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ECTECTBEHHOE BO3OBHOBJ/IEHVE COCHOBbBIX JIECOB
B YCIIOBUAX TEXHOTEHHOTI'O CTPECCA

Uxan C.A., Ilysanosa O.A.
PTBOYBO «bparckuit rocyapCTBEHHDIN YHUBEPCUTET»

Annomauus: B cmamve paccmampusaomcs npoyeccul ecrectnéeHHozo 60300H06-
JIeHUST 6 YMePeHHO U C1a60 HAPYUeHHbIX TlecHbLxX Pumoyerosax. OcHosHbIMU 00BeKma-
MU U3YHeHUST COCOAHUS NOOPOCNA SBUIUCL JIeCHble MACCUBbL 6 patione opoda Bpam-
cka. Topod Bpamck A6ngemcs yHUKATIbHOIM 00BeKMoM UCCTIe008aHUS COCTNOSHUS Tlec-
HBIX C000U4eCmB, NOOBEPIEHHBIX ONUMENLHOMY NPpOMbluieHHOMY 3azpasHenuio. Ha-
uuHas ¢ 70-X 20006 7ieCHble SKOCUCIEMbL, UCNbIMBLBAIOM MEXHO2EHHbIIL npecc om
KPYNHBIX NPOMBIUUTIEHHBIX 2U2AHINO0E ATIOMUHUEB020 U UETIIHI03HO-0YMANHO020 NPOU3-
600cms. Vccnedosanuss nposoounuce OnuUmenvHulll NPOMeXCYMok epemMeHU Ha meppu-
MopUL COCHOBbLX 71606 6 patioHe 2opoda bpamcka, OnumenvHoe 6pems N006ePaIOUUX-
€T UHMEHCUBHOMY B030€liCINBUI0 IMUCCULL ATIOMUHUEE020 NPOU3BOOCNEA U JIeCONPO-
Mmbltuinennozo Komnexca. Ocoboe sHUMAHUE ObiI0 YOeneHO COCHOAHUI U PA3BUMUI0
MO7100020 NOKO/IEHUS 71eCA 8 CAHUMAPHO-3AUSUMHBIX 30HAX NPOMBIUUTIEHHBIX 00DEKIO08
U HA 3HAYUMENILHOM YOAsIeHUl Om HUX. YCmanoeneHo, umo (opmuposarie mono0020
NOKONIEHUST JIeCa 6 YCT0BUSIX ONIUMENIbHO20 MexXHO2eHH020 Cpecca NOOUUHAemcs 06-
UWUM 3AKOHOMEPHOCIIAM He3ABUCUMO OM CrieneHu nospexcoeHus. B ycnosusx ymepen-
HO HAPYUIEHHDLX OPeBOCIoes OumenbHOe 6030eliCinale NONTIOMAHIN0E NPUBETO K OC-
71a671eHUI0 NOOPOCMa, 8 pe3ynvimarie y8enutueaemcst 00 YColXxaiouyezo u no2ubuezo.

UDC 630*230; 630*231

NATURAL REGENERATION OF PINE FORESTS
IN THE CONDITIONS OF TECHNOGENIC STRESS

Schzan S. A., Puzanova O. A.
The Bratsk state university

JlecHple MaccuBBI B palioHe ropofa
bparcka xapakTepusyrTCcs HU3KOH IIpo-
IOYKTUBHOCTBIO ¥ COMKHYTOCTBIO II0JIOTa,
Pa3HOBO3PACTHOCTBIO, MaJIOil I'yCTOTOM.
B cocraBe IpeBOCTOEB KpOME COCHBI
OOBIKHOBEHHOI BCTPEYAIOTCS JIMCTBEH-
HuUIA cubupcKas, enb cubupckas, bepesa
roBucas u ocuHa.[3]

[Ipeo6napatonye TPYIIIBI U TUIIDI
jeca: KyCTapHUYKOBO- 3€/1€HOMOIIHAs.
[Tporecchl ecTeCTBEHHOTO BO30OHOBIIE-
HUA IPOMCXOIAT MeJIJIEHHO, HO IIPOTeKa-
I0T NpaKkTUyYecky HerpepsiBHO. [Top mo-
jmoroM Jeca (opMmpyeTrca PpasHOBO-
3pacTHOE MOJIOFO€e ITOKOJIEHNE.

Llenpio paboTHI ABIANIOCH M3YYeHNE
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0COOEHHOCTEN TPOLIECCOB eCTeCTBEHHO-
ro BO30OOHOB/IEHMs B COCHOBBIX JIecax
MO/IBEP)KEHHDIX [JIMTEIBHOMY a3pOTex-
HOT€HHOMY CTpeccy.

Bcero 3anokeHO U mccmenoBaHo 6o-
nee 100 mpoOHBIX IUIOIIAfIEN, PacIono-
JKEeHHBIX Ha PasHOM Y/ja/IeHUM OT MICTOY-
HYKA SMMCCHIT (COITIACHO HAIPaB/ICHMUIO
mpeobIafaoNX BeTPOB). YYacTKM Xa-
PaKTepU3yIOTCA CUNIbHONI (9KCTpeMaslb-
HOI ) ( 10 5 KM OT UCTOYHMKA), YMEpPEeH-
Hoit (15-50 KM OT MCTOYHMKA 3arps3He-
Huit) u cmaboit (60 kM u 6omee KM) Ha-
PYUIEHHOCTDIO JIECHBIX 3KOCUCTEM.

Ha nocTosHHBIX IPOOHBIX IUIOLIAAX
IIpM y4eTe BCXOfIOB, CAMOCEBa 1 MOIPOCTa
bUKCHPOBaNNCh MOPOAA, KOMNIECTBO,
ITPOMCXOX/IeHNe, BBICOTHASA I'PYIIIIA, KaTe-
ropus >KM3HEHHOTO COCTOSHMA. Boiyens-
JIVCh CTIeAlyIOIe KaTeTOPUM YKIU3HEHHOTO
cocrosHus: 1 — 6e3 IpKU3HAKOB Ocmabe-
HUs, 2 — OC/Iab/IeHH b, 3 — CUJIBHO OC/Ia-
O7MeHHbIT, 4 — YCBIXAIOWIMIL, 5 — CBEXUil
CYXOCTOI1, 6 — CTapblil CyXOCTOI.

B pesynbrare nccnegoBaHmii ycTaHOB-
JIEHO, YTO BO30OHOBUTE/IbHBIE TIPOLIECCHI
MOJYMHSIIOTCSA OOLMM 3aKOHOMEPHO-
CTSIM HE3aBJCUMO OT CTeTleHN MOBpeXxie-
HIA JIECHBIX dKOCUcTeM. [1]

Y1CcneHHOCTb M BCTPE4aeMOCThb IOJ-
pocTa MeHAeTCS B 3aBMCUMOCTH OT YCJIO-
BIIT IIPOM3PACTAHNUA, KOTOPbIe Bapbupy-
10T (0,1-5,6 ThIC. IUT/Ta U1 4-64 % COOTBET-
cTBeHHO). ITofi 1OIOroM COCHOBBIX Ha-
CaKJIeHMIT OOBIYHO MUMeeTCss OObIIoe
KO/IMYEeCTBO IOAPOCTA, IO HECKONbKUX
IeCATKOB, a MHOTA 1 60JIee COTHU ThICAY
mTyk Ha 1 ra. ITogpocT npefcrasieH, Kak
IIpaBUJIO, COCHOIL C IPUMECHIO JTUCTBEH-
Huupl. C yBe/yeHue IONTHOTHI Hab/IIozia-

€TCsA yMeHbILIEHEe KOMMYECTBA IOfIPOCTa.
Hanbonbiee Kommn4ecTBo MOAPOCTA Ha-
6mogaercss mpu monHorte 0,4-0,5. Ilpm
BBICOKOJI COMKHYTOCTM KPOH IIOIpOCT
CUJIPHO yTHETEH, HO B OKHaX JPEBOCTOA
pasBuT mpekpacHo. Heckombko xyxke
APYIMX BO30OHOB/IsET pasHOTpaBHa:A
IpylIa TUIIOB JiECa, ITe CUIbHO PasBUT
TpaBsAHON IOKpoB. Ilmomanb ¢ pepkum
JWIN OTCYTCTBYIOIUM BO30OHOBJIEHVEM
U BO30OHOBJIEHVEM JIMCTBEHHBIMU IIO-
pomamu cocTaysieT 15% 06cmenoBaHHOM
TePPUTOPUN. YCIEIIHOe BO30OHOBJICHNE
COCHSKOB 06ecIieqnBaeTcs YaCThIM 1 VH-
TEHCUBHBIM IIJIOfIOHOIIEHNEM COCHBI B
6/1aronpUATHBIX TIOYBEHHBIX M KIMMATHU-
YecKMX ycnoBusax.[2]. Bospact mogpocta
B COCHOBBIX HACAX[JEHNAX OOBIYHO He
npesbiuraer 10 er.

Ha ocHOBaHMM NPOBE[IEHHBIX MCCIIe-
TOBAaHMUII MOXXHO CHe/laTb CIefyomuii
BBIBOJI: B HauboJee yTHETEHHOM COCTOsI-
HUM HaXO[UTCA IOfIPOCT B CaHUTAPHON
30H€ a/JIOMMHMEBOTO I JIECOIPOMBIII-
JIEHHOTO TPOM3BOJACTB. XapaKTe€PHBIMU
MpU3HaKaMJ XBOJHOTO TOJpPOCTa ABNIA-
I0TCSI B CAHUTAPHOI 30He [2,3]:

1. IlogpocT 6MM30K K KaTEropum
CI/IPHO OC/TA0IeHHBIX HACAXKJEHWIT, MX
COCTOsIHNE OLIEHMBAETCs KaK IIepeXofiHoe
OT YIPOKAIOIETO K KPUTUYIECKOMY, COOT-
BETCTBYIOIIEMY Ha4dasTy pacnasa.

2. Ha Bcex npo6ax oGHapy>KeH OXXOr
XBOM IpuMePHO 10 30% OT IIMHbBI XBOM.
Osxoramn mospexzieHpl oT 10 mo 100%
XBOMU.

3. IpeBocTOM B 3HAYUTEIBHOI CTelle-
HJ TIOPaXKaIOTCSA HACEKOMbBIMM-BPEINTE-
JAMMU, 3TO ABIAETCA NONOTHUTETBHON
IIPUYMHON OCTablIeHNs IOAPOCTa.
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4. Hambomee pacrpocTpaHeHbl IIO-
BPEXJIEHN XBOVHOTO IIOJPOCTA B BUJiE:
1) Hekpo3a BEpUIVNHKM XBOWHOK U He-
OOJIBIINX TOMEPEYHBIX IOTOCOK BIOTDb
BCell [UIMHBI XBOMHOK; 2) OIaJeHIs XBOU
C BEPXYLIEYHOro 1obera B rofbl pocTa, ¢
IpU3HAKAMI [IaJIbHENIIero YChIXaHNA
ro6era; 3) mobemeHnsa WM MOXKeATEeH
OT/Ie/IbHBIX XBOMHOK.

5. Cpok >XKM3HM XBOM IIOApOCTa
YMeHBIIAeTCA O 3-X JieT (110 CpaBHEHIIO
¢ 5-6 rogamit Ha KOHTPOJIBHBIX IIPOOHBIX
IJIOIIAIAX).

CocrosHMe TOZpOCTa 3a IIpefenaMu
CaHNTAPHBIX 30H IPOMBIIIIEHHBIX IIPefi-
HNPUATHIT MeHee IOJIBEPXKEHBI BIVISTHUIO
IPOMBIIIJIEHHBIX BHIOPOCOB U HAXOJATCS
B JIy4lIeM COCTOSHUM. JmiTenbHOe Bn-
SHUA TPOMBINIICHHBIX dMUCCUIT TIpUBe-
JI0 K YXYOUIEHUIO >KU3HEHHOTO COCTOSA-
HuA TofipocTa. [IogpocT XBOMHBIX TOPO,
MeHee >KVM3HeCIIOCOOHBI, YeM IOXPOCT
JIMCTBEHHBIX. DTO CBA3aHO C Te€M, 4YTO
XBOJIHbIE M€Hee YCTOMYMBBI K BO3JEN-
CTBUIO TPOMBIIUIEHHBIX BBIOPOCOB IO
CpaBHEHMS C MMCTBeHHBIMM. [Ipy yacThIx
WU TIOCTOSIHHBIX BO3MIEICTBUAX B TKa-
HAX PacTeHMi IOCTENeHHO HaKaIlIMBa-
I0TCS TOKCUYHbBIE COequHeHus1. Berre-
CTBa, HAKAIIMBAIOIMECs B TeYeHNUe TIep-
BBIX /IBYX JIeT, IPMBOJAT K OTMMPaHMIO
xBon. OcTaromascsa Ha AepeBe OfHO- I
IBYX/IETHASA XBOA He CIOCOOHa obecrie-

YUTb HOPMAJIbHBIN POCT U PasBUTHE Jie-

peBa, T.K. IlepBasd HauMHAeT HOPMajabHO

(byHKuMOHMpOBaTb ML B CepefuHe

JieTa, a BTOpas y)Xe 3HaYUTEIbHO OC/Ia-

6/1eHa HAKOIJIEHHBIMM TOKCUYECKUMU

BeljecTBaMy. JIucTomajgHble IOPOABL B

3TUX YCIOBMAX He TI'MOHYT, IOCKOIBKY

€KEerofHO OOHOBIISIOT JIMCThS U TEM Ca-

MBIM OCBOOOXXIAIOTCSI OT BPEIHBIX COe-

IVHEHMI. [4]
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®AKTOPIB

Manyit A.M.
JIOLeHT,KaHAM/IAT TEXHIYHUX HAyK
IJenTpanbHOYKpalHChKMII HalliOHA/IbHUI TEXHIYHMII YHIBEpCUTET

Konpgparens B.O.
ITpodecop, JOKTOP TeXHIYHMUX HAYK
LenTpanbHOYyKpaiHCbKMIA Hal[iOHAIbHUI TeXHIYHNI yHiBEpCUTET

Abammua A.A.
Crypentka rpynn KI-17
LenTpanbHOyKpaiHCbKMIT HAl[iOHAIbHNIT TeXHIYHNIT YHIBEepCUTET

Buxnadeni pesynvmamu meopemuunux 00cnioieHb NPOMUCTIOB020 8APiaHMA nep-
BUHHO20 NeEPemeoPIBa1a eHep2oedexmusHOCHi NOOPIOHEHHS PYOU KYTbOBUM MIUHOM
Ha 36azavysanvrux gabpuxax. ITokasHux y 6i0nosioHoOCMi 3 CyuacHumMu 6UMo2amu 00
aA8MomMamu1Ho20 KepyBaHHs pyooniozomosKor susHavacmocs 6e3nocepedHvo 6 bapa-
6ani mexHonoziuHo20 azpezamy. 3HatideHi ymosu 3abe3neueHHs iHeapiaHmHocmi éu-
MIPIOBAHHS 14000 83AEMODIT NAOAOHOT Ky/li 3 CMeEPHCHEM, BNIUBY 3MIHU MACU CINePHCHS
npu excnayamayitivomy cnpaurosanui. Ilepsunnuii nepemsopiosay eHepeoedexmus-
HOCcmi noOpibHeHHS Pyou 3a MouHicMI0 8i0N08I0AE UMO2AM TEXHOTI02IUHO20 NPOUeEC).

Kiro4oBi cnoBa: Ky/1boBUil M/INH, IOAPIOHEHHS PyAH, eHeproedeKTUBHICTD, IIe-
peTBOpIOBaY, iHBapiaHTHICTD, BIUIMB €KCIUTyaTalilTHUX GaKTopis

Bceryn. [Ipu 36aradenHi 6igHMX 3aMi3HUX PYA HMHI 0COOMMBO B MEPUINX CTafisgX
PYIOMIATOTOBKY BUTPAYa€ThCsl BeIMKa KiTbKICTD eleKTpoeHeprii, Kynb i GyTepoBKy,
1[0 HeTaTMBHO BIUIMBAE Ha cOOIBapTiCTh KiHI[eBOI IPOAYKIii-KoHLeHTpaTy. OfHNM 3
BOK/IMBYX LUIXIB 3MEHIIEHHs COOIBapPTOCTI 3a/1i30PyFHOrO KOHLIEHTPATY € eKOHO-
Mist e/IeKTPUYHOI eHepril IIpy MoxpiOHeHH] pyan, 0coOIMBO B IepIINX cTafisx. I[poro
MO>XX/IMBO JOCAITHU 3a0e3IIe4eHHAM BICOKOI eHeproeeKTUBHOCTI OApiOHeHH pyau
y KyIbOBUX M/IMHAX, OCKIZIbKM AK HEJOBAaHTAXKEHI, TaK i IepeBaHTa)KeHi Py[oI0 Ky-
JIbOBOI M/IVIHM CIIO>KMBAIOTh BEIMKY KibKICTD e/IeKTPOeHepril, a KOpUCHOI po6oTH He
BUKOHYIOTb. ABTOMAaTUYHMII KOHTPO/Ib €HepPreTUIHOi eheKTUBHOCTI MOfpiOHEeHHs
pyau Gesmocepentbo B 6apabaHi Kyl1b0oBOro MIMHA [1] [03BONMNTb BUTPAYATH e/IeK-
TPOEHEPTilo Jille KOPICHO — Ha BUPOOHNUIITBO TOTOBOTO IIPOAYKTY, OCKIIbKI HEIPsi-
Mi MeToiM TaKMX BUMIipIOBaHb He Ja/ IIO3UTUBHOTO pe3y/brary. B pobori [2] fose-
IleHa MOXKJIMBICTD 3/1i/iICHEHHS aBTOMATUIHOTO KOHTPOJIIO TapaMeTpa 6e3rnocepeHbo

9



MONOGRAFIA POKONFERENCY]JNA

B 6apabaHi KymboBoro mimHa. OGIPYHTOBaHO MPOMMCIOBMIl 3Pa3oOK IIEPBMHHOTO
IIepeTBOPIOBAYA, OTPMMAHA JIOTO CTaTMYHA XapaKTEePUCTUKA, [JOBefleHa MOXX/MBIiCTh
OTpMMaHHs HeOOXiTHOI TOYHOCTI BUMIPIOBAHHS, ORHAK BIUIMB EKCIUIyaTallilfHMUX
(axTopiB Ha pe3y/nbTaTy BUMIPIOBAHHS He JOCTIIKYBaBcs. Tomy 115t poboTa IpuCBsi-
YeHa pO3B’sI3aHHIO 1€l 3ajayi.

ITocraHoBKa 3aBgaHHs. MeTo0 JaHOI POOOTH € TeOpeTUYHE JOCIiKEHHsI iHBa-
PlaHTHOCTI NepBMHHOIO IepeTBOpIOBadYa eHeproeeKTUBHOCTI MOAPIOGHEHHS pyAu
KY/IbOBYMU MJIMHAMMU [0 BIUIMBY eKCIUTyaTaliiiHUX (akTOpiB 3 OOIPYHTYBaHHAM
KOHCTPYKTVMBHUX ITapaMeTpiB HPUCTPOIO, 110 3a6e3MedyoTh oMy HeOOXiTHYy TOY-
HICTb BUMipIOBaHHA.

BuxnagenHs Matepiany Ta pe3ynbraTi. B po6oTi [2] mokasaHo, 1110 TepBUHHMIL ITe-
PeTBOPIOBAY IIPOMUC/IOBOTO TUITY IIOBMHEH MiCTUTHU IEPEJATOYHMIA CTEPIKEHD 1 IIPY>KHY
IUIACTVHY, L0 CIMPAETHCS HA XKOPCTKO BCTaHOB/eHI onopy. [1py obepranHi 6apabaHa
MJ/IVHA KyJli He3MiHHOI Macil HAaHOCATD yflapy B TOPelLb IePeJaTOYHOrO CTEPKHSA, PyIiHY-
1049M PYZY, IKa Ha HbOMY B 1I}0 MUTb PO3TAIIOBYEThCA. 32 Ki/IbKIiCTIO 3pYJIHOBaHOI pyziu
POOUTHCSA CYIPKEHHS TIPO eHepreTIdHy eeKTUBHICTD IofipibHeHH: pynu. B mporieci Teo-
PeTUYHYX JOCI/KEHb OTPYMaHI CTaTMYHi XapaKTePUCTUKY IIEPBUHHOIO I1€PETBOPIOBa-
Ya Y HEHABAHTAXKEHOMY

2 2 2

- i m, —m, m. —m,
m.g 1+ e M m.g 1+ et nile m. gl 1+ M 1 +2ch (1)
nt, +in, i, + 1, M, + M,
5 +
Cn Cn
Ta HABaHTa)KEHOMY CTaHi
2 . 2P 2
5g=":8 1[’“&} i s l[m—mkj 2ol 1+[mc —ka W @
I BiAMIOBifHO fedopMariii I{eHTpanbHOI YaCTUHM MIPYXKHOI ITTACTUHY Y

HEHAaBAHTAKEHOMY i HABAaHTQXXEHOMY CTaHi TIEPBUHHOTO TIEPETBOPIOBAYA; M1, 1M —
BiIIOBi/[HO MacK KyJIi i CTepKHs; g - IPUCKOPEHHS 3eMHOTO TAXKIHHSA; ¢, —~KoedillieHT
YKOPCTKOCTI Ipy»xHOI IIacTUHY; h — BUcoTa mafiHHA Kymi; k — KoedilieHT npomno-
PUiOHA/JIBHOCTI, IO 3a/IEXKUTh Bifi MIHOCTI pymu; k1 - CTaja, 10 XapaKTepusye
3B’A30K MDX 3ara/JlbHIM 1 ,[[ebePMOB.aHI/IM 06’eMOM Py IIpU PyiTHYBaHHi; v, - 06’eM
PYZAu, IO 3HAXOAMBCS TifL Ii€X0 KYJIi.

3anexHocti (1) i (2) ZO3BOMAITH IPOMOZETIOBATI TIPOL[eC PYIHYBAHHA PYAU B
yMOBaX, HaOMDKEHNX 1O poOOTH KYIbOBOro MMHa. IIpuitMeMo [iaMeTp CTepXKHs
nepetsoproBaya d =0,8d =40 mm, fie d_i d_- BigmosigHo miameTpnm crepixusa i Kymi, a
mopxuny 200 mM. Toni Hab/MVDKEHO cTep)KeHb Oye MaTy Macy 2 KT, a Ky/IA JiaMeTpoM
50 MM - 0,5 xr. Inmi mapameTpu MOXXyTb MaTy Taki 3HadeHHsA: k=84-10* kr/m-c?,
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Tabnuua 1 — 3anexHicTb BUXiAHUX NapaMeTpiB NepBUHHOro NepeTBoproBaya
«MpY>XHa NnacTvHa — CTePXXeHb» Bif BEMUYMHU 3HOLLEHHS CTEPXHIB

Vp, Xy,s MM Xy MM D SED BigHOCHe BigxuneHHs

x10%, m® MM nokasaHb Big 6a3oBoro
3Ha4YeHHd, %

mc = 2,0 kr

0 0,49733 0,49733 0 0

1 0,49733 0,48646 0,01087 0

2 0,49733 0,47534 0,02199 0

3 0,49733 0,46396 0,03337 0

4 0,49733 0,45229 0,04504 0

5 0,49733 0,44031 0,05702 0

6 0,49733 0,42800 0,06933 0

7 0,49733 0,41532 0,08201 0

mc = 1,5 kr

0 0,47679 0,47679 0 0

1 0,47679 0,46544 0,01135 +4,42

2 0,47679 0,45381 0,02298 +4,50

3 0,47679 0,44187 0,03492 +4,64

4 0,47679 0,42960 0,04719 +4,77

5 0,47679 0,41697 0,05982 +4,91

6 0,47679 0,40395 0,07284 +5,06

7 0,47679 0,39049 0,08630 +5,20

mc = 1,0 kr

0 0,44952 0,44952 0 0

1 0,44952 0,43746 0,01206 +10,95

2 0,44952 0,42506 0,02446 +11,23

3 0,44952 0,41230 0,03722 +11,54

4 0,44952 0,39912 0,05040 +11,90

5 0,44952 0,38549 0,06403 +12,29

6 0,44952 0,37136 0,07816 +12,74

7 0,44952 0,35668 0,09284 +13,20

k,=0,7, ¢, =11-107 kr/c?, g=10 m/c* h=2 m. O6’em pyzu 6ynemo 3mintoBatH Bif 1-10° 10
7-10° M? yepe3 1-10° m’. B mpoueci cripamioBanna ¢pyrepoBky Ha 100 MM CTep>keHb
[epeTBOPIOBada 3HOCUTHCA TaKOXK Ha 100 MM, TOOTO, BOHM CKOPOTATHCS 10 100 MM,
10 BifinoBiflae 3MiHi Macy Ha 1 kr. IIpuiimeMo cTani cripaljfoBaHHA Macl CTEP>KHiB B
mpoteci po6otu — 2 KT, 1,5 K1, 1,0 K. PesybraTit KOMIT I0TepPHOTO MOZE/IIOBAHHS IIPH-
BeJieHi B Tao. 1.

3 maHux Tab1.1 BUAHO, 1110 BUXiAHA BeMMYNHA HEHABAaHTAXKEHOTO PYOI0 EPETBO-
proBaya He 3MiHIOETbCA, OJJHAK BOHA 3MEHINYETbCA B Mipy CIPALIIOBAHHA CTEPXKHA.
IIpu cKOpOYeHHI JOBXXMHY CTE€P)KHA CUTHA/IM HaBaHTa)KEHOTO PYJOI0 IIepeTBOPIOBa-
Yya TaKOXX 3MEHINYIOTbCA. PisHMIIA curHamiB HaBaHTa)XXeHOTO i HeHaBaHTa>KEHOTO
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IepeTBOPIOBaYiB 3pocTae Ipy 30iMbIIeHHI 00’€eMy pyAyu Ha BHYTPILIHBOMY TOPIi
crepxkHs. UyTMBicTh BU3HAYEHHA 00’ €My PY/AM Ha BHYTPILIHBOMY TOPLIi CTEP>KHS 32
pisHMI[E}0 CHMTHAIIB 3pOCTA€ IMpK JOrO 3HOLIEHHI, W0 IPUBOAUTH OO IOXMOKM
BuMipoBaHHsL. BifHoCHa moX16Ka BUMipIOBaHHS [P 3HOIIEHH] CTEP)KHS 3POCTAE Bif
Hy/A [0 3HAYHMX BeIN4YMH. B eKcriepuMeHTi BOHa focsArana Hal01/IbIIOTO 3HAYEHH:I
+13,2%. JJaHi MOfie/II0BaHHA [T0OKa3aM, 10 3HOIIEHH CTEP>KHIB CU/IbHO BIUIMBAE HA
pesynbratu KoHTpomo. IIpnitoM 3HaXOf)KeHHA Pi3HUIII CUTHANIB IepeTBOpIOBaviB
10306aBIIsA€ Bijl MOMMIKM MOXK/IMBOI 3MiHV LIIBUKOCTI PyXy Ky/b, aje He 1036aBisie
IpoLeC BUMiPIOBaHHA BiJi IOMMWIKY BIUIMBY 3HOILIEHHA JTOBXWHM CTEPKHIB.

PesynpraTu MopemoBaHHs (Ta61.1) IOKasyloTh HEMOX/IMBICTb KOHTPOJIIO
eHepreTUYHOI e(PeKTUBHOCTI MOAPIOHEHHs PyAy 3a 3AIICHEHNM IIi/[XOJOM, ajle BOHM
OTpUMaHi IIpY JOBUIPHOMY B IIeBHOMY pO3yMiHHi BUOOpi mapaMeTpiB IepeTBOpIOBaya
CTOCOBHO pO3MipiB Ky, AiamMeTpa CTepyKHs, YyTImMBOCTi MeTony. s 6inpu cTporo
OOIPYHTYBaHHA MOXIIVBOCTEJI KOHTPOJIIO eHEepreTUYHOI eeKTMBHOCTI Mofpi6HeHHA
PYEM ZaHMM MiIXOZOM HeOOXiZHO TOYHO BM3HAYMTH CIIIBBiJHOLICHHS po3Mipy Ky i
JiaMeTpa CTepP)KHA B YMOBaX NPUIHATUX JONYLIEHb METONY i KPYIHOCTI IIMATKiB. Y
KOHTPO/IbOBAHOMY IIepepisi Ky/IbOBOIO M/IMHA Y 30BHIIIHbOMY MHIapi [JilOTH Ky
poamipom 50 MM, TOMY HEOOXiZHO OOIPYHTYBATH [iaMeTp CTEPIKHs IepeTBOPIOBAYA.
JiameTp cTepxHA HepeTBOpIoBada Oyle BM3HAYATHUCh KiIbKOMa (akropamm — Le
HEJIOIYCTUMICTb OJHOYACHOTO YHApY KiIbKOX Ky/Ib B TOpelb; e(eKTUBHICTh BUKOPU-
CTaHHA Ky/Ii IIpM PyJIHyBaHHI MaTepialy IeBHOI KPYITHOCTI; 3a0e3IeYeHHs «1IeHTpaib-
HOTO» yZIapy IIPM MOXK/IMBUX 3MillEHHAX TOYKY yAapy Bifl OCi CTEPXKHSL.

HepomycTuMicTb OfHOYACHOTO yAapy ABOX Ky/Ib B TOPELb MOXKHA 3abe3lednTn
BUOOPOM JAiaMeTpa CTEpP)KHS, MEHIIOTO HMOPIBHIHO 3 [iaMeTpOM Kyili, HaIlpUKIIaf,
d =09d..

EdextuBHe BUKOpMCTaHHA Kyl IpM PyiHYBaHHI Marepialqy 3aJeXWUTb Bif
CIIBBiIHOIIEHHA PO3MIipPy YaCTOK TBEPHOIO i MOIOIBHOIO Tijla, a TAKOX BiJj po3Mipy
Topa cTepxH:A. Ha puc.1l,a mokasane edpeKTUBHE BUKOPUCTAHHA KYIIi, a Ha puc.1,6 -
HeedexTuBHe. [Ipn edeKTMBHOMY BUKOPUCTAHHI KY/Ii TPaKTUYHO BeCh MaTepias mix
KyJ/Ielo pyJHyeTbcs Ha IionmyHi (puc.1,a). Iltomanxa, mo Binmnosigae 30Hi pyiiHyBaH-
H#, IPY LIbOMY TIOBMHHA BiJJIOBiaTy IO TOPLA CTEP>KHA. MexaHisM pyiiHyBaHHA
TBEPJIOT0 BU3HAYAETHCA 1 KPYIHICTIO YacTMHOK pymyu. Ilpu 36inblueHHi KpymHOCTI
TBEPAOIrO IUIOIIAJIKA, 1O BiJIIOBija€ 30HiI PYMHYBaHHSA, B YMOBaX HE3MiHHOCTI
po3Mipy Ky 6yze femto 3poctatu. 36inburyBarucs 6yze i siamerp crepyxas. Heedex-
TUBHE BUKODPMCTAHHs Ky/Ii IIpu pyitHyBaHHI TBepgporo (puc.1,6) Oynme BimpisHsaTMCA
TUM, 10 IUIOIJA TOPIs 3HAYHO 6ijblia 30HU pyitHyBaHH:A. UyTAMBICTh IO Tporecy
TYT B 3HaYHiil Mipi BTpadaeThbcA. B mepepisi Ky1boBOro M/IMHA, WO POSIIANAETHCA, Y
30BHIIIHBOMY IIAPi Jif0Th Ky/i po3MipoM 50 MM, a KPYIIHICTb TBEPJOTO B CEPENHBOMY
ckmajae 5 MM. AHaji3 IOKasye, 10 eeKTUBHe BMKOPUCTaHHA KyIi IIpU JaHil
KPYIIHOCTI TBepAoro BifjloBifae fiaMmeTpy cTep>kHA 61u3bKo 30 MM.
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PucyHok 1 — EcbektnBHe (a) i HeedpekTrBHE (6) BUKOPUCTAHHS Kyri MpU pynHyBaHHI TBep-
noro: 1 — Kyns; 2 — WwmMatkv pyau; 3 — cTepKeHb

B mpoujeci noppibHeHHs MaTepiay Ky/Ii BUIIaSKOBUM YMHOM OYAYTb B3a€MOAIATI
3 TOpLEM CTep)KHA. BOHM MOXYTb NOTPAIIATU B PisHi itoro Todku. ImeanpHuM
BapiaHTOM Oyfe ToNmajaHHA B LIeHTP Kpyra (puc.2,a), o BifIIOBifae TOUHOMY Iepe-
TBOPEHHIO eHepril Ky/i B gedopMaljifo Ipy>XKHOI MIACTUHY 38 BUK/IIOUYEHHSAM eHepril
pYyJiHYBaHH: Ta HemepenaHoi eneprii. [Ipu amirenHi oci Ky i oci ctepyxus (puc.2,6)
MPaKTUYHO BiiOYBA€THCS Te XK caMe, ONHAK YMOBY PYIHYBAaHHs TBEPHOIO TYT Pi3Hi.
B nepmiomy BunajiKy BCi YaCTMHKY TBEPJOTO PYIHYIOTbCA Ha MOBEPXHi KpyTa CTepK-
HA. Y gpyromy Bunagxy (puc.2,6) ogHa 4acTKa TBEpHOrO PYIHYETbCS 6e3I0CepeHbO
Ha Kpy3i cTepyKHs, iHIIIa MOXKe PyilHYBaTUCh Ha (yTepOBI, OfHAK LIEHTp KyIIi [jie Ha
Topelb cTep)XHA. He pnuBnA4mch Ha Te, IO He BCe TBEPAE 3pyliHOBaHE Ha TOPI
CTep)KHs, eHeprif, BTpadeHa Kyniewo, Oyfe Bigmosisatu 06’e€My 3pyilHOBAaHOTO
MaTepiaiy, a 3a/IMIIKOBA eHeprist Oye mepefaHa IPY>KHIi ITACTUHI 5K i B IIepLIOMY
Bumazky. Tomy ymapy, HaHeCeHi B 30HI TOPII CTEPXKHsI, OYAYTb XapaKTepusyBaTH
OJJHO3HAYHO IPOLeC PYMHYBAaHHA TBEPAOr0. MOXNIMBO 3iTKHEHHA Kyl i Ha MexXi
cTepxeHb — QyTepoBka (puc.2,B). Lleil Bumajok He BifIIOBifla€ HBOM IepILINM,
OCKIJIbKM ITiC/IA pyJIHYBaHHA TBEPOIO 3a/IMIIKOBA €HEPTid Ky/li PO3IOAINAEThCA MIXK
cTep>kHeM i pyTepoBkoro. [ledhopmantisa Ipy>kKHOI ITTACTUHM NIPU LIbOMY Oyfe 3aHaATO
MaJIOI0 i Taki CUTHAMM He CJIif BpaXoByBatTy mpu 06pooii.

Ymapu Ky, sIKi HAHOCSATBCST He CTPOTO B3JOBX OCI CTepkHs (puc.2,6) He € IjeH-
TpanbHMMM BifITOBi/IHO BU3HAYEHHIO, OTHAK BiXM/IeHHA B MeKax 0...15 MM B IIeBHUX
CHUTyallifAX He OyAyTb CYTTEBO Bifpi3HATUCDH Bii LeHTpanbHMX. Takiil yMOBi Moxe
3aJ0BOJIPHUTY IIepeTBOPIOBaY, 300pakeHNiT Ha puc.3, ¥ AKOro (paKTUYHUIT JiaMeTp
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a 0 B

PucyHok 2 — B3aemogis kyni 3 ctepkHem B LeHTpi (a), 3i 3miweHHsAM (0), Ha nepudepii
(B): 1 — Kyns; 2 — wmatku pyau; 3 — cTepxeHb; 4 — dpyTepoBka

3HAYyHO OLIBIINIT AiaMeTpa CaMOro CIPUIIMAIOYoro eleMeHTa. [JaHuil nepeTBOpoBayY
MOYKHa PO3IJIAZIaTY AK TaKMil, 110 Ma€ fAiaMeTp PO3IIMPEHO] YacTUHU 6, AKa 3HAYHO
6inpina po6ouoi wactuam 3. Ilpy HaHeceHHI ymapiB B Topelb po604oi 4acTMHU
3 npuKIazeHi 3ycuIs JO IPY)XKHOI IIACTUHM 7 IPAKTUYHO He OYAYTh BiApisHATICH
Bifl 3yCI/Ib CTPOTO IIeHTPAIbHMX yAapiB. ToMy KOHCTPYKIIiA IepeTBOpIoBaya, OlaHO-
ro Ha puc.3, Oyme BIANOBifaTM IPUITHATOMY HOMYIEHHIO, IO yAapyM HAHOCATHCS
LeHTpajIbHi. Buxomsuy 3 mpmitHATOI KOHCTPYKLil i OOIPYyHTOBAaHMX MapameTpis
CIIPMIIMAIOYOro e/IeMeHTa, HeOOXiTHO PO3poOUTI 3aX0AM 3MEHIIeHHS BIUIUBY CIIpa-
I[IOBaHH:A CTEP>KHSA Ha pe3yabTaT KOHTPOIIO.

3 Bupasis (1) i (2) BupgHO, IO 3MiHa Macu CTep)KHS BIUIMBA€ HA BiIXMIEHHS

2
LeHTPa/TbHOI YaCTMHY IPY)XXHOI IUTACTUHM BifmoBigHO wieHy |1+| ———=| |, mo
m;+m,

YMCe/IbHMKA | 3HAMEHHMKA SIKOTO BXOAUTb Maca CTEPXKHs, TOOTO, BimbyBaeTbcst
KOMIIeHcallig 3MiHM 11 aOCOMOTHOI BeTnuuHm. K0 JOCAITY TAKOTO CTaHy, 1110 3MiHa
Macy CTepyKHA mi_TIpU He3MiHHil Maci Kymi m , NpakTu4HO He Oyje IPUBOJUTH 1O
3MiHM BUpasy B KPYITIMX JY>KKaxX, TO BUXi[JHMII CUTHAJI IIepeTBOPIOBAaYa BiJIIOBiTHO
3amexxHocTi (1) TaKoX IMPaKTUYHO OyAe He3MiHHUM i TOXMOKa B pe3y/IbTaTU KOHTPO-
JII0 BHOCUTHCD He Oyzie. Y Bupasi
m, —m,

B=1+ (3)

m, +ni,
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PucyHok 3 — CxemaTtunyHe 306paxeHHs1 NEPBUHHOIO NepeTBOpioBaYa «rnpyxHa nnacTu-
Ha — CTEPXXEHbY» 3 PO3LLMPEHOK CTEPXKHEBOK HEPOBOYOI YacTMHOW: 1 — Kynsi; 2 — wmMart-
Kku pyau: 3 — poboya YacTvHa CTEPXKHS;

4 — cpyTepoBka; 5 — pparmeHT GapabaHa; 6 — po3LUMpeHa YacTnHa CTEPXKHS; 7 — Npy>KHa
nnactuHa; 8 — onopu ; 9 — rigpoisonsuiiHe Ta rHydke amopTu3auiiie KpinneHHst

Maca Kyl 3a/IM1IAETbCsl HE3MIHHOIO i YncenbHO fopiBHIoOE 0,5 KI. Macy crepxHs m,
MOYKHA Y IIepeTBOPIOBaYi IPUIIMaTH Pi3HOIO i 3MiHIOBATY B IIEBHIX MEXKaX, 3a/IMIIAI0YN
He3MIHHUM [iaMeTp CIPUIIMAIOYOro eieMeHTa, AKuil popiBHioe 30 mMM. [JoBXMHa
CTepyKHsI [IOBVMHHA JopiBHIOBaTH 67113bKO0 200 MM, 3 sikux 100 MM sB/Isie CO6010 po6ody
IinAHKy. Maca Takoro cTep>kHA HOPIiBHIOE 1 KT, a YaCTUHA, 110 3HOIIYETbCA, — 0,5 KI.
ImiTyrouu crparoBaHHs po60YOl YaCTUHM CTEP>KHS, BUSHAUVIMO IIOMMIKY KOHTPOJIIO
eHepreTUYHOi eeKTUBHOCTI MOAPIOHEHHS PYAM 3a JOIIOMOTOK IepeTBOpPIOBava
«IIpy>KHa IJIACTVHA — CTE€P>KEHb» TP Pi3HMX JI0T0 II0YaTKOBUX Macax. [Ij11 HesMiHHOCTI
IDOBXIHIU CTEP)KHEBOTO IlepeTBOpIOBaYa 30i/blleHy Macy OygeMo 30CepeKyBaT y
jioro po3mmpsAoYiil yacTuHi. [laHi MomenoBaHHA IIpefCcTaBIeHi y Tabm.2.

3 maHux Tab1.2 BUAHO, 110 3HAYEHHs Bupasy (3) SMiHIOETHCS NP CIPAL[IOBaHHI
crep>kHA. IIpy ManKx MOYaTKOBUX Macax CTEP>KHA Iii 3MiHM CYTTEB] i IepeBUITYIOTh
11%, opHaKk 3pOCTaHHA IOYATKOBOI Macy IPUBOLUTH IO 3HAYHOIO 3MEHINEHHA
BiIXM/IEHHsI 3HaUeHHs BUpasy (3) IpU CKOPOYEHHi CTep)XH: i, SIK HACTINOK, — HO
3MeHIIIeHHA MOXMOKy KoHTposmo. IIpu Maci crepxxHs 5,0 KT BiIXUJICHHs 3HaYeHH:A
Bupasy (3) mpm Joro cIpamoBaHHI CKIaiae Bcboro 1,76%. Taxuit mepeTBoproBad
MOXe 6yTu peaynisoBaHNM, OCKIIBKIM 110r0 pobounmit eneMeHT mpu Aiamerpi 30 MM i
DOBXMHI nuaingpa 100 MM Mae JOBXUHY posimpenol yactuum 100 M i ii giamerp
85 mm.
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Tabnuus 2
3anexHicTb BiAXWMNEHHs1 3HaYeHHsA napameTpa B npu cnpautoBaHHi poboyoi YacTnHu
nepeTBOpIOBaYa i Pi3HUX MOro NOYaTKOBUX Macax

Mouyatko- |KiHueBa 3HauyeHHs Bupa- | 3Ha4YeHHq BigHOCHe BipxuneHHs
Ba mMaca mMaca 3y B npu nouyaTt- | Bupa3y B npu | 3HayeHHs Bupasy
CTEpPXHSl, |CTEepXHs, | KOBiA Maci KiHUeBi maci |Big noyaTkoBoro, %
Kr Kr CTEepPXHSA CTEPXHS

1,0 0,5 1,111 1,0000 -11,11

1,5 1,0 1,2500 1,111 -11,11

2,0 1,5 1,3600 1,2500 -8,09

2,5 2,0 1,4444 1,3600 -5,84

3,0 2,5 1,5102 1,4444 -4,36

3,5 3,0 1,5625 1,5102 -3,35

4,0 3,5 1,6049 1,5625 -2,64

4.5 4,0 1,6400 1,6049 -2,14

5,0 4,5 1,6693 1,6400 -1,76

Kinetnuna eHepris, IpuKIafieHa 10 CTepXH:A, Oy/ie JOPiBHIOBATH

E =mgh+x,)- m";K s (4)

i€ B IIpaBiil YaCTUHIi JPYIuii YiIeH ABJIIE 06010 €Heprio, 10 He IepelaHa Ma1af0-
YOI0 KYJIEI0 CTEpP>KHIO BHACTITOK BifickoKy. ITincTaBuBum B (4) 3Ha4eHHA U, BUpaxe-
He yepe3 m, m,, hi X, 1 IEPETBOPUBIIN BUPA3, OTPUMAEMO

2
Ec—mkg(h*'xm)_{l_{mkmcj } (5)

m, +m,

Bupas B kBagpaTHUX fyXKax (5) BM3Hayae 4acTKM eHeprii B laHOMy IIporeci.
OpMHMLA € eKBiBaJIeHTOM IIOBHOI €Heprii, KO0 BOJNIOJI€ Mafaroya Kyns, a Apyrui

2
YJIeH [m“_m"J BIIpa’Ka€ HellepefjaHy CTePyKHIO €eHeprilo B laHOMY ITpolieci. 3 Bpaxy-
m,+m,

BaHHAM MacC KyIi i CTep)KHA JaHa CKIafloBa Npyu Maci crep>kHA 5,0 KI' CTAHOBUTH
0,6694, To6TO, B TaHOMY [IepeTBOPIOBaYi KOPUCHO BUKOPUCTOBYEThCA 0,3306 eHeprii
Maflaloydoi Ky, [0 IIiIKOM JOCTaTHbO IA 3[ilicHeHHA BuMiploBaHHA. HegoBukopn-
CTAaHHA €Hepril IpUMBOAWUTH [I0 II€BHOTO 3HV)KEHHA 4YYT/IMBOCTI, OfHAK I JIerKo
BiJHOBATM Ha JIPYIOMY e€Talli IIepeTBOPEHHs CHUIHAy, 3MEHIIMBIIM >XOPCTKICTh
MIPY>KHOI IJTACTVHMN.

3MeHIIeHHA BifXWIeHH: 3Ha4eHH: Bupasy (3) B HAC/TIOK CIIPAL[IOBAHHS CTEP)KHA
3HIDKYE MOXMOKY KOHTPOJII0 €HePreTNYHOI e(peKTUBHOCTI IOAPIOHEHHsI PYAN, ajle He
MOBHICTIO ii BM3Haya€. B 3a/1eXXHOCTI Bifi MeXaHi3My BIZIMBY 3MiHM BUpa3y B KBaJparT-

16



TECHNICS AND TECHNOLOGY. #14

HUX Jy)KKaX Ha pe3ynbTaT BUSHAYEHHA X, 32 3a/IeXHICTIO (2) moxnbKa BUSHAYEHHA
eHeperoeeKTUBHOCTI PYITHYBaHHS PyIU MOXe 3DOCTH, 3aIMIIUTUCh He3MiHHO0 a60
3MEHIINTICh. AHa/Ii3 BUpasy (2) MoKasye, 110 MeplInM AOAAHKOM HOPIiBHIHO 3 APY-
IMM MOXXHa 3HEXTYBaTu. Y INiIKOpEHEBOMY BHMpasi IepIIMil i TPeTiil NOMaHKU
HOPIBHSHO 3 PYTMM 3HAYHO MEHIII i HUMM TaKOX Y HePIIOMY HAbOIVDKEHHI MOXKHA
3HexTyBarty. Topi Bupas (2) MOXUIVBO IIOATY Y BUITLAAL

(6)

fle TIepIINIT MHOXXHMK € He3MiHHUM, a APYIUil sBJIsI€ COOO0I0 BeNMUYUHY, 3MIHHY i
3aJIeXKHY Biff Macl CTE€PXKHA m . BiIxuieHHs, 1[0 BUHUKIIO Y MiIKOPEHEBOMY BUpasi
Oyzie 3HAUHO MEHIIMM IIic/iA foOyBaHHA KBaJpaTHOTO KOPeHs 3 HbOro. ToMmy TyT e
pa3 IposABIAETbCA CTabili3ylo4a BIACTUBICTH 3alPOIIOHOBAHOTO BU3HAYCHHSA
eHeperoe(eKTUBHOCTI IIOAPIOHEHHS PYAU Y KY/ITbOBOMY M/IMHI.

Bupas (6) oTprMaHoO pu BiICy THOCTI py/iy Ha TOPLIi CTEP>KHsI NepeTBopioBaya. [Tpn
HAsBHOCTI pyAM y Bupasi (2) mif KopeHeM 3'IBUTHCS OPIBHSIHO HEBEIMKa CKIAJOBa,
siKa Oyie BMEHIIYBaTI OCHOBHY, IOfjaHY APYTUM fofaHKoM. [Ipy 3aMeHIeHH] CK/1afioBoi,
110 MiCTUTD BiIXWM/IEHHA y HiIKOPEHEBOMY BMPa3i, MMTOMa Bara Bi[XVJIEHHA 3POCTAE i
noxubka Oyme 36imbiryBatuch. Tomy TyT Oyme BimOyBaTmchb sK OM KOMIIEHCALlifd
cTabi1i3y04u0l BIACTUBOCTI KOpeHs KBaJpaTHOTO i MO)Ke BUHMKHYTY TEHAEHLA IO
36i/IbIIIeHHSA TOXNOKY KOHTPOJTIO eHeperoedeKTMBHOCTI NoApiOHeHHA pynu. [ BcTa-
HOBJICHHSI MeXaHi3My KOMIIeHcallil oXnOOK IPOMOJIE/I0EMO TIPOLieC BUMIPIOBaHHS 3a
BupasoM (2) mpy NpUITHATHX [TapaMeTpax IepeTBOPIOBava i 3HAYEHHIX TEXHOTOTTYHIX
BermuyH. [JaHi KOMITI0TEPHOTO MOZIETTIOBAHHSI 3aHECEHO 10 TAOL. 3.

SIx BupHO 3 faHMX TA0/L.3, y 3HOIIEHOMY CTaHi IIePeTBOPIOBAYA IIPOTMH IPYXKHOL
IUIACTVHM 3MeHIIyeTbcs. [lepeTBOproBaY BOIOAi€ HOOPMMY KOMIICHCYIOUMMI BIIACTH-
BocTsAMM. E(eKTMBHO cHpalboByOTb 00MABAa KaHamM KOMIIEHCalii BigXmieHHS,
OCKI/IbKM TIpM TIOBHOMY HaBaHT@)KeHHI PyfIOl0 IMOX1OKa BUMIpIOBaHHS MeHIIA, HDK
BiJHOCHE BiIXVM/IEHHs 3HA4YeHHs BMpa3y (3) Impy MOBHOMY 3HOLIEHHI po60Y0l YacTHHY
[epeTBOPIOBaYa. 3 POCTOM 3aBAHTAXKEHHs KY/IbOBOTO M/IMHA MOXMOKA 30iIbIIyeThCS,
OpuiiMalody MakCuManabHe 3HadeHHs 1,171%, mo menmie 1,76% (tab6m.2). Ilpn
CIPALIOBaHHI IIEPETBOPIOBAYA IIOKA3aHHSA BUMIPIOBA/IbHOI CUCTEMM 3MEHIIYIOThCS.

BucnoBkn. OTKe, B pe3y/bTaTi TEOPeTUYHMX JIOCTi/IKEHDb IEPBUHHOTO IIEPETBOPIO-
Baya eHePreTIYHOI ePEeKTUBHOCTI OAPIOHEHHA PYAY B Ky/TbOBUX M/IMHAX, 3MOHTOBAaHO-
ro B 6apabaHi TEeXHOJOriYHOrO arperaTy i BUMIPIOIOYOro mapameTp 6eslocepenHbo
B HbOMY, BCTAQHOBJIEHO, IO Majlaloyi Kyai He3MiHHOI Macu MOXXYTb HaHOCUTM He
LIEHTPa/IbHI yHapy B TOpeLb CTEP)KHs, IO MPUBOAUTUME [0 BMHMKHEHHS MOXMOKM
BuMipoBaHHA. KpiM TOro, BCTAaHOBJIEHO, IO IPM €KCIUTyaTalliifHOMY CIpaIffoBaHHI
CTepyKH: MO)Ke BMHUKAT!U IOXMOKa BUMIpIOBaHHSA, sIKa Moxke 6yTu 6ibinoro 13%. [lo-
BEJIEHO, 1O 3aIPOIIOHOBAHMII IIEPBMHHMII IIEPETBOPIOBAY BOJIOJi€ iHBAPiaHTHICTIO [0
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Ta6bnuus 3

3anexHicTb NOXMBKM BU3HaAYEHHS eHeperoeekTUBHOCTI NOAPIOHEHHS pyaun KynbOBUM
MITMHOM Bifl CripaLtoBaHHs poboYoro enemMeHTa nepeTBoproBaya Macot 5 Kr

0G’em pyau, |3Ha4yeHHs NPOruHy 3Ha4YyeHHSs NPOrnHy BinHocHa
O PYVMHYETb- | NPY>XHOI MNJIACTUHN NMPY>XHOI MNJ1aCTUHM noxu6ka nporu-
csa, Vp, npw No4aTKOBiIW Maci | Nnpwm KiHUeBili maci HY MPYXHOT
x10¢, m® CTEPXHS X_,, MM CTEPXHS X_,, MM nnaacTuHum, %
0 0,5510 0,5461 -0,890

1 0,5412 0,5363 -0,905

2 0,5312 0,5262 -0,940

3 0,5211 0,5159 -1,000

4 0,5107 0,5055 -1,020

5 0,5002 0,4948 -1,080

6 0,4893 0,4838 -1,124

7 0,4783 0,4727 -1,171

BIUIMBY 3rafjanux ¢akropis. Tak, BiH 3abesmeuye mpu OyAb-sAKMX yAapax B TOpeLb
CTepIKHsI LIeHTPa/IbHY fedopMallifo IPY>KHOI IIacTUHM. VIoro cTaTu4Ha XapaKTepyuCTH-
Ka MICTUTBD ITO[|BIIHMII MEXaHi3M KOMIIEHCallii BIVIMBY €KCIUTyaTaliliHOTO CIIpalj0BaHH:A

CTEep)KHs Ha Pe3y/IbTaTyl BUMIPIOBAHHS, IO JO3BOJIAE 3BECTU MOXVMOKY BUMIPIOBAHHS
napamerpa 1o 1,171%. Ile 3amoBonbHAE BUMOTraM TEXHOJIOTIYHOTO ITPOLECY /IO TaKUX
3ac06iB KOHTPOJIIO.

[TepcneKTHBOIO OJAIBIINX SOCTIIXKEHD € PO3p0OKa BTOPMHHIX IIePeTBOPIOBAYiB

i KOHCTPYKIIiil IEPBMHHNX NepeTBOPIOBAYiB, IIPMCTOCOBAHMX /IO POOOTH 3 CyJacHU-
MM KY/IbOBVMMI MIMHAMU Pyfi036aradyBaabHUX (pabpuK.

eHeproeeKTMBHOCTI
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IBO®AKTOPHA AYTEHTU®IKAIIIT, IK 3ACIB 3AXUCTY

IIEPCOHAJIbHUX JAHUX

Ko63es 1.B.
IOLEHT, KAaHAU/AT TEXHIYHNX HAYK

XapKiBCbKUII peTiOHaIbHNUI iHCTUTYT Jiep>KaBHOTO YIPaB/IiHHA
HanjionanpHoi akafiemil fep>kaBHOTO ynpasiinHA npu Ilpesunentosi Ykpainn

JIyk’stHoBa B.A.

JOLEHT, KaHJUMIAT IelarOTiYHNX HayK

XapKiBCbKII HalliOHAJIbHUI YHIBEPCUTET pafioeIeKTPOHIKI

KmouoBi crmoBa: mepcoHanbHi pmani, ayreHTudikauis, 3axmct indopmauii,

imenTudikanis, TokeH

Keywords: personal data, authentication, information protection, identification,

token

[Tpobrmema 3axXUCTy MNePCOHATBHUX
JTAHUX Ha ChOTOMAHI — Ile, HalleBHO, Hali-
371000/leHHiNIa, CylepewInBilla, IOPU-
IOVYHO 3HauMMa i 3aTpeOyBaHa B cydac-
HOMY CYCHiNbCTBI cdepa 3abesnedeHHs
6e3mexn indopmarii.

B Ykpaini 3akon «IIpo 3axuct nep-
COHA/IPHUX [AaHUX» PETYII0€ IPABOBI
BiHOCUHN, OB’ A3aHi i3 3aXMCTOM i 06-
po6KOI0 MepCOHATBPHUX HaHUX, i CrIpsi-
MOBaHII Ha 3aXMCT OCHOBOIIOIOXKHUX
mpaB i cBOOOX MIOAMHM i TPOMaJAHIHA,
30KpeMa IIpaBa Ha HeBTPYYaHHA B 0CO-
Oucte KUTTS, V¥ 3B’A3Ky 3 06pobKoI0
nepcoHanbHux gaHux. leit 3akoH mo-
MIMPIOETHCST HA [iSIBHICTD 3 00pOOKHU
IIepCOHATbHUX TaHUX, AKa 3/[i/ICHIOETh-
Cs1 TIOBHICTIO 200 4acTKOBO i3 3acTOCy-
BaHHAM aBTOMAaTU30BaHUX 3acobiB, a
TaKOXX Ha 0OpOOKY MepCcOoHaNbHUX [a-
HUX, IO MICTATbCA Yy KapTOTeli 4Yu
IIpM3HAaY€Hi 10 BHECEHHA [JO KapTOTe-
KM, i3 3aCTOCYBAaHHAM HEaBTOMAaTM30-
BaHUX 3aco06is [1].

bynb-axKi BifoMOCTi, AKi JalOTh 3MOTy
inenTndikyBaT KOHKpeTHY ¢isuuHy
0co0y, MO>KHa BilHECTM JIO II€PCOHAJIb-
Hux maHux. Taxa iHdopmauia € xoHdi-
HeHLINHOI0 1 MOXXe 00pOOIATICS TiIbKY
3a srogoro Ijel ¢ismuHOi 0cobM, Kpim
BUIAJIKiB, BU3HAYEHUX 3aKOHOM [2].

3axucry mignArae 6ynb-sxa 3adikco-
BaHa iH(dopMallid, HempaBoMipHe NOBO-
IDKEHHS 3 SIKOI0 MOXKe 3aBIATH 30UTKY II
BJIACHUKOBI — (i3M4Hiit 0COOi.

IBodaxropHa ayreHTH(iKalis — e
MeTof ifeHTndiKaiii KOpUCTyBada B KO-
My-Hebyzb cepBici 3a IOIIOMOrOI0 3aINUTY
ayTeHTU(IKAL[ITHIX JaHUX ABOX PIi3HMX
TUIIIB, 110 3abe3Iedye ABOLUIAPOBY, TOOTO
OibII epeKTUBHMIL 3aXVUCT aKKayHTa Bifl
HEeCaHKI[IOHOBAHOT'O JIOCTYILY.

Y ocHoBi nBoX(aKkTOpHOI ayTeHTN)I-
Kalil JeXUTb BUKOPUCTAHHA He JIMILeE
TPAAULITHOI 3B’SI3KM «JIOTiH-TIaPOTIb»,
aze i JOMATKOBOTO PiBHA 3aXUCTy — TaK
3BaHOI'O J[IPyrOr0 YMHHUKA, BOJIOJiHHA
AKUM Tpeba HiATBEpPAUTY [ OTPUMAaH-
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HA JOCTYIy [0 OOMIKOBOro 3ammcy abo
IHIIMX JaHUX.

IBodakTopHa ayTeHTU]IiKaLisg BXKe
CbOTOZIHI 3aCTOCOBYETHCS Y cepi iHaH-
ciB mpu cTBOpeHHi cepgiciB Internet-
GaHKIHTY, MOOIIBHOTO OAaHKIiHTY, i TOMY
MOfiOHMX pillleHb sl KiHI[EBUX KOPUC-
TyBauiB. BoHa 3acHOBaHa Ha CIiTbHOMY
BMKODPJCTAaHHI [EKiIbKOX YMHHMKIB ay-
tenTudikanii (3HaHb, 3acobiB abo
o6’extiB 36epiranHs opHiel 3 iHdopma-
LIIHMX CK/IAJOBUX JIETITUMHOI IIPOLIENY-
pu ayTeHTudikanii), o 3HAYHO MifiBU-
1ye Oe3meKy BUKOpuUcTaHHA iHdopmanii,
I[OHaJIMeHIIIe, 3 60Ky KOPUCTYBaYiB, IO
HifKTI0YaThes Jo iHpopmaniinHux crc-
TeM I10 3aXUIIEHNX | He3aXUIeHNX KaHa-
JTaX KOMYHIKaI[ili.

PosrnsaneMo cubHi i cmabki croporn
nBogakTopHoi ayreHTHdikanii. lo mepe-
Bar MO)KHa BifJHeCTM il 3JIaTHICTb 3aXMC-
tuTK iHdopmanio Bix 30BHIIIHIX 1 BHY-
TPilIHIX 3arpo3, HasABHUX IIPU BUKOPMUC-
TaHHI maponbHOI a60 OmHOPAKTOPHOI
ayrentudikanii. domaBaHHA HpPyroro
YMHHMKA 3HAYHO MiHIMi3y€ BipOrijHicTbh
3/IOMYy: IIAHCM BMHUKHEHHS CUTYalil,
IIpy AKiil 37I0BMMCHMK OKpiM JIOriHa i
Maposis TaKOXK OBOJIOJIB iHIINM YMHHU-
KOM, DOCUTb MaJli, i TaKUIl CIIOci6 aBTO-
pusanii € focuthb Hagiriaum. Ilpn nbomy
I 3abe3IIedeHHA TaKOro 3aXUCTy HeoO-
XiJHO BUKOPMCTOBYBAaTM IOJATKOBi IPO-
rpaMHO-allapaTHi KOMILIEKCH, OO/IamITy-
BaHHsI 3YMTYBAHHs JaHNUX, iX 30epiranHs,
II0 BMMAarae IeBHUX BUTPAT Ha iX Npu-
I6aHHsI, BIPOBA/KEHH i 00CTyroByBaH-
HA. be3yMoBHO, 14 TOro, 1[06 ayTeHTH-
¢ikauia 6yra HacIIpaB/ii HafilIHOIO, BaX-
JIVBa He KiIbKICTh TUIIIB O3HaK,, a AKiCTb

pearnizanil MexaHi3My Ha 060X CTOpOHax
B3a€EMOJIii SIK B YaCTUHI, 1110 3HAXOAUTHCS
y KOpUCTYBayYa, TaK i B YaCTHHi, 110 3Ha-
XOOUTHCA y TIEepeBipAY0i CTOPOHM.
Tomy, ocobnuBy yBary Tpeba npupinutu
crioco0y 36epiraHHA imeHTMGiKaLiTHIX
[aHX.

€ pexinbpKa croco6iB MiATBepKEHHs
0co6u 3a TOIIOMOroI0 1BOX(AaKTOPHOI ay-
teHTU}IKaLii: [OfATOK Ha MOOiITBHOMY
npuctpoi; SMS Ha Mo6inbHMIT TenedoH;
TOKeH Oe3mneku (JOBIMIl PSIIOK 3 BUIIAJ-
koBux umdp i Oyks); sammdppoBaHuil
USB -HakonmdyBad; MiHi-TIpUCTpiit i
aytentndikauii (key fob); dismuna xap-
Ta, AKa IPOYUTYETbCA KapAPULEPOM.

Ha cporopgHiniHiii MOMEHT BMKOPMC-
TOBYIOTbCA JieKibKa crioco6iB peasisanii
nBodakTopHOI ayTeHTUdiKanii. KoxeH 3
HUX Ma€ Ha yBasi HafABHICTb YMHHNKA
3HaHHA, TOOTO MAPOJIA, AKUIT KOPUCTYBA-
4i 30epirarTh y CBOII 1aM sTi, i OZHOTO 3
HACTYIHMX YMHHMKIB:

pedJoBuit YMHHMK. B niepury depry, mip
UM PO3YMIIOTbCS allapaTHO-IPOrpaMHi
cuctemy ineHTngikanii i ayreHTnikamii.
Jlo HuX BiHOCATBCS: TOKeHM (€leKTpo-
uHuit (USB) k104, aBTOHOMHMI TeHepa-
top OTP - One Time Password Token
Generator ); cmapt-Kapty; TenmedoHu/
cMaprdonu (Bigmpaska SMS 3 OTP, re-
Heparopu OTP);

6ioMeTpUYHMIT YMHHNK BKTIOYA€E 6io-
METPpMUYHI fFaHi, [Id 3HATTA AKUX, SAK
[IpaBMIIO, TOTPiOHI CrienianbHi mporpam-
HO-amapaTHi 3acobu — Tak 3BaHi, biome-
TPUYHI CKaHepU, AKi PO3piSHAKTHCA 3a
XapaKTepoM HaHUX, L0 3YUTYTbCA. o
HUX BiJHOCUTBCS: BiOMTKM TaJ/IbIIiB; re-
OMeTpisl pyK; BecenkoBa 00OONIOHKa OKa;
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pO3Ili3HaBaHHA T'ONOCY; PYKOIMCHE IIijI-
KpeC/IeHHA.

[Ipu BukopuctaHHi ABOX(paKTOPHOI
ayTenTndikanii 111 gicTaBaHHA JOCTYIIY
710 TAHKX, 110 3aXUIAIOThC, 3TOBMVCHI-
KOBi Tpeba 3HaTM JIOTiH KOpUCTYBada,
Maposb i MaT y CBOEMY PO3TIOPAIKEHHI
Jloro mpuCTpint (Hampukiam, MOOIMbHUIA
tenedoH). BiporigHicTp 1BOrO FOCUTDH
Maja, SKIIO0 BpaxyBary, 1o Tpeba He
JIULIe OBOJIOMITU JIOTIHOM >KE€PTBU, aje i
BUKPACTN Y Hel 00/IalITYBaHHA ayTeHTH-
dikaril.

Kpim Toro, mpomaka HpUCTPOIO
LIBUJKO BUABIAETHCA KOPUCTYBaveM,
MiC/IsT YOro BiH MOXKe BXXUTU BifImOBifgHI
3aXofM 1O OJIOKYBAaHHIO CBO€I IIepco-
HajbHOI iHQopMmamii. Y pasi Bukopuc-
TaHHA JIMlIe IapoibHOi ayTeHTUdikaril
KOpUCTYBa4 MOXKE HaBiTh He IIi[JO3PIOBa-
TV TIPO Te, IO IOTO Mapoyb OyB 37MaMa-
HUIA.

OueBMAHO, IO PUSUK 3/i/ICHEHHA He-
IPaBOMIPHOTO [OCTYNy A0 iH(opMaril,
IO 3aXMINAETHCS, IPAMO 3aJIEKUTb Bif,
BUTpAT 37I0BMVCHMKA Ha 37I0M.

Ilepm HiX NOpUCTYyOUTH [0 TOPiB-
HAHHSA CcUCTeM J[BO(AKTOPHOI ayTeHTHU-
¢ikanii, HaMm Heo6xigHO cdopmyBaTH
BUMOTrM Oe3lexy, sSIKUM BOHM IHOBUHHI
BipmoBigatu: 6esmevyHo 36epiratu imeH-
tudikaniiny inpopmariio; sabesmeun-
TU FAaPAaHTOBAHMI 3aXMCT Bifl KpagiKKu
inenTndikaniinux faHux yepes Internet;
BUKOPUCTOBYBATU OJHOPa30Bi mapoii
npu poboTi B He JOBipeHOMY CepefioBHU-
ji; BMKOPMCTOBYBATH Kpumrorpadid-
HUIT CTiMKy ayTeHTU}iKaIifo mpy foCTy-
i 1o po6ouMx CTaHIiif, Be6-IOPTAIiB,
€/IeKTPOHHOI ITOLITY;

s Bubopy merony ayreHTudikanii,
HeoOXiTHO 3pO3yMIiTH NPUHIMIIOBI Bif-
MIHHOCTI TeXHOJIOTiil i iX peasnisaniin B
IIIaHi aIeKBaTHOCTI BUPillyBaHOI 3a/ladi.
Tax, aBronomHi reneparopu OTP, rene-
paropu OTP B cmaprdoHax HaityacTime
BMKOPUCTOBYIOTbCA I/ BUFANIEHOTO J1O-
cTymy fo cepsiciB moparkiB, VPN i Web
-noptaniB. CmapT-kaptu i USB-Tokenn
nobpe cebe sapekoMeHAyBa/M B Mdpy-
BaHHI 1 MAMNCI TOLITH, JOKYMEHTOO0Oiry,
KopIiopaTuBHUX single-sing-on (TexHo-
yorig eguHoro Bxony) abo VPN-goctymi.
[Tepepaya OTP mo Mo6inpHOMY 3B’S3KY
JacTillle BUKOPUCTOBYETbCSA /I BUJATIE-
HOTO [OCTYIy Ha IUIATDKHI MopTamm i
0aHKIBChKI aKKayHTH.

Il Toro, o6 OCTAaTOYHO BU3HAYM-
THCS 3 BUOOPOM, HEOOXITHO BBECTH SIKic-
Hi Kputepil OIiHKM, 1O BifOMBAIOTH BU-
Mory OesIeKky, BUMOTYM [O BaprocTi i
IPOCTOTY BUKOPUCTAHH:A. 3araabHa Bap-
TiCTb CKIIaZAE€THCS 3 BAPTOCTI IpUAOAHHS
1 BIPOBA[PKEHHA, a TAKOXX IOJA/IbIIOL
nigTpuMky indpactpykrypu. Bumorn mo
Oesmeri CKIafaloTbCA 3 BUMOT IO CYBO-
pocTi ayTeHTHdIKALIil, MOXINBOCTI iHTe-
rpanili 3 iCHyIOUMMM 3aCTOCYBaHHAMMU,
HaIiifHOCTI 3ac00y B HEPCIEKTMBI Haii-
6mK4nx pokiB. BesmocepenHi kopucry-
Bayi cucTeMu 3alikaBleHi B IPOCTOTI
BUKOPUCTOBYBAHOTO 3ac00y.

Marotp nepesary gsa meropu: USB-
xmoui i OTP-renepatopu Ha cMapT¢oOHi.
Tenep HeoOXigHO 3pobuty BuUOIp MiX
HuUMU. BaknuBo BigMIiTUTU OCHOBHI Ile-
peBary IBOGaKTOpHOI ayTeHTH}IKaLii 3
Bukopuctanaam OTP. Jlo mux BigHO-
CATBHCA: 3aCTOCYBAaHHA ONHOPAa3OBUX IIa-
POJiB 3aMiCThb CTAaTUMYHUX; BiCYTHICTb
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HeoOXiTHOCTi BCTaHOBIIOBATU sKe-He-
Oynb JOgaTKOBE IPOrpaMHe 3abesIedeH-
HS1 Ha KJTIEHTCHKII YaCTUHI KOMIT I0TEPHOI
CHCTEMU, OCKI/IbKM KOPMCTYBad BBOIUTD
Naposib BPy4YHY, BUKOPUCTOBYIOUM Ti 5K
nporpaMHi iHTepdericy, 1o i npu 3acto-
CyBaHHI CTaTMYHUX TMapOJiB; HMU3bKa
3aCTOCYBaHHS T€HEPaTOpiB
OTP MoXmuBO B TUX BUMAJKax, KOIU

BapTiCTh;

KOPUCTyBad He Ma€ MOXXIMBOCTI BUKO-
pucrosyBaru USB-mopr, a6o Bin mpocto
BiJICYTHiIL.

Buxopsunm 3 Toro, mo KibKiCTh KO-
pUCTYBadiB 00’ €KTY 3aXMUCTY BOCATAE TU-
csA4i, HEJOLINbHO BUKOPMCTOBYBAaTUME
USB -k/1104 3 TOYKM 30py BUTpaAT i yMOB
BMKOPMCTAHHA.

TakuM 4MHOM, BUXOAAYM 3 XapaKTe-
PUCTHK 00’ €KTY 3aXMUCTY, OCHOBHUX KpU-
TepiiB BMOOPY, MOCTOIHCTB i mepeBar
KOXXHOTO 3 MeTOfiB, Bubip 6yB 3pobie-
Humit Ha Kopuctb OTP-renepaTtopa sk fo-
JaTKa I CMapTQOHY.

JIuteparypa
1. 3akon «IIpo 3axmcT mepcoHaIbPHUX fJa-

Hux» BepxoBna Papja Ykpainu [Enexrpon-

Huit pecypc] http://zakon2.rada.gov.ua/

laws/show/2297-17
2. 3ax;MCT IepCOHATbHMX  fAaHuUX /

IndopmaniiiHO-aHAMITUYHNIT  >KypHa
«Bicuumk. IIpaBo 3HaTH BCe PO MOJATKM i
36opu» [EnexTponHuMit pecypc] /
odiniitHe Bunanns Jep>xkaBHoi pickanbHO
cny>x6u Ykpainn http://www.visnuk.com.
ua/uk/publication/100005066-zakhist-
personalnikh-danikh-2
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[Tpouec pemmndpyBaHHA ONTHUKO-
eneKkTpoHHMX 306pakens (OE3) B inTep-
€cax eKOJIOTiYHOTO0 MOHITOPMHIY CK/Iafa-
€TbCA 3 IeKIZTbKOX €TalliB, AKi BEXYTb Jie-
mudpyBarbHUKa IO pO3Ii3HABaHHA
00’€KTiB, a TOTIM [10 1X 3araIbHOI OLIIHKIA,
BU3HAUEHHs CTaHy CKIAQJHOTO 00’€KTa i
dbopmyBanus iHpopmariii mpo Hporo [1].
OcHoBHa yBara IpUi/IsIETbCS €TAITY Cer-
MEHTYBAHHS, BiJl AKOCTi AKOTO 3a/IeXKUTh
pesynbrar 06po6xn ycporo OE3 [2]. Pe-
3ynpTatoM cerMeHTyBaHHA OE3 € pospi-
JIEHHsI 300pakeHHs Ha IITY4YHI 00’ €KTU
(o6’exTy iHTEpecy) Ta MpUPORHi 06’ €KTH
(¢pomn).

BigoMi MeTopu CerMEHTYBaHHA 30-
6paxeHs [2, 3] He MOXKYTb Oy TV HAITpAMY
3aCTOCOBaHI JI0 CerMeHTYBaHHA 300pa-
JKeHb OOPTOBUX CHUCTEM EKOJIOTiYHOro

MoHiTopunry. OfiHi€l0 3 IPUYMHU He-
MOYK/IMBOCTi IIPSIMOTO 3aCTOCYBaHHA €
Te, 1O IIi METOIM He BPaXOBYIOTb OCO-
6nuBocti (GopmMyBaHHs 300paKeHb 3
OOPTOBUX CHCTEM €KOIOTiYHOrO MOHITO-
PUHTY.

Ins cermentyBanus OE3 6ynemo Bu-
KOPMCTOBYBATH METOJ, LITYIHOI GKOMN-
Hoi komnouii (ABC-merop (artificial bee
colony)), AKWIT Ma€e HACTYIHi IepeBaru:
HECXWIbHICTD IO 3allMK/I€HHA B JIOKaJIb-
HIUX ONTUMYMaX; MyJIbTUAareHTHICTh pea-
nisamil; 3aTHICTD afalTyBaTUCA 10 3MiH
HAaBKOJIMIIHLOTO CEPENOBUILA; MOXK/IN-
BiCTb BMKOPUCTAHHA /IS BUPIIIEHHA AK
IUCKPETHNX, TaK i Ge3lepepBHUX ONTH-
Mi3alifiHNX 3a1a9; IPYHTYBaHHA IOUIYKY
Kpalloro pilleHHd Ha pilleHHAX BCiX
areHTiB (OmKin) [4].
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s | e e

Puc. 1. Buxigne tonose OE3 [5]

Y AKOCTi O3HaKM BUKODPUCTOBYETHCS
SICKPABICTh TIKCeNiB 300pakeHHs Ta Il
BJIACTUBOCTI — PO3PUBHICTb Ta OJHOPiJ-
HICTb y JIeAKOMY KOJIbOPOBOMY IIPOCTOPi
mikcestiB 3 KoopuHaTtamu (X,y) Ha 306pa-
eHH] f(X,y), MeTpuKoOI0 € BificTaHb MiXK
ACKPaBOCTAMM IIKCENIEN Y KOIbOPOBOMY
IIPOCTOPI.

JInsa BM3HAYEHHA ONTUMAIBHOIO II0-
pOry CerMeHTYBaHHA Ta PO3Ji/IEHHA 30-
OpaxeHHs Ha WITy4HI 06’ekTn Ta (HoH
YOOCKOHA/IEHO METOJ] CETMEHTYBaHHA 30-
OpaxkeHb 60PTOBMX CHCTEM CIIOCTEPEeXKEH-
HA. Ha Bigminy Bif BioMux, iia cermeH-
TYBaHHA 3aCTOCOBYETbCA POVIOBUIT METO,
IITYYHOI OIKOMMHOI KOJIOHII, 1[0 Hepeq-
6adae BM3HAYEHHS IOJIOKEHb areHTiB, 1X
MITpanilo, yMOB 3YIMHKM iT€PaliliHOTO
IIPOLECY 3a KPUTEPIEM MiHIMYMY L[i/IbOBOI
¢yHKLiI Ta BM3HAYEHHA ONTUMAJIBHOTO
3HaYEeHHs IOPOrOBOTO PiBHA.

Ho ninbosoi dynkuii g(X,) BucyBaroTs-
CA HACTYIIHI BYUMOTIY: 3a/JOBOTIEHHS YMOBU
aJIeKBAaTHOCTI 3a/iadi; BUKOPMCTAHHA MiHi-
MyMy OOYMC/IIOBaJIBHOTO Pecypcy; MiHi-
MYM KiZIbKOCTi JIOKa/IbHMX OINTUMYMiB; He
TIOBMHHA OYTH 3aHAJITO «TOCTPOIO».

R

Puc. 2. CermenroBane Tonose OE3

B poborti y sxocTi ninpoBoi ¢pyHKI
obpaHO cyMa pucrepcii sIcKpaBoCTi cer-
MEHTIB 300pakKeHH.

B saranpHOMY BUITIAJI ONTUMIi3alliii-
Ha 3ajja4a BUOOPY OITUMA/IbHOTO IIOPOTY
CerMeHTYBaHH:A CPOpMy/IbOBaHa y pobo-
Ti Ta IO/IATAE y MiHiMi3alil BBeIEHOI 1ji-
nboBOI QYHKILII 3 ypaXyBaHHAM JesKUX
BU3HAUeHb Ta OOMEKEHb.

OnrumisaniifHa 3ajilaya BUPIMIYETbCA
METO/IOM iTepalifiHuX pO3paxyHKiB.
IIpoBeeHO CerMeHTyBaHHSA TOHOBOTO
300pakeHHs1 OOPTOBOI CUCTEMU CIOCTe-
pexenns [4],
CEerMeHTYBaHHA 300pakeHb. BuximHe Ta
CerMeHTOBaHe 300paKeHHs HaBeleHi Ha
puc. 1 [5] Ta 2 BigmoBigHo.

YAOCKOHAJIEHM METOJOM

BisyanpHa AKiCTb CEerMEHTOBAHOIO
3060paxkeHHs (puc. 2) N0O3BO/sE BMU3HA-
yuTy 00’ €KTY iHTepecy (HaIpuKIIaf, BLji-
JIINI Ta TOLIKOM>KEeHUM JIiTaKM, CXOBU-
ma 3 HadTOw, aepORPOMHI CHOPYAU
TOLO).
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In [1, 2], an algorithm was proposed for selecting the optimal vector of generating
and accumulating powers on a subset of available technological solutions, based on
estimates of possible relative and absolute changes in the consumption vector

[vcmin < U0 < vcmﬂx} and generation. To solve the problem, the following
matrices were used:

(c jf} - prime cost of technology j, in mode f; used during simulation for
several set values of discount i;

(t;f) - technological parameters;

tejf4 (P jTMAX,YH) | 3 ~ the accessible annual generation volumes;

wjf APy MAX, tICU] jf)}3 — accessible loads;

{cjfri{ P jTMAX, tICU] jf)}+ ~ cost of electricity supply for ti
interval;

(i) — binary matrix of optimal sets of modes of generating and accumu-

lation technologies, in terms of minimizing the total cost of electricity supplied during
ti interval.

Elements of the cost matrix (¢ 'f) for the technology j in f mode were calcu-
lated by the formula (1):
r{CP 4 ¢ 4 2y "
(cjr) = i a +D* ’
i T, _€jr
a+or

where: €j¢ — annual energy amount; €@P - investment; cConst(f) _ constant
operating expenses; Cva’r(,f) variable operational costs; '.]"JI - of the j-technology life
cycle, years; T - current year.

The accessible loads volume Pjf was determined by the formula:
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Annual generation volumes €jf - by the formula:
ij=PJSICUJf=YH» (3)
where: Pj ~ j -technology installed power; IC Ujf - installed capacity

utilization rate; ¥ [f - annual hours.
Cost of electricity supply C}} for ti interval:

€jF = Sir * €if» )
The binary matrix elements bii, which provides the optimal set of modes of

generation and accumulation in terms of minimizing the total cost of energy on the ti
interval, were defined as the solution to the optimization problem (5):

Zc“ . b“ =min, (5)

if performing restrictions of technologlcal admissibility.

The result of solving the formulated optimization problem is the matrix
pjfropt{wec.byjfTti)} 3 of the optimal modes of using generating and accu-
mulating powers, defined on the set [vcmiﬂ = V0 < vcmﬂx} of possible values for
energy consumption.

The generalization of the described procedure for calculating the forecast scenario
for the development of the energy system is below.

For this purpose, time series of results obtained by formulas (6 - 10) are calculated,
which taking into account quasi-dynamism and are modifications of formulas (1 - 5).
In particular, to calculate the values of the parameters of the functional of economic
and technological influence [3] next formulas are used:
FG.©)= FIPPF@.ETG. 7)., FCF(, 7). EGR(T)> where ppf - regional pur-
chasing power factor, g - efficiency of technology, g - final cost factor,
EGR — economy growth rate.

In turn, each of the parameters, which is included in formula, is now a member of
the stochastic time series. It conventionally denote with m i and calculate as

Mjr, =m; <F(j.T), forexample,P- _P < F(j.1).

The con itional dynamics of components of the functional of economic and tech-
nological influence is shown in Figure 1.

Now, using the modified formulas, the following stochastic elements of matrices are
calculated:

1{ce » ¢t o crer )

~ (L+ip)
{C j f'c) = Tj- e}f-: > 6)

(L+ip)
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Components of the economics and technological influences functional
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Pjfe=Pj~ICU;,, %)
€jpr=Pjr+1CU;¢, «YH, (8)
€ife = Cir= e ©

and at each step of the forecast horizon 7, the problem of finding the optimal set of
generation and storage modes (10) is solved:

chf'r* Jf,r=)ml'ﬂ, (10)

The result of the solution of the formulated optlmlzatlon problem is the set of ma-
trices [}Pﬂpt (’I?C bt ] } of optimal conditions of generation and accumulation
ift o Mift p g .

The procedures proposed in the work can be used to optimize the modes of similar
technological complexes on the forecasting horizon.
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YIK 621.391(078)

VICCJIETOBAHVE PABOTBI CYIIEPTETEPOIVHHOIO
PAIVIOIIPMEMHUKA

M.M. Kpsik6aeB, A.P. Paxmarynnaes, T.T. Toctik6aeB
Tapascknit JocynapcrBennsiit yausepcuret um. M.X. dynary, r.Tapas

B nocnedHee Heckonvko siem yeenutusioco KOIUHecneo paouocucmem, pasHooopa-
3Ue MUN08 NPUMeHIEMbLX 6 HUX CU2HANO08. B mo e epems passumue nomynposooHu-
K080l PAOUOINEKMPOHUKY U OCOOEHHO MUKPOIIEKMPOHUKU 0AN0 B03MONCHOCHIDL YC-
TIOHHUMD CMPYKIYPbL PAOUONPUEMHDLX YCIPOTICING U cHOCOObL 00pAbOmMKYU NPUHUMA-
eMbLX CUZHATIO8, PACUUUPUTIUCD PYHKUUU PAOUONpUeMHUKOS. B pesynvmame 6o3pocnu
AKmyanvHOCMb U CTIOHCHOCIb 3a0a4 CUHME3A CIPYKMYp paouonpuemHoix ycmpoticms,
0MBEUAIOUSUX COBPEMEHHDIM MPEOOSAHUIM U ONMUMATLHBIX NO C60UM MEXHUYECKUM
U IKOHOMUHECKUM NOKA3AMETLSM.

KiroueBble CIOBa. pajoONpYeMHNK,PUIBTP,yCUINTENb,CUCTeMa,CUTHAIT, KaHa T

CynepreTepofMHHbBIN PafNONPUEMHNK — OfIMH 13 TUIIOB PAAVONPUEMHIKOB, OC-
HOBaHHBIJI Ha IPUHIINIIE IIpe0Opa3soBaHs IPUHIMAEeMOr0 CUTHA/IA B CUTHAI PUKCH-
poBaHHOIT IpoMexxyTouHoit yacToTsl (ITH) ¢ mocnenyromum eé ycuneHueM. OCHOB-
HO€ NIPEUMYIIECTBO CYNEPreTepoiNHa Mepefl PaguONpPUEMHIUKOM IIPAMOIO yCuiIe-
HIsA B TOM, 4TO Hambojee KPUTMYHbIE I KadecTBa NpuUéMa 4YacTU HPUEMHOTO
TpakTa (Y3KOMOIOCHBII GUIbTp, ycunutenb 114 u feMofyasaTop) He JODKHBI Hepe-
CTpaMBaThCA 110 YACTOTE, YTO IO3BOJAET BBHIIOTHUTD UX CO 3HAYUTEIDHO TYYIIMU
XapaKTePUCTUKAMMA.

IIpenmyiecTBa cynepreTepoHHOTO paiONpUEMHIKA: BhICOKasd YyBCTBUTENb-
HOCTb. CymepreTeponyH IO3BONAET IONY4YUTh OOJIblllee yCUIeHNe II0 CpaBHe-
HUIO CIIPUEMHUKOM__NPAMOTO__YCUJIEHUA 3a CYET [OMOJHUTENBHOIO YyCHJIe-
HIsA Ha IPOMEXYTOYHOI YacTOTe, He NPUBOAALLEIOK ITAPA3UTHON reHepalyi: II0/IO0-
JKUTeNbHAS_0OpaTHas_CBsA3b He BO3HMKAET 13-3a TOTO, 4YTO B Kackamax BY u T4
YCUIMBAIOTCA PasHble 4YaCTOThL. BO3MOYXHOCTD NPMHMMATh CUTHAIbl C MOJY/IALMEN
0600 BUMA, B TOM YMCTIE C aAMIIUTYJHOV_MaHUITY/IALIMEN 1 OHOIIOIOCHOM_MOJY-
JIALEN.

OCHOBHBIM HENOCTATKOM IPMEMHMKA IIPAMOTO YCUIEHMUA SABJIAETCA CIOXKHOCTD
HepeCcTPOKM C OFHOI YacTOTHI Ha APYIYIO. BBIMOMHUTE GUABTP CO CTAOMIBHBIMM
IapaMeTpaMy IIPK ero IepecTPoriKe B uanasoHe YacTOT MPaKTUIECKI HEBO3MOYKHO.
IIpu ycunenum BbICOKOYACTOTHOTO CUTHA/IA TOXKE BO3HMKAIOT OIpeJe/IeHHble TPYH-
HOCTH. YeM BbIllle YacTOTa IPMHMMAEMOTO CUTHAIA, TEM CTIOXKHEE BBIIIOTHUTD YCH/IN-
Te/Ib BBICOKOV YacTOTBI. Ero mmpokas Iomoca To)Ke NPUBOAUT K OIPENeTeHHBIM
TpyAHOCTAM. EcTecTBeHHO, IpM pasBUTUM MMUKPOSTEKTPOHUKMU IjeHa 3TUX 3aTpar
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HOCTENeHHO CHIDKAETCs, HO OJHOBPEMEHHO OCBAaMBAIOTCA BCe O0/lee BHICOKOYACTOT-
Hble [Mana3oHbl. B KayecTBe BTOPOrO OCHOBHOTO HEOCTAaTKa IpMEMHNKA IPAMOro
yCU/IEHNs] MOKHO Ha3BaTh HEOOXOVIMOCTD IIOCTPOEHIsI epPeCTPauBaeMOro y3KOmMo-
JIOCHOTO (pMJIBTpPA, HACTPANBAEMOrO Ha pabOoUNIt CUTHAL.

TpeboBanms Kk 3TOMY QUIBTPY IOMTYIAIOTCS MIPOTUBOPednBbIMI. C OIHOI CTOPO-
HBI, 9TOT QWIBTP LO/DKEH OCTabIATh COCeNHMII KaHasl IIpyeMa, a C JPYroil CTOPOHBI
He VCKa)KaTb IIPYHUMAEMBIil CUTHAJL

B pesynbraTte mpu HEOOXOAVMOCTY IEPECTPOVIKY YAaCTOTHI TpebyeTcs M3MEHATDb
OTHOCHUTETIbHYIO II0I0CY NPOITYyCKaHMs GUIbTPa.

_ &
s

rae &7,, - HOMOCa 9acTOT IOIE3HOTO CUTHATIA

f,. — HecyIas yacToTa MO/e3HOTO CUTHA/IA

ITIpu yBenmuyeHMM LieHTPATbHOI YaCTOThI HACTPOVKM (MIBTPA I/IA COXPAHEHNA
TOJl JKe CaMOJl aBCOMIOTHON MOIOCHI YaCTOT NMPUXOAUTCA OJHOBPEMEHHO YMEHBIIATh
OTHOCUTE/IbHYIO IOJIOCY NIPONYCKaHNA GUIbTpa. DTO JOCTUTAETCA YBEIMYEHIEM [0-
OpOTHOCTI BXOZIAIIMX B COCTaB QMU/IbTPa KOHTYPOB. Y UUTBIBAA, YTO IPM ITOM HE00-
XOIIMO CTPOTO C/IefUTH 32 COOTHOUICHMEM JOOPOTHOCTEN 3TUX KOHTYPOB MEXTY
co00i1, a TaKkKe TO, YTO YeM BhIIIE YaCTOTa, TeM TPyJHee peannsoBaTh BHICOKYIO JO-
OpOTHOCTb PE30HAHCHOI IIeNN, 3afjada CTAHOBUTCA IIPAKTUYECKM HEBBIIIOTHMMOIL.
Jlaxke B TOM ciydae, KOIfa IPUEMHMK pa3pabaTbiBaeTCA Ha OfHY (QUKCHPOBAHHYIO
YacTOTY, O4eHb TPYAHO 00eCIIednTh HapaMeTphl y3koronocHoro ¢uabrpa. Ha yacro-
te 450 MI11 o4eHb TPYAHO (IIPAKTUYECKN HEBOZMOXKHO) 00€CIIeUUTD II0TI0CY IPOMY-
ckaHuA ¢uwipTpa, paBHylo 10 xI1y mpu nonoce Hemponyckanysa 25 kI IIpn aTom
MMHIMaIbHaSA JOOPOTHOCTD TpeOyeTcs:

S B0 45000

€= 7T 001

Jlyist TOro 4TO6BI peunTh Ty MpobeMy, cTamyu pa3byuBaTh 3aady Ha ABA STAIA —
HepecTPOIiKa O [YAIa30Hy YacTOT, 1 obecredeHne u30MPaTeIbHOCTI 110 COCETHEMY
KaHajy. [/ IIlepecTpoiiKy [0 YaCTOTHOMY AMAIla30HY CTa/IN MCIIO/NIb30BATh IIePeHOC
CIIEKTpa Ha OIpefieleHHY0 (0OBIYHO JOCTATOYHO HU3KYIO) IPOMEXYTOUHYIO 4aCTO-
Ty. [lepeHOC CleKTpa MPUHMMAEMBIX YACTOT OCYIeCTB/ISETCS IIPU ITIOMOILY CIEAYIO-
I[Er0 TPUTOHOMETPUIECKOTO peobpasoBaHMs.

sin i sin I|'3’=12{t:-::|s(ct:— 3 +cosl at+ G0
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TOI'TIa HAIIps>KEHME Ha BbIXO/€ IIEPEMHOXUTENA, KOTOprI?I YaCTO HA3bIBACTCA CME-
CUTEIEM 6y}1€T 3alMCbIBaTbCA.

U, =sna, -+ g xsinfa, - ) = %(cns({mc —a )+ g+ cos(a, +a,)- 1+ ¢

Y3KOIIOOCHBII (PU/IBTP Ha BBIXOfle YMHOXKUTEILA OyeT JIErKO IOJAB/IATh OfHY 13
9TUX KOMIIOHeHTOB. OCTaBIIASACA YacTOTHas KOMIIOHEHTA BBIXOJHOIO CUTHA/la Ha-
3BIBAETCA IIPOMEXYTOYHOI 4acToTOi. OOBIYHO Ha BBIXOZIE CMECHUTEIA TAKOTO Pajiiio-
IpYeMHIKA BbIJE/AeTCA Pa3HOCTHAs KOMIIOHeHTa. B 9TOM crydae Ha BXOfie yCUIUTe-
51 mpoMexxyTounoit gactorsl (YITH) dpopmupyeTcs: CUrHa, ¢ YacTOTOIL:

Joa= e

[TormyyaeTcs, 4TO NpM IIOMOIIY CMECUTET MOXKHO JIETKO IepeMelaTh CIIEeKTp
BXOJIHOTO CUTHAJIa II0 YacTOTe, M3MEHAA YaCTOTY MeCTHOTO IreHepaTopa — reTepoyiu-
Ha. [Ipoljecc mepeMeleHNA YaCTOTHI BXOJHOTO CUTHAJIA HA IPOMEKYTOYHYIO JaCTOTY
B CyIlepreTepoiyHe WUIIOCTPUPYETC PUCYHKOM 1.

Ha paHHOM prcyHKe Tpalleliueil IOKa3aH CIIEKTP CUTHAJIA, IepeaBaeMoro B pa-
mmokasasne. Yucmo, n3o6paskeHHOE B TpAIeNy O3HAYaeT HOMEp pajinoKaHasa, mpu-
HSTBI B CMCTeMe MOOVIBHOM paanocBsisu. [IpreMHIK, BBIIIOTTHEHHbIE IO CXeMe C
HIePEHOCOM II0/I0ChI PA/IMOYACTOT Ha IIPOMEXYTOUHYIO YaCTOTY, IOTY4YN/I Ha3BaHMe
CyIepreTepoAHOB UM CYIepreTepOHHbIX IpueMHMKoB. Ecim nepenoc ocyuect-
BJIAIETCS Ha HYJIEBYIO YaCTOTY, TO TaKOJT IIPMEMHMK OY/eT y>Ke Ha3bIBaTbCs IIPMEMHM-
KOM IIPsIMOTO ITpeobpasoBaHms.

YrpouéHHas CTPyKTypHast CXeMa CyIepreTepofiHa ¢ OGHOKPATHBIM IIpeobpaso-
BaHIEM YacTOTHI ITOKa3aHa Ha PUCYHKe 2

PapgrocurHan m3 aHTEHHBI MOAAETCA HAa BXOfl YCMIMTENS BBICOKONM YacTo-
THI (B yIPOLIEHHOM BapMaHTe OHMOXXET U OTCYTCTBOBATb), @ 3aTeM Ha BXOJ], CMeCHU-
TeJIA —CIIeMaTLHOTO 37IeMeHTa C IByMS BXOJAMM U OJHUMBBIXOZIOM, OCYILeCTBIA-
IOI[Ero OMeparnio IpeoOpasoBaHMs CuUrHama Mo yacrore. Ha BTopoit BXon cMecu-

26| (27} [281 201 [30
e Jo
| |
|

v

PucyHok 1 NepeHoc criekTpa NpMHUMAeEMOro curHana Ha NPoOMEXyTOYHOK YacToTy

32




TECHNICS AND TECHNOLOGY. #14

YounuTens
B4

DUNLTP YeunuTens

CmacuTans ) Dewsaynatop —p H4

FeTepoMH

PucyHok 2. CTpyKTypHasi cxema cynepreTepoanMHHOro pagvonpuemMHmka

TENANONAETCA CUTHA/I C JIOKAJbHOTO MaJIOMOIIHOTO TeHepaTopa BBICOKON YacTo-
TBI — TeTepoinHa. Kome6GaTenbHBII KOHTYp TeTepOAMHA IepecTpauBaeTcs
ONHOBPEMEHHO C BXO[IHBIM KOHTYPOM CMecuTelnsA (M KOHTYypaMM YCUJINTe-
naBY) - 06br4HO KOHAeHcaTopoM IepeMenHoit émkocTu (KIIE), pesxe KaTymikoi
HepeMeHHOll MHAYKTUBHOCTK (BapuoMeTpoM, ¢eppoBapuoMerpoM). Taxkmm obpa-
30M, Ha BBIXOfIe CMECUTEIA OOpasyloTCA CHUTHAIbl C YacTOTON, pPaBHOM CyMMe
U Pa3HOCTM YaCTOT T€TEPOAIMHA ¥ MPMHMMAEMOI PaIOCTAHLIMN.

PasHOCTHBIN CHUTHA/M HOCTOSIHHOMIpPOMeXyTo4HOoi wacToTsl (ITY) Bbimenser-
Cs C TOMOLIbI0 MOMOCOBOro (uibTpa M ycunmpaercs B ycuamrene ITY, mo-
CJIe 4ero MOCTYIIaeT Ha JeMOAYIATOP, BOCCTAaHAB/IMBAIOLINII CUTHAJI HM3KOM (3BYKO-
BOIT) YaCTOTBL.

B aT0i1 cXeMe TeTepOMH OCYILIeCTB/IAET IEPECTPONKY B JUAMIa30HE JaCTOT, I03TO-
My €rO YacTO BBINOTHAIOT B BUIe CMHTE3aTOPA 4aCTOTHI, KOTOPBIN MOXKET HacTpau-
BaThCA Ha PAJ PUKCUPOBAHHBIX YaCTOT U 06/1afjaeT CTaOUIbHOCTBIO YaCTOTHI, COOT-
BETCTBYIOIIeil KBAapl[eBOMY I€HepaTopy MM B OCOOEHHO OTBETCTBEHHBIX CIydasax
aTOMHOMY 9TaJIOHY 4acTOTHL /i yMeHbIueHNs! TpeOoBaHMil K (QUIBTPY OCHOBHOI!
M30MPATETbLHOCTHU TPAKT IPOMEXXYTOYHOI YaCTOTHI BEIOMPAETCS JOCTATOYHO HI3KO-
9aCTOTHBIM. DTO HO3BOJIAET 0OeCIIeYNTb 3HAUNTENBHYIO OTHOCUTEIbHYIO PACCTPOIKY
YaCTOThI COCEJHEr0 KaHasia [0 OTHOIIEHMIO K II0/IoCe IpMHMMaeMoro curHana. To,
YTO IIPOMEKYTOYHAs YACTOTA CYHepreTepOMHHOTO IPMEeMHIKa ABAeTCA PUKCHIPO-
BaHHOJ, ITIO3BOJIAET NPUMEHNUTb B KaueCcTBe (PUIBTpPA NPOMEXKYTOUHON YacTOTBI
KBapIIeBBIIL, 9/IeKTPOMEeXaHNIeCKIUIT WM Ibe309NIeKTPUIecKIil puibpTp. ITo obecre-
YMBAET BBICOKUE 9TIEKTPUUIECKMe XapaKTePUCTUKY (UIbTPa OCHOBHOI M36uMparenp-
HOCTM ¥ BBICOKYIO CTaOM/IBHOCTD XapaKTepPUCTUK BO BpeMEeHN I B [IUalla30He TeMIIe-
paryp. Kpome Toro, Takne ¢puibTpsl B HacTosIee BpeMs ABIAI0TCA BBICOKOTEXHOJIO-
TMYeCKVMY, YTO II03BOJIAET CHU3UTD CTOMMOCTD ¥ YMEHBIIUTD rabapuThl IIpUEeMHYKA
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PucyHok 3 lNpouecc 06pa3oBaHnst 3epkanbHOro KaHana B CynepreTepoaMHHOM NpUEMHIUKe

B 1jentoM. K coxxareHmo, IpOMEXyTOYHasI 9aCTOTa MOXKeT ObITh 06pa3oBaHa IIpy I0-
Mo ABYyX ypaBHeHI/H/uL HpI/I 3TOM pe3y}IbTaT HEBO3MO>XHO OT/IMYUTDH HPYI‘ oT npyra:
Jo=Jem 12
fm = fz _jc

9TO HPUBOANUT K TOMY, YTO CyHePreTepOANHHBIM IPUEMHIKOM MOTYT OZHOBpeE-
MEHHO IIPMHMMATBCS CPasy /iBa YaCTOTHBIX KaHa/Ia, OTCTOSIUX APYr OT Apyra Ha
BermunHy 2fira. OfuH 13 9TUX KaHAIOB Ha3bIBaeTCs pabOYMM KaHA/IOM, a JPYIOi —
3epKa/sbHBIM. OINMCAHHASA CUTYAVA VUTIOCTPUPYETCA PUCYHKOM 3.

OcHOBHOI1 c1t0c06 M36aBUTHCS OT 3€PKATPHOTO KaHA/A — 9TO MOJABUTD €T0 CUT-
HalI BO BXOI[HOﬁ[ neny pagonprueMHNKA, VIHA4Y€ TOBOPA, IIOAAB/IEHNE 3€PKa/TbHOTO
KaHajiIa 3aBVICUT OT I/I36I/IpaTe}IbHOCTI/I BXOHHOI}’[ nenm cynepreTepomAHa I OTHOCHU-
TE/IbHOI PACCTPOIKI YaCTOTHI 3€PKaTbHOTO KaHaJIa:

é _ fsx _fpx
X fpx

ITpu pacdeTe CTPYKTYPHOI CXeMbI 049eHb Ba)KHO IIPABIU/ILHO pacIpee/nTb Koag-
q)MI_[I/IeHTbI YCI/IHCHI/IH Ka>XXporo 6)101<a. KaK 3TO y)Ke O6CY)KI[3.TIOCI) BbIIIIE, ‘{yBCTBI/I—
TEIbHOCTDb Hp]/[eMHI/IKa OHpeﬂeJIHeTCH ypOBHEM myMa Ka>XX10To 13 KaCKagoB, OTHAKO
Hanbosblllee BIMAHIE Ha 9TOT TapaMeTp OKasblBaeT IepBblil KacKaj IpyeMHMKa. [Iis
TOrO YTOOBI OCTIEAYIOLIVe KACKaIbl He OKa3bIBaIN CYIECTBEHHOTO BIVSHIS Ha YyB-
CTBUTE/NIBbHOCTD HpI/IeMHI/IKa, MOJ>KHO IIOOHATDb ycmneHme nepsoro KacCKkaa, OGJHAaKO 3TO
HpI/IBeJIQT K BOBPaCTaHI/IIO I/IHTepMOHYHHI_U/IOHHI)IX I/[CK&)KCHI/H/OI, H03TOMy B 60}II)IIII/IH-
CTBe cnyqaeB HpI/IXOIH/ITCH OI‘paHI/I‘H/IBaTbCH KOMHGHCaI_[I/Ieﬂ HOTepb B HOCHCHY}OHH/IX
Kackagax. [Ipumep pacnpenenenus koapuimenTa ycuneHns o KackajiaM CyIepre-
TepOJVHHOTO IIPMEMHIKA IPUBEEeH Ha PUCYHKe 4.

PagpaboTka CTPYKTYPHOI CXeMbI SIB/IIETCSI OTBETCTBEHHBIM 9TAlIOM IPOEKTUPO-
BaHUA PAfiMONPUEMHOIO YCTPONCTBA. B Ka>KJOM KOHKPETHOM CiIydae IPUXOAMUTCS
YIUTBIBATh OCOOEHHOCTHM IPMHUMAEMOrO CUTHalIa U TpebOBaHMSA K MapaMeTpam
YCTPOJICTBA B LIE/IOM.

Mbp1 paCCManI/IBaeM CXCMY HpI/IeMHI/IKa IH/I(i)pOBbIX METOJ0B MOHY}I}IIH/H/I, II03TO-
My HpI/I paspa60TKe cynepreTeponMHHoro HpI/IeMHI/IKa III/[(i)pOBbIX BUOOB MOI[Y}'IHLU/II/I
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PucyHok 4 Npumep pacnpeneneHns ypoBHEN curHana B CTPYKTYPHOW Cxeme cynepreTe-
POOMHHOIO MpUEeMHMKa

CTIefyeT YUUTBIBATh OCOOEHHOCTH ITepeHOCa MO/IE3HOTO CUTHA/IA HA IPOMEXYTOIHYIO
vacToty. [Tonesnas nundopmanya nqudppoBOro CUrHaza OObIYHO COIEP>KUTCA B OTHO-
CUTETIBHOM V3MeHeHMM (a3l HeCylero KonebaHus, HO OHO IIPUBOJUT K COOTBET-
CTBYIOIIEMY IIPMpPAIeHNI0 YaCTOTBL:

_ 2@
CE{_az

ITpu 5TOM MOIOXXUTENbHOE TpupaleHre (Gaspl OYAET yBeIN4NBATh YACTOTY MIPU-
HIIMAaeMOTO CUTHAJIA, a OTPULATENIbHOE — yMeHbIaTh. [Tpyu mpeobpasoBaHmy 9acTOTEI
B CyIepreTepofVHHOM IIPUEMHIMKE ITPUPALEHNe YaCTOThI MOXKET, KaK He MI3SMEHATD-
cs — IpM NpeoOpasoBaHMM Joy=.J:— J; ,TAK M CTAHOBUTHCA NPOTUBOIIOIOKHBIM —
npy npeobpasoBamu ., = f, — f. . 910T apdexT mmmocrpupyercs pucynkom 3. Ha
HeM CTPEIOUKOI IIOKa3aHO, YTO BEPXHAA 1 HIDKHSA HOKOBbIE YaCTOTHI IIPMHIMAEMO-
ro CHUTHa/la IpK NepeHoce Ha IMPOMEXYTOYHYIO YacTOTy MeHAITCA MecTamu. Ilpm
9TOM 3HaK IIpMpalieHns (Gpasbl CTAHOBUTCS IIPOTUBOIIOIOKHBIM U IlepefjaBaeMoe CO-
ob1eHMe McKaxaeTcs. BoccTaHOB/IeHNe HepeJaHHOTO COOOIIeHNA Ha BBIXO/Ie TAKOTO
pagMonpreMHIKa CTAHOBUTCA HEBO3MOXKHBIM.

PaccMoTpeHHOe sABJIEHME MOXKET OBITb YYTEHO Ha BBIXOJe CYIepreTepOfMHHOrO
IpMEMHMKA B KBaJpaTypHOM JleTeKTope. Ecimy momMeHATh MecTaMy KBafpaTypHbIe
cursanbl I n Q, To BpallleHMe BeKTOPa YaCTOThI Ha BBIXOZE KBa/[paTypHOro IeTEKTOpa
MeHsIeTCsI Ha IIPSIMO TIPOTHBOIONOKHOE. Tereps mepeganHoe coobiieHme OyaeT mpu-
HATO IPAaBUJIbHO.

JIntepaTypa
1. Tomosmu O.B. Pagmonpuemusie ycrpoiicTsa.- M.:Topsuas muansa- Tenekom, 2002.- 384.
2. Hukurun H. I1. TIpoexTupoBaHye paguoNpUEeMHBIX YCTPOJICTB Ha 6a3e aHA/IOTOBBIX O710-
KOB: y4e6HO-MeTomdecKoe mocobue / H. I1. Hukurun, B.B. Kuiiko. Exarepun6ypr: TOY
BIIO YITY-VIIN, 2004.- 113 c.
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3HAYEHVE UHHOBAITVIOHHBIX TEXHOJIOTUI
B OPTAHM3AIVIN ITPOLIECCA OBPA3OBAHMA
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Annomauyus: B 0annoti cmamve packpuima mema o posnu UHmMepaKmusHbix Mermo-
006 nepedosvixX U UHPOPMAUUOHHDIX MEXHONIOUTI 6 YYHUeHUU U 0PeAHUIAUUY NPO-

yecca 00y4eHUs.

KmroueBbie cmoBa: MHHOBaN M, I/[HTepaKTI/IBHbe/l METO[, TPAaANIIVIOHHbIE 3aHATHUE,

VHHOBATOP, TEXHOJIOIMYECKaA KapTa.

Annotation: This article discusses the role of interactive methods in organizing the
learning process and promotes improved teaching and information technology.
Key words: innovation, interactive method, traditional occupation, innovator,

technological map.

B HbIHemIHee clOXHOe BpeMs, KOI7a
PE€3KO NIPOABJIAIOTCA IPOLECCHl KOHKY-
peHLuM B MMpPOBOM Maciutabe, Haurei
Ba)KHeIIIeN 3ajjauelil CTAHOBUTCS MOJEp-
HU3aUMs CTPaHBl U eé OOHOB/IEHME Ha
OCHOBE JJOCTVDKEHMII HAayKM ¥ BBICOKMX
TeXHOJIOInil. VIMeHHO IpuHMMas BO BHU-
MaHMe JaHHOe TpeboBaHIe, Mbl 0OBSABI-
i 2019 rox «IomomM aKTMBHOTO MHBECTU -
UMM M COLMAJIbHOIO pasBuUTUA». B pmaH-
HOM aCIleKTe B Hallell CTpaHe BeNETCs
AKTMBHAs MHBECTULIMOHHAS [lesTeNlb-
HOCTb, yie/geTCA 0c060e BHIMAaHMeE pas-
BUTUIO IpeJIpUHNMATEIbCTBA U YaCT-
HOMl COOCTBEHHOCTM, IIPMMEHEHMIO BO
Bcex cdepax ¥ OTpacisX MHHOBALIMI,
OOCTVDKEHMII HayKM, HOBBIX TBOPYECKUX
nofxooB. B HacTosiee Bpems pedop-
MMPOBaHNE VM COBEPIIEHCTBOBAHME CU-
CTeMBbI HelpPephIBHOTO 0Opa3oBaHMs Ha-
1Ieil CTPAHbI, UAYLIEN 10 IyTH He3aBU-

CUMOI'O pa3BUTHKSA, IIepexof Ha Kaue-
CTBEHHO HOBBIIl ypOBEeHb, BHEJIpeHIeE
[IepefOBbIX IefarorndecKux u nHpopma-
L[MIOHHBIX T€XHOJIOTMiI CTAHOBUTCA TOCY-
JApCTBEHHOM NOMUTUKON. B ocymecr-
BjieHuM HalmoHanbHON IMporpaMMbl IO
IIOATOTOBKE KaZpOB OCHOBHOI 3afadent
OIpeie/IeHO BOCHUTAHME BBICOKOKBAJIN-
UIMPOBAHHBIX CIIELMANTNUCTOB, JAIOLINX
MOJIOfOMY IOKOJIEHMI0 Ty6OKMe 3Ha-
HUS, IIVPOKO MBICTSIIINX, 06/Iafaonix
podeccroHaIBHBIMI KadeCcTBaMItL, 00y-
YAOLIMX CBOOOTHOI YKM3HN YIEHOB IIpa-
BOBOTO JIEMOKpPaTU4eCKOro obiecTsa,
CaMOCTOAITE/IbHOMY Mblliennio. OnuH
13 OCHOBHBIX IPMHIIUIIOB OCYIIeCTBIIe-
HuA HanyoHanbpHOI TporpaMMel 11O MOJ-
TOTOBKe KaJIpOB — BHe[[peHIe IIepeJOBbIX
TeJarOTMYeCKNX TEeXHOJIOTUIT ¥ MHHOBA-
LMt A1 CTPYKTYPHOTO M COJlepKaTesb-
HOro pedOpMMPOBaHMA CUCTEMbI 00pa-
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3oBaHMA. OHAKO HOBbIE TE€XHOTOTUU U
MHHOBALMY CaMM 110 cebe B cucteMy 06-
pa3oBaHMA He BHEAPATCA. ITO, KOHETHO
JKe, CBA3aHO C [eATeIbHOCTbIO YUUTEN U
ero MoTuBaIuen. B HacrosIee BpemMa ¢
Ka)KIbIM JHEM PacTET MHTEPEC K IpUMe-
HEHUIO IHHOBAIVIT ¥ MHPOPMAIVIOHHBIX
TEXHO/IOTMII B y4eOHO-BOCIIUTATEIbHOM
npouecce. OnHa U3 NPUYNH 3TOTO — TO,
YTO eC/IM IO CEeTO BpeMEH! B TPAJUIIVIOH-
HOM 00pa3oBaHNM y4INUTeNb 00ydal yda-
IIerOCs TONIbKO OBJIa/ICHNIO TOTOBBIX 3Ha-
HIIT, TO VHHOBAIVIOHHBIE TEXHOJIOTUN
y4aT ero caMOMY MCKaTh, aHaTM3MPOBATh
U laKe JIe/1aTh BBIBOJIBI.

Kak mopuépxmuBan Ham IlpesupeHT
[ITaBkaT Mupsnées, «CospjaHye NHHOBA-
I[MOHHON Cpefbl B MUPOBO33PEHUN Ha-
pora — Halla BakHeillasa 3ajada. Ecau
He OymeT MHHOBAILVIL, HU B KaKoii cepe
He OyZeT KOHKYPEHLIMM U PasBUTU».
Vcnonp3oBaHne MHHOBAIMOHHBIX TeX-
HOJIOTMIT B y4eOHO-BOCIUTATENBHOM
mpoliecce MHOBbIMAET 9PPEKTUBHOCTD
06pasoBaHMsI, PACUIMPSIET MBILIIEHIE
yUYaIIUXCs, MX CO3HAHME, MIPOBO33pe-
HJle, IpeBpalllaeT yYalerocs u3 cBoOof-
HOTO CIyLIaTeNss B CBOOOJHOTO Y4aCTHI-
ka. Kak m3BecTHO, IpM M3y4eHUM Kax-
Joit y4eOHOI TeMbl HMPUXOANUTCSA BBIOU-
paTb COOTBETCTBYIOLIYIO TEXHOJIOTHIO,
crnoco6 u cpepcrBa. Ha 3anaTusx, opra-
HM30BaHHBIX Ha OCHOBE MHHOBAI[VIOH-
HBIX TEXHOJIOTMII, TaK)Xe BbIOMpaeTcs
omnpefenéHHas TEXHONOTUA ¥ METOHbI.
VI36paHHble TEXHOMOTUSI ¥ METORbI
IDO/DKHBI COOTBETCTBOBATb MOTPeOHO-
CTAM M BO3PACTy yYalMXCsA, TaK Kak I0-
moOHble 3aHATMM OMM3KM ux #yxy. Ha
JaHHBIII MOMEHT, KOTZIa TOBOPUTCS O BHE-

IpeHNM B y4eOHBIl TIPOIeCC HOBBIX Me-
TOfIOB VI MHHOBALUIL, B OCHOBHOM IIOf-
pasyMeBaeTCA MCIIONIb30BaHMe MHTEepaK-
TUBHBIX METOHOB. B coBpeMeHHBIX yciI0-
BUAX CaMbIM IIpMEM/IEMBIM HyTEM
HoBbIIeHNA 3P PeKTUBHOCTU 0Opa3oBa-
HUA ABJAETCA OpPraHU3alMs MHTepak-
TUBHBIX METOJIOB.

WTak, 4To e TaKoe MHTePaKTVUBHBII
Meton? Kakme ero BUJbI CYILECTBYIOT?
Kak oHu BHeEOpSIOTCA B mporecc 06paso-
BaHIA?! B 4éM X oT/IM4YMe OT IPeXHUX
Mmetonos? IIpexpe, yeM OTBETUTDb Ha 3TH
BOIIPOCHI, MbI JIO/DKHBI MIMETh IIOHATHE O
TPaJMIMOHHBIX MeTofax 3aHATuMM. V6o
MEXTY 3aHATUAMY, IPOBOAUMbBIMYU MHTE-
PAKTUBHBIMU METONAMM, U 3aHATUAMIL,
IIPOBOAVIMBIMI METOJAMY TPAINIVIOHHBI-
MU, VIMeeTCA OTPOMHOe pasymrdne. Tpamm-
L[VIOHHDIV 3aHATUI CUNTAETCS eANHCTBEH-
HOJI POpPMOJT 3aHATHY, Ha KOTOPOM HAéT-
s OIMHAKOBBII MaTepual, B OAVHAKOBO
¢dhopMe, UBIATAIOTCS TIePBUYHbIC TaHHbIE,
IIPOLIECC UX 3aKPeIUICHV OCYLIeCTB/LAeT-
s TIOCPeACTBOM JJOMAIITHETO 3afjaHnA. Ha
TPAIULIMIOHHOM 3aHATUAX IIpoliecc o0y-
YeHMsI He AB/ATCA BO30OHOB/IAEMBIM,
M0STOMY 3aITOMUHAEMOCTD YJaImxcs 60-
7lee TTaccyBHA. YeM ke OT Hero OT/ImMdaeT-
Csl UHTePaKTUBHBIN MeTof? VIHTepaKTuB-
bl (orT aHrmitckoro interad - inter
«MeX[y», ad «IelicTBMe») METO — O3Ha-
JaeT «B3aMMOJENCTBOBATb». VIHTepak-
TYBHBIE I AKTYBHbIE METOJIbI IMEIOT MHO-
ro obmero. Oba B1ia METONOB peannsy-
I0TCs1 B Ipoliecce Oecenpl. B oTnmune or
aKTUBHBIX METOJIOB, I/ie B3aMOZENCTBIE
IIPOMICXOANT IO CUCTEME KPYXXKOBOJ —
Y4YEHNK, YIeHUK — KPY>KKOBOJI», IHTEPAK-
TYBHBIE METOJbI OPMEHTUPOBAHbI Ha 60-
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Jlee IIMPOKOE B3aMMOJEIICTBME 00ydaro-
IIMXCA He TOMBKO C KPY>KKOBOJOM, HO U
IPYT C IPYTOM U Ha TOMMHMPOBAHNUE aK-
TUBHOCTM YYAIIMXCs B Ipolecce obyde-
HYA (Y9CHUK — YYCHUK, YICHUK — TPyIIIIa
Y4E€HUKOB, TPyIIla y4Y€HUKOB — Tpymma
Y4YEHNKOB) Ha OCHOBe MH(OPMaLMOHHO-
KOMMYHMKAI[MOHHBIX TexHomorui. OT-
CIofla BUZIHO, YTO 3aHATUM, IIPOBOJVIMbIE
Ha OCHOBE TPafiNLIIOHHBIX METOJOB, BO3-
I7IaB/IA€T, AaHAIM3UPYET U Jie/IaeT BhIBOJIbI
cam Kpy>kkoBopi. Ha ypokax >xe ¢ mHTe-
PaKTMBHBIMM METOfIaMU KPY>XKOBOJ, U
Y4€HUKM YIaCTBYIOT BO B3aIMOJe/ICTBUN
U MPOLIeCC COBEPIIAETCA B COTPyLHMYE-
cTBe. Ha cerogHAIHNI [geHb MMeeTCs
MHOXXECTBO BU/[OB MHTEPAKTUBHBLIX Me-
TOJIOB:

o metop «Keiic — cragm»,

o MeTOf «3x4»,

e CETEeBOI METO[I,

o MeTOf, «MO3roBoi ITypM»,

o MeTOf paboThl B MaJIbIX TPYIIIaX, U

npyrue.

Bce aTm MeTOmBI MPU3BIBAIOT yYalle-
rocs K aKTUBHOCTHU, CBOOOJHOMY MBbIII-
JIEHUIO, CAMOCTOSITEeNbHOIT paboTe. 3ama-
Yya MHTEPAKTUBHBIX METOJIOB — IIPUBJIEYDb
y4yalMxcAd K aKTUBHOCTM U HayIUTb UX
CaMOCTOATE/IbHOMY, TBOPYECKOMY, JIOTU-
YeCKOMY MbIIUIeHMI0. Kpy>KKoBoz BHelI-
KOJIHBIX YIPeX/I€HUAX JJOTDKHBI MacTep-
CKI MCIONb30BaTh BbIIIeyKa3aHHbIE Me-
TOAbL. IDTO OmIpefiendAeT UX HOBATOPCKMeE
KayecTBa. [nsg 3TOro, mpexje BCero,
KPY’>KKOBOJ], CaM [O/DKeH ObITb TOTOB K
VHHOBALIMIOHHOI HeATelIbHOCT. [1omo6-
Has IO[IOTOBKA OIPENEAeTCS TaKUMU
Ka4eCTBaMI KPY>KKOBOJ, BHEIIKOJIBbHbIX
YYPEXKJEHNAX, KaK:

o MOHVMMaHUe HeO0OXONUMOCTY MHHO-
BAI[MOHHOIA [IeATeIbHOCTH;

¢ TOTOBHOCTb TPe6OBATh TBOPUECKYIO
IeATEeNbHOCTD;

o NPUCIIOCOO/IEHNIE TUYHBIX LIeIel K
VMHHOBAI[MIOHHO JIeAITeIbHOCTH;

* 3HaHMe TeXHOJIOTHIT OCYIeCTBIeHNs
VMHHOBALMIOHHOM eSATeIbHOCTI.

Kakumn 6bl BbllIeyKa3aHHBIMU UHTeE-
PaKTMBHBIMU METOJAMM HM IIO/Ib30BaNICs
Y4UTeNb, IPEX/e BCETO OH JO/DKEH CO3-
flaTb TEXHONIOTMYECKYI0 KapTy 3aHATUM.
TexHonmornyeckas KapTa — 9TO IIPOIECC
IpeiBaPUTENbHOTO HNPOEKTUPOBAHNA
mpoljecca 00y4eHus, B KOTOPOM KPY>KKO-
BOJl YYMTBIBaeT MECTO U YCIIOBUs ydeO-
HOTO IIpeAMeTa, BO3MOXKHOCTH ¥ TOTped-
HOCTM YYalllerocss M OPraHu3aluio fies-
TEIbHOCTU B COTPYIHMYECTBE.

OpHako Ha CerOfHALIHUI [eHb, B
mporecce 6ecef ¢ KPy>KKOBOJIAMY BHEIII-
KOJIbHBIX YYPEXJEeHUsAX Ha Bompoc «B
OCHOBHOM KaKMMM MHTEPAKTUBHBIMU
MeTofaMI BBl IIONIb3yeTech?! — OHM Ha-
3bIBAIOT TOJIBKO MeTOmbl «Mo3roBon
mrypM» 1 «Pabora B MajbIX Ipynmax».
Ho BMEOB MHTEpaKTUBHBIX METOMIOB TaK
MHOIO, YTO, €CIM YYUTENd yMeNO MMM
BOCIIONIb3YIOTCAA, YPOK IPOMIET U MHTe-
PecHO, ¥ IPOAyKTUBHO.

B 3akr0ueHne MOXKHO CKa3aTb, YTO Ha
3aHATHAX C VICIO/Ib30BaHNEM MHHOBAIIN-
OHHBIX TEXHOJIOTUII ydYall[uecsi MOTYT
IPOJEMOHCTPHMPOBATh CBOM CIOCOOHO-
CTM ¥ BO3MOYXHOCTY, IIONTy4aT HaBBIKU
paboTel B 06lecTBe, HAYYaTCs yBAXKATh
qy>Koe MHEHIe.

VIHTepaKTHBHbIE METOAbI IPUBOAAT K
OPY>KECKOIl Cpefie MEXJIY JeTbMU, B3au-
MOIOMOIIY, COTPYAHNYECTBY, Y HUX YKpe-
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IVIAETCS YBEPEHHOCTb B CBOM CWJIBL U CHicox ucnonb3oBaHHOM
BO3MOXXHOCTH. 3aHsTHeE, IIPOBOAMMbIE Ha TITEpaTypbl

OCHOBE MHTEPAKTUBHBIX METOMOB, MoBbI- 1. 3axon Pecrrybmuxu Ysbexucran «O6 06-
maoT 9 PeKTUBHOCTH 06YIEHUS, CITy>KaT pasoBanum». [lpunar 29 asrycra 1997 r.

2. «JapMOHMYHOE IIOKO/IEHME — OCHOBHOI
rapaHTUM KayecTBa ypoka. Mbl mpu3biBa-
¢dynpamenT pasButus Ysbekucrana. T.

€M KPY>KKOBOJIbI BHELIKO/IBHYIO YIPEXK/ie- Tliapk, 1997,
HUIO BeCTM 9(QQeKTUBHYI0 y4eOHO-BOC- 3. P, Vmmyxamenos, A. A6pykopmpos, A.
IUTaTeNbHYI0 paboTy, UCIONb3Ys HA CBO- [Mapnaes. «/IHHOBAIMOHHbIE TEXHONOTUN
X 3aHATUAX UHTEPAKTUBHBIE METOJIBL. B 06pasosanmi. - T., 2008r.
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KOMIIBIOTEPHBIE TEXHOJTOTYN 11 X IIPUMEHEHWE HA
SAHATNAX PYCCKOTO A3bIKA

I0nmpamesa CeBapa ®aiisymna Kusu

CTyfleHTKa 4- Kypca

[y/IMCTAHCKOTO TOCYAPCTBEHHOIO YHIBEPCUTETA

E- mail: yoldosheva.sevara@mail.ru Tel:(93) 320 07 32

AHnnomauus

B cmamve paccmampuesaiomcst 60npocol npumeHeHUsI KOMNbIOMEPHBLX MeXHON02UTE
U HOBbIX Memo008 00yueHUsT HA YPOKAX Pycckoeo sA3viKa.. Jamvl pekomeHOAyuu 1o
Op2aHU3aUUU y4eOHbIX NPOUECCO8 HA YPOKAX PYCCKO20 A3bIKA HA BbICOKOM HAYUHO-
nedazoeuteckom yposre, nposedeHust NPoOIEMHBIX YPOKO8, UCHONb308aAHUE NePed0sbix
neodazozuteckux MexHomoeUti U KOMHbIOMEPHLIX CPeOCme Npu u3yueHuu pycckot
opgozpaduu yueHuKamu HAUUOHATLHLIX WKOIL.

KnroueBble cnoBa: TeXHMYECKNII MPOTrPecc, KOMIBIOTEPDI, YUeOHbII MPOLiece,
VYEeHUKY HAI[MOHAIbHBIX LIKOJ, opdorpadudeckie HaBbIKY, HOBbIE METOBI IIPEMO-
TMaBaHMA.

ANNOTATION

COMPUTER TECHNOLOGIESAND USING THEM IN THE
LESSONS OF RUSSIAN LANGUAGE

Yuldasheva S.F

The article deals with the development of computer technologies and new teaching
methods in the lesson of Russian language. Recommendations are given on the organization
of educational processes in the lessons of Russian language at a high scientific and
pedagogical level, conducting problem lessons, using advanced pedagogical technologies
and multimedia while learning Russian orthography and spelling.

Key words: technical progress, computers, learning process, pupils of national
schools, orthographic skills, new methods of teaching, interactive methods.

CeropHs BO BceX 00/1acTAX HayKM U
TEXHUKUN HpI/IMeHeHI/Ie KOMHbIOTepa CTa-
JI0O HEOTHEMJIEMOI YACTHIO TEXHUIECKOTO
nporpecca. KoMIpoTepsl Jal0T BO3MOX-
HOCTb UCIIO/Ib30BaTh B Y4eOHOM IpoLiec-
ce yXe MMeloluecs oOydaroliie CucTe-
MbI, CO3JjaBaTh HA X OCHOBE HOBbIE COO-
CTBE€HHbIE HpOI‘paMMbI, BHe}IpHTb COBep-
HIeHHDbIE aBTOMaTI/ISI/IpOBaHHbIe CUCTEMDbI

o0yueHnst. YdeOHble MaTepyaibl JO/DK-
HBl COOTBETCTBOBATb IIPOTpaMMe, IIO-
MOYb yYaIMMCs NIONMYyYUTh 3HAHMSA, YKa-
3aHHbIe B Iporpamme, (GOPMBI 3aTaHMI
IOJDKHBI CITYXXUTb A7 GOPMUPOBAHNS U
PasBUTNA pedeBbIX HABBIKOB, YMEHNIT Ha
UX OCHOBe. YdueOHbIe MaTepuasbl, TOTO-
BAIIMECA [7A KOMIIBIOTEPOB,/O/KHBI
4ETKO OIpeNe/ATh KOHKPETHYIO yueO-
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HYIO IIe/Tb, KOTOpast COOOIIaeT yueHNKaM
4TOOBI IpK pabOTE C HUMU Y HUX BOSHUK
MHTepeC K 3HAHWAM U KOHIIEHTPUPOBa-
JI0Ch BHUMAaHIeE.

Ha cerogHsamumii qeHb 3amada co3pa-
HYA 3G (eKTUBHBIX 00y4alolMX M KOH-
TPOIMPYIOLIUX IIPOTPAMM sIBJISIETCS Ha-
6ornee poOIEMHOI, TaK KakK A eé pe-
HmIeHNs TpebyeTcss 0ObefUHeHNe YCUINIT
CIIEL[A/INCTOB IO Pas/IMYHbIM OTPACIIAM
3HAHMIL: yYUTENIEN, IPOrPAMMICTOB, Me-
TOMVICTOB, AM3ariHepoB 1 T.I. Kommbio-
Tep LielIecO0OpasHo VCIONb30BaTh B Ka-
4yecTBe cpefcTBa 3 ¢eKTUBHOrO 0byde-
HMA 1 GOPMMPOBAHUSA HABBIKOB VH-
TEHCVBHOTO MbILIICHNS YYAIIUXCA.

B maHHOe BpeMs BceX BOJHYeT IpO-
61eMa nosbleHnA rpaMmoTHOCTH. Opdo-
rpa¢udaeckast [paMOTHOCTB-3TO BaXKHeIl-
IIee KadeCTBO IIMCHMEHHON pedm yda-
IUXCS; e€ PasBUTHIO HA YPOKAX PYCCKOTO
A3bIKa HEOOXOMMO Y/ENIATb MaKCUMyM
BHMMAaHUSL.

ITpumeHeHMe KOMIIBIOTEpA Iy 06yde-
Hym opdorpaduu B pycCKOM A3bIKe ABJLA-
eTCA aKTyaJIbHOI IIpo61eMoit. Boopyxutb
YYaIUXCsl TPOYHBIMU Opdorpaduaecki-
MM HaBbIKAMM- OJIHO U3 BaXKHEIIINX ITPO-
TPaMMHBIX TpeGOBaHUI1, BBIIIOJIHEHNE KO-
TOPOro IIpU OOYYEHUN PYCCKOMY SI3BIKY
Tpebyer OT yumTens OompunX ycwmmit. B
IIKOJ/Ie VI3YYAIOTCS BCE Pa3Ne/Ibl PYCCKOM
opdorpadum: u mpaBmia 00603HAYEHUS
OyKBaMU 3ByKOBOIO COCTaBa U VX 4acTeli,
U TpaBUIa CTUWIBHO- JieUCHO-pasfenb-
HbIX HAIVICaHMI1, U IIpaBUIa yHoTpebre-
HIS IPOIMCHBIX U CTPOYHBIX GYKB, U IIpa-
BIJIA IIEPEHOCA CJIOB.

B Hacrosiijee BpeMsi He BBI3BIBAET CO-
MHeHus1 ToT (dakt, 4to opdorpaduye-

CKJe HaBBIKU SBJIIOTCS 60Jiee IPOYHBI-
MIL B TOM CIIy4ae, eC/ivi OHM (pOPMUPYIOT-
Cs1 Ha OCHOBE PasBUTHs PeYN yJallyxcs,
B €[MHOM pedeBOM HoTOKe. OTCroa ofHa
U3 BXHBIX 3alad OOYYEHUST PYCCKOI
opdorpaduu B yCIOBIUAX HallMOHAIBHOMN
IIIKOJTBI
00'béMa U COTEPIKAHIISI TTOIEXKALLETO YC-
BoeHMI0 opdorpaduueckoro Marepuana,
OlIpefie/IeHIie eT0 PO U MeCTa B y4eb-

3aK/JII0YAa€TCA B OIpeneIeHnNn

HOM Iporecce, GOPM U BUJOB CBA3K C
APYIUMM aCHeKTaMM sI3bIKa, a TAKXe C
PaboToll IO Pa3BUTUIO PYCCKOI YCTHOI 1
IMCbMEHHOM pedy ydYaluxcsa Haluo-
Ha/IbHBIX WIKOJ. IloaToMy yuurens pyc-
CKOTO s3bIKa JJODKHBI TIPeX/Jie BCero, Ha-
YIUT YYAIIMXCsl IIPABUIBHOMY TOBOpe-
Hy10. YTOOBI yUalecs: ObUIN IPAMOTHBI-
MI, OHM [O/DKHBI CHadaja YCBOUTD I
3allOMHUTD Bce op¢orpadudeckne Ipa-
BIJIA, IPY U3YYEHUN KOTOPOTO ydallue-
ca - y30eKu WCIBITHIBAIOT OOJIbIIIIE
tpysHoctu. Ecnu yyamecs xopouo yc-
BOUTDH 3TU IIPABWIA, TO OHU OymyT mpa-
BIJIBHO IIPOMSHOCHUTD CI0Ba. [Iyist perte-
HUsL 3TON Mpob/IeMbl HEOOXOMMO BHe-
APUTH B IIPOILECC 00yYeHNUsT KOMIIbIOTe-
pbl, KOTOpble KOPEHHBIM 00pasoMm
U3MEHAT XapaKTep Iefjarorndeckoi jes-
tenpHOCT. ObyUYeHIe ¢ TOMOIIBI0 KOM-
IIBIOTEPOB MOXKET IIPEBBICUTD 3P PEKTIB-
HOCTb 06ydenust. KoHeuHo, 3/1ech 04eHb
BO)XXHO IPEAYCMOTPETb WHAVMBULYA/Ib-
HBIT TOAXOR, K 06yueHmIo yyanxcs. He-
06X0I1MO UMETD CBefieHNsI 06 MICXOHOM
yPOBHE 3HaHNUII, yMEHMIT M HABBIKOB y4a-
IIUXCSI.

Y4nTeno-clIoBeCHNKY Heo6X0A1MMO
pa3paboTaTb METOAVKY M3YUeHNA HOBOII
TEMBbI, OIIPENENINTb MECTO ¥ PO/b KOM-
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IbBIOTEPOB B y4eOHO-BOCIIUTATENBHOM
npouecce. KOMITbIOTEPHI MOXKHO MUCIIONb-
30BaTh Ha PasHbIX 9TAllaX YPOKA: B Opra-
HU3ALJIOHHOM MOMEHTEe IIpM IpPOBEPKe
OOMAIIIHETO 3aJaHNA, HpI/I O6'bHCHeHI/H/I n
SaerHTIEHI/H/I HOBOI TEMDI, HpI/I CaMOCTO-
ATenbHON pabore. Ilpum stoM yumrenn
IOJ/DKEH TIATENbHO 0TOOpATh MaTepuas
WISl CAMOCTOSTE/IBHOI PabOTHI yJaIX-
cs1, TMPUAYMATh CIIOCOObI OpraHM3aLNN
9TOil pabOThI, CO3AATh HAYYHO-METOHU-
YecKMil ammapar cocrtaBneHus addek-
TUBHBIX OOy4alommx nporpamm. Heo6-
XOIIMO YCMIIUTh paboTy MO CaMoCTOsI-
TEJIbHOMY IIpUMEeHEeHNIo npaBul. Hanpu-
IOpU  CaMOCTOSTENbHON paboTe
yqal_umxca C KOMHbIOTepOM, rge aBTOMaA-

Mep:

TU3UPOBAHO KOHTPONMPYIOTCA YMEHNA 1
HaBBIKV YYallMXCs, ONpeNesIieTCs ypo-
BeHb UX 3HaHMUIL. ITO OCBOOOXKZAET IIpe-
HOfjaBaTe/Isl OT BBIIIOMTHEHNA OTPOMHON
PaboThl eXeJHEBHOIO KOHTPOJI, YCTpa-
HseT CYOBEKTUBHOCTb B OLiCHKE B 3Ha-
HII yYalUXcs, JAET IPOCTOP /A MOAB-
JIeHNsI TBOPYECKMX CIIOCOOHOCTEN yda-
muxcs. VIMeeTcss BO3MOXKHOCTDb IIOTY-
YUTb JOIOJHUTEIBHYI0 MH(OPMALIO
yepes MHTEPHET. 3ajjadya Y4UTeIA-CIIo-
BECHMKa PV 9TOM CBOUTCS K OIIpefierne-
HUI0 Hambojee I[e7IecO0Opa3HOI YacTu
3HAHUIT, IIpeHa3HaYeHHBbIE [/I1 CAMOCTO-
ATETIBHO PabOThI, U IOJJIeXAIINX KOH-
TPOJII0O YMEHUII M HaBBIKOB. Uepes KOM-
IBIOTEP YICHUK MOXKET MOMYIUTD JOIION-
HUTENbHYI0 MH(OPMALINIO K ITOTyIeHHOM
Ha ypOKe HOBbIM 3HAHMAM.

ITpn 06bsiCHEHUU HOBOI TEMBI OCY-
I[eCTB/IACTCA 3HAKOMCTBO C (popmymm-
poBkoit opdorpaduyueckoro mpasuia,
CXeMOJl €ro INpYMEeHEHMs, IPOBOAUTCA

HepBMYHbIe 3aKpervieHys npasuna. Co-
CTaB/IsAs CLCHApUIT 3aHATUSA, YUUTENb
[O/DKEH YCTAaHOBUTb CeMaHTUYeCKue,
¢doHeTnUeCKMe, IpaMMaTHYECKUe IIpU-
3HaKU OopQorpaMMmbl, yKasaTb B GopMy-
npoBKe opdorpapudeckye IpaBuIa.
Ka)k[plil IIKO/IBHIK OTBEYasi Ha BOIPO-
Cbl, MOKET CPAaBHUTb COOCTBEHHbIE OT-
BeTbI C OTBETaMU KoMIbioTepa. Kommbio-
Tep MOMOTaeT OCYIIECTB/IATb KOHTPOJIb
HaJ JesTeIbHOCTBIO YYAIUXCS, TaK KaK
¢duxcupyer cBeieHs 06 OUIMOOIHBIX OT-
BeTax yYaIVXCs IIPU COCTAB/IEHUN Clie-
HapusA HY>KHO CTPEMUTBCS pealnu3oBaTh
BCe B3aMMOCBA3aHHbIe (PYHKIMHU 00OyUe-
Hyst. [Tpexxsie 4eM Kak MepeiiTy K BbIIOI-
HEHMIO YIIPQKHEHNSI IIKOIbHUKY 3HAKO-
MATCS C HOBOJ TeMOJ Ha KOMIIBIOTEPE,
YUTAIOT U 3a[IOMMHAIOT IIPABIIIO. 3aTeM
KOMIIBIOTEP IIPUIVIAIIAET VX BBIIIOTHUTD
HECKOJIPKO YIIPOKHEHMII II0 JJaHHOI
TeMe, YIPaXHEHUs HO/DKHBI BBISBIBATh
TBOPYECKYI0 AaKTMBHOCTb YYall[UXCs,
obecrreunBaroiyo 3¢pdexTnBHOCTD He-
IIPOM3BO/ILHOTO 3aIIOMIHAHIL.

CriefiyeT OTMETHUTB, 9YTO, IIOCIYILIAB
HeCATUMUHYTHOE COOOIIeHMe, YelOBeK
3allOMMHAET U3 CKa3aHHOTO JIMIIb MO/IO-
BuHY. Uepes HECKOIbKO 4acoB OH 3a0bl-
BaeT elllé MO/IOBMHY TOTO, YTO 3aIIOMHIJL
Jliist ob/IerdeHus 3aIOMUHAHYS TIOJIE3HO
codeTarb BU3yaJIbHBIE I BepbOabHbIE 00-
pasbl C ONTMMAJIBHBIMU HO 00BEMY 3a-
nucamu. YeM ypadHee ymacTcs CrpyIm-
poBatb nHpopmario — «opdorpadus» —
I BBOJJA B TIaMsATb, TeM Jlerde OyfieT ero
BOCIIPOU3BECTH, KOIZIa 9TO IIOTPeOyeTCsL.
JI/1s1 MCIIOIb30BAHYSI KOMIIBIOTEPA B Ka-
yecTBe MHGPOpPMATOpa, TpPeHAXEpa I
CIIpaBOYHUKa 110 Opdorpadum cocTapIs-
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eTcA CLeHapuil IPOorpaMMBbl 10 MOZIEIAM
U IpylnaM TPYAHBIX JUIA YYaIIMXCA-Y3-
6exoB opdorpamm.

Mper mpepraraeMm (parMeHT y4e6HOI
nmporpammbl V Kmacca Ha Temy: « I[IpaBo-
IIMCaHNe C/IOB C Pas3fie/IUTeIbHBIM TBEp-
1M by MATKMM 3HaKoM b» re ydamme-
Cs1 Yallle BCero ZOIYCKAT OLIMOKIL.

—CeropHs y Hac YpOK PyCCKOTO A3bI-
Ka. Mpr OymeM paccMaTpuBaTh TeMy: «
IIpaBonmcanme CloOB ¢ pas3fenuTeNTbHbIM
TBEpHBIM b 11 MATKMM 3HaKOM b ». Crrep-
Ba ITO3HAKOMMMCSA C TIPaBVJIOM:

Paspenurenvupiit 'b mmmerca mepep,
6yksamu E, B, 10,98 CTIEAYIOIIUX CTyJasx:

1) mocsie IPUCTaBOK, OKaHYMBAOLIVX-
Cs1 Ha COITIaCHble, HANpuUMep: 00bexaTs,
TOIBEM, TIPEIbIOOIIENHBIN, 00BEM.

2) B C/IOXKHBIX CTIOBax ITOCTE YMCIIN-
TE/IbHBIX JBYX-, TPEX-, YETBIPEX: IBYX'bA-
3BIYHDII, TPEXBAPYCHDII;

3) B C/I0Bax MHOSI3BIYHOTO IIPOMCXOXK-
IEHUST: UHBEKUUS, CYOBeKm, advlomanm.

PasgenurenbHbiii b mumercs:

1) nepen 6yksamu E, E, 10, 5 u Buy-
TPU CJIOB, HO He IOC/Ie MPUCTABOK: aTe-
JIbe, OCEHbIO, CEMbH ;

2) B HEKOTOPBIX MHOS3BIYHBIX CJIOBAX
neper O: 6atanboH, Oy/IbOH, TaBUIbOH.

A Ternepb IOTPEHUPYEMCs N3y4eHHOE
IIPAaBMU/IO HA YIPAKHEHUAX.

VYnpaxnenne Nel.IIpounraiite cnosa,
oTpaboTaiiTe MX IMPOU3HOLIEHME U 3a-
IIOMHUTE IIPaBOICaHMeE.

Ilogpes3n, o060BEM, OOBESUHNUTD,
IBYXbSPYCHBI, BapeHbe, Becelbe, Ipe-
Mbepa, MHTEPBbIO, COIOBbM, TABM/IbOH.

VYopaxxnennme Ne 2,
CKOOKI,06pasyiiTe OT CYIeCTBUTETbHBIX

PackpriBas

TIPUTAXKATE/NbHbIE IIpUJIaraTeIbHbIE CO-

I7acys MX B poOje, UNMCIe M Mafexe C
OITpefie/IéHHBIM CYIIeCTBUTETbHBIM.

Benka (xBoct, my6bxa, ymm): peroa
(rmas, rmasa, HaTypa).

OTBET: OGenuuuit XBOCT, Oenuubs
mry6xa, Oe/dby yIu: pblOWit I71as, pbl-
Oby 71233, pbIObs HaTypa.

—~Mornoger.

-Her, ne criemn ¢ otBeTOM.

ITocre BBINOMHEHMS YIpPaXKHEHMUs
KOMIIBIOTEp OL[eHMBAeT IPaBMIbHOCTD
BBIBOfIa 00y4aeMOro, BbIZAET IPOLEHT-
Hble COOTHOIIEHVSI OMIMOOYHBIX ¥ IIpa-
BIUILHBIX OTBETOB: KOTMYECTBO M Kaye-
CTBO OLIMOOK, BpeMs, 3aTpaueHHOe Ha
BBIITOJTHEHNE YIPKHEHNUs, KOTMYECTBO
nonbiToK. O0yuaeMplil MOXeT oTpabda-
TBHIBATbH CBOY AEIICTBYS 10 T€X IIOP, TOKA
He Hay4UThCSl IIPABUIBHOMY IMIPAaBOIN-
CAaHMUIO ¥ IPOM3HOIIEHMIO CTIOB C pasfe-
nurenbHbIMKM b u b. Takas pabora cBu-
[eTENbCTBYET O TOM, YTO 3aHATIA C KOM-
mpioTepamu BecbMa 3¢ dextuBHbl. Ecin
ydalinecs: MMeIOT >KelaHMe U BpeMsi IpK
BO3MOXXHOCTY IIOJIb30BAaTbCS KOMIIBIO-
TEPOM B MHAMBIULYA/TBHOM PEXNMe, TO
OH MOXeT Job6uThcs npakTudecku 100%
-HOTO YCBOEHMs 3allpOrpaMMUpPOBaH-
HbIX opdorpamm. [TorydeHHbIe MMU Ha-
BBIKY JO/DKHBI OBITH OTPAabOTAaHbI U 3a-
KpeIUIeHbl HaJl peYeBbIMU YIPKHEHN-
mu. KoMmmpioTep MOSBOIMUT YIyYIINTDH
yCBOEHUe y4eOHOro MaTepyaa, pasBUTh
U 3aKPENNTD 3HAHV, YMEHV U HaBBIKI
B IIpollecce M3YYEHUs TeM PYCCKOTO
A3BIKA, PA3BUTh MHTEPEC YYAIUXCA K
U3y4eHMIO PycCKoro ssbika. Ha cospe-
MEHHOM 3TaIle PasBUTHA HallMOHAIbHOI
IIKO/IbI BHMMAHNUE YYNTeENel-PyCUCTOB
IO/DKHO OBITH HAIpaBlIeHO Ha (opMu-
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poBaHue CBOOGOJHOTO BIAlEeHUA pPYyC-
CKMM SI3BIKOM U PeYbl0 BO BCEX CHUTYa-
nusax u cepax obueHns. B mporecce
00y4eHMsT PYCCKOTO SI3bIKA YYaIIMXCS
HallYIOHQ/IbHBIX ILIKOJ MHO/DKHBI OBJIa-
IeTh BCeMM BUJAMU PYCCKoil peun ( B
YCTHOII ¥ MMCbMEHHOII eé popMe), yMeTh
HOJIb30BATHCAUMM B Pa3IMIHBIX cepax
obujeHnst: y4eOHOIT, 001eCTBEHHO-II0-
AUTUYECKUX U IYOIMLIMCTUIECKOIL,
npodeccroHaNIbHO-EI0BO, COLMAIb-
HO-KY/IbTYPHOIL ¥ OBITOBOIL.

IIpaBunbHasA opMeHTaLMUsA TOBOPA-
IMX B 9KCTPaTMHIBUCTUYECKUX YCIOBU-
AX OOLeHUs B 3HAYUTEIbHON CTEreHu
CIIOCOOCTBYIOT HaBbIKAM CBOOOZHOTrO
MIPYMEHEHNSI PYCCKOrO A3bIKA B IENIAX
KOMMYHUKAI[UN.
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1. ®ap6epman B.JI [TporpeccuBHble mefaro-

rmyeckme rexHonornu. 1.,1999
2. Pamxabosa JI.P. Vicnonb3oBaHue KOM-

IIbIOTEpPA B IIPENOJAaBaHUY PYCCKOTO A3bI-
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Abstract: in this work, the dependence of the action of a thermostable cytoplasmic
factor on the transport of anions in the mitochondria of the heart of rats on the pH of the

incubation medium was studied.

KnioueBble cmoBa: MUTOXOHAPMA, LUTOIIA3MAaTUYECKUI IJIMKOIENTH ], TPaHC-

IIOPT aHMOHOB.

AKTyanbHOCTb.
MeM6paHe MUTOXOH/[PUIT TeUeHN KPbIC
BbLsABNeHbl pH-3aBucuMbIe KaHajbl
s aHMOHOB, (QYHKLUMOHMPYIOIINe
npu menounsix pH [1-4]. IIpu ¢pusuo-
normdecknx pH TpaHCHOpPT aHMOHOB

Bo BHyTpeHHell

yepe3 MeMOpaHy MUTOXOHAPMUIl Iede-
HIM KPpbIC MHIOYOUPYETCA TEPMOCTa-

OMIbHBIM LUTOIIA3MATUYECKUM IJIN-
Komentugom [5].

Ilenp mMccnemoBaHUA — BBbIACHEHUE
BnusAHMA pH Ha TPaHCIOPT aHMOHOB Ye-
pe3 BHYTPEHHIOI MeMOpaHy MUTOXOH-
Ipuil cepALia KPbIC B IIPUCYTCTBUM TEP-
MOCTaOM/IBHOTO LIMTOIIA3MaTUIECKOIO
dakropa.
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Puc.1 3aBucumocTb AeicTBMSA LMToNnasmaTnyeckoro daktopa Ha HabyxaHne MUTOXOH-

Opwvi cepaua Kpbic oT pH cpeabl nHkybauum

Marepuanbl 1 MeTOAbI MCCIENOBa-
HIA. MUTOXOH/IpMM CepAilia KPBIC BbIfe-
A B cpefie, comepxkameir 0,3 M caxa-
posbl, 1 MM OITA 1 5 MM tpuc-HC1 pH
7,5). TepmocTabunbHy0 Qpakunio UTo-
IJIa3MBbl IOTy4YaIN LeHTPUYrUpOBaHNU-
eM TOMOTeHaTa CepAla Kpbic 1 I mac-
cel/1 My cpempl, comepxameir 0,12 M
KC1 u 10 MM Tpuc- HCI, pH 7,6) upu
30000 g B Teyenne 20 muH. CynepHaTaHT
HarpeBaay B TedeHMe CeMV MMHYT IIpK
97°C ¢ mocnenyoILM LeHTpUdyruposa-
HIeM [eHaTypupOBaHHbIX OenkoB. Ha-
OyXaHue MUTOXOHIPUIT M3MEPSIIN 110 KU~
HeTVKe VI3MEHEHMs ONTIYECKOI IIOCT-
HOCTU VX CYCIICH3WL.

Pesynbratsl. [Ipn yBennuennn pH cpe-
Ibl MHKYOAl[MM MHOBBILIAETCA CKOPOCTD
HaOyXaHWsI JIe9HePrU30BaHHBIX MIUTOXOH-
Opuil cepAna KpbIC B M300CMOTUYECKMX
pacteopax KC1 u K,HPO, B mpucyt-
CTBUM BaIMHOMMIMHA (pucyHOK Nel). B
3TUX YCTOBUAX CKOPOCTh HaOyXaHMA MU-
TOXOHJPMIl TMMUTHUPYETCA TPAHCIOPTOM
aHnoHa. CiefloBaTeNbHO, IPY IIETIOYHBIX
pH cxopoctp Tpancnopra monos Cl™ un
¢docdara gepes meMOpaHy MUTOXOHAPIIIL
cepAlla KpbIC Bo3pacTaeT. IIpennkybans
MUTOXOHIPUII  IUTOIIa3MAaTUYECKUM

(akTOpOM TaroKe NPUBOAUT K yBeJIMde-
HYIO CKOPOCTMU UX HaOyxXaHus (PUCYHOK),
4TO CBUJETENbCTBYET O BIMAHNMU STOTO
DJIVKOIENTH A Ha IIPOHUIIAeMOCTb IOHOB
C1 - n docdara yepes BHYTPEHHIOW MeM-
OpaHy MUTOXOHAPUIL

MUTOXOHApUM NpeNHKYOUpOBaIK
2 mun npu 25° C B IpUCYTCTBUM ITIMKO-
nentupa (a — 0,2 M, 6 — 0,4 mi1) B 0,12 M
KCl, 10 MM tpuc - HC, 1,5 MM D[ITA,
pH 7,6 xoneunsiit 06vem 0,5m1). Haby-
XaHMe MUTOXOH/PUII MHMI[MMPOBAIOCH
nobasyrenneM 3,0 ML Cpefibl MHKybauum,
cogepxxamert: a — 0,08 M KZHPO N 10 MM
tpuc - HCl, 0,6 MKr/M1 poTeHOHa,

10*M JTH®, 1 MM 3[ITA u 0,6 mMkr/
MJI BaJIMHOMUIIMHA; 6 — BMECTO K HPO,
cpena comepxxana 0,12 M KCL 1 - kxoH-
TpPONb, 2 — Cpefia IpenHKybaunuu + Im-
KOIEITH

ITpu mossimenun pH cpenpr nukyba-
LUV CTUMY/IALMA TpaHcnopra noHos Cl-
UHAYLIMPYETCA IIMKOHenTunoM (pucy-
HOK), KOTOPBII TPAaKTIIECKN He BO3Ieil-
CTByeT Ha TpaHcnopT noHos Cl- npu pH
HIpKe 7,0, TOrMa Kak B AMamasoHe pH
6,3-7,1 cTMMynAnMA TpaHCIOpPTa MOHOB
dbocdara gaHHBIM PaKTOPOM COXpaHseT-
cs1, x0T 9¢ddeKT dpaxTopa ycumuBaercs
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npu ysemmdenyu pH cpenpl MHKyO6anum.
CoracHO HOTy4YeHHBIM NaHHBIM, BIIMA-
HI€ TePMOCTAOMIBHOTO LIMTOIIA3MATH-
4eCKOI0 (PaKTOpa Ha TPAHCIIOPT aHIOHOB
B MUTOXOHJPUAX in Vivo MOXKET Perynu-
poBarbcs m3MeHeHueM pH nurosons.
CHkeHne pH Mumomasmbl, Habmofmae-
Moe B MUOKapfie B psjie puamonornde-
CKMX ¥ TIATOJIOTMYECKMX COCTOSHMII [6],
TO/DKHO HMPUBOJUTH K OCTAONEHUIO Aeli-
cTBUsI (paKTOpa Ha MUTOXOH/PUIL
Bnusanne ¢axkTopa Ha TPaHCHOPT
dbocdara coxpaHseTcss mpn TeX 3HAYEHM-
ax pH (6,3-7,0), mpu KOTOpBIX He IpoO-
ABJIACTCA CTUMY/LALMA TPAHCIIOPTA MO-
HoB Cl-, 4TO 1 yKasbIBaeT Ha CYLIECTBO-
BaHME JIBYX PasJMYHBIX TPAHCIOPTHBIX
CHCTEM, 4epe3 KOTOpble UET TPAHCIOPT
noHoB Cl- n docdara B mpucyrcrsun
LyTOIIIa3Marudeckoro gaxropa. Tpanc-
nopt noHoB docdara n Cl-, nHAyLUPO-
BaHHbIT 3TUM (akropom mpu pH 7,6,
MHTUOMPYeTCst Ipu BoOaBIeHNN KapOoK-
cuarpakTiinodnga (1MKr/mi), XOoTs Ho-
ClIefHUIT He WMHIMOMPyeT TpPaHCIOPTa
¢docdara n Cl-, MHAYIMPOBAHHOIO yBe-
nmaenueM pH po 8,7. Bmecre ¢ Tem, npu
nobaBmenuy 18 MM caxaposbl TpaHc-
nopt ¢ocdara n nonos Cl- nuurnbupyer-

ca Ha 80-90 % xax mpu pH 8,7 B orcyT-
CTBUE IMTOIIA3MAaTHYECKOTO (aKTopa,
Tak 1 npu pH 7,6 B €ro npucyTCcTBUN.

BruiBoppl. Takum 06pa3oM, ogHUM 13
MEXaHNM3MOB CTaOVIM3MPYIOIEro Jiel-
CTBU:A CaXxapo3bl HA MUTOXOHJIPUU ABNIA-
erca wmHrubuposanue pH-3aBuCHMBIX
KaHa/IOB Il aHMOHOB BO BHYTPEHHEN
MeMbpaHe MuToxXoHApuit. IIpu nccneno-
BAaHUM TPAHCIIOPTAa AHMOHOB B PEKOH-
CTPYMPOBAaHHBIX MOJIENbHBIX CUCTEMAX,
BK/IIOYAIOIINX IOMUMO MUTOXOHJPUI
KOMIIOHEHTBI IIUTO30/15l, CaXapo3a JIO/DK-
Ha OBITb MCKITIOUEHA M3 Cpefbl BbIere-
HMA IUTOIUIa3MBI ¥ Cpefbl MHKyOaunuu
MUTOXOH/IPUIL.
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B IVICTAHIIMOHHOM OBYYEHUUN
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OHJIAVIH.

Today, technical capabilities allow the
teacher to lecture students in another city
to another country - anywhere in the
world where there is a computer with In-
ternet access: technical means for broad-
casting video and audio conferences have
become available.

The process of information is a natural
and objective process characteristic of the
entire world community. It manifests it-
self in all spheres of human activity, in-
cluding education. In many ways, thanks
to this process, a new synthetic form of

education has become possible - distance
learning, which incorporates the best fea-
tures of traditional forms of education
and integrates well with them. The emer-
gence and active dissemination of dis-
tance learning is an adequate response of
the education system to the processes of
integration in the world, the movement
towards the information society [1, 3].
Pedagogical activity in the system of
distance learning differs from the tradi-
tional one, since it requires the presence
of specific knowledge and skills of both

48



TECHNICS AND TECHNOLOGY. #14

students and the teacher. It includes the
knowledge and ability to apply modern
information technologies in the prepara-
tion of educational material, the ability to
support the students, to contribute their
successful promotion, and others. The
teacher in the distance learning system
becomes:

1) a specialist in the development and
interactive provision of training courses;

2) a specialist who helps students to
find and implement their educational
trajectory in the developed educational
material;

3) a specialist in methods of monitor-
ing the results of training, responsible for
organizing and conducting tests, tests,
examinations.

To date, the most relevant and popular
program for distance learning is Skype. It
conquered the Internet and is actively
used in distance education in schools, col-
leges and universities.

The term «Skype» in English is trans-
lated as «sky for equals.» The program is
designed to communicate with people
remote from each other via the Internet.

The first version of Skype, which sup-
ports more than 10 languages and had a
very simple voice interface, appeared in
2003. At the same time, it is impossible to
intercept and decrypt information from
Skype.

Distance learning via Skype is an
amazing way, which was predicted by
more science fiction writers in the 19th
century — not only to hear, but also to see
their interlocutor. Skype technologies al-
low students and teachers to make voice
calls at any time, regardless of distance,

send files with educational and scientific
information, record video messages, or-
ganize and conduct video conferences,
receive and send messages in chat and
other Skype capabilities [1; 4].

In the conditions of the university stu-
dent environment, the distance e-learning
technology via Skype is difficult to over-
estimate. The learning process becomes
flexible and high-quality; it allows attract-
ing lectures, seminars, consultations, we-
binars to experienced teachers, scientists,
methodologists, leading specialists of en-
terprises and institutions, schools, colleg-
es, to hold video and audio conferences
online. This contributes to the training of
competent, competent and successful
specialists on the labor market, university
graduates [2].

The main competitive advantages of
Skype are free and free access to the plat-
form, as well as ease of use.

The results of the study indicate that
not all students and teachers fully and un-
equivocally approve distance education
using the Skype platform. This is explained,
in our opinion, by the following reasons:

o it is more difficult to perceive infor-
mation in the TV broadcasting
mode: extraneous noises interfere
with a large audience, accurate infor-
mation is especially poorly perceived;

o feedback is difficult: it takes more
time to ask a question and get an
answer;

o students of Skype classes get tired
faster;

o there is not enough “live” communi-
cation between students and the
teacher.
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Thus, despite the huge number of ad-
vantages associated with distance educa-
tion via Skype, there are negative factors
that do not allow to fully use this type of
education as the dominant one. However,
do not abandon its potential. Skype is a
promising tool for teaching students, with
the help of which high learning outcomes
are ensured by increasing the motivation
and cognitive activity of students, making
them personally oriented and mobile.
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B nacrosee BpeMs Meina TEXHOJIO-
TUU C KOKJBIM JHEM UTPAIOT OOJIBLIYIO
POJIb B >KM3HM JIIOfeI: B 06pa3oBaTesib-
HOM ¥ KY/IBTYPHOM IIpOIjecCe, B COLM-
aIbHO 9KOHOMMYECKVX OTHOIIECHUAX, B
mpoliecce MeX/INYHOCTHBIX KOMMYHHU-
KaLuii.

OcHoBHBIE 3afjauy Mefua 0b6pasoBa-
HUIA 3TO IIOATOTOBUTDH HOBOE€ ITOKOJICHUE
JIOfiell K SKU3HU B COBpPEMEHHO-MH(OP-
MalVIOHHBIX YCIOBUAX, K BOCIIPUATUIO
pasmryHOl MHGOPMAINU Y HAYYUTh de-
JI0OBeKa IIOHMMATb ee, OCO3HAaBaTh IIO-
CIIECTBUA €€ BO3JENCTBUA Ha IICUXMUKY,
OBJIafieBaTh CIIocobamn O6OLIeHMs Ha OC-
HOBe HeBepOaIbHBIX (POPM KOMMYHVKA-
IyM € IIOMOIIbI0O TEXHNYIECKUX CPENCTB.

B coBpeMeHHOM Mefyia MUpe UCIOTb-
30BaHIe HOBBIX TEXHOJIOTMII B Mefiua 00-
pasoBaHUM BCerfja ABMANIOCh OFHUM U3
OCHOBHBIX TpeGOBaHUIT K [eATeNbHOCTI
neparora. JTO SIB/SIETCS ORHON M3 Ham-
6oree aKTya/jbHBIX 3a/a4 IO MPUYMHE
TOrO, 9TO CIICIMNAINCTOB OKPY>KaeT MHO-

JK€CTBO TEXHOJIOTMYECKMX HOBUHOK, Ha-
YMHAsT OT HEePCOHANBHBIX KOMITBIOTEPOB,
IVIAHIIETOB U JPYIrUMX MOOMIBHBIX
YCTPOJICTB 1 3aKaHUYMBAsI MEVa TEXHO-
JIOTVMIMU U BUPTYa/IbHON pealbHOCTBIO,
KOTOpbIe BIMAT Ha Ipoliecc o6pa3oBa-
HIsI TyMaHUTAPHbIX U TEXHNYECKIX HayK.

PaccMoTpuM BHe[peHME CIYTHUKO-
BOI CBS3M HATJISIAHOTO MpPeNCTABIEHIIs
nHGOPMALNY B TOTKTIOYEHMS K MHTEP-
HETY.

CHyTHMKOBast CBA3b SBJISIETCS XOPO-
MM BapMaHTOM IMOAKIOYeHNs K VIH-
TEpHETY B MaJIOHACETIEHHBIX 1 TPYAHOJO-
CTymHBIX MeCTHOCTsIX. CIYTHMKM YKe
[ABHO YCIIELIHO IPUMEHSIOTCS B IIE/IX
KOMMYHUKAIUIL. ITO ObLIN, TIPEX/e BCe-
r0, CIIyTHYUKMY B TeOCTAL[IOHAPHOI OpOu-
te GEO (Geostationary Orbit) Ha BbicoTe
oko710 36.000 kM (Puc.1). Takue ciyTHU-
KM TIpefjHa3Ha4YeHBl i KOMMYHMKALNN
C MEJIIEHHO TepeIBUraIINMUCT 00beK-
TaMM, HAaOpuUMep KOpabisiMim, Tak Kak
IUIST IPUMEHEHVS 3TOM TEXHOOTUM TI0-
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— GEO (Geostationary Orbit)
36.000 km

— LEO (Low Earth Orbit)
700 - 2.000 km

— MEO (Medium Earth Orbit)
6.000 - 20.000 km
— HEO (Highly Elliptical Orbit)

700 - 2.000 km
(annunTnyeckan opbuTa)

36.000 km

Puc. 1. Knaccndmkaumsi cnyTHUKOB NO BbICOTE OpOUTHI

Tpe6oBaMUCh OTHOCUTEIBHO OONbIINe
HpYeMHble aHTEHHBL.

Co BpeMeHeM M1 MOOUIBHOI Terte-
KOMMYHMKALIMOHHOM CBA3M IOABUINCD
CIIlyTHUKM C MeHee BBICOKOI OpOMUTOI
MEO (Medium Earth Orbit) Ha BbICOTE
ot 6.000 mo 20.000 kM, LEO (Low Earth
Orbit) 1 HEO (Highly Elliptical Orbit) xa
BoicoTe 0T 700 70 2.000 kM. YT06BI Opra-
HM30BaTbh CITYTHUKOBYIO TETeKOMMYHH-
KaIlVIOHHYIO CeTb CO CITy THUKAMM Ha HI3-
Kol opbure Tpebyercs 6oyee BBICOKOE
KOIMYECTBO TaKVUX CIIyTHUKOB, TaK Kak

OHM B OTIMYNME OT TeOCTaIMOHAPHBIX
CIYTHUKOB He NepeMeIlaloTcs CMHXPOH-
HO C eCTeCTBEHHBIM BpallleHleM 3eMIIN.
TeocTanyoHapHble CIOYTHUKM MOTYT
ObITH UCIIONB30BAHBI IS TIOKIIOYEHNS
K Vureprery. OnHako OH MMeeT OJVH
CYLIeCTBEHHBINl HENOCTaTOK, M3-3a OT-
CYTCTBMs KaHala OOpaTHON CBA3YM OH
MOXeT TONbKO oObecrednTh Iepemaqy
TAaHHBIX OT IIpOBalifiepa K MOIb30BaTeIIO.
B sTom cirydae KaHaI OOpaTHOM CBA3Y OT
IIO/Ib30BaTENA K NIPOBalilepy peanusyer-
51 C TOMOIIIBIO TIOOBIX HA3€MHBIX CPETICTB
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Puc. 2. Cxema nogkntoveHus K MHTepHeTy npu cB4A3n C reoctaulmoHapHbIM CNyTHUKOM

KOMMYHUKALIMM, HAaIIpYMep 4epes aHaslo-
ropylo TenepoHHYI0 cBA3b. Ilonb3oBa-
Teb BBIXOAUT B VIHTepHeT 1o Ha3eMHO-
My BuAy nopkiodeHus. Ero 3ampoc 06-
pabarsiBaeTCsI M IIOAK/IIOYAETCS 3arpy-
304HBIN IOTOK OT CHYTHMKA. B mTore
obpasyeTcs crabuabHasA CBA3Db C VIHTEp-
HetoM (Puc. 2). CKOopocTb niepefaun gaH-
HBIX IO OOIeMy IIOTOKY COCTaBJIAeT
24.000 KOMT B CEKYHADL, IPY 3TOM Ha OT-
IelbHOTO IONb30BaTeNA OTBOAATCA [0
4.000 KOUT B CEKYHAY.

B o6mux deprax CIyTHMKOBOE MOJ-
KmodeHne K VIHTepHeTy OT/IMYaeTcs He-
KOTOPOJ JJOPOTOBU3HON B CBA3U C BBICO-
KMMI VHBECTUIIVIOHHBIMMY, 3aTpaTaMu 110
CIIYTHUKOBBIM CUCTeMaM cBAsu. Kpome
TOTO, TeOCTAal[IOHApHbIE CITyTHUKM M3-3a
3HAYMTETbHBIX 3aJiepXKeK CUTHajIa [0
700 MUUIMCEKYH], AB/IAIOTCA HEIOAXO/IS-
e}l TeXHOJOTWeN A MHTEPAaKTUBHBIX
npunoxkenuii. OHU ABNAIOTCA TIpUeMIIe-

MBIM BapMaHTOM TO/IBKO TOT/A, KOTZA IIpK
MJHVMMAIbHOM OOpallleHny MOIb30BaTe-
n4 K VIHTepHeTy sarpykaercsad U3 CeTH
607IbIII0e KOMMYeCTBO NHPOPMALIUIL.

Y3KOIO/MIOCHBIE CIYTHUKM C HU3KOM
op6uroit LEO mpuMeHSIOTCA yCIIEIHO B
MobumbHOI TemedonHoM cBAsn. CryT-
HUKU ¢ Huskoit opburoit LEO ¢ mupo-
KJMM KaHaJIOM BellJaHUsA B CBOIO OYepefb
YCIIEITHO NPUMEHSAIOTCA J/IA Iepefaun
maHHbIX. IIMpOKOIIONOCHDBIE CIYTHMKU
LEO mopnmepXuBawT peXuM paboThl B
IBYX HAIpaBJIeHNAX, T.e. 00eCIeunBaIoT
00paTHbIIT KaHaTI CBsI3N. TaKue CIIy THUKI
MOTYT HpPEfOCTaBUTDb IOTOK JAHHBIX CO
CKOPOCTBIO 10 155 MOUT B CeKyHAY B Ha-
IpaB/eHUM TONb3oBaTeNss, u 2 M6ut B
CeKyH/ly B HaIlpaBJIeHuy cryTHuka. Op-
HAKoO, IIPY VCIIOJIb30BAaHUM 3TOM TeXHO-
JIOTMM TI0/Ib30BATENI0 IPUAETCA MPUOO-
pecT OTHOCUTENBHO HefielleBble Iepu-
¢hepuitHble yCTPOVICTBA.
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<

Puc. 3. Cxema nogkntodeHns Kk IHTEpHETY Npu CBA3M CO CMYTHUKOM Ha HU3KOWM opbuTe

s coepunenust ¢ VIHTepHeTOM
HO/Ib30BaTeNMb OOpalaeTcss K CIYTHUKY
yepe3 CIYTHMKOBYIO YCTAaHOBKY, KOTO-
Pblil HalIpaB/IAET MOTYYEHHbIN CUTHAJT Ha
HaseMHOe YCTpOICTBO npoBaiifepa. Cep-
Bep IpoBalifiepa coOMpaeT U K3UIMpyeT
OTBETHbIE aHHBIE [JIsI OOpaTHOI Iepe-
nauy K nonbsosaTenio (Puc.3).

B 3akmoyeHMne XOTenoch Obl OTMe-
TUTb, YTO HPUOPUTETHON 3ajjadert i
KQKJIOTO M3 HAC 9TO HAYYUTHCS OLEHMU-
BaTb Ka4eCTBO U TOCTOBEPHOCTb MHPOP-
Mauuy, MPOSIBIATh U3OMPATETBHOCTD
npy ee moTpebIeHNN, IPOU3BOAUTD OT-
60p HeobXoMMOI MHPOPMAIINHK, CUCTe-
MaTMU3UPYS ee IO OIpefieTIeHHBIM chepam
HAyKU, BIIMCBIBATD €e B Te 3HAHMU:A, KOTO-

pble faeT yuebHOe 3aBefeHIe, KpUTIIe-
CKJL OTHOCUTBCS K /1100011 MHGOPMALUIL.
I Torga Bce BbIIIECKA3aHHbBIE OKaXKETCs
IS Hac 3a10roM GOPMUPOBAHMUS COBpe-
MEHHOTO Mefuao6pasoBaHsL.
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EDUTAINMENT TA SCIENCETAINMENT VY ITPOLIECI
MOMNYIAPU3AIIT XIMIYHIX 3HAHD

Kupunosa [I. B.

CTyZmeHTKa crenjianbHOCTi 102 Ximia JTHINpoBcbKMit HalliOHANbHNI YHiBEpCUTET

imeni Onecs Tonvapa

Ananizyemuocs npobnema nonyaspudauii 3Harv NPUPOOHUUUX HAYK, 30Kpema Ximil,
a maxkox acnekmu momusayii 0o ocsimu. Posensoaemuvcsa eexmusnicmy ukopu-
CMaHHsa mexHonoeiil sciencetainment ma edutainment y npoyeci HABUAHHA XIMIUHUM

OUCUUNTTHAM.

KmrouoBi coBa: ximis, npupopnndi Hayky, edutainment, sciencetainment.
Keywords: chemistry, natural sciences, edutainment, sciencetainment.
ITpobnema MoTHBaLii KO OCBITY € Ha CBOTOZHI He JNIlle TOCTPO aKTYaabHOI, a i1

41 He HaltOOTOBOPIOBAHIIION Y CBITOBO-
MY HayKOBOMY IMCKypCi. BinpmricTs Teo-
pii, Axi cpopmysanuca y XX cT., morpe-
OyI0Tb CYTTEBOTO IEPEOCMMCIEHHS Ta
MifalITyBaHHA Mif cyyacHi sanuTtu. Ha-
BiTbh IIPOIPECUBHI He MEPIUNII ITOITIAL, Te-
opii caMOBM3HAaY€HH, II/TAHOBAHOI IT0BE-
IOiHKM, LiJIeIIOK/IaZlaHHA Ta LiJIeOpieHTa-
i,
TOLO BMMYIIeHI BMIPOOOBYBAaTM HOBI

camoe(eKTUBHOCT], OYiKyBaHHA
METOfIM 3a7Ty4eHHA Ta YTPUMAHHA yBaru
crynenTa. Oco6MBO TOCTPO Lie TUTAHHSA
CTOITh y Tajays3i HPUPOJHMYMX HaYK.
HasiTp B KpaiHaX 3 PO3BMHEHOIO CUCTE-
MOIO OCBIiTU iHTEpeC CTYIEHTIB O TaKuX
IIpeIMETIB fAK, HAIPUKIIAJ, XiMid, myxKe
HU3BKIUII Y MOPIBHAHHI 3 COLIiaZIbHOIO Ta
rymaHitapHon cdepamu. Tak MoHiTO-
PMHIY OCTaHHIX POKiB CBiJ4aTh IIPO CYT-
TE€BE 3HIDKEHHA KIIbKOCTI HiMeLbKMX
y4HIB, sKi 06upanu XiMito y sIKOCTi OCHO-
BHoro npenmery [1]. Ilogibua curyaris
criocrepiraerbes i y CIIA [2]. ToBopsaun
Ipo XiMilo K PO PyHZaMeHTaIbHY Ha-

YKY, BU€Hi KOHCTaTyIOTb, HaBiTh Ti CTy-
JIIeHTH, sKi BMBYAIOTH Ii, HE MOTUBOBaHi
Ta He 3alliKaBJIeHi y IIpeMeTi.

JaHa curTyanis Mae IeBHi 06’ €KTUBHI
npuunHn. Ilo-mepiue, e HaABHICTD Be-
NMMKOI KIZIBKOCTI abCTPaKTHUX IIOHATD,
BUBUEHHs SIKUX IOTpeOye Bif CTyfeHTa
3HAYHMX YaCOBMX BUTPAT Ta 3ycuib. Ilo-
IpyTre, BeMMKMII OOCAT 3HAaHb BMIMArae
BEIMKOI IHTEHCMBHOCTI y HaBYaHHI, a 10-
CUTb BMCOKi BMMOTU IL[OJO PO3YMiHHA
Marepiany SHVDKYIOTb PiBe€Hb MOTMBalil
ceper, cryzeHTiB. IIpu npomy ciip 3ayBsa-
JKUTY, 10 aMEPMKAHCBKI Ta 3aXiJHOEB-
POIIelichbKi yuHi, 110 06pany yisi omaHy-
BaHHA NPUPOJHNYI HAyKM, ¥ MOJAJIbIIO-
My PifKO CTUKAaIOTbCSA 3 IpobieMamu
IpalleBIalITyBaHHA (Talmysb JOCUTD 3a-
TpeOyBaHa) Ta HM3bKUM PiBHEM OIIATU
npani. YKpaiHchKi ) peai 11e >KOPCTOKi-
mi. HemoctatHsa maTepianpHa 6asa mIKin
Ta 3aK/Ia/liB BUIIOI OCBiTH YHEMOXX/IVB-
JII0€ MPAKTUYHE ONIAaHYBAaHHA MPEMETOM
KoXHUM yuHeM. CyMHiBHiI IepCcreKTUBI
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IpaleBlallTyBaHHA Ta HU3bKa MOMYIAP-
HICTb NMPUPOJHMYMX HAyK Cepefi MOJOfi
3BOJATDH HaHiBelb 3yCU/UIA BUK/IAJaviB-
€HTY31acTiB, AKi HAMAaraloTbCs MOTHBYBa-
TU MOJIOfIb 3BEPHYTM yBary Ha, Halpu-
KJ1af, XiMito.

Bupimmty npobiemu, IO CKIAINACH
HaBKOJIO T'ajly3i CbOTOJHI MOXKe He /uile
HoKpalleHHs (GpiHaHCYBaHH: OCBIiTH, PO3-
BUTOK E€KOHOMIKM Ta BUPOOHMIITBA B
KpaiHi, a ¥ nomynapusanisa IpUpOSHN-
YuX 3HaHb, fIKE BXXe MAa€ JOCUTDH CTaly
TpafMIilo, ONpallbOBAaHUII ME€XaHi3M Ta
HEePCIeKTUBY BIPOBAa/PKEHHA HOBUX
¢dbopM Ta METORUK.

Tak omHMM 3 edeKTMBHUX CHOCOOIB
HOLIMPEeHHs] HAayKOBMX Ta MpodeciitHmx
3HaHb CTa/M Ipuitomu sciencetainment
(science+entertainment / Hayka+po3Bara)
ta edutainment (education+entertainment
/ ocBiTa+paspara). Bonu samomydeHi si
cdepu MacoBoi KoMyHiKariii Ta 6a3y0Tbcs
Ha mpuHuumi infotainment (information+
entertainment / indopmanig+possara),
AKui QyHKI[OHYE Y CBIiTOBIl MefiacucTe-
Mi BXXe He mepiue gecaTuniTTa. CyTHiCTh
IpUHOuUIY ommcaHa me y 1980-x pp. Ta
TIO/IATAE Y TOMY, 1IJO KOHTEHT IIOIIMPIOETD-
cs1 depes iHGOpManiiiHO-PO3BaXKATIbHY
cucreMy i € He yuiie iHPOPMATUBHUM, a I
HOCTATHBO I{KABMM A/IA TOTO, 106 Hpu-
BEPHYTM Ta YTPUMATH YBary ayguTopil
[3]. He fuB/IsAumCch HA YUC/IEHHY Ta TPUBa-
Iy KpUTHUKY, infotainment motrpanus mait-
e B yci Buay iHdopMariiitHol AisbHOCTI
TOJICTBA, CIIPOAYKYBABIIN TaKi IIPUiTOMH,
sk politainment (politics+entertainment /
noniTuka+possara), technotainment
(technology+entertainment / TexHomoria+
posBara),

wartainment (war+

entertainment / BiifHa+po3Bara) Ta iH.

He puBna4uch Ha TpUBanMil 4ac BU-
KOpMCTaHHs npuHOumiB infotainment
JOCi HeMa CTajIol JYMKM 1[0 JI0To ifleH-
tudikauii. Jeski ZOCIifHNKN BBaXXAIOTh,
IO Ije — IIeBHA TeXHOJIOTiA (IMB. TeTasb-
Hime [4; 5]), iHIIi BIIeBHEHI 1O I[e — CO-
I{OKYIbTYpHe sABMINe (IMB. AeTasbHile
[6]), € HaBiTh TaKi, 110 3asABIAITH PO
¢dopmyBaHHs HOBOI iHmycTpii (muB. fe-
tanpHinte [7]). HalBpanminmmM, Ha Hamry
LyMKY, € BUSHA4eHHsI, HaBefleHe Y po6oTi
€. Iparyn: «IudoreiiHMeHT — (eHOMeH
Cy4aCcHOI Me[iaKy/nbTypH, IO BOJIOZi€E
HEeBHNMMY aTPUOYTUBHMMM XapaKTepuc-
TUKaMM, AKi BUHMK/IN B pe3y/IbTaTi opra-
HIYHOTO CHHTe3Y J10ro iHpopMauiitHoro,
KOMYHIKaI[iflHOTO Ta MaCOBO-PO3Ba-
JKaJIbHOTO KOMIIOHEHTIB; Ma€ CaMOCTili-
HUII COLiOKYIbTYPHMII CTAaTyC i HOCUTb
HaJHaLliOHa/IbHUIT XapakTep. IHoTeli-
HMEHT € €CTeTU30BaHO-PO3Ba’KaNTbHOIO
dbopmoro nopaui Mexiaindopmarii, iHoxi
3 elleMeHTaMM TeaTpaisanil i irpoBoro
Havata abo 3 pisHUMM iX BigTiHKamMm» [6].
Jlo 11bOro BM3HAYEHHA JOfIaMo, IO ChO-
ropsi infotainment BuitioB 3a Mexxi Ma-
COBOI KOMYHIKalil i Mae MDKAMCUMILTI-
HapHUI XapakTep.

[ToBepHyBUINCH O POOIEM IOIYIs-
pu3anii IPUPOAHNYNX 3HAHB, CIPOOYEMO
BUOKPEMUTH Bllami METOUKI
sciencetainment ta edutainment, sAxi -
I0Tb CbOTO/IHI B XiMiuHili ranysi. Ha gymxy
H. Ko63eBoi, edutainment — «I11e TeXHOIO-
Tis OCBiTH, 1[0 POSIIANAETCA AK CYKYII-
HICTb CyYacHMX TEXHIYHMX Ta AUJAKTUY-
HIX 3aC0O0IB HABYAHHS, sIKA 3aCHOBAHA Ha
KOHIEIIIIi] HAaBYaHHA Yepes3 pO3Bary, 3MiCT
AKOI TI0JIATA€ Y TOMY, 1IJ0 3HAHHA NTOBVMHHI
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IepefaBaTUCA Y 3pO3yMilili, IPOCTiit Ta
nikaBiit ¢popmi, a TakoX y KOMPOPTHUX
ymoBax» (uuT. 3a [8]).

Sciencetainment, Ha Halry JyMKY, € Bia-
JIIM MEXaHi3MOM IIOITy/LIpM3allil HayKOBMX
3HaHb. IIpy 1pomy y BMIAAKy 3 XiMi€ro
MOXK/IMBA TIOIY/IApU3allid i AK ramysi cyc-
IIJIDHOI JIIUIBHOCTI, @ TAaKOXX PpEe3y/bTaTiB
L€l JiA/IbHOCTI. Y AKOCTI IIPUKJ/IAly MOXKHA
HaBeCTU VKM aHIMOBaHMX JIEKIiN 3 Ximil
s miteit Big «TED Education» [9]. Edexk-
TUBHO BUKOPUCTOBYE IHCTPyMEHTapill SCi-
encetainment/edutainment omaiiH-IIOpTaN
ThoughtCo (www.thoughtco.com), skwii,
Marouy OibI HbK 20-pivHnit ZocBif pobo-
T B OCBITHbOMY CEIMEHTI IHTepHeTy, 1po-
HOHYE COTHI MYy/ITUMENIHIMIT ITyOIiKaryiii,
CTBOPEHNX BIMCOKOKBa/Ii(hikoBaHMMM aBTO-
pamy, OUIBIICTD 3 AKMX MAIOThb HAyKOBi
CTYIIEH Ta COHY KiIbKICTb HAYKOBUX ITy-
6mikanint. Jursaamit mopran «Little bins for
little hands» (https://littlebinsforlittlehands.
com) y SIKOCTi raciia BUKOPUCTOBYE IIPVH-
1y sciencetainment: «3po61mo HayKy Be-
cenorol». AMepuKaHCbKe XiMiuHe TOBapy-
ctBO (ACS, https://www.acs.org) Tpauiii-
HO Befie PyOpUKY [yIA MOJIOAIIOL LIKOMIN
«[Tomoposk B XiMito», sIKa MiCTUTD BifieO BU-
JOBUIIHMX XiMiYHMX €KCIIEpMMEHTIB, CEK-
Iifo mifg HasBolo «CeKkpeTHa Hayka IIpO
pedi», e PO3NOBifaEThCA, 3 9OTO i AK BUPO-
6/I410Tb TaKi 3HaTOMi pedi, AK omniBewp, I0-
IIKOPH, KJIel, MOPO3UBO, JKYIIKY TOIIIO, PO3-
Ji1 3 OH/IAMH-IrpaMy Ta HaBYaJIbHUMU
MyIIBTIIbMaMI IS HAVIMOTIOFIIVX KOPYIC-
TyBauiB.

AmepukaHcbki gocmigauku YyH By i
xoppan @ooc [2] HmpOIOHYIOTH 3aiiA
IiABUILEHHA MOTHUBALil CTY[EHTIB y BU-
BYEHHI XiMii YpiSHOMAHITHUTM HaBYajlb-

HMI IIPOLIEC y 3aK/IaJaX BUILOI OCBITH,
yBiBIIIM 06OB’SI3KOBY Bi3yallbHY CK/IafiOBY
Y IEKLiVHMIT IPOLIeC: ITpe3eHTalil, HAOYHi
MaTtepiazM TowO. BueHi mepexkoHaHi, 110
Oynb-saki XxiMiuHi aOCTpakTHI NMOHATTA
MOYX/IMBO HPOIiMIOCTPYBaTH MPUKIAfaMu
ta aHanoriamu. Humeir Croi 3 Komemxy
ximii Ta ximiyHOi im>keHepii CHHBII3AH-
cbKoro yHuBepcurety [10] Hamonsrae Ha
HEeOOXiTHOCTI BUKOPMCTOBYBAaTUM y Ha-
BYQJIBHOMY IIPOLieCi MEeTOJ, IIPOOIEMHOTO
naByanHs (PBL) Ta ponbosi irpu (oco6mm-
BO IiJ| 9aC BMBYEHH:A TEXHONIOTiYHUX ac-
IIeKTiB). 3BUYAIHO, 3a MOX/IMBICTIO JIO-
LIiIbHO 3acTocoByBaTy eneMeHTH AR, VR
Ta MR-peanbHOCTEN Y IpOLeCi HABYAHHS,
SIK Lje PafiuTh pOOUTH TPYIA JOCIITHUKIB
3 IHCTHTYTY iHpOpPMANifTHNX TEXHOMOTIi
(Hoitma, Tamis) [11].

TakyM YMHOM MOXXHa 3pOOUTM BU-
CHOBOK, I1I0 CbOTOJIHI iCHy€ TOoCUTh bara-
TO CHOCO6iB mOmymsApusyBaTy XiMidHi
3HaHHA cepefl IOTEHLIHOI Ta peasbHOI
ayguTopil, MigBUIIATYA MOTMBALIO CTY-
TEHTIB y HaBYaHHi, BMKOPMCTOBYIOYM
HOBi METO[VKM, CY4acHi TEXHOJIOTil Ta
KpeaTUBHI MDKVCIMIUIIHAPHI MigXOAN.
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Annomauus.B amoii cmamve paccmampusaromest meopema Kouiu.

Abstract. In this note we establish conditions proving the theorem of Cauchy and
some results of this theorem.

We treat all Cauchy equations: 1. f(x + v) = f(x) + f(v)

2.f(x+y) = fx)f(¥)
3.f(x)f(¥) = F(x) + £ ()

4.f(x)f(y) = f(xy)

Definition: Let £, g —, g satisfy the equation f(x +y) = f(x) + f(¥) then f(x) is
said to be additive Cauchy equation.The equation (1) finds applications in almost every
branch of mathematics.

Cauchy theorem (additive equation). Suppose g p _ g safisfies
flx+v) = f(x) + F(¥) (=) with (1) = c. If f(x) is following one of the conditions:

1. f(x) is continuous at a point Xy

2. f(x)is monotonically increasing (decreasing) .

3. f(x) is nonnegative for nonnegative x.

4. f(x) is bounded above on a finite interval.

5. f(x) is bounded below on a finite interval.

then flx)=cx

Proof:1. First we consider the (Cauchy) additive equation f(x)+ f(¥) = f(x + ¥)

We begin with the domain and range off(x) being reals. Let f(x): R — R satisfy
the equation (=), Then (*) is said to be additive.

Lettingx = 0,y =0 in (), we have f(0)= 0 (1.1)

Now, changing y into —x in (=) and using (1.1), we get f(—x) = —f (x) (1.2) for all
XER;
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that is, £(x) is odd. From (*) and by finite induction, it follows that

fley+xp+xpy +x,) = fla) + flaxg) + o flxpoy) +F(x,) (%) Setting
x; =x ,j =12 ..nin the above and using (1.2), one gets f(nx) = nf(x) (1.3) for x
ER, nEZ

x
n

Let n = 0 and use (1.3) changing x into iwegetf{ } = if{x) ,MNEZ XER

Lt

So we have that f(:;_;x} =%f(x) forxERnEN mez -

flrx)=rf(x) x€ER rE€Q
Ifx =1 ,becomes f(x) =cx ¢= f(1) and ¥x € Q Now, if we assume that A is con-
tinuous or continuous at a point, we can conclude that f(x) =cx ¢ = f(1) andVx ER.

Proof:2. We know that f(rx) =7f(x) x €R 1 €Q Also by density theorem, such
that Vx ER3a,,b, €@ — a, <x= b, by Sandwich theorem, lima, =x =limb,
Since f(x) is monotone increasing (decreasing) fla,) =< f(x)<f(b,) (

flay)= f(x) = f(b,) ) so a,.b, €Q = f(a,)=ca,.f(b,)=ch,
flx)=cx Vx ER

Proof:3. To show that (3) = (2) =(8), suppose x =0. Then, by (3),
f(x) = 0 = £(0) which is (2).

Remark. Note that, since f(x) is odd ( it satisfies (1.2) ), f(x) is nonpositive for
nonpositive x.

Proof:4. To prove that (3) = (4), suppose x € [a:bl, a finite interval. Then
b—x =0

By (3) and the additivity of f(x),f(b) = f(x); that is,f(x) is bounded above on
[a;:b] by f(b).

Proof:5. To show that (4) = (5), let be any finite interval [¢ ; d] and x € [c ;d]. Now
F) is

bounded above on [c —x;d —x] by (4); that is, f(c—x) <m for some m or
f(x) = f(c) — m, which shows that f(x) is bounded below on [c; d].

Result 1. Let f: R = R be additive and satisfy f(xv) = f(x)f(¥) forallx,¥y €ER

Then f(x) is continuous and either f(x) = 0 or f(x) = x (that is, if f(x) is addi-
tive and

multiplicative, then f(x) = 0 or is an identity map.)

Proof. Put x = v in f(x)f(y) = f(x¥) to get f(x)* = f(x*) for allx€R
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that is, f(x) = 0 forall x = 0. Since f(x)is also additive, by Cauchy theorem (3)
f(x)is

continuous and f(x) =cx. This f(x) is multiplicative then, .2 = .; that is,
c=0orl

This proves the result.

Result.2.Letf: R = Rsatisfiesf(x + v) = f(x) + f(¥) (£)and f(x™) = f(x)™(2)
for all

x € R where m is an nonnegative integer different from 0 and 1. Then g(y) is con-
tinuous and either (x) =0 or f(x) =x or f(x) = —x.

Proof. Note that result(1) is a special case of result(2) and that f(x) =0 is

a solution of this result. So, we look for a not identically zero solution of £( ).

First let us consider the case where m is a positive, even integer. Then () = o

for all x =0. Thus, by Cauchy theorem (3) f(x)=cx with .m — .. Then

c=0or1l,

giving the solution f(x) = x.

Assume now that m is a positive, odd integer. Choose any rational v (r # 0) and

replace x by x +rin (**) to obtain, where f(r) = rf(1)

(F@ +rf@)" = Y (1) F@FEFO™ = Flr+)™ = F((x+ 7)™

k=0
F(lx+m)™) zf(z (T;)xkrm—kj
k=0

Treating the right sides as a polynomial in ™ and equating the coefficients of T, we

have F(1)f(x)™ 1 = f(x™ ). Since m is odd, f(x)™* = 0. Hence, if f(1) = 0

then f(x) =0, andif f(1) < 0, then f(x) <0 forx = 0. In either case, f(x) is

continuous by Cauchy theorem (3) and f(x) = cx with ¢ = em . Since m is odd,
c=0,1,—1

yielding the solutions f(x) = x and f(x)= —x.

Ifm=—1,then (Z)givesf(x]f(f} =1 andf(x)=x or f(x)=—x.
This proves the result.

Result 3.( General result) Suppose that f* R — R isadditiveand f(x™) = x"""f(x™) (3)

for all x € R ,holds for all nonzero integers m and n, m = n. Then again f(x) is
continuous and f(x) = f{1)x.

Proof. Without loss of generality ( WLOG ), take n = m . If n < m, we can consider

f{xmj — x:z}c‘(xm—n )
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Replace x by x+ v, where v is a nonzero rational in (3), to have

G+ 7)™ = G+ )" F G+ 0™ = et v EY ()

Treating the equation above as a polynomial in T and equating the coefficient of
r,n—1

on both sides, we obtain f(x) = f(1)x. This proves the result.

Literature:

1.Christopher G.Small, Functional equations and how to solve them, 2007

2.PlL.Kannappan, Functional equations and inequalities with applications, 2009

3.Functional equations.Official site of math. https:// artofproblemsolving.com

62



TECHNICS AND TECHNOLOGY. #14

VICIIO/Tb3OBAHVIE OIIOPHBIX CXEM ITPV1 VI3YYEHVIN
TEMBI «T1IPOIN3 COJIEN»

Amanos PA.,
TTIIY nm. Husamu

AHHOTAITUA

Jannas cmamos nocésuseHa 80npocy UsyueHus 00HOU U3 CTIOHCHBIX MeM HeopeaHu-
weckoti xumuu «Tudponus coneii». Ipaxmuxa noxasvieaem, 4mo CIOHKHOCMb 0aHHOL
membl mpedyem HOBbIX Mem0006 eé usydenus. B cessu ¢ amum asmopul npednazarom
UCNONL30BAHUE ONOPHDLX CXeM YPABHEHUTI peakyiu 2UOPOIU3A HA Npumepe HeopeaHu-
yeckux conetl.

KIIIO‘ICBI)IC cil1oBa: I‘I/IJIpOJ'II/IS, AHVMOH, KAaTUOH, OHOprIe CXeMbl, paCTBOpI/IMbIe
COJU, CUJIbHBIE U CTabble OCHOBAHMA, CUIbHbIE I CTabble KMCIOTHI.

ANNOTATION

This article is devoted to the study of one of the complex topics of inorganic chemistry,
“Hydrolysis of salts.” Practice shows that the complexity of this topic requires new methods
of studying it. In this regard, the authors propose the use of reference schemes for the
equations of the hydrolysis reaction using the example of inorganic salts.

Keywords: hydrolysis, anion, cation, supporting schemes, soluble salts, strong and
weak bases, strong and weak acids.

Tema «Iudponus coneti» — 00Ha u3 Hauboee MPYOHLIX O YHAULUXCS 8-20 Kacca,
U3YUAIOUAUX HeOp2aHuyeckyr xumuto. VI xax Oymaemcs, mpyOHOCHb ee He 6
0elicmeUmenvroli CIONHOCU CAMO20 U3YHaAeMO020 MAmMepuand, a 6 mom, Kak OH
usnazaemcs 6 yuebnuxax. Ilonvsysace mamepuanamu uKonbHbLX yueOHUKOB, YHeHUKU
He M02ym X0pOui0 HOHAMY CYUSHOCb peakuuti euoponusd.  AKmyanvHocm 0aHHOT
memblL 00BACHACNCA MeM, 410 pacTyIas ObICTPbIMY TEMIIAMI IUPOIU3HAA OTPACIID
HPOMBIIIIEHHOCTY BbIPabaTbIBaeT M3 OTXOZ0B (peBecHble OIMJIKM, X/IOIKOBasd
1IeNTyXa, MOfCOMHeYHas JIy3Ta, COJIOMa, KYKYpy3Hble KOYePbDKKY, OTXO/bI CaXxapHOI
CBeK/Ibl ¥ [Ip.) PAf LieHHBIX HPOJYKTOB: 9TWUIOBBLL CIMPT, KOPMOBBIE HPOMOKH,
IJIIOKO3Y, «CYXOit efi», Gypdypost, MeTaHoI, TUIHIH 1 MHOTHMe APYyTue BelllecTBa.

[upponus mpoTeKkaeT B OpraHM3Me YeloBeKa M XKMBOTHBIX IIPY HepeBapyBaHMN
miy (KMPOB, YITIEBONOB, O€KOB) B BOJFHOI cpefie IOJ, feiicTBreM (epMeHTOB —
Ouonornyecknx KaramuzaTopoB. OH WIpaeT BaKHYIO PONb B pAfe XMMMYECKUX
HpeBpallieHnit BemecTs B npupope (uukn Kpebca, IMKI TpUMKapOOHOBBIX KICIOT) 1
HPOMBIIUIEHHOCTH. [T09TOMY HaM JiyMaeTcs, 4TO BOIIPOCAM M3Yy4YeHMA TUAPOIINI3a B
IIKOJIBHOM KypCe XUMMU HeOOXOIVIMO YAe/IATh 3HAYUTE/IbHO 60JIbllle BHYUMaHMA. [1]

Cnocobrocmy coneli nodsepeamvcs 2u0ponu3y u 2nyouHa npomexkaHus 3mozo
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npoueccasasucsm om npupoosl UOHO8, 00pa3Y OULUX COTb, A MAKIICE O PACHIBOPUMOCIU
conu 6 600e, eé KOHueHmpayuu u memnepamypvl pacmeopa [2]. Peaxuyuu
Hellmpanu3ayuu, 8 KOmopvlLX Yuacmeyom cnabvle KUCA0mvl UAU OCHOBAHUS, -
obpamumpl, m.e. MOZym NPOMeKamv He MOMLKO 8 NPAMOM, HO U 6 obpamHom
Hanpasnenuy. Mo 03HaA4AerN, MO NPuU PACMBEOPeHUU 6 800€ COMU, 8 COCHAE KOMOPOTi
6X00UM AHUOH CNIA60TI KUCTIOMbL UIU KAMUOH 7140020 0CHOBAHUS NPOMEKAern Npouecc
2u0ponU3a — 00MeHH020 63aUMOOETiCMBUS COMU ¢ 8000L, 8 pe3ynvmarme KOmMopozo
06pasyemcs cnabas Kucnoma unu cnaboe ocHogaHue.

Ecnu conv 06pasosana cnaboti KUCiomoii u CUnbHbIM 0CHOBAHUEM, 1O 8 pe3ysibmarne
2udponu3a 8 pacmaeope 006pa3ywmcs euOPOKCUO-UOHLL U OH NpUobpemaem uyeouHy0
peaxyuio, HAIpUMeP:

KCN + H,0 HCN + KOH

CN + H,0O HCN + OH

I[Tpu rupponuse conu, 06pasoBaHHON CUIBHOI KUCIOTOI 1 CTTabBIM OCHOBAHIEM,
TU/IPONIN3Y MOABEPraeTcsA KaTMOH COJY; IIPY 3TOM B pacTBOpe BO3pacTaeT KOHIICH-
TpaIA MOHOB BOZOPOJIA, ¥ OH MpuobpeTaeT KMCTYI0 PeaKIuio, HapyuMep:

ZnCl, + H,0 Zn(OH), + HCI

Zn** + H,O ZnOH* + H*

ITpu B3aMMOAeCTBUM C BOLOI comu, 06pa3oBaHHOI c1aboil KUCIOTOI U CTabbIM
OCHOBaHIeM, TMAPOIN3Y IIOABEPTralOTCs KaK KAaTUOH, TaK 1 aHWOH COJIN; HAIlpuMep,
IpY TUAPO/IN3e alleTaTa CBIHIA

Pb(CH,COO), + H,0 Pb(OH)CH,COO + CH,COOH
Iapannenvro npomexarom 08a npoyecca:

Pb** + H,O PbOH" + H*

CH,COO" + H,0 CH,COOH + OH

B aToM ciydae peakuusi pacTBOpa 3aBUCUT OT OTHOCUTENBHON CUJIBI KUCTIOTHI I
OCHOBaHsI, 06pasyoLIX COIb.

Conu, o06pasosantvie CUNbHOL KUCTIOMOL U  CUNIbHLIM OCHOBAHUEM, He
2UOPONU3YIOMCST, TAK KaK B 9TOM C/Tydae 0OpaTHasi ITMAPOIN3Y peaKiys HelTpain3a-
VM NPaKTUYecKy HeoOpaTuMa, T.e. IpoTeKaeT 0 KoHUa [3]. Cmenenv eudponusa
3A8UCUM  OM  XUMUYECKOT Nnpupodvl 00pasyrouezocs npu 2udponuse cnabozo
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INEKMPONUMA, U OHA MeM Bblude, HeM ciabee IMOom dNeKMPOonUm.

Bce amu acnekmuvl peakyuti eudponusa, 0enawm OAHHYI Memy CIOWHOU Ons
B0CHPUSTNUS yueHUKaMu 8-X Knaccos. B cés3u ¢ uem, Mol npednazaem, Ucnonn308amy
npu o6wscHeruu memuvl «IUOPOnU3 coneil», HECKOMLKO YNPOUjeHHbIE ONOPHDbLE CXEMb,
OTpaXKalol[yie MeXaHNU3M YpasHeHUll eudponu3a.

Hipke mpuBefieHbI IPYMeEpPBI COCTABIIEHNST OIIOPHBIX CXEM /LI TPEX TUIIOB COIelt
[O/{BEPraoIXCsl TUAPOMN3Y. JaHHBII METOX MBI IIpefaraeM YYaluMCcs Jis
3aKpeIUIeHsl MaTepuaa Ioce N3ydeHns TeMsl «[upponus coner» B 8-M Kmacce.

Na,SO, - pacteopumas B BOjie CONMb, 0Opa3oOBaHHAA KaTMOHOM CHU/IBHOTO
OCHOBaHMs UM AHMOHOM CIab0il KMCIOTHI, MOfBepraeTcsi IMppoausy. lupgponus
IPOTEKaeT [10 AaHMOHY C/1ab011 KUC/IOTHI, CPefia pacTBOPA I[eIOYHASL.

+

O—Na" O-H ]

o-c . Pt oo 0= + Na—-OH
™0 -Na SO -Na'

Na,CO; + H,O ¢ NaHCO;+NaOH

2. CuCl, - pacTBOpuMas B BOfie COMb, 06pasoBaHa KaTMOHOM Clab0ro OCHOBaHMA
M aHMOHOM CUJIBHOM KHNCIOThI, IOABEPracTca I‘I/II[pOTH/ISy. 1"1/[)1p0)11/{3 IIPOTEKAET II0
KaTHOHY c1ab0ro OCHOBAHNS, CPea PACTBOPA KMCIOTHASL.

Cl ey OH"
o’ . FPHO-H o cu” + cl-H
~Cl ar

CuCl, + H,0 < CuOHCIl + HCI

3. Cr,S, - comb o6pasoBaHHasA C/TabbIM HEPACTBOPUMBIM B BOJIe OCHOBAHUEM I
cmaboit yeTydeit KUCIOTON. B BOZHOM pacTBOpe CO/Mb HE CYLIECTBYeT, TaK Kak
HIOIBEPTAETCS TIOTHOMY TUJIPOJIN3Y.

5%

2\Cr3+

S 3.+ 6HTOH & 2Cr(OH)s|+ 3H:St
S2-//f Cr

Cr,S; + 6,0 & 2Cr(OH): | + 3H,S1
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MeTop ONOPHBIX CXeM ampoOMpOBaH HaMM B 00Ie0OpasOBaTeNbHbBIX IIKOJAX.
OmnopHble cxeMbl HU B KO€M CIyyae He IIPETEeH/ YT Ha pOob OCHOBHOIO MaTepuasna
NPV U3YYEHUM JJAHHOI TeMbl, HO KaK JIOIIONIHUTENbHBI MaTepuas, OHM OKa3aluch
moctaroyHO 9¢(eKTUBHBIMU. IIPOCTOTAa COCTaB/IEHUSI STUX CXE€M, BBI3BIBAET Yy
IIKOJIbHMKOB MHTEpeC K MX cocTapnennio. CTUMyNIMpyeT X aKTUBHOCTDb Ha YPOKax.

Vicionp3soBanHas muTeparypa
1. Tpyckos A. | Tunponus coneit | XKypran «Xumusi» Ne 41/2004
JIuruunosa T.H., Menpuukosa E.JI., ConmospéBa M.B., Axxumna JI.T., Beicky6osa H.K. «Xu-
MU B 3a/ja4ax fyisl OoCTyHawoIux B By3sl, Mocksa, OHVIKC, Mup n O6pasoBanusi.
3. H.JL Diunka «3aja4un 1 yIpaXHeHus 110 o01iert xuMni», JleHnHrpay « XuMusi»
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MODERN MULTIMEDIA AND OTHER OPPORTUNITIES IN

EDUCATION

Rajabova M.K, Ostonova E.I

Navoi State Mining Institute, Navoi, Uzbekistan

Annotation: This article reveals that it is difficult to imagine modern education
without multimedia. At the same time, his role in the media and socio-economic
information is remarkable in modern social life. What's even more important is the

modern media.

Keywords: modern, multimedia, education, pedagogy

Annomaus: B amom cmamvu packpoléaemcs, 4mo coepemenHoe 06pazosarie
mpyoHo npedcmasumy 6e3 mymvmumedud. B mo e spemst e2o ponv 6 cpedcmaax mac-
C0801I UHPOPMAUUU U COUUATLHO-IKOHOMUHECKOTI UHPOPMAYUU 3aMeuamebHa 8

COBpPEMEHHOTI 00ULeCBEHHOTE HUSHLUL.

KnroueBbie croBa: COBpPEMEHHOE, MY/IbTUMENNA, O6pa30BaHI/Ie, IIegarormkKa

The modern world cannot be imag-
ined without multimedia tools. We use
modern multimedia and other opportu-
nities in everyday life in communica-
tions, in social and economic life and in
the educational space. The educational
space and the role of the educator of any
level have changed significantly and are
changing at the moment. Technology
and learning tools must meet the needs
of stakeholders and be relevant to all
members of society of all generations.
Multimedia education is an interdiscipli-
nary and global trend in modern peda-
gogy. The development of this area in the
educational space is influenced by many
global factors, including digital technol-
ogies, convergence in education, media
didactics and new global media compe-
tencies in the profile of professional
competencies.

This interdisciplinary and multifunc-
tional approach allows us to take a fresh

look at the role of multimedia education
in the modern educational space.

In addition, these researchers high-
light that each of these areas is further
divided into five qualifying aspects, in-
cluding:

1. Understanding and evaluating con-
ditions;

2. Description and evaluation of theo-
retical approaches;

3. Analysis and evaluation of relevant
research and expertise;

4. Development of proposals based on
their own theoretical foundations;

5. Implementation and evaluation of
the theory based on practical examples.

Thus, as can be seen from the pro-
posed approach, the role of the practical
component increases substantially. The
use of real cases, practice and experience,
in this case, allows us to expand, for ex-
ample, the understanding and scope of
media didactics as such. In addition, the
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proposed approach presents and suggests
an extended link between theoretical ap-
proaches and real-life practice of media
communication.

This makes it possible to consider me-
dia didactics and multimedia education
in general as a convergent approach.

In this case, we can say that multime-
dia education in the modern educational
space has several areas of application and
development. This is a professional multi-
media education for engineers and tech-
nicians.

This direction is multimedia educa-
tion and media training in general for
everyone. And finally, it is the use of mul-
timedia education in the educational
space. By analogy with modern multime-
dia approaches, we can talk about the
convergence of multimedia education in
general and, in particular, a convergent
approach to multimedia education in the
educational space. Such diversity in the
field of multimedia education, on the one
hand, makes it possible to widely use
various tools and technologies of multi-
media education in various fields, on the
other hand, it has the flexibility and abil-
ity to adapt to the changing world around
it.

It is necessary to pay special attention
to the concept of convergence in multi-
media education. The convergence of
modern multimedia and other opportu-
nities in education opportunities can be
classified.

It is the formation of such a conver-
gent approach in modern media educa-
tion in different directions that allows us
to take a fresh look at the situation. As a

result of convergence, modern multime-
dia and other educational opportunities
appear and expand new theoretical ap-
proaches and multimedia education tech-
nologies. Here you can note that distance
learning, e-learning and others. Expand-
ing the use of multimedia in the educa-
tional space allows you to most accurately
respond to the needs of stakeholders in
the modern educational space.

This is one of the understandings of
the course modern multimedia and other
educational opportunities. However, it
should be noted that in the context of the
development of convergent modern mul-
timedia and other opportunities in educa-
tion, one of the main tasks of the teacher
is the formation of a single multimedia
and communication space. Various edu-
cational organizations of different levels,
including secondary and higher educa-
tion, use various multimedia resources
and media technologies. Also, the conver-
gence in multimedia education allows
taking into account requests for the edu-
cational tasks of a generation, a new gen-
eration of students in educational organi-
zations of any level.

Among the multimedia tools and
technologies are the following, which can
be used or are already used:

1. Implementation of real multimedia
learning system projects;

2. Massive open online courses for ad-
ditional tools and materials for creating
the entire educational space, for discus-
sion and communication;

3. Formation of a single educational
and multimedia space for groups of par-
ticipating students. In practice, groups
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used social networks and teachers. This
allows for the possibility of mutual con-
sultation of student participants. It can
also be tools for internal corporate com-
munication of educational organizations;

4. Master classes for successful student
participants with the idea of best practices;

5. The use of multimedia resources in
the educational process with various ob-
jectives and results;

6. Using case-study, modeling and
other innovative technologies in teaching
practice;

7. The use of digital practice and ex-
pertise as electronic textbooks for stu-
dents.

8. The use of digital formats for the
presentation of educational materials;

9. New multimedia capabilities for
project activities at different levels of edu-
cation. These include both technical sup-
port methods and methods of communi-
cation, presentations and discussions.

The widespread use of modern multi-
media, the inclusion of multimedia re-
sources in the educational process, the
formation of a unified communication
multimedia space allows us to use the
means of communication and communi-
cation familiar to this generation.

There are a lot of work and research
with students. According to the analysis,
these students preferred the digital life-
style, which meant that they felt comfort-
able in a multitasking situation, but did
not necessarily communicate well in soci-
ety. Some researchers believe that stu-
dents have short intervals of attention,
which are easier to attract, often changing
approaches. It was also found that in the
educational space these students would
not tolerate the “wise person on stage”
form of study and interact easily with
teachers. Representatives of these genera-
tions have a high capacity for independ-
ent learning and critical thinking, but
only when they feel that knowledge is
important or valuable. They prefer active
learning and a student-centered learning
environment.
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THE DEVELOPMENT OF SCIENCE -TECHNICS AND
PRODUCTION AND THE PLACE OF CONSUMER CULTURE IN
THE PERIOD OF GLOBALIZATION
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Annotation

This article is about the issues including the influence of developing science-technics
to production which is basis of human activity, its place in social-economical development,
its specific features, level of quality, consumer needs, elaboration of consumer culture,
thier unity and interrelation.
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consumer, consumer culture, modernization.

Annamauus

B Hacmosiugeti cmambve 00cysoaemcst 6IUSHUE YCOBEPUIEHCBOBAHHVIX U NOSBIIAIO-
WAUXCST HAYYHDIX MEXHONIO2UTI HA NPOU3B00CBO, KOMOPble UZPAIOM 8AHCHYIO PONb 8
COUUATLHO-IKOHOMUHECKOM PA3BUMUL, PACCMAMPUBAIOMC €20 0CO0eHHOCNU, YpPo-
8eHb KAUeCmed, NOMpPeOUMenvCkull Cnpoc U Kynvmypa nompebneHus, ux eOuHcmeo u

s83aumosnugHue.

OHOPHBIC caoBa: rnoﬁannsauma, HayKa I TeXHMKa, IIporpecc, mpomn3BoaACTBO, He-

06XOIMMOCTb, YPOBEHD MOTpPeO/IeHNA, KyIbTypa HOTPebIeHNs, MOJEPHI3 ALV

Coming to XXI century, humankind
begin to its new quality level of develop-
ment. Nowadays usage of achievements of
science-technics, choosing a right direc-
tion of human and society benefits, and
also studying thoroughly its negative and
positive results are analysed.

Indeed, as a result of powerful influ-
ence of great and manysided events of our
period and interrelations in social life,
decisive changes in economic, political
and cultural spheres of life are carried.
That’s why elaboration of society is con-
stantly developing. Due to the implemen-
tation of the newest technologies to pro-
duction, the effectiveness of production is
growing, the quality of products is re-

forming then the knowledge of people
about new technologies and level of con-
suming is widening day by day.

We can notice the implementation of
nanotechnological devices which ae the
latest achievements of human intellect in
production, rapid “satisfaction” of human
needs and benefits by material items
through these technological devices.

Material items are the basis of con-
suming, and they form the production as
it is given above, the main aim of produc-
tion is the serving to consumers. Material
production also related to the develop-
ment of consumer level of persons. “Ma-
terial production - is the process of creat-
ing material items which are necessary for
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life and development of society. People’s
material needs will be satistied by mate-
rial items. So, possessing nature and natu-
ral resources, usage of it as vital place and
natural resources, production and con-
suming socially necessary products were
historically the first material need, benefit
and objective target, it is developing” .
Material production is also a system of
creating, exchanging and distribution of
food, clothing, dwelling and technic de-
vices which are necessary material items.

It is needful to underline that every
new technic, technology and all “unusual”
products created by them are the direct
and indirect products of spiritual produc-
tion, new technological relations are
forming and developing in production
sphere. J.S. Kalustyants noted that «Spir-
itual production is the system of activities
directed to production, exchanging, dis-
tribution and consuming of spiritual val-
ues of people, it is carried by persons who
practice intellectual labour »?.

The main important features of pre-
sent time is highly developing of science
elaboration and its integration to produc-
tion. It is impossible to imagine any
sphere of life, even Industry, agriculture,
spiritual and cultural life or creating spir-
itual and material abundance. Any
achievements of science is not somehow
success, they are the main criteria of great
scientific- technical level.

Rapid growth of science-technics and
new inventions are growing fast, that

1 “Uzbekistan National Encyclopedia” 6. “ State
scientific publish house” — Tashkent.: 2003. - 40 pp.
2 Kalustyants J.S. Content of category «spiritual
production» //Collection of Northern-Caucauses
State Technical University. Ne 4, 2009

every 30 second a new invention has dis-
covered in our planet nowadays. Scale of
scientific information is accelerating now.
In that case as the First President, states-
man LA. Karimov said, “We live in rapid
and difficult period which is greatly differ
from other periods where humankind
had lived and which is changing greatly...
when somebody calls it the period of
technologies, others considered as the
century of intellection, another says that it
is the period of global information™.

One can notice that particular atten-
tion is paid to production and develop-
ment of domestic need in defining main
prospective and prioritive directions of
economic development in our state. We
should carry out reforms on stable and
effective implementation of economy,
grow it to the level of world developed
states, its “persistence” to regress, work
out independently developing opportuni-
ties in production process. Such ap-
proaches against world financial- eco-
nomical regress and globalization are
proved. Many states of the world carry out
this position. According to it, continu-
ously going on - widening consuming re-
quirement is the main task in our future.
Developing gross domestic production
isn't due to the high price of raw materials
and products, but carrying out serious
changes of qualitative ready materials and
satisfaction of people’s needs.

According to the laws of market econ-
omy directed socially in social-economic
development in world states, humanistic
economy is going to used in production,

3 Karimov LA. Highly spirituality- great power.
Tashkent, “Ma’naviyat” 2008, 110 pp.
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consuming and distribution of materials.
“Humanistic economy - is based on
healthy competition, which socially di-
rected to not to differentiate the society”™.
So, the healthy economic competition
forms, production perfectle changes.

People always carry out the continu-
ous changes in providing the develop-
ment of society, modernize i.e. in the
spheres of social-economic, political and
cultural life. Modernization is a contious
process, where the society is closely con-
nected with the level of provision the
awareness and independence of every
member of society. Because, due to mod-
ernization of state’s life the members of
society will take part in these processes,
implement it and constantly develop it,
and it helps to change their outlook and
thinking. It leads to form and widen con-
sumer culture of persons in the society.
This connection, without our agreement
or disagreement, will carry in thinking
process by external influence. We use
practical activities on the control of dif-
ferent norms (moral and legal).

The developing consuming culture in
satisfaction of material, household and
other needs of person is very important in
today’s globalization period. Consuming
culture is directed activity on implemen-

4 Negmatova Sh.Sh. “Spiritual, moral and legal
features of developing healthy competition in
Uzbekistan”. Monography. - T.: Fan, 2016.- V.4.
(176 6)

tation of knowledge, practical activity,
cultural and legal perfectness. Forming
and developing consuming culture in hu-
man society is very difficult and contra-
dictory process and connected to lots of
factors. Social-political surrounding, so-
cial structure, economic life and others
play an important role in forming person’s
consuming culture. Person’s economic
knowledge, changing the thinking way,
active production are the main factor of
developing consuming culture in forming
person’s consuming culture.

In conclusion, one must be noticed
that features and notes given above are
very important. Though science-technic
development, improving the production,
changing of demand and proposals, laws
of quantity and quality, they are satistying
the human needs. And they also give the
opportunity to newly comprehension the
importance of political-economic think-
ing, philosophical outlook and legal con-
sciousness for freely present the persons’
abilities in the life of society and person.
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OB OJTHOVI METOIVIKE OITPEIE/TEHVISI
TUIPOIVHAMIYECKON CUJIBI, HA IOBEPXHOCTU
OBOJIOYEYHOM KOHCTPYKIIUN
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Coxnbéxymros MypomxoH

CTYIEHT

TanrkeHTCKMII MHCTUTYT MH)XEHEPOB MPPUTALVN 1 MEXaHU3AI[UN
Ce/IbCKOTO X035CTBA.

AHnHomauus

Cmamuos noceésusena onpedeneHuto nonHoeo 0asneHus HuoKocmu u 0asneHus Hao
€80000HOIL NOBEPXHOCU, KOMOPASI ONPedeisiemcsi ¢ UCHONb308AHUEM IUHEAPUI0BAH-
Hozo unmezpana Jlazparnca-Kowu. Ipaduenm noas MAaccosvix Cui npu ImMom cHuma-
emcst nepneHOUKyIAPHbIM NPOOOTILHOLE OCU 000TIOUKU.

Yemanoeneno, umo nonoxerue mecma 3aKpensieHust 0007104KY 3HAYUMENLHO B/IUST-
em HA HUSWLYI0 Yacmomy KoneOaHuil, 8 mo 8pemst Kax 6viCuile 4acmomul USMeHsIOM-
CA He3HAUUMETNbHO.

KmroueBsie cmoBa: O6omouxa, unrerpan Jlarpamwka — Koum, coopyxenus,
B3aUMOJIENCTBYS, eOPMUPYEMOCTD, TPYHT, KUKKOCTb.

ON THE METHODS FOR DETERMINATION
OF HYDRODYNAMIC FORCE ON THE SURFACE OF SHELL
STRUCTURE

T.M. Mavlanov,

Doctor of Technical Sciences, Professor,
E.S. Toshmatov

Lecturer,

Sokhibkulov Murodjon
student
Tashkent Institute of Engineers of Irrigation and Mechanization in Agriculture.

Abstract

The paper is devoted to the determination of total fluid pressure and pressure over
a free surface, determined using the linearized Lagrange-Cauchy integral. The
gradient of mass forces field is assumed to be perpendicular to the longitudinal axis
of the shell.
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It is established that the position of shell clamping point significantly influences the
lower frequency of oscillations, while the higher frequencies change insignificantly.

Keywords: shell, Lagrange-Cauchy integral, structure, interaction, deformability,
soil, fluid.

BBene}me: HYCTI) paCCManI/IBaeMI)Iﬁ 9NIEMEHT I'MAPOTEXHNIECKOIO COOPYKEHNA
Ha I‘HY6I/IH€ h samonuena KUIKOCTBIO C IIZIOTHOCTbBIO pc‘ -Fpa,[[meHT 110714 MaCCOBBIX
CIJT CHUTAETCA NEPIEHANKYTAPHBIM HpO,E[OTIbHOI‘/'[ ocu 060JI0UKI.

ITocTanoBka sagaum: [I1a onpeneneHns faBleHNs Ap OyneM MCIOIb30BaTh JIN-
Heapy30BaHHbBIT nHTerpasn Jlarpanka — Komn

Ap(xR,B,t) = —p, [Btd +JX] (1)

rae @ — MoTeHIMAa CMeIleHNIT YacTUL] XUIAKOCTHU IIPY ee BO3MYIIEHHOM JBIKe-

HUM; j — YCKOpeHue IO/ MaccoBBIX cuil. [lotentman cMentennit @ fomxeH O6bITD pe-
IIeHMeM B ClIefylollell KpaeBoll 3afaqi:

ata 1 E‘li:' ata 1 8%@
=0; 2
aR* L R 3R R* BE‘ =0 @
ad _ _
i W[:X, B,T) npu B = RDE = 0 npu x=0 3)
ate af
F-i—_]g Qopux=h

MerTop 1 afTOPUTM pelleHNs 3aKa4n:
[l co6CcTBeHHBIX KomebaHMil ¢ 4acTOTOi w GpyHKUUM U, v, w 1 O, yaureiBas yc-
JIOBMSI MX TIEPUOMYHOCTH 110 [3, MOXKHO IIPEACTaBUTH B popMe:

u(x,B,t) =™ X=_o u (x)cosmp; v(x,B,t) =™ X2 _ v (x)sinmpf; @

wix, pt) = '™t Z w,, (x) cosmf; ®(x,R,B,t) =e™" Z @, (x)cosmp
=0 m=0

Beenem 6e3pasMepHble ITepeMeHHbIe U 6e3pa3MepHbIe TapaMeTphI:

a=>.r=2. —L.T_I.E_h_k.cf—i(_]-
Ry~ R, 1 Rr.’ R, 1 :’ 12 “R,
. RI(1—p%) - ipRg(1—p® P, R
B2 =Bl ) 2y = R = -o_o, (5)
E E p @

A taxxe 6e3pasmepHble KOIPHUIMEHTBHI )KECTKOCTE Bi’ CBsA3aHHbIE C UCXOfIHbI-
MM 3HQYEHVUAMU XKECTKOCTEN €y COOTHOLIEHUAMI:
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a I3Ll _E & By
*Ry v 2|:1+|.L}RD1—|3‘_.’

_ 3 Bn - E i 32 Py
Cor = 12 (1—p>) ( ) . Cw 12{1-u*} [:Rn) I}l_BU (6)

Kak crnenyer us dpopmyn (6), 6eapa3MeprIe K09 UILIMEHTHI KEeCTKOCTEN p, mo-
TYT MEHSTHCS B IIpefenax ( < |3,1 < 1, 9TO COOTBETCTBYET HIEPEXOAY /10 aOCOMIOTHO
JKECTKOTO 3aKpeIJIEHNsI B PACCMATPUBAEMOM HaIIPaBJIEHNIL.

ITocne mopcraHoBKH (4) B (2), (3) ¢ yuetoMm (5) HaiimeM, 4TO PYHKLIMK & 1upu
m = 1 BO/DKHBI YIOBIETBOPATD CICAYIOLINM yPaBHEHISAM 1 TPAHNIHBIM YCTOBUAM:

aq: _I_qu: _|_ m_@ — 0 )

8%y 8%
—E =R W_(cw)jopur=1;"¥m — nopna=0;
ar o m( j p 7 0 1p
A2 9%m _ a=T
—A Pyt 17" = 0 npu 1 (8)
KpaeBas 3amgaua (7), (8) MOXeT OBITh HETIOCPENCTBEHHO PellleHa METOLOM pasjie-
JIEHUA HepeMeHHbIX. B urore HO}IY‘{I/IM
= r:l

=RoXi-i; w;fll—f‘]cc-si_nu_r[:"wm(:;j cos?_ldl

9)

re L, u Ii_l - ¢ynkuym beccerna 41cTo MHMMOTO apryMeHTa I UX IIPOU3BOJHbIC
E_n — KOPHM ypaBHEHNA

Wecostr +mEsiné, =0 (10)

< ¥ J_ J- . o
aN_ - xsagpar HopM N= = -1, + —sin2& 1,
b o " (11)

Berpaxkenne (9) mia pyHKumun @, HemocpernicTBeHHO YUUTBIBAET BIUAHUE BOTI-
HOBBIX JJBVDKEHMIT U He TPeOyeT JOIIOTHUTEIBHOTO OIIpeieieHIs 0600IeHHBIX KOOpP-
IVIHAT, XapaKTepU3YIoIMX KonebaHmusa CBOOOSHON IOBEPXHOCTY JKUKOCTI.

YpaBHeHU:, KOTOPBIM [HO/DKHBI YIOBIETBOPATH Oe3pasMepHasi 4acToTa A 1 (PyHK-
umn U_, V_, W, Ipu cO6CTBEHHBIX HEOCECUMMETPUYHBIX Konebamnax (m = 1),
MOXKHO TOTIYYUTb Ha OCHOBaHuu cootHoureHuit (1), (4) u (11). IIpu BeramMcIeHUN
JaBJIEHVsI KUAKOCTU Ha 0007104Ky 110 dopmyrte (1) HeobxopuMo monmarate B = R,
(r=1), mpuyem, B COOTBETCTBUM C UCXOLHBIMU IPEIIOCIIKAMU JO/DKHA OBITH OCTAB-
JIeHa TOJIbKO I'MApOAMHAMIYecKas gapnenns. TakuM o6pasoM, OymeM MeTb:

m(U) + LRV ) LR (W, )+, =0
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Puc.1.3aBMCMMOCTb 3HaYeHUIN 4acToT kofiebaHni OT YPOBHS €e 3anofIHEHUS XUAKOCTbIO

L2 (U, ) + LB (V) + LB (W) +**V, =0

LE(U_ ) + LB (V) + LB (W, )+ A*W_ = g ()i’ f Ko, W, (DdL; (12)
(m =1,2,3,...),
d

4 21-p 1+u d

L =-S5l =m— LR =L =u Ll =——=—m’
L% = L% = —m L%, = c>Vm?Vm? 4 1V = 37 —m° (13)

K(al) =25 p, (Wo, (D) ;pn(u] =d,, cosf_u;
6,(Q) = cosz,L; dmmn £, Ng I (By) (14)

[paHnyHbBIe YCIOBUA TP UCTIONb30BAHUN COOTHOLLIeHI/If/[ (4) - (6) mpumyT BUJ

(1 =B INym + (—D)*B U = 0; (1 —B_)S,, + (—1)%B V,, =
(1-6,)Qum + (—1)%B W, = 0; (1 - Bw] My + (-U“wam =0 (15
(@= Ot;opro=0,xk=2nopuoe=17m=1,273, )
rme

N.

d
=%+I‘l(nﬂ‘rm+wm]§sm =

Im
R I dw, _diwy 20 _dwg
le - do? — m” (2 IJ') im — do? IJ.rﬂ jyub] wm - da -
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lrak, ompepeneHne 4acToT 1 GpopM cOOCTBEHHBIX HEOCECUMMETPUYHBIX KoebHa-
HUIl IVIMHIPUYECKOl T 0OO0IOYKY, YaCTUYHO 3aIOTHEHHON >KUIKOCTDIO, CBENIOCh K
peuenuio kpaeBoit 3agaun (12), (15). Yucno my = 1 CIefyeT paccMaTpuBaTh B Kaye-
crBe mapamerpa. OHO XapakrepusyeT (OpMy COOCTBEHHBIX KOTeOaHUII CHCTEMBI
“060/109Ka — XXMAKOCTb ~ B OKPY)XHOM HAIIPAB/IEHNN VI PABHO IIOJIOBIHE YMCTIA Y37I0-
BBIX JIHUI CPEIMHHOI IIOBEPXHOCTY 060/I0UKY, apajUIenbHbIx ocy OX, WM 9ncity
Y3/IOBBIX [IaMETPOB CBOOO/HOI TOBEPXHOCTI SKUKOCTIL.

ITpuBesieM 4MCTIEHHBIE PE3y/IbTAThl ONPEENeHNs COOCTBEHHBIX YacTOT KOMeOaHMit 1
HPUCOEMHEHHBIX MaCC IVUIMHAPUIECKOI 000/IOUKY, YACTIIHO 3aII0/THEHHO XXIAKOCTBIO.
Ha pric.1 nprBenens! rpaduky n3MeHeHNsI TIEPBBIX TPEX YacTOT KOmeOaHmit OIoroit 060-
nouku ¢ mapamerpamu: ¥ =3; R/6 =100; & =109.2; 1 =0.3; @ =0.098; p =0.01.

BbIBO)I: V3meHeHme X> COOTBETCTBYIOIIET'O IIEPBIM TPEM 4aCTOTAM, B 3aBMCUMO-
CTN OT YPOBHA 3aIIO/THEHMA IIPU YITIaX 3aKPEIICHNA ITOKa3aHO Ha pI/IC.l. Hp]/[ 3TOM
TIO/IOKEHME MECTaA 3aKPEITIEHUA 000/I0YKM 3HAYUTENBHO BIMIET Ha HUBIIYI0 9aCTOTY
KO)’Ie6aHI/II‘/)I, B TO Bp€M: KaK BbICIHINIE YACTOTDHI M3MEHAIOTCA HE3HAYMTEIDHO.

Vicnonb3oBaHHadA nuTEparypa:

1. Kontynos M.A. ITonsydecTs u permakcauusa» — M.:, Beiciras mkoma,1976. -277 c.

2. Msayenkos B.J., Manbues B.I1. MeTopp! 1 anropuTMbl pacdera NPOCTPAHCTBEHHBIX KOH-
crpykuuit Ha I EC. - M.: MammHOCTpoeHme, 1984.278 c.

3. Masnasos T. [InHaMMKa BA3KOYNIPYTUX OCECUMMETPUYHBIX J TPU3MATIIECKIX KOHCTPYK-
umit. PacyeTsl Ha Mpo4HOCTD, 1988, MammHocTpoenne, 186-199c.

4. O.Tommaros, JK..Apames, T.MaBmanoB. OmpesieeHne AMHAMUYECKNX XapaKTePUCTUK
CTPYKTYPHO-HEOTHOPOJSHBIX IIPU3MATHUeCKUX KOHCTPYKIMit. COOPHMK MaTepyuaaoB MeX-
IYHapOHOJ HayYHO-TEXHUYECKOil KOH(epeHIMU Ha Temy: «COBpeMeHHblE MaTepuabl,
TeXHMKA ¥ TEXHOJIOTMM B MAIIMHOCTpOeHnn». Aynokan: 2014.¢.115-118.

5. JK.A. fpamos, 9. Tommaros, II1.B. Mynpamosa, C.Cyntonos. O6 ofHOM MeTOfIe IMHAMIYe-
CKOTO pacyeTa 000/I04eYHbIX 97IeMEHTOB IMAPOTEXHNYECKUX COOPYKEHMII C y4eTOM JaBJie-
Hie xupkocTy. “KMIioK Ba cyB Xy KaJIUTMHUHT 3aMOHABUII MyaMMOJIapy” MaB3yCHUaru
MKTUOP/N Tasabaap, MarucTpaHT/Iap Ba €1l OMMIapHUHT X1 V-1IMmit aMasinit aHKyMa-
Hy Makomanap Tymramu. TVIMY, TomxkenT 2015it. 6.356-359.

6. NeDGU 03349. «<ASVOO1Z» CobcTBeHHBIe KONe6aHNs BA3KOYIPYTUX 0CECUMMETPUIHBIX
0607109 YHBIX KOHCTPYKIIMIL.

77



MONOGRAFIA POKONFERENCY]JNA

78



TECHNICS AND TECHNOLOGY. #14

79



MONOGRAFIA POKONFERENCY]JNA

80



	_GoBack
	n230
	bookmark128
	bookmark130
	_GoBack
	_GoBack
	_Hlk1498555
	_Hlk1498564
	_GoBack
	ЕСТЕСТВЕННОЕ ВОЗОБНОВЛЕНИЕ СОСНОВЫХ ЛЕСОВ В УСЛОВИЯХ ТЕХНОГЕННОГО СТРЕССА
	Чжан С.А., Пузанова О.А.

	Теоретичне дослідження інваріантності первинного перетворювача енергоефективності подрібнення руди до впливу експлуатаційних факторів
	Мацуй А.М.
	Кондратець В.О.
	Абашина А.А.

	ДВОФАКТОРНА АУТЕНТИФІКАЦІЇ, ЯК ЗАСІБ ЗАХИСТУ ПЕРСОНАЛЬНИХ ДАНИХ
	Кобзев І.В.
	Лук’янова В.А.

	IMAGE SEGMENTATION METHOD FOR ONBOARD ENVIRONMENTAL MONITORING SYSTEMS
	H. Khudov1, 
	V. Pavlii1, 
	I. Khizhnyak1, 
	O. Makoveichuk2, 
	R. Khudov3, 

	THE OPTIMAL MODES PREDICTION OF QUASI DYNAMIC ENERGY SYSTEMS
	Viktor Denisov
	Sergey Denisov

	ИССЛЕДОВАНИЕ РАБОТЫ СУПЕРГЕТЕРОДИННОГО РАДИОПРИЁМНИКА
	М.М. Крыкбаев,  А.Р. Рахматуллаев, Т.Т. Төстікбаев
	Д.А. Мусаджанова
	Н.А. Мусаджанова
	К.Т. Дадаматова

	Компьютерные технологии и их применение на занятиях русского языка.
	Юлдашева Севара Файзулла қизи

	НЕКОТОРЫЕ АСПЕКТЫ ВЛИЯНИЯ ТЕРМОСТАБИЛЬНОГО ЦИТОПЛАЗМАТИЧЕСКОГО ФАКТОРА НА ТРАНСПОРТ АНИОНОВ В PH-ЗАВИСИМЫХ КАНАЛАХ МИТОХОНДРИЙ СЕРДЦА КРЫС
	Каримова Шаира Фатхуллаевна
	Исмаилова Гулзира Орынбаевна
	Эгамбердиева Мадина Исомитдиновна
	Хамитова Назокат Одилжоновна
	Мирмахмудова Саодат Иноятовна

	Use of Skype technology in distance learning
	Moydinova Elmira,
	Ibodullayeva Zilola,
	Ziyodullayeva yulduz,
	Olimova Xumora,

	НЕКОТОРЫЕ ВОПРОСЫ ПРИМЕНЕНИЯ СПУТНИКОВОЙ СВЯЗИ СОВРЕМЕННОМ МЕДИАОБРАЗОВАНИИ
	С.С. Бабаджанов
	М. Д. Тухтамуродов., Х.З. Хайритдинов, К.К. Тагаев.

	EDUTAINMENT ТА SCIENCETAINMENT У ПРОЦЕСІ ПОПУЛЯРИЗАЦІЇ ХІМІЧНИХ ЗНАНЬ
	Кирилова Д. В.

	Additive Cauchy functional equation
	Rajabova Nilufar Komiljonovna,

	ИСПОЛЬЗОВАНИЕ ОПОРНЫХ СХЕМ ПРИ ИЗУЧЕНИИ ТЕМЫ «ГИДРОЛИЗ СОЛЕЙ»
	Аманов Р.А.,

	MODERN MULTIMEDIA AND OTHER OPPORTUNITIES IN EDUCATION.
	Rajabova M.K, Ostonova F.I

	The development of science –technics and production and the place of consumer culture in the period of globalization
	Haydarov А.N.

	ОБ ОДНОЙ МЕТОДИКЕ ОПРЕДЕЛЕНИЯ ГИДРОДИНАМИЧЕСКОЙ СИЛЫ, НА ПОВЕРХНОСТИ ОБОЛОЧЕЧНОЙ КОНСТРУКЦИИ
	Т.М. Мавланов
	Э.С. Тошматов
	Сохибкулов Муроджон


