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OCHOBHBIE XAPAKTEPUCTHUKHU AJITEBPBI
TPUIIVIETOB U.I'PEBCA

Yucna Buga o =a&+bn+cl paccmatpuBan Mopran B 4-it yactu

cBoero TpakTata «O0 OCHOBaHWH anreOphl», 03ariaBIeHHON «O TpOoHHOH
anrebpe». Jle Mopran paccMoTpen pa3iuyHble aIreOphbl TOrO THIMA, B TOM
yucae anredpy ¢ TaOmuield yMHOXXEHUs Oa3MCHBIX 3JEMEHTOB. B 3roif
anrebpe Ga3UCHBIN SNEMEHT { MIPACT PONb 1, & SMEMEHTHI 1| U { CBA3aHbI

cootHomenusmn 1’ = =—& Ecim Mbl o6osHaumm  &,—n u —(

COOTBETCTBEHHO uepe3 1, €, €% MBI MOXKEM 3ammcaTh SJIEMEHTHI JTOH
3 v

anre6pel B Buje o = a+be+be?, (*) rne € =1. VimMenno B Takoit popme

OTIPENICIH 3Ty auredpy, 3JIEMEHThI KOTOPOH OH Ha3Bal «TPHUILICTAMUY,
I'peBc B pabote «O6 anredpanueckux tpuruietax» (Jyomun, 1847 r.).
Ta6nwuma Komn s anre6opsr #(E,1,8) :

E?'l !’:?2 e 3

* g M o

é g g m ¢
! n n — g
€ g g &1 M

Tax kak mo0oii Tpumier Y.I'peBca o MokeT OBITH IpEACTaBICH B
Buge (*) rge E=1,-n=e,~({=€’ To Gasuc mmeer Bux Lee’ .
TMockoNbKy Ga3uc CONEPKUT TPU 0a3UCHBIX 3eMenTa To dimz[E,n,(]=3 .

CrpykrypHble KOHCTaHTHI anrebpsl #(&,M,() paBHBI :
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Cll1 = 1,C112 =0, Cll3 =0, C;l =0, C;z = O,C;3 =1, C;l =0, C;Z =1 C;a =0;
0121 = 01C122 =1, C123 =0, C221 =1 C222 - 0,C223 =0, C321 =0, C322 - 0'C323 =-1
C}=0,C.,=0,C,=1C,=0,C,=-1Cs,=0,C, =1C, =0,C3, =0;

Anrebpa TPHUILIETOB SABISETCS KOMMYTAaTHBHOHM anreOpoil, Tak Kak
BBITIOJTHSAETCS YCIOBHE CHMMETPUYHOCTH CTPYKTYPHBIX KOHCTaHT IIO
HIDKHUM WHIEKCAM Ci'; = Cf,

CremoBareibHO, IIGHTP anreOpsl COBMANacT C Camoi anrcOpoi.
3Haunt, anredpa .-/= R(Le, ez) HE LEHTpaJbHasl.

Y4uuTHIBas BHIIONHEHNE aKCHOMBI A9 THHEHHOH anreOphl, BUINM, 9TO
nuHeWHas — anrebpa .o/= R(1,€,€) accouuaruBHas, CileIoBaTeNbHO, U

AIBTCPHATHBHAA
Brmmonmasercs YCJIOBHUC CYHICCTBOBAHUA TJIaBHOM CANHUIIBI 6,

takoi uto (V a € A)[a-8 =03-a=a]- anrebpa yHUTaJbHAa.
Ora anrebpa sBiseTcs anreOpoit 0e3 eNieHUs], MOCKOJBbKY BCSIKast
anrebpa ¢ JesieHneM umeet pasmepuocts 2". Hopma Hamei anreGpsr:

a b ¢
Nr(a)=D(A)=|c a —b|=a’—b®—c®—3abc.
b —c a

IpencraBnenns anre6psr /= R(L,e, ez) 3aJ]aF0TCS TaK :

a b c

O=a&+bn+c{«<>|Cc a -—Db |-mpasoe perynspHoe npeacrapicHue;
b —c a
a b c

O=ag+bn+cl{«>|c a —b |- neBoe perynsapHoe npejacrapienue;
b ¢ a

Jluneiinas anrebpa ./,  SBISETCA  TOJNYNPOCTOM, TaK  Kak

R(EN,0) = RDC, Tne R € — TPOCThIe anreOphI.

ABTOMOp(}H3MOM Ha3bIBaeTCst ©I30MOP(HU3M JIMHEHHOI anredpbl

«/, Ha cebsa. CymecTBYIOT HECKOIBKO CIIOCOOOB  HaXOXKICHHUS

aBTOMOP(HU3MOB:
1) mo ompeeneHuio;
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2) qepes AHAJIUTHYCCKOC COOTHOIICHUC C HCIIOJIB30BAHUECM
CTPYKTYPHBIX KOHCTAaHT

ctat A= D= (o) Cipp = Co0 97 ;

3) ecniu amrebpa ./, mpocras, TO aBTOMOP(U3M  SBILIETCS

BHYTPEHHMM M UMEET BUI (o) = pap .

B panpHeiilieM mnepBbId  aBTOpP NPEANOJAraer IMpOBECTH
KOHKPETHBIE BBIUNCICHUS JUISl HAXOKACHUS ./t R(E, M, ).

JIureparypa:

1. Anekcangpo H.J., I'pynnsl. Jluneiinvie ancedpwi. — bupck: B
baml'Vy, 2017. — 220 c.

2. AopynxakoBa FO.W., Huxynuna A.H., Hayxa 6 wkone u 8yse:
Marepuansl HayqHOH KOH(EPEHINN acCIMPaHTOB U cTyAeHTOB. / [Tox oOm.
pen. A.®. IlonomapeB. — bupck: bupck. ¢mn. bam. roc. yH-ta, 2017 —
Yacts 1. —238c.

3. TloctaukoB M.M., I pynnet u anreebpor Jlu. — M.: Hayka, 1982. —
447 c.

4. Pozendensn B.A., Ucmopus neesknudosoti ceomempuu.

— M.: Hayka, 1976. — 408 c.

5. Charles Graves On Algebraic Triplets, Proceedings of the Royal

Irish Academy (1836-1869), Vol. 3 (1844 - 1847), pp. 51-54

Aiimyp3una 10.A., Mykumos B.P
b® bawl'V, r. bupck, Pb
Myxumog B.P. k. ¢p.-m. H., Ooyernm
aimyrzina_96@mail.ru

METOJ MOAEJIUPOBAHUSA ITPU OBYYEHUHN PEHIEHUIO
TEKCTOBBIX 3AIAY B IIKOJIBHOM KYPCE MATEMATUKHA

TekcroBass 3amada - O5TO ONHUCAHUE HEKOTOPOW CHTyallMd Ha
€CTECTBEHHOM SI3bIKE€ C TpeOOBaHMEM JIaTh XapaKTEPUCTHKY KaKOTO-ITHOO
KOMITOHEHTa JTOH CHUTYyalli¥ WIH OTHOIICHHS MEXIy KOMIIOHEHTaMH.
OCHOBHBIMH ~ CHIOCO0AMH  pEIICHUS  SBJISAIOTCS  apuQMETHUSCKUA U
anreOpanvyecKuil METOIBL.

B V—VI knaccax npu aHaiuze ycloBUs 3a/1aqi, UCIIOJIb3YIOT pa3Hble
BHJIBI KPATKUX 3aIKCEH U CXEM, a CO3JIaHHE MOJICIH 3aJadyd O0ydJaroninecs
UCTONB3YeT KparHe peako. [Tpu GpoHTambHON paboTe MO PEHICHUIO 33a1a9u
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YUUTENS WHOIJA OIPAaHWYMBAIOTCS IPABUIBHBIMH OTBETAMH JBYX-TPEX
00y4JaromuXcsl, a OCTANbHBIE 3alMCHIBAIOT 32 HUMH T'OTOBOE pelieHue 0e3
riryookoro ero moHuMaHus. CuHMTaeM HYXXHBIM YCOBEPIICHCTBOBATH
METOJUKY OpraHH3aluHi PaboThl MO MEPBUYHOMY BOCIPHATHIO U aHAIH3Y
3aJa4M, YTO MOMOXKET OOECIEeUUTh OCO3HAHHBIM M JIOKa3aTeNbHbIH BBHIOOD
apu(METHIECKOTO TSHCTBHUI BCEMH 00YJaOIIIMUCS.

Ha HaganpHOM 3Tane Ui KaXaoro o0ydaroIIerocs riiaBHOE - MOHATH
3ajady, T.€. YSACHHTb, O Y€M B HEH HIET peub, YTO MU3BECTHO, YTO HYXHO
y3HaTh, KaK CBSI3aHbI JaHHBIE W T.N. MBI CUMTaeM, 9TO AT ITOTO CIEAYET
MPUMEHSATH METO]] MOJICTMPOBAHNS CUTYAINH, OTPAKCHHOH B 3a1ade.

Uro jxe IMOHWUMAETCsA II0J MOJSIHPOBAaHHEM 3agaun? B mmpokom
CMBICIIE CJIOBA MOJCJIHMPOBAHME - 3TO 3aMEHa JACUCTBUHM C peajJbHbIMU
npeaMeTaMu  AEHCTBHSMM C HUX 00pa3aMH, MOJACISIMH, MYJSDKaMH,
MakeTaMH, a TaKXKe 4epTexaMM, CXeMaMH H T.I1.

Paccmotpum npumep.

3adaua 1. B IIKOTPHOM MaTeMaTHYECKOM KpyXKKe 3aHuUMaroTcsa 18
Jneteil. B TaHIeBaIbHOM Kpykke Ha 12 geredi Oojbiie, uYeM B
MaTeMaTHYeCKOM, a B CIIOPTHBHOM KpY)XKE Ha 5 aeTell MEHbIIE, YeM B
TaHIeBaJIbHOM. CKOJIBKO JIeTel B CIIOPTHBHOM KpYKKe?

Tak, B V Kkiacce, BIepBbIe aHAIM3UPYS YCJIOBHE 33/1a4H, €T0 KPaTKO
3aNMCBIBAIOT IPUMEPHO B TAKOM BHUJIE.

B marem. kpyxxke — 18 1.

B tanm. kpyxke — ?, Ha 12 1. Gosbliie, 4eM B MaTeM. KPYyKKe.

B criopT, kpyxke — ?, Ha 5 1. MEHbIIIE, YeM B TaHI[. KPYXKKe.

Takas 3amuch TpH  NEPBUYHOM  aHANM3€ yCIOBUSA  33Ja4d
HepalfoHallbHa, TaK KaK HE PACKPBIBAeT HATJIAJHO 3aBHCHMOCTH MEXAY
JIAHHBIMH M MCKOMBIMHU BEJIMUMHAMH M HE IOMOTaeT B BHIOOpE JEHCTBHS.
MpI ke TpesyiaraeM o0ydaronumcs MoJiens (puc. 1).

18yen.
B MaT.Kp.
Ha 12 uen Gonbwe
B TaHL. Kp.
? Ha 5 yesn. meHbwe
Bclopr.kp. H—————+-H
Puc. 1

TTogoGHast MoJienb MaeT HarjsgHOe IMpeICTaBIeHHE 00 OTHOIICHHUSIX
MCXIY NaHHBIMHU 1 HCKOMBIMH.

AHann3upys yciaoBue, 00yJaronifecs BhISICHIIOT, 9TO B TAHIICBAIEHOM
KpyXKe netei Ha 12 Goxplne, 9eM B MAaTEeMaTHYECKOM, T.€. UX CTOJIBKO XKe
na eme 12. TToaToMy OTpe30K Ha cXeme, H300pa)KaloNIuil YHUCICHHOCTh
o0yJaromuxcs B TAHICBAJBFHOM KpPYXXKE, OHH HA4depTAT OOJBINCH ITHHEI,
9eM  OTpe30K, M300paxaroluii  YHCICHHOCTh  OOydYaroIuxcs B
MaTEeMAaTHYCCKOM KPYKKE. A Tak KaK B CIIOPTUBHOM KPYXKKE 00yJaroIuxcs
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Ha 5 MeHbllle, YeM B TaHIIEBAIHLHOM, T.€. X CTOJIBKO K€, HO 0e3 5, To n
OTpE30K, H300paKaroUMi YCJIOBHO YHCJIEHHOCTh OOydYaromuxcst B
CHOPTHBHOM KpY)XKE, JIOJDKEH OBITH KOpOYe OTpe3Ka, 0003HaYaloliero
YHCIIEHHOCTh 00yYaroNIMXcs B TaHIEBAIBHOM KpyXke. Jlajnee, aHaIM3Upys
MIOCTPOCHHYIO CXEMY, OHH CaMOCTOSATENILHO 3allUCHIBAIOT PEIIeHHE 3aJauu.

MoHO TpemsoXKUTh OOydJaromuMcsi HAWTH W IPYrod CHocod
pelIeHus, paccMOTpeB Ooiiee BHUMATENBHO Ty e Mojaenb. Omnmpasch Ha
rpadMUecKyl0 CXeMy, OHH BBIICHSIOT: B CIOPTHBHOM KpYXXKe JeTei
OompIne, 4eM B MaTeMaTHYECKOM KpYXKKE, OMpPENeIIiOT, Ha CKOJIBKO
oonpure (12—-5=7 x1.), a 3aTeM yxe OTBEYAIOT Ha IIOCTABJICHHBIA BOIPOC
(18+7=25n.).

I'paduueckass Mojenb 3agaydl MO3BOJISICT MPEAYNPEIUTh OMIMOKUA B
pemiernu. OHa TakKe CO37aeT MPEANOCHUTKH ISl aKTUBHON MBICTUTENLHOM
JeSITeIbHOCTH B TOMCKAaX pa3HBIX CIIOCOOOB pelIeHHs OJHOW M TOH ke
3amadyd. 3aMeTHM, 4YTO TaKOM TMOHMCK CIIOCOOCTBYET pa3sBUTHIO Yy
00y4aloKXCcsl BAPHATUBHOCTH MBILIJICHUSL.

Jlurepartypa

1. Hemumesa W.M. MonenmupoBanne Tpu pemieHHH  3agad//
Marematuka B mkose. 2008. Ne5.

2. AzapoB A.U. TekcroBwle 3amaun: mocooue i ydammxcs / A.U.
Azapos, C.A. bapsenos, — Munck: TerpaCucremc, 2002. — 208 c.

3. JLB.lllenexoBa CroxeTHbIC 3agadyd [0 MareMartuke /y4eOHo-
METOIUYECKOE mocodue/: - Maiikomn, u3a-so AI'Y, 2007. — 174 ¢

Axmainiosa H. B., I'maésa O. B.
b® baml'VY, r.bupck, Pb
Tunésa O. B.
akmalova.nafisa@yandex.ru

PEHIEHUE HEKOTOPBIX TPUTOHOMETPUYECKHUX CUCTEM

B mKkoisHOM Kypce MaTeMaTHKH YAEISeTcs 0c000e MECTO M3Y4EHHIO
TpUroHOMeTpuUecKuX QyHKIHH. OcoObli MHTEpeC K N3yYEHNIO OCHOBHBIX
METOJIOB PELICHUs] TPUTOHOMETPHUECKUX YPAaBHEHUIN M HEPABEHCTB CBS3aH
¢ TeM (haKTOM, YTO OHHM BCTPEYAIOTCSI BO MHOTHX 3aJadax TEOPETHYECKOTO
U TIPUKJIAJHOTO XapakTepa, B YaCTHOCTH B cTpykrype EI'D kak B 6a3oBoM,
TaK 1 npoduiabHOM. [103TOMY Ha CerOgHANIHNI AE€Hb MIKOJIBHUKH JOJDKHBI
BJIaJICTh OCHOBAMH PEIICHNUS TAKOTO POJia YPaBHEHHH U UX CHCTEM, XOPOIIO
OPHEHTHPOBATHCS B PA3HOOOPA3UH METOIOB UX PEIICHHUS.
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OGpaTI/IM BHHUMaHHC Ha CUCTCMbI, BKIIIOYAIOIIUC B cebs YpaBHCHUEC U
HCPABCHCTBO. Pelienue Takux CHCTEM BBHI3BIBACT TPYAHOCTHU Yy Yy4dallluxcH,
TaK KaK TYT HYKHO BI)IGI/IpaTL TOJIBKO T€ OTBETHI YpPaBHCHHA, KOTOPBIC
BXOJAT B HMHTCPBaAJIbl PCHICHWUA HCEPABCHCTBA, IPHU I3TOM HC 3a6LIBa$I, o
HeOGXOI[I/IMOCTI/I, apo obnactu OIPCACIICHNS YPAaBHCHHSA U HCPABCHCTBA.

2

COSX=—01)
IIpumep 1. Pemuts cucremy

- 1
sinx>—.
2

cosx:%, cosx:i§+27zk,kez,

Pemenune: Mmeem =
. 1 . 1
sinx>—; sinx > —.
2 2
. J.
=Ss1mnx
" - 1 P 1=0.5
E\ 4 i TN
7 oI ST X
_()E ~1 6 4 6 \
Tn 57
W3 pucyHka BUHO, UTO Ha TPOMEXKYTKE —?;? , INIUHA KOTOpOro 27,

. 1 4 Vs
HEPABEHCTBY SInx>E YAOBJIETBOPSIET TOJBKO YHUCIIO Z, a _Z - HET.

T
CrenoBartenbHO, BCe YMCIa BUA 2 + 27N, N € Z yIOBIETBOPSIOT JAHHOMY

YpaBHEHHIO.

OTBeTt: X =%+27zn, neZz

Ipumep 2. Pemnts ypaBHeHHE /5C0S X —COS 2X + 2sin X = 0.
Pemenne. Ilepenuiiem ypaBHeHUE B BUE

J5c0s X —C0s2x = —2sin X .

DTO ypaBHEHHE PAaBHOCHIILHO CHCTEME
5¢0S X —C0S 2X = 4sin? X,
{sin x<0.
CnepBa peuiacm ypaBHeHI/IC:
5c0s X — (2c0s’—1) = 4(1—cos’ X) < 2cos® X +5c0s x—3=0.
Orcioga C0sX =0,5 unu COSX =—3 (HeT KopHeii).
W3 ypaBuenus COS X =0,5 momyunm:
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X:i%+27m, neZz.

N
y=sinx ’
” I 1
IANE 1/\
o 3

U3 pucyHKa BHIHO, YTO HEPaBEHCTBY SINX <0 yHOBIETBOPSET OAHO

Vi V4
YHCIIO - —E. CrnemoBartenbHO, OTBET OyeT _E +27h, neZ.

OtBer: X = —%+27zn, neZ.

Mpbl cuMTaeM, YTO IPU PEUICHHH CHUCTEM TPUTOHOMETPUUECKHUX
YpaBHCHMH M HEPAaBEHCTB, HAa IMOCJCIHEM JTame pEHICHUs YI00HO
oOpamatbess k rpaduky GyHKIMH. B 3TOM ciydyae ydamuamcsl HarjsIHO
BU/IHO KaKUE PEIICHNS YPABHCHHUS CIICAYET BKIIOYATh B OTBET, & KAKUE HET.

JIureparypa
1. bammakoB M. U. Anrebpa u nHavana ananuza. 10-11. YueOHoe
mocobue st 10 — 11 xr. cpenneit mkonsl. M. [IpocBemenne.2012. — 335 c.
2. 3BaBuu B.U., Ilurapes B.Il. TpuroHomerpuueckue ypaBHEHUS
//Matemaruka B mkone. - 2015. - Ne 2. - C.23-33.

Aunexcanaposa B.E., Uynunos B.B.
B® baml'V, r. bupck, Pb

Yyounos B.B. 0.¢h.-m.1., doyenm
aleksandrovav2018@mail.ru

HEPCHHEKTHUBBI PA3BUTUSI THOOT'PA®UKHU B
OBPA30BATEJIHOM ITPOIIECCE

Bce mpoekThl, KOTOphIe MBI BCTPEYacM B CETH HWHTEPHET, TaK WA
WHAYe, CTPEMSTCS BH3YAIH3UPOBATh MHPOPMALUIO, YTOOBI JOHECTH €€ IO
moyp3oBareis. Beé BoicTpamBaercs B (opMe o0pa3oB W accolUanui, TO
caMoe TIOCTETICHHO TIPOUCXOINT U Ha YPOKE.

Busyanusanus akTyajdpHa cefiuac Kak HHUKOrJa B OOy4YCHUU
IIKOJNHHUKOB. He 3psi caMbiMM TOMYJSPHBIMA KHHUTaMH B OHOIHOTEKax
cranoBsitcs «Marematika B Tabiauuax u cxemax» win «[ paxkpaHckoe
mpaBo B Tabnumax». To ectb uWHoOrpapuUeckwid AW3aiiH MOMOTaI
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YYEHHKaM C JaBHUX BpeMeH. Ho BpemMeHa W3MEHWINCH, Terephb JIF0IU
MOCTUTAIOT TPAaKTUYECKH BcE B Tabnmmax M cxemax. M3meHwics cam
npouecc OOyYeHHsl WIKOJIbHUKOB, M W3MEHEHHS OTH TaKXKE CBSI3aHbI C
Bu3yanu3anueil 3HaHuil. [losBMIIMCH NporpaMMbl AJIsl TpPE3eHTAlUH Kak
PowerPoint, moMormu caenath nepBble MIark B 3TOM HAIPaBICHHH.

Tak winm WHa4Ye, TOBOpOTa Haszalg yXe HE OymeT, M MBI JOJDKHEI
COOTBETCTBOBAaThH BPEMEHH, W Oojiee TOro, YUHUTHh JeTedl paboTate C
nHpOpMauei TakuM 06pa3oM, 9TOOBI Ha He€ XOTEI0Ch TIOCMOTPETD.

Wnudorpapuky ceromHs MOKHO cO37aBaTh W B Ooyiee CIOKHOM BHJIE
0e3 3HaHUSA M OCBOCHHS CEPbE3HBIX rpa)iIeCcKUX HABBIKOB.

CymecTByeT pasiuyHBbIE CEPBHCHI W CAHTHI, MO BH3YyalW3aldd U
CO3JIaHUH uHporpadukH. 310 aKTyaJIbHOE HamnpaBJIeHUE
MH(OPMALMOHHOTO TU3aiiHa, KOTOPOE UCIIOIb3yeTCsl BO BceX obiacTsax. Ho
CaMbIM Ba)KHBIM B MacTEpCKOW SIBJISETCS TO, YTO OHA JIOJDKHA ITOKA3aTh
yyacTHHKaM-KakuM  oOpazom  wuHporpadpuka Moxer paboTrath B
obpasoBarenpHOM mporiecce. [2].

CymectByer aBa moaxojga pabotel ¢ uH(porpagukoii B ydyeOHOM
nporiecce (CXeMaTHIHO 3TO MOKHO H300pa3uTh TaK):

PykoBoaurenb— YueHnuk

Yyenuk—PykoBoauTenb

[epBrrit BapuaHT - HHPOTpaguKa CO3MACTCS MEIAroroM s PEeIICHUS
00pa3oBaTeNBHBIX 33724, B IIEPBYIO OUYepelb, IS MPHUBICYCHUS BHAMAaHUIL
ydeHuKa K TeMe. [1o Gonpimomy cuéty - ydeOHBIE TUTaKaTHl B OOJBITHHCTBE
CBOEM MOXXHO OTHeCTH K wuHporpapuke. Ho »3ToT Bapmant He
MOJpa3yMeBaeT YJacTHsl IIKOJBHUKOB - OTOT TMPOLECC MBI MOXEM
accouuunpoBaTb ¢ Web 1.0 ("MoxeM CMOTpETh, HO HE MOXKEM Y4acTBOBaTh'")
[1].

A BTOpOH BapHaHT, [0 MOEMY MHEHHIO, Ooyiee yCIIeIIeH - y4YEeHHK,
mpoBenisi cOOCTBEHHOE WcCclefoBaHne, paboTas B yd4eOHOM IPOEKTeE,
aHAJIM3UPYeT Marepual, BbIAEISET aKIEHThl W CaMOCTOSTENBHO CO3JaeT
nadorpapuky. Pabora Ham HeH crmocobcTByeT Ooree TIIATEIEHOMY
M3y4YEeHUIO MaTepHaia, pa3BHBAaeT KpUTHYecKoe MbluuieHHe. C MoMombio
OTZEJBHBIX CEPBUCOB PaboTaTh HaJ MH(POrpapuKOi MOKHO KOJUIEKTHBHO,
9T0 yXe napyras ¢opma paboTel C AEeTbMH, HO HE MeHee BaxHas. B
nporecce y pedsT MOsBISIOTCS HaBBIKM paboThl B kKoMaHne. HecmoTps Ha
TO, 4YTO wuH(porpapuyeckuii nu3ailH TNpHUMEHSETCS B INKOJAaX JaBHO
(BcmomMHMM XOTs OBl mocoOust "Pycckuii s3Ik B Tabimmax m cxemax",
y4eOHbIC TTaKaThl U JIp.), HE KaXKIas cXxeMa sBIIsIeTCS HHPOTrpauKo.

HNudorpaduka coenmHser B cebe M CXeMaTHYHBIC BBIPOKCHUS, U
WIUTIOCTPAINy, U JruarpaMMsbl U 1p. Camoe TIaBHOE, YTO TOJDKHA COAEPIKATh
B cebe mH(porpadpurka 3to CMbBICJI, umes, KOTOPYIO XOYET BU3YaJIbHBIM
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00pa3oM mepeaarh Menaror Wik MIKOJBHHK. A yX 007acTh NPUMEHCHUS
uHporpaduku - caMas IMHPOKas — OT OOBABICHUH 1O BBIPAKCHUS
COOCTBCHHBIX HCCJICIOBAHUH.

JIureparypa
1. Mopes U. A., @amaneeB A.I'., Maxorkur C.K., Argpocos IL.T.
[Ipob6membr KOMIBIOTEPHOTO TIPeICTaBICHUS o0Opa3oBaTensHON

napopmanuy / Bectank Yal'V. 2015. Ne 10-11. — C. 198-205.
2. TlomoOuex A. B., Hukymosa I'. A. Jlu3aifH KOMITBIOTEPHOTO TEKCTA
KaKk ONMH M3 HMHCTPYMECHTOB YIpPABJICHUS BHUMAaHHEM IIOJb30Batels //

Hosrle TexHOMOTHE B 00pa3zoBanuu. — Boponex: Hayunas kaura, Ne5(18),
2016. - C. 55-59.

Auekcanaposa E.B.

b® baml'VY, r.bupck, Pb

Pycunos A.A. k. ¢.-m. H, cm. npen.
lena.aleksandrova2016@yandex.ru

MATEMATHYECKASI MOJEJb YYETA U AHAJIM3A
JABWKEHUA JEHEXXHBIX IOTOKOB OPTAHU3ALIUA

JlesTenbHOCTh KOMMEPYECKHX OpraHu3alMi, NpecleAylolux B
KayecTBe CBOEH HIKOHOMHYECKOH IIeNM HW3BJIE€UEHHE NPHOBUIN, SBISETCS
BAYKHOM IIPEANOCBLIKOM BO3HUKHOBEHUS JIEHE)KHOTO MIOTOKA.
Ocy1mecTBieHHE MPAKTHYECKH BCEX BHIOB TOPTOBBIX OINEPALMIl CBS3aHO C
ONPEJEIICHHBIM JIBUKECHUEM JICHEXKHBIX CPENICTB.

Baxnenmel 3agadeil ynpaBJIeHHs JCHEKHBIMU IIOTOKAMU SIBJISETCS
JIOCTUXKEHUE TOUKHM ONTHUMHU3ALMM, KOTJA IIOJYYEHHBIX CPEJCTB XBaTacT Ha
BC€ BBIIUIAThl PACUETHOI'O NEPUOJA.

Mogens AE€HEXKHOro MOTOKAa OPraHU3allud MOXKHO INPEICTaBUTh, Kak
B3aUMOCBSI3b BHEHIHUX (BXOAAIIMX M MCXOAAIIMX) M BHYTPEHHHX
JICHEXKHBIX TTOTOKOB [1].

Pacyer 4yncTOro JEHEkKHOrOo MOTOKAa B IEJIOM, IO OTJACIBHBIM
CTPYKTYPHBIM €ro MOJpa3/iesieHus M (IIEHTpaM OTBETCTBEHHOCTH), IIO
pa3IMYHBIM BHJAAM XO3SHCTBEHHOW [JESITEABHOCTH WIH  OTJEJIBbHBIM
XO3AWCTBEHHBIM OIIEPANHAM OCYIIECTBISIETCS TI0 CIeAyromei Gpopmyie:

Il = [J1-0411 1)
rae: Y11 - cymMa 4uCTOTO JIGHE)KHOTO TOTOKAa B paccMaTpUBaEMOM
TIEpHOJIe BPEMEHH;
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IJJIT - cyMMa TIOJIOKUTEIBHOTO JIEHEXKHOI'0 TOTOKa (MOCTYIICHUH
JICHEXKHBIX CPEJICTB) B pacCCMaTpPUBAaEMOM IIEpUOJIE BPEMEHU;

Ol - cyMMa OTPUIATENBHOTO JEHEXKHOTO IMOTOKa (Pacxom0BaHUSA
JICHEXKHBIX CPEJICTB) B pacCCMaTPUBAaEMOM IIEPUOJIE BPEMEHU.

Kak BugHO n3 3TOM (hOpMyIBI, B 3aBHCUMOCTH OT COOTHOILCHHMS
00BEMOB TOJIOKUTENBHOTO M OTPHLATENHBHOTO IIOTOKOB CyMMa HYHCTOTO
JIEHE)KHOTO MOTOKA MOXKET XapaKTepPHU30BaThCA KaK MOJOXKHUTEIBHOM, TaK U
OTPHLIATENILHOW BEIMYMHAMHY, OIPEACSAIOIIMMU KOHEYHBI pPe3ynbTaT
COOTBETCTBYIOIIEH  XO3AHCTBEHHOM  NEATEIBHOCTM  OpraHu3aluud U
BIIMSIOIMMH B KOHEYHOM HTOre Ha ()OPMHPOBAHHME M IWHAMHUKY pasMepa
OCTaTKa €ro JACHEKHBIX aKTHBOB.

[TnaTexecnocoOHOCTH HIPEIIPUATHS - 3TO CIIOCOOHOCTh
CBOGBPEMEHHO M B IOJHOM O0BeMe Toramarb CBOM (DHMHAHCOBBIC
00s13aTenbeTBa [2]. DTO OCHOBHOM MOKa3aTeNb CTAOHIBHOCTH MPEAPHUSITHSL.
WHornma, roBops O IUIATEXECHOCOOHOCTH, MMEIOT B BHUAY JMKBHIHOCTH
MPEANpUITHS.

IMonsiTuss  marexecrnocoOHOCTH M JIMKBUAHOCTH — ONM3KH IO
COJZICp)KaHMIO, HO HE HJICHTHYHBI, BTOpoe Oonee emkoe. OT cremeHH
JMKBHUIHOCTH OanaHca MPEeNpHATHS 3aBHCUT IUIaTEXECIocOOHOCTh. B 1O
JKE€ BpeMs JINKBUJIHOCTb XapaKTEpU3yeT KaK TEKyIlee COCTOSHHE PacyeToB,
TaK W mepcrekTuBy. llpennpustne MoXeT ObITh IJIATEKECTIOCOOHBIM Ha
OTYETHYIO JIaTy, HO MMETh HeOJIaronpusATHbIE BOZMOXXHOCTH B OyIyIieM, U
Haobopor [3].

[IpoBeneHHOE  HCCIENOBAaHHWE  JAHHOTO  IOHATHS  ITO3BOJIMIIO
chopMyaHpoBaTh HauboJee MOJIHOE ONpeeSICHuE JaHHOH AIKOHOMHYECKOM
KaTeropuy: JEHEKHBIH MOTOK MPEACTaBIsIeT COO0OW CyMMy KOHKPETHBIX
MOTOKOB, OOCTY>KHBAIOIINX OTJEIbHBIC XO3SMCTBEHHBIE OIEpaluu C
Y4eTOM HayaJIbHBIX M KOHEYHBIX OCTAaTKOB. VIMEHHO MO3TOMY JIE€HEKHBIMU
MOTOKAaMH HEOOXOIMMO YIPABIIATh, & TAKXKE BECTH 3P(PEKTUBHBIN aHATIN3 U
y4er.

Jluteparypa
1. Kyrep M.U. Teopuss u mnpuHIHIB OyXTajTepcKoro ydera:
VYuebHOe mocobue At By30B 0 SKOHOMHYECKUM CIICLHATBHOCTSM. - M.:
®DuHAHCH U CTaTUCTHKA, - 2014, — 286 c.
2. Ulepemer A.Jl. Meronuka (pUHAHCOBOTO aHANW3a JEATEIBHOCTH

kommepuecknx opranmszanuii / A.Jl. Illepemer, E.B. Herames. — M.:
NHOPA-M, 2016. - 237 c.
3. ®posora E.E. [IpaBoBbIie hopmbl u cofiep)KaHnue

rOCyIapCTBEHHOTO ()MHAHCOBOTO KOHTPOJIA B c(hepe HATMYHOTO JEHEKHOTO
obpaenus // [IpaBo u xu3Hs. - 2015. - Ne 12. — C. 122-130.
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METOJUYECKHUE PEKOMEHJIAIIUU K U3YYEHUIO
JABJIEHUSA I'A3A B 7 KJIACCE

Tema «/laBneHue TBepABIX Tel, KHIKOCTEH M Tra3oB» B IIKOJIBHOM
Kypce pu3nku sBiseTCs OJHON M3 Hambojiee MHTEPECHBIX IS y4alIuxcs.
OT1OT WHHTEpec OOYCIOBICH HEOOBIYHOCTHIO, HOBH3HOH HM3y4aeMbIX
SIBIICHUI, TICPBOM BCTPEUCH UX C IOHATHEM «(PH3MUSCKUHA 3aKOH», OOIBIION
CBS3bI0 U3Yy4aeMOIr0 MaTepualla ¢ KU3HbIO, TeXHUKOU. IIpy yueHun naHHou
TEMBI y4JalHecs MOIyYaloT 0COOEHHO SIPKHE IPEICTABICHUS O IPUMEHCHUN
U3y4aeMbIX SBICHUM U 3aKOHOB Ha IIPAaKTHKE. be3ycioBHO, MHTEpec K
N3YyYCHUIO TEMbl CTHMYJHMPYETCS Takke pa3sHOOOpasHeM  OIBITOB
(atMocdepHoe naBieHHe, IepeAava JaBJCHUS JKUAKOCTAMH M Ta3aMu,
apXnMe0Ba CUJIa, IUIABAaHNE CyJI0B, BO3AYXOIUIABAHHE H T. 1.).

JlaBneHue ra3za Ha CTEHKH cOCyJa OOBSICHAIOT yAapaMH JBIKYIIHUXCS
MoJekys. ToT ¢akr, 4To BO BpeMs yaapa OJHO TeJI0 ¢ HEKOTOPOH CHIIOH
JeMcTByeT Ha Jpyroe, A ydYallUXcd IOHSATEH IO JKU3HEHHOMY OIBITY.
VYaap oTaensHON MOJIEKYIIbl IPOU3BOAUT HE3AMETHOE JEHCTBUE HA CTEHKY.
Ho gmcno monexyn ra3za B cocy/ie OTPOMHO, U OHH JIBUXKYTCS C "OOJBITUMHI
ckopoctaMu. IlosToMy pesynpTupylomee JOeHCTBHE BCEX MOIEKYI
OKa3bIBAETCS 3HAYUTEIBHBIM.

EcrecTBEHHO NpPEIONOXKNUTh, YTO JABICHHWE Ta3za TeM OoJblle, YeM
OoJIbIlIe YMCIIO MOJIEKYJ B eIMHHIE oObeMa (T. €. IUIOTHOCTH r'a3a) U uem
OoJbIlie CKOPOCTh MOJEKYJ. JIJisi TOATBEPIKICHUSI 3TOTO BBIBOJIA MOXHO
MOKa3aTh CIEAYIOUIMHA ONBIT C NPOOKOBBIM MHCTOJETOM. YMEHBIIUB C
MIOMOIIBI0 TAJIOYKA OOBEM BO3JyXa MEXIy NpOOKaMH, MBI TeM CaMbIM
YBEIMYHMBAEM IUIOTHOCTh BO3IyXa B TpyOKe, ClIeIoBaTEIHHO, €T0 TaBICHHUE,
YTO HarJIAAHO MOATBEPKAAETCS CIETYIOIUM 32 3THM BBICTPEIIOM.

3aBHCHMOCTh JABIEHUS Ta3a OT CKOPOCTH MOJIEKYJ Tak)Ke MOHATHA
y4aluMcsl, HO CBSI3aTh €ro ¢ TeMIepaTypol IIKOJIBHUKU CAMU HE CMOTYT.
OTH CcBEICHHSA UM JOJDKEH COOOIINTh YUHUTENh, ONMPAsCh HA IKCIEPHUMEHT
M UMEIOIIUICS OMBIT JETEH.

MHOTMM y4amuMmcsl HW3BECTHO, YTO JaBJICHHE B BEJIIOCHIICIHBIX
KaMepax, HarpeThiX JIydaMHd COJIHI[A, BO3pAcTaeT TakK, YTO OHHU MOTYT
JIOTTHYTh. YYEHUKU TPABIIIBHO OOBSICHAIOT 3TO: «IIPH HArpeBaHHWU Ta3
pacmmpsieTcs». 3amada yduTens TIyOKe pa3bACHUTh NPUUYNHY JaHHOTO
sBreHus. OHa 3aKIIOYaeTCs B YBEJIMYEHUU CKOPOCTH ABMXKEHUS MOJIEKYJ
IIPH TIOBBILICHUH TEMIIEPATypPhbl ra3a, B Pe3ylIbTaTe Yero yBEIMYUBAECTCS
YHCIIO yJApOB MOJIEKYJI O CTEHKH U CHUJIa KaXA0T0 yAapa.
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B Teme ywamyecsi BCTpE4aroTCsl CO 3HAHUSIMHU KaK dMITUPHUYECKOTO,
TaK M TeopeTHdeckoro ypoBHeil. Ecim ¢ npumeHeHuweMm (a 3HAYUT U
YCBOEHHEM) 3HAHUH SMIIMPHUECKOTO YPOBHS IO OOCTOHT MOJYHIE, TO CO
3HAaHUSMH TEOPETUUYECKOTO YPOBHSI BCE TOpa3/io Xyxke. AHaIUTHYECKHE
OT4YeTHl MeToAMCTOB 1o pe3yiprataM OI'D m EI'D roBopar o HU3KOM
YPOBHE Pa3BHUTHsI y YYCHUKOB UMEHHO TEOPETHYECKOTO MBIILIEHHS. A 3TO
3HAYUT, OHW HE YMEIOT NPHUMEHATh MOAEIbHBIE TEOPUH I OOBSCHEHUS
KOHKPETHBIX CHTyallnii. B yka3aHHOH TeMe ecTh XOpOLIME BO3MOXHOCTH
U OOYUYEeHHS ITOMY YMEHHIO.

IIpumepoM MOJEIBHON TEOpUU SIBISIETCS TEOPUSA MOJEKYJISIPHOIO
CTPOCHHS BEIIECTBA, HA OCHOBE IIOJIOKEHUH KOTOPOH OOBACHAIOTCS
NPUYUHBI CaMOT0 JIABJICHUS Ta3a M TaKKe HEKOTOPBIX 3aKOHOMEPHOCTEH C
HUM CBSI3aHHBIX: €Tr0 3aBHCHMOCTH OT TEMIICpaTyphl, KOHIICHTPALIUU
MoJIeKyJ (MJIOTHOCTH), Pojia Tasza, ero He3aBUCUMOCTH OoT o0beMa. [loaTomy
OpH W3YyYCHHH TEMBl YUYUTEN0 Hamo oO0s3aTeNbHO WCIONB30BaTh 3TH
Bo3MokHOCTH. Kakue ecth mytu ans 3toro? Tak kak y4yeHMKH H3ydaiu
CTPOCHHE BEIIECTBa, TO Ceiuac pa3yMHO BCIIOMHHTD, aKTyaJII3UPOBATH STH
3HaHMA W TIPU U3YYEHUU HOBOT'O Marepuala MpejjiaraTb yYeHnKaM cHaydaa
Ha OCHOBE CTPOCHHS ra3a IpeAcKa3aTh OT Yero M Kak OyaeT 3aBUCETh
JaBJICHUC. Tonbko morom NOATBCPKAATH ONBITHBIM IIYTEM WUJIU IIPUMEPAMU
U3  KH3HM. ['maBHBIH ke TMyTh — TPEITIOKCHHE YyYalIuMCs
COOTBETCTBYIOIIMX 3aJaHUNl Ha OOBSICHEHHE KOHKPETHBIX CHTYallMH, TJe
MPOSIBIIAIOTCS  yKa3aHHBIE 3aKOHOMEPHOCTH. [l 3TOro  yYUTEIIo
notpebyercst chopMyIUpOBaTh IEJib B 33JaHWU U MOA0OpaTh MPUMEPHI
KOHKPETHBIX CHTyalluid Ui OOBSICHEHHWS. OTO MOTYT OBITH 3aJaHUsd
CJIE/IYIOLIETO THIA:

3amanue: 0OBSICHUTE, IOYEMY:

1) BemocurmenHas KaMmepa, JICKAIIas Ha COJHIIE, MOYKET JIOMHYTh;

2) eciu CKaTh BO3YIIHBIN 1IAP, TO OH JIOMHET;

3) mpu HarpeBaHWH KOJIOBI C TUIOTHO BCTaBJICHHOM B €€ TOPJIBIIIKO
PE3UHOBOM MPOOKOH, MPOOKA BEUIETAET.

Jlutrepartypa
1. Anryanna H.II. OOydenue ydwammxcs NPUMEHEHUIO 3HAHUH
TeopeTnieckoro ypoBHs. //[IpoGieMbl pa3BUTHS JUYHOCTH B YCIOBHUSAX
CeNbCKOM MHHOBAIMOHHOW mKonbl: CO.HayuHbIX TpymoB. Beimmyck 5. Ion
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JTUIAKTUYECKOE OBECIEYEHME MPOJAYKTUBHOM
JESITEJIbHOCTH IO NPUMEHEHUIO 3HAHUIT

Kak w3BecTHO, TpagumHOHHOE OOy4YeHHE CTpajgaeT TaKUMHU
HEOCTaTKaMH KakK, ()OpMabHBIM YCBOSCHHEM 3HAHHWHA M Pa3BUTHEM JIHIIb
penpONyKTUBHOTO MBIIIICHHA. OTHAKO CTaHAApTHl 00pa3oBaHUS TPEOYIOT
Ooiee BBICOKOTO YPOBHS YCBOCHHS 3HAaHWH, KOTZA KPHUTEPHEM MOXKHO
CUHTaTh YMCHUE MPUMCHATH 3HAHUA B 000 KOHKPETHOW CHUTyanuu. DTO
BO3MOJKHO TOJIBKO TIPH YCJIOBUH, €CJIM YICHUK 3HaeT 0OO0OIEHHBIH CTIOCO0
(mporpammy) JESTEIBHOCTM IO NPUMEHEHHI0O M MOXeT UM (€1o)
BOCIIOJIb30BaThCsl B JIFO0OH MpeUIoKeHHOHM curyanuu. JlocTHub 3TOro
VUUTEIb MOXET, €CJIM OH OpraHu3yeT MpUMEHEeHHe 3HAHWI Ha MPUHIUIAaX
TEOpUH MIO3TAIHOTO (dhopMupoBaHus YMCTBEHHBIX JeHcTBUI
I1.4.T'anbnepuna [3].

st 3TOro yuuTenmo HeoOXOAUMO, BO-TIEPBBIX, BBIJCIUTH BHUJIBI
NEeSITeIbHOCTH 10 TPUMECHEHHWIO, aJeKBAaTHBIC 3HAaHUIO (Iporpamma
BEITIOJTHEHHUSI KOTOPBIX COCTABIIETCS C OMOPOH Ha CoAepiKaHUE 3HAHWA);
BO-BTOPBIX, COCTABUTh MPOrPAMMY €O BBINIOJHEHUS, IPOAYMAB METOAUKY
00yueHHsT yYCHHKOB COCTAaBICHHIO JTOH MPOTpaMMBI; B-TPETHUX,
OpraHu3oBaTh NPUMEHEHUE 3HAHUHA B COOTBETCTBUHM C JTallaMH TEOPHUH
[I..Tanenepuna. Tompko TOTa YpPOBEHb YCBOEHHS 3HaHHMH Oyxer
VAOBIETBOPSTh 3asBIEHHOMY, M €r0 MOXKHO CUUTaTh NMPOAYKTUBHBI (HE
PenpoOaYKTUBHBIM). J{71s1 TOTO, YTOOBI IPOBEPHUTH, YCBOMI YUCHHUK 3HAUCHHE
WIM HET, HEeoO0XOAMMO, 4YTOOBl OH COCTaBHJI TPOrpaMMy CBOEH
JEeSTeIbHOCTH C OMOpPOH Ha 3HAHWE WM BBINOJIHWI €€ B IPEUIOKEHHON
KOHKPETHOM CUTYallUH.

KaxoBbl e 3TH BUIbI AESATENLHOCTH, aJ€KBAaTHbIE 3HAHWIO? 3HAHMS
MPUHATO JICJIUTh HA THIBI: MOHATUS (O SBICHHH, OOBEKTE, BEIHUYUHE),
3aKOHBI, Hay4HbIe (DaKThI, TEOPHH. MOXHO OICHHTH «IIOTPEOUTEIILCKUE
CBOMCTBa» 3HAHUN, OTHOCAILIMECS K OJHOMY Tuiy. Hampumep, 3Hasi, 4To,
Ha3piBaeTcs AU Qy3uei, MOXKXHO BOCIPOM3BECTH 3TO SIBICHHE C
BEILECTBAMHU WM PACHO3HATh €ro CpeAu APYrux. 3Has, UTO, Ha3bIBAETCS
CKOPOCTBIO, MOKHO OTPEAEINTh CKOPOCTh JIOOOTO Teja, IBIKYIIErocs
paBHOMeEpHO. IIporpamMmma Takux BUAOB AEATEIbHOCTU CTPOUTHCS C OMOPOH
Ha COJAEp)KaHHE COOTBETCTBYIOIIETO 3HAHHA. Tak, YTOOBI ONpENeIHUTH
CKOPOCTb PABHOMEPHOI'O JBMUKEHMSI KOHKPETHOTO TeJa, YEJIO0BEK, HCXOS U3
OTIPEICIICHNST CKOPOCTH, COCTABJISIET CIEAYIOMWN TIaH aedcTBuit: 1)
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BBIJICTIUTh PaBHOMEPHO JABIKYyIEecs Teno; 2) BHIOpaTh HEKOTOPBIH
MPOMEXYTOK BpPEMEHM; 3) ONpeNeNuTh IIyTh, INPOHICHHBIA 3a 3TOT
MPOMEXYTOK; 4) HAWTH OTHOIIEHHE MYTH KO BpeMeHU. UToOBI pacro3HaTh
TupQPy3u0 B KOHKPETHOW CHTYyalldd, UYCJIOBCKY HAJIO BBITOIHUTS,
Npe/IBapUTEIbHO COCTAaBUB, CIEIYIOIIYI0O CHUCTEMY JeHCTBHH (COTJIaCHO
OTIpeNeNieHuo0): 1) yCTaHOBWTH HANWYHME JABYX BEIIECTB; 2) YCTaHOBHTH,
HAXOJSATCS T OHHU B CONPHUKOCHOBEHWH; 3) YCTAHOBHUTH CAMOIIPOHU3BOJIEHO
T mepeMemmBaroTcsa. llporpamMma BocmpousBexeHus auddysunm Oymer
BRITJANCTh Tak: 1) BBIOpaTh JBa BEIIECTBA; 2) TPUBECTH HX B
COTIPHKOCHOBEHHUE; 3) 00eCHeYuTh YCIOBHSA IS CaMOIPOHU3BOIBHOTO
TepeMeITNBaHHUS.

Z[J'IH IMOATOTOBKM YUYCHHKA, YMCIOWICTO TMPUMCHATH 3HAHUA B
KOHKPETHBIX CUTyallUAX, HYXHbBI 3aJa4d, YIOBJCTBOPAIOMINEC OTUM
TpeboBanusaM. UTo 3T0 MOTYT OBITh 3a 3amaun? 3agaud B TPAJAUIIHOHHOM
UX NMOHUMaHWH, T1e cHOPMYJIUpOBaHa LIENb JEATEIILHOCTH U IPEJIOKEHO
OIMMMCAHUE CUTyallun JIsI JOCTHIXKCHUA LCJIU, HEJIb3s Ha3BaTb y}IOGHLIMI/I.
Takune 3aJa4yu OTHUMAKOT MHOTO BpPEMCHU Ha I[eﬁCTBPI)I, Hampumep,
CBsI3aHHBIE ¢ 0(OPMIICHHEM, HE CTOJIb BXKHBIC U HAIeH AUIAKTHYCCKON
nenu. [loaTomy, I panMoHamM3alMKd PaOOTHI MO NMPUMEHEHHWIO 3HAHUH,
MOKHO BHJIOM3MEHUTH (opMy 3amad. B HHX, KOHEYHO, JOJDKHA OCTAThCS
[eNb JCSTENbHOCTH, NOOYXKIAlomias paclo3HaTh WM BOCIPOHU3BECTH
CUTYaIlHI0, COOTBETCTBYIOIIYIO 3HaHUIO. [ICHXONOTH YTBEp)KIArT, YTO
ONIHYy M Ty Xe (GOPMUPYEMYIO AEATETHLHOCTh HEOOXOIWMO BBINOJHUTH
HeonHOKpaTHO (8-10 pa3) W B pa3HOOOPA3HBIX CUTYalMSX, B KOTOPBIX
YCJIOBEKY KOFI[a-J'II/I6O NpUACTCA BBINIOJIHATE aHAJIOTHYHYIO ACATCIIbHOCTD.
ITpu 3TOM YCJIOBUH AEATEILHOCTH MOXKET CHOPMHUPOBATHCS B 00OOIIEHHOM
Buge. [loaTomMy B 3amadax K OJHOMY BapHaHTy LENH JOJDKHBI OBITh
noA00paHbl HY)KHOE KOJMYECTBO CHTyalMid. 3aiaHus, NOOYXKAAKIIHe K
JIeITeNIbHOCTH, aJIeKBaTHON OIpeAeIeHHOMY 3HaHMIO, C HA0OpPOM CHUTyalui
JUTSL BBITTOJTHEHHSI IEATEIBHOCTH Ha3BaU 3adauamu—ynpaxcienusmu [2]. A
eClIi K TOMY ke (OpMy TaKOro 3aJaHusl IPEICTABHTh B HJCE JIHCTa
paboueii TeTpaau, TO 3TO TOJBKO YBEIHYHUT CTEIICHb PAIMOHATIBHOCTH €0
BHIMOJIHEHHW. Ha Takux IMCTax KpoMe IIedH, Ha0opa CHUTYyallHid,
BBIJICNIACTCS.  MECTO Uil (POPMYIUPOBKM  3HAHUM, MPOIHCHIBAHUSL
IIPOTPaMMBl, @ TAKXKE PE3yJIbTATa BBIITOJHEHUS.

B cBs13u ¢ Tem, 9TO B COOpHUKAX 33434 10 PHU3HKe 3aJa9—yTpaKHeHUN
MPaKTUYECKU HET, MEPEA YUUTCIEM, XKEJIAINUM IIOJYYUTh Y4YalluXcs,
YCBOMBIINX (U3HUECKHE 3HAHHUA HE (OPMAIBHO, HO MPOAYKTHBHO, BCTACT
3a/1a4a CaMOCTOATENbHONW pa3pabOTKH TakWX 3amad — YIpaKHEHUH.
[IpuBenem npuMeps! JINCTOB pabodel TeTpaaH, MOJIe3HBIE AT OPTaHU3auN
YIpaKHEHUH 10 IPUMEHEHHUIO 3HAHUW TPU M3YYCHUU HEKOTOPBIX TCM.
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Tema: «PaBHONIEHCTBYIOMIAS CUIIA»
Jluct paboueit Terpany.
3amanue Nel. HaiinuTe paBHOAECHCTBYIONIYIO CHUITY B CIEIYIOIIYIO
CUTYyAIUsIX U n300pa3ute ee rpad)uuecKu.
Bamu neicTBus py BHIIOJHEHUH 3a/1aHUS

1.
6.
Curyarnun PesynbpraT BEIIOTHEHUS
1.Ha HuTh noasemieHsl 2 rpysa 1.
BecoM 1H u 2H cooTBeTcTBEHHO
6.
2. CocraB TSHYT 2 JOKOMOTHBA. 1.
Cuna Taru ogHoro pasasiercs 200
kH, a npyroro- 150 kH 6.
3. JIBa Manp4mKa TAHYT JIOJKY K 1.
Gepery, NpuKJIaabIBast yCUIHS ..
Kkaxcaeil mo 100 H. 6.
4. Tpakrop namret 3emito. Cuna 1.
Taru apurarens pasHa 20 kH, a
CHIIa TpeHHs Turyra o 3emuro 2,5 kH | 6.
5. JIBe rpynimsl U3 IBYX U TpeX 1.
YEIIOBEK TAHYT KaHAT B 2.
MPOTHBOTIOJIOXHEIE CTOPOHBL. B 3.
TIEPBOI TPYIIITe KaXKIbIH y9acTHUK | 4.
TsiHET KaHat ¢ crior 300 H, a Bo
BTOpO- ¢ cuioit 200H kaxabiit 6.
6. [IBe nomaay TSHYT KOJIOAY C 1.
cunamu 750H n 1200H. Cuna
TpeHus Koo eI 0 3emimo 1000H 6.
7. Tpu MypaBbsl TalaT COJIOMUHKY, | 1.
npukageBas cunsl 1H, 2H, 1,5H
COOTBETCTBEHHO. 6.
8. MajapuuK IUIBIBET HA JIOAKE U 1.
rpeber ¢ cuoit 1 xH. ..
Conporusienne Boasl 200H 6.

3amanue No2. OOBACHUTH TIOYEMY:
1) B 6acue Kpsuiosa «Jlebep, pak u Iyka» nepcoHakaM He yIaaoch
CIABHHYTH MOBO3KY ¢ MecTa. UTO OBbI BB KM IOCOBETOBAIH?
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2) I'pys, NO/ABELICHHBIH HA MPYKHHE, TOKOUTCS.
3) B 101Ky, Ha KOTOPYIO JAEHCTBYET BhITANKHUBatOIast cuia SkH,
HeJIb3sl 3arpyXath rpy3 oomnslie SO0kKT.

Tema: «Cuna TpeHus»

Cuna TpeHus — 3TO Cujia, BOSHUKAIOIAs NPH ABMKEHUU WU MOTBITKE
JBIDKEHUS] OHOTO Tela IO MOBEPXHOCTH JIPYroro IpH YCIOBHH, YTO Tela
JaBAT APYT HA ApYyTa.

Cuna TpeHMS HampaBiIeHAa INPOTHBOIOJIOXXHO CKOPOCTH JIBIDKCHUS
Tela WIM TOMY BO3JCHCTBHIO, KOTOPOE MOXKHO paccMaTpuBaTh Kak
MONBITKY OTOABUHYTH TEJIO.
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1.

3aganue: w300pa3WTe CHIy TpPEHMs, ACHCTBYIONIYI0 Ha TEJO
(KypcHBOM), B CIIEAYIOIINX CUTYaIUsIX:

I1oe30 nBWXETCs 10 TOPU30HTAIBHOMY YYaCcTKY JKEJIE3HOU JOPOTH.
Aemomobunb OCTAaHOBHIICS Ha TIOBEME.

Booa nanaet BA0IL OTBECHOH cKallbl, 00pa3ys BOJOMA/.

Konek ¢urypucrka CKOIB3UT 110 J160).

Opbumanvras cmanyus IBUKETCS BOKPYT 3eMIIH.

MaJisip HAaHOCHT KpacKy Ha CTEHY, BE/Isl KUCHb CHU3Y BBEPX.

YucTar xogep Ha CTEHE, BeJisl IETKY CBEPXY BHU3.

Troku NBUXYTCS BBEPX 110 JICHTE TPaHCIIOPTEPA.

Jlutepartypa
Ano¢puxosa C.B., EpmakoB A.A. Pabouas terpans. U.3. 3akoHBI

coxpanenus — M., XpucTuaHckoe u3a-Bo, 1992 r

2.

Anoppukosa C.B., CredpanoBa I'.Il. [lpumenenne 3amau mnpu

obyuennu ¢usuke. - M.: [Ipomereis, 1991 r.

3.

Taneisuaa H.®. Ynpasnenue npoueccoM ycBoeHUs 3HaHUM. M.:

Wzn-Bo MI'Y, 1975 1.
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METO/JUKA PEIIEHUSA BEPOSTHOCTHBIX 3AJAY B
IMKOJIbHOM KYPCE AJITEBPBI

JlanHas paboTa MOCBSIIIEHA METOJUKE PEIICHHSI BEPOSATHOCTHBIX 3aad
B IIKOJIBHOM Kypce MaTeMaTHKH. TeMa HMHTEpecHa €Ile M MOTOMY, 4YTO
TaKMX 3aJad B MIKOJIbHOH IPOrpaMMEHE TaK MHOIO, MOSTOMY BBIABICHHE
METOOB OOY4YEHHMS PEIICHHIO TaKHX 33/7ad JaeT BO3MOXKHOCTH BBHIOOpa
HanboJee ONTUMAIBHOTO METOAa ISl IPENOAaBaHMs MX LIKOJIE.

Bonplryio pois npu H3ydeHHH TEOPUH BEPOSTHOCTEH UIparoT 3ajayuu.
OTHOIIeHNE YYalTuXcs K INPOLECCY pelleHHs 3aJad 3aBHUCUT OT MHOTHX
[apaMeTpoB: OT YcIOBHA 3ajaud (aOcTpakTHas WM CBA3aHHAas C
KM3HEHHOMW CHUTYyaIHeil), OT METOIOB U COCOOOB PEILICHHUS ITHX 3a/ad.

Jns Gonee riy0OKOro NMOHMMAaHUS TEOPETUUECKOIO MaTepuana, Uit
pa3BUTHS MBIILTCHNUS, HeoOxoaumo [1]:

- BOBJIEKATh y4alllUXCs B IPOLECC PEIICHHS ITHX 3a]1a4;

- paccMaTpuBaTh HECKOJIBKO CIIOCO0O0B PEIIeHHs TaHHBIX 3a1ad.

Hanpuwmep, 3amauy «Cpemm Omineros notepen 10% BBIUTPBHINIHBIX.
Haiinure BeposSITHOCTH TOTO, YTO M3TPEX KYIJIEHHBIXOMIETOB XOTs ObI OANH
OMIeT BEIMTPHIIIHBINY MOXKHO PEIINTh TPEMs CIIoco0aMH.

IlepBbiii cnocod. CrnoxxHoe coObiTHe A — XOTS OBl OOWH M3 Tpex
OWJIETOB BBIMIPBILIHBIA MOXHO TPEJICTaBUTh B BHIE CIEAYIOIIEH
COBOKYITHOCTH 3JIEMEHTApHBIX COOBITHIl: |-if OMiIeT BBIMTPHILHBIN, 2-H
OmiIeT He BBIMTPBIIIHBIA U 3-if OUJIET He BBIMIPHILHBIN Wwin 1-if Ouner He
BBINTPBIIIHBIN, 2-11 OWJIET BBIUTPHIIHGINA U 3-if OWJleT He BBIMTPHIMIHBINA U
Jaiee nepebpaTs Bce BapHAHTHI. Tora MOIyduM:

A=(ANANA)UANANA)UMANANA)UANANA)U

VUANANA)VANANA)IV(ANANA).
2199 919 991 191 111_
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
8L 8 8 9 9 9 1 2N

= + + + + + + = .
1000 1000 1000 1000 1000 1000 1000 1000
Bropoii cioco6. 110 popmyne bepuymm
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=g, B, =npg, Py, =20 ez
1-2
(a € B 3T0ﬁ CHTyaHHH MOXHO HpI/IMeHI/ITL, TaK KaK 4YUuciIo
HOTepeﬁHLIX 6I/IﬂeTOB J0CTATOYHO BCIUKO H H03TOMy OIIBITBI MO>XXHO
cyuTaTth HE3aBUCUMBIMU C HOCTOHHHOﬁ BepO}ITHOCTL}O CO6LITI/I;I).
243 . 27 1 _ 271

1000 1000 +1000 1000

Tpernii cniocod. Ilepeiins K MPOTHBOMOIOKHOMY COOBITHIO (HH OAMH
OUIIeT He BBIMTPAT), HAXOIUM:

pA) 1 P(R)_1- 2.0 8y T2 271

10 10 10 = 1000 1000

Ilpu opraHu3anuy mpolecca pemieHus 3aJad JIydlle PEelIuTh 3aaad
MEHbIIIe, HO 0oJiee 0OCTOATETBHO, YeM MHOTO, HO TIOBEPXHOCTHO, a TAKkKe
ClieqyeT pealr30BaTh MPUHIMI TECHOW B3aMMOCBS3M PA3NHYHBIX TEM.
BHyTpunpeqMeTHsIe CBA3M TMO3BOISIIOT CHOPMUPOBATH TAKYH) CHCTEMY
3HAHUH, KOTOpas TMPeACTaeT Mepel yJalluMUCS He Kak 3acThIBLIAs, a Kak
KAYeCTBEHHO M3MEHSIOIIASCS, YTO COKpAIAET 3aTpaThl yueOHOTO BPEMEHH,
CIIOCOOCTBYIOT YCTPAHEHHIO [IEPErpy3Ku yueHHKoB [1].

Ilpu pemieHnH 3a7ad [0 TEOPUH BEPOSTHOCTEH HEOOXOIMMO
[POBOHTH aHAIN3 YCIIOBHsI, OIPEACIICHHSI XapaKTePUCTUKH YKCIIEPUMEHTA
U coObiTHs. [l HATIIHOCTH MOXKHO HCIIONB30BaTh TAOIUIBI, IEPEBO
KOMOHMHAIMI U CTOXaCTUYECKOE IEePEBO, a Tak XK€ MPEIOKUTh YUCHHKAM
QITOPUTM PEIICHUs. BEPOSTHOCTHBIX 3amad. Ha mepBBIX dSTamax Clemayer
npeiarath 3aJa49M, B KOTOPBIX YKCIIO HCXO/IO0B OIBITA MOKHO MEPECUUTATH
BPYUYHYIO, 0€3 UCTIONB30BaHuUs (HOPMYJ KOMOHUHATOPHUKH.

Jlnst hopMHUpOBaHUsI NeATETbHOCTH, HAPABICHHON HA pelieHue 3a1a4d
C MPUMEHEHHUEM aKCHOM, HEOOXO0IMMO TPEABAPUTEIILHO HAYUHTh YUAIIHXCS
paboTaTh ¢ COOBITHAMM: T.C. HAXOAUTH CYMMY COOBITHII M MPOU3BEICHHE;
NPEICTaBIATh COOBITHE Yepe3 COCTABISIONIME €ro CIydYaH; YCTAHABIMBAThH
XapakTep B3aMMOCBS3U MEXIy COOBITHUSIMU (COBMECTHBIE — HECOBMECTHBIC,
3aBHCHMBbIE — HE3aBHUCUMBIE 1 T.1.) [1, 2].

P(A) = Pl,s + Pz,s + Ps,s =

Jluteparypa
1. Cryneneukas B. H. Pemenue 3agay 10  CTaTHCTHKE,
KOMOWHATOpHKE W TEOpPHH BeposiTHOcTed. 7-9 Kiaccel. /aBT. -
coct. B. H. Crynenernkas. — Boarorpaa: Yuurens, 2014. — 428 c.
2. Jle6enes B. B. «3ddexTuBHOEC 00ydeHIE KOMOMHATOPUKE U TCOPUH
BeposTHOCTEW». I1IkombHbIe TexHOMOrHr. Ne2. 2012r. crp. 126-133.
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OCHOBHBIE XAPAKTEPUCTHUKHU AJITEBPBI YETBEPTb-
KBATEPHUOHOB

Anrebpa 4eTBEpTh — KBATCPHHOHOB SBJISETCS YaCTHBIM CIydacM
anre0dp, onpeaeneHHbIX B pabore «CrcTeMa BBICIINX KOMIUIEKCHBIX YHCEI C
OJHOM TJIABHOM eAuHMLEH», HanmucanHod B 1935 rony wu3BECTHBIM
anredpancToMm, mpodeccopom Tomckoro yrmBepcurera D.0. MOTUHBIM.
[Tpou3BONBHBIA 3JEMEHT 3TOH anreOpsl MOXKET OBITh MPEACTABIECH TAKUM
o0pazom a=a+be+em+ duw, e
=t mw =0, = NE = w Ew = wE=Nw = wn =0 u
@, b ¢, d - smeMeHTEl Mo BEECTBEHHBIX YHCEN. M3 9TOTO CleayeT, 4To
6azuc anre6psl uMeeT BUA L1, &M, w}. [IoCKONBKY GA3HC CONEPIKUT YETHIPE
0asucHble eqUHUIIBL, TO pasmepHocTh dim R (g1, w) = 4,

Ta6muua Konu st anre6per K&, 1, w):

. By | Es Bz | By

1 £ n ad

g |1 1 E 1 w
g | E £ 0 w |0
gx | 1 n —w | 0 0
g, |w |w |0 0 0

CTpyKTypHBIE KOHCTAHTHI anreOpsl (&, 1, w):
C}, = 1,ocranbubie Cj; = 0,
€3, = C, = 1,ocranbHsie Cf; = 0,
C}; = C3, = 1, octanbhsie Cj; =0,
Ciy = C§; = €33 = 1,C3, = —1,ocranbusie Cjj = 0.
Anre6pa 4eTBEPTh — KBATEPHHOHOB SBISIETCH HEKOMMYTATHBHOU

anreOpol, Tak KaK HE BBIIOIHAETCS YCIOBHE CHUMMETPUYHOCTH
CTPYKTYPHBIX KOHCTAHT 110 HUkHUM uHjekcam Cjf = Cji.
Llentp anre6psr E{z 1, w)
E{R{E.n.m)} ={z=z"-e+zn+zt-w|ztlte B}
COBIAAaeT ¢  IPOCTPAaHCTBOM  YHCTO  BELIECTBEHHBIX  YETBEPTb—
KBaTE€PHHOHOB. 3HAUUT, JJaHHas anreOpa He LeHTpallbHasl.
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Beimondenne akcuoMbsl A9 jmHeHHOW anrebpel  obecreynBaeT
ACCOIMATHBHOCTE  areOphl R(z.n.w), cuemoBarenbHO, M €€
AIIbTEPHATHUBHOCTb.

Orta anreOpa sBiseTcs anreOpoil 0e3 JaeneHus, MOCKOJBKY BCSAKas
anrebpa ¢ JeJeHHeM UMeeT Pa3sMEPHOCTh 2.

Hopma smemMenTa anreGpsI 4eTBepTh — kBatepauonos: Nria) = a”

ITpaBoe perynspHOe MaTPHYHOE NPEJCTaBICHHUE:

a b
0 a 0 c
= b d
n=a+ b+ cn+ dw = 0 0 a —b
0 0 0 a
JleBoe perynsipHoe MaTpUYHOE MPEACTABICHHE:
a b ¢ d
0 a 0 -—r¢
= b d
asatbEtmtdnc|, o o
0 0 0 a

IMogmuoxectBo {  MHOxectBa R(E,M.w)}  gBIsgercs uaeanoM
anreOpsl H(E, 1. ), €CIM BBIIONHSAIOTCS CIEAYIOIINE YCIOBHS:

1) (Va0 € Dla, + a, 1]

— 3aMKHYTOCTb ITOZIMHOKECTBA | OTHOCHTEIIBHO CIIOXKEHNS;
1) (va,.0, € Dla, —a, 1]

— 3aMKHYTOCTb TOIMHOXECTBA | oTHOCHUTENIBHO BBIYUTAHMUSA,

N (vael(vpeRenwh[fraclfna-Bel]
- yCTOﬁ‘IHBOCTB IMOJAMHOXKECTBA | oTHOCHUTEIIEHO YMHOXKCHU Ha
qHciIa U3 KOJIbIIA.

[epeuncanM BCEBO3MOXKHBIE MOAMHOXKeCTBa Oasmca Ll.&7.,w} :
{1} {eh Inb {wh {L ek {1.n} {1 wh e n} {e wh I, wh {L ek {L & wh

{1.nwllEnwh{lanwk

[IpoBepuB At  KaxAOro IMOAMHOXKECTBA I.. e=12,..13
BBINIOJIHEHHE YCIIOBUIl OMNpeAeieHus Heaja KoJjblia, MOJIyd4aeM, 4TO
DI 0y 0 g 100 00 0 s we sBosmiores wneamamu, a  Ip = {0k
I, =R(w), I =Rz w) I, =R, w) I, =REnwl=(1:8nw
- HeCOOCTBEHHBIE HJICaJIbI.

AnreOpa Ha3bIBaeTCsl MPOCTOW, €CIIM OHA HE UMEET WJealloB,
OTJIMYHBIX OT CaMOW ajareOpbl U ee HyJIeBOro sneMeHta. Takum 00pasom,
JTaHHAs anreOpa He SABISICTCS MPOCTOM.

Anre6pa Rie n w) YETBEPTh — KBATEPHUOHOB SIBIISETCS
OUMKBa3UIPOCTON anreOpoil, MoJy4aeMoil JBYKpPATHBIM MpEAe/bHBIM
nepexogom us npoctoit anrebper R (Lj. k) xBaTepunonos.
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Take B JgaHHOW ainreOpe MOXKHO OINPEICIUTh HHBOJIOLHUIO
(vH(OTOTUBHEIN aBTOMOP(HU3M) @ —* T, 0OJIAIAIOIYIO CBOMCTBAMHE
atP=a+Pa-Pp=a Ba=a
Taxoii mHBOMIONIHEH SIBIISICTCS MIpeoOpa3oBaHue
a=at+bhetmtdw—-a=a—be—en—duw,
Ha3bIBAEMOE TIPEIEIbHBIM IIEPEXOAOM K CONPSHKEHHOMY JJIEMEHTY.
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SJIEMEHTBI HCTOPUU MATEMATHUKMU TP N3YEHUN
JTA®PEPEHIIUMAJIBHOTIO M HHTEPAJIbHOI'O HCYUCJEHUI
B IKOJIBHOM KYPCE MATEMATHUKHA

Cpenu 1ueneld TpenomaBaHWs MaTEeMAaTHKH B IIIKOJIE, BO3MOXHO,
OTMETUTH OJHY M3 CaMBIX BaXHBIX - (OPMHPOBAaHHE y OOYJArOIIUXCS
MPEJCTaBICHAN O MaTeMaTHKE KaK YacTH OOIIEYETOBEYCCKOW KYJBTYPHI.
YYeHUKH HE TPOCTO JODKHBI IMOHMMATh CIIOCOOBI BBIYHCICHUH U
3aKOHOMEPHBIX CYXKICHUH, HO M 3HATH OOLIMI HCTOPUICCKUHN MYTh, CICHYS
KOTOPOMY HACEJICHHE 3eMJIM JOOBIBAI0O MaTemartudeckue 3HaHus. O
MHOTOM MOJXXHO Yy3HaTh M3 YYCOHHKOB: KaK CKIAQJBIBATH JCCATUYHBIC U
OOBIKHOBCHHBIC JIpOOM, KaK pemiaTh Pa3lInYHbIC YPAaBHCHHS, KaK CTPOHTH
rpaduku GyHKIMHI, HO TIPO TO, KEM U KOTJa ObUTH MPUIYMaHbl ApoOH, TIIe B
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MEepBBI pa3 cTaqy peniath 3aJadyd ¢ MOMOLIBIO COCTAaBJIICHUS YPaBHEHUH -
PO BCE 3TO B YUEOHUKAX pacCKa3aHO HEJOCTATOYHO. byKBaJIbHO HHYETO He
paccka3bplBaeTCsl B y4eOHHKAX M O TOM, KTO IPUYACTEH K OTKPBITHIO TaKUX
MOHATHUH, KaK Mpe/est, IPOU3BOIHAs, HHTETPal WU e APYTHX MOHATHH.

[lonsiTHs «IpOM3BOMHAS» W «UHTETpa» SIBISIOTCS OJHUM M3
OCHOBHBIX TIOHATHM Ha4dal MAaTeMaTHYECKOro aHaimmza. B cBsBH C
HEJOCTATOYHOW pPa3pabOTKONH MAaHHBIX TEM B METOJMYECKOM IUIAHE STH
TEMbl HHTEPECYET MHOTUX METOANCTOB B HacTosee Bpems. Kpome Ttoro,
MaTepuagbl M0 BBIODAaHHOW TeMe HMHTEPECHBI C TOYKH 3PEHUS] HCTOPUH
MaTEeMaTHKH.

W3ydyenne Ouorpaduii Takux moned, kak [. ®. Jleionum, X.JL
Jlarpamx, U. Hetorow, I1. JI. YeObimes, U. bepuymnu, JI. Ditnep BHecmmnx
OoyibIION BKJIAZ B PAa3BUTHE HMHTErpabHOrO W  JauddepeHnnanTs»Horo
WCYKCJICHUH, SIBISIETCS MOIIHBIM CpPEACTBOM NPUBIICUCHHUS BHUMAaHUS
yyalmMxcsi K MaTreMaTHYeCKOMY aHalM3y, K HW3y4eHUIO MCTOPUH X
HAayYHBIX HM300pEeTeHHH, KOTOpBIE YyXKE IaBHO 3a0BITBl. 3HAKOMCTBO C
OuorpadussMU  BEIMKUX YYEHBIX, C MeToJaMH HX paboThl Jaer
HCKIIIOYNTETBHO MHOTO A1 (POPMHUPOBAHHS XapakTepa o0ydaroumuxcs, uxX
uneanoB. Yepes pacckasbl 0 «HE MaTeMaTHYECKOI JIESTEINbHOCTH YIEHBIX
NPUBJICKAIOT BHUMAHWE YYaIIMXCS K OOIIEYETIOBEUECKHM ILIEHHOCTSIM |
KynbType [2].

Ocoboe MecTo B OOydyeHMM MaTeMaTHKe 3aHMMAlOT emé 3ajadd, B
OCHOBY KOTODBIX IOJIOXE€H HCTOPHYECKUH Marepuall, pa3HOXapakTepHbIE
MUCbMEHHbIE HMCTOYHHUKH, HAlpuMep, CTapHHHBIE 3a/add, CKa3Ku,
CBHICTEILCTBA AHTHYIHBIX aBTOPOB [3]. VIcTOpHs MOHATHS HHTErpaia TeCHO
CBsi3aHa C 33jla4aM¥ HaXOXJIEHHsl KBaJIPaTypbl IUIOCKOI (QUTypbI, KOTOpbIE
MaremaTuku JlpesHeil I'penuu u Puma Ha3pIBanu 3aiadaMu Ha BBIYHUCIICHUE
TUIOINAEH.

Ilpn BBeneHWM HOBOTO MaTEMaTHYECKOTO TEPMHUHA, K TIPHMEpY,
MOHSATHUSl «MHTETPAI», 11e]1ec000pa3HO paccKazaTh ydamuMcsi 00 UCTOpHUU

ero mpoucxoxxaeHus. CHMBOJN HHTeTpaja BBezeH JleitOHuiem B 1675

rogy. OTOT 3HaK SIBIICTCS W3MEHCHHEM JIATUHCKOH OyKBBI S (TiepBoi
OyKkBBI ciioBa «summay). CaMo cloBo «uHTerpan» npuayman . bepuymmm
B 1690 romy. CioBo «integer» o3Hadaet «resiii» [1].

YV MHOrmX BBIJAIOIIMXCS JIFOJIEH: MaTEeMaTHKOB, IIHCATEJICH,
¢unocopoB ecTh KOPOTKHE, HO COJEpXallue MHOTO CMBICIA, EMKHe
JTaKOHWYHBIE BBICKa3bIBaHUsA. Hampumep, BoickassiBanue O.Ilukapa «Ecmu
6e1 Hptoron w JlelOHWI 3HamM, YTO HENPEPBIBHbIE (QYHKIUH
HEOoO0s3aTeIbHO JIOJKHBI HMMETh MPOW3BOJAHBIC, TO nuddepeHuansuoe
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WCYUCIICHUE HUKOTJIa He ObLIO OBl CO3aHO» MOXKHO HCIOJB30BaTh B
KavecTBe anurpada Ha ypoKax MpH U3y4E€HHH IIPOU3BOJHOM.

Takum oOpa3om, Ha ypokax anreOppl M Hayajg aHajau3a HYXHO
NPUMEHATHh 3JIEMEHThl HCTOPHM MAaTEMaTHKH, TaK KakK, BBOJUMBIA Ha
ypOKax HCTOPHYECKMH MaTepuall yBEeJINYHMBAaeT TBOPUECKYIO AKTHBHOCTh
oOyJaromuxcs. OTO CilydaeTcs NPH HOMOINM BKIIOYEHHS HX B IOHCK
CBEKMX METOJWK pPELICHUS] HWHTEPECHBIX HCTOpHiyecKuxX 3amad. CKBO3b
0030pBl  KHM3HHM W JCSITENbHOCTH BEIMKHX MAaTEMaTHKOB MOKHO
MTO3HAKOMHUTDH yICHHUKOB C CAMHM IOHITHEM TBOPUYECTBA, C TBOPUECTBOM B
HayKe, NPUKOCHYTbCA KO MHOTHUM pELIAIOMNM IPAaBUTEIbCTBEHHBIM
KaTETOPHAM, CBSI3aHHBIX C JTAHHBIM TIPOIIECCOM.
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®OPMUPOBAHUE NPOCTPAHCTBEHHOI'O BOOBPAXKEHUSA
YYHAIIUXCA B ITIKOJIBHOM KYPCE CTEPEOMETPUN

B 1mkoapHOM Kypce reOMEeTpUH OJHUM M3 BaXKHEUIIUX COCTABIISIOIINX
SIBIIIETCA KypC CTEpEeOMETPUU, OCHOBHOHM 3ajauell KOTOPOro sBISETCS
pasBUTHE MPOCTPAHCTBEHHOI'O BOOOpakeHWs1 ydwammxcs. Bocmpusitue
IIPOCTPAHCTBA U MPOCTPAHCTBEHHOIO NPEJCTABICHUS SIBIISIOTCS OJHUM U3
MoKa3aTeled ypOBHS Ppa3BUTUS IICUXUYECKOH [ESATEIbHOCTH 4eJIOBEKa.
[IpocTpaHCTBEHHBIE  NPEACTABIECHHS  HEOOXOAMMBI  y4alIUMCS — JUIS
BOCTIPUSATHS Y4eOHOTO MaTepuana Kypca CTEPEOMETPHH W UIS PEIICHUS
pa3aMYHOrO poja NPAKTHUYECKUX U TeopeTudeckux 3azad. Iloaromy
pa3BUTHE Yy YyYalllMXCSl MPOCTPAHCTBEHHOI'O MBILUIEHHUS B CPEIHEH ILIKOJE
SIBJISIETCSL OTHOM U3 HENPOCTHIX 3a]1a4.
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Pa3BuTre NpOCTPaHCTBEHHBIX INPEJCTABICHUH y ydalluxcsi B Kypce
CTEpEOMEeTPUN JOJDKHO HATH HpexXJe BCEro 3a CYeT CYIIECTBEHHOTO
TIOTIOJTHEHMSI 3aI1acoB IPOCTPAHCTBEHHBIX MPEACTABICHUH, MOIYyYEHHBIX
IIKOJILHUKaMH B TIPONEJICBTUYECKOM  Kypce TeOMETpUM M B
CHUCTEMAaTHYeCKOM Kypce IUIaHMMETpHUU. 3ajadd, KOTOpble clexyeT
UCTIONB30BaTh AL (OPMUPOBAHUS y IIKOJBHUKOB IPOCTPAHCTBECHHBIX
TIPeICTaBICHNH, TOIDKHBI OBITH IBYX THTOB [1,2]:

a) 3aJJaHKS Ha CO3/IaHUE MPOCTPAHCTBEHHBIX 00Pa30B;

0) 3agaHus Ha OIIEPUPOBAHUE MTPOCTPAHCTBEHHBIMHU 00pa3aMH.

Co3manne o0pa3a JOIDKHO OCYHIECTBIISITBCA C  OMOpPOH  HA
HaIJIAHOCTh, a ONEPUPOBAHME 00pa3soM — B YCIOBHSAX OTBICUCHHUS OT
HaTrJBITHOCTH, MBICJIEHHOTO U3MEHEHHUS er0 UCXOJHOTO COJICPKaHHUS.

Jnst hopMHpOBaHUS y y4aluxcs NPOCTPAHCTBEHHBIX IPEICTaBICHHUN
OmaromaTHOH sBiseTcsl TeMa «MHOTOTpaHHUKH». B mpomecce M3ydeHus
TeMbl ~0000IIAIOTCS 3HAHMA O MHOTOYrOJIBHHKAaX, O B3aHMHOM
pacloyIOKEHUH MPAMBIX M IIOCKOCTeH B TpocTpaHcTBe. OCHOBHBIMU
CpeACTBaMU IPH U3yYSHUH MHOTOTPAHHHUKOB SIBIISIFOTCSI OObEMHBIE MOZEIH.
C moMomIpr0 KapTOHHOM MOJIENI MOXHO TOKa3aTh (JOpMy MHOTOTPaHHHKA.
Ha rtakmx Mopensx ynoOHO ITOKa3aTh pPa3BEPTKH IOBEPXHOCTH TeJa.
CTexJITHHBIE MOJICNIM PEKOMEHIYIOTCSl HCKIIOUNTEIBHO B TEX CiIydasXx,
Kornza HeoOXOIMMO II0Ka3aThb B MHOTOTPaHHUKE CEYEHWH WIH JpyTHe
BIHMCAaHHBIE B HErO0 TIeoMeTpHdeckue Tena. JlepeBsiHHbIE MOJEIH
OTIMYAIOTCS TNPOYHOCTHIO. IIpoBOJIOYHBIE MOZENM HAXOAAT IIMPOKOE
NPUMEHEHHE TIPH II0Ka3e BHIA, DJIEMEHTAa M NPOEKIMH Ha IUIOCKOCTb.
Henb3zs 3a0b1Bats npo takue cpeacrsa kak IKT. ['0TOBSACH K KOHKPETHOMY
YPOKY, YYMTEeNlb BBIOMpaeT Te CpEACTBA, C KOTOPBIMH  JieTde
OpPraHU30BBIBATH HEOOXOJMMYI0 paboTy ydYaliumxcsi, TO €cTh Hamboiee B
JAHHBII MOMEHT mpocThle i uX Bocmupustus. s dopmupoBanus
NPE/CTaBICHUH O croco0ax H300paXKeHW Ha dYepTexe TeTpa’apa Hu
napajuleJieniuIeia T0JIE3HO CTPOUTh HMX HM300paKCHUS COBMECTHO C
00yJarOIUMUCS.

Take OmarogatHoii npu  (HOPMHPOBAHMM  HPOCTPAHCTBEHHBIX
NPEe/ICTaBICHUH y ywammxcst siBisiercst TeMa «Tena Bpamenus». Baxayro
pOJIb MIparoT 3HAKOMCTBO C TEJIAaMH BpAIEHUS B CBS3M C IIOJTrOTOBKOM
MIKOJILHUKOB K NMPAKTUYECKOMN JKU3HH. Y UHUTEIIO CIEeyeT MOJYEPKHYTh, YTO
(hopMy Ten BpamieHHs MMEIOT MHOTHE JeTald MallvH, npubdopos. Takyio
ke (OpMy HMEIOT apXHUTEKTypHbIE COOpYXEHUs, Hpeamerhl Obita. [lpu
M3ydeHUH (UTyp BpALICHUs OYEHb BEJIMKO 3HAUCHHE depTexa. Ueprex
SBIISIETCS OCHOBHBIM CPEACTBOM WITIOCTPALWH, pa3BUTHS
MPOCTPAaHCTBEHHOT'O BOOOPaKEHNUSI.
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Ilpy w3ydeHUM cTepeoMeTpur OOJIBIIOC BHHUMAHHE JOJDKHO OBITh
oOpareHo Ha (GOPMUPOBAHKE Y YUAIIUXCS YMEHUS BUIIECTh TCOMETPUICCKUE
(GOpMBI B OKPYXKAIOIIMX TEJIaX. DTO JOJDKHBI OBITh KaK Tella MPUBBIYHBIX
(hOopM U COOTHOIIICHHIA, TaK U HE PUBBIYHBIX.

Taxk, HanpuMep, TpUMEpaMH TOCICTHUX MOTYT CIYXKHTh CIICIYIOIIUC:
yueHHYeCKasl JMHEeHKa - HPsAMOYTOJIbHBIM MapauleNienuiesl, MOHETKa —
LUITHHIP, UCTEpHA — UITHHIP, BOPOHKA — JIBa YCEUCHHBIX KOHYCA U T.JI.

Takum oOpa3oMm, ONHOH W3 TJIAaBHEHIIHMX 3afad IPEToJaBaHUs
CTePEOMETPHUH, SBJIsIETCS (POPMHUPOBAHKE Y YYAIIUXCS MPOCTPAHCTBEHHBIX
npeAcTaBiaeHuit. M1 3TO He CTOJb BHYTPEHHSS 3aqada Kypca, CKOJIBKO
BHEIIHSISI, CBA3aHHAS C IMOJrOTOBKOM IIKOJNBHUKOB K JKU3HH, K TPYIY B
pa3iMyHbIX  cdepax  OCATEIBHOCTH. B Kypce  cTepeoMeTpuu
paccMaTpUBAIOTCSI  MHOTO  TEM, 3aJad, KOTOPbIE  CIIOCOOCTBYIOT
(hOPMHUPOBAHUIO Y YYANTUXCS POCTPAHCTBEHHBIX BOOOPaKCHHIA.

Jlurepartypa
1. Anekcanapoa E. B. Ilocobue k perieHHro 3agad Mo pasaeny
«Metons! m300pakeHuin» — bupck: bupckuit rocnenuHCcTUTYT, 1998.
2. Jamuarep B. A. Meromuka o0ydeHUsT CTEPEOMETPHH TOCPEACTBOM
pelreHus 3a1ad — 2-¢ u3., ucnp. u gom. — M.: M3garensctBo KOpaiit, 2017.

Axmer3siHoBa J. U., I'maésa O. B.
B® baml'V, r.bupck, Pb

Tunésa O. B.
enjeshka9990@gmail.ru

OB30P HEKOTOPBIX METOAOB PEHIEHUSA
TPUTOHOMETPUUYECKHWX YPABHEHUI

TpuroHoMerpuueckue YypaBHEHHMsI W HEpPaBEHCTBA M3 ToJa B TOJ
TPaIUIMOHHO BKIOYaoTCs B 3amanus EID. Hampumep, B 06a30BbId
YpOBEHb BXOJAAT 3aJaHHS TAaKOro THUMA: HAWUTH 3HAYEHHE OJHOU
TPUTOHOMETPHYECCKON (YHKIIMU Yepe3 APYryro. B mpoduibHBI ypOBEHB
BXOJAT YK€ 3a/IaHUsl Ha PElIeHHWE TPUTOHOMETPUYECKHUX YpaBHEHUH WiIH
HEPaBEHCTB.

B 310l cTathe HaMM PAcCMOTPEHO HECKOJIBKO CIIOCOOOB pPEIICHUS
OHOTO ypaBHEHHS C TMENbl0  YrIyOJNeHWs, CHCTeMAaTH3allud W
COBEPIIEHCTBOBAHMSI 3HAHWN ydamuxcs, mo Teme "TpuUroHOMeTpuiecKue
ypaBHEHHS".
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Bpimenum cnegyromue METOABl  pPEHIEHUS TPUTOHOMETPUYECKUX
YpaBHEHUU:

1) Bo3BeneHHe 0OeHX YacTel ypaBHEHHS B KBAJIpPaT;

2) HCMOJb30BAHNUE OCHOBHOTO TPUTOHOMETPHYECKOTO TOXKICCTBA,;

3) BBeICHHE HOBBIX IIEPEMEHHBIX.

PaccmoTpuM ykazaHHBIE CIIOCOOBI, Ha IIPUMEPE PELICHHs YPaBHEHHS
sinx+cosx=1.

Cnoco6 1. Bo3senenne obenx gacTeil ypaBHEHHS B KBAAparT.

. 2
(sinx+cosx)” =1%
sin’ X + 2sin xcos X +¢cos® X =1,
2sinxcosx+1=1;

sinxcosx =0,
sinx=0 = x=2zn,neZ;

T
cosx=0= x=27n, x=5+2;zn, neZzZ.
O6L€Z[I/IHHH nonyquHme peHIeHI/IH, 3aIlIuIcM OKOH‘IaTeHbHHﬁ OTBCT.
T
OTBeT: X=27n, X= . +27n,neZ.

IIpn BO3BeZEHWMHM B CTENEHb BO3MOXHO TIOSIBICHHE ITOCTOPOHHUX
pelIeHni ypaBHEHHs, HO HEe BO3MOXKHA IOTEps KOPHEH, T.e. MOIydaeTcs
ypaBHEHHE-CIIE/ICTBHE.

Cnoco06 2. Hcnonp3oBanue 3aMeHbl COS X = ixll—sinz X , HICXOI U3
OCHOBHOT'O TPUT'OHOMETPUYCCKOT'O TOKACCTBA Sil"l2 X+ COS2 x=1 .
sinx+1-sin?x =1
(BBIpa3UM KOPEHb M BO3BEIEM YpaBHEHHUE B KBaJpar)
1-sin?x =1-2sin x+sin® x;
sin x(sinx—1) =0,
sinx=0=x=2zn,neZ,

2) sinx=1:>x=g+2;zn, neZ
Ve
OtBeT: X=27Nn, X=—+27n,Nne Z.

Cnoco6 3. C moMompl 3aMEHbl TPUTOHOMETPUYECKUX (YHKITHI
HOBBIMH [IEPEMEHHbBIMU.
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. a+b=1
O6o3naunB  SiNX=4a, CoSX=b, moxyunMm cucremy ,
a’+b?=1
n
b=0; b=1.
sinx =1, {cosx=l,

a=1, a=0,
penast KOTOPYO HaXOAUM JBa PELICHUS { JIH { Bosspamasice

K CTapLIMI/I HepeMeHHbIM nonyqaeM NIIn R
cosx =0; sinx=0.

OTcrona
1) cosx=1= x=2zn,neZ.

2) sinx=0= x=2zn,neZ.

@cmx:0:>x:%+ﬂmnez.
T
4)cosx=1=>x==+zn,neZ

Vs
OtBer: X =27N, X=§+7zn, ne’Z.

Jlutepatypa
1. Amumo A.ll., Komsrun IO.M. u nap.: Anrebpa u Hagana
MaremaTudeckoro anaimsza. 10-11 ki.: YueOHuk (6a30BbIl ypoBeHB). 18-¢
u3n.-M.: [IpocBemenue, 2012.-464c.
2. MopakoBuu A.T'.: Anrebpa U Hayaja MaTeMaTHYEeCKOI'O aHAJIM3a.
10-11 xun.: B nByx wactsax. Y.1: YueOHuk (npoduiabHbld ypoBeHb). 10-e
u3f., ucnp.-M.: MHemo3suHa, 2009.-399c¢.
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U3YUYEHUE JIEMEHTOB MATEMATHYECKOM
CTATUCTUKHU, KOMBUHATOPUKH U TEOPUN
BEPOSITHOCTH B LIKOJIBHOM KYPCE MATEMATHUKHN

JIro60it yuamuiicss KaxIelii IE€Hb CTAKUBACTCA C BEPOSTHOCTHBIMU
CUTYyallsIMU: HaNUWIIET KOHTPOJBHYIO pabOTy HAa MOJOXKHTEIbHYIO WIIH
OTPHIATENIFHYIO OLICHKY, YCIIEeT JIM BOBPEMs IOWTH 1O IIKOJIBI, HOMIET
cerofns cHer wian Het? [IpencTaBineHns O BEPOSTHOCTH M JOCTOBEPHOCTH
CO6I>ITI/IH, O CIPaBCUIMBBIX W HECHOPABCIJIUBBIX HUI'paX OYCHb HYXKHBI
pebeHKy Uil NpHHATHSA HauOoJiee JIy4Illero BapuaHTa peuieHus. bes
MUHHUMAaJILHOM BepO)ITHOCTHO-CTaTHCTH‘-IeCKOﬁ T'paMOTHOCTHU Ha
CCFOJIHSHHHI/Iﬁ JCHb CJIOKHO aJICKBATHO BOCIPUHUMATL COLHAJIBHYIO,
HKOHOMHYECKYIO M MOJIUTHYECKYIO HH(POPMAIHIO, IPUHAMATh Ha €€ OCHOBE
000CHOBAHHBIE PEIICHUS.

PaccMoTpuM HeEKOTOpBIE 3aa4M, pelaeMble NMpH M3YYEeHWH pa3zena
«ONeMEeHThl MaTeMaTH4ecKOH CTATHCTHKH, KOMOWHATOPHKH W TEOPHH
BEPOSITHOCTI» B Kypce MaTEMaTHKU CPETHEHN IIKOIbI.

3a0aua 1. Tlpu wrpe B pyJeTKy MHIApUK MOXET OCTAHOBUTHCS B
Ka)kJIOM M3 CEeKTOpoB ¢ uncinamu ot 0 1o 36. KakoBa BeposITHOCTD TOTO, YTO
npourpasuiee yucio o6yaer 6onsie 30?

Pewenue. ABCOMOTHOE KOJIMYECTBO HMCXOAOB IPU HIPE B PYIETKY
COBIIAJIAET C KOJIMUYECTBOM CEKTOPOB, TO €CTh C KOJIMUECTBOM LIENBIX YUCEI
ot 0 1o 36. Taxux yucen 37. VI3 HuUX poBHO 6 UCXOJIOB (CEKTOpa C YUCIAMH
31, 32, 33, 34, 35, 36) ymOBIETBOPSIOT YCIOBHIO CIYYalHOTO COOBITHS
«mpowurpasiiee yucio Oonbine 30». Mtak, BEpOSTHOCTH 3TOTO COOBITHS
paBHa % 1]

3a0aua 2. CxonpkuMu crocobamMyu BO3MOXKHAa pAacCTaHOBKa 7
yJacTHHI (GHHAIITHOTO 3a0era Ha ceMH OeTOBBIX JOPOXKKAX?

Pewenue. KonmuecTBo crocob0oB paBHO YHCIy TEPECTAaHOBOK W3 7
anemeHToB. [lo  ¢opmyne 4uciia NEPECTAHOBOK  HAXOOHM,  4YTO
B=nl=71=1-2-3-4:5-6+7 = 5040,

Takum oOpa3omM, BO3MOXKHAsI paCCTAaHOBKA YyYacTHHWIT 3a0era Ha 7 OeTOBBIX
nopoxkkax paBHa 5040 crocobam . [2]
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3a0aua 3. YdYeHUKM TIEpBOTO Kiacca H3y4daroT 6 MpPEAMETOB.
CKONBKMMHU CHOCOO0aMH MOXKHO COCTaBHTh pPAaclMCaHWe Ha OJAWH JEHb,
4yT0OBI B HeM ObUIO 3 pa3HBIX Npeamera?

Pewenue. AGcomoTHO M000€ pacnucaHue Ha OJHH JEHb, KOTOPOE
COCTaBJICHO M3 3 pa3HBIX MPEAMETOB, OTJIMYACTCS OT JAPYroro Jmbo
MIOPSIIKOM CJIEIOBAHMA IPEAMETOB, MHO0 ImpeaMeTamu. Takum o0pazoM,
3[IeCh peub UIIET O pa3MEIIeHISIX U3 6 3JIEMEHTOB 10 3.

A=an-1Dn -2 .- (n=& - 1);

Ai=6-5-4=120.

CremoBarenbHO, paciicaHue MOXKHO cocTaBUTh 120 cocobamu. [2]
3a0aua 4. W3 18 ydammxcs B KiIacce HYXHO BBIOpaTh Tpex

YYaCTHHUKOB JUISl BUKTOPUHBI. CKOJIBKHMHU CIIOCOOaMH MOKHO CAENATh 3TOT

BEIOOp?

Pewenue. Kaxnpiit BBIOOp OTIMYAETCS OT APYroro XoTs ObI OJHUM
ydacTHUKOM. TakuMm 00pa3oM, B 3TOM MpHUMeEpe pedb UJIET O COUETAHHUIX U3
18 snementos mo 3. Mmeem:

ﬁ';"— n.

"Rl -k

- 18! _15-1?-13_816
73015t 1.2.3 7 '

Wtak, Tpex y4acTHHKOB AJIS1 BAKTOPUHBI MOXHO BBIOpaTh 816 criocobamu.

[2]

Jlureparypa
1. Iesenea H. B., Kopemkosa T. A., Mupommu B. B. MaTtematika
(anmrebpa, 37€MEHTHI CTATUCTHKH U TEOPHU BeposiTHOCTeH). 9 kimacc. — M.:
HammonanmsHoe oOpazoBanue, 2011. — 144 c.
2. MaxkapeueB 1O. H. AnreOpa: sneMeHTBI CTaTHCTHKH W TEOPHH
BEpOSITHOCTEH: yueb. mocobue ans ydamuxcs 7-9 ki o0meoOpasoBar.
yupexaennii — 3-¢ u3n. — M.: IIpocsemienune, 2005. — 78 ¢.
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METO/IUKA COCTABJIEHMS 3AJIAY-YIIPAXKHEHUM IO
OU3UKE

IIpomecc pemreHus 3afgad CIy)KUT ONHHM H3 CPEICTB OBIAJCHHSA
CHCTEMOW HAay4YHBIX 3HAHHM MO TOMY WJIM HHOMY y4eOHOMY IpeaMeTy.
HayunTh mKoipHHMKaA penate (Gpu3ndecKue 3a1a4n — OHA U3 CIOKHEHIINX
Mearorudeckux npooIieMm.

B yueOHOM mporecce ydammecs CHadaja YCBAaWBAalOT OT/EIbHBIC
3JIEMEHTHI 3HaHUH, a 3aTeM UX cucTeMbl. COOTBETCTBEHHO 3a7auH, KOTOPHIE
UCIONB3YIOT B y4eOHOM Tpoliecce, JAeNsAT Ha 2 rpynnsl: 1) 3amauu-
yOpakKHEHUs (MX HCIONB3YIOT C LIENbI0O YCBOCHHS OTIEJIBHBIX 3JEMEHTOB
3HaHUIl Ha ypoOKax H3y4eHHsI HOBBIX 3HaHUi); 2) 3agauu-npolbiemsl (uX
UCIIONB3YIOT JUIsl 00Y4YeHHs METO/IaM pelIeHus 3aad Ha ypOKax pelIeHUs
3a/1a4).

C monbopom 3amau-mpoOieM (WM COOCTBEHHO 3afad) y YUHTeNeH
JIe7I0 OOCTOMT HEIUIOXO, TAaKMX 3aJad MHOTO B 33/lauHUKax IO (H3HKeE.
Torma xak ¢ moadOpPOM 3amav-yrnpaXHEHHH JIeNI0 0OCTOMT ropaszio Xyxe,
UX YUHUTEIIO YacTO IMPUXOIUTCS COCTABIISATS.

Ompenenutb, ycBOMJ YYCHMK 3Hau€HHWE WJIM HET, JUI1 3TOTro
HEoOX0/MMO, 4TOOBI OH COCTaBHJ IIPOrpaMMy JIESITENBHOCTH IO
NPUMEHEHUIO 3HAaHWS W BBINOJIHMUI €€ B MPEIJI0KEHHOW KOHKPETHOM
CUTyaluu (KpuTepuu, cooTBeTcTByMoNe HOBEIM PI'OC).

KakoBel 3TH BBl fesTedbHOCTH? OHH JTOJDKHBI OBITH CBSI3aHBI C
caMHMH 3HaHUAMH. Tak, 4TOOBl HANTH 3HAYEHHE YCKOPEHHUsS] KOHKPETHOTO
TeNa, 4YeJNOBEK, WCXOAS U3 ONpPEACNCHUS YCKOPEHWs, COCTaBIsAeT
clefyonMid TutaH AelcTBuil: 1) BhIOpaTh HEKOTOPBI IPOMEXYTOK
BpPEMEHH; 2) YCTaHOBUTH 3HAa4Y€HHE CKOPOCTH Tejla B Hadale 3TOTo
MPOMEXYTKa; 3) YCTaHOBUTH 3HAYEHHUE CKOPOCTH Tejla B KOHIE 3TOTO
NPOMEXYyTKa; 4) BBYHCINTH H3MEHEHHWE CKOPOCTH 3a BBIOpAaHHBIN
MPOMEKYTOK BPEMEHH; 5) HaliTH YaCTHOE OT JEJIEHUSI U3MEHEHUS! CKOPOCTU
TeNa Ha MPOMEXYTOK BPEMEHH, 32 KOTOPOE 3TO U3MEHEHHE MTPOU3OIILIO.

Takum 00pazoM, IEesATEIBHOCTh «HAXOMUTH 3HAYCHHE YCKOPECHUS) —
JEATECIIBHOCTD, aI€KBATHAS TIOHATHIO YCKOPEHHUS.

ITokaxxem HpUMepbl BUIOB IEATEILHOCTU U 3aad-yHNPaKHEHUH IS
YCBOEHUSI HEKOTOPBIX 3JIEMEHTOB 3HAHMUH.
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Tema: ApxumMea0Ba cujia

CvaOeHHSE I8 VCBOSHHST Baanr Nolve
OeATeNILHOCTH IIO 3aga
TpHMeHCHHEEY HHH

1. ApxEuMeIoBa CHIA-3TO CHIA, 1. PacmozHaTh 1

OeHCTEVEOIIAS Hi DOrPVEeHHDO S CHTVAITHH, B

E AHIKOCTE TEIIO. KOTOPEIX eCTh 1

2. ApxEMeIoBa CHIA ApXHEMEeIOBA CHIA

HATPAaEIeHA NP OTHECINIOEHD 2. HzobpazHTe 2.3

CHIIE TEHeCTH rpathEgecEn

3. ApxXHMeIOEd CHIA paBHA ApXHMEeIOBY CHIIV

BECY EHAKOCTH, ERITCCHEHHOH e K. C.

STHM TeldoM (paBHa 3. Ha#tH

OpOoHIBeeHHID ILTOTHOCTH 3HAYeHHE

AHEIKOCTH, VCEODeHHT ApXHMeIOBOH

CEODOOHOTD MaJeHMd H 005 enMa cunel B KO,

TOH IACTH Teld, EOTopas

HOTPVEEeH B EHIKOCTE (HIH

raz)):

Fi=Prn-2 V-

3apanusn 1. YcraHOBUTE, B KAKMX CUTYalUsIX IEHCTBYET apXUME0Ba CUJIa,
1 m300pazute e€ rpaguuecKu:

1. BporieHHsbIi B BOJy KaMEHb MOMIEN KO JIHY.

2. TUpIKAOIh ISTHT HaJl 3€MIICH. U T.1. 8-10 cutyauui.

3ananume 2. Haiinute 3Hauenue F B caenyromux cuTyauusx:

1. B TpéxmUTpOBO#i OaHKE ¢ KOMIIOTOM ILIaBaeT Myxd, 00BEM KOTOPO
npumepHo 60 Mm3, a motHocTs 0,000001 Kr/MMS,

2. IlogBoxHas noxka BMectuMocThio 300 M 8 nerna va quo. U 1.1, 8-10c.
3aganue 3. CpaBHHUTE 3HAUCHUS apPXUMEIOBON CHIIBI B CIIETYFOIINX
CUTYaIUsX:

1. NmetoTcs aBa maprka OIMHAKOBOTO paaMyca: NEPEeBsIHHBIA W CTAIBHOM.
WX norpy3uiu MOJHOCTBIO B COCY/] C BOJIOH.

2. Teno MNOMHOCTBIO MOTPY3WIM CHayaja B YHUCTYIO BOJYy, a 3aTeM B
cosienyto. U T.1.

3. JIns morbeMa ¢ IMOBEPXHOCTH BOJOEMA PhIOa pa3ayBacT My3bIpb.

Jluteparypa

1. TposmenkoBa JI.A., Credanosa I'.Il., Ypoku ¢m3uku B 7 KI.-
Actpaxanb: U3n-Bo AcTpax. nen. uH-Ta, 1995.
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KOCMHNYECKHE CKOPOCTH

Jlrone#t Bcernma uMHTepecoBajla mnpoOiieMa  yCTPOWCTBa — MHpa.
Hanpuwmep, rpeueckne ¢unocodsr emé B |11 — M Bexe g0 Hamie# >pbl ObUTH
CTOPOHHHKAMH TH(AropeicKoil TeOUEeHTPUIECKOW CHCTEMBI MHpa U
CYHTAJM, YTO IEHTPOM BCelleHHOH — BCero MHPO3IaHHS SBISCTCS 3EMIIA.
Ho cnoycts mouytn nBa ThICAYeNneTHsA, YYEHBIC, B TOM YHCJE ITOJBCKHN
actporom Huxomait Komepuuk (1473-1543), Hadanu pa3BHBaTh HICIO O
TeNMOLIEHTPUYECKOH crucTeMe Mupa. CITycTs TOJIBeKa HEMEIIKH MaTeMaTHK
Horann Kemnep (1571-1630), wucmonb3yst acTpOHOMHYECKHE JaHHBIE
natdanrHa Tuxo bpare (1546-1601), BbIBen M3BECTHBIE HAM KaK 3aKOHBI
Kemnnepa Tpu 3akoHa IBIIKEHUS IJIAHET COJHEUHOM cucTembl. 1687 rona B
MHUpE HayKM O3HaAaMEHOBAJICA BBIXOJOM B CBET 3HAMEHHUTOIO TpyJa
BenmMyaiero aHriuiickoro y4déHoro HMcaaka Hprorona (1643-1727)
«MaTteMaTHUeCKue Havajga HarypaibHO#W ¢miocopun». B stom 500-
cTpaHmYHOM Tpynae HrprooroHa ObuUTH CPOpPMYIHPOBAHBI OCHOBHBIC 3aKOHEI
MEXaHUKH ¥ BCEMHPHOTO TATOTCHHS, YTO TIO3BOJIMJIIO €My JiaTh
TeopeTHIeckoe 000CHOBaHME 3aKOHOB Kerrepa.

Brnaromapst U.Hpr0TOHY M €ro mocieqoBaTeNsiM MBI MOKEM JIOBOJIBHO
JIETKO BBIYUCINTh TaK Ha3bIBaeMble KOCMHYECKHE CKOPOCTH, KOTOPBIC
JeTTM B OCHOBY TEXHMKM M TPAHCIOPTHBIX TEXHOJOTMH B OCBOCHHMHU
KOCMHYECKOTO mpocTpancTBa [1]. DTH CKOpPOCTH HCIOMB3YIOTCS LIS
XapaKTEePUCTUKU THIA JABHXKECHUSI CTAHLUMI B cdepe neicTBHS HeOECHBIX
ten: Connna, 3emnu, u JlyHBI, JOpYruX IIJIaHET, WX ECTECTBEHHBIX
CIIyTHHKOB, & TAKXK€ JJOCTATOYHO MAaCCHBHBIX aCTEPOHIOB U KOMET.

1) IlepBas KocMHyeckas CKOPOCTh V) MpencraBisier cobod Ty
MUHUMAJIBHYI0 CKOPOCTh KOCMHYECKOTO OOBEKTa, NpPH JOCTHKCHHUU
KOTOPOI OH CTAaHOBUTCSI MCKYCCTBEHHBIM CITyTHHKOM IICHTPAJIBHOTO Tela,
HarmpuMmep 3eMiln, W BpallaeTrcss BOKpYr Heé Mo OkpykHoctd. Ilpm
NPEeHEOPEIKEHNH  adPOJJMHAMHYECKUM CONPOTUBIICHHEM aTMocdepbl |
BpAIlIEHUEM IITaHETHI

- —
mry Mym GM
TI =G ::: =1 = 'Tg.ﬁ' = R3 + h.Cunras BeICOTY OpOHTEI
e "
GM; — Lol
= v, = |—/—=,gR; & 79—
h=0, oxyuum ¥y s Y Gi3 .
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OnHako, W3-3a CONpPOTHBIIEHHS BO3JAyXa CTaHIMS MOXET CTaTh
CIyTHUKOM 3eMJH JHMIIb MPU YCIOBHM ero Bbixoma h > 160 kM (uto
3HAQUMTEIBHO MEHbIIE paguyca 3ewsn). s yKa3aHHOW BBICOTHI 17
cocTaBisieT okoJo 7,8 km/c. Ecnu ckopocTh cIyTHHKA B MOMEHT BBIXOJIa Ha
opOHTy TpeBBIIIaeT 'y, ero opouroil OymeT mmwmIc ¢ GoKycoM B IEHTpe
3eminu.

2) Bropas &kocmMudueckas CKOpOCTb V.- 3TO Ta MHHHMAIbHas
CKOPOCTh, KOTOPYIO JOJDKHO HMMEThb CBOOOJHO JBHXKYIIEECS TeJO Ha
paccTossHUM R OT IeHTpa rpaBHTAalMH, HANpUMEp 3eMJIH, MPEoJoseB eé
CUJIy I'DPaBUTAllMOHHOIO INPUTSDKEHUA, NOKUHYTH €€ HaBcerga. M3 3axona
COXpaHEHMS MEXaHN4YEeCKON PHEPIHU 3aMKHYTOH KOHCEPBAaTHBHON CHCTEMEI
(B TOJIE CHJIBI TATOTCHHS)

Eyo + By = EpptEp

GM;m mus Gﬂﬁm muy Gﬂﬁm mvs 0
R, Tz TR, T TR, Tz T
1113 =
(Ew=0mmurR,=wE,=0mry =0,vm= [260—=+v2 v,
v B
TakuMm o6pasom, s = '-.-"Evl.l[nﬂ 3emimu ¥, = 11.2 xm/c. OtmeTnm,

YTO TMpU TMOJYyYEHUH CTAHIMEH TaKoW CKOPOCTH, OHA CTaHOBHTCSA
cimytHHKOM CoJHIa.

3) Kpome 3THX IBYX BBIIMIEYKa3aHHBIX CYIIECTBYIOT €I JBE PEAKO
WCTIONB3yeMbIe BEIMYMHBI. TPeTh V3 M UYeTBEPTas 13  KOCMHUYECKHE
CKOpPOCTH — 3TO CKOPOCTH YXOZa, COOTBETCTBEHHO, N3 COJTHEUHOH CHCTEMBI
n Hamed Tamaktuku - Mueussll nmyTe. X TOYHbBIE 3HAYEHMsI HEJb3s
OmpeneuTh MO psiay npuduH Hampumep, 173 OOBIYHO OMPEACISIOT Kak
napabomuueckyro mpu M = Mz (macca Commma) u R = 1 a. e. (pamuyc
opOuThl 3emin), nmoiyyas 3HaueHne vz =43 km/c. Ho npu 3amycke pakeTs
C TIOBEPXHOCTH 3eMIIM HEOOXOIUMO HPEOJOIETh CIIE MPUTSHKCHUE 3eMITH.
Beriinsg u3 cdepbl NpUTSHKCHUS 3eMITH, aliapar COXpaHseT OpOUTaIbHYIO
ckopocTh 3emuu B 29.8 KM/C, TO3TOMY MIOMOJHHTEIBHOE YBEINYCHUE
CcKopocTd 10 43 KM/C 3aBHCHT OT TOTO, B KaKOM HAllpPaBJICHUH aIapat
JIOJDKEH OBITH 3amylleH. B3ieras ¢ MOBEpXHOCTH 3€MJIM, ammapar MOXKET
IIPH CTapTe UMETh V3 Bcero 16,6 KM/C OTHOCHTENHHO 3eMITH, a IS MoNIETa
B MPOTHBOIIOJIOKHOM HAIPaBJICHUH HEOOXOIMMO Pa3orHaTh A0 72,8 Km/c.
Becbma Heomnpenen€HHBIM SBISETCS W 3HAYEHUE 1y, HEOOXOAMMOW ISt
MEXK3BE3IHBIX U MEKTAAKTUYCCKUX IMyTenecTBuil. [Ipu 3Tom HEoOX01uMO
emé ydecth, uro CoyiHIIE Bpamaercs BOKPYr IieHTpa [amakThkm co
CKOpOCThIO 0K0JI0 220 KM/¢ [2].
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B 3aBepmennu otmetw, yTo V; u V. Obum mocturaytel CCCP 4
okTs0pst 1957 rony (3amyck nepBoro C3) u 2 suBaps 1959 rona (nepsbiit
non€r cranuuu K JlyHe, KoTopas, BbIIIIA Ha TEJUOLEHTPUYECKYIO OpOUTY
Bokpyr CoiHLa, CTaB TeM CaMbIM II€pBOM MCKYCCTBEHHOH IIIaHETOH,
Ha3BaHHOH «Meutay). K HacToamemy Bpemenu 3051 HACA «Bosmxep-1»,
craproBaBIIMi 5 ceHTsiOpst 1977 ronma, mepecék rpaHuily rearocdepbl u
CTal TEpBBIM B KCTOPHHM HCKYCCTBEHHBIM OOBEKTOM, MOKHHYBIIUM
CoyrHEUHYIO CHCTEMY C V3.

Jlureparypa
1. TTokposckuit I'"1. ®m3nka kocMudecknx ckopocteil. M.: 3HaHue,
1962. - 32 c.
2. CasempbeB U.B. Kypc obmeit ¢usukn: Yue6. mocobme. T. 1,
Mexanuka. — 3-¢ u3a., uctnp. — M.: Hayxka. ['n. pen. ®u3. — mar. mut., 1987.
—-432c.
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I'PYIIITA ABTOMOP®30B TEJIA KBATEPHUOHOB Q

Basuc  anreops {l;i, j,k}. OOumii BHUI 3alUCH  YHUCIA:
q=a-l+b-i+c-j+d-k,rme 12=1; i = j> =k® =-1.
I'pynma aBToMOp(H3MOB TeIa KBATEPHUOHOB MPEICTABISAET OO0
R )
P 0 0 @
@ 0 0y 9
P 0 0 P

MaTpHILy BHJIA:

CocraBnseM cuctemy us 4° = 64 ypasHeHUii, IpeoOpa3OBLIBad €e U BBOJA
o0o3HaueHue:
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HOHy‘IaeM cnez[ylomy}o CI/ICTeMy ypaBHeHHﬁ:
a=1b=0,¢=0d=0,
e=0,k=0,p=0,
f2+g°+h*=1 1?+m?+n® =1,
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q°+r?+s*=1 fl+gm+hn=0,
lg+mr+ns=0, fq+gr+hs =0,
f—-ms+nr=0, g+Is—nq=0,
h—Ir+mg=0, I +gs—hr =0,
m-fs+hg=0, n+ fr—gq=0.

W3 momydeHHOW CHCTEMBl MOXKHO CHENaTh BBIBOJ, YTO TpyIIa
aBTOMOP(HU3MOB TeJIa KBATEPHHOHOB MPEACTABISET COO0H MaTpHUIly BUA:

100
a b ¢
4 0 a b c
o=(¢})= 0 f h [T f g h | -oproronansuas Marpuua.
J kK I m
0k I m
JlurepaTtypa
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3. Pozendensn b.A., 3amaxoBckuit M.II. TlpocTele H KBa3HIPOCTHIC
ropmaHoBHI anreOpsl. M3B. By30B, Maremarnka, 1971, Ne§, 111 — 121.1976. — 329 c.

4. Pozendensa b.A. HeeBknunossl reomerpun. — M.: TUTTII, 1955. — 753 c.
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3®®EKTHI U IPOTHO3bI B U3YUYEHUU MEHTAJIbHOM
APUOMETUKH

MenrtanpHass ~ apudMeTMka — 3TO  yHHKaJlbHas  METOIHMKA
TapMOHUYHOTO pAa3BUTHS YMCTBEHHBIX W TBOPYECKHX CHOCOOHOCTEH,
KOTOpasi COACHCTBYeT Ooliee MOTHOMY PACKPBITHIO HHTEIDICKTYaIbHOTO U
TBOPYECKOTO IMOTEHINAaNa peOeHKa.

CoBpeMeHHBIE 00pa3oBaTelbHBIC IMPOTPaMMBI  HANpaBICHBE Ha
oOyueHHe JeTel JIOTHUYECKOMY MBIIUICHHIO, TO €CTh Ha YCHJICHHBIN
TPEHUHT JIeBOro Hoiymiapus Mmosra. [IpaBoe momymiapue, oTBedaroliee 3a
BOOOpa)XEGHHE ¥ TBOPYECKUE CIOCOOHOCTH, TMOJY4YaeT HEI0CTaTOYHOE
pa3BUTHE, U B pe3yJIbTaTe FapMOHUS JIUIHOCTH OKa3bIBAETCS pa3pyIIEHHOM.
Mexny TeM, TOJNBKO COI03 JIOTUKM W TBOpYECTBA CIIOCOOEH CenaTh
YeJIOBeKa I0-HacToAmeMy ychnemHsM. OauH u3 3(QQEeKTHBHBIX MyTel
PaBHOBECHOTO pa3BUTHS O0OWX MONYIIApU — NPUHIMIEI MEHTAJIbHOU
apu(MeTHKH, OCHOBaHHBIC HA WCIOJNB30BaHUM abakyca. Abakyc sBiseTcs
BBEIYUCITUTENIFHBIM WHCTPYMEHTOM, KOTOPBIH TpEACTaBIICT U3 ceds psg
CTep KHEH, Ha KOTOphIe HAHW3aHBI OYCHHKH (KOCTOUYKH).

CornacHO JaHHBIM HAy4YHBIX HCCIENOBaHWH, HanOOJee MHTCHCHBHOE
pa3BUTHE TOJIOBHOTO MO3Ta MPOUCXOIUT y jeteid 4-12 ner. Hasbikwy,
nproOpeTeHHble B 3TOM BO3pacTe, OBICTPO M JIETKO YCBaWBAIOTCA U
COXPAHSIOTCS Ha 0JITHe To/Abl. IMEHHO MO3TOMY 3TO BpeMs MOKET 0Ka3aTh
3HAUMTENBHOE BIMSIHUE Ha yCTenTHoe Oyayiee peOeHKa.

Becp xypc oOyueHus paccywTaH Ha 2 TOAa 3aHATHA 1O 2 dYaca B
HeNeJTI0 W3 pacueTa, YTO B MEPBBIH T'OJ JETH OCBAaMBAIOT CJIOXCHHE U
BBIYMTaHNE MHOTO3HAYHBIX YMCEJ Ha peaJbHOM M BoOOpakaeMoM abakyce,
BO BTOPOM IO/l — YMHOXKEHUE U JETICHUE.

[Mporpamma oOy4yeHns: MEHTAJILHOM apU(METHKE YCIOBHO COCTOMT U3
JByX JTanoB. Ha mepBoM neTH OCBaMBAlOT TEXHUKY CYe€Ta Ha CuUeTax
abakyc, UCIONB3ys JUIA 3TUX ONepanuii cpa3y /Be pyku. BkiroueHHbIE B
mpouecce cdyera O000OMX MONymapuii Mo3ra obOecredymBaeT ObIcTpoe
BBITIOJIHEHUE U 3alIOMUHaHUE JeHcTBUM. braronaps atoMy, eTH y4yaTcs Ha
abakyce CKJIabIBaTh, BRIYUTATh, YMHOXXATh U JICITHTb.

Ha BropoMm 3Tamne nmporpaMMbl Y4EHUKHU IEPEXOIAT K CUETY B yME, UIU
Ha MEHTaNbHOM ypoBHe. Kaxnoe 3aHsATHE 34eCh IIpEIojiaraet
MIOCTETICHHOE OCNa0JIeHNe NPUBS3KM K CUETaM M CTHUMYIALHUIO JIETCKOTO
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BooOpaxkeHus. JleBoe mosymapue BOCHPHHUMAET LUQPHL, TpaBoe —
KapTUHKy OycuHOK cyeroB. Tak peOGHOK YYUTCS MPOM3BOAMTH
npearnoaraemMble pacyersl B yme. OH IpencTaBiseT nepes co0oi cyeTsl u
MBICJICHHO IIPOAEIBIBAET HEOOXOIUMBIE OIIEpaLIUH.

B xone mnemarormueckod IpaKkTHUKH, MHOIO OBIJIO HPOBENEHO
9KCIEpUMEHTAIEHOE HCCiIeoBaHne B mepuoxa ¢ 12 ¢espans mo 10 mapra
2018 roma Ha 6aze MBOY COIL Nel u IT-mkomsr «Opburay cena Bepxaue
TaTpIuIbL.

IlepBBIii SKCIIEPUMEHT - pPAa3BUTHE YHCIOBOW MaMSITH, OCOOEHHO
3aMETeH, €CIHM IIOTNPOCHTh YYEHHWKOB 3allOMHHTh W 3aTe€M MOBTOPUTH
LEMOYKy W3 4YHCeN, OT OJHO3HAYHBIX JO JBY3HA4HBIX. YUCHHKH,
OCBaWBAaIOUINE MEHTAIbHBIE apU(PMETHKY, II0Ka3bIBAIOT I1OPA3UTENIbHbBIE
pe3yabTaThl B TOUHOCTH 3aIlIOMHHAHUS U B KOIUYECTBE YHCEIN, KOTOPhIe OHU
CHOCOOHBI 3allOMHUTH, 1O CPAaBHEHHIO C OOBIYHBIMH JIETBMH TOTIO K€
BO3pacTa. JTO CBS3aHO C TEM, YTO JETH HE IMPOCTO 3alIOMHUHAIOT YHCIA, HO
BU3YAJIM3UPYIOT UX B BUAC H300pakeHUs OyCcHUH Ha abake. DTOT HaBBIK
MIO3BOJISIET AETSAM BOCIPOM3BOJHUTE YHCIA HE TOJBKO IOCIE0BAaTENBHO, HO
1 B 00paTHOM TIOpSAKE.

BTopoii skcriepuMeHT - pa3BUTHE NPOCTPAHCTBEHHOU namsTu. To ecTh
3alIOMHHAHME DACIIOJIOKEHUS YHWCEN, MNPEAMETOB MM JII000H Ipyroit
nH}opManu B IpocTpaHcTBe. ITO ObUIO BEIABICHO B PE3yJbTaTe TECTA Ha
BOCCTAHOBJICHHE DACIIOJIOXKEHHUSI TOYEK Ha KapTuHKe. JleTsaM TpeboBasoch
3allOMHUTh TI/I€ HAa HApUCOBAHHOW CETKE HAXOJWINCh TOYKH, 3aTeM
MIOBTOPUTH YBHJCHHOE. B pesynbTare, HeTH, HM3ydalollie MEHTaJIbHBIE
apu(pMeTHKy, IOKa3ajH JIydIlhe pe3yibTaThl, [0 CPaBHEHHUIO C IPYTUMHU
netbMu. IIpocTpaHCcTBEHHOE PACHONIOKEHNE TOUEK HAa Oymare He CBA3aHO C
pacriosioxxeHreM OycuH Ha abake. Ho mpu 3TOM MBI MOXXEM MOJTBEPIHTH,
YTO 3aHATHUS C abakoM JEWCTBUTEIHHO TMO3BOJIIOT PEOEHKY JydIne
3allOMHHATh ¥ BU3yaJM3UPOBATh, HCIIOJIB3YS HABBIK IPOCTPAHCTBEHHOM
MaMsTH.

Taxum 06pa3om, MeHTaJIbHAs apu(METHKA CIIOCOOCTBYET:

- pa3sBUTHIO COBMECTHOW pabOTHI NPaBOrO W JIEBOTO IOJyLIApHA
MO3ra;

- Ppa3sBUTHIO HABBIKOB OBICTPOTO BBHIINOJHEHUS apU(PMETHUECKUX
JIEUCTBHI B yME;

- Pa3BUTHIO YBEPEHHOCTH B COOCTBEHHBIX CHIIAX;

- YIy4YIICHUIO BHUMATEIbHOCTH M KOHIICHTPAITHH.

JlutrepaTtypa
1. Hammuaa O.B. 3anstus «Jlorukoi» Kak HOBBIH METOJ Pa3BUTHS
MMO3HAHUS JOIIKOJIbHUKA. // Jlerckuit cax ot A o S1. — 2004. - Ne2. — 103 c.
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POJIb DJIEKTUBHOI'O KYPCA «PEHIEHHUE 3AJIAY C
9KOHOMMWYECKHNM COJAEPKAHUEM» B ITIPEIIOJIABAHUUN
MATEMATHUKH

B Hacrosimee BpeMss B YCIOBHSIX MOJEPHH3AIMM  KOHIEHIIUH
poccuiickoro 00pa30BaHUS, pPOJNb JIEKTHBHBIX KypCOB CYIIECTBEHHO
BO3pacTacT. B 3TOH CBA3M, mepen YIUTEISIMHA CTOSAT WHBIC I W 3aJauH,
HEXellM OCHOBHOM. Benymel 3amadeil COBpEMEHHOro  IIKOJILHOIO
00pa30BaHMs CTAHOBUTCS COLHAIIGHAS 3PENIOCTh BBITYCKHHUKOB IMKOJ, KaK
BaXHEHIIMH  mapaMeTp  Pa3BUTUSA  JIMYHOCTH W COXpPaHCHHUs
WHIWBUAYAIEHOCTH. Takoro xapakrepa mpoOiieMbl CpeqHero oO0pa3oBaHUs
MOXXHO pelaTh TOJBKO 32 CUET M3MEHEHHH B CTPYKTYpe, COACPKAHUU U
opraHu3aIuy 00pa3oBaTeILHOrO Mpolecca.

OgHvM W3 BapUAaHTOB pEIICHUS JaHHOW TNPOOJIEeMBbl SBISIETCS
pa3paboTka M WCIONB30BAHUE JJIEKTUBHOTO Kypca, HANpaBIeHHOTO Ha
PACKpBITHE MEXIIPEAMETHBIX CBS3EH TECHO B3aMMOCBSI3aHHBIX HAYK.

3HAKOMCTBO C 33JJa4aMH ¢ YKOHOMHYCCKHIM COJICPYKAaHUEM HauYHHACTCS
yke ¢ 5 — oro xmacca npu uzydeHun teMbl «[IpomeHTs». N pemeHus
CIOXHBIX 3a/lady, HAKOIUIEHHS HECTaHIApPTHBIX METOJO0B M IPHUEMOB
pellieHusT He XBaTaeT BPEeMEHH. A TOro o0beMa YNpaKHEHHH, KOTOpBIC
0OBIYHO MpeIararoTcs B y4eOHHKAaX IO anreOpe W HavajlaM aHajm3a JJisl
10-11 kmaccoB, u BOBCE HEJOCTATOYHO ISl POPMUPOBAHUS YMEHHS PEIIATh
33/1a4 ¢ JKOHOMHYECKUM cojaepxkanueM. C 3TOW TOYKH 3pEHUs Tema
ANIEKTUBHOTO Kypca «PerieHue 3amad ¢ 3KOHOMHYECKHM COICPKAHHEM)
BechMa akTyansHa [1].

DNEKTUBHBIE KYPCHI - 3TO COBPEMEHHBIH MEXaHNU3M aKTyaJIU3alid 1
WHAMBUAyAIN3aluu mporecca oOydeHus. OHM SBIAIOTCS DJIEMEHTOM
y4eOHOTO TUIaHA, JOMOJHSIONINE COoNepKaHue Mpoduis, 4TO TO3BOJSIET
YIOBJICTBOPSATH Pa3HOOOpa3HbIC TO3HABATEIBHBIC HHTEPECHI IIKOJILHUKOB.
C xopomo pa3pabOTaHHON CHCTEMOW SJICKTHBHBIX KYPCOB KaXJIbIi
YYCHUK MOXET IOJIYYUTh OOpa30BaHHUE C OINPEICICHHBIM IKEIAaeMbIM
VKJIOHOM B Ty WM HHYH OOJacTh 3HAHWH, TaK KaK KacaloTcs IH00M
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TEMAaTHKH, KaK Jiexalleld B mpezeax oomeodpa3oBaTesibHOM MporpaMMBsl,
TaK U BHE ee€.

Hamn paspaboran onektuBHbI  Kypc «Pemenue 3amau  c
SKOHOMHMUECKUM cojiepkaHuem». OH mpoBogwics ¢ oOydatommmucs 10 —
11 kmaccoB, B mepHOA NMPOXOXKICHUS MEAarOTHUECKON MPAaKTUKU. J[aHHBIN
Kypc  HampaBlI€H HAa  CHCTEMAaTH3allMl0  3HAHWUH,  pealHu3aluio
MEXIpeaIMETHBIX cBs3ell. K Tomy ke, equHbII rocyJapCTBEHHBIN HK3aMEH,
B KOTOPOM HMMEIOTCS TEKCTOBBIE 33Ja4d U SKOHOMHYECKOTO COIEPKaHHMS,
MOKA3bIBAET, YTO JAJIEKO HE BCE Y4YalUecs CHPaBISAIOTCS C HHUMH, a
BPEMEHU Ha yPOKAX YacTO HE XBaTAaeT AJISl KAYUECTBEHHOIO YCBOEHHS TEMBI.

IIpn cocrtaBneHnn 5S1I€KTHBHOrO Kypca «PemeHue 3agad ¢
SKOHOMHUYECKUM COJAEpKaHHEM», OOJBIIOE BHUMAaHME YJEJIEHO BOIpOCaM
MaTeMaTHYECKOT0 MOJCIUPOBAHUS MPOCTEHIINX IKOHOMUYECKUX SIBICHUIL.
Kypc momoxer yuamyMcsi COpPHEHTHpPOBaThCs B BhIOOpe mpodeccuu u
JajbHeimero Mapmpyra oOy4eHus, T.K. B IPOrpaMMy BKIIIOYEHBI:
OCHOBHbIC 0a30Bble MOHATHS HKOHOMMKH, TIpoCTeHIIne 3agaud ¢
SKOHOMHUYECKUM COZIepKaHUEeM, 3a7aull Ha OAHKOBCKHE pacyueThl, 3a/1a4i Ha
pacueT peHTabeIbHOCTH IPOU3BOACTRA [2].

®opMbl OopraHu3anny yueOHOH NESITENFHOCTH B paMKax 3JIEKTHBHOTO
Kypca: JIeKIMH ¢ 3JIEMEHTaMHu Oecellpl, pelieHre 3a1ad, CaMOCTOSTEIIbHbIE
paboTHI 10 3aa4aM C SKOHOMHUYECKHM COZIEPKaHUEM.

KonTpons ycBoeHns: MmaTepHana o nporpaMme Kypca IpociaeKuBacs
Yyepe3 CaMOCTOSTENbHBIE, KOHTPOJbHBIE PaboTHl. IlepBas KOHTpOJIbHas
pabota TmoOKa3ama, 4dYTO ydYampecs HE YMEIOT pemaTh 3aJadd ¢
SKOHOMHYECKUM COJIep’KaHUEM, B YaCTHOCTH 3a/1a4M Ha BKJIAJBI M KPEAUTHI,
peIaioT 3aJaud CTaHJAPTHBIMU METOAAMH, HE HIYT OoJjiee palnoHaTbHBIX
cnoco6oB. [Tocne npoBeeHNs 3aHATHIT AJIEKTHBHOTO Kypca ObLIO 3aMeueHO
cilenyroliee: NPH PEIIeHUH 3aJad ydalldecs BBIOMPAIOT paIOHAJIbHBIE
CHOCOOBI perIeHus 3aad, UCCIEAYIOT TOJIydYeHHOE pelIeHUe, MPUMEHSIOT
METO/IbI PEIICHUs B HECTAHAAPTHBIX CUTYALUAX.

Takum o0pa3om, IpoBelieHne 3IEKTUBHOrO Kypca «Pemienue 3amaq c
HSKOHOMHYECKHM COJIEp’KaHWEM» TO3BOJIIET OCYLIECTBIAITH OoJiee riybokoe
03HAKOMJIEHHE YYallUXCsl ¢ NPUKIAJHBIMU HAMPABICHUAMU MaTeMaTUKU U
SKOHOMHKH W TEM CaMbIM IIOMOXKET WM Oojiee OCO3HAaHHO BHIOPAThH
Oyayuryro mpogeccuro.

Jluteparypa
1. JlormmoBa B.B. MHcmonp3oBaHHE DKOHOMHYECKHX 3ajad B
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345.
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nocobue/noxn. pea. ®.®. Jleicenko n C.}O. Kynabyxosa.- PocroB —Ha —
Hony: Jleruon, 2015.-48c.

Bap3akos H.C., Beaosa C.B., lynapesa O.B.
B® bawl'V, r.bupck, Pb

benosa C.B., /[yoapesa O.B.,k.¢h.-m.H.
Varzakov99@mail.ru

PAZPABOTKA ITPUJIOKEHUSA JJISA OPTAHU3AIINA
YYEBHOT O ITPOLIECCA B KOJUIEI’)KE B CPEJIE
INPOI'PAMUPOBAHUSA DELPHI

ITocne co3maHMsl 3MEKTPOHHO-BBIYMCIUTEIBHONW MAIUHbI, YYEHBIM,
¢u3MKaM M MHOTHUM JPYTUM CHELUUAIHCTaM CTaJI0 JIerde BBIIOJHATH
pacuersl. Ha  cerogHsmmHuii  A€Hb  CyHmIECTBYET  pAJ  SI3BIKOB
OpOrPaMMHUPOBAHHUS TIO3BOJISIFONINX MPOU3BOAUTh pacuersl (Delphi, C++,
Pascal u apyrue). Jlist pa3pabOTKH MPHUIOKEHHS [0 OPraHU3aUK yIeOHOTO
nporecca, Mbl OyJIeM HCHONB30BaTh OOBEKTHO-OPUEHTHPOBAHHBIN SI3BIK
nporpammupoBanust - Delphi [1]. OcHOBHO# 001acThi0 HCIOJB30BAHUS
Delphi sipnsieTcss HanMcaHWe TPHKIAAHOTO MPOTPAMMHOIO 0OeCIeueHusl, C
BO3MOXXHOCTBIO TOJKIIOYeHUs: Kk ©Oa3e mamHbix (BJ]). BJI — oarto
COBOKYIIHOCTb, OpraHM30BaHHAas B COOTBETCTBUU C ONPENEIEHHBIMH
NpaBWJaMH W XapaKTepu3ymollas aKTyalbHOE COCTOSHHE HEKOTOPOi
MpeIMEeTHOM 00JacTH.

BaxxHO# 0COOEHHOCTBIO pa3pabOTKHU JAHHOTO MPUIIOKEHHSI SBISETCS
c6op OONBIIOTO KOJMYECTBA JAaHHBIX M xpaHeHwe ux B B/, OcymecTBiss
JIAHHOE TPUJIOKEHUE HEOOXOJMMO PacCMOTPETh MPEJAMETHYI0 00JIacTh, TO
ecTh IJIaH paboThl y4eOHOro mpoliecca B Kojuleuke. JladpHeinmM srarnom
ABJISIETCS TIPOTPaMMHasi peann3anus npuioxkenns. HeoOxonumble TabauIb!
MOXXHO co3naBaTb kak BHytpu Delphi, Tak u mobGaButh W3 apyrux
NPOrPaMMHBIX MPOIYKTOB, Harpumep ACCeSS.

B pesyinprare co3maHO IIPUIIOKEHHE KOTOPOE MOXKHO BHEIPSATH B
yueOHBII Tpolecc, Ul TOrO 4TOOBI IperojaBaTesid U YYeHUKH MOTIIH U3
0001 yacTH y4eOHOTO 3aBelleHHs ITOCMOTPETh BCIO WHTEPECYIOIIYI0 HX
nHbOpManuio. [JTaBHEIM IPEHMYLIECTBOM TAKOTO HPHMIIOKCHHUS SBISACTCS
ero paboTa B JOKaJILHOH CETH.
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Axmaouesa T.M., npenooasamens

fathullin.aitugan@mail.ru

B MUPE ®PAKTAJIOB

Uro oOmiero y aepepa, yIUTKH, 00Jlaka, CHEXKUHKH, Oepera Mopsi Win
03epa, KPOBEHOCHON CHCTEMBI 4YeJIOBEKa, JyKOBHIBI, KallyCThl M BCEM
W3BECTHBIM JIETCKUM CTHXOTBOpEHHEM «VY momna jxuna codbaka»? Ha nepsblit
B3I HU4Yero. Ho ecTh 0IHO CBOMCTBO, KOTOpOE MPUCYILE UM BCEM: OHU
camornoo0Hbl. OT BeTKH, KaKk M OT CTBOJIa JAEPEBa, OTXOIAT OTPOCTKU
MIOMEHBIIIE, OT HUX — €llle MeHbLINE, U T. [I., TO €CTh BETKa M0100Ha BceMy
nepeBy. [loxoxxum o0pa3oM ycTpoeHa W KpOBEHOCHas cucrema. M 3to
SIBIICHUE CaMOTIO00Ws Ha3bIBaeTCs (PPaKTaIbHOCTHIO.

HWrak, mpeqMeToM MOETO UCCIICIOBAHUS CTalTN (PpaKTalbL.

Lenb paboOTH: H3YYHUTH MOHATHE (PpaKTaya, BEISICHUTH, BCTPEUAIOTCS
TM  (QpakTalebl B HaMIed >XU3HH WM STO JIMIIb BBIAYMKa YeJOBEKa;
MIO3HAKOMUTHCS ¢ IPUMEHEHHEM (hPaKTaJIoB.

3anaun:

1) u3yuut nousaTHe hpaxTana;

2) U3Y4YHUTh COOTBETCTBYIOIIYIO JINTEPATYypy IO JaHHOH TeMe, a TaKkKe
HaiiTy UHGOpPMAIHIO B HHTEPHETE;

3) BBIABHTH M PacCMOTPETh (hpaKTajbl, BCTPEHAIOIINECS B MPHPOJE,
4eNoBeKe, JINTEpaType, B MEJULIMHE U B MOEM OKPYKEHUU;

4) Hay4uTHCS CTPOUTDH NpocTeiime GpaKTaibl;

5) paccMOTpeTh BO3MOKHOCTH ITPUMEHEHHS (PPAKTAIIOB B XKHU3HU.

MeTtonbl uccaenoBaHust: 1) aHaJIM3 TEOPETUUECKON JIUTEPATYPhI;

2) wMareMaTH4YecKHWe pacueThl; 3) HaOJIoJeHHe, IPaKTUYECKHe
9KCIIEPUMEHTHI, CPaBHEHUE, 0000IICHHE.

I'nnore3a. dpakransl CyHIeCTBYIOT BCIOAY: M BOKPYI HAac, U BHYTPHU
HaCc.

W Tak, dro xe Takoe (pakran? dpakrtam — 310 PHrypa, B KOTOPOH
OIMH W TOT Xe (parMeHT NOBTOPSETCS MPH KaKJOM YMCHBIICHUU
macmTaba. Takum o0pazoMm, BakHEHIIee CBOWCTBO (¢pakTajia — 3TO
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camoriofooue: robast ero 4acTb, Jake camas MajleHbKas, IpU CHIbHOM
YBEIMYECHUH KaK OyJITO 10Jl MUKPOCKOIIOM, IIOX0%Ka Ha (hpaKTall B LIEJIOM.

Tepmun ¢pakran Obul mpemioxkeH benya MaunnensOporom B 1975
roay. B cBoeli pabore s Oonee moApoOHO HccenoBaia TEOMETPUICCKHE
(pakTanbl, TaKk Kak 3TH (pakTajbl camble HarmsgHble. OJHUM M3 CaMbIX
MPOCTBIX T€OMETPHUIECKHX (hpaxTanos sBisiercst cHeskuHKa Koxa. Ctponrces
cHexkmHKa Koxa crienyrommm o6pazom. CHavanga CTpOMM paBHOCTOPOHHUH
TpeyrompHUK. M Ha KaXIOH CTOPOHE TPEYTOJbHHKA IPOICIBIBAEM
CJICTYIOIITHE OTIEPaInH.

[lepBas urepanus — MPOCTO HadaIBHBIA O0Tpe30oK. [loToM OH menuTCs
Ha Tpu paBHble dYacTH. lleHTpanpHas IOCTpamBaeTCsi IO IPaBHIIBHOTO
TpeyroJbHUKa U 3aTeM BBIKWABIBaeTcs. [lomydaeTcst BTopas urepanus —
JOMaHas JIMHUS, COCTOSIIAs W3 YEThIpeX OTPE3KOB. OTH OIlepaluu
MPOJIETIBIBAIOTCS] HA KAXKJ0M CTOPOHE PaBHOCTOPOHHETO TPEYroNbHUKA, U B
pe3yibTate noyyyaercs cHexkuHka Koxa.

KoneuHo, n3o0paxeHunii cHexxnHOK Koxa B MHTEpHETE MHOXECTBO.
Ho MHe crasio WHTepecHO caMoil MOCTpouTh 3Ty ¢urypy. S pemmia
BOCIIOJIB30BATHCS] BOBMOXXHOCTSIMH KOMITBIOTEPA M C IOMOIIBIO MPOTPaMMEI
«OKMBasi MaTeMaTHKa», KOTOpas ITO3BOJIICT BBHIOJHATh HTEpAlMH, H, 3a
HeOOJIbIIOE KOJIMYECTBO IIAroB s CO3/Iajia CBOIO CHE)XXHUHKY.

1. VzyuuB nonsitue ¢pakrana, s IMepelnia K cieayromeMy stamy. S
pemmMia HaWTH TpuMepsl (pakTalioB B MpHUPOJAE, B MEIWIMHE U B
OKpY>Karouleil Hac )KU3HU.

B npupone ¢paxraibHbIMH CBOHCTBAMH 00JIIAl0T MHOTHE OOBEKTHI.
Hampumep: KpOHBI JepeBbEB, CHEXHMHKH, O0Jlaka, PaKOBHHBI YJIMTOK. B
MeIuIrHe: OpOHXM, KPOBEHOCHas cucrtema 4esjoBeka. [louTh exenHeBHO
MBI BCTpeuaeMcsi ¢ (pakTajJaMu Ha KyxHe. [Ipumepsl Takux (paktajioB —
3TO permyaThlil JIyK, LIBETHAs U OObIUHAs OEIOKOYaHHAs KalycTa.

2. Berpewarorcst ¢pakTansl ¥ B HapOJHOM TBOpUYECTBE. 3HAMEHHUTAsS
pycckasl Urpynika — CyBeHup «MaTpenkay THIHIHbBIA (paKTa.

3.MoxxHO HaliTh mpuMmepsl (pakTasioB M B Jureparype. Hampumep,
BCEM C JIETCTBA M3BECTEH CTHIIOK «Y Toma Obuta cobaka...», KOTOPBIH
MOBTOPSIETCS 10 OECKOHEYHOCTH.

1. B pesynbrare npopenaHHO pabOTHI S BBICHHIIA, YTO TaKoe (hpaKTaibl,
IJie OHM BCTPEYAIOTCsI, KAKUX BHJOB OHH OBIBAIOT.

2. dpakTalibl CYIECTBYIOT OOBEKTHBHO, HE3ABUCUMO OT HAIIEr0 CO3HAHUS
Y TIPOSIBJISIFOTCS B )KMBOM M HEXKMBOM MPUPOJIE.

3. ®pakTabl HAIIKA MUPOKOE MPUMEHEHHE B CaMbIX PA3IIMYHBIX 00JIACTAX
Hamel xu3Hu. OHM BCTPEUArOTCsl HE TOJBKO B MaTEMAaTHKE, HO U B IPYTHX
obnacTtsx: reorpaduu, OMOJIOTHH, KOMITLIOTEPHOU Tpaduke, B MEAUIINHE, B
HCKYCCTBE, PAJJMOTEXHUKE U T.JI.
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4. @paxTtansl MOXXHO HCIOJIB30BaTh M pelakcallud M CHATUS
HaMpsKEHUS, a TaKKe AJIS YIydIlIeHUs 3pEHUs.
5. Best BceneHHast — 3TO CIUIOLITHOW (hpaKTal.

Iaoayaauna M.P. Anexkcanapos H./I.

B® bawl'V, r. bupck, Pb

Anexcanopos HJ]. k.¢p.-m.n. ooyenm B® Bawl'V, unen kopp. MAHIIO
maryam.gabdullina@yandex.ru

KJIACCU®UKAIASA JIOTAPUOMUYECKAX YPABHEHU 1
HEPABEHCTB C TIAPAMETPAMUA

AHHoTanus. B nanHON paboTe moKa3aHO, 4YTO OOIIHE METOABI
peleHus Jorapu(MUYECKUX YpaBHEHUH M HEPAaBEHCTB NPHMEHHUMBI LIS
peLeHust JTIorapu(pMUIECKUX YpaBHEHHH M HEPAaBEHCTB C MapaMeTpamH, a
TaKkKe TOM00paHbl MPHUMEPHl PEIICHHs JIOTApUPMUYECKHX YpaBHEHUH W
HEPABEHCTB JUUIsl IEMOHCTPALMU U3/1araéMoro TeOpeTU4ecKoro Marepuaia.

IlosTromy  anms  moOCHeAHMX ~ MBI TPHUBEAEM  IPUMEPHYIO
KIacCU(UKAIMIO, pPaccMOTPUM THIBI YpaBHEHHH UM HEPaBCHCTB B
MOCIEI0BATENBHOCTH OT MIPOCTOrO K CIOKHOMY.

1. YPaBHeHI/IH, B OCHOBAHHUM KOTOPBIX BXOAUT NMOCTOAHHAA.
1) log,x=Db, a>0, a=l.

3azaya 1. Pemurs ypaBuenue log, x =2.

3anaya 2.Pemmts ypapnenue log,, X =—1.
2) log, f(x)=b,a>0, a=1l

3anayda 1. Pemmts ypauenue log,(2x—4)=-2.
3anava 2.Pemmts ypasnenue log, ;(5+2x) =1.
3) o log, f,(X)+a,log, f,(X)+...4+0,log, f,(X)=b, a>0, a=l,
a,0,...0, €R.

3amaua 1. Pemmts ypaBuenune 1g(x—9)+1g(2x-1) = 2.
3ayaya 2.Pemuts ypasuenue 10g,(Xx+1)+log,(x+3)=1.
4) log, f(x)=log, g(x), a>0, a=1.

3anaua 1. Pemts ypasuenue log, x = log, (6—x*) .
3anaua 2.Pemuts ypasuenue Ig(x* —6x+7) =Ig(x—3).
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5) o log, fi(x)+a,log, f,()+...+alog, f(x)=B,log, 9,(x) +
+B,log, 9,(X)+...+ B, log, 9,(X), a>0, a=1, oya,..0, €R.

3angaua 1. Pemuts ypaBHenue Ig(x—6)— % Ig2=1Ig3+Igv/x-10.

3amaua 2.Pemmts ypaBuenue 10g,(2—x)—10g,(2+ x) =log,(x-1).
6) log, f(x)=9g(x), a>0, a=1l.

3anava 1. Pemmnts ypaBreHue log, (3" —8) =2—x.

3anaya 2.Pemnts ypasnenne log, (3™ +6) = X.
7) o,log, f,(X)+a,log, f,(X)+..+a,log, f (X)=0(x), a>0,a=1,

a,0,...0, € R.

2. YpaBHEHHsl, B OCHOBAHHH KOTOPBIX BXOIUT NMepeMeHHAas.
1) log,b=c.
3amava 1. Pemuts ypauenue log, 4=2.
2) log;, b=c.

3ajaya 1. Petmrs ypasuenue log , . 4=1.

3) log, o(x)=c.

3amaua 1. Peruts ypasuenue log, (9x+10) =2.

4) log;, e(X)=c.

3anaua 1. Pewmts ypasnenne log, ,,(3x° —12)=2.

B wurtore Bce uorapudmuueckue ypaBHEHHMsS W HEPaBEHCTBA C
napaMeTpamMu CBOJSTCS K OOBIKHOBEHHBIM JIOTapU(MUYECKUM YPaBHEHHUSIM
U HepaBeHCTBaM 0Oe3 mapaMeTpa, KiIaccM(UKalnus KOTOPHIX K Oblia
paccMOTpEHa BBIIIE.

[IpencraBneHHbIE NpakTHYECKHE 3aJaHUs OyayT pacCMOTPEHBI Ha
Hay4YHO-TIPaKTUYECKOH KOH(EpEeHIHH.

Jlureparypa
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IIpocsemenue, 1992. —352c.

2. MopakoBud A.I'. Anredpa n Hayana ananusa. 10-11 kmacc. B 2 4.
Y. 1. YyeOHuk i ydamuxcs oOpa3oBaTellbHBIX opranm3armii / A.l.
Mopakosud. — M.: Muemosuna, 2013. — 405 c.: u.

3. Hosocemor C.M. CrnenuanbHbIi Kypc 3JEMEHTapHOW anrcOpbl.
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Tunésa O.B.
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TUIINYHBIE OIIUBKH YUYAIIIUXCHA ITPU PEHIEHUN
JOTAPU®GMHUYECKUX YPABHEHUI

B cpenHeil ocHOBHOH MIKOJ€ B Hayane H3y4eHUs] Kypca anreOpsl
paccMaTpHBarOTCs TaKue GbyHKIIH (uHeiHas, CTeTIeHHas,
runepOoInUecKas), BHIUUCICHUE 3HAUCHHH KOTOPBIX CBOAMUTCA K UETHIPEM
aprupMeTHIeCKUM JIefiCTBUAM U BO3BeAeHUIO B cTeneHb. Ho B 9-11 kmaccax
HauMHAeTCs  W3y4YeHHe  cnenuduiecknx  (QYHKIHH, TakuX  Kak
TPUTOHOMETPHYECKHE, MOKa3aTelbHbIE W, HAaKOHEI, JIorapu(pMHYECKUE,
KOTOpBIE SBJISIOTCS, HA HAlll B3IJISA, OJHUMHU U3 CaMbIX HHTEPECHBIX H
CHOKHBIX. UTOOBI BEIYUCIUTH 3HAYCHHE JOTapU(PMUIECKUX (HYHKIHN
HY)KHO YMETh HaXOJUTh JIOTapU(PMBI YHCEN, T.C. BBIIOIHATH HOBOE IS
ydamuxcs JedcTBue — jorapupmupoBanue. 1o MOSBIEHHUS HOBEWITUX
YCTPOMCTB, JIOTAPU(PMBI IIMPOKO HCIOIB30BANUCH JJIS  BBITOTHEHUS
BBIUMCIICHUH M JETAJIBHO M3Y4aliCh B IIKOJE, BIUIOTH O HCIOJIB30BAHUS
Ha ypokax JorapupMuueckoi mnuHedku. Temepp ke HX poOnb cTana
BCIIOMOTATENHHOM, a U3yYSHHUE X B IIKOJIE CTAJI0 HE CTOJb IMOJAPOOHBIM.

Jis MHOTHX ydYammuxcs 3HAKOMCTBO C JIOTapH(pMaMH YHCET M X
CBOWCTBaMH JaeTcsi HE JIETKO, [TOITOMY IIPH PELICHUH JIOTapUPMUUECKUX
yYpaBHEHHMH YydJaliuecs 4YacTo MAONycKaloT omuOku. OHM MOTyT OBITh
JIOBOJIBHO Ppa3sHOOOpa3sHbIMH: OT HEBEPHOTO O(GOPMIICHUS PpEIeHHS 10
OIIMOOK JIOTHYECKOTO U BHIYMUCIUTEIHLHOTO XapaKTepa.

Camas nepBast, THIMYHAsI ¥ YaCTO BCTPEYAIOMIAsCS OIIMOKA COCTOUT B
TOM, 4YTO Yy4YallWecsi NpU pPEUIeHHMH YpaBHEHWI 0e3 JOMOJHHUTEIbHBIX
MTOSICHEHUH UCTIONIB3YIOT NMPeoOpa3oBaHus, HapyIIaoIe PaBHOCHIBHOCTD,
YTO IPUBOJUT K IOTEPE KOPHEH U MOSIBICHUIO IOCTOPOHHUX PELIEHUH.

PaccMoTpuM Ha KOHKPETHOM MpUMEpe OMHMOKY TIOJ0OHOTO poa.
Ipumep 1. Pemnts ypaBHEHHUE:

log, (5—x) =3-log,(-1-x).
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3T0 ypaBHEHHE y4aliecs: 04eHb YacTO PEIIaloT CICIYIOMINM 00pa3oM.
log,(5—x) =3-log,(-1-x) < log,;(5—x)+log,(-1-x) =3 <
l0g,(5-X)(-1-X)) =3 < (5-X)(-1-X) =27 < X’ -4x-32=0 <
X =—4, X, =8.

VY4amuecs 4acto, HE MPOBOAA  JONOTHUTEIBHBIX  PACCYKACHHH,
3amichiBalOT 00a uyucia B oTBeT. HO Kak Mokas3bIBaeT IMpoBepKa, YUCIIO
X=8 He sABIsSeTCS KOpPHEM MCXOJHOTO ypaBHEHHs, TaK KaK W JieBas M
npaBasi €ro 4acTd TepstoT cMbICI. TONBKO YHCIO X =—4 ABIseTCS KOPHEM
3aJJaHHOTO ypaBHeHHs. YTo Obl M30erarh MOAOOHBIX MPOOJEM, HYIKHO
NPUYYUTh YYalIUXCs NPOBOAUTH B O00S3aTEIBHOM MOpPSIKE HPOBEPKY
MOJyYHUBIINXCS KOPHEH, epes TeM, KaK 3aluChIBaTh OKOHYATENIBHBINA OTBET
JTAHHOTO YpaBHCHHUSL.

Crenyromasi cepbe3Hasi OIIMOKa COCTOMT B TOM, YTO ydYalluecs He
YISNAIOT JOJDKHOTO BHHMAaHMS HAaXOXKACHHIO OOJIACTH  ONpEJelICHUS
yYpaBHEHHH, XOTS HMEHHO OHa B ps/IE CIydaeB €CTh KIIOY K PEIICHHIO.
PaccMoTpuM B CBSI3M € 3TUM CIIEAYIONINNA TPUMED.

IIpumep 2. Pemuts ypaBHeHHE

l0g, (2 —X) +/X +/x? —2x =1.

Haﬁ,I[GM 00J1aCTh OIIPEACIICHUA 3TOI'0 YPABHCHUS, UIA YCTO PCIINM
CHUCTEMY HECPABCHCTB:

2—x>0, X< 2,
x>0, x>0,
X2 —2x>0; X<0, x>2.

Otrciona wumeem eauHctBeHHoe peuienne X=0. IIpoBepum
HEMOCPEACTBEHHON IOACTAHOBKOHN SBISIETCA JIM OHO KOPHEM HCXOJHOIO
YpaBHEHHUS:

log,2+/0+/0=1 = 1=1.
Omeem: X=0.

Tarxoke THMUYHONW TPOOIEMON ydamuxcs sSBISETCS TO, YTO OHH HE
BIAACIOT HAa HY)XHOM YPOBHE OIPEICICHUSIMH TOHATHH, (HopMyIaMmu,
(hopMyIHPOBKAMH TEOpPEM, AITOPUTMAMHM, YTO MOXKET IPHUBECTH K IOTEpe
KopHell. MHorme ommOKH, JONyCKaeMble IpH pEIICHWH YypaBHEHHH,
SIBJIAIOTCS CIEACTBUEM TOI'O, YTO y4alllUeCs OYEHb YacCTO IbITAIOTCS PELIaTh
3a71a4M 10 MAabJIOHy, TO €CTh MPUBBIYHBIM IMyTEeM. P THIMYHBIX OMIMOOK
CBA3aH C TEM, YTO Yy4YalllUeCs HE COBCEM KOPPEKTHO PELIAIOT ypaBHEHUS
Y HEPABEHCTBA Ha OCHOBE (PYHKIIMOHAIBLHOTO MTOX0/1a.
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METO/bI PEHIEHUS TEOMETPHYECKHUX 3AJIAY HA
IHOCTPOEHUME

AHHOTauMsA. PemieHue reoMeTpM4ecKMX 3aJad YacTO BbI3BIBAET
TPYIHOCTH Yy MHOTHMX YYEHHUKOB, yamie BCEro 3TO CBS3aHO C
MHOTOOOpa3seM IMPHEMOB W MeTOJO0B. [lo3TOMy MBI paccMOTPUM 3TH
METO/Ibl PELIEHHUs F€OMETPUUECKUX 3a7au Ha OCTPOEHHE.

Jist TOrO 94TOOB! YYCHUKH YMEJH PemIaTh 3a1aud HyKHO:

1. HyxHo nobuBaTeCs OT YyYEHHKa 3HAaHUH TEOPETHYECKOTO
MaTepHana,

2. Henb3s mpucTynath K PENICHUIO 3a7]a4d, HE YSICHUB YETKO, B YEM
3aKJII0YaeTCs 3a/1aHue;

3. Ilocne mpouTeHUs chaenaTh PUCYHOK OT PYKH WM C IOMOIIBIO
JIMHEHKH;

4. Heo0xouMo 3HaHKE METOJOB PEIICHUS TCOMETPUICCKUX 3a/1ad.

OTH MeToAbl O00NaJal0T HEKOTOPBIMH OCOOCHHOCTSIMU: OOIBIIIOE
pasHooOpasue, TPyIHOCTh (OPMATBHOTO OMUCAHWUS, B3aUMO3aMEHSIEMOCTb,
OTCYTCTBHUE YETKHX IPAHUI] 00JIACTH IPUMCHEHUS.

IIpu pemieHNH TeOMETPUYECKUX 3a/a4 OOBIYHO HCIIONB3YIOTCS IISATh
OCHOBHBIX METOOB [1]:

— Mertoa mopoousi. OcHOBHast uaes METOJa IOAOOHMS COCTOMT B
cnenytomem: CHaganma cTposT GUTypy, yIOBICTBOPSIONIYIO BCEM YCIOBUSIM
3amadd, KpoMe OJHOTO0, jJajiee CTPOST (GHUTypy, MOJOOHYIO HCKOMOH u
YAOBJIETBOPSIONIYIO OMTYIIIEHHOMY TPeOOBaHHIO.

— Meron mnapauieIbHOTO mepeHoca. YacTh HCKOMOW (UTYpPBI
MEPEHOCAT WIK MapajlieIbHO caMoi cebe, Wid APYyruM 00pa3oM, YTOOBI
BHOBb ITOJTy4eHHAsT (PUTYpa MOTJIa OBITh IIOCTPOCHA.
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— Aure0pamyeckuii meroa. Pemenue 3amau Ha IOCTpoeHHE
CBOJIUTCS K TIOCTPOEHHUIO HEKOTOpOro oTpe3ka. BemuumHy uckomoro
OTpe3Ka BBIPAKAIOT uepe3 BEIMYMHBI M3BECTHBIX OTPE3KOB C IOMOIIBIO
(opmyiibl. 3aTeM CTPOSAT UCKOMBIN OTPE30K 10 MOJIY4YeHHOI hopmyie.

— Metoxg I'MT. 3agady cBOAAT K MOCTPOCHHUIO HEKOTOPOM TOUKH,
KOTOpas TOJDKHA YIOBIETBOPSTH ABYM yCIOBUAM. CTPOST T€OMETPHICCKOE
MECTO TOYEK, YIOBJIETBOPSIOIINX NIEPBOMY YCIIOBUIO
, @ 3aTeM 1 BTopoMy. Touka mepecedyeHus NOJYyYEHHBIX JTUHUM U SBIAETCS
HUCKOMOIA.

— Merog oceBoii cumMmerpum. MeToq 0CEBOM  CUMMETPUH
NpUMEHSEeTCS B 3aJadaX, B KOTOPHIX HCKOMas (HUTypa HMEET OCEBYIO
CUMMETPHIO:

® OCHIO CHMMETPHH SABJISIETCS OJHA U3 NaHHBIX MPAMBIX.

e peleHHe 3a7a4, CBA3aHHBIX CO CIIPSIMIICHUEM JIOMaHBIX JIMHUH,

® 33j1a4 Ha NOCTpPOeHHE (GUTYp, NAIOMIMX IKCTPEMaJbHbIC 3HAUCHHUS
HEKOTOPOW BEJIUYMHBI.

Tak e CyIlecTBYIOT U IPYTUE METOJbI, TAKUE KaK:

— Metoa uenrpajbHoii cumMmerpuu. CUMMETPHEH OTHOCHUTEIHHO
toukd O (UCHTpaTbHOH CHMMETpHel) Zo NPOCTPAHCTBA HA3BIBACTCS
npeoOpa3oBaHUe MPOCTPAHCTBA, KOTOpoe Touky O oroOpaxkaer Ha ceds, a
mo0yI0 Opyryro Touky M oroOpakaeT Ha Takyr To4ky Mi, uto Touka O
SIBIIIETCSL CEpeIMHON oTpe3ka MM.

— Meronx wunBepcuu. OH TpeAcTaBiser co0oil  OIMH M3
IBPUCTHYECKUX METOJIOB TBOPUECKOI AEATEIFHOCTH, OPUEHTHPOBAHHBIN Ha
MONUCK WJEeH pemeHus TBOPUECKOW 3aJadd B HOBBIX, HEOXKHIAHHBIX
HaIpaBJICHUSIX.

B kadecTBe OCHOBHBIX METOJIOB PEIIEHUS T'€OMETPHUYECKHX 3ajad,
KOTOpBIE CTOMT OCBOUTH M OTPabOTaTh B MNEPBYIO OYEpelb, BBHICTYNAIOT
anreOpandecKuii 1 CUHTETHYECKUI METO/IBI.

Hamn paspaboransl 0a3bl 3a1a4, B KOTOPBIX HPUMEHSIOTCS BCe
METO/BbI pEeIlIeHHs 33/1a4 Ha IOCTPOEHHUE.

Jnst ycmemHOro pemieHus 3ajad  Ha IIOCTPOCHHE HEOOXOIHMO
YUUTBIBATh CIETYIOLUE METOJUUECKUE PEKOMEH AN

— OTIMYHOE BlaJieHNe (PaKTHIECKUM MaTEpHaIoM;

— y@a4HbIH BEIOOP METOAA, B 3aBUCHMOCTH OT CUTYaIUH;

— yZAayHOE COYeTaHWe COBPEMEHHBIX TEXHOJOTHH 00yUeHHs.

Jluteparypa
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I'PYIIITIA ABTOMOP®U3MOB AJITEBPbI
AHTUKBATEPHHUOHOB

[ycts ¢ - aBTomopdusm amrebpsr (i, €, f). Torma semonmsoTcs
CIIEAYIONIME OTHOIICHUS (P(ei )Z(Pljej ,T71e (Pij - DIIEMEHTHl MAaTpPHIIBI,
KOTOpasi Ha3bIBaeTCsl MaTpHIleH mepexoja ot Oasuca g K HOBOMY bazucy
(8;)

Martpurna nepexoja ajist areOpbl aHTUKBATEPHUOHOB UMEET BH/T
¢ o o o
P 0 9
@ 0 93
0 P 9 9
IMon neficteueM OTOOpaXKEHHS

o(e-¢)=0(e) ()= (e )(o]e, ) =oFolee, =oloiChe, , (*)
i, j,k,ms=14.
C npyroit CTOpOHBI:
(\D(ei 'ej):(p(cilj(ek):Cilj(q)(ek):cilj((pies : (**)
i, jks=14.

D =
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JleBble wacTu cooTHOUIEHUH (¥) u (**) paBHbI, cleq0BaTEIbHO, PABHEI
UX TpaBble YacCTH:
(p|k (P?lemes = C: (Pi es . (***)
[NoxyueHHOE PaBEHCTBO €CTh COOTHOLIEHHE JUIS HAXOXKAEHHS TPYIIITbI
aBTOMOp(U3MOB NHHEHHON anreOpbI(i, €, f).
Baenem o6o3HaUeHNE
1 2

o 9 @ o
0 9 9 @
0 9 ¢y @

1 2

P 0 9 9 t
CocraBss cucTeMy ypaBHEHHUI (**%) Ui anreopsl
AQHTUKBATEPHUOHOB, MOJy4yuM 64 ypaBHEHHS, KOTOphIE MBI HOAPOOHO
paccMOTpuM B paboTe KOH(EpeHIHH.
Pemras Ty cucteMy, NosyyuM CIeIyIOLIYI0 MaTPHUILY:

c
h
p

nw S Q O

d

k
al
w

= 3 =

1 0 0 O
0 g h k
0On paq
0 s t w

rae 3navenus g, h, k, n, p, g, S, t, W MOXXHO HallTH PEIIUB CUCTEMY:

g2-hz-k2=1, s2-tz-we=l1, nz- p2-q2=l,
hp+kg=gn,ht+kw=gs, pt+qw=ns,
kp-hg=s, kn-gg=t, gp-hn=w,
kt-hm=n, ks-gw=p, gt-hs=q,

pw-gt=g, nw-gs=h, ps-nt=k.
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JAOPOEPEHIIUALIIUA OBYYEHUA HA YPOKAX
MATEMATHUKH B OCHOBHO¥ IIKOJIE

[Ton BnusiHMEM BO3pacTarOIMX TPEOOBAHUH JKU3HH YBEINYUBACTCS
00bEM M YCIOXKHSETCS COJiep)KaHHe 3HAHUM, IMOUISKAIINX YCBOCHUIO B
mkoste. Ho mpu TpanunnoHHO#H cucteMe 00ydeHHs He Ka>kKAbIH MIKOJIBHUK
crocobeH OCBOMTH IporpaMMmy B oOydeHMm maremaTHke 3Ta HpoOiema
3aHMMaeT ocoboe MecTo. MaremaTHka sSBIsIeTCS OJHOM N3 CAMBIX CIIOKHBIX
IIKOJIbHBIX AUCIMIUINH U BBI3BIBACT TPYAHOCTH Y MHOTHX IIKOJIBHHUKOB.

JIMYHOCTh Ka)XIOTO 4YeNOBEKa HaJelNeHa TOJBKO €H MNpUCYIIUM
COUETaHHEM uepT U O0COOEHHOCTEeH, 00pa3ylomUX €€ WHAMBUIYAIbHOCTB.
VYuer B 00yueHHM WHIUBUAYAIbHBIX OCOOCHHOCTEH ydaIlUXCs SBISETCS
BaKHON MCHXOJIOrO-TIearoruieckoil 3amadeit. HeoOxomumocts yuera
HWHAWBHIYaNbHBIX 0COOEHHOCTEH ydaIlMxcs BiedeT 3a co0oi BOIpOC: Kak
BCE 3TO OCYIIECTBHTh OPraHM3alMOHHO. J[JI1 COBPEMEHHOTO LIKOJIHHOTO
o0y4eHus: Bce TOpas3lo CJIOXKHEe: YYEeHHKOB MHOIO, a Yy4YHTellb OJIHH,
MIOTOMY OYE€Hb CJIOXKHO MOCTPOUTH Y4EOHBIH MPOIEcC B COOTBETCTBHH C
WHIIMBUIYAIbHBIMH OCOOGHHOCTAMHM KaxJgoro ydeHnka. OdeHb dYacTo
UCTIONB3YeTCS TAaKOW BBIXOJ: BBIAEISIOTCS] OTAENBHBIC TPYMIIBI yJaIInXCs,
o0ydeHHe KOTOpBIX CTPOWTCS IO-pasHOMY. Kakias Tpymnma y4eHHKOB,
MMEIOIIasl CXO/HbIC HHINBHIYaJIbHbIE OCOOEHHOCTH, HJIET CBOMM ITyTeM. B
3TOM Cilydae pedb HJeT o AndhepeHIPOBAHHOM 00YIEHHH.

PasnuuaroT 18a Buaa nuddepeHinanuu.

YpoBHeBass nuddepeHumnanusi BeIpaXaeTcs B TOM, 4YTO, O0y4asch B
OJIHOM KJIacce, 0 OJHOW MporpamMMme W y4eOHHKY, JeTH MOTYT yCBaWBaTh
Marepuajl Ha Pa3JIMYHBIX YPOBHIX. OHpe)IeHﬂ}OH_U/IM IIpU 3TOM SABJIACTCA
YPOBEHb 00s13aTEILHON IIOATIOTOBKH. Ero JOCTUKCHUE CBUACTCIIBCTBYET O
BBIIIOJTHEHUH yYYCHUKOM MHHUMAJIBHO HEOOXOAMMBIX TpeOOBaHWH K
ycBOEHHIO cojepxaHusi. Ha ero ocHoBe (opmupyrorcst Gojee BBICOKHE
YPOBHH OBJIa/ICHUS] MaTEPUAIIOM.

Mpoduabnas nuddepennmanus npennonaraer oOydeHHE pPa3HBIX
Ipynn MIKOJBHUKOB IO IpOrpaMMmaM, OTJIMYAIOIMMCS — TIyOunHOU
N3JIOKEHHsI Marepuana, OoOBbEeMOM CBEACHMH M Ja)ke HOMEHKJIATypoi
paccMarpuBaeMbIX BOMpocoB. OIHAKO BBICOKHMH YPOBEHb YYEOHBIX
TpebOBaHMI €CTECTBEHHBIM 00pa3oM OrpaHWYMBACT YUCIO yYaIIUXcs,
O0XBauEHHBIX 3TOH POPMOI 00yICHHS.
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MaremaTika BXOJIUT B YHCJIO 00s3aTEIbHBIX y4eOHBIX HPEJIMETOB,
Ipu 3TOM B 00IE00pa30BaTeNbHON MOATOTOBKE LIKOJBHUKA OHAa MOXET
UMETb pa3HBIl «yIeNbHBIH Bec» Kak MO BpPEMEHM, OTBOAMMOMY Ha ee
M3y4eHue, TaK ¥ 10 TIIyOruHe U 0XBaTy paccMaTpUBaeMOro MaTepHuasa.

B 3aBucumocTH OT TOH pojiM, KOTOPYHO MaTeMaTHKa MOXET UIpaTh B
00pa30BaHNM YEJIOBEKA, BBIIEIISAIOT [IBA THIIA TAKUX KYPCOB.

e Kypc 061meKkyabTypHOil opueHTammn (HA30BEM €TO KypcoM A),
KOTOPBI paccunTaH Ha y4Jalluxcs, pacCMaTPHBAIOIINX MATEMATHKY TOJIBKO
KakK 3JIEMEHT 00Iero oOpa3oBaHUS M HE MPEIOJararoliX HCIIOIb30BaTh
ee HEeMoCPEICTBEHHO B Oymymiel mpoecCHOHATBHON AEATEIBHOCTH.

e Kypcbl NOBBIIIEHHOr0 THNA, OOECICUMBAIONINEG JalbHEHIIee
W3yuyeHHe MaTeMaTHKH U ee IpPUMEHEHHE B KauyecTBE D3JIEMEHTa
npodeccHoHaNBHOM  MOJATrOTOBKHM. BblienuM [Ba OCHOBHBIX Kypca
MOBBIIIEHHOT'O THIIA.

Kypc B npennasHaueH Ui NIKOJBHHKOB, BBHIOpaBIIMX Uit ceOsl Te
0o0nacTH JAEATENBbHOCTH, TJe MaTeMaTHKa UrpaeT pojb ammnapara,
crenuQpuIecKoro CpeICcTBa ATt U3yUCHHUS 3aKOHOMEPHOCTEH OKPYIKAIOIIETO
MHpa.

Kypce C opueHTHpoBaH Ha ydamiuxcs, JUIi KOTOPBIX COOCTBEHHO
MaTeMaTHKa SBJISeTCS OJHOM U3 OCHOBHBIX IIeJIeH IMO3HAHMS.

O6a Buaa auddepeHraniy CoCyIeCTBYIOT H B3aUMHO JIOTIOJIHSIOT
JpyT Apyra Ha BCEX CTYIEHSX MIKOJFHOIO MaTeMaTHYecKOTo 00pa3oBaHM,
XOTS W B pa3sHOM YJeNbHOM Bece. B OCHOBHOW mIKojJe mpeobiamaet
ypoBHeBas quddepeHnnanys, He Tepsolas CBOero 3Ha4eHUs 1 B CTapIInX
knaccax. Ha  crapmedl  cTyneHdM  IOKOJIBI  NIPUOPUTET  OTHAETCS
pa3HooOpa3HbiM (hopMaM MPOQUILHOrO M3y4eHUs IpeameTroB. Bmecte ¢
Tem nuddepeHIMays M0 COAEPKAHMIO MOXET MpPOSBISATECS YKEe B
OCHOBHOH MIKOJIE, TJ€ OHA OCYILECTBIISETCS Yepe3 KPYXKKOBBIC 3aHATHS U
(hakyIbTaTHUBEL.
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PA3PABOTKA ITPOI'PAMMHOI'O OBECIIEYEHUA
UH®OPMAIIMOHHOM CUCTEMBI YIIPABJIEHUS TOPTOBBIM
HOPEANPUATUEM

B Takoif oTpaciMm 3KOHOMHKH, KaK TOPTOBIs, HeoOXoxmma
aBTOMAaTH3aLMsl OM3HEC-TIPOLIECCOB HA NPEANPHUATHH, YTO ITO3BOJIHIO OBI
3HAQUUTEIBHO OOJErYUTh M YIY4IIUTh PadOTy COTPYIHHUKOB, a TaKKe
Ka4ecTBO pabOTHl OpraHm3alyyu B 1esoM. [1o 3Toil npuunHe akTyaabHOCTh
JaHHOH  TEeMBl  COCTOMT B  CO3J@HUM  MHOTO(YHKIMOHAJILHOMN
nHdopmannonnoit cucremsl (MC) ynpaBieHUs] TOProBbIM MPEIIPHUATHEM,
KOTOpasi J1aeT BO3MOXKHOCTb XpaHEHHs] OONBIINX 0O0BEMOB HMH(OPMAIHH,
KOHTPOJISI ~JOKYMEHTallud C BBIBEJACHHEM OTYETHOCTH O pabdote
OpraHHU3aliH, BBITIOJIHEHUS 3aIIPOCOB, OBICTPOH 00pabOTKM TaHHBIX U T.JI.

ITpu pazpadorke MC npuMeHsuIoCch KOHIENTYyalbHOE MOJICIHMPOBAHNE
NIPEeAMETHOW 00JacTH - OJHA M3 YacTO HCIOJIb3YEMBIX METOMOJIOTHI
mpoektupoBanns MC. Hamm ObUT  MpOBeAGH CHUCTEMHBIH aHAIN3
MIPEeAMETHONW 00JIaCTH M MH(OPMAIIMOHHBIX MOTPEOHOCTEH MOIb30BaTes,
co3manue ¢ynknuoHanbHOH IDEFO-momemn WC, pa3paboTka cHCTEMEI ¢
ITOMOIIBI0 HMHTErPHPOBaHHOM cpeabl paspaborku Delphi 7 [2;38]. B
nporecce paborel ¢ mporpammoii Delphi 7 wucnonb3oBanmucs Takue
KOMIOHEHTHI Kak: Hammuch (Label), tabmuna (DBGrid), moaxmouenus K
HUC (ADOConnection, SocketConnection), 3ampocer (ADOQuery,
ClientDataSet) u ap. [1;22]. Taxxe Gbita BHeapeHa TexHojorus «Kiuent-
cepBep» - B3aUMO/ICHCTBHE KOMITBIOTEPOB B CETH, T.€. CEpBEpa, Ha KOTOPOM
XpaHuTcs MH(pOpMaNMs, U KIHUEHTa, KOTOPBIH MOJAKIIOYAETCs K CepBepy.
Takum  oOpa3oMm, JocTHraercsi HaJeXHOCTb, MacIITa0MPYeMOCTb,
6e3omacHocts 1 TnokocTs MC.

B wnrore, Hamu 66110 pazpaboraHo nporpammHoe obecnedenue MC u
JOCTUTHYTa aBTOMaTH3alxsl ON3HEC-TIPOIIECCOB TOPIOBOTO TIPEIPHUSTHSL.

Jluteparypa
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JEKTPOHHBIN YUEBHUK: «YPABHEHUS U CUCTEMBI
YPABHEHUI C TIAPAMETPAMMW»

OJNeKTpoHHBIE YYeOHMKH 3aHUMAlOT Bce OOJNbIE MecTa B HalleH
*ku3HA. XX Bek CI0)KHO TpeACTaBUTH 0€3 UCTIOIF30BaHUS KOMITBIOTEPHBIX
yaeOHUKOB. OYeHb BaXHO CO3/1aTh KaXIOMY 00ydJaromeMycs KOM(QpOpTHBIC
YCIOBHA W TEMIT  JACSTENbHOCTH, TPENOCTaBIss eMy  OoJbIme
CaMOCTOSITENIFHOCTH, HE CHI)KAs MPU 3TOM OTBETCTBEHHOCTH 338 KOHCUHBIH
pesynbTar. M3-3a 3TOrO pe3ko MeHseTCs pOoJib YUYUTEdIs B IHpolecce
o0ydeHus, Temepbp OH — OPraHU3aTOp NEATEIbHOCTH, KOHCYIbTaHT. B
(hOopMUpPOBaHUM BBICOKOW MOTHBAIIMK YUYCHHS, a TAaK)KE TaKHX KauyeCTB Kak
CaMOCTOSATEIHHOCTD, LeJIeyCTPEMIICHHOCTh poub AJIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB TPYAHO MEPEOLICHHUTS.

B YCJIOBUAX HEI0CTAaTOYHOI'O KOJIN4YECTBA y‘le6HI/IKOB 1o
pa3HOOOpa3HBIM TUCHUIUIMHAM 3HAYUMOCTh MOCOOWH, HW3rOTOBICHHBIX
CTYACHTAaMH CaMOCTOSITEIBHO, BO3pacTaeT Bce cwibHee. s cryneHra
MpOIIeCC CO3JaHMs JJICKTPOHHOTO YYEeOHHMKAa CBSA3aH C OCO3HAHWEM U
MOHUMaHUEM TEeMBI y4eOHOro Mmarepmaia. Takum oOpa3oM, BKIOYAsCh B
mporecc KOHCTPYHUPOBAHMSA, CTYACHT MOXET Oojiee TIIATEIbHO H3YYHTh
MPEIMETHBINH MaTepHall, 0 KOTOPOMY CO3aeTCs SJIEKTPOHHBIA yIeOHUK.

Hcnonb30Banne dJIEKTPOHHBIX YYEOHHKOB B  00pa3oBaTebHOM
mpolecce By3a  IO3BOJIsIeT  Oojiee  TIIyOOKO — HM3y4yHTh  Marepual,
03HAaKOMUTBCSl 0oJiee TOAPOOHO C MHTEPECYIOUIMMH WM  TPYAHBIMH
TEMaMHU. le/l HCIOJB30BaHNU JJICKTPOHHBIX y‘le6HI/IKOB IIPOUCXOAUT HE
TOJIBKO PENPOAYKTHUBHAA ACATCIBHOCTH, HO U a6CTpaKTHO-J'[OFI/IquKaH, qTO
CIOCOOCTBYET JIy4IlIEeMY OCO3HAHHUIO M YCBOSHHIO Y4eOHOTO MaTepuara.

Co3nanne M000r0 KOMIIBIOTEPHOT'O IPWJIOKEHHUS, a OCOOEHHO
o0ydJaromux MYJbTHMEANA-CUCTEM, CEroAHs He MbIciuTcs 0e3
TIIATEJIBHO IPOAYMaHHOIO IUIaHa pa3paboTku. B Hacrosimiee Bpems
CYIIECTBYET  XOpOIIO  OTpabOoTaHHAas  METOJOJIOTHS  CO3JaHus
KOMITBIOTEPHBIX 00yYaloINX CUCTEM.

OpHako TJHaBHBIM, C TOYKHM 3pEHHA pPOOUTENCH W yUWTelnei,
MPEUMYIIECTBOM  3JEKTPOHHBIX YYEOHHKOB Tepel TpaaWuIHOHHBIMU
aHAJIOTaMH SBJISIETCS. HEOOJBIOW BEC M KOMITAKTHBIE Pa3MepHI.

s ctynmeHTa mporece co3fgaHus yaeOHOTo mocoOus CBs3aH, MPEKIe
BCEr0, C OCO3HAHWEM W TOHMMAaHHWEM TEMAaTHKH YYeOHOTO Marepuhaia,
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0XBaThIBAEMOTO JITaHHBIM y4eOHBIM 1mocobueM. TakuM 00pa3oM, BKIIOYAsCh
B TIPOIIECC KOHCTPYHPOBAHMS, CTYACHT CMOXKET OoJiee TIIATENbHO M3YYUTh
NPEAMETHBIH MaTepHhaj, MO KOTOPOMY CO3JaeTcsi DJIEKTPOHHOE ydeOHOe
nocooue.

Pa3paboTaHHbIN 3J€KTPOHHBIA YUEOHUK IOCBSIIEH TeME «Y paBHEHHMS
U CHCTEMBI YPaBHEHHil C MapaMeTpoOM B IIKOJIBHOM Kypce€ MaTeMAaTHKH.
ONeKTpOHHBIN Y4EOHHK COCTOMT W3 YETBIPEX Pa3/eliOB: TEOPETHUECKOH
4acTH, y4eOHO-TIPEIMETHBIX 3a7ad, 3a/1a4d Uil CAMOCTOSATEIHHOTO PEIICHUS
U CIIHCKA JINTEPATypbl. B ydeOHO-TIpeIMETHBIX 3aJadax pacCMOTPHM JBa
MoJpa3jiena: JIMHEMHbIE ypaBHEHUS C MapaMeTPOM M CHCTEMBI JIMHEWHBIX
ypaBHeHMH ¢ mapameTpamu. Pa3nen 3agad 11 caMOCTOSATENBHOIO PELICHHUS
paszieNieH Ha TpU: ABa BapUaHTa JUlsl 3aKpPEIUICHUS MaTepualla U KOHTPOJIA
3HAHUU.

[1aBHaA cTpaHHIA | | CIIHCOK JIHTEpaTypEl
b T
Y l
TloHATHe ley| YuebHO- 3amaun O
npeqMeTHbIe CAMOCTOATENBHOTO
napamerpa
3a/1auH pelleHng
l [y
Tomefirmre CricTener * Bapuanr 1
VPAEHEHIA C mmHeiHE Yp-it ¢
napamMeTpanit napamMeTpanit
Bapuant 2
KoHTponbHbIE
—*| BOOPOCH
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UCINOJIb30BAHUE WEB — TEXHOJIOTMiA [TIPU OBYUYEHUU
MATEMATHKE B IIIKOJIE

Ypok MaTeMaTHKH A1 MHOTHX JeTeil He BBI3BIBAET 0CO00TO
HWHTEepeca B U3yUCHUU JAaHHOTO MpeAMeTa, a Y HEKOTOPHIX BOSHHUKAIOT H
TPYAHOCTH B YCBOCHHHUTEMATHKH U1 MHOTHX JETEH HE BBI3BIBACT
ocoboro mHTEpeca B W3YyYCHHWH ITAHHOTO IpPEnMeTa, a y HEKOTOPBIX
BO3HHUKAIOT TPYJHOCTH B Y ITOJyYCHHBIX 3HAHUH. DTOT (PaKT 3acTaBIsCT
3aJyMaThCsl HaJ TeM, KaK MOJAep)KaThb y OOydalolIMXcs HHTEpec K
n3y4aeMoMy IpeaMery. Beap MHOrMe JeTd OTCTYNAOT —IEpes
TPYAHOCTAMH, a HHOIJIJa U BOBCC HC XOTAT Ipujiaratb yCI/IHI/Iﬁ JJIsA
MOJIy4YEHUs1 3HAaHUM.

B coBpeMeHHBIX YCIIOBHSIX, B 00pa30BaTeIbHOMN IEITEIBHOCTH IS
[OJIyYEHUs] 3HAHUI Ba)KHbl OPUEHTAlMM HA Pa3BUTHE II03HABATEIbHOM
AKTUBHOCTH, CaMOCTOSTEIIFHOCTH  OOydYarommxcsi, (GpopMHpOBaHHE
YMEHHH TpOOJIEMHO-TTIONCKOBOW, HCCIEIOBATEIBCKON JCSTEIBHOCTH.
IIpy »TOM poOdb y4YUTENd COCTOMT B TOM, YTOOBI OpPraHU30BAThH
MO3HABATEIFHYI0 HEATENBHOCTh, T/ TJaBHOE JICWCTBYIOIIEE JIHIO
YYEHUK.

ITosTomy HE00X0IUMO HCIOJIb30BaTh JOTIOJTHUTEIIbHbIE
BO3MOXKHOCTH Ppa3HBIX BHJOB BHEKJIIACCHOH palOTHl, CIIOCOOHBIE
3aMHTEPECOBATh, CTHUMYJIHUPOBATH PA3JIUYHBIC CIIOCOOBI nepeaayun
3HaHUIl ¥ MOTHBHPOBaTH oOyuaromuxcsa. Cpenu pasHOOOpa3HBIX GopM
BHEKJIACCHON pabOTHI OCOOBIH MHTEpEC MPEICTABISAIOT MHTEPAKTHBHEIC
(dhopmbl 00ydeHus, B 4aCTHOCTH Web-TeXHOJIOTHH.

B Hamm AHM  OPOMCXONAT  PACIIMPEHHS  BO3MOXKHOCTEH
MH()OPMALMOHHOTO B3aMMOJICHCTBHS B yCIOBHAX VHTepHeTa, KOTOpoe
ompenensercs  pasutueM  Web-texnonmoruit.  OcHoBoit ~ Web-
TEXHOJIOTHH SIBJISIETCSI THIIEPTEKCTOBAsE MH(pOpMaMOHHAas CUCTEMa TUIIa
«KIIMEHT-cepBep». Web-TeXHOIOTHH PpacUIMpsiIOT BO3MOXHOCTH IS
NOBBIIIEHHNS 3()(HEeKTHBHOCTH 00pa30BaTEIBHOIO MPOIIECCa, IMOCKOIBKY
WCTIONB3YIOT pasiudHble (OPMBI TMPEAOCTABICHUS MATeMAaTHIECKOM
HHPOPMAIMK C TPUMEHEHHEM JJIEKTPOHHBIX CPEACTB Yy4eOHOTO
HasHaueHus. [1]

Web-TeXHOIOrMH TIOMOTalOT ¢ TBOPYECKOW CTOPOHBI MOJONTH K
W3YyYEHHUIO MpEIMeTa: MOATOTOBKAa MOKJana, MPE3CHTAIlMH HA Ty WIH
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UHYIO TeMy W mpouee. IHTepHET naeT BO3MOXXHOCTH CaMOCTOSITEIBHO
J00bIBaTh 3HAHWS, ITOATOTOBUTHCS K pPAa3IMYHOTO poja IpOBEpKaM
oOyvaromuxcsi (onMMIMana, dSK3aMeH M T.1.). Ha pgaHHOM 3Tame
ydamgecss ~ HayMHAIOT ~ Oojiee  TIpaMOTHO  HMHTEPIPETUPOBATH
nHpopManuio, BEIAESS Cpeau O0JIBIIOro 00beMa Hanboee MoJIe3HY0
1 HY)KHYIO JUIA CeOsl.

OmHMM W3 HOBBIX METONOB oOpa3zoBanms B cdepe Web-
TeXHOJIOTHH sBIsieTcs BeO-kBecThl. OHHM TMPEACTaBIAIOT co0oil oanH
WIH HECKONBKO Be0-CalTOB, C KOTOPBHIMH pPabOTaroT oOydarommecs,
BBINOJHASL TTOCTaBJICHHYIO 3a7ady. OCHOBHOM NPUHLMUII peaNu3aluy —
0TOOp, CHCTEMaTH3aLsl M HCIOJIb30BaHUE YYaIIUMUCA HH()OPMAINH,
KOTOpasi HaXOJHUTCSA HA Pa3InYHbIX BeO-calTaX, /Uil CaMOCTOSITCIBHOM
WIN  KOJJIGKTUBHOM paboTbl. Pesymbrar paboThl  IIKOJHHUKOB
odopmisieTcss B BUIE OKIala, NMpe3eHTaluy, Mjakata. B pesynbrare
UCIIOJIb30BaHUA HO)IO6HOI>1 TEXHOJIOTUN TMPOUCXOIUT CTUMYJIHNPOBAHUEC
CaMOCTOSATENILHOW ~ pabOThl  OOYYaIONIMXCs, AaKTHBHPOBAaHUE  HX
TBOPYECKHX CIIOCOGHOCTEH M HABBIKOB MPOGIIEMHOTO MbIIUICHHS. [2]

Ilens wucnonb3oBanus Web-TexHonmornit B 00pa3oBaTeIbHOM
mpomecce MO0 MaTeMaTWke  CBOAMTCI K (DOPMHPOBAHHIO
nH(pOpMaMOHHBIX u KOMMYHUKAIIMOHHBIX KOMITCTEHIIHH.
PaccmaTpuBaemasi TEXHOJIOTHSI MO3BOJISIET TAKXKE OLEHUBATH YPOBEHb
c(hOPMUPOBAHHOCTH JaHHBIX KOMIETEHIMH, KOTOPBHIH BBIABISETCS BO
BpEMA OLCHKHW HWHAWBUAYAJIbHOTO BBINIOJTHECHUA 3adaHUs, I'pyHHOBOﬁ
paboThl  yuyammuxcsd, KOJUIEKTUBHOTO OOCY)XIEHHMS MPOOIEMHBIX
BOMPOCOB W pe3ynbratoB paboter [3]. [aunas d¢opma oOyueHust
MaTeMaTHKe  TI03BOJIAET  TNPHOOIIUTh YYEHHKOB K  aKTHBHOM
MaTeMaTHYECKOU JACATCIBbHOCTH, 4qTo SABJISICTCS HeO6XOI[I/IMI)IM
YCIIOBHEM BCSIKOTO IIPOTYKTUBHOTO OOYUEHHUS.
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SAMEINEHUE METAHA JIBYOKHUCBIO YIJIEPOJIA B
I'ABOI'HIPATHOM MACCHUBE

CymecTBOBaHHE COBPEMEHHOH IMBWIM3AIMA HEBO3MOXHO 0e3
SHEPruH, WCTOYHHUKOM KOTOPOTO SBISIOTCS He(pTh, yroidb H Tas.
TpaguunoHHas AOOBIYA STHX PECYPCOB MPUBOINUT K TOMY, YTO UX 3aIIachl B
NPUPOAE OYCHb OBICTPO HCCAKAIOT, a CKOPOCTh HOOBIYM M 00BeM
noTpeOieHus pacTeT. YUYEHBIE CTPEMATCS pEIIUTh ATy MpodieMy U
3aHAMAIOTCS IMOMCKaMU JOOBIYM STHUX PECypCcoB albTePHATHBHBIMU
crocobamu. OHAM U3 TaKUX CHOCOOOB SIBIIICTCS M0OBIYA ra3a METaHa H3
ruapara METaHa. FI/I[[paTbI ME€TaHa — 3TO KPUCTAIIIUMYCCKHUEC COCIAWHCHUA,
KOTOpBIE 00pa3ylOTCs MPU ONPEICICHHBIX YCIOBUIX (HU3Kas TeMIeparypa
M BBICOKOE JIaBJICHHE) M3 MeTaHa U BOIbI [1]. DTOT BHI IrUApaTOB SIBIASETCS
Hau0OoJee paclpOCTPaHEHHBIM B MpHpoje. BHEMIHUM BUOM HAOMUHAIOT
Jen WM CHer. bnaromapsi cBoeil CTpyKType, OJHA eauHHIla o0bema
ra30BOTO THApaTa MOXET BBACIHTH 10 180 emuHMI Ta3a, 9To ymoOHO Ui
TPaHCHIOPTHPOBKH W XpaHeHWs . CrocoOBl JOOBIYH Ta30BOTO THApaTa BCe
emie u3yyarotcs. Ho yxe pa3paboTaH U 3KCIIEPUMEHTAIIFHO ITOKa3aH METO/I,
KOTOPBI COCTOUT B TOM, YTO METaH M3 THIPATOB BEITECHSACTCS BCIICICTBHE
3aMeIICHUs] ero JWOKCHIOM YIIIepoAa. DTOT CIIOCO0 pemaeT OgHy U3
OCTPBIX JKOJIOTHYECKUX TPOOIeM — MpoOJeMy YTUIHM3ALUN YIIEKHCIOro
raza. MaTemMaTHueckasi MOJICJIb BBITECHEHHSI METaHa M3 MOPHCTOrO IIacTa
MyTeM 3aMelleHus] TUOKCUIOM yriepoa Oblia paccMoTpeHa B padote [2].

B nanHOl paboTe paccMOTpeHa MaTeMaThdecKkas MOJeNb Ipoliecca
3aMCIICHNUA ME€TaHa JXHUIAKUM JUOKCHIOM Yrj€poaa B Ta3oruapaTHOM
maccuBe. [Ipenmnonaraercs, 4YTO NPOLECC 3aMELICHHS MPOMCXOIUT Ha
MOJBIDKHOW (DPOHTANIBHON TOBEPXHOCTH, pa3JelsAIollee MAacCHB Ha JBE
obOmactu. IlomydeHBI aBTOMOJETBHBIC PEIICHHS pPACIpelesIiCHUs IOei
JTABJICHUS U TEMIICPATYPHI IS KOKIOH U3 o0mIacTeil.
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cpeny. Temnodusuka Beicokux Temmueparyp. 2017, Tom 55, Ne5, ¢. 753-761.

71



Hcnamo @.D., Anexcanapos H./.

b® baml'V, r. bupck, Pb

Anekcarapos H.JI., k.¢.-M.H., mouieHT, wi.-kopp.MAHIIO
Fadis-islamov@mail.ru

I'PYIIITA ABTOMOP®U3MOB AJII'EBPbI
HHOJYKBATEPHHOHOB

1. TI'pynma aBTomMopdu3MoB oO0meii aaredopsl. Ilycte 4
accoIlMaTUBHAs, YHUTAJIbHAsd anredpa N mopsaka ¢ 0a3UCHBIM BEKTOPHBIM
IIPOCTPAHCTBOM 7j Hax nojieM 9.

ABTOMOp(U3MEI anredpel 4, OYCBHIHO, OOPa3yIOT HEKOTOPYIO
HOATPYINY G =ck(¥y) TPYIIIEI aBTOMOP(GH3MOB BEKTOPHOTO IMPOCTPAHCTBA
h, TO ecTh HOArpyNIy rpymisl G, #). Kaxapiit aBToMopdhusm

©: An—> An 3aTIUCHIBACTCS TIO OTHOIICHHIO K 0a3mcy {€i} HeKoTopou

matpuuei e(e; ):(Pijej ,

TOTJla YCJIOBUA (p(eiej ) = (p(ei )(p(ej ), BBIPAXKAIONIUE, YTO (@ ABIISICTCA

aBTOMOP(GU3MOM, MOTYT  OBITb  BBIPQXXEHBI  HEKOTOPHIM  YHCJIOM
anreOpanvyecKkux COOTHOIIEHMH Mexny koddduuuentamu ¢ B camom
aerne,

(p<eiej):(p(cil;ek)zcil;(p(ek)zcgq)ies c (@)

U C Ipyroi CTOPOHBI,
_ _ P Ar _ P AFAS
(p(eiej ) = (P(ei )(P(ej ) =Py Q€6 =Py ¢;C;€ (2)
)5 3 MPUBCACHHBIX PABCHCTB, YYUTHIBAA HHHeﬁHyIO HE3aBHCHUMOCTD €5 ,
MOJTy4aeMm:
o 7 9\ — i k s _ _ p,.IAS
59_"‘”/"’{(“) - {((Pj )‘ G P =P (chij} : @)
TO €cTb ¢ ABIETCSA ICEBAOANTre0Opanyeckoil MOATPYNION TIpyIIbI
@GN, R). JTobas anrebpanyeckas UM IceBRoanredpandeckas HOArpyIma
rpynnsl GAN, R) sasaserca rpymnoit JIu. CnepnoBatensHo, G= .ok (1h)
sIBIIsieTCA Tpynmnoi Jln.
2.Aareopa JIu. OIIPEAEJIEHUE 1. Jlro0asi aHTHKOMMYTAaTHBHAs
anreopa, JUIst KOTOPOi CIpaBeUIMBO PaBEHCTBO
a(bc)+b(cq)+c(ab)=O0nasbiBaetcs ancebpoii Jlu.
Hopeexckuit matemaruk Codyyc Jlm B konme XIX Beka BnepBbie
paccMoTpen anreOpbl, Ha3BaHHBIE IIOTOM €T0 UMEHEM, B CBS3H C TeOpHei
«HETPEPHIBHBIX TPYIIIT IPe00pa30BaHMIT».

72



3. 'pynna apToMoppu3MOB ajiaredpbl MOJyKBaTepHHOHOB. basuc
anreOpsbr: Li,en} - OOmmit BUA 3alUCH YHCHA: q=a-l+b-i+c-e+d-n, TAC

12:1; i2 = —1, gz :nz =0.

Hckomas MaTtpula UMECT BU:
1 2 3 4

LI R )
0 9 0 0
o0 0 9
P 0 9p @
CocrtaBisist cuUcTeMy ypaBHCHHH, mpeoOpa3oBbIBas €€ W BBOISI
0003HaYCHHUSA, TIOTyIaeM:
a=1b=0,c=0,d=0e=0,f>=1g,heR,
k=0,1=0,mneR,p=0,q=0,r=—fn,s= fm.
3HauWT, Tpymma aBTOMOP(HU3MOB anreOpel MOTYKBATCPHUOHOB
3aMMCHIBACTCS MATPUIICH:

1 0 O 0

PR O " A A PR VI t1= +1; bistutsER.
e=(=|, N
00 _t1t5 t1t4
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OB OCOBEHHOCTSIX B3AUMOCBSI3U [IOHSATUI
«IOHEPI'USI» U «PABOTA» B 7 KJIACCE

OOyuenne (u3WKe MpeIroiIaraeT OPTaHM3AIMI0 IT03HABATEILHOM
JEATETbHOCTH YJaIXCsl B IPOLIECCE OBJIAACHHS yIEOHBIM MaTepraIoM.

OOy4eHHe Ha OCHOBE YCBOCHHUS COJEPXKAHHS YUEOHBIX IIPEAMETOB
JOJDKHO  pa3pabaThIBaThCsI B COOTBETCTBHM CO  CTPYKTYpoH U
OCOOCHHOCTSIMH 3TOTO COAEpXKaHWs. OJTa TeMa akTyalbHa, TaK Kak
opraHuzaiys Inporecca OOyuYeHHs MOJDKHA YJOBJIECTBOPATh OIHOMY U3
TJIaBHBIX €TI0 MPUHIUIIOB — MPUHIUITY HAYYHOCTH.

OOpaTuMcs K aHaNIW3y HAYYHOTO COJICPIKaHUS TIOHATHH «IHEPTUs» U
«pabota». [loHsATHS PaOOTHI M JHEPIUH OTHOCATCS K YUCIY OCHOBHBIX
noHsaTHH ¢u3uku. O0a 3T TOHATUS TECHO CBsI3aHBI Mexay coboil. B
METOAUKE IMpCrogaBaHUA q)HSI/IKI/I MMpeaAMETOM AJUCKYCCHUU Ha TMPOTAKCHUU
MHOTHX JIET SIBJISIETCSI BOIIPOC O TOM, C YeTO HAYMHATH N3yYEHUE B LIKOJIE: C
TIOHATHS PaOOTHI WM C TIOHATHS SHeprun. Kakoe 13 HUX MEPBUYHO M KaKoe
BTOpUYHOE (TIOTYMHEHHOE)?

C Hay4HOHM TOUYKHM 3pEHHS OCHOBHOE CBOMCTBO SHEPTHMH MOXET OBITh
BBIPAKEHO CJIOBAMH <«QHEPTHUsl CHCTEMbI €CTh OJHO3HauHas (YHKIHSI ee
coctosiHusy. COCTOSIHME CHUCTEMBI  OIpeJelisieTcsl ee  IapaMeTpaMu.
Hanpumep, BHyTpeHHsSI SHEprusi HIEaJbHOTO Taza ecTh (YHKIHS ero
abcomoTHOM Temmeparypsl. C W3MEHEHHEM IIapaMeTPOB COCTOSIHUS
HU3MCHACTCA U DOHCPTHUA CUCTCMBI.

C omHOH CTOpOHBI, paboTa €CTh NMPOLECC M3MEHEHUS SHEPIHU IpH
nepexoie CUCTEMbl U3 OJHOTO COCTOsIHUS B jnpyroe. C Apyroit CTOpOHBI,
pabora ecTh Mepa M3MEHEHMs WIN IPEBpALleHUs] HEPTHU B Mpoleccax,
MIPOMCXO/ISIINX B MaKPOMUPE.

B kauecTBe OJHOTO M3 HEJOCTATKOB B METOJUKE HW3YYEHHs 3THX
MOHATHH MOXHO OTMETHTh BCTpEYalolleecs y y4YHTeJeil HEKOppEeKTHOe
ucronbp3oBaHue TepMuHosioruu. Ilockonbky pabora ecTh mporecc, TO
BCErJa HaJ0 TOBOPHUTh O COBEPLIEHHON WM IPOM3BEICHHOH pabdore M
HEJTb3sI TOBOPUTH O «TOJIYYECHHOW» WM «3aTpadueHHOi» padore.

W3 cka3aHHOTO BBIIIE CIEAYET, YTO U3 ABYX, CBA3aHHBIX MEXKIY COOOH
MOHATHH— «paboTa» U «IHEPTUs» — TMEPBUYHBIM (OCHOBHBIM) SBIACTCS
MIOHSITHE SHEPTUH; IOHATHE K€ pabOThI XapaKTePU3yeT MPOLECC N3MECHEHHS
sHeprun. Kasamock OB, 9TO HaZ0 HAYMHATE H3YYEHHE C OCHOBHOTO
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MOHATHUS, T. €. C DHEPrHH, a 3aTeM NepexoAuTh K pabore. HekoTopsie
METOJUCTHI U yuuTens (U3NKM Tak M IpeyiararoT nocrynats. OQHaKo npH
9TOM BO3HHMKAIOT MHOTHE JTUJIAKTHIECKUE TPYTHOCTH.

[ToHsiTHE SHEPTHM — OJTHO W3 CaMbIX LIMPOKHUX U CIOKHBIX IOHSTHH B
¢usuke. YToOBI yCBOUTH 3TO MOHATHE, HAZO CHAYaJla HAYYUTHCS PaBHILHO
TIOJTB30BATHCS UM B PACCY)KACHUSX, B pacdeTax. OOpaTHMCs K HCTOPHH.

B mayky TepmuH <«@Heprus» Obul BBemeH B 1850 r. aHrmmiicKUM
¢msukom  JIx. IOHrom. OKOHUATENBPHO TIOHATHE DSHEPTHH M 3aKOH
COXpaHEHHs SHEPTUU OPOPMIIIUCH B KOHIIE IIPOIIJIOTO CTONETHS.

[TonsiTre paboTHI mpoIle W KOHKpeTHee. B HayKy TepMuH «paboTay
o1 BBemeH (panmysckuMm  ydenbiM JK.B.IToncene, HO cymecTBo
COJICprKaHusl MMOHATHS PaObOThI UCIIOIB30BATIOCH M MHOTO PaHBIIE.

[Tonstue paboThl, paHee BBEAGHHOE B HAyKy, CIIOCOOCTBOBAJIO
(hopmupoBaHuIo O0OJIee CI0KHOTO HOHSTUS SHepruu. [loaToMy HECMOTps Ha
TO, 4TO padota, Oyay4n MEpOil M3MEHEHUS SHEPTUH, SIBISETCS BTOPUYHON
M0 OTHOIICHHIO K JHEPruH, Ha MEPBOH CTYHNEHU OOydeHHs (U3HKE
panroHaibHEee HAYMHATh U3YYeHHE TEMBI ¢ paboThl U OT Hee MEePEeXOAUTh K
SHEPTHUH.

OcHOBHbBIE 3HaHUST O paboTe B 7 Kiacce MOXKHO BBIPa3sHUTh B BHIE
HECKOJIbKUX TIOJIOXKCHMH ¥ OIPENeIeHNH, KOTOpBIE Y4YaIecs IOJDKHBI
XOPOIIO YCBOUTb.

1 Mexanuueckast paboTa coBeplaeTcs Npu IMepeMENIeHUH Tela 01
JIEUCTBUEM NIPUIIOKEHHOM K HEMY CHIIBI,

2. Mexanunueckass paboTa paBHa TPOU3BEICHHUIO CHJIBI Ha IIyTh,
IIPOMJICHHBII 110 HAIIPABJICHUIO CHUJIBL.

3. 3a equHuny paboTsl npuHUMalOT 1 mxoyis (1 [Ix). Ota pabora
cunsl B | H Ha mytn 1 M.

Jisi NpONYKTUBHOTO YCBOEHMS YKAa3aHHBIX 3HAHWUM W Pa3BUTHSA
MBIIIIEHHUS yYalluXcs €CTh BO3MOXHOCTh HAYYHTh CIEAYIONIMM YMEHUSIM:
1) pacro3HaBaTh W BOCHPOW3BOJUTH CHTYAaIlMH, B KOTOPBIX COBEPIIAETCS
pabora; 2) HaxoAWTb (BBIYMCIATH) 3HAYeHHWE pabOTBI B KOHKPETHBIX
CUTYaIsX; 3) BBIpaXXaTh padOTy B yKa3aHHBIX €IMHUIIAX;

A TmOoCIIE YCBOGHHSI 3TOTO COAEPXKaHWS, MOXKHO ITO3HAKOMHUTHCS C
SHEprued Kak BEIMYMHOW, XapaKTepHu3yIoIledl CIocOOHOCTh — Telsa
COBEpUIUTH PabOTy, C BUIAaMH dHepruu. [locie 3Toro OyneT MOHITHA U HX
WCTHUHHAS B3aUMOCBSI3b.

Jlutrepartypa

1. Meroauka nipernogaBanusi GU3UKKA B 7-8 Kaccax CpemHEH IIKOIBI:
ITocobue mns yuutens. / A.B. Ycosa, B.I1. Opexos, C.E. Kamenenkuii u np.
ITox pen. A.B. YcoBoii. 4-¢ m3n. nepepaborannoe . - M.: IIpocBemenue.
1990. c. 319.
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JUHAMUYECKHUE CUCTEMBI B SGKOHOMMUKE

OmHUM W3 OCHOBHBIX CPEICTB HCCIICMOBAHUS JKOHOMHUYECKHX
TPOIIECCOB  SBJIICTCS. METOZBI MAaTeMaTHYecKoe MOJIeIupoBanie. B
3aBHCHUMOCTH OT THIIOB MPOIECCOB, MPOUCXOMANIMX B OIKOHOMHUYECKHX
CHCTEMAX, WCIONB3YIOTCS  MaTeMaTHYeCKHe MOJIENH TaKhe Kak:
JIeTEPMHHAPOBAHHBIE, CTOXAaCTHUECKHE, XaoTHueckue [1,2].

Inss  MakpoypoBHsI,  Gmaromgaps  JEWCTBHSM  OOBEKTHBHBIX
SKOHOMMYECKHUX 3aKOHOB U PETYJISITOPHBIX BO3JEHCTBUU TIOCYIapCTBa,
0oJiee XapaKTepHbIC JCTCPMUHHPOBAHHBIC MOACTH. [T MUKPOYpPOBHS —
CTOXACTUYECKHUE (BEPOATHOCTHBIE) MOJIEITH.

[Ipu HOCTaTOYHO OOJNBIIOM KOJHUYECTBE HAOIIOACHUN M 000OIICHUH
HCCIIElyeMOro  SIBICHUs Ha 0Oolee BBICOKOM  YPOBHE  HEpapXHu
ACTCPMUHUPOBAHHAA KOMIIOHEHTAa HA4YUHACT peBajJInpoOBaTh, a
CTOXAaCTHYECKAs TPEBPANIAETCS B «IITYMY.

Ilpn XaOTHYHOM XapakTepe HCCIEAYEMOM CHCTEMBI IPUMEHEHHE
METOJIOB IKOHOMHYECKON JIMHAMMKH TIO3BOJISIET HECKOJIBKO OOJErInuTh
u3ydyeHne  oOBEKTa WM Tpolecca 3@ CYET  ONpeaeseHus
JIETEPMHHAPOBAHHOTO MEXaHHW3Ma €ro MOBEJCHUsS. JTO, B CBOIO OYEpelb,
TO3BOJIACT YMCHBIIUTE HECONIPCACICHHOCTD MMO3HAHUSA CUCTEMBI.

JI1s1 5KOHOMHMKO-MaTEMaTHUYECKUX MOJIEIEH XapaKTEPHO IIPUCYTCTBUE
B ONHCAHWH 3KOHOMHYECKOTO MpOIlecca OOJNBIIOTO YHCIa MapaMeTpoOB,
YacTh KOTOPBIX HOCHT Ka4yeCTBEHHBIM Xapakrep (HEOMpeae/ieHHOCTh
CBsA3aHHAas KakKk C BEPOATHOCTHBIM XapaKTEpoOM IapaMeTpa, TaK H
HEOTHO3HAYHOCTHIO OIMMCAHUS Tpollecca). MaTemaTnueckas MOJeNb HpH
3TOM dYallle BCEro MPEJCTaBIeHa B BHJIE CUCTEMbI auddepeHIaTIbHbIX
ypaBHEHHU (JIMHAMUYECKUX CHUCTEM), YTO TPeOyeT HCCIIEIOBAHUS ITHX
CHCTEM KaK Ha Ka4YeCTBEHHOM, TaK U KOJIMUYECTBEHHOM ypoBHe. OJHUMH 13
TAKUX CPEJICTB HUCCIIEAOBAHUS MOTYT BBICTYIIATh METOIbI Kaue€CTBEHHOTO
AHAITN3a JJIMHAMHYECKHX CHCTEM.

JluHaMu4YecKasi CHCTeMAa — 3TO Takasi CUCTEMa, TAPaMETPhl KOTOPOi
SABHO WJIM HEABHO 3aBUCAT OT BPEMCHU.

enp HammX WCCIICMOBAHUIN SBISCTCS HWCIOJIb30BaHUE METOIOB
JIMHAMHYECKUX CHCTEM TMPH M3YYCHHH BO3MYIICHHBIX OKOHOMHKO-
MaTeMaTHYeCKuX 3a1ad [2].
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Hccnenyerca TpexcTyneHuyaras MOAeIb YINPaBICHUS C TOUKH 3PEHUS
YIpaBIEHUS U MPOBOAUTCS MapaMETPUUECKUI aHATN3 CUCTEMBI.

Tpexcrynenyaras cucreMa ynpasJenus. IIpou3BoaCTBO NmpoaykTa
X ympaBisierca pykosoauTeneM Y . B cBoro ouepenp pykosoputens Y

YOPAaBISETCS TE€HEPAIbHBIM JUPEKTOPOM Z . ['eHepaslbHBbI JUPEKTOp
OCYIIECTBIISIET OOpPaTHYIO CBSI3b, TO €CTh MBITACTCS JHOO YBEIWYUTH
MPOU3BOJICTBO MPOAYKTa X JHMOO YMEHBIINTh €€ OO0 MPOTHO3UPYEMO

Bemmunubl X .

MaremaTuueckas MOJIEIb
. JIAaHHOW CHUCTEMBbl YIIPaBJICHHUS
zZ | MOJKET OBITh 3amrcaHa B BUAE:
B Y X=a-y,
3 y=p8-1,
¥ 2=—K(X=&-X)+7-y,
a rae mapameIpsl a,f3,7,Ke€R
x XapaKTepU3YIOT KauecTBO
— X rnepenadyu YIPABIAIOMINX
CUTHAJIOB, napamerp &

OTBEYAET 3a BEPOSTHOCTHBIM XapakTep BEIUYMHBI IMPOTHO3UPYEMOTO
3Havenuss X , MO3TOMYy JaHHBI (akTop MOJENUPYeTCs pPaBHOMEPHO
pacrpeielIeHHOH cITy9JaifHOW BeHYnHOH, ¢ € R [0;1] .

B pabore craBuTcs 3amada KaueCTBEHHOTO WCCICIOBAHUS JAHHOH
CHUCTEMBI, ONpPEHAEICHUS OCOOBIX COCTOSIHUH W OCOOBIX  TOYEK
JIMHAMUYECKOW CHCTEMBl, BBIBJICHUE BKJIaJa BO3MYIIECHUS B IUHAMHUKY
(ha30BBIX TPAKTOPHIA.

KauecTBeHHBINI MapaMeTpUYeCKM aHaIu3 TO3BOJSIET  BBISIBUTH
OCOOCHHOCTH  YIpPaBICHHWS B TPUBEACHHOW MOJENH, OIPEICIUTh
0COOEHHOCTH JUHAMHUKHN COCTOSHIS JHTHAMHUYECKOH CHCTEMBI.

Jlutepartypa
1. Kpacc M.C., YynpemoB B.II. OcHOBBI MaTeMaTHKH H €€
MPUIOKEHUS B 9KOHOMUYIECKOM 00pa3oBaHuu: Y4ebd. — 2-¢ u3., ucmp. —

M.: deno, 2001. — 688 c.

2. Jlaremo W.U., JlatemoBa A.3. JluHaMuveckne MOJIETH IPH
WCCIICIOBAaHUN PEANBHBIX MpoleccoB / MeXperuoHanbHas HaydHO-
npakTuveckas KoHdepeHnus «MeTomoNoruss U METOJUKA IPEIoaaBaHus
€CTEeCTBEHHOHAy4YHbIX aucuuiuma», bd BI'Y, 26 mapra 2016. C6. Hayu.
Tpynos. bupck, - C.180-186.
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MN3YYEHUE «TEIIJIOBBIX MAIINH» B IIKOJIBHOM KYPCE
OU3NKU

PasBuTHe 3HEpPreTUKU SIBIISIETCA OAHOM U3 Ba)KHEHIIMX MPEANOCHIIOK
HAyYHO-TEXHUYIECKOTO Iporpecca. MOIIHBIN pacIBeT MPOMBIIUICHHOCTA U
Tpancopta B XIX B. ObBUT  CBSI3aH C  HW300peTCHHEM |
YCOBEpIICHCTBOBAHHEM IMIEPBOTO TEIUIOBOTO IBHTATENsl — IapOBOM
MammHbl. Co3maHue TMapoBBIX, a 3aTeM Ta30BBIX TYpOWH M IBUTATENCH
BHYTPCHHETO CTOPAaHUS IIONHOCTHIO TIPEOOpa3oBall0 BCKO HHEPTETHKY,
MO3BOJIMJIO  CO3/aTh KpPYIHBIE MOPCKHE CyZAa, aBTOMOOWIBHBIH U
BO3/IYLIHBIA TPAaHCIOPT, CO31aTh KOCMHYECKHE paKeThl, IOCTPOHUTh
TEIUIOBBIE IEKTPOCTAHLMM M Ha 3TOM OCHOBE pPEOpPraHU30BaTh BCIO
NPOMBIIUIEHHOCTh.  [103TOMY — TemjoBble MAallMHB, B OCOOCHHOCTH
TEIUIOBBIE [BUTATENIM — 3TO BEIUKOE JOCTHXKECHHE 4YeJIOBEUeCTBa, €ro
KYJIBTYPbI, HAYYHOU MBICIIH JIIOJIel 3eMITH.

B cBA3M ¢ O3THM BBIIYCKHUK CpEIHEH IOKONBI JIOIKCH OBITh
MOJTOTOBJICH K BEIOOpY mpodeccmn B 00NACTH BBHICOKOI(P(PEKTHBHBIX
TEXHOJIOTHI TPOM3BOJACTBA: OCO3HABATH B3aMMOCBS3b (DM3UKU, TEXHHKH,
YeNoBeKa W TPHUPOJBI, 3HATh CIIOCOOBI OXpaHBI OKPYXKAIOMIEH Cpeasl mpu
WCTIONB30BaHUM TEIUIOBBIX W JIPYTHX MAIIUH, II0JE30BaThCS OBITOBBIMHU
npudopamu. YToObl pelInTh MOCTABICHHBIE 3a/1a4d, TPEOyeTcsl yCBOEHHE
ydamuMucst (U3NUECKHX TeopHd, B YaCTHOCTH, TEPMOAMHAMHUKH Kak
OCHOBBI JIGHCTBUSI TEIJIOBBIX MAIIMH.

KoHCTpyKIus NepBBIX NapOBBIX MAIMH MMeNa OCHOBHBIE YacTH BCEX
MTOCTIETYFONTUX TETUIOBBIX MAIlIMH: HarpeBaTellb, B KOTOPOM OCBOOOXK/1aIach
SHEeprus TOIUIMBA; BOJSHOW map Kak pabodyee TEeIo0 W TOpPHICHb C
LIWINHAPOM,  NpeoOpasylomuii  BHYTPEHHIOIO  JHEpPrui0  Iapa B
MEXaHWYECKYyl0 DSHEPIUI0; OXJIQJANUTEIb, HEOOXOIMMBIH [UISI CHIDKCHUS
TeMIepaTyphl U JaBJICHHS Tapa.

[lepBble mapoBble MamIMHBI, €CTECTBEHHO, WMEIH CEphE3HbIE
KOHCTPYKTUBHBIC HEJIOCTaTKH. Hampumep, KelaHuWe CcIelaTh KOTEI
JeneBblM M Oe3omacHBIM B paboTe MPHUBOAMIO K HEOOXOJUMOCTH
HCTIONB30BaTh Map HHU3KOTO [aBJICHUS, a U TOJydeHHs OoJbIieit
MOIIHOCTH 3TO BBIHYXKAAJO JeNaTh IWIHHAPH AAAMETPOM OKOJIO 2 M C
xoxoM mopurag 3 M. COOTBETCTBEHHO 3TOMY NMPHUXOIMIOCH YBEIMYUBATD U
BCE JIPYTHE JACTAIA MAIIIHEIL.
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JanbHeilmee ycoBEepIICHCTBOBAHWE IAPOBBIX MAalllWH, ITOBBIIICHUE
TEeMIlepaTypbl ¥ AaBJICHUs Iapa IMO3BOJMJIO CYLIIECTBEHHO YMEHBIIUTH MX
pasMepbl M  MOBBICUTH  MOINHOCTb. OJTO  CHAENAJ0  BO3MOXKHBIM
UCIONIb30BAaHME MAapoOBBIX MAIIMH Ha cyAax (mapoxoabl) W Ha
JKEJIE3HOJIOPOXKHBIX JIOKOMOTHBAX (TIapOBO3bl), a TAKXKe B CTAlMOHAPHBIX
yCTaHOBKax AJsl TNPHBOJA CTAaHKOB. [JIaBHBIM HEIOCTAaTKOM IapOBBIX
mamvH 01 Hu3kui KI1/I, He mpeBsimatomuii 9%.

O3HAKOMJICHHE YYaIUXCs CPEIHEH MIKOMBI ¢ (PU3NUECKIMU OCHOBAMH
JEWCTBHSA TEIUIOBBIX MAIIMH HEOOXOAWMO JUIS OCBOCHHS COBPEMEHHOM
KyJIbTYpBI, KOTOpasi B IIMPOKOM CMBICIIE CIIOBa TPAKTYETCS] KaK COI[HAIbHO-
MpOTpeccuBHAs TBOPUYECKAs IESATENBHOCTh YEJIOBEYECTBA BO BCeX cdepax.
CucteMa TOHATUH W  3aKOHOB  TEPMOJMHAMMKH,  COCTaBJIAIONIAs
(hU3MYECKYI0 OCHOBY JICUCTBHS TEIUIOBBIX MAIIUH, CO3AIOT YCJIOBHS IS
Pa3BUTHSI TBOPYECKUX CIIOCOOHOCTEH y4aIuXcsl.

IIpu m3yueHUM TETJIOBBIX MAIMH HEJb3s 3a0bIBaTh HKOJOTHUYECKYIO
CTOPOHY JaHHOro Bompoca. HeykIOHHBIH pPOCT  JHEPreTUYECKHUX
MOIITHOCTEH — Bce Oouiblllee PacHpOCTpaHEHHE YKPOIIEHHOIO OTHSI —
IPUBOANT K TOMY, YTO KOJHYECTBO BBINENSCMOM TEIUIOTHI CTaHOBHUTCS
COINIOCTaBUMBIM C JIPyTUMH KOMIIOHEHTaMH TEIUIOBOro OamaHca B
atMoctepe. OTO HE MOXKET HE NPUBOAWUTH K TIOBBIIICHHUIO CpPEIHEH
TemriepaTypsl Ha 3emie. [ToBbIeHNe TeMIIepaTypsl MOXKET CO3/aTh yIpo3y
TastHUS JIGAHUKOB W KaTacTPO(UUECKOro MOBBIMIEHHS YpOBHS MmHpoOBOTro
okeaHa. Ho »3TUM He WCYEpPHBIBAIOTCS HETaTUBHBIE IOCIEICTBUSA
NPUMEHEHHsT TEIUIOBBIX JaBurateneii. Pacrer BwIOpoc B armochepy
MHUKPOCKOTIMYECKUX YaCTHIl — CaXKH, MeIUIa, U3MEIFYCHHOTO TOIUIMBA, YTO
NPUBOAMT K YBEJIMYEHHIO “TIapHUKOBOrO 3¢dexra”’, 00YCIOBICHHOIO
MOBBIIIEHNEM KOHILEHTPAIlMM YIJIEKHCIOTO Ta3a B TEUEHHE IIUTEIHHOTO
NPOMEXYTKa BpPEMEHH. ODTO TPHUBOAUT K TIOBBILIEHHIO TEMIIEPATYPBHI
aTMocepsl.

BriOpacsiBacMble B atMocdepy TOKCHUECKHE MPOJIYKTHI TOPEHHS,
MPOJIYKTHl HEMOJHOTO CrOpPaHHs OPraHMYeCcKOTro TOIIMBA — OKAa3bIBAIOT
BpenHoe BozjelcTBue Ha ¢uiopy u ¢ayHy. OcoOyro ONacHOCT B 3TOM
OTHOIIEHUH MPEACTAaBIISIOT aBTOMOOWIIM, YHCIO KOTOPBIX YrpoO’Karouie
pacrer, a OYMCTKa OTPaOOTaHHBIX ra30B 3aTPyAHEHA.

Heobxonnmo HOBBILIATH 3¢ PEeKTUBHOCTH COOpYKEHUH,
MPEMATCTBYIOMHNX BBIOPOCY B atMocepy BpEAHBIX BEIIECTB; HOOMBATHCS
6oJee MOTHOTO CrOpaHMUs TOIIMBA B aBTOMOOMIIBHBIX JIBUTATEINAX, a TAKKE
yBenn4deHUs] 3(GPEKTUBHOCTH WCIONB30BAHUS JHEPTUM, SKOHOMHHU €€ Ha
MIPOU3BOJICTBE U B OBITY.
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TEXHOJIOI'MA MOAYJbHOI'O OBYYEHUA MATEMATHUKE

MopnynsHoe O0ydeHWe - TIONMyJsipHAas B HACTOSIIEE BpeMs
Melarorudeckasl TeXHOJOTHS. JTa TEXHOJOTHS KOMIUIEKCHO peIlaeT psij
aKTyaJbHBIX NeJarorndeckux 3agad. OHa XapaKTepH3yeTcsl ONepeKaroIuM
H3y4CHUEM TEOPETHYECKOT0 MaTepHana yKpYyNHEHHBIMH OJOKaMu -
MOJYJISIMH, QITOPUTMHU3AIIMEH YUeOHOU AesITeNbHOCTH, 3aBEPIICHHOCTRIO U
COTJIACOBAHHOCTBIO IUKJIOB TIO3HAHHA W APYIrUX HHUKIOB JCATCIBHOCTH.
VYpoBHeBass uMHAMBUAyanM3auus M auddepeHnmanus  yueOHOH U
oOydJaroliel IesTeNbHOCTH CO3JAal0T CHTYAIMI0 BbIOOpa AJsS y4YuTeNns U
yueHHKa. 37eCh CTAaHOBUTCS BO3MOXHBIM: (DOPMHPOBAHHE HABBIKOB
caMo00pa30BaHMsl y4alluxcs, 4YTO KpailHe BaXKHO B COBPEMEHHBIX
yclnoBUSX;  (OPMHUPOBAHHE yMEHHS  OCO3HAHHOTO  LEJIETIOJIATaHMS;
(opMHpOBaHHE  HAaBBIKOB  COTPYIHHYECTBA,  B3aUMOKOHTPOIS  H
CaMOKOHTPOJIS.

B MoxynbHOM 00ydeHHMM KaXIIblii yYEHUK BKIIIOUAETCSl B aKTUBHYIO U
3¢ GeKTHBHYIO Y4e0HO-TIO3HABATEIILHYIO JCIATEIBHOCTh. [IpH MOIYJIHLHOM
06y‘{eHI/II/I HUIACT MHAWBUAYaTIU3aluad KOHTPOJIA, CAMOKOHTPOJIb, KOPPEKIIHA,
KOHCYJIbTUPOBAHUE. B oT0it Texmomoruu YYC€HUK HMECT BO3MOXKHOCTH B
OoNbIIel CTENEeHH CaMO PeaM30BaTHCS M 3TO CIIOCOOCTBYET MOTHBAIIUH
ero ydeHus. Y INKOJIBHUKOB (OPMHPYIOTCS TaKHe KadecTBa, Kak
CaMOCTOATCIBHOCTh M KOJIJICKTUBU3M.

[MpuHOMIMANEHO MEHSAETCSs W TOJIOKEHHWE YYHTeNls B Yy4eOHOM
mponecce. lIpexxae Bcero, M3MeHsAETCS €ro pojib. 3ajada y4uTens -
MOTHBHPOBATh 00YUYaIOIIUXCs B Ha4Yajle YpOKa, OCYIIECTBIATH YIpaBICHHE
nX  y4eOHO-TIO3HABATENBHOM  JAEATEIBHOCTHIO  4Yepe3  MOAyldb U
HEMOCPECTBEHHO KOHCYJIBTHPOBATh HIKOJBHUKOB. YUHTENb Oeceayer ¢
YUEHHKOM, aKTHBHM3HpPYeT €ro Ha pacCyXIEeHUs, IOUCK, JIOrajKy,
noA0aspyuBacT, OPUEHTHPYET Ha ycmeX. IIpenMyinecTBa HCHONB30BAHUS
MOJYJNBHOTO OOydYeHHS B TOM, YTO OHO HHTETpPHpYeT B cebe Bce TO
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MPOTPECCUBHOE, YTO HAKOIUIEHO B TCOPUHM U MPAKTHKE M B 3TOM CMBICIIE
BIIOJIHE €CTECTBEHHO, YTO TBOPYECKHH YYHUTENb MPUXOIUT K ITOH
TEXHOJIOTHH.

B coBpeMeHHOM MHpe OYeHb BaKHBI pa3pabOTKa W BHEIPEHHE B
MeJarorvyeckyro IPaKkTUKy Oojiee COBEpIICHHBIX METOJUK OOyuYeHus,
KOTOpble oOecrieunBaiy ObI TOBBIIICHHE KadecTBa y4eOHOro mpoliecca,
crocoOcTBOBaMM OBl  aKTHBHM3AIMM  IIO3HABATENBHOH  AEATEIBHOCTH
YUaIUXCsl, PA3BUTHIO HX YMCTBEHHBIX CIIOCOOHOCTEH.

B nocTmxeHnn 3THX 1e1el B MOXKET IIOMOYb TEXHOJIOTHS MOXYIbHOTO
00y4eHHs, KOTopasi MO3BOJISICT OJHOBPEMEHHO ONTHMU3UPOBATH yUCOHBIH
nporecc, 00eCcHeYnTs Pa3BUTHE IO3HABATEIFHOH WM JIMYHOCTHOH cepsl
yyamuxcs, COBMECTHUTb YIHPaBJIICHUC MMO3HaBaTEIbHOM JACATCIBbHOCTBIO
o6yt1a101111/1xc;1 C IMHUPOKHWMHU BO3MOXKHOCTAMH [Jid CaMOYIIpaBJICHUA.
BaxubiM JOCTOMHCTBOM [[aHHOfI TEXHOJIOTUU ABJIICTCA €€ MHTEIrPAllMOHHOC
KauecTBO, TaK KaK MOJYJIb - LEJOCTHOE EIMHCTBO COJEpXKaHHI U
TCXHOJIOTHH.

CyLIHOCTh MOJYJIBHOTO O0Yy4eHHs Ha ypOKaX MaTeMaTHUKH COCTOUT B
TOM, 4YTO oOOywaroumuiicsi 0ojee CaMOCTOSTENbHO WIM  IOJHOCTBIO
CaMOCTOATENLHO MOXET paboTaTh C MPEJIOKECHHOH eMy MHIMBHIYaJIbHOM
y4eOHOH TIporpamMMoli, BKJIIOYAOMIEH B ce0s LENeBYI0 NPOrpaMMmy
JIEWCTBUH M METOAMYECKOE PYKOBOACTBO IO JOCTI)KEHHIO MOCTABJIEHHBIX
Hejei.
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CYJIbBbI U YUCJIA

Kaxnomy d4enoBeKky, ¢ MOMEHTa €ro pOXKACHHSA, NPHUPOJA CTaBUT
ONPENEIICHHYI0 L€b, CBOErO pOJa CTPAaTeTMUYECKOE HaIpaBJICHUE, B
KOTOPOM HEOOXOIUMO IBUTAThCs. IlyTh, MpOKIAAbIBAEMBEIA B TEUCHHE
JKI3HH K 3TOU LeH, COOBITHS W CUTYaIluH, BOSHUKAIOIINE Ha 3TOM IYTH, B
OOJNBIIMHCTBE CBOEM 3aBHCAT OT CaMOTO UYEJNOBEKa, OT €ro MOJEIH
MOBEJACHUs. JTa MOJAETb 3aKJIaAbIBaeTCd B MOMEHT poXKaeHus. Mwms,
JAHHOE, YeJIOBEKYy COJEPKUT B YIaKOBAHHOM (CBEpHYTOM) BHJIE
napaMmeTpel 3TOW MoJenu. BakHEHIIMM U3 Takux NapamMeTpoB SIBIISCTCS
yucyio Cynb0sl.

Tema: Cynp0bI 1 ymcha.

Ienp uccnenoBanus: BEIACHUTH Kak BIMSET YHUCIIO HA YEJIOBEKa.

IIpobmema:  YeM oTIIMYAIOTCS JIOAW, TPHHAIISKAIINE Pa3HBIM
mudpam?

Kakyro Taiiny ckpbiBatoT ymncia?

3amaun: Y3HATH YUCIO CYyOH0BI Y OHOTPYIITHAKOB,;

Crenatb BBIBOJ O 3HAUEHUU YHCET,

I'noresa: BiudroT nu yncna Ha XapakTep.

Mertoabsl uccienoBaHUS: AHaNM3 Hay4HOHM, yueOHOH IUTeparypsl;
CpaBHEHHE W aHAJM3 PEe3yNbTaTOB, MOJIYYECHHBIX PAa3HBIMH aBTOPAMH; HX
CHCTEMATH3allHs; METO AHATOTHH.

Hac moBciogy okpyxkaroT 3HaKH cyas0bl. C YucIaMu MBI
CTAJIKMBAaEMCSI Ha KaXKAOM IIary, OHH CONPOBOXIAIOT HAC OT POXKACHUS U
JI0 IOCNEAHUX JHEH. be3 HUX MBI He MBICIUM CBOEH KU3HHU.

Unciia moMoraroT pacno3HaTh HX, PacKpbiTb M y3HaTb o cebe u
OKpyXarolieM Mupe 4yTb Oonpme. HecMoTpss Ha HMX OTHOCHTEIIBHO
HeOoJpIIoe KondecTBo (0T 1 10 9), OHM MOTYT CKa3aTh O4eHb MHOroe. Yo
Obl C IOMOIIBIO YHCENl y3HATh CyAbOY, TaJaHThl, HEJOCTATKH, W JIydIle
TIOHATH CBOM XapakTep, s BbIOpasa caMblif MPOCTOH CHOCOO — CIIOKEHHe
qucel AaThl poxkaeHus. O6 3ToM moaApoOHO U3II0KEHO B MOeH padoTe.

Jlnst Hayana BBeAEM TMOHATHE HyMmeposorus. MmMeHHO Omaromaps eit
MBI MO>XEM BBIACHHUTH HWHTEPECYIONIYI0 Hac HWH(pOpMaImio. Y3HaTh, 4TO
XKAET B OymymieM, 9To OBIJIO B MPOILIOM, MU Jy4Ille TIOHATh Apy3ed — BCE
3TO IMOMOJKET CHIENATh HyMEPOJIOTHS YUCEIL.
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B Bemmueckoit Hymeponoruu Ywmcno Cyas0bl - 3TO  ywmcIo,
MOJIYy4YEHHOE M3 CJIOKEHMsI 4HCeNl JaThl pPOXKIACHMA, Mecslla M Toja,
Ha3bIBaeMoeE B 3amaHoi Hymeposoruu ynuciaoM JKuznenHoro IlyTu.

Yucno cynpObl paccYMTBHIBACTCS TaKMM 00pa3oM (C IpUMEpoM JUis
MPOCTOTHI BOCHPUATHS):

Bepércs narta poxaenus: 19.09.1987 (mampumep).

3areM CKJIaAbIBaeM KaxJ10€ YUCIIO:

1+9+0+9+1+9+8+7= 44 - monmy4msoCk ABYX3HA4HOE YUCIO. MBI He
MOXEM OCTaBUTh JBYX3Ha4YHOE YHCJIO, MO3TOMY MBI IOCTYIIaeM
CJICTYOLITM 00pa3oM:

4+4= 8§, otcrona 8- 3TO U €CTh YUCIO CYObOBbI.

OTOMY YHCIy HOKPOBHUTEJIBCTBYET YpaH. UHCIO CHIIBHBIX U BOJIEBBIX
monei. OHHM YCHEWIHBI, JKECTKHM H IeJICEyCTPEMIICHHBI, IOpOil nake
Oecnomanuel. Hymepomoruss 1mpp cuutaer BOCBMEPKY — caMOM
HempeackasyeMou. JIroau 3Toro uynciaa o4eHb U3MEHUYUBBI, IPOHULATEIbHBI
U JaTbHOBHUAHBL. VM ciemyeT mombITaThes yHpaBisTh coO0il M He naBaTh
MasTHUKY CBOMX 3MOLUI packayMBaThCs OT OJHOIO KOHIA K ApyroMy. 1M
HEOOXOIMMO HANpaBUTh CBOM CIIOCOOHOCTH K €IUHOW IIeTH, a He
pachbUIATh X Ha OECTIOJIC3HBIC SMOIHH.

S mposena onpoc B cBoer rpynme. Kak okasanoch OOJNBIIMHCTBO, a
nMeHHO 20% OoTHOCATCS K 4ncity 3. yucio 3 pacumdpoBBIBacTCS TaK:

3TO YMCIIO TATAHTIMBOTO YesnoBeka. OH ONTHMHCTHYHO CMOTPHUT HA
JKU3HB, JIETKO HpucnocabiamBaercs K 000 cutyannu. Ho mMoxkeT OBITh
HeypaBHOBemeH. Jlfom@  3TOro  4YWClIa  OYEeHb  ONTHMHUCTHYHEI,
CTpEeMHUTEIbHbI, HACTONHYMBBI, MpPH OTOM OHH JOOPHI, HMCKPEHHH U
OT3bIBUMBEI. 110poii OHM MOTYT OBITH CIIMIIKOM JOBEPUMBHI U HAaMBHBI. A
BHYTPEHHSS  DHEprusl  JUIIAeT WX  YCHAYUBOCTH M yMEHHUS
KOHIIEHTPHUPOBATHCS.

Ocranbubie 1 1 7- 16%, 2 u 5- 12%, 4 u 8- 8%, 9 u 6- 4%.

PesynbraT Moero uccienoBaHMs BCe-TaKM MEHs elle pa3 yOoeaus, 4ro
JlaTa poXKJICHUS YelloBeKa UMeeT OO0JIbIIoe 3HaYeHHE B €ro cyib0e.

Sl Hay4unace OIPEAENATh YUCIO POXKICHUS WIM YHCIO CYABOBI.
V3Haxia, 4To YKClla TaK WIM WHa4ye BIUSAIOT Ha Hamly cyabp0y, 0cOOCHHO Ha
Halll XapaKkTep, NOBEJEHNE, B3TIISAbL.

Lensto mpoexkra OBUIO OIpeAeNeHHe CTENCHW BIMSAHUS ATl
POXIEHUS Ha XapakTep M cyApOy denmoBeka. s HOCTIXEHUS IeNn ObUTH
pelIeHs! MoCcTaBIeHHBIE 3a1aui. V3ydas COOTBETCTBYIONIYIO JIUTEPATYpY, 5
MO3HAKOMHJIACh C MOHSITHEM HYMEPOJIOTHS U BIMSHHEM YHCIIAa Ha XapakTep
U Cyas0y YeloBeKa.

ITpakTHdeckas 4yacTh MPOEKTA IMO3BOIMIA YOSOUTHCS B TOM, YTO AaTa
POXKAEHUS — KJIIOY K TIOHMMAaHUIO YeJIOBEKa.
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CO3JJAHUE AHUMAIIMOHHOM POTPAMMBI «JIEHb-HOYb»
C UCITOJIb30BAHHUEM MOAYJIsSI GRAPHABC B CUCTEME
IMPOTPAMMMUPOBAHUSA PASCALABC.NET

Bepcus Pascal ABC.NET umMeeT BO3MOXKHOCTD CO3JaHuUsI rpadHuecKux
00BeKTOB. Il 9TOTO MOCIE UMEHH IMPOrpaMMbl IOIKIIOYACTCS MOJIYIb
GraphABC [1]. Ou mpencraBiusier co0OHW TMPOCTYIO TrpadUUecKyro
OnOIMOTEeKY U NpeIHa3HaYeH Ul CO3JaHHsl aHUMALMOHHBIX TIPOTPaMM.

B pabote mpezcraBieHa aHuMalys oA Ha3BaHUEM «JleHb - HOUbY, B
KOTOpOW IPOMCXOJTUT CMEHa CyTOK. Jlyisi peanusanuu mporpammbl ObUTH
3apaHee MOJATOTOBJICHbI PUCYHKH C H300paK€HUEM ITyCTBIHU. DTH PUCYHKU
3arpy’Kajuch B CO3JaHHBIC SK3eMILULIPhI Kiacca Picture [2]. s usMeHeHus
¢oHa co3maHa moamporpamma «nebo», ¢ NpUMEHEHHEM BCTPOEHHBIX
nporienyp SetBrushColor u FloodFill, u wucmonp3oBanmem QyHKIHH
SetPixel ans  ortobOpaxenus: 3Be3qHOro Heba. J[BHXKEHHE CONHIA
OCYIIECTBIISICTCS ¢ MOMOIIBI0 MaTeMaTHYeCKUX (QYHKUMI COS, SiN U Yucia
.

Hcnonp3ys JIMIOIb HECKOJIBKO BCTPOSHHBIX MPOLENYp M (YHKLUA,
HOJTy4aeTcs JOBOJIBHO UHTepecHas anuManus (Puc. 1), kotopas cokpamiaer
KOJI IIPOrPaMMBl, a TaK K€ BpeMs €€ HallMCaHHs.

Puc. 1. PesynbTar padoThl aHHMAMOHHONM NMPOrpaMMBI «/leHb - HOYb).

Jlutrepartypa
1. Bonkosa T.U. IlporpammupoBanue B cpexe PascalABC. Bupck,
2013. c.142.
2. bounapes 1.0, Muxankosuu C.C. PascalABC.NET. Cospementoe
nporpamMmupoBaHue Ha s3bike Pascal [Omexrponnsiit pecype] — URL:
http://pascalabc.net (nara oopamenus: 04.04.2018).
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3AJJAYA OIITUMU3AIIUUA HA OCHOBE MYPABBUHOT' O
AJITOPUTMA.

MHorue npakTHUecKue 3aJaqd CBOIATCS K HEOOXOAMMOCTH HaXOAHUTh
onTuMaibHble pemeHus. CylecTBYIOT AOCTATOYHO MHOIO METOOB,
KOTOpBIC TO3BOJIIIOT PEIINTh NaHHYIO mmpobimemy. OmHUM U3 crocoOoB
SIBIIIETCSL MCTOJIb30BAaHUE «IPUPOJHBIX aJTOPUTMOBY», OJHUM M3 KOTOPBIX
SIBIIIETCS. MypPaBbUHBIN aJTOPUTM.

JlaHHBII KJacc ajIropuTMOB pa3padaThiBalCsl B paMKax HAyYHOTO
HalpaBJICHUA, KOTOPOC MOXHO Ha3BaTb «IIPHUPOAHBIC BBIYUCICHUM.
Hccnenoanus B 3T0i 06aacTu Hauanuck B cepeaune 90-x rogoB XX Beka,
aBTOpoM ujeu sBuserca Mapko Jopuro. B ocHoBe 3TOW uaew JIEKUT
MOJCIMPOBAHUEC TOBCACHUA KOJIOHMU MYpPaBbLCB. Komonus MYpaBbEB
MpeACTaBIsIeT COOOH CHCTEMY C OYSHb MPOCTHIMH MPaBHJIaMH ABTOHOMHOTO
noBefeHus ocoOeil. OmHAaKo, HECMOTpS Ha IPUMHUTHBHOCTH IIOBEICHUS
KaXXJO0ro OTIEIBHOIO MYpPaBbsi, NMOBEJCHHE BCEH KOJOHUM OKa3bIBAETCS
JIOCTaTOYHO pa3yMHbIM. OCHOBOW TOBENEHHS MYPAaBbHUHOM KOJIOHUH
CIIY’)KUT HU3KOYPOBHEBOE B3aMMOJICHCTBHE, OJaroiapss KOTOPOMY, B IIEJIOM,
KOJIOHHS TIPEACTABISIET COOOH pa3yMHYIO MHOTOATr€HTHYIO CHCTEMY.

Henpsimoii oOMeH — cturMepku (stigmergy), mpencraBisieT coboit
pa3sHeceHHOe BO BPEMEHH B3aMMOJEHCTBHE, NPH KOTOPOM OJHAa 0c00b
MU3MEHET HEKOTOPYIO 00IaCTh OKPYIKAIOIIEH CPEeabl, a IPyTrHue UCTIONb3YIOT
3Ty uH(pOpMAIHIO MO3IKE, KOrja B Hee momajnarT. buonorn ycraHoBwim,
YTO TAaKOE OTJIOKEHHOE B3aWMOJIEHCTBHE MPOMCXOIUT Yepe3 CIEIHaIbHOe
XHUMHYECKoe BemecTBO — (epoMoH (pheromone), cekpeT chenmaIbHBIX
JKene3, OTKJIAJbIBAEMbIl IpH NepeMelleHHH MypaBbsi. KoHUeHTpauus
(epoMOHa Ha ITyTH OMNpEEISIET MPEIIIOYTHTEILHOCTD JABM)KEHHS 110 HEMY.
ANanTHBHOCTDH MOBEJCHUS pean3yeTcs ucrnapeHueM (epoMoHa, KOTOPBIH
B [IPUPOJI€ BOCTIPUHUMAETCSI MypPaBbsIMHU B TEUEHHE HECKOJIbKUX CYTOK. MbI
MOXEM TIPOBECTH HEKOTOPYH aHAJIOTUI0 MEXAY paclpeAeracHueM
(epoMOHAa B OKpYXKAIOIIEM KOJIOHUIO IPOCTPAHCTBE M «IJI00AJIBHOM»
NaMsIThbI0 MypaBeHHHKa, HOCAIIEH TUHAMUYECKHUI XapakTep.

Wnes MypaBbHHOTO aiIropuTMa 3aKiIOYaeTcsi B MOJAEIMPOBAHUM
MOBEJICHHUS MYPaBbEB, CBA3AHHOTO C MX CIIOCOOHOCTHIO OBICTPO HAXOAWUTH
KpaTyalluil MyTh OT MypaBeMHHKA K UCTOUYHMKY IMHUIMU U aIallTUPOBATHCS
K HW3MEHSIOIIMMCS YCIIOBHUSIM, HAxXOJd HOBBIM KpaTdaimmii myTh. [lpu
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CBOEM [BIJKCHUM MypaBell METUT MyTh (PEPOMOHOM, W 3Ta HHPOPMALUI
UCTONB3YETCS PYTUMHU MYPaBbsIMU JJIs BBIOOPA MyTH. DTO 3JEMEHTapHOE
MPaBUJIO TIOBCACHUS M OINPEACIIeT CIOCOOHOCTh MYpaBbEB HAXOIHTh
HOBBII MyTh, €CJIH CTAPbIH OKA3bIBACTCS HEJOCTYITHBIM.

JIroOoif MypaBBHHBIN alrOPUTM, HE3aBHCUMO OT MOJIU(DUKAIINH,
peamm3yeT pSAO STAloB: CO3MAHHE «MYpPaBbEB», HAXOXKACHHE PpEIICHUH,
oOHOBNIEHHE (hepOMOHA, BOCTIPOU3BEICHNE TOTIOHUTEIBHBIX JCHCTBHIA.

it TOTO 9TOOBI HOCTPOUTE MOIXOMAIINNA MypPaBbUHBIN allTOPUTM IS
pelIeHns Kakoi-Truoo0 3a1a4n, He0OX0ANMO:

1) mpencraBuTh 33734y B BHIE Habopa KOMIIOHEHT (TIEPEXOJIOB) HIIH
HEOPHEHTHUPOBAHHBIX B3BEIICHHBIX Ipa)oB, HA KOTOPBIX MYPaBbH MOTYT
CTPOUTH PELICHUS;

2) onpeaenuTh 3HaueHue ciena (epoMoHa;

3) ompenenuTh 3BPUCTUKY MOBEIEHUS MYpPaBbsi, KOTJa CTPOUTCS WU
HaXOJUTCS pElICHHUE;

4) ecay BO3MOXKHO, TO peajn30BaTh 3()(HeKTUBHBIN JIOKAIBHBII MTOUCK;

5) BwiOpars crnenupuuecknit ACO (Ant Colony Optimization)
QITOPHUTM U IPUMEHUTD IJISl pEIICHUS 3a/1a4H;

6) Hactpouth mapamerpsl ACO-anropurma.

MypaBbHHBIE aJTOPUTMBI  SBISTIOTCS  3(PQPEKTHBHBIM  CIIOCOOOM
pelIeHusT 3aJa4 IMOWCKa W ONTHMHU3AINH, JOMYCKAININMH TpadoBYIO
HHTEPIPETAIHNIO, 9TO TTOJITBEPKTACTCS SKCIICPUMECHTATbHBIMH
uccnegoBanusaMu. K JOCTOMHCTBAM CTOMT OTHECTH  BO3MOXKHOCTH
NPUMEHEHUS K [IUPOKOMY CHEKTpY 3a7ad MW TapaHTHPOBAHHYIO
CX0UMOCTh. M3 HEOCTATKOB MOKHO OTMETHTH CHIIBHYIO 3aBUCUMOCTH OT
MePBOHAYAIBHBIX  HACTPOEYHBIX MapaMeTpoB  allTOPUTMA, KOTOPHIE
MIOOUPAIOTCS UCXOIS U3 TIPAKTHUECKOTO OIBITA.

Jluteparypa

1. KaxapoB A.A., Kypeitunk B.M. MypaBbuHble aaropuTMbl IS
pelieHus TpaHCIOPTHBIX 3aaa4 // Teopust u cucrems! ynpasnenus. M.: Hayka,
2010. Ne 1.

2. lrosba C.JI. Mypasbunsle anroput™sl// Exponenta Pro.
Martematuka B npuioxeHusix, 2003, No4.

3. Kypeitunk B.M., KaxxapoB A.A. O HEKOTOPHIX MOIH(UKAIIAX
MypaBbuHoro anroputMma // U3zsectus OOY. Texnuyeckne Hayku. — 2008.
—Ne 4 (81).

4, MaxKonnemn /. OCHOBBI COBPEMEHHBIX alTOPUTMOB. M.:
Texnochepa, 2004.
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KYPC I10 BBIBOPY «<METOJbI PEHIEHUSA 3AJAY HA
3KCTPEMYMBbI»

Cpenn pa3nuyHBIX MaTEMAaTHYECKHX 337ad BCTPEUAIOTCS 3aJadd, B
KOTOPBIX TpeOyeTcss HaWTH HAWIy4IIWd BapuWaHT, KpaTJYaHIInd MyTs,
HanOonpIllee 4YHCIO C 3adaHHBIMH cBoiicTBamu. UToOBI mOOMTHCS
HaWTy4IIero pe3yibTara, Hy>KHO BBIIIOJHUTD ONPEIEICHHBIC YCIOBUSI — 3TO
OJIHO 0O0Ilee CBOHCTBO TOJMOOHBIX JKM3HCHHBIX TpoOsieM. I[logoOHBIM
npobieMaM B MaTeMaTHKE COOTBETCTBYET LEJBIN Kilacc 3ahad, B KOTOPBIX
IpU 3aJaHHBIX OrPAaHUYEHUSIX HYKHO OTBICKaTh HauOoIblIee WIN
HavMeHbllIee 3HayeHue HEeKOTopod (yHkuuu. O0a MOHATHS Ha3bIBAIOTCS
3a/layaMy Ha HaXOXACHHE SKCTPEMYMOB HWJIH 3a/JadaMH Ha ONITUMM3ALIHUIO.

B obmem Buzae Teopus 3KCTpeMalbHBIX 3a/ad u3ydaercss B By3ax. C
MPOCTEHIINMH 33Ja4aMH «HAa JKCTPEMyM» 3HAKOMATCS B INKOJIE, HO, K
COXAaJICHHIO, ynensiercs SIBHO HEJIOCTATOYHOE BHHMaHHE.
CrapIlueKk/IacCHUKM B JIy4YIIeM CIIydae yMEIOT HaWTH SKCTPEMYMBI C
MIOMOIIIBIO IPOMU3BOJIHOM, YTO CO3/1a€T OMIMOOYHOE BIIEUaTIeHHEe, OyATO 3TO
€IMHCTBEHHBI METOJ PELIeHUs] SKCTPEeMaNIbHBIX 3a/1ad. BceTpermBmmch ¢
HECTaHJApTHO CHOPMYIMPOBAHHOHN 3a/1aueif, MHOTHE MIKOJILHUKH TEPSIFOTCS
U HE 3HAIOT, KaK UX pemaTb. PacCMOTpeHHE YacTHBIX METOJOB pEIICHUS
3a/a4 Ha SKCTPEMyM Hapsiay ¢ OOIIMM METOIOM HE INPEeayCMOTPEHO
HIKOJBHOM MPOTpaMMOi, UTO HE CIIOCOOCTBYET KauyeCTBEHHOMY YCBOCHHIO
TeMBI ¥ 00eJHIEeT MaTeMaTUIECKYIO IIOJATOTOBKY YUaIIUXCS.

Pemmmute 3Ty mpoOneMy MOXKHO C TOMOIIBIO CO3IaHUS Kypca IO
BEIOOPY, B KOTOPOM OyJeT paccMaTpUBATHCS PAa3THUYHBIC METOMBI PELICHUS
SKCTpeManbHbIX 3afad. Co3naHue Kypca JUlsd y4aliuxcsl CTapIIuX KJIAcCOB
MIOMOXET UM YCIICIIHO CIaTh €AMHBIN rocyaapcTBeHHBIN sk3ameH (EID).
Tak Kkak OSKCTpeMalbHBIC 3aJaddl pPas3IMYHBIX THUIIOB BKJIOYAIOTCS B
conepxxanue EI'D.

Hamu 6bu1 paspaboran Kype 1o BeIOOpY «MeTobl peleHns 3a1a4 Ha
9KCTPEMYMBI» JuIs yuyamuxcst 10 kiacca, KOTOpBIi OBIIT IIPOBE/ICH BO BpeMs
MeIarOrMYecKOi MpakTHKH. Jlo MpUMEHEHHUs Kypca ydamiuecs yke ObLTH
O3HAaKOMJICHBI C TIPaBMJIAMH BBIYMCICHUS TPOM3BOJHBIX, HO CIIE HE
W3yYWIM TPHMEHEHHE NPOU3BONHON K wHccnenoBaHuio (yHkmuu. UYro
OGIaronpusATHO CKa3aJoCh Ha MPOBEACHHM JAHHOTO Kypca, TaK Kak Iepen
n3ydeHneM  obmiero  (YHHBEPCAJIBHOTO)  METOAa  IIeJIeco00pa3Ho
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MO3HAKOMUTH  YYaIMXCsl C YacTHBIMH (DJIIEMEHTapHBIMU) METOJaMHu
peleHus 3aJad Ha 3KCTPEMYM, BEAb IO CPaBHEHMIO C OOLIMM METOAOM,
YaCTHBIE METO/IbI OBIBAIOT HPOLIE M PALlIOHAJIBHEE.

Kypc mno BbIOOpY co3manu TakuM o0Opa3oM, 4TO 3TO IO3BOJIMIO
MO3HAKOMUTDH y4alluXcs C HEKOTOPHIMH 3TalaMH HCTOPHUH 3apOXKICHUS
TEOPHM 3KCTPEMalbHBIX 3HAYeHHWH BenwdauH. Ilocme 3HaKOMCTBa ¢
HUCTOPHUYECKHM TIpoIieccoM (OPMUPOBAHUSI METOZA PEIICHMS 3a4ad Ha
MakCHMyM W MHHHMYM, A0 U3y4eHHs Iu(pGepeHINaIbHOTO METOAa,
N3YYMIH PEIICHUE 3JIEMEHTAPHBIMHI METOJAMHU.

Wzyuenne mupepeHnmanrbHOT0 MeEToa peIIeHHs 3ajad  Ha
MakCHMyMBbl M MHUHHMYMBI NPOBEIH IOCIEC HM3YyYeHHs AAHHOM TEeMbl Ha
ypokax aireOpa M Hauajla aHajk3a, TeM CaMbIM PaCIIMPHIN U YriIyOuiu
yIKe MOoJTy4eHHbIEe 3HaHUS 00yYaroHuXcsl.

Tak ke yJaniuxcst HO3HAKOMUJIU C BO3MOXKHOCTSIMU MaTeMaTH4eCKOT0
nakera MathCad BBIUMCIATH SKCTpeManbHble 3HaueHHs QYHKUMH. s
3TOTO B MporpamMMe HCHoib3ytoTcs GpyHKimuu Minimize (Y, X) 1 Maximize
(Y, X). OmHO 3aHATHE MOCBSITHIN HAXOXKICHUIO IKCTPEMYMOB MPU MOMOIIH
nporpammbl - Microsoft Office Excel, moip3ysick HaacTpoWKamu TOHCK
pereHus.

IIpoBepky ycBoeHnme ydeOHOro Marepuajla MPOMU3BOAWIOCH C
TIOMOIIBI0 CaMOCTOSITENIHBIX M KOHTPOJBHBIX pabor. Tak ke n0
NIPOBEJICHUSI Kypca 10 BHIOOPY ObIIa HpoBeIeHa BXOIHAS KOHTPOJIbHAs
pabora. ITo pe3ynpTaTam Bcex paboT, MOKHO CAENATh CISAYIOIINE BIBOIBI:
«Kypc mo BeIOOpY yriyOMiI M paciIupui yXKe HMEIOIIMecs 3HaHUS, Aajl
BO3MOXKHOCTh CPaBHHUTb METOJbl DEUICHUs 33Ja4 Ha MakKCUMyM U
MHUHAMYM, HM3YYUTh HMCTOPUYECKHH Ipolecc (OPMUPOBAHUS, Pa3BHTHS
MIPUEMOB U METOIOB PELICHUS SIKCTPEMAIIbHBIX 3a/1a4.).

Takum  oOpazoM, Hago  3HaTh M [OJb30BaThCA  Kak
pacrpocTpaHEHHBIMM YaCTHBIMU TpHéMaMy, Tak W obumMu. Bee 3amaun
OUYeHb MHAMBHUIYaNbHBI. J{JIs OOHUX M3 HUX NPHMEHEHHE OOIIero Merona
MOXET OKa3aThCsl TPOMO3JKHM, B TO BpeMs KaK YaCTHBIMH NPHEMAMH 3TH
3aJa4l MOT'YT OBITh pEeIIeHbI YAUBUTEIHHO POCTO U KpacuBo. st Ipyrux,
Hao00poT, 00Kt MPUEM MOXKET OKa3aThCsl OUSHb YJIOOHBIM.

Jlutepartypa
1. Axrepmes C.I1. 3agaun Ha MmakcumyM u MuHUMYM. — CI16.: BXB-
[etepbypr, 2005.-192c.
2. ®.®. Harubun. DxcrpemyMmbl. [TocoOne i y4ammxcsi CTapIimx
knaccoB. —M.: TIpocsemenne, 1968.— 120 c.
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PELIEHUE NOKA3ATEJIbHBLIX HEPABEHCTB
METO/IOM PALIMOHAJIM3ALIMUA

CymecTByIOT pasiHdHBIE CHOCOOBI pemieHHus HepaBeHCTB. CaMbIM
TPaAWIIOHHBIM W3 HUX SBISCTCS METOA WHTEPBAJIOB, MPUMEHSIEMBIN UIS
pELICHUsT palMOHAJIbHBIX HEPAaBEHCTB, HO HE BCE HEPAaBEHCTBA HMEIOT
CTPYKTYpY, KOTOpas IO3BOJIIET pellaTh MX 3THM criocodoMm. PaccmoTtpum
METOJl palMOHAN3AaINH, KOTOPBIH IO3BOJIET MEPEHTH OT HEPaBEHCTBA,
coJiepkamero  JiorapuMuyYecKue, IOKa3aTelbHble, HPpPALMOHAIbHbIE
(YHKIMHM W BBIPAXEHUsT C MOXYJISIMH, K DPaBHOCHJIBHOMY eMmy, Ooliee
MIPOCTOMY PaIllIOHAJIEHOMY HEPABEHCTBY.

JlaHHBIE METON CTAaHOBHUTCS B IIOCIeAHEee BpeMs BcE Ooiee
MOMYJSAPHBIM, MOCKOJIBKY IIOMOTaeT CYIIECTBEHHO YIPOCTHTh peEIIeHHe
HEpaBEHCTB, KOTOPbIE BCTPEYAIOTCSI BO BTOPOH yacTh mpoduibHoro EID
1o Marematuke. O4eBHIHO, YTO OJTHO M TO K€ HEPABEHCTBO MOXKHO PEIINTD
HECKOJIBKUMH CHOCO0aMH. YaqyHO BBIOPaHHBIM CIOCOOOM WJIM, KaK MBI
NPUBBIKIM TOBOPHUTH, PAalMOHAIBHBIM CIIOCOOOM JII000E€ HEPaBEHCTBO
pemmTcst OBICTPO M JIETKO, pEIHIEHWE €ro MOJYyYUTCs KpacHBbIM U
MHTEPECHBIM 1 00Jiee KOMITAaKTHBIMH 110 CPABHEHUIO C TPATUIIHOHHBIM.

PaccMOTpUM  KOHKpeTHBIE TIpUMEpPBl — OHH JaxyT Jiydllee
MPEJCTaBICHUE O TOM, KaK HY>KHO IPUMEHSITh METO/ PalliOHATH3ALIUH.

Mpumep 1. Pemnte HepaBeHcTBO: (4X” +2X +1)¥ > 1.

Pewenue. Tlepenuinem HepaBeHCTBO B Buze: (4X° + 2X +1)°*-1>0.
Ucnonszys popmyny h(x)'® —1=(h(x)-1)- f(x), h>0; h#1 nomyuaum
paBHOCWIIbHOE HepaBeHCTBO (4X° +2X)(X* —2X) >0, peleHreM KOTOPOro
aBysteTcst X € (—o0;—0,5) U (L +00).
Omeem: X € (—0;-0,5) U (L, +0).
X* +5x+8

Ipumep 2. Pemmre nepasenctso log | | 5———
X" —=3X+2

(x1y?
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Pewenue. TlockonpKy ocHOBaHHME orapupma 1— 1 <1 mpm x#1,
2
XZLX’LS >1 4x+3
nomydaem cuctemy J X _3§+2 ={(x=2)(x-1)
_(x—1)2>0; X(x=2) >0,

OTKyza —%§x<0 nwm X>2.
Omsem: XG[—%;OJU(Z;wo).

X X+1 X+1
Ipumep 3. Pemnte HEpaBEeHCTBO: 9-2.3 +4 + 2:3 51 <345
3-5 3-9
ITycte t =3*, Torna HepaBeHCTBO IPUMET BU:

2_ - t-1)(t-5 1 6(t-9 3
t 6t+4+6t 51§t+5;:> w__Jrqu_
t-5 t-9 t-5 t-5 t-9 t-9
1 3 ] t-3

——t—x<0,=>——X<
t—-5 t-9 (t=5)(t-9)

ortkyma t<3; 5<t<O.

<t+5;

) 1

Ilpu t <3 nonyunm: 3 <3, otkyma X <1.
Ipu 5<t <9 momyunm: 5< 3 <9,orkyna log,5< x < 2.
Pemenue ucxoanoro HepaseHcTBa: X <1, 10g,5 < x < 2.
Omeem: X e (—oo;l] U(log, 5;2).

I/ITaK, CYTb ME€TOJIa palluOHAJIN3AIUN COCTOUT B TOM, 4TOOBI 3aMEHUTH
«HEyMOOHBIC» YAaCTH B BBIPAKECHUHM OO0Jiee TMPOCTHIMHU, KOTOPHIE HMEIOT
TaKO# XK€ 3HaK, YTO M HCXOJHBIC YaCTH TPH TEX K& 3HAYCHHAX X. DTOT
METOJ]  TPUMEHSIOT K  MHOXECTBY  pa3jMYHBIX  HEPAaBEHCTB
(MppanoHATBEHBIX, COJIePKALITIX MOJTYITH, JOTapUPMHYCCKUX,
MMOKA3aTeIbHBIX U T.J.), OH TO3BOJIIET COKPATHTh BPEMs NpPU PEHICHUU
TaKUX HEPABEHCTB.

Jluteparypa

1. Pemenne moKa3aTeNbHBIX M JOTapUYMUYECKUX ypaBHEHHUH,
HEPABCHCTB U CHUCTEM ypaBHeHI/Iﬁ TIOBBIIICHHOTO W BBICOKOT'O YPOBHA
cnoxnoctd (HACTD II): YuebHoe mocobue / ®I'BOY BIIO IMTHUITY/ B. T.
Puc6epr, U. 0. Yepaukona. — [Tepmb: M3marensctBo «Ilymkay, 2015.

2. https://ege.sdamgia.ru/
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"Moxpymun I.A., ’Tumogeea A.®., Anexcanapos H.JI.
IMOBY, COUI Ne7, r.Bupck; °6® Baml'VY, r. Bupck, Pb
Anexcanopos H /1., k.¢p.-m.1., doyenm, un.-kopp. MAHIIO

HEKOTOPBIE 3AMEYAHUSA K 3AJAHUIO 20
EI' - MATEMATHKA - 2018 BA3OBOI'O YPOBHs

AnHoTtauusi. HaydaelM pykoBogmTeneM OBUIO  IPEIUIOKEHO
aBTopam ctatbu «3amanme 20 w3 ETD — MATEMATHUKA - 2018 -
BA30BbIA YPOBEHDL» JUIsl YTOUHEHUSs cloXHOocTU. Huke npencraBieHbl
1-pit w 2-0 cmOCOOBI pemeHWs OJTOTO 3aJaHHs, IPEICTaBICHHBIC
COOTBETCTBCHHO 1-BIM H 2-M aBTOpaMHU.

3aganme 20. Bpau npomucan ManyeHTy MPUHUMATh JIEKapCTBO II0
Takod cxeMe: B MepBBIH JIeHb OH JOJDKEH MPUHATH 3 KaIUuld, a B KaXKJbIi
CIeIYIOUINH AeHb — Ha 3 Kamm Oojblie, yeM B npeabiaymuil. [Tpunsas 30
KaIleJb JIGKapCcTBa, a MOTOM €XKETHEBHO YMEHbIIAeT NpUEM Ha 3 Karulu.

CKONBKO Iy3BIPBKOB JIEKapCTBAa HY)KHO KYIUTh MAI[MEHTY Ha BeECh
Kypc IpuéMa, €Ciii B KaXKI0M COACPKUTCA
20 mu srekapeTBa (4To coctaBiset 250 Kamens).

Pemenue. 1-w11i cnoco6. 1 aTan. Ha 1-M 3Tane nmpuéma Karenp 4HUCIO
NPUHUMAaEeMBIX Kamlelb B JIeHb MPEICTAaBISACT COOOW BO3PaCTAIOIIYIO
apu(OMETHYECKYIO TPOTPECCHIO C MEPBBIM WICHOM, PaBHBIM 3, pa3HOCTHIO
paBHOM 3 U MOCJIETHUM YJIEHOM, paBHbBIM 30.

CrienoBarenbHO, 3Tam, KOTJa YHCIO Kamenb B JEHb BO3PacTaeT

npoxpokaercs 10 mwHeit:

a =a+(n-1d, n:a”;al+l, *)

30-3 +1=10. CymmapHOe 4YHCIO Kamelb, NPUHATEIX B OTOT

MepHoJl, NPEACTaBIIEeT CO00 cyMMy apu(METHYEeCKOH NpOrpeccud |

10 —

paBHa: Sn_ai—;an n, (9| s —3+3O~10=165 KareJb.

2 sTam. 3aTeM B TeueHue 3 nHeH manueHt npuHuMaeT eié 3-30=90 karmens.
3 sran. [lo dopmyne (*) mocnemHuit STam mpuéMma Kamelb IIIHTCS

n:3_27 +1=9 AHeil. AwnanormyHo 1-my stamy mo dopmyie

(**): S, = 21 +3.9 =135 Karels.
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Takum 00pa3om, 3a Bechb Kypc NpuéMma MalMeHTy HYXKHO INPHUHSITH
165 + 90 + 135 = 390 kanens. [loaToMy manueHTy HYXHO NPUOOpPECTH HE

menee 390 —1,56 TY3bIPbKOB JICKapCTBA. MuHUMaNIbHOE KOJINYECTBO
250
My3bIPBKOB JIEKapcTBa 2.
2-11 cnoco6. Taxoke 3Ty 3a1aqy MOXKHO PEIINTh 0e3 MOMOoIr GopMy
(1), He mprMeHsIst apuPMETHYECKYIO TPOTPECCHIO:

Ne 1 2 3 4 5 6 7 8 9 10
JHen

Kammu | 3 6 9 12 15 18 |21 24 |27 |30

Kammu | 27 24 21 18 15 12 9 6 3

Cymma |30 |30 |30 |30 |30 |30 |30 |30 |30 |30

Oo6mee yncino kanens: 30-10 + 90 = 300 + 390. [lanee, paccyxneHus
aHasioruyueie. Omesem: 2.
BeiBoa: 3Ty 3a7ady BIIOJHE MOXKET PEUIMTH JIO00M YUYEHUK CPEIHHUX
(HaganpHBIX !?) KITaCCOB.
JIureparypa
1.  EI'D2. Maremaruka. ba3oBelif  ypOBEHb:  THIIOBEIE
9K3aMEHAIIMOHHBIE BapwaHTH: 36 BapuaHTtoB / mox pen. M.B. Smenko.
— M.: U3a. «HaunonaneHOE 0OpazoBanuey, 2018. —167¢c. — (EI'D. OUIIN -
IKOJIE).

Mycradpuna A.HU., 3anuBaxuna M.H.
b® baml'VY, r.bupck, Pb

3anusaxuna M.H., K.¢h.-M.H.
musal96@mail.ru

MPUMEHEHUE NPOU3BOIHOM IS MOCTPOEHUS
T'PA®UKOB ®YHKIIAM

IIpowsBomHass — OJHO W3 OCHOBHBIX [OHITHH MAaTEMAaTHKH,
XapaKTepU3ymoIlee CKOPOCTh HW3MEHEHUS (YHKIMH B JAHHOH TOYKE.
[IpuMeHeHHe NPOW3BOJHOW B HAyKEe OYCHH INHUPOKO, €€ IPUMCHSIOT B
¢u3nke, SKOHOMUKE, OMOJIOTHH, ainredpe, reorpaduu, XUMHH.

OpHO# W3 OCHOBHBIX 33/a4 B MAaTEMAaTHKH SIBIIICTCS HMCCIICIOBaHUE
¢byukiuu. Vcrnons3oBaHue NPOU3BOJHONW HAMHOTO O0Jjierdaer 3ajaady
HCCIeNoBaHUS (QYHKIUM H TocTpoeHms ee¢ Tpaduka. C  Mmomomsio
MPOM3BOJHBIX MBI MOXEM BBISICHUTh IMPOMEKYTKH BO3pAacTaHUS U
yObIBaHHs, MPOMEXKYTKH BBIMYKIOCTH M BOTHYTOCTH (DYHKUWH, HAiTH
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TOYKH dKCTpeMyMa (YHKIMH (TOYKM MHUHUMYMa M MakCHUMyMa), a TakxKe
HauOoJIbllIce U HAUMEHbIIIee 3HaUCHUS QYHKIMU JaHHOW yHKiwH [1].

I[Mpu uccnemoBaHuu CBOMCTB HYHKIHUHK HEOOXOAUMO HaWTH [2]:

1. OGnacte omnpenenenus ¢yHkuuu. Hanpumep, s ucclienoBaHUs
¢yHKIMM ¥ TOCTpoeHHs €€ Tpadrka BO3bMEM Takyro (QYHKIHIO:

y=2x" —3x°.

O67acTh onpeneneHns 1o Gpynkiun: x € (—oe; +20)

2. HccrnenoBanue (yHKIMH Ha YETHOCTh M HEYETHOCTD:

fl—x) = —2x? — 3x® ==(QyHKuUA HU YeTHas, HU HedeTHas, rpaduk
CHUMMETPHH HE HUMEeT.

3. Toukw nepecedeHns rpaduka QYHKINH C OCIMH KOOPIHHAT:

y=[l=:=—2x3—3x:=2x:( —;J=EI ==

3 3
¥ = 0 X, = ;=3} H{U: U]-B(;l U)

4. AcumnToThl rpaduka ¢(yHKUUH:QYHKIHS HE HMEET pa3phbIBOB,
ACHMIITOT HET.

5. WHuTepBanmbl MOHOTOHHOCTHM Trpaduka (GYHKIUM ¥ TOYKH
3KCTPEMYMOB!

y = 6x° — 6x

y=0=s6x(x—1l=0=>x%x=0:x =1=>

+ max - min +

>
>

frael0) =0=A00:0); £, (1) =2-3=-1==C(L;1))

6. MHTepBasbl BBITYKJIOCTH W BOTHYTOCTH Tpaduka (QyHKIMH U
TOYKH neperuda rpaduka:

y =12x—6

y =0=>12x —6=0=>x=

7. Iloctpoenue rpaduka:



Tema «IIpou3BogHAas» SBIACTCS OIHUM U3 OCHOBHBIX Pa3/ieioB HAYasl
MaTeMaTUYeCKOro aHajau3a. 3HaHWe IPOW3BOJHON TIO3BOJSIET pELIaTh
MHOTOYHCJICHHBIC 3a7[a4H M0 (PH3KKe, aredpe U reOMeTPUH.

JIureparypa
1. Anrebpa W Hawama MaremMaTtmdeckoro anammsa. 10-11 kmacchr:
yued. s obmieoOpa3oBar. yupexacHuil: 6a3oBbiii ypoBens / [LI. A.
Amumos, 0.M.Komsarun, M.B.TkauéBa u np.]. M.: Ilpocemenue, 2012.-
228 c.
2. borauésa O.M. MaremaTuuecknii aHanm3. l[BeTHas BKIaaka
//Matemaruka. Bcé ams yunrems! Ne6(30). 2014.- ¢.40.
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3AHUMATEJIBHOCTD B ITPOIECCE OBYYEHUA
MATEMATHKE

[on mcronp30BaHUEM 3aHUMATENBHBIX 3a/a9 Ha YPOKaX MaTEMaTHKH
MOHNMAeM CpEJICTBA, METOABI U TIPUEMBI ITOIa4YH 3aHIMATEIFHBIX 3alaHuH,
3aHAMAaTEeJbHBIC (DOPMBI OpTaHNU3AIIUN OOYICHUS.

BaxHO# uepTOi 3aHUMATENIbHOM MaTeMaTUKU SIBISETCS TO, YTO OHA
noOyxnaeT k pabore Mpicau. HamonmHeHHas 3ajadaMu, TOJOBOJIOMKaMH,
peOycamMu, ImIapamamu, KpOCCBOpIAMH, BOIPOCAaMH M IpoOIeMaMH, OHa
BBOJUT YYCHHKAa B aKTHBHOE B3aUMOJCHCTBHE C Yy4YHUTEJIEM Ha YpOKe,
MOJATOTAaBIMBAET €ro K IMEepBBIM  CaMOCTOSATENbHBIM  OTKPBITHSAM,
npoOyXIaeT HHTepec 1 TF0003HATEITFHOCTD K MIPEIMETY.

Wuorna y yautenes BOSHHKACT HEKasi CHTYaIlUs: IPETIOIHEC MaTepHal
B OJIHOM KJIACCE — YYaIIHecs aKTUBHO MPUCTYIAIOT K paboTe, CIBIMIATCS
OpUTHHAIILHBIE OTBETHl y HUX MOSABISACTCS HHTEpPEC, a BBIOAN TOT JKe
MaTepual B IPYroM Klacce — ¥ TIDIOUIIG TPSMO HPOTHBOIOIOKHAS
KapTHHAa — KaK ydamiuecs 0e3pa3iyHO OTHOCHIIUCH K INPEeIMeTy, TaKk U
OCTalIMCh PABHOAYIIHBIMH, WM HE HHTEPECHO CIyIIaTh, OOCYXIaTh
BO3HHKAIOIIHE BOMPOCH. [IMEHO B Takue MOMEHTHI Y4HTeNsd MpHOerarT K
3aHUMAaTENbHON MaTeMaTHke [3].

IIpuMenenne 3aHUMAaTENbHBIX 3aJlaHUW pPAILMOHAIIBHO TOTAa, Korja
€CThb OIIACHOCTh HENPHHATUS YyYallUMHCS OINpeNeJIeHHOW 3agaudl WU
CIIO)KHOW TEeMBI; NPH MOCTAHOBKE TPYAHBIX IUAAKTHYECKHX 3a/a4 YpOKa;
npu  BeIpaOOTKE YMCHHH W HAaBBIKOB YYaIIMXCs, Korga TpeOyercs
BBITIOJHUTH OOJIBIIOE KOJMYECTBO OJHOTHUITHBIX NPHMEPOB; NMPH NU3yYECHUH
Marepuasna, KOTOPbIi TpeOyeT MPOYHOr0 3aIIOMUHAHUSL.

IIpu »3TOM cnegyeT oTgaBaTh NPEANOYTEHHE 3aHUMATEILHOMY
MaTepuaiy, BbIpaXaroluleMy CyIECTBEHHbIE MOMEHTHI U3Y4aeMOro, a TaKkXKe
3aHUMATEJIBHBIM 3aJaHISIM MHOTOKPATHOTO MCTIONb30BaHus [ 1].

JUts KaXI0ro 3aHMMATeIbHOTO 3aJaHUs, KOTOPYIO HpEeAIIoNaraercs
WCIIONB30BaTh Ha YPOKE, YYHTENIb [OJDKEH BBUICHUTH: OyAeT JH OH
3aHMMATENbHBIM IS yJamuxcs MOaHHOro Kimacca? llpucyma nm oHa
CTPYKType ypoka? byner jiu ero npuMeHeHHe T0CTaTOYHO 3P PEKTUBHBIM?

Y4uuTemo HYXHO CTapaThCsl HE [OMYCKAaTh TaKWX OIIHOOK TIpH
NPUMEHEHUU 3aHMMATEIbHOCTH Ha ypOKaX, KaK OTBJICUEHHE OT TEMbI U
JUIAKTUYECKUX 3aflad  ypoKa, HEMOArOTOBIEHHOCTh 3aHMMATEIbHOIO
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3aJaHusl MPEAbLTYyIIMMH Y4eOHBIMU padOTaMu Ha ypoKaX, HEAOCTATOUHBII
yueT Bcex KaTteropuit yqammxcs u ap [2].

[Ipy npuMeHeHNH 3aHMMATENBHBIX 33/1a4 Ha YPOKE HYXKHO IOMHHUTD,
YTO OHM HE JOJDKHBI BBICTYNATh NPSAMBIM CTHMYJIOM NpPU H3yYEHUU
Marumaruke. MlHOrIa MMeeT CMBICI HCIOJIb30BaTh 3aHUMaTEIbHbIEC 33/1a4n
JUIL SMOLMOHAIBHOM pasrpy3Kd, HO HE CTOUT AaKIEHTHPOBATh HA 3TOM
BHUMAaHHE yYaIuXcs.

[IpenMytiecTBO MHOTHX 3aHUMATENBHBIX 3a/1a4 3aKII0YaeTCS B TOM,
YTO TPH UX PEIICHHH y YYAIIHXCA 3a4acTyl0 BO3HHUKAET HEOOXOIUMOCTh
MEHATHh XOJI MBICTM Ha OOpaTHBI. YMEHHE MEHSTh XOA MBICTH Ha
oOpaTHBII — BaKHEWIIee Kav4ecTBO yMa. 3aHUMATelbHBIC 3aTaHUS
MOMOTalT (PopMUPOBaTh T'MOKOCTH yMa, OCBOOOXKICHHE MBIILICHUAS OT
11a0I0HOB.

3aHMMaTesbHbIE 33a7a4d B HACTOSILEE BpeMsl SIBISIOTCS OJHHMHU W3
OCHOBHBIX CPEACTB (pOpMHUPOBaHHMS TIO3HABATEILHOTO HHTEPECA K MPEIMETY
U aKTUBHO NPUMEHSIOTCS YIUTEISIMHA Ha ypOKaxX MaTeMaTHKH.

Jlurepartypa
1. Kypant P., Po66unc I'., Uto Takoe mMaremaTnka? 4-e¢ W31., CTEp.
M.: MIIHMO, 2007. 568 c.
2. Xamamaiizep A.fl. Marematuku cmotpar B Oymymee //
Maremaruka B mkose 2011. Ne 2. C 78-80.
3. Lep6akoa IO.B. 3anumarenbHas MareMaTuka Ha YpOKax H
BHEKJIAaCCHBIX Meponpustusax. M. I'no6yc, 2010. 240 c.

Huxyauna A.H.
B® bawl'V r.bupck, Pb
bponnuxosa 3.11., k.neo.u., doyenm

antonin777222@mail.ru

TEXHOJIOI'UA YKPYIITHEHUA JTUJAKTUYECKHUX EJUHUAIY
IIPHU PEAJINZALIUHA ®I'OC OO

C 1 centsabpst 2011 roma B Hamel cTpaHe BBEIEHBI B paMKax
OcHOBHOTO ofOmero o6pasoBanusi Denepanbueie ['ocynapcTBeHHbIE
Oo6pazoBarenpupie Ctangaptel (OPI'OC). B cBs3u ¢ TakUMU U3MEHEHUSMHU
MPOUCXOMUT H3MCHEHHE K OpraHM3alud M TPOBEICHHS  ypPOKOB
Marematuku. B crangaprax [locraBnena neneBast OpHeHTALUS:

- JOCTHXXCHHUE LETOCTHOCTH 3HAaHUH, KaK INIaBHOE YCIOBUE PA3BUTHUS U
CaMOpa3BUTHUS HHTEIUIEKTA YJaIINuXCS;
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- co3aanue 0oJice COBEPIIICHHOW MOCIEOBATEIILHOCTH PA3JIClIOB U TEM
IIKOJIBHBIX TPEAMETOB, 00CCIIEYNBAIOIICE UX SAMHCTBO U IIEIOCTHOCTb.

B coBpeMEHHBIX YCIOBHSX YUUTENb 32 YPOK JODKEH HE MPOCTO JaTh
OrPOMHOC KOJIMYECTBO HOBOTO MaTepualia, HO W HAy4YuTh peOcHKa
MBICJIUTh, CAMOCTOSATEIFHO NTOOBIBATH MH(POPMAIIHIO, CMOTPETh HAa OOBEKT
WIA TIPOLECC C Pa3HBIX TOYEK 3peHHs. B Xome mpoBemeHUs ypoka B
3aBHCHMOCTH OT CHTYalll! HaJO MPHMEHATh pPa3IHIHbIE CPEACTBA, METOIBI,
nprembl. K TakuMm mpuémaM n3ydeHHs, MPermoIaBaHus, a TakKe YCBOCHHS
y49e0HOTO  MaTepuaja HAJAO0 OTHECTH TEXHOJOTHI0O  YKPYITHCHHS
TUIAKTUYCCKAX COUHHI, KOTOpyro paspaboran akamemuk PAO II. M.
OpnaueB. Pa3paboTaHHass WM TEXHOJIOTHS TIO3BOJICT Ka4eCTBEHHO
npeoOpa3oBaTh BCE JIEMEHTHI CHCTEMBI O0YUICHUS.

Texunonmoruss YJIE ocHoBaHa Ha mojadye ydeOHOro MaTepuaa
6JI0KaMHu, OJHOBPEMEHHOM H3yUYE€HUHM B3aUMOCBS3aHHBIX TeM, JEWCTBUH,
siBiieHnd. OJTHa U3 OCHOBHBIX 1IEJIeH TEXHOJOTUU — CO3JIJaHUE JICHCTBEHHBIX
U 3(PQPEKTUBHBIX YCIOBHU JUIS Pa3BUTHs MMO3HABATEIBHBIX CIIOCOOHOCTEH
JleTel, WX HHTeJNIeKTa M  TBOPYECKOTO  Hayaua, paclIupeHHe
MaTEeMaTHYECKOTO KPYyro3opa.

YKpynHeHHash JAHOAKTHYeCKas enuHWNa oO0NajaeT KadecTBaMHU
CHUCTEMHOCTH U IEIOCTHOCTH, YCTOMYMBOCTHIO K COXPAHCHHIO BO BPEMCHU
U OBICTpHIM TposiBicHHEeM B mamsatd. YJIE — 310 mokampHas cucrema
MOHSATHH, OOBEIMHEHHBIX HA OCHOBE MX CMBICTIOBBEIX JIOTHYIECKHX CBS3EH,
00pa3yIoIIKX [EJIOCTHO YCBAMBAEMYIO SAMHUILY HHPOPMAIIHH.

®dakTopoM, O00ECTIEYUBAIONINM BBICOKOE KadeCTBO YKPYITHEHHOTO
3HaHMs, MOXET BBICTYNHTh OOIIMH rpaduyeckuii obpa3, OOUIHOCTH
CHUMBOJIOB [UIss TPymmbl (OpMyJ, HajJuuyue OJHUX M TEX K€ CJOB MU
CJIOBOCOUYETAaHHMI B CPAaBHUBAEMBIX BBICKAa3bIBAHUSX, B LIEMHU JOKA3aTEIbCTB
U T.IL

YKpynHEeHHOE BBEJCHHE HOBBIX 3HAHUH MMO3BOJISIET:

- IPUMEHSTH 0000IIeHUE B TEKYIeH yueOHOH paboTe Ha ypoKe;

- YCTaHABJIMBAThH OOJIBIIE JIOTHUECKUX CBSI3CH B MaTepHUalle;

- BBIJICJATH TJIABHOE M CYIIECTBEHHOE B OOJBINION JJ03€ MaTepHaa;

- IOHUMATh 3HaYCHUE MaTepraia B oomeit cucteme 3YH;

- BBISIBJIATH OOJIBIIIE MEKIIPEAMETHBIX CBS3CH;

- OoJtee IMOITMOHAIILHO TOIaTh MaTepHa,

- czienathb Oonee 3 PEeKTUBHBIM 3aKpeTUieHue MaTepHaIa.

O6uiHocTh TexHOJoruu YJIE U CHCTeMHO-IeATeIbHOCTHOTO MOAX0/a
JaCT XOPOIHMK pe3yiabTaT B OOYyYEHHH CaMOCTOSTENBHOW, TBOPYECKU
MBICIISIIICH JINYHOCTH.

Texuonorust Y/IE naer BO3MOXKHOCTh YUHUTEIO [10-HOBOMY B3TJISIHYTh
Ha Tmporecc OOy4YCHHs, CIIOCOOCTBYET IIOBBINICHHIO KavyecTBA 3HAHUM,
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ONaroTBOPHO ~ BIMSIET ~ Ha  pa3sBUTHE  TBOPYECKOW  JIMYHOCTH,
CaMOCTOSATEJIBHOCTH Y UHUIUATHUBBI I€TeH.

[TpakTka paboThl yyuTeneil MaTeMaTUKU NPHUBOIUT K BBIBOLY, YTO
unest texnosornn YJIE asddexruBra n B ycnoBusix peanmsannu GI'OC.
Teopetnueckue ocHOBHI Y/IE yX0oA4T KOpPHAMH B AUJAKTUKY U 0a3UPYIOTCS
Ha COMNOCTaBJICHHH, CPAaBHEHUH, NPOTHBONOCTABICHUU SIBICHHUH, (DaKTOB,
OCHOBaHa Ha Ioja4e Y4eOHOTO Marepmaia OJOKaMH, OZHOBPEMEHHOM
M3Y4YEHHH B3aUMOCBS3aHHBIX TE€M, AEMCTBUM, SIBJICHUI.
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CO3JAHME ITPNJIIOKEHUSA «TETPUC» HA SA3BIKE
MNMPOTPAMMMUPOBAHUSA PASCALABC.NET C
HCITOJb30BAHUEM TEKCTOBOM I'PA®UKHA

Terpuc — xommbloTepHass Wrpa, BblmylieHHas 6 uroHs 1984 rona
MepPBOHAYAIILHO n300peTéHHas u paspaboraHHas COBETCKUM
nporpamMmmuctoM AmnekceeM IlaxkutHoBeIM. Mrpa mpencraBisier co0oit
TOJIOBOJIOMKY, ITOCTPOEHHYIO Ha HCIOJIb30BAHUM T'€OMETPUYECKUX (QUTyp
«reTpaMuHO». [lepBriii TeTpuc ObUT HaMMCaH Ha S3bIKE TPOTPAMMUPOBAHUS
Pascal. B pabore [1] wmccnemoBatenu TPHIIM K BBIBOAY, 9TO «TeTpHCH»
YBEIMYUBAET MO3TOBYIO aKTHBHOCTD.

IIpu HanucaHuu TIPUJIOKEHUS «Terpucy» Ha SI3BIKE
nporpammupoBanus PascalABC.NET Obuin ucrons3oBansl Moayad: CRT,
KOTOPBIH TO3BOJISIET HCIIOIB30BATh MPOLEAYPHl M QYHKIHUH Ui PabOTHI C
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okHOM KoHcosu [2], Timers u TetriS — HanmucaHHBIA MOJYJNb, B KOTOPOM
MMEIOTCS IepeMEHHBIE, MPOLEeYPhl U QyHKINH 1S TporpaMMbl « TeTpucy.
Ilocne 3amycka NPUIOXKEHHS IEMOHCTPUPYETCSI MHCTPYKIMS IO
ynpasienuto. [Ipu Haxkatnm knaBumm «Enter) mosiBisieTcss UrpoBoe mose
16 Ha 17 cMMBOJIOB, U CIycKaeTcs (Urypa IpecTaBisiomas KBajapar 3 Ha
3 cumBoia. Bpamenne QUTypsl OCYIIECTBISETCS IO YacOBOM CTpeiKe
OTHOCHUTENBHO €€ LeHTpa. TakKe BO3MOXKHO JOOABUTH HOBBIC (DUTIYPHI HIIH
M3MCHHTH CYLIECTBYIOLINE 3arpy)kaeMble n3 TeKCTOBOro (aitma Figures.txt.
B pesynaprare mnomyumnace nporpamma «Terpuc», rae B3aMeH
MPUBBIYHON rpa(bm( HCIOJIb3YIOTCS cUMBOUIBI (Puc 1).

]
SRR

Puc. 1 Pe3ynbraT BBIIOIHEHUS nporpaMmsl «TeTpuc»

Jlureparypa
1. Haier R.J., Karama S., Leyba L., Jung R.E. MRI assessment of
cortical thickness and functional activity changes in adolescent girls
following three months of practice on a visual-spatial task // BMC Research
Notes. 2009. 2:174.
2. Bonkosa T.U. IlporpammupoBanue B cpere Pascal ABC. Bupck.
2013. ¢ 142.
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KJIACCU®UKAILIAS TPUTOHOMETPUYECKNUX YPABHEHUM
N HEPABEHCTB C TAPAMETPAMHM

AnHoTanusi. B nanHOW paboTe mOKa3aHO, YTO OOIIHE METOMIBI
peLIeHUs] TPUTOHOMETPUUECKUX YPaBHEHUM U HEPABEHCTB MPUMEHUMBI IS
pElIeHUs TPUTOHOMETPHUECKUX YPAaBHEHHI U HEPABEHCTB C MapamMeTpamu,
a TaKKe IMOoJ0OpaHbl MPUMEPH! PEIICHUS TPUTOHOMETPHYECKIX ypPaBHEHUH
U HEPaBEHCTB [UIsl JEMOHCTPALIMM  M3J1araéMoro TEOPETHYECKOIo
Marepuana.
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l. HpenBapnTeanmﬁ AHAJIN3 TPUTOHOMETPUIECCKUX ypaBHeHHﬁ.
HpOCTeﬁHIHe TPUTOHOMETPUYECCKHEC YPABHCHUS.
V10 -1
"
2

Bamaya 1, 2. Pemmurs ypaBHeHus 1) sinXx = 2)

cosx:l—\/g.

Il.  YpaBHeHusi, npuBoAsiIHecs K aJIre0panvyecKuM.

.2 .
3amaua 3. Pewuts ypaBuenue SIN X+ 3sinx+5=0.
I11. 1. Ongnopoanbie ypaBHeHUsI.
3anaua 4.Pemuts ypasnenue SiN X + COSX =0,

. 2 .
3amaua 5.Pemuts ypasaenue SiN- X —5Sin Xcosx =0,
2. YpaBHeHusl, IPUBOASILIMECH K OJHOPOAHBIM.

2 .2 .
3amaya 6. Pemuth ypaBHeHure COS 2X + 7SiN 2X = 4sin4x.

.4 4. 1 .o
3amada 7. Pemuth ypaBHeHHe SiN X + COS X = —Sin~ 2X.

2
IV. Meroa BBeieHHsI JOMOJHUTEIbHOIO YIJa.
3anaua 8. Pemuth ypaBHenune 3COSX + 2SiNX =4,

V. YHuBepcajbHas MOACTAHOBKA.
X

Bamgaua 9. Peumts ypaBrenne SIN X + Ctg — = 2,
2

VI. Meroa npeoOpa3oBanus cyMMbl (Pa3HOCTH) B NPOU3BEAEHUE.
MeTtona pa3/io:keHUsI HA MHOKUTEJH.
3amaua 10. Pemuts ypasaenue COS5X + cos3X =0.
VIl. Meton npeodpa3oBaHus MPOU3BeIeHHS B CYMMY.
3amaua 11. Pemnts ypaBHerue COS4X - C0S8X — c0S5X - c0s9X =0.
VIIl.  ¥YpaBHeHnmus, peliaemsbie ¢ MOMONIBIO OLICHOK
dyHKumii Y = Sin X1y =COS X .
3amaua 12. Pemnth ypaBHeHHE Sin2X - Sin6Xx =1.
3agaya 13. Pemnts ypaBHeHue 2Sin X 4+ 3sin5x =5.
IX. Pazamunbie HCKYCCTBEHHbIE MeTOABI pelenns
TPUTOHOMETPHYECKHX YPaBHEHHIA.
3amaua 14. Pemmth ypaBHeHHe Sin X + COS X + Sin X - cosX =1.

X.  YpaBHeHus, Ha NnpUMeHeHue hopmyaanl

2
1J_rsin2x=(sinxicosx) .

100



2
3amauva 15. Pemnth ypaBHeHue Sin2X +1 = (COS 3x +sin SX) .

XIl.  HecraHgapTHbIe TPHTOHOMETPUYECKHE YPABHEHUSI.
3amava 16. Petuuts ypaBHenue Sin5X — 2c0s2x = 3.
XIl.  CucreMbl TPUTOHOMETPHYECKHX YPaBHEHMIA.

sinx +cosy =0,

3apada 17. Pemmts cuctemy ypaBHeHHi < 2 1
sin“ x+cos” y =—.
2
XIl.  YpaBHeHusi, coaep:kamue oOpaTHbIe TPUIOHOMETPUYECKUE
bynkuuu.
3anaua 18. Haiitu CyMMy KOpHel YpaBHEHHUS

arctg X + arctg g arctg x .
2 3
XIV. TpuronomerpuiecKkue ypaBHeHHs ¢ TapaMeTpaMu.
3amaya 19. Haiitu Bce 3HaueHuss mnapamerpa &, IpU KOTOPBIX

2 . 2
ypaBHEHHE X — 2asin (cos x) +a =0 umeeT eIMHCTBEHHOE PEIICHHUE.
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PA3PABOTKA NPUJIOXKEHUA JJISA OBYUEHUA
MMPOI'PAMMUPOBAHUNIO B CPEJE PABPABOTKH DELPHI

OO0yyaromue mporpamMMbl — IPOTpaMMHOE 00ecTIedeHIe, OTHOCSIIIEECS

K o0O0pa3oBaHMIO, TIpeIHA3HAUYEHHOE [UIA pEIICHUS  OIpPEeAEICHHBIX
nenarorndeckux 3aaad. CymecTByeT MHOXKECTBO MPOTPaMM, OOYJaroIIHX
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pa3nuyHbBIM OoTpacisM. PaspabarbiBacMasi mporpamMma ObUia 3agyMaHa IJis
aBTOMATH3alMK IIpoliecca OOydYeHHs MporpaMMmupoBanuio. OCHOBHBIE
(GYHKIMY IIPUITOKEHUSI — 3TO CO3/IaHKEe COOCTBEHHBIX TECTOB. J[yisi co3ianust
npuiiokeHus  Obula  BbIOpaHa cpema paspaborku  Delphi.  Cpena
npeHa3sHayeHa s ObICTpOd pa3paboOTKH MPUKIAIHOTO MPOrPAMMHOIO
obecrieuenust s onepannonasix cucteM Windows, Mac OS X, a taxke
iOS u Android. Bepcust Delphi 7 6vita BeiOpana n3-3a CTaGHIBHOCTH,
CKOPOCTHU ¥ HU3KHUX TPeOOBaHUH K alMapaTHOMY O0OECIICICHHIO.

IlepBrrit 3Tanm B pazpaboTke MPUIIOKEHUS — 3TO cOOp HEOOXOTUMOM
UHGOPMAINK: H3YYCHHE BO3MOXKHOCTEH cpemsl paspaboTKH, aHAIH3
CXOXKHX PHJIOKEHHUH, pa3paboTaHHBIX paHee APYyruMH crenuamcramMy. Ha
raBHOM (popMe TIPHIIOKCHHUSI CO3[AaeTCs PENAKTOpP TECTOB C ITOMOIIBIO
CTaHmapTHBIX KommoHeHToB (Button, Edit, Memo u t.n.) [1;81]. Hus
COXpaHCHHUA CO3JaHHBIX TECTOB HCIOJIB3YIOTCA KOMIIOHCHTHI C IMaJIUTPhI
Dialogs mns pa6otsl ¢ txt daiimamu: SaveDialog — mo3BonseT coXpaHATh
¢aiiner . OpenDialog ¢ mOMOIIBID KOTOPOTO MPHUIOKEHHE CMOMKET
OTKpBIBATh CO3MaHHbIe (hailnsl [2;94].

Braromapst BozmoxkHocTsiM  Delphi  ucnone3ys  BeimeymoMsiHyTBIE
KOMIIOHEHTBI, HaM yIaloCh CO34aTh MPWIOKEHHE, II03BOJIIONICE
[peroaBaTesieM KOMIIOHOBATh TEOPETHUCCKHUI MaTepHua c
OPWIOKEHHBIMU TIPEMEPAMH IIPOTPaMM 110 HM3y4aeMOil TeMe, a TaKKe
co3zaBaTh cobcTBeHHbIe TeCThl. CO3aHHOE [IPHIOKEHHE MOYKET OOJIETYUTh
mporecc 00ydIeHHUS.

Jluteparypa
1. Bonkosa T.H. IIporpammuposanue B cpene Delphi, 2014. — 96 c.
2. Kopenckas U.H., JIymunxkas 1. B. OcHOBBI porpaMMUpOBaHS B
Delphi 7, 2013. — 130 c.
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METO/bI PEHIEHUA TEOMETPUYECKHUX 3AJTIAY HA
JAOKA3ATEJIBCTBO

AHHOTauMsA. B 1aHHON cTaThe paccMAaTpUBAIOTCS OCHOBHBIE METOMBI
pelIeHus 3a/1a4 Ha J0Ka3aTeNIbCTBO B IIKOJIBHOM Kypce IUIaHUMETPUH.

Jnst  nokazarenbcTBa TEOMETPUUYECKHX 3ajady CYIIECTBYET JBa
OCHOBHBIX CIIOCO0a: cunmemuyeckuil i aHaiumu4eckull.

OTH METOJIbl HAa3bIBAIOT MHOTJA COKPAILIEHHO CUHME30M U AHATUZOM.

Pemas 3amady cuHTeTHUECKH, OEPYT TaKylO APYTYIO 33734y, KOTOPYIO
YMEIOT PEeIuTh, MOTOM M3 €€ PEUICHHUS BBIBOAAT PEIICHHUE CIEIYIOIIeH
3a/aud, Kak e¢ HeoOXOAMMOE CJICJACTBHE, M MOCTYIAIOT TakK A0 TeX Iop,
MOKa He JJOXOMAT JI0 PElIeHUs JaHHOH 3a/1a4u.

Yarne u ycniemnee AJs pemeHus 3ajad IpUMEHSIOT aHaJIu3.

[Tpu pemennn 3ajauu aHAIM30M 3aMEHSIOT JAHHYIO 3a/laqyy HOBOM.
OTy HOBYIO 3a/1a4y Oy/IeM Ha3bIBATh 3AMEeHAIOUel.

[Ipu aHamm3e CymecTBYIOT ABa croco0a.

[epBrlit crmoco6. 3aMEHSIOMIYIO 3aJady BBHIOMPAIOT TakK, YTOOBI
YCIIOBHS TAHHOM 3a/la4d BHITEKAJM KaK HEOOXOAWMOE CIIEJCTBHE yCIIOBHU
HOBOW 3aMeHswoIled 3agaun. Eciu pemieHue 3ToM 3ajayd M3BECTHO, TO
pelieHre JaHHOW SBISIeTCS Kak HeoOXOAMMOE CIIEJCTBHE pEHICHUS
HavYalbHOM 3a1a4uu. Eciu ke ee pelnieHne HeM3BeCTHO, TO OT HEe MePEXOIST
KO BTOPOH, TpPEThel HayaJbHOM 3a/ade U MPOJOJDKAIOT TaK IOCTYNATh 1O
TeX MO, MOKa He MOJIydar 3ajavy, pelieHne KOTOPOi U3BECTHO.

PemB 3Ty mocieqHIOw 3aaady, BMECTE€ C OTHM IOCIEIOBATEIILHO
JIOXOJIAT U JIO peUIeHMsI TAHHOW 3a/1auH.

Bropo#i _crnoco6. MoKHO mepexoauTb OT AaHHOM 3aJauu K TaKoH
JpYTOM, yCIOBUSI KOTOPOU SIBJISIFOTCS CJIEACTBUEM YCIOBHM JaHHOM.

3amMeHsis, TakKUM 00pa3oM, IMOCIICAOBATEIFHO OJHY 33a1ady IPYroil ee
MPOU3BOJHOM, MBI MOXXEM JOWTH OO 3aJayd, pElIeHHEe KOTOpOil yxke
u3BecTHO. PelieHue 5Toil 3ajayu J1aeT MHOIAA BO3MOXKHOCTh PELIMTH U
JlaHHY10 3ajauy. Takoil mepexon oT JaHHOM 3aJjaud K €€ MPOU3BOJIHOM
NPUMEHSIOT Yallle, 0O MEPEXOIUTh K caeACcTBuIO Jerye [1].

Ecmm 3amensromas 3amavya OyaeT MPOM3BOMHOMN ISl TAHHOM, TO MBI
MOXEeM HaWTH HEKOTOphbIE JHINHWE pEIIEeHUs; eClIM K& OHa Oynmer
HayaJlbHOW [JIi JAHHOM, TO MBI MOXEM HAWUTH HEKOTOphIE pEeUICHUs
MOTEPSIHHBIMHU.
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Tak Kak 4aiie oT JaHHOW 3a/a4M MEePEeXOAT K 3a/aue MPOM3BOIAHOM,
TO dYalle NPUXOJUTCS MNONydYaTh peIleHUs JHIIHWE. YTOOBI OTHENUTH
JIMIIHHAE PEUICHUS] W OTHICKAaTh IIOTEPSHHBIC, IOBEPSIOT BCE HAaliJlCHHBbIE
peleHus.

IMoBepka ecmb cnocob omoenenus NOCMOPOHHUX (TUWHUX) peuleHUl.
OHa OTONTHACT aHAIH3.

AHaAIUTAYECKOE peIIeHNe 3aJadd yKa3blBaeT Ha TO IOCTPOCHHE,
KOTOpOe HYXXKHO CHeNaTh Ui pemenns 3agadn. CoBepiast 3To MOCTPOCHHE,
pUOETaloT K CHHTETHIECKOMY crioco0y [2].

PaccmoTpuM mpuMeHeHre JaHHBIX METOJIOB Ha TPAKTHKE.

3anaua. B tpeyronsaukax ABC u A1B1Cy yraet A u Aj - npsimeie, BD
u B1D; - 6uccexTpuchl. Jlokaxkure, 4TO TPEYroJLHUKU PaBHBI, €CJIH yroi B
pasen yriay B, u BD=B1D; [3].

IMouck mnyreit pemeHus (aHanM3) W COCTAaBICHUE IUIaHA YHOOHO
COMPOBOXKIATh CXEMOM, 3aMeHss CTOSINME 3HAaKW BOMpOCAa Ha 3HAKU
paBeHCTBa IpU CUHTE3E (CM. Jlajiee CXEMY).

Jloka3zaTenbcTBo:

1. Paccmotpum ABD 1 A1B1D;. OHE mpsimoyronsHbIE, T.K.:

BD=B1D; (mo ycnosuro), ABD=A1B1D; (kax moinoBUHBI paBHBIX
yri0B), Tak kak B=B; (110 ycrnosuro) u SB=SB;. CrniemoBatensHo, ABD=
A1B1D;.

2. Paccmotpum ABC u A1B1Ci. OHM Takke NpsSIMOYTOJIbHBIE, T.K.:

AB=A1B: (1o noxazannomy), B=B1 (1o ycnoswuto).

CrnenosarensHo, ABC=A1B:C; (110 KaTeTy U OCTpOMY YTIIIy), YTO H
TpeboBaIoCh J0Ka3aTh.

CoBMecTHOE MpPUMEHEHHME CHHTE€3a M aHajiu3a JaeT CpeACTBO
M30€rHyTh TE€X OIHMOOK, KOTOPbIE MOTYT MOJYYUTHCS NPH NPUMEHEHUH
TOJIBKO OJHOTO M3 ATHX METOJI0B PEIICHHUS.
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KOOPJIMHATHO-IAPAMETPUYECKHUIA METO/I PEIIEHUSI
MOKA3ATEJIbHBIX YPABHEHUI C TIAPAMETPOM

Annorauusa. KoopauHaTHO-mapaMeTpUYeCKUl METOJ  peIIeHUs
CBOIUTCA K HAXOXKICHHIO MHOXKECTBA BCEX TOUYEK KOOPIMHATHO-
MapaMeTPUUECKON TIOCKOCTH, KaXKI0H U3 KOTOPHIX 3HAYCHUS KOOPIUHAT X
W TapaMeTpa a4 YIOBICTBOPSIOT 3aJaHHOMY B YCJIOBHSAX 3adadd
COOTHOIIEHNI0. Ecny yka3aHHOE MHOXECTBO TOYEK HAWIIEHO, TO MOXKHO
KOKIOMY JOMYCTUMOMY 3HAYEHHIO TapaMerpa a = const MOCTaBUTH B
COOTBETCTBUE KOOPJIWHATHBIX TOUEK ATOTO0 MHOXKECTBA, JAIOIINE HCKOMOE
3Ha4YEeHHE 3a/1a4H.

3agaua 1 Tlpy  Kakux  3HAYEHHAX b ypaBHEHHE
x—1 2
25% —(2b+5)-5" * +10b-5° =0 mmeeT poBHO /Ba peleHus?
Pewenue. 3aMeHNM ypaBHEHHE €My PABHOCHIIBHBIMU
1
of xao x+1 X+—
X M 5 X=5 1
5 —(2b+5)-5 +10b=0< < x+==log 2b=a.
1 X 5
X+
5 X=2b
[puMeHssE KOOpIMHATHO-TIApAMETPHYECKYIO Twiockocth X0a (puc. 1),
MOJTydaeM, YTO IOCIEIHEE ypaBHEHHE HMEET POBHO JIBA PEIICHUS TMPH
a<—2 u a>2. CnenoBareilbHO, HCKOMBIE 3HAYEHHMS HAXOIUM H3
Iog5 2b<-2,

COBOKYITHOCTEH HEPABEHCTB
Y P log, 2b>2.

—— X
a=x+y

Puc. 1
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1 25
Oteer. O<b<—, bh>"—"".
50 2
Bagaua 2. Jlng KaxJOro 3HAYEHHWs TapameTpa c  peluTh
HEPaBEHCTBO a®-9.3*_ga-3* > 0.
Pewenue. MeTo1oM IIOICTAHOBKY CBEJIEM 3a/1auy K PaBHOCHIIBHOM:

X
3X:t>0, 3 :t>0,

< a
o sgat-a?<0  |9(t+a)t-3 o

Ha xoopauHaTHO-mapamerpuueckod miockoctn tOa  (puc. 2)
HEPaBEHCTBO t>0 3agal0T  BEpXHIOK  MONYIUIOCKOCTh  (6e3
napamerpuueckoit ocu t =0).

Ilpamble nuHMH t=-a wu t= pazOuBalOT KOOPIAMHATHO-

| o

IapaMeTpUYECKyIo TUIOCKOCTh Ha YeThIpe yacTHuHble obmactu I-1V. Bpomns
9THX JIMHHH JIeBask 4acTh HEPaBEHCTBA 00paImaeTcsi B HyJb, & MEeXIYy HUMHU
COXpaHsieT 3HaK: nojoxutenbHbld B | u |1l obnactsax, oTpunarenbHblii —
Bo Il u IV obmactsax (3agaromux Ha KOOPIMHATHO-TIAPAMETPHUCCKON
IJIOCKOCTH pellieHne HepaBeHCTBa (2)).

Pemenne cuctembr HepaBeHCTB (1), (2) Ha KOOpAMHATHO-
napaMeTpUYeckol TUIOCKOCTH €CTh TepecedeHne moiymiockoctn t>0 ¢
obmactsmu Il mw IV (Ha pHCyHKe 03TO TIepecedeHHE MHOXKECTB
3aIITPUXOBAHO).

Puc. 2
3amuchiBass IS K@KAOTO 3HAYEHHWS [apamerpa &  pelieHue
paccMaTpuBaEMOW  CHUCTEMBI W BOCIOJIB30BABINMCH  IPHUMEHIEMOM
[IOJICTAHOBKOM, [TOJIyYNM OTBET Ha MTOCTABJIEHHYIO 3a/1a4y:
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a<0:0<t<-a 0<3 <-a x< log,(-a),
a=0: ted, xed, xed,

a>00<t<2 0<3<? x < log (aj
9 9 309

Ortser. Ecin a<0, 10 X< IogB(—a); ecmu a=0, 10 X €,

a
ec a>0, o X <log (j
319

JIureparypa

1. Anekcanapos H.J[., CamconoB H. B. O meroae ucmosb3oBaHus
KBaJIpaTHOTO TpEX4iIeHa TIpU pEIICHWH I[O0Ka3aTeJIbHBIX YypaBHEHUH C
napameTpom// Marepwuamns MEKpPETHOHAIBHOU KoH(epeHInH
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2. Amenskud B.B., Paduesuu B.JI. 3amaun ¢ mapamerpamu: Crpas.
nmocoOue 1mo MaremMaruke. — 3-¢ u3a. 1opadot. — MH.: OO0 «Acapy, 2004. —
—464c.
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b® baml'V, r. bupck, Pb

Anexcanopos H [, k.¢h.-m.n., doyenm, un.-kopp. MAHIIO
n3ksi@mail.ru

PA3JIMYHBIE CITIOCOBbBI PEINEHUA UPPAIIUOHAJIBHBIX
YPABHEHUI C TAPAMETPAMHU

3amaya. B 3aBHCHMMOCTH OT 3HAu€HHMH IapameTpa a pelIuTh

ypasuenne V4X +a =2x —1. (1)

Pemenue. [lanHoe ypaBHenue (1) MOXHO pEIIUTh HE MEHEE, 4eM
OAThIO _crocobamu. Hapsimy ¢ Apyrumu mMoaxogaMd OHH MOTYT OBITh
WCIIOJIB30BaHbl M NIPU PEIICHUM WHBIX THIIOB YpaBHCHHWU. B maHHOI cTatbe
npuBeJéM JBa CIOCO0a pEIICHHs, a OCTAllbHBIC W3JI0XKHM B paboTe
UTOTOBOW KOH(EPCHIINH.

Cnioco6 1. Ypasaenne Buja (1) paBHOCHILHO CHCTEME
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2
4x+a:(2x—1)2, 4x" —-8x+1-a=0,

1 WU CUCTEME 1 )
X>—, X=—.
2 2
Pemmras ypaBHEHHE u3 CHCTEMBI 2), HAXOJUM
2-+a+3 2++ya+3
X, = ) Xy = f (3) orkyma cmenmyer, uro mpu a = -3

ypasuenue (1) mmeer onno pemenne X =1.Ecim a > -3, 10 X <X,, H

Torna ypaBHeHue (1) OynmeT uMeTh ABa pEIICHUS MPH TeX 3HAUYCHUSIX

2—-+a+3 1
napameTpa d, Ipu KOTOPBIX COBMECTHA CUCTEMA ) z E T.€. IpA
a> -3,

3<a<-2

Ypasuenne (1) OymeT MMETh TONBKO OIMH KOPEHb X,, €CIH

27\/a+3

1

1 1 — <7,

X < —,a X, = —. BaToM ciyudae, pemas cHcTeMy 2 2
2 2 2+ya+3 1
727’

2 2

OpUXOJMM K BBIBOAY, YTO @ > —2. 3ameuas Temepb, 4To mpHa < —3
JMCKPUMHUHAHT YPABHEHUSI CUCTEMBI (2)
OtBeT: ecnmm a < -3, TO peuwleHMd HeT; ecima =-3, To X =1;ecnu

2++va+3 2+\/a+3

-3<a<-2, o X| g = —————,¢eci a>-2, o X =
’ 2

Cmnoco6 2. Bossens o6e yactu ypaBHeHus (1) B KBajapaT, MOIyIUM
ypaBHEHHE M3 CHCTEMBI (2), KOPHH KOTOpPOro 3ajarTcs (opmynamu (3).
[Tpn manHOM criocobe penieHnsT HEOOXOIMMO IPOM3BECTH NPOBEpKy. Tak,

TIOJACTAaBJIASL KOPCHDb Xl B HCXOIHOEC ypaBHCHHUC, HpI/I}IéM K COOTHOIICHUIO

1—\/a+3|:1—\/a+3, otkyna —3<a< -2
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Ecim ke mocTaBuTh KOPeHb X, B ypasHeHue (1), To mpuaém yxe k

Va+3+1=va+3+1, u takum obpaszom, a > —3.

VYuureBass Temepb, 4YTO NpU a<-3 KOpHEHl Her, a Ipu
a < —3uMeeM X =1, moyrydaeM TOT K€ OTBET, YTO U IPH IIEPBOM criocobe
peIICHHS.

COOTHOIICHHUIO

Jlutepartypa

1. AnexcangpoB H.JI., Tumupranues 111.M. KonTponbHbie 3HaueHus B
UpPAIlOHATBbHBIX ~ ypaBHEHHMSAX C  mapaMmerpoM. //  Marepuaisl
MEKPETHOHAIBHOM  KoH(pepeHmun  «MeTogomoruss W METOJAMKA
NpEerno/iaBaHusl E€CTECTBEHHO HAYYHBIX JUCIMIUIMH B  COBPEMEHHBIX
yenoBusix». Ilox obmeit penaknueit A.®. [lonomapesa, B.B. UyauHosa,
H.JI. Anexcannposa.

2. Amenpkun B.B., Paduesuu B.JI. 3amaun ¢ mapamerpamu: Crpas.
moco0ue mo MareMaruke. — 3-¢ u3a. A0padbot. — MH.: OO0 «Acap», 2004. —
—464c.
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gulzina.khammatova@yandex.ru

MOJIE3HOE O B3AUMOCBSI3U MOHATUMN
«IBUKEHHUE» U «B3AUMO/IEMCTBUE»

BzanMmonelicTBue w JABW)KEHHE TIPEACTABISIET COOOW BakKHEUITHE
aTpuOyTHl MaTepHH, 0e3 KOTOPBIX HEBO3MOXHO €€ CymiecTBoBaHue. Jonroe
BpeMsl B HAyYHOW KapTHHE MHpa Beaylash POjib OTBOAWUIIACH JBIKEHHIO.
OHO cumTaNoch BakKHeWIIeH XxapakTepucTHKoH Marepuu. Ho B ¢usuke
JIBIKEHHE TMOHUMAJIOCh KaK MEXaHWYEeCKOe IepeMelleHue, H3MEHEHHe
TMOJIO’KEHUS TeJla B IPOCTPAHCTBE.

ITouemy mnepBoe 3HAKOMCTBO YYEHHKOB C OJTHUMH MOHSITHSIMHU
HauYMHAeTcsd B 7 KJIacCe B TeMe IOJ Ha3BaHMeM «B3auMoaelcTBHE» WU
«/IBmwxxenue u B3aumojeiicTBue»? UTO MOJIE3HO 3HATH HAYWHAIOLIEMY
YUHTEIIO TIPO B3aUMOCBSI3b dTUX MOHATHH ¢ TOUYKH 3pEHUS HAYKH?

Bszaumooeticmeue TipencTaBisieT CcoOOW  pa3BEepPTHIBAIOIIUNCSA BO
BpEMEHH W TPOCTPAHCTBE TIPOIECC BO3NCHCTBUS OIHMX OOBEKTOB Ha
Ipyrue myTeM oOMeHa MaTepHued W NBIKEHHEeM. B3aummojeicTBue Bcerma
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BBICTYIIA€T KaK JBIXKCHUE MATEPUH, a J11000e O8udiceHue eKaoaem 8 ceos
pasznuynvle 8uobl 83aumoodeticmeus. Korna Mbl TOBOPUM O JIBIDKEHHH, TO
UMeeM B BUIY HE CTOJIbKO BHYTPEHHHE W3MEHEHUs, OCHOBaHHBIE Ha
CTPYKTYPHBIX B3aUMOAEHUCTBHUSIX 3JIEMEHTOB CHCTEMBI, CKOJIbKO BHEIIHEe
MIPOCTPAaHCTBEHHOE IIEPEMEILCHNE Tell, TAe B3aUMOACHCTBUS Kak OyITo He
BugHO. Ho ecmu B3MIHYTH TIyOke, TO W TPH HPOCTPAHCTBEHHOM
TIEpEeMEIICHIH TeJl 00s3aTeNbHO €CTh MX B3aHMOJCHCTBHE C OKpY’Karomein
cpenol, B pe3yabTaTe 4ero M3MEHSIOTCS cBoicTBa Ten. He cymecTtByer
TaKOTO IBI)KCHUS, B CONIEPKAHUU KOTOPOTO HE OBUIO OBI B3aMMOJIEHCTBHUS
2JIEMEHTOB MaTepuu. [IBikeHne — (hopMa CyIeCTBOBAHHS MATCPHUH.

Kaxum xe moxer nuxeHuss? CBs3aHO JIM 3TO C B3aUMOJEHCTBUEM?
OHo mojapaszzmenseTcss Ha MPAMOJIUHEHHOE JBUXKEHHE, KPHUBOJUHEHHOE
nwxkenue. [lpy  3ToM OHO MOXeT ObITH pPaBHOMEPHBIM  WIIU
pPaBHOYCKOpEHHBIM. [IpocThle HaOMIONEHHS U OMNBITHI, HAIpUMeEp, C
TeNeXKaMH, NPHUBOJAT K CIEAYIOUIMM KaueCTBEHHBIM 3aKIIOUCHHIM: a)
TeJo, Ha KOTOPOE Opyeue meaa He 0elcmayiom, COXpaHsIeT CBOI0 CKOPOCTh
HEU3MCHHOI;, 0) YCKOpPCHHE Tella BO3HUKACT 100 Oelicmeuem Opyeux mel,
HO 3aBHCHT M OT CaMOTO Tela; B) Oelicmeus men Opye Ha Opyea 8ce20d
HOcAm  Xapakmep  83aumooeicmeus. ITU BBIBOABI TTOATBEPKAAIOTCS
B3aHMOCBSI3b 83AUMOOCUCMBUSL U OBUNCEHUSL.

B3anMopeiicTBuA OTIMYAOTCS APYr OT ApPyra W KOIUYECTBEHHO, U
Ka4ecTBEHHO. B mpocTelmux ciydasx B3auMOIEHCTBHS KOJIHYCCTBEHHOMN
XapaKTEPUCTUKOU sBJsieTCs cwila. PaBHOJEHCTBYIOLIEH HECKOIBKUX CHII
Ha3bIBAIOT CUJIy, JIEHCTBUE KOTOPOH 3KBUBAJICHTHO JEHCTBUIO TEX CUII,
KOTOPBIE OHA 3aMEHSET.

KauecTBeHHO 1O CBOMM CBOMCTBAM  B3aUMOJICHCTBUSI  TaKkKe
pa3zimuuHbl. Hampumep, 3JeKTpHYecKOoe M MarHWTHOE B3aMMOJIEHCTBUSA
CBS3aHBI C HATMYUEM 3apsAA0B (CIIOCOOHOCTH B3aMMOAECHCTBOBATH) Y YaCTHIL
00 ¢ 0gudiceHuem 3apSHKCHHBIX YaCTHII.

Ha ocHoBaHmM 0000IIEHUsI OrPOMHOIO 4YHWCIA ONBITHBIX (DaKTOB U
HaOmoeHnit ObUIM  COPMYNHPOBAHBI 3aKOHBI JIWHAMUKH. Takoe
0000menne Obuto BhIMOIHEHO Mcaakom HproronoM. IlepBblii 3akoH
HproToHa moCTynMpyeT CyniecTBOBAaHME HHEPIMOHHBIX CHCTEM OTcYeTa:
CYLIIECTBYIOT TaKHE€ CHCTEMBl OTCUETa, OTHOCHTENBHO  KOTOPBIX
MOCTYTIATENIFHO JIBIKYIIEECS TEJI0 COXPAHAET CBOIO CKOPOCTh MOCTOSIHHOM,
€CJIM Ha HETO He Oellcmeyiom opyzue mena (uau Oelicmeus Opyeux mei
KOMREHCUPYIOmcs).

Btopoii 3akoH HpioToHa oTpakaeT (¢GyHIaMEHTAJIbHOE CBOWCTBO
MaTepHaFHOTO MHpa, B COOTBETCTBUHM C KOTOPBIM OTHOCHUTEIHHO
MHEPIUATBHBIX CHCTEM OTCYEeTa YCKOPEHHE TeNl BO3HHKAET TOJBKO 7100
Oeticmeuem cui: YCKOPEHHWE, C KOTOPBIM JIBIDKETCS TeJo, NpsIMO
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MPONOPLUOHATIBHO PAaBHOJAECHCTBYIONIEH BceX ChIl, JEHCTBYIOLUX Ha Telo,
00paTHO MPONOPLHOHAILHO €ro Macce.

Tpernit 3akon HploToHa siBisiercst 00OOLIEHWEM TI'POMAJHOTO
KOJIMYECTBA OIBITHBIX (DaKTOB, MOKA3bIBAIOIIUX, YTO CHIIBI — pe3)abmam
83aumodelicmeus meji. Tela ASHCTBYIOT APYT Ha JIpyra ¢ CHJIaMH, PaBHBIMHU
10 MOAYJIIO ¥ IPOTHBOIIOJIOKHBIMU IO HAIIPABIICHHUIO.

Hecmotps Ha kadecTBeHHOE pa3HOOOpasme, y BceX (HopM IBIKCHUS
ecTb ongHa oOmas depra. Bce oHM cBOmTCS K 63aumoldeiicmeuio mel,
KOTOpoe  OOyCIIOBIMBAET COEAMHEHHE  PA3NWYHBIX  MAaTepUalbHBIX
3JIEMEHTOB B CHUCTEMBI, UX CTPYKTYpPHbIE CBS3M WM KOHTAKTHl C IPYIHMMHU
MaTepuagbHbIMU CHCTeMaMH. B3amMoneiicTBue — yHuUBepcanbHas dopma
JIBUKCHUS U Pa3BUTUSL, OHO OIPEACIAET CYLIECTBOBAHUE U CTPYKTYPHYIO
OpraHM3alio JI000H MaTepHalbHOW cuUCTeMbl. TakuM  oOpasom,
MOJy4aeTcsi, YTO JUIi BCSIKOTO OOBEKTa CYIIECTBOBATH — 3HAYUT
B3aUMOJEICTBOBATD.

JIureparypa
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KAYECTBEHHOE UCCJIEJOBAHUE ®N3NYECKUX
MPOLIECCOB

HccnenoBanne (U3NYECKUX TPOIECCOB CBOAMWTCS B OCHOBHOM K
MOCTPOCHHIO U PACCMOTPEHHIO MAaTEeMAaTHIEeCKON MOJENH MPEeACTAaBICHHBIX
B Buae auddepeHnnanbHBIX YpaBHEHHH WM CHCTEM YpaBHEHHH. OTH
MOJIEIN  XapaKTEPU3YIOTCS HAJIUMYUEM U MPUCYTCTBHEM MapaMeTpoB,
HECYIIMX BIIOJIHE OIpeleNieHHbI (u3ndeckuii cmbica. KonmuectBeHHOE
3HA4YeHUe, KOTOPOr0 MOTYT BapbUPOBaThCs B MIMPOKUX Hpenenax. OTcrona
BO3HHMKAeT HEOOXOJMMOCTh  KayeCTBEHHOT0O M  IapaMeTpHUYEcKOTo
UCCIeIOBaHUS paccMaTpUBaeMoro (du3HYEeCcKOro mpoiiecca.
Heo6xoaumMocTh MpoBeNeHNs] KaueCTBEHHOTO aHajiM3a MaTeMaTHYecKOon
MOJIENIN U3y4aeMOoro IpoIecca B BHAC TWHAMHYICCKON CHCTEMBI CBS3aHA C
JKECTKMM ~ JIETCPMHUHH3MOM KOJIMYECTBCHHBIX OIICHOK (HAYalbHBIX U
KpaeBbIX YCJIOBHM, BHEIIHUX BO3JCHCTBHI), YTO HE ITO3BOJISET BBISBUTH
0COOEHHOCTH JaHHON MOJIEIH.
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CraBuTcs  3ajaya:  pacCMOTpPEeTh  HENMHEHHbIE  KoJieOaHMs
OIIUCHIBAEMBIX ocumuitopom  Ttuna Ban-nep Ilons, mpoBectn
Ka4eCTBEHHBI M IapaMEeTPUYECKUH aHallM3 MaTeMaTHYeCKOH MOJenu
JaHHOTO ITpoliecca.

Ocumutsatop Ban-nep [ons ¢ Bo3MmylieHHeM MOXeT OBITh ONWCAH
muddepeHnranbHEIM ypaBHEHUEM BHIA!

&-X—al—x?)%x+x=F(x) (1)

rre X- UCKOMas BeJIMYHMHA; IapaMeTp a, XapakTepHU3yeT IOJKauKy

SHEPrUHM B CHCTEMY OT BHEIIHETO HCTOYHHKA, SIBJISCTCS CYLICCTBEHHBIM

IapaMeTpoM OCHIJUIATOPA M Ha3bIBaeTCS MapaMeTpoM BO30OYXICHHS, & -

napamerp (Majioe BO3MyIleHHE), F - BHelIHee BO3JEHCTBHE, KOTOpPOE
MOXKET HOCUTb Pa3HBIN XapakTep.

Ipu &=1, F(x)=0 momy4uM KIACCHYECKOE YyPaBHEHHE IS
ocumuiatTopa Ban -nep Iloins, moBeaeHHe KOTOPOTO XOPOIIO HCCIIETO0BAHO.

Bo3myiennas 3ajJa4a 0< & <<1mpu F(x) = 0 mosxer ObITH
NpPEACTaBlICHA B BUJAE CHCTEMBbl OOBIKHOBEHHBIX AH((epeHINaIbHBIX
ypaBHEHHH, KOTOPBIH MNpEACTaBIsIET COOOH IUHAMHYECKYIO CHUCTEMY C
BO3MYILIEHHEM.

X =Xy,
. 2
€% =all=X")X; =X )
al—x%) #0.

IMpu wuccienoBanuu  (GU3MYECKUX TPOLECCOB  OJHHM  Ba)KHBIM
MOMEHTOM SIBJISIETCSI TIPEJICTABICHHE €€ B BHJE ITUHAMHYECKHX CHCTEM, U
NpUBEACHHE KAUYeCTBEHHOro aHaim3a. B kadecTBe 00BEKTa HCCIICTOBaHHS
BeIcTYnaer ocumuiatop Bau-gep Ilons ¢ Bo3MymieHHSIMH pa3HOTO THIA
(peryssipHOTO, CHHTYJISIPHOTO).

CraBuTcs 3ajJada KayeCTBEHHOTO HCCJIEJOBAHUS JAWHAMUYECKON
cucteMbl (2) B IByX BapHaHTax, Korja:

® BO3MYIICHHE peryJsipHOe, T.e. MapameTp a — Majas BeJUYnHa,
a>0, a<<l;

® Bo3MyIIeHHE CHHTYJsIpHOE, T.e. ipuad >0, O<e<<1.
B  pabore wmccrmemyeTcs — Tak K€  [OBEJECHHE  CHCTEMBI,
xoraa F (X) mpezacrapiser coboii (pyHKIMIO MEPHOIUIECKOro BO3ICHCTBHS

C MaJIoii aMILTMTY/I0H M 4acToToi @ , Hampumep, F(Xx)=A-sin(w-t+¢y).

I/I3yqaeTc51 Ka4yCCTBCHHOC IOBCACHHUC peuieHuss B 3aBUCUMOCTH
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mapaMeTpoB ( A, o, KaK JJisi HEBO3MYILIEHHOTO, TaK W ISl CUHTYJISIPHO
%o

BO3MYILECHHOTO YPaBHECHHUS.

B pabote cTaBuTh 3a/1a4a BEISIBICHUS BIMSHHS MalbIX apaMeTpos (B
BHUJIE PETYISPHBIX ¥ CHHTYJIIPHBIX BO3MYIICHHH) W BHEIITHUX BO3MYIIECHUH
Ha TPOSIBJICHHE OCOOCHHOCTEH B KAUECTBCHHOW KapTWHE IWHAMHYCCKOMN
CHCTEMBI; OTIMYMA (Pa30BBIX MOPTPETOB BO3MYIIEHHOH CHCTEMBI OT
KJIaCCHMYECKOH HEBO3MYILEHHOW; crenupuky (Gpu3ndeckoll MHTEpIpeTanuu
MOJY4YEHHBIX PE3yIbTaToB.

JIureparypa
1. AnocoB /[I.B.[lunamuueckass cucrema // Maremarndeckas
sHuukioneaus. M.: Cos.sHuukioneaus, 1979.
2. Anmmenko B.C.CrnoxHble KoNeOaHUS B MPOCTHIX cHCTeMax. M.:
Hayka, 1990.
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PA3PABOTKA UH®OPMAILIMOHHOM CUCTEMBI JIJI51
HIKOJIBI 11O CTPEJIBBE U3 JIYKA B CPEJIE
MPOIr'PAMMMUPOBAHMUS VISUAL STUDIO 2012

WndopmanmonHass cucremMa - 3TO OpraHW3alMOHHBIE PECYPCHI
(uenoBeveckue, TEXHUYECKUE, (PUHAHCOBBIC U T. 1.), IPEAHA3HAYCHHBIE JUIS
TIOMCKa, XpaHeHus, 00paboTku u pacnpocrpanenus nudopmaunu (ISO/IEC
2382:2015)

Pa3zpabarpiBaemMasi MHpOpMAIMOHHAas CHCTeMa  3ajJyMaHa Ul
AaBTOMATH3allMK IPOIlecca IPOBEJCHUSI COPEBHOBAHUII IO CTpenbde u3
ayka. JIJIst co3zanus IpHIoKeHus Obuta BeOpana cpena paspaborku Visual
Studio 2012 (s3s1x iporpammupoBanust C#) u 6aza marnusix MySQL. Cpena
npejHa3Ha4YeHa sl ObICTPOM pa3paboTKM KaK KOHCOJBHBIX TPHIIOKEHHI,
TaK ¥ MPIJIOKEHHS C rpadudeckuM HHTEpdecoMm.

Ha mepBom orame pa3paboTkn WHOOPMANMOHHOW  CHUCTEMBI
OCYIIECTBIUIOCh M3ydeHHe Bo3moxkHocted Visual Studio 2012 [1] wu
aHaiM3 TpeOOBaHMI 3aKa34nKa.

113



Ha BropoM »3Tame ObLIa CHPOCKTUPOBaHA MOJCIb 0a3bl JaHHBIX
MySQL [2]. Pa3paborannas 6a3a JaHHBIX COAEPKUT Tabmuibl: CIOPTCMEH,
Tpenep, Paspsn, Opranusanus, ['opox, Perwon. TaOmuiel HaxomsTcs B
TpeThell HOpManbHOW (opMe U pENaKTUPYIOTCS dYepe3 KIMEHTCKOE
npuitoxenue Ha C#.

brarogapss Bosmoskaoctsim Visual Studio 2012 u MySQL ynanocsk
co3maTh WHQOPMALIMOHHYI0 CHCTEMY, IO3BOJLIIONIYI0 00pabaThIBaTh
JaHHBIE W co3faBaTh oOT4eThl 1mo HuM. Co3maHHas WHGOpPMaIUOHHAS
cucTeMa 3aMETHO 00JIerdaeT MpoIece MPOBEICHUS COPEBHOBAHUIA.

Jlureparypa
1. Jemun A.1O., lopodeer B.A. [IporpammupoBanue va C#: yueOHOe
mocobue Tomckuit monuTexHudeckuil yHuBepcuteT. — Tomck: M3n-Bo

ToMcKOro moMMTeXHUYECKOTO yHUBepcuTeTa, 2013. — 134 c.
2. Tonmeipman B.M. MySQL 5.0. bubnuoreka nporpammucta: [Turep;
Cankr-IletepOypr; 2010. — 253 c.
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®OPMHUPOBAHUE CUCTEMBbI IKOJOTMYECKUX 3HAHUM
YYAIUXCSA ITPU UX OBYYEHUU ®U3UKE

3amuTa OKpYXKawIileld cpeapl OT HUHTEHCHUBHOTO 3arpsi3HEHUs |
HUCTOUIEHUS TPHUPOJHBIX PECYpCOB CTAaHOBUTCS OJHOW M3 CaMbIX
aKTyaJIbHBIX TMpOOJeM COBPEMEHHOCTH. PelleHne e OSKOIOTHYECKHUX
HpO6HeM B 3HAQUYUTEIILHOM CTCIIEHW 3aBUCHT OT HpaBI/IHBHOI\/’I IIOCTAaHOBKH
9KoJoTMdeckoro oobpazoBanust (D0) M BOCHHMTaHUS IOJPACTAIOIIETO
MIOKOJICHUS W, B OCOOEHHOCTH, HOATOTOBJIEHHOCTH WX HAaCTaBHUKOB-
yuureneii. D0 u BocnHMTaHME - OJHA M3 BaKHEHIIMX IpobieM Bcel
CHUCTEMbl ~ COBpPEMEHHOro  obOpasoBaHusi. Ho  mna  BbIpaboTKM
LIeJICHANPaBJICHHOTO MHTEpeca Yy MOJIOJEXKH K TIOXHATHIM HpodiiemMam
HEoOX0ANMBbI 00BEKTHBHAS MH(OpManKs U cucTeMaTndecKkasi padoTa C Hel.

Bmecre ¢ T1em w3 amammza  DI'OC, y4eOGHBIX Iporpamm,
COOTBETCTBYIOIIMX  INKOJBHBIX  Y4EOHHKOB,  yd4eOHO-METOAMYECKUX
nocobuit mo D0, Ha HaII B3MJIAN, CIEIyeT, YTO HAWTH B HHUX YTO-THOO,
CBsI3aHHOE C (pr3mKoM, mpakThudecku He ynaercs. IIpoGiema BKIIOYECHUS B
y4eOHBIE IPOrPaMMBbI BOIIPOCOB SKOJOTHYECKOTO HAIPABJICHHS MTOCTABICHA
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JABHO, HO, YBBI, TMO-NIPEKHEMY OCTacTCS HEpPEeIIeHHOW M Jaxe
ycyryousieTcsi: CoKkpaiaeTcsi BpeMs Ha u3ydeHue (GU3MKH, MHOTHE BOTIPOCHI
MOJIMTEXHUYECKOTO XapakTepa B (pu3uke, B TOM YHCIIE M HKOJIOTUYECKOTrO,
MEpPeHOCATCST B pas3psil «HAa BHIOOP» WM B paspsl «Ha YCMOTpPEHHE
YUUTENS» U T.JI.

C Touxu 3pernus DO poib Kypca GU3NKK 3aKIFOYACTCS B TOM, YTOOBI
1pu 00ydIEeHUH JAaHHOMY TIPEAMETY ObllIa pacKphITa POIIb SIBICHUH, TTOHATHH
9KOJIOTHYECKOTO XapaKTepa M COOTBETCTBYIOIIMX UM BEJIMYMH KaK BAYKHBIX
¢usmueckux (akTOpoB M MAPaMETPOB MPOTEKAHMUS PA3IMNIHBIX IPOLECCOB B
6uocdepe 1 ObUTH BBISICHEHBI UX JIOITYCTHMBIE HOPMBI.

OCHOBHBIMH TpeOOBaHHAMHU K MEPONPHATHSIM 10 opraHm3amuu D0
SBJIAIOTCS  JOCTYIHOCTh (pa3yMeeTrcs, YYMTHIBasg CHequ(UKy IIKOJI,
KOHTHHICHTA YYallMXCs), HAISJHOCTb, JOCTOBEPHOCTh, PACKpPBITHE HE
TOJNBKO TIOJIOKUTENBHBIX, HO M HEraTUBHBIX, AKOJOTMYECKH OITaCHBIX
MOMEHTOB 00CYyKlaeMblx npobimeM. Ho orpaHMyeHHOCTh BO BpeMEHH,
OTBEJICHHOM Ha M3y4YeHHE Kypca (M3HMKH, HE MO3BOJSET B IIOJIHOIN Mepe
OCYLIECTBUTh JKOJIOIMYECKOe O0pa30BaHME Yy4allUXcs B paMKax Kypca
IMKONbHOH — ¢m3ukH.  IIpakTndeckm  HEPaCCMOTPEHHBIMH  OCTAIOTCS
9KOJIOTHYECKHE TIpOOIeMBbl, 3HaHWSA, IIOJyYE€HHbIE Ha CTBIKE HayK,
HarpuMep: (U3NKa-XuMus, Qu3nka - Ouonorus, Gpusuka-MemIuIuHA A T.O.,
KOTOpBIE MPHOOPETAOT OCOOBI CMBICT B yclioBHsX coBpemeHHoro HTII.
Ot (akThl YCWIMBAIOT y YYalIUXCS UYYBCTBO HEYIOBJIETBOPEHHOCTH,
MOHIDKAIOT MHTEPEC K M3y4aeMoMy KypCy M, B KOHEYHOM CueTe, MOTYT
OTPHIIATEIIFHO CKa3aThCs B MPOGOPUCHTAIIMOHHON pabore. BmecTe ¢ TeM,
HEJJOOLICHKAa CO3HATEJbHOCTH, BO3JCHCTBUS HA HWHTEIJIEKT HE MOXKET
MPUBECTH K YCTOWYMBBIM HKOJIOTHYECKUM yOKASHHUSIM JTMYHOCTH, KOTOpast
JICWCTBYET B COOTBETCTBHM C OCO3HAaHHBIMHM II€JSIMH B HHTepecax
oOrmiecTna.

Kak mokassiBaeT aHalnM3 METOJMYECKOW JINTEPATYyphl, OOJBIIUMHU
BO3MOXKHOCTSIMH B TIPEOJIOJICHUM OTMEYEHHBIX TPYAHOCTEH 00JIafaoT
pasnuyHble (OPMBI ayAWTOPHBIX 3aHATHH, BHEKIACCHBIX MEpOIPHATHH,
OCHOBHOH 11€JIb}0 KOTOPBIX SIBJISICTCS OCMBICJICHHE U 000011eHe 00IbIIOTO
o0beMa 3HaHMH. YUYHUTENSIMH IIKOJI HAKOIUIEH ONPEICJICHHBIH OIBIT PaOOTHI
M0 OpraHH3alMM TaKuX 000OIIAIOINX MEPONpPHATHH, Kak o0oOIaromnme
YPOKU-CEMHHAPBI, YPOKU-JIEKI[MH, BHEKJIACCHBIE MEPONPHATHS - HEAEIH
(bu3MKH, pa3TUYHbIe KOHPEPEHIMH U T.JA., B KOTOPBIX O]l PYKOBOJICTBOM
YUUTENs ydaluMmcs yAaéTcs CBs3aTh, Ka3aJoch Obl, HAa TEPBBIA B3I,
pa3olieHHoe MHOTooOpasue siBJIeHNH, ()aKTOB B JIOTHUECKYIO IIEMb - TEM
CaMbIM YBHAETh JIOTHKY IIOCTPOCHHSI BCErO HHTETPHUPOBAHHOTO Kypca.
Hcnonp3oBanue 0000MIAIOMINX MEPOTIPUATHI SKOJOTHIECKOTO COICPIKaHUS
B CHCTEME IIKOJBHOIO O0pa3oBaHMs II03BOJSIET Haubojiee YCIHEIIHO
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PacKpBITh BOIPOCHI OXpaHbl OKPYXKAalOIEH Cpeibl M PalHMOHAIBHOTO
UCIIONIb30BaHMS IPUPOJIHBIX PECYPCOB.

W3BecTHO, 4TO ayaWTOpPHBIE W  BHEKJAcCHblE 00oOIIaromye
MeporpusiTiss (OHM, Kak TpPaBHJIO, OPTaHM3YIOTCS HETPAIUIMOHHO)
MOJB3YIOTCS Y YdYaIluXcsl OOJBIION HMOMYJSIPHOCTBIO. DTH MEPONPUSTHS
MIPEIIOIarafoT OOJBIION O00BEM CAMOCTOATENFHOW PAa0OTHI ydaIIUXCA U
TpeOyIOT Cepbe3HOW MOATOTOBHTEIBHON PAabOTHl M YYaIUXCs, ¥ CaMoro
yuutens. Henmp3st oOrpaHHYMBATBECS TOJNBKO YPOKaMH, HEOOXOIUMO
OpPraHM30BBIBATH M CICHUAJbHBIC, HMMCIOIIUE LEJIBI0 BOCIUTAHHE Y
IIKOJIBHUKOB ~ OKOJIOTHYECKOH  KyJNbTYpbl,  BHEKJIACCHBIC  3aHATHS,
(bakynbTaTUBBI U T.1I.

YToObl OCHOBHBIE HKOJIOIMYECKHE MPOOIEMbl COBPEMEHHOCTH CTaJH
SICHBIMU ~ yYaIIUMCs, HEOOXOAMMO coOpaTh (HaKTHUCCKUII Marepua,
OCMBICJIMTD W Ha €ro OCHOBC BBIJCIUTH TEMBI IJIA O6C}’)KI[CHI/IH nIn
COCTaBUThb 3aJadyu [JJid PpEIICHUS. HpI/I 9TOM BaXXHO aHAJIU3UPOBATH
NOAHATBIC BOIIPOCHI € JKOJOTHYCCKUX HO3I/II.II/II>1. HpOBeHCHHLIe caMuMun
y4YalMMUCS OLEHKH, aHajdu3 (HaKTOpOB, ONPEIEISIIONMX OCHOBHBIE
9KOJIOTHYECKHE MNPOOJIEeMbl COBPEMEHHOCTH, 3aCTaBIAIOT HUX OOJbIIe
3aJyMarhbCs HaJ NpobieMaMy, BOIPOCAMH, Ka3alloCh Obl, JaICKUMH OT HUX
B TPOCTPAHCTBE W BO BPEMEHH, M CIIOCOOCTBYIOT, TakUM 0OpasoMm,
(OPMHUPOBAHHIO Y HUX CUCTEMBI SKOJIOTHYECKUX 3HAHHI.

Mapudyanun P.T, Anekcanapos H. /.

B® baml'V, r. bupck, Pb

Anexcanopos HJI., k.¢.-m.H., doyenm, un.-xopp. MAHIIO
rasul_sharifullin@inbox.ru

KOOPJIAHATHO-IAPAMETPHYECKHW METO/I PEIIEHUS
AJTEBPAMYECKHNX YPABHEHUM C TAPAMETPOM

AHHoTanusi. PemeHue ypaBHEeHHH, coAepXKallUX HapaMeTpsl,
MIPUBOJMT K HEOOXOAMMOCTH PACCMOTPEHHUSI Ha KOOPJIMHATHOM IIOCKOCTH
OJIHOTIAPAMETPUYECKOT0 CEMEWCTBAa JHMHUNM U CBA3aH C MOCTPOCHHUEM
MHOXECTB M rpadukoB ¢QyHKIMHA. BBoguTcs NOHATHE KOOPAWHATHO-
napamerpuyeckoii miockoctn XOa, rme X — KOOpAWHATa, a —
mnapamMeTp, ¥ CTPOUTCS KOOPAMHATHO-NAPaMETPUYECKUN METOJ pPELICHUs
LIMPOKOTOo KjIacca 3a1ay ¢ mapamMeTpaMH.

3agava. J[ng kakJgoro 3Ha4yeHUs HapameTrpa a pELIUTh ypaBHEHHE
F(x,a)=x —]al|=0.
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Pewenue. TlepeiineM OT HESBHOTO K SIBHOMY 3aJaHHI0 (YHKLUUH, U
BOCIIOJIB30BABIINCh  ONpEJeNICHHEeM aOCOJIOTHOM  BENMYMHBI  YHCIA,
3aMEHUM YpaBHCHHME PAaBHOCUIBHOM €My COBOKYNHOCTBIO CMELIaHHBIX

az=a0, a<ao,
cucteM: X =| a |[< | L Il.
X=a, X =—-a.
Ha KOOPAMHATHO-NIAPaMETPUIECKON IIJIOCKOCTH xOa c

TOpU30HTAIbHOU MapaMerpuueckoil ocbto Oa MHOXECTBO BCeX TOYEK
(x; @), 3HaYeHUsT KOOPJMHATHI W MapaMerpa KaXAOW W3 KOTOPBIX
YIOBJIETBOPSIOT ~ NOMYYCHHOH  COBOKYNHOCTH  CMEMIAHHBIX  CHCTEM,
TPECTABISIOT COOO0M M300paKeHHbIH Ha puc. 1 rpaduk GpyHkimu X =| a |,
apryMEHTOM KOTOPOTO SIBJISETCS MapaMeTp a.

Toukn KOOpAMHATHO-TapaMeTpuueckoit miockoctn XOa, 3HaveHus
KOOpAMHATBL W MapaMeTpa KaxOblii M3 KOTOPBIX YAOBIETBOPSIOT
cMelIaHHoi cucrteme |, pacnomokeHHOW Ha dYacTH HpsMOH X = a,
Haxonsuencs B noymiockoctn a > 0c rpannneit a =0 (ua puc. 1 ota
HOJYIUIOCKOCTh 3alITPHXOBaHa), TO ecTh Ha Jiyde ¢ Hadamom X =0, a=0
W HamNpaBJICHHEM BJIOJb OMCCEKTPHCHI INEPBOH YETBEPTH KOOPIUHATHO-
[apaMeTPUIECKON TUNIOCKOCTH.

AHQJIOTHYHO TOYKH KOOPAWHATHO-TIAPAMETPUYECKOH IJIOCKOCTH
XOa, 3HaueHHss KOOpDAMHATHI M IapaMerpa Kax[Ooi H3 KOTOPBIX
YIOBJIETBOPSIIOT CMeNIaHHOM cucteme |l, pacrosioxkeHsl Ha 4acTH MPSMOH
X =-a, Haxomsuelcs B monaymiockocth a<(0 (ma puc. 1 3ta
MOJYIJIOCKOCTh 3aIITPHUXOBaHa), TO €CTh Ha JIyde C Ha4aJoM B TOUYKE
X=0,a=0 wu HanpaBieHHeM BJOJb OMCCEKTPUCHI BTOPOH YETBEPTH
KOOPAMHATHO-NIapaMeTPUIECKOH MI0CKOCTH.

CrnenoBaTenbHO, KaXAOMY 3HAQUEHHUIO IapaMeTpa a COOTBETCTBYET
OJIHO €IMHCTBEHHOE 3HAYCHHE KOOPAWHATH X, a MMeHHO, ecnu a < 0, To
X=-a, ectu a=0, To X=0, ectmu a>0, To X =a.

Ha puc. 2 TO ’Xe MHOXECTBO HM300paX€HO Ha KOOPIUHATHO-
napamerpudeckoil mrockoctd aOX ¢ BepTUKAIBHON MapaMeTpUUECKON
oceto Oa. Kaxnmas w3 mnpsMbIx cemeiicTBa @ = CONSt mepecekaeTt
n300paKeHHOE MHOXECTBO B TOYKE C KOOPAWHATOM X, OMNpenemsiomen
pEllIeHHE WCXOAHOTO YpaBHEHMs, a HMMEHHO ecam a =Cconst <0, To
Xx=-a, ecom a=const =0, to X=0, ecmm a=const >0, to x=a,
TO €CTb IIOJTy4aeM TOT K€ CaMBbIi pe3ynbTaT, 4YTO U B IEPBOM CIIydae.

117



. X = |a

b
x = |a|

&

Puc. 1

>
Y

Puc. 2

Oteer. Ecm a <0, o x=-a; ecmt a—0, To X=0; ecm a > 0,

TO X =a.
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Baapraunos C.3.

b® baml'V, r. bupck,.,Pb
Tazemounos P.P., k.x.1., Ooyenm
shatr1994@gmail.com

KBAHTOBO - MEXAHUYECKHUE METO/IbI ONIPEAEJIEHUSI
CBOUCTB U PEAKIIMOHHOU CIIOCOBHOCTH
OPTAHMYECKHUX BEHIECTB

CoBpeMeHHass KBaHTOBasT XWUMUS IIO3BOJSICT NPHONU3UTHCT K
TEOPETHYECKOMY PACUETy IIOJIOC MOTIIOMICHUS OPTaHHICCKIX COCAUHCHHM.
OmHUM W3 cambiX NPOCMBIX NPUOTUNCEHHBIX KEAHMOBO-MEXAHUYECKUX
Memo0o8, C YCIEeXOM TNPUMEHEHHBIX U1 ATON IEeNH, SBISACTCS pEIICHUE
3aJa4d O TIOBEJCHHM CBOOOJHBIX JJIEKTPOHOB (AJICKTPOHHBIA Tra3) B
OTHOMEPHOM MOTEHIMAJIbHOM (3HEepPreTHYeckoM) simke. IIpumMeHnMocTh
MoOJU(UKAIMK TMOTEHIUAIBHOTO SIIMKAa OCHOBaHA Ha JOMYIIEHHWH, 4YTO
CTeNEeHb AETOKAJIU3alUU AIEKTPOHOB MPU HAIWYHUU B MOJIEKYJIE JTOBOJIBHO
JUIMHHOM 1LIeNW COMPSKEHHBIX JBOWHBIX CBA3EH HACTOJIBKO BBICOKA, UTO
MIPAKTUYESCKH OHU BITOJHE CBOOOIHO MEPEMEIAIOTCS 110 BCEH CONMPSKEHHON
cucreMe. DHEPTHI0 CBS3U XapaKTEpU3YIOT M3 CHEKTPOCKOMHUYECKUX WU
TEPMOXUMHUYECKUX ITAHHBIX. DTy SHEPTHI0O MOKHO PACCUHUTATH KBAHMOBO-
MeXaHuuyeckum MemoOoM, HO TIOKa 3TO BBITOTHEHO TOJNBKO IS
MIPOCTEUIIHX MOJICKYII.

Teopust XUMHYECKON CBS3M OCHOBBIBAETCS YK€ Ha 3aCIIyTH KBAHTOBOM
MEXaHWKH U CTAaHOBUTCS Oojee KoJnMdecTBeHHOH. Kpome sneMeHTapHOro
3MEKTPOCTATHIECKOTO BKJIa/1a B SHEPTHUIO B3aUMO/IEHCTBUS
MIPEeIyCMaTPUBAETCA TaKKe OSHEPreTHYecKoe IOJIOKEHHE DIIEKTPOHOB
LEHTPAJIFHOTO aTOMa, KOTOpPO€ BUAOM3MEHSAETCS MpH 00pa3oBaHUU
KOMIUIEKCa. DTO BHJOW3MEHEHHE BHOCHT CIICI[HAJBHBIN BKJIAJ B DHEPTHIO
CBSI3M, Ha3bIBaeMBbIN 2 (HEKTOM cTaOMIN3AINN KPUCTAIUTHYECKIM rosieM. C
JAHHOIO MOMEHTa HAYMHAETCS IPOHUKAHHUE K8AHMOBO-MEXAHUYECKUX
Memo0o8 B TEOPUI0 XUMHYCCKOW CBS3H. B3aMMOICWCTBYIOIIUE YaCTHIIBI
YK€ HE NPEICTABIAIOTCS TBEPIbIMHU 3apsDKEHHBIMH IIAPUKAaMHU, B pacuer
OepeTcst KBaHTOBO-MEXaHUYECKas IIPUPO/Ia IIEKTPOHOB.

B pemennn TpymHOCTEH TEOPHHM XMMHYECKOTO CTPOEHHS OOJBILIYIO
pOJIb JOJKHBI ChITpaThb METOAbI KBAHTOBOW XMMMHU. MMmeromuecs MeToJbl
pacueta MOJEKyn (METOZ JIEKTPOHHBIX IAp M METOJ MOJIEKYJISPHBIX
OpOUT) TpEeNCTaBICHB BeChMa IMOAOOHBIMUA. DTH METOABI XOTS W MOTYT
OKa3aThCA HY)KHBIMH B OyAyIIEeM IIPH PEeIIeHNH OTACIBHBIX JTMYHBIX 3a7ad,
OJIHaKO, OHHM IO KpaifHe! Mepe B CBOEM COBPEMEHHOM BHE, TOJIHKO CMOTYT
MU TIPUHECTH CEpPhE3HBIH pe3yNbTaT B pEIICHHH OONBIINX TJIaBHBIX
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npoOJieM COBPEMEHHOM TEOpHUH XHUMHUYECKOro crpoeHus. s BbIXona u3
TOTO HE OYEHb YAOBJIETBOPUTEIHHOIO COCTOSHMSA, B KOTOPOM Ha IAaHHBIN
MOMEHT HaXOJAWTCS HCHOJB30BAHUE PACUCTHBIX METOJOB KBAHTOBOM
MEXaHHKM K 3a7a4aM XUMHYECKOTO CTPOCHHUS, HEoOXOoAuMO Iepen
(hU3MKaMU-TEOPETUKAMH M XWUMHKaMH  IOCTaBUThb 33Ja4y OCHOBAaHUS
HOBBIX, O0/lee MOUHbIX 0e3yNpeuHbiX KEAHMOBO-MEeXAHUYECKUX Memooos
pacuema MOneKyI.

Baiimyp3un A.Il.
b® bawl'V, r.bupck, Pb
Yemanos C.M., 0.¢h.-m.h.

baymurzin-a@mail.ru

N3MEPEHUE PAIOHA B BOJE

Jlnst onpeenenys yAenbHONW aKTHBHOCTH Pa/ioHa B BOJIE UCIIOJB3YIOT
pas3IM4YHbI€ METOMBI: METOA TaMMa-COECKTPOMETPHUU, E)MaHaHI/IOHHbIﬁ
METOA; METOJ ) KUAKOCTHO-CIUUHTUIIAIIMOHHOT'O CUYE€Ta U APYTUE€ METO/bI.

B HamieMm ciyuae MCHOJB30BANICS IMAHAIMOHHBIA MeTon. B manHOM
ciydyae JUisi M3MEPEHHUH pajJioHa B BOJIE HCIOJB3YeTCs Jerasarus mpoOsl
Boasl.  CHauasa  MPOBOJAWTCS ~ BaKyyMHpOBaHHWe  (OTKauMBaHHUE)
MU3MEPHUTENbHON  (CUMHTWIUIIMOHHOM) — KaMephl, a 3aTeM B  Hee
3aKauMBAETCsl BO3MyX U3 MOJCOCIMHEHHOTO K Hel OapboTepa 4acTUYHO
3aMOJHEHHOTO  HCClieflyeMol mpobGoit Bomel. i cTaHmapTU3aluu
HCTIONB3YIOT (UKCHPOBAHHBIM pa3Mep Oapborepa U (PHUKCHPOBAHHYIO
nopuuto Bojsl. [IpobGa m3mepsiercsi mocie ypaBHOBELIMBAETCS pajioHa C
JOYCPHUMH IMpOoaAYyKTaMU oCpeACTBOM IIOACOCIUHCHU S
CIMHTHUTSIIIMOHHON KaMephl K (POTOIIEKTPOHHOMY YCHITUTEIIO.

JIis BBITIOJIHEHUsST M3MEPEHWH HEOOXOIUMBI CIIEAYIOIINE CPEeACcTBa
U3MEPEHHUIl U BCTIOMOTaTesbHBIE YCTPOiiCTBA:

- paguometp tina PPA-01M-01 nm (B nansHeiimem PPA),
- mpobootdopHoe ycTpoiictro (IIOY),

- npo0ooTOOpHUK Boibl, 00beMoM 0.046+0.001 mutpa,

- COeIMHUTEIbHBIC TPYOKH,

- bapbotep.
KOHCTpYKTHBHO painOMETp COCTOUT U3 OJOKa JEeTEKTUPOBAHMSA,
Oyioka ympaBlIeHHs W CETEBOr0 OJIOKa IHTaHUS. Kopnyc  Giioka

JETEeKTUpOBaHus (puc.l) BBHIMOIHEH W3 TUIACTHKA M TPEICTABISIET COOOMU
MYCTOTENbIA IWIMHAP (M3MEpUTEIbHAs Kamepa), FepPMETHYHO 3aKpbIThIH
¢manuamu ¢ nByx cropon. Ha BxogHowm, meperneMm (iaHie pasmMelneH
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a’3pO30JIbHBIA (UILTP, @ B IIEHTPE JPYroro — BBIXOJHOTO, YCTaHOBICH
noxynpoBogHukoBbiii  nerekrop (ITIIJI). Psmom kpemutes orcek ¢
AKKyMYJISITOpaMu JUIst ABTOHOMHOTO MUTAHUA panuomMerpa
MHUKpPOBO3yX0OyBKa. [Ipoba aHamM3MpyeMoro BO3[yXa 3acachlBacTcs B
W3MEPHUTENBHYIO KaMepy 4Yepe3 aj’po30JIbHBIH (QUIBTP C I[OMOLIBIO
MHKPOBO3TYXOyBKH. MHUKpOBO31yXOdyBKa TIPUCOEANHEHA K
N3MEPHUTENBHON KaMepe depe3 IITYIEpP, PACIONIOKECHHBIM Ha BBIXOIHOM
(anIe, C TOMOIIBIO MOTMXIOPBHHUIOBON TPYOKH. A3PO30IBHBIN QHUILTP
UCTIONB3yeTCS Al OYUCTKH KOHTPOJIMPYEMOTO BO3IyXa OT JHCHEPCHOU
(a3er a3po3oieli U, B TOM YHCIIE, OT JOYEPHUX NMpoaykToB pacmana (II1P)
parnoHa.

M3mepenuss OAP B Boje OCHOBaHBI HAa  HCIIOJIB30BAHUU
LHUPKYJIALHUOHHOTO cIlocoba mepeBojia pajoHa BMECTE C BO3JIYyXOM U3
o0bema mpoObl B pabouyro kamepy PPA B mpomecce OapOoTHpOBaHHS.
PaGora PPA  ocHOBaHa Ha  AJNIEKTPOCTATUYECKOM  OCAXKICHUH
HMOHU3HUPOBAHHBIX JOYEPHHUX MPOAYKTOB paclaja pajoHa B U3MEPUTEIbHOI
KaMepe Ha MOBEPXHOCTh MOJIYNPOBOJIHUKOBOTO IETEKTOPA U MOCIEAYIOIIeH
perucTpanueii anbda-uznydenus ssPo?®. O6bemHas akTMBHOCTH ggRN?%
olpefersieTcsl 10  KOJIWYECTBY 3aperuCTPHPOBAHHBIX — allb(a-4acTHI,
OCEBIINX Ha TOIYTIPOBOJHUKOBBIH AETEKTOP.

88RN?22 —g4P0?8+ 0" +y

BXOIHOH

1 dnanen

a3p030LHBI (uIbTp | I':' KopIye

KaMepsl

CeTKa

i
[ I“K_‘____‘
3apsI/IOUYBCTBUT. /_/_/I—‘ BLIXD,I[HOI\:{
npeyCuIIHTelb thnanen
BRIXOJ 2
MHKpPOBO3IYXOIYBKa [

BBICOKOBOTBTHBIH
ANOK MATAHKA

Puc.2.1 bnok meTexkTupoBaHus
UYepe3 kamepy MpOKauMBaeTCsl BO3/AYyX, PajoH OCEJacT Ha CeTKe.
IMocne mMpokayky 3aJaHHOTO 00bEeMa BO3/AYX MEXAY CETKOH U JeTEKTOpPOM
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MOJAaeTCs BBICOKOE HANpsDKEHHWE, 3a CYeT 4ero aigb(a — YacTHIE
00pa3yroTcst IpH pacrnajie pajoHa, YCTPEMHBILIETOCS B CTOPOHY JETEKTOpa.
[Ipoucxomutr moacyer anbga — YacTHILL 32 ONPEACICHHOE BPEMS U C YUETOM
neprosia IOJypaclaga pacCYMTHIBACTCS KOJIMYECTBO paJoHa M €ro
KOHLIEHTPAIHSL.

YcTaHOBKa [UIA TPOBENCHHUS W3MEpEeHHH OOBEMHOW aKTHBHOCTH
pazoHa B BOJIE TIPEJICTABIEHA Ha pHC.2.

BeImonHeHNEe U3MEPEHUI TPOBOANTCSA B CIEAYIOIIEM HMOPSIIKE:

IIpobupky ¢ oToOpanHO# Poboit Boas! (2) momertaeM B 6apdotep (3)
u (UKCHpyeM B HEM IpH IOMONIM YIUIOTHHTENbHOHM Imaifosl. 3aTem
CHMMAaeM BEPXHIOIO 3ariylIKy ¢ MPOOHPKH - BOAA CAMOTEKOM U3 TIPOOHPKH
nocrynaer B Oapbotep. [locie, co3nmaercsi MOTOK BO3AyXa, € MOMOIIBIO
mpo6ooTOOpHOH yCTaHOBKHM (4), KOTOpPBIH MPOXOAWUT uepe3 BOAY B
6apborepe. Cozgaercs 3HayWTENbHAs ITOBEPXHOCTH pas3jienia JKUIKOW U
ra3oBoi (a3 mpH JBHKECHUH ITy3bIPHKOB BO3/1yXa uYepe3 BOJHBIA pacTBOP.
OT0 cnocoOCTBYeT MHTEHCUBHOMY BBIJICIICHHIO PaJoHA U3 XKHUIKOCTH B
razoByro (asy. Pamon wu3 BepxHell uacTuH OapOoTepa IOCTyHaeT B
M3MEPHUTENBHYIO Kamepy panuomerpa (1) depe3 coeaMHHUTENbHBIE TPYOKH
(5). IlpomomxwTensHOCTH IepeBONa pamoHa w3 Oapborepa B
WU3MEPHUTENIFHYIO KaMepy paauoOMeTpa, COCTaBIsIeT 5 MHH, COTJIACHO
TpeOOBaHUSIM METOJIUKH.

WsmepurensHass Kamepa TIIpefCTaBlieHa B BHJIE ITyCTOTEIOTO
mnHApa. Yepes kamepy MpoKaunBaeTcs BO3AYX, PaJIOH OCEaeT Ha CETKe.
Ilocie TOro Kak MeEXIy CETKOM U JETEKTOPOM IIOJAeTCsl BBICOKOE
HanpsDKeHUe, ajdb(a-4acTUIpl, O0O0pa3yroIIuMecss NpPH pacrhage pajaoHa,
YCTPEMIISIIOTCSL B CTOPOHY JeTekTopa. [lpoucxoauTt moxacuer aibda —
YacTHUI[ 3a OIpeJeNeHHOe BpeMs M C Y4eTOM IepHoja IMoiypachajaa
paccuuThIBaETCS KOJMYECTBO PaJioHa M €ro KOHIeHTpauusi. Pe3ysbraTsl
M3MEpPEHUs]  TIOKa3bIBAIOTCS  HAa  JKMJIKOKPUCTAJUIMYECKOM  JKpaHe
pagromerpa.

[pn m3mepenussx OAP npoOe BEIMOIHSAIOTCS CIIEAYIOLIHE ONepalny:

- mMepenne Gponopoit OAP B kamepe PPA;

- IEpeBO/I PaZioHa U3 MPOOKI B I3MEPUTEIbHYIO Kamepy PPA;

- m3mepenue OAP B kamepe PPA
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Puc. 2.4. Yemanoeka 0nst npogedenust usmepenuti 06bEMHou
AKMuUHOCMU PAOOHA 8 B0OE
1. Uzmepenue ponoBoit OAP.

PykoBozacTBysicb MHCTpykinuen mo skcmiayaTanuu PPA, Bkmrouaror
BCTPOCHHYIO BO3AyXonyBKy PPA Ha 5 MuHYT [1id 3aMeHBl BO3lyXa B
n3mepurensHoi kamepe PPA. Jlst 3aMeHBI MCHONB3YIOT HApY)KHBIH (BHE
nomenienus) Bosayxa. Cpennee snauenue Qg, B M~ 3, onpenensercs

o hopmye:

n
1
Q,d; = EZ Qrﬂ;-l L {1}
i=1
rae Q,q; - pe3yibTat i—r0 H3MCpPCHUS EBE - M_H,

N — gucno uzmepeHuii.

Jna mepeBoma pagoHa u3 mpoOBI BOABI B M3MEPHUTENFHYIO KaMmepy
PPA cobuparor cxemy B COOTBETCTBHH C PHC.3.

BrimonHstoT He MeHee 5 uaMepeHuit ponoBoit OAP B cooTBeTCTBHH C
HWHCTpYKIHeH 1o skciuryatanuu PPA.

OO0bEMHAS aKTUBHOCTH PaIOHA onpezienseTes no hopmye:

Q=5Y e, @
i=1

rae Q; - pesymsrar i — ro msmepenns, Br - M~
N — gucno usmepeHuii.
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2 d

Puc. 3. ®yHKUMOHATbHAS CXeMa YCTAHOBKH ISl IPOBEICHUS U3MEPCHUH
00BEMHOI akTHUBHOCTH pamoHa B Boje: 1. [IpobooTbopHOE ycTpoiicTBo. 2.
Paguromertp. 3. [IpoOupka ¢ Bogoi. 4. Bap6oTep ¢ paccekaTenem.

O0paboTKa pe3yIbTaTOB U3MEPEHHUIA.
OAP B npobe Qn, BE - M2, OTpeNeNsieTcs Mo GopmMyIie:
Vs Va
Q=(Q e+ )~ Q) ep-0, (3)
1 1
rze:
Q — OAP, orunciennas mo popmyie (2), Br - 1™,

Q - OAP, Boranciennas no popmye (1), Br - M™%,

V5 - 06bem mmeputensroil kamepsl PPA , Va2 =1,6 1

Vi — 06bem oTo6panHO# TIPO6LI BOJbI B Mpo6ooT6opHuK, V1=0, 046
I

t — Bpems, npoluenniee OT OKOHYAaHUA OTOOpa NPOOBI BOABI 10
Havana usmepenui, mun, £ = tz —tq;

222
A - mocrosHHas pacraza 86 Rn ,MHE™L A=1,26" 10" *Muu";
o - ko> PHUIHEHT PacTBOPUMOCTH pasioHa B Boge, o = 0,025.

Iorpemuocts ompenenenust OAP, mpu ycloBHM  BBITIOJTHEHUS
TpeOoBaHW HACTOSIIEH PEKOMEHIAIINN, COCTABIISIET:
8Q,=240% upu OAP or 6000 xo 30000 Br-mM~2

& Q, = £30% npu OAP ot 6000 g0 30000 Bx - 13,

B Hamem ciydae t = 0, Tak Kak U3MEPEHUs! BBIIOJIHSUIUCH Cpa3y
nociie 3abopa o0pasia BObI.

W3mepennsi  MPOBOAMJIMCH ~ OMaHAUUMOHHBIM  CIIOCOOOM B
naboparopun  «IKOJOTHIECKOTO MOHHTOPHHTA  (DU3HKO-XUMHUYECKUX
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3arpsi3HEHUH  OKpykaromed cpens» bupckoro  ¢unmana baml'V.
OObéMHast aKTHBHOCTH PajIoHa B BOJOIIPOBOAHON Boje I. bupcka B MapTte
2018 ronma BapwsupoBana ot 46 + 13 bx/m no 114 + 31 bx/n. Cpennee
3HauYeHHEe 0OBEMHON aKTHBHOCTH PaZioHa B BOJE 3a 3TOT IEPHOJ COCTABUIIO
77 £ 19 bx/n. (1 Bx/n paBeH 00BEMHON aKTHBHOCTH HCTOYHHKA, MPHU
KOTOPOM aKTHBHOCTB PaIHOHYKIH/a B HCTOYHHUKE 1 1T paBHa 1 BK).

Jlutepartypa
1. UccnemoBaHme conepaHWe paJoHa B MPHUPOAHBIX BoJax //
[Qnekrponnslii pecypc].

2. YcmanoB, C.M. Pagmamus omacHas m Oe3omacHas. — M.: Ya:
«Kuram» — 1999. — 192 c.

Bunorpanos f1.I'., llaxpunosa H.B., Bunorpagos I'./I.
b® baml'V, r. bupck, Pb

OIIEHKA BUOTOKCHUYHOCTHU TPUPOJHBIX BOJI PEKH
BEJIASA

B sKkocucTeMe ecTecTBEHHOTO BOJJO€Ma THAPOOHOHTHI, OTHOCSIINECS K
pa3MYHBIM KOMIIOHEHTaM 3KOCHCTEMBI, TPOYHO CBS3aHBl IHIIEBEIMU
(TpohrIecKIMU) OTHOIIEHUSIMH, KOTOPBIE 00PA3yIOT MHUIIEBHIC CTIH.

B coctaB 300niankmona BXonsat uHpy30puH, AadHUN, KOJIOBPATKU U
pakoobpa3Hble, KOTOphIe MPUHAAJIEKAT K YUCIY €CTECTBEHHBIX KOPMOB IS
MIUTaHUS PhIO.

Merto mokcuunoCmu RPUPOOHBLIX 600 C UCNOIB3OGAHUEM OUOmMeEC
— uHgy3opuii u oagnuit OCHOBaH Ha OIICHKE BJIMSIHHSI HCIBITHIBAEMOM
BOJIbI, OTOOpaHHOW W3 BOJOEMOB M BOJOTOKOB Ha TMpEACTaBUTEICH
300IUIAaHKTOHA. BIIMsHUE UCIIBITHIBAEMOW BOJbI OLICHUBAIH 10 M3MEHEHHIO
B CPaBHEHHWHU C KOHTpOJIEM IIOKa3aTesieil BBDKMBAEMOCTH ¥ IUIOJOBUTOCTH
nH}y30puii 1 gadHUN TP HKCIIO3UIUH B HCIIBITYEMOI BOJIE.

PesynpraTel  OMOTECTHpPOBaHMS, C TNpHUMEHEHHEM HH(Yy30puii-
CTHJIOHMXMH, P00 MOBEPXHOCTHHIX BOJ p. bernas, oroOpaHHBIX B paiioHe
BAMsIHUA T. bupcka, npencrasiens: B tabn. 1 u 2.

Ta6umma 1
Pe3yJibTaThl 0HOTECTHPOBAHHUSI P00 PeuHoil Boabl p. Benas
Ne TTyHKTBI Yucnennocts nHMY30pHii B IyHKE OHoTectepa / %
/11 otbopa mpobd BBDKHBAHUS
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Bpewms skcnozunuun
pu

mocie
1o CMeIIeH
CMEIIICHUS
CMEIIEHN 3478
A (ananran 15 muH. | 60 MuH. 24 4.
us)
1. KonTpons 28/100 27/96 18/64 14/50 36/128

Paiion ropoackoro
2. |Bogo3zabopa (Berme | 31/100 29/94 25/81 22/71 38/123

ropoja)
Paiion m.
3. [Jlauenray (HiKe 37/100 | 32/87 24/67 | 23/62 | 44/119
ropoja)
4, |PaHoH TOPORCKOR | y5i 00 | o556 | 22/49 | 18/40 | 52/116
nepenpaBbl
5, |Paiion 40/100 | 34/85 | 20/50 | 17/43 | 46/115
yi. Boctpenosa
. 10/10
6. |Paiton HedTeba3b 0 4/40 4/40 3/33 10/100
Tabauma 2
Ouenka OMOTOKCHUYHOCTH PO peuHoii Boabl p. benas
¢ HCNOJb30BaHNeM HHDY30pHil
Ne Mecra ot6opa ipod Broxuaem| Muaekc
n/m 0CTb TOKCHYH
uH)py30pH | ocCTH,
i, % (0-1)
1. |Paiion ropojackoro Bogo3adopa (BBIIIE TOPOIA) 96,0 0,04
2. |Paiion 1. JlaueHTay (HrKe ropoja) 93,0 0,07
3. |Paiton roposckoii nepenpassl 91,0 0,09
4. |Paiion yn. Bocrperosa 90,0 0,10
5. |Paiion HeTeba3wI 78,0 0,22

Kak crnemyer n3 mpencTaBieHHBIX Pe3yJbTaTOB, HA y4acTKE BEIMIE T.
Bupcka He HabmogaeTcs BIMSHUE TOPOJICKUX CTOKOB Ha OMOTOKCHYHOCTD
pEYHOIl BOZIBI, Ha OTOM OTPE3KE PEKH BBDKMBAEMOCTb HH(Y30pHH B
TECTUPYEMBIX NMPO0Oax JOBOJILHO BHICOKA M M3MeHsieTcst B nHTepBaie 90-97
%. Hwuskas HSKOTOKCHUHOCTh MPUPOAHBIX BOJA, OUYEBUAHO, CBs3aHA C
OTHOCHUTEJIFHO CJIa0bIM 3arpsi3HGHUEM Ha JaHHOM Y4YacTKe M Xopouien
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CaMOOYHMINAIOIIEH CIIOCOOHOCTBIO PEeKH Ha 3TOM YydacTke. B mpobax,
O0TOOpaHHBIX Ha Y4YacTKe peKHM Ha IyHKTaX 3 U 4 BBDKUBAEMOCTb
nH}y30pHuil B TECTUPYEMOH BOJIe HE3HAYUTENILHO CHIDKACTCS JI0 3HAYCHHUH
90-91 %, mpu 3TOM WHIEKC TOKCHYHOCTH YBEJIWYMBACTCS MU JIOCTHUraET
snadyenuit 0,09-0,1. B paiione HedTeba3sl peyHas BoAa MPOSBIIACT CIa0yI0
TOKCHYHOCTBh: BBDKMBAacMOCTh HH(py3opuit coctaBmsier 78 %, a
kodpdunment tokcmynoctu 0,22. Ha yuactke p. bemas B paifome m.
JlayeHTay TOKCHYHOCTH BOJBI 3HAYMTENBHO MOHIKAETCS, YTO, OYCBHIHO
CBSI3aHO CO CIIOCOOHOCTBIO BOJIBI K CAMOOUHIIICHHIO.

Pesynbratel OnoTecTupoBaHUS MPOO pedHOi BoIEI p. benas B paiione
JECHCTBYIOIINX TOPOJACKHX BOZ03a00pOB, C HCIOJB30BAHHEM B KadyeCTBE
TECT-TUIPOOMOHTOB — NadHHU, NPUBEICHBI B TA0IHLE 3.

Tabmuna 3
Pesysnbrarel OnotecTupoBaHus mpod pedHoi Boasl p. benas
C HCIIOJIb30BaHHEM JaHUI

Nunexc

Ne M 6 6 BopkMBaEMoOCTb | TOKCHYHOC

i ecTa oTbopa mpo aduui, % v,
(0-1)

1 PaiioH ropockoro Boao3abopa 98,0 0,02

(BBITIIE TOPOZIA)

2. |Paiion n. JlaueHnray (HrmKe ropoja) 98,0 0,02

3. |PaiioH ropoackoii epenpassl 96,0 0,04

4. |Paiion yn. Boctpernosa 94,0 0,06

5. |Paiion HedTeba3bl 86,0 0,14

W3 3THX JaHHBIX ClienyeT, 4To JadHHM MEHee YyBCTBHUTEIBHBI K
3arps3HUTENSIM, IPUCYTCTBYIOIIMM B MPUPOJHON BOJE MO CPaBHEHHIO C
nH}y30pHAMHU.

TakuM 00pa3oM, pe3yibTaThl ONBITOB C MH(Y30PUSIMH IOKa3bIBAIOT,
YTO B paiiOHE TOPOJCKOro BIMsSHHA Ha p. bemas mmeer mecto cnabas
TOKCHYHOCTb, BBIIIE U HIXKE T. BUpCKa TOKCHYHOCTH HET.

Jlutepartypa

1. Bpens H.B. Hcnonp3oBaHus 6eCrI0O3BOHOYHBIX JIJISI MOHUTOPHHTA
3arpsA3HEHUS BOAHBIX SKOCHUCTEM TsDKenbMu MeTayuiamu / H.B. Bpens /
I'mapobuon. Xypnan, 1999.- T.35.- Ne 4 . —C. 75-88.

2. T'onmy6xoBa J.I'. K Meronuke ncronb3oBaHus HHGY30pHid B
ouotectuposanuu. / 3.I'. TomyOkoBa // Buoj. OCHOBBI H3y4., OCBOCHUS U
OXPpaHbl XKHB. M PacT. MHpa, I0YB, TOKpoBa Boct. deHHOCKaHIUH.
Mexaynap. kou.. Tes.mokin.. — [TerposzaBoack, 1999. — C. 74-75.
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I'apudynaun P.B.

b® baml'V, r. bupck, Pb
IImenes H.A., x.6.1., Ooyenm
ruzi-g@yandex.ru

IMPOBJIEMA TBEP/bIX BBITOBbIX OTXO/IOB B ACKUHCKOM
PAMOHE PB

B Hacrosmee Bpemsi OZHOM M3 OCHOBHBIX SKOJIOTHUECKHX IIPOOIIEM
aBisieTcs TpoOieMa 3arpsasHeHHs Owocdepsl TBEPABIMH  OBITOBBIMU
orxogamu (TBO). Ha kxaxxmoro xwrens Hamiel IUIAHETH MPUXOIUTCS MO
pa3IMIHBIM JAaHHBIM, B cpenHeM, oT 300 Kr 10 0JHOI TOHHBI Mycopa B TOJ,
U 3TO, HE CUMTAsi OTPOMHOTO KOJIMYECTBA HE(PYHKIIMOHUPYIOMNX, HO €IIe
He YTWIN3UPOBAaHHBIX aBToMoOuMIeil. [ToBcemecTHOE HMccaeqoBaHNE TaHHOM
poOIeMbI ABJISETCA Ba)KHBIM HaIpaBJIeHUEM COBPEMEHHBIX
9KOJIOTMYECKUX HCCIEIOBAHUN, 4YTO OIPEAENsieT aKTyaJbHOCTh Hallen
CTaThU.

[TpoGnema TBepABIX OBITOBBIX OTXOAOB (OBITOBOrO MycOpa) TaK e He
obomuta cTopoHOiT ACKHHCKUII paiioH pecrryOimku bamxopToctan. Lemnsio
Hareil paboTHI SBISUTACH OLleHKa MaciTaboB mpobieMbl TEO B AckuHCKOM
paifoHe U ompeeNicHIe BO3MOXHBIX IyTeH e¢ peIIeHus.

CyiecTBeHHOW OCOOCHHOCTBIO —paccMaTpuBaeMoOd TpOOJIEeMEI B
ACKHHCKOM paiioHe SBIseTCS TOT (pakT, 4To cOOPOM H BBIBO30OM OBITOBOTO
Mycopa 3aHHMAeTCs HECHCIHaIM3MpPOBaHHOE JUIS MJAaHHOTO  BHIA
nesTenbHOCTH npennpusitue MYII AcKWHCKHE TEIUIOBBIE CETH, UTO
Hen30e)KHO HAaKJIA[BIBAeT OTIEYaTOK Ha KauecTBO OpraHU3alud |
BBITIOJTHEHUSI IeATEeIHLHOCTH, cBsizaHHO#M ¢ THO. Bce HakomieHHbIe TBEpbIS
ObITOBBIE OTXOABI cuiaMu MVYII ACKMHCKHE TETJIOBBIE CETH BBIBO3STCS B
MIOJINTOH, KOTOPHIN HaxoauTcs B paioHe ceixa MumkuHO (MUIIKHHOCKAN
paiioH).

B HacTosmee Bpems KOIUYECTBO MPOXKMBAIOLIETO HACEJIEHUS B C.
Ackuno cocrapisgeT 8350 dein., a KOJIMYECTBO JOMOBIIAICHUN B C. ACKHHO -
2660 exn., B cpeqHEM B TeYCHHE Tofa, B cpenHeM, oobeM THO Ha omgHOTO
genoBeka coctapnset 1,2 ky6. m3. COracHO 9TUM JaHHBIM, B PE3YJIBTATE, B
TEUeHHe rojia o0pa3oBaHMS OTXOIOB, COTJIACHO pacyeram, oOpasyercsi He
menee 10020 m® TBepapix GbITOBBIX OTXOMO0B. K 3T0il 1mdpe cnemyer
npubasute 10 % Mmycopa, obpasyrommerocs npu yoopke TeppUTOpHi (IpH
ob0prgHOM yuere THO, 3TOT mapamerp HE YYMTHIBAaeTCs) M HE MeHee 5%
KPYHOrabapuTHBIX OTXOJOB, MTOro momydaerca 14697 m° TBepapix
OBITOBBIX OTXOJ0B B C. AckuHO U 262200 M® B menoM mo ACKHHCKOMY
paiiony.
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[Ipn oueHke 0OOBEMOB BBIBO3UMOIO TBEPJOIr0 OBITOBOTO Mycopa,
CJIelyeT OTMETUTD, YTO B MOCIIEAHEEe BpeMs HAOJI01aeTCsl CHU)KEHHE TIOUTH
B 2 pa3a, 4TO Mbl OOBSCHSEM HEBBICOKHM YPOBHEM OOCITY>KUBaHUS
HaceleHus 1o cOopy M BBIBO3y MyCOpa, YTO HEM30E)KHO TTOBJIEKIIO 32 COO0M
o0OpazoBaHue ¥ yBEJIMYEHHUE IUIOMIAAel HECAaHKIUOHHPOBAHHBIX CBAJlOK U
cene AcknHO ®W B paiioHe. OOmmit 00BEeM  BBIABICHHBIX
HECAHKIMOHUPOBAHHBIX CBAIOK cocTapiseT mo 2400 m°.  JlaHHBIE O
Hanbomee KPYNHBIX HECAHKIMOHMPOBAHHBIX CBAJKaXx B paloOHE cena
ACKWHO TIpHBe/IeHHI B Tabmmie 1.

Tabmuma 1
Hauboree kpymHbIe HECAHKIIMOHUPOBAHHBIE CBAIKH B ¢. AckuHO Pb

Mecto [Tnomane | ITpumepHsbIi CocraB mycopa
CBaJIKU CBaJIKU 00BEM CBAJIKH
yi1. Tarapuna 15 m? 6 M° BeITOBOM
yi. CoBerckas | 25 m? 25 m® BrITOBOI, conoMa,
OTXOJIbI
JIepeBO0OPadOTKH
Paiion 200 m? 60 m® BrIToBOI1, cotoMa,
Boji03ab0pa OTXO/IBI
JIepeBooOpabOTKH
BJIOJIb IOPOTU B | 6 M2 7.2 M2 BrrToBoii, conoma
CTOPOHY C.
Bbarasel
B paifone pexu | 6 m? 3Imd BrIToBO#M
Bypmunka

Hamu Opmm  chopMynupOBaHBI PEKOMEHAALNU 110  PEIICHUIO
npobiemsr TBO B cene AckuHo m B paioHe: 1) opranmszamuu MVYII
ACKHMHCKHE TEIUIOBBIE CETH ClIelyeT ONTHUMH3HPOBAaTh paboTy 1o cOopy u
BBIBO3Y MYCOpa, IPOBOJIUTH €€ OoJiee OPraHW30BaHHO U PETYJISIPHO (O 4eM
oOs3aTenbHO  MHGOPMHMPOBATh HacelneHue); 2) aJMHUHHCTpAlud  cena
AcknHO ¥ ACKMHCKOrO pailoHa cleqyeT YyCUIMTb KOHTpPOJIb 3a
nestenbHOCTEI0 MVYII ACKHHCKHE TEIUIOBBIE CETH 1O COOpYy W BEIBO3Y
TBO, mnpomaranmupoBaTh CpPeAM HACEICHHUS BOMPOCH IKOJIOTHUECKON
KyJabTYypsl (B TOM HYHCIE C HCIOIB30BAaHUEM MECTHOH Tiedatn); 3)
MIPaBOOXPAHUTEIBHEIM OpraHaM ClEAyeT MOBBICHTE 3((eKTHBHOCTH
pabOTBI  CBSI3aHHOM C  BBIIBICHHEM W IIPECEUCHHEM  CIIydacB
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HECAaHKIIMOHUPOBAHHOTO pa3MelIeHHs OBITOBOro Mycopa; 4) HaceJIeHHIO
CJIE/IyeT OTKAa3aThCsl OT AKOJOTUYECKHX NPaBOHAPYIICHHUH, JaKe OT TaKHX
«HE3HAYMTENIFHBIX)» KaK HECAaHKIIMOHUPOBAHHBIH BBIOPOC Mycopa.

Takum oOpazom, cieayeT NpH3HATh, YTO CHUTyalus co cOOpoM H
BBIBO30M TBEPJOT0 OBITOBOI'O Mycopa B ceiie ACKMHO U B paliOHe JlajieKa OT
ONTHMAJIBHOHM, O3KOJIOTHYECKas KyJIbTypa dYacThb JKHTENEH Tak ke
HEBBICOKAst, HO HECMOTPS Ha 3TO, BCEM OTBETCTBEHHBIM M HEPAaBHOAYIIHBIM
TONAM  CIEOyeT  YCHINTh  JAEATENbHOCTh (M TEXHHYECKYHD U
MIPOCBETUTENBCKYIO) HAIpaBlIeHHYI0 Ha pemeHue mpobiemsl THO B ceme
ACKHMHO U B ACKUHCKOM paloHe.

JIureparypa
1. Yepn O. M. Bunnuenxko B. H. [TpoGnema TBepabIX OBITOBBIX
OTXOJIOB: KOMILICKCHBIH moaxoa. — M.: DkonaiiH, Ecologia, 1996.
2. Cnuukom MHOTo Mycopa: PykoBoacTBo s yuurens ([erckas
KommnbloTepHas cetb Kuaner). — Boponex: “O6mectBo byreiiko, JItn”,
1996.
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JMasasroBa I'.A., Uynunosa T.II.
b® baml'V, r. bupck, Pb
Yyounosa T.I1., k.0.H.,00yeHm
gula-9696@mail.ru

T'UAPOXUMHYECKHI AHAJIM3 BO/Ibl PEK IOPIO3AHb 1
Y®A KAPAUJEJBCKOI'O PAMOHA

Pekn, sABNAIOTCA ONHOM W3 BaKHEHIINX DSKOJIOTUYECKH 3HAYMMBIX
COCTaBHBIX YacTeil 9KOCHCTEM W W3Y4alOTCS TPH  IPOBEACHHUH
KOMIUIEKCHBIX 9KOJIOTHYECKMX HCCIEIOBAaHMH, Tak W B KadeCTBE
CaMOCTOSITENILHOTO 00BEKTa IIPH MPUPOJOOXPAHHBIX UCCIIeNOBAaHUSX [2].

AKTyaJIbHOCTh THAPOXMMHYECKOTO aHayim3a BOxAbl pek lOpro3aHp H
Yda Kapaugenbckoro paitoHa - mpobieMa YiCTON BOABI M OXPaHbI BOJHBIX
9KOCUCTEM CTAHOBATCS Bce 0Oojiee OCTPBIMH [0 Mepe YCHJICHUS
BO3/ICICTBUS YEIOBEKA HA IPUPOLY.

Tsokenple MeTamwasl M MX COJMHM — CaMble PacIpOCTpaHEHHbBIE
IIPOMBINIJICHHBIE 3arpsA3HUTENH. B BOJZOEMBI OHM MOTYT IIOCTyNaTh W3
€CTeCTBEHHBIX HCTOYHHKOB, CO CTOYHBIMH BOJAMH HPOMBIIIJICHHBIX
npeAnpusTHii, atMocdepHsIME ocankamu u T.1. [1;3].

Lene Hameil paboOTHl HM3ydyeHHWE SKOJOTMYECKOTO COCTOSIHHSL PEK
Oprozans u Yda Kapanngensckoro paifoHa.

DKCHepUMEHTaNbHbIE HCCIeA0BaHUs MpoBoAwin B ampene 2017r B
1a00paToOpuy  SKOJIOTHYECKOTO  MOHHUTOPHHTA  (DM3MKO-XUMHYECKHX
3arps;3HEHUN okpyskatorier cpeapl (bupckuii pumman baml'V).

Tunpoxumuaeckuit ananus Bogbl pek FOpro3ans u Yda npeacrasiieH B
Tabnuie Nel.

Ta6umma 1
I'mapoxummyeckuid anasms Boabl pek FOprozans u Yga
IToxazaTenu, ex. Pesynbrarsl HopmaTtusst Metoast
HU3MEpEHui HCCIIEI0BaHUI ITIK aHaJIN3a
CanlluH
p. IOprozans | p. Ya
Bonopoausrit 6,77 7,72 6,5-9,5 IToTenmuo-
nokasarenb(pH), MeTpust
en.pH
OOmas 3,15 4,67 7,00 Tutpomer-
JKECTKOCTh, *JK pust
OOwas 189 206 1000 I'paBumer-
MHUHEpaJIN3aIus, pus
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mr/av3

Keneso,mr/om? 0,0023 0,0041 0,3 AAC
Caunen, mr/om? <0,002 <0,002 0,03 AAC
Kanmuii, mr/om? <0,0001 <0,000 0,001 AAC

1

Menp, mr/om? <0,0014 <0,003 10 AAC
Mapranuer, 0,0034 0,0053 1,0 AAC
mr/av3

W3 Tabmuupbl BHIHO, YTO BCE IOKAa3aHUs HAXOIATCS B Mpenenax
HOPMBI.

B mpobGax Boapl peku Yda comepkaHue IKene3a, Maprasia,
BOJIOPOJIHOTO TIOKa3arelsi, oOIIeil >KeCTKOCTH M 00IIell MHHepalu3alun
HEMHOTO BbIIIE, 4eM B peke IOpro3ans.

Taxum 06pa3om, BoJa B pekax ducTas. B 3ToM MOXXHO yOenuThCs, TaK
Kak B 00€HX peKax BOAWTCS MHAMKATOP YUCTOTHI BojoeMa — EBponeiicknit
xapuyc. Ho skosormdeckne nmpobiaeMsl CyIecTBYOT, Tak kKak FOpio3aHp u
Yumka odeHb cmiubHO oOMenenn. CBS3aHO 3TO C MOBATBHON BBIPYOKOU
necoB mo Oeperam peku. JIroau BeIpyOaroOT Jiec, U 3TO OKa3bIBAET BIIMUSHUC
Ha THAPOJOTHIECKUHA PEXKIM PEKH.

Jluteparypa

1. Boronro6oB A.C. MeToapl UcCIeIOBaHMN 3000€HTOCA M OLIEHKH
JKOJIOTMUECKOro cocTostHus BogoeMoB / A.C. boromo6oB. - M.: Akagemus,
- 2007. - 65 c.

2. T'apeeB. A.M. Pexu u o3epa bamkoprocrana / A.M. 'apees. - Ya:
Kuran, -2011. - 259 c.

3. Myp [Ix. Tspxensle MeTaiuisl B IpupoaHbIX Bojax / Jx. Myp, C.T.
Pamamyptn. - M.: Mup, - 2007. - 286¢.
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KATAJIUTUYECKOE OKHUCJIEHUE NEPBUYHBIX CIIUPTOB C
MOMOILBIO IMCO IO/ JEMCTBUEM COJIEN d-METAJLJIOB

[Ipomecc OKWCIEHHUS OPTAHWYECKUX BEIIECTB SIBISICTCS Ba)KHOM
oTpacipio xumuueckoro cuHre3a [1]. Tak, Hampumep, OPOIYKTHI
HEMONTHOTO  OKWCJICHHWS CHHPTOB — KapOOHWIBHBIE  COCIUHEHUS
(aypIeTHIBl M KETOHBI) 00JIATAal0T BBICOKOH peaKIIMOHHONW aKTHBHOCTBIO U
HAaXOISAT MPUMEHEHHE B IIONYYCHHH TETEPOIMKIMYSCKIX COCTUHCHHM,
JICKApCTBCHHBIX NPCapaToB U MOJMMEPHBIX MAaTCPUAJIOB.

B kauecTBe MOJAENBbHON peakuuu MJId HCCIENOBaHUs Ipolecca
okucneus cnuptoB ¢ JMCO mnpoTecTupoBaHa 3TaHONbHAas CHCTEMA.
OO6wmumii B MOJIEIBHOTO TIpoliecca MpeAcTaBieH Ha cxeMe 1.

Cxema 1
0
KI-AMCO 0—C,H;5 (o]
C:H;0H CH—C7 s cteca O o —c?
CC S — — CH; CH\O_C:HS_CH_‘ COOH +CHs C‘O—C;H_;

2 3 4 5

KT'- Kpucrannoruapar
[ponykrel peakuuu:2-amerampaerun, 3- 1,1-audTokcwdtaH, 4-
YKCYCHasl KHCJIOTa B 5-3THjarerar
BEIX0IBI TPOAYKTOB PEAKIIMH MIPEICTABICHEI B TabwmIe |
BrIxoq mpoAyKTOB B 3aBUCUMOCTH OT KPUCTAILIOTHAPATA

Tabmuma 1

No KT CoOoTHOIIIEHHE BBIX0JIa MPOJYKTOB peakuuu, %
n/m 2 3 4 5

1 FeCls-6H20 21 24 4 51

2 | Hg(NO3)2'H0 65 18 1 16

3 Co0S047H20 37 20 3 40

4 CrCl3-6H.0 34 36 2 28

5 CuS04-5H,0 32 28 5 35

Kak BuaHo u3 Tabn. 1 MakcuUMalbHbBIA BBIXOJ aueTaibaeruna (2)
HabmomaeTcs B ciydae katamuzatopa HQ(NOz)2'H20. BepostHo, 310
CBSI3aHO C 00pa3OBaHUEM METAUIMYECKOW PTYTH B XOJIE MOJAEIBHOTO
npouecca. s CrCl36H,O ob6napyxeHn 3HauutenbHbli BbIXOH 1,1-
IMsTOKCHITaHa (3).
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[IpoTecTupoBaHo BIMSHHE NPUPOABI CIHMPTOB Ha  MPOIECC
KaTaJUTHYeCKOTo oOkucieHus ¢ mnomompio JIMCO mnox naelcrBue
katamuzatopa Hg(NO3)2'H20. B kauecTBe ciupToB BbIOpaHsl OyTaHom-1 1
OeH3MI0BBIN cUPT. Pe3ynbTarhl npeacTaBieHsl B Tadbaune 2

BnustHue npupoIsl CIMPTA Ha BBIXOJ MPOYKTOB

Tabdauna2
Ne Crmpt CooTHOIIEHNE BBIX0/1a MPOAYKTOB PEakIyH, %
n/m aJbpAern] | amerajb | Kucjiaora | 3¢up
1 OraHon 65 18 1 16
2 Byranon-1 56 19 2 23
3 Bben3unoBslit >99 - - -
CIIUPT

BbIx0/1 MPOAYKTOB OKKCIICHUs OyTaHoma-1 GIM30K 10 COOTHOUICHHIO
K BBIXOJY TPOJAYKTOB OKHUCIeHHs 3TaHoja. CIenoBarenbHO, MIHHA
YIJIEBOJOPOJHOTO pagvKala HE CYIIECTBEHHO BJIHMSET Ha BBIXOJ
MPOJYKTOB OKHCIICHUS.

Takum 06pa3oM, B paboTe MPeACTaBICHBI PE3yJbTAThl HCCIICOBAHUS
KaTAIUTHYECKOTO  OKUCJIEHHsT  NEPBUYHBIX  anu(paTHUYECKUX  H
apomaTudeckux cnuptoB mon gedcreuem JIMCO B TOpHUCYTCTBHH
KaTAIUTHYECKUX  KOJMYECTB COCAMHEHMH TEPEeXOJHBIX METaJJIOB:
FEC|3'6H20, Hg(NO3)2'H20, Co0S04-7H,0, CrCl3-6H20 u CuSO45H,0.
MakcuManbHasi akTHBHOCTH 110 BBIXOJY aJIbJETH/I0B, BOCTPEOOBAaHHBIX
JUls opranuueckoro cuaresa, Habmomgaercs aast HG(NOs)o-H,0. Anerans
— 1,1-Au3TOKCHATAH, MEPCIIEKTUBHASL TOIUIMBHASI MTPHUCa/Ka, 00pa3yercs ¢
HauOOJIBIIUM BBIXOJIOM B cityuae ¢ karaiuzaropom CrCls-6H,0.

Jlureparypa
1.MaxmytoB A.P., YcmanoB C.M. ®OTOOKHCIEHHBIE IEPBUYHBIE
CHHUPTHl B KaTaIMTHYECKOM CHHTE3€ AJIKWIXHHOJIMHOB // Bamkupckuii
xuMuaeckuit xxypHai. 2017. T. 24. Ne 3. — c. 45-49.
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OIIPEJIEJIEHUE KAUECTBA BOJAONPOBOIHO BO/bI
T'OPOJIA YDA

OpmHa W3 TJIaBHBIX AKOJOTHYECKUX IMPOOJIEM COBPEMEHHOTO MHpa —
KayecTBO MHUTHEBOM BOIBI, KOTOPOE HEMOCPEICTBEHHO CBS3aHO C
COCTOSIHHEM 3I0POBBS HaceleHHs. Boma — 3TO NpeBHUI yHHBEpCalbHBIN
CHUMBOJI YUCTOTEHI, TUTOAOPONS M UCTOYHUK KI3HH.

B memoMm, HEyIOBICTBOPHUTENFHOE KadeCTBO ITUTHEBOH  BOIBI
OKa3bIBAET 3HAUMTENBHOE BIIMSHHE HAa COCTOSHHME 3/I0POBBSI HACEICHUS.
Tak, mo pgamHeiM BO3, B pa3BUBAIOIIUXCS CTpaHaX MOTPeOJICHUE
HE0OpPOKAaYeCTBEHHON BOABI SBISIETCA €KErOJAHO MPUYMHOM Tubenn
HECKOJIbKUX COTEH TBICSY 4eJOBeK. MaciTadbl pacipoCTpaHeHHs] OCTPBIX
KHILIEYHBIX nHpekuii CBSI3BIBAIOT c HEXBaTKOM1 WU
HECYIOBJICTBOPUTCIILHBIM Ka4€CTBOM MNUTHLEBOU BOJbI. yCTaHOBHeHO, qTo
Oonee MmuIHapa JoAei Ha 3emiie He oOecreueHbl JT0OpOKadyecTBEHHON
Bojoii [1].

B Poccum xaxpas msTas 1mpoba BOJOMPOBOTHONH BOXBI HE
COOTBETCTBYET CAHHTAapPHO-XMMHYCCKHIM HOpMaMm, Kaxaas BOCBMas
MUKpoOHoornaecknM, a 90% MUTHEBOI BOJBI B CTpaHe HE COOTBETCTBYET
PEKOMCHIYEMbBIM CaHUTapPHBIM HOpMam, XUMHNYCCKUM u
MUKPOOHOJIOTHUECKUM CTaHAapTaM. DTy BOJy UCTIONB3YIOT 70% ropomos u
HACENCHHBIX MTYHKTOB [2].

[MuteeBass Boma moMKHA OBITH 0O€30MacHOW B  AMUAEMHUYECKOM
OTHOIICHWH, Oe3BpeHOW TO0 XHUMHYECKOMY COCTaBy U 00iIaaaTh
YAOBJIETBOPUTEIbHBIMU OPraHoJICTITUYICCKUMU CBOMCTBAMHU. l_[pI/I
TUTUCHUYCCKON  OIIGHKE KauecTBa IMTHEBOW BOIBI  HCHOJB3YHOTCS
CIIEYIONIME IIOKAa3aTeN: HAaJHM4YUe IATOTCHHBIX MHKPOOPTaHU3MOB U
BO30yAMTENCH TMapa3suTapHBIX 3a00JICBAHUIT, KOHICHTPAIMS XUMHYCCKHX
BEIIECTB, B T.4. PaJHOAKTHBHBIX; U3MCHCHUE OPraHOJICIITHYCCKUX CBOWCTB
(Hammume 3amaxa, IPHBKYCa, OKPACKW, IOSBICHHE TICHBI, IUICHKH,
myTHOCTH) [3].

HccnenoBanus MOKa3BIBAIOT, YTO HEHTPATTM30BAHHOE BOJOCHAOKEHHE
ropozoB bamkoprocTaHa HE COOTBETCTBYET HEKOTOPBIM HOpMaM
mokaszarenied MyTHOcTH B ropone OkrsOpwsckuil. JKecTtkocTth, jxenesa,
Mapranna B ropogax Yda u Canapar.
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HaHHLIe XHUMHYCCKOI'O n MI/IKp06I/IOJ'IOI‘I/I‘IeCKOFO aHaJIN30B
MpCACTaBJICHBL B Ta6m/1ue 1.

Tabuuna 1
CpenHue mokasaTeind XMMHUYeCKOT0 aHain3a ropoios Pb

Toxasatems | da OKTAOPL- | (o Bupex | Benefeii Hop-
CKHit Ma

MyTHOCTS, 1,40 1,55 1,00 0,60 0,90 1,50

Oarn

XKectkocts, 112 8,60 10,80 9,80 9,50 10,00

MT-9KB./]I

Keneso, 032 0,28 0,35 0,17 0,21 0,30

MT/TT

Mapraser, 0,15 0,02 0,13 0,05 0,11 0,10

MT/TT

Takue mokaszaTenM MOTYT XapaKT€pPH30BaThCS HAJIMYHMEM KPYIHBIX
MPOMBIIIJICHHBIX TMPEANPHUATHI Ha TEPPUTOPHSIX TOPOAOB, a TaKKe
BBICOKMM H3HOCOM (6osee 70%) BOIOTIPOBOIHBIX CETEH.

MVII «Y paBogokaHam» - €/IMHCTBEHHOE NpeanpusITHE,
OCYIIECTBIISIIOIIEE IEHTPAIM30BaHHOE BoIocHaOkeHHe roposia Yda. Beero
3aJeiicTBOBaHO 7 BO/I03a00pOB: OTKPBITHI pPEYHOH BOJ03a00p U 6
B0/103200pOB MH(PMIBTPAIIMOHHOTO THIIA.

Pe3ynbraThl MOHUTOPHHTA BOJIONIPOBOIHOM BOAKI B I.Y (ha
Mpe/ICTaBIICHBI B TabmIe 2.

Tabmuma 2
Pe3ynbTaThl MOHUTOPUHTA BOJIOIIPOBOAHON BOAKI I.Yda

Ne
Hopmatussl

- [Tokazarenn, PesynbTats! [MAK Mertonb! aHanu3

/ €/l. "3BMEPEHU HCCIIeIOBaHUM CanlluH a

- 2.1.4.1074-01
Bonoponusrii

1 | mokasareib, 7,25+0,02 6-9 Horenuuomerp

usi

en.pH

2 Obmas 53+0,3 7,00 Turpomerpus
JKECTKOCTB, JK ! ! !

3 Obmas 261 + 26 1000 I'paBumetpust
MUHepalu3alus,
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mr/mm®
4 AMMO;-II/II/I-I/IOH, Mettee 0,4 20 Wonnas
MI/ M xpomarorpadus
5 Kanm13, menee 1,0 HE HOPM. Honnas
MI/ M xpomarorpadus
6 HanI/I31/I, 15+ 2 200 Honnas
MI/ M xpomarorpadus
7 XJIOpI/Ia,I[-I/IOH, 6,56+ 0,95 350 Wonnas
MI/AM xpomarorpadus
8 HI/ITpI/:IaT-I/IOH, vetiee 0,05 3.0 Honnas
MI/aM xpomarorpadus
9 HI/ITpaBT-I/IOH, 145423 45 Honnas
MI/aM xpomarorpadus
1 CDOC(I)E;.T-I/IOH, vettee 0,4 35 Honnas
0 | mr/mm xpomarorpadus
1 CyJ'IL(gaT-I/IOH, 177426 500 Honnas
1 | mr/oam xpomarorpadus
| Keneso, r/me® | 0,033:40,003 03 AAC
é ]:/I/[rjgi;ﬂeu’ menee 0,001 0,1 AAC
i ﬁ:/n;:;;u menee 0,002 0,03 AAC
é ﬁ:ﬁl";ﬁ“ weriee 0,0001 0,001 AAC
1 | XIIK, MHA & 14.1:2:
6 | MrOa/m? 113 30 4.190-03

HccnenoBanus BogonpoBOIHOM Bob! I.Y (bl B 3uMHMN nepuoy 2018
rofa TOKa3ajd, YTO BCE IIOKAa3aTelIH COOTBETCTBYIOT HOpPMAaTHBaM
0€30MacHOCTH 1 KauecTna.

Jlutrepartypa
1.benssaun B. JKusHb, Monekyia BojbI 1 30J0Tas nponopuus / Hayka
u ku3Hb. — 20041, - Ne 10. —¢. 2-9.
2.. bepnonocos C.C., MengeneeBa E.A. Xumus. Hoseiimuit
cnpaBouHUK. — M.: «Maxaon», 2006r.
3. Koueprun B.H. Xumuueckuil cinoBapb MIKOJIbHUKA. — MUHCK:
«Haponnas acsetay, 1990r.
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IHHOJYYEHUE CTABUJIABATOPA ATH/J10JIA-21 B
MMPOU3BOJCTBE CHHTETHYECKHUX KAYYYKOB

Armmon 21-TT sBnseTcs TONXYHPOIYKTOM Ui CTAOHMIIM3aTOPOB
Arupnona-30, a taxke BC-1 u BC-12, ucnonp3yeMbIX B IpPOU3BOACTBE
CHHTETHYECKHX KayJyKOB.

[losBieHHMEe HOBOTO  aHTHOKCHAAHTa CBSI3aHO C  3alpeToM,
BBIHECEHHBIM MEKAYHAPOIHBIM €BPONEHCKUM COOOIIECTBOM KaydyKOJIEIIOB
Ha TpPUMEHEHHE B BHJE ChHIpbS s CTAaOWIM3aTOpOB HOHWI(pEHONIA -
MpOAYKTa, OTINYArOMICTOCH MOBBIIIEHHON TOKCHYHOCTRIO. B KadecTBe
aNbTCPHATHBBI  YYCHBIC  ICHTPAJbHOW  3aBOJCKOW  J1abopaTopuu
akiuoHepHoro oomecta "CTepauTaMakcKuii HeTeXUMHUYecKuil 3aBox”
MIPEJIOKUIIN MCII0JIb30BaTh TeTpaMephl NoIMIIponiieHa [1].

Arunon-21 npeacraBusieT OO0 BI3KYI0 MEMTOOOPA3HYIO KUIKOCTh OT
SHTapHOTO O KOPHUYHEBOIO I[BETA C AapOMaTHYECKHM 3alaxoM, He
pacTBOpsieTcss B BOZE, PacTBOPSIETCS B JTAHOJIE, TOIYOJe, MHOIydaroT
ankmwimpoBanueM QeHona onepuHamu Cg12 B IPUCYTCTBHM KaTan3aTopa

[2].

KadecTBO MONy4EeHHOrO MPOJIYKTA JIOKHO COOTBETCTBOBAaTh TY
2425-45205742686-2003.

V3yueHO BAMSHHUE TEMIIEPATypPhl CHHTE3a M COOTHOIICHUE HUCXOIHBIX
pearecHTOB (PEHOJI: TETPaMEepPhI MPOITUIICHA HA BBIXO MIPOAYKTOB.

B Xxome TPOBEACHHBIX CHHTE30B OBUIM IOJYYCHBI PE3YJIbTAThI,
MpecTaBIeHHbIE B Ta0OwmIe 1.

Ta6muna 1.
PesynbraThl Hccne10BaHNH aTKMIIMPOBaHUS (eHOIIA TETpaMepaMHu
IIponuIeHa
MonbHOE Karanuszato | Temnepary | Bpemss | Copaepxanue B
COOTHOIIIEHUE p pa peaxu peaxkIoHHON
DO TT CHHTE3a, " macce,%
°C MoHo- Hu-
AdD AdD
1:0.45 [Isropo- 125-127°C | 24 0.18 0.18
1:0.6 naiT 120-121°C | 44 59.19 4.74
CT 275
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B nannoii pabote BapbupoBajiiack Temmeparypa cuntesa ot 120 °C 1o
127°C c uenblo BBISBICHHS 3aBUCHMOCTH BIIMSIHUSI TEMIIEPATyPhl Ha BBIXOJ
MOOOYHBIX TPOAYKTOB, a TaKKe COOTHOIIEHHE HCXOJIHBIX PEarcHTOB —
(eHoI: TeTpaMephl NPOIUIICHA.

49996427

37498581 --f--
v nua-1

2500074 —1-t-H------

1250290711

50,594 —J ---------- e ;

00.00 02.52 05.05 07.58 1010 1263 1516 17.69

Puc. 1 . XpomarorpamMmMa npoyKTa, MOJIy4eHHOTO B Pe3yJIbTaTe
ankwMpoBanus GeHoa Gpakuuei TerpaMepoB NPoNIeHa

Ha =xpomarorpamMme, IOMHMO I€IE€BOTO NPOAYKTa MOHO-AD,
MIPUCYTCTBYIOT 10OOYHBIN npoaykT au-Ad, nenpopearuposasmue TTII u
(deHoI

TakuM o0pa3oM B pe3ynbTaTe HCCIEIOBAHMH OBIIM yCTaHOBIICHBI
ONTUMAallbHAasl TEeMIlEpaTypa U COOTHOLICHME HCXOAHBIX PEareHTOB: B
cuHTese  (eHonpHOro aHthokcmmanta Arumon-21TT B kadectBe
KaTaju3aTropa LelIecoo0pa3HO HCIIOIb30BaTh KaTHOHOOOMEHHYIO CMOIY
Ieroponaiit CT-275, MOIbHOE COOTHOLIEHHUE MCXOJHBIX PEAreHTOB —
¢denomn: TTII paBroe 1:0,45; Temneparypa cuatesa 120 °C, T.k. Ipu JaHHBIX
yCIIOBHAX HaOII0aeTCs MeHbIee 00pa3oBanne MOOOUHbIX au-AD.

Jluteparypa
1.0630p «MupoBoH peIHOK aHTHOKCHAAHTOB», OAO «I'mupokayayk»,
2005.
2.6.H.I'opOynos, S1.A. I'ypeuu, WU.I1. MacioBa, X1MuUsl 1 TEXHOJIOTUH
CTaOMIIM3aTOPOB MOJMMEPHBIX MarepuanoB. Xumus, Mocksa, 1981. -191 c.
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YCOBEPIIEHCTBOBAHHUE TEXHOJIOI'HA
JAETIIPUPOBAHUSA U30IIEHTAHA B NT30AMMJIEHBI

ITpouecchl AeruapupOBaHKs 3aHUMAIOT Ba)KHOE MECTO B XUMHUIECKON
MPOMBIIICHHOCTH. JIaHHBIMM PEaKIHUsSMH [OJTYyYaloT HEHACHIICHHBIC
COCAMHEHUs, ICHHBIE B KauyecTBE MOHOMEPOB MJsl TPOU3BOACTBA
CHHTETHYECKOTO KaydyKa W INIAaCTMAcC, CHHTE3a BBICOKOOKTAHOBBIX
KOMIIOHCHTOB OCH3WHa W JAPYIMX BaXKHBIX XHUMHYECKHX IPOIYKTOB.
IlonaBngromiee OOJNBIIMHCTBO XUMHUYECKHX IPOIECCOB TPOTEKaeT B
YCIIOBUSIX IIPUMEHEHUS KaTanu3aTopoB. IIpu 3ToM KaxIoi XMMHUYECKOU
peakUiu COOTBETCTBYET OCOOBIH TPOAYKT, 3a4acTyi0 MOJ0OpaHHBIN
SMIIMPUYECKUM NYTEM U OTIHYAIOUIMHCA YHUKAIBHBIM XHMHUYECKUM
COCTaBOM, CTPYKTYpOU U BHeUIHel GopMoii.

Taxk, aTrOMOXpOMOBBIE KaTaIH3aTOPhl WK KaTanu3aTopsl UM-2201 u
NM-2201C mpuMmeHSIOTCS Ui TIpolecca JeTHAPUPOBaHHA OyTaHa,
W30IICHTaHa W M300yTaHa B KHILIIIEM CJIO€  LUPKYJIUPYIOIIETO
KaTajJu3aTopa Ha  YCTAHOBKax  HemNpepslBHOrO  gaelictBus. HM-
2201mpencraBiser co00H MEITKOIUCIIEPCHBIN IMOPOIIOK, MEIOMIUN COCTaB
(macc.%):  SiO2(11%), Al03(72%), Cr203(13%), K20(2,8%).[1].
ATIOMOXpOMOBBIH KaTanu3atop moj Mapkoit UM-2201C nmpenHasHadeH s
JETUAPUPOBAHMSA JIETKUX NapaduHOB. KaTamm3aTopsl HEB3PBIBOOIACHEI,
HETOPIOYH, HE MOACPKUBAIOT TOPEHHUS.

B mporecce uccnenoBaHus BBIOJHEH aHAIN3 ICTHUIPUPOBAHUS B
MICEBI0 JKIDKEHHOM CIJIO€ IIPH HENPEPHIBHOH NHPKYJISAINH B CHCTEME
peakTop - pereneparop. Katanmzatop stanon UM-2201 dpakunoHupoBaH
cornacHo TY- 38.103706-90.

Lenbro paboTHI SABISETCS ONpE/IEICHHE aKTUBHOCTH U CEJICKTHBHOCTH
IIOMOXPOMOBBIX KaTaJlM3aTOPOB, OLEHUBAs MX 110 Pa3yIMuHBIM (pakTopam,
BBISBIIAS HauOoyiee ONTUMAJBbHBIA JJIsI  peakUuW  JEeTHIPUPOBAHUS
U30TIEHTaHA.

Pesynbratel  ompeneneHuss ~— aKTUBHOCTM U CEJIEKTHBHOCTHU
katann3atopoB UM-2201 u UM-2201C npezacrasiens: B Tadmumie 1.
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Tabmuua 1.
KauecTBeHHbIe XapakTepucTHKH Katanuzaropos UM-2201 u UM-2201C

HauMeHOBAMME Hopwmst PesynbTarhl aHanu3oB
OKA3ATeNs] mo TY NM-2201 NM-2201C
1M-2201
1.BHemHuit Bug ITopomox ITopomox [Topomok
cepo- cepo- cepo-
3€JICHOTO 3€JICHOTO 3€JICHOTO
LBETa LBETa 1BETa
2.HachImHas IWIOTHOCTD, I/cM® 1,0-1,4 1,21 1,14
3.Macc. mons ¢pakuunm MeHee | He Ooiee 29,4 211
71 MKM., % 40,0
4. MexaHuuecKast POYHOCTb, % | HE MEHee 83,5 82,0
72,0
S.ZYZ[eJ'IBHaﬂ TIOBEPXHOCTb, 30-60 46,5 47.0
M“/Tp
6.MaccoBas JIOJIS
OICCTUBAIICHTHOTO  XpoMa B 10-35 175 18
rnepepacyere Ha OKCH]T B ' '
MIECTUBAJIEHTHOTO XpoMa, %o
7.KatanuTuueckrue CBOKWCTBA
-BeIX0Jl HempenenbHbix Cs Ha | He menee 46,2 475
MIPONYIIEHHBIN n300yTaH, % 45
-BbIxoa HenpenenbHbix Cs Ha | He menee 85,9 88,0
pasioKeHHbIH n300yTaH, % 85
8.AKTHUBHOCTB/CEJIEKTUBHOCTD 80% 75,9% / 76,63% /
Karanpzatopa B TIpoIiecce 27,5% 28,05%
JNETUAPUPOBAHUS HM3OICHTAHA,
%

B pesynprate uccnenoBaHuii, npoBenéHHbIX B LleHTpampHONI
3aBojickoi saboparopunn OAO «CrepnuTaMakCKui HePTEXMMHUUECKUN
3aBoay» r. Crepauramak, ObLTO JOKa3aHO, 4To Kataim3atop UM-2201C, o
CpPaBHEHHWIO C JPYTMMH, sBIsSeTcs HanOoiee 3((eKTHBHBIM B peakuun
JNETUAPUPOBAHUS B UMEET HAaHOOJBIIYIO aKTUBHOCTh M CEJIEKTUBHOCTb.

Jluteparypa
1. Carbues U. P., A6aymmnu W. III., Ilapadee P. ®@.Pereneparus
aKTUBHOT'O HAHOCJIOS OTPabOTaHHOIO aTIOMOXPOMOBOTO KaTaM3aTopa B
BY mna3zme nonmxeHHoro nasnenus IlepcriextuBHble Marepuansl.- 2007.-
Ne5.- C. 93-96.
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®OTOKATAJIMTUYECKU CUHTE3 MOJUAHUJINHA

IMommannnua  (ITA) sBmseTcs OXHWUM W3 HamboJiee Ba)KHBIX
IpeACcTaBuTeNell Kiacca MPOBOIIIINX IIOJNHCOTIPSDKEHHBIX IIONUMEPOB U
MpUBJICKaeT K ce0c¢ 3HAYUTEINBHBI HHTEpEeC 3a CYET YCTOMYMBOCTH K
YCIIOBHSM BHEIIHEH CpeAbl M CIIOCOOHOCTH BCTYNATh KaK B KHCIIOTHO-
OCHOBHEIC, TaK M OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC B3anMoaeHcTu [1].

M3BectHo [2], yto IIA — momumep, COCTOSIIMKA U3 OKHUCIEHHBIX H
BOCCTAaHOBJIEHHBIX GparMeHToB (puc. 1). CTpyKTypa HOJMaHUINHA:

A AL O) )

B 3aBUCHMOCTH OT CTENEHU OKHCICHMS BBIICISAIOT 3 OCHOBHBIC
dopmer TTA [2]: y = 0 — mnonHocThiO oOKkHcieHHas (opma IIA —
MEPHUTPAHWINH, ¥ = | — MOJHOCThIO BOCcTaHOBJICHHas (opma I[TA —
neiikosmepanbauH, y = 0,5 — dopma ITA ¢ COOTHOIICHHEM OKHUCICHHBIX W
BOCCTAaHOBJICHHBIX ()parMeHTOB paBHbIM 1:1 — 3MepabIuH.

PesynbraTe! npoaenaHHO# paboTHI MpecTaBIeHs! B Ta0I. 1.

Tab6muma 1
Bnusaue kaTanuzaTopa M mpoMoTopa
Ha ()OTOKATATMTUYECKHH CHHTE3 NMOJIHaHUINHA

N° Karanmnzatop IIpomotop Beixon ITA %
n/n [K1] (2% ot macchl Kt)

1 FeCls-6H0 - 36

2 CUSO4‘5H20 - -

3 NiCl2-6H.0 - -

4 FeCls-6H,0 CuSO,-5H,0 95

5 FeCls-6H20 NiCl,-6H.0 38

6 Fez(SO4)3'6H20 - 31

7 Fez(SO4)3'6H20 CuS0O4-5H20 93

8 Fe(NO3)s-6H20 CuS0O4-5H,0 >99

9 FeSO,-6H,0 CuS0,4-5H,0 24

Cpezu/[ HU3BCCTHBIX MCTOAOB CHUHTC3a IIA OTCYTCTBYIOT JaHHBIC O
(I)OTOKaTaJ'II/ITI/I‘ICCKOM CHHTCEC3C. Pa3pa60TKa TaKOro CHHTE3a B MIATKUX
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YCIOBHUSIX TMO3BOJIMJIO Obl 3HAYUTENBHO YINPOCTHTH MPOIECC MOMYYCHHS U
BoieneHus [1A, a Takke 3HAUUTENBHO Y/ICIICBUTH €ro0 Ce0ECTOUMOCTb.

Lenbto JAHHOM paboThI SIBUIIOCH HCCIIeTOBAHUE
(bOTOKATATUTHYECKOTO CHHTE3a MMOJMAHWINHA M3 aHWITHHA MOJ ACHCTBHEM
coneii  d-meramioB:  FeCls:6H,0, Fe(NOs),-6H,0, Fey(SO4)3-6H20,
CuS04-5H,0, NiClz-6H,0 npu o6yuennn Hg-namroii.

Cpemn mpotectupoBanubix cosneii:  FeCls6H,0, Fe(NOs),-6H-0,
Fex(S04)3-6H,0,  CuSO4-5H,0, NiCly'6H,0  dorokaTanuTHueckyro
aKTUBHOCTh B CHHTE3¢ IOJHAHWIMHA TNPOSBIIA TOJIBKO COEIHHEHHS
TpeXBaJCHTHOTO xeie3a. Beixon 1A 1yt coenvHeHu skene3a COCTaBIsIeT B
mpenenax 31-36%. OpHako, mo0aBiieHHWE APYTHX COJIGH B KadecTBe
MPOMOTOPOB 3HAYMTEIBHO IMOBBIIACT BBIXOJ IIENEBOrO Mpoaykra. Tak,
Hanpumep CuSO4-5H>O mposiBisier CylIecTBEHHBIH HPOMOTHUPYIOLINI
spdexr mas Fe(NOs)26H20. Brixog ITA mnpu 3TOM MakcuMmaleH Hu
cocrapisier 6osee 99%.

WHTepecHO OTMETHTh, 4YTO JBYXBAaJCHTHOE IKeie30 B  (opme
FeSO,-6H,0 manoakTuBHO B pose Karanu3aTopa cuHresa [1A.

Takum  obpasom, B  paboTe  MpPEACTABICHBI  PE3YJIBTATHI
(OTOKATATUTHYESCKOTO CHHTE3a IOJHAHWINHA U3 aHWINHA 0] JeHCTBHEM
coneit d-metamnoB: MakcUMaNbHBIA BBIXOJ MOJHAHUIMHA OOHAPYKEH JUIS
katanuruueckoi cucrembl Fe(NOs):6H,O B mpuCyTCTBHHM MPOMOTOpa
CUSOA'SHZO.

Jluteparypa
1. Palaniappan S., John A. Polyaniline materials by emulsion
polymerization pathway // Prog. Polym. Sci. — 2008. — V. 33. — Ne 7. — P.
732-758.
2. Masters J.G., Sun Y., MacDiarmid A.G., Epstein A.J. Polyaniline:
Allowed oxidation states // Synth. Met. — 1991. — V. 41, — Ne 1-2. — P. 715-
718.
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DPOTOKATAIMTUYECKOE AJIKMWJIMPOBAHUE INIUPUINHA

M3BecTHBIE METOIBI CENEKTUBHOTO CHHTE3a 2-METHIITHPHANHA (WK 0.-
MTUKOJIMHA) WMEIOT CYIIECTBEHHBIC OrpaHWdYeHHs. Tak, HalpuMep, METOo[
CHHTE3a O-TIUKOJIMHA B PEAKIHi MUPUAWHA C ITUA30METAaHOM IPOTEKAacT B
OYeHb TOKCHYHBIX W B3PBHIBOOMACHBIX YCIIOBHAX. KaTamnTudeckue peakuuu
CHHTE3a 2-MeTHITTHPUANHA u3 JTUBUHHUJIAIICTHIICHA WIH
runpoypHIIKapONHOIA ¢ aMMHAAKOM BO3MOJKHBI JTUIIIb MIPH OYCHB JKECTKUX
ycnoBusax [1].

MeTunizaMenieHHbIe MUPUIUHBI (TIMKOJIMHBI) SIBIISTEOTCSI
MpPE/IICCTBCHHUKAMH ~ OHMOJIOTHYEeCKA aKTUBHBIX BemiectB [2]. Tak,
Harpumep, P-nukoiavH (3-METWINHPHIWH) NPH OKUCICHUHM INPHBOIUT K
00pa30BaHMIO HUKOTHHOBOM KHCIOTHI (BUTamMMH PP). OcCHOBHBIM
JIEUCTBYIOIIUM KOMIIOHEHTOM H3BECTHOW COBPEMEHHOW OHOIOTHYECKOM
aktuBHOH moOaBku  «TypOocnmmMy»  cuMTaeTcs MTHKOJIMHAT — XpOMa,
CHUHTE3UPYEMBIH U3 O-TIMKOIHHA (2-METHIMTHPUINHA).

Henpro JAaHHOM paboTHI SIBUJIOCH HCCIICIOBaHHE
(hOTOKATATUTHIECKOTO aJKUINPOBAHHS TMHPUINHA C TOMOIIBIO TIEPBUYHBIX
anudaTUuecKux CIUPTOB Nox aeiicTBueM coueit d-mertamnos: FeClz-6H,0,
CuS04-5H,0, NiCly-6H,0, Hg(NO3)2-H20 npu o6nyuennu Hg-nammoi.

Oo6mast cxema mporecca (HOTOKATATUTUICCKOTO —ATKHIAPOBAHUS
MUPUANHA IPUBEICHa Ha puc. 1.

= Kt = 2 R
- - s
~ | + R-OH Y®-06nyueHune; ~ | + ~ |
N 25°C; 4 yaca N R N
a b

R = CoHs; CgHy; i-C3H7; C4Hg; i-C4Ho.

B xkauecTBe mNPOAYKTOB (OTOANKMIHUPOBAHHS OOHApPYKEHBI 2-
aNKWIMUpUAMHEL (a) U 3-ankwimupuanesl (0). BimsHue katammsatopa,
MPUPO/IbI CIIUPTA HA KOHBEPCHIO UCXOIHOTO MMUPHUMHA U BBIXOJ MPOIYKTOB
ANKWJINPOBAHMS TIpECTaBIeHa B Tao0m. 1.

Tabmmma 1
BnusiHue kaTtanuzaTopa, IPUPOABI CIMpPTa
Ha ()OTOKATATMTUYECKOE AJKMIMPOBAHHE TUPUANHA
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Konsepc
0 CootHouleHne
N Karammsarop us
R-OH
n/n [Kt] TMPUINH
N a b
a %
1 FeCl3-6H,O Et-OH 7 56 44
2 CuSO45 H.0 Et-OH 2 >99 -
3 NiCl,-6 H,O Et-OH - - -
4 Hg(NOz3). H20 Et-OH 83 75 25
5 Hg(NOz3). H20 Pu-OH 79 77 23
6 Hg(NOs).- H.O i-Pu-OH 81 73 27
7 Hg(NOz3).- H20 Bu-OH 67 89 11
8 Hg(NOs),- H.O i-Bu-OH 64 82 18

Haunbonmpmmii kaTamutudeckuii 3(p(eKT Mo KOHBEPCHH HCXOTHOTO
MUpUANHA HAONIOMaeTcs I HATpaTa PTYTH W JOCTUTaeT 3HadeHus 83%
IpU ANKWIUPOBAHUU C IIOMOIIBIO 3TaHONA. BeposTHO, 3TO CBSA3aHO C
o0pa3oBaHHEM PTYTHOPTaHWYCCKUX MPOM3BONHBIX  MHUPHAWHA, KAk
HHTEPMEIUATOB PEAKIUH.

Kak BugHo w3 Tabn.l coOOTHONIEHHWE BBIXOJAa MPOIYKTOB
ANKWINPOBaHUS  2-alKWI ¥ 3-aIKWINHPUAWHOB TOJA  JICWCTBUEM
Hg(NOs3)2-H20 cocrasnsier 3:1, COOTBETCTBEHHO M CMEIIEHO B CTOPOHY
oOpa3oBanus 2-aNKUINUPUANHOB. Clie0BaTEIbHO, AJKUIMPOBAHUE II0
OPTO-TIOJIOKEHHIO SIBJISIETCS HanboJsiee 01aronpusTHBIM.

Jlureparypa
1. Roger Adams and E. W. Adams. Pinacol hydrate. Organic
Syntheses, Coll. Vol. 1, p.459 (1941);
2. Roger Adams and E. W. Adams. Pinacol hydrate. Organic
Syntheses, Coll. Vol. 5, p.87 (1925);
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AHAJIN3 KAYECTBA 3THJIOBOI'O CITUPTA

OtunoBeii, win BUHHBIH, criupT (CoHsOH) - 3To mpospaunast nerydas
KHUIKOCTH C pE3KUM 3amaxoMm. Temrmeparypa kumenust 78,37° [2]. B
3aBUCHMOCTH OT CII0CO0a ITOJIyIEHUS U OYHCTKH 3TUIIOBOTO CIIHPTA B HEM
MOT'YT IIPUCYTCTBOBATh Pa3JINYHbIC IIPIMECH: BBICIINE CITUPTHI, aTbJCTHIB,
KETOHBI, KApOOHOBBIE KHCIIOTHI, YIIIEBOJOPOIBI U Ipyrue BemecTsa [1].

B pabote npexncTaBiIeHs! pe3ynbTaThl aHAIN3a COAEPKaHUS MIpUMeceit
B Pa3IM4HBIX 00pa3lax STHIOBOIO CIIUPTA 1O MIEPETOHKH U MOCIe Hee.

Mamepuanst u Memoowvl uccied08anus

OObeKTaMM HCCIIEIOBAaHHS SIBISIFOTCS: CIUPT «Anbhay (IMHUIIeBOi
CIHPT), STWIOBBIH cUPT 95%(KOHLIEHTpAT Ui MPUTOTOBIECHUS pacTBOpa
JUIL Hapy)KHOTO TPUMEHEHMs) M OSTHJIOBBIH CIIMPT, MOJYyYSHHBIH B
JIOMAIITHUX YCIOBHUSIX (CAMOTOH).

CopneprxkaHne TpUMecer OIpEeessiIi XpoMaTorpauuecKuM METOJIOM
Ha xpomarorpade «Xpomarik-kpuctamt 5000».

Taoéauna 1
CojeprkaHue IpuMecel B STHIOBOM CIIHPTE A0 NMEPErOHKH, MI/JI

0 Kommnonent Crupr OTUIOBBIN Camoron 48%

/I «Anbday coupt 95%

1 Areranperun 1.261065 69.862011

2 Mermnanerar 12.035671

3 DTunanerar 1.100235 28.896753

4 Meranou 0.00118106.% | 0.00247006.% | 0.000856006.%

5 [Iponanon 0.307409 112.669212

6 2-TIPOTIaHOI 1.665783 2.384014 1.721338

7 W3o0yTanon 644.092514

8 Byranon 15.238900

9 H3oamunon 0.261804 1231.934111
10 | l-rugpokco-2- 5.673894

TreKCaHOH
PesynbTarhl KOJWMYECTBEHHOTO aHanmu3a mokasanmu (tabdm.l), dto

HAMMEHBIIIeE KOJIUYECTBO IPHMECEeH COAEPKHUTCS B PEKTUGHLINPOBAHHOM
crupte «AJbday, HauboiblIee — B CaMOTOHE W JTWIOBOM crupte 95%
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(KOHIIEHTpAT JJIs1 MPUTOTOBJICHUS PACTBOPA JUIA HAPYKHOTO MPUMEHEHHS U
MPUTOTOBIICHUS JIEKAPCTBEHHBIX (OpPM).
JIist OYMCTKM 3THX CIIMPTOB MCIIONIB30BAIN METOJ IIPOCTOMN MEPETOHKH
KHUIKUX BerecTs [3].
Taoauma 2
Cozepxanue IpuMeceii B 3THIIOBOM CIIMPTE MOCIIE TIEPETOHKH, MT/IT

Ne Komnonent OTUIOBBIHN cUpT Camoron 50%
n/n 95%

1 AneTanbaerus 1.249815 50.994299

2 Merunanerar 10.640919

3 Orunanerat 1.100022 22.625171
4 MeraHon 0.002458 06.% 0.001007 06.%
5 ITponanon 0.197867 99.153871

6 2-TIpONaHoN 2.215790

7 W300yTanon 615.777012
8 Byranon 9.219010

9 W3oamuion 0.241580 1019.544901
10 4-runpokco-2- 4.875521

OyTaHOH

Pe3ynbraThl XxpoMaTorpa4eckoro aHajanu3a STHIOBOTO CIUPTa HOCIE
MEPEeroHKH Moka3anu (Tabn.2), 4TO KOJNMYECTBO NIpuMeced B OOBEKTax
HCCIICIOBAaHMS 3HAUYUTEIIBHO YMEHBIIHIIOCH.

Takum 00pa3om, B JaHHOW paboTe XpoMarorpaduueckuM METOIOM
OIpe/IeNICHO KOJMMYECTBO NMpHMeEcel B HccieayeMbIx oOpasuax. [lokasaHo,
YTO C TIOMOLIBIO IPOCTOH TEPErOHKH MOXHO OCYLIECTBHUTH OYHCTKY
Han0oJee 3arps3HEHHBIX CIIUPTOCOIEPIKALINX OOBEKTOB.

Jluteparypa

1. Bauypun I1.5., CmuproB B.A. «TexHOIOTHS THKEPO-BOIOYHOTO
MIPOU3BOJICTBA» - MockBa: [IumieBast MpOMBIIIIICHHOCTD, 1975.

2. Crabunuko B.H., Poiirep .M., IIporok T.b. «3THn0BBIN crimpT»
- Mockga: [1unieBast npoOMBIIUIEHHOCTb, 1976.

3. Texnuka paboTel B xuMuueckod nabGoparopun// IIpocras
MIeperoHKa: http://www.fptl.ru/tehnika-labrabot/prostaja-peregonka.html
(nara obpamenust: 2.04.2018).
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OIPEJEJTEHUE CTEIIEHU ITOPAKEHUSI TKAHEM JINCTA
TILA CORDATA, ITIPON3PACTAIOIIEN BJIN3 ABTOJOPOI' B
I'OPOJE BUPCK

AxtyanpHOCTh.  TKaHM  JHCTHEB  JPEBECHBIX  PACTCHUH,
MOBPEX/CHHBIC B IPOLECCE AHTPOIIOTCHHOT'O 3arps3HEHHs aTMocQepsl,
BBIOBIBAIOT M3 (POTOCHHTE3a M TPEKPAIIAIOT BBIIOIHATH CBOM OCHOBHBIC
()YyHKIIMM: CHHTE3 OPraHMYECKOTO BEIECTBA, BBIACICHUS (UTOHIUIOB H
kucnopoaa. PyHKIUA 3aAepKaHNs IBUIM YMEHBIACTCS, TaK KaKk Ha Clerka
BIIA)KHYIO IIOBEPXHOCTH JKUBBIX JIUCTHEB OCEAAaET OCHOBHAs Macca mbuy [1].

Lenpto Hamed paboThl SBISUIOCH ONpE/ENICHHE BIMSIHUE BHIOPOCOB
ABTOTPAHCIOPTA HA TKAHH JHCTHEB JIUIBI CEPALIETUCTHOM.

XoJ paboThl:

Mer B3sutn 1o 10 nucteeB nmnbel cepaneuanoi (Tilia cordata) ma
ISITH pasHbIX ynumax ropoxaa bupck. M3mepunu mokasareny, yKa3aHHBIE B
METOJMKE BHITOJHEHHUS PaboTh [1].

Vimna KomMmyHncTHaeckas: mepBblil Al OT JOPOTH, BETBU HIDKHHE
HaIpaBJIeHHbIE B CTOPOHY JIOPOTH. YIINIIA OXKHUBJICHHAS.

Vimma Mupa: nepBblii ps OT JOPOTH, BETBH HWKHHUE HAIpPaBIICHBI B
CTOPOHY J0POTH, Tpacca OXKHUBICHHAS.

@®OK (mapx BunokypoBa): TpeTuil psa OT IOPOTH, BETBU HHXKHHE,
HaIpaBJIEHB! B IPOTHUBOIIOJIOKHYIO CTOPOHY OT JIOPOTH.

Vnuua JleHuHa: BTOpo# psii OT JOPOrY, BETBU HUYKHUE HAIPABIIEHBI B
MIPOTHBOTIOIOKHYIO CTOPOHY OT JJOPOTH. Jlopora 0)kKMBJI€HHAS.
Teppuropus LIPb (mapkoBas 30Ha): pacctosiare ot goporu 20 MeTpoB,
BETBU HIKHHE HAINIPABICHHBIE B CTOPOHY JOPOTH.
Pe3ynbTaTsl IpOBEEHHBIX UCCIEOBAaHUIL:
Tabmumnal
[poueHT nopakeHHO# TkaHel nucTa sl cepauenuctHol (Tila cordata) va
UCCIIEAYEMBIX y4acTKax

Mecrto ot6opa mpo6 | [lmomans [IporieHT MOBpEXTCHHON TKaHH,
JIACTa,S %
KoMmmyHnuctuueckas 715 0,3357
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Jlenuna 56,7 0,183
Mupa 64,2 0,278
1IPb 86.4 0,0015
dOK 49,6 0
AHanu3upys NOJyYEHHBIE PE3YIbTAThl NOJYUUIH CIEAYIOLUINE BHIBOABIL:
100% -

80% |—— m OOK

60% | — LPE

40% - JleHnHa

20% Mupa

B KoMMYHUCTUYeCKas
0%
MpoUEHT NOpaMeHHON THaHN

Pucynok 1 IIponieHT moBpeX/1€HHOM TKaHHU JIUCTA JIUITBI CePIEeTHCTHON
(Tiliacordata) Ha uccaeayeMbIX yuacTKkax ropoja bupck

Pactenus, mnpowuspacTalomMe OKOJO aBTOMAarucTpaiei, CHIbHee
MOABEPTAIOTCSl BO3ACHCTBUIO BBIXJIONHBIX TAa30B, YEM PAcCTEHMs ITapKOBOH
30HBL. Yiunel KomMmyHucTHYeCKass 1 Mupa camble 0)KUBJICHHBIE YIIHIIBI, U 110
JITaHHBIM UCCIIEIOBAaHUN JeTaeM BBIBOJ, YTO IPOLEHT MOPaXKEHHOH TKaHU Ha
9THX yJaumax Belme. JIMCThs JHIBI, Mpou3pacTarolleil B JIECHOHM monoce B
napkoBoi 30He Ha Teppuropun LIPB, BUAMMBIX NOBpEXIEHUN HE HMEET.
CrnenoBaTenbHO, BO3AYIIHAs cpeja MPHIOPOXKHBIX TEPPUTOPUHA CHIIbHEE
3arpsi3HEHA, YeM NIapKOBOM 30HbI

Jluteparypa

1. TyceB, A.A. CoBpeMeHHbIE 3KOHOMHYECKHE IPOOIEMBI
npupozonoas3oBanus/ M.: Mexaynap.otaomenus, 2004. —208 c.

2. Kabupos P., CyrauxoBa E. B. Omenka kadecTBa OKpyXaromieit
cpensl: YuebHo-MeToam4uecKoe nocodue. — Yda: Baranr, 2005. — 128c.

3. Haymoga JL.T'., Mupkun b.M., Mynnames A.A., Mapteinenko B.B.,
Smanos C.M. ®nopa n pacturensHocTh barikoprocrana: yued.mocobue —
VYa: U3n-Bo BI'TTY, 2011 — 174 c.
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AHAJIM3 BOJIbI PEKU BA3A UEKMATYIIEBCKOI'O PAOHA
PECITYBJIMKH BAIIKOPTOCTAH

Bopga sBnsercss LEHHEWIIMM NPUPOAHBIM PECYpPCOM, OHA HIPaeT
B)XHYIO POJIb BO BCEX IpoIeccax 0OMEHa BEUIECTB, KOTOPBIE COCTaBISIOT
OCHOBY  KH3HH. B Hacrosimiee BpeMsi HAaCTOJBKO BEJIMK YPOBEHb
BO3JICHCTBHS deNOBEKa Ha Truapocdepy, YTO WX B3aUMOOTHOIICHHUS BO
MHOTOM 3aBHCST OT COCTOSHHS HE TOJBKO JKMBOH MpPUPOIBI, HO H
YeJOBEYECKOro oOmiecTBa. B CBs3M ¢ JaHHOW CHUTyalueld BO3HHKJIA
HEOOXO/JMMOCTh MOCTOSHHOTO MOHHUTOPHHIA 33 COCTOSHHEM BOJIHBIX
akocuctem [1].

OObekToM wHccnenoBaHus sBisercss peka baza YekmarynieBckoro
paiiona Pecnyonuku bamkoproctan. Ocoboe BHHMaHHE OBLUIO YJENEHO
HCCIICIOBAaHUIO OPTaHOJENTHYECKUX, (PU3UKO-XMMUYECKHUX IOKa3zaTenein
BOJIBI JIAHHOTO OOBEKTA.

Basa - peka B EBpormeiickoit wactu Poccun, mpotexaer B PecrryOmuke
BamkoprocTan, oHa sBISeTCS JIEBBIM NMPUTOKOM pekn bemas. [lnmnHa pexn
cocrasistieT okoio 123 xm, miomans Oacceiina 1590 kM2, oOluee maneHue
150 m. [TuTaHue pekr B OCHOBHOM CHETOBOE, 1 HEOOJbIIAst 9acTh - OCAIKH.
Ckopocts Teuenus 1o 0,4 m/c [2].

UccrnenoBanust mnpooamwmuck B 2017 romy. Otbop mpod u
OTpeNielieHHe  OpPraHOJIENTHYECKUX II0Ka3zaTesiell BOABI  NPOU3BEICHO
COTJIaCHO BCEM IpaBmJaM U TpeOoBaHUSIM. PU3NKO-XUMHUUECKUI aHAU3
BOABl TpoBOoAMICS Ha ©0Oaze  cepTudUIMpOBaHHOW  Jaboparopuu
HKOJIOTHYECKOTO  MOHHUTOPHHTa  (PU3HKO-XMMHUYECKHX  3arps3HEHHIH
okpyxatomieit cpensl (bupckuii dnman bamknpcekoro I'ocynapcTBeHHOTO
YHHUBEPCHUTETA).

PesynbraThl nccnenoBaHuii moxasassl B Tabmune 1.

Tabimma 1
PesynbraThl 1a00paTOPHBIX UCTIBITAHUN KayecTBa BOJIBI

Ne | Ilokazatenu, en. | Pesynprar | HopmatuBel | Merons! ananuza
I/ | u3MepeHui bl IAK
uccnenos | CanlluH
aHUA 2.1.5. 980-
00
(4630-88)
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1 Bozaopoansrit 7,12 6,5-95 IMotenmomerpus
nokasarens, ea.pH
2 OO0m1as KeCTKOCTh, | 5,23 7,00 Turpomerpus
}I(O
3 O6mias 387 1000 I'paBumerpus
MUHEpaTU3anus,
Mr/mve
4 Menp, mr/am® 0,0017 10 ATOMHO-
abcopOuMOHHAs
CIIEKTPOMETPHS
5 CauHel, Mr/mm° MeHee 0,03 ATOMHO-
0,002 abcopOLnoHHAs
CIIEKTPOMETPHS
6 Kammuit, mr/mv® Menee 0,001 ATOMHO-
0,0001 abcopOuuoHHas
CIIEKTPOMETPHS
7 Keneso, mr/mm® 0,083 0,3 ATOMHO-
abcopOLnoHHAs
CIIEKTPOMETPHS

I[To pe3ynbraTaM McciIe0BaHNI MOXKHO CAEJIATH CIEAYIOIINE BBIBOJIBI:

1) mokaszarenu KOHIEHTPAIMU TSOKEIbIX METaJUIOB HE IPEBBHIMIAIOT
IMAK;

2) ypoBeHb o0mIeit MuHepanu3anuu Boabl p.basa YekMarymeBckoro
paiiona PecrryOimku bamkoprocrtaH - cpeaHuit;

3) BOMOPOIHBIM MOKa3aTeNb BOJABI MPUOIU3UTEIBHO paBeH 7 (Boma
0JM3Ka K HeUTPaabHOM cpere).

ITonmy4yeHHBIe pe3ynbTaThl UCCIEIOBAHUA MOTYT OBITH HCIIOJIB30BaHbI
mpu Oojee MacmTaOHOM O3KOJOTHYECKOM MOHUTOpPWHTE peku basa
UekmarymeBckoro paiiona Pecrmybnmmkm — bamkoprocrtan. B xoze
MIPOBEICHHBIX HCCIEIOBAaHMH OBIIO OCBOSHBI OCHOBHBIC METOJBI aHAIH3a
BOJIBI, YTO MOXET OBITh IMOJE3HBIM B Oyaymied mpodeccHoHaNbHON
nestensHocTH [3].

Jlureparypa

1. Akumoa, T.A. Dkosorus: YueOnuk st By3o / T.A. AkuMoBa,
BJI3. Xackun. - M: FOHUTH, 1998, - 445 ¢

2. Peiimepc, H.®. Oxpana npupo/isl ¥ OKpY’Karolel YeIoBeKa cpe/ibl:
CrnoBapb-cnpaBounuk / H.®. Peiimepc. - M: [Ipocsemenue, 1992. - 320 c.

3. Oxpana OKpy’Karomiel cpeapl: Yued, mis TexH. crei, By30B / Ilofg
pen. C.3. benoga. - M.: Beicmas mkomna, 1991. -319 ¢
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CPABHEHHUE COJAEPKXAHUSA CEJIEHA B IEKAPCTBEHHOM
PACTUTEJIbHOM CBIPBE U IPUKOPHEBO ITOYBE

HakoruleHne ceneHa pacTeHHSIMH 3aBHCUT OT COJCPXKaHHSA €ro B
mo4Be, OT CBOWCTB mouBbl (pH, MexaHwWdeckuil cocTaB, copepKaHUe
rymMyca), €ro AOCTYITHOCTH, OT BHJa pacTeHHs, (asbl ero pasBUTHA,
(DPM3MOJIOTHYECKOTO COCTOSHUSA, a TakKe OT IOrogHbIX ycioBuid. [lo
CIOCOOHOCTH YCBaWBaThb M HAKaIUIMBATh CEJICH BCE PACTCHUS MOXHO
pa3zenuTs Ha Tpu rpymmsl. IlepBas rpymma — 3TO pacTeHUSA-HAKOIUTEIH,
COJIepXKaHUE CEJeHAa B KOTOPhIX MokeT mocturath 1000 — 15000 wmr/kr
CyXOH Macchl, CTENCHb HAKOIUICHHS 3JIEMEHTa MOXET IPEBbIIATh €ro
coJiepXaHue B mMouBe B cTO pa3. K maHHOU rpymme oTHOCsSTCA 36 BUIOB
poma Astragalus. OHu SBISIOTCS WHIMKATOPAMH BBICOKOTO COJCPIKAHHS
ceslieHa B mouBe. Bropas rpymma - 3TO pacTeHUs, B KOTOPBIX CpeaHee
conepxanne ceneHa B 3-10 pa3 Oomble, yeM B mo4uBe. TpeThs rpymma —
pacrtenus, kotopeie comepxkar 0,1 — 1,0 Mr/kr cemeHa. OTo MpaKTUIECKU
BCE BO3/EJIBIBAEMbIE CEJHCKOXO3SIHCTBEHHBIE KyIbTYyphl. Hekoropsle
pacTeHusi, TpouspacTas Ha  OOOTalIEHHBIX  CEJIEHOM  II0YBaXx,
KOHLIEHTpUPYIOT ero a0 0,4% Ha cyxoe BelecTBO.

B  kayectBe OOBEKTOB  HCCIICJOBaHUS  BbIOpaHbl  AcTparain
meprucronBeTkoBeiil  (Astragalus dasyanthus), JIoHHHK jeKapCTBEHHBIN
(Melilotus officinalis), Jouuuk 6emsiii (Melilotus albis) u ux mpukopHeBas
MOYBa.

Llenb paGoOTHI: CPaBHUTH COICPIKAHHE CEIeHa B pACTEHUH-HAKOIIUTEIE,
€ro NMPUKOPHEBOW IMOYBE W B PACTEHUH, HE CUMTAIOIMIEMCS HAKOIHUTEIEM
celleHa, U UX MPUKOPHEBOH MOUBE.

3aauu McCIe0BAHUS:

1. Ompenenuth conmepkaHHE CelleHAa B  PacTCHUAX-00BEKTax
UCCIIEIOBaHMA U B X IPUKOPHEBOI MOUBE;

2. IlpoBecTH cpaBHUTEIBHBIN aHAIN3 TTOJYYEHHBIX PE3yJIbTATOB.

COop mouBHI M CHIpBS TpoBoxWiCS B KoHue uroist 2017 roma Ha
Tepputopuu ropoga bupck. Beimm coOpaHbl TpaBa ¢ KOpHEM acTparaia,
JOHHHMKa OeJoro M JOHHMKA JICKApPCTBEHHOTO M TIPUKOpPHEBAas II0YBa
Ka)KJJOTO PACTECHUSL.

Co0OpaHHOE pacTUTENIEHOE ChIphE B TeUeHHE 3 — 4 HeNellb CYIIMIIOCh B
TEMHOM TPOBETPUBAEMOM IIOMEIICHHA TpH Temmeparype +25-30 °C.
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Kakplit BU/I BRICYIICHHBIX PACTEHUH XPaHHUICS OTAENBHO B MAKETHKaX M3
nepraMeHTHo# Oymaru. M3 kaxngoro makera corimacHo 'OCT 24027.0-80
«ChIpbe JIEKapCTBEHHOE pacTHTeNnbHOE. llpaBuia mpueMKH M MeTola
orbopa mnpod» u T1pedoBanusmM ODC.1.1.0005.15 «Otbop 1pobd
JIEKAPCTBEHHOTO PACTHTENIFHOTO CHIPHSl M JIEKAPCTBEHHBIX PACTHTEIBHBIX
mpernapaToB» ObUT TPOW3BENEH OTOOp aHANUTHYSCKHX Npod W UX
MOJTOTOBKA K aHAJIU3Y.

CoOpaHHasi TPUKOpHEBas II0YBAa KAKIOTO pACTEHHS XpaHMIACh
OTACTHHO B MOJHMATWICHOBBIX MeEIIOYKax. V3 KakIoro Memrodka ObII
MIPOM3BECH OTOOP aHATUTHYCCKHX MPOO M UX ITOATOTOBKA K aHAIH3Y.

AHanu3 TpPOBONWICS Ha AaTOMHO-a0COPOIIMOHHOM CIIEKTPOMETpE
KBAHT-Z.OTA ¢ »23ekTpoTepMHYecKOM aToMu3anued npoOsl B
rpaduToBOI neur. Pe3ynbTaThl HONYUMIH CICAYIOIINE:

Tabmuna 1. ConeprkaHue ceieHa B UCCIeyeMbIX 00pasiax

Bun pacrenus Cpennee Cpennee conepkanue
coJiepkaHue Se B Se B npuKopHeBOn
pACTEHUH, MKT/JT MOYBE, MKI/KT

AcTtparai 1,0990 0,5323
Jounuk Gebrii Nol 0,5846 0,5106
JouHuk He]z(.gaf)CTBeHHBII/I 0,8793 0,4738

Takum 00pa3oM, acTparan HakamjMBaeT B cebe 70 moiyropa pa3s
OosbIlle ceJeHa, YeM €ro COJIEPXKUTCS B MOYBE, JOHHUK JIEKapCTBEHHBIH
COJICP)KUT TIPUMEPHO B 2 pa3a OoJbliIe celeHa, YeM NPUKOPHEeBas 1M04Ba, a
JIOHHUK OeJbIi HaKaIuTMBaeT MPUMEPHO CTOJIBKO JKE€ CEJICHA, CKOJIBKO €CTh B
IIOYBe.

Jlutrepartypa
1. bnunoxsatoB A. @. Cenen B 6noctepe / A. @. binnoxsaros, I'. B.
Henncosa, JI. FO. Unbun u ap. — ITensza: PUO TII'CXA, 2001.
2. Epwmauenxo JI. A., Epmauenko B. M. AToMHO0-a0cOpOILIHOHHBIN
a”anu3 ¢ rpadurooii neusto. / [lox pex. JI. I'. [loxyHoBoii. — M.: [TAUMC,
19909.
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OIIPEJEJIEHUE COJAEPKAHUS CAXAPO3bI B
KOHJAUTEPCKHUX U3JIEJIUAX
CIIEKTPO®OTOMETPUYECKHUM METOJOM

[Ipu ynorpeGieHnn ciagocTell BpsAA U KTO-THOO 3aAyMBIBACTCS O
TOM, 9TO UMEHHO OH yMoTpeOisieT B MUIIy. A BeAb B OONBIINHCTBE CBOEM
JAaHHBIC MPOAYKTHl MUTAHUS TPEICTABIAIOT COO0I cpemoToune yriaeBooB,
OKa3BIBAIOIINX BECbMa HETATHBHOE BO3ACHCTBUE HA OPTaHI3M YCIOBEKA.

Hcxonsa w3 BhIIE CKAa3aHHOTO, MOYKHO OIPEAEIHUTh aKTYalbHOCTh
JTAaHHO# pabOTHI.

AKTyaJbHOCTh Halllel paboThI: caxapHble KOHIUTEPCKUE M3AETHS A
MHOTHX JIOJIel SIBJIAIOTCS HEOThEMJIEMOM 4acThio B UX nutanuu. Ho 3t
U3JeNUsl HMMEIOT HE TONBKO IIOJOXKHUTENbHBIE, HO W OTpHULATEIbHBIC
cBoiicTBa. bmaromapst maHHOW paboTe, MOXHO Vy3HaThb B KaKuX
KOHIUTEPCKUX  HM3JENUSAX  KOJNMYECTBO  CaXxapo3bl HE  HaBpPEAUT
YyenoBeuecKkomMy opranusmy [1].

Brumn rccne1oBaHBI MOJIOYHBIE MOKOIAIHEIC TUTHTKHA

Nel. «AlpenGoldy;

Ne2. «Dovey.

Bb110 uccie0BaHo NeUeHbe:

Nel - «KO6uneiinoey;

Ne2 - «JT1005TOBOY.

JKCIepuMeEHT M ero odcy:KaeHue.

MpbI peiniy BBISICHUTh, B KaKMX KOHIUTCPCKUX HM3ACIHIX MEHbBIIC
BCero caxapo3sl. Micxois u3 3TOro, MBI IPOBEJH aHAIM3EI Ha OOLTHIA caxap,
METOJIOM, KOTOPbIiI OCHOBaH Ha OKUCJIEHHUU CaxapoB IUXpOMATOM Kajus B
CUJIbHOKHCIION cpeJie.

Hccnenosanue npoBoauioch B adoparopun b® baml'y.

[IpakTuveckas 4acTh:

[TocTpoenue rpagynpoBOYHOTrO rpaduka:

B 6 MepHbIx K0J10 BHecau 1o 25 r/cm® pactBopa auxpomara kanus. 13
OropeTku mocienosatenbHo godasumu 0; 2; 4; 6; 8 u 20 cm® cTanzapTHOrO
pacTBopa caxapo3pl. Bo Bce KoiIObl W3  OOpPETKH  TPHIUIN
JUCTHIUTMPOBAHHYIO BOAY 10 06bema 50 cm®. ComepkuMoe KOOkl Harpeiu
Ha KUITAOICH BOISHOW OaHe, OXJIagiii, 0OBeM pacTBOpa JOBEIH 0 METKH
JNUCTUJUTMPOBAHHOW BOJOW W mepememianu. M3mepunu ontuydeckyro
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IUIOTHOCTh MOJYYCHHBIX PACTBOPOB HAa CIEKTPO(OTOMETpPE MNPH JTHHE
BOJHEI 670 HM ¥ TOJIIHMHE KIOBETEHI 5 CM.

Pucynok 1. I'panyrpoBouHbIii rpan

B MepHyio konby oTo6pany WUIMHApoM 25 cM® pacTBopa AMXpoMaTa
kanus, 10 cm® mpospaunoro ¢punstpa u 15 cM® Bojbl, Harpeny B Teuenue 10
MHUHYT Ha BOJSHOW OaHe, OXJagwiaH, J00aBHIM OO METKH BOY,
nepemerany. [ToaydeHHBIM pacTBOPOM 3alOHUIN KIOBETY W OIPEIEITHIIH
ONTHUYECKYI IUIOTHOCTh. [l0 rpagyHpoBOYHOMY TpaduKy HaIUIH
cojepkanue caxapossl (Mr/100 cm®) pactBopa

ConeprxaHue 00IIEro caxapa BEIYHCISIIOT 10 hopMyJie

X =(GV1*100) / (V2m*1000)

Tabmma 1.
Pesynbrathl onpeneneHus caxapa B KOHIUTSPCKUX M3ICITHIX
Konpurepckoe nznenue ConeprkaHue caxapo3sl
MornouHnsbiii mokonan «Alpen Gold» | 96%
MouJtounslii moxoaan «Dovey 97%
Ileuennve «HO6unEiinOE» 27,5%
Ileuenne «JIr00ATOBOY 26%

ITo pesynbTaTam ONBITOB MBI BHIWM, 4YTO COJIEp)KaHUE caxapa B
oOpasmax mox Nel, Ne2 camoe BBICOKOE, M3 3TOTO CIEIyeT CAENaTh BEIBOJ O
TOM, YTO MOTPEOICHUE TaHHBIX KOHIUTEPCKUX U3ICITUA MOXKET MPUBECTH K
VXYALNICHUIO  COCTOSIHUS ~ OpraHM3Ma, CIIEIOBATEIbHO, HEOO0XOIUMO
OTPAHWYUTH MOTPEOIICHNE TaHHBIX MTPOILYKTOB.

JIutepartypa
1.HuxomnaeB A.fl. «OOMeH u (GyHKUMH YIIIeBOJOB» buonornueckas
xumust. - M.: Meauuuackoe nHbOpMaIoHHOE areHTcTBo, 2004 T.
2.0nnna C.A., MukoBa T.JI. / YyebHoe mocoOue Juisi CTYIEHTOB
«[Inmesas xumust». bupck.uin.bam.roc.yn-ra, 2017.- 66c.
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HNCCIIEJOBAHUE COCTABA CTEAPAT COJEPXKAIINX
CMA30OYHBIX MATEPHUAJIOB

CMma3o4HBIE MaTepuanbl — TBEpAbIC, JKUIAKHE, IUIACTUYHBIC |
ra3o00pa3HbIe BEIIECTBA, NCIIOJIB3yEMbIE B IETSIX YMECHBIICHHUS TPCHUS TIPH
MEXaHU4ECKON 00paboTKe MaTepHUAIOB Ha CTaHKax [1].

CymiecTBYIOT CMa304YHbIE MaTEePHaIIbl, HIMEIOIINE B COCTaBE CTEAPATHI,
KOTOpBIC HCIIONB3YIOTCS U1 OOBIYHBIX CMa30K M Ui CMa3oK CyXOro
BojoueHus. ChIppbeM ISl TOJIyYCHHUs] CTeapaTtoB CIY)XXUT CTEapUHOBAs
kuciora C17H3sCOOH [2].

OCHOBHBIM MPEUMYIECTBOM CyXHX CMa30K, II0 CpPaBHEHHIO C
KUJKUMH W IUTACTHYHBIMH,  CIIOCOOHOCTH  pabotaTh B  Ooiee
IKCTPEMAITbHBIX yCIOBHUSIX [3].

Ienpto maHHOW paboOTHI SIBHJIOCH HCCIEIOBAHHE BIUSHHS CTeapara
kanbiwst  ((C17H3sCO0),Ca) u creapara munka ((Ci7H3sCOO)2Zn) Ha
Ka4yecTBO BOJIOYECHUS M Ha KaU€CTBO BOJIOKA.

PesynbraTel mpencTaBieHs! B Tabmunax 1, 2.

Tab6muma 1
Bnusuue (C17H3sC0O0)2Ca u 1pyriux KOMIIOHEHTOB
B COCTaBe CMa3KH Ha CTOMKOCTh BOJIOKa

Creapar | Tanpkom | CaCOs+ |KF-HF,| Vcunenune |Cymmap-
No | kanp1us,| arHes3urT, MgCOs, % BOJIOUEHUSI, [HAsI CTOM-
% % % KI'C KOCTb,
T/MT
1 6 20 20 - 465 85,1
2 18 20 25 55 466 81,6
3 18 25 31 8 458 84
4 59 25 25 55 550 26,2

[lponenaB chenyroumMe TECTbl, MbI NPUIUIK K BBIBOLY, YTO
HanOOJIBIIYI0O CYMMapHYI CTOMKOCTh OYAET MPOSIBIATH CMa3Ka, B COCTABE
kotoporo (Ci7H3sCOO),Ca B kommuectBe — 6% u 0e3 moOaBieHUs
oudpropura kamus (KF-HF). Tlpu nob6asnennn (Ci7H3sCO0).Ca B
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KOJINYECTBE — 5,9% CyMMapHas CTOMKOCTh PE3KO YMCHBIIACTCSA, TEM
CaMbIM YMCHbIIIasA CPOK CJ'Iy)K6I>I BOJIOKa.

OcranbHOE XKe IMPOUCHTHOC COCTAaBJIAIOIICE 3TO MbIJIbHASA CTPYIKKaA,
KOTOpas Tak K€ BXOAUT B COCTaB CMa3Ku

Tabmuma 2
Bimsiane (C17H35C0O0)2ZN v ApyrHx KOMIIOHEHTOB
Ha OBEPXHOCTH IIPOBOJIOKH
Ne S, Tpudochar Creapat Pacxon
% HaTpusl, nuHKa, % BOJIOKHA, T/T
%
1 8 35 2 232
2 10 40 5 233
3 9 37 3 228
4 5 30 - 248

Cpenn TpOTECTUPOBAHHBIX CMAa30K HAMMEHBIIWK PAacXo] BOJOKHA
Ooymer mpu coxepxanuu (Ci7H3sCOQ)2Zn B kommuectBe — 3%. Ilpum
OCTAJBbHBIX KOJNMYECTBAaX pa3HMIA HE3HAUWTENbHa, a 0e3 m00aBICHHS
cTeapara ee pacxo]] yBeinnuuBaeTcs. [Ipu UCTIOIb30BaHUN JTAHHBIX CMa30K
IIpOIIeCcC BOJIOYEHHS MPOXOIUT YCTOHUUBO, OOPBIBBI M 33 JUPHI IIOBEPXHOCTH
IIPOBOJIOKH HE HAOIIOATUCE.

Jluteparypa
1. Kpacunsnuxos JI.A., JIpicenko A.I'., BosouniabIiyk mpoBoJIOKH.
M.: Metamnyprus, 1987.
2. URL: https://vils.ru/articles/chto-takoe-sukhie-smazki
3. URL: https://dic.academic.ru/dic.nsf/ruwiki/173905
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PACYET BUOJIOT'MYECKOMW AKTUBHOCTH MOJIEKYJI B
MMPOI'PAMME PASS

CuHTeTH4eCKHe oI () yHKIIMOHATbHBIC MaKpOTEeTEPOLUKIIBI
00J1a1a10T 9acTO BBICOKOH OMOJIOTMYECKONW aKTUBHOCTBIO, U MPEACTAaBIAIOT
UHTEpEC, B IEPBYIO oYepeib, B MEAULIMHE U hapMakoiaorud. [1]

B VYo¢umckom wmHCTHTYTe XMMuM Poccuiickoit Axamemuu Hayx
pa3paboTaHa  TIEpPCHEKTHBHAas  CTpaTerusi  CHUHTE3a  IOTEHIMAIBLHO
Ouonornyeckn " (HapMaKOJIOTHUECKH aKTHBHBIX MaKpOTETEPOLMKIIOB,
COJIEpIKaIllX B CBOEM COCTaBE CIOKHOA(HUPHBIC TPYMIBI M a3MHHBIN WK
TUipa3uaHble pparMeHTsl. [2]

B pamkax CosmectHoit nabopatopun b® baml'y u YPUX PAH,
OBUTM MPOJIODKECHBI aKTyaJlbHbIE MCCIIEIOBaHUS B 00JACTH OHMOJIOTMYECKU
AKTHBHBIX MakporerepoiukiioB. COBpeMeHHbIE MOAXO/bI K CHHTETUUECKOI
XMMHUH TIPEANOoJaraloT MpeABapUTEIbHBIE pPAacueThl LEeNIeco00pa3HOCTH
CHHTE3a BBIOpPAaHHBIX COeAMHEHWH. JInsl pacyeToB, OJHUM W3 JOCTYIHBIX
JUIA ITUPOKOW MAacChl HCCIIeioBaTeNel, sBiseTcs mnporpamma PASS
(Prediction of Activity Spectra for Substances). [3]

[Iporpamma PASS, omenuBaeT BeposTHBIC MPOQGIIN OHOIOTHYECKON
AKTHBHOCTH HCCIIEIyeMBIX COEIMHEHHH Ha OCHOBE HX CTPYKTYPHBIX
dhopmyi, npeacrasieHusix B popmare MOLfile wnu SDfile. OOmmumii circox
Npe/ICKa3yeMbIX OHOJIOTMYECKHX BHAOB JEATEILHOCTH BKIIIOYAeT Ooliee
4000 TtepmuHOB, BKIIOYas  (apMmakoTepaneBTHUYeCKUe  A(PQPEKTHI,
OMOXMMHYECKHE MEXaHU3Mbl, TOKCHYHOCTb, METa0O0JIM3M, PETYISIHIO
OKCIIPECCHMM  TEHOB,  CBSI3aHHBIE C  TPAHCHOPTOM  aKTUBHOCTH.
[Ipornoszuposanue PASS ocHoBaHO Ha 6a3ze 3HAHHMH O CBSI3SIX CTPYKTYPHI U
akTUBHOCTH i1 Oosiee uvem 260 000 coeguHeHM C U3BECTHBIMU
OMONIOrMYEeCKUMH aKTUBHOCTSAMH. CpenHsisi TOYHOCTH IPOTHO3MPOBAHMS,
OLICHEHHAss B MpOLEAype MNEpeKPecTHOH BaluAalM Ul Bcero Habopa
PASS, cocrasisiet okoio 95%. [4]

Hamy Oblmu BBINOSTHEHBI pacdeThl OMOJNIOTHYECKOH aKTUBHOCTH 9
COEIMHEHH.
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B pesymprare pacueToB ObUIO HAWAEHO, YTO MOTCHI[HATBHOU
Omosorn4eckoil akTuBHOCTHIO >95% 00agar0T COeAMHEHUS 1T0T HOMEpaMu
1 (uaruburtop 8 depmentoB), 7 (uuruburop 2 depmenron); >85% - 6
(ctumyssiTop OyTHPHIIXOUHACTEPa3bl). OcTalbHbIE COEAUHEHUS TTOKA3aIH
BO3MOJXKHYIO aKTUBHOCTB Ha ypoBHe 50-80%.

TakuMm 00pa3oM, MPOBEACHBI PacyeThl OMOJOTHYCCKOW AKTUBHOCTH
psifa CoeNMHCHMM, HAHICHBI 3 COSAMHEHHSI PEACTABISIIOIINE HHTEPEC IS
CHHTE32a U anpodanuu B hapMaKoIoTUH.
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HCCJIEJOBAHUE ®OTOKATAJIMTUYECKO AKTUBHOCTH
KOMIIVIEKCOB HATUBHBIX ®JIABOHONI0OB

B HacTosimee Bpemsi oco0oe BHUMAaHHE YAETSACTCS HCCIICIOBAHUAM
OMOIIOTHYECKH aKTHBHBIX BEIIECTB.

Buonorudeckn aktuBHbIC BemecTBa (BAB) — 3T0 0coObIe XUMHYECKUE
BEIEeCTBa, KOTOPHIE O0NaNaloT MpHU HEOONBIION KOHIIGHTPAIUH BBICOKON
aKTUBHOCTRIO K  ONpEACICHHBIM TpyOIIaM OpPTaHW3MOB WIH K
OIpe/IeNICHHBIM TPpyIaM KieTok [1].

K Ouonornyeckn aKTUBHBIM BEIECTBAM OTHOCATCS (DEPMEHTBI,
TOPMOHBI, BUTaMHHBI, aHTHOMOTHKH, IyOWJIbHBIE BeIECTBA, S(UPHBIC
Macina, (iaBoHouabl U T.n. OOBEKTOM HAIIETO HCCIECNOBaHHS SIBISIFOTCS
HaTUBHBIE()IABOHOHUIBI.

OdnaBoHOMIAMH  Ha3bIBACTCSI IpyIa MPUPOIHBIX  (EHOJBHBIX
COCITUHCHUI TIPOM3BOJHBIX OEH30-TaMMa-TIIPOHA, B OCHOBE KOTOPBIX
JISKUT CKEIleT, COCTOSIIUI U3 AByX kojen (A u B), COeMUHEHHBIX MEXIY
c000if TPexXyrIepoaHOH IEeTOYKOH (TPOMAHOBEIA CKENET), T.€. COCTOSIINN
u3 Cs - C3 - Cp yrIIepOJIHBIX €AMHULL.

o) 8 o
7 2
[ |, |
6 4 3
o) 5 ol

IamMa-nupoHOEH30-raMMa-IUPOoH (XpoMaH) (1aBoH (2-heHUIXPOMOH)

B pabore TIPUBE/ICHBI pe3ysbTaThl HCCIeI0BAaHUS
(OTOKATATUTUUECKON aKTHBHOCTH KOMIUIEKCOB (DJIaBOHOHMIOBITYCTHIPHHKA
¢ xuopumamu xkenesa (lll) m amommHMs B peakuum STepuduKanuu
B3aMMOJICHCTBUSI 3TUIIOBOTO CIIUPTA C YKCYCHOM KUCJIOTOM.

Jnst  BBIOJHEHMsI HCCIIEJOBaHMS IPHUMEHsIach INpuOopHas 0asa
1a00paTopuy  JKOJIOTHYECKOTO  MOHUTOPHHTa  (DPU3UKO-XUMHUYECKHX
3arpsi3HEHUH oKpyxatomiei cpensl bupckoro ¢punnana baml'y.

doToKaTaNUTHIECKass pPEaKUsd IMPOBOJWIACH IOJ H3Iy4CHHEM
pTyTHOM yamnbl  Hu3koro gamineHus JIPT-125-1. Ceer pmocruran
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PEaKLMOHHON CHCTEMBI MPOXO/sl Yepe3 BOJIHBII CIIOH, TEPMOCTATUPYEMBIi
npu 20°C. Ilpumensemble peakTuBbl uMmenu kaiaudukammioo XY. Bpewms
poBeeHNs (POTOKATATUTIHYECKOTO Iporecca — 9 4acos.

Jdns  uneHTUQUKAIMHM  CTPYKTYpPHl  OOpasyloluXCcsi  HPOIYKTOB
TPUMEHSUICST Ta30BbIiixpoMaromace-crektpomerp GCMS-QP2010S Ultra
¢upmsr SHIMADZU.

PesynpraTel  WCCleOBaHWS ~— MOKA3alH, YTO  KaTaIUTHYECKOH
AKTHBHOCTBIO B pEaKLUK dTepu(UKaINU 00J1a1aeT KOMIUIEKC (hJIaBOHOUJIOB
mycteipauka ¢ xiopumom kenesa(lll).  Karammtudgeckas akTuBHOCTB
KOMIIJICKCa (I)J'IaBOHOI/II[OB IMYCTBIPHUKA C XJIOPUAOM AJIFOMHUHUA B pCaKIU
STepuduKauy He 0OHapyKeHa.

Hcxons w3 xpomaTomacc-CIEKTPAIbHOTO aHaiu3a [2], OCHOBHBIM
MPOIYKTOM (POTOKATATNTHIECKON PEaKIINH SIBISIETCS STHIALETAT.

Pesynbrarh UCCIIEIOBAaHUS TOKa3ay, 4TO KOMILIEKCHI
HAaTHUBHBIX()ITABOHOHUIOBC XJIOPHIOM xKeresa obnamaioT
(hoTOKATATMTHYECKON aKTUBHOCTBIO.
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A.E., TnageipeB B.B. Macc-cnekTpoMeTpust 1 XpoMaToMacc-CEKTPaIbHbII
a"anm3: nmocodbue. — Munck: BI'Y, 2013. — 135 c.
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®U3UKO-XUMUYECKUIA AHAJIN3 POJTHUKA
MYJIJTAAXMATA U KYPBAHA CEJIA ITIYJIT'AHOBO
TATBIINIJIMHCKOI'O PAUOHA PECIIYBJIMKHA
BAIIKOPTOCTAH

PO}IHI/IKH — OTO YHHUKAJIBHBIC, €CTCCTBCHHBIC MCTOYHHUKH ITOA3EMHBIX
BOnI. OHI/I UIrparoT HEMAJOBAXHYIO POJIb B MNHUTAHWU TIMOBEPXHOCTHBIX
BOJIOEMOB, TMOJICPKAHUK BOJHOrO OajaHca, a TaKKe B COXpaHCHUH
CTAOMITLHOTO OKPYKEHUS OJTU3IIeKAITUX OHOIIEHO30B.
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Ha ceromHsamHuii AeHb, B CBA3M C BO3POCIICH AHTPOIOIECHHOM
JeATeNIbHOCTBIO TJIaBHOW 3ajadedl SBJIIETCS COXPAaHEHHWE MPHPOIHBIX
HCTOYHHMKOB, KaK IJIaBHOTO pecypca NUTHEBOI BOJIBI

Lenbro Hamiel paboTHI SABIISIETCS UCCIeNOBaHNE (PU3UKO- XUMHYECKUX
nokaszatened mpo0 Boxasl poxHuka Mymmaaxmara u  Kypbana cena
Iynranoso TaremummHCKOTO paiiona Pecyommku bamkopTocTas.

B coorBerctBuu ¢ Canllun 2.1.4.1175 — 02 [3], ucciemoBaHbI
CIIEAYIOIINE TIOKa3aTeNN KaueCTBa MMTHEBOH BOBIL:

1) ComneBoii cocTaB — XJIOPHUIBI, HUTPATHI, CYIb(ATHI.

2) Tsoxenple METaJLTBI — MBIIIBSK, CBUHEN, KaJMHI, MapraHel.

3) Pagnonornveckrie moka3aTemm.

UccnenoBanve npo6 BoAbl NMPOBOAWIMCH Ha 0Oa3e Jaboparopuu
OKOJIOTMYECKOTO ~ MOHHMTOPHMHTa  (PU3MKO-XMMHUYECKHX  3arps3HEHUI
okpyxatouiet cpeabl b® baml'V r. bupck Pb. Ot60p npo6 mposoauics B
cootBercTBuH ¢ TpeboBanusimu ['OCT P 31861-2012 «Boma. OOrume
TpeOoBaHus K o0TOOpy mpod» [2, ¢ 40]. Hcmonb3yeMbie METOAMKU
W3MEpEeHUs] JOMYIIEHBI Uil Leliell TOCYyNapCTBEHHOTO 3KOJIOTHYECKOTO
KOHTPOJIS.

Pe3ynbraThl Hcclie0BaHNi MOHHOTO cOCTaBa pojHMKa Myiutaaxmara
u Kypb6ana (Tabn.1) cBHOETENBCTBYIOT, YTO BOAA MCTOYHHKA OTHOCHUTCS K
rpymnne HeWTpanbHbIX BOA. Ilo aHMOHHOMY COCTaBy BOJa OTHOCHTCS K
cynb(aTHOH TpyIIe, a 1Mo KaTHOHHOMY K KaJbLMUEBOMY THITYy. 3HauCHHMS
MacCOBBIX KOHIIEHTPALMi METaJUIOB B NPO0ax pPOJHMKOB HE JOCTUTAIOT
3HAYEHHMsI TIPEJIENIbHO IOMYCTHMBIX KOHLEHTPAIUH.

Tabnmna 1.
XUMHUYECKUN COCTaB BOJ pOJJHUKA

Ne [Tokazarens Ponuuk

Mymnaaxmara IAK

u Kypbana
1 | IT'uopokapOOHAT-HOHBL, HE HOpMHUpYETCS
Mmr/om3 -

2 XJopua - MOH 5,75 350
3 Hutpur - non 0,261 3,0
4 Hutpar-uon 1,841 45
5 docdar-uox 0,9 3,5
6 Cynbdar - noH 6,11 500
7 Maruwuii 5,07 He HopMupyercs
8 Kanbiuit 6,31 He nopmupyertcst
9 Keneso menee 0,01 0,3
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(cymmapno),mr/nm®
10 Caunew, mr/am® menee 0,001 0,03
11 Kanmuit, mr/mm® menee 0,00001 0,001
12 MEIIBSK, MI/AM® menee 0,001 0,05
13 Mapranen, mr/am° MmeHree 0,01 1,0

Cpennee 3HaueHHe 00BEMHOIN aKTUBHOCTH PaJIoHA B BOZAE POJHHKA
Mynnaaxmara u Kyp6ana cocrasnser 72 bx/am® v He jocTuraer 3HaueHus
MpeIeNIbHO JI0MYCTUMBIX KOHIICHTPALIUH.

BriBoa. Bona uccnenyemoro pognuka Mymmaaxmata u Kypbana
cootBercTByeT TpeboBanusaM Canllur 2.1.4.1175-02 u ™Moxer OBITH
HCIIONIb30BaHa B KAYECTBE MUTHEBON BOJIBL.
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METOJBbI BBIAEJEHUA U UAEHTUOPUKAIIUHU DOPUPHBIX
MACEJ

TpynHo TpencTaBUTh COBPEMEHHBI MHP WHIYCTPHH KpPAaCOTHI,
MEIWITMHBI ¥ THIIEBOI MPOMBIIUICHHOCTH 0e3 3¢upHbIX Macen. DdupHbie
Maciaa — 3TO JIETy4He BEIIECTBA C XapaKTEPHBIM CHJIBHBIM 3aIlaxoM,
MacJSTHUCThIE, HEpacTBOPUMBIE B Bojie BemecTBa. O01anaoT Ype3BbIYaiiHO
CHJIbHBIMU  (DPAPMAaKOJIOTHYECKUMH UM (PU3MOJOTHYECKHUMHU CBOMCTBaMH.
[pomsliuteHHOE 3HaYeHHE HMEROT oKoo 200 a¢upHbix Maced. [1]

165



Haunbonee ucmonbp3yeMbIMH METOJAMH BBIJCIICHUS WX U3 PACTCHUN
SIBIIACTCS: OKCTPAKIMsl, BBDKMMAaHHUE, IEPErOHKA C BOMISHBIM IMapoM U
KOHIICHTPUPOBAHUE HA TBEPBIX COpOEHTaX, HacTauBaHue. [2]

CaMbIil pacHmpOCTPAaHEHHBIH CHOCO0 — BBDKMMAHHWE — MPHUMEHUM K
CBIPBIO, KOTOPBIM Oorat 3QupHBIME MaciaMH M 3TH Maclia COJIEp)Katrcs B
KpPYIHBIX BMecTHiHIax. Macio, JoOBITOe TaHHBIM CIIOCOO0M, oOiamaeT
Oosice BBICOKUM KAyecTBOM. BbDKMMaHHe B OCHOBHOM IPUMEHHUMO K
KOXype LUTPYCOBBIX. MeTON OCYyLIeCTBIISICTCS JBYMsI Criocobamu:
MPECCOBAHUEM IIEJIbIX ILJIOJO0B MIIM KOXYPBI, OTIACICHHONW OT MSKOTH, C
MOCJIEAYIOIIMM OTACIeHHEM 3()UPHOrO Macia OT COKa Ha CyNepIeHTpudyre
WK Cenaparope, Wik HATUPAHUEM IUIOJIOB U UX COCKAOIMBAaHHUEM.

[Ipu neperoHke ¢ BOASHBIM NAPOM Ha COCTaB U BBIXOJ 3(PHPHOTO
Macja BJIUAKT TOATOTOBKA CLIpLH U MJIUTCIIBHOCTH HepeFOHKI/I. HpI/I
HArpeTOM Mape MeperoHka HUAET CYIISCTBCHHO OBICTpEe W BBIXOJ Macia
CYIIECTBEHHO YBEINYMBACTCS. [IperMMyIIEeCTBO 3TOr0 METOAa B TOM, YTO Ha
BBIXOJIC TOJIy4aeTCs MOYTH YHCTO Macjio Oe3 ImpuMecel, a HEJOCTaToK B
TOM, 4TO pa3ﬂara}0TC51 TepMOHaGI/IHLHLIC KOMIIOHCHTBI, BXOJAIINC B COCTAaB
Macia.

Merto/1 yaBIuBaHUS JIETYYUX BEIIECTB COPOCHTAMU MPUMEHSETCS IS
M3y4YeHUs] JIETYYHWX BEIIECTB B Ta3oBbIXx oOpasimax. EcTte Takke u
KOMOMHUPOBAHHBII METOJ MOJydeHHus 3(UPHBIX Macel ¢ [OMOIIBIO
MEPErOHKU C IKCTPAKIMEH U3 JUCTHIUIATA OPrAHUYECKUMHU COCIMHCHHUSIMH.
OKCTpakKIMIO TPOBOASIT B TOM Cilydae, KOrJja B Macie ecCTh
TepMOJIa0UIbHBIE KOMIIOHEHTBI U IIOJBEpraroTcid JAECTPYKIHH IpH
MEPEroHKe ¢ MeperpeThiM mapoM. HacTo SKCTPAKIUIO MPOBOAAT B TCUCHUE
HEKOTOpPOro BpemeHu B ammapare tuna Cokciera. K HegoctaTkaM OTHOCST
HCO6X0)II/IMOCTI) KOHL[eHTpI/IpOBaHI/Iﬂ W3BJICYCHUS, SanHSHeHI/Ie annapaTa
HEJNEeTY4YMMHU COSAVHEHUAMHU U NIPOJYyKTaMu pasiiokeHusd. I[IpeumymiectBo —
BO3MOJKHOCTH BBIJICJICHHUS Maciia U3 HEJIETYYero COCIMHEHUS.

B pacrenusx damie Bcero 3pupHBIC Macia U TEPIICHOBBIC COCITUHECHUS
COIlepXKAaThCs B BHUJE CIOXKHBIX CMECEH, KOTOphIE HUMCHOT MIMPOKHN
JIana3oH KoHIeHTpanui. [1oamMHHOCTE 3QUPHOTO Macia ONMpPeAeISoT M0
(U3NKO-XUMUIECKHUMHU CBOMCTBaM. Omnpenenstor [JIOTHOCTb,
pPacTBOPUMOCTh B CHHPTE, KUCIOTHOE M J(PHPHOE UHUCIO, IOKA3aTelb
MIPEJIOMIICHHSI, 3aaXx, BKYC, I[BET.

B navane s(dupHBIE Macia ONPEHSILIM KIACCHYCCKHMMU METOAAMHU
(TUI0THOCTH, Yroj MPEJOMIICHHUS, TEMIIepaTypa KHIICHUS W 3aMepP3aHus) U
XUMHUYECKHe ToKazaTesn (KHCIOTHOe W ddupHOe umcio). s u3ydeHus
Ka4eCTBEHHOI'O COCTaBa d(HUPHBIC Maciia MOABEPrald MEPErOHKH C ICIBIO
BBIICJICHNS. WHAMBHIYAIbHBIX BEIICCTB, C MOCICAYIOIIMM OIPEACICHIEM
WX C TIOMOIIbIO MOJOOHBIM XHUMHYCCKHM PEAKIUsIM, TEeMIepaTypaMu
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KUIICHUsI, 3aMep3aHusl U T.X., JMOO HCIOJIBb30BAIN (PAKIHOHUPOBAHUE C
MOMOIIBIO TPYIIIOBBIX XMMHYECKMX peakuuid. [loctenmeHHO B MeTOAbI
OIpeZieJIeHUsl BBENM HOBBIE (DM3UKO-XMMHUYECKHE METOAbl aHalu3a |
BBIJICTICHUS: BCE BHUIBI Xpomartorpaguu W pasfeneHus] TepPIEeHOBBIX
COCJMHEHUH C  HCHOJNB30BAaHUEM  CIIEKTPOCKOIMYECKHX  METOJIOB.
TonkocnoliHas w OymakHas XpomaTtorpadusi MO3BOJSIIOT IPOBOIHUTH
Ka4eCTBEHHOE UM  IIOJYKauyeCTBEHHOE  OIPEACICHHE KOMIIOHEHTOB.
Henocrarku: mManast 3pQpeKTHBHOCTD pa3fesicHus], OONbIIast [UTHTEIEHOCTh
aHanW3a, HETOYHOCTh  TOYHOTO  KOJNWYECTBEHHOTO  ONpPEICICHUS
KOMITOHEHTOB. [IpHMEHEHHE CHEeKTPOCKOMHYeCKuX MeTonoB (SIMP, Y@,
HK) BO3MOXHO JHIIb BBIJCNCHUS WHAWBUAYalIbHBIX TEPHEHOBBIX
coelMHeHu# u3 3¢upHoro mMacia. [3]

TakuM 00pa3oM B JaHHOE CTaThbe PACCMOTPENd OCHOBHBIE METOJIBI
noxydeHus: dQUPHBIX Macel W ONpelelieHUus UX (PU3NKO-XMMHUYECKHUMHU
METOJaMH aHaJIH3a.
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UCCJIEJOBAHME IMOYBBI I'. BUPCK 1 BUPCKOI'O PAMOHA
PECITYBJIMKH BAITIKOPTOCTAH

ITo4yBa — OJMH M3 OCHOBHBIX KOMIIOHEHTOB OKPY)KAaIOIIEil HAC CPEJIbl.
OHa BBITIONHSET BaYKHbIC (PYHKIMH: OMOTEOICHOTHICCKUE, HOOCHEPHBIE U
o6uochepHbIe. Taxoxe oYBa MOJIBEpPraeTcs 3HAYUTEILHOMY
aHTPONOreHHOMY  Bo3ieiicTBuio. OHa  moryomaer, paspymaer u
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HelfTpanu3yeT pasiauuHble 3arps3HeHus. CrenoBaTelnbHO, B HACTOSILEE
BpEMs1 HCCIIeIOBaHHE TIOUBHI SIBISICTCS aKTyaJIbHOW NPOOJIEMOH.

B pabore mnpuBeneHbl pe3yibTaTbl HEKOTOPHIX aHATUTHYECKHX
nokaszatened mpo6 mouBbl bupcka u bupckoro paiiona pecrmyOnuku
bawmkoprocran.

OOBekTamMu HCCIeqOBaHUS cTamu o0pasubl mouBel: Ne 1 - Tlonmrona
TBEpIBIX OBITOBBIX OTXOHOB T. bupcka; Ne 2 - Arpoxommiekca ¢. BypHoBO
Bupckoro paiiona; Ne 3 — ABro3zampaBounas cranius (A3C) «bamaepTs»
r. brupck; Ne 4 - Yaactok okpectHOocTH . Kammanuku bupckoro paiiona.

OO0wekTsr No 1-3 ABNSAIOTCS y4acTKaMH, KOTOpPBIE IOIBEpPraroTcs,
BO3/IEIICTBYIO CO CTOPOHBI UeNoBeKa, 00BbEKT Ne 4 SBISETCS KOHTPOJIBHBIM
00pasom.

Jns Bcex TOYB OBLIO OIPENENICHO KOJIMYECTBO OPTraHMYECKOTO
BEIIIECTBA, BIAXKHOCTH, OOMCHHOTO aMMOHHS, HUTPATOB, HUTPUTOB (TaOI.

1).

Tab6nura 1
CocTaB MOYBBI M OOIIHE MMOKA3aTEIN

BemecTBo Nel No2 Ne3 Ne4 IIK
I'ymyc, % 25 3,2 1,3 2,8 -
BrnaxHocTs, 10,68 14,53 11,15 13,84 -
%
KucaorHocTs 3,6 5,9 7,6 7,0 -
Hutpatst 2,7 7,5 5,6 4.3 130,0
(mr/kr)
Xopuist 672,49 | 775,39 693,26 871,76 560
(Mr/KT)

I[lo comepkaHuro TymMyca ¥ TIOKa3aTeNI0 BIAXHOCTH MOXKHO
NIPEAIONOXKNTh, YTO BCE O00pa3lbl IMOYB OTHOCSTCS K JIEPHOBO-
TOJI30JIUCTBIM M OTHOCSATCSI K CyXUM ITOYBaM.

ITo 3HavueHHMsAM OOMEHHOUW KHCIOTHOCTH oOpazer ¢ mojuroHa THO
MOXHO OTHECTH K CHJIbHOKHCIOMY Buay mouB (pH < 4,0); obpazen c
Arpokomiuiekca ¢. BypHoBo - k 61m3koMy K HeltpanpHOoMy Buay (pH = 5,5
- 6,0); mouBa y4acTKa ¢ OKPECTHOCTH C. KaJlMHHMKH — K HEHTpalbHBIM
mousam (pH = 6,0 - 7,0); ¢ Teppuropuit A3C — K IIEIOYHBIM IOYBAM
(pH>7).

3HayeHUs [OKas3aTeled HUTPATOB B  HCCICIyeMBIX 00pasiax
HAXOJATCS B MPEJEIIaX HOPMBI.

[ToBbIEHHOE CONEpIKaHNE XIJIOPHUA-MOHOB B MCCIEAYEMBIX 00pasiax
CBUJICTEIILCTBYET O 3aCOJICHHU IIOYB JAHHBIX YYaCTKOB, YTO, BO3MOXKHO,
CBS3aHO C COJCPIKAHMEM JAaHHOTO BHJA AHMOHOB B IOJ3CMHBIX BOJIAX,
KOTOPBIE MPOTEKAIOT 110 JAHHBIM TEPPUTOPHUSIM.
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OmnpeneneHre TSHKEIBIX METAJUIOB U MBIIIbSIKA MPOBOIMIN aTOMHO-
a0COpPOIIMOHHBIM METOZIOM. Pe3ynbTaThl MPUBEICHBI B TAOIHUIIC 2.
Tabnuma 2
CoiepkaHue B IOYBAX TSHKEIIBIX METAJIOB U MBIIIBIKA

BemectBo | O0bekT | O0BekT | OOBEKT OO0BeKT aK
Nol No2 No3 No4

Menb 0,940 0,540 1,007 0,108 3,0
Huxenb 0,749 0,987 1,308 0,632 4,0
Maprawuert 635,61 605,47 765,2 557,95 1500
Hunk 1,932 1,623 1,974 1,342 23,0
Caunery 0,786 0,456 0,721 0,421 6,0
Pryth <0,05 <0,05 <0,05 <0,05 2,1
MBbIbsIK <0,05 <0,05 <0,05 <0,05 2,0

Ilo pesynbraraM mnpoBeACHHbIX UcHbITaHUN mnpeBbiieHue [1JIK
TSDKEJIBIX METAIIOB M MBIMIBSKA B HCCJICAOBAHHBIX 00pas3lax IOYBBI HE
obHapyxeHo. OIHaKO, OTMEYAaeTCs IOBBHIIICHHOE COACPXKAHUE MEIU |
CBUHIIA B Ipobax mouB Ha Teppurtopusx moiaurona ThO u A3C u Hukens B
mpo0ax MmoYB, B3ATHIX C YIaCTKOB Arpokxomiuiekca c. bypaoso u A3C.

Ilo pe3synpraTaM HCHOBITAHUM MOXHO CAEIAaTh BBIBOJ O TOM, YTO B
uccieayeMbix obpasmax mouB bupcka m bupckoro paiioHa mnpeBbIIIEHHE
COJICPXKAHUSA TSKEIBIX META/UIOB, TOKCHYHBIX 3JIEMEHTOB, HHUTPATOB HE
00Hapy»XeHO, YTO YKa3bIBaeT Ha OJaronpusTHOE COCTOSIHUE MoYB T. bupcka
u bupckoro paiiona Pecrry6nuku bamrkoprocTas.

Jlureparypa
1. TOCT 17.4.4.02-84. Oxpana npuposl. [loussl. Metonsr oTO0opa 1
MNOATOTOBKM  Npo0d  uId  XMMHYECKOTo, 0aKTEepHOIOTHIECKOTO,

TeIEMUHTOJIOTHYECKOTo aHaim3a. - M.: M3marenscTBo crannaptos, 1984.-
8c.

2. TH 2.1.7.2041-06. IIpegensro ponmycrumeie koHIeHTparuu (IT1K)
XHMHYCCKHX BEIIECTB B I[OYBE. DBIOJUICTEHh HOPMATHUBHBIX AaKTOB
(henepanbHBIX OpraHOB HCTIONMHUTENHHON BacTH Ne 10 2006 DeaepanbHBbIi
[IEHTP TUTHMEHBI U dnuaeMuoiorun PociotpebHam3opa, 2006. — 10 c.
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HNCCIEJOBAHHUE OBPA3IIOB 2OUPHOI'O MACJIA MATbBI
HNEPEYHOI U CPABHEHME UX C HOKA3ATEJISIMU IT'OCT

MsiTa — TpaBsIHAICTOE MHOTOJIETHEE IPSHO-apOMATHIECKOE PACTCHHE.
B mpupone BcTpewaercs 6onee 25 BHIOB MATHL, HO TOJNBKO HECKOJBKO H3
HUX BBIPALIMBAIOTCA ML TOJYYCHHS TPSHOCTH, SGUPHOTO Maclia u
MeHTOJa. MsTa MHUPOKO PacHpOCTpaHEHa, PacTeT B TEIUIOM U YMEPEHHOM
KITUMaTe, MOPO30CTOiKa. Bxomur B cocTaB OONBIIOrO KOJIHYECTBA
MEIUIMHCKUX T[pernaparoB M JieueOHbIX cOopoB. [IpsSHOCTH MIMPOKO
UCIIONb3YeTCs B KYJMHApHU. B KOCMETHYECKOl NPOMBIIUIEHHOCTH |
apoMaTeparii HMCIOJb3yeTcsl d(UPHOE Macllo MATBI, KOTOPOE COAEPIKHT
menTon (60-70 %) u menton (16-18%). Kpome Toro, B cocta macia
BXOJST JIMMOHEH, LIMHEOJ, NMUHEH, MEHTO - (ypaH, THMOJ, KapBaKpoI,
KapuoduiieH 1 Ipyrue KOMIIOHEHTHI.

Msta mepeunas (Mentha piperita L.) - MHOrONeTHEee TpaBsSHHCTOE
pacrenue BeIcoTOM 50-80cM cemeiictBa SlcHoTKOBRIEe (Lamiaceae).
[pousBomHoe »¢upHOrO Macida - MEHTON - TPUMEHAIOT Kak
OaKTepUIIUAHOE, COCYI0PACIIUpsIOIIee U OoJeyTosiomnee cpeacTso [1].

MsTHOE Macio-ChIpEeIl MPEICTABISET COOO0H JKENTOBATYIO KHUIKOCTE C
XapaKTepHBIM XOJIOASLIMM BKycoM. Macio momnyuatot ¢ Beixogom 0.3-0.5%
NapoBOH JAMUCTWIISILIMEH BCErO PACTEHHs, NPU 3TOM, YeM KOpOdYe MEpUuo]
OTrOHKH, TeM BBbIIIE KauecTBO Macia. [locie AMCTHILIALUY ero moIBepraT
JIOTIOJTHUTENBHON OYMCTKE HITH «PEKTUDUKALIAI.

Oc¢upHOE Macio mepedHOM MSTHI, Kak HpaBWiIo B 3-4paza mopoxke
JPYTUX €€ BUJIOB, YTO MOXKET ITOCIYKUTh IIPUYHMHON MOJMEHBI HACTOSIIETO
s¢upHOoro Macina 'menmepMuHTa' Ha  Oollee  JICHICBBIH  aHAJIOT.
HckyccTBeHHBIE Macia MOTYT 0Ka3aThCs ap3anamMu
(1leMEHTOJIM3MPOBAHHBIM MAaCJIOM), KOTOpBIE MOJYy4YaroTCsi B BHJE OCTaTKa
TI0CJIE BBIJIEJICHNS! KPUCTAJUIMYECKOTO MEHTOJIA M3 Macia STOHCKOH MSTHI
Buna Mentha arvensis. [loaTomy mepex mpuMeHeHHEM Macnia AJsl Lesei
apoMaTepariu u KOCMETOJIOTHH HE0OX0ANMO MIPOBOANTD
WHCTPYMEHTAIBHBIN WIIM XUMHYECKHH aHaJIM3 B CPAaBHEHUH C 3aBEJOMBIM
00pa3roM. 3aKOHBI PHIHKA OECIIONIAIHBI, BEIh CHHTETUYECKUE Maciia CTOST
HAMHOTO [eIIeBJie, YeM HaTypajbHble. X XMMWYeCKHH COCTaB O4YEHBb
CHIIBHO OTJIMYAeTCSd OT COCTaBa HACTOSINEr0 Macia MATHl TePeYHOH.

170



Mentha piperita - anrnuiickuii BUI MATBI, KOTOPBI HMEET KOMMEPYECKOES
Ha3BaHHE — MEMNEePMUHT [2].

B cBoeit pabore MBI uccienoBamu S5 00pa3loOB MSTH IEPEUHOH,
HaxoJsIIKecs B MpoJaxe B anTekax ropoja bupck mo takuMm mapameTrpam
Kak:

-IIBETHOCTH;

-TIJIOTHOCTH;

-coziepKaHie CBOOOTHOTO MEHTOJIA.

IBer ™acma ompenensud, HamuBas o0pasmsl B HPOOHPKH U
paccmarpuBast UX Ha CBeTy. IIOTHOCTh Macia ONpenessid C IOMOIIBIO
nuKHOMeTpa. OOHApYXHUTh MEHTOJI MO>KHO TIPH TTOMOIIH [IBETHOH PEAKIINH:
BOJIHBIE PAaCTBOpPHI ero ¢ 1% pacTBOPOM BaHMIMHA U KOHLIEHTPUPOBAHHOI
CEepHOI1 KUCIIOTOW JAIOT YCTOHYMBYIO (PHOJIETOBO-CHHIOIO OKPACKY.

OnuH 13 HanOosee YyBCTBUTENBHBIX METOJIOB - XpOMaTOrpaduuecKui
aHanu3, IpeIokKeHHbINH poccuiickuM ydeHsiM M.C.I[BeToM B Hauanme XX
Beka [3]. Hu oauH aHATUTHYECKH METOA HE MOXKET KOHKYpPHpPOBATh C
xpomatorpadueil Mo yHHUBEPCAIbHOCTH NPUMEHEHUS U 3(PPeKTUBHOCTH
pa3leNeHNs CaMbIX CJIOHBIX MHOTOKOMIIOHEHTHBIX CMeECceH.

[MoaBoxas uToru paboThl MO’KHO OTMETHTH CIEYIOIIee:

- OONBITMHCTBO 00pa3IOB 3(PHUPHOTO Macia OBUIM TPO3PAYHBIMH H
Jmmb 2 o0pasia UMeNH cIerKa XeITOBATHIH OTTCHOK;

- IUIOTHOCTH 0OpasloB BapbHpOBajlach, HO HE BBIXOAWIA 33 PaMKH
I'OCTos;

- 10 WHTEHCHBHOCTH OKpacKd XpOMaTorpaduyeckux 30H MBI
YCTAaHOBHWJIM, YTO COOTHOILIEHHE KOMIIOHEHTOB 3(HUPHOr0 Maclia TaKXke
BapbHUPOBANIOCH;

- TIpU CpaBHEHHM BceX 5 00pas3oB Ha XpoMaTorpammax yAanoch
BBIJICJIUTH 5 OCHOBHBIX KOMIIOHEHTOB Macja MATHI IEpPEYHOM.
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BJIMSIHUE ®AKTOPOB CPE/IbI OBUTAHUS HA YPOBEHb
OHKOJIOTMYECKOM 3ABOJIJEBAEMOCTH B 'OPOJICKOM 1
CEJIbCKOH MECTHOCTH B PECITYBJIMKE BAIIIKOPTOCTAH

OHKONOTHA — 3TO Hay4YHas W TNpaKTHUecKas cdepa MEIUIIHEI,
KOTOpasi MU3y4aeT NPUYMHBI BO3HUKHOBEHUS, MPOSBICHUE U JICUCHUE
3IIOKAaYeCTBEHHBIX M JOOpPOKAYECTBEHHBIX OITyXOJeH uenoBeka. B
COBPEMEHHOM MHUpE OHKOJIOTHYECKHE 3a00JIeBaHUs SBIISIOTCS BTOPOM
MIPUYUHOM, TOCie CepAeYHO-COCYIUCThIX 3a00JeBaHUM, CMEPTHOCTU
HaceneHus. OT OHKOJIOTHYECKHMX 3a0oJieBaHUil, B cpeaHeM B Poccuiickoii
Odenepanyy 3a TOA THOHET MPUOJU3UTEIHFHO OKOJIO IISITH MHUJUTHOHOB
yenoBek [1].

Hamm mnpoBenena wuccienoBaTenbckass paboTa, MENbI0  KOTOPOH
SIBIISICTCS OTIPENICIICHUE 3HAYNMOCTH BIHSHUS (PAKTOPOB cpenbl OOMTaHUS
Ha YPOBEHb OHKOJIOTHYECKOW 3a00JIEBACMOCTH B TOPOACKONW W CEIbCKOH
MecTHOCTH PecmyOnmku bamkopTocTas.

MHOro4ncIeHHbIE HUCCIAEIOBAHUS CBHUIETENLCTBYIOT O TOM, 4YTO B
ropofax CIOXKWINCh HEONArompHsATHBIC YCIOBHS OKPYXKAIOIIEH Cpemsl,
OKa3bIBAIOIINE BIIMSHUE Ha COCTOSIHHE 37J0POBbS 4eJIOBeKa. JTO CBS3aHO C
0COOEHHOCTSIMHU CAHUTAPHO-TUTUCHUYCCKUX yCHOBI/Iﬁ, BbI3BAHHBIMHU
CKYYCHHOCTBIO HACCJICHHA, HAJIWYUEM MHOTOYHCICHHBIX HWCTOYHUKOB
myMa, XUMHUYECKUX U OHMOJIOTHYECKUX SanHSHeHHﬁ, OTOPBAHHOCTHIO OT
€CTECTBEHHBIX IIPUPOJHBIX YCIOBUM.

B 1uenom, Kpu3HCHBIM XapakTep B3aUMOOTHOLIEHHMS TOPOJOB C
OKpYXKaIOIIel cpelodl MOXKHO ONPENENINTh KaK HECOOTBETCTBHE MaclITaboB
ypOaHHU3aIMK U MHyCTpUATU3alui MacIITabaM MPUPOJOOXPAHHBIX Mep IO
OPEeJOTBPALICHUI0O M HEHTpamu3alnuM  BPEeJHBIX  IKOJOTMYECKHX
MOCTECTBHH.

3arpsi3sHEHHE  OKpYXKaloLled cpelsl, BBI3BAHHOE pe3ylbTaTaMu
JIeATeIbHOCTH 4YeJIOBEKa - OJMH W3 BaKHEWMMX (DaKTOpoB pocra obOmiel
3200J1eBa€MOCTH OHKOIATOJIOTHEN. Mephbl POMUITAKTUKH B TAHHOM CITydae
JOJDKHBI OBITH HAINpaBIICHBI HAa CHIDKCHHUS CTENCHH 3arps3HEHUS CpPEmbl
oOuTaHMUs.
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B cenmbckoli MECTHOCTH, BAaidM OT OOJNBIIMX TOPOJOB YACTOTa paka
npuOIU3UTEFHO B 1,5 pa3a HMKe, 4eM B KPYIHBIX MPOMBIILICHHBIX
LEHTpax 1 Meranojucax.

AHanu3 CTaTUCTUYECKUX MaHHBIX MUHHUCTEpCTBa 3IpaBOOXpPAHEHHS
PecniyOnukn BamkopToCTaH MOKa3bIBACT, YTO TOPOJCKHE SKUTEIH Yalle
CTPaJaloT OT 3I0KAaYeCTBEHHBIX HOBOOOpa3oBaHHUil. B xone mcciemoBanus
3a 2015 rox, B ropomax ObUIO BBISIBICHO 32 262 HOBBIX CIIy4aeB, UTO
coctaBmiio 76,3% cpemu OHKOOONBHBIX, B CelIbCKOW MecTHOCTH 14 608
cirydaeB, 4To cocTaBisieT 23,7%.

CornacHo cTaTUCTHYECKOH oTdyeTHocTH 3a 2015 ron, MakcUMalbHOE
YUCJIO HOBOOOpa30BaHUM JHArHOCTHpPYETCS B Bo3pacte 60-64 roma: 67,9%
CIIy4aeB MaTOJIOTHH Y MY>KYMH U 32,1% y >KeHIIUH.

O6oOuienHple mokazaTenun 3a 2015 rom  CBUIETENBCTBYIOT O
PacIpOCTPaHEHHOCTH y HACENICHHUSI TI0 BHAAM paka: paka kenyaka (57,4%),
HOBooOpazoBanuit koxu (14,2%), rtpymu (11,6%), nerkux (10,2%),
kumevyHuka (6,6%) [2].

[To crarucTuke OHKOJOTMYECKOW 3abojieBaeMocTH B PecnyOmuke
Bamkoptoctan 3a 2016 rom, cTpykTypa 3a00JeBacMOCTH B Pa3sHBIX
BO3PACTHO-TIOJIOBBIX TPYIIIaX OTINIaeTCst. Bo3pacTHO-TIOJIOBEIEC pa3inyins B
CTPYKTYpE CTaTUCTHYECKUX IMOKa3aTenel CBA3aHBI HE TONBKO C ITOJIOBBIMHU
U BO3PACTHEIMH  OCOOCHHOCTSMH  BO3HHKHOBCHHS W Pa3BHUTHUA
37I0KaYeCTBEHHBIX HOBOOOpa3oBaHW (OHKOJOTHH, paka), HO H C
W3MEHEHUSMHU, HAOIIOMAIONIUMUCS B TIOCIEAHEE BpeMs C CIy4yailHBIMU
KojeOaHUsIMU W pPa3IUYUsIMH, CBS3aHHBIMH C  JIMATHOCTUKOM U
perucTpalmeil 310Kka4eCTBEHHBIX HOBOOOPa30BaHUH.

OCHOBHBIMH HCTOYHHKAMHU 3arpsi3HEHUsT aTMOC(HEpPHOro BO3ayXa B
PecrryGnnke bamkopTocTaH SBISIOTCS NPEINPUATHS METaJLTypPrHYECKOM,
KOKCOXHMHYECKOH, HedTenepepadaThIBaIOIICH U IFOMUHUEBON
NPOMBINUICHHOCTH, a  Takke  Temiodnektpoctanimu  (TOL) wu
aBTOMOOMIBHBIIA TpaHcropT [3].

[IprunHaMu BO3HHKHOBCHHS 3a0O0JICBaHHWN, KaK M3BECTHO, KpOMeE
9KOJIOTUYECKUX (DAKTOPOB SBILIIOTCS - KYpPEHHUE, YIMOTPEOJICHUE aIKOT OIS,
HCTIOABIDKHBIA ~ 00pa3  JKW3HHW, HENPAaBWIBHOE INUTaHHE U T.J
3aboneBaeMOCTh B Pa3IMYHBIX BO3PACTHBIX TPYMHIAX B KPYIHBIX TOPOAAX
3HAYMTENBHO BHIIIE, Y€M B aHATIOTHYHBIX B CETCKOW MECTHOCTH.

IIpodumnaktuka paka TMTyTEM O3J0POBICHHS 3KOJOTHHU MOXKET
BKIIIOYAaTh B ce0s CHWKEHHE (WIM JHKBHIAIMIO) KAHIEPOTCHOB B
MMPOU3BOJICTBEHHON M OKpY’Karolleil yenoBeka cpene. Hanmpumep, 3akpoitue
BPEIHBIX TPOM3BOJACTB, KOHTPOJIH OINACHBIX TEXHOJOTHUH, YMEHBIICHUE
MIPOMBIIIJICHHBIX BBEIOPOCOB B aTMocdepy, YMEHBIICHHE 3ara30BaHHOCTH,
CHI)KEHHE paIMalluOHHON HArpy3Ku Ha HaceJeHHE.
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OINPEJIEJIEHUE ACKOPEMHOBOM KUCJIOTHI B
PACTUTEJIBHOM CBIPBE TUTPUMETPUYECKUM METOJ0OM

AckopbuHoBast kucnota wuiau BuTamuH C 1mpexacraBmseT coOoi
OpPraHMYecKOe COCIUHEHHE, POACTBEHHOE TJIOKO3e, B BHAE Oenoro
KPHCTAJUINYECKOr0 MOPOIIKA KHCJIOr0 BKyca. BBINOMHAET OMOIIOrHYecKHe
(GYHKIMH BOCCTAHOBHUTENS U KO(PEPMEHTa HEKOTOPBIX METa0OIHYECKUX
HPOLIECCOB, SABISETCS aHTHOKCHIAHTOM.

[pu OKHUCIICHUH ACKOPOUHOBOIA KHCJIOTBI obpasyercst
JETHIPOACKOPOMHOBAs ~ KUCIOTa  HpUYeM  peakius  IMPOTeKaeT ¢
00pa3oBaHUEM HHTEPMEHAHTOB!
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acKOpOUHOBAast MOHOAETU/PO- AHHOH JICTHAPO- Jerunpo-
KHCIOTa ackopouHoBast ackopOHHOBas acKOpOMHOBast
KHCIIOoTa KHCIIOTa KHCII0Ta

Hambomee BaXXHBIMH HMCTOYHHUKAMH acKOPOWHOBOM KHCIOTHI ISt
YeNoBeKa CIIy)KaT MPOTYKTHl PACTHTEIHHOTO TMPOMCXOXACHUS (OBOLIM U
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(pyKTBI): Tepel, cajiaT, KamycTa, XpPEeH, YKPOI, SATOJAbI PSIOWHBI, YepHOI
CMOPOAXHEL, HUTpycoBbie [1].

B naHHOW paboTe MPEACTaBICHBI PE3yJIbTAaThl KOJIUYCCTBCHHOTO
OTpeeNieHUs] aCKOPOMHOBOW KUCIIOTHI B PA3JIMYHBIX COPTAaX BHHOTPAJIA.

Mamepuanst u memoOoul ucciedosanust.

OO0BeKTOM UCCIIeIOBAHNS BRIOPaH BUHOTPAJI CIEAYIOIINX COPTOB:
Bunorpan JIunns, Bunorpan Kummvum, Bunoran Pen I'mo6e.

ACKOpOMHOBYIO KHCIIOTY OTPEACISUTH PacTBOPOM HOoga METOJOM
npsMoro TWTpoBaHus [2]. AHamM3 OCHOBaH Ha B3aUMOJICHCTBHH
acKOpOWHOBOW KHCIOTH HomoM. PacTBop #onga cHOCOOCH OKHCIATH
ACKOPOMHOBYIO KHCJIOTY ¢ 00pa30BaHHEM JETHAPOACKOPOMHOBON KHCIOTHI,
MOHOB BOJIOpOJa ¥ HOAMA-NOHOB. V30BITOK HoJa OIpeaeeH THTPOBAaHUEM
pacTBopa THOCYIb(aTa HATPHs B MPUCYTCTBUU KpaxmaJa.

Haubonbiree  comepkaHue  acKOpOMHOBOW  KHCIOTBI  (Tabi.l)
oTMeuaeTcs B BuHorpaae Pex I'moGe, cpeHee KOMMYECTBO OMPECNICHO B
BHUHOT'pane Kummurn u HauMCHBIICEC KOJIUYECTBO COACPIKUTCA B BUHOTI'PAJC
JIngms.

Tab6muma 1
Coneprxanne acKOPOWHOBOI KHCIOTHI B PACTHTEIIEHOM CHIPBE

PacturenbHo€e chipbe CopeprxaHne acKOpOHMHOBOH
KHUCIIOTHI, M1/ %
1. Bunorpan JInaus 10,125
2. Bunorpan Kummvrmn 7,924
3. Bunorpan Pen I'node 4,402

Takum obOpazom, B paboTe IKCIEPHUMEHTAIHHO  OIPEAEICHO
KOJIMYECTBO ACKOPOMHOBOI KHCIIOTBI B BHHOTPaJ€ pPa3HBIX COPTOB
TUTPUMETPHYECKUM METO/IOM.
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OINIPEJEJIEHUE COJEPKAHUE BO/Ibl 1 CEPBI B HE®THU

Hedtpr mpencraBmser coOOW  CIOXKHYIO  CMECh  Pa3IMIHBIX
opraHndeckux coenuHeHni. [Ipmaém, HETH pazIHMYHBIX MECTOPOXKICHUH
OTJIIMYAeTCs 10 COCTaBY W (PU3UKO-XMMHUYECKHM ITOKa3aTeJsIM, OT KOTOPBIX
3aBUCAT CIIOCOOBI JanbHEHmel e€ nepepadoTku. BaxkHBIMK TOKa3aTensiMu
KadecTBa He(TH SBISIETCS (PAKIMOHHBIA COCTaB, KOTOPHIH OMpENeIseTcs
pu 1a00paTOPHON TEPMHUYECKON TEPEroHKe, COAEpXKAHUE BOIBI M CEPHI,
MMO3TOMY H3YYEHHE COCTaBa M (DU3MKO-XMMHUCCKUX MOKazareiei Hedtu
Pa3IMYHBIX MECTOPOXKICHUM SIBISIETCS aKTyaJbHOM 3a1a4eil.

Ienbto pabOTHI SBISACTCS M3YYCHHUE COCTaBa U (PHU3UKO-XUMHICCKHX
nokasaTesied He)TH OTHENBHBIX MECTOPOXKICHUI XaHThI-MaHCHHCKOTrO 1
SImano-Henenkoro aBTOHOMHBIX OKpyros Poccuu.

Jlnst orpeziesieHust coAepIKaHusl BOJbI M cepbl Oblia B3siTa HEPTH Tpex
MECTOPOXKJIEHUH, pacloJIOKeHHbIX B XaHThl-MaHcuiickom u Smaio-
Henenxom aBToHOMHBIX OKpyrax Poccun:

npo0Oa 1. BaTbéranckoe MecTOpoXIeHNUE;

mpo6a 2. MaMOHTOBCKOE MECTOPOXKIICHNE;

npo6a 3. CyToOpMHUHCKOE MECTOPOXKIICHHUE.

Cojnepxanve BOJAbl B He(TENpPOAYKTax BIMSET Ha TEPMHUUECKYIO
nepepaboTKy B TOBapbl HApOAHOTO TOTPEONCHHs, IO3TOMY Iepen
00pabOoTKO# OmMpenessIIoT e€ CoAepKaHUe Pa3IMYHBIMU KaYeCTBEHHBIMHU U
KOJIMYCCTBCHHBIMU MCTOJAMU.

KauecTBeHHBIN METOA NMMPUMEHAIOT UIA 06Hapy>1<eHm[ BOJBI B MacJiax.
CymHOCTh €ro 3akitouaeTcsi B HarpeBaHuu macia 110 150°C u HabmoneHuu
32 COCTOSHMEM Macja INpH 3ToM Temneparype. Hammume BOIBI cuuTaroT
YCTaHOBIICHHBIM, €CJIM IPH HArpeBaHUU MTPOOUPKHU C UCTIBITYEMBIM MacioM
B MacJIsTHOM OaHe JI0 yKa3aHHOM TeMIeparypbl HalOroaeTcsl BCICHUBAHUE
U MIOTPECKMUBAHUE HE MEHEE JIBYX pas.

KonmuecTBeHHBIE  METOJIBI ONPENICIICHNUST  BOJBI NPUMEHSIOT  JUIA
UCCIEeOBaHMs HE(PTENPONYKTOB, B KOTOPHIX O3TOT IMOKa3aTeldb CTPOTro
HOPMHPYETCSL.

Meto KOJIMYECTBEHHOIO OIPEAEIEHHUsT BOIBl PETIIAMEHTHPYETCS
I'OCTowm [1]. CyTh MeTOma COCTOMT B OTI'OHKE BOJBI M3 HCCIIEIyEeMOTO
MPOXyKTa B TPHUCYTCTBHH pPACTBOPUTENS] HAa CTAaHIApTHOM ammapare.
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PesynpTathl aHanM3a WCCICAOBAHHBIX MPOO HEDTH MNPEICTABICHBI B
Tabnuua 1.

Ta6numa 1.
[IpoueHTHOE CozlepxKaHue BOBI B ITpobax HeTH
IIpob6a Hedtu Coneprxanue BoIbI, %o
ckBakrHa Nel 45
CKBa)krHa No2 70
ckBaknHa No3 53

AHanu3 nokasai, 4to HauboJbliee conepkanue Boasl (70%) B HedTH
MaMOHTOBCKOTO MECTOPOXKACHUS XaHTbI-MaHCUICKOTO aBTOHOMHOIO

OKpyTa.
B ostux ke mnpobax He(TH ONpeeNsui COIep)KaHHWe Cephl B
COOTBETCTBUU I'oCT [2]. OTUM METOJIOM OTPEETISIOT

MEpKanTaHCoAepKallie CTaOWIN3HPOBAaHHBIE TOBapHblE HEPTH W
YCTaHaBJIMBAIOT COJEP’KaHWE MACCOBOHM IOJM CEpOBOAOPONA, METHI- H
sTunMepkanTtaHoB ot 2,0 mo 200 muma’. Ilpu HeoOXOAMMOCTH METOJ
MOJXXET OBITh HCIOJb30BaH AJ ONpefaeseHus 0ojiee BBICOKMX 3HAUCHHUH
MacCOBOM JIOJIM CEPHUCTHIX COCJUHEHHH B HE(TH IPU COOTBETCTBYIOLIEM
pa3baBieHHU ee 6eCCepHUCTHIM PACTBOPUTEIIEM.

CymHOCThP METOAa 3aKII04aeTcs B pa3[eleHUH KOMIIOHEHTOB
aHaMM3UpyeMoil mpoObl ¢ TOMOLIBIO Ta30BOW  xpomarorpadud,
perucTpanMy  BBIXOJAIIMX M3 ~ XpOMaTorpauuecKod  KOJIOHKH
CepOBOJIOPOAA, METHII- M 3TWIMEPKANTAaHOB TUNIAMEHHO-()OTOMETPUIECKUM
nerekropoMm (IIDJ]) m pacuere pe3ynbTaTOB ONPEAETICHUS METOIOM
a0COIOTHOH TpagyupoBKH (Tabmuima 2).

Tabmnmma 2
IIpoLieHTHOE coMlepKaHKE CEPHI B PO6ax HeQTH
[IpoGa HedtH Coneprxkanue cepsl, %
ckBakuHa Nel 12*10°°
ckBakuHa Ne2 17*10°°
ckBakuHa Ne3 32*10°

AHanu3 IoKaszal, YTO HauOOoJbIllee COAEp)KaHWEe cepbl B HEPTH
CyTOpMHHCKOT0 MeCTOpOKAeHU SImano-HeHenkoro aBTOHOMHOTO OKpyTa.

Jlutrepartypa
1. TOCT 2477 - 2014. Hedtr m HepTenpoaykThl. MeTON
ompezeneHus coaepkanus Bogs! (¢ M3menenmsivu N 1, 2, 3).
2. TOCT P 50802-1995. Hedts. MeTo 1 OnpeiesicHUsI CEPOBOIOPOIA,
METHJI- U 3TUIMEPKANTAHOB.

177



Cemenona T.B., I'azerqunos P.P., Mmmyparos I'.1O.
b® baml'VY, r.bupck, Pb

Tazemounos P.P., k.x.1., doyenm.

aldrich@mail.ru

CHUHTE3 OIITHYECKHA YUCTBIX ®PAPMAKOJOI'NYECKHA
AKTUBHbBIX MAKPOTETEPOLIMKJIOB HA OCHOBE
IMPOU3BOJHbBIX L-MEHTOJIA

MHuorodyHKINOHaIbHbIE MaKpOTE€TEpPOLMKIIBI, COJACp)KAIIUe a30T H
KHCJIOPOA, YacTO MAEMOHCTPHUPYIOT IIMPOKHH CHEKTp OHonoruueckoit
akTHBHOCTH. OHM Haxo#AT NPUMEHEHHWE B AHAINTHYCCKOW XHMHH
(9kcTpakums,  xpomarorpadus,  HOHOMETpHUs), B  HedTeXuMuw,
OpraHMYeCKOM CHHTE3¢ M OCOOCHHO B MEIHUIIMHE U (hapMaKoJIOTHH.
[Mpenapatel Ha HMX OCHOBE MOTYT TMPOSBISATH HPOTHBOOIYXOJIEBBIE,
AHTHOMOTHYECKHE, TPOTHBOMAPA3UTHIECKIE 1 HHBIC CBOicTRA. [1]

B pamkax CoBmectHoii naboparopun b® baml'V n YoUX PAH,
BBIIIOJIHEHB! ~ MCCIIEAOBAHUS TI0 CHHTE3y OHOJIOTHYECKH aKTHBHBIX
MaKpOTeTEepOIMKIIOB. B KauecTBe HCXOHOTO COETMHEHUS HAMH BbIOpaH 8-
ruapokcu-2,6R-numerninoktan-3-o0  (4) CHHTE3MPYEeMBId  Pa3IMYHBIMU
crocobamu u3 |-menrona. [2]

Haubonee s¢pdexruBHbiii meton Tpanchopmanuu |-menrona (1) B
THIPOKCUKETOH (4) OCHOBAaH Ha MCIIOJIb30BAaHUN THIIOXJIOPUTA HATPHS, MIPU
NIPOBEJICHUH TIpollecca B  PEKUME THUTPOBAaHMSA C  SKBUMOJSIPHBIM
KOJIMYECTBE pEareHTOB, JOCTUTHYT BbIXOJ 87% 0e3 MOCTOPOHHUX
IIPUMECEH.

@ OH OH
o g oo  L__o
) &
/\

2 3 4

1

Jnst cuHTe3a KIIOYEBBIX a30TCOJACPXKAIIMX MAaKpOJHIOB ObLIa
OCYIIECTBIIEHA [2+1]-xonneHcamus THIPOKCHKETOHA 4 c
XJIOPaHTHAPHAOM TIYTapoOBOH W aJMIHHOBOW KHCIOT, C BBIXOAOM Ha
IIPOMEXYTOUHBIe coeanHenus (5) u (6).
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0 0

X =CHy (5),(CHy) (6)

Bogneuenne B peakuuto [1+1]-koHIEHCAUU € TUAPAZUHTUIAPATOM
WA THIPA3HIOM TIIyTapOBOI KUCIOTHI OHMC-U30MPOIIIIKeTOHOB (5) u (6), B
IUOKCAaHE TpH KOMHATHOH TeMmIepaType IpH MOIBHOM COOTHOIICHHUU
cyoctpart-pearenr-pactBopurens (1:1:100) mpuBommmo k 00pa3oBaHHUIO
a3UHO- ¥ JUTHAPa3uI0-1udGupos, (¢ 33, 31, 39 u 25% BeIxomamu).

Takum 00pa3oM, B pe3ysbTaTe MPOBEACHHBIX HCCIICAOBAHHM, PA3BUT
TPEXCTaAUNHBIA CHUHTETMUECKHMH TOAXOJ K ONTUYECKHM AaKTUBHBIM
MakpoJIulaM HOBBIX THIOB C a30TCOJEpXKallMMH (a3MHHBIM WU
THAPa3UIHBIME)  (parMEHTaMH, OCHOBAaHHBIE Ha  IIOCIEIOBATEIHHO
MPOTEKAOIIUX peaxusax [2+1]-koHmeHcanu 2,6R-gumeTun-8-
THUIPOKCHOKTAH-3-0Ha C XJIOPAHTHAPHUIAMH TIyTapOBOW WM aJIUTTHOBOU
KHACJIOT 7HOO0 TUCTIPOMOPIMOHMpoBaHUs 1o Twumenko 3R,7-mumerni-6-
OKCOOKTaHajis U [1+1]-KoHaeHcauuu NPOMEKYTOUYHBIX O.,M-IUKETOHOB C
THIPA3UHTUIPATOM U THAPA3UTaMHU MAaJIOHOBOH HIIH TITyTapOBOM KUCIIOT.

Jlureparypa

1. Nmmypatos I'.1O., fxosneBa M.IL., Beimpuna B.A., IllaxanoBa
0.0., MHUmmyparoa H.M., TonctukoB A.I'. Cunre3 cepo- #
a30TCOJIEpPXKAIMX  MAKPOUMKINIECKHMX  JIAKTAMOB W JIAKTOHOB  //
Makporerepouukisl / Macroheterocycles — 2012. — T. 5, Ne 3. — C. 212-
245,

2. NmmypatoB I'.1O., Xapucos P.f., I'azernunos P.P., Toxcrukos
I''A. Cunre3 ¢(epoMOHOB HACEKOMBIX HAa OCHOBE OKHCIHTEIBHBIX
TpaHchOopMaIUi TPUPOTHBIX MOHOTEPIICHOUAOB // XUMUS PUPOJ. COCIHH.
—2005. — Ne 6. — C. 509-522.
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AHAJIN3 XUMHNYECKOI'O COCTABA ITIOYBEHHOI'O CJIOA
BBJIN3U HE®TEI'A30JOBBIBAIOIINETI'O ITPEATIPUATHA

Hedrsaroe 3arpsisHeHHE SBISETCS BCEMHPHO PacCIpOCTPAHESHHOM
YIpo30i ISl  OKpYXKalomied cpeabl H  Cephe3HOW MpoOIeMOit  Juist
OKOJIOTHUECKUX  HucclemoBaHWid.  [locleAcTBHAMH  aHTPOIIOTEHHOU
JeSITeIPHOCTH, CBS3aHHOW C HCIIONB30BAHWEM HE(TH, SBISIFOTCA YTEUKa,
MMOBCEMECTHBIE ~ NOYBCHHBIC  3arpsA3HCHHWA.  VICTOYHMKAMH  TaKHX
3arpsi3HEHUI CTAHOBSTCS MECTa XPaHEHWs, MECTa €ro HCIOJIb30BaHUS U
TpaHCTIOPTHPOBKU. OOBEM 3arpsi3HEHUI JaBHO MPEBBICKII BCE BO3MOIKHBIE
Npe/ieNbl, a HOPMUPOBAHKE 3arpsI3HEHUH, YCTOMYMBOCTh K HUM Pa3IHMYHbIX
TUIIOB TOYB, a TaKKe CHOCOOHOCTh K CaMOBOCCTaHOBICHUIO U
BOCCTaHOBJICHUIO II0YB C Y4YacTHEM UYEJIOBEKAa OCTAIOTCS OTKPBITBIMHU
BOIPOCAMH JJAXKE B BEK IMPOPBIBHBIX TEXHOJIOIMYECKUX PEIICHHUH.

Henpro uccnenoBaHus SBISETCS HCCICIOBAHUE XHMUIECKOTO COCTAaBa
ITOYBEHHOTO CJIOsT BOJM3U HEe()TEra30100bIBAFOIIETO IPEIIPUSTHS

Brut mpoBeieH XUMHYECKH — aHAllM3 MTOYBEHHOTO IMOKPOBA, TaK Kak
OH SBIISICTCSI OJHUM W3 HawOoJiee Ba)KHBIX CPEJICTB IMMO3HAHUS IMPHPOIHI,
TeHe3Wca W IUIOJOPOAMsA TI04YB. biaromaps OonbmioMy 3HaYeHUIO
XMMHUUYECKOTO aHaji3a MMOYB €My Ha BCEX dTanax pa3BUTHUS TOYBOBEICHUS
YAETSIIO0CH 00JBIIOE BHUMAHHKE.

HccnenoBanus npooauwiuck B amnpene-mae 2017r. Ot6op mpobd Obin
MPOU3BENCH B COOTBETCTBHHM C OOIMMMHU TpeboBaHUAMU OTOOpa mpod
(TOCT 17.4.4.02-84) [2]. OnpeneneHre MacCOBBIX KOHIIEHTPAIMiA
TSDKEJBIX METAJIIOB OCYIIECTBISIOCH ATOMHO-a0COPOIIMOHHBIM METOJIOM Ha
cektpomerpe KBAHT - Z.OTA. Xwumuueckuél aHanu3 cocTaBa
MIOYBEHHOTO NOKPOBa MPOBOJMICS B JIAOOPAaTOPUM MOHHTOPHHrA (PU3UKO-
XAMHYCCKUX 3arpsA3HCHHUN OKpYyKaromed cpeisl npu bupckom ¢umane
Bamkupckoro rocymapcTBeHHOrO yHHBepcuTera, I. bupck PecryGimka
BamxopTocTan.

B kagectBe MecT oTO0pa mpoO ObLIM BBIOpaHBI MecTa: ¢ TEPPUTOPUH
He(rerazomobrpIBatoniero npeanpusatus (oopazer; Nel), B 150 metpax ot
npeanpusaTus (odpaszer; No2), ¢ TEppUTOPUN YACTHOTO 3€METHHOTO yJacTKa
(8 1 kM ot mpeanpusTus) (odpaszerr Ne3).

PesymbraThl  XMMHYECKOTO  aHajW3a  IOYBEHHOTO  ITOKPOBA
MIpeCTaBICHEI B Tabmuie 1.
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Tabnuna 1 - Pe3yaprarhl 1a00paTOPHBIX UCCIEIOBAHUI TOYBEHHOTO

CJI0A
Onpeaensiemblii ITpo6a noussr 150 m C Teppuropuu TIJIK [4]
nokKasarejib OT MPEIPUATHS TP EIIPUSTHS
2,7 0,6
T'ymye, % 02 +0.1 7-10
108,08 315,28
HedrenpomyKkTsl, MI/Kr 121,62 +47.86 100-500
pH BOZIHOI BBITSDKKH, 75 73
en. pH +0,4 +0,4
[oaBikHast HopmMa METAILIOB:
1,08 3,21
Menb, MI/Kr 1032 £0.9 3
0,86 1,76
CBwHHEII, MI/KT £0.26 +0.53 32
79,04 91,76
KoGainbT, MI/kr 12371 127,53 5
2,24 3,48
Mapraser, Mr/Kkr £0,67 +1,04 1500
Hukens, Mr/kr menee 0,05 menee 0,05 4
Kanmuii, mr/kr 6.2 55 2
M, £1,9 £1,7

B mpoOe mouBEl, 0OTOOpaHHOH C TEPPUTOPHUU TPEANPHUATHS, TPOICHT
rymyca paBeH 0,6, 4TO B JECATKH pPa3 MEHBIIEC CPEAHETO COJICpPKAHUS
ryMyca B BEpXHEM TOpHU30HTE MMOYB. B oOpasme Ne2 3amacel Tymyca
COCTaBILIIOT 2,7, 3TO TakXke CBHICTEIBCTBYET O HH3KOM IUIOJOPOIUU
MOYBEHHOT'O MOKPOBA.

Anamu3 guHamukn pH npoOBbl MOYBBI  3arpsi3HEHHOTO  y4acTKa
mokasai, 4yto nokaszarenb pH B oOpasneNel cocrasun 7,3, a B 00pasmeNe2
nmokazan 7,5. MoxHO chenaTh BBIBOA, YTO B MNPHCYTCTBUH HEPTH U
He(pTENPOAYKTOB B COUETAHHH C PACTUTENBLHBIMH OCTaTKaMU MPeo0IIaiatoT
CI1abOoIIeTI0YHbIE TOYBHI.

ITokazatens conepkaHus HEPTENPOIYKTOB B Npobax Moy obpasia
Nel cocraBun 315,28Mmr/kr, a B o6pasmne Ne2 108,08Mr/kr. DT nokazarenu
SIBIISTIOTCSL  (DOHOBBIMH, TO €CTh Oe30mMacHBIMU. be3omacHbIM ypOBHEM
3arps3HEHUS] TOYBOIPYHTOB HEPTEMPOAYKTAMH PEKOMECHIYIOT CYHTATh
YPOBEHB, P KOTOPOM HH OJTHO U3 HETATHBHBIX ITOCJICACTBUN HE HACTYIACT
BCJICJICTBHE 3aTrPsA3HCHUS MTOYBBI Herenpoaykramu [1].

Tax e ObUI IPOBEJICH aHATU3 HAa COJEPIKAHUE TSKEIBIX METaioB. B
pe3ysbTaTe HCCIEeNOBaHHN OIPEAEICHO, YTO COJEpKaHHE KaaMHs |
kobampra mpepbimaetr [IJIK, u9ro 0OyclIOBICHO  WHTEHCHUBHBIMHU
TEXHOTEHHBIMH Harpy3kaMHu H3-3a OJHM3KOT0 PACIONOKEHUS MPEAIpUITHN
1 ocobeHHOCTeH penbeda, YTO CHOCOOCTBYET OCENaHWUI0 OCHOBHBIX
BBEIOpOCcOB  mpenanpuathid. B oOpasme Nel  KOHIEHTpamus Menu
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HE3HAYUTENILHO BbINIE, HA 7%. M3 BCceX aHANM3UPYEMBIX HOHOB METAJIJIOB
MapraHell W CBUHEII MMEET CTA0MJIBHO HHU3KHE KOHIICHTpaluu. Takue
9JIEMEHTHI KaK HUKEJIb, CBUHEILI, Mapranel He npessimaoT [TK [3].

IIpoBencHHBIC WCCIEAOBAHMS TIOKa3alM, 4YTO IOYBCHHBIA CJION
TeppUTOpUN  HEe(PTEra3o00BIBAIOIICTO MPEANPUITHS —XapaKTEPU3YETCs
CTa0OIIEeTIOYHON  peaknued, OTIMYaeTcs HHU3KHM  IUIOIOPOAWEM U
collepKaHWEeM TyMyca, coaepikanue HerenpoaykroB He npesbimaeT [1JIK.
Konrmentpamun HeKOTOpHIX Tsokenbix mMeTamwioB (Cu, Pd, Mn, Ni) Tak xe
SBISAIOTCS ~ Oe3omacHBIM.  TpeBOXKHAas  CHUTyamust  CIOXWIAch ¢
KOHIICHTpAaeH KaaMust 1 KoOanbTa.

JIureparypa

1. AnnpeeBa T.A. HHrerpanbHas oleHKa BO3ICHCTBHS HE(TIHOTO
3arpsA3HEHUs] Ha MapaMeTpbl XUMHYECKOr0 M OHOJOTMYECKOrO COCTOSIHUSA
MOYB Tae)KHOW 30HBI 3amanHoi Cubupu: aBToped. AMC.KaHA. OHON. HAyK:
03.00.27. Tomck, 2005. 26 c.

2. TOCT 17.4.4.02-84. Oxpana npupozsl. [lousl. MeToasr 0TOOpa U
TTOITOTOBKH mpo6 UL XAMHUYECKOTO, 0aKTEepPHOIOTHIECCKOTO,
TeIBMIHTOJIOTHYECKOTO aHaTN3a.

3. Komnecuuko C.H., Kazees K.III., BanskoB B.®. Dkojoruyeckue
MOCTICICTBYS 3arpSA3HEHUS TI0YB TSHKEIBIMH METaUIaMH: MOHOTpadws.
PocroB-na-Zlony: U3n-so CKHILI BIII, 2000. 232 ¢

4. Canurtapuble mpaBwia u Hopmbl CanlluH 2.1.7.1287-03
CaHHUTapHO-3ITHAEMUOJIOTHYECKIE TPEOOBAaHHUS K KaueCTBY TOYBHI.
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Ezoposa 2.4, kxano. neo. nayx

IBTPOOUKANUA O3. HEHTPAJIBHOI'O C. APTAKYJIb
KAPAUJIEJIBCKOI'O PAMOHA

Bopa - 3T0 UCTOYHMK KHM3HU BCEX JKUBBIX CYILIECTB Ha 3emie. bes Hee
MIPOXKUTH KaK MPaBUIIO HEBO3MOXKHO.

Jlo HenaBHEro BpEeMEHM 3arps3HEHHE BOJBI OBUIO OTHOCHTENHHO
JIOKaJIbHOM TIPOOJIeMON TPOMBINUIEHHO Da3BUTHIX CTpaH. B HacTosmiee
BpeMs1 HanOoJee PacpOCTPaHEHHBIM SIBIICHUEM CTaJla 3BTPO(pHUKanus , T.€.
oboramenue BOJOEMOB a30ToM U Qochopom. VcTouHMKaMH ITHX
JJIEMEHTOB  CIYXKAaT CMBIBAEMBIE C CEIbCKOXO3AWCTBEHHBIX 3€MEIb
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yIOOpeHHsT M KaHaIM3allMOHHBIE CTOKM. Ha ceronHsmHuii neHb naHHOE
SIBJICHHE IPUHUMAET II100aJIbHbIE MacIITAOBI.

Paccmorpum 3BTpodukanmio Bogoémos Ha npuMepe o3.L{enrpansHoro
c.Aptaxyns Kapaunensckoro paiiona.

Osepo lleHTpasnbHOE pacrnonaraeTcs B LIEHTpPE cenia, BOJIM3M 03epa
PacIHoONOXXEHBl TOJIS, KOTOPBIE IIOABEPXKEHBI 3HAYNTEIBHOW 3PO3HH BO
BpEMSI BECCHHETO IaBOJKA, HMHTCHCHBHOCTh KOTOPOTO CBsi3aHAa C
KOJIMYECTBOM 3MMHHX OCaJIKOB. B Hacrosmiee BpeMs Ha H3y4acMBIX
y4acTKax IIOJIEHl MECTHOE CENIbCKOXO3SMCTBEHHOE NMPEANPHUATHE IOIydacT
caMyl0 HHU3KYI0 YypoxXallHOCTh. Bech CMBITBI OCaJOuYHBIA Marepual
OypHBIM THOTOKOM IpOTEKaeT uepe3 Hame ceno. BecHoit lleHTpanbHOE
03epo TpeBpalaeTcs BO BpeMeHHoe pycio pekd. Okono Mecsna B HEM
CTOMT MyTHasi BOJIa, JIUILIb 3aT€M CTaHOBHUTCS Oojee uncToil. [lnogopoaHbrii
CII0i1 3eMin, TaK HEOOXOIUMBIHM JJI HAIIUX KYJIbTYPHBIX PACTCHUH, TeTeph
nexur Ha aHe LleHTpanbHOro osepa. Bomoém meneer, u mpuOpexHbBIE
pacTeHHsl MOCTENIEHHO HAuMHAIOT pa3pacTaThCsi MO BCEMY 03epy, T.e.
Ha0mrogaeTca 3BTpoduKkanus. 3apacTaHHe OCOOCHHO XapaKTEpHO JUIf
CeBepo-3aIaiHbIX OEpPEeroB, Tak Kak MIMEHHO C 3TOH CTOPOHBI BOAHBII MOTOK
yCTpEeMJISIeTCSl BO BpEMSl BECEHHETO II0JIOBOJBS, NPHHOCS OoJbIoe
KOJIMYECTBO pa3MbITON nmouBkl. B Oynymem, BepositHo, LleHTpansHOe 03epo
CTaHeT em€ Mellbue U MOXKET HCUE3HYTh COBCEM.

Ho cenbckoxo3siicTBEHHOE MPENPUSATHE HE SIBIISETCS €AMHCTBEHHBIM
HUCTOYHHUKOM  3arpsi3HeHMs  o3epa. MectHoe mnpeampusitue OO0
«Kapaunensckuif MOJIOKO3aBOJ) 4YacTh CBOMX KaHAJIM3AI[MOHHBIX CTOKOB
cOpaceiBaeT B o03epo lleHTpambHOE, B CIEICTBHE Yero HaOIronaercs
YXy[IIIEHNE KaueCTBa BOBI.

B crokax MOJOYHOI NPOMBINUIEHHOCTH COAEPXKUTCS OoJbIIoe
KOJIM4YecTBO a3oTa U ¢ochopa, YTO OKa3bIBAeT IPSMOE BO3JCHCTBHE HA
IBTpo(uKanmio o3epa. [IpOM3BOACTBEHHBIC CTOYHBIE BOJBI MOJIOYHBIX
3aBO/IOB, KpPOME MEepEdMCICHHBIX BBIIIE 3arps3HEHU, coaepkaT
XUMHYECKHE COEAMHEHMs, MpUMEHAEMbIE IS MOWKH  €MKOCTEH,
annapaTypsl ¥ MOJIOB (IETepTeHTHI).

B  pesymbrare = OMOXMMHYECKOTO  OKHCIICHHS ~ OpraHHYecKHe
COEJMHEHUS, COAEPIKAIMECs] B CTOYHBIX BOJAX, U3 BOJOEMOB MOTJIOIAIOT
OoJpIIOe KOJNMYECTBO KHCIOpOJa, B pe3ynbrare dero (ayHa u ¢uopa
BOJIOEMOB MOTYT ITOTHOHYTb.

Takum o00pa3oM, MUTAaTENbHBIE BENIECTBA, IOMANAIOMIME B 03€pO,
CTUMYIHPYIOT  OBICTpOE  pa3MHOXKEHHE  IUIAaHKTOHA. KOHCYMeHTEI
pearnpyroT Ha pPOCT KOPMOBBIX DPECYpPCOB MEJICHHEE, I03TOMY
YBEIMYHMBACTCA AOJS aBTOTPO(OB, THOHYIINX «ECTECTBEHHOW CMEPTHIO» U
HEMOCPEJCTBEHHO CHA0KAIOLIMX OPraHWKOM JETPUTHBIC IUILEBBIC LEIH.
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MuHepanu3anysi HaKarjIuBaIOIIMXCS OCTaTKOB peAyLeHTaMHu TpeOyeT
KHCIOpoAa. B pesyinbraTe ero KOHIEHTpaIUs B BOJE MOXET YNAcTh HIDKE
YPOBHS, HEOOXOAMMOro JUii HOPMAJIbHOTO pPAa3BUTHS MHOTHUX BHJIOB
MIpeXKHEH IKOCUCTEMBI.

B 2016 rony nabnronanack rudens Takux pblO, Kak OOBIKHOBEHHBIN
kapack (mar. Carassius carassius) m cepeOpsimbIii kapach (nat. Carassius
gibelio). Peibaku 3ameTwmnm, dYro pbiba BCIUTBUIA BIOJNH Oepera 03.
HenTpansHoro c.Aprtakynb. Ha ceromnHsmHuil AeHb BHIOBOM cOCTaB
nxTHO(ayHbI 03epa CTAHOBUTCS MEHBIIIE.

CoxpaHeHMe NPECHON BOABI Ha 3eMJIE SIBIISIETCS CaMOM aKTyaJbHOU
mpo0ieMoii B HAcTOsIIEe BPEMsl, NMOSTOMY HYXKHO CIEIUTh 33 YHCTOTOH
BOIOEMOM W WX BHWJIOBBIM pa3HOOOpa3MeM B KaXKAOM YroJIKe Haulen
CTpPaHBI.

JIureparypa
1. Annemosuy H.C. OxpaHa nupojsl Ha NPEANPHUATHSAX MSACHOH U
MOJIOYHOH MPOMBINIIEHHOCTH. — M: Arponpomuszar, 2016. — 286 c.
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BBIJIEJIEHUE BAB U3 JIEKAPCTBEHHbBIX PACTEHHUIA.
HNCITIOJb30BAHUE NX B OPTAHUYECKOM CHUHTE3E

Bo Bce 0e3 HWCKIIIOYCHHs BpeMEHa JIIOAHM BCerja oOpallainch 3a
MOMOINBI0 K 1eineOHbIM TpaBaM. bombime 40% BceX JIEKapCTBEHHBIX
BEILLECTB NPOU3BOIATCS M3 PACTUTENbHOrO Marepuaina. JlekapcTBEHHbIE
pacTteHus 00Jalal0T OrPOMHBIMH JICYeOHBIMU CBOMicTBaMU. B ocHOBe 3THX
CBOWMCTB JIe)KaT OWOJOTMYECKH AaKTHBHBIC BEIIECTBA, CPEIH KOTOPBIX
Han0oJIee U3BECTHBIMU SIBIITIOTCS (DIIABOHOMIBI U KYMAPHHBI.

Jis KyMapHHOB XapakTepHBI Takue (hapMaKOoJIOTHYEeCKHE CBOWCTBA
KaK CITa3MOJIUTHYECKass aKTHBHOCTh, KOPOHApOpacIIUpsIoniee IeHCTBUE.
Hekortopsie kymapuabl 001am1a0T (HOTOIMHAMUYIECKOH aKTHBHOCTBIO, T.C.
CITOCOOHBI TMOBBIMIATH YYBCTBUTEIHLHOCTh KOXH K YIBTPa(UOIETOBHIM
JIy4aM, M [09TOMY HaXOIAT NPUMEHEHHWE B Tepanuu BuThiuro [4]. s
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(h1aBOHOUIOB CBOWCTBEHHO KaNmMUIIPOYKPEIUIIONIee, KapAHOTPOMHOE,
CIa3MOJIUTHYECKOE, rerTO3aIlUTHO., KPOBOOCTaHaBJIMBAIOLIEE,
OpPOTHBOBOCHATUTENbHOE AciicTrE [3].

B Hacrosimiee BpeMsi MHTEpPEC BBI3BIBAIOT KOMILIEKCHI KYyMapWUHOB M
(h1aBOHOUIOB C TIEPEXOAHBIMH METAITIAMH.

B nmamnO# paboTe OBUT IPOTECTHPOBAH KOMIUICKC BBIACIICHHBIX W3
JIeKapCTBEHHOTO ChIphst BAB ¢ nonamu sxenesa (111).

Mamepuanet u Mmemoowvl ucciredo8anus.

OOBexTaMH WCCIEIOBAaHUA OBUIM BBIOPAaHBI HAI3EMHBIE YaCTH
Jqymunipl 00sikHOBeHHO# - Origanum vulgare L. (Lamiaceae) U kpamuBbl
nBynomHoii - Urtica dioica L. (Urticaceae).

@dnaBoHOMIB! BBIAEISIM 3KcTpakiuei 70% HTUIOBBIM CIHPTOM B
TeueHue 24 vacoB. KymMapuHbl U3BICKAIU DKCTPAKIUCH XJIOPOPOPMOM IO
meroauke I'.K. Hukoroga [2].

Pesynemamul u ux obcysrcoenue.

B pesynpTare nccienoBaHUM OBLIM TONYy4EHBI CMECH KyMapHHOB U
(h1aBOHOUIOB.

CHHTE3MpPOBaH  KOMIUICKC  KyMapuHOB ©  (IaBOHOHAOB  C
kpuctamioruaparom xiopuaa xkeneza (I11). Beibop nanHOro komiekca
MOKHO OOBSICHHTH TeM, 910 coemudenuss Fe (lll) obGmamaror
(hOTOAKTHBHOCTBEIO B PEAKIUAX OKHCICHHS MEPBUYHBIX alU(PATHICCKUX
cruprtos [1].

W3yyeHa kaTajauTHueckas aKTUBHOCTh MOJYYEHHBIX KOMIUIEKCOB B
peakiuu  JJEKTPOKATAJTUTHUYECKOTO  OKHCIeHus dTaHoma B 1,1-
JUATOKCHUATAH, KOTOPhIE MOXKHO TPEACTaBUTh cXxeMaMHu 1u 2.

Cxemal .DneKkTpoKaTaqTuTHUECKOe OKUCICHUE 3TaHOJIA TI0]] JeCTBHEM
komriekca K-Fe

K-Fe - O - CH;- CH;
2C,H,0H » CH, e

=66 mA
U=12

0 - cH,-CH;

Cxema 2. DIJEKTPOKATAIUTHYECKOE OKHUCIICHHE 93TaHOJA IIOJ
neiictereM Komiiexkca DOi-Fe

$-Fe . 0 - CH;- CH;4
2C,H;0H » EH_:—H{I//
I=6.6 mA
. O - CH.-CH.
o CH,~CH;
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Takum o0Opa3om, ObUIM anpOOUPOBAHBI METOJUKU  BBIICICHUS
KyMapuHOB M (DJIABOHOUJIOB U3 JICKAPCTBEHHBIX pacTteHuil. McciemoBana
KaTaJIUTUYCCKash aKTUBHOCTh TOJyueHHBIX KomiuiekcoB @dn-Fe u K-Fe,
KOTOpBbIC 00JaJaf0T YHUKAIBHOW 3JCKTPOKATATUTHYCCKON aKTHBHOCTBIO B
peakuuu mnpeBpalleHus dTaHona B 1,1-AMOKCHITAH C KOJUYECTBEHHBIM
BeIX010M 43% 1 38 % COOTBETCTBEHHO.
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MMUHEPAJIBHBIE TOBABKU K BETOHHBIM CMECSAM

MuHepanbHble J00AaBKH NPEACTaBISIOT COOOW MOPOIIKK PAa3IMYHOM
MHUHEPAIBGHON MIPUPOJIBI, TIOTydaeMble Ha OCHOBE NMPHUPOIHBIX MaTEepHUAIOB
U TEXHOTEHHOTO CBHIPbS, HEPAacCTBOPHUMbIE BOJE W  SBISIFOLIMECS
TOHKOJUCIIEPCHOHN COCTaBJIIONIEH TBEPI0H (ha3bl pacTBOpa WM OeToHa.

[TpumeHstoTcs MUHEpaJbHbIE J100aBKu (B KoiudecTBe OT 20 10
100% ot Maccel IieMeHTa) JUIS  yNpaBlIeHUS  IpoleccaMu
CTPYKTYpoOOpa3oBaHHUs, AaKTUBALlMKM THUApPATAlMd W  TBEPJACHUS,
YIy4IIEHUS PEOJOTHIECKUX CBONHCTB PACTBOPHBIX M OETOHHBIX CMECEH.

B 3aBuCHMOCTH OT OHMCHEPCHOCTH W BIUSHHS Ha CTPYKTYpy H
CBOWCTBAa pacTBOpPOB M OETOHOB MUHEpaNbHBIE MOOABKM [EISTCS HA
no0aBKM - pa30aBUTENd IMEeMEHTa W J00aBKU-YIUIOTHUTENH. JloOaBku-
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pa3zbaBuTenn (HampUMep 30JIbI) HMEIOT pa3Mep YacTull, OIM3KHH K
LEMEHTy, a pa3Mep 4YacTul J00aBOK-YIUIOTHHTeNeH (Hampumep
MHUKpPOKpEMHE3eMa) 3HaYUTEILHO MEHbIE, YeM y LieMeHTa. B omimune ot
pazbaBuTeneil 100aBKU-YIUIOTHUTENN SBISIOTCA Ooyiee 3()(EeKTUBHBIMH,
T. K. MO3BOJISIIOT MOJyYaTh IJIOTHBIE M TPOYHBIE CTPYKTYPHI 3a CYET
3aIOJHEHHS IIYCTOT MEXKAYy YacTHIaMH I[eMEHTa W  BBICOKOU
THAPATAMOHHON aKTUBHOCTH [1].

B 3aBUCMMOCTH OT MHUHEPAJIOTMYECKOTO COCTaBa U XUMHUYECKOH
aKTUBHOCTH MHHEpalbHBIE MO00AaBKH TOAPA3ICNAIOTCS HA CIEAYIOINe
BUJBL:

® HeaxkmugHbvle (HANOJIHUMENU);

® axmuenvie;

o nacmupuyupyiowue [2].

Heaxmuenvie munepanvuvie 000a6Kku - 3TO TOHKOMOJIOTBIC WU
TOHKOJMCIIEPCHBIE NPUPOJHBIE MaTepHaibl W MOOOYHBIE MPOIYKTHI
NPOMBIIUICHHOCTH, TPU OOBIYHOW TeMIepaTrype He BCTyHalollue B
peaknuu ¢ IEMCHTHBHIMH MUHepailamMu. [Ipu ompeneneHHBIX YCIOBHSAX,
HaIpuMep IIPH aBTOKIABHOH 00paboTKe, 3TH HOOaBKH MOTYT TIPOSBIATH
PEaKIMOHHYIO AaKTHBHOCTb.

AxmusHble MuHepanvusle 000a6Ku - STO TPUPOTHBIC MHHEpPAIHHBIC
BEIIIECTBA JIM TEXHOTCHHBIC OTXOIBI, KOTOPBIE caMU 10 cebe He 00mamaroT
BSOKYIIMH CBOWCTBAaMH, HO B TOHKOHM3MEIFYCHHOM COCTOSHHH B
NPHUCYTCTBUM BJIard 00pa3ylOT C TUIPOKCHUIOM KalblHs TBEpPACIOIINE
CTPYKTYPBI.

HexoTopble Buabl MUHEPaJbHBIX J100aBOK, HAIpUMEp JOMEHHBIE
IIJJAKH, CKJIOHHBI K CaMOCTOSITEIbHOMY TBEPJCHHIO; aKTHBALUS HX
MPOKMCXOAUT B TIPUCYTCTBHU U3BECTH.

Munepanvhvie  naacmuguyupyiowue 0006aéku 3TO  BBICOKOANCIIEPCHBIE
MHHepaJbHbIE BEIIECTBA, KOTOPHIE BBOASAT B OETOHHBIE M PAaCTBOPHBEIE CMECH
HU3KOMAapOYHBIX OETOHOB M PAacTBOPOB C IEJBI0 0OecreyeHus TpedyemMoi
yA000YyKIIabIBAEMOCTHH BOJOYEPKUBAOIIEH CIIOCOOHOCTH CMEecH NpH
MHHHMAJIBHOM Pacxojie emenTa [2].

K wMuHEpanbHBIM IUIACTU(QHIMPYIOIIUM J100aBKaM E€CTECTBEHHOTO
MPOUCXO’KACHHST OTHOCSITCSL:

® VMepeHHO niacmuuHbie U OeHMOHUMOSble 2IUHbl, U3BECNKOBOE
mecmo, crocoOHble  00pa3oBBIBATH ~ IPH  3aTBOPEHWM  BOJOH
TOHKOJICIIEPCHBIE [IIACTUYHbIE CMECH;

®  /MOHKOMOJIOMble KpeMHe3eMUcmyle 20pHble Nopoovl, KOTOPBIE TIPH
CMCIIMBAaHNA C BOJOW CIOCOOHBI OOPa3OBBIBaTh TOHKOAWCIICPCHBIC
TUTACTUYHBIC CMECH.
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MuHepanbHBIMU - TUIACTU(UKATOPAMH - OTXOJaMH ITPOMBIIIICHHOCTH
SIBIISTFOTCSI CJICTYIOIINE ITPOTYKTHI:

® MuHepanvHvie ocmamku oucmuanepou scuokocmu (/DK) - oTxoan1
COJIOBOTO  TPOU3BOZCTBA, IHPEJCTABISIONIME COOOH CMETaHOOOpa3HYIO
TOHKOJUCIEPCHYIO MacCy, COCTOSIIYI0 W3 Meja, THAPOKCHIA KalbIus,
XJIOpHZA U cynb(ara KanbIys, KapOoHaTa MarHus, XJIOPHIA HATPHs, OKCHIA
KPEMHHS U JPYTHX BEIIECTB;

® JMuUHepanbHvle  HEUMpAlU306aHHble  WIAMbBL  XUMUYECKOU

NOAUPOBKYU cmekia - TOHKONWUCHEPCHBIE MAacTooOpa3HbIE BEUIECTBa,
coJllep KaIIre JBYBOJHBIMTHIIC i PACTBOPUMEIC COIH HATPUS U KA,
®  2ULAMBIXUMEOOOOYUCKU yicls - TOHKOJIUCTIEPCHBIE

HaCTOO6pa3HI:-Ie BCIIECTBa, COACpKAIIUEC KaJIbIUT, OKCHUO IKEJIC3a U
OpraHu4eCKue rnprumMecu.
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®U3UKO-XUMUYECKHUIA AHAJIU3 TPOBbI BO/IbI
KAPMAHOBCKOI'O BOJOXPAHWIMIIA

TOC — 3T0 TerIoBas AJEKTPOCTAHIIWS, MPUMEHSIONIAsl B KadecTBe
HCTOYHHKA JHEPIrUM Kakoe-IMOO OpraHudecKoe TOIUIMBO, K TIpUMEpY,
HedTh, ra3, yromb. Ha nHacrosmmii mMomenT TOC SBISIIOTCS caMbIM
pacnpoCTpaHEHHBIM BHIOM 31eKTpocTaHuuil B Poccun. CBsa3aHo 3TO C TeM,
YTO OPraHNYECcKOe TOIUIMBO IOCTYIHO B OOJBIIMHCTBE PETHOHOB CTPAHBI.
Onnaxo nesitensHOCTh TOC MOKET CITyKHTh aHTPOIIOT€HHBIM (akTopoM Ha
OKpPY>KaIOILIYIO Cpeny.

KapmaHoBcKast rocynapcTBeHHasi paidlOHHasl SJICKTPUUYECKas CTaHIHA

('POC) — »9T0 KOHJEHCAIIMOHHAS TEIJIOBas JJICKTPUYECKAs CTaHIIUS,
pacmonoxkeHHass Ha peke byt rTopoma Hedtekamck PecmyOmukm
bamkoprocraH.

I'POC moctpoena B 1968 romy ¢ 1eiabio HCIIOJIB30BAHUSA, B KAUECTBE
TOIUIMBA, MECTHOM BBICOKOCEepHHCTON HedTH. IloNHOCTRIO BBelIeHA B
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padoty B 1973 romy, Toraa >xe U cTaja caMOil MOIIIHOW 3JIEKTPOCTAHIIUEH B
Pecny0nmke Banikoprocras.

B pabore mnpuBeneHBI pe3yJbTaThl HCCICIOBAHUS NPOOBI BOMBI
KapmaHOBCKOTO BOIOXpaHHIIHIIIA.

Lenbro naHHOM pabOTHI SABJISETCS MCClle0BaHNE (PU3NKO-XUMUUECKUX
mokasaresel mpoOsl Boabl M3 KapMaHOBCKOTO BOIOXpaHWIMINA, a TaK ke
oTpeneNieHHe aHTpomoreHHoro Bo3zelcTBust Kapmanosckoit I'POC Ha
OKPY>KaIOMIyIO Cpeay.

Bonoxparmmme Kapmanosckoit 'POC pacmonokeHO Ha ceBepo-
3amage Pecrry6mmku BamkopTocTan, B ropoge Hedrekamck, Ha peke Byi.
Kinumar B naHHOH 30HE Temiblii, HE3HAUUTENBHO 3acyUUIUMBBIN. CpenHss
temneparypa uwons +20°C, suBaps — -15°C. Ilnomanp BoJOXpaHMIUINA
Kapmanosckoit 'POC coctasmnsiet 3,5 ThIC. Ta, cpenHss riyouna 3-4 Metpa,
MakcuMaibHad (y INIOTUHBL) — 14 M.

Bomnoxpanumnuie OBLIIO BO3BE/ICHO VTS oOecreyeHuUs
Mpou3BOJACTBeHHBIX HyxkJ Kapmanosckoit I'POC. B nanpHeifmem crano
HCIIONIB30BaThCS I PEryJIILUU Ce30HHOTO cToKa peku byit u pa3BeneHus
pBIOBI. Heo0XxoamMoCTh TOCTOSIHHOTO OYHUINIEHHSI BOZOEMa OT BOJOPOCIECH 1
CIM3W, JlaJla MOIIHOE OCHOBaHWE IS  €XKETOJHOTO  3aphIONICHUsS
BOJIOXPAHWIIAIIA OONBIINM KOJIUMIECTBOM MAIEKOB Pa3IHIHBIX BUIOB PHIO.

HccrrenoBanust  OpraHOJENTHYECKUX TOKa3aTteleid TMpoOBI  BOJIBI
VKa3bIBalOT HA OTCYTCTBHE «IBETCHHS» M <«3aTyXaHHWi BOAB». Boma
OecriBeTHA, IPO3payHa U HE UMEET 3araxa.

3HaueHHWe BOJOPOJHOTO TMOKa3aTtenss H KecTkocTu (Tadm. 1)
CBHUJIETENICTBYET O TOM, 4TO MP0oOa BOJBI UCCIEAYEMOTr0 00beKTa ABISIETCS
HEUTPaJbHOU U CPEJHEN )KECTKOCTH, COOTBETCTBEHHO.

Boza c mokasarteneM obmieil Munepamuzauuu mesee 1000 mr/am®
CUMTAETCS  NPECHOW, ONTHMaJbHBIH  [OKa3aTeldb  HACHIIEHHOCTH
opraHuyecKuMH BeliecTBaMu coctasisgeT oT 300 go 500 Mr/z[M3[2]. OOwmas
MHUHEpAIN3alKsl aHAJIM3UPYeMO NpoObl BOABI OJM3Ka K ONTHMaJIbHBIM
3HAYCHMSIM, U HE MPEBBIIIAET MTPEAETHHO JOIYCTUMbIX KOHIIEHTPALUH.

Tabimma 1
DU3NKO-XUMHUYECKUE TIOKA3ATENN

Ne . PesynbraTs! Hopmarusst TJTK

i Tlokazarenu, en. usmepeHui I — CanllnH
2.1.5.980-00
BopopoHbiii mokazarein
1 7,18 6,5-8,5
(pH), en. pH
2 O6w1ast xKecTKocTb, JK 4,05 7,00
3 OO11ast MUHEpATH3aIHs, 270 1000
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mr/am3

Hopmatuss! ITIK
T'H2.1.5.1315-03

4 | XKeneso (cymmapHo), mr/am® <0,01 0,3

5 Csunen, mr/am® <0,001 0,03

6 | Kanmuii (cymmapHoO), Mr/om® < 0,00001 0,001

7 MEIIBSK, MI/AM® < 0,001 0,05

8 Mapranen, Mr/am® 0,12 1,0

9 Panon, Bx/m® 46 100

3HayeHHe MaccOBON KOHLIEHTPAI[MM METaUIOB B IpoOe HE JOCTUraeT
3HA4YCHUS MPeIeTbHO TOMYyCTUMBIX KOHIICHTPALUIL.

[loBpimeHHOE  copepXaHHWEe MapraHma B mpoOe  BOAbl W3
KapMaHOBCKOTO BOJOXpaHWIININIA, BEPOSTHO, CBSI3aHO C HAKOIUICHUEM €T0 B
MOYBE Ha JAHHOW TeppuTopuu. B naHHOM 0OBEKTe Taxke HaOIIOmAEeTCS
YBEIMUYCHHOE COAEPXKAaHWS paZoHa, YTO BO3MOXKHO, CBS3aHO C
TIOBBIIICHHBIM COJICP’KaHNEM B BOJIE IPUPOIHBIX PaJHoOHyKINAOB [3].

Vicxons n3 maHHBIX UCCIIETOBaHMS P00 BOJIBI, MOXKHO CJIEJIaTh BBIBO/,
yro KapmanoBckas I[POC He sBnsercs HCTOYHUKOM 3arpsi3HEHUS
BOJIOEMOB, TaK KaK IIOKAa3aTeNH BCEX XMMHUECKUX 3HAUEHHH, KOTOpHIE
ObUTH OIpeaesicHbl B Tpo0Oe BOIbI, HE MpeBblmaT 3HaueHus I[1JIK,
cornacHo CaulluH 2.1.5.980-00.
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TUJIPOXUMUYECKUIA AHAJIU3 BOJI PEKU BEJIASL U PEKU
BA3A WINIIEBCKOI'O PAWOHA PECIIYBJIUKH
BAIIKOPTOCTAH

Boma — oauH U3 OCHOBHBIX 3JIEMEHTOB NMPHUPOIHOHN cpeabl. OHa urpaer
3HAYUTENBHYIO POJIb B MPAKTHUECKOW IESITEINHHOCTH YeloBeKa. BomHble
00BEKThI, B OCOOCHHOCTH PEKH - OJHA W3 HAMBAXKHEUITUX SKOJIOTHUECKU
3HAYMMBIX YacTell JKOCHUCTEM, Ha KOTOpHIe TMPHUXOTUTCS OCHOBHAs
XO3STMCTBEHHAss Harpys3ka [3]. DTo HpUBOAUT K 3arpsS3HEHUIO BOJOTOKOB
orxogamMd  (EpMEpCKHX  XO3SICTB, TPH  IKCIDIyaTallkd  CTaporo
obopymoBanus. Takue aHTPOTOTEHHBIE BO3ACWCTBHS OKa3bIBAIOTCS M Ha
pexu B UnumeBckoM paiione Pecrry6nmku bamkoproctan, B 9acCTHOCTH, Ha
peky benas u pexy basza.

Lenbto ucciiefoBaHUA SBIACTCS U3YUCHHUE YKOJIOTHYECKOTO COCTOSTHUS
BoJoTOKOB MnumieBckoro paitona Pb Ha npumepe pexu benas u pexu ba3za.
Jost JIOCTHIKEHUS [IOCTaBIICHHOM Lenu ObLI HCIIOJIb30BaH
TUAPOXUMUYIECKUN METOJI, BKITFOUAIONINN TOTEHIIMOMETPHIO, TPAaBUMETPHIO,
ATOMHO-20COPOLIMOHHYIO CIIEKTPOCKOITHIO.

OTt00p npod Boxbl ¢ peku benas u peku baza mpoBomwiics coriacHoO
tpebosanusam I'OCT 31861-2012 «Bopa. O6uime tpeboBanus K oTdoOpy
npo6» [5]. it BBIACHEHHS] HPUTOJHOCTH BOALI IS PBIOOXO3IMCTBEHHOMN
JIeATeIbHOCTH OB TPOBEACH THAPOXMMHYECKHN aHanu3 peku bemas u
pekun baza B 1mabopaTopu SKOJOTHMUECKOTO MOHHTOPHMHTA (DH3UKO-
XHMHYECKOTO 3arps3HEHUs OKpYKarollel cpeabl npu bupckom dunmane
BamI'V. 3abop Boxabl IyIs aHajind3a IPOBOIMICA B BECEHHUW M OCEHHHU
MEepUOJIbl, TaK KaK UMEHHO B OTH CE30HBI roja HaOJromaercs Hauboiee
CHJILHOE 3arpsi3HeHHe BOOOTOKOB [1,2].

Jlims orleHKH dKOJIOrnd4ecko oOcraHoBkH B peke bemas m pexe basa
TUAPOXUMUYECKHUI aHaIu3 MPOBOAMIICSA 10 8 mapamerpam. [1o nmonydyeHHbIM
pe3ysbTaTaM HCCIEA0BaHUS MO0 OTACILHOCTH BBITIOIHSIICS CPaBHUTEIbHBIH
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aHaJIu3 KaXJOW pEeKH 3a BECEHHUH M OCEHHMHM nepuoabl. Pe3ynbrarbl
HCCIIeIOBaHMi 10 peke benas npeacrasieHs! B Tabnume 1.
Tabuuma 1
CpaBHeHue pe3yiabTaToOB I'HIPOXUMHUUECKOTO aHalIU3a BOJbI peku bemnas
3a BECEHHUU U OCEHHUU NTEpUOabl

ITokasarenu, en. Becennuit | Ocennuit | Hopmartuss! ITJIK
HU3MepeHuit epUo nepuos | AJs p/X BOZOEMOB
pH, ex. pH 6,89 7 6,5-8,5

Munepanuzanus, Mr/am° 262 275 1000
Kécrrocts (%K), Mr-sks/n 6,7 6,9 6-9
Hedrenpoayxrsl, Mr/mom® 0,04 0,03 0,05
Csunern (Pb), mr/mm® <0,002 <0,002 0,006
Kanmuii (Cd), mr/am® <0,0001 | <0,0001 0,005
Keneso (Fe), mr/am® 0,033 0,024 0,1
Menp (Cu), Mr/am® 0,008 0,008 0,001

CornacHO HaHHBIM TaONHIBI, MOXHO CKa3aTh, YTO BCE ITOKA3aTeIH
THIPOXAMHUYECKOTO aHaim3a pekn benmas 3a BeceHHHH W 3a OCCHHUH
nepuoasl Haxonarcs B npenenax HopmatuBoB IIJIK. HecmoTps Ha
OJIMHAKOBEIC IIOKA3aTeNM, KOHICHTpAaNMs MEAHW OCTalach BCE TaKKe
Bbicokoii (0,008 mr/nm®) u npesbimaer Hopmarus ITJJK nHa 0,007 mr/ome.
310 cBa3aHo ¢ pesTensHOcThI0O OO0 "Bamkupckuii 6exon" MimieBckoro
noapaszaeneuust [4]. Ilo mokasarenmsM copepkaHusi HeQTENPOMYKTOB H
xKeJie3a B BOJie HaOMIOJaIoch HEOOJBINOE CHIDKEHHE MX KOHLEHTpAaIlud B
ocennuii nepuox (1a 0,01 mr/mv® u Ha 0,009 Mr/IM® COOTBETCTBEHHO).

ITo pmaHHbBIM TabnMII 2, TNPEACTABICHHONW HIKE, BHAHO, YTO
OOJIBIIIMHCTBO TIOKa3aTeliell THAPOXMMHUYECKOTO aHaimm3a peku basza 3a
BECEHHMH W OCEHHHMH mnepuoabl He mpesbluaroT HopMmartussl [IJIK. B
BECCHHHU TepHOJ] YpoBeHb pH, cTeneHp MUHEpalu3aluu, KOHICHTPALUs
JxKeJe3a U MeIM OKa3aJIMCh HECKOJBKO BBINIC, YeM B OCeHHWH mepuof. Ilo
MOKAa3aTer0 KECTKOCTH IMPOCICKUBAIOCH MOBBINIcHHe 3HaueHus [1JIK B
oceHHuii mepuos Ha 0,2 Mr-skB/in. OHAKO KOHIICHTPAIUS MEIH U 32 BECHY,
u 3a ocenp 3HaumTedbHO mpeBbicwan [1/IK. 3nauenwe I[TJIK mios memum
cocrasnser 0,001 mr/am®, Torna Kak KOHIEHTPAIMS MEIH 32 BECHY U OCEHb
coctasmia 0,012 mr/mm® u 0,007 mr/mms.

[Tomy4yerHple B XOf€ JIAOOPATOPHOTO HCCIEHOBAHUS PE3yNbTaTHl IO
peke basa npeicraBieHsl B TabauIe 2.
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Tabuma 2
CpaBHeHue pe3yiabTaToOB THIPOXUMHUUECKOT0 aHAIM3a BObl peku baza 3a
BECEHHUH U OCEHHUI NEePHOIbI

Ilokazarenu, ef. Becennuii | Ocennumii Hopmaruse!
H3MepeH1/;P“1 IIEpUOL TIEpUOL TAK A p/x
BOJIOEMOB
pH, en. pH 7,43 7,38 6,5-8,5
Munepanm3anys, mr/am3 628 611 1000
XKéctrocts (9K), Mr-sks/n 8,2 8,4 6-9
Hedrenponykrsr, mr/am3 <0,01 <0,01 0,05
Csunern (Pb), mr/nm® <0,002 <0,002 0,006
Kanmuii (Cd), mr/om® <0,0001 <0,0001 0,005
XKeneso (Fe), mr/am® 0,097 0,073 0,1
Mens (Cu), mr/om3 0,012 0, 007 0,001
Takum 00pazom, 1o pe3yabTatamMm CPaBHUTEIHLHOT'O

FUIPOXUMHUYECKOrO aHalu3a, MOXKHO OTMETHUTh, YTO BOJa B peke benas u
peke baza HeMHOro pas3HMTCS 3a BECEHHUM W OCEHHUM NEpHOJbl, HO, B
I[eJIOM, MHOTHE TOKa3aTenn Haxoasrcs B npenenax 3HadeHuil [IAK. JIums
KOHLIEHTpauss MeAM B HCCIEIYyEMBIX pEKaX OCTaeTCs BCE TAKOM Ke
BBICOKOM, HO €CTh TEHJEHIMS K CHIKEHHIO KOHLEHTPALMK 3TOr0 BEIIECTBa

[2].

Jlutepartypa
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OIIEHKA 3KOJIO'HYECKOI'O COCTOSIHUSA PEKU AP
BAJITAYEBOCKOTI'O PAHOHA PECITYBJIMKH
BAIIKOPTOCTAH

B HacTosimmee BpeMs HCIOJB30BAaHME BOIBI B CEIIBCKOM XO3SHCTBE
MIPEBEIIACT CYMMAapHOE MCIOIF30BaHUE BCEX MHBIX MPUPOIHBIX PECYPCOB.
B cBs3M ¢ 3TUM NPOUCXOIUT UCTOIICHUE U 3arpsi3HCHHE BOIHBIX PECypCOB
[1].

I'maBHBIM ~ HMCTOYHMKOM  3arps3HEHHS  BOJOEMOB  SBJSIETCH
AHTPOINOTeHHBIH (aKTOp, TAaKXKE HEKOTOpas 4YacTh BPEAHBIX BELIECTB
3aHOCATCS OBITOBBIMHU M TIPOU3BOJCTBEHHBIMHU CTOYHBIMU BojgamH [2].

[IpoOnema 3arpsi3HEHUS] OKpYKAlOLIEH Cpeabl CYyHIECTBYET U B
bantaueBckom paiione Pecrnybnuku bamikoproctan, B pailoHe XOpOIIO
pa3BuTa THIIEBas NPOMBIIUIEHHOCTh M CEIBCKOE XO3IHCTBO. DepMbl H
OCHOBHBIC TPEANpPUATHS, IepepadaThIBAIONIAE CEIhCKOXO3SHCTBEHHYIO
MPOAYKIUIO, a TaK >Ke TPEANPHATHS KOTOpBIE 3aHUMAIOTCS HO0OBIYeH
MOJIE3HBIX UCKOMAEMBIX, HAXO/IATCS HEMMPEMEHHO BOIM3U BoJ0EMOB [3].

Pexa Ap Obuta BeIOpaHa 0OBEKTOM HCCIICAOBAHUS B CBSI3U C TEM, UTO
M0 BHAY BOJOIONB30BAHHUS OHAa OTHOCHUTCS KO BTOPOH KaTeropuu
BO/IOEMOB, TO €CTh SIBISIETCS BOJAOEMOM PHIOOXO3SIMCTBEHHOTO HAa3HAUYEHUS
U HUMeeT  HE3HAYUTENIbHYI0  CAMOOYHIIAIOIIYIOCS  CIIOCOOHOCTB.
[IpoTsokeHHOCTH pekn 58 kM, miomaab BogocOopHoro OacceitHa 745 km?,
peka Oep€T cBO€ Hauajo OKOJO JepeBHM Apbam ACKHHCKOTO palioHa
Pecny6nuku bamkoprocran u Bnajgaet B peky brictperii Tanbim.

Lenbto Hamed pabOTHl SBIAJIOCH W3YYCHHE THAPOXMMHYIECKOTO
coctaBa BOJBI peku Ap BOmM3M nepeBeHb CraposiHOaeBO, YpaszaeBo U
HwxaenBanaeBo. Paborta Oputa BeIMonHeHa Ha Oa3e mabopatopum FOro-
BOCTOYHOTO TEPPUTOPUAIBHOTO YIPaBICHHUS MHHHUCTEPCTBA SKOJIOTHH WU
npupoHbIX pecypcoB PecnyOmuku Tarapcran B 2017 rogy B ropone
AnbpMeTheBCK. J[s BBISICHEHWS KadecTBa BOJBI OBUIM OTOOpaHBI MPOOBI
coritacHo TpeboBanusam ['OCT 31861-2012 «Boma. Ob6mue TpeboBaHus K
oTOOpY TpoO» U MPOBENEH PACIIUPEHHBIN aHAIW3 BOJBI MO CIETYOIIM
MoKasaTessiM, KOTOpbIe peacTaBieHsl B Tabmure 1.
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Tabuuma 1

DU3NKO-XUMHUUECKUE U OPTaHOJENTUYECKHE I0KA3aTeN! BOJBI B P. Ap
Banrauesckoro paiiona Pecnyonuku bamkoprocran

Ne | HaumeHoBaHue nokasarenet, AK 3HayeHue NoKa3aTels

/T | SMIUHATBI K3MEPCHUS (p/x) | 1 1

1. | 3amax, Oamisl --- 2 2 2

2. | Ilpuskyc, 6amibl - 2 2 2

3. I[BeTHOCTS, Ipaj. --- 60 60 60

4, MytHocTh, EM/nM? --- 50,0 50,0 50,0

5. |pH,enpH 6,5-85 |7,21 8,0 8,0

6. O61u. munepanusamust, mr/ am®> | 1000,0 400,0 411,0 411,0
7. Ilen0uHOCTH, MMOJIB/IM? --- 3,7 3,7 3,7

8. Kectrkocts o6mas, 2K --- 8,6 8,8 8,8

9. Kampimii, mr/mm? 180,0 26,0 27,3 27,0
10. | Maruwuii, mr/mm3 40,0 325 30,0 30,0
11. | Harpwid, Mr/mm? 120,0 106,5 107,6 107,6
12. | Kanwmii, mr/om? 50,0 4,0 6,0 6,0

13. | Hurpar-anuoH, mMr/om? 40 8,4 7,3 6,33
14. | Hurput-aauoH, mMr/nm? 0,08 0,09 0,10 0,10
15. | CepoBoaopoa, Mr/am? --- <0,001 <0,001 <0,001
16. | Xnopua-aHuoH, Mr/am? 300 47,22 47,43 47,44
17. | Cynbdar-anuoH, Mr/om? 100 80,44 92,63 62,15
18. | ®enomnsl, mr/om? 0,25 0.007 0,007 0,007
19. | Hedrenponykrer, mr/am? 0,1 0,06 0,08 0,08
20. | AMmonwuii-uoH, mr/am? 0,5 0,3 0,3 0,3

21. | XKene3o obiee, mr/am3 0,1 0,12 0,15 0,16
22. | docdarel, mr/om? 0,2 0,150 0,175 0,185
23. | Mapranen, mr/am? 0,01 <0,003 <0,003 <0,003
24. | Menp, mMr/am? 0,001 <0,02 <0,02 <0,02
25. | Cunen, mMr/om3 0,006 <0,0002 |<0,0002 |<0,0002
26. | Kagmuii, mr/om3 0,05 <0,0002 |<0,0002 |<0,0002
27. | Amromunuii, mr/om? 0,04 <0,02 <0,02 <0,02
28. | PryTs, Mr/nm? 0,00001 | --- --- ---

29. | MbImbsK, Mr/a 0,05 --- --- ---

30. | ®opmanbaerua, mr/am? 0,05 --- --- ---

31. | B3BeueHHble BeleCcTBa 10 8 13,0 13,0

IIpoananmu3upoBaB naHHEIE, MpUBeAcHHBIC B Tabmuie 1, MoXXHO caenaTh

CJICOYIOIINE BBIBOJbI:
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1. Tlo HEKOTOpPBHIM BeLIECTBaM, TAaKUM Kak CyJb(aT-aHUOHBI, KaJHH,
HaTpui, Kajpuuii, He@renpoayKThl, hochaTsl, xKene3o odiiee, B3BELIICHHbIE
BEIECTBA, II0Ka3aTeJM 3arpsa3HEHUs peku Ap B depTe JAEpeBHU
CrapositHOacBO MEHbIIIE, YeM HIDKE 10 TEUEHHUIO PEKU Ap B 4epTe AepeBeHb
VpazaeBo u HwxHenBanaeBo. J[aHHOe SBIICHHE MOXXHO OOBSCHHUTH TEM
(hakTOM, UTO BO3JIE IEPEBHH Y Pa3acBO HAXOIUTCS MPEANPHUIATHE 110 JOObIUE
W3BECTHSIKA, a TAKXKE pPAcIOJIOKEHB (EepMbI, CTOYHBIC BOABI KOTOPBIX
MOTaIatoT B Ap, B pe3yibTaTe 4ero MPOUCXOJUT 3arPA3HEHUE PEKH.

2. KoHmeHTpanusi HEKOTOPHIX BEIECTB, TAaKMX KaK JKele30 olIiee,
B3BEIICHHbIEC BeIlecTBa, HUTPUTHI, npessimaet [1/IK, yctanoBneHHyto s
BOJIOEMOB PBIOOXO3IHCTBEHHOTO 3HaueHUs. ONMacHOCTh Kejle3a COCTOMT B
TOM, YTO OHO MOXKET 3aCOPSThH KaOpbl BOJHBIX OPraHU3MOB M MPUBECTH K
HapYIICHHUIO BIXaTeNbHBIX MPOLIECCOB.

W3 cka3aHHOrO BBHINIE MOXHO CHAETaTh 3aKJII0YeHHe, O TOM, YTO
COBpEMEHHOE cocTosiHue peku Ap banraueBckoro paiiona PecmyOmuku
BamkoprocraH ynoBiIeTBOpseT TpPeOOBaHMSM, HO €ro JKOJOTHYECKOE
COCTOSTHHE HEO0OXO MO MOJIEPIKUBATb.

BanrageBckuii paiioH cpemu MPOYNX PaHOHOB PECITYOJHKH SBISCTCS
CTaOMIIBHBIM B AKOJIOTHYECKOM OTHOIIEHUH. [IpoBeneHHbIi aHanm3 BObl B
peke Ap mokasaj, 9TO HHKAKUX CEPbE3HBIX OTKIOHEHHH OT HOPMBI OHA HE
nMmeer. JIMHaMHKa COCTOSIHUSI OCHOBHBIX KOMIIOHEHTOB B  IIEJIOM
TIOJI0>KUTEIIbHA.

Jlutepartypa
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OINPEJEJIEHUE KOMIIOHEHTHOTI'O COCTABA
N3OMETHITETPATHAPO®PTAJIIEBOI'O AHI'HJIPUJA

Wzomernnrerparugpodranessii  anruapun (UMTI'®DA) smsercs
YIOOHBIM ¥ HU3KOIUTABKAM OTBEPAUTENIEM SMOKCHIHBIX CMOJ. DMOKCHIHBIC
CMOJIBI TIPEACTABIAIOT COOOW KHUIKWE, BS3KHE WM TBEPIbIC MPO3padHbIe
TEPMOIUTACTUYIHBIC TMPOIYKTH OT CBETIIOrO IO TEMHO-KOPHYHEBOTO IIBETA,
JIETKO PAcTBOPSIIOTCS B apOMATHIECKUX PACTBOPUTEIAX, CIOKHBIX d(Hpax,
alieToHe, HO He 00pa3yloT IUICHOK, TaK KaK HE TBEPJACIOT B TOHKOM CIIOC.
ONOKCUIHBIE CMOJIBI HMEIOT O4YeHb IIHUPOKOE IPUMEHEHHE Kak
NIEKTPOU3OJIAIMOHHbIE MaTepHanbl, KIEH, B KayecTBE 3aJMBOYHBIX U
TepMETHU3HUPYIONIUX COCTaBOB, IOJMYYEHHS TOJUMEPHBIX MaTepuaioB, B
KayecTBE CJIOUCTBIX IUIACTUKOB, NPUMEHSIEMBIX [UIi H3TOTOBJICHUS
KOPITyCOB CaMOJIETOB W JIETaTENbHBIX ammapartoB U A.T. Ho smokcuiaHbe
CMOJIBI HE MOTYT HCIIONB30BaThCs 0€3 MpUMEHEHUs! OTBepauTencii. Bridoop
OTBEPAUTEIST 4acTO OMNpEAeIACTCS HE TOJNBKO CBOHCTBAMHU OTBEPKICHHOM
UM STIOKCHAHON KOMITO3WIIMH, HO W CBOWCTBAMH CaMOTO OTBEPAUTEIS.
Iowckm  oTBepmuTeneil, 0OCCHCUMBAIINX  HAWIY4YIIAE  (QH3UKO-
MeXaHUYECKHE, TUAIICKTPUICCKUE U Jpyrue  XapaKTEePHUCTUKU
OTBEPIKJACHHBIX SMOKCUIHBIX KOMIIO3UIIMH, C OJJHOW CTOPOHBI, U HanboJee
yIOOHBIX MPU HUCIOJIb30BAHUH, C JPYTrOW CTOPOHBI, SIBIISIIOTCS OIHOM W3
BOXHEHININX 3324 XUMAYECKON TEXHOJIOTHH SMOKCUAHBIX cMoI [1].

s oobexTuBHOM o1leHKH kKadecTBa UMTI @A oTBepkeHue JOIKHO
MPOBOIUTHECA B WHAWBUAYAIFHOM HYHCTOM IPOAYKTE, COJAEpKaIlieM
snokcurpymnmy. Conepxanne CBOOOJHOH KHCIOTBI B MaJeHHOBOM
AQHTHJpU/IE ¥ a30TUCTHIX COCJMHEHWH B TNHIECPUICHOBOH (pakuuu
yXyIIIalT NOTy4eHue kauecTBeHHoro npoaykra MTMI'®A [2].

Llenpto paboThl  sIBIsICTCS ~ CHHTE3 aHTWAPHIAA U U3yYeHHE
KOMIIOHEHTHOI'O COCTaBa, a TaKXKe BIUSHHUS a30TUCTBIX COEJUHEHUN
MUIEPUIICHOBOH (pakuny Ha n3oMepHsIid coctaB UMTI DA.

PesynbTaTel onpeneneHuss MaccoBoil a0 komrnoHeHToB UMTI'®OA
MpeCTaBIeHbI B Tabmwme 1.
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Tabmuua 1.
Ananu3z UMTI'®A, cuHTe3UpOBaHHOTO Ha MUIEPUIICHE C 3aBBIIICHHBIM
COJZIEP’KaHUEM a30TUCTBIX COCIUHEHUN

Conepxan | Komonentneni cocraB, HMMTI®A, % | Bpewms
ne Mmacc. JKEJIaTUHU3
a30THUCTHIX alun
coequuen | Ilocne Ilocne T'oToBBIN UMTT®A
Hii B Jerazanuu “3oMepu3a | MPOIYKT yac.
MUTIEpUIIE 197178
HE,
% Mmac.
0,00019 x=0,79 x=1,53 x=1,44 12.5
n-1=6,05 n-1=9,27 o-1=7,55
n-1=93,95 n-1=89,21 | 1-1=91,02
0,0047 x=1,93 x=1,8 x=2,5 12
1u-1=4,70 n-1=13,95 | u-1=16,53
n-11=95,30 n-1=84,25 | m-n1=81,18
0,0074 x=1,8 x=2,71 x=4,94 10,5
n-1=13,95 u-1=24,32 n-1=29,42
n-1=84,25 n-n=72,96 | u-n=65,74
0,91 x=3,44 x=4,88 x=4,9 7
u-1=5,71 -t=70,71 u-r=77,12
1-11=94,29 n-u=24,4 u-u=17,98

AHanmu3 TONyYeHHBIX pPe3yJIbTaTOB IOKA3BIBACT, YTO H30MEPHBIN
coctaB UMTI'®A 3aBHUCHT OT KOHIIEHTpAI[MH A30THUCTHIX COSAMHCHHH B
MMUIEPIICHOBON (pakmuu, OT BPEMEHH H30MEPH3alMU WU TeMIepaTypbl
nepencraperns. BBUSICHWIM 9TO € yBETHMUYEHHEM COJEp>KaHHUsS a30THCTBIX
COeIUHEHUN B nunepuiieHe Bpems xenatuHuzanud UMTI®OA cHmkaeTcd,
HO IPU 3TOM YBEIMUYUBAETCS COAEPKaHHE LUC-TPAHC-U30Mepa. A30THCThIE
COCMHEHUS KaTaM3UpYIOT 0OpazoBanue 1uc-Tpanc-uzomepa UMTIDA.

Takum o0pazom, CYLIECTBYET OMacHOCTh MOJTyYEeHHS
MEPEN30MEPU30BAHHOTO TPOAYKTA, YTO HETaTUBHO BIMAET HA €ro
Ka4yeCTBEHHBIE XapaKTEPUCTUKH.

Jlutrepartypa
1. Mommnckwii JI.5I DnokcuaHbIE CMOJIBI U OTBEpAUTENH Tenb- ABUB:
Apkamus IIpece JIta.,-1995.-C.370.
2. OtBepauTenu SMNOKCUAHBIX
HUNTXHUM, - 1983,-C.47.

cmon. O63op. Hudopm. M.:
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Hayunoe nznanue

Hayka B 1ikoJie u By3e

MATEPUAIJBI

MexpernoHaabHON HAyYHO-TIPAKTUYECKON
KOH(EPEHIIMHU MOJIOJbIX YUEHBIX,
aCIIMPaHTOB U CTYIEHTOB

Yacte [

IMon obme#t pemakiuei 3am.aupektopa mo HUJI, kanaunata ¢usuko-
MaTeMaTHYECKUX Hayk, foueHTa A.®. [lonomapesa

OTBETCTBEHHBII 3a BHIITYCK B.JI Jlo6os
TexHuyeckui penakrop H.IO. Ilemposckas
BepcTka u opuruHan-makeT O.A. llenenvkesuy

HpCﬂCTaBHeHHHG MarcpuaJibl NICUATAOTCA 0e3 I/IBMCHCHI/II\/'I, B aBTOpCKOﬁ
pCaaKumn. ABTOpBI HECYT OTBCTCTBCHHOCTH 3a JAOCTOBEPHOCTDH
H3JIOKCHHOT'O B CBOMX TpyJdaX.

ITonnucano B neuats 02.04.2018 r.
Taprurypa "Times". Ileuars Ha pusorpade ¢ OpUrMHaa.
®opmart 60x84 1/16. Yen.-mew.t. 16.82. Yu.-uzm.a. 10,54.

Bymara nncuas. Tupax 99. 3aka3z Ne 54,
Ilena noroBopHasi.

452450, Pecniy6iuka bamkoprocras, . bupck, yi. aTtepHanuonanbsHas, 10.
bupckuii punman bamkupckoro rocyapCTBEHHOTO YHUBEPCUTETA.
OTtaen MHOXUTEIbHOM TeXHUKH bupckoro grmmana baml'y



