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CUCTEMA ABTOPU3AIIMUA U MOJEPALINN
MOJIb30OBATEJIENA HA IA3E CEPBEPA GLUU

Bce wame J0qM  MONB3YIOTCS — MHTEPHET — pecypcaMm s
YAOBIETBOPEHUSI KaKUX-IMOO moTpebHOoCcTeil. BenenacTBue 4yero cosmaercs
Bce OoJIblile Pa3HOOOPA3HBIX PECypPCOB IS YAOBIETBOPEHUS MOTpeOHOCTEMH
4yenoBeka. A 3TO B CBOIO odepelb TpeOyeT Bce OOJbIIe Pa3THYHBIX
pecypcoB Ha MOJAEPIKAHUE STHX CUCTEM U MOJIEpalInH.

Jnst kaxmoro pecypca TpeOyeTcs co3[aaBaTh Kakue-IMOO CpeacTBa
aBTOpU3AlMU IOJb30BaTENEH Ui WX KOPPEKTHOTO MPEJCTABICHHUS Kak
CHCTEeMe, TaK M 00CTY)KUBAIOIIEMY [IEPCOHANY HHTEPHET pecypca.

Bonpmmm CITPOCOM TTOJIB3YIOTCA YK€ I'OTOBBIC CUCTEMBI aBTOpHU3aAllNN
M MOHHUTOPUHra TMOJb30BaTeJeH, MPEJOCTABISIEMbIE  KAKUMH-THOO
KOMIIaHHSIMH B «oOylauHOM» (hopmare, Korja camMa aBTOPH3ALUSL
MPOUCXOUT HA CEPBUCAX HPEACTABUTENSI, a 3aKA3UUKY MPHUXOAUT TOJIBKO
pe3ynbTaT aBTopH3alud. HekoTopble Takhe CepBHCHI MPENOCTBAISIIOT TaK
JKE U CPEJICTBA MOJIEPALIMH [0JIb30BaTeN e, Yepe3 CBOU CepBUCHI. [IpuMepsl
takux pecypcon: AuthO, Firebase, OpenlD, Trusted.ID.

HekoTtopble pa3paboTYvku caMH CO3/AI0T CHCTEMbI aBTOPH3AIMH U
MoJiepalluy mnojb3oBareneil. Ho 3a 4acTyro B HMTOre MHOJIydaeTcsl O4eHb
npocrast Uil B3JIOMa, Mall0 pacIiupsieMasi ¥ OJHOHAIMpPABJICHHAS CHCTEMa
JJI1 KOHKPETHOI'O Ciiy4das. W Taxkue cucteMbl UMEK MECTO 6BITB, €CJIn HE
YUYUTBHIBATH MOCTOSHHO PA3BUBAIOIYIOCS c(hepy HHTEPHET PECYPCOB.

3T0 B CBOIO Ouepe/b MPHUBOJUT K TOMY, UYTO Kak pa3pabOTUMKaM, TakK
W BIaenbllaM HMHTEPHET pecypcoB TpeOyeTcs co3znaBaTk Bce Ooliee
IMPpOAYMAHHBIC, 3alIUIIICHHBIC u IMHUPOKO HaIlpaBJICHHBIC CHUCTEMBI
ABTOPH3AIIHNH, TO3BOJIIIONINE OXBATHTH BCE TPeOyeMble OTPAaciu, BeIb s
Ka)KJIOr0 TUIIa pecypca TpeOyeTcsi pa3inuHble METO/Ibl aBTOPU3ALIUH.

Kak wuTtor MHOTrHE KpyHHBIC KOMIAHUU W TPYIIBl pa3pabOTYHKOB
HaYMHAIOT HCIIOJIB30BATH YK€ TOTOBBLIC 6a351 UL CEpBHCAa aBTOpHU3AIlUH,
MO3BOJISIFOIME HA X OCHOBE CO37aBaTh MOIIHBIC 1 MHOTO BMECTUTEIHHBIC
6a3sbl mob30BaTeNeil, 00BeTUHATE U MOICPUPOBATD.

OnuH U3 TaKUX MPUMEPOB CIYXKUT 0a3a cuctemsl apropuzanuu Gluu,
KOTOPYIO MOXHO HCIIOJIb30BaTh, KaK M Ha CBOEM HHTECPHET XOCTHHIC B
HEMOCPEJCTBEHHOW  ONM30CTH  OT  MPOAYKTOB,  pa3pabaThiBaeMbIX
KOMITaHUEH, TaK U yIAJICHHO.

OIHAMH W3 TIaBHBIX IpEeUMYIecTB cepBepa Gluu ssrsroTes:
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1)  OTKpsITBIH ¥ CBOOOJHO PACIpPOCTPAHSACMBI HCXOAHBIH KO, 4TO
MIO3BOJISIET pa3paboTYMKaM IMPSIMOW JIOCTYI K CHUCTEME JJIsl €€ HacTPOWKH
TI0J] HETIOCPEICTBEHHBIE HY Kbl KOMITAHHH.

2) [Ilpocrora B HacTpoike mis 6a30BbIX THIIOB AaBTOPU3ALMH H
MOJEpalnuy, 4YTO TO3BOJSET MJaXe HE ONBITHBIM  pa3padoTYMKaM
I10JIb30BaThCSA €1.

3) IIpocras MHTErpauus K y’Ke TOTOBBIM CEpPBUCAM H PECYPCaM.

4) bBonblioe KOMBIOHHTH TMOJIb30BaTENEH, KOTOpBIE MOMOTYT MpH
BO3HHUKHOBEHUH KaKHX-JTHOO POOIIEM.

5) Tak kak cam cepBep Gluu Gasupyercs Ha 6ase OMEPAI[MOHHBIX
cucteM Linux momoOHBIX, TO 3TUM OOECIeYUBACTCS OIOIHHUTEIbHAS
HaJACKHOCTH JaHHOT'O PCIICHUSA.

Hcxons W3 Bcero NMepedrcieHHOr0 MOTY CKa3aTh, YTO C OI'POMHBIM
pocToM cripoca JIIoJed Ha Bce, YTO UM MOXET INPeJOCTaBUTh HHTEPHET,
BOCTPEOOBAaHHOCTh B TPAMOTHON M IPOJYMAaHHON CHCTEME aBTOPH3AaLUH U
MOJIEPUPOBAHMUS [IOJIB30BaTENIEH TONBKO PacTeT.

W omHMM W3 TaBHBIX pEIICHWH AN pa3pabOTYMKa MOXKET CTaTh
HCIIONB30BaHMsI TOTOBOTO pEIICHUsT Takoro kak Gluu s cokpatieHust
3aTpaT BPEMEHM M JICHET, 4TO OCOOCHHO aKTyaJlbHO JUII CPEIHET0 M
KpynHoro cermenra poiHka T nocieaHux jer, Korga y 0OAHON KOMIIaHUU
HaXOJMTCSI MHOXKECTBO PA3IMYHBIX WHTEPHET PECYpCOB C Pa3IMIHBIMHU
TUTIaMW KOHTPOJIA MOJI30BaTEJICH U UX CpCACTBaMU aBTOPU3AIINU.

Jlureparypa

1.  Microsoft with Gluu. URL: https://partner.microsoft.com/ru-
ru/case-studies/gluu

2. TpeOoBanms ayreHTudukanmu u apropmsamum  APl.  URL:
https://starkovden.github.io/authentication-and-authorization.html

Aiirnmena 9.9., bpounuxosa J.11.
b® baml'V, r. bupck, Pb
bponnuxosa 3.11, k.n.H., Ooyenm
aigisheva.elina@yandex.ru

O®OPMUPOBAHUE METANIPEIMETHBIX YHUBEPCAJIBHBIX
YUEBHBIX JIEUCTBUI HA YPOKAX MATEMATHUKHA

MI/Ip, B KOTOPOM MBI KXHUBEM, MPCACIIbHO CIIOKCH, HO B TO K€ BpeM:

OpraHn4yeH M LEJIOCTCH. I[J'IH TOr0 4TOOBLI €ro IIOHATH, HCAOCTATOYHO
3HaHHfI, TIOJTYYCHHBIX HE TOJIBKO B IIKOJIC, HO 1 B HCCKOJIBKUX BYy3aX. A BCe
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MOTOMY, YTO B OOJBIIMHCTBE CIy4acB B LIKOJIE MBI W3y4ajH pa3HbIE
JUCLUIUIMHBL, HE BBIJIENAS HUKAKOH CBA3U MEXIY HUMU.

B oTnmmume oT Apyrux IIKOJBHBIX JUCHUIUIMH, MaTeMaTHKa M3ydaeT
KOHKPETHBIE KOJWYECTBEHHbIE OTHOIICHHS W IPOCTPAHCTBEHHBIE (OPMBI,
CBOWMCTBEHHbIE MpeIMeTaM M3 OKpykaromed nedcreurensHocTu. Ilepen
YUUTEISIMU MaTeMaTUKaMU CTOMT HeJerkas 3ajaya — IpeosoJieTh B
CO3HAHUM OOYYAIOIIUXCS CTEPEOTHUIB O «CYXOCTW» M OTOPBAHHOCTH ITOU
HayKH OT >KU3HHU.

[lIxoma — ecTh UHCTUTYT 3HAHUM, CTPEMSIIUNCS BCErJa UATH B HOTY
co BpemeHeM. CorimacHO HOBOMY (efepalbHOMY TOCYAapCTBCHHOMY
oOpa3oBaTeIbHOMY CcTaHmapTy obmero oobpasoBanus (PIrOC 0OO0O)
OCHOBHOM OCIBIO 06yquHa B COBPCMCHHBLIX YCJIOBUAX CTAHOBUTCSA HE
CyMMa 3HaHUH, YMEHUH U HaBBIKOB, KOTOPbIE PEOCHOK I0JIy4aeT BO BPEMs
yueObl, HO Takke (OPMUPOBAHUE TBOPYECKOH AKTHBHOW JIMYHOCTH.
Hawnbonee BoCcTpeOOBaHHBIMHU BBICTYNAIOT TAaKHE KAayecTBa JIMYHOCTH Kak
WHUIIUATUBHOCTD, CIOCOOHOCTDH TBOPYCCKHU MBICJIUTH )41 HaXOIUThb
HCCTaAaHJAPTHBIC IIYTU PCUICHUA. I/ICXO]IH U3 3TOTr'0, CTaHAAPThI ONIPCACIIAIOT
B KayeCcTBE IJIABHBIX PE3YyJbTaTOB HE MpPEIMETHbIE, a JHMYHOCTHBIE U
MeTarpeIMeTHbIC YHUBEpCallbHbIC yueOHbIe aeiicTBusl. [2]

AKTyaJbHOCTh paccMaTpuBaeMOl TEMbl CBSi3aHAa C PACCMOTPEHUEM
ypoBHSI C(OPMHUPOBAHHOCTH YHHUBEPCAIBHBIX YUEOHBIX JCUCTBHIA B
KOMMYHHUKATHBHOM, IT0O3HABATEIBbHOM, PETyISATUBHONH cdepax, KOTOpHIC
o0ecreunBaT CroCOOHOCTh K OpPraHU3allik CaMOCTOSTENBHOIN yueOHOM

JIESITEIPHOCTH  00y4YarOIIUMUCS. B mupokoM 3HAaue€HUM TEPMUH
«YHHUBCPCAJIbHBIC y‘le6HI)Ie HeﬁCTBHH>) 03Ha4YacT YMCHHUC YYUTHCH, TO €CTh
CHOCOOHOCTh oOyuarormerocs K CaMOPAa3BUTHUIO u

CaMOCOBEPIIIEHCTBOBAHHUIO.

DopMHpOBaHUE y OOYYAIOUIUXCS METAlpeIMETHBIX YHUBEPCAIbHBIX
yueOHBIX JEHCTBUI B paMKax HAIIMX MCCIIEAOBAHUM, Mbl OPraHU30BAIH BO
BpeMsl IelarorMyeckoil MpakTuku ¢ oOyuarommmucs 9 xiacca Qumana
MBOY COII Ne2 c.Mumknno COUI n.HosoakOGymnaroBo. Bo Bpewms
00y4eHHUss MaTeMaTHKE Mbl CTapaInCh: (GOPMHUPOBATH CUCTEMY yYEOHBIX U
MO3HABATEJIILHBIX ~ MOTHBOB;  HAyYUTHCS  INIPUHUMAaTh,  COXPAHATH,
peann3oBbIBaTh y4eOHBIE II€JM; IUIAaHWPOBAaTh, KOHTPOJIMPOBATH W
OIICHUBATh y4eOHbBIE ACHCTBHS M MX pe3ynbTaT. B ydeOHOW AesTeapHOCTH
WCIIONB30BAIM Pa3HbIe NMPHEMBI pPadOThI, TaKMe Kak: IpymmoBas pabora,
pabora B Tmapax, IpHEM CAaMOOIEHHBAHWA (WMCIONB3YS AITOPHTM
caMooIeHKH) U apyrue. [1]

IIpakTidyeckn Ha BCeX ypokax OBUIO 3aleHCTBOBAaHO MPOOIEMHO-
nuanormdeckoe oOydeHue. OCHOBHasE OCOOCHHOCTh OTOW TEXHOJIOTHH
3aKJII0YaeTCsl B TOM, YTO HOBBbIE 3HAHMSA HE JAIOTCS B TOTOBOM BHJE.
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OOyuaronmecss «OTKPHIBAIOT» KX B TPOIECCE YYCHUSA. YUHUTEIb JIHIIb
HATPABJIICT Ty JEATCIBHOCTh. Ha TakMX ypoKaxX YYCHUKH OOJbIle
Pa3MBIILISIIOT, Yallle BHICKA3bIBAIOT CBOM MBICIIM M BCTYNAIOT B JUAJIOT JPYT
¢ IPYroMm, a Tak ¢ IpernoaaBaTesieM.

ITokazarensiMu pe3yNbTaTUBHOCTH HAllled MEAaroruyeckoil uaeu
SIBIISLICS poct YPOBHSA c(hOpMHUPOBAHHOCTH MeTanpeIMeTHBIX
YHUBEPCATBHBIX YYCOHBIX ACWCTBHHA y YYCHHKOB 9 Kiacca. bmaromaps
TOMY, YTO Ha Pa3HBIX dTalax ypoKa MBI HCIOJB30BAIN pPa3HBIE MIPHEMBEI
(dhopmupoBaHusS MeTanpeaMeTHBIX Y'Y ][], oOyJarommuecs HadaJld IPOSBIATh
aKTUBHOCThP W CaMOCTOSITEIBHOCTh TP PEIICHHH TPESHHUPOBOYHBIX
BAapUAHTOB U3 UTOroBoi arrectauuu OI'D.

Bce 310 Aenaer yueOHYHO AeATENbHOCTh 00Jiee MPUBJICKATEIBHOM s
00yUaroIIUXCsl, ODUCHTUPYET HAa KOMIUIEKCHOE MOJydYeHUe 3HaHui. FIMeHHO
9TO B&XHO CETrOJHS, KOTJa OT COBPEMEHHOTO BBIMYCKHHUKA IIKOJIBI
TpeOyIOTCS MOOWIBHOCTh, KPEaTHBHOCTh, CIIOCOOHOCTh HAXOIWTh W
MPUMEHATH CBOM 3HAHUA Ha MPAKTUKE, YMCHHUC MBICIIUTh HECTAHAAPTHO.

Jlurepartypa

1. Acmomo AT. Kapabomoa O. A. DopmupoBanue
YHHUBEPCATBHBIX YYCOHBIX NEHCTBHI B OCHOBHOW IIKOJIE: OT JEHCTBUS K
Meici. Cucrema 3amaHuit: mocodus mmst yumrens / A.I' Acmoinos, O.A.
Kapabonoga. - M.: IIpocsemenue, 2011.

2. OenepaibHBIE TOCYIOApCTBCHHBIE OOpa3OBaTENbHBIC CTaHIAPTHI
[DnexTponnsiii pecypc] // Odunuanseiii caidt. 2016-2018 HarponansHast
accoIaIus pa3BUTHs 00pa30BaHUS U HAYKH.

3. URL:https://fgos.ru (nara oopamenust 10.04.2020)

4. ®opmupoBanue MeranpeaMeTHeiXx YY]I [DnexTpoHHbI pecypc]
https://multiurok.ru/files/formirovaniie-mietapriedmietnykh-uud-u-
obuchaiushc.html
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Aunemkosa A.B., Paxmarysumn M.T.
b® baml'VY, r. bupck, Pb
Paxmamynnun M.T., k.neo.n., ooyenm.
wonderfulmem@mail.ru

PA3ZPABOTKA 3KCIIEPUMEHTAJIBHBIX ®OTO- A
BUJEO3AJJAY U UX TIPUMEHEHHUE B YYEBHOM ITPOINECCE
IO ®U3UKE

®denepanbHBIE  TOCYHApCTBEHHBIH  00pa3oBaTeIbHBIA  CTaHIAPT
cpenHero o0miero oOpa3oBaHMs yCTaHABIMBACT TPEOOBAHMS K PE3yIbTaTaM
OCBOCHHS y4YallUMHCA OCHOBHOH 00pa3oBaTenbHOM mporpamMmsl. Jlns
JOCTHKEHUSI ~ yCTAHOBICHHBIX  PE3yAbTaTOB  YYHMTENS  HCIOJB3YIOT
pa3nuyHble METOABI M TeXHOJIOTHH oOydyeHus. llIKonbHBIA Kypc (GHU3HKK
obecrieunBaeT (HOPMHUPOBAHKE Y yUYaAIIUXCS CIUHON (HU3NUCCKON KapTHHBI
MHpa,  HAy4YHOTO  MHUPOBO33PEHHS,  DPa3BUTHE  TBOPYECKHX U
MHTEJUIEKTYaIbHBIX CIIOCOOHOCTEH, MOATOTOBKY K JKH3HHM B YCIOBHSX
COBpEeMEHHOro oOIiecTBa. B pelleHun JaHHOTO BOIpOca HEOThEMIIEMOH
YaCThIO SIBJISIOTCS DKCIIEPUMEHTAIbHbIE (JOTO- U BUIE03aauH.

WHTepec K OKCHEPUMEHTANBHBIM 33JadaM OOYCIIOBJIEH TeM, 4TO
JaHHBI B 3aJaHWN  TNPEJCTaBIsSET  ydYallUMCS  BO3MOKHOCTh
CaMOCTOSATENHHO BBISIBUTH MEPBONPUUNHY (U3UIECKOTO SIBJIICHNS HA OMBITE.

K coxanenuro, HI B KaKAOH IIKOJIE €CTb BO3MOXXHOCTH PEUICHUS
9KCIIEPUMEHTAIIBHBIX 3a/1a4 C MOMOIIBI0 HOBEHIINX TexHotoruil. OnHoit n3
NpUYMH  sBIsSeTcs OoyiplmmMe 3aTpaTtbl. A Takke, KOHEYHO, OJHA
IKCIIEPUMEHTAJIbHAS 3a/laua MOXET «3aHsAThb» Uelblil ypok. [Ipu ananmsze
3a]aYHUKOB MO (U3MKe OBUIO BBIABICHO OTCYTCTBHE DPa3HOOOpa3us
OKCIEPUMEHTAIbHBIX  3a7ad. Cefiuac ~ Oyaromapst  TEXHHYECKUM
BO3MOXKHOCTSIM, MOXXHO pPa3HOOOpa3uTh Y4EOHBIH MPOIIECC U BMECTO
MPUBBIYHBIX TEKCTOBBIX 33/1a4 MPEIUIOKUTh YYallUMCs SIPKUE, HHTEPECHBIE
¢doto- u Buaeosamgaun. [Ipunoxenne Snapshots of the universe B Buzae
MHTEPAKTHBHBIX 3KCIIEPUMEHTOB MOSICHAET PabOTy 3aKOHOB, MPUMEHSIEMbIX
B ¢u3uke. Hanpumep, 3akonsl Kenepa, Mo KOTOpbIM BpamaroTCs IUIAHETH
Bokpyr CoJjHIla, TEOPHIO OTHOCHUTEIBHOCTH M MHOroe napyroe. OTindHO
HOAXOAMT JUISl TOTO, YTOOBI MTPOMIUTIOCTPUPOBATE (OPMYJIBI U3 YICOHUKOB.
Hpyroe mnpunoxenune «Yurepckoe» mo Qororpadun 3amaum gaér eé
peLICHUEe WITK 110 KIIIOYEBBIM CJIOBaM HAXOJHUT OCHOBHbBIE (POPMYJIBI 11O TEME
¥ TaOIWYHBIE 3HAYCHUS CIPAaBOYHBIX BEIWYMH. lmeanbHO, Kornga He
XO04YeTcs KOMaTbCd B KOHCIEKTE, YTOOBI BCIIOMHHUTh OJHY MAJIEHBKYIO
¢dopmyny. Iporpamma Slower Light (Gonyc) urpa s mepcoOHaIbHBIX
KOMITBIOTEPOB, KOTOpasl MOSACHSET, KaK BBIMIAJUT MHp, €CIIH JBUTaThCS CO
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CKOPOCTBIO0, OJIM3KOH K ckopocTH cBeTa. OHA MOMOTAeT YJIO0XHUTH B IOJOBE
HETOHATHbIE KOHLEMINY TeOPUN OTHOCUTEILHOCTH, TaKHe KaK 3aMeAJICHHUE
BPEMEHU U COKpAILEHUE JUTHHBL.

TakuM 00pa3oM, M3 BBIIIE H3JIOKEHHOI'O MOXKHO CJENaTh BBIBOJ O
TOM, YTO NPMEHEHe NPHIOKEHUH MO (H3MKE MOMOTYT YdalluMmcs He
TOJIEKO MOATOTOBUTHCA K TectaM W EI'D mo ¢usuke, HO W BBEIYUHTH S3BIK
MIPOTPaMMHPOBAHUS HIIH MTOHATH, KaK pab0TaeT Teopusi OTHOCUTEIHHOCTH.

JluTeparypa
1.Kamenckuit C. E. Metoauka penieHus 3a1a4 Mo GU3NKe B CpeaHCH
mxone / C. E. Kamenckwit, B. I1. OpexoB — Mocksa. [IpocBemnienne, 1971. —
448 c.
2. Kamenckuii C.E. Teopus u Meronuka 00y4eHUsT (BU3UKU B IIKOJIC:
o6mmme Bonpocs! / Kamenckwuii C.E., ITypeimesa H. C., Baxeesckas H. B. —
Mocksa.Akagemus, 2000. — 368c.

Aarynuna H.II.
B® baul'V, r.bupck, Pb
altunina.07@mail.ru

METO/IMKA OBYUEHHW S PEHIEHUIO 3AJTAY C TO3UIIHA
CUCTEMHO-JEATEJIBHOCTHOI'O IOAXOJA

OnpenenuMcs ¢ Ha3HAUYEHHEM YPOKOB peleHus 3ajad. CHadanma Ha
OT/ICJIbHBIX YPOKAX YUalIHecs U3y4aroT U YCBAUBAIOT OTACIbHBIC 3JICMEHTHI
3HaHWH B Teme (pa3jene), a 3aTeM OHHM JOJDKHBI YCBAWBATh CUCTEMBI 3THUX
3HaHui. MImMeeM B BUIy cucTeMy 3HaHUI Ha YpOBHE MOHSTHS O SBJICHUHU, B
KOTOPYIO BXOAAT: 1) €ro omnmcaHue (SMIIMPUYECKOE U TEOPETHUECKOE
ompesieNicHUst) U rpaduueckas MOjelb; 2) ONpeAeUTENbHbIE (HOPMYITBI
(Gu3MyeCKUX ~ BEJNMYMH, XapaKTEpU3YIOIIUX  sBJIEHHE; 3)  3aKOH,
ONHCHIBAIONINI SIBICHHE. YPOKH pPEHICHUS 3ajad IUIAHUPYIOTCS TOTHA,
KOrJla HW3ydYeHa BCS CHUCTeMa 3HaHWH o sBieHud. LlemecooOpasHoe
HA3HAYEHUE TAKHX YPOKOB — YCBOCHHE CUCTEMbI 3HAHHH O siBIIcHUU [2].

OnvH U3 BOXHBIX MPUHIUIIOB IEATEIbHOCTHON TEOPHH: Y ceoun sHaHue
— 3HaAYUM, 061a0es OessmelbHOCbIO, A0eK8AMHOU IMOMY 3HAHUIO, MO eCMb
Cnocod  BbINONHEHUsI KOMOPOU  paspabamvl@aemcs ¢ OHOPOU  HaA
cooeparcanue 3HaHUs.

Jiis ycBOGHHS OTAEIBHBIX 3JIEMEHTOB CHCTEMBI MBI HCIIOJB3YeM
3aaun-YOpaXHEHUS,  Pe3ylIbTaTOM  KOTOPHIX  OyAeT  OBJajacHHE
CIEIYIONINMH BHIAMH JCATEIIEHOCTH: PACIO3HABATE U OOBSICHSTH SIBICHUE,
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n300pakaTh ero rpaMyecKyro MOJeib; OJIb30BATHCS ONPEACIUTEIbHBIMU
(dopmynamMu JUIs pacueTa BEJMYHMH; 3alMCHIBATH (OPMYJYy 3aKoHa s
KOHKPETHOHM CUTyallu U Jpyrue. A Kak C y4eTOM YKa3aHHOTO NpHHIIMIIA
YCBOUTH cucTeMy 3HaHui? Kakue BHIBI JESTEIBHOCTH OYyAyT aleKBaTHBI
cucreme? CofnepKaHUE CHCTEMBI JOCTaTOYHO aJeKBaTHO OTPak€HO B
METOJIC PEIICHHs THUIOBBIX PAcCUETHBIX 3a1ad mo Teme. g ycBoeHms
CHCTEMBI 3HAaHUH HEOOXOIMMO OBJIAAETh METOJOM pPEHICHHS cOOCTBEHHO
3amad (3a1a4-mpodieM), pemeHne KOTOPBIX TpeOyeT MOCTPOSHHS MOJIEIH
ONMMCAaHHOHN cHTyanuu, MoadOpa 3aKOHOB, OIMCHIBAIOIINX 3Ty MOJEIb,
MPUMEHEHHUS OIPEACTUTENBHBIX (OPMYI BEIWUYMH IS BBIBOJA PAacUETHOMH
¢opmynsl. Torma ypokum pemeHHs 3a7ad IenecooOpa3sHO IOCBATHTh
00yueHUI0 Memooam peuenuss coOCMeenHo 3a0ad.

BaxkeH eme OIUH TCHXOJOTMYECKMH TPUHLMUII U3  TEOPHHU
JIESATENBHOCTH: YC8OCHUE 3HAHUL U OeUCMBULl NPOUCXOOUM Npu MeHbuem
yucne  nosmopenull, eciu  cnocob  gopmupyemou  OesmenbHOCHU
cocmagnsemcs 6 06obuennom eude. OH TpeOyeT OOYUEHUs YdalIUXCs
0000I1IeHHOMY METOJTy peIIeHUs 3a/1a4.

JlornaHo, 4TO pazsusaiowas yeab Makux ypokog OyNeT COCTOSTH B
OBJIaJICHUY METO/IOM PEIICHNS TUIIOBBIX ISl TAHHOW TEMBI 3a/1ad.

[IpumeM BO BHUMaHHE eImle /JBa JEATCIbHOCTHBIX IPHHIMIA!
1) ecau xomume, umobbl 3HAHUE O KAKOM-MO npedmeme ObLIO YCEOEHO,
sKIIOUUME 00Y14aemMo20 6 0essmeNbHOCMb HO CO30AHUI0 IM020 npeomema, 2)
umoobl 0csoeHue 0006WeEeHH020 CnOCcodA ObIIO COHAMETLHBIM U NPOYHBIM,
opzanu3ylime 6blNOJHEeHUe ¢ ONOPOU HA IMOM cnocob nod3manto (¢ yuemom
omanoe [anvnepuna). Torma s peanw3allid 3aJyMaHHBIX —IeJeH
HEOOXO/MMBI COOTBETCTBYIOIME ATAllbl ypoKa: aKTyalu3alus 3HaHWUH 110
TeMe (Moneseil, TOHSATHUI W 3aKOHOB); CHCTEMAaTH3alus 3HAHUI,
(hopMynUpOBaHHE THUIIOBOM 3a/laud W BBIJCICHHE METOJla €€ PEUICHHUs B
0000IIIEeHHOM BHJIE; OCBOCHHE METO/Ia PELICHUs THIIOBOM 33/1a4i C Y4eTOM
stanos I1.5.I'ansnepuna.

[MonpoGHoe onmcaHuMe TaKOM MOJENM ypoKa peIIeHHs 3ajad MOXKHO
HalTH y peacTaBuTeneld aBTopckoil mkoisl C.B.Anodpukopoii [1].

[powmmmocTpupyem HEKOTOPbIE  JJIEMEHTHl  IPEJICTaBICHHOM
TEXHOJIOTHH Ha npuMepe TeMbl «OCHOBBI TUHAMHUKWY». [ nepsozo smana
npejjiaraeM CIHCOK BONPOCOB JUIsS MOBTOpeHMs: UTO M3ydaeT JUHAMHKA?
Uro sBIsieTcs NMPUYMHON BCEX HM3MEHEHMH B MexaHuke? UTO Ha3bIBaIOT
cwoit? Kakme BuABl CcHI HaM U3BECTHHI? 3amummure (GOpMyIsl HX
OTIPECTCHUSL. Coopmynupyiite HNPUIHHY HPSMOINHEHHOTO
(kpuBosMHEIHOTO) ABIOKEHUA. CHOpMYNIHpyHTEe TMPUYUHY PaBHOMEPHOTO
(paBHOYCKOpeHHOTO) nBIKeHUs. CdopMynupyiTe TmepBbIii (BTOpOA,
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Tpetuii) 3akoH HerorTona. s dero mpu pemicHWd 3aaad

nojie3eH Tpertuil 3akoH Herorona?

Cucrema snannh no veme «OCHOBE ANEMBKRS

MOXET OBITh
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PesynbraTr paboThl Ha 6mopom 3Tane — BHIACICHHE CHCTEMBI 3HAHUIA,
KOTOpast MOXKeT OBITh IpecTaBiIeHa B Buae Tabnunbl. OWH U3 BapHAHTOB
TaKoW TaOJMIIbI IIOKa3aH HAa PUCYHKe 1.

Tpemuti >man ROIKEH OBITH IOCBAIIEH OOCYXAECHUIO IPHUMEPOB
JKHN3HCHHBIX HpO6J’I€M, pPEeHICHUEC KOTOPBIX BOMOXHO ITYTEM HCIOJIb30BAHUA
BBIZICTICHHOW CHUCTEMBI 3HAHUN M 3aBEPIIUTHCS pa3paboTKoil 00001IMEeHHOTO
METOAa UX PCUHICHUA. BapI/IaHT MeToaa: 1. HpO‘{I/ITaTB 3aga4y U BBIACIIUTDH
npeamet (00beKTH U X cocTosHus). 2.KpaTko 3ammcars ycioBue 3amad.
3. N3o00pa3ute Tpadmueckn MOJENb CHUTyallMd W I0Ka3aTh BCE CHJIbI,
JICUCTBYIOIIE HAa Kaxkaoe Teno. 4. 3ammcaTbh 3aKOH, OINMCHIBAIOLIMN
COCTOSTHHE KaXKIOTO Tesla B BEKTOpHOH (opme. 5. BriOparh HanpasieHne
KOOpAWHATHBIX OCEH W 3aIlHCaTh yPaBHCHUS B MPOCKIHMAX HA BHIOpaHHBIC
ocu. 6. IIpoBepuTh cHCTEMy ypaBHEHHMH Ha JOCTaTOYHOCTb M PELINThH
3agaqy B obmem Buge. /. [IpoBepuTh NpaBWIBHOCTD pEIICHMS
TOICTAHOBKOW equnmil BeauduH. 8. [Ipoussectu Borunciacuus. 9. Iposectn
aHaJIN3 Pe3yNbTaTa U 3aICaTh OTBET.
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Ocsoenue 0600ujenno20 Memooa peuieHusi OpraHu3yeT YUUTENb Ha
MOCIEAYIOIUX dTanax ypoka B cooTBeTcTBuU ¢ 3tanamu 1.5 anenepuna
U C YYETOM YPOBHS OOYUCHHOCTH YYAIHXCSL.
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HNEJATI'OTHYECKUE YCJIOBUSA UCIIOJIb3OBAHUS
TEXHOJIOI'NA KOHCYJbTUPOBAHUA ITPU OBYYEHUHN
MATEMATHMKE B CPEJTHEH HIKOJIE

[lenarornyeckre TEXHOJOTMH NMPOHUKAIOT B CHCTEMY OOpa3oOBaHUS M
MIMPOKO WCIOJB3YIOTCS C [ENBI0  COBEPIICHCTBOBAHMS, a TaKkKe
oOHOBIICHHS (OPM W METONOB pPabOTHI ¢ JeTbMHU. BBIOOp TexHONOTHH
o0y4yeHUss W BOCIMTAHUS 3aBUCHT OT MHOTUX (akropos. [Ipuopurer
CJIe/IyeT OT/IaBaTh MPOAYKTUBHBIM TEXHOJIOTHSIM.

B mHacTosmee Bpemsi NMpUMeEHEHHE OO0pa30oBaTENbHBIX WHHOBAIUN
SBJSIETCS  OJHUM M3 (DaKTOPOB TMOBBINICHUS KauecTBa OCHOBHOTO
oOpazoBanus. VIHHOBAlIMOHHbBIE TEJarOrnYeCKUe TEXHOJIOTHMH B OCHOBHOM

IIKOJE€ — O3TO COBOKYITHOCTH CPEJICTB W TPHEMOB OOy4YeHHS,
MOCJIEJ0BATENBHOCT UX UCIOIb30BAHUS.
[lemarornueckas TEXHONOTMsI — NPOAYMaHHas BO BCEX JAETalsIX

MOJIEJIb COBMECTHOM IESITEIBHOCTH MO MPOCKTHPOBAHUIO, OPraHU3alluN U
MPOBEICHUIO yd4eOHOro Tmpomecca ¢ OE3yCIIOBHBIM — OOecredeHHEeM
KOM(pOPTHBIX YCIOBHWA JUIs yd4amerocs W ydutens. [IpuMeHeHue
MEeIarOrMYECKUX TEXHOJOTHHA CIIOCOOCTBYET NMPUBUTHIO TO3HABATEIHHOTO
WHTEepeca B JII000H HAYYHOU AUCIIUILIINHE.

Ocra"oBuMcs 6osiee TOAPOOHO HA TEXHOJIOTHMH KOHCYJIHTHPOBAHWS,
MPUMEHEHWE KOTOPOW  IO3BOJIIET  OpraHW30BaTh  HOBBIM  CIIOCOO
MTO3HABATEIHON AEATEIBHOCTH 00YJaIONIIXCs Ha yPOKaX MaTeMAaTHKH.
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PazpaboTanu 3Ty TEXHOJIOTHIO (QpaHIy3CKUE Mearory ¥ MCUXO0JIO0TH —
«Dpaniry3ckas rpymnmna HoBoro odpasoBanusi». B Poccuro sta texHomorus
NpUIIUIa B Hayaje JIEBSHOCTBHIX T'OJIOB MPOMLIOr0 CTOJETHS W JIO0 CUX IOp
SIBIISIETCSI AKTYaJIbHOM.

TexXHOJIOTHI0 KOHCYIBTUPOBAaHHS MOXHO UCIIONIB30BATh MIPU U3YYEHUH
HOBOH TEMBI, IIpH MOBTOPEHUH U 3aKPEIUICHWM M3y4eHHOro Marepuana. B
3TOM TEXHOJIOTUU YUWUTEIb — KOHCYJIbTAHT, KOTOPBIM BOBJIEKAaeT AETEd B
Ipolecc MO3HAHUA C IMOMOIIBIO CO3JAaHMS SMOLMOHAIBHON aTMoc(epsl.
VYuurenb, B BUIE 3aJaHUA JI pa3sMBINIICHHS, NPEIOCTABISECT YYCHUKY
HEOOXOIMMBIH MaTepuai JJId TBOpYeCTBAa. B KaXIOM 3aJaHHU yYCHUKH
CaMH BBIOMPAIOT CPEICTBA M METOABI PAOOTHI.

B 3aBUCHUMOCTHU oT COACPIKAHUA u Ha3Ha4YCHUs BBLICIIAOT
TECMAaTHYCCKUC u LCICBBIC YPOKU-KOHCYJIbTAllUH. TemaTuueckue
KOHCYJIbTAIlMM TIPOBOJATCS JIMOO TO KaKAOW Teme, JMOO 1o HauOoiee
3HAYMMBbIM WM CJIOKHBIM BOIIpOCaM MNPOrpaMMHOIO Marepualia. HeneBLIe
KOHCYJIbTallUU BXOJAT B CUCTEMY INOATOTOBKH, IMPOBCACHHUSA U IMOABCACHUA
HUTOT'0OB CaMOCTOATEIbHBIX U KOHTPOJIbHBIX pa60T, 3a4CTOB U 3K3aMCHOB.

[lpn npUMEHEHWH TEXHOJOTHH KOHCYJIBTHPOBAHHS BBIICISIOTCS
HECKOJBKO  Iejarorudeckux  ycioBuid.  Ocobo  paccMaTpuBaroTCs
JIUAAKTHYCCKHE  YCJIOBHS, KOTOPBIC  BBICTYNAKOT KaKk  pe3yJbTar
LeJICHAIIPABICHHOTO 0TOOPa, KOHCTPYHPOBAHKS M IPHUMEHEHHUS JICMEHTOB
COZAEpXKaHMs, METOJOB, a TAK)KE OPraHH3alMOHHBIX (GopM OO0ydeHHs I
JOCTHXKCHUS NUAAKTHYCCKUX ueneﬁ.

Jlis opraHn3any ONBITHO-IKCIEPUMEHTAIBHOW paboThl, HAMU OBUIH
BBIJICJICHbl ~ CIIEAYIOLIME  IEAaroTMuecKhe  YCIIOBHSI — MCIOJIb30BAaHUS
TEXHOJIOTUM KOHCYJNbTHUPOBaHMA B IIKOJBHOH TpakTHKE OOy4YeHHA
MaTeMaTHuKe:

1. T'myGokoe u3yueHHE TEXHOJOIMU KOHCYJIbTUPOBAHUSI.

2. H3yueHue 0OCTOSATENBCTB, B KOTOPHIX HAXOIUMCS.

3. PazpaboTka TEXHOJOTMYECKHX KapT YPOKOB II0 TEXHOJOTUHU
KOHCYJIbTUPOBAHHUS.

4. TlpoBemeHHe  ypOKOB  C  HCIOJBb30BAaHMEM  TEXHOJIOTMH
KOHCYJIbTUPOBAHHUS.

5. Tlonsenenme UTOTOB pu NPUMEHEHNT TEXHOJIOTUH
KOHCYJIbTUPOBAHUS.

Hcnonp3oBanne TEXHOJOTHH KOHCYJIbTUPOBAHUA MTO3BOJIACT YUUTEIIIO
Ha KaXJIOM YPOKE OpraHn3oBaTh pPa3JINYHBIC BUIBL HHHHBH}IyaHBHOﬁ
caMOCTOsATeNNbHOH  paboTel. Ha  kaxkmom dTtame  Takod  pabOTHI
OCYIIECTBIISICTCS KOHTPOJb 3HAaHMH ¥ yYMEHMH, BBIBIAIOTCS HX
3aTpyfHeHUs. B naHHOW  TexHomOrMdM  OOy4yeHHs, OOydaromuecs
CaMOCTOSTENILHO OCYLIECTBIISIIOT CAMOKOHTPOJIb M B3aMMOKOHTpOJIb. Kak
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MOKa3bIBaCT MPAKTHKA, 3TO MOBBIIIAET MHTEPEC YUYAIIUXCS K BBIITOJHEHUIO
JIeITeIbHOCTH Ha Yypoke. briaromapss TeXHOJOTMM KOHCYJIbTHPOBAaHWUS,
o0yyaromyecs ycreBarT, Ha YPOKE HU3YYUTh HOBYIO TeMY U C(OPMUPOBATH
HeoOXoauMble YMEHUSI M HaBbIKM. HO MOAroTOBKa M NpOBEACHHE TaKHX
YPOKOB OT y4HTessi TpeOyeT OrpOMHON 3aMHTEPECOBAaHHOCTH NaHHOU
TEXHOJIOTHEH O0yUCHHS.
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OIIEHKA KAYECTBA JIMUBHEBBIX CTOYHBIX BO/I HA
TEPPUTOPUU A3C

B uuncrme OCHOBHBIX TPHYMH, YXYAMIAKOIIAX SKOJIOTHIECCKYIO
CUTYAIIHIO B TOPOJE, HAXOJATCS BEIOPOCHI C IIPOMBIIIUICHHBIX MTPEIIPUSITH,
BEIXJIOIIHBIC Ta3bl aBTOMOOMIEH, pPOCT TOpPOICKHMX cBaliok. OIHAKO
HEIOCTAaTOYHOS BHUMAHHE YICIeTCS TaKOMy CEPbe3HOMY HWCTOYHHKY
3arpsi3HEHUS BOJIOEMOB, KaK JIMBHEBBIC M Tallbie BOJBI, KOTOPBIE CTEKAIOT C
Tepputopun  ToposoB. OcoOyr yrpo3y Ui 9KOJOTHH TOpPOJIOB
NPE/ICTABISIET JIOXKIEBasi BOJla C MOBEPXHOCTH OTAEIBHBIX OOBEKTOB, Ubs
TEPPUTOPHUST UMEET MOBBILICHHBIH (JOH XUMHYECKOT0 WM OaKTepHaIbHOTO
3arps3HeHus. [loaTomy 1enmecooOpa3sHO MOABEpraTte JHMBHEBYIO BO.Y,
coOMpaeMyl0 C TEPPUTOPUHU IOTEHIMAIBLHO OIACHBIX Ul OKpYXKaroliei
cpensl OOBEKTOB, JIOKATHHON TIIyOOKOW OYHMCTKE, YTOOBI YIyYIINTh HX
KauyecTBO II0 IIOKa3aTessiM, MO3BOJISIOIMM CcOpachiBaTh B JIMBHEBYIO
KaHaJIHM3alMIo, a TaKKe B OJIM3JIeKallMe BOJOEMBI WM Ha pelbed
MECTHOCTH, HE MpPUYHMHAS Bpeda okpykawmeil cpene [1]. K Ttakum
00BeKTaM OTHOCATCS aBTo3anpaBoynsie ctaHuuu (A3C). ABTo3anpaBoYHbIe
CTaHIIMM B  CBOEH  TIOBCEJHEBHOMH  AEATEIHHOCTH  3aHMMArOTCS
HedTenpoayKkTaMu - 6EH3UHOM, ANU3ENIBHBIM TOIUIMBOM, MacjiaMt U T.J1. Kak
MpPaBWJIO, aBTO3AIPABOYHBIE CTAaHIUM HUMEIOT OTKPBITHIC IUIOMIAAKH, YbU
JMBHEBBIC CTOKH, IOMUMO HEW30EKHBIX Pa3IMBOB OCH3MHA M JHM3EIHEHOTO
TOIUIMBA, MJOIOJHHUTENFHO 3arpsS3HEHBl  B3BCHICHHBIMH  BEIIECTBAMH
(gacTHIIaM¥ TIECKA U TITHHEL).
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OuncTka J0KAEBOM BOJIBI HA aBTO3AIIPAaBOYHBIX CTAHIUSIX — 3TO Mepa,
CBOJIIIAs K MUHUMYMY I10T1a/IaHKE 3arpsi3HEHHON BOJIBI B IIOYBY.

[Tono6HOE coopy)KeHHE COCTOUT U3 HECKOJIBKUX MOJYJICH, TAKNX Kak:

— pacmpeenuTeNbHBIN 0TCEK;
— IIECKOOT/IEITUTEIb;

— MacI00eH30YIIOBUTENb;

— COpOLIMOHHBIN QUITBTP;

— oTcek oTbopa mpod.

YXynmeHne 3KOJIOTHYECKON CHUTyalnd B KPYNHBIX IPOMBIIUICHHBIX
LEHTpaX, a TakXkKe YKECTOUCHHE TpeOOBaHMH TOCYIapCTBEHHBIX
MHCIIEKIIMOHHBIX OPraHOB 37pPaBOOXPAHEHHS B OTHOIICHWU KaueCTBEHHBIX
NoKazaTesied CTOYHBIX BOJ, COpPAachIBaeMbIX B JIMBHEBYIO KaHAIHM3ALHIO U
BOJIOEMBI, NPUBOAAT K HEOOXOAMMOCTH pEIIeHUs] NpoOJIeMbl OYUCTKU
JIMBHEBBIX BOJI, cobupaembie Ha Tepputopuu A3C [3].

Kak mnpaBwiio, TeppuTOpUsl aBTO3aNpaBOYHBIX CTaHIMI 3aHUMaeT
mwiomans ot 0,2 no 0,5 ra. [Ipenmonaraemoe KOJIUYECTBO JTOKJAEBOM BOJBI
st Poccun cocrasisier ot 10 mo 15 M3 OT OHOTO MOXKIIS. Copnepxanue
B3BEIICHHBIX BEIIECTB B JIOXKICBOH M Taloil BOJAE, CTEKAIOMUX C
TEPPUTOPUH  aBTO3ANPAaBOYHBIX CTAHIMH, 110 JAHHBIM MHOTOJICTHUX
HabmoxeHuit cocraBmser 8§00-1200 mr/n, HedrenpoaykroB — 50-100 mr/m,
BenmunHa Omoxmmmdeckoir nmotpedHoctn B kuciopozae (BIIK) cocrarmser
ot 20 10 50 mr O3 / 1. AHaIM3 cocTaBa TaKMX BOJ ITOKA3BIBACT, YTO B LIENISIX
oOecrieueHHsl BHICOKOW CTEINIEHH OYMCTKH, KOTOpasi MO3BOJISIET MPOBOJIUTH
UX JIOTIOJHHUTENbHBIH COpPOC B KaHAIU3ALMIO, BOJOEMbl WJIM Ha Cyully,
MIOMHUMO METOJIOB MEXaHWYECKOW OOpaOOTKH, BKIIOUAs OCAXKIECHUE WIH
¢dnotanuio ¢ mocienywomeil GuiabTpanueii HE0OXOAMMO HCIOIb30BaTh
(U3UKO-XMMHUYECKHE METOJbl W, B YaCTHOCTH, COPOIMOHHBIE METOMbI
OYMCTKH BOJIBI [2].

C6op, OTBOA W OYHMCTKa JOXKIEBOHM BOABI C TEPPUTOPUH
aBTO3alPaBOYHBIX CTAHIMH SBIISETCS HEOOXOAMMON INPENIIOCHUIKON st
COBPEMEHHOW M 9SKOJIOTMYECKH YHCTOW aBTO3aIpPaBOYHONW CTaHIHH.
OTBETCTBEHHBI TIOAXOA K NPOEKTHPOBAHMIO CTAHIWH TEXHUYECKOTO
oOciry)kMBaHWs  BKJIIOYAE€T  YCTAaHOBKY  OYHCTHBIX  COOPY)KEHHIH,
00ecreynBarOMUX MONHYI0 U 3()(HEKTUBHYIO OYHCTKY CTOKOB IIPH JIFOOOM
pexuMe paboThl KOMIUIEKCa. B 3TOM ciydae OYMIICHHBIE CTOKH MOTYT
ObITh IIOBTOPHO HCIIOJIb30BaHBI B 3aMKHYTOM KPYrOBOPOTE BOJbI,
cOpolIeHbl B KaHAIM3AlOHHYIO CHUCTEMY, B TPHPOJHBIH BOJOEM U Ha

penbed.
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AJITOPUTMBI PEHIEHNUSA 3AJIAY B HIKOJIBHOM KYPCE
OU3NKHN

YMmenune pemiath  (QU3MUECKHE 3aJaud  — OJHO K3 CBOWCTB
4eJ0BeUeCKOro MHTeIekTa. C IOMOIIBIO pelleHus 3a1ad 0000LaroTes
3HAaHUS O KOHKPETHBIX OOBEKTaX M SBICHHAX, CO3JAIOTCA U PELIaroTCs
npoOJIeMHBIE CUTYaluH, (GOpMHUPYIOTCS NMPAKTHUECKHE YMEHHS M HABBIKH,
(opMupyIOTCS TakHe KadecTBa JIMYHOCTH, KaK IIeJIeyCTPEMIIEHHOCTb,
HACTOHYNBOCTH, TBOPUECKHE CIIOCOOHOCTH BHHMATEIILHOCTD, Pa3BUBAIOTCS
acretndeckne uyscTBa. Hampumep, YcoBa A.B. m Tynpkubaesa H.H.
paccMarpuBarOT pelleHHe 3ajad Kak MeToj OOydeHUS M BOCIUTAHUS,
BBITIOJTHSIOMINI Pa3BUBAIONIYI0 (QYHKIHNIO, U CUUTAIOT OJHUM W3 OCHOBHBIX
KPUTEPUEB YMECHHUE TIPUMCHSTh TECOPETHIECKHE 3HAHUS Ha mpakTuke [1].

B nanHOW paboTe MBI BBLAEISIEM NpoOIeMy BBIPAOOTKH M YMEHHS
WCIIONIB30BAaHUsl ANTOPUTMOB MIPH PEIIEHUH 3a7Jad B CBSA3M C TEM, YTO
3a4acTyi0 ydalipecss He YMEIOT pemaTh Jake THIIOBBIE CTaHAapTHBIC
3amaun. Ha ypokax (u3WKM IIKOJIBHHUKKA HE yd4arcs OOMMM MeTohaMm
pemeHus 3a7ad, a MPOCTO MBITAIOTCS MX PEIIaTh IMyTeM Hpo0 W OMIHOOK,
CTPEMSICh HANTH MOIXOAIYI0 (OPMYJTY, BEAYIIYIO K OTBETY. MBI cunTaem,
4TO METOABI PELIEHUs 3ajay MO OCHOBHBIM pa3fielaM IIKOJIbHOIO Kypca
(H3UKH MOXKHO MPEACTABUTH B (POpPME AITOPUTMOB pellieHus 3a1ay [3-4].

Hdnst  QopmupoBaHMs y yyalluxcs YMEHHMsS pelaTh 3aJadd  C
UCIIOJIb30BAaHUEM CHCTEMBl aJrOPUTMOB HEOOXOAMMO OpraHH30BaTh Ha
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ypokax (M3MKA KX CaMOCTOSITCIBHYIO TO3HABATCIBHYIO EATECIBHOCTD.
IIpu oToM yuammecs IOJDKHBI OCO3HAaTh CYIIHOCTh U CTPYKTYPY
JESTENIbHOCTH MO PEIICHUI0 3aj1ad. B »ToOM ciydae y4eHUK CMOXKET caM
KOHTPOJHMPOBATh BBIMOJIHEHHE OTAEIbHBIX JEUCTBUH W  OMeparuii,
BXOJIAIINX B CTPYKTYPY QJITOPUTMU3UPOBAHHOM JestenbHoCcTH [1-2].

Ilox anropuTMOM HNOHHMMAIOT TOYHOE MPEANHUCAHUE ISl COBEPLICHUS
HEKOTOpPOM  IOCIENOBATEIbHOCTH  3JIEMEHTAapHbIX  JACUCTBUH  Haj
HNCXONHBIMH JaHHBIMH JIFOOOH 3amadd. AJNTOPUTMBI HAIUIA IIHPOKOE
IpUMeHeHre B mporecce 00ydeHms. K OCHOBHBIM CBOMCTBaM ajTrOpHUTMOB
OTHOCSITCS MIX Pe3yIbTATHBHOCTD U MacCOBOCTh. CleyeT paznnyarb oOImmi
aIrOPUTM pEILLEHUs 3a/1ad, aJfOPUTMBbl PEIICHUS 10 KOHKPETHBIM TE€MaM
Kypca (M3MKM M YacTHbIE, C TOMOILBIO KOTOPBIX MOI'YT OBITh YCBOEHBI
OT/AEJIbHBIE JIEHCTBUS

K uwncily OCHOBHBIX TpeOOBaHU, MPEABSIBISEMBIX K alTOPUTMY
peieHust GU3MISCKHX 3a/1a4, HAI0 OTHECTH CIICTYIOIIHUE:

1) aIropuT™ TOJKEH OBITH JTAKOHHYCH;

2) Kaxzmoe TpennucaHue JODKHO OBITh 10  BO3MOXKHOCTH
OTHOCHUTENBHO 3JIEMEHTAPHBIM;

3) Habop mpeamucaHuil JODKEH 001aaTh TAKOW CTENCHBIO MOTHOTEHI,
9TOOBI Ha €ro OCHOBE MOXHO OBUIO pemaTh JOCTATOYHO IHUPOKHH,
3aKOHYEHHBIH KJIacC 3aJ1ad4;

4) kaxaoe MpeanucaHue W BCSA CHCTEMa JIOJDKHBI BBIPAKATH CaMbIC
CYIIECTBEHHBIC ONepaIii, HeOOXOAMMBbIC IS PEIIeHHs TaHHOTO Kiacca
3aga4y, 1 TCM CaMbIM BI)Ipa)KaTL OCHOBHBIC ‘-IepTI:-I MeTOoaa peI_HeHI/Iﬂ 3TUX
3a/la4, OCTaBjsAs BO3MOXXHOCTH IS CaMOCTOSATEILHON MBICIUTEIHBHOM
paboTer yuamuxcs [1-2].

B 3aBepmienme, MOXHO CKa3aTh, 4YTO 3a4acTyl0 IIKOJbHHUKH
UCIIBITBIBAIOT 3HAYMTENbHBIC 3aTPYAHEHHs IPU pELICHUH (HU3NYECKUX
3amad. Bceerma xodercs HalTH yHHBEpCATbHBIH CHOCOO peEHICHHS, HO,
HaBepHOE, €ro npocTo He cymecTByeT. OQHAKO, MOXHO COCTaBHUTb
QITOPUTMBI JUISl PEIICHHUs OT/IEIAbHBIX TPYII 3a]a4.

IIpoananu3upoBaB NOHATHE AaNTOPUTM M €ro INpPUMEHEHHE B
(U3NYEeCKOM TMPAKTHKYME, MOXXHO OTMETHUTh, 4YTO, pellas 3aJadd C
MIOMOIIBI0 aNTOPUTMOB IIKOJBHUKH OYAyT JIydIle yCBaWBaTh OOIIHE
METO/IbI peIIeHHS 3a/1a4.
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METO/J «IIATH I1» HA YPOKAX MATEMATHUKH

CorjacHO COBpPEMEHHBIM CTaHAapTaM OOydYeHHs OIHOW W3 3ajad
YAUTENsl MaTeMaTHUKH SIBISICTCS PACKPBITHE CHOCOOHOCTEH KaXKIoro
oOyugaromerocs. B xoze ee pemeHust Ha ypokax MaTeMaTHKH HCIOIB3YeTCs
TEXHOJIOTHSI MPOEKTHOrO OOy4YeHHs, KOTOpas MO3BOJSIET O0YydYaroIuMCs
PacKphIBaTh CBOM TBOPUYECKHE CIOCOOHOCTH M PEaJM30BBIBATH CO3IAHHBIC
npoekTsr [3, ¢. 11].

IToeMy e MaHHBIH METOI MOXHO Ha3BaTh Kak MeTon «Ilsate II»?
JlaBaiiTe paccMOTpHUM 3Tanbl MPOEKTHON A€ TEIHLHOCTH:

1. Hanuuwme mpo®Jemsbl. PaGoTa Hax MpOEKTOM BCeTJa HampaBieHa
Ha paspelleHHe KOHKpPeTHOH mpobnemel. Her mpobinemsl — Her
nesrensHocT. [lose asst BeIOOpa TeMbI IPOEKTOB MO MaTeMaTHKE OTPOMHO.
[Ipoekr MoxeT OBITH CBsI3aH C M3YYCHHEM KakoW-IMOO TeMBbl MO
MaTeMaTHKe, KOTOpas HE H3ydaeTcs B IIKOJBHOM MporpaMMe HIH C
NPHIOKSHUSIMH MaTeMaTHKH B Hayke W npakTuke [1, ¢. 175-177].

2. OOs3aTenpHOE NJIAHMPOBaHMe jaedcTBU. B Xxonme paszbopa u
oOCyXIleHHs TPOEeKTa BbIPAOAThIBAETCS IUTAH COBMECTHBIX JCHCTBHIA
00y4JaroIIerocs v yauTeIs.

3. Houck uubOpMaNnu - 00s3aTEIBHOC YCIOBHE KaXIOTO MPOESKTa.
Yuurens KOppeKTHPYET IMOCIEAOBATEILHOCTh TEXHOJIOTHIECKAX ONepaIiiii
B KaXKJI01 paboTe.
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4. Pesynmbrar pabOThl — NPOAYKT. Pe3ynbTaThl BBIMOJIHEHHBIX
NIPOEKTOB JIOJDKHBI OBITh, YTO Ha3bIBACTCSs, «OcCs3aeMbIMK». Ecnmu 3T0
TeopeTHyeckas npobyiemMa, TO KOHKPETHOE €€ PELIeHUE, €CITU PAKTUIECKast
— KOHKPETHBIH pe3ysbTaT, TOTOBBIN K MCIOJIB30BaHUIO (Ha ypOKE, B ILIKOJIE,
B peajbHOM xu3HM) [2, c. 76].

5. Ilpe3eHTammsi pe3yJbTaToOB - MPEACTABICHHE TOTOBOTO MPOAYKTA.
WHbIMH CITOBaMH, MPE3CHTALIUS TPOIYKTA U 3AIUTHI CAMOTO MPOEKTA.

Kak MOXHO 3aMeTHTh, 3TalloB, B METOJC, ISITh U HAa3BAHUE KAXKIOTO
HauuHaeTcss Ha OykBy «[I», BcleACcTBHE 3TOro, MPHUXOAUM K
AIbTEPHATHBHOMY Ha3BaHHIO JIaHHOTO METOJa, a UMEHHO - Meroj «llaTh
I».

[Ipoananu3upoBaB MHEHHS psiia aBTOPOB 10 MOBOAY JIOCTOMHCTB H
HEJOCTaTKOB Hcrnonb3oBaHusi wmerona «Ilate II», MoXHO cocTaBUTh
crnenyronryto tTabmuny [4], [5]:

JlocTomHCcTBAa HenocraTkn

[NoBeimenue nHGOpMaLMOHHOM
KYJNbTYpPHI - pa3BUTHE HABHIKOB
MOMCKa, cOopa, 00paboTKH u
NpeCTaBICHUS] HHPOPMAIIHK;

OnacHOCTb IpeBpaleHUs
TBOPYECKOH pabOTHI B NIA0JIOHHOE
«IPOHM3BOJICTBO TIPOCKTOBY

Bo3spacraet Harpy3ka, kak Ha

I/IHTGFpaI_II/IH PA3INYHBIX IIPEAMCETOB
06yqa10meroc;{, TAaK U Ha YUYUTCIIA

MoTuUBHpYIOLIMI XapaKTep: IpaBo
BBIOOPA, BOBMOXXHOCTH CAMHUM
KOHTPOJIMPOBATH MpoLEcC U
COTPYJIHHYATH C OJHOKJIACCHUKAMHU.

[Tepeonienka cBoux
BO3MOXKHOCTEH M TIOIIaJaHue B
CTPECCOBYIO CUTYaIUIO

[MepeorieHka cBOUX
BO3MOXKHOCTEH | TIOIaJaHuE B
CTPECCOBYIO CHTYAIIUFO H3-3a
HEBO3MOXXHOCTH YJIOXKHUTHCA B
OTBCJICHHBIC CPOKH

JuddepeHnInpoBaHHBIA MOIXO.
Temy npoekToB yJamuiicst BIOHpaeT
caM C Y4€TOM CBOMX MHTEPECOB U
BO3MOKHOCTEM.

Kak BugHO n3 Tabnwipl, 1OOOMY JOCTOMHCTBY MOXKHO HalTh
HE3HAUNTENBHBI HEJZOCTaTOK, HO MpPH TPaBHWIBHO OPraHW30BaHHON
COBMECTHOH paboTe MOXHO MOCHOCOOCTBOBAaTH CaMOCTOSITEILHOMY
MTOJTyYCHHIO 3HAHUN M OIBITA U3 HEMOCPEICTBEHHOTO OOIICHUS C pearbHON
KHU3HBIO.
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OB30P NIOAKJIOYEHUSA BA3bI JAHHBIX LOCAL DB B CPEJIE
PA3PABOTKM VISUAL STUDIO

baszpl naHHBIX HEOThEMJIEMas YacTh COBPEMEHHOTO IPOTPAMMHOTO
obecrieuenns. Tak kak 00bEM HCIOJIB3YEMBIX M XPaHUMBIX JTAHHBIX PacTeT
C KaXAbIM TOJIOM, 0e3 UCIONb30BaHU 0a3 JaHHBIX HEBO3MOXKHO
peanu3oBath ObICTpOE, YA00OHOE M TOYHOE B3aMMOJIEHCTBUE MPOTPaMMBbI U
JIAHHBIX.

B 3T0ii paboTe MHOI PAcCMOTPEHBI JTalbl MOIKIFOUYCHHS 0a3bl
nanupix Local DB k mpoekty Visual Studio, ¢ memsio yriyGrienus,
CHCTeMaTH3allil W COBEPUICHCTBOBAHUs 3HAHMH yd4alluxcs, IO TeMe
"Pa3paboTka npuiIoxKeHui 6a3 TaHHbIX "

Beienum crietyromniye 3rarsl HOAKII0YEHHs 0a3bl JAHHBIX K TIPOEKTY:

1) Co3nmanue i UMOOPT Oa3bl JAaHHBIX B IPOCKT;

2) TonxmoueHue 0a3bl TAHHBIX K (OpPME MPOSKTA,;

3) TectupoBaHHE U OTJIAJIKa B3aMMOJCUCTBHUS MPUIOKEHUST ¢ 0a30i
JIAHHBIX.

PaccmoTpuM yKa3aHHBIE JTambl, Ha HpuMepe HHPOPMAMOHHON
CHCTEMBl yd4e€Ta M BEJICHUS BHEYUYEeOHOH IEATENBHOCTH CTYACHTOB
(akysnbreTa QUMK U MaTEMaTUKH.

Iran 1. Co3nanue uiu UMITOPT 0a3bl JaHHBIX B IPOEKT.

27



B cpeme paspaborku Visual Studio wumeercss wuHTErpHpOBaHHOE
petenust uis ynpasieHus 6azamu ganubix Local DB.

Jis  co3maHus HOBOM 0a3bl  JaHHBIX HEOOXOIMMO B MAaHENIU
«O6o3peBatenb cepBepoB» B paszzene «lloJkimroucHHe NAaHHBIX» B MCHIO
MpaBoOil KHONMKH MBI BBIOpaTh «Co37aTh HOBYHO 0a3y NaHHBIX...» U
BBIIIOIHATH JaJIbHEHUIITNE EHCTBHUS.

Jns uMmopTa yxe CYIIECTBYIOIIeH 0a3bl AaHHBIX HYKHO BBIOPATh
«[Toaxmounth K 0a3e NaHHBIX», BBIOPATh MCTOYHHK JAaHHBIX M yKa3aTh
HEOOXOIUMBIE TTAPaMETPHI.

Oram 2. TloakmodyeHne 0a3bl JAHHBIX K (POPME MPOCKTA.

[MoaxmodeHne ©0a3pl JAHHBIX HENOCPEACTBEHHO K IPHUIOKEHHIO
MIPOUCXOUT B KoJi€ (hOPMBI, Ha KOTOPOI HEOOXOIMMO HCIOJIb30BaHUE Oa3bl
JaHHBIX.

COS,I[aeTCSI NOAKIIOYCHHUEC, KOTOPOC XpPAaHHUT NOYTbh K Hameii Oase
JaHHBIX. I[anee opyu 1NOMOIIM CHOCHUAJIBbHBIX KOMAHA HW aJAallTepoOB
PeaIN3yCTCA OTKPBITUC HNOAKIHOYCHUA W 3allOJTHCHHUC Ta6J'II/H_l JaHHBbIX, U
IIpUBsA3Ka 3JICMCHTOB Q)OpMBI K AaHHBIM, C LCJIBIO OTO6pa)K€HI/Ie JaHHBIX B
uHTEepdeiice IporpaMMEL.

[Ipumep koma co3maHus TOAKIIOYECHHS W 3aIMOJHEHUS TaOJHIIBI
JIAHHBIMH, @ TaK)Ke BBIBOJIA UX B UHTEp(eic MporpaMMbl:

SglConnection con = new SqlConnection(@"Data Source =
(LocalDB)\MSSQLLocalDB;AttachDbFilename=D:\Yue6a\d  kypc 1
cemectp\Kypcosas\ARM_zam_dekana_po_VR\ARM_zam_dekana_po_VR
\FMDatabase.mdf;Integrated Security = True");

SqlDataAdapter da;
public DataTable dt = new DataTable();

public void FillStudentsTable(DataTable dtable)
{
SglCommand cmd = con.CreateCommand();
cmd.CommandText = "select * from Ctyzents";
cmd.ExecuteNonQuery();
da = new SqglDataAdapter(cmd);
dtable.Clear();
da.Fill(dtable);

dataGridViewl.DataSource = dtable;

¥

Oran 3. TecTupoBaHUEe W OTJIAAKA B3aUMOJICUCTBUS MPUIIONKCHUS C
0a30ii TaHHBIX.
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JIist TpPOBEpPKM NPaBHIBHOCTH MOAKIIOUEHUs K 0ase JIaHHBIX,
3aIlyCTUM [POrpamMMy M HpOHM3BelIeM J00aBlIeHHE HOBOW 3amucu B 0asy
JNaHHBIX [pPH TMOMOINIM pPa3pabOTaHHOrO (YHKIMOHANA I[POrpaMMbl. B
cllyyae eciid Mocje JaHHBIX JeHCTBUii B Tabuuie 6a3bl JaHHBIX MOABHTHCS
HOBas 3allUCh, PE3YJIbTAT MOKHO CYUTATh YCIEIIHbIM, a 6a3y janHbix Local
DB moaxiroueHHO# K TIPOEKTy B cpene pazpaborku Visual Studio.
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METO/IbI KOHTPO.I51 3HAHUM YUAIIIUXCSI
HA YPOKAX ®U3UKHN

OmHUM W3 CcHocoOOB TOBBINICHUS KadecTBa OOYUYCHHS SIBISETCS
KOHTPOJIb 3HAHWW, YMEHUH ¥ HABBIKOB y4aIlUXCsl, IPEACTABICHHBINA B BUIC
JTUIAKTHIECKOH cucTteMbl. Llenp KOHTpoNs — moirydeHue WHPOpManuu oo
3¢ GEKTHBHOCTH JESITEIBHOCTH YUUTENS M YYalIuXCs, KOPPEKTUPOBaHHE
MeToZoB oOyueHUs. @OpMBI KOHTPONS: HWHIWBHIyaJbHAs, TPYMIOBas U
¢ponTampHas. TWUOBI  KOHTPOJSA:  BHEIIHHM  KOHTPOJb  YYHTEINS,
B3aMMOKOHTPOJIb U CAMOKOHTPOJIb Yy4YallluXcCs. BI/I)IBI KOHTPOJIA: BBOJIHBII\/’I,
TEeKYIIUH, KOPPEKLIUIO, UTOTOBBIM.

B Hnauane N3Y4YCHUSA TEMBI MPOUCXOAUT 3HAKOMCTBO Yy4YalIUuXCsa C
IUIAHOM  paboThI, COOOIIAIOTCS MpPEIBAPUTEIBHBIC JAThI  OyIyIINX
MPOBEPOYHBIX paboT. BBOMHBIN KOHTPOJIF MPOBOJUTCS B Havyalle Y4eOHOTO
roja JuUis ONPENCICHUS YPOBHSA 3HAHWHA IOCIE JICTHUX KAHHUKYI U
KOPPEKTHPOBaHUS IIaHa PadOTHI B JAaHHOM KJIacce.

Bo Bpewmst TekyIero KOHTpoJsl O0NbIIOEe BHUMAaHHE yaesieTcs padbore
yYammxcs C Y4eOHHKOM, COOpHHUKOM 3amad u Terpamsmu. OjHa
npenHa3HadeHa Ui Teopuu (pabodasi TeTpaib), Apyras — JJIs PEIICHUS
3amad. AHaJgW3 CTPYKTYypHl ydeOHOTO MaTephalia ¥ BEBIACICHHE B HEM
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IJIaBHBIX U BTOPOCTENEHHBIX 3JEMEHTOB 3HAHMH COCTaBISIET CYIIHOCTh
JHUCKPETHOTO MOAXO0Aa K OOYYEHHIO M yCBOGHHIO 3HaHMH. Omnpoc MoOXer
MIPOUCXOJUTh WHIVBHIYaJIbHO, IapaMH, rpynmnamu, (poHransHo. Takoil
METOJ| TEKYIIero KOHTPOJA II03BONAET BKJIIOYATh BCEX yualluxcd B
JeSITeIbHOCTh MO H3YYEHHIO IporpaMMmMHoro wmarepuana. Ilposepka
TeTpajged JaeT TapaHTUPOBAHHBIA MHHHMYM HAKOIJICHHS OIICHOK W
SIBISIETCSI CTUMYJIOM ISl CHCTEMAaTHIeCKON pabOThI ydarmxcs.

Ilepen kaxagpIM ydnTeneM (GHU3UKH CTOUT LEIb HAYyYUTh PELIATh
3amagn. CaMmblii 3¢ (deKTHBHBIA COcO0 HAYYUTh pemaTh 3adadd — 3TO
MIPOCTO TOKA3bIBaTh, KaK OHU pemaTcs, a caMblii 3QQeKTUBHBINH crocod
HAy4WThCS pemaTh 3aJadd — 3TO INPOCTO HMX pemarh. Eciu ydeHuk
HCTIBITHIBACT 3aTPYIHEHUS IPHU PELICHWH 3ajad, TO MOXET oOpaTuThCs 3a
KOHCyJIbTallMell K yuuTenro. M3 3TuUX 3amad cocTaBisercs peseiiHas
KOHTpOJIbHAsA paboTa, KOTOpast IPOBOJUTCA B KOHIIE U3YUCHUS TEMBI.

KonTponupys ycBoeHue yueGHOro maTepuana, MOXHO HCIOIb30BaTh
unTepaktuBHyt0 nocky (M) u mporpammy Notebook. Yuammecst va ]I
COCTaBISIIOT  (OPMYJIBI M3 TNPEJIOKEHHBIX (U3UUECKUX  BEJHYHH,
NEPeBOAAT OAHU EAMHHUIBI HW3MEPEHUS B JPYrHe, XapaKTepU3YIOT
(u3MYecKne MPOLECCHl, PEMIaloT 3aJadl, BBIMOJIHIIOT TPEHHUPOBOUYHBIE
TECTBI, JEMOHCTPHPYIOT CBOM MYyJbTHMEIWiHbIE mpe3eHTarmu. W1
MOBBIIIAET  3aMHTEPECOBAHHOCTh  YYAIIMXCS, IO3BOJSIET  YJIYYIIUTH
3allOMHHAHKUE Y4eOHOT0 MaTepHuara.

CamocrosTensHple  paboOTH, paccuuTaHHele Ha 10-15 MuHyT,
NpeHa3HA4YeHbl JJIsl TEKYIIEro OLIEHMBAaHHS 3HAHWUN M BKIIOYAIOT B ce0s
KaK KauyeCTBEHHBIE, TaK U PAaCUETHBIC 3a/1a4H.

Takoil BUJ KOHTPOJS KaK KOPPEKIHUIO IPOBOIAT JIA yyalluxcs,
KOTOpBIE 10 PAa3HBIM MPUYHHAM TPOIMYCTHIM 3aHATHA WIH JKEJAIoT
YIy4YIIUTh CBOM pe3ynbTarel. CremaTe 3TO MOXKHO Ha KOHCYJBTAllWH,
BBINIOJTHUB 1yOupyrontyto paboTy, 3a/laHue 110 KeTaHHUIo.

WTOroBblii KOHTPONb MO KaXJOH Y4eOHOW TeMme HpenycMaTphBaeT
NIpOBEJICHNE (U3MYECKOr0 JUKTAHTA, pPEJIeHHONH KOHTPOJBbHOHW paboTHl,
KOMITBIOTEPHOTO TECTHUPOBAHMS, KOHTPOJIBHON paboThl, IPOBEPKY padoueit
TeTpagyl W TETpaiM IS pelieHus 3a1ad. Bce 3TH mpoBepodHble paboTHI
o0s3arenbHbl. PU3NUECKUI AUKTAHT IPOBEPSET YPOBEHb YCBOCHUS TEOPHH.
OH COCTOMT M3 JABYX BapHaHTOB, BKJIIOYACT CIEAYIOMINE pPa3JIeibl:
¢u3ndeckre BETMYUHBI, (HOPMYJIBI, ONPEAETICHNUS M 3aKOHBI, MPUOOPHI U
ycTpoiicTBa, nepeBoj enuHull. [IpoBogutcs B Hawane ypoka. Penelinas
KOHTPOJIbHAsi pa0oTa BBIABISIET YMEHHS pelaTh 3a7adud 1o Teme. B
Ka4eCTBE TECTOBBIX 00OJOYEK IJISI KOMITBIOTEPHOTO TECTUPOBAHHS MOKHO
ucnons3oBaTh nporpammel UKTC u ADSoft Tester.
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B mocnenHee Bpemsl LIMPOKO PacIpOCTPAHSIOTCS HETPaJUIOHHBIC
(OpMBI KOHTPOJIS: BUKTOPHHBIL, KPOCCBOP[BI, TOJIOBOJIOMKH, IIapassl,
CTEHTa3eThl, (GPU3NUECKUN IKCIIEPUMEHT, MYJIbTUMEUHHYIO IPE3EHTAIHIO 1
T.11. [IpoeKThI MOTYT OBITH TPYIIIOBBIMH ¥ UHIUBHYaIbHBIMH.

CucteMaTHuecKuil KOHTpPOJb 3HAHUN IOBBIIIAET OTBETCTBEHHOCTh
y4Yaluxcsl 3a pe3ynbTaTbl CBOETO Tpyda. MeTomel KOHTpPOIs OymyT
3¢ GEeKTUBHBIMH, €CIIM OHHM HAIIPaBJICHBI HA BBIIBICHHE OCMBICICHHOCTH
BOCHPUATHS 3HAaHWH M OCO3HAHHOCTH WX MWCIONB30BAHUS, €CIM OHHU
CTUMYJIHPYIOT CAMOCTOSATEIBHOCTh M TBOPYECKYIO aKTHBHOCTD YUAIITHXCSL.
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UCIOJb30BAHUE TPUEMOB 3AHUMATEJ/IBHOCTH KAK
CPEJCTBA AKTUBHU3ALIMU ITO3HABATEJIBHOU
JAEATEJIBHOCTHU YYAIINXCSA

OnHoW W3 THaBHBIX M aKTyaldbHBIX 3aJlad T[ejarora  sBIsSETCs
(hopmupoBaHue U MOAIEP)KaHNE BEICOKOH MOTUBAIIMM YICHHUKA K U3YUEHUIO
npenMera. Jls JOCTMXKEHWS STOW 3aJadyd HEOOXOJUMO OMUpaThes Ha
WHTEpEC, TaK KaK €ro HalW4yhe Yy VyYalluxcs TOBBIIIAeT BHUMAaHHUE,
oOyerdaeT NOHUMAaHUE W3YyYaeMbBIX BOIPOCOB U, B KOHEYHOM HTOTE,
CHOCOOCTBYET TMOJIy4EHHIO OoJiee MPOYHBIX 3HAHWHA. JlJi1 aKTHBH3AIMU
MO3HABATEIILHOIO MHTEpEca PEKOMEHAYETCSl MCIOJIb30BaTh Hapsiay cC
JIPYTUMH TaKO€ CPEJCTBO, KaK 3aHUMATEIbHOCTD.

B nepmaroruke, mcHxonoruu, (U3MKE M METOAUKE €€ MpPEnoJaBaHUs
MHorue aBtopbl, Takue kak S.M.Ilepenbman, J.b.Onbkonun, I1.51.
TampriepyH W ap. B CBOMX paboTax JOCTATOYHO TOAPOOHO OCBETHIIH
prEMBI UCTIONIF30BAHMS 3aHUMATEIBHOCTH IIPH O0YICHNH (HU3HKE.

OmHako TO TmpenMeTy e€ NPEeUMYIIECTBEHHO WCIONB3YIOT BO
BHEYPOYHOE BpeMs. BKIloueHHe 3aHMMATEIhHOCTH B YPOK, KaK IPABHIIO,
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HOCUT CJIyyallHbIIl XapakTep, NpUYeM €€ COAEp)KaHHe B IOAABISAIOIIEM
OOJIBIIMHCTBE CIy4aeB HE CBA3aHO C HW3y4aeMbIM MarepuajoM |
MpeJHAa3HAYCHO MJsl CHATHS YCTAJOCTH, CMEHBI BHJOB JESTEIBHOCTH,
pa3BICUYCHHUS. Bonee LIUPOKOE HCIOJIb30BaHUE MPUHIUNA
3aHUMATEIBHOCTH B 00OyueHHM (u3uke mnomorio Obl 3 heKTUBHEES
NOOMBATBCS PA3BUTUS HMHTEIUICKTYAIBHBIX CIIOCOOHOCTEH ydamuxcs u
ToIAeP)KaHUS Y HUX MOTHBALIMH K ITIO3HABATEIHHOM NEATEITHHOCTH.

VYuuTeiBasg, YTO 3aHUMATENBHBIH MaTepHan JOJDKEH BBI3BIBATH
MMO3HABATENHEHYIO aKTUBHOCTh M, B TO XK€ BpeMs, He TpeOoBaTh OONBIION
3aTpaThl BPEMEHH, HO OBITH SPKHUM, SMOIIMOHAIBFHBIM MOMEHTOM YypOKa,
MOJKHO HCTIOJB30BaTh OTPOMHOE KOJHYECTBO Pa3IMYHBIX ero (Gopm. 1O
MOTYT OBITh 3aHMMAaTEIbHBIC OIBITH, 3aHMMAaTeNbHbIE 3a/1a4d, HIPHI,
TOJIOBOJIOMKH, BUKTOPUHBI, ()parMEHThl U3 JIUTEPATYPHBIX MPOU3BEICHUI.
OHM MOTYT NOMOYB TIPH CO3JaHMU NPOOJIEMHOW CUTyaluH, OOBSICHEHUH
HOBOro Marepuasa ¥ (GopMyJIMpOBKe 3a1ad ypoka. lcmosib3oBanue
3aHUMATEJbHBIX y4YeOHBIX KHHO(UIBMOB, KHHO(PPArMEeHTOB, MOMOIAIOT
JIOTIIOJIHUTB M PA3bSICHUTH IKCIIEPUMEHTAIILHO JOOBIThIE (haKThI.

B coBpeMeHHOM MHpE CIIO)KHEEe CTaHOBHTCS BBHITIONHEHHE 3aTa4i
AKTUBHM3AIMHA TI03HABATEIIFHOW MAEATCIIFHOCTH Y4YalluXcs, Tak KaK BCE
TpYAHEE YYHTENIO IPUBJICYh BHUIMAHHUE YICHUKA K MPEIMETy. A KOTza 3TO
Bc€ ke yHaércs, BaKHO OOCCIICYHTh YCTOMYMBYIO TI03HABATEIHHYIO
MOTPeOHOCTh Yy YYCHHKOB M IKCIAHWE CAMOCTOSTEIBHOTO PELICHHUS
MTO3HABATENBHBIX 3a7]ad ypoka. B 3TOM MOTYyT NIOMOYb 3aHHUMAaTENbHBIC
9KCHEPUMEHTHI, KaK JIeMOHCTPAlMOHHBIEC, TaK U KOMIIBIOTEPHBIE, TaK Kak
OHM TPeOYIOT aKTUBHOH CyOBEKTMBHOH MO3MLMHM YydeHHKa. [Ipumepom
JI€MOHCTPALIMOHHOTO OIBITA JJIS CO3JaHHUs NPOOJNEMHBIX CHUTyalluil mpu
M3YYEHHH TEIUIOBBIX SIBICHHH MOXET CIYXHUTh ONBIT «OTHEYNOpHBIN
mrapuk». CHadajga K 3axOKEHHOM CBeue MOJHOCAT IIApHUK C BO3AYXOM, B
pe3ynbpTaTe 4ero TOT JOHaeTrcd. 3aTeM MOJHOCAT IIApUK, HANOJIHEHHBIH
Bozoil. CrycTs kakoe-TO BpeMsl Ha HEM OCTAIOTCSl YEpHBIE ISITHA, HO caM
map He jomnaerca. Bompoc: mouemy? ONBIT MOTUBUpPYET yvallluXcs Ha
N3y4eHWEe HOBOTO Marepuaja M IOMOraeT CQOpMYJIMpPOBaTh HOBYIO
MO3HABATENbHYIO 3adady. PaccmMoTrpuM emé OAMH IOpHUMEpP: OIBIT
«[lyremectBue Boabl». bepyr maTe cTakaHoB. Tpu U3 HUX 3aMONHSIOT
BOJIOM M OKpAaIlMBAaIOT B KENTHIA, CHHUMW W KpacHbIM IIBeTa, a JABa —
OCTaBJSIIOT MycThIMA. OAWH KOHEIl CBEpHYTOH caldeTKu OIyCKaloT B
CTaKaH C OKpalIeHHOM BOJOM, a BTOPOM KOHEILl OIyCKalOT B IIyCTOM CTaKaH.
CoenMHAIOT TakMM 00pa3oM BCe IMATh cTakaHOB. Kak Tombpko canderku
MOTHOCTRIO ~ TPOTHMTAIOTCS, IYCTBIE CTaKaHbl HAYHYT  MEUICHHO
3aMONTHATHCS OKPAIICHHON BOJOM C COCETHMX CTAaKaHOB, M IIBETa B HHX
OyIyT cMeIMBaThCs, JaBas NPOMEXyTouHbId 1Ber. Ilepen ydeHukamu
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BCTaéT BOMPOC, YTO MPOUCXOAHUT C BOJOW W JO KaKUX IMOpP 3TO Oyaer
MPOJOJHKAThCA. YUallluecsi aKTUBHO YYacTBYIOT B OIBITE COBMECTHO C
yuuTesaeM, B  pe3yJbTare dYero |y HHUX TIOABIISIETCS  JKEJIaHHe
CaMOCTOSITENILHOTO peLIeH s 9TOH 3a1a4H.

I'maBHOe B paboTe yuWTeNs - pa3BuUTh B peOCHKE HWHTEpPeC K
U3ydaeMoOMy HpeAMeTy, KOTOpbIi B JajbHEHIIEM MOXET IepepacTaTtb B
YCTOWYIMBBIA TMO3HABATEIBHBIA MHTEpec. M 3TOT (PaKT CIy’)KHT MOBOJIOM
OTBICKaHMSI TAaKUX CPEICTB, KOTOPHIE INpHBIEKATH OB K ce0e yUeHHKOB,
pacrtionaraiy Obl MX K aKTHBHOI COBMECTHOH EATEIFHOCTH C YIUTEIEM.
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TEMU3ALUA HA DRUPAL 8 C UCTIOJIb30BAHUEM
IMABJIOHU3ATOPA TWIG

[abnonsl — 3710 Qailibl, copepkaliue pasMETKy U CIelHalbHbIE
JIMPEKTUBBI, KOTOpbIE OyIyT 3aMEHEHbI B IIPOIIECCEe PEeHJepa Ha 3HAueHHs
i1 oTobpakaemoro sieMmeHTa. B Drupal 8 mcmonssyercs o6paboTumk
mabaoHoB Twig. Twig — 3TO COBpEMEHHBINM, MOIIHBIA M THOKHI
WHCTPYMEHT, U ero mnosisneHue B Drupal 8 cymectBeHHO ympomaeT paboTy
¢ mabJIOHaMH ¥ OTKPHIBAET HOBBIE BO3MOXKHOCTH.

@aiinpl mabJOHOB JOJDKHBI HMeTh pacwupenue *.htmliwig u
pacrnonaratbes B namke templates wiam BiokeHHBIX nankax. CyIecTBYIOT
olpezieIeHHbIE MIPpaBHila UMEHOBaHUs (haiiyioB MabJI0HOB, U IMEHHO IO HUM
Drupal ompenensier HeoOXOIMMOCTh HMCHOJB30BaHUs m1adioHa. To ecTs,
YTOOBI TEPEONpPeNeNUTh KaKOW-TM00 CHCTEMHBIH IIa0JIOH JO0CTATOYHO
NPOCTO HamM4Hs (aiiyia ¢ COOTBETCTBYIOIIEM Ha3BaHHeM B marnke templates
Balllel TEMBL. AHAJIOTHYHBIM CIIOCOOOM  IOOABIAIOTCA  IIA0JIOHBI
crienu(UIHbIC I ONIPEAEICHHBIX 3JIEMEHTOB.
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CucTeMHBIX IIA0JOHOB JOBOJIEHO MHOIO, 3/IeCh XK€ s IpUBELY
HEKOTOpPbIe OCHOBHEBIE:

html.html.twig — ma61on 6a30B0# pa3MeTKH CTPAHHIIBI;

page.html.twig — ma6oH pacronoKeHus: perHOHOB CTPAHHUIIBL,

node.html.twig — mrabnon cTpaHHIBI KOHTEHTA,;

block.html.twig — mra6mon 6oka.

UYro0b! y3HATH C MOMOIIBIO KAKOTO IA0JIOHA OTPEHICPEH TOT HIIN
WHOM DSJIEMEHT, a TaKkKe NONy4duTh HHPOpMANMI0 O CHEHU(PHUIHBIX
Ha3BaHMAX INAOIOHOB HYXHO B (haime services.yml ycCTaHOBHTH
clenyronee 3HauYCHNE:

parameters:

twig.config:
debug: true

[Tocie 04MCTKY K31IIAa HA CaliTe MOYKHO MOCMOTPETh, KaKOH 11a0JI0H
OTBEYACT 32 OIPEJICIICHHBIN 3JIEMEHT.

B ¢aiinax Twig ™oxer mnpucyrcrBoBate HTML pasmerka u
JMPEKTUBBI CICIYIOMINX THIIOB:

{{ variable }} — nepemennas;

{% function %} — ¢yukms;

{# comment #} — xommeHTapuii.

Jupextussl Tuna {{ page.header }} — 3710 mepemeHHbIe, KOTOpPbIE B
JIAaHHOM ciiydae OyIyT 3aMEHEHbI Ha OTPEHJIEPEHHOE COIEPKUMOE PETHOHA.
B pernoHsl Mbl MOXeM IOMeliaTh OJIOKM uepe3 aJMHUHHCTPATHBHBIN
uHtepdeiic. Jnsg  HEKOTOphIX perdoHoB, Hanpumep st footer,
NpeAyCMOTpEHa JIONOJHHUTENbHAsE 00epTKa, U 4TOObI OHA HE BBIBOJMIIACH,
KOT/Ia PETMOH HE MMEET COJIEPKUMOTro, IJIsl BCE KOHCTPYKLUH J100aBIEHO
ycnoBue {% if page.footer %}, mpoBepsroiiee HATHYHE COACPIKIMOTO.

ITpu HEOOXOAMMOCTH, MOKHO CO3/1aBaTh COOCTBEHHbIE PErHOHBL. s
9TOr0 CHavajxa HeoOXomumo n00aBuTh HH(OpManuioo o HUX B (aiin
.info.yml, mocie yero MmoxHO OyJeT UCIOJIB30BaTh UX B MabIoHax. B Teme
Stable wucnomb3yroTCS TONBKO pErnoHsl "NMO YMONYaHHUIO", TOATOMY
nHdopmanus 0 HUX OTCyTCTBYeT. Ha3BaHMsS pernoHoB "o yMoOJ4aHHUIO" U
COITyTCTBYIOLIYI0 HH(OpMannio MOXHO IIOCMOTPETh B JOKyMEHTAIHH.
JobaBneHne aaxe OJHOTO HOBOTO PETHOHA IMOJIHOCTBIO IEPEoTpesersieT
nHGOPMANNIO 0 HUX, YHACIEOBaHHYIO OT 0a30B0il TeMbl. B aTOM ciydae, B
(hatine xkoHPUTrypauyu HY)XKHO OyJIE€T MEPEUNUCITUTh BCE PETHOHBI, KOTOPHIC
BBl coOMpaeTech HCIONB30BaTh B CBOEH TeMe, BKIIIOYAs PETHOHBI 'O
YMOJTYaHUIO".
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MCHOJIb30BAHUE WEB - TEXHOJIOT U1 HA YPOKAX
MATEMATHKH

XXI Bek — 3TO BEK BBICOKHX KOMITBIOTEPHBIX TEXHOJIOTHH. B cBs3m ¢
STHM, COBPEMCHHBIH YpPOK MaTeMaTHKH TPYIOHO TIPEACTaBUTH 0Oe3
npumenenust \Web-texnonoruii. X wucrnonb3oBaHue Ha 3aHITUSX JaeT
BO3MOXKHOCTb TOBBICUTH MOTHBAIMIO OOydYaromuxcsi K ydede, rmomoraer
Pa3sHOOOpa3sHOMY pPAacKpBITHIO HX CIIOCOOHOCTEH, BEAET K IOBBIICHHIO
KauyecTBa 3HAHUH MO IpeaMeTy.

Ho OGompmoili o0bem wuHpopMamuu B VHTEpHETEe M €€ KavecTBO
YaCTEHBKO CO3Mal0T NPOOIEeMbl B YCBOSGHHM HOBBIX 3HaHUil. OmwH u3
Croco0O0B BBIXOa U3 9TOM CUTyanuu 310 TexHoorus \Web-kBecr.

O6pasoBarenpusiii  Web-kBect - caiit B UHTepHeTe, KOTOpBIi
MOCBAIIEH  ompeneneHHod Teme. OH  COCTOMT W3 HECKOJBKHX,
B3aMMOCBSI3aHHBIX OOINEH CIOKETHOM JIMHHEHW pa3/ieloB, KOTOpHIE
3aI0JIHEHBI cChUIKaMU Ha qpyrue MHTepHeT pecypcbl.

Crpykrypa Web-kBecra

Web-kBecT uMeeT CIeoyIOIIyd CTPYKTYpYy: BBEICHHE, 3aJaHue,
BBITIOJTHEHHE 3a/laHusl, OlICHMBAaHHE, 3aKJIIOYCHHE, MCIIO0JIb30BAHHbIE
MaTepuasbl, KOMMEHTAPUU JIJISl YUUTEIIs.
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Ho nanHyio CTpyKTypy NPUMEHSIOT TOJIBKO Kak (GyHIaMEHT, KOTOPYIO
MOYKHO JIOTIOJIHUTH CBOUMH HJISSIMU.

Buabt Web-kBecToB o BpeMeHHn

1. KpaTkocpo4Hble (pacCulTaHbl Ha OJHO-BA 3aHATHA). Llens Takux
Web-kBecToB: npuobpereHue, yriyoneHue 3HaHHH 1 UX 00beIHHCHHUE.

2. [MoarocpoyHsle (paccuWTaHBl Ha IUTEIBHBIN CPOK: HEIes,
MecsIl, yaeOHsiit To). Llenb Takux KBECTOB: pacIIMpEHHe, YIIIyOJIeHHE H
YIy4llI€HUE 3HaHUH.

Jranbl padoTbl Hag Web- kBecTOM

— Havanpnerit sTan. OOyuaromuecss Y3HAIOT TJIaBHBIC OIPEIEICHUS
mo m3y4aeMoit Teme. Pacpenensrores ponu B komaHze: o 1 — 4 yenoBeka
Ha | ponb.

— PoneBoit sran. MHauBuayanbHas pabora B KOMaHie Ha OOIIMiA
pesynbrar. llenap paboTel He cocTsA3aTenbHas, B xome paboTel Hax Web-
KBECTOM OCYIIECTBIISIETCS B3aUMHOE OOy4YeHHE YYaCTHHUKOB KOMaHJbI
YMEHHSM paboThl ¢ KOMITBIOTEPHBIMU MporpamMmamu 1 MHTepHer. Komanaa
00BEIMHEHHO TIOABOANT UTOTH Pealln3alliy KaKIOTO 3alaHus, YYaCTHUKU
00OMEHHBAOTCSL MaTepHallaMHy U TOCTIDKEHUS OOIIEeTo Ti1aHa — CO3AaHUs
caiiTa.

— 3Bamayn: moWcK wWHQOpMAIMKM IO JAaHHOH TeMe; pa3paboTka
CTPYKTYpHl caifiTa, CO3MaHHE MAaTepUAIOB Ui caifta; JopaboTka
MaTepHaJIoB JUIS caiTa.

— 3akmounTenbHblii dTan. Komanaa paboTtaeT COBMECTHO, TOJ
KOHTPOJIEM  y4HTeNis,  4yBCTBYeT  CBOK  OTBETCTBEHHOCTh 32
ory0inKoBaHHbIe B IHTEpHET UTOTH UCCIIE0BaHMSI.

brarogaps Web-kBecty, obydaromiuecst ydarcsi HAXOIHWTh 3HAHHS
CaMOCTOSTENIbHO, PabOTaTh IMO3TAIIHO, NMPUOOPETAIOT HABBIKU, MPUMEHSS
pasiuuHble BHIBl JEATENLHOCTH, Y4YaTCsl I0JIb30BAaThCS Pa3IMuHBIMU
nH(pOpMaIMOHHBIMM HCTOYHHKaMH. KpoMme TOro, OH momoraer B HOJHOH
Mepe OCYIIECTBUTh HarIIJHOCTh, MYJbTUMEIUHHOCTh U WHTEPAKTUBHOCTH
00yUeHMS.
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MYJIbTUMEJUMAHOE COIPOBOXX/JIEHUE YPOKOB ®U3UKHN

MynbTUMEIUIHBIE TEXHOJOIUMHU SBISAIOTCA HA CETONHSAIIHUN JEHb
HanOosee "MOIHBIM" HamNpaBlICHWEM HCIIOIb30BaHMSA WH(POPMAIIMOHHO-
KOMITBIOTEPHBIX TEXHOJIOTHH B chepe 00pa3oBaHMS.

MyneTMeana — 3TO IpEAcTaBiIeHHE OOBEKTOB M IIPOLECCOB HE
TPaAWIIOHHBIM TEKCTOBBIM OITMCAaHHEM, HO C IOMOIIbI0 (OTO, BHIECO,
rpaduky, aHUMalKK, 3ByKa, TO €CTh BO BCEX W3BECTHBIX CETOAHs (opmax.
3mech MBI MMEEM JBa OCHOBHBIX IPEUMYIIECTBa — Ka4veCTBEHHOE U
KOJIM4YecTBEHHOe.

KadecTBeHHO HOBbIE BO3MOJKHOCTH OYEBHJIHBI, €CJIH CPaBHUTh
CIIOBECHbIE  OINUCAHMA C  HEMOCPEACTBEHHBIM  ayIUOBH3YaJlbHBIM
MpeACTaBICHUEM. TOM, YTO MYJIbTHMEIHAa CpeJa MHOTO BBIIIE II0
WHPOPMAIMOHHON TUIOTHOCTH. J{eHicTBUTENBEHO

KosauyecTBeHHbIe TPEHMYIIECTBA BBIPAXKAIOTCS B, OJHA CTpPaHMIA
TEKCTa, KaK W3BECTHO, COAEpKUT okoso 2 Koaiit wunbopmanmm.
[IpenonaBaTens MPOM3HOCUT 3TOT TEKCT NMPUMEPHO B T€YEHWH |-2 MHUHYT.
3a Ty ’Xe MHHYTY THOJHO3KpaHHOE BUACO NMPUHOCUT mopsiaka 1,2 ['Galt
nHpopmanuu. Bor noyemy «J1ydmie oIuH pa3 yBHAETh, YeM MHJUIMOH pa3
YCIBIIIATEY.

MynbTUMEUiiHbIE TEXHOJOTMU SIBJIIIOTCS HA CETOJAHSUIHUN JEeHb
HanOonee "MOJHBIM" HANpaBiICHHEM HCIOIB30BaHUA HH(POPMALMOHHO-
KOMITBIOTEPHBIX TEXHOJIOTHH B chepe oOpazoBaHUs.

YPOK ¢ HCHONTB30BaHUEM MYIBTUMEIUHHBIX TEXHOJIOTHI CTAHOBUTCS
MHTEpECHee JUIsl YISHUKOB, a ToToMY U Oojee 3p(heKTHBHBIM AJIsl yCBOCHUS
3HaHMH, yJIydllaeTcs YPOBEHb IOKa3a HarJIAHO y4eOHOTO MaTepualia Ha
YpOKe.

CoBpemeHHOe oOpazoBaHue OIATH TpaHchopmupyercs. Hawancs
Mepexojl OT «HMHAYCTPUAIBHOTO BEKa» K «THOKMM IPOM3BOACTBEHHBIM
TEXHOJIOTUSIM», «IIPOMU3BOACTBA HA 3aKa3» CTAJl0 MPUBBIUHBIM BECTU pEUb
00 MHIUBHUIyaTH3aMK yueObl, THOKUX 00pa30BaTeNbHBIX TPACKTOPHSIX.

Peanu3anus Takux Mozenel TpedyeT KaueCTBEHHO HOBOTO IOAX0Ja K
CO3JAaHUIO M WCIIONB30BaHMIO Y4eOHBIX MarepuanoB. HyxHbl HE mpocTo
KypChl, a MOAYITH WH()OPMAaIWH, C TMOMOIIBIO KOTOPBIX IEAAror MOXKET
CTPOUTH HYXKHBIE eMy OJIOKH B COOTBETCTBHH C MOTPEOHOCTAMHU y4eOHOTO
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npouecca «3nech u ceiiuacy. C y4eOHMKOM Ha4YMHAIOT KOHKYPUPOBATh
«OpUTHHAJIbHBIC HAYYHBIE MaTepUalIbD).

CoBpeMEHHBIH Ie1aror MIKOJIBl YK€ HE MOXET OCTaBaThCs MPOCTHIM
UCIIOJTHUTENIEM  METOAWYECKHX  IIPOEKTOB,  CO3/AaHHBIX  aBTOPAMH
00IIeI0CTYITHBIX Y4EOHUKOB.

CerogHs B Hay4YHO-TIEZAarOTMYECKOM  JuTepatype H B
CICLMATM3UPOBAHHBIX MEPHOJUYECKUX H3JAHMSAX BCE YaIle MHOSBIISIOTCS
CcTaTbl 00  HCIOJB30BAHMHM  MYJBTUMEIMHHBIX  TEXHOJOTHH B
obpa3oBaTenbHOM Iponecce. [lepedHn 31eKTPOHHBIX YYeOHUKOB U JPYTUX
nocoOMi Ui pa3HBIX OOpa30BATENBHBIX 3aBEJCHUII HACUMTBIBAIOT YXKe
coTHU. VX HeompoBep)KUMBIE NpeHMyIlecTBa o4eBUIHbIe. COBPEMEHHOMY
IPEnoJaBaTeNio Bce CIOXKHEe HaXOAUThCsA B 00pa30BaTENbHOM Ipolecce
0e3 IOMOIIIM KOMITBIOTEpa.

B  Hacrosimee BpeMs B MUpE  HENPEMEHHBIM  YCJIOBHEM
nHpopmaruzanuu oduiecTBa SBseTcss MHpopMaruzanus o0pa3oBaHHS U
cO3JaHue nH(OpMaLMOHHO-Y4eOHON Ccpensbl. Pacnipoctpanenue
NEPCOHAJIBLHBIX KOMITBIOTEPOB U HOYTOYKOB JaeT BO3MOKHOCTh AKTUBHO
HCIIONB30BATh B MpoOIecce yueObl IIeAarorniecKye NporpaMMHbIe CPEeCTRa.
Nmeromasicst mpobiieMa Ka4eCTBEHHOTO HAIIOJIHEHHS SJHHOTO BCEMUPHOTO
HHOOPMALMOHHO-Y4eOHOTO  NPOCTPAHCTBA.  BaXHEWIIMMH  BHIaMH
HAIIOJHEHUS SBIISFOTCS. MYJIbTUMEIMIAHBIE CPEACTBA O0yUYCHHSI.

WudopMallMOHHBIE TEXHOJIOTUH OOYYEHHs Y)Ke TPYIHO IPEICTaBHUTh
0e3 TEeXHOJOrMd MyJbTUMEOHa - OOBEIUHEHHE HECKOJBbKHX CpEJICTB
npeAcTaBieHUs] MHQOpMALMK B OJTHOI KOMIIBIOTEPHOM CHCTEME: TEeKCTa,
3ByKa, rpaMKky, MYJIbTHIUIMKAIMH, BHJCO, WIIIOCTpaLUi (M300pakeHuni),
MPOCTPaHCTBEHHOTO MoJeupoBanus. JIpyrue GopMbl MyJbTHUME U, TAKHE
KakK IpeJICTaBICHUE

uHdopManuKu B BHJE CIaiJ0B U MarHUTHOH 3alKCH, WHTEPAKTUBHOE
BU/IE0 ¥ BUAEONIPOAYKIINS, UCIIOJIB3YIOT IOCTATOYHO JIaBHO.

TepMHH «MyJIbTUMEANA» CTaJl MOMYJISIPHBIM CPaBHHUTENILHO HEIAaBHO,
B pe3ysibTaTe BO3HUKHOBEHMS MOIIHBIX HEJOPOTHX KOMIIBIOTEPOB,
00Opy/ZIOBaHHBIX ~ MOHHTOpPaMH  C  OOJNBIIUMH  ONEPAaLMOHHBIMHU
BO3MOXKHOCTSIMH.

Bbnarogapst sToMy y4acTHMKM y4eOHOTO TIpoliecca MOTYT pemaTb
CIIOKHBIE CHUCTEMHO-CTPYKTYPHBIC 3a/laHHMsi TOM WM Jpyro obmactu
3HaHUI B MYJIbTUMEIUNUHOM cperie.

3ak/roueHue

brnaronaps TexHONOrMH CpeAcTBa MyJbTHMEIHAa M THIEpMelya,
KOTOpoe OypHO DPa3BHBAETCS, CTAHOBATCS IOCTATOYHO IEIICBBIMHU, YTOOBI
YCTaHaBIMBATh UX Ha OOJBLIMHCTBO NIEPCOHAIBHBIX KOMIIBIOTEPAX.
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Ipumensiss Ha ypokax (U3UKH MYIbTUMEAUIHBIE TEXHOJOTHH,
YUYUTENb MOXET IEMOHCTPUPOBATh: MHKPOMHUP, B3aUMOMACHCTBUS, CHIIBI,
HaOmrogaTh 3a 3Be3JaMU M Tak Jajee, TO €CTh 3a KOPOTKOE BpeMs
JIEMOHCTPHPOBATH MPOLIECCHI, KOTOPBIC MPOXOIAT HA MPOTSDKEHHH MECSILIEB,
JeT W JaXe BEKOB; 3HAKOMUTH C SIBJICHHSAMH, HMCIOIIUMH 3BYKOBOC
OTpa)keHHE; MPOBOJNThH MpPAKTHIECKUE U JabopaTopHbie paboThl. Beé ato
MO3BOJISIET BBIBECTH COBPEMEHHBIH YPOK Ha Ka4eCTBEHHO HOBBIH YPOBCHb:
MOBBIIIATH ~ CTATYC  YYWUTENs; BHEAPATh B  y4eOHBIH  mpoliecc
nH()OpMAaLMOHHbIE TEXHOJIOTHUH; pacHmpsTh BO3MOXKHOCTH
WIUTIOCTPATUBHOTO COMPOBOXK/ICHUSI YPOKa; UCIOJIb30BaTh pasHbie (opMbI
00yd4eHUsl U BUJBI SSITEILHOCTH B Mpeeiax OAHOTO ypoka; 3G deKTHBHO
OpraHU30BbIBATE KOHTPOJIb 3HAHUN, YMEHUH U HABBIKOB YUYEHUKOB;
oberyats ¥ COBEPIICHCTBOBATH Pa3pabOTKy TBOPUECKHUX PabOT, IPOCKTOB,
pedepaTos.

Jlureparypa

1. https://kopilkaurokov.ru/fizika/prochee/mul-timiediinoie-
soprovozhdieniie-urokov-fiziki

2. https://ypok.pd/library/metodika_primeneniya_multimedia__tehno
logij_na_uro_192550.html

Kapamos JL.I'. buraesa JL.A.
Bb® baul'V, r.bupck, Pb
buecaesa JLA., k.¢p.-m.1., Ooyenm
Karamov.linar@yandex.ru

HAXOJK/JEHUE IJIOIIAIEN IJIOCKUX ®UT'YP U TJIOLLA U
MOBEPXHOCTE MPOCTPAHCTBEHHBIX ®UTYP B
IKOJbHOM KYPCE TEOMETPUU

Kypc reoMeTpuu 3aHuMaeT OOJBIIOE MECTO U UTPACT BAXKHYIO POJIb B
IIKOJBHOM MAaTeMaTHYeCKOM 00pa3oBaHWM. Ha HEro mpuxoauTcs OKOJIO
40% y4yeOHOTO BpeMeHH, OTBOJAMMOIO Ha Marematuky B VI-X kmaccax,
MpUYEM TEOMETPHUS M3Y4aeTCs Ha MPOTSDKSHHH BCETO BPEMEHH OOYYCHUS B
mkoJie. OCHOBHOE COJIEP)KaHUE LIKOJIBHOTO Kypca FeOMETPUU COXPaHsIETCs
crabmipHbiM moutd 200 mer m cBomMHM uHcTOKaMu wumeer «Hadamay
EBxnnpa.

3amauu mo Teme «llmomaau Guryp» BXOJSIT B UTOTOBYIO aTTECTAIHIO
yJamuxcss OCHOBHOHM mkoibl. ClielyeT OTMETHTD, YTO 3a/1a4d Ha TIIOIAIb
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HUMEIOT TIPaKTUYECKYI0 HalpaBJIeHHOCTh M MOTYT OBITh TIIOJIE3HBI B
MIPAKTUYECKO JKU3HU UeJIOBeKa.

IIpenmeTsl OKpy’KaroIlero Hac MHpPAa HMEIT IPOCTPAaHCTBEHHYIO
¢dopMy, MOITOMY B TEOMETPHU PacCMaTPUBAIOTCS KakK IUIOCKHE, TaK M
npoctpaHcTBeHHble (GUrypsl. K OCHOBHBIM (Qurypam TreoMeTpuH Ha
IUIOCKOCTH ~ OTHOCSITCS ~ HPSAMOYTOJNBHUK,  TPEYTrOJbHMK,  KBajpart,
MHOTOYTOJIBHHK M Kpyr. I['eoMeTpmueckoe TelIo MpPEACTaBIsACT 4dacTb
MIPOCTPAHCTBA, OTACJICHHOE 3aMKHYTOW ITOBEPXHOCTBHIO
HapyXHOM TpaHumsl [1]. MHOXECTBO IIIOCKHX TpaHei
oTpefersieT BEPUIMHBI U pedpa TeOMETPHUYECKOTO Tela.
Bce reomerpuueckue Tena JESATCS Ha MHOTOTPAaHHUKU 1
TeJla BpalleHus. e Iy

OnuceiBasi METOAUKY BBEICHUS MOHATHUS IUIOINATH, | —

MOJKHO BBIACTIHTH JIBa BHMJA H3MEPEHUS: IpsMble U

KocBeHHbIE. IIpsiMoe u3MepeHMe — Takoe M3MEPEHUE MPSMOHN JIUHUY,
HalpuMep TPaHHUIBl 3eMEJIBHOTO YYacTKa, IMpU KOTOPOM MepHas JIeHTa
YKJIaJbIBaeTCA MPSAMO Ha 3TOW I'paHUIe M CUUTAETCS KOJIMYECTBO METPOB,
KOTOpBIE B HEH coneprkaTcs. M3MepeHre Ha3bIBaeTCs KOCBEHHBIM, €CITH ITPH
HEM H3MepsieTCsl HEe Ta BEJIMYMHA, KOTOPYIO Hago W3MEpPHUTh, U HE TEMHU
eIMHMAIIAMH, B KOTOPBIX €€ HaJo u3MepuTh. Vckomas BenumunHa
BBIUMCIIACTCS (HE M3MEpseTcs) yXe Iocie U3MEPEHUS ¢ Y4eTOM IaHHbIX,
MIOJTYYSHHBIX OT U3MEPEHHUSL.

Ha mamr B3miag, yduTens IpH MOATOTOBKE K YPOKY Ha H3ydeHHE
IUTOINAAEH TOJDKEH MOCTPOUTh YPOK TaKUM 00pa3oM, 4ToObl YUEHHUK, HauaB
M3MEpPSTh IUIOUIAb MPSIMOYTOJbHHUKA MPSIMBIM CIIOCOOOM, IOYYBCTBOBAJ
CJIOKHOCTb 3TOr0 CHocoba M ero HeymnoOCTBO U CTall HCIIOJIb30BaTh
KOCBEHHBIH crI0c00 M3MepeHHs TUTOMAIH.

PaccMoTpuM IpuMepbl HaxXOXIEHMs IUIOMANe IIOCKUX (Uryp u
TUTONIA M TOBEPXHOCTEH MPOCTPAHCTBEHHBIX (QUTYD.

Tpumep 1. Haiigure (B cM?) mwiomans S Gurypsl, n306pakeHHO Ha
KJjeryaToi Oymare c¢ pasmepom kieTkd 1 cMm x 1 cM (cMm. puc). B orBere

.
b

sarmmmre S/ 7T .
Pemenne:
1) Haiizem paauyc OKpY>KHOCTH W MOCYHTAEM IUIOMIAIL BCETO Kpyra

no Gopmyne Sepyea = 7R2. B oroii 3amade cpasy BuaHo, uto R = 3. Torxa,
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2) OmnpenenuM, Kakyro 4acTh Kpyra COCTaBIISIET BBIICICHHBIH CETMEHT.
W3 pucyHka BHJIHO, YTO 4YeTBEepPThb. 3HAUMUT, €ro IUIOIAAb paBHA

s= w97 _5 95,
4 4

Oteet: 2,25 cM2.

Hpumep 2. Haiigute momags NOBEPXHOCTH MHOTOTPAHHHUKA,
n300paKEHHOTO HA PUCYHKE (BCE ABYTPAHHBIC YTIIBI MPSIMEIE).

Pemenne: <

[Tromans MOBEPXHOCTH MHOTOTPAHHHKA MOKHO |
BBIYHUCIUTh KAaK CyMMYy IUIOIAJECH BCEX €ro TIpaHei.
IIpryeM ruromany mepenHeil U 3aJHEH T'PaHEH, PaBHBI |
§=5,=32-12=6-2=4, u Bca mwiomam L= g
MIOBEPXHOCTH PaBHA

$=2s+3-1+1-1+2-1+1-1+1-1+2-1=18

Ortger: 18.

Takum o0pa3zoM, 3a/1a4n Ha HAXOXKJICHHE TUIOMIAACH TIOCKUX QUTyp H
TUIOLIAI MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX (PUIYp HMIMPOKO BCTPEUAFOTCS
B HTOTOBBIX 3JK3aMCHaxX, 4YTO Tpe6yeT TIIATCJIBHOIO I1I0JAXO0Ja K HUX
M3y4YEHUIO B IIKOJFHOM Kypce T€OMETPHUH OCHOBHOM IIIKOJIBI.

e

Jlureparypa

1. AnronoBa MN.B. TlpueMbl W MeTOABI peUmICHHs 3aJad IO TEME
«[Inomamu Guryp» B Kypce reoMeTpuH OCHOBHOM mikoisl / V.B. AHTOHOBA
// MatemaTHKa 1 MaTeMatndeckoe oopasoBanue. — 2017. — C. 215-219.

Ko3nogsa E. A., Mykumos B. P.

Bb® baml'VY, r. bupck

PEMyxumos B. P., k.¢p.-m.H1., doyenm
e_a_kozlova@bk.ru

SJIEMEHTBI TEOPUHN YHUCEJI B EI'D I1IO MATEMATHUKE

DJIeMEHTHl TEOPUHM YHCEN — OJWH W3 HWHTEPECHEHIIMX paselioB
MaTeMaTHKH, U3yYeHHe KOTOPOTO B IIKOJIE HAYMHAETCS B CPEIAHMX KIaccax.
Teopernyeckuii Matepuan JaHHOTO pasjelia (YUCIOBBIE MHOKECTBA,
NOHATHE JETMMOCTH, CBOMCTBA AEIUMOCTH, MPOCTHIE YUCIA, COCTABHBIE
YHCIa W T. JI.) B Kypce IIKOJBHOM MporpaMMbl TaéTcst B PasHBIX Kiaccax,
HauWHas C MATOrO0 (3HAKOMCTBO C TAKMM MOHATHEM, KaK «HATYPAIbHOE
YHCIION).
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Pa3paboTurkyl KOHTPOJBHBIX H3MEPHUTENBHBIX MarepuanoB EI'D mo
MaTeMaTUKe MPO(UIBHOTO YPOBHs MpPEUIAraloT peliuTh 3aaanue Nel9, B
KOTOPOM COZIEPIKAaTCsl AIIEMEHTHI TEOPHU YUCEI. DTO 3aJ]laHue OTHOCHUTCS K
3aJjauaM TOBBIIICHHON CIIOKHOCTH, PCIIMB KOTOPOE YYAIIUHCS MOXKET
MOJTYYHTh JI0 YCTHIPEX MEPBUYHBIX OAJUIOB.

B oTimume oT MHOTHX APYTHX 3a7ad, B 3TOH OTCYTCTBYET MaOIOHHOE
peleHne, TO eCTh HeNb3sI 3apaHee COCTABHUTH IUIAH H, CIEAYS MY, PEIInTb.
Omna Tpedyer HecTaHIAPTHOTO TOAX0Ma, M 0e3 0a30BBIX 3HAHMI 3/1eCh HE
oboiitrce. Hanpumep, mycTs HaMm JaHa CIeAyIOMas 3a1aqa.

19. Ilycte K(n) o6o3HauaeT cymMMy KBapaToB Bcex Lupp
HaTypaJbHOI'0 Yucjiaa N .

A. CymecTByeT 1 Takoe TpEX3HauHOe 9ucno N, 4ro K(n)=187?

b. CymecTByeT 11 Takoe Tpéx3HayHoe unucao N, uyro K(n)=1887?

B. Kakoe  HauMmeHbIIee  3HAYCHHE  MOXKET  IPUHHMATH
BhIpakeHHE 4K (N)—2n, eCM N — TPEX3HAYHOE YHUCIIO?

Pewenne. A. Takoe uucno cymectByer. Hanpumep, nns uucia
n=>599 umeem 5°+9°+9?=187.

B. 3ameruMm, uto Ui Jr06Oro menmoro umcna K umcno k? nmbo
nenutcs Ha 4, ecmu K u€rHo, ymb0 naér mpu AeneHWH Ha 4 OCTAaToK 1,
ecnu Kk Heu€THO. 3HAUYMT, CyMMa KBaJpaToB Bcex LHU(pP MPOU3BOIBLHOTO
TPEX3HAYHOTO YHCIIA N MOXET [eNUThCS Ha 4, TOJBKO €ClIM KBajapar
Kax10# 3 ero nudp nemutcs Ha 4, TO €CTh KOTIa BCe €ro IU(PHI YETHHL.
CnenosarensHo, eciu K(n) =188 =4-47, T0 Bce mudpsl uucaa N YETHLI
u 6o K(n)=8>+8"+8° =192, 6o
K (n) <8 + 87 + 62 =164. 3Hauut, HCKOMOTO 4KC/ia N HE CyIIECTBYET.

B. ITycts n=100a+10b+c, rue a,b,c— mudpsr. Toraa

4K (n)-2n=4(a*+b* +¢?)-2(100a+10b+c) =

=(2a-50)* +(2b-5)*+(2c-0,5)* —-50° -5° - 0,5%
HanmeHblune BO3MOXKHBIE 3HaUEHHs BbIpaxeHuii (2a —50)°, (2b—5)° u
(2¢—0,5)?, rme a,b,c— wudpsr, pasas 322,1% 1 0,5° COOTBETCTBEHHO U
nocrurarTes mpu a=9,b =2 uc=0. 3uayur,

4K (n)—2n>32%+1° +0,5° -50* —~5* - 0,5° = -1500.
Ilpu n=920 nmeem 4K(n)—2n=4-85-2-920=-1500.
CrenmoBarenbHO, HAMMEHBINIEE 3HAYCHHE, KOTOPOE MOKET MTPUHUMATD
BhIpakeHue 4K (n)—2n, €CIM N - Tpéx3Ha4HOE YKcio, papHo -1500.
Omseem: A. la; b. Het; B.-1500.
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Kak Buaum, mpu pemieHWH TaKoH 3ajaudl OJMHHAIIATHKIACCHUKH
JIOJDKHBI HE TOJIBKO OTBETHTH «J1a» WM «HET», HO W TOATBEPANUTH CBOU
OTBET J0Ka3aTeNbCTBOM, IPUBECTH IPUMED.

Takum oOpazom, pemrenue 3ananus Nel9 npodunbnoro yposus EID
M0 MaTeMaTHKe OCHOBAHO Ha JJIEMEHTaX TEOPHH YUCEN; JJIsl YCIIEITHOTO €ro
pemenns He TpeOyercs 3HaHmMH Qopmynm 10-11 kmaccoB: OCHOBHOU
MaTepHual u3ydaercs B 5-9 ximaccax.

Jlureparypa

1. EI'3-2020 nmo maremarnke (mpouIsHBINA ypoBeHb) it 11 kimacca
https://yandex.ru/tutor/subject/tag/problems/?ege_number_id=361&tag_id=
19.

2. Andyrosa H.b. YcrunoB A.B. Anrebpa u Teopust uncesn. COOpHUK
3aj7a4 JiyI MaTeMaThudeckux mkoia. —M.: MITHMO, 2002. — 264 c.

3. Bunorpano U. M. OcHoBbl Teopun umcen. — MockBa-HxeBck:
HUII «Perynsipras u xaoTuueckas quHamukay», 2003—176 c.

4. Hectepenxo lO. B. Teopus umcen: y4yeOHUK Ui CTYZ. BBICIII.
yueb. 3aBenenuii / FO. B. Hectepenko. — M.: M3parenbckuii 1EHTP
«Axanemus», 2008. - 272 c.

Muxunmkuna H.H., Xy3zuna ®.P., CanueBa M.C.

B® baul'V, r. bupck, Pb

Xysuna @.P., k.p-m., doyenm. Canuesa M.C., cm. npenooagamens
mikishkina999@gmail.com

MPUPOJIA IIIAPOBOM MOJIHUU

CylecTByeT HEMajo 3arafiovHbIX SBICHUHN, MPOUCXOAIIUX HA HalleH
IUTaHETe, KOTOphle Majio WM3ydeHBl JoApMu. ONHUM U3 TakuX SBICHHUN
SBIISICTCA LIapoBas MOJIHUs. DTa aHOMANHUs, KaK €€ €llle Ha3bIBaloT, OYEHb
penkas W B TaOOpaTOPHBIX yCIOBUAX €€ Hanboiee TOYHO IMOBTOPHUTH €Ille
HUKOMY HE yJaBaJloCh.

OrHeHHBI  [mIApOOOpa3HBIE  OOBEKT  DJIEKTPHUUECKOW  HPUPOIHI,
HENpEeACKa3yeMO IEepeMEINaloNMics B BO3AYIIHOM IPOCTPAHCTBE,
M3IIy4arouMii CBET, HO HE TEIUIO, Ha3bIBAETCS IIAPOBOW MOJHHUEH. Yike
HECKOJIbKO  JIECSATKOB JIET Yy4YEHbIE Jal0T pa3jIMuHble OOBSICHEHUS
MPOUCXOXKACHHUIO SIBICHHSA, HO MJOCTOBEpPHAs TEOpPHsl TaK IOKa M HE
BbIZIBHHYTa. CyIIECTBYET MHOXECTBO TMIIOTE3, OOBSICHSIOIINX SIBICHHUE, HO
HH OJlHa W3 HHUX HE MOJy4wiIa abCOTIOTHOTO NMPU3HAHUSA B aKaIEMHUYCCKOM
cpeze.

43



Yro xe mpezacrabisier codol maposas MonHus? KakoBa npuposa 3Toro
SIBIICHUS?

[MapoBoif MomHHEH MPUHATO HA3BIBATH CBETALIHECS OOPa30BaHUSA, IO
(dopMe HalOMHUHAIOIIUE LIap. JTO SBJICHHE BO3HHKAECT MHOTAA BO BpEMs
Tpo3bl B BO3AyXEe, 4Uamle BCEro, BOJW3M TIOBEPXHOCTH. Bcernma
COIPOBOXKIAsACh OOBIYHOM MOJIHUEH, IIapOBasi MOJIHUS CHJIBHO OTINYACTCS
OT He€ W MO CBOEMY IOBEACHWIO, M 10 BHEIIHEMY BHAy. B oTimdme ot
0OBIYHOW (JIMHEWHOW) MOJIHUH, IIApOBasi HE COMPOBOXKAAETCSI TPOMOM, OHA
npakTrdeckn OecmrymHa. C Apyrod CTOpOHBI, IIApOBas MOJHHUS MOXKET
CYIIECTBOBAaTh [0 HECKOJBKMX MHHYT, TOTrJa Kak OOBIYHAsh MOJIHHMS
XapaKkTepu3yeTcs KpaTKOBPEMEHHOCThIO0. [loBeneHHWe HIapoBOW MOJHHA
SIBJISIETCSI  COBEPILEHHO HENpeACKa3yeMbIM. AOCONIOTHO HEBO3MOXKHO
NPEACKa3aTh HAmpaBJICHHE, B KOTOPOM B CIEAYIOIIEE MTHOBEHHE
MEPEMECTUTCS] CBETSLIUICA Iap M YeM 3aBepIINTCS €ero IOsABJICHUE
(B3pBIBOM HJIH IIPOCTBHIM HCUYE3HOBEHHEM).

CBoiicTBa M1apoBON MOJIHUU:

* UMeeT TeMieparypy B mmpokux npenenax 500...1500°C. Bwmecrte ¢
TEeM H3JIyuyeHHE TeIUla M JyYHCTOI SHepruu J0 ee pa3pyIIeHHs HACTOJIBKO
MaJlo, YTO OHAa HE OCTABISIET HUKAKHX CIIEJOB Jake IPU IIPOJIETEe MOYTH
BILJIOTHYIO;

* IIapoBHIHOE CBeTAmeecss 0O0pa3oBaHHE C YETKOW TpaHHLeH,
OTAEJNAIOUIEN ee OT OKpyXarolel cpeabl. JIBuxKeHue mapoBoi MOJHUU HE
MIPUBOJMT K Pa3MBIBAaHMIO 3TOH IpaHHUIbI B Bo3ayxe. OOo0uKa mapoBon
MOJIHIM YCTONUYMBA M yIpyra B YCIOBHUSIX CHJIBHOW IedopManuu, MpHieM
LIapOBHIHAS ¢dopma 00pa3oBaHUA HEMEIJICHHO TIOJTHOCTBIO
BOCCTaHABJINBACTCS;

* nMeeT 00JIBIION pa3dpoc BETMYMH SHEPTHH;

* CIIOCOOHA UMETH OOJIBIION BETHMYMHBI JIEKTPUUECKUH 3apsi, Kakoi He
MOJKET HECTH OOBIYHOE TEJIO TAKOTO ke 00beMa 1 MacChl;

* IMEET aHOMaJIFHO OOJBIIOE BpeMs JKHM3HHM, Koyebmomeecs oT | cek.
0 2 MUH.

IIpupona mapoBoil MOTHHMU MOKA OCTAETCsl HEpasraJaHHOH. JTO Halo
OOBSICHUTB TEM, YTO IIAPOBasi MOJIHHUS — PEIKOE SBJICHHE, & MOCKOJIBKY 10
CHX TOp HET yKa3aHWH Ha TO, YTO SIBIEHHE LIAPOBOM MOJHUH YJajocCh
yOequTeIbHO BOCHPOM3BECTH B JIAOOPAaTOPHBIX YCJIOBUSAX, OHA HE
MOJIAAETCS] CUCTEMAaTHUECKOMY U3Y4EHUIO.

Jlureparypa

1. CraxanoB W.II. O ¢usnueckoii npupone maposoid mosHun / M.II.
Mypatos. - M. 1985. - 46 c.

2. lanpun A. A. Ilaposas monnust u ee nponykre/ A. A. llaxpun.
2019
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OPTAHU3AIMS MTO3HABATEJBHOM JEATEJILHOCTH HA
YPOKAX «MH®OPMATHUKN»

Ha ceromusimiauii 1€Hh HU y KOTO HE BBI3BIBACT COMHEHHS TOT (hakT,
YTO HaJM4He II03HABATEIBHOTO HHTEpPECAa y INKOJHLHHKOB BO MHOTOM
OTIpeZiesieT KauecTBO YCBOCHUE 3HAHHMH, C(hOPMHPOBAHHOCTH MPEIMETHOMH
n 00mey4eOHOW KOMIETCHTHOCTEH, Pa3BUTHE MBIIUICHUS M TBOPYECKHX
criocoOHocTelt.  LleneycTpeMIeHHOCTh, MOJOKUTEIbHO-3MOIMOHAIBEHOE
OTHOIICHHUE K 3HAHWSIM, UX NPUOOPETEHUIO, AalbHEHIIEMY PacIIMpeHUIO U
yrny6neH14}o, HWHBIMHU CJIOBAMHU, MO3HaBaTEJILHBIN HUHTEPEC, BBICTYNACT KakK
MOTHB Y4eOHOH JesATeNnbHOCTH. B CBOI0O odYepenb TOJNBKO B Hpolecce
JESTEIBHOCTH MOXET CQOPMHPOBATHCS Yy  OOYYAIOMIMXCS  CTOMKHIA
M03HAaBaTEJIbHBIN HUHTEPEC, MPOUCXOANUTHL PA3BUTHUEC TBOp‘IeCKOﬁ AKTHUBHOCTHU
U CaMOCTOSITEIbHOCTH. AKTHBHAs MBICIMTENbHAs padoTa y4YeHUKa Ha
ypOKe, TI03HaBaTeJIbHas CaMOCTOSITENIbHOCTD - 3aJI0T YCIICITHOTO 00Yy4eHHS.
Bcem xopomio W3BECTHO, 4TO, YeM BBIIIE MO3HAaBAaTENbHAs AKTUBHOCTD
IIKOJILHUKOB, TEM CHJbHEE HWHTEpeC K H3y4aeMOMY IIpeIMETy.
CoBpeMeHHOE OOIIECTBO JKAET OT INKOJBI MBICISIINX, WHUIMATUBHBIX,
TBOPYECKHUX BBIIYCKHUKOB C IINMPOKUM KPYro3opoM U IPOYHBIMU
3HaHwsiMu. B.A. CyxomiumHckuil roBopwi: «CTpaiiHas 3TO OMAacHOCTh
Oe3enbe 3a mapToii; Oe3/eNbe MEeCTh YacoB €KEAHEBHO, 0€3/1eIbe MECSIIbI
u roael. OTo pasBpamaer» [4]. pyroit oredecTBeHHBIH memaror M.B.
Octporpaznckuii ucait: «...CKkyka sSBIseTCsS caMoi omacHOi oTpaBoil. OHa
JIeHCTBYeT OecripecTaHHO; OHA PAcTET, OBJAICBACT YEIIOBEKOM H BIICUET €T0
K HanbonbIMM u3nuniecTBam» [6]. Ceifyac cymectByeT mpobiieMa yTparsl
MO3HABATEJILHOIO MHTEpEeca y4alluXcs K YYEHHI0 BOOOINE M Ha YpOKax
MH(QOpPMATHUKN B YaCTHOCTH, M, KaK CIIJCTBHE, NPOUCXOJUT YXY/IICHHE
ycrieBaeMocTH. Bosnukaror Bompockl: Kak n3bexars storo? Kak u3kurth
ckyKky Ha ypoke? Kak caenaTs ydeHue MHTepecHBIM i yuamuxcsa? Kax
pa3OyquTh B y4YEHHKE CTpeMJeHHe paboTaTh HaJ coOOH, CTpeMieHHe K
TBOp'—IeCTBy? IIcuxosoru u neaaroru BBIACIAKOT TPU OCHOBHBIX MOTHBA,
MOOYXIAIOMHUX IIKOJbHUKOB yUUTECS. BO - MepBhIX, HHTEpEC K MPEIMETY.
(A1 m3yyaro mHGOPMATHKY HE MOTOMY, YTO NPECIEAYIO KaKylO-TO LIENb, a
MOTOMY, YTO CaM IPOLECC H3Y4YECHUs NOCTABISIET MHE YIOBOJIBCTBHUE).
BBbicmias creneHb HMHTEpeca — 3TO YBICUCHHE BAaXKHBIM CTHUMYJIOM
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MIO3HABATEJILHOTO HHTEpEca, CBS3aHHBIM C COJAEpXKaHUEM OOydeHUs,
SIBIIICTCS MICTOPUYCCKUI aCIEKT IIKOJBHBIX 3HAHUI - ucTopusM. VcTopusm
Kak cTuMyd (OPMHUPOBAHHUS IMO3HABATEILHOTO HHTEPECa UMEET OOJbIIOe
3HaYCHHE U Ha ypokax wuHpopMaTHKH. V3BeCTHBINH (paHIy3CKuid
MaTematuk, Gusuk u Qunocod XK.A. Ilyankape oTMeyas, YTO BCIKOE
oOydeHHe CTaHOBHUTCS spye, Oorade OT KaXkKIOrO CONPHUKOCHOBCHHS C
ncropueit uzydgaemoro npenmera. I'. JleOHuI ckazan: «KTo xodeT u3yquTh
HacTosIIee, He 3Has MPOIIIOro, TOT HUKOTa ero He mouMET». BrimoueHns
B YpPOK HH(GOPMATHKH 3JIEMEHTOB HCTOPHH CHOCOOCTBYET YKPEIUICHUIO
MMO3HABATENBHBIX HMHTEPECOB, YIUIYOJCHHWI0O TOHMMAHWSA MarepHaia,
PACUIMPEHHIO KPYro30pa Y4aluxcs, MOBBIIICHUIO UX 001eil KyapTypsl [5].
COBpCMEHHI)Ie JOCTUIKCHHUA HAYKHU BaxapiM CTUMYJIOM, CBA3aHHBIM C
COJACPIKAaHUEM 06yqu1/1;1, SABJIACTCA TAKXKC IOKAa3 y4dallluMCs COBPEMEHHBIX
Hay4YHBIX I[OCTI/I)KGHI/II‘/’I. y‘-IeHbIe-He}IaFOFI/I CUUTAIOT, YTO HUCTOPUIO HAYKH
HE0O0XOIMUMO JOBECTH O COBPEMEHHOTO dTala ee Pa3BUTHA, TOJIBKO TOraa
IOKOJIbHUK YBHUJIUT BCEC eé CJIOKHOCTH, MPOTUBOPECYUSA, MYUUTCJILHBIC
MOUCKH, TUTAHTCKHHA TpPYJ, KOTOPBI CTOMT 3a BHEIIHUM OJECKOM
oTKkpeITHH. HTak, OBUIM pPacCMOTPEHBl CTUMYIBl ITO3HABATEIHLHOTO
HWHTEpeca, CBI3aHHBIC C IEPBBIM €T0 HCTOYHUKOM - COJIEPKAHUEM YIeOHOTO
MaTepHaa.

[lepexoguM KO BTOPOMY HWCTOYHHKY TIO3HABAaTEIFHOI'O HHTEpeca
OpTraHW3alliy TO03HABATEIIFHOW MAEATENBHOCTH ydammxcs. [Ipaktndeckue
paboTel  HCcIeNoBaTeNbCcKOro  xapakrepa — MHorooOpasue — dopm
CaMOCTOATENIBHBIX paboT, WX CMEHAEMOCTh CTHUMYIUPYIOT aKTHBHYIO
ACATCIIBHOCTD y4allluxcs. OI[HaKO HCCJICAOBAHNA YYCHBIX IOKa3ajin, YTO Ha
CaMOCTOATENbHYI0 PaboTy ydammxcs oTBomuTcsi He Oonee 13% Bcero
BpeMeHH ypoka. Takum o0Opa3om, mpeoOnajaeT pernpoayKTUBHBIN BHJ
JIeSITEIbHOCTH KOJBHUKOB. [IpakTudeckue paboThl akTUBH3UPYIOT paboTy
BCEX ydalluxcs Kiacca. Tak Kak ydamquecs caMH HaXOJAT MaTepua,
y4aTcsi CHCTEMAaTHU3WPOBaTh, BBIACIATh HYXXHOE ¥ TJaBHOE, CaMH
pa3duparoTCs B 3TOU TEMe, YUTAIOT MHOXKECTBO HEOOXOIUMOM JTUTEPaTypHI.
Bce 3T0 mpUBOAMT K aKTHBHOM MMO3HABATEIBHOMN NEATCIHHOCTH YYAIIAXCS.
5. HurtepecHsie ¢GopMbl TpoBeacHUs ypokoB. [IpoBeieHHs YpOKOB B
HECTaHIApPTHOH (GopMe Bcerna yBICKaeT U MHTEPECYET ydalluxcs. JTO He
TOJIBKO aKTUBU3UPYET MO3HABATCIIbHYIO JACATCIbHOCTE HO U MPEAOCTABIISACT
BO3MOKHOCTh PACKPBITBCS KaXIOMy y4eHHKy. [IpumeHeHus takux (opm
Kak wurpa, skckypeust, KBH u T.1. ciocoOcTByeT: pa3HooOpasnio yueOHOTro
mporiecca, MoKa3y CBS3H C OOBIICHHOM KM3HBIO, 03HAKOMIICHHIO yUaITUXCs
C WCTOPHYECKHMH MOMEHTaMH, a TakkKe CIIOCOOCTBYET DPa3BUTHIO
TBOPYECKHH, CAMOCTOATENFHBIX ¥ TIO3HABATENBHBIX CTOPOH JIMIHOCTH
yuamuxcs. PasHOOOpa3HbIe UTPOBBIC ICHCTBHUSA, B X0/I¢ KOTOPBIX PEIIacTCs
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Ta WIM WHAas YMCTBEHHAs 3aj1aya, MOIJIECPKUBAIOT M YCHIMBAKOT MHTEPEC
Jgetel Kk yuebHomy mnpeamery. OdeHb XOpOWIO CKasajl M3BECTHBIN
aMmepukaHckuii mcuxojor Tomac Cac «Yuurenb HOJKEH 007Ia1aTh
MaKCHUMAaIIbHBIM aBTOPMUTETOM M MUHWUMAJILHOM BIIACTHIO.» 3agaya yauTes
COCTOUT B TOM 4YTOOBI CHOCOOCTBOBATH AKTHBU3ALMH IO3HABATEILHOM
JEATENBHOCTH Y4YalluXcs, 63 IPUHYKIECHUS ¥ HACKIMA. A 3TOr0 MOXKHO
NOOUTHCA, NMPUMEHSS TPU OOYYEHWH, Pa3IUYHBIX METOIOB, CPEACTB H
[PHEMOB, KOTOPBIE M OYAET CIOCOOCTBOBATH I103HABATENBHON AKTUBHOCTH
IIKOJILHHUKOB [9].
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NPUMEHEHUE MYJbTUMEJIUA — TEXHOJIOTUI HA
YPOKAX ®U3UKHN

CoBpeMeHHOE TOKOJIGHHE YyYaIlUXCS YXKe He MpeICTaBiseT cebe
KI3Hb 0e3 KommbioTepa. OOIIeHHe ¢ KOMIIBIOTEPOM TaKKe €CTECTBEHHO,
KaK TI0JIb30BaHe TelnehOHOM. Y COBPEMCHHBIX JETeil KOMITBIOTEp He
BEI3BIBACT OOSI3HU U SABJSIETCS XOPOIINM CPEIICTBOM OOYUICHHUS M Pa3BUTHS Y
HUX  [I03HaBaTEJIBHOI'O  MHTEepeca.  bnaromaps  HCIOJIBb30BaHUIO
MyJbTUMENA-TEXHOJOTHUH, y4eOHBIH Marepuan CTaHOBHUTCS  OoJjee
HarJsiJHbIM, IIOHATHBIM )41 3alIOMHUHAOIIUMCH. HpOFpaMMHbIe n
TeXHHYeCKHe CpeJCTBa, UCIOJIb3yeMble Ha YpPOKe, BHOCIT CBOIO
cneuuduky, crnocoOCTBYIOT COBEPIICHCTBOBAHHUIO TPaIUIIMOHHBIX METOI0B
06yquI/I$[. VYuurenp Ha MEANAYypPOKE BBICTYIIACT B KaYE€CTBEC KOHCYJIbTAHTA,
9TO CIOCOOCTBYET pa3BUTHIO ITO3HABATEIHHOW AKTUBHOCTH YyYAIIUXCS,
0oJee TOTHOMY YCBOCHHUIO IMH y4eOHOW HH(PpOPMAILIHH.

['maBHas 1enh WHTEPAKTHBHOTO YpoKa — MpHOOpeTeHHe 3HaHWN
YYallUMUCS TPH  HEMOCPEACTBEHHOM  JCUCTBEHHOM WX  yYacTHH.
BrImoHeHNe HHTEPAKTHBHOTO 3aIaHUS MOOYKAAET YIAIIUXCs K aKTUBHON
MBICITUTEIbHON JACATCIbHOCTH, K IIOIBITKC CaAMOCTOATCIIBHO OTBCTHUTH Ha
MOCTABJICHHBI BOIPOC, BBI3BIBAET HMHTEPEC K H3JaraeMoMy Marepualiy,
aKTHBU3UPYET BHUMaHWE YYECHUKOB. [IpuMeHeHHe HHGOPMALMOHHBIX
TEXHOJIOTUH HE TOJBKO OOJeryaeT ycBOEHHE yueOHOro marepuayia, HO U
pEAOCTABIIACT HOBBIC BO3MOXHOCTH JIIsL pa3BUTHA TBOPYECCKUX
CHOCOOHOCTEH y  ydYaluMxcs,  IO3BOJSE€T  IOBBICHTh  KadeCTBO
oOpa3zoBaTenbHOTO  Ipoliecca M OpPraHM30BaTh  IIO3HABATEJILHYIO
JeATEILHOCTD YYaIlnXCsl.

O¢pheKTUBHOCTh TNPUMEHEHUs MYJIbTHMEAUNHBIX TEXHOJIOTHH B
y4eOHOM TIpoliecce 3aBHCHUT OT MHOTHX (DAaKTOpPOB, B TOM YHCJIE M OT
KayecTBa MCIOJIB3YEMBIX OOYYaloIMX TporpaMM, W OT METOAMKH
00y4eHust, IPUMEHIEMON YUHUTEIIEM.

[Ipumenenne WHGOPMAIMOHHBIX TEXHOJOTWH oOmerdaer paborty
YUHTENs, TO3BOJISET CACNIATh YPOK OoJiee MHPOPMATUBHBIM, pa3HOOOPA3UTh
¢bopMbl pabOTHl ¢ YYEHHWKAMH, IOBBICHTH KadyecTBO OOpa3oBaHUs, HTO
SIBIISICTCS TIPUOPUTETHBIM HAaIpaBlIeHHEM poccuiickoro obpasoBanms. Ho
HEOOXOIUMO TTOMHHUTH, YTO WCIOIB30BAaHUE PA3IUIHBIX MYIbTHMEIMHHBIX
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CPEJICTB Ha ypOKax OMpaBJaHO B TEX CJIydyasx, KOTJa OHO obecrednBaer
CYIIECTBEHHOE MPEUMYIIECTBO M0 CPABHEHHIO C TPAJUIIMOHHBIME (hOpMaMHU
00yUYeHHS.
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MPUMEHEHUE COBPEMEHHBIX TEXHOJIOT U ITPU
HOAT'OTOBKE K EI'2 110 ®U3UKE

B cBere MojaepHH3alMU CUCTEMBI 00Opa30BaHMs U BBeleHHUs EquHOTO
TocymapcTBeHHOro  DK3aMeHa  MPOCIEKHBAETCSI  HEOOXOIUMOCTH B
creuraabHON JOMOJHUTEIBFHON IMOATOTOBKE ydyamuxcs. Bonpoc o cucreme
noarotoBkn kK EI'D B Hacrosiee Bpems NpeACTaeT Iepe]l BCEMHU
MpenojaBaTelsMy, pa0dOTAOIMMKM B CTaplIdxX Kiaccax. MHOXKECTBO
JIUTEPATYPBI 3aXJICCTHIBAET U JAC30PUECHTUPYET PEOAT, UX POAUTECH U Taxe
yuuTenei. B 3THX ycnoBHSX BbIPaOOTKa KOHCTPYKTHBHOM, B3BCIICHHOM
CHUCTEMBI TIOJITOTOBKHM K 3K3aMeHy, 0coOeHHO HeoOxoauma. besyciioBHo,
MOJTOTOBKY CJIEAYEeT HAaYyWHAThH €I€ B OCHOBHOM IKOJIE C 7 Kiacca, a B
cTapiiei IIKoJjie Takas MOJrOTOBKAa CTAaHOBHUTCS HauOoyiee akTyadbHOU H
WHTEHCUBHOU. A 3HaKoMcTBO ¢ popmatoM EI'D — 370 emie omHO yciaoBHe
YCHELIHOM clauM SK3aMeHa.

Texnoorus moaroroBku K EI'D mo ¢usnke — cucrema IesSTeIbHOCTH,
HaIlpaBjIeHHAs Ha YCICIIHYIO MOAroTOBKY ydamuxcsa k EI'D. Texnonorus
nmoarotoBku k EI'D mo ¢usmke mo cBoei crmenuduke OTIMIAETCS OT
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MOATOTOBKM K TPAJAMIIMOHHOMY BCTYIHTEILHOMY 3k3ameHy. HeoOGxomumo
Oojlee IIeJICHANPABIECHHO HA YpOKax M JOMa BHEAPSATL 3afaHus,
OTpaKAIOI[UE pa3Hble BUIbI JCATCIIBHOCTH Y4YAIlMXCS, KOTOPBIE OHHU
JIOJDKHEI OCBOUTH B XOJ¢ M3yueHHS (DU3MKH OT YMEHHS BOCIPHHHMATH
nH(pOpPMALMIO IO YMEHHMS HCIIOJIb30BaTh (DU3NYCCKHE MOHATHUS, CBI3aHHBIC
C JEATEIbHOCTRIO YelIoBeKa. I103TOMy yuuTesnh, pabOTAIOMUA B CTAPIINX
KJ1accax, JOJIPKEH HCIIOJNh30BaTh TEXHOJIOTHH, MO3BOJISIONIME TapMOHHYHO
CcOouYeTaTh WHTCHCHBHYIO YUYCOHYIO JEATCIBHOCTh ¢ (opMHUpOBaHHEM
HAaBBIKOB paOOTH B HOBOM 3K3aMEHAIIMOHHOM (hopMarte.

[TonHoueHHoe wu3yueHue mpeaMera ((GU3MKHM) MpeAnojaraeT u
BKIFOYCHHE KOMITBIOTEPHBIX  TEXHOJIOTHH B  YUeOHBIA  Iporecc.
Hcnonp3oBaHne KOMMBIOTEpAa Ha ypOKaX M  KOHCYJIbTAIlUSIX JaeT
CIIeYIOMIHE TIOJOXHUTEIBHBIC PE3YIbTATHI:

® peanuzyeTcs BO3MOYXHOCTh yuanmxcs nepepabaThIBaTh
TPOMAaTHBII OTOK HH(OPMAINH, KOTOPHIH OHH MOTYYaroT, U CTPEMIICHHE K
CaMOCTOSITEIbHOCTH,

e yYammMmcs NPEAOCTABISACTCS BO3MOXKHOCTH CaMOCTOSTEIBHOM
HCCIIeIOBATENIbCKOH  paboOThI c KOMITBIOTEPHOU MOJIETIBIO u
WHAWBHAIYATBHBIA TEMIT 00yUCHHUS;

® y yUuTeNs BBICBOOOXKIAeTCA BpeMsl Ha MHAWBHUIYaIbHYIO paboTy C
yqammMucsi (0COOEHHO ¢ OTCTalOIIMMH), B XOAE KOTOPOH OH MOXKET
KOPPEKTUPOBATH MPOIIECC TO3HAHMS.

Koneuno, xopommii pe3yabTaT JgaeT CaMOCTOSTEIbHas padora
yYalmuxcs Mo pemeHuro 3aaanuii u3 EI'D He ToJbKO B IIKOJIC, HO M JIOMA.
Ilpaktnka moaroroBkn K EI'D B TedeHHMe HECKOJIBKHX JIET ITO3BOJISCT
YYHUTEIII0 HAKOMUTh OOJBIION OaHK 3aaHui B 3JIEKTPOHHOM BHJIC, KOTOPBIH
MOJKHO MPEIIOKUTh BBITYCKHHKAM IS JOMAIIHEH CaMOCTOSITEILHOM
paboThl: 3mech M BapwaHThl EI'D mpenplayniux JIeT, W pelIeHHs 3aaad
ypoBHS «Cy», 1 TeMaTUYECKHE TPEHa)Kephl. BOIbllIoe BHUMAHUE YIEIsIeTCs
pelIeHnto 3amad 1o (HU3WKE PA3NIMIHOTO YPOBHA U COAEPNKAHUS C
HCIOJIb30BaHUEM MYJIbTUMEIUHHEIX IIPE3CHTAINH.

Takum 00pa3oM, MOXKHO cJiejaTh BBIBOJ, 4YTO KCIOJb30BaHUE
JIMYHOCTHO-OPHEHTUPOBAHHOTO OOYYEHHUS M KOMIIBIOTEPHBLIX TEXHOJIOIUMI
pu moarotoBke k EI'D mo3Bossier 3 pekTHBHO pemiate mpobdiemy Ooee
MOJIHOT'O0 TOTPYyXeHMs B cuenuduky ocoOeHHocTel 3amanmii EI'D mo
(u3MKe KaYEeCTBCHHOW MOITOTOBKH yUYaIUXCS.
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METOJUKA OPTAHU3AIINU YYEBHO-
UCCJIEJOBATEJILCKOM NEATEJIBHOCTU B MATEMATHUKE

AHHoTauus. B gaHHOW cTaThe HaMH pacCMaTpPUBAETCS METOAHMKA
OpraHu3aIK y4eOHO-UCCIETOBATEIBCKON NESTEIFHOCTH B MAaTEMATHKH.
[IpuBomsTCS OCHOBHBIC TOHATHSA, XapaKTepHBIE HYepTHl U CTPYKTypa
y9e0HO-HUCCIIEeIOBATENIECKOW  IeATeNbHOCTH. TOrOM paboTHl  sIBISAETCS
clefyrompe: y4eOHble WCCICMOBaHMSA Ha YypPOKax MENaroT IIPOIECcC
N3Yy4YCHUA MATCMATUKU HUHTCPCCHBLIM, YBJICKATCJIIbHBIM, TaK KaK OHH Jar0T
BO3MOXKHOCTh OOYYAlOIIMMCS B pe3yJibTaTe HAOJIOJCHUS, aHAJIN3a,
BBIIBI)KCHUSI THIIOTE3bI M €€ MPOBEPKH, (OPMYIHUPOBKH BHIBOAA —
MOo3HaHUE HOBOTO.

YuebHo-uccne0BaTeNbCcKas ASSITENbHOCTD YUalluXCs B COBPEMEHHBIX
YCIOBUAX SABJIACTCA MPUOPUTCTHBIM, COLMUAJIBHO U JIMYHOCTHO 3HAYMMbIM
BUZOM AaKTHBHOH CaMOCTOSTENPHOH TO3HABATENFHOW JIESATEIHHOCTH,
MO3BOJISIET PEaM30BaTh B INKOJBHOW MPAKTHKE Pa3JIMYHBIC HATIPABICHUS
MOJIEpHU3AIH 00pa30BaHUA, CIIOCOOCTBYET MOCTIKCHHUIO JHYHOCTHBIX,
MeTa-TIPeAMETHBIX, MPEIMETHBIX PE3yJIbTaTOB OOYUYCHHS, OIpPeaeIIeMbIX
®denepaabHBIMA TOCYIAPCTBEHHBIMA CTaHIAPTaMHU OOIIEro 00pa3oBaHHS.

Yyebno-uccnedosamensvcrkas OeamenvHocms — 3TO IESITEIBHOCTb,
[JIABHOW II€JIbE0 KOTOPOHW SIBJIAETCSI 00pa30BaTeNbHBIA pe3yJbTaT, OHA
HampaBJieHa Ha  o0ydyeHue  OOydJaloIIUXCs, pa3BUTHE y  HHUX
HUCCIJICA0BATCIIBCKOI'O THUIIA MBIIIJICHUS.

DopMbI OpraHU3aIUN HCCIIETOBATENBCKON ACSITEIEHOCTH MOTYT OBITh
KaK YPOYHBIMU, TaK U BHCYPOUYHBIMH.

Oranbl OpraHW3aldd HCCIIEOBATENLCKON JEITEBHOCTH YYalIIXCs
MOJKHO Pa3JIeJIUTh Ha J1Ba OJIOKa.

B mepBeIii OJIOK y4eOHO-HMCCIEIOBATENBECKON JESITEIPHOCTH BXOIUT
JeSTeNbHOCTD yauTens. K QyHKIMSIM yauTenss OTHOCATCS CIICAYIONIHUE:

- YYHTEIb 3HAKOMHUT C TOCTPOCHHUEM HCCIICIOBAHMUS, C METOAAMU;

- OpPraHMU3yeT UX U3yYeHUE METOJAMH B TON HIIM HHOW HayKe;

- GOpMUPYET UCCIENOBATENBCKYIO TPYIITY U3 YUCIIa 00yJaroIuXcs,

- 3HAKOMHUT OOYYaroIMXCA C METOJUKOW TPOBEACHHS Yy4eOHO-
HCCIIeIOBATENILCKON pabOoThI (MPOBOIUT HHCTPYKTAK);

- MPOBOJUT y4eOHOE 3aHATHE C IPUBJICUYCHIEM MaTEPHAJIOB;
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- OLICHUBAECT CaMOCTOSITENILHYIO pabory YYaCTHHKOB
HCCIIeI0BATEIbCKOM TPYIIIIBL.

Bo Bropo#i 050K y4eOHO-HCCIIeI0BATENbCKOM NESITENILHOCTH BXOIUT
cama JedreNbHOCTh oOyvaronmxcs. K QyHKIMSIM ydammxcst OTHOCSTCS
cleayromnme:

- O03HAKOMJICHHE OOYYaIOUIMMHUCS CO CTPYKTYPHOW U METOAaMH
y4e0HO- HCCIIeAOBATEECKON PabOTHI;

- y4acTHE B COBMECTHOM MOUCKE TEM JJISI KCCIIeIOBAHMUS, CO/ICPIKAHUEC
KOTOPBIX OTBEYAET UX MMO3HABATEIbHBIM HHTEPECAM;

- 00beIMHEHUE B TPYIITIbI;

- IUIAHUPOBAHKE CAMOCTOSTEIBHON HCCIIEI0BATENBLCKON PaboThI;

- OpraHu3alMs M IPOBEJCHUE HCCICAOBAaHUS B COOTBETCTBUH C
pa3paboTaHHOW POrPaMMOi;

- [OJBEJCHHWE  WTOTOB  IIPOBEACHHOTO  HCCIEJOBAaHUS U
¢dbopMmynupoBaHue Haubojiee OCTPBIX BONPOCOB Ui JAJIbHEHIIEro
JMCKYCCHOHHOTO OOCYKICHUSI BCEM KJIaCCOM Ha YPOKeE;

- BBINIOJIHEHHE KOHTPOJBHOW paboThl MO M3YYEHHOH MpoOiieMe HIIH
TEME.

VYuebHoe HcclieIoBaHHEe KaK METO/ OOyUeHUsI MATEeMAaTHKE HE TOJIBKO
(dbopMupyeT, pa3BUBAeT MBIILICHHE OOYYAIOIIUXCS, HO MU CIHOCOOCTBYET
(hOPMUPOBAHUIO BBICIIETO THIA MBIIUICHHS — TBOPYECKOTO MBIILICHHS, 0e3
KOTOPOT'0 HEMBICITIMA TBOPYECKAsI AEATEIbHOCTb.

Takum o0Opa3om, mepeln yuyuTeNneM BCTaeT MpolieMa IOUCKa
3¢ dexTHBHBIX (OPM U CIIOCOOOB y4eOHOU MEeSITEIBHOCTH O0YUYarOIIUXCS,
KOTOpBIE ObI HE MPOCTO BOBJIEKAIU ObI MX B HCCIIEHAOBATENLCKYIO PadOTY,
HO ¥ CHOCOOCTBOBAIM OOYUYCHHIO CaMOM 3TOH JIesITeIbHOCTH. B KOHEUHOM
cyeTe, HEOOXOAMMO TaK OPTraHM30BaTh IO3HABATENBHYIO JEATENILHOCTh
oOy4Jaromuxcsi, 4ToObl Mpoleaypa y4eOHOro HcCie[oBaHUsl yCcBauBajach
UMM BMECTE C TEM COJIEp>)KaHHEM, Ha KOTOPOM OHO OCYIIECTBIISIETCSL.
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«Yuurenby», 2009 r. - 189 c.
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OB YPABHEHUSAX TEIIJIOITPOBOJHOCTH

3aga4yn TEIUIONPOBOJHOCTH, BOSHUKAIOIINE B MHXECHEPHOH IPAKTHKE,
pPEOKO TOANAIOTCA AaHATUTUYECKHMM METOAaM peIleHHs, Ju00 Takue
penieHust okasbiBarocs HedhPpekTuBHbIMA. [IpnunHO# MOXKeT OBITh

CJIOKHAsl TEOMETPHUS PEANTbHBIX OOBEKTOB, OTIMYHBIX MO (hopMe OT
MPOCTHIX IUIACTHH, IWIMHAPOB WIM c(ep, C KOTOPBIMH HMEIOT JAENO B
AHAITUTHYECKOM KypCe TEOPHH TEIIIONPOBOIHOCTH, UIN

HEIMHEHHOCT,  MaTeMaTHMYECKHUX  MOJICNCH, U3-3a  CHIIbHOM
TEMIICPaTYPHOH 3aBUCUMOCTH TEITO(PU3MUSCKUX CBOUCTR.

Jlis perieHus 3aAa4 TEIJIONPOBOIHOCTH CYIIECTBYIOT aHAJTUTUIECKHE
METOJBI, OJHAKO pELICHHE HEKOTOPBIX HEOAHOPOJIHBIX M HEIMHEHHBIX
3aa4 TEIUIONPOBOJHOCTH IOIYYHUTh AHAIUTHUYECKUMH METOAaMU He
MPEJCTaBIsIETCS BO3MOXKHBIM. Perrenue Takoro poja 3amad MPOBOJUTCS C
UCTIOJIb30BAaHUEM YHCIEHHBIX METOJIOB.

Hcnonp3oBaHue 4YHCIACHHBIX METOJOB B  3ajJadax Temuo- U
MaccooOMEHa TIO3BOJISIET  pelIaTh MHOTHE NPaKTHYECKHUE  3aJauH.
[losiBieHHe  BBICOKOIIPOU3BOAUTENBHON  BBIUHCIUTENBHOM  TEXHUKU
HO3BOJISIET B HacTosIIee BpeMs pemarb HECTallUOHAPHBIE
MIPOCTPAHCTBEHHBIE 33]1a41 TEIIO- U MacCOIepHOca.

YpaBHEHUE TEIUIONPOBOJAHOCTH - I depeHInanbHOe ypaBHEHHE B
YaCTHBIX  IPOM3BOJHBIX  BTOPOTO  MOPS/AKA, KOTOPOE  OMHCHIBAET
pacnpesieneHle TeMIeparypbl B 3aJlaHHOM 00JacTH NpPOCTpaHCTBA U ee
W3MEHEHHE BO BPEMEHHU.

B  mpocrpaHcTBE ¢ NPOM3BONBHOM ~ CUCTEMOW  KOOPAMHAT

ypaBHEHHE TEIJIOMPOBOIHOCTH UMEET BH/I

ou ./6ém du ou |

—_——a | —t—t+...+—

ot ex  ox, ox
du Y
——a Au= fr.t)
ot

a
Fae a — IIOJIOXKUTCIIbHASA KOHCTaHTa (‘{I/ICHO SABIIICTCA

A=V?
K03(DPUIUEHTOM  TEMIEPATYyPONPOBOJHOCTH), — ormeparop
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Jlanmaca u f(r,t) ¢yHKIMA TemnoBBIX HCTOYHHKOB. Mckomas GyHKUUs
u=u(r,t)3amaet Temmeparypy B TOUKe ¢ KOOPAHHATAMH I B MOMEHT BpPEMEHH

B HPOCTPAHCTBE c JEKapTOBLIMU KOOPIMHATAMU
x=(X,---.X, )
! ypaBHeHHE TEMNIONPOBOAHOCTU IPUHUMAET B
éu L[&u éu &u)
T-—a | _\—+‘—+...+—7 1= J '?\',t’
ot \8x’ ox: ox; )
r a 1
[x, X+ _L\‘]
PaccMOTpHM dYacThb CTepKHsS Ha OTpe3Ke (cM. puc.l) u
BOCIIOJIb3yEMCS 3aKOHOM COXPAHEHHs KOIMYECTBA TEILIa:
[x.x+ax]
Ofmiee KONMMUECTBO TEmNa Ha OTPE3Ke TIOTTHOMY

KOJINM4YCCTBY TCIIA, NPOIICAIICMY YCpC3 IpaHUIBbI + MNOJIHOE KOJUYECTBO
TCILJa, O6paBOBaHHOFO BHYTPCHHHUMHU UCTOYHHUKAMU.

[\ (V2
\Z4

2} et
—»—"’l

-

T
'
'
|

N
¥

0 X X+AX

Puc.1. Crepxensb.
OOmee KONIMYECTBO TEIUIa, KOTOPOE HEOOXOIMMO COOOLIUTH YHaCTKY

AU,

CTCPIKHA, YTOOBI IOBLICUTL €0 TEMIICPATYPY Ha BBIYUCIIACTCA 110

bopmyie: AQ=CAAALT , rie C - yaenbHas TEINIOEMKOCTh MaTepraa (

= KOJMYECTBY TEIUIa, KOTOPOE HYXHO COOOLIMTH 1 Kr BemiecTBa, 4TOOBI

HOJAHSTH €ro TeMIepaTypy Ha 1°), S - miomaae MonepeyHoro CeueHus.
KonmuecTBo Temia, npoleamiee yepes JeBbIH KOHEI| y4acTKa CTEPKHS

3a  Bpemsa AL (temnopoit  1mOTOK)  BhMMcHAeTcs 1o opmyre

0 =Rl (x f)‘y. , riie K - koaddurment TermmonpoBoaHocTH MaTepuana (
= KOJWYECTBY TeIJa, INPOTEKAIOLUIETO B CEKYHAy 4epe3 CTEpKEeHb
€IMHUYHOW [UIMHBI W EIWHWYHOHN IUTOMAJM IONEPEYHOTO CEYEHHsS NpHU
Pa3sHOCTH TEMIIEpaTyp Ha MPOTHUBOIOJIOXKHBIX KOHIAx, paBHoi 1°). B aroii
(dopmyne ocoboro nosicHeHust TpedyeT 3HaK MUHYC. /lesio B TOM, YTO IMOTOK
CUYMTAETCA MOJIOKUTEIBHBIM, €CJIM OH HAMPaBIEH B CTOPOHY YBEIUUEHUS X,
a 3T0, B CBOIO OuYepe]b, O3HAYAET, YTO CJIeBAa OT TOYKH X TeMIeparypa
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Oonpmie, yem cmpaBa, To ecth UX<0. CnemoBarenbhHo, uToObl Q1 ObLT
MOJIOKHUTEIBHBIM, B (JOPMYJIC CTOUT 3HAK MUHYC.
AHAJIOTUYHO, TEIUIOBOM MOTOK Yepe3 MPaBblid KOHEIl YYaCTKa CTCPIKHS

. O, ==KSU (x,HAt
BEIYHUCIISICTCS IO hopmyre: ~-

Ecnm npennonoXuTe, 9T0 BHYTPCHHUX MCTOYHUKOB TEIUIA B CTEPIKHE
HET, ¥ BOCIOJIb30BaThCsI 3aKOHOM COXpPaHEHHMs Tela, TO HOIy4YHM:
AQ=01-02=>CpSAAU =RSU  (x+Ax.1) At—ASU (x.1) At

Ecmu 510 paBenctso momenuts Ha SAXAL u yerpemurs Axu At k

HYJIt0, TO Oy/IeM UMETh:
CpSAXAU _ ASU (x+Ax.#)Af —&SU, (x.7) At

=CpU = KU
SAxAt SAxAt ' ’
TaK Kak
AU . U (x+Ax.2)=U, (x.t) %
— U, — L
A? Ax
OTcroia ypaBHEHHUE TEIUIONPOBOAHOCTU HMEET BH/T
U=al,_,
K
a= |—
ﬁ Cp
rae - KO3 PUIHEHT TeMIepaTypOIPOBOIHOCTH.

B cimywae, xorga BHYTpH CTEpXKHS HMMEIOTCS HMCTOYHHUKH TeIlIa,
HENPEephIBHO  paclpeleleHHble C  IUIOTHOCTBIO  ((X,t), HOJIydHTCs
HEO/IHOPO/IHOE YPaBHEHHUE TETIONPOBOJHOCTH

Ut=a2Uxx+ f | x.1).

1
fxt)=——gix.1)
rac CPS :
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NHO®OPMATHU3ANUA OBPAZOBAHUA POCCHUU B YCJIOBUAX
IMAHAEMHAH B 2020 TOAY

B Hauane TpeThero ICCATUIICTHS BECh MHMP HaKpblia TIJI00aIbHas
npobiema — naaaemus COVID-2019. ITapaiau3oBaHHBIMEU CTalld Bee chepsl
YyeJI0BEYECTBA: MEAMIIMHA, 00pa3oBaHue, Ou3Hec, paboTa, OTABIX M T.I.
MaccoBo ObUTIH OpraHU30BaHBI CPEICTBA AJI1 OOPHOBI C JAHHOM «CTHXHEH):
y4eHbIE BCEr0 MUpa CTall pa3padaTeiBaTh BAKLIUHY M CPENCTBA 3AIIMUTEI OT
3TOT'0 BHPYCa, BO MHOTHX CTpaHaxX ObLIM BBEJACHBI PEKHUMBI CAMOHU3O0JISAIUY,
3aBO/JIbI, YIIUIIBI, TAPKH, Mara3uHbl CTAIH MPAKTUYECKU MyCThIMH. Poccuro,
K COKaJICHHUIO, 3TO TOXKE HEe 000IIIO CTOPOHOIA.

Kak Tonpko HaBuclIa yrpo3a Haj CTpPaHOM, Hallle NIPaBHUTEILCTBO BO
IJ1aBe C IMPE3HICHTOM OIIEPATHBHO IMPUHUMAET pEIICHUE — OOJIBIIUHCTBO
pabouYnx yXOIST Ha CAMOM3OJIALIMIO, a MIKOJBHUKH U CTYJACHTHI IIEPEXOIAT
Ha IUCTAHIMOHHOE oOyueHwe. OIHAKO PEUIMTh M CHAEIaTh — 5TO, Kak
MIPaBUJIO, JIBE Pa3Hble Belu. UTO Takoe TUCTaHIIMOHHOE 00y4deHne?

JlucTaHIMOHHOE WM YyAalleHHOe, O0ydeHne — 3TO0 OOydyeHHE Ha
pacCTOSIHUM C HCIIOJIL30BaHMEM HH(POPMALMOHHBLIX TEXHOJIOrHH. Takike
yaajaeHHOe 00yUeHHe — 3TO BO3MOKHOCTD ITOJHOLIEHHO YUUTHCS IS IeTeH
C UHBAJIMAHOCTBIO. biarogapst IMCTAaHIMOHHBIM 3aHITHAM  MOJKHO
3aHUMATBCS CO MIKOJbHUKAMH M CTYICHTAMH BO BpeMs OOJIC3HH WIH
KapaHTUHA, YTO U TPOUCXOINUT B JAHHOE BPEMSL.

Jas peanusanyu Takoro OOy4YeHHsS HEOOXOAHMMBI KaK TEXHHYECKOE
00opynoBanue (KOMIILIOTEP, HHTEPHET, KaMeEPa), TAK U MPOrpaMMHas cpeaa
(mporpammHas 000JI04YKa, MOIYJIH, CKAMII, COL[HAbHBIE CETH, IIAT(hOPMEI).
JIoBOJIBHO 3HAYMTEIbHAS YaCTh HACEJIEHHS CTOJIKHYJAch C IMpoOiIeMaMu
Pa3IMYHOIO POJA: OTCYTCTBHE MHTEPHETA MM CPEJCTB CBS3H B IIyOMHKAX
Hamer PoauHBI, He XBaTaeT BO3MOXKHOCTH KOMITBIOTEPHON TEXHHMKH HIIH
KOJIMYECTBA CAUHUI] 000pYIOBaHUSA, OCOOEHHO €CIIH B CEMbE HECKOJILKO
JIeTe yuamuecs WM/ W CTYASHTHI, a pOAUTEId — mpenogasarenan. Ho,
HECMOTPsI Ha 3TO, YYeOHBIH MpOIECC AWCTAHIIMOHHO «BOIIEC» B HAIIy
KU3Hb.

VY IUCTaHIUOHHOTO OOYYCHHUS €CTh PSIJI IOJIOKUTEIILHBIX CTOPOH:

e  MOOHIBHOCTH
e  JIOCTYIMHOCTh y4eOHBIX MaTECPHATIOB
e OOyueHHue B CIIOKOHHOW 00CTaHOBKE
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o JloBeimeHue KadecTBa OOydYeHHMs 3a CYCT INPUMCHCHUS
COBPEMCHHBIX CPEIICTB

e [IpumeHeHHE MYJIBTUMEAUNHBIX BOZMOXKHOCTEN

e JlomonuurensHoe yrayonennoe ocsoenue ITK u 1.1.

Pa3Hble MIKOIBI, YHUBEPCUTETHI U KOJUICIKU MOAOIILIN K PEHICHUIO TOK
npoOeMEl  [MO-pa3HOMY. KTO-TO MOJHOCTBIO JIOBEPHIICS SIIEKTPOHHELIM
pecypcam, a KTO-TO PEIIN, YTO JOCTATOUYHO CKUIBIBATh YUCHHKAM 3aJaHus
[0 DJEKTPOHHOH MmouTe HIM B Ipymnny «BKOHTaKTe» WA JIPYyTHX
COLMANILHBIX CETAX, a Takke Ha Google— nucke. Tak, HarnpuMep, B bupckom
dumuane bamkupckoro I'ocymapcTBeHHOTo  YHHBEpCHTETa  CTajH
WCIIONB30BaTh Pa3pa0OTaHHBIM CHENHANBHBIA CaWT A THUCTaHITHOHHOTO
o6yuenus http://moodle.birskdo.ru/, va ocHose mmatdhopmsr «Moodley.

JlaBaiite paszOepemcs, 4TO NpeACTaBisleT 3Ta mwiardopma. Moodle —
3TO COBpPEMEHHOE IPOrpaMMHOE obecneuenue, MO3BOJIAIONIEE
MIPEIOIABATENI0 U CTYACHTY 3(M(hEKTHBHO B3aUMOICHCTBOBAThL B OHJIAKH-
pexume. PacmmdpossiBaeTcss ab0OpeBuarypa Kak MOAYJIbHAas OOBEKTHO-
OPHEHTHUPOBAaHHAS AUHAMUYeckas oOydaromas cpefa. IIpeaHasHadueHue
nudpoBoro 00pa3oBaTENLHOIO pecypca — OpraHMsaius yIaJeHHOTO
00yuyeHHs. OTO HWHHOBAallMOHHAsS MOZENIb IIOJy4YeHHS O0Opa3oBaHUI B
pexume online u3 m000ro yao0HOro oOy4aromeMycss MecTa, IIE €CTh
Hnreprer. YuebOHas cpela MOKET HUCIIOJIB30BATLCA Ha JTI000M KOMIILIOTEPE
WM COBPEMEHHOM MOOMIIBHOM YCTPOMCTBE C JOCTYIIOM BO BceMupHYIO
cetb. Tak kak miatdopMa HCIOIb3yeTcs Alsg oOydeHHs B By3e, TO BCEM
CTYIEHTAM CO3JAOTCS JIOTMHLI M IApOJIA IOCE 3aYMCICHHs. YUYeOHbIH
Marepuaj, pasMEIIeHHBIM Ha caiTe, MNPeACTaBICH B BHIAE MOAYJICH,
BKJIIOYAIONIAX METOAMYECKHE PEKOMEHIAIMU 110 M3YYEHHI0 TEMEI,
HAIJISIAHBIE M TEOPETUYECKHE PECYPChl U IMOSCHEHHUS K IPaAKTHUYECKUM
3aJaHMsIM, CCBUIKM Ha HeoOxomumyro jurepatypy. Cosparenr Kypca,
OTBETCTBEHHBIM 3a HEr0 NPENoJaBaTellb, ITOCTOSHHO KOHTPOJIUPYET
JIEATENILHOCTL IMOJONEYHBIX M HAXOIUTCsS Ha CBs3M ¢ ydeHukamu. CJIO
MIPEAOCTABIISIET IIUPOKHUI BEIOOP BAPUAHTOB OOIIEHUS C IIPEIO aBaTelIeM U
COKypcHuKamu: (opyM, Osioru, e-mail, BHIeo-yaT, OHJIAMH CEMHUHAPBHI.
Bonplmyro 9acTh TeM CIylIarelh OCBAaWBAET CaM, HO 00513aTelILHO
MPEIYCMOTPEHBI U JICKIIUHU B PSIKUME PEATHHOTO BPEMCHH.

Haneemcs, 4To BO3jaraeMele HajeXAbl Ha JUCTAHIIMOHHOE OOydYEHHE
OIPABAAIOTCS, 3HAHUS YUYAIUXCS HE CTAHYT XYK€ U JaHHBIA OIBIT IMOHIET
Ha IOJIb3Y KaK Mearoram, Tak ¥ 00yJaroIuMcs.

Jluteparypa
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MATEMATHUYECKOE MOJEJIMPOBAHUE ITPOIECCA
OBPA30OBAHUA T'HJIPATHON OBOJIOUYKHU HA TIOBEPXHOCTH
I'A30BBbIX ITY3bIPBKOB

OTKpBITHE Ta30THIPAaTOB B NPHPOJE, BBI3BAJO OONBIION HHTEpeC
HCCIIEAOBATENEH CO BCErOo MUpPA K ra30rMAPaTHON TEMAaTHUKE, a UMEHHO, K
THIpaTaM YIJIEBOJOPOIHBIX Ta30B. bBBUIO [0Ka3aHO CyLIECTBOBaHHE
THIPAaTOB B 3a/eXax 3eMJIM M Ha MOpCKHX ryomHax. C OfHON CTOpPOHBI,
OHM  SABISIIOTCS ~ YHHKQJIBHBIM  CBIpEM  JUIS  TOJNYUYEHHUS  JIETKHX
YIJIEBOAOPOAHBIX HMCTOYHHKOB SHEPIMM, M B TO K€ BPEeMs 3KOJIOTHYECKU
YUCTONH TpecHOi Bonbl. C Ipyrod CTOPOHBI, B THUAPATHOM COCTOSHUH
MOJKHO XpaHMTh Ta3, CO3/1aB B ECTECTBCHHBIX YCJIOBHUSAX, K IpHUMEpY, B
MOJ3EMHBIX 3aJie)KaX, CIICHHUalbHble XpaHWIWIA, B KOTOPBIX Oyaer
3aKOHCEPBUPOBAH Ta3 JOBOJILHO OOJIBIINX 00BEMOB, YeM B pe3epByapax C
«YUCTBIM» Fa30M.

PaccmoTpuM mponecc MUTpalMd CHCTEMBI ITy3BIPDBKOB B BOZAE B
ycloBUsIX cTaOMiabHOCTH THapara. IlycTe IHO BomoeMa IIpEACTaBIsIET
cO0OHM TIIOCKMHA WMCTOYHHK Ta3a, U3 KOTOPOTO C H3BECTHBIM MAacCOBBIM
pacxoJloM, OTHECEHHbIM Ha €IWHUIY IUIOMIAIH, BBIACISIIOTCS METaHOBBIE
my3bIpbki. OHH TOCTYHAarOT B XOJOJHYIO BOAY M (OPMHPYIOT MOTOK
ra30THIPATHBIX BKIIIOYCHHH.

Ha puc.l moxasana »Bomrorus mosieli 0OBEMHOIO COJEpXKaHUA U
paanyca Ta30THAPATHBIX IIy3bIpeil, CKOPOCTM HMX MHUTpAalMH, a TaKKe
MHTCHCUBHOCTH 00pa30BaHMWsA THApaTa B CIydae CXeMbl Teruochéma. s
00BEMHOTO COJIEpXKAaHUs ITy3BIPHKOB M TIIyOMHBI h gHA OBUTM TIPHHSTHI

Bemmuuabr h= 1.8:10% m (po = 18 MIla, M _ = 0.024 kr/m? ). Cunranocs,

g
YTO HavajbHas TeMIeparypa Bojsl paBHa To = 277 K. 13 rpadukoB BUIHO,

9T0 TpH PUKCHPOBAHHOM MaccoBoM pacxoze rasa M g » CO BpEMeHeM Juis

rapaMeTpoB JNCIEPCHONH CHUCTEMBI (CKOPOCTH MHUTpalUi W 0OBEMHOTO
CONlepKaHMs BKIIIOYCHHH) CKIIQABIBACTCS HEKOTOpas KBa3sWCTAalMOHApHAs
KapTHHA B BHJIE BOJHBI THIIA «CTYIIEHBKAY.
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Puc. 1. DBomorus noseit: a) — 00BEMHOTO COEPKaHMA ra3a (JIMHUS
1) u rugpata (JiuHUS 2) B COCTaBe Iy3bIPHKOB, Ta30THIPATHBIX YaCTHI]
(mmans 3) B MomeHT Bpemenu 1000 c, 6) — paamyca Ta30TrHAPATHBIX
My3bIpeii, B) — CKOPOCTH MUTpAIlUH, T) — HWHTEHCHUBHOCTH OO0Opa30BaHHUS
THIpaTa B CiIydae Teruiochema. Uncina Ha KpUBBIX COOTBETCTBYIOT BPEMEHHU
B CeKyHAax (riryOuHa uctogHuka raza 1800 m).

ITocTpoeHa TeopeTnueckas MOJENb IPOIECCa BCIUIBITUS aHCAaMOJIS
METaHOBBIX ITy3BIPEKOB B YCIIOBHSIX 00pa3oBaHUs THApara B CTOSYEH BOJE.
[NomydeHs! 1 HcceI0BaHbl YHCIEHHbBIE PE3yJIbTATHI VIS IBYX HPEIEIbHBIX
CXeM, KOTOpbIE ONpeNeNII0T KHHETHKY 00pa3oBaHWs T'MIpaTa B Hpolecce
BCIUTBITHS Ta30BBIX ITy3bIPBKOB: CKOPOCTh (POPMHUPOBAHMS Ha MTOBEPXHOCTH
My3bIpbKa THAPATHON OOOJIOYKM OIpeessieTcsl WHTEHCUBHOCTBIO ChEMa
OKpy)Xalomel  KHIKOCTBIO  TeIUla, KOTOpOE  BBLAEISIETCS  IpHu
ruapaToodpazoBanuy, win nuddysuei raza uepes 000JI0UKy rUapaTa.

Jluteparypa

1. 1. PycunoB A.A., AnekcanmpoB E.B. MaremaTnueckass Mojaeib
mpolecca BCIUIBITHS OJAWHOYHOTO TMy3bIphbKa Ta3a B BOJXHOW cpeme //
Bectauk BI'Y. Cepust: ®uznka. Maremaruka. — 2017. — Ne 2. — C. 52-60.

2. 2. UYurmmaoeBa A.C., PycunoB A.A. Maremaruueckoe
MOJICTIMPOBaHUE Ipolecca 00pa3oBaHMs THApPATHOH OOOJIOYKM Ha
MOBEPXHOCTH  Ta30BBIX  My3bIppkoB //  BecrtHuk  Bamkupckoro

rocyaapcTBeHHoro yHusepcurera. — 2013. — T.18, Ne3. — C. 662-667.
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K CUCTEME 9KOJIOI'MYECKOI'O OBPA3OBAHUSA
YUYAIIUXCHA ITPU U3YYEHUU KYPCA ®U3UKU

Okonornyeckoe odpazoBanue (J0) B IMIKOJIE MOXKHO paccMaTpuBaTh
KaK HeOOXOAMMBIH 3JIEMEHT OCHOBHOTO OOIIEro M CPEeIHEro o0pa3oBaHMS,
CBSI3aHHBIH  C  OBJIAQJICHHEM  YYAIUMHCS  HAYyYHBIMH  OCHOBaMH
B3aMMOJCHCTBUS NPUPOBI U oOmecTBa. B Hacrosmiee BpeMmsi peann3amnus
ueneii oOpa3oBaHMsI HEBO3MOXKHa 0e3 (HOPMHPOBaHHUSI HKOJOTMYECKOTO
CO3HAaHMS Y4YaIlMXCs, TIJABHBIM 3JEMEHTOM KOTOPOTO  BBEICTYHaeT
noOyXJeHNE YYEeHHKa K SKOJOTOOPHEHTUPOBAHHOMY B3aMMOJICHCTBUIO C
TIPUPOIHOM cpemoid, MOCKOMBKY mox D0 MOHUMaETCS «IIpoIece 00ydeHHs,
BOCIIUTaHHUsS W Pa3BUTHUs JMYHOCTH, HANpaBICHHBII Ha QopMupoBaHHe
CHCTEMbl HAyYHBIX M TPAKTUYECKHX 3HAHWH W YMEHHUH, LEHHOCTHBIX
OpHEHTALMH,  TOBENSHHS U  JICATEIBHOCTH, o0ecreunBaroInuX
OTBETCTBCHHOE OTHOIICHHUE K OKPY’Karomlel COMaTbHO-TIPUPOIHON cpene»
[1].

30 npexycMaTpUBaeT cieayIoIne YPOBHU:

- (hopMHpOBaHUE CHCTEMbI 3HAHUII O B3aMMOOTHOILICHHUSX YelIOBEKA U
NIPUPOJIBI, TIOHUMaHKE, YTO YEJIOBEK HE TOCIIOJMH INPHUPOABI, a €€ 4YacTh
(KOTHUTUBHBIN YPOBEHB);

-opmupoBaHue CHCTEMBI 9KOJOTUIECKUX IIEHHOCTEH,
SMOLIMOHAIIEHOTO, OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHUS K IPUPOAE U
YeNoBeKY Kak 4acTu Mpupozs! (ahpekTHBHBIN YPOBEHB);

- (opMHupOBaHHE NEATEIHPHOCTHOTO MOAXOJa K 3alllUTe, OXpaHe U
BOCCTaHOBJICHHIO TIPHUPOABI, COXpaHEHHE (HU3MYECKOr0 M JIYIIEBHOTO
3/I0POBBSI YEJIOBEKa B COOTBETCTBHH C IMPHUHIIUIIOM «MBICIUTH TJI00AIBHO,
JIeHCTBOBATH JIOKATBLHOY.

Kak nam mpexncrasmsiercst [2-4] aganTupoBaHHAs K KOHIIEHTPUYECKH
MIOCTPOEGHHOMY Kypcy ¢u3uku cucteMa OO B IIKOJIE JIOJDKHA CTPOUTHCS Ha
HECKOJIbKUX OCHOBHBIX HanpasieHusax (Tabmuna 1)

Tabimma 1
OcHoBHble HanpasyieHns: D0 ydyamuxcs pu U3y4eHUH Kypca GU3HKH

1 | ®opmupoBaHHE  IKOJOTMYECKOH  KyIbTYpHl  (3KOJIOTHYECKOTO
MHPOBO33PEHHSI, IKOJIOIMYECKOTO CO3HAHMUS) ydalIuXcs HOCPEICTBOM
9KOJIOTM3AlMM BCEX JAWCLHMIUIMH, M3YY4aeMbIX B IIKOJIE (B YacTHOCTH
¢$usnkn).

2 | BHenpenue wuHTErpupoBaHHOTO Kypca «®Pusmka — 3KOJIOTHS» Ha
OCHOBE KOHIICHTPUYECKOTO TPHUHIWIA HAMOIHEHHS COACPKAHUS
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Kypca LIKOJBbHOM (1)I/IBI/IKI/I 9KOJIOTHYECKOM COCTaBIISAIONICH.

3 «dymaii rnobanbHO, JEHCTBYH JIOKAIBHO» — OCHOBA peallM3aluyu

PErHOHAIBHOIO HIPUHLINIIA HAIOJIHEHUSA COZEPKAHUSA
UHTETPUPOBAHHOIO Kypca «DPu3uKa — 3KOJIOTHUSI».

4 | Buenpenue JJIEKTUBHBIX KypCOB (PU3UKO-3KOJIOTHYECKOTO
HaIPABJICHUN.

5 IMupokoe wucnonb3oBanue Bo3MmoxHocTe IIPD3 mpu anamuze
9KOJIOTHYECKHUX MPo0sIeM GHU3MIECKOro Xapakrepa.

6 | [loBblcuTh HMHTEpeC y4yallMXCsl K BBINOJHEHHIO TBOPYECKUX paboT
MyTeM CO3JaHMSl WHIUBHIYAIbHBIX 00pa30BaTENIbHBIX TPaEKTOPHii
(HOYVY, BblmonmHeHHEe TBOPYECKHX MPOEKTOB, OPHEHTHPOBAHHBIX Ha
W3ydCHHE OSKOJIOTHUECKHX CHUTYallMi, y4acTHe B pabOTe HaydHBIX
KOH(epeHINH, HaNMCaHue JOKIaJ0B U MOJrOTOBKA UX MPE3EHTAUH 1
T

7 Hcmonp3oBaHne BHEKJIACCHBIX MepOHpI/IﬂTI/Iﬁ Ha OSKOJIOTHYCCKHUEC
TCMBI: OCJIOBBIC HIPbI, AUCKYCCHUH, YCTHBIC JKXYPHAJIbl, NPCAMCTHBIC
ra3CThbl U T. 1.

8 JesATenbHOCTh yUaluxcsi Ha puMeHeHue skosorndeckux 3YH B
IPUPOJOOXPAHHOM NEATEIbHOCTD.

PazpaboTanHass HaMM cCHCTEMa MOJXET CIY)KUThb OCHOBOW JId
opranm3aimi OO B COBPEMEHHOM 00pa3oBaTelIbHOM IPOCTPAHCTBE,
KOHCTPYKTUBHOTO  B3aMMOJEHCTBHA  00pa3oBaTeNbHBIX, KYyJIbTYPHBIX,
MPUPOJOOXPAHHBIX, HAYYHBIX YUPEKICHUH BceX THIIOB U ypoBHeH, CMU B
obmactu 30. CoBpemeHHass cucremMa IO mpenmnojaraeT OCO3HaHHE
YUYAIIMMHUCS 9KOJIOTO-5KOHOMUYECKHX M HPABCTBEHHBIX HMIIEPATHBOB,
KOTOpBIE TUKTYIOTCS IEPCIEKTUBAMH Pa3BUTHS IUBHIN3ALINH.
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METO/IUKA ®OPMUPOBAHUSA Y YUYAILIIUXCSA 3HAHUI
O OPUBNYECKHUX NIOHATUAX ITPU OBYYEHUU ®U3UKE

OmHrM W3 BaXHEWINUX 3alaHui yuutens Gu3ukn B ydueOHOW padore
sBrsieTcs  GopMupoBaHWe (PH3MYECKMX TOHATHH - HEOThEMIIEMOH
COCTaBJIOMICH Mporiecca (GOPMHUPOBAHUS W Pa3BUTUS aOCTPAKTHOTO M
JIOTHYECKOTO MBIIIJICHAS YYCHHUKOB. YPOBEHb OBIAJACHUS YUCHUKAMHU
(U3NIEeCKUMU TIOHATHAMHU SIBISCTCS CBHICTEIBCTBOM HX YCIEXOB B
OBJIAJICHUU 3HAHUSMH M 3aJI0T MX THOCIEIYIOIIEro JBHXXCHUS B OCBOCHUH
y4eOHOro MaTepuaa.

[MonsiTHs cocTaBIAIOT Oa3uC CHCTEMBl HayYHbBIX 3HAHUHA U OT KayecTBa
WX YCBOGHMS YYalIUMHUCS CpEIHEW INKOJbI, 3aBUCHT HE TOJIBKO
3¢ PeKTUBHOCTH (POPMHUPOBAHHSI CUCTEMbI HAY4HBIX 3HAHWUH, HO U YPOBEHb
pa3sBUTHSl LIKOJILHUKOB. SIBISSICH Ba)KHEHIIMM  JJIEMEHTOM  CHUCTEMbI
HAYYHBIX 3HAHWU, MOHATHS UTPAIOT BEAYIIYIO POJh B HAYYHOM M y4eOHOM
mo3HaHuu. [1]

dopMUpOBaHME Yy  yyallUXCSd  HOHATHMH  —  CJHOXHBIA W
MPOAOJDKUTEIBHBI  TPOIECC, B  KOTOPOM  YYCHHKH IIOCTEHCHHO
mpuOIMKATCA KO Bc€ Ooyiee IOIHOMY OBIAICHUIO COJCPKAHUEM
noHsATHH. B 3TOM mpouecce, kKak ¥ B HAy4YHOM IO3HAHHH, MPOHUCXOJUT
pa3BUTHE TOHATHH — HMX O0OTalleHHe, YCTAHOBIEHHUE BCE HOBBIX CBs3eH
JIAHHOTO TOHATHS C JPYTHMHU.

HcrounukamMu NOHATUH SBISIOTCS:

1)  KU3HEHHBIN OMBIT YYANIMXCS, WX TOBCCIHEBHbIC HAOIIOICHHS H
BO3HHUKAIOIIHE Ha X OCHOBE MPECTABICHNUS;

2) uerieHampaBleHHOe (OPMHUpOBaHME TMOHATHH B  Ipolecce
N3y4YEeHUS] OCHOB HayYK 110/l PyKOBOJICTBOM YUHTEIIS;

3) nomnyrHoe (OpPMHUpPOBAaHHWE MOHATHHA B pe3ylibTaTe HU3YYCHHUS
JPYTHX MPEAMETOB;

4) cruxuitHoe (opMHpOBaHHME IMOHATHH B pe3yJbTare YTCHHS
HayYYHO-TIOMYJIIPHOH JIMTEpaTyphl, NpocMoTpa (UIBMOB, mepenad Io
paaro M TeJIEBUICHHUIO, BO3ICHCTBUS IPYTUX UCTOYHUKOB HH(pOpManum.[2]

OOpa3oBaHue TOHATHH y yYAIIUXCS MOXKET OCYIICCTBIATHCS
pazmuuHbiME  criocobamu. Croco06 (GopMHUpOBaHUS TOTO WIHW HHOTO
MOHATHUS, TIOCIENOBAaTEIIFHOCTE YEpPEAOBaHHUA d3TamoB (HOPMHPOBAHUSL
OTIPENIEIAIOTCA B 3aBUCHUMOCTH OT COJCpXaHUSA (OPMHPYEMOTO TIOHSATHS,
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YPOBHSI OOILEro pa3BUTHUS YyYallUXcs, UX MPEALISCTBYIOIIEr0 OIbITa M
oObema 3HaHMH. B omHMX ciydasx (opMUpoBaHHE HOHSATHS MOXET (M
JIOJDKHO) HAYMHATHCS C aHaM3a (pakToB U SIBJICHUH, N3BECTHBIX yYalllUMCS,
U3 UX TOBCEJHEBHOTO OMbITa. /[aHHBIC OIBITOB aHATU3UPYIOTCS; IPH 3TOM
BBIJICTSIFOTCSL  OOIIME  CYLIECTBEHHBbIE  NPU3HAKHM,  OTOpachIBAaIOTCS
HecymecTBeHHbIe. [3] Tak MPOUCXOIUT abCTparupoBaHHe.

OcCHOBHBIE CTIOCOOBI POPMHUPOBAHS TOHATHUS:

1) TpaowWiMOHHBIA: OT YYBCTBEHHO — KOHKPETHOTO BOCHPHSTHSI
(HaGmroieHNs, OMBITHI) K aOCTPakTHBIM (aHAMW3, CHHTE3) W Jajee OT
aOCTPaKTHOrO K KOHKPETHOMY, OOIeMy MBIIUICHHIO. [Ipumep: HoHATHE
«aTOMY.

2) B Hauane JaeTcs ONMpee/ieHHe MOHSATHS, a IOTOM OCYIIECTBISACTCS
€ro KOHKpeTH3aIus U 0000IIeHHe.

Oransl ycneurHoro (GopMUpOBaHUsI MOHSITHS:

1) BpsimeneHHe CYNIECTBEHHBIX TNPU3HAKOB HA OCHOBE pabOTHI C
JUTEpaTypoi, aHaau3a rpaduKoB U cxeM, U Gpororpaduii

2) CuHTE3 CYIIECTBCHHBIX IPU3HAKOB.

3) VYrTouyHeHHE NPU3HAKOB MHOHATHA B CIEHUAJIBHO HOJOOpPAHHBIX
3a/IaHHUSX.

4)  BrigeneHne 00IIEro 1 0COOEHHOTO.

5)  VYcraHOBiIEHHE CBSI3H M OTHOLICHHS

6) Hcnone3oBaHMe 3TOrO MOHSTHUS B pelIeHHH (U3MYECKUX 3a1a4.

7)  Kiaccudukanms mOHITHS U CHCTEMATH3AIHS.
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NPUMEHEHMUE 3JIEKTPOOKYJIOTPA®OUYECKOT'O METOJA
B TH®OPMAIIMOHHO-KOMMYHHUKAIITMOHHOM C®EPE JINUI]
C O'PAHUYEHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI

B coBpeMeHHBIX yCIOBHSAX HH(MOPMAMOHHO-KOMMYHHKAILIHOHHEIE
TEXHOJOTUU CTajJd BaKHEHIIMM (DaKTOPOM, OIPEAECISIOIMIMM DPa3BUTHE
obmiectBa. Mubopmarmsamust Bcex cdep KU3HU TpakIaH SBISETCS
HEOOXOIUMBIM YCIIOBHEM, BBIMIOJIHEHHUE KOTOPOT'O MO3BOISET JII000M cTpaHe
NIPETEH0BATh HAa JOCTOMHOE MECTO B COBPEMEHHOHM WMH(MOPMAIMOHHON
HUBUIM3ALMKA. BMecTe ¢ TeM, He Bce WIEHBI OOIIECTBA HMMEIOT PaBHEBIE
BO3MOKHOCTH B 9TOM OTHOIIEHHH. B IepByro odepennb, 3TO OTHOCHUTCI K
JIMIAM C OrPaHUYEHHBIMU BO3MOXKHOCTAMHU 370poBbi (OB3), ocobeHHO B
chepe obpaszosanus. [ToaToMy paspaboTka ¥ IPUMEHEHNE HOBBIX IIPHUEMOB,
METOJOB M CPEACTB HUHIMBUAyAIH3alMd MPEACTABIISAIOTCA OJHHM W3
aKTyaJbHBIX HANPAaBICHUH PAa3BUTHSA C HCIOJIB30BAHHEM COBPEMEHHBIX
UHPOPMAITMOHHO-KOMMYHUKAI[HOHHBIX TEXHOJOTHIHA.

B nmocnemnwe roabpl  MHOroe nejaercs B cdepe  aganTanuu
“HGOPMALIMOHHO-KOMMYHUKAIIMOHHON cpeabl i auil ¢ OB3 ¢ yueTtom ux
KOMIIEHCATOPHLIX (YHKIMIA. B 3TOM IUIaHe aKTyallbHBIM CTAaHOBUTCS
yIIpaBJIEHHE YCTpOMCTBAMH npu IIOMOIIHA rias -
9JIEKTPOOKYJIOrpaduIeCcKuii METOI.

B ocHoBe maHHOro Meroja JIEKHUT MCIOIL30BAHHE DIEKTPHUYECKUX
CBOMCTB Ta3HOro siomoka. ITo ¢u3mueckoil mpUpoae, OHO SBISETCS
JUIIOJNIEM, B KOTOPOM CETYAaTKa SBIISETCS OTPHUILATEILHLIM IIOJIFOCOM, a
pOroBHIIA — IMOJOKUTEIBHBIM. OJIEKTpUYECKas OCh IJIa3HOTO s0JIOKa
YAaCTUYHO COBIIAJAET C ONTHYECKOH OCHI0O M MOXET CIY:KUTh HHIMKATOPOM
HanpasjeHus B3opa. [Ipu moBopoTax Iaa3HOTO s0J0Ka Ha KOXE BOKPYT
rJ1a3 BO3HUKAIOT «OPOCKH) IMOTEHIUAIIOB. [BIKEHHS T1a3 PETHCTPUPYIOTCS
C TIOMONIBIO DJIEKTPOJOB, KOTOPBIE YCTAaHABJIMBAIOTCS KpecTooOpa3Ho
BOKPYT INa3HO#H BraauHsl [2].

OTMeTHM, YTO DJEKTPOJBI, PACIOJOKEHHBIE OKOJIO  BHCKa,
PETrUCTPUPYIOT TOPU30HTAJILHYIO COCTAaBJIAIONIYIO. DIEKTPOIbI,
pAaCIIOJIO)KEHHBIE OKOJIO BEPXHETO M HIDKHETO Kpasl IJIa3HOM BHAIWHBI —
BEPTHKAIBHYIO COCTABIAIOMIYIO ABMKEHUH ria3. Korma rioas ¢hukcUpoBaH B
TOYKE, KOTOPAasi COBIIAJAET CO 3PUTEILHOM OCBIO, DIIEKTPOIBI PACIIOJIOKEHBI
MIPUMEPHO OJMHAKOBO KaK OT MOJOKUTEIHHOI'O POTOBHYHOTO MOJIOCA, TaK
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U OT OTPHUIATEILHOTO. B 3TOM ciiyuyae, MOKET OLITh 3aperUCTPUPOBAH JIHIIb
[TOCTOSIHHBIM ITOJO0KUATEILHEIA MOTEHIIMAI POTOBULLI 10 OTHOLICHHUIO K
HeWTpajabHOMY osyekTpoay. IIpu mHOBOpoTe TIa3, OJUH H3 3JIEKTPOIOB
OKa3bIBACTCS OJMXKE K IIOJOKHUTEILHOMY IIOJIOCY, a JApyrod K
otpunarenbHOMy. COOTBETCTBECHHO, IICPBBIM  3JICKTPOJ  CTAaHOBHUTCS
3JIEKTPOIOJIOKHUTENLHBIM, @ BTOPOM CTAHOBUTCS 3JIEKTPOOTPHIIATEILHBIM.
3Hak MOTeHI[MAa OTpakaeT HapaBJICHHE, BEIMUMHA U3MCHEHUS Pa3HOCTHU
[IOTEHI[MAJIOB — YroJ IOBOPOTa IJa3, IpH 3TOM BEIWYHMHA H3MEHEHHS
IMOTEHIMAJIa ¥ YTOJI IOBOPOTA IJ1a3 CBA3aHbl IMHEHHOM 3aBUCHMOCTBIO.

Jns  cHATHS OHONOTEHUIMAJOB TJIa3 BO3MOXKHO MCIIOJIb30BaHUE
natuukoB EPIC (coxpamenue ot Electric Potential Integrated Circuit, To
€CTh HMHTErpajbHas MHUKPOCXEMa IS  M3MEPEHHUS  DIIEKTPUYECKOIO
norennmana) or kommanuu Plessey Semiconductors [1]. Dtu gaTuuku
MPEICTABIAIOT CO0OH  COBEPIIEHHO HOBYIO 00JAaCTh  CEHCOPHBIX
TexHonoruii. OHU HU3MEPSIOT M3MEHEHHS B DJICKTPUUCCKOM  IIOJIE
aHaJOTMYHO TOMY, KaK MAarHHTOMETP OOHApy)KMBAaeT U3MEHEHHUS B
margutHoM mojie. Jarumkm EPIC He TpeOyror MexaHMYeCKOro WiId
PE3UCTUBHOIO KOHTaKTa JJI H3MEPCHHI. DT0 OECKOHTAKTHBIHI
3JIEKTPOMETP, YTO IOAPA3yMEBACT OTCYTCTBHE IMPSMOI0 IPOXOKICHUS
CHUTHAJIOB IOCTOSIHHOI'O TOKa H3BHE 4Yepe3 BXOJHBLIE KacKaabl JaT4MKa,
nmoxo0Ho snekrpoxy 3arBopa MOII-tpansucTopa. DIIEKTPOJ 3allMILNEH
CIIOEM MAJIEKTPUYECKOT0 MaTepualia, KOTOPhIM HAHECEH Ha HEro, 4ToObI
M30JIMPOBaTh 3JIEKTPOJ OT H3MEPSIEMOro OO0OBeKTa. YCTPOHCTBO HMEET
[IOJIOCY ITPOIYCKAHUS 10 MEPEMEHHOMY TOKY OT HECKOJLKHX JIECITKOB JI0
200 MTI'u, mpuueM d5Ta XapaKTEPUCTHKA DEryIMpyeMas M MOXKET OBITh
aJanTUpPOBaHa B 3aBUCHMOCTA OT KOHKDETHOro IpuMeHeHnus. Ilpu
HCIIOJIb30BAHMM TAaKOI'0 JAaTYHKa BXOJHOE COIPOTHUBIEHHE YCTPOMCTBA
MOXET OBITH MOBBIIIEHO IIYTEM HCIIONB30BAHHUS KOMIIEHCALIMOHHOM
00paTHOU CBS3H, a BXOJHAS €MKOCTh MOJKET OBITh YMEHBIIIEHA C MTOMOIIBIO
OJIOKMPOBOYHBIX IIETEN.

IIpousBoauTENs TapaHTHPYET HAJW4YHE TOJLKO MallbIX TOKOB
CMELIEHNs MEXAYy IaTduKoM u o00bekToM. To ectpb, nmaruuku EPIC
CIIOCOOHBI  pa3jIMyaTh YHHMKAAbHBIE JUIS Pa3IMYHLIX TPYII  MBIIII]
[MOTEHI[UAJIBI, YTO MOXET IOBBICHTh KAueCTBO CHHMMAaeMEIX CHUTHAJIOB
anekTpookynorpaduu. OHU He TpeOYIOT INIOTHOIO MEXaHHUYECKOTO
KOHTAaKTa C IIOBEPXHOCTBIO Tela 4YEJIOBEKAa, IO3TOMY JaTYUKH MOI'YT
KpenuThCs Ha omnpaBe ouykoB Jmn ¢ OB3, 4Yro MOXET IOBLICUTH
KOM(OPTHOCTH npu HCIIOIb30BaAHUH MpeyIaraeMoro
3JIEKTPOOKYJIorpaduueckoro uurepdeiica.

JuddepeHinanbHpii CUTHAII OT KaKI0H MMaphl JIEKTPOI0B IIOCTYIAET
Ha BXOJI YCTpOWCTBAa. AMIUIMTYJa CHUI'HAJla OYCHb MaJila U OOBIYHO JIC)KHUT B
npezenax ot 0,4 1o 1 MB, mo3TOMY ISl KAYECTBEHHOrO YCHIICHHS CUTHAJIOB
c HACKJTIOYCHUEM MOCTOSTHHOM COCTAaBJISIOIIEH HCTIONB3YIOTCS
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npenu3uoHHble AU depeHunanbHbe YCUauTead. [1ocie yCuneHus curHain
noasepraercs ¢uasTparuu. Ilojle3Has 4acTh CHIHAIA JEXKHT B 00J1acTH
gactot ot 0,1 70 30 I';. Bostee BBICOKOYACTOTHBIE COCTABIIAIONINE CUTHAIA,
B KOTOPHIX IPHCYTCTBYIOT ceTeBble momexu (50-60 TI'm), mIymsl,
BO3HHUKAIOIIKE H3-3a IIOXOr0 KOHTAKTA 3JIEKTPOI0OB, OT COKPAIICHHS MBIIIIL]
PAAOM C O3JCKTPOJNAMH, a TaKXe Jpyrue OWOCHTHANIBl HEOO0XOIUMO
OTQUIBTPOBATE.

Tlocne (¢unsTpaluu CUrHaI [OCTYHaeT Ha aHaIoro-uudpoBoi
npeoOpasoBarenb Il IpeoOpasoBanus B 1udposByio Gopmy. Paboroii
CXEMBI YIpaBisieT MUKPOKOHTpoiuiep. OH HCHONIB3YETCS IS HACTPOMKH
paboTHI cXeMBI, U1 00paOOTKHU IOCTYIAIOIEH HH(MOPMALIMH, a TaKKE IS
OTCBIJIKM €€ II0 IPOTOKOIY OecnpoBOaHONM cBaA3u ZigBee Ha KoMmIbroTep.
Cremano 5TO s YMEHBIIEHHWS DHEPromnoTpedienus ycrpoiicta [2].
AHanu3 JaHHBIX MPOU3BOIUTCS HEMOCPEACTBEHHO KOMIbIoTepoM. Kpome
TOT0, OBICTPOJCHCTBHE W MHOTO033aJadyHOCTh KOMIBIOTEpA ITO3BOJSECT
YCKOPHTH 3TOT MPOIIECC.

Takum 00pa3oM, BIEKTPOOKYJIOrpadUyYeCKHl METOA IPOCT B
HCIIOIL30BAHMH M MOXET 3HAYUTEIHHO MOBLICUTL KAYECTBO SKM3HU JIMI] C
OB3 B cepe oOpa3zoBaHusa M MX NPOPECCHOHAIBHON AeATelbHOCTH. Tak
Kak 00paboTKa MOJYYEHHBIX CUTHAJIOB MPOU3BOJAMTCS HEIOCPEACTBEHHO Ha
KOMIIBIOTEPE, IyTEM pa3pabOTKH COOTBETCTBYIOIIErO IIPOrPAaMMHOIO
obecrieueHus, BO3MOKHO HCIIOJIb30BaHKE JAHHOTO YCTPOMCTBA HE TOJBKO
JUIS TIEPEABUIKCHUS YKa3aTels MBIIIH, HO M JJI YIIPaBICHUS Pa3IMYHBIMU
ObIToBLIMU TIpuOOpamu [3]. DT0 JaéT BO3MOXKHOCTL A 0ojiee MOJIHOM
MHTETPAaIUH, CONUAN3AIIH U anantanuy aur ¢ OB3 k conmymy.
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MEXIIPEJMETHAS CBSA3b MATEMATHUKHA 1 9dKOHOMUKH

B Mupe xopomo W3BECTHO, HYTO HKOHOMHYECKOE MEIIUICHHE U
00pa30BaHHOCTh OOYYAOIUXCSA (QOPMUPYIOTCS HE TOIBKO TPH H3YUCHHH
Kypca SKOHOMHKH, HO W B OONBIICH CTENCHH - HAa OCHOBE MOJHOH
COBOKYITHOCTH HM3YYaeMBIX IUCHUIUIMH. B o00me#l 3agade HaCHIIICHUS
TUCHUTUIAH HSKOHOMHYECKUM COJECpKAaHHEM MAaTeMaTHKE IPUHAICHKHT
ocobass BaxkHas pOJb. OJTO OOBACHIETCS TEM, YTO OOJBIIMHCTBO
SKOHOMHUYECKHMX  TPOoOJIeM  MOAJNAeTcs  aHalu3dy C  [OMOIIBIO
MaTemMaThueckoro ammapata. COBMECTUMOCTh SKOHOMUKH U MAaTeMaTHUKH
MPUHOCUT B3aMMOBBITOAHYIO TOJb3y: MaTeMaTHKa IMOJIy4aeT OrPOMHOE
Mojie [AJi1  BCEBO3MOXKHBIX NPUIOKEHHH, a HKOHOMHUKA - MOIIHBIN
HMHCTPYMEHT ISl IOJIy4EeHHsI HOBBIX 3HAHUHU.

B coBpeMeHHBIX  00pa30BaTENBHBIX  YUPEKACHHSIX  IpPEAMET
SKOHOMHKH TPENOaeTCsl JOBOJIBHO JOATOE BpeMs. [Ipn 3TOM ImpakTHYeCKH
cpa3y ObUIH OOHApYXECHBI HEKOTOpBIE MPOOENHl B MIKOIBFHOM Kypce
MaTeMaTHKH. Y OOyJaroIIuXCs BBISBWIOCH HEIOCTATOYHO —XOpoIiee
MOHUMaHHE 3KOHOMUYECKHX Tpa)UKOB, ILIOXO€ OPUEHTHPOBAHUE B TOM,
KaK IPOBECTH CaMBI AIIEMEHTAPHBII aHATN3 Pa3BUBAIOIINXCS BO BPEMEHH,
TO €CTh JTUHAMHUYECKUX MPOIIECCOB.

Jus  Toro, droOml oOydarommecs TO3HAKOMHJINCh C  a3aMHU
(MHAHCOBOW  MaTeMaTHKH, KOTOpble  HEOOXOAMMBI HE  TOJIBKO
npodeccnoHaTbHOMY 9KOHOMUCTY, HO U JJIOOOMY YelIOBEKY, KpailHe Ba)KHO
paboTaTh uYepe3 MEXKIPEAMETHYIO CBS3b SKOHOMHKH M MAaTeMAaTUKH Haj
Mpo0IEMOH aKTUBU3AIINHY TIO3HABATEILHOU e TENIHHOCTH 00yUYaIONTUXCA.

J1st 5TOr0 HY’>KHO IOCTaBUTh 3aJ]aUH:

- BBIACTATh M HUCCICAOBAaTh MaTeMaTH4eCKHe Mojenu, (QpyHKiuw, a
TaK)K€ CHUCTEMbl YpaBHEHUl M HEPaBEHCTB, KOTOPBIE HCIOJB3YIOTCS B
9KOHOMHUKE, NT0Ka3aTh X MPUMEHEHHUE HA MIPAKTUKE;

- MPEYMHOXKATh TIO3HABATEIbHBIN HHTEPEC K Y4eOHOU e TeIIHOCTH;

- paspabaThIBaTh W CHCTEMATH3HPOBATH YPOKH IO MAaTEMaTHKE C
SKOHOMHUYECKOW HaIPaBJIEHHOCTHIO;

- KOHTPOJHUPOBATH PE3YNIbTaThl OOYYEHHOCTH, MEXKIIPEIMETHBIX
3HAHWHA, YMEHHUIA U HABBIKOB O0YYarOIINXCSI.

OObenuHeHNEe pa300MIEHHBIX YacTedl 3HaHW Ha YpPOKe, KOTOpOe
M3BECTHO KaK MPOIECC YCTAHOBICHUS MEXIPEIMETHBIX CBI3CH — TOJBKO
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JIMIIb 9acTh OOIIEro CTaOMIBHOTO CTPEMJICHHSI BCErO JKMBOI'O K €IWHCTBY.
OOpareHre K WHTErpaluy B OOLIENPUHATOM MOHMMAaHHWHU, KaK CPEICTBY
CO3JIaHUSl TIOJIHOTO BOCHPHSITUS Y4eOHOro Marepuasia, OOBSCHSACTCS
MHO)KECTBOM MPEHMYIIECTB, INIaBHBIMU M3 KOTOPBIX SIBJISIOTCS:

- Oxpyxaromuii o0y4alomMxcs MHP IIO03HAeTCs HMH B CBOEM
MHOTO000pPa3uM U IEITOCTHOCTH.

- MexnpenMeTHbIE CBSI3M Pa3BUBAIOT OOJIBIINE BO3MOXHOCTH CaMHUX
oOyJaromuxcsi, MOOYKJAlOT K AaKTUBHOMY [O3HAaHHIO OKpYXalomen
JNCHCTBUTENBHOCTH, K OCMBICICHHIO W  HAXOXACHUIO  IPHYMHHO-
CIIEICTBEHHBIX cBsI3el, K  pa3BUTHIO MBIIIJICHUS, JIOTHKH,
KOMMYHUKAaTHBHBIX CIIOCOOHOCTEH.

- Gopma mpoBeaeHHS YPOKOB HMHTEpeCHa UM  HEOObIYHA.
Vcnonb3oBaHue pa3HbIX BHAOB pPAa0OTHI B TEYEHHE BCEro 3aHITUS
MO3BOJISIET TOAJCPKUBATh BHHMaHWe OOy4aloUIMXCs Ha JIOCTATOYHO
BBICOKOM YPOBHE, UTO MO3BOJISIET TOBOPHUTH 00 3(P(PEKTUBHOCTH YPOKOB.

[TogoOHBle  3aHATHST  XOPOLIO  CHHMAKOT  [EpeHalNpsDKeHHue,
YTOMIIIEMOCTh O0YUaIOIIMXCs 33 CUeT MEePeKII0UEHUs Ha pa3IudHbIe BUIBI
JEATEIbHOCTH, CTPEMHTENFHO IMOBBIIIAIOT MHTEPEC K MO3HAHMIO, CITyXaT
Pa3BUTHIO MBIIIJICHHUS, BHUMAHHUS, TAMSTH U PEUH Y 00 yJaroIIIXCsl.

Takum o6pazom, paboTa B 3TOM HaNpaBIeHHH BEChMa IOJIOKUTEIBHO
OoTpaXkaeTcs HA PAa3BUTHM MHTEIUICKTa OOyJarolIMXcs, X BOCIIMTaHWH, Ha
(opMupoBaHuH NMPo(ecCHOHAIFHO 3HAYMMBIX KauecTB JIMYHOCTH. Pemenne
3a[a4, KOTOPBIE WITIOCTPUPYIOT IPHIIOKEHHE U3ydaeMoil MaTeMaTHYeCKON
TEOPUH B 3KOHOMHUKE, TI03BOJISIET 00yUJarOIMMCS Ha KOHKPETHBIX IpUMepax
YBHIETh, KaK aOCTpaKTHbIE MaTeMaTHYeCKHe MOHITUS U (DAKThl MOXKHO
3¢ (GEeKTHBHO TMPUMEHATh K PEHICHUIO 3aaad. Takke pa3sBHBAIOTCS
oOuiey4yeOHble U HaJyueOHble HABBIKH: aHaJIU3, CHHTE3, CPaBHEHUE, yMEHHE
paboTate C HayyHOM W  JIONOJHUTENBHOH  suTepaTypoil. Bce
TIepeurCcICHHbIE KadyecTBa TIOJTBEPKAAIOT 1es1eco00pa3HoCTh
UCTIONIB30BAHMS CBsI3eH 3KOHOMHMYECKHX IIOHATHH M MaTeMaTH4YeCKUX
METOJIOB.
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COBEPHIEHCTBOBAHUWE CUCTEM ABTOMATHU3ALIUU KAK
HHCTPYMEHT HAYYHO - TEXHUYECKOI'O ITPOTPECCA

ABTOMaTH3anus — OJHO M3 HANpaBICHUH HAYIHO — TEXHHIECKOTO
nporpecca, MCHOIb3YIONEe CaMOPETYJIUPYIONINe TEXHUIECKHE CPEICTBA U
MaTeMaTHYECKHE METOJbI C LENIbI0 OCBOOOKICHHS YEIOBEKa OT y4acTHs B
mporueccax MONyYeHHs, NPeoOpa3oBaHWs, IEpeAadd W HCHOIb30BaHUSA
SHEPTUM, MaTepHaIOB, M3ACIUH WM MHpOpManuyu, 1100 CyIIECTBEHHOTO
YMEHBIICHUS CTENEeHU ITOT0 YYacTHs HIM TPYAOEMKOCTH BBIOJIHSIEMBIX
omeparuii [4].

ITonmHast aBTOMaTH3aIMs ABISAETCSA BBICIIMM YPOBHEM aBTOMATHU3aIlHH,
KOTOpasl MepelaeT BCE KOHTPOJIBHBIE W yHpaBlieHYeCKHe (QYHKIMH
TEXHHYECKUM NpudopaM M 00OpYHAOBaHUSAM METOIbl (IMPUMEHSIOTCS B
NPEANPUATHSIX ATOMHO 9HEPTETHKH). U3-3a (uHAHCOBOM
HEJIOCTATOYHOCTH,  HEKOTOpblEe  TPEINPHATHS  TOJIBKO  YacTHYHO
AaBTOMATH3MPYIOT IPOU3BOJICTBA, KOTOpBIE aBTOMATH3HMPYIOT KaKylO-TO
OTAENbHYI0O 4YacTh YCTAaHOBOK W  IIPOM3BOACTBEHHBIX  Olepanuit
UCTIONB3YeTCs TOTZA, KOI/la CHUCTEMa YIPaBICHHS IPOHM3BOACTBOM
CTaHOBUTHCS CIIOKHEE, a YCIOBHA TPY/a IS KM3HH pab0dyero omacHbIM.

I[lo npuumHe pa3pabOTOK HOBBIX TEXHOJOTHYECKHUX IIPOILIECCOB,
YBEJIMUMBAaETCSI M pa3sHoOOpa3We  aBTOMATHU3UPOBAHHBIX  CHCTEM.
[losiBnstoTCST  TakWe CHCTEMBI KaK: aBTOMAaTH3HpPOBAHHAs CHCTEMa
ynpaBieHus: TexHojormdeckumu mnpoueccamu (ACY TII), Bkirouaromas
00opyoBaHHE € MPOrpPaMMHPYEMBIMH KOHTPOJUIEPAMH, PaclpeelcHHbIE
CHCTEMBI YIIPABICHHSA, CHCTEMBI IWUCIIETYEPCKOTO YIpaBieHUs U cOopa
JIaHHBIX, CUCTEMBI 00€CIIeYeHHs YeIOBeK — MallMHHOTO MHTepdeiica, T.e.
JIBYCTOPOHHEH CBSI3H «OIEpPAaTOp — TEXHOJOIHYeCKoe 000pyJOBaHHE).
Ectp eme aBToMaTu3upoBaHHAs CHCTEMa YIPaBIECHUs MPEeIIpUSTHEM
(ACVYII). Ona BxIOYaeT CHCTEMY pEHIEHUs 3a7ad KOOpAMHALMY,
CUHXPOHM3ALMU, aHAJIN3a M ONTUMH3AIMU BBIMTYCKAa MPOTYKTa U CUCTEMY
IUIAHUPOBAHUSA PECYpPCOB MPEANpHATHS. Tak K€ LIMPOKO BHEIPSIOTCS
ruOkne  aBromarm3upoBaHHble cucteMbl ([TAC) ¢ mpuMeHeHHEM
pOOOTH3NPOBAHHBIX KOMIIIEKCOB, YTO OOECICUYMBAIOT MAKCHMAJIbHYIO
CTENECHb THOKOCTH TEpEHANafIkKl U COCTOSAT M3 OJHOTO MM HECKOIBKHX
THOKUX MIPOU3BOICTBEHHBIX KOMIIJIEKCOB, 00BEANHEHHBIX c
aBTOMATH3MPOBAaHHOM CHCTEMOW yIpaBJICHHUS IIPOU3BOJICTBOM.
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[IpeumymiecTBa MOJHOM aBTOMAaTHU3alMU: BO3MOXHOCTH OBICTPOTO
MOJTy4YCHUsT BCeil MHpOpMAIMU, HEOOXOAUMOW IS MPUHATHS PCIICHUA U
3¢ (GEKTHBHOTO YIPABICHUS MPOU3BOJICTBCHHBIM mpeanpustieM. OHa
obecrieunBaeT CBS3b «Il€Xa, IMOJpa3’eieHHs — MEHEIKMEHT — Iiexa,
MOJIPA3ICIICHUS», KOTOPYIO OOECIeYrBaeT aBTOMATH3AIMS YIPABICHUSL
TIPOU3BOJICTBOM.

MacmTab aBTOMaTH3aIMH NPOW3BOIACTBA B MHPOBOM Macmirade
BEIDJLSIIUT ~ CIEAyIOIMM  oOpa3oM.  JIMaWpyromylo  MO3UIUI0 IO
MIPOMBINIJICHHON aBTOMaTH3auuy 3anmMmaet FOxnas Kopes. Jlupepamu mo
AaBTOMATH3allMM MPOM3BOJCTBA TaK JK€ MOXHO CYHTaTh SIMOHUIO.
Crenmyrolee rocyapcTBo, 3aHAIMAIOIIee JTHINPYIOIIYIO TTO3UINI0 B cdepe
aBTOMaTu3aluu MNPOU3BOJACTBA, 3TO FepMaHI/IH. POCCI/IH, n3-3a OTCTAJbIX
METOJOB B MpPOM3BOACTBE, OTCTAIOT OT JpPYrHUX TrocynapcrtB. UrToObl
NpUOJIM3UThCS K  pPa3BUTHIM CTpaHaM [0 YWCIAM IPOMBINIICHHOMN
aBTOMAaTUKH, Poccun HEOOXOAMMBI, BHEAPUTH B MPOU3BOJCTBO OKOJ0 350
THICSY MPOMBIIIUICHHON aBTOMATHKU. B Hameil cTpane KOJIU4eCTBO pOOOTOB
Ha 10000 paboumx B 20 pa3 menbiie, yeM B Kutae. Poccusi Ha maHHbII
MOMEHT Haxoautcst Huwxke Tawnanaa, Manonesun, Mekcuku nu Oununnua
[3].

[Ipoanamu3upoBaB Bce (haKThl, MOKHO CKa3aTh, YTO €CTh OOJBINAs
CBS3p MEXKIy aBTOMAaTH3aIliedl W HayYHO—TEXHHYCCKHM IPOTPECCOM.
ABTOMaTH3aIlMI BO MHOTHX OTpacisX HaM IMO3BOJIET: PAIOHAIBHO
WCTONB30BaTh NPUPOJHBIX PECYpCOB, JHKBHUIUPOBATH ITOCIEACTBHUS
HEpPaIMOHAILHOTO HCIONB30BaHUS TPUPOJHBIX PECYpPCOB, IPOBOAHTH
OIepaluyU C XUPYPrU4eCKOU CKOPOCTHIO.
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METO/bI CHUXKEHUSA )KECTKOCTH BOJIbI B I'. BUPCK

AHHOTALIUA: OpHoWt W3 HEXKENATeNIbHBIX  XapaKTEPUCTHK
HEKOTOPBIX TPYHTOBBIX M TIPUPONHBIX BOIHBIX WCTOYHHKOB SIBIISCTCS
JKECTKOCTh. JKEeCTKOCTh B MPUPOIHON BonE OOYCIOBICHAa PacTBOPCHHBIMHU
MHUHEpajlaMi, B OCHOBHOM COCIMHCHUSMH KalbIlUs W MarHus. B maHHOM
CTaThe PACCMAaTPHUBAIOTCSI METOMBI CHIDKEHHS KECTKOCTH BOIBL.

KJ/IIOYEBBIE CJIOBA: nuThbeBas BoJda, »KECTKOCTb, JKECTKas BOJa,
METOJIbl CHW)KEHHS JKECTKOCTH, TEPMHUECKOE YMSTUEHHE, PEareHTHOE
yMArdeHue, 00paTHBIH 0CMOC, 3JIEKTPOINAIIUS.

KectkocTh sBNSeTCS OXHOW M3 PacHpOCTpaHEHHBIX IMpodieM
KagecTBa BOJABI BO BceM Mmupe. B obmieit cioxuHoctH 70% MOBEpXHOCTH
3emin MOKphITO BOmoil. M3 Hux 97% - 3TO TONBKO MOpCKas Boja
(HempurogHas i UCTOIb30BaHus). TombKo 2,5% MPecHO! BOABI TOCTYITHO
JUIS ACTIOJIB30BaHUS YEIOBEKOM, W U3 3TOT0 TONbKo 0,5% wmcmonmp3yercs B
Ka4yecTBE MUTHEBOM BOABI. [ pYHTOBBIE BOJIBI COMlEpKaT OOJIBIIIE MUHEPAIIOB,
YeM IMOBEPXHOCTHBIC BOJBI, MOATOMY OHH TBEp)KE, UYeM IOBCPXHOCTHBIC
BOJBI. 3HAHHE JKECTKOCTH BOJBI MMEET Ba)XKHOE 3HAUCHHE MU OICHKE ee
UCTIONB30BAaHUSI B KAdecTBE  OBITOBOTO WM  NPOMBIIUICHHOTO
BojlocHaOxeHMs. JKecTkas BoAa TPEMATCTBYET OTMBIBAaHUIO, CTHPKE,
KynaHuio U JU4HOM TurumeHe. Opexaa, BHICTUpAaHHAs B KECTKOW BOjE,
MOXET BBITVIANETh TYCKJIOW M XecTkod Mcmonb3oBaHME € MBUIOM B
JKECTKOM BOJie MOXKET HAHECTH ITOT JIMIKUI OCTaTOK HAa KOXY M MOXET
MIPUBECTH K Pa3APaKEHHIO B CITA0OKHUCIBIX yCIoBuAX [1].

PaccmoTpuM MeTOnbI yMATHeHUS BOABL. TepMuueckoe ymsAcyeHue B
pe3ynbpTaTe KOTOPOTO HECTaOHMIbHBIC THAPOKAPOOHATHI KaJblAs U MarHUS
Ha OCHOBE KHWIIANICH BOJIBI pa3llaralorcs ¢ oOpazoBaHmeM Hakumu. K
HEJ0CTaTKaM TaKOr'o METO0/1a OTHOCATCS: BPEMEHHOE CHUKEHHE JKECTKOCTH,
Oonpmvie YHEPro3aTpaThl (YTO B MPUHIIMIIE BO3MOXKHA JIMIIB MIPHU HAJTUYUU
JIeHIeBbIX UCTOYHUKOB TeIula, Takue Kak TILI).

Peazenmnoe ymseuenue cniocod KOTOPOro OCHOBAH Ha JOOABICHHUU B
BOJy KanbluHupoBaHHON coabl Ma, COy; wmu ramenoit ussectu Ca (OH])..
Hanpumep, mobaBieHne rameHod W3BECTH NPUBOIUT K IIPEBPAIICHUIO
coJleil Kanblus B HEPAacTBOPHMBIN KapOoHAT. JIydmmm peareHTOM Iis
yCTpaHeHHUs1 OOIIeil JKEeCTKOCTH BOXBI SBISIETCS OpTodocdhar HATPHSL
NagPO,. Oprodocharsl Kaablys U MarHus OYEHb IUIOXO PaCTBOPHMEI B
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BOJIe, TIODTOMY WX JIETKO OTACIHTh MEXaHUYECKOH QuibTparueid. DToT
METOJI OINpaBJaH TPU OTHOCHUTEIHHO BBICOKOM pAacXOJ€ BOJBI, TaK Kak
CBS3aH C PCHICHHEM psila CHeUU(pUUCCKUX 3amad: (QUIbTpaIis OCaaKa,
TOYHAs TO3MPOBKA pearcHTa.

Ob6pamublii 0cmMoc 3TO METOJI OCHOBAaH Ha IMPOIYCKAaHWU BOJBI uepes
MOJIYIIPOHUIIAEMbIE MEMOpaHbl. BONBITUHCTBO IPYrUX COJEH YIAIAIOTCS
BMECTE C COJISIMH JKECTKOCTH. D()(PEKTUBHOCTh OYMCTKHA MOKET ITOCTUTATh
99,9 %.

Dnexmpoouaaus OCHOBaH Ha YIAJICHUHU COJICH U3 BOJIBI IO IEHCTBHEM
JJIEKTPUYECKOTO TMOJIA. YJajJeHHWEe HWOHOB PAaCTBOPCHHBIX  BEIICCTB
MIPOUCXOJUT 3a CUET CHEIUAIbHBIX MeMmOpaH. Kak w B ciydae ¢
TEXHOJIOTHEH 00paTHOrO 0CMOCa, TOMHMO HOHOB KECTKOCTH YIAJSIOTCS H
JPYTHUE COJIH.

B X04€ 5KOJIOrMY€CKOro MOHUTOPUHIA MNUTHLEBOU BOJIbI BBIACHHIIOCH,
YTO BOJa, MoAaBacMas HacelcHHIO KoCTapeBCKUM  B0/103a00pOM,
cootBerctByeT CanlluH 2.1.4.1074-01 «IlutheBas Boma. [urneHudeckue
TpeGOBaHI/IH K Ka4€CTBY BOJblI LCHTPAJTIU30BAHHBIX CHUCTEM IIMTHLCBOI'O
BojocHaOkeHHs. KOHTpoJb KadecTBa CaHUTAPHO-3IHIEMHUOJIOTHICCKIE
MpaBWjia W HOPMATHUBBD» II0 BCEM IIOKA3aTEIIM, KPOME JKECTKOCTH.
JKecTKoCTh BOIBI MPAKTUIECKU BCEX CKBaXKHH BBIXOJIUT 32 MPEACIHl HOPMBI
W ONr3Ka K MpelelbHO JOIMycTUMOH. [IOBBIIICHHAsS KECTKOCTh MOXKET
OBITH 00YCIIOBJICHA BBICOKHM COJIEpP)KaHHUEM COJIel B TOJ3EMHBIX BOJaX, a
TaKKe 3HAYUTEIBHBIM U3HOCOM ceTeil BojocHabxenust [2;3].

B cBs3u ¢ atuMm ropox bupck Ha KocrapeBckoMm Bopo3abope umeer
AKTYaJIbHOCTb BHCAPCHUA SKOHOMHUYECKHU BBII'OJHOTO METOJa CHUXXCHHUSA
JKETKOCTHU BOBbI.
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MIpaBUJIa U HOPMATHBBD.

3. HUcmamoBa A.A., Koxbuma M.IO., Caduxamop P.A.
OKoNOrn4ecKnii MOHUTOPHHI KadecTBa NHThEBOW Boxel / Camapckuit
Hay4HBIH BeCTHHUK. - 2017. - Ne2. - ¢. 51-55.
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HNCCIEJOBAHUE TEOMETPHYECKUX XAPAKTEPUCTHK
SJUVIMINTHYECKOT' O ITAPABOJIOU A

Bo MHOTHX BHIax MpakTHUECKON AESTEIHHOCTH B IIpOIecce MO3HAHUS
SBIICHUHA TPHUPOIBl YEIOBEK IIOCTOSHHO BCTpEYaeTCs C IJHHUAMH U
TIOBEPXHOCTSMH CaMOU pazINIHON (POPMBL.

I[IpemveroM  Hamero  BHUMaHHUS  SBIACTCS  TOBEPXHOCTh B
mudepeHInATPHON TeOMETPUHN - AIUTUNTHYCCKUN TapadoiIon, KOTOPHIH
3aJacTcs ypaBHeHueM: X=U,Y=V,Z = u2 + V2

Jis  wW3yd4eHWss JaHHOM TOBEPXHOCTH
HaiineM HEKOTOpHIC XapaKTePUCTHKHI
HCCIIElyeMOU IOBEPXHOCTH.

[Ipu AeTanbHOM W3YUCHHH XapaKTEPUCTUK
HOBEPXHOCTH DJUIMITHYECKOTO Mapadoiiona,
MBI UCIIOJIb30BAJIM METO Il A depeHInanbHOM
TEOMETPHH B KOHKPETHO B3SATOU TOUKE

A (U=1,v =1)u nonyunnu creayromue

v

pE3yNbTaThIL:

Pucl. Dimmunrtrueckuii
napabonons

1. Koaddunmenrs: I kBapparnanoit GpopMbl TOBEPXHOCTH:

Oun= ?uz :1+4u2! O0,=0x= Fuﬁ/ :4UV!922 = I?vz =1+4v%,

2
Homyunnu ~ CUMMETPHYHYIO — MaTpuly g = 1+4u Auv -
i 2
4uv 1+4v
k03¢ ¢unnents | kBagpaTuuHON GOpMBI TOBEPXHOCTH.
2. ToacraBwiu Touky A ¢ KoopauHatamu Y :],v:l, TIOJTYIHIIH

011 =901, =0, =40, =5
3. iuHa BekTOpa HOPMAJIH:

Nz[ru);'ﬂzm=M=3.

4.  Koadpduuuments! Il kBagpaTuaHOH GOpMBI TOBEPXHOCTH:
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F (10,2u),F,(0,1,2v),F, (0,0,2),F, (0,0,0,F, (0,0,2).
Lo 2
3

Torna, b, = ML Y g; b, =0;b,, ==- koadpdpuumentsr Il
3

2

V9192 — 0
KBaZpaTU4IHOH (GOPMBI TOBEPXHOCTH B T.A.
5. Haiinem HanpapieHue KacaTelnbHOHM K KpuBoH ( B Touke A.

—

y y (F.1)
Hanpasnsromuil BekTop KacaTeiabHOI P 5 Gasuce '/ imeer

(1)
KOOPJIUHATHI .
6. IlogcraBum Bce HaiiieHHbIE 3Ha4YeHUS B (GOPMyYILy IS BBIYHMCIICHUS
HOPMaJIbHOW KPUBU3HBIL:
 _ bydu? + 2, dudv +b,,dv? 3ttt 2

g,,du? +2g,dudv+g,,dv> 5+8+5 27

7. Hatinem nmuHIE KPUBU3HEI 110 (POPMYIIE:
du®> —dudv dv?
Ou O, 0 |=0;
hll b12 b22
Pemaem nuddepeHnnanbHoe ypaBHEHHWE W HAXOAMM JIMHUU KPUBHU3HBI:
du=0=u=C;dv=0=v=-C,
TakuMm 00pa3oM, MBI W3YUUIH DJUTUNTHYECKUN mMmapabonous u

HAaIlUTM €r0 XapaKTePUCTHKH IIOCPEACTBOM METOJO0B U depeHIHaTbHOIMI
FEOMETPUH.

Jlureparypa

1. Aranacsn JI.C., I'ypeBuu I'.b. I'eomerpus. Y. Il. //Yuebd. mocobue
JUIsL CTyJeHTOB (u3.-Mat. ¢ak. neq.nH-ToB. - M.: «[IpocBemenue», 1976.-
447c.

2. Hopgmen A.IL //Kp. xypc nuddepeHunansHoit reomerpun. - M.:
dusmatrus, 1958. - 244 c.

3. Hoppen A.IL. Teopus noBepxHocteid. M.: TUTTJIL, 1956. - 260 c.
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OB30P MOJKJTIOYEHMNSI BA3BI JAHHBIX SQL LITE B CPEJE
PA3PABOTKH ANDROID STUDIO

Ba3pl maHHBIX BajkHas 4acTb COBpeMEHHOW pa3paborku. Ha maHHBIN
MOMEHT, 0€3 WCIOJIb30BaHuss 0a3 JaHHBIX HEBO3MOXHO pPEaln30BaTh
ObIcTpoe, yA00HOE U TOYHOE B3aUMOJCHCTBHE MNPOrPAaMMbl U JaHHBIX.
SQLite — »3T0 cucTtema ympaBieHHs PENSIHOHHBIMU 0a3aMd JaHHbIX,
nmoxoxast Ha Oracle, MySQL, PostgreSQL u SQL Server.

Co3z0anue baszvl dannvix ¢ nomowwio SQLiteOpenHelper

CaMplii MPOCTON CHOCOO YIpaBiCHUS CO3MaHHEM O0a3bl JaHHBIX WU
BepcussMH — co3aath moxakiacc SQLiteOpenHelper. Oun  ympomraer
yhnpaBjenue 0a3oii gamueix SQLite, cosmaBas BJI, ecium oHu He
cymiecTBytoT. Heo6x0auMo ToBKO Tiepeonpeneuts Metoasl onCreate() u
onUpgrade(), uTtoObl yka3aTh HY)XHOE JCHCTBHE JUIS CO3MaHHS HIIH
OOHOBJICHHS 0a3bl TAHHBIX:

public class SampleDBSQLiteHelper extends SQLiteOpenHelper {
private static final int DATABASE_VERSION =1,
public static final String DATABASE_NAME = "sample_database";
public SampleDBSQLiteHelper(Context context) {
super(context, DATABASE_NAME, null, DATABASE_VERSION);}
@Override
public void onCreate(SQLiteDatabase sqLiteDatabase) {
sgLiteDatabase.execSQL(SampleDBContract.Employer. CREATE_TABLE) }
@Override
public void onUpgrade(SQLiteDatabase sqLiteDatabase, int i, int i1) {
sgLiteDatabase.execSQL("DROP TABLE IF EXISTS " +
SampleDBContract.Employer. TABLE_NAME);
onCreate(sqlLiteDatabase);
b
O6noenenue SQLiteOpenHelper

Ha panneiii moment B Android Studio SQLite y Bac moinkHa GBITH
coszmaHa Tabinuma Employer u B Hee moGasiieHbl 3HaueHus. Eciau Bbl He
M3MEHsETe BEpCHIO 0a3bl JAHHBIX, HOBas Tabimuma Employee we Gyner
cozmaHa. K coxaseHHIo, €cly BBl W3MEHHUTE BEPCHIO Yepe3 HMOBTOPHBIN
BeI30B Meroga onUpgrade(), To tabnuua Employer Gymer cOpouieHa.
YT1oObl NPEAOTBPATUTH 3TO, MOXHO 3aKOMMEHTHPOBATH WIH YHAlUTh
omneparop drop B meroae onUpgrade() u mo6aButs onepatop execSQL() aus
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coznanus tabnunsl Employee. Tockonbky Tabmuma Employee ccputaercs
Ha Tabnuiry Employer, cHauana Heo6xoaumo co3nath Tabnumy Employer:

public class SampleDBSQLiteHelper extends SQLiteOpenHelper {
private static final int DATABASE_VERSION = 2;
public static final String DATABASE_NAME = "sample_database";
public SampleDBSQL.iteHelper(Context context) {
super(context, DATABASE_NAME, null, DATABASE_VERSION);

}

@Override

public void onCreate(SQLiteDatabase sqLiteDatabase) {
sgLiteDatabase.execSQL (SampleDBContract.Employer. CREATE_TABLE);
sgLiteDatabase.execSQL (SampleDBContract.Employee. CREATE_TABLE);

}.
@Override
public void onUpgrade(SQLiteDatabase sqLiteDatabase, int oldVersion, int newVersion) {
if(oldVersion == 0 && newVersion == 2) {
sgLiteDatabase.execSQL("DROP TABLE IF EXISTS " +
SampleDBContract.Employee. TABLE_NAME);

else {
sgLiteDatabase.execSQL("DROP TABLE IF EXISTS " +
SampleDBContract.Employer. TABLE_NAME);
sgLiteDatabase.execSQL("DROP TABLE IF EXISTS " +
SampleDBContract.Employee. TABLE_NAME);

onCreate(sqLiteDatabase);

3akaiouyeHue
B 3T0it cTarthe MpoaEeMOHCTPUPOBAHO HCIOJB30BaHHE 0a3bl JAHHBIX
SQLite B mnpunoxenusix Android. Beut  ucmons3oBaH obpasen Juis
JeMoHcTpanuu 0a3 TaHHBIX ¢ oubimorekoit SQLiteHelper.  basbl maHHBIX
Android SQLite — 53T0 MoOIIHOE CpEICTBO, OCTYIHOE JUIS BCEX
MOOMIIBHBIX NPHIIOKCHHUI.
Jlutepartypa

1. Jeeux  TIpudpdurc/ Jou  I'pudpdurc  «Head First.
IMporpammuposanwue 1t Androidy 2019r. - 322c¢.

2. Odunmaneaeiii ucrounuk Android. TexHuueckas HOKyMEHTAIIHS.
Cratbst SQLLite:
https://developer.android.com/reference/android/database/sqlite/SQLiteOpe
nHelper
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CUCTEMHO-JESITEJILHOCTHBII NOJXO0/1 B
HUCIOJb30BAHUU BUPTYAJILHOI'O IABOPATOPHOI'O
9KCHEPUMEHTA O ®U3UKE

Kak wm3BecTHO, (hm3mueckuii y4eOHBIH 3KCIEPUMEHT HMEET O4YEHb
B)XHOE 3HAUCHME IJIS PEIICHUA 3a1ad 00ydeHHUs (pHU3HKe, B YACTHOCTH IS
00y4eHHs 3KCIIEpUMEHTAIbHOMY MeTony mo3HaHus. Ocobast poss 31ech
NPUHAIJICKUT Ja0OpaTOPHOMY IKCICPUMEHTY, Kak 3(QeKTuBHOMY
CPEICTBY BKJIIOUEHHS YYAIIMXCS B CaMOCTOSATENBHYIO I103HaBaTEIbHYIO
JesaTenbHOCTh.  Hapsamy ¢ HaTypHBIM  BCe yalle y4yHTeNs CcTanu
UCIIOJIb30BaTh BUPTYaJIbHBIN Ja00PaTOPHBIN AKCIIEPUMEHT B CHITY psijia €ro
YHUKAIBHBIX  JUAAKTHYECKHX BO3MOXHOCTeH. OpHako, Yacto J3TU
BO3MOXKHOCTH Y4YHTeNlb HE TOTOB HCIONb30BaTh M JOCTHKEHUS
pe3ynbraToB, 3asBieHHbIX HOBbIMH PI'OC. OmHa W3 TPUYUH TaKOTro
MOJIOKEHNS, Ha HaIl B3TJAJ, OTCYTCTBHE JIOCTYIHBIX METOJIMYECKHX
PEKOMEHAAIMH 110 MCIIOJIB30BAHUIO BUPTYAJIbHOTO SKCIIEPUMEHTA C YUETOM
HayYHBIX OCHOB CHCTEMHO-JIESITEIbHOCTHOTO TI0IX0/1a.

He xaxxap1ii HaTypHBIN 3KCIIEPUMEHT MOKHO IPOBECTU. BUpTyanbHbIi
9KCIEPUMEHT /1aeT BO3MOXKHOCTb OCYIIECTBUTH OIIBITHI, KOTOPHIE TPYIHO
WM HEBO3MOXHO peajn30BaTh B y4eOHOH nabopaTopuu MO HpUIMHAM
TEXHUYECKOTO WJIM YKOHOMHYECKOT0 XapaKTepa.

BupTyasnpHbBle 3KCHEPHUMEHTHl HMEIOT MHOTO IPEUMYIIECTB Iepes
HaTypPHBIMU:

—  JIETKOCTh OpraHu3anuu (ppoHTaNpHON JabopaTOpHOM pabOTHl — UIA
Yero HyXKeH TOJIBKO KOMIIBIOTEPHBIH KJlacc;

—  HH3Kas CTOMMOCTb BUPTYalIbHOTO SKCIEPUMEHTA — BCE IKCIIEPUMEHTBI
BBINOJIHAIOTCSL HAa OJHUX M TeX K€ KoMIbloTepax. «BupryambHoe
o0opynoBaHHe» HE W3HAIIMBAECTCS, HE JIOMaeTcs, He Tpedyer
00CITyKMBaHHS U PEMOHTA;

—  BO3MOXXHOCTb MHOTOKPATHBIX, WTEPAl[HOHHBIX HCCIEIOBAaHUHI ¢
U3MEHEHUEM HauyalbHBIX YCIOBUH, UTO MO3BOJISIET PEIIUTh CIOXKHYIO
3a/1a4y METOJJOM UMHUTAI[IOHHOTO MOJICTUPOBAHNUS;

—  BO3MOXXHOCTb BHPTYaJIbHOTO 3KCIEPHMEHTHPOBAHHUS BO BHEydueOHOE
BPEMSI, CAMOCTOATENBHO, HA JOMAIIHEM KOMITBIOTEPE.

HenocraTtkoM siBisieTcss OrpaHUYEHHBIM XapaKTep B3aMMOJICHCTBUS
YUaIerocss C HCCIELyeMBbIM OOBEKTOM. SICHO, YTO peanbHbIH OOBEKT,
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peajbHBIe M3MEpUTEIbHbIE MPUOOPHI 3HAYMTENBHO CI0XKHee W Oorade mo
CBOUM CBOWCTBaM I10 CPaBHEHUIO C BUPTYaJbHBIMU aHAJIOT'AMH.

OcHOBHas 33ja4a y4UTeNsl Ha YPOKE — OpraHM3alys JIEeSTENbHOCTH
y4ammxcs, I03TOMY €My HEO0OXOIMMO YYUTHIBATH IICHXOJIOTHYECKHUE
NIPUHLIUIIBL, HAa KOTOPBIE MOYKHO IPH 3TOM ONHUPATHCS, YTOOBI MOCTEIEHHO
ydamuecss  0O0yJalnuch  CaMOCTOSITEIBHOMY — BBINIOJMHEHHIO  JIFOOOM
JEATETbHOCTH.

UYenoBeka HENb3s 3aCTaBUTh CO3HATEIHHO BBIIONHATH ACHCTBUS, 3TO
MOXET OBITh pe3yabTaTOM TONBKO ONPEICICHHOH METOOWKH e¢
OpraHHU3aIlH B COOTBETCTBHH C JEATEIbHOCTHON IICHXOJIOTHEH, 2 UMEHHO B
COOTBETCTBUHM C IIPUHIUIOM: KaKIO€ JICHCTBHE, HA KOTOPOE OPraHU3aTop
no0yxaaer o0y4aeMoro, IOJDKHO OBITH ICHXOJIOTHYECKH ITOJIOTOBICHO
pe3ylibTaTaMu BBITIOJIHCHUA npeabIAyIIuX I[eﬁCTBHﬁ. D1 OTallbl,
JIOTUYECKH CIEIyIolue JApYyr 3a ApYroM TIpH BBINOJHEHUH JI000H
JIeSTEILHOCTH, ONIPEAEIICHbI TICHXO0JIOTaMH, OHH N3BECTHBI.

Ha ocHoBe N3Y4YCHUSA TCOPETHUCCKUX OCHOB JACATCIBHOCTHOTO
noaxoJga K O6y‘IeHI/I}O Mbl NPUIIM K BBIBOAY O TOM, YTO HNPHUMCHCHUEC
BUPTYAJILHOTO JIaDOPaTOPHOTO SKCIEPHMEHTa Ha ypokax (HU3UKH OyzeT
3¢ ¢GeKTHBHEIM ¢ TOYkH 3peHHs TpeboBanmit PI'OC, ecmu ydurens
OpraHM3yeT €ero BBINOJHEHHE YYalIUMHCA C YYETOM CTPYKTYpBHI
MIPOJYKTUBHOM NESTENFHOCTH KaK MCHXOJIOTHYECKOH KaTeropuu, TO €CTh
LEJICHANIPABJICHHO ~ BKJIIOYAeT ydamuxcst (C Ienpio  OOydeHms) B
CO3HATENbHOE BBIOJHEHNE CIIEAYIOINX ACHCTBHNA: BBIABICHHE MPOOIEMBI,
(dopMmyaupoBaHKe LENH, pa3paboTKy Meroda (crmocoba), moadop CpeacTs,
COCTaBJICHUE MTPOTrPAMMBI, TPOBEJCHUE IKCIIEPUMEHTA, aHAIIM3 PE3YJIbTaTOB
1 GOpMyNHUpOBaHHE BBIBOIOB.

Jlutepartypa

1. Kum B.C., BuptyanbHbsle 1 HaTypHBIE 3KCIIEPUMEHTHI B 00y4YeHHN
¢msuke // BectHnk MOCKOBCKOTO TOCYIAapCTBEHHOTO —OOJaCTHOTO
yauBepcurera. — 2010. - Nel. — c. 163-168.

2. JleouteeB A.H. JesrenpHocTh. Co3Hanume. JImgHOCTB. Yuel.
nocobue/A.H. JleoutseB — M.: Cmbicit: Akanemus, 2004. — 346 c.

3. Taneuna H.®. [Tenarornyeckas mcuxoyorus: Y4eOHUK JUISA CTY/.
cpen. men. yde0. 3aBeqeHHd. 2-¢ m3n., crepeoti. — M.: M3garenbckuit
neHTp «Axagemusy, 1998. — 288 c.
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HNCITIOJBb30BAHUE BUPTYAJIBHOI'O
JEMOHCTPAIIMOHHOI'O OKCIIEPUMEHTA 11O ®U3UKE B
YCJIOBHUAX CUCTEMHO-AEATEJIBHOCTHOTI' O TIOAXOJA

WzBectHO, dYro (m3mdeckmii y4eOHBIH  OKCICPUMEHT  HMEeT
HEOIICHNMOE 3HaYCHHE IUIS PEIICHHS 3a1ad o0yueHus (pru3uKe, B 4aCTHOCTH
U OOYYCHHS SKCIIEPUMEHTAIFHOMY METONy TMo3HaHusA. «HaTypHBIi» ke
JIEMOHCTPAIIMOHHBIA 3KCIIEPHUMEHT C TUTIOBBIM IKOJIEHBIM 000pYIOBaHHEM
B CHJIy MHOTHX OOCTOSTEILCTB B IMOCJCIHEES BPEMs B IIKOJAX 3aTPYIHEH.
Bce Ooutblire mosBAsSETCS BO3MOXHOCTEH JIJIsl HCIIOJIb30BAHUS BUPTYaIBHOTO
skcriepuMenTa. OIHAKO YYHTENh HE BCErJa WCIOJIb3YeT H3BECTHBIE
JUTAKTHYCCKUEC BO3MO>XKHOCTH BUPTYAJIbHOI'O JACMOHCTPAIITMOHHOT'O
OKCIIEPUMEHTA, KaK TMEPCHEKTUBHOTO TEXHUYECKOT'O0 CPEACTBa OOYy4EHHS,
JJIA TIOAACPIKaHUA aKTHUBHOU MO3UIIMHN YYCHHUKA Ha YPOKE, IJIs1 OpraHru3anun
MPOAYKTUBHOW NO3HABATEJIbHOM NEATENbHOCTH Yydamuxcs. Yacto 3ToT
SKCIIEPUMEHT HCIOJIb3YETCSl KaK MILTIOCTPATUBHOE CPEACTBO MpPH Mepenade
TOTOBBIX 3HAHWH. 3HAYUT, YIUTEIh (PUIUKHA HE COBCEM TOTOB K PEHICHHUIO
9THX 33124 B 00YUCHUH CBOEMY IIPEIMETY.

O¢ddekr 0T IEMOHCTPAIIMOHHOTO  OMBITa, HATYPHOTO WK
BUPTYAJIBHOTO, 6y}1€T 3aBUCCTH OT TOT'O0, HACKOJIBKO aKTUBU3WPOBAaHA
TMO3HaBaTCJIbHaA JACATCIbHOCTh YYallUXCs MPU €ro HUCIOJb30BaAHUU. Ecan
OH SIBJISIETCS. HE MPOCTO BHU3YabHOW WJUTIOCTpAIEl mepefaud yduTelneM
FOTOBBIX 3HAHHH.

3HaHI/IH, IMOJIYYECHHBIC B TOTOBOM BHJE, KaK IIPaBUJIO, BBI3BIBAIOT
3aTPyIHEHUS] YYEHUKOB B MX NpHMEHEHWHU. [lodTomMy ocoboe BHUMaHHE
HY)KHO VACTHTh WCIIONB30BAHUIO METOJOB, TpPEOYIONMX aKTUBHOU
MBICIIUTEIEHOW  JIGATCIIFHOCTH  ydamuxcs. Jing 3Ttoro  HeoOXoaumo
NPUBJICYh YYANIMXCSA K [EIsIM W 3aJadaM ypoKa; BO3OYAHTH HHTEpEC K
COJIEP>KaHHUIO MMOBTOPSEMOT0 U BHOBb M3y4aeMOIo MaTepuana.

Kak  opranuzoBaTb  3KCHEPUMEHT C  Y4YETOM  COJACpMKaHHS
MICUXOJIOTMYECKON KaTErOpUH «IPOAYKTUBHAS JEATEIbHOCTH)»?

OpFaHI/ISOBaTB MPOAYKTUBHYIO JACATCIBHOCTH YYallUXCAd 3TO 3HAYUT
BKJIIOUUTh YYEHUKOB B BBINOJHEHHME BCEX €€ CTPYKTYPHBIX JIEMEHTOB B
COOTBETCTBYIOIIEH JIOTHYECKOHN MOCIe0BaTeIbHOCTH. BO-T1epBhIX, MOTHUB,
TO eCTh Oco3HaHue moTpeOHOCTH. CTONKHYBIINCH C TNPOTHBOPEYHEM B
CBOEGM OIIBITE, YYCHHK OCO3HA€T HEOOXOAMMOCTH JEeATEIFHOCTH. Bo-
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BTOpHBIX, Lenb. Korza ydeHMK oco3Hanm MOTpeOHOCTh B JAESTEIbHOCTH, OH
TOTOB CaMOCTOSATENIBHO C(OPMYIHPOBATh LIENb JESATENbHOCTH. B-TpeThux,
pa3zpaboTka MeToza. IlocTaBUB KOHKPETHO II€JIb, YYEHHK TOTOB
CaMOCTOSATENILHO HaWTH crmoco0 IOCTHXKEHHs LeNd, pa3padoTaTh METOo]
BBINIOJTHEHHS JIESITEILHOCTH B 0000IIeHHOM BHzae. B-ueTBepThiX, moadop
cpenctB. Pa3paboraB MeTOJ BEINONHEHHUS JCATENBHOCTH, YUEHHUK
TICHXOJIOTHYECKH TOTOB OIPENENUTh, KaKWe CPEICTBA U1 BBHITOJHEHUS
NeWcTBUH MeToma eMy TOHajmoOsTca. B-maTeIX, Korma cperncTsa
mof00paHbl, OOYYAIOMIMICA TOTOB COCTaBHTH IUIAH, TO €CTh IPOTPaMMy
JeicTBUi. B-1IecThIX, caM COCTaBUB IUIaH, YICHUK TICHXOJIOTHYECKH TOTOB
BEIIIOIHUTG ~ JCATENBHOCTh 10 IUIaHy. B mporecce  BBITOTHEHUS
JeSTeIbHOCTH, YYEHHK I[OJydaeT pe3yibTaThl, KOTOpblE HE00X0IUMO
00paboTaTh U NPOAHATU3UPOBATh, COMIOCTABUB UX C LENBIO JESATEIbHOCTH.
IIpoBeas aHanu3 pe3yabTaTOB MAEATEIBHOCTH, YYEHUK ICHUXOJIOTHYECKU
TOTOB CAMOCTOSTENBHO ChOPMYIUPOBATH BHIBOABI.

Takum, o00pa3oM, HAy4YHThb JESITEILHOCTHM — 3HAYUT, HAYYUTh
BBIMOJIHATH BCE yKa3aHHbIE JEHCTBUSA, U3 KOTOPHIX OHA COCTOUT. TOJBKO B
TaKoO IOCTIEIOBATENHHOCTH JACATEIFHOCTh MOXKET OBITh OCO3HAHHOW U
camocrostenbHoM.  Ilo  gpyro  cTpyktype wid B JApyrou
MTOCTIETOBATEIEHOCTH YICHUK MOXKET JEHCTBOBATH TOJNEKO PEIPOIYKTUBHO,
0 yKa3Ke.

[IprMeHeHE BUPTYaTFHOTO JEMOHCTPAIMOHHOTO SKCIIEPUMEHTA, KakK,
COOCTBEHHO, M HaTYpPHOTO, Ha ypokax ¢u3uku Oyner 3(GeKTHBHBIM C
Toukn 3peHus TpeboBaHmi PI'OC, ecnum yuuTedpr Ha €ro OCHOBE
OpraHu3yeT MPOJYKTHBHYIO IO3HABATEIbHYIO IEATEIBHOCTh MO PELICHUIO
MIO3HABATENBHBIX 3aJad pOKa, TO €CTh IIeJICHANPABICHHO BKIOYAET
y4Yalnuxcsa B CO3HATEJILHOE BITTOJIHEHHUE CIICAYIONINX 1eHCTBUNA: BRIIBICHHE
pobsieMbl, GopMyITUpOBaHKE IE]H, pa3paboTka METo/a, MOI00p CPEIACTB,
COCTaBJIEHUE NPOTPaMMBI, IPOBEAECHUE SKCIEPUMEHTA, aHAIIN3 PE3yJIbTaTOB
n GopMynupoBaHUE BEIBO/IOB.

Jlutrepartypa

1. Tapmamo M.IO., 3aBpsnoB JI.B. Metoauka mnpoBeacHUs
BH/ICOKOMITBIOTEPHOTO (DU3NYECKOTO 3KCIIEpUMEHTa B CpeaHeil mikoie. //
WzBectus BI'TLY, Bonrorpan, 2012.

2. Xacanosa C.JI. BupryanbHble J€MOHCTPALMOHHBIE OIBITHI B CPEHEH
obmeobpa3oBarenpHoi  mikosie. CoBpeMeHHBIE TpoOJIeMBI HAyKd U
obpaszosanus - Ne6 / [lemarorndeckue Hayku, 2017.
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YINPABJEHUE MUKPOKOHTPOJIJIEPOM ARDUINO
YEPE3 UHTEPHET

B coBpemenHOoM wMupe Bce Oomblie W OOJBIIE IOSBISIOTCS
OOBSBICHUSI  CBSI3aHHBIE C  KOMITBIOTEPHBIM  YNPaBJICHHEM  JOMA.
[Ipennaraemble  cHCTEMBl HWMEIOT pas3HBIM  (YHKIHOHAT, HadMHASL
yIpaBICHUEM OCBELICHUs, 3aKaH4yMBas 3aBapuBaHuneM kode. Ho Bce
CYIIECTBYIOIIME CUCTEMbI OOBEANHEHBI OJTHOM IIETIBI0 — O0JIETYEHHE KU3HN
4eJIoBeKa.

He cMoTpst Ha pacripocTpaHEeHHOCTh CUCTEM, CYIECTBYET mpobiiema ¢
[IEHOBOM JOCTYMHOCTBIO MpoJyKTa. Ha ceromHsmmHuii JeHb OOJBIIMHCTBO
JIOJIe He MOTYT IMO3BOJIUTH ceOe MPUOOPECTH CYIIECCTBYIOIINE CHCTEMBI,
13-3a BBICOKOH IIeHbI 000PYI0OBaHUs U ero odciayxuBaHus. Vcnonp3oBanue
Arduino mo3BoNSIET pPEIIUTH 3Ty OPOOJIEMYy W3-3a HEIOPOTOH  IICHBI
npoaykra. B cBsi3m ¢ 3THM, B JaHHOH crartbe OyJaeT paccMaTpuBaThCs
YIpaBJIEHUE JIOMOM 4epe3 HHTEPHET, C ITOMOIIBI0 MHKPOKOHTPOJUIEpA
Arduino.

VYnpasneHne JOMOM COCTOUT M3 CIIETYIONINX [IaroB!

1. TloaxmroyeHWe JaTduKa K MHUKPOKOHTpoiuiepy Arduino,
MOAKJIIOYEHNE K UHTEPHETY,

2. Opranusanys nepejayu JaHHbIX C TJIaThl Ha CEpBep;

3. BbIBOA JaHHBIX HA CTPAHHILY;

JUie  noHMMaHWsA IPUHLUIA YIPABJIEHUS JIOMOM C IIOMOILBIO
MHUKpPOKOHTpOJUIEpa OyJeT paccMOTpeHa fepeadya AaHHbIX O BIaXHOCTH U
TeMmnepatype Bo3myxa ¢ matumka DHT11, ¢ momomsro miatsr Arduino
UNO.

Hlar 1. [NoakiroveHHe AaTYMKa K MHKPOKOHTpouiepy Arduino,
MOJKIIIOYEHHE K HHTEPHETY.

Jnst 1ocTyna B MHTEPHET IUIaTa IMOAKII0YaeTCsl K pOyTepy ¢ IOMOIIBIO
Ethernet Shild, ucnonb3ys Buryro mapy. B cBoro ouepens Ethernet Shild
nojcoenuusiercs K ruiare ArduinO mytem HacakMBaHHsI MHHOB JpPYyr Ha
npyra. Jarank DHT11 B3amMoneiicTByeT ¢ MHKPOKOHTPOJIIIEPOM C
nomompio 3 BeixonoB. Beixon VCC mnoxpkmodaercst K 5 BOJBTOBOMY
nutannio. GND BbIXOX COOTBETCTBEHHO NoaKmMo4aercs K nuHy GND.
Beixon OUT mnoakimrodaercs K MUHY YIPaBICHUS, ¢ TOMOIIbIO KOTOPOTO
JAHHBIC MIEPENAIOTCS B MUKPOKOHTPOJIIEP.
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Ilar 2. Opranu3anus nepeadu JaHHBIX C TUIATHI HAa CEpBep.

Jlns mepenaun JaHHBIX € JaTylKa B MUKPOKOHTPOJUIEP 3arpyxaercs
MpOTPaMMHBIA KOJ, COJEpKalllMil aJropuTM JEHUCTBUUA Ui Mepelayu.
CHauana uaeT HOAKIIOUEHHE IUIAThl K CEpBEpy C MOMOIIBI0 JOMEHHOTO
HMEHH XOCTa, I/ie HaxoauTcs cepBep. Jlanee maer mepepada JaHHBIX Ha
3apaHee MOIATOTOBJICHHBIM TEKCTOBBIM (paiim Ha cepBepe. B koHme miara
IIPUHUMAET JaHHBIE, TOJIy4YEHHBIE C CEPBEPA, M HA OCHOBAHUH HTOTO MEHSAET
CBOM ITapaMETPBHI.

ITar 3. BeiBoa NaHHBIX HA CTPAHULLY.

CHauana co3nmaercs HTML pa3metka, st hopMHpPOBAaHUS CTPaHUIIBL.
[ocne, ¢ momompio kKoMaH HanucanHoW Ha PHP crpanmnma 3anonssieTcs
JIAHHBIMH, KOTOpbIE MOJyYeHbl C MHKPOKOHTpoJuiepa. Bo wu3bexanue
MOCTOSSHHOTO OGHOBIICHHS CTPAHUIIBI, HCIIONB3YETCS TEXHOJIOTHS ajax.
brnaromaps 3TOMy CTaHOBUTCS BO3MOXKHBIM OOHOBJICHHE JaHHBIX Ha
CTpaHMIIBI €KECEKYH/IHO, He OOHOBIISASA CTPAHUILY.

B nmanHoil paboTe OBUIO PAcCMOTPEHO YIMpaBJiCHHE JIOMOM uepe3
HHTEpHET. BBUIM NpOAEeMOHCTPHPOBAHBI IIard MOAKIIOYCHHS aTyhKa K
IU1aTe, OpraHu3anys Nnepeaadu JaHHBIX Ha CEPBEP U MOCIENYIOIIUI BBIBOJ
UX Ha CTPAHUILy CalTa.

Jlutepartypa

1. benoB, A.B. IlporpamMmMupoBaHre MHUKPOKOHTPOJUIEPOB LIS
HaunHaromMuX u He Toabko / A.B. Benos. - CI10.: Hayka u Texnuka, 2016. -
352 c.

2. https://lwww.arduino.cc/education

3. Aaunps, ®. MukpokonTposieps! cemeiictBa SX pupmbl Ubicom /
@. Aarnps. - M.: JIMK, 2016. - 272 c.
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TEXHOJIOI'USA OBYUYEHUA MATEMATHUKE HA OCHOBE
PEHIEHUSA KJIIOYEBBIX 3ATAY

Coznmanue MOTHBalMKA OOyYeHHs TpoOieMa, KOTOpas MPOHHU3LIBACT
BCIO HCTOpHIO OO0y4deHHsS MaTemaruke B Imkoje. OHa He TmoTepsia
aKTyalbHOCTh W B COBPEMCHHON mapamurmMe oOpa3oBaHHs. YUHUTEIb
JOJDKEH yMeTh copMupoBaTh Yy OOyYarOIIUXCS CIHOCOOHOCTH K
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CaMOpPa3BUTHIO, TMOTPCOHOCTH B 3HAHUSAX, YMCHHS Y4YUThCA. VIMEHHO
MOSTOMY MHOTHE YYHUTEIs CTPEMSTCS MEPECTPOUTh YUCOHBIN MPOIECcC TakK,
9TOOBI 3aMHTEPECOBATh HOBBIMH MAaTEMAaTUYCCKUMHU (paKTaMH, MPUYIUTH K
UX CaMOCTOSITEIbHO NOOBIBATH HOBBIC 3HAHUS. (s penieHus mpoOiieMbl
0o0yuyeHHs JeTel KaK HAYMHAIOUIEMY YYUTEI0, HCOOXOIUMO 3HATh HOBBIC
METOZBI H TEXHOJIOTHHA O0yUCHHS MaTeMaTHKe.

TexHonmorus 0Oy4eHHS — 3TO COBOKYIHOCTBH CPEICTB W METOMOB
BOCTIPOW3BEICHAS TEOPETHUECKH OOOCHOBAHHBIX MPOIIECCOB OOYUEHHS U
BOCTIMTAHMSA, TIO3BOJSIIONINX YCHEITHO pPEaH30BhIBATE IOCTABICHHBIC
oOpazoBatenpHble 1enu. Kak Oyaymero yduTenss MaTeMaTHK, BBI3BIBACT
HHTEpEeC TEXHOJIOTHS OOyYeHHS MaTeMaTHKe Ha OCHOBE pEIICHHUS 3ajad,
paspaborannas Poman ['puropreBuueM Xa3aHKMHBIM - COBETCKUH U
poccuifckuif meparor, 3acimykeHHbIH yuurens mkoiasl PCOCP, maypeat
ITpemuu IlpaButensctBa Poccuu B obnactu oOpasoBanus. B cucremy dopm
y4eOHBIX 3aHATUN B JJAHHOW TEXHOJOTHH OOyUYEHUS BXOIAT: YPOK-JEKITHS,
YPOKH PEUICHUS «KJIFOUEBBIX 3a]au4», YPOKH PELICHHS O0yJaroIuX 3ajaad,
YPOKHU-KOHCYJIbTallH, 3a4C€THBIC YPOKHU.

Wnest ypoKOB pemIeHHsT «KIIOYECBBIX 3a7ad» COCTOHUT B CIICAYIOIICM:
MOXKHO OTOOpPAaTh ONpEACICHHBI MHHHMYM 3allad, OBJIAACB PEUHICHUSIMHU
KOTOPBIX YYCHHK OYZET B COCTOSHHUH PEIIUTh JIOOYIO 3a/Jady Ha ypOBHE
MPOTPaAMMHBIX TPeOOBaHUI MO M3ydaeMoil TeMe. DTOT MHHHUMYM JOJDKEH
BKJIIOYATh 5-7 3a1au.

Cy1iecTByeT HECKOIBKO METOJIOB BEIOOPA KITFOUEBBIX 3a]1a4:

CooTHeceHHe 3ajad MO TeMe C YMEHHUSIMHU, KOTOPBIE IUIAHUPYETCS
chopMupoBaTh; 6) MeTO UCKIFOUCHUS U TOTIOJHEHHS KITFOUCBBIX 3a/1a4; B)
Mertoa ocHOBaH Ha METO/Iax PeIIeHUs 3aay 110 U3y4aeMoi TeMe.

Jlis  HAYMHAKOIIUX YYUTENeH IeJeco00pa3Ho MPHUMEHEHHE JSTOU
TCXHOJIOTUU HA4YaTh BBI60p KIIFOUYEBBIX 3aaa4 C METOJa HCKIYCHHA U
nqormonmHeHuss.  [103ToMy,  ONBITHO-’KCIEPUMEHTANBHYK  paboTy  TO
MPUMEHEHUIO BBHIIIEONUCAHHON TEXHOJIOTUH, PEIIMJIN OCYILIECTBUTH BO
BpEMS TIe1arOru4ecKoi MpaKTHKH.

OCTaHOBHMCSI Ha CYTH BBIOOpa KIFOYEBBIX 33Jad IO OMPEICICHHON
TeMe MIKOJIBHOTO Kypca MaTematuku. OOpamaemMcs K 3ajadaM IO
ompeneeHHON TeMe u3 ydeOHuka. [lepBas 3aaya — epBbId KaHAMIAT HA
BKJIIOUEHHUE B CUCTEMY KIIIOUEBBIX 3a/1a4. [lepexoaum Kk crenyromiei 3aiayqe.
31ech BO3MOYKHO HECKOJIbKO BapuaHToB: OHa aHAJIOTHYHA MEepBOi. B aToM
ciydae yYWTENI0 MPEACTOMT PEelmTh Npodiemy: Kakyro 3amady ocTaBHUTH
KirodeBoil. OHa CyIIECTBEHHO OTIMYACTCS OT IMEPBOH M HE BKIIOYACT
nepByto. B sTtoMm ciydae 3Ty 3amady ciemayeT J00aBUTH K BO3MOKHBIM
KaHaugataM. Bropas 3amada oTaMyaeTcs OT MEepBOH, HO BKIIIOYAET B ce0s
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nepByto. Yarie BCEro 3TO O3HAYaeT, YTO HEPBYIO CIEIyeT UCKIIOYHTH, a
BTOPYIO BKITIOUUTH B YUCIIO BOBMOXKHBIX KaH/IHIATOB.

Jarnee nepexoauM K clieyrouiel 3a1aue, U Mpoleaypa ImoBTopseTcs.

Taxoxe He0OX0MMO y4ecTh BOIPOC O JOCTATOYHOCTH 33/1a4 TOJBKO M3
LIKOJIHOTO y4yeOHMKa matemaTuku. [IpuBemem npumep. [ns npoBeneHus
JKCIIEpUMEHTa ObUT BHIOpaH Hamu 9 kimacc. Anrebpa B 9 kacce B Haliem
SKCIEPUMEHTE M3ydaeTcs Mo y4eOHHKYy «Anrebpa. 9 kmacc» aBtopa A. I'.
Mep3nsk. Tema Opu1a BeIOpana «ApudmMeTndeckast Iporpeccus».

Jlis Hagayma HEOOXOAMMO PEIIUTh BCE 3aJadyM 10 TeMe B ydeOHWKE,
0TOOpaTh «KJIIOYEBBIC 3aJauyd» W Jajice HAWTH Te 3aJadd, KOTOpBIE
MIPECTaBICHBl OBUTM IS PEIICHHS Ha 5K3aMCHE B MPEABLAYIIHE TOIBI.
Hamu Obuin BHIOpaHBI ClielylonIue 3a1au.

1. Cpenu naHHBIX MOCIIEAOBATENLHOCTEH YKakUTe apudmMeTHyeckue
nporpeccun: 1) 3, -16, 12, -24; 2) 4, 8, 12, 16; 3) 5, 10, 5, 10; 4) 42, 39, 36,
33;5)-5,-3,-1,1;6) 1,2; 1,3; 1,5; 1,6.

2. Haiinure 4 mepBbIX wieHa apu(METHYECKON HMPOrPECCUH, MEpPBBIA
4JIeH KOTOpPOH paBeH 1,2, a pasHocTh paBHa -0,3.

3. Haiigure pa3HOCTh apuU(METHYECKOH TPOTPECCHH, €CIH
x, = 2l xp= —47

4. Haiimute hopMyiry N — ro wieHa apuhMETHISCKON TIPOTPECCHH:

1)-5,-7,-9,-11, ...; 2) 2.2§.2$.2£. .: 3)a".2a",3a", 4a”, ..

Ya+3da+la—La—-3..; )
5. CKOJIbKO TMOJIOXKUTENbHBIX YJICHOB COJEPXKUT apudmMeTndeckas
nporpeccus 5,2; 4,9; 4,6, ...7
Jluteparypa:

1.  3unebepbepr ['.H. [Iprobmenne k MaTeMaTHYECKOMY TBOPYECTBY.
- Ya, 1988.

2. Mepsmik A. I'. «Anredpa: 9 xnacc: yueOHHK 11 yUaIInuxcst
o01eo0pa3oBaTesbHbIX opranusanuii — M.: Benrana-I'pag, 2018.
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MCCJIEJOBAHUE AHAJIUTUYECKHUX ITOKA3ATEJIEA BOJIbI
POJTHUKOB JIOPTIOJIMHCKOI'O PAUOHA PECITYBJINKA
BAIIKOPTOCTAH

H3yuenvr omoenvHvleanarumuueckue nokazameau 600bl Hemvipex
pooHuros [rwopmrwonunckozo pationa Pecnybauku Bbawxopmocman. [Hana
opaanonenmuyeckds OYeHKa Kavecmed 600bl POOHUKO8, ONpedeneHbl
8000POOHBILL  NOKA3aMeEND, obwaa  MuHepaiuzayus, — MAccosvle
KOHYeHmpayuu msajcénvlx Memanios. B pesynomame uccredosanuil
noKasano, umo ucciedyemuvie 00Opasybl COOMBEMCMEYIOM CAHUMAPHBIM
HOPMAaMm u Mo2ym Oblmsd UCHOIb306AHbL 6 NUMbEGHIX YEIAX.

Kniouesvie cnosa: npupoouvie uUcmouHuxy, QUIUKO-XuMuyecKue
nokazamenu, msoicesvie Memaiivl, 600d.

PomHukn - mpupoAHBIE MCTOYHHMKH TOA3EMHBIX BoJ. OHHM HrparoT
HanOonee BaXHYIO pOJb B THUTAHUM IOBEPXHOCTHBIX BOJOEMOB,
MOJI/Iep)KaHNK BOJHOTO OajlaHCa, a TAaKXKEe B COXPAaHEHHH CTaOMIBHOTO
OKpYXeHHUsl Onmmsnexamux OuoreHo3oB. OHa oOpasyercst B pesynbrare
BBIXO/Ia MOJ3€MHBIX BOJ HA MOBEPXHOCTH 3E€MJIH, 3TO Ba)XKHBIE UCTOYHHKH
nutanus pek. PoaHMKOBasg Boja C JaBHUX BpPEeMEH HCIOJIb3YETCs
HACENICHUEM JIJTs TUTHEBBIX Tiesieit Omaromapst eé 0ocoObiM cBolicTBaMm [1].

Lenbio Haweil paboThI SBISIETCS HCCIIEOBaHUE (DUIUKO-XUMHUYECKUX
mokaszateie BOABI POAHUKOB JIIOpTIOIMHCKOro paiioHa PecmyOnukn
BawkopTocraH.

OOBeKTaMH HCCIIEHOBAHUS SBIIIOTCA POAHUKH JIFOPTIOIMHCKOTO
paiiona Pecrybnukn bamkoprocras.

ITpob6a Nel- Pomnux "Camuu"; IlpoGa Ne2 - Pomnux "Usip-ubip";
[TpoGa Ne3 - Poxnuk "baOymxkun"; [Ipo6a Ne4 - Ponnux "HeBectsr".

HccnenoBanre mnpoO BoJasl NMPOBOAWINCH Ha 0Oase JsrabopaTopuu
DKOJIOTHYECKOTO ~ MOHHUTOPHHIa  (U3UKO-XUMUYECKUX  3arps3HEHHH
okpyxatomieii cpensl b® baml'V r. bupck Pb. Ot60p npob nposoaniocs B
coorBercteun ¢ TpeboBanusmu [OCT [3, ¢ 40]. 3a6op BOIbBI [JIsI aHATH3A
nipoBoawiics BecHou 2019 rona.

PesynpraThl HMcciemoBaHMS IIOKa3alW, 4dYTO TEMIIEPAaTypa BOJBI
UCCIEIyeMbIX DPOAHHKOB He omyckaercs Hmwke +6 °C. Pogamkm 1o
KJIacCU(UKAIMA OTHOCUTCS K XOJIOMHBIM Bojam [4]. Boga GmaromomydHa
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00 TeMIepaType H OPraHOJCNTHYCCKHM TMOKa3aTeiasiM. XOpOoIIne
OPraHOJENTHYECKUEC  XapaKTePUCTUKH  BOABI  CBHUACTEIBCTBYIOT 00
OTCYTCTBHM THHJOCTHBIX MPOLECCOB, «3alBETAHHM» U  3aTyXaHHH
BOJbI.(TabI. 1).

Tabuuma 1
Pe3ynpTaThl OpraHoNENTUYECKUX UCCIIEIOBAaHUI
En- Pesysbrathl uccnenoBaHuN
TMoxasate 16l Ponuu Poauuk Poguuk Ponuan Hopmatu
H3M K Ysip- babyuikn K
I, BoI [IJIK
epen | Camum YbIp H Hesect
ust bl
0,
Temnepar C +6 +7 +6 +7 )
ypa
I{BeTHOCT °C Becuse | becuser | becusern | becuse 20
b THa Ha a THa
MyrHOCT | MIt/1t He He
M® | 3amerH He He 3aMeTH
a 3aMeTHa | 3aMeTHa a 25
(orcyr | (orcyrc | (orcyrer | (OTCYT ’
CTBYET TBYET) BYET) CTBYET
) )
3amax 6amn bes Bes Bes be3 2
bl 3amaxa | 3amaxa 3amaxa 3amaxa
Bkyc n Gan be3 Bes bes
MIPHBKYC BI BKycCa be3 BKycCa
BKycCa 1
u BKycCa U u 2
MIPHBKYC
[IPHBKY a IpHUBKyca | TPHUBK
ca yca

UccnenoBanus  (Tabm.2)  BOAOPOAHOTO  MOKaszarens,  OOmIei
MUHEpAIU3alli W COACPXKAHHUS TSKEABIX METAUIOB II0Ka3ajo, dYTO
PE3YIbTATHI HE MPEBBIMIAIOT MPEACIBHO AOMMYCTUMYIO KOHIICHTPAIIUTO.

Ta6numa 2.
Ne| Tloka3zarenu, TIpoba TIpoba IpobGa TIpo6a nAaK
€1.M3MepeHHi Nel Ne2 Ne3 Ned
1 | BonopoxmHbrlii
mokasarens(p 7,68+0, 7,03+0, 7,14+0, 7,05+0, | 6,5-8,5
H), 38 37 36 35
ex.pH
2 O6mas
MuHepamm3an, | 323+32 | 326+33 340434 | 284+28 1000
nst (cyxou
0CTaTOK),MI/ 1T
N
3 Mapranen 0,005+ 0,012+ 0,007+ MEHee
(cymmapHo), 0,001 0,001 0,001 0,001 1,0
mr/m°
4 Caumnerl, MEHEe MCHEe MCHEe MeHee 0,03
Mr/ove 0,001 0,001 0,001 0,001
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5 Kanmuit MeHee MeHee MeHee MeHee
(cymmapHo), 0,00001 | 0,00001 | 0,00001 | 0,00001 0,001
mr/om®
6 | Menp, mr/mm® MeHee MeHee MeHee MeHee 1,0
0,001 0,001 0,001 0,001
7 | Iunk, mr/am® MeHee MeHee MeHee MeHee 50
0,001 0,001 0,001 0,001
8 XKeneszo 0,028+ 0,041+ 0,033+ 0,011+ 0,3
(cymmapHo), 0,001 0,001 0,001 0,001
mr/om®
9 MBIIBSIK, MeHee MeHee MeHee MeHee 0,05
mr/ame 0,001 0,001 0,001 0,001

Brieon: Bona nccriegyeMpIx poJHAKOB COOTBETCTBYET TPEOOBaHUSAM
Canllnn2.1.4.1175 - 02 [2] 1 Mo3keT OBITh HCIIOIb30BaHA B KAUECTBE
MUTHEBOU BOMBL.

JIureparypa
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MNPUMEHEHUE COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTWH B TPOIIECCE OBYUYEHMS XUMHUH

COBpGMCHHLIﬁ O6paSOBaT€HLHLIﬁ npouecc HEMBICIUM 0e3 momcka
HOBBIX, Ooiee 3(1)(1)6KTI/IBHBIX TeXHOJ’IOI‘Hﬁ, MPU3BAHHBIX COL[CﬁCTBOBaTI;
Pa3BUTHIO TBOPYECKUX CIIOCOOHOCTEMH 06yqa101111/1xca W TIOBBINICHHUIKO HX
II03HABaTCILHOU AKTUBHOCTH. I/IHHOBaHI/IOHHLIC KOMIILIOTCPHBIC
TEXHOJIOTMU HAIpaBJCHbI Ha MOBBIMICHUC KayeCTBEHHOM NOArOTOBKH
crequaJrucToB, CIIOCOOHOCTH CaMOCTOSITEIILHO NPpUHUMATL PCUICHUA U
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aHAIM3MPOBATh IOCTYNAIOUIYI0 HH(QOpMAIMIO C TOcienymooumen ee
00paboTKOii.

WNupopmaTka Kak 3JIEMEHT KyJIbTYphl OXBAaTBIBACT BCE 00JacTH
JKM3HU YeJIOBEKa, B COBPEMEHHOM OOIIECTBE OHA K TOMY K€ OIpeJelseT
ypoBeHb 00pa30BaHHOCTH MHANMBU/IA.

Kaxnapiii coBpeMeHHBIN Meaaror mpyu MPOBEACHHH YPOKOB BKIIFOYAET B
00pa30oBaTeNBHBIN TPOLECC 3JIEMEHTH KOMITBIOTEPHBIX TEXHOJIOTHH, TeM
caMBbIM TOBBIIAs KadecTBO oOydeHums. Ilepem Tem, Kak BOCIIPOHM3BECTH
nHpOpMaNMio  KJIaccy, Teaaror JO0DKeH TpopaboTaTh  pa3imyHbIC
WCTOYHUKMA 3HAHWW, NPOAHAIN3UPOBaTh, 00paboTaTh HWHGOPMAIHIO U
nepeaaTs ee B yI00HOH 1 3aIlOMHIHAIOMIEHCS hopMe.

B y4eOHOM mpolecce MUPOKO HCHOJB3YIOTCS CIIOBO, MpPaKTHYECKas
pabota u HarusaHOe mocodue. MIMEHHO Takyro KiacCH(UKAIMI0O METOHOB
obydeHus ynpouwnu uzBectHble quaakTel: 'onant E.S., Ileposckwuit E.N.,
Jlopaxunanuaze J1.0. [1].

KommbroTep ncrnonb3yeTcss Ha BCeX 3Talax ypokKa: MpH OOBICHEHUHU
HOBOTO Marepuaja, IPH 3aKpPeIUIEHMH W3YYEeHHOI TeMbl, IPH KOHTpOJIe
3HAHWA B yMeHU# oOydaromuxcs. Hampumep, nmpu u3ydeHUH HOBOW TEMBI
MOXKHO HCIIOJNIB30BaTh pasiM4yHBIC TIPE3CHTALMH, B KOTOpPHIE OYAYT
BKITIOYEHBI BHJICOPOIHMKHA - ICMOHCTPALMH BUPTYaJbHBIX JaOOPATOPHBIX
paboT, Tak KaK aKTHBHBIA BH3YAIBHBIA MPHMEP JAEMOHCTPUPYET BBICOKYIO
MO3HABATEIIFHYI0  aKTUBHOCTh  oOydaromuxcs.  Takke B KOHIE
1esniecooOpa3sHo MCIONB30BaTh CIANABI C 3aJaHUSIMH B BHJAE TECTOB,
COOTBETCTBHH, HA HamMcaHue GOpMyINT B KadecTBe 3akperuteHus [3].

Hcnonb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH TaKXKe YI00HO BO BpeMs
NPOBEICHUsT IPAaKTHYECKUX W JabopaTropHeIX pabOoT — BMecTe C
00y4YaroIIMMHKCS 3aMOJHSTh YHKTHI TaONUIBI HA claije. 374ech BaXKHYIO
pOJNIb  WrpaeT JIOTHYHOCTh, HAIJSIIHOCTb, CPAaBHUTENIBHBIA aHAlU3 W
coBMecTHOe (hopMynupoBaHUe BBIBOJIOB. Takxke BO BpeMs Takoil pabOTHI
(hopMHPYIOTCS] HABBIKH HCCIIEI0BATENLCKOM €I TEILHOCTH.

Baxno npuoOmare oO0yyarommxcss K y4acTHIO B Hay4yHO-
uccieoBarenbekol  pabore. CaMOCTOSTENBHBI IMOWUCK HMH(OPMAIHH,
NPOBEJICHUE AKCIEPUMEHTOB M (DOPMYJIMPOBAHHE YMO3AaKIIOUCHHH Ha
OCHOBE COOCTBEHHBIX HAOIOJCHUH, 0DOPMIICHHE PE3yJIbTaTOB PabOTHI IPU
MOMOIIM Pa3HOOOPA3HBIX KOMIIBIOTEPHBIX TEXHOJIOTHH W  HOBIIECTB
MOMOTYT HOHSITh POJIb TEXHUYECKUX CPEICTB 00yueHHus U cHOpMUPOBATH
NpaBHJIbHOE HAYYHOE XMMUYECKOE MHPOBO33PEHUE.

OCHOBHBIE XapaKTEPUCTUKHA OOpPa30BaTEIbHBIX TEXHOJIOTHH — 3TO:
HAyYHOCTb, 3¢ EeKTHBHOCTD, YyeTKas MIOCTIeIOBATENEHOCTE,
3aHAMATEIBHOCTh, MHTETPATHBHOCTD, HH)OPMAIIHOHHOCTD.
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B mpouecce akTuBu3anmM ydeOHOH JesTENBHOCTH OOJbIIasi pOJb
OTBOIUTCS MPOOJEMHOMY OOY4YeHHIO, ILellb KOTOpOro - Hay4duTh
00y4arOLIErocsi CaMOCTOSATENBHOCTH [2].

Urak, xakue ke pe3yibTaThl MOKHO HaOJIONaTh NPU NMPUMEHEHHH
KOMITBIOTEPHBIX TEXHOJIOTHH Ha yPOKaxX XUMHHU?

Bo-mepBbIX, 3TO aKTHBH3aIMsA BHUMaHHA OOYYAIOMIMXCA C yYETOM
UCTIONb30BAaHMA HECKOJIBKUX CHCTEM BOCIPHATHS IMPH TTOMOIIM OPTraHOB
qyBCTB (OpTaHbI CIIyXa, I1a3a, YMOIIHH).

Bo-BTOpBHIX, MOBBIIIEHHE HHTEpEca K MPEAMETY Kak CIIEACTBHE
pa3nugHBIX GOPM M METOJIOB IOa4N MaTepHaa.

B-TpeTpux, 3TO BCEecTOpoHHEee pa3BUTHE OOydarommxcsa. boHycom
SIBJISIETCSI IPaBUIIbHOE (POPMHUPOBAHUE HAYYHOT'O MUPOBO33PEHUSI.

U, HakoHell, B-UETBEPTHIX, ITO MOBBIIICHUE KayecTBa 00pa3oBaHUs U
BBICOKHMI YPOBEHb YCBOSIEMOCTH HAKOIIJICHHBIX 3HAHUM.
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OPTAHU3AIIS BHEYPOUHOM PABOTHI IO XUMUHA
B IIKOJIE

Breypounas pabora 1o XMMHM — OJHa W3 BaXHEHIINX (opM
OpraHM3alK y4eOHO-BOCIIUTATEIBHOTO TIpoliecca B MIKoje, 000co0neHHas
OoT KiaccHeIX 3aHsATHi. llenb Takod paboThl — yriayOieHue 3HaHUU W
Kpyrozopa  oOydaromimxcsi,  pa3BUTHE  HHTEpeca K  IPEIMETy,
CaMOCTOSATENIFHOCTH W TBOPUYECTBY.

BreypouHnas pa®ora momoraer cOpMHpPOBATH APYKHBIN KOJUIEKTHB.
Ona sBHAETCS  CYNIECTBCHHBIM JJIEMEHTOM B €IMHOM  cHCTeMe
00pa3oBaTenbHOTO MpoLecca.
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Bueypounas JCSITeTHbHOCTD HeoOXxouMa JUTS pa3BUTHS
CaMOCTOSITCNIFHOCTH B paboTe, TBOpPUECTBA W  H300pETATEIBHOCTH.
OOyuaronuecss TDIIyO)Ke U KOHKPETHEE 3HAKOMSTCS C  BONPOCAMHU
XUMHYECKOTO TIPOM3BOJICTBA, YCTAHABIMBAIOT 0OJEe TECHYIO CBs3b
H3y4aeMOro TEOPETHUYCCKOr0 MaTepHaa ¢ IPAKTUKOW ero HCIOIb30BAHUS B
MPOU3BOJICTBEHHBIX YCIOBUSAX, YTO IMO3BOJSIET YCBOWUTH MHOTHE ICHHBIC
HaBBIKH U YMCHHUSIL.

ConepikaHue BHEYPOUHOH JEATENBHOCTH MIKOJBHUKOB [0 XUMHUHU
MOAYMHSAETCS CTPOTO OIPEICICHHBIM TPEOOBAHUSIM, TAKUM KaK: Hay4HOCTb,
JIOCTYITHOCTb, aKTyalIbHOCTb, MpaKTHYeCKast 3HAYUMOCTb u
3aHUMATEIbHOCTb.

BHeypouHass pabora BkIIO4aeT B ceOs: IMOArOTOBKY K claye
TOCYJapCTBCHHOTO0 9K3aMEHAa B  BBINYCKHBIX KJIaccaX; IMOJATOTOBKY
06yl1a101111/1xc;1 K Yy4aCTUIO B OJIMMIIMAZax W B PA3JIMYHBIX KOHKYpcCax IIO
XUMWH, MPOBEAECHUE WIP I0 XHMHH, KYPHPOBAHHE HCCIIENOBATEILCKUX
MPOCKTOB H JIp.

BHeypouHy0 AeATeNbHOCTh 10 XHMHH YAOOHO pasfciuTh Ha
crenyromire GOpMbI: MaCCOBYIO, TPYIIIOBYIO U HHAUBUIYATbHYIO (DOPMBI.

OOyuaromuecsi aKTHBHO y4YacTBYIOT B XHMHYECKHUX Bedepax,
BUKTOPUHAX, CKa3Kax.

OJHUM W3 BHJOB BHEYPOUHOU JEATEIHHOCTH O0YYAIOIIUXCS SBISETCS
XUMHUYECKHN KPYIKOK.

Hamu paspaboTtana mporpaMma XUMHYECKOTO KPYKKa «XHUMUSI BOKPYT
Hacy. [Iporpamma BKIIIOYAeT: 3HAKOMCTBO C J1a0OpaTOpHOW MOCYIOW W
MpaBUIaMH pPabOTBI C HEH; W3y4eHHWe IpaBHI PabOTBl B XUMHUYECKOU
1a00paTOPUN M TEXHUKH OE30MAaCHOCTH; M3YYCHHE CTPYKTYPHI M CBOWCTB
BEIIECTB, MAaTCPHAJOB W HX NPUMCHEHHE, PACCMOTPCHHE BOIPOCOB
OpraHu3allii  XMMHYECKOTO  MPOW3BOJACTBA;,  M3YYCHHE  BEIICCTB,
UCIIOJIB3YEMBIX B OBITY; UCTIOJIB30BaHUE 3HAHUI XUMUH IS IPUTOTOBIICHUS
W3JICNUH, THMIICBBIX TPOIYKTOB, CPEICTB THUTHEHBI, KOCMETHKH B
1a00pATOPHBIX YCIOBUSIX.

ITomOop KOHTPONBHBIX 3aJaHUA CTPOUTCS C YYETOM BO3MOXKHOCTEU
JIeTel, B COOTBETCTBUU C UX YPOBHEM ITOATOTOBKH.

B xome memarormyeckoi MPaKTHKH OBUTA TPOBEACHBI 3aHITHS
XHMHYECKOTO KPYXKKa, KOTOPhIE MPOBOAWINCH B 9 Kiacce OAWH pa3 B
HEeJIEITO.

Takum o6pa3zom, BHEYpOoUHasi paboTa co3AaeT MOTHBAITHIO K MIPEIMETY
XUMHUSI, CIIOCOOCTBYET MOBBIILICHUIO HHTEPECA, YIAYYLICHUIO yCIeBAEMOCTH,
0 4YeM CBHJICTENILCTBYIOT PE3YJIbTAThl, IPOBEICHHOW KOHTPOJIBHOM PaboThI
u ompoca. [IpoBeieHHe BHEYPOUHBIX MEPOIPHUSITHH IMO3BOJISIET PEIIATH
TaKxke MpoOPUCHTAIIMOHHBIC 3a/Ia4H.
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HNCIIOJIb30BAHUE XUMHNYECKOI'O DKCIIEPUMEHTA B
CUCTEME ITPOBJIEMHOI'O OBYYEHUS

AHHoOTanusi. B crarbe paccMOTPEHO MCIOJIB30BAHUE XHMHUYECKOTO
JKCICPUMEHTAa B CHCTEME MpPOOJIEeMHOro OOydYeHHs, TaK ke Obud
pa3paboTaHbl COJIepIKaHMs ONBITOB [0 HEOPTraHUYECKOH XHUMUH.

KawueBbie caoBa: OOyuarommecs, mpoOiemMHOe oOydeHwme,
XMMHUUYECKHH SKCIEPHMEHT.

Bo3HUKHOBEHNE KOHLENIUHU IPOOJIEMHOT0 00yUeHHsT 3HAaMEHOBAJIO B
CBOE BpeMsI HOBBIM 3Tall B Pa3BUTHUU JUJAKTHKU M TICHUXOJIOTUH O0Y4EHHUS.
B oTnmume ot paHee CIIOKMBIIMXCS MOJXO0B 3Ta KOHLEIINS IPUBHECIA B
TEOPHI0 M TIPaKTHKy 00pa3oBaHus cUcTeMy (OpMHPOBAHUS TBOPUYECKUX
crocoOHOCTeHl  0Oydarommuxcs, a HE MPOCTO OTHENbHBIE MNPUEMBI
aKTHBHU3AIMU [T03HABATEIbHBIX HHTEPECOB, MBIILICHUs U T.J. [IpodiemHoe
obyueHmne mpexacTaBusgeT co0oi 0coOBIH THI OOydYeHHS, XapaKTepHYIO
4epTy, KOTOPOH COCTaBIAE€T €ro pa3BUBAIOMIas I10 OTHOIIEHHIO K
TBOPYECKUM CIIOCOOHOCTSIM (DYHKITHSL.

CuctemMa METOJOB TMpU 3TOH QopMe TOCTpOe€HAa C  YYEeTOM
LieJIeTIoNlaraiysl, a TPOIEecC B3aUMOJCHCTBHS IPENOJaBaHUs M yYSHUS
OpPHEHTHPOBaHbl Ha (OPMHUPOBAHHE MTO3HABATEIHLHONW CaMOCTOSTEIBLHOCTH,
YCTOHYMBBIX MOTHBOB YYEHHUS M MBICIUTENBHBIX CIOCOOHOCTEH B Xoje
YCBOGHUSI HAY4HBIX NOHATHI U CIIOCOOOB AESATEIBHOCTH.
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B onpeneneHHOM cMBIC/ie BO3HUKHOBEHHE KOHLIEHIIMK MPOOIEMHOTO
o0y4yeHHUs 3HaMeHyeT coOOH HOBBIM 3Talm B pa3sBUTUM JUIAKTHKH |
TICUXOJIOTHH 00y4eHHs. B oTimdue oT paHee CIIOKHBIIMXCS MOAXOIOB 3Ta
KOHLETILIUSI TPUBHECIA B TEOPHI0O M IIPAKTUKY OOpa30BaHUSI CUCTEMY
(opMHpOBaHUS TBOPYECKHX CIIOCOOHOCTEH IIKOJIBHUKOB, a HE MPOCTO
OTZAETbHBIC IPUEMBI AKTUBHU3ALINH ITO3HABATEIbHBIX HHTEPECOB, MBIIIIICHUS
U T.J1. MBICIUTENbHAS JESTENEHOCTh HEOOXOIMMa HE TOJBKO UL PELICHUS
YK€ TIOCTaBIICHHBIX, c(HOPMYyIHPOBAHHBIX 3amad. OHa HeoOXoamMa M Ui
caMOM IOCTAHOBKH 3afad, AJSI BBIABICHHMS M OCO3HAHHS HOBBIX IIPOOIEM
[2].

[Ipobnemuoe oOyueHue sBIsgeTCS d(H(GHEKTUBHBIM CPEICTBOM OOIIETO
pa3Butust ob0yudatomuxcsi. [IpoGneMHBIM OHO Ha3bIBAaeTCsi HE MOTOMY, YTO
BeCh Y4eOHBIII MaTepuan oOydaromiuMecss YCBaMBAalOT TOJBKO IIyTeM
CaMOCTOSTENIFHOTO PEIIeHHUs MPOOJIeM U OTKPHITHS HOBBIX MOHATHH. 3/1eCh
€CTb M OOBACHEHME YYUTeNns, U pPENpOAYKTUBHAs JAEATEIbHOCTh
oOyuaromuxcs, M IOCTaHOBKA 3a/ad, M BBINOJHEHHE ynpaxHeHuil. Ho
opraHmsanus  y4eOHOro  mpouecca  Oa3upyercs ~— Ha  MPHHIMIE
NpOOJIEMHOCTH, a CHUCTEMAaTHYeCKOe pEHIeHHe YYeOHBIX TmpodieM —
XapaKTepHBIIl PU3HAK 9TOro THHa 00y4yenus [3].

W3BecTHO, YTO co3/1aBaTh MPOOJIEMHBIC CUTYallH 1 peIaTh UX MOKHO
C TIOMOIIBIO pPAa3JIMYHBIX METOJOB, C IIPUBJICYCHHEM HAIIAHBIX |
TEXHHUYECKUX CPEACTB 00YUEHHs, a TAKXKE C UCIIOIb30BAaHUEM XUMHIECKOTO
sKcHepuMeHTa. Hampumep, mHpH TNOCTaHOBKE JEMOHCTPALMOHHBIX U
J1a00PaTOPHBIX OTIBITOB, PE3YJIBTATHI KOTOPBIX pedsiTa HE MOT'YT OOBSICHUTS,
HCTIONB3YSl CBOM 3HAHUS, IOCKOJBKY B 3THX pe3yibTaTax, Kak IpPaBHIIO,
COJICPXKUTCST HOBas MH(opManus, sl TOHUMaHUsI KOTOPOW HY>KHbI HOBBIE
3HaHHsA. Takue ONBITHI MPOBOSAT MEpel] M3yYeHHWEM HOBOM TEMbI WM
OTZEJBHOIO €€ BOIpOca, a Takxke Iepe] 0000IIeHneM BCero MpoiaeHHOTo
Mmarepuana. CHavyana oOydaromuecs IpoCTO HAOIIONAIOT SBJICHHUS, a 3aTeM
NpY BO3HMKHOBEHHH NPOOJIEMBI PACCMATPUBAIOT IIyOOKO M BCECTOPOHHE
UX CYIIHOCTh. J|eMOHCTpalMOHHBIE M JIA0OPaTOPHBIE OMBITHI B IIpoIecce
poOJIEMHOTO O0YYEeHUs] MOTYT CIYXKHUTh KaK MaTepHaloM JUIsl CO3IaHUs
NpoOJIEMHBIX CHTYalUii, TaK U HUCIOIb30BAThCA I UX perenus [1].

B xone nanHHO paboThl HamM OBIIM pa3pabOTaHBl COAEPKAHUS
ONBITOB [0 pas3felly HeopraHudeckod xumuu «MeTtamisl» i
HCIIOJIB30BaHUS B CHCTEME TPOOIEMHOT0 O0yICHHS.

[IpobnemHoe oOydeHWE TIpU JEMOHCTPAIMH ONBITOB TIO3BOJISIT
00yJaromuMcs aKTHBHO NPUMEHATH MTOIyYEHHbIC paHee 3HAaHUA M yMCHH,
MIOMOTaeT MOBBICUTH YPOBEHb 3HAHWH, MIyOMHY NMOHUMAHUS XMMHYECKHX
ABJICHUH, a Tarke MAaET BO3MOXKHOCTH IPHUOOPECTH OIBIT KOHKPETHOTO
penieHust NpoOJIEMHBIX M TBOPUYECKHMX 3ajaHMi. MHOTHe HuccienoBaTenn
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OTME€YAKT, YTO MNPHUMCHCHUC HpOGJ’IeMHOFO O6y‘{eHI/I${ npu AE€MOHCTpaluu
OIIBITOB TIOMOTAaCT MNPEOAO0JIETh HEKOTOPBLIC «U3ACPIKKHU» HCIIOJIb30BaHUA
KOHICHTPUYCCKOI'O NIPpHUHIIMIIA B 06y‘IeHI/II/I.
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ONNPEJEJIEHUE BYTAJIMUEH-1,3 U CTUPOJIA B
YIJIEBOJIOPOTHOM HIUXTE IO IJIOTHOCTH

ByragneH-cTUpONBHBIM KaydyK — 3TO CHHTETHYECKHH Kaydyk,
SBISIETCST MPOJYKTOM COBMECTHOW TOJIMMEpH3allMu OyTajneHa co
ctupoiioM. OH o00jamaeT BBICOKOW MNPOYHOCTHIO, OSJIACTHYHOCTHIO,
HM3HOCTOMKOCTBIO M HEBBICOKOM CTOMMOCTBIO, YTO OOYCIIaBIMBAaET €ro
IIMPOKOE HCTIONB30BaHHE B IPOU3BOJACTBE PAa3sHOOOPA3HBIX PE3MHOBBIX
n3genuil, B TOM 4YHCJIE€ AaBTOMOOWIBHBIX IIHMH, KOHBEHEPHBIX JICHT,
pe3uHOBOI 00YBH.

ByraaueH-cTUposIbHbII Kay4dyK TIOITy4aroT 3MYJIbCUOHHOMN
cononumepusanueit 70% Oyraanena u 30% crtupona npu Temreparype 4-
10°C [1].

OOmiee ypaBHEHHE peaKiyu:

t, kat
nCH,=CH-CH=CH, + mCH,=CH — B—CHZ-CH:CH-CHZ)n-CHZ- H-)nﬂ

Oyranuen-1,3 CTHPOI OyTaaueH-CTHPOIbHBIH KaydyK
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Hdns  ompenenenust cmecu  Oyraamena-1,3 wu  crupoia B
YIJIEBOJJOPOIHON LIMXTE IO IUIOTHOCTH HCHOJB30BAIU YIIIEBOJOPOIHYIO
HIMXTY U1 ofrydeHus kayuyka Mapku CKC-30 APK.

[TnoTHOCTD sIBNSIETCS OJHMM M3 OCHOBHBIX ITOKa3aTelei, C MOMOIIBIO
KOTOpPOTO OINpENeNsioT KadecTBO cMecu OyraauHa-1,3 u crupona B
yriepoaHoi muxte [3].

Onpenencaue IUIOTHOCTH TIPOBOIIAT c TIOMOIIBIO
JTUIIATOMETPHIECKOTO TTHKHOMETpa, KOTOPBIA SIBISETCS OOHUM W3 CaMbIX
TOYHBIX METOZOB, TIPH KOTOPBIX OIIHOKa MOKeT OBIThH moBeneHa 1o 0,0001.

CHavamna IJisl TAIaTOMETPUIECKOTO MHKHOMETpPa OTPENEISIIOT BOJHOE
YHUCII0, KOTopoe 0003HayaeT Maccy TUCTWLIMPOBAHHOW BOABI B 00BEMe
MUKHOMETpA.

Jist 3TOr0 NMUKHOMETP MPOMBIBAIOT TIIATEIBHO XPOMOBOI CMECHIO,
JUCTHJUIMPOBAHHOI BOAOM, CHMPTOM M BBICYIIHMBAIOT. 3aT€M B3BEIINBAIOT
BMECTE C PE3MHOBOH MPOOKOW M MpPOBOJOKOH. [locie 3TOro mUKHOMETP
nomemnaT 5-10 MUHYT B OXJIaXAAIOIYI0 cMeCh (Jiea+conb) npu t= -10°C u
HaJMBAalOT B HEr0 C TIOMOIIBIO cU(pOHA OXJIAXKICHHYIO OyTalueH-
CTHPOJBHYIO IIUXTY 0 MEPBHIX JICICHUH Ha IIeHKe.

3areM MUKHOMETp, HE BRIHUMAs U3 OXJIAXKIAIONICH CMECH, 3aKPHIBAIOT
MpoOKOH, KOTOPYIO WPHUKPEIUISIOT MPOBOJOKOH K paHTy Topla H
BbiepkuBatoT ero npu t=0°C B teuenue 15 muuyt. [anee mo HuxHEMY
MEHHCKY OTMEUYAalOT JeJCHHEe, Ha KOTOPOM YCTaHOBHWICS YypPOBEHB
JKUJIKOCTH, BBIHUMAIOT MMKHOMETP M3 OXJIQXKIAIOLIeH CMECH, BBITUPAIOT U
CHOBA B3BEIINBAIOT.

O6paboTka pe3ynbTaToB:

1) macca mycToro mMKHOMETpa COCTaBsieT - Mg = 9,683 ;

2) Macca IMKHOMETpa ¢ AUCTHIUTMPOBaHHON Booi: My = 34,9386 1;

3) Macca NMKHOMETpA ¢ MCClieayeMoil cMechio: My = 59,1123 r;

4) mo dopmyste onpenenwan Boguoe yncio (W) quaaroMeTpudecKoro
nuKHOMeTpa pu 4°C:

W=m1-mg= 34,9386 r - 9,683 r = 25,3006 T.

Bonuoe uucio (W) nunaromerpuyeckoro mukHoMerpa npu 20°C:

W1=mi-mo= 34,9896 r - 9,683 r = 25,3066 .

5) BomHOe YHCIO JMIATOMETpHYecKoro mnukHomerpa st 4°C 1o
HYJIEBOM UEepPTHI:

V = W=*1,00177= 25,3006 r * 1,00177 = 25,3454 cm3;

6) BomHOE uncIio nukaomerpa mpu 20°C:

Vi =W;*1,00177= 25,3066 r * ,00177 = 25,3514 cm®.

W3 momydeHHBIX [MaHHBIX ONPENeNWiIM IUIOTHOCTH JlaTekca B
YTIEBOAOPOIHON IIUXTHI:
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m, — My 59,1123 r — 9,638
V +V, 253454 ca® +25,3514 cn?

As = = 0,975 r/cm?

Takum 00pa3oM, pe3ysIbTaThl IKCIEPHMEHTA II0KA3aJId, YTO IIOTHOCTh
oyramuen-ctuponsHOTo Jatekca CKC-30APK cocraBmser 0,975 r/em?,
KOTOpPOE COOTBETCTBYIOT HOpMaM TEXHHUYECKHUX ycioBui 2294-461-
05742686-2010 [2].
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OCOBEHHOCTH UCITOJIb3OBAHUSA HATYPAJIBHBIX N
KNBBIX OFBEKTOB HA YPOKAX BUOJIOT'HA

CoBepIlIeHCTBOBaHHE 00pa30BaTEIbHON W MaTEPHAILHON 0a3bl MIKOJIBI
SABJISICTCA OHUM u3 OCHOBHBIX KPUTCPUECB IIOBBIIIICHUA YPOBHs
3¢ GeKTHBHOCTH  TpernofaBanus u  Bocmutanus.  OOopymoBaHue,
HCTIOJB3yeMOe TPENoaBaTeieM Ha YPOKe, CTAHOBUTCS €r0 HEOThEMIIEMON
YacThlO, IOCKOJNBKY paboTa ¢ HUM [UIs OOy4aromuxcs SBISICTCS
OJIHOBPEMCHHO MCTOYHHUKOM HOBBIX 3HAHHU M CPEICTBOM JUIS OBJAJICHUS,
0000111eHNS, TOBTOPEHUS paHee n3ydyeHHoro Marepuaita. OcoOeHHO BakHas
pOJb TPWHAMJCKUT NPUMCHCHUIO HA YpPOKaX HATYPalbHBIX W IKHBBIX
00BEKTOB, KaK CPEICTB HATJISTHOTO OOYUICHUSI.

B meroauke mpernonaBaHus OWOJOTHM HAKOIUIEH JOBOJLHO OOTAThIi
OTIBIT TIO0 MMPUMEHCHUIO HATYpPaAJIbHBIX U )KUBBIX 00BEKTOB Ha Ypoxkax.

I[lo wmuermo Ilyran A.H. HatypampHble 00BEKTH (Tepbapum,
KOJUJICKOUH, BJIAXXHBIC MpenapaTrbl, MHUKpPONpPEIapaTrbl; OCTEOJIOTMYCCKUEC
MpemnapaThl) TPEICTaBISIOT CcO00M XapakTepHBIM NS OWOJOTHH BHJ
oOopynoBanus. Takue 1OcOoOMS BBICTYNAIOT B KadyecTBE OOBEKTOB
HAONIONCHUST B XOJA€ TMPOBCIACHHS PAa3IMYHBIX J1A0OPATOPHBIX U
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npaktuyeckux pabor [1]. BaxkHO Ha Takux 3aHATHAX O0OECHEYUTH
HaTypaJbHBIMH OOBEKTaMH KakKJOro OOydaromerocsi WiH, Ha KpaiHH{
cily4ai, UMeTh OIHO mocoOue Ha OByX oOydaromuxcs. Ha namr B3rmsn,
TOJIBKO B TAKOM CJIy4ae MO>KHO IIPOBOJHTH J1a0OpaTOpHBIE pabOTHI, LIENIbIO
KOTOPBIX SIBIISICTCS M3Y4EHHE CTPOCHUS, CBOWCTB )KUBBIX OPTaHU3MOB.

W3 marepraiioB, KOTOpBIE OBUIH COOpaHBI OOYYAOUINMHUCS BO BpEeMs
9KCKYpCHH, MOXKHO HCIIOIB30BaTh U H3TOTOBICHHS Uydend, repOapui,
koywtekumii [2]. Tak ke B Kmacce GHONOTHH CTOWT MPEACTABUTH <OKUBYIO
cucTeMy» pacTeHHH. 711 3TOro MOXKHO HCIIOIB30BaTh PACTEHUSI, KOTOPHIE
MMEIOTCS B YTOJIKE KUBOH IIPUPOJIBL.

Ha crenmax MoOXHO ymoOHBIM 00pa3oM NpPEACTaBUTH CHUCTEMBI
JKUBOTHBIX IYTEM KOMOWHAIIMU JKUBBIX OOBCKTOB (OECIO3BOHOYHBIX) C
yyyenamu (00J€ MEJKHX IIO03BOHOYHBIX) B HEKOTOPBIX CIydasX C
PUCYHKaMH  JIOBOJIbHO KPYIHBIX JKMBOTHBIX, C II€JbI0 II0Ka3aTh
HepapXUuecKue OTHOIICHUS MEX/y CUCTEMaTHUECKUMU IPyMIaMHu.

Ha namr B3rnsiz, mpenogaBaHue GHOJIOTHH HEBO3MOXKHO 0e3 OOIIeHHS C
JKMBBIMU O0BEKTaMH, a 3HAHUSI, MOJYy4YEHHBIE 110 MPEeJMETY, OyIyT NpoyHee
¥ KOHKpETHEe, eciy o0ydaromuecs MpHOOPETyT UX MyTeM HaOJIOACHHS 3a
JKUBOTHBIMH U PAaCTCHUSMH.

B pamkax 6aser mcciegoBanus MBOY COIIL Ne 9 r. bupcka Obin
NPOBEIEH IeJarorMueckuii SKkcnepuMeHT. Llenplo  memarormveckoro
9KCIIEPUMEHTa BBICTYIAJIO ONBITHO-3KCIIEPUMEHTAIBHBIM ITyTEM BBISIBUTH
YpOBEHb 3aMHTEPECOBAHHOCTH oOyuvatomumxcss MBOY COIII Ne 9
npeameroM «buonorusy. VccienoBanue 66110 IPOBEACHO B 3 3Tata.

st Toro utoObl BEISIBUTH MHTepec obydatomuxcss MBOY COLI Ne 9 k
Ouostoruu HaMu OBUTH IIPOBEJIEHBI CIIEAYIOIMKE aHKeThI: aHkeTa | «MHTepec
K Ouostoruny, ankera 2 «Moe OTHOIIIEHHE K OMOJIOT U,

Pe3ynpTaThl KOHCTATHUPYIOWIETO 3Tana YKCIEPUMEHTa MOKa3ald, YTo He
BceM oOyuatommmces MBOY COILl Ne9 Hpasutcst npeamer «buomnorusy,
MHOTHE CUMTAIOT JaHHBIA MpeIMET HEMHTEPECHBIM, CKYYHBIM. B cBsi3u ¢
4yeM, BO BpeMsi (pOPMHPYIOIIEro 3Tama SKCIICPUMEHTa OBIIM IPOBE/ICHBI
nabopaTopHele pabOTBl MO OWOJOIMM C TPUMEHEHHEM HaTypalbHBIX
00BEKTOB, KaK CPEACTB HarJISTHOCTH.

Jns Toro 4roObl MpoBepUTh PPEKTUBHOCTH (OPMHUPYIOIIEro 3Tara
HKCHEPUMEHTa O0YYarONIMMCS OBUIO TIPEIJIOKEHO eIIe pa3 BBIIOJIHHUTH
aHKeTHpOBaHWE. Pe3ynbTaThl  KOHTPOJIBHOTO  JTama  AKCIEPUMEHTa
MOKa3ajly, YTO KOJNWYECTBO OOYJAIOIMXCS  HMEIOIIUX  aKTHBHO-
MOJIOKUTEIbHOE OTHOIICHHWE K Tpenmery «buosorus cramo Oomblie Ha
20%, wmMeromMX IOJOXXUTENbHOE OTHOIICHHEe K mpeaMety «buosorus»
ctano Gombie Ha 20%, uMerommx 0e3pa3uIHOe OTHOIICHHE K MPEIMETY
«buonorus» crano Menbme Ha 10%, wuMermUX OTpULATEIbHOE
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OTHOIIEHHIO K mpeamMeTy «buonorus» crano messlie Ha 25%, MMEIOIIUX
KpallHe OTpHIaTeJIbHOE OTHOLIeHWe K mnpeamery «buomorus» craio
MeHblIe Ha 5%.Takum 00pazoM, MoydeHHBIE PE3yJbTaThl YKa3bIBAIOT Ha
TO, YTO TIPUMEHEHHUEM HaTypallbHBIX OOBEKTOB Ha YpOKE OHOJIOTHH
npoOyxnaer y oOy4aronuxcs yCTOHYMBBIA HHTEPEC K U3YUYCHHUIO TOH Win
TEMBI, YTO B CBOIO OYepelb CIIOCOOCTBYET MOBBILICHUIO X YPOBHS 3HAHUH
1 yKa3bIBaeT Ha 3(h(heKTHBHOCTH 00pPa30BaTEIFHOTO MPOIIecca B MIKOJIE.
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OIIEHKA YKOJIOTMYECKOI'O COCTOSIHUS PEK TIOW U
BYPMHUHKA ACKHUHCKOT'O PAHOHA PECITYBJINKA
BAIIKOPTOCTAH

C KaXJbIM TOAOM IMOBEPXHOCTHBIE BOJHBIC 00BEKTEHI 3arpsA3HAIOTCA
MPOMBINUICHHBIMU, OBITOBBIMH M CEIHLCKOXO3IHCTBEHHBIMHU CTOKaMH, 4YTO
JIeTIaeT BOJly B peKax 9KOJOTHYECKH HEOIaronpusiTHOM.

3aH_H/ITa BOJHBIX HCTOYHHUKOB OT 3arpsa3HCHUs, HUX OXpaHa H
paIMoHaIFHOE MCTIOJIB30BAaHUE CETOIHS BO MHOTOM ONPEACIISIIOT YCIOBHSA,
B KOTOPBIX HYEJIOBEYECTBO OyaeT cymiecTBOBaTh 3aBTpa. Heobxomumo
CIeUTh 3a TeM, 4ToOBl Ha Oeperax pek, MPyIOB U 03ep HEe YHUUTOXKAaIach
PacTUTENLHOCTb, HE CO3/1aBaJIUCh CBAJKH, B MOHMaxX peKk He NPOBOAMIIOCH
CTPOUTENBCTBO. Bo3HWKaromas yrposa nedunura BOTHBIX PECYPCOB U
HEOOXOIMMOCTh  3alllUTHl BOJHOW CpeAbl TpeOYyIT palHoOHAIBLHOTO
HCIOJIb30BAHUS U OXpaHy.

Lenp Hamero uccnenoBaHus - U3Y4E€HUE 3KOJIOTMYECKOTO COCTOSHUS
BOJIOTOKOB AcKHHCKOTO paiioHa Pb Ha mpumepe pex Troit u Bypmunka.

OmauM w3 OOTaTCTB pailoHa SBIAIOTCS €Tr0 BOJHBIE PECYPCHI.
I'maponorunyeckass cerb palioHa NpeACTaBICHA NPUTOKAMHU peku Trou.
[IpaBerii mpuToK peku Y (bl TeUeT B IOrO-BOCTOYHOM HAINpaBiIcHWH. Peka
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Yda nporexaerT BIOIb BOCTOYHOH TpaHMIBI paiioHa, pPYyCIO €€ OYeHb
m3Buiucroe. Ha 3amanme Teppuropust paiioHa NPOXOAUT BHAOJIb PEKU
Brictprrit Tansimn. B cene AckuHo mpotekaroT peku bypMuHka u AcKHHKa,
KOTOpBIE ABISIOTCA MPUTOKaMHU peku Troil.

Pexu Tt um bypmuHka nuTaroTCcsd OOXKAEBBIMM M TOJ3EMHBIMU
BojaMH. B mpuOpexHOW 9acTH peKk NpOM3pacTaloT TOpell NTHYHH, WBa,
TOIIONb, JIaNYaTKa I'YCHHAs, JOIMyX OOJIBIION, JIOMyX MAayTHHHUCTHIH, JOIyX
MaJIbli, KparuBa JByJAOMHasl, OJyBaHUHK, TOPULBET BECEHHHI.

Kusotusiit Mup pex Troit u BypMmunka nHTEpeceH u oueHs Oorar. Ha
MIOBEPXHOCTH BOJIBI OOMTAIOT KJIOIBI — BOAOMEPKH, TOJIOBACTUKH JISTYIIEK U
xab. Pexn oueHb Oorartsl peIOOH. DTO Kapack, IIyKa, Xaphyc, OKyHb, CYIaK,
Gepu, epii, MIOTBA, JeLI, Kapll, Kapack, A3b, KpaCHOIEpKa, yKJelka, coMm,
cTepnans. Taxke BCTpedaroTCs peuHble paku, ABYCTBOpUYATHIE MOJUIIOCKH,
NPYIOBUK M KaTymika. JKM3Hb MHOTMX INTHI, Hampumep, T'yced U yTok
CBs3aHAa C pekoil. B Hawame ampens mpuieTaroT JeOeau U LAIuid. 371ech
MOJKHO BCTPETHUTh M MJIICKOITUTAIONNX — 600pa, OHIATPY, BOASHYIO KPEICY.

Jnst  OLEHKH  9SKOJIOTMYECKOTO  COCTOSIHUSI  BOJOTOKOB — OBLIM
UCTIONIb30BaHbl OPTaHOJIENTUYECKHAE U THAPOXHUMUYECKHAE METOIBI,

OT100p mpo6 Boas! mpoBoawmn coriacHo TpedoBanmsM ['OCT 51592
2000 «Boma. O6mue TpeboBaHUS K OTOOPY MPOO».

I'uapoxumuueckuil aHanuM3 KadecTBa BOABI HM3Y4aeMBIX BOJOTOKOB
ObUT TIpOBeeH B J1a0OPAaTOPHUU SKOJOTMYECKOIO0 MOHHMTOPHHIA (HH3HKO
XMMHUYECKOT0 3arpsisHeHHs OKpyXarollei cpensl npu bupckom ¢unmane
baml'V. 3abop BoabI I aHAIM3a MPOBOAMICS B BeceHHuil mepuon 2019
roga. Pe3ynpTaTel MpOBENEHHBIX HAMHU HCCIICAOBAHMH NPEACTABICHHI B
tabnuue 1.

Tabmuma 1
I'mapoxumuyeckue nokasarenau Bosl pek Troil u bypmunka
Peku Hopmarussl
[TokazaTenu En. u3m. Tioit Bypwuika l_ulK"]lHﬂ p/x
BOJIOEMOB
pH en. pH 6,89 7,43 6,5-8,5
MuHepaau3aus mr/am3 262 628 1000
JKéctrocTs (OK) MT-3KB/JT 6,7 8,2 6-9
Hedrenpomykrsr mr/mm® 0,04 6oee 0,01 0,05
Oouee
3
Cauner (Pb) Mr/ M 0,002 6omnee 0,002 | 0,006
Oonee Oosee
o 3
Kaamuii (Cd) mr/am 0,0001 0,0001 0,005
Keneso (Fe) mr/mv3 0,033 0,097 0,1
Menp (Cu) mr/mv3 0,008 0,012 0,001
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Pe3ynprarbl  IMAPOXMMHYECKOTO  aHalu3a  MOKAa3bIBAKOT,  4TO
OOJIBIIIMHCTBO MOKa3aTesei HaxoaTcsl B mpesenax 3nauenuit [111K.

W3ydyaeMble HaMU BOIHBIC OOBCKTBHI «CTPANAIOT» OT IMOBBINICHHOW
AHTPOIIOre€HHOMN Harpysku, MIO3TOMY HEOOXOAUMO MIPOBOJIUTH
CHUCTEMATU3UPOBAHHBIN KOHTPOJIb KaU€CTBa BOJIbI UCCIIEAYEMbBIX BOJOEMOB.
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MEXIPEIMETHBIE CBA3HU B IIPOLECCE OBYYEHUSA
XUMHUHU U BUOJIOTHUH B KYPCE 9 KJIACCA

Hcnonp3oBaHNe MEXIIPEAMETHBIX CBs3e — OxHa W3 Hamboiee
CIIOKHBIX MeToAndecknx 3amad. OnHa TpeOyeT 3HAaHWH CoIep>KaHUs
IIPOrpaMM U Y4eOHHKOB MO APYTHM IIpeaMeTaM.

Peanmzamusi MeXNpeIMETHBIX CBsI3e B TPaKkTHKE OOydeHHs
MIPEIoIaraeT COTPYIHHYECTBO YUHUTENI XUMHH C YUYHUTENIIMH OHOJIOTHH,
COBMECTHOTO IJTAHUPOBAHUS YPOKOB, ITOCEIIEHUS OTKPHITHIX YPOKOB U T. JI.

B meronnke TBOpYeckoil pabOTHI y4YHTENs XUMHH €CTh HECKOJIBKO
3TaIoB:

e u3ydeHHEe MO KaXJIOMy XHMHYECKOMY Kypcy pasjena
«MexXIpeIMETHbIE CBSI3U», YTEHHE JONOJHUTEIbHON Hay4yHOH, Hay4HO-
MOMYJIIPHOI U METOAMYECKON JTUTEPATYPhl U OIOPHBIX TEM M3 IPOrpaMM U
y4eOHHMKOB JIpYTUX IPEIMETOB.

® UCHONB30BAaHUE KYpPCOBBIX U TEMAaTUYECKUX IUIAHOB JUId
MEXIPEIMETHBIX CBSI3€H B IOYPOUHOM IUIAHUPOBAHUE;

e pa3paboTKa METOAWYECKUX IPHEMOB U CPEACTB peann3aluu
MEXKIIPEIMETHBIX CBS3€il HA KOHKPETHBIX YPOKaX;

e pa3paboTKa METOAWKU MOATOTOBKM M MPOBEINECHUS KOMIUIEKCHBIX
(dhopMm opraHu3aIUN 00yUEHUS;
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e pa3paboTKa TPUEMOB KOHTPOJSL W OLCHKH pE3YJIbTaToB
OCYIIECTBIICHUS] MEXKITPEAMETHBIX CBS3EH B 00YUYECHUH.

Cucremaruueckoe HCHOJIb30BAHUE MEXKIIPEeIMETHBIX
MO3HABATENIFHBIX 3a/1a4 B (opMe MpoOIEeMHBIX BOIPOCOB, MPAKTUYECKUX
3ajaHuil oOecneymBarOmMX (GOpMUpOBaHME yMEHHMH 0Oyd4arommxcs
yCTaHaBIMBaTh M YCBaWBaTh CBS3M MEXIY 3HAHWAMH M3 PA3IHMIHBIX
MPEAMETOB U HCHOIb30BAaHNE KOJIMYECTBEHHBIX 3a1ad.

MeXINCUNIUIMHAPDHYIO  CBSI3b  XMUMHM W OHOJIOTHM ~ MOXKHO
OCYIIECTBUTH MPAKTHUCCKH NPH M3Yy4eHUN OOIBIIMHCTBA TeM. B Tabmmie
1 mokazaHa BO3MOXKHAsl HMHTErpalys MO TeMaM Y4eOHOHW IporpamMmbl
XMMHUH Ha TIpUMepe OmHOW TeMbl 3a 9 kimacc. Peammzamuio Takoro
noaxoaa, HYXXHO HaduWHaTb B Haydajle y‘IGGHOI‘O roga, npu 5>STOM
HEOOXO/MMO COIJIacoBaTh C yYEOHBIMH IUIAHAMM Y4uTeNsl Ouonoruu. B
Tabnuie BHayaje ONpPENCISIFOTCS MpeAMEeThl (XUMHs UM OUOoJorus),
MHTETPUPOBAaHHBIE YPOKM TI0 HHM Ha Bech Yy4eOHBI roj W
¢dopmynupytoTcs Tembl. Jlanee ONpemensAroTcs 3aJadd, KOTOpble OyayT
N3y4aTbCsd Ha YpOKaxX XUMUHN U 61/IOJ'IOFI/II/I.

Tab6muma 1
TeMaTuueckoe IIaHUPOBaHUE Kypca XUMHUH 9 Kiacc
Ne | 3amsarus | 3amstuano | OGopymoBa 3amaun Homamraee
1o OuoIoruu HHE 3a7aHKie
XUMHH
1 Oxcugpl | dorocunTes Tabmuia Okcun CocraBneHue 1
yrieposaa u «Peaknus yriaepoaa 3aroJIHEHUE
CO, CO2 | xemocuHTe3 | (poTOCHHTE3» Kak TaOJIAIIBI
TJIaBHOE «CxoxcTBa u
HEOpraHu OTIIUYHUS
YECKOe MPOLIECCOB
BEIIECTBO | (oTOCHHTE3a U
JUISt XEMOCHHTE3a».
peaxiuu
dhotocuHT
e3a

Ha npumepe u3y4eHus: JTaHHON TEMbI MOKHO PACKPHITh:

- 3HAUCHUE COCAMHEHUH YTIIEpoia B IIPUPOJIE, TEM CAMBIM PACIIHPHB
Kpyro3op oOydaromuxcs,

- OMOJIOTHYECKYIO POJIb OKCHIOB yriepoaa B (POTOCHHTE3E HE TOJIBKO
C XMMHYECKOIl TOYKU 3pEHUs, HO U C OMOJIOTMYECKOM, CBSA3aB UX MEXIY
co0oii;

- OMOJIOTMYECKYIO POJIb H3Y4aeMOTr0 BEIleCTBa;
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- 9KOJIOTHYECKHE aCTeKThl BOCHHUTAHHMS — 3a00Ta 00 OKpy’Karomen
cpene, OJYEepKHYTh 3HAUCHUE PACTEHUH IS Halllel TIaHeTHl;

- yMEHHE, WCIONBb3ys 3HAaHUS U3 Kypca OHOJIOrMH pelarb
XMMUYECKHE 3a0a4H.

TakuM 00pa3oM, UCIIOJIB30BaHUE HA YPOKAaX XUMHHU MEKIPEIMETHBIX
CBSI3€H CIOCOOCTBYIOT JydIIEMY YCBOSHHIO yIeOHOTO Marepuan 3a C4ET
pacIIMpeHys AUana3oHa UCIOIb3yeMbIX 3HAHHH.
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AHAJIN3 BOJIbI PONJHUKOB CEJIA HCMAHWJIOBA
JIOPTIOJIMHCKOI'O PAMOHA PECITYBJIMKH
BAIIKOPTOCTAH

B [roptiomuHckoM paifoHe PecryOnuku BamkopTocTaH o4eHb MHOTO
POIHHUKOB, MHOTHE W3 HUX Jaké HEM3BECTHBI MECTHBIM >XUTensM. Hare
ceNo He UCKITIOYeHHE. B CBSA3M C 3TUM, [IeNbI0 HACTOSIIEH pabOTHI ABISETCS
M3yYEHHE D3KOJOTo-reorpauueckoil XapaKTepHCTHKH, OIEHKa KadecTBa
MUTHEBOH BOABI POJHUKOB Ha Tepputopuu c. Mcmaumnoso.

3arpsi3HEHWE BOJX NPOSBISIETCS B W3MEHEHMHM (HU3MYECKUX U
OpPraHOJIENTHYECKUX CBOWCTB, YBEIMUYCHHHM COAEPKAHMUA  XJIOPUIOB,
cynb(}aToB, HUTPATOB, TOKCHYHBIX TSDKEIBIX METAIJIOB, COKpAaIleHUH
PacTBOPEHHOI'O B BOJIE KUCIIOPO/a, MOSIBICHUH PaJINOAKTUBHBIX 3JIEMEHTOB,
0O0JIe3HETBOPHBIX» OaKTepHil U Apyrux 3arpsasHuTeneit [2].

IIpu omenke kadecTBa NHUTHEBON Boasl wucmonbdyercs CanlluH
2.1.4.1074 — 01 [1]. Tpu wmcclemOBaHMHM KadyecTBA POIHHUKOBOM BOIBI
MIPOBOAMIIN aHAIN3 OTAEJIBHBIX TPYIII IOKa3aTeeii KadecTBa BOJIBI.
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[IpoOb1 BoABI M3 HCCIEIYEMBIX MCTOYHHUKOB Opalli OCEeHbIo (HOSOpPb)
2018 u 2019 romos B Tpex pomnukax «Kazam», «Pamuns» u «Ambkamm,
PacCIIOJIOKEHHBIX Ha PA3IUYHBIX TeppUTOpUsIX McMannoBCKOro ceabckoro
coBeTa, cobuoas nmpasuia coopa Bojbl. ccienoBaHue BOIbI MPOBOANIN
B XMMHYECKOH J1aboparopuu, aHaIM3 THUAPOXUMHYECKHX IOKa3arenei
BOABI - B JA00OpaTOpPHHM 3KOJOTHMYECKOTO MOHHTOpPHHTA  (PH3HKO-
XUMHYECKHUX 3arpsa3HeHUH OKpykarommii cpembl r. bupcka PecmyOmiku
Bamkoprocras.

B pesynpTare aHanm3a opraHoONIENTHYECKIE XapaKTePUCTHKH MTPOO BOIBI
pomaukoB cooTtBercTBYoT CanlluH, ruapoxuMuveckure TOKa3aTenn
HaXOJATCS B MpeJesiaX YCTaHOBJICHHBIX HOpMaTHBOB. ComepikaHue HATPHS,
XJIOpHAa, Ccyiabdara, JKelIe30 BO BCeX Mpobax BOJBl HE3HAYUTEIHHO
yBenu4ymiIoch B mpodax Boabl 2019 roma. B cBoro ouepenp conepikaHue
HUTPAT B BOJIE yMEHBIIMIIOCH, TaK B POJHUKE «Asbkain» Ha 1,8 Mr/ame, a B
«Kazan» - 4,8 mr/ 1M, a B ponnuke «Pamuisty yBeauuuioch Ha 0,3 mr/omS.
Bo3mosxkuo B 2019 romy B poHUK OOJIbIIE HAYATH MMOMAACT CTOYHBIC BOIBI
c ObITOBOM xXHMMHEll. A BOT YBEIMYEHHE COJAEp)KaHHE HATpUsi B BOJE
XapaKTEepHO ISl pOAHUKOB «Aubkai» U «Kazan». IIpu stom B 2019 rony
3TOT MOKAa3aTelb BbIIE Y POAHUKA «AJbKall» U cocTaBusieT 48 mr/ame, a
st Box «Kazam» - 0H yMEHBIIWICSA. JTO pa3inyie CBsI3aHO ¢ BHECCHHBIMU
ynoopernsmu B mamHu OO0 IInem3aBoma «BammeBay. Tak B 2018 romy B
TEPPUTOPUU POITHUKA «AIBKAID» BHOCHIIM TOJBKO KapOammun mapku b, a
2019 rony — kapbamun mapku b, ammuaunyto cenutpy u «Deptumy,
cynbdar ammonwms. Jlyis Box poanuka «KasaH» 3TOT MOKasaTesb
yMeHbIIWICA Ha 13 mr/ am3, Tak kak Ha TEpPUTOPMU POJHMKA BHOCHJIUCH
kapbamun mapku b [3,4]. TIpucyTcTByeT HE3HAUYMTEIBHOE YBEIMYCHUEC B
POOHMKAX XJOpHI HOHOB. J[7s Hamero cejia XapakTepHO HE3aKOHHBIE
CBAJIKM BJOJH KOTJIOBHH POJHUKOB U OITyCKAaHUH, JECOB, KOTOPHIE OYEHBb
XapaKTepHO Ha TeppuTopuu pojHuka «KazaH» Bce 3TO crocoOCTByeT
HOSBICHHUIO U KPYTOBOPOTY XJOPHUIOB B IPUPOAE, HA TEPPUTOPUH POJHUKA
«Pamuisy poBOAATCS MEPONPHATHS 10 cOOpy Mycopa OJHOCEIbYaHAMH.
MeI cuuTaeMm, 9TO UIMEHHO 3TH ()aKTOPHI IMOBJIMSUIA HA IMOBBIIICHUE XIJIOPHT
—HOHOB B BOJie poiHUKOB «Ka3aH» U «AnbKarmy.

Takum 00pa3oM, OCHOBHBIMH TPUYWHAMH, OKA3BIBAIOIIUI BIUSHHE Ha
THIPOXMMHYECKHE IIOKa3aTell POJHUKOB C. lcMmaminoBo okasaiochk
reorpaduuecKkoe TIOJIOKEHHE POJHWKOB, KOTOPOE TECHO CBS3aHO C
MOBEPXHOCTHBIMH CTOKAMH, BBIMBIBAEMBIE C CEIBCKOXO3IHCTBEHHBIX
TIOJIEH, U IBOPOB CEJILCKUX JKUTEIICH.
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HUI'POBBIE ®OPMbI OBYUYEHNS ITPU N3YUYEHNUN XUMUN
KAK CPEJICTBO NOBBIIIIEHN A TO3HABATEJILHOM
AKTUBHOCTH

B Hacrosiiee BpeMsi, B YCIIOBUSIX MOJCPHU3ALUK 00pa30oBaHus Nepen
YUYHUTENIEM CTOMT 331a4a (popMHUPOBaHHS BCECTOPOHHE Pa3BUTOM JIMYHOCTH,
CHOCOOHOH K CaMOCTOSITEIBHOCTH U YMEIoLIeld CBOOOIHO OPHEHTUPOBATHCS
B MH(OPMAIMOHHOM HpOCTpaHCTBE. MrpoBble TEXHOIOTHH MOMOTaIOT pe-
HIMTH 3Ty 3aaauy [1].

OnHa W3 neneil MrpoBBIX TEXHOJOTMH - HAy4YHTh OOY4YaroIIUXCS
0CO3HAaBaTh MOTHBBI CBOEr0 OOyuUeHHsI, IEHCTBUSI B UIPe M B JKU3HH, CTa-
BUTh LEJIM U 3a/la4d COOCTBEHHOH M, Kak MPaBWIIO, TIYOOKO CKPBITOH B
00BIYHOM 0OCTAHOBKE JAEATENHFHOCTH U MPEIYTabIBaTh €€ pe3yibTaThl [2].

Heabr naHHOli padoThl — NPOAHAJIW3UPOBATH POJb HMIPOBBIX
TEeXHOJIOTHii, PN 00y4YeHHH IKOJIbHIKOB KypCy XHUMMH.

st npoBepku 3¢ (GEeKTUBHOCTH MIPOBHIX (POpPM 00ydeHHUSI HAaMH OBLIO
NIPOBEJCHO  JMAarHOCTUYECKOE HCCIEJOBaHME 3HAaHMH W yYMEHHH,
oOydJaromuxcsi M0 XMMHHM B 8 Kiacce. DKCIIEPUMEHT OCYILECTBIISIIM IO
teme: «Peakumu 3amemieHus. Pspy  akTMBHOCTH MeTauioB». B HEM
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NPUHAMAIHM ydacTre o0ydaromuecs IBYX KIaccoB — 8 «A» (KOHTpOJIbHAs
rpymnna) u 8 «b» (3KcrepuMeHTaIbHas rpymnmna).

B 8 «A» ypok mpoBoamics B TpaaulHOHHOW ¢opme, a B 8 «b» - B
YPOK OBUIM BKJIIOYEHBI JAWAAKTHUECKHE WIpBI, Takue Kak, «Kpectuku-
HoJKM» U «IlocTpoeHue psiaa akTHBHOCTH METAILIOBY.

HccnenoBanne npoBoaMiIoch B 3 3Tama:

1) KoucraTupyronmii — mpoBeqeHHe aHKETHPOBAHHUS O0YYaOIIHXCSI
JI0 HaJaya 3KCIICpUMEHTA;

2) ©@opMHPYIOIIHI — IPOBEICHUE YPOKa;

3) KoHTpONBHBIN — IPOBEICHUE TECTHPOBAHUSL.

Jis  ymoOcTBa cpaBHEHHMS ¥ aHaNW3a IIOJyYCHHBIC PE3YIbTATHI
MpeJICTaBJICHbI B BUE Auarpamm (puc.l, puc.2).

IIpu wu3yuenun TteMbl «Peakuuu 3amenieHus. Psn  axkTHBHOCTH
MeTauioB» B 8 «b» Kiacce ¢ HCIONB30BAHHMEM HIP KauyeCTBO 3HAHUM
00y4aromuxcs HOBBICHIOCH HA 5 %, [0 CPAaBHEHHUIO C 8 «A» KIacCOM.

100
80
&0
40
20
0 ! ! ! !
Venapaemocrs Kauecteo sHammit Venapaamocrs Kauecteo sHammit
KOHCTATHPYIOUI 3Tar KOHTpObHBI 3Tan

Pucynok 1. CpaBHUTENBHBIN aHAIH3 YCIIEBAEMOCTH U Ka4eCTBA 3HAHUH B
KOHCTaTHPYIOIIEM U KOHTPOJIBHOM 3Tamnax B 8 « A» kiacce
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0 ! ! . :
YenesaeMocTs Hauectso sHannit YenesaeMocTs Hawectso sHammit
KOHETATHPYHILLIE STan KOHTPOMbHBI 3Tar

Pucynok 2 CpaBHUTENbHBIN aHATU3 YCIIEBAEMOCTH U Ka4eCTBA 3HAHUH B
KOHCTaTUPYIOUIEM U KOHTPOJIBHOM 3Tanax B 8 «by» kiacce
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Ha ocHOBaHMM TPOBEAEHHOTO MCCIEAOBAHUS MOXHO CJIENIaTh BBIBOJ
00 3(h(eKTHBHOCTH UTPOBBIX (OPM 00YUEHHST XUMHU.
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O®OPMUPOBAHUE 2JIEMEHTOB 3JOPOBOI'O OBPA3A
ZKU3HU HA YPOKAX BUOJIOI'MH (PA3JEJI YEJIOBEK)

310poBEIi 00pa3 KU3HH — ITO CTUIIb, KOTOPBIH IOMOraeT COXPaHHTb,
YKPEMUTh M BOCCTAHOBHUTH 3I0POBbE YEIIOBEKA.

30X sBnserca moka3aTeneM, KOTOPBIH yKa3bIBaeT TO, KaK YeNIOBEK
peanusyeT YCIOBUA CBOEH JKH3HENCATCIBHOCTH Il COOCTBEHHOTO
3JJ0pOBBSL.

JlanHasi TeMa aKTyaJibHa TaK KaK COXPaHEHHE U YKPEIUICHHE 3/I0POBbsI
HaceleHHus. JKOJIOTHYECKHE MpPOOJIEMbI, CTPEMHUTENbHBIH DPUTM JKU3HH,
HepaluoHAIbHOE [UTaHHe, KypeHHe, alKorojib Nary0HO BIHSIOT Ha
COCTOSTHHE YeJIOBEKa.

B mkone oOywarommecst Joira 3aHUMArOTCS B MOJOXXEHUHM CHI,
COXpaHsisi Ha yYpOKE HEINOABIKHOE cocTostHMe. CHMKEHHE €CTECTBEHHOU
JIBUT'aTEJIbHOM aKTWBHOCTH TPUBOJIUT K MOHIKCHUIO 3MOIMOHAIBEHOTO
TOHyCa, YXYALIEHHIO OCaHKW. M30exarh OTpUIATeNIbHBIE —SBICHHS
IIOMOTaeT AaKTUBHBIH OTABIX. (PU3KYIBTMHHYTKH O0O0ECHEUMBAIOT OTABIX
CKEJICTHBIM MBIIIIaM, KJIETKaM LIEHTPaJbHOW HEpBHOM cHCTeMe, TOJDKHBI
OBITb TaKHe yIPa)KHEHHsI, KOTOPBIE YIIy4IIal0T MO3rOBOE KPOBOOOpaIleHHE.
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PeGénky mo0oro Bo3pacta TpeOyercss YETKMI pEXHM, KOTOPBIH
JIOJDKEH COOJIIONAThCs U OBITh MOCTOSTHHBIM, PEXHM HE OyJeT B TATOCTh, a
MOMOJKET BOCIIUTATh BOJIEBbIE KAUECTBA, IPUYUUT K AUCILUILIHHE.

B Teme «DHeproTpatsl uenoBeka U MUIIEBOM pallioOH) YYEHUKH MOTYT
caMM MOTPEHUPOBATHCA U COCTaBUTh CBOI PEXKUM JHS.

PaunonanpHOE mnNHUTaHME — 3TO MPaBWIBHO OPraHU30BAHHOE U
CBOECBPEMCHHOE CHA0XEHHE OpraHm3Ma XOpOIIO IPHTOTOBICHHOU
MUTATENEHOW W BKYCHOH IHINEH, coaepiKameil mpoaykTa, H30BITOK ero He
TONBKO HE MPHHECET H00pa, HO MOXET MPUIWHUTH 3JOPOBBIO CEphE3HBIN
Bpea.

B teme «BuTamMuHBI», BMecTe ¢ OOyYarOIIUMUCS MOKHO ITOCUHTATh
KOJINYECTBO KUJIOKAJIOPUH, MOJYyYEHHBIX uYepe3 MHUIly M IMOTPadyeHHBIX B
pe3ynbTare pU3N4ecKoi aKTUBHOCTH.

PaccmarpuBasi BpeiHbIe IPUBBIUKH, HY’KHO BCIIOMHHUTb O HETATUBHOM
BIIMSIHUU Ha OPTaHU3M KYPEeHHS U aJIKOTOJIS.

3aBHCHUMOCTh BbI3BaHHAsT Ta0aKOM, BBI3BIBACT 3a00JICBAaHHUS PA3HOTO
pofa, mopa)karolie cepAle U JIeTKHUe, Pa3BUBAIOTCS CeplIeUHbIe MPUCTYIIHI,
WH(APKTHL, XPOHNUECKUE OOJE3HM JIETKUX, HAYMHACT Pa3BHUBATHCS pak (B
O0COOGHHOCTH, paK JIETKHX, TOPTaHH, IIOJIOCTH PTa H IOKEITyTOYHOU
JKee3sl).

ITaccuBHOE KypeHue BpelHO AJisl OKpykaromux. Hekypsiuil uenosex,
KOTOpBIM HaXOOUTCS PSAOM C KypslIUM, BiabixaeT npumepHo 80% Bcex
BEIIECTB U3 TabayHOrO JbpIMa, YTO HETaTUBHO BIMSAET HA IICUXHKY,
YXYJIIIAaeTcsl BHUMaHWE, YMEHbIIAETCS CIHOCOOHOCTh K  BOCIHPHUSTHIO
3HaHUl. MHOTHE MOJPOCTKH Ja)ke€ HE 3aTyMBIBAIOTCS O IMOCIEICTBHUIX
KypeHHsI, He OCO3HAIOT Mary0HOe BIHSHHS Ha CBOE 3[0POBBE M 3I0POBHE
OKPY’KaIOIIHX.

BiusHue CHUPTHBIX HAUTKOB Ha TI€YCHb OYEHb pa3pylIUTEIbHA, B
MOAPOCTKOBOM BO3pacTe elle He HalakeHa paboTa (epMEeHTOB MeyYeHH,
ANKOTOJIb TPUBOAMT K COOSIM B BEIPAOOTKE BHUTAMUHOB, (EPMEHTOB,
HapymaeT OCJIKOBEIM M yriIeBOAHBIA 0OMeH. JKUpoBbIe KICTKH NMEYSHU MO
BO3ACUCTBHEM aJKOrOJsl CTPEMMTENIBHO MEPEPOXKAAIOTCS, NPUBOJUT K
OMEPTBEHUIO TIEYCHOYHOU TKaHHU.

OrpoMHBIil BpeJ] HAHOCUT AaIKOTOidb PENPOIYKTUBHOM CHCTEME
Oyaymux MaM ¥ mam. Y JEBYIIEK, KOTOpbIe YHOTPEOJSIOT alKoOToib C
paHHETro BO3pacTa, BO3PACTAaeT PHCK POXKICHUS NETeH C ONpeAeICHHBIMU
3a00JIeBaHUSAMY, TOBBIMIACTCS PUCK OeCIIOAWsS M HEIOHANIMBAHMSA IIJIOZA.
VY roHOIIEH aNKoroIh, HApymaeT GOPMHUPOBAHHUE OPTAHOB CIIEPMATOTCHE3A.
B cocrosiHUM amKOTOJIBFHOTO ONBSHEHHS MOTYT OBITH 3apaboTaHBI ONacHBIC
00J1e3HH, KOTOPBIE TIEPENAIOTCS ITOJIOBEIM ITyTEM.
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OLIEHKA OTAEJbHBIX IIOKA3ATEJEM BOJIbl POJHUKOB
BYPAEBCKOI'O PAMIOHA PECIIYBJIMKH BAILIKOPTOCTAH

B craTtbe mpencTaBieHbI pe3yNbTaThl HCCIEIOBAHUS aHATUTHYECKHX
mpo0 BOJBI HEKOTOPHIX POAHHUKOB bypaeBckoro pationa PecmyOmuku
BamxopTtoctan. CormacHO TMONy4eHHBIM pe3ylibTaTaM, BOJAa JTaHHBIX
POIHUKOB MOXET OBITh HCIIOJIB30BaHA B KAUECTBE MMUTHEBOI BOJIBL.

KarueBble c10Ba: Boga, pOHUK, TOKa3aTeh KAYECTBA BOJIEI.

Ha Tepputopun BypaeBckoro paiioHa PecnyOmmkm bamkoprocTan
OTPOMHOE KOJMYECTBO POAHUKOB, OHM OTIIMYAIOTCS Ka4eCTBOM M COCTaBOM
BoJl. Bce wamie xutenu pailoHa Jar0T IpeANnoOYTEeHUE POAHUKOBOM BOJE,
4EM BOJIOIIPOBOJIHOM BOJE.

OpnHako, B HaCTOAIIEE BPEMs BO3POCIIAa aHTPOIIOT€HHAS AEATEIIbHOCTB,
B CBSI3M C KOTOPOW MHOTHE MCTOYHUKH IIPUPOIHON BOXBI (B TOM HYHCIE U
POIHHKH) IMOJBEPTaroTCs 3arpsi3HEHHI0. [103TOMy OIleHKa ¥ MOHHTOPWHT
COCTOSIHHSI POJIHUKOBBIX BOJI SIBJIICTCS aKTyalbHOM 3anaueii [3].

OObekramu uccienoBaHuil Obut BeIOpaHbl: Nel - pomuuk «Hypuma»
BOmm3u 1. KapabaeBo; Ne 2 — ponunk «CanksiH Unnimay B ¢. Bypaeso; Ne 3
— ponnuk B 1. [llabaeBo; Ne 4 — ponnuk BOim3u 1. Tyraeso [1].

HccnenoBanne mnpo0O Boxasl NpoBoAMioch Ha 0Oase JsrabopaTopuu
9KOJIOTUYECKOTO  MOHUTOPUHra  (DM3UKO-XUMHYECKHUX  3arps3HEHHH
OKpyXKaromiei cpeabl bupckoro dunmana bankupckoro rocyaapcTBEHHOTO
YHHUBEpCHUTETa M OBUIM WCIONB30BaHBl CIEAYIONINE METONBl AaHaIHN3a:
MTOTEHIIMOMETPHSI, TUTPOMETPHS, TPaBUMETPHUs, MOHHAas XpoMmaTorpadus,
ATOMHO-a0COPOIMOHHAS CIICKTPOMETPHS.
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B cootsercteun ¢ CaulluH 2.1.4.1175 - 02 [4], Obutn ompeaeeHsL:
o0mas MuHepanu3auus, oOmas »KeCTKOCTb, BOJOPOJIHBIN IIOKa3arels,
paaroJIoOTHYECKUe II0Ka3aTeNl, MOHHBIA COCTaB, COAEPIKAHUE, TKEIBIX
METaJUIOB, ObUIa JlaHa OI[EHKa OPraHOJENTHYECKUM I0Ka3aTelsiM KauecTBa
BOJIBI.

B wuccnemyembix mpobGax pOJHHKOBON BOIBI HE HAOIIOAOTCS
THAJIOCTHBIE TIPOIIECCHI, «3AI[BETAHHWE)» W 3aTyXaHHWe BOAbl. Bce o0pasiebl
GecrBeTHBI, MPO3pPavHbI, HE NMEIOT 3araxa 1 BKyca.

Boxy pOZHHKOB MOKHO OTHECTH K TpyIe HEHTpPaTbHBIX, KpOME
ponHukoBoi Boxel B 4. IllaGaeBo, KoTOpylo chexyeT OTHECTH K
c1a00KHCIIOH TpymIe.

3HaueHus: oOmIed JKECTKOCTH TMOKaszald, 4To oOpasubl BOJ
UCCIIeyeMbIX HCTOUHUKOB CPETHEH )KECTKOCTH.

ITo mnokazatensiM oOwield MUHEpanM3alMy, OOpaslbl BOIBI U3
POJIHHKOB MOKHO OTHECTH K KaTeropu MpecHsIx Bof (Tabdi. 1) [2].

Tabmuua 1
Pe3ysibTaThl H3MepeHHii KUCJIOTHOCTH cpeasbl (PH),
00111eii 5KeCTKOCTH U 0011eil MUHepaJIu3aluu

Bonoponueri Obmas
Ne oOBekTa AOPOZL Oo6mas MUHEpaITH3aIs
nokasarens (pH), o .
JKECTKOCTB, “JK (cyxoit ocTaTok),
en. pH 3
MI/IM
1 7,11 +£0,36 5,3+0,35 396 £ 40
2 7,42 + 0,37 4,4 +0,26 275 +£28
3 6,15+ 0,31 6,7 = 0,40 322 +£32
4 7,37 +0,37 6,1 +0,37 303 £30
ITJK 6-9 7 1000-1500

[TomyueHHbIe YMCIEHHBIE 3HAYEHUs HMOHHOTO cocTaBa NpPoO BOBI
HCCITeTlyeMbIX POTHUKOB (Tabu. 2) He mpesbimiatoT [TJIK.

CojnepxkaHue MPEACTABICHHBIX HOHOB pA3JIMUuHO Ui KaXJO0ro
poanuka. CKopee BCEro 3To CBSI3aHO C TEM, YTO BOJbI, QUIBTPYSCH Yepes3
TOJILIA TOPOJI, PACTBOPSIIOT MX, 00OTaIasch MPH TOM PSIOM 3JIEMEHTOB.
Tak, HarpuMep, TIPH PACTBOPEHHH COJEHOCHBIX TOJII CJI0XKEHHBIX TAITUTOM
(NaCl) Bomsl TpUOOPETAOT XJIOPUAHBIM HATPUEBBIM COCTaB;, TIpU
(ubTpanuy Yepe3 N3BECTHIKY - TUIPOKapOOHATHBIH KaJIbIIUEBBIN U T.1.

B uccnenyembix oOpasuax BoAbl TaKKe OOHApPYKECHBI CIE/bI TSHKEIBIX
METaJUIOB, UX YUCICHHBIC 3HaueHus He npesbimatoT [TK.
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Tabnuma 2
Ioka3aTeTn XHMHYECKOTO COCTABA 00Pa3I0B POAHUKOBO BOIBI,

mr/am°
Ne | IlokazaTenn Ne 1 No2 Ne3 No4 IIK
1 Katnon <04 <04 <04 <04 2,0
aMMOHHS
2 Karnon <10 <10 <10 <10 -
KaJus
3 Kartnon 15+£2,0 2,17+ 22+3 9,05+ 200
HaTpus 0,31 1,23
4 Xnopua- 6,56 + 1,57 517 + 8,63+ 350
HOH 0,95 0,23 0,83 1,38
5 |Hutpur-uon <0,05 <0,05 <0,05 <0,05 3,0
6 docdar- <0,4 <0,4 <0,4 <0,4 35
HOH
7 Cynbdart- 17,7+ 2,6 1,24 + 143+2,1 17,1+ 500
HOH 0,19 2,6
8 Keneso <0,001 <0,001 <0,001 <0,001 0,3
(cymMMmapHO)
9 Mapraserf <0,001 <0,001 <0,001 <0,001 0,1
(cymmapHo)
10 CauHell <0,002 <0,002 <0,002 <0,002 0,03
11 Kanmuii <0,0001 <0,0001 <0,0001 <0,0001 | 0,001
(cymmapHo)

Cpennue 3HaueHHs] 00bEMHONH AaKTHBHOCTH PajJoHa BO BceX Mpobax
ponHukoBoit Bojabl (MeHee 20 Bx/M®) He NpPEBBIIAIOT NpPEAETBHO
ponyctumble koHnerTpauuu (100 Bx/m®).

Takum oOpa3omM, TIpHU OIEHKE TOKa3aTeliel, CBHUIIETENbCTBYIOMUX O
KayecTBE  BOJBI, YCTAHOBJIEHO, YTO  TIOJyYCHHbIE  PE3yIbTaTHI
cootBeTcTBYIOT TpeboBanusm CanlluH 2.1.4.1175-02 u Boxa ucciemyeMbix
POJHUKOB MOXKET OBITh UCIIOJIb30BaHA B KAUECTBE MIUTHEBOH BOJIBI.
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OLIEHKA YXOJAIMUX CTOYHBIX BOJ] C BUOJOTMYECKHUX
OUYUCTHBIX COOPYKEHUI KAPMAHOBCKOM I'PAC
PECITYBJIMKUA BAILIKOPTOCTAH

BricTphie Temnbl ypOaHU3alMK, POCT HACEICHHBIX ITyHKTOB, Pa3BUTHE
MPOMBIIUICHHBIX MTPEANPHUATHHA U CEIBCKOTO X035HCTBA M MHOXECTBO MHBIX
(hakTOpOoB Bce OOJIBIIE YCIOXKHSIOT MpoOiIeMy oOecTeueHHs HaceICHUI
MIPECHOM BOJOM.

Ouncrka  CTOYHBIX  BOA  fABIsI€TCS  HamOojee  3HAYMMBIM
MPUPOJOOXPAHHBIM BONPOCOM HAcTosero BpeMmeHH. OCHOBHas Macca
OpPraHMYeCKUX BELIECTB, MOCTYIAIONMX HAa KaHAJIM3alOHHBIE OYHCTHBIE
COOPYXEHHUS, YAAIIETCS B COOPYKEHHSX OHonoruueckoit ouuctku. [lpu
NPEBBIIIEHUH TOKCHYHOCTH CTOYHBIX BOJ, MOCTYHAIOUIMX Ha OYUCTHBIE
COOpY)KEHHsI, MPOIECC OMOJIOTMYECKON OYMCTKH HE MPOXOJUT JIOJDKHBIM
oOpazoM. BbIHOC oOpraHu4Yeckux BELIECTB MPUBOAMT K HAPYLICHUIO
PaBHOBECHSI 9KOCHUCTEMBI BOJTHOTO 00OBEKTA.

Lenpro HamMX HMCCIIEAOBAHUI SIBISIETCS MOHUTOPHHT 32 COCTOSHHEM
paboThl  OMOJIOTMYECKMX OYUCTHBIX COOPY)KEHHH Ha TEppUTOPHHU
Kapmanosckoit I'POC Pecnybmmkm bamkoprocran 3a 2015-2019 rr.
HccnenoBanus MpoBOIMINCE B 1a0OpaTOpUN CTOYHBIX BoJ KapmaHoBckoi
I'POC.

OCHOBHBIMH aHAJIM3UPYEMBIMH MOKA3aTEIIMHU SIBUJINChH: B3BEIICHHBIC
BEILIECTBA, BOJOPOJHBII MOKa3zaTedb, HEPTENPONYKTHI M aHHOHHBIE
MMOBEPXHOCTHO-aKTHBHBIE BemecTBa (AITAB).

[TomydeHHbIe pe3ynbTaThl IPEACTaBICHBI B TabuIe 1.
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Tabuuma 1
PesynbTaThl MccieIoBaHU CTOYHBIX BOJ Ha BhIycke Nel mocie
OHMOJIOTMYECKUX OUYUCTHBIX COOPYKCHHUN

Mokasare Cpennee 3a rof I%%[]C
i 2015 | 2016 | 2017 | 2018 | 2019 | s
B3Bemen
HbIE

6,017 6,113 | 6,054 | 6,057 | 5,692 6,78
BeleCTBA
, Mr/nm°
pH 7,91 7,858 | 8,016 | 7,943 7,9 6,5-8,5
Hedrenp
OJIyKTHI, 0,045 0,034 | 0,027 | 0,026 | 0,030 0,05
Mr/mm3
AIIAB, | 4 575 | 0,061 | 0,054 | 0,056 | 0,052 | 0,145
Mr/am

Kak BumHO ©3 TaOuuIsl, COJAEpKAHHME B3BEUICHHBIX BEIIECTB U
3HAYCHHS BOJOPOIHOTO IIOKa3aTelsl HE TPEBBIIIAIOT HOPMATHUBHBIN
MoKa3aTenb. 3aKHCICHHE BOJBl peKku byl CcTOYHBIMH BOjaMu He
Ha0mo1aeTcs.

HawuGonbuiee conmepkanue HeQTENPOIYKTOB B CTOYHBIX BOJAX
ormevanock B 2015 roay (0,045 mr/am3), B MOCIEAYIOIIHE TOIBI 3TOT
nokazatenb cHusmiIcA. CoJliepKaHHe MOBEPXHOCTHO-AaKTHUBHBIX BEIECTB B
TEYEHUE BCEr0 UCCIIEIYEMOro MepHoAa CYIIECTBEHHO HUXKe HOPMATUBHOIO
nokazateinst. CrenoBaresnibHO, Hedrenponyktsl U AIIAB He BbI3BIBaoT
pa3BUTHsI BOJHON PACTUTENBHOCTH, YTO MOXKET NPHUBECTH K YXYIIICHUIO
OpraHoOJIENTHYECKUX CBOMCTB BOJHI [1].

BreBox: 3a mepmom 2015-2019 r1r.  3HaUYeHHs aHAIM3UPYEMBIX
nokasarenei He mpesbimator HJIC. KauecTBO OYMIEHHBIX CTOKOB Ha
BBIXOJIE C OMOJIOTHMYECKUX OYMCTHBIX COOPY)KEHHH HaXOIITci B Ipeaesax
HOPMATHBHBIX 3HAYCHHH.

Jlutrepartypa

1. benpaeeBa JI.H. Dxomoruueckuit monutopunr / JL.LH. Benpneesa. —
Bapnayn: AntI'TY, 2010. — 113c¢

2. Ilpukaz Ne 385 00 yTBepkIEHWHM HOPMATUBOB JOIYCTHMBIX
cOpOCOB BEUIECTB U MUKPOOPTraHU3MOB B BOAHBIE OOBEKTEHL.- T'. [Iepmb.
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OPI'AHMU3ALIUA SKOJOI'NYECKOI'O BOCIIMTAHUA

DKOJIOrMYEeCKOe BOCIUTAHUE BKJIIOYACTHE TOJBKO TOTOBHOCTH Oepedb
NpUpPOSY, HO U (hOpMHUPYET OCHOBBI HPAaBCTBEHHOCTH. IloydeHHE HOBBIX
3HAaHUH O MPUPOIHON cpeie W ee mpobieMax, O MPOHMCXOMAIINX B HEW
npoueccax, 00 OOHUTAIOIIUX PSIIOM C HYEIOBEKOM KHBBIX OpraHM3Max
CMoCcoOCTBYeET (hopmupoBaHUIO JKOJIOTHIECKOTO MEHTAJUTETA.
CnocoOHOCTh  OLIyIIATh  KPacoTy MPHPOJBI  Pa3BUBACT  YYBCTBO
NPEKPacHOro, 93TO O3JEMEHT M OJKOJOTHYECKOI0 U  3CTETHYECKOTO
BocnuTanus. HaOmionenuss 3a mpupomodd: Qakramu, SBICHHAMH |
npoleccamMy, 32 MHOTOTPaHHBIMU OCOOEHHOCTSIMH B3aUMOCBSI3eH PacTeHHH,
JKUBOTHBIX U JAPYTHX OPraHM3MOB pPa3BHUBAIOT BHUMAaHHE, CIIOCOOHOCTH
KOHLIEHTPUPOBAThCS, MaMsATh W, YTO CaMO€ IJIABHOE — IO3HABATEJILHYIO
AKTUBHOCTh. YXOJ 32 PaCTCHUSMH W >KMUBOTHBIMH, OYHCTKA MPUPOIHBIX
TEPPUTOPUIl [OMOTaeT BOCIUTATH AKKYPATHOCTh M OTBETCTBEHHOCTD,
OT3BIBYMBOCTh M T'yMaHu3M [1].

B CcTaHOBJIEHHHM  JKOJIOTHYECKOTO  CO3HAHMS  BEIHKA  POJIb
00pa30BaTeNbHBIX YUPEIKACHUN, KOTOPBIE MOTYT U JIOJDKHBI BOCITUTHIBATH Y
00y4YaIOIINXCsl YyBCTBO CONPUYACTHOCTH K TIPUPO/IE, YYBCTBO €€ KPACOThI U
XPYIIKOCTH, HE TIO3BOJISIONIEE OTHOCHThCS K HEH MOTPEeOUTENbCKH,
BapBapCKH, IPOSIBIIATH OE3AYIIHYIO OECIEYHOCTh HITH )KecToKocepaue [2].

Jnst  sKojoruveckoro o0Opa3oBaHWS W BOCIUTAHUS MPUMEHSIOTCS
clefiylonie cpeacTtBa U (QopMbl pabOThI: KPYKKH; Oecelbl, KOHKYPCHI,
coOpaHusi, SKCKYPCHH, IIKOJIbHBIE JIEKIIMH, OJIMMIINA/IbI, YICOHbIC 3aHITUS
[3].

B ocHOBe BOCIUTAaHWS [CHHOCTHOTO OTHOIICHUS peOeHKa K
OKPYKAIOMIEMy MHDPY MPHUPOIBI 3aJ0KEHA €ro YCTOHYMBas MOTPEOHOCTHh B
OOIICHUN W B3aUMOACUCTBUH C OKPYXKAOIMUM MHPOM. [ TOTO, YTOOBI
peamu3oBaTh IaHHYK 3aJa4y HEO0OXOJWMO HCIOJIB30BaTh BECH CIEKTP
METOJI0B U OPM PabOTHI ¢ JETHMHU IO MX 3KOJIOTHYECKOMY 00pa30BaHHIO U
BOCIIUTAaHHIO. MOHO BBLICIHUTH CIEAYIOMHE (OPMBI IKOIOTHYECKOTO
BOCITUTAHMS: MaCCOBBIE, TPYIIIIOBBIE M MHAMBHAyalIbHbIE [4].

B xojie nmeaarornueckoi npakTHKHHAMU ObUT 3aINIAHUPOBAH U MPOBEICH
Megarorndeckuii akcnepuMeHT ¢ obydaromumucs MAOY «Jluneii Ned6y
TopoJickoro  okpyra ropon Yda  PecnyOmukm — Bamkoptocras.
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OOyyatomuecst ObUIM TIO/IENEHBI HA JBE TPYIIBL: SKCIEPUMEHTAIBHYIO H
KOHTPOJIbHYIO, 110 27 4eI0BeK B KaX 101 rpymie.

HccnenoBanue mpoBOMIIOCH B 3 ATama:

I 3Tan — koHCcTaTUpYIOLINI];

11 atan — popmupyrommii;

III 3Tan — KOHTPOJIBHBI.

CyTp OSKCHEpHMEHTa 3aKiiodyalach B CHCIYIOMIEM: C IIOMOIIBIO
aHKETHPOBAHMS MBI IPOBEIIM OLIEHKY YPOBHS MHTEpeca K HKOJIOTUH, TIOTOM
IpoBOAWMIN  (OPMHUPYIOIIMH  SKCHEPHMEHT: MPOBOAWIN 3aHATHS U
9KOJOTHYeCKHe  MepomnpusitHsa. s TOro,  dYTOOBI  NPOBEPHUTH
3G PEKTUBHOCTS (HOPMHPYIOIIETO 3Tala IPOBEACHHOTO 3KCIEPHMEHTA,
OBUIO MPOBEJCHO KOHTPOJBHOE aHKETHPOBAHUE AETEH SKCIIEPUMEHTABHOI
U KOHTPOJIBHOH IPYIIIBL.

Ilo mnepBoil KOHTPONBHOM TIpymlme, B KOTOPOH OTCYTCTBOBAJ
(dbopMupyOmMid 3Tar, BBICOKMH YPOBEHb HSKOJOIMYECKOTO BOCITUTAHUS
moBeICHIICS Ha 7 %, a HU3KUHM ypoBeHb MOHM3MWICST Ha 9 %. YBenuueHue
KOJIMYEeCTBA JIeTe C BBICOKUM YPOBHEM OJKOJOIMYECKOTO BOCIUTAHUS
IIpoM30IIeN Gyarofapsi CHIPKCHHIO KOJIMYECTBA OOYJArOIIMXCSI CO CPEIHIM
ypoBHEM Ha 8 % K HU3KUM YpOBHEM Ha 9 %.

B sKkcnepuMeHTanbHOW Tpymiie BBICOKMH YPOBEHb HKOJOTHYECKOTO
BOCIHTaHMA NMOBBICUIICA HA 34 %, cpelHNH ypoBEeHb MOHU3MICS Ha 25 %, a
HU3KUH YpOBEHb MOHMU3MICA Ha 9 %.

Takum oOpa3oMm, aHKETHpOBaHHWE IOKa3ajlo, 4YTO MPOBEACHHUE
BHEKJIACCHBIX 3aHATHH IO 3KOJIOTHYECKOMY BOCIMTaHHMIO OOYYaroOUTHXCs
CHOCOOCTBOBAJIM TOBBIILIEHUIO YPOBHS JKOJIOTHYECKOTO BOCIMTAHUS Y
00yJaroIuXCS.

Jluteparypa

1. lepum-Onry, E. H. Kykymuka // FOnbIit HaTypanuct. — 2013. — Ne6. —
C.28-31.

2. 3amaprosuy, b. b. C mro60Bbto k pupoze / b. b. 3amaprosuy, O. H.
Kpusopyuxo, JI. M. ConoBseBa. — M.: Ilenaroruka, 2016. — 232 c.

3. 3Bepes, U. 1. Oxonorus B mkonsHoM o0ydenun / 1. /1. 3BepeB. — M.
Ilepgaroruka, 2014. — 124 c.

4. I1euxo, JI. I1. Bocruranue y MIKOJIbHUKOB 3CTETHYECKOTO OTHOLICHHUS
k npupoje // Ilexaroruka. — 2017. — Ne3. — C.29-32
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AHTPONIOTEHHOE BO3JENCTBUE HA
BUOTEOXUMHUYECKIU IIUKJ ®OCPOPA B IIPUPO/IE

@Docdop sABISETCS OTHOCHUTENBHO pEAKMM 3ieMeHToM. Ilo maHHBIM
akagemuka A.E. @epcmana, ero BecoBoii Kiapk (mporieHTHOE comepikaHue
JJeMeHTa B 3emuie) coctaBimser gummb  0,12%. B tabmmme
pacnpocTpaHEHHOCTH B 3€MHOM KOope OH CTOMT Ha 13-M Mecte mocie
yIJIepoia u XJIopa, epes cepoii.

B cBoOomHOM BHIE B TPHUPOJEC H3-3a CBOCH OYEHb CHIIBHOU
OKHCIIsIeMOCTH (Pochop HE BCTPEUAETCS, HO SBISCTCS YaCThIO Pa3IHMYHBIX
MuHepanoB (MX HacuuTbiBaerca 10 120) u GOJBLIIOTO KOJMYECTBA
opranndeckux BemlecTB. OCHOBHasi Macca MHHEPAIOB, COJEpPXKAIINX
¢dochop, cuuTaroTcs caMbIMH peJKUMH. BakHble MHHEpalbl (IPUPOIHbBIE
¢docdarsr) - anaTut, BUBUAHUT U hochopHur.

Huxn docdopa B 6mochepe, oOpa3oBaBmIUiicS 32 MHOTHE MHUILTHOHBI
mer B XX Beke, Obin HapymieH. OCHOBHOW TEpPBONPHYMUHON SBIIICTCS
co3nanmne (ochopHBIX ymHOOpeHWH W OBITOBOM XHMHHU. JlesSATETHHOCTH
YeJloBeKa IPUBOANT K HapyLIEHHIO ecTecTBEHHOro numkna gocdopa. OH
XapaKTepu3yeTcsl pa3feieHreM MPOCTPAHCTB MOTPEOICHUSI M yTHIM3ALUH
ouoreHa, B vacTHOCTH (hocdopa.

B 90-e roxer XX Beka kpyrmHomacurabHoe Mpou3BoACTBO (GochopHbIX
ynoOpeHuil u Apyrux coeauHeHuit ¢hochopa HaxoaWIoCh B mpezenax 35
MJIH. TOHH B roi, a k 2000 romy sta mudpa ymsowiack. Benmyiiee
KOJIMYECTBO 3TUX (Poc(haToB M3BJIEKACTCS M3 TOPHBIX MOPOJ, OCTAIBHOE -
U3 ryaHo.

BnusiHue uenoBedeckoi JIESATENBHOCTH Ha KpyroBopoT ¢ocdopa
NPUBOAMT K moTepe ¢ochopa M ero 3aXOpOHEHHS] Ha JHE OKeaHa (1o
HEKOTOPBIM OIleHKaM, B mpezaenax 60 Teic. TOHH ¢ocdopa B roj), 4ro
JleflaeT IUKJI MeHee 3aMKHYTHIM. EsxeronHo mpomnsBogurcst $pochOpHTHOM
pyAbl B Ipeniesiax 2 MIIH. TOHH. BHymrensHas noinst pocdopa nonagaer B
BOJIy C MOIOIIMMHM CPEJICTBAMH (JI€TepreHTaMu), B IPOU3BOACTBE KOTOPBIX
OH HCHOJIB3YETCs, U C YIOOPSHUSIMH, T.€. TAKIKE UCKITIOUASTCS M3 LIUKIIA.

BakHbIM HCTOYHMKOM HakoreHus ¢ocdopa B OKpykKawomeld cpene
cuuTaroTces QocdarcoaepKaiie MOININE CPEACTBA, MOCKOIBKY OTXOJBI
JKU3HEEATCIFHOCTH 4YeJoBeKa BBACIIOT Toibko 30 % docdaTHbx
CTOYHBIX BOH, a 60% mOCTymaloT B HHX C MOIONIMMH CpPEACTBAMHU.
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[MpomykTel  4enmoBedeckoWM  AesTeNbHOCTH,  uMmeromme  docdop,
cOpachIBalOTCsT B BOJIHBbIE OOBEKTHl M CMELIMBAIOTCS C IHUTATEIbHBIMU
BEIIIECTBAMH, BBI3bIBas BTPO(UKAIIHIO.

AHTpONOreHHOE 3BTPO(GHUPOBAHUE — ITO CBA3AHHOE C JIESITEIHLHOCTHIO
YeJIoBeKa IMOBBIIIEHHE YPOBHS TPO(QHOCTH BOJOEMOB, BO3HHKAIOLIEE MPH
HEKOTOPHIX YCJIOBHAX, B pE3ylbTaTeé BO3pAcTaHHS OOECICUYCHHOCTH
aBTOTpopo()  OMOTEHHBIMH  DJIEMEHTAMH H  COIPOBOXKIAIOLIHECS
XapaKTEPHBIM KOMIUIEKCOM M3MEHEHHSI DKOCHCTEM.

OBpoduKaIysg OTHOCHTCS K MPOIECCY CHMKEHHUS KaueCTBa BOJBI M3-32
YPEe3MEPHOTO TOCTYIUICHHS B pPEYHOM OacceiiH Tak Ha3bIBAEMBIX
«IHUTATETBHBIX BEIIECTBY» MPEXKIE BCero a3oTa U docdopa. IBTpoduKanms
- HOPMAaJbHBIM IIPOLIECC, CBSA3AHHBII C IOCTOSHHBIM  PacxoJOM
MUTATEbHBIX BEIIECTB C BOJOCOOPa B BOJHBIE OOBEKTHI.

OpHako, B TOCIENHUE TOABI, Ha 3EMISIX C BBICOKOH IIIOTHOCTBIO
HaceJICHUsS WM C aKTHBHBIM CEJIbCKUM XO3SIHCTBOM MHTEHCHBHOCTH 3TOTO
Ipoliecca yBeJIMYMIach MHOTOKPAaTHO H3-3a cOpoca TOPOACKUX CTOYHBIX
BOJ, CTOKOB C JKMBOTHOBOMYECCKMX (epM U MNPEeanpUATHH MTHIICBON
MIPOMBIIIVICHHOCTH B BOJXHBIE OOBEKTHI, & TAK)XK€ M3-32 CMBIBA M30BITOYHO
BHECCHHBIX YIOOPEHHH C MOJIEH.

Takum oOpa3om, Hamboinee mpoOJIEMAaTHYHBIM M3 BCEX IMKIIOB
SIBISIETCA MK ocdopa. ITO CBA3aHO € TeM, 4To oTmava Qocdopa U3
ruapocdepsl Ha Cylle HEBEJIMKAa M HE KOMIICHCHUPYET MOTEPh CO CTOKOM,
naxe ¢Gochop, B OTIAMYME, HANPUMEpP, OT a30Ta M Yriepoja, He HMeeT
razoBoi ¢opmbl. M3-3a 3roro muka ¢ocdhopa He HMeEeT TaKoM ke
pacpoCTpaHEHHOCTH, Kak Jpyrue IMkiasl. [lo anamormm ¢ Japyrumu
LIUKIaMH, 4YeJOBEK W3BJIEKAaeT OTPOMHBIE 3alachkl 3TOr0 D3JEMEHTa C
MOBEPXHOCTH 3eMJIM H3-3a TOTrO, 4To (ocdaThl UTparoT BAXKHYIO POJb B
COCTaB€ MUHEPAIbHBIX YOOPEHHH.

Jlureparypa

1. bBepnapn, H. Hayka o6 oxpyxatomeit cpene / H. bepnapa. - M.:
Mup, 1993.

2. Komeuns, IT1.A. ®ocdop u ero coenunenus // Xumus. - Uzn. nom
«IlepBoe ceHtsa0ps». — 2007. - Ne 9. - C. 4-8.
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WHHOBALIMOHHDIN MMOTEHLUAJI YEJTOBEKA B DIIOXY
WH®OPMALIMOHHOM DBOJIIOLAU

B Hacrosmiee BpeMs HWHHOBAIMOHHBIH TIOTEHIIMAT MOXKET CIYKUTh
OTIOPOM  pa3BUTHA  4YEJIOBEKa B obmecTBe  WH(GOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH. IIpu 3TOM ciemayeT HUMETh BBHIY, YTO
TOHATHE «WHHOBAIIMOHHBIM TOTCHIMA» CETOJHS HCIONB3YIOT IO
OTHOIIICHHIO K OOIIECTBY B IEJIOM, K OT/ACIHHONW HOBAITMH, K OpTaHHU3AIIHH,
a TaKXKEC K JINYHOCTHU HOBaTOpa. I/IHHOB&HHOHHI)II‘/II IIOTCHIINAJI OpFaHHSaL{I/II/I,
mpolecca HCCIAeNoBaTeNd MpeajaraloT  PacCYUThIBATh C  MOMOIIBIO
creuuanbHbIX bopmy, YUYUTBIBasI IIPOLICHTHOE COOTHOILICHUE
BOCIPUMMYHMBOCTH K HOBOBBEJICHMSM U TpennoiaraeMoil 3pQpekTuBHOCTH
oT BHe,Z[pHeMOI‘O HOBIIICCTBA. HO HHHOBaHHOHHbIﬁ IMOTCHIMAJI JIMYHOCTHU
paccunuTaTh HEBO3MOXHO. Ero CIOXXHO TpPEACTaBUTh B BHUJIE KaKUX-THOO
3aKOHOMEpHOCTEH. MBI MOXeM IUIIb 3aMeTUTh, YTO WHHOBAIIMOHHBIN
MOTEHIIHAT JIMYHOCTH TPEATIONaraeT BO3MOKHOCTh KaK 3aIUTAaHUPOBAaHHOM
HOBAallMM, TaK W  HE3aIUIAHUPOBAHHOTO  TBOPYECKOTO  IIOPEIBA,
MPEJIONIaraoIero  CaMOONpEeIeiecHHe W caMopealn3anuio. Taroke
WHHOBAIIMOHHBIA TIOTEHITHANI XapaKTepU3yeTcsl KaK «CIOCOOHOCTh K
CaMOpa3BUTHIO», a 3TO 3HAYUT — KakK YCIOBHE BbDKMBAaHUS YEIIOBEKa B
COBpEeMEHHOM ofmecTBe. Bemp 0e3 caMoOpa3sBUTHA CETOJTHS IPOCTO
HEBO3MOXHO OCBOUTH TC I/IHq)OpMaHI/IOHHI)Ie TCXHOJIOT'HH, KOTOpre
HeO6XOI[I/IMI)I JJI1 BBIMOJIHCHUA KaXXIOAHCBHBIX pyTI/IHHI)IX onepaumﬁ Ha
paboyem Mmecte, A OOIIEHUS C POAHBIMH M ApPY3bsiMu. CerogHs cama
HCTOpHS pa3BUTHSA YyeJIoBEKa 4acTo paccmaTpuBaeTcs KakK
WHPOPMAMOHHAS 3BOMIONHUA. [IpH 3TOM B SBOJIOIUOHHOM pPa3BUTUHU
YEeIOBeKa BBINEIIIOT M BpPEMEHa MPOPHIBOB — HH(OOPMAIMOHHBIX
peBONIOIMKA —  HM300pETCHHS  MUCBMEHHOCTH, KHHTOICYATAHUA U
aJeKTpuyecTBa. biarogaps mocielHeMy HOBILECTBY MOSIBUIOCH BCE, YTO
CEroaHs SIBJISICTCS 3JIEMEHTAMM CUCTEMBI WH(POPMAIIHOHHO-
KOMMYHHKATHBHBIX  TEXHOJOTHH:  TenedoH, paauo, TeJICBHUICHHE.
BaxHeHdmmM  TpOpBIBOM  CTajlo  M300pEeTeHHEe  MHUKPOIPOIIECCOPHOM
TEXHOJIOTHH, OJarogapsi KOTOPOH MOSIBIIIMCH TIEPCOHAIBLHBIE KOMITBIOTEPHI
u cerb UuTepHeT. B maHHBIE MOMEHT MBI OCYIIECTBJISIEM MEPEXOa K
COBpPEMEHHOM 3JIEKTPOHHOM [IUBHUIN3AIIIH, MIPOUCXOTUT
KOMMYHHMKAITMOHHBIA B3PBIB KYJIBTYPHI, TOJHOCTHIO IEpPEKPANBAIOIIHIA
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KHI3Hb 001IecTBa BO3MOXKHOCTH «OBICTPOI CBSI3M» C HYXKHBIMH PecypcaMu
JTAI0T YEJIOBEKY BCE OCHOBAHMS ISl «CKOPOCTHOTO» NPUHATHUS PEUICHUN U
Bce OOJIBIIETO YCKOPEHUS MHHOBAIIMOHHON roHKU. MHopManus ¢ apyroro
KOHIIA TUTAHETHI MOYKET 1aTh TOJYOK HE TOJIBKO K HOBALIHOHHOMY PEIICHUIO
KaKoW-TH00 HayIHOH, SKOHOMHUYECKOM, TEXHHUECKOH 3amaun. Takoe ob1iee
HH(OPMAMOHHOE TIOJIE MPEIOCTABISIET MHOMKECTBO BO3MOXKHOCTEH ISt
pa3BUTHSl  KPEAaTUBHOCTHM  CAaMOI'0  YEJIOBEKAa M  €ro  yCHELIHOH
caMopeaTn3alui.

B mocnennee Bpems BecbMa MOMyJsipHA TeMa JTUYHOCTH YCIICIIHOW U
BOCTpeOOBaHHOW, IMUPOKO OOCYXKIaeTcsi BCE, 4YTO CBSI3aHO C CaMHUM
SIBJICHUEM YCIEITHOCTH, MYTSAMH M METOJaMH €€ JocTuxeHus. [lpu satom
YCIICHIHOCTDh OGLI‘IHO CBA3BIBACTCA C (S§ BHCIIIHE O4YCBUIHBIMU
CBUACTCIBCTBAMU — 60FaTCTBOM, BJIaCTbIO, COOUAJIBHBIM CTAaTyCOM M T. II.
Ho 6]>ITI:. YCHCUIHBIM CEroiHA — 3TO 3HAYUT HC 6I>ITI) IIOAABJICHHBIM BCEM
MHOroo0pasueM HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOIWH, a
yCIeBaTh 3a 3TUM MHOT000pa3WeM M HCIOJIb30BaTh €ro B JHYHOCTHOM
pasBuTHU U pocTe. Takoe HHHOBAITMOHHOE MOBeJIeHUE TpeOyeT OT ueIoBeKa
TTIOCTOSTHHOTO peObIBaHMS B MyTH, caMoOTIpeIeNIeHUs u
camoakryamm3anmud.  CrmocoOHOCTE  OBITP  YacThIO  COBPEMEHHOTO
WHHOBAIlMOHHOTO  OOmIecTBa  SIBIIIETCS  YCIOBHEM  CaMOpealli3aliu
mugHocTH. CyTh CaMOpean3alyy YeIOBeKa — B TIOBBIIICHIH CIIOCOOHOCTH
CaMOCOBEpILIEHCTBOBATHCS, OPraHU30BBIBATH CBOM BHYTPEHHUH MHp IO-
HOBOMY Ul TapMOHU3 AN OTHOILIEHUH C BHEITHUM MUPOM.

YenoBek He MPOCTO OCTAETCS B BJAAJIEKE OT KPEaTUBHOTO MBIILJIECHUS,
MOSIBJISIETCSI  «TapaJloKC HOBAaTOpPCTBa». Bemp >kM3Hb cama 1o cebe
cTaHOBUTCA Bce Oomee KkomMdopTHOH. CrocoObl pemeHus mpoOiIeM
npeanararorcs us3BHe. Ham, no cytu, He K 4eMy cTpeMuthcsi. Bor u
CHIKAETCSl Halll WHHOBALIMOHHBINM TOTEHIIHMAT C KaXIOM TEeXHUYECKOU
HOBHHKON. Takum o00pa3oMm, Te, «KTO JIy4lle BCEro OCHAIICH IS
OCYIIECTBIICHUS M300pETCHUI U BHEIPCHUS HHHOBAIIMA HMEIOT TCHICHIIAIO
K 3actoro. Te ke, y KOro MEHbLIE BO3MOXHOCTEH, CTAHOBSITCS CaMbIMHU
M3BECTHHIMU HMHHOBaTOpaMH B Mupe». CaMM BO3HUKAIOIIME Ha MYyTH
TPYAHOCTH W TPOOJIEMBI BBHI3BIBAIOT AKTUBHYIO NESTCIBHOCTh M KCIAHHE
pa3pelIuTh KX, BRIUTH «3a paMKW», MPEOJ0JIETh HEKUE «TPAHUIIBD», TTOUTH
Ha PHUCK. B II}O6I:.IX PYTUHHBIX OII€palrdaX, B IPUBBIYHBIX KU3HCHHBIX
CUTyaluax Ka)K)IBII‘/'I YCJIOBEK MOXCET IMPOABUTH KPEATHUBHOCTH, KOTOpas H
MOXET IIOMOYb CACJIaTb TPAJUIIUMOHHBIC HeﬁCTBHH HOBBIMH, BBINTH Ha
YPOBEHb PACKpBHITHS camMoro cedsi depe3 mpeaMmeTHod mup. OpHako, B
YCITIOBUSIX BCETIOTJIONIAOIIETO, MTOCTOSIHHO YCKOPSIIOIIETOCS u
HapacTaIero TEXHUYECKOTO Tporpecca YelIOBEK B OOJBIICH CTETICHH
3aHAT 3alIUTON COOCTBEHHOW IEJIOCTHOCTH, YEM CaMOPACKPBITHEM U
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CaMOOIIPCACIICHNUCM. Kuts B OMOXY aKTUBHOT'O pa3BUTUA I/IH(l)OpMaHI/IOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUM — 93TO 3HA4YMUT JKHUTh B  MHUPC
BCCIIOTJIOIAOICTO MHOF006p33I/I$I U KOJIMYCCTBCHHOI'0 HapacTaHuA
TEXHUYECKUX HOBIIECTB. BmecTte ¢ TEM, YCJIOBCK HYXKIACTCA B TOM, YTOOBI
HalTH ce0s caMoro B 3TOM MHPEC, HE NOTEPATHCA B HEM.
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JMI'HOCOAEPKAINUE BUOINIOJIMMEPHBIE MATEPUAJIBI B
POJIN CYHHEPIIJIACTU®UKATOPOB J1JI1 HAHOBETOHOB

CrpoutenbHash HMHIYCTPUS Pa3BUBACTCSI HEBEPOSITHO OBICTPHIMH
temnamu. C pa3BUTHEM MEHSIOTCS TPeOOBaHUS MO PAIMOHATHHOMY U
(b GEKTHBHOMY HCIIOJIB30BAaHUIO CBHIPhSI M DHEPTETHUECKUX PECYpPCOB.
Ocoboe ® TIIaBEHCTBYIOIIEE MECTO B OTOM pa3BUTHE 3aHUMAaET
W3TOTOBJICHHE COOPHBIX M MOHOJHUTHBIX OETOHHBIX M JKEI€300€TOHHBIX
KOHCTPYKLMH TIOBBIIIEHHONM TMPOYHOCTH, HAAEKHOCTHU U  BBICOKOM
nmonroBeyHocTH. s 3((eKTUBHOTO pemieHHus 3TOH 3aadyd HeoOXOIUMO
NIHPOKOE TPUMEHECHHE CIICIHAIbHBIX XUMHUYECKUX J00ABOK, TaKMX Kak
CYMepIUIaCTU(PUKATOPEI, TTPOU3BOANMBEIX METOAOM XHMHYECKOTO CHHTE3A.
K takum cynepruiactudukaTopamMm OTHOCSTCS JIMTHOCYIIb(DaHATHI.

JIurHocyns(hoHaThl — 3TO 00Iee Ha3BaHKUE COJICH JIMTHOCYIb()OHOBBIX
KHCJIOT. SBnsroTcst TIPUPOTHBIMHU BOZIOPACTBOPHUMBIM
CyIb(HOTPOU3BOTHBIMU JINTHUHA. MmHorue JIMTHOCYJTH(hOHATHI
MPENCTaBIISIOT COOOH CMeCh HATPUEBBIX COJIEH  JIMTHOCYJIb(OHOBBIX
KHCIIOT C TPUMEChI0O MHHEPAIBHBIX W PEIyNHPYIONINX BEIIECTB.
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JlurHocynb(oHATEI — 3TO 0Opa3yrommecs NOpu CyIbGUTHOM crocobe
JETUTHUGUKAIMKA JPEBECUHBI TPEICTABIIAIONINE COOOW HATPUEBBIC COJU
JIUTHOCYJIE()OHOBBIX KHCJIOT C MPUMECHI0 PEAYIMPYIOMINX U MHUHEPATbHBIX
BemiectB.  JIurHOCYynb(OHATEI ~ MMEIOT  BBICOKYIO  OBEPXHOCTHYIO
AKTUBHOCTb, YTO TMO3BOJISIET MCIOJIB30BaTh MX B KAaU€CTBE MOBEPXHOCTHO-
AKTUBHBIX BEUIECTB B PA3JIUYHBIX OTPACISIX IPOMBIILIIEHHOCTH.

[IpuMeHeHne IUTHOCOAEPKAIINX OWOIIONIMMEPHBIX MAaTEpHAIOB B
PO CyHepIiacTH(GHUKATOPOB B  peEIeNnType HaHOOSTOHA  BMECTO
JOPOTOCTOSIINX ITOBEPXHOCTHO-aKTUBHBIX BEMIECTB CTaJO0 (M (HEKTHBHO IO
MHOTMM  [apaMeTrpaM. buomonuMepHbIX  Marepuanbl Ha  OCHOBE
JTUTHOCYNb(OHATa O00Jagaf0T BBICOKYIO TIOBEPXHOCTHYIO AKTHBHOCTh H
CIOCOOHOCTh PACTBOPATCA B BOJAC C OOpa3OBaHMEM HEUTPAIbHBIX HIIH
c1abOKUCIBIX PACTBOPOB, MMEIOT HU3KYIO BA3KOCTh W TPH BHICHIXaHUH
MPOSIBJISIIOT KJICSAIIUE CBOWCTBA. B Hacrosiiee BpeMs JHTHOCYJIb(GOHATHI
HaxoJsIT UIMPOKOE MPUMEHEHHE TNPaKTHUYECKH BO BCeX o00nacTax, 3a
HCKIIIOYEHUEM THINEBON MPOMBIIIIEHHOCTH, MPOU3BOACTBA CPEICTB I
CTUPKH, YUCTKU, KOCMETUKH

Brnaromaps BbIcOKO# 3((}EeKTHBHOCTH W IOCTYITHOCTH, JHIEpaMH B
TEXHOJIOTUH OCETOHAa B HACTOSIICE BPEMS CTAId HMEHHO KOMILICKCHEIC
MOMM(QYHKIMOHANE HAa OCHOBE CYHNEpIUIACTH()HKATOPOB, B YACTHOCTH
JUTHOCOIEpIKalre OnormonuMepHbie Marepruaibl. Co3aHie MaTepHalioB C
MTOBBIMICHHBIMHU (DH3UKO-MEXaHHYECKIMH XapaKTePUCTUKaMU OOYCIIOBIICHO
COBEPILIEHCTBOBAHUEM M Pa3BUTHEM TEXHOJIOTMU CTPOUTEIHCTBA 3IaHUN U
COOPY)KEHUH, a TaKXKe MOBBINIEHUEM IMOTPEOHOCTH B HOBBIX JOCTYITHBIX
mwiomaasx. JIMIupyony MO3UIMI0 Ha CTPOUTENHHOM PHIHKE 3aHUMAIOT
[IEMEHTHbIE OETOHBI, CTOMMOCTh KOTOPBIX HAMNPSIMYI0 3aBUCUT OT
CTOMMOCTH WX KOMIIOHEHTOB, CaMbIM JIOPOTUM M3 KOTOPBIX SIBISETCS
uemeHt. [losToMy mnpuUOpUTETHOM 3ajadyeil B CTPOUTEIBCTBE SIBISETCS
MIOBBIIIICHUE TIPOYHOCTH OCTOHA MPU YMEHBIICHHH KOJMYECTBA [IECMCHTA B
OCTOHHOW cMecu. BEIMoNHEHWEe JMAaHHOH 3aJadyd  BO3MOXHO — IIPH
MPUMEHEHUH OCOOBIX CMECEH COCTAaBJIIONIMX OCHOBY HAaHOOETOHOB C
ONTUMAIIEHBIM COYeTaHHEM 3PPEKTHBHBIX CYNEePILIACTH()HKATOPOB.

DKCHEepUMEHTAIbHBIE HUCCIEJOBAHMs J10Ka3ald, YTO HCIOJIb30BaHUE
JIMTHOCOIEPIKaIINX OMOTIOIMMEPHBIX MaTepHasoB B poJin
cynepmiacTu(uKaTOpOB B PelenType HAaHOOETOHA, YIydlIaeT KadecTBO
CTPOHMTENBHOTO MaTepuana. TakuMm o0pa3oMm, NOCTaBlIEHHAs THUIOTE3a
JI0Ka3aHa Ha MpakTHUKe. B Xo/1e BHIMOTHEHU KYpCOBOH paOOTHI MBI IIPHIILITH
K BBIBOJY: TPUMEHEHHE CYNEPIUIaCTH()HUKATOPOB 3HAYMTEIHHO YIIydIIaeT
KauecTBO M IIOKA3aTelIM CTPOUTENIbHBIX MAaTE€pPUAJIOB, YTO COOTBETCTBYET
TpeOOBAaHNS COBPEMEHHOTO CTPOWTEIBCTBA BHE  3aBHCHMOCTH  OT
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Ha3HA4YCHUSA BO3BOAUMBIX CTpOCHI/Iﬁ C BBICOKHMMH Tpe60BaHI/IHMI/I K
Ka4€CTBY MCIIOJb3YyEMbIX MaTCPUAJIOB.
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OTBEPXJAEHUE 3ITIOKCHUJIHBIX CMOJI KYBOBbBIMHA
OCTATKAMHU PEKTH®UKALINU 3STUJEHOBBIX AMUHOB

Pe3rome: B cTaThe mpencTaBieHa WHPOpPMANHA O BO3MOXKHOM
WCTIONIb30BAaHUM OTXOAOB PEKTH(HKALNU STHICHOBBIX AMHHOB B POJH
OTBEpANTENEH SMOKCUIHBIX CMOJ.

KiroueBble cj10Ba: aMHHHBIE OTBEPIUTENH, SIOKCHIHAs CMOJa,
KyOOBBIE OCTaTKH PEKTH()HUKAIIUHN STHIICHOBBIX AMHHOB.

AMUHBI (B TOM 9HCJI€ JUAMUHBI U TIOJIMAMUHBI) SABIISIOTCS TOOOYHBIMU
MPOAYKTAMH PEKTU(UKAIINH U TUCTHIUIALINN.

[NonumepHble MaTeprasibl Ha OCHOBE SIOKCHIHBIX CMOJI 00JagaloT
TaKUM KOMIUIEKCOM IPOYHOCTHBIX, TEINIOPU3MYECKHX, AUIIICKTPHUECKUX,
aATe3UOHHBIX, U APYTUX TOKa3aTeseldl, KaKoro He MMEEeT HHM OJlHa Ipymmna
BBICOKOMOJIEKYJIIPHBIX COEAUHEHHUH. DTH MOKA3aTeNN OKCUIIOIUMEPOB, B
COYETAaHWH C TEXHOJOTMYECKHM YJOOHBIM arperaTHbIM COCTOSTHHEM
9MOKCHIHBIX KOMITO3UIIMi1, 00YCIOBUIIM UX LIMPOKOE MpUMeHeHHe [2].

Ky06oBrle oCTaTkM peKTU(PUKAIMKA STHICHOBBIX AMHHOB MOXHO
WCIIONB30BaTh ISl OTBEPKACHHUS JMOKCHUIHBIX CMOI. OHH TIPENCTaBISIOT
co60if anudaTHIecKie I1- ¥ MOJHaAMHUHBI, HX CMECh U UX aJIyKThl [3].

AMUHBI B3aMMOJEHUCTBYIOT € 3MOKCUIHBIMHU TPYIIAaMHU, IPOUCXOIUT
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MUTpanys NOJABMXKHOTO aTOMa BOJOPOJAa aMUHOTPYMIIBI U Pa3MBIKAeTCs o
OKCHAHBIH 1MKI. Peakius 5SMOKCHAHOHW CMOJBI € anupaTH4ecKUMU
JuaMuHaMHK (TOHaMHHAMH) 9Kk30TepMuyHa. K HemocTaTkaM AaHHOTO THIIA
OTBEPJMTENICH TaKkXKe OTHOCHUTCS: TOKCHYHOCTb, HEOOXOIMUMOCTH CTPOTO
cOOJIIO/IaTh  COOTHOLIEHWE OIOKCHJIHON CMOJBI K OTBEPIUTENIO U
CPaBHHUTENBHO BBICOKAsI XPYIIKOCTh MOTY4aeMbIX ITOJMMEpPOB [1].

OT wHCHONB3yeMOr0 OTBEPAMTENS 3aBHCAT CBOMCTBA IOIy4aeMOIO
nojauMepa. BO3MOXXKHO TOJydeHHE KOMIIO3HIMI Pa3HOTO IBETA, pPa3HbIX
MEXaHUYECKUX CBOWCTB.

Hamu ObImM mIpOBEJEHBI ONBITHI OTBEPXKICHUS STOKCHIHON CMOJIBI
(B3-20) pa3nUIHBIMH aMHUHHBIMH OTBEpIUTEISIMH. OTBITHI MMPOBOIMINCH
IIpY KOMHATHOM TeMmepaType, H3MEpsUId COOTHOIIEHHE 3MOKCHIHOMN
CMOJIBI K OTBEPAMTENIO M TNPH IOCTOSHHOM IepeMEUIMBAaHUM 3aMepsiu

TEeMIIEpaTypy KOMIIO3HLIUH.
Pucynok 1. IToxtumepsi, comnomenne I/1-20 k orBepauTenio 10:1

[omvepsr Ne4 w No5, momydeHBI B pe3ylbTaTe OTBEPIKICHUS
otBepautensivu [IIA (monmsTriennonuamut) u Poly 7 (ananor TI9I1A),
KOTOpble Ha MJAaHHBIA MOMEHT SBIIIOTCS OJHUMH W3  TJIaBHBIX
KOMMEpPYECKUX OTBepAnTeNeH. Jlanee mosrMMepsl MoayueHbl OTBEPKACHHEM
O1-20 kyOoBbIMH OCTaTKaMu peKTU(GHUKALWU OSTHICHOBBIX aMHUHOB U
quctuasaTel. Ne6 - Corba, Ne7 - Re-1, Ne 8 - PEHA, Ne9 - O3HX, Ne 10 -
Amix, Ne 11 - Surfonik. x Ha3BaHHs NPOMBIIIIEHHBIE, HE HMEIOT HHYETO
obmero c cocraBom. Ilomumepsr Ne4,9,10,11 moBombHO Xpymnkue, a
HanOoJee MPOYHbIe U TBEpAbIe 00pa3ibl No5 m Ne§.

3akaouenne. Kak Mbl BUIUM, OTBEPXKICHHE SIOKCHIHON CMOJIBI
KyOOBBIMHU OCTaTKaM1 PEeKTH(UKAINH JTAI0T ATTOKCHIIOINMEPHI C XOPOIIUMHU

(1)I/I3I/I‘-ICCKI/IMI/I NnoKazaTejisiMu, HAaXEe B CpaBHCHHU C TpaAUIUOHHBIMU
AMHWHHBIMU OTBEPAUTECIIAMU.
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UCCJIEJOBAHUE AHAJITUTUYECKUX MOKA3ATEJIEN
KAYECTBA BO/Ibl CKBAKWHbBI MUKPOPAMIOHA «IYBKH»
IOPOJA BUPCK PECITYBJIMKHA BAIIKOPTOCTAH

Bonbmyto wacts ropoga bupck Pecnyonuku bamkoproctan 3aHUMaeT
YaCTHBIA CEKTOp, TOATOMY OypeHHEe CKBaXXHH CTaHOBHUTCS BCe Oojee
MOMyJSIPHBIM, W BCE  dYamle COOCTBEHHHKHM  YaCTHBIX  JIOMOB
OCTaHABIIMBAIOTCS HA 3TOM BapHaHTe BOJOCHAOKeHHs. Tekymias oleHka u
MOHHUTOPHHT COCTOSIHHSI BOJl M3 CKBKUH SIBISECTCA aKTyalbHOW 3ajaueit
[1].

B nanHOW paboTe MpPEACTAaBICHBI pPE3yJbTAaThl HCCIEIOBAHHUN
OTJENBHBIX TIOKa3aTeleld MpoOBl BOABI W3 CKBaXHWHH MHKpOpaiioHa
«/lyoku» ropoma bupck Pecnyonuku Bamkoproctan. I'nmyOuHa Oypenus
CKBa)XUHBI cOCTaBIsieT 16 MeTpoB.

PesympraThl  MccnenoBaHWN ~— OPraHOJENTHYECKHX, OOmMX |
CyMMAapHBIX I[IOKa3aTeNedl yKa3blBAIOT HA OTCYTCTBHE THHJIOCTHBIX
MIPOIIECCOB, «3aIBETAHMS» U 3aTyXaHWs BOJbl. Boma GeciiBeTHa, HE UMeeT
3amaxa ¥ BKyca, mpo3pauHas. Temmeparypa Boasl paBHa 8 °C.

OO6mast xecTkocTh mpoObl Boabl paBHa 4,1°K, a 3TO 3HAYUT, 4YTO
JMAHHBIA T[OKa3aTeldb HAXOAWTCS B Mpelneiax JOMyCTUMBIX 3HAYCHHN
(Hopmarusst IIJJK CanlluH 2.1.4.1074-01 - 7,0°)K). UncneHHbIE 3HAYEHUS
JKECTKOCTH TIO3BOJIIFOT OTHECTH BOJAY HCCIICIYEMOW CKBaXXHHBI K BOJaM
cpemreit xectkoct [2].

Benmuuna pH Boapl paBHa 3HaueHHIO 7,1, YTO MO3BONSET OTHECTH
HCCIIeTlyeMyIO BOAY K TPYyIITie HEUTPaIbHbIX [3].

3HaueHue oOIIEi MuHepaau3auumu cocraBisier 569 mr/mm®. Bona
XapaKTepu3yeTcsl MOBHIIICHHON MUHEpaU3aliel, 4To, BEPOSATHO, CBI3aHO
¢ TIyOWHOW cKBaXWHBI. [10/3eMHBIC BOJBI TAKUX CKBAXHH (BEPXOBOJIKA)
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IOJIBEPIKCHBI AHTPOTIOTCHHBIM BO3ICUCTBHSIM, TaK KaK 00pa3yroTCs 3a CUET
UHOPUIBTPAIUH ATMOCHEPHBIX U IOBEPXHOCTHBIX BOJI

UYucneHHBIE 3HAYEHHS MOHHOTO COCTaBa MPOOBI BOIBI HCCIEAYeMOU
ckBaHHEHI (Ta01. 1) HaxomsTest B pezenax 3HadeHuit [TJ1K.

ConmepkaHre MAacCOBBIX KOHIICHTPALMH TSDKENBIX METAUIOB U
MBIIIbsIKA B MPOOE BOJBI HE JOCTHTacT 3HAYCHUHN MPEACTHHO JOIMYCTHMBIX
KOHLEHTpaLuu.

Tabnuma 1

IMoka3aTean XHMHYECKOT0 COCTABA BOAbI CKBAKHHBI, MT/AM®
Ne IToka3zarens 3HaueHuUs UCCIIENYEMOH BOJIBI TIJIK
2 Xaopug — MoH 71 350
3 Hutput — non < 0,005 3,0
4 Hutpat-non 21 45
5 docdar-noH <04 3,5
7 IuHK < 0,001 5,0
8 Mens < 0,001 1,0
9 Keneso (cymmapHO) <0,01 0,3
10 CauHeEI < 0,0001 0,03
11 Kagmuii < 0,00001 0,001
12 MBIBSIK < 0,001 0,05
13 Maprasnen <0,01 0,1

Cpennne 3HaueHHS OOBEMHON aKTHMBHOCTH pajioHa B MpoOe BOIBI
coctaBiger 20 Bx/nm°, 4TO 3HAUMTENBHO HMIKE BEIMYMHBI IPEAEIbHO
JIOITYCTUMBIX KOHIICHTPAIIHH.

Ilpu olleHKE AHATUTUYECKUX TOKA3aTelei, CBUACTEILCTBYIONIUX O
Ka4yecTBE BOJbI HCCICIYEMOIr'0 OOBEKTa, YCTAHOBIICHO, YTO IMOJYYCHHBIC
3HAYCHHUS B I1€JI0M HE MPEBBIMIAIOT JOMYCTUMBIX HOPM.

Uccrenyemass Boja  COOTBETCTBYET  TpeOOBaHHSIM
2.1.4.1175-02 1 MOXKeT OBbITh UCIOJIb30BaHa B KAYECTBE IMUTHEBOM.
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BJIMSIHUE IPOU3BOJACTBA MUHEPAJIbHBIX VIOBPEHUIT
HA OKPYKAIOLIYIO CPEAY

MunepanpHble yIO0OpEeHUS aKTHBHO HPUMEHSIOTCS B COBPEMEHHOM
CEIbCKOM ~ XO3AHCTBE. OTO OOWH W3  OCHOBHBIX  HCTOYHHKOB
MHKPORJIEMEHTOB U1 MUTAHWS W IOBBIIMICHUS IUIOJOPOJHOCTH MOYBHI
Y1oOpeHnus HampsMyIO BIHAIOT KaK Ha JKOJOTHUYECKUE XapPaKTePHUCTHUKH
CEIIbCKOXO3SICTBEHHON MPOAYKINH, TaK W HA COCTOSHHE OKpY’Kalommen
Cpeapl.

B poccuiickux HopMaTuBHBIX JokymeHtax u I'OCTax Ha
MHUHEpaJIbHble  yA0OpeHHs B  OOJNBIIMHCTBE CIy4aeB HET YETKO
IMPONMUCAHHBIX HOPM K COACPKAHWUIO B HHUX BpPEAHBLIX BEHICCTB, 3a
UCKIIIOYeHHEM Ouypera, Keine3a M XpoMa B HEKOTOPBIX a30THBIX
npenaparax.

CraHmapT DKOJIOTHYECKOTO CO¥03a Ui MHUHEPAIbHBIX YAOOpCHUH,
HaIleJIeH, BO-TIEPBHIX, HAa OrpaHWYCHHE B MPOAYKIMH OIACHBIX
KOMIIOHCHTOB, B YaCTHOCTH TSDKEIBIX METajIOB, YTO IO3BOJIHUT
NPEeJOTBPATUTh HMX HAKOIUIGHHE B TIOYBE M KaK CIEACTBAE B
CEIICKOXO035HCTBEHHOM TPOIYKTE.

Bo-BTOpBIX, OH CTUMYJIMPYET KOMIIAHUM CHMKaThb BO3JCHCTBUE Ha
OKpYXAaIOUIYI0 Cpely, B TOM YHCIE 3a CYET NPUMEHEHHS JHEepPro — u
pecypcocOeperaronmx TeXHOJIOTUIA U TPAMOTHOTO OOpaIleH!s C OTXOAaMH.

[losiBnenne  Takoro  craHjgapTa, 110  MHEHHIO  JKCIIEPTOB
DKOJIOrHYECKOTO COr03a, 1a€T BO3MOXHOCTH arpOXUMHWYCCKUM KOMITAaHUAM
MEPEXOUTHh Ha BBITYCK «3CJICHBIX) yIIO6peHHﬁ, TEM CaMbIM, YBCINYUTH
BBIOOD rapaHTHPOBAHHO 0e30MacHbIX IIpenaparos
CeNIbX03MPOM3BOANTENSIM. ECIIM OTBETCTBEHHBI NOAXOA K YIPaBICHUIO
IUIOJIOPO/IMEM  TOYB  OyAET pacHpOCTPaHATHCS B  HPOMBIIIICHHOM
Macmtabe, MOXHO Oy/eT BHECTH OLIYTHMBIH BKJIaJl B CHIDKCHHE HArpy3Ku
Ha OKPYXKaIOUIyIO Cpery.

Ipoekr cranpapra «CTO-56171713-2019 Y no6penust MuHepabHBIE»
MMPpEABABIIACT Tpe6OBaHI/IH KO BCEMY XHN3HCHHOMY MUKy HIPOU3BOJACTBA
MUHEPATBHBIX ynoOperuit. Ocoboe BHUMaHHE YAETAETCS KPUTHYECKUM
TOYKaM B JKU3HEHHOM IHKJIE TMPOAYKIMH — OJTO CTAaAWHA JOOBIYH
MHUHEPAIFHOTO CBHIPbS, €ro O0OTamieHHe W TPOU3BOACTBO KOHEYHOTO
MPOJYKTa - COCTaB yAOOpEHUH.
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[IpousBoanTens ynoOpeHWil NOIKEH HaaJUTh CHCTEMY KOHTPOJISL
CBOUX TOCTABIIUKOB - MPEANPUATHH 1O JOObIUE MOJE3HBIX HCKOMAEMBIX U
nepepabatpiBatoliuX ~ npexnpustui.  Tak, Hanpumep,  KOMIIaHWHsI-
W3rOTOBHUTENIL OylneT B Kypce, BeAeT JM JoObIBarolee MpeANpUsITHE
porpammy PEKYJIbTUBALUH KapbepoB, obecrieunBaer b)Y
TOPHOOOOTATUTENBFHBIE KOMOMHAT KOHTPOIb BBHIOPOCOB B aTMmocdepy u
YIpaBIeHNE OTXO1aMH Ha CBOEM IIPOU3BO/ICTBE.

Jiist 3TOTO Yy TIPOU3BOIUTENS YIOOPEHHIA JOIDKHEI OBITH pa3paboTaHBI
HEOOXOANMBIE TIPOLEAYPHI, KOTOPBIE TO3BOJIAT OLECHWUTH, BHEAPEHBI JIN Y
€ro TOCTAaBIIMKOB CHCTEMBl MEHEDKMEHTa KadecTBa M HKOJIOTHYECKOTO
MCHEKMEHTa WM WX 3JIEMEHTBI, COOJIONAeTCs JIM HPHUPOJOOXPAHHOE
3aKOHOJIATENIBCTBO.

Jlpyroe o0s3aTenbHOEC TpeOOBAaHUE MPOEKTa CTAaHAApPTa - KOHTPOJIb
Ka4yeCTBa CbIpbsA, KOTOPOC 3aKyMacT MPCANPpUATHC JIA HU3TOTOBJICHUA
ya00peHuit.

OJHUM U3 KIIOYEBBIX OTIMYUHA yNOOpeHuil, cepTH(UIMPOBAHHBIX B
cucreme <«JIMCTOK JKHM3HM», CTaHET MHUHHMMAIIBHOE COJiepKaHHEe B UX
COCTaBE TSDKENBIX METAJUIOB - KaJMHs, XpOMa, PTYyTH, HUKENS M APYTuX
BPEIHBIX BELIECTB, CIOCOOHBIX HAHECTH BpPEA TPHUPOAE M 3I0POBBIO
yenoBeka. TpeboBaHUA DKOJIOTMYECKOr0 COI03a K COJEP)KaHUIO TSIKEIBIX
METaJIOB CXOIHBI C HOpPMAaTWBaMH €BPOICHCKOW IHPEKTHUBBI, KOTOpas
BCTynuT B aeiictBue B 2022 roay.

Eme oxHO BakHOE OTIMYHE CEPTUPHUIMPOBAHHBIX YIOOPEHHUI — 3TO
IUIAHOMEPHOE JKOJIOTHYECKOE COBEPIIECHCTBOBAHHE MPOU3BOJICTBEHHBIX
npoteccoB npeanpustus. CorjiacHO NPOEKTY CTaHAapTa, KOMIIaHHs-
HU3roTOBUTCIIb 6y£[eT BHEAPATH Ha CBOCM IMPOU3BOJACTBE MEPLI II0
palMOHAILHOMY HCIIOJIb30BaHHIO TPUPOJHBIX PECYPCOB U IOBBILICHHIO
9Heprod(pGEeKTUBHOCTH, CHMW)KEHHIO M KOHTPOJIO BBIOPOCOB M COpPOCOB,
9KOJIOTMYECKH TPaMOTHOMY YNPaBJICHHIO OTXogaMmHu. Jis mpeanpusThid
XMMHUYECKOI 0TPaciIi 3TO 0COOEHHO aKTyalIbHO.
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INPOBJIEMHOE OBYYEHUE HA YPOKAX BUOJIOT'UN

3amauaMu yauTens SBISIETCS OOecrledeHWe YCBOCHHS 3HAHHUHA IIO
CBOEMY TIPEIMETY, Pa3BUTHE YMEHUI W HABBHIKOB M YUEOHOH JesTeIbHOCTH
[2]. U3BecTHO, 4TO TpPAJAWIMOHHBIC TEXHOJOTHH M METOJbI OOYyYCHUs
HEpeAKO He MOTYT 00ecreduBaTh 3TOTO B MOJHON Mepe, OCKOIBKY YacTo
or oOywaromuxcs TpeOyeTcsl JHIIb BOCIHPOM3BEACHHE W3I0KEHHOTO
yauTeneM, Oe3 IOCTHKCHHS HOBBIX 3HAaHWHA CBOMMH YCHIMSAMH. be3
MPUMCHCHUA Ha MPAKTUKE MMOJYYCHHBIC 3HAHUA HE NJOJITOBCYHLI. HOBTOMy
Ha MPOTSHKEHUH BCEH WCTOPUM Pa3BUTHS MENArordKH pa3padaThIBaIHCh
HOBBIC TCXHOJIOTMM W METOAUKH OGy‘IeHI/IH JJIA IIOBBIIICHUS KadeCTBa
y4ebHOro nporiecca.

Haubosnee mepcrnekTHBHOW 00pa30BaTEIbHON TEXHOJOTHEH SBISCTCS
npoGiemHoe oOyuenue. [Ton nmpoGieMHBIM 00ydYeHHEM TOHUMAETCS TakKas
OpraHu3alysl yYeOHBIX 3aHATHH, KOTOpas MpENIojiaracT CO3/JaHUe IMOJ
PYKOBOJICTBOM  yYHTENS  MNPOOJNEMHBIX  CHUTyallud W aKTHBHYIO
CaMOCTOSITENIFHYIO NIEATEPHOCTh OOYyJalIuXcsi IO WX pENICHHIO, B
pe3ynbTaTe dYero M IMPOUCXOAUT AaKTHBHOE, TBOPYECKOE OBJAJCHHE
3HAaHWUSIMH, YMCHHUSIMH U HaBbIkamHu [3]. [Tegaror moABOIUT 00yJIaONIUXCS K
MPOTHBOPEYHIO U MpEIaraeT UM CaMHUM HaWTH CIIOCO0 €ro paspelicHus,
CTaBUT KOHKpETHBIE BONPOCHI (TpeOyloliMe, B TOM YHCIE W HaBBIKOB
aHanM3a, CUHTE3a, OO0OOIICHHs, AapTryMEHTAIluH, MOCTPOCHHUS CHUCTEMBI
ymo3akitoueHnii). [IpobnemHoe oOyueHue moO3BOIsET (HOPMHUPOBATH
MO03HAaBaTeJILHBIN HUHTEPEC, VMHHUIIMATUBHOCTD, CaMOCTOATCIIBHOCTD,
TBOpUECKHE criocobHocTH [1, 4].

OmnpenessromuM  JTOCTOMHCTBOM TPOOJIEMHOTO OOYYCHHUS SBIIICTCS
BO3MOXKHOCTh €r0 NMPUMEHEHUs] Ha Pa3HBIX TUIAX YPOKOB (IIPU pEUICHUU
pa3IMYHBIX YYeOHBIX 3a7ad), IPU STOM HauOOJee aKTYaIbHBIM SBISCTCS:
npoOJIEeMHOE H3IIOKEHHE YYeOHOTO Marepuana (IpH STOM IMeAaror Hpu
W3JI0)KCHUU MaTepuaia pa3MBIILILET, TOKa3bIBacT, 0000IIaeT, aHaIH3UPyeT
(haxThI M HampaBIsIeT 3a coO0i MbIIIEHHE 00yJaomKXCs, J1eyast ero dosee
aKTHBHBIM ¥ TBOPYECKHM ), IPOOIIEMHO-TIONCKOBas Oecena (pu M3JI0KESHUH
Oonee 3HAKOMOTO Ui CIyIIATeNed Marepuana), CO3JAaHHue MPOOJIEeMHOM
CUTyallud TpH PEIICHWH 33a/ad, BHITOJHCHUHM NPAaKTHUYECKUX paboT (3TO
YK€ «KJIACCHYECKUH BapHaHT» MpoOJIeMHOT0 oOydeHHs, TeM HE MeEHee,
TPEOYIONIHI YETKOTO MPOTyMaHHOTO TIOIX0/A).
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Bl 3amuaHupOBaH M NMPOBENEH IEJarorHyecKuid SKCIIEPUMEHT 10
OLIEHKE BJMSHUS TEXHOJOTHMH MpPOOIEMHOr0 OOy4eHWs] Ha IIOBBILICHHE
uHTEepeca K OHOJNIOTMM ¥ TIOBBIIICHHS YCIIEBaeMOCTH y oOydarommxcs 9
KJacca. Bputo mpoBeneHo YeThipe ypoKa Mo OMOJIOTHH B paMKax W3y4eHUs
pasmena «Oxkonorusiy. Cpasy oroBopumcsi: oOydwaromuecss He ObLIM
3HaKOMBI C TEXHOJIOTHEH TpOoOIEeMHOro OOYYeHHs, paHee JHIIb H3peIKa
MIPUMEHSUIHACH €€ DJICMCHTHL.

ITocnenyrommue ypokH ¢ TNpUMEHEHHEM TIPOOJIEMHOTO OO0ydYSHUS
MPONIIM B AaKTHBHON (opMe M BBIB3BANH Y OOYYAIONMXCS 3aMETHBIN
HHTEepec, 0COOEHHO COoBMecTHas ydeOHas paboTa, B KOTOPOH POJb CaMHX
oOy4Jaromuxcs Oblaa 0osee 3HaYnMoi. HeoO0X0IMMO OTMETHTh, UTO MEePBOC
BpeMsi 3HAuUTENbHAs 4YacTh OOYYAIOMIMXCS OBUIM HECKOJIBKO YAWBIICHBI
HOBOW aKkTHBHOW (opMOH mpoBeneHUs] 3aHATHH, HEKOTOPOE BpeMs
noTpedoBajoCch, YTOOBI IPHUBBIKHYTH K HOBOH atmocdepe 3aHATHI |
BKJIFOUUTHCS B yueOHYI0 paboTy, KoTopas OTiauyajach ropasno Oojbliei
AKTHBHOCTBIO.

B  nmanpHeiiieM, NpOBEAEHHBI ONpPOC UM aHKETUPOBAHHE
oOyJarommuxcst TOKa3alH, 4YTO YPOBEHb II03HABAaTEIBHOTO HHTEpeca B
[IeJIOM, WHTepec K OMONIOTHH 3aMEeTHO Bo3poc. TakuM o0pa3oM, MMOABOMS
UTOT, CIEAyeT NPU3HATh, YTO TNPUMEHEHHE TEXHOJOTHH IPOOIEMHOTrO
00y4YeHUs, B TOM YHCJE, B COUYCTAHUHU C IJIEMEHTAMHU APYTUX TEXHOIOTHH,
3HAYUTEBHO aKTHBH3HPYET M MOTHBHPYET OOYyYaroIIUXCs, JAeiaeT Ooee
NPaKTUYHBIM M YINPaBIs€MBIM IPOLECC JOCTHXKEHUs Ledd W 3a1ad
00yUeHHUS.
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HETPAJJUIIMOHHBIE YPOKH: CYIIHOCTSD ITIOHATHSA, 1
3HAYEHMUE B OBPA30OBATEJIBHOM ITPOLHECCE

B mKonpHO#M mpakTHKe 00ydYeHUS MPOSBISACTCS OMAacHas TCHICHIUS
CHIDKEGHHUsI HMHTEepeca IIKOJIbHUKOB K Yy4eOHBIM 3aHATHAM. MaccoBas
NpakTHKa OTpearupoBaja Ha 00OCTpeHHe MpoOJIIeMBbl TaK Ha3bIBAEMOM
«HECTaHJIapTHBIE YPOKN», OCHOBHOM LIENbIO KOTOPHIX OBIJIO CTUMYJINPOBATH
W MO ICPKUBATh HHTEpEC oOyJaronmxcs K yueoe.

TepmuH «HecTraHmapTHBIH ypok» Obu1 BBenen W.II. Iommaceim.
CornacHo ompenenenuto M.II. Iloamacoro HecTaHZapTHBI ypoK — 3TO
«MMIIPOBU3UPOBAHHBIN o0pa3oBaTeIbHbII YPOK, UMEIOIIUN
HETPaTUIHOHHYIO CTPYKTYPY» [2].

MecTto mnpoBeneHMs HETPAAUIMOHHOIO Ypoka B oOmeid cucreme
0o0yueHHs TO 3aJaHHOH TeMe OINpeNeNseTcs] YUUTelIeM B 3aBUCHMOCTH OT
coZiepkaHusi ydyeOHOrO Marepuaia, YpPOBHA 3HAaHMH W  HaBBIKOB
00y4Jaromuxcsi, X BO3PACTHBIX XapaKTEPUCTHK W WHTEPECOB, HAIUYUS
6a3bl yueOHOTO MaTepHaa 1 COOCTBEHHOTO ONBITA YUHUTEIIS.

Lenpto 0Oy4yeHuUs ABISIETCSI HE TOJNBKO HAKOIUIEHWE CYMMBbI 3HaHHWH,
HaBBIKOB, HO W TIIOJrOTOBKa OOydYaloIIero Kak cyObekra ero ydeOHOM
nesitenbHOCTH. OHAKO 3aa4yd OCTArOTCSl HEM3MEHHBIMH HAa TPOTSHKCHUU
MHOTUX JECSATWJIETHH: 3TO TO e caMoe o00pa3oBaHME U pa3BUTHE
JUYHOCTH, OCHOBHBIM CPEICTBOM peEIIEHHs KOTOPBIX MPOJOJIKAET
OCTaBaThCA MO3HABATENIbHAS AKTHUBHOCTb.

IIpomiecc  pa3BuUTHSA ~ COBpPEMEHHOTO  oOpa3oBaHHMs  TpeOyeT
WCTIONIB30BAaHUS PA3IMYHBIX MOJENeH YPOKOB M METOJOB aKTHBHOTO
pa3BHBaroIero o0y4eHus.

Herpaguumonnas ¢opma ypoka B OCHOBHOM HCIOJB3YETCS IS
MOBBIIIEHUS  3(QQPEKTUBHOCTH  00pa30BaTeNBHOIO  IIpolecca  IyTeM
aKTMBH3AIMM AEATEIHHOCTH OOYYaIOIIMXCSl Ha YypOKe. YPOKH JaloT
BO3MOJKHOCTb HE TOJILKO TOBBICHTH MHTEPEC OOYJarONMXCs K U3y4aeMOMY
OpeaMeTy, HayKe, HO M pPa3BUTb HMX TBOPUYECKYIO CaMOCTOSITEIBHOCTb,
Hay9WTh HWX paboTaTh C Pa3IMYHBIMA  HCTOYHHKAMH  3HAHHH.
HecrannapTabie ypoKH BKIIOYAIOT B C€0sI HEOrPaHWYEHHBIE BO3MOXKHOCTH
JUISL YCTPAHEHHMS IEPErpy3KH 00YJaIOINXCs JOMAIIHIMH 3aJaHUSIMH ITyTeM
WCIIONIb30BaHMUs PAa3IMYHBIX METOAOB H3yYEHHs HOBOIO MaTepuala Ha

ypoKe.
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Cama opraHuzanys HETPAJAUIMOHHOW (QOPMBI YpOKa HPUBOAMUT
oOyJalomuxcss K HEOOXOAMMOCTH TBOPUYECKOH OIGHKHM HM3Y4aeMbIX
SIBJICHUH, OCOOCHHO pPE3YJIbTATOB YEJIOBEUECKOM NESATEIBHOCTH, TO €CTh
HETPaJULMOHHbIE YPOKH, CIHOCOOCTBYET BBIpAOOTKE OIpPEIEICHHOTO
MO3UTHUBHOIO MOJX0/a K 00yueHuto [1].

MeToaucTsl u MeAaroru-nmpakTUKN pasnu4aroT TpYTIIBI
HETPAJHUIUOHHBIX YPOKOB MO Pa3HbIM IIPU3HAKAM.

IlepBrlii BapuaHT:

1. Ypoxku, oTpakaronye COBpEMEHHBIE COLUANIBHBIE TEHECHIUU: YPOK,
MIOCTPOEHHBIN 110 MHUIIMATHUBE O0YUYArOIIUXCs, YPOK - MyOInYHas pOBEpKa
3HaHWUH, YPOK-AUCIYT, YpOK ¢ ucnonb3zoBanuem UKT.

2. YpOKH ¢ UCTIOJIb30BAHUEM UTPOBBIX CUTYAIIMH: YPOK-pOJIeBas urpa,
YPOK-TIpecc-KOH(QEPEHIHs, YPOK-COPEBHOBAHUE, YPOK-ITyTEIIECTBUE, YPOK
10 TUJTAKTHUECKOH UTpe, YPOK - TeaTpalu30BaHHOE MPe/ICTaBICHHUE.

3. Ypoku TBOpYECTBA: YPOK COYMHEHHH, YPOK BBIYCK <(OKHBOM
ra3eTbl», ypoK HM300peTarenbcTBa, KOMIUIEKCHBIM YpOK TBOpPYECTBA, YPOK
JIFOOUTENBCKUX BBICTABOK.

4. TpagULMOHHBIE YPOKH C HOBBIMHU ACHEKTAMH: YPOK-JIEKIHUS, YPOK-
CEeMHHap, ypOK ITI0 PEUICHHUIO 331ad, YpPOK-KOH(QEPEHIMs, YpPOK-IK3aMeH,
YPOK-KOHCYJIbTALUS, YPOK-TECT.

A. . llykaitno cuuTaer, 94T0 ypoK, KaKk U aBTOpCKas paboTa, TOJDKEH
OBITh NMPUCYII CHCTEMAaTHUKE W LEIOCTHOCTH, €IMHOW JIOTMKE COBMECTHBIX
JeHCTBUH mpenogaBaTesicii # 00yJaroNINXCs, MOTUHHATHCS OOIUM LIEISIM U
JUTAKTHUECKUM  3ajadaM, ONIpEeAeIIIOIUM  COAep)KaHWe  y4eOHOro
Marepualia, BbIOOp yueOHBIX ocoOuii u MeTo0B. TOIBKO B 3THX YCIOBHUIX
pa3BUBaeTCAd TPOLECC IO3HABATEIFHOW JIEATETPHOCTH M IOBEICHUSA
00yJaroIuXCS.

Bropoii BapuaHT npejaraeT KJIacCU()UKALUI0 YPOKOB Ha OCHOBE HE
COBCEM pacIlpOCTPaHEHHBIX METOAOB U (HopM mpoBeaeHus [2].

Jus vux P.II. CypoBuesa, JI.C. I'y3eil oTHOCST:

1. Ypoku ¢ HM3MEHEHHBIMH METOJAaMM OpPraHU3alUH: YPOK-JIEKIIHS,
JIEKIUSI-IapafioKe, 3allluTa 3HaHUMH, 3aluTa Uael, COBMECTHBIH YPOK, YPOK-
BCTpEYa;

2. Ypoku, onuparomuecss Ha (aHTa3HIO: YPOK CKa3Ka, TBOPYECKHE
YPOKH: YpOK 3CCE€, ypPOK TBOPYECKHH OTYET, ypPOK BBICTABKAa, YPOK
«yIWBUTENBHO OIM3KO», YPOK (aHTACTHYECKOTO IMPOEKTa, YPOK pacckas
YYEHOTO0; YPOK TOJIE3HbIX 3HAHUH.

3. VYpokd, WMHTHpYIOIIHME JIIOObIE 3aHATHA WJIH BUIBI pPaboT:
JKCKYpPCHUH, 320YHBIE DKCKYPCHH, ITPOTYJIKH, ITyTEIIECTBUS.

4. VYpoku, OCHOBaHHBIE Ha COCTA3aTEIBLHOW WIrpe: ypPOK-UTpa:
«[Tpunymaii mpoext», «4rto? I'ne? Korna?», ypok B popme urpsr «Jloto».
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5. Ypoxku s mpeoOpa3oBaHUs CTaHAAPTHBIX METOMOB OpPTaHU3ALNM;
MapHBIN OIIPOC, 3aIUTa OLEHKH, YPOK CEMUHAP.

Takum o00pa3oMm, MeTOIWKa NPENojaBaHusl BbBIACNISCT OoJbIIOE
KOJINYECTBO BUAOB HETPAJAMIUOHHBIX YPOKOB, KOTOpBIE IO3BOJSIOT
YUUTENIO TOBBICUTH 3(QeKTUBHOCTH 3aHsATHH. B Hacrosimiee Bpems He
CYIIECTBYET €AWHOI KiacCH(UKAINH, MOCKOIbKY TPYIHO MOJNaraTbCs Ha
€IMHbBIC KPUTEPHH.

He crangapTHBIE ypOKH ITO3BOJISIFOT OTKIIOHUTBCS OT 0a30BOH MOAENH,
KOTOpasl 4Yalle BCEr0 OCHOBAHA Ha OJHOM INAOJOHE: OMPOC, M3JIOKECHHUE
HOBOTO MaTepHaia, 3aKpemjieHue, XoMamnHss pabota. [IpemocraBisior
BO3MO)KHOCTb TIOBBICHTH CTEICHb AKTHBHOCTH OOYYaroOIIMXCS, KOTOpas
SBJISIETCS peaKlueidl Ha METOAbl M TpHEeMbl pabOThl IpenoaaBaTes,
MoKa3aTeseM ero MeAaroruuyeckoro MaTepuana.
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OINNPEJAEJIEHUE CKOPOCTH NOJIUMEPU3ALIMU U30ITPEHA
JUJIATOMETPUYECKHUM METO/J0OM

IMonuMepusanmus  W30MpeHa  sIBIAETCS OAHMM M3  Hamboiee
HOMYJSIPHBIX CIMIOCOOOB TIOJNyYEHHs HCKYCCTBEHHOIO KaydyKa, KOTOpPBIH
MMPUMEHACTCA B PA3JITAYHBIX o0macTax JCATCIBbHOCTH YCJIOBCKA.

Nzonpenossiii kayuyk (nCH=C(CH3)-CH=CH, — (-CH2-C(CHa)
=CH-CH2-) n) — CHHTETHYECKHI KaydyK, DJIACTHYHAS TEMHO-Cepasi Macca
0e3 xapaKkTepHOTO 3amaxa. XUMHUYECKUH COCTaB M30IIPEHA MIPUOTU3UTEITHFHO
WIECHTUYEH HATypaJbHOMY KaydyKy, [O3TOMY CBOMCTBAa 3THUX [JBYX
3I1aCTOMEPOB IIOXO0XKH.

CHHTEeTHYECKHE H3OMPEHOBBIC Kay4yKH XOPOLIO COBMEIIAOTCS CO
BCEMH JMCHOBBIMH KaydyKaMH. BakHeiilee CBOHCTBO JHEHOB — HX
CIOCOOHOCTD K MOJMMEPH3aLHH, KOTOpas HCIOJb3YeTCS Ui MONyYeHHS
CHHTETHYECKHX Kay4yKoB [2].

IMporecc moMMMEpU3aLIK COCTOUT U3 TPEX IIEMEHTAPHBIX PEAKIHUiL:
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1) 3apokneHWe  AaKTUBHBIX I[EHTPOB  HONMMEPH3ALUH  MpPHU
B3aUMOJCHCTBUY aKTHBHBIX [IEHTPOB KaTaJIH3aTOpa ¢ MOHOMEPOM:

. R
Til.
o’ o

:AI/R iCgHg > O gy Gt R
~al o/ a7
2) pOCT MOJMMEPHBIX IIETeH TIPH B3aMMOCHCTBUN aKTUBHBIX IICHTPOB
MOJMMEPU3ALMN ¢ MOHOMEPOM:

| i
Cl - iCsHg- R Cl _(iCsHg)ns R
\Ti: 5 8/’ Al "niCsHg—> >Tli/ i S\\‘{AI/
ca” Thar - cl cl o g
3) 0OpBIB POCTA TIONMUMEPHBIX LEE:
Cl - (iCsH R
N ( 5\§2n+lAI/ . _ _R
AN A TiCly* R-(iCsHg)qs1- Al
cl cl- cl ~al

I[Ipy nonuMmepu3anudk  HM30IpEHA B  MPOM3BOJACTBE  Kaydyka
MPUMEHSETCS KATATUTHYSCKUN KOMILIEKC, KOTOPBIH SBISETCS HPOIYKTOM
B3aumozeiictBust TiCls ¢ (CsHo)sAl B mpucyrctBum audenmokcuma u
MUIMEPUIICHA.

TiCls + A|(iC4H9)3 — TiClz + (iC4Hg)2 AICI + 0,5 iC4H8T + 0,5iC4H10T

[MpakTHYeCKH  OMNPEAENUTh CKOPOCTh  MOJMMEPH3AIMUA  MOYKHO
JMJIaTOMETPUYECKUM METOJOM, OCHOBAHHOM Ha OMNPEIEIEHHH KOHBEPCHU
n3onpena 3a 20 MUHYT B IPUCYTCTBUHU KaTanmu3aTopa [1].

PacueT KOHBEPCHH HU30IPEHA IPOU3BOIUTCS 10 HOpMYyIIE:

X=(Mc.0.)/Mu,

rae Mc.o. — mMacca cyxoro ocratka, I, MU — macca BBEIEHHOTO B
JUIIATOMETP U30IpPEHa, T.

IIpocToit pacueT MoKa3bIBAET, YTO MPU KOHBEPCUU M30IEHTAaHA OKOJIO
30 % cenekTHBHOCTb IO U3ONPEHY cocTaBisgeT okoino 52 Bec. Y%.
VY CTaHOBIIEHO, YTO CKOPOCTh MOJIMMEPH3ALUH H30IPEHa YBEIUUUBACTCS C
poctoM cooTHomieHuss Tper-OyTmiaxiopuna k TiCls B cucreme u ¢
MTOHMKEHNEM TEeMIIepaTyphI IIporecca.
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OOTOKATAJIMTUYECKOE AJIKHJINPOBAHUE
OPIAHUYECKHUX COEJIUHEHUM

Pe3rome: B cTaThe MPENOCTaBICHBI PE3YNbTaThl HCCIECIOBAHHA
(hOTOKATATUTUYECKOTO  AJKMIMPOBAHHMSA  OPraHWYECKHX  COCAMHEHHHN
amnpaTHIeCKUMN  ciupTaMu. Takke pacCMOTPEHBl INPOOJIEMBI U
MIEpPCTICKTUBbI Pa3BUTHS JAHHOTO pa3/iesia HayKu.

KaroueBble cioBa: GoTokaTtanns, SHEPTHsl, KaTaIn3aTop, CHHTE3.

B nmocnennue pecstwietwst (oTokaTanu3 CHOpPMHUpOBANCT  Kak
CaMOCTOSTEIbHBIHN paszaen HayKu 3a cyer uccaeq0BaHut
(hOoTOKATATMTUUECKUX MPOLECCOB, KOTOPHIE HAlpaBlICHbl Ha pELICHUE
OHEPreTUUECKUX U CBSI3aHHBIX C MOTPEOJICHHEM M IIOJIydeHHUEM SHEPruu
9KOJIOTMUeckux mnpobiaeM. Kpome QoTokaraiuTHyeckux —MpOLECcCOB
3amaceHus COJHEYHOW SHEPruM — O4YeHb IIPHBIEKATENLHBI IPOLECCHI
CHHTE3a OPraHWYeCKHX COCIMHCHWH W OYUCTKH BOJABI OT OPraHHMYECKHX
npumeceii nmyteM ux rirybokoro okucnenus. [1, 2, 3].

Boutn mpoBezeHb! OnBITH B (poTOKaTaMTH4ecKol ycraHoBke Photo
Catalytic Reactor Lelesil Innovative Systems c kBapiieBbIM peakTOpoM
o0BemMoM 250 mit.

[TepBbIM OBUT TPOBEJECH XOJIOCTOH OMNBIT AIKWIMPOBAHUS OPTO-
muknorekcmnanuniHa (OLIA) Ge3 kaTtanmusaTtopa. VcxXogHble peareHTHI:
100 mn stunoBoro cnupra u 1 mu OLI'A. B kadecTBe HCTOYHUWKA
yIbTpa(rOIETOBOr0 M3JIyUeHHs CIYXKHJa pPTyTHas JlamMIa HU3KOro
napnenust JIPT-125-1. Peakuumst mpoTkaer B TedeHurn 120 MuUHYT mnpu
temriepatype 25 °C. Jlnsg upeHTHHUKALUH CTPYKTYpHl 00Opa3yroHIuXcs
MPOJYKTOB HPUMEHSUICS T'a30BBIH XpOMAaTOMAacC-CHEKTOpMETp. XO0JIO0CTOH
OTIBIT HE TTOKa3aJl HUKaKNX HOBBIX ITHKOB.

NH>

Pucynox. 2 Opmo-yukno2excunanuium
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Creayroluii ONbIT POBOJUIICS C TEMH K€ PEearcHTaMH M IIPH TeX JKe
YCJIOBUSIX, HO B TIPUCYTCTBMM HaHOKaTalM3aTopa — IHOKCHIAa THUTaHa.
XpomaTo-Macc CeKTPOMETP MOKa3all CPABHUTEIHLHO MEHbIIEE KOJINIECTBO
OLTI'A 1o cpaBHEHHIO C IEPBBIM OIBITOM, HO COCTaB MOKA HE YCTAHOBJICH.

Taxoke OBUI TIPOBEAEH OMNBIT (OTOATKWIMPOBAHUS APOMAaTHYECKUX
YTIACBOAOPOAOB annu(paTHYSCKAMH CHOUPTAaMH. XOJOCTOH OmmBIT, 0e3
KaranuzaTopa. B xagectBe peareHTa ObLTH HCTONb30BaHb 108 T Tomyona u
27,2 t stunoBoro compTa. Peakums mportexaer 200 MuHYT Temmeparypa
monaepxkuBaeTcs Ha npomexytke 20-30 °C. Ilocme anammza Ha
XPOMaTOMAacCC-CIIEKTPOMETPE HOBBIX COCIMHEHUI HE 0OHAPYKEHO.

D oTOANKUIUPOBaHUS apOMaTHYECKUX YTIIEBOJIOPO/IOB
amudaTHYeCKUMU CHOUPTaMH  Takke ObUT TPOBEACH B INPHUCYTCTBUU
KaTaju3aTopa — alerara [UHKa. XpoMaToMacc-CIEKTPOMETp MoKa3ajl MHKU
napa- 4 OpTo-3THIITOIIYOJa.

OOmrass cxema mporecca (HOTOKATATUTUICCKOTO —ATKUITUPOBAHUS
TOJIyOJIa IPUBEJICHA Ha PUC 2.

CH3 CH; CH,
- CaHs
CHiyCH,0H  Kat. t,

CoHg

Pucynok 2. @omoxamanrumuyeckoe aiKuiuposanue mouyoid
3akiouenue
BeliieckazaHHOe MOATBEPKAAET, YTO (POTOKATAIU3 - CTPEMHUTEIHHO
pa3BUBAIONIIMICS pa3feNl HayKd, KOTOPBHIM MPUKOBHIBAET K ceOe BHUMaHUE
Bce OONbIIEero KoJW4decTBa YyueHbIX. DOToKaTanu3 HMEEeT MOTEeHIUAT
MHOTOOOCIIAIONICH TEXHOJIOTHH, KOTOpas HMEeT psAj TNPUMEHCHHHA B
CcHUCTEeMax 3alllUThl OKPYKAIOMIeH cpeabl, 00e33apaKUBaHUH BOJIBI, a TAKXKE
B OPraHU4eCKOM CHHTE3E.
Jlureparypa
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HEPCIIEKTUBHOE HAITPABJIEHUE IIEPEPABOTKHA
IJIACTUKOBBIX U3JIEJIAIA

HuTepec k mepepaborke mnommdTHICHTepedTamata (II9TP) Bo
MHOTOM CBfi3aH C OOJBIIMM IPOMBIIUICHHBIM BBITYCKOM IUIACTHKOBBIX
OyTBUIOK, MX HEONArompHATHBIM BIMSHHEM Ha OKPYXAIOUIYI0 Cpely H
MHUPOBOM OK€EaH.

ITepepabateiBate I[IOT® MOXHO TOABEPTHYB €ro XHMHYCCKOM
PELUPKYJSIMK, TOpPH KOTOPOW IIPOMCXOAMUT IepedTepuduKanus, U
JO0ABJIAIOTCS APYrHe TIIUKOJH, MOJUOIB MM TIMLEPUH AJS TONy4eHUs
MOJINOJIA, KOTOPBI MOYKHO HCIIONIB30BaTh B NMPOU3BOJACTBE IMOJIMYPETAHOB
[3].

[Mepearepudukarus [I13TD nporcxomut B peakTope NpU HarpeBaHUH
C JAUATUJICHIVINKOJNIEM WM JPYTMMH MHOTOATOMHBIMHM CIHPTaMH B
MPUCYTCTBUM KaTaJli3aTopa IpH IOCTOSIHHOM NMOMEIIMBaHUM. B kadecTse
MOOOYHOTO NMPOAYKTa BBIAEISIETCS BOJA B BUJIE Mapa.

B kauecTBe peakTopa MBI HCIIOJIB30BAIN KPYIJIOAOHHYIO KOJIOY Ha
250 My, ycTaHOBHJIM B KOJIOOHAarpeBareslb W 3a()MKCHPOBAIM B JIATKe
mraruBa. [I9T® npeaBapuTelbHO MEXaHNYECKH M3MEIBYHIIN U 3arpy3HiIx
43 r B xonOy. 3ateM nmpummiau 49 r quaTHieHrMKong 1 0.5 T katannzaTopa
arierata 1uHKa. CBepXy PeakTop 3aKpbUIM BEPXHEMPHUBOJHOW MEIIaTKOM.
OneiT  mpoBoawsicss mpu HarpeBanuu 10 200°C 1npu  MOCTOSHHOM
NOMEIINBAHUH B TeueHue 5 gacos [1].

Pucynoxk 1. Pe3ynemam cunmesa
B xone cuHTe3a OBII NONyYeH apOMaTHYECKUH NOIMA(UPIIOIHOIN
(APP), B BHIE TeMHOH, MACIISTHUCTOMN KHUAKOCTH, KOTOPBI B JainbHEHIIEM
MOMJIET HA CHHTE3 MOJIYPETAHOB.
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Pucynok 2. @opmyra APP

OCHOBHBIMH ~ HEJOCTaTKaMH MeToJa  SBJSIIOTCA  3aTpaThl  Ha
HarpeBaHue peakTopa. PemeHneM mpoOIeMbl, MOHMKEHHUS TEMIIEPaTyphI
MIPOTEKaHMs PEAKIHH, SBISETCA MOUCK 3(P(HEKTHBHBIX HE JOPOTOCTOSIINX
KaTanu3aropoB. IlmocoM maHHOTO MeTona sBISETCS OE30TXOMHOCTH

CHHTE32 U €ro YKOoJIorHYeckas 6e3onacHocTh [2].

3aki04eHue
[I9T® sBnsercs OCHOBHOM YHNAaKOBOYHOM Tapoil A pas3iaMuHBIX
KHJIKOCTEH U TIOMCK CIIOCOOOB €ro mepepaboTku Bcerga OymeT CTOSATh
aKTyaslbHOM 3anmadeil. B mgaHHOW craThe OBUT paccMOTpEH OJWH U3
BapHaHTOB Hcmonb3oBaHus IIOT® B KkadecTBe CBHIPhS A TMOJIYyUEHHS

MIOJIYPETaHOB.
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IKOJOI'NYECKASA KYJbTYPA U BOCIIUTAHUE B
COBPEMEHHOI IIIKOJIE

B Hacrosimee BpeMsi OUYeHb MHOTO BHUMAaHHS YZAeEseTcs INpobieMe
9KOJIOTMH B HaIlleM MHpE, U B CBS3M C 3TUM, U MpoOJIEME IKOJIOTHYECKON
KYJbTYPBI B COBPEMEHHOM LIKOJIE.

ITosToMy B Hame BpeMs AakTyalbHOCTh IPOOJIEM 3KOJIOTHYECKOTO
BOCITUTAHHS MOJIOJICKH BO3PACTAET. DTO BBI3BAHO:

-HEOOXOMMOCTHIO MOBBIIICHUS KOJIOTUIECKON KYIbTYphI YEIIOBEKA,;

-HEOOXOJVMOCTBIO PELICHUSI AKTyalbHBIX IPOOJEM, CBA3aHHBIX C
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YMEHBIICHUEM JKU3HEHHOTO IIPOCTPAHCTBA, MPUXOJAIIErocs Ha OJIHOTO
4eJI0BEKa;

-HEOOXOJIMOCTBIO COXPAaHEHHsS M BOCCTAHOBJICHHS, PalMOHAILHOTO
UCIIONIb30BaHMs U PUYMHOXKEHHS IPUPOTHBIX OOraTCTB;

-HEO0OXOJJIMOCTBIO ITOCTOSTHHOTO COXPAHEHUS! U YJIyYIIEHHs YCIOBUH
JKM3HHM YeJIOBEKA Ha 3eMIIe;

-HU3KAM YPOBHEM BOCIHpHUATHS YEIOBEKOM 3KOJOTMYECKHX MpoOIeM
Kak JINYHO 3HAYMMBIX. [1]

OKOJIOTHYECKYI0 KYyJIbTYpy JHYHOCTH (OPMHUPYIOT B  IIpoIecce
HETIPEPHIBHOTO  JKOJIOTMYECKOTO  BOCIUTAHMA. B cospemenHoi
Mearorrdeckoi HayKe Mo HKOJIOTHIECKON KyIbTypOi JIMYHOCTH YeIOBeKa
MOHUMAIOT YTBEPXKJACHUS B CO3HAHUU M JCSATEIBHOCTH IPUHIUIIOB
PalMOHATIBHOTO IPHUPOJONOIB30BaHMS, OBJIAJCHUE HABBIKAMM pPELICHUS
COLIMAIBHO-DKOHOMHYECKUX 3a/1a4 0e3 yiiepOa A OKpYXKaloliel cpeabl u
370pOBbS JIFOJIEH.

CTpyKTypa 3KOJIOTHYEeCKON KyJIbTYpHl JIMYHOCTH IPEICTaBIsieT coOO0M
HaboOp  KkadecTB, (OPMHPYIOIIUXCS B  IIPOLECCE  HEMPEPHIBHOTO
9KOJIOTMYECKOT0 BOCTIUTAHUS, U OIPEENICT yPOBCHb OTHOIICHUH YeJIOBEKa
K TIpHPOJIE.

OKOJIOTHYECKOE  BOCIIMTAHWE  SIBISICTCS ~ COCTAaBHOW  4acThlO
9KOJIOTMYECKOro 00pa3oBaHUs. DKOJOrHm4ecKkoe oOpa3oBaHHE HE MOXKET U
HE JIOJDKHO WATH B OTPHIBE OT BOCHHMTAHMS HKOJOTHYECKH OTBETCTBEHHOM,
TBOpuYeckoil smuHOcTH. OHO BKIIOYAeT: (OPMUPOBAHUE aJEKBATHBIX
9KOJIOTMUECKHX IPEJCTaBICHUH, B HAUOOJbIIEH CTereHn (HOPMUPYIOLIUX
MICUXOJIOTHYECKYIO BKIIOYEHHOCTh B MHp MNpHPOABL;, (opmupoBaHue
OTHOWIEHMH K MpuUpoAe, Oe3 Uero HEBO3MOXKHO HKOJOTHYECKU
HenecooOpasHoe TMoBelieHne; (OpMUpPOBaHHE INPABUIBHBIX CTPAaTETHi M
TEXHOJIOTUI B3aUMOJIEUCTBUS C IIPUPOJOH.

IonsAtne «3KONOrMYecKas KyJIbTypa» KacaeTCsi HE TOJBKO KaXAO0ro
YeJloBeKa B OTAEIBHOCTH, HO M BCEX c(ep MaTepHalbHOW M JTyXOBHOH
JKM3HN OOIIECTBA M BHIPAXKAETCsl B TAKMX BUJAAX HAYYHOH M NMPaKTHYECKOH
JIeITeNIbHOCTH, KOTOpble O0ECHeYMBalOT COXpaHeHHEe U oboralieHue
NPUPOJHOM Cpelpl, CO3MAl0T OJIArONPHSATHBIE YCIOBUSL JUIS  KM3HHU
YeJI0BEKa, €r0 BCECTOPOHHETO PA3BUTHUSL.

BaxHocTh W HEOOXOAMMOCTH  (POPMHUPOBAHUS  DKOJIOTHYECKOTO
CO3HAHUS TIPU3HACTCA BCEM COBPEMEHHBIM HAy4YHBIM COOOIIECTBOM.
ITosToMy TOKa3zaTeNsIMH BBICOKOW HKOJIOTHYECKOW KYNBTYpHI ydaIIUXCH,
MOTYT CITyXHTb!

-HaJIn4Ine 9KOJIOTMIECKUX HMHTEPECOB, (byHIaMEeHTaIbHBIX
OKOJOTMYECKMX 3HAHMH W  TPEACTaBICHUMH, a TaKkXke HaBBIKOB
B3aUMO/ICHCTBUS C TPUPOAHBIMU 00BEKTaMH,
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-BBIIIOJTHEHUE UCCIIEOBAaHUM MO 9KOJIOTHUECKON TeMaTuKe,

-aKTyaJu3aIus 9KOJIOTHYECKOH 3HAYUMOCTH y4eOHO-
HCCIIeI0BATEIbCKON paboThI,

-[IOCTOSIHHAS MOTPEOHOCTH B 0OLICHHH ¢ MPUPOI0it. [2]

Ha Takme BaxHble 1€ KaK COXpPaHEHHE U IPEyMHOKEHHE
SKOJIOTMYECKON YHCTOM Cpeabl KaKAbld O]l HAIpPAaBJIAIOTCS OTPOMHBIE
cpenctBa. [IoaTOMy He TMOCIETHIOIO PO B TAKOM BayKHOM BOIPOCE MOXKET
Urparth mKona. Bexap MMeHHO OHA (pOPMHUPYET BOCIHMTaHHE 3KOJIOTHIECKON
KyJIBTYPBI IIKOJbHHUKOB.

Ecnu 3aMeTHTh, 9TO MPOMBIIUICHHOCTh C KaXKIbIM JHEM PacTeT, TO I
CeNIBCKOM MECTHOCTH 3TO oOopauuBaeTcs OOJBIIMM YHOTpeOIeHHEM
STOBUTBIX ~ IpemapaToB M yAOOpeHHH, yBEIMYCHHEM KOJIWYeCTBa
TpaHcnopTa. Bcé 310 cepb€3HO BiMseT Ha KUBOM MHp. Bompeku sTomy
YMEHbIIAOTCA NPUPOIHBIC 6OFaTCTBa, HCUYEC3aK0T MHOI'M€ BUJbI )KUBOTHBIX
u pacteHni. C KaxJpIM THEM BCE Oouible U OOJIbIIE 3arpsa3HIEeTCS BO3AYX,
BOJa, OKpyKaromas cpera. [lo3Tomy mepen KaKAbIM UYEIOBEKOM CTOMT
3aja4a: I3MEHUTH 3KOJIOTMYECKYIO CUTYallMIO B CBOEM HACEJICHHOM ITyHKTE.
3]

OOyyvarommecst cpemHeil KOsl c. BepxHekypaiieBo cO CBOMMH
YUUTEISIMH HECKOJIBKO JIeT BeXyT 3((deKTHBHyI0O paboTy MO OXpaHe
MIPUPOJIBI, 3aHUMAIOTCA Hay4YHO-HCCIIeI0BATENbCKOM padoToil. O0bekTamMu
HCCIIEJOBAHMS CITy>KaT XBOWHBIE I€PEBbsl, KAK OMOMHIMKATOPBI U CHEXHBIN
nokpoB. OOyuatomuecsi TOJ PYKOBOJCTBOM YYHTENEH BBICAXKUBAIOT
APEBECHBIC, KYCTAPHUKOBBIC U JE€KOPATUBHBIC PACTCHUS.

Takum oGpazom, HEOOX0aAUMO (GOPMHUPOBATH MpPEICTaBICHHUE AETEH O
COXpaHEHUH OKpYKarolieil cpeasl. be3 3HaHM 3aKOHOMEpHOCTEN pa3BUTHUS
npupoabl HEBO3MOXKHO BLIpa6OTaTI) DKOJIOTHYECKHUH CTHIIb MBIIJICHUSA,
3aJI0)KUTh OCHOBBI 3KOJIOTHYECKOM KYJIbTYPBbI, 00eceunTh, MOHUMAaHUE
HaYYHBIX NPUHIUIIOB YeJI0BEYECKON JIESTEIEHOCTH.
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JMXEHOMHJUKALMS COCTOSIHUS BO3AYIIHOM CPE/bI
CEJIA KAPAUJIEJIb PECITYBJIMKHU BAIIKOPTOCTAH

CunpHelllee  aHTPONOTCHHOE  BO3ICHCTBHE HA  (DUTOIICHO3BI
OKa3BIBAIOT 3arpsI3HSIONINE BEIICCTBA B OKPYKAIOIIEM BO3IyXE, TAKHE, KaK
JUOKCH Cephl, OKCUABI a30Ta, yriaeBogoponsl u ap. Cpenu HUX Hanboiee
TUOWYHBIM  SIBJIICTCSL JUOKCHIl CEpBI, OOpa3yIOMHUHCS TP CTOpPaHHUU
cepocojeprkaiero Toruusa [4].

CreneHb 3arps3HEHUs BO3JyXa ONPENENAIOT Pa3INyHBIMU METOAAMH,
oquH u3 3(PGHEKTUBHBIX METOAOB JuxeHoWHAuKaims [1]. JlumaitHuku
JIOCTAaTOYHO IIMPOKO PACIPOCTPAaHEHHBIE HHIUKATOPHBIE OPTraHU3MBI, C
YYBCTBUTEIHHOCTBIO K 3aTPSA3HUTENSIM OKpY Karolei cpesl [2].

ITo ux BUIOBOMY COCTaBY M BCTPEUAEMOCTH MOKHO CYyIUTh O CTETIEHU
3arpsi3HEHUS  BO3Ayxa. IIpuM TOBBIMIEHHMH 3arpsA3HEHHOCTH BO3IyXa
WCYE3al0T TEePBBHIMUA KYCTHCTBIC JHIIAWHUKH; 32 HUMH, ITOCICIHUMH -
HakumHbIe. Ha OCHOBaHWH 3THX 3aKOHOMEPHOCTEH MOXHO KOJIHMYECTBEHHO
OIICHUTPH YHCTOTY BO3IyXa B KOHKPETHOM MECTE.

Kapamgensckuii  paiioH Haxogutcs Ha ceBepe PecmyOmmkun
Bamkoprocrasn.

Tepputopust palioHa HaxoJuTcsi B Tpenesax Y(UMCKOTO IUIATo.
[Tnomane Kapaunaensckoro paiiona 3 664 km2.

JUis  BBIABIEHUS YHCICHHOCTH JIMIIAHMKOB HAa JEpPeBbAX ObLI
NPUMEHEH CHoco0 «majeTkw». OTOT Ccmocod  SBISETCS  METOJ0M
HETIOCPEACTBEHHOT0 M3MEPEHHsI TPOSKTHBHOTO MOKPHITHS JIUIIAWHUKOB Ha
CTBOJAX JEPEBHEB, T.€. M3MEPEHHUS NPOIEHTHOTO OTHOIICHHS IUIOIIAAH,
MOKPBITOW JIUITAWHUKAMHY, K TUIOINAIH, CBOOOIHOM OT JIHINAHUKOB.

OCHOBHBIM METOJIOM JINXCHOMHAMKALMUS SBIAETCS HaOJIO/CHHE 32
U3MEHEHUSIMH  OTHOCHUTENIBHOM YHMCIEHHOCTH JIMIIAWHUKOB. Jasi 3TOro
OPOBOJASAT M3MEPEHUs MPOEKTHMBHOTO TMOKPBITHS  JUINAHHUKOB  Ha
MIOCTOSIHHBIX MJIM TIEPEMEHHBIX NMPOOHBIX IUIOMIAKaX U MOJIyYaroT CPEeaHUE
3HaYEHHs POCKTHBHOTO MOKPBITHS TS HCClieqyeMoil Tepputopuu [3].

HccrnenoBanust mpoBoawinch B cene Kapanmens, Tae ObUTH 3a7105KSHBI
IBe mpoOHbIe Iwromanku. [lepBasg mpoOHas MIIomazKka HAXOOWTCS Ha
Tepputopun mapka cema Kapawmmenb. Btopas mpoOHas 1utommamka
pacrioyio’keHa BOIM3H aBTOBOK3ala.
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Jns ompeneneHus JIMIIAHHUKOB OBUI MCHONB30BaH ONPEACIUTENb:
AT. Lypuxoa, O.M. XpamueHkoBa. «JIUCTOBaTbIe U KyCTUCTBIE TOPOACKUE
mumaiHuky: ATtiac onpenenutensy 2009 r.

Ha mepBoii mnpoOHON miomagke ObI0 BhIssBICHO 10 BHIOB
nuaitaukoB. Hanbosee gacto Berpedaemsiit Bun Parmelia acetabulum.

BumoBoe pa3HOoOOpasme JHMIMAfHUKOB HAa  BTOPOM  y9acTKe
MpeAcTaBlIeH 7 BHAAMH JHIMAdHWKOB. HawmOompmiee mpoeKTHBHOE
nokpertre y Parmelia sulcata.

IIpn cpaBHeHMHM 1ByX MPOOHBIX IUIOIIAJOK, IIEPBBIH y4acTOK
OTJIIMYaeTCs BHICOKMM BHJOBBIM Pa3sHOOOpa3HeM IO CPAaBHEHHUIO CO BTOPBIM
YYacTKOM. DTO MOKHO OOBSCHHTH TE€M, YTO BTOpas NMpoOHas IUIOIIAnKa
HaXOAUTCS PSJIOM C aBTOBOK3aJOM, YTO COOTBETCTBEHHO IIOBIMSUIO Ha
BUJIOBOE Pa3HOOOpa3ue JTUIAHHUKOB.

Vcrnionb3ys METOAMKY CTETEHHU 3arps3HEHUS BO3AyXa B 3aBHCHMOCTH
OT BHAOBOTO COCTaBa U IUIOTHOCTH pa3MELICHHS MOXHO cCKa3aTb, UYTO
COCTOSIHHE BO3IYLIHOM cpeibl cena Kapaunens yMepeHHO 3arpsi3HEHHOE.
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METOJA CHEKTPO®OTOMETPUYECKOI'O OITPEJEJTEHUSA
OKHWCJIEHHOM U BOCCTAHOBJIEHHOI ®OPM
PUBO®JIABUHA B PACTUTEJIBHOM CBIPBE

Pu6odmasun (7,8-Iumernin-10-(D-1-pubutiin) ©30aUIOKCa3HH, OH Ke
BUTaMUH B2) — oaMH W3 BaXHEHIIMX BUTAMHHOB, HEOOXOIWUMBIA ISt
HOPMAJILHOTO (PYHKIIMOHUPOBAHMS KJIETOK OpraHusma deigoseka. OH
BXOIHT B COCTaB (DEPMEHTOB, [IPH YIACTHH KOTOPHIX MPOTEKAIOT IPOLIECCHI
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AbIXaHWd W TMNPUHUMACT Y4YaCcTHUC B IIpoleccax OMOCHHTE3A. HOBTOMY
OTCYTCTBUC WM HEAOCTATOK pI/I60(1)J'IaBI/IHa MOKCT MPUBCCTU K IMOABJICHUIO

MaTOJIOTHH.

Buonornueckoe  3HaueHHe
OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIMHU
KO(pEepMEeHTHl  BXOISIT B

pubodnaBuHa  OOYCIOBJIEHO  €ro

CBOMCTBaMH. dnaBuHOBEIC

OKHCJINTCIbHO-BOCCTAHOBUTCIIBHBIX

(hepMeHTOB — (DITABHHOBBIX JeTHAPOTeHas (KIacc OKCUIOPEIyKTa3).

CytouHass morpeOHOCTF B pubodmaBuHe cocraBiuser 1,8 Mr mia
B3pocioro denoBeka. ColepkaHue BHTaMHHA B2 B pacTHTEIBHBIX
NPOAYKTaX MpeACTaBieHo B Tadiuue 1 [1].

Tabmuua 1. Conepxanue BuTaMuHa B2 B pacTUTENIBHBIX IPOAYKTaX

IIpoaykT Copepxanne Butamuia B2 8 100 ¢
Munzaanb 0,65 mr
N3zom 0,5 mr
UepHocnus 0,5 mr
Kymxyt 0,36 mr
ITmenuna 0,3 mMr
Kpyna rpeunesas 0,2 mr

CnexTpoOoTOMETPUYECKUIT METOJ MCIOJIB3YETCsl JUIS OIpelesieHUs
OKHCJIEHHOW M BOCCTaHOBJIEHHOH (opM pubo(diaBUHAa B pPaCTUTENBHBIX
MPOAYKTAaX.

Metoguka paboOTBI: HAaBECKy C aHAIM3UPYEMBIM PACTUTEIBHBIM
00pa3IoM TIIATEIHLHO PAacTHPAIOT B CTYIIKE C PACTBOPOM COJITHON KHCIIOTHI;
Maccy HEpPeHOCAT B MEpHYIO KoJjOy, KOTOPYIO 3aTeéM BBIJICpXKHBAIOT Ha
KATISIIIed BOIsSHOW OaHe B TedeHWe 45 MHHYT, COIEPKUMOE KOJOBI
OXJIZKAAIOT, AOBOAAT 0OBEM THIPONIM3aTa JI0 METKH PACTBOPOM COJISTHOM
KUCJIOTHI ¥ OT(UIHTPOBBIBAIOT.

OmnpeneneHne BOCCTaHOBJIEHHOH (GopMbl pubodiIaBuHa NPOBOISAT
W3MEPEeHHEM ONTHYECKON IUTOTHOCTH MOJIYYEHHOTO THAPOJIM30BAHHOTO
pacTBopa Ha chmeKTpopoToMeTpe TMpH JJMHE BOJHBI 445 HM ¢
HCIIONIb30BaHUEM COJISTHOM KHCJIOTHI B KadecTBE pacTBOpa cpaBHeHHA. [lo
BEIMYMHE ONTHYECKOH IUIOTHOCTH W M0 KaIHOPOBOYHOMY Tpaduky
OTIPeNIeNAI0T KOHIIEHTPAIHIo prudodraBuHa.

Jnst ompeneneHus oOmeTo coaep)kaHUS BUTaMHHA B2 pacTtBOp
THIpOJM3aTa B NPOOHMPKE JOBOAAT /O HEHUTpaJbHOW Cpenbl IyTeM
no0aBieHus pacTBOpa Tuapokcuaa Hatpus. Jlanee B mpoOUpPKy NpUIIMBAIOT
OKHCIIUTENb — IIET0YHON PacTBOpP KPacHOM KpOBSIHOM cosn A0 MOSBICHUS
KpacHOro okpamuBanus. Jlis paspyiieHus M30bITKa KPAacHOM KpOBSIHOM
COJIM NIPWJIMBAIOT PAcTBOP TJIFOKO3bI 10 00ECIIBEYHBAHMS IIPU HENPEPHIBHOM
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nepeMemmmBani. OOCCIIBEUCHHBIN PacTBOP CTAaBIT HA BOJSHYIO OaHIO Ha
30 MHMHYT, MOCJ€ YEro PacTBOP OXJIAXAAIOT, OMPENEISIOT ONTHYECKYIO
IUIOTHOCTh TIpU 445 HM WM MO KaaHMOPOBOYHOMY TpauKy ONpPEACISIIOT

KOHIIEHTPALHIO.
/& +K, Fe(C \J), j@i Iu\

K Fe ((N),

Puc 1. CxeMa peaKLuy OKHCIIEHHS BOCCTAHOBJICHHOH (DOPMBI
pubognaBuna

CyMMapHy0 MacCOBYIO JIOJIF0O OKHCJIICHHOW W BOCCTAHOBIICHHOH (hopM
pubodraBuHa ONpPEAENAIOT IO OTHOUICHHIO KOJIHYecTBa pHOOQIIaBHHA,
HalJCHHOTO 10 KaJMOpOBOYHOMY TIpadHKy, IIOMHOXKCHHOTO Ha OOLIHi
o0beM THApONHM3aTa, K Macce HaBECKH, IOMHOXKCHHOH Ha o00beM
THAPOJIU3aTa, B3STOrO Ha OKHCIICHHE BOCCTAHOBICHHOH (DOPMBI BUTAMHHA
B2 [2].
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Ipaxtukym. Kamuaunarpan: KI'Y, 2004.
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BUOMHIUKAIIMOHHASA OHEHKA 9KOJOI'MYECKOI'O
COCTOSAHUA I'. BUPCKA PECITYBJIMKU BAITIKOPTOCTAH

QuyKTyupyromas acUMMETpHUsiT — O3TO OTKJIOHEHUS OT CTpOroit
OnnaTepaqbHOM CHMMETPHH, YacTO HE3HAYWTENbHBIE, HO HMEHHO IIO
JAHHBIM [IOKa3aTeNsIM OLICHHUBAETCS CTaOMIBHOCTH pa3BUTHSA
OnnaTepanbHBIX OPraHU3MOB, a B IIEJIOM U 3KOCHCTEMBI. BBISBIEHO, 9TO B

142



YCIOBHUAX  BBICOKOM AQHTPOTIOTEHHOM  Harpy3Ku K03 dunyeHT
(yKkTyHpyloeit acHMMETpHH BBIIIE, YeM B IIPU HU3KUX €€ 3HaueHusx [1].

Meton 00padOTKHU: METON 3aK/IIOYAETCA B CUCTEME NIPOMEPOB JIHCTA,
JUISL  OIIpeAeNeHUss CTaOWIIBHOCTH UCIOJB3YIOTCS IPU3HAKH, KOTOpBIE
XapakTepu3yloT — obmme  Mop(doJorHyeckue  OCOOCHHOCTH  JIMCTA.
HccrnenoBanme mpoBOIWIOCH, OCHOBBIBAsCH Ha MeTomuke B.M. 3axapoa
[1].

Henp padoTbl: OLIEHKA 3KOJIOTMYECKOIO COCTOSIHUA ropoaa bupcka
Pecn. bamkoprocTas.

Jns uccnemoBanus ObUT coOpaH MaTepwall, KOTOpeId Bkitogan 100
mucteeB (10 mucteeB ¢ 10 mepeBbeB). lccremyemple IUIOMAAKH OBLTH
BBIOPAHBI UCXO/Isl U3 PA3HOU CTEIICHU aHTPOIIOTCHHON HATPY3KH.

Xoa paGoThl: bBbUIM BBIJENEHBI CIEIYIOUINE 30HBI, Ha KOTOPBIX
MPOBOTUIICS COOP MAaTEPUAIIOB!

1. IlapxoBas 3o0Ha (mwiomanku Ne 1 — mapk «Coxojok» Mo yiI.
Hasnermunoii, Ne5 - crannon MBOY COII Ne9 o yn. OBunHHUKOBA, No 8
— napk uM. JIenuna no yn. IHTepHaIoHaabHast).

2. CenurebHas 30Ha (tmomanku Ne7 — ok. Jlerckoro cama Nel mo yi.
Kamuauna, Ne 10 — yir. JIyroBas a. 24)

3. 3oHa ONM3KOro pacmoyiokeHus: aBTomopor (ruomagkd Ne 2 —
osrBmmit 3aBox «IIporpecc» mo yn. MatepHannonanprast, Ne3 — [ToxkapHas
yactb Ne59, Ne 4 — KPK «ABpopa» no yin. MntepHanmonansHas, Ne 6 —
nepekpectok yi. [arapmna — Kombresas, Ne 9 — mepekpecTok yiI
NuTtepnannonansHas — KpacHoapmerickas).

Ha xaxxnoil U3 uccieyeMbIxX IUIOIAJ0K, C OJHOBO3PACTHBIX JEPEBbEB
Betula pendula, na Beicote 1,5 — 2 merpa ot 3emiu Gputk cobpassl mo 10
IIT. JINCTHEB.

ITo pesynpratam uccienoBanus 80% NPU3HAKOB HE KOPPEIHPYIOT
Mexay coboii mo BeianunHe acummerpur (Tabn. 1). Vckirouas 1Be mapsl
NPU3HAKOB, HMEIOUIMe  HanOONbIIMH KO3 (UIMEHT  KOppeNsIuH.
HauGonpumit ko3pUUMeHT Koppensuud umeroT npu3Haku Ne 1 u 4 (r =
0,6). Tak e CkoppepoBaHbl okasaiuch npusHaku Ne 4 u 5 (r = 0,6856).

Taouauna 1
Mannua KOppeasiium MeKay MOp(l)Ol'lpl/BHaKaMPl JIMCTOBO# MJIACTHHKH
Betula pendula

puzna 1] 2| 3 ] 4 ] 5
K 3HaueHne koddduimenTta Koppensuu

1 1,000 0.33(3)

2 03 1,000

3 0,336 0.01 1,000

4 0,6 0,03 0,3 1,000

5 0,121 0,2 0,2 0,6 1,00
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Haunble (Tabn. 2) MOKa3bIBAKOT, YTO CTENCHb ACHMMETPHHU IJIHCTHEB
Oepesbl, cOOpaHHOW Ha y4yacTKaXx MHapKOBOW 30HBI TopoJia B CPEAHEM
cocraiusier 0,065. Bricokas BapuaTHMBHOCTh 3HA4YEHUH, TOBOPUT O
HEOJHOPOAHBIX KOJIOTMYECKUX YCIOBHAX. AHAIM3 OTACIBHBIX HPU3HAKOB
MOKa3bIBaET, YTO HAMOOJbIIAs ACUMMETPHUSI NPOSBISIETCS IO YETBEPTOMY
npusHaky: ot 0,0430 (mapx «Cokosox») o 0,0825 (ctammon MBOY COII
Ne9).

Taoauna 2

Moxa3zarenn guaykryupymwouieii acummerpun (PA) aucrhes Betula

pendula Ha yuyacrkax napkoBoii 30HbI . Bupck

No I[Mpusnak Cp.
o OTHOCHT. pasjndue
Dpodwoit | 1] 2] 3] 4] 5| Sexaycroponam
Bennuunna @A ((L-R)\(L+R)) HAa MPU3HAK
1 0.0327 0,0265 0,1431 0,0430 0,0721 0,0634
3 0,0417 0,0404 0,0831 0,0645 0,0676 0,0594
5 0,0449 0,0593 0.1278 0,0825 0,0426 0,0714
8 0,0703 0,0321 0,1117 0,0687 0.0229 0,0611

Ha yyactkax cenureOHOW 30HBI ropoaa (Tabin. 3) He HaOomaeTcs
BBICOKOM BapUaTUBHOCTU MpHU3HAaKOB, qTO rOBOpUT (6] CXOOHBbIX
OKOJIOTUYECKUX YCJIIOBUSX. I/ICCJ'IC)IyeMI)Ie Y4aCTKH HAXOOATCA MO BBICOKOM
AQHTPOIIOTEHHOW HArpy3Koi, T.K. IOKa3aTelld acHMMMETPHH, IPEBBIMIAIOT
otmetky 0,054.

Taoauna 3
IMoka3arenun paykryupywouieii acummverpuu (PA) mucrses Betula
pendula na yyacrkax ceanTeGHoii 30HbI I. Bupck

IMpusnax Cp.

Ne OTHOCHT.
IpoGHoit 1 ‘ 2 3 4 ’ 5 | paznuume Mexmy
TUIOMIA/IKH CTOpPOHAMH Ha

Bemunna @A ((L-R)\(L+R)) IpH3HAK
7 0,0667 0,0472 0,0786 0,1405 0,0762 0,0804
10 | 0,0587 0,0312 0,0882 0,1229 0,1013 0,0804

Ha yuacTkax, pacmojioO)KEHHBIX BOJIM3W aBTOMOOMIIBHBIX JOPOT
HAOJIFOMAeTCsl BBICOKAs CTEIECHb BApUATHMBHOCTH NPU3HAKOB, IakKe B
npezienax OJHOM  IUIOMIAJKK, 4YTO YyKa3blBa€T HA HEOJHOPOJIHOCTh
teppuropun (1abia. 4). Bece mokaszarenu mpesbimaioT otMeTky 0,054, uro
TaK 7K€ TOBOPHUT O BHICOKOW aHTPOIOIE€HHOM Harpy3Ke.
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Taéauna 4
Moxka3zarenn dpuaykryupywuieii acummerpun (PA) aucrbes Betula
pendula Ha yyacTkax 30HbI HJIM3KOI0 PACHOJIOKEHUS ABTOIOPOT T.

bupck
IIpusnax
1 I 2 I 3 I 4 I 5 Cp.OoTHOCHT.
Ne [TpobHOH pasiine
MEXTY
TomaNH CTOpPOHAMHU
Benununna @A ((L-R)\(L+R))
Ha NIPU3HAK
2 0,0421 0,0261 0,1461 0,064 0,1509 0,0858
4 0,0793 0,0462 0,0916 0,1189 0,0781 0,0828
6 0,1755 0,0376 0,0937 0,0767 0,0174 0,0801
9 0,0541 0,0577 0,1283 0,0765 0.1258 0,0884

MunuManbHoe 3HaueHHe Kodddummenta acummerpun (0,059)
HaOmogaeTcs Ha ywacTke No 3, KOTOpPBIM OTHOCHTCS K TNapKOBOH 30HE.
Hawnbonee mnoaBep>KeHbl BIMSHHUIO KOMIUIEKCA HETaTHUBHBIX (DAaKTOPOB
YYacTKH, HaxoJsIuecs B CEIMTEOHOM 30H€ M 30HE ONM3KOrO
pacrooXeH sl aBTOJJOPOT, I/Ie MOKa3aTesIl aCHMMETPUU MaKCHMaJbHbI.

0,1
0,08
g
8,06
=
5]
e 04
E,
i}
0,02 1
o
Nel Ne2 Ne3 Ned4 Ne5 Ne6 Ne7 Ne8 Ne9 Nelo
Howmep nnomanku

Puc.1 [Mokazarenn ko3 punuenta GIyKkTynpyomei acHMMeTpun
(@A) Bepésnl nosucioii (Betula Pendula)

Takum oOpa3oM, WHcCIONB3yeMas METOAHMKA IIOKa3alla, YTO BCE
UCCIIEyeMbIC YYaCTKH PACHOJaraloTcs B HEONATONPHUSATHBIX YCIOBUSIX B
COOTBETCTBUU C NATHOA/UIBHOM IIKaJIOH, T.K. BCE II0OKAa3aTeId CTCICHU
acumMerpuu TipeBbimaioT otMetky 0,054 (puc.l) [2]. Tem mHe wmewee,
MOJKHO HaOJIOIaTh 3aKOHOMEPHOCTH, ITPH KOTOPOIl BETHYNHA aCHMMETPUHN
B TIApPKOBOW 30HE HWXKE, YeM Ha TEPPHUTOPHU PACIIOJIOKEHHON BOIM3U
asrozopor [3].
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OINNPEJAEJIEHUE COAEPKAHUSA CEJIEHA 1 9JIEMEHTOB-
AHTATOHHMCTOB B IIOYBE BUPCKOI'O PAIOHA
PECIIYBJIMKN BAIIKOPTOCTAH

CeneH sBIseTCS O0s3aTETHHONH COCTAaBHOM YacThIO BCEX OOBEKTOB
ouocdepsl. OH HE3aMECHUM B THTAaHWH YEIOBEKa M YKMBOTHBIX. SIBISACH
ACCCHIIMANBHBIM ~ JJIEMCHTOM  QHTHOKCHIAHTHOW  CHCTEMBI  3aIlIUTHI
OpraHM3Ma dYelOBeKa, OH WrpaeT IOJOXKHUTCIbHYI0 pOJb B (YHKIHA
HMMyHHOﬁ CHCTCMBI, a TaKxXe npu BOCIIAJIUTCIBbHBIX, CEPACYHO-
COCYIMCTBIX W HeBpoyormueckux 3abonmeBanmsix [1]. Cernen cHimkaeT
TOKCHYECKOE JCWCTBHUE HEKOTOPHIX KCCHOOMOTHKOB, OCOOCHHO TSDKEIBIX
METaJJIOB, MIPEBpalliasi UX B CTA0WIbHBIE, MEHEE TOKCHYHBIE (POPMBI.

UenoBek moJiydaeT cejieH MO CleAyroliell cxeMe: Mo4Ba - pacTeHus,
Jajiee JKUBOTHBIC, a OHM CIyXaT HCTOYHHKOM CeJieHa Ui OpraHu3ma
YenoBeKa.

CeleH SBIISIETCS aHTATOHUCTOM TSDKEJIBIX METAJUIOB: MEIH, MBIIIbSKA,
CBUHIIA, ITUHKA, Kagmus. Ecim mmeercs aeduIUT celeHa, 3TH JICMEHTHI
HAKAIUTMBAIOTCSI B OpraHu3Me. BhICOKas KOHIIGHTpalUs CBUHIA, MEIU U
MBIIITbSKA OKA3hIBAIOT HAUOOJIBIIIEeE BIMSHIE HA YCBOCHHUE ceneHa [2].

B naHHOW paboTe MpENCTaBICHBI pPE3yJlbTaThl HUCCICIOBAHUN
COJIepIKaHMsI CeJIeHa M 3JIEMEHTOB-aHTarOHUCTOB B 1MouBe bupckoro paiiona
Pecnybnmuku bamkoprocTas.

OObekTaMu aHalM3a WCCICJOBAHUM SBISIOTCA MOYBH bupckoro
paiioHa. JIns ccnenoBanus paiioH ObLT pa3aeneH Ha 10 yaactkos (puc. 1).
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Pucynoxk 1. Kapra bupckoro paiiona Pb

[Ipo6sr otbmpamucey B coorBercTBim ¢ ['OCT 28168-89 «IlouBsl

Otbop mpob» [3]. OmpeneneHue conepKaHUs SJIEMEHTOB B MpoOax

MPOBOJMIINCH C TIOMOIINBI0 a0COPOIMK aTOMHOTO Tapa, MOJIYYEHHOTO IPH

3NEKTPOTEPMHUYECKOH aTOMU3AINH TIPOOBI.

Pe3ynbTaThl Hcce10BaHUA TOYBBI IPEICTABICHBI B TabHIe 1.

Tabmuua 1

CojneprxaHue celeHa U 3JEMEHTOB - aHTaTOHHUCTOB B MOYBE (MKI/KT)

JIEMEHT Se Cu As Zn Cd Pb
ITouB

1 20,16 | 108,2 9,9 0,8 0,12 9,10

2 20,08 | 110,35 9,1 0,6 0,13 8,99

3 20,00 | 107,2 8,6 0,7 0,11 10,4

4 19,68 | 108,65 | 7,99 0,9 0,11 8,67
5 19,02 | 108,2 7,6 0,8 0,13 8,10
6 19,88 | 108,2 10,2 0,6 0,12 11,82
7
8
9

19,92 | 109,6 | 10,01 0,7 0,12 10,9

19,76 | 109,1 9,8 0,7 0,12 10,6

19,65 | 110,1 9,4 0,8 0,11 9,2

10 20,17 | 108,0 8,2 0,8 0,12 8,6

Cpennee 19,8 | 108,76 | 9,08 0,74 0,12 9,64
coJiepiKaHue
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MK * 3000 2000 | 23000 | 2000 | 32000
(TH 2.1.7
2041-06)

*- CeJCH HE SIBIIACTCS XHWMHUYCCKU 3arps3HSIONUM BEIIECTBOM
(CaulluH 2.1.7.1287-03)

W3 TabnuIbl BUHO, YTO COJCPKAHUE CEIICHA MPAKTUYECKU OJTUHAKOBO
B IIpo0ax co BCEX y4acTKOB (cpenHee cojepxanue 19,8 MKI/Kr).

Jis ornleHKH YpOBHS 00ECTICUEHHOCTH IOYBHI CEICHOM IPHHUMAIOT
CIIeyIONINe TIOPOTOBBIC 3HAYCHHS KOHIICHTPAIIMA MUKPO3JIEMEHTa: MEHee
125 Mkr/kr — 00nacth cenmeHomeduiuta; 125-175 MKI/Kr — MapruHaibHas
HEIOCTaTOYHOCTh;, 175-3000 MKr/kr — oOmacth omtumyma; Oomee 3000
MKTI/KT — 001acTh H30bITKa [4].

[TomyyeHHbIC MaHHBIE CBHICTEIHCTBYIOT O TOM, YTO HCCICAYEMYIO
TEPPUTOPUIO MOIKHO OTHECTHU K CEJICHOACHUITUTHOIA.

CognepxaHue 3JIEMEHTOB-aHTaroHMCTOB He mpeBbimaer [IJIK.
HauOomnbIilyr0  KOHIICHTpAIMIO CpPEAM AHTarOHUCTOB HMMEET  MeJb,
CJEeIOBATENIbHO, ATOT JJEMEHT OKa3blBaeT HAHOONbBIICE BIHUSHUE Ha
YCBOCHHE CelICHA.

Jlutepartypa
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Kymunnackuit H.E., CokonoB f.A. CeneH B OpraHu3me 4YeJOBeEKa:
MeTa0oNM3M, AHTHOKCHIAHTHBIE CBOICTBA, pojb B KaHIleporeHese. M.:
MsparensctBoPAMH, 2002, c. 224.

3. Huang Z. The role of dietary selenium in inflammation and immunity.
In: Calder PC, Yaqoob P, editors. Diet, immunity and inflammation.
Cambridge: WoodheadPublishing; 2013.
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necrotic liver degeneration / K. Schwarz, C. M. Foltz. — J. Amer. Chem.
Soc., 1957 - 272 P.
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I'EOQKOJJIOI'NMYECKUE @ YHKIIUU JINTOCPDEPHI

B XX crometunm TexXHOreHe3 CTal TJABHbIM TI'€OXUMHUYECKUM
(hakTOpOM Ha TTIOBEPXHOCTH 3eMIIH. [IpoNCXOINT HEOCO3HAHHOE HAPYIICHNE
TOW MPHUPOTHON Cpedpl, KOTOopas CIOKHIACH Ha 3eMIie B TCUCHHE COTCH
MIJITHOHOB U JTa)Ke MUJUTHAPIOB JIET.

Bce Bo3pacTaromee BHUMaHHE K TpoOOJIeMaM SKOJIOTHH BEI3BAHO
000CTPSIFOIIUMICS IKOJIOTHUSCKUMH MPOOIeMaMH TI100aJbHOTO MacIiTabda,
KOTOpBIE CBOMATCS JIMIIb K 3arps3HEHHI0O W U3MEHEHHIO aTMOoC(hepHOTo
BO3/lyXa, BOJHOH CpelIbl, COXPAHEHUIO PACTUTENBHBIX COOOIECTB U
JKMBOTHOT'O MHupa. B TO ke BpeMmsi Bce 3TH KOMIIOHEHTHI NPHPOABI TECHO
B3aUMOCBSI3aHbI C BHEIIHEH OOOJIOUKON IUTAHETHI - JIUTOC(EPOH.
Jlutocdepa sBIsSeTCS MaTepPHAIbHON JUTOICHHOW OCHOBOH Ouochepbl —
chepsl xuBoro BeuiecTBa. ViMeHHO B suTocdepe GopMHUpYIOTCS MOUBHI,
nauamadel, 6uocoobmectna [1].

Bce Bumel (yHKIMOHAJIBHBIX 3aBUCHMOCTEH MEXIy MPHPOJHOH U
TEXHOTEHHO - TpeoOpa3oBaHHON JmTocdepolr ©  OHOTOH  Kak
OHMOJIOTHYECKUM BHUJIOM, TaK W OOIIECTBCHHOW COLMAIBLHOW CTPYKTYpOH -
yenmoBedecknuM oomectBoM, ceogurcs B.T. Tpodumoremm u J.I'. 3mwmHTOM
(2000, 2002) k yerbipeM (GYHKIHAM: reopU3MIECKOM, T€OAMHAMUIECKOH,
FeOXMMUUYECKOH, U PECYPCHOM.

I'eodusnueckas 3xogorudeckast GyHKIUS - CBOHCTBO Te0(pU3nIecKOro
noJtst (HEOJHOPOAHOCTH), OTPAXKAIOIee BIMSHUE JTUTOC(EPhl Ha COCTOSIHUE
6moTh! 1 yenmoBeka. OHa U3ydaeTcs IKOIOTHIECKON Te0PH3UKON

ITox aTolt (yHKIIMEH cleayeT TOHUMATh «CIMOCOOHOCTBY» JIUTOCHEPHI
o0ecrieynBaTh M MOJICPKABATh HA TIOBEPXHOCTH 3€MJIM M B €€ MO3EMHOMN
YacTH SHEPreTHYCCKHUE YCIOBUS, MPUTOJHBIC UL CYIIECTBOBAHUS JKUBBIX
OpTraHU3MOB.

leopusuueckass  GyHKUMS  JUTOCEpBl  peanmsyercs  depes
reousnveckre PaKTOPbI, paJIHuaIlHIo, ITYMOBBIC U TCIUIOBBIC 3P QEKTHI.

I'eodusnueckue skonornueckne QyHKIUU JTUTOCHEpPHl 00YCIOBIECHBI
rPaBUTAIIMOHHBIMH, JJICKTPUICCKUMHU, TEMITCPATYPHBIMH U CEHCMUYCCKIMU
reoJIOrMYECKUMHU Tporeccamu [2].

Brnaromaps TpaBUTAllMOHHOMY TIIONIO, Ha 3eMile YyICpKHUBAIOTCS
ruapocdepa u armocdepa, 00ecIedBaIONINe CYIIeCTBOBAHUE KU3HH.
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Muorue BuIbl JHEpPruu (TPUIMBHOTO TPEHHS, pPaAMOAKTHBHOTO
pacriazia, rpaBUTALMOHHOTO C)KATHs1) IPEBPAIAIOTCS B TEIUIOBYIO SHEPIHIO,
yCTaHaBIMBasE TEM CaMbIM TeMIlEpaTypHbI pexum Henp. Hcrounumkn
TEIUIOBOW SHEPruu (GOPMHUPYIOT KaK TEINIOBOH PEKUM TPYHTOBOM TOJIIIIH,
KOTOpas 3ajieracT BOJIM3M HOBEPXHOCTH 3eMJIM, TaK M KJIMMaT, a TaKkKe
YCJIOBHS, IPUTOAHBIE IS CYLIECTBOBAHHS JKMBBIX OPTaHU3MOB.

ATMmochepHOE 3IIEKTPUIECTBO (IIEKTPOCTATHIECKOE II0JIE) HWrpaeT
BECbMa CYIIECTBEHHYIO POJb B (POPMHUPOBAHHH SHEPreTHYECKOTo I0sca
BOJIM3M TOBEPXHOCTH 3eMIIH, M OOJBIIYIO POJIb B KAYECTBE IKOJIOTHIECKOTO
¢dakropa. OHa mnposBiseT ce0s B BHAC «CYXHUX» TPO3OBBIX DPa3psioB
(3apHHI), MOJTHUI 1 OTHEH cBATOr0 Dibma [2].

['eoqMHAMHUYECKYIO IKOJIOTUYECKYIO (DYHKIHIO JTUTOCHEPHI - OTpaKaeT
CBOMCTBO mnHTOC(EpPHl BIUATH HAa COCTOSHHE OHOTHI, OC30MACHOCTH W
KOM(OPTHOCTH MPOKUBAHUS YeJIOBEKa Yepe3 MPUPOIHBIC U aHTPOIIOTeHHBIE
reoJiorudeckue Tpouecchl u sBieHHs. OHa H3ydaeTcss HKOJIOTHYECKON
re0IMHAMHUKOM.

['e0XMMHUUYECKYIO 3KOJIOTHUECKYIO (DYHKIHMIO JUTOC]EPHI - OTpa)kaeT
CBOIMCTBO T'COXMMHYECKUX II0Jied (HEOTHOPOAHOCTEH) NPHUPOTHOTO H
TEXHOTCHHOTO MPOUCXOKACHHS BIHATH HA COCTOSIHUE OHOTBHI B LICJIOM H
30pOBbE UeNOBeKa B YacTHOcTH. OHa W3y4aeTcsi JKOJOTMYECKOH
FEOXUMHEH.

PecypcHyto 3konornueckyro GyHKIUIO JTUTOChEpHI - ONpeaessieT poib
MHUHEPAJIIBbHBIX OpPraHn4CeCKux nu OpPraHOMHUHEPAJIBHBIX pecypcoB
mutochepbl, a TakKe pPECypcoB  TeOJIOTMYEeCKOro  IPOCTPAHCTBA,
HCO6X0)II/IMI)IX A XU3HU U ACATCIIBHOCTHU OMOTHI KaK B KadyecTBE
OMOreo1eH03a, TaK U COLIMAIBHON CTPYKTYPHI (UeJI0BEYeCKOe COOOIIECTBO).
OHa u3y4aeTcsi 9KOJIOTMYECKUM PECYPCOBEICHUEM.

OjiHa U3 OCHOBHBIX NPUYUH HAPYIICHHS F€O3KOJIOTHUECKUX (DYHKIMN
murocepbl — TEXHOT€HEe3, HEPa3phIBHO CBS3aHHBI C  pa3sBUTHEM
YeJOBEUECKOTO COOOLIECTBA M NPUBOISLNIMHA K HCTOLICHUIO NMPUPOJHBIX
pecypcoB,  aKTHBHM3ALMM  ONACHBIX  T'EOJIOTHYECKHX  IIPOLECCOB |
3arpsI3HEHUIO MOJUTIOTAHTAMH U PAJIMOHYKIMaMU MECT OOMTaHMsI OUOTHI.

Jlutepartypa
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HAYYHO-UCCJIEJOBATEJBCKASA JEATEJIBHOCTSD I10
BHOJIOTAH BO BHEAYJIUTOPHOM PABOTE KAK CPEJICTBO
HOBBIINEHUA MOTUBALIMN OBYYAIOIIUXCSA K YYEBE

BaeaynutopHast pabota mo OHONOTMH CIIOCOOCTBYET MOBBILIICHHIO
MOTHBAIMH K yueOe, YCHIIMBAET UX pa3BuBarollyo ¢pyHkiuo (Kapraimosa,
Kymuukas, 2015). BueayauTopHass Hay4HO-HCCIEIOBaTelbCcKas paboTa
MO3BOJISIET HE TOJBKO 3aKPEMUTh M YIIyOWTh 3HAHUS MO OWOJIOTHH, HO H
pa3BUBaTh HaBBIKK 00YYarOLIUXCS, 3aKPEIUTh UX HHTEPEC K IPEIMETY.

Jdnst peanusanuu JaHHBIX Iiejeld Meaaror JOJDKEH HCIOIb30BaTh
WHIUBUAYAIbHBIN HOAXO0] K o0yyJarommmcs, paspabotathb
WHIVBHIYallbHbI ~ 0Opa3oBaTeNbHBIl  Mapuipyr, nOpeajaratb UM
WHIMBHyallbHbIe 3aJaHus (3aJaHusi Ha CpaBHEHHE U COINOCTaBIICHUE
(axToB; 33/1aHKUsI HA OTPaOOTKY HABBIKOB aHaJM3a UM CHHTE3a; 3a/laHusl Ha
pa3BUTHE HABBIKOB KOHCIIEKTHPOBaHUS W (POPMYJIHPOBAHHS TE3UCOB; a
TaKKe 3aJaHhss HA MOATOTOBKY COOOIICHWiA, JOKIaJ0B, pedeparos,
HAISAHBIX TOCOOUI U JIp.), OKa3bIBaTh KOHCYJIBTATHBHYIO MOMOIIb. TakuM
00pa3oM, Mmejaror co3aaeT TBOPUECKYIO 00pa30BaTelibHYIO Cpey, KOoTopast
MOTHBHPYET WU CTHMYJHPYET  HCCIEIOBATEIbCKOE MOBEJICHUE
oOyuatomuxcsi. [leparor mpuBieKaeT FOHBIX HCCIeOBaTeNie K Hay4HO-
UCCJIEJIOBATEIbCKON  JCATEIbHOCTH, OpraHu3ysl pa3MYHble Hay4HbIE
MEpOIIPUSTHS: BHICTABKH, KOH(EPEHIINHU, TBOPYECKUE KOHKYPCHI U T.JI.

CyliecTByeT MHOXECTBO METOJOB M IPHUEMOB aKTHBH3AIMU U
MOTHBAI[MH HCCIIEA0BATEIILCKOTO TMOBEJACHUS O0YYalOUIMXCs: JTMYHOCTHO-
OpPHEHTHPOBAHHbIE ¥  WMHAWBUAYyalbHbIE  TOAXOJABI,  TEXHOJOTHH
pa3BHBAIOIIETO, MPOOJIIEMHOTO, 3BPUCTHYECKOrO OOYYeHHs; HpoOJIeMHO-
TIOMCKOBBIE METOJIBI (MCCIIE0BATENbCKUI, HTPOBOH M Jp.), OCHOBaHHBIC Ha
AKTUBHU3AIMHA MBICIUTEIFHO-aHATUTHICCKON JESITEIbHOCTH YYalIuXcs, a
TaKxke WH(POPMAIMOHHBIE PECYpChl MHTEPHETa M HHTCPHET-TEXHOJIOTHH.
(Ot mpoekTHOM U UCCIIen0BaTENbCKOM AesitenbHoCcTH., 2013).

Ha HavanpHOM »JTame WCCIENOBAaHUS 3aJadydl  3aKIIOYaroTcsS B
CIIE/IYIOLIEM: O3HAKOMHTBCSI C COJEPKAaHHMEM M TEXHUKOW BBITIOJIHEHUS
HAYYHBIX HCCIICIOBAHUI M HMCCIIENOBATENILCKUX MPOOJIEM; BbIOpATh TEMy
MCCJICJIOBAHUS; OMNPEICIUTh LEIH, 3aJadyl, TUIOTe3y; COCTABUTh IUIaH
WCCJICJIOBAHUS; COCTABUTh CIIUCOK JIMTEPATyphl; MOAOOpaTh METOIbI U
CpelcTBa UcCciIenoBaHus. B nanpHEHeM I0HbBIH UCcClie0BaTenh 0pOpMITIET
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pe3ynbTaThl CBOCH MPAKTHUECKOW AEATENHHOCTH, TOTOBUTCS K MyONHYHOM
3alllUTe HAYYHBIX JIOCTIDKCHHH, GOPMHpPYS MPH 3TOM HCCICIOBATEIbCKYIO
MO3HUIINI0, HEOOXOAUMBIC METOJIOIOTUYECKAE YMEHUS M HABBIKU, Pa3BUBAs
TBOpPYECKHE H HHAWBHUAYaJbHBIE CIOCOOHOCTH, a TaKXKe TaKhe
HEOOXOJMMbBIC Ka4yeCTBa, KaK HWHUIMATHBHOCTb, CaMOCTOSTEIHHOCTb,
OTBETCTBEHHOCTH, IUCUUIIHHUPOBAHHOCTD U JP.

OpraHu3anys Hay4HBIX BHEAyIHTOPHBIX MEPONPHATHH obecrieynBaeT
BO3MOXKHOCTB BBEISIBUTB, IIOATOTOBUTH W OLCHUTH TBOPYECKUH M HayYHBIH
MOTEHIHMA CIIOCOOHBIX M OJAPEHHBIX YYaIlMXCs, YTOOBI B JajbHEHIEeM
NPENOCTaBUTh UM BO3MOXKHOCTb CTaTh ITOJHOLCHHBIMH YWICHAMU HaYYHOTO
cooOmecTBa,  IOBBICUTH  YPOBEHb  IMOATOTOBKH  HAay4YHBIX |
KBaJ'II/I(bI/II_II/IpOBaHHI)IX KaaposB u TEM CaMbIM IIOAHATH Ka4yeCTBO
obpasoBanus (Meromonornueckue 0cHOBBI pazsutusi., 2013).

Takum o00pazoM, 3(QeKkTHBHO OpraHM3o0BaHHOE O00pa30BaTENIbHOE
[POCTPAHCTBO, LEIbI0 KOTOPOTO SIBISIETCS HPHOOLICHHE —ydarueHcs
MOJIOACKH K HAayIHO-MCCIICHOBATEIbCKOH JEATEILHOCTH: MO3BOJISIET
peann3oBaTh CTpEeMJICHHE OOYYAIONIIUXCS K MOJTYyYEHHIO KAaueCTBEHHOTO M
COBPEMEHHOT'0 00pa30BaHMs; CIIOCOOCTBYET COEPIKATEIFHON OpraHu3aiy
CBOOOJHOIO BPEMEHH; Pa3BHBAeT MHTEIUICKTYaJbHYIO cepy ydaliuxcs B
npoLecce OCBOSHUS OCHOBHBIX M JIONIONHHUTENBHBIX 00pa3oBaTeNbHBIX
NpOrpaMM JOMOJHUTEIBHOIO 00pa3oBaHus; (OPMHUPYET JHYHBIA ONBIT;
CIOCOOCTBYET Pa3BUTHIO MHTEIUICKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEH
JIMYHOCTH, PECATIU3YET TBOp‘IeCKI/Iﬁ noaxoa K J'IIO6OMy BUAY ACATCIBHOCTH,
TOTOBUT OOYyYalomIMXCS K JalbHEHIIeH Hay4yHO-HCCIEI0BaTeIbCKON
pabote; GOpMHPYET YCTAaHOBKH Ha MPECTHXKHOCTh 3aHITHS HAay4YHOU
JSITENBHOCTBIO.
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OCHOBHBIE IIOJAXO/JbI 1 POJIb BUOPEMEJIAIIUUA B
BOCCTAHOBJIEHUU HE®TE3AI'PA3HEHHBIX I1OYB

Buomornueckas ounctka (OMOpeMemuanusa) — TEXHOJOTHsS, KOTOPas
UCTIONB3YeT  MUKPOOPTaHU3MBI A A((GEKTUBHOTO  pa3I0KCHUSI
3arpsi3HSAIONIINX BEIISCTB B OKpYKarommel cpene. bruopemennamnus sBusgercs
BaXHBIM METOJOM BOCCTAaHOBJICHHS 3arps3HCHHOW OKpY)KAIoMmeH Cpeabl
MY TIOMOIIA MECTHBIX WJIH CIICIIUATFHO OTOOPaHHBIX MHKPOOPTaHU3MOB.
O¢ddekTuBHOCT, OUOJOTHYCCKOW OYUCTKH 3aBHCHUT OT CIIOCOOHOCTH
MHUKPOOPIaHU3MOB TIPU PA3JIOKECHUH IICJICBBIX BEIICCTB MHHEPATH30BaTh
MX WIK  00pa3oBBIBAaTh  HEOOJBIIOE  KOJIMYECTBO  HETOKCHYHBIX
MeTabonuToB. KoHeyHas 1eb OMOJIOTHYEeCKON OYHCTKH COCTOUT B MTOJHOM
MHUKPOOHOM Pa3JIoKCHUH 3arPs3HSIONINX BEIICCTB 10 JUOKCHIA yIiIepoa U
BOJIBL.

CymecTByIO#e MeXaHHIeCKHe, TEPMIUYECKIE U (PH3HKO-XUMUIECKUE
METOABl OYHCTKHA TIOYB OT HE(TSHBIX 3arps3HEHUI TOPOTOCTOSAIIN U
3(h(GeKTUBHBI TOJBKO TMPH ONPEACICHHOM YpPOBHE 3arps3HeHus (Kak
npaBuio, He MeHee 1% HedpTH B TOYBE), YACTO CBS3aHBI C
JIOTIOTHUTEIFHEIM BHECCHHUEM 3arps3HECHUS W HE 00SCIICYMBAIOT MOJTHOTHI
OYHCTKH. B HacTosiiee BpeMs HanOoJiee MEPCIEKTUBHBIM METOAOM IS
OYUCTKH He(]Te3arps3HEHHBIX I[0YB, KaK B DJKOHOMHYECKOM, TaK H B
OKOJIOTHYECKOM  IJIaHE  SIBIISICTCS ~ OMOTEXHOJIOTHYECKHH  MOJXOI,
OCHOBAHHBIM HAa WCMOJIb30BAaHUK PA3JIUYHBIX TPYII MHKPOOPTaHH3MOB,
OTJIMYAIOIINXCS  [OBBIMICHHOH  CIIOCOOHOCTBIO K OWoaerpamaiuu
KOMIIOHEHTOB HedTed u HedrenpoaykToB. CIOCOOHOCTH YTHIM3HPOBATh
TpyAHOpa3JaracMple  BEMIECTBA  AHTPONOI'CHHOTO  MPOUCXOXKIACHUS
(kceHOOMOTHKH) OOHAapyXKeHa y MHOTHX OpraHu3MoB. [lOCKOJIBKY
MHUKPOOPTaHU3MBI HMEIOT CPABHHUTEIEHO BBICOKUI TMOTCHIAAT Pa3pyIICHUS
KCEHOOMOTHKOB, MPOSIBIIIIOT CIIOCOOHOCTH K OBICTPOH METa0OIMIecKOn
MEepecTpoiike W OOMEHy TeHETHYeCKHM MaTephalioM, WM MPHIACTCS
OopIIoe 3HaYCHHE TIPU Pa3padOTKe MyTed OMopeMeqranuy 3arpsi3HCHHBIX
00BEKTOB.

Bropemennanus BKIfo4aeT B ce0s 1Ba OCHOBHBIX ITOIX0MA:

e OHOCTUMYJSIIMSA — aKTUBU3AIM JEeTrpagupyromeil crocoOHOCTH

a0OpUTeHHOW MUKPOQIIOPEI BHECEHHEM OWOTEHHBIX 3JIEMEHTOB,
KHCJIOPO/Ia, Pa3IHYHBIX CyOCTpaTOB;
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e OMOJONOJIHEHNE — UHTPOIYKLUS IPUPOIHBIX U TeHHOMH)KEHEPHBIX
HITAMMOB-AECTPYKTOPOB UY>KEPOIHBIX COSAUHEHUH.

Bruoctumymsinms insiti (OnocTUMYJISIIKS B MeCTe 3arpsi3HEHHs ). DTOT
MOJXOA  OCHOBaH  Ha  CTUMYJIHMPOBAaHMM  POCTa  IPUPOIHBIX
MHUKpPOOPTIaHM3MOB, OOUTAIOIINX B 3arpsA3HEHHOH MOYBE W ITOTEHIHAIBLHO
CHOCOOHBIX YTWIN3UPOBAThH 3arpsA3HUTENb, HO HE CIIOCOOHBIX AENaTh 3TO
3¢ ¢peKTHBHO W3-32 HENOCTAaTKa OCHOBHBIX OWOTEHHBIX 3JIEMEHTOB
(coemuuennit azora, ¢ocdopa, Kamus W Op.) WIK HEOIArONPHATHBIX
(U3HKO-XMMHYECKUX YCIOBHH. [2].

CymecTBylomue 1Ba IyTH HHTCHCH(UKALUH OnoJerpamanyun
KCEHOOMOTHKOB B OKpYXKalOWIeH Cpeae — CTUMYISLUS ECTECTBEHHOU
MUKpO(IOPHl M HHTPOAYKIMS AKTHBHBIX IITAMMOB, HE TOJBKO He
MPOTHUBOPEYAT, HO M JOOJHSIOT APYT — apyra [1].

BuopexynpTuBaiys HedTe3arps3HEHHBIX IIOYB - 3TO
MHOT'OCTaIMIHBI OMOTEXHOJIOTHYECKUH TpoIlecc, BKIOYaoMMl (usnko-
XMMHUYECKHE€  METOIbl  JCTOKCHKAllMM  3arpsA3HUTENs, IpHUMEHEHHE
OpraHMYecKUX ¥ MUHEPAIbHBIX J00ABOK, HCIOJIb30BaHHE OUONPENapaToB.

K HeOIaronpusTHBIM (U3UKO-XUMUIECKUM YCIIOBHSM,
JUMUTHPYIOIIUM ~ JAETpajlaliiio MHUKPOOPTaHW3MaMH KCEHOOHMOTHKOB B
OKpYXXalollel cpeie, MO)KHO OTHECTH HU3KYIO HIIH YPE3MEPHYIO BIAKHOCTh
MOYBBI, HEJOCTAaTOYHOE COJAEpXKAHHE KHCIOPOAA, HEOIaronpusTHYIO
Temrepatypy ¥ pH, HH3KYI0 KOHLIEHTpAIMIO WJIM JOCTYIHOCTBH
KCEHOOMOTHKOB, HAJIMUWE aJbTEePHATUBHBIX, OOJiee MPEAmOYTHTEIbHBIX
CcyOCTpaToB H T.J.

Takum o00pa3oM, HHTPOAYKIMS MHUKPOOPTaHM3MOB IPHBOAMT K
MIOJIOKUTEIBHBIM PE3yJIbTaTaM TOJBKO IPH CO3AAHHUH COOTBETCTBYIOLIMX
YCIOBMH I Pa3BUTHS BHECEHHOW NOMYJISIIMH, U 4Yero HeoOXOJuMO
3HaTh (PU3HOJIOTMYECKHE OCOOCHHOCTH UHTPOJYLIEHTA, a TAK)KE YUUTHIBATH
CKJIaIbIBAIOLINECS] MUKPOOHBIE B3aUMO/ICHCTBUSL.
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3HAUEHUE IIKOJIbHBIX SKCKYPCHUM B KYPCE BHOJIOT U

Buomornsi kak TmpeaMeT TO3BONSET BOOPYXHTH OOYYarOIIUXCs
CHUCTEMAaTH3UPOBAHHBIMU 3HAHMUSAMH O Ppa3IHYHBIX SBICHUSAX JKUBOU
npuponsl. be3 3HakoMcTBa 00ydalOmMXCs C JKUBBIMH OOBEKTaMH,
HaXOJIAIIUMUCS HEMOCPEICTBCHHO B ECTECTBEHHBIX YCJIOBHSAX OOWTaHWA,
HEBO3MOXXHO pEIINTh ATy HENpoCTyIo 3amady. [l SToro ydurens
MPUMEHSET OTHY U3 BaXHEUIIHX (POPM YIeOHO-BOCIHTATEIFHOTO TIpoIiecca
— DKCKYpPCHIO. OKCKYPCHHM BOCIHUTBIBAIOT OOYyYaloUIUXCs B JAPYToi,
OTJIMYHOW OT IIKOJBHOW, OOCTAHOBKE M B MpPOIECCe OCOOCHHOM
MO3HABATEIILHOW NIEATEILHOCTH, COOTBETCTBEHHO HCIIOJIB3YIOTCS OCOOBIC
METOAbI U ITOAXOObI K 06yqu1/1}o 1 BOCIIMTAHUIO.

[IIxompHast dKCKypcus — 93TO0 (opMma peaau3aldd  y4eOHo-
BOCIHUTATEIBHOIO TPOIECCa, MPOBOIUMAS BHE MIKOJBI C KJIACCOM WA
TPYIIION 00yJaroImuXcs C TMO3HABAaTENFHOW MHeibl0. J[OCTIXEeHHE STOro
MIPOMCXOINUT MPH ABIKEHUH OT 00BEKTa K 00BEKTY B MIPUPOTHOHN Cpesie Win
B HCKYyCCTBEHHO OPTaHM30BAHHBIX YCIOBUSX (3TO 3aBHCHT OT BEIOOpa
YYUTENS ¥ OT CHeIU()UKA U3yJaeMBIX TEM).

I'maBHON 3anmadeil 3KCKypcHUd SIBISIETCS BO3MOXKHOCTb AKTHBHOTO
M3yUYEHHS )KUBBIX 00BEKTOB, BXOSIIUX B IPUPOIHBIE COOOIIECTBA. 3HAHUS
00 o0BeKTax *XHMBOHM NMPHPOJBI, MOIYUYECHHBIE HAa YPOKax, PACHIMPSIOTCA U
yrayOnsitoTcss  BO  BpeMmsi  dkckypceud.  OOywarommecst — HaydaTcs
OOHApy)XUBaTh B NPUPOAE OOBEKTHI COOTBETCTBEHHO 3aJaHHUSIM YUHTEJS,
HCCIIEA0BaTh, COIIOCTABJIATH, a TaKXKE€ CpPaBHUBATHL SABJICHUA TIPHUPOJIBI,
nproOpeTaloT yYMEHHS IPHUPOJOBEIYECKOM  JEATEIBHOCTH, HAaBBIKU
JJIEMEHTAPHOTO HAYYHOTO HW3YYCHHsI MPHPOAbL. Takke MpernoaaBaTelb
MOJKET TIOCJIe KPATKOTO BCTYIUICHUS MPEINIOKUTh 00YJarOIIUMCS IPOBECTH
CaMOCTOSITCNIbHBIC HAONIONCHMSI WM HUCCIeAOoBaHUsS. Bo Bpems Takoi
JKCKypCcUH paboTa MO HCCIICAOBAHHIO YKUBBIX MPHPOTHBIX OOBEKTOB, Kak
MPaBUJIO, MPOBOAUTCS IO MEPCOHANBHBIM 3aJaHUSM. BBIIONHAS 3aaHus,
NIKOJIBHUKHA 00YYaroTCs paboTaTth B TpymIe, OOpPETaloT TJaBHBIC HABBIKA
KOMIIJICKCHOT'O HUCCIICAOBAHUS IIPUPOTHBIX SIBIICHUH. 3aTeM paHee
BBIOpaHHBIA MaTepuayl o(QOpMIIIETCS B BHUAEC TepOapus, KOJUICKITUH,
(dhoTorpadwmii, Bumeo3anuceit, TMICbMEHHOTO oT4eTa. [loaydeHHbIe BO BpeMs
OKCKYpCHH, pe3yabTaThl HAOMIOACHWH W  CcOOpaHHBIE  MaTepHajbl
00s13aTeNbHO PUMEHSIOTCS Ha CIEAyIOIuX ypokax[1].

155



OKkcKkypcusi HMMeeT Kak oOydJarlommui, Tak UM BOCIHUTATENbHBIH
noreHuuan. OOydaromuecss Ha SKCKYpCHSX HaOJIOAAIOT 32 O0bEKTaMHU B
€CTECTBEHHBIX YCJIOBHSX, BBIIONHSIOT 3a/laHMs, MOJYYEHHbBIC OT yYHTEls,
HepesKO MPH 3TOM HCIIOJIB3YIOTCSI HE TOJBKO OMOJIOTHYECKHE 3HAHMsI, HO U
3HAHMS U3 JPYTUX AMCLMIUIMH, YTO CHOCOOCTBYeT (OPMHUPOBAHUIO Y
o0ydJaromuxcsl eIUHOM KapTUHBI Mupa. KpoMe Toro, m3ydaroT nmpupoaHbie
3amax, 3BYKH, [[BETa, y4aTCsl 3aMe4aTh M 9yBCTBOBATh 3CTETUKY IPHPOE,
YTO CIOCOOCTBYET (hOPMUPOBAHHIO OTBETCTBEHHOTO OTHOUICHHUS U JIIOOBHU K
npupojie, K PoauHe, COOTBETCTBEHHO BBIJCISIOT OJIOKH 3KOJIOTHYECKOTO U
NaTPUOTHIECKOTO BOCIIUTAHHS 00yJaIOIUXCs Ha SKCKYPCHX [2].

Bo Bpems mnemarormdeckod NpakTHKM HaMH ObUTla IpOBeAEHa
9kckypcusi B reomapk Suran-Tay (CamaBarckuii paiton PB), rme
oOyuaromiuecsi cpeaHedl  00IIeo0pa3oBaTeIbHON  IIKOJBI  MMOCETHIIN
YHUKaJbHBIN nctouHuk "Kypra3zak", yBuaenn CBOMMH IJIa3aMU CTapUHHYIO
BOJIIHYIO0 MenbHULY. [loceTunu BU3MT-LEHTp reomapka, rie y3Hajlud BCe O
€ro MCTOPHH U CTPYKTYpE, B TOM 4mcie 00 oO0bekTax W Mmapiipyrax. Hamr
NyTh TPOXOAWJI uepe3 Ha HaBecHOM Mmoct uepe3 p.lOpro3anb, 10
OpHHUTOJIOTHYECKOMY  MapupyTy  «lOpro3aHb», B  CONPOBOXKACHHU
IPO(eCCHOHANIBFHOTO YYEHOT0-OpPHHUTOJIOTa, KOTOPBIM IMO3HAKOMMJI Hac ¢
NepHATBIMK  OOMTATENsIMH  TEOoIlapka, OINpEJEJICHHEM KOTOPBIX MBI
3aHUMaINCh. Llenb aHHOW 3KCKYpCHM — HM3Y4€HHE NPHUPOIHBIX YCIOBHH
reomapka SlHran-Tay, m3yuenue ero ¢uopsl u ¢ayHbl, (OpPMHUpPOBaHHE
HaBBIKOB IKCKYPCHOHHOI paboThl, OnpeiesieHns1 HaOIIoAaeMbIX 00bEKTOB,
9KOJIOTMYECKOe M ICTEeTHYEeCKoe BocmnuTaHue oOydwarompuxcs. CoriacHo
MIPOBEJICHHOMY aHKETHPOBAHHIO, SKCKYpPCHsI BbI3Bajia OOJIBIION UHTEpEC, B
TOM YHCIIE YBEJIMIUIICS UHTEPEC K OMOJIOTHH, KOJIOTHH, pupojie. CrneayeT
OTMETUTh, YTO HENOCPEACTBEHHOE B3aUMOJEHCTBUE C  MPHPOOIA,
CaMOCTOATENIFHBIH ~ MOHHTOPHHI  K&XIbIM  YYEHHKOM, OOHapyXeHHe
HEOOXOAMMBIX IIPEJMETOB M3 4YHCJIa OONBIIOr0 MX pa3HooOpazus —
OCTaBIISIIOT y 00YYaIOIINXCS BIICUATIICHUS, KOTOPBIE HEJb3s 3a0bITh.
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OIIPEJEJIEHUE COAEPKAHUSA CEJIEHA U 3JIEMEHTOB
AHTAT'OHHUCTOB B ITIOYBE U TIPOAYKTAX MYEJTOBOACTBA
AHAYJILCKOI'O PANOHA

Ha cerogaamauii 1eHh aKTUBHO U3y4YArOTCS OMOJIOTHYECKH aKTUBHBIC
3JIEMEHTEHI, B YHCJIE KOTOPBIX HAXOIUTCS CEJICH.

Henocrarounas o0eclie4eHHOCTh OpraHM3Ma YeNOBeKa CEIICHOM
MPHUBOIUT K PUCKY MH(EKIMOHHBIX 3a00JCBaHUN, PA3BUTHIO OECIUIONUS Y
MYKYHH, 00JIBICEHHIO, MEIJICHHOMY POCTY JETeH.

HenocrarouHoe mocTymjeHHe celleHa B OpPraHHM3M  UelloBeKa
OOBsICHSETCSI HEXBATKOW ceJieHa B TNPOAYKTax mnuraHus. B Ouocdepe
MUTpanus cesieHa OCYILIECTBIICTCS o cxeMme:
IouBa—pacTeHUI—KUBOTHBIE—YEIOBEK [5].

Ha xonmuecTBeHHOE COJEpXKaHHWE CeJieHa B MPOAYKTaX HHUTAaHUA
BIIMSFOT 3JIEMEHTHI-aHTaroHUCTH. K aHTaroHucram ceneHa OTHOCSTCS AS,
Cd, Cu, Pb, Zn [2]. B cBsi3u ¢ 3TMM OCHOBHO# LIeJibI0 pabOThI SBUIOCH
M3y4YeHHE IIepexoJa CejieHa M JJIEMEHTOB AaHTAarOHUCTOB IO LIENH
mo4yBa—MEn—Tepra.

B kadyectBe 00BeKkTa HCCIENOBAHUS BBHIOpAaHA TEPPHUTOPHUS ITACCKH
nepesuu llynex SlHaynabckoro paiiona PecryOnuku Bamikoprocrta. s
MCCIIeI0BaHMsl OTOOpaHbl IPOOBI MOYBBI, IEPTH U MeJia.

Teppuropust SHaynsckoro paiiona (Puc.l.) Haxomutcs B 30HE
CEBEpPHOM JIECOCTENH, TOYBEHHBIN TOKPOB CEPbIN JIECHOM.

Puc.1. ®oto Tepputopun AHaynbckoro paiiona (1. Lllynek) co ciyTHUKa.

BasnoBoe conepkaHue cejeHa W 3JIEMEHTOB-aHTAarOHUCTOB B MHpoOe
MOYBHI, TIEPTH M MEa MPEACTABICHO B TabmuIe 1.
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Tabuuma 1
BanoBoe coneprxaHue celicHa U €ro aHTaTOHUCTOB
B UCCIICIYEMBIX 00BEKTaX, MKI/KT'

omeﬁMeﬂT Se Pb As Cu Cd Zn

Tousa 0,664 | 24,664 | 22,495 | 16,156 | 0,805 | 0,777
Iepra 9,257 | 36,583 | 30,684 | 27,503 | 1,979 | 2,017
Mén 3,319 | 26,973 | 25402 | 21,419 | 1,373 | 1,391

W3 Tabmumbl BHOHO, YTO B IMOYBE JOCTATOYHO HH3KO COJNEpIKAHHE
celieHa, KaJMHs W LHHKA, 3HAUYUTENbHO COJAEpKaHWE MEIH, CBUHLA U
MbllIbsKa. Men W mepra HakalIMBalOT BCE 3JIEMEHTBl, HO B pPa3HOU
CTCIICHU.

Jnst  ompeneneHus TMOJIBMXKHOCTH — DJIEMEHTOB  ObUT  M3MeEpeH
BOJIOPOJHBIN NOKa3aTeslb BOAHOUW U COJIEBOM BBITSKEK MOYBBI UCCIEAYEMOU
Tepputopuu (Tabdnmma 2).

Tabmuma 2
3HaueHusi pH BOJHOM U COJIEBOM BBITSKKU UCCIEAYEMOM MOYBBI
Bojnast BBITSDKKA ConeBast BBITSKKA
8,65 7,21

[lomydeHHbIe pe3yabTaThl MO3BOJIIIOT OTHECTH MOYBY TEPPHTOPHUH
HCcIeyeMOi Maceku K Ieao4Hod. M3BecTHO, YTO B IIENOYHBIX ITOYBaX
TIOJIBYDKHBIMHU SIBJSIFOTCSI CEJICH M MBIIIBSIK, CJIA0OMOIBIKHBIMA — MEb,
LUHK M KaJMHUii, IPaKTHYECKH HEeTOABYKHBIM siBJIsieTcst cBUHel [1,3,4].

Ilo pesynmpTaTtam wuccieOBaHUS BHUAHO, YTO HPHU HU3KOM BaJlOBOM
COJIepKaHWU CeJleHa OH, TeM He MeHee, moctarouHo nojBmxeH (KBII B
Mezne modutd 5). Bricokoe coiepkaHHe B IIOYBE CBHMHIIA M MeIU HeE
OKa3bIBAIOT 3HAYNTENFHOTO BIMSHUS Ha HAKOIUICHHE CEJICHA.
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OCOBEHHOCTH NPOBEJEHMS YKCKYPCHI B IIIKOJIE

CoBpeMeHHBI y4e0HO — BOCHIHTATEIBHBIM IPOIECC pacIoyiaract
OOJNBIINM apceHaJIOM CPEICTB M METOI0B 00ydeHHs u BocnuTaHus. OxHIM
U3 TJIABHBIX CPEJICTB SBIISCTCS IIKOJIbHAS SKCKYPCHS.

OnHa w3 HamOoJee TIABHBIX 3a7ad SKCKYPCHH: HAYYHUTh BUACTH B
00BEKTe ero MpouuIoe M HACTOSIIEE, PABUIBHO OCO3HATH U OLEHUTH €ro
JOCTOMHCTBA. JKCKYpCHS CHOCOOCTBYET YYHT paccMarpuBaTh (pakTel n
ABJICHUA, 3apOKIACHUIO U PA3BUTHUIO Y o6yqa101111/1xc>1 HUHTEpCCa K 3HAHUAM,
OKpy’Karolleld J>KU3HH BO B3aMMOCBS3HM, CPaBHUBATh HX MEXAy coOoH
pacmmpsieT Kpyro3op oOydyarouuxcs, MOTHBAlUs YYeHHs, JelaTh
0000I11IeHHUs U BBIBOJBI U TaK Jajee.

[Mompas3nenstoTcss SKCKypCHH Ha BUIBI, (OPMBI B 3aBHCHMOCTH OT
CIEIYIOIUINX MPHU3HAKOB: COJAep)kaHHe; (GopMa TNPOBEINCHHS D3KCKYPCHUH,
JUTNTEIBHOCTh MEPOTIPHUATHS; MECTO, B KOTOPOM TIPOBOJHTCS SKCKYPCHS;
COCTaB U KOJIMYECTBa SKCKYPCHOHUCTOB [1].

DKCKYpCHH JEIATCS Ha: MIKOJIbHBIE ¥ BHEIIKOJIbHBIE TPYTIITHI.

IxonbHast 3KcKypeuss — 310 (Qopma peanmsanun  ydeOHO-
BOCIIMTATEIBHOIO TIpOIecca, IPOBOAWMAs BHE MIKOJIBI C KJIACCOM WIIM
IPYNIOI 00Y4aIOINXCs C IO3HABATENILHOM LEIBIO.

IIxoapHBIC OKCKYpCHUHM HMCIKOT BHEYPOYHBIC W YPOUYHBLIC BHUJBI.
BHeypouHble U ypOdYHBIE 3KCKYpCHM CBSI3aHBI C Yy4eOHOH mporpammoi
COOTBETCTBYIOIIETO Kiacca.

YpouHBIE 3KCKYPCHU BXOISIT B CHCTEMY YPOKOB MO TeMaM Y4eOHBIX
npeameroB. [loaToMy memaror JOJDKEH 3apaHee IIaHHPOBATh MPOBEICHHE
SKCKypcuH. B cBA3M ¢ 3TuUM, megaror Mo>KE€T CaMOCTOSITEIBHO CO3/aBaTh
CHelaIbHbIe YCIOBUS, JUIl PELICHUs] KOTOPBIX HEOOXOAMMa 3KCKYpCHs B
IIKOJILHOM My3el mim 3a ero npenessl. CoOitoaas TEeMaTHYECKYO JTMHHUIO
TaK e IKCKYPCHIO MOYKHO BKJIFOUUTD U B MOCIENYIOIINE YPOKH, [2].

TemaTnkoil ypOYHBIX O3KCKYpCHH MOT'YT OBITh: TNATPHOTHYECKOE
BOCIIMTaHHE 00YYaIOIUXCsl, 3HAKOMCTBO C KYJIBTYPOH U MPUPOIOH POIHOTO
Kpas, JUTepaTypHOE W HCTOPHYECKOE NPONIUIOE HACEICHHOTO ITyHKTA,
3HAMEHHTHIE 3eMJISIKH, OWOJIOTHYECKHE W Treorpapuueckrue OCOOCHHOCTH
MECTHOCTH, ITPOU3BOJICTBO.

BreypouHble — (axyJbTaTUBHBIE — INPOBOJWMBIE [O WIM IIOCIE
y4eOHBIX 3aHIATHH B Kjacce. MaTepua, pacCMaTpUBAaeMbIi Ha BHEYPOTHBIX

159



9KCKYPCHUSAX, MOXET BBICTYNATh JOMOJIHEHHEM K IIKOJBHOMY Kypcy, a
MOXET ¥ HECTH B ce0e OTBIICUCHHYIO, PAa3BUBAIOLIYI0 M BOCIIUTHIBAIOLIYIO
nHpopmanuio

BHeypouHble 5KCKypCHMH MOTYT OBITh OpraHM30BaHbBl IO TEMaM:
u3yueHUs ObiTa, KpacBETYECKOrO TIOUCKA, OOPSAIOB, OCOOCHHOCTSM
MIPa3IHUYHBIX IPUTOTOBIICHHUH.

BremkonpHBIE SKCKYPCHH HATIPaBIICHBI HAa paCcIIUpEeHNe KyJIbTypHOTO
Kpyrozopa JeTei, JIOOBH M YBaXXCHUIO K TPYAY, BOCHUTAHHE HX B AyXe
MATPUOTU3MA, JAI0T BCECTOPOHHEE TAPMOHUYHOE BOCITUTAHNE.

BremkonpHBIE 9KCKYpCHH IS OOYYAIOIIUXCS  CHOCOOCTBYIOT
TApMOHMYHOMY BOCHHUTAHHIO W PACHIMPCHHUIO KPYro3opa MOJIOJOTO
MOKOJIeHUsA. B pamkax Takux MepomnpusTHid pedsTaM MpeiaraoTcs
MOCEIIEHNe My3€eB M BBICTABOK, BBIE3/bI HA MPUPONLY, IOXOJAbI Ha
MIPOM3BOJICTBEHHBIE NPEANIPUATHS | TaK Jajee.

B menoM mIKOJBHBIE OKCKYPCHH KOHKPETHU3UPYIOT Kak yxKe
oOnamaroiue 3HaHUSA Y OOYYarOIMUXCs, TaK U JMaroT HOBBIC. LIIKonbHBIC
9KCKYPCUH YCHIIMBAIOT BHUMaHHE K M3y4aeMOMY, BBI3BIBAIOT NEPEKUBAHMUS
B 00JaCTH YyBCTB M pa3BUBAIOT ITO3HABATEIbHBIN HMHTEPEC K SBICHHUAM U3
JKU3HU JIIOJIEN U IPUPOJHON Cpebl.

BremkonpHBIE AKCKYpCHH HOCHTH WTPOBOHM XapakTep CBs3aHBI C
0o0mmM 0003peHIeM HHTEPECYIOIIEH TEMBI.

OCOOCHHOCTH 3KCKYPCHH JJIS ITKOJTBHIKOB:

- I BBIOOPE TEMBI IKCKYPCHH YYUTBIBATh BO3PACT JIETEH;

-TeMaTHKa YKCKYPCUH He JIOJDKHA OTJIMYAThCSl OT LIKOJIBHON MPOTrpaMMBbl;
-3apaHee ONpeIeIUTh COCTaB YYACTHUKOB;

-[IPOCYHUTATH OFOJDKET IKCKYPCHUH;

-OTPEJEINTHCS C TUTAHUEM JIEeTeH;

-IIOATOTOBUTH JETEH IKCKYPCHUM.

Okckypcun Kak 3¢¢eKTuBHbI Meroj oOyueHus u  Qopma
OpraHM3alui y4eOHBIX 3aHATHH AKTHBHO NPUMEHSIOTCS B COBPEMEHHOM
cucreMe 00pa30BaHUS MPH M3YYCHHUH TAKUX JHUCIUILINH, KaK OWOJOTHS,
reorpadusi, KyJabTypOJOTus, 00IeCTBOBEACHHE, HCTOPUS U APYTHE.
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CHUHTE3 BUOIIOJIMMEPOB HA OCHOBE
KAPTO®EJIBHOI'O KPAXMAJIA

CuHTeTHYeCKHE MONUMephl, 00Nafas YHHUKaIbHBIMH CBOWCTBAMH U
OTHOCHTEJIbHO HH3KOH LIEHO#, B MOCIECIHHE ACCITUICTHS Oe3pa3lelibHO
TOCMOJICTBYIOT TPAKTHYECKH BO BceX cdepax UelIOBEYSCKOW IKU3HH.
O/HAKO 3TH COCAMHEHHUS MMEIOT JIBa MPHHIMIHAIBHBIX HEAOocTaTka. Bo-
MEePBBIX, IOJABIAIONICE OONBIIMHCTBO IUIACTHKOB IPOU3BOJUTCS W3
HEBO300HOBIISIEMOTO  YIJIEBOAOPOJHOTO  CBHIPbs,  3amachkl  KOTOPOTO
orpaHu4eHbl. Bo-BTOpPBIX, OOJBUIMHCTBO MOJMMEPOB HE pasjaraiorcst B
NPUPOJIE, YTO NPUBOAUT K 3arpsA3HEHUIO OKPYKAIOILEH Cpebl U mpodiaeMam
yrunu3anuu. Hampumep, BpeMmsi pasjioKEHUS OJHOTO MOJHMAITUICHOBOTO
nakeTa cocrapisier 100 set, a oqHO# acTukoBoit OyTeutkH 450-1000 net.
Takum o00pazom, TpoOJEMBI, CBS3aHHBIE C HCIOJIb30BAHHUEM IIIACTHKA,
CTUMYJIMPOBAIIM YY€HBIX M3 MHOTHX CTpPaH 3aAyMaThCsl O CO3JaHHUU
Mmarepuana, pasiaraéMoro B OKPYXalolledl cpele mmoj JeWCTBHEM
(usryecKuX MPUPOAHBIX (PAKTOPOB, MHKPOOPTAaHU3MOB M MPOU3BOAUMOIO
M3 BOCCTAHABJIMBAEMbIX PECYpCcoOB — pacteHuii [1].

PaGoTel Mo GHOMONIMMEPAaM B HACTOSINEEe BPeMsi CTAHOBSTCS Bce Ooiee
akTyanbHbiMu. lllupoxoMaciiTabHOe BHeApEeHHE OWOIUIACTUKOB pelaer
npobiieMy OTXOJOB, TaK Kak B NPOAYKTaX MX pacraia HeT TOKCHYHBIX
BellecTB. [ 7aBHBIM  (pakTOpOM, CHEPKMBAIOIUM pPOCT MAacITaboB
MMpOMU3BOJICTBA U TNPUMEHCHUA 6I/IOHJ'IaCTI/IKOB, OCTacTCaA MHUX 60.]'H)H_Iaﬂ
CTOUMOCTb.

O/HUM U3 METOJIOB IOJy4eHUsI OHOpa3iaraeMoro Marepuaia siBIsIeTCs
CHHTE3 HAa OCHOBE KapTO(eNbHOrOo Kpaxmalla, KOTOpas IO3BOJISIET
MoJMMepaM Pacragarhcsi B TEYCHHE KOPOTKOTO BPEMEHH HA YTIIEKUCIIBIN
ras u Boay [2].

Jdust co3ganust  OMOYNAKOBKM MBI KCIOJNB30BAIM  Kpaxmal
KapTo(eNbHBII M WHIPEAWEHTHI, KOTOPBIE CIIOCOOCTBYIOT THAPOIIN3Y
KpaxMajia W OPUAAIOT ONpejielieHHble CBOWCTBA. Merouka paboThl: Bce
CMEIIaTh, HArpe€Th A0 Ha4aja BCIICHUBAHUA, CHATH C OT'HA, TOPAYYIO MAaCCy
BBIKJIQ/IBIBAIOT M OCTABJISIOT Ha MepraMeHTHoi Oymare. Bee oOpasiel ObutH
MPOBEPEHBI Ha OPraHOJICNITHYECKHE CBOICTRA.
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Ta6mma 1. Mertoauka NOJIYUCHH KpaxMajlo1jacTa

HasBanue Buemnu | Opranonentuuec
WurpenuenTs N o
METOIUKHI it BUL KH€E CBOWCTBa
Kpaxman 10r el 1[pO3payHEBI,
Conesas | IloBapennas conb 150 mr. TBEp.bIH, IpU
I'munepun 60 M 1% p-pa . YCUJIMHU JIOMAETCS
Benblii, TBEpABIA,
Kpaxman 10T IIpU HEOOJIBIIOM
ConoBas Coma20r YCUJINH JIOMaeTcs,
Boma 10 ma Oosee xpymKasi,

4YEM CoJieBas

IIpo3spaunslid,

Kpaxman 10r MSITKUA, IpU

—
VYkcycHa Boga 60 M — ._iﬂcnm/m JIoMaeTcs,
1 VYkeye 5 mn 9% pactBopa XPYIIKOCThb
I'muuepun Smin I MEHBUIE, YEM Y

COJIEBOTO
IIpo3paunsiit,

TOHKHUI, MECHEE

Kpaxman 10 ¢ N
JIACTUYHBINA, IpU

Bonbie Bopga 120 mu
o YCHUIINH JIOMaeTcs,
BOJIBI Ykeyc 5 mi 9% pactBopa
i XPYIKOCTh
I'munepun 10 M Gomb1e, deM y
b
COJICBOTO
Kpaxman 9
P " Kpaxmai 10T [po3pauHbIid,
HLEDH Boma 120 mn . THOKUH,
E P I'mauepun 10 M TaCTUYIHBIA

HO}I6I/Ipa$I COOTBETCTBYIOIIUEC HWHI'PEIUCHTEI, MOXHO IoJIy4aThb
6H0yHaKOBKI/I Pa3HOT0 Ha3HAYCHUS, KOTOPBIC JOIYCKACTCSA UCIIOJIb30BAThH B
Ka4€CTBC YIIAaKOBOYHOI'O MaTre€puraia, CoriaCHO ux CBOMCTBaM.

Jluteparypa
1. bBuomommmepsl.  CgoiicTBa  OHMOpasiaraeMbix  HOJUMEPOB.
[Dnekrponnsiii  pecypc] - Pexum gocryma. - http://refleader.ru/

jgeatyjgepol.html (mara o6pamenus 22.06.2014).

OcoGeHHOCTH OHOILIACTHKOB [DNEeKTpOHHBIN pecypc] - Pexnm
noctyna. - https://revolution.allbest.ru/ecology/00539585_0.html (maTa
obparmenus 28.03.2019).
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METOJUKA OITPEJAEJEHUSA BBIBPOCOB 3ATI'PA3HAIOIINX
BEIIECTB B ATMOC®EPHBII BO3JIYX OT IMMEPEJIBUAKHBIX
NCTOYHUKOB JJIs1 MTPOBEJAEHUSA CBOJHbBIX PACUETOB
3ATPA3HEHUSI ATMOC®EPHOT'O BO3AYXA

B mocnemHme rombl MOXKHO HAOMIOJaTh CHUTyalnuio, Korja Ha
TEPPUTOPUN TOPOJOB CTAHOBUTCS BCE MEHBIIE KPYIHBIX HPOU3BOJCTB,
OJTHAaKO, TIPH 3TOM YPOBEHb 3arpsA3HEHUS] aTMOC(EPHOTO BO3AyXa M MOYBHI
ocTaércsl Ha MPEXKHUX 3HAYCHUSX, @ B HEKOTOPBIX CIIyYasX IPEBBIIIACT UX.
[MpuunHa 3TOMY, HENpEeKpallarolleecs yBEJIMUYCHUE JOJM TpaHCIoOpTa B
ropogax. Tak Ha 1 suBaps 2019 roma Ha Tepputopun Poccuiickoit
®deneparu HacuUThIBaeTCsA 43 MIIH 526 THICSAY JISTKOBBIX aBTOMOOMICH. B
pelTuHre KpyIHEUIIUX PETHOHANIBHBIX I1apKOB, PecnyGunka
Bamxoptoctan Ha 5 Mecte (1 MutH. 228,6 ThICSIY aBTOMOOHIIEH).

st Toro 9TOOBI HE AOIYCTUTH SKOJOTMYECKOW KaTacTpodbl, BIACTH
pa3NMYHBIX CTpaH B TOM uucie u PP BBOJIT 3aKOHBI M HOPMATHBHO -
MPaBOBBIE aKThl, IPU3BaHHBIE MOHUTOPHUThH KOJIMYECTBO aBTOTPAHCIIOPTA U
9KOHOMHYECKH CTUMYJIMPOBATh Iepexoi Ha 0ojee SKOJOTMYEeCKHE BHJIBI
TpaHcIopTa.

Pacuer  mpoBoAMTCS B COOTBETCTBMM €  TpeOOBaHHSIMH,
YCTaHOBIICHHBIMU B Ipukaze Munnpupoasl Poccun ot 27.11.2019 N 804
«O0 yTBEpXICHUU METONUKH OIPEIENICHUs] BBIOPOCOB 3arpsi3HSIOLIMX
BEIIECTB B aTMOC(EpHbIH BO3AYX OT IEPEOBIKHBIX HCTOYHHMKOB IS
MPOBEICHUsI CBOJIHBIX PACYETOB 3arpsi3HEHHs aTMOC(HEPHOTO BO3yXa.

Hacrosimiass MeToAuka mpeAHa3HaueHa Jyisi pacyera BelMYuH
BBIOPOCOB  3arpsI3HSIONIMX  BEIIECTB B  aTMOC(epHBIi BO3IyX OT
COBOKYIIHOCTH  I€PEJBIIKHBIX HCTOYHHKOB, JBIDKYIIAXCS o
ABTOMOOWIBHBIM JIOpOTaM, Ha TEPPUTOPHHM, JJIsi KOTOPOH IPOBOASATCS
CBOJIHBIE pacyeThl 3arpsi3HEHHs aTMOC(EPHOT0 BO3IyXa.

B kauectBe 00beKkTa HaOMIOEHUS OBIT BHIOPAH y4acTOK aBTOTPACCHI
yi. IHTepHannonansHo, kagactposbiid Homep: 02:00:000000:371.

MertoiKa MPOBOJUTCS B HECKOJIBKO 3TAIOB, MEPBBI U3 KOTOPBIX:
(huKcalyst TPAaHCIIOPTHBIX CPEACTB BH3yallbHO. Pe3ynbTaTsl McciaeqoBaHMI
npencTaBieHbl B Tabauie 1.
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Tabnuma 1

Yucno equnull apToTpancnopra Ha yyactke 02:00:000000:371
Tun aBToTpancriopra Konnuectso, 1mT. ' OOmmwmii myTh
3a20 mua | 3al gac, Nj 3alu, L, xm
JlerxoBbic aBTOMOOHITH 30x3 90 0,5
['py3oBble aBTOMOOWIN 4x3 12 0,5
ABTOOYCHI 3x3 9 0,5
Ju3enbHbIC TPY30BbIC 1x3 3 05
ABTOMOOWIIN

KonmnuecTBo  BBIOPOCOB  BpEIHBIX  BEWIECTB, IMOCTYMAIOMIUX  OT
ABTOTPAHCIIOPTa B aTMOC(epy, MbI ONPECISUTH PACYETHBIM METOJIOM.
3HaueHns smMnuprdeckux kodddunuento (K), onpenenstoniix BEIOpoc
BPEAHBIX BELICCTB OT aBTOTPAHCIIOPTAa B 3aBHCHMOCTH OT BHJA FOPIOYETO,
TIpUBEJICHEI B TabmmIe 2.
Tab6muua 2
Koaddunmentsr Beidopoca
3uragyenne ko3¢ urmenra (K)
YrapHBIA ra3 | yIJIeBOAOPOAbl | JTHOKCHH a30Ta
Bensun 0,6 0,1 0,04
Jn3enpbHOe TOIITUBO 0,1 0,03 0,04

Bun rommsa

Pacxon tomnmmBa (Qi, 1) pasHOro BHAQ, CXKHMIAEMOTO JBUTATEISIMU
ABTOMAIINH NPEICTaBIEH B TabmuIE 3.

Tabnuna 3
Pacxon Tonnusa
Tun aBToMOOMIIS Ni Qi
bensun, 1 | JluzenbHOE TOIUIMBO, JT
JlerkoBbIE€ aBTOMOOHIIH 75 22,5 -
['py30Bble aBTOMOOMIN 6 1,8 -
ABTOOYCHI 9 2,7 -
Ju3enbHble Tpy30BbIE
3 0,9

aBTOMOOWIN

Bcero >Q 27 0,9

PeSyHBTaTBI 10 O6’I>€My BBIICITIUBIINXCA BPEAHBIX BCHICCTB IIPpU
HOPMAJIbHBIX YCJIOBUAX MO KaXXAOMY BHAY TOIUIMBA B OTACJIBHOCTU U
CYMMApHO NpEACTAaBJICHBI B Ta6nnue 4.
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Tabnuna 4
O0BeM BBIOPOCOB

KosnuecTBO BpeIHBIX BEIIECTB, JI
Bua Toruusa >Q,n | yrapHbri JITIeBOOPOHI JTIHOKCH]T
ras asora
bensun 27 16,2 2,7 1,08
Ji3enpHOe TOIUIMBO 0,9 0,09 0,027 0,036
Bcero (V), n 16,29 2,727 1,116

CorjacHO TONYYCHHBIM JaHHBIM, KOJHUYECTBO BHIOPOCOB B aTMOcChepy
skoTokcukaHToB (CO, yriaeBogopomoB, NOz) OT aBTOTpaHCIOpTa Ha
UCCIICIOBAaHHOM ~ y4YacTKe JOpOTM HeBeduko. KommyecTBO BBIOPOCOB
HAaxXOIUTCs B MpeJeiax NOIYCTHMOro. B IenoM sKonormdeckas CUTyalus
Ha HCCIEOYeMOM YYacTKe COOTBETCTBYET CAHHTAPHO-TUTUCHUYECCKUM
HOpMaM.

Jlurepartypa
1. Amb6apuymsn B.B., Hocos B.b., TaracoB B.M. DOxonorudeckas
6e30macHOCTh aBTOMOOMIBHOTO TpaHcmopra. — M.: OOO WM3patenscTBO
«Hayurexmuruzgar», 1999.
2. Tomuupin  A.H. TIpoMblnuieHHass 3KOJOTHS ©  MOHHTOPUHT
3arps3HEeHUs NpUPoIHOH cpenbl. — M.: M3natensctBo Onuke, 2010.

Sikynosa U.P., UYynunosa T.II.
B® bawul'V, r. bupck, Pb
Yyounosa.T.11., k.0.H.
irochka.ira.01@mail.ru

BJIMSHUE JUJAKTUYECKHUX UT'P 1 UTPOBBIX IPUEMOB
HA YCIIEBAEMOCTbD OBYYAIOIIUXCS 11O BUOJIOT NN

B nmaHHOU cTaThe MMOKAa3aHO BJIMSHHE NUOAKTUYECKHUX UIP Ha YypoKax
Omostornu. DTa TeMa CUMTAETCS aKTyalbHOH B CBS3M C aKTUBHBIM POCTOM
MOMYJIIPHOCTH TakUX MeTOl0B oOydenus. MccienoBaHusi meiaroroB u
MICUXOJIOTOB TOKa3bIBAIOT, 4YTO e€ciu y oOydaroumxcs chopMUPOBATH
MHTEpeC K TMpeAMeTy, TO KauecTBO YCIIEBAEMOCTH IOBBILIAETCS.
JunakTuueckue Wrpbl MOTYT OKas3aThb B OTOM IIOMOLIb ISl yYHUTEINs
6uonoruu [1].

Lenbto ucciienoBanust ABJISIETCS BBISBICHUE BIMSHUS Pa3BUBAIOIINX U
Ha ycIlieBaeMoCTb oOydarounuxcs. Ha ceroqHsIHUI JeHb BBICOKO LIEHSTCS
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monu, oO0najaroIiue TBOPYECKMMH CIHOCOOHOCTSIMHM, HE JIMIICHHBIE
YMEHHEM MPUHUMATH HECTaHAApTHBIC pereHust. [3].

B coBpemeHHOW TeopuM BCerja CTOSJ BaXKHBIH BONPOC 00 HCTOKax
MIPOMCXOKACHHS UIPBI, TAK KaK OH SIBJISIETCSI OJJHUM M3 METOJIOB 0Oy4YeHHUs
n3-3a €ro CIIOCOOHOCTHM JIETKO NpOJHMBaTh CBET HA 3HAaHHUA TeX, KTO
CTPEMUTBCS MX TOCTHYB. [2].

Jnst w3ydeHHs BO3ICHCTBHS IUIAKTHIECKUX HWIP HAa YCIIEBAEMOCTh
00yJaromuxcs Mo OMOIOTHK Ha KOHCTATHPYIOIIEM M KOHTPOJIBHOM 3Tarax
MBI TIPOBENTM CaMOCTOSTENBHBIE paboTel mo Kypcy 10 kmacca «O6mas
OHOITOTH.

JlanHble, KOTOpbIe OBUIM TIOMY4YEeHHl Ha KOHCTaTHPYIOIIEM 3Tarle,
nokasaHsl B Tabnunax 1 u 2.

Tabmuua 1

Pe3syneTathl caMocTOsTENbHON paboTel Mo Teme «OpraHudeckue
BEIIeCTBA KJICTKU: YIJICBOBI U JIUIHU/B» (KOHCTATUPYIOUIHI HTaI)

OTMETKa KommuecTso % oOydJaronuxcs
00yJaroIuXcs

OTJINIHO 2 13

XOpOILO 3 20

YIOBJIETBOPUTEIHHO 7 46

HEY/IOBJIETBOPHUTENIHHO 3 20

HUTOTO 15 100

W3 tabmumpbl 1 MBI MOXKEM YBHIETH, YTO HE CMOTJIH CIIPABHUTBCS C
paboToii (T.e. MOJIYYMIIN OLEHKY «HEYOBJIETBOPHUTEIHHO») B Kinacce 20 %
(3 genoBeka). [TonoxxuTenpHBIe OeHKH NoMyarin 12 gemosek (80 %), u3
BCEX IOJIOKUTEIBHBIX 7 YYAIIUXCS MONYYHIN «YAOBICTBOPUTEIHHOY, YTO
cocraBisier 46 %, 3 demoBek (20 %) BBIMONHWIN 3aJaHUS HA OICHKY
«XOpOIIO» M J1Ba 00YYaIOMIMXCs CIPABMIINCH C KOHTPOJIBLHOH paboToil Ha
OTMETKY «OTJIIMIHO», 3TO cocTaBmio 13 %.

Hcxoist M3 MOACYETOB, MOXHO C/eNaTh BBIBOJ, YTO KaueCTBEHHAs
ycmeBaeMocTh B Kiacce coctaBisier 33 %, abcomroTHas ycneBaeMoCTb
cootBerctByeT 80 % (Tabiura 2).

Janee Hamu OblT mpoBeieH hopmupyromuid 3tan. CyTh JaHHOTO dTama
3aKJII0Yajiach B TPOBEICHWH YPOKOB OHONOTHM C CHCTEMAaTHYEeCKUM
IIPUMEHEHUEM PAa3HOOOPAa3HBIX JUIAKTHYECKHUX MI'P M UTPOBBIX IPHEMOB.

[4].
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Tabnuma 2

KauectBenHass u  abCOJIOTHas ~ YCIEBAaGMOCTh  II0  HTOraM

CaMOCTOSATENFHOU paboThl MO TeMe «OpraHuYecKHe BEIIECTBA KICTKU:
YIJICBOIBI M JIMMUABI » (KOHCTATUPYIOIIUH 3Tar)

YcneBaeMocCThb Komuuectso, %
KauecTBenHnas 33
AbcomroTHas 80

I'maBHas 3amaya mpu STOM COCTOMT B BBEICHHUU JETEH B UTPOBYIO
CUTYyaIlMi0, KOTOpas MAOJDKHA CTaBUTh Iepef OOydaromMMHUCS 3aJadu
KOTOPBIE UM TPEACTOATIO PELINTS.

Ilocne  pesympTaToB  (opMHpYIOIIETO  3Tama s IPOBEPKH
pE3yIbTAaTUBHOCTH HPUMEHEHHS JIUAAKTHYECKHMX HWIP MBI IPOBENN
caMoCTOATENbHYIO pabory mo Teme «buonmorndyeckne MOIUMEPHIY,
MOJTyYeHHBIE Pe3yJIbTaThl IPEACTABICHBI B TA0IHLE 3.

Tabnuma 3

Pesynbratel camocrosTensHOM paboTel mo Teme «buonornueckue
TOJIUMEPBD» (KOHTPOJIBHBIH JTar)

OtmeTka Komngectso % obyJaronuxcs
00yJarmuxcs
OTIUYHO 5 33
Xoporo 6 40
Y 10BIE€TBOPUTEIHHO 3 20
HeynoBneTBopuTeibH 1 6
HWroro 15 100

Ilo pesynapTataM caMOCTOSTENBHOW pPabOTBI BHIHO, YTO C padoToit
CIPAaBUJIKMCh TMOYTH Bce oOydvaromuecs, kpome oxaHoro (6 %). M3 15
oOyuaromuxcs, 14 - momyunmnu TOJOXHUTENbHBIE OLEeHKH (93 %). Oto
Ooutblie, 4eM Ha KOHCTaTHpyromeM stane Ha 10 %. M3 tex oOywarommxc,
KOTOpBIE TMOJYYWJIM HCKIIIOYUTENILHO TMOJOXKUTEIbHBIE OIICHKH, TpOe
MOJYYHIIH OIIEHKY «YIOBJIETBOPUTEIBHO», 4TO cocTaBisieT 20 %, 6 uenoBek
(40 %) BemMOMHWIN pabOTy Ha OIEHKY «XOpOIIO» W S5 oO0yJarommxcs
CIPaBHIINCH C KOHTPOJIBHOW pabOTOM Ha «OTIMYHOY, YTO cocTaBuio 33 %.

IoacunraB, MbI MOXEM cJejarTh BbIBOJ, 4YTO KadeCTBEHHas
ycIieBaeMoCTb B Kilacce coctaBmiia /3 %, a abcolrtoTHas ycreBaeMocTs - 93
% (Tabnuma 4).
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Tabnuua 4

KauectBeHHass ~u  abcoiioTHas ~ ycmeBaeMOCTh IO HTOTraMm

CaMoCTOATENbHOM  paboTel 1o TeMe «buomormdeckue MOIMMEPHI»
(WTOTOBBIH ATAI)

YcneBaeMoCTh Konnuectso, %
KauecTBennas 73
Ao6conoTHas 93

KauecTBeHHas: ycrmeBaeMOCTh B KJacce NO HTOraM (hOPMHUPYIOLIEro
SKCIEpUMEHTa  3HAUYMTENBHO  IOBBICMIACh IO  CPaBHEHUIO  C
KOHCTaTUpyomuM 3tarnoM Ha 40 %, abcomoTHas nmoBbicHiIack Ha 13%.

TakuM 00pa3oM, MOXHO CHENIaTh BBIBOJ O TOM, YTO CHCTEMAaTHYECKOe
UCTIONIb30BAaHNE Ha ypPOKaxX JUIAKTHYECKUX UTP M NPHEMOB CHOCOOCTBYET
TIOBBIIICHHUIO YCIICBAEMOCTH KaK KaueCTBEHHOW, Tak W abcomoTrHoi. Takas
aKTHBHOCTh OKAa3bIBaCT OJIarONpHATHOE BO3/EHCTBHE Ha IIPOLECCHI
MBIIIJICHUS U TTIAMSITH.
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OCOBEHHOCTHU BHEYPOYHOM PABOTHI 11O BUOJIOTUH B
CPEJHEMN OBPA30OBATEJIbHOM LIKOJIE

Bueypounas (BHeyueOHas) A€ATEIHHOCTh IMKOJIHHUKOB SIBISIETCS
OJTHOW M3 WHHOBAIMA DeepaabHOTO roCyIapCcTBEHHOTO 00Pa30BaTEILHOTO
cra"gapra. BHeypouHas nesTeIbHOCTD SBISIETCS 0053aTeIbHBIM 3JIEMEHTOM
LIKOJBHOTO OOpa30BaHUS M CTaBUT MEpe]] MEAATOTHYCCKUM KOJUICKTHBOM
3a/1a4y OpraHu3alluy Pa3BUBAIOIICH CPEIbI I 00yJYarOIIUXCS.

bosipuna O.B. numer, uyTto moj BHEYPOUHOU JESTENbHOCTBIO, B
pamkax peammzanuu O@I'OC, noHumaercs oOpa3oBaTeNbHAs NEATCILHOCTD,
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ocymecTBisieMass B (opMax, OTIMYHBIX OT  KJIACCHO-YPOYHOM,
HanpaBjeHHas Ha JOCTIKEHHE IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
OCHOBHOU 00Opa3oBarenbHON Tporpammel [1]. BHeypouHas nesTeIbHOCTD
OpraHu3yercsi Ha J0OpOBOJIBHOII OCHOBE B COOTBETCTBHHM C BBIOOPOM
YYaCTHUKOB 00pa30BaTesIbHBIX OTHOIICHWH. [ TaBHOHM LieNbl0 BHEYPOUHOM
JEATCIIBHOCTH SIBJISICTCS pEIICHWE 3a/1a4 BOCIUTAHUS W COLMATH3ALIH
mereii. B mpomecce  BHEYpOUHOHW — AEATENBHOCTH  (HOPMHUPYIOTCS
HpPaBCTBEHHBIE YEPTHI JINYHOCTH, OOyJarOmMi yINTCS KOMMYHHKAIUU HE
TOJIBKO B OOIECTBE, HO U BHE ero [1].

HeobxoxuMO OTMETHTH, 4YTO B CHCTEME IIKOJIBHOIO OOYYEHHS
Owomnorusi 3aHMMaeT 0cob0e MECTO, BHOCHT CYIIECTBEHHBIH BKIAJ BO
BCECTOPOHHEE pPa3BUTHE JIMYHOCTH, (HOPMHUPYET Y IOJIPACTAIOIIETO
MIOKOJICHUSI COBPEMEHHYIO €CTECTBEHHOHAYYHYIO KapTWHy mupa. Ha Ham
B3IUIS/I, OpPraHM3alysi BHEKJIACCHOW padOoThl MO OHOJOTMYECKOMY LUKITY
JMUCUUIUIMH JIOJDKHA OBITh COCTAaBHOM YacThl0 yueOHO-TIO3HABATEILHOMN
pabOThI 0OYUAIOIIUXCSL.

B pamkax 0a3pl HCClENOBaHUS MYHHUIMIAIBHOE OFOJDKETHOE
o0meoOpa3oBaTelbHOE  YUPEKACHHE CpedHss o0meoOpa3oBaTenbHAs
mKoJa 7. MaloHakapsKkoBO ObLI IPOBEAEH IearorMYecKuii SKCIIEPUMEHT,
[eb ~ KOTOPOTO  OIBITHO-IKCIIEPUMEHTAJIbHBIM  IIyTeM  J0Ka3aTh
3(h(eKTUBHOCTh BHEYPOYHOW pPabOTBI TpH OOyYeHHH OOyJaroIuxcs
OWoNoOrMM W TIOBBIICHWM WX MO3HABATEJIFHOTO HHTEpeca K IaHHOMY
npeMeTy.

B skcnepumenTe npuHmManu ydactie Bcero 20 oOyuatommxcs 10
Kjacca, OHM OBUIM MOJIEJICHbl Ha JIBE€ TPYIIBl JKCHEPUMEHTAIBHYI0 W
KOHTposbHY0. MccnenoBanue ObII0 MpOBEACHO B 3 dTamna. i BeISBICHUS
MCXOZHOTO YpOBHsSI C(HOPMUPOBAHHOCTH II03HABATENILHOTO HHTEpeca y
o0ydJaromuxcsi, a TaKk e Ui OTCIEKUBAHUS €ro IUHAMHKH, Obuia
paspaboraHa aHKeTa, MO3BOJISIONIAsl OINpPENCIUTh YPOBEHb pPa3BUTHUS
MO3HABATEJILHOTO HHTEpeca K OMOJIOTHH.

KoHcTatupyrommii  3Tanm  SKCIIEpUMEHTa [OKa3aj, 4YTO Kak B
9KCIIEPUMEHTAILHOM TpyIIe, TAK U B KOHTPOJIBHOW Trpyriie HaOyoxaeTcs
HEJIOCTaTOYHO BBICOKMH YpOBEHb MHTEpeca K U3yueHHIO Onosoruu. BuHo,
yro MHorume oOyuarommecs COILL mposBIsSIOT HEKOTOPBIH HHTEpeC K
JIAHHOMY TIPEIMETY TOJBKO MOTOMY, YTO 3TO HEOOXOAUMO.

Ha ocHOBaHMU TIOJIyYEHHBIX PE3YJIbTATOB HCCIIEAOBAHUS, MBI TIPHIILTH
K BBIBOJY O HEOOXOAMMOCTH pa3pabOTKH U pealn3alld [POrpaMMbl
BHEYPOYHOH JAesaTenbHOCTH 10 Owonoruu. llempio  pa3pabGoTaHHOM
MpOrpaMMBbI BEICTYIIAJIO TOBBIIIEHHE MHTepeca obyuaromuxcs 10 xiacca
W3y4YEHUIO Kypca OHOJOTMHM OCHOBHOW INKOJBI M COOTBETCTBEHHO
NOBBILIEHHE YPOBHSI BIQJCHHUS H3y4aeMbIM MarepuaioM. Bo Bpems
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(dopmupyoLero sTana 9KCIIEpPUMEHTA c 00y4aromuMucs
9KCICPUMCHTAILHOW TPYHIBI pa3 B HEJCIIO MPOBOAWJINCH BHEYPOUHBIC
3aHATHS 110 OUOJIOTHH.

Jlyist Toro 9ToOBI MPOBEPHUTH IPPEKTUBHOCTH (POPMHUPYIOIIETO ATAra
9KCIICPUMEHTA OBUT TPOBEICH KOHTPOJBHBIA cpe3. KOHTPONBHBIA 3Tam
JKCIIEPUMEHTA MoKasa, 4TO KOJIMYECTBO 00ydJaromuxcs
IKCIEPUMEHTAIBHOM TIPYIIBl C YypPOBHEM MO3HABATEILHOIO HHTEpeca
HaXOIAILIETOCA Ha CTAAud JIFOOOMBITCTBO crayno Oonbire Ha 10%,
KOJIMYeCTBO OOY4YaIOIIMXCS C YPOBHEM [O3HABATEIBHOTO HHTEepeca
HAXOJISIIEr0Cs Ha CTaIUK JIF0003HATENLHOCTD cTano Oosbiire Ha 10%.

KonuuecTBo 00ydaronuxcsi ¢ YpOBHEM IO3HABATEIHLHOTO HHTEpeca,
HAXOMAIIETOCs Ha CTaaMud TBOpuecTBa cTajgo Oonbmie Ha 10%,
COOTBETCTBCHHO, KOJHYCCTBO OOYYAIONIUXCSA, Y KOTOPBIX OTCYTCTBYET
MO3HABATENLHBII HHTEPEC K ypOoKaM OHOJIOTHH, cTajio MeHbIue Ha 30%.

Takum 00pa3oM, MOJYYCHHBIC pE3YyJIbTaThl TOBOPSIT O TOM, 4YTO
pa3paboTka U peanu3alys MPOrpaMMbl BHCYPOUHOU PabOThI MO OHOJIOTHH,
CHOCOOCTBOBAJIO MOBBINIEHUIO MHTEpPEca Yy OOYdYaloIUXCsl K H3Yy4YCHHUIO
JIAHHOT'O MPEAMETA.
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