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Kypc «MaTtemaTunka B eCTeCTBO3HaHUU» ANA 7—9-X KflaccoB cpeaAHen LWKOsbl
B CTPYKTYpe HenpepbIBHOro MareMaTU4eCcKoro obpasoBaHus’

AHHOmMayus. B cmamebe npedcmasrneHbl cmpykmypa u codepxaHue OornosHuUmerssHol
obweobpasosamernbHoU (0bwepassusarowieti) npoepamMmsl Kypca « Mamemamuka e ecme-
cmeo3HaHuUuU» 0ns yHawuxcs 7-9-x knaccos. [poepamma paccmampugaemcsi ¢ no3uyul
opeaHu3ayuu 8 obpaszogamesibHOM y4YpeXO0eHUU HerpepbIBHO20 MamemMamu4ecKo20 06-
pa308aHUsi 80 83aUMOCBSI3U OCHOBHbIX U O0MOSIHUME bHbIX 06pa3oeameribHbIX rpoepamMmm
0n1s yyauwuxcsi ecex npogpuned, 8 YacmHocmu obyqarowuxcs 8 Krnaccax ¢ yanybrneHHbIM
usyyeHueM ecmecmeeHHOHay4YHbIX ducyurnnuH (buosoaus, xumusi). Takxe obpawaemcsi
B8HUMaHUE Ha 803MOXXHOCMU BKITIOYEHUSI 8 KypC UcCrief08amesibCKUX MPOEKMO8 yYau uxcsi
MeXXOUCUUNIIUHapHO20 xapakmepa.

Knroyeenblie crioea: mexrnpedmemHble ¢853uU, memarnpedmMemHsbil nodxo0, HernpepbIeHoe
MameMamu4deckoe obpasosaHue, obyyeHUe MamemMamuke, MPoeKmHasi 0essmesibHOCMb.
Pa3den: (01) nedazozuka; ucmopusi nedazoa2uku u obpasosaHusi; meopusi U MemoouKka
o0byyeHusi u eocriumaHus (o ripedmemHbiM 0briacmsm).

Ha coBpemeHHOM aTane MmoaepHu3aumnm otedecTtBeHHOro obpasoBaHusa HabnogaeTcs
Heo6Xxo4MMOCTb B CO34aHNN YCNOBUIA, CNOCOOCTBYHOLLNX BO3HUKHOBEHMIO Y yYaLLMXCA NO-
3HaBaTenbHOM NOTPEOHOCTUN B NpnobpeTeHnmn 3HaHUIN, B OBNageHnn cnocobamm nx ncnosnb-
30BaHN4, N BAMSIOLWNX HA8 OPMUPOBaHNE HABLIKOB CAMOCTOATENBHOW MbICITUTENbHON Ae-
ATENbHOCTU, KOTOopasa No3Bonuna 66l UM peann3oBaTbCs B XU3HU, UCNONb3YSA BHYTPEHHUI
noTeHuman, Kak MHTeNnNeKTyanbHbl, Tak U TBOpPYECKMA. [Ina 3TOro HeAoCTaTOYHO TOSbKO
dopmmpoBaTh Kpenkne npegMeTHble 3HaHUSA U YMeHUs; TpebyeTcs NMYHOCTHOE pas3BuUTHE
yyalmnxcsl, B HaCTHOCTU Ha MEXNpeaAMETHOM U MeTanpeaMeTHOM YPOBHSIX.

He wucknioyeHnem sBnsieTca M LWKONMbHOE MatemaTudeckoe obpasoBaHue. Bonpoc
Heobxo4MMOCTN hOPMMPOBaAHMSA HABbLIKOB peLLeHMs NPUKNaaHbIX MaTeMaTUYecknx 3agay
C €CTECTBEHHOHAY4YHbIM, TEXHUYECKUM UM IKOHOMUYECKMM COOEepXKaHMeM BCTaeT nepen
yumTenem matemMaTtuku Bce vawe. OgHako Ha 3TOM NyTWU BO3HMKAKOT onpedeneHHble Tpya-
HOCTW, pellaTb KOTOpble He0BX0AMMO CMCTEMHO [1].

* CtaTbs HanMcaHa npu mHaHcoBon nopgaepxkke PIH® n Kupoeckon obnactu, npoekt Ne 15-16-43005 «[IMpo-
Griembl U NepCrneKTUBbI Pa3BUTUS HEMPEPBLIBHOIO MaTemaTtyeckoro obpasoBaHus B KnpoBckoii obnactuy.
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H3Y4HO-METOANHECKUIA
SAEKTPOHHBIN dKyPHaA

C ogHoN CTOPOHbI, OFPOMHbIV 06 bEM NPESMETHOrO MaTepumana, onpeaeneHHbl CTaH-
AapTamu, He AaeT BpeMeHU ANnd NpuBrevYeHns MexnpeameTHbIX CBA3en HenocpeacTBEHHO
B OCHOBHOM MaTeMaTn4eCckoM obpa3oBaHuu, T. €. Ha ypokax MaTemMaTuku. Y yuuTtens ectb
CTPOrum 1 YeTKNIN KaneHagapHO-TeMaTUYECKUI NaH, KOTOPOMY OH JOSKeH cnefoBaTb. ECTb
CTPOro onpeneneHHble nokasaTtesiv yCBoeH st NpeaMeTHbIX 3HaHUW U YMEHUN, KOTOpPble OH
AOJDKEH NPOBEPUTL U OLUEHUTb. [TOMUMO HEXBATKM BpEMEHM 3a4acTyto BCTaeT BONPOC KOM-
NEeTEHTHOCTU yYnTens B ApYrux AMCUMNnHax — OQHO Aerlo, Korga peyb naeT 0 NpuKagHblxX
Pu3nMyeckmx 3agadax, gpyroe — Korga yyuTento NpuxoauTcsl CTankmBaTbCsl C BONPOCaMu
BG1onorMm, XMMnn UM 3KOHOMMKK, KOTOPbIE OT HEr0 MOTYT OblTb AOCTATOYHO AAneKw.

C opyron CTopOHbl, HOBbIV dhefiepanbHbii roCyaapCTBEHHbIV 06pa3oBaTenbHbIA CTaH-
Aapt TpebyeT oT yuntensa hopMmMpoBaHUSA MeTanpeaMeTHbIX YMEHUIN, B YACTHOCTU YMEHUI
NCNoNb30BaTb 3HAHUSA B NPaKTUYeCcKon AesaTenibHOCTU. CTOUT OTMETUTb U TOT (PakT, 4To BCe
Oonblue 3agaHn UTOrOBOW roCy4apCTBEHHOW aTTecTalmMm Kak 3a KypC OCHOBHOW, Tak 1 3a
KypC NOJSTHOM CpeaHeWn LUKOSbl CTAHOBATCA MPaKTUKO-OPUEHTUPOBaHHbLIMU. M ecnu paHbLue
Takue 3ajaHus BCTpevanucb B OCHOBHOM B 6rokax 6a30BOro ypoBHSA CIOXKHOCTH, TO TeNepb
OHM NOABNANTCS M BO BTOPOW, NPOABUMHYTOW, YacTW €AMHOro 3K3amMeHa no maTemMaTuke,
TpebyroLen OT BbIMYCKHUKOB BbICOKOrO YPOBHSA MeTanpeaMeTHOCTH.

3aKoHbl MaTeMaTuKM HenpenoXHbl U paboTalT BO BCex cdepax YenoBedeckon aes-
TenbHOCTU. HO 1 MaTemaTuka YeprnaeT uaen ans ceoero ganbHenwero passmutus UMEHHO B
npobnemax npuknagHbIX Hayk. Ecrnv npegnonoXxmnts BO3MOXHOCTb U3y4eHUs MaTeMaTUK/ B
OTpbIBE OT €€ MeXnpeaMeTHON YHMBEepCarbHOCTU, TO Ferko CrporHo3vpoBaTh pesyrnbTaTt —
yyalimecs He CMOTyT PELLUTb HUYEro, KpOMe TEOPETUYECKMX BOMPOCOB U MPOCTENLLNX apudd-
MeTUYEeCKnX 3agau.

OpHako B COBPEMEHHbIX YCMNOBUAX paHHen Npodunmsaumm y yyalmnxcs, yrinybneHHo
n3yyarLwmx HemaTtemaTudeckme OUCUUNIVHBI, NOPOM HEeAOCTaTOMHO BO3MOXHOCTEN AN
OCO3HaHUSA N YCBOEHUSI OFPOMHOr0 MHOXeCcTBa MaTeMaTU4eCKUX MeTOA0B U NPUEMOB, KO-
TOpble UCMONb3YTCH B UX Npodune. BosHrkaeT HeOBXO0AUMOCTb HanosnHeHus obpasosa-
TeNbHOro NPOCTPaAHCTBA HOBbIM MEXAUCLMUNIIMHAPHBIM COAEPXKAHMUEM.

He ucknioyYeHnem aBnsieTcs U CAOXUBLLAACS K HAacTOSILLEMY BPEMEHU CTPYKTypa 06-
pasoBaTtenbHoro npouecca B MOAY «Jluuen Ne 21» r. Kuposa, koTopas CTpOUTCH B He-
CKOJIbKMX HanpaBneHunsix npounmnsaunm: co 2-ro roga obyydeHnsi BBOOATCS Knacchbl € yrny6-
NEHHbIM U3y4YeHNEM MHOCTPAaHHOrIO s3blka, MaTeMaTUKM U eCTECTBEHHbIX HayK, Mpogornkas
3TN HanpasneHus, B 5-oM Knacce AOMOMHUTENbHO opraHnsyeTcs yrnybneHHoe nsydeHve
nHdopmaTukn, a B 10-om — o6ecTBo3HaHNA. Takum o6pa3om, B nivuee akTUYeCKM B Kax-
AOWN napannenv ecTb eCTeCTBEHHOHaY4YHbIe Kracchl, rae Ha yrnybneHHOM ypoBHeE U3yyaroT
CO 2-ro Knacca ébuonoruto, a ¢ 8-ro — Xumutio.

[na Taknx knaccos Hamu paspaboTaH cuctemaTnyeckmin kypc «MatemaTtuka B ecTe-
CTBO3HaHUWY, NpefHa3Ha4YeHHbIN AN y4eHnkos 7—9-x kraccoB. Kypc nogpasymeBaeT uay-
YeHne ero B pamkax AOMOSMHUTENbHbIX 3aHATUI, Yacbl KOTOPbIX BbIAEMNAOTCS 3a CHET YacTu
yyebHoro nnaHa, oopMmpyemMon yvyacTHukamm obpasoBaTernibHOro npouecca, YTo No3Bo-
NSeT pewnTb BOMPOC C HEXBATKON BpeMEHU BO BpeMsi OOblYHbIX YPOKOB MaTteMaTtuku. B
AanbHenwem nnaHupyeTcsa paspaboTtaTtb Takon Kypc ans yvawmxesa 10—11-x knaccos.

Llenbto Kypca siBnsietca obecneyeHne Ka4eCTBEHHOW AOMOMHUTENBHON MaTemaTuye-
CKOW NOAroTOBKM y4aLlMXCs eCTeCTBEHHOHaY4YHbIX KITacCoB Ha MaTtepuane npodunmnsauum
Yyepes nokas B3anMONPOHMKHOBEHMWSI BOMPOCOB MaTEMATUKN N €CTECTBEHHbIX HaYK.

OCHOBHbIMM 3aa4amu Kypca sBNSTCS:

—  MOBbILLEHME UHTEPECA YYaLLMXCa K MaTemMaTuke Yyepes npegMeTbl eCTECTBEHHO-
Hay4YHOro LMKna, Yepes JEMOHCTPaLNo CBA3EN MaTeMaTUKU C KU3HbIO;

—  MOBbILLEHNE YPOBHS MaTteMaTU4eCKON NOArOTOBKM LLUKOSNBbHUKOB (KypC HanpasneH
Ha y4awumxcs 7—9 KnaccoB, a 3Ha4YnUT BeeHne Takoro Kypca — eLle 1 NoArotToBka K UTOroBou
aTTecTtauum no matemMmaTtuke);
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H3Y4HO-METOANHECKA
SAEKTPOHHbBIZ XKYPHaA

— NoAroToBka AeTen K nccnenoBaTenbCKOn U NPOEKTHON AeATeNbHOCTM B obnactu
MaTeMaTUYeCKMX 3HaHUN Ha YPOBHE MeXNpeaMETHbIX NPOEKTOB.

3aHaTna nposogaTca 1 pas B Hegesnto. MaTepuan pasgeneH Ha YeTbipe TeMaTU4Yeckux
6noka B kaxabln rog obyvyeHunsa B obwem obveme 34 yaca. [NocnegHumMu ABYMS ypokamu
Kaxkgoro 6roka npegycMmatpuBaeTcs npoBeaeHne 06006LweHnst 1 KOHTPOMS, KOTOPbIN MOXHO
OpraHn3oBaTb B CaMbIX pasfn4yHblX popMax — OT 0BbIYHOM KOHTPOSbHOW paboThl B BUAE
Habopa 3agad 4o Kpyrnoro ctona no obcyxaeHuto npobnem, KOTopbIn NOKaXeT ypoOBEHb
YCBOEHMS yyalmmuncs Tembl. NMoMMMOo 3TOro, B KOHLE KaXkaoro roga obyveHus BblaenseTca
akagemuyeckui yac Ha obobuyatoliee NoOBTOPEHME.

KpaTko oxapaktepudyem TemaTuky kKypca: «[1poueHTbl, cmecu, cnnasbl», «[padbl B
€CTEeCTBEHHbIX Haykax», «KoMbnHaTtopHble N BEPOATHOCTHbIE 3a4a4M B €CTECTBO3HAHUNY,
«MpnbnumxeHHble BbIYMCNEHUS N NOrpeLllHOCTNY, «HeonpeaeneHHble ypaBHEHUS U UX NPU-
MEHEeHue B eCTeCTBO3HaHUM», «['eomeTpusa B eCTeCTBO3HaHUW», «BapnaunoHHblie pagpl n
X NPUMEHEHMEe B eCTeCTBO3HaHuuy, «MaTtpuubl U X UCNOMb30BaHME B €CTECTBEHHbIX
Haykax»; «HoBble rpaHy reomeTpun B eCTECTBO3HAHUWN (MHOTOrPaHHUKK, opakTanbl)».

OcTtaHaBnmBasicb Jarnee B OCHOBHOM Ha MaTemMaTU4eCKOM COCTaBNAOLLEN pa3fenos,
onpeaenuM B HEKOTOPLIX crydaax 6onee nogpobHO, Ha CKOMbKO 3TO NO3BONAEeT 00beM cTa-
TbW, N TOYKN CONPUKOCHOBEHUS C €CTECTBEHHOHAYYHbIMW OUCLMMIIMHAMW.

lMepBas Tema B 7 knacce — «fIpoyeHmsi, cMmecu, crsasbi» (9 4acos).

Tema «[MpoueHTbI» n3y4aeTcsi B OCHOBHOM Kypce MaTeMaTukm 6-ro knacca. Hegocta-
TOK BPEMEHM N HEOCO3HAHHOE Ha TOT MOMEHT U3YyYeHMe LUKONbHMKaMM JaHHbIX BOMPOCOB
BeAyT K HeJOCTaTOYHOMY YCBOEHUIO MaTepmnana yyawmmmncs. A sefb 0T YMEHUSI HAXOAnUTb
NPOLEHT OT Y1cna, YMCNo No ero NPOLUEHTY BO B3POCIION XXU3HU 3aBUCUT HE TONbKO (PUHAaH-
COBOE COCTOSHME YernoBeKa, HO MOpPOM U cama XN3Hb, OCOBEHHO ANs nogen, padoTarLwmx
C XMMUYECKNMU BELLLECTBAMMN Pa3HOW KOHLUEHTpaLnn.

[MO3TOMY OCHOBHOW LIENbIO U3YyYeHUsi TeMbl cTana HeobxooMmocTb ChopMmMpoBaTh
HaBbIKN peLLeHnst NPUKNagHbIX 3ag4ad Ha NpoueHThbl. 34ecb B onpeaeneHHon CTeneHn ocy-
LecTBNAETCA NponeaeBTMka XMMMK, B KOTOPOW 3adaym nogobHOro poaa sBnsTCA HeMa-
NOBaXHbIMW Ha CTaguUKN HayarnbHOro U3y4YeHUs, TEM CambliM €CTECTBEHHOHAYy4YHOW COCTaB-
NALWEN TEMbI ABNSETCA cCaMo coaepxaHue 3agad. llommmo 3aHATUI No 0600LLEHNI0 Ma-
Tepuana v KOHTPOnbHOM paboTbl NpeaycMaTpmMBaeTCa NPOBeAEHNE YPOKOB CO CneayoLwmnm
copaepXXaHneMm: NOHSTME NPOLEHTA; MPOCTbIE U CIIOXHbIE NPOLEHThI; 3a4a4n Ha U3SMEHeHNEe
NPOLEHTOB, B TOM YMCIIE CIOXHbIX; MHOrOX040Bble 3a4a4n Ha U3MEHEeHMEe NPOLEHTOB; 3a-
Aayvn Ha KOHLEHTpauuio, CMecu 1 cnnaebl; 3agavm Ha CMecu 1 cnnasbl, pellaemble ¢ MoMOo-
LU0 YPaBHEHUN (NIMHEWHDbIX); CNOXHbIE 3a4a4M Ha KOHLUEHTpaLuIo.

Pasgen matematukmn «l'padbl» He BXOAUT B LWKOSIbHbIA KypC, U A5l MaTeMaTU4eCcKom
Hayku goctaTo4Ho monogon. OH nosisusica B 1736 rogy Ha ocHoBe npeanoXxeHHou JleoHap-
AO0OM J1nepoM 3afaun: MOXHO S COBEPLUUTL Nporynky no Kénurcbepry, 4tobbl NponTn nNo
BCEM MOCTaM 4epes peky [perons ToNbKo O4MH pa3 U BEPHYTbCH AOMOWN.

["padobl MOryT M3obpakaTb Nobble CTPYKTYPbIl, B TOM YMCHE B pasnnyHbIX 00nacTsix ecte-
CTBO3HaHUS. Tak, Npun aHanmae NpMpoaHbIX CUCTEM HaCTO UCMOSb3YHOT NIMHENHbIE N OPEBOBUA-
Hble (Mepapxunyeckme) CTpykTypbl. [1oaTomy BkntoveHne Tembl «lpaghbi» (7 4acoB) BNOMnHe
onpaBgaHoO M npegycmaTpyBaeT U3ydeHne BO3MOXHOCTEW MPUMEHEHUS Teopuu rpadoB B
€CTeCTBEHHOHaY4YHbIX AMcuMnnmHax [2]. 3aecb npeanararTcs 3aHATUS NO U3YYEHUIO Creayto-
LLMX MaTeMaTUYECKMX BOMPOCOB: MOHATUE rpadha; CTeNEeHN BEPLUMH U YMCno pebep; CBA3HbIE
N HeCBA3Hble rpadobl; N30MopdUn3M rpadpoB; AepeBbs; OPUEHTUPOBaHHbIE rpadbl.

OnemMeHTbl rpagos, Buabl rpadoB, opueHTaums rpadoB — BCe 3TO MaTeMaTnyeckas
cocTaBngowas gaHHon Tembl. A npyumMepom aepesa rpadoB B rnpupoae SBMSTCA camu
AepeBbs, KPOBEHOCHas cMcTeMa YyenoBeka n T. 4.
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|/|,El,e$I O TOM, YTO NOpAAOK coeaunHeEHUA aTOMOB UMeEET Kiilo4eBoe 3HaYeHue aOngd
CBOWCTB BeLLLEeCTBa, Jierna B OCHOBY NnpeacraBfieHna MONEKY ¢ MOMOLLbIO rpadoB, B KOTO-
pbIX aTOMbl UrPaKOT POJib BEPLUNH, a XUMUYHECKNE CBA3N MEXOAY HUMU — pe6ep, coegUnHAr-
LWKMX BepLumnHbL. B rpadmyeckom npeacrtaBneHun OnnHbl CBA3EN U YIiibl MeXAy HAMU UMHO-
pupytoTcs. Monekynbl ndobpaxatoTcs cnegytowmmm rpagpamm.
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BepLMHHanA MOCTUKOBaA NoJTyMOCTUKOBaA CMMMETpPUYHanA HeCMMMETPU4HasnA

M

U3obpaxeHue mMonekyn epagamu

padhbl — aTO MaTemMaTudeckne OOBbEKTLI, MOITOMY MX MOXHO XapaKTepnsoBaTb C NOMO-
Wbt ymcen n matpuu. CTpoeHne MONeEKyn MOXHO BblpaXaTb YMCriamMu, KOTOpble CBsi3aHbl CO
CTPYKTYPOW MOSEKYNSAPHBIX rpachoB. TN YMCNa B XMMUM Ha3bIBAKOT «TOMOSOMMYECKUMUN UHOEK-
camn». PaccuvtaB Kakon-nmbo TOMOSIOMMYECKUN WHAOEKC Ans OOMbloro ymcria Mornekyn,
MOXHO YCTaHOBUTb CBSI3b MeXAYy ero 3Ha4eHUAMM 1 CBOMCTBaMM BELLECTB, U 3aTEM UCMOSb-
30BaTb 3Ty CBSA3b A NpeAcKasaHnsi CBOMCTB HOBbIX, ELLe HE CUHTE3MPOBaHHbIX BELLIECTB.

N3yyeHne cnepytowero temaTudeckoro 6noka «Kom6buHamopuka» (10 4acos)
HanpaBneHo Ha hOPMUPOBAHME YETKMX NPEACTABNEHNN O €ro NPaKTUYECKON OpUEHTAaLMM
1 MNOArOTOBKE K U3YYEHUIO MOHATUSA BEPOATHOCTU B €CTECTBEHHbIX HaykaX. Cioaa BKNOYEHbI
YPOKM, OTpakaloLme OCHOBHblE KOMOUHATOPHbIE METOAbLI U MPUEMbI, @ UMEHHO: nepebop
BapuaHTOB, KpuTepun nepebopa; cokpalleHne nepebopa; npasusia KOMOMHATOPHOrO YMHO-
XEHUS1 N CNOXeHWs; pelleHne 3agady kombuHatopuku 6e3 bopmyn; nepectaHoBku 6e3 no-
BTOPEHUN, dhakTopuan Yncna; pasmeLleHnsa 6e3 noBTOPEHNUN N C NOBTOPEHNSAMU; COYeTa-
H1A 6e3 NOBTOPEHUI; pelLeHne pasnnyHbiX KOMOMHATOPHLIX 3a4au.

Tema «BeposimHocmb cobbimuli» (7 4acoB) XOTb M BKIKOYEHA B 00LWMI KypC MaTe-
MaTKKK, HO coaepXXaHne ee 3agay ganeko oT peasbHbiX MPOLECCOB, a MOTOMY Y ydaLMXxcs
CKrnagblBaeTCs HEOQHO3HAYHOE OTHOLLUEHME K MOHATUIO BEPOATHOCTU — «3adem oHO?». C
APYron CTOPOHbI, OHO MMeeT ocoboe 3HaveHne Ans BCex Hayk — He0BXOANMOCTb BblYnCTie-
HUSA BEPOSITHOCTM TOrO UMM UHOTO ABMEHNS N pe3ynbTaTa OnbiTa BCTaeT nepes Kaxabim
y4YeHbIM 1 owmnbaTbCAa 34echb Henb3sa. 34ecb nNpeanaraeTcs U3yYyeHue criefyowmx Bonpo-
COB: 3KCNEPUMEHT U COBbITUSA, BUAbI COOLITUIN; BEPOATHOCTb COBLITUS: CTAaTUCTUYECKUIA NOA-
X0[; BEPOATHOCTb COObITUSA: KNacCU4ecKnii NOAXOA; OCHOBHbIE TEOPEMbl TEOPUN BEPOSITHO-
CTeNn; peLleHne BEPOATHOCTHbIX 3a4ad Ha MaTepuarne eCTeCTBEeHHbIX HayK.

Havano 8 knacca cBs3aHO C BBEAEHMEM €elle O4HON €CTECTBEHHOHAYYHOW AMCUM-
NAWHBI — XMUK, @ OHa B CBOIO oYepeb AaeT BO3MOXHOCTb peanv3almm MHOMMX OnbITOB, a
COOTBETCTBEHHO U CUCTEMbI M3MepeHun. NoMMMo 3TOro, 1 coaep)xaHne YpokoB OU3NKM
yrnybnseTcs u paclmpseTcs, yyalumecs Takke npoBogAaT 4OCTAaTOYHOE KOnmMYecTBo nabo-
paTOPHbIX U MPaKTUYECKNX paboT C M3MepPEeHNsaMU 1 BblYMCNeHnaSMN. B aTon cBasm B Haw
Kypc Obina BkntoyeHa Tema «lIpubnuxxeHHble ebiYUCIIeHUs1 U no2pewHocmu» (9 4acoB).
Mpn ee n3yyeHUn akTyanmanpyrTca Takme maTemMaTudeckne Bonpochl: abcontoTHasa u oT-
HOCUTENbHAsA NOrPeLIHOCTM; CTaHAAPTHbIN BUA Yncna; NpUBNmKeHHbIe BblYMCIEHNS; NpK-
CTaBKWM CUCTEMbI CU U CTaHAAPTHbLIN BUA YMcna; 3anucb NpUONMXKEHHbIX 3HAYEeHUI; Oen-
CTBUSA Ha NPUBNMKEHHBIMU 3HAYEHUAMU; BENTMYNHBI, COOTHOLLEHUSA MEXAY BENNYMHAMM.
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H3Y4HO-METOANHECKA
SAEKTPOHHbBIZ XKYPHaA

Tema nmeeT He Marnoe 3HavyeHue B eCTeCTBO3HaHuMU. B xumun, kak u B usmke, HeT
nppaumoHanbHbIX Yncern. MppaumoHanbHOe Yncno coaepXmnt 6eckoHeYHoe YMCIo 3HaKoB B
AECATUYHOM 3anucn. DTN HayKU — SKCNepUMEHTasbHbIE, OHW ONEPUPYIOT pesynbTataMmn nUs-
MepEeHWI, KOTOPbIE BbIpaXkatoTCA UK LeNbIMU Ynucnamu, Unm ApoBHbIMKU, HO MOSTyYEeHHbIMU C
KOHEYHOWN TOYHOCTbIO, Kak NpaBuno, He Bonee 4-x 3Havawmx umdp. Hanpumep, nokasatenb
npenomreHns BewectBa MOXeT 6biTb paBeH 1,414, HO He BbiBaeT paBHbIM KOPHIO 13 2. o-
3TOMY Yucna 1T U €, 4acTO BO3HMKAKLINE B XUMUYECKUX U (PU3NYECKUX pacdeTax, 0BbIYHO
okpyrnsaT 0o 3,14 n 2,72, cCOoOTBETCTBEHHO.

B xumnn Takke HeT noHATUS «BeckoHeYHoCTb». BceneHHas oveHb Benuka, HO B npu-
poae HeT 6eckoHe4HO BonbLunx BeNuYnH. KakoBbl ke camble 6onbLune Yncna, ucnonb3ye-
Mble XUMUKaMu 1 pusnkammn? Yucno atomoB Bo BceneHHon oueHuBaeTcs kak 10%%°, Ha
3emne — 108° aTomoB, B YenoBeYeCKOM opraHuame ux npumepHo 1027, B ctaTucTuyeckoi
TepMOANHAMUKE BO3HWKAET YMNCIIO CnocoboB NnepecTaHOBKM OOUHAKOBLIX MOMEKYN B Nop-
LMK Xunakoro Belllectsa, kotopoe pasHo N!, rae N ~ 102,

Bce aTv MOMeHTbI fatoT HaM BO3MOXHOCTb 3alyMaTbCsl HE TOMbKO O 3aKOHaX Npupoabl
N XXN3HM BO BceneHHon, HO n 0 caMon npupoae yucna.

Camasi pacnpocTpaHeHHas maTeMaTnyeckasd Mofesib peanbHOM CUTyaumm — 3To ypas-
HeHue. N ecrniv B OCHOBHOM Kypce MaTteMaTuKku B JOCTaTOMHON Mepe UCCreaytoTcs ypaBHe-
HUS NepBOM U BTOPOW CTENEHU C OAHOWN NEPEMEHHOMN, aHanNM3NpPYyrTCA UX PeLLIEHNS OTHO-
CUTENbHO NapamMeTpoB, TO U3yYeHUe YpaBHEHUN C ABYMSA NepeMEHHbIMU CBOAUTCH K UX Freo-
MeTPUYECKOMY NpeaCcTaBfNeHU0 — K HEKOTOPOW NMNMHUN Ha KoopAMHATHOW nnockoctu. Oa-
HaKO B pearibHOWN XM3HM Hambonee 4acTo BCTpeYyaeTcs 3aBUCMMOCTb ABYX (DaKTOpOB Apyr
OT Apyra, a COOTBETCTBEHHO U, KaK UX MOAEeNn, paccMaTpuBalroTCs YpaBHEHNS C ABYMS ne-
peMeHHbIMU. [1oaToMy B Kypc BKItoYeH 6ok «HeonpedeneHHbIe ypasHeHuUs1» (7 4acoB),
B XO4e KOTOpPOro paccmaTpuBaloTCAa criefylowme Bonpochl: genutenu n kpatHole; HOL u
HOK, cBa3b Mexay HUMW; NTIMHENHbIE YPaBHEHUSA C ABYMSI HEM3BECTHbIMU; obLlee ypaBHe-
HWe NPsSIMON; B3aMMHOE pacnonoXeHne ABYX NPAMbIX B KOOPAUHATHOM NITOCKOCTU.

[eomeTpus Kak Hayka npousoLuna HenocpeaCTBEHHO M3 NpaKkTu4eckon Heobxoammo-
CTW, 1 B COBPEMEHHbIX YCITOBUAX €€ NOHATUS BCe HonbLLe NPUMEHSAIOTCA B HAyYHbIX U3bIC-
kaHuax. NMNoatomy Teme «eomempusi 8 ecmecmeo3HaHuu» (10 YacoB) ygensdeTcs oco-
6oe BHMMaHue. OcHoBHaa Lenb — chopmmpoBaTh NpeacTaBneHne ob yHMBepcanbHOCTU
reoMeTpu4ecKknx NOHATUI B Npupoae N obbekTax YernoBeyeckon gesatenbHocTn. Peanuaa-
LMS 3TOro NPONCXOANT B XOA4E PACCMOTPEHUSA TaknuxX BOMPOCOB: 0CeEBas CUMMETPUS; KOMMO-
31MUNA OCEBbLIX CUMMETPUI; LeHTpanbHasi CUMMETPUs; CUMMETPUS B NPOCTPaHCTBE; CUM-
MEeTpUs B NpUpoAe; NPONOPLMOHarnbHble OTPE3KN; 30M10TOE CeYeHne, 30510TON NPSIMOYTroOfb-
HUK, 30510Tasi cnuparsb; 30510TOE CeYeHne B Npupoae.

Ecnu mbl pasgenum oTpesok Ha ABa OTpe3Ka Tak, YTO OTHOLLUEeHMEe BCero oTpeska K
bonblemMy 6yaeT paBHATLCA OTHOLLUEHWNIO BoMbLIEro oTpeska K MeHbLLIEMY, TO 3TO OTHOLLEe-
Hue ByaeT BblpaXaTbCs MppauMOHanbHbIM YACIOM, KOTOPOE Ha3blBalOT 30510TOM NPOMNop-
umen unm 30n0TbiM (BoXXeCTBEHHbIM) cevyeHneM. MaTeMaTn4ecKyto COCTaBIAOLLYIO TEMbI
«30M0T0€E CeYEHNE» MOXHO AOMOMHUTL BOMPOCaMM 30510TOr0 NPAMOYroSibHWUKa, 30510TOr0
UMpKyna v T. 4. Hacekomble NeTaT No 30/10TOW cnupanu, Koraa npubnumxkarTcs K UCTOYHUKY
cBeTa. Tak e OBUralTCsa XMLHble NTULbI. OTO €ANHCTBEHHBIN CNOCO6 AepKaTb rofioBy B
OZHOM 1 TOM K€ MONOXEHUM YTOObI HE BbINYCTUTL Liefb 13 NOMsi 3pEHNS NPU MakCMMaribHOM
CKOPOCTW. JINCTbSA pacTeHu He pacTyT Apyr Hag OpYyroM, a pacnorioXXeHbl Ha BETKe TakK, YTO
TOXe COCTaBMsT 30/10TY0 NPONOPLUNI0. OTO NO3BOMISIET UM NONYYUTb HanbosbLlee Konu-
4YeCTBO COJITHEYHOrO CBeTa.

30M0TyH0 NPOMOPLIMKO MOXHO Bblpa3vTb NOCnefoBaTeNbHOCTLIO Yicen GrnboHayvum, KoTo-
POV BblpaXaeTCsa KONMYECTBO JIeNecTKOB Ha LBeTax; y MOPCKUX 3Be3[, KONMYEeCTBO OKOHYaHUN
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H3Y4HO-METOANHECKUIA

SAEKTPOHHbBIA XXYPH3A
COOTBETCTBYET YMCNaM AaHHOW MocrenoBaTefnlbHOCTU. PakoBMHbI MOSIIFOCKOB YacTo MMEIT
dopmy 30r0Ton cnmpanuy. 3onoTas NPonopLmMs B NpUpoae BCTpevaeTcs HeeCTeCTBEHHO YacTo.
OKCnepuMeHTbI B 3ToM 06nacTn AaeT NuLLy A58 pa3MbILLIEHMI 1 BO3MOXHOCTb 3TUM 3aHATbCA
yyawmmes. MiccnegoBaHve 06bEKTOB NpMPOAb! eLe NPUATHO U 3CTETUYECKM.

CvmmeTpua B npupoge — elle OauH eMKUI No coaepkaHunto Bonpoc. OHa nexuT B
OCHOBe (PyHAaMeHTarbHbIX 3aKOHOB NPUPOAbI, TAKUX KakK 3aKOH COXpaHeHUs aHeprun. Yto
onpegenseT cMMMeTpuo B 06bekTax npupoabl? Kakue npenmyLiectsa nonyyatotT CUMMeET-
pu4Hble 06BbEKTLI? Bce 3TO BONPOCH!, OTBETLI HA KOTOPbIE MOrYT HAaUTU cCaMn y4aLlmecs.

CvMMeTpUst — O4eHb pacrnpOCTPaHEHHOE SIBMIEHNE B XMMUU: MPaKTUYECKM BCE U3BECT-
Hble MOJiekyrnbl IMBo camu obragarT CMMMETpPUEN Kakoro-nmbo pofa, nMbo cogepxaT CUM-
MEeTPUYHbIE doparMeHTbl. B xumnn TpygHee oBHapyXMTb HECUMMETPUYHYIO MOSEKYSY, YeMm
CMMMETPUYHY0. Tabnuua 3aBMCMMOCTM CBOMCTB XMMUYECKMX BELLECTB OT YNCna CUMMETPUIA
npaBUNbHbIX MHOTOFPaHHUKOB, COCTaBMSIOLLMX UX MAKPOCTPYKTYPbl MOKa3aHa HUXeE.

CooTBeTCTBUE MAKPOCTPYKTYP XMMUYECKUX BELLeCcTB
npaBUIbHbIM MHOFOrpaHHUKaMm

Ha3eaHue MHO202paHHUKa Tempaadp Iekcaadp Okmaadp

Obuwee yucrio cummempudi 9 19 19

X H,SO,, H,0, Fe Cu W . Si c
umuYeckue sewecmsa H,C,H,N e,Cu, W, 3l armas

AHanuaupysa aty Tabnuuy, MOXHO caenaTbh BbiBOA: YeM boriee BbICOKOW CUMMETPUEN
obnagatoT MakpOCTPYKTYpPbl BELLECTB, TEM 3TU BELLIECTBA NpoYHee, bonee bnecTawume, Tem
BblLlE Y HUX TEMNepaTypbl KUMNEHUS U NNABMEeHUs, Ny4dlle TeNnnonpoBOgHOCTb.

B npopomkeHne npeabiaywinx asyx TeM — «lpnbnmxkeHHble BbluncneHms» n «leo-
MeTpUSA B eCTeCTBO3HaHUN» BKITOYEH OOk «M3mepeHuUst Ha MecmHocmu» (7 YacoB), BBe-
AEHHbBIN C Uenbio OpMUPOBaAHUSA HaBbIKOB MPUMEHEHWSI FTeOMETPUYECKUX METOA0B Npu pe-
LUEeHMM npakTnyeckmx 3agad. CTout oTMETUTb, YTO 3a4a4m NogoOHOro nNnaHa BCTpeYyaroTes
B Moayne «PeanbHaa MatemaTtmka» UTOroBOW aTTecTauumn 3a KypC OCHOBHOW LUKOMbI. 34eCb
npegnaralTca Takne mateMatuyeckme BOMpPOCHl: N3MEPUTENbHbIE MHCTPYMEHTbI U TOMO-
rpacpmyeckuin nnaH; n3mMepeHne 1 NOCTPOEHUE YrroB Ha MECTHOCTU; NMIMHUM YPOBHS, U3y4ve-
HWe NOBEPXHOCTEN MO NIMHUAM YPOBHS; MPMMEHEHME Nogobums Npyu N3MepeHNn BbICOT; NpU-
MeHeHue nogobusa Npy N3aMepeHnn pacCToAHUN.

B 9 knacce nepBas tTema — «O6pabomka cmamucmuyeckol uHghopmayuu» (9 4a-
coB). Ee BBegeHne 060CHOBBLIBAETCS LUMPOKNM CMEKTPOM MEXNPEOMETHbIX 3a4a4 3TOM 00-
nactun. NNoMMmo 3TOro, TeMaTtrka ypoOKOB paccuMmTaHa Ha pacCMOTpeEHME 3afaHuin Moayns
«PeanbHas matematnka» MTOroBom aTTectaumm 3a Kypc OCHOBHOWM LUKONbI. B xoae mnsyye-
HUSA €CTb BO3MOXHOCTb MPUMEHUTL LENbIA CNEKTP MaTemMaTU4eckux meTonoB npu cbope
MHopmauuK, Hanpmumep, U3 XMMUYECKNX U PU3NYECKNX ONbITOB, @ NOTOM CUCTEMATU3N-
poBaTb €e U NpeacTtaBUTb B pasnuyHbiX Buaax. [108ToMy MOXHO roBopuTb 06 OrpOMHOM
NPOEKTHOM NoTeHuunane gaHHoro 6noka. B xoae ero nsyyeHus paccmaTtpmBaloTCs crneayto-
lMe maTtemaTUveckme BOMPOCHI: YTEHWEe M 3anucb MHGOPMaLMK, NpeacTaBlieHHON B
dopme Tabnuy; YTeHne n 3anncb MHoOPMaLMK, NpeacTaBneHHON B oopMe rpacumkoBs; YTe-
HWe 1 3anucb MHOPMaLMK, NpeacTaBreHHOM B hopMe amarpamm; aHanma CTaTtucTUYEeCKOM
WHpopmauun; pacyeTbl No Popmynam; eCTeCTBEHHOHAYYHble MOLENWN, OCHOBAHHbIE Ha
YypaBHEHUNX; eCTECTBEHHOHaYy4YHble MOAENN, OCHOBaHHbIE HAa HEPaBEHCTBAX.
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H3Y4HO-METOANHECKA
SAEKTPOHHbBIZ XKYPHaA

C Takom xe uenbio BBOAUTCA U TeMaTnyeckuin 6nok «BapuayuoHHble psidbi» (7 Ya-
coB). [laHHasa Tema Takke MMeeT OrpOMHbINA NPUKNAAHOMN U NPOEKTHLIA NoTeHUMarn, a 3Ha-
4YUT, ee N3y4YeHne MOXeT CTaTb OCHOBOM AN MeXnpeaMeTHbIX MPOEeKTOB. 34eck npeanara-
eTcs crneaylolwan TeMatvka BONPOCOB: BapuaUMOHHbIE pPsabl, paHXupoBaHue,; rpadude-
CKOe npeacraBfeHne BapuauMOHHLIX PSAOB; cpefHue BenUYuHbI: cpefHee 3HayeHue,
MoJa, MednaHa; nokasatenu sapwauun: pasmax, Agucnepcus, cpegHee KksagpaTnyHoe oT-
KNoOHeHue; 3aa4n eCTeCTBO3HAHUA C BapMaLUMOHHbIMU psiaaMu.

Ewe ogHom matemaTnyeckon Mogernbto pearnbHbIX CUTyauuin, JOCTYNHOW A1 LWKOSMb-
HWKa N nMetoLen 6onbloe NPUMEHEHNE B €CTECTBEHHBIX HayKkax, ABMSETCS cuctema nu-
HEeMHbIX ypaBHeHUn. B aton cBA3n BBoauTca Tema «Mampuubl, onpedenumenu, cu-
cmeMbl JTUHeUHbIx ypasHeHul» (10 yacoB). 3gecb paccMaTpmBaroTCa METOObl peLleHus
CUCTEM, HE BXOASALMUX B OCHOBHOW KypC, HO uMetowwme 6onbluoe npuknagHoe 3HadeHue.
MpepnaratoTca cnegyowme TeMbl N8 3aHATUA: MaTpULbl, BUAbl MaTpul, NPUMMEHEHVe B
€eCTeCTBO3HaHuu1, npeacrasneHue rpados B BUAe MaTpul; NMMHENHbIe ornepaunn Hag mart-
puLamu; YMHOXEHWe mMaTpul; onpeaennutenin BTOPOro nopsiaka; onpegenutenu TpeTbero
nopsigka; cucteMbl NMMHENHbIX ypaBHeHUW, meton Kpamepa; meton Maycca pelueHus cu-
CTEM JIMHENHbIX YPAaBHEHWUN; peLLEHNEe CUCTEM SNTIMHENHbIX YpaBHEHU pa3HbIMKU crnocobamu.

Mo nporpamme 9-ro knacca B KOHUE N3y4YeHns Kypca nriaHumeTpum NpoBogAaTCH BBOA-
Hble YPOKM CTEPeoOMeTPUN N paccMaTpMBalOTCA HayanbHble cBedeHnda no temam «MHoro-
rPaHHUKN» 1 «Tena n NOBEPXHOCTM BpaLLEHUs». HenocpeaCcTBEHHO B XOAE HUX U3yyaTb
npuKnagHble BONPOChI MeXNpeaMeTHOM HanpaBneHHOCTU yXKe He XBaTaeT BpeMeHn — 6nuv-
31UTCA 9K3aMeH, NO3TOMY eCTb BO3MOXXHOCTb MX PaCCMOTPETb Ha 3aHATUSX HaLLero Kypca B
Teme «Hoeble epaHU 2eomempuu 8 ecmecmeo3HaHuu» (7 YacoB). [loMMMO 3TOro, BKITHO-
YeHbl YPOKK, NOCBSILLEHHbIe MOHATUIO ppakTana. Npegnonaraetca cnegyowasa TemaTtmka
BOMPOCOB: NpaBuJSibHbIE U MOMynNpaBUSibHbIE MHOMOrPaHHWKWA; MHOTOTPAHHUKN N peLueTKu
XUMUYECKUX CTPYKTYP; dopakTarbl: MOHATUE U 3HAYEeHMEe B eCTECTBO3HAHUU; (ppakTanbHble
KpuBbIE: MOCTPOEHME N aHanus.

Takum oBpasom, B Xoe YPOKOB Kypca CO3[atoTCH YCNOBUS AN PasBUTUSA Y ydaLLMXCH
CUCTEMHBbIX 3HaHWUI 1 (POPMUPOBAHMS B NOSTHOM 06beMe MeTanpegMeTHbIX YMEHUA N MeX-
npegMeTHbIX NPpeacTaBeHNN.

[TomMuMO 3TOro, CTOUT OTMETUTL U LUMPOKNE BO3MOXHOCTU UCMOSb30BaHUS B X04e U3y-
YeHUsa Kypca MeToda MexXnpeaMeTHbIX NMPOEKTOB — yvalumecs MoryT paspabaTbiBaTb Kak
KpaTKOCPOYHbIE NPOEKTbI C 3aLLMTON B KOHLIE N3yYeHNs TeMbl (YpOokM obobLatoLero noBTo-
peHuns), Tak U JONTOCPOYHbIE, KOTOPbIe OHM ByayT 3almwaThb B KOHUE y4ebHoro roaa [3, 4].
Mo>xHO peanu3oBaTb NPOEKT U B pamKax OAHOr0 3aHATUSA, HAanNnpuMep, oPopMUTb peLLeHne
TOW U MHOW 3aJayun B BUAE MOAENN, 3aroTOBKU UK JaXe HENOCPeACTBEHHOIoO U3aenus,
KOTOpO€e BMNOCNeACTBMM MOXHO ObIfio 6bl MCNONBb30BaTh CaMUM YYalLMMCS UKW ydUTenem
(Hanpumep, Moaenu, 4EMOHCTPUPYIOLME CUMMETPUIO B OKpYXKaloLLEeM MUpe unmM matema-
TUYECKNEe MeTobl NPU N3MEPEHNAX HA MECTHOCTU U T. .).

3aKOH4YMM Hally CTaTbl BbICKa3blBAHMEM W3BECTHEWLLEro aHrnmMmnckoro counocoda,
paboTaBLLero BO BpeMeHa, Korga MaTteMaTUKOM MOXHO Obinio HasBaTb NOOOro y4yeHoro,
Pomxepa BakoHa: « TOT, KTO He 3HaeT MaTeMaTUKKN, HE MOXET Y3HaTb HUKAKOW O PYron HayKu
N faxke He MOXeT OOHapPYXNTb CBOEro HEBEXECTBAY.

Mbl cunTaem, 4TO npegnaraemMbli Kypc «MatemaTuka B €CTeCTBO3HaHUM» OOSTKEH
cTaTb 4S8 y4aLlMXCs eCTeCTBEHHOHAYYHbIX KNacCoB TEM CBA3YIOLLIMM 3BEHOM, KOTOPOE M03-
BOJIUT MM HE yTpaTUTb MHTEPEC K NpeaMeTy MaTemMaTuKK, a, HA0BOPOT, NOHATbL HACKOSbKO
MaTemaTuyeckme 3aKOHbI fy4Lle NO3BOSIAT NOHATL OKPYXatoLLy Hac 4eNCTBUTENBHOCTD,
npupoay, 4a u camMy >XM13Hb.
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