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MNOACHUTEJIbBHASA 3AIINCKA

Ecin B U3y4yeHUU MpeIMETOB €CTECTBEHHOHAYYHOI'O IMKJa OYEHb BaXKHOE MECTO 3aHUMAET
SKCIIEPUMEHT U HMMEHHO B IIpOIECCe HKCIEPUMEHTa M OOCYXKIEHHUS €ro OpraHu3aluu u
pe3yibTaToB (OPMHUPYIOTCS M PA3BUBAIOTCS WHTEPECHl YUYEHUKA K JaHHOMY MpPEIMETy, TO B
MaTeMaTUKe 3KBHUBAJICHTOM JKCIIEPHUMEHTa fABIsAeTCs pemieHue 3amgad. COOCTBEHHO BECh KypC
MaTeMaTHKHd MOXET OBbITh MOCTPOEH M, KaK MPaBHJIO, CTPOUTCA HA PELICHHM Pa3IMYHBIX I10
CTEMEeHH BaKHOCTU U TPYAHOCTH 3a7a4. MecTo 3JeKTUBHOTO Kypca B y4eOHOI nmporpamme.

JlanHas nmporpaMma 3JIEKTUBHOIO Kypca «PelieHne 3a1a4d NOBBILIEHHONW TPYIHOCTH) CBOUM

COACPIKAaHUEM MOKET ITPUBJICYb BHUMAHUC YUAlIIUXCA 6 KJ1acCoB.

K6 KJIaCCy 4aCTh HNIKOJIbHUKOB HAYMHAIOT UCIBITEIBATD 3aTPYAHCHUS ITPU PCHICHU N TEKCTOBBIX
3aJ1a4. HpI/I‘lI/IH 30€Ch HECKOJBKO, B TOM 4YHCJIC M HCYMCHHUC pCIIaTh 3agadyud C IIOMOMIBIO
MAaTCMaTU4YCCKOro MOACIUPOBAHUS.

Ha 3anatusx 3Toro mpeaMmera ectb BO3MOXHOCTh YCTPaHUTh IPOOEbl YUeHUKA IO TeM WU
UHBIM TeMmaM. [Ipu 3ToM pelieHue 3ajad IpearaeTcsi BECTU IBYMs OCHOBHBIMHU CIIOCOOaMMU:
apu(QMETUYECKUM U allreOpanvdeckuM 4Yepe3 COCTaBICHHE MaTeMaTH4YEeCKOW MOJEIH. YUHUTelb
MIOMOTAET BBISIBUTH CIIA0BIE MECTA YUEHUKA, OKa3bIBACT IIOMOIIb IPY CUCTEMAaTH3aI[H MaTepraa,
TOTOBUT TPABWIBHO O(GOPMIATH TO WJIM HMHOE 3aJaHue, MpeularaeT JUisl peleHHs
HK3aMEHALIMOHHbBIE 3a]]a4l IPOLLIBIX JIET.

Kpowme 3Toro, 0J1HO U3 HaITpaBJICHUH MPEeIMETa — MOArOTOBKA IIKOJBbHUKOB K YCIIENTHOM Ccl1aue
sk3amMeHoB B gopme OI'D. CTOUT OTMETHThH, YTO HABBIKM PEIICHUS MATEeMATHUYSCKUX 3aaad
COBEPIIEHHO HEOOXOUMBI KOKIOMY YUEHHKY, KEIAIOIIEMY XOPOIIO MOATOTOBUTHCS U YCTICIITHO
CHaTh BBIMMYCKHBIE SK3aMEHBI 110 MaTeMaTHKe, TOOUThCS 3HAUMMBIX Pe3yIbTaTOB MPU YYaCTUU B
MaTeMaTUYECKUX KOHKYpPCaX U OJUMIIMAAaxX.

HcTopuueckrie MOMEHTHI B paMKax mpeaMera 0yayT 0co00 mpUBIIeKaTeIbHBI ISl YYCHHUKOB C
TYMaHUTapHBIMU HAKJIOHHOCTAMU. He MCKITI0YeHO, YTO JaHHBIA KypC MOMOXKET YUYEHUKY HalTH
CBOE IIpU3BaHUE B MPOGECCHOHATHHON NeATEeIbHOCTH, TPEOYIOIIeH HCTIONb30BAHMS TOUHBIX HAYK.
[ToaToMy €ro MOKHO HCIOJB30BaTh B paMKax MOJATOTOBKU K MPO(EeCcCHOHANBLHON OpUEeHTAIIuU
o0ydJaronuxcs.

OcHoBHas 11eJ1b Kypca «Perienne 3a/1a4 NOBBIIIEHHON TPYTHOCTH» — HAYYUTh peliaTh (JI100bIe)
3a/1a4¥, HAy4YuTh padoTaTh C 3a/1a4eil, aHATM3UPOBATh KAXKAYIO 3a7a4y U MPOIIECC €€ PeIIeHus,
BBIACIAA U3 HETO O6HH/I€ MIPpHUEMEBI U CHOCO6BI, T.C., HAYYUTb TAKOMY MOAXOAY K 3aaaydec, Ipu
KOTOPOM 3a/1aya BBICTYINAET KaK OOBEKT TIIATEIbHOIO U3YUEHUsl, UCCIIEIOBaHUS, a €€ PelIeHUe —
KaKk OOBEKT KOHCTPYHMpOBaHUS W u300peTeHus. TakuMm oOpa3om, u3ydeHHWe Kypca Oyner
croco6cTBOBaTh (HOPMUPOBAHUIO OCHOBHBIX CIIOCOOOB MaTeMaTUYECKOU NESTEIbHOCTH.

KpOMe TOI'0, HEJIAMHU 3JICKTUBHOTO KypCa CTaBATCA.

® COBEpILIEHCTBOBaHME OOIIEYYeOHbIX HABBIKOB M YMEHUN, MPHUOOPETEHHBIX YYalUMUCS
paHee;

e [[eJICHANPABIEHHOE IOBTOPEHUE PaHee N3yUYEHHOTO MaTepuana;

e pas3BuTHE (POPMaANBHO-ONEPATUBHBIX AIreOpauuecKuX YMEHUH 10 YPOBHs, MO3BOJISIOLIMX
YBEPEHHO HCIOJIb30BaTh UX IPH PEIIEHUM 33a/1a4 MAaTEMAaTUKM U CMEXHBIX IPEIMETOB
(reorpadus, pusnka, XuMus, THQOPMATHKH U Ap.);



e YCBOEGHME alllapaTa ypaBHEHUI KaKk OCHOBHOTO CPEJICTBA MAaTEMATUUYECKOTO MOJIETUPOBAHUS
MIPUKJIAHBIX 33]1a4;
® OCYIIECTBICHUE (DYHKIIMOHAIBLHOU MOATOTOBKH IITKOJIBHUKOB;
HCO6XOI[I/IMO OTMCTUTDH, YTO B JaHHOM Kypce BBICOKA I0JIsI CaMOCTOATCIIBHOCTHU yqamnxcsl,
KaK Ha CaMOM 3aHSATHH, TaK ¥ BO BPEMs BBIITOJTHEHUS JOMAIIIHETO MPaKTHKyMa.
3agaum npeamera:

1) naTh y4eHUKY BO3MOKHOCTb IIPOAHATM3UPOBATH CBOU CIIOCOOHOCTH;

2) oka3aTb yYEHUKY UHAMBUAYAIbHYIO U CHCTEMaTUUYECKYIO IIOMOLIb IIPU IIOBTOPEHUH paHeEe
HN3YUCHHBIX MATCPUAJIOB 110 MATEMATHUKE, a TAKKC IIPU PCHICHUH 3adad JABYMsI OCHOBHBIMU
crioco0amu: apupMETHIECKUM U aIreOpandecKuM.

3) MNOATOTOBUTH YHalIUXCA K CaMOCTOATCIbHOMY PCIICHHUIO MATCMAaTUUCCKHX 3a/1a4;
DyHKUMH Kypca:

e ODHEHTALlMsl HA COBEPIICHCTBOBAHME HABBIKOB II0O3HABATEJIBHOM, OpPraHU3allMOHHOMN
JESATEIILHOCTH;
e KOPPEKIUS 3HAHUN ¥ YMEHUH 00YJarOLINXCs TI0 OTACIBHBIM TeMaM 110 MaTEMaTHKe.

Metoabl 1 (popMBbI 00yUeHHS.

Metoasl U Gopmbl 00yueHUSI OMpPENeNsOTCs TpeOoBaHUAMU HpodUIH3aAUN 00y4YeHHUs, C
Y4ETOM WHAMBHIYAIBHBIX U BO3PACTHBIX OCOOCHHOCTEH y4alluxcs, Pa3BUTHA U CaMOPa3BUTHS
JUYHOCTHU. B CBSI3M ¢ 3TUM OCHOBHBIE IPUOPHUTETHI METOAUKY M3Y4EHHsI yueOHOTO Ipeamera:

e 0oOyueHue uyepe3 OMbIT U COTPYAHUYECTBO;

e yYeT MHJIMBUAYAJIbHBIX OCOOCHHOCTEN U MOTPEOHOCTEN ydaluxcs;

e  HMHTEPAKTUBHOCTH (paboTa B MaJbIX TPYIIax, POJEBBIE UTPBI, TPEHUHTH, BHE 3aHITUN
BO3MOEH METOJI IPOEKTOB);

e  CHCTEMHO-IIESITENFHOCTHBINA MOX0A (0oJbliee BHUMAaHUE K JMYHOCTH YYallerocs, a He
LEJISIM YUUTENsI, PABHOIPABHOE UX B3aUMOJICHCTBHE).

Jist paboThl ¢ 00ydaroMMucs 6€3yCIIOBHO IPUMEHUMBI Takue (GOopMbI pabOThI, Kak JIEKLUS U

6ecena. [ToMumo THX TpaAULMOHHBIX (OPM PEKOMEHAYETCS MCIHOIb30BATh TaKXKe JUCKYCCHH,
BBICTYIIJICHUS € JOKJIaJaMu. Bo3aMOXXHBI pa3innyHble GOpMBbI TBOPUECKOM pabOThI yyaluxcs, Kak
HalpuMep, «3alUTa peleHus», OTYET 110 Pe3yJIbTaTaM «IIOUCKOBOW» pabOThl Ha CTPAaHUIIAX KHUT,
KypHaJIOB, caiiToB B IHTepHETE MO yKa3zaHHOU Teme. TakuM 00pa3oM, TaHHBIN ANEKTUBHBINA KypC
HE HCKJIIOYAaeT BO3MOYKHOCTHM NPOEKTHOM JEATEIBbHOCTH YYallMXCs BO BHEYPOYHOE BpEM.
Htorom Takoi AESITEILHOCTH MOTYT OBITh TBOPUYECKUE PaOOTHI: CTUXOTBOPEHUSI, PUCYHKHU U T.JI.

[Tpennaraemslii IpeMET SBISETCS Pa3BUTHEM CHCTEMBI paHee MPUOOPETEHHBIX MPOTPaMMHBIX
3HAHWM, €ro 1UeNb - CO3/1aTh LEJOCTHOE MPEICTABIECHUE O TEME U 3HAYUTEIIbHO PACIIUPHUTH CIIEKTP
3a/1a4, MOCWIBHBIX M ydammxcd. l[Ipu HampaBisromed posim yduTens IIKOJbHUKH MOTYT
CaMOCTOSITENIbHO Cc(OpMyIHpOBaTh HOBBIE JJII HHUX TOHATUSA, aNropuTMmbl. Bcee aomkHO
pacroJiaraTb K CaMOCTOSITEIIbHOMY IIOMCKY U IOBBIIIATE HHTEPEC K U3YUYEHUIO NIPEIMETA.

OpraHm3anuss Ha 3aHATHAX [OJDKHA HECKOJBKO OTJIMYAThCS OT YpPOUYHOW: YYECHUKY
HEOOXOIMMO J1aBaTh BpeMs Ha pa3MBIIUICHHWE, Y4YUTh paccyXaaTb. B Kypce 3amokeHa
BO3MOXHOCTH TU(DHEPEHIIUPOBAHHOTO 00yUEHHS.

TakuMm o6pa3om, mporpamma NpuUMeHUMa Ui Pa3IMYHBIX TPYII IIKOJIHHUKOB, B TOM YHCIIE,
HE UMEIONIMX XOpolled MOAroTOBKU. B 3ToM ciyuae, yuyuTenb MOXET Cy3uTh TpeOOBaHUS U



MPEUIOKUTh B KA4eCTBE JIOMAITHUX 3aJaHUil CO3/IaHWe TBOPUYECKHUX PaldOT, MPU ITOM Yy JeTeH
pa3BHUBACTCS HMHTYHUTHBHO-ACCOIIMATUBHOE MBINUJICHHE, YTO, HECOMHEHHO, IMOMOXET UM TpHU
BeInoJtHeHNH 3aganuii OI'D.

OcHosuas yukyusa yuumens B JAHHOM KYPCE COCMOUM 8 «CONPOBONCOCHUU» YUAUE20Cs 8
€20 NO3HABAMENbHOU 0esmelbHOCU, KOPPEKLIUU paHee NOTy4YeHHBIX yyanmmucs 3YH.

COJAEP)KXAHUE OBYUEHUS
Yacte 1. Jlocuueckue 3adauu. (9 4yacoB). DTa 4acTh IOCBSIIEHA PEIICHUIO 3a1ad C
WCITOJIb30BAaHUEM CXEM W TaOJIUII, IEPEIMBAHUS 1 B3BEIITUBAHUS.

Yacts 2. 3adauu na npouyenmot. (7 uacoe). B 1anHON 4acTU pacCMaTPUBAIOTCSI OCHOBHBIE THIIBI
3a/1a4y ¢ MPOILIEHTAMH: HaXOXKJECHUE TIPOLICHTOB OT YKCJIa, HAXO0XK/ICHHWE YUCIIa 110 €ro MPOILICHTaM,
W3MCHEHUE BEJTUYMHBI B IPOIICHTAX.

Yacts 3. 3a0auu na osusrcenue (10 yacoB). OCHOBHBIC 3a/1auu, pacCMaTPUBAEMBbIE B pa3eiie:
3aJjaud Ha BCTPEYHOC JIBIDKCHHE, HA JIBMDKCHHE BJIOTOHKY, IBM)KCHUE B Pa3HbIE CTOPOHBHI,
JIBU)KCHUE 110 PEKe.

Yacte 4. Ilponopuyuu. (6 uyacoB). B nganHOW dYacTm paccMaTpuBarOTCA 3a7adyud  C
POTNIOPIIMOHATLHBIMHU BETUUNHAMH.

Kypc 3aBepuiaercs 3anstuem «BocxoxieHue Ha MaTeMaTHueckuii Oaumim
PesepBHbIiil 1 yac 0TBOASATCS TSl pellieHUs 3a/1a4 10 Kypcy (MOABeIeHHE UTOTOB Kypca).

Hpez[MeT oOecrieuynBacTCsd HaJIUYUEM AUTAKTAYCCKOr0o  Marepuaia, CO6paHHOFO u
CUCTCMATU3UPOBAHHOT'O YYUTCIICEM

OcCOOeHHOCTh ~ MPHUHATOTO  MOAXOJA  AJIeKTUBHOro Kypca «lIpakTukym  perieHus
MaTEMAaTUYECKUX 3aJad» COCTOMT B TOM, 4YTO U 3aHATHUH IO MaTeMaTUKE MpeJlararoTcs
HeOosbIIKe (parMeHThl, pacCUYMTAHHbIE Ha 2-3 ypOKa, OTHOCSIIMECS K Pa3jIMuYHbIM pa3jesiaM
IIKOJIbHOW MaTEeMaTHKH.

Kaxmoe 3aHsATHE, a TakKe BCE OHM B IICJIOM HANpaBJICHbI Ha TO, YTOOBI Pa3BUTh MHTEPEC
IIIKOJIBHUKOB K npez[MeTy, IIOBHAKOMHUTH HUX C HOBBIMU HIACAMU U METOdaMU, paCIHI/IpI/ITI)
npecTaBieHre 00 H3y4aeMOM B OCHOBHOM Kypce MaTepHalia, a TJIaBHOE, TOpeIaTh HHTEPECHBIE
3a/1a4u.

INNJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHMA IMPOI'PAMMBI mo
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
OO0yyaromuiicst TOJKEeH

3HATH/MOHUMATD:

e CYILECTBO MOHATHS AITOPUTMA; IPUMEPBI AIITOPUTMOB;

e KaK HCIOJB3YIOTCS MaTeMaTudeckue (hopMyIbl, YpaBHEHHUS; IPUMEPHl UX MPUMEHEHUS IS
pELICHUS MaTEMaTUYECKUX U IIPAKTUYECKUX 3a/1a4;

e KAaK MaTeMaTU4YeCKHU OIpe/iesIeHHble (DYHKIMM MOTYT OMNMCHIBaTh pealbHbIE 3aBUCHUMOCTH;
NPUBOJHUTH IIPHMEPBI TAKOTO ONKMCaHUs (IIyTh, CKOPOCTB, BPEMs, IBHXKECHHE H T.II.);



e KakK MOTPEOHOCTH MPAKTUKHU MPUBEITN MATEMATHUECKYIO HAYKY K HEOOXOUMOCTH IPUMEHEHHS
MOJIETTUPOBAHUS;

e 3HAaYCHHE MAaTEMAaTHKU KaK HAyKU;

e 3HayeHHE MATeMAaTHKH B MOBCEIHEBHOW KM3HM, a TaKKe KaK MPUKIATHONO MHCTPYMEHTA B
Oyayieit mpodeccuoHaNbHOM 1A TeTbHOCTH

YMeThb!

. pemiate 3aJaHus, MO THUITy NPUOMIDKCHHBIX K 3aJaHUsAM TOCYJapCTBEHHOH HTOTOBOW
aTTectauuu (0a30BYyIO 4acTh)
HMeTh ONBIT (B TEPMUHAX KOMIIETEHTHOCTEN):

e  paboTHI B rpynIe, KaK Ha 3aHATHSX, TaK U BHE,
e  paboTsl ¢ HHGOpMaIMEl, B TOM YUCIIE U MoJlydaeMoii nocpeactsom MuTepHer

INOYPOYHOE IINTAHUPOBAHHUE

KomngectBo | DnexTponHbIe (IUPPOBHIE)
Ner\ HanmMeHoBaHue pas3ienioB U TeM 4acoB o0pa3oBaTeNbHbIE PECYPCHI
I MIPOrpaMMBI Bcer | K\p
0
Yacte 1. Jozuueckue 3adoauu. (9 4acon).
1 Jlornueckue 3agauu B MaTeEMaTUKE 1 bu6mmoreka [JOK
Jlornueckue 3agauu ¢ https://lesson.edu.ru/lesson/f3527f08-2062-
2 | CrIOB30BAHMEM CXeM H TAGHIL 1 401¢-9462-2f13326c015YD7D
3 Jlornueckue 3agauu ¢ 1
HCITOJIb30BAHUEM CXEM U TaOJIHII
4 Jlornueckue 3aa4n Ha NepeNvBaHue 1
5 Jlorudeckue 3a/1a4u Ha TIEpPETUBAHUE 1
6 Jlornueckwue 3agaun Ha B3BemBanue | 1
7 Jlornueckwue 3agaun Ha B3BemBanue | 1
8 Jlornueckue 3a1a4u U WUTFO3HH 1
9 Jlormdeckwue 3a1aun U WILTIO3UH 1
Yactb 2. 3a0auu na npoyenmel. (7 4acoB).
10 ITpoLeHTBI: NCTOPUYECKUE CBEICHUS 1 bubmuorexa [IOK
11 HaxoxaeHnue npoieHToB OT JaHHOTO 1 https://lesson.edu.ru/lesson/f3527f08-2062-
qHca 401c-946a-2f13326ec015
12 Haxox1eHne mpoIeHTOB OT JJAHHOTO 1
qyucia
13 Haxosknenne unciia mo ero 1
MPOIIEHTaM
14 Haxosxienue uncia mo ero 1
MpOIEHTaM
15 W3meHeHne BeTUYNHBI B POIIEHTAX 1
16 N3MeHeHue BETMYUHBI B IPOLIEHTAX 1

Yacte 3. 3aoauu na osuxcernue (10 yacon).



https://lesson.edu.ru/lesson/f3527f08-2062-401c-946a-2f13326ec015
https://lesson.edu.ru/lesson/f3527f08-2062-401c-946a-2f13326ec015
https://lesson.edu.ru/lesson/f3527f08-2062-401c-946a-2f13326ec015
https://lesson.edu.ru/lesson/f3527f08-2062-401c-946a-2f13326ec015

17 3agaun Ha OBHOKEHUE 1 Bbu6mmoreka [JOK
18 3ajaun HA JBUIKEHUE 1 https://lesson.edu.ru/lesson/f3527f08-2062-
19 3amaun Ha BCTPEYHOE JBHIKCHHE 1 401c¢-946a-2f13326ec015D
20 3amaun Ha BCTPEYHOE JBHIKCHHE 1
21 3ajaun BIOTOHKY 1
22 3ajauu BIOTOHKY 1
93 3agaun Ha JBMKCHUC B 1
MIPOTHBOIIOJIOKHBIE CTOPOHBI
24 3agauu Ha ABMIKCHHC B 1
MIPOTHBOIIOJIOKHBIE CTOPOHBI
25 3anauun Ha ABMKEHUE MO PEKe 1
26 3agauun Ha JBMKEHUE IO PEKe 1
Yacts 4. Ilponopuuu. (6 4acos).
27 [Tponoprun 1 bubnuoreka [JOK
28 [Tponopuuu 1 https://lesson.edu.ru/lesson/f3527f08-2062-
29 3a1a4u ¢ IPIMO L 401c-946a-2f13326ec015D7D
MPOMOPINOHAIEHBIMHA BETUYHHAMU
30 3amauu ¢ mpsiMo 1
MIPONOPIIMOHAIBHBIMU BEJTMYMHAMU
31 3amauu ¢ oOpaTHO 1
MIPOMOPIIMOHAIBHBIMU BEJTMYMHAMU
39 3amauu ¢ oOpaTHO 1
MPOMOPIIMOHAIEHBIMHA BETUIHHAMU
33 Urpa "BocxoxaeHue Ha 1
MaTeMaTuuyeckuii Omumi"
34 Pemenue 3amau

YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. 6 kiacc: yueOHHK Jisi 00111e00pa30BaTeIbHBIX OPraHU3alIHii: B

24. [ H.A. Bunenkun, 1.B. X)Koxos. A.C. Uecnokos, C.U. I1IBapuiOypr.

«31aTenbcTBO « MHEMO3HHA»

METOANYECKHUE MATEPHUAJIBI JUISA YUUTEJIA

MeTtoauueckoe mocodue K NpeAMETHOM JIMHUU YIeOHUKOB [0 MaTeMaTUKe

H.1.Bunenkuna.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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