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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma cocTaBiieHa Ha OCHOBAaHUU MPOTPAMMBI «3aJ1auH C
napameTrpamu 1151 ooydarormmxcs 10 — 11 kimaccoB». ABTop beictpoBa Haranbs
BacunweBna, kana. nea. Hayk, nomneHnt kadenpsl MaTeMaTHUKH U O0YUICHHUS
Marematuke ®I'BOY BIIO «BCT'AO»

[Iporpamma 3apeructpuposasa B MKOVY 11O HUMIIO r. UpkyTtcka
peructparmonubiidi Homep 3305, mait 2014 1. IIporpamma yTBepskaeHa Ha
3aceganuu ['KMC, mpotokos Ne 4 ot 29.05.2014 1.

AKmyaisHOCmMb CO30AHUA NPOZPAMMEBL.

HoBblil moaxon K PEHIEHUI0 COBPEMEHHBIX 3aJad o0pa3oBaHus, B
0COOEHHOCTH TJI00aIbHOTO XapakTepa, MPEeAroJiaraeT pa3BUTUE Y YEJIOBEKa TaKUX
CIIOCOOHOCTEM, KOTOpbIE MO3BOJSUIM Obl €My Y4YacTBOBATH B T€X MEPEMEHAX, C
KOTOPBIMHU OH CTAJIKUBAETCS KAK JIMYHOCTD.

[Ipouecchl kKapaAMHANBHBIX IPEOOPA30BAHUI IIKOJIBI U 00IIECTBA TPEOYIOT OT
YUHUTENS IEPEOPUECHTALIMN €70 CO3HAHUS Ha TYMAHUCTUYECKUE [IEHHOCTH, aJICKBaT-
HBIE XapaKTepy TBOPUYECKON (MHHOBAIIMOHHOM) ME€/1aroTMYeCKOM IeSITeIbHOCTH.

PazpaboTtannas Hamu niporpamma npoduiibHOro o0y4deHus B Kjaccax (pu3nko-
MaTeMaTUYeCKOro NpoQuis MpeanoiaraeT HaJIu4Ke psijia 3JIEKTUBHBIX KypCOB, CIIO-
cOoOCTBYIOIIMX Mpoduin3anuu o0yueHus yyamuxcsa. K yuciny Takux KypcoB OTHO-
CUTCS M KypC: «3a/1auu ¢ mapamMeTpaMm»

OcHOBHBIE HJEH, 3aJI0KEHHbIE B IporpamMme MpoduibHOro (GpusuKo-
MaTEeMaTHYECKOr0 Kjacca, COIJIaCyloTcsl ¢ TPeOOBAaHUSMHU  CETOAHSIIHEro JHS,
KOT/la IIKOJa JOJHKHA BOCHHUTHIBATH TPakIaH, OT KOTOPBIX TpeOyeTcs yMEHHe
IyMaTh, KPUTUYECKH OCMBICIIMBATh M OIIEHWBATH IPOUCXOSIINE B OOIIECTBE
MU3MEHEHUS, OTCTauBaTh CBOM MBICIIM U MJIeU. DTH KauecTBa HEOOXOUMbI B JII000€
BpeMsi U B JIO0OOM 00IIecTBe, HO OCOOCHHO OHH CYIIECTBEHHBI B HACTOSIIEE
BpeMsi U B Haumiedl crpaHe. I MMEHHO MareMaTHhKa MO3BOJISIET LI€JIEHAIIPaBIECHHO
YIOPABJISTH PA3BUTUEM ITUX KAQUECTB Y yUalUXCA. [ToaToMy B  KauecTBe
OCHOBBI pa3pabOTKM MpOTrpaMMbl MNPOQUIBLHOTO 00yuYeHus B Kiaccax (U3HKO-
MaTeMaTuyeckoro npoduiis HamMu BbIOpaH KOMIETEHTHOCTHBIM MOAXOA K
oOy4eHuto, HampaBJeHHbIM Ha (opMupoBaHHE O0pa30BATEIbHBIX KOMIIETEHIIMM
y4YaIuXxCsl.

B cBsi3u ¢ 3TUM, B JaHHBIH MOMEHT HauOojee aKTyaJlbHO HaIlUCaHUE
MporpamMMbl, KOTOpas TO3BOJIMJA OBl TPEAYCMOTPETh BEC BBINMICYKAa3aHHBIC
0COOEHHOCTH OOyYEeHHS MAaTeMAaTUKd B HWHHOBAIMOHHOM 00pa30oBaTeIbHOM
yupexaenuu. [IporpaMma »1€KTMBHOrO Kypca paccuMTaHa Ha 34 daca, €ro
coJlepKaHUE OPUEHTUPOBAHO Ha yvamuxcs 10 kiaccoB (B paMKax OCYIIECTBICHHUS
MpOoQMIBHONW TIOJATOTOBKH B (DU3MKO-MaTeMaTUYeCcKOM Npoduie). DIeKTHBHBIMN
KypC SBJISIETCSI TIPEAMETHO-OPUEHTUPOBAHHBIM, HANPaBJICHHBIM Ha YIIIyOJICHUE U
paclIMpeHye 3HaHUM ¥ YMEHUH LIKOJIBHUKOB 110 PELICHUIO 3a71a4 ¢ IIapamMeTpaMu.

J71st Toro 4To0sI MporpamMma Oblila OpPUEHTUPOBAHA HA PA3BUTHE TBOPUYECKUX
0COOEHHOCTEW ydalluxcsi, HaMH ObLJIM CTPYKTYPHO BBIJICJICHBI JBa



OCHOBHBIX pa3Jieia IpOrpaMMBbl, IEPBBIN U3 KOTOPBIX OMUCHIBAET COJIEPKATEIBbHYIO
4acTh NPOrpaMMbl, a BTOPOM PACKPHIBAET OCOOCHHOCTH TMEAaroru4yeckou
TEXHOJIOTUU O0yUYEHUS.

Hoeusna npozpammol:

B HacroAmmii MOMEHT CYyHIECTBYET psii KOHILENIUHA OpraHu3aluuu
00pa3oBaTeNbHOTO TMpoliecca, OAHOW M3 HHUX SIBJISETCS KOHLEMUUS Y4eOHOU
nesitenbHOCTH, pazpaborannas JI.C. Beirogckum u B.B. JlaBeiioBbIM.

B n1aHHOW KOHUENIMM YYEHHE BBICTYIIAET KaK JEATEIbHOCTh IO
BOCIIPOM3BOJCTBY COJEpKaHUSA, MYyTH, METOJa HAYYHOTO (T€OPETUYECKOrO)
no3HaHus. OCHOBHBIM HMCTOYHHMKOM CTAHOBJICHUSI M Pa3BUTHUSL MO3HABATEIHHOU
AKTUBHOCTH SIBJIICTCS HE CaM YYCHHK, a OpTaHW30BaHHOE OOy4eHHE. 3a yUCHUKOM
3aKPEIUISICTCSl POJIb MO3HAIOMIET0 MHUP, HO B CIENUAIIBHO OPraHW30BAHHBIX IS
ATOro yciaoBusax. Yem mydie oOydaroniye yciaoBHsl, TEM ONTUMAIbHEE pa3BUBACTCS
yueHuKk. [Ipu3HaBas 3a y4eHUKOM MPaBO OBITh CYOBEKTOM IO3HAHUSI, aBTOPHI ITOM
KOHLIEILIUN PEATM3ALMI0 3TOr0 MpaBa II0 CyTH JeJia IEPEHOCAT Ha OPraHUu3aToOpOB
0o0y4eHHUs1, KOTOPbIE OMPENEISAIOT Bce (hOpMBI TTO3HABATEIHLHON AKTUBHOCTH.

Bosnukaer HeoOX0AMMOCTh B CO37laHUU YYEOHOW MPOrpaMMbl, B KOTOPYIO
OBl OBl 3aJI0XKEHBI BCE HEOOXOJMMBIC YCIIOBHUS MJisi OBJIAQJICHUS TEMH BUJAMU
JNEATEIbHOCTH, KOTOPBIE MAalOT YYEHUKY MIUPOKYI0 OPUEHTALMIO B CHUCTEME
CyOBEKTHO-CYOBEKTHBIX OTHOIICHUH, IJIe YUCHHUK BBICTYMNACT KaK aKTUBHBIN TBOPEI]
ATUX OTHOIIECHHUN (a HE TOJBKO MX CO3EpLATEIb).

3HAYUT PACKPBITUE WHIUBUIYAJIbHBIX ITO3HABATEIBHBIX BO3MOXXHOCTEU
KaXJOr0 YYEHHKAa BO3MOXKHO TOJBKO MpPW  OpPraHu3aluyd  JUYHOCTHO-
OPUEHTUPOBAHHOTO OOYYEHHSI, YTO O0YyCIaBIMBACT HOBU3HY JaHHOW MpPOrpaMMBl,
COCTOAILIYI0 B pa3pabOTKe MAaTeMaTHYeCKOro cojaepxaHusi, (GpopM U MeTO/I0B
o0yueHHUsI MaTeMaTUKe, HallpaBJICHHBIX Ha ((OPMUPOBAHKUE UHTEPECA K MATEMAaTUKE
U Pa3BUTUU CIOCOOHOCTEW M WMHJWBHUAYATbHO-TUYHOCTHBIX KadyeCTB, 3HAUMMBIX
JUTSL y4aIluXCAl.

[Ipu opranuzanuu JMYHOCTHO-OPUEHTUPOBAHHOIO OOYUYEHHUSI HEOOXOIUMO
MMOMHUTh, YTO TBOPIOM CIOCOOOB SIBISIETCSI CYOBEKT YUYE€HHS — YUYCHHK.
JlesiTenbHOCTh y4Yallerocss — OCHOBA BCEro y4yeOHO-BOCIHTATEIBLHOTO MPOIECCa.
HeoOxonumpie 3HaHUS MO MaTeMaTUKE ydYalluecs MPUOOPETAIOT TOJIBKO MyTeM
CaMOCTOSITENIbHBIX MHTEJJIEKTYaIbHBIX YCUIINH, & YUUTEb, ONIUPASICh HA PA3JIUYHbIC
METOJIbl M CPEJCTBA, TOJIBKO HANIPABIISIET, OPraHU3YEeT, yUeOHBIH Mpoliecc, co3/1aBast
ONIPENICIICHHBIE YCIOBUA.

O6paTtuM BHMMaHHE€ Ha HEKOTOpPbIe OCOOCHHOCTH COJIepKaTeIbHON
TEXHOJIOTUU YI€OHOUN POTPaMMBI.

B yka3zaHHOU conepx’aTeslbHOM 4acTy IPOTPAMMBI, BBIJECIECHBI:

. [Tpuntunel oTOOpa cojepkaHus HAMPABICHHOTO HA pean3alluio
Pa3BUTHS TBOPUYECKHUX CITOCOOHOCTEH yUaIInXCs;

* [lepedyeHb OCHOBHBIX, COJIEPKATENBHBIX PA3/I€JIOB IIKOJIBHOTO Kypca all-
reOpbl, SBJISIFOLIUXCS 0a30BBIMU;

B KkaxaoM cojepkaTeIbHOM pasfesie BbIJIEICHBI 0a30Bble TEMBI U
onpenenéH mnepeueHb y4eOHO-TIO3HABATEIbHBIX M MPEIMETHBIX KOMIETEHIIHH,



KOTOPBIMU
JOJKHBI OBJIA/IETh yYaluecs;

» Copepxanue o0yuyeHus, o anrebpe W Hadayam aHamm3a ¢ 9 mo 11
MaTeMaTHYECKHUE KJI1acChl;

* TemaTuueckoe MIaHUPOBAHUE YUEOHOTO MaTepraa;

* CrTpyKTypHBIE CBSI3M MEXAY MNPEIJIOKEHHON Yy4eOHOW MpOrpaMMon U
cneukypcom «PerreHne oMMnuaaHbIX 1 HECTaHJAPTHBIX 337124 10 MAaTEMATUKE.

B kauectBe cpenctBa, (OPMUPYIOIIET0 OCHOBHBIE 3HAHMS U YMEHHSI TUHUU
1apaMeTpOB, HAMH BBIJIEIEHBI TP OCHOBHBIE IPYIIIbI MATEMAaTUYECKHUX 33]1a4:

* 3aJ]a4M C [TapaMeTpaMH Ha HUCCIIEJOBAaHUE YHCIIa PEILICHUH;

* 33Ja4M C MapaMeTpaMy Ha PEIICHHE MPHU BCEX JOMYCTUMBIX 3HAYEHUSX
napamerpa;

* 337a4d C MapaMeTpaMH, TIPU KOHKPETHO 33JaHHbIX YCIOBUSX Ha
napaMmerp
WJIU IEPEMEHHYIO.

VYkazaHHass TUNM3aLMs MO3BOJSET (OPMUPOBATH OOOOIIEHHBIE CIIOCOOBI
penIeHus JaHHBIX KJIacCOB 3ajady.

[Io MHEHWIO NCHXOJIOIOB, B IIEPHOJ CTapLIEro MOAPOCTKOBOIO BO3pacTa
HanboJiee MHTEHCUBHO Pa3BUBAETCS JIOTMUECKOE MBIIIJICHUE IKOJBbHUKOB, TO €CTh
CYILLECTBYET BO3MOXKHOCTb JIJIs1 (POPMHUPOBAHUS UCCIIEIOBATENILCKON JEATENIbHOCTH
yYaIuxcs.

Ha ocHOBe u3y4eHHs JIMHUU NAapaMeTpOB B KAYECTBE BEAYILUEH CO3AIOTCS
OnaronpuaTHbe  yclioBUS i1 (OPMHUPOBAaHUS  Y4eOHO-TTO3HABATENbHbIX
KOMIIETEHIIMM (MCCeoBaTeNbCKUX yMeHMH) yuamuxcsa. K uucnmy Bemymmx
MCCJIEI0BATENbCKUX YMEHUI Mbl OTHECTU YMEHHUE BBIICIATh UCXOJHYIO (DYHKIIMIO.
Jlist ymeHuid Takoro poja 3G@QeKTuBHEE UCIOIB3YETCs MPSIMOU MyTh yHPaBICHUS
NEeATENbHOCTBIO yuanuxcs. [Ipu nmpsMom nyTH ynpaBiieHHs:

* JIeHCTBUE SIBHO BBOAUTCA B COJEpKAHUE OOYUCHHUS;

* YYalIUMCSl pa3bsCHSETCS OINEpPAlMOHHBIA COCTAaB JIEUCTBUSI U YCIOBUS
ero
BBITIOJIHEHUS;

* OpraHmsyercs MOCJIEIOBATENLHOE YCBOGHHE  JICUCTBUS  TOA
MTOCTOSIHHBIM
KOHTPOJIEM YYHUTENS, C JTOCTHKEHUEM ONPENEIEHHBIX PE3yJbTaTOB 0 3aJaHHBIM
paHee KpUTepusiM. TakUMU KPUTEPUSIMH MOTYT ObITh: (opMa BBINOJIHEHUS
JeNCTBUS, CTENIEHb ero 0000IIeHUs, CBEPHYTOCTH U CUCTEMATHU3AILIHH.

dopmupoBaHUE BCIIOMOTATENbHBIX yU4E€OHO-TTO3HABATEIbHBIX KOMIETCHIIUN
(uccienoBaTENbCKUX YMEHHI) OCYLIECTBISIETCS MYTEM KOCBEHHOI'O YNPAaBIICHUS
NEeSATEIbHOCThIO yyalmmxca. I[Ipu KOCBEHHOM YIpaBJIEHUM ydalllhuecs 4Yepes
CHEelUaIbHO pa3padOTaHHYIO CHCTEMY 3aJaHUil HampaBlAIOTCS Ha HYKHYIO
NeSTEeNBHOCTh. B X0/1€ BBINOJHEHUS ATUX 3a/IaHUd OHU U OCBAMBAIOT HEOOXOUMBbIE
nevictBusi. KauecTBO yCBOEHUsSI JACHCTBHSI CYIIECTBEHHO 3aBHUCUT OT Toja0opa
3amanuii. Kak mnokazana npakTuka, pa3paboTaHHass HaMU CHCTeMa 3aJaHui,
MO3BOJIIET OOECIEUUTh YYalIUMCSl MOJHYK OPUEHTUPOBKY M IUIAHOMEPHOE



IIOCJIEI0BATEIILHOE YCBOCHNUE YMEHUM.

[Ipu cocraBiieHNH yKa3aHHOM MPOrpaMMbl B KOKJI0H TEME HaMU ObLIU BbIJIe-
JIEHbl OCHOBHBIE 3HAHUS U MPEIMETHbIE KOMIETEHIUHU (KOHKPETHBIE MAaTeMaTHYe-
CKHE YMEHHMS U CIIOCOOBI ICUCTBUS C HUMH ) MTOJIEKAIIUE YCBOCHUIO YUAITUMUCH.

W3ydyeHnne Kypca CIOCOOCTBYET OBJAJCHUIO 0aA306bIMU  3HAHUAMU
OPEIMETHBIX KOMIIETCHIMM, 3aJal0lUMU OKHJIAEMbI YpPOBEHb pPE3YJIbTaTOB
oOy4eHMs: pelmaTh YpaBHEHHs, HEPABEHCTBA M WX CHCTEMbl C MapaMETPOM,
UCIIOJIb3Ysl KaK aJireOpanyeckue, Tak U rpauuecKkue MeTo Il pELICHUS.

TemaTuueckoe JIAHKPOBAHME

10 xmaccel

Ne Conepxanue Yacel Jata

AHQIUTUYECKUNA METOJ| PEILICHUS] IMHEUHBIX YPABHEHU
C mapaMeTpaMu

AHQIATUYECKNAN METOJ PELIEHUS JIMHENHBIX
HEPABEHCTB C MMAPAMETPAMU

AHQIUTUYECKUNA METOJ] pELIEHNS] TMHENHBIX YPABHEHUN
Y HEPABEHCTB C [IapaMeTPaMHU

AHanuTU4YEeCKU METO]] pelieHus JpOOHO-
pPalMOHAIIBHBIX YPABHEHUN

AHanuTU4YEeCKU METOI pelieHus IpOOHO-
palMOHAIIBHBIX YPABHEHUN

AHAIUTUYECKUNA METOJ] PELLICHHS] YPABHEHUH C MOTyJIEM
Y IMapamMeTpoM

AHaIUTUYECKUN METOJ PEIICHUSI YPAaBHEHUN C MOYJIEM
Y IapamMeTpoM

KBagparHbie ypaBHEHHUS C mapaMeTpaMu, CBOISAIIAECS K
JIMHEWUHBIM

KBagpaTHbie ypaBHEHUS C mapaMeTpamMu, CBOASIINECS K
JIMHEVUHBIM

KBanparHeie ypaBHEHHS C mapaMeTpamu, CBOIAIIMECS K
JIMHEVUHBIM

10

11 |KBaznpaTHbie HEpaBEHCTBA C MapaMeTpaMu

12 |KBagpaTHbie HEpABEHCTBA C MapaMeTpamMu

13 |I'padmueckuii ciocoO pereHus TMHEHHbBIX YpaBHEHUH

14 |I'paduueckuii ciocoO perieHus THHEHHbBIX YpaBHEHUH

15 [Metoa MHTEpBAJIOB B PELICHUH 3a/1a4 C ITApaMeETPaMH

16 |Meton MHTEPBAJIOB B PEIICHUH 33]1a4 C ITapaMeTpamMmu

I R

17 [Meron I'MT B 3amadax ¢ mapameTpamu




18

Meron I'MT B 3agavax ¢ napameTpamu

19

['padmyeckuii criocob perieHus: ypaBHEHH B
miockocTh (XOY) ¢ napameTpoM

20

I'padmyeckuii cnocol peleHus ypaBHEHH B
wiockoctd (XOY) ¢ napameTpom

21

I'paduyeckuii cnocol peleHus ypaBHCHH B
wiockoctd (XOA) ¢ mapameTpom

22

['padmyeckuii crocob perieHus: ypaBHEHHA B
miockocTr (XOA) ¢ napameTpoM

23

3aiauu ¢ mapamMeTpaMu Mpu KOHKPETHO 3aJJaHHBIX
YCJIOBUSIX HA TApAMETP U MEPEMEHHYIO

24

3ajauu ¢ mapaMeTpamu Npu KOHKPETHO 3aJIaHHBIX
YCJIOBHSIX Ha ITAPaMETP U IEPEMEHHYIO

25

HccnenoBanue cnocoba pereHus UppalnoHaIbHbIX
ypaBHEHU U HEPABEHCTB C MapaMeTPOM

26

HccnenoBanue criocoba pereHns UppaluoHaIbHbIX
YpaBHEHHUU U HEPABEHCTB C MapaMeTpOM

27

IIpumenenue Teopemsl Buera npu pemennu 3aaad ¢
napamerpamu EI'D

28

[Iprumenenue Teopemsl Buera npu pemenuu 3auad ¢
napamerpamu EI'D

29

MeTon OLIEHKH MPU PEMICHUU TPUTOHOMETPUUECKUX
YPaBHEHUH C ITapaMeTpaMHu

30

Metoz OLeHKM IPU PELIEHUHA TPUTOHOMETPUYECKUX
YpPaBHEHMH C mapameTpamMu

31

TpuroHoMeTpruecKkue HEPaBEHCTBA C MapaAMETPaMHU

32

TpuroHoMerpruyeckue HepaBEeHCTBA C MapaMeTpaMu

33

3agaun ¢ napamerpamu B EI'D

34

3agauu ¢ napamerpamu B EI'D

I

11 xiacc

Conepxanue

Yacrl

Jara

HOBTOpCHI/Ie. AHammTHdecKue MCTOAbI PCHICHHA
3aJlad C mapamMeTpamMu

IToBTOpEHue. Mertos peuieHus JpOOHO-
palMOHANIBHBIX W KBAJAPATHBIX YpPaBHCHWH U
HEPABEHCTB C TTapaMeTPaMH

IToBTrOpenue. Meroasl pelIeHUs YpaBHEHUU C
MOJIyJIEM U [TApaMETPOM

I'padmueckuii  MeTonm pemieHUs anreOpandecKux
ypaBHEHUI B KOOPAMHATHOM MJIOCKOCTHU (X0Y)




5 |I'padmueckuit wmeton peuieHus anreOpanyecKux
YpaBHEHUH B KOOPJIMHATHOM IIOCKOCTH (X0Y)

6 | I'papuueckuii merton peuieHHs anreOpanyecKux
YpaBHEHUH B KOOPAMHATHOM IJIOCKOCTH (X0a)

7 | 'padmyeckuit cnoco® pemieHus ypaBHEHHH ¢
MOJyJIEM, TPU KOHKPETHO-33/IaHHBIX YCJIOBHUAX Ha
napaMeTp, B KOOpJMHATHOM IJIOCKOCTH (X0a)

8 |I'paduueckmii crmocod pemicHWs ypaBHCHHH B
IJIOCKOCTH (a0y) ¢ mapaMeTpoM

9 | Pemenue 3agau ¢ mapaMeTpoM METOJIOM 3aMEHBI

10 | Pemenue 3amau ¢ mapameTpaM Ha pacloIOKEHUE
KOpPHEW KBAJIPATHOIO TPEXWICHA

11 | 3amaum ¢ mapameTpaMH MPU KOHKPETHO-3aJaHHBIX
YCIIOBHUSIX HA IEPEMEHHYIO

12 | MccnenoBanme crocoba pemIeHus MOoKa3aTeIbHBIX
YpaBHEHHU U HEPABEHCTB C MapaMeTPOM

13 | UccnenoBanue criocoba pemeHus JorapupMIUIecKux
ypaBHEHUI 1 HEPABEHCTB C MAPaMETPOM

14 | Pemienne moOKa3aTeNbHBIX U JIOTapU(MUUIECKUX
YpaBHEHUH ¢ apaMeTpaMu, CBOASIIMMCS K 0a30BbIM
3ajJa4aM C MapaMeTpaMu Ha pachoJioKEHUE KOpHEH
KBaJIpaTHOI'O TPEXWICHA

15 | [IpumeHenne  TPOWM3BOJHOM K  3amadaM €
napaMeTpaMu

16 | 3agauu c mapamerpamu B EI'D




