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HOACHUTEJBbHAS 3AIIUNCKA

[Iporpamma cocTaBiieHa HA OCHOBaHUU MTPOTPAMMBI «3aJauu C
napaMmerpamu a1 ooydaroniuxcst 10 — 11 kimaccoy». ABTop beictpoBa HaTtanbs
BacunbeBna, kan. nen. Hayk, noreHT kadeapsl MaTeMaTUKU U 00yUYEHUS
maremaruke ®I'bOY BIIO «BCT'AO»

[Iporpamma 3apeructpupoBana B MKOY JIITO LIUMIIO r. UpkyTcka
peructpanmonubsid Homep 3305, maii 2014 1. IIporpamma yTBep:kIeHa Ha
3acemanuu [ KMC, npotokon Ne 4 ot 29.05.2014 .

AKmyanbHoCmb CO30aHUA RPOZPAMMDL.

HoBblil moaxoa K PpEIIEHHI0 COBPEMEHHBIX 3aJad  o0pa3oBaHUs, B
0COOEHHOCTU TI00aTBLHOTO XapakTepa, MPeArnojaraeT pa3BUTHE y YesIOBEeKa TaKUX
CIIOCOOHOCTEM, KOTOpbIE TMO3BOJSUIM Obl €My y4acTBOBaThb B TeX IEPEMEHaX, C
KOTOPBIMU OH CTAJIKUBAETCS KaK JTUYHOCTb.

[Ipotiecchl KapAMHABHBIX MTPeoOpa30BaHUM MIKOJBI U 00IeCTBAa TPEOYIOT OT
YUUTEIS IEPEOPUCHTAIIMU €70 CO3HAHUS Ha TYMAHUCTUYECKUE IIEHHOCTH, aJIeKBaT-
HbIE XapakTepy TBOPUYECKON (MHHOBAIIMOHHOMN ) NIEAaroruuecKou nesTeIbHOCTH.

Pa3zpabotannast Hamu nporpaMma npopuiIbHOro 00yueHus B kiaccax (hU3NKo-
MaTeMaTUYECKOro MpoQuiIsl MPeAnoiaraeT HaaTu4ue psijia AJIEKTUBHBIX KYpCOB, CIIO-
coOcTByOMMX Mpoduinzanuu o0ydeHus: yyamuxcs. K yucity Takux KypcoB OTHO-
CUTCS ¥ Kypc: «3a/1auu ¢ mapaMmeTpaMm»

OcHOBHbIE UJIeH, 3aJ10KEHHbIC B nporpaMmme npodUIBLHOTO
(hU3UKO-MaTEMaTUUECKOTO KJiacca, COTJIaCyITCA c TpeOOBaHUSIMU
CErOJHSIIIHEr0 JHs, KOT/a IIKOJa JIOJKHA BOCIHUTHIBATH IPaxJaH, OT KOTOPBIX
TpeOyercsi yMeHue JAymaTb, KPUTUUYECKH OCMBICIUBATH M  OI€HUBATH
MPOUCXOAsiIINE B OOIIECTBE U3MEHEHUS, OTCTAUBATh CBOU MBICIU U UJEU. DTU
KayecTBa HEOOXOJAMMBI B JIt00O€ BpeMsi U B J0O00M 00IIeCcTBE, HO OCOOEHHO
OHM CYIIECTBEHHBI B HacTOslIee BpeMs M B Hamed ctpadHe. M umeHHO
MaTeMaTHKa MO3BOJISIET 1IeJICHANPABICHHO YIIPABISTh Pa3BUTUEM ATUX KaueCTB Y
yYaluxcs. [TosToMy B KadyecTBE OCHOBBI pa3pabOTKH MPOrpaMMbl
npodunbHOro 00yueHHUs B KjlaccaX (PU3UKO-MATEMATHYECKOro Mpoduis Hamu
BbIOpAaH KOMIIETEHTHOCTHBIM MOAXOJ K OOYyYeHHIO, HalpaBJICHHbIH Ha
dbopmupoBaHue 00pa3z0BaTEIbHBIX KOMIIETCHIIUN yUaIInXCsl.

B cBsi3u ¢ 3TUM, B JaHHBIH MOMEHT HauOoJee aKTyallbHO HaluCaHue
MporpaMMbl, KOTOpas TMO3BOJIMJIA Obl MPEAyCMOTPETh BEC BbILICYKA3aHHBIC
0COOEHHOCTH OOy4YeHUs] MATeMAaTHKd B HWHHOBAIlMOHHOM 00pa3oBaTelIbHOM
yupexaenuu. [IporpaMma 3JIeKTMBHOTO Kypca paccuuTaHa Ha 34 yaca, ero
ColepKaHWE OpUEHTUpPOBaHO Ha yuammuxcs 10 kimaccoB (B pamkax
OCYUIECTBIEHUSI TPO(PUILHON MOATOTOBKU B (PU3UKO-MaTEMaTUUECKOM Mpoduie).
DJIEeKTUBHBIA KypC SIBJISIETCS MPEAMETHO-OPUEHTUPOBAHHBIM, HAIPaBJIECHHBIM Ha
yriyOieHue U paciuiupeHue 3HaHU 1 YMEHUM MIKOJIBHUKOB IO PEIICHUI0 3a7ay C
napaMeTpaMu.

Hdns Ttoro utoObl mnporpamMmma Oblla OPUEHTUPOBAHA HA PA3BUTHUE
TBOPYECKUX OCOOCHHOCTEH yyalluxcsi, HaMH ObUIM CTPYKTYPHO BBIJEICHBI JBa



OCHOBHBIX  pas3fejia MNpOoTrpaMMbl, TMEPBBIA M3  KOTOPBIX  OMNHUCHIBAET
COJEpKATEIbHYI0 YacTh MPOrpaMMbl, a BTOPOM pacCKphIBa€T OCOOEHHOCTH
MeIaroruuecko TeXHOIOTHUU 00yUEeHUs.

Hoeusna npozpammer:

B Hacrosammii MOMEHT CYILIECTBYET psAJ KOHLENIUW OpraHu3anuu
00pa30BaTENbHOTO MPOLIECCa, OJHOW U3 HUX SBISETCA KOHIENUUS y4yeOHOU
nesTeabHOCTH, pa3padoTanHas JI.C. Beiroackum u B.B. JlaBb110BBIM.

B 1aHHOW KOHUENIMHA YYE€HHUE BBICTYNAET KaK JEATEIbHOCTh IO
BOCIIPOU3BOJICTBY COJAEpXKaHHS, MyTH, METoJa HAy4YHOTro (TEOPETUUYECKOTO)
no3HaHusi. OCHOBHBIM UCTOYHUKOM CTAHOBJICHUS U PA3BUTHUS NMO3HABATEIbHOU
AKTUBHOCTHU SBJISETCS HE caM YYEHHK, a OpraHu3oBaHHOe oOydeHue. 3a
YUYCHUKOM 3aKpEeIUIIeTCs poOJib MO3HAKIIET0 MHpP, HO B CHEHHAJIBHO
OpTraHU30BaHHBIX I 3TOr0 YCJIOBUAX. YeM mydiine oOyyarouiue yclIOBHUS, TEM
onTUMalbHEe pa3BUBaeTcs ydeHHK. [Ipu3HaBas 3a ydYeHUKOM MpaBO OBITh
CyOBEKTOM MO3HAHUS, aBTOPHl ITOM KOHLENIUM pean3alfio 3TOro IMpasBa Mo
CyTHU Jieja MEPEHOCST Ha OPraHu3aTOPOB OO0YUEHHUS, KOTOPbIE OMPEICISIIOT BCE
(hopMBI TO3HABATEILHON aKTUBHOCTH.

Bo3Hukaetr He00X0UMOCTh B CO3/IaHUU YUEOHOU MPOrPaMMbI, B KOTOPYIO
ObLIM OBbI 3aJI0KEHBI BCE HEOOXOJMMBIC YCIOBUS JJIsl OBJAJCHUS TEMHU BUJAMU
NESITEIIbHOCTH, KOTOPBIE MAKOT YYEHHKY IIUPOKYK OPHEHTAIUI0 B CHCTEME
CYyOBEKTHO-CYOBEKTHBIX OTHOIIEHUM, TJI€ YYEHUK BBICTYyMAaeT KaK aKTHUBHBIN
TBOPEIl 3TUX OTHOLICHUH (@ HE TOJBKO UX CO3€pIIaTEeh).

3HAYUT PACKPBITHE HHAWBUIYAJbHBIX MO3HABATEIBHBIX BO3MOXHOCTEH
KQXJOTO YyYEHMKAa BO3MOXHO TOJBKO TIPU OpraHu3alud JUYHOCTHO-
OpPUEHTUPOBAHHOIO OOy4YeHHMs, 4YTO OOyClIaBIMBAaeT HOBU3HY JaHHOU
MPOrpaMMBbl, COCTOSIIIYIO B pa3pab0OTKe MaTeMaTUYECKOTO coaepxKaHus, Gopm u
METOJ0B OOyUeHUsI MaTeMaTUKE, HAMIPABICHHBIX HAa ()OPMUPOBAHUE UHTEPECA K
MaTeMaTHUKE M PAa3BUTUU CIOCOOHOCTEM U HWHAUBUIYAIbHO-JIUYHOCTHBIX
Ka4y€eCTB, 3HAUYUMBIX ISl YYAIIUXCH.

[Ipu opranuzanuu JUYHOCTHO-OPUEHTUPOBAHHOTO 00yUYEHHSI HEOOXO0AMMO
MIOMHHUTh, YTO TBOPIIOM CHOCOOOB SBISIETCS CYOBEKT YYEHHS — YUYCHHK.
JleATeNbHOCTh y4Yallerocsi — OCHOBA BCEro y4eOHO-BOCHUTATEIBHOIO Mpoliecca.
HeoOxonumbie 3HaHUS MO MaTeMaTUKE ydallluecs MPUOOPETAroT TOJbKO MyTeM
CaMOCTOATENbHBIX HWHTEJUIEKTYaJbHbIX YCWIMW, a Yy4YUTellb, ONUPaiACh Ha
pa3IM4YHbIE METOJbI M CPEJCTBA, TOJBKO HAIMpPaBIISIET, OPTaHU3YET, Y4eOHBIH
MPOLECC, CO31aBAs ONPEAEICHHBIE YCIOBU.

OOpaTuM BHUMaHUE Ha HEKOTOPbIE OCOOEHHOCTH COJIepKaTeIbHOU
TEXHOJIOTUU YU4eOHOU MPOrpaMMBbl.

B ykazaHHOU collep>KaTeIbHOW YaCTU MTPOTrPaMMBbI, BBIJIEJICHBI:

. [Ipunnunel oTOOpa CONEpKaHUS HAMPABICHHOTO HA pealu3aluio
pPa3BUTHUS TBOPUYECKUX CIIOCOOHOCTEN yUalluXxcs;

 [lepeueHb OCHOBHBIX, COAEPKATENBHBIX PA3/ICIOB MIKOJIBHOTO Kypca ai-
reOpbl, ABISIOMINXCS 0a30BBIMU;

« B xaxmom coaepkaTtelbHOM paszjieie BbIACICHBI 0a30Bble TEMBI U
omnpeneNi€éH MepevyeHb y4eOHO-TIO3HABATENbHBIX M MPEJAMETHBIX KOMIIETEHIINH,



KOTOPBIMH
JIOJKHBI OBJIAJIETh yUaIlUECs;

 Copepxanue oOyyeHus, mo ainreOpe W HayajaMm a”aiuza ¢ 9 mo 11
MaTeMaTUYeCKUE KIIacChl;

* Temaruueckoe NIaHUPOBAHUE YUYEOHOTO MaTepuana;

* CTpyKTypHBIE CBSI3M MEXIY MPEJIOKEHHONW yueOHOM mporpamMMmou u
crieikypcoM «Perienne ouMnuagHbIX U HECTAaHAAPTHBIX 3a/1a4 110 MaTeMaTUKE.

B xauectBe cpencTtBa, (GOPMUPYIOLIETO OCHOBHBIE 3HAHUS U YMEHHUS
JUHUU TapaMeTpPOB, HAMU BBIACJICHBI TPU OCHOBHBIE T'PYMIbl MAaTEeMaTUYECKHUX
3a/1a4:

* 33Jlaud C MapamMeTpaMy Ha UCCIIEOBAHHE YHCa PEIICHUN;

* 33/1a4M C MMapaMeTpaMu Ha PEHICHHE MPHU BCEX TOMYCTUMBIX 3HAUEHUSIX
rnapamMmerpa;

* 33/la4d C MapaMeTpaMH, MNPU KOHKPETHO 3aJlaHHBIX YCJIOBHUSX Ha
napamerp
WJIU IEPEMEHHYIO.

VYkazaHHasi TUNMU3aIus MO3BOJISIET (POpPMUPOBATH 000OIIEHHBIE CHOCOOBI
pelIeHus TaHHBIX KJIACCOB 3ajay.

[lo MHEHHMIO TMCHXOJOTOB, B MEPHOJ CTAPIIEr0 MOAPOCTKOBOTO BO3pacTa
Han0oJiee MHTEHCUBHO PAa3BUBAETCA JIOTMYECKOE MBIIIJIEHUE IIKOJIBHUKOB, TO
€CTh CYIIECTBYET BO3MOXHOCTh [Js1 (OPMUPOBAHUS HCCIIENOBATEIbCKON
NeATEeIbHOCTU YYal[UXCHl.

Ha ocHoBe u3yyeHus JMHUU NapaMETPOB B KaueCTBE BEAYILIEU CO3/al0TCs
OnaronpusiTHbie  ycloBHSL s (OpMUpPOBaHUS  y4ueOHO-TIO3HABATEIbHBIX
KOMIIETEeHIIUN (MCCIe0BaTEIbCKUX yMEHHH) yuamwuxcs. K uucny Bemymmx
HCCIIEIOBATEILCKUX YMEHUM Mbl OTHECIM YMEHHUE BBIICIATh HCXOIHYIO
¢dbyukuo. Jnga ymenuit takoro poaa 3¢Q(heKTUBHEE HCIOJIb3YyETCS MPSIMOU MyTh
yIpaBIEHUS IESITEIBHOCTRIO yuamuxcs. [Ipu npsmMom myTu yrpaBieHUs:

* JICHCTBUE SBHO BBOJAUTCS B COAEpkKAHUE OOYUCHHUS;

* ydaluMmcs pa3bACHSETCS ONMEPallMOHHBIN COCTaB JIEUCTBUS U YCIIOBUS
ero
BBITIOJTHEHUS;

* OpraHu3yeTcs  IOcClieoBaTeIbHOE  YCBOCHUE  JICHCTBHUS  MOJ
MOCTOSTHHBIM
KOHTPOJIEM YUYUTENS, C JOCTH)KEHUEM OMPEICICHHBIX Pe3yJIbTaTOB MO 3aJaHHBIM
paHee kputrepusiM. TakUMU KPUTEPUSIMHU MOTYT ObITh: (popma BBHINIOTHEHUS
NEUCTBUS, CTENIEHb €ro 0000I1eH s, CBEPHYTOCTH U CUCTEMATU3AIUH.

dopMHUpoBaHUE BCIIOMOTaTEIbHBIX y4eOHO-II03HABATEIbHBIX KOMIIETCHIIUU
(uccienoBaTeNbCKUX yYMEHUM) OCYIECTBIISIETCS MyTEM KOCBEHHOTO YIPaBJICHUS
NESATENbHOCTRI0 yyammxcs. [Ipu KOCBEHHOM yHOpaBICHUU Yyuallluecs Yepes
CHEIUAbHO Ppa3pabOTaHHYI0 CHUCTEMY 3aJaHUil HAMNpaBISIIOTCS Ha HYXKHYIO
JEeSTENBHOCTh. B X0/1€ BBIMOTHEHNUS 3TUX 3aIaHU OHM U OCBAaMBAIOT HEOOXOAUMBIE
neiictBusa. KadecTBo ycBOeHUs NEUCTBHUS CYLIECTBEHHO 3aBUCUT OT mojabopa
3amanui. Kak mokaszama mpakTuka, pa3paboTaHHas HaMH CHCTeMa 3aJaHHid,
MO3BOJISIET O00ECHEYUTh YYalluMCs TIOJIHYIO OpPUEHTHPOBKY U ILJIJAHOMEPHOE



MOCJIEIOBATEIIBHOE YCBOEHUE YMEHUM.
[Ipu cocTaBneHnn ykazaHHOU MPOTPaMMBbI B KaXKJI0M TeMe HaMu ObUIH BbIje-
JIEHbl OCHOBHBIE 3HAHUSI U MIPEIMETHbIE KOMIETCHIIMU (KOHKPETHbIE MaTeMaTHye-
CKH€ YMEHUS U CTIOCOOBI IEUCTBUS C HUMHU ) TIOJITIKAIIINE YCBOCHHUIO YUAIITUMUCS.

N3ydyenue Kypca crnocoOCTBYeT OBJAJCHUIO 0aA306blMU 3HAHUAMU

npeaAMCTHBIX KOMHGTCHI_[I/II;'I,

3aIAI0IIMMU  OKUJAEMBI  YPOBEHb PE3YJIbTATOB

oOy4deHHus: pellaTh ypaBHEHHUs, HEPABEHCTBA U HMX CHUCTEMbl C MapamMeTpoM,
HCTOJIb3Ysl KaK aJireOpandecKkue, Tak U rpaduuecKue METO/Ibl pelIeHUs!.

TeMaTHueckoe INIAHHPOBAHHUE

10 ximaccer

Conepxanue

Yacer

JlaTa

AHaTUTUYECKUI METO]T PEIICHUS TUHENHBIX YPABHEHUN
C mapaMeTpaMHu

AHaTUTHYECKHUI METO]T PEIICHUS TUHENHBIX
HEPABEHCTB C MMapamMeTpaMu

AHaTUTUYECKUI METO]T PELICHUS TUHENHBIX YPABHEHUN
Y HEPABEHCTB C MapaMeTpamMu

AHaTUTUYECKUN METOI peleHus JpoOHO-
palMOHATbHBIX YPABHEHUN

AHaTUTUYECKUN METOI peleHus poOHO-
palMOHATBHBIX YPABHEHUN

AHaNUTHYECKUI METOJI PELICHUS] YPABHEHUN C MOAYJIEM
Y MMApAMETPOM

AHaNUTHYECKHUI METOJI PELICHUSI YPABHEHUN C MOAYJIEM
Y MAPAMETPOM

KBanparnasie ypaBHEHUs ¢ mapaMeTpamu, CBOASIIUECS K
JIMHEUHBIM

KBanparnsie ypaBHEHUs ¢ mapaMeTpamu, CBOASIIUECS K
JIMHEUHBIM

10

KBanparnsie ypaBHEHUs ¢ mapaMeTpamu, CBOASIIUECS K
JIMHEUHBIM

11

KBanpaTHbie HEpaBeHCTBA C TapaMeTpaMu

12

KBagpaTHbie HEpaBeHCTBA C TapaMeTpaMu

13

I'paduueckuii cnocob penieHus TMHEHHBIX YpaBHEHUI

14

['paduueckuii cnocoO penieHrs TMHEUHBIX ypaBHEHUM

15

Meton HHTCPBAJIOB B PCHICHHUH 3aaa4 C IIapaMeTpaMu

16

Meton HHTCPBAJIOB B PCIHICHHUH 3a44a4 C IIapaMeTpaMu

17

Meton I'MT B 3amadax ¢ napamerpamu
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18

Meton I'MT B 3amadax ¢ napamerpamu

19

I'paduueckuii cnocob penieHust ypaBHEHUH B
mockocTd (XOY) ¢ mapameTpom

20

I'paduueckuii cnocob penieHust ypaBHEHUH B
mockoctd (XOY) ¢ mapameTpom

21

I'paduueckuii cnocob penieHust ypaBHEHUH B
m1ockocTd (XOA) ¢ mapameTpom

22

I'paduueckuii cnocob penieHust ypaBHEHUH B
m1ockocTd (XOA) ¢ mapameTpom

23

3ajauu ¢ nmapamerpaMu Ipu KOHKPETHO 3aIaHHBIX
YCIIOBHSIX Ha MMAPAMETP U IEPEMEHHYIO

24

3ajauu ¢ nmapamerpaMu Ipu KOHKPETHO 3aIaHHBIX
YCIIOBHSIX Ha MMAPAMETP U IEPEMEHHYIO

25

UccnenoBanue cnocoda penieHrs UppauoHaIbHbIX
YpaBHEHUI U HEPABEHCTB C MapaMeTPOM

26

UccnenoBanue cnoco0a penieHrs UpparuoHaIbHbIX
ypaBHEHUI U HEPABEHCTB C NapaMeTPOM

27

[Ipumenenune TeopeMsl Buera npu pemieHnu 3aaad ¢
napamerpamu EI'D

28

[Ipumenenune TeopeMbl Buera npu pemieHnu 3a1ad ¢
napamerpamu EI'D

29

MeTton OLIEHKH IPU PELIEHUU TPUTOHOMETPUUECKHUX
YpPaBHEHHU C mapaMeTpaMu

30

MeTton OLIEHKH IPU PELIEHUU TPUTOHOMETPHUUECKHUX
YpPaBHEHHU C mapaMeTpaMu

31

TpuronoMerpruyeckue HEPaBEHCTBA C TapaMeTpaMu

32

TpuronoMerpruyeckue HEpaBEHCTBA C TapaMeTpaMu

33

3agauu ¢ mapamerpamu B EI'D

34

3agauu ¢ mapamerpamu B EI'D
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11 xnacc

Copaepxanue

Yacer

Jara

HOBTOpCHI/Ie. AHanuTHuyeckue MCTOAbI PCHICHUA
3aJa4 C mapamMcTpamMu

IToBTOpeHwUe. Mertopl pelIeHus JPOOHO-
palMOHAIBHBIX W KBAQJPATHBIX ypaBHCHUH W
HEPABEHCTB C IMapaMeTpaMu

[ToBrOopenue. Mertonsl pemieHUs YpPaBHEHUM C
MOJYJIEM U APaMETPOM

I'paduueckuit MeTon pelieHus anredpanvdecKux
ypaBHEHHUI B KOOPAMHATHOM MJIOCKOCTH (X0Y)




5 | I'paduueckuit Meton peuieHus aareOpandyecKux
ypaBHEHHI B KOOPAMHATHOM MJIOCKOCTH (X0Y)

6 | I'paduueckuit Meton peuieHus anreOpanvyecKux
ypaBHEHHI B KOOPAMHATHOM MJIOCKOCTH (X0a)

7 | I'paduyeckuii crnoco® pemnieHus ypaBHEHUH C
MOJyJIeM, MPU KOHKPETHO-3aJaHHBIX YCJIOBHUAX Ha
napaMeTp, B KOOPJAMHATHOMU MJIOCKOCTHU (X0a)

8 | I'paduueckuii crnoco® peiieHUss ypaBHEHUH B
IJIOCKOCTH (a0y) ¢ MapaMeTpoM

9 | Pemenue 3aa4 ¢ napaMeTpoOM METOJIOM 3aMEHbI

10 | Pemienue 3aigay ¢ mapamMeTpaMH Ha PacHoOJIOKEHHE
KOPHEW KBaJIpaTHOI'O TPEXUJICHA

11 |3amaun ¢ mapameTpaMu TMpPU KOHKPETHO-33JaHHBIX
YCJIOBUSIX HA MEPEMEHHYIO

12 | UccnenoBanue cnoco0a pelieHus MOKa3aTelbHbIX
ypaBHEHUI U HEPABEHCTB C MapaMeTPOM

13 | UccnenoBanue criocoda pemeHus JorapupMuueckux
ypaBHEHUI U HEPABEHCTB C apaMeTPOM

14 | Pemenne moKa3aTeNbHBIX U JIOrapU(PMUUECKUX
ypaBHEHHH ¢ mapameTpaMu, CBOASIIIMMCS K 0a30BbIM
3a/layaM C mapamMeTpaMy Ha PaclojoKeHUEe KOpHen
KBAJPATHOI'O TPEXUIEHA

15 | IpumeHenue  TPOWU3BOOHOM K  3ajJadyaMm €
napaMeTpamu

16 | 3amauu ¢ mapamerpamu B EI'D




