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Pabouast nporpamma no ajrebpe cocrapnena Ha ochope ®I'OC 00O, npuMepHO# OCHOBHOMN 06Pa30BATENBHON MPOrPaMMBI
OOO no maremarrike ¢ ydetom aBTopckoi mporpammsl «T. A. Bypmuctposoii. Anre6pa. C60opHuK paGoumx mnporpamm 7 — 9
KJIacChl: ocodue s yuurenei o6meobpaszoarensHeix opranusanuii/ coct. T.A. Bypmuctposa. — 2-e w3z, - M.: ITpocsemienue,
2014.», OOIT OO0 (®I'OC) MBOY «3epHOBCKas cpeHsIs MIKOIay



Pabouas nporpamma cocrapiieHa B cooTBeTcTBUM ¢ DenepanbHbIM 3aKOHOM OT 29.12.2012 Ne273-®D3 «O6 obpa3oBaHuu B
Poccuiickoit deaeparuny», TpedoBanusMu deepaabHOTO rocy1apCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa OCHOBHOI'O OOIIETO
oOpazoBanusa. IlporpamMmma cooTBeTcTBYyeT mnonoxeHussM @DenepanbHOro TOCYIapCTBEHHOIO O0pa30oBaTENbHOrO CTaHAapTa
OCHOBHOT'0 00111eT0 00pa30BaHusl, B TOM YUCJe TPeOOBaHUSAM K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTEIbHON MPOrpaMMBbl,
(dyHIaMEHTaIbHOMY SIJIPY COJZEpKaHus o01iero oopa3zoBanus, [IpumepHoi mporpaMme o MaTeMaTHKE.

IIporpamma otTpaxkaer uaeu nojoxeHus KoHIenuum AyXOBHO-HPABCTBEHHOTO pAa3BUTHS M BOCIHMTAHUS JIMYHOCTH
rpaxxaanuHa Poccuu, Ilporpammel popmupoBanus yHHBEpCalbHbIX yueOHBIX nercTBuil (YVY /), cOCTaBISIONIMX OCHOBY IS
CaMOpa3BUTHUSI W HEMPEPBIBHOTO 0Opa30BaHUsA, BHIPAOOTKM KOMMYHHUKATHUBHBIX KayeCTB, IEJIOCTHOCTH OOUIEKYIbTYpPHOTO,
JMYHOCTHOTO ¥ MTO3HABATEIBHOIO PA3BUTHUS YUALUXCS.

PaGouas mporpamMma coctaBiieHa Ha OCHOBE aBTOpckod mporpammbl T. A. BypmucrtpoBoii. Anrebpa. COopHUK pabounx
nporpamMMm 7 — 9 kjaccel: mocobue ais yuureneil oOmeoOpazoBarenbHbIX opranusanuii/ coct. T.A. Bypmucrtposa. — 2-e usg. -
M.: IIpocsemienue, 2014.

VYueonuk Maxkaperues FO.H., Munmiok H. I'., Hemikor K. . U np. «Anre6pa 9 xn.» — M.:Ilpocsenienue, 2014r.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOTI'O IIPEJIMETA «AJI'EBPA»

JInuHOCTHBIE pe3yabTAThI:

JInuHOCTHBIE pe3yabTAThI:

1) chopMUPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH oOOydaromuxcs K
CaMOpa3BUTHI0O M CaMOOOpPa30BaHUI0O HA OCHOBE MOTHUBAIIMM K OOYYEHHIO W TIO3HAHWUIO, BHIOOPY MadbHEUIIETO
oOpa3oBaHus Ha 0a3e OPUESHTUPOBKH B MUpe npodeccuid U mpo(ecCHOHaTbHBIX TPEATIOYTCHIH;

2) chOpMHUPOBAHHOCTh KOMITOHEHTOB IIEJIOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyK{ U OOIIECTBEHHOMN MPAKTHKY;



3)

4)
5)

6)

1)
2)
3)
4)
5)
6)

7)

8)

9)

c(hOpMUPOBAHHOCTh KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE CO CBEPCTHUKAMU, CTAPUIUMHU
U MIIQJIIIMMU B 00pa3oBaTesIbHOM, OOLIECTBEHHO IMOJIE3HOM, y4eOHO - MCCIIEA0BATENbCKOW, TBOPUYECKOM M JIPYruUX
BHUJIOB JEATEIIbHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOU MBICIIA B YCTHOW U MUCbMEHHOM pE€UYM, MOHUMATh CMBIC] MTOCTABICHHON
3a7]a4¥, BBICTPAUBATh ApryMEHTALIUIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI;

MpeJCTaBIeHUEe O MaTEMaTUYECKOW Hayke Kak cdepe 4YeIOBEUeCKOW NesTeIbHOCTH, 00 3Tamax ee pa3BUTHs, O e
3HAYUMOCTH JIJIsI Pa3BUTHUS IUBUIIU3AIUY;

KPUTUYHOCTHh MBIIIJICHHS, YMEHUE PACIIO3HABATh JIOTMUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSA, OTJIMYATh THUIOTE3Y OT
dakra.

MeTtanpeaMeTHbIe pe3yJbTAThI:

YMEHHE CaMOCTOSITEILHO TUIAHUPOBATh aJIbTCPHATHBHBIC MYTH JOCTHUXKEHUS IIeJiei, 0OCO3HAHHO BBIOMpATh HamboJee
3¢ peKTUBHBIC CTIOCOOBI PeIIeHUsT YIeOHBIX 1 MTO3HABATEIbHBIX 3a]1a4;

YMEHHE OCYIIECTBIATh KOHTPOJb IO PE3YyNbTaTy W MO CHOCO0y JSHCTBHS Ha YpPOBHE MPOW3BOJIHLHOTO BHUMAHUS U
BHOCHUTH HEOOXOIMMbIE KOPPEKTHUBBHI;

yMEHHE aJIeKBAaTHO OIICHWBATh MPABUIBLHOCTh WM OIMMOOYHOCTH BBHIMOJIHEHHUS Y4eOHOM 3ajadyu, €€ OOBEKTHBHYIO
TPYJIHOCTb U COOCTBEHHBIC BO3MOYKHOCTH €€ pelieHus,;

OCO3HAHHOE BJIAJCHUE JIOTUYECKUMHU JCHCTBUSIMHU OMPENCIICHHUS TOHITHH, 0000IICHHUS, YCTAHOBICHHUS POIOBUIOBBIX
CBSI3CH;

YMEHHME yCTaHaBJIMBaTh MPUUYUHHO-CJICJCTBEHHbIC CBSI3U; IMPOBOJUTH JIOTMUYECKOE PACCYXKJICHUE, CTPOUTh
yMO3aKJII0UeHUe (MHAYKTUBHOE, I€AYKTUBHOE Y 10 aHAJIOTUH) U JI€JIaTh BBIBOJIBI;

YMEHHUE CO3/1aBaTh, IPUMEHSTh U TIPEOOPa30BHIBATH 3HAKOBO-CUMBOJIIMYECKHUE CPEICTBA, MOJICIN U CXEMBI IS PEIICHUS
y4eOHBIX U TTO3HABATEIBHBIX 3a]1a4;

YMEHHE OPraHU30BBIBATH YYEOHOE COTPYJHUYECTBO M COBMECTHYIO NEATEIBHOCTh C YYHUTEIEM M CBEPCTHUKAMMU:
ompeJieNICHHE MeNIeH, pacnpeeineHne GyHKIUA U pOJIEH YYaCTHHKOB, UX B3aUMOJCHCTBHS M 0OIIHUX CITOCOOOB pabOTHI B
rpynmne;

c(hOpMUPOBAHHOCTh M Pa3BUTHE YYCOHOW M OOIIEIONB30BATEIIHCKON KOMIIETCHIIMA B O0JacTH HCIOJb30BAHUS
MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

c(hOpMUPOBAHHOCTh MEPBOHAYAIIBHBIX MPEJACTABICHUM 00 HIIESIX U O METOJIaX MaTeMaTUKH Kak 00 YHHBEPCAIbHOM
A3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBJICHUMN U MTPOLECCOB.



IIpeameTHBIE pe3yIbTATHI:

Yuenuxk nayuumces:

e BBITIOJIHSITH OCHOBHBIC JICHCTBUS CO CTEIICHIMU C IEIBIMH ITOKa3aTeIIIMH, ¢ MHOTOWICHAMH U C alTeOpandecKuMU APOOsSMU;
BBITIOJIHATD Pa3J0’)KCHHEC MHOTOWICHOB HA MHOMKUTEIHM; BBIMOIHATE TOXIACCTBEHHBIC MPeoOpa3oBaHMs PaIMOHAIBHBIX
BBIPAXCHU;

o IPUMCHATH CBOWCTBA apU(PMETUUCCKUX KBAJAPATHBIX KOPHEHW /IS BBIYUCIICHHS 3HAYCHUHW M TPEOOpPa30BaHHMI YHCIIOBBIX
BBIPKEHUH, COJIEpKAIINX KBaIpaTHbIC KOPHU;

e peliaTh JIMHEHWHBIC, KBaJIPaTHbIC YPABHCHUS U PAIIMOHATIBHBIC YPABHEHUS, CBOSIIMECS K HUM;

o pelIaTh JIMHEHWHBIC HEPABCHCTBA C OJTHOM MEPEMEHHON U UX CHCTEMBI;

¢ HAXOJIUTh 3HAYCHUS (PYHKIUH, 3aJaHHON (POopMYJIOH, TaOIHIIeH, rpad)UKOM TI0 €€ apTyMEHTY; HaXOUTh 3HAUCHHUE apryMeHTa
110 3HAYCHHIO (YHKIIUHU, 33JIaHHOHN TpaUKOM I TaOJIUIICH;

«OIIPEICIIATh CBOMCTBA (PYHKITMH IO ¢ TpaduKy; IPUMCHATh I'paUUecKUe MPEACTABICHUS MIPU PEIICHUN YPaBHCHHM, CUCTEM,
HEPABEHCTB;

e ONUCHIBATh CBOICTBA N3YYEHHBIX (YHKIIUMA, CTPOUTH UX TPadUKH.

Yuenux nonyuum 603moxcnocms:

pa3BHUBATh MPEJICTABICHUS O YUCIIE U PO BHIYUCICHUI B 4YETTOBEYECKOM MPAKTHKE;

c(hOpMHPOBHIBATH MPAKTUUECKUE HABBIKU BBIMOJTHEHUS! YCTHBIX, TUCBMEHHBIX, HHCTPYMEHTAIbHBIX BHIYMCICHUN, PAa3BUThH
BBIUUCTUTEIBHYIO KYJIbTYPY;

u3y4yaThb CBOMCTBA M rpaduku QYHKIMH, HCIOJIb30BaTh (YHKIIMOHAIBHO-TpadUUECKHE TPEICTABICHUS JJI ONMHUCAHUS W
aHaJIM3a PeabHbIX 3aBUCUMOCTEH;

MOJIYy4aTh MPEICTABIICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE U O Pa3IUYHBIX CIIOCO0AX MX M3yUCHUS,
00 0COOEHHOCTSIX BHIBOJIOB M MIPOTHO30B, HOCSIITUX BEPOSITHOCTHBIN XapaKTep;

pa3BHBATh JIOTMYECKOE MBIIUICHHE ¢ pe4Yb, JOTHYECKH OOOCHOBBIBATH CYXACHHS, TMPOBOJAUTH HECIOXKHBIC
CUCTEeMaTH3allii, NPUBOJUTH TPUMEPHI W KOHTPIPUMEPHI, HCIOIB30BaTh pA3UYHBIC S3BIKM MATEMAaTUKH (CIIOBECHBIH,
CUMBOJIMYECKUH, TpadUueCKnil) A1 WIUTFOCTPAIINH, HHTEPIPETAIIMH, apTYMEHTAIMH U JIOKA3aTeIbCTBA;

c(hOpMHPOBBIBATh MPEACTABICHUS 00 M3y4aeMbIX MOHATHSAX M METO/aX KaK BAXKHEUIIMX CPEeICTBaX MATeMaTHUYECKOTO
MOJICIIMPOBAHUS PEATTbHBIX MPOIIECCOB U SBJICHUIA.

COJAEP KAHUE YUEBHOI'O ITPEJIMETA «AJITEBPA»




1. KBagpaTuunas ¢pyHkuus

Oyukiusa. Bospacranue u yObiBanue ¢ynkuumu. KBagpartHelii TpexunieH. PasnojkeHue KBaJpaTHOrO TpexusieHa Ha
MHOXHTENU. Pelenre 3a1au myTeM BbIICIEHHs KBajpara JABy4IeHa U3 KBaJpaTHOro tpexuwieHa. Oynkius y=ax? + bx + ¢, eé
cBoicTBa, rpaduk. Ilpocreiimue mnpeoOpazoBaHusi rpaduxoB (QyHKIUNA. PerneHne HeEpaBEHCTB BTOPOW CTENEHU C OJIHOU
IIEpEMEHHOM. [Pellenre paioHAIbHBIX HEPABEHCTB METOJOM MHTEPBAJIOB. |

Ileanb — BeIpaboTaTh YMEHUE CTPOUTH IpaduK KBAJAPATUYHON (QYHKIHMHU ¥ MPUMEHATH rpaduueckue MpeACcTaBICHUs s
pelIeHNs] HEPABEHCTB BTOPOM CTENEHH C OJJHOM NEPEMEHHOM.

YMeTh pelarh HepaBEeHCTBO ax> +Bx+c.>(0 Ha OCHOBE CBOMCTB KBaJAPATUYHON (QYHKIMU

2. YpaBHeHHS M HEPABEHCTBA C O[HOI MepeMeHHOM

Llenoe ypaBHEHHE U €r0 KOpHU. Penienne ypaBHEHUI TPEThEeW U YETBEPTOM CTENEHU C OJHUM HEU3BECTHBIM C MOMOILBIO
Pa3JIOkKEHUS HA MHOKHUTENIN U BBEJICHUSI BCIIOMOTaTEIbHON IEPEMEHHOM.

VYpaBHeHUE ¢ JOBYyMSI MEpPEMEHHBIMU U e€ro rpaduk. YpaBHEHHE OKpYKHOCTU. PelieHue cucrtem, cOAEpKallUX OJIHO
ypaBHEHUE IE€pBOW, a JIpyroe BTOpPOW cTenmeHW. PelleHune 3agay METOJOM COCTaBJICHHUS CUCTEM. PelieHue cuctem IByX
YpaBHEHUI BTOPOM CTENEHU C ABYMS IEPEMEHHBIMH.

Leanb — BeIpaboTaTh YMEHUE pelIaTh TPOCTEUIITUE CUCTEMBI, COJIEpKAIINE YPABHEHUSI BTOPOM CTENEHU C ABYMSI
NEPEMEHHBIMHU, U PELIATh TEKCTOBBIE 33J1a4H C MTOMOIIBIO COCTABICHUS TAKUX CUCTEM.

3. YpaBHeHHS U HEPABEHCTBA C IByMsl llepeMeHHbIMHU
UYetnas u HeuetHas ¢pyHkunn. Oynkius y=x", OnpeneneHue KOpHs N-ii CTEIICHH.
Ieab — BBECTH MOHATUE KOPHSA N- CTETICHM.

4. Ilporpeccuu

Apudmernyeckas u reoMmeTpudeckas nporpeccuu. @opmMyIbl N-ro YjieHa U CyMMBI N MEPBBIX YJICHOB MPOTPECCHUHU.

Heab — nate noHsATHE 00 ApUPMETHIECKON ¥ T€OMETPUUECKON MPOTPECCUAX KAK YUCTIOBBIX TOCIEI0BATEIBHOCTIX
0coboro Buja.

5. DyieMeHThI KOMOMHATOPUKH U TEOPUU BEPOSATHOCTEM

Kombunatopusle 3anauun. [lepecranoBku, pa3menienus, coueranus. [lepecranoBku. Pazmemenusi. Coueranus
BeposiTHOCTH ciTydaiiHOTO COOBITHS

Heab - 03HAKOMUTH OOYYAIOUIUXCS C TOHSTUSMH IEPECTAHOBKH, PAa3MEIICHUs, COYETAHUS M COOTBETCTBYIOIIUMHU
dbopmynaMu JiJis MOJCYETA UX YKCIIA; BBECTH MOHSITHS OTHOCUTEIBHOM YaCTOTHI U BEPOSTHOCTU CIy4aitHOTO COOBITHS.



TEMATHYECKOE IINTAHUPOBAHHUE

Tema

Komuuectso
qacoB

KontponsHble
paboThI

XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH YYeHUKA (HA
YPOBHE YueOHBIX /IeiiCTBUI)

KBanparuunas ¢pyHkuus

21

2

Boruucnsate 3HaueHus QyHKIuM, 3agaHHOM (Qopmysoil, a Takke
IByMst U Tpems ¢opmynamu. OmnuchiBaTh CBOMCTBAa (YHKUIUN Ha
OCHOBE UX rpaduueckoro mpeacTaBieHusd. MHTeprnpeTnpoBaTh
rpaduku peanbHbIX 3aBUcHUMOCTeil. [loka3piBaTh cXxemaTHuecKu
TIOJIO’KEHNe Ha KOOPAWHATHOM TIOCKOCTH TpaduKoB GyHKIMH y=ax?
, y=ax?+n , y=a(x-m)%. Crpouts rpaduk dyHKImE Yy=ax>+bx+c,
YMETh yKa3blBaThb KOOPAWHATHI BEpIIMHBI MapaboJibl, €€ OcChb
CHMMETpUH, HalpaBlieHHWEe BeTBeW mapabonbl. Mcmoms3oBaTh
KOMIIBIOTEp U1 MCCIEAOBaHMUS  TOJOXKeHus  rpaduka B
KOOPJAMHATHOM IIOCKOCTH.

N300pakath cxemaTHuecKd rpaduk GyHKIHH y=X" C YETHBIM M
HederHeM N. ToHMMAaTh cMbich 3amuceii Buga Va, “Va i 1.1, Tae a —
HEKOTOpO€ 4yucio. MIMeTh mpeacTaBieHUEe O HAXOXKJIEHUU KOpHEH N-
011 CTENEeH! C MOMOIIBIO KAJBKYISATOPA.

YpaBHEHUs 1 HEPABEHCTBA C
OJTHOW MIEPEMEHHOU

14

Pemars ypaBHeHHS TpeThell W YETBEPTOl CTENEHU C IOMOIIBIO
pa3joXKeHUsT Ha MHOXKHUTEIM U BBEICHHE BCIIOMOTATEIbHBIX
MEPEeMEHHBIX, B YACTHOCTU pellaTh OHKBaJpaTHbIC YpaBHEHHS.
Pemats apoOHbIE pallMOHANBHBIE YpAaBHEHHUsS, CBOJIS MX K IIEIBIM
YPaBHEHUSM C MOCIEAYIOIIeH MPOBEPKON KOPHEH.

PemaTte HepaBeHCTBAa BTOpPOW CTEMEHH, HUCHONB3Ys Trpaduueckue
npeacraBieHus. Mcronb3oBaTh METOJ HHTEPBAIOB JJIs PELICHUs
HECJIOKHBIX PAIMOHATILHBIX HEPABEHCTB.

ypaBHeHI/IH 1 HEPABCHCTBA C
ABYMA ICPEMCHHBIMU

18

CrpouTth rpaduku ypaBHEHUH € IByMs IEPEMEHHBIMU B MIPOCTEUIINX
cilyyasix, Korja rpadukoM sBisieTcs npsimas, napabosna, runepOoia,
OKpPY>KHOCTb. Mcnonbp30BaTh UX JUIs TpaMuecKoro pelieHus: CUCTeM
YPaBHEHUH C IByMsI IEPEMEHHBIMU.




Pemate cmoco60M MOJCTaHOBKHM CUCTEMBI JBYX YPaBHEHHH C JABYMs
IIEPEMEHHBIMH, B KOTOPBIX OJHO YPAaBHEHHE IIEpBOM CTEIICHH, a
JIPYroe — BTOPOX CTEIIEHHU.

PemaTh TekcToBble 3a7auu, UCHOJIB3YSl B KayeCTBE anredpandeckoiut
MOJEJIM CUCTEMY YypPAaBHEHMM BTOPOM  CTENEHH C  JBYMs
IIEPEMEHHBIMU; PEIIATh COCTABJICHHYIO CUCTEMY, HHTEPIPETUPOBATH
pe3yJIbTar.

Apudmernueckas u
reoMeTpHuyecKas porpeccuu

15

[IpumensTs UHJIEKCHbBIE 0003HaYeHU S Ui YJIEHOB
MOCJIEZIOBATEIbHOCTEN. [IpuBouThH IPUMEPBI 3alaHus
nocneqoBareabHocTel  (GOpMysoil N-TO wWieHa U PeKyppeHTHOM
dopmynoil. BwiBoguTh Qopmynsl N-ro ujgeHa apudMeTHYecKon
IPOrPECCUU M TEeOMETPUYECKOH MPOrPEecCHH, CYMMBbI MEPBBIX N
YWIEHOB apu(MeTHyeckol M reoMeTpHUYecKON MpOorpeccuid, peuarhb
3aa4yd € HCHOJb30BaHMEM  ATHX  ¢opmyia.  JlokaspiBaTh
XapaKTEPUCTHIECKOE CBOMCTBO apu(hMETUUECKONW M TeOMETPHICCKOM
MPOTPECCUH.

[IpuBomuTE mNpUMEpPHl JMHEHHOIO pPOCTAa WIEHOB HEKOTOPBIX
apu(METHUECKUX MPOrPEeCcCHil M AKCIOHEHIHUAIBHOIO POCTA YJIECHOB
HEKOTOPBIX TE€OMETPUYECKUX mporpeccuil. Pemats 3amaum  Ha
CJIO’KHBIE IPOLIEHTBHI, UCIIOJIb3YsI IPH HEOOXOAMMOCTH KaJIbKYJISITOP.

DneMeHTbl KOMOMHATOPUKU U
TEOPUU BEPOSATHOCTEH

13

BeimonauTh mepebop Bcex BO3MOXKHBIX BApUAHTOB Ui Iiepecyera
00beKkTOB M KOMOMHAaUMU. [IpuMeHSATh NpaBUIO KOMOWHATOPHOIO
YMHO>KEHHUSI.

PacrioznaBate 3asaun Ha BBIYMCICHHE 4HCIa MEPECTaHOBOK,
pa3MelIeHH, COueTaHUl U IPUMEHSITh COOTBETCTBYIOIINE (DOPMYIIBI.
Boruncnsate yactoTy cimydaitHOro coObiTusi. OlIeHHBATh BEPOSITHOCTD
CIIy4allHOTO COOBITHSI C TOMOIIBIO YacCTOThl, YCTaHOBJICHHOMU
OTIBITHBIM TTyTeM. HaXoauTh BEpPOSITHOCTH CIy4ailHOTO COOBITHS Ha
OCHOBE KJIACCUUECKOTO OIpEIeNeHUs] BEpOATHOCTU. [IpuBoauTh
pPUMEPHI TOCTOBEPHBIX U HEBO3MOKHBIX COOBITHIA.

IToBTOpEeHne

21

102
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