AHHOTAHUSA
Kk paboueii nporpamme no ajredpe (PI'OC) 8 kiaacca

PaGouas mporpamma 1o anredpe asist oOyyaronuxcs 8§ Kiacca COCTaBJIeHa B COOTBETCTBUH C
npUMepHOH nporpammoit «Anredpa» CO0pHUK pabouux mporpamMm. 7—9 Kiaccel: I mocooue
JUIS yauTenel o0meo0pa3oBaTelbHbIX. oprann3anuii / [coctaButens T. A. bBypmuctposa]. — 2-¢
u3 1., gon. — M.: [Ipocemenue, 2014. k npenMeTHON TUHIK Y4eOHIKOB «Anredpa. 7 kiaccey /
FO.H. Makapsiues, H.I'. Munmtok u ap.; nox pen. C.A. Temsxosckoro. M.: [Ipocsemenue, 2016
I. U C OCHOBHOW 00pa30BaTesIbHOI MporpaMmmon

Ha u3ydenune npeamera «AnreOpa» ans oOydarommxcs 8 kiacca B ydeOHOM TUIaHe (rinana
MAOY «IIpuuprteimckas COLL» - «Abanakckas COIL» oTBeneno 3 yaca B Heaento, 102 yaca B
rof

I[Inanupyemble pe3y/ibTaThl 0CBOECHHSI YUeOHOT0 npeaMeTa «AJredopa»
Yuenuk nayuumcs

DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH
- OnepupoBath Ha 6a30BOM ypOBHE MOHATUSIMHU: MHOKECTBO, AJIEMEHT MHOKECTBA,

MTOJIMHOKECTBO, TPHUHAJICKHOCTH;

- 3aJ]7aBaTh MHOYKECTBA MEPEUYHCICHUEM HX DJIEMEHTOB;

- HAaXOJUTh TIEpeceueHne, 00beTMHEHNE, TTOAMHOKECTBO B IMTPOCTEUININX CUTYAIIUSX;
- OIepupoBaTh Ha OA30BOM YPOBHE MOHATUSMU: OINIPEAETICHHE, aKCUOMa, TEOpPEMa,
JI0Ka3aTeNIbCTBO;

- IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI 711 110 ATBEPIKICHHSI CBOUX BBICKa3bIBAHUH.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomemos:.
- HCTI0JIb30BaTh rpaduueckoe npeAcTaBIeHue MHOKECTB JIJIsl ONMCAHUS peabHbBIX MMPOLIECCOB U

SIBIICHUH, TIPU PELLICHUH 3a/1a4 IPYrUX y4eOHBIX MPEAMETOB.

Yuciaa
- OnepupoBath Ha 6a30BOM YPOBHE MOHATHUSIMH: HATYPAIBHOE YUCIIO, 1IE€JI0€ YUCIIO,

0OBIKHOBEHHAs APOOb, NeCATUYHAS IPOOb, CMEIIaHHas ApOo0b, pallMOHATBLHOE YHUCIIO,
apru(METHYECKUIA KBAJIPATHBIH KOPEHb;

- UCIIOJIb30BaTh CBOMCTBA YKCEII U MTpaBuja JCUCTBUI MPU BBHITTOJTHCHUH BBIUYMCICHU;

- UCIIOJIb30BaTh MPU3HAKH ACIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN U
pelIeHUN HECIOKHBIX 3a1a4;

- BBIMIOJIHATH OKPYTJICHUE PAIlMOHATILHBIX YHCET B COOTBETCTBUHU C IIPABUIIAMU;

- OLICHMBATh 3HaYEHHE KBAJAPATHOTO KOPHS U3 MOJIOKUTEIBHOTO IIEJIOT0 YUCIIa;

- pacro3HaBaTh PaIlMOHAJILHBIC U UPPAIIMOHATIBHBIC YHCIIA;

- CpaBHUBATh YHCIIA.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:
- OIIEHUBATh PE3yNIbTAThl BHIYMCICHUH MPU PEIICHUH MPAKTUYECKUX 33124,

- BBITNIOJIHSTH CPaBHEHHE YHCEN B PEaIbHBIX CUTYALIUAX;
- COCTaBJIATh YMCIIOBbIE BBIPAXKEHUS IPU PEIISHUH MPAKTHUECKUX 337a4 U 3a]a4 U3 APYrux
y4eOHBIX NPEIMETOB.

To:knecTBeHHBbIEe MPeOOpPa30BaAHNSA
- BeImostHATE HecoKHBIE TPe0Opa3oBaHMs U BEIYUCICHUS 3HAYSHUH YHCIIOBBIX BBIPAKCHUH,

COZACPpKAUX CTCIICHU C HATYPAJIbHBIM IOKA3aTCJICM, CTCIICHU C ICJIBIM OTPULATCIIbHBIM
IIOKa3aTCJICM,

= BBIIIOJIHATH HECJIO>KHBIC Hp606p8.30BaHI/I$I OEIIBIX BLIpa)KeHI/II‘/’IZ PaCKpLIBATb CK06KI/I, MMPpUBOANUTH
HO,Z[O6HBIC cJiaraCMbIc,



- HCTIOJIB30BAaTh (POPMYIIbI COKPALICHHOTO YMHOXEHHUs (KBAJApaT CyMMBI, KBapaT pa3HOCTH,
Pa3HOCTb KBAJpPaTOB) [yl YIIPOILEHNS BBIYMCICHUN 3HAUEHUIN BbIPAXKEHUI;

- BBITIOJIHATH HECIIOXKHBIE TPeoOpazoBaHus ApOOHO-TMHEHHBIX BBIPAKECHUH U BRIPAKEHUH €
KBaJPaTHBIMU KOPHSIMH.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:
- IOHUMAaTh CMBICII 3aIMCH YUCJIa B CTAHAAPTHOM BUJIE;

- OIICPUPOBATH HA 0a3oBOM YPOBHC IOHATHEM «CTaHAAPTHAA 3allUCh YUCIIa».

YpaBHeHHS U HEPABEHCTBA
- OnepupoBath Ha 0a30BOM YpPOBHE MOHITUSIMU: PaBEHCTBO, YHCIOBOE PAaBEHCTBO, YPABHEHHUE,

KOpPEHb YPaBHEHUS, PEIICHUE YPABHEHUS, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE
HEPABCHCTBA,

- IIPOBEPSATH CIIPABEIMBOCTh YHCIIOBBIX PABEHCTB U HEPABEHCTB;

- pelaTh JMHEHHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOIALIMECS K JINHEWHBIM;
- pelaTh CUCTEMBI HECJIOKHBIX JIMHEHHBIX YPAaBHEHM, HEPABEHCTB;

- IPOBEPATH, ABJSAETCS JIU JAHHOE YUCIIO PELICHHEM YpaBHEHUS (HEPAaBEHCTBA);

- pemiath KBajipaTHbIE ypaBHEHUS MO (GopMylie KOpHEW KBaJpaTHOTO ypaBHEHUS;

- n300pakaTh pelIeHUs] HEPAaBEHCTB U UX CUCTEM Ha YHCIOBOM MPSIMOM.

B noeceonesnoi scuznu u npu uzyuenuu opyzux npeomemos:
- COCTaBJIATh U PEIIaTh JIMHEWHBIC YPABHEHHS TIPH PEIICHUH 3a]1a4, BO3HUKAIOIINX B JPYTHUX

y4eOHBIX MpeaMeTax.

D yHKIUA
- HaxonuTe 3HayeHune PyHKIUHU MO 3aJaHHOMY 3HAUEHUIO apTyMEHTa;

- HaXOJWTh 3HAYCHUE aPTyMEHTA IO 3a]aHHOMY 3HAYCHUIO (PYHKITUH B HECIIOKHBIX CHTYaIlUsX;
- OTIPEACTIATH MOJIOXKEHHUE TOYKH 110 €€ KOOPINHATAaM, KOOPIMHATHI TOYKH I10 €€ MOJIOKEHUIO Ha
KOOPJIMHATHOM TJIOCKOCTH;

- 110 rpauKy HaXOAUTh O0JIACTH OTIPEICTICHHS, MHOXKECTBO 3HAYCHUH, HYJTU (QYHKIIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3PACTAHMS U YOBIBAHUS, HAUOOJIbIIIEE U
HaMMCHBIIee 3HAYCHUS PYHKIIIH,

- CTpOUTH TpauK TMHEHHON PyHKIIHH;

- IPOBEPSITh, SABJISICTCS JIU NaHHBIH rpaduk rpaduKkoM 3aJaHHOM GYHKINUU (JIMHEHHOM,
KBaJ[paTUIHOM, 00paTHOW MPOTIOPIUOHATBHOCTH);

- OTIpeACTATh MPUOJIMKCHHBIC 3HAYCHUSI KOOPIMHAT TOYKH IepeceYcHUs TpapuKoB (PyHKIINNT;

B noBceHeBHO¥ KU3HM U NIPH U3YYEHHH APYTUX NMPeIMETOB:
- UCTIOJIb30BaTh TpaUKU PeaIbHBIX IMPOIIECCOB M 3aBUCHMOCTEH VIS OTIPEICIICHHUS X CBOWUCTB

(HanOoblIue U HAUMEHBIIINE 3HAYEHUS, IPOMEKYTKH BO3pacTaHUs U yObIBaHUS, 00IacTH
MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAYECHUH U T.IL.);

- HCTI0JIb30BaTh CBOMCTBA JIMHEHHOW (PYHKIINH U ee rpaduK Mpu pelIeHu: 3a1a4 U3 APYrux
y4eOHBIX MPEAMETOB.

TexcToBBIE 3a729H
- Pemiate HECIOKHBIE CIOXKETHBIE 3a/1a4H Pa3HBIX THIIOB Ha BCe apu(MeTHdecKue NeHCTBUS;

- CTPOUTH MOJIETIh YCIIOBUS 3a/1au (B BUJIE TaOIHIIBI, CXEMBI, PUCYHKA HIIM YPaBHEHUS), B
KOTOPOM JJaHbl 3HAYEHUS JBYX U3 TPEX B3aUMOCBSI3aHHbBIX BEJIMYHH, C LEbIO MOMCKA PEIICHUS
3aa4H;

- OCYIIECTBJIATH CITOCOO TIOMCKA PEIIeHUs 3a7]a4i, B KOTOPOM PAaCCYKJIECHUE CTPOUTCS OT
yCIOBUS K TpeOOBAHUIO MIIA OT TPeOOBAHUS K YCIOBHIO;

- COCTaBJISATH IJIaH PEIICHUS 3a/1a4H;



- BBIJICJIATD JTallbl pELICHU 3a/1a4U;

- UHTEPIIPETUPOBATH BEIYUCIUTEIIbHBIE PE3YNIbTAThl B 3aJ1a4€, UCCIEN0BATh [I0Jy4EHHOE
pELlICHUE 3a1a4H;

- 3HaTh pa3jIM4Kle CKOPOCTENl 00BEKTA B CTOSTUEH BOJE, IPOTUB TEUEHUS U 110 TEUECHUIO PEKU;

- pelarth 3a/1a4d Ha HaXOXKJACHUE YaCTH YUCIIA M YUCIIa 110 €ro 4acTH;

- pemiarth 3a/la4M pa3HbIX TUIOB (Ha paboTy, HA IOKYIKH, Ha IBUKEHUE), CBA3BIBAIOLUX TPU
BEJINYUHBI, BBIJICIATH 9TH BEJIMYHMHBI 1 OTHOLIEHUS MEXIY HUMU;

- HAXOJUTh IIPOLEHT OT YMCJIa, YACIIO 10 IPOLIEHTY OT HEr0, HAXOAUTh IIPOLEHTHOE CHUKECHHE
WJIY IIPOLIEHTHOE TIOBBIILICHUE BEJIMYNHBI;

- pelaTh HECJIOKHBIE JIOTMYECKUE 3314l METOJIOM PACCYXKACHUM.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux npeomemos:
- BBIJIBUTATh THIOTE3bl O BO3MOKHBIX MPEAETbHBIX 3HAUYCHUSIX MCKOMBIX B 3aJadye BEIUYUH

(menatb NPUKUIKY)

Coaepxxanue ydeOHOro npeamera «AJaredpay»

IMoBTOpenue (3 yaca)
VYpaBaenus. KoopauHaTHas miockocTh PelieHne TeKCTOBBIX 3a4a4

Paunonanabublie qpodu (21 yaca)
Pammonansras 1po0b. OCHOBHOE CBOMCTBO JpoOU, COKpaIeHue aApooeid. Anredpandeckas
npo0b. Cokparenue anredpandeckux apooeit. [IpuBenenue anredpanyeckux apooeit K odmemy
3HaMeHarento. JleficTBus ¢ anreOpanueckuMu JpoOsSMHU: CIOKEHUE, BHIYMTAHNE, YMHOXKEHUE,
JiefieHue, BO3BEACHHE B CTENEeHb. T0XKIeCTBEHHbIE TPE0Opa30BaHUs PAllMOHATBHBIX BBIPaKEHUI.
OyHKIUA U ee TpaduK.

KBagparubie kopHu (13 yacoB)
ApubMeTnueckuii KBaJipaTHBIN KOpeHb. [IpeoOpa3oBanue BbIpaKEHUM, COACPKAIITIX
KBaJIpaTHbIE KOPHU: YMHOXEHHE, JIeJIeHNE, BBIHECEHHE MHOKHUTENS U310/ 3HaKa KOpHS,
BHECEHUE MHOXKUTEIS 101 3HaK KopHs. [loHsTHe 00 uppanroHanbHbIX yucaax. Oomue
CBEICHHUS O AeUCTBUTEIbHBIX ynciax. KBaapatueiil kopeHs. [loHsTHE 0 HAXOXKIEHUU
MpUOIMHKEHHOTO 3HAYeHUS KBaJApaTHOro KopHs. CBOMCTBa KBaJAPaTHBIX KOPHEH.
I[Ipeo6pa3oBanus BLIPAKEHHIA, CoepKalMX KBagpaTHbie KopHU. DyHKIUA y= X?  ee cBolcTBa
u rpaduk.

KBagparnblie ypaBHenus (23 yaca)

Henounneie kBagpaTHbie ypaBHEHUs. JIMCKPUMUHAHT KBaJpaTHOTO ypaBHeHUs. PopMmyra KopHel
KBazpaTHoro ypaBHeHus. Teopema Buera. Teopema, oO6paTtHast reopeme Buera. Pemenue
KBaJIPATHBIX YPaBHEHMIA: HCIIOJIb30BaHKE (GOPMYIbI 17151 HAXOKICHHS KOpHEH, pa3oKeHue Ha
MHO>KHTEJIH, T0A00p KOPHEH ¢ HCToIb30BaHuEM TeopeMbl Bueta. KonruecTBo xopHei
KBaJIPAaTHOTO YpaBHEHUS B 3aBUCUMOCTH OT €ro IUCKpUMHUHAHTA. PelieHue panuoHalbHBIX
ypaBHeHu#. Penienue 3aga4, npuBOISIIMX K KBaPATHBIM YPAaBHEHUSIM U MIPOCTEHIINM
paloHaIbHBIM yPaBHEHUSIM.

HepasencrBa (19 yacos)
Uucnossie HepaBeHcTBa. CBOICTBA YMCIOBBIX HEpaBEeHCTB. [[poBepka cripaBelIMBOCTH
HEPaBEHCTB MU 3a/IaHHBIX 3HAUEHUSX epeMeHHbIX. HepaBeHCTBO ¢ nepemenHoi. Ctporue u
HecTporue HepaBeHCTBa. OONACTh ONpeeNieHUs] HepaBeHCTBA. PerieHre TMHEeHbIX HEPaBEHCTB
CucremMbl HEpaBEHCTB C OJHOM NIEPEMEHHON. Penenne cuctemM HepaBeHCTB C OHOI
MePeMEeHHON: THMHENHHBIX. M300paskeHre petieHns: CHCTEMbl HEpAaBEHCTB Ha YHCIOBOM MPSMOIA.
3anuck pelieHus: CUCTEMbl HEPABEHCTB.

CreneHb ¢ HeJbIM MOKAa3aTeJeM JJIeMeHThI cTaTUCTHKM. (12 yacoB)
CreneHs c 1menbIM MokazareneM. TabnuyHoe u rpaguueckoe IpeCcTaBlIeHNne JaHHbIX,
CTONIOYAThIC U KPYTOBBIE AUArPaMMBI, IpaduKu, MPUMEHEHHE qUarpamMm U rpaduKoB s
OTIMICAHUs 3aBUCUMOCTEH pealbHbIX BETUYHH, U3BJIeueHrne NHPOPMAIIUU U3 TAOIHII, JHarpaMM U



rpa¢dukoB. OnucarenbHble CTATUCTHYECKUE ITOKA3aTeIN YMCIOBBIX HAOOPOB: CpeiHee
apupmeTHyecKoe, MeIuana, HanOoJIbIlIee ¥ HANMEHBIIIee 3HAYCHUSI.

HUrorosoe nosropenue (11 yacon)
Pannonanenbie 1po6u. [IpeoOpasoBanue BEIpaXEHUM, COAEPKALLUX KBaIpaTHbIE KOPHHU.
KBanparssle ypaBHeHus. Penienue 3a1a4 ¢ noMolipto ypaBHeHui. CreneHp u €€ cBOCTBa.
HucnoBble HEPABEHCTBA.
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