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IMosicuuTeILHASA 3aIMCKA

PabGouass mnporpamma mo anrebpe [uisi 8 Kilacca cocTaBlieHa B COOTBeTCTBUU ¢ DenepanbHbIM T'OCYJAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00Iero o0pa3oBaHus, Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa30oBaTENIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus U C y4ETOM NMPUMEPHON 00pa30BaTEIbHON MPOrpaMMBbl IO MaTeMaTuke g 5-9 kiaccoB, yTBep:kIEHHOW MuUHHCTEpCTBOM OOpa3oBaHMs U
Hayku P®, u mporpamMmbl 1o MareMaTHKe K y4eOHHKY s 8 Kiiacca 00Ieo0pa3oBaTeIbHON IIIKOJIBL.

OO6pazoBaTenbHas ACITEIHHOCTh OCYIIECTBIIICTCS B COOTBETCTBHHM ¢ jutieH3ueir Ne 0652 ot 28 deBpans 2017r.

[IporpamMma cooTBeTcTBYeT yueOHHMKaM «AusreOpa» B IBYX uacTsaxX (yueOHUK M 3amavyHuk) ans 8 kimacca/ A.I.Mopakosudy, T.H. Mumycruna, E.E.
TynbunHckas. — M. : Muemosuna, 2015r.

YpoBeHb 0cBOeHHSI TPOrpaMMBbI - 6a30BbIH.

Hemn:

I'1aBHOM 1He/IbI0 HIKOJIBLHOTO 00Pa30BAHMS SIBJIICTCS pa3BUTHE peOeHKAa KaK KOMIIETEHTHOH JIMYHOCTU IIyTEM BKJIIOUEHHs €ro B pa3JIMUHbIE BU]IbI
[ICHHOCTHOM Y€JIOBEUECKON NEATEIbHOCTH: yueba, Mo3HaHne, KOMMYHHKALU S, TPO(PECCHOHATLHO-TPYI0BOM BBIOOD, TMYHOCTHOE CAMOPa3BUTHE, IICHHOCTHBIC
OpHUEHTAIUH, IOMCK CMBICIIOB XHU3HeAeATeIbHOCTH. C 3TUX MO3UIMH 00yueHre paccMaTpUBAeTCsl KaK MPOIECC OBJIAJAEHUS HE TOJIBKO ONpeieIeHHON CyMMOM
3HAHUHM U CUCTEMOI COOTBCTCTBYIOIIHUX yMCHI/Iﬁ 1 HaBBIKOB, HO ¥ KaK MMPOUECC OBJIAACHUA KOMIICTCHIUAMMU. 9t0 OIpCACINIIO IEJIN O6y‘ICHI/I$I MaTEMATHUKCE.

® OBJIQJICHUE CUCTEMON MaTeMaTHYECKUX 3HAHUN U YMEHUH, HEOOXOUMBIX Il IPUMEHEHUS B IPAKTUYECKOH eATEIbHOCTH, U3YUEHHUS CMEXKHBIX
JUCLHUIUIMH, IPOJODKEHUS] 00pa30BaHus;

® HWHTC/UICKTYAJbHOC PpPa3sBUTHUC, q)OpMI/IpOBaHI/Ie KadyeCTB JIMYHOCTH, H€O6XOI[I/IMI)IX YCJIOBECKY JJId HOJ'IHOIIGHHOI71 KU3HU B COBPECMCHHOM
06IH€CTBCI SICHOCTb U TOUHOCTb MBICJIN, KPUTUYIHOCTb MBINIJICHUA, HHTYULIUN, JTIOTHYCCKOC MBIIIJIICHUEC, 3JICMCHTBI MFOpHTMH‘I@CKOﬁ KYJIbTYPBEI,
IPOCTPAHCTBEHHBIX MPEJCTABICHHUM, CIIOCOOHOCTH K NMPEOA0JIEHUIO TPYIHOCTEH;

o q)OpMI/IPOBaHl/Ie HpeI[CTaBJ'IeHI/If/'I 00 HACAX WU METOJAaX MATCMATHKU KaK YHUBCPCAJIBHOI'O fA3bIKa HAYKWM M TCXHUKH, CPCACTBA MOACIUPOBAHUA
SBJICHUU U ITPOLIECCOB;

® BOCIHTaHHUE KYJIbTYphl TUYHOCTH, OTHOLLICHHE K MaTEMAaTHUKE KaK K 4YacTH OOIIeUeIoBeUYeCKO KyIbTypbl, IOHUMAaHNE 3HAYUMOCTH MaTeMaTHKU
JUIsL HAy9HO-TEXHUYECKOr0 IIporpecca.



Oo0mas xapakTepucTuKa Kypca ajare0psol B 8 kiacce

Copepxanne Kypca anreOpsl B 8 Kilacce MPEICTaBICHO B BHUJE CICAYIOIIMX COICPKATEIbHBIX pa3lieloB: «AJredpa», «HHcCI0BbIe MHOMKECTBA,
«DyHKIMHN», «AJIredpa B MCTOPUYECKOM Pa3BUTHM.

Copepxanne pazzaena «AJredopa» GopMHUpPyeT 3HaHHUS O MAaTEMATHYECKOM S3bIKE, HEOOXOJMMEBIC JUIsl PEIICHUS MaTEeMAaTHYSCKHUX 3a/ad, 3a/1a4 W3
CMEXHBIX JUCUUIUIMH, a TaKXe MpaKTHUeCKUx 3amad. M3ydyeHue martepuana crnocoOCTByeT (OPMUPOBAHMIO Yy Y4alIMXCSd MaTeMaTHYECKOro arrmapara
pelieHns 3a1ad C MOMOLIbI0 ypaBHEHUM, CUCTEM YypaBHEHUN M HEpPaBEHCTB. Marepuan JaHHOrO paszesia IpPEeJCTaBIE€H B acCIEKTEe, CIIOCOOCTBYIOIIEM
(GbOopMUPOBAHUIO Y yUalIUXCS YMEHHUS MOJB30BaThCs anroputMaMu. CyliecTBeHHas! poJib MPH 3TOM OTBOAMUTCSI Pa3BUTHIO AITOPUTMHUYECKOTO MBILIUICHUS —
BAKHOM COCTABJISIOLIEH MHTEIUIEKTYaJIbHOTIO PA3BUTHS YEIIOBEKA.

Copepxanue pasnena «UuncaoBble MHOKECTBA» HAICJICHO HA MaTeMaTHYECKOE pa3BUTHE ydaluxcs, GOPMUPOBAHUE Y HUX YMEHHUS TOYHO, CKATO U
SICHO M3J1araTh MBICJIIM B YCTHOW M MUCBMEHHOM peud. Marepuan pasaerna pa3BUBAET MOHATHE O YKCIIE, KOTOPOE CBS3aHO C M3YYEHHUEM JIEWCTBUTEIIbHBIX
YUCEel.

Hens comepxanus paznena «@yHKIMW)» — MOJYyYEHHUE NIKOJIbHUKAMU KOHKPETHBIX 3HAHUN O (PYHKIIMU KaK BaKHEUIIEH MaTeMaTHYECKON MOJeNu
JUISL ONMCAHMSI U UCCIICOBAHMs TPOILIECCOB M SABIECHUN OKpyskaromero mupa. COOTBETCTBYIOIIMI MaTepual CrocoOCTBYET Pa3BUTHIO BOOOpaKEHUS U
TBOPUYECKUX CIIOCOOHOCTEH yUaluxcsi, yMEHHUIO UCIIOJIb30BATh PA3IMYHBIC SA3BIKM MaTEMATUKH (CIIOBECHBIN, CAHMBOJIUYECKHH, TpadUuecKuii).

Paznen «Aareépa B MCTOPUYECKOM Pa3BUTHM» NIPpeIHA3HAYCH sl JOPMHUPOBAHUS NIPEICTABICHUN O MaTeMaTHKE KaK YaCTH YEIOBEYECKOUN KYIbTYpPHI,
JUIs1 OOIIETO Pa3BUTHS MIKOJIBHUKOB, CO3AHUS KYJIbTYPHO-UCTOPHUUYECKOMN CPEIbI

TpebGoBaHusl K yPOBHIO NOATOTOBKHM Yuyaluxcs 8 Kiacca

B pesysabTare n3y4eHus ajaredpbl y4eHUK J0JKEH

> 3HATH/MIOHHUMATD

[ ] 3HAYCHUC MElTGM&TH‘-ICCKOfI HaYKI/I JJIA peIHGHI/ISI 3aJa4, BO3HUKaIIIUX B TGOpI/II/I nu HpaKTI/IKe;

¢ 3HAQYCHUC NPAKTUKHU U BOIIPOCOB, BO3HUKAIOIIHX B caMoOUl MaTeEMAaTUKE IS (1)0pMI/IpOBaHI/I5{ " Pa3sBUTUA MaTeMaTHYEeCKOUI HAyKH; UCTOPUIO pa3BUTHUA
IIOHATHA YHCJIA,
yMeThb

[ ] BBITIOJIHATH apI/I(i)MeTI/ILIeCKI/Ie )IGfICTBI/I?I, coucras YCTHI)IC " IINCBMCHHBIC HpI/ICMI)I; HAaXOIUTh 3HAUYCHUS KOprI HaTypaJ'II)HOI\/JI CTCIICHU,

[ ] COCTaBJIATH 6YKBGHHBIC BBIpa)KeHI/IH nu (bOpMy.]'IBI 10 YCJ'IOBI/IHM 3aj1a4, OCYHICCTBJ'ISITB B BI)Ipa)KeHI/IﬂX n q)opMynax YHUCJIOBBIC ITOACTAHOBKU U
BBITIOJIHATE COOTBCTCTBYIOIIUC BLIUUCIICHUSA, OCYHICCTBIIATL IMMOJACTAHOBKY OJHOI'O BBIPAXKCHUSA B APYroO€; BbIPpAKATH U3 (I)OpMyJ'I OIHY NCPEMCHHYIO
4yepes OCTallbHBIE,

® BBITIOJIHATH OCHOBHBIC ﬂeﬁCTBHH C MHOTOWJICHAMH MU aJIr eraI/I‘-ICCKI/IMI/I )lp06HMI/I; BBITIOJIHATE PA3JIOKCHUC MHOT'OYJICHOB Ha MHOKUTECIIN; BbIIIOJIHATDH
TOXACCTBCHHBIC BBIPAKCHUA pAllMOHAIIBHBIX BBIpa)KCHI/II\/'I;



® [PUMEHSTH CBOMCTBA apU(PMETHUECKUX KBAJAPATHBIX KOPHEH I BBIYMCICHUS 3HAYEHUH M MPeoOpa30BaHUN YMCIOBBIX BBIPAKEHHM, COIEpKAIIUX
KBaJ[paTHbIC KOPHH;

e pewmarb JUHEWHBIC, KBAJpaTHbIC YPABHEHUS U PALMOHAIBHBIC YPABHEHUS, CBOISIIMECS K HUM CHCTEMbI JIBYX JHHEWHBIX YPaBHEHUN U HECIOXKHBIE
HEJIMHEWHbIE YpPaBHEHUS;

e pelIaTh JMHEHHbIE U KBAJPATHBIC HEPABEHCTBA C OAHOU IIEPEMEHHOM U UX CUCTEMBI;

e pemarb TEKCTOBBIE 3a/aud anreOpanyecKuM METOJIOM, HHTEPIPETHPOBATH MOJYYCHHBIE pe3yJbTaT, MPOBOIUTH OTOOp pEUICHWH, HCXOIs U3
(bOopMyITUPOBKH 3a1a4H;

e 1300paXkaTh YKciIa TOUKAaMHU Ha KOOPIUHATHON MPSMOIi;

® OmnpeneisaTb KOOPAWHATHI TOYKH IJIOCKOCTH, CTPOUTH TOYKH C 3aJlaHHBIMM KOOpAWHATAMM; M300pa)kaTh MHOKECTBO PEIICHUN JHHEWHOTO
HEPaBEHCTBA;

® HAXOAWTh 3HAUEHUs (QYHKINH, 331aHHON (hopMysoH, Tabnuiel, rpaduKoM 1Mo ee apryMeHTY; HaXOAUTh 3HAYEHUSI apIyMEHTa 0 3HAUYCHHUIO (PYHKITUH,
3aIaHHOM rpauKOM WITH TaOIULICH;

® OmpeneNsITh CBOMCTBA GYHKIMH 10 ee rpaduKy; MPUMEHITh rpaguuecKue MpeICTaBICHUs IPU PEIIeHUH YPaBHEHUH, CCTEM, HEPABEHCTB;

® ONHCHIBATH CBOWCTBA M3YYCHHBIX (YHKIUH, CTPOUTH UX TpaduKy;

e U3BIEKaTh HH(OPMAIHIO, IPEACTABICHHYIO B TAOIUIIaX, HA AUarpaMMax, rpadukax; COCTAaBIATh TaOJIHIIbI, CTPOUTH AUArPaMMBI U TpaduKu;

IJIaHE 10 KaXKJI0M TEME.

pelaTh cJeAyllye ;KU3HEHHO-TIPAKTHYECKHUe 32a4H:
®  CaMOCTOATENIbHO IIPUOOPETATh U MPUMEHATh 3HAHUS B PA3JIMUHBIX CUTYAIUX;

paboTaTh B rpynmnax;

apryMeHTHPOBATh U OTCTauBaTh CBOIO TOUKY 3PEHUS;

YMETh CIyIIaTh JPYTUX; U3BJIEKaTh YUeOHYI0 HH(POPMAIIUIO HA OCHOBE COMOCTABUTEIBHOTO aHAIN3a 00BEKTOB;

M0JIb30BATHCS MIPEIMETHBIM yKa3aTeleM SHIUKIIONEIUN U CIIPAaBOUYHUKOB JJI HAaX0XACHUS HH(OpMalun

Oo6s13aTeIbHBI MUHMMYM CO/I€P:KaHUA 10 ajredpe

1. Anredpanyeckue BbipaskeHusi. bykBeHHbIE BbIpaxKeHUs (BbIpaKEHUS C epeMeHHbIMH). YucioBoe 3HaueHne OyKBEHHOTO BbIpaskeHus. JlomycTumele
3Ha4YeHUs MEePEMEHHBIX, BXOJAIIUX B anreOpandeckue BolpakeHHs. [loacTaHoBKa BbIpaXKeHUH BMECTO NMEpEMEHHbIX. PaBeHCTBO OYKBEHHBIX BBIPAKEHUH.
ToxnecTBo, 10Ka3aTenbCTBO TOXAECTB. [IpeoOpa3zoBaHus BbIpaKeHUII.

2. CeoiicTBa cTeneHeil ¢ mHeabIM moka3atreneM. MuorouwieHbsl. CloXeHUE, BBIYUTAHHE, YMHOKEHHE MHOTOWwIeHOB. DOpMyIbl COKpAIIEHHOTO
YMHOXEHHS: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH, KyO CyMMbI U Ky0 pazHocTu. DopmMyiia pa3HOCTH KBaJApaToB, popMysia CyMMbl KyOOB U pa3HOCTU KyOOB.
Pa3noxxeHnne MHorouneHa Ha MHOKUTENH. KBajpaTHbIN TpexwieH. Brlnenenne nogHoro kBajpara B KBagpaTHOM TpexuieHe. Teopema Buera. Pasnoxenne
KBaJPaTHOT'O TPEXUIEHA Ha JINHEWHBIE MHOXKHUTEIN. MHOTOWIEHBI C 0OJHON nepeMeHHOoN. CteneHs MHOrowieHa. KopeHb MHOro4ieHa.

3. Anredopanyeckasi Apodb. Cokpamienue apooeil. JlelicTBus ¢ anredOpandecKuMu ApoOsMu.

4. PaiiuoHa/IbHbIE BbIPa:KeHUs U UX Npeodpa3oBaHusi. CBoICTBA KBaIpaTHBIX KOPHEHN U UX MPUMEHEHHE B BHIYMCICHUSX.



5. YpaBHeHUsI U HepaBeHCTBA. YpaBHeHHE ¢ ofHOW mepemeHHoW. KopeHb ypaBHeHus. JIuneiiHoe ypaBHeHue. KBaapatHoe ypaBHeHme: dopmyna
KOpHEHN KBaJpaTHOro ypaBHeHUsdA. PelleHne panMoHanbHBIX ypaBHEHUU. [IpuMepsl penieHuss ypaBHEHUN BBICIIUX CTEIIEHEH; METOABI 3aMEHBI IIEPEMEHHOM,
Pa30KEHUSI HA MHOXKHUTEIIH.

VYpaBHeHME ¢ IBYMS IEPEMEHHBIMU; PELIEHUE YpAaBHEHUS C ABYyMs nepeMeHHbIMHU. CrucreMa ypaBHEHMH; perieHne cucteMbl. CucremMa JIByX JIMHEWHBIX
yYpaBHEHUU € JByMsl NEPEMEHHBIMH, pEUICHHE MOJCTAHOBKOW U ajreOpanyecKkuM CIOXKEHHEM. YpPaBHEHUE C HECKOJIbKUMH mepeMeHHbIMU. [Ipumepnl
peleHus. HeJITMHEHHBIX cucTeM. [Ipumepsl pelieHs ypaBHEHH B LIEJIBIX YUCTIaX.

6. HepaBeHCcTBO ¢ 0aHOW mnepeMeHHOil. Pemienne HepaBeHcTBa. JIMHEHHBIE HEpaBEHCTBA C OJHOM TNMEPEeMEHHOW W WX CHUCTeMBbl. KBampaTHbie
HepaBeHCTBa. [Ipumepsl pemerus ApoOHO-THHEHHBIX HEPABEHCTB.

YucnoBble HEPAaBEHCTBA U MX CBOICTBaA. [l0Ka3aTeNIbCTBO YHUCIOBBIX U alreOpandeckux HepaBeHCTB.

[lepexon oT caoBecHOH (GOPMYITHPOBKH COOTHOIICHUH MEX/1y BEITMUYMHAMH K alreOpandecKou.

7. PellieHUue TEKCTOBBIX 3a/1a4 ajiredpanvyeckuM crnocooom.

8. HucjoBble nociaenoBarTeibHOCTH. [loHsATHE TOCIEnOBaTENbHOCTUH. ApupMeTHYECKass U reoMeTpudeckas nporpeccun. Oopmynbl o0Iero wieHa
apuQMeTHUUECKOI U TeOMETPUUECKOM MPOTPECCHIA, CyMMbI IIEPBBIX HECKOIBKUX YICHOB apU(PMETHUUECKON 1 T€OMETPHUUECKON MPOTPECCHIA.

9. Ci10kHbI€ MPOLEHTHI.

10. Yucaosbie pynkuuu. [lonstue dynkuuu. O6nacte onpenenenus ¢yHkiuu. CrnocoOwl 3amanust ¢yHkiuuu. ['paduk GyHKIMHM, BO3pacTaHue U
yObIBaHUE (QYHKIIMHU, HAUOOJIbIIIEe U HAUMEHbIIee 3HaUYeHHsI QYHKIMH, HYTH ()YHKIIMH, IPOMEXYTKH 3HAKOMOCTOSTHCTBA. UTeHne rpadukoB GyHKIM .

OYHKIINH, ONUCHIBAIOIINE MPSIMYI0O U OOpaTHYIO MPOMOPLUOHAIBHYIO 3aBUCUMOCTH, UX rpaduku. Jluneitnas ¢yHkius, ee rpaduk, reoMeTpUIECKHiA
cmbicnt kod¢pdummentoB. I'unepbona. KBanparnunas Qynkmus, ee rpaduk, mapadona. KoopanHaTtel BepmuHbl 1mapadoisl, ock cuMMeTpuu. CTerneHHbIe
GyHKIIMY ¢ HATYpaJbHBIM TMOKa3areneM, ux rpaduku. ['paduku GyHKIMIA: KOpeHb KBaJpaTHBIM, KOPEHb KyOMUecKuii, Moaymb. Vcrnonabp3oBaHue rpadukoB
(GYHKIMHI 1715 peleHys] ypaBHEHUN U CUCTEM.

[Tpumeps! rpaduyeckrx 3aBUCUMOCTEN, OTpaXKaIOIIUX pealibHbIe MPOIecChl: KojeOaHue, moKa3aTeabHbIi pocT. YUCIoBbIE (YHKIIMHU, ONMCHIBAIOIINE 3TH
IIPOLIECCHI.

[TapannensHblit HepeHOC rpadUKOB BIOIb OCEH KOOPIUHAT U CUMMETPUSI OTHOCUTENBHO OCEH.

11. Koopaunartel. M300paxeHue yncen oukaMyu KOOpAMHATHOM mpsiMoil. ['eomeTpruueckuii cMbici Moayst yuciia. YucioBble MPOMEXYTKH: UHTEpBAJl,
OTpE30K, Jiyd. DopMmysia pacCTOSHUS MEXAY TOUKaMU KOOPAMHATHOM MPSAMOM.

JlekapToBbl KOOpJAMHATBl Ha IUIOCKOCTH; KoopauHaTel Touku. KoopauHaTel cepenuHbl oTpe3ka. DopMysia pacCTOSHUS MEXKIY IBYMsS TOUYKaMU
IUIOCKOCTH. YpaBHEHHE MNPSIMOH, YIJIoBOH K03((UIMEHT HpsMOM, ycIoBHE NapaljielbHOCTH NPSAMBIX. YPaBHEHHE OKPY)KHOCTH C IIEHTPOM B Hayaje
KOOpJMHAT U B JII000H 33JaHHOM TOYKE.

I'paduueckas uHTEpIIpEeTALMs YpaBHEHHH ¢ IBYMsI IEPEMEHHBIMU M UX CUCTEM, HEPABEHCTB C IBYMsI IEPEMEHHBIMH U UX CHCTEM.

MecT0 y4eOHOro Kypca B y4eOHOM IJIaHe
CornacHo ¢enepaibHOMy 0a3uCHOMY y4eOHOMY TUTaHy Ui 00IIe00pa3oBaTenbHbIX yupekaeHuil Poccuiickoii denepanuu Ha u3yueHue anreopsl B 8
kiacce orBoauTcs 102 vaca u3 pacuéra 3 yaca B HEJEIO.

YuyeOHO-TeMaTHYeCKHH IJ1aH, 8 KJace



Ne | Paspen Kox-Bo yacoB B T.4. KoOHTp.
padort

1. | AnreGpanueckue npobu 21 2
2. | ®ynxkuus y=\x. CBoiicTBa KBagpATHOr0 KOPHS 18 1
3. KBaaparnunas pynkius. OyHKIus y = k/x 18 2
4. | KBagpaTHble ypaBHEHUs 22 2
5. HepaBencrBa 15 1
[loBTOpEHUNE 8 1
HUTOI'O 102 9

IIpennosaraembie pe3yabTaThl OCBOEHHUS YUeOHOT0 Kypca
W3yuenne MareMaTWKH IO JAHHOW IMPOrpamMMe CIIOCOOCTBYET (DOPMHUPOBAHHIO Yy YUAIIUXCS JAUYHOCHMHBIX, MEMANPEeOMEmHbIX, NPeOMemHbIX

pe3yibmamos 00yueHus, COOTBETCTBYIOIIUX TpeOoBanusM DenepabHOTO TOCYyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOIO OOIIETo
o0OpazoBaHusl.

1)
2)
3)

4)
5)

JIuunocmmnute pesynomamor:

BOCIIUTAHME POCCUICKOM Ipa)IaHCKOW HJEHTUYHOCTH: NaTpUOTH3Ma, YBaxkeHUs K OTeuecTBY, OCO3HAHMS BKJIaJja OTEUECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBO HAYKHU;

OTBETCTBEHHOE OTHOIIEHHE K yUYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYArONIMXCSl K CAMOPA3BUTUIO U CaMOOOPAa30BaHMIO HA OCHOBE MOTHBAILUH K
00y4YEeHMIO U TIO3HAHUIO;

OCO3HAaHHBIM BBHIOOP M TOCTPOEHHE JallbHEHIIeW WHAMBUAYAJIbHON TpaeKTopuu oOpa3oBaHUs Ha 0a3e OPUEHTHUPOBKM B MHUpe npodeccuil u
npoeCCHOHATBHBIX MPEANOYTEHUH C Y4€TOM YCTOMYMBBIX IO3HABAaTEIbHBIX HMHTEPECOB, a TaKXKe Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOTO
OTHOLIEHHUS K TPy, Pa3BUTHUE OIbITA YYaCTUS B COLIMATILHO 3HAUUMOM TPY/IE;
yYMEHHE KOHTPOJMPOBATH IMpOLECC U pe3yabTaT yueOHOM M MaTeMaTHYeCKOW AesTelNbHOCTH;

KPUTUYHOCTh MBIIUICHUS, HHUIIMATUBA, HaXOJYMBOCTb, aKTMBHOCTb IIPU PELICHUN MaTeMaTHUYECKUX 3ajay;

Memanpeomemmnule pe3yibmamaol:

1) yMeHHe CaMOCTOSITEJIBHO  ONpENeNsATh IEJW CBOEro OOydYeHHWsi, CTaBUTh u (HOPMYJIHPOBATH JIJIss ceOsi HOBBIC 3aaull B yu€Oe, pa3BUBaTh
MOTHUBBI 1 HHTEPECHI CBOEH MO3HABATEIBbHOM ESTEIBHOCTH;

2) yMEHHE COOTHOCUTH CBOM JCHCTBHS C IUTAHUPYEMBIMH pe3yJbTaTaMU, OCYHICCTBISATH KOHTPOJIb CBOCH JEATEIBHOCTH B MPOILECCE TOCTHIKCHUS
pe3ynbTara, ONpeAessaTh CIOCOOBl NEHCTBUN B paMKax IMPEAoKEHHBIX YCIOBHH U TpeOOBaHUM, KOPPEKTUPOBAaTH CBOM CHCTBHS B COOTBETCTBUHU C
U3MEHSIOLIENCS CUTYaluen;

3) yMeHue omnpeaeNnsaTh MOHATHS, CO3laBaTh OOOOIIEHHS, YCTAaHABIMBATH AHAJOTHH, KIACCU(PHUIIMPOBATH, CAMOCTOSTEIBHO BEIOUPATh OCHOBAHUS U
KPUTEPHHU IS KIacCUu(UKaIIHY;
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4) yMeHue yCTaHaBIMBAaTh MPUYMHHO-CIIEICTBEHHBIE CBA3HM, CTPOUTH JIOTMYECKOE PACCYXJEHHE, YMO3aKIIOYeHHE (MHIYKTUBHOE, AE€IYKTUBHOE U IO
AQHAJIOTUH) U JI€TaTh BBIBOABI;

5) pa3zBUTHE  KOMIIETEHTHOCTH B  OOJAacTM  HCHOJb30BaHUS  HMH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) mepBOHaYaNbHBIE TMPEACTaBIEHUS 00 UAEIX HM O METoAaxX MaTeMaTHKH Kak 00 YHHBEpCAJbHOM SI3bIKE HAYKH U TEXHHKE, O CPE/ICTBE
MOJIEJIMPOBAHUS SIBJICHUM U IIPOLIECCOB;

7) yMeHHE BUJICTh MATEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallu B IPYTUX JAUCHUILINHAX, B OKPY)KAIOLICH KU3HH;

8) yMeHHe HaxOAMTh B Pa3JIUYHBIX MCTOYHUKAX HHQPOpPMALHIO, HEOOXOAMMYIO JUISl PELIEHMsS MaTeMaTHUYeCKUX Mpo0iieM, U IPEeACTaBIsTh €€ B
HOHATHOU (hopMe, TPUHUMATH PELICHUE B YCIOBHUIX HETIOJHOW WM U30BITOYHOM, TOUHON MIIM BEPOSITHOCTHOM MH(OPMAaLINY;

9) yMeHMe MOHUMATh U UCIIOJIb30BaTh MaTEMAaTUYECKUE CPEJICTBA HATJISAHOCTH (rpaduKH, TaOIUIbI, CXEMbI U JIp.) JUIs WLIFOCTPAlMK, UHTEPIIPETALIH,
apryMEHTalHH.

10) ymeHue BbIABUraTh FMIIOTE3bI IPU PELICHUH 3a/1a4l IOHUMAaTh HEO0XO0AUMOCTh UX IPOBEPKU;

11) noHMMaHKE CYLIHOCTH AJITOPUTMHUYECKHX MPEAMUCAHUN U YMEHHE ICHCTBOBATh B COOTBETCTBUU C MPEAJIOKCHHBIM aJITOPUTMOM.

IlIpeomemmnwie pesynomamol:

1) oco3HaHue 3HAUYCHHSI MATEMATUKH JIJIS TOBCEIHEBHOM KI3HU YEIOBEKa;

2) HpelCcTaBICHHE O MAaTEeMaTHYeCKOil Hayke Kak cepe MaTeMaTHUecKOW NesTeIbHOCTH, 00 dTamax e€ pa3BUTHs, O € 3HAYMMOCTH JUIS Pa3BUTHS
LBWIN3ALUHY;

3) pa3BuTHE yMeHHUil paboTaTh ¢ y4eOHBIM MATEMATHYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJICKATh HEOOXOIMMYK HH(POPMAIHUIO), TOYHO U IPAMOTHO
BBIPAKATh CBOM MBICIU C NPUMEHEHHEM MaTEeMaTHYECKON TEPMUHOJIOTUU u CHUMBOJIUKH, MIPOBOJIUTH KJacCU(UKAINH, JIOTHIECKUE
000CHOBAHHS;

4) BrajieHre 0a30BBIM MOHATUIHBIM aIIapaToM [0 OCHOBHBIM pa3/ieiiaM COJICPIKAHNUS;

5) cucremMaTnveckue 3HaHHS O (PYHKIHUSIX M MX CBOWCTBAX;

6) MpakTUYECKH 3HAYMMBIC MATeMaTHYCCKUE yMEHHMS M HABBIKM, MX NPUMCHEHHE K PEIICHUI0 MATeMAaTHYeCKUX M HEMaTeMaTHYSCKHX 3ajad,
[IPEANOJIAraronee yMeHue:

BBIIIOJIHSTH BBIYHCIICHUS C AEUCTBUTEIBHBIMU YACIAMU;
pelaTb ypaBHEHUs,
pemaTh TEKCTOBBIE 3aJa4M C IIOMOLIbIO COCTaBJICHUS U PEIICHUs YPABHEHU;
UCIIOJIb30BaTh alreOpandecKuil sI3bIK JUIs OMUCAHMS TPEIMETOB OKPYKAIOIIEro MUpa U CO3/1aHUS] COOTBETCTBYIOIINX MaTEMaTUYECKUX MOJIeIIeH;
BBITNOJIHATH TOXK/IECTBEHHBIE TPE0OPa30BaHUs PallMOHAIBHBIX BHIPAYKEHUM;
BBIIIOJIHATH OIl€palluy HaJl MHOKECTBAMM:
BBITOJIHATH MIOCTPOEHUE U YTeHHE Ipaduka QyHKIIHUHU.
IInanupyembie pe3yabTaThbl H3y4eHHUs anredpsl B 8 kiacce

v VVVVVVYY

AuiredpanuyecKkue BbIpasKeHUs1

OOyuaromuiics HayYUTCS:

- OIIepUPOBAThH MOHATHEM KBaIPATHOT'O KOPHSI, IPUMEHSTH €T0 B BHIYMCICHUSX;

- BBIMOJIHATH MPeo0pa30BaHMsl BEIPAXKEHUH, COJIEPKAIUX CTEMEHHU C LIEIbIMH MTOKa3aTeNsIMU U KBaJJpaTHbIE KOPHH;

- BBINIOJIHATH TOXKJAECTBEHHbIE MPe00pa30BaHMsl pallMOHATIbHBIX BRIPAXKEHUN HA OCHOBE MPaBWJI IEUCTBUN HaJ alredpanyecKuMu ApoOsSIMHU.
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OO0yJaromuiics MOTYYUT BO3MOKHOCTB:

- BBIMOJIHATH MHOTOIIIArOBbIE IPe00Pa30BaHus pallHOHAIBHBIX BBIPAKEHUHN, IPUMEHSS IUPOKUNA HA0Op CIIOCOOOB U MIPHEMOB,;

- IPUMEHSATH TOKJECTBEHHBIE PEOOpaz0BaHMsl Ul PELICHUS 3a7a4 U3 pa3IMYHbIX Pa3/eioB Kypca.
>  YpaBHeHHusl

OO0yyarmuiicss HayYuTCs:

- pelaTh OCHOBHBIE BU/Ibl PAllMOHATIbHBIX YPABHEHMI;

- TIOHUMAaTh YPaBHEHUE KaK Ba)KHEHIIYI0 MaTEeMAaTHYECKYH MOJENb AJS ONMCAHUS U M3Y4YEHUS pa3HOOOpa3HBIX PealbHbIX CUTYyallui, peuarb
TEKCTOBBIE 3a/1a4H.

OO0y4armMiAcs MOMYYUT BO3MOKHOCTb:

- OBJIAJIETh CIIELMAJIbHBIMUA IPUEMAaMU PELIEHUS YPABHEHUM; YBEPEHHO NPUMEHSATH annapaT ypaBHEHMN Ui pelleHusl pa3HooOpa3HbIX 3ajad U3
MaTeMaTHKH, CMEKHBIX IIPEIMETOB, IPAKTUKH.
»  YucjaoBble MHOKeCTBA

OOyuarouuiics HayYuTCs:

- IOHUMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBS3aHHbIE C [IOHATUEM MHOXKECTBA, BHIIIOJHATH ONEpalM HaJl MHOKECTBAMU;

- UCMOJIb30BATh HAYaJIbHbIE MPEACTABICHUS O MHOXKECTBE ACUCTBUTEIbHBIX YHCEN.

OO0yyaromuiics MoJIy4uT BO3MOKHOCTb!

- pa3BUBATh MIPEJCTABICHUE O MHOKECTBAX;

- pa3BUBATH MIPE/ICTABICHHUE O YNCIIE U YUCIOBBIX CUCTEMAaxX OT HaTYPaJbHBIX J0 AEMCTBUTEIbHBIX YUCEI; O POJIM BHIUHMCIEHUH B IPAKTUKE;

- Pa3BUTb U YrIyOUTh 3HAHUSA O AECATUYHOM 3aIUCH JEHCTBUTENBHBIX YUCeN (IEPUOINYECKHE U HEEPUOINYECKUE IPOOH).
>  DyHKHUH

OOyuaromuiics HayquTCs:

- IOHUMAaTh U UCIOJIb30BaTh (QYHKIIMOHATIbHBIE TOHTHS, A3bIK (TEPMHUHBI, CHMBOJIMUECKHE 0003HAUECHHUS);

- CTPOMTD I'paMKH JIEMEHTapHBIX (QYHKIUH, HCCIe10BaTh CBOMCTBA YMCIIOBBIX (DYHKIMI HA OCHOBE U3yUEHHsI [TOBEJIEHUS UX IPa(UKOB;

- NOHMMAaTh (YHKIHUIO KaK BaKHEMIIYI0 MaTeMaTHYECKYI0 MOJENb JUIsl OMHCAHMSI MPOLIECCOB U SIBJICHUN OKPYXAIOUIETO MHpa, MPUMEHSTH
(GYHKIMOHATIBHBIHN SI3BIK 1151 ONMCAHMS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEXY GPU3NUECKUMU BEIMYUHAMM.

OO0yyaromuiics MOJIy4UT BO3MOXKHOCTD!

- MIPOBOANTH UCCIICOBAHUS, CBSI3aHHbIE C M3yYEHHEM CBOWMCTB (DYHKIIHMI, B TOM YHCIIE C UCIOJIb30BaHMEM KOMIIBIOTEPA; Ha OCHOBE I'pa(UKOB
M3Y4YEHHBIX (PYHKUUN CTPOUTH O0Jiee CII0KHbIE TpapUK (KyCOUHO-3aJaHHbIE, C «BBIKOJOTHIMU» TOUKAMH U T.I1.);

- UCTOJIb30BaTh (PYHKLMOHAIbHBIE MTPEJICTABICHHS U CBOMCTBA (DYHKIMI pelieHnss MaTeMaTHUECKUX 3a/1ad U3 PAa3IMYHbIX pa3/IesioB Kypca.

Conep:xanue MaTeMaTHKH B 8 KJjacce.

Paszgea 1. Anredopanyeckue apodou (214)
[TonsTue anredpanueckoit 1podu. OCHOBHOE CBOWCTBO anredpanyeckoit 1podu. CokpalleHue anredopandeckux apooeit.



CroxeHue ¥ BEIYUTaHHUE anreOpandecKux apooeii.

YMHOXeHHe U JesieHne anredpanyeckux apooeil. Bo3Benenue anredpandeckoit 1podu B CTETICHb.

PanmonansHoe BoipaxkeHue. PannonansHoe ypaBHeHue. Pelenre paiioHanbHbIX YpaBHEHUN (TIEpBbIE MPECTABICHUS).

CreneHsp ¢ pallMOHAIBHBIM [10KA3aTEIEM.

OyHKIUA y=\/x. CoiicTBa kBagpaTtHOro KopHs(18 yacos)

Paunonanehble yncna. Ilonarre kBaapaTHOro KOpHs U3 HEOTPULIATENIBHOT O uncia. VppalnonaibHble ynciia. MHOXKECTBO AEMCTBUTEIBHBIX YHCEN.

OyHKIUA y=\/x, ee coiicTBa U rpaduk. Beimykinocts pyHkuuu. O6aacTs 3HaueHUH (HYHKIUH.

CpoiicTBa KBaapaTHbIX KopHeH. IIpeoOpazoBaHue BBIPAKEHHMN, COJACPXKAIIUX OMNEpAIMI0O W3BJICUCHHs KBaApaTHOro KopHsi. OcBOOOXaeHHE OT
UPPALMOHATILHOCTH B 3HaMeHaTele ApoOu. Moaynb AeCTBUTEIBHOIO YHCIIA.
B pesynbrare n3yueHus JaHHOU IJ1aBbl yYalMecs TOJIKHBI:

3HaTh: MOHATHE anreOpanyeckoil 1poOu, palMoOHaIbLHOTO BHIPAXKEHUS; IPABUIIA I€JICHUS MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM, Pa3IoKEHUs
MHOTr'OYJIEHA Ha MHOKUTEJIN, COKpaLeHUE Ipo0eil, MpuBeaeHEe anredpandeckux Jpooeil k 001eMy 3HaMEeHATeNt0, YIPOIIEHUsI BBIPAKEHUH, CIIOKEHUS U
BBIUMTAHUS, YMHOKEHUS U JeNeHUs anreOpandeckux ApoOel ¢ pa3HbIMU 3HAMEHATEIISIMU.

YMmeTh. 11peoOpazoBbIBaTh PAllMOHAIbHBIE BHIPAKEHUS, I0KA3bIBATh TOXKAECTBA, PELIaTh PAllMOHAJIBLHBIE YPABHEHUS CIIOCOOOM OCBOOOXKIEHUS OT
3HaMEHaTeNeH, COCTaBIsAs MAaTEMAaTUYECKYIO MOJIEb PEaTbHON CUTYaIUH.

Paznen 2. ®ynkuus y=\/x. CroiicTBa KkBajpaTHoro kopus (184.)
Paunonanesbie yncina. [TonsTHe KBaApaTHOTO KOPHS M3 HEOTPHULATEIBHOIO yucia. MppanuoHanbHble yncia. MHOKECTBO JE€HCTBUTENIBHBIX YUCEI.
OyHKIMSA y=VX, ee CBOHCTBA i rpaduK. Beimyknocts pynknuu. O6aacte 3HaueHUN QyHKIUH.
CpoiicTBa KBaapaTHBIX KopHeH. IIpeoOpazoBaHHE BBIPAKCHHH, COJEPXKAIIUX OMNEPAIMI0 HW3BJICYCHHUS KBAAPATHOTO KOpHA. OCBOOOXKIEHHE OT
UPPaLMOHATILHOCTH B 3HaMeHarene Apoou. Moyib 1eHCTBUTENBHOTO YHCa.
B pesynbprare nzydeHus: JaHHOM IJ1aBbl y4alllHuecs TOJKHBI:

3HaTh: CITIOCOOBI MMOCTPOCHUMA rpa(bI/IKa (bYHI(I_[I/II/I Yy=+4X H OIHNCaHHUEC ¢cC CBOﬁCTB, AJITOPUTM  HM3BJICUCHUS KBAaAPaTHOT'O KOPH, IIpaBHJIa

npeoOpa30BaHus BBIPAKEHHH, COAEPIKALINX ONEPAIlUI0 U3BJICUEHUs KBaJPaTHOTO KOPHS, IPUMEHSS CBOMCTBA KBaJIPAaTHBIX KOPHEH.
YMeTh: peniaTe ypaBHEHUS, COAepKaIlUe paguKall, IpeoOpa3oBbIBaTh BHIPAKEHUS, COJEPKAIINX ONEepalMio U3BJICUEHUs KBaIpaTHOIO KOPHSI, TPUMEHSS
CBOMCTBA KBaJPATHBIX KOPHEM.

Paznen 3. Kpaaparnunas pynknus. @Pynkuus y = k/x (184)

KBanpartuunas ¢pyHknus, ee cBoiictBa u rpaduk. ['unep6ona. Acummnrora.

KBagpartusiit TpexwieHn. Kaaparnunas QyHnkius, ee cBoiictBa M rpaduk. Ilonstue orpanndyennoit ¢ynxmuu. IToctpoenune u ureHue rpadukos
KycouHbIX ¢yHKIMH. ['paduueckoe pemienre KBaJipaTHbIX YpaBHEHUH.
B pesynbrare n3yueHus JaHHOU IJ1aBbl yYallUecs TOJIKHBI:

3uaTh: anropuT™Ma mocTpoeHns rpaduka Gymakmuii Y = Kx*, yzh, y=ax’+bx+c, y=f(x+l)+m, y=f(x+l), y=f(x)+m u onncanns nx
X

CBOMWCTB.
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YMmerb: cTpouTh Tpaduku 3TUX (PYHKIIMH U ONMUCHIBATh MX CBOWCTBA, PEIIaTh KBaJpaTHBIC ypaBHEHHUS TpadUUECKUM CIIOCOOOM, CTPOHUTH APOOHO-
JUHENHHYIO ()YHKIHIO.

Pa3nen 4. KBaapatnblie ypaBHenus (224)

KBagpatHoe ypaBHeHue. IlpuBenenHoe (HenpuBeIeHHOE) KBajapaTHoe ypaBHeHHe. [lonHoe (HemonHoe) kBajapaTHoe ypaBHeHHE. KopeHb KBajpaTHOrO
ypaBHeHus. Pelenne KBaApaTHOro ypaBHEHUSI METOA0M Pa3iloKEHH HA MHOKHUTEIIN, METOJIOM BBIICIICHHS ITI0JIHOTO KBaapaTa.

JuckpumuHanT. @opMynbl KOpHEH KBagpaTHOro ypaBHeHus. [lapamerp. YpaBHeHMe ¢ mapaMeTpoM (HadyaabHbIC IPEJICTABICHUS).

ANTOpUTM pellIeHUs PallMOHAJIBHOTO ypaBHEeHMs. bukBagpaTHoe ypaBHeHue. MeTo/1 BBEEHHsI HOBOM IEPEMEHHOM.

PannonanbHble ypaBHEHHS KaK MaTEMAaTUYECKUE MOJEIIN PEAJIbHBIX CUTYalU.

YacTHble cnydan GopMyIibl KOpHEH KBAJAPATHOTO YPAaBHEHHUS.

Teopema Buera. PaznosxeHne KBagpaTHOrO TpeX4ieHa Ha TMHEWHbBIE MHOXKHUTEIN.

HppaunonansHoe ypaBHEHHE. MeTO BO3BEICHH B KBAIparT.
B pesynbrare nzyueHus JaHHOH IJ1aBbl yYalUecs JOJIKHBI:

3HaTh: ONpeNeNeHnsl TOJHOTO, IPUBEIECHHOTO, HEMOIHOTO KBAaPAaTHOTO ypaBHEHHUs, GOPMYITY NUCKPUMHHAHTA KBAJPATHOTO YpaBHEHHs, (HOPMYIIBI
KOpHEW KBaJIpaTHOI'O ypaBHEHUs, TeopeMy Buera.

Crioco6 pasiiokeHus KBaIpaTHOTO TPEXWICHA HAa MHOYKUTEIH, PEIICHHUS KBaJpaTHOTO YpaBHEHHUs 1O (hOpMyiIaM KOpHEH KBAJIPaTHOTO YPaBHEHHS.

YMerb: pemiarb INPUBEACHHOE M HENPUBEACHHOE  KBAaJpaTHOE YPABHEHME;, pacKiIaAblBaThb KBAJpPAaTHbIM TPEXWIEH Ha MHOXHUTEIW; DPELIaTh
palMoOHaIbHbIE U UPPALMOHAIbHBIE YPABHEHHS KAaK MaTEMaTHUYECKUE MOJIETHN PEalIbHbIX CUTYaLUH.

Pa3znen S. HepaBenctBa (154)

CBoiicTBa YHCIIOBBIX HEPABEHCTB.

HepaBeHnctBo ¢ mnepeMenHoil. Pemienne HepaBeHCTB C NepeMeHHOM. JIMHelHOe HepaBeHCTBO. PaBHOCWIIBHBIE HEpaBEHCTBA. PaBHOCHIIBHOE
nmpeoOpazoBaHre HEPABEHCTRA.

KBanpaTtHoe HepaBeHCTBO. AJITOPUTM PELIEHUS KBAIPATHOTO HEPABEHCTBA.

Bospacraromas pynkuus. YosiBatomas ¢pysnkius. MccnenoBanue GyHKINI HA MOHOTOHHOCTS ( ¢ UCTIOJIb30BAaHUEM CBOWCTB YHCIIOBBIX HEPABEHCTB).

[TpubmxeHHble 3HAUYCHUS JIEUCTBUTENIBHBIX YUCEN, TOTPEIIHOCTh MPUOJIMKEHUS, TPUOIMKEHUE M0 HEJAOCTAaTKy M MO H30BITKY. CTaHMapTHBIN BU
Yyuca.
3HaTh: CBOWCTBA YHCJIOBBIX HEPABEHCTB; O MPUOIMKEHHOM 3HAUYEHHUH T10 HEIOCTATKY, MO M30BITKY, 00 OKPYTJICHUH YUCEN, O TIOTPEIIHOCTH TPUOIUKEH U,
a0COIOTHON U OTHOCHUTETLHOM MOTPEIIHOCTSIX; O CTAHAAPTHOM BH/IE TIOJIOKUTENBHOTO YHCTa, O TOPSIIKE YUCIIa, O 3alliCH YUClia B CTAaHIapTHON dopme

YMeTh: NMPUMEHSTh CBOWCTBA YHMCIOBBIX HEPABEHCTB; CTPOWUTh W HWCCJIEAOBAaTh HA MOHOTOHHOCTHh (DYHKIIMHW: JTMHEHHYIO, KBaJpaTHYIO, OOpaTHOM
MPOMOPLUOHATLHOCTH, (PYHKIIMIO KOPEHB; pelliaTh HEPaBEHCTBA ¢ IEPEMEHHON M CUCTEMBbl HEPABEHCTB; pelllaTh KBaJpaTHbIC HEPABEHCTBA MO aNTOPUTMY U
METOJIOM MHTEPBAJIOB.

Hrorosoe noBropenue kypca 8 kimacca (9u)



Kane}mapno-TeMaaneCKoe INJIAHUPOBAHHE

Pabouas mporpamma anrebpe cocrapiieHa ¢ Y4ETOM paboueit mporpaMMbl BOCITUTAHHS:

1. HpI/IBHe'-IeHI/Ie BHUMAaHU IIKOJBbHUKOB K ICHHOCTHOMY aCIICKTY U3Y4YaCMbIX Ha YpOKax SIBJICHUM.

2.IlpuMeHeHre Ha YPOKE HHTEPAKTUBHBIX (POPM pabOThI yUaIIUXCS.

3.Hcnonb30BaHnEe BOCIUTATEIbHBIX BO3MOYKHOCTEN COJIEP)KaHUs yU€OHOIO IIPeIMETA.

YciaoBHBIE 0003HAYCHUH

Cunum BetoM, B cronbie Tema ypoka, 0003Ha4YEH TEKCT U3 CTaHIapTa.

Tun ypoka:

YHUH3 — ypok u3yuyeHus: HOBOro MaTepuania

KY — koMOMHUPOBaHHBIN ypOK

V33 — ypok 3akperuieHus 3HaHui (KOMIIEKCHOTO MPUMEHEHHUsI 3HAHUH )
YK — ypok KOHTpoOJIs

YOUC3Y- ypok 0000111eHNs U CUCTEMATU3aIliK 3HAHUM ¥ YMEHUN

JAM — NONOJIHUTENBHBIN MaTEpUa

YpoBeHnb 00y4enus:

P - peripotyKTHBHBIN YpOBEHb O0YUEHHUS;
I1 - npoayKTHBHBIN ypOBEHb O0yUYEHUS;
TB - TBOpueckuii ypoBeHb 00y4EHUS;

U - uccnenoBarenbCckuil ypoBeHb OO yUSHHS.

10



<
% ) = s OJeMeHTHI CoepIKaHusg TpeGoBaHUs K YPOBHIO CpenctBa Bun a3 Hara
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1 2 3 4 5 6 8 9 10 11 12 13
Pasoen 1. Aneebpauueckue opoou 21y
3 | 1. | cHOBHBIOE 1 YUH3 | Ilonstre anredpandeckoit YMeTb pacrio3HaTh Tabmmrer — ®porrans | I'm111.1
TIOHATHS npoOu, , MHOXKECTBO anrebpandeckue Apoow, IUIAKATHL. HBIH omipoc | Ne 1, 3(a,0),
JOIYCTUMBIX 3HaUE€HUN HaXOJIUTh MHOKECTBO IIpesenTanus: 4(06,1),9
MePEeMEHHOM JIOMYCTUMBIX 3HAYCHU I festival.1lsepte
anredpandeckue qpoou MepeMEHHON anreOpandeckon mber.ru
npobu
3 2. OcHoBHOE 2 VYUH?3 | OcHOBHOE CBOMCTBO 3HATDb OCHOBHOE cBoiicTBO | TaOmuIe! — ®pontane | ['n.1I1.2
CBOHCTBO anredpanveckon 1poou. anredpanveckoii 1poowu, TUIAKaThI. HbII opoc | Ne 12,15,
anrebpanveckon [IpaBuio cokparieHue -UMETh Mpe/ICTaBICHHE o |IIpezenranus: 23,27,50
JIpo6u Jpobeid. JIEWCTBHAX: COKparieHue apobeii, |festival.lsepte
npuBeficHue ApoOu K obmemy | mber.ru
3 | 3. | OcHoBHOE 2 V33 | OcHOBHOE CBOWCTBO 3HaMEHATEIIO. Tabmuusr — [Mposepounal T'n.111.2
CBOMCTBO anredpandeckoil 1podu. YMeTp TPHUMEHATH OCHOBHOE |IIIAaKAaThl. s pabora. Ne 34(a-B),
anreOpanveckoi [IpaBuio cokpaieHne CBOMCTBO npobu npu | [peserraums: | Tekymuit 36, 38, 45,
JIpo6u npobeii. Ipasuio npeoOpasoBanuu anredpaudeckux |festival.1septe | (mpaxruka) | 64
TIpUBEICHNE po0ei K Jpo0Oeii 1 NX COKpaIIeHHH; mber.ru
o01memMy 3HaMEeHATEIIo. peoOpa3oBHIBATH
anrebpandeckue qpodu K qpodu ¢
OJIMHAKOBBIMH  3HAMEHATENISIMHU;
packiaipiBaTh  YUCIHTENb U
3HaMeHaTesb Jpo0H Ha MPOCThIe
MHOXKHUTEJIH
3 | 4. | Cnoxenue u 3 YUH3 | AnropuT™M CIOXEHUS U Hmers npezacrasienue | Tabmump — ®ponransy | I'm.111.3
BBIYHTaHUE ApoOei BBIYMTAHUS JPOOeii CJIOKEHUHM W BBIYUTAHUHU JPOOEH |TIIaKaThl. HBI onpoc | Ne 75, 79,
C OINHAKOBBIMH OJIMHAKOBBIMHU C O/IMHAKOBBIMH 3HaMeHatessiMu. | [Ipe3eHTarus: 82, 87
3HAMEHaTeIsIMU 3HaAMEHaTeIsIMU 3HATH aJITOPUTM CIIOXKEHHS U festival.1septe
BBIYMTAHUS IpoOei mber.ru
3 | 5. | Cnoxenue n 3 ¥33 ANropuTM CIIOXKEHHS U OJIMHAKOBBIMH 3HAMEHATEIAMU Ta0muuer — IIposepouna I'nm.11I1.3
BBIYMTaHUE BBIYMTaHHUS JIpoOei YMerh CKIaAbIBAaTh U BHIYUTATD | TUIAKATEL. g paboTa. Ne 88, 89,
npo0eii ¢ OJIMHAKOBBIMU JIpOOH C OIMHAKOBBIMH [pesenrarus: | Texyuuii 95, 102
OJIMHAKOBBIMHU 3HAMEHaTeIsIMU 3HaMEHATeJSIMU; HaXOIUTh festival.1septe | (mpakrtuka)
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3HaAMCHATEIAMHU 00mmii 3HaMeHaTeb HeCKOIBKUX | mber.ru
npobeit

6. | Cnoxenue n YUH3 | IIpaBuio npuBelcHUs | 3HATh TOHATHE HanmMeHbInmi | TaOmume! — ®ponrane | I'n.111.4
BEIYUTAHUE anreOpandyeckux ApoOeil k | oOrmmit 3HAMEHATENb, |IUIaKATHL. HBIH ompoc | Ne 113,
npobeii ¢ obmemy 3HaMEHATENIO; | IOTIONIHUTENbHBI  MHOXHTenb; | [IpesenTanms: 121, 124
pa3HBIMHU QITOPUTM  CIOXKEHHA ¥ | MPaBHIO npusencHus | festival.1septe
3HAMEHaTeIsIMU BBIYMTAHUS  JIpoOeit c | anrebpamueckux  ApoOei K |mber.ru

Pa3HbIMU 3HAMEHATEISIMU. o0memy 3HaMeHaTeNo;
ITOPUTM CJIOKEHUS u

7. CrnosxeHue u V33 IIpaBuio NpHUBEACHNs | BBIUUTAaHUA JpolOeil ¢ pasHbIMU | TaGmuis! — Camocrosar | I'n.111.4
BBIUUTAHUE anrebpanveckux JApoOeil K | 3HAMEHATEIAMU. IITaKaThl. enbHas Ne 130,
npooeii ¢ o0meMy 3HAMEHATEN0, | YMeTh HaXOIUThb obumit |I[pesenTanus: | pabora 141, 147
pa3HBIMHU QITOPUTM  CIIOKEHHWsS W | 3HAMEHAaTenb Heckonbkux | festival.1septe
3HaAMCEHATeIIMU BBIUMTaHUA  Jpobeit ¢ | mpoGeif; ympomars BeIpaxkeHHA | mber.ru

Pa3sHBIMHU 3HAMCHATEISIMU. Hanboee pannoHaIbHBIM
Ccroco0oM.

8. CnoxxeHue u V33 [IpaBuio MIPUBEACHUSA Tabmuer — [Iposepouna I'n.1 1.4
BBIYMTaHUE anreOpandeckux Apode K MJIaKaThI. st pabora. Ne 146,
npobeii ¢ obmemy 3HAMEHATEITIO) pesenramus: | Texymmit 149, 153
pa3HbIMU AITOPUTM  CIOXKEHHS | festival.lsepte | (mpaxtuka)
3HAMEHaTeIsSIMU BBIYMTaHUSL  JIpoOeit c mber.ru

Pa3HbIMU 3HAMEHATEISIMU.

9. CrnoxeHue u y33 [Ipasumno MIPUBEICHUS Tabmurs! — I'pymmosas | I'm.1 11.4
BBIYHUTAHUE anredpandeckux JApobed K TUIAKaTHI. pabota Ne 163, 68,
npooeii ¢ obmeMy 3HAMEHATEIIO; Ipe3enranms: 170
pa3HbIMU AITOPUTM  CIOXKEHHS | festival.1lsepte
3HAMEHaTeIsIMU BBIUMTaHUS  Jipobeit c mber.ru

Pa3sHbIMU 3HAMEHATEISIMU.

10. | KoHTpomsHas YK OcHoBHOE CBOMCTBO | YMeThb TIpUMEHATh OcHOBHoe |KapTouku Konrponsn
pabota Ne 1 anreOpanveckoi IpoOu. | CBOHCTBO npobu npu as pabora.
« Anrebpandeckue [Tpasuno COKpalleHHe | nNpeoOpa3oBaHNM aareOpandecKux TemaTtuuec
Ipoou » npooeit. IIpaBwio | ApoOeit U UX COKPAIICHUN; Kui

nmpuBeleHne  apobeil K | mpeoOpa3oBHIBATH (Teopuss u
obmemy 3HAMEHATENI0. | anredpanveckue Ipodu; TIPAKTHKA)
Auroputm CIIOKCHHUSI U | CKIIa[bIBaTh U BBIYUTATh JAPOOH;
BBIYMTAHHUS IPOOEH. YIPOIIATh BBIPAXKEHUsI Hanbosee

paIrMOHAaIBLHBIM CITIOCOOOM.

11. | YMHOXeHHe " YUH3 | IIpaBuio BBITOTHEHHS 3HaTh IPaBWIO BBHITOJIHEHUS Tabmmre! — ®ponrans | I'm.1I1.5
JieeHue JNENCTBUI YMHOXKEHUS U JIEHCTBUN YMHOXKEHUS U TJIaKaThl. Hbli onipoc | Ne 173,
anredpandecKux JIeTIeHUs] alredpandeckux CJIOKEHUs ayiredpandecKux [Ipesenranus: 177,182,
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Ipo0ei. Ipo0ei. JIpo0eii. festival.1lsepte 187
BosBenenue YMeThb M0JIb30BaThCs mber.ru
anredpanIecKon ITOPUTMaMH YMHOXKEHUS U
IpoOu B CTETICHb nerreHus Ipobei, Bo3BeIcHNE
12. | YMHOXeHHEe 1 y33 IIpaBuno BBIMOTHEHUSA JIpoOH B CTETEHb, yIPOIIAst Tabmmrer — ITposepouna I'n.1I1.5
JeJIEHNE BO3BEICHHUE IpoOH B BBIP)KEHUSI. IUTaKaThl. s pabora. Ne 175,
anreOpanvecKux CTEIEHb. IIpesentanus: | Texyuiuit 183, 186
Jpobei. festival.1septe | (mpaxrtuka)
Bo3eeneHue mber.ru
anredpanvyecKom
JpoOU B CTEIICHB
13. | IIpeobpa3oBanue YUH3 | TIpeobpa3zoBanus 3HaTh Kak MpeoOpa3oBBIBAIOT Tabmuus! — ®pontans | ['n.1I1.6
paluOHAIbHBIX palUOHAIBHBIX BBIPAKCHUN, | pPallUOHAJIbHBIC BBIPAKCHUS, IUIaKaTBhl. HBII onpoc | Ne 202,
BEIpaKCHUIH. HCTIONB3YS BCE NEHCTBUA C HCTIONB3YS BCE NEHCTBUSA C [Ipe3enTanms: 204, 207,
anreOpandeckKuMu Ipo0sIMH. | anreOpandecKuMU APOOSMH. festival.1lsepte 211, 216
YMeThb BBHINOTHATH mber.ru
14. | TIpeoOpazoBanue y33 [IpeobpazoBanus npeoOpa3oBaHus palMOHANBHBIX | Tabmuis! — Camocrosar | I'm.1 1.6
palMOHAIBHBIX PalMOHAIIBHBIX BBIPAKEHHH, | BBIPAKEHHH, UCIIOIB3Ys BCE MJIaKaThI. €JbHAst Ne 206,
BEIpaKEHUI HCTONB3Ys BCE JEHCTBHUSA C JIEHCTBUSA C aNreOpandecKuMH [Ipesenramms: | pabdora 210, 219,
anre6pandecKUMH Ipo0sIMH. | APOOSIMH. festival.1lsepte 217
mber.ru
15. | IIpeo6pa3oBanue y33 IIpeobpazoBanus Tabmure! — IIpoBepounal I'n.1 I1.6
paIMoHaIbHBIX paIMOHAIBHBIX BBIPaKEHUH, TUIAKaTHI. s pabora. Ne 190,
BBIpaKEHUI UCTIONBb3Ysl BCE ICHCTBUS C Mpesenranms: | Texymwmit | 200, 208,
aNredpandecKuMHu JpOOsIMH. festival.1septe | (mpaktuka) | 224
mber.ru
16. | IlepBble YUH3 | Onpenenenue 3HaTh ompeneneHue Tabmurs! — ®ponrans | I'm.1 1.7
MIPEACTaBIEHUS O palMOHANBHBIX YPaBHEHUH, palMOHANBHBIX YpaBHEHHH, O MJIaKaThI. HbIi onpoc | Ne 242,
paIMOHATBHBIX 0 OCBOOOXKJIEHUH OT 0CBOOOKIIEHNH OT 3HAMEHATEIST [Ipe3enranms: 246, 251
YpaBHEHUH 3HaMEHaTels IpH PelIeHIN IIPU pEeLICHNH ypaBHEHHUH; KaK festival.1septe
YpaBHEHUH pemniats panuoHalbHbIE mber.ru
17. | IlepBrie V33 PaunonaneHble ypaBHEHUS U | YPaBHEHHS U KaK COCTaBIIATH Tabmue! — IIpoBepouna I'm.1 I1.7
MIPEACTaBIEHUS O KaK COCTaBIISATh MaTeMaTHYeCKHe MOAEIU MJIaKaThI. st pabora. Ne 244,
panKroOHaIbHBIX MaTEMaTUYECKUE MOICIINU peanbHbIX CUTYalUH. IIpesentanus: | Texyuiuit 262, 254
ypaBHCHHI pEaNBHBIX CHTYAIIHIL. Ymerb pemats paunonanshsie | festival.lsepte | (mpaxruka)
YpPaBHEHUSL. mber.ru
18. | Cremnens ¢ YUH3 | OnpeneneHue CTETEHH C 3HaTh OmpeneleHHe CTETICHH C Tabnmre! — ®ponrans | I'm.1 1.8
OTPHIATENLHBIM HaTypaJIbHbIM [IOKa3aTejieM, | HaTypalibHbIM MOKa3aTeseMm, TLJIAKaThI. HbII orpoc | Ne 261,
LeNTBIM CTETIeHH! C OTPHIATEIEHBIM CTETICHH C OTPHUIIATEIEHBIM [Ipesenranms: 263, 267
[IOKa3aTeaeM [OKa3aTeieM, YMHOKEHHE, MOKa3aTejIeM, YMHOXKEHHE, festival.1lsepte
JIeJICHUE U BO3BE/ICHHE B JieJIeHHe W BO3BEJICHHE B CTerieHs | mber.ru
19. | Crenens ¢ V33 CTeNeHb CTEIICHM Yuca. CTEIEHHU YucIa. Tabmump! — Camocrogar | I'nm.1I1.8
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OTPHUIIATETbHBIM YMeTh BBITIOTHATH YIPOIICHHE | TUIAKATEHI. eJbHAs No 264,
LeNTBIM BBIPOKEHUH CO CTETICHSIMH C [Ipesenramms: | pabdora 268, 271
MIOKAa3aTeIEM OTpPHIIATEFHBIM TTOKa3aTEeNIEM. festival.1lsepte

mber.ru

20. | Crenens c 8 y33 Tabmmrer — I'pymmoBast | I'm.1 I1.8
OTPULIATENBHBIM MJIaKaThI. pabota Ne 150,
LHEALIM IIpesenTarnus: 227, 257,
mokazareseM festival.1lsepte 270

mber.ru

21. | KonrponbHas YK [IpeobpazoBanue YMeThb n1peoOpazoBHIBATh Kaprouku KoHTtponsH
pabota Ne 2 PAIMOHANIBHBIX BRIPAXKCHUM, | pallMOHAJIbHBIC BRIPAXKCHUS, ast pabora.

« YMHOXEHHE U UCTIONB3Ysl BCE ACHCTBUS C UCTIONIb3YSl BCE JICHCTBUS C Tematuuec

JiefieHue anredpanvdecKuMH ApoOsSIMHU | anredpandeckuMu ApoOSIMHU KHUH

anre0panIecKux (Teopust u

Ipooeit » MIPaKTHKA)
Pasoen 3. Oyuxyus y=NX. Ceoticmea keadpamrozo kopus 18u

22. | PammonansHbIe 9 YUH3 | TlonsTHe panuoHaibHbIE 3HATh OHATHE PALIMOHAIbHBIE Tab6muue! — ®pontans | ['n.1I1.9

qHcia 4pciia, 0eCKOHEeYHast ypciia, 0ECKOHEYHAs JeCATHYHASA | IUIAKATHL. HbI onpoc | Ne 272,
JeCATUIHAS IPOOh IpoOb [Ipe3enTanms: 273(1), 295,
festival.1lsepte 296
mber.ru

23. | ParnmonanbHbIC 9 V33 [TonsTue parpoHanbHBIE Tabmuis! — [Iposepouna I'n.1 I1.9
yyucla yucna, 0ecKkoHeUHas TUTaKaThl. st paboTa. Ne 302(6),

JecATUYHAs Apo0h IIpesenramust: | Texymmit 304, 327,
festival.1septe | (mpaxtuka) | 311-316(a)
mber.ru

24. | Ionsitue 10 | YUH3 | [ousTHe KBagpaTHOIrO 3HaTh MOHATHE KBAJIPAaTHOTO Tabmurs! — Opontane | ['n.1T11.10
KBaJ[paTHOTO KOPHS U3 HEOTPHUIATENBHOTO | KOPHS U3 HEOTPHUIATEIHHOTO TUIAKaTHI. HEbIH orpoc | Ne 360-
KOpHSI U3 yucina. Perenue YyHUCIIa. IIpesenTanus: 361(a), 362,
HEOTPHULIATESITFHOT KBaJ[paTHBIX YPaBHCHHH, Ymers wusBiekath kBajaparHeie | festival.lsepte 363
0 gucna KOPHSIMH KOTOPOTO KOPHU U3 HEOTPHUIIATEIEHOTO mber.ru

SIBIISTIOTCS] HPpPAIIOHANIBHBIC | YUCIIA; pemaTh KBaJpaTHEIC
4rcia U mpocTeimme ypaBHEHHS, KOPHAMH KOTOPOTO
HppalHoOHaIbHEIE SIBIISTIOTCSI HPPAIOHATBHBIE
YpaBHEHHUSL. YHCIIa U TIPOCTEHIIne
UppaloOHaJIbHbIC YPaBHEHUSI.

25. | TlousTHe 10 |V¥33 Pemenune kBaapaTHBIX Tabmus! — IMposepouna I'nm.1I1.10
KBaJ[paTHOTO YpaBHEHHH, KOPHSIMH TTaKaThL. s pabora. Ne 368(6,1),
KOpHsI U3 KOTOPOTO SIBJISIFOTCS IIpeszentanus: | Texymiuit 372(6,r),
HEOTPHUILIATETBHOT UppalMOHaJIbHbIE YUCIA U festival.lsepte | (mpaxruka) | 374-377(a)
0 gucia MpOCTenIIHe mber.ru

HppaIMOHAIHHEIC
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YpaBHEHUSI.

26. | UppannoHanbHbIE 11 |KY [onaTne wmppanuoHaIHHOE 3HaTh noHATHE HppanoHansHoe | Tabmmie! — I'pymmosas | I'nm.1I1.11
qrcia YHCII0 YHCIIO TTaKATHL. paboTta Ne 393,
[Ipesenranms: 399, 404(a),
festival.1lsepte 406(a)
mber.ru
27. | MHoxecTBO 12 Ky JleanuMOoCTh 1ENBIX YHCEIT, 3HAaTh O IEJTMMOCTH LETBIX Camocrosar | I'm.111.12
JeUCTBUTEIBHBIX JICJIEHUE C OCTaTKOM 4ycell; O JEJICHUU C OCTaTKOM eJbHast Ne 420,
yucel pabota 423, 429
10 | 28. | Oynkums 13 | YUH3 | Oynkums 3HaTh MOHATHE O PYHKIUH Tabnue! — O®ponrans | I'm.111.13
_ _ . _ .. o TJIaKaThl. HbI onpoc | Ne 444,
y = X ,ee y =+ X , ee cBOiicTBa 1 y =+/X , 3HaTh €€ CBOIiCcTBa U Tpeseranus: 447, 448,
CBOHCTBA 1 rpagmK rpagmk. festival.1septe 454(6,8)
rpaduk. Ymerb CTPOMTb M YHTaTh | oo
10 | 29. | Oynkuus 13 (V33 OyHKIISI rpaduk QYHKIUH Y = \/; Tabnuupr — [Iposepouna ['n.1 I1.13
y=+/x, e y=+/x , ee croiicTra u TUIAKaThL. 1 paboTa. Ne 452,
L ’ Mpesentarms: | Texymwmii 455, 458
CBOHCTBA 1 rpadux festival.lsepte | (mpaxtuka)
rpagux mber.ru
4 | 30. 14 | YUH3 | CroiicTBa KBaAPaTHBIX 3HaTh CBOICTBa KBaJAPATHBIX Tabmuer — ®ponrane | ['n.111.14
KOpHeH KOpHEH IUIaKaTBhl. HbIN onpoc | Ne 469, 471
YMern IpUMEHSTh CBOMCTBA IIpesenTanus:
4 | 31. 14 | VY33 | CgoiicTBa KBaapaTHBIX KBAJIPATHBIX KOPHEH [UIs festival.1septe | Ilposepouna I'n.111.14
KOpHe YOPOUIEHUS BEIPKEHUN U mber.ru st pabota. No 456,
BBIYUCIICHHS KOpHEH Texymruii 481(6,B),
(npaxtuka) | 489, 497
4 | 32. | IIpeoOpazoBanue 15 | YUH3 | IIpeobpa3oBanue 3HaTh 0 nMpeoOpa3oBaHUU ®ponrane | ['n.1I1.15
BBIPAKEHUH, BBIPAKEHUH, BEIpaXEHUH, 00 omeparusix Hblil onipoc | Ne 506, 511
coJieprKalix COJIepIKaIIUX OIIEPAIHIO M3BJICYEHUS KBaJAPATHOTO KOPHS
OTIepaIHIo W3BJICYEHUS KBaJAPATHOTO 1 OCBOOOJK/IEHHE OT
N3BJICYEHUS KOpHS MPPALOHATIBHOCTH B
KBaZIpaTHOTO 3HaMeHarTee.
KOpHSI YMeTs ynpoiarh BeIpaKeHHs, C
4 | 33. | IIpeobpa3oBanue 15 |V33 [IpeobpazoBanue MIOMOIIBIO 3BJICYCHUS Ta0muuer — Camocrosr | I'm.11I1.15
BBIpAXEHUH, BBIpAXEHUH, KBaJIpaTHOTO KOPHSI U TUIaKaThl. eJibHast Ne 507, 515
coIepIKaITuX COJIEpIKaIlUX OIepaluio 0CBOOOXKIEHHUE OT IIpesenTamnus: | pabdora
OTeparuio W3BJICYCHUSI KBaJAPATHOTO UPPALHOHATIBHOCTH B festival.1septe
W3BJICYCHUSI KOpHSI 3HaMeHaree. mber.ru
KBaJIpaTHOT'O
KOpHSI
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4 | 34. | IIpeobOpa3zoBanue 15 |V33 IIpeobpazoBanme Ta6mue! — IMposepouna I'm.1 I1.15
BBIPAKEHUH, BBIPAKEHUH, MJIaKaThI. s pabora. Ne 517,
COJIepIKAIIIX COIIepIKAIIUX OIEePAITHIO pesenramst: | Texymmit 522
OTeparuio W3BIICYCHUSI KBAPATHOTO festival.1septe | (mpakTuka)

H3BIICUCHUS KOPHS mber.ru
KBaJIpaTHOTO
KOpHSI

4 | 35. | [IpeoOpa3oBanue 15 |V¥33 [IpeobpazoBanue Tabnue! — ®ponrane | ['n.1I1.15
BBIpaKEeHUIl, BBIpaKEeHUIl, IIJIAKAaThL. Has pabota | Ne 512,523
coJliepKalx coJleprKaluX OINepaIuio [pesenranus:
oTeparmio W3BJICYEHUS KBaJAPaTHOTO festival.1septe
W3BJICYEHUS KOpHS mber.ru
KBaZpaTHOTO
KOpHS

36. | KorTponsHas YK OyHKUMS Ymerb cTpouts rpaduk Kaprouku Konrtponsn
pabora Ne3 y=+/X , ee CBOHCTBa H ¢ynkpn Y = \/; U OIHCHIBATh as pabora.

«DyHKIUA . TemaTtuuec
rpa¢uk. [Ipeobpa3zoBanne €€ CBOMCTBA; IPUMEHAT it

y= \/; . BBIpa)KEHUIA, CBOWCTBA KBa/IPATHBIX KOPHEH (Teopus u
CBoiicTBa COJepIKaIUX OIIEPAIHIO JUTS YTIPOIICHUS BBIPOKSHUH U IPaKTHKa)
KBaZ[paTHOTO U3BJICYEHUS KBaJPaTHOTO BBIYMCIICHHS KOPHEH; yNpoIaTh
KOpHA » KOpHA BBIpQKCHUS, C ITIOMOIIBIO

W3BJICYEHUS KBaAPATHOTO KOPHS

1 0CBOOOJK/IEHHE OT

UPPALHOHATIBHOCTH B

3HaMeHaTeJe.

37. | Moaynb 16 |KY OrnpenenieHe u CBOMCTBA 3HaTh onpesieNieHue MOTYJIs Tabmuis! — Camocrost | ['n.1I1.16
NEHCTBATEILHOTO MOJYJISI IEACTBUTEILHOTO IEHCTBUTENBLHOTO YHCIA. IUIaKaTEI. eNbHast Ne 528,
yucia yucna. YMerb IpuMEHATh CBOWCTBA IIpesentamnus: | pabora 534, 544

MOTyJIst festival.1lsepte

10 | 38. | Monyns 16 |V¥Y33 OmnpeneneHne 1 CBOMCTBA mber.ru I'pymmoBas | I'n.1 I1.16
NEWCTBUTEIBHOT'O MOAYJISI IEACTBUTEILHOTO pabota Ne 531,
qucHa. qucia. 540, 543

39. | Moayns 16 |V33 OnpeneneHue u cBOMCTBaA IIpoBepouna I'n.1I1.16
JEeUCTBUTEILHOTO MOJyJIsl I€HCTBUTENBHOTO g paboTa. Ne 570(a,B),
qHCa YHCaa. Texymmmii 548, 550

(TpakTHKa)
Pasoen 5. Keaopamuunas gpyuxyus. @ynxyus y = k/x (18u.).
10 | 40. 17 | VUH3| Oyskmms y = kx’, ee 3HaTh onpezaencHne GyHKIUU Tabmmre! — ®ponransy | I'm.1I1.17
CBOMCTBA 1 BHJa y =kx?, O €€ rpaduke u TUTaKaThL. HBIH onpoc | Ne 575(0,B),
rpadux IIpesenTanus: 578(6,B),
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CBOMCTBAX. festival.1lsepte 590
Ymers cTpouth rpaduk Gpyukin | mber.ru
10 | 41. | Oynxmms y =k, 17 |VY33 Oyukims y = kx’, ee y = kx*; crpouts rpadmkn |TaGmuupl — Camocrosr | I'm.111.17
ee CBOICTBA U CBOWCTBa U KYCOYHO-3aIaHHBIX ()yHKIIHH; IJIaKaThL. enbHas Ne 579(6,B),
rpaduk I'papuk. Ctpouts Tpadmku | pemiaTs rpapuuecku ypaBHeHus U |[Ipesenrarus: | pabora 585(0,B),
KyCOYHO-3aIaHHBIX CHCTEMBI ypaBHEHUH, onpenensats |festival.1septe 595
byHKIHIA; YHCJIO PEIICHUH CHCTEMBI mber.ru
10 | 42. | OyHknus y = o, 17 V33 pemaTh rpaduvecKu YpaBHEHUI C TOMOIIBIO TabauIs! — [Iposepouna I'n.1I1.17
€€ CBOWCTBa U YpaBHEHHUS U CUCTEMBbI rpad)u4ecKoro MeToja. TUTaKaThL. st pabota. Ne 598,
rpaduk ypaBHEHHH, [pesenranms: | Texymwmit | 601, 603
festival.1septe | (mpaxrtuka)
mber.ru
10 | 43. 18 | YUH3 | Oyuknus y = x/x, ee 3HaTh omnpeneneHue OyHKIMH Tabmuis! — Opontane | ['m.1I1.18
CBOMCTBA H k TUTaKaThl. HbI onipoc | Ne 609,
rpadux BHAay = X 0 ce rpaguxe u [Ipe3enTanms: 601,
CBONCTBAX. festival.1lsepte 621(6,8)
YMmers crpouth rpaduk mber.ru
10 | 44. | OyHKUMA y = K/X, 18 |V33 OyHKIMA y = K/X, ee K Tabmuer — I'pymmoBast | I'm.1 I1.18
ee CBOMCTBa U CBOWCTBA U GyHKIUH Y = — ; CTPOUTH TJIAKaThI. pabota No 611,
rpaduk. I'papux. Crpouts rpaduxu X [Ipe3enranms: 619, 625,
KYCOYHO-3a/IJaHHBIX rpaQuKy KyCOYHO-3a1aHHbIX festival.1lsepte 628
(pyHKIWMIL; ($yHKIMIA; pemaTh rpaduuecKu mber.ru
pemath rpaduvecKu YpaBHEHHUSI U CUCTEMBI
YPaBHEHUS U CUCTEMBI ypaBHGHHﬁ, OIpCALCIIATD YUCIO
ypaBHEHHiA. peLIeHUd CUCTEMBI YpaBHEHUH €
HOMOIIBIO TPahMIECKOro METOAA.
45. | KoHTtponpHas YK OyHKIMA y = kx° Uy = K/x, | YMeTh CTPOUTH rpaduK KapTouxu KonTpomsH
pabota Ned ee CBoiicTBa U , k as pabora.
«DYHKIMA Y=KX2, I'paduk. Crponts rpapuxu | PYHKIMH y =hkx" n Y =—; Tematnuec
e€ cBOlCTBa U KYCOYHO-3aJJaHHBIX X KUt
rpa¢uk. OyHKIUSA GbyHKIMT; CTPOHTE rpaduH Kycotno- (Teopuss u
3a/IaHHBIX (QYHKLHH; penaTh
k pewars rpaduuecKu MPaKTHKa)
y=—,eé yPABHEHHA H CHCTEMBI rpadudecku YPaBHEHU 1
o CHCTEMBI ypaBHEHHH, OTIPEEIISTh
ypaBHEHHH. B
CBOWCTBa U YUCJIO PEIIEHUI CUCTEMBI
rpaduk». YpaBHEHHIA C TIOMOIIIBIO
rpauuecKoro MeToAa.
10 | 46. | Kak mocTpouTh 19 | YMH3 | Aaroput™ mocTpoeHus 3HaTh Kak C MOMOIIBIO Tabmus! — ®pontane | ['n.1I1.19
rpaduK GyHKINU rpaduka GyHKINH y = MapajieIbHOTO IIepeHOca BIIPABO | IIAKATHI. HBIN onpoc | Ne 636,
y =f(x+]), ecnn f(x+1), ecnu u3Becten WJIN BJIEBO NTOCTPOUTH I'paduk IIpesenranus: 647, 653,
n3BecTeH rpaduk rpaduk pynkumu y = f(x) dynxumn y = f (x+1) festival.1septe 657
byHkImH y = f(x) mber.ru
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10 | 47. | Kak mocTpouTh 19 |V¥33 ANTOPHUTM TIOCTPOCHHUS YMeTh 10 anropuTMy MOCTPOUTH | Tabmumbr — IIposepouna I'nm.1I1.19
rpaduK GyHKINU rpaduka GyHKINH y = rpaduk QyHKIMH y = f (x+1), ero | MiaKarsl. g paboTa. Ne 659,
y = f(x+]), ecin f(x+I), ecnn u3Becten HPOMHTATS B OIHCATS CBOHCTBA Ipesenramms: | Texymmit | 665, 671,
H3BECTEH rpaduk rpaduk QyHKIHH ¥ = f(x) festival.1septe | (mpaktuka) | 676
byHKIHK y = f{X) mber.ru

10 | 48. | Kak moctpouTth 20 | YUH3| Anroput™ mocTpoeHus 3HaTh KakK C TIOMOIIBIO Tabmmrer — ®ponrans | ['n.111.20
rpaduk GyHKIUN rpaduka pyHKIMU Y = f(X) HapajjesIbHOro IepeHoca BBepX | IUIaKaThl. HbI onpoc | Ne 683,
v =f(x) + m, ecnn + M, ecu U3BECTEH rpadMK | WM BHU3 MOCTPOUTH rpaduiK [pesenranus: 686, 691
U3BECTEH rpaduk byukuun y = fx) dynkumn y = f (x)+m. festival.1septe
Gynxunn y = fx) YMeTh 110 aIrOPUTMY IIOCTPOHUTH mber.ru

10 | 49. | Kak noctpouts 20 |V33 ANTOPUTM NOCTPOECHUS rpaduk GyHKmHH y = f Tabnure! — IIposepouna I'n.1 I1.20
rpaduk GyHKIHHA rpaduka pyukuun y = f(x) P YHILHH y = (X) +M | nakate. g paboTa. Ne 697,
y =f(x) + m, eciu + m, eciiu u3BecTeH rpaduk | €ro NpOYUTaTh U OMUCATDH IIpesentamus: | Texyuumit 707,714
u3BecTeH rpaduk byHkIMH Y = f(X) CBOMCTBa. festival.lsepte | (mpaxtuka)
byHkImn y = f(x) mber.ru

10 | 50. | Kak moctpouTth 21 | YUH3| Anropurt™m mocTpoeHUs 3HaTh KaK C TIOMOIIBIO Tabmuer — ®ponrane | ['n.111.21
rpaduK GyHKIUU rpapuka y =f(x + 1) +m,, MapajuleIbHOrO MEPEHOCa BBEPX | IJIAKATHL. HbIl onpoc | Ne 706,
y=fx+1)+m, €CITH M3BeCTeH rpaduk WA BHU3 TIOCTPOUTH TpaduK [Ipe3enTanms: 713, 726,
€CIIM U3BECTCH byHKIUH Yy = f{X) ynxuuu y = (x+1)+m- festival.1septe 730
rpaduK dymHiui YMeTh 110 QITOPUTMY HOCTPOUTD mber.ru
y =1 rpaduk GyHKIHA

10 | 51. | Kak mocTpouTh 21 |V33 ANTOPUTM MIOCTPOCHUS Tabmuis! — [Iposepouna I'nm.1I1.21

_ y:f(x+|)+m,ero IIpOYUTATh U

rpaduk GyHKIMN rpaduka GyHKuMu y = f(x + TUIAKaTHI. s pabora. Ne 718,
y=f(x+1)+m, 1) + m, , eciiut u3BecTEH OIKCATh CBOHCTBA. IIpesenramust: | Texymmit 731, 748
€CIIM U3BECTEH rpaduk QyHKIHH ¥ = f(x) festival.1septe | (mpakrtuka)
rpaduk GyHKIHN mber.ru
y = f(x).

10 | 52. | Oynkums y = ax’ 22 | YUH3| Anroput™ mocTpoeHUs 3HaTh uUMeETh npezacTaBieHue o | TaOmmier — ®ponrane | ['n.111.22
+bx +c, ee rpaduka QyHKIUH y = ax’ + bynkunn y = ax?+bx+c,oee |MIaKaTHL HbI onpoc | Ne 767,
CBOMCTBA U bx + ¢, eciiv U3BECTEH . [IpesenTranms: 769, 771

rpaduke U cBOiCTBAX. -

rpaduk rpaduk hyHKIMH Y = f(X) YMeTh CTpouTs rpadHK Ts;t;:/e:b 1septe

10 | 53. | ®Oynkums y = ax’ 22 |V33 ANTOPUTM MOCTPOCHHS ymaunn y = ax” +bx+c, Tabmue! — Camocrost | I'm.1I1.22
+bx + ¢, ee rpaduka GyHKIHE y = ax’ + | OMHCBIBATH CBOWCTBA 110 IPAQUKY | pjjakarsL. eNbHas Ne 778,
CBOWCTBA H bx + ¢, ecnu U3BeCTEH [pesenranus: | pabora 780, 782
rpaduk. rpaduk QyHKIHH ¥ = f(x) festival.1septe

mber.ru

10 | 54. | ®ynkums y = ax’ 22 |V33 ANTOPHUTM TTOCTPOCHHUS Tabmus! — [Mposepouna I'n.1 I1.22
+ bx + ¢, ee rpaduka pyHknuu y = ax2 + TJIaKATBI. s paboTa. Ne 777,
CBOMCTBA 1 bx + ¢, ecru U3BeCTEH [pesenramst: | Texymmit 787,794
rpaduk rpaduk pyHkuun y = f(x) festival.1septe | (mpaxrtuka)

mber.ru
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55. | ®dyukMsa y = ax2 22 |V33 AJITOPUTM TOCTPOCHUS Camocrosite
+bx +c,ee rpaduka QyHKIUN y = ax2 + JTBHA paboTa
CBOJiCTBA U bx + ¢, eciu u3BecTeH
rpaduK. rpaduk pyHknnn y = f(x)

56. | I'papraeckoe 23 |KVY I'paduueckuii ciocod 3HaTh cHOCOOBI penIcHUs Tabmmrer — Camocrost | I'm.1I1.23
pelieHue pelIeHNs KBaipaTHBIX KBaJIpaTHBIX YPABHEHUM. MJIaKaThI. €JbHAs Ne 791,
KBaJIpaTHBIX ypaBHEHHI YMeThb pemath KBaJpaTHbIE [pesenranus: | padora 793, 800
ypaBHEHHI ypaBHEHHsI rpaduIecKum festival.1septe

CIIOCOOOM. mber.ru
KonrponbHas YK I'padukn pynkumii. YMeTh cTpouTh rpaduKu ¢ Kaprouku KoHTtponsH

57. | pabota Pewenvie ypaBHeHui 1 X MOMOMIBIO TTAPAIIIETLHOTO ast pabora.
Ne5«KBanparnun cucteM rpaduiecKkum NepeHoca; peuath ypaBHEHUs U Tematuuec
ast QyHKLUSY. crocobom CHCTEMBI rpaUIecKuM KHUH

Croco0oM. (Teopust u
MIPaKTHKA)
Paszoen 7. Keaopammnule ypasuenus 22u
58.| OcHoBHBIE 24 VYUH3 | [TonHOE ¥ HEMOIHOE Hmers mpesacTaBiieHUE O Tab6muue! — ®ponrane | ['n.111.24
TIOHSTHSL. KBaJIpaTHBIC ypaBHEHHHU, TIOJTHOM ¥ HETIOJTHOM KBAJIPATHOM | IUTIAKATHI. HbIi onpoc | Ne 805,
pEIIeHHsT HETIOTHBIX YpaBHCHHUH, O pEIICHUH [Ipe3enTanms: 808, 813
KBAJIpaTHBIX YpaBHCHUI. HETIOJTHBIX KBaJPaTHBIX festival.1septe
YpaBHEHHIA. mber.ru
59. | OcHoBHbIE 24 |V33 YMeTh pemaTh HEMOIHOE Tabmure! — IIpoBepouna I'n.1I1.24
TTOHSATHS. KBaJIpaTHOE ypaBHEHUE. TJIaKaThI. st paboTa. Ne 816,
IIpesentamus: | Texyuumit 824, 829
festival.1septe | (mpaxrtuka)
mber.ru
60. 25 | YUH3 | ®opmynbl KOpHE# 3Hats Qopmynsl KopHel Tabmurs! — ®ponrans | I'm.1I1.25
KBaJpaTHOTO ypaBHEHUS, KBaJPaTHOTO YPaBHEHUS, TUIAKaTHI. HBIN onpoc | Ne 833,
JMCKPUMHUHAHTA; AITOPHTM JMCKPUMHHAHTA; AJITOPHTM [pesenTanus: 838(0,B),
PpeLICHUsI KBaJPaTHOTO pelIeHusI KBaJAPaTHOTO festival.1lsepte 843
YpaBHEHUSL. YpaBHEHUSI. mber.ru
61.| ®opmysl KopHEH 25 |V33 YMmerb ncnonb3ys Tabmuie! — IIposepouna I'n.1 I1.25
KBaJIpaTHBIX JIUCKPUMHUHAHT, PelaTh IUIAKATEL. st pabora. Ne 810,
ypaBHEHHHA KBaJ[paTHBIC YpaBHEHHUSI IO [pezenramus: | Texymmit 846, 840
AITOPUTMY; pEIlaTh 3aJ1a4d Ha festival.lsepte | (Teopwust)
COCTaBJICHUE KBaIPATHBIX mber.ru
62. | ®opmyiibl KOpHEH 25 |V33 YPaBHEHUI. Tabmmrs! — ITposepounal I'n.1 I1.25
KBaJpaTHBIX TTaKaThL. g pabora. Ne 851,
ypaBHEHHIA Ipesenrarust: | Texymmii 855, 858
festival.1septe | (mpaxrtuka)
mber.ru
63. 26 | YUH3 | Aaroputm peuieHust 3HATh aNTOPHUTM pEIICHHUs Tabnure! — Oponrane | I'm.111.26
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paIioHabHBIX YPaBHEHUH; paIMoOHaIbHBIX YPaBHEHHUIA; TJIAKATBI. HbI onipoc | Ne 866,
HCTIONB3YS METOJI BBEACHUS HCIIONB3YS METOJ BBEICHUS [Ipesenranms: 868, 871
HOBOM MIEPEMEHHO# pelarts | HOBOM MEpEeMEHHO pemars festival.1septe

YpaBHCHHUSL. ypaBHEHHSL. mber.ru

64.| PammonansHbIe 26 |V33 YMeTh pemath panuoHANbHEIC Tabmmrer — ITposepounal I'n.111.26

YpaBHEHUS. YpaBHEHHUSI, UCTIONB3YSI METO/T IUIaKaTHL. s pabora. Ne 864,
BBE/ICHHS HOBOM IEPEMEHHON; [pesenranms: | Texymmit | 882, 885,
OuKBazpaTHBIE ypaBHEHHS; festival.1septe | (mpaktuka) | 890
YpaBHEHHS C TPUMEHEHHEM mber.ru

65. | PamuonanpHble 26 |VY33 HECKOJIbKUX CIIOCO0O0B Ipeszenrarnus: | Camocrosar | 892,894
ypaBHEHHS YIPOIIECHHS BBIPAKECHUI festival.1septe | enpHas

BXOZSIIIUX B YpaBHEHUE. mber.ru paboTa

66. | PaunoHnanbHbIe 26 |V33 Tabmuusr — Camocrosr | I'n.111.26

YpaBHEHHUSL. IUIaKaTEI. eNbHast Ne 895,
[Ipesenramms: | pabdora 898, 904
festival.1lsepte
mber.ru

67.| KonrponpHas YK KBanpaTHble ypaBHEHUS U YMersb pemiats HENOJIHOE Kaprouku Konrtponsn
pabota Neb YpaBHEHWSI, CBOJUMEIE K KBaJpaTHOE YpaBHEHMNCE; as pabora.
«KBanmparasie HUM. WCTIONB3YS AUCKPAMUHAHT, Temaruuec
YpaBHEHID) pemaTh KBaIpaTHbBIC YPaBHEHUS KAl

0 aJITOPUTMY; pelaTh 3aJauu (Teopus u
Ha COCTaBJICHUE KBaJAPaTHBIX MPAKTHKA)
YpaBHEHUH; pellaTh

panuoHabHbIE YPaBHEHUS,

UCIIOJIb3Ysl METOJ] BBEACHUS

HOBOM NEPEMEHHOI;

OWKBaIpaTHBIC YpaBHEHUS;

YpaBHEHHS C IPUMECHEHUEM

HECKOJBKUX CIIOCOOO0B

YIPOIICHUS BBIPAKESHHH

BXOJISIIIUX B YpaBHEHUE.

68. | Pammonansubele 27 YUH3 | PaunoHnanbHble ypaBHEHHS YMmerh pemarts 3a7adu Ha yncia, | TaOmumsr — Opontane | ['n.1 I1.27
YpaBHEHHUS KaK KaK Ha JIBIDKEHHUE TI0 JIopore, Ha TUTaKaThl. HbI onipoc | Ne 900,
MaTeMaTH4eCcKue MaTeMaTH4eCcKue JIBMOKEHHE TI0 BOJIE, BBIIEIISS IIpe3eHranms: 919, 935
MOJIEJH PEATbHBIX MOZEJIH pealbHbIX CUTyalluii | OCHOBHBIE 3TAIIbI festival.1septe
CUTYyalUH MaTeMaTH4€CKOIo mber.ru

69. | PannonanbHbIe 27 V33 PanmonansHbIe ypaBHEHHS MOJIETTUPOBAHUS Tabmuue! — Camocrogr | I'm.1I1.27
YpaBHEHHUS Kak Kak TJIaKaThl. ebHas Ne 912,
MaTeMAaTHYCCKUE MaTeMaTHYCCKUE Ipe3enranus: | pabora 921, 930
MOJIETIH PeaNTbHBIX MOJIETIH PEANIbHBIX CUTYalNni festival.1lsepte
CUTYyAaIHH mber.ru
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70. | PammonansHBIE 27 |VY33 PammonansHbIe ypaBHEHHUS Tabmmrer — I'pymmoas | I'm.1 I1.27
YpaBHEHMSI KaK Kak MJIaKaThI. paboTta Ne 917,
MaTeMaTHYECKHAE MaTeMaTHYECKHAE [Ipesenranms: 926, 934
MOJIEIH PeaTbHBIX MOJIEIN PEATBHBIX CHTYaIHit festival. 1septe
CHUTYaIuni mber.ru

71.| PamuonansHbIC 27 V33 PaunonansHele ypaBHEHHs Tabmuips! — [Iposepouna ['n.1 I1.27
ypaBHEHHUS Kak KaK IITaKaThl. s pabora. Ne 929,
MaTeMaTH4eCKHe MaTeMaTH4eCKHe IIpesentanus: | Texyuiuit 931, 917
MOJIETIH PealIbHBIX MOJIETIH PEANIbHBIX CUTYaluH festival.1septe | (mpaxrtuka)

CUTYyAIHA mber.ru

72.| Eme onHa 28 | YUH3 | Ewe oana popmyna kopHeit | 3HATh aJropuTM BBIYUCICHUS Tabmure! — ®ponrany | I'm.1I1.28
(dopmyna KopHeit KBaJIpaTHOI'O YpaBHEHUS KOpHEH KBaJIpaTHOIO yPaBHEHUS | ILJIaKaThl. HbI onpoc | Ne 936,
KBaJ[paTHOTO C YETHBIM BTOPHIM [Ipe3enTanms: 939, 944,
YpaBHEHHUsI K03 (DULUEHTOM, HCIIONB3YsI festival.1lsepte 947

JIICKPUMHUHAHT. mber.ru

73.| Eme ogHa 28 |V33 Ewe onHa popmyna kopueir | YMeTh pematb KBajgpaTHbIE |TaOuipl — IIposepouna I'n.1 I1.28
(dopmyna KopHei KBaJpaTHOI'0 ypaBHEHUSA YpaBHEHHUSI C YETHBIM BTOPBIM |IUIAKATHL. st pabora. Ne 943,
KBaJ[paTHOTO koddouruentom no dopmynam |IIpesentanns: | Texymmit 953(0,r),
ypaBHEHUSI KOpHeil kBajmpatHoro ypasHeHus |festival.lsepte | (teopus, 954, 957

c YETHBIM BTOpPBEIM | Mber.ru MPaKTHKa)
K03 dunneHToM uepes
JIICKPUMHUHAHT

74. 29 | YUH3| Teopema Buera u Teopema, 3HaTth Teopemy Buera u 00 Tabmuis! — ®pontans | ['n.1I1.29

oOparHas eif oOpartHyro Teopemy Buera. MJIaKaThI. HbI onpoc | Ne 960,

YMeTh NPUMEHATH TEOPEMY [Ipe3enranms: 964, 967,
Buera u 06 06patHyIo TeopeMy festival.1lsepte 971

75.| Teopema Buera. 29 VY33 Buera, pemas kBagpaTHble mber.ru Camoctosr | I'n.111.29
YpaBHEHHUSI; COCTABIATD eJbHast Ne 973,
KBaJ[paTHBIC YpaBHEHHU IO €r0 pabota 977, 997,
KOPHSM. 1006

76. | VppauuoHanbHble 30 | YUH3 | IlonsTHe HppallMOHANBLHOTO | 3HATH THOHITHS Tabmmrs! — ®ponrans | I'nm.111.30
YpaBHEHMS ypaBHeHusl. Ero pemenue HMpPaLMOHAIIbHBIX YPABHEHUSX, O | IJIAKATHI. HBIH orpoc | Ne 1011,

METOJIOM BO3BEJICHHSI 00EHX | paBHOCWIBHBIX YPaBHEHUSX, O IIpesenTarnus: 1017, 1021
yacTel B KBaapaT paBHOCHITBHBIX TIpeoOpazoBanusx | festival.1lsepte

77.| NppamuuoHaabHbIE 30 V33 YPaBHEHHMIA, O HEPABHOCHIIbHBIX mber.ru Camocrosr | I'm.1I1.30
YpaBHEHHSI peoOpa30BaHUAX YPaBHEHHUS, eJbHasI Ne 1015,

METOBI BO3BEJICHHSI B KBaJIpat pabota 1018, 1022

o0enx yacTell ypaBHEHUSI.
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78. | HppauuroHaabHbIE 30 |V33 YMeTh peaTh HpparoHaaIbHbIC IIposepouna I'n.1 I1.30
ypaBHCHHSA YpaBHEHHS METOIOM BO3BEICHHS s pabora. Ne 1009,
B KBajpaT obenx gacreit Texymmmii 1013, 1020
YpaBHEHHS, IPUMCHSISI CBOWCTBA (TIpakTHKa)
PaBHOCHIIBHBIX IPE0Opa3OBaHMUil.
79. | KonrponsHas YK Pewenne kBaagpaTHbIX Ymerp pewath 3a1aun Ha yucna, |Kaorouku KonTponbHa)
pabora Ne7 yYpaBHEHHH 110 Pa3INYHbIM Ha JIBIDKEHHE 110 JIopore, Ha g paboTa.
«KBaznparHbie bopmyaam JIBIDKEHHUE T10 BOJE, BBIACIISIS TemaTtuueck
ypaBHEHHS» OCHOBHBIE JTaITBI nit  (Teopusi
MaTeMaTH4eCKOTo W MIPaKTHKa)
MOJICTIMPOBAHMUS; MPUMEHSTh
TeopeMy Buera n 06 o6paTHyI0
TeopeMmy Buera, pemas
KBaJIpaTHBIC YPaBHEHMUSI.
Paszoen 9. Hepasencmesa 15u
6 | 80. 31 VYHUH3 | CoiicTBa YNCIOBBIX 3HaTh CBOMCTBA YHACIOBBIX Tab6muue! — ®ponrane | ['n.111.31
HEpaBEHCTB HEPaBEHCTB MJIaKaThI. HbIi onpoc | Ne 1038,
YMeTh IpUMEHATH CBOICTBA [Ipe3enTanms: 1042, 1049
YHCIIOBBIX HEPABEHCTB U festival.1lsepte
HepaBeHcTBO Komu mpu mber.ru
6 | 81. | CgoiictBa 31 V33 JIOKa3aTeNLCTBE YUCIOBEIX Ta6muue! — Camocrosar | I'm.1 I1.31
YHCIIOBBIX HEpaBEHCTB TUIAKaThI. eNnpHas Ne
HEpPaBEHCTB. [pesenranus: | pabora 1053(6,B),
festival.1lsepte 1054(6,8),
mber.ru 1066
6 | 82. | CgoiictBa 31 |V33 Tabmuusr — IMposepounal T'n.1I1.31
YHUCJIOBBIX MJIaKaThI. st pabora. Ne 1070,
HEPaBEHCTB. [pezenramus: | Texymmit 1075, 1080
festival.lsepte | (mpaxtuka)
mber.ru
10 | 83. | Uccimenosanue 32 VYUH3 | [Toustue BO3pacTaroieli, | 3HaTh MOHATHE BO3PACTAIOMICH, Tabmuuer — ®ponrane | ['n.1I1.32
¢$byHKIWH Ha yObIBaromeii, MOHOTOHHOI | yObIBaroIeil, MOHOTOHHOM MJIaKaThI. Hblit onipoc | Ne 1086,
MOHOTOHHOCTB (YHKIMH Ha TMPOMEXYyTKe. | (YHKIUU Ha IPOMEKYTKE. [Ipe3enranms: 1098, 1100,
IToctpoeHue u | ¥YMers nocrpouts 1 uccienosars | festival.1septe 1102
HCCIIEI0BaHUE rpa¢uKOB | HA MOHOTOHHOCTH (DYHKIINH: mber.ru
10 | 84. | UccnenoBanue 32 |V33 Ppa3sTUIHBIX (YHKITUH. JIMHEHHY0, KBaJPaTHYIO, Tabnuupr — Camoctosar | I'n.1I1.32
byHKIIM] HA 00paTHOH PONOPITMOHATIFHOCTH, | IIJIAKATHI. eNbHas Ne 1110,
MOHOTOHHOCTD (HYHKITHUIO KOPEHD IIpesenTamnus: | pabdora 1113, 1116,
festival.1lsepte 1121
mber.ru
6 | 85. 33 | YMH3 | Pemenue JIMHEHHBIX 3HaTh O HEPABEHCTBE C Ta0mmusr — O®ponrans | I'm.111.33
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HEPaBEHCTB MIEPEMEHHOM; O CUCTEME TJIAKATBI. HBI onpoc | Ne 1159,
JTMHEHHBIX HEPaBEHCTB, [Ipesenranms: 1163, 1165,
nepeceyeHue penreHui festival.1lsepte 1166(0,8)
HEPaBEHCTB CUCTEMBI. mber.ru
86. 33 |V33 Pemenne nuHENHBIX YMers n300pa3uTh HA Tabmmrer — ITposepounal I'n.111.33
HEpaBEHCTB KOOPAMHATHOM MJIOCKOCTH TOUKH, |IUIaKaThl. s pabora. Ne 1172,
KOOPAMHATHI KOTOPBIX IIpesenranus: | Texymmit 1174, 1177,
YIOBJIETBOPSAIOT HEpaBeHCTBY; - | festival.1septe | (mpaktuka) | 1179
penaTh HepaBeHCTBA C mber.ru
MIepEMEHHOM U CUCTEMBI
HEpaBEHCTB C MEPEMEHHOMN
87. 33 V33 Pemenuve nuHeHBIX TabmuupI- Camocrosre| 1180, 1181
HEpPaBEHCTB TUIAKaThI JbHAS
pabota
88. 34 YUH3 | Pemenne KBaapaTHBIX 3HaTh TOHATHE KBAaJIPATHOTO Tab6muue! — ®ponrane | ['n.111.34
HEpaBEHCTB HEPABEHCTBA, O 3HAKe MJIaKaThI. HbI onpoc | Ne 1182,
00BbEIUHEHNS] MHOKECTB; [Ipe3enTanms: 1184, 1186,
anroputm peinenus kBagpataoro | festival.1septe 1189
HEpPaBEHCTBA, METOJE mber.ru
89. | Pemrenne 34 |V33 Pemenne kBagpaTHbIX HUHTEPBAJIOB. Tabmuer — IIposepouna I'n.111.34
KBaJpaTHBIX HEPaBCHCTB YMerhb pemath KBaJpaTHbIE TUTAKaTHI. s pabora. Ne 1172,
HEPaBEHCTB HEPABEHCTBA 110 AIITOPUTMY U IIpeszentanus: | Texymiuii 1174, 1177,
METOJIOM HHTEPBAJIOB. festival.lsepte | (mpaktuka) | 1179
mber.ru
90. | Pewenne 34 |V33 Pemenne kBapaTHBIX Tabmurs! — Camocrosr | I'nm.111.34
KBaJpaTHBIX HEPaBEHCTB TUIAKaTHI. enpHas Ne 1061,
HEPaBEHCTB [pesenramus: | pabdora 1104, 1146,
festival.1lsepte 1196
mber.ru
91. | KoHTponsHas YK Pewenune HEPaBEHCTB | YMeTh H300pa3uTh HA Kaprouku Konrponsn
pabora Ne8 Pa3IMYHBIMHA METOIaMHU. KOOPJMHATHOH IIJIOCKOCTH TOYKH, ast pabora.
«HepasencTtBa» KOOPJMHATHI KOTOPBIX TemaTtuuec
YJIOBIIETBOPSIFOT HEPABEHCTBY; - KAH
peliaTh HEpPaBeHCTBA C (Teopus u
MePEeMEHHOI U CUCTEMBI MPaKTHKA)
HEPABEHCTB € IIEPEMEHHOI;
peliath KBaJpaTHbIC HEPABEHCTBA
0 aJITOPUTMY M METOJIOM
MHTEPBAJIOB.
92. | IpubamxeHHbIE 35 |KY [TpubnmxeHHbIe 3HAYECHUS 3HaTh O MPHUOIMKEHHOM Tabmmre! — ®ponrans | I'm.1I1.35
3HAYEHUA JEUCTBUTENBHBIX YUCENI IO | 3HaYEHHUE M0 HEJOCTATKY, IO IIJIAKATBL. Hbl onpoc | Ne 1214,
JEeUCTBUTEIBHBIX HEJIOCTAaTKy, MO H30BITKY, | W30BITKY, OKPYIJICHUH YHCEl, [Ipesenranus: 1216, 1229,
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qucel OKpYITIEHUH YKCell, | MOrPEIHOCTH IPHOIIMKEHMS, festival.1lsepte 1232
MTOTPEITHOCTH MPUOIIKEHUS, | aOCONMIOTHONW M OTHOCHTEIBHOM mber.ru

93. | IlpubmmxeHHBIE 35 |V33 abcoroTHOM U | IOTPEIIHOCTSX. Tabmmrer — ITposepounal I'n.111.35
3HAYEHUS OTHOCHTENBHOM YMeTh HCIONb30BATh 3HAHUA O | IUIAKATHL 1 paboTa. Ne 1233,
JIEUCTBUTEIIBHBIX MTOTPEIIHOCTSIX. NpUOJIMKEHHOM 3HAYEHHE TI0 [pesenrarms: | Texyuuii 1236, 1243,
ymrcen HEJIOCTaTKYy, MO U30BITKY, festival.1septe | (mpaktuka) | 1248

OKPYTJICHUH YHCEIl, TOrpeHocT | mber.ru
npuOIMKEHUsI, aDCOMIOTHOH 1
OTHOCHTEJILHOI MOTPEeITHOCTSX

IIPY pELlICHUH 3a1a4.

94. | CrangapTHbIi 36 | YUH3 | CrannapTHblii BUI 3HATh O CTaHAAPTHOM BUJIE Tabnurs! — O®ponrans | I'm.11I1.35
BHJ TI0JIOKUTEIBHOIO YUCIIa [OJIO’KUTEIBHOIO YUCIIA, O IIJIAKAThL. HbI onpoc | Ne 1254,
MOJIOKUTEIHFHOTO TOPSI/IKE YHCHa, O 3amicu yncia B | [IpesenTanus: 1259, 1266 ,
qrca cTaHaapTHoit hopme. festival.1lsepte 1276

YMeTh 3annChIBaTh YUCIA B mber.ru
CTaH/APTHOM BHJIC.
Tlosmopenue 8 u.

95. | HetictBus ¢ YOU | mpeobpazoBaHus YMerb: BBHINONHATH Tabmuer — I'pynnosas | Kaprouku
pannoHaIbHBIMA C3Y | paunoHambHBIX BBIPAXKEHHUH, | MPeoOpa30BaHUS PALOHATIBHBIX | IUIAKATHI. pabora
Ipo0siMu. UCTIONB3Yysl BCE ICHUCTBHA C | BBIPAKCHUH, HCIOIB3Ys BCE [pesenranus:

anrebpandecKiUMH ApoOsMH | AeiCTBHSA ¢ anreGpandecKuMu festival.1septe
JpOOsIMH. mber.ru
96. | HeiictBus ¢ YOU | Ilpeobpa3zoBaHue YMeThb: ympoiaTh BeIpaxeHus, | Tabmuisl — Camocrosr | Kaprouku
KOPHSIMH. C3Y | BblpaxeHuii, C TMIOMOIIBIO U3BJICUYEHHS TUIAKaThI. eNnpHast
COJIepIKaIUX OIEPaIHIo KBaJIpaTHOTO KOPHS U [pesenranus: | padora
M3BIICYCHUSI  KBAJPATHOTO | OCBOOOXKICHHE OT festival.1septe
KOpHS UPPALMOHATIBHOCTH B mber.ru
3HaMeHarTee.

97. | Peurenue YOU | Pewenue KBaJIpaTHBIX | YMeTh: peliaTb HENOJIHOE Tabmwuer — Camocrosr | Kaprouku
KBaJpaTHBIX U C3H | ypaBHeHmi KBaJIpaTHOE YpaBHEHHUE; TUIAKaThI. eJIbHas
panmoHaIbHBIX UCTIONB3YS TUCKPUMUHAHT, [pesenranms: | pabota
YpaBHEHHUIA. peuiath KkBajpatHbie ypaBHenust | festival.1septe

TI0 alITOPUTMY; PElIaTh 3aJa4uu mber.ru

Ha COCTaBJICHHE KBaAPATHBIX
YpaBHEHUH; peluaTh
panuoHaJIbHBIC YPAaBHEHHUS,
HCTIONB3YS METOJI BBEACHUS
HOBOM IIEPEMEHHOI];
OmKBazpaTHBIE YpaBHEHUS,
YPaBHEHHUS C IPUMEHEHUEM
HECKOJIbKHX CII0CO00B
YOPOIIEHHUs BBIPAKEHHH
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BXOJSIIINX B YpPaBHEHHUE.
98. | Pemrenne YOU | Pemenne KBaApaTHBIX YMerb: pemats KBaJpaTHBIC Tabmmrer — Camocrost | Kaproukn
KBaJpaTHBIX U C3Y | HepaBeHCTB HEPaBEHCTBA 110 ATOPUTMY U TUIAKaThIL. eJpHas
panMoHaIbHBIX METOJIOM MHTEPBAJIOB. IIpesenramms: | pabora
YpaBHECHHI 1 festival. 1septe
3aja4. mber.ru
99. | Pemrenne YOU | PaunoHanbHBIE HEPABEHCTBA, | YMeTh: peUIaTh palioHaNbHBIE | TaOwme! — Camocrost | Kaproukn
HEpPaBEHCTB. C3Y | MeTox MHTEpBAJIOB HEepaBeHCTBa METOOM TUIAKaThIL. eNpHas
MHTEPBAJIOB. [pesenranus: | padota
festival.1septe
mber.ru
100.| Pemenne YOU | PaBHOCUIIbHBIC HEPABEHCTBA, | YMeTh: MPUMEHSTh IpU Tabnure! — Camocrosr | Kaprouku
HEpPaBEHCTB. C3Y | paBHOCHIIbHBIE peLICHNH HEPaBEHCTB TUIAKaThL. enpHas
peoOpa3oBaHus palMoHaJIbHBIX CIOCO00B [pesenranus: | pabora
pelieHus.. festival.1lsepte
mber.ru
101.| 'omoBas YOU | Pemenne KOHTPOJBHBIX | YMeTh: 0000maTs u Tab6muue! — Kontpomns KapTouxu
KOHTPOJIbHAS C3VY | 3apmanuit CHCTEeMaTH3UPOBaTh 3HAHUS 110 TUTAKaThIL. Hast
pabora. OCHOBHBIM T€MaM Kypca anreOpsl pabota
8 KIiacca
102.| Ananus romoBoit YOU | O6ob6ieHne n YMers: BlIaJeTh HAaBBIKAMA Ta6muue! — Camocrosit | Kaproukn
KOHTPOJIbHOU C3Y | cucremaTusanus 3HaHUH CaMOaHaJIu3a U CAMOKOHTPOJISL IUIaKaTBhl. eJbHast
paboThlI. pabora

HOPMBI OIIEHKHM 3HAHUH, YMEHU 1 HABBIKOB YUYAIIUXCS 10 MATEMATHKE.

Onenka YCTHBIX OTBETOB YYAIIUXCH 110 MATEMATUKE

OTBeT OLEHMBAETCH 0TMETKOM «5», eC/IH YYCHHK:

IIOJIHO PAacKpbLI COJIEpkKaHUE MaTepHuasa B 00bEMe», MPEeyCMOTPEHHOM IIPOrpaMMOil  y4eOHHUKOB;

U3JI0KWJI MaTe€pHUall TPAaMOTHBIM SI3bIKOM a OIPEACIEHHON JIOTMYECKON IOCIIEA0BATENBHOCTH, TOYHO HUCTIONIB3Ys. MATEMATUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIUKY;,

NPaBUIIBHO BBIMOIHUI PUCYHKH, YEPTEKH, IpadHKa, COITYTCTBYIOIIUE OTBETY;

MOKa3aJl YMEHHE WJUIFOCTPUPOBATh TEOPETUUECKUE IOJIOKEHHWsT KOHKPETHBIMU IPUMEpaMy» NPUMEHSATh MX B HOBOW: CHUTYyallMM IIPU BBITIOTHEHUH
IIPAaKTUYECKOI0 3aJaHUS;

MPOJIEMOHCTPUPOBAJT YCBOGHHUE PaHee M3YYEHHBIX COIYTCTBYIOIIMX BOMPOCOB, C(HOPMUPOBAHHOCTHh M YCTOMYHMBOCTH MCIIOJIb3YEMBIX MPH OTBETE
HAaBBIKOB U YMEHUM;

OTBEYAJI CAMOCTOATENILHO 0€3 HaBOAIIUX BOIIPOCOB YUUTEIIS.

BO3MOYKHBI OJIHA - JIB€ HETOYHOCTH IIPH OCBEILEHUU BTOPOCTEIICHHBIX BOIIPOCOB WJIM B BBIKJIAKAX, KOTOPBIE YYEHUK JIETKO MCIIPABUII IO 3aMEYaHUIO
YUUTEI.
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OTBeT OlIeHUBAETCSI OTMETKOI «4», €M OH YJOBIIETBOPSIET B OCHOBHOM TPEOOBaHUSM HA OLIEHKY «5», HO TIPH 3TOM MMEET OJMH M3 HEeJ0CTaT-
KOB:
B W3JI0KEHUH JIOMYIIICHBI HEOOJIBIIIHE TIPOOLITBI, He MCKA3UBIIIME MATEMATUIECKOE COJICPIKAaHUE OTBETA;
JIOTTYILIEHBI OJTUH - JIBa HEJIOUEeTa MPHU OCBEIICHHH OCHOBHOTO COJICP)KaHHUS OTBETA, UCIIPABIICHHBIE TI0 3aMEYaHHUIO YUUTEIIS;
JIONYIIEHBI OIMMOKa Wi Ooliee JABYX HEJOYETOB NPU OCBEHICHUH BTOPOCTENICHHBIX BOIPOCOB WJIM B BBIKIAJKAX, JIETKO HCIPABICHHBIC IO
3aMEUYaHUIO YUUTEIS.
OT1MmeTKa «3» CTABUTCH B CJAEAYIOMINX CIAyYasaX:
HENOJIHO WJIM HEMOCJIeIOBATEIbHO PACKPHITO COACP)KaHUE MaTepraa, HO IMOKa3aHo 00Ilee TOHMMAaHUEe BOIIPOCca M MPOJAEMOHCTPUPOBAHBI YMECHUS,
JOCTATOYHBIE JUIsI TajIbHEHIIIEr0 YCBOEHHUSI TPOrpaMMHOro Marepuaiia (onpeaenéHubie «TpeboBaHusIMU K MaTEMaTUYECKON MOJATOTOBKE YUAILIUXCS);
MMEJIMCH 3aTPyIHEHUS WJIU JIOMYIIEHBI OIIMOKY B ONPEICIICHNH TIOHATHE, NCIIOIb30BaHUH MAaTEMaTHIECKONH TEPMUHOJIOTHH, YEPTEkKaxX, BBIKJIAIKAX,
WCIIPaBJIEHHBIE MOCIIE HECKOIBKUX HABOSIINX BOIIPOCOB YUHUTEIIS,
YUYEHUK HE CIpaBWICA C TNPUMEHEHHEM TEOpUHM B HOBOW CUTYyallMu IPHU BBHIMOJIHEHUM MPAKTUYECKOTO 3aJaHHs, HO BBIIOIHWI 3a/1aHUS
00513aTeTbHOTO YPOBHSI CII0’KHOCTH 110 JIAHHOM TEME;
MPY 3HAHUH TEOPETUYECKOro MaTeprasia BbISBIICHA HEJOCTaTOYHAs CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHUH U HABBIKOBY.
OtMmertke "2" cTaBUTCS B CJIeIYIOUIUX CIAy4asIX:
HE PacKpBITO OCHOBHOE COJIepKaHKe yueOHOro MaTepuana;
OOHapY)KEHO HE3HAHKE MM HETIOHMMAaHKE YYCHUKOM OOJIBINICH MM HanOoJIee BaXKHOE YacTH yIeOHOT0 MaTepHara;
JIOMTYIIICHBI OIIMOKH B OMPEICNICHUH TIOHATHIDY TIPU MCTIONB30BAHNH MATEMATUYECKOE TEPMUHOJIOTHH, B PUCYHKAX, YepTexaxX WK rpapukax, B BbIKJIAI-
KaxX, KOTOpPbIE HE UCITPABJICHBI TTOCIIE HECKOIBKUX HABOJIAIIUX BOIPOCOB YUHUTEIIS.
OueHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT ydyamuxcst
OTMeTKa «5» CcTaBUTCH, €CIIH:
paboTa BBIMOTHEHA MOJIHOCTHIO;
B JIOTUYECKUX PACCYXICHUSIX U 0OOCHOBAHHUHU PEIICHUS HET MPOOEIIOB U OMINOOK;
B PEIICHUH HET MaTeMaTUYECKUX OIMOOK (BO3MOXHA OIHA HETOYHOCTb, OMHCKA, HE SBIISIOIIASCS CIIEACTBUEM HE3HAHHS WM HETIOHUMaHUS y4eOHOTO
MaTepuaia).
OtmeTka «4» CTaBUTCS, €CIIH:
paboTa BBITIOJHEHA TOJHOCTHIO» HO OOOCHOBAHMS IIIaroB PEIICHHS] HEJOCTATOUYHBI (€Cii yMEHHME OOOCHOBBIBATH PACCYXKIACHHS HE SIBISUIOCH
CHelHMaIbHbIM 00BEKTOM MPOBEPKH);
JIOTTYIIIEHA OJTHA OIIMOKA WJTH JIBa-TPH HE0UYETA B BBIKIIAKAX, PUCYHKAX, YepTeKax WK Tpadukax (€Clu 5TH BUIIbI pabOThI HE SBISUTUCH CIICIMATHHBIM
00BEKTOM MPOBEPKN).
OTMeTKa «3» CTaBUTCS, €CIIU:
JOMyIIeHbl Ooyiee oAHAa OMMOKM WM Ooyiee ABYX-TPEX HEMNOYETOB B BBHIKIAQJAKAX, YepTekax WM rpadukax, HO YdYalldics BIaaeeT
00s13aTeTFHBIMI YMEHUSIMH TI0 TIPOBEPSIEMOM TEME;
OTtMmeTKa «2» CTaBHUTCS, €CIIH:
JIOITYIIICHBI CYIIECTBEHHBIE OIMOKHU, MTOKA3aBIIIKeE, YTO YUAIIUKACS HE BIIaJeeT 00s13aTeIbHbIe YMEHUSIMH 110 JAHHOM TeMe B TIOJTHOM MepE;
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VY4uTenp MOKET MOBBICUTh OTMETKY 3a OPUTMHAIBHBIN OTBET Ha BOIIPOC WJIM OPUTMHAJIBHOE PEIICHUE 3a]a4l, KOTOPbIE CBUAETEIBCTBYIOT O
BBICOKOM MaT€MaTH4YE€CKOM pa3BUTHH 00yUaroIIerocs; 3a pelieHue 0oee cIoxKHON 3a1a4u UM OTBET Ha 0oJiee CII0KHBINH BONPOC, MPEATIOKEHHbIE
00ydJaromemMycs JOTOJTHUTEIBHO MTOCIE BBHITIOIHEHUS UM KaKHX-JIM0O APYTUX 3a/1aHUil.
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