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HOACHUTEJIBHAA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO 00Imero oOpa3oBaHUsS: OHa
o0ecrieynBaeT HM3y4Y€HUE IPYTUX AUCHUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK W T'yMaHHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO Ui TPOJODKEHUS 00pa3oBaHHsS M B TOBCEIHEBHOW >KU3HHU.
PazButne y 00y4aroniuxcsi Hay4HbIX MPEACTABICHUIN O MPOUCXOKICHUH U CYLTHOCTH alreOpandecKux
abcTpakuuii, croco0e OTpaKeHHs MaTeMaTHYeCKOW HAyKOW SBICHMHA M IPOIECCOB B IMPHPOJEC U
oO1IecTBe, poJiM MATEMaTUYECKOTO MOJICIIMPOBAHMS B HAYYHOM MMO3HAHUU U B TIPAKTHKE CIIOCOOCTBYET
(OpPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHS W KAUeCTB MBIIIJICHUS, HEOOXOIMMBIX /ISl aJanTaiud B
coBpeMeHHOM 1 (ppoBoM obmiecTBe. M3ydyenue anredOpsl 00ecrieunBacT pa3BUTHE yMEHHs HAOMIOIATh,
CpaBHUBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JICHCTBHSI W BBIBOJBI, (DOPMYIHpPOBATH YTBEPKIACHUS.
OcBoeHne kypca anreOpsl 00ecreuynBaeT pPa3BUTHUE JIOTHYECKOTO MBIIUICHUS OOYYaIOIIUXCS: OHHU
WCTIONB3YIOT JCAYKTUBHBIE W WMHIYKTUBHBIE pPACCyXJCHUS, O00OImEHHE U KOHKPETHU3AIUIO,
abctparupoBanue © aHajoruto. OOyueHue anreOpe mpeamnoJiaraeT 3HAYUTENBHBIA  O0BEM
CaMOCTOSITEIIbHON JIEITETFHOCTH 00YJarOIIUXCsl, TOITOMY CAMOCTOSITENIFHOE PEIICHHE 3a/1a4 SIBIISICTCS
pean3zanuen esTeIbHOCTHOTO IPUHLIKIIA O0yYeHUSI.

B crpykType mporpammbl yd4eOHOTO Kypca «Airedpay» uisi OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJepXKaTeIbHO-METOINYeCKne JNHHUN: «Yucma W BBIYMCICHUSY,
«Anrebpanyeckue BBIpOKEHUS», «YpaBHEHHs W HepaBeHCTBa», «DyHkmum». Kaxmas w3 31tux
COJIepKATeIbHO-METOTMYECKUX JIMHUA pa3BUBAeTCSd Ha MPOTSHDKEHUH TPEX JIeT HM3YYeHHs Kypca,
B3aMMOJICHCTBYSl C JAPYIUMH €r0 JMHHSIMH. B XoJe wu3ydyeHus: ydyeOHOTO Kypca OOyJarouuMmcs
MPUXOJUTCS JIOTHYECKH PACCYXKAaTh, HMCIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIH SI3BIK. B CBs3M ¢
3THM B TIPOTpaMMy Y4eOHOTO Kypca «AnreOpa» BKIIOUEHBI HEKOTOPBIE OCHOBHI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3zefiax MaTeMaTH4eCKOro 0Opa3oBaHUSl M CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYaIOIIMMHUCA OCHOB YHHBEpPCAIBHOIO MaTeMaThyeckoro ssbika. ConepkaTenbHON U
CTPYKTYPHOU 0COOEHHOCTBIO yUeOHOTO Kypca « Anredpay SBIISIETCS €ro HHTErPUPOBAHHBIN XapakTep.

Conepxxanne JmHUM «Huciaa U BBIYUCIEHUS» CIYKAT OCHOBOM JUISl NAJbHEWINEro W3Y4YeHUS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYAIOUIUMXCS JIOTMYECKOTO MBIIUICHUS, (GOPMUPOBAHUIO
YMEHHUSI M0JIb30BaThCS aITOPUTMAMH, a TAK)Ke MPUOOPETEHUIO TPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX
JUIS TIOBCETHEBHOM kHU3HU. Pa3BuTHe MOHATUSA O YMCIie Ha YPOBHE OCHOBHOIO O0IIero oOpa3oBaHuUs
CBS3aHO C pAalMOHAIBHBIMU W UpPpAlMOHAIbHBIMU 4YHCIaMH, (OPMHUPOBAHHEM IMPEACTABICHUI O
NEUCTBUTENLHOM YHCIE. 3aBEpIICHHE OCBOCHMSI YUCIOBOM JMHUHM OTHECEHO K CpelHeMy oO0iemy
00pazoBaHMIO.

CogepxaHue IByX alnreOpanyecKkux JUHUN — «AJredpandeckue BhIPAXKEHUS» U «YPaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHHIO Yy OOYydYaIOIIMXCS MaTeMaTU4YecKOoro amnrmapara,
HEOOXOIUMOTO  Jii  pelieHHus] 3a7ad MaTeMaTUKHU, CMEXHBIX [MPEIMETOB U  IMPaKTUKO-
OpUEHTHPOBAaHHBIX 3a7ad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHUs Y4eOHBIH MaTepual
TPYNIUPYETCS BOKPYT PAllMOHATIBHBIX BBIpOKEHUIl. Anredpa IeMOHCTpUPYET 3HaU€HHWE MAaTeMaTUKU
KaK s3bIKa JJISl MIOCTPOCHHUS MaTEeMaTHYEeCKUX MOJEJCH, OMHMCaHUs MPOIECCOB U SIBICHUN peatbHOTro
Mupa. B 3amaun oOyueHus anreOpe BXOJAT TakkKe JalibHEHIEe pa3BUTHE aITOPUTMUYECKOTO
MBIIILJICHHS, HEOOXOIUMOTO0, B YACTHOCTH, JUIsl OCBOCHHSI Kypca HH(DOPMATHUKH, U OBJIaJIcHUE HaBbIKAMU
JIEeTyKTUBHBIX paccyxjaeHuil. [IpeoOpa3oBaHne CHMBOJIBHBIX (OpPM CHOCOOCTBYET pa3BUTHIO
BOOOpaXXeHHUs1, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanue (QyHKIHMOHAIBHO-TPaUUECKON JIMHUM HALIEJICHO Ha TOJIydyeHHE OO0ydarolmMMHCS
3HAHMA O (PYHKIMAX KaK BaKHEHIIEH MaTeMaTHUYeCKOW MOJAENH Ui OINUCAaHUS U HCCIEeI0BaHUS
pa3HOOOpa3HBIX MPOLIECCOB M SIBICHUM B mpupoje u oduiectBe. M3ydyeHne martepuana crnocoOCTByeT
pPa3BUTHIO Y OOydYalOIIUXCS YMEHHUsS HCIIOJb30BaTh PA3IUYHBIC BBIPA3UTEIbHBIE CPENCTBA S3BIKA
MaTeMaTUKd — CJOBECHbIE, CHUMBOJHMYECKHE, Trpaduyeckue, BHOCUT BKIaa B (OpMHUpOBaHUE
MIPEJICTaBJICHHUIA O POJIM MATEMATHKHU B Pa3BUTHU LIUBUIU3ALUU U KYIbTYPBHI.

CornacHo yuyeOHOMY MIaHy B 7-9 kiaccax M3ydaercsi yueOHbI Kypc «Anredpa», KOTOPBIHA
BKJIIOYAET CIICAYIOIINE OCHOBHBIE pa3JieNibl cojiepkaHus: «Hucna u BBIYUCICHUNY, «Anredpanyeckue
BBIPOKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3ydenue yueOHoro Kypca «Anredpa» orBoaurcs 306 gacos: B 7 kiacce — 102 vaca (3 yaca B
Heqento), B 8 kiacce — 102 vaca (3 daca B Henento), B 9 kitacce — 102 yaca (3 yaca B Helenio).
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COJEP/KAHUE OBYYEHUA
7 KUIIACC

Hucna v BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MIEPEX0]] OT OJHON (OpMBI 3amucu Jpoleil K APYyroiu.
[loHATHE panMOHAIBPHOTO 4YMCIIA, 3aIIMCh, CPAaBHEHHUE, YIOPSAJOYMBAHUE PALUOHAIBHBIX YHUCEN.
Apupmerrueckue IeHCTBHS ¢ pallMOHATBHBIME YHCIaMU. Pemenne 3a1ad u3 peajsbHOM MPaKTHKH Ha
4acTH, Ha APOOU.

CreneHb C HaTypajdbHBIM TIIOKa3aTeJeM: OIpeneTieHHe, NpeoOpa3oBaHHE BBIPAKEHUH Ha
OCHOBE OIIpEJNICJICHUs], 3aUCh OONBIIMX YKced. [IpomeHTsl, 3amuch MPOLEHTOB B BHUAE IPOOH M
npobu B BHJIE NPOLEHTOB. Tpu OCHOBHBIE 3aJjaud Ha MPOLIEHTHI, PEIIEHUE 33Jad U3 peajlbHOU
MIPaKTUKU.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLUOHAIBHOCTH.

Anrebpandeckue BbIpaKeHHs

[TepemenHbIEe, YHUCIIOBOE 3HAYEHUE BBIPAKEHUS C TMepeMeHHOW. JlomycThumble 3Ha4YeHHS
nepeMeHHbIX. [IpencTaBieHe 3aBUCUMOCTH MEX/1y BeIMYMHAMU B BUjie (opMyibl. Beruncienus mno
¢dopmynam. [IpeoOpa3oBanne OyKBEHHBIX BBIPAXKEHUN, TOKIECTBEHHO PaBHbIE BHIPAXKEHUS, paBUia
npeoOpa3oBaHusl CyMM M TpPOU3BEICHUI, MpaBHUia PACKPHITHS CKOOOK M MPHUBEAEHUS MOJOOHBIX
CJIaraeMblIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

Opnounensl 1 MHOrowieHel. CreneHb MHOrowieHa. CIIOKE€HHE, BBIYUTAHHME, YMHOXXCHHE
MHOTOWIECHOB. DOpMyibl COKPAIIEHHOTO YMHOXEHHUS: KBagpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHEHUS 1 HEPABEHCTBA

VYpaBHeHHe, KOpeHb YypaBHEHHUs, IMpaBWia NpeoOpa3oBaHMs YpaBHEHHS, PABHOCHIBHOCTh
YpaBHEHUH.

JIuHeitHOoe ypaBHEHHE ¢ OJHOM MEPEMEHHOM, YMCIO KOPHEH JTMHEWMHOTO YpaBHEHUS, PELICHHUE
JUHENHBIX ypaBHeHUH. CocTaBlIeHHE YPaBHEHHH 10 YCIIOBHIO 3aJaud. PelleHne TeKCTOBBIX 3a1a4 C
IIOMOIIBIO YPaBHEHUM.

JIluHeliHOe ypaBHEHME C JByMs INEepeMEeHHbIMM U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHMH C J[BYMsI IIepeMEHHbIMH. PelneHue cucTeM YypaBHEHHMHl CnocoOOM IOACTaHOBKH.
IIpumeps! pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

OyHKIMU

KoopaunaTa Toukn Ha npsamoil. Yncnosele MpoMexyTku. PaccTosHue Mexy AByMs TOUYKAMH
KOOPAWUHATHOM MPAMOHA.

[IpsimoyronbHast cuctema koopauHar, ocu Ox m Oy. AlGcuucca ¥ OpAMHATa TOYKM Ha
KOOpAMHATHOM miockocTu. [lpumepsl rpadukoB, 3anaHHbIX ¢Gopmynamu. UteHue rpaduKkoB
peanbHbIX 3aBucuMocTell. [lonarue ynkumu. I'padux pynxmum. CpoiictBa ¢ynkuuil. Jlunelnas
¢bynkuus, e€ rpadpuk. I'padpux ¢pynkuum y = |x|. I'paduueckoe pemieHne TUHEHHBIX ypaBHEHUH U
CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KJIACC

Uucna v BEIYHCICHUS

KBangpatuslit kopenb u3 uyucna. lloHstue 00 wuppaumoHambHOM uyHcie. JlecsaTuyHble
npUONIMKEHUS UppalMoHaNbHBIX yucen. CBoiicTBa apuMETHYECKHX KBAJpaTHBIX KOPHEH M HX
pUMEHEHHE K TPpeoOpa30BaHUIO YHCIOBBIX BBIPAXEHUN U BHIYUCICHUSAM. [lelicTBUTENIbHBIE YnCIIa.
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Crenens ¢ 1eqbIM [TOKa3aTesaeM U e€ cBoiicTBa. CTaHaapTHas 3allKCh YUCIIa.

AnreOpandecKkue BBIpaXKeHUS

KBagparHblil TpEXWIEH, pa3yIoKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKUTEIIH.

Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoid qpoou. CroxkeHue, BBIYUTaHHE,
YMHOXKEHUE, JIeNICHHEe anreOpandeckux apooeid. PanonansHble BRIpaKEHUS U UX IpeoOpa3oBaHue.

VYpaBHEHHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmyna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHUH, CBOASIIUXCSA K IUHEHHBIM U KBaapaTHeIM. [Ipocreiimne qpoOHO-panrioHanbHbIe
YpaBHEHHS.

I'paduueckas mHTEpIIpETAIUS YpaBHEHUH C JBYMS TIEPEMEHHBIMH U CHCTEM JTMHEHHBIX
YPaBHEHUH ¢ JByMs IIEpeMEHHBIMU. [IprMephl permenus cucTeM HEJIMHEHHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHbBIMH.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/1HOM nepeMeHHOM. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHeiHbIe HepaBeHCTBA ¢ OHON epeMeHHOM. CucTeMbl IMHEHHBIX HEPABEHCTB C OJAHOMN
IIEPEMEHHOM.

OyHKIMU

[Tonsarue pynkuuu. O61aCTh ONIPEIETICHUS U MHOKECTBO 3HaUeHHM (yHKITMU. CriocoObI 3a1aHus
GyHKIMH.

I'paduk pynkuuu. UYrenue cpoiictB ¢pyHkuu no e€ rpaduky. [Ipumeps! rpadpukoB GyHKIMIA,
OTPAKAIOIINX PEATBLHBIE TPOLIECCHI.

OYHKIMH, OTIMCHIBAIOLIHIE MPSMYIO U 00paTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TPapUKU.
OyukuEn y = X2, y = X3, y = VX, y=|x|. [padudeckoe pelrenie ypaBHEH i i CHCTEM YpaBHEHHIL.

9 KVIACC

Ywciaa 1 BEIYMCIICHUS

PanmionaneHbIe YKca, MppallMOHATIBLHBIC YMCIIa, KOHEYHbIE U OECKOHEYHBIC JECATUIHBIC TPOOH.
MHO0XeCTBO ICUCTBUTEIBHBIX YHCEI, JCHCTBUTEIBHBIC YHCIIA KaK OECKOHEUHBIE IECATUYHBIE APOOH.
B3anmMHO 0JHO3HAYHOE COOTBETCTBUE MEK1Y MHOXKECTBOM JE€HCTBUTEIBHBIX YACET U KOOPAUHATHOM
MPSAMOI.

CpaBHEHHE ICUCTBUTENBHBIX YUCEN, apU(PMETHUECKUE ACHUCTBUSA C ICHCTBUTEILHBIMU YHCIIAMH.

Pa3Mepsr 00BEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOIIECCOB B OKPYKAIOIIEM MHUPE.

[TpubmmxE€HHOE 3HAUYCHNUE BEIMUMHBI, TOYHOCTD NMpuoOmmKenus. Okpyrienue uucel. [Ipukunka u
OIICHKA PE3YJIbTATOB BHIYUCIICHUH.

YpaBHEHUs 1 HEPABEHCTBA

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K IMHEUHBIM.

KBagparHoe ypaBHenue. Pernienue ypaBHeHU, CBOAAIIMXCA K KBaJpaTHbIM. bukBaapatHoe
ypaBHeHue. [Iprumepsl pelieHns ypaBHEHUN TPEThE U YETBEPTON CTENIEHEN Pa3ioKEeHUEM Ha
MHOJKHUTEIH.

Pemenne npo6GHO-paliioHaNbHBIX YpaBHEHUH. Pellienne TeKCTOBBIX 3a/1au alre0panyeckum
METOIOM.

YpaBHeHHe ¢ AByMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX TUHEHHBIX YpaBHEHHIA
C IBYMs IIEPEMEHHBIMU. Penienne cucTeM AByX ypaBHEHHUH, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPyroe —
BTOpOH cTeneHu. ['paduueckas WHTEpIpETaIis CUCTEMbl YpaBHEHUN C ABYMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 337124 aNreOpandeckium crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENMHBIX HEPABEHCTB C OJHOW IIEpEMEHHOU. PemieHne cucTteM JIMHEMHBIX
HEpPaBeHCTB C OJHOW mepemeHHoW. KBaapaTHble HepaBeHCTBa. ['paduueckas HHTepHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IIEPEMEHHBIMU.

OyHKIMU

Ksamparnunass ¢ynkuus, e€ rpadux u cBoiictBa. [lapaGoma, KOOpIWHATBHI BEPIIUHBI
napaboJibl, 0Ch CAMMETPHUU TapabOIIbL.
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Ipaduku dyukimit: y = kx, y=kx + b, y=k/x, y=x3, y = \x, y = |x| 1 ux cBoiicra.

UucoBele NOCIEA0BATENBHOCTH U IIPOTPECCUN

[loHsTHE 4YMCIOBOW MOCIENOBATENBHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH PEKYPPEHTHOM
bopmynoit 1 popmysoi n-ro uaeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccuu. @opmynsl N-ro wieHa apuMeTHdecKkoi u
F€OMETPUUYECKON MTPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxkenne UiIeHOB apu(METHYECKOH U TEOMETPUYECKOH NpOrpeccHil TOYKaMH Ha
KOOPJIMHATHOM IUIOCKOCTU. JINHEWHBIN U SKCIOHEHLIUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

IIVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE  pe3yJbTaThbl OCBOCHHS MpPOTpaMMbl  y4eOHOTro Kypca  «Anredpay»
XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCKOe BOCIIUTAHHE:

MPOSIBJIEHUEM MHTEpeca K MPOILIOMY W HACTOSIIEMY POCCHHCKON MaTeMaTHKH, [ICHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHHUSIM POCCUUCKUX MAaTEMATUKOB M POCCUMCKON MAaTEMAaTHUYECKOM IIKOJIbI, K
WCTIOJIb30BAHUIO ATUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUeE:

TOTOBHOCTBHIO K BBITIOJHEHUIO OOS3aHHOCTEW TpakJaHWHA W peaju3allid ero Tpas,
MPEACTABICHUEM O MaTeMAaTHUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH,
MPOIIEAYp TPAKIAHCKOTO OOIIeCTBa (HampuUMep, BHIOOPHI, OMPOCHI), TOTOBHOCThIO K OOCYKJICHUIO
ATUYECKUX MPOOJieM, CBSA3aHHBIX C NMPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUH HayKH, OCO3HAaHHEM
BAXKHOCTU MOPAJIBHO-ITUYECKUX NMPUHLIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAHOBKOW Ha AaKTHMBHOE Yy4YacTUE B PEIICHUU MPAKTUYECKUX 3aa4 MaTeMaTH4eCKOU
HAIMpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTH4YEeCKOro O00pa3oBaHHSA Ha MPOTSHKEHUH BcCei
XKU3HU Ui YCIEUTHOW MpoQeccHOHANbHON NeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX yMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM HMHIUBUIYAIbHON TPACKTOPUU 0Opa30BaHUS U KUIHEHHBIX
IUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIMTaHHE:

CHOCOOHOCTBIO K OSMOIIMOHAJIBHOMY M OICTETHUYECKOMY BOCIPHUATHUIO MaTeMaTUYECKUX
00BEKTOB, 3ajau, PELICHUH, pacCyKICHHUI, YMEHHIO BUICTh MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 NO3HAHUS:

OpUEHTAIlel B JAEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS UEJIOBEKa, MPUPOABI M OOIIeCTBa, MOHUMAHUEM
MaTeMaTU4eCKOW HayKh Kak c(eppl YelOBEUeCKOW MesTeNbHOCTH, JTanoB €€ pa3BUTUS U
3HQUUMOCTH JUIsl PA3BUTHS LIMBUIM3ALMU, OBJIAJIEHUEM SI3bIKOM MATEMAaTHUKH M MaTeMaTHYeCKOU
KyJIbTypOM KaKk CpEACTBOM T[O3HaHUS MHpA, OBJIAJEHUEM NPOCTEUIIMMU  HaBbIKAMHU
HCCIIEA0BATENbCKOM IEATEIbHOCTH

6) ¢usunyeckoe Bocnuranue, popMupoBaHHe KYJbTYPbI 310POBbS M 3MOIMOHAJIBHOIO
Os1aromosty4usi:

FOTOBHOCTBIO MPUMEHSATh MAaTEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbS, BEJICHUS
310poBOr0 oOpasza KU3HU (3J0pOBOE MUTAHWE, COANAHCHUPOBAHHBIM pPEXUM 3aHATUN U OTIbIXA,
perynspHas (u3uveckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKa peIICKCHH, MpPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rMYeCcKoe BOCIIUTAHHUE:
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MOCIIEICTBUH JUIsl OKPYXKAOIIEH cpelibl, 0CO3HAHUEM TII00ATBHOTO XapaKTepa SKOJIOTHYECKHX

po0IeM U MyTel X perieHus;

8) ajanTanus Kk N3MEHAIUMCS YCJIOBUSIM COUMATbHOM M PUPOIHOM Cpe/bl:

FOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU Yepe3 MPAKTUYECKYIO ACSITEIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCA Yy JAPYTrUX
Josied, mpuoOpeTaTh B COBMECTHOM JCSTEIBHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIICTCHILIUU U3
OTIBITA JIPYTHX;

HEO0OXOIMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHWU, B TOM YHUCIEC (OPMYIHPOBATH HICH,
MOHATHUSA, TUMOTE3bl 00 OOBEKTAaX W SBICHUAX, B TOM YHCIE paHEe HEU3BECTHHIX, OCO3HABATH
NePUIMTH COOCTBEHHBIX 3HAHUI W KOMITIETEHTHOCTEH, IITAHUPOBATH CBOE PA3BUTHCE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHHMATH CTPECCOBYIO CHUTYAIIHIO
KaKk BBI3OB, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIEe pEIIEHUS W JEHCTBUS,
dhopMyIUpOBaTh U OLICHUBATH PUCKHU U TIOCIIECTBUSA, (OPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

IMo3naBaTebHbIE YHHBEpPCAJbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble 1ornyeckue gelicTBus:

®  BBISBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKA MAaTEMAaTHUYECKHX OOBEKTOB,
MOHSATHN, OTHOIICHUH MEXAY MOHATHIMH, (HOPMYITHPOBATH OMpPENEICHUSI TMOHSITHHA, YCTaHABIWBATH
CYIIIECTBEHHBIM TpPHU3HAK KiacCU(UKAIMK, OCHOBAHHUSA i OOOOIICHUS U CpaBHEHUS, KPUTECPUU
MIPOBOJMMOTO aHAJIM3a;

e  BOCIpPUHUMATH, (POPMYTUPOBATH W TMPEOOPA30BBHIBATH CYKJCHUS: YTBEPIUTEIHHBIC M
OTpuLaTeNIbHbIE, EMHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

®  BBIABIATH MaTeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpeYHs B (akTax,
JAHHBIX, HAOMIOCHUSIX U YTBEPXKIEHUSAX, Ipe/iaraTh KPUTEPUH JUTsl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e  JlenaTh BBIBOJBI C HCIOJb30BAaHHEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHIAYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

e  pa30uparh JI0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUU (MIPSAMbIE U OT IPOTHUBHOTO),
MIPOBOJUTH CaMOCTOSITEIbHO HECIIOKHBIE JI0KA3aTeIbCTBA MaTeMaTHUYeCKUX (PaKTOB, BBICTPAaUBATh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS,

e  BbIOMpaTh CHOCOO perieHds Yy4eOHOW 3amauM (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIoupaTh HauboJee MOIXOASIINN C YIETOM CaMOCTOSITENILHO BBIJCIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckne 1eiCTBUS:

®  ICMOJB30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKUN NHCTPYMEHT MO3HaHUs, (GOPMYITUPOBAThH
BOMNPOCHL, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOJIeMy, CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE H
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

®  MPOBOJUTH IO CAMOCTOSITENIFHO COCTABICEHHOMY IIJIJaHYy HECJIOXKHBIA JKCIIEPUMEHT,
HEOOJBIIOE  HCCIENOBAHME IO YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OoOBEeKTa,
3aBHCUMOCTE 0OBEKTOB MEXY CO00i;

®  CcaMOCTOSTENhHO (GOpMyTUPOBATh 0OOOIIEHNUS U BBIBOJIBI IO PE3yAbTaTaM MPOBEAEHHOTO
HaOIIOJICHUS, HCCIEeIOBaHUs, OIICHHBATh JOCTOBEPHOCTh IOJYUYEHHBIX PE3YIbTAaTOB, BBIBOJIOB H
0000I1IeHMI;

®  [IPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IPOIIECcCa, a TAKKE BBLABUTATH MPEANOJIOKEHHS O
€ro pa3BUTHHU B HOBBIX YCIOBHUSX.

Padora ¢ undopmanueii:

®  BBIABIATH HEJAOCTATOYHOCTh U M30BITOYHOCTHh MH(MOPMAIINHU, JAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4uu;

e  BBHIOMpATh, aHAIM3UPOBATH, CHUCTEMATHU3MPOBATh M HMHTEPIPETUPOBATH HHOOPMAILIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEICTABICHHUS;
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e  BbIOMpaTh (opMy HpeAcTaBiICHUs WHPOPMAMK M HUIIOCTPUPOBATH pEIlaeMbIe 3a/1auu
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

®  OIICHMBATh HAAEKHOCTh MH(POPMAIIUHM IO KPUTEPHUSIM, MPEUIOKEHHBIM YUYHUTEIEM WIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe 1eHCTBUA:

e  BOCIpUHUMATh U (OPMYJIUPOBATH CYXKJECHUS B COOTBETCTBUU C YCIOBUSMU U LIEIAMU
oOIIeHus, sICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTAaX,
JlaBaTh MOSCHEHUS N0 X0y PELIeHUs 3aJjaul, KOMMEHTHPOBATh MOJIY4YEHHBII pe3ysbTaT;

e B X0/A€ OOCYXICHHS 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOIEMBI,
pelaeMoi 3a7auyu, BbICKAa3blBaThb MJIEM, HALIEJICHHbIE HA IOUCK pEILIEHHUs, COIOCTaBIATH CBOU
CYXJEHUS C CYXKICHUSMHU JpYTMX YYaCTHUKOB JAMajora, OOHapyXHBaThb pa3jiMuve€ M CXOJCTBO
MO3ULUH, B KOPPEKTHON hopMe (GOpMYyIUPOBATH Pa3HOTIACHS, CBOM BO3PaKEHUS;

®  [IPEACTaBIATh PE3yJbTaThl PEUICHUs 3aJaud, SKCIEPUMEHTa, HCCIEeIOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHMSI ¢ YYETOM 3ajjady IpPE3eHTAlMd M O0COOEHHOCTEeM
ayJIUTOpUH;

®  [IOHMMAaTh U UCHOJBH30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUAYAJIbHON pabOTHI IpH
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3a/ay;

®  [pUHUMATh LI€Jb COBMECTHOW JEATEIbHOCTH, IJIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThl, pacHpenensarth BHAbI paldOT, JOroBapuBaThCA, OOCYXXKJaTh MpPOLIECC U Pe3yiabTaT padoThI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

®  y4acTBOBaTh B IpynmnoBbIX popmax padoTsl (0OCykaeHus, 0OMEH MHEHUSIMHU, MO3TOBbIE
LITYPMBl U JIPYTUE), BBIIOJIHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBHS C IPyTUMHU
YJleHaMM KOMaHJbI, OLEHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMMH MPOAYKT IO KPHUTEPHUsM,
Cc(OpMyYJIMPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHCTBUS.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanms:

®  CaMOCTOATENBHO COCTAaBJIATh IUIAH, AITOPUTM pELICHUs 3ajadd (WIM €ro 4YacTb),
BBIOMpPATh CIIOCOO pelIeHUs ¢ Y4ETOM HMMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELIEHUH C yUETOM HOBOM MH(OpMAIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBII HHTEJIEKT:

e  BJAJeTh CIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIA Ipollecca M pe3yibTaTa pelieHHs
MaTeMaTU4eCcKOH 3a/1aun;

®  [peIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33Ja4Hd, BHOCUTH
KOPPEKTHBBI B JEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEN;

®  OIICHUBaThb COOTBETCTBUE DPE3YJIbTaTa JAEATEILHOCTU IOCTABICHHOM LIETH U YCIOBHUSM,
OOBSICHATh MPUYUHBI JOCTHXKEHHSI WM HEJIOCTW)KEHUS LEJIH, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY
PUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koniry o6ydenust B 7 kjiacce 00y4JaronIuiics MOIYYHUT CISAYIOIINE MPEAMETHbBIE Pe3yIbTaThl:
Yuciaa 1 BbIYMCTIEHUS

BeImonHATh, coueTas yCTHbIE M TNHCHMEHHBIE TPUEMBI, apu(pMETHUYECKHe JEHCTBUSA C
palMOHATbHBIMU YHUCIAMHU.

HaxonuTh 3Ha4eHHs YHUCIOBBIX BBIPAXKEHUU, IPUMEHATh Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BBIYHCIICHUS] 3HAUYEHUN NPOOHBIX BBIPAKEHUH, COJEPIKAIIUX OOBIKHOBEHHBIE U JCCATUYHBIC
IpooH.
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[lepexoauTs OT OTHOW (POPMBI 3aIIMCH YUCET K Ipyroi (ImpeoOpa3oBIBATh JECITUYHYIO IPOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OCECKOHEUHYIO JECATUYHYIO
po0b).

CpaBHUBaTh U YIOPSAJOUNBATh PALIMOHAIIBHBIE YUCIIA.

Oxpyryarh ymucia.

BbINONHATE NPUKUAKY U OLEHKY pE3yJibTaTa BBIYMCICHUM, OLIEHKY 3HAUYE€HUN YHMCIIOBBIX
BbIpaKEHUI. BBINONHATE JEMCTBUS CO CTENIEHAMHU C HATYpaJbHBIMU [TOKA3aTEISIMHU.
[IpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3jioKeHHe Ha MHOKUTEIN HaTypaJIbHbIX YHCEI.

PemaTth NpakTUKO-OPUEHTUPOBAHHBIE 3a/adyM, CBSI3aHHbIE C OTHOIIEHMEM BEJIUYMH,
MIPONOPLIMOHAIIBHOCTbIO BEJIMYUH, IPOLEHTAMH, WHTEPIPETUPOBATh PE3YJIbTaThl pPEIICHUs
3a/1a4 ¢ y4€TOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp3oBarh anredpandyeckyro TEPMHUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSTh €€ B Ipoliecce
OCBOEHHS y4eOHOI0 MaTepuara.

Haxouts 3HaueHNs OYKBEHHBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BoinonHATe npeoOpa3zoBaHUs 1IEJIOTO0 BBIPAKEHUS] B MHOTOWIEH NPUBEICHUEM IOJO00HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BbInoyHATE yMHOKEHHE OJIHOYJIEHAa Ha MHOTOYJIEH W MHOroYjeHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBIATh pa3ioKEeHNE MHOTOWICHOB HA MHOXKMTEIH C MOMOIIBIO0 BEIHECEHUS 32 CKOOKH
0011ero MHOXKHUTEJIS, TPYIITUPOBKH ClIaraeéMbIX, IPUMEHEHUs (GOPMYJT COKPAIIEHHOTO YMHOKEHUS.

[IpumensTh TpeoOpa3oBaHusi MHOTOWIECHOB ISl PEIICHUs Pa3IMYHbIX 337a4 U3 MaTeMaTHUKH,
CMEXHBIX MIPEIMETOB, U3 peaTbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpaJIbHBIMHU TOKAa3aTeIsIMU JIA TpeoOpa3oBaHMs
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOM IMEPEMEHHOM, MPUMEHsS MpaBujia Mepexoja OT
HCXOJHOTO YPaBHEHUS K PaBHOCHIBLHOMY eMy. [IpoBepsTs, ABIIAETCS JIM YUCIIO KOPHEM YPABHECHHS.

[IpumMensTh rpaduyeckre METObI IPU PEIICHUH JUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupaths nmpumeps! nap 4ucell, ABJSAIOIUXCA PELIEHUEM JMHEHMHOrO YpaBHEHHs C JBYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOpPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOrO ypaBHEHHUS C JIByMs
IIepPEMEHHBIMHU, MOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemars cuctembl IBYyX JIMHEHHBIX YPABHCHMM C IByMs IEPEMEHHBIMHM, B TOM YHUCIIE
rpapuvecKy.

CocraBnTh M pellaTh JMHEHHOE YPAaBHEHHME WM CHCTEMY JIMHEWHBIX YPaBHEHHH IIO
YCIOBHUIO 3a/ladd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJIyYEHHBIN
pe3yJbTar.

DyHKUUH

N306paxkaTh Ha KOOPAWHATHOHN MPSMOM TOUKH, COOTBETCTBYIOLUE 33aaHHBIM KOOPJIMHATaM,
Jy4H, OTPE3KU, UHTEPBAaJIbl, 3alUCHIBATH YHCIIOBBIE IPOMEXYTKH HA alNreOpanyeckoM si3bIKe.

OTmeuaTh B KOOPJAMHATHOM IJIOCKOCTH TOUKHU MO 33J]aHHBIM KOOPJMHATaM, CTPOUTh Ipaduku
TUHEeWHBIX QyHKIUH. CTpouTs rpaduk GyHkuuu y = [X|.

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIUI N3BECTHBIE 3aBUCUMOCTH MEX1Y BEIMUYMHAMHU: CKOPOCTH,
BpeMsl, PaCCTOSIHUE, LIeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM padoThI.

HaxonuTh 3HaueHne QpyHKINU MO 3HAYEHUIO €€ apryMeHTa.

[TonumaTh rpaduyeckuii crocod NpeacTaBIeHUs M aHaidu3a HMHPOPMALMH, HU3BJIEKATh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B 8 kJacce oOydarouiuiics NOJIYYUT CIEIYyIOLUIMEe MpPeIMETHBIE
pE3yIBTaThI:
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Yucia v BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MNPEACTABIECHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEN JUIf
CpPaBHEHHMsI, OKPYIJICHUS W BBIYMCICHMM, H300pakaTb JEHCTBUTENbHBIE YHCIAa TOYKAMHU Ha
KOOPAMHATHOMU IIPSAMOIA.

[TpuMeHsATh MOHATHE apUPMETUIECKOTO KBAJIPATHOTO KOPHS, HAXOJUTH KBAJpPAaTHBIC KOPHH,
UCTOJNB3ysl TMpPH HEOOXOIUMOCTH KaIbKYIATOp, BBHIMOJHATH NpeoOpa3soBaHUsl BBIPAKCHUH,
COJIeprKalluX KBaJpaTHbIE KOPHU, UCII0JIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBarh 3amvcu OOJBIIMX W MaJbIX YHUCENI C TOMOIIBIO JIECATUYHBIX JIpoOei u
crenene yucia 10.

Aaredpanyeckue BbIpaKeHHs

[IpuMeHsATP TOHATHE CTENEHH C IENbIM II0Ka3aTelieM, BBIMOJHATh NpeoOpa3oBaHUs
BBIPAKEHUH, COJEPHKAILMX CTEIIEHU C LIETIbIM [T0KA3aTEIIEM.

BbBINONHATE TOXKAECTBEHHbIE MpPEOOpa3OBaHUs PALMOHAIBHBIX BBIPAKEHUM Ha OCHOBE
MpaBWJI JEHCTBUM HAaJl MHOTOWIEHAMU U alreOpanyecKuMu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensaTs npeoOpazoBaHusl BbIpAKEHUHN Ul PELICHUs PAa3lIMYHBIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX ITPEMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHUsSI M HEPABEHCTBA

Pematps nuHelHble, KBaJpaTHbIE ypaBHEHUS U pallMOHAJIbHbIE YpaBHEHHs, CBOJSAIIUECS K
HUM, CCTEMBI JIBYyX YPaBHEHUH C ABYMS IIEpEMEHHBIMHU.

[IpoBoauTE MpOCTEHIINE HCCIENOBAHMUS YPAaBHEHHM M CUCTEM YPaBHEHHI, B TOM YHUCIE C
MpUMEHEHHEM IpaduyecKkux IMpeacTaBiIeHUI (ycTaHaBIMBaTh, UMEET JM YpaBHEHHE WIHM CHCTEMa
YpaBHEHUH pelleHus], €ClIU UMEET, TO CKOJIbKO, U IPOYee).

[TepexomuTs OT croBecHOW GOPMYIMPOBKH 3aJauyd K €€ anreOpandeckodl MOJIenu C
ITOMOIIIBIO COCTABJICHUS YPABHEHHUS WM CUCTEMbI YPAaBHEHHI, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]a4y ITOJTYyYEHHBIN pe3ysbTar.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHMS, OLICHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJIHOM NMEPEMEHHOI U UX CHUCTEMBI, JaBaTh I'pauiyecKy0 WILTIOCTPALIUIO MHOKECTBA
peuIeHui HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[Tonumarp ¥ UCHOIB30BaTh (YHKIIMOHAJIbHBIC MOHSATHS U S3bIK (TEPMUHBI, CUMBOJIUYECKHE
0003Ha4YeHUsI), OMpeNesITh 3HaYyeHHe (DYHKIMHM [0 3HAUEHUIO apryMEeHTa, ONpeeNsiTh CBOMCTBa
¢dbyHkunn Mo e€ rpaduxy.

Crpouts rpaduku 3MeMeHTapHbIX QYHKIUN BUA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, onmmchIBaTh CBOWCTBA YNCIOBOH (YHKUHH 10 €&
rpaduky.

K xonmy oOydenuss B 9 kiacce oOydJaromIMiicsi TOMYYUT CIEAYIOIIME IpPEAMETHBIC
pe3ynbTaThl:

Yucia ¥ BBIYUCTICHUS

CpaBHUBaTh U YNOPSAOYNBATh PALIMOHAJIBHBIE U UPPAL[MOHAIbHBIC YHCIIA.

BeimonHaTe apudmernyeckue ACHCTBUS C pPAlMOHAIBHBIMU UYHUCIIAMH, COYETash YCTHbIE U
MIMCBbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUNCIICHHSI C UPPALMOHAIBbHBIMU YHCIAMHU.

Haxonuth 3Ha4YeHMs CTENEHEH ¢ LENbIMU IOKA3aTENIIMU U KOPHEW, BBIYMCIATH 3HAYCHMS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrJIATh 1EHCTBUTENBHbBIE YKCIIA, BBIMOIHATh IPUKUIKY PE3YyIbTaTa BBIYMCICHUH, OLICHKY
YHCIIOBBIX BBIPAXKEHUM.

YpaBHeHHUS H HEPABEHCTBA

PemaTe nuHelHbIE U KBaJpaTHBIE ypaBHEHUS, YPAaBHEHHUs, CBOAILINECS K HUM, IIPOCTENIINE
IpoOHO-pallMOHATIBHBIE YPAaBHEHHUS.

Pemate cucreMsl OByX JIMHEHHBIX YPaBHEHHMH C ABYMS IEPEMEHHBIMH U CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YpaBHEHUE HE ABJIAETCS JIMHEWHBIM.
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Pemrate TeKCTOBBIE 3a/1a4n aNredpanyeckiuM CriocoOOM € TIOMOIIBIO COCTABJICHUS! YPaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IBYyMs IEPEMEHHBIMU.

[IpoBoauTE MpPOCTEHIIME UCCIIEIOBAHUS YPABHEHUW M CHCTEM YPAaBHEHHUMW, B TOM YHCIE C
pUMEHEHHEM TpapUueCKUX MpeACTaBICHUH (yCTaHABIMBATh, UMEET JIM ypaBHEHHE HIIM CHCTEMa
YPaBHEHUH pELEHUs], €CIIU UMEET, TO CKOJIBKO, U ITPOYEe).

Pemate nmHeiiHbIE HEpaBEHCTBA, KBaJIpaTHBIE HEPAaBEHCTBA, M300pakarh peELICHHE
HEPAaBEHCTB Ha YMCJIOBOM MPSMOM, 3alIUChIBaTh PEIIEHUE C TIOMOIIbIO CUMBOJIOB.

Pematp cuctembl JTMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJpPAaTHOE
HEPAaBEHCTBO, M300pakaTh pEIICHWE CUCTEMbl HEPABEHCTB HA YHCIIOBOM MpsSMOM, 3amuchIBaTh
pelIeHNE ¢ IOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA MIPU PELICHUH Pa3INYHbIX 3a/]au.

D yHKUUHA

PacnioznaBath (yHKIMM M3Yy4eHHBIX BUIOB. Iloka3piBaTh CXEMAaTHYECKU pACIOJIOKEHHE Ha
KOOPJIMHATHOM IJIOCKOCTH rpadukoB ¢pyHkuuid Buna: y =kx, y=kx+b,y=k/x,y=ax2 +bx + ¢,y
=x3, y =X, y=|x|, B 3aBHCHMOCTH OT 3HaYeHHi1 KO3(DPHIHEHTOB, OMICHBATE CBONCTBA (YHKIIHIA.

Crpouth M u300paxkarb cXeMaTH4YeCKU TIpaduKU KBaJpaTUYHBIX (DYHKUIUN, OMUCHIBATH
CBOMCTBA KBaJpaTUYHbIX (PYHKIUHN MO UX rpadukam.

PacnioznaBath kBajpaTHuHyl0 QYHKIHIO IO (opMyse, MPUBOAUTH MPUMEPHI KBAJPATUUHBIX
GyHKIMM U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

UucnoBele MOCIEA0BATENBHOCTH U IIPOTPECCUN

PacrioznaBath apupMeTHYECKYyI0 UM T€OMETPUUYECKYIO MPOTPECCHM IMPHU Pa3HBIX Crocolax
3a/laHusl.

BbInoyHATE BBIYMCIIEHUS C HCMOJb30BaHHEM (GOpMYyN N-ro 4jeHa apu@MmeTuydeckoil u
reOMETPUUYECKON POrpeCCrid, CYMMbI MEPBBIX N WICHOB.

N3006paxkaTh 4IeHbl OCIE10BATEIbHOCTH TOYKAMH HAa KOOPIUHATHON IIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YHCIOBBIMH IOCIEIOBATEIBHOCTSMH, B TOM YHCIE 3a7a4d U3
peanbHOM XKU3HU (C UCTIOIB30BaHUEM KATBKYIATOPA, IU(PPOBBIX TEXHOJIOTHH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoasbnbie | IlpakTnyeckue
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 0 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
2 27 1
AJITEOPAITIECKHE BhIpak eI 0 https://m.eds00.ru/7f415b90
bu6moreka [IOK
3 Y 20 1 0
PABHEHHA 1 HepapercTsa https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1 0
OOPJHHATSL  rpagpHicH. DyHKLH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 000 6 1 0
OBTOPEHHE I 0D0DIEtHE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOT'PAMME 102 5 0
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8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne n/m Konrpoiasbnbie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 4 .K 1
ucIia v Berancienus. Kagparasie KopHU 5 0 0 https://m.edsoo.ru/7fA17afs
5 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 0 0 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
AnreOpandeckre BBIPaKEHUS. bubmuorexa [JOK
3 N 5 1 0
KBaaparuslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpandeckre BBIPaKEHUS. bubmuorexa [JOK
4 15 1 0
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 0 bubmuorexa [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 0 0 bubnuoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHncTBa 12 1 0 h th[IpJSI:I;I/(r);ZI;aSi.ru 176417418
bubmuoreka [JOK
8 o . 5 0 0
YHKLUHH. OCHOBHBIE HOHATHS https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 o 4 9 0 0
yukui. HcnoBbie GymKuis https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
10 I1 6 1 0
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 5 0
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasbubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 0 0 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
9 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 0 bubnuorexa [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 0 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bub OK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 0 h'[I/tIDJsI:I;I/(r)rT\.eeIgls;f).ru 17§419d08
bu6mmoreka [IOK
5 o 16 1 0
YHIHIH https://m.edsoo.ru/7f419d08
bub OK
6 YuciioBble HOCIEA0BATEIBHOCTH 15 1 0 hgp:j;:;:;iilru 17§419d08
7 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS 18 1 0 bu6mmoreka [JOK
3HAHUHN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
[lokymeHT co3paH B anekTpoHHon dopme. Ne 341/23-opp ot 31.08.2023. Ncnonnutens: CopkuHa X.B. '3ﬂEHTPOHHbIﬁ
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

1. Mep3nsik A.T'., Tlononckuit B.b., SAkup M.C.; non penakuueit [lononsckoro
B.E., Anre6pa, 7 xiracc,O01mecTBo ¢ OrpaHU4YeHHON OTBETCTBEHHOCTHIO
"Nznatenbckuii neHTp BEHTAHA-I'PA®"; AkinonepHoe 00111ecTBO
"UsnarensctBO [IpocBemnienue";

2. Mepansax A.T'., [lonouckuii B.b., Sxup M.C.; non penakiueit [logomasckoro
B.E., Anre6pa, 8 xiracc,001mecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
"Nznatenbckuii neHTp BEHTAHA-I'PA®"; AkuinoHepHO€E 00111eCcTBO
"U3narensctBO [Ipocremnienue";

3. Mep3znsk A.I'., [lononckuit B.b., SAxkup M.C.; nox penaxiueit [logoasckoro
B.E., Anre6pa, 9 kimacc,0O01IecTBO ¢ OrpaHUUE€HHON OTBETCTBEHHOCTHIO
"N3narensckuit ientp BEHTAHA-I'PA®"; AkuronepHoe 00IIecTBO
"U3narensctBO [Ipocremnienue";

4. A. T'. MopaxoBuuy, Anredpa. 8 kiacc: yaeOHHK i1 00111e00pa3oBaTeIbHBIX
yupexienuit / A. I'. MopakoBuy. - M.: Muemo3una, 2020r.

5. A. T. MopakoBu4, Anredpa. 8 kiacc: 3aa4HUK JiJIs1 00111e00pa3oBaTeIbHBIX
yupexaeHui. - M.: Maemosuna, 2020r.

6. A. I'. MopakoBu4, Anrebpa. 9 xinacc: yaeOHUK 151 00111e00pa3oBaTEbHBIX
yupexienuit / A. I'. MopakoBuu. - M.: Muemo3una, 2020r.

7. A. T'. MopakoBu4, Anrebpa. 9 kimacc: 3aJaqHuK 1 00111e00pa3oBaTeIbHbIX
yupexaeHui. - M.: Muemo3una, 2020r.

METOIUYECKHUE MATEPHAJIbI IJIS1 YYUTEJIA

Mepznsk A.T'., [Tonouckuit B.B., SAkup M.C.; non pegakuumeit [logonsckoro B.E.,
Junaktuyeckue Marepuaisl, Anredpa, 7 kiace, OOIMIECTBO C OrpaHUYECHHOMN
oTBeTcTBeHHOCTHIO "M3natensckuii nentp BEHTAHA-I'PA®"; AkunonepHoe
obmectBo "U3narenscTBo [IpocBemenne";

Mepznsik A.T'., [Tononckuit B.b., Slkup M.C.; non pepakuueit [logonsckoro B.E.,
Junaktuyeckue Marepuaisl, Anredpa, 8 kiace, OOIIECTBO C OrpaHMYCHHON
oTBeTcTBeHHOCTHIO "M3natensckuit nentp BEHTAHA-I'PA®"; AkunonepHoe
obmectBo "U3narenscTBo [IpocBemenne";

Mepzmsik A.T'., [Tononckuit B.b., Slkup M.C.; nox peaakuueit [logonsckoro B.E.,
Junaktuueckue matepuansl, Anredpa, 9 kinace, OOIIECTBO ¢ OrpaHHYEHHOM
oTBeTcTBeHHOCTHIO "M3natensckuit nentp BEHTAHA-I'PA®"; AkunonepHoe
ob6mectBo "U3narenscTBo [IpocBemenne";

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU HHTEPHET

1. www. edu - "Poccuiickoe obpazoBanue" denepanbHbIil MOPTAL.
2. www.school.edu - "Poccuiickuii 0011eo0pa3oBarenbHblii mopTat".
3. www.school-collection.edu.ru/ Equnas kosuiekius iudpoBbIx
00pa30BaTeNIbHBIX PECYPCOB
4. www.mathvaz.ru - doCbke KOJIBHOTO YYUTENsI MATEMATHKH
JlokyMeHTalusi, paboune MaTepUualibl Ui yIUTEIS] MATEMaTHKH
5. www.it-n.ru"Cerb TBOpYECKHX yuuTeICH"
6. www.festival.1september.ru dectuBaib megaroruuecKux Maek
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