MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
KIIMMOBCKASA CPE/IHSAS OBIIIEOBPA3OBATEJIBHAS IIKOJIA Ne3

AHHOTAUA K padoyeil mporpamme

yueOHoro npeaMera «AJaredopa» 1 8-9 kiaccos
Pabouass mporpamma yueOHOro mpeamera «AnreOpa» o0s3aTeIbHOH NpeAMETHOH obnactu «MaTemaTnka» SBISETCS
YacThl0 OCHOBHOW 00pa3oBaTEelbHON MporpamMmbl ocHOBHOro obmiero odpazoanus (OOIT OO0O) MBOY Knumosckoit
COLI Ne3, pazpaborana B cootBercTBHH ¢ TyHKTOM 32.1 ®I'OC OO0 Ha ocHoBe DenepanbHOl paboyeid mporpaMMBbl O
anredpe u peanusyercs 3 roaa ¢ 7 mo 9 knacc.

PaGouast mporpamMma pazpaboTaHa y4YUTENISIMH MaTeMaTHKU LIKOJNbI ¢ HCHonb3oBaHHeM «KoHcTpykTOpa pabounx
nporpamMm» caiita «EauHoe copepskanue o01iero oopazoBanusy B cooTBeTcTBHH ¢ [lonokeHreM o pabodnx mporpammax
W ompeensieT OpraHu3aluio 00pa3oBaTENbHOM ACATEILHOCTH YYMTENs B IIKOJIE MO mpenMmery «Anredpa». Pabouas
MporpaMMa COJIEPKUT CIIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI:

-TIOSICHUTEIBHYIO 3aITHCKY;

-cojiepykaHue y4eOHOro npeaMeta «Asredpay;

-TUTAHUPYEMBIE PEe3yIbTAThI (JTMIHOCTHBIEC, METAIIPEIMETHEIE U IPEAMETHEIE);

-TeMaTH4YecKoe MIaHupoBaHue, chopMUpOBaHHOE C YUETOM pabodell MPOrpaMMbl BOCIUTAHHUS U BO3MOXKHOCTBIO
ucronb3oanus DOP/LIOP.

Pabouas nporpamma obOcyxiaeHa Ha 3aceqanuu [IIMO yuuTenell IpeaMETOB €CTECTBEHHO-MATEMAaTHYECKOIO
LMKJIA, OpHHATA pemenreM nexaroruueckoro cosera (mporokon Nel ot 30.08.2024r.), yrBepkieHa Npuka3om 1o
MBOY Knumosckoii COI Ne3 Nel ot 30.08.2024 r. B kauectBe wactu comepskanus OOIT OO0

Ha ocHoBe mamHOi mporpammbl yuuteneM paspabarteBaercss KTII B coorBerctBum ¢ IlomokeHueMm o
KaJleHIapHO-TEeMaTHIeCKOM IIJJAaHMPOBAHWM 10 y4eOHOMY ImpenMeTy, Kypcy, momymio. KTII paccmartpuBaercs Ha
3acemannu [IIMO u cornacyercs ¢ 3amectutesneM o Y BP.

Boinucka
M3 OCHOBHOI1 00pa3oBaTeIbHOM MPOrPpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusd

PABOYASA ITPOTPAMMA
yueOHOro npeamera «AJjareopa»
nJis odyyarommxcs 8 - 9 kiaccon
(0a30BbIi yPOBEHB)

CPOK peajin3aunuu 2 roaa

MHNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OMHUM W3 OMOPHBIX KypCOB OCHOBHOTO OOINEro oOpa3oBaHWs: OHA OOECIeuMBaeT M3yUCHHE
APYTUX IHCIMIUINH, KaK €CTeCTBEHHO-HAy4YHOrO, TaK M T'YMaHHTapHOTO IHUKJIOB, €€ OCBOGHHE HEOOXOAWMO JUIs
NPOJOIDKEHHS OOpa30BaHUS M B IIOBCETHEBHOM >KM3HH. PasBurie y oOydarommxcs HaydHBIX MPEICTAaBICHHHA O
MPOUCXOXKJICHUH M CYLIIHOCTH aireOpamdyecKux aOCTpakmmii, cnocode OTpa)kKeHHsl MaTeMaTH4YeCKOH HayKOW SBICHHH U
MPOLIECCOB B NPHPOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOrO MOJEIUPOBAHUS B HAyYHOM IIO3HAHMHM M B TIPAKTUKE
CrIocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHUPOBO33PEHMS M KAueCTB MBIIUICHUS, HEOOXOAWMBIX JUIS alanTalud B
coBpeMeHHOM IdpoBoM obriectBe. V3ydeHune anreOpsl oOecrieuynBaeT pa3BHTHE YMEHHs HaOI0JaTh, CpPaBHUBATB,
HaXOIWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JEeUCTBHS U BBIBOABI, (popMynupoBaTh yTBepxkaeHUs. OcBoeHne Kypca anreOpbl 00ecedrBaeT pa3BUTHE JOTHYECKOr0
MBILUICHNS OOYYalOUIMXCS: OHW HCHOJB3YIOT JEAyKTHBHbIE M WHAYKTHBHBIE paccyKAeHus, o0oOleHne u
KOHKpeTH3auuto, abctparupoBaHue W aHaioruto. OOydeHue anreOpe TNpeArnonaraer 3HAYMTEIbHBIA OO0BEM
CaMOCTOATEIIEHOW JAEATENIbHOCTH O0YYaIOUIMXCsl, HOATOMY CaMOCTOATEIFHOE pEIleHHE 3ahay SBISETCS peanu3aluei
NeATeIbHOCTHOTO MPUHLIUIA 00yYeHHSI.



B crpykrype mporpammel yueOHOro Kypca «Ajiredpa» Ajsi OCHOBHOIO OOIIero oOpa3oBaHUsi OCHOBHOE MECTO
3aHUMAIOT COJAEpXKATeNbHO-METOANYeCKne JUHHK: «Yucna ©  BBIYMCICHHS», «AnreOpanyuecKue BBIPAKESHH»,
«YpaBHEHHS W HepaBeHCTBay», «DyHkumm». Kaxkmas M3 3THX comepKaTelnbHO-METOJMYECKUX JHHUU pa3BUBaeTcs Ha
MPOTSHKEHUU TPEX JIET M3YyUeHHsI Kypca, B3aUMOJACHCTBYS ¢ OPYTrMMH €ro JTUHUAMHU. B Xone mzyuenus yuyeOHOro Kypca
00y4JaroUMMcsl MPUXOAUTCS JIOTHUECKH PACCYKIaTh, HCTIOIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBA3M ¢ 3TUM B
nporpaMMy y4eOHOro Kypca «Anre0pay» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYeCKOro o0pa3oBaHMsA M CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOLUIMMHUCS OCHOB YHHBEPCAJIHHOTO
MaTeMaTH4YeCKoro si3bika. CoaepikaTedbHON W CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOTo Kypca «Anredpay sBISETCsl ero
MHTEIPUPOBAHHBIA XapakTep.

CoaepmaHHe JuHuN «YUucima M BBIYMCIICHUSY CIIY)KUT OCHOBOI1 JJIsL I[aﬂbHefIHIeFO HN3Yy4YCHUA MATCMATHUKU,
CIOCOOCTBYET pAa3BUTHIO Y OOYYAIOUIMXCS JIOTHYECKOTO MBIIUICHHUS, (OPMUPOBAHUIO YMEHHUS TOJIb30BATHCS
aJropuTMaMu, a TaK¥Xe HpI/IO6pCTCHI/IIO MPaKTUYCCKUX HABBIKOB, HCO6XOI[I/IMI>IX JJIsL HOBCGI{HCBHOﬁ )kU3HU. Pa3Butne
MOHATHSI O YHCIE Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHHUsl CBA3aHO C PAIMOHAJBHBIMA U HPPAUOHATBHBIMU
guciaMu, (OpMHUPOBAHHUEM IPEJACTABJICHUH O JACHCTBUTEIBLHOM 4YHMCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOW JIMHHUU
OTHECEHO K CpeHeMy 00IIeMy 00pa30BaHMIo.

ConepkaHue JBYX anreOpamdecKux JHHUN — «AnreOpanyeckue BBIPOKEHUS» H «YPaBHEHHs] M HEPABEHCTBA
crocoOcTByeT (GOPMUPOBAHHIO Y OOYHYAIONIMXCS MaTeMaTH4YecKOoro ammapara, HEOoOXOJUMOro il pelleHHs 3ajad
MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTHKO-OPHEHTHPOBAHHBIX 337a4. Ha ypoBHE ocHOBHOro o0Imiero o0pazoBaHus
y4eOHBIN MaTepuaj IPYyIIUPYETCs BOKPYT PAllHOHAIBHBIX BBIpaXKCHUM. Aredpa IEMOHCTPUPYET 3HAUCHHE MaTeMaTHKU
KaK A3bIKa [JIsI MOCTPOCHUSA MATEMATHYCCKUX MOJIeHeﬁ, ornurcaHusd IMmpoueccoB n SIBJICHUN pcajibHOro Mupa. B 3a1a4uu
o0yueHHs ajiredpe BXOIAT TAKKe JalbHEHIIIee Pa3BUTHE aJTOPUTMUYECKOrO MBIIUIEHHUS, HEOOXOMMOI0, B YaCTHOCTH,
JUIA OCBOGHHA Kypca WH(OpMaTWKW, W OBJaJeHHE HaBBIKAMH JEAYKTHBHBIX paccyxnaeHuii. IIpeobpazoBanue
CHMBOJILHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanve (QyHKIMOHANBHO-TpA)UUECKONH JIMHAM HAICIICHO Ha TIONyYeHHE OOYYalolMMMUCS 3HaHHHA O
(YHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJENM Ui OMMCAHUS W HMCCIACIOBAHMS Pa3HOOOPA3HBIX IPOLIECCOB U
SIBIIGHUI B TIpUpoie U oOmecTBe. V3ydeHne MaTteprana CriocoOCTBYET Pa3BUTHIO Y OOYUAIOIINXCS YMEHHUS UCIOIb30BATh
pasIMYHbIE BRIPA3UTENBHBIE CPENICTBA SI3bIKAa MATEMAaTHUKH — CIIOBECHBIE, CHMBOJIMYECKHE, Tpadudeckrie, BHOCHT BKIIaJ B
(hopMupOBaHUE MPENCTABIEHUI O PO MATEMATUKH B Pa3BUTHH [TUBIIIN3AINN U KYJIbTYPHI.

CornacHo yueOHOMY IIIaHy B 8—9 Kjaccax M3ydaercs: yueOHbIH Kype «Areopay, KOTOPBIA BKIFOYAET CIEAYIOLIIE
OCHOBHBIE paslensl coiepkanus: «Yucna W BBUHCICHHS», «ANTeOpandeckne BBIPRKEHUN», «YPaBHEHHS U
HepaBeHCTBa», «DYyHKIIUNY.

Ha uzyuenne yuebHOTO Kypca «Anredpa» orBogutcs 204 wacoB: B 8 kimacce — 102 gaca (3 gaca B Hemenio), B 9
kimacce — 102 gaca (3 gaca B HEZEIO).

COJEPKAHHUE YYEBHOI'O IIPEJJIMETA

8 KJIACC

Yucsia 4 BbIYMCTICHUS

KBampatsprit kopenr u3 wuucna. llomsatue 00 wuppammoHanbHOM 4Yucie. JlecATUYHBIE TPUOIMKEHUS
uppauvoHanbHbIX uucen. CBoiicTBa apu(METHUECKHX KBaJAPAaTHBIX KOPHEHM M UX IMpPUMEHEHHE K NpeoOpa3OBaHHIO
YHUCIOBBIX BBIPA)KEHUU U BHIYUCICHUAM. [[eliCTBUTENbHBIC YHCTIA.

Crenens ¢ 1enbIM NokasarteneM U e€ coiicTBa. CTaHnapTHas 3alluCh YUCIA.

AuredOpanyecKue BbIpPaKeHUs1

KBanpaTHblil TpéXwieH, pa3ioKeHne KBaIpaTHOrO TPEXUIeHa Ha MHOXKUTEIH.

Anrebpandeckast 1poOb. OCHOBHOE CBOWCTBO anreOpamueckodl npoOu. CliokeHue, BBIYUTAHHE, YMHOXXEHHE,
neneHue anredpanyeckux npodeid. PanronanpHble BEIpaXXEHHSI M UX TpeoOpa3oBaHUeE.

YpaBHeHHS M HEPABEHCTBA

KBanmpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTtHoro ypaBHeHusl. Teopema Buera. Pemenue ypaBHeHMId,
CBOAALLIMXCS K TUHEHHBIM U KBaZpaTHBIM. [IpocTeiimme 1poOdHO-paioHaIbHbIE ypaBHEHHS.

I'paduueckas mHTEpIpeTanns ypaBHEHHH C JIByMs NEPEMEHHBIMM M CHUCTEM JMHEHHBIX ypaBHEHUH C AByMs
nepeMeHHbIMU. [IpuMeps! peneHns CHCTeM HEMHEWHBIX YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMH.

Pemenne TekcTOBBIX 3a7au anredpanyeckuM CIocoOOM.

2



UmncnoBsle HepaBeHCTBA M HX CBOWCTBa. HepaBeHCTBO ¢ omHOW mepeMeHHOW. PaBHOCHIIBHOCTH HEPaBEHCTB.
JIunelinble HepaBeHCTBA C OAHOM nepeMeHHoNW. CHcTeMBbl TMHEHHBIX HEPABEHCTB C OJHOM IEpEMEHHOM.

DYyHKUNHU

[oustre ¢pynkumu. O6macTs onpeneneHust 1 MHOKeCTBO 3HaueHUH QyHkuuu. CriocoObl 3aanus QyHKITHH.

I'padux ¢ynkumu. Urtenue cpoiictB ¢yHkumu mo e€ rpaduky. [IpuMepsl rpagukoB (GYHKIMIA, OTpakaromnX
peaJbHBIE TPOLIECCHI.

DyHKIMH, ONHCHIBAIOIIME TIPAMYIO M OOPaTHYIO TIPONOPIMOHAIBHBIE 3aBUCMMOCTH, X rpaguku. OyHKIum Y = X2,
y = %3, y = VX, y=|x|. Ipachirueckoe pelrenue ypaBHEH I 1 CHCTEM ypaBHEHHIL.

9 KJIACC

Yucna v BbIYUCIEHUS

PanmonansHble yKcna, MppaluoHANbHBIE YKCia, KOHEUHbIEe M OECKOHEYHBIE AEeCATHYHBIE IpoOu. MHOMXKECTBO
JEWCTBUTEILHBIX YHCElNl, JISMCTBUTENBHBIE YWCIA KaKk OECKOHEYHbIE AecATHYHBbIE ApoOu. B3ammHO oqHO3HAUHOE
COOTBETCTBHUE MEXITY MHOXECTBOM JIEUCTBUTEIBHBIX YUCENl U KOOPAMHATHON MPAMOM.

CpaBHeHME ICHCTBUTENBHBIX YHCEll, apU(PMETHUECKIE JCHCTBHS C ICHCTBUTEIbHBIMH YHCIIAMU.

Pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JUTUTEIEHOCTH MPOIECCOB B OKPYKAIOIIEM MHUPE.

[MpubnmkéHHOE 3HAaYEHWE BEIUYMHBI, TOYHOCTh NpUOMKeHHs. OkpyrieHune ymcen. [Ipukuaka W OIEHKa
pE3yAbTAaTOB BHIYUCIICHUH.

YpaBHeHHs M HEPAaBEHCTBA

JIunelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOJIAILIMXCA K JIMHENHBIM.

KBagpatHoe ypaBHeHHe. Penienne ypaBHEHUH, CBOAIMXCS K KBaaApaTHbIM. bukBaapaTHoe ypaBHeHue. IIpumepsl
pelleHus] ypaBHEHUN TPEThEN U YETBEPTOM CTENEHEN pas3IoKEHUEM Ha MHOXKUTEIH.

Pemenne 1poOHO-paliMioOHaNbHBIX YpaBHEHHN. PellieHne TeKCTOBBIX 3a/1a4 aJlreOpandecKiM METOJIOM.

VYpaBHeHrEe C ABYMs INEepeMEHHBIMH W ero rpaduk. PemieHme cucteM ABYX JTWHEWHBIX YpaBHEHHH C IBYMs
NepeMeHHbIMU. PellleHre cucTeM JBYX YpaBHEHUH, OJHO M3 KOTOpBIX JIMHEHHOE, a JIpyroeé — BTOPOMl CTENEHH.
I'padmyeckas nHTEpIIpETAIUS CHCTEMBI YPaBHEHUH C ABYMS TIEpEMEHHBIMH.

Pemenme TeKCTOBBIX 3a51ad anredpandeckKuM CIIoCOO0M.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienrie JMHEHHBIX HEPABEHCTB C OJHOW IepeMeHHOW. PellleHHe cHCTeM JMHEHHBIX HEPABEHCTB C OJHOU
nepemeHHoi. KBampatHeie HepaBeHCTBa. |'padudeckas WHTeprperanusi HEPaBEHCTB M CHCTEM HEPAaBEHCTB C ABYMS
[IEPEMEHHBIMH.

DyHKIUU

KBagpatwunas ¢ynkums, e€ rpaduk u coiicta. [lapabona, KoopIuHATHI BEPIIMHBI TapaboIbl, OCh CHMMETPHH
mapaOoTbL.

Ipadukn dyskimit: y = kx, y =kx + b, y = k/x, y =3, y = VX, y = |X| u ux cBoiicTaa.

YucsioBbIe 0CAEA0BATEILHOCTH U IIPOTrPeccuu

[lonATHE YNCIOBOM TTOCIENOBATENFHOCTH. 3aJaHNe TTOCIEI0BATENBHOCTH PEKYPPEHTHON (hopMysoi u hopMyIoi
N-ro 4wieHa.

Apudmerndeckas u reomerpudeckas nporpeccuu. @opmMynsl N-TO YieHa apuPMETHYECKOW W TeOMETPHUIECKOM
MPOrPECCUI, CYMMBI IIEPBBIX NUIICHOB.

NzobpakeHre 4iIeHOB apu(METHIECKON H TEOMETPHIECKON MPOrPECCHi TOYKAMH Ha KOOPJIMHATHOHN IUIOCKOCTH.
JInHelHbI 1 3KCIOHEeHIMAIBHBINA pocT. CI0KHBIE IPOLICHTHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS IPOrpaMMbl yueOHOTO Kypca «Anredpa» XapaKTepu3yloTCsl:
1) naTproTHyeckoe BOCIIUTAHKE:



MPOSIBJIGHUEM HHTEpeca K MPOIUIOMY M HACTOSILEMY POCCHHCKOM MaTeMaTWK{, LEHHOCTHBIM OTHOLICHHWEM K
JOCTHKEHHUSIM POCCUHCKUX MAaTEMaTUKOB U POCCUHCKOW MaTeMaTHYeCKOW IIKOJBI, K UCHOIb30BAHUIO 3TUX JOCTHKEHUN
B JIPYrUX HayKax W NPUKIIaTHBIX cepax;

2) rpaskIaHcKoe M TYXOBHO-HPAaBCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA W pealu3alddl ero MpaB, NPENCTaBICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIMOHHPOBAHUS Pa3IMUHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPakJaHCKOro oOmiecTBa
(HampuMmep, BBIOOpBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHMIO 3THYECKMX IpOOJeM, CBS3aHHBIX C MPaKTHYECKUM
MIPUMCHCHUEM I[OCTI/I)KCHI/Iﬁ HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3THUYCCKUX IMPUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO;

3) TpyAoBOe BOCIUTAHME:

yCTaHOBKOfI Ha AaKTHBHOC YYaCTHC B PCHICHHU [IPAKTHYCCKUX 3aJad MaTeMaTH4YeCKOMH HaIpaBJICHHOCTH,
OCO3HAaHHEM Ba)KHOCTH MaTeMaTHUECKOro 00pa30BaHMUs Ha MPOTSDKEHUU BCEH JKU3HU ISl YCIEHIHOW MpogecCHOoHaNbHON
ACATCIBHOCTU W Pa3BUTUEM HeO6XOI[I/IMI)IX yMeHHfI, OCO3HaHHbIM BI)I60pOM U IOCTPOCHHUEM HHZ[HBHI[yaHbHOﬁ
TPaeKTOPHH 00pa30BaHMS U KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHME:

CIOCOOHOCTBIO K MOILIMOHAIBHOMY M ACTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYECKHX OOBEKTOB, 3a/1a4, pEelICHHI,
paccyXIeHni, yMEHHIO BUJETh MaTeMaTHIECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTH HAYYHOTO MO3HAHUSI:

OpI/IeHTaIII/Ief/‘I B JACATCIIBHOCTU Ha COBPEMCHHYIO CHCTEMY HaYy4YHBIX HpeI[CTaBJIeHI/Iﬁ 06 OCHOBHBbIX
3aKOHOMEPHOCTAX PAa3BUTHSl YENOBEKa, MPUPOALI M OOIIECTBAa, MOHUMAaHHEM MaTeMaTHYECKOH HayKH Kak cdepsl
JeJI0BEUECKOM JACATCIIbPHOCTH, 3TallOB eé Pa3sBUTUA W 3HAYMMOCTHU JISA pa3dBUTHUA HOWBUJIM3AIUH, OBJIAACHUEM A3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOH KyJ'IBTypOﬁ KakK CpCICTBOM ITO3HAHHA MHpPaA, OBJIAJCHUEM HpOCTeﬁH.IPIMPI HaBBIKaMH
WICCIIEZIOBATEIIbCKOM IEATENbHOCTH;

6) pusnyeckoe BocnuTaHue, GopMUPOBaHNE KYJIbTYPbI 310POBbS U IMOIHOHAIBLHOTO (JIATONIOTYYHsI:

TOTOBHOCTBIO NMPUMEHITh MaTeMaTHUECKWE 3HAHWSI B MHTEPECax CBOErO 3JI0POBbS, BEIEHHs 3I0POBOro obpasa
KU3HU (370pOBOE MUTaHHWE, COANAHCHUPOBAHHBIN PEXHUM 3aHATHA W OTIbIXa, peryisipHas (usmdeckas aKTHBHOCTS),
chopMHPOBaHHOCTHIO HABBIKA pedIIeKCHH, MPU3HAHIEM CBOETO IpaBa Ha OMIMOKY M TAKOTO K€ IPaBa JIPyroro 4eIoBeKa;

7) 3Ko0JIorMYecKoe BOCIIUTAHUE:

OpUeHTallMell Ha INpPUMEHEHHE MaTeMaTH4eCKHMX 3HAaHUM JUId pelleHus 3azad B 00JacTH COXPAaHHOCTH
OKpYXKaloLleH cpelipl, MJIAHUPOBAHUS IIOCTYIIKOB M OLEHKM MX BO3MOXKHBIX IIOCIEACTBUH Ul OKpYXarollel cpensl,
OCO3HAHHEM TTI00aIEHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM H ITyTel MX pelIeHHs;

8) apanTanus K N3MEHSIOIMMCS YCJIOBUSIM COLMAIbHOI M IPHPOAHOM cpeabl:

TOTOBHOCTBIO K JI€HCTBUSIM B YCJIOBHSIX HEONPENENIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3
MPAKTUIECKYIO JEATEIbHOCTh, B TOM YMCIIE YMEHUE YUUTHCS Y APYTHX JIOAEH, IPUOOpPETaTh B COBMECTHOM NESTEIBHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIICTCHIIH U3 OIIBITA IPYTHUX;

HEO0OXOANMOCTHIO B (HOPMUPOBAHUHM HOBBIX 3HAHUH, B TOM 4ducie (HOpMyTHUpOBaTh MAEH, TIOHSATHUS, TUIIOTE3BI 00
o0beKTaXx W ABJICHUSIX, B TOM 4YHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh JE(MUIUTHI COOCTBEHHBIX 3HaHUH U
KOMIIETCHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYalMIO, BOCIHPHHHUMATh CTPECCOBYIO CUTYalMI0 KakK BbI3OB,
TpeOyIOImUi KOHTPMEpP, KOPPEKTHPOBATh NPUHUMAEMbIE PEIICHNUS U IeUCTBUs, (GOPMYyIMpPOBATh U OLEHUBATH PUCKU U
MOCIEACTBUS, POPMUPOBATD OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBepcAlbHbIe Y4eOHbIE e CTBUS

ba3oBbletoruuyeckneeicTBHA:

® BBHIABISITh U XapaKTEpU30BaTh CYIIECTBEHHBIC MPHU3HAKK MAaTEMaTHYECKUX OOBEKTOB, TMOHSATHH, OTHOIIECHUI
MEKIy TOHATHAMH, (OPMYIHPOBATH OINPENEICHHUS IIOHITHH, YCTaHABIMBATH CYIIECTBEHHBIH TPHU3HAK
KJacCU(pUKAIUK, OCHOBaHUS JUIst 000OIIEHNS U CpaBHEHUS, KPUTEPUHU TIPOBOJAMMOrO aHAIIN3a;

® BOCIPUHUMATH, (OPMYJIHPOBATh W TPEOOPa3OBHIBATH CYXKICHHs: YTBEPAWTEIbHBIE W OTPUIATEIbHBIE,
€IMHUYHbIE, YACTHBIE U O0IIIKE, YCIOBHBIC;

® BEHIABISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOpeuuss B  (pakrax, JaHHBIX,
HaOJIOJICHHSIX U YTBEPKICHUSX, MIPeyIaraTh KPUTEPUU JIJIS BBISABIICHHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHii;

e JleNaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX M HHIYKTHUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOUEHUH MO aHAJIOTUH;



pa3dupath JOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKICHUH (IpsAMble M OT MPOTHBHOIO), NPOBOIUTH
CaMOCTOATEIFHO HECIIOXKHBIE JI0OKAa3aTelIbCTBA MaTeMaTH4eCKHMX (DaKTOB, BBICTPAaUBATh apryMEHTAIIHIO,
MPHUBOAUTH MIPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE PACCyKACHUS;

BBIOMpaTh crmocod pemeHus y4eOHOW 3aiayu (CpaBHUBATh HECKOJIBKO BapHAaHTOB pEIICHUS, BHIOMPATh
HanboJee NOAXOIAIINI ¢ yIETOM CaMOCTOSITEIEHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBblencciienoBarejibCKHEIeHCTBUA .

WCTOJIb30BaTh BOIMPOCH KaK HCCIENOBATEIbCKANH HMHCTPYMEHT TIO3HAHUS, (OPMYIUPOBATH BOIPOCHI,
¢uKcupyrolre MPOTHBOpEIre, MPodIeMy, CAMOCTOSTENBHO YCTaHABINBATh HICKOMOE U IaHHOe, POpMUPOBATH
TUIIOTE3Y, apIYMEHTUPOBATH CBOIO ITO3UIUIO, MHEHUE;

MPOBOJHTH 10 CAMOCTOSITEIIEHO COCTaBJICHHOMY IUIAHY HECJIOXKHBINA IKCIIEPUMEHT, HEOOIBIIOE UCCISIOBAHHE
M0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eckoro 00beKTa, 3aBUCUMOCTEN 00bEKTOB MEKIY COOOIA;
CaMOCTOSATENBHO (HOPMYJIUPOBATh OOOOIICHUS M BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOIO HAOJIIOICHMUS,
HCCIIC/IOBaHMSI, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX PE3y/IbTaTOB, BBIBOIOB M O0OOIICHHIA;
MPOrHO3UPOBATh BO3MOKHOE pPa3BUTHE TPOIECCa, a TAKXKE BBIIBHIATH MPEINOI0KEHHS O €ro Pa3BUTHU B
HOBBIX YCJIOBUX.

PaboTa ¢ nunopmanueii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh HH(QOpPMAIINH, TAHHBIX, HEOOX OIMMBIX JUIS PELICHHs 3a/1a4u;
BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH WH(POPMAIUIO DPa3MYHBIX BUJOB U
(hopm mpencTaBiIcHHUS;

BBIOMpaTh (oOpMy TIpeACTaBICHUS WHQOpPMAMM H HWUIIOCTPUPOBATh pellaeMbie 3aJladdl  CXEMaMH,
JrarpaMMaMi, HHOU TpaduKoi 1 X KOMOWHAIISMUY;

OIIEHMBATh HAJI&KHOCTh WH(POPMAIIUH 110 KPUTEPHUSM, MPEUIOKEHHBIM YUUTEIEeM WM cHOpMYIHPOBAaHHBIM
CaMOCTOSITENBHO.

KOMMyHI/lKaTI/lBHI)IeyHI/IBepcaJle bley'leﬁﬂble[[eﬁCTBﬂfl:

BOCIPHHHUMATH U (DOPMYIHPOBATH CYXIEHUS B COOTBETCTBUH C YCIOBHSIMH U HEISIMU OOIICHUS, SICHO, TOYHO,
IPaMOTHO BBIpa)kaThb CBOIO TOUKY 3PEHHUS B YCTHBIX M NHCHbMEHHBIX TEKCTaX, AaBaTh ITOACHEHUS IO XOAY
peleHus 3a1auu, KOMMEHTUPOBATh IIOIyU€EHHBIHN pe3yibTaT;

B XOJe OOCYXKIEHMs 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIaeMoOil TEeMbI, MPOOJIEMBI, pelIaeMoi 3a1adH,
BBICKA3bIBaTh MJIEU, HAllEJICHHBIEC HA TIOMCK PEIIEHMS, COIOCTAaBIIATh CBOU CYXACHMS C CYKACHUSIMM JIPYTrux
YYaCTHHKOB JHAJIOra, OOHAPYKMBAThH pa3lIMuie M CXOJACTBO MO3UIMH, B KOPPEKTHOH (opme popMyaHpoBaTh
pa3HoIIacusi, CBOM BO3PaXKEHUS;

MPEACTABIATh PE3yJAbTAaThl PELICHUs] 3aJadd, SKCIIEPUMEHTA, WCCIENOBAHUSA, INPOEKTa, CaMOCTOSTENBHO
BbIOMpPATh (POpMAT BHICTYIUIEHHS ¢ y4ETOM 3aJa4 IPEe3eHTAUN U OCOOEHHOCTEN ayAUTOPHH;

[IOHUMAaTh U MCIOJIb30BaTh INPEUMYIIECTBA KOMAaHIHON M MHIMBHIYalbHOW pabOThl IPU PEIICHUH Y4eOHBIX
MaTeMaTHYECKUX 3a/1a4;

MIPUHUMATH LIEJIb COBMECTHOM AEATEIbHOCTH, IJIAHUPOBATh OPraHNU3aIMI0 COBMECTHON paboThl, paclpenessTh
BHIIBI PaloT, JOTOBapWBaTHCS, OOCYKIATh IMPOIECC W Pe3yabTaT padoOThl, 0000IMaTh MHEHHS HECKOJIBKHX
100197

y4acTBOBaTh B TPYNIOBEIX (hopMax paboThl (00CyxaeHusl, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U APYTHE),
BBIMOJIHATH CBOIO 4aCTh pabOTHl M KOOPIMHUPOBATH CBOM ACHCTBUS C APYTMMH WiIEHAMH KOMaH[bl, OLICHUBATh
KayecTBO CBOEro BKJIaZa B OOIIMI MPOAYKT IO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aUMOZCHCTBHS.

PerynssTuBHbIe yHHBepcaAJIbHbIE Y4eOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSATEIIHO COCTaBJIATh IJIaH, AJITOPUTM PeLIeHHs 3a1auu (MM ero 4acTh), BBIOMPATh CHOCO0 PELIEHHS C
Y4€TOM HMMEIOUIMXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATb W KOPPEKTUPOBATbH
BapHaHTHI pelIeHnH ¢ y4€ToM HOBOM MH(pOpPMAaLIUH.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIHMHTEJIEKT:

BIIAJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOIS TpoIecca W pe3yibTaTa pEHICHUS MaTeMaTHYeCKOM
3a7a4H;

NpEeABUACTh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYTHb IpPH PELIECHUU 3aayd, BHOCUTb KOPPEKTHUBHI B
JIeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlIGHHBIX OIINOOK, BEISBICHHBIX TPYTHOCTEH;



° OLCHHUBATHL COOTBCTCTBUC PC3yJibTaTa ACATCIBHOCTH IIOCTaBIICHHOM oein U yCJIIOBUSAM, OOBSICHATE MMPpUYINHBL
JOCTHUXKCHHUA NI HCAOCTHXKCHUA 1ICIIN, HAXOIUTH OHII/I6Ky, JaBaTh OLICHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 7 kiaacce oOydaromuiics MOIy4UT CISAYIONIHE TPEAMETHBIE Pe3YIbTaThl:

Yucna v BbIYHCICHUS

BeImonHsaTh, coueras ycTHbIC M MMCbMEHHbBIE TPUEMBI, apr]MeTHniecKkre IeHCTBUS C palroHaIbHBIMU YUCIAMH.

HaxomuTh 3Ha4YeHUS! YMCIOBBIX BBIPaKCHWH, NMPUMEHATH pPa3HOOOpa3Hble CIOCOOB W TPUEMBI BBHIYUCIICHUS
3HAa4YCHUI JPOOHBIX BBIPAKEHHI, COEPKAIINX OOBIKHOBEHHBIC U IECITHYHBIE TPOOH.

[epexonuTh OT 0aHOI (OPMEBI 3aMUcH Yuced K Apyroi (peoOpa3oBbIBaTh ACCSITUYHYIO APOOHh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B Y4CTHOCTU B OCCKOHEUHYIO JCCSITHYHYIO JIPOOB).

CpaBHUBATH U yNOPAI0YNBATH PAl[HOHATIBHbBIE YUCIIA.

OKpyrsTh Yncia.

BBINTOJIHATE IPUKHJIKY U OLIEHKY PE3YJIbTATA BBIYMCIICHUH, OLICHKY 3HaUE€HUI YMCIIOBBIX BBIPAYKEHUH. BBITOIHATH
JEMCTBUS CO CTENEHSIMH C HATYPaJbHBIMU TIOKA3aTEISIMH.

[IpuMeHATs TPU3HAKH JIETUMOCTH, Pa3I0KEHHE HA MHOKUTENIH HATypaIbHbIX YHCEIL.

Pemate mpakTHKO-OpMEHTHpPOBaHHBIE 3aJa4M, CBA3aHHBIE C OTHOLIEHHEM BEJIHYMH, MPOMOPIIMOHATIHHOCTHIO
BEIMYWH, TPOIEHTAMU, HHTEPIPETUPOBATh PE3yAbTaThl pEHICHUs 3a7ad C Yy4ETOM OrpaHHYEHHM, CBS3aHHBIX CO
CBOWCTBAMH PacCMaTPUBAEMBIX O0BHEKTOB.

Adare0panyeckue BbIpaKeHHs

Hcnonp3oBaTh anreOpanveckyio TEPMUHOJIOTHIO U CHMBOJIMKY, IIPUMEHATh €€ B IMPOIECCE OCBOEHHUS Y4eOHOTO
Marepuaa.

HaxoauTtps 3HaueHns OyKBEHHBIX BBIPQKEHUH MPY 3aJaHHBIX 3HAYCHUSAX ITEPEMEHHBIX.

BeimonasaTh npeodpa3oBaHMs [ENOT0 BEIPAKEHHS B MHOTOWICH MTPUBEICHHEM TOJ00HBIX CIIAraeMbIX, PACKPHITHEM
CKOOOK.

BBINONHATE yMHOKEHHE OHOWIEHa HAa MHOTOWICH M MHOTOWIEHa Ha MHOTOWICH, IPUMEHATH (pOpMyIIBl KBaaparta
CYMMBI U KBaJIpaTa pa3HOCTH.

Ocy11ecTBIATh Pa3/IoKEeHUE MHOTOWIEHOB HA MHOKHUTEIHN C ITIOMOILbIO BBIHECEHUS 38 CKOOKU OOIEro MHOXUTES,
I'PYIIIUPOBKH CaraeMblX, IpUMEHeHHs (PopMy COKpaAIEHHOTO YMHOXKEHUSI.

[TpumensTes mpeoOpa3oBaHMS MHOTOWICHOB JUI PEHICHUS Pa3IWYHBIX 3aJad M3 MaTEMaTHKH, CMEXHBIX
MIPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYPaJIbHBIMU ITOKA3aTEISIMU IS TPeoOpa30BaHMsI BRIPAKEHHIA.

YpaBHeHMs U HEpABEHCTBA

PemaTe nuHeilHbIe ypaBHEHUSI ¢ OAHON MEPEMEHHON, MPUMEHSA MPaBUIIa MEPEX0a OT UCXOJHOIO YPAaBHEHUS K
pPaBHOCHUIBHOMY eMy. IIpOBepATh, ABIAECTCS I YUCIO KOPHEM ypaBHEHHS.

[IpumensaTs rpaduyeckue METOIBI IPU PELLICHNN JIMHEWHBIX YPAaBHEHUH U UX CHCTEM.

[HonOupate mpuMepsl map Yuce, IBISIOUIMXCS PELICHUEM JIMHEHHOTO ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

Crpouth B KOOpOMHATHOM IUIOCKOCTH Tpa(UK JMHEHHOrO ypaBHEHHs C IBYMSI IEPEMEHHBIMH, MOJb3YAICH
rpauKoM, IPUBOAUTH IPUMEPHI PEILICHUS YPAaBHEHHUS.

PemaTh cuctemMbl ABYX TMHEHHBIX YPaBHEHHU C IBYMS IEPEMEHHBIMH, B TOM YHUCJIE IPadHUECKH.

CocTaBnsiTh W pellaTh JUHEHHOE YypaBHEHUE WM CHCTEMY JIMHEWHBIX YpPaBHEHUU II0 YCJIOBHIO 3aJayM,
MHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4d MOIYYEHHBIN pe3ybTar.

DyHKIUU

U3o0paxarh Ha KOOPAWHATHOM IpPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, Jy4d, OTpPE3KH,
WHTEpBaJIbl, 3aIMCHIBATH YHCIIOBBIEC IIPOMEKYTKU Ha alNreOpandeckoM sI3bIKe.

OTMeuaTs B KOOPIMHATHOW IUIOCKOCTHM TOYKH IO 3aJaHHBIM KOOpJIMHATaM, CTPOUTHh TIpaduKd JHMHEHHBIX
¢ynkuuit. Ctpouts rpaduk GyHKunm Yy = [X|.

OmnwuceiBaTh C MOMOUIBIO (QYHKIMK M3BECTHBIC 3aBUCHMOCTH MEXKIY BETHUYMHAMM: CKOPOCTb, BPEMsI, PACCTOSHUE,
LIeHa, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOIUTENBHOCTD, BpeMs, 00bEM paboThI.

Haxonuts 3HaueHune GyHKIUY 110 3HAYCHUIO €€ apryMeHTa.

[lonumarp Tpaduyeckuii cnoco® mHpeAcTaBieHHs W aHaIM3a HHGOpPMAlMU, W3BJIEKaTh M HHTEPHPETHPOBATH
WH(OPMAIUIO U3 TPaUKOB PEABHBIX MTPOLIECCOB M 3aBUCUMOCTEH.

K konny oOyuenus B 8 kinacce oOyyaromuiics NoayduT CIeAyIOLIE TPEAMETHBIE PE3YIbTaThl:
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Yncaa u BbIYHCTEHHS

Hcnonr3oBaTh HauanbHBIE MPENCTaBIECHUS O MHO)KECTBE JIEHCTBUTENBHBIX YHUCEN JUIS CPaBHEHMs, OKPYIJICHUS U
BBIUMCIICHUH, M300pakaTh JEHCTBUTENBHBIC YHCIa TOYKaMH Ha KOOPIUHATHON NPSMOH.

[IpumenaTs MOHATHE apU(PMETHYECKOrO KBAAPATHOTO KOPHS, HAXOOUTH KBaJpaTHBIE KOPHHU, HCIONB3Yys INPH
HEOOXOJMMOCTH KaJIbKYJIATODP, BBIMOJIHATH MPeoOpa3oBaHMsl BBIPAKEHUH, cOAep)KalluX KBaApaTHbIE KOPHH, HCIONB3YS
CBOICTBa KOpHEH.

Hcnone3oBaTh 3amucu OONBIIMX U MaJIbIX YHCEN C MOMOLIBIO JIECATHUHBIX Ipoleii u crenenei yucna 10.

Aaredpanyeckue BbIpaKeHUs

[IpuMeHATh MOHSATHE CTENEHH C LENbIM IOKa3aTeleM, BBIMOMHATH MPeoOpa3oBaHUsl BBIPAXKEHUH, COACpIKAIIIX
CTETIeHU C LIEIBIM TIOKa3aTeIeM.

BeINOAHATE TOXIECTBEHHBIE NMPE0oOpa3oBaHUs PAalMOHAIBHBIX BBIPAXKEHUN Ha OCHOBE MpaBHJ JEUCTBUN Haj
MHOTOWICHAMH U aJire0pandecKUMHU JPOOSIMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUWIEH HA MHOXKHUTENIH.

[MpumensaTs nmpeoOpa3oBaHUS BBIPAXKEHUH ISl PELICHUS PA3UYHBIX 33/1a4 U3 MAaTEMAaTHKH, CMEXHBIX MPEIMETOB,
W3 peajbHON MPAKTUKHU.

YpaBHeHHs M HEPABEHCTBA

Pematy nuHeliHbIe, KBaJpaTHBIE YpaBHEHUS U PallMOHAJbHBIE YPaBHEHHSA, CBOMAIIMECS K HHUM, CHCTEMBI JIBYX
YpaBHEHUH C IByMsI ITI€pEMEHHBIMHU.

[IpoBOUTE NPOCTEHIIME HCCIEHOBAHUS YPABHEHUM W CHCTEM YpPaBHEHUH, B TOM 4YHUCIIE C IPUMEHEHHEM
rpaduyeckux nmpeacTaBieHui (yCTaHABINBATh, UMEET JIM YPaBHEHNE WIIM CHCTEMa ypaBHEHHH pElIeHus, eClIi UMEET, TO
CKOJIBKO, U TIPOYEE).

[lepexoauTh OT CIIOBECHOW (GOPMYJIMPOBKH 3ajaud K €€ ajareOpanveckoil MOJEIM C IOMOIIBI0 COCTaBJICHHS
YpaBHEHUS WM CHCTEMBI ypaBHEHHH, MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33a49H TMOTYIEHHBIA PE3yIbTaT.

IIpuMeHsTH CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHHUSI, OLIEHKH, PEIlaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM
MEpEMEHHON M WX CHCTEMBI, [aBaTh TpaUUYecKyl0 MDTIOCTPAIIMI0 MHOXKECTBA PEUIEHWH HEepaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DYyHKUNHU

[Monumath W HCHONB30BATH (PYHKIIMOHAIBHBIC TOHSATHS W S3bIK (TCPMUHBI, CHMBOJHYECKHE O0O3HAYCHUS),
ONPEIEISITh 3HAUeHHE QYHKIIUH 110 3HAYCHUIO apryMeHTa, ONPeeNsaTh CBOWCTBA QYHKIMHU 10 €€ rpaduky.

CtpouTh rpad K 3JIeMEHTapHbIX (QYHKIIMHA BUIA:

y=k/x, y=x%y=x%y=|X|, y = VX, onicsIBaTh CBOCTBA YHCIOBOH (DYHKIHH 110 & rpaduKy.

K xon1ty o0ydenus B 9 kijiacce 00ydJaronuiics MOMyIUT CISIYIONINE TPEIMETHBIE PE3YIIbTaThI:

Yucsa 4 BbIYMCTICHUS

CpaBHUBATH U yIOPAJOYNBATH PAIlMOHANBHEBIE U UPPAMOHATBFHBIC YHCIA.

Bemonaate apudmerndeckue OeWCTBHUS C PallMOHATFHBIMU YHCIAMH, COYETash YCTHBIE U MHChMEHHbBIE TPUEMBI,
BBIMIOJIHSTh BBIYUCIICHUS C UPPALMOHATBHBIMA YU CIIAMU.

Haxonute 3HaueHus creneHel ¢ HeabIMU IO0Ka3aTeNsIMU U KOPHEH, BBIYMCIIATh 3HAYEHUS YU CIOBBIX BBIPAKEHUI.

OKpyriasTe JCHCTBUTENBHBIC YHUCIA, BBIIOIHATh MPUKUAKY pE3YJIbTaTa BBIUMCICHUM, OLEHKY YHCIOBBIX
BBIPAXKCHUM.

YpaBHeHHsI U HEPABEHCTBA

Pemate nuHeWHbIE W KBaJpaTHBIE YpaBHEHWs, YPaBHEHWS, CBOMNANIMECS K HHUM, MpOCTeHInne IpoOHO-
paLMOHaNbHbIC YPABHEHUS.

Pemate cucTteMbl ABYX JIMHEHHBIX YpaBHEHUHN C IBYMsS HEPEMEHHBIMU U CHCTEMBI ABYX YpPaBHEHHUH, B KOTOPBIX
OJIHO YPaBHEHUE HE SIBISIETCSI IMHEHHBIM.

Pemate TekcTOBBIE 3a/1aun anredpanvdecKuM CIIOCOOOM C TIOMOIIBIO COCTAaBIICHHSI YPABHEHUS WU CHCTEMBI JIBYX
YPaBHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBoauTe mpoCTEWIlIMEe HCCAECOOBAHUS YPABHEHUH M CHCTEM YpaBHEHUW, B TOM 4YHUCIE€ C IPUMEHEHHEM
rpaduyeckux mpeacTaBieHui (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CHCTEMa ypaBHEHHH PElIeHus], eClId UMEET, TO
CKOITbKO, H TIpoYee).

PemiaTe nuHeliHbIe HepaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOH
MIPSIMOM, 3alMCHIBaTh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pematp cucteMbl NHMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPAaBEHCTB, BKIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO,
n300pa)kaTh pelieHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW MPSIMOM, 3alMCHIBAThH PELLICHHE C TOMOLIbIO CHMBOJIOB.

Hcnonns3oBarh HCEPABCHCTBA NIPpU PCIICHUUN PA3JINYHBIX 3a1a4.
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DOyHKIUU
PacnosznaBath ¢GyHKIMHM H3y4eHHBIX BUAOB. [lOKa3piBaTh CXEMaTHYECKH PACIONIOKEHHE Ha KOOPIUHATHON

nockocTH rpadukoB GpyHkimit Bua: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y =3, y = VX, y = ||, B 3aBucumoctn
OT 3Ha4eHHH KOd(PUIIMEHTOB, OIMCHIBATH CBOMCTBA (DYHKIIUH.

Crpouth 1 n300paXkaTh cxeMaTHYeCKH rpaduku KBagpaTHUYHBIX (PYHKIMH, OMUCHIBATH CBOMCTBA KBaJAPATUUHBIX
¢byHKIUH 10 UX TpaduKaM.

PacnoznaBaTh KBaJpaTHYHYIO QYHKIHIO 10 (hopMyJie, TPUBOANUTE IPUMEpPHI KBaIPATHUHBIX (DYHKLWI U3 peanbHON
YKU3HU, (PU3UKHU, TCOMETPHUH.

YucJi0BbIe MOCT€10BATEILHOCTH U MPOTrPeccuu

PacnozHaBaTh apupMETHUECKYIO0 U TEOMETPHUYECKYIO IPOTPECCHH TIPH PA3HBIX CIIOcO0ax 3aJaHusl.

BBIMOMHATE BBIUMCICHUS C HCIONb30BaHWEM (GOpMyl N-TO 4YileHa apu(METHYECKOW W T'eOMETPUYECKOM
MPOTPECCHiA, CYMMBI TEPBBIX N YJICHOB.

N300paxath 4iieHbl OCIeA0BaTEIbHOCTH TOUKAMHU Ha KOOPAWHATHOM MIOCKOCTH.

PemaTth 3a7a4m, CBA3aHHBIE C YMCIOBBIMHU TOCJIEAOBATEILHOCTSIMH, B TOM YHCIIE 3aJla4d U3 PealbHON KHU3HU (C
WCTIOJIb30BAaHUEM KaIIbKYJSATOPA, IU(POBBIX TEXHOIOTHI).



TEMATUYECKOE IIVTAHUPOBAHUE

Pabouas nmporpamma mo y4yeOHOMYy mpeaMeTy «AJredpa» pa3padotana

¢ yyérom padoyeit

NPOrpaMMbl BOCHUTAHUS, YTO OTPAKEHO B JUYHOCTHBIX IJIAHMPYEMbBIX pe3yJbTaTax H
o0ecnmeyuBaer peaan3anmio HHBApPUAHTHBLIX MoayJeili (MM) mnporpammbl «YpouHas
JAeSITeIbHOCTBLY, «BHeypouHasi 1eATeJLHOCTEY H «BHelKoJIbHbIE MEPONPUSITHSIY.
8 KVIACC
Ne n/m | Haumenosanue paszenos u | Konnuectsoyacos OnekrpoHHble (TH(pPOBLIE) IIporpamma
TEM NPOrpaMMEI Bcero | KP I1p 00pa3oBaTebHbIEPECYPCHI BOCITMTAHHUS
1 Yucna 1 BBIYKUCIIECHUS. 15 Bubmmoreka [JOK UM «Ypounas
KBaipaTHbIe KOPHH https://m.edsoo.ru/7f417afg§ | ACHTEIBHOCTLY.
[IpuBneuenue
Yucna 1 BBIYMCIICHUS.
bubmmoreka [JOK BHHIMaHI
2 CTtenensb ¢ meabiM 7 _ 00y4JaloIIuXCs K
HoKAZATeTeM https://m.edsoo.ru/7f417af8 HEHHOCTHOMY ACTIEKTY
N3Y4aC€MbIX Ha ypOKax
3 AJIFe6paI/IlIeCKI/IeBLIpa)KeH 5 1 bubnuorexa HOK MPEAMETOB, SBJICHUUN U
usi. KBaspatHBIATPEX WiieH https://m.edsoo.ru/7f417af8 | coGbrruii,
WHUITUUPOBAHHUEC
AnreOpanvecKreBbIpaKeH bub6mmoreka [JOK LHHposBa
4 15 1 00CYKIEeHHI,
us. Anarebpandeckasapoon https://m.edsoo.ru/7f417af8 BEICKA3LIBAHMIA CBOETO
VpaBHeHNs ¥ HEPABEHCTBA. bubmuoreka [IOK MHEHHS1, BHIPAOOTKH
) K 15 1 hitos://m.ed [7f417af8 CBOETO JIMYHOCTHOTO
BaJIpaTHBIC YPABHECHUSI ps://m.edso0.ru a OTHOLICHHUS K
6 YpaBHEHUS U HEPABEHCTBA. 13 bubmmoreka 1IOK U3y4aeMbIM
CucTeMbl ypaBHEHHI https://m.edsoo.ru/7f417afg | coOBITHAM, ABICHMAM,
JIMLIaM.
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubmmoreka 1IOK TpuMeHeHne
Hepasencrsa https://m.edso0o.ru/7f417af8 | unTepakTMBHBIX POpM
yueOHOM padoThl —
8 OyHKINN. 5 bu6moreka [IOK HHTCIUICKTYAIBHELX,
OCHOBHBIETTOHSTHS https://m.edsoo.ru/7f417af8 | crumynupyrommx
9 DyHKIMH. 9 Bubmoreka [IOK TIO3HaBaTEIBHYIO
. MOTHBAILNIO, UTPOBBIX
YucnoBbied yHKIIUH https://m.edsoo.ru/7f417af8 METOIHK, MHCKyCCHH,
HAOIIUX BO3MOKHOCTh
MPUOOPECTH OIBIT
BEJIEHUS
KOHCTPYKTUBHOT'O
JIMAJora; rpynnoBon
paboThI, KOTOpast YIUT
CTPOUTH OTHOLICHUSA U
neiicTBOBATh B KOMaHJIE,
CIOCOOCTBYET Pa3BUTHIY
KPUTUYICCKOI'O
MBIIIJICHUS.
Bubnuoreka LJOK UM «Bueypounas
10 [ToBTOpenne n 0000IIEHNE 6 1 P
P https://m.edsoo.ru/7f417af8  AeATeIbHOCTE
TNEYCHNE MHANBHU1YaJIbHb]
*Tell 00yJaroMmXCcs B pam
HBIX UMU KypPCOB, 3aHSITHI
IMO3HaBATEIHLHOU
( ,
HaY4HOM,
HCCIICIOBATCIBCKOM,
HpOCBCTHTCHBCKOﬁ
HAPaBJICHHOCTH;)
UM «BHemkoJbHbIE
MepONpPUSTUS.
BremkonpHbIC
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TeMaTH4YECKHE
MEpONpUATHS
BOCIIUTATEIbHON
HaIpaBIEHHOCTH,
OpraHu3yeMble
nelaroraMu 1o
MaTeMaTUKe

OBILIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

102 5

9 KJIACC

Ne

n/

HaumMenoBanuepas3aenos u
TEMIIPOrPaMMBbI

KommuectBouacoB

Bcero KP

IIP

OnekrpoHHble (TH(POBLIE)
00pa30BaTeNbHBIEPECYPCHI

IIporpamma
BOCIIUTAHUS

Yucna v BEIYKCIECHUS.
HelicTBuTeNnbHBIE UKCIa

bubmmoreka [JOK
https://m.edsoo.ru/7f419d08

UM «Ypounas
MeATeTbHOCTb.

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUSA C OAHOU
[IepEeMEHHON

14 1

bub6mmoreka [JOK
https://m.edsoo.ru/7f419d08

Opranuzanus medcrBa
MOTHBHPOBAHHBIX U
SPYIMPOBAHHBIX
00y4alomuXcsi Hajl

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHHIA

14 1

bub6mmoreka [JOK
https://m.edsoo.ru/7f419d08

HEYCIIEBAIOIIMH
OJIHOKJIACCHUKAMH, B
TOM 4HCIIE C OCOOBIMU

YpaBHEHHUA U HEPABEHCTBA.
Hepapenctra

16 1

bub6mmoreka [JOK
https://m.edsoo.ru/7f419d08

00pa3oBaTeNbHBIMU
MOTPEOHOCTSIMHY,
JTAFOIIET0 00YYaIOIIUMCS

DOyHKINHT

16 1

bub6mmoreka [JOK
https://m.edsoo.ru/7f419d08

COIMAJIbHO 3HAYMMBII
OIIBIT COTPYAHUYECTBA U
B3aMMHOM MTOMOIIIH;

YucnoBelenocaea0BaTEILHOC
™

15 1

bubmmoreka [JOK
https://m.edsoo.ru/7f419d08

WHULMUPOBAHUE U
MOAJIEPIKKY

[ToBTOpenue, 0b6o0mEeHME,
cUCTEMATU3alMA3HAHU I

18 1

Bubnuoreka IJOK
https://m.edsoo.ru/7f419d08

HMCCIIE0BATEIHCKON

eI TeIbHOCTH
00y4aloIInXCs,
[UTAHUPOBaHHUE U
BBITIOJTHCHUE
WHIUBUAYAIBHBIX U
TPYIIIOBBIX MIPOEKTOB
BOCIIUTATEIbHOM
HaATIPaBICHHOCTH

UM «Bueypounas
JACATEJIBHOCTD>

MeYeHne HHANBUIYATbHb
Teil 00yJarouxcs B pam
HBIX UMH KypCOB, 3aHATH]
(Imo3HaBATENBHOM,
HaYy4HOM,
HCCIICIOBATEIBCKOM,
[IPOCBETUTEIBCKON
HAIPABJICHHOCTH; )

UM «BHelmKoJIbHbIE
MepONpPUSITHD).
BremkonpabIe
TeMaTHIeCcKue
MEPOTIPUATHS
BOCITUTATEILHOM
HATIPaBJICHHOCTH,
OpraHU3yeMEIe

ncaaroraMu 110
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MAaTEMaTHUKE

OBIIEE KOJIMYECTBO YACOB

102
1O ITPOI'PAMME 0 0 0

Brimmcka Bepua 30.08.2024

JIMPEKTOP IIKOJIBL: 4 /’ng/ e E.M. Jlenymikuna

11




