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MMOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBISETCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro 0Opa3oBaHUsS: OHA
obecrieynBaeT W3y4e€HUE APYrHX IUCIMIUIMH, KaK €CTeCTBEHHO-HAyYHOTO, TaK U T'yMaHHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOOMMO JUIi MPOJOJDKEHHS 00pa3oBaHUS W B IIOBCEAHEBHOM >KHU3HU.
Pa3Butue y o0yuaromuxcst Hay4yHbIX NPEACTaBICHUN O IPOUCXOKACHUHU U CYIIHOCTH alre0pandeckux
a0cTpakuuii, crocobe OTpaKeHUs MaTeMaTU4eCKOHl HayKoW SIBIEHMH W IPOLIECCOB B NPUPOAE U
00I1IeCTBE, POJIM MATEMAaTHYECKOTO MO/ICTTMPOBAHNUS B HAYYHOM MTO3HAHUU M B IPAKTUKE CIIOCOOCTBYET
(bopMHpPOBaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX UIS aJalTallid B
COBpeMeHHOM ITu(dpoBoM ob1iecTBe. M3yuenune anreOpbl oOecrieynBaeT pa3BUTHE YMEHUS HAOII01aTh,
CpaBHUBaTh, HAaXOIUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JICHCTBHS M BBIBOJBL, (HOPMYTUPOBATH YTBEPXKICHUS.
OcBoenne kypca anredOpsl 00ecHeuMBaeT pPa3BUTHE JIOTMYECKOTO MBIIIICHUS OOYYalOIIMXCS: OHU
UCHOJNb3YIOT JIEAYKTUBHBIE M MHJIYKTUBHBIE pacCyXkJaeHus, oO0O0OIIeHne U KOHKPETHU3ALHIO,
aOctparupoBanue u aHajoruto. OOyueHue anrebpe mpeanojaraeT 3HAYUTEIbHBIH 00BEM
CaMOCTOSITENTLHON JEATEIBHOCTH 00yUYaIOIINUXCsl, TOITOMY CaMOCTOSITEIIbHOE PEIICHUE 3a1a4 SIBISCTCS
peanu3anyel AeITeTbHOCTHOTO MPUHITUIA O0yUSHHS.

CornacHo y4yeOHOMY IulaHy B 8 Kjaccax u3ydyaercs y4eOHbIH Kypc «AureOpa», KOTOPBIH
BKJIIOYAET CIIEAYIOIME OCHOBHBIE pa3Jiesibl cojepkanus: «HUuciaa u BIYUCICHUA», «Adredpanyeckue
BBIPAKECHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMM.

Ha u3ydenue yueGHOTrO Kypca «Anredpa» otBogutcs 102 vaca (3 yaca B HEAETIO).

Pabouas nporpamma no anredpe 11 8 «E» kitacca cocTaBjieHa Ha OCHOBe CJIEIyIOIUX JJOKYMEHTOB:

o ®depepanbHblii 3akoH OT 29.12.2012 Ne 273-®3 «OO6 ob6pazoBanuu B Poccuiickoit
@enepauun» ¢ y4€TOM H3MEHEHUH, BHECEHHBIX [Ipmkazom MuHnpocsemeHns oOT
31.07.2020 Ne 304 (B penakiuu oT 25.12.2023 Ne 685-D3).

e (OOnactHoil 3akoH «O06 oOpazoBanuu B PoctoBckoil obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

e [lpuka3 Munnpocsemenus «O0 yrBepxkaeHuu [lopsiika opraHu3anuu U OCYIIECTBICHUS
0o0pa3oBaTeNbHON JEATENbHOCTH MO OCHOBHBIM 00I1€00pa30BaTeNbHBIM IMIpOrpaMMaM —
o0pa3oBaTeNbHBIM TPOTpaMMaM HAdaJIBHOTO OOIIEr0, OCHOBHOTO OOINEr0 W CPEIHETO
obmero obpazoBanus» ot 22.03.2021 Ne 115 (B penakuuu Ilpuka3zoB MuHIpocBemeHus
Poccum ot 11.02.2022 Ne 69, ot 07.10.2022 No888).

e [Ipuka3 MunuctepcrBa mpocsemenuss PO or 21.09.2022 Ne 858 «O6 yTBepKaeHUN
(benepanbHOro MepevyHs y4eOHMKOB, JOMYIIEHHBIX K HCIOJb30BAaHUIO MPU peanu3aluu
MMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeNbHBIX MPOTpaMM HAYaJIbHOTO
o0I1ero, OCHOBHOrO oOmiero, cpenHero oOmiero o0pa3oBaHHUsA —OpraHU3alMsiIMHU,
OCYIIECTBISIONIMMU 00pPa30BaTENBHYIO IEATEIILHOCTh U YCTAHOBJICHUS TIPEAEITHHOTO CPOKa
UCIOJIb30BAHUS HCKIIOYEHHBIX YYEOHUKOB» C W3MEHEHHMSIMU, BHECEHHBIMHM MpPHUKa3aMU
MunucrepctBa mpocBemenusi  Poccuiickoit  @emepammu ot 23.07.2023 Ne556
(3apeructpupoBad MunucrepctBoMm toctuiu PO 28.07.2023 Ne74502), or 21.02.2024
Nel19 (zapeructpupoBan MunuctepctBoM roctutinu PO 22.03.2024 Ne 77603) u 21.05.2024
Ne347 (zapeructpupoBan MunucrepctBom roctuiuu PO 21.06.2024 Ne 78626).

e [Ipuka3 MunuctepcrBa mnpocsemienuss P® or 18.07.2024 Ne 499 «O6 yTBepKaAeHUU
(benepaTbHOTO TEpeuHsT JJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB, TOMYIIEHHBIX K
UCTOJb30BAHUIO TPH  peATM3allid  HMMEIOMIMX  TOCYJapCTBEHHYIO  aKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOTrPaMM HAYAJILHOTO OOIIET0, OCHOBHOTO OOIIET0, CPETHETO OOIIETro
o0pa3oBaHU.

e [Ipuka3 Munnpocsemenust Poccun ot 31.05.2021 Ne 287 «O6 yTBepkaeHuU peaepaabHOro
roCcyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAPTa OCHOBHOTO 00IIIETr0 00pa3oBaHUsD .



e [Ipuka3 Munnpocemienusi Poccun ot 18.05.2023 Ne 370 «O06 yrBepkaeHUN (eaepaibHOi
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOT'O OOIIET0 OOpa3oBaHUS» C W3MEHEHUsSAMH OT 1
despaiist 2024 . Ne 62 u 19 mapta 2024 . Ne 171.

e Meronuyeckue pekoMeHanuu «CrucremMa OIeHKH JOCTHKEHUH TTAHUPYEMBIX TIPEIMETHBIX
Pe3yabTaTOB OCBOEHUS yueOHOro npeamera «Marematrkay (2023).

e Konnenmus npemnojgaBanus MareMatuku B P® (pacnopsbkenue IIpaButensctBa PO ot 24
nexabpst 2013 r. N 2506-p)

o ®depaepanbHas paboyas mporpamMma BOCIHUTAHUS I 0011e00pa30BaTeNbHBIX OpTaHU3aIUA
(omobpena pemieHueM (QeaepaaTbHOTO YYEOHO-METOIUYECKOTO OOBEAMHEHHS IO O0IIeMy
o0pa3oBaHuio, MPoTokoj oT 23 uroHs 2022 1. Ne 3/22).

e [locranosienue I 1TaBHOrO roCyapCTBEHHOIO CAHUTApPHOI 0 Bpada Pocculickoit @enepannu ot
28.09.2020 r. Ne 28 "OO0 yrBepkaenun canutapubix npasui CIT 2.4. 3648-20 "CanuTapHo-
SMUJIEMHOJIOTUYECKUE TpeOOBaHUS K OpraHu3allisiM BOCIUTAaHHS U OOy4YeHMs, OTAbIXa U
03/10pOBJIeHUs JeTell U MoyoAexu" (3apeructpupoBaH MuHucTepcTBOM toctunuu Pd
18.12.2020 Ne 61573).

e [locranoBieHnue [ TaBHOTO rocyJapCTBEHHOTO CaHUTapHOTo Bpaua Poccuiickoit @eaepannu ot
28.01.2021 Ne2 «O6 yrBepxknmennu CanlluH 1.2.3685-21 «['urneHndeckue HOPMATHUBHI H
TpeboBaHUs K oOecrieueHN0 6€30MacHOCTH U (MiTK) O€3BPEIHOCTH IS YeIOBeKa (DAKTOPOB
cpenbl oOuTanus» ¢ u3MeHeHusimu ot 30.12.2022.

e OcHoBHas oOpa3oBaTeiIbHAs MPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHMUs, YTBEPKAEHHAS
npukazom aupekropa ot 31.08.2024 Ne 444 .

e VYyeOuoiii mnan MAOY «Jluneir Ne 11» na 2024-2025 y4eOHbIl ron, yTBEpKIAEHHBIH
npuka3om aupektopa ot 31.08.2024 Ne 444,

e [lonoxenue o paboueit nporpamme MAOVY «JIuueir Ne 11», yTBepkI€HHOE NpPUKa30M
nupekropa ot 20.08.2024 Ne 380.

o Kanengapueiii yuebnsiii rpapuk MAOY «Jluneit Ne 11» na 2024-2025 y4eOHblil rof,
YTBEPKAEHHBIN IprUKa3zoM aupekTopa oT 29.08.2024 Ne 418.

Peanuzarus JloHckoro pernoHaasHOTO KOMIOHEHTa (//PK) MpoucXoauT B Te€UEHUE TOJa B TeMax
MPOrPaMMBI, KOTOPBIE TIO COJEPIKAHUIO COOTHOCSTCS ¢ peruoHaibHoi TeMaTukoit (10-12% ot obmiero
KOJIMYECTBA YaCOB).



OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «Aareopa»

B crpykType mporpammbl y4eOHOTO Kypca «Aunredpa» Ijsi OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOJUYECKUEe JIMHUM: «Yucna W BBIYHCICHUIY,
«AnrebpanuecKkue BBIPAXKECHUA», «YpaBHEHUS M HepaBeHCTBa», «Dynkium». Kaxmas u3 s1ux
COJIEP>KaTEIbHO-METOANYECKUX JIMHUNA pa3BUBAETCS Ha MNPOTSHKEHUHM TPEX JIET M3Y4YeHHs Kypca,
B3aMMOJICIICTBYS C JOPYIrMMH €ro JMHUAMU. B Xone u3ydeHus ydeOHOro Kypca oOydaromumcs
MPUXOJUTCS JIOTHYECKU PACCYKIaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBs3M ¢ 3THM
B IIPOrpaMMy yueOHOT0 Kypca «Aredpay BKIIOUYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, TIPE/ICTABICHHBIE BO
BCEX OCHOBHBIX pa3lielax MaTeMaTH4ecKoro oOpa3oBaHHMs U CIOCOOCTBYIOIIWE OBJIAJICHUIO
00y4arolMMHUCS OCHOB YHHBEPCAIbHOI'O MaTeMaTH4eCKOro si3bika. CoaepaTelbHOM U CTPYKTYPHOH
0CcO0EHHOCTBIO Y4eOHOT0 Kypca «Anredpa» SBIsSETCs €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxanne nMUHUU «YucClia W BBIYUCICHUS» CIY)KUT OCHOBOM Ui JajdbHEUIIETO0 H3YyYCHHS
MaTEeMaTHKHU, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO
YMEHHUSI TI0JIb30BaThCS AITOPUTMAMHU, a TaK)Ke MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAUMBIX
ISl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBSI3aHO C pAaIMOHAJIBHBIMH M HWPPAMOHAIBHBIMU YHUCIAaMH, (OPMHUPOBAHHEM IIPEICTABICHUN O
JICHCTBUTENFHOM 4YHCIIe. 3aBepIICHHE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K CpeaHeMy o0Iiemy
00pa3oBaHMIO.

CopepxaHue JByX ajlreOpandyeckux JUHUN — «Anredpanyeckue BBIPAKEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CHocoOCTBYyeT (OopMUPOBaHUIO y OOYYAIOMIMXCS MaTeMaTHYeCKOro —arrapara,
HE0OXOIUMOT0 JJIs pEeLIeHHs 33a/1a4 MaTeMaTUKH, CMEKHBIX TIPEIMETOB U MTPAKTUKO-OPUECHTHPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOro oobmiero oOpa3oBaHHsl Y4eOHBIM Marepual TPYNIHUPYETCS BOKPYT
palMOHANBHBIX BBIPAKEHHWNA. Anredpa JEMOHCTPUPYET 3HAYEHHE MATEMaTHKH KakK s3bIKa JUIs
MOCTPOEHHUSI MAaTEMATUUYECKUX MOJEINIEH, ONHUCaHUs MPOLECCOB U SBJICHUN peayibHOrO Mupa. B 3agaumn
oOyueHusi anreOpe BXOAAT TakXKe JalbHEWIlee pa3BUTHE AITOPUTMHUYECKOTO  MBIIUICHUS,
HEO0OXOMMOr0o, B YAaCTHOCTH, JUIsI OCBOGHHS Kypca HMH(DOPMATUKH, U OBJIAJCHUE HaBBbIKAMU
JIeTyKTUBHBIX —paccyxaeHuil. [IpeoOpazoBaHme CHMBOJBHBIX (OpPM CITOCOOCTBYET pa3BUTHIO
BOOOpa)keHus1, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue (yHKIMOHAIBHO-TpaUUECKON JMHMM HAIeJeHO Ha MOJlydeHHe OOydaroluMucs
3HaHUM O (YHKIMAX KaKk BaKHEWIIeW MaTeMaTH4ecKOM MOJENu AJs ONUCAHHWs M HCCIIEIOBAaHUS
Pa3HOOOpAa3HBIX MPOIIECCOB M SIBIEHUU B MpUpoje U olmiecTBe. M3yueHne mMarepuana criocOOCTBYET
Pa3BUTHIO Yy OOYYaIOUIMXCS YMEHHS WCIOJIb30BAaTh PA3IMYHBIE BBIPA3UTEIBHBIE CPENCTBA S3BIKA
MaTeMaTUKH — CJIOBECHBbIe, CHUMBOJHMYECKHE, Trpaduyeckue, BHOCUT BKIaJ B (OPMHpPOBAHUE
NPEJCTAaBICHUN O POJIM MAaTEMaTHKH B Pa3BUTHH IUBWIN3ALUH U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kjaccax u3ydaercsi y4eOHbI Kypc «Anrebpa», KOTOpbII
BKJTIOYAET CIIEAYIOIINE OCHOBHBIC pa3leNbl colepkanus: «Unciaa u BEIYUCICHUS», «ANredpandecKkue
BBIpQXEHUS», «Y PAaBHEHUS U HEPABEHCTBA», «DyHKIUN».



IEJU U3YUYEHUSA YYEBHOTI'O ITPEJIMETA «AJreopa»

OpHOM M3 OCHOBHBIX IeNiell M3y4deHMsI anreOpbl SBISETCS Pa3BUTUE MBIIUICHUS, TPEXKAEC BCETrO
(dbopMupoBaHre abCTPaKTHOTO MBINIUICHUS. B mporiecce uzydeHus anredpsl GopMUPYETCS JTOTHIECKOE
U alrOPUTMUYECKOE MBIIUICHUE, a TAaKKE TaKUe KadecTBa MBIIUICHUS, KaK CHJIAa U THOKOCTb,
KOHCTPYKTUBHOCTb M KPUTHYHOCTb. [ ajgantanuu B COBpEMEHHOM HMH(OpPMAIMOHHOM OOLIeCTBE
BaXXHBIM (pakTOpOM siBiiseTcs (hopMHpOBaHHE MATEMaTUYECKOTO CTUJISI MBILIUICHHUS, BKIIIOYAIOIIETO B
ce0st MHAYKIUIO U JeITyKIHI0, 0000IEeHHEe U KOHKPETU3ALUIO, aHAJIU3 U CUHTE3, KIACCU(PHUKAIMIO U
CUCTEMAaTHU3alMI0, a0CTparupoOBaHUE U aHAJIOTHIO.

OO6yuenue anredpe 1aéT BO3MOXKHOCTh IIKOJIbHUKAM HAYYUThCS TUIAHUPOBATh CBOIO JAESITEIHLHOCTD,
KPUTHYECKH OIICHHBATh €€, MPUHUMATh CaMOCTOSITENIbHBIC PEIICHUS, OTCTAauBaTh CBOW B3IJISBI U
YOCKICHMSI.

B mporiecce n3ydeHus anredpsl MKOJILHUKK YUaTCsl M3JIaraTh CBOU MBICIIU SICHO U MCYEPIBIBAOIIIE,
MPUOOPETAIOT HABBIKM UYETKOTO M TPAaMOTHOTO BBIMIOJIHEHUS MaTeMAaTUYECKUX 3alKcei, Ipu 3TOM
HCIOJIb30BaHUE MATEeMAaTUYECKOTO sI3bIKa MO3BOJISIET Pa3BUBATh y YYALIUXCS FPAMOTHYIO YCTHYIO U
MUCbMEHHYIO PEYb.

3HAKOMCTBO C UCTOPUEH Pa3BUTHUS aIreOphl Kak HAYyKH (OPMHUPYET Yy ydalIuxcs MPEACTaBICHUS 00
anredpe Kak 4yacTH 00IeYeTOBEYECKON KYIbTYPHI.

3HauUTEeNIbHOE BHHMAaHHE B W3JIOKEHHM TEOPETHUECKOr0 MaTephalia Kypca YIelsercs ero
MOTHBAIINH, PACKPBITUIO CYyTH OCHOBHBIX MOHSATHH, mied, MeTonoB. OO0ydeHHe MOCTpOeHO Ha Oase
TEOPUH PA3BUBAIOLIETO OOYYEHUS, YTO OCTUTACTCSI OCOOCHHOCTSAMHU H3JIOKEHHS TEOPETHYECKOTO
MaTepuaiga M YIpaKHEHUSMU Ha CpaBHEHHE, aHAIM3, BBIJCJICHUE TJIABHOTO, YCTAHOBIIEHUE CBS3EH,
kinaccudukanuo, o0olueHne u cucremarusanuio. (Oco00 aKIEHTUPYIOTCA —COJepiKaTelbHOe
PACKpBITHE MAaTEMAaTUYECKUX TTOHSITHI, TOIKOBAHHUE CYIIIHOCTH MaTEMAaTHUYECKUX METOJIOB U 00JIaCTH UX
MIPUMEHEHHUS, JIEMOHCTPAIMsI BO3MOXKHOCTEH NPUMEHEHUs TEOPETHUYECKUX 3HAHWUU [IJISl PEIICHUS
pa3HoO0pa3HBIX 3a7a4 MPUKIATHOTO XapaKTepa, HalPUMEp PElIeHUs] TeKCTOBBIX 3a/1a4, NEHEKHbBIX U
MIPOLIEHTHBIX PACUYETOB, YMEHHE IMOJIH30BATHCS KOJIMYECTBEHHOW HMH(OpManuel, mpelcTaBIeHHONW B
pasnuuHbIX (opmax, ymeHue umtarh rpaduku. Oco3HaHuE OOIIEro, CYIECTBEHHOTO SIBISETCS
OCHOBHOM 0a30il 1Jisi pelieHus ynpaKHeHU. BaxkHO MPUBOIUTE JIeTalbHBIE MOSCHEHUS K PEIICHUIO
TUTOBBIX YHPAKHEHUH. DTUM pPACKPBIBAETCS CYTh METOJA, MOAXOJa, MPEAJIaraeTcsi aJrOpuUTM WIH
ABPUCTUYECKAS CXEMa PEIICHUS YIIPaXHEHUN ONpeeIEHHOrO TUIIA.



MECTO YYEBHOI'O ITIPEIMETA «AJjreopa» B YAUEBHOM IIJIAHE

B cootBerctBrE ¢ 00HOBIEHHEIM PT'OC OO0 yuebHbIi npeamer «Anredpa» BXOIUT B MPEAMETHYIO
o0nacth «MaTemaTHKa» U ABIISETCS 00s13aTeNbHBIM Ui U3ydeHus. OO01iee Ynuciao 4acoB, OTBEIEHHBIX
Ha u3ydeHue npeamera « Anredpay, coctasisier B 8 kiacce — 102 vaca (3 4yaca B HeZlero).

B 8 kmacce E B paMkax opraHuzanuy KOHTPOJIS 3a pealu3alieil MporpaMMbl HCHOJIb3YIOTCS
CJIEIYIOIINE BUJIbI MUCbMEHHBIX pa0doT: KOHTPOJIbHAS padoTa (5).

VYyebnas nporpamma paccuurana Ha 102 yaca.

PaGouas mporpamma 1o kypcy «Ainredpa» B 8 kiacce E cocTaBiieHa B COOTBETCTBUU C YUEOHBIM
IUTAHOM, KaJICHAAPHBIM Y4eOHBIM IpaMKOM U pacrucaHueM y4eOHbIX 3aHsaTHi Ha 2024-2025 yueOnbrii
roq u peaausyercs 3a 101 yac.

Coxkpaiienue Ha 1 yac ocyIIecTBIEHO 3a CYET PE3EPBHBIX YACOB, IPEAYCMOTPEHHBIX MPOTPAMMOH.



COJAEPKAHME YUYEBHOI'O ITIPEAMETA «AJreopa»

Yuciia 1 BBIYMCIICHUS

KBagpatHslii kopeHs u3 uncia. [lonstue 00 nppanroHaabHOM yncie. JlecaTnyHbie TpuOIKeH s
uppanvoHaIbHbIX 4Yncesl. CBOHCTBa apu(METHYECKMX KBAJpaTHBIX KOPHEH M HMX HpPUMEHEHHE K
peoOpa30BaHUIO YHUCIOBBIX BHIPAKCHUN M BBIYUCICHUSAM. J[efiCTBUTEIbHBIC YHCIIA.

Crenens ¢ 1enbpIM IT0Ka3zaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch YHUCIa.

Auaredpanyeckue BbIpaKeHHs

KBagpartHslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anreOpanveckoit npodu. CioxxkeHue, BhIYUTaHUE,
YMHOXXEHUE, JieJieHre anreopanyeckux Apooeil. PanyonanbHble BIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagparnoe ypaBHeHue, (hopmysia KOpHEH KBaApaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHHH, CBOAALIMXCS K JIMHEHWHBIM H KBaapaTtHbIM. [IpocTeiimme apoOHO-palmoHaIbHbIE
YpaBHEHHS.

I'paduueckas mHTEpHpeTanuss ypaBHEHHH C JABYMsS TIEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YPaBHEHUN € JABYMs IE€pEeMEHHBIMU. [IprMephl pemeHus CUCTeM HEIWHEHHBIX YPABHEHUN C JABYMS
IIEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aa4 aNredOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ 0JHON NepeMeHHON. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHEHbIE HEpaBEHCTBA ¢ OJIHOM nepeMeHHON. CHcTeMBbl TMHEMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DYyHKIUH

[Monstue pyakuu. O0IACTh ONMPEIEICHHSI U MHOXXECTBO 3HaUCHUN QyHKIHU. CriocoObI 3a1aHus
GyHKIHH.

I'paduk ¢pynknumn. Yrenue cBoiicTB pyHkuuu no e€ rpaduxy. [Ipumeps! rpadpuxos GpyHKIu,
OTpa)KAIOIIUX PealbHbIE POLECCHI.

DyHKIUH, OMUCHIBAIOIINE MPSAMYIO M 00paTHYIO IPONOPLHOHAIBHBIE 3aBUCUMOCTH, UX TPapUKH.
OyHKIMU Y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CUCTEM YPaBHEHHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOTI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl  OCBOGHHS  HpOrpaMMbl  y4eOHOro  Kypca  «Anredpa»
XapaKTepU3yIOTCSL:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSABJIEHUEM HMHTEpeca K IMPOLIJIOMY M HACTOALIEMY POCCUHCKON MAaTEMAaTHMKH, LEHHOCTHBIM
OTHOILIIEHUEM K JOCTH)KCHHSAM POCCHMCKMX MAaTEMaTHUKOB U POCCUNCKON MaTEMaTHYECKOM LIKOJIBI, K
MCTOJIB30BAHUIO 3TUX JOCTHKEHUH B IPYTUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxIaHCKoe H 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOSA3aHHOCTEH TIpakJaHMHA M pealu3allid €ero Ipas,
IIPEJCTABICHUEM O MAaT€MaTHYECKUX OCHOBaX (YHKLMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHUH,
IpoIelyp TPaXXIaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUI HayKH, OCO3HAHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTU€ B PEIICHWM MPAKTUYECKHX 3a/lad MaTeMaTUYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHUECKOI0 00pa30BaHUs HA MPOTSKEHUHU BCEH KU3HU
IUIsl YCHIETHOM NMPpOo(heCCUOHAIBHON 1eATeIbHOCTH U Pa3BUTHEM HEOOXOJUMbIX YMEHHUH, OCO3HAaHHBIM
BbIOOPOM U MOCTPOCHUEM MHIMBUIyaIbHON TPAEKTOPUU 00pa30BaHMs U )KU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTE;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAJILHOMY M 3CTETHUECKOMY BOCIPHUATHIO MAaTEMaTUYECKHX OOBEKTOB,
3a]1a4, peIIEHU !, pacCyXICHUM, YMEHHUIO BUAETh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpHUEHTAIMEN B IESTEIIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX IIPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa, MPUPOABI M OOIIECTBAa, MOHUMaHHEM MaTeMaTHYeCKOH HayKu
Kak cepbl 4YeIOBEUECKOM JAEATENbHOCTH, 3TanoB €€ pa3BUTUS M 3HAUYUMOCTH JJIsl Pa3BUTHUS
LMBUIN3ALMU, OBJIAJICHUEM S3BIKOM MaTEMAaTHKH W MaTeMaTH4eCKOW KyJIbTypoill Kak CpeacTBOM
MO3HAHUS MHUPA, OBJIAJCHUEM ITPOCTEHIIMMU HAaBbIKAMU HCCIIE0BATENbCKON e TEIbHOCTH;

6) ¢usnyeckoe BocnuTaHMe, (POPMHPOBAHHE KYJBTYPbI 340POBbS M 3MOLHMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO NMPUMEHSITh MAaTEMaTHYECKHE 3HAHHUS B HMHTEpPECAaxX CBOErO 3/10pPOBbs, BEIACHUS
310pOBOro oOpa3a >KM3HHM (340pOBOE€ NHUTAHHWE, COANAHCHUPOBAHHBIM pEXHUM 3aHATHH M OTAbIXA,
peryisipHas pu3ndeckas akTUBHOCTB), C(OOPMUPOBAHHOCTBIO HAaBbIKa pe(IIeKCUH, TPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa JIPyroro 4yeioBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpUEHTalle Ha MPUMEHEHHE MaTeMAaTU4YeCKUX 3HAHMW JJs pelleHus 3agad B o0yactu
COXPAHHOCTH OKPYXKAIOLIEH cpezibl, INIAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJIEICTBUN
IUIsL OKPYXKaIoIei cpesbl, 0CO3HAaHMEM TII00aTbHOI0 XapaKTepa 3KOJOTMYECKHX MPOoOJIeM U MyTel UX
pelieHus;

8) ajanTanus K M3MEHAOIIUMCS YCJIOBUAM COLMAJIBHOM M IPHUPOAHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBHSAM B YCIOBHSX HEONPENCICHHOCTH, IOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTHU 4Y€PE3 IMIPAKTUYECKYIO IEATEIbHOCTD, B TOM YKCIIE YMEHUE YUUTHCS y IPYTUX JIOAEH,
puoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTHX;

HEOO0XOAUMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (GOPMYIUPOBATH HJIEH,
MOHATUS, TUIIOTE3bl 00 00BEKTAX U SIBJIICHUSX, B TOM YHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh A€(HULIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PAa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAlLUIO, BOCIPHHUMATH CTPECCOBYIO CUTYAIIMIO KaK
BBI30B, TPEOYIOIUI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PELICHUS U IeHCTBUSL, POPMYINPOBAThH
U OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jornyeckne aeHCTBUSA:

BBIABJIITE WM XAPAKTCPU30BATH CYHICCTBCHHBIC IMPU3HAKHM MATEMAaTUYCCKHUX 06T)CKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHATUAMH, (DOPMYIUPOBATH ONpEACICHHUS IOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIMU, OCHOBAHHS JJIsi OOOOMICHUS H
CPaBHEHHUs, KpUTEPUU ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIHMPOBaTh M MPEOOpPa3OBbIBATh CYXKIEHUS: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTHBOpEYMs B (akTax,
JAHHBIX, HaONIOJEHUAX U YTBEP)KICHUAX, NpeUlaraTb KpPUTEPUU JJIsl  BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

ACJIaTb BBIBOABLI C HCIOJbB30BAHUCM 3aKOHOB JIOTHKH, ACAYKTHBHBIX W HWHAYKTHUBHBIX
YMO3aKIYEHUN, yMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTENbCTBA MAaTEMaTHYECKHX YTBEPXKACHUH (IIpsIMble U OT MHPOTHBHOTO),
MNpOBOAUTE CaAMOCTOATCIBHO HECIOXHBIC J0KAa3aTCIIbCTBA MATCMATHUUYCCKHUX (baKTOB,
BBICTpAauMBaTh apryMEHTAllMI0, NPUBOAUTH NIPUMEPHl U KOHTPIPHUMEPHl, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

BBIOMpPAThH CIOCOO pelieHus: yueOHOHM 3a71a4uK (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLCHMS,
BbIOMpPaTh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarelbCcKue AeCTBUS.

HCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT NO3HaHUs, (GOpMYyIHUPOBATH
BONIPOCHI, (DUKCHpYIOIIWE TMPOTHBOpPEUHE, MPOOJIIEMYy, CaMOCTOSTEILHO YCTAaHABIMBATH
HCKOMO€ U JaHHOC, (i)OpMI/IpOBaTI) FI/IHOTGBY, apFYM€HTI/IpOBaTI) CBOIO ITO3UIINIO, MHCHUC,
MPOBOAUTh IO CAMOCTOATEIHHO COCTABIEHHOMY TUIaHY HECIOXKHBIM OSKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXIY COOOI;

CaMOCTOSITENNFHO (HOpPMYITHpPOBaTh 00OOIIEHUS U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOII0IEHUs1, UCCIIeIOBaHUS, OLICHUBATh JJOCTOBEPHOCTD MOJTYYSHHBIX PE3YIHTATOB, BHIBOJIOB
H 0000IIeHNH;

HpOFHOSI/IpOBaTB BO3MOXXHOC paSBI/ITI/Ie npouecca, a TAKXXEC BbIIBHUT'ATH Hpe}IHOHO}KeHI/Iﬂ 0 €ro
paSBI/ITI/II/I B HOBBIX YC.]'IOBI/ISIX.

PabGora ¢ undopmanmeii:



BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMALMM, JAAHHBIX, HEOOXOAMMBIX IS
peuieHus 3a1a4u;

BbIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HWHTEPHPETHPOBATH HH(POPMAIIIO
Pa3IMYHbBIX BUJOB U (POPM MpeacTaBICHUS;

BbIOMpaTh (GOpMYy MpencTaBieHUs HH(DOpPMAIMM W HWUIIOCTPUPOBATH PpeEIIaeMble 3aJa4H
CXeMaMH, AuarpaMMaMiu, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAAE&KHOCTh WH(POPMALUU IO KPUTECPHUSAM, NPEJIOKECHHBIM YUUTEIIEM WM
cOpMyIHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelCTBHUA:

BOCIIPUHMMATh U (OPMYJIMPOBATh CYKIEHHUS B COOTBETCTBUM C YCIOBHUAMU M LEISAMHU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MHCbMEHHBIX
TEKCTaX, JaBaTh IOACHEHMs IO XOJy PpEIICHUs 3aJayd, KOMMEHTHpOBAaTh IOJIY4YE€HHBIN
pe3yibTar;

B XOJ€ OOCYXIEHMs 3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYKIAEMOMl TeMbI, MpPOOJIEMBI,
pelaemMoi 3a/1a4M, BbICKa3bIBaTh UJI€U, HALIEIIEHHbIE HA ITOMCK pPEIlIeHHs], COIIOCTABISATh CBOU
CYXJEHHUS C CY)KJICHUSMHU IPYTUX YYACTHUKOB JIMAJIOra, OOHapyKUBaTh pa3jiuune U CXOJICTBO
MO3UINH, B KOPPEKTHOU opme HOopMyTHpoBaTh pPa3HOTIIACHS, CBOU BO3PAKCHHUS;
IPEJCTABIATh PE3yJIbTaThl PELICHMs 3a/auyd, SKCIEPUMEHTa, HCCIIEAOBAaHUs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpPATh (oOpMaT BBICTYIUIEHHS C YYETOM 3a7ady IMpe3eHTaluu MU
0CcOOEHHOCTEH ayTUTOPUH;

MOHMMATh W HCIIOJIB30BATh IPEUMYIIECTBA KOMAHAHON W HMHIMBHAYaJIbHOH pabOTHI MpH
peleHny yuyeOHbIX MaTeMaTUYEeCKHUX 3a/ay;

NPUHUMATh 1€Ib COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBAaTh OPIraHU3ALMI0O COBMECTHOU
paloThl, pacrpenesarth BUAbl pabOT, IOTrOBAPHBATHCSA, OOCYXXIaTh NMPOLECC U Pe3yibTar
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B T'PYNIOBBIX (QopMmax paboThl (00CykIeHus, OOMEH MHEHHSIMH, MO3TOBBIE
IITYPMBI U JIPYTHE), BBIIOIHATH CBOIO YacTh pabOTHl U KOOPAWHUPOBATH CBOM JICHCTBHS C
JIPYTMMH 4YJI€HAMHM KOMAaHJbl, OLIEHWBAaTh KaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHHBepPCaJbHbIE yUeOHbIe eiicTBUS
Camoopranu3anusi:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, aITOPUTM PELIEHUS 3ajauu (WM €ro 4acTh), BHIOMPATh
CIOCO0 pemeHuss ¢ y4€TOM MMEIOLIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OpMAaILHH.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJI Ipolecca M pe3yjbTaTa pelIeHUs
MaTeMaTHYECKOH 3a7auu;

MpeNBUJIETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH pPEIIEHUH 3a/add, BHOCHUTH
KOPPEKTHBBl B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAaWJECHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IOCTABICHHOM II€IM U YCJIOBUSM,
OOBSCHATh MPUYUHBI JOCTH)KEHUS WJIM HEAOCTH)KEHUS LENH, HAaXOAWTh OIIMUOKY, TaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koniry o0yuenus B 8 kjacce 00y4JaroImuics MOIyduT CIACIYIOIUE IPEIMETHBIC Pe3yIbTAThI:

Yuciia 1 BBIYMCICHUS

Hcnonp30BaTh HaYaJIbHBIE ITPEICTABICHUS O MHOKECTBE JCHCTBUTEIBHBIX YUCEI ISl CPAaBHEHUS,
OKpPYIJIEHUS U BBIYMCIICHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIIAa TOUKAMHU Ha KOOPAUHATHON IPSIMOI.

[TpuMeHATh MOHATHE APUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTh KBAJpaTHbIE KOPHHU,
UCHOJb3Ys MPU HEOOXOAUMOCTHU KAJIBKYJIATOP, BBIIOIHTH IPeo0pa30BaHMsl BEIPaXKEHUH, COepKaIIX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJBIIMX U MaJIbIX YUCEJ C TIOMOIIBIO JIECATUYHBIX Apo0eil U creneHei
gucina 10.

AsredOpanyeckue BbIpasKeHM sl

[IpyMeHATHh MOHATHE CTENEHU C LIEIbIM II0KA3aTeIeM, BBIIOJIHATH IPe00pa30BaHMsl BBIPAKECHUH,
COJZIep KAIIMX CTEIEHHU C LEIbIM I10Ka3aTeIIeM.

BbINONMHATE TOXK/IECTBEHHBbIE NTPEOOpPa30BaHUsl PALlMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE IPaBHII
NeWCTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMHU ApoOsMu.

PackiagpiBaTh KBafpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensTs npeoOpa3oBaHUsl BBIPRXKEHUN Ul pEIICHUS pa3iM4YHbIX 3aJad U3 MaT€MaTUKH,
CMEXKHBIX [IPEIMETOB, U3 pEabHON PAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nmHelHbIe, KBaJpATHBIE YPABHEHMS U PAllMOHAJIbHBIE YPABHEHUS, CBOJALIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHH C ABYMs IEPEMEHHBIMHU.

[IpoBoauTh mpOCTEHIINE HCCIECNOBAaHUS YPAaBHEHMM W CHCTEM YpPAaBHEHUH, B TOM YMHCIIE C
IPUMEHEHUEM TpadUuuecKuX NpeACTaBlICHUN (yCTaHABIMBAaTh, UMEET JM ypaBHEHHME WIN cHCTeMa
yYpaBHEHUH PELICHHUs, €CIIM UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauTh OT cIOBECHOH (OPMYIHMPOBKH 3a/1aud K €€ alreOpandeckoil MOJETH C IMOMOIIBIO
COCTaBJICHUs] YPAaBHEHUS UJIU CUCTEMbl YPaBHEHU, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

IIpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, DELIaTh JIMHEWHBIE
HEPaBEHCTBA C OJIHOM MEepeMEeHHON M MX CHUCTEMBI, JaBaTh IrpaUUYecKyl0 WILTIOCTPALMI0 MHOXKECTBA
peLIeHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHnMaTh M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATUS M S3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYeHMs), ONpEAeiiATh 3HaueHHe (YHKIMU IO 3HAYEHUIO apryMeHTa, ONpeAessTh CBOWCTBA
¢dbyakumn 1o e€ rpaduky.

Crpouts rpaduKu 31€eMEHTapHbIX PYHKINN BUA:

y =k/x,y =x2,y=x3,y = x|, y = VX, OmHCBIBaTH CBOMCTBA YHCIOBON (PYHKIIHH 110 &8 rpadrKy.



OCHOBHBIE BHU/IbI AEATEJBHOCTHU YYAIHIUXCA HA YPOKE

1. ITo ¢opme opraHu3anuu: y4acTBYIOT BO (PpOHTAIBHOM paboTe, paboTaloT B rpymmnax, B napax,
paboTar0T MHINBHIYAIBHO.

2. [To ¢opme BBIMIOIIHEHHUS 3aJaHUS: CIYILAIOT, TUIIYT, PEIIal0T YCTHO U MUCbMEHHO, YUTAIOT,
OOBSICHAIOT, HAOIOIAIOT, CTPOSIT MOJIENb (PUCYHKH, CXEMBI, UEPTEXK, BBIKIAAKY, MATEMaTHYECKHUE
3aIKcH), OTBEYAIOT, CYUTAIOT, IPOBEPSIOT, KOMMEHTHPYIOT, IPOTOBAPUBAIOT BCIYX («IIpO ceOs»),
OLICHUBAIOT, JOTIOJIHSIIOT.

3. Ilo xapakTepy O3HaBATEIbHOM JESITEIBHOCTH (AKTUBHOCTH): IEHCTBYIOT 110 00pa3ily; MJIAHUPYIOT
NeSITeIbHOCTb; IEPEHOCAT 3HAHMsI, yMEHUS B HOBYIO CUTYAILMIO; UIYT IpYTHe CIOCOOBI PELIeHus; 1C-
CIIEAYIOT; MOAEIHPYIOT; CAMOCTOSATEIIBHO COCTABIISIIOT; PELIAIOT IPOOIIEMY.

4. ITo BUAaM MBICTTUTENILHOM 1€ATEILHOCTU: CPABHUBAIOT, YCTAHABIIMBAs Pa3IMUHOE UITH O0I1Iee;
AHATM3UPYIOT, CHHTE3UPYIOT, a0CTParupyroT, KOHKPETU3UPYIOT, 0000IIAI0T, JOKA3hIBAIOT,
YCTaHAaBJIMBAIOT 3aKOHOMEPHOCTb, PACCYKIAIOT, J€Iat0T UHAYKTUBHBIN BbIBOJ, JENAOT A€ AYKTUBHBIN
BBIBOJI, POBOAST aHAJIOTHIO, BEICKA3BIBAIOT JOTAIKY (IOMYIIEHHE, TUTIOTE3Y ), BBIABIISIOT CIIOCOO
petieHus (mprueMbl paboThl), HAXOAAT MPUUUHHO-CIIEICTBEHHBIE 3aBUCIMOCTH, KIacCU(PUIIUPYIOT,
CHUCTEMATU3HUPYIOT, CTPYKTYPUPYIOT, BBISBIISIIOT CYIIECTBEHHOE; BBIJICIISIOT IJIaBHOE B y4EOHOM
nH(OpPMaLIUU, CAMOCTOATEIBHO (OPMYIHUPYIOT MPABUIIO, 3aKOH.

5. 1o BuamM yueOHOM A€ATETbHOCTH: BOCIPUHUMAIOT WIIH BBIACISAIOT YUeOHYIO 1eNb, 3a/1a4y;
Pa3bICHSIOT, C KAKOM LIETIbI0 Ha YPOKE BBHITMOJIHSIACH OMPEeICHHAs TPAKTUUYECKas IeATeTbHOCTE;
yCTaHABIUBAIOT IPAHUILy MEXIY U3BECTHBIM U HEU3BECTHBIM; YCTAaHABIMBAIOT HECOOTBETCTBUE MEXKIY
YCIIOBUSIMU HOBOW y4eOHOM 3a7ja4i U U3BECTHBIMH CIIOCOOAMU JICHCTBUI; OTPEACIISIOT CIIOCO0
BBITIOJTHEHUS Y4€OHOT0 33/IaHUS; ITIAHUPYIOT TaIbl U MOCIEA0BATEIHHOCTh BHIMOIHEHUS Y4eOHOTO
3a/IaHMsl; OCYIIECTBIISIIOT CAMOKOHTPOJIb CBOMX JICMCTBUH M TOJYUYEHHBIX PE3yJIbTAaTOB, COOTHOCST UX
¢ 00pa31oM (aITOPUTMOM) M YCTaHABIUBAIOT UX COOTBETCTBHE UM HECOOTBETCTBUE; UCIIPABIISIOT
OHII/I6KI/I, OICHUBAIOT OTACIIBHBIC ONICPAIMU U PE3YJILTAThI y‘IG6HOI>i ACATCIIbHOCTHU, JAa0T
MIPOTHOCTUYECKYIO OLIEHKY CBOMX BO3MOKHOCTEN OTHOCUTENILHO PEILIEHU [TOCTAaBIECHHOM Nepe]l HUMU
y4eOHOM 3a/1auHu.



Opranusanys NPOEKTHON U MCCJIeA0BATEIbCKOM 1eITeJIbHOCTH YYAIMXCH

[IpoekTHas nccaeaoBaTeNbcKas S TEIbHOCTh YUallluXcs MPonucaHa B CTaHIapTe 00pa3oBaHUsI.
[Iporpammebl BceX MIKOJIBHBIX IPEIMETOB OPUEHTUPOBAHBI HA JAHHBIN BU AeATeNbHOCTH. [IpoekTHas
JeSTEILHOCTh yYaIllUXCsl CTAHOBHUTCS BCE 0OJiee aKTyallbHOM B COBPEMEHHOW menaroruke. M 3to He
Clly4aiiHO, BeJlb UMEHHO B IIPOIIECCE MPABHIBHON CaMOCTOSATENIbHON pabOThl Ha/l CO3/IaHUEM MPOEKTa
ay4imie  Bcero  (OpMHUPYETCS KyJIbTypa YMCTBEHHOTO TpyJda YYEeHHUKOB. A  TIOBCEMECTHas
KOMITBIOTEPHU3AIUS TO3BOJIET KAKIOMY YUUTEN0 0ojiee TBOPUYECKU MOAXOIUThH K pazpaboTKe CBOMX
YPOKOB, a TakXe ciaenaTb 0Opa30BaTEeNbHBIA TMporecc Oojiee HWHTEPECHBIM, Pa3HOOOPA3HBIM U
COBPEMEHHBIM.

NHCTpyMEHTOM  JOCTMKEHHS IUIAHUPYEMBIX JIMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX
pE3yNbTAaTOB SIBISIOTCA YHUBEpCAJbHbIE y4deOHble NeHCTBUSA. D(PPEKTUBHBIM METOJOM CHCTEMHO-
JEATEIIbHOCTHOTO MOAX0/1a ABJISAETCA MPOEKTHAS IESITENBbHOCTb.

[IpoekTHas eATeNbHOCTh SBISETCS YaCThIO CAMOCTOSITENIbHOM paboThl yyamuxcs. KauecTtBeHHO
BBITIOJIHEHHBIN MTPOEKT — ATO MOATAIHOE TUIAHUPOBAHKUE CBOUX JCHCTBHM, OTCIEKUBAHUE PE3YJIbTATOB
cBoeil paboThl. [IpoekT — BpeMeHHas LieJeHanpaBiIeHHas AeATeIbHOCTh Ha MOJNyY€HHUE YHUKAIBHOTO
pe3ynbTarta .

Lenp mnpOEKTHO-HCCIEAOBATEIBCKON MEATEIbHOCTH ydyaumxcsi B pamkax HoBeix PI'OC:
(dhopMHPOBaHHE YHUBEPCAIBHBIX YUYCOHBIX NeHCTBUH. MCcronp30BaHUE MPOSKTHO-HCCIIEIOBATEIIBCKON
NEeSTeIbHOCTH Ha YpOKaX U BO BHEYPOUHOU MEATEIBHOCTH SIBISETCS CPEACTBOM (POPMHUPOBAHUS
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI, KOTOPBIE B CBOIO OUEPE/Ib:

e 00€CIEeYNBAIOT yYaIIeMYyCsl BO3MOKHOCTh CAMOCTOSTEIHHO OCYIIECTBISTh ACSITEILHOCTD YUCHUS,

® CTaBUTh Yy4YeOHBIC IIE€JM, WCKATh M HCIIOJIb30BaTh HEOOXOIUMBIC CPEACTBA W CIIOCOOBI WX

JOCTH>KEHMUS,
® yMeTbh KOHTPOJUPOBAThH U OLIEHUBATh YUEOHYIO AESITEILHOCTD U €€ Pe3yNIbTaThI;
® CO3/JAl0OT YCIOBUS Pa3BUTHUS JUYHOCTU U €€ CaMOpEau3allii Ha OCHOBE «YMEHHS YUHUTHCS» U
COTPYJIHHUYATH C B3POCIBIMU U CBEPCTHUKAMHU.
YMeHHE yUUThCS
e 00ecrneynBaeT JUYHOCTA TOTOBHOCTh K HEMPEPHIBHOMY OOpPa30BAaHUIO, BBHICOKYIO COLUATBHYIO H
Mpo¢eCCHOHABHYI0 MOOUITLHOCTD;

e 00ecCMeynBaroT YCIENTHOE YCBOCHNUE 3HAaHUM, YMEHHUI U HaBBIKOB,

(dbopMupoBaHHE KAPTUHBI MUPA, KOMIETEHTHOCTEH B 000 MPeAMETHOM 00JIaCTH MO3HAHUS.
K BakHBIM MOJI0KUTETBHBIM (haKTOpaM MPOEKTHOU JIEATETLHOCTH OTHOCSTCS:

MOBBIIICHUE MOTUBAIIMY YyYAIIUXCS IPU PEIICHUU 3a/1a4;
pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEH;
CMEILIEHHUE aKIIEHTa OT MHCTPYMEHTAIBHOTO MOAX0/1a B PEIICHUH 33/1a4 K TEXHOJIOTHYECKOMY;
(hopMupOBaHHE UyBCTBA OTBETCTBEHHOCTH;
CO3/IaHHUE YCIIOBH JJIsI OTHOLICHUI COTPYJHUYECTBA MEXKY YUUTEIIEM U yUAIIUMCH .

OCHOBHOM MPUHIUT paOOTHI B YCIOBUIX MTPOEKTHOM EATEIBHOCTH — OMEPEKAIOIEe CaMOCTOATEIHHOE
03HAKOMJICHHE IIMKOJHPHUKOB C YY€OHBIM MaTE€pHAJIOM U KOJUICKTHBHOE OOCYXKICHHE Ha YpOKax
MOJIYYE€HHBIX PE3YIBTATOB, KOTOPBIE OPOPMIISIFOTCS B BU/JIE OTIpeieNieHri U TeopeM. B aTom cirydae ypok
MOJTHOCTBIO YTPAuMBAET CBOW TPAIUIIMOHHBIE OCHOBAHHUS W CTAHOBHUTCS HOBOW (HOpPMOM OOIICHHS
YUMUTENS U y4alIUXCs B IUIaHE MPOU3BOICTBA HOBOT'O JUISl YYEHUKOB 3HAHUSI.

Tunsl 3agaHuii, MpeaIaraeMplx y4eHUKaM B XOJ€ POEKTa:

® [IpaKTUYECKHE 3aJaHus (M3MEpPEHMs, 4YEpUYEHHs C IIOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB,
paspe3aHusi, crubaHusi, pUCOBaHHUS U Jp.)

® [pPaKTUYECKHUE 337aYU — 33J]a4M MIPUKIIAJHOTO XapaKTepa;



MpOOJIEMHBIC BOIPOCHI, OPHUCHTUPOBAHHbIC HAa (OPMUPOBAHME YMEHHUU BBIJBUTATh TUIIOTE3BI,
OO0BSCHATH (haKThl, 000CHOBBIBAThH BHIBO/IBI;

TEOPETUYECKHE 33JJaHUSI Ha MOMCK M KOHCIIEKTHPOBaHUE MHPOpMAIUH, €€ aHallu3, 0000IIeHe U
T.IL.;

3aJ]auy - COBOKYITHOCTb 33aJJaHHA Ha MCIIOJIb30BaHUE OOIINX I HUX TCOPETUYCCKUX CBEICHUU.

OCHOBHBIE 3TaIbI OpraHu3anuu HpOCKTHOﬁ JACATCIIBHOCTH YUalluXcCA .

1. HoaroroBKa K BBHINOJIHEHUIO MIPpoeKTa ((popMupoBaHHe TPy, BeAaYa 3aaHuid. BeiOop TemMbl
U Leledl MpOeKTa; ONpeAeTeHHE KOJIMYEeCTBAa YYaCTHHUKOB IIPOEKTA). Yuaiuecs o0CyKAaroT
TEMy C Yy4uTeleM, IMOJy4aroT MpH HEO0OXOAWMOCTH JOMOJHUTENBbHYI0 WH(POPMALHIO,
YCTQHABJIMBAIOT LEJIM: YYUTEIb 3HAKOMHUT YYalUXCA C CYTbIO IMPOEKTHOH JEesTEeIbHOCTH,
MOTHBHUPYET YUaIIUXCsl, TOMOTAET B TOCTAaHOBKE LIEJICH.

2. IlnanupoBaHue paboTel  (pacmpenencHue  OOS3aHHOCTEH,  ONPEACIICHHE  BPEMCHH
WHAMBUIYAIBbHOU paboThl). Onpenenenne HCTOYHUKOB HH(POPMALINHY; TNIAHUPOBAHKE CIIOCOO0B
cOopa 1 aHayM3a MHPOPMALMY; NIAHUPOBAHUE UTOTOBOIO MPOIYKTa ((POPMBI MpeCTaBICHUS
pe3yabpTara): BBITYCK Ta3€Thl, YCTHBIM OTYET C JEMOHCTpAalMeld MaTepuaioB U JPYTHUX;
YCTAQHOBJICHHE KPUTEPHEB OLIEHKU PE3YJIbTAaTOB; pacipeesieHue 003aHHOCTEH Cpeid YJIeHOB
KOMAH/IbI: yJallluecs BIpadaThIBAIOT IUIAH JCHCTBUI; YIUTENb MPeIaraeT UeH, BHICKAa3bIBACT
IPENOI0KEHUS, ONPEENAET CPOKU PAOOTHI.

3. HccienoBanue: ydJammecs OCYHIECTBISIOT MOWCK, OTOOp M aHA M3 HYKHOW HMH(OpMAINH;
HKCHEPUMEHTUPYIOT, HAXOAT MYTH PEIICHUs] BO3HUKAIOIIUX MPo0IeM, OTKPBIBAIOT HOBBIE IS
ceOst 3HAHUSI, YYUTETh KOPPEKTUPYET XOJ BBITTIOIHEHUS paOOTHI.

4. O0o0menne pe3yabTaToOB: yyaluecs 00001a0T MONIy4YeHHY0 HHpOopMaLnio, GOpMYyITUPYIOT

BBIBOJIBI 1 O(OPMIISIOT MaTepHal Ui TPYNIIOBON MPE3eHTAIINH.

IIpe3enTanus (OTYET KaXKJOU TPYIIIBI MM YUEHUKA OCYLIECTBISETCS 10 OKOHYAHUU ITPOEKTA).

6. OueHka pe3yabTaTOB MPOEKTHOW MEATETBHOCTH W MOJBEACHHWE WTOTOB: KaXKIbI YYEHUK
OLIEHUBAET XOJl U Pe3y/lbTaT COOCTBEHHOM NEATENILHOCTH B IpyIIie, Kaxjaas padoyas rpynmna
OLICHUBACT JEATEIBHOCTh CBOMX YYAaCTHHKOB, YYHTENb OICHMBACT JAEATEIBHOCTH KaKIOTO
YYEHMKa, OJIBOJIUT UTOTH MPOBEICHHOHN yJaluMuUcs paboThl, OTMEUYAET YCIEXH KaX/10T0.

o

BbInycKHHUK Hay4YuTCsi:

IUTAHUPOBATh U BBINOJHATH Y4eOHOE HCceloOBaHME M Y4eOHBIH NMPOEKT, HCIOJIb3Ys MOEIH,
METO/IbI U TIPUEMBI, aJIeKBaTHBIE UCCIIEAYyEeMOM MpodiiemMe;

BBIOMpATh U UCIIOJIB30BATh METO/IbI, PEJIEBAHTHBIE paccCMaTpuBaeMoil mpoolieme;

pacrno3HaBaTb U CTaBUTH BOIIPOCHI, OTBETHI HA KOTOPLIC MOT'YT OBLITH IMOJIYYCHBI MYTEM HAY4YHOI'O
HCCIIeIOBaHMsI, OTOMpPATh a/leKBaTHbIE METO/IbI MCCIIEOBAHNUS, (POPMYIUPOBATh BBITEKAIOIINE U3
Huccie10BaHuA BbIBO/bI,

HCIIOJIb30BATh TAKHUC MATCMATHYCCKUC MCTOALI U IIPHUEMBI, KaK a6CTpaKHI/I$I n uacaiun3anud,
JI0Ka3aTeNbCTBO, JOKA3aTENbCTBO OT MPOTUBHOTO, 10KA3aTEIbCTBO M0 aHAJIOIMH, OIIPOBEPIKEHUE,
KOHTpIIpUMEP, HHAYKTUBHBIE W JIENYKTUBHBIE pPaCCYXIECHUsS, IMOCTPOCHHE U UCIOIHEHUE
aJITOpUTMa;

UCIOJIb30BaTh TAaKUE €CTECTBEHHOHAYYHbIE METO/AbI M NpPUEMBbI, KaK HaOINI0JIeHHE, MOCTaHOBKA
poOJIEMBI, BBIJBIKEHHE «XOPOILEH TUIIOTE3b», IKCIEPUMEHT, MOJCTUPOBAHHUE, TEOPETHIECKOE
000CHOBaHUE, YCTAaHOBJICHHE I'PAHUIL] TPUMEHUMOCTH MOJIEJIN/TEOPHH;

HCIIOJIb30BaTh HEKOTOpPBIE METOABl IOJIYYEHHs 3HAHUM, XapaKTEpHbIE MJI1 COLUMAIbHBIX U
HCTOPUYECKUX HAayK: MOCTAaHOBKAa MPOOJEMBI, ONMPOCHI, ONUCaHHE, 00bSICHEHHE, MCIIOIb30BaHUE
CTaTUCTUYCCKUX NTAaHHBIX, MHTCPIIPETAA CbaKTOB;

SICHO, JIOTUYHO H TOYHO H3JIaraTb CBOIO TOYKY 3pCHHUA, HUCIOJIb30BATH A3BIKOBLIC CPCICTBA,
aJieKkBaTHbIE 00CyXk1aeMoi ipolieme;



oTnu4aTh (PAKThl OT CYXKICHHA, MHEHUW WU OIEHOK, KPUTHUYECKH OTHOCUTBHCS K CYXKICHUSM,
MHEHHUSIM, OLIEHKaM, peKOHCTPYHPOBATh UX OCHOBAHUS;

BUJETh U KOMMEHTHUPOBATh CBSI3b HAYYHOI'O 3HAHUS M LIEHHOCTHBIX YCTAHOBOK, MOpPJIbHBIX
CYKJICHUU MPU TOJIyY€HHUH, pAaCIPOCTPAHEHNUN U TPUMEHEHUU HAYYHOI'O 3HAHUS.

BblnyCKHllK noJiydum 603MONCHOCMb HAYUUMbCA?

CAMOCMOSIMENbHO 3a0YMbl8AMb, NIAHUPOBAMb U BbINOJHAMb YYeOHOe UCCedo8anue, YueOHbll U
COYUATILHBI NPOEKM,

UCNONBL3068aMb 002A0KY, 03apeHUe, UHMYUYUIO,

UCNONb306AMb  HEKOMopble Memoobl HONVYEHUs 3HAHUL, Xapakmepuvie ONs COYUANbHLIX U
UCMOPUYECKUX HAYK: AHKEMUPOBaHue, MOOeIUPOBAHUe, NOUCK UCTIOPUYECKUX 00pA3Y08;
UCNONb306AMb  HEKOMOpble — NpUembl  XYOONCECMBEHHO20 — NO3HAHUS —~ MUpA: — YeloCmHoe
omoobpasiceHue Mupa, 06pa3sHOCMb, Xy00HCeCMBEHHbIU BIMbICE, OP2AHUYECKOe eOUHCIE0 001e2o,
0COOEHH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATIbHOCTIDL,

YeNeHaNnpasienHo U OCO3ZHAHHO PA38UBAMb C80U KOMMYHUKAMUBHbBIE CHOCOOHOCMU, 0C8AUBANDb
HOBble SI3bIKOBbLE CPEOCmBd;

0CO3HABAMb CB0I0 OMBENMCMBEHHOCMb 3a 00CMOBEPHOCHb NOJYYEHHbIX 3HAHUU, 3d KAYeCmeo
8bINOIHEHHO20 NPOEKMA.



TEMATHYECKOE IINTAHUPOBAHHUE

LeneBoii mpuoputer Ha ypoBHe QOOQO: co3maHue ONaronpuATHBIX YCIOBUW JUIS Pa3BUTHUA
COLIMAJIbHO 3HAYUMBIX OTHOILIECHUH IIKOJIBLHUKOB U, IPEXKIE BCETO, IEHHOCTHBIX OTHOIICHUN:

1.
2.

10.

K CEeMbE KaK IJIaBHOM OMOpPE B )KM3HU YEJIOBEKA U UCTOUYHUKY €r0 CUACThS;

K TPyZly KaKk OCHOBHOMY CIIOCO0Y TOCTHKEHUS )KU3HEHHOTO 0JIaronory4us 4eJI0BeKa, 3aJ0ry
€ro YCHElIHOT0 NPOPEeCCHOHATBLHOIO CAMOOIPEICIICHUSI M OIIYIIEHUS YBEPEHHOCTH B
3aBTPAILHEM JIHE;

K CBOEMY OTEYECTBY, CBOCH Mayioi u 60bioi PonrHe kak MecTy, B KOTOPOM YeJIOBEK BBIPOC
Y MO3HAJI IIEPBbIE PaJIOCTH U HEYJauH, KOTOpas 3aBellaHa €My MpPeJIKaMu U KOTOPYIO HYKHO
obeperats;

K IpUpOJE KaK MCTOYHUKY JKM3HM Ha 3emiie, OCHOBE CaMOro €€ CYLIECTBOBaHWS,
HY>K/IAIOIIeHCs B 3alIMTE U TOCTOSIHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

K MUPY KakK IJIaBHOMY MPUHIUITY YEIOBEYECKOTO OOILEKUTHS, YCIOBUIO KPEIKOU JPYKOBbI,
HaTAKMBAHUIO OTHOIIIEHUH C KOJUIEraMu 10 paboTe B OyAyIIeM v CO3/IaHUI0 OJIaronpusiTHOTO
MUKPOKJIMMAaTa B CBOEH COOCTBEHHOM CEMbe;

K 3HAHMSIM KaK MHTEJUIEKTYalbHOMY pecypcy, o0ecneunBaromeMy Oyayliee uenoBeka, Kak
pe3yNbTaTy KPOMOTIMBOTO, HO YBJIEKATEIBHOTO y4eOHOTO TPYAa;

K KyJbType Kak JyXOBHOMY OOTraTCTBY OOIIECTBA M Ba)XXHOMY YCIOBHUIO OUIYIIECHUS
YEJIOBEKOM IOJHOTHI IPOKMUBAEMOM KU3HHU, KOTOPOE AAKOT EMY YTEHUE, MY3bIKa, HICKYCCTBO,
TeaTp, TBOPUECKOE CAMOBBIPAKEHUE;

K 3JI0POBBIO KakK 3aJI0Ty JOJTOM U aKTUBHOMW JKU3HU YEJIOBEKA, €ro0 XOPOILIEro HACTPOEHUs U
ONTUMUCTUYHOTO B3IJIsiIa HA MUDP;

K OKPYXaroIIMM JIOASIM Kak 0e3yCIOBHOHI M abCONIOTHOW IIEHHOCTH, KaK PaBHONPABHBIM
COLIMAJILHBIM TApTHEPaM, ¢ KOTOPHIMH HEOOXOJMMO BBICTpauWBaTh JOOpOKEIATCILHBIC U
B3aMMOIIO/IJICP’KUBAIOIINE  OTHOIICHUS, JAlollMe YeJOBEKYy paaocTh OOIIeHHS U
[I03BOJISIIOIIME M30€eraTh YyBCTBA OJIMHOYECTBA;

K caMuM ce0e Kak X035ieBaM CBOEH CyIb0bl, CAMOOTIPEEIIAIOMIUMCS U CAMOPEATU3YIOIIIMMCS
JUYHOCTSIM, OTBEUAIOIIIUM 32 CBO€ COOCTBEHHOE OyyIiee.

dopmupyeMble

HaumeHoBaHue
COLHATBLHO DuiekTpoHHbIE (UG POBbIE)

pa3iesioB U TeM KosnyecrBo

3HAYUMBIE, o0pa3oBaTesbHbIe pecypChl
MPOrpaMMblI 4acoB

LHIEHHOCTHBbIE
oTHomeHus (Ne)

Yucjia 1 BBIYUCTICHUS. 1,23,4,9,7,10 bubauoreka [IOK

KBagparHble KOpHH 15 https://m.edsoo.ru/7f417af8

Yucjia 1 BBIYUCTICHUS. 1,2,34,7,9, 10

bubauoreka [OK

Crenenn ¢ uenim / https://m.edsoo.ru/7f417af8

nmoxKa3arTteJjaemM

KBaapaTHbiii Tpéx4iieH

A 2,3, 4 7
Jredpanyeckue 3,4, 5,6, buoanorexa HOK

BLIPAKCHIL 5 https://m.edsoo.ru/7f417af8

Aaredpanyeckue 2,3,4,5,6,7, Bbuoauorexka [IOK

BBIPAKEHHSI. 15 https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Auredpanyeckast

ApooL
YpaBHeHus u 2,4,5,6,8,9,10
HepaBeHCTBa. 15 Bbubanorexa HOK
KBaaparnbie https://m.edsoo.ru/7f417af8
YPaBHEHUS
Zpa::eﬂm:;: 13 2,4,5,6,8,9,10 Bubéimorexa IIOK
cpapencrha. . https://m.edsoo.ru/7f417af8
Cucrembl ypaBHEeHU
Zpa::eﬂm:;: 19 2:4,5.6,8,9,10 Bubéimorexa IIOK
CpaBcHeTBa. https://m.edsoo.ru/7f417af8
HepaBencrBa
®yukinun. OCHOBHbIE 5 3,4, 6,7,10 bubaunoreka IIOK
MOHATHSA https://m.edsoo.ru/7f417af8
®yunkuuu. Yuciosblie 9 3,4, 6,7,10 bubmmoreka HHOK
¢yHknun https://m.edsoo.ru/7f417af8
IloBTOpEHUE M 5 1,2,3,4,5,6,7, bubmoreka HHOK
00o0eHne 8,9, 10 https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO 101
YACOB IO

INPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

ITOYPOYHOE INIJIAHUPOBAHMUE (KTII)

Noen/m| Hara Tema ypoka JlomaliHee 3a1aHue
1 02.09 KBaapaTHbIli KOpEHb U3 YUCIa JlnnakTryeckue KapTOuKu
2 04.09 ITonsiTHe 006 UPpaAIMOHAILHOM YHCIIC JlnnakTryeckue KapTOuKu
3 06.09 Jecsatnunbie MpUOIMHKSHHUS UPPaIliOHATBHBIX JugaKkTryeckue KapTouKu
qHCell

4 09.09 Jecatuunplie MpUOIMKEHNS UPPALMOHATIBHBIX JluakTuueckrue KapTouKu
qrce

5 11.09 JlelicTBUTEIbHBIC YHCIIa §1, 5-10,16-18 Heu

6 13.09 CpaBHEHHE IEUCTBUTEIbHBIX YHCEIl §2, 28-31 Heu

7 16.09 CpaBHEHHE IEUCTBUTEIBHBIX YHCEII §3, 38-45 Heu

8 18.09 ApudmeTnueckuii KBapaTHbIH KOPEHb §3, 46-50 Heu

9 20.09 YpaBHeHue Bua X* = a §4, 59-62 Heu

10 23.09 CBoiicTBa apu(METHUECKUX KBaIPATHBIX KOPHEH §5, 75-78 neu

11 25.09 CBoiicTBa apu()METHUECKUX KBAJIPATHBIX KOPHEH §6,84-86 Heu

12 27.09 [IpeoOpazoBanue YNCTOBBIX BHIPAKCHHI, §6,7, 90-94 Heu
COJIepXKAINX KBaJJPAaTHbIC KOPHH

13 30.09 [IpeoOpa3zoBaHKe YNCIOBBIX BBIPAKCHUH, §7, 95-99 Heu
COJICpIKaNINX KBaJIPATHBIC KOPHU

14 02.10 [IpeoOpazoBanue YNCTOBBIX BHIPAKCHHI, §7, 100-105 neu
COJIep>KalINX KBaIpaTHbIE KOPHU

15 04.10 [TpeoOpa3oBaHue YUCTOBBIX BBIPAXKEHUH, §8, 118-123 Heu
COJICpIKaNINX KBaJIPATHBIC KOPHU

16 07.10 CreneHb ¢ NEeIbIM I0Ka3aTelieM §8,125,127

09.10 CraHgapTHas 3anmich yncia. Pa3mepsl 00beKTOB §9, 129-133 Heu

17 OKpY’KaroIIero Mupa (0T dJIEMEHTAPHBIX YaCTHIL 10
KOCMHUYECKHX 0OBEKTOB), ITUTEIHHOCTD MPOIIECCOB
B OKPYXKAIOIIEM MUPE

18 11.10 CBOICTBA CTENEHH C IIEJIBIM IMOKa3aTeleM §9,134-137 Heu

19 14.10 CBOMCTBa CTENEHH C IIEJIBIM IMOKa3aTeleM §10, 150-156 Heu

20 16.10 CBOMCTBA CTENEHH C IEJIBIM MOKa3aTeIeM §10, 157-162 Heu

21 18.10 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM Jlunaktryeckue KapTouKu

22 21.10 CBolIicTBa CTENEHH C IEJIBIM ITOKA3aTEIEM JlnnakTryueckne KapTOuKu

23 23.10 KBanpaTHblii TpéxuiieH §11, 197-200 Heu

24 25.10 KBagpatseiii TpéxuieH §11, 201 meu,202,204

o5 06.11 Paznoxenune kBagpaTHOTO TPEXUICHA HA §12,207-212 neu
MHO>KUTEIH

26 08.11 Pa3noxxeHue kBaspaTHOro TpEXWIEeHa Ha §12,213-215

MHOXUTCEIN




11.11

KoHnTtponbhas pabora o temam "KBagpaTHbie

§13, 220-224 Heu

27 kopHu. Crenenu. KBagpartHelii Tpexwien"

28 13.11 AnrebOpanyeckas Apoob § 13-14, 225, 228-230 Heu

29 15.11 Jlonyctumble 3HaUeHUsI IEPEMEHHBIX, BXoaaumx B | §14, 233,236
aIreOpandecKre BEIPaKCHUS

30 18.11 JlomycTuMble 3HaUSHHSI IEPEMEHHBIX, BXOASMUX B | JIMJaKTHUECKUE KapTOYKU
areOpanyecKre BhIpAKCHUS

31 20.11 OCHOBHOE CBOMCTBO aJIreOpandeckor qpoou §15, 238-239, neu

32 22.11 CoxkparieHue apobei §15, 240-241 neu

33 25.11 CoxkparnieHue apooei §15, 242-243 Heu

34 27.11 CoxkparieHue apobei §16, 246-255 Heu

35 29.11 CrnoxeHue, BBIYMTAHUE, YMHOXKEHUE U JICTICHUE §17,261-266 Heu
anreOpanvecKux apooeit

36 02.12 CnoxeHue, BBIYUTAaHUE, YMHOKEHHUE U JCJICHHUE §17,267-271 Heu
anreOpanyecKux Apooeit

37 04.12 CrnoxeHue, BBIYUTAHUE, YMHOKEHHUE U JCIICHHUE §18, 273-278 Heu
anreOpanvecKux apooei

38 06.12 CnoxeHue, BBIUNTaHUE, YMHOKEHUE U JCJICHHE §19, 281-286 Heu
anreOpandecKux Apooeit

39 09.12 [TpeoOpazoBaHue BRIPpAKESHUH, COIECPIKALIUX JlunakTuueckue KapTouKu
ajreOpanvecKue apoou

40 11.12 [IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIIINX JlugaKkTHYECKHEe KapTOUKH
anreOpanyeckue apoou

a1 13.12 [IpeoOpa3zoBanue BBIpaKEHUH, COIEPIKAIINX §20, 306-311 Heu
anreOpanyeckue apoou

42 16.12 KonTponbhas pabota no teme "Anredpandeckas §20,312-315 neu
Jpoon"

43 18.12 KBazpaTHO€e ypaBHEHHE §21, 316-320 Heu

44 20.12 HenosHoe kBaipaTHOE ypaBHEHUE §21, 322-326 Heu

45 23.12 IIpomexyTO4YHAsi KOHTPOJIbHAasi padoTa §22, 327-332 Heu

46 25.12 Popmyna KOpHEH KBaPATHOTO YPaBHEHMS §22, 333-336 Heu

47 27.12 Popmyna KOpHEH KBaIPATHOTO YPaBHEHMS §23, 340-346 Heu

48 30.12 Popmya KOpHEH KBaIPATHOTO YPaBHEHUS §23, 347-353 Heu

49 10.01 Teopema Buera §24, 362-367 Heu

50 13.01 Teopema Buera §24, 368-371 Heu

51 15.01 PeleHre ypaBHEHUH, CBOASIIIMXCS K KBAJIPATHBIM JlngakTryeckre KapTOuKu

52 17.01 PenieHne ypaBHEeHUM, CBOASIIMXCS K KBAaJIpaTHBIM JlnpakTryeckue KapTOuKu

53 20.01 [Ipocreiimme 1poOHO-pallMOHANbHbIE YPAaBHEHHUS §25, 403-405 Heu

54 22.01 [Ipocreiimme ApoOHO-pallMOHANbHbIE YPaBHEHHUS §25, 408-412 Heu

55 24.01 Pemenune TekcTOBBIX 3324 C OMOLLIbIO §26, 417-423 Heu
KBAJIDATHBIX YPaBHEHHI

56 27.01 Penienne TeKCTOBBIX 3aJ1a4 € TTOMOIIBIO §27,428-432 Heu

KBaIPAaTHBIX YPaBHEHUU




29.01

Kontponbnas padota mo teme "KBampaTHbie

§28,433-437 Heu

57 "
ypaBHEHUS
31.02 Jlunelinoe ypaBHEHHE C IBYMs ITIepEMEHHbIMU, ero | §28, 438-442 neu
58 rpaduk, MpUMEPHI PEIICHUS YPABHEHHUH B IIEJIBIX
YHCITaX
03.02 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU, ero | §28, 443-447 Heu
59 rpaduk, MpUMEPHI PEIICHUS YPABHEHHUH B IIEJIBIX
YHCITaX
05.02 Jlunelinoe ypaBHEHHE C IBYMs IIepeMEHHbBIMU, ero | §29, 450, 455-458 neu
60 rpaduk, MpUMEPHI PEIICHUS YPABHEHHUH B IIEJIBIX
YHCITaX
61 07.02 Pemenue cucreM AByX JIMHEHHBIX ypaBHEHUH C §29, 459-463 Heu
JIBYMsI IEpEMEHHBIMU
62 10.02 Pemenue cucteM AByX JTUHEHHBIX YpaBHEHUH C §30, 468-469 Heu
JIBYMsI IIEpEMEHHBIMU
63 12.02 Pemenue cucrem AByX JIMHEHHBIX YpaBHEHUH ¢ §30, 470-471 neu
JBYMsI IEpEMEHHBIMU
64 14.02 [Tpumepsl pelIeHus CUCTEM HETMHEHHBIX §30, 472-475 Heu
YpaBHEHHH C JIBYMsI IEPEMECHHBIMHU
65 17.02 [Tpumepsl pelieHus: CUCTEM HETMHENHbBIX §31, 476,478,480
YpaBHEHHUH C ABYMsI IEPEMEHHBIMU
19.02 ['padmyeckas unTepnperanus ypaBHeHus ¢ nsyms | §31, 482, 484,486,
66 NEPEMEHHBIMH U CHCTEM JIMHEHHBIX YPaBHEHUI ¢
JIBYMsI IEpEMEHHBIMU
21.02 ['padmyeckas uHTepnperanus ypaBHeHus ¢ nsyms | §31, 488, 490
67 IIEPEMEHHBIMHU U CUCTEM JIMHEVHBIX YPABHEHUM C
JIBYMsI IEpEMEHHBIMU
68 24.02 Perenrie TeKCTOBBIX 3a7a4 C TOMOIIBIO CHCTEM JlunakTuueckrue KapTouKu
ypaBHEHUH
69 26.02 Pemenne TeKCTOBBIX 33/1a4 € TTOMOIIBIO CUCTEM §32, 492-497 neu
YpaBHEHUU
70 28.02 Perienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM §32, 500-503 Heu
ypaBHEHUH
71 03.03 UucoBble HEPABEHCTBA U UX CBOMCTBA §33, 508-511 nHeu
72 05.03 UucioBble HEPABEHCTBA U UX CBOMCTBA §33, 512-515 nHeu
73 07.03 HepaBeHCTBO ¢ 0HON IEPEMEHHOMN §33, 516-519 Heu
74 10.03 Jlunelinble HEpaBeHCTBA ¢ OJHOM nepemeHHoM u ux | §34, 520, 522, 524
peleHne
75 12.03 JluHeiHbIe HEpaBEHCTBA C OJHOW TIepeMeHHo# u nx | §34 526, 528
pelIeHue
76 14.03 JInHeliHbIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX | JlugakTHYecKre KapTOYKU
peleHne
77 17.03 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU JngakTryeckre KapTOuKH

HCpCMCHHOfI 1 UX pCIICHUC




19.03

CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM

§35, 579-583 Heu

8 NIEPEMEHHOM U UX PEILICHUE

79 21.03 Cucremsl JII:IHGI?IHHX HEPABEHCTB C OJIHOM §36, 586-591 Heu
MIEPEMEHHO U UX pelIeHue

80 02.04 N3o0pakenune peuieHns JII/IHeinoro HepaBeHcTBa U | §37, 595-599 Heu
WX CHCTEM Ha YUCIIOBOU MPSMOM

81 04.04 N3o0paxenue pemeHus JII/IHCI\/’II\{’OFO HepaBeHctBa u | §37,601-604 neu
UX CHCTEM Ha YUCJIOBOI MpsMOil

82 07.04 KoHnTtpoinbHast pabota o Temam "HepaBeHcTBa. §38, 609-613 Heu
CucreMmsl ypaBHeHHN"

83 09.04 [Tonsitre GyHKIIMN §38, 614-617 Heu

84 11.04 OO6nacth ornpeesieHsi 1 MHOXKECTBO 3HAUCHU JuaakTryeckue KapTouKu
byHKIUH

85 14.04 Cnioco0OblI 3a1aHus QYHKIHUHA §39, 621-623 Heu

86 16.04 I'paduk dynkmm §39, 624-625 Heu

87 18.04 CaoticTBa GyHKIIMH, UX oToOpaskeHue Ha rpaduke | §39, 626, 628,630 uet

88 21.04 Urenue u nmoctpoeHue rpadukoB GyHKITUN §37-39, 634-639 Heu

89 23.04 [Tpumeps! rpadukoB QyHKIMHA, OTPAKAIOIINUX JlugaKkTHYECKHe KapTOUKH
pEeaTbHBIE MPOIIECCHI

90 25.04 @YHKIMH, ONKMCHIBAIOLIUE NPSMYIO U 00paTHYIO JunakTryeckue KapTOuKH
IPONOPLUMOHAIILHBIE 3aBUCUMOCTH, UX TpaduKu

91 28.04 ['unepb6omna §40, 650-654 Heu

92 30.04 ['unep6ona §40, 655-656 Heu

93 05.05 I'paduk Qynknmum y = x? JlnnakTuaeckue KapTouKu

94 07.05 I'paduk Pynkuuu y = x? §41, 659-662 Heu

12.05 Oynkmu Y =X4, Y = X3,y = VX, y = [x[; §41, 663-664 Heu

95 rpaduueckoe perieHne ypaBHeHU! U CHCTEM

ypaBHEHUU
14.05 Oynkmu Y =X4, Yy = X3,y = VX, y = [x[; §42, 675-680 Heu

96 rpaduueckoe perieHne ypaBHeHU! U CHCTEM
ypaBHEHUU

97 16.05 I'onoBasi npome:kyTouHas arrecrauus. Tect §42, 682-686 Heu

98 19.05 IToBTOpEHNE OCHOBHBIX IIOHATHA U METOAOB KypCOB | JIMIaKTUYECKNE KAPTOUKH
7 u 8 xi1accoB, 0000IIIeHNE 3HAHUI

99 21.05 [ToBTOpEeHE OCHOBHBIX MOHATHI U METOJIOB KypcoB | JlunakTuueckue KapTOuKu
7 u 8 Kj1accoB, 0000IIIeHNE 3HAHUI

100 23.05 HtoroBast KOHTpoJibHAs paboTa 3ananus u3 tectoB OI'D

101 26.05 [ToBTOpEeHHE OCHOBHBIX MOHATHI U METOJIOB KypcoB | 3amanus u3 TectoB OI'D

7 u 8 xj1accoB, 0000IeHNE 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 ITPOPAMME

101




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Konsrua M.IO. TkaueB M.B., ®enoposa H.E. Anredpa.8 knacc. YueOnuk. «[Ipocemnienue,
2021.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

- Yuebnuku. 7, 8, 9 knaccel. ABTopsl: Makapsrues FO.H., Munmtok H.I'., Hemmkos K.1.,
Cysoposa C.b./ Ilox pen. TensikoBckoro C.A.

- DJIEKTPOHHBIC IPWIOKEHUS K YIeOHHKaM (Ha caiiTe u31aTenbCcTBa). 7, 8, 9 KiIacchl.
Astopsl: Makapsiues F0.H., Munntok H.I'., Hemkos K.U., CyBoposa C.b./ Ilox pex.
Tenskobckoro C.A.

- Paboume Tetpanu. 7, 8, 9 kinaccel. ABropsl: Munmtok H.I'., Hlnsikosa U.C.

- Jlunaktuueckue matepuaisl. 7, 8, 9 kiaccel. ABTopsl: 3BaBuy JI.W., Ky3nenosa JI.B.,
Cysoposa C.b. (7 knacc); XKoxos B.1., Maxkapsrue 10.H., Munatox H.I'. (8 xacc);
MakapseryeB FO.H., Munmaiok H.I'., Kpaiinea JI.b. (9 kiacc).

- Tematuueckue tectsl. 7, 8, 9 kinaccel. ABtopsl: Aynuuusid O. I1., Kponrays B.JL.

- Metoanyeckue pekomenaamuu. 7, 8, 9 knaccel. ABTopel: Munatok H.I'., Illneikosa N.C.
- Pabouue nporpammsl. 7-9 knaccel. ABtop: Munmtox H.I'.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

— www.alleng.ru/edu/math1.htm - x ypoky MaTemaTuku

— comp-science.narod.ru/didakt.html - nugakTuueckue MmaTepuasr;

— InternetUrok.ru - Bugeoypoku;

— http//www.allmath.ru-Bcs maTemaruka,

— http//www.exponenta.ru-odpa3oBaTebHBIH MAaTEMATHYECKHI CalT;

— http //www.matem.hl.ru — maremaTuka on-line;

— DnekrpoHHas 6ubmoreka «2000 3agay mo MmaTematrke». Anredpa 7-9 kinacce. CDROM;
— AnreOpa 7-9. CoBpeMeHHbIH yuyeOHO-MeTouueckuii komiiekc. CD-ROM;

— Enunas xomnexnus [TOP: http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document;
Hamster Fress Arc

— http://mathem.h1.ru — matemaruka on-line;

— http://www.exponenta.ru - o6pa3oBaTebHbII MaTEMaTHYECKUI CAlT;

— «OnekrporHas 6udmoteka2000 mo matematrke», CD-ROM,;
—www.mathvaz.ru/index.php - /locke yunuTens MaTeMaTHKH.



