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MMOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBISETCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro 0Opa3oBaHUsS: OHA
obecrieynBaeT W3y4e€HUE APYrHMX TUCHUIUIMH, KaK E€CTeCTBEHHO-HAyYHOTO, TaK U T'yMaHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOOMMO JUIi MPOJOJDKEHHS 00pa3oBaHUS W B IIOBCEAHEBHOM >KHU3HU.
Pa3Butue y o0yuaromuxcst Hay4yHbIX NPEACTaBICHUN O IPOUCXOKACHUHU U CYIIHOCTH alre0pandeckux
a0cTpakuuii, crocobe OTpaKeHUs MaTeMaTHYeCKON HayKoW SBJIEHMH W IPOLECCOB 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 Liu(poBOoM obuiecTBe. M3yueHue anredpsl oOecrieunBaeT pa3BUTHE YMEHUs HAOI0AATh,
CpaBHUBaTh, HAaXOIUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JICHCTBHS M BBIBOJBL, (HOPMYTUPOBATH YTBEPXKICHUS.
OcBoenne kypca anreOpsl oOecreuyMBaeT pa3BUTHE JIOTMYECKOTO MBIIIICHHUS OOY4YalOMIMXCS: OHHU
UCHOJNB3YIOT JIEAYKTUBHBIE M MHJIYKTUBHBIE pacCyX/aeHus, oO0O0OIIeHne U KOHKPETHU3ALHIO,
abctparupoBanue u aHaioruto. OOyueHue anrebpe mpeanojaraeT 3HAYUTEIbHBIH 00BEM
CaMOCTOSITENTLHON JEATEIHHOCTH 00yUYaIOIIUXCsl, TOITOMY CaMOCTOSTEIBHOE PEIICHUE 3a1ay SBISETCS
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 HEPABEHCTBAY, «DYyHKIUN».

Ha u3ydenue yueGHOTO Kypca «Anredpa» otBoautcs 102 vaca (3 yaca B HeZeImo).

Pabouas nporpamma no anredpe 11 8 «I'» ki1acca cocTaBjaeHa HA OCHOBE CIIEYIOUINX JOKYMEHTOB:

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 PoctoBckoit oomactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

e [lpuka3 Munnpocsemenus «O0 yrBepxkaeHuu [lopsiika opraHuzali U OCYIECTBICHUS
00pa3oBaTeNbHON JEATENbHOCTH MO OCHOBHBIM 00II€00pa30BaTENbHBIM MpOrpaMMaM —
0o0pa3oBaTeNbHBIM TPOTpaMMaM HAdaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpEeIHEero
obmero obpazoBanus» ot 22.03.2021 Ne 115 (B penakuuu Ilpuka3zoB MuHIpocBemeHus
Poccun ot 11.02.2022 Ne 69, ot 07.10.2022 Ne88S8).

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,
OCYIIECTBISIONIMMA 00pa30BaTENBHYIO IEATEILHOCTh U YCTAHOBJICHUS TIPEAETHHOTO CPOKa
UCIOJIb30BAHUS HCKIIOYEHHBIX YYEOHUKOB» C W3MEHEHHSIMU, BHECEHHBIMHM MpPHUKa3aMU
MunucrepcTBa mpocBemenusi  Poccuwiickoit  @emepammm ot 23.07.2023 Ne556
(3apeructpupoBan MunucrepctBoMm toctuiiun PO 28.07.2023 Ne74502), ot 21.02.2024
Nel19 (zapeructpupoBan MunuctepctBoM roctuiinu PO 22.03.2024 Ne 77603) u 21.05.2024
Ne347 (zapeructpupoBan MunucrepctBom roctuiuu PO 21.06.2024 Ne 78626).

e [Ipuka3 MunuctepcrBa mnpocsemienuss PO or 18.07.2024 Ne 499 «O6 yTBepKaAeHUU
(benepaTbHOTO TEpeYHsT 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
rocyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAPTa OCHOBHOTO 00IIIETr0 00pa3oBaHUs .



e [Ipuka3 Munnpocemienusi Poccun ot 18.05.2023 Ne 370 «O06 yrBepkaeHUN (eaepaibHOi
o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUSA» C W3MEHEHUsSAMH OT 1
despaiist 2024 . Ne 62 u 19 mapta 2024 . Ne 171.

e Meroanyeckue pekoMeHganuu «CrucreMa oreHKH JOCTHKEHUH TNIaHUPYEMBIX ITPEIMETHBIX
Pe3yabTaTOB OCBOEHUS yueOHOro npeamera «Marematrkay (2023).

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

o ®depaepanbHas paboyas mporpamMma BOCIHUTAHUS I 0011e00pa30BaTeNbHBIX OpTaHU3aIUA
(omobpena pemieHueM (QeaepaaTbHOTO YYEOHO-METOIUYECKOTO OOBEAMHEHHS IO O0IIeMy
o0pa3zoBaHuio, MPOTOKOI OT 23 uroHst 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 BOCHHUTaHHUS U OOy4YeHMs, OTAbIXa U
03/10poBJieHUs JeTell U Moyonexu" (3apeructpupoBaH MuHucTepcTBOM toctunuu Pd
18.12.2020 Ne 61573).

e [locranoBieHnue [ TaBHOTO rocyJapCTBEHHOTO CaHUTapHOTo Bpaua Poccuiickoit @eaepannu ot
28.01.2021 Ne2 «O6 yrBepxknennu CanlluH 1.2.3685-21 «['urneHndeckue HOPMATUBEHI U
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
npuka3om 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 Kanennapuelii yueOHblil rpapuk MAOVY «JIuneit Ne 11» na 2024-2025 yueOHbI TOx,
yTBEPKAEHHBIN IpruKa3zoM aupekTopa oT 29.08.2024 Ne 418.

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

OBIIAS XAPAKTEPUCTHUKA YUYEBHOI'O IPEJIMETA «Anreopa»

B crpykrype mporpammbl yueGHOro Kypca «Amaredpa» JIUisi OCHOBHOIO oOIero obpa3oBaHus
OCHOBHOE€ MECTO 3aHHMAIOT COACPKATEIbHO-METOAUYECKHE JIMHUM: «Yucna W BBIYUCICHUAY,
«AnreOpanueckrue BbIpAXKEHUS», «YpaBHEHUS M HepaBeHCTBay, «DyHkuumm». Kaxmgas w3 31X
COJIEpPKATEIBHO-METOANYECKUX JIMHUM pPAa3BHUBAETCS Ha MPOTSHDKEHMM TPEX JIET HM3Yy4YEeHHs Kypca,
B3aUMOJICHCTBYSl C JpYIMMH €ro JMHUSAMH. B Xoje wu3ydyeHuss ydeOHOro Kypca OOy4arommmcs
IIPUXOJUTCS JIOTHYECKU PACCyKAaTh, UCIIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBA3U ¢ 3TUM
B IIporpaMmy yueOHOro Kypca «Anredpa» BKIIOUEHbBI HEKOTOPbIE OCHOBBI JIOTHKH, ITPEICTaBIEHHBIE BO
BCEX OCHOBHBIX pa3/ielax MaTeMaTHYecKoro o0pa3oBaHMs M CIIOCOOCTBYIOIME OBJIAJIECHUIO
00y4aroIMMUCs. OCHOB YHUBEPCAIbHOIO MareMaTHyeckoro si3bika. CoJiepKaTenbHOM U CTPYKTYPHOI
0CO0EHHOCTBIO YUeOHOT0 Kypca «Anredpa» SIBIsSeTCs €r0 HHTEIPUPOBAHHBIN XapakTep.

Conepxxanve JMHAM «YHcma W BBIYKMCICHHS» CIYKUT OCHOBOM JUIA JAJIbHEHIIEr0 W3Yy4eHUs
MaTeMaTHKHU, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHUS MOJIb30BATHCS ATOPUTMAMH, A TaKKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIsl IOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
CBSI3aHO C palMOHAJIBHBIMU M HUPPALMOHAIBHBIMM YHCIaMM, (OPMHPOBAHHUEM IPEICTABICHUN O



JEUCTBUTEILHOM 4HCIIE. 3aBEpIIEHUE OCBOCHMSI YMCIOBOM JIMHUM OTHECEHO K CpeqHeMy oOIieMmy
00pa3oBaHMUIO.

CopepxaHue IByX ajlreOpandyeckux JUHUN — «Anredpanyeckue BBIPAKEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CcHocoOcTByeT (opMupoBaHUIO y OOyYarOMIMXCSl MaTeMaTHYECKOro —armapara,
HE00XO0AUMOTO /IS PELIeHUs 3a/1a4 MaTEMaTHKHU, CMEKHBIX IIPEMETOB U IIPAKTUKO-OPUEHTHPOBAHHBIX
3ajady. Ha ypoBHe OcCHOBHOro oOmero oo6pa3zoBaHus y4eOHBIH Marepuang TPYHIHUPYETCs BOKPYT
palMOHANBHBIX BBIpAXKEHUNA. AnreOpa IEMOHCTPUPYET 3HAUYEHHME MATEMAaTUKH KakK s3bIKa IS
MOCTPOCHHSI MAaTEMAaTHUECKUX MOJIENCH, ONMCcCaHus MPOLECCOB U ABJICHUN peaibHOro Mupa. B 3amaun
o0yuyeHus anredpe BXOAAT TakKe JalbHEWIlee pa3BUTHUE AITOPUTMHUUYECKOIO  MBIIUICHUS,
HE00XOAMMOro, B YacTHOCTH, JUIsI OCBOEHMsI Kypca HMH(OpPMATHKH, U OBJIAJCHHE HaBbIKAMHU
JIEeTyKTUBHBIX paccyxaeHuil. I[IpeoOpazoBaHne CHMBOJIBHBIX (OpM CIIOCOOCTBYET pa3BUTHIO
BOOOpaXeHUs1, CIIOCOOHOCTEN K MAaTEeMaTHYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIBHO-TpaUUECKOM JMHMM HAIEJCHO Ha IOJydeHHE OOy4aroIMMUCS
3HaHUI O (YHKIMAX Kak BaKHEWIIeW MaTeMaTH4ecKOM MOJeNu AJIs ONUCAHWs M HCCIIEIOBaHUS
pa3HOOOpa3HBIX IPOLIECCOB M SABJICHUI B Ipupoje u obmecTse. M3ydenne mMatepuana criocoOCTBYET
Pa3sBUTHIO Yy OOYYaIOUIMXCS YMEHHS HCIOJIb30BAaTh PA3JIMUYHBIC BBIPA3UTEIBHBIE CPEICTBA S3BIKA
MaTeMaTUKU — CJIOBECHbIe, CHUMBOJMYECKHE, Trpaduyeckue, BHOCUT BKIaJ B (OpPMHpPOBaHUE
IPEJCTAaBICHUN O POJIM MAaTEMATHKH B Pa3BUTHH LUBWIN3ALUH U KYJIbTYPBHI.

Cornacno yueObHOMY iaHy B 7-9 kimaccax u3y4aercs y4eOHBIH Kypce «AureOpa», KOTOPBIH
BKJTIOYAET CIIEAYIOIINE OCHOBHBIEC Pa3JeNbl colepKanus: «Unciaa u BBIYUCICHU», «ANredpandeckue
BBIpQKEHUS», «Y PAaBHEHUS U HEPABEHCTBA», «DyHKIUN».

IEJA U3YYEHUSA YYEBHOI'O IIPEIMETA «Anredpa»

OnHOM M3 OCHOBHBIX IIeJied M3y4deHUs anreOphl SIBISETCS PAa3BUTHE MBILIUICHUS, HPEXJIE BCETro
¢dbopmHpoBaHUEe aOCTPaKTHOrO MBIIIUIEHUS. B mporecce n3ydenus ainredpsl popMupyercs JIOrn4eckoe
U aJITOPUTMHUUYCCKOC MBIINIJIICHHUEC, a TaKXE TaKUC Ka4CCTBa MBINUJIICHHA, KaK CHJIa U FI/I6KOCTB,
KOHCTPYKTUBHOCTb M KPUTHYHOCTH. {7 ajgantanuu B COBpEMEHHOM HMH(OPMAIMOHHOM OOLIECTBE
BaXXHBIM (AKTOPOM sIBIIETCS (POPMHPOBAHNE MATEMATHUYECKOT'O CTHJIS MBILIUIECHHS, BKJIIOYAIOIIEro B
ce0sl MHAYKIUIO U JeTyKIHI0, 0000IeHe U KOHKPETU3allMIO, aHAJIU3 U CUHTE3, KJIACCU(PHUKALMIO U
CHCTEMaTH3alnI0, a0CTparupoBaHue W aHAJIOTHIO.

OO6yuenue anreOpe 1aéT BO3MOXKHOCTh IIKOJIBHUKAM HAYYUThCSI TJIAHUPOBATH CBOIO JIEATEIBHOCTD,
KPUTHYECKH OLIEHUWBATh €€, NPUHUMATh CaMOCTOSITENIbHbIE PEIIeHHs, OTCTauBaTh CBOM B3IJISAIbI U
yOexIeHHUs.

B IMpoHEeCCE N3YyUCHUS am"e6p1>1 IOKOJIbHUKHW y4aTCs U3j1araTb CBOU MBICIN ACHO U UCUCPIIBIBAIONIC,
HpI/IO6peTaI-OT HaBBIKH YETKOTO H rpaMOTHOI'0 BBITIOJIHECHHUA MAaTCMAaTHYCCKUX 33HI/ICGI71, IIpu 3TOM
UCMOJIb30BAHUE MAaTEMATUYECKOTO sI3bIKa MO3BOJISIET Pa3BMBATh y YYalIUXCS T'PAMOTHYIO YCTHYIO U
MUCHMEHHYIO Peyb.

3HAKOMCTBO C HCTOPHUEN pa3BUTHS anreOphl Kak HAyKH (POPMUPYET Yy yUAIIUXCS MPEACTaBICHUS 00
anredpe Kak 4yacTH 00Ie4eIOBeYeCKON KYJIbTYpBhI.

3HaynTeIbHOE BHUMAaHME B U3JIOKEHMHM TEOPETHYECKOI0 MaTrepuana Kypca YIeNseTcsl ero
MOTHUBAIIMH, PACKPBITUIO CYTH OCHOBHBIX HOHATHH, uaed, meronoB. OO0ydyeHHe MOCTPOEHO Ha Oaze
TEOPUH PA3BUBAIONIETO OOYYEHUS, YTO JOCTHUTACTCS OCOOCHHOCTSMH H3JIOKECHHS TEOPETHYECKOTO
MaTepualia ¥ YIpa)XHCHUSMH Ha CpaBHEHHWE, aHAIIW3, BBIJICJICHUE TIIABHOTO, YCTAHOBIICHHE CBS3CH,
Knaccupukanuio, ob6obumienne u cucremaruzanuioo. Oco00 aKUEHTUPYIOTCS  COJIEpKaTeNIbHOE
pacKpbITHE MaTEMAaTHUYECKUX TTOHATHH, TOIKOBAaHHE CYIITHOCTH MaTeMaTHUYECKUX METOJIOB M 00JIaCTH UX
NPUMEHEHHS, JEMOHCTPAIMsl BO3MOXKHOCTEH HPUMEHEHHsSI TEOPETHYECKMX 3HAaHWH /ISl PEUICHUs
pa3HoO0Opa3HbIX 33/1a4 NPUKIAJHOTO XapaKTepa, HapUMep PElICHUs] TEKCTOBBIX 3ajad, JCHEKHBIX U



MPOLIEHTHBIX PACUYETOB, YMEHHE IMOJIb30BAaTHCS KOJIMYECTBEHHOW HMH(OpMalMen, MmpercTaBIeHHON B
pa3nuuHbIX (opMax, ymeHue uuTarth rpaduku. Oco3HaHHE OOIIEro, CyIIECTBEHHOTO SBIISIETCA
OCHOBHOW 0a30ii Ui pelieHus yrnpakxHeHU. BaxkHO PUBOIUTH JETATbHBIE TIOSCHEHUS K PEIICHUIO
TUTIOBBIX YIPAKHEHUM. DTUM PACKPBIBACTCS CYTh METOJIa, MOJX0Ja, MPEAJIaracTcsi ajJrOpuT™M WU
3BPUCTUYECKAs CXEMa PEIICHUS YIIPAKHEHUN ONpeeIEHHOrO TUIIA.

MECTO YYEBHOI'O TIPEJIMETA «Anreopa» B YYEBHOM IIJIAHE

B cootBerctBuu ¢ 06HOBIEHHBIM @T'OC OO0 yueOHbIi peameT «Anredpa» BXOIUT B IPEIMETHYIO
o0nacth «MaTemaTHKa» U ABIISETCS 00s13aTENbHBIM Ui u3ydeHus. OO0Iiee Ynuciao 4acoB, OTBEIEHHBIX
Ha u3y4yeHue npeamera «Anredpay, cocrasiser B 8 I kimacce — 102 gaca (3 yaca B HECIIO).

B 8 kmacce I' B pamkax opraHuzalMyd KOHTPOJS 32 peain3alueil MporpaMMbl HCIIONb3YIOTCS
CIICAYIOIINE BUIbI MMCbMEHHBIX PadOT: KOHTPOJIbHAs padoTa (5).

VYyeOHnas nporpamma paccuntana Ha 102 yaca.

PaGouas mporpamma o kypcy «Anredpa» B 8 kiracce I' coctaBiieHa B COOTBETCTBUU C YUEOHBIM
IUTAHOM, KaJICHJAPHBIM yueOHBIM ITpaduKOM U pacrucaHueM yueOHbIX 3aHATHI Ha 2024-2025 y4ueOHbrii
roJ u peajausyercs 3a 98 yac.

Coxkpaienue Ha 1 yac ocyIIecTBIEHO 3a CYET PE3EPBHBIX YACOB, IPEAYCMOTPEHHBIX MPOTPAMMOHM.

COAEP)KAHUE YYEBHOI'O ITPEJIMETA «Anreopa»

Yuciia 1 BBIYUCICHUA

KBanpartuslit kopens u3 yncina. [lonstue 06 upparpionaabHOM yucie. JlecaTuuHbIe MTPUOINKCHHS
UppalMoHaNbHBIX yucen. CBoilcTBa apu(METHUECKUX KBAJAPATHBIX KOPHEM M HX MPUMEHEHHE K
peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUH U BIUUCICHUAM. JleficTBUTENBHBIC YnCTIa.

Crenens c 1eNbIM TIOKa3zaresieM U e€ cBoicTBa. CTaHaapTHas 3aluch YUCIa.

AJiredpanyeckue BbIpaKeHust

KBanpaTHblii TpEXUIIEH, pa30KeHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO anredpandeckoil qpodu. CrokeHue, BEIYUTaHUE,
YMHOXEHHeE, JielieHne anredpandeckux Apooeii. ParimonansHbie BhIpaXXeHUs U UX MpeoOpa3oBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, hopMyna KOpHEl KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJAIIMXCS K JIMHEMHBIM W KBaapaTHeIM. Ilpocreiimme apoOHO-panoHaNbHbIE
YpaBHEHUS.

I'paduueckass uHTEprIpeTanMss YpaBHEHUW C JABYMS TEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpPaBHEHUW € ABYMs NEepeMeHHbIMH. [IprMephl pemieHusi CUCTeM HEIMHEHHBIX YPAaBHEHUH C JABYMsI
[IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33724 anreOpandeckKum CrocoooMm.

UucnoBble HEpAaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO € 0JHOM NEepeMEeHHOM. PaBHOCUIBHOCTD
HepaBeHCTB. JIuHeliHbIe HepaBEeHCTBA ¢ OAHOM nepeMeHHOU. CHCTeMbl TUHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM.

DOyHKIUH

[Tonstue dyakuun. O6macTh onpeeeHUsT 1 MHOXKECTBO 3HaUeHHH PyHKIMH. CTIOCOOBI 3a/1TaHUS
GbyHKIHI.

I'paduk dynxun. Yrenue coiictB pyHkuuu no e€ rpaduxy. [Ipumeps! rpadpuxos GyHKIui,
OTPAXKAIOILIUX PEATBLHBIE ITPOLIECCHI.



DyHKIMH, OMTUCHIBAIOIIHE TPSIMYIO U OOPaTHYIO MPOIOPIIHOHATBHBIC 3aBUCHMOCTH, UX TPApUKH.
Oyrkimu y = X2, y = X3, Y = VX, y=|x|. [padudeckoe peleHne ypaBHEHHIT U CHCTEM YPaBHCHHIA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl  OCBOGHHS  HIpOrpaMMbl  y4eOHOro Kypca  «AnreGpa»
XapaKTepU3yIOTCSL:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM MHTepeca K IPOIIJIOMY M HACTOALIEMY POCCHUICKOW MaTeMaTHKH, EHHOCTHBIM
OTHOLICHUEM K JIOCTHIKEHUSM POCCUMCKHMX MAaTeMaTHKOB U POCCHICKON MaTeMaTHYeCKOM IIKOJIBbI, K
MCTIOJIB30BAHUIO 3TUX JOCTHXKEHUH B IPYTrUX HAyKax M MPHUKIAAHBIX cepax;

2) rpaxIaHCKoe H 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHMIO OOSA3aHHOCTEH TIpakJaHMHA M pealu3allid €ero Ipas,
IIPEJCTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX ()YHKLMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBJICHUH,
IpOIelyp TPaXXIaHCKOro odmiecTBa (HAIpUMEp, BBIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO
3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUI HayKH, OCO3HAHHEM
BaXHOCTH MOPAJIbHO-3THYECKUX IPUHIIUIIOB B JIEATEILHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOWM Ha aKTHBHOE Y4YacTU€ B pEHICHUM MPAKTUYECKUX 3a/4ady MaTeMaTHU4ecKOi
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHUECKOI0 00pa30BaHUs HA MPOTSKEHUHU BCEH KU3HU
IUIsl YCHIETHOM NMPpOo(heCCUOHAIBHON 1eATeIbHOCTH U Pa3BUTHEM HEOOXOJUMbIX YMEHHUH, OCO3HAaHHBIM
BbIOOPOM U MOCTPOCHUEM MHIMBUIYyaIbHOM TPAEKTOPUU 00Pa30BaHMs U )KU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTE;

4) 3cTeTHYeCKoe BOCMIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETHUECKOMY BOCIIPUATHIO MAaTeMaTHYECKHX OOBEKTOB,
3a]1a4, peIIEHU !, pacCyACHUM, YMEHHUIO BUIETh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpHUEHTAIMEN B IESTEIIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX IIPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa, MPUPOABI M OOIIECTBA, MOHUMAaHUEM MaTeMaTHYeCKON HayKu
Kak cepbl 4YeIOBEYECKOM MAEATeNbHOCTH, 3TaloB €€ pa3BUTUS W 3HAUYUMOCTH JJIsl Pa3BUTHUS
LMBUIN3ALMU, OBJIAJICHUEM S3BIKOM MaTEMAaTHKH W MaTeMaTH4eCKOW KyJIbTypoill Kak CpeacTBOM
MO3HAHUS MHUPA, OBJIAJCHUEM ITPOCTEHIIMMU HAaBbIKAMU HCCIIE0BATENbCKON e TEIbHOCTH;

6) ¢usnyeckoe BocnuTaHWe, (pOopMHUpPOBAHHE KYJAbBTYPbI 310POBbS M IMOLHOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO MPUMEHATh MAaT€MaTHYECKHE 3HAHHS B HMHTEpPECax CBOETO 3/10pPOBbS, BEIACHUS
3I0pOBOr0 oOpa3a >KM3HHM (340pOBOE€ NHTAaHHWE, COANAHCUPOBAHHBIM PEXHUM 3aHATHH M OTAbIXA,
peryisipHas pu3nveckas akTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa peduIeKCUH, IPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOT'O K€ MpaBa JIPyroro 4eioBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpUEHTalle Ha MPUMEHEHHE MaTeMAaTU4YeCKUX 3HAHMW JJs pelleHus 3agad B o0yactu
COXPAHHOCTH OKPYXKAIOLIEH cpesibl, INIAHUPOBAHUS ITOCTYIIKOB ¥ 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 YCIOBHMSX HEONPENEIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTHU 4Y€PE3 IIPAKTUYECKYIO IEATEIbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JOJEH,
puoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTHX;

HEOO0XOAUMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (OPMYIMPOBATH 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 CUTYALUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOIUI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PELICHUS U IeHCTBUSL, POPMYINPOBAThH
U OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBrle Jlornyeckune aefcTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE IPU3HAKKM MaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy TMOHATUAMH, (DOPMYIUPOBATH ONpPEACICHHUS MOHSITHH,
YCTaHABJIMBATh CYIIECTBEHHBIH NMPHU3HAK KIACCU(PHUKAIMH, OCHOBAHUS IS OOOOIIEHHS U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAIIN3A;

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

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEpPHOCTH, B3aUMOCBA3M M IPOTHBOpEYMs B (akTax,
JAHHBIX, HaONIOJEHUAX U YTBEPXKACHUAX, Ipe/ularaTb KPUTEPUU JJIS  BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JieNlaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIFOUEHH M, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMaTHYECKUX YTBEPXKIACHHH (IIpsMblE U OT MPOTHBHOIO),
MPOBOAUTH CAMOCTOSATEIbHO HECJIOXHBIE JOKAa3aTeNbCTBA MaTeMaTHYeCKUX (PaKToB,
BBICTpAauBaTh apryMEHTAllMI0, IPUBOAUTH HPUMEPHl U KOHTPIPHUMEPHl, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

BBIOMpPATh CIOCO0 pelieHust yueOHOHM 3a1a4uu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS,
BbIOMpaTh HanboJee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHEB).

Ba3oBble ncciiefoBaTe/LCKHE JeiiCTBUA.

HCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUN HWHCTPYMEHT NO3HAHUs, (POpMYyIHUPOBATH
BONPOCHL, (DUKCHPYIOIIME MPOTUBOpPEUre, MNPOoOJIeMy, CaMOCTOSATEIbHO YCTaHABIWBATH
HCKOMO€ U JaHHOC, (bOpMI/IpOBaTB FI/IHOTe3y, apFYMeHTI/IpOBaTB CBOIO ITO3HIINIO, MHCHHC,
MPOBOJNTh 110 CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY HECJIOXKHBIM OSKCIICPUMEHT,
HEOOJIBIIIOE WCCIIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBHCHMOCTEN 00BEKTOB MEXAY COOOI;

CaMOCTOSITENNFHO (HOPMYITHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOII0IEHUs1, UCCIIeIOBaHUS, OLICHUBATh JJOCTOBEPHOCTh MOJTYYSHHBIX PE3YIHTATOB, BHIBOIOB
H 0000IIEHNI;

HpOFHOSI/IpOBaTB BO3MOXXHOC paSBI/ITI/Ie npouecca, a TAKXXEC BbIIBHUT'ATH Hpe)IHOJ'IO)KeHI/ISI 0 €ro
Pa3BUTHUU B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:



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

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

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 YHUBEpPCAJIIbHbIEC yqeﬁnme JeHCTBUA:

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 PpELICHUs 3aJayd, KOMMEHTHPOBATH IOJIY4YEHHBIN
pe3yJbTar;

B XO0/le¢ O00CY)XJIEHHUs 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXJAaeMOW TeMbI, MPOOJIEMBI,
pelaemMoi 3a/1a4M, BbICKa3bIBaTh UJI€U, HALIEIIEHHbIE HA ITOMCK pPEIlIeHHs], COIIOCTABISATh CBOU
CYXJEHHUS C CYKJICHUSMHU IPYTUX YYACTHUKOB JIMAJIOra, OOHapyKUBaTh pa3inune U CXOICTBO
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 HCIIOJB30BaTh NPEUMYIIECTBA KOMAaHAHON W HMHIVUBUAYaJIbHOH pabOTHI MpH
peleHny yuyeOHbIX MaTeMaTUYEeCKHUX 3a/ay;

NPUHUMATh 1€b COBMECTHOM JEATEIbHOCTH, IUIAHUPOBAaTh OPIraHMU3AlMI0 COBMECTHOMU
paloThl, pacrpenenaTh BUAbI pabOT, IOTOBAPHBATHCSA, OOCYXIaTh NMPOLECC U PE3yibTar
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B T'PYNIOBBIX (QopMmax paboThl (00CykIeHus, OOMEH MHEHHSIMH, MO3TOBBIE
HITYpPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
IPYTMMH 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 peleHus C Y4ETOM HMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEHICHUH ¢ yU€TOM HOBOM HH(OpMAIIHH.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CHOCOOaMHM CaMOMPOBEPKH, CAMOKOHTPOJII IMpolecca M pe3yjbTaTa pelIeHUs
MaTeMaTHYECKOH 3a7auu;

MpeNBUJIETh TPYAHOCTH, KOTOpPblE MOTYT BO3HUKHYTh MpPH pPELIEHUH 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 JOCTHKEHUS WIM HEAOCTH)KEHUS LEIH, HAaXOAWTh OIIHUOKY, TaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI



K koniry o0y4enus B 8 kjacce 00y4JaroImuics MOIyduT CIACIYIOIUE IPEIMETHBIE Pe3yIbTaThI:

Ymucna v BoIYMCTICHUS

Hcnonp30BaTh HaYaJIbHBIE ITPEICTABICHHS O MHOKECTBE JCHCTBUTEIIBHBIX YUCEI IJIs1 CPAaBHEHUS,
OKPYTJIEHUS U BBIUUCIIEHUH, N300pakaTh 1€HCTBUTENIbHBIE YHCIIA TOUKAMH Ha KOOPIMHATHOM MIPSIMOA.

[TpuMeHsATh MOHATHE APUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTh KBAJpaTHbIE KOPHHU,
UCTOJIB3Ys MPU HEOOXOAMMOCTH KAIBKYIISTOP, BEIIOIHITH PEe0Opa30BaHMs BEIPAXKEHUH, COepIKAIIIX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Vcnonb30Bath 3anucu OOJIBIIMX U MaJIbIX YUCEN C MIOMOLIBbIO JIECATUYHBIX Apo0Oei U creneHen
guciaa 10.

Auaredpanyeckue BbIpaKeHHs

[IprMeHATH MOHATHE CTETIEHU C LIEIbIM I10Ka3aTeNIeM, BBIITOJIHATH IPEOOpa30BaHMsl BbIPAXKEHUH,
COJIEPIKAIMX CTEIIEHU C LEJIBIM IIOKA3aTEIIEM.

BbINONMHATE TOXK/IECTBEHHBbIE TPEOOPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE IPaBHII
JEHCTBUI HaJl MHOTOWIEHAMHU U aJireOpandyecKuMU JpOoOsiMHu.

PackiagpiBaTh KBaspaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumMeHnsaTh npeoOpa3oBaHMs BBIPRKEHUH Ul pelleHHs pa3iIM4yHbIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 pEabHON PAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pemarp nmHelHbIe, KBapATHBIE YPABHEHMS U PAllMOHAJIbHBIC YPABHEHUS, CBOALIMECS K HUM,
CUCTEMBI JIBYX YPABHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBouTh mIpOCTEHIINE HCCIECNOBAaHUS YPAaBHEHMM W CHCTEM YpPAaBHEHUH, B TOM YMHCIIE C
NpPUMEHEHHEM TpauuecKuX NpPEeACTaBICHUN (yCTaHABIMBATh, UMEET JM YpaBHEHHE WJINM CHCTEMa
ypaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBbKO, U IpoYee).

[lepexoauTh OT cl1OBECHON (OPMYIMPOBKH 3a/1aui K €€ alreOpandeckoi MOJENTU C IMOMOIIbIO
COCTaBJICHUs] YPAaBHEHUSI UJIU CUCTEMbl YPaBHEHU, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

[IpuMeHsTh CBONCTBA YMCIOBBIX HEPABEHCTB MJISi CPAaBHEHHUS, OLIEHKH, pellaTh JIMHEWHBIE
HEPaBEHCTBA C OJIHOM MepeMEHHOW M UX CHUCTEMBI, JaBaTh IrpaUUYecKyl0 WILTIOCTPALMI0 MHOXKECTBA
pELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHT

[lonumarh U KCHONB30BaTh (YHKIMOHAJIBHBIE MOHSATHS M A3BIK (TEPMHMHBI, CUMBOJHYECKHE
0003HauYeHMs), ONpeAeiATh 3HaueHHe (YHKUMU IO 3HAYCHMIO apryMEeHTa, ONpeAeNsTh CBOWMCTBa
¢byHK1IMU Mo €€ rpaduKy.

Crpouts rpaduku 31€eMEeHTapHbIX PYHKINN BUA:

y =k/X,y=x2,y=x3,y = x|, y = VX, ONiCBIBATH CBOICTBA YNCIOBOH (YHKIIHH IO e rpaduKy.

OcHoBHBIE BHU/IbI ACATCJIBHOCTH YYALIIUXCS HA YPOKE

1. ITo ¢popme opraHu3anuu: y4acTBYIOT BO (pOHTaIbHOM paboTe, paboTaloT B rpymmnax, B napax,
paboTaroT MHAUBHUYAIBHO.

2. [1o ¢opme BBITIOIHEHUS 3aJaHUS: CIYILIAIOT, TUIIYT, PEIIal0T YCTHO U MUCbMEHHO, YUTAIOT,
OOBSICHSIIOT, HAOTIOAIOT, CTPOST MOJIENb (PUCYHKH, CXEMBI, UePTEXK, BHIKIIAKY, MATEMaTHIECKHE
3aMucH), OTBEYAIOT, CYMTAIOT, IPOBEPSIOT, KOMMEHTUPYIOT, TPOTOBAPUBAIOT BCIIYX («IIPO ce0s»),
OLICHUBAIOT, JOIIOJIHAIOT.



3. [To xapakTepy mo3HaBaTEeIbHON ACATEIHHOCTH (AKTUBHOCTH ): IEUCTBYIOT 11O 00pasiy; MIaHUPYIOT
ACATCIIbHOCTD, IICPCHOCAT 3HAHWA, YMCHUA B HOBYIO CUTYalluIO, HIYT APYIruc CHOCOGBI peuiCHus; Uuc-
CIIEIYIOT; MOACIUPYIOT; CAMOCTOSITEIbHO COCTABJISIOT; PELIAIOT IPOOIeMy.

4. ITo BUAaM MBICITUTENILHOMN I€ATEILHOCTU: CPABHUBAIOT, YCTAHABIIMBAs Pa3IMUHOE UITH 00I1Iee;
AHATM3UPYIOT, CHHTE3UPYIOT, a0CTParupyrT, KOHKPETU3UPYIOT, 0000IIa0T, JOKA3bIBAIOT,
YCTaHABJIMBAIOT 3aKOHOMEPHOCTb, PACCYKIAK0T, 1€JAI0T NHIYKTUBHBINA BBIBOJ, I€TAI0OT A€ yKTUBHBIN
BBIBOJI, IPOBOAST aHAJIOTHIO, BEICKA3BIBAIOT JOTAJKY (IOMYILEHHE, TUTIOTE3Y ), BBIBIISIOT CIIOCOO
peuieHus (mprueMbl paboThl), HAXOAAT MPUUMHHO-CIIEICTBEHHBIE 3aBUCMOCTH, KJIaCCUPHUIIUPYIOT,
CUCTEMAaTHU3HUPYIOT, CTPYKTYPHUPYIOT, BBISBISIOT CYIIECTBEHHOE; BBIICTSIOT TJIABHOE B YIEOHOM
nH(pOpMaLIUU, CAMOCTOATEIHHO (OPMYIHUPYIOT MPABUIIO, 3aKOH.

5. I1o BumaM y4eOHOM AESITEIIBHOCTH: BOCIIPUHUMAIOT WJIA BBIJCISIOT YUeOHYIO 11€Tb, 3a71a49Y;
Pa3BICHSIOT, C KaKOM 1IeJIbI0 Ha YPOKE BBITIONIHSIACH OMpe/eIeHHAs TPAKTUYECKasl IeATeIbHOCTE;
yCTaHABIMBAIOT IPAHUILy MEXIY U3BECTHBIM U HEU3BECTHBIM; YCTAaHABIMBAIOT HECOOTBETCTBUE MEXKIY
YCIIOBUSIMU HOBOW y4eOHOM 3a7ja4i U U3BECTHBIMH CITOCOOAMHU JICHCTBUH; OMPEICISAIOT CIIOC00
BBITIOJTHEHUS Y4€OHOTO 33JaHUST; INITAHUPYIOT 3TAIlbl U MTOCIIE0BATEIbHOCTD BBIMOIHEHHS Y4eOHOTO
3a/IaHMsl; OCYIIECTBIISIIOT CAMOKOHTPOJIb CBOMX JICUCTBUH M TIOJYUEHHBIX PE3yJIbTAaTOB, COOTHOCST UX
¢ 00pa31oM (aIrTOPUTMOM) M YCTaHABIIMBAIOT UX COOTBETCTBHE MJIM HECOOTBETCTBUE; UCTIPABIISIOT
OIHI/I6KI/I, OILICHUBAKOT OTACJIBHBIC onepaunn 158 p€3YJII)TaTI)I y‘I@6HOﬁ JACATCIBbHOCTH, Jal0T
MIPOTHOCTUYECKYIO OIIEHKY CBOMX BO3MOXHOCTEH OTHOCHTEIBHO PEIlIeH!Us] TOCTABICHHON Nepe]] HUMU
yaeOHOM 3a/1a4H.

OpraHmamm HpOCKTHOﬁ H HCCJIeI0BATEIbCKOM AeSITEIbHOCTH YUaluxcs

[TpoexTHas UccienoBaTENbCKas AEATEIBHOCTD yYallluXcsl IPONKUCaHa B CTaHAapTe 00pa30BaHMUsL.
IIporpaMMBbl BceX LIKOJIBHBIX IPEIMETOB OPUEHTHPOBAHBI HA JAHHBIN BUJ IeATeNnbHOCTH. [TpoexTHas
NESTETLHOCTh YYAIlIUXCsl CTAHOBUTCSI BCe OoJiee aKTyaabHOM B COBpeMEHHOM menaroruke. M 3To He
cllyyaifHO, BeJlb UMEHHO B MpOIIecce MPaBUIbHON CaMOCTOSATENIBHOM pabOThl HAJl CO3/1aHUEM IPOEKTa
nydmie  Bcero  (QopMuUpyeTcs KyJIbTypa yYMCTBEHHOTO TpyJda YYE€HHKOB. A  TOBCEMECTHas
KOMIIBIOTEPHU3ALMsl TTO3BOJISIET KAKIOMY YUUTEN0 Oojiee TBOPUYECKH MOAXOJUTh K pa3paboTKe CBOMX
YPOKOB, a TakXke cAelaTb oOpa3oBaTENbHBIM Ipolecc 00Jie€ HMHTEPECHBIM, DPAa3HOOOPA3HBIM U
COBPEMEHHBIM.

I/IHCTp}IMeHTOM AOCTHXKCHUSA IUIAHUPYCMBIX JIMYHOCTHBIX, MCTANPCAMETHBIX W MPECAMCTHBIX
pe3yabTaTOB SBISIIOTCA YHHMBEpCalbHble ydeOHble AeUCTBUS. D(P(PEKTUBHBIM METOJAOM CHUCTEMHO-
ACATCIIBHOCTHOI'O TOAXO0Ja ABJISACTCS NPOCKTHAA ACATCIIBHOCTD.

HpOGKTHaSI ACATCIIBHOCTD ABJIACTCS 4aCThIO CaMOCTOSITEIIHbHOM pa6OTI)I yJamuxcs. KauecTBenHo
BBITIOJTHEHHBIN MTPOEKT — 3TO MO3TAITHOE INIAHUPOBAHUE CBOMX JIEHCTBUM, OTCIEKUBAHHUE PE3YJIbTATOB
cBoel paboTel. [IpoekT — BpeMeHHas LieJeHanpaBieHHas 1eATeIbHOCTh Ha MOJIyYeHHE YHUKAIBHOTO
pe3yJbpTaTta .

[lenp NPOEKTHO-HCCIENOBATEIBCKON NEATENIBHOCTH ydanuxcss B paMmkax HOBeIXx PI'OC:
(dbopMHpOBaHNE YHUBEPCATIBHBIX YUEOHBIX JIeHcTBHHA. Vcnonbp30BaHME MPOEKTHO-UCCIIEI0BATEIbCKON
ACATCIIBHOCTH Ha YPOKax H BO BHeypO‘IHOfI ACATCIIBHOCTH ABJIACTCA CPCIACTBOM (i)OpMHpOBaHI/IH
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBHM, KOTOPbIE B CBOIO OUEPE/Ib:

e 0o0ecrneynBaroT yyaleMycst BO3MOKHOCTb CAMOCTOSITENILHO OCYIIECTBIATh AEATEIbHOCTh YUEHUS,

® CTaBUTH yqe6H1>1e e, HMCKaTb M HCIIOJb30BATH HGO6XOHI/IMI)IG cpeacrea u CHOCOOBI HX
JOCTUKEHMS,

® yMeTh KOHTPOJIMPOBATH U OLICHUBATh YUEOHYIO I€ATEILHOCTD U €€ Pe3yJIbTaThl;

¢ CO3ar0T YCJIOBHA PA3BUTUA JIMYHOCTH U €€ CaMOpCAIM3allud HAa OCHOBC «YMCHUS YUUTHCI» U
COTPYAHUYATH C B3POCIBIMU U CBEPCTHUKAMU.



YMeHue yuuThes

o0ecneunBaeT JUYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY OOPAa30BaHMIO, BHICOKYIO COI[MAIBHYIO U

po¢eCCHOHABHYI0 MOOUILHOCTD;

o0ecneunBalOT YCIEIHOe YCBOCHHE 3HAHUM, YMEHUN U HaBBIKOB;

(dhopMUpOBaHNE KAPTUHBI MUPA, KOMIETEHTHOCTEH B JIF000i MpeIMETHOM 00JIaCTH MO3HAHUS.
K Ba)KHBIM MOJIOKHUTENHHBIM (DAKTOPAM MPOCKTHON AESITETbHOCTA OTHOCSTCS:

MOBBIIICHUE MOTUBAIIUY YYAIIUXCSI IPU PEIICHUH 33]1aY;

pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEN;

CMEIIIEHUE aKI[EHTa OT MHCTPYMEHTAJIHHOTO MOIX0/1a B PEUICHUH 32/1a4 K TEXHOJIOTHYECKOMY;

(hopMHpOBaHHE YYBCTBA OTBETCTBEHHOCTH;

CO3/IaHH€ YCTIOBHM JIJIsl OTHOLLIEHUI COTPYAHUYECTBA MEKY YUUTEIEM U YUalIUMCS .

OcHOBHOM MPUHIUT paOOTHI B YCIOBUIX MIPOEKTHOM EATEIBHOCTH — OMEPEKaAIOIIEe CaMOCTOATEIbHOE
O3HAKOMJICHHE IIKOJBHUKOB C YYE€OHBIM MATEpHAIOM W KOJUICKTUBHOE OOCYKIIEHHE Ha YpOKax
MOJIYYEHHBIX PE3YJIBTATOB, KOTOPbIE OPOPMIISIFOTCS B BUJIE OTIpeiesieHnit 1 TeopeM. B aTom ciiydae ypok
MOJIHOCTBHIO YTPayMBaeT CBOW TPAIUIIMOHHBIC OCHOBAaHUS M CTAHOBHUTCS HOBOWM (HOpMOI OOIIeHUs
YUMUTENS U y4aIIUXCs B [JIAHE POU3BOJACTBA HOBOT'O U1l YUYEHUKOB 3HAHUS.

Turnsr BaHaHHﬁ, npeajiaracMbixX y4CHUKAaM B XOAC IIPOCKTA:

NPAaKTUYECKUE 3aJaHusl (M3MEpPEHMsI, YEPUYCHHUs C TOMOIIbI0 YEPTESIKHBIX HHCTPYMEHTOB,
paspe3aHusi, crudaHusi, pUCOBaHUSA U Jp.)

MIPAKTUYECKHEC 3a/1a49M — 3a]]a91 IPUKIIATHOTO XapaKTepa;

MPOOJIEMHBIC BOMPOCH], OPUCHTHUPOBAHHBIC HAa (HOPMHPOBAHUE YMEHWH BBIABUTATh THIIOTE3HI,
00BSACHATH (aKThl, 000CHOBBIBAThH BHIBOJIBI;

TEOpEeTUYECKHEe 3a/1aHus Ha MOUCK U KOHCIIEKTUPOBaHHE WH(GOpMaIUH, ee aHaInu3, 00001IeHne
T.IL;

3aJla4¥ - COBOKYITHOCTh 33JJaHUH Ha UCITOJIb30BaHNE OOIIHX IS HUX TEOPETUICCKUX CBEICHHIM.

OcCHOBHBIE 3TaIIbI OopraHu3anuu HpOCKTHOfI ACATCIIBHOCTU YHallIUXCA .

1. IloaroroBka K BBINOJHEHUIO IIpoeKTa ((hopMHUpOBaHKE TPYI, Bblaya 3aaHuil. Beioop Tembl
U 1eNell MpOoeKTa; OomNpeAeseHne KOJIWYEeCTBA YYAaCTHHUKOB MPOEKTa). Yualiuecss 0O0CYXIaroT
TEMy C YYWTeJIEeM, I[IOJIy4aloT IpH HEOOXOAMMOCTH JOIMOJHUTEIbHYI0 HH(OpMAIHIO,
YCTQHABJIMBAIOT IEJH: YYUTEIh 3HAKOMHUT YYallUXCS C CYThIO MPOEKTHOW NeSATEIHHOCTH,
MOTUBHUPYET yUYaIlIUXCsl, TIOMOTaeT B TOCTAaHOBKE LieJIeH.

2. InanupoBanue paboTel  (pacmperenieHHe  OOS3aHHOCTEH,  ONpeAeJICHHEe  BpPEMEHH
MHAUBUYaIbHOM paboThl). OnpeneneHne HCTOUHUKOB HH(OpMALMK; TUIAHUPOBaHHUE CIIOCOO0B
cOopa u aHaM3a MHPOPMAIWH; TUITAHUPOBAHUE MTOTOBOTO MPOIYKTa (POPMBI MpenCTaBICHUS
pe3yiabTara): BBITYCK Ta3€Thl, YCTHBIM OTYET C JEMOHCTpalMell MaTepHalioB U JAPYTHX;
YCTaHOBJIEHHE KPUTEPUEB OLIEHKH PE3YJIbTaTOB; paclpe/eseHne 003aHHOCTEeH Cpeay WICHOB
KOMaH/Ibl: y4yallluecsi BIpadaThIBAIOT IJIaH JCHCTBUM; yUUTENb MpelaraeT Uaeu, BHICKa3bIBaeT
MPEATIONIOKEHNUS, OTIPEEIISIET CPOKH PAOOTHI.

3. HccuaenoBaHue: ydamyecs OCYHIECTBISIOT MOUCK, OTOOp M aHalIM3 HYKHOW HMH(pOpMAaIH;
HKCIIEPUMEHTHPYIOT, HAXOAT MYTH PEIICHUST BOZHUKAIONIUX TMPO0JIeM, OTKPHIBAIOT HOBBIC IS
ceOst 3HaHMSI, YUYUTEb KOPPEKTUPYET XOJ BBITOJIHEHUS paObOTHI.

4. O0oO0meHune pe3yabTaToOB: ydariuecss 0000IIAI0T MOJNyYeHHYI0 HHpopMauio, GOpMyIupyroT

BBIBOJIbI 1 O(OPMIISIOT MaTepual Ui IpyNIoBOi Mpe3eHTalllu.

Ipe3enTanus (0TYET KAXKJOW TPYIIIHI HITM YIEHUKA OCYIIECTBIISIETCS IO OKOHYAHUH MPOEKTA).

6. OueHka pe3yJabTaTOB MPOEKTHOM NEATEILHOCTH U MOJBEACHHUE WTOTOB: KaXKJblH YYEHUK
OLIEHUBAET XOJl U Pe3ylbTaT COOCTBEHHOM NEATENLHOCTH B IpymIle, Kaxjaas padouas rpynmna

o



OLICHUBAET JEATEIBHOCTh CBOMX YYaCTHUKOB; YUHUTEIb OLEHUBACT ACATCIBHOCTH Ka)KI0TO
YUYCHHKA, TOJIBOJIUT UTOTH MPOBEICHHOHN yJalIUMUCS pabOThl, OTMEYAET yCIEeXH KaxI0T0.

BbINyCKHHUK HAY4YUTCS:

IUTAHUPOBATh M BBINOJHATH Y4eOHOE HCCIEeIOBaHME M YYEOHBIH MPOEKT, HCIONb3YS MOIEIH,
METO/]Ibl U IPUEMBI, aJIEKBATHBIE UCCIIEAYEMON MTPOOIIEME;

BBIOMPATH M UCIOJIB30BATH METO/IbI, PEJICBAaHTHBIE pPaccMaTprUBaeMoii mpoodeme;

pacrno3HaBaTh U CTaBUTh BOIIPOCHI, OTBETHI HA KOTOPHIE MOT'YT OBITH IIOJYyYEHBI IIyTEM HAyYHOTO
HCCIIeIOBaHMsI, OTOMPATh a/leKBaTHbIE METO/BI MCCIEI0BaHUsA, (OPMYIUPOBATh BHITEKAIOIIUE U3
UCCIIEIOBaHUS BBIBOBL;

HCIIOJIb30BaTh TAaKME€ MaTeMaTU4YECKUE METOJbl M IPHUEMBbI, Kak aOCTpakuus W HJeaIn3alus,
J0Ka3aTeNIbCTBO, JOKA3aTeNbCTBO OT MPOTUBHOIO, 10KA3aTEIbCTBO IO aHAJIOIMH, OIIPOBEPIKEHUE,
KOHTPIIPUMEDP, WHIYKTUBHBIE U JEAYKTUBHBIE pACCYKICHMs, MOCTPOEHUE U HCIIOJIHEHUE
JITOPUTMa;

UCIOJIb30BAaTh TAKUE €CTECTBEHHOHAYYHbIE METO/bl M IpUEMbl, KaK HaOJII0JIeHHE, [TOCTaHOBKA
pOOJIEMBI, BBIBIKEHHE «XOPOIIEH TUIIOTE3bD», IKCIIEPUMEHT, MOJCITUPOBAHHUE, TEOPETHIECKOE
000CHOBaHHUE, YCTAaHOBJIEHUE I'PAHUL] IPUMEHUMOCTH MOJIEJIH/TEOPHH;

HCIIOJIb30BaTh HEKOTOpPBIE METOABl IOJIYYEHHs 3HAHUM, XapaKTEpHbIE M COLUAIBHBIX H
HCTOPUYECKUX HAyK: MOCTAHOBKA MPOOJIEMBI, ONPOCHI, OMUCAHUE, OOBICHEHUE, HCIIOIb30BaHHUE
CTaTUCTMYECKHUX JAaHHBIX, HHTepIpeTanus (HakTos;

SCHO, JIOTMYHO M TOYHO M3JaraTb CBOKO TOYKY 3pPEHHS, HCIIOJIB30BAaTh S3BIKOBBIE CPEICTBA,
aJleKkBaTHbIE 00CyXk1aeMoi podieme;

oTIMyaTh (AKTBl OT CYXKAECHUH, MHEHUH M OLEHOK, KPUTUYECKM OTHOCHTBCA K CYXICHMSM,
MHEHUSM, OLIEHKAM, PEKOHCTPYHUPOBATh UX OCHOBAHUS;

BUJETh U KOMMEHTHPOBATh CBSI3b HAYYHOIO 3HAHUS MU LIEHHOCTHBIX YCTAaHOBOK, MOPAaJIbHBIX
CYXACHHUU ITPH MOITYYEHUH, PACIPOCTPAHEHUH U IPUMEHEHUN HAYYHOT'O 3HAHUS.

Bbmycmmx noayuum 603MONHCHOCHIb HAYUUMbCA:

CAMOCMOSIMENbHO 3a0YMblEAMb, NIAHUPOBAMb U GbINOJHAMb YYeOHOe UCCedosanue, YUeOHbll U
COYUANBHBII NPOEKN;

UCNOIBL306aMb 002A0KY, 03apPeHUe, UHMYUYUIO,

UCNONBL306AMb  HEKOMOpble Memoobl NOAVYeHUs 3HAHUU, XAPAKmepHvle Ol COYUAIbHLIX U
UCMOPUYECKUX HAYK: AHKEMUPOBAHUe, MOOEIUPOBAHUE, NOUCK UCTIOPUYECKUX 00PA3YO08;
UCNONb306AMb  HEKOMOPble — NpUemMbl  XYOOICECMBEHHO20 — NO3HAHUS — MUpa.  YeloCmHOe
omobpadiceHue Mupa, 0O6PaA3HOCMb, XY00HCECHBEHHDIU BLIMbLCET, OP2AHUYECKOe eOUHCMB0 00ue2o,
0C00EeHH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATIBHOCTL,

YeneHanpasieHHo U OCO3HAHHO PA38UBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU, 0C8AUBAMb
HOBble A3bIK08ble CPeOCmBa;

0CO3HABAMb CB0I0 OMBENICMEEHHOCMb 3 00CMOBEPHOCMb NOJYYEHHbIX 3HAHUL, 34 KA4ecmeo
8bINOJHEHHO20 NPOEKMA.



TEMATHYECKOE IINTAHUPOBAHHUE

LeneBoii mpuoputer Ha ypoBHe QOOQO: co3maHue ONArONPHUATHBIX YCIOBUW JUISS Pa3BUTHUSA
COLIMAJIbHO 3HAYUMBIX OTHOILIECHUH IKOJbHUKOB U, IIPEK/IE BCETO, LIEHHOCTHBIX OTHOLICHMIA:

1.
2.

10.

K CEeMbE KaK I'JIaBHOM OMOpE B )KM3HU YEJIOBEKA U HICTOYHUKY €r0 CYACThS;

K TPyZly KaKk OCHOBHOMY CIIOCO0Y TOCTHKEHUS )KU3HEHHOTO 0JIaronory4us 4eJI0BeKa, 3aJ0ry
€ro YCHElmHOro NpOo(pEeCcCCHOHATBLHOIO CaMOOIPEIEICHUSI M OIIYIIEHUS YBEPEHHOCTH B
3aBTPAILHEM JIHE;

K CBOEMY OTEYECTBY, CBOCH Mayioi u 60biIoi PoirHe Kak MecTy, B KOTOPOM YE€JIOBEK BBIPOC
Y MO3HAJI IIEPBbIE PaJIOCTH U HEYJauH, KOTOpas 3aBellaHa €My MpPeJIKaMu U KOTOPYIO HYKHO
obeperats;

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

K MUPY KakK IJIaBHOMY MPUHIUITY YEIOBEYECKOTO OOIEKHUTHS, YCIOBHIO KPEMKON APYKOBbI,
HaJI&)KMBAHUIO OTHOIICHUH C KOJUIETaMH 110 paboTe B OYAyIIeM U CO3AaHUI0 OJIarOnpUsITHOTO
MUKPOKJIMMAaTa B CBOEH COOCTBEHHOM CeMbe;

K 3HAHMSIM KaK MHTEJUIEKTYalbHOMY pecypcy, oOecneunBaroeMy Oyayliee 4esloBeKa, Kak
pe3yNbTaTy KPOMOTIMBOTO, HO YBJIEKATEIBHOTO y4eOHOTO TPYAa;

K KyJbType Kak JyXOBHOMY OOTraTCTBY OOIIECTBA M Ba)XXHOMY YCIOBHUIO OUIYIIECHUS
YEJIIOBEKOM IOJHOTHI TPOKUBAEMOMN KU3HHU, KOTOPOE AAKOT EMY YTEHUE, MYy3bIKa, HICKYCCTBO,
TeaTp, TBOPYECKOE CaAMOBBIPAKEHUE;

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

K OKPYXAaloIIUM JIOASM Kak 0e3yCIOBHON U abCONIOTHOM HEHHOCTH, KaK PaBHOIPABHBIM
COLIMAJILHBIM TIAPTHEPAM, ¢ KOTOPHIMH HEOOXOJMMO BBICTPAaWBATH JTOOPOKEIATEIHHBIC H
B3aMMOIIO/IJICP’KUBAIOIINE  OTHOIICHUS, JAlollMe YeJOBEKYy paaocTh OOIIeHHS U
MO3BOJISIIOIINE U30€eraTh YyBCTBA OJIMHOYECTBA;

K caMuM ce0e Kak X035i€BaM CBOeH CyIb0bI, CAMOOTIPEISISIFOIIMMCS U CAaMOPEaTU3YIOITIMCS
JUYHOCTSIM, OTBEUAIOIIIUM 3a CBO€ COOCTBEHHOE OyayIiee.

dopmupyemMble

HaumeHoBaHue
COLHATBLHO DuiekTpoHHbIE (UG POBbIE)

pa3iesioB U TeM KosnyecrBo

3HAYUMBIE, o0pa3oBaTesbHbIe pecypChl
MPOrpaMMblI 4acoB

LHIEHHOCTHBbIE
oTHoweHust (Ne)

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

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

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

bubmorexka IIOK

Crenent ¢ nebim 7 https://m.edsoo.ru/7f417af8

nmoxKa3arTteJjaemM

KBaapaTHbiii Tpéx4iieH

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

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

Aaredpanyeckue 2,3,4,5,6,7, buoauorexka [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 2,4,56,8,9,10
HepaBeHCTBa. 15 Bbub6anorexa HHOK
KBaaparnbie https://m.edsoo.ru/7f417af8
YPaBHEHUS
Zpa::eﬂm:;: 13 2,4,5,6,8,9,10 Bu6smoreka IIOK
cpapencrha. . https://m.edsoo.ru/7f417af8
Cucrembl ypaBHEeHU
Zpa::eﬂm:;: 19 2:4,5,6,8,9,10 Bu6smoreka IIOK
CpaBcHeTBa. https://m.edsoo.ru/7f417af8
HepaBencrBa
®ynknun. OCHOBHBbIE 5 3,4, 6,7,10 bubmmorexka IHHOK
MOHATHSA https://m.edsoo.ru/7f417af8
®yunkuuu. Yuciosblie 9 3,4, 6,7,10 bubmmorexka IHHOK
¢yHknun https://m.edsoo.ru/7f417af8
IloBTOpEHUE M 6 1,2,3,4,5,6,7, buommorexka IHHOK
00o0eHne 8,9, 10 https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO 102
YACOB IO

ITPOI'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)

Nen/m| Hara Tema ypoka JlomainHee 3a/1aHHe
1 04.09.2024 KBapaTHBIil KOPEHb 13 THCIA JunakTuyeckue KapTOuKu
2 05.09.2024 TonsTre 06 HPPAIHOHANEOM THCIe JniakTnyeckue KapTouKu
3 06.09.2024 | JlecATUYHBIC MPUOTMKEHUS UPPAITMOHATIBLHBIX Junaktuueckue KapTOUKU

qrces
4 11.09.2024 | JlecaTUYHbBIC TPUOIMKEHUS UPPALIMOHATBHBIX JunakTrnueckue KapTOuKH
qucell
12.09.2024 . §1,5-10,16-18 Heu
S) JleiicTBUTENBHBIE YKCIIA
13.09.2024 o §2, 28-31 Heu
6 CpaBHeHUe 1eHCTBUTENbHBIX YHCEI
18.09.2024 o §3, 38-45 Heu
7 CpaBHeHuE 1eHCTBUTENbHBIX YUCEI
19.09.2024 o o §3, 46-50 Heu
8 Apudmerndeckuil KBapaTHbIM KOPEHb
g | 20.09.2024 Vparere Bua X = a §4, 59-62 neu
25.09.2024 N o §5, 75-78 neu
10 CoiicTBa apruMeTHUECKUX KBapaTHBIX KOPHEN
26.09.2024 y . | §6,84-86 Heu
11 CaoiicTBa apruMeTHUECKUX KBapaTHBIX KOPHEN
12 27.09.2024 | TIpeoOpazoBaHUE YHCIOBBIX BBIPAXKEHUH, §6,7, 90-94 Heu
CoJIeprKallliX KBaJIpaTHbIE KOPHU
13 02.10.2024 | IIpeoOpa3oBaHUE YUCIOBBIX BBIPAKECHUH, §7, 95-99 neu
COoJIepKalIiX KBaJpaTHbIE KOPHU
14 03.10.2024 | TIpeoOpa3oBaHKE YHUCIOBBIX BBIPAXKEHUI, §7, 100-105 Heu
coJIepKallliX KBaJIpaTHbIE KOPHU
15 04.10.2024 | IIpeoOpa3oBaHUE YUCIOBBIX BBIPAKECHUH, §8, 118-123 Heu
CoJIepKalliX KBaJpaTHbIE KOPHU
09.10.2024 §8,125,127
16 CrerneHs ¢ 1eNbIM NT0Ka3aTeaemM
10.10.2024 | CrangapTHas 3amuch yncia. Pasmepsl 00beKTOB §9, 129-133 Heu
17 OKpY’KaIOIIero MUpa (0T 3JI€MEHTapHBIX YaCTHUIL /10
KOCMHUYECKHX 00BEKTOB), JUIUTEIBHOCTh
IIPOLIECCOB B OKPY’KAIOILLEM MHPE
11.10.2024 . §9,134-137 neu
18 CBolicTBa CTENEHHU C EJIBIM ITOKa3aTelleM
16.10.2024 . §10, 150-156 neu
19 CBolicTBa CTENEHHU C LEJIBIM IT0KA3aTENEM




20 17.10.2024 CBolicTBa CTCIICHH C ICJIBIM ITOKa3aTeIeM §10, 157-162 neu

21 18.10.2024 CBOICTBA CTEIEHHU C IIEILIM ITOKA3aTEIEM AnnakTidecKue KapTokn

22 23.10.2024 CBOICTBA CTETNICHU C IICJIBIM TTOKa3aTesieM AMIaKTHYECKHE KAPTOHKH

24.10.2024 o §11, 197-200 Heu
23 KBanpatHblii TpéxuiieH
25.10.2024 S §11, 201 Heu,202,204

24 KBaapatHplii TpExusieH

o5 06.11.2024 | Pa3zno)keHHE KBaIpaTHOIO TPEXUICHA Ha §12,207-212 Heu
MHOKHUTEJIH

26 07.11.2024 | Pa3znokeHHE KBaJpaTHOTO TPEXUJICHA Ha §12,213-215
MHOKHUTEJIN

97 08.11.2024 | KouTpoabHas padbota no tTemam "KBajaparHbie §13, 220-224 Heu
kopHU. Crenenu. KBagpatubiii TpexusieH"

28 13.11.2024 AureGpamdeckas apoGh § 13-14, 225, 228-230 Heu

29 14.11.2024 | ]JlomycTUMBbIE 3HAYEHUS MIEPEMEHHBIX, BXoaAmux B | §14, 233,236
anreOpanvecKue BEIPAKCHHS

30 15.11.2024 | [TonyCTUMBbIE 3HAUEHU [IEPEMEHHBIX, BXOAAIMUX B | JMIaKkTHUECKHE KapTOUKHU
aIreOpanvdecKue BhIPKCHUS

31 20.11.2024 OCHOBHOE CBOMCTBO aJlIreOpandecKon 1poou §15,238-239, neu

gy | 21.11.2024 Coxparerie apoGeii §15, 240-241 Heu

33 22.11.2024 Coxpamenne apoGei §15,242-243 Heu

34 27.11.2024 Cokpamenne apoGeii §16, 246-255 Heu

35 28.11.2024 | CnoxeHue, BBIUUTAHNE, YMHOXKEHHE U JIEJICHUE §17,261-266 Heu
anreOpanvecKkux apooeit

36 29.11.2024 | CnoxeHue, BBIUUTAHUE, YMHOXKEHHUE U JICTICHUE §17,267-271 Heu
anredpandeckux apooeit

37 04.12.2024 | CnoxeHue, BHIYUTAaHUE, YMHOKEHHUE U JIETICHUE §18,273-278 Heu
anreOpanvecKux Apooeit

38 05.12.2024 | CnoxeHue, BBIUUTAHUE, YMHOKEHUE U JICTICHUE §19, 281-286 Heu
areOpanyeckux Apooeit

39 06.12.2024 | IIpeoOpa3oBaHHE BBIPAXKEHUH, COEPIKAILUX JunakTuyeckre KapTouKu
anreOpanveckKue apoou

40 11.12.2024 | TIpeoOpa3zoBaHKEe BBIPAKEHUHN, COJIEPIKAIINX JlnakTnyecKkue KapTouKu
asreOpanyeckue Apodu

41 12.12.2024 | TIpeoOpa3oBaHME BBIPAXKEHUI, COAEPIKALIIX §20, 306-311 Heu
anreOpanveckKue apoou

42 13.12.2024 | KoHTpoisbHas pabota 1o Teme "Anredpanyeckas §20,312-315 neu

Jpoop"




43 | 18:12.2024 KBaIpaTHO® ypaBHEHHe §21, 316-320 Heu
44 19.12.2024 HenosiHoe kBafpaTHOE ypaBHEHUE 321, 322-326 neu
45 20.12.2024 IIpomMe:xxyTOoYHAasi KOHTPOJIbHAsI padoTa §22,327-332 neu
46 25.12.2024 dopmyiia KOpHEN KBAIPaTHOI'O YPAaBHEHUS §22,333-336 neu
26.12.2024 . §23, 340-346 Heu
47 dopmysa KOpHEH KBapaTHOTO ypaBHEHUS
27.12.2024 o §23, 347-353 Heu
48 dopmysa KOpHEH KBapaTHOTO YpaBHEHHS
49 09.01.2025 Teopema Buera §24, 362-367 Heu
50 | 10-01.2025 Teopema Buera §24, 368-371 Heu
15.01.2025 o JIngakTHYeCKUe KapTOUKH
o1 Pemenne ypaBHeHU, CBOASIIUXCS K KBaJPATHBIM
16.01.2025 o JluiakTnyecKue KapTouKu
52 Pemennie ypaBHeHUH, CBOIALINXCS K KBAAPATHBIM
53 | 17:01.2025 [Tpocreiimme ApoOHO-palMOHAILHBIC YPaBHEHUS §25,403-405 Heq
22.01.2025 . §25, 408-412 Heu
54 [Tpocreiimue ApoOHO-pallMOHANIEHBIE YPABHEHUS
55 23.01.2025 | Pemienre TEKCTOBBIX 3aJ1a4 C TIOMOIIIBIO §26, 417-423 neu
KBaJIPATHBIX YPaBHEHHI
56 24.01.2025 | Pemenue TEeKCTOBBIX 3a71a4 C IIOMOIBIO §27,428-432 Heu
KBaIPAaTHBIX YPaBHEHUMU
57 29.01.2025 | KonTtponbHas padota no teme "KBagparHbie §28,433-437 Heu
ypaBHeHus"
30.01.2025 | JIuHeiHOE ypaBHEHHE C IBYyMsI IEpEMEHHBIMY, €T0 | §28, 438-442 Heu
58 rpaduk, IpUMEPHI PEIICHUST YPABHEHHH B IIEJIBIX
qHCIIax
31.01.2025 | JIuHeiHOE ypaBHEHHE C IBYMsI IEpEMEHHBIMY, €T0 | §28, 443-447 Heu
59 rpaduk, IpUMEPHI PEIICHUST YPABHEHHH B IIEJIBIX
qHCIIax
05.02.2025 | JIuHeliHOE€ ypaBHEHHE C IBYMs IIepEMEHHbIMU, ero | §29, 450, 455-458 neu
60 rpaduK, IPUMEPHI PEIICHUS YPAaBHEHUHN B IIEITBIX
YHUCJIax
61 06.02.2025 | PemeHue CUCTEM JBYX JUHEUHBIX YPABHEHUH C §29, 459-463 Heu
JIBYMsI TIEPEMEHHBIMU
62 07.02.2025 | PemieHue CUCTEM JIBYX JIMHEMHBIX YPAaBHEHHI C §30, 468-469 Heu
JIBYMsI IEPEMEHHBIMU
63 12.02.2025 | PemieHue cuctem ABYX JIMHENHBIX YPAaBHEHUN C §30, 470-471 neu
JIBYMsI TIEPEMEHHBIMU
64 13.02.2025 | IIpuMepsl pelIeHUsI CUCTEM HEIMHEWHBIX §30, 472-475 Heu

YpaBHEHUH C ABYMs IEPEMEHHBIMU




65 14.02.2025 | IIpumepsl pelICeHHUS] CUCTEM HEJIMHENHBIX §31, 476,478,480
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
19.02.2025 | I'paduyeckas nnTepnperanus ypaBHeHus ¢ nsymst | §31, 482, 484,486,
66 IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPABHEHUH C
JIBYMsI IEpEMEHHBIMU
20.02.2025 | TI'paduueckast unTeprperays ypaBHenus ¢ a1symst | §31, 488, 490
67 IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPABHEHUH C
JIBYMsI IEpEMEHHBIMU
68 21.02.2025 Perrenue TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM JniakTnyeckue KapTouKu
ypaBHEHUH
69 26.02.2025 | PemieHue TEKCTOBEIX 3a71a4 C IIOMOIILIO CUCTEM 832, 492-497 Heu
ypaBHEHU U
70 27.02.2025 | PemeHne TEKCTOBBIX 3a/1a4 C MIOMOIIBIO CHCTEM §32, 500-503 Heu
YpaBHECHUH
28.02.2025 . §33, 508-511 nHeu
71 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
05.03.2025 o §33, 512-515 neu
72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
06.03.2025 . . §33, 516-519 nHeu
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 07.03.2025 | JluHeiiHble HEPABEHCTBA C OJIHOM niepeMeHHol u ux | §34, 520, 522, 524
peleHue
75 12.03.2025 | JIuHeiiHbIC HEPABEHCTBA C OJHONM nMepeMeHHor 1 ux | §34 526, 528
pelieHue
76 13.03.2025 | JIuHelHbIE HEPABEHCTBA C OJJHOM NEPEMEHHON U X | JIMJakTHYecKue KapTOUYKU
pelieHne
77 14.03.2025 | Cucrembl TMHEWHBIX HEPABEHCTB C OJHOM JunaxkTruyeckue KapTouKu
NIEPEMEHHOM U MX PEIICHHE
78 19.03.2025 | Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU §35, 579-583 neu
IIEPEMEHHOI U UX pELICHUE
79 20.03.2025 | CwucTtemMbl TUHEWHBIX HEPABEHCTB C OJTHOM §36, 586-591 Heu
IIEPEMEHHOI U UX pELICHHE
80 21.03.2025 | HM300pakeHue peleHus TMHEHHOro HepaBeHcTBa U | §37, 595-599 Heu
WX CUCTEM Ha YMCJIOBOU NPSIMOM
81 02.04.2025 | W3ob6paxkeHue perieHus JuHeitHOro HepaBeHcTBa U | §37,601-604 Heu
UX CUCTEM Ha YUCIOBOU NPAMOU
82 03.04.2025 | KonrtpomabHas padota o Temam "HepaBeHCTBa. §38, 609-613 Heu
Cucremsl ypaBHeHUH"
83 04.04.2025 Towstre byHKIHHN §38, 614-617 Heu
84 09.04.2025 | OO6nacTb ONpeaEeICHUs 1 MHOXKECTBO 3HAUCHU I JunakTuyeckre KapTouKu
byHKIINA
85 10.04.2025 CriocoGst 3ananmst dyHKwmii §39, 621-623 Heu
86 11.04.2025 Tpaduk GyHKIIH §39, 624-625 neu




87 16.04.2025 CgoiicTBa GyHKIIUH, UX OTOOpakeHHEe Ha Tpaduke §39, 626, 628,630 Her
gg | 17042025 | yienye n nocrpoenue rpadpukoB GyHKIUi §37-39, 634-639 neu
89 18.04.2025 | IIpumepsl rpadukoB (PyHKIUN, OTpasKaAIOIIUX JunakTudeckue KapTOUKH
peajIbHbIE ITPOLIECCHI
9 23.04.2025 | DyHKIUH, ONUCHIBAIOLINE MIPSIMYIO 1 00paTHYIO JunakTuueckue KapTOuKH
IPONOPLHOHAIBHBIE 3aBUCUMOCTH, X Tpa(UKH
g1 | 24:04.2025 TunepGona §40, 650-654 Heu
gy | 25:04.2025 TunepGona §40, 655-656 Heu
93 30.04.2025 Tpacduk GyHKimH y = X2 JIngakTHYeCKUe KapTOUKH
94 07.05.2025 Tpadux dysmms y = X2 §41, 659-662 neu
16.05.2025 | dynkmuu y =X,y =X,y = VX, y = [X|; §41, 663-664 Heu
95 rpaduveckoe pemeHrne ypaBHeHHI U CUCTEM
YpaBHECHUH
21.05.2025 | Dynkuum y =x%,y=X3,y = VX, y = [x[; §42, 675-680 Heu
96 rpaduveckoe pereHne ypaBHeHHI U CUCTEM
YpaBHECHUH
22.05.2025 §42, 682-686 Heu
97 I'onoBasi npome:xxyTouHas arrectanus. Tect
98 23.05.2025 | IloBTOpEHHE OCHOBHBIX ITOHATHI U METOJIOB JunakTuyeckre KapTouKu

KypcoB 7 U 8 Kj1accoB, 00001IeHEe 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

98




CUCTEMA OLIEHKH JOCTUKEHUH IVIAHUPYEMBIX
OBPA3OBATEJIBHBIX PE3YJIBTATOB

OHeHKa YCTHBIX OTBE€TOB Oﬁy‘lalOlIII/IXCH.

Omeem ouenueaemcsa ommemrkoi «5», eciu ooyuaowuica:

® [I0JIHO PacKpbUI COIEpKaHUE MaTepuaia B 00beMe, IPEAYCMOTPEHHOM IIPOrpaMMOK
1 y9eOHUKOM;

® U3JIOKWI MaTepuajl TpPaMOTHBIM SI3BIKOM B  ONPEIECICHHON  JOrMYecKoi
MOCJIEZIOBATEILHOCTH, TOYHO HCIIONB3ysd MaTeMaTHYeCKyl0 TEPMUHOJOTUIO U
CUMBOJIUKY;

® [PaBWJIHHO BHITIOJHII PUCYHKH, YEPTEIKH, TPaQUKU, COMMYTCTBYIOIIUE OTBETY;

® [IOKa3aJl yMEHHE WILTIOCTPUPOBATh TEOPETUUYECKUE IMOJOKEHUS KOHKPETHBIMU
[pUMepaMu, IPUMEHATh UX B HOBOM CHUTYAllUU IPU BHIMOJHEHUH MPAKTUYECKOTO
3a/IaHMS;

® POJECMOHCTPUPOBAT YCBOCHHE pPAHEE H3YUYCHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(OPMUPOBAHHOCTh W YCTOWYMBOCTb HUCIOJb30BAHHBIX IMPU OTBETE YMEHUN H
HaBBIKOB;

® OTBEYaJ CaMOCTOSTEIbHO 0€3 HaBOASIIMX BOIIPOCOB YUUTES;

® BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IPHU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB
WM B BBIKJIQJKAX, KOTOPBIE YUEHUK JIETKO UCIPABUII MO 3aMEYAHHUIO YUUTEIIS.

Omeem ouenusaemca ommemkou «4»,eci OH yJOBJIETBOPEH B OCHOBHOM
TpeOOBAaHUAM Ha OTMETKY «5», HO TIPU ATOM MMEET OJIMH M3 HEJJOCTATKOB:
® B U3JI0KEHUM JOMYUIEHbl HEOObIINE POOEIbl, HE NCKA3UBIINE MATEMAaTHUYECKOIO
coJiepKaHUsA OTBETA, UCIIPABJICHHBIE 110 3aMEYaHUIO YUUTEII,
e JOmyLIeHbl OMIMOKU MK Gosiee ABYX HEJOYETOB IIPU OCBELIEHUH BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJKaX, KOTOPBIE YYEHHK JIETKO UCIPAaBUI IO 3aMEYAHUIO
YUUTEIS.

Ommemka «3» cmasumcs é c1e0yiouux ciyvanx.

® HEMOJHO WM HEMOCJIENA0BATENBHO PACKPBITO COAEPKAaHNE MAaTepUAJIa, HO MOKAa3aHO
o0Iiee TOHUMaHKE BOIMPOCA U MPOJAEMOHCTPUPOBAHBI YMEHHUs, JOCTATOYHBIC IS
IanbHEHIero YCBOEHHUS MIPOTPAMMHOI0 Marepuaia (ompeneneHHbIC
«TpeboBaHUSMHU K MAaTEMATHUECKOM MOJATOTOBKE YUAIIUXCSI»);

® UMENHNCh 3aTPYAHEHUS WU JOMYIIEHbl OIMUOKA B OMNPENCICHUU TOHITHH H,
WCMOJIb30BAHUM  MAaTEMaTUYECKOM  TEPMHUHOJOTHHM, YEpTekKaX, BBIKIAJKAX,
HCIPABJIEHHBIE TTOCJIE HECKOJIBKUX HABOJSIIMUX BOIPOCOB YUUTES;

® YUYEHHK HE CIIPABUJICS C IPUMEHEHNEM TEOPUU B HOBOM CUTYaALlMU IIPU BBIIIOJIHEHUU
MPAKTUYECKOTO 33JIaHUs, HO BBITIOTHUII 3a/1aHUsI 00S13aTEIHFHOTO YPOBHSI CIIOKHOCTH
10 JJaHHOI TeMe;

® IIpM 3HAaHUHU  TEOPETUYECKOTO  MaTepualia  BBISBICHA  HEJOCTAaTOYHAS
c(hOpMHUPOBAHHOCTh YMEHU U HABBIKOB.

Ommemka «2» cmasumcs 6 C1e0yiouux cayqanx:
® HE pPacKphITO OCHOBHOE COJIepKaHUE yueOHOTO MaTepHaa;
e OO0OHapy)KEHO HE3HAaHWE WU HEMOHWMAaHHWE YYEHWKOM OOJbINeH WM HamOosee
BaYKHOM yacTH yueOHOro MaTepHarna;



e JOMYIICHBl OMIMOKKM B  ONPENEICHHH TMOHITHHA, TIPU  HUCIOJIb30BAHUU
MaTEeMaTHYeCKONM TEPMHUHOJOTHUH, B PUCYHKaX, 4YepTekax WM rpaduxax, B
BBIKJIaJIKaX, KOTOPbI€ HE MCIPABIICHBI MOCJIE HECKOJBKUX HABOISIIMX BOMPOCOB
YUUTENS,

® yUYEHHK OOHAPYXKWJI MOJIHOE HE3HAHUE U HEMTOHMMaHUEe U3y4aeMoro MaTepuana uiu
HE CMOI OTBETUTh HHM HAa OJMH U3 MOCTABJICHHBIX BOIPOCOB IO HU3y4aEMOMY
MaTepuany.

OuneHka NMCbMEHHbIX KOHTPOJbHBIX PA00T 00y4aonIuXcs.

Ommemka «5» cmasumcs 6 C1e0yiuux cayvanx:
e paboTa BBINOJIHEHA OTHOCTHIO.
® B JIOTHYECKHX PACCYKJICHUSAX U 0OOCHOBAHMSIX HET MPOOEJIOB U OIIUOOK;
® B PCIICHUH HET MaTEMATHYECKHUX OMMOOK (BO3MOKHA OJTHA HETOYHOCTb, OIKCKA, HE
SIBJIAIOILASACS CIIEICTBUEM HE3HAHUS WJIM HEMIOHUMaHUs y4eOHOro MaTepuana);

Ommemka «4» cmasumces, eciu:

e paboTa BBINOJIHEHA OJHOCTHIO, HO OOOCHOBAHUS IIATOB PELICHUSI HEAOCTATOYHBI
(eciu ymeHHSI 0OOCHOBBIBATh PACCYXKICHUS HE SBIISUIUCH CIEIUATBHBIM 00BEKTOM
MIPOBEPKH);

e JIOMyIIEHA OJiHA OLIMOKAa WM JBAa-TPH HEJOYeTa B BBIKJIAAKAX, YepTEkKax WU
rpadukax (eciam OSTH BUIBI Pa0dOTHI HE SBIBUINCH CIEIUAIBHBIM O00BEKTOM
MIPOBEPKH);

Ommemka «3» cmasumcs, eciu:
e JlomyIIeHbI Oosiee OJTHOM OMMOKU WIIM O0JIee IBYX- TPEX HEJIOYETOB B BBHIKJIAIKAX,
gepTekax WM rpaduka, HO yYANIMICS BIaJeeT 00sS3aTeIbHBIMA YMEHUSMHU II0
MIPOBEPSIEMOM TEME.

Ommemka «2» cmasumcs, eciu:
e JIOMYIICHBI CYIIECTBEHHbIE OIIMOKM, MOKA3aBIIME, YTO YYallUiics He BiaJeeT
00s13aTeIbHBIMH 3HAHUSMH T10 JAHHOW TeME B IMOJHOUN Mepe;
e paboTa moka3zaja MoJIHOE OTCYTCTBUE Y yUallerocs 00s13aTeIbHbIX 3HAHUH, YMEHUM
M0 TpOBEpsSEeMON TeMe WM 3HAuYWTeNbHAas 4YacTh padOThl BBHIMOJHEHA HE
CaMOCTOSITEIIBHO.

Oo6mas kaaccupukanus oMMOOK.

[Tpu oneHKe 3HAHWH, YMEHHUI W HABBIKOB O0YYAIONIUXCS CIIEIYEeT YIUTHIBAThH BCE
omuOKu (TpyOble U HETpyObie) U HEJOUETHI.

I'pyObIMuCYHTAIOTCAOIIMOKH:
® HE3HAHWE ONpPEACNICHUs OCHOBHBIX TIOHATHUM, 3aKOHOB, NIPaBUJ, OCHOBHBIX
MOJIOKEHUN TeopuH, He3HaHue (HopMyll, OOMENPUHSTHIX CUMBOJIOB 0003HauUEHUH
BEJIMYWH, IMHUI] KX U3MEPCHHS;
HE3HaHWE HAUMEHOBAHUN €IUHUIL U3MEPCHHUSI;
HEYMEHUE BBIJICIIUTh B OTBETE IJIABHOE;
HEyMEHUE MTPUMEHSTH 3HAHUS, AITOPUTMBI JUTsI pEIICHUs 3a/1a4;
HEYMEHUE JIeNIaTh BBIBOJIBI M 0000IIEHNS;



HEYMEHHE YUTaTh U CTPOUTH IpaduKy;

HCYMCHUC IMOJIB30BaThHCA ICPBOUCTOYHUKAMU, y‘-ICGHI/IKOM U CIIpaBOYHUKAMMU,

MOTePsi KOPHSI UM COXPaHEHUE IIOCTOPOHHETO KOPHS;
otOpackiBaHue 03 0OBSICHEHHI OJTHOTO U3 HUX;
paBHO3HAYHBIC UM OIIMOKH;

BBIYMCIINTENIBHBIE OMIMOKH, €CIIM OHU HE SBJISIOTCS OIUCKOM;
JIOTHYECKHE OIIHOKH.

K HerpyObIiM ommmOKam cieyeT OTHECTH:

HETOYHOCTb (OPMYJIHPOBOK, OINpEAeNCHUN, TMOHATUH, TEOpHil,

BbI3BaHHAas1

HEIIOJIHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB ONPCACTIACMOIO IMMOHATHA UIIN 3aMEHOM

OJTHOTO - IBYX M3 3TUX MPU3HAKOB BTOPOCTEIIEHHBIMU;
HETOYHOCTH Ipauka;

HepaL[I/IOHaJ'II)HHﬁ MECTO[ pCHICHUA 3aJa4y UK HEJOCTATOUYHO HpOI[YMaHHBIﬁ IJ1aH
OTBCTa (HapymeHHe JIOTUKH, II0AMCHA OTACJIbHBIX OCHOBHBLIX BOIIPOCOB

BTOPOCTETICHHBIMH );

HEepalMOHAIbHBIE METO/1bI pa0OTHI CO CIIPAaBOYHOM U JIpYroM JIUTEPaTypoO;

HCYMCHHC pCIIaTh 3aaa4u, BbIIIOJIHATL 3aJlaHUS B O6HI€M BUJIC.

HepoueramMusBiasioTCs:

HEepalMOHAIbHBIE PUEMBI BEIYUCICHHUH U TPe0Opa30BaHU;
HeOpeKHOe BBIMOJTHEHHE 3aMKcei, YepTeken, cxeM, TpaduKoB.

OIleHKal’lpOeKTHOﬁﬂeﬂTeﬂbHOCTquamHXCﬂ

Kpurepwuii 1 Ipoaykr (MaTepuanu3oBanHbliiipe3yabTar 1Y) bansl
9 2 1.1 | HoBusna. OpUruHaibHOCTh. Y HUKQJIbHOCTb 1-2
é g 1.2 | OntuManbHOCTh (HaWTy4Illee COueTaHUe MapaMeTpOB IPOAYKTa) 1

1.3 | DcretnyHOCTH 1-2
MakcuMaibHOEKO0JIHYeCcTB00AI0B 5
Kputepnii 2 IIponecc (padoTa 1Mo BHINOJHEHHIO TPOEKTA)
2.1 | AKTyaJapbHOCTb 1-2
2.2 | IlpobaeMHOCTD 1-2
% 2.3 | CooTBercTBHETpEOOBaHUSIMOOBEMA 1
5 2.4 CoaepxaTrenbHOCTh 1-3
S 2.5 | 3aBeplIEHHOCTb 1
é 2.6 | Hammume TBOPUECKOTO KOMIIOHEHTA B IIPOIIECCE MPOSKTHPOBAHUS 1-2
2.7 | KOMMYHHKaTUBHOCTb (B IPYIIIOBOMIIPOEKTE) 1-2
2.8 | CamoCTOATENBHOCTD 1-3

MakcuMaJIbHOECKOJIHYECTBO0AIOB 16

Kpurepuii 3 KauyecTBoOoopmiieHUsIMaTepuaJjia
2 4 3.2 | Marepuan ohopMIIeH ¢ TpyObIMH HapYIIEHUSIMH TPeOOBaHUH 0
g § 3.3 | HonyuieHbIHe3HAYUTEIbHBICHAPYIICHUATPEOOBAHUN 1-2
= = 3.4 | Marepuan ohopMIIeH B COOTBETCTBHH C TPEOOBAHHUSIMHU 3-4

MakcuMaJIbHOEK0JIMYeCTBO0AIIOB 4

Kpurepuii 4 3ammTanpoekTa
R 4.1 KauecTBo moKi1a1a (CHCTEMHOCTDh, KOMITO3UITMOHHAS IIEJIOCTHOCTD, 1-3
S % MOJIHOTA NPEICTABIEHHS IPOOJIEMBI, KPATKOCTh, YETKOCTD,
= 5 s SICHOCTh (hOPMYITMPOBOK)




4.2 | OTBETBIHABOMIPOCHI 1-3
4.3 | JINuHOCTHBICHPOSIBICHUSIOKIIATUNKA 1-2
4.4 | KynprypapeunoKkiaaunKa 1-2
MakcHMaJIbHOEK0JIMYeCTBO0AIIOB 10
MaxkcuMaJjibHO€e KOJIHYeCTBO 0AJJI0B M0 BCEM KPUTEPHIM 35
IlepeBoa0a/I0B B OLIEHKY
85% OoT MaKkcumanbHom cymmbl 6annos, 35-30 6annos — «5»
70-85 %, 29-25 6annoB — «4»
50-70 %, 23-17 6annoB — «3»
0-49 % - «2»
Kpurtepuu u nokasarejin OLleHMBAHHUSA HCCJIEA0BATEIbCKOM 1eATeIbHOCTH
o0yuawuerocst
Kpurepmnii 1 YPOBEeHbAKTYAJIbHOCTUTEMbINCCJIEIOBAHUS bajbl
2 1.1 | AKTyalbHOCTb TEMbI UCCIIEIOBAHMSI HE JOKa3aHa 0
% 1.2 [IpuBeneHbl HENOCTATOYHO yOEAWTENbHBIE JOKa3aTeNIbCTBA 1-2
2 AKTYaJIbHOCTH TEMBI HCCIIEIOBAHUS
= 1.3 [IpuBeneHbl  1OCTaTOYHO  YOEOUTENbHBIE JOKA3aTelIbCTBA 34
= AKTYaJIbHOCTH TEMbI HCCIIECIOBAHUS
Kputepnii 2 KauecTBocoaep:KaHUSIMCCICJOBAHUSA
2.1 | CooTBeTCTBHE COJIEPKAHUS UCCIIEIOBAHUS €r0 TeMe
A 2.1.1 | ConmepxaHre HCCIICAOBAaHMS HE COOTBETCTBYET 3asiBICHHOMN 0
e TEME
5 2.1.2 | ConmeprkaHue UCCIICIOBAHMS HE B MTOJIHOM MEpPE COOTBETCTBYET 1-2
5 3asBJICHHON TeMe
= 2.1.3 | ConeprkaHre UCCIICIOBAHMSI B IIOJTHOH MEpE COOTBETCTBYET 3-4
3asBJICHHON TeMe
2.2 | Jlorm4HOCTRU3IIOKEHUIMATEpHAIa
2 2.2.1 | Marepuai U3JI05K€H He JIOTUYHO, HE CTPYKTYpUPOBaH, 0
e Xa0THYCH
5 2.2.2 | HenoctatouHo coOr01aeTces JJIOrHMYHOCTD U3JI0KEHUS 1-2
g MaTepuaia
= 2.2.3 | Marepwuai u3JI0’)KeH B CTPOTOH JIOTHYECKON 3-4
M10CTIe/I0BATEIbHOCTH
2.3 | KonmdecTBo M pa3HOOOpa3ne HCTOYHUKOB HH(OpMALIUU
2 2.3.1 | OTcyTCcTBHECIMCKAaUCTOYHMKOBHH(OpMAIH 0
4 2.3.2 | Micionp30BaHbBIOAHOTHITHBIEU CTOYHUKHHUH () OpMAITHH 1
§ 2.3.3 | Mcnonb30BaHO HE3HAUYUTENIbHOE KOJIMYECTBO HCTOYHUKOB 2
g UHpOpMALHH
a 2.3.4 | Mcrionb30BaHO 3HAYUTEIBHOE KOJIMUECTBO Pa3HOOOPA3HBIX 3-4
WMCTOYHHUKOB MHPOPMALIUHI
Kpurepuii 3 KauecTBoogopMIIeHUSIMCCIIEA0BATEIBCKOTOMATEPHAIA
= 3.1 | CootBercTBHEOGOPMIICHUSTIPUHATHIMTPEOOBAHUIM
g A 3.1.1 | Marepuan ohopMIIeH ¢ TpyObIMH HapYIIESHUSIMH TPeOOBaHUH 0
c @ 3.1.2 | lonyuieHbIHE3HAYUTEIbHbIEHAPYIICHUATPEOOBAHUN 1-2
5 3.1.3 | Marepuan ohopMIIEH TOYHO B COOTBETCTBHHU C TPEOOBAHUSIMHU 3-4
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IlepeBoa0a/LIOB B OLIEHKY
85% OT MaKkcumanbHoM cymmbl 6annos, 20-17 6annos — «5»
70-85 %, 16-14 6annos — «4»
50-70 %, 13-10 6annos — «3»
0-49 % - «2»



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

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

METOAUYECKHUE MATEPHUAJIBI 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: Makapsrues F0.H., Munatok H.I'., Hemkos K.W., CyBoposa C.b./ [lox pen.
Tenskobckoro C.A.

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

- Jlunaktuueckue matepuansl. 7, 8, 9 kiaccol. ABTopsl: 3BaBuy JI.W., Ky3nenosa JI.B.,
Cysoposa C.b. (7 knacc); XKoxos B.1., Maxkapsrues 10.H., Munarok H.I'. (8 kiacc);
MakapseryeB FO.H., Munmaiok H.I'., Kpaiinea JI.b. (9 kiacc).

- Tematuueckue tectol. 7, 8, 9 knaccel. ABtopsl: ynuunsid O. I1., Kponrays B.JL.

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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

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

— comp-science.narod.ru/didakt.html - mumaxTHUeckue MaTepHaIE;

— InternetUrok.ru - Bugeoypoku;

— http//www.allmath.ru-Bcs Mmaremaruka;

— http//www.exponenta.ru-o6pa3oBaTesbHbIN MATEMATHYECKHUN CANT;

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

— Dnektponnas 6ubmuoreka «2000 3agay mo Mmatematrke». Anredpa 7-9 knacce. CDROM;
— Anre6pa 7-9. CoBpeMeHHbIN yueOHO-MeTondeckuit komiuiekc. CD-ROM;

— Enunas xomrexnus IIOP: http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document;
Hamster Fress Arc

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

— http://www.exponenta.ru - o6pa3oBaTenbHbI MAaTEMaTHUECKUI CalT;

— «OnekrporHas 6udimoteka2000 mo matemaTrke», CD-ROM,;

— www.mathvaz.ru/index.php - Jlocke yuuTens MaTeMaTHKH.



