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Pa3zgen 1.
IMosicHUTEIbHASA 3aIUCKA

PaGouass mporpamma mo amrebpe mis 7-10 kmaccoB Ha 2024-2025 y4ueOHBIA TOX
pa3paboTaHa C YYETOM OCOOCHHOCTEH IICUXO(U3NYECKOTO pa3BUTHUS, WHIMBHIYaTbHBIX
BO3MOXKHOCTEH OOYyYaromMXCs € THKEIBIMA HapyIICHHSMH PEYH U O00ECIeYrBaeT OCBOCHHUE
COJIepKaHus Kypca ajareOphl U COIUATBHYIO aIallTAIHIO.

Jannas mporpamma pa3paboTaHa B COOTBETCTBHM M HAa OCHOBAaHHUH CIICAYIOIIUX
HOPMATUBHBIX M PACIIOPSAUTEIBHBIX JOKYMEHTOB:

1. 3akon 00 obpazoBanuu Ne 273-D3.

2. 3akoH ot 06.10.2023 Ne 12-P3 «O6 o6pasoBanuu B Jlonenkoit Haponnoit PecnyOmnuke»
(ITpunst IocranoBnennem Haponuoro Cosera 5 okTsa0pst 2023 rona).

3. ®enepanbHbiil 3akoH 0T 19.12.2023 No 618-P3 «O BHeceHun usmeHeHuil B DepepalibHbIM
3akoH «O0 obpazoBanuu B Poccuiickoit denepaunny.

4. ®enepanbubiii 3ak0H 0T 04.08.2023 Ne 479-03 «O BHeceHUM M3MeHEHUI B DenepasibHbIi
3akoH «O0 obpazoBanuu B Poccuiickoit deaepannmy.

5. IIpukaz MunuctepcerBa npocemieHus: Poccuiickoit @eneparuu ot 31.05.2021 Ne 287 «O06
YTBEpXKIEHHH (PeepalbHOTO TOCYAapCTBEHHOTO 0O0pa30BaTeIbHOrO CTaHIApTa OCHOBHOTO
obmero oopazoanus» (3apeructpuponat 05.07.2021 Ne 64101).

6. IIpukaz MunuctepcrBa npocsenieHus: Poccuiickoit @eneparuu ot 18.05.2023 Ne 370 «O06
yTBEpKACHUH (peepanbHoi 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUs
(BapeructpupoBan 12.07.2023 Ne 74223).

7. Tlpuka3z Munnpocsemienus Poccum ot 22.01.2024 Ne 31 «O BHeceHMM HW3MEHEHUN B
HEKOTOpble NpHKa3sl MuHuCTepcTBa oOpa3oBaHus M Hayku Poccuiickoit ®Penepauuu u
MunucrepctBa mpocBemnienus Poccuiickoit  @enmepanuu, Kacarommecs —(enepanbHbIX
rOCyJapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAAPTOB Ha4yaJbHOIO OOIIEro o0pa3oBaHHUS U
OCHOBHOTO OOIIIET0 00pa30BaAHUS.

8. ®denepasibHOW paboueld MpPOrpaMMbl OCHOBHOTO 00miero oOpa3zoBanus «Maremaruka
(6a30BbIi1 ypoBeHb, A 5-6 K1accoB 00pa3oBaTeNbHbBIX Opranu3aiuii)». Mocksa, 2023r.;

9. Ilpuxkaz Munnpocsemenuss Poccun ot 24.11.2022 1. Ne 1025 «O06 yTBepxkIeHUH
dbenepasbHOM  aJanNTUPOBAHHOW  00pa30BAaTEIbHOW  MPOTpaMMbl  OCHOBHOTO  OOIIETo
o0pa3oBaHus 1151 00yUaIOLUXCs ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI».

10. Ilpukaz Munnpocsemenuss Poccun ot 22.03.2021 Ne 115 «O6 ytBepxaenun Ilopsnka
OpraHu3allil ¥  OCYIIECTBJIEHUS  00pa3oBaTENbHOM  JEATENBHOCTH 10  OCHOBHBIM
0011e00pa3oBaTeIbHBIM ITPOTrpaMMaM - 00pa30BaTEIbHBIM MPOrpaMMaM Ha4daJIbHOTO OOIIIETo,
OCHOBHOTO OOIIIETO ¥ CPETHETO OOIIETO 00pa30BAHUS.

11. TIlpukaz MunnpocBemenus Poccun ot 21.09.2022 Ne 858 «OO0 yTBepxkIeHUH
denepanbHOro mnepeyHs y4yeOHUKOB, IOMYLIEHHBIX K WCIHOJB30BAHUIO MPH peaTu3aluu
UMEIOUINX TOCYJAApCTBEHHYIO AaKKpPEAMTALMI0 O00pa3oBaTENbHBIX IMPOTpaMM HAYaJIbHOTO
o0miero, OCHOBHOTrO  00Imiero, cpegHero oOmero o0pa3oBaHMS — OpraHU3ALUSIMH,
OCYILECTBIISIOUIMMUA 00pa30BaTENIbHYIO JIEATENBHOCTh M YCTAHOBJIEHHUS IPENEIbHOTO CpOKa
UCIIOJIb30BaHUS HCKIIIOYEHHBIX YIEOHUKOBY.

12. ITpukaz Mwunnpocsemennss Poccun ot 21.02.2024 Nell19 «O BHeceHMM W3MEHEHHH B
npunokeHuss Ne 1 u Ne 2 k Ilpukasy Munnpocsemenus Poccuu ot 21.092022 Ne 858 OO0
yrBepxkaeHun  DIIY, nomymeHHbIX K HUCHOJIB30BAHUIO IIPU  PEAU3ALUU  UMEIOLIUX
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rOCY/IapCTBEHHYIO  aKKpEeIUTalui0 o0pa3oBaTelIbHBIX MPOrpaMM HA4yaJIbHOTO OOIMIEro,
OCHOBHOTO OOIIEro, CpeaHero oOImero oO0pa3oBaHMs OpraHU3AIUSMHU, OCYIIECTBIISTFOIIMMU
00pa30BaTeNbHY0 JEATEIbHOCTh W YCTAHOBJICHUS MPEAEIBHOTO CpOKa HCIOJIb30BaHUs
UCKJTIOUEHHBIX YUCOHUKOBY.

13. ITpuka3 Munnpocsemenus Poccun 04.10.2023 Ne738 «O06 yrBepxkacHUU GdeaepaabHOro
MepeyHsl AJIEKTPOHHBIX 00pa30BaTENIbHBIX PECYpCOB, AOMYIIEHHBIX K HCIOJIB30BAHUIO IPU
peanu3ali MMEIOIIUX TOCYJapCTBEHHYIO AaKKpEeIUTAalHui0 00pa30BaTENbHBIX IMPOrpaMM
HAYaJIHLHOTO O0IIEro, OCHOBHOTO OOIIEro, CpeaHEro 00IIero 00pa3oBaHUs .

14. Ilpuka3z Munnpocsemenuss Poccun ot 03.08.2023 No 581 «O BHeceHMHM HU3MEHEHHUS B
OYHKT  TOpSAJKa OpraHM3allid W OCYIIECTBICHHS OO0pa3oBaTeIbHON JAEATEIbHOCTH IO
OCHOBHBIM  00IIe00pa3oBaTeNbHBIM  MpOrpaMMaM -  O0pa3oBaTENbHBIM  IPOTrpaMMam
HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIET0 M CPeIHEro o0Iero oOpa3oBaHUs, YTBEPKICHHOTO
MIPUKAa30M MUHUCTEPCTBA MPOCBELIEHUS POCCHICKOM denepamuu ot 22 mapta 2021 1. N 115»
15. Ilpukaz Munnpocsemenus Poccum ot 21.06.23 Ne556 «O BHeceHMM W3MEHEHHMH B
npuioxkenuss Ne 1, Ne 2 x mpuxazy Munpocseuienust Poccun ot 21.09.2022 Ne 858 «OO0
YTBEp)KICHUH (peepaIbHOTO MepedyHs Y4eOHUKOB, MOMYIIEHHBIX K HCIOJIb30BAHUIO TIPU
pealM3alliid  WMEIOIUX TOCYAapCTBEHHYIO AaKKpPEAMTAlMI0 00pa30BaTENbHBIX IMPOTPaMM
HAYaJbHOTO OOIEro, OCHOBHOTO OOIIEro, cpeiHero oOuiero oOpa3oBaHUs OpPraHU3AIMIMH,
OCYILECTBIISIIOUIMMH 00pa30BaTEIbHYIO JEATEIHHOCTh, W YCTAHOBJICHHUS MPEIETBFHOTO CpPOKa
UCTIOJIb30BAaHUS HCKITIOYCHHBIX YIYEOHHUKOBY.

16. IlocranoBnenue IlpaBurensctBa PD ot 11.10.2023 Nel678 «OO6 yTBep:KISCHUH MpaBUII
MpUMEHEHHUs MeKTpoHHoro o0yuenus, JJOT npu peanuzanuu o0pa3zoBaTenbsHOTO MPOILIECCA.
17. IloctanoBnenue [ maBHOro rocy1apcTBEHHOTO caHuTapHOro Bpada Poccuniickoit denepanumn
oT 28.09.2020 Ne 28 «O06 ytBepxaenun canutapubix npasus CII 2.4.3648-20 «CanurtapHo-
AMUJIEMHOIOTUYECKHE TPeOOBaHUS K OpraHU3alMsIM BOCHHMTAaHUS M OOydeHHUs, OTAbIXa H
o370poBieHus aeter u monoaexm» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie IPaBHUIIA...»).

18. IlocTtanoBnenue I’ maBHOro rocyjapcTBEHHOT0 caHuTapHoro Bpaua Poccuiickoit denepanun
ot 28 suBaps 2021 r. Ne 2 «O6 yTBepxaeHnn canuTapHbix npasui U HopM CanlluH 1.2.3685-
21 «I'urneHnuyeckue HOpPMaTHBBI UM TpeOOBaHUS K obOecneueHHro Oe30macHOCTH W (WIIN)
0€3BpEIHOCTH IS YeJIoBeKa (PaKTOPOB CPebl OOUTAHUSY.

19. MndopmanrionHoe nucbMo [lemaprameHTa rocygapCcTBEHHOM MOJIMTUKU U YIIPaBICHUS B
cepe obmiero obpaszoBanuss MunHcTepcTBa TpocBerieHus PO ot 22.05.2023 Ne 03-870
«OTBETHI HA TUIIMYHBIE BONPOCH], BOSHUKAIOIINE HA PETMOHAIIBHOM, MyHHUIIMIIAIbHOM YPOBHSIX
U YpOBHE 00pa3oBaTeibHOI opranusanuu, o BBeneHun @OOIDy.

20. MeTtoauyeckne peKOMEHJAIK M0 00eCcreueHnI0 ONTUMH3auu yueOHoi Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pa3paborannsie denepanpHOi Ciyk00ii 110 Ham30py B chepe
3alUTHl NpaB notpeduteneil u Omaromonyuns uyenoBeka, PBYH «DenepanbHblil HayyHBIN
1eHTp rurueHsl uM. O©.d. Dpucmana» PocrotpedbHamzopa u ap.).

21.Meroandeckue pEKOMEHIAIMU 10 OOECMEUEHUI0 CAHUTAPHO-IMUIEMUOIOTHICCKUX
TpeOOBaHUI MpU peanu3aluu 00pa30BaTEIbHBIX MPOTPaMM C MPUMEHEHHEM 3JIEKTPOHHOTO
00y4YeHHsI U TUCTAHLMOHHBIX 00pa3oBaTenbHbIX TexHoioruii (MP 2.4.0330-23 yTB. 29.08.2023
pykoBouteneM DenepanabHON cIykObl MO HaI30py B cdepe 3aluThl MpaB NOTpeOUTENne u
Onaromnosnyuust yesnoBeka, [ maBHbIM canuTapHbM BpauoMm PO A 1O. [lonoBoii).

B mnporpamme mo maTemMaTuKe YYHUTBIBAIOTCS BO3MOXKHOCTH Y4e€OHOro MpeaMera B
peammzanu  TpeboBannii ®I'OC OOO k mIaHUPYEeMBIM JMYHOCTHBIM W METalpeAMETHBIM
pe3yabTaTaM OOydeHHs, a TAaKKe peaau3alys MEXIIPEIMETHBIX CBs3€ll eCTECTBEHHO-HAayUYHBIX
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y4eOHBIX TIPEIMETOB HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS. Conepxxanue w
IUIAHUPYEeMbIe  Pe3yJbTaThl HACTOSIIEH MPOTrPaMMBI COOTBETCTBYIOT COJIEPKAHUIO U
IUTAHUPYEMbIM pe3yibTataM DenepanbHON alalnTUPOBAHHOM 00pa3oBaTeNbHON Iporpamme
OCHOBHOTO 00mero oOpa3oBaHUs Ui OOYYalOIIUMXCS C OrPAaHUYECHHBIMH BO3MOKHOCTSMHU
3JI0POBBA.

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieynBaeT N3y4eHue IPyrux AUCIHUILIINH, KAK €CTECTBEHHO-HAyYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHUsS 00pa30BaHUsl U B MOBCEAHEBHON KU3HU.
PazBute y oOyuarommxcs Hay4yHBIX [PEJICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKeHUs MaTeMaTH4eCKOH HayKoil SBICHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MAaTEMaTHYECKOTO MOJEIHMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJlaliTallid B COBpPeMEHHOM IdpoBoM oOmiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEHCTBUS U BBIBOJIBI, (OPMYIUPOBaTh yTBepkaeHU. OCBOCHHE Kypca anredpbl oOecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHHM HCHOJB3YIOT JeAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3aluio, abCTparupoBaHUE W AHAIOTHUIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTENBHOW JAEATEIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIIeHuEe 3ajJady  SBJSeTCs — peaiu3aiueit
JESTEIIbHOCTHOTO MIPUHIINIIA O0yYEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KATeNbHO-METOAMYECKHe JIMHUM: «Yucma u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS W HEPaBEHCTBa», «DYHKIUIY.
Kaxxgast u3 3TUX cofepKaTeIbHO-METOANYECKUX JTMHUNM Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3y4YeHHs Kypca, B3aUMOJICHCTBYS C IPYyTMMH €ro JIMHUSMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00yJaromuMCs IPUXOANUTCS JIOTUIECKH PacCyKIaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBSA3M ¢ 3THM B porpammy y4eOHOro Kypca «Airedpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3Jieslax MaTeMaTH4ecKOro oOpazoBaHMs U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYeCKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOU OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBIsSETCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUU «Uucna W BBIUMCICHUS CIYXKUT OCHOBOW [UIsl JajbHEHIIero
U3yYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIIICHHS,
(bOpMHpPOBAHUIO YMEHHS TOJB30BATHCS AITOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIUMBIX JJISi MOBCEJHEBHOM XHM3HHU. Pa3BUTHE MOHATHS O YMCIE HA YPOBHE
OCHOBHOT'O 0011ero 00pa3oBaHUsl CBS3aHO C PAllMOHAJIBHBIMU U MPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

CogepxaHue JBYyX anreOpandecKux JHHUH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTHYECKOTo anmapaTa, HEOOXOTUMOTO JJIsi pEIIeHHs 3aJad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
y4eOHBIi  MaTepuan TpPYNIOUPYETCsl BOKPYT  PallMOHANBHBIX  BBIpaXKEeHWid.  Anredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUISl MOCTPOSHUSI MaTEMAaTUYECKUX MOJIETICH,
OTMCaHUA MPOLIECCOB U ABJIEHUHN pearbHOro mMupa. B 3agaun oOydeHus: anredpe BXOIAT TaKxke
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JabHeHIee pa3BUTHE aITOPUTMHUYECKOrO MBIIIICHUS, HEOOXOAMMOIo, B YacTHOCTH, JJIs
OCBOCHHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHHWE HABBIKAMU JEAYKTUBHBIX pacCyKICHHA.
[TpeoOpazoBaHre CUMBOIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXEHHS, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAJIBHO-TpAUUECKOM  JIMHUM  HAlEJeHO Ha  MOJy4eHue
00yyaromyMucs 3HaHUM 0 QyHKIUAX KaK BaKHEHIIEH MaTeMaTH4ecKOi MOoJeNu A OIMCaHUs
U HUCCIICZIOBAaHMS PAa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpupone u odmecte. M3yuenue
MarepHuaja CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHUS HCIIONB30BaTh pa3IMuHbIC
BBIPa3UTENIbHbIE CPE/ICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBIE, CUMBOJMYECKUE, Ipaduyeckue,
BHOCHUT BKJIaJl B (JOPMUPOBAHUE MIPEICTABICHUNA O POJIM MaTEeMaTUKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIBTYPBI.

Cornacno yuyeOHoMy Iutany B 7-9 kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBII BKJIIOYAET CIEAYIOIINE OCHOBHBIE pasfelibl cojepxkaHus: «Uucna M BBIUUCICHUS,
«AnrebpanyuecKue BBIPAKEHUSD, « Y paBHEHHSI U HEPaBEHCTBaAY, «DYHKIIUN.

Jetn ¢ TsHKENBIMUA HapYIICHUSMHU PEYU MIPOTPAMMHBIM MaTepral OCHOBHOHM MIKOJBI (5-9
KJIACCOB) yCBaMBAIOT HE 3a IATh, a 3a IIeCTh JieT. C yueToM CHUKEHHOI'O TeMIla BOCHPUSITUS U
UHTEJUIEKTyalIbHON 00paboTKU MaTepuana JeTbMU C TSKEJIBIMU HapyLICHUAMHU PEUH, a TAKKe CO
CHIDKEHHOM CHOCOOHOCTBIO JieflaTh BBIBOABI, MPOBOAMTH AHAIOTUH, aHAJIM3UPOBATh Y4EOHBIN
MaTepuai, u3yuyeHue martepuana 9 kiacc nposjoHrupyercs. Temsl «DyHkuum», «Yuciaosbie
IOCJIEI0BATENbHOCTUY U3 Kypca anre0psl 9 kitacca nepeHocstes Juist usyuyeHus B 10 xiacc.

@enepanbHbiM - yueObHbIM iaHoM  DPAOIT OOO npeaycMOTpeHO, UYTO Ha H3ydeHUE
yaeOHoro Kypca «Anredpa» orBoautcsa 306 yacos: B 7 kiacce — 102 yaca (3 vaca B Hezien0), B 8
kiacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce — 102 ygaca (3 yaca B HeZIeINi0).

B 10 xiracce — 99 wacoB (3 gaca B Hesemo).

Pasnea 2.
I[lnanupyemble pe3yjbTaThI

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NpPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTePU3YIOTCSL:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

IPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHMCKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHSM POCCHUMCKMX MAaTEMaTUKOB U POCCUHCKOMN
MaTeMaTUYeCKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HayKaX U MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pEaln3aluu ero IMpas,
NpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SBJIEHUH, TPOLIETYp TPakJIaHCKOro olImiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKHUX MPOOJeM, CBSI3aHHBIX C MPAKTHMYECKUM MPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAaHHEM BaKHOCTH MOPAIbHO-ITHUECKUX IPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE y4YacTHE B PEUICHHM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUH BCel

JKU3HU ISl YCIICITHON MPOQECCHOHANBHON NEATeIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
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OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM HWHIMBUAYAJIbHOW TpPAaeKTOPHH OOpa3oBaHUSA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOILMOHAILHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEUICHUH, PACCYKICHUH, YMEHHUIO BUIACTh MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMSA:

OpHEHTAIe B ACSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PpAa3BUTHS 4YEJIOBCKA, HPHPOABI W OOIIECTBa, IOHUMaHUEM
MaTEeMaTHYECKONH HayKH Kak c(epbl YeIOBEYCCKOW JEATEIbHOCTH, ITAllOB €€ pPa3BUTHUSA M
3HAUYMMOCTH JIJIsl PA3BUTHS IUBUIITU3AIIMH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTeMaTHYEeCKON
KyJIbTYypOH KakK CpEICTBOM T[IO3HAHUS MHUpPA, OBIAJACHHEM MPOCTEHIIMMH HABBIKAMU
HCCIIEI0BATENILCKOM JEATEILHOCTH;

6) ¢usnueckoe BocnuTaHWe, (OPMHPOBAHHME  KYJIbTYPbl  3/0POBBSI W
IMOLUMOHAIBLHOTO 0JIArOMOJIyusl:

TOTOBHOCTBIO TPHMEHATh MAaTEMaTHYEeCKHE 3HAHUS B HMHTEpPECax CBOETO 3J0POBBS,
BEJICHHS 3JJOPOBOr0 00pasa »KU3HHU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, pEryJisipHas (Qu3UYecKass aKTUBHOCThH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIICKCHH,
MPU3HAHKEM CBOETO TpaBa Ha OMMOKY M TAKOTO K€ IIpaBa JIPyroro 4eI0BeKa;

7) 3KOJI0rM4YecKoe BOCIIMTAHUE:

OpHEHTAI[MCH Ha MPUMEHECHUE MaTEeMaTHYEeCKHX 3HAHUHN JUIS peIleHus 3aaad B 00JacTH
COXPaHHOCTH OKpY’KalolleHd Cpe/pl, IUIAHUPOBAHHS IOCTYIIKOB M OLEHKH WX BO3MOXKHBIX
MOCIICACTBHMA TSI OKPYXKAIOMIEH Cpeibl, 0CO3HAHUEM TIII00AIBHOTO XapaKTepa JKOJIOTHYCCKHX
mpoOJIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHAIOIMMCS YCI0BUSAM COLMAILHON U MPUPOIHOII cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPAKTHUECKYIO JCSATCILHOCTh, B TOM YHCJIC YMEHUE YUUTHCS Y APYTHX
JIOJICH, MPUOOPEeTaTh B COBMECTHOW JIEATSIIFHOCTH HOBBIC 3HAHUS, HABBIKM M KOMITCTECHITUU W3
OTIBITA IPYTHX;

HEOOXOMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM uucie GOpMyIUpOBaTH UACH,
TIOHSITHSI, THIIOTE3bI 00 OOBEKTAaxX W SBIICHUSAX, B TOM YHUCIIC paHEe HEH3BECTHBIX, OCO3HABATH
JIeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH, INTAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYH) CHUTYallMi0, BOCIHPHHUMATH CTPECCOBYIO
CUTYalllI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATH MPUHHUMAEMbIC PEHICHHS U
JeHCTBUS, POPMYITUPOBATEH U OIEHUBATH PUCKH U TIOCIIEACTBHS, (DOPMHPOBATH OIIBIT.

METAINPEMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
ba3oBble Jornyeckue JeMCTBUSA:
® BBIIBIATH M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy MOHITHIMH, (HOPMYIUPOBATH OMPEICICHUS MOHSITHH,
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIacCCH(PUKAIIUN, OCHOBAHUS JIJISI 0000IIeHUS
¥ CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAN3a;
® BOCIPHHHUMATH, (HOPMYITHPOBATh U MPEOOPA3OBHIBATH CYXACHUS: YTBEPIUTEIbHBIE H
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,



BBISIBJISITH MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUHs B (pakTax,
JMaHHBIX, HAOMIOACHUSX W YTBEPXKICHUSX, MpeljiaraTh KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIIYeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pazOupaTh JOKa3aTelbCTBAa MaTEeMaTHYECKUX  YTBEPXKIECHUM (NpsMble U OT
MIPOTUBHOTO), POBOJUTH CaMOCTOSITENILHO HECJIOKHbIE JI0Ka3aTenbCTBa
MaTeMaTHYeCKUX (PaKTOB, BHICTpAUBATh apPryMEHTAIMIO, TPUBOAHWTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYXKICHHUS,

BbIOUpaTh crnoco0 pemieHust yuyeOHOW 3ajaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanbosee MOAXOASIIUN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBarelbCcKHe AeiCTBHS.

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIICNOBATCIIbCKHA ~ MHCTPYMEHT  ITO3HAHUSA,
(dopMyMpoBaTh BOIIPOCHI, bukcupyromme IIPOTUBOpPEYHE, npobiiemMy,
CaMOCTOSITCIIFHO YCTaHABIMBATh KMCKOMOE | JlaHHOe, (OpMHpOBaTH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHCHUE;

IPOBOJUTH TI0 CaMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH SKCIICPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEX]Yy COOOM;

CaMOCTOSITENILHO ~ (OPMYJIUPOBaTh  O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
POBEIEHHOTO HAOIIOCHMS, UCCIEAOBAHUS, OIECHUBATh JOCTOBEPHOCTh MOMYyYECHHBIX
pe3yJabTaTOB, BEIBOJIOB U 000OIICHUI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEATIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ nnopmanmeii:

BBISIBJISATH HEJIOCTATOYHOCTh U H30BITOYHOCTH MH(OpPMAIMM, AAHHBIX, HEOOXOAUMBIX
JUISl pELLICHNUS 3a1a4H;

BbIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATh HH(OPMAIUIO
pas3INYHBIX BUAOB U (POPM NPECTABICHHUS;

BbIOMpaTh (hopMy MpeaCTaBICHHUS MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIMSIMU;

OILICHUBATh HAJAE&KHOCTh MH(POPMAIUH 110 KPUTEPUAM, IPEIIOKEHHBIM yUUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYXkJIECHUS B COOTBETCTBUH C YCIOBUSMHU U LIETIMU
oOlIeHus], SICHO, TOYHO, I'PAaMOTHO BBIPaXKaThb CBOIO TOYKY 3pPEHHMS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PEIIeHUs 3a1a4i, KOMMEHTHPOBATh
MIOJTy4YEHHBIN pE3yJIbTaT;

B X0JIe 00CYKJIEHHsI 33/1aBaTh BOMPOCHI 0 CYIIECTBY 00CYKAaeMOi TeMBbI, IPOOIEMBI,
pelmaeMoil  3aJaud, BBICKA3bIBaTh WJAEH, HALEJEHHbIE Ha [OUCK pEIICHHUS,
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHMSIMH JIPYTMX YYaCTHUKOB JHMaJiora,
0oOHapy»XUBaTh pa3INyure U CXOJICTBO MO3UIHI, B KOPpEeKTHOI hopme GpopMyIupoBaTh
pa3HorjaacHsi, CBOM BO3PAKEHUS;



® TIPEICTABIATH PE3yNbTAThl PEIICHUS 3a7a4M, SKCIEPUMEHTa, UCCICIOBAHUS, IPOCKTA,
CaMOCTOSITENIFHO BBIOMPATh (pOopMaT BBICTYIUICHUS € Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPHH;
e [IOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYAIBHOW pabOTHI
NIPY PEUICHUU YYCOHBIX MATEMAaTHUYECKUX 3a]1a4;
® [IPUHUMATH 1I€JIb COBMECTHOM JESITEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacmpenensaTh BUABl padOT, OrOBapUBaThCA, OOCYKIATh NpOIECC U
pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JTIOJIEH;
e y4YacTBOBaTh B TPYMNIOBBIX (opmax paboTbl (0OCyXIeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOTHI M KOOPAHMHHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaHJbI, OIICHUBATh KAueCTBO CBOETO BKJIAJa B
OOIINI TIPOJIYKT IO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.
PeryasiTuBHBIEe YHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranusauus:
® CaMOCTOSITEJILHO COCTaBJISATh IUIAH, alTOPUTM pEIIeHHs 3anavyd (WM ero 4acThb),
BBIOMpPATh CHoco0 pemeHuss ¢ yd€TOM MMEIOUIMXCS PECypCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BapUAHTHI PEIICHUN C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOLMOHATbHbII MHTE/JIEKT:
e BJAJETh CIIOCOOAMHU CAaMOMPOBEPKH, CAMOKOHTPOJISI TPOLIECca U pe3ysIbTaTa perieHus
MaTeMaTHYeCKOM 3aJa49H;
® TPEIBUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH IPH PEIICHUH 3a/1a4M, BHOCUTH
KOPPEKTHBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPY/AHOCTEH;
® OIICHUBaTh COOTBETCTBUE Pe3yJIbTaTa JIEATEIbHOCTH MOCTABICHHON LETH U YCIOBHSM,
OOBSICHATh MPUYMHBI JOCTUKEHUS WIM HEAOCTWKEHMs LeJIH, HAXOAWUTh OILIMOKY,
JlaBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pesynbTathl ocBoeHus ®AOII OO0 s obyuatomuxcs ¢ THP (Bapuant
5.2) ¢ yyetoMm crnenupuKu COJEpKaHUsl TMPEIMETHBIX 00JacTeil, BKIIOYAIOMIUX KOHKPETHHIE
y4ueOHbIe TIPEeIMEThl, OPUEHTHPOBAHbI HA TMPUMEHEHHE 3HAHWM, YMEHUW U HaBBIKOB
oOyJaronMucs B YYEOHBIX CHUTYyallMsX M pEATbHBIX KU3HEHHBIX YCIOBUAX, a TaKXkKe Ha
yCIIeNIHOe 00y4eHHe.

[Ipn opranmzanum ouneHouHsIX npouenyp B coorBerctBuM ¢ DPAOII OO0 s
oOyuaromuxcst ¢ THP (BapuanT 5.2) Moryt OBITh CIEIMANbHBIE YCIOBUS, OOYCIOBJICHHbBIE
0COOBIMH 00pa3oBaTebHBIMU TOTPEOHOCTSIMHU oOydarontuxcs ¢ THP u cBsi3aHHBIMH C HUMU
O0BEKTHBHBIMH TpYyJHOCTSIMH. CHcTeMa OLEHKH NpU3BaHA CHOCOOCTBOBATH MOJACPKAHUIO
€AMHCTBa BCeH cucTeMbl 00pa3oBaHUS, OOECIEUEHHIO IPEEMCTBEHHOCTH B CHUCTEME
HenpepeiBHOTO  oOpa3oBaHus. FEe oOCHOBHbIMH  (DYHKUIMSAMH  SIBISIOTCSA:  OPUEHTAIUS
00pa30BaTeNbHOTO Mpolecca Ha JOCTHXKEHUE IUIaHUpPYEeMBIX pe3ynbTaToB ocBoeHus: GAOIIL
00O nns obyuaroruxcst ¢ THP (BapumanT 5.2) u obecnieuenne >pPpekTuBHON 0OpaTHON CBSI3H,
MO3BOJIAIONIEH OCYIIECTBIATH YIPaBIeHUE 00pa30BaTeIbHBIM IIPOLIECCOM.

K xoniy obydyenuss B 7 kJjacce OOydYarOIMMICS TONYYUT CICAYIOMNE MPEIMETHBIE

pE3yJIbTaThI:



Yucia ¥ BLIYMCTCHHA

BrImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxomuTh 3HaueHHs 4YHMCIOBBIX BBIPAKEHUH, NPUMEHATh PAa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYEHUH JApOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoauts OT 0qHOM (OPMBI 3amKCH YHCEN K Apyroil (mpeoOpa3oBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIIOPAOYNBATE PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncnia.

BbINONHATE NPUKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATyPaJbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemath mpakTHKO-OPUEHTHPOBAHHBIE 3aJauM, CBSI3aHHbIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PEUICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PaCCMaTPUBAEMbIX O0OBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp30BaTh anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIpoliecce
OCBOEHUS yueOHOro MaTepuaa.

HaxonuTh 3HaueHust OYKBEHHBIX BBIPAKCHUH MIPU 3aaHHBIX 3HAUCHHUSX IIEPEMEHHBIX.

BeinonuaTe npeoOpazoBaHusl LEIOr0 BBIPAKEHUS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BpINONHATE yMHOXKEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIEH,
OPUMEHATH (HOPMYJIIBI KBaJpaTa CyMMBI M KBaJlpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3loKEHUE MHOTOWIEHOB HAa MHOMKUTEIM C TIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIero MHOXKHUTEJIS, TPYNIUPOBKU ClIaraéMblX, IpUMEHEHUs: (OopMysa COKpaIiEHHOTO
YMHOKEHUS.

[TpumeHnsaTh mnpeoOpazoBaHHUsl MHOTOYICHOB Ui pPELICHHWs pa3iMyHbIX 33734 M3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTHKU.

Hcnonp30BaTh CBOMCTBA CcTENEHEH ¢ HAaTypalbHBIMU MOKa3aTeNIMU Ui IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pemats sMHEliHbIE ypaBHEHMsI C OAHOM NEPEMEHHOM, NMPUMEHSSA IpaBHia IEpexoja OT
HCXOJTHOTO YpAaBHEHUs K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABISIETCS JIM YUCIO KOpPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMephI Map YUCE, IBISIOUIMXCS pellieHueM JMHEHHOTO YPaBHEHUS C ABYMS
MePEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JByMs
NEPEMEHHBIMH, TIOJIB3YSICh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pematps cucreMbl IBYX JIMHEHHBIX YpaBHEHUH C JBYMsl NEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.



CocTaBisiTh W peuiaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUM IO
YCIIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 33Jaud IOJy4YEHHBIN
pe3yJibTar.

DOyHKIUUH

N3o00paxarb Ha KOOPAMHATHOM NpPSIMONW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTpPE3KH, WHTEpBaJbl, 3aliCbhIBaTh YHCIOBBIE MPOMEXKYTKH Ha
anreOpandecKoM s3bIKE.

OTtMeuaTh B KOOPJMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEWHBIX QyHKIUHA. CTpouTh rpaduk GyHKIHUH Y = |X|.

OnuceiBaTh € NOMOIIBIO (DYHKIMIA HW3BECTHBIE 3aBUCHUMOCTH MEXIY BeIMYUHAMU:
CKOPOCTb, BpeMs, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonnmate rpaduyeckuii cnoco® MpeacTaBICHUS W aHanu3a WHGOpPMAIMU, U3BJIEKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QHUKOB PEATBbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K xoHumy oOyuenus B 8 kiacce oOydarolmiuiics MOMYYUT CIEAYIOIIME IpeIMETHbIE
pe3yNbTaThI:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YMCEN MAJIs
CpaBHEHHUS, OKPYTJCHUS W BBIYUCICHUN, W300pakaTh JEHCTBUTENbHBIE YMCIA TOYKAMHU Ha
KOOPJMHATHON MPSAMON.

[IpumensTh mOHATHE apuU(METUUYECKOro KBAJIPaTHOTO KOPHS, HAaXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YSI PYU HEOOXOAMMOCTH KAIBKYJISITOP, BBIMIOIHATH MPE0OPa30BAHUS BBIPAKEHUH,
coJiepKalliX KBaJpaTHbIe KOPHHU, UCIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIUX W MallbIX YHCET C MOMOMIbIO JECATUYHBIX IpoOeil u
creneHei yucna 10.

AuiredpanyecKkue BbIpaskeHUs

[IpuMeHATh TOHATHE CTENEeHW C IEJIbIM IOKa3aTeJIeM, BBIMOJIHATh MPeoOpa3OBaHUs
BBIPKEHMI, COAEPKALIUX CTENEHU C LIEJIBIM TTOKa3aTelIEM.

BBIONMHATE TOXKIECTBEHHBIE MPEOOpa3OBaHUs PAlMOHANBHBIX BBIPAXKEHUNW Ha OCHOBE
IpaBWJI AEMCTBUM HaJ MHOTOWIEHAMH U anreOpanuyecKuMu ApoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpumensTh TpeoOpazoBaHUsl BBIPAKEHUU [ pEIICHUS Pa3IUYHBIX 3a7ad U3
MaTeMaTUKH, CMeKHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKHU.

YpaBHeHUsI M HEPABEHCTBA

Pemate nuHelHbIC, KBAApAaTHBIC YPaBHEHUS U PAIIMOHAJILHBIE YPABHEHHMS, CBOJISIIHNECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS TIEPEMEHHBIMH.

[IpoBoauTh MpoCTEMIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHUI, B TOM UHUCIE C
MpUMEHEeHHeM TpadHuuecKuxX TpeacTaBlieHni (yCTaHaBIMBaTh, WMEET JIM ypaBHEHUE WIH
CHUCTEMa YpaBHEHMH peIlleHus], €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

[TepexoauTe OT cioBeCHONW (QOPMYJIHMPOBKM 3ahayM K e€ aireOpanyeckod MOAETH C
MOMOIIBI0 COCTABIICHUS YPAaBHEHHMsS] WJIM CHUCTEMBl YpaBHEHHH, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYUYEHHBINH pe3ysIbTar.
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[IpuMeHATh CBONCTBA YMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OLICHKH, pelIaTh JINHEHHbBIC
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBI, JaBaTh TIpa(UyecKylo HIUIIOCTPALIUIO
MHOYECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUH

[lonuMaTe ®  WCIONB30BaTh  (PYHKIMOHAIBHBIC TOHATUS W S3BIK  (TEPMHUHBI,
CHMBOJIMYECKHE OOO3HAYEHHsI), ONPENeNATh 3HAa4eHHEe (YHKIMU IO 3HAYCHHWIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpoutsb rpaduku eMeHTapHbIX GYHKIUN BUA:

y = ki, y = x2, y = X3y = |x|, Y = VX, OnHCBIBATH CBOMCTBA YHCIOBON (PYHKIMH 110 €&
rpaduky.

K kxonmy oOyuyenus B 9 kiacce oOydaromuiics HONYyYUT CIEAYIOIIME IPEIMETHBIC
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHUBATH U yIOPSAA0YMBATH PAOHATIBHBIC U HPPALMOHAIBHBIC YHCIIA.

BemmonusTe apudpmMernueckue ASUCTBHS C PAllMOHAJIBHBIMU YUCIIAMH, COYETask YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHITH BEIYUCICHHS C UPPAMOHATHHBIMH YHCIIAMH.

HaxonuTe 3HaueHMs CTENEeHEH ¢ HEeNbIMU TOKa3aTeIIMA M KOPHEH, BBIYMCIATH 3HAUCHUS
YHCIIOBBIX BBIPAKEHUI.

OKpyriaTh JEHCTBUTEIbHBIC YHCIA, BBIIONHATH MPHUKHIKY pPE3yJibTaTa BBIYMCICHHH,
OLICHKY YMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeHHBIE ¥ KBaJpaTHbIE YPAaBHEHMS, YpPaBHEHHs, CBOISIIMECS K HHM,
npocTelme ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemate cucTembl ABYX JTMHEHHBIX YPaBHEHUH C JBYMS TEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHHUE HE SBIISCTCS INHEHHBIM.

Pemate TekcToBBIE 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMSI WM CUCTEMBI JBYX YPaBHEHHH ¢ IByMs IEpEMEHHBIMHU.

[TpoBoauTH MpOCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHMM, B TOM YHUCIIE C
NpUMEHeHHEeM TpapUUecKuX TMPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JIM YpaBHEHUE WU
crcTeMa YpaBHEHUH peIIeHus, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemate nuHeHHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)xaTh peLICHHE
HEPaBEHCTB HAa YMCJIOBOW MPSAMOI, 3aITUCBHIBATh PEIIEHHE C TIOMOIIbI0 CHMBOJIOB.

Pemate cucTemMpl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, W300pakaTh pEIICHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW TPSIMOW,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA MPH PEIICHUH Pa3IMYHbBIX 33j1au.

K xonmy oOyuenuss B 10 kjacce oOydaromuics MOIYYUT CIEIYIOIIME IpPEeIMETHbIE
pe3yIIbTATHI:

DOyHKIUHA

Pacnio3naBate GyHKIMU U3y4eHHBIX BUI0B. [I0Ka3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha

KOOPJIMHATHO# TI0CKOCTH TpadukoB GyHkimi Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
c,y=x3,y=1Xy = [X|, B 3aBuCHMOCTH OT 3HauYeHHiT K03(HIIEHTOB, ONUCHIBATE CBOICTBA

(byHKUIHH.
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Ctpouts M n300paXkaTh CXEMaTWYEeCKH TIpadUKH KBAAPATUYHBIX (YHKIHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacno3naBare  kBazpatuyHylo (QyHKOUIO 10  (Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJPAaTHYHBIX QYHKUUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U MPOTPECCHH

Pacrio3snaBath apudMeTHYECKyI0 U reOMETPUYECKYIO IPOrPECCUH TP Pa3HBIX CIIOCO0ax
3aJjaHusl.

BBINOAHATE BBIYMCICHHUS C MCIONB30BaHMEM (OpPMYN N-ro 4ieHa apu(MeTHUecKor u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YICHBI TOCIE0BATEILHOCTH TOYKaMH Ha KOOPIMHATHOM IJIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 33]a4d
U3 PEaTbHOM KU3HU (C HCIOIB30BaHUEM KaIbKYJISATOPa, IU(PPOBHIX TEXHOIOTHIA).

Pa3znea 3.
Conepixkanue TeM y4e0HOT0 Kypca

7 KUIIACC

Yucia v BoluucaeHus (25 yacon)

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GOopMBI 3amucu Apodeilt K
npyroii. [loHATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPSAIOYMBAHUE PALIMOHAIBHBIX
yucen. ApudmeTrueckue IeHCTBUS ¢ pallMOHAIbHBIMU YMciIaMU. Pemenue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTu, Ha APoOH.

CremneHp ¢ HaTypaJIbHBIM IOKa3aTelleM: ONpejesieHue, npeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OIIpe/ieNIeHUs], 3aUCh OonbIuX yuceln. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
JpoOu B BHJIE NMPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha MPOLEHTHI, PELIEeHNE 3aJau U3 peabHOU
IIPAKTHKU.

IIpuMeHeHne MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTyPAJIBbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 00paTHasi MPONOPLIMOHATBHOCTH.

Auredpanyeckne Bpipaxkenus (27 yacos)

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NEPEMEHHOM. JlONMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTHM MEXJAy BEIMYMHAMU B BHUIE (OPMYIIBL
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PaBHbIE
BBIpa)KEHUS, MpaBUIa NMPeoOpa3oBaHus CyMM M MPOMU3BENEHHH, MMpaBuia PaCKPBITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHH C HATYPAJIBHBIM ITI0KA3aTEIIEM.

OpnHounenbl 1 MHorowieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUYUTAHUE, YMHOXKEHHE
MHOTOWICHOB. POpMyIbl COKPAIEHHOIO YMHOMKEHHs: KBagpaT CyMMBbl U KBaJApaT PAa3HOCTH.
dopMya pasHOCTH KBagpaToB. Pa3nokeHne MHOIOWIEHOB HA MHOXKHUTEH.

YpaBHenusi u HepaBeHcTBa (20 yacoB)

VYpaBHeHHe, KOpEHb YpaBHEHHs, IpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUHU.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEH JIMHEWHOrO YypaBHEHUS,
pelieHue JIMHEHHBIX ypaBHeHHIl. CocTaBieHHE ypaBHEHHUH IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 3a/]a4 C TIOMOILBIO YPaBHEHHH.
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Jluneiinoe ypaBHEHHE C ABYyMs MEpEeMEHHBIMU U ero rpaduk. CucremMa ABYX JIMHEHHBIX
YpaBHEHUU C JByMs TIEPEMCHHBIMH. PellieHne CUCTeM ypaBHEHUH CIOCOOOM TMOJICTAaHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3a7au ¢ IIOMOILBIO CUCTEM YpaBHEHUM.

@®ynkuun (24 yaca)

Koopaunara Touku Ha mnpsimod. UwucnoBble mpomMexyTKu. PaccrosHue Mexay IByms
TOYKaMU KOOPJAUHATHOU MPSIMOIA.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcmucca M opauHAaTa TOYKH Ha
KoOpAWHATHON miockocTh. [Ipumeps! rpadukoB, 3agaHHbX (opmynamu. UYreHue rpadukoB
peanpHbIX 3aBucuUMoOcTei. [lonarne ¢dyukuun. I['padux dyaknum. CpoiicTBa (GyHKIIMA.
Jlunetinas ¢pyukuus, e€ rpaduk. ['padux ¢pyakmun y = |X|. I'paduyeckoe pereHne TMHEHHBIX
YPABHEHUU U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KUIACC

Yucia v Boluncaenusn (22 yaca)

KBanmparubelii kopenb u3 uyucna. llonsarue o0 wuppanroHanbHOM uyucne. JlecaTnyHbie
npUOIMKEHUS. UppalMOHaIbHBIX uncen. CBolcTBa apuMETHYECKUX KBaJApPaTHBIX KOPHEH U UX
IPUMEHEHHE K MpeoOpa3oBaHUI0 YMCIOBBIX BBIPAKEHUW U BbIYMCIEHUSAM. JleHCTBUTENbHbBIE
qucna.

Crernens ¢ 1eNbIM MOKa3atesaeM u e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCIA.

Auaredpanyeckue Bpipaxenus (20 yacon)

KBanpatHblii TpEéXusieH, pa3ioxkeHHe KBaApaTHOro TpEXWIeHa HA MHOKUTEIH.

Anre6panueckass apoOb. OcCHOBHOE CBOWMCTBO anredOpamdeckoir npodu. CroxeHue,
BbIUMTAaHUE, YMHOXKEHUE, AelieHue anredpandeckux apooOeil. ParmoHanbHble BBIpAXKEHUS U UX
npeobpazoBaHue.

YpaBHeHusi u HepaBeHcTBa (40 yacoB)

KBangpatHoe ypaBHeHue, ¢opMyia KOpHEW KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUH, CBOAALIMXCS K JUHEWHBIM W KBaJapaTHbIM. Ilpocreiimne apoGHO-
palMOHAaIbHbIE YPaBHEHUS.

I'padmueckas mHTEpIpeTalns ypaBHEHUN C JABYMS NMEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHHUH C JByMs IN€peMEHHbIMHU. [IpuMepbl peleHus CHUCTeM HEJIMHEHHBIX YPaBHEHHMM C
JByMsI [IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HepaBeHCTBa C OAHOM mnepeMeHHOM. Cucremsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

®yukuuu (14 yacos)

[Tonstue Gynkuuu. OGnacTh ONpeaeseHnus U MHOXKECTBO 3HaueHU (yHKiuu. CrnocoObl
3ananus QyHKIUH.

I'padux Qynkiun. UYrenue cpoictB ¢(yHkiuu no e€ rpaduxy. Ilpumepsr rpadukon
GbyHKIU, OTpa)karoUINX peaabHbIe MPOLECCHI.

@OYHKINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NMPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oyrkiun y = X2, Y = X3, y = VX, y=|x|. ['paduseckoe pemeHne ypaBHEHNH i CHCTEM
YPaBHEHHUHU.
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9 KIIACC

Yucaa u Boiuuciaenus (7 4acos)

PanmonanbHble yuclia, UPPALMOHATIBHBIC YMCIA, KOHEUYHbIE U OCCKOHEYHBIE JECATHYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTENBHBIC YHCIA KaK OCCKOHEUHBIC
JIecsTHUHble  apoOu. B3aumMHO  OIHO3HAUYHOE  COOTBETCTBUE  MEXIYy  MHOXECTBOM
JIEMCTBUTEIIbHBIX YHCET U KOOPAUHATHOU MPAMOM.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apu(MeTHUecKue ACUCTBUS C ACHCTBUTEIBHBIMU
YUCIIAMH.

Pasmepsl 00BEKTOB OKpPYXAlOIIETO MHUpPA, [UIMTEIBHOCTH IPOLIECCOB B OKPYKAIOIIEM
MHUpe.

[TpuOnmxk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh HpuOIMKeHUs. OKpyIJIeHUE YHUCEll.
IIpukuaka v OLlEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHusi M HepaBeHCTBA (66 4acoB)

Jluneiinoe ypaBHeHue. Penienue ypaBHeHUN, CBOASAIIMXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMHM, CBOMSIUMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelnieHus ypaBHEHUH TpPETbEd M 4YETBEPTOM CTENEHEH
Pa3oKEHUEM Ha MHOKUTEIIU.

Pemenne = npoOHO-pallMOHANBHBIX  ypaBHEHUW.  PemieHne  TEKCTOBBIX  3adad
anreOpandecKuM METOIOM.

YpaBHeHHE C OBYMS MEPEMEHHBIMH W ero rpaduk. PemieHune cucrteM IBYX JIMHEHHBIX
YpaBHEHUH € JByMsl NEpEMEHHbIMU. PellleHne cucrteMm [ByX YypaBHEHUH, OJIHO U3 KOTOPBIX
JUHEHoe, a apyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTausi CUCTEMbl YpaBHEHHUI C
JIBYMsI TIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoOM.

YucrioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHue cucTteM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHCTBa. 'paduueckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

®ynknun (10 yacos)

KBaapatHbIil TpeXusieH, ero KOPHH, Pa3ioKeHHe Ha MHOKUTEIH.

10 KJIACC

®yukuuu (23 yaca)

KBamparnunas ¢yskius, e€ rpaduk u cpoiictBa. [lapaborna, KOOpAMHATHI BEPUIMHBI
napaboibl, 0Ch CHMMETPHUH MapadoIIbl.

I'padukn dyskmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || i ux cBoiicTsa.

Yucaosble nocjaeaoBareJbHocTH U nporpeccuu (30 yacon)

[ToHsiTHE YKMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJJaHUE IMOCIEI0BATEIIBHOCTH PEKYPPEHTHOM
dopmyoit u hopmyIoii N-ro uieHa.

Apudmernueckass ©u  reomerpuueckas — mporpeccur.  Dopmynsl N-ro  uJeHa
apu(QMeTUYECKO U TeOMETPUUECKON MPOTPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N3o00paxeHne 4aeHOB apUPMETHUECKON M TeOMETPUYECKOM MpOorpeccuil TOYKaMu Ha
KOOPJAMHATHON MJIOCKOCTH. JIMHENHBIN U 3KCIOHEHITUANbHBIA pocT. ClI0KHBIE MPOIIEHTHI.

IloBTOpEHuUe, 00001eHNEe, cUCTeMaTH3alMus 3HaHUii (48 yacoB)
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Pa3gen 4.
TemaTuveckoe NJIAHUPOBAHHE C ONpe/ieIeHHeM OCHOBHBIX BHI0B Y4e0HOM 1eATeJIbHOCTH 00yUaK0IINXCS

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3iesioB H TeM nudgposbie
Ne /i P Konrpoabnbsie IIpakTHueckue (mpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcsbl
1 Yucna v BeluMcieHus. PanronanbHbie o5 1 bubnuorexa [JOK
qyucna https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpandecKkue BoIpaKCHUS 27 2 httos://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 ¥ paBHeHHUS H HEpABeHCTRa 20 2 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopwnatet n rpaguki. Gynxim 24 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> TosToperne i 060buiene 8 2 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9 0
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8 KUIACC

KonuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM nu¢pposbIe
Ne o/ P Kontpoabnbsie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
bubmuorexa [JOK
1 Uwucna u Beruucinenus. KBagpaTasie KOpHU 15 1 httos://m.edsoo.ru/7f417af8
5 Uucna u Beruncienusi. CTeneHp ¢ UeiabIM 7 1 bubnuorexa [JOK
[0Ka3areyieMm https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnnorexa [HOK
KBagpartsslii TpéXuineH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 bubnnorexka [HOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 1 bubnuoteka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bu6mmorexa [IOK
) .
8 YHKLHH. OCHOBHbIE MIOHSTH > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o Dyuicuan. HCI0BbIC pyHKLHH o 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 16 2
OBTOpCHHE  0dodmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne o/ P Konrpoabnsie IIpakTuueckue (undpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
1 Uucna u BeruucieHus. JleiicTBUTenbHbIe 7 bubnnorexa [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 19 2 bubnnorexa [JOK
OJHOM NIEPEMEHHOU https://m.eds00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 16 1 bubnnorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bubnuoreka [IOK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 31 2 https://m.edsoo.ru/7f419d08
N bubmuoreka [IOK
5 ®yuknuu. KBanpaTHblil TpeX4ieH. 10 1 https://m.edsoo.ru/7f419d08
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 21 5 bu6nmorexa LIOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
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10 KJIACC

HaunmenoBaHmue pa3ae/ioB U TEM

Ne n/mm
NMPOrpaMMblI
1 Oyukuu. KBagpatuunas GyHKIuu
2 YucioBele MOCIEI0BATEILHOCTH
3 [ToBTOpeHME, 0000IIEHHE, CHCTEMATH3AIUs

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 9acoB

Beero KonTposbHbie
padoThbI
23 2
30 2
48 3
101 7

IIpakTHyeckue
padoThI

DJIEeKTPOHHbBIE
(uudgposbie)
oOpa3oBaTejibHbIE

pecypchl

bubnuoreka [{OK
https://m.eds00.ru/7f419d08

bubmuoreka [IOK
https://m.edso00.ru/7f419d08

bubmuoreka [IOK
https://m.edso00.ru/7f419d08
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Pazgean 5.
Cnoco0bI OLIEHKH JOCTHKEHUS YYAIIMMHUCS IJIAHUPYEMbIX Pe3yJbTaTOB

Hpe,Z[MeTHHe PE3YIBTATHI y4HAIIUXCA IO MAaTEMATUKEC OLCHHUBAIOTCA B XOO€
YCTHOTI'O OIIpOCa, TCKYIINX U UTOTOBBIX TMCbMCHHBIX pa60T.

OueHka nuCbMeHHbIX padoT

[MuceMmenHnas paboTa MO MaTEMAaTHKE MOKET COCTOSTh TOJIBKO M3 MPUMEPOB, TOJIBKO U3
3a1a4, ObITh KOMOMHMPOBAHHOW WM MPEICTaBIATh COOOW MaTeMaTHYeCKUN AMKTAHT, KOIja
y4Yaluecs 3auchIBalOT TOJIbKO OTBETHI.
Ilucomennasn paboma, cooepaicauias moibKo npumepsl

[Ipu ouenke nuCbMEHHOM pPa0OTHI, BKJIIOYAIOUIEH TOJBKO MpUMEPHl (MpU YHUCIHE
BBIYHMCIIUTEILHBIX JCHCTBUN He Oosee 12) W WMErOmIEH 1Eeabl0 MPOBEPKY BBIYMCIUTEIBHBIX
HAaBBIKOB YUaIIUXCsl, CTABSITCS CJIEIYIOIINE OTMETKH.
OTMeTKa «5» CTaBUTCS, €CJIM BCS paboTa BBITTOJIHEHA 0€301ITHO0YHO.
Otmetka «4» CTaBUTCS, €Clii B paboTe MOMyIeHb! | -2 BEIYUCIUTEIbHBIC OIMOKH.
OtmeTKa «3» CTaBHUTCS, €CJIM B paboTe NOMyIIeHbI 3-4 BRIYUCIUTEIbHBIC OITUOKH.
OTMmeTKa «2» CTaBHUTCSA, €CIU B paboTe AOMYIIEeHO 5 1 00Jiee BEIYUCIUTEIbHBIX OLIHOOK.

Tlucomennas paboma, codeparcadas MoabKo 3a0ayu

ITpu oleHKe MUCHbMEHHO# pabOThI, COCTOAIICH TONBKO M3 3amau (2 win 3 3amaud) u
MMEIOIIIEH LIETBI0 TPOBEPKY YMEHUH pelllaTh 3a/1a4u, CTaBsATCA
CJIETYIOIINE OTMETKHU:
OtMeTka «5» CTaBUTCS, €CIIHM BCE 3aJa4M PEIICHBI 0€3 OMMOO0K.
OTtmerka «4» CTaBUTCs, €CAM HET OMMOOK B XOJA€ peIIeHHus 3aaad, HO AomymieHsl 1-2
BBIUHCIUTENbHBIE OIIUOKH.
OtMeTrka «3» CTaBUTCS, €CIIM JOMYyIeHa XOTs Obl OJHA OIMMOKAa B XOJE PEUICHUs 3a/Jauu He
3aBUCHUMO OT TOTO, 2 WM 3 3aJa4d COAEPKUT padoTa, M OJHA BHIUMCIUTEIbHAS OMIMOKA WM
€CJIM BBIUMCIUTEIBHBIX OMMOOK HET, HO HE pelieHa 1 3amayva.
OtmeTKa «2» CTaBUTCS, €CIIU JOMYIIEHBI OIIMOKU B XOJ/I€ PEIIeHHsI ABYX 3a7a4 WU JTOMYIIEHBI
OJIHA OIMOKA B X0JIC PEIICHMS IBYX 3aJ1a4 U 2 BBIYMCIUTEIBHBIC OITHOKH B IPYTUX 3a/1a9ax

Hucvmennas komounuposannas paboma

ITucbmMeHHass KOMOMHUpPOBaHHasE paboTa CTaBUT LEJbIO MPOBEPKY YYAIIMXCS MO BCEMY
MaTepuady TEMbl, YETBEPTH, MOJYTOAMs, BCETO Y4eOHOTo rofa M COAEPKHUT OJHOBPEMEHHO
3ajaud, MpUMEpbl W 3aJaHus APYruxX BUAOB (3aJaHHs 1O HyMEpalluu Yucell, Ha CpaBHEHHE
YHUCeJl, Ha IOPAJIOK JCHCTBUN U Ip.).

Omunbky, [OMyHIIEHHbIE TPH BBIIOJHEHWHM OSTUX BHJOB 3aJ@aHMi, OTHOCATCS K
BBIUMCIUTEIbHBIM OIIMOKaM.

IIpu oueHke MUCHMEHHOM KOMOWHMPOBAHHOM pPabOTHI, COCTOSIEH W3 OJHOW 3a1aud,
NPUMEPOB U 3a/IaHUi APYTUX BUJIOB, CTABATCS CJIECAYIOIUEOTMETKU:
OTMmeTKa «5» CTaBUTCS, €CJIU BCs paboTa BINOIHEHA 0€301IMO0YHO.
OtmeTka «4» cTaBUTCA, €CITU B padoTe NOMyIIeHbl 1-2 BEIUNCINTENBbHBIE OLIHOKH.
OtmeTtka «3» craBuTcs eciiu 0e3 omunOOoK BhIMOIHEHO 50% KOHTPOJIBHOW paboThl WK B paboTe
JIOMyIeHa OIMMOKa B XOJ€ PELIeHMs 3a/auyM IMPH NPAaBUIHHOM BBIIIOJHEHUH BCEX OCTAIBHBIX
3aJJaHAH WM JIOTMYIICHBI 3-4 BBIYHCIHUTENBHBIE OMIMOKA MPH OTCYTCTBHH OIIMOOK B XOJe
pelLIeHus 3aJa4uH.
OTMeTka «2» CTaBHUTCS, €CJIM JIOMYIIeHa OmUOKa B XOJ€ PEIICHUs 3aJa4d U XOTs OBl OJHa
BBIYUCIIUTENbHAs OMKMOKa WM TNpU pPELUIeHUH 3aJaud W IPUMEpPOB JONylieHo Oonee 5
BBIUHCIUTENbHBIX OIINOOK.

IIpu omeHke MUCHMEHHOW KOMOMHHUPOBAHHOM pabOThI, COCTOAIIEH W3 JBYX 3a1ady U
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MIPUMEPOB, CTABSITCS CJICTYIONINE OTMETKH:

OtMeTka «5» cTaBUTCSI, €CIT BCs padoTa BBITIOJIHEHA 0€301HO0YHO.

OtMeTKa «4» CTaBUTCS, €CJIM B paboTe JOMyIeHbl 1 -2 BEIYMCIUTEIbHBIE OMTHOKH.

Otmetka «3» CTaBHTCS, €CIH B padoTe J0MyIIeHa OIMOKa B X0/1€ peIIeHUs OJHON U3 3a/1a4, IpU
MPaBUJILHOM BBITIOJIHGHUHM BCEX OCTaJIbHBIX 3aJaHUM, WUIM JNOMYIICHBl 3-4 BBIYUCIMTEIIbHBIC
OIIMOKU TP OTCYTCTBUU OIITUOOK B XOJIC PEIICHHMS 3a/1a4.

OtmeTKa «2» cTaBUTCA, €Clid BBINOJHEHO MeHee 50% KOHTPOIbHOW padOThl WM JOMYIICHbI
OIIMOKHU B XOJI¢ PEIICHUS IBYX 3a/1a4, WJIM JOMYIICHBI OMNOKa B X0/ PEUICHHS OJTHOW M3 3a7a4
U 4 BBIYUCIUTENbHBIC OMIMOKH, WJIM JOMYIICHO MPHU PENICHUU 3aJad W MPUMEpoB Oojiee 6
BBIYHCIIUTEIBHBIX OIIHOOK.

Mamemamuueckuii oukmanm

[Tpu ouleHKe MaTeMaTHYECKOTO AUKTAHTA, BKIItoYaromero 12 nim 6omiee
apuQMeTUYeCKUX NEHCTBUH, CTABATCA CIEIYIOIINE OTMETKH:
OtMmeTKa «5» CTaBUTCS, €CIU BCSl padoTa BBINOIHEHA 0€30111M004HO.
OtmeTKa «4» CTaBUTCS, €CIIM BBITIOJHEHA HEBEPHO 1/5 YacTh MPUMEpPOB OT WX OOIIEro 4YHucCIa.
OtmeTKa «3» CTaBUTCS, €CIIU BBIMIOJHEHA HEBEPHO 1/4 yacTh MPUMEPOB OT MX OOIIEro Yyucia.
OTMeTKa «2» CTaBUTCSI, €CIIM BBIIMOJHEHA HEBEPHO 1/2 4acTh IPUMEPOB OT UX OOILEro Yucia.

OneHka yCTHBIX OTBETOB

OtmeTKa «5» CTaBUTCS YUYEHHUKY, €CIIM OH: a) IPU OTBETE OOHAPYKUBAET OCO3HAHHOE YCBOCHUE
M3Y4YEHHOI0 y4eOHOro Marepuaja U yMEeeT UM CaMOCTOSITEIbHO MOJIb30BaThCs; 0) MPOU3BOAUT
BBIUMCJICHHUS] TPaBUIBHO, JIOCTATOYHO OBICTPO U  pAlMOHAIBHO; yMEET MPOBEPATH
IIPOU3BE/ICHHBIE BHIYMCIEHUS;B) YMEET CAMOCTOSITENIbHO PEIINUTD 3a/1ady; IPaBUIIbHO BBIIIOIHSET
3a/laHUsl PAKTUYECKOr0 Xapakrepa.

OtmeTka «4» CTaBHUTCS, €CIM YUCHUK JAeT OTBET, OJM3KHUN K TpeOOBaHUSIM, yCTAaHOBICHHBIM IS
OILICHKH «5», HO YUYEHUK JIOMYCKaeT OTJACIIbHBICHETOYHOCTH B paboTe, KOTOPhIE UCIIPABIISET CaM
IIPU YKa3aHUM YUUTEIS O TOM, YTO OH JIOMYCTHJI OIIHOKY.

OTMmeTKa «3» CTaBUTCS YUEHHKY, €CJIM OH ITOKa3bIBae€T OCO3HAHHOE YCBOCHHE OoJiee MOJTOBUHBI
M3YYEHHBIX BOIIPOCOB U UCIIPABJIAET JOMYIIEHHBIEOIINOKH MOCIE MOSICHEHUS YUUTES.

OTMeTKa «2» CTaBUTCS YUEHUKY, €CIM OH OOHapy>KMBaeT He3HaHUe OoJIbIIeH yacTu
IPOrpaMMHOT0 MaTepuasa, He CIPaBIsSeTCs ¢ PELIEHUEM 3a/1a4 UTIPUMEPOB.

Ouenueanue mecmoe
«5» - 100% - 90 %
«4» -89 % - 66 %
«3» - 50% - 65 %

«2» - 50% u MeHee
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Pa3zgea 6.
Onucanne MaTepuaJIbHO-TEXHUYECKOT0 U Y4eOHO-METOAUYECKOI0
obecnieuenusi Padoueii mporpamMmbl

YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

YueOnuk: MaxkaperueB FHO.H., Munmoxk H.I'., HemkoB K.MN. u np. / Ilom pen.
TensikoBckoro C.A. Anrebpa. 7 kiacc. — M.: [Ipocsemenne, 2022.

Yyeonuk: Makapeues FO.H., Munmox H.I'., HemxoB K.M. u ngp. / Tlom pen.
TensikoBckoro C.A. Anrebpa. 8 kiacc. — M.: [Ipocsemenue, 2022.

YueOnuk: Maxkaperaes FO.H., Munmoxk H.I'., HemkoB K.M. u np. / Ilom pen.
Tensakosckoro C.A. Anre6pa. 9 knacc. — M.: [IpocBemienue, 2022

METOANYECKHUE MATEPHAJIBI J1JISA YYUTEJISL
MakapbiueB HO.H., Mungtok H.I'. u gp. MeTogunyeckue pekomeHgauumn gns 7-9 knaccos 2017
M.: lNMpoceeLyeHne

MpumepHas paboyas nporpamma OCHOBHOMO o6Liero obpasoBaHusi npegmeta «MaTtemaTtukay
6a3oBbiypoBeHb.OgobpeHa pelleHeM dpegepanbHOro y4ebHo-MeToaNn4eCcKoro oobeanHEHNUs No
obuwemy obpasoBaHuto,npoTokon 3/21 ot 27.09.2021 r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwuiickas anekTponHas mkouna - https://resh.edu.ru/

https://infourok.ru

https://resh.edu.ru/
https://uchi.ru/
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