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BBenenune

Pabouass mporpamma mo yueOHOMY TpeameTy «AnredOpa » pa3paboTaHa B COOTBETCTBUU C
HOpPMAaTUBHBIMU aKTaMHU:

— ®@epepanpHblii 3ak0oH oT 29.12.2012 Ne 273-®3 «0OO6 o6pasoBanun B Poccuiickoii
®denepauun» (€ MOCIEAYIOUIUMU U3MEHEHUSIMN);

— Konnenmust pa3Butuss MareMmarudeckoro oOpasoBanusi B Poccuiickoit  ®enepanuu,
yrBepkaeHa pacnopsikeHueM [IpaButensctsa PO ot 24.12.2013 Ne 2506-p;

— Ilpuxka3z MunucrtepctBa obpazoBanusi U Hayku Poccuiickoit ®enepauuuor 17 .12. 2010 r.
N 1897 "O6 yrBepxacHuu (GeaepaTbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIILHOTO CTaHAapTa
OCHOBHOTO 00111er0 00pa3oBanus' (¢ MOCISAYIONTUMI U3MECHEHUSIMH ),

— Ilpuxa3z MunucrepctBa npocseuienust P® or 20 mas 2020 r. N 254 "OO yrBepkIeHUU
(denepanbHOro mepeyHs Y4EeOHHKOB, MOMYILIEHHBIX K MCIOJNb30BAaHUIO IPU peau3aluu
MMEIOIUX TOCYJapCTBEHHYIO aKKpEeIUTAlUI0 00pa30BaTelbHBIX IPOrpaMM HayaibHOIO
o011ero, OCHOBHOTO  oOImero, cpemHero ooOmero oOpa3oBaHHUS  OpPraHU3AIUsMU,
OCYIIECTBJISIONUMH 00pa30BaTEIbHYIO JIEATEILHOCTE" (C TOCIEIYIONIMMU U3MEHEHHUSIMU U
JOTIOJTHEHUSIMH )

— IlocranoBnenue ['maBHOro rocygapcTBEHHOTO CaHMTapHOro Bpada Poccuiickonn denepanun
ot 28 centsops 2020r. Ne 28 «OO0 yrBepkaeHnn canutapbix mpasuin CIT 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYeCKHe TpeOOBaHMs K OpraHM3alusM BOCIUTAaHUS U 0OydyeHus,
OTJIbIXa M 03/I0POBJICHUS JETEH U MOJIOICHKI;

— IlocranoBnenue I’ maBHOTO rOCYAapCTBEHHOTO caHMUTapHOro Bpada Poccuiickoit denepanun
ot 28 suBaps 2021r. Ne 2 «O0 yTBepxkaeHun caHuTapHbIX npasui U HopMm CanlluH 1.2.3685-
21"T'urueHndecKkue HOPMATHBBI W TpeOOBaHUS K OOECTICUCHHMIO O€30MacHOCTH W (WIIN)
0e3BpETHOCTH /IS YesioBeKa (PaKTOPOB CPeIbl OOUTAHUSY,

— Ilpumepnass ocHoBHas oOpa3oBareiqbHas MpPOTpaMMa OCHOBHOTO OOIIEro o0pa3oBaHUs,
0100peHa pemnieHHueM (QeaepatbHOTO YUEOHO-METOINYECKOTO OOBEIUHEHUs 0 O00IeMy
obpazoBanuto (mpotokos 3acemaanus ot 08.04.2015 Ne 1/15);

— TIlonmoxxenue o paboueil mporpamme y4eOHOTO IpeaMeTa, Kypca, IUCHUIUIMHBI (MOJyJIs)
MAOQOY «IlepBomaiickas cpentsisi mkoJia» (mpuka3 ot 27.08.2021 Ne 167).

— YMK

e Aurebpa. COopHuK pabouux mporpamMMm 7-9 Kiaccel: mMoOcoOMe s y4duTeNneu
obOmeoOpazoBaT. yupexnaeHuir / (coctaButenp T.A. bypmuctpoBa). — M.:
[Ipocenienue, 2018.

e Anrebpa, 7 kiacc: y4yeOHHMK MAJsl y4ammxcs oOIIeo0pa3oBaTeNbHBIX OpraHu3alui.
FO.M.Kossirun, M.B.TkauéBa u ap.- M.: «IIpocsemennen, 2019.

e Anrebpa, 8 kiacc: y4yeOHMK AJs ydammxcsi oOnIeo0pa3oBaTelIbHBIX OpraHu3alui.
FO.M.Kosisirun, M.B. TkauéBa u np.- M.: «IIpocsemenuen, 2017.

e Anrebpa, 9 wiacc: yuyeOHMK Ansl y4ammxcsli oOIIeo0pa3oBaTelIbHBIX OpraHu3alui.
FO.M.Kossirun, M.B. TkauéBa u ap.- M.: «IIpocsemennen, 2018.

1. Tlnanupyemble pe3yJbTaThl 0CBOECHHS Y4eOHOI0 MpeaMeTa.

1.1 JIuuHOCTHBIE pe3y/abTaThl.

1) BocmuTaHue POCCUHMCKOM I'pa)IaHCKOW MAEHTHYHOCTH: MAaTpHOTH3Ma, yBaxkeHHs K OTedecTBy,
IPOIIJIOE W HACTOSIIEee MHOrOHAIMOHAJIBHOrO Hapojaa Poccum; oco3HaHue CBOEH 3THHYECKOM
NPUHAIIISKHOCTH, 3HAHHE MCTOPHM, $A3bIKA, KYJIbTYphl CBOErO Hapojaa, CBOEro Kpas, OCHOB
KyJIbTYpHOTO Hacieauss HapoJoB Poccuum M yeloBeuecTBa; YCBOGHHE T'yMaHHCTHYECKHX,
JEMOKPATUYECKUX W TPaJUIMOHHBIX HEHHOCTeH MHOTOHAIIMOHAJIBHOTO POCCHHUCKOTO OOIIECTBa;
BOCIHMTaHUE YyBCTBA OTBETCTBEHHOCTH U Jlora nepes PoauHoi;

2) ¢opMHpOBaHHE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyaromuxcss K CaMOpPA3BUTHIO M CaMOOOpa30BaHMI0O HAa OCHOBE MOTHMBALMU K OOYYEHUIO U
MO3HAHMIO, OCO3HAHHOMY BBIOOPY M TOCTPOEHHIO JalbHEHIIEH WHAMBUIYATbHOW TPACKTOPHH
oOpa3oBanus Ha 6a3e OPUEHTUPOBKHU B MHUpe Mpodeccuil u mpodhecCHOHATBHBIX MPEANOYTEHUH ¢



y4ETOM YCTOWYMBBIX TIO3HABATECILHBIX MHTEPECOB, a TaKkKe Ha OCHOBE (hopMHpoBaHUS
YBOKHUTEIHLHOTO OTHOIICHHSI K TPYy, PAa3BUTHUS OTIBITA YIACTUS B COIUAILHO 3HAYUMOM TPY/IE;

3) dopmupoBaHUE IEITOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAyKW W OOIIECTBEHHOW MPAKTUKU, YIUTHIBAIOIIECTO COIHAIBLHOE, KYJIbTYPHOE, SI3IKOBOE,
JyXOBHOE MHOTO000pa3re COBPEMEHHOTO MHPA;

4) dbopmupoBaHHE OCO3HAHHOTO, YBXKHTEIHLHOTO U JOOPOKENATEIILHOTO OTHOMICHHS K JIPYrOMY
YeIIOBEKY, €ro MHEHHIO, MHPOBO33PCHHIO, KYIbTYpE, S3BIKY, BEpe, TPaKIAHCKOW IMO3WIUH, K
HCTOPUH, KyJIbType, PEIUTHH, TPAJULINSIM, S3bIKaM, IEHHOCTSIM HapoJoB Poccum m HapoI0B MUpa;
TOTOBHOCTH ¥ CIIOCOOHOCTH BECTH JHAJIOT C JPYTMMH JIIOABMH M JOCTHUTaTh B HEM
B3aMMOIIOHUMAaHHUS;

5) OCBOCHHE COIMATILHBIX HOPM, TIPABUJI TIOBEICHHS, poJiei U (hOPM COIMATBHOM KU3HU B TPYIIIAX U
coo0ImecTBax, BKJIIOYas B3POCIbIE ¥ COIMAJIbHBIC COOOIIECTBA;, YYaCTHE B  IIKOJHHOM
CaMOYTIpaBJIeHUU H OOIIECTBEHHOW JXW3HM B TIpeleiaxX BO3PACTHBIX KOMIICTCHIIUH C Yy4eTOM
PETHOHAIBHBIX, STHOKYJITYPHBIX, COIIMATLHBIX M SKOHOMHUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPAITBHOTO CO3HAHMS Y KOMIIETEHTHOCTH B PEIICHUM MOPAILHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (OpPMUPOBAHWE HPABCTBECHHBIX UYYBCTB M HPABCTBEHHOTO TOBEJICHUS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM ITOCTYITKAM

7) dopMHupoBaHHE KOMMYHMKATUBHOM KOMIETEHTHOCTH B OOIICHHHM U COTPYJAHMYECTBE CO
CBEPCTHHKAMH, JICTbMHU CTAPIIEro W MIIAIICTO BO3pacTa, B3POCIBIMH B TIpoIiecce 00pa3oBaTeIbHOM,
OOIIECTBEHHO TOJIC3HOH, Y4eOHO-HCCIIeIOBATEIBCKOM, TBOPUESCKON U APYTUX BUJIOB JCSATEIHLHOCTH;
8) dopmupoBaHue IIEHHOCTH 3J0pPOBOTO M 0O€30mMacHOro o0Opas3a >KH3HU, YCBOCHHE IIPABUII
WHIVUBUAYATBHOTO W KOJUICKTHBHOTO OE30MACHOTO TIOBEJCHUS B YPE3BBIYAWHBIX CHTYAIHSX,
YTPOKAIOMINX KU3HU U 37I0POBBIO JIFOJICH, IIPABUJI OBEJCHHSI HA TPAHCIIOPTE U HA JIOpOTax;

9) dbopmupoBaHKEe OCHOB JKOJOTHYECKON KYJIbTYpPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIIJICHUS, Pa3BUTHE OIBITA HKOJIOTMUYECKH OPUEHTHUPOBAHHOUN pediaeKkcuBHO-
OLICHOYHOM M MPAKTUYECKON NESTEIbHOCTH B dKU3HEHHBIX CUTYaIUX;

10) oco3HaHue 3HAYCHUS CEMbH B KU3HM YEJIOBEKa U OOIIECTBA, MPHUHSATHE IEHHOCTH CEMEWHOM
KU3HHU, YBOKUTEIBHOE U 3a00TJIMBOE OTHOIIIEHUE K YJIEeHAaM CBOEU CEMbH;

11) pa3BUTHE SCTETHMUECKOTO CO3HAHUS YEepe3 OCBOEHHE XYJI0’KECTBEHHOTO HAcieAus HapoJIoB
Poccuu u Mupa, TBOpUECKO 1€ATEIHHOCTH 3CTETHUECKOTO XapaKTepa.

1.2 MeranpeaMeTHbIe pe3yJbTaThl.

1) yMeHHE CaMOCTOSTEIbHO ONPEICNIATh IEIH CBOEro OOydYeHHs, CTaBUTh WU (OPMYJIUPOBATH LIS
ceOst HOBBIC 3a/1a4M B yueOe ¥ MO3HABATEIILHOM JICATCIIbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOCH
[M03HABATENBHON IEATEILHOCTH,

2) yMEHHE CaMOCTOSTEIBHO TUIAHUPOBATH MYTH JOCTYKCHHUS IIEJICH, B TOM YHCIIE allbTCPHATUBHBIC,
OCO3HAHHO BBIOMpaTh Haubosee APPEKTUBHBIE CIOCOOBI pelIeHHs] Y4eOHBIX M IO3HABATEIBHBIX
3a7ad4;

3) yMEHHE COOTHOCHUTHh CBOM JICHCTBHSI C TUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOIb
CBOCH JICATEIBHOCTH B MPOIIECCe JOCTHKEHHS Pe3yiIbTaTa, ONMPEIeIsiTh CIIOCOObI JICHCTBUI B paMKax
MPE/UIOKCHHBIX YCIOBUH M TpeOOBaHMI, KOPPEKTHPOBATh CBOU JICHCTBHS B COOTBETCTBHH C
W3MEHSIOIICHCS CUTYaIUECH;

4) yMeHHE OIIEHUBATh MPABUIILHOCTH BHITIOTHEHHS y4eOHOU 3a7aun, COOCTBEHHBIE BO3MOXKHOCTHU €€
pelIeHus;

5) BnajeHWe OCHOBAaMHU CAMOKOHTPOJS, CAMOOIIEHKH, NPUHSATHS PEHICHUH M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B y4eOHO U 1MO3HABATEIHHON NESITENLHOCTH;

6) yMeHHEe OMpeAensaTh MOHATHS, CO3/laBaTh O0OOIIEHHS, YCTaHABIMBATh  aHAJIOTHH,
KITaCCU(UIIMPOBATh, CAMOCTOSTENIBHO BBIOMPATh OCHOBAHUS M KPUTEPUM [UIsl KIacCU(HKAINH,
yCTaHABIUBATh  NPUYUHHO-CIEJACTBEHHBIC  CBSI3M,  CTPOUTH  JIOTHUECKOE  PacCyXIEHUE,
YMO3aKTIO4YeHNe (MHAYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U JIeNIaTh BBIBO/IBI,

7) yMeHHe co3/1aBaTh, MPUMEHATh U MPEOOpPa3OBLIBATh 3HAKM U CUMBOJBI, MOJIEIH U CXEMbI JUIS
pelieHus yueOHbIX U M03HABATEIbHBIX 33/1aY;

8) CMBICTIOBOE YTEHUE;

9) ymMeH#e OpraHu30oBbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIHHOCTh C YUUTEIEM H
CBEpPCTHHKAMH; paboTaTh WHAMBHAYAJILHO W B TPYIIE: HAXOIUTHh OOIIee pEIIeHHWE W pa3periaTh



KOH(QUIMKTBI Ha OCHOBE COTJIACOBaHMS MO3MLIMHA M ydeTa HMHTEPECOB; (OPMYIUPOBATH,
apryMeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHEe 0CO3HAHHO UCHOJb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 33a4€il KOMMYHUKALUN
JUISL BBIPQXEHHUS CBOMX YYBCTB, MBICIEH M MOTPeOHOCTEH; IUIAHUPOBAHHMS M PETYISALUU CBOCH
NEATENbHOCTH; BIaJCHUE YCTHOM U MMCbMEHHOM PEYbl0, MOHOJIOTMYECKON KOHTEKCTHOM PEYBIO;

11) dopmupoBaHue MU pa3BUTHE KOMIIETEHTHOCTH B 00JAacTH HCHOJB30BAHUS WH(POPMALMOHHO-
KOMMYHMKAIIMOHHBIX TexHosoruil (nanee - UKT xomnerenuun); pa3BuTue MOTUBALIMU K OBJIAJICHUIO
KYJIbTYpPOH aKTUBHOTO MOJIb30BaHUS CIIOBApSIMU U APYTUMHU IOUCKOBBIMU CUCTEMAaMU;

12) ¢opMupoBaHue U pa3BUTHE OSKOJOTMYECKOIO MBIIUJICHUS, YMEHHUE MPUMEHSTb €ro B
MO3HABATEIHHOM, KOMMYHUKATUBHOM, COLIMATBLHON MPAKTUKE U MPOPECCUOHAIBHON OPUCHTAIINH.

1.3 IlpeaMeTHBIE Pe3yabTATHI

BrinyckHuk HaydyuTcs B 7-9 kiaccax
DJIeMEeHTHI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

e OmnepupoBarb Ha 0a30BOM YypPOBHE TMOHATUSIMH: MHOYECTBO, 3JIEMEHT MHOXECTBA,
MTOJIMHOKECTBO, MMPUHAJICKHOCTH;

®  337aBaTh MHOXECTBA MEPEYUCICHUEM HX JIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beANHEHUE, TIOIMHOKECTBO B MIPOCTEHIIINX CUTYAITHSX;

e omepupoBaTb Ha 0a30BOM YpOBHE TIOHATHIMH: OIpPEICICHHE, AaKChoMa, TEeOopema,
JI0KA3aTeIbCTBO;

® TIPHUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI JIJIS TIOITBEPIKICHHS CBOUX BBICKA3bIBAHHIA.
B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  JCNOJIb30BaTh Tpaduyueckoe TPEICTABICHUE MHOXKECTB I ONHCAHUS peaTbHBIX
MIPOIICCCOB | SIBJICHUM, PY PEIICHUH 33724 IPYrUX YIeOHBIX MPEIMETOB.
Yucaa

e OnepupoBarb Ha 0a30BOM YypOBHE IMOHATHUSIMH: HATypaJbHOE YHCIO, IIEJI0€ YHCIIO,
OOBIKHOBEHHast JIpoOb, JAecsITHYHAas JpoOb, CMEMIaHHas JpoOb, palUOHAIBLHOE  YHCIIO,
apruMETHUECKUIA KBAaIPATHBIA KOPEHb;

®  HCIOJIb30BAaTh CBOMCTBA YKMCEN U MIPaBUjia JEHCTBUM MPU BBITIOJHEHUH BHIYUCIICHUN;

®  HCIOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN U
peIIeHUN HECIOKHBIX 3a1a4;

®  BBINOJHATH OKPYIJIICHUE PAIIMOHAIBHBIX YHMCETI B COOTBETCTBUH C MPABHIIAMH,

®  OIICHMBATh 3HAYCHHE KBAJAPATHOTO KOPHS U3 MOJIOXKHUTEIBHOTO IIEJI0OT0 YUCIIa,;

®  pacro3HaBaTh pPaIlMOHAJILHBIE U UPPAIlMOHATBHBIC YUCIIA,

®  CpaBHHMBATH YHUCIIA.
B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  OIECHUBATh PE3yJbTaThl BHIYUCICHUN MPU PEUICHUH MPAKTUYECKUX 3a]1a4;

®  BBINIOJIHATH CPABHEHUE YHCET B pealbHBIX CUTYaIIUAX;

®  COCTaBJISITh YHWCJIOBBIC BBIPAKCHHUS NPH PEIICHHHM IMPAKTHYCCKUX 3aJad W 3a7ad U3
JIPYrUx y4eOHBIX TPEIMETOB.
To:kaecTBeHHBbIE MPEOOPa30BAHUS

e BrImonHATE HECNOXXHBIE MPEeoOpa3oBaHUs [JJIs BBIYUCICHUS 3HAYEHUH UHCIOBBIX
BBIPDOKEHUH, COJEpXKallMX CTENeHM C HaTypadbHBIM TIOKa3aTeleM, CTeNeHH C IENbIM
OTpHUIATENLHBIM MTOKA3aTelNeM;

®  BBINIOJIHATH HECIOXKHBIE MPEOOpa30BaHUs IENbIX BBIPAXKEHUI: PacCKpbIBaTh CKOOKH,
MIPUBOJIUTH OJJOOHBIE CIaraeMsbie;

®  WCIOJNB30BaTh (OPMYNBI COKPAIIEHHOTO YMHOXEHHS (KBaApaT CyYMMBI, KBajpar
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) ISl YIIPOIIIEHHUSI BEIYMCIICHUI 3HAYEHUH BBIPAKECHUN;

®  BBITNIOJIHATH HECIIOKHBIE TpeoOpa3oBaHus APOOHO-THHEHHBIX BBIPAKCHUN U BBIPAXKEHHUM
C KBaJPaTHBIMHU KOPHSIMHU.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

® [IOHUMAaTh CMBICI 3aMHCH YHCIIA B CTAHITAPTHOM BHJIE;

e  omepupoBaTh Ha 6GA30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aITUCh YHCIIAY.
YpaBHeHHUS U HEPABEHCTBA



e OrmepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: PABEHCTBO, YHCJIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YpaBHEHUs, pEIICHHE YpaBHEHHsS, YHCIIOBOC HEPABEHCTBO, HEPABEHCTBO,
pElIeHUEe HEPABCHCTBA;

MIPOBEPSTH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;
peniaTh TMHEHHBIE HEPAaBEHCTBA M HECIIOKHBIC HEPABEHCTBA, CBOISAIIUECS K JIMHECHHBIM;
pelIaTh CUCTEMbI HECJIOKHBIX TUHEHHBIX YPaBHCHU, HEPABEHCTB;
MIPOBEPSATH, ABJISACTCS JIU TAHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA);
penrath KBaJpaTHbIC ypaBHEHUS IO (hopMylie KOpHEH KBaJIPaTHOTO YPaBHEHUS;
®  M300pakaTh PEIICHHUSI HCPABEHCTB M UX CHCTEM Ha YUCIIOBOU MPSMOIA.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

® COCTAaBJSITh W peIlaTh JIMHEHHBIC YPAaBHEHHUS IMPHU PEIICHUW 33]a4, BO3HUKAIOIIUX B

JPYrux y4eOHbIX IpeaMeTax.

IpubankeHHbIe BHIYUCIEHUS

® HAXOJWUTH a0COJIOTHYIO IMOTPEITHOCTE MPUOIIMIKCHHS;

® OTIPE/ICIIATh TOYHOCTh MPHOIMKEHHOTO 3HAYCHUS BEJTUIHHEI C 33/IAHHBIMH TPaHUTIAMU;

® BEITIOJTHATH OKPYIJICHHE YUCEIT U 3aITUChIBATH TPHOIMKEHHBIC 3HAUECHUS C TIOMOIIBI0 CHMBOJIHKH;
® BIIAJICTh MOHITHEM OTHOCHUTEIIbHAS TIOTPEITHOCTEY, U HAXOHUTh €¢;

® BBINOJHATH JICUCTBHS HA MHUKPOKAIBKYIATOPE, WCIOJIB30BaTh OKPYIJICHUE 4YHCENl B XOJIe
BBITNOJIHEHUS OTIEpaLnid;

® 3aMMCHIBaTh YHCIIO B «CTAaHAAPTHOM BHJIE» W BBITIOJHATEH JCHCTBUSA C YHCIAaMU B CTaHIAAPTHOM
BHJIE.

D yHKUNHA

e Haxomuth 3HaueHHE QYHKIMH 110 33 JaHHOMY 3HAUYCHHUIO apTyMEHTA;

e HaxOoJUTh 3HAYCHUE apryMeHTa IO 33JaHHOMY 3HA4YCHHIO (DYHKIIMM B HECIOXHBIX
CUTYaIUsIX;

e OmpeleNsTh IMOJIO)KEHWE TOYKM 10 €€ KOOpAMHATaM, KOOpIMHAThl TOYKH 10 €€
MOJIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduKy HaXOAUTh OOJACTh ONpPEIENICHUS, MHOKECTBO 3HAYCHHH, HyIu (PYyHKIUH,
MIPOMEXYTKA 3HAKOMOCTOSIHCTBA, TMPOMEXKYTKH BO3pacTaHUsi M yObIBaHMs, HauOoJjblliee H
HauMeHblIee 3HaueHus: QyHKIINH;

®  CTpOUTh I'paduK TMHEHHON YHKITNH;

® [IpPOBEPATH, SBJISETCA JIU AAHHBIN rpaduk rpagukoM 3agaHHON (GYHKIUU (JIMHEHHOMH,
KBaJIpaTUYHO, 00paTHON MPOMOPLUUOHATILHOCTH);

e ompeneNsaTh MNPUOIMKEHHbIE 3HAUYEHUS KOOPAMHAT TOYKHM IepeceueHus TIpadukoB
GbyHKIINIH;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMH: IOCJIEIOBATENBLHOCTb, apu(MeTHyecKas
MIporpeccusi, TeoMeTpruYecKas Iporpeccus;

e pemath 3aJaud Ha TMPOTPECCHU, B KOTOPBIX OTBET MOKET OBbITh MOJIyYeH
HEMOCPECTBEHHBIM MOICUeTOM 0e3 MpuMeHeHHsI (HOPMYIL.

B noBcegHeBHOI KU3HM U NPH U3YYEHUH JPYTUX MPeIMeTOB:

®  WCIOJIb30BaTh TIpadUKH peallbHbIX MPOIECCOB W 3aBUCUMOCTEH Ui OmpeAeNieHus ux
CBOMCTB (HauOOJBIIME U HAUMEHBIIINE 3HAUCHUS, IPOMEXKYTKH BO3pACTaHMs M yObIBaHUs, 001acTu
MOJIOKUTETBHBIX U OTPUIIATENIbHBIX 3HAYEHUH U T.IL.);

®  WCIIOJIb30BaTh CBOMCTBA IMHEHHOM (QYHKIIMU U ee TpaduK Mpu pelIeHu: 3a1a4 U3 APYrux
y4eOHBIX MPEAMETOB.

CraTucTHKA M TEOPHUsi BEPOATHOCTEI

e lMeTh mpeCTaBICHHE O CTATHUCTUYECKHX XapPAKTEPUCTHUKAX, BEPOSTHOCTH CIy4aifHOTO
COOBITHSI, KOMOMHATOPHBIX 33/la4aXx;

e pemiath MPOCTEUIINe KOMOMHATOPHBIE 3aaud METOJOM TMPSMOTO W OPraHU30BAaHHOTO
nepedopa;

®  [IPE/ACTaBIATH JaHHBIE B BUJIE TaOIUII, TUarpamm, rpaguKoB;

YUTaTh HH(POPMAIIHIO, TTPEICTABICHHYIO B BHJIE TAOIHIIBI, TUAarpaMMBl, Tpaduka;
OTIPEJIeNIATh OCHOBHBIE CTATUCTHUECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;
OIICHUBATh BEPOSITHOCTH COOBITHS B IPOCTEHUIIIUX CITyJasiX;

HMMETh TPEJICTABIICHUE O POJIM 3aKOHA OOJIBIITNX YHCET B MACCOBBIX SIBICHUSX.



B noBceaHeBHOI :KU3HM U TP U3YyYEHUU JAPYTUX PEeIMETOB:

®  OICHUBATH KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Tiepedopa;

®  KMETh IPEJCTABJICHHUE O POJIM MPAKTHYECKHU JIOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITU;

® CpaBHUBAaTb OCHOBHBIE CTATHCTHYECKHE XapaKTEPUCTUKH, TMOJYyYEHHBIE B IIpOlIEcCe
pelieHus NPUKIAAHON 3a1a4d, U3YYCHHS PEAIbHOTO SBJICHHUS,

®  OIICHUBAThH BEPOSITHOCTh PEATbHBIX COOBITUHN U SIBICHUN B HECTIOKHBIX CUTYaI[UsX.
TexcToBBIE 3a7a4H

e Pemars HeCHOXHBIC CIOKETHBIC 3a7a4d Pa3HBIX THIIOB HAa BCE apUPMETHYCCKHE
JICUCTBHUS,

®  CTPOUTH MOJICIb YCIOBHS 3a7auu (B BUAE TAaOJIUIIbI, CXEMBbI, PUCYHKA UM YpaBHEHUS), B
KOTOPOM JaHbl 3HAYECHHS JIBYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIIMYUH, C ILIEIBIO MOUCKA PEIICHUS
3a/1a4u;

®  OCYIIECTBJISITH CIOCOO TMOMCKA PEIICHHS 33/lad, B KOTOPOM PACCYKJICHHE CTPOUTCS OT
YCJIOBUS K TPEOOBAHUIO UJIH OT TPEOOBAHMS K YCIOBHUIO;

®  COCTaBJISITH IUIAH PEIICHUS 3a]a4H;

®  BBIICIATH dTAIbI PEIICHUS 3a/1a4H;

®  HUHTEPNPETUPOBATH BBHIYMCIUTEIBHBIE PE3yJAbTaThl B 3aJlade, MCCIIENOBATh MOJyYEeHHOE
perieHue 3a1aum;

® 3HATh paslInuMe CKOPOCTEH 0OBEKTa B CTOSYEH BOJE, MPOTHB TEUCHHSI M MO TECYCHHIO
peku;

e  pemaTh 33/1a4M Ha HAXO0XKJCHUE YaCTH YMCIIa M YMCIIa 10 €ro YacTH;

e pemaTh 3a7a4M Pa3HBIX TUIOB (Ha palbOTy, HA MOKYIKH, HA JBIKCHHE), CBSI3BIBAIOIINX
TP BEJTWYUHBI, BBIJCISITH 3TH BEJIMUMHBI M OTHOIICHUSI MEX Ty HUMHU;

®  HaxOOUTh HPOLEHT OT YHUCJA, YUCJIO MO MPOLEHTY OT HEro, HaxOJIUTh MPOLIEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBILIEHHE BEIMYHNHBI;

®  pelaTh HECJIOKHbIE JIOTUYECKUE 3a7ja4ul METOJIOM PACCYKICHUH.
B noBcegHeBHOI KU3HM U NP U3YYEeHUH APYTUX MPeIMeTOB:

®  BBIJBUTaTh FUMOTE3bI O BOZMOXKHBIX MTPEIEIbHBIX 3HAUEHUAX UCKOMBIX B 337a4€ BEJIHMYNH
(menaTh MPUKUIIKY).
HcTopust MaTeMaTHKH

e OmnucekiBaTh OTACNbHBIC BBIAAIOIINECS pPE3yIbTaThl, MOJYYEHHBIE B XOJE pa3BUTHUSA
MaTeMaTHKU KaK HayKH;

® 3HATh NNPUMEPHl MATEMAaTUYECKUX OTKPHITUH U MX aBTOPOB, B CBSI3U C OTEYECTBEHHOH U
BCEMUPHOM UCTOPHUEH;

e [IOHUMAaTh POJIb MATEMAaTHKH B pa3BuTuu Poccuu.
MeTtoabsl MaTeMaTHKH

e BroiOupate mnoAxXoasmuii W3y4EHHBIM METOJ s pelIeHUs U3YYeHHBIX THUIIOB
MaTeMaTHYeCKUX 3a/1a4;

e [IpuBoauTh mHpUMEphl  MAaTEeMAaTHYECKHMX  3aKOHOMEPHOCTEH B  OKpYXKarolleu
JNEHUCTBUTENFHOCTU U IPOU3BEICHUSX UCKYCCTBA.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCA B 7-9 Ki1accax

DJIeMEHTbI TEOPUH MHOKECTB U MATEMATHYECKOH JIOTHKH

o  Onepuposamv  nousMusMU:  ONpeoesieHue,  Meopemd,  aKCUOMAd,  MHONICECMEO,
XAPaKmepucmurku  MHONCECMea, JJIeMEHm MHONCEeCmEd, MNycmoe, KOHeuyHoe U OecKoHeuHoe
MHOHCECMB0, NOOMHONCECMBO, NPUHAONEHCHOCb, BKIIOUEHUE, PABCHCIEO MHONCECME,

®  U300pANCAMb MHONCECBA U OMHOULEHUE MHONCECTE C NOMOWbIO KpY208 Diliepa;

®  onpeodensimb NPUHAONIEHCHOCb IIEMEHMA MHONCECMBY, 00beOUHEHUI) U NepeceyeHuto
MHOJICECS;

®  3a00a6amb MHONCECMBO C NOMOWDbIO NEPEUUCTICHUS DNIEMEHMO8, CIOBECHO20 ONUCAHUSL,

®  onepuposamv NOHAMUSAMU. BbICKA3LIBAHUE, UCMUHHOCIb U JTONCHOCTb BbICKA3bIBAHUS,
OMpUYaHUe BbICKA3LIBAHUL, ONEPAYUU HAO BbICKA3LIGAHUAMU. U, UIU, HE, VCIO8HblE 6bICKA3bIGAHUSL
(umnauxayuu);

®  Ccmpoums 8bICKA3LIBAHUS, OMPUYAHUSL 8bICKA3bIGAHUIL.



B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  cmpoums YenouKu YMO3IAKIIOUEHUU Ha OCHOBE UCNONb308AHUSA NPABUIL I02UKU,

®  UCNONL308AMb  MHONCECMBA, ONepayuu ¢  MHOMCECmeamu, ux epaguueckoe
npeocmasienue 0Jisk ONUCAHUSA PeaibHbIX NPOYECCO8 U ABTIeHUI.
Yucaa

e  Onepupogamb NOHAMUAMU: MHONCECMBO HAMYPALLHBIX UUCEN, MHONICECMBO UEeNblX
yucen, MHOXMCECMBO DPAYUOHANbHLIX 4YUCel, UPPAYUOHANbHOE HYUCTO, KBAOPAMHbILL KOPEHb,
MHOHCECMBO OelCBUMENbHBIX YUCE, 2eOMempPUiecKds UHMepnpemayus HAmypaibHblX, Yevix,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCEe],

®  NOHUMAMb U OOBACHAMb CMBICT HOSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOAHAMb BbIYUCTEHUA, 6 MOM YUCIe C UCNONb308AHUEM NPUEMO8 DPAYUOHATLHBIX
8LIYUCTEHULL,

®  BLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

®  CPABHUBAMb PAYUOHATbHYLE U UPPAYUOHATbHBLE YUCTA,

®  npedcmasAmb payUoHAIbHOE YUCILO 8 8Ude 0eCAMUUHOU Opoou

®  YNoOpsA0OUUBAMb YUCIA, 3ANUCAHHbLE 8 8U0e 0DLIKHOBEHHOU U 0eCAMUYHOU OpooU;

o naxooums HOJ/[ u HOK uucen u ucnonvzosams ux npu peuleHuu 3a0ay.
B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb NPABUNLA NPUOTUNCEHHBIX BbIYUCTICHUL NPU peuleHul NpaKmu4ecKux 3a0ay u
peuteHuu 3a0a4 Opy2ux y4eOHvlX npeomMemos,

®  BLINOIHAMb CPABHEHUE Pe3YIbMAmo8 bIYUCTIeHUL NPU PeuleHUU NPAKMUYecKux 3a0ad, 6
MOM YUC/Ie NPUOTUINCEHHBIX GbIUUCTEHU,

®  cocmasiams U OYeHUBAMyb YUCIO08bLE BbIPANCEHUS NPU PEUleHUU NPAKMUYecKux 3a0ay u
3a0a4 uz opyaux yueOHvlX npeomemos,

®  3anucvl8ame U OKPYeIsimb YUCI08blEe 3HAYEHUS PEAlbHbIX BEIUYUH C UCNOTb308AHUEM
PA3ZHBIX CUCTEM UBMePeHUs.
ToxnecTBeHHbIE MPe0OPA30BAHUA

o Onepuposamsb NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3AMeNeM, CIMeneHU ¢ Yelblm
OMPUYAMeNbHbIM NOKA3Amenem,

®  GLINOIHAMb NPeodPA308AHUS YETbIX BbIPANCEHULL: OeUCMEUs ¢ OOHOUIEHAMU (CTIoJICeHUe,
8blUUMAHUE, YMHONCEHUE), OCUCMBUsL C MHO2OUIEHAMU (CNOJICEHUe, BbIYUMAaHUE, YMHONCEHUE),

®  GLINOIHAMb PA3LONCEHUE MHO2OULEHO8 HA MHONCUMENU OOHUM U3 CNOCOD08: BbIHEeCeHUe
3a CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYIL COKPAUJEHHO2O0 YMHONCEHUSL,

®  guidenamb KaAOpam CyMmbvl U pa3HOCMU OOHOUIEHO8,

®  PACKIAObIBAMb HA MHOJCUMENU K8AOPAMHDbIL MPEXUIeH,

®  GLINOAHAMbL  NPeodPA308AHUsL  BbIPAJICEHUL,  COOePIHCAWUX — CMENeHU C  YelblMu
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums Om 3anucu 6 6ude CMeneHu ¢ Yeibim
OMpuyamenbHbiM HOKA3amenem K 3anucu 6 suoe opoou,

®  BLINOAHAMb NPEoOPA308aHUsL OPOOHO-PAYUOHATLHBIX GbIPANCEHUN. COKpaweHue opooell,
npugeoderue ancebpauyeckux Opobell K odwemy 3HAMeHamento, ClOJHCeHUe, YMHOdCeHue, OelleHue
ancebpauveckux Opobeti, 6038edeHuUe aneedpaudeckol Opoou 8 HAMYPAIbHYIO U YEaylo
OMPUYAMENLHYIO CIMENeHb,

®  GLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPAHCAUUX KEAOPAMHbIE KOPHU,

®  guldensamb Keaopam CyMMbl ULU PASHOCMU OBYYIEHA 8 GbIPANCEHUSIX, COOEPIHCAUIUX
K6aopammbvle KOPHU,

®  GLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPAHCAUUX MOOYITb.
B noBceaHeBHOI KU3HM U NMPH U3YyYEHUH APYTUX MPeIMETOB:

®  GLINOAHAMb NPeodPA308aHUs U OEUCMBUA C YUCIAMU, 3ANUCAHHLIMU 8 CMAHOAPMHOM
guoe;

®  BLINOAHAMb NPeodPA308aHUS ANCEOPAUUECKUX BbIPAXCEHUL NPU peuleHUU 3a0ay Opy2ux
VueOHbIX NPeoMemos.
IIpudaun:keHHbIe BHIYHCIEHUS
®II0HSTh, YTO YHWCJIOBBIE JAaHHBIE, KOTOPHIE WCIONB3YIOTCS M XapaKTePUCTUKH OOBEKTOB
OKPYKAIOIIEr0 MUPA, SIBISFOTCS PEUMYIIIECTBEHHO MPUOITIKEHHBIMU;



®IIOHATh, YTO M0 3aNHCH MNPHOMMKEHHBIX 3HAYEHUH, COAEpKAMMXCA B HH(POPMAIMOHHBIX
MCTOYHHUKAX, MOJKHO CYJUTbH O MOTPEITHOCTH MPUOIMKEHHUS,

®IIOHATH, YTO MOTPEUIHOCTh PEe3yIbTaTa BBIYMCICHHN JOJDKHA OBITh COM3MEpPUMa C MOTPEUTHOCTHIO
HCXOJIHBIX TaHHBIX.

YpaBHeHUs] 1 HEPABEHCTBA

e  Onepuposamb nousmMuaAMU: YPABHEHUe, HEPABEHCHBO, KOPEeHb YVPABHEHUS, peuleHue
HepaseHCcmea, PAasHOCUNIbHble VPABHeHUs, 00aacms onpedeieHus YpasHeHus (HepageHcmsad,
cucmemvl ypagHeHUll U HEPAGeHCM8);

® pewiamv JIUHEUHblE YPABHEHUS U YPAGHEHUs, C800UMble K JUHEUHbIM C HOMOUWbIO
MOHCOeCMBEHHbIX NPeobPa3068aHUl,

®  pewiams K8AOpamHvie YPAGHEeHUs U YPABHEHUS, C80OUMbIE K KBAOPAMHBIM C NOMOWBIO
MOACOECMEEHHBIX NPeoOPA308aAHUI,

®  pewamsb OpOOHO-TUHELHbIE YPABHEHUS,

*  pewamb npocmetiuue uppayuonanbusie ypasuenus euoa (| f (x) =a, \/ f(x)= \/ g(x)

®  peuwiams YpasHeHUs 8UOA Xn =a;

®  pewiams ypasHeHus CNOCOOOM PA3LOHCEHUS HA MHONCUMENU U 3AMEHbL NEPEMEHHOLL,

®  UCNONBL308AMb MEMOO UHMEPBAN08 OJil peuleHus Yeavlx U OpPOOHO-PAYUOHATILHBIX
HepaseHcma,

®  pewiams TUHelHble YPABHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  peuams HeClO0NHCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM;

®  peuiams HeCI0NHCHbIE CUCTIEMbl TUHEUHbIX YPABHEHULL C NaAPAMEMPaMu,

®  peulams HeCNONCHbIE YPABHEHUS 8 YEbIX YUCTIAX.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

® cocmasiams U peuiamv JUHelHble U K8AOpAmHble YPAGHEHUs, YPAGHEHUs, K HUM
c800sUeCs], CUCTNEMbl JUHEUHbIX YPAGHEHUl, HepPABeHCME NpU peuleHuu 3a0ay Opyeux yYeOHbIX
npeomemos;

®  GLINOIHAMb OYEHKY NPABOON0000UsL Pe3yIbmMamos, NOLYYAeMblX NPU PEueHUU TUHEUHbIX
U K68AOPAMHBIX YPABHEHUUl U CUCMeM JUHEUHbIX YPAGHEHUll U HepaBeHCme Npu peuleHuu 3a0ay
Opyeux yueOHblX npeomMemos,

®  guIOUpamb COOMBEMCMBYIOUUE YPABHEHUs, HEPABEHCMBA UMU UX cucmemvl OJisl
COCMABIEHUSI MAMEMAMUYECKOU MOOeU 3A0AHHOU PeabHOU CUMYaYUU Ul NPUKIAOHOU 3a0adu;

®  yMemb UHMEPNPEMUPOBAMb NOLYYEHHLIL NPU peuleHul YPAGHEHUs, HepaseHcmed uiu
cucmembl pe3yrbmam 6 KOHMeKCme 3a0aHHOU PeaibHOU CUMYayuu Uiy nPUKIaoOHol 3a0a4u.
DyHKUUH

o  Onepuposame NOHAMUAMU. PYHKYUOHATLHAS 3A6UCUMOCTb, PYHKYUS, epadhuK GyHKyuuU,
Ccnocobbl 3a0anus QyHKYUulY, apeymMeHm u 3sHavenue GyHKyuu, ooiacmos onpeoeieHusi U MHONCeCmao
3HauUeHull QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSIHCMEA, MOHOMOHHOCMb (QYHKYUU,
YemHOCMyb/HeuemHOCmyb (YHKYUU,

e cmpoums epaghuxu JIUHEUHOL, K8aOpamuyHou @yHryui, obpamuoll
NPONOPYUOHATLHOCIU, DYHKYUU 8U0A: Y = a + XL+b vy =% y=x, y=|x;

®  Ha npumepe K8AOPAMUUHOU DYHKYUU, UCNONIb308AMb NPeodpa308anus epagura ynkyuu
y=f(X) onsa nocmpoenus epagpuxoe pynxyuil y = af (kx +b)+c ;

®  cocmasisims YPAGHeHUs. NPSAMOU NO 3A0AHHBIM VCI0BUIM: NPOX0Osuell yepes 08¢ mouKu
C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAUell Yepe3 OAHHYI0 MOYKY U NAPATIENIbHOU OAHHOU NPSMOT,

®  uccnedoeamv QYHKYUIo no ee 2pagpuxy;

®  HAXO0UMb  MHOMCECMBO  3HAYEHUU,  HYIU,  NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU PYHKYUU,

® onepupogéamv NOHAMUAMU: NOCNE008AMENLHOCMb, apugmemuyeckas npozpeccus,
2eomMempuyeckas npospeccusi;

®  pewiams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPUYECKYIO NPOSPECCUIO.
B noBceqHeBHO¥ KM3HM M IPU U3YYEeHHUH JPYIUX NPeAMeTOB:



®  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEanbHYI0 3A8UCUMOCTb ULU NPOYecc No Ux
Xapakxmepucmuxam,

®  UCNONBL308AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NpU peulenuu 3a0ay u3
Opy2ux yueOHbIX npeomMemos.
TekcToBbBIE 32 1aUH

e Pewamb npocmoie u CLONCHbIE 3A0AYU PA3HBIX MUNOG, A MAKICE 3a0ail NOBbIUEHHO
mpyoHoCcmu,

®  UCNONL308AMb pA3HbBIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CIONCHLIX 3a0ay Ol
noCmMpoenUs NOUCKOBOLL CXembl U peuleHus 3a0ay;

®  pazuuamv MoOelb MEeKCma U MOO0elb peuleHUs 3a0adu, KOHCMPYUposamv K OOHOU
MOOenu peuleHusi HeCI0HCHOU 3a0ayu pazuvie Mooelu MmeKCma 3a0adu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ayd (om mpebo8aHus K YCI08Uio U
om ycnosusi K mpebosanuio),

®  MOOenupo8amsb paccylHcoenus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO 2pag-cxembl,

®  guldenAmb 2Mansl peuleHus 3a0ayu U COOePAHCanue Kaxrcoo2o Imana,

®  yuemb 6bIOUPAMb ONMUMATBHBIL MeMmoO peuleHUus 3a0ayu U O0CO3HABAMb BblOOD
Memooda, paccmMampueams paziuyHvle Memoobl, HAX00UMb pAa3Hble peuleHus 3a0auu, eciu
B03MOHCHO,

®  QHAIUZUPOBAMDb 3aMPYOHEHUs NPU PEULeHUU 3a0al;

®  GLINOAHAMb paA3IUYHbIe NPeodpPA308anUs NPeONONHCEHHOU 3a0adl, KOHCMPYUPOB8amb
HOBble 3a0ayu U3 OAHHOU, 8 MOM YuUcie 0OpamHbvle;

®  UHMEPNPEemupo8ams GbIYUCIUMENbHBLE PE3YIbMamyl 8 3a0aue, UCc1e008ams NOJIY4YeHHOe
peweHue 3a0adu;

®  QHATUBUPOBAML BCEBO3MOIICHBIE CUMYAYUU B3AUMHO2O PACHONIONCEHUSL 08YX 00BEKMO8 U
UBMEHEeHUe UX XAPAKMePUCMUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, pACCMosHUe) npu
peweHuy 3a0a4 Ha O8udceHue 08yX 00bEeKMO8 KAk 6 O0O0OHOM, MAK U 6 HPOMUBONOJONCHLIX
HanpasieHusIx;

®  UCCe008aMb BCEBOIMONCHBIE CUMYAYUU NPU PeuleHUul 3a0ay Ha O0BUNCEHUEe NO pekKe,
PAcCMampusams pazuvie CUCHEeMbl OmMcyema,

®  peuwams pazHOOOPA3HbIE 3A0aYU KHA HACMUY,

®  peuwiamsb U 0OOCHOBLIBAMb CBOE peuleHUue 3a0ay (8bl0enamb MaAmMmemMamuiecKyo 0CHOBY)
HA HAXO0JICOEHUe Yacmu YUCLA U YUCIA NO e20 YACMU HA OCHOB8E KOHKPEMHO20 CMbLCIA Opodu;

®  0CO3HaABamMb U OOBACHAMb UOCHMUYHOCMb 3404 PA3HbIX MUNO0S, CEA3bIBAIOUUX MPU
BeNUYUHBL (HA pabomy, Ha NOKYNKU, HA OBUNCEHUE), BbIOETAMb IMU BENUYUHBL U OMHOULEHUS MENCOY
HUMU, NPUMEHAMb UX NPU PeueHuu 3a0ay, KOHCMpPYupo8ams COOCMEEHHble 3a0ay YKA3AHHbIX
Munos;

®  grademv OCHOBHbIMU MEMOOAMU PEULeHUsl 3A0aY HA CMECU, CNIABbl, KOHYEHMPAYUlL,

®  pewams 3a0auu HA NPOYEHMbL, 8 MOM HUCTE, CIOJNHCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONb3YSL PA3HBLE CNOCOObI;

®  pewams nocudecKue 3a0ayl PAZHBIMU CNOCODAMU, 6 MOM Yucle, ¢ 08YyMs OIOKAMU U C
mpemsi 610KaAMU OAHHBIX C NOMOWbIO MadIUY,

®  pewams 3a0ayu N0 KOMOUHAMOPUKE U MEOPUU BEPOIMHOCMEN HA OCHOBE UCNONb308AHUS
UBYYEHHBIX MeMO0008 U 0OOCHOBBIBANb PEULCHUE;

®  peulams HeCIO0NCHbIE 3a0au NO MAMEMAMUYECKOU CImamucmuke;

®  061a0emb OCHOGHLIMU MEMOOAMU PEUleHUsl CIOJHCEMHBIX 3a0ay. apu@memudecKkutl,
aneebpaudeckuil, nepebop 8apuUanHmMos, 2eoOMempuiecKutl, epapuuecKutl, NPUMEHsIMb UX 8 HOBbIX N0
CPABHEHUIO € U3YUEHHBIMU CUMYAYUSIX.
B noBceaHeBHOI KU3HM U NPH U3YYEHUH APYTUX MPeIMETOB:

® guldenamb NpU peuwleHuu 3a0ay Xapakmepucmuky paccMampusaemMol 6 3aoave
cumyayuu, OmMIUYHbIe OM PealbHblX (me, om KOMOPbLIX AOCMPALUPOBANUCYH), KOHCIPYUPOBAMb
HO8ble CUMyayuu ¢ Y4emom 3mux Xapakmepucmukx, 6 YACMHOCMU, NpU peueHuu 3a0ad Ha
KOHYEeHmMpayuu, y4umsléams niomHOCHb 8eUjecmad;

®  pewiams U KOHCMPYUPOBAMb 3A0a4lU HA OCHOBE PACCMOMPEHUs. PEealbHbIX CUMYayull, 8
KOMOPbIX He mpebyemcs MOUHbIU GbIYUCTUMENbHBIU Pe3VIbman,

®  pewams 3a0auu HA OBUICEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCIEMbl OMcYemd.



CTaTucTHKA M TEOPHUsI BEPOATHOCTEI

e  Onepuposams noHAMUAMU: CMOJOUaAmMblEe U KPY208ble OUazpammvl, madiuybl OAHHbIX,
cpedHee apugpmemuyeckoe, Meouaua, Hauboavbuiee U HaAUMeHbliee 3HAYEeHUs blOOPKU, DPA3MAX
8bI00PKU, OUCnepcUs U CMaHOapmHoe OMKIOHeHUe, CIVYAUHAA USMEHYUBOCb,

®  u381E€KAMb UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MADIUYAX, HA OUASPAMMAX, epapukax;

® cocmasnams madaUYbl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

® onepupoéamv  NOHAMUAMU. (AKMOPUAT YUCLA, NEPEeCMAHO8KU U  COYeMmAaHus,
mpeyeonvHux Ilackans,;

®  NPUMEHAMb NPABUTIO NPOU3EEOCHUS NPU PeueHUU KOMOUHAMOPHBIX 3a0a,

®  onepupoéamv NOHAMUAMU: CAVYAUHBIL ONbBIM, CAVYAUHBIL  6b100p, UCHbIMAHUE,
aneMeHmapHoe CayuaiHoe coovimue (Ucxood), Kiaccuyeckoe onpeoeieHue 8eposmHoCmu CIy4atiHo2o
cobbimusl, onepayuu Hao CIy4auHbIMUu COObIMUSMIU,

®  npedcmasamsb UHDOPMAYUIO ¢ NOMOWBIO KpYeos Diiiepa;

®  pewiams 3a0ay4u HA BbIYUCTIEHUE 8ePOSMHOCMU C NOOCYEMOM KOIUYECmEa 8aAPUAHIOE C
NOMOWbIO KOMOUHAMOPUKU.
B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  U381EKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bI8AMb UHGOPMAYUIO, NPEOCMABIEHHYIO 8
mabauyax, Ha OUaAzpammax, 2pagurax, Ompaxncarowyio CeoUCmed U XapakmepucmuKu pearbHbiX
npoyecco8 u A6NeHUlL;

®  onpedensamev cmamucmudeckue XapaKmepucmuru blOOpPoOK no maoauyam, ouaepamma,
epaguxam, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIU OM Yellu peulenUsl 3a0ayul;

®  OyeHusamv ePOSIMHOCTb PEalbHbIX COOLIMULL U ABTIEHULL.
HcTropust MaTeMaTUKH

e Xapakmepuzosamv 6KIAO 6bIOANWUXCI MAMEMAMUKOS 6 pa3eumue Mamemamuxu u
UHBIX HAYUYHBIX obnacmell;

®  noHUMAamMb poib Mamemamuxu 6 passumuu Poccuu.
Metoabl MAaTEMaTHKH

o Jcnonw3ys  usyueHmHvle — Memoovl,  NPOBOOUMb  OOKA3AMENbCMEO,  BbINOJHAMDb
onposepaicenue;

®  gblOUpAMb U3YYEHHble Memoobl U UX KOMOUHAyuu Ond peuweHusi MamemamuyecKux
3a0ay;

®  UCNONBL308aMb  Mamemamuyeckue 3HAHUSA Ol ONUCAHUA  3AKOHOMEpHOCmeU 8
OKpYHcaroweri 0eticmeumenbHOCmMu U NPOU3BEOeHUAX UCKYCCMEa,

®  NpuUMeHAmb npocmeliuiue NPocPaAMMHble CPeOCcmea U INeKMpPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NpuU peuleHuy MamemamuyecKux 3a0ad.

2. Conep:xaHue y4eOHOro npeamera «Ajaredpa»

7 kjaace (102 yaca)

Auaredpanyeckue Bpipakenus (11 gacos).
Yucaa

PannonajbHble yncaa

Muoowcecmeo PAUYUOHANIbHbLX YUCEIL. CpaeHeHue PAYUOHRANIBbHbBIX HUCEL. ﬂeﬁcmguﬂ C
payuonarbhuiMu yucaiamu. IIpencrapieHne pallMoOHaJIbHOTO YUcia JeCATUYHON ApoObIO.

ToxnecTBeHHbIE TPe0OpPa30BaAHUA

YucnoBbie U OyKBEeHHbIC BHIPAKCHHUS

BeipaxkeHne c nepemeHHOW. 3HadeHHMe BbIpakeHHMs. [lofacTaHOBKAa BBIpAKEHUH BMECTO
IIEPEMEHHBIX.

YpaBHeHus ¢ 0IHUM HeU3BeCTHBIM (8 4acoB)
YpaBHeHUS U HEPABEHCTBA
PaBencrBa



YucnoBoe paBeHcTBO. CBOMCTBA YHCIOBBIX paBEHCTB. PaBEHCTBO C epeMeHHO.

YpaBHeHus1

[lonsiTne ypaBHEHHsI U KOpHS ypaBHEHUs. [Ipeocmasienue 0 pasHOCUNbHOCIU YPAGHEHUIL.
Obaacmwb onpedenenus ypasneHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOIL).

JIuHeiiHOe ypaBHeHHe U ero KOPHU

Pemenne nuHeWHBIX ypaBHeHUU. Jlunelinoe ypasnenue ¢ napamempom. Koruuecmso xopmeii
JUHelno2o ypasHenus. Pewenue Tuneinsix ypasHenuti ¢ napamempom.

PerieHne TeKCTOBBIX 3a/1a4

3agaum Ha Bce apuMeTHUYECKHE TeHCTBUS

Pemenne TeKCTOBBIX 3amad apupMETHYECKHM criocoOoMm. Vcmosnp3oBaHue TaOmMi, cXem,
YepTEKEH, IPYTUX CPEACTB MPEACTABICHUS JAHHBIX TIPH PEIICHUH 3a/Ia4H.

3agauu Ha IBHKEeHHE, PA0OTY U MOKYNKH

AHaM3 BO3MOXKHBIX CHUTYyalldii B3aMMHOTO PACIOJIOKEHUS OOBEKTOB TPH WX JIBHKECHUH,
COOTHOIIEHUS 00bEMOB BBINIOJHAEMBIX padOT IPU COBMECTHOM paboTe.

OcCHOBHBIE MeTOAbI pelleHHus] TEKCTOBBIX 3adauy: apudMeTHUIeCKHil, anreOpamdecKuid,
nepebop BapuaHTOB. [lepguunvie npedcmasgienuss o0 Opyeux Memooax peuleHuss 3a0ay
(eceomempuueckue u epaguyeckue mMemoowl).

OnHoueHbl 1 MHOTOWIeHBbI (17 yacoB)

Llenbie BbIpaxKeHUst

CreneHp C HaTypaJbHBIM IIOKa3aTeleM M ee cBoiicTBa. I[IpeoOpa3oBaHus BbIpa’keHUM,
COJIEpKAIINX CTEIEHH C HaTypaJbHBIM MOKA3aTEIIEM.

OpHousieH, MHOTOUJIEH. JIefCTBUS ¢ OJIHOUJIEHAMHU U MHOTOWIEHaMH (CJI0’KE€HUE, BEIUUTAaHUE,
YMHOKEHUE).

Pa3Jio:keHrne MHOTO4IeHOB Ha MHOkuTe U (17 yacoB)

[esble BbIpasKeHUst

@opMmysbl COKPAIIEHHOTO YMHOKEHHUS: Pa3HOCTh KBAJpaToB, KBaJpaT CyMMBbI U Pa3HOCTH.
Pa3noxeHne MHOrowieHa Ha MHOXKHUTENN: BIHECEHHE OOIIer0o MHOXKHUTEINS 32 CKOOKH, 2pynnuposxa,
npumeHenue Qopmyn  COKpaujeHHo2o YyMHoxcenus. Keadpammuwviti  mpexunen, pasnodiceHue
K8AOpAmMHO20 MpexyieHa Ha MHOMCUMENU.

Anreopanyeckue apoou (19 yacon)

JApoOHo-pannoHabHbIe BbIPAKEHUS

[IpeoOpa3oBanue ApOOHO-JTMHEHHBIX BBIPAKCHUN: CIIOKEHUE, YMHOXXCHHUE, JICJICHUE.
Aneebpauueckas  Opobw. [lonycmumvle 3HAUEHUSI NEPEMEHHbIX 6  OPOOHO-PAYUOHANLHBIX
svipadcenusix. Coxpawenue aneeopaudeckux opooet. Ilpusedenue ancebpauveckux O0pobell K
obwemy 3Hamenamenro. [leiicmeus ¢ aneebpaudeckumu OpoosIMU.  CILOJCEHUe, GbluUmaHue,
VMHOJICEeHUe, OelleHue, 6036e0eHue 8 CIeNneHb.

IIpeobpazosanue svipadiceHull, COOEPHCAUUX 3HAK MOOYJISL.

JIuneiinas ¢pynkuus u ee rpadguxk (11 yacon)

HHonsaTne pyHKUHN

JlekapTOBBI KOOPAWHATHI Ha IIOCKOCTH. DopMupoBaHUe MpeICTaBIEHUH 0 MeTanpeAMETHOM
MOHATUHU «KOOPAMHATB. CrocoObl 3afanns GYHKUUN: aHATUTUYECKUH, rpadudeckuii, TaOINIHBIH.
I'papux Pynkmuu. ITpumepbl QyHKIMHA, NHOTydaeMbIX B HpPOILIECCE HCCIEIOBAHUS Ppa3IMYHBIX
peanbHBIX MPOLECCOB U peleH s 3a1au. 3HaueHue (QyHKIUU B TOUKE.

JIuneiiHas pyHKUusA

CBoiicTBa M rpaduk JUHEHHOW (QYHKIMH. YTI0BOM Ko3(¢duiueHt npsmoi. Pacnonoxenue
rpaduka TUHEHHON (PyHKIMU B 3aBUCUMOCTH OT €€ YIJIOBOTO KO3(duimeHTa u cBOOOAHOTO UJIeHA.
Haxooicoenue koagppuyuenmos nunetinot hyHKyuu no 3a0aHHbIM YCILOBUIM: NPOXOHCOEHUE NPAMOU
uepez 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU yYepe3 OAHHYIO MOYKY U
napanienbHol OAHHOL NPSIMOLL.

Cucrembl IBYX YpaBHeHMi ¢ AByMs Heu3BecTHbIMH (13 yacoB)
Cucrembl ypaBHeHHUH



YpaBHeHHE ¢ ABYMs IIEpEMEHHBIMU. JINHENHOE ypaBHEHUE C IBYMS IIEpEMEHHBIMU. [Ipsavas
KaK epaguieckas uHmepnpemayus IUHetHo20 ypagHe s ¢ 08yMsa nepemMeHHbIMU.

IToHATHE cucTeMBI ypaBHEHMI. Pelienre cucTeMsl ypaBHEHUN.

Metoapl pelIeHusi CHCTEM JIMHEHHBIX YpPaBHEHUN C JBYMs IMEPEMEHHBIMU: epaguuecKull
Memoo, Memoo CI0HCeHUsl, METOJ TOJICTAHOBKH.

Cucmembl TUHENHbIX YPABHEHULL C NAPAMEMPOM.

DJjieMeHThl KOMOMHATOPUKH (6 YacoB)

dnemenmol KOMOUHAMOPUKU

IIpasuno ymuocenus, nepecmanosku, gpaxkmopuan yucia. Couemanus u Yucio CoOYemaHuil.
@Dopmyna uucaa covemanui. Tpeyzonvrux Ilackans. Onvimel ¢ 60T6UWUM YUCTIOM PABHOBO3MONCHBIX
IIeMeHmapHbix codvimuil. Buluucnenue eeposmuocmeti 6 onvlmax ¢ npumMeHeHuem KOMOUHAMOPHLIX
Gopmyn. Ucnoimanusi bepnynnu. Ycnex u neyoaua. Beposmnocmu cobvimuii 6 cepuu uCnbimanuil
bepuynnu.

IIpomexxyTouHasi aTTecTanus

8 kiaace (102 yaca)

Hepagencrna (19 yacos)

HepaBencrBa

UucnoBble HepaBeHcTBa. (CBOMCTBAa YHMCIOBBIX HEpaBeHCTB. [IpoBepka crnpaBeqIMBOCTH
HEPaBEHCTB MPHU 33JaHHBIX 3HAYCHUSIX TIEPEMECHHBIX.

HepasenctBo ¢ mepemenHoil. Ctporue um HecTporue HepaBeHcTBAa. ObOracmb onpeodeneHus
HepaseHcmaa (001acmv 0ONYCMUMBIX 3HAYEHUL NePeMEHHOLL).

Pemienne nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeéo u e2o pewenus. Peuwienue KeaOpamHvlX HepPABEHCME:
UCNOIL308AHUE CEOUCME U 2paduKa KeaopamudyHou yHKYUuU, Memoo UHmMepeanos. 3anuco peuleHs
K8AOpamHo20 HepageHCmad.

Pewenue yenvix u 0pobHO-payuoHanbHbx HEpageHcme MemoooM UHMEPSALOs.

CucreMbl HEPABEHCTB

CucremMbl HEpaBEHCTB C OJHOW IEpEeMEHHOW. PelleHne cHCTEM HEpPaBEHCTB C OJIHOM
MIEPEeMEHHON: JIMHEHHBIX, Kgaopamuuix. V1300pakeHNe pelIeHns CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM
psIMOM. 3aMKCh PELIEHUS CUCTEMbl HEPABEHCTB.

[Mpudan:keHnvie Bbruncjaenus (18 yacon).

HpI/I6J'II/I)KCHHbIC 3Ha4YCHUA BCIINYNH. HOFpGH.IHOCTL HpI/I6J'II/I)KCHI/ISI. OI_ICHKa IOrpCIIHOCTH.
OprrJ'ICHI/IC yucell. OTHOCHUTEIbHAS MOTPCIIHOCTD. HpOCTCfII.HPIC BBIYHUCIICHUA HA KaJIBKYJIATOPC.
CTaHI[apTHLIﬁ BUJ yrcia. Beruncienue Ha KaJIbKYJIATOPEC CTCIICHU U YUCIIA, 06paTHOF 0 JaHHOMY.
ITocnenoBaTenbHOE BBINOJHEHNE HECKOJIBKUX onepaunﬁ Ha KaJIbKYJIATOPC. Breruucnenus Ha
KaJIBKYJIATOPC C UCIIOJIb30BAHHUEM AUCCK ITAMATH.

Ksagpartnbie kopau (12 yacoB)

HppanuoHajbHble YHCIA
IloHATHE uMppanMOHANBHOIO 4YHcCia. Pacro3HaBaHue HppalMOHANBHBIX 4yucell. [Ipumepsl

JI0Ka3aTenbeTB B anredpe. VppalroHalbHOCTh YucIia \/5 . [Ipumenenne B reomerpun. Cpasnenue
uppayuonanbHulx yucen. Muocecmeo OelicmeumensHuIX Yucei.

KBagpaTHbie KopHH

Apudpmernuecknii kBaapaTHbIi KopeHb. IIpeoOpa3oBaHue BBIpaXXEHUH, COJEpIKALINX
KBaJIpaTHbIE KOPHU: YMHOXXEHHE, JI€JICHUE, BBIHECEHUE MHOMKUTENS U3-1I0J 3HAKa KOPHS, 6HeCeHue
MHOdCUmMensi N0 3HAK KOPHS.

KBanpaTnbie ypaBHenus (25 yacoB)



KBanpaTHoe ypaBHeHHE U €70 KOPHH

KBanparabie ypaBHeHus. HemosiHble KBaapaTHbIe ypaBHEHHS. [[MCKPUMHHAHT KBaJIpPaTHOTO
ypaBHenus. Popmyna KopHeill KBagpaTHOTO ypaBHeHHs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PemeHune KBaJIpaTHBIX YpaBHEHHI: HCIOJIB30BaHHE (DOPMYIBI Ul HAXOXKICHUS
KOpHEH, epagpuueckuii memoo pewienuss, pasilodiceHue HA MHOdCUmMenu, noobop KopHell ¢
ucnoavzoganuem meopemuvl Buema. Konuuecmeo kopHell K8aOpamuoco ypasHeHus 6 3a8UcUmMoCmiu
om e2o oOuckpumunanma. bukeadpammuvie ypaemenus. Ypasnenus, ceoO0uMble K JUHEUHbIM U
keaopamuwvim. Keaopamuvie ypasuenus ¢ napamempom.

Peunrenne TekcTOBBIX 3a/1a4

3agauu Ha IBUKEeHHE, PA0OTY U MOKYNKH

AHaM3 BO3MOXKHBIX CHUTYyalldii B3aMMHOTO PACIOJIOKEHUST OOBEKTOB TPH WX JIBHKCHUH,
COOTHOILIEHUSI 00BEMOB BBITIOJIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauM Ha YacTH, J10JIH, MPOLEHThI

Pemenne 3amay Ha HaxOXIEHHE YACTH YHCJIA M YHCIA 1O €ro 4YacTH. PemieHue 3amad Ha
MPOLIEHTHI U J0JH. [I[puMeHeHHe TPOTTOPIIUI TIPU PEIICHUH 3a/1a4.

OcHOBHBbIE MeTOIbI pelleHHs] TEKCTOBBIX 3aAay: apu]MeTHdecKkuil, anreOpanydecKui,
nepedbop BapuaHTOB. [lepguunbie npedcmasienuss o Opyeux Memooax peuieHus 3a0ay
(eceomempuueckue u epaguyeckue mMemoowl).

Keaaparnunas ¢pynkuus (14 yacon)

D yHKUUHA

CpoiictBa (yHKIUI: 00JacTh OIpeneleHHs, MHOXKECTBO 3HAYCHHM, HYyNIH, MPOMEKYTKU
3HAKOTMIOCTOSTHCTBA, YemMHOCHb/HeuemHoCcmy, TIPOMEKYTKH BO3PAaCTaHUS U YOBIBaHUS, HAMOOJIbINIEE 1
HaMMeHbIee 3HaYeHus1. MccnenoBanne pyHKIMA 1o ee rpaduky.

KBagpatuunas pyHkuus

CpoiictBa u rpaduk kBaapaTuyHOW GyHKIMKU (mapabona). [locmpoenue epaghuka
Kkeaopamuuno @yHkyuu no mouxkam. HaxoxaeHue Hynell KBaapaTUYHOW (GYHKUUU, MHOJcCecmea
3HA4eHUll, NPOMeNCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCU.

KBaaparnbie HepaBeHcTBa (10 yacos)
KBanpaTtHoe HepaBeHCTBO U ero pelieHue. Perienne KBaapaTHOro HEPaBEHCTBA C IIOMOIIBIO
rpaduka kBagpaTHUHON GyHKIMH. MeTol UHTEpBajoB.

IHoBTOpenue (4 yaca)
Pemenue nepaBencts. KBagpatusie kopHu. KBagparHeie ypaBHEHHsI U HEPaBEHCTBA.
KBanparuunas ¢pyHKIus.

IIpomeskyTOUHAN aTTeCTALMS.

9 kiace (99 yacos)

IloBTOpeHue Kypca aiaredpsl 8 kiacca (2yaca)
KBanparuunas ¢pynkius. KBagpaTHeie ypaBHEHUS U HEPaBEHCTBA

Crenenb ¢ panoHAJIBHBIM NOKa3aTeseM (13 yacos)
JIpo0HO-panHOHaJIbHBIC BHIPAKEHHUS
Crenens ¢ nenpiM nokasaresneM. CTENEHb ¢ PallMOHAIBHBIM I10Ka3aTeIIEM.

Crenennas pynkunms (15 yacos)
OOpaTHasi NPONOPUHOHATBHOCTD

CaoiicTBa (hyHKIUU Y = K . 'unepOomna.
X
IHousitue pyHKkuMU

IIpeocmasnenue 06 acumnmomax.
Henpepuvisnocms ¢ynxyuu. Kycouno 3adanuvie pynxyuu.



JIpoGHO-panHoHa/IbHbIE YPABHEHUSI
Memoovl pewienuss ypagueHuil: Memoobl PAGHOCUNbHLIX NPeodpa3068aHull, Memoo 3ameHbl
nepemenHouU, epaguueckuil memoo. Hcnonvzosanue ceolicme yuKyull npu peuieHuu ypasHeHuil.

Ipocmeiiuue uppayuonanvhvie ypasnenus suda (| f (x) =a, \/f (x) = \/g (x).

n
Ypasnenus suoa X = a.Ypasnenus 6 yenvix uucnax.

IIporpeccuu (15 yacos)

IMocaenoBaTeIbLHOCTH U MPOrPeccHu

UucroBasi mociuenoBaTeIbHOCTh. [IpUMephl YUCIIOBBIX MOCIeA0BaTeNIbHOCTEH. beckoneunsie
MOCIIEIOBATEIBbHOCTH. ApuMeTHYeCKast MPOTPeccusl U ee CBOMCTBA. ['eoMeTpuuecKasi porpeccHs.
Dopmyna obweeo unena u cymmvl N NEPEvIX UIEHO8 aApUPMEemUUecKol U 2eomMempuieckoll
npoepeccuil. Cxo0auasncs 2eoMempuiecKkas npocpeccus.

Cayuaiinbie co0biTus (14 yacon)

CTaTUCTHKA U Teopusi BepOSITHOCTEl

Crartucruka

Tabnuunoe u rpaduyueckoe MpeACTaBICHUE JAHHBIX, CTOJOYAThIE W KPYrOBbIE JAUArpaMMBI,
rpaguku, MPUMEHEHHE AuarpaMM U rpaduKOB IS ONMUCAHHS 3aBUCUMOCTEH pealbHBIX BEIUYHH,
u3BJeUYeHHEe HWHPOpMAUKU U3 TaONHI, auarpamMMm ©u rpadukoB. OmnmcaTtenbHbIE CTAaTHCTHYECKUE
MOKa3aTeIM YHCIOBBIX HA0OPOB: cpenHee apudMeTudeckoe, Meduana, HanboJplliee U HANMEHBIIIEE
3HaueHus. Mephl paccenBaHUsl: pa3Max, OUCnepcus U CrmaHoapmuoe OmKIOHeHUe.

CnyvaiiHass W3MEHUYHMBOCTh. VI3MEHUMBOCTH TpU U3MEpPeHUsax. Pewarowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cuayuaiinble cOOBITHS

CrnydaiiHple OMBITHI (IKCHEPUMEHTHI), d3JEMEHTApHBIC CIIydailHble COOBITHS (HMCXOJIBI).
BepostHoctn  snemeHTapHBIX  COObITH. COOBITHST B CAy4alHBIX  OKCHEPHUMEHTaX U
OJIaroNpUATCTBYIOIIKUE DJIEMEHTAapHbIE COOBITHSA. BeposTHOCTH ciydallHBIX COOBITHH. ONBITBHI C
PaBHOBO3MOXKHBIMHM  3JIEMEHTapHbIMU CcOOBITUAMU. Kilaccuueckne BEpOATHOCTHBIE OIBITHI C
WCIIOJIb30BAHUEM MOHET, KYOWKOB. [Ipedcmasnenue coovimuii ¢ nomowwio ouazpamm Jiiepa.
IIpomusononoscnvle cobvimus, o00veouHenue u nepeceyeHue codbvimuil. Ilpasuno croscenus
seposmuocmeti. Cnyuatinwiii 6vloop. [Ipeocmasnenue sxcnepumenma 6 eude oepesa. Hezasucumvie
coovimus. Ymuoowcenue eeposmuocmeti Hezagucumuvlx coovimuil. Ilocnedosamenvhvie Hezagucumbvle
ucnvimanus. [lpencraBieHne o HE3aBUCUMBIX COOBITUSX B KU3HU.

Cayuaiinblie BeJuunHbI (12 yacoB)
Cnyuaiinvle eenuyunbl
3Haxomcmeo co cuyuauHbiMu 6eIUHUHAMU HA NPUMEPAX KOHEUHBIX OUCKDEMHBIX CAYYUAUHbIX
senuyun. Pacnpedenenue éeposmunocmeii. Mamemamuueckoe odxcudanue. Ceoticmea
Mamemamuyecko2o odcuoanus. Ilousmue o 3axone bonvuiux yucen. Hzmepenue eepossimuocmei.
Ipumenenue 3axona 6OILUWUX YUCET 8 COYUONOSUU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecnedenuu 6e30NACHOCMU HACENEeHUS 8 YPE3BbIYANIHBIX CUMYAYUSIX.

MHo:xkecTBa, Joruka (16 yacon)

MHo:KecTBa M OTHOIIEHUS] MEKIY HUMH

MHO)KCCTBO, xapakmepucmu4deckoe CEOUCMBO MHOOCecmea, 3JICMEHT MHOXKCECTBA, nyCmoe,
KOHeuHoe, beckoHeuHnoe mHodcecmso. [logmHokecTBO. OTHOIIIEHHE TPUHAICKHOCTH, BKIIFOUEHUS,
paBeHCTBA. DIEMEHTHl MHOKECTBA, CIIOCOOBI 3a/laHUSI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U
IIEMEHMO8 NOOMHOICECME C UCNONIL30BAHUEM KPY20s Diliepa.

Onepanun HaJl MHOKeCTBAMU

[Tepeceuenne u 0ObeTUHEHHE MHOXKECTB. PasHocmsb MmHOdCecms, OONOIHEeHUe MHONCeCMEA.
Humepnpemayus onepayuii Ha0 MHOICECMBAMU C NOMOUWDBIO KPY208 Diliepa.

9J1eMeHTbI JOTHKH



Ompenenenue. YTBepxkaeHUs. AkcuOMbl U TeopeMbl. JlokazarenbcTBO. JloKa3aTeabCTBO OT
npoTtuBHOTO. Teopema, oOpaTHast qanHo. [Ipumep u KOHTpIIpUMED.

Bricka3biBanust

HcTHHHOCTD U JIO)KHOCTH BbICKa3biBaHUs. CrooicHble u npocmule svickazvieanus. Onepayuu
HAO BbICKA3bIGAHUAMU C UCNONb30BAHUEM NOSULECKUX CBA30K: U, WU, He. YClo8Hble 6biCKA3bI8ANUS
(umnauxayuu,).

Jlornueckue 3axaumn
Pemenue norudeckux 3anad. Peuwerue 102udecKux 3a0ay ¢ nomoubio 2pagos, madaiuy
OcHOBHBIE MeTOAbI pellleHHs TEKCTOBBIX 3ajau: apuMeTHdecKui, anreOpandecKuid,
nepebop BapuaHTOB. [lepsuunvie npedcmasienus 0 Opyeux Memooax peuleHuss 3a0au
(ceomempuueckue u epaguieckue memoosl).

IMoBTopenue. (12 yacos)
I'pajpuku @ynkuyuii. Ilpeobpasosanue cpaguxa @ynkyuu y = f(X) ora nocmpoenus

epagpuxos Qynkyui 6uda y = af (kx +b)+c -
. k
I'paurku ¢ynxkyuti y=a+ 5 V" X o y=3%x, y=|x| . [Ilporpeccun. Pemenne
X+
TEKCTOBBIX 3a1a4. Pemienue ypaBHeHU U HepaBeHCTB. [IpeoOpa3oBaHust aireOpanyeckux APOOeH.
KBagparusie kopHu. CTENeHb ¢ pallMOHAIBHBIM NTOKA3aTEIIEM.

IIpomexxyTOoYHast aTTECTALIMUA.

3. TemaTuyeckoe NJIAHHPOBAHHE

No | Tema paznena Komnnuect Bocnuranue

n/ BO

I JacoB

7 KkJaace

1 | AnreGpanyeckue BbIpaXxeHHUsS 11 e  yCTaHOBAEHME
[0BepUTENIbHbIX OTHOLWEHUM
MeXay yyutenem n
YYEHUKaMMU, cnocobcTBYOLWMX
No3UTUBHOMY BOCMPUATUIO

yyawmmmnca tpebosaHUn U nNpockh

yuuTens, npuBACYEHUIO

BHMMaAHUA K o0bcyxaaemomn

YpOKe MHPOPpMaLMKN, aKTUBMU3ALIUM

nx no3HaBaTe/IbHOM

nomoratot noagepaTb
MOTUBALUMIO AeTell K MOAYYEHUIO
3HaHUMN, HaNa)KMBaHMIO
NO3UTUBHbIX MEXNNYHOCTHbIX

YCTaHOB/1EHUIO

BO BPEMS YPOKa;
[ J

OEeATeNbHOCTU; BK/IOYEHME B YPOK
WrpoBbIX  Npoueayp,  KoTopble

OTHOLWIEHWI B Knacce, NomoratoT

nobpoxenatenbHo  atmocoepsl

2 VYpaBHEHUsI C OJTHUM HEU3BECTHBIM 8 e  yCTaHOBAEHME
[0BepUTeNbHbIX OTHOLLEeHWUI

MeXay yynTenem “n




YYEHUKaMMU, CMocobCcTBYIOLNX
NO3UTUBHOMY BOCMOPUATUIO
yyalmmmnca TpebosaHUn U Npockh
yyuTens, npuBAEYEHUNIO nX
BHMMaHUA K obcy)kgaemon  Ha
YPOKe MHPOpMaLMKN, aKTUBM3ALIUM
nx no3HaBaTe/IbHOM
0eATeNbHOCTU, MNPUMEHeHWe Ha
YPOKEe  MHTEpaKTUBHbIX  dopm

paboThbl y4yallMxcs:
MHTENNEKTYabHbIX urp,
CTUMYJINPYIOLLINX NO3HaBaTENbHYIO
MOTHMBaALIUIO LIKONbHUKOB;
OUNCKYCCUN, KoTopble naT
y4yalmmcs BO3MOKHOCTb
nprobpectu onbIT BeJeHus
KOHCTPYKTUBHOIO avanora,

rpynnoson pabotbl nnm pabotbl B
napax, KoTopble y4yaT LIKOJIbHUKOB
KOMaHAHOM pabote n
B3aMMOJENCTBMIO C  APYrMmuU

[eTbMU;
[ ]

OI[HOLIJ'IGHI)I 1 MHOT'OYJICHBI

17

L4 YCTaHOBAEHUE
AO0BEPUTENIbHbIX OTHOLIEHWM

MeXxay yyutenem n ero
YYEHMKaMMU, cnocobcTBYOLWMX
NO3UTUBHOMY BOCMPUATUIO
yyawmmmnca tpebosaHUn U Npockh
yyuTens, npMBACYEHUIO NX
BHMMaHMA K _obcy)kaaemon  Ha
YPOKe MHPOPMaLMKN, aKTUBM3ALINM
nx no3HaBaTe/IbHOM
0eATeNbHOCTU, MHUUMUPOBAHUE U
noAJepKa  mnccaeaosatenbCckon
0EeATeNbHOCTU  LIKO/IbHUKOB B
pamkax peannsaumnm NMU
MHAMBUAYANAbHbIX U TPYNMNOBbIX
nccnenoBaTeIbCKUX MPOEKTOB, HTO
JACT  LIKO/IbHMKaM BO3MOXHOCTb
npuobpectu HaBbIK
CaMOCTOATE/IbHOrO pelueHus
TeopeTnyeckom npobnembl, HaBbIK
reHepMpoBaHMsa U odopmaeHus
COBCTBEHHbIX naemn, HaBbIK
YBaXMTENIbHOTO  OTHOLWIEHUA K
YYXKMM unaeam, obOopmMIEHHbIM B
paboTax Apyrnx uccaepoBaTesien,
HaBblK _Nyb6JAMYHOro BbICTYNAEHUA
nepej, ayAUTOPUEN,
APrymeHTMPOBaHMA U OTCTauBaHUA
CBOEN TOYKM 3peHusn




Paznoxxenne MHOTOYICHA Ha MHOXKHUTEIH

17

®  YCTaHOBJIEHUE
NOBEepUTeNbHbIX OTHOLUEHUH

MeXAay yymtenem n ero
YYEHUKaMMU, CrnocobCcTBYIOLINX
NO3UTUBHOMY BOCMOPUATUIO
yYyalMmunca TpeboBaHUN 1 Npocbb
yuuTens, npuBAEYEHUIO nX
BHMMaHMA K obcy)kgaemon  Ha
YPOKe MHPOpMaLUWN, aKTUBM3ALIUM
nx no3HaBaTe/IbHOM
0EeATeNbHOCTU;

Anrebpandeckue 1poou

19

L4 yCTaHOB/1EHUNE
AO0BEPUTENIbHbIX OTHOLIEHWUI

MeXAay yunTenem n ero
YYEHUKaMMU, cnocobCcTBYHOLINX
NO3UTUBHOMY BOCMNPUATUIO
yyawmmucsa TpeboBaHn 1 npocbob
yyuTens, NpPMBAEYEHUIO NX
BHMMAaHMA K 0bCy)Kaaemon  Ha
YPOKE MHPOPMALMWN, aKTUBM3ALINU
nx no3HaBaTe/IbHOM
[eATeNbHOCTU, NPUMEHEHWEe  Ha
YPOKE  MHTEPAKTUBHbLIX  dopm
paboThbl yYaLLmxca:
MHTENNEKTYaNbHbIX urp,
CTUMYZINPYIOLLINX NO3HaBaTeNbHYIO
MOTMBALINIO LIKONbHUKOB;
AMNCKYCCUM, KOTOpble JarT
yyaLimmces BO3MOKHOCTb
npuobpectu onbIT Be/leHuA
KOHCTPYKTMBHOIO auanora;
rpynnoson pabotbl uan paboTtbl B
napax, KOTopble y4yaT LWKOJIbHUKOB
KOMaHAHOM pabote n
B3aMMOAENCTBMIO C  ApYrMmu
[eTbMU;
[ ]

JIuneitnas pyHKuMA U ee rpaduk

11

®  yCTaHOBAEHME
[0BepUTeibHbIX OTHOLIEHWUI

MeXay yyutenem " ero
YYEHUKaMMU, cnocobcTBYOWMX
NO3UTUBHOMY BOCMNPUATUIO
yyawmmmca TpeboBaHUN U Npockb
yyuTens, npuBAEYEHUIO NX
BHMMaHMA K obcyxaaemon Ha
YPOKe MHPOpMaLMKN, aKTUBM3ALIUM
nx nosHasaTeabHOMU
OEATENIbHOCTU; BK/IOYEHNE B YPOK
UrpoBbIX  npoueayp, KoTopble
nomorawT noaneprKaTb




MOTUBALMIO AEeTen K MNOJAYYEeHUIo

3HaHUN, HaNa*KUBaHUIO
NO3UTUBHbIX MEXKJIMYHOCTHbIX
OTHOLWIEHUN B KAaacce, MOMOratoT
YCTAHOB/IEHUIO

aobpoxenatenoHo  atmocoepbl

BO BPEMS YPOKa;
[}

Cucremsl IByX ypaBHEHUH C JBYMsI HEU3BECTHBIMU

13

L4 yCTaHOBJ1eHUE
A0BePUTE/IbHbIX OTHOLIEHWUI

MeXAay yymtenem n ero
YYEHUKaMMU, cnocobCcTBYHOLINX
NO3UTUBHOMY BOCMOPUATUIO
yYyalMmunca TpeboBaHUN 1 Npocbb
yuuTens, npuBAEYEHUIO nX
BHMMaHMA K obcyskgaemon Ha
YPOKe MHPOPMaLIMN, aKTUBU3ALIUN
nX nosHaBaTeNbHOM
OEATEeNbHOCTU, UHULMNPOBAHME U
noAflepyKKa _ MccneaoBaTeibCKom
OEATeNbHOCTM  LUKONbHUKOB B
pamKax peanusaumm MMM
WHAMBUAYANbHbIX W TPYMNMoOBbIX
nccnenoBaTeNbCKMX MPOEKTOB, YTO
0ACT _LIKO/NIbHUKaM BO3MOXHOCTb
npuobpectn HaBbIK
CaMOCTOATENbHOrO pelweHus
TEOPEeTUYECKON NpobaemMbl, HaBblK
reHepupoBaHMA 1 odbopmaeHua
COBCTBEHHbIX naen, HaBbIK
YBa)KUTENbHOrO  OTHOWEHUA K
YYKUM _ nMaeam, odOpMAEHHbIM B
paboTtax Apyrux uccnesosatenen,
HaBblK _NYyb6/JNYHOro BbICTYNAEHMUA
nepes ayauTopuen,
apryMeHTMPOBaHMA U OTCTamBaHMA
CBOEI TOYKM 3peHuns

OneMeHTBI KOM6I/IH8.TOpI/IKI/I .

®  yCTaHOBAEHME
[0BepUTeibHbIX OTHOLIEHWUI

MeXay yyutenem " ero
YYEHUKaMMU, cnocobcTBYOLWMX
NO3UTUBHOMY BOCMPUATUIO
yyawmmmca TpeboBaHUN U Npockb
yyuTens, npMBAEYEHUNIO NX
BHMMaHMA K obcyxaaemon Ha
YPOKe MHPOpMaLUKN, aKTUBM3ALIUM
M No3HaBaTe/bHOW AeATeNbHOCTY;

e  BK/lOYEeHUe B YPOK
UrpoBbIX  npoueayp, KoTopble
nomorawT nogaepKatb
MOTUBALMIO AeTen K MNOAYYEeHUIo




3HaHUN, HaNaXMBaHUIO

NO3UTUBHbIX MEMKANYHOCTHbIX
OTHOLWIEHUN B KAaacce, MOMOratoT
YCTAHOB/IEHMIO

pobpoxenatenbHo  atmocdepsl
BO BPEMA YPOKa;

[IpomexxyTouHas aTTecTalus (HakomuTEIHHAS
CACTEMA OLICHUBAHHUSA 1O IIITA KOHTPOJIBHBIM
paboTam)

KonTponsHass pabora mo Teme: «YpaBHEHHS C OJHUM
HEHM3BECTHBIMY

KonTponbsHas pabora 1o teMe: « MHOrouIeHbI»
Kontponehass  pabora no rteme: «PaznoxeHue
MHOI'o4JicHa Ha MHOXUTCIIN»

KontponeHass pabora  mo Teme: «Anredpanyeckue
Ipoom»

Kontponpnass pabora mo Teme: «CHCTEMBI JBYX
ypaBHeHI/Iﬁ C IBYMSA HCU3BCCTHBIMU»

Bcero 3a rog 102
8 kiace
1 | HepaBeHnctBa 19
2 | [IpubnmxeHHbIC BEIYUCICHUS 18
3 | KagpatHsle kopHU 12
4 | KagparHbele ypaBHEHUS 25
5 | KBagparnunas QyHKImst 14
6 | KBagparHbie HepaBeHCTBA 10
7 | [loBTOpeHwue. 4
[IpomexyrouHnas  arrectanusi  (HAKOMHUTEIbHAs
CUCTEMa OLEHHMBAHUS 1O TMSITH KOHTPOJbHBIM
paboTtam)
Kontponsnas pabora no Teme: «HepaBeHcTBay
KonTtponwsaas pabora o Teme: «KBanpaTHbie KOpHI»
Kontponsuas pabota no Tteme: «KBaapatHbie
YPaBHEHUSI»
KonTtponsHas pabota no Tteme: «KBampatuunasa
(hyHKIISI»
KonTponsnas padora mo teme: «KBamgpatHsie
HEPaBEHCTBA»
Bcero 3a rog 102
9 kJaacc
1 | [loBTOpenue Kypca anreOpsbl 6
8 kiacca
2 | CreneHb ¢ pallMOHAIbHBIM [TOKa3aTeIeM 13
3 | CrenenHas ¢pyHKIUS 15
4 | Ilporpeccun 15
5 | Cayuaiinble coOBITUS 14-2=12
6 | CayyaiiHble BEIHMYUHbI 12-2=10
7 | MuoxectBa. Jloruka 16-2=14
8 | IloBTOpeHwue. 12+2=14

[Mlpomexyrounast  arrectaist  (HaKONUTEIbHAS
CHCTeMa OIICHMBAaHMS 10 TISITH  KOHTPOJIEHBIM
pabotam)

Kontponpnass pabora mo Teme: «CreneHb ¢
palOHAJIbHBIM ITOKAa3aTCIEM»

KonTtponbsHas pabora no teme: «CteneHHast QyHKIUA»
KontponbeHas pabora mo teme: «IIporpeccumn»




KonTponbshas pabora mo Teme: «CirydaliHbIE COOBITUS»
KonTponbsHas pabora mo teme: «Ciy4aifHbIC BEJTMYNHBI»

Bcero 3a roag

99

Bcero Ha yueOHbIii npeaMeT

303




