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PaGouasi nporpamma no ajareope 1js 9-ro kjacca
MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma no anreope Ha 2022/23 y4eOHnslii rox st o0ydaronmxcst 9-ro kiacca
MBOY Jlynesckas COIII pazpaboTana B COOTBETCTBUHU C TPEOOBAHHUIMU:

e @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Denepaununy;

o mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu [lopsaka
OpraHu3allK U OCYLIECTBICHHS 00Pa30BaTEIbHON AEATETLHOCTH 110 OCHOBHBIM
0011e00pa30BaTesIbHBIM IIpOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM
HAYaJIbHOTO 00IIET0, OCHOBHOTO OOILEro M CpeJHero o0ero 00pa3oBaHus»
(pacmipocTpansiercs Ha mpaBooTHoIIeHus ¢ 1 centssopst 2021 roma);

o mpuka3za MunoOpuayku ot 17.12.2010 Ne 1897 «O6 yrBepxnennn ®I'OC
OCHOBHOTI'O 00111ero 00pa3oBaHus»;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHUIM
BOCIIUTaHMSI U O0Y4YEHHUs, OTAbIXA U 03JOPOBICHUS AETEH 1 MOJIOJICKI,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (hpakKTOPOB CPebl OOUTAHUS,
YTBEPKJICHHBIX TOCTAHOBJICHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIMU PA3BUTUS MAaTEMaTHYECKOTO 00pa30BaHusl, YTBEP)KICHHON
pacnopsbkenueM I[IpaButensctBa ot 24.12.2013 Ne 2506-p;

e yu4eOHOro IIaHa OCHOBHOTO OOIIEro 00pa3oBaHMsl, yTBEPKICHHOTO MPUKA30M
MBOY Jlynesckas COILI ot Ne «O BHECEHUHU U3MEHEHUI B OCHOBHYIO
00pa3oBaTeNbHYIO MPOTPAMMY OCHOBHOTO OOIIETO 00pa30BaHUMY;

e paboueit nporpammsl Bociutanust MbOVY Jlynesckas COLL,

e YMK Mepznsk A.T'., [Tonouckwuit B.b., SIxup M.C.; nox penakuueit [Togonsckoro
B.E. no anre0pe s 9-x kiaccos.

Jl1st peanu3anuy mporpaMMbl UCTIONIB3YIOTCs Tocoous u3 Y MK:
1. Jlnsa nenarora:

o yueOHHK «Anrebpa. 9 Kmacey;,
e MeToxuyeckoe nmocodue «Anredpa. Aunakrnyeckue MaTepuaisl. 9 kimaccy.

2. It oOydJaromuxcs:
o yueOHHK «Anrebpa. 9 Kmacey.
MecTo yueOHOro npeamera «Ajareopa» B yueOHOM IJIaHe
B cooTBeTcTBUY ¢ yueOHBIM IIIaHOM OCHOBHOTO 00111ero oopazoBanust MbBOY JlyneBckas

COIIl na m3yuenue yueOHOTO TIpeaMeTa «Anredpa» B 9-M Ki1acce OTBOIUTCS 3 yaca B
Henenro/99 4. B roj (33 yueOHbIC HeneNn).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

Peanmauﬂﬂ IIporpaMmel 110 anre6pe B 9-X Ki1accax HanecJicHa Ha JOCTHXKCHUE
06yT-IaIOIJ_[I/IMI/IC$I TPEX I'PYIII PE3YyIbTATOB. NIPCAMECTHBIX, MCTAIIPCAMCTHBIX, JMYHOCTHBIX.

JInYHOCTHBIE Pe3yabTATHI:

e BOCIHUTaHUE POCCUICKON I'PaKIaHCKON UACHTUYHOCTHU: NATPUOTU3MA, YBAXKECHUS K
OrteyecTBY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHANIbLHOTO Hapoaa Poccuu;
OCO3HAaHHE CBOECH 3THUYECKOU IIPUHAUICKHOCTH, 3HAHUE UCTOPHH, A3BIKA,
KYJIBTYpBI CBOETO HApOJa, CBOETO Kpasi, OCHOB KYJIbTYPHOI'O HacJIeIUsl HAPOJOB
Poccuu n yenoBedecTBa; yCBOCHHE T'yMaHUCTHYECKHX, JEMOKPATUYECKUX U
TPaIUIIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAJILHOTO POCCUHCKOTO 00IIIeCTBa,
BOCIIMTAHHE YYBCTBAa OTBETCTBEHHOCTH U J1oJira nepen Poaunou;

e (opmupoBaHUE OTBETCTBEHHOI'O OTHOLICHHUS K YYCHHIO, TOTOBHOCTH U
CHOCOOHOCTH 00YYAOLINXCSl K CAMOPA3BUTUIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBALIMM K 00YUEHHIO U I03HAHUIO, OCO3HAHHOMY BbIOODPY U IIOCTPOEHUIO
JanpHemel MHAMBUIyaabHON TpaeKTOpUK 00pa30BaHus Ha 6a3e OpUEHTUPOBKU B
mMupe npodeccuii 1 MpodhecCHOHATBHBIX MPEANOYTEHUH, C Y4ETOM YCTONYNBBIX
[IO3HABATEJIbHBIX MHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAXKUTEIBHOTO
OTHOLIEHHUS K TPYy, Pa3BUTHUS OIbITA YYACTHS B COLIMAJILHO 3HAUUMOM TPY/IE;

e (opmupoBaHUE LIETOCTHOIO MUPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLLIECTBEHHOW MPAKTHKHU, YIUTHIBAIOILLETO
COLMAJIBHOE, KYJIBTYPHOE, S3BIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOTO
MUDA;

e (opMHpOBaHNE OCO3HAHHOI'O, YBAKUTEIBHOIO U JOOPOKEIATEILHOTO OTHOILIEHHS K
JIpYroMy 4eJlOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO, KYJIBTYPE, SI3bIKY, BEPE,
IPaXAAHCKOW MTO3ULIUH, K UICTOPUH, KYJIBTYpPE, PEIIUTHH, TPAJULUAM, SI3bIKaM,
LEHHOCTSAM HapooB Poccuu 1 HapoJ0B MHpa; TOTOBHOCTH M CIIOCOOHOCTU BECTH
JUAJIOT ¢ APYTUMHU JIFOABMH U JOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

e OCBOEHHE COI[MAIIbHBIX HOPM, IIPaBUJI IOBEJIEHUS, poiel U (OopM CoLMaIbHON
KHU3HH B IPYIIax U cooOIecTBaX, BKIOYas B3pOCible U COLUAIbHbBIE COOOIIECTBA;
ydacTue B IIKOJIbHOM CaMOYIPaBJI€HUH U OOLIECTBEHHOH JKHU3HM B Npeenax
BO3PACTHBIX KOMIIETEHIUI C yU€TOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX,
COLIMAJIBHBIX ¥ 3KOHOMHUYECKUX OCOOEHHOCTEH;

e Ppa3BUTHE MOPAJIBHOT'O CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUN MOPAJIbHBIX
po0JieM Ha OCHOBE JINYHOCTHOTO BBIOOPA, (POPMUPOBAHNE HPABCTBEHHBIX UYBCTB
Y HPaBCTBEHHOT'O TIOBEJIEHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOILIEHUS K
COOCTBEHHBIM MTOCTYIIKAM;

e (opmupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U
COTPYAHUYECTBE CO CBEPCTHUKAMH, JETHMH CTapIIEro ¥ MJIAJIIETO BO3pPacCTa,
B3pOCJIBIMH B ITpoLiecce 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHo-
MCCJIEI0BATENBCKOM, TBOPUYECKOM U IPYTHUX BUJIOB ACSITEIBHOCTH;

e (opMupOBaHUE IEHHOCTH 3/10pPOBOT0 U 0€30MMacHOr0 00pasa KHU3HH; YCBOECHHUE
MPaBUJI MHAUBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30I1aCHOTO MOBEICHUS B
Ype3BBIYAHBIX CUTYalMSIX, YIPOXKAIOIINX KU3HU U 310POBBIO JIIOJEH, TpaBUII
MTOBEJICHUS HAa TPAaHCIIOPTE U Ha J0POrax;

e (opmupoBaHUE OCHOB 3KOJOTMUYECKON KYJIbTYPhl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOIO MBIIUICHHUS], pa3BUTHE OIBITA



9KOJIOTUYECKH OPUEHTUPOBAHHON pe(hICKCHBHO-OIIEHOYHON U MTPAKTUUECKON
JACATCIIbHOCTH B ) KM3HCHHBIX CI/ITyaL[I/ISIX;

e OCO3HAHUE 3HAUYCHHUS CEMbU B )KM3HU YeJIOBEKa U OOILIECTBA, IPUHATHE LIEHHOCTH
CEeMEWHOM KHU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOLICHHUE K WICHAM CBOCH
CEMbHU;

e Ppa3BUTHE 3CTETUYECKOIO CO3HAHMS YE€PE3 OCBOECHUE XY/10’)KECTBEHHOT'O HACJIEAMs
Hapo10B Poccun n Mupa, TBOpUECKOHN AESITEIBHOCTHA 3CTETUYECKOIO XapaKTepa

MertanpeamMeTHbIe pe3yabTAThI:

e YMEHHE CAMOCTOSITENILHO ONPENENATh eI CBOEr0 O0Y4EHUs!, CTAaBUTh U
dbopMynupoBath /i ceOsl HOBBIE 33/1a4u B yueOe U Mo3HaBaTeNIbHOI
JIeATEIbHOCTH, Pa3BUBATh MOTUBBI U UHTEPECHI CBOEH IT03HABATEILHON
JIeATEIbHOCTH,

e YMEHHE CaMOCTOATEIILHO IUIAHUPOBATH ITYTH JOCTUKEHHUS LIEJIEH, B TOM YHCIIe
aJIbTEPHATHBHBIC, OCO3HAHHO BBHIOMPATh Hanbosee 3PpPeKTHBHBIC CIIOCOOBI
pelieHys yueOHbIX U I03HABATEIbHBIX 3a/a4,;

e YMEHHME COOTHOCUThH CBOM JCHCTBUS C IUIAHUPYEMBIMU PE3yJIbTaTaAMH,
OCYILIECTBIIATH KOHTPOJIb CBOEH IEATEIBHOCTH B IIPOLIECCE JOCTHKECHUS
pe3ynbTaTa, ONpeaeNsaTh CIOCOOBI JEHCTBHI B paMKax MPeVI0KEHHBIX YCIOBUH U
TpeOOBaHUl, KOPPEKTUPOBATh CBOU JAEHCTBUSI B COOTBETCTBUU C M3MEHSIOLIEICS
CUTYyaLHEH,;

e YMEHHE OLIEHUBATh IPABUJIBHOCTH BBIIIOJIHEHUS yUeOHOH 3a7jaun, COOCTBEHHbBIE
BO3MOKHOCTH €€ PEeIlEHUS;

e BJAJCHUE OCHOBAMM CAMOKOHTPOJIS, CAMOOLICHKH, IPUHSTHS PEIICHUN U
OCYIIIECTBIICHUSI OCO3HAHHOTO BhIOOpa B y4eOHOH U MO3HABATEIbHON
JIeSATEIIbHOCTH,

e YMEHHE OIpeessaTh MOHATHUSA, CO3/1aBaTh 0000IEHNs, yCTaHABIUBATh aHAJIOTHH,
KJIaCCU(UIIMPOBAThH, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPHUH IS
KJIacCU(pUKAILlMHU, YCTAaHABIUBATh IPUIUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD
JIOTUYECKOe PACCYXICHUE, yMO3aKI0YeHUE (MHIYKTHBHOE, ISAYKTHBHOE U 110
AHAJIOTUH) U JIEJIaTh BBIBOJIBI;

e YMEHHE CO03/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKHU U CUMBOJIbI, MOJIETH U
CXEMBI JIJIsl pelIeHus Y4eOHbBIX U TTO3HaBaTeNbHBIX 33/a4;

e CMBICIIOBOE YTCHHUE;

e yYMEHHE OPraHU30BBIBATh YU€OHOE COTPYIHUUYECTBO U COBMECTHYIO I€ATEIBHOCTS C
YUHUTEJIEM U CBEPCTHUKAMU; pab0TaTh UHIWBUIYAIHHO U B TPYIINE. HAXOAUTh
o0111ee perieHue 1 pa3peate KOHQJIUKTH Ha OCHOBE COTJIaCOBAaHUS MO3UIUH U
yueTa UHTepecoB; GOpMyIMpPOBaTh, apTyMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

e YMEHHME OCO3HAHHO HCIIOIb30BATh PEYEBBIE CPEICTBA B COOTBETCTBUH C 3aa4e
KOMMYHHUKAIIUH 17151 BBIPQXKEHUS CBOMX YYBCTB, MbICIIEH U MOTPEOHOCTEH;
IJIAHUPOBAHUS U PETYJISALIMU CBOEU EATEIbHOCTH; BIaJICHUE YCTHOM U
MUCbMEHHOW PEeYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO;

e (dopMUPOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 001aCTH UCIIOIB30BAHUS
UHGOPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHoorui (nanee — MKT-kommnereHium);
Pa3BUTHE MOTUBALIMY K OBJIAJICHUIO KYJIBTYpPOH aKTUBHOTO IOJIb30BaHUS
CJIOBAapsSIMH U IPYTUMH ITOMCKOBBIMH CHCTEMAMH;

e (opMuUpOBaHUE U PA3BUTHE IKOJIOTHUECKOTO MBIIUICHUS, YMEHUE TPUMEHSThH €T0 B
ITO3HABATEJIbHON, KOMMYHUKAaTUBHOM, COUAIBHON IPAKTUKE U
npodecCHOHATBLHON OPHEHTAIHH.



IIpenmeTHble pe3yabTaThl:

(bopMHpoBaHKE NPEACTABICHUN O MaTeMaTHKE KaK O METO/1€ TIO3HAHUS
JIEHCTBUTEIIBHOCTH, TIO3BOJISIONIEM OIUCHIBATh U U3Y4aTh PEaIbHBIC IPOLECCH U
ABJICHUS,

e Ppa3BUTHE YMEHMI pabOTaTh C yueOHBIM MaTEMAaTUUYECKUM TEKCTOM
(aHanu3upoBaTh, M3BICKATh HEOOXOIUMYIO HH()OPMAIIHIO), TOYHO M TPAMOTHO
BBIPAKATh CBOU MBICJIU C IPUMEHEHUEM MAaTEMAaTUYECKON TEPMUHOJIOTUH U
CHUMBOJIMKH, IPOBOJIUTH KJIACCU(PUKALINH, IOTHIECKHE 0OOCHOBAaHUS,
JI0Ka3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKICHUN;

e Ppa3BUTHE NIPEACTABICHUN O YACIIE U YUCIOBBIX CUCTEMAaxX OT HATYPAIBHBIX 10
JEHCTBUTENBHBIX YHMCEN, OBJIQJICHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIYHCIICHUH;

e OBJIQJICHUE CUMBOJIBHBIM SI3bIKOM aJTreOpbl, IpUEMaMU BBIIIOJIHEHUS
TOKAECTBEHHBIX ITPE0Opa30BaHNI BBIPAKEHU, PEIIEHUS YPABHEHUI, CUCTEM
YPAaBHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJIEINPOBATh PEAIbHbBIC
CUTYallUU Ha sI3bIKe areOpbl, UCCIIE0BAaTh IIOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM arrapaTa anreOpbl, MHTEpIPETUPOBATD [TOJIyYE€HHBIN pe3ybTar;

e OBJIAJICHUE CUCTEMOMN (PYHKLIMOHAJIBHBIX OHATUH, pa3BUTHE YMEHUS HCIIOJIb30BaTh
(GyHKLIHMOHATBHO-TpaUUecKe MPEACTABICHUS Ul PELICHUs PA3INYHbIX
MaTeMaTU4YeCKUX 3a/a4, JJIs1 ONMCAHUs U aHAJIN3a PeabHbIX 3aBUCUMOCTEN;

e OBJIQJICHHE F€OMETPUUYECKHUM S3BIKOM; PA3BUTUE YMEHUS UCIIOIb30BaTh €T0 IS
ONMCaHUs IIPEAMETOB OKPYKAKOLIEr0 MUPA; PA3BUTHE MPOCTPAHCTBEHHBIX
IpeCTaBICHNU, U300pa3UTEIIbHBIX YMEHUH, HABBIKOB T€OMETPUUYECKUX
IIOCTPOEHUH;

e (opmupoBaHHE CUCTEMAaTHUYECKUX 3HAHUH O TIOCKUX (Urypax U UX CBOMCTBaX,
IIPEACTABICHUM O MPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIAX; PA3BUTHE YMEHUU
MOJIEJIMPOBAHUS PEaJIbHBIX CUTYaLMH Ha 3bIKE TEOMETPHUH, UCCIIETOBAHMS
IIOCTPOEHHON MOJIENIN C UCIIOJIb30BAHUEM N'€OMETPUUYECKHUX ITOHATUI U TEOPEM,
anmapara ajireOpbl, peleH!sl TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4;

e OBJIAJICHHUE MPOCTEHIINMHU CITIOCOOaMHU MPEACTABICHUS U aHATIN3a CTATUCTUYECKUX
JTAHHBIX; (OPMHUPOBAHNE MPEACTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MHPE U O Pa3IMYHbIX CIOCO0AX UX M3YUYEHHUs], O MPOCTEUIINX
BEPOSITHOCTHBIX MOJIEJISAX; pa3BUTHE YMEHUH U3BJIEKAaTh HHPOPMALHIO,
MpeJICTaBICHHYIO B TaOMUIaX, HA AMarpaMMax, rpadukax, OnuchbIBaTh U
AQHAJIN3UPOBATh MACCUBBI YHCIIOBBIX IaHHBIX C IIOMOILBIO MOAXOASIINX
CTaTUCTUYECKHUX XaPAKTEPUCTHK, UCIIOJIb30BaTh TOHMMAHUE BEPOSITHOCTHBIX
CBOMCTB OKPY’KAIOIUX SIBJICHUI IIPU MIPUHITHN PELLEHUH,

e Ppa3BUTHE YMEHHI NPUMEHSATh U3y4YEHHBIE TOHATHSI, PE3YJIbTaThl, METOBI JJIs

pelIeHus 3aa4 MPaKTUYECKOro XapaKkTepa U 3a/1ad U3 CMEKHBIX JUCLIUILINH C

MCIIOJIb30BaHUEM P HEOOXOUMOCTH CIIPABOYHBIX MAaTEPHAJIOB, KOMIIbIOTEPA,

II0JIb30BATHCS OLICHKOW M IIPUKHUIKON ITPH MPAKTUYECKUX pacueTax.

BbINyCKHHUK HAYYUTCS:
DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEeMATHYEeCKOH JTOTMKH
e OIEepUpOBaTh Ha 0A30BOM YPOBHE MOHSTUSIMH: MHOKECTBO, 3JIEMEHT MHOKECTBA,

NOJAMHOKECTBO, IIPUHAJIC)KHOCTD,
e 33J1aBaTh MHO>XECTBA ICPEUYHUCIICHUEM HX DJIEMCHTOB,



e HaxOIWTb IlepeceueHue, 00beTUHEHNE, IOAMHOKECTBO B POCTEHIINX CUTYALHX;

e OIEpUpPOBaTh Ha 0A30BOM YPOBHE NOHSTUSIMMU: OIPEJEIICHNE, aKCUOMa, TEOpEMa,
JI0Ka3aTeNbCTBO,

e TPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI JJIs1 IOATBEPKACHUS CBOUX BbICKa3bIBaHUM.

B noBceHEBHOM KU3HU U IIPU U3YYEHUN JPYTUX IIPEIMETOB!

e HCIOJB30BaTh rpauuecKoe MpeICTABICHIE MHOXKECTB I ONUCAHMsI pealbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3a]a4 APYTUX y4eOHBIX MPEIMETOB.

Yucaa

e OIEpPHUPOBATH HA 0A30BOM YPOBHE MOHITHSIMH: HATyPATBHOE YHCIIO, IS0 YUCIIO,
O0OBIKHOBEHHAs APOOb, ecATUYHAS IPOOb, CMEIIaHHas JPOOk, PAIIMOHATILHOE
YHCII0, ApUPMETUIECKUNA KBaJPAaTHBIN KOPEHD;

e HCITOJIb30BaTh CBOMCTBA YMCEN M MPABHIIA JEHCTBUIA IMPH BBHITTOJIHCHUH
BBIYHCIICHHH,

e HCIIOJIB30BATh MPU3HAKH JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BeIMOIIHEHUH
BBIYMCIICHUH U PEIICHUU HECTIOKHBIX 33]1a4;

e BBINOJHITH OKPYIJIEHHE PAIIMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPABUIIAMU;

e OIICHWBATH 3HAYCHHE KBAJAPATHOTO KOPHS M3 TOJOKUTEIBHOTO IIEJIOTO YHCIIA;

e pacmo3HaBaTh PAMOHAILHBIC U UPPAIIMOHATILHBIC YHCIIA,

e CpaBHUBAThH YHCIIA.

B noBcegHEBHOM KU3HH U IIpU U3YYCHUHU APYTUX NPECAMETOB:

e OLIEHUBATh PE3YJbTAThl BEIYNCICHUN IIPH PELICHUH TPAKTUUECKUX 3a]a4;

e BBIIOJIHATH CPABHEHUE YHCEIl B PEAIBHBIX CUTYaLMsIX;

e COCTABJIATH YHCIIOBBIC BBIPAXKEHUS IIPU PEILICHUH NIPAKTUYECKUX 3a7a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

To:xnecTBeHHBIE PEOOPA3OBAHUS

e BBINOJHATH HECIOXKHBIE PE0OPa30BaHUsI [l BEIUMCIICHUS 3HAUEHHH YMCIOBBIX
BBIPAKECHMM, COAEPKALMX CTEIIEHU C HATYpalIbHBIM I10KA3aTeIEM, CTEIIEHU C
L(EJIbIM OTPULIATEIILHBIM [T0KA3aTENIEM;

e BBINOJIHATH HECIOXKHBIE IPEOOPA30BaHUs LENbIX BHIPAXKEHUI: pacKphIBaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE ClIaraeMsble;

e HCIOJIb30BAaTh (POPMYJIbI COKPAIIIEHHOTO YMHOKeHHS (KBaJIpaT CyMMbI, KBaIpaT
Pa3HOCTH, Pa3HOCTh KBAIPATOB) AJIsl YIIPOILICHUSI BEIYUCICHUI 3HAYCHUI
BBIPAKECHUH;

 BBINOJHATH HECIOXKHBIE TPEOOpa30BaHMsI JPOOHO-TMHENHBIX BBIPAXKEHUN U
BBIPAKEHHM C KBaJIpaTHBIMH KOPHSIMH.

B noBceHEeBHOM KHU3HU U IIPU U3YYEHUN JPYTUX MIPEIMETOB!

e [IOHMMATh CMBICJI 3aIIUCH YHCJIa B CTAHAAPTHOM BHUIE,
e OICPUPOBATH HA 0azoBoM YPOBHE IMOHATHUEM «CTaHAAPTHAA 3allCh YUCIIA».



YpaBHeHHs] 1 HEPABEHCTBA

e OIEpUpPOBaTh Ha 0A30BOM YpOBHE MOHSTUSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YPABHEHUSI, PEILICHUE YPABHEHHUSI, YUCIIOBOE HEPABEHCTBO,
HEpaBEHCTBO, PELLICHUE HEPABEHCTBA,

e IPOBEPATH CIPABEIIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pelIaTh JUHEHWHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASAIIMECS K
JIMHEHHEBIM;

e pELIaTh CUCTEMbI HECIOKHBIX JINHEUHBIX YPAaBHEHU, HEPABEHCTB;

e TIPOBEPSITH, ABJISICTCS JIM TAHHOE YMCIIO PEIICHUEM ypaBHEHHs (HEpaBEHCTBA);

e peuiaTh KBaJpaTHbIC ypaBHEHUs MO (popmysie KOpHEH KBapaTHOTO YpaBHEHHUS,

e HW300paXkaTh pPeIICHUs] HEPABEHCTB U UX CUCTEM HA YHCIIOBOM MPSMOMA.

B noBceHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB!

e COCTaBJIATH U PELIATh JUHEHHBIC YPABHEHUS [IPU PELLICHUHU 3a1a4, BOSHUKAOIIUX B
JIPYTUX y4yeOHbIX NpeaAMETax.

DOYyHKUNH

e HaxOJMTb 3HAUE€HUE (PYHKIUH I10 3aJaHHOMY 3HAYEHHUIO apTyMEHTa;

e HAaxOJWTh 3HAYCHUE aAPTYMEHTA I10 33/IaHHOMY 3HAYCHHIO (DYHKIIMH B HECIIOKHBIX
CUTyalusX,

e OIpENENATh MOJO0KEHUE TOUKH IO €€ KOOPAUHATaM, KOOPIANHATHI TOUKHU I10 €€
II0JIO’KEHUIO Ha KOOPAMHATHOM INIOCKOCTH,;

e 10 rpaduKy HaXOUTh 00IACTh OMPEEIICHIS, MHOYKECTBO 3HAUCHHH, HYIIH
(GyHKLNH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pAcCTaHUs U
yOBbIBaHUsI, HANOOJIbIIIEE ¥ HAMMEHBIIIEE 3HAYCHUS (PYHKITUH;

e CTPOUTH rpauK JUHEHHON PYHKIUY,

e TIPOBEPSITH, ABIAETCS JIU JaHHBIN Tpaduk rpaduKoM 3aJaHHOW (PyHKINU
(MMHENHOM, KBaAPATUYHON, OOPATHOMN MPOMOPIUOHATIBHOCTH);

e OIpenessaTh NPUOIMKEHHbIE 3HAYCHHUSI KOOPAWHAT TOYKU NIepecedeHts rpapuKoB
byHKIHH;

e OIEpUpOBaTh Ha 0A30BOM YpOBHE MOHATUSMMU: I1OCIIE0BATEIHHOCTD,
apudMeTHUecKas Mporpeccusi, reoMeTpruIecKas Iporpeccus,

e peuiaTh 3a/1a4M Ha MPOTPECCUH, B KOTOPBIX OTBET MOKET OBbITh MOITYUYEH
HEMOCPEACTBEHHBIM MOJICUeTOM 0e3 MpUMeHeHHs! (popmyi.

B noBceiHEBHOM KM3HU U ITPU U3YYEHUH IPYTUX IPEIMETOB!

e HCMOJb30BaTh rpa)MKU peabHBIX MPOIECCOB U 3aBUCHMOCTEN sl ONIPEIEICHUS
UX CBOWCTB (HaHOOJBIIINE U HANMEHBIINE 3HAUCHHUS, IPOMEIKYTKH BO3PACTAHUS U
yOBIBaHMsI, 00JIACTH MOJIOKHUTEIBHBIX U OTPUIIATSIILHBIX 3HAYCHUH H T. I1.);

e HCIIOJB30BATh CBOMCTBA IMHEHHON QPYHKIMM U ee rpaduK MpU PELICHNH 33134 U3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTucTUKa M TeOpHs BEPOSTHOCTEH

e HUMCTDH NMPCACTABIICHHUEC O CTATUCTHUYCCKUX XAPAKTCPUCTUKAX, BEPOATHOCTHU
cnyqaﬁHoro CO6LITI/ISI, KOM6I/IH8.TOpHBIX 3ajJaydax,



e pemaTh NpocTeiinne KOMOMHATOPHBIE 33Ja9l METOIOM HPSMOTO
OpraHU30BaHHOTO Mepedopa;

e MIPEACTABIATH JaHHBIC B BUJE TAONHUI, JUarpamMM, rpauKoB;

e YHUTaTh UHPOPMALUIO, IPEICTABICHHYIO B BUI€ TaOIHIIbI, JHarpaMMbl, rpaduka;

e OIpPENENsITh OCHOBHBIE CTATHCTHUECKHE XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;

e OIICHMBATH BEPOSTHOCTH COOBITUS B MPOCTEHIIUX CIIydasix;

e UMETh MPEJICTABICHUE O POJIM 3aKOHA OOJIBIINX YMCE B MACCOBBIX SIBICHHSX.

B noBceiHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB!

e OIICHWBATH KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOIOM Tiepedopa,

e HMMETh MPEJACTABICHUE O POJIH MPAKTUYECCKH IOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHH,;

e CpPaBHHBATh OCHOBHBIC CTATUCTUYECKHE XapaKTCPUCTUKH, TIOJYyICHHBIC B TIPOIECCE
peIeHUs TPUKIIATHON 3a/1a4¥, U3YUCHHS PEATBHOTO SBJICHWS,

e OIICHHMBAThH BEPOSITHOCTb PEATbHBIX COOBITUI U SBICHUN B HECIIOXKHBIX CHUTYAIIUsX.

TexcToBbI€E 3a0a9H

e pelaTh HECJIOXKHbIE CIOKETHBIE 33JJaul Pa3HbIX TUIIOB HA BCE apuU(PMETHUYECKHE
JIEUCTBHA,

e CTPOUTH MOJICIb YCIIOBHUS 3a/1a4H (B BUJIE TaOIUIIbI, CXEMbI, PUCYHKA HIIH
ypaBHEHHs), B KOTOPO# JaHbl 3HAYCHHS JIByX U3 TPEX B3aUMOCBS3aHHBIX BEJTHUHH,
C LIEJIBIO ITOMCKA PELIEHUS 3a1a4Hu;

e OCYIIECTBIIATH CIIOCOO MOMCKA PEIICHUS 33/1a4H, B KOTOPOM pacCyXJICHUE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WM OT TPEOOBaHUS K YCIOBHIO,

e COCTaBJIATH IUIAH PELICHUs 3a7auH,

e BBIJENATH dTAlbl PELLICHUS 3a/auu,;

e MHTEPIPETUPOBATH BHIYMCIUTEIBHBIE PE3YJIBTATHI B 3a/1a4€, UCCIEN0BATh
NOJy4EHHOE PELICHHE 3a/]auy;

e 3HATh Pa3JIM4KE CKOPOCTEH 0OBEKTa B CTOAUYEH BO/IE, MPOTUB TEUEHUS U O
TEYEHUIO PEKH;

e pewiarh 3a/1a4v Ha HaXOXACHHUE YacTH YKCJIA M YUCIIA IO €T0 YacTH;

e peliaTth 3aJ1a4M pa3HbIX THIIOB (Ha paboTy, HA MOKYIIKH, Ha JBIKCHHUE),
CBSI3BIBAIOLIMX TPU BEJIMYUHBI, BBIIEISITh 3T BEJIMUUHBI U OTHOIIECHUS MEXIY
HUMH;

e HAXOAWUTb IIPOLEHT OT YHCJA, YUCIIO 110 IPOLEHTY OT HErO, HAXOAUTh IPOLIEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHUE BEJIUYUHBI;

e peuaTth HECIOXKHBIE JIOTMUYECKHE 3aJa4l METOJIOM PACCyKICHUI.

B noBceiHEBHOM KM3HU U ITPU U3YYEHUH IPYTUX IPEIMETOB!

e BBIJBUraTh T'MIIOTE3bI O BO3MOXKHBIX MTPEACTbHBIX 3HAYCHUSIX NCKOMBIX B 3a/1aue
BEJIMYHMH (1eJ1aTh MPUKHUIKY).

I'eomerpnueckue Gpurypsl
e ONepupoOBaTh Ha 6a30BOM ypOBHE NOHATUSMH I€OMETPUUECKUX (PUTYD;

e U3BJICKATh HH(OPMAIHIO O TEOMETPUIECKUX (UTYpax, MPEICTABICHHYIO Ha
YyepTexkax B SBHOM BUJIE;



e TPUMEHSTH AJIS PELIeHUs 3a7ad reoMeTpudeckue GakThl, €CIH YCIOBUS UX
MPUMEHEHUS 33JIaHbl B IBHOU (hopMe;

e peuiarh 33/1a4M Ha HaXOXKACHHE FeOMETPUUECKUX BEJIMYUH 10 00pa3iam min
aIropuTMaMm.

B noBceHEBHOM KU3HU U IIPU U3YYEHUN JPYTUX IIPEIMETOB!

e 1ICIIOJB30BaTh CBOMCTBA TCOMETPHUICCKUX (bI/Iryp JJIs1 pCIICHU S TUIIOBBIX 3a/a4,
BO3HHUKAIOIIUX B CUTyallUAX HOBCGHHGBHOfI JKU3HH, 3ada4 MPAKTUICCKOTO
COACPIKaHUA.

OTHoueHus

e OIEpHpOBaTh Ha 0A30BOM YPOBHE MOHITHUSIMH: PAaBEHCTBO (PUTYp, paBHbIE GUTYDHI,
PaBEHCTBO TPEYrOJIbHUKOB, IAPAIIEIBHOCTh IPSMBIX, IEPIEHIUKYIIPHOCTD
MPSMBIX, YTJIbl MEXKY OPSIMBIMU, IEPIIEHAUKYIISP, HAKIOHHAS, IPOEKLIUS.

B noBceHEBHOM KU3HU U IIPU U3YYEHUHN OPYTUX IIPEIMETOB!

e HCIIOJIb30BATh OTHOIICHUS VISl PEIICHUS MPOCTEHININX 3a/1a4, BO3HUKAIOIIUX B
peaabHON KU3HU.

H3Mep CHHUA U BBIYUCJICHUSA

e BBIIOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYHH YIJIOB C IIOMOIIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUN JJIMH U YIJIOB,;

e TMPUMEHATH (OPMYJIbI IEPUMETPA, TUIOIIAAU U 00bEMa, TUIOIIA I IOBEPXHOCTU
OTJIEJIbHBIX MHOI'OI'PAaHHUKOB IIPY BBIYUCICHUSX, KOTJa BCE JaHHBIE UMEIOTCSA B
yCIIOBUY,

e TNpHUMEHATH Teopemy [Tudaropa, 6a30Bble TPUTOHOMETPHUUECKUE COOTHOLICHUS IS
BBIYMCIICHHS JUINH, PACCTOSHMM, IUIOIIAIEH B IPOCTENIINX CIydasix.

B noBceHEBHOM KU3HU U TIPU U3YYECHHUH APYTUX TPEAMETOB:
e BBIYHCIATH PACCTOSIHUSI HA MECTHOCTH B CTAHJAPTHBIX CUTYyalUsX, ILIOLIAJAU B
MPOCTEUIINX CITydasiX, MPUMEHSTh (POPMYIIbI B MPOCTEHIINX CUTYAIUIX B
MOBCEIHEBHOMN KU3HU.

I'eomeTpnuyeckue nocrpoeHus

e M300paxkaTh TUIIOBBIE TNIOCKHE (PUTYPHI U GUTYPHI B TPOCTPAHCTBE OT PYKHU U C
MOMOIIbI0 HUHCTPYMEHTOB.

B noBceiHEBHOM KM3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB!

e BBIINIOJHATH HpOCTCﬁI.HHC MOCTPOCHUS HA MCCTHOCTH, HCO6XOIII/IMLIC B pCaHBHOﬁ
KH3HH.



I'eomeTpuueckne npeodpazoBaHus
e CTpPOUTH (PUTYPY, CHMMETPUUYHYIO TAHHOU (PUType OTHOCUTENHHO OCH U TOUKH.
B noBceHEBHOM KU3HU U IIPU U3YYEHUN JPYTUX IIPEIMETOB!

e pacno3HaBaTh JABM)KEHHE OOBEKTOB B OKPYKAIOILLIEM MUDE;
e pacmo3HaBaThb CUMMETPUYHbIE (GUTYPHI B OKPYKAIOIIEM MUDE.

BekTopbl M KOOPAMHATHI HA IVIOCKOCTH
e OmepupoBaTh Ha 6a30BOM ypOBHE MOHSATHSIMH BEKTOp, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOPA HA YUCIIO, KOOPIAUHATHI HA INIOCKOCTH;
e ONpEACHATH NPUOIMKEHHO KOOPIAUHATHI TOUKHU TI0 €€ N300pakeHUI0 Ha
KOOP/IMHATHOH IJIOCKOCTH.

B noBcegHEBHOM KU3HH U IIpU U3YYCHUHU APYTUX NPECAMETOB:

e HCIIOJIb30BaTbh BCKTOPLI AJIA pCIICHUA HpOCT@ﬁH.IPIX 3a/la4 Ha OIIPCACIICHUC
CKOPOCTHU OTHOCHUTCIIbHOI'O JIBUIKCHHA.

Hcropust MaTeMaTHKH

e OIIHUCBIBATH OTACJIBHBIC BbIAAOMIUCCA PE3YJIbTAThI, IIOJTYYCHHBIC B XOA€ Pa3BUTHUS

MaTE€MaTUKHU KaK HayKH,

e 3HATh IPUMEPBI MATEMATHUECKNUX OTKPBITUN U UX aBTOPOB B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOU HCTOPHEH;

e TIOHHMMAaTh POJIb MAaTEMaTUKHU B pa3BuTuu Poccun.

MeToabl MATEMATHKH

e BBIOMPATH MOAXOALINI U3yUEHHBIH METOJ JAJISl PELICHUS U3yYEHHBIX TUIIOB
MaTeMaTUYECKUX 3a7ad;

e IIPUBOAWTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEMN B OKPYXKarOIIEH
JNENCTBUTEIBHOCTH U IPOU3BEIEHUAX HCKYCCTBA.

BbIl'[yCKHI/IK IOJIYYHUT BO3MOKHOCTHh HAYYUTHCA !
9J1eMeHThI TCOPUH MHOYKECTB U MaTeMaTH4eCcKoil JOruKHu

e OTEPUPOBATH MOHATUAMHU: ONIPEACIICHUE, TEOPEMA, aKCHOMa, MHOYKECTBO,
XapaKTEPUCTUKHU MHOKECTBA, SJIEMEHT MHOKECTBA, IyCTOE, KOHEUHOE U
OECKOHEYHOE MHOYKECTBO, TTOJIMHOXKECTBO, MIPUHAIJICKHOCTD, BKITIOUEHHE,
PaBEHCTBO MHOXECTB;

e W300pakaTh MHOXKECTBA U OTHOIIICHHE MHOXECTB C TTIOMOIIbIO KPYroB Diijiepa,

e OIpenemnsaTh MPUHAICKHOCTD MIEMEHTa MHOXKECTBY, OOBETUHEHUIO U
NepecedeHHI0 MHOXKECTB,;

e 33J1aBaTh MHOKECTBO C TOMOILIbIO IEPEUNCIIEHUS FJIEMEHTOB, CIIOBECHOTO
OIIMCaHMUI;



OIICpHPOBATH ITIOHATHUAMU. BBICKA3bIBAHUE, HCTUHHOCTH M JIOXKHOCTH BBICKA3bIBAHM,
OTpUILlaHUC BLICK&?;BIB&HPIﬁ, or¢pauuy HaJl BEICKA3bIBAHUSAMU . U, HUJIU, HE,
YCJIOBHBIC BBICKA3bIBAHUSA (I/IMHJ'II/IKaI_[I/II/I);

CTPOUTH BBICKA3bIBAHUSA, OTPULIAHUA BBICKA3bIBAaHMI.

B noBceHEBHOM KU3HU U IIPU U3YYEHUN JPYTUX IIPEIMETOB!

CTPOUTH LCTIOYKH YMO3aKJ'H-OLI€HI/II71 Ha OCHOBE HCII0JIb30BaHMA IIPAaBUII JIOTUKU,
HCIIOJIb30BATh MHOXXCCTBA, OIICpallui C MHOXCCTBAMU, UX rpa(bnquKoe
MNpEaACTaBICHUEC IJIA OIIMCAaHHA PCaIbHBIX IIPOLECCOB U SIBIICHHH.

Yuciaa

OTIEPUPOBATH MOHATUAMH. MHOYKECTBO HATypaJbHBIX YHUCEJI, MHOYKECTBO IEIBIX
YKCEeJI, MHOKECTBO PAlIMOHATIBHBIX YHCEN, UPPAIMOHAIBHOE YU CIIO, KBaIpATHBIHN
KOPEHb, MHOXKECTBO JICHCTBUTEIIBHBIX YHCEIT, TEOMETPUYCCKasl HHTEPIIPETAIUs
HATypaJbHBIX, IEbIX, PAIIHOHAIBHBIX, IEUCTBUTEIIbHBIX YHUCET,

MOHUMATh U OOBSACHATH CMBICI MTO3ULIMOHHOMN 3allMCU HATYPaJIbHOTO YUCIA;
BBITIOJIHATH BBIYUCIICHHUS, B TOM YHCJIE C UCIIOJIb30BAHUEM IPHUEMOB PAIlMOHAIBHBIX
BBEIYHCIICHUN,

BBITIOJIHATH OKPYTJICHHE PAllMOHAIBHBIX YUCEJ C 3aIaHHOM TOYHOCTHIO;
CpPaBHUBATH pAllMOHAIBHBIC U UPPALIMOHAIILHBIE YHUCIIA,

MPEACTABIATH PAIIMOHAILHOE YKCIIO B BUJIC JCCATUYHOM JIpoOH;

YIOPSI0YMBAThH YUCIIA, 3alTMCAaHHBIE B BUE OOBIKHOBEHHOMW U JACCATHYHOU IpOo0OH;
HaxoauTh HOJI m HOK yucen u ucnonap30BaTh UX MPU PEUICHUM 3a]1a4.

B noBcegHEBHOM KU3HH U IIpU U3YYCHUHU APYTUX NPECAMETOB:

MPUMEHSATH NpaBHUiia MPUOIMIKEHHBIX BHIUMCIEHUH NP peIIEeHMH MPAKTUYECKUX
3a/1a4 U pellieHuH 3aJa4 JPYyTux y4eOHbIX MIPEIMETOB,;

BBIIIOJIHATH CPABHEHUE PE3YJIBTATOB BHIYUCIICHUH IIPU PELICHUHU IIPAKTUYECKUX
3a/1a4, B TOM YHUCJIE MPUOIMKEHHBIX BHIYUCICHU,

COCTAaBJIATH U OLICHUBATh YHMCIIOBBIC BBIPAKEHUS IIPU PEILICHUH PAKTUYECKUX 3a7a4
W 3aj1a4 U3 JIpYTUX y4yeOHBIX NPEJIMETOB,;

3alUCBIBATh U OKPYIJIATH YHUCIOBBIE 3HAUCHUS PEAJIBHBIX BEIUYMH C
HCITOJIb30BAaHNEM Pa3HBIX CUCTEM M3MEPEHUS.

To:xnecTBeHHbIE PEOOPA3OBAHUS

OIIEPUPOBATH TIOHATHSIMHU CTCTICHHU C HATYPAJIbHBIM ITOKA3aTeNIEM, CTETICHHU C IIEJIBIM
OTPHIIATEIbHBIM [TOKa3aTesIeM;

BBINOJIHATH MPE0OPa30BaHUsI 1IEJTBIX BEIPAKCHU: IEHCTBHS C OJJHOWICHAMHU
(cnoskenue, BRIUMTAHKUE, YMHOXKECHHE), ICHCTBUSA C MHOTOYIEHAMH (CIIOKEHHE,
BBIYUTAHUE, YMHOXCHHUE);

BBIMOJIHATE Pa3I0KEHHE MHOTOUWICHOB HA MHOYKUTEH OHUM U3 CIIOCOOOB:
BBIHECCHHE 332 CKOOKY, IPYIIUPOBKA, UCTIOIB30BaHUE (POPMYIT COKpAIIEHHOTO
YMHOKEHHS;

BBIJICJIATH KBAJPAT CYMMbI i Pa3HOCTH OJHOYJICHOB,

pacKIiaabpIBaTh Ha MHOXKHUTEIHM KBaPATHBINA TPEXUIICH;



BBITIOJTHATE MPe00pa30BaHUs BRIPAKCHHM, COJICPIKAIINX CTEIICHH C I[ETBIMU
OTPUIATEIILHBIMY ITOKA3aTEISIMH, TIEPEXOUTH OT 3aIUCH B BUJIC CTETICHH C IEJIBIM
OTPHIIATEIIBHBIM ITOKA3aTeJIeM K 3alliCH B BUC IPOOH;

BBITIONTHSATE TPpeoOpa3oBaHus APOOHO-PAIIIOHATIBHBIX BRIPAXKCHUN: COKpAILICHUE
IpoOel, mpuBeeHUE anredpandeckux apooeil K o0IeMy 3HaMeHaTeNIo,
CIIOXKCHHE, YMHOXKEHHE, JICICHNE alreOpanveckux apooeii, BO3BeIeHUE
anreOpanvdeckoi IpoOH B HATYPATBHYIO U IENTYIO0 OTPUIIATSIIBHYIO CTEIICHbD;

BBITIONTHSATH MPe0Opa30BaHUs BRIPAKCHHIA, COIEPIKAIINX KBAIpaTHBIC KOPHHU,;

BBIICIISATH KBAJIPAaT CyMMBI WJIH PA3HOCTH JBYYICHA B BRIPAKEHUAX, COACPKAIINX
KBaJIpaTHBIE KOPHHU,

BBITIOJTHATE MPe00pa30BaHuUs BRIPAKCHHM, COICPIKAIIIX MOJIYJIb.

B noBceHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB!

BBINOJIHATE PE0OPa30BaHMs U ACUCTBUS C YHCIAMHU, 3aIIMICAHHBIMU B CTAaHAAPTHOM
BU/IE,

BBITIOJIHATE TPE00Pa30BaHMs aIreOpandecKuX BBIPAKCHUH P pEIICHUH 331249
JPYTruX y4eOHBIX IPEIMETOB.

YpaBHeHNs1 1 HEPABEHCTBA

ONEPUPOBATH ITOHATUSAMHU: YPAaBHEHUE, HEPABEHCTBO, KOPEHb YPABHEHMS, pELICHUE
HEpaBEHCTBA, PABHOCUJIbHBIE YPAaBHEHUs, 00aCTh ONpeIeIeHUs] YPAaBHEHUS
(HepaBEeHCTBA, CHCTEMbI YPAaBHEHHI WIIM HEPABEHCTB);

pelaTh JMHEWHbBIE YPABHEHMS U YPABHEHHUS, CBOJAUMBIE K JINHEHHBIM C IOMOIIBIO
TOKJIECTBEHHBIX MPeoOpa3oBaHMUii;

peuaTh KBaJpaTHbIC YPAaBHEHUS U YPABHEHUs, CBOJUMBIC K KBaJPAaTHBIM C
MIOMOIIBIO TOX/IECTBEHHBIX IPe00pa30BaHMIA;

pemarb JpoOHO-TMHEHHbIE ypaBHEHUS,

penars IpocTeNe UPPalUOHAIbHbIE YPABHEHUS BUAA

VI (x)=a, f(x)=g(x)

peuiaTh YpaBHCHUSA BUA

x? =a

pelaTh ypaBHEHHsI CII0COOOM pa3iioKeHUsI HA MHOYKUTEIN U 3aMEHbl IIEPEMEHHOH;
HCIOJIb30BaTh METOJT MHTEPBAJIOB JUISl PEIICHUS LEIbIX U TPOOHO-PAllMOHAIbHBIX
HEPaBEHCTB;

penaTh JIMHEMHbIE YPABHEHUS K HEPABEHCTBA C ITapaMeTpamy,

peliaTh HECIIOKHBIE KBaIpaTHBIE YPABHEHUS C ITAPaMETPOM;

peniaTh HECIOXKHBIE CUCTEMBI IMHENHBIX YPAaBHEHUN C ITapaMeTPAMU,

peuiaTh HECJIIOKHBIE YPAaBHEHHUS B LICJIBIX YHCIIAX.



B noBceHeBHOM XKU3HU U NTPU U3YYEHUH IPYTHX MPEIMETOB!

COCTaBJIATh U PelIaTh JUHEUHBIC U KBAIPATHBIC YPABHEHUS, YPABHEHHUS, K HUM
CBOJISIIIMECS, CUCTEMBI IMHEUHBIX YPaBHEHUM, HEPABEHCTB MPU PEIICHUH 3a]1a4
JIPYTUX Y4eOHBIX MIPEAMETOB;

BBITIONTHSATH OLIEHKY MPaBIOTIO00US PE3yIbTATOB, OJYy4aEeMBbIX TIPU PEIICHUU
JIMHEWHBIX U KBAIPATHBIX YPABHEHUI U CUCTEM JIMHEHHBIX YPABHEHUN U
HEPABEHCTB MPH PEIICHUH 33/1a4 IPYTUX YIeOHBIX TPEIMETOB;

BBIOMPATh COOTBETCTBYIOIINE YPABHEHHS, HEPABEHCTBA WJIM WX CUCTEMBI IS
COCTABJICHUS. MAaTEMAaTUYECKON MOJEIIN 3aJaHHON PEAIbBHOW CUTYyalluu WU
MIPUKJIaAHON 3a/1auu;

e YMETh MHTEPIPETUPOBATH MOJIYUCHHBIN NMPU PEIICHUH YPaBHEHUS, HEPABEHCTBA

WJIM CUCTEMBI PE3YJIbTAaT B KOHTEKCTE 3a/IaHHOM peaIbHOM CUTYyalluy Win

MPUKJIAAHON 3a1auu.

DOyHKUNH

OIIEPUPOBATH MOHATUSAMHU: (YHKIIHOHATIbHASL 3aBUCUMOCTb, (YHKIHS, Tpaduk
¢GyHKIIMH, cIIOCOOBI 3a1aHUs (PYHKIIUH, apryMEHT U 3Ha4eHue (YHKIIUH, 001aCTh
OIpeJIeTICHNs] © MHOKECTBO 3HAYCHUI (PYHKINH, HYIH HYHKIUH, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIIMH, YeTHOCTh/HEUETHOCTh (PYHKIINH;
CTPOUTH IpadUKu JINHEHHOU, KBaApaTHYHOH QyHKUNH, 00paTHOIH
IPOTOPIHUOHATBHOCTH, (YHKIIUU BU/A!

X

y=ar——, y = ¥,y =V, -

X+b

e Ha IIpHUMepe KBaIpaTHYHON (PYHKIIMU HCIOIH30BaTh MPeoOpa3oBaHus rpaduka
dyukmu Y = f(X) wis nocrpoenus rpagukoB GpyHKIMIA

y=af(kx+b)+c

e COCTaBJIATH YPABHEHMS IPSIMOM I10 3alaHHBIM YCIIOBUSAM: IIPOXOIALLEH Yepes ABe
TOYKH C 33JJaHHBIMU KOOPJMHATAMH, IPOXOIAIIECH Yepe3 JaHHYIO TOUKY U
napajjieJIbHON TaHHOU IIPSIMO;

UCCIIEI0BaTh (PYHKIUIO 10 €€ rpaduKy;

HaxOJUTh MHOXKECTBO 3HAYEHUH, HYIIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJ[paTUYHON (YHKIIUH;

OIEepPUPOBATH MOHATHAMHU: NOCIEI0BATENBHOCTD, apupMeTUYeCcKast IPOrpeccHs,
reOMETPHYECKas IPOrpeccus;

e pemaTh 3a/1a4M Ha apUPMETUUYECKYIO0 U TEOMETPUUECKYIO IIPOTPECCHIO.



B noBceHeBHOM XKU3HU U NTPU U3YYEHUH IPYTHX MPEIMETOB!

e WUIIOCTPUPOBATH C MOMOIIBIO TpaduKa peaibHyI0 3aBUCUMOCTb WITU MPOIIeCcC MO UX
XapaKTepUCTHKAM,

e HCIOJB30BaTh CBOWCTBA U IpaduK KBaIpaTUUHON (PYHKIIUU [P PEIICHUHU 3a]a4 U3
JPYrUuX Y4EOHBIX IIPEIMETOB.

TexcToBbIE 3a1a4U

e pemIaTh MPOCTHIC U CIOKHBIC 33/1a41 PAa3HBIX THIIOB, a TAK)XKE 33/1a41 TOBBIIICHHON
TPYAHOCTH,

e HCIIOJIB30BATh Pa3HbIC KPAaTKHE 3aIMCH KaK MOJICIIN TEKCTOB CJIOXKHBIX 3aa4 JUIs
MMOCTPOCHUA MOMCKOBOM CXEMBI B pelicHuA 3a1a4,

e pa3mMuaTh MOJEIb TEKCTa M MOJIEIIb PEIICHNUS 3a/1a41, KOHCTPYHPOBATh K OJTHOM
MOJIEIH PELICHNUs HECI0XKHOM 3aJaull pa3Hble MOJIEIH TEKCTa 3a/1a4y,

e 3HATh U MPUMEHATH 00a criocoba moucka pemieHus 3aaad (0T TpeboBaHUs K
YCJIOBHIO H OT YCJIOBHSI K TPEOOBAHUIO);

e MOJEIHMPOBATH PACCYKICHHS IIPU IOMCKE PEIICHHS 3314 C IIOMOILBIO Tpad-CXEeMBI;

e BBLICIIATH JTAIBI PEIICHUS 3a/1a41 U COAEPIKaHUE KaKIOro dTarna,

e yMETh BHIOMpATh ONTHUMAIBHBIA METO]] PEIICHNUS 3a/Ia4i U OCO3HABATh BHIOOP
MCTOJa, pacCMaTpruBaTh PA3JIMYHBLIC MCTO/Ibl, HAXOAWUTH PA3HBIC PCIICHUA 3a/1a4H,
€CII BO3MOXKHO;

e AQHANWU3HUPOBATH 3aTPYAHEHUS IIPU PELICHUN 3a1a4,

e BBINOJHATH Pa3IMYHbIC TPEOOPa30BaHMSI MTPEITIOKESHHON 3a/1a41, KOHCTPYHPOBATh
HOBBIC 337]a4M U3 JAHHOM, B TOM YKCJie 0OpaTHEIE,

e UHTEPIPETUPOBATH BHIYMCIUTEIBHBIC PE3yIbTaThl B 3a1a4U€, UCCIEI0BAThH
HOJTY4eHHOE PELICHUEe 3aa4H;

e AHAJTM3MPOBATH BCEBO3MOXKHBIC CUTYAIIMU B3aMMHOTO PACIIOJIOKEHUS IBYX
00BEKTOB U M3MEHCHUE MX XapaKTEPHUCTHK IPU COBMECTHOM JBMKEHHUHU (CKOPOCTH,
BpEMsI, PACCTOSIHUE) TIPH PEILICHUH 3a/1a4 Ha JIBMKCHHE IBYX OOBEKTOB KakK B
OIHOM, TaK U B IPOTHUBOIIOJIOKHBIX HaHpaBJ’IeHI/IHX;

e HCCIIEJIOBATh BCEBO3MOXKHbIE CUTYAIMH ITPH PELLICHUU 3aJjay Ha JBH)KEHUE I10 peKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA,

e pemaTh pa3HOOOpa3HbIE 33/1a4H «HA YaCTH,

e pPCIIaTh U 000CHOBBIBATL CBOE pPEeIICHUE 3a1a4 (BI)IJIGJ'ISITI) MaTe€MaTHU4YCCKYIO
OCHOBY) Ha HaXO)KJCHHE YaCTH YKCJIA U YUCIIA TI0 €r0 YaCTH Ha OCHOBE
KOHKPETHOI'O CMBbICTa JIpoldu;

e 0CO3HaBaTh M OOBSACHATH UAECHTUYHOCTD 33Ja4 Pa3HbIX TUIIOB, CBA3BIBAIOIIUX TPU
BCJIMYNHBI (Ha pa60Ty, Ha MMOKYIIKH, Ha )IBI/I)KCHI/IC), BBIACIIATH 5TU BEJIIMYUHBI U
OTHOILEHHS MEXJly HUMH, IPUMEHSATh UX MPH PELICHUHU 3ajay, KOHCTPYHPOBATh
CcOOCTBEHHBIE 3a7a41 YKa3aHHBIX TUIIOB;

e BJIA/IETh OCHOBHBIMM METOJAMHU PELICHHUS 337ay Ha CMECH, CIIJIaBbl, KOHLIEHTPAIIH;

e pPCIIaTh 3aJa4y Ha IMPOUCHTHI, B TOM YHCJIC CIIOKHBIC ITPOLICHTHI, C O6OCHOBaHI/IeM,
UCTIONB3YS pa3HbIe COCOOBI;

e pPCIIATh JIOTMYCCKUEC 3aJa4u pa3HbIMU CHOCO6aMI/I, B TOM YHUCJIC C IBYMs 0J0KaMHu 1
¢ TpeMs 0JIOKaMH JaHHBIX C ITOMOIIbIO TaOJIuII;

e peuiath 3a/1a4 M0 KOMOMHATOPUKE U TEOPUHU BEPOSTHOCTEN HA OCHOBE
UCIIOJIb30BaHUS M3YYEHHBIX METO/I0B 1 000CHOBBIBATh PEILICHUE;

e pPCIIaTb HECIOKHBIC 3aJ1a4M 110 MaTeMaTHIeCKOHU CTaTUCTUKE,



e OBJIAJCTh OCHOBHBIMU METOJIAMH PEIICHHSI CIOXKETHBIX 3aa4. apu(PMETUICCKHIA,
anredpanveckuii, mepedop BapuaHTOB, TEOMETPUUYECKUHN, TPadUICCKHIA,
NPUMEHSTh UX B HOBBIX 110 CPABHEHUIO C U3YYCHHBIMU CHTYAIIUSX.

B noBceiHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB!

e BBIJEISATH [IPU PELICHUHU 33]1a4 XapaKTEPUCTUKU paccMaTpUBaeMOM B 3ajaue
CHUTYaIlUH, OTJIMYHBIC OT PeaIbHBIX (T€, OT KOTOPBIX aOCTPArupoOBaJIKCh),
KOHCTPYMPOBAaTh HOBBIE CUTYAI[MH C YUETOM 3TUX XapPAKTEPUCTHUK, B YACTHOCTH,
IIPU PEIICHUH 3a]]a4 Ha KOHIICHTPAIMH, YUUTHIBATh INIOTHOCTH BEIIECTBA,

e peuaTth U KOHCTPYMPOBATh 33J]a4l HA OCHOBE PaCCMOTPEHUS pealbHbIX CUTYalUH,
B KOTOPBIX HE TpeOyeTCs] TOUHBIN BBIUMCIUTEIbHBINA PE3yIbTaT;

e pewiarh 3a/a4M Ha JBUKEHHE 110 PEKE, PaCCMaTpHUBas pa3HblEe CUCTEMbI OTCUETA.

CraTucTHKa B TEOPUA BGPOHTHOCTeﬁ

e OIEpPUPOBATH MOHATUSIMH. CTOJIOYATHIE U KPYTOBBIE JHArPaMMBbl, TAOIUIIBI JAHHBIX,
cpeaHee apupMeTHIECKOe, MeIMaHa, HauOoJbIllee U HAaUMEHbLIee 3HaYeHUs
BbIOOPKH, pa3zMax BbIOOPKH, AUCIIEPCHUS U CTAaHIAPTHOE OTKJIOHEHUE, CllyyaiHas
U3MEHYHBOCTb;

e W3BJIEKATh HH(OPMAIHIO, TPEICTABICHHYIO B TA0INIIAX, HA JUarpaMMax,
rpadukax;

e COCTaBJIATH TAOJUIIBI, CTPOUTH JUArpaMMbl U rpaUKH Ha OCHOBE JAHHBIX;

e OIEpPUPOBATH MOHATUAMU: (PAKTOPUAJ YKCIA, IEPECTAHOBKU U COYETAHMS,
TpeyroabHuk Ilackans,

e TMPUMEHATH IPABUIIO MPOU3BEACHUS IIPU PELIEHUH KOMOMHATOPHBIX 3a/1ay;

e OIEpUPOBATH MOHATUSAMU. CIYUaWHBIN ONBIT, CIIy4aliHbIN BBIOOD, UCIIBITAHUE,
BIIEMEHTapHOE CITy4aifHoe COObITHE (MCXOT), KIIAaCCHYECKOE ONPeIe/ICHUE
BEPOSITHOCTH CITy4aifHOTO COOBITHS, ONepaly HaJl CIIy4YaltHBIMU COOBITHSAMU,

e TPEACTABIATH HH(OPMALIMIO C TOMOUILIO KPYroB Diliepa,

e pewuarhb 3a/1a4d Ha BBIYUCIEHUE BEPOSITHOCTH C IOACYETOM KOJIMYECTBA BAPUAHTOB
C TIOMOIIbI0 KOMOMHATOPUKH.

B noBceHEBHOM KHU3HU U IIPHU U3YYEHUN OPYTUX IIPEIMETOB!

e U3BJIEKaTh, MHTEPIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMAIIHIO,
Ipe/CTaBICHHYIO B TabIuIax, Ha AUarpammax, rpadukax, oTpaxkarolyo cBoicTBa
Y XapaKTEPUCTUKHU PEAIBHBIX MPOLECCOB U SIBJICHUN;

e ONpEACTATh CTATUCTUYECKHE XapaKTEPUCTUKN BEIOOPOK 10 TabIUIIaM,
auarpammam, rpadukam, BHITOJIHATH CPaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELLICHUs
3a/1a4u;

e OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITUN U SBJICHUM.

I'eomerpnueckue Gpurypsl

e OIEpUPOBATH MOHATUSIMHU F€OMETPUUECKUX QUTYD;

e U3BJEKaTh, MHTEPIPETUPOBATH U MPe0Opa30BbIBaTh HHPOPMALIHIO O
reoMeTprUecKuX (pUrypax, npeicTaBIeHHYIO Ha YepTeKax;

e TPUMEHATH FeoMeTpuyecKkre (HakThl 17 pelIeHHs 3a/1a4, B TOM YnCie
IIPEANOJIAraloIUX HECKOJIBKO IIar0B PEIEHNUs;



e (GOpMYIUPOBATH B MPOCTEHIIMX CITydasX CBOMCTBA U MPU3HAKK DHUTYD;

e JIOKa3bIBaTh F€OMETPUYCCKUE YTBEPIKIACHUS,

e BJIAJICTh CTAaHJAPTHOM KiIaccH(UKaMei IOCKUX GUryp (TpeyrojabHUKOB U
YeTHIPEXYTOJIbHUKOB).

B noBceHEBHOM KU3HU U IIPU U3YYEHUN JPYTUX IIPEIMETOB!

e 1ICIIOJB30BaTh CBOMCTBA TCOMETPHUICCKUX (bl/Il"yp IJI1 pCUICHUA 3aaa4d
IMPAKTUYCCKOI'0 XapaKTepa 1 3a1a4 U3 CMCKHBIX TUCIUIIINH.

OTHouleHud

e OIEPHUPOBATH MOHATUSMU: PABEHCTBO QUTYP, paBHBIC (DUTYPBI, PABEHCTBO
TPEYTOJIbHUKOB, MAPAILICIBHOCTh MPSIMBIX, IEPICHAUKYIIPHOCT MPSAMBIX, YTJIIbI
MEXy MPSIMBIMH, IEPIICHANKYIISIP, HAKJIOHHAsS, IPOEKIUs, Togooue Gpuryp,
no100HbIE PUTYPBI, TOAOOHBIE TPEYTOJILHUKH;

e TIPUMEHSATH Teopemy Daiieca U TEOpeMy O MPOMOPIIHMOHATBHBIX OTPE3KaxX MPH
pEIICHUH 3a/1a4;

e XapaKTEPH30BATh B3aUMHOE PACIIOJIIOKCHHE MIPSMOU U OKPYKHOCTH, IBYX
OKPYKHOCTEH.

B noBceHEBHOM KHU3HU U IIPU U3YYEHUHN OPYTUX IIPEIMETOB!
e HCIIOJIB30BaTh OTHOLICHHUS JUIS PEIICHUs 3a1a4, BOSHUKAIOIINUX B PEAIbHON KU3HM.
N3mepenusi M1 BBIYHCICHUSA

e OIEpUPOBATh MPEJICTABICHUAMHU O JUIMHE, IIJIOIIAAH, 00beMe KaK BEIMUYUHAMU,;

e npuMeHATh Teopemy Iludaropa, popmyssl miomanu, oObema Npu perieHuH
MHOT'OIIArOBBIX 33J1a4, B KOTOPBIX HE BCE JJAHHbIE MTPEICTABIICHBI SIBHO, a TPEOYIOT
BBIUMCJIEHHUH, OIIEpUpOBATh 00JIee IUPOKUM KOJIMUECTBOM (POPMYJI IITUHBI,
IUIOINAAM, 00bEMa, BBIYUCIATh XapaKTePUCTUKH KOMOMHAIUH puryp
(OKpY>XHOCTEH ¥ MHOTOYTOJIbHHUKOB), BEIYHCIIATH PACCTOSTHUSI MEXy (UTypaMHu,
OPUMEHSTh TPUTOHOMETpUUYECKHE (OPMYJIBI JJIsl BBIYMCICHUN B 60JI€€ CIIOKHBIX
CIIy4asiX, IPOBOJUTH BBIUMCIEHHS HA OCHOBE PABHOBEIUKOCTH U
PaBHOCOCTABJIEHHOCTH,

e TPOBOJUTH IPOCTHIEC BEIUNCICHNUS Ha O0BEMHBIX TeJax;

e (opmynupoBaTh 3a/1a4M Ha BHIYMCIIEHUE JUIMH, TUIONAAeH 1 0ObEMOB U pelIaTh UX.

B noBcenHeBHO KU3HU U NIPU U3YUYEHUU JPYTUX MPEIMETOB!
e IIPOBOJUTH BBIYHCICHUA HA MECTHOCTH,
e TPUMEHSTH (POPMYIIBI PU BBIYUCICHUSX B CMEKHBIX YUEOHBIX MPEAMETAX, B
OKpYKarolleH AeNCTBUTEIBHOCTH.

I'eomeTpruyeckue nocTpoeHust

e H300paxarh reoMeTpuyeckre GUrypsl o TEKCTOBOMY M CHMBOJIBHOMY OIHCAHUIO;
e CBOOO/IHO ONEPUPOBATH YEPTEIKHBIMU MHCTPYMEHTAMHU B HECJIOXKHBIX CIIydasix;



e BBIIOJHATH HOCTPOCHUS TPEYTOJIbHUKOB, IPUMEHSTh OT/IEIbHbBIE METOABI
IIOCTPOEHUN HUPKYJIEM U JIMHEUKOU U IIPOBOAUTH IIPOCTEHIIINE UCCIIEIOBAHUS
4yyciia peeHu;

e M300paxkaTh THIIOBBIE TNIOCKHE (PUTYPHI U OOBEMHBIE TEJa C TOMOIIBIO TPOCTEUIITNX
KOMITbIOTEPHBIX HHCTPYMEHTOB.

B noBceHeBHOM XKU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB!

e BBINOJHSITH MPOCTEHIIIIE MOCTPOCHHSI HA MECTHOCTH, HEOOXOAUMBIE B peaTbHOU
JKU3HU,
e OIICHUBATbH Pa3Mephl PeaTbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

IIpeoGpa3oBanus

e OIEPHUPOBATH MOHATHEM JBIIKCHUS U IIPeoOpa3oBaHus 0100, BIaICTh
pHUEeMaMHU MTOCTPOCHUS (PUTYpP C UCTIONB30BAHUEM JBUKEHHUH U TpeoOpa3oBaHui
10100UsI, MPUMEHSITH ITOJIYICHHBIC 3HAHUS M OIBIT IOCTPOCHUN B CMEKHBIX
MpEeAMETaX U B pEabHBIX CUTYALMSAX OKPYKAOLIEro MUpa,

e CTPOUTH PUTYPY, TOJOOHYIO JAaHHOM, MMOJIH30BATHCS CBOMCTBAMU TTOI00US 1JIs
000CHOBaHUS CBOMCTB (UTYD;

e TIPUMEHSTH CBOMCTBA JBUKCHUM JIIsl IIPOBEICHUS TPOCTEHIINX 000CHOBAHUI
CBOICTB Quryp.

B noBceHEBHOM KU3HU U IIPU U3YYEHUN OPYTUX IIPEIMETOB!

e TIPUMEHSATH CBOWCTBA JIBJKCHUM U MPUMEHATH 1MOJ00UE SISl TOCTPOCHUHN 1
BBIYHCIIEHHH.

BeKTopr H KOOPAMHATHI HA IIJIOCKOCTH

e OIEpPUPOBATH MOHATUSMU: BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IPOU3BEICHNE
BEKTOPA Ha YUCJIO, YTOJI MEXY BEKTOPAaMH, CKAJISIPHOE POU3BEACHUE BEKTOPOB,
KOOpJMHATHI Ha MJIOCKOCTH, KOOPAUHATHI BEKTOPA,

e BBINOJIHSATH JCHCTBHS HaJl BEKTOpaMH (CIIOKEHHE, BBIYMTAHUE, YMHOXKCHUE HA
YHCII0), BBIYUCIIATH CKATSPHOE ITPOM3BEICHHE, OTPEICIIATh B IPOCTSHIIINX CITydasx
YroJI MEXY BEKTOPAaMH, BBINOIHATH Pa3I0KEHUE BEKTOpA Ha COCTABIIAIOIIHNE,
IPUMEHSTD [TOJIyY€HHbIE 3HaHUs B PU3UKE, 0JIb30BaThCS (POPMYJIO BBIUYUCIIEHUS
paccTOsTHUSA MEXy TOUKaMH 110 U3BECTHBIM KOOPJIMHATaM, HUCII0JIb30BATh
ypaBHEHUs (Uryp 175 pereHus 3aaad,

e TIPUMEHATH BEKTOPHI U KOOPIMUHATHI Ul PEIICHUS T€OMETPUUYECKUX 3a/1a4 Ha
BBIUMCJIEHHUE JUIMH, YTJIOB.

B noBceHeBHOM XWU3HU U IIPHU U3YYEHUN OPYTUX MIPEIMETOB!

e HCIIOJIB30BATh MOHATHUS BEKTOPOB U KOOPJIMHAT JJIS pEIIeHUs 3a/1a4 110 (pusmke,
reorpauu U ApyruM yuyeOHbIM IIpeIMeTaM.



HcTopust MaTeMaTUKH

e XapaKTEpHU30BaTh BKJIAJ BBIAAIOLIUXCSA MATEMAaTUKOB B Pa3BUTHE MAaTEMATUKU U
MHBIX HAy4YHBIX 001acTeil;
e TIOHHMMATh POJIb MATEMAaTUKHU B pa3BuTuu Poccun.

MeToabl MAaTEMATUKH

e HCIOJb3Ys U3YYEHHBIE METO/IbI, IPOBOAUTDH OKA3aTEIbCTBO, BHIIIOJIHATD
OIIPOBEPIKEHHUE;

e BBIOMpATh N3YUYEHHBIC METOIbI U X KOMOMHAIINY JJISl PEIICHUS] MAaTEMaTUYECKIX
3ajau,

e HCIIOJb30BaTh MATEMAaTUUYECKUE 3HAHUS JIJISl ONMCAHUS 3aKOHOMEPHOCTEN B
OKpY’Karollen AeHCTBUTEIbHOCTH U IPOU3BEICHUSIX UCKYCCTBA,

e IPUMEHATH NPOCTEMIINE IPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUU MaTeMaTHYeCKUX 3aa4.

COAEPXAHUME YYEBHOI'O IIPEJMETA «AJITEBPA» U151 9-'0O KJIACCA
MopnyJas 1. BBogHoe noBTOpeHue
[ToBTOpeHME yueOHOTO MaTepualia 3a Kypc anreopsl 8-ro kiacca.
Monyab 2. HepaBeHncTBa

Uucnosble HepaBeHCTBA. OCHOBHbBIE CBOMCTBA YUCIIOBBIX HEPaBEHCTB. ClloKeHUE U
YMHO’KE€HHUE YNCIIOBbIX HepaBeHCTB. OlieHNBaHNE 3HaUEHUs BelpakeHus. HepaBeHcTsa ¢
OJIHOM IIepeMEHHOM. Pelienre HepaBeHCTB C OJJHOM NepeMEeHHOU. YK CIIOBbIE MPOMEKYTKHU.
CucreMbl TMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. CHcTeMbl paliiOHAIbHBIX
HEPaBEHCTB ¢ MOAYJIsIMU. MppanuoHnanbHble HepaBeHCTBA. PaccykaeHus oT IpOTUBHOIO.
Meroa UCTIOIB30BaHMs OUYEBH/IHBI HEPABEHCTB. METO1 IPUMEHEHMS paHee JOKa3aHHOTO
HepaBeHCTBA. MeTos reoMeTpru4eCKO UHTEPIIPETALUU.

Monayas 3. KBagpaTtuuHnbie pyHKINH

[ToBTOpEeHue U pacmmpenue ceeaeHuil o GpyHkuu. CroiictBa pynkunu. Kak moctpouts
rpaduk pyukuun y = Kf(X), ecu uzBecren rpapuk Gpyukiuu y = f(X). Kak mocrpouts
rpaduku ¢pynkimii y = f(X) + b u y = f(X + a), ecniu u3Becten rpaduk ¢pyukimn y = f(X).
KBangpatuunas ¢pyHkuus, ee rpaguk U cBoiicTBa. Pemenne kBaJpaTHBIX HEPABEHCTB.
Pemenue panoHaabHbIX HepaBeHCTB. MeTos nHTepBanoB. CUCTEMbl ypaBHEHUH C IByMs
IepeMeHHbIMU. Pelenue 3aa4 ¢ MoMOIIBIO CUCTEM ypaBHEHUH BTopo creneHu. Kak
MOCTPOUTH rpaduK PYHKIUH , €CIIU U3BECTEH Trpaduk QyHKIHH.

Mopayb 4.9/1eMeHThI NPUKJIATHONH MaTeMAaTHKHU

Maremarnueckoe MoenupoBanue. [IporieHTHBIC pacueThl. AOCOTIOTHASI M OTHOCUTEIbHAS
norpetrHocTy. [lpubnmkenHsie Berurcaenus. OCHOBHBIE MpaBuiia KOMOMHaTopuku. Yacrora
U BEpOSATHOCTH ciayyaitHoro coObrTus. Kiaccuueckoe onpesiesnieHne BepOsSTHOCTH.
HauanbHble cBeIEHNS O CTaTUCTHUKE.



Moayanb 5.UuncjioBbIe MOC/T€10BATETbHOCTH

Yucnossle ociie1oBaTeIbHOCTH. Apudmerndeckas nmporpeccust. Cymma N MepBbIX YWICHOB
apudmernueckoi nporpeccun. I'eomerprueckas nporpeccus. Cymma N NepBbIX YICHOB
reoMeTpudeckoit nmporpeccun. Cymma 0€CKOHEUHON reOMETPHUUYECKOM IPOrPECcCHH, Y
KOTOpOIi [q].

Moay.anb 6.IloBTOpeHHe ¥ cucTeMaTH3alMsl Y4eOHOr0 MaTepuaJjia
YpakHeHus A1 HOBTOpPEHUs yueOHOro MaTepuaa 3a Kypce airedpsl 9-ro kiacca.
TEMATHYECKOE IINTAHUPOBAHUE

Tematudeckoe rIaHUPOBAHKE TI0 anredpe 1yist 9-ro Kiacca COCTaBICHO ¢ y4eToM padoueit
POrpaMMbl BOCIIUTaHUs. BOCIIMTATEIbHBINM MOTEHIIMAT TAHHOTO Y4eOHOTO TIpeaMeTa

o0ecreYrBaeT peaTn3alnio CIeIYIONINX [EJIEBBIX MPHOPUTETOB BOCIIUTAHHS 00YUaIOIIHXCS
000:

1. ®opMupoOBaHHUE IICHHOCTHOI'O OTHONICHHUS K TPYAY Kak OCHOBHOMY CIIOCOOY
JOCTHKEHUS )KU3HEHHOTO 0J1aroroIydus 4eI0BeKa, 3aJI0Ty €ro yCIEIIHOTO
po(eCCHOHAIBHOTO CaMOOIIPEICTICHUS U OIYIICHHUST YBEPEHHOCTH B 3aBTPAIIHEM
JHCE.

2. ®opmupoBaHKE IICHHOCTHOTO OTHOIIECHUS K cBoeMy OTedecTBy, CBOCH MaJIoi 1
Oonbiioi PonuHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U MO3HAJ NIEPBBIE PaJJOCTU
U HeyJa4yH, KOTopasi 3aBelllaHa eMy MpeIKaMH U KOTOPYIO HY)KHO oOeperaThb.

3. dopMupoBaHHE IEHHOCTHOTO OTHOIICHUS K MUPY KaK INIABHOMY IPHHIIUAITY
YEJIOBCUCCKOT0 OOIIEKHUTHS, YCIOBUIO KPEIKON IPYKObI, HaTaKUBAHUS
OTHOIIIEHUH C KOJIEraMU B 6yIIYHICM U CO31aHUA 6HaFOHpI/I$ITHOFO MHKpPOKJIMMAaTa
B CBOEH COOCTBEHHOU CeMbe.

4, q)OpMI/IpOBaHI/Ie HEHHOCTHOI'O OTHOIICHUS K 3HAHUAM KaK HHTCIIJICKTYaJIbHOMY
pecypcy, obecrieunBaroIeMy Oyayiiee 4eIoBeKa, Kak pe3ysibTaTy KpOIOTIUBOTrO,
HO YBJIEKATEILHOTO yU4eOHOTO TPy Ia.

5. ®opMupoBaHHE IIEHHOCTHOTO OTHOIICHUS K KYJIbTYPE KaK JyXOBHOMY OOTraTCTBY
00I11eCcTBa M B&XKHOMY YCJIOBHIO OIIYIICHUS Y€I0BEKOM ITOJTHOTHI MPOKHUBACMOi
KU3HH, KOTOPOE JIAIOT €My YTCHHE, My3bIKa, UCKYCCTBO, TEATpP, TBOPUECKOE
CaMOBBIpaKEHHUE.

6. dopmupoBaHHE IICHHOCTHOTO OTHOIICHUS K 3J0POBBIO KaK 3aJI0Ty JIOJITON U
AKTUBHOU >KU3HU YCIIOBCKA, €ro XO0pomero HAaCTpOCHUSA U OIITUMUCTUYIHOT'O
B3IJIsJIa HA MHUP.

7. q)OpMI/IpOBaHI/Ie HEHHOCTHOI'O OTHOIICHUSA K OKPYKAIOIIHUM JIFOJAM KaK
0e3yCIIOBHOW M a0COJTFOTHOM IIEHHOCTH, KaK PaBHOIPABHBIM COIUATBHBIM
napTtHepam, ¢ KOTOPpbIMH H€O6XOI[I/IMO BBICTpanBaTh I[O6pO)KeJ'IaTCJ'H)HI)Ie u
B3aUMOIIO/IJICPKUBAIOIINE OTHOIICHHUS, TAIOIINE YEJI0OBEKY PaJoCTh OOIICHUS U
MO3BOJISIOIINE W30eraTh YyBCTBA OJMHOYECCTBA.

8. ®opmupoBaHKe IICHHOCTHOTO OTHOIICHHUS K CAMUM ce0e Kak X035ieBaM CBOCH
CyIbOBI, CAMOOTIPEIEISFOIIUMCS ¥ CAMOPEATH3YIOIIUMCS THUHOCTSIM,
OTBEUAIOIIUM 32 CBOE€ COOCTBEHHOE OymyIiiee.



Ne Koan4yecTBO 4acoB, 0TBOAUMEBIX Ha
Moayab

n/n O0CBOEHHE TEeMBI

1 BBoHOE IOBTOpEHME 3

2 HepaBencrBa 20

3 KBaaparuunbie GyHKIUHA 37

4 DneMEHTHI IPUKIIATHON MAaTEMATUKHU 20

5 YucioBeIe MOCIEI0BATENLHOCTH 18

5 [ToBTOpEeHME U CUCTEMATH3AIHS YIEOHOTO 1
MaTepuaia

Bcero 3a roxg 99
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