AHHOTANUA K padoueii mporpamme
no ajaredpe

Kuace: 7-9
YpoBeHb u3yyeHus1 yueOHOT0 MaTepuasa: yriayOnEeHHbII

YMK, yueOHuUK:

[IporpamMma coctaBneHa Ha ocHoBe DenepanbHOrO TOCYIapCTBEHHOIO 00pa3oBaTENbHOTO
CTaHJapTa OCHOBHOTro oOmiero oOpaszoBanus (2021 roma), IlpumepHoii mporpammsbl
BOCIIUTAHMS,

yuebHuk: Anredpa 7 xi. aBT. Makapsrues FO.H. u np, uzn. « IIpocsemenne 2023»

Anrebpa 8 ki1.B 2x 4. aBT. MakapserueB FO.H. u ap, uzn. « [Ipocsemnienue 2023»

Anrebpa 9 k. B 2x 4. aBT. MakapsrueB FO.H. u ap, u3n. « [Ipocsemenne 2023»

Kosnun4yectBo yacoB njs udydenusi: 102 gaca B KaxJ0M KJiacce

OcHoBHBIE pa3ieibl (TeMbl) COEePKAHUA:

TEMATHUYECKOE IINTAHUPOBAHUE

TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

HanMmeHoBaHHue KoamnuyecTBO 4acoB

Ne

pa3iejioB M TeEM KonTpoJbHbie IIpakTHyeckue
n/n Bcero
NporpaMmMbI padoThI padoTbI

Yucna n
BEIUMCJICHUS.
PammmonansHbIC
qucia

Anrebpanueckue
BBIpAKCHUS

YpaBHeHus u
HEpaBEHCTBA

Koopaunats! n
rpaduku. OyHKIUNA

IToBTOpeHue u
00061eHne

OBIIEE KOJIMYECTBO
YACOB I10 102 5 0
[TPOTPAMME




8 KVIACC

HaumenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMmblI

KoauuecTBo 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

Yucna u
1 BBIYHMCJIEHUS.
KBanpaTHble KOpHU

15

Yucna n
BBIYHCIICHHS.
CreneHs ¢ 1EJIBIM
IOKa3aTelIeM

Anrebpanyeckue
BBIPAKEHUSI.
KBanparubiii
TpEXUIICH

Anrebpanyeckue
BBIpA)KCHUSI.
Anrebpanyeckas
IpoOb

15

YpaBHeHus 1
HEPaBEHCTBA.
KBanpatubie
ypaBHEHUS

15

YpaBHeHus 1
HEpPaBEHCTBA.
Cucremsl
YpaBHEHUU

13

YpaBHeHus 1
7 HEPaBEHCTBA.
Hepasenctpa

12

OyHKIUN.
OCHOBHEBIE IOHATHSA

OyHKIUY.
UwucnoBble GyHKITMH

IToBTOpEeHUE U
10
00o6meHne

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

102




9 KUIACC

Ne
n/
1|

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

KoaunuyecTBo 4acoB

KonTtpoJsbHsbie

Bcero
padoThI

IIpakTHyeckne
padoThI

Yucna v BEIYHCICHUS.
JlelicTBUTENIbHBIE YHCIIA

VYpaBHeHus u
HEpaBEHCTBA. Y paBHECHUS
C OJIHOM EpEMEHHOM

14 1

YpaBHeHus u
HepaBeHCTBa. CUCTEMBI
YpaBHEHUU

14 1

YpaBHeHuUs U
HEPaBEHCTBA.
HepaseHnctBa

16 1

DOyHKIMHU

16 1

YucoBele
OCJIEN0BATEILHOCTHU

15 1

[ToBTOpenue, 06001IeHNE,
cUCTeMAaTu3alus 3HaHu!

18 1

OBIIEE KOJIMYECTBO
YACOB II10 ITPOT'PAMME

102 6







INNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA T[POI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHUS MPOTrpaMMbl ydeOHOro Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) narpuoTHYecKoe BOCIUTAHUE:

IIPOSIBICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHMCKOU
MaTeMaTUKH, I[IEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM POCCHUMCKUX
MAaTEMATUKOB U POCCUMCKON MaTeMaTUYE€CKOW IIKOJIbI, K UCIOJIb30BAHUIO ITUX
JTOCTHKEHUI B IPYTUX HayKax W NPUKIATHBIX cepax;

2) rpaxJaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0SI3aHHOCTEH TpaKJaHWHA W pealu3aluu
€ro mpas, MPEJCTABICHHEM O MAaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX  CTPYKTYp, SBJICHUH, TMPOIENyp TPaXJAHCKOTO OOIIECTBa
(HampuMmep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJCHUIO STUYECKUX
npo0JieM, CBA3AaHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTH)KECHUN HAyKH,
OCO3HAHHEM BAXXHOCTH MOPAIbHO-3THUYECKUX TMPUHIIMIOB B JEATEIBHOCTH
YYE€HOTO;

3) TpyA0OBOE BOCIIMTAHHUE:

YCTAaHOBKON Ha AaKTUBHOE YYacTHE€ B pPEIICHUM MPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHMs HA MPOTSHKECHUHU BCEH JKMU3HU Ui YCHEIIHON MpodeccuoHaNbHON
JESTENHPHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM HWHIUBHUAYAJbHOW TpPACKTOPUU OOpa3oBaHUs U JKU3HEHHBIX
TJIAHOB C YYETOM JTUYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K HMOIMOHAJIBHOMY UM 3CTETHUYECKOMY BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJa4, PEIICHHM, pacCyKICHUM, YMEHUIO BUACTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMSL:

OpUEHTAIMe B JIEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4HBIX
MPECTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, TPUPOIbI
1 o0IIecTBa, MOHUMAaHUEM MaTEMaTUYECKONW HAyKH Kak cephl 4eTOBEYECKOMN
NEATEeNbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JJI PA3BUTHS LIMBUIIU3AIUH,
OBJQJICHUEM SI3BIKOM MaTE€MaTHUKM U MaTEeMaTU4eCKOM KyJIbTypol Kak
CPEACTBOM TIO3HAHUSI MHUpPA, OBJIAJACHUEM MPOCTECHIIUMU  HABBIKAMHU
HCCIIEIOBATENIbCKOM JIeSITEILHOCTH;

6) ¢puznyeckoe BocnuTaHue, (pOpMUPOBAHUE KYJIHTYPbI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIyYns:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTUYECKUE 3HAHMS B HMHTEPECAX CBOETO
3II0pPOBBS, BEIEHUS 3I0pOBOro oOpa3a JKU3HU (34OPOBOE MHUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA W OTAbIXA, peryispHas ¢uzndeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HABBIKA pPepIECKCHH, TMPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TaKOTO e MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpUEHTAalMeld Ha TPUMEHEHUE MAaTEMaTHUYECKUX 3HAHUU 7 pelieHUus
3a/1a4 B 00JIACTH COXPAHHOCTH OKPYIKAIOIICH CPe/lbl, TNIAHUPOBAHUS ITOCTYTIKOB
Y OLICHKH UX BO3MOKHBIX MOCIEICTBUI JIs1 OKPY>KaloIlel Cpeibl, OCO3HAHHEM



r1100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTranus K M3MEHAKIIUMCH YCJIOBHAM COLUMAJIBHOM M
NPUPOIHON Cpeabl:

TOTOBHOCTBIO K JEMCTBHSIM B YCIOBUSAX HEONPEACIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYHO IEATEIBHOCTb, B TOM
YUCIIE YMEHUE YUYWUTbCS y JAPYyTHX JIOAEH, NpuoOperaTb B COBMECTHOM
NEATEIIbHOCTH HOBBIEC 3HAHUSI, HABBIKA U KOMIIETCHIIMM U3 OIIbITA APYTHUX;

HEOOXOJAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAaHUW, B TOM YHCIE
dbopMynupoBaTh WU, TMOHATHA, THUIOTE3bl 00 0OBEKTax U SBICHHUIX, B TOM
YHClie paHEee HEU3BECTHBIX, OCO3HABaTh ACPHUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYalUIO, BOCIHPUHHMATH
CTPECCOBYIO CHUTYalMI0 KAaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh
NPUHUMAEMbIe pEIIeHUs U JCHCTBUs, (POPMYIHUPOBATH M OLEHUBATH PUCKH U
MOCNeACTBHs, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

ITo3naBaTe/ibHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Ba3oBble Jijornueckue AeiicTBUA:

® BBUIBJIATH 151 XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU
MaTeMaTUYeCKnX 0OBEKTOB, MOHSATUH, OTHOIICHUN MEXy TOHSTHIMH,
dbopmynrpoBaTh ONPENCITICHUS MTOHATHUH, YCTaHaBJINBATh

CYIIECTBEHHBIA MpHU3HAK KJIaCCU(UKAIIUU, OCHOBAHUS JIJIsi 000OIIECHUS
Y CPaBHEHUS, KPUTEPUU MPOBOJUMOI0 AaHAIIN3A;

® BOCIpPUHUMATH, (OPMYIUPOBATh H MPEOOPA3OBHIBATH CYKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, CIUHUYHBIC, YaCTHBIE U OOIIHE,
YCJIOBHBIE;

® BBISBISATH MaTEMAaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTtuBopednss B (akTax, MAaHHBIX, HAOMIONCHUSX W YTBEPKICHUSX,
npejyiaratb ~ KPpUTEPUU IS BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

® JleNlaTh BBIBOJIbI C MCIOJIB30BAaHUEM 3aKOHOB JIOTHMKH, JETYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa30upaTh I0KA3aTEIHCTBA MATEMATHYCCKUX YTBEPKIACHUHN (IIPSMBIC U

OT  TOPOTUBHOIO),  MPOBOAMTH  CAMOCTOSITEIBHO  HECIIOXKHbBIE
JOKa3aTeIbCTBA MaTeMaTUYECKUX (dakToB, BBICTPanBaTh
apryMEHTAIHIO, IIPUBOJUTH IIPUMEPBl W KOHTPIIPUMEDHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYXKICHUS,

e BpIOMpaATH cOocO0 pelieHus yueOHOU 3aauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HAWOOJIee MOIXOIANINN € Y4ETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTelbCcKne 1eiiCTBUS:

® WCIIONB30BAaTh BOMPOCHI KaK  HCCIACAOBATEILCKUN  MHCTPYMEHT
Mo3HaHus, (OPMYITUPOBATH BOIPOCH], (PUKCHUPYIOIINE MPOTHBOPEUHE,
npo0JieMy, CaMOCTOSITEIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE,
dbopMHUpOBATH TUTMOTE3Y, APTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHE,

® TMPOBOJUTH IO CAMOCTOSITEIHPHO COCTABICHHOMY IUIAHY HECIIOXHBIN
AKCIEPUMEHT, HEOOJBIIOE  HCCIEIOBAHME IO  YCTAHOBJICHHIO
O0COOEHHOCTEHl MaTeMaTH4YeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXK]ly COOOM;



CaMOCTOSITENIbHO  (pOpMyNIHpOBaTh  OOOOIICHUS W BBIBOABL  TIO
pe3ynbpTaTaM MPOBEAEHHOTO HAOIOIEHUS, WCCICIOBAHUSA, OIICHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IICHNUI;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAaKKE BHIJIBUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH MH(OpMALUU, JAHHBIX,
HEO0OXOJAMMBIX IS PEIICHMS 3aauH;

BBIOMPATh, AHAIIU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(}OpPMALUIO Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

BbIOUpaTh (hopMy mpeacTaBieHUsT HHPOPMAIMH W WIUTFOCTPUPOBATH
pellaemMble 3a/ladyd CXeMaMH, JuarpaMMamH, WUHOM TpadUKO M HUX
KOMOMHAIIUSIMU;

OLICHUBATh HAJEXKHOCTh MH(POPMALIMU N0 KPUTEPHIM, MPET0KEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHH:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKACHHUA B COOTBETCTBUU C
YCIIOBUSIMU U TENIAIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHHUSI B YCTHBIX M IHCBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS IO XOAY pEIIeHMs 3aJa4ld, KOMMEHTUPOBATh MOJIYYEHHBIN
pe3yIbTarT;

B XoJle OOCYKIEHHUs 3a/laBaTh BOIPOCH! IO CYIIECTBY OOCYXaaeMoi
TEMBI, MPOOJIEMBI, pelIaeMoil 3a/1a4uu, BHICKa3bIBaTh UICH, HAllCTICHHBIC
Ha TOUCK PEIICHMsS], COMOCTABIATH CBOM CYXXICHHS C CYXACHUSIMU
JPYIUX yYacCTHHKOB JAHaiora, OOHApYKMBAaTh PAa3lIMYHE U CXOJICTBO
MO3UINI, B KOPPEKTHOU (opme (OpMyIHpOBaTh Pa3HOINIACUSA, CBOU
BO3PaXKECHUS;

NpEJCTaBIsATh  PE3yNbTaThl  PEIICHUS  3aJadd, OKCIEPUMEHTA,
UCCIIEIOBaHMs, TMPOEKTa, CaMOCTOSTENIbHO  BBIOMpaTh  (opmar
BBICTYIUIGHHS C Y4€TOM 3ajJad Mpe3eHTalMl Hu 0COoOEHHOCTEH
ayJIMTOpHUH;

NOHMMAThb M  HCIOJNb30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHANBUAYAIbHONH pabOThl MpPU PEHICHUH YYeOHBIX MaTeMaTUYeCKUX
3ajay;

OpUHUMATh  L€Jb  COBMECTHOM  JEATEIbHOCTH,  IUIAHUPOBATH
OpraHM3alfi0 COBMECTHOM paboThl, pacmhpenenirth BHABI padoT,
JOrOBapUBaThCs, 00CYKJaTh MPOLECC U pe3ybTaT paboThl, 00001IIaTh
MHEHUS HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTbl (00cyxkaeHus, oOMeH
MHCHHUSIMH, MO3TOBbIC WITYpPMbI W JPYTWE), BBIIOJHATH CBOKO YacTh
paboThl W KOOPAMHHPOBATH CBOMU JCHCTBUS C JPYTUMH UJICHAMH
KOMaH/Ibl, OIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO
KpUTEepUsaM, cHOpMYyIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PerJIﬂTI/IBHbIe YHuUBEpPCAJIbHLIC y‘leﬁﬂble I[eﬁCTBHH
CﬂMOOpFﬁHHI}ﬂHHH'

CaMOCTOSITCIIEHO COCTAaBIIAITh IUIAH, AITOPUTM PELICHHS 3a1aqu (Win
€ro 4acTh), BBIOMpaThb CHOCOO pelEeHUus ¢ YYETOM HMEKOIIHUXCS
pecypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUpOBaThb U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ y4€TOM HOBOM HH(OpMALIHH.

CﬂMOKOHTpOJ’lL, 3MO]_II/IOHa.]1]>HLIl7[ HHTEJJICKT.

BJIaACTH crocooamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIpoHccCca H



pe3ynbTaTa pelIeHus MaTEMaTUYECKOM 3a/1auu;

® [PEABUAECTh TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTH IPU PELICHHUH
3a/layd, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, HAWIEHHBIX OUTMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLCHMBAaTh COOTBETCTBUE pe3yjbTaTa MACSITEIBHOCTU IOCTABICHHOM
HeMM W YCIOBUSAM, OOBSCHATH NPUYUHBI JOCTIDKCHUA WU
HEJOCTH)KEHHUSI ~ LEJIW, HAXOAWTh  OMIMOKY, JaBaTh  OLICHKY
MpUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce 0OOy4alOUUHACA TOMYYUT CIICTYIONTUE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BIYMCICHUSA

BoimonusaTh, coderasi yCTHbIE M MHUCbMEHHBIE MPUEMBI, apuU(PMETHUECKHE
JEUCTBUSA C PAallMOHAIbHBIMU YUCIIAMHU.

HaxonuTh 3Hau€HHs YHUCIOBBIX BBIPAXXEHUI, IPUMEHATh pa3HOOOpa3HbIE
cnocoObl M NOpUEMBI  BBIYUCIECHHMS 3HAYEHUW JPOOHBIX  BBIPAXKEHUH,
coJieprKaliX OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH.

[lepexonuTs OT OJHON (POPMBI 3aMHMCH YUCEI K APYToil (MpeoOpa3oBbIBATH
JIECSITUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YACTHOCTH B OECKOHEUHYIO ACCITUYHYIO IPOOB).

CpaBHHBAaTh U YIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyTJsTh YHUCIIA.

BpIMONHAT TPUKHIAKY M OLIEHKY pe3yJbTara BBIYMCIECHUM, OLIEHKY
3HAQYEHUN YMCIIOBBIX BBIPAKCHUN. BBINONHATHE AEUCTBHUS CO CTEIEHSIMHU C
HaTypaJbHbIMU ITOKA3ATEIISIMH.

IIpyuMeHsATs NOpPU3HAKKM  JNEIMMOCTH, pPA3jJ0KEHHWE Ha  MHOXKWTEIN
HaTypaJbHbIX YNCEIL.

Pemate mpakTHMKO-OpUEHTUPOBAHHBIE 3a7a4M, CBS3aHHBIE C OTHOIIECHUEM
BEJINYMH, IPONOPLUHOHAIBHOCTBIO BEJIWYUH, MPOLEHTAMHU, UHTEPHPETUPOBATH
pe3yabTaThl pElIeHHsT 3a4ad C  y4ETOM OIPAaHWYCHHMM, CBS3aHHBIX CO
CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AuredpanyecKue BbIpaKeHUs

Hcnonp3oBaTh  anreOpanveckyr0  TEPMHHOJIOTHIO M CHMBOJHKY,
MIPUMEHSATH €€ B ITPOLIECCE OCBOEHUS yUeOHOT0 MaTepHaIa.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKEHUW IMPHU 3aaHHBIX 3HAYEHUSAX
IIEPEMEHHBIX.

BeimonHATe  mpeoOpa3oBaHMsl  LEJNOrO0  BBIPAXKEHHS B MHOTOYJIEH
MIPUBEIECHUEM NIOTOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BpINONHAT YMHOXXEHHE OJHOYJIECHA HAa MHOTOWIEH M MHOTOWICHA Ha
MHOTOYJICH, IPUMEHITH (POPMYJIIBI KBapaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IOKEHUE MHOTOYJIEHOB HAa MHOMKHUTEIU C IHOMOLIBIO
BBIHECEHHS 32 CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKH CllaraeMblX,
NpUMEHEHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHnsATh TpeoOpa3oBaHUs MHOTOWIECHOB I PELICHUS Pa3IndHbIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX ITPEIAMETOB, U3 PEAIBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpaJIbHBIMU IMOKA3aTEISIMU JUIS
peoOpa30BaHUsI BEIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemars TMHENHBIE ypaBHEHHs C OJHOW NMEPEMEHHOM, TPUMEHSIS ITPaBUIIA



IIepexosa OT MCXOJHOIO YpPaBHEHUS K pPaBHOCWIBHOMY emy. lIpoBepsrs,
ABJISIETCS JIX YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh TpadudecKkue METOIbl P PEIICHUHN JTUHEHHBIX YpaBHEHUN U
UX CUCTEM.

[lonGupare mpumepsl Map 4YHCeN, SBISIONIMXCA PEHICHUEM JMHEHHOTO
YPaBHEHHUS C ABYMS IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIIMHEHHOTO YpaBHEHUS C
IBYMSl MEPEMEHHBIMU, IOJb3YSACHh T'PpaUKOM, NPUBOJUTH HNPHUMEPHI PELICHUS
YpaBHEHHS.

Pemars cucrtemsl ABYyX JIMHEHMHBIX YPABHEHHUU C JBYMsI IIEPEMEHHBIMH, B
TOM YHCJIE TpadUIECKu.

CocTaBnsATh M pelaTh JUHEHHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCJIOBHUIO 3a/1a4d, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a1a4M MOJy4EHHBIN pE3yJbTarT.

DOyHKIUU

N300paxxaTtb Ha KOOPAMHATHOM MpPSMOM TOYKH, COOTBETCTBYIOLIUE
3aJaHHBIM KOOPAMHATaM, JIy4d, OTPE3KH, WHTEPBAJbI, 3AlACHIBATH YUCIOBBIE
MIPOMEXKYTKH Ha aIreOpandeckoM S3bIKeE.

OTrMeyaTh B KOOPAMHATHOW IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpAMHATaM, CTPOUTh TrpapuKu JUHEHHBIX ¢GyHKIuHA. CTpouTh rpadux
byHKIUN y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKUIUN H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHE, LI€HA, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOUTENLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmats rpaduueckuii cocoO MpeacTaBiICHHs U aHAIM3a HHPOPMAIIHIH,
U3BJIEKaTh W HMHTEPHPETUPOBATh HWHGOPMAILMI0O U3 TpPadUKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEMN.

K xonmy oOydenuss B 8 kiacce oOydarommiics MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BIYMCICHUSA

Hcnonp30BaTh HaYAJIbHBIE IPEACTABICHUSI O MHOXKECTBE JEHCTBUTENBHBIX
yyces  JUIl  CpPaBHEHUs, OKPYIJIEHUS W BBIYUCIECHMH, H300paxaTh
JNEUCTBUTENBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOM IIPSAMOM.

[IpuMeHsTh TOHATHE ApUPMETHUECKOrO KBaJIPAaTHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHU, UCIIONIBb3Ys IPU HEOOXOJUMOCTH KaIbKYJISATOP, BHIIOIHATD
npeoOpa3oBaHus BBIPAXKEHUM, COAEpPKAUIMX KBAIAPATHBIE KOPHH, HCIOJb3YS
CBOMCTBA KOPHEN.

Hcnonp30BaTh 3amucu OOJNBIINX U MAJbIX YUCEI C MOMOIIBIO IECATUYHBIX
npobeit u creneneit uncna 10.

AuredpanyecKue BbIpaKeHUs

IIpyMeHATP TMOHATHE CTENEHW C LENbIM II0Ka3aTeleM, BBIITOIHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAILUX CTENEHH C LIEJIBIM MOKa3aTeIeM.

BBINIONHAT TOXKIECTBEHHBIE IPEOOPA30BAHUS PALIMOHAIBHBIX BBIPAXKEHUN
HAa OCHOBE MPaBUJI ICHCTBUI HaJl MHOTOUJICHAMH U alre0panyecKuMu ApoOsSIMU.

PacknanpiBaTh KBaJpaTHBIN TPEXUYIIEH HA MHOKUATEIIH.

[IpumeHsATh NpeoOpa3oBaHus BBIPAKEHUHN ISl PEIICHHS Pa3INdHbIX 3a/1a4
13 MAaTEMATHKH, CMEKHBIX IPEAMETOB, U3 PEAJbHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHelHbIe, KBaAPATHBIE YPABHEHMS U PALlMOHAJIBHBIC YPABHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHU C IBYMS IIEPEMEHHBIMM.



IIpoBOAMTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YpaBHEHUH,
B TOM YHUCJIE C MPUMEHEHHEM IpadUyecKux MpeAcTaBleHUi (yCTaHABIUBATD,
MMEET JIM ypPAaBHEHUE WJIM CHUCTEMa YpPaBHEHUI pEUIEeHUs, €ClId UMEET, TO
CKOJIbKO, U MPOYEE).

[lepexonuTs OT coBecHON (HOPMYIMPOBKHU 3aadyM K €€ anredpandeckon
MOJICJIA C IOMOIIBID COCTAaBJIECHHUS YpPAaBHEHHS WJIM CHCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJYyYEHHBIN
pe3ynbTar.

[IpuMeHsATh CBOICTBAa YMCIOBBIX HEPABEHCTB JUISI CpPaBHEHUs, OLICHKH,
pemaTh JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M MX CUCTEMBI, 1aBaTh
rpaUYecKy0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHHH HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIUU

[TonnMaTh U UCTIONB30BATh (PYHKIIMOHATBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHHUSI), ONPEACIATh 3HaUYEeHUE (PYHKIUMU [0 3HAYCHHUIO
apryMeHTa, OIpeeTsATh CBOMCTBA (PyHKUMHU 1O €€ TpaduKy.

Crtpouts TpaduKu AMEeMEHTApHBIX QYHKIHIA BUA:
y =k/x, y = x2, y = x3,y = |x|, y = VX, OIIICHIBATH CBOICTBA YHCIOBONA

byHKIUY 10 €€ rpauKy.

K koHmy oOyuenus B 9 kjacce oOydyarolmuics MOJYYUT CIIETYIOLIUE
IIPEAMETHBIE PE3YJIIbTATHI:

Yucaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BoinonuaTe apudmMernueckue IEHCTBUS € PalMOHAIBHBIMM YHUCIAMHU,
coyerass YCTHbIE M IIMCbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUS C
UPPaLOHAIbHBIMU YHUCIIAMMU.

Haxomute 3HaueHHMs CTENEHEW C LENbIMU I[OKa3aTelsIMA U KOPHEW,
BBIUNCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrysiTh JEHUCTBUTENIBHBIE YHUCIA, BBINOJIHATH NPUKUAKY pE3yJbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHbIE U KBaJApaTHbIC YPAaBHEHMs, YPAaBHEHUs, CBOISALIMECS K
HUM, IpOCTEHIINE IPOOHO-PALIMOHATIbHBIE YPABHEHHUS.

Pewats cuctempl IBYX JIMHEMHBIX YPaBHEHUW C JABYMSI IEPEMEHHBIMH U
CHUCTEMBl JBYX YpPaBHEHUH, B KOTOPBIX OJHO YpPaBHCHHUE HE SBIACTCS
JIMHENHBIM.

PemaTe TekcCTOBBIE 3adaud alreOpanyeckUM CHOCOOOM C MOMOIIBIO
COCTaBJICHUsI ypAaBHEHUS WM CHUCTEMBbl JIByX YPaBHEHUH C JBYMs
[IEPEMEHHBIMM.

IIpoBoauTE HMpOCTENIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHECHUH,
B TOM YHCJI€ C MPUMEHEHUEM IpaduuecKux MNpecTaBieHui (yCTaHABIUBATh,
UMEET JIM YPAaBHEHUE WJIM CHUCTEMA YPAaBHEHUHN PELICHUs, €CIU HMEET, TO
CKOJIbKO, U TpoYee).

PemaTte nuHeiHble HEpaBEHCTBA, KBaJpPAaTHBIE HEPABEHCTBA, M300paxaTh
pelLIeHUEe HEPABEHCTB HA YMCIIOBOW IPSMOM, 3alIMCHIBATH PELICHUE C IOMOILBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YKCJIIOBOM IIPAMOM, 3alMChIBaTh pELICHUWE C [OMOILIBIO



CHUMBOJIOB.
Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.
DOyHKIUU

Pacnio3naBath (pyHKIMM W3ydeHHBIX BHIOB. [10Ka3pIBaTh CXEMaTHUECKH
pacrojIoXeHne Ha KOOPAMHATHOM TUTOCKOCTH rpadukoB GyHKIUH BUaa: y = kx,
y=kx+b y=kix y=ax2+bx+c y=x3 y=1\x y=|x|, B 3aBHCHMOCTH OT

3HaYeHUH K0d()(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

CtpouTs 1 n300paxaTh CXeMaTUYECKH TpaduKu KBAAPATUIHBIX (PYHKITHH,
OIKCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH 1O UX rpaduxam.

Pacno3naBath KBagpaTWyHy0 (QyHKIHIO 10 QopmyJie, NPUBOAUTH
MpUMEPHI KBaAPATUUHBIX (QYHKIUN U3 PEaTbHOM KU3HU, (PU3UKH, TEOMETPUH.

YucioBble NOC/I€10BATEILHOCTH H POrpeccun

Pacno3naBaTh apuMeTHyECKyl0 M TEOMETPUUYECKYI0 MPOrPEeCcCUu MpU
pPa3HBIX Crloco0ax 3aJaHusl.

BbINONMHATE BBIUKCICHHS C HCIONb30BaHHEM (GOpMYyJT N-ro UieHa
apu(MeTHIeCcKo U TeOMETPUUYECKOM MPOTrpecCHii, CyMMBI IIEPBHIX N YJICHOB.

N300paxaTh 4aeHBI IMOCIEIOBATEIPHOCTH TOYKAMH HAa KOOPIWHATHOU
TUIOCKOCTH.

Pemmars 3amaun, CBA3aHHBIE C YUCIOBBIMU MOCIEI0BATEIILHOCTSIMH, B TOM
qucie 3aJadd M3 peaJbHOM KHU3HU (C MCIHOJIb30BAaHUEM KaIbKYJSATODA,
IU(PPOBBIX TEXHOJOTHH).






