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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYypCOB OCHOBHOTO 0O0IIero oOpa3oBaHUs: OHA
o0ecrieynBaeT M3yuyeHHE OPYTrUX JUCHUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK M T'yMaHHTApPHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOIMMO /ISl TPOJIOJDKEHUSI 00pa30BaHUS U Uil TIOBCEIHEBHON KHU3HH.
Pazpurtne y oOy4arommuxcs HAy4YHBIX NPEIACTABICHHA O TMPOUCXOXKICHHA U  CYIIHOCTH
aredpanveckux adCTpakiuid, Coco0e OTPAKEHUS MATEMATUYECKON HAYKOU SBJICHHIA U MTPOIIECCOB
B IIPUPO/JIE U 00IIECTBE, POJIH MATEMATUIECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U B TPAKTUKE
crocoOCTByeT (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIICHUS, HEOOXOJMMBIX JUIS
aJlanTallid B COBPEMEHHOM IU(poBOM obmecTBe. M3ydyenue anreOpsl oOecriednBaeT pa3BUTHE
YMEHHUsI HaOI0JaTh, CPABHUBATH, HAXOIUTHh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIUICHUS,
CTMOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JIEMCTBHUS, BBIBOJBI, (POPMYIHUPOBATH
yrBepkaeHus. OcBoeHHe Kypca anreOppl oOecreuMBaeT pa3BUTHE JIOTHYECKOTO MBIIIICHHS
o0yJaromuxcs: OHM HMCHOJB3YIOT JCAyKTHBHBIE M WHIYKTUBHBIC PACCYXICHHs, 0000IIeHHEe H
KOHKPETH3alluIo0, adcTparupoBanue u anajgoruto. O0ydeHue anredpe mpeanosaraeT 3HauuTeIbHbIN
00BEM CaMOCTOSATEIIEHON ACATEBHOCTH 00YJarOIIUXCsl, TIOATOMY CAMOCTOSITEIIEHOE PEIICHHE 3a/1a9
00yJaroIUMUCS SBIISIETCS pealiu3alrell eI TeIbHOCTHOTO MPUHITUITA O0yICHHSI.

B crpykrype mporpamMMbl yueOHOTO Kypca «AjireOpa» yriyOJ€HHOTO M3y4EHHS OCHOBHOE
MECTO  3aHHMAIOT  COJEp)KATeIbHO-METOANYecKne JIMHUM: «Umcma W BBIYMCICHUSY,
«Anrebpanueckie BBIpOKEHUS», «YpaBHEHHS M HepaBeHCTBay», «DyHkumm». Kaxmas n3 3TuX
COJZIepKATEIThbHO-METOIMICCKUX JIMHUIA pPa3BHBACTCS Ha TPOTSDKEHUHM TPEX JIEeT M3Y4YEeHHUs Kypca,
B3aMMOJICHCTBYS C JPYTMMHU €ro JIMHUSAMH. B Xone mM3ydeHHs Kypca OOyJarouIuMcsi TPUXOIUTCS
JIOTUYECKU PaCCYKIaTh, HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3M ¢ 3TUM B
porpamMmy yueOHOTO Kypca «AnreOpa» BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, TIPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jiellax MaTeMaTHYeCKOro oOpa30BaHUs M CIIOCOOCTBYIOIINE OBJIAJICHUIO
0o0y4JarImUMHUCS OCHOB YHHMBEPCAJILHOTO MaTeMaTh4eckoro s3bika. ComepKaTenbHON |
CTPYKTYPHOW OCOOEHHOCThIO y4eOHOro Kypca «Anredpa» sBISETCS €ro WHTETPUPOBAHHBIN
XapaxTep.

Conepxanue JTMHUU «UUCIIa ¥ BEIYMCIICHUS CITY’)KUT OCHOBOW JUISl TalbHEHUIIETO U3yYCHUS
MaTEeMAaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTHUYECKOTO MBIIUICHHS, (JOPMHUPOBAHUIO
YMEHUSl T[OJIb30BAaThCSl AJITOPUTMAMHU, a TaKKE MPUOOPETCHHIO TPAKTUYCCKUX HABBIKOB,
HEOOXOAUMBIX JIs IIOBCETHEBHOM JKU3HU. Pa3BuTHE MOHATHS O YKCIIiE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsl CBSI3aHO C palMOHAIBHBIMH W HMPPALUOHAIBHBIMH YUCIaMH, (HOPMHPOBAHUEM
MIPEJICTABJICHUI O JEHCTBUTEIBHOM 4HMCie. 3aBEpIICHUE OCBOCHHS YUCIOBOM JIMHUM OTHECEHO K
cpenHemy ob1eMy 00pa3oBaHHUIO.

Copneprxanue IByX anreOpandeckux JIMHUN — « AnreOpandyeckue BHIPAXKEHUS» U «YpaBHEHUS
U HEPaBEHCTBa» CHOCOOCTBYET (HOPMUPOBAHHIO y OOYYaAIOUIMXCS MaTeMaTH4eCKOIo ammapara,
HE00X0AMMOTO /7Tl PEIICHUS 3a]a4 MaTeMaTUKU, CMEKHBIX IIPEIMETOB M OKPYKAIOIIEH pealbHOCTH.
Ha ypoBHe ocHOBHOro oOmiero o0Opa3oBaHHMs Yy4yeOHBIH MaTepuand TIpPYHNIUPYETCS BOKPYT
paloHaJIbHBIX BBIpaKEHUH. AJreOpa AEMOHCTPHUpPYET 3HAaYeHHE MaTeMaTHKW Kak S3bIKa s
MOCTPOEHHS MAaTEMaTHUECKUX MO/IEJIe!, OIMCAaHUs IPOLIECCOB U SBJIEHUH pealbHOro Mupa. B 3amaun



oOyueHusi anreOpe BXOIAT TakKe JalbHEHIIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS,
HEO0OXOIMMOTO, B YACTHOCTH, JII OCBOCHHS Kypca WH(DOPMATHKH, W OBJIAJICHUE HABBIKAMU
JIEeTyKTUBHBIX paccyxkaeHuid. IIpeoOpa3oBaHne CHUMBOJBHBIX (OPM CIIOCOOCTBYET pa3BUTHIO
BOOOpaXEHHUs1, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Copneprxanne GyHKIIMOHATBHO-Tpa(GUIECKON TMHUN HAIEJIEHO Ha TMOJIy4YeHHE 00yJIarOIUMHUCS
3HAHUN O (PYHKIMAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJENHW JUIsl ONMUCAHUS M HUCCIEIOBAHUS
pa3Ho0Opa3HBIX MPOIIECCOB U SBJICHUH B MpUpOJe U odmmecTBe. M3ydenne marepuana criocoocTByeT
Pa3BUTHIO Yy OOy4alOMIMXCS YMEHHS HCIIOJIb30BATh Pa3IMUHbIC BHIPA3UTEIbHBIE CPEACTBA S3BIKA
MaTeMaTUKH — CJIOBECHOTO, CHMBOJHYECKOTO, Tpaduyeckoro, BHOCHUT BKJIad B (HOpMHUpPOBAHHE
MIPEJICTABJICHUIA O POJIA MATEMATHKHU B Pa3BUTHH IUBUIN3ALUU U KYIbTYPBHI.

Yroyon€HHplii  Kypc — anreOphl  XapaKTepu3yeTcs  M3YYeHHEM  JIOTIOJHHUTEIBHOTO
TEOPETHUYECKOTO ariiapara i CBA3aHHBIX C HIM METOJIOB pEelIeHH 3a7a4d. Anredpa sBIsSeTCs S36IKOM
IUTsL OTIMCAHHUS OOBEKTOB U 3aKOHOMEPHOCTEH, CITY’)KUT OCHOBOI MaTeMaTHYECKOTO MOJETHPOBAHUSI.
[Tpu 3TOM camu OOBEKTHI MAaTEMATHYECKUX YMO3AKIIOYCHUN W MPUHSATHIC B aireOpe mpaBuia UX
KOHCTPYMPOBAHMS CITIOCOOCTBYIOT (POPMUPOBAHHUIO YMEHUI 000CHOBBIBATH U IOKA3BIBATH CYXKJICHUS,
Pa3BHBAIOT MAaTEMAaTHICCKYIO HHTYHITUIO, KPATKO W HATJSITHO PACKPHIBAIOT MEXAaHU3M JIOTHICCKIX
MMOCTPOCHHUI M ydYaT WX MpUMEHeHHIo. TeM campiM anreOpa 3aHMMaeT OJHO W3 BEAYIIUX MECT B
(hopMUPOBaHUH HAYYHO-TEOPETHUECKOTO MBIIUICHHS 00YJarOIIHXCS.

CornacHo yaeOHOMY TUTaHy B 7—9 Kjaccax M3ydaeTcsl yueOHBIN Kypc «Anredpay», KOTOPHIH
BKIIIOYAET  CIIEAYIONIME OCHOBHBIC paslelbl  cojaepkaHus: «YUucma ¥ BBIYHCICHUS»,
«AnreOpanyeckre BbIpaXEHUs», «YpaBHEHUS U HEPABEHCTBa», «DyHKIIUI.

Ha uzydyenue yuebHOTro Kypca «Anredpa» orBoautcs 391 vac: B 7 kimacce — 136 gacoB (4 yaca
B Heneno), B 8 kimacce — 136 wacos (4 yaca B Henenio), B 9 kimacce — 119 gacos (3,5 gaca B Hezeio).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJTEBPA» HA VYIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yJIbTaThl OCBOCHUS ITPOrPAMMBI [0 MaTEMAaTHUKE XapaKTEPU3yIOTCS B YACTH:

1) naTpruoTH4eCKOro BOCIIUTAHUSA:

MIPOSIBIIEHUEM MHTEpeca K MPOIIJIOMY M HACTOAIIEMY POCCUMCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHHEM K JOCTHUKEHHSIM POCCUHCKUX MAaTEMaTHKOB M POCCUHCKON MaTeMaTUYECKOM HIKOJIbI, K
HCII0JIb30BAHUIO STUX JOCTHKEHHUM B IPYTUX HAYKAX U MPUKIAJHBIX chepax;

2) rpaIaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

TOTOBHOCTHIO K BBHITIONHEHHUIO OOS3aHHOCTEN TpakJaHMHA M peaju3alii ero Ipas,
MIpeJICTaBJICHUEM O MAaTEMaTHUECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3NUYHBIX CTPYKTYD, SIBICHUH,
MpoLEyp TPaXKAAHCKOTO 00IIecTBa (HapuUMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
ATHYECKUX MPOOIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM TOCTHKEHUN HAayKHU, OCO3HAHHUEM
BXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyA0BOr0 BOCIIMTAHMS:



YCTAaHOBKOW Ha AKTUBHOE y4YaCTHE€ B PELICHUM IPAKTUYECKUX 3a/1ad MaTeMaTU4YeCKOU
HAIpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHUECKOTo OOpa3oBaHMs Ha MPOTSHKEHUH BCEU
KHU3HU ISl YCHEITHOW MpOo(ecCHOHAIBHOM NEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM MHIMBHIYaTbHON TPAEKTOPUU 0Opa30BaHUs U JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS:

CMOCOOHOCTBIO K OSMOLMOHAIBHOMY MW OICTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a1a4, PEIICHHUH, PacCY)KICHNH, YMEHHUIO BHJIETh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

S) neHHOCTEH HAYYHOI'0 O3HAHUS:

OpUEHTAlle B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4yHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI YEJIOBEKa, MPUPOAbl U OOIIecTBa, IOHUMaHUEM
MaTeMaTH4eCKON HayKH Kak cepbl YETIOBEUECKOU NeSITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUUMOCTH
JUIS pa3BUTHS TUBUIM3ALUY, OBJIQJCHUEM SI3bIKOM MaTeMAaTHKU U MaTEMaTUYECKOM KyJIbTypoil Kak
CPEICTBOM IMO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMHU HCCIIEJOBATENLCKOMN 1EATEIbHOCTH;

6) puznyeckoro BocnuTaHusl, POPMUPOBAHUSA KYJIbTYPhI 310POBbSI H 3MOLMOHAJIBHOI0
0s1aronosy4us:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKUE 3HAHHS B MHTEPECax CBOETO 370POBbs, BEICHUS
310pOBOr0 00paza >KM3HHU (3J0pOBOE NMHUTaHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATUNH U OTHbIXA,
perynspHas (u3uueckass aKTUBHOCThH), C(POPMUPOBAHHOCTHIO HaBbIKa peQuIeKCHH, MPU3HAHHEM
CBOEr0 IIpaBa Ha OLIMOKY M TAaKOTr'O e MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

OpHEHTalel Ha NPUMEHEHHWE MaTeMaTHYeCKHX 3HAHUHM JUIsl pelleHus 3ajad B o0JIacTH
COXPAaHHOCTH OKpYXKAIOUIEH Cpelpl, IJIaHUPOBAHMS IIOCTYIIKOB M OLEHKA HX BO3MOXKHBIX
MOCIEACTBUN U1 OKPYXKAIOLIEH cpelbl, OCO3HAHUWEM TIJI0O0AIbHOTO XapakTepa 3KOJIOIMYECKHX
po0JeM U MyTel uX pelieHus;

8) apanTanuu K U3MEHSIOUIUMCS YCJIOBUAM COIMATBHON M IPUPOJIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHAM B YCIOBHUSAX HEONPEICIEHHOCTH, MOBBILICHUID YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHYECKYIO ACATEIbHOCTb, B TOM YHCJIE YMEHHUE YUHUTHCA Yy APYTHUX
Jro/iel, IproOpeTaTh B COBMECTHON IESTEIbHOCTH HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIH U3 OIIbITA
APYTHX,

HEOO0X0UMOCTBIO B (DOPMUpPOBAaHMM HOBBIX 3HaHUH, (QopMyaHpoBaTh HIEH, HNOHATHS,
rUnoTe3sl 00 00bEKTax U SIBICHUSX, B TOM YHUCIIE pPaHee HEU3BECTHBIX, OCO3HABaTh AE(UIUTHI
COOCTBEHHBIX 3HAaHUH ¥ KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYALUIO
KaK BBI30B, TpEOYIOUINIl KOHTpPMEp, KOPPEKTHUPOBaTh MPHUHUMAEMblE PpEIIeHUs M JeHCTBHS,
(dbopMynUpOBaTh U OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIbTATbI
B pesynbraTe OCBOEHHS MporpamMmbl [0 MaTeMaTHKEe Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatouierocst OyayT chopMHUpOBaHBl MeTanpeAMeTHbIe Pe3yJbTaThl,



XapaKTEepU3YIOUIMECs  OBJIAQJCHUEM  YHUBEPCAIbHBIMM  [MO3HABATEJIbHBIMU  JCHCTBUAMH,
YHUBEPCAIbHBIMM KOMMYHUKATHUBHBIMU JICUCTBUSIMU M YHUBEPCAJIBHBIMU  PETYISTUBHBIMU
JIEHCTBUSIMU.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

ba3oBble Joruyeckue JeMcTBHUA:

BBISBIISITh W XapaKTePU30BaTh CYIICCTBEHHBIC MPH3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIIECHUI MEXTy MIOHATUSAMHU, (POPMYJIMPOBATH ONPEACICHHS TIOHATHH, YCTaHABIHBATH
CYIIICCTBCHHBIN TPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JJIsi OOOOIICHUS M CPABHCHHSI, KPHUTCPUU
MIPOBOIUMOTO aHAJN3A;

BOCIIPHHUMATh, (OPMYIHPOBATE W TPEOOPA3OBBIBATH CYKICHHS: YTBEPIUTCIBHBIC U
OTpHUIIaTENbHbIE, €IUHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

BBISBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTHUBOpeuMsi B (hakTax,
JAHHBIX, HAOMIOACHUSAX U YTBEPKICHUSX, TIpeJiaraTh KPUTEPUH JIJIsl BBISIBJICHUS] 3aKOHOMEPHOCTEH
U IPOTUBOPEYUI;

JIeNaTh BBIBOABI C MCIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W HWHIYKTHBHBIX
YMO3AKITIOYCHHUH, YMO3AKITIOYSHUH 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKJACHHH (TIPsIMbIE M OT MPOTHBHOTO),
MPOBOJUTh  CAMOCTOATENHO  JIOKa3aTeNbCTBA  MaTeMaTHYEeCKUX  (aKTOB,  BBICTPAUBATh
apryMEHTaIlMI0, TPHUBOJUTH MPUMEPhl U KOHTPIPHUMEPHI, MPUMEHSATh METOJ MaTeMaTHYeCKOU
WHIYKITUH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh Croco0 perieHust yueOHOH 3a1aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHHUS,
BBIOMpaTh HANOOJIEE TOIXOIANTNN ¢ YYETOM CaMOCTOSITEIIBHO BBIJCIICHHBIX KPUTEPUEB).
ba3oBrble nccienoBarejbCcKue AeiCTBHS.

HCIIOJIb30BaTh BOIPOCH KaK MCCIEAOBATEIHCKANA WHCTPYMEHT IO3HaHM, (POpPMyIHpOBaTh
BOIIPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHUE, MPOOIEMY, CaAMOCTOSTEIHHO YCTAaHABINBATH UCKOMOE
JTaHHOE, (OPMUPOBATH THIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHCHHE;

MPOBOJIUTh IO CaMOCTOATEIbHO COCTaBJICHHOMY IUIaHY JKCIIEPUMEHT, HUCCICAOBAHHUE M0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOOi;

CaMOCTOSTENBHO (HOPMYITHPOBaTh OOOOIICHUS] W BBIBOJBI IO PE3yJbTaTaM IMPOBEAEHHOTO
HaOJIIOCHMS, MCCIICTIOBAHUS, SKCIIEPUMEHTA, OIICHUBATh JJOCTOBEPHOCTH IMOJYyYEHHBIX PE3YJIbTaTOB,
BBIBOJIOB H 000OIIIEHHIA;

MPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECcCa, a TAKKE BbIIBUTATh MPEANOJIOKEHHSI O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMAIMH, JTAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1auu;

BBIOWpATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U POPM MpEACTaBICHUS;

BBIOMpaTh (OpMy MpenacTaBieHus HHPOpPMAMK M WIUTIOCTPUPOBATH peIIaeMble 3aaauu
cXeMaMu, AuarpaMMaMu, UHOU rpadukoi 1 X KOMOWHAIUSAMU;



OLICHUBATh  HAA&KHOCTh  HMH(POpPMAIMM 1O  KPUTEPUSAM,  MPEUIOKEHHBIM  HJIH

chOpMYITUPOBAHHBIM CAMOCTOSITEIIHHO.

KoMMyHuKaTHBHBbIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUSA

BOCIPUHUMATh M (POPMYyIHpOBATh CYXKJIEHHS B COOTBETCTBHM C YCIOBHSAMH U IIETSIMH
oO0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MTUCHbMEHHBIX TEKCTAX,
JaBaTh MOSCHEHHUS 10 X0y PEIICHUS 33/1a4H, KOMMEHTHPOBATH ITOJyYCHHBIH pe3ynbTaT;

B X0J€ OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXJAaeMOH TEMbI, IPOOJIEMBI,
pemaeMoi 3ajauM, BBICKA3bIBATh MJIEH, HAIEJIEHHbIE HAa IOWUCK pPELIEHHS, CONOCTABJIATH CBOU
CYXJCHUS C CYXICHHUSIMHU JPYrMX YYaCTHUKOB JAuajora, oOHapyKMBaTh pa3iudyve U CXOACTBO
MO3ULIUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOM BO3PAKECHUS;

MIPEJICTaBIATh PEe3yJbTaThl pPEIICHUs 3aJaud, OSKCIIEpUMEHTa, MCCIEe0BaHuUs, IPOEKTa,
CaMOCTOSITEJILHO BBIOMpaTh (hopMaT BHICTYIUICHUS C YYETOM 3a/lad MPE3CHTAllUU U 0COOCHHOCTEH
ayJUTOPHH;

MOHMMAaTh M HWCIOJB30BATh MPEUMYIIECTBA KOMAaHIHONW M WHAMBHIYAIbHON pabOTHI MpHU
pemeHnn y4eOHBIX MaTeMaTWYeCKUX 3a/ad, NPUHUMATh [eNb COBMECTHOW JeSITeIhbHOCTH,
IUTAaHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThI, paclpeiensiTh BUIbl padoT, JOroBapuBaThCA,
00CYX/1aTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBAaTh B TPYIIOBBIX (opMax padboTel (0OCykAeHHUS, OOMEH MHEHHI, «MO3TOBBIE
IITYPMBI» U WHBIE); BBHITIOIHATH CBOIO YacTh pabOThI M1 KOOPIMHUPOBATH CBOM JIEHCTBUS C IPYTUMHU
YJIeHaMU KOMaH Ibl, OLICHUBATh KAYECTBO PE3yabTaTa U Ka4eCTBO CBOETO BKJIaJla B OOIIUN pe3ysbTaT
0 KpUTEPHSIM, CPOPMYITUPOBAHHBIM YHACTHUKAMU B3aHUMOICHCTBHUSL.

PeryasiTuBHble YHHBEpPCaJbHbIE YUeOHbIE 1eliCTBHS
Camoopranuszanms:

BBISIBIISITH MPOOJIEMBI JUI PELICHUS B )KU3HEHHBIX U YUeOHBIX CUTYaIUSIX, OPUEHTUPOBATHCS B
Pa3IMYHBIX MOAX0JaX IPUHSITHS pelleHud (MHANBUyalbHOE, IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBIIATH IIJIaH, AITOPUTM PELICHUs 3aJauyd (UM ero 4acTh), BHIOMpPATh
crnocob pemeHUss ¢ y4€TOM HUMEIONIMXCS PECcypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUH ¢ y4ETOM HOBOI HH(OPMALIUH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJIA IMpolecca U pe3yibTara pelieHus
MaTeMaTH4eCKON 3aJjaun, CAaMOMOTHBAIIMH U PeQIICKCUU;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpU pEHIEHUWU 3aJauHd, BHOCHUTH
KOPPEKTUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAACHHBIX OLINOOK, BHISBICHHBIX
TPYIHOCTEN;

OLIEHMBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IIOCTaBICHHOM WLEIM M YCIOBHSIM,
OOBSCHATh MPUYMHBI JOCTHKCHUS WIM HEAOCTIDKEHHUS IENH, HAXOAUTh OMIMOKY, aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BBIpOKATh OMOIMHM TIPU M3YYEHUH MaTeMaTH4YeCKHMX OOBEeKTOB U (aKTOB, [JaBaTh
SMOIMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1a4uH.



HNPEAMETHBIE PE3YJIbTATDBI
K koHIiry o0y4enust B 7 Kjacce 00y4JaroUiics MOIYIHUT CICIYIONIHE IPEAMETHBIC PE3yIbTaThI:

Yucsia 1 BBIYUCIECHUS

PammonanbHble yucia.

[TepexouTh OT OJHOM (POPMBI 3aITUCH YUCEIT K IPYToi (TpeoOpa3oBhIBATh ACCATUIHYIO IPOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH B OCCKOHCUYHYIO ICCSITHYHYIO
Ipo0b).

Hcnonp30BaTh MOHATHS MHOXKECTBA HATYpPaJIbHBIX YHCEN, MHOXKECTBA IIEJBIX YHUCEN,
MHOYECTBA PALMOHAIBHBIX YUCEN TIPH PEIICHUH 3a71a4, IIPOBEICHUN PACCYKICHUN U JJOKA3aTEIbCTB.

[ToHuMaTh 1 OOBSICHATH CMBICIT TTO3UIIMOHHOM 3aMMCH HATYypaJIbHOTO YHUCIIA.

CpaBHHBATh U YIIOPSI0UYNBATH PAIMOHATBHBIC YHCIIA.

BreinonHsaTe, coderas yYCTHbIE W NHChbMEHHBIE NPUEMBI, apuU(PMETUYECKHE JEeUCTBUS C
palMoOHATBHBIMM YWCIIAMH, HCIOJb30BaTh CBOMCTBA YHMCEN W TIpaBWiIa JEHCTBHM, NPUEMBI
palMOHATBHBIX BEIYHCICHUM.

BrImomHATE IEHCTBUA CO CTETICHSIMU C HATypaTbHBIMU TIOKA3aTEIISIMH.

HaxonuTth 3Ha4eHUsT YMCIOBBIX BBIPAXKEHUH, COJIEPIKAIINX PAIMOHAIBHBIC YHCIIA U CTETICHHU C
HaTypaJbHBIM TIOKa3aTelieM, MNPUMEHSITh pPa3HOOOpa3HbIEe CIMOCOOBI W TPHUEMBI BBIYUCIICHHUS,
COCTaBJISITh M OLICHUBATh YUCIOBBIC BBIPHKEHUS MPHU PEIICHUU MPAKTHYECKUX 3a/]ad W 3a71ad W3
IPYTrux y4eOHBIX IPEIMETOB.

OKpyrasaTe yucia ¢ 3aJaHHOM TOYHOCTBIO, a TAKKE MO CMBICIY IMPAKTUYECKOW CHUTYyalluH,
BBITIOJIHATH IPUKHUJIKY U OLIEHKY PE3YJIbTaTa BIUYMCICHHH, OLIEHKY 3HAYEHHUI YMCIIOBBIX BBIPAXKECHHI,
B TOM YHCJIE [IPH PELICHUH NMPAKTUYECKUX 3a/1a4.

Pemats TexcToBble 3amauu apupMETHUYECKUM CIOCOOOM, MCHOIb30BaTh TAOJHUIbI, CXEMBI,
YEPTEkKHU, IPYrHe CPEACTBA PEACTABICHUS JAaHHBIX IIPHU PELICHUH 3a/1a4.

Pematp 1mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOLIEHUEM BEJIMYHH,
MIPONOPLUUOHATBHOCTBIO BEJIMYMH, MPOLEHTAMHU, UHTEPIIPETUPOBATh PE3YJIbTAThl PELICHMS 3aJa4 C
y4€TOM OrpaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

JlemnmocTsb.

Jloka3bIBaTh U MPUMEHSTH IIPU PEIICHUH 3a7a4 MPU3HAKU JeIMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, mpu3HaKu AETUMOCTH CYMMBI U TPOU3BEACHUS LEIbIX YUCEIL.

PacknanpiBaTh Ha MHOKUTEIN HATYpaJIbHbIEC YUCIIA.

CBOOOIHO OmepupoBaTh MOHATUSIMU: YETHOE YHUCIO, HEUETHOE YHCIIO, B3aMMHO IPOCTHIE
YyHUCIa.

Haxomute wambonpiimii oOmMKA JAeTUTENs M HauMEHbIIee o0llee KpaTHOE 4YHCel H
WCIIOJIb30BATh UX IIPH PEUICHUU 3314, IPUMEHSTh anroput™ EBkina.

OnepupoBaTh NOHATHEM OCTaTKa MO0 MOAYIIO, IPUMEHSATh CBOMCTBA CPABHEHUH IO MOYJIIO.

AuredpanyecKkue BbIPaKeHH

BoipaxkeHnus ¢ nepeMeHHbIMHU.

Hcnonb3oBath anredpandeckyro TEPMHUHOJOTHIO U CHMBOIUKY, MPUMEHATH €€ B IMpoliecce
OCBOEHHS y4eOHOTO MaTepuana.



Haxonuth 3HaueHNs OYKBEHHBIX BBIPAKEHUH IPU 3aJaHHBIX 3HAUECHUSX IEPEMEHHBIX.

Hcnonp30BaTh TOHATHE TOXAECTBA, BBIMOJHATH TOXKJICCTBEHHBIE IpeoOpa3oBaHUs
BBIPAKCHUM, I0KA3bIBAaTh TOKIECTBA.

MHOro4seHsl.

BoimonHATe mpeoOpa3oBaHMs LENOTO BHIPAKEHUS B MHOTOWIEH NPUBEACHUEM IMOJOOHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BoinosHATe  neficTBUS  (CIIOKEHHME, BBIUMTAHUE, YMHOXEHHE) C OJHOWIEHAaMU U C
MHOTOWIEHAMH, IPUMEHATH POPMYIIbI COKPALIEHHOTO YMHOXKEHUS (KBaApaT U KyO0 CyMMBbI, KBaapaT
M KyO pa3HOCTH, pa3HOCTh KBaJpaToOB, CyMMa W Pa3HOCTh KyOOB), B TOM YHWCIIE JUIS YIMPOIICHUS
BBIYHCIICHUM.

OcymecTBIATh pa3ioKeHUE MHOTOWIEHOB HA MHOYKUTENH C TOMOIIbIO BEIHECEHHUS 3a CKOOKHU
0011ero MHOXKHUTEIS, TPYIIUPOBKH CJIaraeMbIX, IPUMEHSS (POPMYIIbI COKPAIEHHOTO YMHOXKEHHUS.

[IpumensTs MpeoOpa3oBaHys MHOTOWIECHOB [UISl PELICHUS Pa3IMUHBIX 33]1a4 U3 MaTeMaTUKH,
CMEXHBIX ITPEAMETOB, U3 PEAILHON IIPAKTUKH.

Hcnonb3oBaTh CBOICTBa cTeNeHEl ¢ HATypaJbHBIMM IOKa3zaTeIsIMU JUIsl NpeoOpa3oBaHUs
BBIPAKEHUII.

YpaBHeHHUsI U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHsS C OJHOM NEPEMEHHOW, MPUMEHSA MpaBwiIa IMepexoja OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIILHOMY eMy. [IpoBepsTH, ABISETCS JIM YUCIO KOPHEM YPABHEHUS.

[TopOupats mpuMepsl Mmap 4uces, SBISIOIUXCA PElIeHHEM JIMHEHHOTO ypaBHEHHS C JIBYMS
IIEPEMEHHBIMU.

Crtpouthb B KOOPAUHATHOM MIOCKOCTHU rpadUK JIMHEHHOTO ypaBHEHUS C IBYMsI IEPEMEHHBIMU,
MOJIb3YACH TpauKOM, IPUBOUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemrate cuctemMbl OBYX JIMHEWHBIX YPABHEHUW C JBYMS NEPEMEHHBIMM, B TOM YMHCIIE
rpaduIecKu.

CocraBiATh U pelaTh JMHEHHOE YPAaBHEHUE WIIM CUCTEMY JIMHEWHBIX YPAaBHEHUH IO YCIOBUIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIyYE€HHbBIN PE3YNbTar.

D yHKUUHA

Koopaunats! u rpaduku.

N300paxkaTh Ha KOOPAWHATHOM MPSIMON TOUKH, COOTBETCTBYIOIINE 3a/laHHBIM KOOPIHHATAM,
JTy4H, OTPE3KU, MHTEPBAJIbl, 3aMTUCHIBATH YUCIIOBBIC TPOMEKYTKU Ha areOpanveckoM s3bIKe.

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHU MO 33JaHHBIM KOOPAMHATAaM.

OyHKIUY.

Crpouts rpaduku TUHEHHBIX QYHKIUH.

OnuceiBaTh ¢ TOMOIIBIO (PYHKIIMN M3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMH: CKOPOCTb,
BpeMsl, PaCCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM padoThI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.

[TonumaThs Tpaduueckuil cnoco0 MpeAcTaBiIeHHMs M aHanM3a HHQOpPMAIMM, W3BIEKaTb MU
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



Hcnonp3oBaTh cBOMCTBAa (YHKIMH Ui aHanu3a TpadUKOB peajbHbIX 3aBUCHUMOCTEH (HYIH
(GyHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA (DYHKIMH, MPOMEXYTKH BO3pAcTaHUS M YObIBAHHS
¢byHkmy, HanboJIbIIICe U HAaMMEHbIIee 3HaUeHHs (DYHKIINN).

Hcnonb3oBath rpadMKy sl UCCIIEI0BAHUS MPOLIECCOB U 3aBUCUMOCTEMH, TIPU PEIICHUH 33/1a4
U3 JPyrux y4eOHBIX MPEIMETOB U PEaIbHOM KHI3HH.

K xoniy 00y4uenus B 8 kiacce o0y4aromuiicsi HOJYyYUT CIEAYIONIME TPEAMETHBIC PE3YJIbTAThI:

Ymncna v BbIYUCICHUS

HppaunonaibHbIe YnCIIa.

[loHuMaTh U UCHOIB30BATh NPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOKECTB.

CB00OOHO OmepUpoBaTh MOHATHAMH: KBaJpaTHBIA KOPEHb, apU(METUUECKHN KBaJpaTHBIN
KOpEHb, HMppallMOHAIbHOE YHCIIO, HAaXOJWUTh, OLICHUBATh KBaJpaTHbIE KOPHHU, HUCHOJb3Ys IpH
HE0OX0IMMOCTH KalbKYJSATOP, BBIIOJIHATH IPE0Opa30BaHusl BRIPAXKEHUH, COAEpKAIINUX KBaJApaTHbIE
KOPHH, UCHOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30BaTh HayalbHbIE NPEACTABJICHHUS O MHOXECTBE JEHCTBUTENBHBIX YHMCEN s
CpPaBHEHHMsSI, OKpYIJICHMS W BBIYHMCIEHHM, H300pa’kaTh JEHCTBUTENbHbIE 4YHMCIA TOYKAMHM Ha
KOOPAMHATHOW MIPSAMOIA.

Wcnonb3oBath 3anmucu OOJIBIIMX U MaJIbIX YUCEI C TOMOMIBIO IECATUUHBIX ApoOei U cTeneHen
yrcna 10, 3amuceiBaTh U OKPYIJIATH YHMCIOBBIE 3HAUEHUS PEaJbHBIX BEJIUYHMH C HCIOJIb30BaHHEM
Pa3HBIX CUCTEM U3MEpPEHUN.

JenmumocTsb.

CB00OOHO OTIEpUPOBATH MOHITHEM OCTATKA MO0 MOJYJIIO, TPUMEHSATH CBOMCTBA CPaBHEHUH TIO
MOJYJII0, HAaXOJUTh OCTaTKW CYMMBI U MPOU3BEACHUS MO0 JAHHOMY MOIYIIO.

AnredOpanyeckue BbIpasKeHU s

JIpo6HO-paliMOHaNIbHbIE BHIPAYKEHUSI.

Haxonuth nonmyctumsbie 3HaU€HUS IEPEMEHHBIX B IPOOHO-PAlMOHAIBHBIX BBIPAKECHUSIX.

[IpuMeHSITh OCHOBHOE CBOMCTBO PAallMOHAILHOM APOOH.

BoinmonnsaTe mpuBeneHue anreOpanueckux apoOeil kK oOmieMy 3HaMEHATelo, CIO0XKEHHE,
YMHOXEHUE, JIeJICHuEe alreOpandeckux apooei.

BoInosHATE TOXKAECTBEHHbIE MPe0Opa30BaHusl PallMOHAIBHBIX BhIPAXKECHU.

[TpumensaTh IpeoOpazoBaHusl BHIPAKEHUN JUISI PELICHUS Pa3IMYHBIX 33/1ad U3 MAaTeMaTUKH,
CMEXHBIX MPEJMETOB, U3 pealbHON MPAKTHKHU.

Crenenu.

[IpuMeHsATh MOHSATHE CTENEHH C IeJIbIM [I0Ka3aTeleM, BBINOJIHATh MPEoOpa3OBaHUS
BBIPAKEHUH, COJEepKAIIUX CTEIIEHH C LIETBIM [T0Ka3aTeIeM.

HppanmonanbHble BEIPaKEHUS.

Haxonute  pmomycTumble  3HA4eHUS] TMEPEMEHHBIX B BBIPAKEHHUSX,  COJAEpXAIINX
apudmeTnyecKue KBaapaTHbIe KOPHHU.

BrimonHsaTs ipeobpa3zoBaHus HppaloHaIbHBIX BRIPAKEHUH, HCIIONb3Ys CBONCTBA KOPHEH.

YpaBHeHHUS H HEPABEHCTBA

Pemrate kBagpaTHble ypaBHEHHUS.



Pemate ApoGHO-paliMOHaNbHbBIE ypaBHEHUSI.

Pemrats nuHenHbIe ypaBHEHUS C IapaMETPAMHU, HECIIOKHBIE CUCTEMBI JIMHEMHBIX YPAaBHEHUH €
rapamMeTpamu.

IIpoBoauTH MCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMH, B TOM YHCIIE C IIPUMEHEHUEM
rpadUUecKuX MpeJCTaBIeHUH (yCTaHABIMBAaTh, UMEET JIM ypaBHEHHWE WM CHCTEMa YpaBHEHHM
pELIEHHUs, ECIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[TepexoauTs OT cioBecHO# (GOPMYIUPOBKH 337241 K €€ anre0pandeckoil MOJIEIH C MOMOIIbIO
COCTAaBJICHUS YPAaBHEHMsS WIM CHUCTEMBl YpPaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 33aJja4y ITOJTYy4EHHBIN pe3yibTarT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsI CPaBHEHHs, OLICHKH, PEIIaTh JIMHECWHbIC
HEpaBEHCTBA C OJIHOM MEepeMEeHHON U UX CUCTEMBI, 1aBaTh I'pauueCcKyI0 NILTIOCTPAIIMI0 MHOKECTBA
peLIeHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

D yHKUUHA

[Torumarhs ¥ UCNOIB30BaTh (QYHKIMOHAJIBHBIE MOHATHS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003Ha4YeHUsI), ONpPEAEATh 3HaUCHHE (PYHKIUU MO 3HAUYEHUIO apryMEHTa, ONPENeNATh CBOMCTBA
byakmn o e€ rpaduxy.

Crpouts rpaduku QpyHKIUH , OMUCHIBATh CBOMCTBA YMCIOBON (DYHKIMHU 1O €€ rpaduKy.

K xonIty 00yueHus B 9 kiacce 00y4Jaromuiics OJYyYUT CISAYIONINE TPEAMETHBIC PE3yIbTaThI:

Yucaa v BbIYUCTEHUS

CBOOOJIHO OmEepUpOBaTh MOHATHSAMH: KOpPEHb N- CTENEHH, CTENeHb C palUOHaJIbHBIM
[0Ka3aTeleM, HaXOAUTh KOPEHb N-l CTENEHH, CTENEHb C PAllMOHAIBHBIM IOKAa3aTeleM, UCIOJIb3Ys
P HEOOXOIUMOCTHU KaJbKyJsTOp, NPUMEHSATh CBOWCTBA KOpPHSA N- CTENEHH, CTENEHU C
palMOHAIBHBIM ITOKA3aTEJIEM.

Hcnonp30BaTh NOHATHE MHOKECTBA JEHCTBUTEIBHBIX YUCEN IIPYU PELLIEHNUH 3aa4, IPOBEICHUN
pPacCyXJIeHUM U J1I0Ka3aTeNIbCTB.

CpaBHMBATh U yNOPSAJOYMBATH JEHCTBUTEIBHBIE YNCIIA, OKPYIJIATh ACHCTBUTEIbHBIE YHCA,
BBITIOJIHATh IPUKUIKY PE3yIbTaTa BEIYMCICHHUM, OIIEHKY YACIOBBIX BBIPAKEHUN.

AsredOpanyeckue BbIpasKeHU s

CB0OOOIHO OmepHpoBaTh MOHATHEM KBAJIPAaTHOrO TPEXWiieHAa, HAXOJAUTh KOPHU KBAJIPaTHOTO
TpEXUJICHA.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA JIMHEWHBIE MHOXKHUTEIIH.

YpaBHeHNs 1 HEPAaBEHCTBA

Pemarp nuHeliHble W KBagpaTHbIE YpaBHEHUsS, YPaBHEHHs, CBOJSIIMECS K HUM, APOOHO-
palMOHaIbHbIE YPABHEHUS.

Pemrate Hecno)kHbIE KBaIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemate nuHEWHbIE HEpaBEHCTBA, KBAJpPATHbIE HEPABEHCTBA, HCHOJb30BaTh METO]
WHTEPBAJIOB, M300pa)xkaTh pEIlIEHHE HEPaBEHCTB HA YMCIOBOM MPSMOM, 3aMUCHIBATH pEUICHHE C
MIOMOIIIBIO CUMBOJIOB.

Pemrate cuctembl ABYX JIMHEHMHBIX ypaBHEHUH C JIByMs NEPEMEHHBIMU U CHUCTEMBI JIBYX
ypaBHEHUH, B KOTOPHIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEUHBIM.



PemaTte Heci0KHBIE CUCTEMBI HEIIMHENHBIX YPABHEHUI C ITAPAMETPOM.

[TpuMeHsATH METO/IbI PaBHOCUIIBHBIX MPEeoOpa3oBaHUi, 3aMEHbI IEPEMEHHOM, TpadrUuecKoro
METO/1a IIPU PELLIEHUH YpaBHEHUM 3-11 U 4-11 cTeneHei.

Pemath cuctembl JUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJIPATHOE
HEPaBEHCTBO, M300pakaTh pPEUICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOM MNpPSAMOM, 3amluchIBaTh
pelIeHNE C IOMOIIbIO CUMBOJIOB.

Pemrate ypaBHeHUsI, HEpaBEHCTBA M UX CUCTEMBI, B TOM YHUCJIE C OTPAHUYCHUSIMHU, HATIPUMED,
B LIEJIBIX YMCIAX.

[IpoBoauTh McceNOBaHUS YPAaBHEHUN M CHUCTEM YPaBHEHUH, B TOM YHCIJIE C MPUMEHEHUEM
rpadUYecKuX MpeJCTaBlIeHU (yCTaHABIMBATh, UMEET JIM ypaBHEHHWE WM CHCTEMa YpaBHEHHM
pELIeHHUs, ECIIU UMEET, TO CKOJILKO, U IIPoYee).

Pemats TekcToOBBIE 3a1a4uM anreOpanyecKuM CocoOOM C MMOMOIIbIO COCTaBJICHUS YpaBHEHUH,
HEPABEHCTB, UX CUCTEM.

Wcnonb3oBaTh ypaBHEHMs, HEPABEHCTBA M UX CHUCTEMBI /ISl COCTABJIEHUS MaTeMaTHYeCKOU
MOJIENIU peaIbHOM CUTYalluU WM NPUKIIAJAHON 3a/1a4k, UHTEPIIPETUPOBATH [TOJIyYEHHBIE PE3YIbTAThI
B 3a/IaHHOM KOHTEKCTE.

YucsioBblie M0OC/I€10BATEILHOCTH U NPOTPeccuu

CBOOOJIHO omepupoBaTh MOHATHSIMH: 3aBUCUMOCTb, (YHKIMS, rpapuk (yHKIUH, NpsMas
MIPOMOPLIMOHAIBHOCTD, JINHEWHAs PyHKIUS, 00paTHas IPONOPLHUOHAILHOCTb, MapaboJa, Turepbona,
KYCOYHO-3a1aHHas ()yHKITHSI.

UccnenoBate ¢yHKIMi0 1o €€ rpaduky, yCTaHABIMBATh CBOMCTBA (YHKIMH: 00JacTh
OmpeJeNieHusl, MHOXXECTBO 3HA4YeHUW, HYIM (QYHKIUH, T[POMEXKYTKH 3HAKOMOCTOSHCTBA,
MIPOMEXYTKHA BO3pacTaHusl U yObIBaHMS, YETHOCTh M HEUYETHOCTh, HAWOOJIbIIEE W HaMMEHbIIEe
3HA4YEHMs], aCUMITOTHI.

Pacnio3znaBath kBagpaTHuHyl0 QYHKIUIO 10 (GopMylie, MPUBOAUTh IPUMEPHI KBAAPAaTUUHBIX
GyHKIMN U3 peadbHOU KU3HU, PU3UKU, TEOMETPHUH.

Onpenenars mnojoxeHue rpaduka KBagpaTUYHOM (YHKIUM B 3aBUCUMOCTH OT €€
K03 puImeHToB.

Crpouts rpaduk KBaJpaTUYHOW (PYHKIIUU, OITUCHIBATH CBOMCTBA KBAAPATHUHON (PYHKIIUU 110
e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHON (DYHKIIMH [T PEIICHUS 3a/1a4.

Ha npumepe kBaapaTudHoit GyHKIUU cTpouTh rpaduk dpyukiwu y =af(kx + b) + ¢ ¢ momoripio
npeobpasoBanuii rpaduka GpyHkmn y=Ff(x).

NnmroctpupoBath ¢ HOMOIIBIO Tpaduka peaabHYI0 3aBUCHMOCTh WM TMPOIECC IO HUX
XapaKTEePUCTUKAM.

ApudmMernueckasi 1 reoMeTpuYecKasi MPOrpeccum

CBoOOHO  omepupoBaTh  MOHATUSMHU:  IOCIEAOBATENBHOCTh,  apupMeTHdeckas U
reOMEeTpHUYECcKasl IPOrpeCCUu.

3amaBaTh MOCIENOBATENILHOCTH Pa3HBIMU CHOCOOAMHU: OMUCATENbHBIM, TaOIUYHBIM, C
MOMOIIBI0 (POPMYITBI N-TO YieHa, PEKYPPEHTHBIM.



BBINONHATE BBIYMCICHUS C HCHOJb30BaHHEM (GOpMyn N-ro 4jieHa apuPMeTHdecKoil u
F€OMETPUYECKOU NTPOrpeECCUi, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh 4ieHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TJIOCKOCTH.

Pematp 3agaun, CBA3aHHbBIE C YUCIOBBIMU IIOCIIENOBATEILHOCTSAMHU, B TOM YUCIE 337a4u U3
peanbHOM )KU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).

Pacnio3HaBath W TPUBOIUTH MPUMEPHl KOHEUHBIX M OECKOHEYHBIX IOCIIENOBATEIbHOCTEH,
OTpaHHYEHHBIX MOCJIEI0BATEIbHOCTEH, MOHOTOHHO BO3pacCTarOIINX (yOBIBaromux)
IIOCJIEI0BATEILHOCTEN.

HNmeTrp mnpencTraBieHUE O CXOAWMOCTH IIOCIEA0BATEIBHOCTH, YMEThb HAXOJIUTh CYMMY
0ECKOHEYHO yOBIBAIOIICH Tr€OMETPUICCKON TIPOTPECCHH.

HpI/IMCHSITI) METO[ MaTeMaTHIeCKOM WHAYKIUU ITPU PpCIICHUU 3aaay.

COIJEPKXAHUE OBYUEHUA
7 KIIACC

Yucsia 1 BBIYUCTEHUS

Pannonaneupie uncna. CpaBHeHHe, YNOpsAJOUMBaHUE U apUpMETHYECKHE JEUCTBUS C
panMoHaIBHBIMH YKciIaMu. YncaoBas mpsiMasi, MOJTyJIb YMCIa.

CreneHp ¢ HaTypaJibHBIM TIOKa3aTeleM M €€ CBOWMCTBA. 3aluCh 4YUCIa B JIECATUYHOM
MTO3UIIMOHHON CUCTEME CUHCIICHHSI.

Pemenune TekcToBBIX 3ajady apu@MeTHUecKUM crocoboM. PemieHue 3agau u3 peagbHOM
MIPaKTUKU Ha YacTH, Ha ApoOu, Ha MPOLIEHTHI, IPUMEHEHNE OTHOIIEHUHN U MPOTIOPLMMA MTPU pelIeHUN
3aJ1ay, pelleHre 3aa4d Ha IBM)KEHUE, paboTy, HOKYIKH, HAJIOTH.

Hemumocts 1enbix unces. CBOMCTBA ACTUMOCTH.

[Ipocteie u cocTaBHbIC yncaa. YéTHbIC M HeUETHBIE uKcna. [Ipu3naku genumoctu Ha 2, 4, 8, 5,
3,6,9, 10, 11. Ilpu3Haku 1eIUMOCTH CYMMBI M TPOU3BEACHUA LEIBIX YUCEN MTPU PELICHUH 3a/1a4 C
MIPAKTUYECKUM COJICPKAHUEM.

Haubonpmmii oOmmiA genuTellb W HauMEHbIlee oOIee KpaTHOE JBYX 4HCel. BzanmHO
npocteie yncna. Anroput™m EBkinna.

Jlenenue ¢ octaTkoM. Apu@MeTHuyecKue ornepanum HaJl OCTaTKaMU.

AsredOpanyeckue BbIpasKeHU s

BreipaxkeHue ¢ mnepeMeHHbIMU. 3HAUE€HHE BBIpAXKEHUA C NepeMeHHbIMH. lIpencraBinenue
3aBUCHMOCTH MEX]ly BeJIMYMHAMU B BUJE (POPMYIIBIL.

Toxnectso. ToxnecTBeHHbIE npeoOpazoBaHus anredpandecKux BBIpaXKEHU.
Jloka3zaTenbCcTBO TOXKAECTB.

OnHounenbl. OnHOWIEH cTaHAapTHOrO BuAa. CTENneHb OJJHOUICHA.

MHuorounensl. MHorounen cranaaptHoro Bujga. CreneHb MHorouwileHa. CroKeHue,
BBHIUMTAHHUE, YMHOXXEHHE U JeleHue MHorouwieHoB. [IpeoOpa3oBaHue IeNOro0 BBIPAKEHUS B
MHoroujieH. Kopau MHOrousena.

@opMynbl COKPAIIEHHOIO YMHOXKEHHUSA: KBaJpaT CYMMBI M KBaJpaT pa3HOCTU JABYX
BBIPKEHUH, Ky0 CYMMBI M KYO pa3HOCTH JIBYX BBIPKEHUMN, pa3HOCTh KBAaJPAaTOB JABYX BBIPAKECHUH,
MIPOU3BECHNE PA3HOCTH U CYMMBI JIBYX BBIPKEHUI, CyMMa U Pa3HOCTh KYOOB JIBYX BBIPaKEHUI.



Paznoxenne MHOrO4JIeHa Ha MHOKUTENU. BbiHeceHne 00111ero MHOKHUTEIS 32 CKOOKU. MeTo
IPYNIHUPOBKH.

YpaBHeHusI 1 HEPAaBEHCTBA

VYpaBuenue ¢ oxaHoui mnepemeHHoil. Kopenb ypaBHenusi. CBoiicTBa ypaBHEHUW C OJIHOM
IIEPEMEHHOM. PaBHOCHIIBHOCTH ypaBHEHHMH. YpaBHEHHME KaK MAaTE€MaTH4YeCKas MOJECNb pealbHOU
CUTYaI1H.

JInneliHOE ypaBHEHUE C OJJTHOM NIEpeMEHHON. YnCeo KopHel IMHEMHOro ypaBHeHus. Pemenne
TEKCTOBBIX 3a7a4 C MOMONIBIO JIMHEHHBIX ypaBHEHUW. JIMHEHHOE ypaBHEHHE, COAEpIKAIIECEe 3HAK
MOYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk IMHENHOro ypaBHEHHUS C ABYMS IEPEMEHHBIMH.
Cucrembl TMHEHHBIX ypaBHEHUH C AByMs NepeMeHHbIMU. ['padrueckuil MeTo] pelieHns CUCTEMbI
JIMHEWHBIX YPAaBHEHMI C IBYMs NEPEMEHHBIMU. PerieHue cucreM JIMHEMHBIX YPAaBHEHHUH C JIBYMs
MIEPEMEHHBIMU METOJIOM ITOICTAHOBKU U METOJIOM ciloXKeHHs. CucTema JIByX JIMHEWHBIX ypaBHEHUIN
C IBYMS IEPEMEHHBIMH KaK MOJIE b PEabHON CUTYallUH.

D yHKUUHA

Koopannara Toukn Ha npssMoi. YncnoBele MPOMEXYTKH. PaccTosiHue Mexay AByMs TOUKaMU
KOOPAMHATHOW MIPSAMOIA.

[IpsimoyrosnpHas cucreMa KoopAauHaT. AOcuucca M OpJIMHATa TOYKM Ha KOOPAWHATHOM
wiockoctu. Ilpumepst rpaduxoB, 3agaHHbIX Qopmyrnamu. UYUTeHue TrpapuKOB peaTbHbIX
3aBUCHMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTH MEXIy BenuuunHamu. [lonarue dynkumu. OyHKIUS Kak
MaTeMaTH4ecKas MoJeib pealbHoro mporecca. Ob6macTb ompeneneHus W o00JacTb 3HAYCHUH
¢byakuun. CriocoObl 3amanus Gyakuuu. ['paduk dyakiuu. [ToHATHS MakcCMMymMa ¥ MUHHMYMa,
BO3pacTaHMsI U yObIBaHMsSI HAa IPUMEPaX peasibHbIX 3aBUCUMOCTEIA.

Jluneiinas ¢yukius, e€ cBoiictBa. I'paduk nuueinoit ¢pyukiuu. I'padux dpyakiuu y = |X).
Kycouno-3agannbie pyHKIUU.

8 KUIIACC

Yucia 1 BBIYUCICHHUSA

KBanpatueie kopHU. ApudMeTHYECKHUU KBaJpaTHBIH KOpPEHb W €ro cBoicTBa. [loHsTHE
HppalMoOHAIbHOrO 4Yucia. JleHcTBUS ¢ MppanudoOHaIbHBIMM uHciamMu. CBOHCTBa JEHCTBUH C
HMppalMOHAIbHBIMU YuciIaMu. CpaBHEHUE UPPALIMOHATIBHBIX YUCEIL.

[IpencraBnenuss o paclIMPEHUSX YUCIOBBIX MHOKECTB. MHOXeCTBa HATYpaJIbHBIX, LIEJIbIX,
palMOHANbHBIX, AEUCTBUTENbHBIX uKcesl. CpaBHeHHE uncen. YucnoBble IPOMEKYTKH.

HeiictBus ¢ octatkamu. Octatku creneHei. [Ippumenenne ocTaTkoB K pEelIEHUIO0 YpaBHEHUH B
LEJIBIX YUCIIaX U TEKCTOBBIX 3a/1a4.

PazMepsl 00BEKTOB OKPYKAIOLIET0 MUPA, JUIUTEIBLHOCTh MPOLIECCOB B OKPYKAIOLIEM MUpE.
CrangapTHBIN BUJ YHCTIA.

AuredpanyecKkue BbIPaKeHH

AnreOpandeckast JpoOb. JlomycTumble 3Hau€HUs] MEPEMEHHBIX B JAPOOHO-pallMOHATIBHBIX
BbIpakeHUsAX. OCHOBHOE CBOMCTBO anredpanyeckoit 1pobu. CroxkeHue, BBIYUTaHHE, YMHOXKEHUE U
neneHue anredpanyeckux apoodeil. Beinenenue nenoit yactu anredbpandeckoit ApoOu.



ParmonanbHbie BeIpakeHus. ToXaecTBEHHbBIE TPE0Opa30BaHNs PALIMOHATIBHBIX BBIPAKECHHIH.

JlomycTMbBIe 3HAYEHHUS TEPEMEHHBIX B BBIPOKEHUAX, COJACpKALUX apuMETHUECKUE
KBaJ[paTHbIC KOpHU. TOoXIeCTBEHHBIE TPeoOpa30BaHus BRIPAXKEHUH, COAepKALMX apuPMEeTUIECKHIEe
KBaJIpaTHbIE KOPHHU.

Crenenb c 1enbIM NokazareneM U e€ cBoiictBa. [IpeoOpa3oBanue BBIpKEHHUH, COIEPKAIIUX
CTEIICHHU.

YpaBHeHUsI U HEPaBEHCTBA

KBagparHoe ypaBHenue. @Dopmyna KOpHEH KBaApaTHOro ypaBHeHHs. KosmuecTBo
JNEHUCTBUTEIIBHBIX KOPHEM KBaJpaTHOIro ypaBHeHHUsA. Teopema Buera. YpaBHEHUs, CBOJUMBIE K
JMHEIHBIM ypaBHEHUSM WIM K KBaJpaTHbIM ypaBHeHUsM. KBajparHoe ypaBHEHHE C apaMETPOM.
Pemenne TeKCTOBBIX 3a7jau ¢ TOMOIIbIO KBaJPATHBIX ypaBHEHUI.

Jlpo6HO-panivoHabHble ypaBHEeHUs. Penienue npoOHO-palioHanbHbIX ypaBHEHUH. Pemenune
TEKCTOBBIX 33J[a4 C MOMOIIbIO JPOOHO-pallMOHAIBHBIX YpaBHEHHMH. ['paduueckas MHTepIpeTanus
YpaBHEHUH € ABYMS IEPEMEHHBIMHU.

Uucnosslie HepaBeHCTBa. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBA. CI0KEHUE U YMHOKEHHE
YHUCJIOBBIX HEPABEHCTB. OLIEHNBaHUE 3HAYEHUS BBIPAKECHUS. J[0Ka3aTeNbCTBO HEPABEHCTB.

[TonATHE O penieHnn HEPABEHCTBA C OJHOM ITepeMEeHHOM. MHOXECTBO pEelIeHN HEPaBEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeitHOe HEPAaBEHCTBO C OJHOW MEPEMEHHOM M MHOXKECTBAa €ro pelieHui. PemeHue
JIMHEMHBIX HEPABEHCTB C OJHOU nepeMeHHON. CUCTEMBbI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C
OJHON TIepeMEHHOW. PemieHne TEKCTOBBIX 3ajad C MOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOM
nepeMeHHOM. CHUCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM C MOIYIISIMH.

HekoTtopeie 3ameuarenbHbIe HEPAaBEHCTBA.

LR IN10700

Ob6nacTh ompeneneHuss U MHOXECTBO 3HaueHWil ¢yHkuuu. CrnocoObl 3amaHust (QyHKIUI.
I'padux dbynxkuun. UteHue cBoicTB dyHkiuu mo e€ rpaduky. [Ipumepsl rpadukoB GyHKIWH,
OTPAXKAIOIIUX PEATIbHBIE TPOLIECCHI.

Jluneitnast QyHkuus. OYHKIWHU, OMUCHIBAIOIIME MPSIMYIO U OOpaTHYI MpPOMOPLUUOHAIBHBIC
3aBUCHUMOCTH, UX TpapuKu.

Oyuknuu Y = kX, y=kx+ b,y =k/x, y=x3,y= VX, y = |X| u ux cBoticTBa. KycouHo-3a1aHHbIe
dyaknun. Oyukuun y=ax?, y= ax’+b, y= a(x-b)? u ux rpaduxu.

KBanpartuunas GpyHkuus y= ax>+bx+c

9 KVIACC

Yucsia ¥ BBIYUCTICHUSA

Kopens N-i1 crenenu u ero ceoiictBa. CTENEHb ¢ palluOHAIBHBIM [10KA3aTeNEM U €€ CBOICTBA.

AuaredpanyecKkue BbIPaKeHH

ToxnecTBeHHble NpeoOpa3oBaHUS BBIPAKEHUH, COJEpXKAIIUX KOpPEeHb N-H  CTeneHH.
ToxnecTBeHHble NpeoOpa3oBaHMsl BBIPAKEHHM, COJEpXKallUuX CTENeHb C PalUOHAIbHBIM
II0Ka3aTEeJIEM.



KBagparubeiii  TpéxwieH. KopHu KBaapaTHOro TpéxwieHa. PasnmokeHue KBagpaTHOIO
TpEXUWICHA HA JINHEWHBIE MHOXKHUTEIIH.

YpaBHeHusI 1 HEPAaBEHCTBA

bukBanpatHeie  ypaBHeHus.  [Ipumepbl  IIpUMEHEHUN  METOJOB  PaBHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBI IEPEMEHHOM, TpaguyecKoro MeTo/ia MpH peIieHNH ypaBHEHHH 3 -1 u 4-i
CTEIICHEH.

Pemenue 1poOGHO-paliioHaNbHBIX YPABHEHUH.

Pemrenne cucreM ypaBHEHMU C JByMs II€pEMEHHBIMHU. PemieHune npocTedmmx cucrem
HEJIIMHEHHBIX YpaBHEHWU C JABYMsI TEPEeMEHHBIMU. [ paduueckwii METOJ PpEIIeHUS CHCTEMBI
HEJIMHEWHBIX YPaBHEHUN C ABYyMs nepeMeHHbIMU. CHucTeMa JIByX HEJIMHEHHBIX YpPaBHEHUH C IBYMsI
IIEPEMEHHBIMU KAK MOJIEIIb PEAIbHON CUTYAILUH.

UucnoBble HepaBeHCTBA. Penienne MMHeHbIX HepaBeHCTB. JJoka3aTebcTBO HEPABEHCTB.

KBagparHele HepaBeHCTBAa C OJHOM INiepeMEeHHOW. PelleHne KBaapaTHBIX HEPABEHCTB
rpaguyeckuM METOJIOM M METOJOM HHTEpBajJoB. MeToJ HWHTEpBAIOB s PALMOHAIBHBIX
HepaBeHCTB. [IpocTeiiime HepaBeHCTBa C TapaMeTPOM.

Pemrenne TeKCTOBBIX 3a71a4 € MOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs mnepeMeHHBIMHU. PernieHne HEpaBeHCTBA € JBYMS I€PEMEHHBIMH.
CucreMbl HEpaBEHCTB € IBYMs MepeMeHHbIMU. [ 'padrueckuit METO1 pereH s CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU.

DyHKUUHA

Oynkiusa. CoricTBa GyHKIUN: HYMH (QYHKIIHH, TPOMEXYTKA 3HAKOTIOCTOSIHCTBA (DYHKITUH,
MMPOMEXKYTKH BO3pacTaHus W yObIBaHUS (YHKIIUM, YETHBIC M HEUETHBIC (PYHKIIMH, HAaUOOJIbIIEE U
HauMEHblIIee 3HaYeHUs PYHKIUH.

KBagpatnunas ¢yakius u e€ cBoiicTBa. VMcnosib3oBaHWE CBOMCTB KBAIPATHUYHON (DYHKITMH
st pemenust 3amad. [loctpoenuwe rpaduka kBagparnuHod ¢yHkumu. [lomokenme rpaduka
KBapaTHYHOM (PYHKIIUU B 3aBUCHMOCTH OT ¢€ KoadduuuenToB. I'paduku dpyukuii y =ax2, y = a(x
—m)?u y = a(x —m)? +n. Iloctpoenue rpadukoB GyHKIHI ¢ MOMOIIBIO Pe0OPa30BaHHIA.

HpoOHo-nuueiinas ¢yHkius. McciaenoBanue QyHKIIHA.

®ynknus Y = X" ¢ HAaTypaJIbHBIM [OKa3areseM N U e€ rpaduk.

YucioBbIe MOCTEI0BATEILHOCTH H MPOrPeCcCHH

[TonsiTue yncnoBoit nocnenoBareabHOCTH. KoHeuHble M GeCKOHEUHbIE TOCIEJ0BATEIBHOCTH.
OrpanunyeHHas IIOCJIEI0BATENBHOCTD. MOHOTOHHO BO3pacTaroIas (yObIBaromas)
nociuenoBareabHoCTh. CriocoObl 3aJaHMs NOCIEI0BATEIbHOCTH: OINUCATEIbHbIN, TaOMMYHBIN, C
MOMOIIIBIO (hOpMyYJIBI N-TO YJIeHA, PEKYPPEHTHBIH.

Apugmernueckas U reomerpuueckas mnporpeccuu. CBONHCTBa 4WIEHOB apU(METHUYECKOW U
reomeTpudeckoil mporpeccuil. Popmynbl N-ro uieHa apuPMETHYECKOH M TeOMETPHUECKON
nporpeccuit. @opMyIibl CyMMbI IEPBBIX N WIEHOB apu(METUUECKONW 1 T€OMETPUUYECKON MPOrPECCH.
3amauu Ha MPOLEHTHI, OAHKOBCKUE BKJIA/Ibl, KPEIHUTHI.

[IpencraBneHne O CXOJUMOCTH IOCIIEAOBATEILHOCTH, O CYMMMPOBAHUU OECKOHEYHO
yOBIBaIOLIEH reOMEeTPUYECKOM MPOrPECCHH.

Meron matemaTudeckoil HHAYKIMU. [IpocTenme npuMepsl.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KousmnmuectBo yacos
N HaumenoBanue pa3ienoB u TeM Kontpon | DnextpoHHbIE (IIUPPOBHIE)
o
B IPOrpaMMbI Bcero bHBIC 00pa3oBaTeIbHBIC PECYPCHI
paboTsl
Yucna CJICHUS: PAallMOHAJIBHBIE
1. HCTIA T BEIMHEICHITE: PAlHOHAIBHE 8 1 https://resh.edu.ru
qrcia
2. Yucia v BBIYMCIACHHUS: JICTUMOCTD 13 https://resh.edu.ru
Anrebpanveckue QKEHHUS: axe 1
3. 1 COPAITHCCICHE BHIPAACHIL: BLpARCHIL 8 https://resh.edu.ru
C TMepeMEeHHBIMHU
n UYwcrna v BBIYUCIICHUS: CTETICHD C 6 https://resh.edu.ru
HaTypaJIbHBIM TIOKa3aTeieM 1
Anre6 :
5. 1 COPATTICCITE BRIpARCHIA 14 https://resh.edu.ru
MHOTOYJICHBI
Anre6 :
6. re pz'l‘nqecxne BBIpAKEHHUS: HOPMYIIBI 12 1 https://resh.edu.ru
COKPAIMIEHHOTO YMHOXCHHS
Anre6 :
7. FEORAHEIE BRPEREEEA 13 1 https://resh.edu.ru
MHOTOWIEHBI (Pa3yIoKeHNe Ha MHOKUTEIH)
8. YHKUHH KOOPAHHATEL  rPAQHKH. 10 https://resh.edu.ru
OyHKIUA 1
9. OyHKIUK: TUHEHHAS (YHKIHS 12 https://resh.edu.ru
10. VpaBi{eHI/m Y CUCTEMbI YPaBHCHU: 3 https://resh.edu.ru
JIMHEWHbIEC YPAaBHEHUS 1
11. | YpaBHEHHS U HEPABEHCTBA: HEPABECHCTBA 8 https://resh.edu.ru
VYpaBHEHHUS U CUCTEMBI YPAaBHEHHIA:
12. P . P . 12 1 https://resh.edu.ru
CHCTEMBI JIMHEHHBIX YPaBHEHUH
13. | IloBTOpEHME H3YYCHHOTO 12 1 https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 136 9
[MPOI'PAMME
8 KJIACC
Ne HanmeHoBaHMe pa3/ienioB ¥ TeEM KonuuectBo vacos OnektpoHHbIe (IU(POBHIC)
n/n MPOrpamMMbI Beero | KoHTponbHbIe 00pa3oBarelbHbIC PECYPChI
paboThI
1 | YpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa 28 1 https://resh.edu.ru
2 | Yucna u Beruncnenus. KBaapaTHbii 17 1 https://resh.edu.ru
KOPEHb




3 | YpaBHeHus u HepaBeHcTBaA. KBagparHbie 17 1 https://resh.edu.ru
ypaBHEHHUSI
4 | AnreOpaundeckue BeipakeHus. JIpoOHo- 14 1 https://resh.edu.ru
panroOHAIbHBIE BHIPAKCHHS
5 | YpaBHeHus u HepaBeHcTBa. [IpoOHO- 19 1 https://resh.edu.ru
panuoHaIbHBIE YPAaBHEHHSI
6 | OyHkuun 18 1 https://resh.edu.ru
7 | Anrebpanueckue BoipakeHust. CTereHN 7 https://resh.edu.ru
8 | Uucna u BerunciacHus. Jle1uMocTpb 6 https://resh.edu.ru
9 | IloBTOpenue, 0600IICHHE, 10 https://resh.edu.ru
CHUCTEeMaTH3alus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 8
[TPO'PAMME

9 KJIACC (3,5 uaca)

KonndecTBo 4acoB
Ne HanmenoBanue pa3nenos u tem OnekTpoHHbIe (IU(POBbIE)
KonTtponbHble
/11 MIPOTPAMMBI Bcero 00pa3oBaTeIbHBIC PECYPCHI
paboThl
1 YpaBHEHUS U HEPABEHCTBA. 12 1 bubnuotexa [JOK
KBaaparHbie HepaBeHCTBA https://m.edsoo.ru/8b68c39f
bu6mmoreka [IOK
2 o 12 1
S https://m.edsoo0.ru/8b68c39f
3 YycIoBBIE OCIEA0BATEILHOCTH U 16 1 bu6mmoreka [IOK
POrPeCCHr https://m.edsoo0.ru/8b68c39f
AnreOpanvecKkre BhIpaKEHUSI.
4 Creme 20 1 bu6moreka [IOK
TENCHb C pallOHAIBHBIM
patt https://m.edsoo.ru/8b68c39f
IOKa3aTeyeM
YpaBHEHHUs 1 HEPABCHCTBA.
5 v enane 28 5 bu6moreka [IOK
ABHCHUS, HCPABEHCTBA U UX
P > HEP https://m.edsoo.ru/8b68c39f
CHUCTEMBI
6 [ToBTOpEeHUE, 0000IICHNE, 31 5 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/8h68c39f
OBUIEE KOJI-BO HACOB 119 8



https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f
https://m.edsoo.ru/8b68c39f

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJibTaTa
1 Yucna v BIYKCICHUS
11 BbIMonHATE, coueTast yCTHBIE U TUCbMEHHBIE TIPUEMBI, aprH(METHIECKUE ICHCTBHS C
' panroHaTFHBIMHU YUCIIAMH
HaxomuTh 3HaU€HUS YUCIOBBIX BEIPAKEHUH, TPUMEHTH Pa3HOOOpa3HbIe CIIOCOObI U
1.2 MpUEMBI BBIYHCIICHUS 3HAYCHUH IPOOHBIX BBIPAKEHHH, COJIEPKAIINX OOBIKHOBEHHBIE
U JIECATUYHBIEC Ipo0OHU
[lepexonuTe OT OnHOW (OpPMBI 3amUCH YHCEN K JApyrodl (mpeoOpa3oBbIBaTh
1.3 JECSITUYHYIO IpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B HACTHOCTH,
B OECKOHEUHYIO JICCITHYHYIO IPOOb)
1.4 CpaBHUBATh U YHOPSAOYMBATH PALIMOHAIBHBIE YHCIIA
15 OKpyrisTh yncina
BEIMONHATE MPUKUAKY M OIEHKY pe3y/lbTaTa BBIYUCICHHUH, OICHKY 3HAa4YeHUH
1.6 YHUCIIOBBIX BBIPDAXKCHUH. BBINOIHATH AEHCTBHS CO CTENEHSMH C HaTypaJbHBIMU
MoKa3aTeIsIMu
1.7 [IpuMeHATh NPU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HATypaJIbHBIX YHCET
Pemare npakTHKO-OpUEHTHPOBAHHBIE 3a/1a4H, CBSI3aHHbBIE C OTHOIIEHUEM BEIMYMH,
18 IPONOPIMOHAIBHOCTBIO BEIMYUH, IMPOLEHTaMH, HHTEPIPETUPOBATh PE3YNIbTaThl
' pemeHust 3agad  Cc  y4€TOM OrpPAHMWYEHUH, CBS3aHHBIX CO  CBOWCTBaMH
paccMaTpUBaeMbIX 0OBEKTOB
2 AnreOpanvecKkue BbIpaKEHUS
91 Hcnonp3oBaTe aireOpandyeckyr0 TEPMHUHOJIOTHUIO M CHUMBOJIHMKY, NPUMEHATh €€ B
' Ipolecce 0CBOEHUs yd4eOHOro MaTepuaia
29 Haxonuth 3HaueHuss OyKBEHHBIX BBIPQKEGHUH TNpU  33JaHHBIX 3HAUEHHX
' HepEMEHHBIX
53 BbimonHATe npeoOpa3oBaHMs LEJIOTO BBIPRKEHHST B MHOIOYIEH IPUBEICHUEM
' 10I00HBIX cIaraeMblX, PaCKpbITUEM CKOOOK
24 BbINONHATE YMHOKEHUE OJTHOWIEHAa Ha MHOTOYJIEH W MHOTOWIEHAa Ha MHOTOYJICH,
' MPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH
OcCy1ecTBIATh Pa3yioKEHUE MHOTOUYIEHOB Ha MHOXKUTENN C MOMOIIBIO BHIHECEHUS
2.5 32 CKOOKHM OOIIEro MHOXKUTENs, TPYNIHMPOBKU ClIaraéMblX, MpUMEHeHus (popmyn
COKPAIIEHHOTO YMHOKEHHS
26 [IpumensTh mpeoOpa3oBaHUS MHOTOWICHOB Ul PEIICHHUsS pPazIM4YHBbIX 33734 U3
' MaTeMAaTUKH, CMEXHBIX IPEJAMETOB, U3 PEATbHOM MPAKTUKU




57 Hcnonb3oBaTh CBOMCTBA CTENEHEW C€ HATypAIbHBIMU NOKA3aTEIsMHM IS
' npeoOpasoBaHus BEIPAKEHUIA
3 YpaBHEHUS 1 HEPABEHCTBA
PemaTe niMHElHBIE YpaBHEHUS C OJIHOW NEPEMEHHOM, IPUMEHS ITPAaBUIIA MTEPEX0a
3.1 OT MCXOJIHOTO ypaBHEHHS K paBHOCWIbHOMY eMy. [IpoBepsTh, SBISETCS JIU YUCIIO
KOPHEM YpaBHEHHUS
3.2 [TpumensTh rpadguueckne MeTo bl PU PEIICHUH JIMHEHHBIX YPABHCHUN U UX CHCTEM
33 [TonOupath MpUMepHI Map YKCeN, SBISIONIMXCS PEHICHHEM JIMHEHHOTO YpaBHEHUS C
' JBYMSI TIEPEMEHHBIMU
3.4 Crpouth B KOOPIMHATHOM IJIOCKOCTU TIpadUK JMHEHMHOTO YpaBHEHHUS C ABYMS
' TePEMEHHBIMU; TTOJIB3YSICh TPa(dUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS
35 Pemrate cucTemsl ABYX JUHEHHBIX YpaBHEHUN C IBYMS MIEPEMEHHBIMH, B TOM YHCIIE
' rpaduuecKu
CocraBiATh U penaTh JIMHENHOE YPaBHEHUE WM CUCTEMY JIMHENHBIX YPaBHEHUH 110
3.6 YCIIOBUIO 3aJlaud, WHTEPIPETUPOBATH B COOTBETCTBHU C KOHTEKCTOM 3aJayu
MTOJTYYEHHBIN pe3ynbTaT
4 Koopaunats! u rpapuku. OyHkinuu
N3obOpaxaTe Ha KOOPIWHATHOW TMPSAMON TOYKHA, COOTBETCTBYIOIIHE 3aJaHHBIM
4.1 KOOpAMHATAM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3alIMChIBATh YHCIIOBBIE IIPOMEKYTKH Ha
anreOpanveckoMm si3bIKe
4.2 OtMeuaTe B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATAM
4.3 CtpouTts rpaduku muHeHHBIX GyHKIUNA. CTpouTh rpaduk hyHKIINA Y = [X|
OnuceiBaTh ¢ MOMOIIBIO (DYHKIUI M3BECTHBIE 3aBUCHMOCTH MEXAYy BEITUUMHAMU:
4.4 CKOPOCTb, BpEMS, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHue GyHKIIMHU 110 3HAYEHUIO €€ apryMeHTa
[Tonumats rpadudeckuii ciocod npeacTaBieHus U aHanu3a nHGopMalnu, U3BIIEKaTh
4.6 U UHTEepIpeTHpoBaTh HHPOpManuio u3 TpadUKOB pEaJbHBIX MPOIECCOB U
3aBUCUMOCTEN
8 KUIIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBePSIEMOro .
00pa3oBaTeJILHOMH MPOrPaMMbl OCHOBHOT'0 0011Iero 00pa3oBaHus
pe3yJabTara
1 Uucna v BBIYUCIEHUS
Hcnonp30BaTh HavYalIbHbIE MPEACTABICHUS O MHOXECTBE JIEWCTBUTENbHBIX YHCEI
11 JUIS. CPAaBHEHHUSI, OKPYTJICHHS U BBIUMCICHHM, N300pakaTh ACHCTBUTEIbHBIC YHCIIa

TOYKAMU Ha KOOPJAMHATHOW MPSIMOM




[IpumensTe moHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh

KBaApaTHbBIC KOPHH, HUCIHOJIB3YsS IIPpU HGO6XOI[I/IMOCTI/I KaJIBKYJIATOP, BBIIIOJHATH

12 mpeoOpa3oBaHMsl BBIPAKEHUN, COJEPXKANINX KBAJAPATHBIE KOPHH, HCIIOJIb3Ys
CBOMCTBA KOPHEH
13 Hcnonws3oBarh 3anvcu OOJIBIIMX U MAJIBIX YHACET C TIOMOIIBIO IECATUYHBIX IPO0Oeii
' U crenenei yucna 10
2 AnreOpandecKre BEIpaKEeHUS
21 [TpuMeHSTH MOHSATUE CTEIICHU C LIEIBIM MTOKA3aTeJIeM, BBIIIOIHATH TPEOOpa30BaHUS
' BBIPKEHUH, COZCPKAIIUX CTEIIEHU C IIEIBIM IMOKa3aTeIeM
29 BBITIOJIHATE TOXKJIECTBEHHBIC TpeoOpa3oBaHMs PANMOHAIBHBIX BBIPAKCHUN HA
' OCHOBE TIPABWI JACUCTBHUI HaJl MHOTOWICHAMH U aIreOpandecKuMu JIpoOsMu
2.3 PacknagpiBaTh KBaIpaTHBIN TPEXUICH HA MHOKHUTEIN
24 [TpuMeHsaTh TPeoOpa3oBaHUs BBIPAKCHHUHA I PEIICHHUS Pa3IMYHBIX 3aaad U3
' MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEaTbHOM MTPaKTUKN
3 YpaBHEHUS 1 HEPABEHCTBA
31 Pemarr nuHEWHHBIC, KBaJpaTHBIC YPaBHCHUS W palMOHAIbHBIC YpaBHEHUS,
' CBOJISIIIIAECS K HUM, CHCTEMBI JIBYX YPaBHEHUH C IBYMsI IIEpEMEHHBIMA
[IpoBoauTh mpocTEHIINEe UCCAEAOBAHNUS YPABHEHUI U CUCTEM ypaBHEHU, B TOM
3.2 YHUCJIe ¢ MPUMEHEHUEM TpaUUecKuX IpeacTaBlIeHUi (yCTaHaBIUBaTh, UMEET JIH
ypaBHEHUE WJIH CUCTEMA YPaBHEHUN peIlleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe)
[TepexoauTs OT ClIOBECHOH (HOPMYITHPOBKH 33/1a4H K €€ anre0pandeckoil MoIeIu ¢
3.3 MTOMOIIBIO COCTABJICHUS! YPAaBHEHUS WJIM CUCTEMbl YPaBHEHU, HHTEPIIPETUPOBATD
B COOTBETCTBUU C KOHTEKCTOM 3aJ[au MOJyYEHHBINH pe3yabTaT
[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPaBHEHUS, OLEHKH, pellaTh
3.4 JTUHEITHbIe HEPABEHCTBA C OJITHOM MEPEMEHHOM U UX CHCTEMBI, JaBaTh IpaUyecKyro
WJUTIOCTPAIIMI0 MHOXKECTBA PEUICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DyHKIIUA
[lonumaTh W UCHONB30BaTh (PYHKIMOHAIBHBIE TOHATUS W S3bIK (TEPMUHBI,
4.1 CUMBOJINYECKHE O0003HAYCHHS), OMPENENATh 3HAUCHHE (PYHKIUU IO 3HAUYCHUIO
apryMeHTa, OnpeAensiTh CBOMCTBa PyHKIUU 10 e€ rpaduKy
42 CtpouTthb rpaduKy deMeHTapHbIX QYHKIMN Buga: ¥y = k/x, Yy =X,y = X3, y = [x],

OTIMCHIBATh CBOMCTBA YMCIOBOW (PYHKITNH MO €€ TpaduKy

9 KJIACC




Kox

HpOBepﬂeMble NpeAMETHBIC PE3YJAbTAThl 0CBOCHUS OCHOBHOM

NpoBepPsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCICHUS
11 CpaBHUBaTh U YIOPSAI0UNBATh PALIMOHAJIBHBIE U UPPAL[MOHATIbHBIE YHCIIA
BrimonHaTh apudmMeTnveckue NeWCTBUS C PALMOHAIBHBIMH YHCIAMH, COYeTas
1.2 YCTHBIC M MHUCHMEHHBIE MPHUEMBI, BBIIOIHATH BBHIYUCICHHS C UPPANMOHATIHHBIMH
qucliaMu
13 Haxonuth 3HaueHUs CTeneHeW C IeNbIMHM MOKa3aTelsiMU U KOpHEH, BBIYUCISTH
' 3HAYCHUSI YHCIOBBIX BBIPAKECHUN
14 Oxkpyrniarh  JeMCTBUTENbHBIE  4YHCIA, BBINOJHATH TNPUKUIKY pe3yibTara
' BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 VYpaBHEHMS 1 HEpaBEHCTBA
21 Pemrate nmHelHBIE W KBaJpaTHBIE YpaBHEHUS, YpaBHEHWs, CBOJIIMECS K HUM,
MpoCTeHIme IpoOHO-PAMOHATLHBIE YPaBHEHUS
99 Pemrate cuctembl IBYX JTMHEHHBIX YPaBHEHUH C JIBYMsSI TIEPEMEHHBIMH U CHCTEMBI
' JBYX ypaBHEHUH, B KOTOPHIX OJHO YpaBHEHHE HE SBISETCS JIMHEHHBIM
93 Pemath TekcToBbIE 331au alreOpanyeckuM CIOCOOOM € TIOMOIIBIO COCTABJICHUS
' yYpaBHEHUS WIH CUCTEMBI IBYX YpaBHEHHI ¢ IByMsI IepeMEHHBIMU
[IpoBoauTh mpocTElIINEe UCCIEAOBAHUS YPABHEHH U CUCTEM YpaBHEHHi, B TOM
2.4 YHUCle ¢ MPUMEHEHUEM rpaduUuecKux MpeaCcTaBICHU (HanmpuMep, yCTaHaBIUBATD,
MMeEEeT JIM ypaBHEHHUE WM CUCTEMa YPAaBHEHUHN PElIeHUs, €CJIM UMEET, TO CKOJIBKO)
95 Pemath nuHeliHble HEpAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paaTh pelIcHHe
' HEpaBEHCTB Ha YUCIIOBO MPSMOIA, 3aMUCHIBATh PEIICHUE C TIOMOIIbIO CUMBOJIOB
Pemath cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIOYAIOIINE
2.6 KBaJIpaTHOE€ HEPABEHCTBO, H300pa)kaThb pEIIeHHWE CHCTEMbl HEPaBEHCTB Ha
YHCIIOBOM MPSAMOIA, 3aMMCHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB
2.7 Hcnonb30BaTh HEpaBeHCTBA MPH PEIICHUN PA3IMYHBIX 33124
3 OyHKIMH
PacrioznaBate (GyHKIMHM UW3Y4EeHHBIX BUAOB. [lokasbiBaTh CcXeMaTHUECKU
31 pacIoioKeHHe Ha KOOPJMHATHOW IUIOCKOCTH TrpadukoB (yHkimii Buma: Y=KX,
' y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HaUeHHI KO3()DHUIMEHTOB,
OTMCHIBATH CBOMCTBA (PyHKIIMH
3.2 [Toka3piBaTh CXE€MaTMYECKH PpACMOJ0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
' rpadukoB QyHKIMHA BUga Y = VX, Y = |X| ¥ OIMCHIBaTh CBOMCTBA (QYHKIIHIA
33 Crpouth M uH300pakaTh CXEMaTHYeCKH TIpaduKu KBaJPaTHUHBIX (QYHKIH,

OIMCHIBATH CBOMCTBA KBaIPATUYHBIX (PYHKIUI 10 UX rpadukam




Pacnio3naBare KBazpaTHuHyl0 (QYHKUUIO 1O (opmyne, NPUBOAUTH HPUMEpHI

34 KBaJ[PaTUYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHH
4 ApudpmeTrrueckas ¥ reoOMeTprudecKas mporpeccuu

41 PacriozHaBaTh apupMETHUECKYI0 U T€OMETPUYECKYIO IPOIPECCUU IMpPHU Pa3HbIX
' croco6ax 3a/1anus

49 BEINONHATE BRIYHMCIICHUS C UCTIOIb30BaHNEeM (HopMyIT N-To wieHa apu(METHIECKON
' Y F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB

4.3 N300paxaTh WICHBI MOCIEI0BATEIPHOCTH TOYKAMH Ha KOOPIMHATHOM IIIOCKOCTH

Pemath 3amaun, CBSI3aHHBIE C YKCIOBBIMU IOCIIEAOBATEIBHOCTSAMHU, B TOM YHUCIIE
4.4 3alaud M3 peaJbHOM >KHU3HU (C HCIOJIb30BAHUEM KaJbKyJsTOpa, LU(POBBIX

TEXHOJIOTHil)

MMPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BRIYMCICHUS
Jlpo6u 0OBIKHOBEHHBIE M JECSATUYHBIE, TEpeXo]] OT OJHON (PopMbl 3amucCH Ipobel K
11 npyroii. IloHsiTue palMoOHAIBHOTO 4YHCIA, 3alUCh, CPaBHEHUE, YIOPSIJA0YMBAHHE
palOHaIbHBIX YHCEI

12 ApubdmMeTnueckne IeUCTBUS C PallMOHATLHBIMY YrciiaMu. Pemenue 3a1a4 u3 peaqibHOM
' MPaKTUKU Ha YacTH, Ha JpoOH

13 Crenens ¢ HaTypaJIbHBIM [TOKa3aTeIeM: OIpe/ielieHHe, IpeoOdpa3oBaHne BhIpaKEHHM Ha
' OCHOBE OTpeeNICHUs, 3aUCh OOJIBIINX YHCET

14 [IpoueHTsl, 3anK1ch IPOIEHTOB B BUIE IPOOU U JpoOu B BUE MPOIIEHTOB. TpHu OCHOBHbBIE
' 3a/lauM Ha MPOLIEHTHI, PEeLICHUE 3a/1a4 U3 PEeaTbHON MPAKTUKU

15 [IpumeHeHue MPU3HAKOB JAETUMOCTH, Pa3JI0KEHHUE HA MHOYKUTEIN HATYpaIbHBIX YUCEI

1.6 PeanbHble 3aBUCUMOCTH, B TOM UYHKCIIE MIpsiMasi U 0OpaTHas MPOTNOPIMOHATBHOCTH
2 AnreOpandecKkre BbIpaKEHUS

91 [lepemenHble, YMCIOBOE 3HAUCHUE BBIPAXKEHUS C IepeMeHHOM. J[omycTUMbIe 3HAUEHUS
' riepeMeHHbIX

29 [IpencraBieHre 3aBUCUMOCTH MEXIy BeITUYMHAMU B BHE (opMyibl. BerancneHus mo
' bopmynam

2.3 [IpeoOpazoBanre OYKBEHHBIX BHIPAKEHUMN, TOXKIECTBEHHO PABHBIE BHIPAKEHUS

24 CBoiiCTBa CTENEHU C HATYPAJIbHBIM MOKa3aTeIeM

95 Opnounensl u MHorouseHol. CreneHb MHorowieHa. CroXeHUE, BbIYUTAHUE,
' YMHOKE€HUE MHOTOWJIEHOB

26 @opMyIbl COKPAIIEHHOTO YMHOXKEHUS: KBAJAPaT CyMMBbI M KBaJpatT pazHocTu. Popmyna

Pa3HOCTH KBaJAPaTOB. PaznoxxeHrne MHOTOYJIEHOB Ha MHOXKUTEIHN




3 YpaBHeHUS
31 VYpaBHeHHe, KOpPEHb  ypaBHEHHUs, NpaBWia  MpeoOpa3oBaHHMs  ypaBHEHHS,
PaBHOCHJIBHOCTb YpaBHEHUI
3.9 JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIIO KOPHEH JIMHEMHOIO YpaBHEHUS,
pellIeHne JMHEWHbBIX ypaBHEHUI
33 CocraBieHre ypaBHEHUH 0 YCIIOBUIO 33/1a4H. PellieHne TeKCTOBBIX 33]1a4 ¢ IOMOIIBIO
' YpaBHEHUI
3.4 JIuHeltHOe ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 TpapuK
Cucrema AByX JMHEHHBIX YpaBHEHHH C JByMsl NepeMeHHbIMU. PerieHue cucrem
3.5 YpaBHEHUH crIOCOOOM NOJICTaHOBKH. [IpruMepsl penieHns TEKCTOBBIX 33aJa4 ¢ TOMOILBIO
CUCTEM ypaBHEHUI
4 Koopaunats! u rpapuku. OyHknuun
4.1 Koopaunara Toukn Ha npssMoi
4.2 Yucnossle MpoMexXyTKU. PaccTosiHMEe MeK Ty IBYMs TOUYKaMHA KOOPAMHATHOW MPSAMOM
43 [IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. AGcumcca u opIuHaTa TOYKH Ha
' KOOPMHATHOM TJIOCKOCTH
44 [Ipumepsr rpadukoB, 3amaHHbIX (opmymnamu. YrteHue rpadUKOB peasbHbBIX
' 3aBUCHUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkmuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuwms, e€ rpaduk. ['paduk pynkumu y = [X|
4.7 I'paduaeckoe pereHre TMHEHHBIX YPABHEHUIN M CHCTEM JINHEHHBIX YpaBHECHUI
8 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Yucna 1 BEIYMCICHUS
11 KBangpatHslii kopeHb u3 uucna. Ilonstue 06 uppanuoHanbHOM uucie. [lecaTudHble
' NpUOIIMKEHNS UPPALlMOHATIBHBIX YHCE
12 CBoiicTBa apu(pMeTHUECKUX KBAAPATHBIX KOPHEH U UX IPUMEHEHUE K IPeoOpa30BaHUI0
' YHCIIOBBIX BBIPRKEHUH U BbIYUCICHUSIM. JleliCTBUTEIbHBIE YUCIIA
1.3 CreneHs ¢ 11e7bIM MOKazaTeseM U e€ cBoiicTBa. CTaHAapTHas 3allUCh YUCIIa
2 AnreOpandeckue BbIpaXKeHUs
2.1 KBanpatHslil TpéxuiieH, pa3iokKeHne KBaJApaTHOTO TPEXUICHA HA MHOKUTEN
2.2 AnrebOpanyeckast 1po6b. OCHOBHOE CBOMCTBO anredpandeckoit ApoOu
2.3 CrnoxeHue, BBIYMTAaHHE, YMHOXKEHHE, JIeIeHUe anredpandeckux apooeit
24 PanmonanbHble BEIpaXXEeHUS U UX TpeoOpa3oBaHue
3 YpaBHEHUs U HEPAaBEHCTBA
3.1 KBanpatHoe ypaBHeHue, popMysa KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera




3.2 Pemenue ypaBHeHMH, CBOIAIINXCS K JIMHEWHBIM U KBAIPATHBIM
3.3 [Ipocteiimme qpoOHO-palMOHATIBHBIC YPaBHEHHS
I'paduueckas uHTEpHIpETaLIUs YPABHEHUH C IBYMS IIEPEMEHHBIMU U CHCTEM JIMHEHHBIX
3.4 YpaBHEHUN C JBYMs I€peMEHHBIMH. [IpuMepsl peleHHs CHUCTEM HEIMHEHMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Perrenne TeKCTOBBIX 33124 anreOpandecKuM CrocoooM
3.6 UYmcnoBble HEPaBEHCTBA U MX CBOKCTBA
3.7 HepaseHcTBO € 0HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEPAaBEHCTBA C OJJTHOU EPEMEHHOMN
3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OJHON NIEPEMEHHOM
4 OyHKIIUU
41 [Tonsitre pynkuun. O01acTh ONpeaAeaeHUs U MHOKeCTBO 3HaueHHUH (pyHkunu. CriocoOsl
' 3amanus QyHKITUN
4.2 I'paduk pynkuuu. Yrenue cBoiicTB GyHKINH MO €€ rpaduKy
4.3 [Ipumeps! rpagukoB GyHKINN, OTpaXKaIOMIMX pealbHbIe MTPOLECCH
44 OyHKIMH, ONMCHIBAIOIIUE IPAMYIO U 00paTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku
4.5 OyHkuuu y =x?,y = x38
4.6 OyHkUu Y = [1X, Y = |x]|
4.7 I'paduaeckoe perneHne ypaBHEHHN M CHCTEM YpaBHEHUM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BEIYMCICHUS
11 PanmonanbHble ynciia, MppalliOHaIbHbIE YUCIIA, KOHEUHbIE M OECKOHEYHbIE AECATUYHbIE
' npobu
MHOXeCTBO JEHCTBUTEIBHBIX 4YMCEN, ICHCTBUTENbHBbIE 4YHCIa Kak OECKOHEuHbIe
1.2 JecATUYHble ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXIY MHOKECTBOM
JeWCTBUTENBHBIX YUCET U KOOPAUHATHON npsiMoii. CpaBHEHHE JeHCTBUTENBHBIX YUCET
1.3 Apudpmernueckue neiicTBUA ¢ AEHCTBUTEIbHBIMH YHCIaAMH
W3mepeHuns, npuOIMKEeHUs, OLEHKU. Pa3Mepbl OOBEKTOB OKpYXKAIOLIEro MHUDPA,
14 JUTUTENBHOCTB MPOLIECCOB B OKpyXkaromieM mupe. [TpubnnxéHHoe 3HaueHNne BETUYHHBI,
' TOUHOCTh mNpuOmmxkenus. OxpyrieHue uucen. [IpukuaKa M OLIEHKa pe3yiabTaToOB
BBIUHCIICHU N
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHMSI C OAHOM NIEPEMEHHON




2.2

JIuneiiHoe ypaBHeHHe. PelieHne ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM

2.3 KBagparHoe ypaBHeHue. Perienue ypaBHeHUN, CBOIAIIUXCA K KBaJAPaTHBIM

24 bukBanpatHoe ypaBHeHue. IIpuMepbl pelIeHHs YpaBHEHUM TPETbEH U YETBEPTOU
' CTeneHel pasioKeHueM Ha MHOKHTEH

2.5 Pemenne npoOHO-paiMOHANBHBIX YPaBHEHHH

2.6 Cucrembl ypaBHEHUN

2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU H €ro Tpaduk

2.8 Pemrenne cucrem IByX JMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU

29 Pemenne cucrem AByX ypaBHEHHi, OJHO M3 KOTOPBIX JUHEWHOE, a IPyroe — BTOPOMl
' CTeneH:

2.10 I'paduueckas uaTEpHpETALNS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU

211 Perrenne TeKCTOBBIX 33124 anreOpandecKuM CrocoooM

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHeHHBIX HEPABEHCTB C OJTHOM TIEPEMEHHOU

2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJTHOM NEPEMEHHOMN

2.15 KBanparHbsle HepaBeHCTBa

216 I'padmyeckass wuHTEpHperanuss HEPABEHCTB W CHCTEM HEPABEHCTB C  JIBYMs
' HEPEMEHHBIMU
3 OyHKIUA

31 Ksangparnunas ¢ynkmus, e€ rpadux u cpoiictBa. Ilapaborna, KoopauHATHI BEPIIUHBI
' mapaboJIbl, 0Cb CHMMETPHUH MapadoJIbI

3.2 I'paduku pynxiwmii y=Kx, y=kX+b 1 ux cBoiictBa

3.3 I'paduku Gynxuit y=K/X, y = X3 1 ux cBoiicTBa

3.4 I'paduku GyHkumii , m ©x cBOMCTBA
4 UucnoBsle MOCIEA0BATEIHLHOCTH

41 Omnpenenenne W crnocoObl 3aJaHUSl YHUCIIOBBIX IOCJEI0BATEIbHOCTEH. 3amaHue
' MOCJIEIOBATETIFHOCTU PEKYPPEHTHOM popmyIoit u popmysoit N-ro uieHa

4. Apudmernueckas nporpeccusi. DopMynsl N-ro uieHa apuMETHYECKO MPOTPECCHH,
' CYMMBI TIEPBBIX N YJICHOB

43 I'eomerpuueckas mporpeccusi. @opMmynbl N-ro YjieHa T€OMETPUYECKONW MPOTPECCHH,
' CYMMBI TIEpBBIX N YJICHOB

44 N300pakeHue 4ieHoB apuPMETUYECKON M T€OMETPUYECKON MPOrpeccHii TOUYKaMu Ha
' KOOPJMHATHOM INIOCKOCTH. JINMHEWHBIN U SKCIIOHEHLIMAIBHBIN POCT

45 Cno>Hbl€ MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3SOBAHUS

Kox
nposepsieMor
0 TpeOoBaHUsA

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 o0pa3oBanus Ha ocHoBe PI'OC

YMeHHne omnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOXECTBO, OIIEpallUd HaJ
MHO>KECTBAMHU; YMEHHE ONEpUPOBATH MOHATUSIMHU: Tpad, CBSI3HBIA Tpad, AepeBO, LUK,
MPUMEHSATh UX MPU PEIICHUH 33/1a4; YMEHHE HCIOIb30BaTh Ipaduueckoe NpeCTaBIeHNE
MHOYECTB Il OIIMCAHUS PEaIbHbIX IIPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3aa4 U3 IPYTrUX

Y4E€OHBIX MPEIMETOB

YMeHune omnepupoBaTh MOHATHSMU: OMPEIEICHHE, aKCHOMa, TeOpeMa, J0Ka3aTelbCTBO;
YMEHHE paclio3HaBaTh WCTUHHBIC W JIOKHBIC BBICKA3BIBAHWS, MPHUBOJUTH MPHUMEPHI U

KOHTPHPHUMEPLI, CTPONUTH BBICKA3bIBAHUSA U OTPpULIAHUA BBICKA3bIBAaHUH

YMeHne omepupoBaTh MOHATHAMHU: HATYPAJIBHOE YHCIIO, MPOCTOE M COCTAaBHOE YHCIIO,
JETMMOCTh HATypaJbHBIX YHCEN, MPU3HAKH JEIMMOCTH, IEJI0€ YHUCII0, MOAYJIh YHUCIA,
OOBIKHOBEHHAsI IpoOb U JAecATUYHAasl poOb, CTAHJAPTHBIA BUJ 4YHCIA, pallMOHAIbHOE
YHCIIO, HPPAlMOHAIBHOE YHCJIO0, apuMeTHYecKHil KBaapaTHBI KOpPEHb; yMEHHUe
BBITIOJIHATh J€MCTBUS C YUCIIAMU, CPaBHHUBATh M YMOPSAIOYMBATH YHUCIA, MPEICTABIAThH
Yyclia Ha KOOPAWHATHOW MPAMOI, OKPYIJISITh YKMCIIa; YMEHUE JIeaTh IPUKUAKY U OLIEHKY
pe3ynbTaTa BRIYUCICHUN

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C IENbIM IOKa3aTejaeM, apu(pMeTHUeCKUn
KBaJIpaTHBIH KOpEHb, MHOTOWIEH, ajareOpanyeckas IpoOb, TOKIECTBO; 3HAKOMCTBO C
KOpHEM HATypalbHOW cTerneHu OoJbllie €AMHHUIBI; YMEHHE BBINOJHATh PACUEThl IO
(dbopmynam, npeodpazoBaHus LENbIX, APOOHO-PALMOHATBHBIX BRIPAKEHUH U BBIPAKEHUH C
KOPHSIMH, pa3joKeHHe MHOro4YjeHa Ha MHOXKHMTEIH, B TOM YHCJE C HCIOJIb30BAHHEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YpaBHEHHE C OJJHOM EPEMEHHOM!,
YHMCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOH; yMEHHE pellaTh JIMHEHHble U
KBaJ[paTHbIE YPAaBHEHUS, JAPOOHO-PALMOHAIbHBIE YpPaBHEHHUsS C OJHOW IEepeMeHHOH,
CHCTEMBI JIBYX JTMHEHHBIX ypaBHEHUH, TMHENHHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJ[paTHbIE
U poOHO-pallMOHATIbHbIE HEPABEHCTBA C OJITHON MEPEMEHHOM, B TOM YHCJIe MPU PELICHUN
3aJa4 M3 JpYrUX MpPEeIMETOB UM NPAKTHUYECKHUX 3a4ad; YMEHHE HCIO0JIb30BaTh
KOOpDAMHATHYIO TMPSMYI0 M KOOPAWHATHYIO IUIOCKOCTb JJIsi HM300pa’keHUsl pelIeHUH
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh NOHATHSAMHU: (GyHKUUSA, rpaduk (yHKIMH, HYIH (QYHKLIHH,
MIPOMEXYTKHA 3HAKOTIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHus, YObIBaHUs, HauOOJbllee U
HauMeHblllee 3HaueHUs (QYHKUMH; YMEHHE OINEepPHUpPOBATh MOHATUSAMHU: HpsAMas
MPONOPIHMOHAIBHOCTh, JIMHEWHas (yHKUuWs, KBajgpaTHuHass (QyHKUUs, oOpaTHas




MPONOPIMOHATILHOCTh, Mapaboja, TunepOoja; yMEHHWE CTPOUTh rpaduku (QyHKIHH,
UCIOJNb30BaTh TpapUKH s ONpPEICNICHHS CBOMCTB IPOLIECCOB U 3aBUCHUMOCTEH, Ui
peleHus 3a1a4 U3 IPYrux y4eOHBIX MPEIMETOB U PEATbHOM JKU3HU; YMEHHE BBIPAXaTb

(dhopMyliaMu 3aBHCHMOCTH MEXTy BETHUYNHAMU

YMeHue omnepupoBarTh MOHATHSAMH:  IOCIEAOBATEIBHOCTh, apudMeTHdecKas |
reoOMETpPHUYECKasl MPOrPECCHM; YMEHHE HCIIOIb30BAaTh CBOMCTBA IOCIEI0BATEIBHOCTEM,
(dbopMyITbl CyMMBI U OOIIETO WieHa MPU PEIICHUU 33J1a4, B TOM YHCIIC 3a/1a4 U3 JPYTrUx
y4eOHBIX MPEAMETOB U PEATLHOM KU3HU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHMCJIE€ Ha MPOLEHTHI, JIOJU M YacCTH,
NBUKEHHE, pabOTy, LIEHY TOBapOB M CTOMMOCTb IOKYIOK M YCIYyT, HAJIOTH, 33aJaud U3
obnacTu ympaBjeHHs JWYHBIMA U CEMEWHbIMM (MHAHCAMHU); YMEHHE COCTaBJIATh
BBIPA)KECHUS, YPABHEHMs, HEPABEHCTBA M CHCTEMbI IIO YCIOBHUIO 3aJa4d, HCCIEN0BAaTh
MOJIyUE€HHOE pPEIIeHHE U OLIEHUBATh NIPABIOTIOJ00HOCTD MOJIyYEHHBIX PE3YyIbTaTOB

YMeHnue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, MpsiMasi, Ty, JOMaHasl, yroJi,
MHOTOYTOJIbHUK, TPEYrOJbHUK, PaBHOOEIPEHHBIH W PaBHOCTOPOHHHI TPEYroJIbHUKH,
MPSIMOYTOJIbHBIA  TPEYrOJIbHUK, MeJInaHa, OucCeKTpuca M BbBICOTA TPEYroJibHUKA,
YeThIPEXYrOJIbHUK, MapajuiesiorpaMMm, poMmO, NpSIMOYroJIbHUK, KBaJpaT, Tpamemus;
OKPYXXHOCTb, KPYT, KacaTeJbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHbIMU (pUrypamMu; yMeHHUe
pelark 3a71a4u, B TOM YHCIIE U3 TIOBCEIHEBHOM JKU3HM, HA HAXOXKICHUE T€OMETPUYECKUX
BEJIMYUH C IPUMEHEHNEM U3Y4YEHHBIX CBOMCTB (pUTyp U (aKTOB

10

YMeHue omnepupoBaTh TMOHATUSMHU: PABEHCTBO (DUTYp, PABEHCTBO TPEYrOJbHUKOB;
MapajulebHOCTh M NEPIEeHIUKYIIPHOCTh  MPSAMBIX, Yol  MEXKAYy MpSMBIMH,
MEPIeHIUKYIIAP, HAKJIOHHAS, MPOEKIMs, Moaodue Guryp, moJoOHbIE TPEYroJbHUKH,
CUMMETpUS OTHOCHTEIIbHO TOYKM U TMpsIMOW; yMEHHE paclo3HaBaTb pPaBEHCTBO,
CUMMETpUIO U Tojaobue ¢uryp, napajuieqbHOCTb U MEPHeHIUKYISIPHOCTh MHPSAMBIX B
OKPY>KaI0IlleM MUpPE

11

VYmenune ONICpHUPOBATH MOHATHUAMU: IJIMHA, PACCTOAHUEC, YI'OJI (BeJ'II/I‘II/IHa yriia, CHHYC U
KOCHUHYC YrIJia TPGYFOJIBHI/IKa), mionrazb; yMEHHE OLCHHBATHL pPasMEpbl NPCIMETOB U
0OBEKTOB B OKpYyXKXaromeM MHUPE; YMCHUC NTPUMCHATH (bOpMy.]'IbI NepuMeTpa U Ijaomaan
MHOTOYI'OJIbBHUKOB, IAJIMHBI OKPY)XXHOCTHU M IUIOIIAAW KpyTa, o0Bema MpsAMOYTOJILHOT'O
Hnapajiiejienuieaa, YMCHUEC MMPUMCHATH IIPU3HAKU PAaBCHCTBA TPCYTOJIBHUKOB, TEOPEMY O
CYMMC YTJIOB TPEYT'OJIbHUKA, TCOPEMY HI/I(baropa, TPUT'OHOMCECTPUYCCKHUEC COOTHOIICHUS AJIA
BBIYMCIICHUA JJINH, paCCTOHHHﬁ, i (1 ENEY

12

YMmenue n3zo0paxars Iockue (GUrypsl 1 UX KOMOMHALIMH, IPOCTPAHCTBEHHBIE (PUTYPHI OT
PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPENICTB 110 TEKCTOBOMY WIIH
CHUMBOJIBHOMY OIMCAHHIO

13

YMmenue ONCpHUpOBaTh MOHATUAMU: TPAMOYTOJIbHAA CHUCTEMa KOOPAWHAT, KOOPAWHATHI
TOYKH, BCKTOp, CyMMa BCKTOPOB, IMPOU3BCACHHUC BCKTOpPAa Ha YHCJIO, CKaJIAPHOC
MNPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIB30BATh BCKTOPBI W  KOOPAWHATBHI  IJIA




IpCACTaBJICHUA JAHHBIX U PCIICHUA 3a4a4, B TOM YUCJIC U3 APYTIUX y‘-ICGHBIX npeaMETOB U

peanbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHSAMH: CTOJOWKOBBIE M KPYTrOBBIE IHArpaMMbl, TaOIUIH,
cpeanee apudmernueckoe, MeaMaHa, HauOOJbIee W HAMMEHBIIEE 3HAYCHUS, Pa3Max
YHCIOBOTO HAOOpa; yMEHHE U3BIEKaTh, HMHTEPIPETUPOBATH W MPeoOpa3oOBHIBATH
nHGOPMAIIHIO, TIPE/ICTABICHHYIO B TA0IMIaX U HAa AUAarpaMMax, OTPaKatollyl0 CBOHCTBA U
XapaKTEPUCTUKHU pEAIbHbIX IPOLIECCOB U SIBJICHUI; YMEHUE paclo3HaBaTh U3MEHYMBBIC

BEJINYMHBI B OKPYXKAIOLIEM MUPE

15

YMeHue omnepupoBaTh MNOHSATUAMM: CIy4ailHBIH ONBIT (CIydallHBIH SKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JIEMEHTAPHBINA UCXOM) CIIy4alfHOTO OIBITA, CIIy4ailHOe COOBbITHE,
BEPOSITHOCTh COOBITHS; YMEHUE HAXOJUTh BEPOSATHOCTU CIIydalHBIX COOBITUN B OIBITaXC
PaBHOBO3MOXKHBIMHM 3JIEMEHTApHBIMM COOBITUSIMH; YMEHHE pellaTh 3aJaddl METOJIOM
OpPraHU30BaHHOTO Iepedopa M C HCHOJb30BAHUEM IPaBWJIA YMHOXCHHS; YMEHHE
OIICHUBAaTh BEPOATHOCTHU PEAJBHBIX COOBITUI W SIBICHUN, MOHUMATh POJIb MPAKTUYECKU
JOCTOBEPHBIX M MAJIOBEPOSATHBIX COOBITHI B OKPY>KAIOIIEM MHUPE U B KU3HU; 3HAKOMCTBO
C TMIOHATUEM HE3aBUCUMBIX COOBITHIT; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCET U €r0 POJIbI0

B MACCOBBIX SIBJICHUAX

16

YMenue BbIOMpaTh MOIXOAAIINN W3YYEHHBINM METOJ AJsl pellieHus 3a/laud, NMPUBOJIUTH
MpUMepbl MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEH B MPUPOAE M JKU3HM, PACIIO3HABATH
MPOSIBJICHWE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE, OMHUCHIBATH OTIENIbHBIE BBIAAIOIIUECS
Pe3yNbTaThl, MOJIy4E€HHBIE B X0/I€ Pa3BUTHUSI MaTEMAaTUKH KaK HAyKH, IPUBOJAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB B OT€UECTBEHHOW U BCEMUPHOW UCTOPUHU

IHEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, IPOBEPAEMbBIX HA OI'D ITO

MATEMATUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1 Yucia v BEIYACICHUS

1.1 HatypanbHble u nienbie uncia. [Ipu3Haku AeTMMOCTH 1ENbIX YUCElT

1.2 OOBIKHOBEHHBIE M ICCATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC ITEPHUOTMUCCKHIE TPOOH

1.3 PanmonanbHbie yncia. ApudMeTHIecKre onepamyy ¢ PaluOHAIbHBIMH YUCIIAMU

1.4 JleiicTBUTENBHBIC YKClIa. ApU(METHIECCKHIE ONIEPALMH C ACHCTBUTEIbHBIMU YHCIAMHU

15 [TpubnmkEHHbIE BBIYMCICHUS, MpaBUa OKPYIJICHHUS, MPUKUAKA U OLIEHKa pe3yibTara

BBIUHCIICHUI

2 AnreOpandeckue BbIPaKEHHS

2.1 bykBeHHBIE BbIpaykeHUs! (BBIPAKEHUS C IEPEMEHHBIMH)

29 Crenenp ¢ 1enbiM mokazateneM. CTeneHb C palloHaIbHBIM TMOKazareneMm. CBoiicTBa
' CTETIeHU

2.3 MHOTO4JICHBI




2.4

AnreOpandeckast JpoOb

ApupmeTnuecknii KOpeHb HaTypajdbHOW creneHd. JleficTBusc apudMeTHUECKUMU

25 KOPHSIMHU HATYPAIBHOM CTCIICHH
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 Lenbie u ApoOHO-partoHANbHBIE ypaBHEHUsI. CHCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.2 Lenbie u 1poOHO-panMoHanbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemenue TeKCTOBBIX 337124
4 YmcnoBble MOCIeI0BaTEIbHOCTH
4.1 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
4.2 Apupmerrueckas ¥ reoMeTpudeckas nporpeccu. @opmyria CII0KHBIX MPOLIEHTOB
) OyHKIMU
OyHkuus, crnocodbl 3amanus QyHkuuu. I'paduk ¢yHknuu. OGnacte ompeneneHus u
51 MHOXecTBO 3HaueHM QyHkuuu. Hymu @ynkuuu. [IpomexyTku 3HAKOMOCTOSHCTBA.
o [IpoMexyTk MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl W MHUHHMYMBI (DYHKITUH.
Haubonpiiee n HauMeHbllee 3Ha4eHHE (PYHKIIUU Ha IPOMEKYTKE
6 KoopanHatsl Ha IpsiMO# M TIJIOCKOCTH
6.1 KoopaunartHas npsimast
6.2 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue GUrypbl U UX CBOMCTBA
7.2 TpeyrosbHUK
7.3 MHOTOyTOJILHUKH
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenue reoMeTpuyecKuX BETUYHH
7.6 BekTopsl Ha MJI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
8.3 KombOunatopuka
8.4 MHuoxecTBa
8.5 I'pacer




