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HopmatuBHas 6a3a.
3akon «O06 obpazoBanuu B Poccuiickoit @eneparun» ot 29.12.2012 roga Ne 273 -

®3;

@denepanbHBIl  TOCYJAapCTBEHHBIM  00pa30BaTENIbHBIM  CTAHIAPT  CPEIHETO
npodeccuoHabHOr0 o0pa3zoBaHus 1o crenuanbHocT 53.02.03 «MHCTpyMeHTaIbHOE

HCIIOJIHUTENIbCTBOY (110 BUJAM UHCTPYMEHTOB) OT 23.12.2014 1. Ne1608;

®denepanbHbIN rocy1apCTBEHHBIN 00pa30BaTEIbHBIN CTAHIaPT OCHOBHOI'O OOIIIETO

oOpazoBanus (npuka3z Munucrtepcrsa npocsemieHuss PO ot 31.05.2021 r. Ne287)

IIpuka3 MunucrepctBa mnpocsemenus Poccun ot 09.10.2024 r. Ne704 «O
BHECEHNN W3MEHEHHW B HEKOTOpBIE MpuKa3bl MuHucrepcrBa mnpocsemenus PO,
Kacaroluecs: (QenepajlbHbIX 00pa30BaTEIbHBIX MpOrpamMMm O0OILIEro 0o0pa3oBaHUA,
OCHOBHOT'O 0011IeTO 00pa30BaHUsI U CPEIHETO 0011IeT0 00pa30BaAHUMY;

[Ipumepnass mporpamma Bocmutanus (mpotokosn Ne2/20 ot 02.06.2020 .
(penepanbHOro yueOHO-METOUUECKOr0 0OBEAMHEHUS 110 0011IEMY 00pa30BaHHUIO);

Vueonsii mnan ['BIIOY «BopoHnexckas crnenuaibHas My3bIKaJbHas IIKOJIA

(xommemx)» Ha 2025-2026 y4ueOHbIH TO/I.



HHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISIETCST OJHMM W3 ONOPHBIX KYypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUs: OHA
o0ecrieynBaeT M3y4eHHE JNPYIHX IUCIHMILUIMH, KaK €CTECTBEHHO-HAyYHOI'O, TaK U T'yMaHUTAPHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOIMUMO Ui MPOAOKEHHsST 0Opa30BaHMA U B MOBCETHEBHON JKHM3HH.
PasButne y o0OydYarmIuxcs HAy4YHBIX NPEJACTABICHUHA O MPOUCXOXKIACHUU U  CYIIHOCTH
aredpanveckux adCTpaKInid, CIOCOOE OTPaKEHUS MATEMATUYECKOW HAYKOH SIBJICHHI U MTPOIIECCOB
B INpHUpoOJie W OOIIecTBE, POJIM MaTEMAaTUYECKOrO MOJICIMPOBAHUS B HAaydYHOM IIO3HAHHHM H B
MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS M KadeCTB MBIIUICHUS,
HEOOXOJMMBIX JUIS aJanTallid B COBpeMeHHOM mmdpoBoM oOmiectBe. M3ydenue anreOpbl
obecrieynBaeT pa3BUTHE yYMEHHs HaOJII0AaTh, CpaBHUBATh, HAXOJUTHh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBaHHO OOOCHOBBIBaTH CBOW JICHCTBHS W
BBIBOJIBI, (hopMynHpoBaTh yTBepxkAcHHs. OCBOeHHE Kypca aireOpbl 00ecledrBacT pa3BUTHE
JIOTHYECKOTO MBIINUICHUsT OOYy4YaromIMXCsl: OHU WCIOJB3YIOT JCAYKTHBHBIC M HHIYKTUBHBIC
paccyxaeHus, 0000IIeHne U KOHKPETHU3AIHNI0, adcTparnpoBanue u anajgoruto. O0ydueHue anredpe
MperoaaracT 3HAaYUTEIbHBIH O0BEM CaMOCTOSTEIBHON JEATEIILHOCTH O0YYaIOIIUXCs, MOITOMY
CaMOCTOSITENTLHOE PEIICHUE 33/1a4 SBISIECTCS pealn3aueil AeaTeIbHOCTHOTO IPUHITUITA 00yYeHHUS.

B cTpykType nporpammbl yaeOHOTO Kypca «Auredpay IJisi OCHOBHOTO 00IIero o0Opa3oBaHUs
OCHOBHOE€ MECTO 3aHMMAIOT COJEPKATEIbHO-METOAUYECKUE JIMHUU: «Yucna U BBIYUCICHUSY,
«AnreOpanueckrue BbIpaOKEHUS», «YpaBHEHMsI M HepaBeHCTBa», «DyHkuum». Kaxnas uz 3tux
COJIEPKATEIIbHO-METOANYECKUX JIMHUM PAa3BUBACTCS HA INPOTSIKEHUM TPEX JIET U3ydeHUs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JUHHSAMH. B Xone m3ydeHus: y4eOHOro Kypca OOydarommmcs
IIPUXOJUTCS JIOTHYECKHU PacCyX AaTh, UCIIOJIb30BATH TEOPETUKO-MHOKECTBEHHBIN A3BIK. B cBs3M ¢
3THM B TMpOrpamMMy Y4eOHOro Kypca «Anredpay BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTH4eCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00Y4YalOIIMMUCS OCHOB YHUBEPCAJILHOTO MaTEMAaTUYECKOTro si3bika. CojepxkaTenbHON 1
CTPYKTYPHOH OCOOEHHOCTBbIO y4yeOHOro Kypca «Airedpay» sBISETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Conepxanuie THHAN «YHWCTa U BBIYUCICHUS» CIYKUT OCHOBOH JUTS MAbHEHINEro M3ydeHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUaIOLIUXCsl JJOTMUYECKOr0 MBIIUIEHUS, (POPMHUPOBAHHIO
YMEHHUS TI0JIb30BaThCsl QITOPUTMaMH, a TakKe MPHOOPETEHUI0 TPAKTUYECKUX HaBBIKOB,
HEOOXOJMMBIX JIISl TIOBCEIHEBHOW >XM3HU. Pa3BUTHE TOHATHS O YHCJIE€ HAa YPOBHE OCHOBHOTO
o011ero o0pa3oBaHusl CBSI3aHO C pallMOHATIBHBIMU M UPPALIMOHAIBHBIMU YHUCIIaMU, (OPMUPOBAHUEM
MIPEJCTaBICHUNA O JCWCTBUTEIHLHOM YHCIE. 3aBEpIICHWE OCBOCHUS YMCIIOBOW JIMHUM OTHECEHO K
cpenHemy obiieMy 00pa3oBaHUIO.

Copepxanue IByX alreOpandeckux JMHUN — « Anredpandeckue BhIpaXeHUs» U «Y paBHEHUS
U HEPaBEHCTBa» CIOCOOCTBYeT (OPMHPOBAHUIO Y OOYUYAIOMIMXCA MATEMaTHYECKOTO armmnapara,
HEOOXOIUMOTO Ui pelIeHHs] 3aJad MaTeMaTUKH, CMEXHBIX TPEIMETOB M  MPAKTHKO-
OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHEe OCHOBHOTO 00miero oOpa3oBaHus YYeOHBIM MaTepHal
TPYNIHUPYETCS BOKPYT  paIlMOHAJbHBIX BBIPAKECHUN. Ajredpa JEeMOHCTPHpPYET 3HAuUCHUE
MaTE€MaTUKN KaK S3bIKa IJI1 IOCTPOCHUSA MATCMATHUYCCKUX MO)IeJ'IeI\/'I, OIMMCAaHUs MPOLECCOB M
SABJICHUIA peanbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakKe NalibHEiIiee pa3BUTHE
AITOPUTMHUYCCKOI'0 MBIIIJIICHH, HGO6XOI[I/IMOFO, B YaCTHOCTH, IAJII OCBOCHHUS KYypcCa I/IH(l)OpMaTI/IKI/I,
U OBJIQJICHUE HAaBBIKAMHU JEAYKTUBHBIX paccyxaeHuil. I[IpeoOpa3zoBaHue CUMBOJIBHBIX (hopMm
CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHUsI, CTOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanne  (QyHKIIMOHATBHO-TpaUUYECKOW  JMHUM  HAlEJIEHO  HAa  TIOJYYCHHE
0o0yJaronmMucs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIEH MaTeMaTHYECKON MOJENHU Il OTUCAHUS U
WCCIIEIOBaHMS PAa3HOOOpA3HBIX MPOIECCOB W SBICHWH B mpupojae U obmiectBe. 3yuenue



MaTepuaiga CrHocoOCTBYeT pa3BUTHIO y OOy4aloHmIMXCsd YMEHHUS HCIOJIb30BaTh pPa3IMYHbIC
BBIPA3UTENBHBIC CPENCTBA S3bIKA MATEMATHKU — CJIOBECHBIC, CUMBOJIMYECKHE, Trpaduueckue,
BHOCHT BKJaJ B (hOpMHpOBaHME MPEACTABICHUI O PO MaTEeMaTHKU B Pa3BUTHH LIUBUIM3ALUU U
KYJIbTYPHI.

Cornacno yue6HOMY MmiaHy B 7—9 Kiaccax m3ydaercs: yuyeOHBI Kypc «AnreOpay», KOTOPBIN
BKJIIOYAET  CIIEAYIOIIME OCHOBHBIC paslenbl  coiepxaHus: «Uucna W BBIYUCICHUSY,
«Anre0panydecKie BRIPAKEHU», «Y paBHEHUS U HEPABEHCTBAY, «DYyHKIUN».

Ha u3yuenue yueOHoro xKypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 gaca (3

yaca B HeZlelo), B 8 kimacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUSA
Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIC H JICCATHYHBIC, IEPEXO0]] OT OJHOW (POPMBI 3aMUCU JPOoOeH K JPYrou.
Ilonstue paluoOHaJIbHOr0 4ucijia, 3alluCb, CPABHCHUC, YIOPAAOUYMBAHUC PATHUOHAIBHBIX YHCCIL.
Apudmerndeckue IEHCTBHS ¢ pallMOHAILHBIMU YMCIIaMu. PelieHne 3aj1a4 U3 peaqbHON MPAKTUKU
Ha 4acTH, Ha poOHu.

CreneHb ¢ HATypaJbHBIM IOKa3aTelieM: OmpeseNieHre, NpeoOpa3oBaHUE BBIPAKCHHNA Ha
OCHOBE OTpEAEICHUS, 3aMUCh OONBIIMX 4ncelsl. [IpomeHTsl, 3amich MPOIEHTOB B BUAE APoOU U
ApoOu B BHJE NPOLIEHTOB. TpU OCHOBHBIE 3aJlaud Ha IMPOLEHTHI, pEIIEHUE 337a4 U3 peaJbHOH
MIPaKTUKU.

HpI/IMeHeHI/Ie IMMPU3HAKOB ACIMMOCTH, PA3JIOKCHUC HAa MHOXKHUTCIIU HATYPAJIbHBIX YUCCII.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHasi MPONOPLIMOHATBHOCTH.

AJiredpanyeckue BbIpaKeHust

[lepeMeHHbIE, YUCIOBOE 3HAYEHHUE BBIPAKEHHS C NEpeMEeHHOW. JlomycTUMBble 3HAYEHHS
MEPECMCHHBIX. HpCJICTaBJICHI/Ie 3aBUCUMOCTH MCXKAY BCJIMYMHAMWU B BUIC q)OpMy.]'II)I. Brruncnenus
no dopmynam. IIpeobpazoBanne OYKBEHHBIX BBIPAXKEHHH, TOXKIECTBEHHO pAaBHBIE BBIPAKCHMUS,
npaBujia peoOpa3oBaHuss CyMM U TPOU3BEICHUM, MpaBUiia PACKPBITUS CKOOOK M TMPUBEICHUS
MOI00HBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJlbHBIM ITOKA3aTEJIEM.

Opnnounensl U MHorowieHsl. CteneHb MHorousjieHa. CliOKeHUE, BBIYMTAHUE, YMHOKEHUE
MHOTOuI€HOB. DOpMyIibl COKpAIIEHHOTO YMHOMKEHHMS: KBaJApaT CYMMblI M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VpaBHEHHE, KOpEHb YpaBHEHUs, IpaBHUia IMPEeoOpa3OBaHUs YpPABHEHUs, PAaBHOCUIBHOCTH
YPaBHEHHUHU.

JIuHeiiHOE ypaBHEHHE C OJHOM MMEPEMEHHOM, YUCIO0 KOPHEH JIMHENHOIO YPABHEHUSI, PEILICHUE
JMHEWHBbIX ypaBHeHUU. CocTaBlieHHE YpaBHEHUH 10 YCIOBUIO 3a7aud. PellieHrne TeKCTOBBIX 3a1a4 C
MOMOIIBIO YPaBHEHHU.



JluneiiHoe ypaBHEHHE C IBYMsI MepeMeHHbIMU U ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHMI C JByMs IIEpEMEHHbIMH. PelieHue cUcTeM YpaBHEHUH CIIOCOOOM IO/ICTAaHOBKH.
[Ipumeps! penieHus: TEKCTOBBIX 337a4 C TOMOIIBI CUCTEM YPaBHEHUH.

DOyHKIHH

Koopaunara Touku Ha npsamoi. Uuciosslie IpoMexKyTKH. PaccTosHue mMexay 1ByMs TOUYKaMHU
KOOPJMHATHOU MPSIMOM.

[IpsimoyronbHast cucrema koopauHaT, ocu OX u Oy. Alcmucca M opaMHaTa TOYKH Ha
KOoOpAMHATHON mmiockocTH. [lpumepsr rpadukoB, 3amaHHbix (Qopmyrnamu. UreHue rpadukoB
peanbHBIX 3aBUcUMOcTed. [lonsatue dynkuuu. ['paduk dynkuun. CorictBa GyHKIMN. JInHelHas
bynkuums, e€ rpaduk. I'paduk ynkuu y = [x|. ['padmyeckoe penieHre TMHEHHBIX YpaBHEHUN U
CUCTEM JIMHEHHBIX YPaBHCHUM.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTAaThl OCBOCHHS  MpOrpaMMmbl  y4yeOHOro  kypca  «AnreOpa»
XapaKTepU3yIOTCS:

1) naTpuoOTHYECKOE BOCIUTAHHE:

MIPOSIBJICHUEM MHTEpEca K MPOIUIOMY M HACTOSLIEMY POCCUHCKOM MAaTEMaTUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSM POCCHIUCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
K HUCIIOJIb30BAHMIO 3TUX JOCTHKEHUH B IPYrUX HAayKaX U MPUKIATHBIX cepax;

2) rpaKIaHCKOEe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH TpaKJaHWHA M peaju3aldd €ro Ipas,
MPEJCTaBICHUEM O MAaTEMATHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUI,
MPOLEAYp TPakJaHCKOTO oOliecTBa (HalpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K 0OCYKICHHUIO
TUYECKUX NMPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTHKEHUH HayKH, OCO3HAHUEM
BAXHOCTHU MOPAJIbHO-3THYCCKUX IIPUHOUIIOB B JCATCIbHOCTH y‘IéHOFO;

3) Tpya0BOE BOCIUTAHME:

yCTaHOBKOﬁ Ha AaKTUBHOC YYaCTUC B PCHICHUU TMPAKTUYCCKUX 3adayd MaTeMaTH4YeCKOM
HAIpaBJICHHOCTHU, OCO3HAHHUCM BaXHOCTU MATEMATHYCCKOI'O o6pa3013aH1/151 Ha MPOTAXKCHUU BCEH
KU3HHU 1A yCHCI.HHOﬁ HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH U Pa3BUTUCM HCO6XO,Z[I/IMBIX YMCHHﬁ,
OCO3HAaHHBbIM BI)I60pOM H IMOCTPOCHUEM HHHHBHJIyaHBHOﬁ TPACKTOPHUU O6p330BaHI/I${ N XKU3HCHHBIX
IIJIaHOB C y‘IéTOM JIMYHBIX UHTCPCCOB U O6H_ICCTBCHHBIX HOTpC6HOCTeﬁ;

4) 3cTeTHYECKOe BOCITUTAHHE:
CIIOCOOHOCTBIO K OMOI[HOHAIBHOMY M 3CTETHYECKOMY BOCIHPHSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, perIeHUH, pacCyKIeHNNH, YMEHHUIO BUIETh MAaTEeMAaTHUYECKHUE 3aKOHOMEPHOCTH B

HCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHMS:



OpUEHTAalle B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI YEJIOBEKa, MPUPOABI U OOIIecTBa, MOHMMAHHEM
MaTEeMaTHYeCKOM HayKuh Kak c@epbl 4YelOBEYECKOW MAeSTeIbHOCTH, OSTamoB €€ pa3BUTHUA U
3HAQUMMOCTHU JIJISl Pa3BUTUS IUBUIN3ALUU, OBIAJACHUEM SI3bIKOM MAaTeMaTHUKU U MAaTEeMaTHUYECKOU
KyIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpa, OBJIAJEHUEM MPOCTEHIIMMH  HaBbIKaMU
HCCIIEI0BATENbCKOM 1€ATEIbHOCTH;

6) puzuueckoe BocnuTaHue, (GOPMUPOBAHHE KYJIbTYPbI 310POBbS M MOLHOHAJBHOIO
Os1aromosty4us:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECax CBOETO 3J0POBbS, BEACHUS
30pOBOrO 00pa3a >KU3HH (30pPOBOE NMHUTAHUE, COATTAHCUPOBAHHBIA PEKUM 3aHATUH M OTAbBIXA,
perynspHas (uznyeckas aKTUBHOCTH), C(HOPMUPOBAHHOCTBIO HAaBBIKA PEe(IEKCUH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOT'O K€ IPaBa JIPyroro 4eI0BeKa;

7) 3K0JIOTHYECKOEe BOCIIUTAHME:

OpHEHTAIMCH Ha TPUMEHEHUE MATEeMATHYSCKUX 3HAHWUW JUIsl PEHICHUS 3a1ad B 00JIACTH
COXPaHHOCTH OKPY)KAIOIIEH Cpelbl, IUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOXKHBIX
MOCTICICTBUI 11 OKPYXKAroIeH Cpenbl, OCO3HAHHWEM TIJIO0AJbHOTO XapakTepa 3KOJOTHMYECKUX
pOOJIEM U TIyTEeH UX PEIICHHUS,

8) amanTanus K H3MEHSIONIMMCS YCJIOBHSIM COIMAILHOM M IPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUAX HGOHpeI[eJ'IéHHOCTI/I, IMMOBBINICHHUIO YPOBH cBOCH
KOMIICTCHTHOCTH 4YC€PE3 IMPAKTHUYCCKYIO ACATCIBHOCTb, B TOM YHCJIC YMCHUC YUUTBHCA Yy APYIrUx
JIIOI{GI\/JI, HpI’IOGpeTaTI) B COBMECTHOM JCATCILHOCTH HOBBIC 3HaHHA, HAaBbIKM M KOMIICTCHIIMHU U3
OIIbITa APYTUX;

HE00X0AUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAaHUM, B TOM 4ucie (OPMYIHPOBATH HIEH,
MOHATHSI, TUIOTE3bl 00 OOBEKTAaX M SBIIEHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
nepUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpPEOYIOUIUMN KOHTpPMEp, KOPPEKTHUPOBaTh NPUHHMAEMbl€ pEIICeHHUs U JIEeUCTBUS,
(opMyIMpOBAThH M OLIEHUBATH PUCKU U MOCIEACTBUS, ((OPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATDI
IMo3naBaTebHBIE YHHBeEPCAJbHbIE YueOHbIE 1eHCTBUS
Ba3oBble Jjornyeckue aeiicTBUA:

e BBIBISATh M XapaKTepPU30BaTh CYIIECTBEHHbIE TNPU3HAKK MaTEMaTHUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXAY TMOHATUSAMHU, (OPMYIHPOBATh ONpEAENICHUsI TOHSATUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIN NMPH3HAK KiacCU(UKALMK, OCHOBAaHUS Uil 000OLIeHUs U
CPaBHEHUS, KPUTEPUU IPOBOJUMOTO aHAIM3A;

e BOCIpPUHHUMATH, (HOPMYIUpPOBaTh M MPeoOpa3OBHIBATH CYXKJIEHHS: YTBEPAUTENIbHBIE H
OTpHULaTeNbHbIE, €AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

e BBUIBJIATH MaTeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTUBOpeUMs B (pakrax,
JaHHBIX, HAOMIONEHHUSIX M YTBEPXKIEHUSAX, Npe/uiaraTb KpPUTEPUU ISl  BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;



e JIe7IaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX M HWHIYKTUBHBIX
YMO3AKJIIOUECHUH, YMO3aKJIKOYEHUH 110 aHAJIOTUH;

e pa3dbuparh MOKa3aTEIIbCTBA MATEMATHUYECKUX YTBEPXKICHHM (TIPsIMbIE W OT MPOTHUBHOTO),
MPOBOJNTHh CAMOCTOSITEIbHO HECIIOKHBIE JJOKA3aTeIbCTBA MAaTeMaTHYeCKuX (aKToB,
BBICTpaMBaTh apPryMEHTAllUI0, MPUBOJIUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS,

e BBIOWpATH CIIOCOO pelieHrs yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILICHMUS,
BBIOMpaTh HanOOJIee OIXO AN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciaenoBaTeibCKHue AeiCTBHS.

e HCIIOJIB30BATh BOIPOCHI KAaK HMCCJICIOBATCIIBCKUI MHCTPYMEHT IMO3HAHUsSA, (OPMYJIUPOBATH
BONPOCHI, (PUKCUPYIOIIUE MPOTUBOpPEUHE, MPOOIEMYy, CAMOCTOATEIHHO YCTAaHABIMBATH
HMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, apr'yMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE,

e TMPOBOJUTH IO CAMOCTOSITEIILHO COCTAaBICHHOMY IUIAHY HECJIOXHBIA OJKCIICPUMEHT,
HEOOJIbIIIOE HCCIICIOBAaHUE 110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

e  CaMOCTOATENBHO (hOPMYJIMPOBaTH OOOOIIEHHS W BBIBOIBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HAOJIIOJICHUsSI, WCCIICJIOBAHMSI, OIECHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX PE3YyJIbTATOB,
BBIBOJIOB M 00OOILEHNUIH;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BHTHE IPOIECCA, a TAK)KE BBIIBUTATh MPEINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

e BBIIBJIATH HEJIOCTATOYHOCTh M HM30BITOYHOCTH MH(GOpPMAIMH, JAHHBIX, HEOOXOIMUMBIX IS
peleHus 3a/1auu;

e BHIOMpATh, AaHAIM3UPOBATH, CHCTEMATH3MPOBATh W HMHTEPIPETUPOBATH HH(OPMAIIHIO
pa3NUYHbIX BUAOB U (OPM IPEICTABICHHUS;

e BbIOUpaTh (QopMy MpeACTaBICHUS HHPOPMAIMM U WUIIOCTPUPOBATH pEIIaeMble 3ajauu
cXeMaMH, AMarpaMMaMHy, HHOH rpadukoil 1 uX KOMOUHAIUAMUY;

e OLEHUBaTh HAAEKHOCTH MHGPOPMALUU MO KPUTEPHUSM, NPEIJIOKEHHBIM YUMTEIEM WIH
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe JelicTBHA:

e BOCIHpPUHUMATh M (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMU U IEISIMHU
OOIIeHHs], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCbMEHHBIX
TEKCTax, JIaBaTh IOSCHEHUS IO XOJY PEIICHUsS 3aJaqd, KOMMEHTHPOBATH ITOJTYYCHHBIN
pe3ynbTarT;

e B X0ji¢ OOCYKIEHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOJIEMBI,
pelaeMoil 3a/1auu, BHICKA3bIBATh HJICH, HAIICJICHHBIE Ha TIOUCK PEIIEHUs, COMOCTaBIATh
CBOM CYXJCHHSI C CY)KICHUSMHU JIPYTHX YYaCTHHKOB JHWAliora, OOHAPYKUBATh pa3iudue H
CXOZICTBO MO3UIIHI, B KOPPEKTHOH hopMe HOpMyIHpPOBATH PA3HOTIACHS, CBOM BO3PAKECHHUS;

e TPEACTABIATH pPE3yJAbTaThl PEHICHUS 3aJadd, SKCIIEPUMEHTA, HCCIICIOBAaHUS, IPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a7ad TPE3CHTALUU H
0COOEHHOCTEH ayIUuTOpUH;

e TOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIYyalbHOW pabOTHI MpHU
pelIeHNN y9eOHBIX MaTeMaTHYCCKHUX 33]1aY;

e TMPUHUMATH IIEJb COBMECTHOW [EATEIbHOCTH, IUIAHUPOBATh OpPTaHHU3AIMI0 COBMECTHOMN
paboThI, pacmpeneisTh BHIBI pabOT, JOTOBAPUBATHLCS, OOCYKIATh MPOIECC U PE3YNIbTAT
paboTel, 00001IaTH MHEHUS HECKOJIBKUX JIIOJICH;



e y4acTBOBaTh B TPYMIOBBIX (popmax padboThl (oOcykIeHHs, 0OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JCHUCTBHS C
JIPYTUMH 4YICHAMH KOMaHJIbI, OIICHUBATh KaueCTBO CBOETrO BKJIaJga B OOMIWI MPOIYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaums:

e CaMOCTOATEIbHO COCTaBIATH IUIAH, aJITOPUTM PELICHUS 3a7aud (WU ero 4acTb), BHIOUPATh
Croco0 pemieHusi ¢ y4€TOM HMMEIOLIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOW MH(pOpMALIUU.

CaMOKOHTp().]'[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

e BIAJETh CIOCO0AMHM CaMOIPOBEPKH, CAMOKOHTPOJS TpoLecca M pe3ysibTaTa perieHHs
MaTeMaTUYECKOH 3a7auu;

e TMpEABUACTb TPYIAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH IpU PELICHUM 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSATENbCTB, HaWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBaTb COOTBETCTBUE pE3yJIbTaTa NAEATEIbHOCTU IIOCTABICHHOW LEINU U YCIOBHUSAM,
OOBSICHATh MPUYMHBI JOCTIKCHHUS WM HEIOCTH)KCHHUS LeNH, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KkJjacce OOy4yaromUiCs TMOJIYYUT CIEAYIOUIUME TMPEIMETHbIE
pE3yNbTaThI:

Yucjaa 1 BLIYUCJIEHUA

BLIHOJ'IH}ITB, coucTass YCTHBIC W TIIHMCbMCHHBIC HpI/IéMLI, apI/Iq)MeTI/I‘leCKI/Ie JIEHUCTBHUSA C
pallnOHAJIbHBIMHA YHUCJIAMHU.

HaxoauTp 3Ha4eHUs YMCIOBBIX BBIPAXKEHUH, TPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI U TPUEMBI
BBIYMCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUI, COEpPKAIUX OOBIKHOBEHHBIE U JECSITUYHBIE JPOOH.

[lepexonuth OT OofHON (OPMBI 3amUCH uKceN K JApPYyrol (ImpeoOpa3oBbIBATh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOD).

CpaBHUBaTh U YHOPSAJ0YMBATH PALlMOHAJIbHbIE YUCIIA.

OxpyrysTh uncna.

BreimonHATh NPpUKUIAKY W OLCHKY pE3yJibTaTa BBI‘IPICJ'ICHPIﬁ, OIICHKY 3HAYEHUN YHCIOBBIX
BBIpa)KeHHﬁ. BremonssaTh JIGfICTBPIH CO CTCIICHAMMU C HATYpaJIbHBIMHU IMOKA3aTCIIAMMU.

HpI/IMeHSITB IMPU3HAKH OACTIUMOCTH, Pa3JI0KCHUC HA MHOKXHUTECIIN HATYPAJIbHBIX YHUCCII.



Pemars mNpakTUKO-OPHEHTHPOBAaHHBIC 3aa4M, CBS3aHHBIC C OTHOLICHHEM BEJIUYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, ITPOLIEHTAMH, UHTEPIPETUPOBATh PE3ybTaThl PEIIEHUS 3a7ad C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM sl

Hcnonp3oBarh anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIMKY, NMPUMEHATH €€ B Ipolecce
OCBOEHHUA y4eOHOro MaTepuaa.

HaXO,I[I/ITB 3HA4YCHUA 6YKBCHHBIX BBIpa)KCHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHBIX.

BrmonssaTh HpeO6paSOBaHI/I$I LEJI0I0 BBIPpAXKECHHUSA B MHOI'OYICH IIPUBCIACHUCM HOI[O6HBIX
cJ1ara€MbIX, paCKpbITUEM CKOOOK.

BhINONHATE yMHOKEHHE OJIHOWIEHA HA MHOTOWIEH M MHOTOYJIEHAa HA MHOTOUWIEH, IPUMEHSITh
(dbopMyIIBI KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcyiecTBIATh pa3ioKeHNE MHOTOYJICHOB HA MHOKUTEIHU C IOMOIIbIO BEIHECEHUS 32 CKOOKHU
00IIIEero MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (OpMYIT COKPAIIEHHOTO YMHOXKCHHUS.

[IpumensTh IpeoOpa3oBaHys MHOTOUICHOB AJIs PELICHUs Pa3IMUHBIX 33/1a4 U3 MaTeMaTHKU,
CMEXHBIX IIPEAMETOB, U3 PEAIbHOMN IIPAKTUKH.

Vcnonb30BaTk CBOWCTBA CTEMEHEH C HATypaJbHBIMHM I1OKa3aTeNIIMU JUIsl MIpeoOpa3oBaHus
BBIPa)KCHU.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemarp nuHENHbIE ypaBHEHMsI ¢ OJHOW IEPEMEHHON, NPHUMEHSAs IpaBWia Iepexofa OT
HCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABII€TCS JIM YUCIIO KOPHEM ypaBHEHUS.

[IpumensTh rpaduueckre METObl P PEIICHUH JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonOupars mpuMepsl Hap 4Yucen, SBJISIOIIMXCA PEUIeHUEM JMHEWHOIO YpPaBHEHMS C IBYMS
IIEPEMEHHBIMHU.

Crtpouthb B KOOPAMHATHOH IJIOCKOCTH I'paUK JUHEHHOTO ypaBHEHUS C IByMsI IEPEMEHHBIMH,
MOJIB3YSICh TpaMKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemarp cuctemsl IByX JIMHEWHBIX YpPaBHEHHMH C JBYMs IEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh W pelaTh JUHEHHOE YpPaBHEHHWE WM CHUCTEMY JIMHEHHBIX YpaBHEHUH IIO
YCJIOBUIO 3aJa4d, HWHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJYYECHHBIN
pe3yibTar.

DyHKUMH

I/I306pa)KaTL Ha KOOpI[HHaTHOfI HpHMOﬁ TOYKH, COOTBCTCTBYIOIIHC 3aJaHHBIM KOOpJAWHATAM,
JIy4d, OTPE3KH, HUHTCPBAJIbI, 3allMChIBATE YU CJIOBBIC ITPOMEIKYTKH Ha anre6panquK0M SA3BIKE.



OtMeuaTh B KOOPAWHATHON TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJIUHATaM, CTPOUTH TPadUKH
TUHEeUHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ TOMOMIBIO (PYHKIIMI M3BECTHBIC 3aBUCUMOCTH MEXIY BEIMUYMHAMU: CKOPOCTD,
BpEMs, paCCTOSIHUE, IIeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIHLHOCTD, BpeMs, 00BEM paOOTHI.

HaxoauTs 3HaueHune GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumatp Tpaduueckuii crnoco0 MpencTaBleHUs W aHAIW3a HMH(OpMAIMH, HM3BIEKATh U
MHTEPIIPETUPOBATh HMHPOPMAIMIO U3 TpadUKOB pEabHBIX IPOIECCOB M 3aBUCHMOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HauMeHoOBaHUe pa3/iesioB U T€M MPOTrPaMMbl KosinuecTBO yacoB JnexTpoHHbIe (1M POBbIE) 06pa3oBaTeNbHbIE
n/m pecypcsl
Bcero KonTpoJsibHbIE [IpakTHyeckue
paboThl paboThl
1 [ToBTOpEHUE 6 1
2 Yucia v BbIuMCIeHUs1. PallmoHaIbHbIE 25 1 Bbu6auoTeka [IOK https://m.edsoo.ru/7f415b90
qyycaa

3 AnrebpanyecKkre BhIpaOXKeHHUs 27 1 bubaunoTeka LIOK https://m.edsoo.ru/7f415b90
4 YpaBHeHHS U HEpaBeHCTBA 20 1 BbubauoTteka LIOK https://m.edsoo.ru/7f415b90
5 KoopauHaTh! v rpaduku. PyHKIUU 24 1 BbubauoTeka LIOK https://m.edsoo.ru/7f415b90
6 [ToBTOpeHUe U 060011IeHHE 6 1 BbubauoTeka LIOK https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 108 6 0

[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

ITOYPOYHOE IIVIAHUPOBAHHUE

Ne TeMma ypoka KosnuecTBO 4acoB Hara J/IeKTpOoHHbIE U PPOBBIE
n/mo W3y4eHUs oGpasoBaTe/ibHblE PECYPChI
Bcero| KouTposbHble | [lpakTuydeckue
paboThI paboThI
1 [loBTOpEeHUEe 1
2 [loBTOpEeHUEe 1
3 [loBTOpEeHUEe 1
4  |lloBTOpEHHUE 1
5 |lloBTOpEHHE 1
6 |BxojHas KOHTpoOJibHasi paboTa 1 1
7  |IloHsITME pallMOHAJILHOTO YHCJIa 1
8 |ApudmeTuyeckure AeUCTBUS C palluOHAJbHBIMU 1
4YHCJIaMHU
9 |ApudmeTHueckure AeHUCTBUS C paljMOHAJIbHBIMU 1
YHCJIaMU
10 |ApudmeTuyeckue JeiCTBUS C palluOHATbHBIMU 1
YHCJIaMU
11 |ApudmMeTudeckue JelCTBUS C palUOHAJbHbIMHU 1
yHCcIaMU
12 |ApudmMeTudeckue JelCTBUS C palMOHAJbHbIMHU 1
yycJIaMUu
13 |CpaBHeHHUE, ynopsi;ouMBaHUEe palMOHATbHbIX 1




quces

14 |CpaBHeHHUE, ynopsi;ouMBaHUE palMOHATbHbBIX
qyceJl
15 |CpaBHeHUe, ynopsilouMBaHHe pallMOHAIbHBIX
qyceJ
16 |CremneHb c HaTypaJbHbIM MOKa3aTeJaeM Bu6anoTeka LJOK
https://m.edsoo.ru/7f4211de
17 |CreneHb c HATypaJbHBIM [I0Ka3aTeJeM bu6saunoTeka [JOK
https://m.edsoo.ru/7f421382
18 |CremneHb c HATypa/ibHBIM [I0OKa3aTeJeM bu6saunoTeka [JOK
https://m.edsoo.ru/7f42154e
19 |CreneHb c HATypaJbHBIM [I0Ka3aTeJeM bu6saunoTeka [JOK
https://m.edsoo.ru/7f4218be
20 |CreneHb C HaTypaJibHbIM [I0Ka3aTesJleM
21 |PeureHre OCHOBHbBIX 33/1a4 HAa JJpO6OU, MPOLEHTHI U3
peasibHOU MPaKTUKH
22 |PeureHvie OCHOBHbBIX 33/1a4 HAa JpO6OU, MPOLEHTHI U3
peasibHOU MPaKTUKH
23 |PenreHre OCHOBHbBIX 33/1a4 HAa JJpO6OU, MPOLEHTHI U3
peajibHOU MPaKTUKH
24 |PemeHue OCHOBHBIX 33/1a4 HA JIpOOH, MPOLIEHThI U3
peasibHOU MPaKTUKH
25 |[IpU3HAKHU JIeJTUMOCTH, Pa3JIOKEHUST HA
MHOXHUTEJU HaTypPaJbHbIX YHCEJ
26 |[Ipu3HaKH JIeJIMMOCTH, PA3JIOXKEHUs Ha
MHOXHUTEJU HaTypPaJbHbIX YHCEJ
27 |PeanbHble 3aBUCUMOCTH. [IpsiMmast U o6paTHas

PONOPLHOHAIbHOCTH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

28

PeanbHble 3aBUcHMocTH. [IpsiMas 1 o6paTHas
NPONOPUHUOHAJIBHOCTH

29 |PeanbHble 3aBUCHMOCTH. [IpsiMas 1 o6paTHas
NpONOPLHOHATBHOCTH
30 |PeanbHble 3aBUCMMOCTH. [IpsiMasi © o6paTHas
NpONOPLHOHATBHOCTH
31 |KoHTposbHas paboTa no Teme "PalnjpoHajibHbIE
yycaa"
32 |BykBeHHble BbIpaXKeHHUS bu6saunoTteka [JOK
https://m.edsoo.ru/7f41feec
33 |®opmysibl
34 | ®opmMmysbl
35 |I[lepemeHnHbIe. [lonyCcTHMble 3HAYE€HUS TEPEMEHHBIX
36 |[Ipeo6pa3oBaHue OYKBEHHBIX BbIpaXKEHUH, BbubauoTteka LIOK
PaCKpBITHE CKOOOK U MPUBEAEHHUE NMOA0O0HBIX https://m.edsoo.ru/7f41fafa
cJaaraeMbIxX
37 |llpeobpa3oBaHUe OYKBEHHBIX BbIpaXKEHUH, bu6saunoTteka [JOK
pacKpbITHE CKOOOK U MPHUBeJIEHHE MOJ00HBIX https://m.edsoo.ru/7f41fd70
claraeMbIx
38 |[Ipeo6pa3oBaHue OYKBEHHBIX BbIpaXKEHUH,
pacKpbITHE CKOOOK U MPHUBe/IeHHE MOJ00HBIX
cJaraeMbIx
39 |l[lpeobpa3oBaHUe OYKBEHHBIX BIPpaXKEHUH,
pacKpbITHe CKOOOK U PUBEJIeHHE MO000HbIX
caraeMbIx
40 |CBoiicTBa CTeNEeHU C HAaTypaJbHbIM IOKa3aTeJaeM Bu6auoTeka [JOK

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f41feec
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41 |CBoiicTBa CTENEHU C HAaTypaJbHbIM IIOKa3aTeJleM Bu6anoTeka LJOK
https://m.edsoo.ru/7f42154e
42 |CBoMCTBa CTENEHU C HATypaJIbHbIM NIOKa3aTeJeM Bub6anoTeka LIOK
https://m.edsoo.ru/7f4218be
43 |MHOro4JeHbI bubsunoTteka [JOK
https://m.edsoo.ru/7f42276e
44 |MHOroO4JIEeHBI bubsunoTteka [JOK
https://m.edsoo.ru/7f422930
45 |CnoxeHHWe, BBIYMTAaHHE, YMHOKEHHE MHOT'OYJIEHOB bubaunoreka LIOK
https://m.edsoo.ru/7f422af2
46 |CsaoxeHUe, BbIYMTAaHUE, YMHOKEHHE MHOTOYJIEHOB bubauorteka LHIOK
https://m.edsoo.ru/7f422cc8
47 |CnoxkeHue, BbBIYMTAaHUE, yMHOKEHHE MHOT'OYJIEHOB bubaunoTteka LIOK
https://m.edsoo.ru/7f422fca
48 |CnoxkeHue, BbBIUMTAaHUE, yMHOKEHHE MHOTO4YJIEHOB bubaunoreka LIOK
https://m.edsoo.ru/7f423182
49 | ®opMmyJibl COKpaAILEHHOIO YMHOXKEHUS Bubsinoreka LJOK
https://m.edsoo.ru/7f42432a
50 |®opMyJsIbl COKpALEHHOT'0 YMHOXKEHUS Bubsinoreka LJOK
https://m.edsoo.ru/7f42464a
51 |®opMysbl COKPALEHHOTO YMHOXKEHHUS BbubauoTteka LIOK
https://m.edsoo.ru/7f424c12
52 | ®opMysibl COKPALEHHOTO YMHOXKEHHUS BubauoTteka LIOK
https://m.edsoo.ru/7f424fd2
53 | ®opMysibl COKPALEHHOTO YMHOXKEHHUS BubauoTteka LIOK
https://m.edsoo.ru/7f4251d0
54 |PassoxeHHe MHOTOYJIEHOB Ha MHOXKUTEHN bubauoTteka LHIOK
https://m.edsoo.ru/7f423312
55 |PassoxeHHe MHOTOYJIEHOB Ha MHOXKUTEHU bu6aunoreka [JOK

https://m.edsoo.ru/7f4237fe
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56

PasyoxxeHre MHOTO4JIEHOB HA MHOKUTEJIU

bubauoTteka LHIOK
https://m.edsoo.ru/7f4239de

57 |PassioxeHHe MHOTO4YJIEHOB HA MHOXUTEJH
58 |KoHTpoJsibHas paboTa o TeMe "Anrebpandeckue
BbIpakeHUs"
59 |YpaBHeHUe, paBUJIa MpeoOGpa30BaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb ypaBHEHHUM
60 |J/IuHellHOe ypaBHEHHUE C OJJTHOU epeMeHHOH,
pelleHue JIMHENHbIX YypaBHEHU
61 |J/IuHellHOe ypaBHEHHUE C OJJTHOU epeMeHHOH, bu6bsaunoTeka [JOK
pelieHNe IMHEUHBIX ypaBHEHUH https://m.edsoo.ru/7f420482
62 |J/luHellHOe ypaBHEHUE C OJHOU NTEpeMEeHHOM,
pelleHue JIMHENHbIX YpaBHEHU M
63 |PemieHue 33/ja4 C MOMOIIbIO ypaBHEHU U bubaunoTteka LHIOK
https://m.edsoo.ru/7f42064e
64 |PemeHue 33/ja4 C MOMOIIbI0 yPaBHEHU U bubaunoTteka LHIOK
https://m.edsoo.ru/7f420806
65 |PelueHue 33/1a4 C IOMOILIbIO ypaBHEHUH bubaunoreka LIOK
https://m.edsoo.ru/7f4209a0
66 |Peuienue 3a7ja4 c MOMOILbIO ypaBHEHU U bubaunoreka LIOK
https://m.edsoo.ru/7f420e6e
67 |J/luHelHOe ypaBHEHUE C ABYMS llepeMeHHbIMHU U Bub6anoTeka [JOK
ero rpadpuk https://m.edsoo.ru/7f427c32
68 |J/luHelHOe ypaBHEHUE C ABYyMS llepeMeHHbIMHU U Bu6anoTeka [JOK
ero rpapuk https://m.edsoo.ru/7f427e8a
69 |CucreMa ABYX JUHEUHBIX YpaBHEHUH C IByMsl Bu6anoTeka [JOK
nepeMeHHbIMH https://m.edsoo.ru/7f42836¢
70 |CucrteMa JiByX JIMHEWUHbIX YPaBHEHUH C JBYMS

NnepeMeHHbIMH
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https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

71

Crcrema ByX JIMHEWHbIX YPAaBHEHUH C | ByMA
nepeMeHHbIMH

72 |CucTteMa JBYX JMHEWHBIX YypaBHEHUH C ByMs
nepeMeHHbIMU
73 |PelieHue cucTeM ypaBHEHUU bu6saunoTeka [JOK
https://m.edsoo.ru/7f4284de
74 | PellleHHe cCUCTEM YpaBHEHHUU bu6saunoTeka [JOK
https://m.edsoo.ru/7f42865a
75 |PemieHue cUCTeM ypaBHEHUU bu6saunoTteka [JOK
https://m.edsoo.ru/7f4287d6
76 |PeuieHue cucteM ypaBHEHUH
77 |PeuieHue cucteM ypaBHEHUH
78 |KonTpoJsibHas paboTa no teme "JInHelHble BbubauoTteka LIOK
ypaBHeHuUs" https://m.edsoo.ru/7f421044
79 |KoopauHaTa TOYKU Ha MPSMOU Bu6auoTeka [JOK
https://m.edsoo.ru/7f41de76
80 |YucaoBble NPOMEKYTKHU BbubauoTteka LIOK
https://m.edsoo.ru/7f41dff2
81 |YucaoBble NpOMEKYTKU
82 |PaccTrosiHue Mex/ly IByMsl TOUKaMU KOOPJIUHATHOHU
npsiMou
83 |PaccTrosiHue Mex/ly IByMsl TOUKaMU KOOPJIUHATHOU
npsiMon
84 |[IpsaMoyroJsibHas cucTeMa KOOpAWHAT Ha bu6siunoTteka [JOK
MJIOCKOCTH https://m.edsoo.ru/7f41el6e
85 |[IpssMoyroJibHas CUCTeEMa KOOpPAWHAT Ha bu6bsaunoTteka [JOK

MJIOCKOCTH

https://m.edsoo.ru/7f41e42a



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

86

[Ipumepsl rpaduKoOB, 3aJaHHBIX POPMyIaMHU

bubauoTteka LHIOK
https://m.edsoo.ru/7f41e8a8

87

[Ipumepsl rpaduKoOB, 3aJaHHBIX GOPMyIaMHU

bubauorteka HIOK
https://m.edsoo.ru/7f41ed80

88

[Tpumepsbl rpaduKoB, 3a/laHHbIX popMysIaMu

89

YrteHue rpadpUKOB peasibHbIX 3aBUCUMOCTEN

bubsaunoTteka [JOK
https://m.edsoo.ru/7f41ea24

90

YrteHue rpadUKOB peasibHbIX 3aBUCUMOCTEM

91

[ToHATHE PyHKIUHU

bubaunoreka LIOK
https://m.edsoo.ru/7f41ef06

92 |I'paduk pyHKLUHU

93 |CBoiicTBa QyHKIUH Bubsinoreka LJOK
https://m.edsoo.ru/7f41f078

94 |CpoiicTBa GQyHKIUHN Bu6auoTeka [JOK
https://m.edsoo.ru/7f41f1fe

95 |J/luHeiHas pyHKUMA BbubauoTteka LIOK
https://m.edsoo.ru/7f427282

96 |JluHelHas GyHKLUA BbubauoTteka LIOK
https://m.edsoo.ru/7f427412

97 |llocTpoenue rpadrka JUHENHON QYHKIUU Bu6anoteka LJOK

https://m.edsoo.ru/7f426d1e

98

[TocTpoeHnue rpaduka TMHENHOU QYHKLIUHU

99

[paduk dyHkuum y =|x|

100

[paduk dyHknum y =|x|



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

101 |KonTposibHasg paboTa no teMe "KoopAuHaThI U 1 bubaunoTteka LJOK

rpa¢uku. Pynkuun" / Bcepoccuiickas https://m.edsoo.ru/7f41f50a

poBepoYHas paboTa
102 |UtoroBas koHTpoJibHas paboTta / Bcepoccuiickas 1 bu6saunoTteka [JOK

poBepoYHasi paboTa https://m.edsoo.ru/7f429c6c
103 |[loBTOpEHHE OCHOBHBIX MOHATUWA U METOJI0B Kypca | 1

7 KJ1acca, 060611eHe 3HaHUH
104 |TloBTOpEHHE OCHOBHBIX IOHATUHN U METOZOB Kypca | 1 bubauoTteka LJOK

7 Ky1acca, 060011eHre 3HaHUH https://m.edsoo.ru/7f429f32
105 |TloBTOpEHME OCHOBHBIX MOHATUM U MeTOAOB Kypca | 1 bubauoTteka LJOK

7 Kj1acca, 060011eHhe 3HaHUHI https://m.edsoo.ru/7f42a0e0
106 |[loBTOpEHHE OCHOBHBIX MOHATUN U MeTOI0B Kypca | 1

7 KJy1acca, 0600111eHHe 3HaHUH
107 |TloBTOpEHHWE OCHOBHBIX MOHATUN U MEeTOI0B Kypca | 1 bu6saunoTeka [JOK

7 KJlacca, 0600611 eHe 3HaHUH https://m.edsoo.ru/7f42a27a
108 |[loBTOpEeHMEe OCHOBHBIX MOHATUN U MeTOJOB Kypca | 1 bu6saunoTteka [JOK

7 KJ1acca, 0600611 eHe 3HaHUH https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 108



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHA OCHOBHOU

OBPA30BATEJIbHOMN ITPOT'PAMMBI

npong:;ﬂmoro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTaThl 0CBOCHHH OCHOBHOI
TR o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi
1 Yucna 1 BBIYUCIEHUS
11 BbInonHATE, coueTast yCTHBIE M TUCbMEHHBIE TPUEMBI, apu(METHUECKUE ICHCTBUS C
paLMOHAILHBIMH YU CIIAMU
HaxonuTh 3Hau€HMs YMCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3Hble CIIOCOOB! U
1.2 npuéMbl  BBIYMCICHUS  3HAUCHWH  JAPOOHBIX  BBIPAKEHHH,  COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOU
[lepexoguts OT OAHOM (OPMBI 3aMUCH YUCEN K Apyroi (mpeoOpa3oBHIBATH
1.3 JNECATHUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO POOb)
1.4 CpaBHUBATH U YIOPSJOYNBATH PALIMOHAJIBHBIE YNCIIA
1.5 OKpyIJIsITh Uncia
BbINONMHATE NPUKUIKY M OLIEHKY pe3ylbTara BBIUYMCICHUH, OLEHKY 3HaueHUi
1.6 YUCJIOBBIX BBIPAXEHUH. BBINOIHATH AEHCTBHS CO CTEHNEHSIMHU C HaTypajlbHBIMU
NOKa3aTeNsIMU
1.7 [TpuMeHsTh NPU3HAKK JETUMOCTH, Pa3JI0’KEHNE HA MHOXKUTEJIN HATYPAJIbHBIX YUCEell
Pemate npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOLICHUEM BEJIMYMH,
18 MPONOPLMOHAILHOCTBIO  BEMIMH, MPOLECHTAMH, HHTEPNPETHPOBATH Pe3yIIbTaThl
peleHus 3a1a4 ¢ yuéToOM OrpaHUUYCHMH, CBA3aHHBIX CO CBOMCTBAMM paccMaTpHBae-
MBIX 0OBEKTOB
2 Anrebpanyeckie BhIpaXKeHUs
21 Hcnonp3oBaTh anreOpanyecKyrd TEPMHUHOJOTHIO U CUMBOJMKY, NPUMEHSATH €€ B
’ npoliecce OCBOGHUsI y4eOHOro MaTepHrasa
29 Haxonute 3HaueHuss OyKBEHHBIX BBIPOXEHUH MpU 3aJaHHBIX 3HAYECHUSX
NIEPEMEHHBIX
23 BeimonHATe npeoOpazoBaHMs IEJIOTO0 BBIPRKEHUS B MHOTOYJIEH IPUBEACHUEM
110JI00HBIX CIaraeMbIX, paCKpbITHEM CKOOOK
24 BBINOTHATE YMHOXEHHE OJHOYICHA HA MHOTOWIEH M MHOIOYJIEHA HAa MHOTOYJIEH,
' IPUMEHSTH (HOPMYIIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTU
OcCy1ecTBIATh pa3IoKEHNE MHOTOUYICHOB HA MHOKUTEIH C ITOMOIIBIO BHIHECEHHUS
2.5 3a CKOOKHM OOILIEro MHOXXMTENS, TPYNIHUPOBKH CllaraéMblX, IPUMEHEHUs (Qopmys
COKpPAIIEHHOTO YMHOXKEHUS
26 [TpumensaTs mpeoOpa3oBaHUsI MHOTOUJICHOB AL PEUICHNs PAsTMMHBIX 3a7ad 3
MaTeMaTHKH, CMEXKHBIX IPEIMETOB, U3 PealIbHOM NMPaKTUKU
27 Hcnonp30BaTh CBOWMCTBA CTENEHEH C HATypalbHBIMH IIOKA3aTENsIMU U
' npeoOpa3oBaHus BEIpAKEHUN
3 YpaBHEHMS U HEPABEHCTBA
PemaTs nuHENHbIE ypaBHEHUS C OJIHOM NEPEMEHHOM, IPUMEHSS MTpaBUIIa Iepexoa
3.1 OT MCXOJIHOTO ypaBHEHHUS K PaBHOCWJIbHOMY eMy. [IpoBepsiTh, SBISETCS JH YHUCIIO
KOPHEM YpaBHEHUS
32 [TpumensTh rpaduueckue MeTONbl MpPU PEIICHWU JIMHEWHBIX YpaBHEHUH U UX
CUCTEM
3.3 [TonGupate npuMepsl nap 4YKce, SABISIONMXCS pelIeHHeM JIMHEHHOTO YpaBHEHUS C




ABYMs ICPCMCHHBIMU

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JMHEHHOTO ypaBHEHUS C JBYMs

34 HEPEMEHHBIMHU; N10JIb3YSICh I'Ppa)MKOM, IPUBOAUTH IPUMEPHI PELICHUS] YPABHEHUS
35 Pemats cuctemsl IByX JIMHEHHBIX YPAaBHEHUN C IByMS IEPEMEHHBIMH, B TOM 4HCIIE
rpaduyecKu
CocTaBisITh U pelaTh JMHEWHOE YPaBHEHUE UM CUCTEMY JIMHEHHBIX YpaBHEHUH 110
3.6 YCIOBUIO 3aJaud, WHTEPIPETHPOBATb B COOTBETCTBHMM C KOHTEKCTOM 3aJadud
IIOJIYYEHHBIN pe3ysbTaT
4 Koopnaunats! u rpaduku. yHkuun
N300pakaTb Ha KOOPIMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
4.1 KOOpJMHATaM, JY4H, OTPE3KH, UHTEPBAJIbl, 3alIMChIBATh YHMCIOBBIE IPOMEKYTKH Ha
JIreOpanyeckoM si3blKe
4.2 OtMmeuats B KOOPAMHATHOM IJIOCKOCTU TOUYKH 110 3a/laHHBIM KOOPJIMHATaM
4.3 Crtpouts rpaduku muHeiHbIX QyHKImMA. CTpouts rpaduk QyHKIMM y = [X|
OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
4.4 CKOpPOCTb, BpEMs, pacCTOSHHE, LEHY, KOJIMYECTBO, CTOMMOCTb, IIPOH3-
BOJIUTEJILHOCTh, BpeMsl, 00BbEM pabOoThI
4.5 Haxoxuts 3HaueHne QyHKIMK 10 3HAYCHUIO €€ apryMeHTa
[Tonumare rTpaduueckuii crmocod NpPEACTaBICHUS | aHaIM3a WHPOpPMALUH,
4.6 U3BJICKaTh U UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPaPUKOB PeaIbHBIX MIPOLECCOB U
3aBUCUMOCTEN
IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
Kox IIpoBepsieMblii 31eMEHT COAEP/KAHUA
1 Yricna 1 BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U JECSATHYHBIE, TEPEX0/] OT OJHOW (hopMblI 3amucu Apoden Kk
11 npyroii. IloHsATHE panMOHANBHOIO YHCIA, 3alHCh, CPAaBHEHUE, YIOPSIAOYMBAHHUE
palOHaJIbHBIX YHCE
12 Apudmernueckue neMcTBUS € palUMOHAIBHBIMU YuclIaMHu. PemeHue 3agau U3
peasibHOM MPAKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypaJIbHBIM ITOKAa3aTeleM: OINpejeseHue, npeoOpa3oBaHUe BhIPAXKEHUN
Ha OCHOBE OIpEIeJICHUs], 3aIUCh OOJIBIINX YUCET
14 [IpouieHThl, 3amuch MPOLEHTOB B BUAE ApoOU U ApoOu B BUJE NPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IPOLEHTBI, PEIIEHUE 3a1a4 U3 PEAJIbHON IPAKTUKU
15 [IpumeHeHne TNPU3HAKOB JEIMMOCTH, Ppa3I0KEHHE Ha MHOMXKHUTENNM HaTypaJbHbBIX
qucell
1.6 PeanbpHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasi MPONOPIHOHATBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
21 IlepeMeHHbBIE, YHMCIIOBOE 3HAYEHHWE BBIPAXKEHUS C IepeMeHHOW. JlomycTuMmele
3HAYEHUS IePEMEHHBIX
29 IIpencraBnenne 3aBUCMMOCTH MEXIy BEIMYMHAMU B BHJE (GopMyibl. Beruncienus
o ¢hopmyaam
2.3 IIpeobpa3oBaHre OYKBEHHBIX BBIPQXKEHUMN, TOXKIECTBEHHO PABHbIE BHIPAYKEHUS
2.4 CBOJICTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 Opnownensl W MHorousieHsl. CreneHb MHorowieHa. CrokeHue, BbIYUTAHHE,

YMHO>XCHNUC MHOTOYJICHOB




@opMyJIbl COKPAIEHHOIO YMHOMKEHMs: KBaJgpaT CyMMblI M KBaApaT pPa3HOCTH.

2.6 dopmylia pa3HOCTH KBaJpaToB. Pa3iokeHne MHOTOWICHOB HA MHOKUTEIIN
3 YpaBHeHUs

31 YpaBHEeHHE, KOPECHb YPaBHEHHs,  IIpaBHIa npeoOpa3oBaHusl  ypaBHEHUS,
PaBHOCHJILHOCTh YPaBHEHHM

32 JInneiinoe YPaBHEHHE C OI[HOI\{I' [IEPEMEHHOM, YHMCIIO KOPHEN JIMHEHHOIO YpPaBHEHUS,
pELICHNE JIMHEHHBIX YPaBHEHUN

33 CocrasieHune ypaBHUeHI/II?I II0 YCIOBHIO 3ajayu. PenieHwe TEKCTOBBIX 3a1ad C
IIOMOILBIO YPABHEHUI

3.4 JIuHeltHOE ypaBHEHUE ¢ ABYMs IEPEMEHHBIMU U €ro rpapuk
Cucrema IByX JMHEMHBIX ypaBHEHMH C AByMs IepeMeHHbIMU. PemieHue cucrtem

3.5 ypaBHEHHH cnocoOOM NOJACTaHOBKU. [IpuMepsl pelieHus TEKCTOBBIX 3aJad C
IIOMOILBIO CUCTEM YPAaBHEHUI

4 Koopaunats! u rpaduku. yHkunun

4.1 Koopaunara Touky Ha IpsaMoit

4.2 Uucnosble npoMeKyTKH. PaccTosiHue MeXy 1BYMs TOYKaMH KOOPAMHATHON MPSIMOM

43 HpaMoyrom)Huas{ cucrema koopaunat, ocu OX u Oy. AGcuucca u opIuHaTa TOYKH Ha
KOOPJMHATHOU INIOCKOCTH

44 [Ipumepsl I‘Pa(bI/IKOB, 3agaHHbIX  (popmynamu. UteHue TpauUKOB peaTbHBIX
3aBHCHUMOCTEN

4.5 [Tonsarue Gpynkmun. I'padux Gynkiun. CoiicTBa QyHKIMIA

4.6 JIuneitnas pynaxmys, e€ rpaduk. I'paduk pyaxmmm y = [x|

4.7 I'padmueckoe penienne JIMHEWHBIX YpPaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUI

ITPOBEPAEMBIE HA OI'D 10O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OFPA30BATEJBHON MPOT'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA

Kona IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJIbTaTaM OCBOEHUSI OCHOBHOIM
NpoBePSIEMOro o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111ero 00pa30BaHMs HA OCHOBE
TpedoBaHus orocC
YMeHne omnepupoBaTh MOHSATHUSIMH: MHOXECTBO, IOJMHOKECTBO, OTEpPAIMH Ha
MHOKECTBAMHU; YMEHHUE ONEepUPOBaTh MOHATUSMU: Tpad, CBSA3HBIA Tpad, IepeBo,
1 [IUKJI, TIPUMEHATh WX TPU PEIICHUM 3a7ad; YMEHHE HCIOJIb30BaTh rpaduyeckoe
MPE/ACTABICHHE MHOXECTB JJI ONHUCAHMS PEATbHBIX MPOLIECCOB W SIBJICHUM, MpHU
pEIICHUH 3a7a4 U3 APYTUX y4eOHBIX MPEIMETOB
YMeHue  onepupoBaTb — MHOHATHSIMU:  ONpENEJICHUE,  akCUuoMa,  Teopema,
2 JIOKa3aTeIbCTBO, YMEHHE paclO3HaBaTh HWCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
MNPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA U OTPUIAHUS
BBICKA3bIBaHHUI
YMeHue onepupoBaTh MOHITHAMU: HATypaJbHOE YHCIIO, IPOCTOE M COCTABHOE YHUCIIO,
3 JETMMOCTb HaTypajdbHbIX YKCEN, MPU3HAKH IETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YUCIA,

OOBIKHOBEHHAs IPOOb U JACCSITHYHAS APOOb, CTAHAAPTHHINA BUI YHUCIIA, PAIHOHAIBHOE

4quCJIO0, HUPppallMOHAJIIBHOC 4YHUCIIO, apI/I(I)MCTI/ILIeCKI/Iﬁ KBaI[paTHBIﬁ KOpPCHb, YMCHUC




BBITIOJIHSTH JACUCTBUSL C YUCIIAMH, CPAaBHUBATh U YIOPSAOYMBATH 4YMCia, IPEICTaB-
JSATh YUCIAa HA KOOPJIUHATHON MPSAMOM, OKPYTJISATH YKCia; YMEHHE JIeNaTh IPUKUAKY
U OIICHKY pe3yJIbTaTa BHIYMCICHHI

YMeHue onepupoBaTh NOHATHIMHU: CTETICHB C LIEJIBIM ITOKa3aTeneM, apu(MeTuiaecKuit
KBaJIpaTHbIN KOPEHb, MHOTOUJICH, ajireOpandeckast 1poOb, TOKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJbHOH CTENeHU OOJIbIIE eIMHUIIBI; YMEHHE BBIIOJIHATH PAacd&Thl 10
dopmynam, mnpeoOpazoBaHUSI IENbIX, JAPOOHO-PAIIMOHATBHBIX BBIPAKEHUH U
BBIPQXEHUM C KOPHSAMH, Pa3JIOKEHUE MHOIOWIEHAa HAa MHOXKUTENIH, B TOM YHUCIE C
UCIOJIb30BaHuEM (opMYIT pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue olepupoBaTh IOHATUSAMM: 4YHUCIOBOE PAaBEHCTBO, YPABHEHUE C OAHOU
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHUE pellarh
JUHEWHBIC M KBaJpaTHBIC YPaBHEHUS, TPOOHO-pAIlMOHAIBHBIC YPaBHEHHS C OJHOU
IIEPEMEHHOM, CHCTEMBI JIBYX JMHEHHBIX ypaBHEHUH, JIMHEHHBIC HEPABEHCTBA M MX
CHCTEMBI, KBaJIpaTHbIC U JPOOHO-pallMOHATILHBIE HEPABEHCTBA C OJJHON MEePEMEHHOMH,
B TOM YHUCJIE IIPU PEIICHUM 3aJady U3 APYIMX NPEIMETOB U NPAKTUYECKUX 3a]ay;
YMEHHUE HCIO0JIb30BaTh KOOPAHMHATHYIO IPSAMYI0 M KOOPAMHATHYIO IIJIOCKOCThH IS
N300pakeHMsI pellieHU ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, rpaduk (QyHKIUH, HYTH (YHKIWH,
OPOMEXYTKM  3HAKOIOCTOSTHCTBA,  IPOMEXKYTKM  BO3pacTaHus,  yObIBaHUS,
HauOoJbIlIee U HAUMEHbLIeEe 3HauUeHUs! QYHKIMU; YMEHUE ONEPUPOBATh MOHATHSIMMU:
npsMas IPONOPLUOHATIBHOCTb, JHMHEWHas (QyHKUMA, KBaJpaTHuHass (QYyHKLUS,
oOpaTHasi MPONOPLHMOHAIBHOCTh, Napadosa, runep0osia; yMEHUEe CTPOUTh rpaduxu
GyHKLUMH, WCHONB30BAaTh TIpaduKU A ONpEeAesieHUs] CBOMCTB MPOLIECCOB U
3aBUCUMOCTEH, JUIsl peuleHMs] 3aJad U3 APYrux Y4eOHBbIX IMPEIMETOB U pealbHOU
KU3HHU; YMEHHE BbIpaKaTh (pOpMyJiaMHi 3aBUCUMOCTH MEXKY BEJIMYMHAMU

YMeHue onepupoBaTh IMOHATUSAMH: IIOCIEJOBATEIBHOCTh, apudMeTHyecKas M|
reoMeTpuyecKas IIPOrPECCUH; yMEHHE HCII0JIb30BATh CBOMCTBa
nocjenoBaTenbHOCTEN, (GOPMYINIBI CyMMBbI W OOIIEro 4ieHa MpU pelleHHHu 3a71ad, B
TOM YHCIIE 33J1a4 U3 IPYTUX YU4eOHBIX MPEAMETOB U pEeaTbHOM KU3HU

YMeHue pemath 3alaui pa3HbIX TUIOB (B TOM YMCJE€ Ha MPOLEHTHI, JOJIM U YacTH,
JBUXKEHHE, pabOTy, LIEHYy TOBAPOB M CTOMMOCTb IMOKYIOK M yCIyT, HAJIOTH, 3aJ1a4H U3
o0acT! ynpaBieHMs JUYHBIMH M CeMelHbIMM (MHAHCAMH); YMEHHE COCTaBIISATh
BBIPAaXXCHUSI, YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCIOBHIO 33/1a4H, UCCIIEI0BATh
NOJIY4EHHOE pPEelIeHHEe U OIIEHUBATh MPaBAON0JOOHOCTh MOJYYEHHbIX PE3YJIbTAaTOB

YMeHne onepupoBaTh MOHATHIMHA: GUTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd, JIOMaHas,
yrojl, MHOTOYTOJIbHUK, TpPEYrOJbHUK, PABHOOEAPEHHBIH M PaBHOCTOPOHHMMH
TPEYTOJILHUKH, MPSMOYTOJILHBIN TPEYrOJIbHUK, MEINaHa, OMCCEKTPHUCA U BBICOTA Tpe-
YTOJIbHUKA, YETHIPEXYTOJIbHUK, MapajjienorpaMMm, poM0O, NMpsIMOYTOJIBHUK, KBajaparT,
Tparenus; OKPYKHOCTb, KpYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; ymeHue pemaTh 3aJadd, B TOM YHCIE M3 MOBCEAHEBHOM JXM3HHU, Ha
HAXOXXJCHHE TEOMETPUICCKUX BEITMYMH C TIPUMEHEHHUEM M3YUEHHBIX CBOWCTB (HTYD
U QaKToB

10

YMeHue onepupoBaTh MOHATHSAMHU: PAaBEHCTBO (UTYp, PaBEHCTBO TPEYrOJbHUKOB;
[apaJUIEJIbHOCTh W NEPHEHIUKYISIPHOCTH IPAMBIX, YIrOJ MEXAY IPSMbBIMU,
NEePIEeHIUKYISAP, HAKIOHHAS, MpoeKLus, nogodue ¢uryp, nogo0Hble TPEyroabHHUKH,
CUMMETpHUsI OTHOCHUTEIIBHO TOYKM MU MPSIMOW; yMEHHE pAclO3HaBaTh pPaBEHCTBO,
CUMMETPHIO U noaodue (uryp, mapamienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX B
OKPY’KaIOILEM MUPE

11

YMeHue onepupoBaTh NOHATHAMMU: JUTMHA, PACCTOSIHUE, YTOJl (BeJIMYMHA YTIIa, CHHYC
¥ KOCHHYC YIJIa TPEYTrOJbHUKA), IJIOLa/lb; YMEHUE OLIEHUBAThH pa3Mephl IPEAMETOB U
O00BEKTOB B OKpYXKAlOIIEM MHUpPE; YMEHHE NPUMEHITh (QOpPMYINBl MEepUMeTpa
Y TUIOIIAIM MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTHM M IUIOIIAIM Kpyra, o0bema




IPSIMOYTOJIBHOTO NapajlleNieNuIeia; yYMEHUE IPUMEHSATh NPU3HAKU paBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB TpeyroibHHMKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKUE COOTHOUICHUS Il BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUIOIIAIECH

12

YMenue wu300paxars IUIOCKHE (GUTYphl M MX KOMOWHAIIMH, MPOCTPAaHCTBEHHBIC
(GUTypBI OT PYKH, C MOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB U DJICKTPOHHBIX CPEICTB
110 TEKCTOBOMY HJIM CUMBOJIbHOMY OIMCAHUIO

13

VYMeHue onepupoBaTh IOHATHSAMM:  INPSIMOYrojbHas  CHUCTEMa  KOOpAMHAT;
KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOM3BEJIEHHE BEKTOpA Ha YHUCIIO,
CKaJIIpHOE MPOU3BEJICHHE BEKTOPOB; YMEHHUE UCIOJIb30BATh BEKTOPBl U KOOPIUHATHI
JUIS TIPEACTaBJICHUS JAHHBIX M PELICHHS 3aJad, B TOM YHCJIE W3 JPYTruX y4eOHBIX
IPEIMETOB U peabHOMN KU3HU

14

YMeHue onepupoBaTh MOHATUAMU: CTOJIOUKOBBIC U KPYTOBbIE IUArpaMMbl, TaOJIUIIBL,
cpeaHee apupmeTHyeckoe, MeauaHa, HauOoJIblIee U HAMMEHbIIee 3HaYeHus, pa3Max
YHUCIOBOTO HabOpa; YMEHHE H3BIIEKaTh, MHTEPIPETUPOBATH M IMPEOOPA3OBBIBATH
UHPOpMALIMIO, MPEJCTABICHHYI0 B TaOMUIAX W Ha JAMarpammax, OTpaKarollyro
CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IIPOLIECCOB U SIBICHUM; YMEHHE PaclIO3HABaTh
V3MEHUYMBBIE BEJMYHUHBI B OKPYKAIOIEM MHUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIy4YalHbIM ONBIT (CIyyaillHBIN SKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (JIEMEHTApHBIM MCXO0J) CIy4yalHOro OIBITA, CIy4aiHOe
COOBITHE, BEPOSTHOCTb COOBITUS; YMEHHE HaXOJIUTh BEPOATHOCTH CIy4alHBIX
cOOBITHI B OIBITAX
C PpaBHOBO3MOXKHBIMH 3JE€MEHTapHbIMU COOBITMSIMM; YyMEHHE pelarh 3aJauu
METOZIOM OPTaHU30BAHHOTO Tepedopa M C WCIOIB30BAHUEM TPABUIIA YMHOXKCHUS;
YMEHHE OLICHUBATh BEPOSTHOCTHU PEAJIbHBIX COOBITHM M SIBJIEHUH, MOHMMAaTh POJIb
NPAaKTUYECKH JOCTOBEPHBIX W MAJIOBEPOSITHBIX COOBITHH B OKPY)KAIOIIEM MHUpPE W B
KU3HHM; 3HAKOMCTBO C IOHSATHEM HE3aBHCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM
OOJIBIIINX YHCEN U €T0 POJIBI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOAALUIMA HW3YYEHHBIH METOX Ui pELIeHHs 3aJauu,
IIPUBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE W KU3HU,
pacro3HaBaTh IIPOSIBICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, OIIMCHIBATH
OTJIEIIbHBIC BBIJAIOIINECS PE3YyJbTAThl, IOJYYCHHBIE B XOJ€ Pa3BUTUS MATEMATHKU
KAaK HayKd, IPUBOAUTH IPUMEPBI MAaTeMAaTUYECKUX OTKPBITUA M HX aBTOPOB B
OTEYECTBEHHOW ¥ BCEMUPHOW HUCTOPUH

INEPEYEHbB 2JIEMEHTOB COAEPXKXAHWUS, ITPOBEPAEMBIX HA OI'2 11O

MATEMATHUKE

Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 UYucna v BBIYUCIEHNS
1.1 HarypanbHsle n nensle uncina. [Ipu3Haky AeIMMOCTH HEIbIX YUCEll
1.2 OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOU, MPOLIEHTHI, OECKOHEYHBIE TEPHOANYECKHE APOOH
1.3 ParmonaneHeie uncina. ApudMeTHIecKie onepalyy ¢ paliOHATBHBIMA YHCITAMA
1.4 JlelicTBuTenpHbIe yKcia. ApudMeTndeckie onepannu ¢ JeCTBUTEIbHBIMU YHCIaMU
15 HpI/I6J‘II/I)KéP£HLIC BBIUUCIICHUS, TPaBUJIa OKPYIJIEHHs, MPUKHJKA M OLEHKa pe3yibTara
BBIYUCIICHHUH
2 Anrebpanueckue BbIpaKEeHUs




2.1

bykBeHHbIE BbIpa)KEHHUSI (BBIPAKEHUS! C IEPEMEHHBIMU )

Crenenb ¢ uensiM MokaszateneMm. CTeneHb C palUOHAIBHBIM MoKa3aTenem. CBOMCTBa

2.2
CTENEeHU
2.3 MHorouieHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HevicTBus
¢ apu(METUIECKIMH KOPHSIMHU HATYPAITbHOUW CTENIEHU
3 YpaBHEeHMs U HEPABEHCTBA
3.1 Ilenbie u 1poOHO-panoHAIbHBIE ypaBHEHUs.. CUCTEMBI M COBOKYITHOCTH YPaBHEHUH
3.2 Ienpie u poOHO-panrioHaNbHBIC HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABCHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBble OCIEI0BATEIBHOCTH
4.1 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUA OCIEN0BATEILHOCTEN
4.2 Apudmernueckas U reomeTpudeckas nporpeccuu. DopMyia CI0KHBIX MPOILIEHTOB
o) DyHKIMH
@Oynkius, crmocodbl 3amanus QyHkuuu. [papux ¢ynkumu. OOmacTs onpeneneHus u
51 MHOKeCTBO 3HaueHuM Qynkuuu. Hymu ¢yakunuu. [IpoMexyTku 3HAKOMOCTOSHCTBA.
[TpoMexyTk MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl HW MUHUMYMBI  (YHKIIHH.
Haubonbiiee u HanMeHbliee 3HaueHne (QYHKINUN Ha IPOMEXKYTKE
6 Koopaunats! Ha IpsIMOi M INIOCKOCTH
6.1 Koopaunaraas npsmas
6.2 JlexkapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gurypsl u UX CBOICTBa
7.2 TpeyronbHuK
7.3 MHOroyrojabHUKu
7.4 OKpY>KHOCTb U KpyT
7.5 W3mepenune reoMeTpuiaecKux BeTUIHH
7.6 BekTopsl Ha TiockocTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'pads




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Marematuka. Anrebpa: 7-i kiacc: 0a30BBIM ypoOBeHb: Y4eOHUK; 15-¢ u3gaHue,
nepepadoranHoe MakapsiueB FO.H., Munmiok H.I'., HemxoB K.M. u np.; non
penakuuein  TemsikoBckoro C.A. AkuuoHepHoe ob6mectBo  «M3mareabcTBo
«IIpocBemienue»

CaMocTosiTebHbIE M KOHTPOJbHBIE Pa0OTHI O MaTeMaTHke. 7-9 kinacc./Epiiosa
A.IL., I'onno6opoarsko B.B.

I'naszkoB FO.A., 'anamsuin M.S1. KoHTposibHBIE U3MEPUTENBHBIE MATEPUATIBI
anredpa 7 knacc. M. U3gatenbetBo «Jk3ameny, 2024,

METOONYECKUE MATEPHUAJIBI 1JId YYUTEJIA

[IpumepHast mporpamma 1o MaTeMaTUKe Il OCHOBHOU IIKOJIBI — M.: IIpocBenienue,
2023.

Munmtok H.I'., lneikoBa W.C. MeToaudeckue pexoMeHmanuu 7 kiacc. Ilocobue
s yaurens M.: IIpocsenienue, 2024.

Koxos B.U., KpaiineBa JI.b. Ypoku anreOpsl B 7 kilacce: KHUTA i yuutens. M.:
[Ipocsemenne, 2023.

HUD®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NUHTEPHET

http://school-collection.edu.ru/

http://fcior.edu.ru/methods

http://www.school.mipt.ru/

https://teach-shzz.jimdo.com/


http://school-collection.edu.ru/
http://fcior.edu.ru/methods
http://www.school.mipt.ru/
https://teach-shzz.jimdo.com/

		2025-09-01T13:36:27+0300
	ГБПОУ "ВСМШ (колледж)"




