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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma yueOHOro Kypca «Anredpa M Hayana MaTeMaTHYeCKOTO
aHayn3a» 0a3oBoro ypoBHs s oOywarommxcs 10 —11 kimaccoB pa3paboTaHa Ha
ocHoBe DenepanbHOrO rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CPEIHEro
oOmero oOpa3oBaHusA, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
MPEABSBISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, W TPATULUN POCCUHCKOIO
oOpaszoBanmsi. Peanmzanus nporpaMmbl OOECIIEYMBAET OBJIAJACHHE KIFOUECBBIMU
KOMIIETEHIIUSMH, COCTaBIISIOIIMMU OCHOBY JUIsl CAMOPa3BUTUSL M HEMPEPBIBHOIO
oOpa3oBaHMsl, LIEIOCTHOCTh OOLIEKYJbTYPHOT'O, JIMYHOCTHOTO M IO3HABATEIbHOIO
Pa3BUTHUS JTUYHOCTU OOYUAIOIINUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Aunrebpa u Havasa MaTeMaTHYECKOTO aHaJIM3a» SBISETCS OAHUM U3
HanboJsiee 3HAYUMbIX B IIPOTrPaMME CTapIlIEH LIKOJbI, IOCKOJIBbKY, C OJHOW CTOPOHBI,
OH o00ecreynBaeT HMHCTPYMEHTAIbHYIO 0a3y [UIsl M3y4yeHUs BCEX €CTECTBEHHO-
Hay4HbIX KypCOB, & C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPaKTHOE
MBIIUICHHE Y4YalllUXCi Ha YpPOBHE, HEOOXOJMMOM JUIsl OCBOEHHS KypCOB
MH(POpPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B paMkax maHHOro Kypca
ydallMecss OBJIAIEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMyIUpYET CBOU JOCTHKEHUS B MaTeMaTH4ecKoi (hopme.

Kypc anrebpbl u Havyal MareMaTHUYECKOro aHaliM3a 3aKJIaJblBa€T OCHOBY HJIs
YCHEIIHOTO OBJIAJICHUs 3aKOHAMHU (PU3MKH, XUMHUH, OMOJIOTHH, TOHUMAHHSI OCHOBHBIX
TEHJCHLUUNA SKOHOMUKHM M OOIIECTBEHHOM JKM3HM, IMO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh
MX B TIOBCEAHEBHOW XU3HU. B Toke BpeMsl oBilajieHue aOCTPAKTHBIMU U JIOTUYECKU
CTPOIMMH MaTEMaTUYECKMMH KOHCTPYKLMSAMMU pa3BUBACT YMEHHUE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh WMCTUHHOCTh  YTBEPXKIEHHUS, HCIOJIb30BAThH
0000IIeHNe W KOHKPETH3aluio, a0CTparupoBaHUE U aHaIOrHio, (opMUpyer
KpEaTUBHOE M KpPUTHYECKOE MblluleHHe. B xoze u3ydenus anrebOpbl U Hauail
MaTeMaTH4YeCKOr0 aHajii3a B CTapIIEH IIKOJE ydYaliuecs MOJIyYaroT HOBBIM OIIBIT
pelIeHUsT NPUKIAJHBIX 331a4, CAMOCTOSATEIIBHOIO IIOCTPOCHUsS MAaTeMaTHUYECKUX
MOJIEJIEN PEATIbHBIX CUTYallMi U MHTEPIIPETALMU NIOJYYEHHBIX PEIICHUH, 3HAKOMSTCS
C IpUMeEpPaMu MaTeMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U B UCKYCCTBE,
C BBIIAIOIIUMUCA MAaTEMAaTUYECKUMU OTKPBITUSMU U UX aBTOPaMHU.

Kypc oOnamaer 3HauMTENbHBIM BOCHUTATENIBHBIM IOTEHLUAIOM, KOTOPBIH
peasin3yeTcsi Kak 4yepe3 ydeOHbId Marepual, CHocoOCTBYOLMI (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHMS, TaK W 4epe3 cHernupuky ydeOHOH [esATenbHOCTH,
TpeOyIoLENd CaMOCTOSTENBHOCTH, aKKYPAaTHOCTH, TPOJOJIKUTEIbHON KOHUEHTPALIMH
BHMMAaHUs U OTBETCTBEHHOCTH 34 IIOJIYYEHHBIN PE3YiIbTaT.



B ocHoBe Meronuku oOydeHus anreOpe U HadajlaM MaTEMaTHYECKOTO aHalln3a
JICKUT ACSITeIbHOCTHBIN NMPUHIUI 00YUYCHHS.

CtpykTypa Kypca «Anredpa ¥ Hayajla MaTeMaTUYECKOro aHajin3a» BKIIOYAET
CIEAYIOUIUE COAEpKATEIbHO-METOANYECKHE JUHUU: «YUucaa W BBIYUCICHUSY,
«DyHKIIUU U TpaPuKuy, «YpaBHEHHs U HepaBeHCTBa», «Hadana maTemaTHueckoro
aHanu3a», «MHOXkecTBa U JIOTUKa». Bce OCHOBHBIE COIEPKATEIBHO-METOINYECKUE
JUHUM W3Yy4YalOTCS HAa MPOTSDKEHMHM JABYX JieT OOy4YeHMs B CTapulieil IKoJie,
€CTECTBEHHO JOIOJHSAS APYT JIPyra U MOCTENEHHO HACHIIAsCh HOBBIMM TEMaMH U
paznenamu. JlaHHBIN Kypc SIBISIETCS MHTETPATUBHBIM, TOCKOJIBKY OOBEUHSIET B ceOe
COJIepKaHUE HECKOJIbKMX MAaTeMaTUYeCKUX IUCLHMIUIMH: anredpa, TPUrOHOMETPUS,
MATEMATUYECKUN aHAIIN3, TEOpUsS MHOXKECTB M Jip. Ilo Mepe Toro kak ydamuecs
OBJIAJICBAIOT BCE Oojiee IIMPOKUM MaTEeMaTHUYECKUM  ammapaToM, Yy HHX
[OCIEI0BaTeNbHO  (POPMHUpPYETCSI U COBEPLIEHCTBYETCS  YMEHUE  CTPOUTH
MaTEMaTUYECKYI0 MOJIENb PEAIbHOM CHUTyallud, IPUMEHSTh 3HAHUS, [TOJIYYEHHBIE B
Kypce «Airedpa ¥ HayajJla MaTeMAaTHYECKOro aHalu3ay, [JIsl  PEIICHHS
CaMOCTOATENbHO  CHOPMYJIMPOBAHHOW  MaTeMaTHUYeCKOW  3aJadd, a  3aTeM
MUHTEPIPETUPOBATH MOJYyYEHHBIN pE3yJIbTaT.

CopnepxarenpHo-MeTOAMYECKAs JHMHUS «YHClIa M BBIYMCIICHHSD 3aBEPIIACT
(opMHpOBaHKE HABBIKOB MCIIOJIB30BAHUS JIEUCTBUTENIBHBIX YHCEN, KOTOpPOE ObLIO
HayaTo B OCHOBHOM mikojie. B crapmieil mikojie ocob0oe BHUMaHUE YJIENSeTCs
(GOpMHPOBAHMIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIOYAKOIIUX B ce0s
UCIIOJIb30BaHUE PA3NIUYHBIX (OpM 3amucH JIEHCTBUTENIBHOIO 4YHCIA, yMEHHE
pPalMOHAJIBHO BBINOJHATH JIEUCTBUSI C HHUMH, J€JaTh HPHUKUAKY, OLIEHHUBATh
pesynbrar. OOy4aromuecss MNOJYy4YalOT HABBIKM MNPUOIMKEHHBIX BBIUMCICHUMH,
BBITIOJTHEHUSI JEUCTBUM C UMCJIaMH, 3allMCaHHBIMM B CTaHJIApTHOU (Qopme,
UCII0JIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHUIA.

JIuans «YpaBHEHHsT W HEPABEHCTBA» PEAIM3YETCS] HAa NPOTSIKEHWU BCErO
oOyueHusi B cTaplield MIKOJIe, MOCKOJbKY B KaXIOM pasleie MNporpaMmbl
IPEeIyCMOTPEHO pEIIEHUE COOTBETCTBYIOMIMX 3aaad. OOywaromuecs OBJaJeBaloT
Pa3IMYHBIMA  METOJAMH PEIICHUS UEJbIX, PALNUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeIbHbBIX, JOTapU(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB
u ux cucreM. [lomydyeHHble yMEHUsI UCHOJIB3YIOTCS MPHU HCCIENTOBAaHUM (QYHKUUN C
NOMOIIBIO MPOU3BOAHOM, PEIICHUU MPHUKIAIHBIX 3a7ad M 3aJa4 Ha HaxO0KICHHUE
HauOOJBIINX U HAMMEHBIINX 3HauYeHUW (yHKUMU. JlaHHAs copepaTenbHas JTUHUSA
BKJIIOYAET B ce0s1 Takke OpMUPOBAHUE YMEHUH BBINIOJIHATH PacUEThI MO (popMyIiam,
npeoOpa3oBaHus LENbIX, PAIIHOHAIBHBIX, HPPAUOHATBHBIX U TPUTOHOMETPHUUECKHIX
BBIPAXKEHUH, a TaK)Ke BBIPAKEHUH, COAEpKAIUX CTeNneHH U jorapudmel. brarogaps
U3YYEHUIO alNreOpamyeckoro marepuaiga MPOUCXOJUT JajdbHEHIee pa3BUTHE
AITOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHHS Y4alUXCs, (OPMUPYIOTCS HABBIKU
JeNyKTUBHBIX PAacCyXIE€HUH, padOThl C CHMBOJBHBIMU (hOpMaMu, MPEICTABICHUS
3aKOHOMEPHOCTEH ¥ 3aBUCHMOCTEH B BHUJE PAaBEHCTB M HEPAaBEHCTB. AureOpa



npeniaraeT d(pQexTUBHbIE HHCTPYMEHTHI [UIsl PEIICHUs TMPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJAJHO JIEMOHCTPHUPYET CBOM BO3MOXHOCTH KakK
A3BIKA HAYKU.

CopepxarenpHo-MeTonuyeckass JuHUS «DyHKkunn u  rpaduku»  TECHO
IIEpEIUIETAeTCs ¢ APYTHUMH JIMHUSAMU Kypca, ITOCKOJBKY B KAKOM-TO CMBICIIE 3a0aET
ITOCJIEA0BATEIBLHOCTh M3YYEHHsS MaTepuana. M3yyeHne creneHHOM, NOKa3aTelbHOM,
JorapuMHUUECKOd M TPUTOHOMETPHUUYECKUX (YHKIMM, WX CBOWCTB U Tpa(uKOB,
UCIOJb30BaHUE (DYHKUMN JJIs pelleHus 3a4ad U3 APYTUX Y4EeOHBIX MPEIMETOB U
peanbHOM XU3HM TECHO CBSI3aHO KakK C MaTeMaTH4YECKUM aHaJIM30M, TaK U C
pelIeHueM ypaBHEHM W HepaBeHCTB. [Ipum 3ToM OOapIIOE BHUMaHUE YAENAETCA
(OpMHpPOBaHUIO YMEHUS BBIpAaXaTh (POPMyJIaMH 3aBUCUMOCTH MEXIY Pa3THYHBIMUA
BEJIMUYMHAMU, UCCIIEI0BATh MOJTYYEHHbIE (PYHKIMH, CTPOUTh UX rpaduku. Marepuan
OTOM COJEPKATEJIIbHOM JIMHUM HAalEJIeH Ha pa3BUTHE YMEHUHA U HAaBBIKOB,
MO3BOJISIOIIMX BBIPAXATh 3aBUCUMOCTH MEXAY BEJIMUMHAMHU B Pa3iHMuHON (opme:
aHAJIUTHYECKOU, rpaduyeckoi U cioBecHOU. Ero nzydyenue cnocoOCTBYET pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K OOOOLIEHUI0O M KOHKPETU3ALHH,
UCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass JmHMS «Hayama MareMaTnyeckoro asaiaus3a» I03BOJISET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYECKHX, TaK M NPUKIAIHBIX 3a7ad,
JOCTYIHBIX OOYYarOIIMMCS, Y KOTOPBIX MOSBISIETCS BO3MOKHOCTh HMCCIIEIOBaTh U
CTpOUTh TpaduKu PYHKIUH, ONPEAETIATh UX HauOOJIbIINE U HAUMEHbBIIINE 3HAUYCHUS,
BBIUUCIATH IJIOWAAN (GUTYp U OOBEMBI Tel, HAaXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas colep)KaresibHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
IIOCTPOCHUSI MATEMaTUYECKUX MOJENEH pEajJbHbIX CUTYyallud, HaXOXKICHUS
HAWIy4YIIETO PEMIEHUS B NPUKIATHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHYECKHX,
3aJjayax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYECKOro aHajiau3a CIIOCOOCTBYET
pa3BUTHIO aOCTPAaKTHOTO, (OPMaIbHO-JIOTMUECKOrO0 U KPEaTMBHOIO MBIILJICHUS,
(opMUPOBaHNIO YMEHUI paclO3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMAaTHKH B HayKe,
TeXHUKEe U ucKyccTBe. OOydaronmiyecss y3HAIOT O BBLAAIOUIMXCS pe3yJbTaTax,
MOJIYYCHHBIX B XOJI€ pa3BUTUS MATEMATUKHU KaK HAYKH, U UX aBTOpPaX.

ConepxarenpHo-MeTOAMYECKas JUHUSA «MHOXECTBa W JIOTMKa» B OCHOBHOM
IIOCBSIIEHA  DJJIEMEHTAM  TEOPUM  MHOXKECTB. [ €OpETMKO-MHOKECTBEHHBIC
IPEACTABICHUS MTPOHU3BIBAIOT BECHh KypC IIKOJBHOM MAaTEMATUKH W MPEAJIararoT
Han0oJiee YHUBEPCAIBbHBIM SI3BIK, OOBEIUHSAIONIUN BCE pa3ieibl MAaTEeMAaTHKU U €€
NPUIOKEHUM, OHM CBS3bIBAIOT Pa3HbIE MATEMAaTUYECKUE NHUCIUIUIMHBI B €IUHOE
nenoe. [loaTroMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY IOHUMATh TEOPETHKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMAaTUKWM W HCIIOJIB30BaTh €ro Juis
BBIPAJKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa u Hauajga MaTEMAaTUYECKOTO aHAIN3a» MIPUCYTCTBYIOT TaKkKe
OCHOBbI MAaTE€MaTH4YE€CKOI0 MOJEIUPOBAHUS, KOTOpPHIE MPHU3BAHBI CHOPMUPOBATH
HAaBBIKM MOCTPOECHUSI MOJIEIEN PEaJbHbIX CUTYyal[ui, UCCIECIOBAHNS ITUX MOJEIIEH C



MOMOUIBIO amnmapara aireOppl W MaTEMaTHUYECKOrO aHalh3a WU WHTEpIpEeTalnu
MOJIyYEHHBIX PpE3yJbTaToB. Takue 3alaHus BIUIETEHbl B KaXAbld W3 pa3JesioB
IPOrpaMMBbl, ITOCKOJIbKY BECh MAaTEpHANl Kypca IIUPOKO UCIOIb3YETCS JJIS PELICHHUS
NPUKIAIHBIX 3anad. [Ipu pemeHun peanbHbIX MPAKTUYECKUX 3a7ad  ydalluecs
pa3BUBAIOT HAOJI0IaTEIbHOCTD, yMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HUCIHOJIB30BaTh AaHAJIOTHIO, 0000HmaTh M KOHKPETH3UPOBATH
npobsieMy. JlesTenbHOCTh IO POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 33724
OpraHu3yeTcsi B IIpollecce M3Y4YEHHs BCEX TeM Kypca «Ainredpa W Hayaia
MaTeMaTH4YECKOr0 AaHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM miiaHe Ha U3ydeHHe Kypca aareOpbl M1 Hayal MaTEMaTHYECKOTO aHAIn3a
Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Heaenmto B 10 kiacce u 3 yaca B HEAEINIO B
11 knacce, Bcero 3a aBa roga ooyuenus — 170 gacos.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Panmonanehpie umucia. OOBIKHOBEHHBIE U JI€CATUYHBIE JApOOHU, MPOLEHTHI,
OCCKOHEYHbIE  TNEepUOIWYEecCKUe  apodu.  ApudmeTudyeckue  omepaluu ¢
paloHaIbHBIMU YUCIIaMH, TpeoOpa3oBaHMsl YUCIOBBIX BbIpakeHUH. [Ipumenenue
ApoOeil M MPOLIEHTOB JUIsl PEIICHUS MPUKIAAHBIX 33ad W3 Pa3IUYHBIX OTpacien
3HAHUU U PEAJIbHOMN KU3HU.

HenicrBurenpHple  4yucia. PanuoHanpHble W UPPALMOHAIBHBIE  YHCIIA.
ApudmMernueckre onepaudd C JACHCTBUTENbHBIMH YHuciIaMH. [IpuOnmxEHHBbIC
BBIYMCIICHUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenb ¢ 1enbM nokasaresieM. CtannapTHas (hopma 3anucu JeHCTBUTEIBHOTO
yucna. Vcnone3oBanue noaxondmedl (GopMbl 3amucy JEUCTBUTENBHBIX 4YMUCEN IS
peLIeHNs PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApudmMernuecknii  KOpeHb ~ HaTypajipHOM  crteneHu.  JleiictBusa ¢
apu(PpMETUYECKUMH KOPHSIMH HATypAJIbHON CTENIEHHU.

CHHyC, KOCMHYC M TaHI€HC YMCIIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBIE
TPUTOHOMETpUUYECKUE (OPMYIIBI.

YpaBHeHHE, KOPEHb YpaBHEHUs. HepaBeHCTBO, pelleHue HepaBeHcTBa. MeTton
MHTEPBAJIOB.

Peenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUNM U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a1ad U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOU KU3HH.

DYyHKIUHN U TPAPUKU

Oynk1us, cnocoos! 3ananus Gyukmuu. ['paduk dyakumun. Bzaumuo o6patHbie
byHKIIUN.

OOnacTh ompeseNieHuss U MHOXECTBO 3HaueHUd (yHkuuu. Hymu ¢yHkimm.
[TpoMexxyTku 3HaKOIOCTOSTHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

CrenenHast QpyHKIUsI C HaTypaldbHBIM U LIETbIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTEHICHH.

Tpuronomerprueckass OKPYKHOCTb, ONPEACIEHUE  TPUTOHOMETPUYECKHUX
(GYHKUIUNA YUCIOBOTO apryMEeHTA.

Hayaja MmaTeMaTH4ecKOro aHajamnsa



[TocnenoBatensHOCTH, CIOCOOBI 3alaHUsI MOCTEAOBAaTeIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHeuHo yObIBaroias
reomerpuyeckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lcnonb3oBanue mnporpeccuu uist
peIICHUs PEAbHBIX 33/1a4 MTPUKIAJHOIO XapaKTepa.

MHoxecTBa M JIOTUKA

MHO»XeCTBO, oOmepaluu Haja MHOXkecTBaMmH. [luarpammel Oiinepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara [Js OINHCaHUus peabHBIX
MPOIIECCOB U ABJICHUHN, IPU PEIICHUM 3aJ]1a4 U3 IPYTUX YYEOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucaa 1 BBIYUCTCHUSA

HarypanbHabie u nensle yncia. [IpusHaku 1eIMMOCTH LEIIbIX YHACEIL.

CreneHb ¢ palHOHAIBHBIM MOKa3aTeneM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JleciTHUHbIE U HATypaIbHbIE JJOTapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaXeHU, COACPKANTUX JTOTAapU(MBI.

[IpeoOpa3oBaHue BBIpAXKEHUM, COJEpKALUIUX CTENEHH C PaluOHAIbHBIM
ITOKA3aTEeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YpPaBHEHMS U HEPABEHCTBA.

Jlorapugmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucrteMbl NMHENHBIX YpaBHEHUM. PellleHHe NpUKIagHBIX 3a4ad C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPaBHEHHM.

CucTeMbl U1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMmeHenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHUX
3a/1a4 ¥ 3a71a4 U3 Pa3IMuHbIX 00JIacTel HAyKW U PEAIbHON KU3HHU.

DYyHKIUHN U TPAPUKU

Oyukuus. [lepuognueckue ¢pynkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKIIUU.
Makcumymbl U1 MUHUMYMbl (yHKIuU. HaunOonbliee ¥ HauMeHblee 3HAYCHUE
(GYHKIIUY Ha TPOMEKYTKE.

Tpuronomerpuyeckue PyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTtenbHas u orapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.

Ucnonb3oBanue rpadhukoB (YHKIUMNA Ui PEIICHUS yYpaBHEHUM W JIMHEHMHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (YHKIUN OIS HUCCIEIOBAHMUS IPOLIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HMUKAIOT MpU PEUICHUH 3aJlad U3 JAPYTUX Y4eOHbIX
IPEAMETOB U PEATLHOM KU3HMU.



Hauajna MaTeMaTH4ecKOro aHajan3a

HenpepriBable GpyHKIIMN. MeTO1 MHTEPBAJIOB JIJIsl pEIICHHS] HEPABEHCTB.

[IpousBoanas pyHkiuu. ['eomeTprudeckuii U GU3NIECKUN CMBICIT TPOU3BOTHOM.

[IpousBoaHbie neMeHTapHbIX QYHKIMH. DOpMYITbl HAXOXKIEHUS TPOU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKITHIA.

[IpumeHeHrne TPOM3BOAHON K HCCIEAOBaHWIO (YHKIUH Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHne HanOONBIIETO M HAUMEHBINETO 3HaueHUs (PYHKIHH Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOAHOM U1 HAXOXKICHUS HAWIY4YlIEro pEUIEHUs B
MPUKJIAIHBIX 3a7a4ax, JUid OMpeesIeHUs CKOPOCTH MPOLecca, 3aIaHHOTO (POpMYJIIOoii
WU TpadUKOM.

[TepBooOpaznas. Tabnuiia nepBooOPa3HBIX.

WNurerpai, ero reoMmeTpudeckuii u Gu3ndeckuit cMbIci. Berunciaenue nHTerpaia
no ¢opmyne Herotona—Jleitbuuiia.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0ro npcamMcecTa «Marematuka» JOJIDKHO o0ecreynBaTh AJOCTHKCHHUC Ha YPOBHC CpPCIAHCTO 06HICFO
O6pa3OBaHI/I$I CIICAYIOMUX JIMIYHOCTHBIX, MCTAIIPECAMCETHBIX U IIPECAMCTHBIX O6p330BaTeJ'IBHBIX PE3YJIIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl y4eOHOT0 ipeaMeTa «MaTeMaTuka» XapakTepu3yroTCs:

['pax1anckoe BOCIIUTaHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UITMK 00YyYaIOMIerocss KaKk aKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHMCKOTO
oO111ecTBa, MPEACTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP
IpaXIaHCKOTO oOIlecTBa (BBIOOPHI, OMPOCHI W IMp.), YMEHUEM B3aUMOJEHCTBOBaTh C COIMAJIbLHBIMA HHCTUTyTaMU B
COOTBETCTBUHM C UX PYHKIMSIMU U Ha3HAYCHUEM.

[TaTproTHyecKkO€ BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOMN T'PaKIaHCKON HUIESHTUYHOCTH, YBAXKECHHS K MPOLIJIOMY M HACTOSIIEMY POCCHUHUCKOM
MAaTEMATUKH, LEHHOCTHBIM OTHOIICHUEM K JOCTHUXKEHHUSIM POCCUHUCKHMX MAaTEMAaTUKOB U POCCUHUCKONM MaTEMAaTUYECKOMN
IIKOJIBI, K UCIIOIb30BAHUIO 3TUX JOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTHIX, cPpepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHMCKOTO HapoJia; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO
MOBEJICHUS, CBI3aHHOTO C MNPAKTUYECKUM IMPUMEHECHUEM JIOCTHKCHUW HAyKW M JAESITEIBbHOCTBIO YYEHOTO; OCO3HAHHUEM
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO OYAYIIEro.

DCTETUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKJIIOYas SCTETUKY MAaTeMAaTHUYECKHMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELICHUH, PACCYKICHUIN; BOCIPUUMYHUBOCTHIO K MATEMATUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUSI TIPUMEHSITh MaTeMaTHUYECKHE 3HAHUS B MHTEpecax 3JI0pOBOTO M Oe30macHOTo oOpasza
KU3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3J0pOBBIO (370pOBO€ MHUTaHWE, COATIAHCUPOBAHHBIA PEKUM 3aHATUU U
OTIbIXa, peryisipHas (Qu3ndeckas aKTUBHOCTH); (PU3WYECKOTO COBEPIICHCTBOBAHUA, TMPH 3aHATUSX CIHOPTHUBHO-
03JI0POBUTEJILHON JAEATEILHOCTHIO.



TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIIOOWS; MHTEPECOM K pa3udHbIM cdepam mpodeccrnoHanbHON
NEATEeIIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM W €€ MPUIOKCHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp OyyIieit
npodeccur MW peaau30BbIBaTh COOCTBEHHBIE >KM3HECHHBIC ILIaHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K MAaTeMaTHYECKOMY
0o0pa3oBaHUIO M CamMOOOpPAa30BAaHUIO HA MPOTSDKCHUHM BCEW XKU3HHM; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B pEIICHUU
MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HAIIPaBIECHHOCTH.

DKOJIOTrMYeCKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKOW KYJIbTYPhbl, TOHUMAHUEM BIIMSHUS COIMAIbHO-3KOHOMHUYECKUX IPOIIECCOB Ha
COCTOSIHHE TIPUPOTHON M COIMAIBHOM Cpeibl, 0CO3HAHUEM TII00aIbHOTO XapaKTepa AKOJOTHUYECKUX MPOOJIeM; OpHUeHTAIueH
Ha NIPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUM JJIsSl PEIICHUS 3a7]a4 B 00JIaCTU OKPY>KaIOIIEH cpe/ibl, IJIaHUPOBAHUS TOCTYIIKOB U
OIIEHKH MX BO3MOXHBIX MOCIEJACTBUM JIJI1 OKPY>KAIOIIEeH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIICCTBEHHOM
MPaKTUKHA, TOHUMaHUEM MaTeMaTHYeCKOM HayKh Kak c]epbl YeIOBEYECKOM [EATEIIbHOCTH, 3TarnoB €€ pa3BUTHS U
3HAYUMOCTH JIJISI PA3BUTHUS LIUBUIIN3AINH; OBJIQJCHUEM S3bIKOM MAaTeMaTUKU U MAaTEeMaTUYECKOW KYyJbTYpOil Kak Cpe/ICTBOM
MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISITH TPOCKTHYIO U UCCIIEIOBATEIILCKYIO JIESITEILHOCTh MHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeAMETHBIC PE3yJIbTaThl OCBOCHHMS IMPOrpaMMBl ydeOHOro TmipeaMmera «MaTeMaThukay XapaKTCpH3YHOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMH HO3ZHAGAMETbHBIMU OCUCMBUIMU, VHUBEPCATIbHLIMU KOMMYHUKAMUSHLIMU OeUCEUSMU,
VHUBEPCAIbHLIMU Pe2YTISIMUBHBIMU OetiCMBUSIMUL.

1) Vuueepcanvhvie nosmasamenvhvle Oeticmeus, obecnewusaiom hopmuposanue 6aA3068blX KOSHUMUBHBIX NPOYUECCO8
ooyuarowuxcs (0coenue Memooo8 NO3ZHAHUSA OKPYIHCAIOUWe20 MUpa,; NPUMEHeHUe JI02ULeCKUX, UCCIe008AMENbCKUX Onepayul,
YMeHull pabomams ¢ uH@opmayueti).

bazoBrie JorHUYeCcKUE ICHUCTBUS:

e BBUBJIATH M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMATHUECKUX OOBEKTOB, MOHATHH, OTHOIICHUN MEXKTY

HOHATHUSAMHU;, (OPMYJIUPOBATH OINpPEACICHUS TOHATHH; yCTaHABIMBATH CYIICCTBCHHBIA IMPH3HAK KIACCHU(PUKALNH,
OCHOBaHUS JIJIs1 000OIICHUS ¥ CPaBHEHUS, KPUTEPHH ITPOBOAMMOIO aHAJIH3a,



BOCIPUHUMATh, (OPMYIMPOBATh U MPEOOPA30BBIBATH CYXKJIEHUS: YTBEPAUTEIbHBIC U OTPULATENIbHbIC, TUHUYHEIC,
YacTHBIE U OOIIKE; YCIOBHBIC;

BBISIBJISITH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTUBOpEUMs B (haKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKACHUAX; IIPeUIaraTb KPUTEPUH JIUIS BBIBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JenaTb BBIBOABI C MCIHOJIB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX M HWHAYKTHBHBIX YMO3AKJIIOYEHHH,
YMO3aKJIKOUYCHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIBHO JIOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIECHUU (IpsiMble M OT MPOTHUBHOIO),
BBICTpauBaTh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXACHUS U
BBIBOJIBL;

BBIOMPATHh CHOCO0 peleHus yueOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHUs, BBIOMpATh Haubosee
MOAXOSIINNA C YIETOM CaAMOCTOSITENIBHO BbIIEJIEHHBIX KPUTEPHUEB).

bazoBrie HCCIICAOBATCIBCKUC HGﬁCTBHH:

UCIIOJIb30BATh BOMPOCHI KaK MCCIIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;, (hOPMYIUPOBATH BOMIPOCHI, (DUKCUPYIOIINE
IPOTUBOpEYHE, MPOOJIEMy, YCTaHABIMBATh MCKOMOE U JIaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATh CBOIO
MO3UIINIO0, MHCHHE,

MPOBOANTH CaMOCTOSITENIPHO CIUIAHWPOBAHHBIM OSKCIIEPUMEHT, HCCIEAOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEU
MaTEMaTU4YECKOro OOBEKTa, SIBJIICHUS, MPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
npoueccamy;

CaMOCTOSITeNIbHO  (hopMyHpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOIOB U 0000IICHHMIA;

MIPOTHO3WPOBATh BO3MOYKHOE PA3BUTHE IPOIIECCa, a TAKKE BBIIBUTATH MPEAMOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHUSIX.

PaboTa ¢ uadopmarueii:

BBISIBJISITH AeULIMTHI HHPOpMAITUH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha BOMPOC U IS PEIICHUS 3a]1auu;
BBIOMpaTh HMH(POPMAIMIO U3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIW3UPOBATh, CHUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHOOPMAITUIO PA3TUIHBIX BUIOB B (OPM MPEICTABICHNUS,

CTPYKTYPHUPOBATh HHPOPMAIIUIO, MPEACTABIATE €€ B Pa3IMUHbBIX (PopMax, WILTIOCTPUPOBAThH TpadUUIECKH;

OIICHUBATh HAAEKHOCTh HH(OPMAITUHU TIO CAMOCTOSTENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.



2) Vuueepcanvhvie KOMMYHUKAMUGHBIE Oelicmeus, o00ecneyusaiom cQhopmMuposaHHoOCmy COYUATbHBIX HABLIKOG
00yYaArOUUXCHL.
OO0urenue:

BOCIIPUHUMATh U (POPMYIHUPOBATH CY>KJIEHHUS B COOTBETCTBUU C YCJIOBUSIMU U IENISAMH OOIIECHMS; SICHO, TOYHO,
rPaMOTHO BBIPAKATh CBOIO TOYKY 3PEHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOIy PEIICHUs
3a/1a4d, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YJIbTAT;

B XOJ€ OOCYXXIEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJIaeMOW TEeMbI, NpPOOJIEMBbI, pelIacMoil 3anayw,
BBICKA3bIBaTh WJICU, HAICJICHHbIC HA TMOUCK PEUICHUS; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHUSMU APYTHX
YYaCTHUKOB JIHAjora, OOHApYXKMBATh pa3jM4Me U CXOJCTBO IMO3WIMKI; B KOPpPEKTHOH QopMme G(HopMyIHpoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3YJIbTaThl PEIICHMS 3a7aud, SKCIIEPUMEHTA, MCCIEI0BaHUsA, TPOEKTA; CAMOCTOSATEIBHO BBHIOMPATH
dbopMat BBICTYIUICHHSI C YUETOM 3a/1a4 MIPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyIHUYECTBO:

MOHUMATh M MCMOJB30BATh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYyAIbHONW pabOThI MPH pElICHUH YYeOHBIX 3aj1a4;
MIPUHUMAThH I1€JTb COBMECTHOU EATEIbHOCTH, TJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM pabOThI, pacTpeeIsITh BUIBI
paboT, 1OroBapuBaThCs, 00CYKIAATh MPOIIECC U PE3YIbTAT pabOTHI; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboTbl (0OCyXIeHHs, OOMEH MHEHHMH, «MO3TOBBIE INTYPMbD» U HWHBIC);
BBITIOJIHATh CBOIO YacTh paOOThl M KOOPJIWHUPOBATH CBOU JCUCTBUS C JAPYTMMH YICHAMH KOMAaHIbI;, OIICHUBATH
KadeCTBO CBOETO BKJIa/Ia B OOIIHMIA MPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM y4aCTHUKAMHU B3aMMOICHCTBHSI.

3) Vuusepcanvuvie pezyniamuensle oeticmausi, obecneuusarom Gopmuposanue CMulCI08bIX YCMAHOBOK U HCUZHEHHBIX
HABBIKOG TUUHOCHIU.
Camoopranuzanusi:

COCTABJISITh IIJIaH, aJTOPUTM pEIICHUs 3a7a4d, BhIOMpATh CHOCOO pemieHus ¢ y4€TOM HMEIOIIUXCS PECYpCOB H

COOCTBEHHBIX BO3MOKHOCTEW, apTYMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(pOpMAIUH.
CaMOKOHTPOJIB:

BIIaJICTh HAaBBIKAMH II03HABATEIIbHOW pPE(ISKCHH KaK OCO3HAHWS COBEPIIAEMBIX JIEHCTBUM W MBICIUTEIBHBIX
MPOIIECCOB, WX PE3yJIbTATOB; BIAJETh CIOCO0OAMU CaMOMPOBEPKH, CAMOKOHTPOJIS MPOIecca U Pe3ysibTaTta PerieHus
MaTeMaTHYCSCKOM 3a/1auH;



e MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/a4l, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD
Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, IAHHBIX, HAWJEHHBIX OIMMHUOOK, BBIIBICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBUE pE3yJbTaTa ILIEJIM U YCJIOBHSIM, OOBICHATH MPUYMHBI JOCTHXKCHHSI WU HEIOCTUKCHUS
PE3yNbTATOB JIEATEIbHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoeHnue yueOHOro Kypca «Airedpa 1 Hadyajga MaTEMaTHYECKOr0 aHAJIM3a» Ha YPOBHE CPEIHEro o0UIero 0opa3oBaHus
JOJKHO 00ecrieunBaTh JOCTHKEHUE CIIEAYIOIINX MTPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

10 KUIACC

Yucaa 1 BBIYUCTCHUSA

OnepupoBath MOHATUAMU: PAIMOHATBHOE U JCHCTBUTEIBLHOE YUCII0, OOBIKHOBEHHAS U IECATUYHAS APOOb, MPOIECHTHI.

Brinonuats apudpMeTruueckue onepanuy ¢ paldoHadIbHbBIMU U JEHCTBUTEILHBIMU YUCIaMU.

BeinonHaTs npuOamKEHHBIE BBIUUCIICHUS, UCTIONB3YsI MpaBWia OKPYTJICHHUS, JAejaTh MPUKUIKY U OLIEHKY pe3yjbTara
BBIYMCIICHUU.

OnepupoBarh MOHSATUSMU: CTEMECHb C IEJIBIM IOKa3aTeleM; CTaHaapTHas (opma 3alucu JCHCTBUTEIHLHOTO YHCHA,
KOpPEHb HATypaJbHOM CTEMEHHW; HCIOJIb30BaTh MOAXOMASIIYyI0 (opMy 3amucu JEeHCTBUTENBHBIX YHUCET MJIs PEHICHUS
MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

OrnepupoBaTh MOHATUAMH: CHUHYC, KOCUHYC U TaHT€HC MPOU3BOJILHOTO YTJIa; UCIOJIh30BaTh 3alMCh MPOU3BOJBHHOTO
yriia yepe3 oOpaTHbIe TPUTOHOMETPUYECKHUE (PYHKITUH.

YpaBHeHUS U HEPABEHCTBA

OrniepupoBatTh MOHATUSIMU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO; 11€J10€, pallMOHaIbHOE, UPPAllMOHAJIBHOE YpaBHEHHUE,
HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

Breinonuats npeoOpazoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh TPUTOHOMETPUUECKHE YPaBHEHHUS.

BrinonHsaTh TIpeoOpa3oBaHusl 1EIBIX, PANMOHATIBHBIX W HUPPAMOHATIBHBIX BBIPAKEHUM W peIiaTh OCHOBHBIE THUIIBI
LEJbIX, PAlMOHAIIBHBIX U UPPALIMOHAIBHBIX YPABHEHHU U HEPABEHCTB.



[IpumeHsTh ypaBHEHHS] 1 HEPABEHCTBA I PEUICHHUS] MAaTeMAaTUYECKUX 3a7a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U
pEATbHOM KU3HMU.

MonennpoBaTh peaibHbIE CUTYal[Ul Ha A3bIKE aIreOpbl, COCTABISTh BHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA 110 YCIOBUIO
3aJ1a4M, UCCIIEIOBATh IOCTPOCHHBIE MOJIENH C UCIIOJIB30BAHUEM allIapaTa ajareophl.

DYyHKIUHU U TPAPUKHU

OmnepupoBath MOHATUAMH: (DYHKIHMSA, cOCOOBI 3anaHus (YHKIUH, 0OJACTh OMPENEICHUS W MHOXECTBO 3HAYCHHI
byskun, rpaguk GyHKIUH, B3aUMHO 00paTHbIE (YHKITHH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKLMU, HYJIM (PYHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKUNN AJIs pELICHUS] YpaBHEHUIA.

Ctpouth ¥ uMTaTh TpapUKH JUHEHHOW (YHKIMH, KBaAPATUYHOM (DYHKIIMH, CTENEHHOHM (QYHKUUU C LEIbIM
ITOKA3aTEIIEM.

Hcnonb3oBath rpadguku GyHKUIUN AJI1 UCCIENOBAHUS IMPOLIECCOB M 3aBUCUMOCTEM MpU PEIIeHUH 33Jad U3 JPYrux
y4eOHBIX MPEAMETOB U peajbHON KU3HU; BhIPAXaTh (HOPMYyJIaMU 3aBUCMOCTH MEXKy BETUYMHAMHU.

Hayajia MaTeMaTH4eCKOIo aHaIM3a

OnepupoBath MOHATUAMHU: MOCIEA0BATEILHOCTD, apu(PMeTHUECKas U TEOMETPUUECKasi TPOTPECCHH.

OnepupoBarh MOHATUAMH: OECKOHEYHO yObIBarolasi T€OMETpUYEcKas MPOTrpeccusi, CymMmma OECKOHEYHO YOBbIBAIOIIEH
reOMETPUYECKOU MPOTPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MIPOTPECCU [T PEIICHUS PEATbHBIX 33]1a4 MPUKJIIATHOTO XapakTepa.

MHoKecTBa M JIOTMKA

OneprpoBaTh NOHATUSAMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMM.

Hcenonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar IJisd ONMCAaHMs PEAbHBIX IPOLIECCOB U SBICHUMN, IPU PELICHUU
3aJ1a4 U3 IpYruxX yueOHbIX MPEAMETOB.

OrneprpoBaTh NOHATUSMHU: ONIPEEIEHNUE, TEOPEMA, CIEACTBUE, T0KA3aTEIbCTBO.

11 KITACC

Yuciia 1 BeIYUCTICHUSA



OnepupoBath MOHATUAMU: HATYPAIbHOE, LEJI0€ YUCII0; UCIIOIb30BATh MPU3HAKU JEIUMOCTHU LEIBIX YHCEIl, Pa3I0KEHNE
YHUCJIa Ha IPOCTBIE MHOKUTENHN JUIS PELICHUS 3a4a4.

OnepupoBath MOHATUEM: CTEIIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh NOHATUIMMU: JIOTAPU(PM UUCIA, AECITUYHBIE U HATYPAJIbHBIE JJOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsATh CBOKCTBA CTENIEHHU ISl IPEOOPA30BaHUs BBIPAXKECHHUI; OTIEpUPOBATh MOHATHIMU: NTOKA3aTEIbHOE YPAaBHEHHE
Y HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIbI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHMs BBIPAKEHUH, COJEPKALIUX JIOTapU(PMBI;, ONEPUPOBATH MOHATUSAMU: JIOTapUPMHUUECKOE
ypaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI JJOTApU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NOHATHUSMH: CUCTEMA JIMHEVMHBIX YPaBHEHUM M €€ PELICHWE; HCIOJb30BaTh CHCTEMY JIMHEHMHBIX
YPaBHEHUM I pELICHU IIPAKTUYECKUX 3a1a4.

Haxoaute penienus NpoCcTeNINX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPABHEHUM U HEPABEHCTB.

MonennpoBaTh peajibHble CUTYallMu Ha SI3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS, YPABHEHMSI, HEPABEHCTBA U CUCTEMBbI
10 YCJIOBHIO 3a/1a4H, UCCIIEI0OBATh MOCTPOEHHBIE MOJIENH C UCTIOIb30BAHUEM aIlIapaTa anreopsl.

DOyHKUMHU ¥ TpaGuKHn

OnepupoBaTh MOHATUSAMM: NEpUOAMYEcKass (QYHKLHUS, MPOMEXKYTKH MOHOTOHHOCTH (DYHKLHH, TOUYKH SKCTpEMyMa
¢byHkuM, HanOoJIblIee M HAaUMEHbIlIee 3HaUYeHUs! (PYHKLIMN Ha MPOMEXKYTKE; UCIOIb30BaTh UX JJISl UCCIE0BaHMs (QYyHKIUH,
3a1aHHOM TpaduKoM.

OnepupoBarh MOHATUAMH: TrpadUKH [OKA3aTEIbHOW, JOrapuMUYECKOM U TPUTOHOMETPUYECKUX (YHKUUN;
M300pakaTh UX HA KOOPJUHATHOM IJIOCKOCTH M UCHOJB30BATh JIJIsl PEIICHUs YPABHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOM TNIOCKOCTHU TpapuKy TUHEHHBIX YPaBHEHUHN U UCIIOJIB30BATh UX JJIS PEIICHUS] CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

Hcnonb3oBath rpa@uky GyHKIMM 71 UCCIIEI0BAHUS MPOIECCOB M 3aBUCUMOCTEN U3 IPYTUX YUYEOHBIX JUCIMILIMH.

Hayana MmaTeMaTH4ecKoOro aHajamsa

OnepupoBaTh TMOHATUSIMU: HENpPEpbIBHAS (PYHKIMS; NPOU3BOAHAS (PYHKIMH, HCIOIb30BaTh T€OMETPUUYECKUN U
(bU3UYECKU CMBICI TPOU3BOIHOMN TSl PEIICHUS 3a/1a4.



HaxoauTte mpou3BOgHBIE 3JE€MEHTApHBIX (YHKIMI, BBIUMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIEHUS, YACTHOTO
GbyHKIHA.

Hcnonp30BaTh MpOU3BOIHYIO AJISL HCCIeNOBaHU (DYHKIIMM HA MOHOTOHHOCTH M 9KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl
MCCIIEIOBAHMS K IOCTPOCHUIO TPa(HKOB.

Hcnonp30BaTh MPOU3BOIHYIO IS HAXOXKACHHWS HAWIIYYIIETO PEIICHUS B MPUKIAAHBIX, B TOM YHCIE COIMAIBHO-
HKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh NOHATHAMHE: IEPBOOOPA3HAst U UHTErpai; MOHUMATh T€OMETPUIECKHUM U (PU3HUECKUI CMBICT HHTETpaa.

Haxonuts nepBooOpa3Hbie AIeMEHTapHBIX (DYHKIMA; BEIYUCIATH HHTErpal 1o ¢popmyie Herorona—JleiiGHuma.

Pemarp npukiagHble 3aJadd, B TOM YHUCJIE COLUAIBHO-?PKOHOMHUYECKOTO M (PU3UYECKOr0 XapakTepa, CpelcTBAMU
MaTeMaTU4YECKOI0 aHajIM3a.

HOpMaTI/IBHO-HpaBOBbIe AOKYMEHTBI, PErJIAMECHTUPYIOIIME MEAATrOr'M4eCKYI0 I1€ATC/IbHOCTD

No JlokymeHT Cchuika



1. | Ilopran «kEquHoe copeprkaHue o0OIero https://edsoo.ru/normativnye-
oOpaszoBanusi. HopMaTHBHBIC TOKYMEHTHI: dokumenty/

» ®enepanpHblil 3aK0H «O0 oOpazoBanuu B Poccuiickoit denepaunn» oT
29.12.2012 Ne273-D3;

@epnepanbHbli 3ak0H 0T 19.12.2023 Ne618-O3 «O BHECEHMHM HM3MEHECHUH B
DdenepanbHbIi 3akoH «O0 00pa3zoBannu B Poccuiickoit deaepariumy;

+ IIpuka3z MunucrepctBa npocsenieHus: Poccuiickoit @enepannu ot 18.05.2023 Ne370
«O0 yTBepxkaeHuu (QeaepaabHO 00pa3oBaTEbHON MPOTPaMMBI OCHOBHOTO OOIIIETO
obpazoBanus» (3aperucrpuponan 12.07.2023)

+ OIoc 000

[Ipuka3 MununcrepcrBa npocsemenuss Poccuiickont @enepannn ot 31.05.2021 Ne287
«O0 yTBepxkAeHUU (enepanbHOro TrOCyAapCTBEHHOrO 00pa30BaTENbHOTO CTaHJapTa
OCHOBHOTO 00111eT0 00pazoBanus» (3apeructpuponan 05.07.2021 Ne64101);

* Hsmenenus so ®I'OC OO0

[Tpuka3z MunucrepctBa npocsemieHus: Poccuiickoii @enepaunn ot 18.07.2022 Ne568 «O
BHECEHMH U3MEHEHUH B (heliepabHbIN TOCYAapCTBEHHBIN

o0pa3oBaTeNbHbI CTaHJAPT OCHOBHOTO o0O0mHIero oOpa3oBaHus» (3aperucTpupoBaH
17.08.2022 Ne69675);

+ @I'OC COO

[Ipukaz MwunoOpHayku Poccum ot 17 mas 2012 1. Ned13 «OO6 yTBepKaeHUU
dbenepalbHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIPHOTO CTaHAApTa CPETHEro OOIIero
oOpazoBanus» (3apeructpupoBan 07.06.2012 r. Ne24480)

 HUsmenenusa so ®I'OC COO

[Ipuka3z Munucrepctsa npocsemieHus: Poccuiickoit @enepanyu ot 12.08.2022 Ne732 «O
BHECEHUHU M3MEHEHMH B (heliepaibHbIi TOCY1apCTBEHHBIM




00pa30BaTEeNbHBINA CTAaHAAPT CPEIHEro o0Iero o0pa3oBaHus, YTBEPKACHHBIN MPUKA30M
MunuctepcTBa oOpa3zoBaHuss U Hayku Poccuiickoit ®denepanuu ot 17 mas 2012 .
Ne413y (3apeructpuposan 12.09.2022 Ne70034)

HNsmenenus o ®I'OC HOO, OO0

[Tpuka3 MunucrepctBa npocsemienus Poccuiickoit @enepanuu Ne31 ot 22.01.2024 «O
BHECEHUU HM3MEHEHUIl B HEKOTOpbIe NpuKa3bl MUHHCTEpCTBa 00pa3oBaHUS U HAyKU
Poccniickonn ®denepanmun m Munucrepcrtsa npocsemienus Poccuiickon dPexneparuu,
Kacaronecss  (eAepalbHbIX  TOCYAApCTBEHHBIX  OOpa3oBaTENbHBIX  CTaHAAPTOB
HayaJbHOro  OOWEro  o0pa3oBaHUsi M OCHOBHOIO  OOHIEro  0Opa3oBaHUs»
(3apeructpupoan 22.02.2024 No77330)

* Hsmenenus so PI'OC OO0

ITpuka3z MunucrepcTBa npocseiieHus: Poccuiickoit @eaepannu Nel10 ot 19.02.2024 «O
BHECEHUM HM3MEHEHUN B HEKOTOpPHIC MpHKa3bl MUHUCTEpCTBa OOpa3oBaHUS U HAyKHU
Poccuiickonn ®enepaunn 1 MunucrepcrBa npocsemeHuss Poccuiickoit denepanuu,
Kacaromuecs:  ¢denepaibHbIX  TOCYJAapCTBEHHBIX  OOpa3oBaTEIbHBIX  CTaHAapTOB
OCHOBHOTO 00111eT0 00pa30BaHUS)

(3apeructpupoBan 22.02.2024 Ne77331)
+ ®OII OO0

[Ipuka3 MununcrepcrBa npocpemieHusi Poccuiickoit @enepaunn ot 18.05.2023 Ne370
«O0 yTBepxkaeHuu (QeaepaabHO 00pa30BaTENbHON MPOTPAMMBI OCHOBHOTO OOIIIETO
obpazoBanus» (3apeructpuponan 12.07.2023)

+ OOII COO

[Ipuka3 MununcrepcrBa npocsemeHuss Poccuiickoit @enepaunn ot 18.05.2023 Ne371
«O0 yTBepxkaeHUn (eaepabHOM 00pa30BaTEILHOM MPOrPaMMBbl CPEHEr0 OOIIEro
obOpazoBanus» (3apeructpupoBan 12.07.2023 Ne74228)

* Hsmenenus 8 @OII HOO, OO0, COO




[Ipuka3z Munucrepctsa npocsemenus: Poccniickoin @enepannn ot 19.03.2024 Nel71 «O
BHECEHMM U3MEHEHUI B HEKOTOpbIE MPpUKa3bl MUHUCTEpCTBA pocBelienust Poccuiickoi
®denepanuu, kacarouyecs QeaepaabHbIX 00pa30BaTENbHBIX MPOTrpaMM HayalabHOTO
oOmiero 00pa3oBaHUs, OCHOBHOTO 0OIIero oOpa3oBaHUs H CPEAHEro OOIIero
oOpazoBanus» (3apeructpupoBan 11.04.2024 No77830)

* HNsmenenus 8 DOIT OO0, COO

[Tpuka3 MunucrepctBa npocsemienus Poccuiickoit @enepanuu Ne62 ot 01.02.2024 «O
BHECEHUU U3MEHEHUM B HEKOTOPBIE ITpUKa3bl MUHUCTEPCTBA NPOCBeleHUsT Poccuiickon
®denepauuu, Kacawomuecs (enepaibHbIX 00pa30BaTEIbHBIX MPOrPaMM OCHOBHOTO M
cpenHero oomiero oopazoBanus» (3apeructpupoad 29.02.2024 Ne77380)

° q)eﬂepaHBHblf/'I IICPCUYCHDB JJICKTPOHHBIX 06p330BaT€J'II>HI)IX PECYPCOB

» I3MeHeHus B peiepaibHblil nepeyeHb y4eOHUKOB

ITpuka3z MunnpocsemieHust Poccuun Nel19 ot 21.02.2024 «O BHeceHMH U3MEHEHUM B
npuioxkeHust Ne 1 u Ne 2 k npukazy Munnpocsemenns: Poccun ot 21.09.2022 r. Ne858
«O0 yTBepkIeHNH (heiepaTbHOrO MEPEeUHsl yUeOHUKOB, JOMYIICHHBIX K UCITOJIH30BAHUIO
Py peaju3ali  UMCEKIIMX TOCYAapCTBEHHYIO aKKpeAUTAIlio 00pa3oBaTeIbHBIX
IporpaMM HAdaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oo0Iero odpa3oBaHUs
OpraHU3aIdsIMH, OCYIICCTBISIONUMUA 00pa30BaTEIbHYIO NEATCIbHOCTh U YCTAaHOBJICHUS

MPENEIbHOTO CpPOKa HCIIONIh30BAHUS HCKIIOUCHHBIX YUY€OHUKOBY» (3aperucTpupoBaH
22.03.2024 No77603)

https://edsoo.ru/rabochie-programmy/

OcHoBHOE 00111ee 0Opa3oBaHue

+  @enepanpHas paboyas mporpaMma no yueOHomy npeamety «MaTemaTukay 0a30BbIN
YPOBEHb

*  @enepanibHasg pabouasi mporpamma Mo ydeOHoMy mnpeamery «MaTtemaruka»
yrayOnE€HHbIN YPOBEHb

https://edsoo.ru/rabochie-programmy/



https://edsoo.ru/rabochie-programmy/
https://edsoo.ru/rabochie-programmy/

Cpennee obriee oOpa3zoBaHue

YPOBEHb

denepanbHas pabouas mporpamma o yueoHomy npenmery «Matematrkay 0a30BBbIi

®denepanbHas pabouass mnporpamMmma 1o ydyeOHOMYy mnpenmery «MaTemaTuka
yrIIyOJIEHHBIN YPOBEHD

2.

®enepanbHblii 3ak0H 0T 25.12.2023 Ne685-D3
«O BHeceHun uaMeHeHuii B depepanbHblid 3aKOH
«0O06 obpazoBanuu B Poccuiickoit denepanum»

https://docs.cntd.ru/document/
1302361142?marker=656010

[Tucemo Munnpocsenienus Poccun u
Poco6pnaazopa «O HanmpaBieHUU

Pexomenmanmii (BMecte ¢ «PekomeHmanusMu
JUIL  CHCTEeMBbI  o0miero  oOpa3oBaHUs  TIO
OCHOBHBIM TOAX0AaM K (hOpMHUPOBaHUIO Tpaduka
MPOBEICHUS OILICHOYHBIX npoueayp B
00111e00pa30BaTEIbHBIX OPraHU3ALMIX B

2021/2022
17.08.2021)

yaeOHOM roay») (OmyOnuKoBaHO

https: //obrnadzor.gov.ru/ron_d
oc/pismo-minprosveshheniya-
rossii-i-rsobrnadzora-o-
napravlenii-rekomendaczij -
vmeste-s-rekomendacziyami-
dlya-sistemy-obshhego-
obrazovaniya-po-osnovnym-
podhodam-k-formirovaniyu-
grafika-provede/

[Ipuka3 MunHucTepCcTBa MPOCBELICHUS

Poccuniickonn @eneparuun ot 21.09.2022 No858
«O0 yTBepkaeHUU (eAepaTbHOTO IMEepeyHs

yT-IGGHI/IKOB, JOIMYHNICHHBIX K MCITOJIb30BAHHIO

https://docs.edu.gov.ru/docum
ent/7470897485ad21922a2¢e 1 f
16f66c4d5e/

. CUCTEMA OIIEHKU U KOHTPOJISI HA YPOKAX MATEMATUKHA
B cootBercTtBUM co crathelt 28 DenepanbHoro 3akoHa ot 29 gexabps 2012 r. Ne273-d3 «OO6 oOpa3oBaHHH B




Poccuiickoii denepaiinn oCcyIiecTBIeHNE TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEXKYTOUHOM aTTeCTAlUN 00YyJaroIINXCs
OTHOCHUTCSI K KOMIIETEHIIMM 00pa3oBaTeNbHON opranuzanuu. OOpa3oBaTelbHbIE OpraHU3allMd YCTaHABIMUBAIOT (HOPMBI,
MEPUOANYHOCTh M TOPSJOK MX MPOBEICHUS; BEAYT WHAUBUAYAIbHBIM YYE€T pe3yJbTaTOB OCBOCHHS OOyYarOUIUMUCS
o0pa3oBaTeNbHBIX MPOrpamMM, a TaKKe XpaHAT B apxuBax HHGoOpMaIuio 00 3TUX pe3yibTaTaX Ha OYMaKHBIX U (WJIH)
ANIEKTPOHHBIX HOCHUTENAX. TaKUM JIOKaJIbHBIM aKTOM sBIsIeTCS «[lonodceHue o cucmeme oyeHoK, gopmax u nopsoke
NPOBeOeHUsI NPOMENCYMOYHOU U UMO02080U ammecmayuu ooydarouwuxcay, «llonoscenue o gopmax, nepuoouunocmu u
nopsioke meKywe2o KOHMPOAsA YCHe8aeMOCMU U NPOMEXNCYMOYHOU ammecmayuu o0y4aruuxci no OCHOBHbIM
0bweobpazosamenvhbiM npocpammamy, «llonoscenue o cucmeme oyeHUBAHU 0OPA308AMENLHBIX OOCIUNCEHUU YUAUUXCS)
u op.

Buenpenue 0OHOBIIEHHBIX ®I'OC  obmero  obpazoBanus, POOII
aKTyaJlu3UPOBaJIO0 HEOOXOJAMMOCTh BBEICHHS €UHBIX  IOJXOJIOBK  CHUCTEME
OIICHUBAHUS JOCTIKEHUSI OOYyYalOIUMUCS TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUSI MPOTpaMM COOTBETCTBYIOIIETO YpPOBHS
oOpa3oBaHus.

[TpyHIMNMATBEHO BaXKHBIM MOJI0KEHUEM OpraHU3alluid CUCTEMbI OLICHKHU SIBJIIETCS BBIXOJ 3a PAMKH KOHTPOJIS 3HAHUIA.
Ee BaxHeimeld (QyHKUOMEH CTaHOBUTCS OpHUEHTalMsl OOpa30BaTEIbHOTO Ipolecca Ha JOCTHXKEHHE IUIAaHHUPYEMBIX
pe3yabTaToB, oOeclieueHre Ha 3TOW OCHOBE 3(P(EKTUBHOM OOpaTHOM CBSA3M, MO3BOJIAIONIEH OCYIIECTBISATH YIPaBICHUE
00pa3oBaTeNbHBIM MPOILIECCOM. DTO, B CBOIO 0YEpE/lb, MPEAINOJaracT BOBJICYCHHOCTh B OIICHOUHYIO JIEATEIbHOCTh HE TOJIBKO
MeJIaroroB, HO U CaMUX 00YyYaroIuXCsl.

B yenesom pazoene ®OII OO0 u ®OII COO (myHkr 18) mpeacTaBieHbl OOIIHME IMOJOKEHUS CHUCTEMBI OICHKH
JOCTIKEHUS TIJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS COOTBETCTBYIOIIMX OOpa3zoBaTenbHBIX Mporpamm. [loaxon k oleHke
obpazoBarensHbix goctkeHnit B @OIT OO0 u @OIT COO oauHaKkoBbIN, 4TO OOBICHAETCS MPEEMCTBEHHOCTHIO O0yUCHUS
MEXy YPOBHSIMHU 00pa30BaHUA.

B nuceme Munnpocsemenuss Poccun ot 13.01.2023 Ne03-49 mpeacraBieHbl METOAUYECKUE PEKOMEHAALWH IO
CHUCTEME OLICHKU JOCTUKEHHUS 00yJaroIMMHUCS TUIAaHUPYEMBIX pe3yabTaToB ocBoeHus mporpamm HOO, OO0, COO.

Ha Bcex ypoBHSIX IIKOJBHOTO OOpa3oBaHUsI CUCTEMa OIICHMBAHMS BKIIIOYAET pasinyHble (JOPMBI OLIEHKU, KOTOPHIC
MOYXHO YCJIOBHO pa3feiUTh Ha JIB€ OOJbIIME TPYyNMbl - BHYTPEHHEE (BHYTPHUIIKOJBHOE) OICHHMBAHUE U BHEIIIHEE
OLICHUBAHUE.

BHemHss1 oueHka

Cornacio ®OOII k mporneAype BHEIIHETO OLICHWBAHMS OTHOCATCS HE3aBUCUMAasl OLIEHKAa KayecTBa IMOJrOTOBKHU
yaamuxcs. K HuM 0THOCSTCSI MOHUTOPHUHTOBBIC HCCIIEIOBAHUSI MYHUITUTIALHOTO, PETHOHAIBHOTO U (heIepaIbHOTO YPOBHEHN
¥ UTOrOBas arrecraius ydammuxcs B hopme OI'D u EI'D.



C 1 cenrs6ps 2024 roma Bcrymaer B cuiy llocranoBnenue IlpaButensctBa PO ot 30.04.2024 Ne 556 «OG6
YTBEPXKIACHUH TIEPEUYHs] MEPONMPUITUN 1O OIICHKE KauecTBa oOpa3zoBanus W [IpaBui mpoBeeHHs] MEPOMPUITHNA 1O OICHKE
KauecTBa 00pa30BaHUA», B KOTOPHIN BKIIOYCHBI CIEAYIOIINE MEPOIIPHUITHS 10 OLIEHKE KauecTBa:

- HallMOHAJIBHBIE  COIMOCTABUTENBbHBIE NCCIIEIOBAHUS KauecTBa OOIIETO

oOpazoBanus (HUKO);

- Bcepoccuiickue mpoBepouHbie padboTsl (BIIP) B 00pa30BaTeIbHBIX
OpraHM3aIysIX, OCYIIECTBISIONINX OOpa30BaTENbHYIO [EATEIBHOCTh 10 OCHOBHBIM 0O0IIE00pa30BaTEIIbHBIM
Iporpammam;

- BCEpOCCUMCKHE MpPOBEpPOYHbIE PabOThl B 00pa30BaTENbHBIX OpPraHU3aLUSAX, OCYIIECTBISIOIIMX 00pa30BaTEIbHYIO
JEeSATEIBHOCTD 110 00pa30BaTEIbHBIM MPOrpaMMaM CPEIHETO MPO(hecCHOHaTbHOT0 00pa30BaHuUs;
- MEXIyHApOJHbIE COMOCTABUTENBHBIE UCCIIETOBAHNS KaUecTBa OOLIEro 00pa3oBaHUsl.

Llenp mpoBeIeHHs 3TUX MEPOIPUATHU: oOecrieyeHne eMHCTBA
oOpa3oBarenbHOro npoctpaHcTBa B Poccuiickoii @eaepannu U 00ecedeHUE TOCYAapCTBEHHBIX T'ApaHTUH YpPOBHA U
KauyecTBa OOpa3oBaHUsT Ha OCHOBE €IMHCTBA OO0s3aTENbHBIX TPEOOBAHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHBIX
00pa3oBaTeNbHbIX TPOrPAMM B COOTBETCTBUU C (PeiepajbHBIMU FOCYJapPCTBEHHBIMU 00pa30BaTEbHBIMU CTAaHAAPTAMU U
(enepabHBIMU OCHOBHBIMHU 00111€00pa30BaTeIbHBIMU TPOrPAMMAaMHU.

Bcepoccuiickue mnpoBepouHble paboThl O yueOHOMY mnpeamery «MaremMaTuka» SBISIOTCS 00s3aTeNbHBIMU IS
oOyuaromuxcst 5-8 KJ1accoB ¥ MPOBOJATCS B 04HOM opMme oOyueHus. OOyqaromuecs ¢ OrpaHUI4€HHBIMA BO3MOXHOCTSAMU
3I0pOBbsSl MPUHUMAIOT yyactue no pemeHutro OO ¢ cornacus poaurtenield (3aKOHHBIX NPEICTaBUTENEH) U C y4ETOM
O0COOEHHOCTEN COCTOSIHUS 3I0POBBS U IICUXO(PU3UUECKOTO PA3BUTHS.

Ecnu ywamumecst mikonsl siBnsmuck yuyactHukamu HUKO B yueOHOM romy, To B 3TOM y4eOHOM TOAYy OHH HE
npuHUMaroT yuyactue B BIIP.

CocTaB y4aCTHUKOB, CPOKH M MPOJOJIKUTEIBHOCTD MPOBEACHUS HAMOHAIBHBIX MCCIEIOBAHUNA U BCEPOCCUUCKHUX
IPOBEPOYHBIX padOT, a TaKkXKe MepedyeHb YUEeOHBIX MpeaIMeToB, o kotopsiM npoBoaarcs HUKO u BIIP, yrBepxkaatorcs
denepanbHOM Cyk00H M0 Ham3opy B chepe 00pa3zoBaHMs W HAyKH HE IMO3JHEE 4eM 3a 3 Mmecdlla A0 Hadajla yu4eOHOro
roja, B KOTOpPOM OyayT TPOBOAUTHCS COOTBETCTBYIOIIME Meporpusitus. PazpaboTka 3amanuii, cOOop u 00OpabOTKy
pe3ynbTaTOB TaKXke ocyliecTsisieT Pocodpuanzop.

CornacHo npukazam DenepaabHOl C1y>KObI IO HAA30pY B cepe obpazoBanus U Hayku OT 13.05.2024 Ne 1006 u Ne
1008 (cchutkm mipeacTaBieHbl B [IpumoskeHnn 2 TaHHBIX PEKOMEHIAINi), BCTynalomux B cuity ¢ 1 certsops 2024 rona,
no yueOHoMmy mpeamery «Maremarukay B 2024-2025 yueOHOM TOay MAODKHBI OBITH MPOBEACHBI CIEAYIOLINE
OLICHUBAIOLLME TPOLIETYPHI:



HUKO - 15, 17 oxta6ps 2024 roja; npoa0KUTENBHOCTh padOTHI: 1Ba ypoKa, He OoJiee ueM 45 MUHYT KaxXbli;

BIIP - ¢ 11 ampens mo 16 mas 2025 roga (mpu mpoBedeHHUM Ha OyMaxkHOM Hocutene); B 5-8, 10 kmaccax;
MPOJOJIKUTEILHOCTh pabOThI: JBa ypoka, He Ooinee yeM 45 MUHYT Kaxabld. B 7, 8 kiaccax paboTa mpoBOAMUTCS Ha
0a30BOM WJM YIiyOJIEGHHOM YpOBHE M3ydeHus npeamera. Crenyer oOpaTuTh BHUMaHUE Ha TO, 4yTo paHee B 10 kiacce
BIIP He BBINOJIHSIIUCE.

Cnenyer oOpaTuTh BHUMaHUE €II€ HAa OJHO HOBOBBeleHHE (EepalbHOrO YPOBHS B paMKax pealn3aluu
HaIMOHAJIBHOTO MpoekTa «O0pa3oBaHME», CBSI3aHHOE C OIEHKOW KadecTBa oOpasoBaHusi - MHaekc kadyecTBa 00111€TO
obpazoBanus Poccuiickoit denepamnuu (nanee - Muaekc), s kotoporo 22.12.2023 roga Munnpocsenienuem Poccun,
PocobGpHanzopom Obuin  yTBepkIeHbl «MeTomonorus W IOKa3aTead OICHKM KadecTBa o0miero oOpa3oBaHHs B
Poccuiickoit denepanumny. O6mas ctpykrypa Muaekca kadectBa oOiiero oOpa3oBaHMs MpEACTaBICHA Ha PUCYHKE 7
(pucyHOK B3AT U3 Ipe3eHTauuu BbicTyIuieHus AnteiHukoBoi H.B., nupektop ®I'BY «PocakkpenareHcTBo» Ha JleTHel
KOH(EepeHIIMHU IO OIIeHKE KauecTBa oOpazoBaHusi PocoopHaazopa).

BHyTpeHHss oleHKA

B cootBerctBUn ¢ PI'OC 1 ®OOII cucrema onieHKHM 00pa30BaTEIbHON OpPraHU3alUu K OLIEHKE 00pa30BaTEIbHBIX

JOCTH)KEHUN YYAIIUXCSl Pean3yeT CIAEAYIOIINE MOAXOIbL:

> CHCTEMHO-/ICSTENBHOCTHBIA TO/IX0JT MPOSIBISETCA B OLEHKE CIOCOOHOCTH OOYHYarOIMXCAd K PEIICHHI0 y4eOHO-
MO3HABATEILHBIX W YYEOHONPAKTHUYECKHX 3a7a4, a TakKKe B OIEHKE YpOBHS (DYHKIIMOHAIHLHOW TPaMOTHOCTH
oOyyJarommxcs;

> ypOBHEBEIil MOJXOJ CITyXKHT OCHOBO# JUIsl OPraHU3aIlM HHIHBUIYaTbHON PaboTHl ¢ 00YJAIOIMMHUCS, PEAu3yeTCs
32 cueT (PUKCALMM PA3NUYHBIX YPOBHEH JOCTHKEHHUS OOYYAIOMIMMUCS IJIAHUPYEMBIX pPE3yJbTaTOB - yYMEHUS
peuaTh TUMOBbBIE 3a/1aHus 0a30BOr0 U 3a/IaHHsl YTIIyOJIEHHOTO YPOBHEH;

> KOMIUIEKCHBIH TTO/IX0J] peaTi3yeTcs 4epe3 OLEeHKY TPEeIMETHBIX M METalpeIMETHBIX PE3yIbTaToB IS BHISBICHHS
JTUHAMUKN WHIUBUIYATBHBIX 00pa30BaTENbHBIX JOCTMIKEHUN OOydYaromMXCs M JUIsl UTOTOBOM OIIEHKH, dYepes
WCIIOJIb30BAaHUE PA3HOOOpA3HBIX METOJOB M (OpPM OIICHKH, B TOM YHCIE, OOCCIECUMBAIONIUX BO3MOMXKHOCTH
BKJIFOUCHHUS OOYYarOIIMXCS B CaMOCTOATEIBHYIO OIICHOUHYIO JCATEIBHOCTh (CaMOaHaju3, CaMOOIICHKA,
B3aMMOOIICHKA).
B Tabmume 16 mpeacTraBieHBl BUABI OIEHOK, BXOASIIMX B TPOLEAYPY BHYTPEHHETO (BHYTPHUIIKOIBHOTO)

oneanBanus B cooTBeTcTBUU DOOII. [Tomumo 3T0T0, B TAO/IHIIE MPUBOAUTCS MX KpaTKas XapaKTepHUCTHKA/OIMCAHHE.
Tabnuma 16



Bun onienkun

XapaKkTepuCTUKa/OMHICaHNEe

CraproBasi JUarHOCTHUKA

Jlnarnoctuueckas paboTa HaIlpaBJIeHa HA OLICHKY O0Iel TOTOBHOCTH
00yJaromuxcst K 00y4eHHIO Ha JAHHOM YPOBHE 00pa30BaHHS,

[0 MaTeMaThKe MPOBOAUTCS B Havaie 5, 10 kiacca, B Hauasne 7 kiacca
MOJKHO TIIPOBECTH TaKyI0 pabOTy 10 T€OMETPHH

Tekymias, Temarudeckas
OLIEHKA

[Iponienypa OnEeHKN MHAUBUAYAIBLHOTO MPOJIBUKEHUS 00YyJarouuxcs B
OCBOEHHUU MPOrpaMMBbl Y4eOHOTO IIpeMeTa, onpeaesseMas yuuTesieM B
COOTBETCTBUH C LEISAMU U3YYCHHS] TEMaTHYECKOrO pasjena, yuyeOHoro
MO1yJIsL, y4eOHOTO MepHo/a;

MOJKET OBITh (POPMHUPYIOIIEH WIIA JHATHOCTHYECKOM;

O00BEKTOM TEKYIIEH OLIEHKH SIBISIOTCS TEMaTUYECKUE IUIaHUPYEMBbIe
pe3yJibTaThl, dTallbl OCBOCHUA KOTOPHIX 3a(DUKCUPOBAHBI B
TEMaTHYeCKOM TUIAaHUPOBAHUHU IO YUeOHOMY IPEaMETY;

(OpMBI OIICHKH: YCTHBIC M IMHCHMEHHBIC OIPOCH], MaTEMaTHYCCKHE
TUKTAHTBI,  [pakTU4Yeckue  paboThl,  TBOpYecKue  paboTHI,
WHIUBUAYAIBHBIE W TPYNIOBbIE  (OPMBI, CaMOOILIGHKA W
B3aMMOOIICHKA, pedIIEKCHs, JIUCTHI IPOJIBUKECHUS

Torosas omneHka

OLIeHKa MPECAMCETHBIX PE3YyJIbTATOB

[TpomesxyTouHas [Iponienypa arrectanuu OOydarOUIMXCS MO TMpeaMeTy (mpenMeTam),
aTTeCTaluAa KOTOpasA MOXKCT HNPOBOAUTLCSA IO UTOram yLIC6H01"O roga HWJIN HWHOTO
y4eOHOro nepuoja (YeTBepTH);
OTMCTKHM MOT'YT BBICTABJIATHCA C Y4YC€TOM CTCIICHUM 3HAYUMOCTH 34
OTJIeJIbHbIE OLIEHOYHbIE MTPOLIEYPHI (CpeTHEB3BELICHHAs OLIEHKA)
[Icuxonoro-
IICJaroru4cCKocC HpI/IMeHSIIOT K OILICHKEC JIMYHOCTHBIX I[OCTI/I)KGHI/II\/II yHamuxcs;
HaOII0/ICHNE pe3yabTaThl  €XKEIHEBHbIX  HaONIOAeHWI  3a  ydaliuMmucH,

OCYIIIECTBIISIEMBIC KJIACCHBIM PYKOBOJIUTENIEM B XO/€ YICOHBIX 3aHATHMA
M BHEYPOUHOUW JEATENBHOCTH, MOTYT HAaKallIMBaThCsi B ToOpTdene
TOCTIKEHHH 00yJaromuxcs U 000011aThCsl B KOHIIE Y4eOHOT0 ro/1a Jyis
OILICHKH TUHAMUKU (DOPMUPOBAHUS TUIHOCTHBIX PE3YIIbTATOB;

[earor-ncuxoior (MKCUpYyeT pe3ynbTaThl B MHIMBUIYAIbHBIX KapTax
oOyuaromuxcsi (MpU COTJIACUU POJUTENEH/ 3aKOHHBIX MPEICTaBUTEICH

neTeit)



BryTpeHHnii MOHUTOPUHT |[[IpOBOAMT aAMUHUCTPAIHS IKOJIBL;

00pa3oBaTENbHBIX COIEp)KaHWe M  NEPUOAUYHOCTb  BHYTPEHHETO  MOHUTOPHUHIA
JIOCTYDKEHUM ydalluXxcs  |yCTaHABIMBAIOTCA  pELICHHEeM  mejarorudeckoro  cosera QY
MHCTPYMEHTAPUN MOYKET CTPOUTHCS Ha MEXIIPEIMETHON OCHOBE;
OLIEHKAa YPOBHS YHUTATENbCKOH, IM(PPOBOH TI'pPaMOTHOCTH M OLECHKA
ypOBHA  C(OPMHUPOBAHHOCTH  (YHKLIHMOHAIBHOM  I'PAaMOTHOCTH
YYaIUXCsl POBOAUTCS C NEPUOJUYHOCTBI0 HE MEHEE YeM OIUH pa3 B
1Ba roAa

B cBoelit KOHTPOIBLHO-OLICHOUHOM JEATEIBHOCTH YUUTENS YaCTO UCIIOJIB3YIOT KPUTEPUATBHOE OILICHUBAHUE, TIOHSITHE
U LEeIM KOTOporo mnpuseneHsl B nucbmMe MuHnpocBemennss Poccun ot 13.01.2023 Ne03-49 «O HanpapiieHuun
METOAUYECKUX PEKOMEHAAIUN»):

«KputepuanbHoe OIleHUBAHUE - 3TO MPOIECC CPAaBHEHUSI 00pa30BaTEIbHBIX JTOCTUKEHUN 00YyJaIOUXCs ¢ 3apaHee
OTpeeICHHBIMA W WM3BECTHHIMU BCEM YYaCTHMKaM OOpa30BaTENbHOTO Mpollecca KPUTEPHUSIMHU, COOTBETCTBYIOUIUMU
HEJISIM U COZACPKAaHUI0 00pa3oBaHUs, OTPAKAIOIIMMH MPEIMETHBIE U METalpeJMETHbIe YMEHUs oOydaromuxcs. Takum
oOpa3oM, B XOJie KpUTEPUAIBHOTO OIEHWBAHUS OCYIIECTBISIETCA aHajiu3 Ipoliecca JAOCTHIXKEHUS ITUIAHHUPYEMBIX
PE3yNbTATOB YUUTENIEM, 00yUYaIOIUMHUCS, TPYTUMU YYaCTHUKaMU 00pa3oBaTesibHOTO mporecca. OleHnBaHuEe Ha OCHOBE
KpPUTEPUEB TO3BOJISICT CJeaTh JaHHBIM MPOLECC TMOHATHBIM JIJIi BCEX YYaCTHUKOB OOpa30BaTENIbHBIX OTHOILICHUM,
MOBBIIIAS €70 OOBEKTUBHOCTb.

Yuutento KpUTEpUM NAIOT SICHBIE OPUEHTHUPHI JJIsI OpraHU3alMU Y4yeOHOro mpoiecca Mo y4eOHOMY MpeaMeTy,
OIIEHKM YCBOCHHS Y4eOHOro Marepuajia OOYy4YaloIIMMHUCSA, KOPPEKIMU METOAMYECKUX NPOLEayp s JOCTHKEHUS
BBICOKOT'O KauecTBa O0y4eHUSI.

JI1st 00y4Jaronuxcs UCMOoIb30BaHUE KPUTEPUEB OIICHUBaHUSI 00eCTieurBaeT MOHMMAHUE YUEOHBIX 1eiel, ClIoCO00B
yIydllIeHus] yueOHO-TI03HaBaTEIbHOMN AESTEILHOCTH.

Pogutenn mony4aroT OOBEKTUBHBIC JOKA3aTEeNbCTBA YPOBHA OOYYEHHOCTH CBOEro pPeOEHKAa, BO3MOXKHOCTH
OTCIIC)KUBATHh PE3yNbTaThl B OOy4eHHH peOeHka U obecrneurBaTh €My HEOOXOAMMYI0 MOJAepKKy. Mcmonb3oBaHue
KPUTEPUAIIBHOTO TOAXO0Ja K ONHCAHUIO JOCTHXKEHUS IUIAHUPYEMBIX PE3YyJIbTATOB [ OLEHKUA TMPEIMETHBIX U
METaNpPEIMETHBIX PE3YJbTaTOB HPHU BHIIOJIHEHUH THUIOBBIX KOHTPOJBHBIX OIIEHOYHBIX 3aJaHUN IMO3BOJIUT MOBBICUTH
OOBEKTHBHOCTh TPAJAUIIMOHHON TMATHOAUIBHOM CHUCTEMBI OIEHKM UM OO0ECIEeYUTh WHIUBHAYAIbHOE pPAa3BUTHE
00yJaroIuXCsi».

YacTto yuuTenss MaTeMaTUKU 3a7al0T BONPOC «I /1€ B3sTh KpUTEPUU OIICHUBAHUS PA3TMYHBIX OLIEHOUHBIX MPOLEAYP
JUTSL TEMATHYECKOTO OLIEHUBAHMS?»



I[HH OTBCTAa Ha 3TOT BOIIPOC PCKOMCHAYCM H3Y4YHUTh W MCIIOJbB30BAaTh B cBocH IMPAKTHUKC CJICAYIOIIHC 1mocoous

(ccouiku B Ilpwinoxenun 3 maHHbIX pekomeHpaanuii), paspadoranHsle ®PI'BHOY «MHCTUTYT cTparterum W pa3BUTHS
oOpazoBaHus» 10 3aKkazy Munnpocsemienus Poccuu:

Cucrema OILIGHKM JOCTH)KEHHMH IUIAHMPYEMBIX MPEAMETHBIX pE3ylbTaTOB OCBOCHHS y4eOHOTO MpeameTa

«MareMatuka»: MeTtoauueckue pekoMeHmanuu / mox pemakiuer JI. O. Pocnooit. - M.: ®I'BHY «UHcTHTYT
CTpaTeruu pa3BUTHUsI 00pa3zoBaHus», 2023.
B wMeTonmMueckux peKOMEHJALUSIX OTPAKEHbl OCHOBHBIE NPUHUMUIIBI OLICHUBAHUS JOCTHKEHHUS TMPEIMETHBIX
pesynbratoB 00yuenus ®I'OC OO0 no marematuke. OnucaHbl OCHOBHBIE OCOOCHHOCTHU IJIAHUPYEMBIX PE3yJIbTaTOB
oOy4eHHsl 1O MaTeMaTHKe, JTambl, BUABI U (OPMBI OIICHUBAHUA C Y4YeTOM cCrenuduku oOyueHUs MaTeMaTHKe.
[IpuBeneHbl KPUTEPUHU:

- TEKyIIero OIICHMBaHUS, B OCHOBE KOTOPBIX JIEKAT OOIIME KPUTEPUU, OCHOBAHHBIE HA CTCICHU

CaMOCTOSITEIIbHOCTH 00YYarOIIErocsi U CI0XKHOCTU CUTYallUH;

- OLICHMBAHUSI pe3yJibTaTa UTOTOBOW/KOHTPOJIBLHOU PaOOTHI UITU TECTA;

- YCTHOTO JIOKa3aTEeIbCTBA TEOPEM MO T€OMETPUHU.
Ornpenenenue ypoBHsI JOCTHUKEHUS IUIAHUPYEMBIX PE3YlbTaTOB (HE JOCTUT 00S3aTEIBLHOTO YPOBHS/ OTMETKA «2»,
JIOCTUT 00s13aTEIbHBIN YPOBEHB/ OTMETKA «3%», MOBBIIICHHBIN U BEICOKUNA YPOBHU/ OTMETKH «4» U «5» COOTBETCTBEHHO)
IIPEJI0KEHO OCYIIECTBIISITh HA OCHOBE MPOLIEHTA OT YMCJIa BBINOJHEHHBIX BEPHO 3aJaHUM.
JlocTikeHne MEeTanpeaMETHBIX PE3YJbTaTOB B paMKaxX HM3yYCHUs MPEIMETOB MaTeMaTHuecKoro Ojoka (OCHOBHOE
oO1ee obpazoBanue): MmeToaudeckue pekomenaanuu / moj pen. JI. O. Pocnosoit. - M.: ®I'BHY «UHcTuTyT cTparerun
pa3BuTHs 0Opa3zoBaHus», 2023.
B mocoOuu naHbl METOAMYECKHME PEKOMEHJIAIMA B HAMPABICHWW JOCTHKEHUS METalpeIMETHBIX pe3yJbTaTOB B
paMKax HM3y4eHHS MPEIMETOB MaTeMaTHYECKOro OJIOKa, MPEeCTaBICHBbI MPUMEPHI YUeOHO-TIO3HABATENbHBIX 3ajad,
CrocoOCTBYIOIIKE (POPMHUPOBAHUIO U PA3BUTUIO TTO3HABATEILHBIX, PETYJIATUBHBIX 1 KOMMYHUKATUBHBIX Y'Y /1.
Kputepun onieHku 3aaHuii MOTYT pa3padaThIBAThCs YUUTEISIMH CAMOCTOSATENIBHO JTUOO B COBMECTHOM JIESITEILHOCTH C

Y4aliuMHuCH. C KPUTCPHUAMU OLCHUBAHUSA 3HAKOMSATCA 10 BBIITOJTHCHUSA SaﬂaHHﬁ.

JUist  oCyuIecTBIEHHUSI TEKYIIEro TEeMaTH4YEeCKOro KOHTPOJiA MO Yy4yeOHOMy mpeameTry «MaremaTtukay MOXKHO

MCIIOJIb30BaTh TOTOBBI MHCTPYMEHTApUI WM pa3padaThiBaTh CAMOCTOSATEIBHO, B IMOCIEIHEM ClIy4ae, TEKCThl KOHTPOJIbHBIX
paboT JOJIKHBI YTBEPKAATHCS JIOKAJTbHBIM aKTOM IIKOJIbl. B Tabnuie 17 npuBeneH HEKOTOPbIM NEpeueHb PEKOMEHTyEeMbIX
pecypcoB (CChUIKM Ha HEKOTOPbIE U3 HUX yKa3aHbl B [Ipuinoxenun 3 naHHBIX peKOMEHIAIH).

Tabomuma 17



Bup ouieHOUHBIX ITpouenyp

HaumenoBanue pecypca

CaMocTosiTeNnbHbIE, TEMaTHYECKHE n |[unaktudeckue/  MeToAMYecKHe — mocoOust K
KOHTPOJIBHBIC PAOOTHI yaeOHukam u3 [Ipunoxenus 1 OITY

CraproBble paboTHI B 5 Ki1acce, B 7 Kilacce CucreMa OLEHKHM JIOCTW)KEHUH  IUIAHMPYEMBIX
(reometpusi); pEeIMETHBIX Pe3yIbTaTOB OCBOEHUS y4eOHOT0
MTOrOBasi KOHTPOJIbHASA padoTa 3a Kypc 5 [peaMera «MaremaTuka»: METOJINYECKUE

KJIaccCa

pexomennanuu / mon peaakiuent JI. O. Pocnosoit. - M.:
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTUsA
oOpazoBanus», 2023

- UtoroBast KOHTpoJIbHAs! pabOTHI 32 KypC 5
KJjlacca

- Temaruueckue npakTHuecKue padoThl Mpu
M3y4YEeHUN TEMBbI

«Harnsininas reometpusi» B 5 Kiiacce

Marematuka. Peamuzarmus  tpeboBanuii  PI'OC
OCHOBHOTO 00miero oOpa3oBaHMs: METOJIUYECKOE
nocobue 11t yuurens / mon pen. JI. O. PocnoBoii. - M.:

OI'BHY Uuctutyt CTpaTeruu  pa3sBUTHUSA
oOpazoBanust PAOy, 2022

VToroBple KOHTPOJIbHBIE PAOOTHI (TEKCT,
crienuuKaus sl OLIEHKH) 0 Kypcy -
«Anrebpa. YrinyOiaeHHbIN ypOBEHbY 7 Kilacc
- «["eometpus. YriiyOnaeHHbIH ypoBEHbY 7
KJIACC

- «BeposaTHOCTb u CTaTUCTHUKA.
YT1yOIeHHBINH YPOBEHbBY 7 KJIacC

Matemartuka (yriyOneHHBI ypoBeHb). Peanm3arus
tpeboBanuii ®I'OC ocHOBHOTrO 00IIEero oOpa3oBaHUsI:
MeToanyeckoe nocobue i yuutens / noa pen. JI. O.
Pocnosoit. - M.: ®I'BHY «MHcTUTyT CTparerun
pa3BuTHs oOpasoBanusi PAOy, 2022

lITOroBble KOHTPOJIbHBIE pAOOTHI (TEKCT,
cnienuuKaIuys sl OLIEHKH) TI0 KypCy -
«Anrebpa 1 Hayara MaTEMaTHYECKOTO
aHanu3a. YTiyosieHHbIH ypoBeHb» 10 kiacc -
«["eomerpus. YrioyOsneHHbIH ypoBeHb» 10
KJ1acc

MaremaTrka (yrinyOJaeHHbIH ypoBeHb). Peanu3zarus
TpeboBanuit ®I'OC cpennero o61ero oopa3oBaHus:
MeToanyeckoe nocobue i yuutens / noa pen. JI. O.
Pocnosoii. - M.: ®I'BHY «MHCcTHTYT CTparernu
pa3BuTHs 00pa3zoBaHus», 2023

- KontponbHbie  pabGoThbl
«BeposATHOCTb U CTaTUCTUKAY 7,
KJ1aCCHI

- Hekoropeie mpaktuueckue  pabOTHI
(3arpyxaroTcs apXuB C ONMHMCAHUEM PaOOTHI U
DJIEKTPOHHBIMM ~ MAacCMBOM  JaHHBIX B
dopmare excel)

o  Kypcy

8, 10

BeposTHOCTE B 1IK0JIe. MOCKOBCKMI LIEHTP HAYYHO-
MeToAndeckoro  obecrmeuenuss (Maremarnueckas
BepTUKaJh). - Pexxum noctyna https://ptlab.mccme.ru/
https://ptlab.mccme.ru/node/188



https://ptlab.mccme.ru/
https://ptlab.mccme.ru/node/188

BuptyansHble 1abopaTopHbIe pabOThI IO
MaTeMaTHKe Ha yriyoneHHblil ypoBHe - OOO ([lopran «Eaunoe coneprkanue o0Iiero oopa3oBaHus -
- COO Pexxum noctyna

https://content.edsoo.ru/lab/subject/3/
https://content.edsoo.ru/lab/subject/7/

HanomauM HEKOTOpBIE IEHCTBYIOIINE PEKOMEHAAINH JJIi CUCTEMbI 00IIero 00pa30BaHus MO0 OCHOBHBIM MOAXOAaM K
dbopMupoBaHHIO TpaduKa TPOBEIACHHUS OIEHOYHBIX TPOIEAYpP B 00pa30BaTelIbHBIX OpTaHM3alUAX (W3 THChMa
MI/IHHpOCBGHleHI/IH Poccun ot 06.08.2021 NeCK-228/03 muceMa PocobOpraazopa ot 06.08.2021 Ne01-169/08-01):

HE MPOBOJIUTH OLICHOYHbIE MPOLEAYPHl HAa TIEPBOM U IOCIEAHEM YpPOKax, 32 UCKIOYEHHEM Y4E€OHBIX MPEIMETOB, 110

KOTOPBIM TPOBOJIUTCS HEe Oonee 1 ypoka B HeIEd0, NPUYEM 3TOT YPOK SIBJISETCS NEPBBIM WM MOCIEAHUM B

pacnuCcaHuy;

- HE IIPOBOAMTH Il 00YHAIOIIMUXCS OJJHOTO Kilacca Oosiee 0HON OLIEHOUYHOM MPOLENYPHl B JICHb;

- MPOBOJUTH OIICHOYHBIE MPOLEAYPHI MO KAKIOMY YIeOHOMY MpeaMETy B OJHOM Mapajuieny KJIaccoB He yaime 1 pasa B
2,5 nepenu. [Ipu sTom 06beM yd4eOHOTO BpEMEHH, 3aTPAYMBAEMOT0 Ha MPOBEICHUE OLIEHOYHBIX MPOIEAYP, HE JOJIKECH
npeBbiath 10% ot Bcero o0bemMa y4eOHOrOo BpEMEHH, OTBOJAMMOIO HAa M3yYE€HHUE JAHHOTO y4yeOHOro IpeiMeTa B
JaHHOMW Mapajuiely B TEKyIIeM Y4eOHOM TOy.

CornacHo BBINIEyKa3aHHOMY MHChMY OLIEHOYHBIE MPOLEAYPHI - 3TO KOHTPOJIBHBIE, TPOBEPOUYHBIC U TUATHOCTHUECKUE
paboThl, BBHITIOJIHAEMbIE OJTHOBPEMEHHO BCEMH yYalllUMHCS KJacca, JITUTEIBHOCTh KOTOPBIX COCTAaBIISIET HE MEHEee TPHUALIATH
MUHYT.


https://content.edsoo.ru/lab/subject/3/
https://content.edsoo.ru/lab/subject/7/

11 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
CreneHb ¢ palioHAILHBIM TIOKa3aTeNIeM.
1 [TokazarenpHas ¢pynkums. [lokazarenbHbie 12 2
ypaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 1
HEPaBEHCTBA
Tpuronomerpudeckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenue npon3BoaHON 24 2
S) WuTerpan u ero npuMeHeHus 9 1
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u niensle yucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 p
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 0




11 KIIACC

Ne
n/n

Tema ypoka

Tema 1. Ctenenb ¢ paliMoOHaIbHBIM
nokazatesneM. [loka3zaTenbHbIe ypaBHEHUS U
HepaBeHcTBa. [lokazaTenbHast QyHKINS.

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

12

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Crenens ¢ palrOHAJIBHBIM ITOKA3aTCJICM

CBoiicTBa cTeneHu

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
palnoHaIbHbIE CTETIEHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
palroHaIbHBIE CTETICHH

I[I/IaI‘HOCTI/I‘-ICCKaSI KOHTPOJIbHAA pa60Ta

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

©O© 0N o O

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

N R

11

12

[TokazarenpHas GyHKIMS, €€ CBOWCTBA U
rpadux

KonTtponbHas padora no teme "Cremnens ¢
paloHaIbHBIM IIOKA3aTEIIEM.
[Toxa3zatenbHas pynkius. [TokazaTenbHble
ypaBHEHHUS U HEpaBeHCTBA"

Tema 2. Jlorapudmudeckast QyHKIIHS.
Jlorapugmuueckue ypaBHEHUS U

12




HEPABEHCTBA.

13 Jlorapudm uucna

14 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI

15 [IpeoOpa3zoBanue BbIpaX)eHH, ComepIKaluX
norapupMbl

16 [IpeoOpa3zoBanue BbIpaX)eHHI, ComepIKaLUX
sorapuhMbl

17 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIIX
J0TapuQMbI

18 [TpeoOpazoBaHue BbIpaKEHHI, COIEPIKALITIX
norapudmbl

19 Jlorapudmuueckrue ypaBHEHUS U
HEPaBEHCTBA

20 Jlorapudmuueckrue ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHEHUS U
HEPaBEHCTBA

29 Jlorapudmuueckre ypaBHEeHUS U
HEPaBEHCTBA

93 Jlorapudmuueckas pyHkuus, e€ cBONCTBA U
rpaduk
KonTponbHas pabota mo Teme

24 «Jlorapudmuaeckast pyHKITHS.
Jlorapudmuueckune ypaBHEHHS U
HEpaBEHCTBA.)»
Tema 3. Tpuronomerpudeckue GyHKINUU, UX
CBOIiCcTBa U TpadUKu

o5 TpuronomeTpudeckre QyHKIHH, UX

cBOIicTBa U rpaduKu




Tpuronomerpudeckue GyHKINHU, UX

26 . 1
CBOWCTBA U TpaduKu

97 Tpuronomerpudeckue GyHKIUHU, UX 1
CBOWCTBA U TpaduKu

08 Tpuronomerpudeckue GyHKINHU, UX 1
CBOMCTBA U rpaduKu

29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

30 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
KonTtponpsHast pabora o Teme

33 «Tpuronomerpuueckue GpyHKIHH U UX 1
rpa¢uku. Tpuronomerpuueckue
HEPaBEHCTBA»
Tewma 4.1. IIpousBoaHas. 12

34 HenpepoiBHble pyHKIINN 1

35 MeTtoa HHTEepBAIOB /ISl pEIICHUS 1
HEPaBEHCTB

36 MeTtoa HHTEepBaIOB JJIs peIICHUs 1
HEPaBEHCTB

37 [TpousBoHas GpyHKIMH

38 [IpousBoaHas pyHKINU

39 I'eomerpuueckuii u Hpu3nIECcKHii CMBICIT 1
MIPOU3BOAHOM

40 ['eomeTpryeckuit 1 GU3NIECKUIT CMBICI 1
MIPOU3BOAHOM

41 [Tpou3BoHBIE JI€MEHTAPHBIX (PYHKUINN

42 [Ipou3BoHbIE NIEMEHTAPHBIX (QYHKIUN

43 [Ipon3BoHAS CyMMBI, TPOU3BEICHMUSI, 1




Y4acTHOTO (DYHKIIMH

HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

44 N 1
YacTHOTO (YHKIIHHA

45 KonTtponpHast pabora o Teme 1
«IIpownsBoaHas
Tema 4.2. IlpuMeHeHne nNponu3BOAHON 12

46 [IpumeHeHne MPOU3BOTHOM K UCCIICIOBAHUIO 1
(GYHKIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI

47 [IpuMenenne mpou3BOIHOMN K UCCIEAOBAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

48 [IpumMeHeHne MPOU3BOTHOM K UCCIICIOBAHHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

49 [IpumMeHeHne MPOU3BOIHOM K UCCIICIOBAHHUIO 1
(byHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI

50 HaxoxneHne HanOoIbIIer0 ¥ HANMCHBIIIECTO 1
3Ha4YeHUS QYHKIIUHA HA OTPE3KE

51 Haxoxnenne HanOOJIbIIEr0 ¥ HAaUMEHBIIIETO 1
3Ha4YeHUS (YHKIIUHA HA OTPE3KE

59 Haxoxnenne HanOOJIbIIEr0 ¥ HAaUMEHBIIIETO 1
3HaueHusl (YHKIIUU HA OTPE3Ke

53 HaxoxneHne HanOoIbIIero 1 HauMEHBIIEro 1
3Ha4YeHUS (YHKIIUHA HA OTPE3KE

54 Haxoxxaenne HanOoIbIIEr0 H HAMMEHBIIIETO 1
3Ha4YeHUs PYHKIIMU HA OTPE3KE

55 Haxoxxaenne HanOoIbIIEr0 H HAMMEHBIIIETO 1
3HaueHusl (YHKIIUU Ha OTPE3Ke
[IpuMmeHeHre mporu3BOIHOMN ISl HAXOXKICHUS

56 HaWJTy4IIeTo PEIICHUs B TIPUKIIAHBIX 1

3agavdax, JJid OnpeaciCHusa CKOPpOCTU




nporiecca, 3aIaHHoro GOpMYIION UITH
rpadpukom
KontpomnbHas padora 1mo reme

> "ITpousBoaHas. [Ipumenenue nponsBoaHoin" 1
Tema 5. HTerpan u ero npuMeHeHue 9

58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

60 WuTerpan, reomeTpuueckuii 1 pu3nyecKuii 1
CMBICJI MHTErpaja

61 WuTerpain, reomeTpudeckuil U Gu3ndecKuit 1
CMBICJ HHTETpaja

62 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit 1
CMBICIT HHTETpaja

63 Brrurcnenue wHTErpana mo Gopmyiie 1
Herorona—1Jleiibanma

64 Brruucnenue nnterpana no gpopmyie 1
Herorona—Jleiibaumna

65 Brruucnenue unTerpana no gopmyie 1
Herorona—Jleiibaumna

66 KonTponsHas pabora no teme «MHTerpan u 1
€ro NpUMEHEHHUE»
Tema 6 Cucremsl ypaBHEHU 12

67 CucTtembl TUHENHBIX YpaBHEHUHN 1

68 CucreMbl TUHENHBIX YpaBHEHUI

69 Pemenue npukinaaHbIxX 3a/1a4 ¢ TOMOIIbIO 1
CHCTEMBI JINHENHBIX YPAaBHEHUN

20 Pemenue npukinaaHbIX 3a/1a4 ¢ TOMOIIbIO 1
CHCTEMBI JIMHEHHBIX YpaBHEHHHA

71 CucreMbl U COBOKYITHOCTH LIETIBIX, 1




palMOHANIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeNbHBIX, JOrapu(PMUUECKUX
YpaBHEHUI U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALIMOHAJIBHBIX,
NOKa3aTeJbHbIX, JIOTapU(HMUIECKUX
YPAaBHEHUI U HEPABEHCTB

73

74

75

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHAIbHBIX, UPPALMOHAIbHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKUUN A7
pEILIEeHUs] ypaBHEHUIN U CUCTEM

76

Ucnonb3oBanue rpadpukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CUCTEM

77

[IprMeHeHne ypaBHEHUMN, CUCTEM U
HEPaBEHCTB K PEIICHUIO MATEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3IngHbIX o0nacTeil
HAyKU U PEATbHON KU3HU

78

KontponbHas pabora o Teme «Cucremsl
YPaBHEHUI»

Tema 8. IloBTOpeHune

18

79

80

HarypanbHbie u 1ienble yncna B 3aa4ax u3
pEATbHOM )KU3HU
HarypanbeHble 1 1enble yncna B 3aa4ax U3
peanbHOU KU3HU




Harypaibnble 1 1ienble yucna B 3aa4ax us3

81 peanbHOM KU3HU

82 [Tpu3HaKy AEIUMOCTH LETBIX YUCEI

83 [Ipu3HaKK JETUMOCTH LIEBIX YHCET

84 [Tpu3HaKy AETMMOCTH LEITBIX YUCE

85 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HAHUU. Y paBHEHUS

86 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL
3HAHUU. YpaBHEHUS

a8 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUU. YpaBHEHUS

89 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS

90 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHU. YpaBHEHUA

o1 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHui. HepaBeHcTBa

92 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui. HepaBeHcTBa

93 I'BD

94 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

95 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs
3HaHuU. CUCTeMBbl ypaBHEHU N

96 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIUs
3HaHUH. CHucTeMbl ypaBHEHUN

97 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS




3HaHui. OyHKUIKH
08 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuW. OyHKIKUH
99 Wrorosas kKoHTpOJbHAS paboTa 1 1
100 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuil. OyHKUKH
O0001Ienre, cUCTEMaTH3aLUs 3HaHUH 3a
101 KypcC aJireOpbl ¥ HayaJl MaTeMaTHIeCKOTO 1
ananu3a 10-11 knaccoB
O0001enne, cucreMaTA3amus 3HaHUH 3a
102 Kypc ainre0pbl 1 Hayall MaTeMaTHYeCKOT 0o 1
ananu3a 10-11 knaccoB
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 10




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

VYyebnuk «Anredpa n Hayana Maremaruueckoro ananuza 10 — 11 kmacey L.

AuMoOB

METOJJUYECKHUE MATEPHUAJIBI IS YYUTEJIA
VYyeOHuk «Anredpa n Hayasia MaremMarudeckoro ananusa 10 — 11 kmace» 1.

AITUMOB

MN3paTenbcTeo «MpocselieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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