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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.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yuyeOHOro mnpeamera «MaremaTHKa» JIOJDKHO 00ECICUHBaTh
JOCTIDKCHUE HA YPOBHE CPEIHEro OOIIero oOpa3oBaHUS CICAYIONNX JMIYHOCTHBIX,
METanpeIMETHBIX B ITPEIMETHBIX 00pa30BaTeIbHBIX PE3y/IbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE  pE3yJIbTaThl OCBOCHHUS IPOTPaMMbl  Y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'pasx1anCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMKU 00YUaAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIEeCTBa, MPEACTABICHUEM O MATEMATUYECKUX
OCHOBax (YHKIIMOHMPOBAHHUS  PA3JUYHBIX  CTPYKTYp, SBJICHUH, TMpOLEIYP
IpakIaHCKOTO 00IecTBa (BBIOOPHI, OMPOCHI U MP.), YMEHHEM B3aUMOJEHCTBOBATH C
COIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIMSIMU U HA3HAYCHUEM.

[TatprnoTyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKJIAaHCKOW HJICHTUYHOCTH, YBOXKCHHUS K
MPOLLIOMY M HACTOAIIEMY POCCUHUCKOW MATEMATHUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JIOCTUAKECHUAM POCCHUMCKUX MATEMATUKOB M POCCUMCKON MAaTEMaTHUYECKOM IIKOJIbI, K
WCTIONB30BAHUIO ATUX JOCTMXKEHUM B JPYTrMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHMEM JYXOBHBIX IIECHHOCTEH POCCHICKOTO Hapoia; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHWS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTHKEHHUIN HAYKU U JEATEIbHOCThIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYyIIIETO.

DCTETHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAs ICTETHKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1a4, PEIICHHM, pacCYKIECHUM; BOCTIPUUMUYHUBOCTHIO K
MAaTE€MaTHYECKUM aCMEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

®du3nYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS TPHUMEHSATH MaTEeMaTUYECKHWE 3HAHUS B
HHTEpecax 3I0POBOT0 M 6e30macHOro 00pasza >KU3HHM, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THUTAHHWE, COATTAHCUPOBAHHBIM PEXUM 3aHATHH U
OT/bIXa, peryysipHas ¢u3udeckas aKkTUBHOCTH); (PU3UYECKOTO0 COBEPIICHCTBOBAHUS,
MIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHON 1€ TETBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHMEM IIEHHOCTU TPYAOJIOOUS; HHTEPECOM K
pazMuHbIM cepam mpodecCHoHaTbHON JAEATebHOCTH, CBI3aHHBIM C MAaTEMAaTUKOMN
U e€ MPUJIOKEHUSIMUA, YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOp OyayIel nmpodeccuu
U pPeaIn30BBIBaTh COOCTBEHHBIE )KHM3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CITOCOOHOCTHIO



K MaTeMaTHYecKOMYy OOpa30BaHMIO M CaMOOOPa30BaHHUIO HA MPOTKEHUU BCel
KU3HU; TOTOBHOCTHIO K AaKTHUBHOMY Y4YacTHIO B PEIICHUWU MPAKTUYECKUX 3a]ay
MaTEeMaTUYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJOTHYECKON KYJIbTYpbl, ITOHUMAHUEM BIIUSHUS
COIMAJIbHO-DPKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLMAIBHOU
CpeIbl, 0CO3HAHHUEM TTI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM; OpHeHTaLueH
HA TPUMEHEHHWE MaTEMaTUYeCKUX 3HAHWM I8 penieHus 3ajad B o0yacTu
OKpYXalollled Cpe/bl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKHM MX BO3MOXHBIX
MOCJICJICTBUN [T OKPY’KAIOIIEH CPEBI.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKU U OOIIIECTBEHHOW MPAKTUKHU, TOHUMAHUEM MaTeMaTHYECKOM
HayKU Kak cephl YeIOBEUECKOU NIEeATeTbHOCTH, ITAlOB €€ Pa3BUTHUSI U 3HAYMMOCTU
JUISL pa3BUTHSI LIUBUJIM3AIIMK; OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTEMaTUYeCKOM
KYJBTYPOM KaK CPEJICTBOM MO3HAHUSI MUPA; TOTOBHOCTBHIO OCYIIIECTBIISITh MPOEKTHYIO
Y UCCIIE0BATENBCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ynbTaThl OCBOEHUS MPOTPaAaMMbI y4e€OHOTO TpeIMeTa
«MaremaTuka XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHBIMU PE2YIAMUBHBIMU OeUCTNEUIMU.

1) Vuusepcanonuvie  nosnasamenvHwle  Oelicmeus, obecneuusaom
Gopmuposanue 6Aa306bIX KOSHUMUBHBIX NPOYecco8 obyuarowuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpyJcaoweco  Mupa,  NpuMeHeHue  J10SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBrbie nornueckue AeUCTBUS:

e BBIBJSITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKM MATEMATHYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXAYy IOHATHAMH; (DOpMyIHUpOBaTh
OompeneNcHUsT  TOHATHUH;  YCTAaHABIIMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
KiIaccu(pukanyuu, OCHOBAaHUSA Jisi OOOONICHWS] W CpaBHEHUS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W  TPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHbIE ¥ OTpPHUIATENbHbIC, €IWHUYHBIC, YaCTHBIE M OOIIWE;
YCIIOBHBIE;

e BBIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W TIPOTUBOPECUHUS
B (aKkTax, MaHHBIX, HAOIIOMCHUIX W YTBEPKICHUSIX; MPEaiaraTh KPUTCPUHU
JUTS BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;



e Jle7IaTh BBIBOABI C WCIIONB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITEHHO JTOKA3aTEeIbCTBA MATEMATHUECKUX YTBEP KICHUIM
(npsiMble M OT MPOTHUBHOTO), BBICTPAWBATH AaPTyMEHTAIUIO, MPUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL

e BBIOMpaTh CHOCOO pemieHus ydeOHOW 3ajadu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOUpATh HauMOoJiee MOAXOIAIUNH ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbckue qeUCTBUS:

e HCIOJBH30BAaTh BOIMPOCHI KAaK HCCICAOBATECIBLCKUI HHCTPYMEHT ITO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOPEUHE, MPOdIIEeMy,
yCTaHaBIMBaTh  HMCKOMOE€ W  JaHHOe,  (QopMUpoOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TPOBOJNUTH CAMOCTOSITEIIbHO CTUTAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHNC
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEMaTHYE€CKOTO OOBEKTa, SIBJICHUS,
Ipoliecca, BBIABICHUIO 3aBUCUMOCTEM MEXay OOBbEeKTaMH, SBJICHUSMU,
MIPOIIECCAMHY;

e CaMOCTOSITEILHO (POPMYJHUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yJbTaTaM
MPOBEEHHOTO HAOJIOACHUS, WCCIIECIOBAHUS, OIEHHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE pAa3BUTHE TIPOlleCCa, a TaKKe BBIJIBUTATH
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Paborta ¢ nundopmariuei:

e BBIABIATH JeUINUTHI WHPOpPMAIIUU, TaHHBIX, HECOOXOIUMBIX IS OTBETA HA
BOIIPOC U JJIA PEIICHUS 3a1a4H;

e BBIOMpaTh HUHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHOOPMAITUIO PA3TUIHBIX BUOB U
dbopm npeacTaBIeHuUS;

e CTPYKTYypHUpOBaTh WHGOPMAIIUIO, TPEJICTABIATh €€ B Pa3IMYHBIX (popMmax,
WJUTFOCTPUPOBATH TpapuuecKy;

e OIICHUBATH HaJEKHOCTD uHdopmarumn o CaMOCTOSATEIILHO
c(hOpMYTUPOBAHHBIM KPUTECPHUSIM.

2)  Vuueepcanvmvie = KOMMYHUKAMUGHblE  Oelicméus,  0Oecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Obmenue:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMH U
LEeISIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M MHCHbMEHHBIX TEKCTax, JaBaTh IMOACHEHHSI MO XOJy pEHICHUs
3a/1a4yi, KOMMEHTHUPOBATh TIOJyYCHHBIN PE3yJIbTaT;



B X0JIe 00CYXKICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
pOoOJIeMBI, pPeIIaeMoi 3a/Jauy, BHICKA3bIBaTh WJCH, HAICJICHHBIC Ha TOHUCK
pCIIEHHSI; CONIOCTABIIATh CBOM CYXKJICHHS C CYXKICHUSAMH JAPYTHUX YUYACTHUKOB
auajora, OOHApPYXXHBAaTh Pa3lIMuMe M CXOJCTBO IO3UIIMIA, B KOPPEKTHON
dbopme GopMyIUpoBaTH PAa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTABIIATh PE3YJIBTAThI PEIICHHS 3a/1a4H, SKCIICPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa; CAaMOCTOSTEIIEHO BHIOMPATh (hopMaT BBICTYILICHUS ¢ YIETOM 3aJ1ad
HPE3CHTAIIMKA U OCOOCHHOCTEH ayUTOPHUH.

CoTpyaHUYECTBO:

MIOHUMAaTh M UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON M WHIAMBUIYAJIBHON
paboThl TpH pelIeHUWH Y4YEeOHBIX 3a7ad; MNPUHUMATh I€JIb COBMECTHOU
AESTeNIbHOCTH,  IUIAHUPOBAaTh  OpPraHM3allMI0  COBMECTHOW  paboThl,
pacnpenenartb BHUIbl pabOT, JOroBapUBaThCs, OOCYXAaTh MpoLecc U
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IECH;

y4acTBOBaTh B I'PYIIOBBIX (hopmax padoTel (00CyxneHHs, 0OOMEH MHEHHU,
«MO3TOBBIE€ ILITYpPMB» W HHBIE); BBIIOJHATH CBOIO YacTb padOThl U
KOOPJIAMHUPOBATh CBOM JIEMCTBUS C APYTMMHU YWICHAMH KOMAHJIbl; OLICHUBATh
KayecTBO CBOEr0 BKJIaga B  OOUMH MPOAYKT MO  KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

3) Vhusepcanvhvle pecynsamuensle Oeticmeus, obecneuusaiom Gopmuposanue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TIUYHOCTU.
Camoopranuzanusi:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUs 3a/Ja4d, BHIOMpATh CIOCOO peIieHus ¢

Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ yUETOM HOBOUW MHGOPMAIIUHU.
CaMOKOHTPOJIb:

BJIQJCTh HABBIKAMU  I[IO3HABATENILHOW  pedIeKCMM KaKk  OCO3HAHUS
COBEPILIAEMBIX JEHUCTBUMA W MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIaJIeTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yJibTaTa
pEIIeHUs MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH IIPU PEIICHUU 3aJa4H,
BHOCUTh KOPPEKTHBBI B JICITEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAWJECHHBIX OITUOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHWBAaTh COOTBETCTBUE pe3yJibTaTa MMM W YCIOBUSIM, OOBSICHSITH
NPUYMHBI JOCTHKEHUS WA HEJOCTHMKEHUS PE3YJbTATOB JESITEIBHOCTH,
HaxXOJIUTh ONMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

OcBoeHnue yueOHOTO Kypca «Anredpa v Hayajla MaTeMaTHYECKOTO aHAJIM3a» Ha
YpOBHE cpemaHero oOmero o0pa3oBaHHsS JODKHO 00€CIeunBaTh JTOCTHYKCHHE
CIICAYIONINX TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJTACC

Yucya 1 BbIYHCICHUSA

OnepupoBarh NOHATHSAMHU: PALMOHAIBHOE W JICUCTBHUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BeimonaaTe  apudmMernueckue  onepanuMud ¢ palMOHAJIBHBIMM U
JNENUCTBUTEIBLHBIMHU YHUCIAMU.

BoinonHATe NpuOIMKEHHBIE BBIYMCICHUS, UCIHOJB3Ys IMpaBWila OKPYTJICHHUS,
JIeNaTh PUKUJIKY U OLEHKY PE3yJIbTaTa BBIYUCIICHUN.

OnepupoBath MOHATUAMHU: CTENIEHB C LEIBIM MMOKA3aTeNEeM; CTaHAapTHas (popma
3alUCH  JIEMCTBUTEILHOTO YHCIIA, KOPEHb HATypallbHOM CTENEHH; HCIIO0Ib30BaTh
HOIXOAIIYI0 (GOpMY 3alKCH ACHUCTBUTEIbHBIX YUCEN JJI PEUICHUS MPaKTUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

OnepupoBarh NMOHATHUSAMU: CUHYC, KOCHUHYC W TaHT€HC IPOU3BOJIBHOIO YIJa;
MCIIOJIb30BaTh 3aMKCh MPOU3BOJBHOTO yrja yepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKUIHUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSIMU: TOXJIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMoOHAIbHOE, MPPAMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoInonHATh npeoOpa3oBaHUsi TPUTOHOMETPUYECKHUX BBIPAKEHUW W pellaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BoinmonusaTe mpeoOpa3oBaHusl IENbIX, PALMOHAIBHBIX W HppalOHATbHBIX
BBIPAKEHUN M PElIaTh OCHOBHBIE THIBI LIEJIBIX, PAMOHANIBHBIX U UPPALIMOHATBHBIX
YPaBHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS] U HEPABEHCTBA JJI PELICHHUS] MaTEMAaTHYECKHUX 3aJa4 U
3a]1a4 U3 pa3IMYHbIX 00JacTel HAyKU U pealbHOM KU3HHU.

MonenpoBaTh peaibHblE CHTyalldd Ha fA3bIKE aiureOpbl, COCTaBISThH
BBIDAKEHUSI, YpPAaBHEHMs, HEPABEHCTBAa IO YCJIOBHUIO 3aJauyd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHKUEM alapara ajreOphl.

DOYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATHAMH: (QYHKLIHS, CHOCOOBI 3adaHUs (PYHKIHH, 00JIacTb
ONpEAENeHUs] U MHOXECTBO 3HAaYeHMM (¢QyHKUuHM, rpaduk (yHKIUH, B3aUMHO
obpaTHbIe QYHKITUH.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKLUMHU, HYJIU (QYHKLIMH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.



Hcnonb3oBath rpaduku QyHKINN A pelICHUS] ypaBHEHUH.

Crpouth W 4MTaTh TpaUKH JTUHEHHOW (PYHKIMH, KBaAPATHUHON (PYHKIIUH,
CTENEHHON (PYHKIIMH C LEJIBIM OKA3aTENIEM.

Wcnonp3oBate rpadpuku (QyHKUMH S8 UCCIENOBAHMS IPOLIECCOB U
3aBHCHUMOCTEH TMpH PEIICHUU 3a7ad M3 JPYTruX y4eOHBIX MPEIMETOB U PearbHOU
KU3HU; BBIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEXKTY BEIIMIYMHAMH.

Hauyana maTeMaTH4yeckoro aHajaimusa

OnepupoBaTb  NOHATUSAMHU:  TOCJIENOBATENIBHOCTh, apudmMernyeckas U
reoMeTpuyecKas Iporpeccuu.

OnepupoBaThb NOHATUAMH: OECKOHEYHO YyOBIBAalOIIash TeoMeTpUuYecKas
nporpeccus, cymma 0€CKOHEYHO YOBIBAIOIIEH reOMEeTpUUECKOM MPOrpeccui.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M IMPOrPECcCUi NIl pelIeHUs
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATHIMH: MHOKECTBO, ONIEPAIH HaJ] MHOKXECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis ONUCAaHUS pealbHbIX
IPOLIECCOB U SIBJICHUM, IPH PEIICHUH 33]a4 U3 IPYTUX yYEOHBIX IPEIMETOB.

OnepupoBaTh MOHATUSAMU: ONpPEIeNIEHHE, TEOPEMa, CIEICTBUE, TOKA3aTEIbCTBO.



HopmaTuBHO-IpaBoOBbIE JOKYMEHTbHI, perjiaMeHTHPYIOIIHe MeJarornyecKylo 1esiTeJJbHOCTh

No JlokymMeHT Ccblika
1. | Hopran «Enunoe copepxanue oo1ero https://edsoo.ru/normativnye-
oOpa3zoBanusi. HopMaTHBHBIC TOKYMEHTHI: dokumenty/

» ®enepanpHblil 3aK0H «O0 oOpazoBanuu B Poccuiickoit denepanun» OT
29.12.2012 Ne273-D3;

* @epepanbublii 3ak0H 0T 19.12.2023 Ne618-O3 «O BHECEHMM H3MEHEHHU B
DdenepanbHbIi 3akoH «O0 00pa3zoBannu B Poccuiickoit deaepariumy;

+ IIpuka3z MunucrepctBa npocsenieHus: Poccuiickoit ®enepannu ot 18.05.2023 Ne370
«O0 yTBepxkIeHuU QeaepanbHoil 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus» (3apeructpuponan 12.07.2023)

+ OIoc 000

[Ipuka3 MununcrepcrBa npocsemenuss Poccuiickot @enepaunn ot 31.05.2021 Ne287
«O0 yTBepxaeHuU ¢deepaTbHOro TOCYJapCTBEHHOTO 00pa3oBaTENIbHOrO CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBanusy» (3apeructpuponan 05.07.2021 Ne64101);

* Hsmenenus so ®I'OC OO0

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

oOpa3oBaTeNbHBIM CTaHIAPT OCHOBHOTO oOIIero ooOpa3zoBaHus» (3aperucTpupoBaH
17.08.2022 Ne69675);

+ OIocC COooO

[Ipukaz MwunoOpHayku Poccum ot 17 mas 2012 1. Ned13 «OO6 yTBepKaeHUU
dbenepabHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPETHEro OOIIero
oOpazoBanus» (3apeructpuponan 07.06.2012 r. Ne24480)

* Hsmenenus so ®I'OC COO

[Ipuka3z Munucrepctsa npocsemenus: Poccniickorn ®@enepannu ot 12.08.2022 Ne732 «O
BHECEHMH U3MEHEHUH B (heliepanbHbIi TOCyAapCTBEHHBIN

o0Opa3oBaTeNbHbI CTAaHAAPT CPEIHEro O0IIEero 00pa3oBaHusl, YTBEPKAECHHBIA IPUKA30M
MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoir ®epepanuu ot 17 mas 2012 1.

Ne413» (3apeructpuposan 12.09.2022 Ne70034)
N3menenus so PI'OC HOO, OO0




ITpuka3z Munucrtepcta npocsenieHust Poccuiickoit @eaepanun Ne31 ot 22.01.2024 «O
BHECCHWH WM3MEHEHUN B HEKOTOpPhIC MpHKa3bl MuHHCTEpCTBa O0Opa3oBaHUS M HAyKU
Poccuiickon @enepanun 1 MunucrepctBa mnpocsenieHuss Poccuiickont denepanuu,
Kacaromuecss  ¢enepadbHbIX — TOCYJAapCTBEHHBIX  OOpa3oBaTEIbHBIX  CTaHIapTOB
HayajJpHOro  00mero oOpa3oBaHUST W OCHOBHOrO  OOIIero  0oOpa3oBaHUS»
(3apeructpuponan 22.02.2024 Ne77330)

* Hsmenenus so ®I'OC OO0

[Tpuka3 MunuctepctBa npocseienns Poccuniickoit @enepanuum Nel10 ot 19.02.2024 «O
BHECEHMM HM3MEHEHUU B HEKOTOphIe MNpuKa3zbl MuHuctepcTBa oOpa3oBaHUS M HAYKH
Poccuiickon ®enepaunn u MunHucrepcrBa npocsewieHuss Poccuiickon denepauuu,
Kacaromuecss  (enepaqbHbIX — TFOCYAapCTBEHHBIX  00pa3oBaTelbHBIX  CTaHAApPTOB
OCHOBHOT'0 00111er0 00pa3oBaHUs»

(3apeructpupoBan 22.02.2024 No77331)
+ ®OIT OO0

[Ipuka3 MununcrepcrBa npocsemenuss Poccuiickont @enepannn ot 18.05.2023 Ne370
«O0 yTBepxkaeHun (QenepaabHO 00pa30BaTELHOM MPOTPaMMbI OCHOBHOI'O OOILETO
oOpazoBanus» (3apeructpuponan 12.07.2023)

+ ©OII COO

[Ipuka3 MunucrepctBa npocemeHusi Poccuiickoit @enepaunn ot 18.05.2023 Ne371
«O0 ytBepxkaeHun denaeparbHON 00pa30BaTEIBLHON MPOTpaMMBI CPEIHETO OOIIETO
oOpazoBanus» (3apeructpupoBan 12.07.2023 No74228)

* HMsmenenus 8 @OIT HOO, OO0, COO

[Ipuka3z Munucrepctsa npocsemenus Poccniickon @enepannn ot 19.03.2024 Nel71 «O
BHECEHUU U3MEHEHUM B HEKOTOpPBIE ITpUKa3bl MUHUCTEPCTBA IpOcBenieHns Poccuiickon
®denepauuu, Kacaroumecs QeaepagbHbIX 00pa30BaTENbHBIX MPOrpaMM HayaldbHOTO
oOmmiero 00pa3oBaHMs, OCHOBHOTO 0OIIEro oOpa30BaHUS H CPEIHEro OOIIero
oOpazoBanus» (3apeructpuponan 11.04.2024 No77830)

* Hsmenenus B ©OII OO0, COO

[Ipuka3 MunucrtepctBa npocseiennst Poccurickoit ®@enepannu Ne62 ot 01.02.2024 «O
BHECEHUU U3MEHEHUI B HEKOTOpbIEC IIpuKa3bl MuHKUCTEpCTBA IpocBelieHns Poccuiickon
®denepanuu, Kacawomuecs (enepanbHbIX 00pa30BaTEIbHBIX MPOrPAMM OCHOBHOTO H
cpeaHero obmiero oopazoanus» (3apeructpuponad 29.02.2024 Ne77380)

» denepanabHbIN IEpeUYEHb IIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB

» U3smenenus B penepaibHblil iepedueHb yueOHUKOB




[Ipuka3 Munnpocsemienuss Poccun Nell9 or 21.02.2024 «O BHeceHMM W3MEHEHUH B
npunoxkeHuss Ne 1 u Ne 2 k npukazy Munnpocsemenust Poccun ot 21.09.2022 r. Ne858
«O0 yTBepkIeHUH (PeepaTbHOTO NEePeUHs Y4eOHUKOB, AOMYIICHHBIX K UCTIOIb30BaHUIO
Opy  peaju3alliid HMEIOIIMX TOCYJapCTBEHHYIO AaKKpEIUTalMI0 00pa3oBaTEIbHBIX
IporpamMM HA4YaJbHOTO OOIET0, OCHOBHOTO OOIIET0, CPEIHEro 00IIero oOpa3oBaHUS
OpraHu3alysIMHU, OCYIECTBISIOIIMMHI 00pa30BaTENbHYIO ACSITEIBHOCTh U YCTAHOBJICHUS

NPEEIbHOTO CpPOKa HCIONb30BAHUS HCKIIOYCHHBIX YUeOHHKOBY» (3aperucTpupoBaH
22.03.2024 Ne77603)

https://edsoo.ru/rabochie-programmy/
OcHoBHOE 00111ee 0Opa3oBaHue

+  OepepanbHasg paboyas mporpamma mno yueoOHomy npenmery «Marematukay 0a30BbIid
YPOBEHb

*  @epnepanibHas paboyas nOporpamMma Mo ydyeOHOMYy mpeaMmery «MaremaTuka
yrayOnEHHBIN YPOBEHB

https://edsoo.ru/rabochie-programmy/
Cpennee o61iee oOpazoBaHue

+  OepepanbHasg paboyas mporpamma mno yueoOHomy npenmery «Marematukay 0a30BbIid
YPOBEHb

* depepanbHas pabouas mnporpamMmma Mo ydeOHOMY mpeameTry «MaremaTHKa
yrayOnEHHbIN YPOBEHB

2. https://docs.cntd.ru/document/

1302361142?marker=656010
®enepanbHblii 3akoH oT 25.12.2023 Ne685-D3

«O BHeceHnH W3MeHeHM B DeqepanbHbli 3aKOH
«0O06 ob6pazoBanuu B Poccuiickoit denepanum»

3. | Iucsmo Munnpocsemienns Pocenn u

Pocobpransopa «O Hanpasieniu https: //obrnadzor.gov.ru/ron_d

oc/pismo-minprosveshheniya-

Pexomenpanmii (BMecte ¢ «PekomeHmanusiMu
UL CUCTEeMBbl ~ oOmero  oOpa3oBaHUsl IO
OCHOBHBIM MOAX0AaM K (hOpMHUPOBaHUIO Tpaduka

rossii-i-rsobrnadzora-o-
napravlenii-rekomendaczij -
vmeste-s-rekomendacziyami-

MIPOBEICHUSI OLICHOYHBIX poueayp Bl lya-sistemy-obshhego-
00111e00pa30BaTEIbHBIX OPTaHU3ALMAX B obrazovaniya-po-osnovnym-
2021/2022 yuebHOM TOxY») (OmybmukoBano | podhodam-k-formirovaniyu-

17.08.2021)

grafika-provede/

[Ipuka3 MunuctepcTBa NPOCBEIICHUS

Poccuiickoii @enepaunn ot 21.09.2022 Ne858
«O06 yTBepkaeHuW (QemepaTbHOTO  MEepPEUHS
y4eOHUKOB, TONYIIEHHBIX K UCIOJIH30BAHUIO

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



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

. CUHCTEMA OLHEHKHU U KOHTPOJISA HA YPOKAX MATEMATHUKHU

B cootBercTBUU co cratbeii 28 denepanpHoro 3akona ot 29 nexabps 2012 r.
Ne273-®3 «O6 obpazoanuu B Poccuiickoii deaepaninu OCyIIeCTBICHUE TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH U NMPOMEKYTOUHON aTTECTALIMU 00YUarOIIMXCsl OTHOCUTCS K
KOMIETEHIIMH 00pa3oBaTesibHON opranuzauuu. OOpa3oBaTelbHbIE OpPraHU3aLUU
YCTaHaBIUBAIOT (POPMBI, MEPUOAUYHOCTh M TOPSAOK MX IPOBEACHUS; BEIYT
WHIMBUIYAJIbHBIM y4YeT pe3yJbTaTOB OCBOCHHUS O0y4aroUIMMHCs o0pa3oBaTeNIbHBIX
OporpaMM, a TaKKe XpaHsAT B apxuBaX HHPOpMALUI0 00 3THX pe3ynbTarax Ha
OyMaXkHbIX U (WJIM) DJIEKTPOHHBIX HOCHUTENSX. TakuM JIOKaJbHBIM aKTOM SIBISIETCS
«llonoowcenue o cucmeme oyeHok, opmax u nOpsoKe NPoGedeHUs NPOMENCYMOUHOU
u  umozoeou  ammecmayuu  odoyuarowuxcay,  «llonoxcenue o  gopmax,
NEpUOOUUHOCIMU U NOPAOKE MEKYUe20 KOHMPOJIA YCneeaemMocmu U npoMedHCymouHou
ammecmayuy 00y4aruuxcs N0 OCHOBHbIM 00Uje0OPA308aAMENLHBIM NPOSPAMMAMY,
«llonoorcenue o cucmeme oyeHuganus 00PA306AMENLHLIX OOCMUNCEHUL YIAUUXCA» U
op.

Buenpenue 0OHOBIEHHBIX OI'OC  obmero obpazoBanus, POOII
aKTyaJM3UpOBAJI0 HEOOXOAWMOCTh BBEJICHHUS €AMHBIX  IOAXOJOBK  CHUCTEME
OLICHMBAHUSA JOCTM)KCHMS OOYYaIOIIMMHUCS IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IpOrpaMM COOTBETCTBYIOIIETO YPOBHS 0OOpa30BaHMSL.

[IpyHIMNIHATBPHO BAXXHBIM IMOJIOXKEHUEM OPTaHU3allUd CHCTEMbI OLICHKH
SBJISICTCS] BBIXOJ] 32 paMKU KOHTpOJIs 3HaHUM. Ee BakHeiimel pyHKIMed CTaHOBUTCS
OpueHTalMsl  00pa30BaTEIbHOrO  IMpollecca Ha  JIOCTHXKEHHE  IUIAHUPYEMBIX
pe3ynbTaToB, oOecleyeHue Ha 3TOW OCHOBE HS(PQPEKTHBHOM 0OpaTHOU CBA3M,
MO3BOJISIONIEH OCYILECTBIIATh YIpaBieHUE 00pa30BATENbHBIM MpPOLIECCOM. JTO, B
CBOIO OYepelb, MNPEIINOJaraeT BOBJICYEHHOCTbh B OIEHOYHYIO JESATEIbHOCTh HE
TOJIBKO ME€IaroroB, HO U CaMHUX OOYYArOITUXCS.

B yenesom pazoene @OII OO0 u ®OIl COO (myskr 18) mpencraBieHsl
oOIIMe TMOJOXKEHUSI CHCTEMBl OIICHKH JOCTIDKEHHUS IUJIAHUPYEMBIX pe3yIbTaToB
OCBOEHHUSI COOTBETCTBYIOUIMX OOpa3oBareiabHbIX mporpamMM. [loaxom K oneHke
obpazoBarenbHbIX gocTikeHH B POII OO0 m ®OII COO oamHAKOBBIM, YTO
OOBSICHSIETCS] MPEEMCTBEHHOCTHIO 00YUEHUS MEXKAY YPOBHSIMHU 00pa30BaHUS.

B nuceme Munnpocsemenus Poccun ot 13.01.2023 Ne03-49 npencraBiieHbI
METOJIMYECKUE PEKOMEHIAIMKN MO0 CHUCTEME OLIEHKH JOCTHKEHHUS O0ydaroImuMUCs
IJIAaHUPYEMBIX pe3yibTaToB 0cBoeHus nporpamm HOO, OO0, COO.

Ha Bcex ypoBHSIX LIKOJBHOTO 0Opa3oBaHMs CHCTEMa OLIEHWBAHUS BKIIIOYAET
paznuyHbie GOPMBbI OLIEHKH, KOTOPbIE MOXKHO YCJIOBHO Pa3eliUTh Ha JBE OOJbIIME
TpYyNIbI - BHYTPEHHEE (BHYTPHUINKOIBHOE) OLIEHWBAaHUE M BHEIIIHEE OLICHUBaHUE.

BHemnsAsa onenka

Cornacho ®OOIl k mpouenype BHEUIHETO OLICHUBAHUS  OTHOCSTCS
HE3aBUCHMAasi OLIEHKAa KadecTBa MOArOTOBKM ywammxcsi. K HuM oTHocATcs
MOHHUTOPUHIOBBIE UCCIIEJOBAHUSI MYHULIUIIAIIBHOTO, PETMOHAIBHOIO U (efiepaIbHOro
YpOBHEH U UTOTOBas aTTectanus ydanmxcs B ¢popme OI'D u EI'D.

C 1 centsi0ps 2024 rona Bctymnaet B cuiny [locranosnenue [IpaButensctsa PO
ot 30.04.2024 Ne 556 «O0 yTBep:kKIeHUU MEPEUHs] MEPOTIPUSATHUIL 1O OLIEHKE KauecTBa



oOpazoBanust u IIpaBun mnpoBeAeHUS MEPONPUATUH MO OLEHKE KayecTBa
00pa3oBaHUs», B KOTOPBIA BKJIOUEHBI CIEAYIOIIUE MEPONPUSITUS IO OIEHKE
KauecTBa:

- HallUOHAJbHBIE COMOCTABUTENIbHBIC UCCIIEIOBAHUS KaueCTBa OOIIETO
oOpazoBanus (HUKO);

- Bcepoccuiickue mpoBepouHbie paboTsl (BIIP) B 00pa30BaTEIbHBIX
OpraHu3alMsX, OCYIIECTBISIOMMX O0Opa30BATENbHYIO JEATEIbHOCTh TIO0
OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOTrpaMMaM;

- BCEpPOCCHUHICKHE MpPOBEpPOUHbIE PAOOThI B 00pa30BATENbHBIX OPTraHMU3AIUSX,
OCYULIECTBJISIOIIMX O00pa30oBaTEIbHYIO JEATEIIBHOCTh MO 00pa3oBaTEIbHBIM
porpammam CpeaHero npopecCuoHaIbHOTr0 00Pa30BaHUS;

-  MEXIyHApOJHbIE COMNOCTABUTENIbHBIE MCCIEIOBAaHMA KadecTBa OOIIEro
oOpa3oBaHUs.

Llenp mpoBenEeHHs 3TUX MEPOIPUATHU: o0ecrieyeHne eMHCTBA
oOpaszoBaTenpHOro mpoctpancTBa B Poccuiickoir ®Dexnepanu U obOecrieueHUe
roCyJapCTBEHHBbIX TapaHTUW YpOBHS M KayecTBa O00Opa3oBaHUS Ha OCHOBE
€IMHCTBA 00s3aTeIbHBIX TPEOOBAHWM K pe3yibTaTaM OCBOCHHUS OCHOBHBIX
oOpa3oBaTeNpbHbIX  MpOrpaMM B COOTBETCTBUHU  C  (eJepalbHbIMU
rocyJapCTBEHHbIMH ~ OOpa30BaTEbHBIMU  CTaHJAApPTaMU H  ¢eaepalibHbIMU
OCHOBHBIMHU 00111€00pa30BaTeIbHBIMU TPOrPaMMaMH.

Bcepoccuiickue mpoBepouHble  pabOThI MO  yuyeOHOMY  MpeaMeTry
«MaremaTuka» SIBISIOTCS 00s3aT€NBHBIMU JUIsl oOydarouuxcst 5-8 KiIaccoB U
npoBoAsTCA B O4HOM ¢dopme oOydenus. OOydgarommecss ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMU 30POBbSl PUHUMAIOT ydacTue no peumenuto OO ¢ cormacus
poauTeneil (3aKOHHBIX MpPEACTaBUTENCH) U C YyYETOM OCOOCHHOCTEH COCTOSTHUS
310pPOBbs U ICUXO(U3NUECKOTO PA3BUTHS.

Ecnu yuamuecs mkonsl sBisiuch yyactHukamu HUKO B yueOHOM TO1Y,
TO B 3TOM y4€OHOM IOy OHU HE MPUHUMAIOT yyactue B BIIP.

CocTaB  y4YacTHUKOB, CpPOKHM M  HIPOJOKUTEIBHOCTH  MPOBEIACHUS
HaIllMOHAIBHBIX MCCIICIOBAHUNA W BCEPOCCHICKUX MPOBEPOUHBIX PadOT, a TaKKe
MepevYeHb Y4YeOHBIX MpeaMeToB, mo KoTtopeiM mpoBoastcs HUKO wu BIIP,
yTBepknaroTcss DenepaibHON ciy:k00i MO Ham3opy B cdepe oOpazoBaHusl U
HayKHU HE MO3JHee YeM 3a 3 Mecsla /10 Havyaja yueOHOro roja, B KOTOpoM OyayT
MIPOBOJIUTHCS COOTBETCTBYIOIIME MepomnpusTusi. Pa3zpaboTka 3amanuii, cOop u
00paboTKy pe3yNbTaTOB TaKXke ocymiecTisieT Pocoopramzop.

Cornacno mpukazam @DeaepaibHOM CIyKObI 1O Haa3opy B cdepe
oOpazoBanus v Hayku oT 13.05.2024 Ne 1006 u Ne 1008 (ccpuiku nmpeacTaBieHbI B
[Ipunoxenuun 2 JaHHBIX PEKOMEHAALIMI), BCTYNAKOMUX B cuity ¢ 1 cenTsaops 2024
roga, mo yuyeOHomy mnpeamery «Marematukay B 2024-2025 y4yeOHOM TOIy
JOJIKHBI OBITH MPOBEJEHBI CIAEAYIOIINE OLEHNUBAIOIINE MPOLEAYPBL:

HUKO - 15, 17 okta6ps 2024 roxa; mpoJa0JDKUTENIBHOCTh pabOThI: JBa
ypoka, He Oosiee yueM 45 MUHYT KaXK/bIii;

BIIP - ¢ 11 anpens o 16 mas 2025 rona (mpu npoBeneHnn Ha OyMaKHOM
HocuTtene); B 5-8, 10 kimaccax; mpoAoHKUTEIBHOCTh padOTHI: 1Ba ypoKa, He OoJiee
yem 45 muHyT Kaxasid. B 7, 8 kmaccax pabora mpoBoauTCA Ha 0a30BOM HIIU



yriyOJIeHHOM ypoBHE m3ydeHus npeamera. Crenyer oOpaTUTh BHUMaHHE HA TO,
yTo panee B 10 kinacce BIIP He BBITOTHSIUCK.

Crnenyetr oOpaTUTh BHUMaHHE €Ile HA OJHO HOBOBBEAEHUE (pemeparbHOTro
YpOBHS B paMKax peaju3alldd HalMoHaJIbHOTO TMpoekTa «OOpa3zoBaHUEY,
CBSI3aHHOE C OIICHKOW KadecTBa oOpa3oBaHus - MHIOeKC kadecTBa OOIIETO
obpazoBanust Poccuiickoit ®Deneparuu  (manee - WHaekc), s KOTOPOTO
22.12.2023 roma MunnpocsemenneM Poccun, PocoGpHagzopom  ObLIN
yTBEpKIAeHb «MeToonoruss W IOKa3aTeld OICHKM KadecTBa  OOIIETo
oOpazoBanus B Poccuiickoit @enepannn». O6mas ctpykrypa Muaekca kauectBa
obOmero oOpa3oBaHMsI TpEACTaBiIcHA HA PHUCYHKE 7 (PUCYHOK B3ST W3
Ipe3eHTauun  BbICTyIuleHuss  AnteiHukoBo  H.B.,  mumpektop  PI'BY
«PocakkpenareHcTBOo» Ha JleTHell KOH(DEpEeHIIMM 1O OLEHKE KadecTBa
obOpazoBanus PocoOpHaazopa).

BHyTpeHHsIS OlleHKA

B cootBerctBUM ¢ OI'OC u ®OOII cucrema oneHKH 00pa3oBaTEIHHOM
OpraHu3allid K OLIEHKE 00pa30BaTEIbHBIX JTOCTHMIXKEHHUM yYalluXxcs peain3yeT
CJICIYIOIIUE TTOIXObI:

> CHCTEMHO-/ICSTEIBHOCTHBIH ITOIXOJ IPOSBIISETCS B OIEHKE CIOCOGHOCTH
oOyyJarommxcsi K PEIICHUI0 y4eOHO-TO3HABATENIbHBIX UM yueOHO-
MPAKTUYECKUX 3aad, a TakKKe B OIEHKE YPOBHSI (YHKIIMOHATHHOU
IPaMOTHOCTH O0Yy4YarOIIUXCS;

> YPOBHEBBIM MOAXOJ CIIYKUT OCHOBOW ISl OPraHU3alMu WHAUBUIAYATBHON
paboThl ¢ OOYYaOIIUMUCS, peAU3yeTCsl 3a CuUeT (DUKCAMU PA3TUUHBIX
YpPOBHEH JIOCTMIKEHUSI OOYYaIOIIMMHUCA TUIAHUPYEMBIX pe3yJIbTaTOB -
YMEHHUSI peliaTh TUMOBbIE 3ajaHus 0a30BOro W 3aJaHusl YIIIyOJIEHHOTO
YPOBHEM;

> KOMIUIGKCHBIH IIOJXOJl pealM3yeTrcs uepe3 OLEHKY INPEAMETHBIX U
MeTanpeIMETHBIX pe3yJIbTaToB JUISt BBISIBJIICHUS JTUHAMUKA
WHJMBUAYAJIBHBIX 00pa30BaTEIbHBIX JOCTHXKCHUN OOYydYaroluxcss W s
WUTOTOBOM OILICHKH; Y€PE3 UCIIOIb30BAaHNE PA3HOOOPA3HBIX METOJIOB U (hOpM
OIICHKH, B TOM 4YHCIIe, O00ECIEeUMBAIONINX BO3MOXKHOCTh BKJIIOYCHUS
oOyJammmxcss B CAMOCTOSITEIBHYIO  OIIEHOYHYIO  JIESITEIbHOCTh
(caMoaHanu3, cCaMOOIIEHKA, B3aUMOOIICHKA).

B Ttabnumne 16 mpeacTtaBieHbl BHIBI OIICHOK, BXOJSIIMX B TMPOUEAYPY
BHYTPEHHETO (BHYTPUIIKOJILHOI0) olieHuBaHus B cooTBeTcTBUU DOOII. TTomumo
ATOTO0, B TAOJUIE IPUBOIUTCS UX KpPaTKasi XapaKTePUCTUKA/OMMCaHNE.

Tabnuma 16

Bun ouenku XapaKkTepuCTUKa/OHICaHNEe

CraproBas quarHoctuka |/{[narHoctudeckast paboTa HampaBjeHa Ha OICHKY OOIIeld TOTOBHOCTH
oOyyaromuxcs K 00y4eHHIO Ha JaHHOM YPOBHE 00pa3oBaHMUs;

[0 MaTeMaTHKe MpoBoAUTCA B Havane 5, 10 kimacca, B Havarne 7 Kiacca
MO>KHO TIPOBECTH TaKyI0 paboTy IO T€OMETPHH




Tekyiast, TeMaThudecKas
OLICHKA

[Iporienypa OIEHKH WHAWBUIYaTbLHOTO MPOJIBUKCHHS 00YJaIOIINXCS B
OCBOEHHUU MPOrpaMMbl Y4eOHOTO IIpeIMeTa, onpenesemMas yauTesieM B
COOTBETCTBUH C LEISIMU U3YYCHHS TEMaTHYECKOrO pasjena, yuyeOHoro
MOJ1yJIsL, y4eOHOTO MepHo/a;

MOJKET OBITh (POPMUPYIOIIEH WIIN JHATHOCTUYECKOM;

O00BEKTOM TEKYILIEH OLIEHKH SIBISIOTCS TEMaTUYECKUE IUIaHHUpYEMbIe
pE3yNbTaThl, ATambl OCBOCHHS  KOTOPBIX 3a()UKCHPOBAHBI B
TEMaTHYeCKOM IUIaHUPOBAHUU MO0 YU€OHOMY IPEIMETY;

(OpMBI OIICHKH: YCTHBIC M IMHUCHMEHHBIC OIPOCH], MaTEMaTHYCCKHE
MUKTAaHTBI,  [pakTU4Yeckue  paboThl,  TBOpYeCKUEe  paboTHI,
WHIUBUAYAIBHBIE W TPYNIOBbie  (OPMBI, CaMOOLIGHKA W
B3aMMOOIICHKA, pedIIeKCHs, JIUCTHI MPOJIBUKECHUS

HTorosas OILICHKAa

OneHka npeIMEeTHBIX Pe3yJbTaToOB

[ IpomesxyTouHas [Ipouenypa arrectanuu oOy4aromuxcs IO NpeAMETY (IpeaMeram),
aTTecTalus KOTOpasi MOXKET IPOBOJUTHCS 110 MTOraM y4eOHOro roja WJid HHOIO
y4eOHOTO mepruoa (YETBEPTH);
OTMETKH MOTYT BBICTABJIATBCA C YYETOM CTENEHUM 3HAYMMOCTU 33
OTJIEJIbHBIE OLIEHOYHBIE TPOLEAYPHI (CpEeHEB3BEILICHHAS OLIEHKA)
[Icuxomnoro-
1e1arornyeckoe [IpuMEHSIOT K OLEHKE JIMYHOCTHBIX JIOCTHXKEHMH  ydalluxcs;
HaOIr01cHUE pe3ysbTaThl  €XKEAHEBHBIX  HAOMIOAEHMM  3a  ydalluMmucs,

OCYIIECTBIISIEMbIC KJIACCHBIM PYKOBOJUTEIIEM B X0JI€ YUCOHBIX 3aHSATHIM
W BHEYPOUYHOW JIEATEIBHOCTH, MOTYT HAaKaIUIMBAaThCsS B TOpTQene
TOCTHKEHHUH 00yJaromuxcst 1 000011aThesl B KOHIIE y4eOHOTo Toja Jiis|
OIICHKH TMHAMUKH (DOPMUPOBAHHSI TUTHOCTHBIX PE3YJIbTATOB;
Megaror-rncuxoyior (MKCUpPYeT pe3ynbTaThl B MHIMBUIYaTbHBIX KapTax
oOyJaroruxcst (IIpv COTJIACHH POIUTENCH/ 3aKOHHBIX MPEICTaBUTENICH
neTei)

BHYTpeHHUI MOHUTOPUHT
00pa3oBaTeNbHBIX
TOCTMKEHUH ydallnuXxcst

[IpoBOANT aIMUHUCTPALIUS IIKOJIBL;

COJEp)KaHWE M  NEPUOAMYHOCTb  BHYTPEHHETO  MOHUTOPHUHIA
YCTaHABJIMBAIOTCSI ~ pelIeHHeM  mejaroruyeckoro  cosera OVY;
MHCTPYMEHTAPUN MOYKET CTPOUTHCS HA MEXIPEAMETHON OCHOBE;
OLICHKa YPOBHSI YMTATEIbCKOM, HU(PPOBOM TI'pPaMOTHOCTH U OILICHKA
yYpOBHA  C(OPMHUPOBAHHOCTH  (YHKIHMOHATIBHOM  I'PAaMOTHOCTH
yJaluxcsi MPOBOJUTCS C MEPUOIUYHOCTHIO HE MEHEe YeM OJMH pa3 B

Ba roja

B cBoeil  KOHTPOJIBHO-OIIEHOYHOM  JCATENBHOCTH  YUMUTENSl  4acTo
HCTIONB3YIOT KPUTEPUATBHOE OLIEHUBAHUE, TIOHITUE U L€ KOTOPOTO MPUBEICHbI
B nucbMe Munnpocsemennss Poccun ot 13.01.2023 Ne03-49 «O nampaBieHuun
METOJUYECKUX PEKOMEHIALINI):

«KputepranbHoe OIIEHHBAHUE - ATO MPOIECC CPABHEHUSI 00pa30BaTEIbHBIX
JOCTIDKCHUN OOYYaroMIMXCS C 3apaHee OMpeeICHHBIMA U W3BECTHBIMU BCEM
YYaCTHHKaM O00pa30BaTEeIbHOTO TMpoIecca KPUTEPHUSIMH, COOTBETCTBYIOIIUMU
HeasiM M COJAEpX aHUI0  00pa3oBaHMs, OTPAKAIOIIKUMU MNPEAMETHbIE U
METanpeJIMeTHble  yMeHMsi oOydaromuxcs. Takum  oOpa3oMmM, B  XOJe
KPUTEPUAIBHOTO OILICHUBAHUSI OCYIIECTBISIETCS aHalu3 Npolecca JTOCTHKEHUS
IUTAHUPYEMBIX PE3YJIbTATOB yUUTENEeM, OOyUYalOIIUMUCS, IPYTUMU y4aCTHUKaAMU
oOpazoBarenbHOro Impoiecca. OIEeHUBaHHE HAa OCHOBE KPUTEPHUEB MO3BOJISET



clenaTh JAHHBIA MPOIECC MOHSTHBIM ISl BCEX YYaCTHHKOB OOpPa30BaTEIbHBIX
OTHOIIIEHUH, TOBBIIIASA €10 00 bEKTUBHOCTD.

YuuTeno KpUTEepUH AAIOT SICHBIE OPUEHTUPHI AJISi OpraHU3aluu yueOHOTO
npouecca Mo y4yeOHOMY IIpeIMEeTy, OLEHKH YCBOEHHUs y4eOHOro Marepuaia
OoOy4arolUMUCs, KOPPEKIMH METOAWYECKUX MpOUEAYyp Uil JTOCTHKEHUS
BBICOKOI'O KayecTBa 00y4YEeHHUS.

Jliig 00y4aroImuxcsi UCIOIb30BaHUE KPUTEPUEB OLIEHUBAHUS 00ecreunBaeT
[NOHMMaHuEe Y4eOHBbIX IeJiel, CIOCOOOB YIydlIeHHs Yy4eOHO-TI03HAaBATEIbHON
JESITEIBHOCTH.

Pogurenn nomy4aroT 0oOBEKTHBHBIE JOKA3aTEIbCTBA YPOBHS OOYyYEHHOCTH
CBOET0 pebeHKa, BO3MOXHOCTh OTCJICKHUBATH PE3yJabTaThl B 00yUeHUU peOeHKa U
obecnieunBaTh eMy HEOOXOIUMYIO MOIEPKKY. Vcronb30BaHe KPUTEPHATIBHOTO
MOJIX0Ja K OMUCAHWIO JOCTHKCHHS TUIAHUPYEMBIX pPE3yJIbTaTOB [JISl OIICHKH
MPEeIMETHBIX M METalpeIMETHBIX pPEe3yJIbTaTOB TPHU BBINIOJHEHUH THUITOBBIX
KOHTPOJIbHBIX ~ OIICHOYHBIX 3a/JlaHU{  TIO3BOJUT TOBBICHTh OOBEKTUBHOCTH
TPaIUIIMOHHON MATHOAUIBHON CHCTEMBI OLIEHKH M 00ECTICYNTh WHINBUAYATbHOE
pa3BUTHE O0YUAIOLIUXCS.

Yacro yuuTens MaTeMaTHKU 3aJal0T Bompoc «l[' e B3sTb KpUTEPHUH
OLICHMBAHMS  Pa3JIMYHBIX  OICHOYHBIX  MpoUenyp Uil  TEMAaTUYECKOTO
OIICHUBAHUA?»

Jlis oTBeTa Ha 3TOT BOIPOC PEKOMEHIYEM H3yYUTh U HUCIOJIb30BaTh B
CBOEH mpakTHKe cienyomue mnocodus (ccbuiku B [lpunoxkenun 3 gaHHBIX
pexkoMeHanuit), paspadoranusie ®I'BHOY «UWHcTUTYyT cTpaTeruu v pa3BUTHS
oOpa3zoBaHus» 10 3akazy MuHnnpocsemeHus: Poccuu:

+ CucremMa OIIGHKH JOCTWKEHUHN TMJIAHUPYEMBIX TMPEAMETHBIX pe3yJIbTaToB
OCBOEHUS yueOHOro mpeamMera «MaTeMaTHKay): METOANYECKUE PEKOMEHIAINH
/ nmon penakumeit JI. O. Pocnopoit. - M.: ®I'BHY «MucturyT crpareruu
pa3BuTUs oOpazoBaHus», 2023.
B Meroaumueckux peKOMEHIAIMSIX OTpPak€Hbl OCHOBHBIE  IPHUHIIMIIBI
OLICHWBAHUSA JOCTHXEHHS MPEIMETHBIX pe3ynbraTtoB oOyueHuss @I'OC OO0
no Marematuke. OmnucaHbl OCHOBHBIE OCOOCHHOCTH  IUIAHUPYEMBIX
pe3yNbTaTOB 00Y4YEeHUS IO MaTeMAaTHKe, 3Tallbl, BUABl U (POPMbI OLICHUBAHUS C
ydeToMm criennuku o0ydeHus: maremaruke. [IpuBeieHbl KpuTepuu:

- TEKyIEero OIEHMBAHMS, B OCHOBE KOTOPBIX JIEKaT OOIIME KPUTEPHUHU,
OCHOBaHHBIE Ha CTEMEHU CAMOCTOSITEIbBHOCTH OOyd4aroumerocss u
CJIOKHOCTH CHUTYAIIHH,

- OIICHWBAHHUSA Pe3yJIbTaTa UTOTOBON/KOHTPOJIBHOMN pabOThI UITN TECTA;

- YCTHOTO JI0Ka3aTeIbCTBA TEOPEM 10 TE€OMETPHH.

Omnpenenenre ypoBHS JOCTMKEHMS IUIAHUPYEMBIX pPE3YyJIbTaTOB (HE JOCTHUT
00s13aT€IbHOTO YPOBHS/ OTMETKa «2», JOCTUT OO0s3aTelbHbIH YpPOBEHB/
OTMETKa «3», MOBBIIIEHHBIH W BBICOKUH YpPOBHU/ OTMETKH <«4» Hu «5»
COOTBETCTBEHHO) MPEAJIOKEHO OCYIIECTBIIATh HA OCHOBE MPOILIEHTA OT YMCIIa
BBITIOJTHEHHBIX BEPHO 3a/IaHUH.

+ JlocTixeHue MeTampeaMETHBIX pPe3ylbTaTOB B paMKaX W3Y4YEHHs MPEIMETOB
MaTeMaTU4ecKkoro Oysoka (OCHOBHOE oO0Imiee 00pa3oBaHHUE): METOIUYECKUC



pekomenganuu / mox pen. JI. O. Pocnopoii. - M.: ®I'BHY «UucTUTyT
CTpaTeruu pa3Butusi oOpa3zoBaHus», 2023.

B mocobun 1aHpl METOIMYECKHE PEKOMEHJAlMU B HAINPABJIECHUU JOCTHKEHUS
METaNpeMETHBIX  PE3yJbTaTOB B paMKax  M3y4eHUS  NPEIMETOB
MaTE€MaTUYEeCKOro OJioKa, MpEeACTaBICHbl MPUMEPHl y4eOHO-TTO3HABATEIbHbIX
3aay, crnocoOCTByOmue (HOPMUPOBAHUIO U PA3BUTHUIO [103HABATENIbHBIX,

PETYJISATUBHBIX U KOMMYHUKATUBHBIX Y'Y /1.

Kpurepuu  onenku

3aJTaHuN

MOTYT  pa3pabaTblBaThCsl  yUUTEISIMU

CaMOCTOSITENIBHO JTMOO B COBMECTHOM NEATEIbHOCTU € ydamumucs. C KpUTepusiMu
OLICHUBAHMS 3HAKOMSATCS 10 BBIIOJHEHHUS 3aJaHHUM.

Jlis  OCyIIECTBICHHUS TEKYIIEro TEMaTHYECKOTO0 KOHTPOJS MO y4yeOHOMY
npeaMery «MareMaTtnka» MOKHO HCHOJIb30BAaTh TOTOBBIM WHCTPYMEHTAPUM WU
pa3pabaTbhIBaTh CAMOCTOSTENBHO, B IIOCIEAHEM CIIydae, TEKCThl KOHTPOJIBHBIX padoT
JOJDKHBI YTBEPXKAAThCS JIOKAJIbHBIM akTOM wIKoibl. B Tabmuue 17 mnpusenen
HEKOTOPBbIH MEepEeYeHb PEKOMEHAYEMBIX PECYpPCOB (CCBUIKM Ha HEKOTOPBIE U3 HUX
yka3ansl B [IpunokeHnn 3 JaHHBIX pEKOMEHIALINN).

TaOmuna 17

Bup onieHouHBIX poueayp

HaunmenoBanue pecypca

CamMocTosITENbHBIE, TEMaTH4ECKHE u |lunaktudeckue/  MeTOAMYECKME  MOCOOUS K
KOHTPOJIbHBIE paOOTHI yueOHuKaM u3 [punoxenus 1 OITY

CraproBbsle paboThl B 5 ki1acce, B 7 kiacce  (CucTeMa  OLEHKM — JOCTHXKEHMH  IUIAHUPYEMBbIX
(reometpus); [IPEAMETHBIX PE3YJIbTATOB OCBOEHUS y4eOHOT0
UTOrOBasi KOHTPOJIbHAs paboTa 3a Kype 5 peaMera «MartemaThkar: METOJUYECKHE

KJ1acca

pexomenanuu / nox penakuueit JI. O. Pocnosoil. - M.:
OI'BHY «MHCTUTYT cTpaTeruy pa3BUTUSA
oOpazoBaHus», 2023

- UToroBast KOHTpOJIbHAs pabOTHI 32 KypC 5
KJlacca

- Tematnueckue npakTuyeckue paboThl Npu
WN3Y4YEHUU TEMBI

«HarnsinHas reomeTpus» B 5 Kilacce

Maremaruka. Peanmuzamust  tpeboBanuit  OI'OC
OCHOBHOTO  00mIero oOpa3oBaHMs: METOANYECKOe
nocobue i yuurens / nox pen. JI. O. PocnoBoii. - M.:

OI'BHY Huctutyt CTpaTeruyd  pa3BUTHSA
ob6pazoBanust PAOy, 2022

HToroBbie KOHTPOJIbHBIE PAOOTHI (TEKCT,
crennduKanus a1 OLEHKH) 0 KypCy -
«AnreOpa. YriyOneHHbIH ypoBeHb» 7 Kilacc
- «"eometpusi. YriyOneHHBIH ypOBEHbY 7
KJ1acc

- «BeposTHOCTb u CTaTHCTHKA.
Yr1yOGneHHBIM YPOBEHBY 7 KIIAcc

MaremaTrka (yriayOsieHHBIH ypoBeHb). Peanmuzarus
TpeboBanuit ®I'OC ocHOBHOrO 001IEr0 0Opa30OBaHMUS:
MeTou4Yeckoe mocodue st yuurens / mon pen. JI. O.
Pocnosoii. - M.: ®I'BHY «MHctuTyT CTparerun
pa3BuTHs oOpazoBanusi PAOy, 2022

MTOoroBbie KOHTPOJIbHBIE PAOOTHI (TEKCT,
crienuuKanus 115l OIEHKH ) TI0 KypCy -
«AnreOpa 1 Hayaia MaTeMaTHIECKOTO
aHan3a. YTIyOJIeHHBIH ypoBeHb» 10 kiace -
«["eomerpus. YrnyOneHHsii ypoBeHb» 10
KJ1acC

MaremaTuka (yriiyOJaeHHbIH ypoBeHb). Peanuszanus
tpeboBanuit ®I'OC cpennero o61ero oopa3oBaHus:
MeToudeckoe mocooue s yuurens / moxa pen. JI. O.
Pocnosoii. - M.: ®I'BHY «MucTutyT crpareruu
pa3BuTHs 0Opa3oBaHus», 2023




- KoutpomeHsle  paboTel MO0  Kypcy |[BeposTHOCTH B mikojie. MOCKOBCKUH IIEHTP HAYYHO-
«BeposITHOCTD U CTaTUCTUKAY 7, 8, 10 |Merommueckoro oOecrneuenus (Maremaruueckas

KJIaCChbI

BepTHKAaJb). - Pexxum nocryma https://ptlab.mccme.ru/

- Hekoropsie mpaktuueckue paboter |Nttps://ptlab.mccme.ru/node/188

(3arpy’KaroTcsi apxXMB C OMUCAaHUEM PabOThI U
DJICKTPOHHBIMH ~ MAacCMBOM  JIaHHBIX B
dopmare excel)

BupryansHbie 1a00paTopHBIE paOOTHI 10

MaTeMaTHKe Ha yriryoseHHbI ypoBHe - OO0
- COO

[Topran «EnuHoe copepkanue 00Iero oopa3oBaHus -
Pexxum gocrymna

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

Hanomuaum HCKOTOPLBIC HGP'ICTBYIOHIHG PCKOMCHAAIWNU OJI1 CHUCTCMBI 06HIGFO

o0pa3oBaHMsI 1O OCHOBHBIM IMMOAXOAaM K (OPMHUpPOBaHUIO Trpaduka MPOBEICHUS
OIICHOYHBIX  TpolLEeayp B oOpa3oBaTeibHBIX OpraHu3anusx (U3 MHUChMa
Mumnrnpocsemienus: Poccun ot 06.08.2021 NeCK-228/03 nucema Pocobpnanzopa ot
06.08.2021 Ne01-169/08-01):

HE MPOBOJIUTH OLICHOYHBIE MPOIEIypbl Ha MEPBOM U IMOCIEAHEM YpOKax, 3a
UCKJIIOYEHHEM Y4YEOHBIX NPEAMETOB, IO KOTOPBIM IMPOBOAMUTCS He Oozee 1
ypoKa B HEIENI0, MPUYEM 3TOT YPOK SIBJSETCS MEPBBIM WM TOCIEIHUM B
pacnucaHuuy;

HE MPOBOAMTH i OOy4arouIuxcst OJHOrO Kjacca 0oJjiee OJHOW OLIEHOYHOM
MPOLEAYPHI B JICHB;

MPOBOANTH OIICHOYHBIE TIPOIEAYPHI TIO0 KAKIOMY y4eOHOMY MPEAMETY B OJTHOM
napajuJieiu KjiaccoB He vaie 1 pasza B 2,5 Hegenu. [Ipu 3Tom 00beM yueOHOTO
BPEMEHHU, 3aTPaurlBaEMOr0 Ha MPOBEJICHUE OLEHOYHBIX MPOLEAYP, HE TOJKEH
npeBbimarh 10% OT Bcero oObema y4eOHOTO BpEMEHH, OTBOAMMOTO Ha
M3y4YE€HHUE JIaHHOTO Y4yeOHOro mpeaMeTa B JaHHOW Mapaield B TEKyIIeM
y49eOHOM TOTy.

CornacHO BBIIIEYKAa3aHHOMY IHCbMY OLIEHOYHBIE MPOLEAYpPhl - 3TO

KOHTPOJbHBIC, TIPOBEPOUYHBIC W  JUArHOCTUYECKHE PaOOTHI,  BBIMIOJIHSICMBIC
OJHOBPEMEHHO BCEMH YYAIIMMUCS KJAcCa, JJIUTEIBHOCTh KOTOPBIX COCTABIISAET HE
MEHEE TPUILATH MUHYT.



https://ptlab.mccme.ru/
https://ptlab.mccme.ru/node/188
https://content.edsoo.ru/lab/subject/3/
https://content.edsoo.ru/lab/subject/7/

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (umdposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Iparkruueckue oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
MHoxecTBa palliOHAIBHBIX U
1 JIEMCTBUTEIILHBIX Uncell. PannoHabHbIE 14 2
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuuu U rpaduku. CTeneHs ¢ HelbM 5
MOKa3aTeieM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 2
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl
4 TPUTOHOMETpHUH. T pUroHOMEeTpHUUYECKHE 22 2
YpaBHEHUS
5 ITocnenoBareabHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 3 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 7 0




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Tema 1. MHOXecTBa pallMOHAIIbHBIX U
NeHCTBUTENLHBIX uKcell. ParonanbHbIe
ypaBHEHUS U HEPABEHCTBA.

MHo3xecTBO, ONepaliy HaJl MHOXKECTBAMHU.
Huarpammsl Ditiepa—BenHa

KoanuecTBo 4acoB

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Parmmmonanpusie yncia. OOBIKHOBEHHEBIE U
JECATHYHBIC TPOOH, MMPOLICHTHI, 0CCKOHEUHBIC
MEPUOIUUECKHIE IPOOH

Apudmernueckue onepanum ¢
palMOHATILHBIMU YHCIIaMU, Ipeo0pa3oBaHUs
YHUCIJIOBBIX BbIPAXKEHUN

[TpumeHnenue apoGeit ¥ NPOLIEHTOB IS
peLICHUs IPUKIAAHBIX 3aa4 U3 PA3IUYHbIX
OTpaciel 3HaHUW U peanbHOU KU3HU

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

JleicTBuTenbHBIC YKclia. PaimonanbHbIC U
HppalyoHaJbHbIC YHCTIa
ApudmeTndeckue oneparuu C
JIEICTBUTEIIbHBIMU YU CIaMU

[TpuGmxE€HHBIC BEIYMCIICHUS], TPABUIIA
OKpYTJICHUS, TPUKHUIKA U OLIEHKA Pe3yJIbTara
BBIYHUCIIEHUN

ToxnecTBa U TOXKIECTBEHHbBIE




npeoOpazoBaHus

10 YpaBHeHue, KOPEHb YPaBHEHHS

11 HepaBeHcTBO, pelieHre HepaBeHCTBA

12 MeToa UHTEpBaJIOB

13 Pemienue nensix u ApoOHO-paIIOHAIBHBIX
YpaBHEHU U HEPABEHCTB
KonTtponsHast pabora o Teme "MHoOXkecTBa

14 paLMOHANBHBIX U IEUCTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHUs U HEPABEHCTB"
Tema 2. ®ynkuuu u rpapuku. CTeneHs ¢
LEJIBIM TIOKa3aTeNIeM.

15 OyHKIMS, CIIOCOObI 3a1aHus (PYHKITHH.
B3aumuo obpaTtHbie HyHKIIUU
I'paduk pyakmmmu. O6IACTh ONIpeIeICHIS 1

16 MHOXeCTBO 3HaueHHU (yHKmu. Hymm
¢ynkuuu. [IpoMexxyTKH 3HAKOITOCTOSTHCTBA

17 YérHble 1 HeYETHBIE PYHKINU
CrerneHs ¢ 1eNbIM [T0Ka3aTEeIeM.

18 CranpapTHas ¢popma 3arucu
JIeMCTBUTENILHOTO YHCIIa
Hcnonb3oBanue noaxosien GopMbl 3aIUCH

19 JeHCTBUTEILHBIX YUCET [T PEIICHHS
NPaKTUYECKHUX 3a/1a4 U TIPE/ICTABICHUS
TAHHBIX

20 CrenenHast GyHKIUS C HATypalIbHBIM U

1eJIbIM MoKa3aTeneM. E€ cBolicTBa u rpaduk

Tema 3. Apudmernueckuii KOpeHb
HaTypaJbHOM CTeneHu. Pemenune
MPPaLMOHATILHBIX YPaBHEHHUI U HEPABEHCTB




Apudmernueckuii KOpeHb HaTypaTbHON

21
CTENIEHU

99 Apudmerndeckuii KOpeHb HATypaIbHON
CTENIEHU

93 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

24 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

o5 CaoiicTBa apu(PMETUYECKOTO KOPHS
HaTypaJbHON CTENEHU

26 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMH N—
0i1 cTeneHun

97 JleiicTBus ¢ apuMETHUSCKUMH KOPHIMH N—
O CTEeTIeHU

28 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
OH CTEIEeHU

29 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
OH CTEIEeHU

30 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Oi1 CTeneHn

31 Pemienne nppalimoHanbHBIX YpaBHEHUN U
HEPaBEHCTB

39 Pemienne nppaniuoOHaIbHBIX YPaBHEHUU U
HEPaBEHCTB

33 Pemienne nppaliuOHAIBHBIX YPaBHEHUU U
HEPABEHCTB

34 Peienne uppaiimoHanbHBIX YpaBHEHUN U
HEPaBEHCTB

35 Pemenne uppanmoHaIbHBIX YpaBHEHUN U




HEPABEHCTB

36 CgoiicTBa 1 rpaduK KOpHs N-0if CTeTICHU

37 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
KonTponbhas pabota no teme

38 «ApupMETHIECKUI KOPEHb N—Oi CTETICHH. 1
WppanuonanbHbie ypaBHEHUS U
HEPaBEHCTBA»
Tema 4.1. ®opMyIibl TPUTOHOMETPUH 15

39 Cunyc, KOCHHYC ¥ TAHT€HC YUCIIOBOTO 1
apryMeHTa

40 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO 1
aprymMeHTa

41 ApKCUHYC, apKKOCUHYC U apKTaHTE€HC 1
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpyKHOCTb,

43 orpezieieHue TPUTOHOMETPUUECKUX (DYHKIUI 1
YHCIIOBOTO apryMeHTa
TpuronomeTrpudeckas OKpyKHOCTb,

44 ofpeielieHne TPUrOHOMETPUUECKUX (PYHKIUH 1
YHCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUI

50 [IpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX 1




BBIPAKCHUI

[IpeobpazoBanre TPUTOHOMETPUYECKUX

51 . 1
BBIpaXEHUI
59 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUI
53 KontponsHast pabora o Teme «PopmyIibl 1
TPUTOHOMETPHID)
Tema 4.2. TpuroHoMeTpuueCKrUe ypaBHEHUS. 7
o4 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUI 1
55 Pemienne TpuroHoMeTpuUeCcKUX ypaBHEHUI 1
56 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
57 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
58 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
59 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
50 KonrponbHas pabora no reme 1
«TpuroHomerprieckue ypaBHEHUS»
Tema 5 IlocnenoBaTeIbHOCTH U MTPOTPECCHUU. 3
[ToBTOpEHME.
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS
61 MOCJIe1I0BAaTeIbHOCTENl. MOHOTOHHBIE 1
MIOCJIEIOBATEIBHOCTH
ApudmeTrndeckast U TeOMeTpUUYECKast
62 nporpeccuu. Mcnoab3oBaHne NpOrpeccuu 1
JUTSL pEIICHUS pealbHbIX 33724 MPUKIAIHOTO
xXapakrepa
BeckoneuHo yObIBaroIasi reoMeTpudecKas
63 nporpeccusi. CyMMa 0€CKOHEYHO 1
yOBIBaroIIei reOMETPUUECKOI MPOrpeccHu
64 dopmyiia CII0KHBIX MTPOIEHTOB 1




65 dopmyiia CIIOKHBIX MPOLIEHTOB 1
O00011enre, cUCTEMaTH3alUs 3HaHUH 3a
66 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIeCKOTO 1
ananm3a 10 xiacca
67 HroroBast koHTpoOIbHAs paboTa 1
O0001enue, cucreMaTA3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Ha4all MaTeMaTHIECKOTO 1
ananm3a 10 kimacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

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

AuMoOB

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
VYyeOHuk «Anredpa n Hayasia MaremMarudeckoro ananmsa 10 — 11 kmacey» 1.

AnuMoB

MN3patenbcTso «MpoceelieHne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

file:///E:/3arpy3kn/e31f0467-7f07-4759-93b0-84f338832¢ece.html
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