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HOACHHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHA O0ECIEYMBAET U3YUYCHHUE IPYIUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MpOJOKEHUsT 00pa3oBaHMs W ISl TMOBCEAHEBHOM Ku3HU. PaszButue y
OOy4alolINXCs HAYYHBIX TPEJCTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux abCTpaklMil, crnoco0e OTpPaKeHHs MaTeMaTUYECKOM HayKou
SBIICHUI M TIPOIECCOB B TPUPOJE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTHPOBAaHUST B HAYYHOM I[IO3HAHUM M B TPAKTHKE CIIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KA4ECTB MBIILICHUS, HEOOXOIUMBIX
JUISL aJanTalid B COBpeMeHHOM IudpoBoMm obmiecTBe. M3yueHnue anreOpbl
o0ecrieurBaeT  pa3BUTHE yMeHHS  HaOMIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOW JICHCTBUS, BBIBOJBI, (HOPMYJIHPOBATH
yrBepxaeHusa. OcBOeHHE Kypca aireOpbl 00ecTeunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYalONIUXCsl: OHM HCHOJB3YIOT JCAYKTHBHBIC M WHIYKTHBHBIC
paccyxneHusi, 0000IIeHne W KOHKPETH3allMio, a0CTparMpoBaHWE W aHAJOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSATEIHLHOM
JESTENBbHOCTH 00YyYaloUUXCsl, TOATOMY CaMOCTOSITEIbHOE pelIeHUuEe 3ajay
0Oy4YaromMUMHUCS SBISIETCS pean3alueil AesITeIbHOCTHOTO PUHIIUITA 00yYeHUSI.

B crpyktype mnporpamMmbl y4ueOHOro Kypca «Amredpay yriayOia&éHHOTO
U3Y4YEeHHs] OCHOBHOE MECTO 3aHUMAIOT COJEpP>KaTEIbHO-METOJUYECKUE JIMHHH:
«Yucna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUYN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUEHUsI Kypca, B3aUMOJEHCTBYS C
IpPYTMMH €ro JUHUSAMU. B Xole u3ydeHus Kypca OO0y4aroluMcs MPUXOAUTCS
JIOTUYECKHU PacCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsI3n
C 3TUM B MPOTPaMMy y4eOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3fieiax MaTEeMaTHYECKOTO
oOpa3oBaHUsS ®  CHOCOOCTBYIOIIME  OBJAJCHHUIO OOYYAIOIIMMHUCS  OCHOB
YHHUBEPCATBHOTO MaTeMaTH4ecKoro s3bika. CoJep)KaTelbHOM U CTPYKTYpHOM
O0COOEHHOCTBIO YYEOHOTO Kypca «AIredOpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «Ywcna W BBIYHCICHUS» CIYXKUT OCHOBOW A
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOUIUXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaKKe TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TIOBCEHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBS3aHO C pAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMU, (HOpMUPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karoulell peasbHOCTH. Ha ypoBHE OCHOBHOIO 0011IEro
oOpa3zoBaHus y4eOHBbII MaTepuan TPYNIUPYETCS BOKPYT  pallMOHAJIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAST Takke JajibHeiliee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIHMMOIo, B YAaCTHOCTH, HJis
OCBOCHHUSI Kypca UWH(OpMAaTUKHA, U OBJIAJICHUE HaBBIKAMU JICYKTHUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHHMsI, CIIOCOOHOCTEN K MATEMAaTUUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromiuxcs
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOr0, TpadUyecKkoro, BHOCUT BKJaJ B (popmupoBaHue
IPEACTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

VYrnyOnénubrit Kypc anreopbl XapaKTepHu3yeTcs U3YUYEHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOTO ammnapaTta W CBS3aHHBIX C HUM METOJIOB
pemieHuss 3amady. AnreOpa SBISETCS S3BIKOM JJIsl OMHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTeMaTH4YeCKOro mozenupoBaHus. [Ipu
ATOM CaMU OOBEKTHl MAaTEMAaTHYECKUX YMO3AKIIOUCHWH U TMPUHATHIE B airedpe
npaBWiia WX KOHCTPYHUPOBAHHUS  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  yYMEHHI
00OCHOBBIBATH M JIOKA3bIBaTh CYK/ICHUS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHUIIUIO,
KpaTKO U HarJSIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM U ydaT UX
npuMeHeHuto. Tem campiM anrebpa 3aHMMaeT OJHO W3 BEAYIIUX MECT B
dbopMHUpOBAaHUN HAYYHO-TEOPETUIECKOTO MBIIIIICHUS 00YJIaIONTUXCS.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercsi y4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIIHE OCHOBHBIE pa3esibl COJAEpKaHUS:
«Yucna w BBUKCICHUS», «ANTeOpandeckue BBIPAKCHUS», «YPaBHEHUA W
HEPABEHCTBA», «DYyHKIUNY.

Ha wm3ydenme ydyebHOrO Kypca «Anrebpa» orBoautcs: B 7 kiacce — 136
4acoB (4 yaca B HEJIEJNIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uucna. CpaBHEHHE, YMOPSAOYMBAHUE U apuU(DMETHUYECKHE
JNEUCTBUA C pallMOHAIBHBIMU YKcIaMu. YucinoBas npsiMasi, MOJyJIb YKCIa.

Crenenp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YWCIA B
JNECATUYHOM MO3ULIMOHHOW CUCTEME CUUCIICHUS.

Pemiennie TexcToBBIX 3a/au apupmMeTHIecKUM criocoooM. Pemenue 3agau u3
peanpbHOM MPAaKTUKU HAa YacTH, Ha IpoOH, HA TIPOLICHTHI, TPUMEHEHHUE OTHOIICHUN
U TMPONMOPLMN MpU PEIICHUH 3a7ad, pElIeHUuEe 3ajad Ha JABWXKEHUe, padory,
MOKYIKH, HAJIOTH.

JenumocTs uenbix uncena. CBoicTBa JETUMOCTH.

[Ipocthie U coctaBHble uucia. YETHble W HEYETHbIC uwuciaa. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AOE€IUMOCTH CyMMBbl U
MPOU3BECHHUS 1IEJIbIX YUCEN MIPU PEUICHUH 3a7a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonbmuit oOmuii nenurens 1 HaMMEHbIee o0Iee KpaTHOe JBYX UYHCEIL.
B3anmHO npocTeie uncna. AnroputMm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanuy Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUS

BelpaxkeHne ¢ nepeMEHHBIMH. 3HAUYEHUE BBIPAKEHHUS C IEPEMEHHBIMH.
[IpencraBiienne 3aBUCUMOCTH MEXI1Yy BETUUMHAMH B BUE HOPMYJIBI.

ToxnectBo. ToxkaecTBeHHBIE TPEOOPA30BAHUS ANTeOPANIECKUX BBIPAKEHUH.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

MHorounenbl. MHoOrouseH crasgaptHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BBIYMTAHHE, YMHOXKEHHUE U JeeHre MHorowieHoB. [IpeoOpa3zoBanue
LIEJIOTO BhIpaXXEHUsI B MHOTO4wIeH. KopHu MHOrouseHa.

@opmyIibl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CyMMBbl U KBAaJpaT pasHOCTU
JIByX BBIPAKEHHH, Ky0O CyMMBI M KyO pa3HOCTH JBYX BBIPQKEHUW, PAa3HOCTH
KBaJpaTOB JIByX BBIPAXKECHUMW, IMPOU3BEICHUE PA3HOCTH U CYMMBI JBYX
BBIPKEHU, CyMMa U pa3HOCTh KyOOB JIBYX BBIPaKCHHIM.

Pa3noxeHre MHOTOYJIEHA HA MHOXUTEIU. BoiHeceHre 0011ero MHOXKHUTEINS 32
CKOOKH. MeTo/T TpynIUpOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHoi nepemeHHo. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU
C OJHOW TMEepeMEHHOW. PaBHOCHUIBHOCTP ypaBHEHMH. YpaBHEHHE  Kak
MaTeMaTH4ECKasi MOJEIb PEAIbHON CUTYaLNH.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEWHOrO
ypaBHEHUs. PellleHne TEKCTOBBIX 3a7a4 C IIOMOLIBIO JIMHEHWHBIX YPaBHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMsl nepeMeHHbIMU. ['paduk JTMHEHHOTO ypaBHEHUS C JIBYMS
nepeMeHHbIMU. CUCTEMBl JIMHEMHBIX YpPAaBHEHUHM C JBYMs II€pPEMEHHBIMHU.
I'padpuueckuii MeTon pelieHHs CUCTEMbl JMHEHHBIX YpaBHEHHH C JABYMs
IIEpEMEHHBIMU. Pernienue crucreM JIMHEWHBIX YpaBHEHUN C JBYMS NEPEMEHHBIMHU
METOJOM TIOJICTAHOBKM M METOJAOM CilOXkeHMs. (CucremMa JBYX JIMHEMHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTyallUH.

DyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosgHne MEXTY
IBYMSI TOYKaMH KOOPJIUHATHOW MPSIMOiA.

[IpsimoyrosibHasg cucteMa KoopAMHAT. AOcuucca M OpJIMHAaTa TOYKKA Ha
KOOpJuMHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3aganubix popmynamu. Urtenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue (QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mponecca. O6mactb
omnpeneneHuss W obnacte 3HaueHud GyHkuuu. CrocoObl 3amanus (GYHKIUU.
I'paduk dpynkuuu. IloHATHS MakcUMymMa U MUHHUMYyMa, BO3pacTaHus U yObIBaHUS
Ha IIpUMepax peajlbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoicTBa. ['paduk nuneitHon ¢ynkumu. ['paduk
byukiun Y = |X|. Kycouno-3amanubie GyHKINN.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YIJYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO STUYECKUX MPOOIEM, CBI3aAHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUIYATBLHON TPAEKTOPUU 00pa30BaHUS U KUZHEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS LUBUIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJYYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBBIKA peQEKCUM, MPU3ZHAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEACTBUI sl OKpY>KaroIehd cpejbl, OCO3ZHAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTHUYECKYIO AEATEIbHOCTh, B TOM YHUCTIE
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUMIOTE3bI 00 O0OBEKTaX W SIBJICHUSX, B TOM UHCJIE paHEEC HEHU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornuyeckue AeicTBUs:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPaBHEHUSI, KpUTEPUH TIPOBOJUMOTO aHAIIN3A;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONEHUSAX M YTBEPKICHUAX, MpeiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
IPOTHBHOIO), TPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTEIhCTBA MATEMATUYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHUs, BBIOMpATh Haubolee TOAXOASIMHUNA C  Y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTENH 0OBEKTOB MEXIY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKXKE BbBIIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHNUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
eI IMU OOLIEHUSs, SICHO, TOYHO, IPAaMOTHO BBIpa)KaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3liMude M CXOJCTBO MO3UIUN, B KOPPEKTHOM (opme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAlMU U 0COOEHHOCTE! ayAUTOPUH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUAbl pabOT, JOroBapuUBaThCs, OOCYKIaTh MPOIECC U PE3YJIbTat
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3ylbTaTa M KayecTBO CBOEro BKJIaJa B OOLIMH pe3yiabTaT IIo
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYAJIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BapUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUU 3a7auH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 7 kjacce 00y4Jaromuiics MoayyuT Claeayronue npeIMeTHbIe
pe3yJIbTaThI:

Yucsia v BLIYUCTICHUS

Paunnonanbhbie yncia.

[lepexonuth OT ofHOM (OPMBI 3amucu 4Yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

Hcnonb30BaTh MOHATUSI MHOKECTBA HATYPAIbHBIX YHMCEJ, MHOXKECTBA IETBIX
yucesl, MHOXKECTBAa palMOHAJIBHBIX YMCEI MpPU PEHICHUM 3aj]ady, MPOBEICHUU
paccyXIeHU U JOKa3aTeIbCTB.

[TonumaTh U OOBACHATH CMBICI MMO3UIIMOHHOMN 3aIMMCH HATYPAJILHOTO YHCIIA.

CpaBHUBATh U YIIOPSAJOUYMBATH PAllMOHAJIBHBIE YUCIIA.

BoimoniHaTh, codeTass yCTHbIE M NHChbMEHHBIE TNPUEMBI, apudmeTHueckue
NEUCTBHS C PAllMOHAIBHBIMHM YHCIIAMH, UCIIOJIB30BAaTh CBOMCTBA YMCEN U IpaBUja
JNEVUCTBUH, MPUEMBI pAITMOHATBHBIX BEIYMCIICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU OKA3aTEISIMU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUMN, COJEPKALIUX PalMOHAIbHBIE
Yyclia M CTENEHU C HATypalibHBIM TIOKa3aTelieM, MPUMEHSATh pPa3HOOOpa3HbIe
CIOCOOBI ¥ TPUEMBI BBIUYUCIICHUS, COCTABISATh U OLEHUBATH YHCIIOBBIC BBIPAKEHUS
MIpU PEIICHUU MPAKTUUYECKUX 3a/1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OkpyryisiTh uMcia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CUTyallud, BBINOJHATh NPUKUIKY M OLEHKY pe3yibTaTa
BBIUMCIICHUM, OLIEHKY 3HAYEHHUM 4YHCIJIOBBIX BBIPAXKCHUH, B TOM 4YHCIIE IIpU
PEILICHUN MTPAKTUUECKUX 3a7a4.

PemaTte TekcTOBBIC 3amauu  apuPMETHUECKUM CHOCOOOM, HCIOJIB30BAThH
TaOJUIBI, CXEMbI, YEPTEXKH, JPYyrue CPEeACTBAa MPEACTABICHUS AaHHBIX MPHU
peLIeHUN 3a7a4.

PemaTe npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTHIO BEJIUYWH, IPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 ¢ YYETOM OTPAaHUYEHUN, CBSI3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.



J1eauMOCTb.

JIloka3pIBaTh U NPUMEHSTH MPU PEIIEHUN 3a/1a4 NIPU3HAKH AEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PackiiaipiBaTh HA MHOKUTENIN HATYPAIbHBIE YUCTIA.

CB0OOIHO OMEpUPOBATH MOHATUAMHU: YETHOE YHCIO, HEUETHOE YHCIIO,
B3aUMHO ITPOCTHIE YUCTIA.

Haxonute Hambonbmiuii OOIIMI IEeIUTENh U HaUMEHbIlIee 00Ilee KpaTHOe
YuCell U UCIIOJIb30BaTh X MPU PEIICHUH 3a]a4, IPUMEHATh AIrOpUT™M EBKIMAA.

OnepupoBaTh TMOHATHEM OCTaTKa [0 MOJYJII, TPUMEHATh CBOWCTBA
CpPaBHEHUU 110 MOYIIIO.

AJire0panyvecKue BbIpasKeHU s

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnons3oBaTh anreOpanvecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B mpoIiecce 0CBOSHUS Y4eOHOTO MaTepurara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSTHE  TOXKAECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUM, IOKA3bIBATh TOXKECTBA.

MHOrouIeHsI.

BoeimonHaTe  mpeoOpa3oBaHUS  EIOr0  BBIPAXEHUS B MHOTOYIECH
PUBEJICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPBHITUEM CKOOOK.

BoInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHHE) C OJHOUIEHAMHU
U C MHOTOWIEHAMHU, PUMEHSTH (DOPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaapaT U
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpPaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHKCJIE JIs1 YIPOIICHUS BEIUUCIICHUN.

Ocy1iecTBIsATh Pa3l0KEHUE MHOTOYJIECHOB HA MHOMKUTEIH C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXXHTENS, TPYIIIUPOBKU CIAraeMbIX, IPUMEHSS
(bopMyIIBI COKPAIIEHHOTO YMHOKEHHS.

[TpumensaTs nmpeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEISIMHU IS
peoOpa3oBaHus BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiIa
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsaTs, siBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

[lonOupaTs mpuMepsl Tap YWCEN, SBIAIOIMIMXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



CtpouTh B KOOpAWHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YPaBHEHHS C
JIBYMsI TICPEMEHHBIMHU, TIOJB3YSACHh T'PAaPUKOM, TPUBOIUTH TPUMEPHI PEIICHUSI
YpaBHEHHUSI.

PemaTth cucTeMbl IBYX JTMHEWHBIX YpaBHEHUH C IBYMS TIEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocTaBnsaTh W pemiaTh JTWHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
ypaBHEHUI 1O YCIOBHIO 3aJa4yd, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4y¥l MOJYYCHHBIN pe3ynbTar.

DyHKUUH

Koopnauuate! u rpadukw.

N300paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJAMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPIUHATAM.

O yHKIUY.

Ctpoutsb rpapuku TUHEHHBIX (DYHKIIHIA.

OnuceiBaTh € TIOMONIbIO (QYHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCThb, BpPEMs, pAacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuid cnocod MpeAcTaBICHHUs W aHalu3a WHGOpMaIH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

Hcnons3oBaTh cBoicTBa (GYyHKIMA JJI aHaln3a TpaduKoB peaabHBIX
3aBUCUMOCTE (HYynIH (DYHKIMH, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKITUH,
IIPOMEXKYTKH BO3pacTaHusl W yObIBaHUS (DYHKIIMH, HAUOOJIbIIee W HAWMCHBIIICE
3Ha4YCHUS (DYHKITUN).

Hcnonb3oBaThk rpaduku Al KCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, TIPH
pElIeHNH 3a7a49 U3 APYTUX YUYCOHBIX MPEIMETOB U PEaTbHOM KU3HU.

Ocob0enHocTn OLICHUBAHHUA 110 MaTEMaTHUKeE

O1eHKaYCTHBIXOTBETOBOO yUaIOIIUXCSITTOMATEMAaTUKE

OTBETOIICHNBACTCAOTMETKON «5»,ECITHO0 yIAFOIITHIACS :
e TMIOJHO pPacKphUI COJAEpKaHWE MaTepuaja B 00BEMe, MPETyCMOTPEHHOM
IPOrpaMMONy4eOHHUKOB;
e MBJIOKWIMATEPUAITPAMOTHBIMA3BIKOMBOIPEICICHHOMIOTHYECKOMTIOCIIEI0
BaTEJIbHOCTH, TOYHOUCTIOJIB3YIMAaTEMATUYECKYFOTEPMUHOJIOT MFOMCUMBOJIUK

Y



MIPaBUITLHOBBITOTHIIIPUC YHKH, YEPTEIKU, IPAPUKY,COMTYTCTBYIOITUEOTBETY;
MOKa3aTyMEHUEHUIUTIOCTPUPOBATHTEOPETUYECKUETION0KEHUIKOHKPE THHIMHUTT
puUMepamMu, IPUMECHITHUXBHOBOMCHTYAITUATIPHUBHITIOTHCHUUITPAKTHYECKOT03
aJaHus;

IPOJIEMOHCTPHUPOBATYCBOCHUEPAHEEU3YYCHHBIXCOMY TCTBYIOIIUXBOIIPOCOB,
c(hOopMUPOBAHHOCTHU
YCTOWYMBOCTHUCIIONIB3YEMBIXITPHOTBETCHABBIKOBUYMCHHH;
OTBEYAJICAMOCTOSATEIIPHOOE3HABOIAIIIUXBOIIPOCOBY YN TEIIS.

OTBeT oneHUBaeTCs OTMETKON «4», eclii 00y4arouics OTBETUII 10 TPeOOBaHUAM
HAOTMETKY «5»,HO TIPU STOMUMEETOJINH U3HET0CTATKOB:

BI/I3J'IO}KeHPIPII[OHYHJCHBIHC6OHBIHHCHPO6CJIBI,HCI/ICKa?;I/IBI_HI/IeMaTeMaTI/IIICCK
OCCOACPIKAHUCOTBETA,

JOITYIICHBI 1-2 HCAO04YCTa TIIpU OCBCIICHHU OCHOBHOTO
COACpKaHUsA OTBCTA,UCIIPABIICHHBICTIO3AMCUAHUIOYUNUTCIIA,
,HOI'IYIIIGHBIOHII/I6KaI/IJII/I6OJICCJIByXHe,HOLI€TOBHpI/IOCBGIIIGHI/II/IBTOpOCTGHeHH
BIXBOITPOCOBUJIINBBBIKJIIAAKAX,JICTKOUCIIPABJICHHBIC ITI03aMCUYAHUTIOYIUTCIIA.

OtMmeTka «3 »CTaBI/ITCH,GCHHO6yanOIHHﬁCH .

HCTIOJTHOMIIMHCIIOCTICJOBATCIIbHOPACKPBIIICOACPKAHNCMATCPHUAJId, HOIIOKAa3a
J'IO6HleeHOHI/IMaHI/IGBOHpOCaI/IHpO,I[CMOHCTpI/IpOBaJIYMeHI/IH,,IIOCT&TO‘IHLIGI[JUI
,IIEU'II)HGﬁHIGFO YCBOCHUAIIPOTpaMMHOT'OMATCpHalia,

UMeJl 3aTPyJHEHHUS WIM JONMyCTHJI OIMMOKM B ONPEACIICHUH TOHSTHH,
MCIIOJIb30BAHMUMATEMATUYECKONTEPMUHOJIOT UM, UEPTEKAX, BBIKIIAIKAX, ACTT
PaBJICHHBIETIOCTICHECKOJIBKUXHABOASAIINX BOITPOCOBYUUTEIIS;
HECTIPABUJICACITPUMEHEHUEMTEOPUUBHOBOMCUTYALIUUITPUBBINIOJIHEHUUTIPAK
TUYECKOT03a IaHNsI, HOBBITIOJHIII3aJaHUA00513aTEIbHOTOYPOBHSCI0KHOCTH
110 JJaHHOWTEME;
PU3HAHUUTEOPETUICCKOTOMaTEPHAIABBISBICHAHE10CTaTOYHASIC(HOPMHUPOB
AHHOCTHOCHOBHBIX YMEHUNU HaBBIKOB.

OTMeTKa «2»CTaBUTCS,eCINO0YYarOITHIICS :

HEPACKPHIIIOCHOBHOTOCOICpKaHUAYydeOHOTOMaTepraa;
0OHapyXKUITHE3HAHUESUITUHEIIOHUMAaHUEOOJIBIIICHIITMHAN00JICe BAXKHOMIACTH
yu4eOHOT 0 MaTepHaa;

JTOTMYCTHJI OIIMOKA B ONPEACICHUH TOHATUN, IIPH HCIIOJIH30BAaHUHU
MaTeMaTHYCCKONTEPMUHOJIOTHH, B PHCYHKaX,4epTekax WIM Tpadukax,B
BBIKJIQJIKaX,KOTOPBICHEHCITPABIICHBI TTOCIICHECKOILKUXHABOASAIITUXBOIIPOCOB
YAHUTEIIS.

OlLeHKaNIMCbMEHHBIXNIPAKTHYECKUX, CAMOCTOSTENbHBIX M KOHTPOJBHBIX
padoT yuammxcs
OTMETKa«S»CTAaBUTCS,eCITU 00 yJaIOIINIACS :

BoinonHuapaboTynonHoCThIO;
Henonyctunnpo6enoBrommOOKBIOrMYECKUXPACCY K ACHUAXNOOOCHOBAHUY;



HGI[OHYCTI/IJIMaTCMaTI/I‘-IeCKI/IXOH_II/I6OKBp€H_ICHI/II/I.

OtMmeTKa«4»CTaBUTCS,ECINO0YYatOUTUICS :

BoinosHunpaboTynoaHOCThI0,HOOO0CHOBaHUAIIAT OBPEIIEHUSIHEAOCTATOYH
BI(€CIMYMEHHE000CHOBBIBATHPACCY K ICHUS HESBISIOChCTIEIMAIbBHBIMOOBEK
TOMIIPOBEPKH );

JOMYCTUJI OJHY OWIMOKY WM 2-3 HejouyeTa B BBIKJIAJKAX, PUCYHKax,
yeprexax
wiurpapukax(eciamdTUBUABIPAOOTHIHESBISIMChCIEUATBHBIMOOBEKTOMITPO
BEPKH).

OtrmeTka «3 »CTaBHTCH,eCHHO6yanOHIHﬁCH .

BJIa/ICETO0S3aTeILHBIMUYMCHUSIMUTIOTIPOBEPSEMONTEME;
JOMYCTHIIO0JIECOTHOMOITMOKUIITO0Iee2—
3HEI09eTOBBBBIKIIAIKAX, YSPTSIKAXMIH IpaduKax.

OTtMmeTka «2»CTaBI/ITCH,GCHH06yanOHIHﬁCH:

HEBJIAJIeeTO0S3aTEIPHBIMU YMEHUSAMUIIOIAHHONTEMEBITOTHOMMEDE;
JOTYCTHJICYIIECTBEHHBICOINOKU.

KpI/ITepI/II/I OLICHUBAHN TUKTAHTA I10 MaTEMaTHUKE

Ouenka «5» -uucio BepHbIX 0TBETOB — 0T 90% 10 100%
Ouenka «4» -4uciao BEpHBIX OTBETOB — OT 66% 10 89%
Ouenka «3» -4uciao BepHbIX 0TBETOB — OT 50% 10 65%
Ouenka «2» -4uciao BepHbIX 0TBETOB — MeHee 50%

Kpurepun orieHuBaHus TeCTa M0 MaTeMaTHKe

Omnenka «5» -unciio BepHbIX oTBeTOB — 100%

Ouenka «4» -4uciao BepHbIX 0TBETOB — 0T 70% 10 99%
Ouenka «3» -4uciao BepHbIX 0TBETOB — 0T 50% 10 69%
Onenka «2» -4uciao BepHbIX 0TBETOB — MeHee 50%



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaundyecTtBouacoB

Bcero KonTpoabHbIepadoThI

IIpakTnyecknepadoThI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

YUCJIA 1 BBIUMCJIEHU .
Pammmonanbunie yucia
(moBTOpEHME)

11 1

O VYHKIMU. KoopamHatel u
rpaduxu. DyHKIIIN

17 1

AJITEBPANYECKHUE
BbBIPAXXEHU . Beipaxkenus ¢
IIEPEMEHHBIMU

VYPABHEHUS Y CUCTEMBI
VPABHEHWM. JIuneiinbie
YpaBHEHUA

10 1

YUCJIA 1 BBIYMCIIEHW L.
Crenens ¢ HaTypalnbHBIM
[I0Ka3aTeIeM

AJIITEBPANYECKUE
BBIPAKEHUMSI. MuorowieHbl

23 1

AJITEBPAMYECKHNE
BbIPAXXEHUA. ®opmyiib
COKPAILEHHOTO YMHOXEHUS

14 1

UUCJIA 1 BBIYUCIIEHHW .
JlenuMocCTh

10

®YHKIUU.

16 1




JIuneitHasIQYHKIUSA

YPABHEHUA 1 CUCTEMBbI

10 VPABHEHMUM. Cucremst 14
JIMHCUHBIX ypaBHeHI/II/I
11 [ToBTOpEHME, 0606111er1€, 8
cCUcTeMaTui3alnuaA3HaHU N
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne KosnuyecrBouacos
Jarauzy | DJieKTPpOHHbIeHH(POBHIEOOPA30
n  Temaypoka Bce Kontposbusl | IlpakTnuecku
YeHus BaTeJIbHbIEpeCypChl
/ ero | epadoThl epadoThl
n
1 [ToBTOpenue. PanmonansHbIeunCIa 1
[ToBTOopenue. CpaBHeHUE,
2 YIOPSAA0OYUBAaHUE U apuPMETHUECKHE 1
JEUCTBUS C pallMOHAIIBHBIMUA YUCIIAMHU
3 [ToBTOpenue. Yucnosas npsimas, 1
MOJYJIb YHCIIa
[ToBTopenue. [IporeHTHI, 3aMKUcCh
4 MPOIICHTOB B BUJIE ApoOH U 1poOu B 1
BUJIE TIPOIICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u HA 1
MIPOLIEHTHI
6 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u HA 1
MIPOLICHTHI
7 [ToBTOpeHue. Pemienne TeKCTOBBIX 1
3a/1a4 apUPMETHIECKUM CIIOCOOOM
[ToBTopenue. Pemenue 3amay u3
8 peanbHOM NPAKTUKU HA YacTH, z[po6fl, 1
MPOLIEHTHI, TPUMEHEHNE OTHOLIEHUN U
MPONOPLHUIA IPU PELICHUH 3a/1a4
9 IToBTOpenue. Pemenue 3anau u3 1




peanbHON NPaKTUKU Ha YacTH, 1poou,
IIPOLICHTBI, IPUMEHEHHUE OTHOLLEHUN 1
MIPONOPLMI IIPU PELICHNH 3a/1a4

[ToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 | pemenue 33134 Ha IBHXKEHHUE, paboTYy,
MOKYIIKH, HaJIOTH

11 KonTponbHas pabora no teme
"PanmonanbHble yncna”

12 | KoopamHaTaTOYKHHAIIPSIMOMH

13 | UYmcnoBBIETPOMEKYTKH

14 | YwucnoBblenpoMexXyTKH

15 Paccrosiaue Mex Iy AByMSI TOUKaMH
KOOPAMHATHOW MPSMOK
[IpsiMoyrosbHas cucreMa KOOpJHHAT.

16 AOcmucca 1 opiMHAaTa TOYKH Ha
KOOPJIMHATHOM MJIOCKOCTH
IIpsiMoyrosbHas cucreMa KOOpJHHAT.

17 AOcrucca 1 opiMHATa TOYKH Ha
KOOPAMHATHOM IJIOCKOCTH

18 ITpumepsirpadukos,
3aJJaHHBIX(OpMYyIaMU

19 YrenuerpadurkoBpeaabHbIX3aBUCUMOCT
e

20 OyHKIMOHAIbHBIE3aBUCUMOCTUMEKTY
BEJIMYUHAMHU
[Tonstue GpyHkyuu. OyHKIMS Kak

21 | maremaTHyecKas MOJENb PeaJbHOIO

mponecca




[Monstue Gpynxun. OyHKIHS KaK

22 | MaremaTH4ecKas MOJCIb PEaTbHOTO
nporecca
[onsitne GpyHxyn. OyHKIHS KaK

23 | MaremaTu4eckas MOJCIb PEaTbHOTO
nporecca

24 O6uactpb onpesesienust u 00J1acTh
3HaYeHU QyHKUINU

o5 O6uactb onpeseseHust u 00J1acTh
3HaYeHUN QyHKUUU

26 | CnocoObBanaHusIQyHKITHH

27 | TI'padukdyHKIH

28 KonTpossHas pabora no teme
"Koopaunatse! u rpadguku. yHKImn"

29 BeipaxkeHue ¢ nepeMeHHbIMU.
3HayeHHE BBIPAKEHUS C IEPEMEHHBIMU

30 BeipaxkeHue ¢ nepeMeHHbIMU.
3HayeHHEe BBIPAKEHUS C IEPEMEHHBIMU

31 BeipaxkeHue ¢ nepeMeHHbIMU.
3HayeHHE BBIPAKEHUS C IEPEMEHHBIMU

39 IIpencraBieHne 3aBUCUMOCTH MEXLY
BEJIMYUHAMHU B BUE (HOPMYIIbI

33 IIpencraBieHne 3aBUCUMOCTH MEXLY
BEJIMYUHAMHU B BUze GOpMyIIbl

34 | Brruncnenusnopopmyaam

35 | Brruncnenusnopopmyaam

36 YpaBHeHHE C OJHOU ITEPEMEHHOM.

KOpeHL YpaBHCHHUA




CBoiicTBa ypaBHEHHUI C OJHOM

37 .
MepeMeHHO N

38 CBoiicTBa ypaBHEHHUI C OJHOU
MEPEMEHHOM

39 | PaBHOCWIBHOCTBYpPaBHEHUI

40 VYpaBHeHHE KaK MaTeMaThudecKast
MO/IENb PEATbHOM CUTyallun

41 | YwucnoxopHeHITMHEHHOTOypaBHEHUS

42 | YucnoKopHEUIMHEHHOTOYPaBHEHUS

43 Pemrenye TeKCTOBBIX 3a1ad C
ITOMOIIIBIO JIMHENHBIX YPaBHEHHUU

44 JIuneitHOE ypaBHEHUE, COAEpKAIIee
3HAK MOJYJIsS
KonTtponbHas padoTa o TeMam

45 "Beipaxenus ¢ nepeMeHHbIMU",
"JIuneitnple ypaBHEHUS"

46 | CreneHb C HATYpAJIbHBIMIIOKA3aTEIIEM

47 CBolicTBa CTEIEHH C HATYypaJIbHbIM
roKasarejem

48 CBolicTBa CTEIEHH C HATYypaJIbHbIM
roKasaresem

49 CBoiicTBa CTENEHU C HATYPaJIbHBIM
roKasaresem

50 3anuce 4ucia B 1€CATUYHOMN
MO3UIIMOHHON CUCTEME CUUCIICHUS

51 3anuce 4ucia B 1eCATUYHOMN

MO3UIIMOHHOM CHCTEeME CUMCIICHUS




Opnowienbl. OJHOWIEH CTaHAAPTHOIO

52 1
Buja. CTerncHb OJHOYIICHA
53 Opnownenbl. OTHOUIEH CTaHAAPTHOIO 1
Buja. CTerneHb OJHOWICHA
MHuorouiiensl. MHOTOWIEH
54 crangaptHoro Buaa. CteneHnb 1
MHOTOYJIEHA
MHuorouiiensl. MHOTOUJIEH
55 crangaptHoro Bujaa. CteneHnb 1
MHOTOYJIEHA
56 CrnoskeHne ¥ BEIYUTAaHUEMHOTOUYIEHOB 1
57 CrnoskeHne ¥ BEIYUTAaHUEMHOTOUYIEHOB 1
58 CrnoskeHne ¥ BEIYUTAaHUEMHOTOUYIEHOB 1
59 VYMHOKEHNE U NEIEHNEMHOTOYIEHOB 1
60 VYMHOKEHNE U NEIEHUEMHOTOYIEHOB 1
61 VYMHOKEHNE U NEIEHNEMHOTOYIEHOB 1
62 VYMHOKEHUE U NEIEHUEMHOTOYIEHOB 1
63 [IpeoOpazoBaHue 1EJIOTO BHIPAKCHUS B 1
MHOTOWIEH
64 [IpeoOpazoBaHue 1EIOTO BHIPAKCHUS B 1
MHOTOWIEH
65 [IpeoOpazoBaHue 1EIOTO BRIPAKCHUS B 1
MHOTOWIEH
66 | KopaumHOrousneHna
67 | KopHumHOrouseHa 1
68 ToxpaecTBo. ToxkIeCTBEHHbBIE 1

npeoOpa3oBaHus alredpandecKux




BBIPAXKCHUIN

ToxnectBo. ToXxecTBEHHEIE

69 | mpeoOpazoBaHMs aNreOpPaNICCKUX
BBIpAKEHUN
ToxnaecTBo. ToXKIECTBEHHBIE

70 | mpeoOpazoBaHMs aNreOpanIecKuX
BBIPAKCHUIN
ToxnaectBo. ToXKIECTBEHHBIE

71 | mnpeoOpa3zoBaHUs aNTeOPanIECKUX
BBIPAXKEHUI
ToxnectBo. ToxkaecTBEHHBIS

72 | mpeoOpa3oBaHHS aNreOpanIecKuX
BBIPAKEHUI

73 Jloka3aTenbCTBOTOXKICCTB
KonTtponbHas padoTa mo reMam

74 | "CreneHb ¢ HATypaJIbHBIM
nokasareneM", "MuorodieHs!"

75 KBanpat cymmbl 1 KBaipaT pa3HOCTH
JIBYX BBIPAXKECHUI

76 KBanpaTcyMMBIHECKOTIBKUXBBIPAKEHH
i

77 Ky6 cymmbl 1 kKy0 pazHOCTH JBYX
BBIPKCHUI

78 | Pa3HOCTHKBaAPATOBIIBYXBBIPKEHUN

79 [IpousBeneHre pa3HOCTH U CYMMBI
IBYX BBIpaXEHUU

80 [IpousBeneHre pa3HOCTH U CYMMBI

JIBYX BBIpaXXCHUN




CymMma 1 pa3HOCTb KyOOB JIBYX

81 .
BBIPKEHUI

82 CymMma U pa3HOCTb KyOOB JIByX
BBIpAKEHUN

83 | PasnoxeHHeMHOTOWICHAHAMHOXUTEIIN
[IpounsBeneHne pa3HOCTH CyMMBI IBYX

84 | BBIpaKeHMIi, CyMMa U Pa3HOCTH KyOOB
JBYX BBIpAKECHUN

85 | PasnoxkeHHeMHOTOWICHAHAMHOXHUTEIIN

86 BriHecenne 001ero MHOKUTES 3a
CKOOKH

87 | MeroarpynmnupoBKu
KonTposshas pabora no teme

88 "®opMyIIBl COKPAIIEHHOTO
YMHOXKEHUA"

89 HemumocTs 1enbix unces. CBocTBa
JIeTMMOCTH

90 Hemumocts 1enbix uncesa. CBoMcTBa
JeTMMOCTH

01 [Ipocteie 1 coctaBHbIC yKcia. YETHbIE
Y HEYETHBIC YHClia

92 [Ipusnakugenumoctuna 2, 4, 8, 5, 3, 6,
9,10, 11

93 [Ipusnakunenumoctuna 2, 4, 8, 5, 3,6,
9,10, 11
[Ipu3Haku 1eNMMOCTH CYMMBI U

94 | mpousBeAeHHUS LENbIX YHCEN MPH

PCHICHUH 3a1a4




HauOonbmmii o0mi aeuTenb U

95 | HaumMmeHbllee o0IIee KpaTHOE IBYX
qHCcen

96 | B3aumHOMpOCTHICUHCIIA

97 Anroput™m EBknupa. Jlenenue ¢
OCTaTKOM

08 CpaBHEHUS TETBIX YHCET IO MO0
HATYpaJIbHOTO YHCIIA

99 | JluneitHasyHKIus, e€cBOCTBA

10 . .

0 Jluneitnaspynkuus, eécBoiicTBa

10 . .

1 Jluneitnaspynkuus, eécBoiicTpa

10 N

5 I'padukmunerinon G yHKIIMHA

10 N

3 I'padukmunerinon G yHKIMHA

10 N

4 I'padukmunerinoi G yHKIMHA

10 N

5 I'padukmunerinoi G yHKIMHA

10

5 I'padbukdynkuun y = | X |

10

5 I'padukdynkumn y = | X |

10

3 I'padukdynkumn y = | X |

10 | TI'padukdyskuuu y = | x |




él Kycouno-3agannbsiepyHKInm

11

1 Kycouno-3agannbsiepyHKInm

11

5 Kycouno-3agannbieyHKIINN

11

3 Kycouno-3agannbieyHKINN

11 | KonTtponbHas paboTa 1o TeMam

4 "NenmumocTts", "Jluneitnas pynkuus"

11

5 VYpaBHEHHE C IBYMAINIEPEMEHHBIMU

11

6 VYpaBHeHME ¢ ABYMSINIEPEMEHHBIMU

11 | T'paduk TUHEHHOTO YpaBHEHUS C

7 JBYMS IIEpEMEHHBIMU

11 | T'paduk TUHEHHOTO YpaBHEHUS C

8 JBYMS IEpEMEHHBIMU

11 | CucrteMbl IMHEHHBIX YpaBHEHUN C

9 JBYMS IEpEMEHHBIMU

12 | Cucrembl TMHEHHBIX YPAaBHEHUH C

0 JBYMS IEpEMEHHBIMU

12 I'paduueckuii MeTo1 perieHus

1 CUCTEMBI JIMHEWHBIX YPABHEHUN C
JBYMS TIEpEMEHHBIMU

12 | T'paduueckuii MmeTox penieHus

2 CUCTEMBI JIMHEWHBIX YPABHEHUN C




ABYMA ICPEMCHHBIMU

Pemenue cucreM JJUHENHBIX

12 | ypaBHEHU C IBYMsI IEpEMEHHBIMH
3 METO/IOM TIOJICTAHOBKH U METOJIOM
CIIOKEHHUS
Pemenue cucrem TMHEHHBIX
12 | ypaBHEHUH C IBYMsI IepEMEHHBIMH
4 METOJIOM TIOJICTAHOBKH W METOJIOM
CIIOXKEHHUS
Pemenue cucrem TMHEHHBIX
12 | ypaBHEHUH C IBYMsI IepeMEHHBIMH
5 METOJIOM MOJICTAHOBKH U METOIOM
CIIOXKEHHS
Pewrenne cucrem MMHEHHBIX
12 | ypaBHeHHIi ¢ IByMS IEPEMEHHBIMU
6 METO/I0OM MOJCTAHOBKH U METOJIOM
CIIOKEHHS
12 CucreMa JIByX JUHEUHBIX YPABHEHUH C
7 IBYMsI IEPEMEHHBIMU KaK MOJIEIb
peaIbHOM CUTYallH
12 | KontpoarsHas paboTa 1o Teme
8 "CucTeMbl JINHENHBIX ypaBHEHUN"
12 [ToBTOpEHME M 00OOIIECHNE.
9 Bripaxkenus ¢ mepeMeHHBIMU
13 | IloBrtopenue u 0606meHne. CTeneHs ¢
0 HaTypaJIbHBIM TIOKa3aTelieM
13 | IloBTtopenue u oboOIIEHNE.
1 OpHOYJIEHBI U MHOTOYJICHBI.




ToxnecTBeHHbIETIPEOOpa30oBaHUAANTEO

PandEeCKUXBBIPAKECHUN
13 | TloBTtopenue u 0606meHne. DopMyIbI 1
2 COKpAIIEHHOTO YMHOKEHHSI
13 | TloBTtopenue u o6oOIICHNE. 1
3 Koopaunate! u rpaduku.
13 | TloBTtopenwue u o600meHue. JIMHCHHAS 1
4 ¢byHKIMS 1 €€ cBOICTBA
23 HroroBasikoHTposbHasipaboTa 1
13 [ToBTOpenue u o6obmenue. Pemenne
5 CUCTEM JIMHEHHBIX YPABHEHUH C IBYMS 1
nepeMeHHBIMHU
OBIIEE KOJIMYECTBO YACOB I10 13

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka. Anredpa. 7 kiiacc. Y4eOHUK
Astop(s1): MakaperueB FO.H., Munmtok H.I'., Hemikos K.W. u ap./ Ilox pen.

TenskoBckoro C.A.

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJA
Marematuka. Anredpa. 7 kiacc. Yu4eOHUK
Astop(s1): MaxkaperueB FO.H., Munmtok H.I'., Hemikor K.W. u ap./ Ilox pexn.

Tenakosckoro C.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

bubaunoreka IOK https://m.edsoo.ru
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