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IMNOACHUTEJIBHASA 3AIIMCKA

Martemaruka(yriyOaeHHBIH YPOBEHD) SIBISIETCSA OJHUM M3 OMOPHBIX KypPCOB
OCHOBHOTO 00miero oOpa3oBaHus: OHa OOECIeYMBaeT W3Yy4YEHUE JAPYTHX
JTUCIHMIUIAH KaK eCTECTBEHHO-HAYYHOTO0, TaK W TyMAaHHTApHOTO IIMKJIOB, €&
OCBOEHHE HEOOXOIUMO JIA TPOJOJDKEHHUS 00pa3oBaHUs W ISl MOBCEIHEBHOU
xu3HU. Pa3BuTHe y oOyuarommxcs HayYHbIX MPEICTAaBICHUH O POUCXOXKICHUHU U
CYIIHOCTU anredpandyeckux adCTpakuuid, crocoOe OTpaKeHHs MaTeMaTH4eCKOU
HayKOW SIBIEHUI M IMPOLIECCOB B MPUPOJE M OOILECTBE, POJIM MAaTEMaTHUYECKOIO
MOJICIMPOBAaHUS B HAYYHOM T[IO3HAHWUM W B TMPAKTHKE CIOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS U KAYECTB MBIIUICHUS, HEOOXOUMBIX
JUISL ajanTaidd B COBpeMEeHHOM mudpoBoM obuiectBe. M3ydeHue anreOpsl
obOecrieunBaeT  pa3BUTHUE yMEHHUS  HAONIOAAaTh, CpPaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHUYHOCTHU MBILUICHHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCWCTBHS, BBIBOJBI, (POPMYIUPOBATH
yrBepxkaAcHusI. OcBoeHHE Kypca anreOpsl oOecrednBaeT Pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYaIOIIUXCS: OHU HCIOIB3YIOT NIEIyKTUBHBIE W WHIyKTUBHBIC
paccykzeHus, oOOOIIeHHe W KOHKPETU3AlMI0, a0CTparupoBaHUE W AHAJIOTHUIO.
OOydenne anreOpe MpenanoyiaracT 3HAYUTEIBHBIH OO0BEM CaMOCTOATEIHLHOU
JESTEIbHOCTH  OOYYaroIIMUXCs, TMOATOMY CaMOCTOSTENIhHOE peIlleHue 3ajad
00y4aroIUMUCS SBJSIETCS pealn3aineil esiTeIbHOCTHOTO IPUHIIUIIA O0yUeHUSI.

B crpykrype mporpaMMmbl y4eOHOTO Kypca — YIUIyOJEHHOTO HW3Y4YEeHHS
OCHOBHOE MECTO 3aHUMAIOT COJEpKaTebHO-MeToAuuecKkue auHuM: «Yucna u
BBIUMCIICHUS», «AJNTeOpandecKue BBIPAKCHHS», «YPaBHCHHS W HEPABCHCTBAY,
«Dynkuuny. Kaxnas u3 3TuX coJepkaTeabHO-METONYECKUX JTUHUN pa3BUBAETCS
Ha TPOTSHKEHUM TPEX JIeT M3Y4YEHHUS Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro
auHUSMUA. B xome wu3ydeHHs Kypca OOyYaromuMCS TPHUXOAHUTCS JIOTHYECKU
paccykJiaTh, UCIOIB30BATh TEOPETHKO-MHOKECTBEHHBIN A3bIK. B CBsI3M C ATUM B
nporpamMmy ydeOHOro Kypca BKJIFOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NIPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3fieliax MaTeMaTHUeCKOro 0Opa3oBaHUs U
CIOCOOCTBYIOIIIME  OBJAJACHHI0O  OOYYAIOIIMMHUCA  OCHOB  YHHBEPCAJIBHOTO
MaTeMaTHU4ecKoro s3bika. CoaepKaTelbHOM W CTPYKTYpHOW OCOOEHHOCTHIO
y4e0HOT0 Kypca SBJIICTCS €r0 MHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHHUM «YuCia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIA
JabHEHIIIeT0 U3Y4YEHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIIUXCs
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISi IOBCETHEBHOM
KU3HU. Pa3BUTHE TOHATHS O YMCIIE Ha yPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMH M HPpAIOHATBHBIMU YHCIaMHU, (OPMUPOBAHHUEM
NPEACTABICHUN O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpPUIEHWE OCBOCHHSI YHCIOBOU
JIMHUU OTHECEHO K CpeHeMy 001eMy 00pa30BaHHMIO.



ConepsxaHue IByX anreOpandecKux JIMHUN — « AreOpandecKre BhIPaKEHUS
U «YpaBHEHUSI U HEPaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTE€MaTUYECKOIo amnmapara, HeoOXOAMMOro JJid peleHus 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpY’Karollel peanbHocTH. Ha ypoBHE OCHOBHOTO 00OLIETO
oOpazoBaHusi y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT  PalMOHAIBHBIX
BbIpOKEHU. AjreOpa JEMOHCTPUPYET 3HAYE€HHWE MaTEMAaTUKH Kak s3bIKa s
MOCTPOEHUS MAaTeMAaTHYEeCKUX MOJIeJIel, OMHCAaHUsl TMPOLIECCOB M  SIBJICHUM
peanpHOro Mupa. B 3agaun oOydeHus anreOpe BXOIIT TakxKe JajbHEHIee
pa3BUTHE QITOPUTMUYECKOTO MBIIUICHUSI, HEOOXOJMMOr0, B YAaCTHOCTH, JJIf
OCBOCHHS Kypca WHGOPMATHKH, U OBJAJICHUEC HaBBIKAMHU JETYKTHBHBIX
paccyxnenuid. IIpeoOGpa3zoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpakeHMsi, CHOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPUECTBY.

Conepxanue GyHKIMOHANBHO-TPAQUUECKON JTMHUM HALEIEHO Ha MOIyYeHHUE
0o0yJaronuMMucs 3HaHUM 0 (PYHKITMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENH
JUTSI OTTUCAHUS M UCCIIEAOBAHUS PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIE
u obmectBe. M3yueHue martepuana CrocOOCTBYET Pa3BUTHUIO Yy OOYy4YarOIIUXCS
YMEHHUSI UCTIOIb30BaTh Pa3INUHbIC BhIPA3UTEIbHBIE CPEJCTBA SI3bIKAa MATEMATUKH —
CJIIOBECHOTO, CHMBOJIMYECKOTO, TpaUuecKkoro, BHOCHT BKJIaJ B (OPMHUPOBAHHE
NPEACTaBICHUM O POJIM MATEMATUKHU B PA3BUTUU LIUBUIN3ALNU U KYJIbTYPBHI.

YrinyOn€éHHbli  Kypc  XapaKTepusyeTcs H3yYeHHEM JIOMOJHUTEIBLHOTO
TEOPETUYECKOI0 anmnapara ¥ CBsI3aHHBIX C HUM METOJIOB pelieHus 3agad. Anredpa
SIBJISIETCS SI3BIKOM JJIsI ONUCAHUSI OOBbEKTOB M 3aKOHOMEPHOCTEM, CITYKUT OCHOBOM
MareMaTu4eckoro mojenupoBanus. IIpu 3ToM caMu OOBEKTHI MaTeMaTUYECKHX
YMO3aKJIIOUCHU W TIPpUHATBIE B aireOpe TNpaBWwia UX KOHCTPYUPOBAHUS
CIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUI OOOCHOBBIBATH M JI0KA3bIBaTh CYXKICHUS,
pa3BUBAIOT MaTEMAaTUUYECKYI0 HHTYMIIMIO, KPaTKO M HAlVBIAHO PACKPBIBAIOT
MEXaHU3M JIOTUYECKUX MOCTPOEHUN U ydaT UX NMpUMEHEeHut0. TeM cambiM anredpa
3aHUMAEeT OJHO W3 BEAYyIIMX MeCT B (OPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO
MBIIIJIEHUS 00yYaIOIuXCsl.

CornacHo y4yeOHOMY IIaHy B 7 KJlaccax U3ydyaeTcs Y4eOHbBIM Kypc, KOTOPbIN
BKJIIOYAET CJIEYIOLIME OCHOBHBIE pa3/ieibl coepKaHus: «Hucna U BEIYMCICHUSD,
«AnreOpanyecKkue BhIpaKeHUsD, « Y paBHEHUS U HEPABEHCTBA», « DyHKIIUNY.

Ha u3ydenne yuebHOro Kypca otBoauTcs 34 vaca: B 7 kiacce — 34 4acoB
(luac B Heneno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucsa v BBIYUCICHUSA

Panmmonanbubpie uncina. CpaBHEHHE, YHOPSJIOYMBAHUE U apuU(DMETHUYECKHE
JEUCTBHUS C PAMOHAIBHBIMU YHCIaMU. YUCa0Bast mpsiMasi, MOAYJIb YUCIA.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeleM U €€ CBOICTBA. 3almucCh 4YuCia B
JNECATUYHOU MMO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenune TekcToBBIX 3a/1a4u apudmeTnyeckum crocodbom. Pemenue 3anau u3
peaibHOM MPAKTUKU HA YacTH, Ha APOOU, HA TPOLIEHThI, IPUMEHEHUE OTHOLICHUM
U TIPOTIOPIMN TpU pEeNIeHUH 3a/ad, pElIeHWe 3a]ad Ha JIBIKCHHE, padorTy,
ITOKYTIKH, HAJIOTH.

JenumocTs 1enbix yuces. CBOKWCTBA JIETUMOCTH.

[Ipocteie u coctaBHble uncna. UYETHble WM HE4y€THbIE 4uciaa. [IpuzHaku
nenaMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku AenuMOCTH CyMMBI U
IIPOM3BEICHUS LIEJIBIX YMCEII IIPU PELUICHUH 334 C IPAKTUYECKUM COAECPKAHUEM.

HauOGonpmnii o0muii Aenurens U HauMeHbIee 00I1ee KpaTHOe ABYX YHCEIL.
B3aumuo npocteie uncia. Anroputm EBkinuaa.

Jlenenue ¢ octaTkoM. ApupMeTHUuecKrue onepauu HaJl OCTaTKaMHu.

AsredpanvecKkue BbIPaKEeHUA

BripaxkeHre ¢ nNepeMEHHbBIMH. 3HAYEHUE BBIPAKEHUS C MEPEMEHHBIMHU.
[IpeacraBienue 3aBUCUMOCTH MEXAY BETMYMHAMU B BUJIE (DOPMYJIBI.

ToxnecTBo. ToXxIeCTBEHHBIEC MPeOOpa30BaHUs AreOPandeCKUX BhIPAKCHUH.
Jloka3aTenbCTBO TOXKIECTB.

Onnowiensl. OHOWIEH CTaHAAPTHOTO BUjia. CTENEHb OJJHOWICHA.

MHorouniensl. MHOrowieH craHgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxeHue, BbIYMTAHHE, YMHOKEHHUE M JIeJIieHUe MHOrowieHoB. [IpeoOpazoBanue
L[EJIOT0 BBIPaXXEHHS B MHOTOUYIEeH. KOpHM MHOTOYJIEHA.

@opmybl COKPAIEHHOTO YMHOXKEHHS: KBAJIpaT CYMMbI U KBAIpAT Pa3HOCTH
JBYX BBIpaXEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIPAKEHUH, pPa3HOCTbH
KBaJpaTOB JIByX BBIPAXKECHUW, IPOU3BEACHUE PA3HOCTHU U CYMMBI JIBYX
BBIpaKEHUN, CyMMa U Pa3HOCTh KyOOB JIBYX BBIPKCHUH.

PaznoxxeHue MHOTOUIeHa HA MHOKUTENIU. BhiHECEHHE 00IIIEro MHOKUTEIA 32
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHo# nepeMenHoil. Kopenb ypaBHeHus. CBOMCTBa ypaBHEHHI
C OJHOW IepeMeHHOW. PaBHOCWIBHOCTH ypaBHEHUMH. YpaBHEHHE  Kak
MaTeMaTH4eCKasi MOJIENIb PEAIbHON CUTYAIUU.



JluHentHOe ypaBHEHHME C OJHOW MNEPEMEHHOM. UHCIO KOpPHEWU JIMHEHHOIO
ypaBHEHHMs. PemieHue TEKCTOBBIX 3aJad C IOMOUIIBIO JIMHEWHBIX YpPAaBHEHHIA.
JIuHelHOE ypaBHEHHE, COEPKALIEE 3HAK MOYJIS.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['paduk JTMHEHHOrO YpaBHEHHUS C JBYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHWHBIX YPAaBHEHHM C JByMs NEPEMEHHBIMHU.
I'paduueckuit Meton perieHUs CUCTEMbl JIMHEWHBIX yPaBHEHHM C JBYMS
NepeMEHHbIMU. PerieHue cucrteM JIMHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMU
METOJOM TOJCTAHOBKM M METOJIOM ciokeHusa. Cucrema AByX JIMHEWHBIX
YPaBHEHMMU C IBYMS IIEPEMEHHBIMU KaK MOJEINb PEAIbHOW CUTYAalLUH.

DOyHKUUHA

Koopaunara Touku Ha npsiMoi. UuciaoBele MpoMEKYTKH. PaccTosHrE MEXTY
JIBYMS TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpssmoyronbHas cucremMa KoopauHaT. AOcuucca M OpAMHATa TOYKH Ha
KOOPJIMHATHOM TIOoCcKOCTH. [Ipumepsl rpadukoB, 3agaHHbIX GopMynamu. UreHue
rpaUKoOB pealibHbIX 3aBUCUMOCTEH.

OyHKIIMOHAIIbHBIE 3aBUCUMOCTH MEX1y BeiauunHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMarhuyeckas MoOJAeNb peanbHoro mpouecca. OO0nacThb
ompezneneHuss U oOnactb 3HaueHWW (QyHKkuuU. CrnocoOsl 3amaHus (PYHKIIHH.
I'padux dyskumu. [ToHaTHS MakcuMymMa U MUHUMYyMa, BO3pAcTaHUs M YObIBAaHUS
Ha [IPUMEpax peaibHbIX 3aBUCUMOCTEM.

JIuneitnas Qyukuus, e€ cpoiictBa. ['padux nuHeitHo ¢ynkuuu. ['padux
¢ynkuuu y = |x|. Kycouno-3agansusie QyHKIMH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEGEHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJIbTATBI OCBOCHHUS IPOTPaMMbl [0 MAaTEMaTHUKE
XapaKkTEepU3yrTCs B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHMS:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3alUU €TI0
opaB, MPEICTAaBIECHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpakIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyA0BOIr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCcTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTEMaTU4YECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOCHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PELICHUH, pacCyX JCHHI, YMEHHIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOIO MMO3HAHMSL:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEUYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALMM,
OBJIAJICHHEM SI3BIKOM MATEMATHKU U MATEMAaTUYECKOW KyJIBTYPOU KaK CPEICTBOM
IIO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMH MCCIIEN0BATENBCKON IEATEIBHOCTH;

6) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1aroNOJyYusi:



TOTOBHOCTBIO IIPUMEHATH MATEMaTUYECKHWE 3HAHHUS B HMHTEpPECaX CBOETO
3l0pOBbsS, BEACHHS  370pOBOro  oOpa3a >KM3HHM  (3J0pOBOE  IHUTAHHUE,
COQJIaHCUPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pPeGIECKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTAallMel Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JJACTH COXPaHHOCTH OKpY>Karollell cpeapl, IJIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN I OKPYXKAIOIIEH Cpelpl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U IMyTel UX peleHus;

8) ajanTanum K U3MEHAKIIMMCS YCJIOBHAM COLHUAJBHOW M NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATENbHOCTh, B TOM YHCIIE
YMEHHME YUWUThCA y APYIHX JIIOJeH, NpuoOpeTarb B COBMECTHOW AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH HJIEH,
HNOHSATHS, TUIOTE3bl 00 00BEKTaX W SIBJICHUSAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAaHUPOBAThH
CBOE€ pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpUHUMaeMble pELICHUs U ACUCTBUSA, (OPMYIHUPOBATH M OICHUBATh PHUCKU U
HOCeACTBUSL, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJ/IbTATbBI

B pesynbrare ocBOGHMS IPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocsi 0yayT copMrpoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEHCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JICUCTBUSIMU M YHUBEPCATBHBIMU PETYISATUBHBIMU JIEHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornvyeckue aeicTBUA:

BBISBISAITH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHUs] TTOHSATUM, YCTaHABIIMBATh CYIIECTBEHHbIH MPU3HAK KiIacCU(pUKAIIUH,
OCHOBAHHUS JJIs1 000OIICHHS U CPAaBHECHHMS, KPUTEPUHU ITPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  IPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;



BBISIBIISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSA3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIIOJCHUIX U YTBEPKICHUSX, Mpeljiaratb KpUTEpUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

pa30OupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN (MpsSMbIe U OT
MPOTUBHOI0), TPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEJIbCTBA MaTeMaTHYECKHUX
(dbakTOB, BBICTpauMBaTh ApTyMEHTAIINIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEDHI,
NPUMEHSITh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpaTh Crmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUM C  Yy4€ToM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).
ba3oBble ucciaeaoBare/ibCKue 1eiCcTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MpodiieMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OpPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

IPOBOJNUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY 3KCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 0O0BEKTOB MEXKIY COOOM;

CaMOCTOSITeNIbHO (HOPMYyIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
NPOBENCHHOTO  HAONIONCHWS, HWCCIACAOBAHMS, OKCICPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TMOJTYUYECHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHHUI;

IIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MpOLECCa, a TAKKE BbIIBUIAThH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAINH, JaHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBaTh, CHUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH
uH(pOpMAaIINIO Pa3IUUHBIX BUJOB U (HOPM MPEICTABICHHUS;

BEIOWpaTh (opmy mpencraBiaeHuss WHGOPMAIMM W WLIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HTHOU rpaduKoi U MX KOMOUHAIIMSIMU;

OIICHUBATh HAJEKHOCTh MHPOPMALIUU 10 KPUTEPHUSIM, MPEATOKEHHBIM WITU
c(hOopMyITMPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
BOCIIPUHUMATH U POPMYJIMPOBATH CYX ACHHUS B COOTBETCTBUH C YCIOBUAMH U
HeasIMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOI TOYKY 3pECHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pEIICHUs 3ajadd,
KOMMEHTHUPOBATH MMOJTYYCHHBIN pe3ybTarT;



B X0/ 00CYXJIeHUS 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/IaeMOIl TEMBI,
npoOiemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJICH, HAIIEJICHHbIE Ha TIOMCK
pEIICHMS, COIMOCTABJISATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapyXKUBaTh Pa3fiMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
dbopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEICTaBIIATh PE3YyJIbTAThl PEIICHUS 3aJlauu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajaad
IPE3EHTAlMU U OCOOEHHOCTEHN ay IuTOpUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAITLHON
paboThl MpU pEIICHWH Y4YeOHBIX MaTEeMaTUYECKUX 3ajad, MPUHUMATh IIeJb
COBMECTHOM JesATEIbHOCTH, IUIAHHUPOBATh OpPraHU3allil0 COBMECTHOM paloThI,
pacnpenensiaTh BUIbI padOT, AOrOBapHBaThCsA, OOCYXIaTh MPOLIECC U PE3YJIbTAT
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCykaeHMS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ HWHBIE); BBINOJHATH CBOK YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU UJIE€HAMHU KOMAaH[bI, OLICHUBATh
KauecTBO pe3yJbTaTa M KauyeCTBO CBOEr0 BKJIaJa B OOWMH pe3yJabTaT 10
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHSI.

PeryisiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA
Camoopranusanus:

BBISIBIISITH TMPOOJIEMBI ISl PENICHHS] B JKM3HEHHBIX M y4E€OHBIX CHUTYaIUsX,
OPUEHTHUPOBATHCS B PA3NIMYHBIX MOJX0JaX MPUHATHUS pelieHU (MHIUBUTYaIbHOE,
IPYIIIOBOEC);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, alTOPUTM pEeUIeHUs 3ajadd (Wi €ero
4acTh), BBIOMpaTh CHOCOO pelmeHus ¢ YYETOM HMEIOIIMXCA pPEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATH BapHAHTHI
penieHunit ¢ yaéTomM HOBOM MH(GOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJAJETh CIIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3yJbTara
pELIeHHs] MaTEMaTUYECKOM 3aauk, CAMOMOTHBALUU U PEPIIEKCUU;

NpEeABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JIEATEIbHOCTH IOCTABJICHHOW LEIU U
YCIIOBUSIM, OOBSCHSITh IPUYHHBI IOCTHKCHUS UM HETOCTH)KCHUS 1IeTTH, HAXOIUTh
OmuOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAKAaTh SMOLMU MNPU H3YYCHHH MaTEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOIIMOHAJIbHYIO OLIEHKY PEILICHUS 3a1a4u.

IMPEAMETHBIE PE3YJIBTATBI



K xonIry o0yuenus B 7 kiaacce 00ydarOmHUiAcs MOTYyUUT CIAEAYIOIINE TPEIMETHBIC
pEe3yIbTaThI:

Yucsa v BBIYUCICHUSA

PannonanbHbie yncna.

[Tepexoauts OoT omgHON (HOPMBI 3aMUCH YUCEN K Apyroi (mpeoOpa3oBLIBAThH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUYHYIO JECATUYHYIO IPOOh).

Hcnonp30BaTh MOHATHS MHOXKECTBA HATYPaJbHBIX YHUCEI, MHOXKECTBA LIEIbIX
YUCe, MHOXKECTBAa pallMOHAJIBHBIX YHCENl NpH pElICHUM 3a7ad, MPOBEICHUU
paccy X IeHUN U JOKAa3aTEIbCTB.

[TonumaTh 1 OOBACHATH CMBICI MO3UITMOHHON 3aMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSI0YMBATH PAIIMOHAJILHBIC YUCTIA.

BrimonuaThs, couerass yCTHbIE U NMHChbMEHHBIE NMPUEMBI, apu]meTnyecKkue
JEUCTBUS C pAllMOHATBHBIMU YUCJIaMU, UCIIOJIH30BaTh CBOMCTBA YKCEI U MpaBUIIa
JIEUCTBUNA, NPUEMBI PAlIMOHAJIBHBIX BBIYHCIICHUM.

BBINOMHATH IEMCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU IMOKA3aTEIISIMHU.

HaxonuTe 3HaYeHUs YMCIIOBBIX BBIPAXKEHUM, COJEpXKAIIUX palliOHATbHbIE
yucjaa M CTENEHW C HaTypaJlbHBIM I[OKa3aTesieM, MPUMEHSTh pa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BEIYHMCIICHUS, COCTABIISATh M OIICHUBATH YMCIIOBBIC BRIPAKECHUS
Y pEIICHUH MPAKTUYECKUX 33724 U 3a/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.

OKpyrnsaTe 4McClIa € 3aJaHHOM TOYHOCTBIO, a TaKXE€ IO CMBICTY
NPaKTUUYECKONW CUTyallud, BBINOJHATh NPUKUIKY U OIEHKY pe3yJbTara
BBIYMCJICHU, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKECHHM, B TOM YHUCIE IpHU
pELIEHUH MPAKTUYECKUX 3a7a4.

Pemate TekcTOBBIE 3amaun apUPMETHYECKUM CHOCOOOM, HCIOJIb30BATh
TaOJIUIBI, CXEMBbI, YEpPTEX U, JPYTHe CPEeJCTBA TMPEJCTABICHHUS JIaHHBIX TMPU
pelieHru 3aaad.

Pemiath mpakTUKO-OpPUEHTHUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3aa4 C YyYETOM OTPAaHMYEHM, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

J1emuMOoCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4y MIPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AeITMMOCTH CYMMbI U IPOU3BEIACHUS IIETBIX YUCET.

PacknanpiBaTh HA MHOKHMTENH HATYpaJbHbIC YUCIIA.

CB00OOHO oOmepupoBaTh MOHATUSIMHU: YETHOE YHUCIO, HEUETHOE YHUCIIO,
B3aMMHO MPOCTHIC YUCIIA.

Haxoaute HamOoNpIIHi OOIMUI JEIUTENIb W HaUMEHBIIEE OO0Iee KpaTHOE
YUCeJl ¥ UCIIOJIb30BaTh UX MPH PELICHUH 3334, IPUMEHATh AITOpUTM EBKInaa.



OnepupoBarh NOHATHEM OCTaTKa IO MOXYJI0, IPUMEHATH CBOMCTBA
CpPaBHEHMH 10 MOIYIIO.

AJure0panvecKue BhIPpaKEeHU

BripakeHus ¢ nepeMEHHBIMH.

Hcnonb3oBarh anredGpanyeckyr0 TEPMHHOJOTHIO U CUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAUYECHUSIX
NIEPEMEHHBIX.

HNcnonp30BaTh  MOHATHE  TOXKIAECTBA,  BBINOJIHATH  TOXKIECCTBEHHBIE
npeoOpazoBaHus BEIPAXKEHHM, JOKa3bIBaTh TOX/IECTBA.

MHOro4seHsI.

BoinonusaTe  mpeoOpa3zoBaHUs — LEIOT0  BBIPAXKEHHUS B MHOTOWIEH
IPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BoInonHATh 1€cTBUS (CI0KEHHE, BBIUYMTAHUE, YMHOKEHHE) C OJHOYJICHAMU
U C MHOTOWIEHAMH, IPUMEHATH (POPMYJIbl COKPAIIEHHOTO YMHOKEHUs (KBaapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOILLEHUS BHIYUCICHHM.

OcCymecTBIATh  Pa3ioKEHUE MHOTOWIEHOB HAa MHOXHUTENIM C ITOMOLIBIO
BBIHECEHHUS 32 CKOOKHU OOIIEro MHOXKUTEJSI, TPYIITUPOBKH ClIaraéMbIX, MPUMEHSs
(opMyJIbl COKpPAIIEHHOTO YMHOXKEHHUS.

[IpumeHnsaTs npeoOpa3oBaHUs MHOTOUYJICHOB JJI PELIECHUs Pa3JIMYHBIX 3aj]a4
U3 MaTEMATHKH, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPAJbHBIMU ITOKA3aTEISAMH JUIS
npeoOpa3oBaHUsl BRIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemarp sMHENHBIE YpaBHEHUS C OJHOW NEPEMEHHOM, NPUMEHSS IIpaBuUia
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMmy. [IpoBepsATs, sABisieTCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TonGupate mnpuMepsl Map 4YHUCEN, SBISIOMIUXCS PEIICHUEM JIMHEHHOTro
YPaBHEHUS C ABYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTU TpauK JIMHEWHOTO YPAaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, MOJB3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUs
YPaBHEHHS.

Pewars cuctemsl ABYX JIMHEHHBIX YPABHEHUU C IBYMs [IEPEMEHHBIMH, B TOM
qucie rpauuecKu.

CocraBnaTe M pemiaTe JIMHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBMIO 3aJa4yd, WHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H ITOJy4YEHHBIN pe3yJIbTar.

DOyHKIMHA

Koopnunate! u rpaduku.



N3o06pakath Ha KOOPAMHATHOM IPSAMOKN TOYKH, COOTBETCTBYIOITHE 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbl, 3aMKCHIBATh YUCIOBBIE MPOMEKYTKHU Ha
anreOpanyeckoMm si3bIKe.

OtMmeuaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH 10 33/IaHHBIM KOOPINHATAM.

OyHKIMUN.

Crtpouts rpadvku JIUHEHHBIX PYHKIUH.

OnuchiBaTh C TMOMOINIBIO (YHKIMA H3BECTHBIC 3aBUCHMOCTH MEXKIY
BEeJTMYMHAMH: CKOPOCTh, BpPEMS, PACCTOSHHE, IIEHA, KOJWYECTBO, CTOUMOCTD,
POU3BOAUTENHLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonutb 3HaueHre PyHKIIUU 110 3HAYCHHIO €€ apTryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeACTaBiICHUS U aHaiU3a WH(OpMaIuy,
W3BJICKATh U MHTEPIIPETUPOBATH WH(OPMAITUIO M3 TPadUKOB pealIbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

Ucnonp3oBath cBoiicTBa (GyHKIMNA IS aHaidu3a TpaduKoB peaJbHBIX
3aBUCUMOCTEN (Hyn1H (QYHKIIUH, MPOMEKYTKH 3HAKOIOCTOSHCTBA (YHKIIUH,
IPOMEKYTKA BO3pacTaHusi M yObIBaHMs (DYHKIIMM, HauOoJiblliee W HaWMEHbIIIEe
3HA4YCHUs PYHKIUN).

Hcnonp3oBatk rpadvkul 111 UCCIIEIOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH, PH
pEIIeHNH 3a7a4 U3 APYTUX yUeOHBIX MPEAMETOB U PEATHHOM KU3HH.



TEMATHYECKOE IINTAHUPOBAHUE

KoanyecTBO 4acoB DIeKTPOHHDBIE
Ne | HaummeHoBaHue
n/ | pa3zenaoB M TEM Bcecer | KoHTpoO/IbH IIpakTH4eck (nposrIc)
o0pa3oBaTe/bHbIE
n MpPOrpaMMbI 0 bie padoThI e padboTsl
pecypcsl
WCIAM | 0 e st 77609
BBIUNCJIEHU. o ;’S' EE—
AJI'EBPANYECK bu6mmoreka [JOK
HE 11 0 https://m.edsoo.ru/77¢09
BBIPAYKEHN . bl3
YPABHEHUA U bu6mmoreka [IOK
CUCTEMBI 10 0 https://m.edsoo.ru/77¢09
YPABHEHUI bl3
bu6mmoreka [JOK
OYHKIMU 7 1 https://m.edsoo.ru/77¢09
bl3
OBIIEE
KOJIMYECTBO
YACOB I10 34 1
ITPOIT'PAMME



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

ITIOYPOYHOE INIAHUPOBAHUE

KoauuyecTBo yacoB

DJIEeKTPOHHbIE
Ne Hara
Kontpoas | IIpakTuue nupposbIe
n/ | Temaypoka | Bce H3y4eH
HbIE CKHe o0Opa3oBaTe/bHBIE
n ro usi
padoTsbI padoTsbI pecypcbl
Apudmeruue
erne Bu6 OK
NEHCTBHS C 5,09,20 ubmaorexa L
ALHOHATLH 1 75 https://m.edsoo.ru/339
pat 26902
BIMU
YUCITaMHU
Apudmeruue
e But6 OK
JIIEHCTBHS C 12,09,20 ubsmorexa 1
ALOHATLH 1 25 https://m.edsoo.ru/fba3
patt fad7
BIMH
YUCITaMH
[Ipu3naku
IETAMOCTH bubnuoreka [IOK
19.09.2
Ha2,4,8,5, 1 025 https://m.edsoo.ru/2a6f
3,6,9, 10, 552b
11.
YucioBsle 1
OYKBCHHBIC
TIPUMEPBI G OK
CTETICHH C 26.09.2 nbmmorexa I1
N — 1 025 https://m.edsoo.ru/eeee
yp 7517
M
ToKa3aTeyieMm.
Hucnosie u
OyKBEHHBIE
MIPUMEPBI Bt OK
CTEIEHU C 3.10.20 nommorexa [
1 75 https://m.edsoo.ru/a8dd
HATYpaJIbHBI 2elf
M
MOKa3aTeseM.
Yucnosbie | 10.10.2 bubmuorexa [JOK
OyKBEHHbIE 025 https://m.edsoo.ru/ae00



https://m.edsoo.ru/33926902
https://m.edsoo.ru/33926902
https://m.edsoo.ru/fba3fad7
https://m.edsoo.ru/fba3fad7
https://m.edsoo.ru/2a6f552b
https://m.edsoo.ru/2a6f552b
https://m.edsoo.ru/eeee7517
https://m.edsoo.ru/eeee7517
https://m.edsoo.ru/a8dd2e1f
https://m.edsoo.ru/a8dd2e1f
https://m.edsoo.ru/ae009860

IIpUMEpPEHL 9860
CTCIICHH C
HaTypaJIbHbI
M
MoKa3aTeyieM.
OIHOYWIEHEI. EuG OK
OnHowieH 17.10.2 ubmaorexa I
7 025 https://m.edsoo.ru/734
CTaHIApPTHOT 50c0c
0 BUJA.
MHoro4IeHs!
24.10.2 bubmuorexa [JOK
8 CrangapTHbI https://m.edsoo.ru/e8f7
. 025
1 BUL b535
MHOT'OYJICHA.
Cnoxxenue,
BBIUMTAHHUE U bubnuoreka [JOK
9 YMHOKEHHE https://m.edsoo.ru/112
MHOT'0YJICHO 5b3e3
B.
Dopmysl
. bubnuorexa [JOK
COKpaIi¢HHO
10 https://m.edsoo.ru/f3cl
o
cefa
YMHOXKEHHUSI.
Paznoxenue
bubnuoreka [JOK
MHOTOYJICHO
11 https://m.edsoo.ru/577¢
B Ha 44¢3
MHOIKUTEIIH.
Paznoxenue
KBa/IpaTHOIO bubnuoreka [IOK
12 MHOTOYJICHA https://m.edsoo.ru/75¢9
Ha 3948
MHOYKUTEIIH.
IlonsTue
anredpauyec bubmuoreka [IOK
13 KO JIpo0Hu. https://m.edsoo.ru/bcbb
CokpanieHue 7941
JIpoOei.
Coxkpaienue bubnuoreka [JOK
14 anreOpaunydec https://m.edsoo.ru/f6c6
KHX Tpo0eH. 070c¢
HeticTBus ¢ bu6muoreka [IOK
15 anredbpaunyec https://m.edsoo.ru/7efd

KHNMHA

fdlc



https://m.edsoo.ru/ae009860
https://m.edsoo.ru/73459c0c
https://m.edsoo.ru/73459c0c
https://m.edsoo.ru/e8f7b535
https://m.edsoo.ru/e8f7b535
https://m.edsoo.ru/1125b3e3
https://m.edsoo.ru/1125b3e3
https://m.edsoo.ru/f3c1cefa
https://m.edsoo.ru/f3c1cefa
https://m.edsoo.ru/577c44c3
https://m.edsoo.ru/577c44c3
https://m.edsoo.ru/75e93948
https://m.edsoo.ru/75e93948
https://m.edsoo.ru/bcbb7941
https://m.edsoo.ru/bcbb7941
https://m.edsoo.ru/f6c6070c
https://m.edsoo.ru/f6c6070c
https://m.edsoo.ru/7efdfd1c
https://m.edsoo.ru/7efdfd1c

TPOOSMHU.

[IpeobpazoBa bubmuoreka [IOK
16 HHE https://m.edsoo.ru/b9ed
BBIPAKCHUU ed96
[IpeobpazoBa bubmmoreka [JOK
17 HHE https://m.edsoo.ru/b32
BBIpKCHU I bcda3
IlonsTue
bubnunoreka [IOK
PaBHOCUJIbH
18 https://m.edsoo.ru/8e56
pIX 5 6725
yYpaBHEHHUH.
HccnenoBan
re BOIIpOCca O bubnmnoreka [[OK
19 qHCie https://m.edsoo.ru/8e56
KOpHE 6725
YpaBHEHHUS.
Jluneiinoe
ABHEHIE bubmmorexa [JOK
20 P https://m.edsoo.ru/add4
CO 3HAKOM
2ela
MOJTYJIS.
Jluneiinoe
ABHEHIE bubnunoreka [IOK
21 yp https://m.edsoo.ru/399
CO 3HAKOM 43646
MOTYJISI.
Jluneitabie bubnuotexa [JOK
22 YPaBHEHUS C https://m.edsoo.ru/d08
napamMeTpoM. d33da
Jlunerinbie but6mmoreka [JOK
23 YpaBHEHUS C https://m.edsoo.ru/ec27
HIapaMeTpOM. 703
CucreMbl bubnnorexa [JOK
24 JIMHEMHBIX https://m.eds00.ru/b95
ypaBHEHUIA. 1dec6
CucreMbl bubnunoreka LIOK
25 JIMHEHHBIX https://m.edsoo.ru/b51c
ypaBHECHUH. 9ad0
Pemenne bubnunoreka [IOK
26 TEKCTOBBIX https://m.edsoo.ru/f7bd
3a1a4. el92
Pemrenue but6mmoreka [IOK
27 TEKCTOBBIX https://m.edsoo.ru/84d
3a7ad4. 1£13d
28 DyHKIWMA, bubnunoreka [IOK



https://m.edsoo.ru/b9eded96
https://m.edsoo.ru/b9eded96
https://m.edsoo.ru/b32bcda3
https://m.edsoo.ru/b32bcda3
https://m.edsoo.ru/8e566725
https://m.edsoo.ru/8e566725
https://m.edsoo.ru/8e566725
https://m.edsoo.ru/8e566725
https://m.edsoo.ru/add42e1a
https://m.edsoo.ru/add42e1a
https://m.edsoo.ru/399486d6
https://m.edsoo.ru/399486d6
https://m.edsoo.ru/d08d33da
https://m.edsoo.ru/d08d33da
https://m.edsoo.ru/ec27f703
https://m.edsoo.ru/ec27f703
https://m.edsoo.ru/b951dcc6
https://m.edsoo.ru/b951dcc6
https://m.edsoo.ru/b51c9ad0
https://m.edsoo.ru/b51c9ad0
https://m.edsoo.ru/f7bde192
https://m.edsoo.ru/f7bde192
https://m.edsoo.ru/84d1f13d
https://m.edsoo.ru/84d1f13d

0051aCcTh https://m.edsoo.ru/17¢3
onpeieNeH s cf26
, CITOCOOBI
3aJaHus
YHCI0BOM
GyHKIMH.
DyHKIWMA,
o0acThb
onpeaceHus bu6nunoreka [IOK
29 , CIIOCOOBI 1 https://m.edsoo.ru/69
3aJlaHus 768400
YHCJIIOBOH
GbyHKIHH.
T'pacymcn bubmuorexa [JOK
30 . 1 https://m.edsoo.ru/f4
yHKuH. ad2f98
T'pacpix but6mmoreka [{JOK
31 . 1 https://m.edsoo.ru/63
ymkii 7eaf29
I'paduku bubmuoreka [JOK
32 KYCOUYHBIX 1 https://m.edsoo.ru/4a
GbyHKIUH. 51a482
I'paduku bu6mmoreka [IOK
33 KYCOYHBIX 1 https://m.edsoo.ru/bS
dbyHKIM. 0dfb&3
Hroropas bubnuoreka [IOK
34 KOHTPOJIbHAS 1 https://m.edsoo.ru/d4
pabora 55ec7d
OBIIEE
KOJIMYECTBO 14
YACOB IIO

[NPOTPAMME



https://m.edsoo.ru/17e3cf26
https://m.edsoo.ru/17e3cf26
https://m.edsoo.ru/69768400
https://m.edsoo.ru/69768400
https://m.edsoo.ru/f4ad2f98
https://m.edsoo.ru/f4ad2f98
https://m.edsoo.ru/637eaf29
https://m.edsoo.ru/637eaf29
https://m.edsoo.ru/4a51a482
https://m.edsoo.ru/4a51a482
https://m.edsoo.ru/b50dfb83
https://m.edsoo.ru/b50dfb83
https://m.edsoo.ru/d455ec7d
https://m.edsoo.ru/d455ec7d

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

Konx
NpoBEPsSIEMOro
pe3yabTarTa

1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJbHON MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Yucna ¥ BEIYUCIIEHUS

1.1

BBIHOHHSITB, CcoucTad YCTHBIC U IMHUCBMCHHBIC HpI/IéMBI, apI/I(bMeTI/I‘-IeCKI/Ie
I[CﬁCTBHSI C palMOHAJIbHBIMU YHCJIaMU

Haxoguth 3HaYEHHUS YMCIIOBBIX BHpa)KeHPIﬁ, IMPUMCHATDb pa3HOO6pa3HBIC

1.2 crocoObl W TPHUEMBI BBIUMCICHHUS 3HAYCHUNW JPOOHBIX BBIPAKECHUH,
coJiepKanIux OOBIKHOBEHHBIC U IECATUYHBIE IPOOH
[TepexoauTs OT OHOM (HOPMBI 3aITUCH YHCEN K Apyrou (mpeoOpa3oBHIBATH
1.3 NECATUUHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO JPOOb)
1.4 CpaBHUBATH U YIIOPSIOUYMBATH PAIIHOHAIBHBIE YHCIA
1.5 OKpyriarh yncia
BBIONTHATE TPUKHIKY W OIEHKY pe3yJbTaTa BBIYUCICHUH, OIECHKY
1.6 3HAYEHUW YUCIIOBBIX BBIPAKECHHI. BBIMOTHATH AEHCTBUS CO CTEHEHSMH C
HaATYpaJIbHBIMU MTOKa3aTeNsIMU
17 [IpumeHsTh TpHU3HAKKW  JEIMUMOCTH, pAa3JIOKCHHEe HAa  MHOXUTEIN
' HATypaJIbHBIX YHCEIT
Pemarh mpakTUKO-OPHEHTUPOBAHHBIE 3a/ladyM, CBSA3aHHBIE C OTHOIICHHUEM
18 BEJIMYMH, MIPOTMOPIIUOHAIBHOCTHIO BEITUYHH, MPOIIEHTAMH,
' UHTEPIPETHPOBATh PE3YJIbTATHI PEIICHUS 3a7ad C Y4ETOM OTPaHUYCHUU,
CBSI3aHHBIX CO CBOMICTBAMHU pacCMaTPHUBAEMbIX OOBEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
)1 Hcnonp30Bath anredpanveckyo TEPMHUHOJIOTHUIO U CUMBOJIMKY, IPAMEHSTh
' e€ B mpoliecce OCBOCHUs yueOHOro MaTepuasa
59 Haxomuth 3HaueHus OyKBEHHBIX BBIPQKCHHUU TMPHU 3aJaHHBIX 3HAYCHHSIX
' HIEPEMEHHBIX
)3 BommonusaTe  mpeoOpa3oBaHMsl  LENOr0  BBIPQXKEHHS B MHOTOWIEH
' MpUBEICHNEM NOJOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK
24 BBINONHATE YyMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWICHa Ha
' MHOTOYJICH, TPUMEHSITH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH
OcCymIecTBIATh Pa3NOKEHHE MHOTOUYICHOB HAa MHOXHUTENIHU C TMOMOIIBIO
2.5 BBIHECEHHsI 32 CKOOKHM OOILEro MHOXHTENsS, TPYNIHPOBKH ClIaraeMblX,
pUMEHEHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh mpeoOpa3zoBaHUsl MHOTOUYJICHOB ISl pELICHHS] Pa3IUYHbIX 3a7a4
’ U3 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PealbHOM MPaKTUKU
27 Hcnonp30BaTh CBOWMCTBA CTEMEHEH € HATypaJbHBIMU TOKAa3aTEIsIMH IS

npeoOpa30BaHUsI BRIPAKEHUN




YpaBHEHHs 1 HEPABEHCTBA

Pemate nuHeiiHbIe ypaBHEHUs ¢ OJHOW NEPEMEHHOM, MpUMEHss MpaBuiia

3.1 Iepexosia OT MCXOJHOTO YpaBHEHHUS K paBHOCWIbHOMY emy. [IpoBepsTs,
ABJIIETCS JIU YUCIIO KOPHEM YpaBHEHUS
19 [TpumensTh rpadudecKkue METOMbl MPHU PELICHUH JUHEHHBIX YpaBHEHUH U
' UX CHCTEM
313 [TonbGupare npumepbl Map 4YHCEN, SBISAIOLIUXCS pPEIIEHHUEM JIHMHEHMHOIO
' YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
Ctpouth B KOOPIMHATHOM IJIOCKOCTH TIpaduK JTUHEWHOTO YPaBHEHUS C
34 OBYMs TE€PEMEHHBIMH; TOJB3YSACh TpauKOM, TPUBOIUTH TMPHUMEPHI
pelIeHNs ypaBHEHUS
35 Pemarh cucteMbl IByX JIWHEHHBIX YpaBHEHUH C ABYMs MEPEMEHHBIMH, B
' TOM 4Hce rpaduyecKu
CocraBiTh M peliaTh JUHEHHOE YpaBHEHHME WM CHUCTEMY JIMHEWHBIX
3.6 YpaBHEHUM IO YCJIOBHIO 3aJa4M, MUHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM MOJY4YeHHBIN pe3ynbTat
4 Koopaunate! u rpaduku. OyHKINN
N300paxaTh Ha KOOPIMHATHOW MPSAMON TOYKH, COOTBETCTBYIOIIKE
4.1 3a/IaHHBIM ~ KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBajibl, 3alKlChIBaTh
YHCIIOBbIE IPOMEKYTKH Ha alNreOpandyeckoM s3bIKe
4.2 OtMmedaTh B KOOPJMHATHOM MIIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJAUHATAM
4.3 Crpouts rpaduku uHeHHBIX QyHKIMNA. CTPOUTh TpaduK GYHKIUHU Y = [X|
OnuceiBaTh C MOMOUIBI0 (YHKIMM W3BECTHBIE 3aBHUCUMOCTH MEXIY
4.4 BEJIMUMHAMU: CKOPOCTh, BPEMs, PaCCTOSTHUE, 1IEHY, KOJTUYE€CTBO, CTOUMOCTb,
POU3BOIUTENBLHOCTD, BpeMsl, 00BbEM paboThI
4.5 Haxoauts 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa
[Tonumatsp rpaduyeckuii crnocod mpeacTaBlIeHUs U aHaIU3a WHPOpPMALUH,
4.6 U3BIIEKATh W WHTEPIPETHPOBATh HH(POpMANMIO W3 TpadUKOB pPEaTbHBIX

MPOLECCOB K 3aBUCUMOCTEMN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYUCIECHUS
Jpobu 0OBIKHOBEHHBIE U JECITHUUHBIE, IEPEX0] OT OAHON (hopMbl 3amucu Ipodeit
1.1 K apyrou. [lonsTHe palMOHAIBHOrO YKCIIA, 3aMUCh, CPABHEHUE, YIIOPSI0OUMBAHUE
palOHaIbHBIX YUCEI
12 Apudmerndeckne IEHCTBUS C palMOHAJIBHBIMH 4YWCIaMu. PemieHue 3amad u3
' peanbHOM NPAaKTUKHU HA YacTH, Ha IpoOu
13 CreneHb ¢ HaTypalbHbIM TIIOKa3aTeleM: OINpejAeieHue, Mpeodpa3oBaHue
’ BBIp)XEHUI1 Ha OCHOBE OINPEIEICHNUS, 3aUCh OOIBIINX YHCEI
L4 [TponieHTEl, 3anMCh NMPOLEHTOB B BUJIE ApoOM U IpoOM B BHUIE NPOLEHTOB. Tpu
’ OCHOBHBIC 3a/1a4y HA IPOLIEHTBI, PEIIECHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKU
L5 [IpuMeHeHre NPU3HAKOB AEITUMOCTH, Pa3I0KEHUE HA MHOXKMTEIN HATypalbHbIX
' qrcen
1.6 PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsAMasi U 0OpaTHask MPONOPLUOHATBHOCTH
2 AnreGpanyeckue BbIpaKeHUs
)1 IlepeMeHHBIE, UYMCIOBOE 3HAYEHUE BBIPAXKEHHS C INEPEMEHHOH. JlomycTumele
' 3HAYEHHS IEPEMEHHBIX
’9 [IpencraBneHne 3aBUCHUMOCTH MEXJAy BeJIMYMHAMH B  BUAE  (OPMYJIbL.
’ Beruucnenus no popmynam
23 [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO paBHBIC BBIPAKEHUS
2.4 CBolicTBa CTENEHH C HATYpAJIbHBIM MOKa3aTeIeM
)5 OpHowienbl W MHorowieHbl. CreneHb MHorowieHa. Cio)keHUe, BbIYUTAHUE,
) YMHO)KCHHUE MHOTOYJICHOB
’ 6 @opMyJIbl COKpAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMbI M KBaJIpaT pPa3HOCTH.
' ®opMmyJiia pa3HOCTH KBaApaToB. Pa3inoxeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus
31 VYpaBHEeHHE, KOpPEHb ypleHeHHsI, npaBWia MpeoOpa3oBaHus  ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUM
39 JluneliHoe ypaBHEHME C OJHOM MEPEMEHHOH, YHCIO KOPHEH JHMHEHHOro
) YPaBHEHHs, PELLICHUE JIMHENHBIX YPAaBHEHUM
313 CocraBieHue ypaBHEHHMI MO YCIOBHIO 3ajayd. PerieHune TEKCTOBBIX 3ajad C
’ HOMOIIIBIO YPaBHEHHIA
34 JluneliHOE ypaBHEHHUE C IBYMS EPEMEHHBIMH U €T0 rpaduk
CucreMa ABYyX JUHEWHBIX YpaBHEHUW C JIBYMs NEepeMEHHbIMU. Perenue cucrem
3.5 YpaBHEHHMH CIOCOOOM MOACTAaHOBKH. [IpuMepnl perieHus TEeKCTOBBIX 3a4ady C
IIOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunars! u rpadguku. ®yHkunu
4.1 Koopaunara Touku Ha npsiMOM
49 YucioBble MPOMEXYTKH. PaccTossHue Mexay JByMs TOYKAMH KOOPJAMHATHOM

MPAMOM




[IpssmoyronpHas cuctema KoopauHat, ocu Ox u Oy. AbGcuucca U OpIMHATA TOYKH

4.3 Ha KOOPIMHATHOM IIOCKOCTH

44 [Tpumepsl rpadukoB, 3amaHHBIX (opmynamu. YUrteHue rpaduKoB pearbHBIX
’ 3aBHCHMOCTEH

4.5 [Tonstue pynkuuu. ['paduk Gynkmuu. CBoricTBa PyHKIUH

4.6 Jluneiinas pynkuus, e€ rpaduk. ['padux pynkunu y = [x|

4.7 ['padmyeckoe penieHne IMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepaboranHoe MaxkaperueB FO.H., Munarok H.I'., HemkoB K.W. u ap.; nox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3nareabcTBo

«HpOCBCHIGHI/IC»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

http://www.fcior.edu.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://www.school.edu.ru



