MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN
MHUHHUCTEPCTBO OBPA3OBAHUA KAJIMHUHTPAJICKOM OBJIACTH
KOMMUTET ITIO OBPA3OBAHUIO AIMUHUCTPALIUU I'OPOJACKOT'O
OKPYT A "TOPOJ KAJIMHUHIPAI"

MAOQOY rumuaszus Ne 32
COI'TACOBAHO YTBEPXJIEHO
3am. qupexropa no HMP Jupektop
[Toranenko C.M. bemsikosa B.H.
[TpoTtokon negcoBeraNe 12 ot «28» [Tpukas 71/3-oc ot «28» mas2024 r.
Mmasn2024 r.
PABOYAS ITPOTPAMMA

yueOHoro kypca «IIpakTukyM 1o MaTeMaTHKe

i obydaromuxcs 8 kimacca

Kanununrpan 2024



COJEPXXAHME OBYUYEHUA
8 KUIACC

Yucaa v BIYMCICHUA

KBanpatusie kopHH. AprudmMeTndeckuil KBaJpaTHbI KOPEHb U €r0 CBOWCTBA.
[TonsiTne uppanMoHaIBbHOrO 4ucia. JleHCTBUA C HPPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUI C UPPALIMOHAIBHBIMY YKciaMu. CpaBHEHNE HPPALUMOHAIBHBIX
quced.

[IpencraBienuss O pacIIMPEHUSAX YUCIOBBIX MHOKECTB. MHOKecTBa
HaTypaJbHBIX, UEIbIX, PALMOHAIBHBIX, I€UCTBUTENIbHBIX yncel. CpaBHEHUE YHCEIL
Yucnosele MPOMEKYTKH.

HevictBust ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHEe OCTaTKOB K
PELICHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JIUTEIBHOCTh IPOLIECCOB B
OKpysaromeM Mupe. CTaHIapTHBIM BUJ YHCIIA.

Aare0panvyecKue BbIPpAKEHUSA

Anrebpanueckass 1poOb. JlomycTUMble 3HAYEHHUs] NEPEMEHHBIX B JPOOHO-
palMoHaIbHBIX BbIpakeHUsAX. (OCHOBHOE CBOWCTBO airedpanyeckoil Ipoou.
CrnoxxeHue, BBIYUTAHUE, YMHOXXEHHUE U JEJICHUE anredpandyeckux JpoOeu.
Brinenenue 1enoi yactu aaredbpandeckoit 1poou.

Panmonasnbnbie BBIPAKCHUS. ToxecTBeHHBIE npeoOpa3oBaHus
PaLMOHAJIbHBIX BBIPAKECHUU.

JonycTuMble 3HAaY€HHs] TEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKALIUX
apu(pMeTHYecKue KBaJpaTHble KOpPHU. TOXKJECTBEHHbIE MPeoOpa3zoBaHUs
BBIPKEHUI, COiepkKaNX apu(pMeTUIECKHE KBAPATHBIE KOPHH.

CrereHsb ¢ 1eNbIM MoKa3aTesieM u e€ cBoiicTBa. [IpeobpasoBaHue BoIpaKeHU,
COJZIEPIKAILUX CTEIICHH.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAJApATHOTO YpPABHEHMS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEN KBAaJpPAaTHOTO ypaBHEHUs. Teopema Buera.
YpaBHEHUS, CBOIUMBIE K JUHEMHBIM YPAaBHEHUSIM UJIM K KBAJIPATHBIM YPABHEHUSM.
KBagpaTHoe ypaBHeHHE ¢ mapameTpoM. PelieHue TEKCTOBBIX 3a1ad C MOMOILIBIO
KBaJIPAaTHBIX YPABHEHMUIA.

JpoGHo-panimoHanbHble  ypaBHeHHUs. Pemienwe  JpoOHO-paliMOHAIBHBIX
ypaBHEeHUU. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-paIlOHATBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YpaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.



HepaseHctBO ¢ nepemeHHoi. CTporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHUWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsATME O pelIeHMH HEpPaBEeHCTBA C OJHOW MEepeMEHHOM. MHOXKECTBO
pelIeHU HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NEPEMEHHOM M MHOKECTBA €r0 PELICHUMU.
Pemenue MTMHENHBIX HEPABEHCTB C OJHOM MepeMeHHOM. CUCTEMBI 1 COBOKYITHOCTH
JIMHENHBIX HEPAaBEHCTB C OJHOM II€peMEHHOW. PemeHue TEKCTOBBIX 3amad ¢
IIOMOILBIO JINHEWHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIMHA

OO0stacTh onpeaeneHnss 1 MHOXECTBO 3HaueHU (QpyHkuuu. CriocoObl 3a1aHus
bynkuit. ['padux pynkuun. Yrenue cBoiicTB Ppynkunu mo e€ rpaduxy. [Ipumeps
rpaukoB QyHKUIUHN, OTPAKAIOIIUX PEANIbHBIE IPOLIECCHI.

JluneitHas QyHkuug. @DYHKIMM, ONMCHIBAIOIIME NPSIMYHO U OOpaTHYIO
MPONOPIIMOHAIIBHBIE 3aBUCUMOCTH, UX IPapUKH.

Oynkmun y = kx, y = kx + b, y = k/x, y = X3, y = VX, Y = |X| i ux cBoiicTBa.
KycouHo-3a1anabie PyHKIINH.

HOACHUTEJBHAA 3AIIMCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA OOECIEYMBACT U3YUYCHHUE APYTUX JUCIHUIUINH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO ISt
MPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OOy4YaroMMXCs HAyYHBIX TPEICTABICHUNA O TPOUCXOKICHUU U CYITHOCTH
anredpanuecknx aOCTpakiuii, crmoco0e OTpaKeHHs MAaTeMAaTHYeCKOW HayKOu
SBJICHMA W TIPOIIECCOB B TIPUPOJE M OOIIECTBE, POJIM MAaTEeMaTHYECKOTO
MOJCIMPOBAHUS B HAYYHOM ITO3HAHUH U B IIPAKTHUKE CITIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHHS U KQYECTB MBIIIICHUS, HEOOXOIUMBIX JIJISl aanTalliy B
COBpeMEeHHOM IH(ppoBoM ob1IecTBe. M3ydenne anreOpbl obecrnieunBaeT pa3BUTHE
yMEeHUsT Ha0mojaTh, CpaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIIEHUS, CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM
JEHUCTBUS, BBIBOJBI, (popmMymupoBaTh yTBepxkacHHSA. OCBOCHHE Kypca aiareOpsbl
o0ecreuynBaeT pa3BUTHE JIOTHYECKOTO MBITUICHHS 00YYaIOIIUXCS: OHU UCTIONB3YIOT
JNEAYKTUBHBIE W WHIYKTUBHBIE PACCYXKICHHUS, OO0OOIIECHHME W KOHKPETU3AIHUIO,
abctparupoBanne u aHajoruto. OOydeHne anredpe mpeanoiaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITENIEHOM IEATETFHOCTH 00YJaIOIINXCSl, TOITOMY CAMOCTOSITEIbHOE
pemieHre 3a7ad  OOyYalOUIUMUCS SIBISIETCS pealiu3aliedl  1eATeIbHOCTHOTO
MPUHITUIA O0yUCHUS.



B crpyktype mnporpammbl yueOHOro Kypca «AnreOpa» yriayOn€HHOTO
U3YYEHUSI OCHOBHOE MECTO 3aHHMMAIOT COJEPKATEIbHO-METOJAMYECKUE JIMHUU:
«Yucna W BBIYUCICHUA», «ANredpandyeckue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DPyHkuum». Kaxgas U3 3THUX COJepKaTelbHO-METOIUYECKUX
JVHUH pa3BUBAECTCs HAa NPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYTMMH €ro JUHUSIMH. B Xoze u3ydeHHs Kypca OOydaroluMcsl MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOJIb30BaTh TECOPETUKO-MHOKECTBEHHBIH SA3bIK. B CBs3U
C 3TUM B NIporpammy yuyeOHOro Kypca «Ainredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JOTHKHU, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3ellax MaTeMaTH4eCKOro
oOpa3oBaHMsiT U  CIOCOOCTBYIOIIME  OBJAJEHUI0  OOYYalOUIMMHUCS  OCHOB
YHHBEPCAJIBbHOTO MaTeMaTH4ecKoro s3bika. CoepKaTelbHOH U CTPYKTYpPHOMU
O0COOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Conmepxxanue nuHUM «Yucia UM BBIYMCICHUS» CIYXKHUT OCHOBOM st
JaNMbHENIIEro U3y4eHHUs MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYarOIIUXCS
JOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIH30BATHCS alTOPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HA YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHuUs
CBSI3aHO C PALMOHAIBHBIMM WU HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHHEM
MIPEICTaBICHUI O IEHCTBUTEIILHOM YHCIIe. 3aBepIICHIE OCBOSHUS YUCIOBOM JIMHUN
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

CopnepxaHue AByX alreOpandeckux JMHUM — «AIreOpanuecKkue BhIpaKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTeMaTHUYeCKOro amnmnapara, HeoOXOIMMOIo JUIsl pelIeHHs 3ajjad MaTeMaTHKH,
CMEXHBIX MTPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3zoBaHus y4eOHBI MaTepual TPYHNIUPYETCSs BOKPYr  PallMOHAIBHBIX
BbIpaXXEHUI. Anredpa JEMOHCTpUPYET 3HAUCHHE MaTEeMaTHKH KakK S3bIKa s
NOCTPOCHUS MaTeMaTHYEeCKHX MOJEJeH, ONMuUCcCaHus MPOIECCOB U  SBJICHUMN
peanbHOro Mupa. B 3agaun oOydenus anredpe BXOAIT TakKe JajdbHEMIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHsI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOSHUS Kypca
uHQOpPMATUKKA, W  OBJAJICHUE HABBIKAMHU  JCIYKTUBHBIX  PACCYXICHUM.
[IpeoOpa3zoBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaxKeHUS,
CHOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUECTBY.

Copepxanve pyHKIMOHAIBHO-TPAPUUECKON JTMHUK HALEICHO Ha MOJIyYeHHE
OOy4YaronMMHUCS 3HAHUN O (QYHKLIMSIX KaK BaKHEHIIEeW MaTeMaTHYeCKON MOJENH
JUISL OTIMCAHUS ¥ MCCIIeI0OBaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiecte. M3yuenue maTepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOIINXCS YMEHUS
UCIIOJIb30BaTh pa3jMuHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —



CIIOBECHOT0, CUMBOJIMYECKOTO, IpaUuecKoro, BHOCUT BKJaJ B (OPMHUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNU U KYJIbTYPHI.

VYri1yOn€HHBIN Kype anre0pbl XapakTepU3yeTcss U3y4eHUEM JTOTIOTHUTEIBHOTO
TEOPETUUECKOI0 anmapaTa ¥ CBA3aHHBIX C HUM METOJIOB pellieHus 3a1ay. Anredpa
SBJIIETCS SI3BIKOM Il ONUCAHUS OOBEKTOB U 3aKOHOMEPHOCTEM, CITYy’KUT OCHOBOU
MaTeMaTU4ecKoro MojaenupoBaHus. Ilpu 3ToM camMu OOBEKTHI MaTEMaTHUYECKHX
YMO3aKJIIOUEHU W TMpPUHATBIE B anredpe npaBuwia UX KOHCTPYHPOBAHUSA
CHO0COOCTBYIOT (POPMUPOBAHUIO YMEHUI OOOCHOBBIBATH U JOKA3bIBATH CYKICHUS,
Pa3BUBAIOT MAaTEMAaTHYECKYH) HWHTYMIMIO, KPAaTKO M HAIJSAHO PAaCKPBIBAIOT
MEXAaHU3M JIOTHUECKUX OCTPOCHUH U ydaT UX MPUMEHEHUI0. TeM caMbIM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MeCT B (OPMUPOBAHMU HAYYHO-TEOPETUUECKOTO
MBIIUICHUSI 00YYaIOIINXCS.

CornacHo yuyeOHOMYy IlaHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEPABEHCTBA», « DYHKIIUN.

Ha u3yuenue manHoro y4yeOHOTO Kypca oTBoAuTCs 34 yaca B 8 kacce — 1 gac
B HEJIEJIO.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA 1POI'PAMMDBI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHHUS MPOTpaMMbl IO MaTeMaTHUKE
XapaKTEepPU3YyKOTCS B YACTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJIEHUEM HHTEpPECa K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHUMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpaklaHWHA U Peasn3allii ero
npaB, TMPEJICTABJICHUEM O MaTeMaTHYeCKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUM, MPOIEAYpP TPaKIaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHUIO 3THUECKUX NPOOIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) TPy10BOr0 BOCIUTAHUS



YCTAaHOBKOM HAa AaKTHBHOE Yy4YacTUE€ B PpELIEHWM MPAKTUYECKUX 3a]1a4y
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUM BCEH JKM3HM Ui YCIEIIHOW MpodecCHOoHaNbHOM
JEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
IOCTPOECHHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U AKU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, PacCyXIECHUN, YMEHHUIO BHJIETh
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHocTel HAYYHOI'0 NNO3HAHUSA:

OpUEHTaUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMYECKON HayKu Kak cdepbl YelIOBEUYECKOM
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTHA U 3HAYUMOCTHU JJIS PA3BUTHUS LUBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KYyJIbTypOW Kak CpPeICTBOM
MO3HAHUS MHPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN I€ATEIbHOCTH;

6) ¢usuyeckoro BocmUTaHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNoJyYus:

TOTOBHOCTBIO TPUMEHATh MAaTEMaTUUYECKHWE 3HAaHHUS B HWHTEpEcax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOamaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM U OTAbIXa, peryjsipHas (Qu3nueckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABbIKA peiiekCHu, MpU3HAHUEM CBOETO ITpaBa
Ha OUIMOKY U TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpUEHTalueN Ha MPUMEHEHHE MAaTEeMAaTUYEeCKUX 3HAHUM JJIs1 pelIeHus 3a/1a4 B
00J1acTH COXPaHHOCTH OKPY:KAIOIIEeH Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOJKHBIX MOCIIEACTBHUM AJIs1 OKPYKAIOLIEH Cpe/ibl, 0OCO3HAHUEM IJ100aIbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOIEM U IMyTeH UX pelieHus;

8) ajanTanuM K U3MEHAIIMMCH YCJOBUSM COLMAILHON U NPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOINPENECIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTHUYECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpuoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHWM, (HOPMYIUPOBATH WIIEH,
HOHSTHS, TUNIOTE3bl 00 0OBEKTaX U SBJICHUSX, B TOM YUCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JAE(PUINTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MIaHUPOBATh
CBOE pa3BUTHE;



CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKD  CUTYalMl0, BOCIPHUHHMMATh
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIE PEIICHUS U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PUCKA U
HOCJIEACTBUSL, (POPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrate OCBOSHHS MPOTPAMMBI [0 MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydatoierocsi OyayT cOpMUpPOBaHbI MeTaNpeIMeTHbIE
pe3yJIbTaThl, XapaKTePU3YIOIINECs OBIIAICHUEM YHHUBEPCATLHBIMU
TIO3HABATCIbHBIMUA  JICHCTBUSIMH,  YHHBEPCAJIBHBIMA  KOMMYHHKATHBHBIMU
JCWCTBUSIMU M YHUBEPCATBHBIMU PETYISTHBHBIMU JICHCTBUSMH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:

BBIBIIT M XAPaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpEJENCHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJAacCU(UKAIUY,
OCHOBaHUS J1J1s1 0000IEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (GOpPMYyJIUpPOBaTb U  NPeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpearaTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3AaKOHOB JIOTMKH, JEIYyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUU;

pa30upaTh J10Ka3aTENbCTBA MATEMATUUYECKUX YTBEPKACHUU (NPSAMBIE U OT
IPOTUBHOI0), TMPOBOJUTH CaMOCTOATEIBHO JIOKA3aTeIbCTBA MaTEMaTHYECKHX
(GakToB, BBICTPAUBATh APTyMEHTALMIO, MPUBOJUTH MPUMEPHI MU KOHTPIPUMEDPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccCyXJeHuUs;

BBIOMpATh CMOCco0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUs], BHIOMpPATh HanOoJee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BOMPOCHl,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE U JlaHHOe, (OpPMUPOBATh THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;



MPOBOAUTH MO CAMOCTOSITEILHO COCTaBICHHOMY IUIAHY 3KCIEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

CaMOCTOATENHLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIOACHMS,  HCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKKE BbIIBUIAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIAITH HEJAOCTATOYHOCTh M M30BITOYHOCTHh HMHGOpPMALMM, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3aa49H;

BBIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (QopMy mpencTaBieHUss UHGOpPMAIMM W WLIIOCTPUPOBATH
peliaeMble 3a/1aul CXeMaMu, JuarpaMmMaMu, HHOU rpadMKol U MX KOMOMHAIIUSMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIIMU MO KPUTEPHUIM, MPEIJIONKEHHBIM WIIU
c(hopMyJIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE HeiCTBUSA

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMHU H
HEeISIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BBIpakKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS IO XOJy peUIeHUs 3a/ayd,
KOMMEHTHUPOBATH MOJIYYCHHBIN PE3YNIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIIeHHs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUAMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIIUMA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad
MPE3EHTAIlUN U 0OCOOEHHOCTEN ayJIUTOpHUH;

MOHUMATh M HCIOJIB30BaTh MPEUMYIECTBA KOMAHIHOW U MHAWBUAYAJIHHOU
paboOThl TPU peIIeHWH YYEOHBIX MaTEeMaTHYCCKUX 3adad, NPUHUMATh IeJb
COBMECTHOM JIEATEIBHOCTH, TUIAHMPOBATH OPTaHHU3aIlMI0 COBMECTHOH padoTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOILECC W PE3yJbTaT
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyNmoBHIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U MHBIC); BHITIOJHSATH CBOIO YaCcTh PaOOThI 1 KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMU KOMaH/bI, OIICHUBATh KA4eCTBO pe3yJbTaTa H



KayeCTBO CBOETO BKJIaJla B OOIIMIA PE3yNbTaT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJCHUCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI ISl PEUICHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYalUSX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MOJAXO0JaX MPUHATHS pelieHU (MHIUBUYaIbHOE,
IPYIIIOBOEC);

CaMOCTOATENILHO COCTABJIATh IUIAH, aJTOPUTM pEHIeHUs 3ajaud (UJId €ero
4acTh), BBIOMpATh CHOCOO pEIMICHUS ¢ YYETOM HMEIOIMIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(pOpMaIiu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pelIeHrs MaTeMaTUIeCKOM 3a/1aun, CAMOMOTHUBAIUMU U pedIICKCUH;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh NP PEIICHUU 3a/Ja4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATa ACATCIBHOCTA MOCTABICHHOW LIENU U
YCJIOBUSIM, OOBSICHSITh IPUYMHBI JOCTYXKEHUS WM HEIOCTUKEHUS 11eJTh, HAXOUTh
OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BBIPKATh DMOILIMHM TPU H3YYCHHUH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh HMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3aJ]a4H.

INPEAMETHBIE PE3YJIBTATBI

K koHIly 00y4yeHus B 8 kiacce 00y4aromuics MOJIy4uT CIEIYIOIINE TPEeIMETHBIC
pEe3yJbTaThI:

Yucaa v BIYUCICHUSA

HppanmonanpHbIE YUCIA.

[loHnMaTe W UCIONB30BATh NPEACTABICHUS O PACLIMPEHUN YHUCIOBBIX
MHOYECTB.

CB0OOOIHO ONEpUPOBATH MOHATUSIMU: KBaJAPATHBIN KOPEHb, apu(METUUECKUI
KBaJpaTHBIN KOPEHb, UPPALMOHAIBHOE YKCIIO, HAXOJUTh, OLICHUBATh KBA/IPATHbHIC
KOPHHU, UCIIOJIb3YsI IPU HEOOXOJUMOCTH KAJIbKYJISITOP, BBIMIOIHATH IPE0Opa3oBaHuUs
BBIPAKECHUN, COJCPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh HadajabHbIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHUSI, OKPYTJIEHUSI M BBIYMCIEHUH, U300paxaTh IeWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.



Hcnonp3oBaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBIO JAECITHUYHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pEanbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOIHO OIEepUpPOBATH MOHSATUEM OCTATKA MO MOAYJIIO, MIPUMEHSTh CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKH CYMMBI U ITPOU3BEACHUS 10 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoGHO-panimoHaibHbIEC BEIPAKEHUS.

Haxonutb AomycTUMBbIE 3HAUEHUS TMEPEMEHHBIX B JIPOOHO-PAIMOHAIBHBIX
BBIPAKECHUSAX.

[IpuMeHsATh OCHOBHOE CBOWCTBO PAIlMOHAILHON APOOH.

BoinonHATe npuBeneHue anredpandyeckux podei K o0lieMy 3HaMEHaTeNto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

IIpyMeHATE IOHATHE CTENEHH C LEJNbIM  II0Ka3aTeJIeM, BBIIOJIHATh
npeoOpa30BaHus BbIpAXKEHUH, COAEPIKALUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nomycTumele 3Ha4€HNs IEPEMEHHBIX B BBIPAKECHUAX, COAEPIKALLIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HppalMOHANBHBIX BBIPAKEHUH, HCIOJIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTe kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNIbHbIE YPaBHEHMUS.

Pemlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPAaBHEHUH C ITAPAMETPAMMU.

[IpoBOAUTE WCCIIEIOBAaHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IpPUMEHEHUEM rpauuecKux MpecTaBIeHu (yCTaHaBINBATh, UMEET JIM ypaBHEHUE
WIM CHCTEMA YPaBHEHHUI PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U POYEE).

[lepexoauTh OT ciOBeCHON (HOPMYJIMPOBKH 3adauyv K €& anreOpanyeckoit
MOJENN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IOJIYYEHHBIN PE3yJIbTarT.

IIprMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHUCTEMBI, 1aBaTh rpad)UueCKyIo
WJUTFOCTPALI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.



DOyHKIUU

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHA TIO0 3HAYCHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

Crpouts rpaduku QyHKIIHI, ONMUCHIBATH CBOMCTBA YUCIOBON (DYHKIIMH TIO €€

rpaduky.



8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrponsreie  Tpakruseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 YPABHEHHMA 1 HEPABEHCTBA. 5 1 bubmuorexa [JOK
HepaBencrtpa https://m.edso00.ru/6d40b704
5 UNCJIA U BBIUUCJIEHUM L. 4 1 bubnuorexa [JOK
KBanpaTHbiii KOpeHb https://m.edso00.ru/6d40b704
3 YPABHEHUWSA 1 HEPABEHCTBA. 4 1 bubmuoreka [JOK
KBanpartubie ypaBHEHUS https://m.edso00.ru/6d40b704
4 AJITEBPAMYECKUE BbIPAXKEHUAI. 6 1 bubmuorexa [JOK
JpoOHO-paniioHalbHbIE BEIPAKEHUS https://m.eds00.ru/6d40b704
5 YPABHEHUMA 1 HEPABEHCTBA. 4 1 1 bubnuotexa [JOK
Jpo6HO-palinoHalbHbIE YpaBHEHUS https://m.eds00.ru/6d40b704
bubnuoteka [JOK
6 OYHKIH N ! https://m.edsogru/6d40b704
7 AJITEBPAMYECKUWE BbIPAXKEHU L. 4 1 bubmuorexa [JOK
Crenenun https://m.eds00.ru/6d40b704
bubnmnoreka [JOK
8 UNCJIA U BBIUMCJIEHUA. [lenumocTh 4 1 1 https://m.edsogru/6d40b704
9 [ToBTOpenue, 00001IEHNE, 5 ) 1 bubmuorexa [IOK
cucTeMaTn3anus 3HaHUI https://m.eds00.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 34 9

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka. Anredpa: 8- kiacc: 6a30BbIi YPOBEHb: YyUeOHUK MakapbiueB
IO.H., Munmrok H.I'., Hemikos K.W. u npyrue; nox pen. Tenskockoro C.A.

Marematuka. I'eomerpusi: 7-9-¢ kiaccel: 0a30BBI  YPOBEHb: YYCOHHUK
Aranacsu JI.C., bByry3oB B.®., Kagomiie C.b. u ap.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Tocobue yuurtens mo YMK «Anre6pa. 8 xkmace» 0. H. Maxkapsruesa, H. T.
Munarok, K. 1. Hemkosa, C. b. CyBopoBoii noa pempakuueit C. A. TelasikoBCKOro

[TocoOue yuurens o yueoOHuky «Marematuka. ['eomerpusi. 7—9 kmacco» JI.
C. AranacsHa, B. @. byry3osa, C. b. Kagomiesa u ap.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OI'UC Mos mkomna https://myschool.edu.ru/

bubnmnorexa Munnpocenienus Aireopa 8 kimace https://lesson.academy-
content.myschool.edu.ru/02.2/08

bubnmnorexka Munnpocetienus I'eometpus 8 kinace https://lesson.academy-
content.myschool.edu.ru/02.3/08
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