MHUHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIIIN
MunucrepcTBo odpa3zoBanus [Ipumopckoro kpas

AnMuHucTpanus /J{anbpHepeuyeHCKoro ropoacKoro OKpyra

MBOY «JIuuein»
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBonutens kadenps 3am.mpektopa o YBP Hupexrop MBOY "Jlumeit"
€CTECTBCHHBIX HAYK

H.H.Ma3zanko B.E.OneiinnkoBa
E.A.Humera IIpoToxon Ne 1 ot «26» 08 [Tpuka3 Ne -A ot «31» 08
potokon Ne 1 ot «25» 08 2023 r. 2023 1.
2023 1.
PABOYASA TIPOI'PAMMA
(ID 441689)

yueOHOoro kypca «Ajareopa (yriy0JéHHbIH YPOBEHb)»

Uig oOydaromuxcs 7 — 9 Ki1accoB

JManbHepeuenck 2023



IHHOACHUTEJIBHASA 3ATIMCKA

Anrebpa sBJISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO o0O0mero oOpa3oBaHUs: OHA
o0ecrieynBaeT U3y4eHUE APYrUX TUCHUILIMH KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMAaHUTAPHOTO LIUKJIOB,
e€ OoCcBOCHHE HEOOXOAMMO JUIS MPOJOJDKEHUS 00pa3oBaHUS W JUIsl MOBCEIHEBHOW JXW3HU. Pazputhe y
oOyJaromuxcss HAyYHbIX NPEACTABICHUNA O MPOUCXOKICHUU M CYHTHOCTH alreOpanvecKkux aOCTpaKIIHid,
coco0e OTpakeHUs MAaTEeMAaTUYECKOH HAyKOW SIBJICHMH W TPOILIECCOB B IMPHPOJIE W OOIIECTBE, POJIH
MaTeMaTHYEeCKOTO MOJICTUPOBAHMS B HAYYHOM TO3HAHUHM M B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUS M KA4eCTB MBIIUICHHUS, HEOOXOJMMBIX /ISl aJanTallid B COBPEMEHHOM
nudpoBom oOmiectBe. M3yuenue anreOpsl oOecrneunBaeT pa3BUTHE YMEHHUs HaOIIOJaTh, CPAaBHHUBATh,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMeHTHPOBAHHO
000CHOBBIBAaTh CBOU JIEHUCTBUS, BBIBOABI, (hopMmynupoBaTh yTBepxkaeHus. OcCBOoeHHME Kypca aiareopbl
o0ecrieynBaeT pa3BUTHE JOTMYECKOTO MBIIUICHUS OOYYaIOUIMXCS: OHHM HCIHOJB3YIOT JCTyKTUBHBIE H
MHIYKTUBHBIE PACCYKIEHUs, 0000IIeHNEe U KOHKPETH3allHio, adcTparupoBanue 1 aHajoruto. O0yueHue
anreOpe TpernoiaraeT 3HaYNTEbHBIA 00bEM CAMOCTOSITENTFHON JIEITETFHOCTH 00YUYarOIUXCs, TI0ITOMY
CaMOCTOSITEIIEHOE pelIeHHEe 3aad 00yJaroIUMUCS SBISIETCSl pean3anneil IesTeIbHOCTHOTO TPHHITUIIA
0oOy4eHwHs.

B cTpykType mporpammel yueOHOTO Kypca «Anredpa» yriiyoaéHHOTO U3y4eHHs] OCHOBHOE MECTO
3aHUMAIOT COJICP)KATENbHO-METOANYECKHE JHHUU: «YWcina W BBIYHACICHUS», «ANTeOpanmdecKue
BEIpQKCHUSD»Y, «YpaBHEHHS W HepaBeHCTBay, «DyHkummy». Kaxkmas #3 ITHX CoOJepKaTeiabHO-
METOJMYECKUX JIMHUHA pa3BUBACTCS HA TPOTSHKEHUH TPEX JIET W3YyYSHHsS Kypca, B3aWMOJIEHCTBYS C
JIPYTMMHU €ro JMHUAMU. B Xozae m3yueHus Kypca oOydaromiuMcsl MPUXOIUTCS JOTHYECKH PacCyXIaTh,
HCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN $3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca
«Anre0Opa» BKIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTMKH, IMpPEICTaBJICHHbIE BO BCEX OCHOBHBIX pa3zenax
MaTeMaTH4YeCKoro  oOpa30BaHWS H  CIOCOOCTBYIONIHME  OBJAACHUIO  OOYYArOIIUMHUCSA  OCHOB
YHUBEPCAIBHOTO MaTeMaTHYEeCKOTO si3bika. ConepiKaTeIbHOW M CTPYKTYPHOH OCOOCHHOCTHIO yueOHOTO
Kypca «AnreOpa» SBJISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Copepxanue JuHUM «Yuclia U BBIYUCICHUS) CIYKUT OCHOBOW Il JAJbHEWUIIEro M3y4eHUus
MaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO Yy OOydaroluxcs JIOTMYECKOTO MBIIIICHUS, (POPMUPOBAHUIO
YMEHHS MOJIb30BaThCsl aNrOpPUTMaMU, a TakkKe NMPUOOPETEHUI0 MPAKTUYECKUX HaBBIKOB, HEOOXOJMMBIX
JUI TIOBCETHEBHOM u3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOIO 00Ilero oOpa3oBaHUsA
CBSA3aHO C PpALMOHAIBHBIMH U HPPALMOHAIBHBIMM 4YHCIaMH, (OpMHUpPOBaHHEM NPEACTABICHUNA O
JNEHCTBUTENILHOM YHCJE. 3aBEpLICHUE OCBOCHHUS YHMCIOBOW JIMHHUM OTHECEHO K CpeAHEeMYy OOIIeMy
00pazoBaHMIO.

Cogepxanne AByX anreOpanuecKux JHHHM — «AnreOpandeckue BBIPAKEHHUS» U «YpaBHEHUA H
HEPAaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHHIO y OOYYAIOIIMXCS MaTeMaTU4YecKoro  ammapara,
HE0OXO0IMMOTO IJIsl pelIeHHsI 3a]]a4 MaTeMaTUKH, CMEXHBIX MIPEIMETOB U OKpYyXaroliei peaabHocTu. Ha
yYpOBHE OCHOBHOTO O0IIero oOpa3oBaHMs Yy4eOHBIM MaTepHall TPYHNIUPYETCS BOKPYr pPalMOHAIBHBIX
BhIpaKEHUH. Anredpa JEMOHCTpPUpPYeT 3HAYeHME MaTeMaTHUKM Kak s3bIKa Ui TOCTPOEHUs
MaTeMaTH4YeCKUX MOJIEJIel, ONTMCAHUs IIPOLIECCOB U SIBJICHUH peasibHOro Mupa. B 3amaunm  oOydeHus
anreOpe BXOJAT TakXkKe JalibHeiliee pa3BUTHE AITOPUTMUYECKOTO MBIIIIEHUs, HEOOXOIUMOIo, B
YaCTHOCTH, JUIi OCBOEHHUS Kypca MH(OPMATHKH, M OBJIQJICHUE HABBIKAMU JEAYKTHBHBIX PACCYyXJIECHUH.
[IpeoOpa3oBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxanue (hyHKIMOHATBHO-TpaQUUECKON JTMHUM HAIEJIEHO Ha MOJy4YeHHe 00ydarolMMHCs 3HAaHUH O
GYHKIMAX KaK BaKHEWIIEH MaTeMaTHUeCKOW MOJIENH Ui ONUCAHHUS U HCCIEIOBAHUS pa3HOOOpa3HbBIX
NpOIIECCOB M SBJICHUN B mpupoje U obmectBe. M3ydeHune marepuana crnocoOCTBYET pPa3BUTHIO Y
oOyJaromuxcs yMEHHs HCHOJb30BaTh pPAa3JIMUHbIE BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MAaTEMaTUKU —
CIIOBECHOT'0, CUMBOJINYECKOTO, Tpaguueckoro, BHOCUT BKJIaJX B (OPMUPOBAHHUE MPEACTABICHUI O POJIH
MaTeMaTHK{ B Pa3BUTHH IUBUIU3AIUU U KYIbTYPHI.



YrayOon€HHbIN Kype anreOpbl XapakTepu3yeTcss U3y4eHUEM JONOIHUTEIBHOTO TEOPETHUECKOTO arnmapaTa
" CBA3aHHBIX C HUM MCTOJOB PCHICHUA 3alad. Anre6pa SABJIICTCA SA3BIKOM AJI4 OIIMCAaHHA 00BEKTOB U
3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTH4ecKOro MojenupoBaHus. Ilpu 3ToM camu OOBEKTHI
MaTeMaTHYECKUX YMO3AKIIOUECHHH ¥ TPUHATHIE B alireOpe mpaBuiia UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT
(GbopMUpPOBaHHIO yMEHHH OOOCHOBBIBATH M JOKa3bIBaTh CYXJEHUS, pa3BUBAIOT MAaTEMaTHYECKYIO
HHTYUIUIO, KpPATKO W HAriJHO PacCKpbIBAIOT MCXAHU3M JIOTHYCCKUX HOCTpOeHI/Iﬁ U ydaT HuX
MpUMEHCHHIO. TeM cambiM aireOpa 3aHUMAaeT OJHO W3 BEAYIIHX MECT B (OPMHPOBAHUHM HAyYHO-
TEOPETUYECKOTO MBIIIJICHUS 00yYarOnINXCs.

CornacHo y4eOHOMY IuTaHy B 7-9 Kiaccax m3ydaercs y4eOHBIH Kypc «Anredpa», KOTOPBIA BKIIOYAET
CJIEYIOIE OCHOBHBIE pa3/ieiibl cojiepkanus: «Hucna u BblYUCICHUS», «ANIreOpandyeckue BhIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIUN.

Ha u3yuenue yuebHoro kypca «Ainredpa» orBoautcs 408 uvacoB: B 7 kiacce — 136 yacoB (4 yaca B
HeJeno), B 8 kiacce — 136 yacos (4 yaca B Henenio), B 9 kitacce — 136 yacoB (4 daca B HeJeNio).

COJAEPKAHUE OBYYEHUA

7 KIIACC

Yucaa v BbIYMCICHUS

Panmonaneubie yncna. CpaBHeHUE, ynopsoyMBaHUe U apu(MeTH4ecKHe IEMCTBUS C palMOHAIBLHBIMU
yucnamu. Yucnosas npsimasi, MOJyJIb YUCIIA.

CreneHp C HaTypaJIbHBIM IOKa3aTeleM U €€ CBOWMCTBA. 3aluCh YUCIA B JIECATUYHOM MO3UIIMOHHOU
CUCTEME CUUCIICHHUS.

Pemenne TexcToBBIX 3amad apudMeTHYECKUM criocoboM. Pemienwe 3amad w3 peaylbHOW NPAKTUKA Ha
4yacTu, Ha JApoOu, HAa MPOLEHTHI, MPUMEHEHUE OTHOLIEHUH U MPOMOPLUUN NPU PELIEHUH 3a/1ay, pelieHne
3aJ1a4 Ha JBUKEHHE, padoTy, MOKYIKH, HAJIOTH.

Jemumocts 1enbix ynces. CBoicTBa ASTUMOCTH.

[Ipocthie u coctaBHble yncia. YéTHble U HeUE€THBIC uncia. [Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3, 6,9, 10,
11. Ilpu3Haky OenMMOCTH CYMMBbI M IIPOU3BEACHUS LEIbIX YUCEIN MPU PEIICHUH 337a4 C NPAaKTUYECKUM
COJICpKAHUEM.

HaubGonpmmii o06muil nenurens ¥ HauMEHblee o0llee KpaTHOe JABYX uucel. B3auMHO mpocThie yucia.
Anroputm EBknupa.

Jlenenue ¢ octaTkoM. Apu@MeTHuyecKue ornepaum HaJl OCTaTKaMU.

AsiredOpanyeckue BbIpasKeHU s

BoipaxkeHue ¢ nepemMeHHbIMU. 3HAU€HHE BbIpaXEHHs C nepemMeHHbIMH. [IpencraBieHue 3aBUCMMOCTH
MEXy BEJIMUYNHAMU B BUAE (POPMYIIBI.

ToxnectBo. ToxaecTBeHHBIE TPe0Opa30BaHUs aNredpanvdeckux BoIpakeHUH. Jloka3aTenbcTBO TOKIECTB.
Opnnounenbl. OnHOWIEH cTaHAapTHOrO BuAa. CTEneHb OJJHOYICHA.

MHuorounensl. MHorowieH cranaaptHoro Buga. CreneHb MHorousjeHa. ClloXKeHUE, BBIYMTAHUE,
YMHOXKEHUE U JeleHue MHorowieHoB. I[IpeoOpasoBaHue 1en0r0 BBIpaKEeHHS B MHoOrowieH. Kopuu
MHOTOYJICHA.

@opmysbl COKpaIEHHOTO YMHOXKEHHSI: KBaJIpaT CyMMBI M KBaJpaT Pa3HOCTH JBYX BBIPRXKEHUM, KyO
CYMMBI M KyO pa3HOCTH JBYX BBIpaXXEHHWI, pPa3sHOCTh KBaJpaTOB JBYX BBIPAXKEHHUH, MPOU3BEICHUE
Pa3HOCTH U CYMMBI JIBYX BBIPQKEHUM, CyMMa U pa3HOCTh KyOOB JIBYX BBIPaKEHUH.

PaznoxeHne MHOTOYJIEHa Ha MHOXHTEIM. BblHeceHume oOLero MHOXHUTENS 3a CKOOKH. Meron
TPYIIUPOBKH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHenue ¢ oaHoi nepemeHHoil. Kopenwb ypaBHeHus. CBoiicTBa ypaBHEHHUH C OJHOM INEPEMEHHOM.
PaBHOCUIIBHOCTD YpaBHEHHMH. Y PaBHEHHE KaK MaTeMaTH4ecKasi MOJIENb PEAJIbHOM CUTYallHH.

JInneliHOE ypaBHEHME C OJJHOM NIEpeMEHHON. YK CII0 KOPHEHN JIMHEWHOTrO ypaBHeHUs. Pelllenre TeKCTOBBIX
3a/1a4 C IIOMOILBIO JINHEWHBIX YpaBHEHUN. JIMHENHOE ypaBHEHUE, COAEpIKallee 3HAK MOTYJIA.



VYpaBHeHue ¢ aByMms nepeMeHHbIMH. ['paduk TMHEHHOrO ypaBHEHUS ¢ ABYMs IepeMeHHbIMU. CHUCTEMBI
JMHEWHBIX YpaBHEHUH C JOByMs NEpeMEHHBIMH. |'paduueckuii MeToa peuleHHs CUCTEMbI JTMHEHHBIX
YPaBHEHUH C JByMs IIEpEMEHHBIMU. PellleHHe CHCTEM JIMHEMHBIX ypaBHEHUN C JIBYMs IEPEMEHHBIMU
METOJIOM IOJICTAHOBKM M METOJOM cllokeHMs. Cuctema JBYX JMHEWHBIX YpaBHEHUH C JBYMS
IIEPEMEHHBIMU KAaK MOJIEIIb PEAIbHON CUTYALUH.

DyHKUUHA

Koopaunara toukum Ha mnpsmon. YwucioBble npoMexyTku. PaccrosHue Mexay IBYMs TOYKAMH
KOOPAMHATHOMU IIPSAMOIA.

[IpsimoyrosnbpHas cuctema koopauHar. AOcuucca M OpAMHATa TOYKM HAa KOOPAMHATHOW IUIOCKOCTH.
[Tpumeps! rpadukoB, 3aganHbIX Gopmynamu. YteHne rpaduKoB peabHBIX 3aBHCUMOCTEH.
OyHKIMOHANbHBIE 3aBUCUMOCTH  MEXJ1y BenuuuHamu. llondarue  ¢ynkumn. @DyHKUMA — Kak
MaTeMaTu4eckass MOJEIb peajbHoro mporecca. OOnacTh omnpeneneHus U 00JIacTh 3HAYCHUH (DyHKIHH.
CriocoObl 3anmanust ¢pyHkiuu. 'padpuk ¢ynkuuu. IloHATHS MakcMMyMmMa M MHUHMMYMa, BO3pacTaHUsl U
yObIBaHUS HA IPUMEpPAX peaibHbIX 3aBUCUMOCTEH.

Jluneitnas ¢ynkius, e€ cpoiictBa. ['paduk nuHeiHoN ¢GyHkimu. ['padpuk dynkium y = |X|. Kycouno-
3aJlaHHbIEe (DYHKIUH.

8 KJIACC

Yucaa v BbIYMCICHUS

KBanparusie kopHH. ApudmeTryeckuil KBapaTHbII KOpeHb U ero cBoicTBa. [loHsATHE HppallioHATBHOTO
yucna. JleicTBusa ¢ uppalroHaIbHbIMH 4YuciIaMu. CBOMCTBA JAEUCTBUN C MPPALMOHAIBHBIMU YUCIAMM.
CpaBHEHME UPPALMOHAIBHBIX YHCEIL.

[IpeacraBnenuss O pacIIMPEHMSIX YHCIOBBIX MHOXECTB. MHOXKecTBa HATypaJbHBIX, LEJbIX,
palMOHANBHBIX, AEUCTBUTENBHBIX yncesl. CpaBHeHHE yncen. YnucnoBble MPOMEKYTKH.

HevictBusa ¢ ocratkamu. Ocrtatku creneHed. [I[puMeHeHne OCTaTKOB K PEUICHHIO YPABHEHHM B IIEJIBIX
YHUCIIaX U TEKCTOBBIX 3a1a4.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTEIFHOCTD MIPOLIECCOB B OKpyXkatoiieM mupe. CTaHAapTHBIN
BH/JI YUCJIA.

AsredOpanyeckue BbIpasKeHU s

Anrebpandeckas apoOb. JlomycTuMble 3HaUYEHUSI MEPEMEHHBIX B JIPOOHO-PAIIMOHATIBHBIX BBIPAKEHUSX.
OcHoBHOE cBoOIicTBO anreOpanueckoi npobu. CrokeHue, BbIYMTAHHWE, YMHOXKEHHE U JeJIeHUe
anreOpandeckux npodeii. Brimenenue nemnoi yactu anredpandeckon qpoomu.

PannonaneHble BoipaskeHus. Toxk1ecTBEHHbIE TPEO0Opa30BaHUS PALIMOHATBHBIX BHIPAKEHUI.
JlomycTuMble 3HAY€HUs NEPEMEHHBIX B BBIPAKEHUSAX, COJAEPKALIUX apuMeThyecKkue KBaJpaTHBIC
kopHHU. TokIecTBeHHbIE MPeoOpa3oBaHUs BBIPAKEHUH, COJAEpKAIIMX apuMeTHUUECKUue KBaJpaTHBIC
KOPHHU.

Crenens ¢ 1enbIM MokazaresneM u e€ cBoiictBa. [IpeoOpazoBanne BeIpaXeHUI, COJIEPKAIINX CTETICHH.
YpaBHeHus 1 HEPABEHCTBA

KBagpatnoe ypaBuenue. dopmyna KoOpHEH KBaapaTHOTO ypaBHEHHs. KoiMuecTBO AEMCTBUTENBHBIX
KOpHEW KBaJpaTHOTO ypaBHeHUsA. Teopema Buera. YpaBHeHUs, CBOIMMBIE K IMHEHHBIM YPAaBHEHUSIM WUITU
K KBaJpaTHbIM YypaBHeHUsM. KBajpaTHoe ypaBHEHHE C mapameTpoM. PelieHne TEKCTOBBIX 33/ay C
MIOMOIIIBIO KBaIPATHBIX YPaBHEHUH.

JlpoOHO-paninoHanbHble ypaBHeHUs. Pemienne qpoOHO-pallMOHAIbHBIX ypaBHEHUH. PeleHne TeKCTOBBIX
3a/la4 C TMOMOIIBI0 JAPOOHO-pallMOHANIBHBIX ypaBHeHUH. ['paduyeckas uHTepmpeTanus ypaBHEHUH C
JBYMSI [IEPEMEHHBIMU.

YucaoBbie HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBA. CII0KEHHE M YMHO)KEHUE UYMCIIOBBIX
HepaBeHCTB. OLIEHNBaHNE 3HAYEHMsI BBIpaKEHUS. J[0Ka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHun HEpaBEeHCTBA € OJHOM NEPEeMEHHOW. MHOXKECTBO pELIEHUN HEpPaBEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.



JIuHeiiHOE HEpPaBEHCTBO C OJHOW NEPEMEHHOM M MHOXECTBA €ro peumeHuil. PelieHue IMHEMHBIX
HEpPABEHCTB C OJHOW nepeMeHHON. CHUCTEMBI M COBOKYIHOCTH JIMHEMHBIX HEPaBEHCTB C OJHOU
IIEpEMEHHOM. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO JINHEWHBIX HEPABEHCTB € OJIHOM IIEPEMEHHOM.
DyHKUUH

OO6nacte ompeneneHuss U MHOXKECTBO 3HadeHMH (yHkiuu. CrocoOwsl 3amanus QyHkumid. ['paduk
¢ynkuuu. Urenue cBoiictB ¢yHKImu 1o e€ rpaduky. Ilpumepsr rpadukoB (GyHKIMHA, OTpaKaromux
peanbHbIE MPOLECCHI.

JIuneiinas ¢pyHkust. yHKINH, OMICHIBAIOIINE TPSAMYIO U 0OpaTHYIO MPOTIOPIHOHATIBHBIE 3aBUCHMOCTH,
uX rpaduKy.

k .
Oyukuuu y = ax?, y =x2+ b,y =x8, y =|x|, y=, Jx y=— u ux cBoiictBa. KycouHo-3anannpie QpyHKInu.
X

9 KJIACC

Ymucna v BbIYUCICHUS

Kopens n-ii crenenu u ero cBoiictBa. CTENEHb ¢ pallMOHAIbHBIM MOKa3aTeNleM U €€ CBOIICTBa.
AnrebpandecKkue BbIpaKeHHs

ToxxnecTBeHHBIE MPEOOpPA30BaHMS BBIPAKCHUN, COACPIKAIIUX KOPEHb N-ii cTerneHu. TOoXKIeCTBEHHbBIS
npeoOpa3oBaHMsl BEIPAKEHUI, COAEpKAIUX CTENEHb C pAallOHATBHBIM IIOKA3aTeJIEM .

KBagparueiii TpéxuneH. KopHum kBagparHoro TtpéxuneHa. PasnokeHne KBaipaTHOro TPEXWIEHA Ha
JTUHEIHBIE MHOKUTEIH.

YpaBHeHHUsI M HEPABEHCTBA

bukBanpatueie ypaBHeHUs. [IpuMepbl MpUMEHEHNH METOJIOB PaBHOCHIBHBIX MpeoOpa3oOBaHM, 3aMEHBI
MepeMEHHOH, TpaUuecKOro MEeTO A IPH PEIICHUU ypaBHEHUM 3-1 U 4-1 CTETICHEH.

Pemenne npoOHO-paliOHAIEHBIX YPaBHEHUH.

Pemienue cucrem ypaBHEHHMH C JIByMs MEPEMEHHBIMU. PellleHHe MPOCTEUIINX CUCTEM HEJIMHEUMHBIX
YpaBHEHUH C IBYMs MepeMEHHbIMU. ['padndeckuii MeTo PEIICHUS] CHCTEMbl HEJTMHEHHBIX YPaBHEHHH C
IByMsl nepeMeHHbIMU. CucTeMa JIBYX HEIMHEHHBIX YPAaBHEHHMM C JIByMs NEPEMEHHBIMU KaK MOJENb
peanbHOM CUTyaluu.

YuciioBble HepaBeHCTBA. PelieHre TMHENHBIX HepaBeHCTB. Jl0Kka3aTeabCTBO HEPABEHCTB.

KBanpartHble HepaBeHCTBA ¢ OJHOW IepeMeHHOW. PerieHue KBaJpaTHBIX HEPABEHCTB TIpaUUECKUM
METOJIOM M METOJIOM HMHTEpPBAJIOB. MeToJ MHTEpBAJOB Ul pallMOHAIBHBIX HepaBeHCTB. [Ipocreiimue
HEPaBEHCTBA C I1APaMETPOM.

Pemrenne TeKCTOBBIX 3a7a4 € IOMONIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ aByMs mnepeMeHHbIMU. PenieHne HepaBeHCTBA C JBYMsSI NepeMeHHbIMH. (CHCTEMBbI
HEPAaBEHCTB C JBYMs IMEpPeMEHHbIMU. ['paduueckuil METON peIIeHHs CHUCTEM HEPABEHCTB C JBYMS
[I€PEMEHHBIMU.

DyHKUUH

Oynkuus. CBoiicTBa GyHKUUN: HYIH (YHKUINH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA (DYHKIIMU, IPOMEKYTKH
BO3pacTaHusi U yObiBaHUS (GyHKUMM, YETHBIE M HEUYETHBIE (YHKIHMU, HauOOJbIIee W HaWMEHbIIIEe
3Ha4YeHUs (PYHKLUH.

KBangpatnunas ¢yHkuus u e€ cBoiictsa. Mcnonb3oBanue CBONCTB KBaJpaTUUHON (PYHKIMHU JUIsS peIIeHUs
3agau. [loctpoenue rpaduka kBagpatuyHoi ¢pyHkuuu. [losnoxxeHue rpaduka KBaJApaTHYHON (YHKIUH B
3aBMCUMOCTH OT eé kod(pduuuentos. I'papuxu ¢pyHkumii y =ax2, y = a(x — m)?u y = a(x — m)? +n,
IToctpoenue rpadukoB GyHKIMHA ¢ TOMOILIbIO MPEOOpa30BaAHHMA.

JpoOHo-nuneitHas pynkuus. MccnenoBanue pyHKIN.

®Oynkius Y = X" ¢ HATYpaIbHBIM MOKa3aresem N u e€ rpaduk.

YucaoBbie MOCICA0BATEILHOCTH H NPOTPecCHN

[Tonsitue 4ymcnoBOM mocienoBarenbHOCTH. KoHeuHble M OECKOHEYHBIE —MOCIEIOBATEIbHOCTH.
OrpaHuyeHHas MOCJIEI0BATENbHOCTh. MOHOTOHHO Bo3pacTaromas (yObIBaromiasi) rmocieoBaTelIbHOCTb.
CrniocoOblI 3a1aHUS TOCIIEA0BATENLHOCTH: ONMCATENbHBIN, TAOINYHBIH, ¢ TOMOLIbIO POPMYIIBI N-TO YIEHA,
PEKYPPECHTHBIN.



Apudpmernueckass W reomerpuueckas mporpeccuu. CBoiicTBa  WIEHOB  apU(PMETHYECKOH U
reoMeTpUIecKoil mporpeccuii. @opMyiel N-ro YieHa apu(METHUECKON U TeOMETPHUUECKO MPOrpeccuid.
@opMynbl CyMMBI TEPBBIX N WICHOB apu(METHYECKOH M TeOMETpUYEeCKON mporpeccuil. 3amaud Ha
MPOIICHTHI, 0AHKOBCKUE BKJIA/Ibl, KPEIHTHI.

[IpenctaBneHne O CXOAMMOCTH IIOCIIEOBATEIBHOCTH, O CYMMHPOBAHUM OECKOHEYHO YObIBaroLIeH
r€OMETPUYECKON IPOTrPECCUM.

Meron matemaTndyeckoi MHAYKIHH. [IpocTennme npumMepsl.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI YYEBHOI'O KYPCA «AJITEBPA»
HA VI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHMS

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE Pe3yJIbTATHI OCBOEHHS MPOrPaMMBbI 110 MATEMATHKE XapaKTePU3yIOTCHA B YACTH:

1) MaTpuOTHYECKOTO BOCITUTAHUS:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOSIIEMY pPOCCHHCKOW MAaTeMaTUKH, I€HHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSM POCCHICKHX MaTEMaTUKOB M POCCUHUCKON MaTeMAaTH4YEeCKOW IIKOJIbI, K
WCTIOJIb30BAHUIO ITHX JOCTIKCHUM B IPYrUX HayKaxX U MPUKIAIHBIX chepax;

2) TpaKIaHCKOTO M YXOBHO-HPABCTBEHHOI'O BOCITHUTAHUS:

TOTOBHOCTBIO K BBITIOJTHEHHUIO OOS3aHHOCTEH T'paKJaHWHA M pean3allid €ro MpaB, MPEACTABICHUEM O
MaTeMaTHYeCKMX OCHOBAaX (DYHKIIMOHUPOBAHUS  PA3NUYHBIX  CTPYKTYp, SBICHUW, TPOIECAYDP
TpaKJIaHCKOTO oOOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO STHYECKHUX
npoOsieM, CBSI3aHHBIX C NPAKTHUYECKUM IPUMEHEHHEM JIOCTHKEHUI HayKd, OCO3HAaHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B AESITEIIBHOCTU YUYEHOTO;

3) TpyI0BOIO BOCITUTAHUS:

YCTaHOBKOM HAa aKTMBHOE y4aCTHE B PEIICHUM NPAKTUYECKUX 3a]a4 MAaTEMaTUYECKOM HaAIPaBJIECHHOCTH,
OCO3HAHHMEM Ba)KHOCTH MAaTE€MaTH4YE€CKOro OOpa30BaHMs Ha MPOTSHKEHUH BCEW >KU3HHM Ui YCHENTHOU
podecCHOHAIbHON /eATEeNbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM HHIUBUAYAJbHON TpPaeKTOpUM OOpa3oBaHUS M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEI;

4) 3CTETUYECKOTO BOCITUTAHHMS:

CHOCOOHOCTBIO K 3MOIIMOHATILHOMY U 3CTETUYECKOMY BOCIPHITHIO MaTeMaTHYEeCKUX OOBEKTOB, 3a/1ad,
peuieHui, pacCyX1I€HUI, yMEHUIO BUAETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) 1leHHOCTel HayYHOTO MMO3HAHHSL:

OpUEHTAIle B JEATEJIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX IPEACTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTH YEJIOBEKA, IPUPOJIbI M OOIECTBA, TOHUMAaHUEM MAaTEMaTHUYeCKONH HayKu Kak
cdepbl UenoBeUeCKOi NEesSTENbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JUIsl Pa3BUTHUS IUBHIM3ALINU,
OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKH M MATeMaTHYECKOW KYJIbTYpOH Kak CpeACTBOM IIO3HAHUS MUPA,
OBJIAJICHHEM HaBbIKAMU MCCIIEI0BATENIbCKOM 1€ATEIbHOCTH;

6) ¢uzryeckoro BocmuTanust, GOPMUPOBAHHUS KYJIbTYPhI 3I0POBbs M SMOIMOHAIBHOTO OJIaronoIydus:
TOTOBHOCTBIO MPUMEHSTh MAaTEMaTUYECKUE 3HAHUS B MHTEPECaX CBOErO 3/I0POBbs, BEIECHUS 3I0POBOIO
oOpa3a KHU3HU (3I0pPOBOE MHUTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUH M OTABIXA, pEryiaspHas
¢usnueckass akKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBbIKa pedIEKCHH, MPHU3HAHHEM CBOErO IMpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 9KOJIOTHYECKOTO BOCIIUTAHUS:

OpHEHTAIlel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUUM A7 pelieHus 3ajad B 00JacTh COXPaHHOCTHU
OKpYXalollled cpe/pl, IUIAHUPOBAHMS TMOCTYINKOB M OLEHKHM UX BO3MOXHBIX TMOCIEACTBUN IS
OKpY)KaloIlel cpeabl, OCO3HAaHHWEM TII00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpolieM W myTell ux
peuieHus;

8) amanTanuu K U3MEHSFOIIUMCS YCIIOBHSIM COIUAIBHOM U TIPUPOTHOM CPEIbI:



TOTOBHOCTBIO K JICGHCTBHAM B YCJIOBHUAX HEOINPENCNEHHOCTH, TOBBIIICHUIO YPOBHS  CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO NESITeIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS y APYTUX JIOJACH,
puoOpeTaTh B COBMECTHOM JESITEIHHOCTH HOBbIE 3HAHUS, HABBIKK U KOMIIETECHIIMU U3 OMBITA IPYTHUX;
HEOO0XOIMMOCTBI0O B (POPMHUPOBAHUHM HOBBIX 3HAHWH, (POpMyIHpOBaTh WJEH, MOHATHUS, TUHOTE3BI 00
00BEKTax M SBJICHUAX, B TOM YHCIIE PaHee HEM3BECTHBIX, OCO3HABATh Ae(PUIIUTHI COOCTBEHHBIX 3HAHUIN U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPHUHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI30B,
TpeOyIOLMii KOHTPMEp, KOPPEKTUPOBATh NPHHUMAEMble DPEUICHHS W JCUCTBUS, (OPMYIUPOBATH |
OILICHUBATh PUCKH U TIOCIEACTBHSA, (POPMHPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare 0cBOeHUS MPOrpaMMBbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUS
y oOyuaromerocss OyayT chOpMHpPOBAHBI METANPEAMETHBIE  PE3YJbTAThl, XapaKTEePU3YIOIIHUECS
OBJIA/ICHUCM YHHBCPCAJIbHBIMU IMO3HABATCIbHBIMHA HeﬁCTBHﬂMH, YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU
JNENCTBUSMHU U YHUBEPCAIbHBIMU PETYIATUBHBIMU JICHCTBUSAMH.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS

ba3oBble Jornvyeckue aelcTBUS:

BBISBJSITH M XapaKTePU30BaTh CYIICCTBEHHBIE TPHU3HAKKM MAaTEMaTHUUYECKHX OOBEKTOB, TOHATHH,
OTHOIIIEHUN MEXY MOHATHAMU, (DOPMYITUPOBATH OTIPEICICHUS MMOHATHM, YCTAHABINBATH CYIIIECTBEHHBIN
MPU3HAK KJIacCU(UKAITMN, OCHOBAHUS i1 0000IICHUS U CPAaBHEHUS, KPUTEPUH MPOBOJMMOTO aHAJIH3a;
BOCTIPUHUMATh, (POPMYJIHPOBATh U MPEOOPa30OBBIBATH CYXKIEHUS: YTBEPIUTEIbHBIE W OTPHUIATEIBHBIC,
eMHUYHBIC, YaCTHBIC U 00IIKe, YCIOBHBIE;

BBISBJSITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpeYUss B (akTax, IJaHHBIX,
HaONIOACHUSAX W YTBEPXKIEHUAX, TMpearaTb KpPUTEPUU I BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

JIeNIaTh BBIBOJIBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M MHIYKTUBHBIX YMO3AKITIOUCHHH,
YMO3AKJIFOYECHHH TI0 aHAJIOTHH,

pazOupaTh JT0Ka3aTEIhCTBA MATEMATHUECKHX YTBEPXKIACHUH (TIpsAMbIE M OT MPOTHBHOIO), MPOBOIUTH
CaMOCTOSITEJIPHO JIOKa3aTeIbCTBA MaTeMaTHYeCKHX (DaKTOB, BBICTPAWBAaTh apryMEHTAllUI0, MPUBOIUTH
NMpUMEpbl MU KOHTPIPHUMEPHI, NPUMEHAThH METOJ MAaTeMaTHYeCKOW HWHIYKIUH, OOOCHOBBIBATH
COOCTBEHHBIEC PACCYKJICHNUS,

BBIOMpATh croco0 pelieHus yueOHOM 3a1aun (CpaBHMBATh HECKOJIBKO BAPUAHTOB PEILICHUS, BHIOMPATH
HauboJee MOAXOAAIUN C YIETOM CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

BbasoBrle uccaemoBaTeIbCKUE ISHCTBUS:

MCIO0JIb30BAaTh BOIIPOCHI KaK HCCIIENOBATENbCKUNM MHCTPYMEHT IO3HAHUSA, (OPMYIHPOBATH BOMPOCHI,
¢bukcupyomye MpoTUBOPEUne, MNpPoOIEMy, CaMOCTOSATENbHO YyCTaHABIMBAaTh HCKOMOE U JIAHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3ULINIO0, MHEHHE;

MIPOBOJIUTH 10 CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY 3KCIEPUMEHT, UCCIEAOBAHUE IO YCTAHOBJICHUIO
0COOCHHOCTEI MaTeMaTH4eckoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOO0M;

CaMOCTOSITENIBHO (hOPMYIUPOBATh OOOOIIEHHS U BBIBOJIBI IO pe3yabTaTaM MPOBEAEHHOTO HAOIIOACHUS,
WCCIEOBaHUs, SKCIIEPUMEHTA, OLIEHHMBAaTh JOCTOBEPHOCTh IIOJYYEHHBIX pPE3YJIbTaTOB, BBIBOJAOB U
0000I1IEeHMI;

MIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHUE IMPOIIECCA, a TAKXKE BBIABUTATh MPEANOJIOKEHHS O €r0 Pa3BUTHH B
HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanueii:

BBISIBIISITh HEIOCTATOYHOCTh M H3OBITOYHOCTH HH(POpPMAIUH, JAaHHBIX, HEOOXOMUMBIX sl PElIeHUs
3aa4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIUIO PA3TUYHBIX BUJIOB U
(dhopM mpeicTaBICHHUS;



BbIOMpaTh (QopMy MpeAcTaBiIeHHs WHGOPMAIMU W WIUIIOCTPUPOBATH pEIIaeMble 3aJaud CXEMaMH,
IrarpaMMamu, HHOH rpaduKoi 1 nX KOMOWHAIMSIMU;

OLICHUBATh HAA&KHOCTh HMH(OPMAIMM TO KPUTEPHUSIM, NPEATIOKEHHBIM WM C(HOPMYIHUPOBAHHBIM
CaMOCTOSTEJIBHO.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1eliCTBUSA

BOCHPUHUMATH U (DOPMYITHPOBATH CY)KICHHS B COOTBETCTBUH C YCIOBUSIMHU U IENISIMU OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
10 XO/ly pelIeHUs 3a/1a4l, KOMMEHTUPOBATh MOJYYEHHbIN Pe3yibTar;

B X0Jle OOCYXJIEHHS 3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMBI, pemacMoi
3a/lauM, BBICKA3bIBaTh WJEH, HALIEJICHHbIE Ha IIOMCK PELIEHUs, COIMNOCTABIATH CBOU CYXKIEHHUS C
CYXJCHUAMM JIpYTMX YYaCTHUKOB JMajiora, OOHapyXHBaThb pa3Muu€ U CXOJACTBO MO3ULUH, B
KOPPEKTHOH (opMe GOopMyIHpPOBaTh Pa3HOTIACHS, CBOU BO3PAXKEHHUS;

MIPEJICTaBIATh PE3yJAbTaThl PELIECHUS 3a/lauM, HKCIEPUMEHTA, UCCIEeI0BaHUs, MIPOEKTa, CAMOCTOATEIbHO
BbIOMpaTh (JOpMaT BBICTYIUIEHHS C YUETOM 3ajad IPE3EHTALMU U OCOOCHHOCTEN ayIMTOpUN;

MIOHUMAaTh W MCHOJb30BaTh IMPEUMYIIECTBA KOMaHAHOW M WHIMBUIYaIbHOM pabOTBl HpU pPELICHUU
y4eOHBIX MAaTeMaTH4YeCKMX 3a7ady, MpPUHUMATh L€Jb COBMECTHON J€ATeNbHOCTH, IUIAHUPOBAThH
OpraHM3aIIi0 COBMECTHOU pabOoThlI, pacipeensaTh BUIbl padoT, JOrOBapUBaThCs, 00CYKIaTh Mpolecc 1
pe3ynbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (PopMax paboTel (0OCykIeHUs, OOMEH MHEHWH, «MO3TOBBIE IITYPMBI» U
WHBIE); BBINOJIHATH CBOIO YacThb pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C OPYTMMH YJIEHAMU
KOMaH/Ibl, OIIEHUBATh KauyeCcTBO pe3yJbTaTa M KayecTBO CBOEro BKJIaJa B OOLIMH pe3ynbTaT IO
KpUTEpUIM, cHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIe YUeOHbIE I1eiCTBHS

Camoopranuszanms:

BBISIBJISITh MPOOJIEMBI JJISi PEIICHUS. B JKU3HEHHBIX U YUEOHBIX CHUTYallUsX, OPUEHTHPOBATHCS B
Pa3IMYHbIX MOAX0aX IPUHSTHS pelleHui (MHIMBUYaIbHOE, TPYIIIOBOE);

CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, AJITOPUTM peHIeHHs 3adadd (WM ero 4acTb), BbIOMpATh CIOCOO
pelieHus ¢ y4€TOM HMEIOLIUXCA PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh H
KOPPEKTUPOBATh BapUaHTHI PeLICHUI ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJVIEKT:

BIIAJIETh CcrIoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIA MpoIlecca U pe3ysibTaTa PelIeHUsT MaTeMaTUYecKOn
3a/laui, CAMOMOTHUBALUU U pedIIeKCHH;

MPEeIBUIIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IPH PEIICHUHU 3a/a4l, BHOCHUTH KOPPEKTUBBHI B
JeSITEeNIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAIGHHBIX OIINOOK, BHISIBICHHBIX TPYJHOCTEH;
OIICHUBATh COOTBETCTBHE pE3y/lbTaTa [EATEIbHOCTH TIIOCTABICHHON WENH W YCIOBHUSIM, OOBICHATH
MIPUYMHBI TOCTHKEHUS UM HEAOCTH)KEHUS IIeNM, HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY
OTIBITY;

BBIPAXKATh SMOLIMU MPU U3YUYEHUU MAaTEeMAaTUYECKUX 0OBEKTOB U (DaKTOB, 1aBaTh SMOLIMOHAIBHYIO OLIEHKY
peuieHus 3a1aun.



HPEIMETHBIE PE3YJIBTATbBI

K xoHny o0yuenusi B 7 kj1acce 00y4aronuiicsi MOJIy4YMT cJeAyIOlIUe NpeIMeTHbIe pe3y/bTaThl:
Hucna v BIYMCICHUS

PammonanbHble yucia.

[lepexonuTe OT OxHOHM (opMBI 3amucH yHMcel K JApyrol (mpeoOpazoBbIBaTh JECATHUHYIO JIpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO JIECATHYHYIO APOOB).
Hcnonb30BaTh MOHATUS MHOMKECTBA HATypaJIbHBIX YHCEN, MHOXECTBA LEJbIX YHUCEJ, MHOKECTBA
palMOHAaIbHBIX YMCEI NP PELICHNH 3aJa4, IPOBEICHUH PACCYK/IEHUHN U 10Ka3aTEIbCTB.

[ToHumath ¥ 0OBACHATH CMBICI MO3ULIMOHHOMN 3aIIUCH HATYPAIbHOTO YUCIIA.

CpaBHUBaTh U YHIOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

BbInonHATh, coyeras yCTHbIE U MUCbMEHHbIE MPUEMBI, apu(PMETHYECKHE NEHCTBUS C pallMOHAIBLHBIMU
YHUCJIAMH, UCTIOJIb30BaTh CBOMCTBA YHACEI Y IIPABUIIA ICHCTBUM, IPUEMBI PALIMOHAJIbHBIX BBIYMCIICHHI.
BbInosiHATE A€MCTBUS CO CTENEHSAMU C HATypalbHBIMU NOKA3aTEIISIMH.

Haxonuth 3HaueHHs 4YHCIOBBIX BBIPAKEHHH, COJEp)KalIMX palMOHANbHbIE YHCIAa U CTENEHH C
HaTypaJIbHbIM IIOKa3aTelIeM, IPUMEHSITh Pa3HOOOpa3Hble CIOCOObI M MPUEMBI BBIUYMCIICHUS, COCTABIIATh U
OLICHMBATh YMCJIOBBIE BBIPRKEHUS NPU PELICHUM MPAKTHUECKUX 3aJad W 3a7ad U3 JIPYruX y4eOHbBIX
MPeIMETOB.

Oxpyriarh 4yuclia ¢ 33JaHHON TOYHOCTBIO, a TAKXK€ MO CMBICIY NMPAKTHUECKON CHUTyalluH, BBIMOIHSTDH
MPUKUAKY U OLEHKY pe3yibTaTa BBIUMCICHUH, OI[EHKY 3HAYEHHM YHMCIIOBBIX BBIPAKEHUH, B TOM YHCIIE
MIPH pEIIeHUH PAKTHYECKUX 3a/1a4.

Pemarp TexcToBBIE 3amauM apuMETHUYECKHMM CIOCOOOM, HCHOJIb30BaTh TAOJIHUIIbI, CXEMbI, UYEPTEKH,
Jpyrye cpeacTBa NPeJCTaBICHUS JaHHBIX NPU PEIICHUH 3a/1a4.

Pemare  NpakTUKO-OPUEHTHPOBAHHBIE  3a/ayH, CBA3aHHBIE  C  OTHOIUCHHEM  BEJIMYMH,
IIPONOPLUHMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, WHTEPIPETUPOBATh PE3yIbTaThl pPEHICHUs 3anad ¢
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PaCCMaTPUBAEMBIX OOBEKTOB.

JenmnumocTsb.

Jloka3pIiBaTh W MPUMEHATHh NPHU PEIICHUU 3a7ad NpU3HAKK AeauMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
IIPU3HAKU JEIMMOCTH CyMMBI U IIPOU3BEICHMS LIENbIX YUCEIL.

PacknaapiBaTe Ha MHOYKUTENN HATYPAJIbHBIE YUCIIA.

CB00601HO ONIEpUPOBATh NOHATUAMU: YETHOE YUCIIO, HEUETHOE YMCII0, B3aUMHO ITPOCTHIE YUCIIA.
Haxonuthk HanOospmunii oOmMH JenuTens U HauMeHbllee o0I1ee KpaTHOE YHCell U UCIOJIb30BaTh UX MPU
pELlIeHnH 3aa4, IPUMEHATh anroput™ EBkinuaa.

OnepupoBaTh NOHATHEM OCTaTKa 10 MOJYJIIO, IPUMEHATH CBOMCTBA CPABHEHUH 110 MOYJIIO.
AnreOpandeckue BbIpaXKeHUs

BrIpaskeHus ¢ nepeMeHHBbIMH.

Hcnonb3oBaTh anreOpanyeckyro TEPMUHOJIOTMIO M CHUMBOJIMKY, NPUMEHATh €€ B IpOILiecce OCBOEHUS
y4eOHOTO MaTepuana.

HaxonuTh 3HaueHst OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHHSIX IEPEMEHHBIX.

Hcnonb3oBaTh MOHATHE TOXAECTBA, BBINOJHATH TOXKJIECTBEHHBIE IPEOOpa3oBaHMs BBIPAXKEHUH,
JOKa3bIBaTh TOXKIECTBA.

MHorouneHsl.

BeinonHATe mpeoOpa3oBaHus LEJNOT0 BBIPAKEHWS B MHOTOYJIEH MPHBEICHHEM I0J0OHBIX ClIaraeMbIX,
pacKpbITHEM CKOOOK.

BeimonHATe nelicTBus (ClOXKeHHE, BBIYUTAHHE, YMHOXEHHE) C OJHOYIEHaMH U C MHOTOYIEHaMH,
IPUMEHATh (POPMYJIBI COKPALIEHHOTO YMHOXEHMs (KBaJpaT M KyO CyMMBbI, KBaJpaT M KyO pa3HOCTH,
Pa3HOCTh KBAJPaTOB, CyMMa U Pa3HOCTb KyOOB), B TOM UHUCIIE AJIS YIPOILEHUs BHIYUCICHUH.
OcCyIecTBIATh pa3oKeHHEe MHOTOYICHOB HAa MHOXKUTENM C TMOMOUIbIO BBIHECEHHS 32 CKOOKH 0O0IIero
MHOKHUTEJIS, TPYIITUPOBKU CIIaraeMbIX, IPUMEHsIsE (POPMYIIbI COKPAILIEHHOTO YMHOKEHHSL.

[TpumensTh npeoOpa3oBaHKsl MHOTOUJICHOB ISl PELICHUs Pa3IMYHbIX 3a]ad U3 MaTEeMaTHUKH, CMEKHBIX
IIPEIMETOB, U3 PEaIbHON IPAKTHKHU.

Vcnonp30BaTh CBOWCTBA CTENEHEN C HATYpaIbHBIMH ITOKA3aTeNsIMU /IS IPEoOpa30BaHUs BEIPAXKEHHIH.
VYpaBHEHMS U HEPABEHCTBA



Pemrats JMHENMHBIE YpaBHEHHs € OJHOW IEPEMEHHOM, IPUMEHSSA IMPaBWIA IEPEXOAA OT HCXOTHOIO
YPaBHEHUS K paBHOCUJILHOMY eMy. IIpoBepsTh, SBISETCS JIM YUCIIO KOPHEM YPABHEHMSL.

[lonbupate mnpuUMepsl Map YUCEN, SBJISIOMUXCS pEIICHHEM JIMHEWHOTO YpaBHEHHUS C ABYMS
IIEPEMEHHBIMHU.

CTtpouTh B KOOPIAMHATHON MIIOCKOCTHU Tpa(UK JIMHEHHOTO YpaBHEHUS C IBYMsI IIEPEMEHHBIMHU, MOJIB3YSICh
rpaduKOM, IPUBOANUTH IPUMEPHI PEILICHUS YPAaBHEHUSI.

Pemath cucteMsl IByX JTMHEWHBIX YPAaBHEHUH C IBYyMS IIEPEMEHHBIMU, B TOM YHCJIE IPapUUECcKH.
CocraBisTh M peliarh JIMHEHHOE YpaBHEHUE WM CUCTEMY JMHEMHBIX ypaBHEHUI MO YCIOBMIO 3ajauH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1auy MMOJTY4YE€HHBIN pe3yabTaT.

OyHKIMHU

Koopaunats! u rpapuku.

N300pakaTh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpIMHATAM, Jy4H,
OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBbIE MPOMEKYTKH HA aIre0panyeckoM s3bIKe.

OTmeuaTh B KOOPIAMHATHOM IJIOCKOCTU TOYKHU IO 3a/laHHBIM KOOPJIMHATaM.

OyHKIUN.

Crpouts rpaduky TUHEHHBIX QYHKIUI.

OnuceiBaTh ¢ NOMOIIbIO (YHKIMH HM3BECTHBIE 3aBUCHUMOCTH MEX]Y BEIMYMHAMM: CKOPOCTb, BpEMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb, POU3BOIUTENILHOCTD, BpeMs, 00bEM pabOThI.

Haxonuts 3HaueHne (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumare rpaduueckuii crmoco® mpeacTaBiIeHUsT ©W  aHanu3a HWHPOPMANMM, UW3BJICKATh W
HMHTEPIPETUPOBATH MHPOPMAIINIO U3 TpahUKOB peaibHbIX MPOIIECCOB U 3aBUCUMOCTEN.

Hcnonb3oBath cBoicTBa (DYyHKIMM A5 aHanu3a rpaduKoOB pealibHbIX 3aBUCHUMOCTEH (Hynu (yHKINH,
MIPOMEXYTKA 3HAKOMOCTOSHCTBA (DYHKIMHU, TPOMEXKYTKM BO3pacTaHMsi U YObIBaHUS (DYHKLIHH,
HauOoJIbIlIee U HAaMEHbIIee 3HAUeHUS (PYHKIUN).

Hcnonp3oBatek rpaduku Ui McciaeI0BaHUs IPOLECCOB U 3aBUCUMOCTEH, IIPU PEILIEHUH 3a/1a4 U3 JPyTuX
y4eOHBIX IPEAMETOB U PEATbHOM KU3HU.

K koHny o0y4yenusi B 8 kiiacce 00y4aIMACA MOJYYUT CJeAyONUIUe NpeIMeTHbIe Pe3yJbTaThl:
Uucna v BeIYUCIEHUS

HppaunonaibHble ynca.

[loHMMaTh U UCTIONB30BATH MPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOKECTB.

CBOOOJIHO OmepupoBaTh MOHATHSMH: KBAJIpaTHbI KOPEHb, apu(pMETHUYECKU KBaJIpaTHbBIM KOpEHb,
UppalMOHAILHOE YHCIIO, HAXOIUTh, OLICHMBATh KBAJIpaTHbIC KOPHHU, MCIOJB3YS MPH HEOOXOAUMOCTH
KaJIbKYJIATOP, BBINOJIHATH MPE0Opa3oBaHUs BBIPAKEHUH, COJEpKAIIMX KBaJIpaTHBIE KOPHU, MCHOJb3YS
CBOICTBa KOpHEIl.

Hcnonp30Barh HayanbHbIE NPEACTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN JJIsl CPaBHEHUS,
OKpPYTJICHUS ¥ BBIYMCIICHUH, H300paXkKaTh ACUCTBUTEIbHBIC YHCIIA TOYKAMHU Ha KOOPAWHATHOU MIPSIMOM.
Hcnonb3oBath 3anucu OONBIINX M MaJIbIX YUCEI C MOMOIIBIO ECATHYHBIX IpoOeit u cteneneit yucna 10,
3alUChIBaTh U OKPYIJISATh YHUCIOBBIE 3HAUEHUS PEalbHBIX BEJIUYMH C UCIOJIb30BAHUEM PA3HBIX CUCTEM
HW3MEPEHUI.

J1eTuMOCTb.

CB0OOTHO OTepUpoBaTh MOHATHEM OCTAaTKa MO MOJAYIIO, MPUMEHSATh CBOMCTBA CPAaBHEHUN MO MOIYIIO,
HAaxO0JIUTh OCTATKH CYMMBbI ¥ IPOU3BEACHUS IO TaHHOMY MOJIYJIIO.

Anrebpandeckue BhIPaKECHHUS

JIpoOHO-paliMOHANEHBIE BHIPAYKEHUSI.

Haxonuth nomycTuMble 3HaUE€HUS TIEPEMEHHBIX B IPOOHO-PAIIMOHABHBIX BBIPAKECHUSIX.

[IpuMeHSITh OCHOBHOE CBOVMCTBO PallMOHANBHOM APOOH.

BrimonHATh TpuBeeHUE anreOpandeckux ApoOeil K o0leMy 3HaMEHATeNo, CIOXKEHHE, YMHOXKEHHE,
JeneHue anrebpandeckux Apooei.

BhITIONTHATE TOXKIECTBEHHBIE MPpeoOpa3oBaHus PAllMOHATBHBIX BBIPAKECHUI.

[TpumensaTh MpeoOpa3zoBaHUs BBIPAKCHHUN TSI PEHICHHs] Pa3lUYHBIX 3a/a4 U3 MaTEMaTHKH, CMEKHBIX
MPEAMETOB, U3 PEAIbHON MPAKTUKH.

Cremnenu.



[IpuMeHsATh TOHATHE CTENEHHW C MLEJIbIM II0Ka3aTelieM, BBINOJHATH MPEoOpa3OBaHMS BbIPAKECHUH,
COZIEpIKAIIUX CTEIICHU C LEJIbIM I0Ka3aTelIeM.

WppatmoHaiibHbIE BbIPaKEHUS.

HaxomuTth pomycTHMble 3HAu€HHsS] TEPEMEHHBIX B BBIPAKEHUSAX, COJEpXKalUuX apudmMeTndeckue
KBaJIpaTHbIE KOPHHU.

BrImonsaTe npeoOpa3oBaHus HPPAMOHAIBHBIX BEIPAKEHHUN, HCIIONb3Ys CBOMCTBA KOPHEH.

VYpaBHEHHUs U HEPABEHCTBA

Pemats kBagpaTHbIE ypaBHEHUS.

Pemate a1poGHO-palimoHaNbHBIE YPaBHEHUSI.

Pemate nuHEHHBIE ypaBHEHUs C IlapaMEeTPAMM, HECIOKHBIE CHUCTEMbl JIMHEHHBIX YpPAaBHEHUN C
rapamMeTpamu.

[TpoBOANTE UCCNIENOBAaHNS YPAaBHEHHUI M CHCTEM YPaBHEHHUH, B TOM YHCIIE C TPUMEHEHHEM I'padUIecKuX
Mpe/ICTaBICHUH (ycTaHABIMBATh, UMEET JIM YpaBHEHHE WJIM CUCTEMa YPaBHEHUM pEILLEHUs, €CIIU UMEET,
TO CKOJIBKO, U TIPOYEE).

[lepexonuTe OT cioBeCcHOW (QOPMYIHPOBKM 3a7auu K €€ anreOpanyeckoil MOJenu ¢ IMOMOLUIBIO
COCTaBJICHUSI YPaBHEHHsI WM CHUCTEMbl YPAaBHEHUW, MHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJYYECHHBIN pe3ynbTart.

[IpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB /Il CPAaBHEHMS, OLICHKH, pellaTh JIMHEHHbBIE HEPAaBEHCTBA C
OJIHOM TEepeMEeHHOM M UuX CHCTEeMBI, JaBaTb TIpadUUecKyl0 WIIIOCTPALUI0 MHOXKECTBA peIIeHUN
HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

OyHKINU

[lonumath ¥ HCHONB30BaTh (PYHKIHMOHAIbHBIE TOHSATUS U SA3bIK (TEPMHHBI, CHMBOJHUYECKHE
0003Ha4YeHUsI), OMPENENATh 3HaueHue (YHKIUU IO 3HAYEHHUIO apryMeHTa, OINpeIeNsiTh CBOMCTBA
dbyakmn o e€ rpaduxy.

CtpouTts rpaduiku (yHKIINN , OMUCHIBATH CBOMCTBA YMCIOBOU (PyHKIMH 10 €€ TpaduKy.

K koHny o0y4enusi B 9 kiacce 00y4alIMACA MOJYYUT CJeAyIONUIUe NpeIMeTHbIe Pe3yJbTaThl:
Uucna v BBIYUCIECHUS

CBoOOIHO oOmepupoBaTh MOHATHUAMU: KOpPEHb N-H CTENEeHHW, CTENEHb C palMOHAIbHBIM MOKa3aTelieM,
HAXOJHUTh KOPEHb N-U CTENeHH, CTENEeHb C PAllMOHATBHBIM MOKa3aTelieM, UCIOJb3Ys IPU HE0OXOAUMOCTH
KaJIbKYJIATOD, IPUMEHSITh CBOMCTBA KOPHSA N-i CTENEHH, CTENEHH C PallMOHAIbHBIM OKA3aTEJIEM.
Hcnonp30BaTh MOHSATHE MHOXKECTBA JCHCTBUTEIBHBIX YHWCEN MPH PEUICHUH 3a/ad, MPOBEACHUU
paccyXJAeHUI U JOKa3aTeIbCTB.

CpaBHUBATh U YHNOPSIOUYUBATH JEHCTBUTENbHBIC YHCIIA, OKPYTJISATh ACHCTBUTEIbHBIC YKCIIA, BBIIOIHATh
MPUKUAKY PEe3yJIbTaTa BRIYUCICHUMN, OLIEHKY YHCIIOBBIX BHIPAXKEHUI.

Anrebpandeckue BhIPaKCHUS

CB0OOIHO OTIEPUPOBATH MOHATHEM KBAJAPATHOTO TPEXUJICHA, HAXOIUTh KOPHU KBAIPATHOTO TpEXUJIeHA.
PacknaapiBaTh KBapaTHBIN TPEXUWICH HA TMHEHHBIE MHOXKHUTEIH.

VYpaBHEHHUS 1 HEPABEHCTBA

Pematp nuHeliHbIe M KBaJpaTHBIE YpaBHEHUS, YPABHEHUS, CBOJIIMECS K HUM, APOOHO-palvOHabHbIC
ypaBHEHHUSI.

Pemrate Hecno)kHbIE KBaIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemrate nuHelHbIE HEpPaBEHCTBA, KBAApPAaTHbIE HEPABEHCTBA, HCIIOJIb30BaTh METOJI HWHTEPBAJIOB,
M300paxaTh pelieHre HePaBeHCTB Ha YHCIOBOW MPSIMOM, 3aITUCHIBATH PEIIEHUE C TOMOIIHI0 CUMBOJIOB.
Pemrate cucteMbl ByX JMHEHHBIX YpaBHEHUU C JIByMs NMEPEMEHHBIMU M CHUCTEMBI JIByX YpaBHEHUM, B
KOTOPBIX OJIHO YPaBHEHUE HE SBIISIETCS JIMHEHHBIM.

Pemrate HecnoxHbIE CUCTEMBI HEIMHEMHBIX YPAaBHEHUU C TapaMEeTPOM.

[TpuMeHsITh METO/IbI PAaBHOCUIIBLHBIX MPE0Opa30BaHMii, 3aMEHbI IEPEMEHHOH, IpauuecKkoro MeToaa mpu
pelIeHnn ypaBHEHUH 3-ii U 4-11 cTeneHen.

Pemrate cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE KBAJPATHOE HEPABEHCTBO,
n300paxaTh pPENICHHE CHCTEMbl HEPaBEHCTB Ha YHCIOBOW MPSMOMU, 3aMHCHIBATh PEIICHHUE C MOMOIIBIO
CHUMBOJIOB.



Pemaths ypaBHEHMs, HEPaBEHCTBA M UX CUCTEMBI, B TOM UHUCIIE C OIPaHUYEHUSIMH, HAIIPUMED, B LIEIBIX
quciax.

[TpoBOANTH UCCNIENOBAaHNS YPAaBHEHHI M CHCTEM YPaBHEHUH, B TOM YUCIIE C IPUMEHEHHEM Irpaduyeckux
IIpe/ICTaBICHUH (yCTaHABIMBATh, UMEET JIM YPAaBHEHHME WJIM CHCTEMa YpaBHEHUM PELLEHUs, €CIU UMEET,
TO CKOJIBKO, U IIPOYEE).

Pemate TekcToBhlEe 3amauM  anreOpanyecKMM CIIOCOOOM C TOMOIIBIO COCTAaBJICHHS ypaBHEHUH,
HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHUS, HEPAaBEHCTBA M HMX CUCTEMBI Ul COCTaBJIEHMS] MAaTeMAaTUYECKOW MOJAEIU
peaJIbHOM CUTYyalluu WIM NPUKIAAHON 33a4d, HHTEPIIPETUPOBATH MOJIyYEHHBIE PE3Yy/IbTAThl B 3alaHHOM
KOHTEKCTE.

YucnoBele NOCIEA0BATENBHOCTH U IIPOrPECCUN

CB0oOOHO  OmepHpoOBaTh MOHATUSMHU: 3aBHUCUMOCTh, (QYHKIUSA, Tpapuk (yHKOHH, MpsMas
MIPOMOPLIMOHAIBHOCTD, JHMHEWHas (yHKIMs, oOpaTHas MNPONOPLHMOHAIBHOCTh, Mapabosa, rumnepbosna,
KYCOYHO-3a1aHHasi (PyHKITHSI.

UccnenoBate ¢GyHKIuioo no e€ rpaduky, ycTaHaBIWMBATh CBOMCTBA (PYHKIMH: OOJACTh OMpENerIeHUs,
MHO>KECTBO 3HAYEHMH, HYIU (YHKIUH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHus U
yObIBaHUS, YETHOCTh U HEYETHOCTh, HAUOOJIbIlIEE M HAMMEHbIIIEE 3HAUE€HU S, aCUMITOTHI.

Pacnio3naBath KBagpaTUUHYIO QYHKIHIO IO (hopMyJie, TPUBOAUTH NPUMEPHI KBAAPATUUHBIX (QYHKIUN U3
peasibHOM JKU3HH, (PU3UKH, TEOMETPHH.

Onpenenars noyuoxeHue rpaduka KBaaApaTUYHON PYHKIIUU B 3aBUCUMOCTH OT €€ K03(pPUIIMEHTOB.
Crpoutp rpaduk KBaapaTUUHOM (YHKIUHU, OMUCHIBATH CBOMCTBA KBaJApaTHUYHON (QYHKUMHU TO €€
rpaduky.

Hcnons30BaTh CBOMCTBA KBAIPATUIHON (DYHKIIUM JIJTsI PEIICHUS 3a/1a4.

Ha npumepe kBaapatuunoil ¢yHkiuu crpouth rpaduk ¢yakmuu y =af(kx + b) + ¢ c momomsio
npeobOpazoBanuii rpaduka Gyakmun Y=Ff(X).

NnmocTpupoBaTh ¢ MOMOIIBIO TpadyKa peabHy0 3aBUCUMOCTb WM IIPOLECC M0 UX XapaKTEPUCTUKAM.
Apugmernueckas 1 reoMeTpudecKas Iporpeccun

CB00OHO ONEpUpOBaTh MOHATUSAMH: IOCIEIOBATENBHOCTb, apU(MeTHdeckass M TIeoMeTpudeckKas
IIPOIPECCHH.

3amaBaTh IOCJEIOBATENBHOCTH pa3HbIMU CIIOCOOAMHU: ONUCATENIbHBIM, TAOJUYHBIM, C IOMOIIBIO
(bopMyIbl N-TO YeHa, peKypPEHTHBIM.

BBINOAHATE BBIYKMCIIEHUS C UCHOJB30BaHUEM (DOpMyI N-ro wieHa apu(PMETHUECKOW M reoMeTpUYEeCcKOn
IIPOrpeccuii, CyMMBbI IIEPBBIX N YJICHOB.

N3006pakaTh 4ieHbl OCIE10BATEIbHOCTH TOYKAMH HAa KOOPIMHATHON IJIOCKOCTH.

Pemare 3amauM, CBS3aHHBIE C YMCIIOBBIMHU IIOCIEIOBATEIbHOCTSMU, B TOM YHCIIE 337a4d U3 PealbHOU
AKHU3HU (C UCIOJIb30BAaHUEM KAJIbKYJIATOPA, LU(POBBIX TEXHOIOTHH).

Pacrnio3HaBath U IPUBOANUTH NPUMEPHl KOHEYHBIX U OECKOHEYHBIX MOCIEI0BATEIbHOCTEN, OrpaHUUYEHHbBIX
II0CJIEI0BATEIbHOCTEH, MOHOTOHHO BO3pacTaromMX (yObIBAIOLINX) MTOCIIEA0BATEILHOCTEH.

Hmerb mnpeacTaBieHHE O CXOAMMOCTH IOCIEIOBATEIBHOCTH, YMETh HAaXOJUTh CyMMY OECKOHEYHO
yOBIBaIOLIEH reOMeTpUYECKOM MPOrPECCHH.

[TpuMeHsATH METOJT MaTEMaTUYECKONH MHIYKIIMY IIPU PELICHUH 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne  |[HaumeHoBaHHE pa3fenoB U TEM IporpamMmel  |[KoanyecTBo 4acos ‘ OnekTpoHHbie (1H(POBHIC)
/T Beero KOHTpOTbHBIE 00pa3zoBaTeNbHBIE PECYPCHI
paboThI
1 |YMUCJIA U BBIYUCJIEHUSI. PanuoHansHbie 11 1 https://m.edsoo.ru/7f419d08
yucia (MOBTOPEHHE)
2 || ®YHKLMMU. Koopaunatst u 17 1
rpaduku. OyHKInn
3 ||AJITEBPANYECKUE BBIPAXKEHU . 7
Bripaxkenus ¢ mepeMeHHBIMA
4 |YPABHEHUSI nu CUCTEMBI 10 1
YPABHEHMHMU. JIuneiinble ypaBHEHNS
5 |UUCIIA U BBIYUCIIEHUA. Crenenp ¢ 6
HaTypaJIbHBIM TIOKa3aTeJIieM
6 ||[AJITEBPAMYECKUE BBIPAXKEHU . 23 1
MHoOrouneHsl
7 ||AJITEBPAMYECKUE BBIPAXKEHU . 14 1
@DopMyITBI COKPAIEHHOTO YMHOKCHUS
8 |UMCIIA Y BBIUMCIIEHUSL. Jlenmvocts || 10 | [
‘9 HQDYHKHI/II/I. Jlunetinas GyHkus || 16 H H
10 |YPABHEHIA nu CUCTEMBI 14
YPABHEHUMN. Cucremsl JIMHENHBIX
ypaBHEHU I
11 |[[ToBTOpeHue, o000OIIEHNE, CHCTEMaTH3aAIUS 8 1
3HaHUHI
IOBIIIEE KOJIMYECTBO YACOB | 136 | 8 [



https://m.edsoo.ru/7f419d08

8 KIIACC

Ne KomnuectBo  |[Qnekrponnbie (1mdpoBbIe)
n/n ||HaumeHoBaHUe pa3aenoB U TEM MPOTPAMMBI 4acoB 00pa3oBaTENIbHBIE PECYPCHI
Bcero|[Kontpo
JIbHBIC
paboThI
1 |YPABHEHUS M HEPABEHCTBA. Hepagenctea || 20 || 1 |https://m.edsoo.ru/7f419d08]
2 |[YMCIIA ¥ BBIUMCJIEHUSL. Keanpatrsiii opers | 17 || 1 || |
3 |YPABHEHUS U HEPABEHCTBA. Ksamparubie|| 17 1
YpaBHEHUS
4  |AJITEBPAUYECKUE BBIPAXEHUS. [lpo6uo-| 17 1
PallMOHAJIBHBIC BEIPAXKCHUA
5 |YPABHEHUS W HEPABEHCTBA. JIpo6uo-| 19 1
pPallMOHAJIbHBIC YPABHCHUA
6 | ®YHKIMN 15 ] 1 | |
7 ||[AITEBPAMYECKUE BbIPAXKEHUS. Crenern || 14 || | |
8 |UMCJIA M BBIYMCIEHUS. JlennmocTs 7] 1 | |
‘9 HHOBTopeHHe, 0000111eH1e, cCUCTEMATH3AIHS 3HAHUI || 10 H 1 H ‘
(OBLIEE KOJIMUECTBO YACOB I10 [IPOTPAMME 136 |8 | |



https://m.edsoo.ru/7f419d08

9 KJIACC

Ne

HanmenoBanue paszieioB u TEM

’KOHI/I‘-IGCTBO 9acoB

|

OnexTpoHHble (LUPPOBHIE)

T1/T1{ IPOT paMMBI Beero |[KoHTpostbHbIe 00pa3zoBaTesbHbIE PECYPCHI
paboThI
1 |oyHKIMN | 25 | 1 |Ihttps://m.edsoo.ru/7f419d08
2 |YPABHEHMA W  HEPABEHCTBA.| 15 1
KBagparHbie HepaBeHCTBA
3 |YPABHEHHMA W  HEPABEHCTBA.| 25 1
YpaBHCHHSI, HEPABCHCTBA U UX CUCTEMBI
4 |YNCJIOBBIE 25 1
I[MOCJIEAOBATEJIbBHOCTHU nu
I[MPOTI'PECCHU
5 ||AJITEBPAMYECKHUE BBIPAXKEHUSA.| 12 1
CreneHp ¢ paroHAILHBIM TIOKa3aTeIeM
6 |[[loBTopeHue, 0000ImeHNE, cucTeMaTn3anus|| 34 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB TIO| 136 6
I[TPOTPAMME



https://m.edsoo.ru/7f419d08

YYEBHO-METOAMYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEEHBIE MATEPHAJIbBI JIJIA1 YUEHUKA

Mepznsk A.I'.,IlonsikoB B.M., ITox pexn. Ilogonsckoro B.E. Anre6pa 8 kiacc, yriyOneHHbINH ypOBEHb

OU®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/7f419d08
https://resh.edu.ru/ poccuiickas 3IeKTpOHHAs ITKOIA

http://school-collection.edu.ru/collection/matematika/ — matepuansl mo matemaTuke B EnquHoi
KOJUIEKIIUU UPPOBBIX 00pa30BaTEIBHBIX PECYPCOB

https://lesson.academy-content.myschool.edu.ru/02.2/07



