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Cocrasutenu: IIIMO yyureneii MateMaTuky, QU3UKH, HHPOPMATHKH

bparck



[NOSAACHUTEJIbBHASA 3AITNCKA

Pabouas mporpamma no anredpe pazpaboTaHa B COOTBETCTBHUH C:

1. ®enepanbubM 3akoHOM OT 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit
Oenepanun".

2. Tlpuxazom MunucrepcTBa npocsemienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287
«O06 yrBepxkIeHNH (peaeparbHOTO rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa
OCHOBHOTO 00111ero 00pa3oBaHMs»

3. Ipuxazom MunucrepcTBa npocsemienus Poccuiickoit @enepanuu ot 18.07.2022 Ne 568
«O BHECEHNHU U3MEHEHUH B (pefiepaibHbIN TOCYAapCTBEHHBIH 00pa30BaTeNbHBINA CTAHIAPT
OCHOBHOTO OOII[Ero 00pa30BaHUM

4. Tlpuxazom MunucrepctBa npocseuienus Poccuiickoit @enepanuu ot 09.10.2024 Ne 704 «O
BHECEHUHU U3MEHEHHM B HEKOTOPBIE MpHUKa3bl MUHUCTEPCTBA IpOCcBelieHns Poceniickoi
denepanyn, kacarommuecs GpeneparbHbIX 00pa30BaTeIbHBIX MPOTPaMM Ha4aJIbHOTO OOIIEro
00pa3zoBaHus, OCHOBHOTO 00I11€T0 00pa30BaHUs U CPEIHETO OOIIEro 0Opa3oBaHU

5. OcHoBHOM ob6pazoBarenbHOM iporpammbl (Haee OOIT) ocHoBHOTO 001IIEr0 00pa3oBaHMsl.

[Iporpamma o anreOpe Ha ypoBHE OCHOBHOT'O 00IIero 00pa30BaHus COCTaBIIEHA HA
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS TPOrpaMMbl OCHOBHOTO OOIIer0 00pa3oBaHus
OI'OC 00O, a Takke OPUEHTHPOBAHA HA LIEJEBbIE IPUOPUTETHI JyXOBHO-HPABCTBEHHOTO
Pa3BUTHUSL, BOCIIMTAHUS U COLUATM3AIMH 00ydaromuxcs, chopmynupoBaHHbie B paboueit
porpamMMe BOCITUTAHHS.

IIporpamma no anredpe packpbIBaeT 1eJid 00pa30BaHMsl, Pa3BUTUS U BOCIIUTAHUS,
00yJaroImXxcsi CpeICTBaMH y4eOHOTO mpeaMeTa «Anredpa» Ha ypoBHE OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

Anrebpa sBnsiercs yacthio OOIT 1 HaxouTCst B OCHOBHOM, (pOpMUPYEeMO ydacTHUKaAMHU
00pa3oBaTeNIbHBIX OTHOIIEHUH, YacTu yueOHoro miaHa. KonuuectBo 4acoB 1o npeamery
anredpa COOTBETCTBYET (eZiepaibHOMY yudeOHOMY TIJIaHy 0a30BOT0 YpOBHS U defepaabHON
paboueil mporpamme.

Ha u3yuyenue anredpsl B 7 — 9 kiraccax orBoautes 3 daca B Hepento u 102 yaca B rog.

Ha ypoBHe ocHOBHOTo 00111er0 00pa30BaHus 3aK/IabIBAeTCs PyHIaMEHT
00111600pa30BaTEIHHON MOATOTOBKHA 00YJAIOITUXCS.

OTOT ypOBEHb HAlpaBJIeH HAa CTAHOBJIEHUE U (POPMUPOBAHKE JIMYHOCTH 00Yy4aroLerocs,
BKJIFOYASL:

— (opmupoBaHuE HPABCTBEHHBIX YOEXKI€HHH, 3CTETHUECKOro BKyca U 3J0pOBOTO 0Opa3a

KHU3HU;

—  BBICOKYIO KYJIBTYPY MEKIMYHOCTHOTO U MEXITHUYECKOTO OOLIEHMS;
— OBJIaJIeHHE OCHOBaMM HayK, TOCYAapCTBEHHBIM sA3bIkOM Poccuiickoit ®enepanumy,

HaBBIKAMM YMCTBEHHOT'O M (PU3UYECKOTO TPy/a;

— pa3BUTHUE CKIIOHHOCTEH, HHTEPECOB, CIIOCOOHOCTH K COLIMAIIbHOMY CaMOOIPEEICHHIO.

B crpykType mporpammsl y4eOHOro Kypca «Airedbpa» s OCHOBHOIO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpXKaTeIbHO-MeToJuueckue JuHuM: «Yucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPAXKEHUS», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUUY.
Kaxias U3 3TUX copepikaTelIbHO-MeTOMUECKUX JIMHUI pa3BUBAETCS HA MPOTSDKEHUM TPEX JIeT
U3yUYeHHsI Kypca, B3aUMOJICHCTBYS € IPYTMMHU €ro JIMHUSAMH. B Xone uzyuenus ydeOHOro Kypca
00y4aromuMcs IPUXOAUTCS JTIOTUYECKU PacCyk1aTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH



S3bIK. B CBSI3U € 3TUM B IporpamMmy yde0HOTO Kypca «Anredpay BKIFOYEHBI HEKOTOPBIE OCHOBBI
JIOTUKH, TPEICTaBJICHHBIE BO BCEX OCHOBHBIX pa3feliaXx MaTeMaTUYecKOro oO0pa3oBaHUS U
CMOCOOCTBYIOIIME OBJIQJCHUIO OOYYAIOMIMMHCS OCHOB YHHUBEPCAIBHOTO MAaTEMaTH4YECKOTO
s3pika. CoJiepKaTeNIbHOM U CTPYKTYPHOU 0COOEHHOCTBIO YyUeOHOTO Kypca «Anredpay sSBIsSETCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxkannie auHUU «Yuclia ¥ BBIYUCICHHS» CIY)KUT OCHOBOM HJIsl JajdbHEUIIEro
W3YYCHHUS MAaTEeMaTHKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS JIOTHYECKOTO MBIIUICHUS,
(OPMHUPOBAHHUIO YMCHHSI ITOJIH30BATHCSI aJITOPUTMAMH, & TAKKE MPHOOPETECHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOJIUMBIX JUISI TIOBCEJIHEBHON XW3HU. Pa3BUTHE TOHITHS O 4YMCIIE HA YPOBHE
OCHOBHOTO OOIIEro oOpa3oBaHMs CBS3aHO C PAMOHAIBLHBIMU M MPPAlMOHAIBHBIMA YHCIAMHU,
(hopMupOBaHUEM MPEACTABICHUN O JEWCTBUTEIBHOM 4YHCIIC. 3aBepIIEHUE OCBOCHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeHEMY 0011eMy 00pa30BaHHIO.

Conepxkanue JAByX anreOpanyecKux JUHUNA — «ANreOpanyeckue BBIPAKCHUSI» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHUIO y  OOydaroLIuXcs
MaTeMaTHYeCKOTo ammapara, HEOOXOJUMOTO Ui pelIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00111€T0 00pa30oBaHUs
yueOHBIi  MaTepuan TpYNOUPYETCs BOKPYT  PallMOHANbHBIX  BbIpaKeHWil.  AnreOpa
JEMOHCTPHUPYET 3HAYCHWE MATEMAaTUKHU KaK SI3bIKa IS TTOCTPOSHUS MaTeMAaTHUYECKUX MOJIEIICH,
OTIMCAHUs TPOIIECCOB W SIBJICHUI pealibHOTO Mupa. B 3amaun oOyueHus anreOpe BXOIAT TakKe
TaNbHEHIIee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOJUMOTO, B YaCTHOCTH, IS
OCBOEHHUSI Kypca HHGPOPMATUKHA, M OBJAJEHUE HAaBBIKAMHU JCTYKTHUBHBIX PAaCCyXICHHI.
[IpeoOpazoBaHue CUMBOJIBHBIX (JOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaKEHHS, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTBY.

Copepxanne (QyHKUMOHAIbHO-TpaQUUYECKOW JIMHMM  HAlEIeHO Ha  IOJy4yeHHue
00yJaroIMMHUCs 3HaHUH O QYHKIIUAX KaK BaKHEHIICH MaTeMaTHYECKON MOJIETH ISl OTIMCAHMS
U HCCIEJOBaHUS Pa3HOOOpA3HBIX NMPOIIECCOB M SIBIEHUI B mpupoje u oOmiectBe. M3yueHue
Marepuaga CHOCOOCTBYET pa3BUTHIO Yy oOOydaloluxcs YMEHHUS HCIOJIb30BAaTh Pa3InYHbIC
BBIPAa3UTENIbHBIE CPEICTBA S3bIKA MATEMaTUKU — CIIOBECHBbIE, CUMBOJIMYECKHE, rpaduueckue,
BHOCHT BKJIaJl B (hopMHpOBaHUE MPEJICTABICHUNA O POJIM MAaTEMaTUKH B Pa3BUTUU LIMBUIN3ALUU
U KYJIbTYpBI.

CornacHo ydeOHOMYy IuTaHy B 7-9 Kiaccax u3ydaercs y4eOHBIM Kypc «Amredpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIC pa3leNbl colepxKaHus: «Yuciaa U BBIUMCICHUS,
«AnreOpanyeckre BhIpaXEHUs», «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUI.



COJEPKAHUE OBYYEHUSA

7 KUIIACC

Yuciaa ¥ BEIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JACCATHYHBIC, MEPEXOJ] OT OJHOW (OpMBI 3ammcu podel K
npyroi. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBHS ¢ pallMOHAIBHBIMY YiciIaMu. Perenue 3agad U3 peanbHOM
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HaTypaJbHBIM IMMOKA3aTeNIEM: OIpeesiCHHEe, MPeoOpa3oBaHne BHIPAKEHUH Ha
OCHOBE OTIpe/ieNIeHus], 3aich 00bIIUX yncel. [IporeHTsl, 3anuch NPOLEHTOB B BUIE POOH U
npobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 33Ja4d Ha MPOIEHTHI, pEeUICHHE 3a7au U3 peaJbHOU
MIPaKTUKH.

[IpumeHeHne Npu3HaKkoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHUOHAIBHOCTH.

Auaredpanyeckue BbIpakeHHs

[IepeMeHHBIE, YHCITOBOE 3HAYEHHUE BBIPAKEHUSA C MEPEMEHHOW. JlomycTHMBble 3HAYEHUS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIPA)KEHUS, MIpaBMIIa MpeoOpa3oBaHusl CYMM M NPOU3BENIEHUH, MpaBUiia PaCKPBITHS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAIBHBIM ITOKA3aTEIIEM.

OpnHouneHnsl U MHOrowieHsl. CreneHb MHOTOUIeHa. Cllo’KeHHe, BBIUNTAHUE, YMHOKEHHUE
MHOrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOMKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. PaznoxkeHne MHOTO4JIEHOB HA MHOKHTEH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHUs, NpaBUila IpeoOpa3oBaHus YpaBHEHUs, PABHOCHILHOCTh
YpaBHEHUH.

JluHeitHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCJIO KOpPHEW JIMHEHHOIO ypaBHEHUS,
peuieHue JUHENMHBIX ypaBHeHMU. CocCTaBieHME YpaBHEHHMHM MO YCIOBHIO 3a1aud. Pemienue
TEKCTOBBIX 33/Jau C [IOMOIIbIO YPaBHEHUH.

JIuHeliHOE ypaBHEHHUE C IByMsl NIEpeMEHHbIMU U ero rpaduk. Cucrema JBYX JTMHEHHBIX
ypaBHEHUH ¢ JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpuMeps! pelieHus TEKCTOBBIX 331a4 C IOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopannata Touku Ha mnpsiMoi. YwucioBele NPOMEXYTKU. PaccrosiHMe MExXIy ABYMs
TOYKAMHU KOOPJAMHATHOU MPSAMOiA.

[IpsimoyronbHast cuctema koopauHat, ocu Ox m Oy. AOcmucca ¥ opIuHaTa TOYKH Ha
KoopAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkumun. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'padux dynkuun y = |X|. ['paduyeckoe perieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC
Yuciia 1 BBIYUCICHUSA



KBagpatuslii kopenb u3 umcia. [loHsTHe 00 HWppanuoHanbHOM 4Hcie. JlecsaTuyHbIe
NpUOIIMKEHNUS UPPALMOHATIBHBIX uncesl. CBOMCTBA apu(pMETHUECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO0 YHUCIIOBBIX BBIPAKEHUI M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auredpanyeckue BbIpaKeHHs

KBanpatublil TpEXUsieH, pa3ioKeHUE KBaPaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas 1poOb. OCHOBHOE CBOHCTBO anreOpamdeckoir npobu. CroxxeHue,
BBIUMTAaHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanmbHbIe BBIpaKEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBoIAUIMXCA K JMHEMHbIM W KBaapaTHeIM. [lpocreiimme npoGHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas nHTEpnpeTanys ypaBHEHUI € JBYMs [IEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Ipumepsl peleHns CUCTeM HEIWHEHMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3374 areOpandecKuM CIIocoOOM.

UucnoBble HEpaBEeHCTBA M HX CBOWcTBAa. HepaBeHCTBO ¢ OAHOM MNEpEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢pyakuun. O6MacTh ONpeneNeHNUsS U MHOXKECTBO 3HadeHUH (yHKIHH. CriocoObl
3aanusi QyHKITUH.

I'padux ¢ynkmuu. Urenue cBoiictB ¢yHKImu mo e€ rpaduxy. Ilpumepsl rpadukos
(GYHKIHMA, OTpaXKaloINX peaabHbIe MTPOIECCHI.

OYHKIMH, ONUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPONOPIUOHATIBHBIE 3aBUCUMOCTH, UX
rpaduxy. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yucsia 1 BBIYUCICHUS

PanmonaneHble yncla, UppalMOHAIBHBIE YHCIIA, KOHEYHbIE U OECKOHEYHBIE JECSITHYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHUCEN, ACUCTBUTEIbHBbIC 4HMCIAa Kak OeCKOHEYHbIe
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JNEHCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSMOM.

CpaBHeHHUE NEHCTBUTENBHBIX 4ucel, apudmMernyeckue NEHCTBUS C JEHCTBUTEIbHBIMU
YUCJIAMH.

PazMepsl 0OBEKTOB OKpYXKAIOIIErO0 MHpPA, JIUTEIBHOCTh MPOLIECCOB B OKPY)KAIOLIEM
MUDE.

[TpubnmxEéHHOE 3HAYEHHE BEIMYMHBL, TOYHOCTh NpuUOIMKeHHs. OKpyriieHue 4YHced.
[Ipukuaka v OLeHKa Pe3yIbTaTOB BHIYMCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIMXCS K JIMHENHBIM.



KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOAALIUXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEH M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HAa MHOKHUTEIIN.

Pemenue  npoOHO-paliOHaNbHBIX  ypaBHEHUW.  PeleHme  TEKCTOBBIX  3a7ad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE ¢ ABYMS NEpEMEHHBIMH W ero rpaduk. PemeHue cuctem IBYX JTHHEWHBIX
YPAaBHEHUN C JByMs INEpEMEHHBIMH. PellleHne cucTeM ABYyX YpPaBHEHHM, OJHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoi creneHu. ['paduueckas nHTepHpeTanys CHCTEMbl YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PernieHue cucTeM JIMHEHWHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHo#. KBanparHele HepaBeHcTBa. ['paduueckas mHTEepmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKUUHA

KBanparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapabGona, KOOpAMHATHI BEPIIMHBI
mapadoJIbl, 0Cb CHMMETPHUH MTapadOoJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucii0BbIe N10CJIEA0BATEIBHOCTH U NMPOIPECCHH

[ToHATHE YMCIIOBOM MOCIEAOBATENIBHOCTH. 3aJaHNE MOCIE0BATENBHOCTH PEKYPPEHTHOMN
dhopmyroit 1 popMysoi N-TO WiIeHa.

Apugpmernueckas U reoMmerpuueckas —mporpeccur. Popmynbl  N-ro  4ieHa
aprupMETUUECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne 4ieHOB apu(PMETHUECKOW M TEOMETPUUECKOW IMPOTPECCHUil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBINA U SKCIOHEHIMAIBHBIN pOCT. CI0KHbIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS TMPOrpaMMbl y4eOHOTO Kypca «Anredpay»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TNPOUUIOMY U HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJAaHWHA M peaM3allil €ro Tpas,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJICHHIO ATHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM TPUMEHEHUEM JO0CTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HA aKTHMBHOE y4acTHE B PENICHUH MPAKTUYECKUX 3a/]ad MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHYECKOTO 0Opa30BaHMs HA MPOTSDKCHUH BCEH
YKU3HH JIJIS1 YCIIENTHOHN Mpo(decCHOHaTBHOM NeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K 3MOIIMOHAJILHOMY M 3CTETUYECKOMY BOCIPUATHIO MAaTEMAaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PACCY)KJIECHUN, YMEHHUIO BUIETh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OPHEHTAIIMEH B JIEATEILHOCTH HAa COBPEMECHHYIO CHCTEMY HAy4dHBIX MPEICTABICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEIOBEKa, NPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl uelnoBeuecKOd MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl Pa3BUTHS IMBUJIM3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTUYECKOM
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIBHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOPpMHUPOBAHME  KYJbTYPbl 3A0POBbA H
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHSTh MaTeMaTHYEeCKUE 3HAaHUA B HHTEpPEcax CBOErO 3/I0POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas Qusnyeckas akTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeloBeKa;

7) 3K0J10THYeCcKoe BOCIIUTAHUE:

OpHEHTAIlMe Ha MPUMEHEHHEe MAaTeMaTUYeCKUX 3HAHWM JUTsl pelieHus 3a7ad B 00JIacTu
COXPAaHHOCTH OKPYKAIOIIEW Ccpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX



MOCJIEJCTBUI ISl OKPY)KAIOIIEH Cpeibl, 0OCO3HAHUEM TJI00ABHOTO XapaKTepa KOJOTHYECKHX
po0JIeM U MyTeH uX perieHus;

8) ajanTanus Kk N3MEHAOIIUMCS YCJIOBUSM COIUAIBLHOM H PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBHUSM B YCIIOBHUSAX HEONPEACAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYCCKYIO JEATSIIbHOCTD, B TOM YHCJIE YMEHUE YUYUTHCS y JAPYTUX
Jrofiei, mpuoOpeTaTh B COBMECTHOM JCSTEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIIETCHIIUU 3
OTIBITA JAPYTHX;

HEO0X0AUMOCTHIO B (DOPMUPOBAHUN HOBBIX 3HAHHI, B TOM YHCJIe (OPMYIUPOBAThH UJICH,
MOHATHUS, TUIMOTE3bl 00 00BEKTaX M SBICHHUSIX, B TOM YHCJIC paHee HEM3BECTHBIX, OCO3HABAThH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BHUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHHUMATh CTPECCOBYIO
CHTYallMI0 KaK BBI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS WU
JeWCcTBUS, GOPMYIUPOBAThH U OIIEHUBATH PUCKH U TIOCIEACTBHS, (JOPMHUPOBATH OIIBIT.

METAITPEMETHBIE PE3YJIbTATBI

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YUeOHbIe el CTBUS
Ba3oBble jJorndyeckue aeiicTBUA:

® BBIBIATh M XapaKTEPHU30BaTh CYIIECCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHSATHM, OTHONIICHUH MEXIy MOHATHSAMHU, (OPMYIUPOBATH OMPEACICHUS TOHATHMH,
yCTaHaBIIUBAaTh CYIIECTBEHHbIN MMPU3HAK KJIaCCHU(PHUKAIIMU, OCHOBAHUA IJ1s1 0000IIeHUs U
CpaBHEHMSI, KpUTEPUU ITPOBOJAUMOIO aHANIN34;

® BOCIPUHHMATH, (OPMYIUPOBATH U NPEOOPA30OBBIBATH CYXKACHUSA: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpEUHs B (pakTax,
JNAHHBIX, HAOMIONEHMSIX M YTBEPXKACHUAX, Mpeajgaratb KPUTEPUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

e JleNlaTh BBIBOJBI C HCIOJIb30BAHWEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX M HWHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JA0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (MpAMbIE U OT MPOTUBHOIO),
MIPOBOJUTH CaMOCTOSTEIBHO HECIOKHbBIE JI0KA3aTeNIbCTBA MAaTEMaTH4YEeCKUX (haKToB,
BBICTPAaWBaTh apTryMEHTAIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI, 0OOCHOBHIBATDH
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh croco0 pemieHus YydeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauboJee MOIXOSAIIMNA C Y4ETOM CaMOCTOSITENIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® JCHOJIb30BaTh  BONPOCHI  KAaK  HCCIEAOBATENbCKMI  MHCTPYMEHT  IO3HaAHUS,
(dbopMynupoBaTh BOMPOCH, (UKCUPYIOIINE MPOTUBOpPEUHE, MPOOIEMY, CaMOCTOSTEIbHO
yCTaHAaBIUBaTh MUCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIINI0, MHEHUE;

® [POBOJUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXHBIM 3KCIEPUMEHT,
HEOOJBIIIOe UCCIIeIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOTO 0OBEKTa,
3aBHCHUMOCTEH 0OBEKTOB MEXy CO00ii;



CaMOCTOSTEIIBHO (POPMYIHPOBATH OOOOIIEHHS M BBIBOJIBI [0 PE3yIbTaTaM IMPOBEAEHHOTO
HAOJIOIEHUS, HUCCIIEOBAHUS, OICHMBATH JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB,
BBIBOJIOB H 000OIIEHHIA;
MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEIIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmueii:
BBISIBIISITH HEJJOCTATOYHOCTh M M30BITOYHOCTH WH(OPMAITUH, JAHHBIX, HEOOXOIUMBIX IS
pelICHHs 3a/1a4H;
BBIOWPATh, aHAIM3UPOBATH, CUCTEMATH3MPOBATH M HMHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IUYHBIX BUJIOB B (POPM MPEICTABICHHUS;
BbIOMpaTh (POpMy IMpeAcTaBIeHUS UHPOPMALMK U WIUIIOCTPUPOBATH pElIaeMble 3a/1auu
CXeMaMHU, JrarpaMMaMu, HHOUW rpaduKoi U MX KOMOWHAIIUSIMH,
OIICHUBATh HAJEKHOCTh MH(MOPMAIMH TI0 KPHUTEPHSIM, MPEUIOKCHHBIM YUUTEIEM WIIN
c(OPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIEe el CTBHUS:
BOCIIPHHUMATh U (OPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSAMHU W IEISAMU
OOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMMCBMEHHBIX TEKCTaxX, JaBaTh MMOSCHEHHS IO XOAY PEIICHHs 3aJad, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;
B X0Jie 0OCY)KJIEHUS 33a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOM TEeMBI, POOIEeMBI,
penraeMol 3anadu, BhICKa3bIBaTh HJICH, HAIlCJICHHBIC HA TOWCK PEIICHHSI, COTIOCTABIIATh
CBOM CY)KJICHUS C CYXACHUAMHU JIPYrUX Y4aCTHUKOB JHaliora, OOHApYKUBATh pa3inuue u
CXOJACTBO TMO3UIMH, B KOppeKTHOW ¢(opme (opmynupoBaTh pa3HOINIACUs, CBOH
BO3paXKECHMUS;
MIPEJICTaBIATh PEe3yNbTaThl PEIICHUs 3aJayd, SKCIIEPUMEHTAa, HCCIEIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUIEHHUS € Y4ETOM 3a/ad MPE3eHTAlUu U
0COOEHHOCTEH ayIUuTOpUU;
MMOHUMATh U UCMOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW U UHIUBUAYAIbHONU pabOThI MPU
pelIeHnH y4eOHbIX MaTeMaTHYEeCKUX 3a/1a4;
MPUHUMATh 11€JIb COBMECTHOM /eATeIbHOCTH, IIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThl, pacnpenensiTh BUIbl paboT, 1OroBapuBaThcs, 00CYKIaTh MPOIECC U PE3yAbTAT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH
y4acTBOBATh B IPYHMHOBBIX (popmax paboThl (0OCYKIeHUS, 0OMEH MHEHHSIMHU, MO3TOBbIE
HITYPMBI U JPYTUe), BHIIOIHATH CBOIO YacTh PaOOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS
C IPYrUMH 4J€HaMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT MO
KpUTEpUsM, cHOpMyIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIe JAeiicTBUS

Camoopranmn3anus:
CaMOCTOSITENIbHO COCTaBISITh IUIaH, AITOPUTM peUIeHUS 3aqaud (WM €ro 4YacTh),
BBIOMpATh CMOCO0 pemeHuss ¢ Y4ETOM HUMEIOUIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHUPOBATh BApPUAHTHI PEIICHUN ¢ y4ETOM
HOBOM HHpOpMaLIHUH.

CaMOKOHTPO.Ib, IMOLMOHAILHBII HHTEJLIEKT:
BIIJIETh CIOCO0AMU CaMOIPOBEPKU, CAMOKOHTPOJSI TpoIlecca M Pe3yibTara pPelieHHs
MaTeMaTH4eCKOH 3a1auu;



® [IpeABUJAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEUICHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJAEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLICHMBAThb COOTBETCTBHE pe3yJbTaTa IEATEIbHOCTU IOCTABIECHHOW LENM U YCIOBUSM,
OOBSICHATH PUYMHBI JOCTHKCHHUS WIIM HEJOCTIDKEHHSI LIEJIH, HaXOAUTh OMIMOKY, J1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce OOy4JarOIIMKCS TOJYYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThI:

Yuciaa v BbIYMCICHUS

BoinonHATh, coderas yCTHbIE M NMUCbMEHHbIE NPUEMBI, apu(pMETHUECKUe ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3Ha4YeHHs] YMCIOBBIX BBIPAXKEHWM, MPUMEHSITh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHUS] 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEpKAIIMX OOBIKHOBEHHbIE U
NeCSITUYHBIE TPOOH.

[lepexonuTh OT 0HOM (OPMBI 3aMKCU YHCEN K APYroi (mpeoOpa3oBbIBaTh IECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECSITUYHYIO IpOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh 4yncia.

BBINOJIHATE NPUKUAKY U OLEHKY PE3yIbTaTa BBIYMCICHUH, OLCHKY 3HAaYCHUM YMCIIOBBIX
BBIPAKECHUH. BBINTOIHATE NEWCTBYS CO CTENIEHAMH C HATYpaJIbHBIMU ITOKA3aTEIISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIN HaTypaJIbHBIX YHCEIL.

PemaTte npakTUKO-OPUEHTUPOBAHHBIE 3alayM, CBS3aHHBIE C OTHOLIEHHEM BEIUYHH,
IIPONOPLUHMOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATE PE3YIbTAThl PELICHAS 33434
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHUsI

Hcnonp3oBaTte anreOpandyeckyr0 TEPMHUHOJOIMIO U CUMBOJMKY, HPUMEHATh €€ B
Ipolecce OCBOCHUs ydeOHOro MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33JaHHBIX 3HAUCHUSIX I€PEMEHHBIX.

BhInonsATe npeoOpa3oBaHus LENIOoro BeIPaKEHHUsI B MHOTOWIEH NPUBEIEHUEM 110J00OHBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BbINOJIHATE yMHOKEHUE OJHOYICHA HA MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKEHUE MHOTOWIEHOB Ha MHOXHUTENIN C IOMOIIBIO BBIHECEHMS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIHUPOBKHU claraeMbIX, IpUMeHeHUs: (GopMysl COKpaméHHOTo
YMHOKEHUS.

[IpumensTh mnpeoOpa3oBaHUs MHOTOWIEHOB JJISi pEIIEeHHs pa3lMyHbIX 3ajJad |3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonb30BaThk CBOMCTBA CTENEHEH ¢ HaTypalbHBIMU MOKa3aTeNIMHU 11 IpeoOpa3oBaHuUs
BBIPAXKCHUI.

YpaBHeHHUS H HEPABEHCTBA



Pemate nuHelHble ypaBHEHUSA ¢ OJHOW MEPEMEHHOW, NPUMEHSS MpaBUja MEPEXOJa OT
UCXOJHOTO ypaBHEHUS K pPAaBHOCWIbHOMY eMy. I[IpoBepsATbh, SBISETCS JM YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JINHEHHBIX YPABHEHUH U UX CUCTEM.

[lonbupate mpuMepsl Map 4YHCEN, SBISIONIMXCS pPENICHWEM JIMHEHHOTO YpaBHEHHS C
JBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIHMHEHHOTO YpaBHEHHS C JBYMS
[IEPEMEHHBIMH, N0JIb3YACh IPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pematps cucrembl ABYX JMHEWHBIX ypaBHEHHH C JByMs MEPEMEHHBIMHU, B TOM 4YHUCIIE
rpaduyecku.

CocTaBiiaTh W pemarh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layM, WHTEPHPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJy4EHHBIN
pe3ynbTar.

LORIN1700

N300paxkaTh Ha KOOpAMHATHOM MpPSMOMl TOYKHM, COOTBETCTBYIOIME 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE TMPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTmeuaTh B KOOPAMHATHOW IJIOCKOCTU TOYKU IO 33aJaHHBIM KOOpJIMHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh € MOMOUIBI0 (YHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXAYy BEJIWYMHAMMU:
CKOPOCTb, BPEMsl, PacCTOSHUE, LI€Ha, KOJMYECTBO, CTOMMOCTb, IMPOU3BOIUTEIBHOCTh, BpPEM,
00BbEM paboTHI.

Haxonuts 3HaueHue (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHHUS M aHaau3a WHPOPMAIINH, U3BJIEKATh U
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpaUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOyuenus B 8 kjiacce 0OydarolIUiCs MOJYYHUT CIEIYIOIIME HpeIMETHbIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHHUSA

Hcnonp30Barh HayalbHbIE MPEACTABICHUS O MHOKECTBE JEHCTBUTENIBHBIX YHUCEN IS
CpaBHEHHUsSI, OKPYTJCHHUS M BBIYMCICHUHN, HM300pa)kaTh AEUCTBUTENBbHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOM.

[IpumeHsaTh MOHATHE apU(PMETHUYECKOTO KBAIAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbHIC
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTH KaJbKYJISATOP, BBEIIOIHATH MpeoOpa3oBaHusl BbIPAKEHUH,
CoJIepXkaluX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OONBIIMX U MalbIX YHCEN C TMOMOIIBIO JACCATUYHBIX Apobed u
creneHei yucna 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHsATh MOHATHE CTENEHU C LENbIM I0Ka3aTelleM, BBIIOJIHATH MpPeoOpa3oBaHUs
BBIPAKEHUH, COAEPKALIUX CTENIEHH C LIEIBIM [TOKA3aTEIIEM.

BbINONHATE TOXJIECTBEHHbIE NPe0Opa30BaHUs PALMOHAIbHBIX BBIPAKEHUH Ha OCHOBE
MIPaBUJI IeHCTBUI HaJl MHOTOWICHAMU U alredpanyecKuMHM JpoOsMu.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUs BBIPAKEHUHA JUISI peLIeHUs pPa3IUYHBIX 3a1ad M3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIBHOMN PAKTHUKH.



YpaBHeHUsI 1 HEPABEHCTBA

Pematp nuHeliHble, KBaJpaTHbIE YPAaBHEHUSI U PALIMOHAIBHBIE YPABHEHMSI, CBOASAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMMU.

[IpoBoauTH IpOCTEHIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUCIIE C
IIPUMEHEHUEM TpapUuecKux IMpeacTaBieHUil (ycTaHaBiIMBaTb, HMEET JIM YpaBHEHHUE WIIU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U Ipoyee).

[lepexoauTs OT clOBeCHOH (OPMYIMPOBKH 33/aud K €€ anreOpandecKod MOJENu C
MIOMOIIBIO COCTAaBJCHUSA YPAaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEpIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB U1 CPABHEHMSI, OLIEHKH, pellaTh JUHEIHbIE
HEpaBEHCTBA C OJIHOM MEPEeMEHHOM U HUX CHCTEMBbI, JaBaThb TI'paUUECcKyl0 WLIIOCTPALUIO
MHO>KECTBA PEIlIEHN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumatb W wHcnonb30BaTh (YHKIUOHAJIBHBIE TIOHATUS M S3bIK  (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAYCHUS), ONPENENITh 3HauYeHWE (PYHKIMU [0 3HAUYCHUIO apTyMEHTa,
OTIpeNIeNsATh CBOMCTBA PyHKIIMH TIO €€ TpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:

y=kix, y=x2, y=x3,y = ||, y = VX, OniCBIBaTH CBOWCTBA YHCIOBO (GYHKIMHK 1O €&
rpaduky.

K xoniy oOydyenuss B 9 kJjacce oOy4aromUiCs TOTYIUT CICAYIONINE MPEIMETHBIE
pe3ynbTaThl:

Yucsia 1 BBIYUCICHUSA

CpaBHMBATh U yIOPAAOYNBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIC YHCIIA.

BoinmonusaTte apudmernyeckue AeMCTBUS ¢ pallMOHAIBHBIMU YHCIaMH, COYETasl YCTHbIE U
MMACbMEHHBIE NPUEMBI, BBITIOJIHATH BEIYMCIICHHS C UPPALMOHAIBHBIMA YUCIIAMM.

Haxonuth 3HaueHHUs CTENEHEN ¢ LEIbIMU MTOKA3aTEIIMU U KOPHEW, BBIUNCIIATh 3HAYECHUS
YHUCJIOBBIX BBIPAKECHUU.

OKpyrisiTe ACUCTBUTEIBHBIE YHUCIA, BBINOJHATh NPUKUAKY PE3YJbTaTa BBIYMCICHHM,
OLICHKY YHCJIOBBIX BBIPAKEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pewrate nuHeEWHbIE W KBaJpaTHbIE YpPAaBHEHUS, YPAaBHEHUS, CBOJALIMECS K HUM,
pocTeire IpoOHO-pallMOHAIbHBIE YPAaBHEHHUS.

Pemiate cuctembl IByX JUHEWHBIX YPaBHEHUU C JBYMs MNEPEMEHHBIMH M CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBIIAETCS JTUHEHHBIM.

Pemats TekcTOBBIE 3amaud anreOpanyuecKuM CIIOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C JBYMS IIE€PEMEHHBIMHU.

[IpoBouTh poCTENILINE UCCIIEOBAHUS YPAaBHEHUN U CUCTEM YPABHEHMI, B TOM UYHUCIIE C
IpUMEHEHHEeM TIpadUUecKuX TMpeacTaBleHUil (ycTaHaBIMBAaTh, UMEET JM YpaBHEHUE WIU
crcTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate snMHeliHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pakaTh peEIICHUE
HEPABEHCTB Ha YMCIJIOBOM MPSMOM, 3allUChIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIKOYAIOLINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOM MPSAMOI,
3aMHChIBAaTh PELUIEHUE C IOMOIIBI CUMBOJIOB.



Hcnonb30BaTh HEpaBEHCTBA P PELIEHUH PA3IMUHBIX 3a1a4.

DyHKUUHA

Pacrnio3naBate (hyHKIMH M3ydeHHBIX BUAOB. [10Ka3bIBaTh CXEMAaTHYECKU PACIIOJIOKECHUE
Ha KOOPJIMHATHOM IIocKoCcTH rpadukoB GyHkimid Buga: Y = kX, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y =x3, y=1X Yy = |x|, B 3aBHCHMOCTH OT 3HauyeHHH KO(P(HUIHCHTOB, OMUCHIBATH
CBOWCTBA (PYHKITHIA.

Ctpouth 1 M300paXkaTh CXEMaTHUECKH TPaPUKH KBAJPATUYHBIX (YHKIUH, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHUN N0 UX TpapHrKaMm.

Pacnio3naBare  KBaJpaTH4yHyl0 (QYHKOUIO 10 ¢GopMyle, TMPUBOAUTH IPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPHUU.

YuciioBble N0OCT€10BATEIBLHOCTH U NPOTPeccuu

Pacnio3naBath apu(pMeTHUECKYIO0 U F€OMETPUUECKYIO MPOTPECCUH IIPU Pa3HBIX CIOCcOOax
3aJlaHusl.

BbINONHATE BBIYMCIEHUS C WCIOJIb30BaHUEM (opMyn N-ro ujieHa apudMeTrundeckon u
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4aeHbl NOCIeI0BATENBHOCTH TOUKAMH Ha KOOPAUHATHOM TIOCKOCTH.

Pemats 3amaun, cBsi3aHHBIE C YMCIOBBIMU MOCIIEI0BATEIBHOCTIMH, B TOM YHCIIE 337a4U
W3 peabHOM )XU3HU (C UCTIOIB30BAHUEM KaIbKYISITOPA, IU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KosmnyecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Konrpoabnbie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 4 .P 2 1
HCJIA ¥ BBIYKUCIIEHUS. PalMoOHaIbHBIE YUCIIa 5 https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
ATITOpAITECKILe BHIPAKEHI https://m.eds00.ru/7f415590
bu6moreka [IOK
2 1
3 | YpaBHCHHS H HEpARCHCTE 0 https://m.eds00.ru/7f41590
bu6mmoreka [IOK
4 | Koopmunarsi u rpaukit. Pymkui 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> | Hosropenie n obobumene 0 L https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne (uu¢posrIe)
HaumeHnoBaHue pa3iesioB U TeM MPOrPaMMBbI KonTpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
bubmmoreka [{OK
1 4 .K 1
ucina u BeraucieHus. KeaiparHpie KOpHU 5 https://m.edsoo.ru/7f417af8
) Uucna u Beravciienns. CTeneHb ¢ eTbIM 7 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpandeckue BeipakeHus1. KBaapaTHbIit 5 1 bubmuorexa [JOK
TpEXUICH https://m.edsoo.ru/7f417af8
Anrebpandeckue BeIpaxeHUs. Anredpanyeckas bubnuoreka [IOK
4 15 1
Ipo0k https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHCTBA. KBasipaTHbie bubmuorexa [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
bub OK
6 | YpaBHeHus u HepaBeHCTBA. CHCTEMbI ypaBHEHUM 13 h tI/tIpJSI:I;I/(r)T:.eeI?S(E).ru 175417418
bub OK
7 | YpaBHeHus u HepaBeHCTBA. HepaBeHCcTBa 12 1 h Epgﬁ:ﬁiﬁiilru 176417418
8 | ®ynkuuu. OCHOBHBIE MOHATHUS 5 Bubmiorexa LIOK
YHICHIH. https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 | @ 4 9
YHILUHH. HHCI0BBIC pyHicLILH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 | II 6 2
OBTOpeHHe i 0000weHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
Ne (uudgposbie)
HaumeHnoBaHue pa3iejioB U TeM MPOrPaMMBbI KonTpoabnbie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 | Yucna u Beruncienus. [leficTBUTENbHBIE Ynca 9 bubmmorexa LIOK
' https://m.edsoo.ru/7f419d08
) VYpaBHEHUS 1 HEPABEHCTBA. Y PABHEHUS C OJTHOM 14 1 bubnuorexa [JOK
nepeMeHHO I https://m.edsoo0.ru/7f419d08
bu6moreka [IOK
. i 14 1
3 | YpaBHenus u HepaBeHCTBA. CHCTEMBI YpaBHEHUH htts://m.eds0o.ru/7£419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHUs 1 HepaBeHCTBa. HepaBeHCTBA 6 httos://m.eds0o.ru/7£419d08
bu6mmoreka [IOK
5 | @ 16 1
YHIHIH https://m.edsoo.ru/7f419d08
bu6 OK
6 YuciioBele HOCIEN0BATEIBHOCTH 15 1 hgp:j;:;iﬁ;ilru 17§419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3AITUS 18 1 bu6mmoreka [JOK
3HAHHH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN IMTPOT'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
NpoBepsieMoOro N
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 BbinonHATh, coderas yCTHbIE M IHUCbMEHHBIE NPHUEMBI, apu(pMETHUYECKHE
' JNEUCTBUS C pallMOHAIbHBIMU YHCIAMHU
Haxonuth 3HaueHUs YUCIOBBIX BBIPAKEHUN, NPUMEHITh pPa3HOOOpa3HbIE
1.2 crnocoObl W HpUEMBI  BBIYMUCICHUS 3HAYEHWH JIPOOHBIX  BBIPAXKEHHI,
coJiepKaliuX 0ObIKHOBEHHbIE U JIECATUYHBIE IPOOHU
[lepexonuTe OT ogHOW (OpPMBI 3alUCH 4YuCeNl K JIpyroi (mpeoOpa3oBBIBATH
1.3 JECSITUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
1.4 CpaBHUBATh U YHOPSAOYMBATH PAIIMOHAIBHBIE YHCIIA
1.5 OKpyrisaTe yncna
BbINoNHATE NMPUKUAKY U OLEHKY pe3ysibTaTa BBHIYHUCICHHM, OLEHKY 3HAYeHUN
1.6 YHCIIOBBIX BBIpayKEHUHN. BBINOTHATH AEWCTBUS CO CTENEHSIMH C HATYpaJbHBIMU
MoKa3aTeasiMu
17 [IpuMeHsITh NpU3HAKKU JEIUMOCTH, Pa3okKeHNEe Ha MHOKUTEIH HAaTypaJlbHbIX
' quce
PemaTth npakTHKO-OPUEHTUPOBAHHBIE 3a/1ayM, CBSI3aHHBIE C OTHOLIEHUEM
18 BEJIMYMH, MIPOMOPLHUOHATILHOCThIO BEJTMYMH, MPOLEHTAMH, UHTEPIPETUPOBATH
' pe3ynbTaThl pelIeHUs 3aJad ¢ y4ETOM OrpaHUYEHUN, CBS3aHHBIX CO
CBOMCTBaMH pacCMaTpUBaeMbIX OOBEKTOB
2 AnreOpandeckue BhIpaXKEHUs
51 Hcnonb3oBarh anredpandeckyro TEPMHUHOJIOTHIO U CUMBOJIMKY, IIPUMEHSTH €€
' B IIPOLIECCE OCBOEHHS YueOHOTO MaTepHuaa
99 Haxonuth 3HayeHHs OYKBEHHBIX BBIPQKEHHUH MPU 3aJaHHBIX 3HAYCHHSIX
' TIEPEMEHHBIX
53 BoinonHaTe peoOpazoBaHusl 1IEJI0TO BBIPAXKEHUS B MHOTOUJICH MPUBEACHUEM
' HOJIOOHBIX CIIaraeMbIX, PACKPbITHEM CKOOOK
24 BBINONIHATE yMHOKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOIOYIEHAa Ha
' MHOTO4JIEH, TPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH
OcymiecTBIATh  pa3lOKEHUE MHOTOYWIEHOB HAa MHOMUTEIM C IOMOUIBIO
2.5 BBIHECEHHMsSI 3a CKOOKHM OOIEro MHOXUTENs, TPYNIHPOBKU CJaraeMblx,
npUMeHeHHs GOPMYIT COKPALIEHHOTO YMHOXKEHUS
2.6 [TpumeHnsTh MpeoOpazoBaHKsi MHOTOWICHOB JUIs PELICHHsI pa3IMYHbIX 33a4 U3




MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM ITPaKTUKU
27 Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEIAMHU JUIA
' npeoOpa3oBaHust BEIPAXKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemrate nuHeElHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, INPUMEHSAsS IpaBHIIa
3.1 nepexoja OT HCXOJHOIO YPaBHEHHs K DPaBHOCWIBHOMY eMy. lIpoBepsrs,
SIBJISIETCS JIM YNCIIO KOPHEM YPaBHEHUS
39 [TpumensTh rpaduyeckre METOIbI IPU PEUICHUN JIMHEHHBIX YPaBHEHUH U MX
' CHUCTEM
33 [logOupars npuMepsl MHap YUCEN, SBISIIOIMIMXCS PEIIEHUEM JIMHEHHOTO
' YpaBHEHUS C ABYMS IEPEMEHHBIMU
CrpouTh B KOOPJIMHATHOW MJIOCKOCTU IpauK JIMHEHHOTO YpaBHEHUS C IBYMS
3.4 MEPEMEHHBIMHU; TOJIB3YSICh T'padUKOM, TPUBOJIUTH MPHUMEPHI PELICHUS
ypaBHEHUS
35 Pemrate cucremsl IByX JUHEHWHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMHU, B TOM
' qucie rpaguuecku
CocraBiATh M pemaTh JHMHEMHOE YPABHEHHWE WM CHCTEMY JIMHEHWHBIX
3.6 YpPaBHEHUN MO YCJIOBHUIO 33/1a4¥, WHTEPIPETHUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJja4y IOJTYyYEHHBIN pe3yabTaT
4 Koopaunats! 1 rpaduku. OyHKIIIN
N3obpaxaTh Ha KOOPJIWHATHON MPSAMOUN TOUYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
4.1 KOOpAMHATaM, JIydd, OTpPE3KH, HWHTEpBajibl, 3allUChIBATh  YHUCIIOBbBIE
MIPOMEXKYTKH Ha alNreOpandeckoMm si3bIKe
4.2 OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJAUHATaM
4.3 CtpouTts rpaduku muHeHHBIX QyHKIUNA. CTpouTh rpaduk hyHKIINA Y = [X|
OnuceiBaTh € MOMOILIBI0 (YHKIHMM HW3BECTHBIE 3aBUCHUMOCTH  MEXKIY
4.4 BEJIMUYMHAMU: CKOPOCThb, BPEMS, PACCTOSHUE, LIEHY, KOJIMYECTBO, CTOUMOCTD,
POU3BOIUTEIILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHre (GyHKIMH 110 3HAYSHHIO €€ apryMeHTa
[Tonumarp rpaduyeckuii crnocod MpencTaBiICHUs M aHaAlIW3a HHPOpPMAIUH,
4.6 U3BJIEKATh W HWHTEPIPETHPOBATH HHPOpPMAIHMIO U3 TpadUKOB peanbHbIX
MPOLIECCOB U 3aBUCUMOCTEMN
8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yabTATHI 0CBOCHUSI OCHOBHOM
NnpoBepsaeMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna u BBIYMCIEHUS
11 Hcnonb30BaTh HayalbHbIE MPEJICTABICHHUS O MHOXECTBE AECHCTBUTEIBHBIX
' qyucenl IS CPaBHEHUS, OKpYIVIEHUS W  BBIYMCICHUH, HU300paXkaTh




JEHCTBUTEIIbHBIC YACIIA TOYKAMU HA KOOPIAMHATHOM IIPSIMOU

1.2

[IpumensTh moHATHE apUPMETHYECKOTO KBAAPATHOTO KOPHS, HAXOIHUTH
KBaJpaTHbIE KOPHH, UCIOJNB3Yys MpU HEOOXOJAUMOCTH  KaJbKYJATOD,
BBITIOJIHATE NTPE0OPa30BaHUs BBIPAKCHHM, COJIEPKAIUX KBAAPATHbIE KOPHHU,
UCII0JIb3Yysl CBOMCTBA KOpHEN

1.3

Hcnons3oBare 3amucu OOJBIINMX W MajbIX YHCEN C IIOMOIIIBKO JCCATUYHBIX
npoOeit u creneHedt yucia 10

Anrebpandeckue BbIpaKEHUs

2.1

[IpuMeHsTh TOHATHE CTENEHM C IEJBIM ITI0Ka3aTelieM, BBIMOJHATh
npeoOpa3oBaHus BEIPAKEHUN, COACPKAIINX CTEMEHHU C IETBIM MMOKa3aTeIeM

2.2

BEIMONHATE TOXIECTBEHHBIE MPEOOpPa30BaHUsI PAIMOHAIBHBIX BBIPAKEHHUH
Ha OCHOBE TMpaBWJI JCWCTBUI HaJ MHOTOWICHAMH W alreOpamyecKuMH
IpoOsiMu

2.3

PacknanpiBate KBagpaTHBIA TPEXUIEH HA MHOKUATEIN

24

[IpumensTs npeoOpa3zoBaHUs BBIPAXKEHUM JUIsl pEelIeHUs pa3IMuYHBbIX 3a]ad
W3 MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEATBHON TPAKTUKHU

VYpaBHEHHS U HEPABEHCTBA

3.1

Pemate nuHelHBIC, KBagpaTHBIC YpaBHEHUS W paIllMOHAIBHBIC YpaBHEHUS,
CBOJSIILIMECS K HUM, CUCTEMBI IBYX YpaBHEHUH C IBYMs IIepEMEHHBIMU

3.2

[IpoBoauTh MpoCTEMIIINE UCCIIEIOBAaHNS YPABHEHUI U CUCTEM ypaBHEHUM, B
TOM 4YHCIIe C MPUMEHEHHEeM TpaduyecKuX MpeicTaBIeHUN (ycTaHABIUBATh,
MMeEeT JIM YpaBHEHHE WJIM CUCTeMa YpaBHEHHM pEelIeHHs, €Cld UMEET, TO
CKOJILKO, ¥ TIpOYEee)

3.3

[lepexonuTe OT ciioBecHOW (GOPMYIUPOBKH 3a1adyu K e€ anreOpanyeckoit
MOJIETIM C TIOMOILBIO COCTaBJCHUS YpPAaBHEHHUS WJIM CHCTEMbl ypaBHEHHI,
UHTEPIPETUPOBaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJauyd MOJIy4EHHBIH
pe3ynbTart

3.4

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCPaBCHCTB /Jid CpaBHCHHA, OILCHKH,
peuarb JIMHEHHBIE HEpaBCHCTBA C O,I[HOﬁ nepeMeHHoﬁ 1 UX CUCTCMbI, 1aBaTb
rpa(bnqecxy}o HWIUIIOCTPALUIO MHOXKECTBA peH_IeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI
HCPAaBCHCTB

OyHKIMU

4.1

[TonuMaTh ¥ HCIOJB30BaTh (YHKIUOHAIbHBIE MOHITUSA U S3bIK (TEPMUHBI,
CHUMBOJIMUECKHE OO0O3HAYEeHUs), OIpelNesATh 3HadeHue (QyHKIMHU 10
3HA4YEeHUIO apryMEHTa, OIpeesATh CBOMCTBA (PyHKIMH 10 €€ rpaduky

4.2

CrpouTth rpauku eMEeHTapHbIX QYHKIUHN BUta: y = k/x
y=k/X , y =X?, y = X8, y = ||, OUCBHIBaTh CBOWCTBA YUCIOBON (YHKIUH IO €&
rpaduxy




9 KJIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111eTr0 00pa30BaHu s
pe3yJabTara
1 Yucna v BEIYMCICHUS
1.1 CpaBHHBATH U YIIOPSAI0YMBATH PALIMOHATIBLHBIE U UPPALIMOHAIBHBIC YHCIIA
BeimosHATh  apudMeTHdecKkue JEHCTBUS C PAMOHAIBHBIMU YHCIIAMHU,
1.2 COYeTasl YCTHBIE M TMHCbMEHHBIC NPUEMBI, BBITOJIHATH BBIYUCICHUS C
HUPpAIMOHAIEHBIMU YHCIIAMH
13 HaxomuTe 3HaueHHs CTENEHEN C IMEeIbIMU TOKa3aTelIsIMH M KOPHEM,
’ BBIYUCIISTH 3HAYEHUS YUCIIOBBIX BBIPAKEHUN
14 OKpyrisaTh JAEUCTBUTENBHBIC YKCIIA, BBITIOJHATH NPHUKUIKY pe3yibTara
' BBIUHCIICHUH, OLIECHKY YMCIOBBIX BBIPAKECHUN
2 VYpaBHEeHUS 1 HEPaBEHCTBA
91 Pemrate nuHeliHbIC U KBaJpaTHBIE YpaBHEHUS, YPaBHEHUs, CBOISIINAECS K
HUM, TIPOCTEHIINE TPOOHO-PANMOHATILHBIE YPaBHEHUS
Pemrate cuctembl ABYX JMHEHHBIX YPaBHEHHU C ABYMS NEPEMEHHBIMH U
2.2 CHUCTEMBI JIBYX YpPaBHEHHH, B KOTOPBHIX OJHO YpPaBHEHHE HE SIBIISCTCS
JIMHEHHBIM
Pemate TekcTOBBIE 3amaun  anreOpauvdecKuM CIIOCOOOM € TIOMOIIBIO
2.3 COCTaBJICHUSI YpaBHEHHUS WM CHCTEMBl JBYX YpaBHEHUH C JByMs
TepeMEHHBIMU
[IpoBoauTh poCTENIIINE UCCIIEIOBAHUSI YPABHEHUN U CUCTEM YpaBHEHUH,
54 B TOM YHCJIE C MPUMEHEHHEM TI'papUYECKUX MPEACTABICHUN (HArpuMep,
' yCTaHaBJIMBATh, UMEECT JIM YPABHCHUE WJIM CUCTEMA YPaBHEHUU PEIICHHMS,
€CJIM UMEET, TO CKOJIBKO)
Pemrate nuHEHBIC HEpaBEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, U300pakaTh
2.5 pelieHne HEPaBEHCTB HAa YHCIIOBOM MPSMOM, 3alKChIBaTh PEIICHUE C
IIOMOIIILIO CUMBOJIOB
Pemarp cucCTeMBI JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABCHCTB,
26 BKJIFOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHCTEMBbI
' HEPaBEHCTB Ha YHCIOBOW NPSIMOW, 3aIUCHIBATh PEIICHHE C TOMOIIBIO
CHMBOJIOB
2.7 Hcnonp30BaTh HEpaBEHCTBA IPU PELICHUH PA3ITUYHBIX 33434
3 OyHKIMH
PacnioznaBate (pyHKIIMM M3ydeHHBIX BUIOB. [lO0Ka3bIBaTh CXeMaTUYECKU
31 pacrosoKeHue Ha KOOPAMHATHOM MIOCKOCTH rpadukoB QyHKIUN BUAA:
' y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3HAYECHHIi
KO3 PHIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMUH
3.2 [Toka3pIBaTh CXeMAaTHUUECKH PACIOJIOKEHUE HA KOOPAUHATHOM MIOCKOCTH




rpaukosB Kuui Buga Y = VX, Y = |X| ¥ olmuceIBaTh CBOMCTBA KIOIUH
YH YH

Ctpouth ® u300paxaTh CXeMaTH4YeCKH TpaduKu KBaIpaTUIHBIX

3.3 (GyHKIMH, ONHCHIBATH CBOWCTBA KBAaAPAaTHUHBIX (YHKIMHA 1O HX
rpadukam
Pacnio3naBare KkBampaTHuHyl0 (QYHKIUIO 10 ¢dopMmyne, MPUBOIUTH
3.4 OpUMEpbl  KBAJPAaTHYHBIX (YHKUWHA W3 peajbHOW IKU3HH, (HU3UKH,
reOMETPUHI
4 ApudpmeTrueckas ¥ reOMeTpruYecKas Mporpeccuu
41 Pacnio3naBate apuMEeTHYECKyI0 U TEOMETPHUYECKYIO IPOTPECCUU IPH
' pa3HBIX CII0co0ax 3aJaHusl
BbInonHATE  BBIUMCIEHMS € UCHOJb30BaHUEM (opmyn N-Tro ueHa
4.2 apuMeTHyecKoil M TeoMEeTPUYECKOM IpOrpeccui, CyMMbl MEPBBIX N
YJIEHOB
43 N300paxkaTe 4jeHbl MOCIEI0BAaTENbHOCTH TOYKAMHM Ha KOOPAMHATHOM
' IIOCKOCTH
Pemats 3aaun, cBS3aHHBIE C YHCIOBBIMU MOCJIEI0BATEILHOCTSIMH, B TOM
4.4 YUCJIe 3a/1a4d U3 PEATbHOU >XU3HU (C MCIOIB30BAHUEM KAJIBKYJISATOPA,

M (POBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA
1 Yucna v BEIYUCICHUS
JpoOu 0OBIKHOBEHHBIC M ICCATUYIHBIC, TIEPEX0JT OT OJHOU (POPMBI 3aIHCH IPOOCH
1.1 K apyroii. [lonsitue panimoHaibHOTO YUCIA, 3aMKUCh, CPABHEHUE, YIIOPSI0UYNBAHIE
palMoOHaIBHBIX YUCEI
12 ApudmMernueckre IEHCTBUS C palMOHAIBHBIMH 4YHMCIIaMU. PermieHue 3amayd w3
' peanbHOM MPAaKTUKU HA YacTH, Ha IpoOur
13 CreneHb ¢ HaTypaJbHBIM TIOKa3aTeJeM: OIpeIesieHHe, MpeoOpa3oBaHUe
' BBIPAKEHUI HA OCHOBE OMPEICTICHUS, 3aMICh OOJIBIINX YUCE
14 [IponieHThI, 3aKUCh MPOILIEHTOB B BUJIE poOU U ApoOM B BHUAE MPOIEHTOB. Tpu
' OCHOBHBIE 33/1a4W Ha MPOIICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHOUN MPAKTHKU
15 [IpuMeHeHre TPU3HAKOB JEIMMOCTH, Pa3JIOKEHUE Ha MHOKHUTEIN HATYPaTbHBIX
' qucel
1.6 PeanbHbIE 3aBUCUMOCTH, B TOM YHUCJIE NIPsIMasi U 0OpaTHast MPOTIOPIHUOHATBHOCTH
2 AnreOpandecKkuie BRIpaXKSHHS
21 ITepemeHHbIEC, 4YMCIIOBOE 3HAYEHUE BBIPAKECHUS C TEpPEeMEHHOM. JlomycTuMble
' 3HAYEHHS TTEPEMEHHBIX
59 [IpencraBieHre 3aBUCUMOCTH MEXIY BeJIWYMHAMH B BUAe  (POPMYIBI.
' Boruncnenus no popmynam
2.3 [IpeoOpazoBanrie OyKBEHHBIX BHIPAKEHUMN, TOXK/IECTBEHHO PAaBHBIE BHIPAKEHUS
24 CBoiicTBa CTENEHH C HATYPAJIbHBIM MTOKa3aTeIeM
95 Opnounensl u MHOrowieHsl. CreneHb MHorowieHa. CliojkeHUE, BBIYHTaHUE,
' YMHO>KE€HUE MHOTOYJIEHOB
26 @opMysbl COKpPAIIEHHOTO YMHOXKEHHS: KBaJIpaT CyMMbl U KBaJpaT pPa3HOCTH.
' ®dopmyra pa3HOCTH KBaapaToB. Pa3ioxeHne MHOTOUWJIEHOB HA MHOXKUTEITU
3 YpaBHeHus
31 YpaBHeHHE, KOPEHb ypilBHeHI/I}I, npaBuia MpeoOpa3oBaHUs  yYpaBHEHMS,
PaBHOCHIILHOCTb YpaBHEHUM
3. JluneliHoe ypaBHEHHE C OJHOM NEPEMEHHOW, YHCIO KOPHEH JIMHEMHOTro
' ypaBHEHUS, pellleHue TNHEHHBIX YpaBHEHHMA
33 CocraBiieHHe ypaBHEHHUU IO YCIOBHIO 3aJaud. PernieHue TEeKCTOBBIX 3a/Jau C
' MOMOIIBIO YPaBHEHHUI
3.4 JIuHeiHOe ypaBHEHHE C IBYMS MMEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JMHEWHBIX YpaBHEHUU C JIByMsI TIepeMeHHBIMH. PemieHue cucrem
3.5 ypaBHEHUH CmOcOoOOM TMOACTaHOBKU. lIpuMepsl perieHus TEKCTOBBIX 3aad C
MIOMOIIBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpadpuku. @yHKIuu




4.1 Koopaunara Touku Ha npssmMon
42 Uucnossle nmpoMexyTkd. PaccrosiHMe Mexay AByMs TOYKaMU KOOPIMHATHOM
' psAMOit
43 [IpsmoyronpHas cucrema koopauHat, ocu OX u Oy. Abcrucca U opauHATa TOYKH
' Ha KOOPAMHATHOM IIOCKOCTH
44 [Ipumepsr rpadukoB, 3amaHHbIX (opmyramu. UteHume TpapuKOB peaTbHBIX
' 3aBHCHMOCTEH
4.5 [onsitne Gpynkmun. ['paduk ¢pynxmnun. CBoiicTBa GyHKINUN
4.6 Jluneitnas ynkuus, e€ rpaguk. I'papuk pynkuun y = [x|
4.7 I'padmueckoe perieHre TMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX ypaBHEHUN
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 Yucna v BBIYMCICHUS
11 KBanpatusiii kopeHb u3 uucna. [loHsTHe 00 wuppauOHAIBLHOM YHCIIE.
' JlecaTUYHBIE TPHONMKCHUS MPPAMOHATBHBIX YHACEIT
CpoiictBa apupMeTHUYECKUX KBaJpaTHBIX KOpHEH U UX TNPUMEHEHHE K
1.2 peoOpa3oBaHUI0 YHUCIOBBIX BBIPAKEHUM W BBIYUCICHHSAM. JlelcTBUTEIbHBIE
qucia
1.3 CreneHsb c 1eNbIM MoKasaTeseM 1 €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUCia
2 AnreOpandeckue BbIpaXKEHUS
2.1 KBagpaTHslil TpéXuiieH, pa3iokKeHne KBaJApaTHOTO TPEXUICHA HA MHOKUTEN
2.2 Anrebpaundeckas 1po0b. OCHOBHOE CBOMCTBO aire0pandecKkoi 1poou
2.3 CrnoxeHue, BRIYUTaHNUE, YMHOKCHHE, JICJICHHE allTeOpandecKux Apooeit
2.4 PanrionanbHbIE BRIpKEHUS U UX TIPe0Opa3oBaHue
3 VYpaBHEHUs U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, (opMyina KOpHEM KBaJpaTHOro ypaBHeHHUs. Teopema
' Buera
3.2 Pemienne ypaBHeHMi, CBOAAIIMXCS K TMHEHHBIM U KBaJIpaTHBIM
3.3 [Ipocreiire npoOHO-pallMOHANBHBIE YPaBHEHUS
I'paduueckass uMHTEpHpeTalus ypaBHEHMH C JIBYMs IE€PEMEHHBIMU U CHCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ JByMs NepeMeHHbIMU. llpumepsl perieHus cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS IIEpEMEHHBIMU
3.5 Pemienne TeKCTOBBIX 3aau alreOpandeckuM crocoOom
3.6 YucnoBble HEPaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TEpEMEHHON
3.8 PaBHOCHIBHOCTE HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJHOM MepeMeHHOMN




4 OyHKIIUU
41 [onsitne pynxmuu. OOnacTh ONMpeaeneHUs] 1 MHOXKECTBO 3HAYECHUH (DYHKIHU.
' Crioco0bl 3a1auust GYHKIMI
4.2 I'padux Gpynkuu. Urenue cBoiicTB hyHKIMHU 1O e€ rpaduky
4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI
44 OyHKIMHM, OMHUCHIBAIOIIME TMPSIMYI0 W OOpaTHYIO TMPOTOPIHOHAIHHBIC
' 3aBUCUMOCTH, UX rpapuKu
4.5 OyHKIUU Y =X,y = X3
4.6 OyHkuu Y = [IX, Yy = |x]|
4.7 I'padmueckoe perieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 Yucna v BBIYMCICHUS
11 ParmoHansHbIe YMCla, HWppalMOHATIBHBIC YHCIA, KOHEYHbIE M OECKOHEYHBIE
' JIECTHYHBIE POOH
MHOXECTBO JIEHCTBUTEILHBIX YHCE, JCHCTBUTEIbHBIC YHCIa KaK OECKOHEUHBIe
12 JecsITUUHbIe IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JIEMCTBUTENbHBIX YHCEN U KOOPAUMHATHOW NpsiMoi. CpaBHEHHE NEHCTBUTEIbHBIX
quce
1.3 ApubdmMernueckne TeUCTBUS C JCHCTBUTEIHLHBIMH YHCIAMU
W3mepenus, npubnmxeHus, oueHKU. Pazmepbl 0O0bEKTOB OKpYXAlOIIero MHpa,
14 JUIUTEIBHOCTh MPOLECCOB B OKpyxkatomiem wmupe. [IpubnmxénHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpuOmmkenus. Okpyriaenue yucen. [Ipukuaka u oreHka
PE3yNIbTaTOB BBIUMCICHUN
2 VYpaBHEeHHS 1 HEpaBEHCTBA
2.1 VYpaBHEHHUsI C OJTHOM MEPEeMEHHON
2.2 JluneitHoe ypaBHeHue. PeieHre ypaBHeHUH, CBOASIINXCS K TMHEHHBIM
2.3 KBanpatnoe ypaBHeHue. Penienue ypaBHeHH, CBOASIINXCS K KBaJPaTHBIM
54 buxBanpatHoe ypaBaenue. [Ipumeps! petieHus: ypaBHEHUI TpeTheil 1 4eTBEPTOH
' CTEeTeHel pa3oKEeHHEM Ha MHOKUTEIH
2.5 Pemenue npoGHO-paliioHaIbHBIX YPAaBHEHUN
2.6 Cucremsl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU H €ro rpaduk
2.8 Pemienune cucrem IByX TUHEHHBIX YpaBHEHUH C IBYMS NIEpeMEHHBIMU
59 Pemienue cucreM AByX ypaBHEHHH, OJZHO M3 KOTODPBIX JIMHEHHOE, a Jpyroe —
' BTOPO#H CTENeH:
2.10 I'paduueckas MHTEpIIpeTALlUs CUCTEMBl YpaBHEHUH C IBYMS IEPEMEHHBIMU
211 Perenne TeKCTOBBIX 33au alreOpandeckuM crocoOom




212

HucnoBsle HEPaBEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHEHBIX HEPABEHCTB C OJHON IEPEMEHHOM

2.14 Pewrenne cucreM JIMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN

2.15 KBanpaTHbsle HepaBeHCTBa

516 I'paduueckast uHTEpHpeTalyisi HEPABEHCTB M CHCTEM HEPABEHCTB C IBYMS
' HEePEMEHHBIMH
3 OyHKIUN

31 KBanpatnunas Qynkmus, e€ rpaduk um cBoiictBa. IlapabGona, KoopauHATHI
' BEpIIMHBI TapadoJIbl, 0Cb CUMMETPUHN NapadOoJIbl

3.2 I'padukn dpynxumii y=Kx, y=kx+b u ux coiictsa

3.3 I'paduku pynkumit y=Kk/x, y = X® u ux cBoicrea

3.4 I'paduku Qynkuuii , u ux cBoicTBa
4 UucnoBele MOCIEA0BATEILHOCTH

41 Omnpenenenre U crnocoObl 3a/laHusl YUCIOBBIX MOCIEAOBaTEIbHOCTEN. 3aqaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIioi U opmysoit N-ro dieHa

42 Apudmernueckas mnporpeccus. @Dopmynbl N-To wieHa apupMeTHIecKon
' MIPOrPECCUH, CYMMBI TMIEPBBIX N UIEHOB

43 l'eomerpuueckas mnporpeccus. @Popmynasl N-ro  4YjaeHa TE€OMETPUYECKOMN
' IIPOrPECCUU, CYMMBI IIEPBBIX N YICHOB

44 N3obpaxenne uieHOB apuUPMETHYSCKOH UM TCOMETPUYECKOW MPOrpPEeCcCHit
' TOYKaMHU Ha KOOPJUHATHOM MIOCKOCTH. JIMHEWHBINA W SKCITOHEHIIMATBHBINA POCT

4.5 Crno>HbIE TPOIICHTHI




INPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OFPA30OBATEJIbHOM ITPOTPAMMBI

OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMSI K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 00111ero
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBaTh NOHATUAMU: MHOKECTBO, IIOJMHOXKECTBO, ONIEPALIUH
HaJl MHOXKECTBAMH; yMEHHE OINEPUPOBATH TMOHATUAMHU: Tpad, CBI3HBIN
rpad, nAepeBo, LUK, MNPUMEHSITb WX MpPH pEIICHUU 3a/4a4y; YMEHHUE
HCIIOJIb30BaTh IpaduyuecKkoe MpeACTaBIEHUE MHOXKECTB i1 OMNMCAHUSA
peaJIbHBIX MPOIIECCOB U SIBJICHUMN, IPU PELUICHUH 33734 U3 APYTrUX y4eOHbIX
MIpEAMETOB

YMeHHne onepupoBarh IOHATHSIMH: OIIPEICICHHE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO;  YMEHHE  pPAClO3HAaBaThb  HCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, NPHUBOJWUTH TNPUMEPBl W KOHTPIOPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPHIIAHUS BBICKA3bIBaHUI

VYMmenne OINICpHUPOBATH IMOHATHUAMHU: HATypaJIbHOC YHUCIO, IIPOCTOC H
COCTAaBHOE YHCJIO, JACITUMOCTh HATypaJIbHBIX YHCEJI, IPU3HAKU JCITUMOCTH,
1IeJI0€ YKCII0, MOAYJIb YKCIIa, OOBIKHOBEHHAs! APOoOb M JeCATUYHAs JPOOb,
CTaHJAPTHBINA BUJ YKCIA, PALIMOHAIBHOE YHUCIO, UPPALMOHATIBLHOE YUCIIO,
apudMETUUECKU KBaJIpaTHBI KOPEHb, YMEHWE BBITIOJHATH JEHCTBHS C
YHCllaMy, CpaBHUBATh U YIOPSJA0YHMBATh 4YWCIa, MPEACTABIATh YUCIIAa Ha
KOOPJIMHATHOU MPAMOM, OKPYIJIATH YHUCJA; YMEHUE JAeNaTh NPUKUIKY U
OIICHKY pe3yJbTaTa BHIYMCICHUN

YMeHue omnepupoBaTh MOHITUAMH: CTENEHb C IEJNbIM IOKa3aTeleM,
apudmeTuyecKuil KBaJpaTHBIM KOPEHb, MHOTOWIEH, ajiredpanyeckas
Ipo0Ob, TOXKIAECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHOW CTENEHH OOJIbIlie
€IMHULIbI; YMEHHE BBINOJHATH pacuéThl Mo QopmynaM, mpeodpazoBaHUs
HENbIX, JPOOHO-PAIIMOHATIBHBIX BBIPAXKEHUI W BBIPAKEHUH C KOPHSIMH,
pa3ioX)eHue MHOTO4JIEHAa Ha MHOXKUTENH, B TOM YHCIIE C UCIIOJIb30BAHUEM
(hopMyI pa3HOCTH KBIPaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue OonepupoBaTh IMOHATHAMU: YHUCIOBOC PAaBCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC PpCUIATh JIMHEWHBIE U KBaJApaTHBIC  YpaBHCHMN, ,Z[pO6HO'
padluOHAJIBHBIC YpaBHCHUA C OJIHOH nepeMeHHoﬁ, CUCTECMbI IBYX
JIMHEMHBIX ypaBHeHHﬁ, JINHEWHbBIE HCpaBCHCTBA W HUX CHUCTCMBI,
KBaJApaTHBIC U ,[[pO6HO'paI_II/IOHaJ'IBHBIe HEpPaBCHCTBA C OJTHOM HepeMeHHOﬁ,
B TOM YHUCIIC IIPpHU PCHICHUU 3aJa4 U3 APYTUuX MNpeaAMCETOB U IMPAKTHUYCCKUX
3ala4; YMCHHC HUCIIOJIb30BATH KOOPAHWHATHYIO IMPAMYIO U KOOPAUHATHYRO
IIJIOCKOCTB AJIA I/I306pa)KCHI/I}I pCIJ_ICHI/Iﬁ ypaBHeHHfI, HCEPAaBCHCTB U CUCTCM

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIUSA, Tpaduk (GYHKIUH, HYIU
(GyHKUIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pPACTaHUS,




yObIBaHUs, HauWOOJbIIEE W HAaWMEHbIIEE 3HAYCHUS (YHKIUH, yMEHHUE
OTEpPHPOBATH MOHATHAMH: TMpsMas TMPONOPIHOHAIBHOCT, JIMHEWHAS
GbyHKIMA, KBaapaTwuHas (QYHKOWs, oOpaTHas NPONOPIUOHAIBHOCTb,
napaboJa, runep0osa; yMeH’ue CTpOUTh IrpaduKku (pyHKIMIA, UCTIONb30BaTh
rpaduKy JUIsL OTPEACTICHUsT CBOWCTB IPOLECCOB M 3aBHCUMOCTEH, s
pemieHusl 3a1a4 M3 JPYrux y4eOHBIX NPEAMETOB WM PEabHON JKU3HU;
yMEHUE BBIpaKaTh (pOpMyIaMu 3aBUCUMOCTH MEXITY BETHUYNHAMH

YMenune ONCpHUPOBATH MNOHATHUAMU: MTOCICA0OBATCIILHOCTD, apI/I(bMGTI/I‘-IGCKaﬂ
U TEOMETpUYECKas MPOTrPeCcCHU; YMEHHUE HCIIOJIb30BaTh CBOMCTBA
MOCJe0BaTeNIbHOCTEN, (POPMYIIBI CYMMBI U OOIIETO 4JieHA MPU PEIICHUH
3a/1a4, B TOM YHUCJIE 3a/lad W3 JAPYrux Y4eOHBIX TMPEIMETOB U peabHOM
KHU3HN

YMeHnue pemaTh 3a7jauu pa3HbIX TUIOB (B TOM YKCIIE HA MPOLEHTHI, 10U U
4yacTH, JIBWXKEHHE, paboTy, 1IEHY TOBAapOB U CTOMMOCTb MOKYIOK U YCIYT,
HaJOr¥, 3ajJjaud M3 O0OJacTH YIpaBJi€HUS JHUYHBIMH U CEMEHHBIMU
(mHaHCaMM); YMEHHE COCTABJIATH BBIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEN0BaTh IOJNYyYCHHOE pEIICHHE U
OIICHUBATh MPaBAOINOI00HOCTh MOTYYEHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh NOHATHAMHA: (DUTYpa, TOUYKA, OTPE30K, MpsMasi, JIyd,
JOMaHas, yrojl, MHOTOYIOJbHHK, TpPEYroJbHUK, pPaBHOOCAPCHHBIH U
PaBHOCTOPOHHUI TPEYrOJbHUKH, TPSIMOYTOJBHBIA TPEYTOIBHUK, METUAHa,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YEeTHIPEXYTOJbHUK,
napajiesiorpaMMm, — poMO,  TIPSIMOYIOJBHUK,  KBajpaT,  Tparenus;
OKPYXXHOCTh, KpYI, KacaTelbHasi; 3HAaKOMCTBO C IPOCTPaHCTBEHHBIMU
¢burypamu; yMeHHe pemaTh 3aa4r, B TOM YHCIIe U3 TOBCETHEBHOM JKU3HH,
Ha HAax0XJICHUE T'COMETPHYCCKUX BEIMYMH C TPUMEHCHHUEM H3YYCHHBIX
CBOMCTB uryp u (HakToB

10

YMeHue onepupoBaTh TMOHATHUAMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapaJlJICIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX, yroJl
MEXAYy MpsAMBIMH, MEPHEHAUKYISIP, HAKIOHHAS, MPOEKIHs, moao0ue
¢buryp, momoOHbIe TpPEYroJbHUKH, CHUMMETPHUsS OTHOCUTEIBHO TOYKH U
IpsIMOM; YMEHHE Paclio3HaBaTh PAaBEHCTBO, CHMMETPHIO U Mogobue Guryp,
napauieTbHOCTh U MEPIECHIUKYISIPHOCTD MPSIMBIX B OKPYXAIOIIEM MHpE

11

YMeHue onepupoBaTh MOHATUSMHU: IJIMHA, PACCTOSHHE, yroyl (BeIUYHMHA
yria, CAHYC U KOCHHYC yrila TPeyrojbHUKA), TUIOIIA/Ib; YMEHHUE OLICHUBAThH
pa3Mepbl TpPeIMETOB M OOBEKTOB B OKPYKAWOIIEM MHUPE; YyMEHUE
IPUMEHSTh (POPMYNBI MEpUMETpa U IUIOMIAd MHOTOYTOJbHUKOB, JIUHBI
OKPY>KHOCTH u TUIOIIA N Kpyra, o0BeMa IIPSIMOYT OJIBHOTO
napasulesIeuIeaa; YMEHHE MIPUMEHSATH MIpU3HAKU paBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CyYMME YIJIOB TPEYrOJbHUKA, TEOPEMY
[Mudaropa, TPUTOHOMETPUYECKHE COOTHOIICHHUS MJIsSi BBIYUCICHHS JUIHH,
pacCTOSIHUMI, TII0IIaAeH

12

YMmenue  u300paxkarb  IJIOCKME  (QUIYpBl ©  HUX  KOMOMHAIMH,




MPOCTPAHCTBEHHBIE (PUTYpBI OT PYKH, C TOMOIIBI0 YEePTEKHBIX
WHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WMJIM CUMBOJIBHOMY
OIIMCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYTOJIbHAs CHUCTEMa KOOpJMHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOpa HA
YHUCIIO, CKaIspHOE IIPOM3BEACHHE BEKTOPOB; YMEHHME HCIOJIb30BATh
BEKTOPBl U KOOPAMHATHI JUIsl IPEACTABICHUS JAHHBIX U PELICHUs 33/1a4, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U peabHOM KU3HU

14

VYMmenne ONICpUPOBATH NOHATUAMM: CTOJIOMKOBBIE U KPYroBbIC JUarpaMMel,
Tabnuipl, cpenaHee  apudMeTHueckoe, MeauaHa, HauOOJbIIee U
HaMEHbIIlee 3HAYEHHUs, pa3Max YUCIIOBOro Habopa; yMEeHHE H3BJIECKATb,
MHTEPIPETUPOBATH U MpeoOpa30BbIBaTh NHPOPMAIHIO, [IPEICTABICHHYIO B
TaOJUIAaX ¥ HA JWarpamMmax, OTPaKaOIIyI0 CBOWCTBA M XapaKTEPHUCTHKHU
pEATbHBIX TPOIIECCOB W SIBJICHWH; YMEHHE pAaCIo3HAaBaTh W3MCHUYUBBIC
BEJIUYHUHEI B OKPYXKAIOIIEM MUpE

15

YMeHue omnepupoBaTh MNOHATHUAMU: CIIy4alWHBIM OMNBIT (CIIydalHBIN
9KCIIEPUMEHT), 3JEMEHTApHOE COObITHE (PJIEMEHTapHBIA  HCXOJ)
CIIyJaifHOTO OIIbITa, CIydallHO€ COOBITHE, BEPOSTHOCTh COOBITHS,
YMEHHME HaXOJUTh BEPOSATHOCTU CIYYalHBIX COOBITUH B OMBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHbIMU COOBITHSIMM; YMEHHE peIlaTh
3aJaud METOJOM OPraHM30BAaHHOIO Iepedopa M C HCMOJIb30BAHUEM
IIpaBWJIa YMHOXXCHHS, YMCHHE OLICHMBATH BEPOSATHOCTH pEaJbHBIX
COOBITUH M SIBICHWH, NOHUMATh POJb NMPAKTHYECKH JIOCTOBEPHBIX H
MaJIOBEPOSTHBIX COOBITMH B OKpYXKAaloIIEeM MHpPE U B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBILIMX YHCEJ U €T0 POJIbIO B MACCOBBIX SBJICHHSX
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YMeHne BeIOMpaTh MOIXOIANIANA U3YYCHHBIM METO Ui PEIICHUS 3aa4H,
MPUBOAUTH TMPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJIE U
JKU3HHU, PACIO3HABaTh MPOSBIICHHE 3aKOHOB MAaTEMAaTHMKH B HCKYCCTBE,
OTIMCBHIBATh OT/CJbHBIC BBIJAIONINECS PE3Y/IbTaThl, MOJIYYCHHBIC B XOJ€
pa3BUTHSA MAaTEMaTUKU KaK HAayKH, IPUBOJUTH IMPUMEPhl MaTEeMaTHYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON ¥ BCEMUPHOU HCTOPHH




IHEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT coepKaAHUSA
1 Yucna v BRIYKCICHUS
1.1 Harypanbeuble u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
19 OObIKHOBEHHbIE M JECATUYHBIE  JIpOOM, MPOLIEHTH, OECKOHEUYHbIE
' MEPUOMUYECKUE IPOOH
13 PammonanbHpie  uyucna. ApuMeTHYecKHe Omepalud C  palroOHAIBHBIMU
' YHCIIAMHA
14 JelictButenbHble ynchia. ApupMETHYECKHE OTEpalMH C JEHCTBUTEIbHBIMU
' YHCIIAMHA
15 [TpuGnmxEHHbIE BBIYUCICHHS, TpaBHJIA OKPYIJICHUS, MPUKHUIKA W OICHKA
' pe3yabTaTa BEIYUCIEHUI
2 AnreOpandecKkuie BRIPaXKSHHS
2.1 bykBeHHbIE BhIpaKeHUS (BbIpaKEHUSI C TEPEMEHHBIMH )
99 CreneHp ¢ 1ensiM mokasateneM. CTENeHb C palOHAIBHBIM TIOKa3aTelieM.
' CaoiicTBa cTeneHn
2.3 MHorousieHsl
2.4 Anrebpaundeckas 1po0b
95 ApubmMernuecknii  KOpeHb  HaTypaJibHOW  cremenu.  JleiictBus ¢
' apupMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHs 1 HEPABCHCTBA
31 Hensle u apoOHO-panoHalIbHbIE YypaBHEHUA. CHCTEMbl U COBOKYITHOCTH
' ypaBHEHUi
3.9 Lensle u apoGHO-palnMoHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemrenune TekcTOBBIX 3a1a4
4 YucnoBsie OCIEA0BATEIHLHOCTH
4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN
4. Apudmernueckas u TeoMmeTpuueckas mporpeccur. Dopmyna  CIOXKHBIX
' IPOLIEHTOB
5 OyHKIMH
Oyukius, cnocoObl 3amaHus  QyHkuuu. [I'padpux  ¢ynkumu. OGnacTb
oTpesieIeHnsl 1 MHOKeCTBO 3HaueHui Qpynkumuu. Hymm pynxum. [Tpomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIMHU. MakCUMyMBI U
MUHUMYMBI (yHKIMH. HanGosbliee M HauMeHblllee 3HaueHUEe (PyHKIMM Ha
MIPOMEKYTKE
6 KoopannaTsl Ha MpsIMOI U TNIOCKOCTH
6.1 Koopnunarnas npsmas




6.2

JlexapTOoBBI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBA
7.2 TpeyronbHuk
7.3 MHOTroyrojasHUKU
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenune reoMeTpuyecKX BEIUUNH
7.6 BexTopsl Ha IIOCKOCTH
8 BeposSTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHoCTh
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

Maremaruka. Anredpa: 7-i kimacc: 6a30Bblil ypoBeHb: M34 / 10.H
Makapsrue, H.I' Menatok oz pea. C.A. TensakoBckoro.-17 —e uza;crep-
Mocksa: [Ipocsemenue, 2025. Matematuka. Anrebpa: 8-i xmacc: 0a30BBIN
ypoBenb: M34 / FO.H Makapsrues, H.I' Meniok o pea. C.A.
TensikoBckoro.-17 —e uzm;crep- Mocksa: I[Ipocsemienue, 2024.

Marematrka. Anrebpa: 9 kmacc: 0a3oBbiii ypoBenb: M34 / FHO.H
MaxkapsrueB, H.I' Menmtok nox pea. C.A. TensikoBckoro.-17 —e uza;crep-
Mockga: [Ipocemnienue, 2025.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Maremaruka. Anredpa: 7-if kimacc: 6a30Bblil ypoBeHb: M34 / HO.H
MaxkapsrueB, H.I' Menmiok oz pea. C.A. TensikoBckoro.-17 —e uza;crep-
Mocksa: [Ipocemenue, 2025. Matematuka. Anredpa: 8-i ximacc: 6a30BBIN
ypoBerb: M34 / FO.H Maxkapsrues, H.I' Mentok mox pea. C.A.
TensikoBckoro.-17 —e u3m;ctep- Mocksa: I[Ipocsenienue, 2024.

Marematrka. Anrebpa: 9 kmacc: 6a3oBbiii ypoBenb: M34 / FHO.H
MakaperueB, H.I' Menmiok nmox pea. C.A. TensikoBckoro.-17 —e u3m;crep-
Mockga: IIpocsemenue, 2025.

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
UHTEPHET

1. edu.ru — denepanbHbIii 00pa3zoBaTEIbHBIN OPTAJ, COAEPKUT KATAIOT
UH(OPMAIIMH POCCHUICKUX YUPEKICHHSX, IPOrpaMMax, CTaHaapTax.

2. school.edu.ru — Poccwuiickuii 0611e00pa3oBaTeIbHbIN OPTAI, COACPIKUT
TEMaTHYECKHE Pa3Jielibl: JIONIKOJIBLHOE 00pa3oBaHue, HayalbHasl IKOJIa,
CPEIHsIsA M CTaplias [IKOJa | JIp..

3. ege.edu.ru — mopran uHPOPMAIMOHHOM TOAAEPkKK ErHoro
rOCyIapCTBEHHOTO 9K3aMeHa.
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