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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBASIETCA OJHUM M3 OINOPHBIX KYPCOB OCHOBHOTO OOIIETo
o0Opa3oBaHusA: OHA 00ECHEUYMBAECT M3YyYEHUE NIPYTUX JIUCLUHUILUINH, KaK €CTECTBEHHO-
HAy4YyHOro, TaK M TyMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJIOKEHUsT 00pa30BaHMsl U B MOBCEIHEBHOM >XU3HU. Pa3Buthe y oOydarommxcs
HAay4YHBIX TMPEJCTABICHUM O TMPOUCXOXKACHUU U CYIIHOCTH are0pandecKux
abcTpakiuii, crioco0e OTpaXeHUs: MaTEMAaTUYECKON HAYKOW SIBICHUN U MPOLECCOB B
MIPUPOJIC U OOIIECTBE, POJIM MATEMATUUECKOTO MOJICTUPOBAHUS B HAYYHOM MMO3HAHUU
U B MpaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS U KAyeCTB
MBIIUICHHS, HEOOXOUMBIX JJIsl aJlanTallid B COBPEMEHHOM IM(poBOM 0OIIIECTBE.
N3yuenne anreOpsl oOecrmeyrBaeT pa3BUTHE YMEHHS HaOMIOJaTh, CPaBHUBATH,
HAaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUJICHUS, CIOCOOHOCTU
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUSL W BBIBOJBI, (POPMYIUPOBATH
yTBepxkAcHUsA. OCBOEGHHE Kypca anreOpbl o0ecreyrMBaeT pPa3BUTHE JIOTHYECKOTO
MBIIUICHUST OOYYaloIIMXCsl: OHU HCTOJB3YIOT JICNYKTHUBHBIE W WHIYKTHBHBIC
paccyxjaeHusi, oOOOIeHHEe W KOHKpeTHU3alui, abCTparupoBaHUE W aHAJOTHIO.
OG6yuenune anrebOpe TMpearoyiaraeT 3HAYUTEIbHBIH OO0OBEM  CaMOCTOSTEIBLHOU
NEATeTbHOCTH O0YYaroNIUXCsl, TI0O9TOMY CaMOCTOSATEIIBHOE PEIICHHE 3a/1a4 SIBISCTCS
peanuzaiueit e TeIbHOCTHOTO MPUHIIUIA O0YICHUS.

B ctpykType mporpammel yueOHOro Kypca «Anredpay» Ajis OCHOBHOTO OOIIETO
o0pa3oBaHHs OCHOBHOE€ MECTO 3aHHMAIOT COJEP)KATEIbHO-METOJANYECKHE JIUHUU:
«Yucrna ©  BBIYUCHEHUS», «ANreOpanyeckue BbIpaKEeHHUs», «YpaBHEHUS U
HepaBeHCTBay», «DyHkiuny. Kaxnas u3 sTux comepxkaTebHO-METOIUYECKUX JTUHUN
pPa3BHUBAETCS HAa MPOTSKEHUHU TPEX JIET U3YUECHUsI Kypca, B3AaUMOJEHCTBYS C IPYTUMHU
ero JIuMHUAMH. B Xoze wu3yueHuss y4ueOHOro Kypca OOy4aromuMcs TPUXOAUTCS
JIOTUYECKU PACCYKIaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3M C
STUM B TPOrpaMMy Y4eOHOro Kypca «Auredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX paslelax MaTeMaTHUYecKoro
oOpa3oBaHUs W  CIOCOOCTBYIOIIME  OBJAQJCHUIO  OOYYaOIIMMHKCS  OCHOB
YHUBEpPCAJIBHOTO MaTeMaTU4yecKoro s3bika. ColepxkaTeabHON U CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISETCA €ro HWHTETPUPOBAHHBIN
XapaKkTep.

Conepxanue nauHUM «YUucina ¥ BBIUKCICHHUS» CIYKUT OCHOBOM IS
JTANBHEUIIIET0 W3YYEHUS! MATEMATHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHHSI, (DOPMUPOBAHUIO YMEHHUS TOJB30BAThCS aNTOPUTMaMH, a
Tak)Ke MPUOOPETEHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOIUMBIX I TOBCETHEBHOU
KU3HU. Pa3BUTHE TOHATHS O YHUCJE HAa YPOBHE OCHOBHOI'O O00IIEro 0Opa3oBaHUS
CBS3aHO C pAlMOHATHHBIMH ¥ HPPAUOHAIBHBIMUA YHUCIaMH, (OPMHPOBAHUEM
MPEJICTABICHUN O AEUCTBUTEIBHOM YHUCJE. 3aBEPIIEHNE OCBOCHHUS YMCIOBOW JIMHUU
OTHECEHO K CpelHeEMY 00I1IeMy 00pa30BaHHIO.

Coaepxanue IByX alreOpandecKux JUHUN — « AIreOpandecKue BhIPAXKCHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CMOCOOCTBYET (OPMUPOBAHHUIO Yy OOYyYaroIIMUXCS
MaTeMaTH4eCKOro amnmnaparta, HEOOXOJMMOro JUisi pelleHUs 3ajlad MaTeMaTHKH,



CMEXHBIX MPEAMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHMs y4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT paldOHATbHBIX
BbIpaXeHHI. AnreOpa JIEMOHCTpPHpPYeT 3HAUYCHHE MAaTEMaTHKM KakK s3bIKa IS
MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH, ONMCAaHUs IPOLECCOB U SIBJIEHUN PeaJbHOTO
Mupa. B 3amaum oOydeHuss anreOpe BXOIAT TaKKe JajbHEHIIee pa3BUTUE
ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIUMOI0, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHQOpPMATHUKK, W  OBIAJCHHE  HAaBBIKAMH  JCIYKTHBHBIX  PAaCCYXICHUH.
[IpeoOpa3oBaHue CUMBOJBHBIX (HOPM CIIOCOOCTBYET Pa3BUTUIO BOOOpaKEHUS,
CIOCOOHOCTEN K MaTEMaTH4YE€CKOMY TBOPUYECTBY.

Copnepxxanve (yHKUMOHAIBHO-TPAPUUECKON JTMHUM HAILIEIEHO Ha IMOJy4YeHUe
00yJaroMMUCS 3HAHUN O QYHKIUAX KaK BaKHEHIICH MaTeMaTHIeCKOW MOJIEIH AJIs
ONMMCAHMSI M MCCIIEIOBAaHUSI Pa3HOOOPA3HbIX MPOLECCOB M SBJICHUM B MPUPOAE U
oOmectBe. M3ydyenune matepuana criocoOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHUS
UCTIONB30BaTh pPA3IMYHBIC BBIPA3UTEIbHBIE CpPEACTBA S3bIKA MaTeMaTUKd —
CJIOBECHbBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKjIaa B (GOpMHpPOBaAHUE
NPEICTaBICHUH O POJIM MaTEMATUKU B Pa3BUTHH IUBHIU3AIIUN U KYJIbTYPHI.

CornmacHo ydeOHOMY TUIaHy B 7-9 Kiaccax wu3y4aeTcs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYACT CIEAYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucrna W BBIYUCIHCHUS», «AJITreOpandeckue BBIPAXKECHUS», «YpaBHEHUS U
HEPaBEHCTBa», «DYHKITUNY.

Ha uzyuenue yuebHOoro kypca «Anredopa» orBonutca 306 gacos: B 7 kiacce —
102 4gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Heaeno), B 9 kinacce —
102 gaca (3 yaca B HEJIeJIIO).

COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIC W JECATHYHBIE, TEPEeXO] OT OAHOW (OpMBI 3amucH
npobeit k gpyroi. IloHsATHE palMOHAIBHOIO 4YHCIA, 3alKCh, CpaBHCHHE,
VOOPSAIOYUBAHUE  PAllMOHANBHBIX  YHCeN.  ApudMeTuuecKkwe  JIeUCTBHS  C
palMOHAIbHBIMUA YHMCIaMu. PelieHue 3ajad W3 peajbHOM MNPAKTUKU HA 4YacTd, Ha
TPOOH.

CreneHb C HaTypaJibHbIM [OKa3aTelieM: OINpeleNieHne, MpeoOpa3oBaHKe
BBIpaQ)KEHUU HAa OCHOBE OIpEJECHUs, 3aIuCh OonblIKnX uyucen. [IpoueHThl, 3anuch
MPOLIGHTOB B BHJE NpoOW W ApoOM B BUJE TMPOIECHTOB. TpuU OCHOBHBIC 337a4d Ha
MPOLEHTHI, PEIICHUE 3a7a4 U3 PEabHOM MTPAKTUKH.

[IpumeHeHnEe  NPHU3HAKOB  JEIMMOCTH,  PA3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCET.

PeanbHble  3aBucuMocTH, B TOM  4YHcile mpsmas W oOpaTHas
MPONOPILIMOHAIBHOCTH.

AuredOpanyeckue BbIpaKeHU



IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHs C NMEPEMEHHOW. JlomycTumble
3HA4YE€HUS NEepeMEeHHBbIX. lIpencraBieHne 3aBUCHMOCTH MEXAY BEJIMYMHAMHU B BHJIE
¢opmyinbl. Berurcnenus no ¢opmynam. IIpeoOpaszoBanue OYKBEHHBIX BBbIpaKEHHIA,
TOXKJECTBEHHO paBHbIE BBIPAXEHUS, TMpaBUia MpeoOpa3oBaHU CYMM H
MPOU3BEACHUI, MPaBUJIa PACKPBITUS CKOOOK U MPUBEACHUS MOIOOHBIX ClIaraeMbIX.

CBOIICTBA CTENIEHU C HATYPAJIbHBIM II0KA3aTEIIEM.

OnHowrensl 1 MHOrowieHsl. CreneHb MHorouwieHa. ClOKEHHE, BBIYMTAHUE,
YMHOKEHUE MHOTOWIECHOB. @OpMYIIbl COKPAIIEHHOTO YMHOKEHHMS: KBaApaT CYMMBI U
KBagpaTr pazHocTH. PopMmysia pa3HOCTH KBaAparoB. Pa3nokeHne MHOIOWIEHOB Ha
MHOUTEIIN.

YpaBHeHUsS ¥ HEPABEHCTBA

VYpaBHeHue, KOpeHb YypaBHEHUs, IMpaBuUja MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEH JIMHEMHOIO
YpaBHEHUs, PELICHHUE JIMHENHBIX ypaBHEHHI. COoCTaBlIieHHE YPAaBHEHUN IO YCIOBUIO
3amaun. Pelenne TeEKCTOBBIX 3a/1a4 ¢ MTOMOIIbIO YPABHEHHIA.

JluneitHoe ypaBHEHHE C JBYMS MEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JUHEWHBIX YpPAaBHEHUN C JByMsl IEPEMEHHBIMHU. PelieHune cHucTeM YpaBHEHUM
crocoOboM mojicTaHOBKU. [IpuMepsl pereHus: TeKCTOBBIX 3a7a4 ¢ MOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKUUA

Koopaunata Toukn Ha mpsiMoil. UuciioBble MPOMEXYTKU. PaccTossHue Mexay
IBYMsI TOYKaMH KOOPJIUHATHOU MPSIMOiA.

[IpsimoyronbHas cuctema koopauHaT, ocu OX m Oy. AlOciucca u opJuHAaTa
TOYKM HAa KOOPAMHATHOM TuIOCKOCTH. Ilpumepsl rpadukoB, 3agaHHBIX (OpMyTIaMU.
Utenue rpadukoB peasbHbIX 3aBucuMocTteil. [lorstue dynknuu. ['padux GhyHKIUN.
CpoiictBa (yukumit. Jluneitnas ¢ynkuus, e rpaduk. I'paduk dyakmum y = |X|.
I'paduyeckoe penieHre TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX YPaBHCHUH.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

KBagpatueiii kopenb u3 uucia. [loHarue 00 wupparMoHaTLHOM YHCIIE.
JlecsTuunble TPUOIMHKEHUST UppalMoOHANbHBIX uncel. CBONCTBa apu(pMETHUYECKUX
KBa/IPATHBIX KOPHEHW U MX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BHIPAKECHUN H
BBIUHMCJICHUSAM. [[€MCTBUTENBHBIE YHCIIA.

Crenens ¢ UenbIM NoKaszaTesneM u e€ cBorictBa. CtaHiapTHas 3alKCh YKCTA.

AuredOpanyecKkue BbIPaKEHU.
KBanpaTHsiil TpéxusieH, pa3ioKeHHe KBaIPATHOrO TPEXUIeHA HA MHOXKHUTEIH.

AnrebGpandeckasi apoOb. OCHOBHOE CBOWCTBO anreOpandeckoil apoow.
CnoxeHue, BbIUMTAHHE, YMHOXXEHHE, JIeJIeHHE  anreOpanyeckux  JpooOeil.
PanrionanbHbie BhIpaKEHUS U UX MPeoOpa3OBaHUE.

YpaBHeHUA 1 HEPABEHCTBA



KBagpatHoe ypaBHeHue, (popMyia KOpHEH KBaJIpaTHOro ypaBHeHus. Teopema
Buera. Pemenune ypaBHEeHMH, CBOIAIIMXCA K JIMHEMHBIM M KBAaJApPaTHbBIM.
[Ipocreiimue ApoOHO-pallMOHAIBHBIE YPABHEHHUS.

I'padrueckas uHTEpIHpeTallusi YpaBHEHU C JBYMsI NEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YpaBHEHHMM C JByMs IIepeMEHHbIMU. Ilpumeprl pelieHus Ccucrem
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoOoM.

HuciioBele HEPABEHCTBA M UX CBOMCTBA. HepaBEHCTBO ¢ OJNHOM MEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKUUMA

[Honstue pynkuuu. O61acTh ONpeneNeHnus 1 MHOKECTBO 3HAUCHUI (YyHKIUU.
CrniocoObl 3aanust QyHKIUMA.

I'padpux ¢ynknuu. Yrenue cBoilcTB (PyHkuuu mno e€ rpaduky. I[Ipumepsr
rpadukoB GyHKIHNA, OTPAXKAIOIUX peaTbHbIe MPOIECCHI.

OYHKIMY, OINUCHIBAOIINE TMPSMYI0 M OOpaTHYIO MPOMOPIMOHAIBHbBIE
saicuMocty, ux rpadukn. Oyukmun Y = X2, Yy = X3, y = VX, y=|x|. [paduaeckoe
pelIeHre YPaBHEHU U CUCTEM YPABHEHHUI.

9 KITIACC

Yucia 1 BHIYMCICHUA

PanvonanpHbie 4yMcnia, WppalMOHAIbHBIE YHCIA, KOHEUHbIEe U OECKOHEYHbIe
JeCATUYHbIE IpoOU. MHOXKECTBO JNEHCTBUTEIBHBIX YMCEN, JACHCTBUTENbHBIE UYHCIIA
Kak 0€CKOHEYHBIE JeCATUUYHBIE ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXIY
MHO>KECTBOM JICMCTBUTEJIbHBIX YUCET U KOOPAUHATHOU MPSIMOIA.

CpaBHEHUE  JCUCTBUTENBHBIX  YHCEN, apu(pMETHUYECKHue JCUCTBUS  C
NENCTBUTEIIbHBIMU YHCIAMM.

Pa3smepbl 0OBEKTOB OKpYXAIOIIETO MHpPA, JJIATEIBHOCTh TPOIECCOB B
OKPY’KaroIIeM MHpE.

[TpubnuxénHoe 3HAYCHUE BEJIMYHMHBI, TOUHOCTh TpuHOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yabTaToB BBIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHue ypaBHEHHM, CBOISIIIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUH TPETbed U UYETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-pallMOHANIBHBIX ypaBHEHHWM. PerieHue TEKCTOBBIX 3amad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ JByMsl MEepeMEHHbIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs MEPEMEHHBIMU. PelieHne cucrem NByX ypaBHEHUH,
OIHO U3 KOTOpBIX JIMHEWHOe, a Jpyroe — BTOpod creneHu. ['paduueckas
VMHTEPNPETALNS] CUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pelienrie TeKCTOBBIX 3aj1au aareOpandeckuM CrocoooM.



UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOU. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM nepeMeHHOW. KBaapaTHble HEpaBEeHCTBA.
I'padprueckass uHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

DyHKUUH

KBagpatnunas ¢yskius, e€ rpadpuk u cBoictBa. I[lapabona, KOOpIHMHATHI
BEPIIMHBI TapadoIbl, 0Cb CAMMETPHUHU MapaboJIbI.

Ipaduxu byskmmii: y = kx, y = kx + b, y = kix, y =3, y = VX, y = x|, u ux
CBOMCTBA.

YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHE YMCIOBOM TMOCIENOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEIBHOCTH
peKyppeHTHOI popMyno u Gopmysoit N-ro wieHa.

Apudmernyeckas U reomeTpuueckas mnporpeccur. DopMmynbl N-ro 4YieHa
apu(pMETUIECKON U TeOMETPUUYECKON TPOrPECCH, CYMMBbI MEPBBIX N YJIEHOB.

N300pakeHne uieHOB apuMETUYEeCKOW W TEeOMETPUUYECKOW mporpeccuit
TOYKaMHM Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEHMHBIM W HKCIIOHEHUHMAIBbHBIM POCT.
CioHbIE IPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPe3yJbTAaThl OCBOCHUS MIPOrPaMMbl Y4eOHOTO Kypca «Anredpa
XapaKTEPU3YIOTCS:

1) naTpuoTHYEeCKOe BOCIIUTAHME:

IPOSIBJIEHUEM MHTEpEca K MPOILIJIOMY U HACTOSIIEMY POCCUICKON MaTEMAaTHKH,
LEHHOCTHBIM OTHOIIIEHUEM K JOCTHKECHUSM POCCUMCKAX MAaTEMAaTUKOB U POCCUNCKOU
MAaTEMaTHYECKOW IIKOJbI, K UCIOJIB30BAHUIO 3TUX JOCTHKECHUHN B JIPYTUX HayKax U
MPUKJIATHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOSI3aHHOCTEH Tpa)kJaHWHA U peaju3aluu ero
MpaB, MPEJACTABICHUEM O MaTEeMAaTHUYECKIX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKJAHCKOTO OOIecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHHIO OSTHYCCKUX MPOOIEM, CBA3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTHKECHUN HAyKHW, OCO3HAHUEM BAXKHOCTH
MOPaJIbHO-3THYECKUX MPUHIUIOB B JIESITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTaHOBKOW Ha aKTMBHOE YYacTHE€ B PEIICHUH MPAKTUYECKUX 3aj]ad
MAaTEMAaTHYECKOW HANpPaBICHHOCTH, OCO3HAHHEM BAXXKHOCTM MATEMATHYECKOTO
o0pa3oBaHUsl Ha NPOTSHKEHUM BCEM KU3HM [UJIsl YCHEIIHOW Mpo¢eCcCHOHANBbHON
NEATeIbHOCTA U PAa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H



MMOCTPOCHUEM HWHIUBUIYaJIbHON TPACKTOPUU OOpPa30BAaHUS UM >KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY W ACTETUYECKOMY  BOCHPHSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajay, pEIICHUM, pacCyXICHUH, yMEHUIO BUJIETb
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlME B JCSATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS UEIOBEKa, MPUPOILI U
oOlecTBa, TMOHUMAaHUEM MAaTEMATHYECKOW HayKh Kak cdepbl 4YeIOBeUYeCKOU
NEATeNIbHOCTH, JTarnoB €€ Pa3BUTHS M 3HAYMMOCTH JJIsi Pa3BUTUS LUBUIM3AIINH,
OBJIQJICHUEM SI3BIKOM MAaTEMaTHKH M MaTEMaTHYECKOW KyJIbTypoH KakK CpeICTBOM
MO3HAHMWS MHPA, OBJIAJACHUEM MPOCTEUIIMMH HaBBIKAMHU HCCJIEIOBATEIIHCKON
NeSATeNbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GopMUpOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO (JIAT OOy YHsI:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTUYeCKHWE 3HAHUS B HWHTEpPECax CBOETO
3I0pOBbS,  BEJIEHHUA  30pOoBOro  oOpaza  *u3HM  (3J0pOBOE  THTAHHE,
cOaaHCUPOBAHHBIM PEXHUM 3aHATUW M OTAbIXa, perysipHas (Quznueckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABBIKA peIeKCUM, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOoro K€ MpaBa JPyroro 4ejoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM IS pelleHus 3a7ad B
00JIaCTH COXPaHHOCTH OKPYXAIOLIEH Cpebl, INTAHUPOBAHMS TOCTYIIKOB M OIIEHKU MX
BO3MOXKHBIX TIOCHEACTBUN MJIsi OKpYXarolleld Cpelbl, OCO3HAHHWEM TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX MPOOJIeM U IMyTeH UX PEIICHHUS;

8) aganTanmms K M3MEHSIIOIMMCS YCJIOBUSIM COLMAJIbHOW W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUAX HEOMPENEAEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUUECKYIO NEATEIbHOCTb, B TOM YHCIIE
YMEHHUE YUYUTHCS Y APYTUX JIOJEH, MPUOOpETaTh B COBMECTHON JIEITEILHOCTH HOBBIC
3HAHUS, HABBIKU U KOMIIETECHIIMU U3 OMbITA JIPYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMynHpoBaTH WU, TOHATHS, THIOTE3bl 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaThb JA€QUIHUTHl COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPHHUMATH CTPECCOBYIO
CUTyallMl0 KakK BbI3OB, TPEOYIOIIHN KOHTPMEp, KOPPEKTUPOBATH MNPHUHUMAEMBbIC
pemieHus W JACUCTBHUS, (QOpMyIHpOBATH W OIEHWBATh PUCKA U TOCJEACTBUS,
GbopMUpPOBATH OTBIT.

METANPEIMETHBIE PE3YJIBTATbHI

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuyecKune HeﬁCTBHH:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIICHHM MEXAY NOHATHAMH, (QOPMYyIUPOBAThH
ONMpeJeNeHus]  MOHATUH,  yCTaHABIMBATh  CYLIECTBEHHBIM  NpPHU3HAK
KJaccu(uKanuy, OCHOBaHUSA il OOOOIIEHHMS W CpPaBHEHMS, KpPUTEPUU
IIPOBOJIMMOT0O aHAIN3a;

BOCIPUHMMATh,  (QOPMyIHpOBaTH U  NpeoOpa3oOBbIBaTh  CYXKICHHUS:
yTBEpJUTEIbHbIE W OTpHULATENIbHbIE, €IWHUYHBIE, YacTHbIE M 0OIIue,
YCIIOBHBIE;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (akTax, JaHHbIX, HAOJIONCHUSIX U YTBEPKICHUSX, Mpeiaratb KpUTEpUH
JUTSI BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieNaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKHU, JEAYKTHUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;

pa30upaTh JOKa3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEPKICHUH (TIpsIMblE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENILHO HECIOXKHBIE J10KA3aTENbCTBA
MaTEeMaTU4YeCKUX (AKTOB, BBICTpaMBaTh ApPryMEHTAIMIO, MPUBOJMUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh Ccroco0 pemieHus y4eOHOM 3anayu (CpaBHHUBATh HECKOJIBKO
BapMaHTOB pEIICHMs, BbHIOUpATh HamOoJee MOAXOMAIIMI ¢ y4EToM
CaMOCTOSITEJIbHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBarejLCKHue TeCTBHUSA .

UCTIOJIh30BaTh BOIPOCH KaK HCCIIENOBATEIbCKUNA WHCTPYMEHT ITO3HAHUS,
dopMynupoBaTh BONPOCH, (UKCHPYIOMIKE MPOTUBOPEUYUE, TpodIemMy,
CaMOCTOSITETTFHO ~ YCTaHABIMBAaTh HCKOMOE H JaHHOE, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MTO3UINI0, MHCHHE;

NPOBOJIUTH 10 CAaMOCTOSTEIIPHO COCTaBICHHOMY IUIAHY HECJIOXHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE MCCICAOBAHUE 10 YCTAaHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHIEeCKOTO 00BEKTa, 3aBUCHMOCTEH 0ObEKTOB MEKTY COOOM;
CaMOCTOATENHHO (POopMyIHpoBaTh 00OOIIEHUS M BBIBOABI MO PE3yJIbTaTaMm
NPOBENEHHOTO HAONIOACHUS, WCCIEIOBAHUS, OIEHWBATH JOCTOBEPHOCTH
MOJTYYE€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOIECCa, a TaKKe BBIABUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTh WHGOPMAINH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, AaHAIM3UPOBATH, CHCTEMATH3UPOBATh W HHTEPIPETHUPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh (GopMy mpeacTaBieHus HHGOPMAUUM U WIUTIOCTPUPOBATH
pelmiaeMble 3aJjadyd  CX€MaMH, JuarpaMMaMH, HWHOM rpadukod U HUX
KOMOWHAIIMSIMU,



OLICHMBATh HAAEKHOCTh HMHPOPMALMH IO KPUTEPUSAM, HPEITI0KEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

BOCTIPUHUMATH ¥ ()OPMYITHUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMH U
1eIIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TIHCHbMEHHBIX TEKCTaxX, JaBaTh TMOSCHEHHS IO XOIy peEIICHUS
3aJ1auyi, KOMMEHTHUPOBATh IMOTYUYEHHBIN pE3ysIbTaT;

B X0Ji¢ OOCY)XJICHHsI 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
poOJIeMBI, pelraeMoi 3aJay, BBICKA3bIBATh WJICH, HAIICIICHHBIE Ha TOWCK
pEIICHMS, COTIOCTABIISATh CBOU CYKJICHHSI C CY)KJIECHUSIMHU JIPYTUX YIaCTHUKOB
auanora, OOHapy)XMBaTh pa3IMUUE M CXOJCTBO TO3WIUH, B KOPPEKTHOM
dbopme hopmMyIUpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

NPEJICTABIISATh PE3YNIbTAThl PEIICHMSI 3a]1a4UM, SKCIIEPUMEHTA, MCCIICIOBAHUS,
IPOEKTa, CAMOCTOSITEJIbHO BBIOMpATh (hOpMaT BBICTYIUICHHS C YYETOM 3aj]1a4
NIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh W KMCIOJb30BaTh MPEUMYIIESCTBA KOMaHIHON W WHIUBHUIYaIbHOM
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATh I1€Ib COBMECTHOM JACSATCIBHOCTH, IJIAHUPOBATh OPTraHU3aINIO
COBMECTHOW pabOThI, pacmpeAcssiTh BHJIBI padOT, JOrOBapUBATHCH,
o0CcyXXJ1aTh MPOIECC M pe3ysbTaT paboThl, 0000MATh MHEHHUS HECKOJIBKUX
JIFOIeH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCyXIeHus, 0OMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U JIPYTHUE), BHIMOIHITH CBOIO YAaCTh PabOTHI U
KOOPJMHUPOBATH CBOM JIEUCTBUA C IPYTMMHU WIEHAMU KOMaH/Ibl, OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B  OOHIMM MPOAYKT 1O  KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHSI.

PerynsiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIe 1elCcTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIaH, aJTOPUTM PEIICHHS 3aiadyd (WIH ero
94acTh), BBIOMPATh CMOCOO pEHICHUS ¢ y4ETOM HMMEIONIUXCS PECYpCOB H
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUpPOBaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI Ipoliecca U pe3yJibTarTa
pEILICHUsI MATEMATUYECKOW 3a/1a4U;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEIBHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTUXKEHUS 1IEeH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K koniy oOyuenuss B 7 Kijacce OOydarolmuics TMOJYYUT CIETYIOLIUE
MpEeAMETHBIE PE3YJIbTATHI:

Yucaa v BbIYMCICHUS

BoinonHsaTh, coyeTass yCTHbIE M MNHUCHMEHHBIE MNPUEMBI, apuPMETHUYECKUE
JEUCTBUS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs] YUCIOBBIX BBIPAKECHHM, NPUMEHSATH pPa3HOOOpa3HbIC
crocoObl ¥ TPUEMBI BBIYUCIICHUSI 3HAYEHUM APOOHBIX BBIPAKEHUH, COJEp KalInX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT OAHOM (OpPMBI 3amucU 4yuced K Jpyroil (mpeoOpa3oBbIBaTh
JNECATUYHYIO IpoObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTHU
B O€CKOHEUHYIO JIECATUUHYIO TPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJsTh yncna.

BrINOMHATh NPUKUIKY W OIEHKY pe3yJibTaTa BBIUHUCICHHUH, OLICHKY 3HAYCHHUU
YUCJIOBBIX BBIPOKCHUHN. BBIMONHATE JCHCTBUS CO CTENEHSAMH C HaTypaJbHBIMU
MOKa3aTEeISIMU.

[IpuMeHsATh TPU3HAKK JETUMOCTH, Pa3I0KCHUE HA MHOXHUTEIN HATypaJbHBIX
YHCEll.

Pemiath mpakTHKO-OpUEHTHUPOBAHHBIE 3a7a4yH, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, TMPOMOPIHUOHATBHOCTBIO BEJIWYWH, TMPOICHTAMU, WHTEPIPETUPOBATH
pe3yabTaThl pElIeHUsl 3a7ad C YYETOM OTPAaHUYEHH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
Ipolecce OCBOCHHs y4eOHOro MaTepuaa.

HaxonuTe 3HaueHuss OYKBEHHBIX BBIPAKEHUW TMpU 3aJaHHBIX 3HAYEHUAX
NEPEMEHHBIX.

BrimonHaTh npeoOpa3oBaHusl 1EIOTO BBIPAKEHUS B MHOTOYICH NMPUBEIECHUEM
MOTOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOXKEHHE OJHOYIEHA Ha MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBisATh Pa3l0KEHHE MHOTOYJIEHOB HAa MHOXHUTEIU C [OMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIET0 MHOXXHTENS, TPYIIIUPOBKU CIIAraeMbIX, TPUMEHEHUS
bopMyI COKpaEHHOTO YMHOKECHHUSI.

[IpumensTs mpeoOpa3oBaHUs MHOTOYJICHOB JIJIsl PEIICHUSI Pa3IUYHbIX 3a/a4 U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpaJlbHBIMU TOKA3aTEISIMA IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHHS C OJHOM NEPEMEHHOM, NPUMEHSA IpaBuia
repexojia OT UCXOJHOTO YPaBHEHHS K paBHOCUILHOMY eMy. [IpoBepsiTh, siBisieTcs Jiu
YHUCJIO0 KOPHEM YpPaBHEHHUSI.



[IpumensaTs rpaduyeckre METONbl NMPHU PEIICHUH JIMHEWHBIX ypaBHEHUU U UX
CUCTEM.

[logObupars mnpumepbl Nap 4YUCEN, SBISIOMIMXCS PEHICHUEM JMHEWHOIO
YpPaBHEHUS C ABYMSI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IMJIOCKOCTU TpauK JUHEWHOTO ypaBHEHUS C JIBYMS
MePEMEHHBIMHU, MOJB3YSICh TPaPUKOM, MPUBOJAUTH IPUMEPHI PELICHUS YPABHEHUSL.

Pemate cuctembl IByX JMHEHMHBIX YPAaBHEHUH C ABYMs NMEPEMEHHBIMHU, B TOM
quclie rpaguuecKu.

CoctaBnaTh W pemaTh JHUHEHHOE YpPAaBHEHUE WIM CHUCTEMY JIMHEHMHBIX
YPaBHEHUW MO YCIIOBHMIO 3aJa4d, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJYYECHHBIA pe3yJIbTarT.

DyHKUUHA

N300paxkaTh Ha KOOPJIMHATHON MPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJIaHHBIM
KOOpAWHATAM, JIy4YH, OTPE3KH, UHTEPBAJIbI, 3aMUCHIBATh YMCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtMmeyaTh B KOOPAMHATHOM IUIOCKOCTA TOYKHM MO 3aJaHHBIM KOOpJAMHATaM,
CTpouTh rpaduku TUHEHHBIX QYyHKIUN. CTpouTh rpaduk QyHKIMHN Y = [X|.

OnucpiBaTh € TMOMOIIBKO  (YHKIMH  U3BECTHBIE 3aBUCUMOCTU  MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMs, pPACCTOSIHHUE, I€HA, KOJHWYECTBO, CTOMMOCTb,
POU3BOJIUTEIBLHOCTD, BpEeMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HaYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuit crnoco® NpencTaBiIeHUS M aHaIM3a HH(OpMaIuy,
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB U
3aBUCUMOCTEN.

K konmy o0yuenus B 8 Kkiacce oOydamomuiics TMOJYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BHIYUCICHUSA

Hcnonp30BaTh HavallbHbIE NPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX
qucesl I CpaBHEHHS, OKPYIJICHHS] W BBIUYMCICHUH, M300pakaTh JEHCTBUTEIIbHbBIC
YyCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumensaTy TOHATHE apu(PMETHUECKOTO KBaIpaTHOIO KOPHSA, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIB3ySd MpPU HEOOXOIUMOCTH KaJbKYJISTOP, BBHIMOIHATH
npeoOpa3oBaHusl BBIPAKCHHM, COAEpPKANIMX KBaJApaTHBIE KOPHHU, HCIHOIB3Ys
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OONBIIMX M MAJIBIX YHUCEI C IMOMOILIBIO JIECITUYHBIX
npobeit u creneHeit ynucna 10.

AuredOpanyeckue BbIpaKeHUA

[IppuMeHAT, MOHSATHE CTENEHW C  LEJAbIM  [OKAa3aTeJIeM,  BBINOJIHSITh
nmpeoOpa3oBaHuUs BEIPAKECHHMA, COACPIKAIINX CTENIEHHU C TETBIM MTOKa3aTeIeM.

BbINONHATH TOXKJIECTBEHHBIE MPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKEHHI Ha
OCHOBE IPaBUJI JECHCTBUM HaJl MHOTOWICHAMHU U aJIreé0pandecKuMu APOOsSMH.

PackiianpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKHUTEIH.



[IpumensaTs npeoOpa3oBaHUs BBIPAKECHUI JIsI PEIICHHs PAa3IUYHbIX 33a/1ad U3
MAaTEMATHKH, CMEXKHBIX MTPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHBIE, KBaJpaTHbIC YPAaBHEHHS W pallMOHAIbHBIC YPaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C JIByMS IEPEMEHHBIMM.

IIpoBOaUTE MPOCTEHIINE WMCCICAOBAHUSA YPAaBHCHUW U CUCTEM YpPaBHECHUH, B
TOM YHCJI€ C MPUMEHEHUEM rpaduuecKux MnpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JId
ypaBHEHUE WK CUCTEMa YPaBHEHUM PEIICHHUS, €CIIU UMEET, TO CKOJIbKO, U IIpoUee).

[lepexonuth OT cioBecHOM (HOPMYIMPOBKM 3adaun K €€ anredpandeckon
MOJIEIA C TOMOIIBIO COCTaBJICHHS YPaBHEHUA WJIM CHUCTEMbl ypaBHECHHH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJja4M MOJTYYEHHBIN pe3ybTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIATh
JIMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CUCTEMBI, J1aBaTh TpauUECKyIO
WJUTIOCTPAIIMIO MHOYKECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUMA

[Tonumatre ¥ HWCHOJIB30BaTh (PYHKIIMOHAJBHBIE TOHSATHUS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHHMS), ONPEACIsITh 3HAaueHHWe (QYHKIMU TI0 3HAYCHUIO
apryMeHTa, ONpeessaTh CBOMCTBa GYHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku dJIeMEHTAPHBIX (PYHKIIUNA BUAA:

y=k/x,y=x2,y=x3y = |x|, y = VX, omcHIBaTH CBOICTBA YHCIOBOH (hYHKIIHH
o e€ rpaduxy.

K konmy oOyuenus B 9 Kjacce o0OydamoIUiics TMONYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

CpaBHUBaATh U YHOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BrimonHaTs apudMeTndeckue NEUCTBHUS C pallMOHATBHBIMU YHMCIAMHU, COYETass
YCTHbIE U TMHCbMEHHBIE MPUEMBI, BBINOJHITh BBIYMCICHUS C HPPALUOHAIBbHBIMU
YUCJIaMHU.

Haxonuth 3HaueHUs CTENEHEN C LEJBIMU MOKA3aTeIsIMU U KOPHEH, BBIUYUCIIATH
3HAYEHUS YUCIOBBIX BbIPAKECHUM.

OKpyryisiTh  I€UCTBUTENBbHBIE YKCIA, BBINOJIHATh MPUKUAKY pe3ylibTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE M KBaJIpaTHbIE YPAaBHEHHUS, YPABHECHUS, CBOASIIMECS K HUM,
npocTeime ApoOHO-paAlIMOHAIBHBIE YPABHEHUSI.

Pemate cucTeMbl OBYX JMHEHWHBIX YPaBHEHUW C JBYMs I[EPEMECHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISETCS JTUHECUHBIM.

Pemarte TekcTOBBIE 3amaum  anreOpanMyuecKMM  CIOCOOOM € TIOMOIIBIO
COCTaBJICHUSI YPABHEHHUSI UJIM CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMECHHBIMU.

[IpoBOIUTE MPOCTEUIINE HWCCIAEAOBAHUS YPABHEHHWW W CUCTEM YpPaBHEHHH, B
TOM YHUCJIE C MPUMEHEHUEM TpauuecKux npeicTaBiIeHU (YCTaHaBIMBaTh, UMEET JIU
YpaBHEHHE WIIH CUCTEMa YPABHEHUM pEILlICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).



Pemate mHEIHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh
pEelLIEHHE HEPABEHCTB HA YMCIOBOW NPSAMOM, 3alKMCHIBATH PELUICHUE C MOMOLIBIO
CUMBOJIOB.

Pemarts cucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, N300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YHMCIIOBOU
NPSIMOU, 3aIIUCBIBATh PEIICHUE C IOMOLIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a1a4.

DyHKUUMA

Pacno3naBath (QyHKIMM H3y4YeHHBIX BHJIOB. [loKa3piBaTh CXEMaTUYECKHU

pacIoioKeHHe Ha KOOPJAMHATHOM IJIOCKOCTH TpadukoB GyHKIMA Buaa: Y = kX, y =
kx +b,y=kix,y=ax?+bx+c,y=x3 y=Vxy= |X|, B 3aBHCHMMOCTH OT 3HAUCHMI
K03 (HUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKLIUM.

Ctpoutrb M u300pakaTb CXEMaTUYECKH TpadUKu KBaAPATUYHBIX (QYHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTth KkBagpaTHuHyro (YHKIHIO 1O (GopMyle, NMPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 pealbHOU KU3HU, PUIUKH, TEOMETPUH.

YucaoBble M0CJI€10BATETbHOCTH U MPOTrPeccun

PacnioznaBaTh apuMeTHYECKYI0 U F€OMETPUUYECKYIO TIPOrPECCUU TPU PA3HBIX
croco0ax 3a1aHusl.

BbIMOMHATE  BBIUMCIEHHS C  WCIOJIB30BaHMEM  (GopMya N-ro  4jeHa
apu(MeTn4ecKol U TeOMETPUYECKON MTPOrpeccuid, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxkaTb 4IE€HBl IOCIENIOBAaTEIIBHOCTH TOYKAMM HAa KOOPAMHATHOU
IUIOCKOCTH.

Pemats 3a1aun, cBA3aHHbBIE C YUUCIOBBIMH M1OCIIEI0BATEIBHOCTSMHU, B TOM YHUCIIE
3aJaud U3 peaJbHOW JKHU3HM (C HCIIOJIb30BAaHUEM KaJbKyJsATOpa, LHU(PPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC

KosnuecTBO 4acoB
HanmeHnoBaHue pa3ae/ioB U TeM JuexkTpoHHble (HU(poBLIE)
Ne i/ KoHnTtpoJbHbie
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI
1 Yucna u BeuUCiIeHUs. PalinoHanbHbIe 99 1 bu6mmoreka [IOK
qycia https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
2 ANTeOpanecKue BhIpaKeHiA 33 3 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 VPABHCHHUS! H HEPABCHCTRA 21 2 https://m.edsoo.ru/7f415b90
bubmmoreka [JOK
. 2 1
4 Koopmumaret u rpagukn. Gymicm 0 https://m.edsoo.ru/7f415b90
bubmmoreka [JOK
1
> TosTopenne n 0dodmenue 6 https://m.edsoo.ru/7f415b90
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8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 1 httos://m.edsoo.ru/7f417af8
) Yucna u BeruncieHust. CTerneHs ¢ HeiIbIM 7 bubmmoreka [{OK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKeHHUSL. 15 1 bubnuoreka [IOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 O .0 5
YHIIMH. LCHOBHBIS HOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9 1
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 Tosropenne 1 obobwmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7
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9 KUIIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJabHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 Yucna v Beruncienus. JleicTBUTEbHBIE 9 1 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJHOM IEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 httos://m.edsoo.ru/7£419d08
bu6moreka [IOK
> OyHkwH 16 L https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 UucnoBsle MOCaeA0BaTEIbHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Matematuka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypOBEHb: yueOHUK, 7 Kiacc/
Makapserues 10.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pexn.
TensikoBckoro C.A., AkionepHoe o61miectBo «M3narenbcTBo
«IIpocsewenue»

* Martemartuka. Anredpa: 8-i1 kiacc: 0a30BbIi YpOBEHb: yueOHUK, 8 Kinacc/
Makapserues 0. H., Munatok H.I'., Hemikos K.W. u apyrue; nox pex.
Tensaxosckoro C.A., AkiionepHoe o6miectBo «M3nareabcTBo
«IIpocsenieHue»

* Maremaruka. Anredpa: 9-it kiacc: 0a30BbIi YpOBEHb: yueOHUK, 9 Kkimacc/
Makapserues 0. H., Munatok H.I'., HemuikoB K.W. u apyrue; nox pex.
Tenaxosckoro C.A., AkionepHoe o6miectBo «M3nareabcTBo
«IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Marematuka. Anredpa : 7—9-e kimaccel : 6a30BbIil YPOBEHB : METOIMYECKOE
nocobue K nmpeAMeTHON JUHUN yueOHUKOoB 1o anredope F0. H. Makaporuesa, H.
I'. Munmrok, K. Y. Hemkoa u ap./ — 2-e u3x., ctep. — Mocksa :
ITpoceemienue, 2023

I P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

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

https://m.edsoo0.ru/7f419d08
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