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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIs€TCA OJHUM M3 ONOPHBIX KYpCOB OCHOBHOIO OOIIEro
oOpa3oBaHusA: OHa OOECNEYMBAECT HW3Y4YEHUE JAPYrHMX JUCHUIUIMH, KakK
€CTEeCTBEHHO-HAYYHOI0, TaK M TyMaHUTapHOIO IMUKIOB, €€ OCBOEHHE
HEOOXOIUMO I MPOJOJDKEHUs OOpa3oBaHMs U B TMOBCEAHEBHOM JKU3HM.
Pa3Butne y oOydyaroniuxcsi Hay4YHbBIX HIpPEACTABICHUNA O MPOUCXOKACHUH U
CYIIHOCTH aireOpandyeckux abCTpakIuid, CIOcO0e OTPaKEHUS MaTeMaTHIECKOM
HAYKOW SIBIEHUI M MPOLIECCOB B MPUPOJIE U 00ILECTBE, POJIN MAaTEMATUYECKOTO
MOJIETUPOBAHMSI B HAYYHOM IIO3HAHUM M B TPAKTHUKE CIOCOOCTBYET
(GOpMHUpPOBaHUIO  HAYYHOTO  MHMPOBO33PEHHMS] W KA4eCTB  MBIIUICHUS,
HEOOXOJIMMBIX Il ajJanTalid B COBPEMEHHOM IIM(GPOBOM OOIIECTBE.
N3yuyenue anreOpbl oOecrneurnBaeT pa3BUTUE YMEHHUs HaOJt0/1aTh, CPAaBHUBATH,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTU
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JEHCTBUSI M BBIBOJIBI, (POPMYIUPOBATH
yTBepkaeHus. OcBoeHne Kypca anreOpbl 00ecreurnBaeT pa3BUTUE JIOTHYECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHHM HCIIONB3YIOT JISAYKTHUBHBIC M WHIYKTHBHBIC
paccykaeHusi, 0000IIeHne U KOHKPETU3allUI0, a0CTparupoBaHUE U aHAJOTHUIO.
OOyuenue anreOpe mnpeanojaracT 3HAYUTENBHBIA OO0BEM CaMOCTOSTENIBHOU
NEeSTENBHOCTH OOYYaIOIIUXCS, TOITOMY CaMOCTOATEIbHOE pelleHue 3aaad
ABJIAETCS peajn3aluen e TeIbHOCTHOTO MPUHIUIIA O0YUEeHHUS.

B c1pykType mporpammbl yuyeOHOro Kypca «Anredpa» uisi OCHOBHOTO
oOmero  oOpa3oBaHHS  OCHOBHOE€ MECTO 3aHUMAIOT  COJEPIKATEIbHO-
MeToIuYeckue JuHUU: «Yucma u  BBIYMCICHUS», «Alredpanyeckue
BBIDAXKCHHUS», «YPAaBHEHUS M HEpaBeHCTBa», «PyHkuun». Kaxnas u3 s1Hx
coJlepKaTeNIbHO-METOIMYECKUX JIMHUM pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET
U3YYCHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JMHUSIMHU. B xoxe u3yueHus
y4eOHOro Kypca OOy4JaloImHMMCs TPUXOIUTCS JIOTUUECKH PacCykaaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 3THM B Mporpammy
yaeOHOTO Kypca «Anre6pa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTHKH,
MIPE/ICTaBICHHBIE BO BCEX OCHOBHBIX pa3/esiax MaTEeMaTHYECKOTO 00pa30BaHUS
U CHOCOOCTBYIOIIME OBJIAJECHUIO OOYYAIOIIUMUCS OCHOB YHHUBEPCAIBHOIO
MaTemMaTuyeckoro s3pika. CopaepKaTreabHOW U CTPYKTYpHOM OCOOEHHOCTBHIO
y4e0HOTO Kypca «Anredpay SBISIETCS] €r0 MHTETPUPOBAHHBINA XapaKTep.

Conepxanve nuHUM «UWcClia W BBIYUCICHUS» CIY)KHUT OCHOBOHM IS
JaNbHEWIIET0  W3YYCHHS  MAaTeMAaTHKH, CIOCOOCTBYET  pPa3BUTHIO Yy
OOyJarommuXxcs  JOTHYECKOTO  MBIIIIEHUS,  (QOPMHPOBAHUIO  YMEHUSA
MOJI30BATHCSl AITOPUTMAMH, & TAK)KE MPUOOPETCHHUIO MPAKTUIECKUX HABBIKOB,
HEOOXOUMBIX JIJIsi TIOBCEJHEBHOW >KM3HU. Pa3BuUTHE TOHATHS O YWCIE Ha
YPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs CBA3AHO C PALMOHAIBHBIMU H
UPpAlMOHANTBHBIMA ~ YHCIIaMH,  (OPMUPOBAHWEM  TPEACTABICHHA O



JNEHUCTBUTEIBHOM YHCIIE. 3aBEpUICHUE OCBOEHUS YMCIOBOM JMHUHM OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHUIO.

Conepxanue JByX aireOpamdeckux JUHUA — «AJjreOpanueckue
BBIPAKEHUA» U «YPAaBHEHUS] M HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y
oOydaromuxcs MaTEeMaTHYECKOTo ammapara, HEOOXOAUMOro [Jisi peuieHUs
3alay MaTeMaTHK{, CMEXHBIX MPEIMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX
3amay. Ha ypoBHe OCHOBHOro o0miero oOpa3oBaHMsl y4deOHBIM MaTepual
IpyNnupyeTcs BOKPYr pallMOHAIBHBIX BbIpaXKeHUl. AnreOpa IEeMOHCTPUPYET
3HAYEHHWE MATEMATHUKHM KaK sI3bIKa JIJISi IOCTPOCHUSI MAaTeMaTHUYECKUX MOJENei,
OMMCAHMSI TIPOLIECCOB U ABJICHUM peanbHOro Mupa. B 3agaun oOyuenus anredpe
BXOJAT TakKe JalbHeWllee pa3BUTHE AITOPUTMHUYECKOTO  MBIIUICHUS,
HEO0OXOJIMMOT0, B YACTHOCTH, JJIsI OCBOCHUS Kypca HH(OPMATHKH, U OBJIaJICHHUE
HaBbIKAMU JEAYKTHUBHBIX paccyxkiaeHui. [IpeoOpa3zoBaHue CUMBOJIBHBIX (opM
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHHUsS, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Copepxxanve  (GyHKUMOHAIBHO-TPAPUUECKON JUHUU  HAIEJIEHO HAa
nojiyueHue oOydYaroUMMHUCS 3HAHUW O (QYHKIUSAX KAk  BaKHEHIIen
MaTEMaTUYECKOM MOJENH I ONHCAHHMS U WCCIEIOBaHUS PAa3HOOOPA3HBIX
IpoLEeCCOB U SIBIEHUM B mnpupoae u obOmectBe. M3ydyenwe wmartepuana
CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOMIMXCS YMEHHS HCIOIb30BaTh pa3nyHbIC
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMATHKU — CJIOBECHbBIE, CUMBOJIMYECKUE,
rpaduyueckre, BHOCUT BKJIaJ B (GOpPMHpPOBAHUE TMPEACTABICHUN O pOJIH
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALUN U KYIBTYPHI.

CornacHo ydeOHOMY TUlaHy B 7-9 Kiaccax M3ydaeTcsi Y4eOHBIH Kypce
«Anrebpay», KOTOPBINA BKIIOYAET CIAEAYIOIINE OCHOBHBIE Pa3/ielbl COACP KAHMS:
«Yucna W BBIYUCICHUS», «ANTreOpanueckue BBIPAKEHUS», «YPaBHEHUA U
HEpaBEHCTBa», «DYHKITUNY.

Ha w3ydenme ydebHOro kypca «Anredpa» orBomutcs 306 dacoB: B 7
kiacce — 102 ygaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 yaca B He/ieNI0),
B 9 KJiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

HpoOu 0OBIKHOBEHHBIE U JIECSTUYHBIE, IEPEXO] OT OAHOU (HOPMBI 3aMUCH
npobeit k gpyroil. [loHsATHe panUOHAIBHOIO 4YHCHa, 3aluCh, CpPaBHEHWE,
yIOPSIOYMBAHUE pAlMOHAIBHBIX uHcell. ApupMeTHUYecCKUe IEUCTBUSA C
palMoOHANBLHBIMU YHCIIaMU. PellleHue 3a1ad M3 peaibHOM MPakTUKU Ha 4YacTH,
Ha JpoOHu.

CreneHb ¢ HaTypaldbHBIM IOKa3aTEJEM: OIpejelieHne, MpeoOpa3oBaHue
BBIPDAXKCHUN Ha OCHOBE OIpEeCHUs, 3amuch OONbIIUX uuced. [IpoieHTsl,
3aMuCh MPOIEHTOB B BHUJE APOOU U JpoOU B BHUJI€ MPOILIEHTOB. Tpu OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a]]a4 U3 PeaIbHON MPAKTUKHU.

[IpuMmeHeHnEe TPU3HAKOB JACITUMOCTH, PA3JIOKEHUE HAa MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCle TmpsMmas ©  oOpaTHas
MPONOPIIMOHATIBHOCTH.

AJire0panyvecKne BbIPaKeHUs

IlepeMeHHblE, YHCIIOBOE 3HAYEHHWE BBIPAKEHUS C  IEPEMEHHOM.
JlonycTrmble 3HayeHUs IepeMeHHbIX. llpencraBiieHne 3aBUCUMOCTH MEXKIY
BeJIMYUHAMH B BHUE GopMyinbl. Beruucnenus no dopmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPAXKEHUHN, TOXKIECTBEHHO paBHbIC BBIPAXKEHUS, TpaBUIIA
npeoOpa3oBaHUsi CyMM M TPOU3BEICHUM, IMpaBuia pPacKpBITUS CKOOOK U
IPUBEICHUS TTOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowrensl u  MHorouwiaeHbl. CteneHb MHorowieHa. (CloeHHe,
BBIUMTAHUE, YMHOKEHHUE MHOTOWICHOB. POpPMYIIbl COKPAIIEHHOTO YMHOKEHUS:
KBaJAparT CyMMbl U KBajapaT paszHoctd. Dopmyna pa3HOCTH KBaJpaToB.
PaznoxeHne MHOrO4wIEHOB Ha MHOKUTEIU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHUS, MpaBuia NpeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIO KOPHEW JIMHEHHOIO
YpaBHEHHUSI, pELICHUE JUHEWHbIX ypaBHEHHU. CoCTaBJI€HUE YpPaBHEHUH IO
YCJIOBHIO 3a7auu. PeneHrne TeKCTOBBIX 3a/1a4 C MOMOIIBI0 YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C JIBYMs IMepeMeHHbIMH U ero rpaduk. Cucrema
JBYX JIMHEMHBIX YpPaBHEHHU C JBYMs NE€pEMEHHbIMU. Pemienue cucrem
ypaBHEHHM CrOCOOOM MOACTaHOBKH. [IpuMephl perieHusi TeKCTOBBIX 3aJad C
MMOMOIIIBI0 CHCTEM YPABHEHHUI.

DyHKIUN



Koopaunara Toukn Ha mnpsmoi. UwucioBble npomexyTku. PaccrosHue
MEXIY ABYMS TOYKaAMU KOOPIUHATHOU IPSIMOMU.

[IpssmoyroinbHas cucrema koopausHat, ocu OX u Oy. AGcuucca U opauHaTa
TOYKM Ha KOOpPAMHATHOM tuiockocTu. [lpumepsl rpadukoB, 3aTaHHBIX
dbopmynamu. Utenue rpadukoB peanbHbIX 3aBUcUMOcTel. [loHsTHE (yHKIMU.
I'padpux ¢ynxuuu. CpoiictBa ¢(ynkumil. Jluneiinas ¢ynkuusa, e€ rpaduxk.
I'padpux ¢ynxuum y = [x|. ['paduueckoe permieHne TUHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEUHBIX YPAaBHECHUM.

8 KUIIACC

Yuca v BbIYMCICHUS

KBaapatueiii kopeHp u3 umcna. Ilonarue o0 HppalMOHATIBLHOM 4YHUCIE.
JlecsTuunbie NPUOIMKEHUS MppalMOHAIBHBIX YHUCEN. CaoiicTBa
apuMETHUYECKUX KBAJPATHBIX KOPHEH W WX MPUMEHEHHE K MPeoOpa3OBaHHIO
YUCJIOBBIX BBIPAKEHUIN U BBIUMCICHUSIM. [[eliCTBUTEIbHBIE YHUCIIA.

Crenenp ¢ uenpM MnokazareneM U e€ cBoicTBa. CTaHOapTHas 3alKCh
qucia.

AnreGpanueckue BolpakeHUsIAJiredpanyecKue BbIpakeHust

KBanparuelii TpEXwieH, pas3loKeHUE KBAJAPaTHOIO TpEXWIEHAa Ha
MHOHUTEIH.

Anrebpanueckass Jpoob. OCHOBHOE CBOMCTBO ajredpanyueckol apoowu.
CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JCJIICHHE alreOpanyeckux ApooOeil.
PanronanbHbie BEIpXKEHUS U KX TTPeoOpa3oBaHUE.

VYpaBHEHUS U HEPAaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBanmpatHoe ypaBHeHHe, ¢GopMmysia KOPHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Bwuera. PemieHue ypaBHEHUN, CBOISIIIMXCSA K JIMHECHHBIM U
kBazpaTHbIM. [IpocTeiiiine qpoOHO-palioOHaTbHBIC YPAaBHEHUS.

I'paduueckass wHTEepmperanus ypaBHEHUW C JABYMS TMEPEMEHHBIMU U
CHUCTEM JIMHEHMHBIX YPAaBHEHUW C JABYMs INEpeMEHHbIMU. [Ipumepnl pereHus
CHCTEM HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

UucnoBble HeEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ omHOM
IepeMeHHONW. PaBHOCWIBHOCTH HEPaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOU
nepeMeHHo. CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitue ¢ynkmuu. OO6macTh ompeAeneHuss W MHOXXECTBO 3HAYCHUU
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'padux Gynkmuu. Urenne cBoiicTB pynkimu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX peaTbHbIE MPOIECCHI.



OYHKIUM, ONKCHIBAIOIINE MPSIMYI0 M OOpaTHYIO MPOMOPIHUOHATBHBIE

3aucHMOCTH, HX rpadukn. Oymkmmn y = x2, y = x3, y = \x, y=|x|.
I'paduueckoe perieHre ypaBHEHUM U CUCTEM YpPaBHEHHUIM.
9 KUIIACC

Yucia v BbIYMCICHUS

PammonanbHble  4yWcna, UppalMOHAIbHBIE  YHCIA, KOHEYHBIE U
OCCKOHEUHBbIE JEeCATHUYHbIE JpoOu. MHOMXKECTBO JIeMCTBUTEIBHBIX YHCEN,
JEUCTBUTENIbHBIC YHCIAa Kak OECKOHEYHbIE JecsATU4YHbie mapobu. B3aumuO
OJIHO3HAYHOE COOTBETCTBUE MEXKJIY MHOMXKECTBOM JICHMCTBUTEIBHBIX YHCEN H
KOOPAMHATHOMN IIPSMOM.

CpaBHeHUE JCHUCTBUTENBHBIX YMCEN, apuMETHUYECKUE JEHUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMH.

Pa3Mepbl 00BEKTOB OKpY’KarOLIEro MUpa, IUTEIBHOCTH IMPOIECCOB B
OKPY’KaroIIeEM MHpE.

[TpubnmxEHHoe  3HAUYEGHHWE  BEIMYHMHBI, TOYHOCTh  IPHUOJIMKCHUS.
Oxpyrnenue yncen. [Ipukuaka u olleHKa pe3yIbTaTOB BEIYUCICHUA.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PenieHre ypaBHeHUN, CBOASIIMXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. PeuieHue  ypaBHEHHN, CBOJAIIMXCS K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. [lpumepsl pelieHuss ypaBHEHUU
TPETHhEN U YETBEPTOU CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue apoOHO-pallMOHaNbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4
anredpandyeckuM METOJIOM.

VYpaBHeHuE ¢ AByMs NEpEeMEHHBIMU U ero rpaduk. Pemenue cucrem AByx
JIMHEWHBIX YPaBHCHUW C JIByMsA TMEPEMEHHbIMU. PemieHne cucrteM IByX
YpPaBHEHUH, OJHO W3 KOTOPBIX JIMHEHMHOE, a JAPYroe — BTOPOM CTEICHHU.
['padrueckas mHTEpIIpETAIIUS CUCTEMBI YPABHEHUI C TBYMS TEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aaredpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenve nMMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IlepeMeHHOM. KBaJapaTHble HEpaBEHCTBA.
I'paduueckass wmHTEpmpeTanyus HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabGona, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'paduxu pynxumit: vy =kx, y=kx +b, y=k/x, y=x3,y=Vx, y=[x| , u
WX CBOMCTBA.

Hucnosele mocnenoBaTeIbHOCTUUHMCIOBBIE MOC/IeI0BATEIbHOCTH U
NPOrpeccuu



[lonsiTHE YUCIOBOU MOCIEAOBATEIBHOCTH. 3aJaHUE IOCIIEI0BATEIbHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudmernyeckas u reomeTpuyeckas nporpeccur. @opmyibl N-TO yjieHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300paxkeHne 4ieHOB apu(METHUUECKOW U F€OMETPUUYECKON Mporpeccui
TOYKaMHU HA KOOPAWUHATHOM IIJIOCKOCTH. JINHENHBIN U 3KCIIOHEHIIUAJIBHBIN POCT.
CnoxHsbie IIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMbBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«Anrebpa» XapaKkTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

IOPOSIBJIEHUEM HMHTEpEca K TMPOUNUIOMY M HACTOSLIIEMY POCCHICKOMN
MAaTE€MAaTUK{, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHUAM POCCHMCKHX
MAaTE€MATHUKOB U POCCUICKONM MaTeMAaTHYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpaklaHWHA W pealu3aliu
€ro mpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxJAaHCKOTO oOIiecTBa
(mampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO AITHUYECKHUX
npoOsieM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THYECKUX MPUHLIMIOB B JEATEIbHOCTH
YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW HAa AaKTUBHOE Y4YacCTHUE B PEIICHUU MPAKTUYECKUX 3a]ay
MaTE€MaTHYECKON HANpPaBIE€HHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHUs HAa MPOTSHKCHUM BCEH YKU3HM JUIS YCIICIIHON MPOdheCCHOHAIBHON
NESTENBHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM HWHIWBUIYAIbHOW TPAGKTOPUU OOpa30BaHUS M HKU3HEHHBIX
TUTAHOB C Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a]ay, PELICHUH, pacCcyXIeHUN, YMEHUIO BUICThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IIPEICTaBIECHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, TPUPOIbI
U 00IecTBa, MOHUMAaHUEM MaTeMaTUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NEeSATENbHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHS LMBUIIHU3ALUH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM W MaTeMaTU4YeCKOM KyJIbTYpOH Kak
CPEICTBOM  IIO3HAHUS MHUpPA, OBJAQJACHUEM MPOCTEUIIMMU  HaBbIKAMHU
HCCIIEI0OBATEIBLCKON NS TENBHOCTH;



6) puznyeckoe BocnuTaHUE, (POPMHPOBAHHE KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPUMEHSITh MAaT€MaTUYECKHE 3HAHMS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUs 3J0pOBOTO o0O0pa3a >KU3HU (310pOBOE MHUTAaHHE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATHH M OTAbIXa, peryispHas (Qundeckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKa pedieKcHUU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TAKOT'O K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHUM Uil perieHus
3a/1ay B 00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
U OLIEHKH HMX BO3MOJKHBIX MOCJIEJICTBUIA ISl OKPY’KAIOIIEH Cpe/ibl, 0CO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX POoOIeM U MyTel UX peIeHHUs;

8) ajanTtanms K M3MEHAWIIHMCH YCJAOBUAM COHMAJBLHOW H
NPUPOAHOIN cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, OBBIIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO0 NEATEeIbHOCTb, B TOM
quyclie yYMEHUE YYUThCA Yy JPYrux IJojAei, npuodperaTb B COBMECTHOM
JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIMU U3 ONBITA JIPYTHX;

HEOOXOJUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAHHM, B TOM YHCIE
dbopMynHpoBaTh UIEH, MOHSATHUS, TUIOTE3BI 00 OOBEKTaX M SIBJICHUSX, B TOM
Yyclie paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYallll0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYAaIMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMble PEHICHUS W ACHCTBUS, (HOPMYIHPOBATH U OICHUBATH PUCKU U
NOCTECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeiicTBUS

Ba3oBble JJornuecKkue 1eicTBUA:

® BBIIBJIATH u XapaKTepHU30BaTh CYLIECTBEHHBIC NpU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, MOHSATHUH, OTHOIICHUN MEXKIY MOHITHIMH,
dbopMyITHpPOBATH OIpPEICIICHUS TTOHATHUH, yCTaHaBJIMBAaTh

CYIIIECTBEHHBIN MPHU3HAK KIacCU(UKAIMKN, OCHOBAHUS NJIsi 0000IICHUS
Y CPABHEHUSI, KPUTEPHUU TPOBOAMMOIO aHAJIN3A;

® BOCIpPUHUMATh, (GOPMYIHPOBATH W MPEOOPA30OBHIBATH CYXKICHUS:
YTBEPJIUTEIbHBIC W OTPHIIATEIbHBIC, SIUHUYHBIC, YACTHBIE U OOIIHE,
YCIIOBHBIE;

® BBIIBISITh MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTuBOpeursi B (pakrax, MaHHBIX, HAOJIOJICHUSX U YTBEPKICHUSX,



npemiaratb  KpUTEpUM UL BBIABJICHUS ~ 3aKOHOMEPHOCTENM U
[IPOTUBOPEUHNIL;

e JiesaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOUCHUN, YMO3AKIFOUEHUN 110 aHAJIOTHUH;

e pa30uparh JI0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKIECHUU (IIpsIMbIE U

OT  TOPOTUBHOIO),  MPOBOJAMTH  CAMOCTOSTENBHO  HECIIOXKHbIE
JOKa3aTeIbCTBA MaTeMaTUYECKUX (dakToB, BBICTpanBaTh
apryMEHTAIHIO, IPUBOJUTH IIPUMEPBI U KOHTPIPUMEDBIL,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpATH croco0 pemieHus: ydeOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpaTh Hamboee MOAXONAIUN C Y4ETOM
CaMOCTOSITENTFHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eCTBUSA:

® [UCIIOJNIb30BaTh  BOMPOCHl  KaK  HMCCJIEAOBATEIbCKHUM  MHCTPYMEHT
NO3HaHUSA, (HOPMYITUPOBATH BOIPOCH], (DPUKCHPYIONIHE MPOTUBOPEUHE,
npo0sieMy, CaMOCTOSATENbHO YCTaHABJIMBAaThH HCKOMOE U JaHHOE,
(dopMUpPOBaATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHCHHE,;

® [IPOBOJUTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIAEJOBAaHUE IO  YCTAaHOBJICHHUIO
0COOEHHOCTEW MaTeMaTH4ecKoro oOBeKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

® CaMOCTOSITeNIbHO  (OpMyJIHUpOBaTH O0OOIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAONIOACHUS, MCCIEIOBaHUS, OLEHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 0000IIECHUH;

® [IPOTHO3WPOBATh BO3MOKHOE Pa3BUTHE IMpOIlecca, a TaKKe BHIIBUTATH
MIPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PabGora ¢ undgopmanmeii:

® BBISIBIISITH HEIOCTATOYHOCTh U M30BITOYHOCTH MHGPOPMAIIMM, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

® BBIOMpATH, AaHATM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

e BpIOMpaTh (HOpMy TpencTaBieHUs WHPOPMAUU W WILTIOCTPUPOBATH
pelraemMbie 3a/ladyd CXeMaMH, JuarpaMmamu, HWHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

® OIICHUBATH HANEKHOCTH WH(MOPMAITUU IO KPUTEPHAM, MPEIIOKCHHBIM
yduTesaeM Wi chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

e BOoCHpUHUMATh # (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W TIENISIMH OONICHHMSI, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCHBMEHHBIX TEKCTax, JaBaTh



MOSICHEHUS TI0 X0y PEIICHHsI 3aJa4d, KOMMEHTHPOBATH MOTYYCHHBIN
pe3ynbTarT;

B XoJle¢ OOCYXJIEHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOii
TEMBI, MPOOJIEMBI, pEIIaeMOoil 3a/1a4uu, BEICKa3bIBaTh UICH, HAIICTICHHBIC
Ha TIOWCK PEIIEHHUsS, COMOCTaBIATh CBOM CYXKICHHUS C CYKICHHSIMH
APYTUX YYaCTHHKOB JHaiora, OOHapyXHBaTh Pa3lIuyhe U CXOACTBO
NO3ULUH, B KOPpPEKTHOM ¢dopme (PopMyIupoBaTh pa3HOIIIACHS, CBOU
BO3PaKEHUS;

OPECTaBIATh  PE3yAbTaThl  pEIICHHWS  3a/Jayd, OKCIEPHMEHTA,
UCCIIEJIOBaHUsA, TMPOEKTa, CAMOCTOATENBHO  BBIOMpaTh  Qopmar
BBICTYIUICHHSI C Yy4Y€TOM 3aJad TpPE3eHTAllMd W OCOOCHHOCTEH
ayJINTOPHH,

NOHMMAaTh W  HWCIMOJB30BaTh  MPEUMYIIECTBA  KOMAaHAHOH U
WHAVUBUAYATLHON padOThl MPU PENICHUH YYEOHBIX MaTEMaTHYECKUX
3aad;

NpUHUMATh  1eJIb ~ COBMECTHOW  JIEATENBHOCTH,  IUIAHUPOBATH
OpPraHM3aIMI0 COBMECTHOH pPabOTHI, pacmpenensTh BHIBI padoT,
JIOTOBApUBAThCS, OOCYXKJIaTh MPOIIECC U Pe3ybTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYyNIOBHIX (opmax paboTel (0OCYyXaeHHs, oOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMbl M JPYTUE), BHIMOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JACUCTBUS C JPYTrUMH YiI€HAMHU
KOMaH/Ibl, OI[EHUBATh KauyeCTBO CBOETO BKJAJa B OOLIMN MPOAYKT IO
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHUBepcajbHbIe YueOHbIE AelicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITCOPUTM pELICHHS 3a1ayu (Wiu
€ro 4YacTh), BBIOMpATh CIOCOO pemieHus C Y4ETOM HMEIOUTUXCS
pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHUH ¢ y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJII), IMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CHoco0aMH CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca M
pe3yibpTaTa peuieHrus MaTeMaTUYeCKOU 3aa4u;

OpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NpPHU PEUICHUU
3a/1a4d, BHOCHTH KOPPEKTHUBBI B JI€ITEIILHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OITUOOK, BHISIBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBHE pE3yjibTaTa JESITEIbHOCTH MOCTaBICHHON
HeIM U YCIOBHUSIM, OOBSICHATH MPUYMHBI  JOCTHKEHUS WU
HEJOCTM)KEHUsI  LIeJIM, HaXOAWTh  OIIMOKY, J1aBaTh  OIIEHKY
MPUOOPETEHHOMY OIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koniy oOyuyenuss B 7 kjacce oOydYaromuiicss MOJYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

BoinonHsATh, codyeTasi yCTHbIE U MUChbMEHHBIE TPUEMBI, apudmeTnyecKue
NEUCTBUA C pAllMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHMs] YUCIOBBIX BBIPAXKCHUHN, TPUMEHATh Pa3HOOOpa3HbIC
crocoObl W TPUEMBI  BBIYUCICHUS 3HAYEHUH JPOOHBIX  BBIPAXKEHUM,
coJieprKalux OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[Tepexonuth OT 0AHOM (HOPMBI 3aMKUCH YUCE K APYroi (mpeoOpa3oBhIBaTh
JIECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YNOPSIAOUUBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyrJTh yncna.

BrINONHAT NPUKUIKY M OIEHKY pe3yjbTaTa BBIYUCICHHUM, OILICHKY
3HAYCHUIN YHCIIOBBIX BBIPAKCHUH. BBIMONHATE NEUCTBUS CO CTENEHSMH C
HaTypaJbHBbIMHU MTOKA3aTEISIMHU.

[IpuMeHAT, NOpU3HAKU  JCJIUMOCTH, PA3JIOKEHUE HAa  MHOXKUTEIH
HATypPAJIbHBIX YHCEI.

Pemate mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOLLICHUEM
BEJIMYMH, NPOMNOPIUOHAIBHOCTBIO BEJIMYHH, MPOLUEHTAMH, MHTEPIPETUPOBATH
pe3yabpTaThl peHmIeHHus 3aJad C y4E€TOM OrpPaHWYEHUW, CBSI3aHHBIX CO
CBOICTBAMHU paccMaTpUBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpPasKeHU s

Hcnonb3oBaTh  anreOpanveckyrd  TEPMHUHOJOTHIO H  CHUMBOJIHKY,
IPUMEHSTH €€ B IIPOIECcCe OCBOCHMS Y4eOHOro MaTepuaa.

HaxonuTte 3HaueHuss OYKBEHHBIX BBIPAKCHUN MPH 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BeimonHaTh  mpeoOpa3oBaHUsS  IIEJIOTO  BBIPAKEHHS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAraeMbIX, PACKPBHITHEM CKOOOK.

BbINONHAT YMHOXKEHUE OJHOYIEHA HA MHOTOWIEH M MHOIOYJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3ioKEHHE MHOTOUYJIECHOB HA MHOXHTEIH C IMOMOIIBIO
BBIHECEHHMS] 32 CKOOKM OOIIEro MHOXUTENS, TPYHNIUPOBKH CIAraeMbIX,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpumensaTs mpeoOpa3oBaHUsi MHOTOYJICHOB JUISl PEIICHHS Pa3IHMYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEalIbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATYpPaJbHBIMHU IMOKA3aTEISAMHU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUA 1 HEPABEHCTBA



Pemate nuHENHbIE YypaBHEHUs C OJHOU IEPEMEHHOM, IIPUMEHSS IIpaBUiIa
Iepexola OT HMCXOOHOTO YPaBHEHHMS K paBHOCHIBHOMY eMy. IIpoBepsrs,
SABJISICTCS JIU YUCIIO KOPHEM YPABHEHMUSI.

[TpumensaTh rpaduyeckre METOIbl MPU PEIICHUN JIMHEWHBIX YpaBHEHUHN U
HX CHUCTEM.

[TogObupars mpuMepbl Map YHUCEN, SBISIONUXCS PEIICHHEM JHUHEHHOTO
YPaBHEHUS C IBYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJWHATHOM TIJIOCKOCTH TpauK JMHEHHOTO ypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIB3YSACh IpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cuctemsbl ABYX JIMHEHMHBIX YPAaBHEHUU C JABYMS MEPEMEHHBIMU, B
TOM 4ucJje rpadUyecKu.

CocTaBnsaTh W peliaTh JUHEWHOE YPaBHEHUE WIIM CHUCTEMY JIMHEWHBIX
YpaBHEHUN TIO YCJIOBHUIO 3aJlaud, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTarT.

DOyHKUUH

N300paxkatb Ha KOOPAWHATHOM NPSMON TOUYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl, 3alIMChIBATH YUCIIOBHIC
IPOMEXKYTKHU Ha anredpandyeckoM si3bIKe.

OrMeuarb B  KOOPJAWHATHOM IUIOCKOCTH TOYKM IO  3aJaHHBIM
KOOpJMHATaM, CTpOUTh Tpaduku JuHEHHBIX GyHKIMA. CTpouTh Tpaduk
byHKIMH Y = [X].

OnuceiBaTh ¢ TOMOIIBI0 (YHKIHUM HW3BECTHBIE 3aBHUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCThb, BpPEMs, PACCTOSHHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
IIPOU3BOIUTEIBLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[Tornmats rpaduyeckuii crmocod NmpeacTaBIeHUs U aHaIu3a HHGOPMAaIIUH,
U3BJIEKaTh M HHTEPHPETHPOBAaTh HH(MOpMaIMio u3 rpaduKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K xonmy oOydyenuss B 8 kijacce 0Oyd4aromuiics MOTYYHUT CIIETYIOUTUE
MIPEIMETHBIE PE3YIIbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonb30BaTh HaYaabHBIE IPEACTABICHUS O MHOXKECTBE JEUCTBUTEIIBHBIX
qucen Il CpPaBHEHUWS, OKPYIVICHWs] W  BBIYHMCICHUN, HW300pakathb
JNEUCTBUTEIIBHBIE YMCIIA TOYKAMU HA KOOPJAUHATHOU MPSIMOM.

[TpumeHsaTs TOHATHE apU(PMETHIECKOTO KBAJAPATHOTO KOPHS, HAXOIUTH
KBaJpaTHbIE KOPHU, UCTIOB3Ysl MPU HEOOXOJUMOCTH KaJlbKYISTOP, BBITOIHATh
nmpeoOpa3oBaHusl BBIPAKCHUN, COJIEPKAIMMX KBAaJpaTHbIC KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEMN.

Ncnonp3oBaTh 3anucu OOJBLUIMX U MAJIbIX YUCET C TOMOILBIO JECATUUYHBIX
npobeit u creneHei yncia 10.



AJaredpanveckune BbIpakKeHHUs

[IpuMeHAT, TOHATHE CTENEHH C IEJBIM II0Ka3aTeleM, BBITOJIHATH
npeoOpa3oBaHus BRIPAXKEHU, COJIEPKAIUX CTEIICHHU C LIEJIBIM MTOKa3aTeIeM.

BBITIOJTHATE TOXAECTBEHHBIC MPE0OPa30BaAHMS PAIIMOHATBHBIX BEIPAKCHUN
Ha OCHOBE IMpaBWJI JSUCTBUN HAJl MHOTOUJIEHAMH U alreOpandyecKuMu JpoOsimMu.

PackiianbiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumenHsATs MpeoOpa3oBaHMs BRIPAKESHHUH IS PEIICHUS Pa3IMYHbIX 33124
13 MaTeMaTHKHU, CMEKHBIX TIPEIMETOB, U3 PCATBHON NIPAKTUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemath nuHelHbIC, KBAaJpaTHBIE YPaBHEHUS U pallMOHAIBHBIC YPaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[IpoBoaNTH MpoCTENIIE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpaBHCHUH,
B TOM YHUCJIE C NMPUMEHEHUEM rpadHuuecKux MpeacTaBiIeHUN (yCTaHaBJIMBATH,
UMEeT JIM ypaBHCHWE WJIM CHUCTEMa YpPaBHCHHUH PEIICHHS, €CIM HMEEeT, TO
CKOJIbKO, U TpoYee).

[Tepexonuth OT cioBecHON (HOPMYIUPOBKH 3aJ1auu K €€ anreOpandeckoit
MOJCI C TIOMOIIBIO COCTABJICHUS YPaBHCHHUS WM CHUCTEMbl ypaBHEHUH,
UHTCPIIPETUPOBATh B COOTBETCTBMHM C KOHTEKCTOM 3aJIayd  ITOJYYCHHBIN
pe3yJbTar.

[IpuMeHsATH, CBOMCTBA YHMCIOBBIX HEPABEHCTB MJI CPAaBHEHUS, OIEHKH,
peliaTh JMHEHHbIe HEPABEHCTBA C OJIHOM MEPEMEHHON W MX CUCTEMBI, 1aBaTh
rpauyuecKky0 WIUTIOCTPALMI0 MHOXECTBA PEUICHUN HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUA

[TornmaTh U UCTIOIB30BATh (PYHKIIMOHAIBHBIC TIOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHUS), OMPENEIATh 3HaUeHHe (QYHKIUU 1O 3HAYCHUIO
apryMeHTa, ONpeessaTh CBOMCTBA (YHKIMU 110 e€ Tpaduky.

Crtpouth rpaduKu JIeMEHTaApHBIX (PYHKIIUHA BUAA:

y=k/x, y =x2, y=x3,y =[x, y = VX, OIuCBIBaTbh CBOICTBA YHCIOBOIA
byHKIMN TI0 €€ TpaduKy.

K xonmy oOydyenuss B 9 kjacce oOyYaroUIUiCs TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BBIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIE M HPPAIMOHAILHBIE YHCTIA.

BemmonaaTs apudmMernueckue IEHCTBUS C PAMOHATBHBIMA YHCIIAMH,
coueTass YCTHbIE W TIMCHMCHHBIE TPUEMBI, BBIMOIHATH BBIYUCICHHUS C
UPpaAOHATHHBIMHA YUCTAMH.

HaxonuTe 3HaueHUs CTENEHEHW C MEIbIMH IOKa3aTesiIMU U KOPHEW,
BBIYHCIISATh 3HAUCHHS YUCITIOBBIX BBIPAKCHHM.

OkpyrasTh JEUCTBUTEIBHBIE YWCIA, BBIMIONHITh MPUKUIKY pe3yibTara
BBIUYKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHHUI.



YpaBHeHUS U HEPABEHCTBA

PemaTes nuHEWHBIC W KBaJpaTHBIE YPAaBHCHUS, YPABHECHUS, CBOJSIINECS K
HUM, TIPOCTEHTITNE TPOOHO-PAIOHATLHBIC YPaBHEHUS.

Pemath cuctembpl IBYX JMHEHHBIX YPAaBHEHHH C JIBYMs IEPEMCHHBIMHU M
CUCTEMBI JBYX YpaBHCHHH, B KOTOPBIX OJHO YpaBHEHUE HE SBISCTCA
JIMHEWHBIM.

Pemiate TekcTOBBIE 3amaud  anreOpandecKUM CIOCOOOM € TOMOIIBIO
COCTaBIICHUS YpaBHEHUS WJIM CHCTEMBI JBYX VypaBHCHHH C JByMs
NIEPEMCHHBIMH.

[TpoBOIUTE MpOCTEHININE UCCIICIOBAHNS YPABHCHUH U CHCTEM yYpaBHCHHIA,
B TOM YHCJIE C NMPUMEHEHUEM TI'papUYECKUX MPEeACTaBICHUHN (yCTaHABINBATH,
UMEET JIM ypaBHCHHWE WU CHCTEMa YPaBHEHUH pEIICHUS, €CIIH HUMEET, TO
CKOJIbKO, U TpoYee).

Pemath JMHEWHBIE HEPAaBCHCTBA, KBaJipaTHbIC HEPAaBEHCTBA, W300paKaTh
pEIICHNE HEPaBEHCTB HAa YMCIIOBOM MPSMOM, 3aITUCHIBATh PEIICHHUE C IIOMOIIBIO
CHUMBOJIOB.

Pemath, cHCTEeMBI JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPaBEHCTB,
BKJTIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, HW300pa)kaTh pEIICHHE CHCTEMBI
HEPABCHCTB Ha YHCJIOBOM TMPSAMOH, 3alMChIBaTh PEIICHWE C IOMOIIBIO
CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MIPU PEIICHUH PA3TMYHBIX 3a/1a4.

DOyHKUUA

PacnioznaBaTh (PyHKIIMU H3yueHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKU
pacroioKeHHe Ha KOOPAMHATHOMN TIOCKOCTH rpadukoB GyHKIuM Buga: Y = KX,
y=kx+b,y=k/x,y=ax2 +bx +c,y=x3, y=1x,y = |X|, B 3aBucumMoctH o1
3Ha4YeHUH KOA()PUIIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKITHH.

CtpouTth 1 H300pakaTh CXeMaTUUECKH IpadUKH KBAIPATUIHBIX ()YHKIIHH,
OINMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacrioznaBaTh KBaZpaTHUHYIO (QYHKIUIO 1O (opmyne, TPUBOIUTH
MIPUMEPHI KBaIPATUIHBIX QYHKIIUN U3 peaTbHOU KU3HU, GUZHKHU, TEOMETPHUH.

YucaoBble M0CI€10BATEIbHOCTH U MPOTrPecCUu

PacriozHaBaTh apupMETHUYECKYI0O U TE€OMETPUUYECKYIO MPOTPECCUU TpHU
pa3HbIX crlocobax 3aaHusl.

BbIMONHATE  BBIUMCIEHUS C UCHOJIb30BaHUEM (QOpMylT n-Tro ujeHa
apu(PMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YICHOB.

N300pakath dineHBI MOCIEAOBATEIIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemate 3a1aun, cBSA3aHHBIC C YHCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
quclie 3aJaddl W3 pPEaTbHON JKW3HH (C HCIIOJIb30BAHUEM KAJIBKYIATOPA,
U (HPOBBIX TEXHOJIOTU).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacos
Ne HaunMeHoBaHue pa3jeioB U TeM JJIeKTpOoHHBbIe (U poBbIE)
n/m | mporpaMmbl Bcero KoHTposibHbie IpaxTHaeckue o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
bubmmoreka IJOK
1 Ywucna n BeIunciIeHus. PaimonansHbIe ynciia 25 1 https://m.eds00.ru/7f415b90
bu6mmoreka IJOK
2 AnreOpanyveckre BhIpaKeHUs 27 1 https://m. eds00.ru/7f415b90
bub6mmoreka IJOK
3 YpaBHEHHUS U HEPABEHCTBA 20 1 https://m.eds0o.ru/7f415b90
bub6mmoreka IJOK
4 Koopmunatet u rpaduku. OyHKIMH 24 1 https://m.eds00.ru/7f415b90
bu6mmoreka IJOK
S Hosropenne n 0bodmenue 6 1 https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOI'PAMME
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8 KUIIACC

KoaunyecTBO 4acoB

Ne HaumeHoBaHHe Pa3ieioB U TeM JeKTponnbIE (WHDPOBHIE)
n/n | nporpammbi Beero KonTpoabubie IIpakTHueckue Y nugp
padoThbI padoThI o0pa3oBaTejibHbIE PeCypChl
bu6mmoreka IJOK
1 Uucna u Beruncienus. KBaapaTtHeie KOpHU 15 hitps://m.edsoo.ru/7f417af8
2 Yucna u BeruncieHus. CTeneHs ¢ 1ejIbIM 7 bubmmoreka IJOK
HIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue Boipaxkenus. KBaapaTHbiid 5 1 bubmoreka [IOK
TpEXUICH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BhIPaXKCHHUS. 15 1 bubmoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHud U HepaBeHCTBa. KBajipaTHbIe 15 1 bubmoreka [IOK
ypaBHEHWUSI https://m.edsoo.ru/7f417af8
6 YpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubmoreka [IOK
ypaBHEHU https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
7 YpaBHeHUs U HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.eds0o.ru/7f417af8
bu6mmoreka LJOK
8 DyHiunn. OCHOBHBIC NOATHA ° https://m.edsoo.ru/7f417af8
bu6mmoreka LJOK
; Dyniunn. qucnossie pyniun ; https://m.edsoo.ru/7f417af8
Bbubnuoreka IJOK
10 TosToperne i 0bobumerme 6 . https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOI'PAMME
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9 KUIIACC

No Koaun4vecTBo yacoB
n/ HanMeHoBaHnue pa3ieoB U TeM NPOrPaMMbl K I JJIeKTPOHHbIe (WHPPOBLIE)
p porp Beero OHTPOJIbHBbIEC PaKTHYeCKHe 06PA30BATENBHBIE PECYPCb
I padoThI padoThI
1 Yucna u BeluncieHus. JeficTBUTENbHBIE YnCiia 9 bubmmorexa LHOK
: https://m.edso0.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y paBHEHUS C OJTHOM 14 1 bubmmoreka [IOK
epeMEHHOMN https://m.edso0.ru/7f419d08
. bubmoreka [IOK
3 YpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHUN 14 1 https://m.eds00.ru/7f419d08
bub6mmoreka IJOK
4 YpaBHeHus U HepaBeHcTBA. HepaBeHcTBa 16 1 https://m.eds00.ru/7419d08
bub6mmoreka IJOK
> DynKiH 16 1 https://m.edsoo0.ru/7f419d08
bu6mmoreka IJOK
6 UrcnoBble MOCIEA0BaTEbHOCTH 15 1 https://m.edso0.ru/7f419d08
7 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS 18 1 bu6mmoreka IJOK
3HAHUH https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYUEHUKA
e Anreb6pa, 7 xinacc/ MakapsiueB FO.H., Munmtok H.I'., HemikoB K.W. u ap.; nox penakuueit TensxoBckoro C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemenue
e Anreb6pa, 8 kimacc/ Makapsrues F0.H., Munatox H.I'., HemikoB K.W. u np.; nox penakuueii TenskoBckoro C.A.,
AxrmmonepHoe obmiectBo «M3narenbctBo «lIpocBerieHue»
e Anrebpa, 9 kimacc/ Makapsrues F0.H., Munatok H.I'., HemikoB K.W. u np.; nox penakuueii TenskoBckoro C.A.,
AxrmmonepHoe odmectBo «M3marensctBo «lIpocBenienue»
METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

e MeToanueckoe mocodue «Anredpa. MeTouueckne peKOMEHIaUK. 7 KJIacc» MPeIHa3HAUYCHO IS yUUTeNeH,
BEyIIMX MpernojaBaHue no yueoHuky «Anredpa, 7» apropos 0. H. Makapsruesa, H. I'. Munatok, K. 1.
Hemxosa, C. b. CyBopoBoii noa peaakuuei C. A. TeasaKoBCKOro.

e MeToanueckoe mocodue «Anredpa. MeTomuueckue peKOMEHIaluK. 8 KJlacc» MpeIHAa3HAuYCHO IS yUUuTelNeH,
BEIIYIIMX MPeTojaBaHue o yueOHUuKy «Anredpa, 8» aBropo 0. H. Makaperuera, H. I'. Munatok, K. H.
Hemxosa, C. b. CyBopoBoii noxa peaakuuei C. A. TeaaKoBCKOro.

e MeToanueckoe mocodue «Anredpa. MeTonuueckue peKoMeHIaum. 9 Kiiacc» NpeIHa3HaueHo IS yUYuTeNen,
BEyIIMX MpenojaBaHue mo yuyeoHuky «Anredpa, 9» asropos 0. H. Makapsruesa, H. I'. Munatok, K. 1.
Hemxosa, C. b. CyBopoBoii noa peaakuueit C. A. TeasaKoBCKOro.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET
https://m.edsoo.ru/
https://resh.edu.ru/
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