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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIAETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMsI: OHAa 00eCTIeUnBaeT U3YUCHHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTApPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOIOJDKEHUSI 00pa30BaHUs M B TIOBCEHEBHOW ku3HU. Pa3zButne y oOydarommxcs
HAyYHBIX TIPEJCTABICHUNA O TMPOUCXOXKACHUH W CYITHOCTH aJreOpanvecKux
abcTpakiuii, cnocobe OTpakeHUsT MAaTEeMAaTHICCKON HAYKOW SIBJICHUW W TIPOIIECCOB
B MPUPOJE W OOIIeCTBE, POJU MaTEeMaTHYECKOIO0 MOJICITHPOBAHMS B HAYYHOM
MO3HAHUU M B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydenune anreOpbl oOecreuynBaeT pa3BUTHE yMEHHsS HaOIIOAaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIILUICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOWM JICUCTBUS W BBIBOJIHI,
dbopmynupoBaTh yTBepKAcHUA. OCBOEHHE Kypca aareOphl 00eCIeUrBaET pa3BUTHE
JIOTUYECKOTO MBITIUICHUSI OOYyYaroMMXCSA: OHW HCIONB3YIOT JACAYKTHBHBIC W
WHJYKTUBHBIE PAcCy>KJeHHUs, 0000IIeHNE U KOHKPETHU3aI1I0, a0CTparupoBaHue u
aHanoruto. OOyuenue  anrebpe  mpearnosaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSATEIILHON JACATENHHOCTA OOYYaIOIMIUXCs, IO3TOMY CaMOCTOSITEIIbHOE
peIIeHHE 3a7a4 SABIISICTCS peaTnu3auei IesaTeIbHOCTHOTO MPUHIIAIIA 00YUEHUSI.

B cTpykType nporpaMmMsl yaeOHOTO Kypca «Anredpa» 1jis OCHOBHOT'O 00IIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEPKATeIIbHO-METOUYECKUE JTUHUU!
«Yucna u BBIUMCIEHUS», «ANreOpanyecKkre BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuu». Kaxmas w3 3TUX CoaepKaTeIbHO-METOIMYCCKUX
JUHUHN pa3BUBAETCS HA TIPOTSHKEHUU TPEX JIET U3YyUCHHSI Kypca, B3aUMOJIEHCTBYS C
JIPYTUMHU ero JnuHusMH. B Xoxe wu3ydeHus ydeOHOro Kypca OO0y4YaromuMCs
MPUXOJUTCS JIOTUYECKU PACCYXKJIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M C 3THMM B mporpaMMmy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, TMPEJACTABICHHBIE BO BCEX OCHOBHBIX paszjeiax
MaTeMaTU4YeCKOro o0pa3oBaHUs U CIOCOOCTBYIONIME OBIAJICHUIO 00YUYarOIUMUCS
OCHOB  yHUBEpPCAJIBHOTO MaremaTtudeckoro s3bika. CojaepxaTenbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Uucna W BBIYUCICHHS» CIY)KHT OCHOBOM ISt
JTATBHEHIIIETO M3YYCHHUSI MAaTEeMAaTHKU, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIHXCS
JIOTUYECKOTO MBINIJICHUS, (POPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMH W HWPPANMOHAIBLHBIMH YHCIIaMH, (OopMUpOBaHUEM



MPEACTABICHUMN O NEUCTBUTEILHOM YHKCIIe. 3aBEPIICHUE OCBOCHHUS YUCIOBOM TIMHUU
OTHECEHO K CpeIHeMY 00IIeMy 00pa30BaHUIo.

CopeprxkaHue IBYX anreOpandecKux JIMHUN — « ANreOpandecKue BIPaKEHU S
U «YpaBHEHHS U HEPAaBEHCTBA» CIIOCOOCTBYET (DOPMHPOBAHUIO Y OOYyUAIOIIUXCS
MaTEeMaTUYeCKOro ammnapara, HeoOXOIUMOro JUIsl PelIeHUs 3aJad MaTEeMaTHKH,
CMEXXHBIX MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusl y4yeOHBIH MaTepuall TPYNIHUPYETCS BOKPYT PallMOHATBHBIX
BbIpOKEHH. Anrebpa JEMOHCTpUPYET 3HAUYEHHWE MATEMaTHKH KakK s3bIKa s
MOCTPOEHUSI MaTeMaTHYEeCKUX MoOJieNiel, OMHCcaHusl IMPOLIECCOB U  SIBICHUU
peanbHOro Mupa. B 3anaun o0ydueHus anreOpe BXOAAT TakKe JlajbHEHIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIICHHS], HEOOXOIUMOTO, B YACTHOCTH, JIJIsl OCBOCHHSI Kypca
uHPOpPMAaTUKH, W  OBJAJCHHWE HABbIKAMU  JIEAYKTUBHBIX  PACCY>KICHHM.
[TpeoOpa3oBaHre CHMBOJBHBIX (POPM CIOCOOCTBYET pa3BUTHIO BOOOpakKeHW,
CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanne (yHKIIMOHATBHO-TPA(UIECKON JIMHUN HAIEICHO Ha MOJIyYCHHE
oOy4JaronMMuUCs 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJAENd
JUTSL OTIMCAHUS ¥ CCIIeIOBAaHUS pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUI B IPUPOJIC U
obmiecte. M3yuenue Matepuana CliocoOCTBYET pa3BUTHIO y O0YUaIOIUXCsl YMEHUS
WCIIOJIb30BaTh PA3JIMYHbIC BBIPA3UTEIbHBIE CPEACTBA fA3bIKA MAaTEeMaTUKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpadudecKkhe, BHOCUT BKIaJ B (OPMUPOBAHHE
MPEICTABICHUIA O POJIM MATEMATUKH B PA3BUTHH IUBUIN3ALUN U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B /-9 Kjaccax wH3ydaercss Y4eOHBIHA Kypce
«AnreOpa», KOTOPBIH BKIIIOUAET CIEAYIOLIME OCHOBHBIE pa3fesibl COJACpPKaHUS:
«Uucnma © BBIUHCIEHUS», «ANreOpandeckue BBIPAKECHUS», «YpaBHEHUS U
HEpaBEeHCTBA», « DyHKIUW».

Ha u3ydenune yuebHoro kypca «Anredpa» oroautcs 306 gacos: B 7 kiacce —
102 ygaca (3 gaca B Hezeno), B 8 kinacce — 102 yaca (3 yaca B Heneno), B 9 kimacce
— 102 yaca (3 yaca B HeZIEIIO).



COILEPKXAHUE OBYYEHUA

7 KIIACC

Yucaa v BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, NIEPEXOJl OT OJHOU (POPMBI 3aIUCH
npobeit k gpyroi. IloHsTHe panMOHAIBHOTO 4YHWCIA, 3allCh, CPaBHEHUE,
YHOPSAOYMBAHUE  PAllMOHANbHBIX  4YMcel. Apudmernueckue JEHUCTBUA C
palMOHAIBHBIMU YyuciaMu. Pernienue 3a1a4 U3 peajbHOM NPAKTUKU HA 4YacTH, HA
Jpoou.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJIEM: OIpeAesieHHne, MpeoOpa3oBaHUe
BBIPKEHHUI HA OCHOBE ONPEAENICHUS, 3auch 00IbIIMX Yyncel. [IponeHTsl, 3anuch
IPOLEHTOB B BUJE Ap0oOU U JpoOU B BUJE MPOLEHTOB. TpU OCHOBHBIE 33]1a4M HA
IIPOLICHTHI, PELICHUE 3aJ1a4 U3 PEaJIbHON ITPAKTUKHU.

[IpumMeHEHME TPU3HAKOB  JEIUMOCTH, PA3JO0KEHHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4Yucile mOpsMas W oOpaTHas
IIPOIIOPLIMOHAIBHOCTH.

AnredpanvecKue BbIPpAKEHUA

[lepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOU. JlomycTuMBIE
3Ha4YEeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKAY BETMUMHAMU B BUJIE
¢dbopMmyibl. Beruucnenus no popmynam. [IpeobpasoBanre OyKBEHHBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, INpaBWia NpeoOpa3oBaHUs CyMM H
IPOU3BEICHUH, MpaBUjIa PaCKPBITUS CKOOOK U IPUBEIECHUS TOTOOHBIX ClaraeMblX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpHowiensl 1 MHOTOWIEHBl. CteneHp MHOrowieHa. CIlio)eHne, BhIYUTAHUE,
YMHOXXE€HHE MHOTOWIECHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHUS: KBapaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3jiokeHre MHOTOWIEHOB HA
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuia IpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPaBHEHHUM.

JluHeliHOEe ypaBHEHHME C OJHOW NEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOrO
YPaBHEHMS, pEUIEHNE JINHENHBIX ypaBHEHNN. COCTABIEHUE YPABHEHU IO YCIOBUIO
3a7a4u. Perienue TeKCTOBBIX 3a/1a4 € IIOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C JABYMs MEpEeMEHHbIMU U ero rpaguk. CucreMa IByx
JMHEWHBIX yPaBHEHUM C JBYMsl NEpPEMEHHbIMU. PemieHue cucrem ypaBHEHHM
crocoboM 1moACcTaHOBKU. [IprMeps pereHnst TEKCTOBBIX 3a7a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKUNHA



Koopaunara Touku Ha npssMou. Uucnosele npomMexyTKH. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cuctema koopaunat, ocu OX u Oy. AGciucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukos, 3a1aHHbIX (HOpMyIaMH.
Urenue rpagukoB peanbHbIX 3aBucumoctell. [lonsatue pynkuuu. ['paduk pyHkuum.
CroiictBa Qynkuunii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkuuum y = |X|.
['padprueckoe perieHre JIMHEWHBIX YPABHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC

Yuciia 1 BbIYMCTICHUS

KBagpatHelii kopeHb W3 uwucia. [loHsATHe 00 UppalMOHAIBHOM YHCIIE.
JecsTruunble TpUOIMKEHUS UppaIlMoHaIbHbIX yrces. CBoiicTBa apuMeTUIECKUX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHUE K MPE0oOPa30BAHMIO YUCIOBBIX BBIPAKEHUI
Y BBIYUCIICHUSIM. J[€efICTBUTENIbHBIC YUCTIA.

CremneHb ¢ LeabIM IOKa3aTeneM U e€ cporictBa. CTaHmapTHas 3alKUCh YACIA.

AnredpanvecKue BbIPpAKEHUA

KBaapaTHbIil TpEXUIIEH, pa3iioKEHHE KBAIPATHOIO TPEXUIEHA HA MHOXKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO alreOpandyeckod JIpoOu.
CnoxeHue, BBIYUTAHHE, YMHOXKEHHE, [ICJICHHE alreOpaudeckux JIpoOet.
PannoHanbHbIe BRIpaXXKEHHUS U UX ITPeoOpa3oBaHuUE.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmysia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemenne ypaBHEHHM, CBOISIIMXCS K JIMHEHHBIM W KBAJPATHBIM.
[Ipocreiine qpoOHO-paMOHANIbHBIE YPaBHEHUS.

['padprueckas uHTEpOpETALMS YPABHEHUI C ABYMSI IEPEMEHHBIMU M CUCTEM
JVHEWHBIX YPAaBHEHHMU C JAByMs IE€peMEHHBbIMHU. lIpuMepbl pemieHus cucrem
HEJIMHEUHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

DyHKUUHA

[Tonsitue pynxumu. O0IaCTh ONPEAETICHNS U MHOKECTBO 3HaUYECHUN (QYyHKIIUH.
Crnoco0Obl 3a1anust PyHKIUH.

I'padpux dbyukmum. Urenue croiictB dyHkmuu mo e€ rpaduky. [Ipumeps
rpadukoB GyHKIIHHA, OTPAKAIOIINX PEATbHBIE TIPOIECCHI.



OyHKIMM, OMUCHIBAIOIINE TPAMYIO H OOpaTHyl0 TPONOPIIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduxi. OyHkmun Y = X2, Y = X3, y = VX, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPaBHECHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUSA

ParnmonanpHple 4ncna, UppaldoOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE
JEeCATUYHBIE APoOU. MHOXKECTBO AEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHbIE YUCIA
KaKk OECKOHEUHbIE JAecITUYHBbIE ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEXy MHOXXECTBOM JIEUCTBUTENBHBIX YACEI U KOOPAUHATHOU MPSMOM.

CpaBHeHHE [IGHCTBUTENBHBIX 4YHUCEN, apudmernyeckue MACUCTBUS C
JNEWCTBUTEILHBIMU YU CIIAMH.

Pasmeppl OOBEKTOB OKPYXKAIOLIEr0 MHUpA, AJIUTENBHOCTh IMPOIECCOB B
OKpY’KaroIleM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIIMYUHBI, TOYHOCTh NMpUOIMKeHUs. OKpyTrieHue
yucen. [Ipuknaka v olieHKa pe3yJIbTaTOB BHIYUCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUHN, CBOISIUXCA K JIUHEMHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIMXCA K KBaJPATHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl pemenus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHMH. PenieHue TEKCTOBBIX 3aaad
aNredpandyeckKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs MepeMEeHHbIMU U ero rpaduk. Pemienue cuctem AByx
JIMHEWHBIX YPABHEHUM C ABYMs IIEPEMEHHBIMU. Pelienue cucreM IByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEpIIpETals CUCTEMBl YPABHEHUM C IBYMS IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdecKuM CriocoOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JTMHEMHBIX HEPABEHCTB C OJHOM INEepeMEHHOM. Pemenne cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IiepeMeHHOM. KBagpaTHele HepaBeHCTBa.
I'padmyeckas MHTEpIHpeTaldss HEPaBEHCTB M CHCTEM HEPaBEHCTB C JIByMs
IIEPEMEHHBIMU.

DyHKIUMN

KBagparuunas ¢ynkums, e€ rpadux u cpoiictBa. [lapabona, KoopAHHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CAMMETPHUH MAPa0OJIbI.

I'paduxn pyrxmmit: y = kx, y = kx + b, y = kix, y =x3,y =X, y = x|, ut ux
CBOMCTBA.

YucsioBbIe MOCJIEI0BATEILHOCTH U NIPOrPeCcCUu



[loHATHE YHCIIOBOWM IOCIEAOBATEIBHOCTU. 3aJaHUE TOCJIENOBATEIIBHOCTH
peKyppeHTHOH hopMyIioi u popMyIoi N-ro djeHa.

Apudmerrdeckas u TeoMeTpudeckas mporpeccuu. PopMmysasl N-ro WieHa
apu(MeTUYeCKOl U TeOMETPUUECKOI MPOTPECCHii, CyMMBI TIEPBBIX N UJICHOB.

N3o0pakeHre 4iaeHOB apuU(METHUYECKOH M TeOMETPUUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIA U 3KCIIOHEHUHUAIBHBIA POCT.
CI10HBIE IPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITTPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS IporpaMmbl ydyeOHOro Kypca
«Anrebpa» XapakTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTEeMaTUK{, ILEHHOCTHBIM  OTHOLIEHHWEM K JOCTH)KEHHMSM  POCCHICKUX
MaTEMaTUKOB U POCCUMCKONW MaTeMAaTUYECKOM IIKOJIbl, K HCIIOJb30BAHUIO ITUX
JOCTHKEHHI B IPYTUX HayKax U MPUKIATHBIX cepax;

2) rpaskKJIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME!

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN Tpa)KIaHUHA U pealn3aluu €ro
opaB, IMpPEACTaBICHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOIEIyp IPaXXIaHCKOTO 00IIecTBa (HampuMep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO 3TUYECKHUX MPOOIIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTWKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JAEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHHE

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE B PEIICHUH NPAKTUYECKUX 3adad
MaTE€MaTUYECKOM HampaBI€HHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIro
oOpa30oBaHMsI HAa MPOTSHKEHUM BCEH KM3HU U1 YCHEHIHOW MpOoQecCHOHAIbHON
NESTENIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
IOCTPOCHUEM MHIAUBUAYAIbHOU TPACKTOPUU 0OPAa30BaHMs U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJBHOMY U  3CTETHYECKOMY  BOCHPUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJau, PEUICHHUM, pacCyX JACHWUH, YMEHHIO BUJETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHUS .

OpUEHTalUMel B JEATEITbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHMMaHUEM MaTEMaTHYECKOM HayKd Kak cdepbl 4YeToBeueCKOH
NEATEIbHOCTH, 3TAllOB €€ Pa3sBUTHS W 3HAYUMOCTHU ISl Pa3BUTHUS LMBHIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEeMaTHYE€CKOW KyJIbTYpPOH Kak CpelCTBOM
NMO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEHIIMMHU HaBBIKAMHU MCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢u3uueckoe BocnuTaHue, (POPMHPOBAHHE KYJLTYPHI 310POBbSI H
IMOIMOHAJIBLHOTO 0JIArONOJTYYHS

TOTOBHOCTHIO TMPUMEHSITH MAaTeMaTUYECKHE 3HAHHMS B MHTEPECaX CBOETO
3I0pPOBbS, BEIEHHSA  3I0POBOI0  0o0pa3a  Ku3HH  (3I0pOBOE  ITUTAHME,
cOaTaHCUPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryspHas duzndeckas
aKTUBHOCTH), C(OOPMHPOBAHHOCTHIO HaBbIKA pehICKCHH, IPU3HAHKEM CBOETO IpaBa
Ha OMMUOKY ¥ TAaKOTO K€ MpaBa IPyroro 4eJ0BEKa;

7) 3K0J10rHYecKoe BOCIIUTAHME:!

OpUEHTAIlMeH Ha TPUMEHEHUE MaTeMaTHUYECKUX 3HAHUH JIJIS pellieHus 3a7a4 B
00JIaCTH COXPAHHOCTH OKPY KaroIIeH Cpe/ibl, TUIAHUPOBAHUS MOCTYIIKOB M OIEHKHU
WX BO3MOYKHBIX IMOCIEACTBUH ISl OKPYIKAOIIECH CPe/ibl, OCOZHAHUEM TJI00ATBHOTO
XapakTepa SKOJIOTMYECKUX MPOOJIeM U MMyTe X PEIICHNUS;

8) amanTamusi K U3MEHAIOIMUMCH YCJIOBHSAM CONUAIBHOW M NMPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEU KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JIPyTHX JIOJEH, mpuoOpeTaTb B COBMECTHOW JEATEIHbHOCTH
HOBBIC 3HAHU, HABBIKM U KOMIIETCHIIUU U3 OIbITA JIPYTHUX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUM, B TOM YHUCIE
dbopMynHpoBaTh WU, MIOHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIHPUHUMATH
CTPECCOBYIO CHTYAIMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUA, (OPMYJIUPOBATH U OLEHUBATH PUCKU H
MocaeACTBUSI, POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornyeckue 1ecTBUS:

e BBIABIISITh U XapaKTEPHU30BATh CYIIESCTBCHHBIC TPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATHH, OTHOIICHWA MEXIYy MOHATHAMH, (HOPMYIUPOBATH
OTIpeNeICHUs]  MOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
Kiaccu(ukanyuu, OCHOBaHMS JUIsi OOOOIIEHUS M CPAaBHEHWs], KPUTEPUU
MIPOBOJIMMOTO aHAJIH3A,;

e BOCIPUHUMATH, (OpMyIHpOBaTH W MPeOOPa3OBBIBATH  CYKICHUS:
YTBEPAWTEIIbHBIE W OTPHIIATEIIbHBIC, CIWHUYHBbIC, YaCTHBIE W OOIIHe,
YCJIOBHBIC;



BBISIBIIAITh ~ MaTEMAaTHYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTHBOpEeuYuss B (PaKTax, JaHHBIX, HAONIONEHUSX W YTBEPKICHUSX,
npe/iaratb KPUTEPUH JUTSI BBISIBICHHS 3aKOHOMEPHOCTEH U IPOTUBOPCUHIA,
JenaTh BBIBOJBI C KCIIONB30BAHUEM 3aKOHOB JIOTHKH, JCTYyKTUBHBIX H
WHIyKTABHBIX YMO3AKIIOUEHHH, YMO3aKIFOUCHH 110 aHAJIOTHH;
pa3duparth J0Ka3aTeIbCTBA MATEMATHYCCKIX YTBEPKACHUHN (IPSMBIE U OT
IPOTHBHOTO), MPOBOJHMTH CAMOCTOSITEJIHHO HECIIOKHBIC JOKAa3aTeIbCTBA
MaTeMaTH4ecKuX (AaKTOB, BBICTPAMBATh AapPryMEHTAIMIO, TPUBOIUTH
pUMEPBI M KOHTPIIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYIKICHUS;
BBIOMpATh CIIOCOO pelIeHus y4eOHO# 3amauyn (CpaBHHBaTh HECKOJIBKO
BApPUAHTOB pEIICHUs, BHIOMpAaTh HamOoee MOAXOIAIMUNA C ydETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBnble ucciieqoBareLCcKue 1eHCTBUSA.

UCII0JIb30BaTh BOMPOCHI KaK MCCIEN0BATEIHCKUI MHCTPYMEHT MO3HAHUS,
dbopMmynupoBaTh BONPOCH], (UKCUPYIOIIHE MPOTUBOPEUHE, MpPOOIEMY,
CaMOCTOSATENIFHO YCTaHABJIMBaTh KMCKOMOE W JaHHOE, (opMUpOBaTh
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHCHHE,

MPOBOJIUTH IO CAMOCTOSTEIHLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOCHHOCTEN
MaTeMaTU4YECKOro 00BhEKTa, 3aBUCUMOCTE 00BEKTOB MEXIY COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBEAEHHOTO HAOJIONIEHUS, UCCIEOBaHMS, OIICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHUE TPOIIECCa, a TaKKe BBIJIBUTATH
MIPEAIOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nHpopmanueii:

BBISBIISITh HEJIOCTATOYHOCTh M HW30BITOYHOCTh HWH(OpMAIUH, HTaHHBIX,
HEOOXOIUMBIX IS PEIICHHS 3aJ1auu;

BBIOMpaTh, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
nH(pOpMaITUIO Pa3IMUHBIX BUJIOB U (POPM MPECTABICHUS;

BBIOMpATh (opMy TMpeAcTaBiIeHUS HHPOpMAUMU M WILTIOCTPUPOBATH
pemaeMple 3aJa4M CXEMaMH, JharpaMMaMH, HWHOW TpaduKOM U HUX
KOMOWHAIUAMUY,

OLICHUBATh HAJEKHOCTh WH(OpMAIIUU TIO KPUTEPHUSIM, MPEIJIOKESHHBIM
y4YUTENEM UM CHOPMYITUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIe yueOHbIe 1eliCTBUSA:

BOCIIpUHUMATb U (I)OpMy.]'II/IPOBaTB CYKICHUS B COOTBCTCTBUU C YCIIOBUAMU
H OCIsIMU O6H.[CHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKATh CBOIO TOYKY 3PpCHUA



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

e B x0JIe 00CYXJIeHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
poOJIeMBbl, perraeMoil 3a/1auu, BbICKA3bIBaTh UJICH, HAllEJICHHbIE HA TTIOMCK
pELIEHHUs], COMOCTABIATh CBOM CYXICHHUS C CYXICHUAMH JPYTUX
YYaCTHUKOB JHayiora, oOHapy»KUBaTh Pa3MYue M CXOJACTBO MO3UIUH, B
KOppEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS;

e TMPEACTABIATH  pPE3yJbTaTbl  pEUNICHHUA  3a4aud,  DKCIEPUMEHTA,
UCCJIeI0BaHMS, IPOEKTA, CAMOCTOATEILHO BEIOMPATH (POPMAT BHICTYIUICHUS
C yu€TOM 3aj1a4 MPE3CHTAIMN U OCOOCHHOCTEN ayIMTOPUH;

e TIOHMMATh U HCMOJIB30BATh IPEUMYILIECTBA KOMAaH/IHOM U MHIUBU Ty AIbHOU
pabOoThI PU PEIICHUH YYEOHBIX MATEMAaTUUECKUX 3a/1a4;

e MPUHUMATH LIEJIb COBMECTHOU JIEATEIIBHOCTH, INIAHUPOBATh OPTaHU3ALIUI0
COBMECTHOM paloThl, paclpeAeyiaTb BHUIbI paldOT, JI0roBapUBAThCSH,
00Cy>KIaTh MPOIIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHHS HECKOJIBKHUX
JIIOJIEN

e YyYacTBOBaTh B TPymmoBBIX (opmax paboTel (0OCYkKIcHUS, OOMEH
MHCHHSIMU, MO3TOBBIC IIITYPMBI U IPYTHE), BHITIOIHITH CBOKO YacTh paOOTHI
U KOOPJMHUPOBATh CBOM [JEUCTBUA C JPYTMMHU YJI€EHAMH KOMAaHJBI,
OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSM,
c(hOpMyYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJACHCTBUSI.

PeryasiTuBHbIC YyHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranu3anusi:

e CAMOCTOSTEJIBHO COCTABJIATH ILJIaH, aJITOPUTM PEIIeHUs 3a1aun (WM ero
9acTh), BBIOMpATh CIIOCOO PEHICHHS C YYETOM HMMEIOUIMXCS PEeCypCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaAHTHI pelIeHUH ¢ y4€TOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

e BJIAJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI TPOLIECCA U pe3yJIbTaTa
penieHus MaTeMaTUYEeCKOM 3a1auH;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 3a]1a4H,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIEHUBATH COOTBETCTBUE PE3YyJIbTAaTa AEATEILHOCTH MMOCTABICHHOM LIeNId U
YCJIOBUSAM, OOBACHATh MPUUMHBI JTOCTHIXKCHUS WU HEJOCTHXKEHUS IIeJH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHI
K xoHiy oOydeHuss B 7/ KJjacce OOyYarOIIUICS TOMYYUT CIICIYIOIIHE
peAMETHbBIE PE3YIbTATHI:



Yucaa v BIYUCTCHUS

BbINONHATE, codyeTass YCTHbIE M IUCBMEHHbBIE NPHUEMBI, apHUPMETUUECKUE
JEUCTBHUS C palMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3Ha4YeHUsI YUCIOBBIX BBIPAKEHHUM, MPUMEHSATH Pa3HOOOpa3HbIC
CHIOCOOBI U MPUEMBI BBIUMCICHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUH, COAEpPIKAIIUX
OOBIKHOBEHHBIC U JICCATUUHBIE IPOOH.

[lepexoauTb OT OAHON (QOPMBI 3aMKMCH YUCEN K JAPYrou (MpeoOpa3oBBIBATH
JECATUYHYIO POOb B 0OBIKHOBEHHY0, 0OBIKHOBEHHYIO B IECITHYHYIO, B YACTHOCTH
B OCCKOHEUHYIO IECATUYHYIO IPOOD).

CpaBHUBATH U YIIOPSAI0YMBATH PALIMOHAJIBHBIC YUCIA.

OKpyrIsTh Yucia.

BBITTONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHH, OLIEHKY 3HaYEHUI
YUCJIOBBIX BBIPAXXEHUU. BBINOIHATH ACHCTBUSA CO CTENEHSIMH C HaTypaJbHBIMU
NIOKAa3aTeJIsIMU.

[IpuMeHATh NPU3HAKYU JACIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIU HATypalbHbIX
YHUCEJL.

PemaTe mpakTUKO-OPHMEHTHPOBAHHBIE 3aJa4yH, CBS3aHHbIE C OTHOLICHUEM
BEJIMYMH, IPONOPUUOHAIBHOCTHIO BEIMYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yabpTaThl PEIICHUs 33/1a4 ¢ YYETOM OIPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvecKkue BbIPpaKeHUA

Hcnonp30Bath airedpandecKyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuaia.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPQKCHHMHM IpPU 3a@aHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoInonHATh NpeoOpa3zoBaHust UEIOr0 BhIPAKEHUSI B MHOTOWICH MTPUBEICHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWICHAa HAa MHOTOWIEH M MHOIO4YWIEHa Ha
MHOTOWIEH, IPUMEHSAThH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCyHIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTENIM C ITOMOUIBIO
BBIHECEHUS 32 CKOOKU OOIIEro MHOKUTES, TPYIIIUPOBKU CaraeMblX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PEILEHUS PA3IMYHBIX 33124
U3 MaTeMaTHKH, CMEXHBIX IPEIMETOB, U3 PEaTbHOUN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypaJbHBIMU II0KA3aTEIISIMUA IS
peoOpa3oBaHKs BEIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA



Pewars yiMHENHBIE ypaBHEHHsA C OJHOM IIEPEMEHHOW, NPHUMEHSA IpaBUia
nepexoia OT UCXOJHOI0 YPAaBHEHUS K paBHOCWIBHOMY emy. IIpoBepsTs, sBaseTcs
JIM YHUCIIO KOPHEM YPaBHEHUS.

[IpumeHnsTh rpaduyeckre METOIbl IPU PEIICHUH JIMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SBISIOMIUXCS PEIICHUEM JMHEHHOTO
YPAaBHEHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOU MIIOCKOCTH IPaPUK TMHEHHOTO YPaBHEHUS C ABYMsI
NEePEMEHHBIMU, MOJIB3YSACh IPAPUKOM, IPUBOJIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemats cuctemsl IByX JIMHEHHBIX YPAaBHEHUN C JBYMsSI IEPEMEHHBIMH, B TOM
quclie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEHMHOE YPAaBHEHHE WJIH CHUCTEMY JIMHEHHBIX
YPAaBHEHUH MO yCIOBHIO 3a7a4M, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJ1ayy NIOJy4ECHHBIN Pe3yJIbTar.

DOyHKIUN

N3o0paxkath Ha KOOPAMHATHOMN MPSMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE TPOMEKYTKH Ha
aJreOpandeckoM s3bIKe.

OtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTPOUTH TPAPUKH TUHEHHBIX PyHKIUH. CTpOUTh Tpaduk GyHKIUHU Y = [X|.

OnuceiBaTh C MOMONIIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU. CKOpPOCTb, BPEMS, PACCTOSHME, LIEHA, KOJIHWYECTBO, CTOMMOCTH,
MIPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTh 3HaueHue GyHKIUH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeACTaBIeHUS U aHanW3a WH(QOpPMAalUH,
U3BJIEKATh U UHTEPIPETUPOBATh MH(OPMALMIO U3 TpadMKOB pEAIbHBIX POLIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenuss B 8 kJjacce OOyYarONIMICS TOJYYUT CIEIYIONINE
NpEeIMETHbIE PE3YJIbTATHI:

Yucaa v BBIYUCTCHUS

Hcnonb30BaTh HayalbHbIE MPEACTABICHHS O MHOXECTBE JCHCTBUTEIBHBIX
YKCell Il CPAaBHEHUS, OKPYTJICHUs U BBIUMCICHUM, N300paxaTh AEHCTBUTEIbHBIC
YHCJIa TOYKaMHU Ha KOOPJIMHATHOM MPSIMOM.

[IpumeHATh TOHSATHE apU(METHUUECKOTO0 KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHH, UCIIOJIb3YS NMPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMNOJIHATH
npeoOpa3oBaHUs BBIPAKECHUN, COAEPXKAIUX KBaJApaTHbIE KOPHHU, HCIIOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonp3oBarh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uucia 10.



AJiredpanyeckue BbIPaKeHUs!

[IpuMeHATh TOHATHE CTENEHHM C LENbIM I0KAa3aTelIeM, BBINOJIHATh
npeoOpa30BaHUsl BBIPAKEHUH, COAEPKAIIMX CTENEHH C LIEJIIM MOKA3aTeIEM.

BhINONHATE TOXKASCTBEHHBIE MPE0OPa30BaAHUS PAllUOHATBHBIX BEIPAKEHUN Ha
OCHOBE MMPaBWJI ACHUCTBUI HAJ MHOTOYJIEHAMH U alre0pandyecKumMu ApoOsiMu.

PackiapiBaTh KBaJpaTHBIN TPEXWIEH HA MHOXKHUTEIIH.

[IpumeHnsATh npeoOpa3oBaHus BBIPAXKEHUM I pEeIIEHUs pa3InYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MIPEIMETOB, U3 PEAbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewmate NMHEHBIE, KBAaJpaTHBIE YPABHEHUS U PALMOHAJIBHBIE YPaBHEHMUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUN U CHCTEM YPaBHEHUM, B
TOM YHCIIE C TPUMEHEHUEM TpaduIecKuX MpeIcTaBliecHu (ycTaHABIUBATh, UMEET
JU ypaBHEHUE WA CUCTEMA YPABHEHUW PELICHUs, €CIM MUMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT ciIOBECHOM (HhOPMYJMPOBKM 3aJaud K €€ anreOpanyeckou
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBI YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJTYyYEHHBIN pe3yJIbTar.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JUJISl CPABHEHUS, OLIEHKH, PEILIaTh
JIMHEWHbBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpapuuecKyto
WJUTKOCTPALIMIO MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIMHA

[ToHuMaTh M MCHOJB30BAaTh (HYHKIIMOHAIBHBIC MOHATHSA M SI3bIK (TEPMHUHBI,
CHMBOJIMYECKUE O0003HAUCHUS), OMpPEACTATh 3HAYCHUE (YHKIUH 10 3HAYCHHIO
apryMeHTa, ONpeAeisiTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Ctpouts rpaduku d51eMeHTapHBIX (YHKIIMA BUIA:

y=k/X,y =x2,y =x3,y = |X|, ¥y = VX, OIIHCBIBATH CBOMACTBA YHCIOBOH QYHKIIHH
o e€ rpaduky.

K xonmy oOyuenuss B 9 kJjacce oOydYaroniuiicss MOJYYUT CIETYIONTNE
NpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCTCHUS

CpaBHUBATH U YIIOPSAI0YMBATH PALIMOHAJIBHBIE U UPPALMOHAIIbHBIE YUCIIA.

BrimonHITh apudMeTrnueckue JeHCTBUS C pallMOHATBHBIMH YHCIIAMH, COUETas
YCTHBbIE U MHUCbMEHHBIE MPUEMBI, BBITOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMU
YHCIIAMH.

Haxonutb 3HaueHus CTENeHEe! ¢ LeTbIMU TOKa3aTeNIsIMU U KOPHEW, BBIYUCISATh
3HAYEHUS] YUCTIOBBIX BHIPAKECHHUIA.

OKpyryisiTh JIEUCTBUTENBHBIE YHWCJIA, BBINOJHITh MPUKUAKY pe3yJlibTaTa
BBIYHCIICHUH, OLIEHKY YUCIIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPaBeHCTBA

Pemiats muHelHbIC U KBAJIpaTHBIC YPAaBHEHUS, YPABHEHUS, CBOISIIIUECS K HUM,
npocTeiime ApoOHO-paIllMOHATbHBIE YPABHEHUS.

Pemate cucreMbl OBYX JIMHEWHBIX YpaBHEHWH C JBYyMsI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISCTCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amadu  anreOpanvdecKuM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C IByMSI IEPEMEHHBIMH.

[IpoBouTh mpocTeilline ucciae0BaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHEM TpapruecKuX MpeACcTaBIcHu (yCTaHABIMBATh, UMECT
JU ypaBHEHUE WA CUCTEMa YpaBHEHUW pELIECHUs, €CId MUMEET, TO CKOJbKO, U
npouee).

PemaTe nMHENHbIE HEPAaBEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, H300pa’kaTh
pelIeHNEe HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiath  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOUIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMBbI
HEPaBEHCTB Ha YUCJIOBOW MPSIMOM, 3aIUCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUH PA3JIMYHBIX 33]1a4.

DOyHKIMHA

Pacno3naBate (yHKIMM u3y4deHHBIX BHAOB. [loka3piBaTh CXeMaTHYECKU

pacIoyioKeHNE Ha KOOPIMHATHOM TIOCKOCTH rpadukoB GyHKIMH BUaa: Y = KX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHUIA
K02((PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth U u300pakarh cXxeMaTU4YeCKU rpaduKu KBaJAPATUIHBIX (DYHKIUH,
OIKCHIBAaTh CBOMCTBA KBAaIPpATUUHBIX (QYHKIUH 10 X rpadukam.

Pacno3naBaTh KBaJpaTHuHYyO0 (PYHKIUIO MO (GopMyIie, MPUBOJUTH MPUMEPDI
KBaJPAaTUYHBIX (DYHKIMI U3 peaibHOM KU3HHU, (PU3UKH, TEOMETPHUU.

YucsioBble MOCIEA0BATEILHOCTH H IPOrPeCcCuu

Pacno3naBaTh apupMeTHUECKYI0 U TEOMETPUUECKYIO IPOTPECCUH IIPU Pa3HbIX
croco0ax 3aJaHus.

BBIMONHAT  BBIYMCIEHUS €  MCHOJb30BaHWEM (opmysl N-ro 4ijieHa
apu(PpMETUYECKON U TeOMETPUUECKOMN MPOrpeccuid, CyMMbl MEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBAaTEIbHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.
Pemate 3a1aun, CBsI3aHHBIE C YUCJIOBBIMU MOCIEA0BATEIbHOCTIAMHU, B TOM YHCIIE
3aJ1a4u U3 PEabHOM KHU3HH (C HCIIOIB30BAaHUEM KaJIbKYJISATOPA, IIUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgposbie
Ne i/ P Konrpoabnbie IIpakTuyeckue (mncpp )
NMPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BeuKciIeHU. PaimoHanbHbIE 25 5 bubmuoreka [{OK
yucia https://m.edso0.ru/7f415b90
bubnuoreka [{OK
41
2 AJIrCOPAHHCCKAC BLIPAKCHIA 4 https://m.edso0.ru/7f415b90
bubnuoreka [{OK
21 2
3 ¥ PpaBHEHI 1 HEpABeHCTBa https://m.edso0.ru/7f415b90
bubnunoreka LIOK
4 K ) 13 1
OOPAMHATHL H rpadukc. DyHKiHH https://m.edsoo.ru/7f415b90
bubmmoteka IIOK
IT 5 1
> OBTOpeHHE 1 0000ICHHE https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBI] OJI CTBO HACOB IIO 102 102 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

KosunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ae/ioB U TeM uugpoBbIe
Ne n/n P Kontposbnble IlpakTuueckue (wnbp )
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTsI
pecypcbl
bubnuoreka [{OK
1 q .K 1 2
ncia v BeraucieHus. KBagpaTtuele KOpHU 6 https://m.edsoo.ru/7f417af8
2 Uucna u Beruucienus. CTeneHsp ¢ 1ebiM 5 bubnuorexa [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXeHHs. 5 bubmmorexa [JOK
KBanpatHbiii TpExuiieH https://m.edsoo.ru/7f417af8
AnreGpanyeckue BbIpaXeHUsl. Bu6mmoreka [JOK
4 20 2
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 10 1 bubnuoreka [{OK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa 11 1 https://m.edso.ru/7f417af8
but6mmoreka [IOK
8 PyHKIMH. OCHOBHEIE NOHATHA S https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
9 o | 8 1
yHiH. HcnoBbIe GyHKLHH https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
10 II 6 2
OBTOpeHHE 1 0bobmenHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
i 102 10 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

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/n P Kontposbnble IlpakTHueckue (unbp )
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 Uucna u Beruncienus. JleicTBUTENbHEIC 7 bubmuoreka [{OK
quclia https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
2 Dymxrii 20 L https://m.edsoo.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 10 1 bubmmorexa [JOK
OJHOM MIEpEMEHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 11 1 bubmmorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 14 1
5 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa https://m.edsoo.ru/7f419d08
6 YucoBbIE TOCIEN0BATEILHOCTHU 16 1 E;ISSE;T:;(;)OH%S £419408
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3 AT 24 3 bubnmoreka LIOK
3HAHUN https://m.edso0.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 8 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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJILHOﬁ nporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/IH

1

11

Yucna v BEIUMCIICHUS

BreimonsaTs, coyucrasa YCTHBIC u IIMCHbMCHHBIC HpI/IéMLI )

apI/I(l)MCTI/ILICCKI/Ie IIGfICTBPIH C paqMOHaJIbHBIMHU YU CJIaMHA

1.2

Haxonuth  3HaYeHUsT  YUCJIOBBIX  BBIP@KECHUH,  IPUMEHSTH
pa3zHoo0pa3Hble CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUCHUH TPOOHBIX

BBIPKEHUH, CoJlepKaIuX OOBIKHOBEHHBIC U IECSITUIHBIE TPOOH

1.3

14
1.5

[lepexomuts OT oOmHOW (OPMBI 3amUCH YUCENT K JIPYroM
(mpeoOpa3oBbIBaTh  JECATHYHYIO JApOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATHYHYIO IPOOBb)

CpaBHI/IBaTL " yIopssaAounuBaTh palilMOHAJIbHBIC YHUCIIa

OxkpyrasTh uyncia

1.6

BBINOMHATE NPUKHUAKY W OLEHKY pe3yJibTaTa BBIYMCICHUH, OLIEHKY
3HQUEHUN YUCJIOBBIX BBIPAKECHUN. BBINONHATH JEUCTBUS €O

CTCIICHAMMU C HAaTypPaJIbHBIMH ITOKA3aTCIIIMU

1.7

1.8

2.1

[IpuMeHATh NpHU3HAKH JEIUMMOCTH, pa3JIOKEHUE Ha MHOKHUTEIN

HATYpPaJIbHBIX YHUCECII

Pemate  IIpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOLIEHWEM  BEJIWYMH, MIPONOPIMOHANIBHOCTEIO  BEJIMYMH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJIbTAThl PEIIEHUsd 3aaad ¢
Y4ETOM OTPaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHUS

Hcnonp3oBath anreOpanyeckyl0 TEPMHUHOJOTHIO M CHMBOJIHUKY,

MNPUMCHATH e€ B nponecce OCBOCHUA y‘-IC6HOI‘0 MaTrepuaia




Haxonuth 3HaueHusi OYKBEHHBIX BBIPOXECHUH TMPH 3aJaHHBIX

22 3HAYEHUSIX MMEPEMEHHBIX
23 BoinonusaTe mpeoOpazoBaHusi 1EIOr0 BBIPAXKEHUS B MHOTOUJICH
' MIPUBEJICHUEM TIOJIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATE YMHOKEHHE OJTHOYWICHA HA MHOTOWICH ¥ MHOTOYICHA Ha
24 MHOTOYJICH, MPUMEHSTHh (OpMyJbl KBajpaTra CyMMbI U KBajJpara
pasHOCTH
OCyHIeCTBIATh  Pa3OKEHUE MHOTOYICHOB HAa MHOXHUTEIH C
2.5 MOMOIIBIO BEIHECEHHSI 32 CKOOKU OOIIEro MHOKUTES], TPYIITUPOBKH
CJIaraeMbIX, MPUMEHEHHS (POPMYJT COKPAIIEHHOTO YMHOXKCHHS
26 [TpumeHsITh IpeoOpa30BaHUS MHOTOWICHOB JIJISl PEIICHUS Pa3TUIHBIX
' 3a]a4 U3 MaTeMaTUKU, CMEXHBIX MTPEIMETOB, U3 pPealbHON MPAKTHKU
27 Hcnonbs30BaTh CBOMCTBA CTENEHEHW C HATYpPaJbHBIMU ITOKA3aTEIAMU
' IUTsI IpeoOpa3oBaHusl BRIPAXKEHUN
3 VYpaBHEHUS U HEPABEHCTBA
Pemarp nuHeWHbIE ypaBHEHHS C OJHOW TEPEMEHHOM, MpPUMEHsA
3.1 MpaBmJIa IEPEX0/Ia OT UCXOJHOTO YPABHEHUS K PABHOCHIIEHOMY €MY.
[TpoBepsTh, SIBISETCS JIM YUCIO KOPHEM YpaBHEHUS
> [Ipumensitb rpaduueckue METOAbI MpPH PEHICHUH JTHMHEWHBIX
' YPaBHEHUU U UX CUCTEM
33 [ToxOupare mpuMepbl TAp YHCET, SBJSIFONIUXCS  PEIICHUEM
' JTUHEWHOTO ypaBHEHUS C IBYyMS IEpEMEHHBIMH
CTpouTh B KOOPAMHATHOM MJIOCKOCTH rpauK JIMHEHHOTO YPaBHCHHUS
3.4 C ABYMsI IEPEMEHHBIMU; MOJIB3YSICh TPAPUKOM, IPUBOJAUTH MTPUMEPHI
peIIeHus] ypaBHEHUS
35 Pemate cucTteMbl JIByX JIMHEWHBIX YpPaBHEHHH C  JAByMs
' MEPEMEHHBIMH, B TOM YHUCIIE Tpaduuecku
CocTaBisTh U peniaTh TUHEHHOE YpaBHEHUE UM CUCTEMY JTMHEHHBIX
3.6 YpaBHEHHIA IO YCIOBUIO 33/1a49H, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJIa4¥ MMOJYYCHHBIN pe3yinbTar
4 Koopaunats! u rpapuku. OyHkumu
N300paxkaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIIHE
4.1 3aJJaHHBIM KOOPJHWHATAM, JIY9H, OTPE3KH, WHTEPBAJIbI, 3aITUCHIBATH

YUCJIOBBIC IPOMCIKYTKH Ha anre6panquKOM SA3BIKC




n OTMedarb B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 3aJIaHHBIM
' KOOpJIUHATaM
43 Ctpourts rpaduku TuHEHHBIX QyHKIMHA. CTPOUTh rpaduk QyHKIUU Y
' = x|
OnuceiBaTh ¢ MOMOIIBI0 (PYHKIMNA W3BECTHBIE 3aBUCUMOCTH MEKIY
4.4 BEJIMUYMHAMU: CKOPOCTh, BpEMSs, PAacCTOSHUE, IIEHY, KOJIHYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTH, BpeMsi, 00BEM pabOTHI
4.5 Haxoauth 3Ha4ueHre GYHKIUH 110 3HAYCHHIO €€ apryMeHTa
[Tonumatpe rpadudeckuii cnoco® TPEACTAaBICHUS U aHAIHM3a
4.6 uHopMaIy, HW3BJICKAaTh W HHTEPIPETUPOBATH WHOOpPMAIUIO W3
rpaUKOB peaIbHBIX MTPOIECCOB U 3aBUCHMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCICHUS
Hcnonp30BaTh  HadaJdbHBIC  NPEJACTABICHHUS O  MHOXKECTBE
11 JNENCTBUTENBHBIX YHCEN /ISl CPAaBHEHUSI, OKPYTIICHUS U BHIYHCICHUH,
' U300paxaTh JIEHCTBUTEIIBHBIC YHUCJIAa TOYKAMH HA KOOPJMHATHOM
IPsAMOit
[IpumeHsTh TOHATHE apUPMETHYECKOTO KBAAPATHOTO KOPHS,
12 HAaXOJUTh KBAJPATHBIC KOPHHW, HCIOJIB3yS TPH HEOOXOIUMOCTH
' KaJbKYJISITOD, BBITIOTTHATH npeoOpazoBaHus BBIpKEHUH,
CoJIeprKaluX KBaJIpaTHBIC KOPHH, UCTIONB3Ys CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amucy OOJBIIMX M MaJbIX YHCET C IOMOIIBIO
' JECATUYHBIX Apobeii u cteneneii yncna 10
2 AnrebpanuecKue BbIPAXKEHHS
[TpuMeHSITh TIOHATHE CTEIEHW C IIeNIBIM TOKAa3aTeJIeM, BBITOJIHATH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTENEHU C LEeIbIM
nokazaresem




2.2

BBIMONHATE  TOXIECTBEHHBIE MPe0oOpa3oBaHUs  paIlMOHAIBHBIX
BBIDQXCHUI Ha OCHOBE IpaBUI ACUCTBUM HaJ MHOIOWICHAMHU U

anreOpanyecKuMH Jpo0sMu

2.3

PacknanpiBaTh KBagpaTHbIA TPEXUIEH HA MHOKHUTEIIN

2.4

3.1

3.2

3.3

[TpuMmeHsTh NTpeoOpa3oBaHUsl BBIPAKEHUHN /ISl PELIEHMS pa3IUYHbIX

3aaa4 13 MaTEMaTuKH, CMEXHBIX IIPEAMETOB, U3 pCaHBHOfI IIPpAaKTUKHU
YPaBHeHI/IH 1 HCPpAaBCHCTBA

PemraTe J'IPIHefIHBIe, KBaApaTHbBIC YPABHCHUA HW palUuOHAIbHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IBYyMs

NEPEMEHHBIMU

[IpoBOANUTE NPOCTEHIINE MCCIECIOBAHUS YPABHEHUH M CUCTEM
yYpaBHEHMH, B TOM YHCIE€ C HPUMEHEHHEM TIpadUuIecKux
npejcTaBieHui (YCTaHABIMBATh, UMEET JIM YPABHCHUE WU CHCTEMA

ypaBHCHI/Iﬁ peuiCHu:A, €CJIM UMECT, TO CKOJIBKO, U npoqee)

[lepexonuTs OT CJIOBECHOM (QOPMYITUPOBKH 3amadu K €€
anredpandyeckoil MOJENn ¢ NOMOUIbIO COCTABJIEHUS YPAaBHEHUS WIH
CUCTEMBbl ypaBHEHHIl, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3aJ1a4y MOJTYyYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

[lpuMeHATh CBOMCTBAa YHCJIOBBIX HEPABEHCTB ISl CPaBHCHUS,
OLICHKH, pemaTh JHHEIHbIe HEPAaBeHCTBA C OJHOM MEPEMEHHON U UX
CHCTEMBI, IaBaTh IpaUUeCcKyr0 WILTFOCTPAIUIO MHOKECTBA PEIICHHIA
HEpaBEHCTBA, CHCTEMbI HEPaBEHCTB

OyHKIMU

[ToHnMaTh ¥ HCHONB30BaTh (PYHKIMOHANBHBIC TOHSTUS W S3BIK
(TepMuHBI, CUMBONHMYECKHE OOO3HAYCHUS), ONMPEICIATh 3HAYCHUE
(GYHKIMH 110 3HAYEHHUIO apryMEHTa, OTNPENIeNATh CBOWCTBA (QYHKIMN
1o e€ rpauky

Crpouts rpauku 31eMeHTapHBIX (yHKIWH BUA:

y=k/x

y=k/x ,y =x?, y = X3, y = |x|, onuchIBaTh CBOMCTBA YHUCIIOBOI (PYHKIIUU
o e€ rpauky




9 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/IH

1

1.1

1.2

1.3

14

Ypcna v BEIUMCIICHUS

CpaBHI/IBaTB U ynopsAao4ruBaTh pPalMOHAJIBHBIC M HpPpallMOHATIbBHBIC

quciia

BrimonssaTe apudmernueckue AeiCTBUS ¢ palliOHAIBHBIMH YHCIIaMHU,
co4YeTast yCTHbIE U IUCbMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYUCIICHUS C
UPPAaLMOHAIBHBIMU YU CIIAMU

Haxonuts 3Ha4eHMs CTENIEHEH C LIEIBbIMU I10Ka3aTelsIMU U KOPHEH,
BBIUHCJIATh 3HAYEHUS] YUCIIOBBIX BBIPAKCHUN

OkpyrisaTe  ACUCTBUTEIBHBIE YHUCIIA, BBIIOJIHATH  IPUKHUIKY

pe3yiibTaTta BBIIII/ICJIGHHI;'I, OLCHKY YUCIIOBBIX Bpra)KCHI/Iﬁ

VYpaBHEHMS M HEPABEHCTBA

2.1

Pemate nMHENMHBIE W KBAaApPAaTHBIE YPAaBHEHMs, YypaBHEHU,

CBOJISIIIIMECS K HUM, ITPOCTENIIINE TPOOHO-PAllMOHAIbHBIE YPABHEHUS

2.2

Pemate crucTemMsl IByX JMHEHHBIX YPAaBHEHHM C BYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHMI, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJISAETCS

JIMHEUHBIM

2.3

PemaTte TekcTOBBIE 3a/1a4M AIreOpaniyeckKuM CIOCOOOM C MOMOIIBIO
COCTaBJICHUSI YPAaBHEHMsI WJIM CUCTEMBI JBYX YPaBHEHUH C IBYyMs

MNEPpEMECHHBIMU

2.4

2.5

IIpoBomnuTh mpOCTEWIINE MCCIEIOBAHUS YPABHEHUH M CHUCTEM
ypaBHEHHH, B TOM 4YHCIE€ C NPUMEHEHHEM TIpadUuIecKux
npejcTaBieHUi (HanmpuMmep, yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE

WM CUCTEMa YPAaBHEHUI PELICHUS, €CITH UMEET, TO CKOJIBKO)

Pemrate nuHeiliHbIE HCPAaBCHCTBA, KBaApPAaTHLBIC  HCPABCHCTBA,
I/I306pa)i(aTB PCIICHUC HCPABCHCTB Ha YHUCIO0BOM HpHMOﬁ, 3allMChIBATh

pPEICHUE C TIOMOIIBKO CUMBOJIOB




2.6

2.7

Pemrate cucteMbl JHHEMHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKIFOYAIOMKUEC KBaJApPaTHOC HCPABCHCTBO, I/I306pa)I(aTI> peuICHuC
CHUCTEMBI HCPABCHCTB HaA JHCJIOBOM HpHMOfI, 3aIIMChIBATh PEIICHUE C
IIOMOIIBIO CHMBOJIOB

Hcnons3oBaTh HEPABCHCTBA ITPH PEIICHUHU PA3JIMYHBIX 3aJa4

OyHKIUU

3.1

3.2

3.3

PacriosHaBaTth ~ (QyHKIMM  W3y4CHHBIX  BHIOB.  [loKa3bIBaTh
CXEMAaTHUYECKH  pACIOJIOKCHUE Ha KOOPJMHATHOH  IJIOCKOCTH
rpadukoB Qyukiuii Buma: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBHCUMOCTH OT 3HAueHUil K03()(HUIMECHTOB, ONMUCHIBATH CBOWCTBA
byHKIMA

[Toka3plBaTh CXEMATHYECKH pACHOJNIOKCHHE HA KOOPAUHATHOW
IUIOCKOCTU rpadukoB GyHKIMA Buaa Y = VX, Y = |X| u onuchiBaTh
CBOMCTBa (PyHKIUI

CtpouTh W H300pa)kaTh CXEMATUYCCKU TIpadUKH KBaJIPATUYHBIX

(GyHKIMI, ONMCHIBaTH CBOMCTBA KBaJApaTHUUHBIX (QYHKIUN MO HX

rpaduxam

3.4

Pacnio3naBaTe KBajpaTtuyHyto (yHKIUIO 10 (opMylie, NMPUBOAUTH
IpUMEphl KBaJpaTUYHBIX (YHKIMH U3 peasbHOU >KU3HH, (PU3HKH,

reoMeTpun

4.1

4.2

4.3

4.4

Apudmernueckast U reoMeTpUUecKas Iporpeccuu

Pacno3naBath apI/I(I)MeTI/I‘IeCKYIO U TCOMETPUUYCCKYIO IPOrpecCuu

IIPU pa3HbIX COcO0ax 3aaHus

BBINONHATE BBIYMCICHUS C UCHOJIb30BaHUEM (opMys N-ro dieHa
apupMeTHYECKOl U TeOMETPUUYECKOI POrpeccuii, CyMMbl EPBbIX N
YJICHOB

N300paxkaTb ~ wieHbl  IOCJIEJOBAaTEJIbHOCTH  TOYKAMH  Ha
KOOPJAMHATHOM INIOCKOCTH

PeriaTe 3amaun, CBSI3aHHBIE C YHCIOBBIMHU IIOCIIEA0BATEILHOCTSIMU, B
TOM YHCJIC 3aJadyu U3 peanLHoﬁ KHU3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, IIU(POBBIX TEXHOIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUSA
1 Yucna u BIYUCICHUSA
JpoOu OOBIKHOBEHHBIE U JECSATUYHBIC, NEpeXo] OT OJHOM (OPMBI 3amucu
11 npobeit k napyroi. IloHsTHEe palmMOHANIBHOTO YHWCHA, 3alUCh, CPaBHEHHE,
YHOPSIOYUBAHUE PALIMOHATIBHBIX YHCE
19 Apudmernueckne ASHCTBUS ¢ pallMOHAJIBHBIMU uuciaMu. Pemenue 3agay u3
' peasbHOM MPAaKTUKU HA YaCTH, Ha IpooH
13 CreneHb ¢ HaTypajbHBIM IIOKa3aTeJeM: oONpeieseHue, IpeoOpa3oBaHue
' BBIPQXCHUI Ha OCHOBE ONPEIENICHNUS, 3alIUCh OOJIBIINX YUCEI
14 [IponeHTsl, 3anuch TPOIEHTOB B BHJIE APOOH U IpoOH B BHJE MPOLEHTOB. Tpu
' OCHOBHBIC 33/1a4{ Ha MPOLEHTHI, pellIeHHEe 3a]ja4 U3 PealbHOM MPAKTUKU
15 [IpuMeHeHne TPU3HAKOB  JETUMOCTH, pa3loKEHHE HAa  MHOXKUTEIU
' HaTypaJbHbIX YHCEIl
16 PeanpHbple  3aBucumocTH, B TOM  uyMciae OpsiMas M oOparHas
' IPONOPLHUOHATIBHOCTH
2 AnreGpanyeckue BbIpaXKeHUs
21 [lepemenHble, YMCIIOBOE 3HAYEHHE BBIPAXKEHUS C MepeMeHHOoU. JlomycTumeble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXIy BeJIMYMHAMU B BUAE (GOPMYJIbL.
' Brruucnenus mo ¢popmynam
2.3 [IpeoGpa3oBanne OYKBEHHBIX BBIPQXKEHUHN, TOXKAECTBEHHO PABHbIE BHIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHbIM MOKa3aTelleM
25 OpHowienbl U MHOrowieHsl. CreneHb MHorowieHa. CrojkeHue, BhIYUTAHMUE,
' YMHOKEHUE MHOTOWIEHOB
26 @opMyJIbl COKpAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTH.
' @®opMyiia pa3HOCTH KBaApaToOB. Pa3inoxeHne MHOrOWIEHOB HA MHOXKUTEIN
3 VYpaBHeHUs




VYpaBHeHUe, KOpeHb YypaBHEHMs, TpaBWiIa MNpPeoOpa3oBaHMs ypaBHEHHS,

3 PaBHOCWJIBHOCTb YPaBHCHUM
3.9 JluHeitHoe ypaBHEHHE C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JMHEWHOrO
' YpPaBHEHUS, PELICHUE JIMHEUHBIX YPAaBHEHUI
33 CocraBieHHe ypaBHEHHMH IO YCJIOBMIO 3aJaud. PellleHne TEeKCTOBBIX 3a/1ad C
' IIOMOUIBIO YPAaBHEHUN
3.4 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JMHEMHBIX YpaBHEHUI C ABYMs IEpEMEHHbIMU. Perienne cucrem
3.5 ypaBHEHHH criocoOOM NOJCTaHOBKU. IIpumepsl pemeHust TEKCTOBBIX 3a7ay C
IIOMOILBIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpadukn. OyHKIMMI
4.1 Koopaunara Touku Ha npsMon
42 Yucnossle npoMexyTku. PaccrosHue mexny IByMs TOYKAMHM KOOPAMHATHOU
' IpsIMON
43 [IpsimoyronpHas cucrema xoopauHat, ocu Ox m Oy. AOcmucca u opauHara
' TOYKH Ha KOOPJUHATHOM INIOCKOCTH
W [Tpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UreHue rpadukoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Monsrue pynkunu. ['paduk ¢pynkunu. CBoiicTBa QyHKIUI
4.6 Jluneitnas pynkims, e€ rpaduk. ['paduk dynkuuu y = [x|
4.7 I'padmnueckoe penieHne TMHENHBIX ypaBHEHUN U CUCTEM JINHEWHBIX YpaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna v BBIYUCICHUS
11 KBanpatusiii xopeHb u3 uuncina. IloHsarue o0 wuppalnMOHAIBHOM YHUCIE.
' JlecaTuuHbIe TPUOIMKEHUS UPPALMOHATIBHBIX YHCE
CBoiicTBa apu(METHUYECKUX KBaJIpaTHBIX KOpHEH W UX TNPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YUCIIOBBIX BBIPAKEHUN M BbIUMCICHUSIM. JlelicTBUTEIbHBIE
qucia
13 Crenens ¢ 1enpIM MokasaresnaeM U €€ cBoiictsa. CTaHgapTHas 3aluch 4ucia




AnrebpanydecKue BbIPAKEHHS

2.1 KBanpaTHblil TpEXUieH, pa3ioKeHUE KBaPATHOTO TPEXWIEHA HA MHOXKUTENIN
2.2 Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO alnre0pandeckou 1poou
2.3 CrnoxeHue, BRIYMTAHUE, YMHOKCHHE, JIETICHUE alIreOpandecKux apooei
2.4 PanrionansHbIC BRIpaKEHUS U UX TIPEOOpa3oBaHUE
3 VYpaBHEHMs U HEpaBEHCTBA
31 KBagparHoe ypaBHeHMe, (popMyiia KOpHEH KBaJapaTHOro ypaBHeHus. Teopema
' Bueta
3.2 Pemenue ypaBHeHUH, CBOIAIIMUXCS K TUHEUHBIM U KBaJAPATHBIM
3.3 [Ipocreiimue ApoOHO-pallMOHATBHbIE YPaBHEHHS
I'paduueckas uHTEpHpeTalysi ypaBHEHUNH C ABYMSI NIEPEMEHHBIMH U CHCTEM
3.4 JIMHEHHBIX YPaBHEHHUU C JAByMs IepeMeHHbIMU. lIpumeps! pemenust cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 3a1a4 anredpandeckum crnocodom
3.6 YucioBble HEPABEHCTBA U UX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JInneliHble HEPABEHCTBA C OJJTHOM NIEPEMEHHOU
3.10 Cucrembl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIIUU
41 [Tonstre pynkuuu. O6macTh onpeeseHnss U MHOKECTBO 3HAUEHUN (PYHKIINU.
. CrniocoOsbI 3a1anus pyHKLIUI
4.2 I'padux ¢pynkunu. Urenue cBoicTB pyHKIMHU 1O €€ rpaduKy
4.3 ITpumeps! rpadukoB GYHKIMH, OTpaXkKarOUUX peaabHbIe MPOLECCHI
44 @OyHKIMY, ONKCHIBAIOIIME TIPSAMYI0O H OOpaTHYI NPONOPLIHOHATBHEIE
' 3aBUCUMOCTH, UX Irpaduku
45 OyHKIHMH Yy =x?,y = X3
4.6 Oyukmmn y = (X, Yy = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHHUH

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1 Yucna u BeIYMCIECHUS
11 PanyonanbHple 4Yucna, MppalMOHANIbHBIE YUCIA, KOHEYHble U OECKOHEYHbIE
' JECTUYHBIE TPOOH
MHOXeCTBO JEHCTBUTEIBHBIX YUCEN, EHCTBUTENIbHBIC YNCIa KaK OECKOHEUHbIE
12 JecSTUYHbIe IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
' JEHCTBUTENBHBIX YHCEN U KOOPAUHATHOW npsiMoii. CpaBHEHHE NEWCTBUTEIBHBIX
qucen
1.3 Apudmernueckne ISHCTBHS ¢ ACUCTBUTEILHBIMU YUCIAMH
W3mepenus, mpubImKeHus, oleHKH. Pa3mepbl 00BEKTOB OKPY)KAIOIIETO MHUPA,
14 JUINTENILHOCTh TIPOLIECCOB B OKpyarouieM Mupe. IlpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH npuOmmkenus. Oxpyriaenue uucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIYUCICHUIN
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 YpaBHEHHsI C OJHOM IMEPEMEHHON
2.2 JluneiiHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOASILIMXCS K JIMHEHHBIM
2.3 KBanpartHoe ypaBHeHue. Penienne ypaBHEHUH, CBOASIIUXCS K KBaJAPaTHBIM
24 bukanpaTHoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUN TPEThEN U YETBEPTOU
' CTETeHel pa3noKeHueM Ha MHOXKUTEIN
2.5 Pemenue npoOHO-paliMOHANBHBIX YpaBHEHUH
2.6 Cucremsl ypaBHEHHH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 IpauK
2.8 Pemienue cuctem ABYX JTMHEWHBIX YPaBHEHUH C JBYMs IEpEMEHHBIMU
29 Pemienne cucteM IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEHWHOE, a IpPYyroe —
' BTOPOM CTEIIEHU
2.10 I'paduueckas MHTEpPIIpETALUs CUCTEMBI YPaBHEHUI ¢ ABYMS MIEpEMEHHBIMU
211 Pemenue TekcTOBBIX 3aj1au alreOpandeckuM crocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penenne nuHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON
2.14 Peuienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBa
216 ['paduueckas WHTEpHpeTaIisi HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMS

MNEPpCMCHHBIMU




DOyHKIMHU

KBanpartnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabGona, KoopaWHATHI

3 BEPILHHBI Mapaboibl, OCb CAMMETPUHU TapaloJIbl

3.2 I'paduku pynkiuit y=kx, y=kx+b u ux cpoiictea

3.3 I'paduku pynkwmii y=K/X, y = X* u ux cBoicTBa

3.4 I'paduku GpyHkumii , u UX cBOICTBA
4 UYucnoBble OCIEA0BATENBHOCTH

11 Omnpenenenre W cnocoObl 3alaHKsI YUCIIOBBIX TOCIIEAOBaTeNIbHOCTEH. 3ananue
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM popmyIioii u hopMyIioil N-ro uieHa

43 Apudmernueckast nporpeccusi. Popmynsl N-ro  uieHa apudMeTuyecKoit
' IIPOIPECCUH, CYMMBI IIEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccus. @DopMynsl  N-TO  WIEHa TI'e€OMETPUYECKOU
' MIPOTPECCUU, CYMMBI MIEPBBIX N UJICHOB

14 N3o6pakenue 4eHoB apu(hMETHIECKON 1 TeOMETPHUYECKON MTPOrPECCHIA TOUKaMHU
' Ha KOOPJIMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIUAIbHBIA POCT

4.5 CJ105KHbI€ TPOLEHTHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* Marematuka. Airedpa: 7-i kacc: 0a30BbIi ypOBeHb: yUeOHHK, 7 Kiacc/
Makaperues FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox pex.
TensikoBckoro C.A., AkiimonepHoe oomiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Marematuka. Anredpa: 8-ii kiaacc: 6a30BbIil ypoBeHb: yueOHHK, 8 kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkimonepHoe obmiectBo «M3aaTenbCTBO
«IIpocBenienne»

* Maremaruka. Anredpa: 9-ii kacc: 6a30BbIif ypoBeHb: yueOHHK, 9 kiacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkiimoHepHoe o011ecTBO «M31aTenbcTBoO
«IIpocsemienne»

METOANYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

o denepanbHas paboyas mporpaMma OCHOBHOTO 00111eT0 00pa3oBaHUs
MATEMATMHKA (6a3oBslii ypoBeHb) (st 5-9 kimaccos
oOpa3oBaTeNbHBIX Opranu3armii), 2023

e Maremaruka. Anredpa: 7—9-e kiaccel: 6a30BbIl yPOBEHB!
METOIUYECKOE IMOCOOHe K MPEIMETHOM JIMHUKM YYeOHUKOB T10 anredpe
1O. H. MakapsrueBa, H. I'. Mungmiok, K. U. Hemkosa u ap./ — 2e u3n.,
ctep. — Mocksa: [IpocBemenue, 2023

e Anrebpa. COOpHUK MPUMEPHBIX pad0UnX porpamm. /—9 Kiacchl | yueo.
nocobue s oOmieoOpaszoBar. opranmsamuii / [co cr. T. A.
Bypmuctpoa]. — 6-¢ uzn. — M. : [Ipocserenue, 2020

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://m.edsoo.ru/

2. https://resh.edu.ru/
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