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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHHs: OHAa O0eCTIeUunBaeT U3YUYCHHE APYTUX AUCIHUIUINH, KaK €CTECTBEHHO-
HAyYyHOTO0, TaK W TyMaHUTAPHOTO IHKIOB, €€ OCBOCHHE HEOOXOIUMO Jif
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XKu3HU. Pa3BuTHe y o0yuarommxcs
HAyYHBIX TIPEJCTABICHUHA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpanvecKux
aOCTpakiuii, criocode oTpakeHUs MaTEeMAaTHUYECKON HAYKOH SIBJICHUN M MPOIECCOB
B MpUPOJEC W OOINECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJI aJaNnTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JEHCTBUSI U BBIBOJBI,
dbopmynupoBath yrBepxkAcHUS. OCBOEHUE Kypca anredpsl 00ecrieunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUSI OO0YYarolMXCs: OHM HCIOJB3YIOT JAEIyKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 0000IIeHne 1 KOHKPETH3AINI0, abCcTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  J1€ATEIbHOCTH OOYy4alolUXCsl, I03TOMY CaMOCTOSATEIbHOE
pelIeHre 3a/1a4 SBIISIETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00yYEeHHUS.

B cTpykType mporpamMmbl y4eOHOTO Kypca «Ajredpa» Ijas OCHOBHOTO
o011ero oOpa3oBaHsi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
nvHUH: «Yucaa U BRIYHCICHUSNY, «ANreOpanveckie BBIPAKEHUD», « YPAaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHUHA pa3BUBAETCS HA MPOTSIKEHUH TPEX JIET U3YUCHHSI Kypca, B3aUMOCHCTBYS C
IpYyTMMH €r0 JHHUSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJarommMmcs
MPUXOJIUTCS JIOTHYECKH PaCCy’KIaTh, MCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
Aa3bIK. B CcBs3M ¢ 3TUM B mporpamMmy yudeOHOro kypca «AinreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTEMaTU4YECKOro 00pa30BaHUs U CIOCOOCTBYIOIIME OBIAJICHUIO O0YyJarOIUMUCS
OCHOB  YHHBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Ajredpa» SBIAETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJif
JABHEHIIIETO M3yUYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyUaIONIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHOM
XU3HU. Pa3BuTHE NMOHATHUA O YKCIEe HAa ypPOBHE OCHOBHOIO O0ILEro o0pa3oBaHUS
CBSA3aHO C pALMOHAIBHBIMU U HUpPPALMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 0011ieMy 00pa3oBaHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « AreOpanyecke BhIpaXeHUsD
U «YpaBHECHHs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOrO ammapara, HeOOXOIUMOTO JUIsl PEIICHUS 3a7ad MaTEeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 00I1ero oOpa3oBaHus Y4eOHBIA MaTepuand TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. Aredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa 11 TOCTPOEHUS MATEMATHYECKUX MOJICTIEH, OIMUCAHMS MPOIECCOB H
SBICHUM pealbHOro Mwupa. B 3amaum oOydeHus anreOpe BXOIAT TaKXKe
JNadbHEWIlee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUS, HEO0O0XOIUMOro, B
YaCTHOCTH, IS OCBOCHHMS Kypca HWH(DOPMATHKW, W OBJaJCHUE HaBBbIKAMU
JNeTyKTUBHBIX paccykaeHuil. [IpeoOpa3zoBanue CUMBOJIBHBIX (DOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUSI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Coneprxanve QyHKIIMOHAITBHO-TPA(PUUECKON JIMHUY HAIEICHO Ha TOJyYCHHE
00yJarIMMMUCI 3HAaHUNA 0 (PYHKIMIX KaK BaXKHEHIIEH MaTeMaTHUYeCKOW Mojenu
JUTSL ONTMCAHUsS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u odmectBe. M3ydyeHne matepuana crocoOCTBYET Pa3BUTHUIO Yy OOyYaromIuXcs
YMEHHS UCIIOJB30BaTh PA3JIMUHbIC BHIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKH —
CJIIOBECHBIC, CHMBOJIMYECKUE, TpaduvecKue, BHOCUT BKJIaa B (HOPMHPOBAHUE
MPEACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTHUN IUBUIIU3AIMHU U KYJIbTYPHI.

CornacHo yueOHOMy IMlaHy B 7-9 kjaccax wu3ydaercs Yy4eOHbIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJICAYIONIUE OCHOBHBIC pa3/elibl COMCPIKAHMS:
«Uucma w BBIUHACICHUS», «AJTEOpandecKre BBIPAKEHUS», «YPaBHCHHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 306 dacos: B 7 Kiiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 ygaca (3 yaca B HeJIeIH0).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

JpoOGu OOBIKHOBEHHBIE W JECSATHYHbBIC, MEPEX0]] OT OJHOM (DOpMBI 3amucu
npobeit k gpyroid. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alldCh, CpPaBHEHHUE,
yHOOpSAIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTHdeckue JEUCTBUS C
palMOHAIBHBIMUA YMCIIaMU. Pelienue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypallbHbIM T[IOKa3aTeJeM: OIpe/esieHue, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpE/IeNIeHuUs, 3auch 00abmMX unceln. [IporeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U JpoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PELICHHE 3a7a4 U3 PEaJbHOU ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JCIMMOCTH, PA3JIOKEHHME HAa  MHOKHUTENH
HaTypaJbHBIX YUCEIL.

Peanbuble  3aBHUcMMOCTH, B TOM  4ucile T@psMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyecKkue BbIPpaKeHUs!

[IlepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOM. JlomycTrMble
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
dbopmybl. Beruucnenus no ¢popmyrnam. [IpeodpazoBanue OYKBEHHBIX BhIPAXKEHUH,
TOXKJECTBEHHO paBHBIC BBIPAKEHUS, TMpaBUia NPeoOpa3oBaHUs CyMM H
IPOM3BENICHUH, PaBUjIa PACKPBITUSI CKOOOK 1 IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnHowieHsl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOTO YMHOXKEHMS: KBaJpar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOW, YHCIO KOpPHEHU JIMHEWMHOTO
YpaBHEHUsI, pEIICHUWE JIMHEHHBIX ypaBHeHUW. (COCTaBJ€HHWE YpPABHEHHUM TIO
YCJIOBHIO 33J1a4u. PereHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHUIA.

JIuneiiHoe ypaBHEHUE C IBYMsl IEpEMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEWHBIX YPAaBHEHHMM C JBYyMs IEPEMEHHBIMU. PemieHue cucteM ypaBHEHMMU
crnocoboM MOACTaHOBKH. [IpuMephl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHUCTEM YpaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMexXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[IpssimoyrosbHast cucrema koopauHaT, ocu Oxu Oy. AbGcuucca U opauHaTa
TOUYKH Ha KOOpJIMHATHOM IIocKocTH. [IpuMeps! rpadukos, 3a1aHHbIX GopMyIamH.
Urenue rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CpoiictBa Qpynkumii. Jluneitnas pyukuus, e€ rpaduk. I'papuk GyHkmun
y = [x|. I'paduueckoe pernieHre NTMHEWHBIX ypaBHEHUHW U CHCTEM JIMHEWHBIX
YPaBHEHHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagparubiii kopeHb u3 uucna. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuynble TpUOIMAKEHUST UppallMOHANIbHBIX ynces. CBoicTBa apudMeTHuecKuX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPEOOPa30BaHUIO YMCIOBBIX BHIPAXKEHUN
Y BBIYHCJIEHUSM. J|eHCTBUTENIBHBIE YUCTIA.

CrerneHb ¢ LEbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alKUCh YHACHA.

AaredOpanveckue BbIPaKeHUs

KBagpaTHbiii  TpE€XuieH, pas3joKEHHE KBAJApPAaTHOIO TpEXWwieHa Ha
MHOKHTEJIH.

Anrebpanueckass napoOb. OCHOBHOE CBOMCTBO aireOpandeckon apoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JCJIeHHe aireOpandyeckux JpoOe.
PannonanbHbie BhIpaXKEHUS U UX IPEOOpPa30BAHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Pemenne ypaBHeHUM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

['padrueckas uHTEpHpeTalvsl YPAaBHEHUI C IBYMsI IEPEMEHHBIMU M CUCTEM
JMHEWHBIX YPAaBHEHHU C JAByMs IepeMEeHHBIMHU. [IpuMmepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUM C IByMs IEPEMEHHBIMU.

Pemenrie TekCTOBBIX 33249 anreOpanvdecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OHON NMEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DyHKIUU

[Tonsitue @ynknuu. OONacTh OMNpeAesieHHs] W MHOXKECTBO 3HaYeHUU
dbyukiuu. CiocoOsl 3aaHust GyHKITHI.

I'paduk ¢ynkuuu. Utenwe cBoicTB GyHKIMU 1o e€ rpaduxy. ITpumeps
rpadukoB QyHKINIA, OTpaKAIOIIUX peaTbHbIE MPOIECCHI.



@OyHKIMK, OMUCHIBAIOIINE TPAMYIO H OOpaTHYIH TIPOMOPIIMOHAILHBIC
3aBHCUMOCTH, uX rpaduki. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

9 KJIACC

Yucsia ¥ BIYMCICHUS

PannonanbHpie 4Kcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsATUUHbIe ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YNUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCITUYHBbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKIy MHOKECTBOM JEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHCEN, apumeTuyecKkue AEUCTBUS C
JNEHUCTBUTEIILHBIMU YHCIIAMU.

Pasmeppl OOBEKTOB OKPYKAIOLIETO MHpA, JJIUTENBHOCTh IPOLIECCOB B
OKpPY’KaroIllleM MHpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ynbTaToOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunerinoe ypaBHeHue. Pelienrne ypaBHEHN M, CBOAAIIMXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
buxkBangparHoe ypaBHenue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenne npoOHO-paliMOHaIbHBIX ypaBHEHUH. PelieHune TEKCTOBBIX 3ajay
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PelieHne cucTteM 1ByX ypaBHEHHM,
OJIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil cTeneHu. ['paduueckas
MHTEPIPETALNAs] CHCTEMbBl YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3ajja4 alre0panyeckum crocoooMm.

YucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOW. KBaapaTHele HepaBEeHCTBA.
I'padmueckas uHTEpIpeTalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKIUU

KBanpatnunas ¢yskmnus, e€ rpaguk u cBoiictBa. [lapaGona, koopauHaThl
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUHN NapadoJIbL.

I'paduxn dyukumit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x|u ux
CBONCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHHU



[loHaTHE YMCIIOBOM TMOCIEAOBATEILHOCTU. 3aJaHUE IOCJIEeI0BATEIbHOCTH
pPEKyppeHTHOM GopMyIioil u popMysIon 1-TO YieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. Popmylbl n-ro dieHa
apupMETUIECKON U TEOMETPUIECKON MTPOTPECCU, CYMMBI ITEPBBIX #UJICHOB.

N3obpaxkeHne ujieHOB apu(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TTPOI'PAMMBI
YYEBHOT'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOEHHMS MporpamMmbl ydeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, IEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MAaTEMaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTUKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX chepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, IIPOLEAYp IPaKIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAITbHO-3TUYECKUX MTPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIrO
o0Opa3oBaHMsl HA MPOTSIKEHUH BCEW KU3HU MJIS YCHEIIHOM Mpo¢ecCHOHaIbHON
JEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWM, PacCyACHHH, YMEHHMIO BUJAETH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAayYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTHUSA LIMBHIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKH U MATEMATHYECKOW KyJIBTYpPOH KaK CPEICTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NesATEeIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbl 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUYECKHWE 3HAHUS B HHTEpECax CBOETO
3I0pOBbs,  BEIEHUs  370poBOro  oOpa3a JKM3HM  (3I0pOBOE  NHUTaHUE,
cOaJaHCUPOBAaHHBI PEXUM 3aHATUH U OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTo ke IpaBa JAPYroro 4ejaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTalMe Ha MPUMEHEHNUE MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3amad
B 00JIACTM COXPaHHOCTH OKpY)Kalollell cpenpl, IUIAHUPOBAHUS IOCTYNKOB U
OLICHKM HX BO3MOJKHBIX TOCJEICTBUN MAJII OKpPYXAaromlel Cpelbl, OCO3HAHHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLUATBHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTb B COBMECTHOW JESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OTbITA IPYTHX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHWA, B TOM 4YHCIIE
(dbopMyIIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHHMATH
CTPECCOBYIO CHUTYalMI0 KakK BBI3OB, TPeOYyIOMIMHA KOHTPMEP, KOPPEKTHPOBATH
IPUHUMAaEMble pEIIeHUsT W ACUCTBUs, (OPMYyJIHPOBATh M OICHUBATh PHUCKU U
HOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue geiicTBUA:

e BEISIBJISITh U XAPAKTEPU30BATh CYILIECTBEHHBIE MPU3HAKUM MATEMAaTUYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWA MEXIy MOHATUSAMHU, (DOpMYyIHpPOBATH
ONpPENCICHUSI  TIOHSATUM, YCTAHABJIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuuKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCTIPUHUMATH,  (OPMYJIUPOBATH W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIE, C€IUHUYHBIC, YAaCTHBIE W O0O0IIue,
YCIIOBHBIE;



eBBISBIISITh ~ MaTEeMaTUYeCKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npeajgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHH;

e I€NIaTh BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTWKH, ACIyKTUBHBIX U
VWHIYKTUBHBIX YMO3AaKIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e pa30upaTh JOKA3aTENbCTBA MATEMAaTHUYECKUX YTBEPXKIACHHUM (MpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHBIE JOKa3aTEeJIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTAllMI0, [PUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

¢ BBIOMpATh Ccrmoco0 pemieHuss y4eOHOM 3amaunM (CpaBHUBATH HECKOJBKO
BapUAHTOB pEUIeHMs, BHIOMpaTh HauboNee MNOAXOAAIMMUNA C Y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

* ICTIOJIB30BAaTh BOMPOCHI KaK MCCIEA0BATENbCKUIT WHCTPYMEHT IO3HAHUS,
(dbopMynIMpoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOe, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO [TO3ULIUIO, MHEHHUE;

¢ [IPOBOJUTh IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIH
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE MO  YCTAaHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy cOOO0M;

* CAMOCTOATEIBHO (POPMYIHPOBaTH OOOOIIEHUS M BBIBOJBI 10 PE3yJbTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIENOBaHMsI, OLEHUBATh JOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUA;

* IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MpoOIecca, a TaKXKE BBIIBUTATh
IPEIOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

 BBISIBJISITh HEJIOCTATOYHOCTh U HM30BITOYHOCTh WH(GOpPMAIlUHU, JaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHHs 3a/1a4H;

 BBIOMpATh, AHATU3UPOBATh, CHUCTEMATU3UPOBaTh U HUHTEPIPETUPOBATH
MH(POPMAILMIO Pa3IMUHBIX BUAOB U (POPM IIPEICTABICHHUS;

«BbIOMpaTh (OpMy TNpEACTaBIE€HUs UHGOPMALMKM U WIUIOCTPUPOBAThH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMu, HHOM rpadukod U ux
KOMOUHAIUSIMU,

e OLICHUBATh HAJE&KHOCTh HMH(OPMALMKM 1O KPUTEPUSM, IPEATIOKEHHBIM
YUUTENEM UM CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKATHBHBIC YHHBepPcaJdbHbIe y4eOHbIE 1eCTBHA:



e BOCIIPUHUMATHh U (POPMYJIUPOBATH CYKIIEHUS B COOTBETCTBUH C YCIOBHSIMHU
U 1ensMd OOLIeHHs, SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelieHus 3a1a4i, KOMMEHTUPOBATh MMOJYYEHHBIN pe3yJIbTaT;

e B XOJIe 00CYXIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMBbl,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HAIICJICHHbIE Ha TIOUCK
pEIICHMs, COIMOCTAaBIATh CBOW CYXICHUS C CYXKICHUSIMH JIPYTHUX
YYaCTHUKOB JHUanora, oOHapy>KMBaTh Pa3lMud€ U CXOJACTBO MO3MUIUH, B
KOPpEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4u, SKCIEPUMEHTA, UCCIIEI0BAHNUS,
IpOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMAT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAIN U OCOOCHHOCTEH ay IUTOPHH;

e IOHUMATh U MCIOJB30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUAYAIbHON
paboThI U PEHICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

e IPUHUMATh LI€Jb COBMECTHOW AESITENbHOCTH, MJIAHUPOBATH OPTraHU3ALMIO
COBMECTHON pabOThI, pacmupenensaTh BUIbI padOT, JIOTOBApHUBATHCH,
o0cyXaaTh MpoIecc U pe3yiabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJICH;

e y4acTBOBaTh B TPYIIOBBIX (¢opmax paboTel (0OCyXkaeHUsd, OOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMbI M JPYTHE), BBIMOJHITH CBOK YacCTh
paboOThI M KOOPAUHUPOBATH CBOM JCUCTBUS C JPYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAaYECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
chopMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

¢ CAMOCTOATEIBHO COCTaBISAThH IUIAH, aNTOPUTM pEIIeHUs 3a7aud (WM ero
4acTh), BBIOMpATHh CIOCOO PEIICHUS C YYETOM HMEIOUIUXCS PECYypCoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbBIN HHTEJIEKT:

e BIIQJICTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yibTaTa
pelieHus MaTeMaTUYECKOM 3a/1auH;

e PEJIBUJIETH TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACSITEILHOCTU MOCTABIECHHON LEIN U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTUKEHUS WU HEJOCTHXKEHUS I,
HAXOJIUTh OIMMOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI



K xoniy oOyuenus B 7 Kjaacce OOyYarONIMICS TONYYUT CIICTYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

BoimonusATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUYECKHe
JEUCTBHUS C PAalMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Haue€HMs YUCIOBBIX BBIPAXKEHUN, NMPUMEHSATH pa3zHOOOpa3HbIE
CrocoO0bl U MPUEMBI BBIYMCICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUI, COJEpKALIUX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuTe OT onHOM (POPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JECATHUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHUHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JECATUYHYIO JIPOOB).

CpaBHUBATh U yIOPSAJOYMBATH PALIMOHAIBHBIE YUCIIA.

OKpyTasTh YUCa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTATa BBIYMCIIEHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXKEHUU. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NOKa3aTENSIMH.

[TpumeHsATh  OpU3HAKKW  JEIUMOCTH,  pa3JOKEHUE Ha  MHOXKUTENIH
HaTypaJbHbIX YUCEIL.

Pemate nmpakTUKO-OPHMEHTHPOBAHHBIE 3aa4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEIMYMH, IPOLIEHTaMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PELIEHUs 3a/1a4d ¢ Y4ETOM OIpAaHUYEHUMH, CBSI3aHHBIX CO CBONCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp3oBaTh aiaredpanyecKyr0 TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSATH
e€ B IIpoliecce OCBOEHUS yUEOHOI0 MaTepuraa.

Haxoauts 3HaueHMs OyKBEHHBIX BBIPRKEHHUH IPU 33aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BeimonHsaTe  npeoOpa3oBaHUs — LEIOr0  BBIPAXKEHHS B MHOTOWIEH
IpUBeIEHNEM TOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYJIEHA HAa MHOIOWIEH M MHOIO4YIEHa Ha
MHOT'OYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIECTBIIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIUM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOIIero MHOMHUTENsS, TPYNIUPOBKU  CIAraeMbIX,
IpUMEHEHUs (OPMYJI COKPAILEHHOTO YMHOXKEHUS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYIEHOB JUIsl PELICHUS Pa3jIMYHbIX 3aja4
U3 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU TOKa3aTeasiMUA IS
npeoOpa30BaHUs BHIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA



Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsATs, ABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduuecKre METObI IPU PELLICHUY JIUHEUHBIX YPaBHEHUM U UX
CUCTEM.

[TonGupate npuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIMHEMHOIO ypaBHEHHUS C
IBYMsI IEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHHUS.

Pewate cuctemsl IByX JUHEHHBIX YPAaBHEHUI C IBYMs IEPEMEHHBIMH, B TOM
gucle rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHHE WIH CHUCTEMY JIMHEHHBIX
YPAaBHEHUN II0 YCJIOBHUIO 3aJa4d, WHTEPHPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a41 I1OJy4EHHBIN pe3yJIbTar.

DyHKIUU

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbl, 3aIIUChIBATh YUCIOBBIE IPOMEKYTKN Ha
aJIreOpanvyeckoM sI3bIKeE.

OTtMeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 33JlaHHBIM KOOpJMHATaM,
CTPOUTH rpa@uKu JUHEHHBIX QyHKIMN. CTpouTh rpaduk GyHKIHH Y = [X|.

OnucelBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJHWYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne (yHKIUYU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAIM3a HHPOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TPaUKOB peabHbBIX IPOLIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kjacce OOyYarONIMICS TONYYHUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BIYMCICHUS

Hcnonb30BaTh HadaJIbHBIC IPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YuCcesl ISl CPABHEHUS, OKPYTJIEHUsI U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIE
YHUCJIa TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAJIPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJb3Ysl NPU HEOOXOAMMOCTH KaJIbKYJSATOP, BBIIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPIKALIMX KBAaApAaTHbIE KOPHU, HCIIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OONBIIMX M MAJBIX YHCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneHeit uncna 10.

AnredpanvecKue BbIPaKEeHU

[IpyMEHATh TOHATHE CTENEHUW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa30BaHus BbIPAKEHUH, COAEPKAIIUX CTEIIEHH C LIEJIBIM MOKa3aTeseM.

BrImomHATE TOXIIECTBEHHBIC MPEOOpPA30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu ApOOsIMHU.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM 1JIs1 peLICHUs! PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMS U HEpaBeHCTBA

Pemate nuHelHbIC, KBaJIpAaTHBIE YPABHEHUS W PAlMOHAJIbHBIC YPaBHEHHS,
CBOJIALLIMECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYyMS IIEPEMEHHBIMH.

[IpoBOAWTH MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM yPaBHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKux NpencTaBieHni (YCTaHaBIUBaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA yPaBHEHUW DPELICHUS, €CIU UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioOBeCHOW (HOPMYIMPOBKU 3ajauu K €& anreOpandyecKoiu
MOJENN C IIOMOUIIBI0 COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHI,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4d IMOJIyYEHHBIN PE3yJIbTar.

[IpuMeEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABaTh
rpauyueckyro WUIIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmaTe ¥ KCMONBK30BaTh (PYHKITMOHAILHBIE TIOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENENATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OlpeAeiaTh CBOWCTBA PYHKIMU 10 €€ rpaduKy.

Crpoutsb rpaduku 3eMEeHTapHBIX (YHKIMNA BUIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIOBOA
byHKIMn 110 €€ rpaduKy.

K koniy oOyuenus B 9 kiacce oOydaromIMiics TONYYHUT CIIETYIOLIUE
NIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAIIBHBIE U UPPALMOHANIbHBIC YUCIIA.

BremmonasaTe  apudmMernueckne AEUCTBUS C  pallMOHATBHBIMH — YHCIIAMH,
coyeTass YCTHbIE W IIMCBMEHHBIE MNPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHMss CTENEeHEM C LENbIMUA MOKAa3aTesIMA W KOPHEW,
BBIYHCIISITh 3HAYECHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisiTh JIEUCTBUTENBHBIC YHCJA, BBIMOJHATh MPUKUAKY pe3yJibTara
BBIYMCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJgpaTHBIC YPaBHEHHS, YPAaBHEHUSA, CBOJIAILIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAIEHBIE YPABHECHHSI.

Pemlate cuctemsbl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS NEPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISCTCS JINHEHHBIM.

Pemate TekCTOBBIE 3ajauM ajareOpauvyeckuM CrHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOAMTE MPOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PELICHUS, €CIH HUMEET, TO CKOJBKO, W
mnpouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBaJpPaTHBIE HEPABEHCTBA, M300pa’KaTh
pPEIICHUE HEPABECHCTB HA YUCIIOBOW NPSMOM, 3alMCHIBATh PELUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMChIBATH PEUIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHbIX 3a]1a4.

DyHKIMHA

Pacmo3naBate (yHKIIMM W3y4deHHBIX BHAOB. [lOKa3bIBaTh CXEMaTUYECKU

pacIoyiokeHUue Ha KOOPIUHATHOM TUIOCKOCTH rpaduKoB QYHKUIUH BUIA: y = kX, y
=kx+b y=kix y=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBECHMOCTH OT
3HaYeHUN K03()PUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKITHIA.

CtpouTh U HM300pakaTh CXEMATHYECKU TPAPHUKU KBAJAPATUUHBIX (DYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIPAaTUUHBIX (PYHKIUH M0 UX rpaduxam.

Pacno3HaBaTh kBaJpaTUuHyr (QYHKLUIO 110 (OpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, (PU3UKU, TEOMETPUH.

YucioBble MOCT€10BATEILHOCTH H POrPeccun

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYH0 MPOTrPECCUU NpHU
pasHbIX COCO0AX 3a7aHMsl.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHMEM (OpMyJa N-ro 4ieHa
apu(MeTHYeCKON U TeOMETPUYECKOM MPOrpecCchii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTH TOYKAaMHU HAa KOOPIMHATHOU
IUIOCKOCTH.



Pemath 3amauun, cBsi3aHHBIE C YMCIOBBIMHM TMOCJIEAOBATEIBHOCTSIMH, B TOM
YHUCJIe 33/1a4M U3 PEATbHON KU3HU (C UCIIOJIh30BAHUEM KaIbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBo 4acos DJIeKTPOHHbBbIE
HaunmMeHoBaHMe pa3/iesioB U TeM undposbie
Ne ni/mn P Kontpoabsnbie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchl
| Yucna u BeIUHUCICHUS. ParnoHanbpHbIe 75 1 bubnuoteka [JOK
quciia https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
2 Anreb 27 1
/ITEOPAMHCCIUE BHPBRCHIA https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
2 1
3 ¥ PaBHCHHS! H HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduKi. PyHicin https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
IT 1
> OBTOpeHHE 1 0000mIeHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 5 0



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 KUIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHnoBaHue pa3esioB U TeM uugpoBbIe
Ne /i P Konrtpoubusie IIpakTHueckue (idpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
bu6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Yucna u BeruncieHus. CTENeHsb ¢ MeIbIM 7 bubmuoteka [JOK
oKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIpaXKEeHHUsI. 5 | bubnmoreka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bu6muotexa [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 hitps://m.cdsoo.ru/7417af
bubmunoreka LIOK
8 o .0 5
YHKUHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o 4 9
yHKUHH. HHCIOBbIE QYHKLAH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6006 6 1
OBTOPEHHE 1 0D0DIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Yucna u BeruncieHus. JleicTBUTEIbHBIC 9 bubmuorexa [JOK
qucaa https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBbI 14 1 bubanorexa HOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/7f419d08
bu6mmoreka [IOK
o 1 1
> YHIHIH 6 https://m.edso0.ru/7f419d08
Bbu6nmuoreka [JOK
6 q 15 1
HCTOBBIC HOCTEAOBATEILHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 | bu6mmoreka [IOK
3HAHUU https://m.edsoo0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

» Anre6pa, 7 xknacc/ Maxkapserues FO.H., Munmiox H.I'., Hemmkos K.W. u
npyrue, AxkimonepHoe oobmectBo «M3matenpcTBo «IIpocBemnieHues

» Anre6pa, 8 kimace/ MakapsraeB FO.H., Munmiok H.I'., Hemkos K.U. u
npyrue; nmoa peaakuueit TemsikoBckoro C.A., AKITMOHEPHOE 0OIIECTBO
«3narenbcTBO «IIpocBenieHue

» AnreOpa, 9 knacc/ Makapsiues FO.H., Munnatok H.I'., Hemkor K.U. u

npyrue, AkimonepHoe oobmectBo «M3natenpcTBo «IIpocBemnieHme»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. A.Il. EpmoBa, B.B. I'onno6opoarsko, A.C. Epmioa CaMocTosiTeNIbHBIC U
KOHTPOJIbHBIE paboThI N0 anredpe u reoMeTpuu st 9 kiacca, - M.: Unekca,
2012.

2. 4 cnam OI'D. Maremaruka. 9 knacc ['ocynapcTBeHHast HTOroBast
arrectanus Tunossle TecToBrle 3ananusa / .B. Amenko, C.A. Illectakos,
A.C. Tpenanun, A.B Cemenos, I1.1. 3axapos - M.: «Dk3amen»

3. KononoB A.fl. 3agauu no anredpe s 7-9 k.

Anrebpa. 7 kiacc. YueOHUK AJ1 00111e00pa30BaTeNbHbIX YUpexkaeHui. B 2
gacTsax / A.I'. MopakoBud u jp.; 1o pea. A.I.'MopakoBuua — M.: MueMo3uHa

(2019 — 2021).



Aunre6pa. 8 kitacc. YueOHHUK 1 00111e00pa3oBaTe/IbHBIX yupekaeHuid. B 2
gacTsax / A.I'. MopakoBud u j1p.; 1o pea. A.I.Mopakosuua — M.: MHeMo3uHa
(2019 — 2021).

Anrebpa. 9 kiacc. YueOHUK A5t 00111e00pa3oBaTeIbHbIX YUpexaeHui. B 2
yactsax / A.I'. Mopakosuy u 1ip.; o pea. A.I.MopakoBuua — M.: MHemo3nHa

(2019 — 2021).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://school-collection.edu.ru — xoymekmust 06pa3oBaTEIBLHBIX PECYPCOB;
InternetUrok.ru - Buaeo ypoku; www.math-on-line.com-3anumarensHas
MaremaTtuka; http://www.logpres.narod.ru — npumepsl HHPOPMAITUOHHBIX
TexHosioruii; http://www.allmath.ru - Bcst matemaruka; http://mathem.hl.ru —
MareMmaTuka on-line; http://www.exponenta.ru - 00pa3oBaTebHbIN
MaTEeMaTHUUYCCKUI CalT;

«InektponHas oubmmoreka2000 no matematuke», CD-ROM;
www.mathvaz.ru/index.php - Jlocke yunrens MmaTeMaTHUKH.

Djvu Document; Hamster Fress Arc

https://uchi.ru/

https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-

oge.sdamgia.ru/ https://edu.orb.r



