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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISeTCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3yuyeHue IPYrux JUCHUIUIMH, KaK €CTECTBEHHO-
HAYYHOTO, TaK ¥ TYMaHUTAPHOTO IIMKIOB, €€ OCBOGHHUE HEOOXOIAMMO JUIs
IPOJIOJDKEHHS 00pa30BaHMs M B TIOBCEHEBHOM ku3HU. Pa3Butne y o0yJaromuxcs
HAYYHBIX NPEACTABICHUA O TMPOMCXOXKACHUU M CYHUIHOCTH anreOpanmyecKux
a0ctpakuuii, cnoco0e OTpakeHUsI MaTEMAaTUYECKON HAYKOH SIBJICHUI U MPOLIECCOB
B IpHpOJIe W OOILIeCTBE, POJIM MAaTEMaTHYECKOTO MOJEIMPOBAHHUS B HAyYHOM
MIO3HAHWU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
Y KQ4eCTB MBIIIICHHS, HEOOXOIUMBIX JUIS aIalTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOpbl oOecneunmBaeT pa3BUTHE YMEHHUS HAOIIONATh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JCHCTBUS W BBIBOJBI,
dopmynupoBath yTBepkaeHU. OcBOEHUE Kypca aaredpbl 00ecneunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaIOIMXCSA: OHU WCIONB3YIOT JIeAyKTUBHBIC U
MHIYKTUBHBIE PACCYXACHUS, 0000IIEHNEe U KOHKPETH3AIHI0, abCTparupoBaHue u
ananoruto. OOyueHwe  anreOpe  TpeAronaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSATEJIbHOM  JIeSITEIbHOCTH  OOYYaIOUIMXCS, IO3TOMY CAaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3alueil 1esTeIbHOCTHOTO MPUHIIUIA 00y4YEeHHUS.

B crpykrype mnporpamMmbl ydeOHOTO Kypca «Anredpa» Ui OCHOBHOTO
o0rmiero o0Opa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOINYECKHE
nuHUK: «Yucaa U BEIYUCIEHUS», «ANredpandeckre BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxkmas W3 3TUX COAEPKATEIbHO-METOIUYECKUX
JMHUN pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOICUCTBYS C
ApYyTUMHU €ro JuHusAMH. B Xoze wu3ydeHuss ydeOHOro Kypca OOydaromumcs
HOPUXOAUTCS JIOTHMYECKH PACCYXkIaTh, HCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ ATMM B mporpammy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE€ OCHOBBI JIOTWKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pasJelax
MaTeMaTH4eCKOro 00pa3oBaHMs U CIOCOOCTBYIOLIME OBJIAJCHUIO 00Yy4aroLUMUCS
OCHOB  YHHBEPCAJbHOIO  MaTemaTtudyeckoro s3bika. CopepikaTelbHOW U
CTPYKTYpPHOI 0COOEHHOCTBIO ydeOHOro Kypca «AnreOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanvie JuHUU «YuClia W BBIYUCICHHS» CIYKUT OCHOBOW JIJIst
JanbHEHIIero U3y4eHus MaTeMaTHKH, CIOCOOCTBYET Pa3BUTUIO Y OOYYaroIIHUXCS
JIOTMYECKOTO MBIIICHHSI, (POPMUPOBAHUIO YMEHUS MOJB30BaThCs AITOPUTMAMHU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKIX HABBIKOB, HEOOXOIMMBIX ISl IOBCEAHEBHOM
KU3HU. Pa3BUTHE NMOHATHA O YMCIIE HAa ypPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMU ¥ HPPAUOHATBHBIMH YHCIAMH, (HOPMUPOBAHUEM



IPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHS YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BBIPAKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOydaromuxcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOro IJsl PELIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHus Yy4eOHBI MaTepHal TPYNIHPYETCS BOKPYT
palMOHaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMaTHUKU Kak
A3bIKa JUISl TOCTPOEHUS MaTeMAaTUYECKUX MOJENeH, OINMCAaHUS NPOLECCOB U
SBJIEHUN peagbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKxKe
JalbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HAaBBIKAMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue (pyHKIIMOHATBHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4armuMucs 3HaHUN 0 (PYHKUIMAX Kak BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OTIMCAHUS M UCCIIEOBAHMs Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u oduectBe. M3yueHue marepuana CHocOOCTBYET Pa3BUTHIO Y OO0ydaromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKIaJ B (OPMUPOBAHHE
IPECTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU LIUBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMy IIaHy B 7-9 Kkjaccax u3ydaercs Y4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIOYAET CIEAYIOLIME OCHOBHBIE Pa3felibl COAEpPKaHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUI.

Ha u3yuenue yueOHoro xypca «Anreépa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeIeII0).



COJEPKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE W JECSATHYHbBIC, MEPEXO] OT OJHON (HOpMBI 3amucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alliCh, CpPaBHEHHE,
yHOpSAIOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTHdeckue JEeUCTBUS C
palrOHAIBHBIMUA YKCIIaMH. Pelenue 3axad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb C HaTypaJlbHBIM T[IOKa3aTeJeM: OIpejesieHue, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpE/IeNICHHUs, 3auch 00apIMX uncel. [IporeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOH U ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4yH Ha
IIPOLIEHTHI, PEIICHHE 33724 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIMMOCTH, pA3JI0OKEHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCETL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsiMas W oOpaTHas
IPONOPLUHUOHAIBHOCTH.

Asre0panyecKue BbIPpaKeHUs

[IepemMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOM. JlomycTUMbIe
3Ha4YE€HUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXAY BETUYMHAMU B BUJIE
dbopmybl. Beruucnenus no popmynam. [IpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUiia NpPeoOpa3oBaHUS CYMM U
IPOM3BEICHUH, MPaBUjIa PACKPBITUSL CKOOOK U IPUBEICHUS TTOIOOHBIX CIaraeMbiX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowieHsl U MHOTOWIEHbI. CteneHp MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBagpaT pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pazmoxenue
MHOTI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JluHeniHOEe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pELICHHE JIMHEUHBIX ypaBHEHHI. COCTaBJIEHHE YpaBHEHUH IIO
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHUIA.

JIuneliHoe ypaBHEHUE C ABYMsI MEpEMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHMM C JBYMs IE€PEMEHHBIMH. PenieHue cucteM ypaBHEHHMU
crnocoboM moACcTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHUCTEM YpPaBHEHUM.

DyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpoOMeEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0cKocTH. [IpuMepsl rpadukos, 3a1aHHbIX (HOpMYyITaMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CoiictBa ¢pyukiuil. Jluneitnas pyukmus, e€ rpadux. I'paduk Gpynkuun
y = [x|. I'paduueckoe perieHne IMHEWHBIX ypaBHEHUW U CHCTEM JIMHEMHBIX
YPaBHECHUU.

8 KUIACC

Yucna v BIYMCICHUSA

KBanmparubiii kopeHb u3 uucia. [lositue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsTuunble TPUOIIKEHUST HppAlMOHANTBHBIX yrcen. CBolicTBa apuMeTHIeCcKuX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUSAM. J[efiCTBUTENbHBIC YUCTIA.

Crenens ¢ HenpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YKUCIIA.

Anrebpandeckue BhIpaKCHUSIAJTre0pandecKkue BhIPaKeHus!

KBagpaTHbeii  TpEXuieH, pas3ioKEHUE KBAJAPATHOIO  TpEXwWwieHa Ha
MHOKHTEJIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMICTBO aireOpandeckoi apoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JCJIeHHE anreOpauvyeckux JpoOeH.
PanronanbHbIie BhIpaXKEHUS U UX IPE0Opa3OBAHME.

VYpaBHEHUS U HEpPABEHCTBAY pABHEHUSI M1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pelienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM M KBaJIPATHBIM.
[Ipocreiime npoOHO-palOHAIBHBIE YPABHEHHUS.

['padmyeckas uHTEpIpeTalds YpaBHEHUN C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JBYyMs IIepeMEHHBIMHU. lIpuMmepnl pemienus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMM.

Pemenue TekCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoM.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0AHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucteMbl TMHEMHBIX HEPABEHCTB C OJJTHON MEPEMEHHOM.

OyHKIMnPYyHKUUHA

[Tonsitue ¢ynkmuu. OOnIacTb ompeAeNeHuss U MHOXKECTBO 3HAYCHHM
dbynkiuu. CiocoOsl 3a1aHust GyHKITU.

I'paduk dynkuuu. Utenuwe cBoicTB (yHKIUU 1o e€ rpaduxy. IIpumeps
rpagukoB QyHKIHHI, OTpaKAOIIMX PeaIbHbIE MTPOLIECCHI.



OyHKIUK, OMUCHIBAIOIINE TNPSIMYI0 H OOpaTHYI MPOIMOPIHOHAIBHEIC
3aBHCHMOCTH, UX rpadukn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PanmonanpHpie 4Kcna, UppallMOHAIBHBIE YHCIIa, KOHEYHBIE U OECKOHEUHBIE
JecsITUUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCATUYHbIE aApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JECUCTBUTEIIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeNl, apu(MeTnyecKkue JAEWCTBUA C
JEHUCTBUTEIILHBIMU YHACIIAMH.

Pasmeppl OOBEKTOB OKPYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIEM MHUpE.

[TpubnmxkE€HHOE 3HAUEHUE BEMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. PellieHrne ypaBHEHN M, CBOASAIIMXCS K JIMHENHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaJApPaTHBIM.
buxBangparHoe ypaBHeHue. lIpumepsl pemeHus ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEU PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenune npoOHO-panMoOHaNbHBIX ypaBHEHHU. PellieHuMe TEKCTOBBIX 3azady
areOpanvyeckKuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHH,
OIHO M3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNsl CHCTEMBl YPABHEHUM C IBYMS IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 aNre0panyeckum crocoooMm.

UucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemreHne cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IlepeMeHHOW. KBaxpaTHble HepaBeHCTBA.
I'paduueckas MHTEpIpETAalMs HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

OyHKIMNPYyHKUUHA

KBanpatnunas ¢yskuus, e€ rpaguk u cBoiictBa. [lapaGona, koopauHaThI
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUHU NapadoJIbL.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBONCTBA.



Yucnosele  mocnaenoBaTEIbHOCTUYUMCIOBBIE  MOCTIEA0BATENbHOCTH M
nporpeccun

[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH
pekyppeHTHOH popMyoit u hopMyJIol 1-T0 WIeHA.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. Qopmynbl n-ro 4djieHa
apu(pMeTHYeCKo U TeOMETPUUECKOM MPOrpecCcrii, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKOH U TE€OMETPUUYECKOW MPOTpecCHii
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M JKCHOHEHUMAJIBHBIA POCT.
CnosxHbIE TIPOLIEHTHI.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBICHHEM MHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHHUSAM  POCCUHCKHX
MaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAHUIO 3THUX
JOCTHMKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX NTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HA MPOTSKEHUH BCEW KHU3HU MJS YCHEHIHONW Mpo¢ecCHOHATIbHON
NESATENIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOECHUEM MHIUBUAYAIbHON TPAEKTOPUHU OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELIEHUM, PacCyX AEHHUH, YMEHHIO BUAETH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHUEHTAallME B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
IPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKH Kak c@epbl 4YelloBEYeCKOU
JEATEIbHOCTH, JTANoOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTHUSA LIMBHIIM3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMAaTHYE€CKOW KYyJIbTYpPOH Kak CpelICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATOMOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HHTEPECAX CBOErO
3I0pOBbsl, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXA, peryisipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedrexkcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpHEHTAllMEe HAa IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXKAIOLIEH cpeabl, MJIAaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM COLMATBHOM M NPUPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW JESTENbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
(dbopMynIupoBaTh UIEH, TOHITHS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pelIeHUusT U AeUCTBUs, (OPMYyIHUPOBATh M OICHUBATh PHUCKU U
HOCEeACTBHSL, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue A1eiicTBUA:

e BBUBJISATH U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKH MATEMATUYECKUX
00BEKTOB, TMOHATHHA, OTHOIICHWA MEXIy MOHSATUSAMHU, (DOpMyIUpoBaTh
ONpEJCTCHUS]  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIH  IPU3HAK
KiaccuduKau, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U NPeoOPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, C€IUHUYHBIC, YAaCTHBICE W O0OIIHe,
YCJIOBHBIE;



BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3M U
npoTuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npeajgaraTb  KpUTEPUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUNH;

JIeJ1aTh BBIBOJBI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaThb AapryMEHTALMI0, [PUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOUpaTh Croco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUICHMs, BBIOMpaTh Hauboiee NOAXOMAIMMUNA C y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/IbCKHeE 1eCTBUA:

WCIIOJI30BaTh BOMPOCHI KaK WCCIENOBATEILCKUI MHCTPYMEHT MO3HAHUS,
(dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIUE MPOTUBOPEUUE, MPOdIEMY,
CaMOCTOSITEIbHO yCTaHABJIMBATH HMCKOMOE H JlaHHOE, (OPMUPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIMIO, MHEHHE,

IPOBOJAUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBAaHWUE 1O  YCTAHOBJICHHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO (POPMYITHPOBATH 0OOOIICHNS U BBIBOJBI IO pe3yjIbTaTaM
POBEAEHHOTO HAOJIOICHNUsS, UCCICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE DPA3BUTHE MPOIECCA, a TAKXKE BBIJBUTATH
MIPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HM30BITOYHOCTh HH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pELICHHUs 3a/1a4H;

BbIOHpaTh, aHAJIW3HPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH
MH(POPMALIMIO PA3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNPEACTABICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMamMi, WHOM Trpadukod U uX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMKU O KPUTEPUSIM, IPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKATHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:



BOCIpUHUMATh H  (OPMYyIHUPOBAaTh CYXXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHHUS, ICHO, TOUHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a91, KOMMEHTHPOBATh IMOTYYCHHBIN Pe3ybTarT;

B X0JIe 00CYKJIeHUS 3a7]aBaTh BOTIPOCHI MO CYIIECTBY 00CYKIa€MOM TEMHI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICIEHHBIE HA TIOUCK
pEIlIeHUsl, COMOCTABISATh CBOM CYXKIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaJIoTa, OOHAPYXUBATh PAa3IMYUEe M CXOJACTBO MO3UIIUI, B
KOppEKTHOH Popme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;
NPEJICTaBISITh  pPE3yNbTaThl  pEeHIeHWs  3a/Jadd,  JKCIEpUMEHTa,
UCCIICJIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIMTOPUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHANBUAYIbHONH palbOThl TpHU pEIICHWH YYeOHBIX MaTeMaTHYeCKUX
3ajay;

IPUHUMATH 1[€JIb COBMECTHOW JESTENbHOCTH, TUIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM palOThI, pachpenensTh BUAbl paboOT, I0TOBapHBaThCH,
00CYXKIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJICH;

y4yacTBOBaTh B TpPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBl U JPYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4€CTBO CBOETrO BKJIa/a B OOMIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIAThH IUIAH, QITOPUTM pELICHUs 3aJauyd (MU €ro
4acTb), BbIOMpaTh CHOCOO pElIeHHs C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(OpMaLIUU.

CaMOKOHTpOJIL, MOIUOHAJIbHbIN NHTEJIEKT:

BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3ynbTaTa pelieHus MaTEMaTUYeCKOM 3a/1au;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEHICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, HAWACHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTH MOCTAaBICHHOW LIeTn
U YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTHXKEHUS WU HEJIOCTHXKEHUS 11EJIH,
HAXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus B 7 KJjacce OOy4YArOMIMICS MOJYYHUT CIEAYIOIIHNE
IpeIMETHbIE PE3YJIbTATHI:

Yucia v BIYMCICHUSA

BrimonHsaTh, coueTass yCTHBIE W THUCHBMEHHBIE TPHEMBI, apuU(PMETUUECKUE
JEUCTBUS C pallMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCIEHUS 3HAYEHUN JPOOHBIX BBIPAXKEHUH, COAEpKAIINX
OOBIKHOBEHHBIC U JACCSITUIHBIC APOOH.

[lepexonuTe OT OnHOM (POPMBI 3aIUCH YUCEN K Apyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B
JaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH M YIIOPSIOYMBATH PAITMOHALHEIE YHCTIA.

OKpyrasTh YKcIIa.

BrBIMOTHATE IPUKHUIIKY U OLIEHKY pe3yJIbTaTa BRIUMCICHUHN, OTICHKY 3HAUYCHUN
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJIsIMH.

[IpumeHATh  TPU3HAKU  JCIUMOCTH, PAa3JIOXKEHHE HA  MHOXKHUTEIH
HATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHUEHTHUPOBAHHBIE 3aJa4H, CBSI3aHHBIE C OTHOILIEHUEM
BEJIMYMH, MPONOPLUMUOHAIBHOCTbIO BEIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PElIeHUs 3aJlady ¢ Y4ETOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSThH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN MPHU 3aJaHHBIX 3HAYCHUIX
MIePEMEHHBIX.

BremmonHsaTe  mpeoOpa3oBaHus — IEJIOTO  BBIPAKEHHS] B~ MHOTOWICH
PUBEACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BbINONHAT, yMHOKEHHME OJIHOWJIEHa Ha MHOTOWIEH M MHOIrO4YleHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJITBI KBaJpaTa CYMMBI U KBaJpaTa pPa3HOCTH.

OcymiecTBIATh Pa3ioKEHUE MHOTOYIEHOB HAa MHOMKUTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHTEINA, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus1 (GOpMyJT COKPAIIEHHOTO YMHOKEHUS.

[TpumeHsTh nMpeodpa3oBaHUsl MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcmonp30BaTh CBOWMCTBA CTEMEHEW C HATypaJbHBIMU TIOKA3aTEIsIMUA IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHMs U HEPABEHCTBA

Pemars snMHENHBIE ypaBHEHHsI C OJHOW IIEPEMEHHOM, MPUMEHSs NpaBUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepATs, ABisieTCS
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEHUHBIX YpaBHEHUN U UX
CHCTEM.

[TonGupate mnpuMepbl Map 4YHUCEN, SBIAIOIMIUXCS PEIICHWEM JHUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

Pewate cuctemsl 1ByX JTMHEHHBIX YPaBHEHU C ABYMsI IEPEMEHHBIMH, B TOM
quclie rpaguuecku.

CocraBnsTh W pemiaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPAaBHEHMM II0 YCJIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a44 IOJyYEHHBIN pPE3yJIbTaT.

DyHKIUU

N306paxxkath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YUCIOBbIE IPOMEKYTKHU Ha
aNreOpandecKoOM SI3bIKE.

OTtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduku TUHEHHBIX QPyHKIMH. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKUIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCThb, BPEMS, PACCTOSIHUE, II€HA, KOJWUYECTBO, CTOUMOCTb,
IPOU3BOJUTENLHOCTbD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalU3a WHOOpMauwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadMKOB PeaIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYMCICHUSA

Hcnonp30BaTh HadaJgbHBIE MPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
qucell AJsl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHHM, N300pakaTh AEHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPJAMHATHOU MPSAMOU.

[TpumeHnsaTh TOHSATHE apU(METUYECKOro KBAJAPATHOTO KOPHSA, HAXOIUTh
KBa/IpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBINOJIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIMX KBAJpaTHbIE KOPHU, HCHOJIb3YS
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amucu OONBIIMX M MAJbIX YHCET C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uncna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHsATh TOHATHE CTENEHM C IeJIbIM  [0Ka3aTeJeM, BBIMOIHATh
npeoOpa3oBaHus BbIPAKEHUH, COAEPKAILUX CTEIICHH C LIEJIBIM MOKa3aTeJIeM.

BrIMOMHATE TOXKIIECTBEHHBIE MPEOOpPA30BAHUS PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ICHCTBUI HaJl MHOTOUJICHAMH U aJIreOpandecKuMu APOOSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHUs] pa3IMyHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemate nuHEiHBIC, KBaJpaTHBIC YpaBHEHUS W pPAIMOHAIBHBIC YPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[TpoBouTh mpocTeiiiue nuccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHNEM TpadruecKnX MpeacTaBlieHnid (yCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTeMa YpaBHEHUH PEIIECHUsS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKM 3ajauu K €€ anreOpanyecKoiu
MOJIEI C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMBbI YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYYCHHBIN pe3ynbTar.

[IpuMeHsATh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CPABHEHWS, OIICHKH,
pelaTh JIMHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHON M HMX CHUCTEMBI, /1aBaTh
rpauyueckyo WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKIUU

[ToHnMaTe ¥ KCMONB30BaTh (PYHKITMOHAILHBIE TIOHSATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENENsATh 3HAYeHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAeiaTh CBOWCTBA PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHBIX (PYHKINN BUA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBOM
dbyHKkIuu 110 €€ rpaduky.

K koniy oOyueHus B 9 kiacce oOydaromIMIiCS MOJNYYHUT CIEAYIOIIHE
peIMETHbIE PE3YJIbTAThI:

Yucaa v BIYMCICHUSA

CpaBHHBATH M YIIOPSIIOYMBATH PAITMOHAILHEIE M HPPAIMOHAIBHBIC YHCIIA.

BremmonasaTe  apudmMernueckne ACUCTBUS €  pallMOHATBHBIMH — YHCIIAMH,
codyeras YCTHbIE M IIMCbMEHHbIE TPUEMBI, BBIMIOJHITH BBIYUCICHHUS C
UppaLMOHATBHBIMH YHCIIaAMHU.



HaxonuTte 3HaueHuss CTeneHEM C LENbIMUA MOKA3aTesIMA W KOPHEH,
BBIYHCIISITH 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHBIC YPAaBHEHUS, YPABHEHUs, CBOIAIIMECA K
HUM, TPOCTEHIITNE APOOHO-PAITMOHAILHBIE YPABHECHHSI.

Pemrate cucremsl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMSI MEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISETCS JIMHEHHBIM.

Pemate TeKCTOBBIE 3aJayM ajireOpauvyeckuM CrocoOOM C  MOMOIIbIO
COCTAaBJICHUS] YPABHEHUS WIIM CUCTEMBI IByX YPABHEHUU C JBYMS [IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTEHIINE UCCIETOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX mpeacTaBlieHuil (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM HMEET, TO CKOJBKO, W
npouee).

Pemiats nuHeliHbIE HEpPABEHCTBA, KBAaJAPATHbIE HEPABEHCTBA, H300pakaTh
pEILICHUE HEPABCHCTB HA YHUCIOBOW NPSIMOM, 3aMUCHIBATH PEIICHUE C MOMOUIIBIO
CHUMBOJIOB.

Pemlatb  cucremMbl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPABEHCTB HA YUCIOBOM NIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33]a4.

DyHKUMHA

Pacno3naBath (yHKUMM U3y4eHHBIX BHJIOB. [loka3piBaTh CcXxeMaTHYECKU

pacnojoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpaduKoB (YHKIMM BUa: ¥ = kx, y
=hx+b y=kixy=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0d3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh U HM300pa)kaTh CXEMATHUUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (YHKIUH 10 UX rpaduxam.

Pacno3HaBaTh KBaJpaTUuHy0 QYHKLUIO 110 (OpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IIPU
pa3HbIX COCO0AX 3a7aHMsl.

BbINONHATE  BBIUMCIEHUS C HUCHOJB30BaHUMEM (OpPMYNIT N-ro 4ieHa
apu(MeTnyecKo U TeOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHBl MOCJIEIOBAaTEIbHOCT TOYKAMH HA KOOPAMHATHOM
IIJIOCKOCTH.



Pewate 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEAO0BATEIBHOCTIMU, B TOM
quclie 337aud U3 pealbHOU KU3HU (C MCIOIb30BAaHUEM KaJbKYISATOpa, HU(POBBIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosnyecTBO 4yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne i/ P Konrtpoabnbie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BeuuCieHUs. ParnonansHbIe 14 1 bubnuoteka [JOK
4qucia https://m.edso00.ru/7f415b90
but6mmoreka [JOK
2 Anrebpandeckue BoIpaKEHUS 39 1 hitps://m.cdsoo.ru/ 7415590
but6mmoreka [JOK
3 ¥ PaBHCHHSI H HCPABCHCTBA 22 ! https://m.edso0.ru/7f415b90
but6mmorekxa [JOK
4 K . D 2 1
OOpAMHATH 1 rpaduKi. PyHiIH 3 https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
IT 4 1
> OBTOpEHHE 1 0000mIeHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KVIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaunmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NporpamMmbl Bcero oOpa3oBarte/ibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [JOK
1 q .K 1
ucia v BeuuciaeHus. KBaaparHueie KOpHU 5 hitps://m.cdsoo.ru/7417af
) Yucna u Beraucierus. CTENeHb ¢ [eIbIM 7 bubnuoreka [JOK
mokKasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKeHHUsI. 5 | bubnmnoreka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAKCHHS. 15 1 bubmuotexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 but6mmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bubmuoreka [IOK
8 DyHKUKH. OCHOBHBIC OHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? DyrKupy. HHCT0BLIE GyHKIMA ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 TosToperne i 060bmerne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchl
| Ywucna u BeruncieHus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
qucaa https://m.edso0.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y pPaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnnorexka HOK
YPaBHEHHH 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
> YHKHHH 6 https://m.edsoo.ru/7f419d08
6 YucaoBble OCIE0BAaTEILHOCTH 15 1 ngg;;fg;iii £419408
. [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3aIUS 18 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

7 KJIACC

Kon
MpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucna 1 BEIUMCIIEHUS

1.1

BI:IHOJIH}ITB, coucTrasa YCTHBIC u IIMCBMCHHBIC HpI/IéMBI,

apudmeTnyeckue AeUCTBUS C PallMOHANIBHBIMU YHCIAMU

1.2

HaxomuTe ~ 3Ha4YeHWsT  4YMCIOBBIX  BBIPQXKCHWM,  IPUMEHATH
pa3sHooOpa3Hble CIIOCOObI U MPUEMBI BEIYUCICHHS 3HAYCHUN JAPOOHBIX

BBIPOKECHHH, COZEPKAIUX OOBIKHOBEHHBIC U JACCATUYHBIC TPOOH

1.3

[lepexoauTe oOT oOmHOW (GOpPMBI 3amUCH YHUCET K JIPyrou
(mpeoOpa3oBbIBaTh  AECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECSITHIHYIO IPOOB)

1.4

CpaBHI/IBaTB " yIopsAa04YuBaTh paliluOHAJIbHBIC YUCTIa

1.5

OKpyrisTh yncna

1.6

BBINONHATE NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCIICHUH, OLICHKY
3HAQYEHWM YHUCIIOBBIX BBIPDAKCHWHU. DBBINONHATE  IEHCTBUSA €O

CTCIICHAMMU C HAaTYpaJIbHBIMHU ITOKa3aTCIIIMU

1.7

HpI/IMeHﬂTB INpU3HAKHU ACJIUMOCTH, Pa3IOKCHHUEC Ha MHOXHUTCIN

HaTypaJIbHBIX YHUCEI

1.8

Pemlate  mpakTUKO-OPUEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOILIEHHEM BEJIMYHMH, IIPONOPLUUOHAIBHOCTBIO BEJIMYHMH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pE3yJIbTaThl peLIEHUus 3axad ¢
Y4ETOM OTPaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKEHHS

2.1

Hcnonp3oBath anredpandyeckyr0 TEPMHUHOJOTHIO M  CHUMBOJIHKY,

IPUMEHSATH €€ B Mpoliecce OCBOSHHS yueOHOro Marepuasia




2.2

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPU  3a/laHHBIX

SHAYCHUAX MMECPCMCHHBIX

23

BreimoaHATh npeo6pa30BaHH;1 [EJIOTr0 BBIPpAXCHUA B MHOI'OYJICH

MpPUBEJICHUEM MOJIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK

24

BBINONHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYWICHA Ha
MHOTOYJIEH, NPUMEHATh (OpMYJbl KBajapara CyMMbl M KBajpara

pasHOCTH

2.5

OcymecTBIIATh pa3ioKeHNEe MHOTOYJIEHOB HA MHOXKHUTEIHN C IOMOIIBIO
BBIHECEHHSI 32 CKOOKHU OOIIEro MHOXHTENSI, TPYINITUPOBKU CIaraeMbIx,

pUMeHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumensTh peodpazoBaHUsI MHOTOUJICHOB JJISl PELIEHUS Pa3IMYHbIX

3aa4 U3 MaTeMaTuKu, CMCIKHBIX IMTPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypaJbHBIMHU IOKa3aTEIsIMU

1151 IpeoOpa30BaHUs BEIPAXKECHUN

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemate JsMHEVHBIE YpaBHEHHs C OJHOW IIEPEMEHHOM, IPUMEHSA
IIpaBWJIa MEPEX0Aa OT UCXOJHOTO YpaBHEHHMS K PAaBHOCWIBHOMY €MY.

[IpoBepsTh, SABIAAETCS JIU YACIO KOPHEM YPABHEHUS

3.2

[TpumensaTh rpaduueckue METOAbl TMPU  PEIICHHH JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

[TonGupath mpUMepsl Hap YKceN, SBISIONIMXCS pelIeHHeM JTUHEHHOTO

YpaBHCHUA C ABYMA NIEPECMCHHBIMUA

3.4

CtpouTh B KOOPJAMHATHON IJIOCKOCTHU TpauK TMHEHHOTO YpaBHEHUS C
IBYMSI TEPEMEHHBIMH; IOJIb3YSICh TpapUKOM, NPHUBOJUTH MPUMEPHI

pelleHns ypaBHEHUS

3.5

Pemate cuctemMbl IBYX JTUHEHMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,

B TOM YHCJIE TpapUUECKu

3.6

CocTaBiATh U pemarh JUHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHHH 110 YCIIOBUIO 3aJa4, HHTEPIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 3aJ]a4¥ I10Jy4YEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. OyHKIIHA

4.1

N300paxaTh Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KH, WHTEPBAJbl, 3alMCHIBATh

YHUCJIOBBIC TPOMEIKYTKH HA anre6pa1/1qec1<0M S3BIKC




4.2

OrMeyaTp B KOOp,Z[PIHﬂTHOfI INIOCKOCTH TOYKH IIO 3aJaHHBbIM

KOOpAMHATaM

4.3

Crpoutsb rpaduku IuHeHHbIX QyHKUUNA. CTpOUTh TpapuK YHKIUHU Y

= [x]

4.4

OnuceBaTh ¢ MOMONIBI0 (DYHKIIMH H3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, II€HY, KOJMYECTBO,

CTOMMOCTb, MPOU3BOUTEIHHOCTD, BpeMsi, 00bEM pabOThI

4.5

HaxoauTs 3HaueHne GyHKIUU 10 3HAYSHHIO e€ apryMeHTa

4.6

[Tonumare rpaduueckuii  crmoco® mMpeACTaBIEHUS M aHaIM3a
uHpOpMalMY, W3BJIEKATh M WHTEPIPETUPOBATh WHPOPMALMIO U3

rpaduKoOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEN

8 KUIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 0011€er0 00pa30BaHUs

1

Yucia ¥ BEIYUCIEHUA

1.1

Hcnons3oBath HavyaJbHbBIE MIPEICTABICHUS 0 MHOJKECTBE
JNEHUCTBUTENBHBIX YUCEN JIJISi CPAaBHEHUS, OKPYTJICHUS W BBIYMCICHHA,
n300pakaTh JEUCTBUTENIbHBIC YHCJIA TOYKAMHU Ha KOOPJIWHATHON

IpsAMOI

1.2

[IpuMeHATH MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxXOJUTh KBAJpaTHbIE KOPHU, MCIOJB3Yysl MpPH HEOOXOAMMOCTH
KaJIbKYJISATOP, BBIIOJIHATH MPE0Opa30BaHMsl BHIPAKEHUH, COEpKAIIUX

KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucu  OOJIBIIMX W MaJIBIX YHCEN C IIOMOIIBIO

JECSITHYHBIX Apobeli u creneneit uncna 10

AnrebpanuecKue BHIPAKCHHS

2.1

[IpyuMeHsSTh MOHATHE CTENEeHH C LEJIbIM I0Ka3aTejeM, BBIMOJIHATh
npeoOpa3oBaHUs BBIPAKEHUH, COAEPKAIMUX CTENEHH C IENBIM

IIoKa3aTecjIcM

2.2

BbINONMHATE  TOXIECTBEHHBIE  MPeoOpa3oBaHUsI  pallMOHAIBHBIX

BBIPQKEHHII HA OCHOBE MpPABUJ JACHCTBUM HAJ MHOTOWICHAMU U




anredpandecKuMu Ipo0sIMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUIIEH HA MHOKHUTEIN

24

[TpumensTh npeoOpa3oBaHUsl BBHIPAKEHUHN IS pEIICHUs Pa3IMYHBIX

3aa4 U3 MaTeMaTuKu, CMCIKHBIX IMTPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemarp nuHeNHBbIE, KBaJpaTHbIE YPAaBHEHHMs U pallMOHAJIbHbIE
YpaBHEHUs, CBOJSAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C JByMs

NEPpCMCHHBIMU

3.2

[IpoBoauTh mpocCTEWIlIMEe HCCIENOBaHUS YpPaBHEHUHM M CHUCTEM
ypaBHEHHH, B TOM 4UHCIE C TPUMEHEHHEM TIpapUuecKux
Mpe/cTaBiIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WJIM CHCTEMa

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE)

3.3

[lepexomute OT cnoBecHOM  (QOpMynTHpPOBKM 3amadyd K  e€
anreOpanvyeckol MOJIENH C TOMOILIBIO COCTABIICHUS YpaBHEHUS WIIU
CUCTEMBl YPaBHCHUM, WHTEPIPETUPOBATh B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥l MOJTY4YeHHbIN pe3yibTatT

3.4

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH,
pelaTh JIMHENHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U MX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  pelleHui

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

IlonuMaTh ¥ HCIOJIB30BATH q)YHKI_II/IOHaJ'IBHBIe IIOHATUA U A3BIK
(TepMHUHBI, CHMBOJUYECKHE OOO3HAYEHUsS), OMPEICIAThH 3HAYCHHUE
(GyHKIMU 1O 3HAYCHHMIO apryMEHTa, OMpPENeNsiTh CBOWCTBA (YHKIMU

o e€ rpaduky

4.2

Ctpouts rpaduku eMeHTapHbIX (GYHKIUN BUA:
y=k/x

kix
, Y =X%, y = X%, y = |[X|, onuchIBaTh CBOWCTBA YHUCIOBON (YHKIHH 1O €€

rpaduky




9 KIIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'0 0011€r0 00pa30BaHUs

1

Yucna ¥ BEIUMCIIEHUS

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHANIBHBIE U HMPpAlMOHAIbHbBIE

qucia

1.2

BoinonHsATe apudmeTHueckue IEeHCTBUS C pallMOHATIbHBIMU YHCIAMH,
coyeTasl YCTHbIE M MUChMEHHBbIE MPUEMBI, BBIIOIHATH BBIUYUCICHUS C

HppalluOHAJIIbHBIMU YU CJIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ LEJbIMU TOKa3aTelisIMU U KOPHEH,

BBIYUCIATH 3HAUYCHUS YHUCIIOBBIX BI:Ipa)KeHI/Iﬁ

1.4

OxpyriiTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHITh MIPUKUIIKY pe3yabTaTa

BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAKEHUN

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemate  MHENHBIE M KBaApaTHbIE YpPaBHEHMs, YPaBHEHU,

CBOJALIUECS K HUM, IPOCTENIIINE IPOOHO-pallMOHANIbHbBIE YPaBHEHUSI

2.2

Pemrate cucteMsl IByX JIMHEHWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SABIIACTCS

JIMHEHHBIM

23

Pemate TekcTOBBIE 3a7ayMl alreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTaBJICHUS] ypPAaBHEHUS WM CHCTEMBl JBYX YPaBHCHHH C JByMs

NEPEMEHHBIMU

24

[IpoBoauTh mpocCTEWllIMEe HCCIENOBAaHUA YpPaBHEHUH M CUCTEM
ypaBHEHHH, B TOM 4HCIE C MpPUMEHEHHEM TIpaduyecKux
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JI YpaBHEHUE UITU

CUCTEMa ypaBHEHUH PEILICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pematp  nuHEHHBIE  HEpPAaBEHCTBA, KBAJApPATHbBIE  HEPABEHCTBA,
M300pakaTh peIICHHE HEPABEHCTB HA YHCIIOBOW MPSMOM, 3aMHCHIBATH

pemiCHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemarr, cucTeMbl JIMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKJIFOHAOMUME KBAaJApaTHOC HCPABCHCTBO, I/I306pa)i(aTB peIICHHUC




CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpSIMOﬁ, 3aIlUCbIBATh PCHICHUC C

IIOMOIIBIO CMMBOJIOB

2.7

Hcmonn30BaTh HCEPAaBCHCTBA NPpU PCIICHUU PA3JIMYHBIX 3aaa4

OyHKIUU

3.1

PacniosnaBate  QyHKIMM ~ W3y4eHHBIX  BUAOB.  [loka3bkiBaTh
CXEMaTHYECKH PaCIIOIOKEHUE Ha KOOPAMHATHOMN TUIOCKOCTH IpaduKoB
bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4eHU K03()(PUIIMEHTOB, OMMCHIBATH CBOWCTBA (PYHKIUI

3.2

Iloka3piBaTh  CXEMAaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOU
IUIOCKOCTU TpadukoB GyHKUUN Buma y = VX, y = |X| U OmMCHIBaTh

cBoiicTBa (DyHKITUH

3.3

Ctpoutb u H300paxarh CXeMaTH4YeCKH TIpaduKd KBaIpPaTUYHBIX
(GyHKUIMH, ONUCBHIBATH CBOMCTBA KBAaAPAaTHYHBIX (YHKIHMHA MO HX

rpadukam

3.4

Pacnio3naBath KBaapaTuuHyr0 (YHKIHIO 1O ¢opMmyse, MPUBOAUTH
MpUMepbl KBAaApaTUYHBIX (QYHKIUN M3 peaqbHOM >KU3HH, (PU3UKH,

reoMeTpuu

Apudmerndeckas 1 reOMeTpUIecKas Iporpeccuu

4.1

Pacrnio3HaBath apupMeTHYECKyl0 U T€OMETPUUECKYIO MPOTPECCHH MPH

pa3HBIX Croco0ax 3aJaHus

4.2

BbIMONHATE BBIYMCIEHUS C HUCMOJIb30BaHUEM (GOPMYN #-TO YJIEHA
apu(METHYECKOW U T€OMETPUYECKON NMPOrpeccHii, CyMMBbI HEPBbIX N

YJICHOB

43

I/I306pa)l(aTB YJICHBI MMOCICAOBATCIBHOCTH TOYKAMHU Ha KOOpﬂHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrats 3aJa4du, CBA3aHHBIC C YHCJIIOBBIMHU ITIOCICAOBATCIBHOCTIMU, B
TOM 4YHCJIC 3aJadu U3 peaanOP’I KHU3HU (C HCIIOJIB30BaHHUEM

KaJIBKYJIATOPA, MU(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
1 Yucna v BIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIEC, MEPEeXo]l OT OAHOH (OpMBI 3amucu
1.1 npobeit k apyroi. IloHsTHE palMOHAIBHOTO YHWCIA, 3alHUCh, CPAaBHEHHE,
YIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue IeiCTBUS ¢ pallMOHATBHBIMH YnciIaMu. Perenue 3amau u3
' peaNbHOM MPAaKTUKHU Ha YacTH, Ha IpoOu
13 CreneHnb C HaTypaJbHBIM IIOKa3aTelieM: OIlpe/esieHne, IpeodpazoBaHue
' BBIpa)KEHHUI Ha OCHOBE OTPENIEICHNUS, 3aIUCh OOBIINX YHCE
14 [TpoueHTsl, 3amuch TPOLEHTOB B BHE ApoOU U ApoOU B BUJIE MPOIECHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA MTPOLIEHTHI, PEILICHUE 331a4 U3 PEAJTbHON MTPaKTUKU
s [IpumeHeHre TOpPU3HAKOB  JEIMMOCTH, pa3jOXKEHUE Ha  MHOXKUTENIU
' HaTypaJbHBIX YNCET
16 PeanbHble  3aBUCMMOCTH, B TOM 4Hcie TMpsMas M oOpaTHas
' IPONOPLUOHAIIBHOCTH
2 AnrebpanyecKue BHIPAKCHUS
51 IIepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKCHUS C IIEpEMEHHOM. JlonmycTuMmble
' 3HAYEHHUSI IEPEMEHHBIX
25 [IpencraBnenne 3aBUCHMOCTH MEXIy BEJIWYMHAMU B BHIE (OPMYJIBL.
' Brruncnenus no ¢popmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQXKEHHUH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU € HATYpaJIbHBIM I1OKa3aTeIeM
5 OpnowieHbl U MHOrousneHsl. CreneHb MHoOrowieHa. Cllo)keHue, BBIUUTAHUE,
' YMHO>KE€HHE MHOTOYJIEHOB
Y @opMyIbl COKPAIIEHHOIO YMHOXKEHHUA: KBAaAPaT CYMMBbI M KBaJpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3inoxeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus




VYpaBHeHHe, KOpeHb YypaBHEHHS, IpaBuUiia IpeoOpa3oBaHUs YpaBHEHUS,

> PaBHOCUIILHOCTb YPaBHEHUI
12 JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO
' ypaBHEHUS, PEUICHNE JIMHEUHBIX YpaBHEHUN
13 CocTaBieHue ypaBHEHUM MO YCIOBHIO 3aJa4yu. PellleHne TeKCTOBBIX 3a/1ad ¢
. MIOMOUIBIO YPABHEHHI
34 JluneliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX YpaBHEHHUH C JByMs INEepeMEHHBbIMU. PeieHune
3.5 CUCTEM YpaBHEHHI criocoOOM MOACTaHOBKH. [IpuMepsl pemeHus: TeKCTOBBIX
3a/1a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpadpuku. @yHKIIUN
4.1 Koopaunara Touku Ha mpsiMoi
42 UucnoBble mpoMeXyTKU. PaccTosiHue MeXay ABYMsI TOUKaMU KOOPJAMHATHOM
' IpsAMOM
43 [IpsmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U OpAMHATA
' TOYKHM HAa KOOPJAWHATHOM IJIOCKOCTH
44 [Tpumepsr TpadukoB, 3agaHHBIX (GopMynamu. UTeHune TpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitue hynkuuu. I'paduk Gynkuu. CBoicTBa PyHKITUN
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHKImn y = [X|
47 ['paduueckoe permeHue JHUHEWHBIX YpPaBHEHHH H CHCTEM JIMHEWHBIX
' ypaBHEHU U
8 KIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COIeP/KAHUA
1 Yucna ¥ BBIYUCICHUS
11 KBangpatublii kopeHb u3 uuncna. lloHsTHe 00 WpparMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNUS HPPALMOHAIBHBIX YHCET
CpoiicTBa apudMETHYECKUX KBaJIpaTHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBHIPAKEHUI M BBIYHCICHUSM. J|eHCTBUTEIbHBIE
yucna
1.3 CreneHb c 1eNnbIM MoKaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YKcia




Anrebpanyeckue BbIpaKeHUS

2.1 KBanpaTHblii TpEXUIEH, pa3oKeHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIIH
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO are0panveckou 1poou
2.3 CrnoxxeHue, BBIYMTaHNE, YMHOXKEHHUE, JCIICHHE allreOpandecKkux apooei
2.4 PanmonansHbIe BRIpaKEHUS U UX TIPE0Opa3oBaHUE
3 VYpaBHEHUsI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyna KOpPHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIINUXCS K TUHEUHBIM U KBaJAPATHBIM
3.3 [Ipocreiimume npoOHO-pallMOHATILHBIC YPAaBHEHUS
I'padmueckas uHTEpnpeTanysi ypaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C ABYMs IepeMeHHBbIMU. [IpuMepsl pelieHus cucrem
HEJIMHENHBIX YPABHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenre TekCTOBBIX 337124 anreOpandecKuM CrocoooM
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHO NTEepeMEHHOMN
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInneiiHble HEPABEHCTBA C OJJHOW NTEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOU
4 OyHKIUU
il [Tonstne ¢yakuuu. OOMacTe ompeneleHWs W MHOXKECTBO 3HAYCHHUU
' ¢ynkuuu. CriocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHue cBoicTB GyHKIMHU TO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTPaKAIONIUX pPeaTbHbIE MPOLECCHI
44 @OyHKIIUN, ONUCHIBAIOIIME TMPSAMYI0 M OOpaTHYIO MPOIMOPIHUOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHKIUU y =x7%, y = x°
4.6 Oyukuuu y = Vx, y = |x|
4.7 I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHHUN

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Yucna v BBIYKACICHUS
. PanponansHble yMca, MppalMOHANIbHBIE 4YHCNIA, KOHEYHbIE U OECKOHEUHbIE
’ JIECSITUYHBIE TPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCE, IeHICTBUTENbHbIE YUCIa KaK OECKOHEUYHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXIY MHOKECTBOM
’ JIEUCTBUTEIbHBIX YMCENT U KOOPAUHATHOM NpsMoil. CpaBHEHUE IEMUCTBUTEIbHBIX
yucel
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIILHBIMU YNCITAMH
W3mepenus, npubimxenus, oueHkd. PazMepsl 00BEKTOB OKPYXKAIOIIETo MUpA,
14 JUINTENIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh npuOmmkeHus. Okpyrienue uncen. [Ipukunka u omeHka
PEe3yJIbTaTOB BBIYUCIICHUI
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHON
2.2 JIuneliHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBangparnoe ypaBHeHue. Perenue ypaBHeHH, CBOIAIIMXCS K KBapaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHUs ypaBHEHMH TPETbe U
' YeTBEPTOU CTENEHEW Pa3IoKEHUEM Ha MHOKHUTEIN
2.5 Pemenue npoOHO-paliMoHaIbHBIX YPaBHEHHUI
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpauK
2.8 Pewenne cucreM IByX JIMHEMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU
9 Pewenne cucrem IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOM CTENEHU
2.10 ['padpraeckast mHTEpPHPETALNS CHCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMH
2.11 Pemienne TeKCTOBBIX 3a/1a4 adreOpandecKuM crocooomM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.14 Pewienne cucreM ITMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
516 I'paduueckas mHTepnpeTanyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs

MNEPEMEHHBIMU




DyHKIUU

KBagparnunas ¢yakuus, e€ rpabuk u cBoiictBa. [lapabosa, KOOpauWHATHI

> BEPIIMHBI 1apadoIIbl, 0Cb CHMMETPUHU TapaboIIbI

3.2 I'paduku ynkuuit y=kx, y=kx+b n ux cBoiicTsa

33 I'paduku Qynkuuit y=k/x, y = x° u uX cBOWCTBa

34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 YucnoBbIe IOCIEN0BATEILHOCTH

il Onpenenenne U crocoObl 3aaHUsl YUCIOBBIX MOCIIEIOBATEIHLHOCTEH. 3agaHue
' MIOCJIEI0BATEILHOCTH PEKYPPEHTHOM (hopMysoit U popMyInoii n-ro uneHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMeTHUECKOM
' IIPOTPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

r I'eomeTpuyeckas mnporpeccus. DPopMynbl #1-TO 4WI€HA T'E€OMETPUUYECKOM
' MIPOTPECCUH, CYMMBbI NIEPBBIX 71 YWICHOB

44 N300paxkenne uneHOB apupMETHYECKOH U TEOMETPUYECKOW Mporpeccuit
' TOYKAMHU Ha KOOPJMHATHOM MIOCKOCTH. JINHEWHBINA U SKCITOHEHIIMATBHBIA POCT

4.5 CrokHbIE POLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0uiero oopaszoBanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IOHATHUSAMU: MHOXECTBO, ITOAMHOKECTBO,
olepanuy HaJ MHOXKECTBAMHM; YMCHHME OIEPUPOBaTh IOHATHIMM:
rpad, cBs3HBINH rpad, AepeBo, IHMKI, TPUMEHSITh WX TMPH PEIICHUH
3aJa4; YMEHHE UCIIOIb30BaTh IpauuecKoe NpeCcTaBIeHUe MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLECCOB U ABJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBarh MOHITHSIMH: ONpPEIEIeHHEe, aKCHOMa, TeopemMa,
JI0KA3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HCTUHHBIE U JIOXKHbBIC
BBICKA3bIBAHUS, MPHUBOJUTH MNPUMEPhl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAHU M

YMeHue omnepupoBaTh MOHATUSMHU: HATypallbHOE YHKCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJIbHBIX YHUCEN, IPU3HAKU
JeIMMOCTH, 1IEJI0€ YHCIIO, MOJYJh 4YHCla, OOBIKHOBEHHas ApoOb U
JecsiThYHas Opo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKud KBaApaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBHS C YHUCIaMHu, CpaBHUBAaThb U
yOOpSAOYMBATh 4YHCIA, MPEACTABIATh YWCIAa HAa KOOPAWHATHOU
NpsIMOM, OKPYIJIATH 4YHUCJIA; YMEHHE JelaThb NPUKUAKY U OIEHKY

pe3ynbTaTa BRIYUCICHUN

YMeHHUe omnepupoBaTh MOHATHAMHU: CTETEHb C LENBIM ITOKa3aTeseM,
apu(MEeTHYECKUI KBaJpaTHBI KOpeHb, MHOTOWIEH, ajredpanyeckas
apo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATYPalbHOW CTETEeHH
Oosbllle €AMHUIBI; YMEHHE BBIOJIHATH pPAcYEThl MO (opMysam,
npeoOpa3oBaHUsl LENbIX, JIpOOHO-pAllMOHATBHBIX BBIPAOKEHUH U
BBIPQKEHUI C KOPHSAMH, Pa3oKEHHE MHOTOWIEHa Ha MHOXKUTENH, B
TOM 4HCJIE€ C HCHONb30BaHWEM (GOPMYNT pPAa3HOCTH KBAaJpaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue ONeprupoOBaTh NOHATUAMU: YHUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JIMHEHHbIE U KBaJApaTHbIE YpaBHEHUS,
IpOOHO-pALlMOHATIBHBIE YPABHEHUS C OAHON NEPEeMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUH, JIMHEHWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeIMETOB
U TIPAaKTUYECKUX 3aJa4; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peleHH

yYpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIHS, Tpaduk QyHKIIUU, HYIU
byHKIUH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaUMEHbIIEE 3HAUYCHHUS
byHKINNT; yMEHUE OTIepupPOBaThH MOHATUSIMH: npsimast
MPONOPIMOHAILHOCTh, JTHHEWHAs (QYHKIUS, KBaJApaTuIHas ()YyHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboia, rumepoosna; yMmeHue
CTpouTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPAdUKH Il ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIsl PELIeHHs 3a/1ad U3 APYTHX
Y4eOHBIX TPEIMETOB W pPEaJbHON JKU3HH; YMCHHE BBIPAXKATh

(dbopMylaMy 3aBHCUMOCTH MEXKy BeTUIUHAMU

Ymenue OIIepUpOBAThH HOHSTUSMU: [I0CJIEI0BATEIbHOCTb,
apudmernyeckas U TeOMeTpuyeckass  IPOrPecCUu;  yYMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENLHOCTEH, (HOPMYIBI CYMMBI U
o0miero 4jeHa MpU pelIeHUuH 3a/iad, B TOM 4YHCIEe 3a1ad U3 APYTUx

Y4eOHBIX IPEIMETOB U PEATHLHOM KUZHU

YMeHue pemars 3aadd pasHbIX TUIOB (B TOM 4YMCIE HAa IPOLEHTHI,
JIOMM W 4YacTH, JBWXKEHHE, paboTy, LIeHy TOBapOB U CTOMMOCTb
MOKYTIOK U yCITyT, HAJIOTH, 3aJ]a4i U3 00JIaCTH YIpaBIEHUS JINYHBIMU U
CeMEWHbIMU  (MHAHCAMM); YMEHHE  COCTABJISATh  BBIPAKECHHUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO  3aJayH,
UCCIIEIOBaTh MOJYYEHHOE pEIIeHHE U OICHHWBAThH IMPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBath MOHATUAMHU: GUTYpA, TOUYKA, OTPE3OK, MpsAMasd,
Ty, JIOMaHasi, yroj, MHOTOYTOJIbHHK, TPEYrOJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTOJbHUKH, MPSMOYTOJbHBIA TPEYrOJbHHUK,

MenaHa, OMCCEKTpUCa M BBICOTA TPEYroJbHHKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
dburypamu; ymMeHue pemaTh 3aJadyd, B TOM UYHCJIE U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB QUTYp U (PaKTOB

10

VYMeHue omepupoBaTh IOHATHSMU: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaUIEIbHOCTh W TMEPHEHIUKYISPHOCTh MPSMBIX,
yrod MeXIy TpSMBIMH, TEPIEeHANKYISAp, HAKIOHHAS, IPOCKIHS,
noxobue ¢puryp, moo0HbIe TPEYTOJILHUKHA, CHMMETPHSI OTHOCUTEIILHO
TOYKM W TPSAMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nonobue ¢uryp, napauienbHOCTh U NEPHEHIUKYISAPHOCTD MPSAMBIX B

OKpYIKaroIieM MHUpe

11

YMeHue onepupoBaTh IMOHATUSAMM: JUIMHA, pACCTOSIHUE, YIoJd
(BeMIMuMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IJIOLIAMb;
yYMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKpYKaIOIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynsl TepuMeTpa U  IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIUHBI OKPY)KHOCTH W IUIOIIATM Kpyra, oObema
MPSIMOYTOJIBHOTO IapajuIeNIENUIENa; YMEHUE NPUMEHATh NpPU3HAKU
pPaBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHHS JJIMH, PACCTOSTHUM, IUTOIIaneH

12

YMeHne wu300pakarb IUIOCKHE (QUTYpI W HX KOMOWHAIWH,
POCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOUIbIO YEPTENKHBIX
WHCTPYMEHTOB ¥ OJICKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTO

13

YMeHue onepupoBaTh MOHATHSAMH: TNPSAMOYTOjJbHash  cHUCTeMa
KOOpJIWHAT, KOOPJMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO, CKAJSIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABIICHUS
JaHHBIX M pelIeHUs 3aJady, B TOM UHCIE€ M3 JPYIHX Y4eOHBIX

IIPEAMETOB U peabHOMN KU3HU

14

yMeHI/Ie OHepI/IpOBaTB IIOHATUAMMN CTOJIGI/IKOBBIG nu prrOBBIe
IUarpaMMbl, TaONWIBI, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJpllee M HAaUMEHbIee 3HAYCHHUs, pa3Max YHCIOBOro Habopa;

yMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBATH U  MPeoOpa3oBHIBATH




uHpOpMalLMIO, MPEJICTABICHHY0 B Tabiuuax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh M3MEHUYUBBIC BEJINYMHBI B

OKpY’KaIOIIeM MUPE

15

YMeHue OonepupoBaTh MOHATHAMU: CIy4YalHBIH OMBIT (CIy4aiHbIH
OKCTIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0.)
CIIy4allHOTO OIBITa, CIIy4aifHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HaXOAWTb BEPOSTHOCTU CIY4YaWHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJaud METOJIOM OpPraHHM30BAaHHOIO Iepedopa M ¢ HCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH pPEAIbHBIX
COOBITHM M SIBJIEHUH, MOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXKAlOLIEM MHPE M B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX AABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSIINN H3YUYEHHBIH METON JUISl PELICHHS
3a/1a4¥, IPHUBOJUTH NPUMEPBI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMUCBHIBATH OTACIBHBIE BBIAAIOIIHECA  PE3YJbTaThI,
[IOJIyYEHHBIE B XOJ€ pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU




INEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Uucrna u BBIYUCITICHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH HENTbIX YUCE

- OOBIKHOBEHHBIE W JECATHYHBIE  JIpoOM,  TPOLEHTH, OECKOHEYHBIC
' NEPUOANYECKHE TPOOH

3 PanvonanbHble uyncna. Apudmernyeckue Omepaludd € palUuOHAIbHBIMU
' YUCIaMHU

14 JetictButenpHble uyncia. ApudMeTHUYECKHE ONEepalud ¢ JACHCTBUTEIHLHBIMHU
' YyHClIaMu

s [TpuOnk€HHbIE BBIUMCIICHUS, TpaBUia OKPYTJEHUS, NPUKHAKA U OIIEHKa
' pe3ynbTara BEIYUCICHUN

2 Anrebpanyeckue BhIpaXKEHUS

2.1 BykBeHHbIe BhIpaykeHHs (BBIPRXKEHUS C TEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokasareieM. CTeneHb C palMOHAIBHBIM IOKa3aTelieM.
. CaoiicTBa cTeneHun

23 MHorouneHsl

24 Anrebpanueckas 1poob

5 s Apudmernueckuit KOpEHb HAaTypaJbHOU CTEIIECHU. [HenictBus c
' apuMeTHIECKUMU KOPHSIMH HATypaIbHOU CTETICHH
3 VYpaBHEHUS 1 HEPABEHCTBA

- Llenbie u apoOHO-panMOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUH

35 Llenbie u npoOHO-paloHaNbHble HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 UucnoBble MOCIEI0BATEIbHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEN

4.2 Apudmernueckass M rTeoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX




MIPOLIEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuun. [padux  dyakumm. OO6macTh
oTpeNieJICHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblllee 3HAaueHHE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha npsIMOil U MIJIOCKOCTH
6.1 Koopaunathnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GuUrypsl 1 Ux cBoiicTBa
7.2 TpeyroapHuK
7.3 MHOroyroiasHuKu
7.4 OKpYXHOCTb U KPYT
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BexTops! Ha mIoCKOCTH
8 BepositHOCTb U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCT
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka. Anrebpa: 7-i ki1acc: 6a30BbIi ypOBEHb: YUeOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox penakmueit TenaskoBckoro C.A. AKIIMOHEpHOE 00I1IECTBO
«3narensctBo «lIpocBemienue»

» Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi YPOBEHB: yueOHUK; 16-¢
nusnanue, nepepadoranHoe MakapsraeB FO.H., Munmaiok H.I'., Hemkos K.U.
ap.; nox penakuueit TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBemienne»

» Maremartuka. Anrebpa: 9-i kiacc: 0a30BbIi ypOBEHb: yUeOHHK; 15-¢€
usnanue, nepepadboranHoe MakapsraeB FO.H., Munaiok H.I'., Hemkos K.U. u
ap.; mox penakmuent TensikoBckoro C.A. AKITMOHEPHOE OOIIECTBO

«3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

* MaTtemaruka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEHb: YUeOHUK; 15-¢
uznanue, nepepadboranHoe MakapsraeB FO.H., Munmaiok H.I'., Hemkos K.U.
ap.; nox penakmueit TensikoBckoro C.A. AKITMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBemieHne»

» Maremartuka. Anrebpa: 8-i kiacc: 0a30BbIil ypOBEHb: yUeOHHK; 16-¢€



nu3nanue, nepepadboranHoe MakapsraeB FO.H., Munmaiok H.I'., Hemkos K.U.
ap.; nox penakmuent TensikoBckoro C.A. AKITMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBenienne»

» Maremartuka. Anrebpa: 9-i kiacc: 0a30BbIi ypOBEHB: yUeOHHK; 15-¢€
n3nanue, nepepadboranHoe MaxkaperueB FO.H., Munarok H.I'., Hemkos K.W. u
ap.; mox penakmueit TensikoBckoro C.A. AKITMOHEPHOE OOIIECTBO

«M3narensetBO «lIpocBemieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. «SAngekc. YueOuux» https://education.yandex.ru/home

2. «SIKnaccy https:// www.yaklass.ru

3. Poccuiickas anexTponHas mkoda https://resh.edu.ru

4. Mob6unpHOE 31eKTpoHHOE 00pazoBanwme https://edu.mob-edu.ru/ui/#/login

5. YUN.PY https://uchi.ru

6. I'pynna xommnanwuii «IIpoceemienue» https://media.prosv.ru

7. Ilnardopma Lecta https://lecta.rosuchebnik.ru



