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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIAETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHAa O0ECTIeUnBaeT U3YUCHHE NPYTUX AUCIUIUIINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Xu3HU. Pa3BuTHe y oOyyarommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA U CYHIHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTHIECKOM HAYKOM SIBIIEHUH U MPOIIECCOB
B MPUPOJE W OOIEeCTBE, PO MAaTEMaTHYECKOTO MOJEIHPOBAHUSI B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX IS aJaNTalud B COBPEMEHHOM IU(DPOBOM
obmectBe. M3yuenuwe anreOpsl oOecrneunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS W BBIBOIBI,
dopmynupoBath yTBepkaeHUs. OcBOEHUE Kypca aaredpbl 00ecrneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUSI OOYYarOIIMXCSA: OHHM HCIIOJIb3YIOT JCAYKTUBHBIC H
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3AIlNI0, abCcTparupoBaHue u
aganmornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAYUTENBHBIH — 00BEM
CaMOCTOSITENIbHON  IeATEIBHOCTH OOYyYalolUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SABISETCS peann3aleil 1esTeNbHOCTHOTO MPUHIINIIA O0yUeHUSI.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» mjisi OCHOBHOTO
o01ero oOpa3oBaHKsi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
avHUH: «Yucaa ¥ BRIYHCICHUSY, «ANreOpanveckie BBIPAKECHUD», « Y PaBHEHUS U
HepaBeHCTBa», «DyHKmu». Kaxkgas W3 3THX CoIepiKaTeIbHO-METOIUICCKIX
JVMHHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €r0 JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroImuMcs
MPUXOJIUTCS JIOTHYECKH PaCCyKIaTh, MCIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amnredpa» BKIIFOUCHBI
HEKOTOPBIC OCHOBBI JIOTMKH, WPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjesax
MaTEMaTUYECKOro 00pa30BaHUsS U CIIOCOOCTBYIOIIUE OBIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMatudeckoro si3pika. CoaepkaTenpbHOH U
CTPYKTYpHOH OCOOEHHOCTHIO Yy4eOHOTO Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA «YuWClIa W BBIYHCICHUS» CIYXXUT OCHOBOW IS
JATbHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI IIOBCEIHEBHOM
KU3HHU. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMH W HPPAIMOHATBHBIMUA YHCIIaMH, (OPMUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOCHHUS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANTeOpandecKue BhIPAKEHUSD
U «YpaBHEHMsI U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydaromuxcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOOUMOro Njsl PElIeHUs 3ajJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO O00IIero o0pa3oBaHUsA Y4eOHBIM MaTepuall TPYHIHPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMaTHUKU Kak
A3bIKa JUISL TOCTPOEHUS MaTeMAaTUYECKUX MOJENeH, OINMCAaHUS NPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH(OPMATHKH, U OBJAJCHHWE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UIECKON JIMHUU HALIETICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUTSL OTIMCAHUS M UCCIIEOBaHMS Pa3HOOOPa3HbIX MPOLECCOB U SABJICHUN B MPHUPOJIE
u oduectBe. M3yueHue matepuana CHoCcOOCTBYET Pa3BUTHIO Y OO0y4aromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBbIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKIaJ B (OPMUPOBAHHE
NpEICTaBICHUIA O POJIM MAaTEMATUKH B PA3BUTUU LIMBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercs Yy4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKAHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIPAXKEHUS», «YpPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yyeOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Henenwo), B 9
kiacce — 102 yaca (3 yaca B HefieINi0).



COJEP XAHHME OBYUEHUA
7 KJIACC

Yucsia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIE, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k gapyroi. IloHATHe panMOHaIBHOIO YMCHIA, 3alMCh, CpPaBHEHUE,
yOOPSAOYMBAaHUE  PALMOHANBHBIX 4Yuceld. Apudmernueckue JIEHUCTBUS C
palrOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad u3 peaJlbHOW NPAKTUKW HAa 4acTH, Ha
poowu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJieM: ONpEIENIeHHEe, IMpeoOpa3oBaHUe
BBIP@XEHUI HAa OCHOBE OIpENEICHMs], 3auch 00ypMX yncen. IIponeHTsl, 3anuch
IPOLEHTOB B BUAE ApoOH U ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
IIPOLIEHTHI, PEILICHHE 3a7a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXUTEIU
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHClIe MpsMas U oOpaTHas
IPONOPLHOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUS

IIlepemeHHBbIE, YNCIOBOE 3HAUYECHUE BBIPAKEHHUs C IIepeMeHHOM. [lomycTuMble
3HA4YEHMs IEpeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiiel. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, TMpaBWia NPeoOpa3oBaHUs CyMM H
POM3BEICHUH, MPaBUJjIa PACKPBITUS CKOOOK U IPUBEICHUS TOIOOHBIX CIaraeMbiX.

CBOMCTBA CTENEHU C HATyPAIbHBIM I0KA3aTEJIEM.

OpnHounensl © MHOrouneHsl. CreneHb MHoOrouneHa. Cio)keHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOXKEHMS: KBajpar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTH KBaAparoB. Pasmoxenue
MHOI'OYJIEHOB Ha MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IIpaBUja NpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOpPHEH JIMHEWHOTO
YpaBHEHUS, pELICHUE JIMHEHWHBIX ypaBHeHUM. COCTaBIEHUE YpAaBHEHUH IIO
YCIJIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a7a4 C TOMOILBI0 YPABHEHH.

JIuneliHOEe ypaBHEHHE C ABYMs IEPEMEHHBIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM moACTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMeEXYyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM ITPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AbGcrucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOM II0ocKocTH. [IpuMepsl rpadukos, 3a1aHHbIX (HOpMYyIaMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTedd. llonstue ¢ynkuuu. [paduk
¢ynkun. CoiictBa ¢pyukiuil. Jluneitnas ¢pyukuus, e€ rpadux. I'paduk Gynkunn
y = [x|. I'paduueckoe perieHre IMHEWHBIX ypaBHEHUW U CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BIYMCICHUSA

KBanmpatubiii kopeHb u3 uucia. [lonHstue 00 uUpPpAMOHATIBLHOM YHUCIIE.
JlecsiTuunble TPUOIMKEHUST HppalMOHAIbHBIX yrcen. CBolicTBa apu(METHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IPE0O0Pa30BAHUIO YUCIOBBIX BBIPAXKEHUN
Y BBIYMCIICHUSAM. [[eiCTBUTEIIBHBIE YHCTIA.

CreneHb ¢ LenabIM ITOKa3aTeneM U e€ ceorctsa. CTaHmapTHas 3alKuCh YHACIA.

AnreOpandeckue BRIpaKeHUSIAJTredOpandecKue BhIPaKeHusi

KBagpaTHbpii  TpEXuieH, pas3joKEHUE KBAAPATHOIO  TpEXwieHa Ha
MHOKHUTEIIH.

Anreb6panueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond ApoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXEHHE, JEJICHUE alredpanyeckux ApoOeH.
PannonanbHble BBIpaKEHUS U UX IPE0Opa3OBaHueE.

VYpaBHEHUS U HEPABEHCTBAY pABHEHUS] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimume ApoOHO-palIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpIpeTalvs YpaBHEHHUN C JBYMSI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JAByMS IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucreMm
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

OyHKUMNPYyHKIUHA

[Monsitue ¢ynkuu. OOIacCTh OMNpeAeNeHuss W MHOXKECTBO 3HAYCHHM
dbyukiuu. CiocoOsI 3aaHus GyHKITUI.

I'paduk dynkuuu. Ytenuwe cBoicTB (yHKIMU 1o e€ rpaduxy. IIpumeps
rpaukoB QyHKUUMN, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



@OyHKIMU, OMUCHIBAIOIINE TIPSIMYI0 H OOpaTHYIO MPOMOPIMOHAITBHEIC
3aBHCHMOCTH, UX rpaduku. Oyakiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEUIEHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucsia ¥ BIYMCICHUSA

PannonanpHbie 4Kcna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsATUUHbIE ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YMCIIA
KaKk OECKOHEUHble JAeCSITUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue MAEUCTBUA C
JEUCTBUTEIIbHBIMU YHCIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKPY’KaroIlEM MHpE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. Pellienrue ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaJApPaTHBIM.
buxkBangparnoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUN TPETbEU M Y4ETBEPTOU
CTEIIEHEU PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune npoOHO-panMOHaNbHBIX ypaBHEHMH. PelleHue TEKCTOBBIX 3anady
anreOpanyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEpEMEHHBIMU U ero rpaduk. Perienue cuctem IBYX
JIMHEWHBIX YPABHEHHU C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHM,
OIHO M3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoil creneHu. ['paduueckasn
VHTEPHPETaLNs] CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

HUucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IlepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'papuyeckas MHTEpIpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYyHKIUHA

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGoma, xkoopaMHATHI
BEPILMHBI 1apadoJIbl, OCb CAMMETPUHU NapadOJIbL.

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



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCTIEA0BATENbHOCTH M
Nporpeccuu

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE TIOCJIEIOBATEIBHOCTH
pexkyppeHTHoH popMyoit u hopMyJIoH 1-To WiIeHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. Popmyibl n-ro 4jieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecChii, CyMMBI IIEPBBIX 7 YJICHOB.

N300paxeHne 4YI€HOB apU(PMETHUECKON U TeOMETPUUYECKOW MPOTPECCH
TOYKaMHA Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIA W 3KCIMOHEHUHUAIBHBIA POCT.
CoHbIE NPOLIEHTBHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)XKEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaanu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PELICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHHEM BAXXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUHM BCEW KU3HU IS YCHEHIHOM MpodecCHOHaIbHON
JEATEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM H
IOCTPOCHUEM MHIAUBUAYATIbHON TPAEKTOPUHM OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTn4YecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, pPacCyX ACHHH, YMEHHIO BUJAETH
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTALlUE B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak c@epbl 4YellOBEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUS LMBWIN3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NESATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HHTEpPECaX CBOErO
3I0pOBbsl, BEAEHUA  370poBOoro oOpa3za JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKHUM 3aHATUH M OTHAbIXa, peryjsipHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, MpU3HAHHEM CBOETO
IpaBa Ha OMMOKY U TAaKOTO ke MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTALlME HAa NIPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpY’KAaloLell cpeabl, IJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTEeH WX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBMAM COLMAJIBHOW U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEIEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 NMPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
(dbopMynTupoBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTyalUlO, BOCIPUHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEIICHUsT U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue a1eiicTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHONICHWA MEXIy MOHATUSAMH, (DOPMYyIUpPOBATH
ONpEJCICHNUSI  TOHSTUM, YCTAHABJIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OpMyIHpPOBaTH U MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, C€IUHUYHBIC, YAaCTHBICE W O0OIIue,
YCJIOBHBIE;



BBISIBISITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npenjgaraTb  KpUTEpUU A BBISBICHHUA ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JieNaTh BBIBOJABI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aK/IIOUEHUH M0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIbHO HECIIOXHbBIE JOKa3aTEeJIbCTBA
MaTeMaTUYeCKUX (PaKkToB, BBICTpaMBaThb AapryMEHTAllMl0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOUpaTh CMoco0 pemieHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEUICHMs, BHIOMpaTh HaubOoNee NOAXOAAMIMNA C y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH IO CaMOCTOATEIBHO COCTABIEHHOMY IUIaHY HECJIOXKHBIH
OKCMEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOATENBHO (HOpMYIHPOBaTH 000OIIEHNS U BBIBOBI 110 PE3yIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, MCCIEI0BAaHMs, OIICHWBATh JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh MU HW30BITOYHOCTh HH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pELIeHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh WU HHTEPIPETUPOBATH
MH(POPMALIMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MpEACTaBICHUs HH(POpMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMH, HHOM Trpadukod U uX
KOMOHMHAIUSIMU,

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

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiiCTBHA:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIENSIMU OOUIEHHUSI, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3ybTar;

B X0JIe 00CYKJIeHHS 3a7]aBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMOM TEMHI,
npo6JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pellIeHusl, COMOCTaBISATH CBOM CYXIEHHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHaJIOTa, OOHAPYKUBATh PA3IMYUEe M CXOJACTBO TMO3UIUI, B
KOPPEKTHOH Popme PopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,
NPEICTaBISITh  pPE3yJNbTaThl  pEHIeHWs  3a/Jadd,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  MPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ayIMTOPUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOH WU
WHANBUAYIBHONH palbOThl TpU pPEIICHWH YYeOHBIX MaTeMaTUYECKUX
3ajad4;

NPUHUMATH 1EJIb COBMECTHON AESTENbHOCTH, IUIAHUPOBATh OPraHU3aIUIO
COBMECTHON pabOThI, pacmpenensaTh BUIbI padOT, JTOTOBApHUBATHCS,
00CYXKJIaTh MPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJIEH;

y4yacTBOBaTh B TpPYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBbl U JPYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranmsanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QJITOPUTM PEUICHMs 3aauyd (MJIU €ro
4acTb), BbIOUpaATh CHOCOO pEelIeHHs] C YYETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTEJIEKT:

BJIaJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI Iporecca u
pe3yJsibTaTa pelieHusa MaTeMaTUYeCKOH 3aauu;

NpEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HMKHYTh MpPHU PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa JAESITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS UJIN HEIOCTIKECHUS 1IEIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyueHus B 7 Kkjacce OOy4arOIIMHCA IOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BoimonusATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(MeTHUECKHe
JEUCTBHUS C PAaMOHAIIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHHs YNCIOBBIX BBIPAXKEHUH, NMPUMEHSTHh pa3HOOOpa3HbIE
CrocoO0bl U MPUEMBI BBIYMCICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUI, COJEpIKALINX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonuTh OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYI), OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHHBATh U YIOPSIOYMBATH PALIMOHAIBHBIE YHCIA.

OKpyrasTh YKcIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAXXCHUHN. BBINOIHATE AEUCTBUSA CO CTENEHSIMHU C HATYPaJIbHBIMU
IIOKAa3aTeJIsIMU.

[IpuMeHATh  NPU3HAKKM  JACIUMOCTH,  PA3JOXKEHUE HA  MHOXHTEIU
HaTypaJbHbIX YUCEIL.

Pemate NmpaxkTHKO-OPUEHTUPOBAHHBIE 33Ja4H, CBS3AHHBIE C OTHOILIECHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IIPOLICHTAMM, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 331ad ¢ Y4ETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOWMCTBAMMU
paccMaTpUBAEMbIX 0OBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonp30BaTh aiaredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuraa.

Haxonute 3HaueHHs OyKBEHHBIX BBIPRKCHHMH MPHU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHUs  IIEJIOTO  BBIPAKEHHUS B MHOTOUJICH
IPUBEIEHNEM IIOJOOHBIX CIAraéMbIX, pACKPBITHEM CKOOOK.

BBINONMHATE yMHOXKEHME OJHOWIEHA HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyILIECTBIIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0o MHOXWTENs, TIPYNIHUPOBKU  CIAraeMblX,
IpUMEHEHUs (OPMYJI COKPAILEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHUsI MHOTOUYIEHOB JUIsl PELICHUS PAa3JIMYHbIX 3aja4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU TMOKAa3aTeIsIMUA IS
IpeoOpa30BaHUs BIPAKECHUII.



YpaBHeHMS U HEPaABeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSs NpaBUia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsTh, siBasieTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

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

[TonGupate mnpuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JHUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, TPUBOAUTH MPUMEPHI pPEIICHUS
YpaBHEHHUS.

Pewmate cuctemsl IByX JMHEHHBIX YPaBHEHUI C ABYMs IEPEMEHHBIMU, B TOM
qucie rpapuyecKu.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPHOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4yl NIOJIyYEHHBIA PE3YJIbTAT.

DyHKIUU

N306paxkath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTPOUTH Tpaduku IUHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMONIbIO (YHKIMIA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HAa, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENBHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalIW3a MH)OpManuu,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIMIO U3 TpadMKOB PealIbHbIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydajdbHbBIE MPEICTABICHUS O MHOKECTBE JIEUCTBUTEIBbHBIX
YHCell JJIsl CPAaBHEHUs, OKPYTJICHHUS U BBIUMCICHHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPJAMHATHOU MPSAMOM.

[IpumeHsaTh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMNOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBaJpaTHbIE KOPHU, HCHOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amuc OONBIINX M MAJBIX YHCEN C TOMOIIBIO JECATUYHBIX
npobeit u creneHei uncna 10.

AuredpanyecKue BbIPpaKeHUs

[IpuMeHATh TOHATHE CTENEHU C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJAEPKAIIUX CTENIEHH C LIEJIBIM MOKa3aTeeM.

BrIMoOMHATE TOXKIECTBEHHBIC MPEOOpPa30BaHUS PAIIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U alNreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumensTh npeodpa3oBaHus BbIPAXKEHUM JI pelIeHUs] pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemiats nuHEiHbIE, KBaJIpaTHbIC YpAaBHEHUSI U PallMOHAbHBIE YpPaBHEHMS,
CBOJISAILIMECS K HUM, CUCTEMBI IByX YPaBHEHH C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTHE MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yYpPaBHCHHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpecTaBieHni (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHUCTEMA YPABHEHUMN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3ajauu K €€ anreOpanyecKoi
MOJENN C IIOMOUIBIO COCTABJIEHUSA YPABHEHUS WA CHUCTEMBl YpPaBHEHHIA,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4U MOJYYEHHBIN PE3ybTarT.

[IpuMeHsATh CBOWCTBA YKCJIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OICHKH,
peluaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABaTh
rpauyuecKkyo WUIIOCTPALIMI0 MHOXXECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ KCMONB30BaTh (PYHKITMOHAIBLHBIE TIOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu AMeMEHTApHBIX (PYHKINUN BUA:

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBONA
dbyHkIuu 1o e€ rpaduky.

K koniy oOyuenus B 9 kiacce oOydarOHIMICS TOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIIMOHAIIBHBIE U UPPALMOHANIbHBIC YUCIIA.

BremonasaTe  apudmMernueckne ACUCTBUS C  palMOHAIBHBIMH  YHCIIAMH,
coyeTass YCTHbIE U TIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHusi CTENmEHEW C LENbIMHA TMOKAa3aTelsIMA W KOPHEH,
BBIUHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUU.

OKpyrJisiTh IEUCTBUTEIBHBIC YHKCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIC YPAaBHEHHS, YPAaBHEHUs, CBOJAILIMECS K
HUM, TIPOCTEUIITNE APOOHO-PAITMOHAIEHBIE YPABHECHHSI.

Pemare cuctembl ABYyX JIMHEMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISCTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3aayu  anreOpaMyecKUM CHOCOOOM €  MOMOUIBIO
COCTAaBJIEHUS] YPABHEHUS WIIM CUCTEMBI IByX YPABHEHUH C JBYMS [IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTENIINE UCCIICTOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX NpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300pa’KaTh
pelIeHre HEPAaBEHCTB HA YUCJIOBOM IPSAMOM, 3alMCHIBATh PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemate  cucTeMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, U300paxaTh pEIIeHHE CHUCTEMBI
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHbIX 3a/1a4.

DyHKIMHA

Pacno3naBate (yHKIIMM W3y4eHHBIX BHUAOB. [loKa3pIBaTh CXEeMaTUYECKU

pacnojoXeHnue Ha KOOPAMHATHOM MIOCKOCTH rpapuKoB (PYHKIMH BUOA: ¥ = kx,
=kx+b y=kix y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh U HM300pa)kaTh CXEMATHYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacnio3HaBath kBajpaTHUHYI (QYHKLHIO MO (popmyse, NIPUBOAUTH NIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCAECA0BATEILHOCTH H IPOTPEeCCHH

PacnozHaBaTh apu(MeTHyecKyr0 MU TE€OMETPUUYECKYI0 IIPOTPECCHM  IpH
Pa3HbIX CIIOCO0AX 3a7aHMsL.

BbINONMHATE  BBIYMCIEHUS C€  HCIOJIB30BAaHMEM (QOpPMYJT N-ro 4jeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCcHii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBAaTEIbHOCT TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemath 3amauun, CBsi3aHHBIE C YMCIOBBIMHM MOCJIEAOBATEIHLHOCTSIMH, B TOM
YUCIe 33/1a4M U3 PEATbHON KU3HU (C UCIOJIh30BAHUEM KaIbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHU).
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

7 KUIIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucna 1 BEIUMCIIEHUS

1.1

BBIHO.HH}ITB, coucrasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

apudmeTnyeckue AeUCTBUS C PallMOHAIBHBIMU YHCIaAMU

1.2

HaxomuTe ~ 3Ha4YeHWsT  YMCIOBBIX  BBIPQXKCHHWM,  IPUMEHATH
pa3HooOpa3Hble CrIOCOObI U MPUEMBI BRIYUCICHHS 3HAYCHUN JAPOOHBIX

BBIPOKECHHH, COJEPKANTNX OOBIKHOBEHHBIC U JCCATUIHBIC TPOOH

1.3

[lepexomuth oOT oOmHOW (GOpPMBI 3amUCH YHUCET K JIPyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSATHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO

JECSITHYHYIO IPOOB)

1.4

CpaBHI/IBaTB " yrnopssa0o4uBaTh paliluOHAJIbHBIC YUCIIa

1.5

OKpyrisTh yncna

1.6

BBINONMHATE NPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCICHUH, OLICHKY
3HAQYEHWM YHUCIIOBBIX BBIPDAKCHWM. DBBINONHATE  IEHCTBUSA €O

CTCIICHAMMU C HATYpaJIbHBIMHU ITOKa3aTCIIsIMU

1.7

HpI/IMeHHTB INpU3HAKU ACJIUMOCTH, Pa3IOKCHUEC Ha MHOXHTCIA

HaTypaJIbHBIX YHCEI

1.8

Pemate  NpakTUKO-OPUEHTHPOBAHHBIE  3aJayd, CBA3AHHBIE C
OTHOILICHHEM BEJIMYHH, IIPONOPLUUOHAIBHOCTBIO BEJIMYHH,
MIPOLICHTAMH, WHTEPIPETUPOBATh pPE3yJbTaTbl pelIeHUs 3axad ¢
Y4E€TOM OTPaHUYEHHUH, CBS3aHHBIX CO CBOMCTBAMH pPacCMaTpPUBAEMBIX

00BEKTOB

AnrebpanuecKue BHIPAKCHHS

2.1

Hcnonb3oBath anredpandyeckyr0 TEPMHHOJOTHIO M  CHMBOJIHKY,

PUMEHSATH €€ B Ipoliecce OCBOSHHS yUeOHOTro Marepuasia




2.2

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPU  3a/laHHBIX

SHAYCHUAX MMCPCMCHHBIX

23

BreimonHATh HpGO6p&30BaHI/IH [CJIOI0 BBIPpAXKCHUA B MHOI'OYJICH

MPUBEJACHUEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BBINOMHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYICHA Ha
MHOTOWJIEH, NPUMEHATh (OpMYJbl KBaJapara CyMMbl M KBajpara

pasHoOCTH

2.5

OcymecTBIATh pa3ioKeHNE MHOTOYJICHOB HA MHOXKHUTEIHN C IOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTEJS, TPYINITUPOBKU CIaracMbIx,

pUMeHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumensTh mpeodpazoBaHUsI MHOTOUJICHOB JJISl PELEHUS Pa3IMUHBIX

3aaa4 U3 MaTeMaTukKu, CMCKHBIX IMTPEAMCTOB, U3 peaHBHOﬁ IMPAKTUKHU

2.7

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypaJbHBIMHU IOKa3aTeJsIMU

1151 IpeoOpa30BaHMs BHIPAKECHUN

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemates JsMHENHBIE YpaBHEHHs C OJHOM IIEPEMEHHOW, IPUMEHSA
IIpaBWJIa MEepexoaa OT UCXOJHOTO ypaBHEHHS K PAaBHOCWIBHOMY €MY.

[IpoBepsTh, ABAAETCS JIU YACIO KOPHEM YPABHEHUS

3.2

[TpumensTh rpaduueckue METOAbl TMPU  PEIICHUH JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

[TonGupats mpuMepsl Hap YKcen, SBISIONINXCS PEelIeHHEeM JIMHEHHOTO

YpaBHCHUA C ABYMS NICPCMCHHBIMHA

3.4

CtpouTh B KOOPJAMHATHON IJTIOCKOCTH TpauK TUHEHHOTO YpaBHEHUS C
IBYMSI TEPEMEHHBIMH; MOJIb3YSICh TPaQUKOM, MPHUBOIUTH MPUMEPHI

pellIeHns ypaBHEHUs

3.5

Pemates cuctemMbl 1BYX JTUHEHMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,

B TOM 4HUCIIE TpapUUECKu

3.6

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

KOHTEKCTOM 33aJ]a4¥ I10Jy4YEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. OyHKIHHA

4.1

N300pakaTh Ha KOOPIMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, HHTECPBAjbl, 3alMCHIBATh

YUCJIOBBIC ITPOMECIKYTKH HA anre6pa1/1qec1<0M S3BIKC




4.2

OrMeyaTp B KOOpI[I/IHaTHOI\/'I INIOCKOCTH TOYKH TIIO 3aJaHHBbIM

KOOpAMHATaM

4.3

Crpoutsb rpaduku IuHeHHbIX QyHKUUNA. CTpOUTh TpapuK QYHKIUHU Y

= [x]

4.4

OnuceBaTh ¢ MOMONIBI0 (PYHKIIMH H3BECTHBIC 3aBHCUMOCTH MEXIY
BEJIMYUHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, II€HY, KOJHMYECTBO,

CTOMMOCTb, POU3BOUTEIHHOCTD, BpeMsi, 00bEM paboThI

4.5

Haxoauth 3HaueHre GyHKIUMHU MO 3HAYSHHIO e€ apryMeHTa

4.6

[Tonumare rpaduueckuii  crmoco® mMpeaCTaBiIeHUS U aHajIu3a
uHpOpMalUY, W3BJIEKATh M WHTEPIPETUPOBATh WHPOPMALUIO U3

rpadMKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJIbHON MPOrPaAMMbI OCHOBHOTI'0 0011ero 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA

1.1

Hcnons3oBaTh HayaJbHbBIE MIPEICTABICHUS 0 MHOKECTBE
JNEHUCTBUTENBHBIX YUCEN JIJISi CPAaBHEHUS, OKPYTJICHUS W BBIYUCIICHUH,
n300pakaTh JIEUCTBUTEIIbHBIC YHCJIA TOYKAaMH Ha KOOPIWHATHOMN

IpsAMOI

1.2

[IpuMeHsATH TMOHATHE  APUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxXOJWUTh KBAJpaTHbIE KOPHM, MCIOJIB3Ysl MNpPU HEOOXOJUMOCTH
KaJIbKYJISATOP, BBIIOJIHATH MPE0Opa30BaHMsI BBIPAKEHUH, COEpKaIInX

KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucd  OOJBIIMX W MaJIbIX YHCEI C IIOMOIIBIO

JECSITHUHBIX Apobeii u creneneit uncna 10

AnrebpanuecKue BHIPAKCHHS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM IOKA3aTesIeM, BBIIOIHATh
npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTENEHH C IENBIM

IIoKa3aTcjIcM

2.2

BbIMONMHATE  TOXKIECTBEHHBIE  MPEOOpa3oBaHMsI  pallMOHAIBHBIX

BBIPQKCHHII HA OCHOBE MpPaBUJ JACHCTBUM HAJ MHOTOWICHAMU U




anredpanvdecKuMu JIpo0sMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEIN

24

[IpumensTh npeoOpa3oBaHUs BBHIPAKEHUN IS PEIICHUS Pa3IMYHBIX

3aa4 U3 MaTeMaTukKu, CMCKHBIX IMTPEAMCTOB, U3 peaHBHOﬁ IMMPAKTUKU

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemarp nuHelHBbIE, KBaJpaTHbIE YpaBHEHMs U pallOHAJIbHbIE
YpaBHEHUs, CBOISAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHU C JBYyMs

MNEPpCMCHHBIMU

3.2

[IpoBoauTh mpocTeWllIMe HCCIENOBaHUA YpPaBHEHUHM UM CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TIpapUuecKux
Mpe/cTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WJIM CHCTEMa

YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexoguth OT crnoBecHOW  (OPMYTUPOBKM  3amaud K €€
anreOpandeckol MOJENM C MOMOILBIO COCTAaBJICHUS YpaBHEHMs WIN
CUCTEMBbl  ypPAaBHEHUM, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥l MOJY4YEeHHbIN pe3ynbTar

3.4

[IpuMeHATH CBOKCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJHOU MEPEMEHHOM U X CUCTEMBI,
naBaThb  rpaduyecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  pelleHui

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

IlonuMare ¥ HCIOJIB30BATh q)YHKI_II/IOHa.HBHBIG IIOHATUA U A3BIK
(TepMHHBI, CHMBOJUYECKHE OOO3HAYEHUS), OMPEICIATh 3HAYCHHUE
(GyHKIMU 1O 3HAYCHHMIO apTyMEHTa, OMpPENesATh CBOWCTBA (YHKIMU

o e€ rpaduky

4.2

Ctpouts rpaduku 3eMEeHTapHbIX (GYHKINN BUIA:
y=k/x

, Y =x?, y = X?, y = |X|, OIIUCBIBAaTh CBOMCTBA YMCIOBOH (PYHKUIMHU MO €&
rpaduxy

9 KVIACC

Kon
NMpoBepPsIeMOro

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus




pe3yjabTara

1

Yucia ¥ BEIYUCICHUSA

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHAJIBHBIE U HppalMOHAIbHBIE

qucia

1.2

BreimonHATe apudmeTHueckue IeHCTBUS C palliOHAIbHBIMUA YUCIIaMU,
coyeTasl YCTHbIE M MUCHhMEHHBIE MPUEMBI, BBIIOIHATH BBIYUCICHUS C

HppalluOHAJIIbHBIMU YU CJIaMU

1.3

Haxonute 3HaueHusi cTeneHeld ¢ LENbIMU TOKa3aTelIsIMU U KOPHEW,

BBIYHCIIATH 3HAYCHU S YUCIIOBBIX BI)Ipa}KeHI/Iﬁ

1.4

OKpyrsTh 1eHCTBUTENbHBIE YHCIIA, BBIMOIHITH MIPUKUIIKY pe3yabTaTa

BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemate  aMHENMHBIE W KBAJApAaTHBIE  YPaBHEHHWs, YpaBHECHUS,

CBOJSIIMECS K HUM, POCTeine TpoOHO-pallioHaIbHbIE YPAaBHEHUS

2.2

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

JIMHEHHBIM

23

Pemate TekcTOBBIE 337ayM anreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTABJICHUSI ypPAaBHEHMUS WM CHUCTEMBI [IBYX YPaBHEHUH C IBYMs

NEPEMEHHBIMU

24

IIpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHHH, B TOM UHClIE€ C IPUMEHEHHEM TIpapuuecKux
IPEJCTAaBICHUN (HampuMep, yCTaHaBIMBaTh, UMEET JIU ypaBHEHUE WIN

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

2.5

Pemarp  nuHelHblEe  HEpaBeHCTBA, KBaJpaTHble  HEPaBEHCTBA,
n300paxkaTh pelIeHHe HEPABEHCTB Ha YHCIIOBOM MPSMOM, 3amMChIBaTh

pemIcHUC C TOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKJIFOHAOME KBAaJApaTHOC HCPABCHCTBO, I/1306pa)l(aTB PCIICHHUC
CUCTCMbI HCPABCHCTB Ha YHCI0BOH HpHMOﬁ, 3aIlIUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcmonn30BaTh HCPAaBCHCTBA NPpU PCIICHUU PA3JIMYHBIX 3ada4




OyHKIUU

3.1

PacroznaBate  (YHKIIMM ~ W3y4eHHBIX  BUAOB.  [loka3bIBaTh
CXEMAaTUYECKHU PACIIOJIOKECHHE Ha KOOPIUHATHON TUIOCKOCTH TpaduKoB
bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx-+c, B 3aBUCHMOCTH OT

3Ha4YCHHUH KO3 (HUIIMEHTOB, OTTUCHIBATH CBOMCTBA (DYHKITHI

3.2

IlokaspiBaTh  CXEMaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHON
MJIOCKOCTH TpadukoB (GyHKIMK BuAa y = VX, y = |X| ¥ ONHUCHIBaTh

cBoiicTBa (DyHKITUI

33

Crpouts u wu300pakaTb cXeMaTH4YEeCKH TpaduKu KBaIPATUYHBIX
(yHKIMA, OMHMCHIBATH CBOWCTBA KBAJAPATUYHBIX (QYHKIHA IO HUX

rpadukam

3.4

Pacnio3znaBaTh KBaJpaTU4Hyl0 (QYHKIUIO 1O (Qopmyse, MPUBOIUTH
IpUMEpPHl KBAAPAaTHUHBIX (DYHKIUN M3 pealbHOW >KU3HH, (PU3MKH,

rE€OMETPUHU

ApudmeTrnueckas U reoMeTpUYeCcKas Iporpeccuu

4.1

Pacrnio3HaBaTh apupMeTHIECKYI0 ¥ T€OMETPUIECKYIO POTPECCHH TPH

Pa3HBIX crioco0ax 3agaHus

4.2

BEIONHATE BBIYUCIEHUS C KCIONB30BaHUEM (OPMYNl 7-TO YiEHA
apu(pMETUIECKON U TCOMETPUUYECKON MPOTPECCHii, CYMMBI TIEPBBIX N

YJICHOB

4.3

N3o0paxkaTs 4iieHbl MOCIEA0BATEIIBHOCTA TOYKaMH Ha KOOPJIUHATHON

IIJIOCKOCTH

44

Pemarp 3amaun, cBsi3aHHBIE C YMCIOBBIMU IOCIIEIOBATEILHOCTSIMU, B
TOM 4YHClIe 33Jauyd M3 pealbHOM KU3HU (C HCIOJIb30BAHUEM

KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]l OT OAHOH (OpMBI 3amucu
1.1 npobeit k apyroi. IloHsiTHEe panMOHAIBHOTO YHWCJA, 3alHUCh, CPAaBHEHHE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEN
1o Apudmernueckue IeHCTBUS ¢ pallMOHATBHBIMH YnciIaMu. Perienue 3amau u3
' peaybHOM MPAaKTUKHU Ha YacTH, Ha IpoOu
13 CreneHb C HaTypalbHBIM IIOKa3aTelieM: OIlpeleeHne, IpeodpazoBaHue
' BBIPa)KEHUI Ha OCHOBE OTPEIEIICHNUS, 3aIUCh OOJIBIINX YHCEI
14 [TpoueHThl, 3amuch MPOLEHTOB B BHIE ApoOU U ApoOU B BUJE MPOICHTOB.
' Tpu OCHOBHBIE 33/1aUy HA MTPOLIEHTHI, PEILICHUE 3a7a4d U3 PEAJIbHOM PaKTUKU
s [IpumeHeHre TOpPU3HAKOB  JEIMMOCTH, pa3jOKEHUE Ha  MHOXKUTENIU
' HaTypaJIbHbIX YHCET
16 PeanbHble  3aBUCMMOCTH, B TOM 4Mciae TmpsMas M oOpaTHas
' IPONOPLUOHAIIBHOCTH
2 AnrebpanyecKue BHIPAKCHHS
51 IIepeMeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKCHUS C IIEpEMEHHOM. JlonmycTuMbIe
' 3HAYEHHUSI IEPEMEHHBIX
25 [IpencraBneHue 3aBHCHMOCTH MEXIY BEJIWYMHAMH B BHIC (OPMYJIBL.
' Brruncnenus no popmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeNeM
5 OpHowieHbl U MHOrounaeHsl. CreneHb MHoOrowieHa. Clio)keHue, BBIUUTAHUE,
' YMHO>KEHHE MHOTOYJIEHOB
26 @opMyIbl COKPAIEHHOIO YMHOXKEHHUA: KBAAPAaT CYMMBI M KBaApaT pa3HOCTH.
' @®opmysa pa3HOCTH KBaApaToB. Pa3iokeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHuUs




YpaBHeHHe, KOpEHb YypaBHEHUS, NpaBUjia NpPeoOpa3oBaHUs YpaBHEHUS,

>l PaBHOCUIIBHOCTb YPaBHEHUI
12 JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO
' ypaBHEHUS, PEUICHNE JTUHEUHBIX YpaBHECHUN
13 CocraBieHue ypaBHEHUM MO YCJIOBHIO 3aja4yu. PelieHne TeKCTOBBIX 3a/1ad ¢
. MIOMOLIBIO YPABHEHHI
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMU U €ro Ipaduk
Cucrema [ByX JMHEMHBIX YpaBHEHHUH C JByMs INEpeMEHHBIMU. PelieHune
3.5 CHUCTEM YpaBHEHUU CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHusi TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIIUN
4.1 Koopaunara Touku Ha ipsiMoi
42 UucnoBbeie mpoMexXyTKU. PaccTosiHue MEXAy ABYMsI TOUKaMU KOOPJUHATHOM
' PAMOM
43 [IpsmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U OpAMHATA
' TOYKHM HAa KOOPJAWHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3amaHHbIX (GopMyrnamu. UTeHune rpadukoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitne pynkuuu. I'paduk Gynkiuu. CBolicTBa PyHKITUN
4.6 Jlunetinas pyukus, e€ rpaduk. 'paduk pyHKImm y = [X|
47 ['paduueckoe permieHue JHUHEWHBIX YpPaBHEHMM W CHCTEM JIMHEHHBIX
' ypaBHEHUU
8 KIIACC
Kon IIpoBepsiemMblii 3JIeMEHT CO/IepPKAHUA
1 Yucna u BBIYUCICHUS
{1 KBagpatublii kopeHb u3 uuncna. lloHsTHe 00 WpparMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHAIBHBIX YHCET
CpoiicTBa apupMETUYECKUX KBaJIpaTHBIX KOPHEH W HX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBHIPAKEHUHN M BBIYHCICHUSM. J|eHCTBUTEIBHbBIE
yucia
1.3 CreneHb c 1eNnbIM MoKaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUcia




2 AnreOpandeckue BoIpaKEHUS
2.1 KBanpaTHblii TpEXuiieH, pa3ioKeHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aire0panveckoi 1poou
2.3 CrnoxxeHue, BBIYMTaHUE, YMHOKEHHUE, JACIICHHE alreOpandecKkux apooei
2.4 PanmionansHbIe BRIpaXXEHUS U UX TIPEOOpa30oBaHUE
3 VYpaBHEHMS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIINUXCS K TUHEUHBIM M KBaJAPATHBIM
3.3 [Ipocreitmme npoOHO-pallMOHATIBHBIC YPAaBHEHUS
I'padmueckas uHTEepnpeTanyst ypaBHEHUI C ABYMs MEPEMEHHBIMU U CHCTEM
34 JIMHEWHBIX YPAaBHEHUH C ABYMs NEepeMEHHbIMU. [IpuMepsl pelieHus cucrem
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HO TepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NIEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
4 OyHKIUU
il [Tonstne ¢yakuuu. OOMacTh ompeneleHus W MHOXKECTBO 3HAYCHUU
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. Urenue cBoicTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKIKH, OTPAXKAIONUINX PEATbHbIE TPOIECCHI
44 @OyHKIIUM, ONMUCHIBAIOIIME TMPSAMYI0O M OOpaTHYIO IPOIMOPIUOHAIbHBIE
' 3aBHCHUMOCTH, UX TpapuKu
4.5 OyHKIUHU y =x? y = X7
4.6 Oynkiun y = Vx, y = |x|
4.7 I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHHUN

9 KIIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

1 Yucna 1 BBIYKCICHUS
. ParponanbsHble yMcna, MppalMoOHANbHBIE YHCNA, KOHEYHbIE U OECKOHEUHbIE
’ JIECSITUYHBIE TPOOH
MHOXkecTBO 1eHCTBUTENBHBIX YHCE, IeHICTBUTENbHBIE YUCIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXKY MHOXKECTBOM
’ JIEUCTBUTENIbHBIX YHCENl U KOOPAUHATHOM NpsAMoil. CpaBHEHUE I€MCTBUTEIbHBIX
yucel
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHCITAMU
W3mepenus, npubnmxenus, oueHkd. PazMepsl 00BEKTOB OKPYXKAIOIIET0 MHUpA,
14 JUINTENIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. ITpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmKkeHus. Okpyrienue uncen. [Ipukunka u omeHka
Pe3yJIbTaTOB BBIYUCIICHUI
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHUsI C OJHOU IIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIUXCS K JIMHEHHBIM
2.3 KBangparnoe ypaBHeHue. Perenue ypaBHeHH, CBOIAIIUXCS K KBapaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHHs ypaBHEHUH TPETbe U
' 4eTBEPTOU CTENEHEW Pa3IoKEeHUEM Ha MHOXKHUTEIN
2.5 Pemenue qpoOHO-paliMoHaNbHBIX YPaBHEHHUI
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMS IIEPEMEHHBIMHU U €T0 TpaduK
2.8 Pewenne cucreM IByX JIMHEVHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
59 Pewenne cucreMm IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 ['padpraeckast mHTEpPHpETALNS CHCTEMBI YPAaBHEHUH C IBYMsI IIEPEMECHHBIMH
2.11 Pemenne TeKCTOBBIX 3a/1a4 aIreOpanyecKuM crocooomM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.14 Pewienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
516 I'paduueckas mHTepnpeTalysi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMS

NEPEMCHHBIMU




DyHKIUU

KBagparnunas ¢yakums, e€ rpabuk u cBoiictBa. [lapabGosa, KOOpaWHATHI

>l BEPIINHBI TapadoiIbl, 0OCh CHMMETPUHU TapadoIIbI

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

33 I'paduku Gynkuuit y=k/x, y = x° 1 uX cBOWCTBA

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

il Ompenenenne U cocoObl 3aaHUsl YUCIOBBIX MOCIIEIOBATEILHOCTEH. 3agaHue
' NOCJIEI0BATEIbHOCTH PEKYPPEHTHOM hopMysolt U popmyInoil n-ro uieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMETHUECKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

n I'eomeTpuueckas mnporpeccus. DPopMynbl #1-TO  4WI€HA TE€OMETPUUYECKOM
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

44 W3o0paxkeHne wieHOB apu(PMETHUYECKOM W TeOMETPUYECKOH IPOrpeccHid
' TOYKAMHU Ha KOOPJMHATHOM MIOCKOCTHU. JIMHEWHBIA U SKCITOHEHIIMATBHBIA POCT

4.5 C1okHbIE NPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHHE OmnepupoBaTh MOHATHSAMU: MHOXKECTBO, ITOAMHOKECTBO,
olepaluy HaJ MHOXKECTBAMHM; YMCHHME OIIEPHUPOBATh IOHATHIMM:
rpad, cBA3HBINA rpad, AepeBO, IHMKI, NPUMEHSATh UX IPH PEIICHUH
3aJja4; YMEHHE UCIIOJIb30BaTh IpauuecKoe MpeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHITHSIMH: ONpEIEIICHNE, aKCHOMa, TeopeMa,
JI0KA3aTelIbCTBO; YMEHUE PACIO3HABaTh HWCTUHHBIE U  JIOXKHBIC
BBICKA3bIBAHUS, MPHUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAHU M

YMeHHe ornepupoBaTh MOHATHSAMU: HATYpPAIBHOE YHUCIO, IMPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJIbHBIX YHUCEN, IPU3HAKU
JEIMMOCTH, 1IE€JI0€ YHCIIO, MOJYJh 4YKCla, OOBIKHOBEHHasl ApoOb U
JecsiThYHas IpoOb, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHANILHOE YHUCIO, apu(MeTHYecKud KBaApaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  YWUCIAMU, CpPaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
NpsIMOM, OKPYIJIATH 4YHUCHA; YMEHHE JelaThb MNPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHHue omnepupoBaTh MOHATHSAMHU: CTETEHb C ILEJBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTEIEHU
Oonbllle €AMHUIBI;, YMEHHE BBIOMHATH PACYETHI 1O (OpMyam,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-PAllMOHATBHBIX BBIPAOKEHUH U
BBIPQKEHUI C KOPHSAMH, Pa3N0oKEHHE MHOTOWJICHA HAa MHOXXUTENH, B
TOM 4HCJIE€ C HCHOJNb30BaHWEM (OPMYT pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMenune ONneprupoOBaTh NOHATUAMUA: YHCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YPaBHEHHS,
IpOOHO-PALIMOHAIbHBIE YPAaBHEHUS C OAHOM NEPEMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTUX MPEeIMETOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peleHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMHU: QYHKIH, rpaduk QyHKIIUH, HYIH
byHKIUY, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaWMCHbIIEE 3HAUYCHUS
byHKIMNT; YMEHHE OTIepUpPOBAThH TOHSTUSIMH: npsiMast
MPONOPIIMOHAILHOCTh, JTHHEWHAs (QYHKIUS, KBaApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTh, Mapabojia, rumepoosna; ymeHue
CTpouTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPAdUKH ISl ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIsl PELICHHs 3a/1a4 U3 JAPYTHX
YU4eOHBIX TIPEAMETOB M pPEaTbHON JKU3HU; YMCHHE BBIPAXKATh

(dbopMylaMy 3aBHCUMOCTH MEXKy BETUIUHAMU

YMenue ONEepUpPOBATH MOHSATUSMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeoOMeTpuyeckass  IMPOTPEecCUu;  YMEHHUE
WCIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU PelIeHUH 3aJady, B TOM 4YHCIE 3aJad U3 JAPYTUX

Y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pa3sHbIX TUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJAM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCIyT, HAJIOTH, 3a7jaui U3 00JIaCTH YIpaBJIeHUS JIUYHBIMU U
CeMEHHBIMU  (MHAHCAMM); YMEHHE  COCTABIIATH  BBIPAKCHHUA,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
HCCIIEIOBaTh MOJYYCHHOE PEIICHUE U OICHHWBATH IMPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUAMHU: (UTYpA, TOUKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSAMOYTOJbHBIM TPEYroJbHUK,

Me/iraHa, OUCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOIBbHHUK,




napajuieiorpaMMm, pomM0, TpPSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
dburypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJIEHUE T€OMETPUYECKUX BEJIMYHUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB (QUTYD U (PaKTOB

10

YMeHue omepupoBaTh IMOHATHSMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MMapauIeIbHOCTh U TEPHEHIUKYIISIPHOCTh TMPSMBIX,
yroa MEXIy TpSMBIMH, TEPIECHANKYISAp, HAKIOHHAS, IPOCKIHS,
nojxobue ¢puryp, nofo00HbIe TPEYTOJIbHUKN, CHAMMETPHSI OTHOCUTEIIEHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PABEHCTBO, CHMMETPHIO U
nojnobue ¢uryp, napamienbHOCTh U NEPHEHIUKYISAPHOCTD MPSAMBIX B

OKpYIKaroIieM MHIpe

11

YMeHHue omnepupoBaTh IOHATUSAMM: JUIMHA, PpACCTOSIHUE, YIoJd
(BeMIMuMHA yrja, CUHYC M KOCHMHYC yIja TPEYroJbHUKA), IUIOMIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKpPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynbl TepuMeTpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJMHBI OKPY)KHOCTH U IUIOMIAIM Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuIeNENUIENa; YMEHUE NPUMEHATh NPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHUS JJIMH, PACCTOSTHUM, IUTOIIAAeH

12

YMenne wu3zo0pakarb IUIOCKME (UTYPRI W HX KOMOWHAIIWH,
POCTPAHCTBEHHBIE (UTYPbI OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WA

CHUMBOJIbHOMY OITMCAHUTO

13

YMeHue onepupoBaThb MOHATHSAMH: TPSAMOYTOjJbHash  cHUcTeMa
KOOpJIWHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO0, CKAJISIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIs TPEICTABICHUS
JaHHBIX M peIIeHUs 3aJady, B TOM YHCJIE M3 JPYIHX Y4eOHBIX

IIPEAMETOB U PEaIbHOM KU3HU

14

yMeHI/Ie OHGpI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
qUarpaMMbl, —TaONWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIEe 3HAYCHHUsS, pa3Max YHMCIOBOrO0 Habopa;

yMEHHE  U3BJI€KaTh, HMHTEPIPETUPOBaTH M  MPeoOpPa3oBHIBATH




uHpOpMalLMIO, MPEJICTABICHHYI0 B Ta0iuuax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh M3MEHUUBBIC BEJIWYMHBI B

OKpYKaIOIIeM MUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIyYalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0.)
CIIy4ailHOrO OMbITa, CIIyd4aifHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAMTb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE pelaTh
3aJjaud METOJIOM OpPraHHM30BAaHHOIO Mepedopa M ¢ MCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH pPEATbHBIX
COOBITHM M SIBJIEHUI, MOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHMH B OKPYXAaIOIIEeM MHPE M B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MACCOBLIX ABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METON Ul PELICHHS
3a/la4¥, IPUBOJUTH NPUMEPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE  BBIAAIOIIMECS  PE3YJIbTaThI,
[IOJIyYEHHBIE B XOJ€ pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU




INHEPEYEHDb 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Uucna u BBIYUCTIECHUS

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

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JOpoOM,  TPOLEHTH, OECKOHEYHBIC
' NepUOANYECKUE APOodH

13 Panmonaneupie uncia. ApudmMeTudyeckue oOmepandd ¢ palroHaIbHBIMU
' YUCIaMHU

14 JHetictButenbHple uyncia. ApudMeTHUYeCKHe ONepalud ¢ JACHCTBUTEILHBIMHU
' YyHClIaMu

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHUS, MPUKUAKA U OILIEHKa
' pe3ynbTara BEIYUCICHUN

2 Anrebpanyeckue BhIpaXKEHUS

2.1 BykBeHHbIe BhIpaykeHUs (BBIPRXKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ uenbiM mokasareiaeM. CTemeHb C palMOHAIBHBIM IOKa3aTesieM.
. CaoiicTBa cTeneHu

2.3 MHorouieHsl

24 Anrebpanueckas 1poob

55 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. [HenictBus c
' apuQMeTHIECKUMHU KOPHSIMH HATypaTbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

. Llenbie u apoOHO-panMOHaNbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUU

35 Llenbie u npoOHO-paloHanbHble HepaBeHCTBAa. CHCTEMbl U COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 UucnoBble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. Dopmyna  CIOKHBIX




MPOLIEHTOB

5 OyHKIHH
Oyaknus, crnocoObl 3amaHus  GyHKkumu. [padux  dyakuum. OO6macTh
ompeieTICHUsT 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee W HauMeHbllee 3HAaueHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha npsAMO# U MJIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHUK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KPYT
7.5 N3MepeHne reoMeTpruueCKUX BEJTMYNH
7.6 BexTops! Ha mII0CKOCTH
8 BeposiTHOCTB U cTaTuCcTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ nznanue,
nepepadotanHoe MakaperaeB FO.H., Munatok H.I'., Hemkos K.W. u np.; mox
penakiueit TensikoBckoro C.A. AxknmonepHoe o61mmecTBo «3maTenscTBoO
«IIpocsemenne»

* MaTtemaruka. Anrebpa: 8-i kitacc: 6a30BbIi ypOBEeHb: yUeOHUK; 16-¢ u3nanue,
nepepadboranHoe MaxkaporueB FO.H., Munmtok H.I'., Hemmkos K.W. u ap.; mox
penakuuei TensikoBckoro C.A. AkuronepHoe o6miecTBo «M3narenscTBo
«IIpocsemenue»

» Maremaruka. Anredpa: 9-i kimacc: 6a30BbIi YpOBEHB: yueOHUK; 15-¢ u3nanue,
nepepadotanHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u np.; mox
penakiueit TensikoBckoro C.A. AxknmonepHoe o61mecTBo «3maTtenscTBO

«IIpocsemieHue»

METOIUYECKHUE MATEPUAJIBI UISA YUYUTEJIA
yaeOHuKH 1o anredpe 7-9 kimaccet MakapseraeB FO.H. 2022r
KUM mno anredpe k yueOnuky Maxkapsraea FO.H. 2022r

[Toco6ue mist moaroToBku yuaniuxcs k OI'D moxa penakiueit Amenko U.B.

2023r



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU






