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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIE€TCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHAa 00EeCTIeUnBaeT U3YUCHHE NPYTUX JAUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAODKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y oO0y4arommxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA U CYIIHOCTH alreOpanvecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTHIECKOW HAYKOM SIBIICHUH U MPOIIECCOB
B MPUPOJE W OOIIECTBE, PO MAaTEeMaTHYECKOTO MOJEIHPOBAHUSI B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I aJanTaldyd B COBPEMEHHOM HU(POBOM
obmectBe. M3yuenne anreOpel oOecrneunBaeT pa3BUTHE YMEHHUS HaOJ0/1aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS W BBIBOIBI,
dopmynupoBath yTBep)kaeHU. OcBOEHUE Kypca aaredpbl 00ecreunBaeT pa3BUTHe
JIOTUYECKOTO MBIIIICHUSI OOYYarOIIMXCsA: OHHM HCIIOJIb3YIOT JCAYKTUBHBIC H
WHIYKTUBHBIE pacCyXIeHus, 0000IeHne 1 KOHKPETH3AIlNIo, abcTparupoBaHue U
aganmornto.  OOydeHume  anreOpe  mpeamnojaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIbHON  IeATEIBbHOCTH OOYYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS peaan3aueil 1esTeNTbHOCTHOTO MPUHIIUIA 00YYEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» miisi OCHOBHOTO
o01mrero oOpa3oBaHsi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANYECKHE
avHUH: «Yucaa ¥ BRIYHCICHUSY, «ANreOpanveckie BBIPAKCHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkimu». Kaxkgas W3 3THX CoOIepiKaTeIbHO-METOIUICCKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
IpYyTMMH €ro JHHHSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroImuMcs
MIPUXOJIUTCS JIOTHYECKH PACCyXKIaTh, MCIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Amnredpa» BKIIFOUCHBI
HEKOTOPBIC OCHOBBI JIOTMKH, WPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTEMaTUYeCKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBIAJCHHUIO O0YJarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMatudeckoro si3pika. CoaepkaTenpbHOH U
CTPYKTYpHOH OCOOCHHOCTHIO Y4eOHOTOo Kypca «Anrebpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHA «UWClIa W BBIYUCICHUS» CIYXXUT OCHOBOW IS
JABHEUIIIETO M3yYeHUs MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEIHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBS3aHO C PAIMOHAIBHBIMH M HPpaIMOHATBHBIMUA YHCIIaMH, (OPMUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHHUS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — «ANTeOpandecKue BhIPAKEHUSD
U «YpaBHEHMsI U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydarolmuxcs
MaTEMaTHUYECKOIo ammnapara, HeoOXOOUMOro jisi pelleHUs 3ajad MaTeMAaTHUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHUsA Y4eOHBIM MaTepuall TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMATHUKU Kak
A3bIKa JUISI TOCTPOEHUS MaTeMAaTUYECKUX MOJENeH, OINMCAaHUS MPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaum o0ydeHust anreOpe BXOASAT TaKxKe
JanbHeWIee pa3BUTUE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHHE HaBBIKAMU
NEeNYKTUBHBIX paccyxiaeHuil. [IpeoOpa3zoBaHue CUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
oOy4aromuMucs 3HaHUM 0 (PYHKUMAX Kak BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUTSL OTIMCAHUS M UCCIIEIOBaHMS Pa3HOOOpa3HBIX MPOIECCOB U SABJICHUN B MPHUPOJIE
u oduectBe. M3yueHne maTtepuana CHocoOCTBYET Pa3BUTHIO Yy OO0y4aromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OPMUPOBAHHE
NPEICTaBICHUIA O POJIM MAaTEMATUKH B PA3BUTUU LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax u3ydaercs Y4deOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE Pa3felibl COAECpPKAHUS:
«Yucna W BBIUMCIEHUA», «AIreOpanyeckue 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 Heneno), B 9
kiacce — 102 yaca (3 yaca B HefieINi0).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATne panMOHaIBHOIO YHMCHIA, 3alMCh, CpPaBHEHUE,
yOOPSAOYMBAaHUE  PALMOHANBHBIX  4Yuceld. Apudmernueckue JIEHUCTBUS C
palMOHAIBHBIMUA YMCIIaMH. Pelenue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJieM: ONpEeNeNeHUe, IMpeoOpa3oBaHUe
BBIP@XEHUI HAa OCHOBE OIpENEICHMs], 3auch 00ypMX yncen. IIponeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Jja4H Ha
IIPOLIEHTHI, PELICHNE 33724 U3 PEaJIbHON ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HA  MHOXUTEIU
HATypaJIbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHCle MpsMas M oOpaTHas
IPONOPLHOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

IIepemeHHBIEC, YUCIOBOE 3HAUYEHUE BBIPAKEHUs C ITepeMEeHHOM. [lomycTumMble
3HA4YEHMs IEpeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEKy BEITMYMHAMU B BUJIE
(dopMmyiiel. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaXKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, TNpaBWia NPeoOpa3oBaHUs CyMM H
POM3BEIEHUH, MPaBUjIa PACKPBITUS CKOOOK 1 IPUBEIEHUS TOTOOHBIX CIaraeMbIX.

CBOMCTBA CTENEHU C HATyPAIBbHBIM II0KA3aTEJIEM.

OpnHounensl 1 MHOrouseHsl. CreneHp MHoOrouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOTO YMHOXKEHMS: KBajpar
CyMMBl M KBagpaT pasHoctu. Popmysa pa3sHOCTH KBaaparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YypaBHEHHUs, IpaBUja MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCHWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEU JIMHEWHOTO
YPaBHEHUS, pELICHUE JIMHEHWHBIX ypaBHEHUH. COCTaBICHUE YpAaBHEHUH IIO
YCIIOBHIO 3a7a4yM. PelieHre TeKCTOBBIX 3a7a4 C TOMOIIBI0 YPABHEHH.

JIluneliHOEe ypaBHEHHE C ABYMs IIEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPAaBHEHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM MOACTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHHM.

DyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMeXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOUYKH Ha KOOPJMHATHOM IIockocTH. [IpumMepsl rpadukos, 3a1aHHbIX (HOPMYITaAMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CpoiictBa ¢pyukiuil. Jluneitnas ¢pyukmus, e€ rpagux. I'paduk Qynkunn
y = [x|. I'paduueckoe perieHre TMHEWHBIX ypaBHEHWW U CHCTEM JIMHEMHBIX
YPaBHCHUU.

8 KUIACC

Yucna v BBIYMCICHUA

KBaaparubiii kopeHb u3 uucia. [lonsitue 00 uUppalMOHAIBHOM YHCIIE.
JecsaTuunbie TpUOIMAKEHUSI UppalMOHANIBHBIX ynces. CBoicTBa apudMeTHuecKux
KBaIPATHBIX KOPHEW W X MPUMEHEHHE K TTPEOoOPa30BAHUIO YHCIIOBBIX BRIPAKEHUN
Y BBIUHMCJIEHUSM. J|eHCTBUTENBHBIE YUCIIA.

CremneHb ¢ LEbIM IMOKa3aTeNeM U €€ cBokicTBa. CTaHAapTHAS 3alUCh YHACIA.

AsredpanyecKue BbIPpaKeHUs

KBagpaTHbiii  TpE€XuieH, pas3ioKEHUE KBAJAPAaTHOIO  TpEXWiIeHa Ha
MHOHUTEIN.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO alreOpanveckod AapoOwu.
CnoxxeHne, BBIYHTAaHUE, YMHOXXCHHE, JCJICHHE anreOpandeckux JpoOeH.
PanmonanbHbie BoIpaKEHUS U UX IPe0Opa3oBaHue.

YpaBHeHMs U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCS K JJMHEMHBIM U KBaJIPATHBIM.
[Ipocreiiime qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uHTEpHpETaLvsl YPABHEHU C IBYMSI IEPEMEHHBIMH U CUCTEM
JMHEWHBIX YPAaBHEHHUU C JABYyMS IEpEeMEHHbIMU. [IpuMepbl pelieHuss CHUCTEM
HEJIMHEUHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

Pemenre TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCT HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOacTh ONpeAesieHHs] W MHOXKECTBO 3HauyeHUUH
¢ynkun. CrocoOb! 3aaaHust PyHKIIHA.

I'paduk Pynkuuu. Yrenue cpoiictB (ynkuun no e€ rpaduky. Ilpumeps
rpadukoB QyHKIMIA, OTpaKAIOIIUX peaTbHbIE MPOIECCHI.



OyHKIMKA, OMUCHIBAIOIINE TPAMYIO H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpaduki. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

9 KUIACC

Yucsia ¥ BIYMCICHUS

PannonanbHpie 4ncna, UppallMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSIMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue HAeWCTBUA C
JNEHUCTBUTEIIbHBIMU YHCIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIEeM MHpE.

[TpubnmxE€HHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pellienre ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOASIIMXCS K KBaJApPaTHBIM.
bukBanparnoe ypaBHeHue. lIpumepsl pemeHuss ypaBHEHUNM TPETbEU M YETBEPTOU
CTEIIEHEU PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenune apoOHO-palMOHANbHBIX ypaBHEHMU. PelleHue TEKCTOBBIX 3anady
areOpanyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEpEeMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUU C IBYMS IIEpEMEHHBIMU. PelieHne cucrteM I1ByX ypaBHEHHM,
OIHO U3 KOTOPbIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. I['paduueckas
VHTEPIPETALNs] CHCTEMbl YPABHEHUM C IBYMs IIEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEepeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'padnuyeckas MHTEpIpETAalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBanpatnunas ¢yskuus, €€ rpapuk u cBoiictBa. IlapaGosa, koopanHAThI
BEPILMHBI TapadoIbl, OCb CAMMETPUHU TapadoJIbL.

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

YucioBbIE MOCIE10BATEILHOCTH U MIPOrPecCUm



[loHATHE 4YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE TIOCJIEI0BATEIIBHOCTH
pPEeKyppeHTHOM opMyIoil u popMysoi n-ro 4YieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. DopMynbl n-TO WICHA
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrPeCcCHii, CyMMBI TIEPBBIX 7 YJICHOB.

N3o0paxkeHne ujiaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM MPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIA M O3KCIIOHEHUHUAIBHBIA POCT.
CIoHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHHEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTHMKEHHUM B IPYTUX HayKaX U MPUKIAIHBIX cepax;

2) rpa:kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U PeaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJAaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO STHUECKUX MPOOIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YYEHOIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCELICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HAa MPOTSKEHUHM BCEW KU3HU IS YCHEIIHOM Mpo¢ecCHOHaIbHON
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM U
INOCTPOECHUEM MHAUBUAYAIbHON TPAEKTOPUHU O0pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHUH, YMEHHIO BUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAaLlME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YelOBEYECKOU
JEATEIbHOCTH, JTANlOB €€ Pa3sBUTHA U 3HAYUMOCTHU Ul Pa3sBUTUSA LMBWIM3ALMM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KakK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0JIATONOYYHS:

TOTOBHOCTBIO MPUMEHSATh MATEMaTUYECKHE 3HAHMS B HHTEPECaX CBOErO
30pOBbs, BEAEHUA  3740poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXa, peryspHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAaHHE:

OpUEHTALlME HAa NIPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM UL pelleHus 3a1ad
B 00JacTH COXPAaHHOCTH OKpPY’KAIoLIEH cpeapl, IJIaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX TIOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTEeH WX PEIICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBUAM COLMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pPE3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, mpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
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, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEIICHUsI U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKH MATEMATUYECKUX
00BEKTOB, TOHATHA, OTHONIICHWA MEXIy MOHATUSAMH, (DOPMYyIUpPOBATH
ONpENCICHUST  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKau, OCHOBAaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIC W O0OIIHe,
YCJIOBHBIE;



BBISIBJSITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX M YTBEPIKICHUSX,
npenjgaraTb  KpUTEpUU A BBISBICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JieN1aTh BBIBOJABI C MCIIOJB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aK/IIOUEHUH M0 aHAJIOTUH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUI (MIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JJOKa3aTEJIbCTBA
MaTeMaTHYeCKUX (PakToB, BBICTpaMBaThb AapryMEHTAlMI0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOMpaTh Crmoco0 pemeHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BapHAHTOB pEUIeHMs, BHIOMpaTh HaubOoNee NOAXOASIMIMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/LCKHE JeCTBUA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHO€, (HOPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

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

CaMOCTOATENBHO (HOpMYTHPOBaTH 00OOIIEHNS U BBIBOBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, MCCIEI0BaHMs, OLICHWBATH JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
NPEOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HM30BITOYHOCTh HH(OpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH
MH(POPMALIMIO Pa3IMYHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MNpPEACTaBICHUS HH(POpPMALMM M WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH{, JuarpaMMaMi, HWHOM Trpadukod u uX
KOMOHMHAIUSIMU,

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

KoMMyHMKAaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENISIMU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y peIIeHus 3a7a49i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3yibTar;

B X0JIe 00CYKJIEeHHS 3a7]aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIa€MOU TEMHI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pellIeHusl, COMOCTaBISATH CBOM CYXIEHHUS C CYXKIEHUSIMH JIPYTUX
YYaCTHUKOB JHaJIoTa, OOHAPYKUBATh PAa3IMYUe M CXOJACTBO MO3UIUI, B
KOPPEKTHOH Popme PopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS,
NPEICTaBISITh  pPE3yJNbTaThl  pElIeHWs  3a/Jadd,  JKCIEpUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ay/IMTOPUH;
NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHANBUAYIbHONH palbOThl TpU pPEIICHWH YYeOHBIX MaTeMaTHYECKUX
3ajady;

OPUHUMATH €I COBMECTHON AESTENbHOCTH, IUIAHUPOBATh OPTraHU3aIUIO
COBMECTHON pabOThI, pacmpenensaTh BUIbI padOT, JIOTOBApHUBATHCS,
00CYXKJ1aTh TIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJIEH;

y4yacTBOBaTh B TpYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBbl U JpYTUE), BBIMOJHATH CBOI YacTb
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QITOPUTM PEUICHMs 3aJaud (MU €ro
4acTb), BbIOMpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHAHThI PEHICHU ¢ y4ETOM HOBOM MH(OpMAaLIUK.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJsibTaTa pelieHus MaTeMaTUHYECKOH 3a1a4u;

NPEABUNIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPH PELICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa JCITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKCHUS WU HEIOCTIKCHUS 1IEIH,
HAXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

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

Yucaa v BIYMCICHUSA

BoinonusATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(MeTHUECKHe
JEUCTBHUS C PAaMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3Haue€HHs YUCIOBBIX BBIPAXKEHUN, NMPUMEHSTH pPa3HOOOpa3HbIE
CrocoO0bl U MPUEMBI BBIYMCICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUI, COJEpKaIUX
OOBIKHOBEHHBIE U IECATUYHBIE APOOH.

[lepexonuTh OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBbIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYI), OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasTh yKcIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAXXCHUHN. BBINOIHATE AEUCTBUSA CO CTENEHSIMHU C HATYPaJIbHBIMU
IIOKa3aTeJIIMH.

[IpuMeHATh  NpPU3HAKKM  JACIUMOCTH,  PA3JOXKEHUE HA  MHOXHTEIU
HaTypaJbHbIX YUCEIL.

Pemate NmpakTHKO-OPUEHTUPOBAHHBIE 33Ja4yH, CBS3aHHBIE C OTHOILLECHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IIPOLICHTAMM, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 331a4 ¢ YY4ETOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOWMCTBAMMU
paccMaTpUBAEMbIX 0OBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonp30BaTh aiaredpanyecKkyrd TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

Haxomuth 3HaueHuHs: OyKBEHHBIX BBIPQKCHHMH MNPHU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUs  IIEIOTO  BBIPAKEHHUS B MHOTOUJICH
IPUBEIEHUEM NIOJOOHBIX CIaraéMbIX, pACKPBITUEM CKOOOK.

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

OCyIIECTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMUTEIM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOLIEr0 MHOXUTENs, TPYNIHUPOBKU  CIAraeMblX,
IpUMEHEHUs (OPMYJI COKPAILEHHOTO YMHOKEHUS.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS PAa3IMYHbIX 3aa4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKa3aTeIsMUA IS
IpeoOpa30BaHus BIPAKECHUII.



YpaBHeHMs U HEPaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSS NpaBUia
nepexoaa OT UCXOJHOI0 YPAaBHEHHMS K paBHOCWIBHOMY emy. IIpoBepsTh, siBasieTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[IpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEWUHBIX YpaBHEHUN U UX
CHCTEM.

[TonOupate npuMepbl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSICh TIpadUMKOM, NPUBOAUTH MPUMEPHI PEIICHUSA
yYpaBHEHHUS.

Pewmate cuctemsl 1ByX JMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocraBnaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJa4yd, HWHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NIOJIyYeHHBIN PE3YJIbTAT.

DOyHKIUA

N300pakath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
anreOpanvdeckoM s3bIKeE.

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

OnuceiBaTh C TMOMONIbIO (YHKIMIA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HAa, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENLHOCTD, BpeMS, 00bEM pabOTHI.

Haxoauth 3HaueHne QyHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil crocod MpeACTaBICHUS W aHaliu3a UH(Opmanuwu,
U3BJIEKATh U UHTEPIPETUPOBATH HH(DOPMAIMIO U3 TpadMKOB PeaIbHbIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHUT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonb30BaTh HaydajdbHbBIE MPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHUS U BBIUMCICHUM, N300paxkaTh ACHCTBUTEIbHBIC
YUCJIa TOYKaMH Ha KOOPJAWHATHOU IPSAMOU.

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



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

Aure0OpanvyecKue BbIPpaKeHUs

[IpuMEHATh TOHATHE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJAEPKAIIUX CTEIEHH C LIEJIBIM MOKa3aTesIeM.

BrIMOMHATE TOXIECTBEHHBIC MPEOOpPA30BAHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOUJICHAMH U alreOpandecKuMu ApOOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumeHsTh npeodpa3oBaHus BbIPAXKEHUM I pelleHus pa3IMyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemate nuHeNHbIC, KBaJIpAaTHBIE YPABHEHUS WU PAlMOHAJIbHBIC YPABHEHHS,
CBOJIAILIMECS K HUM, CHCTEMBI IByX YPaBHEHH C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTHE MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUuecKux MpencTaBleHni (YyCTaHaBIUBaTh, UMEET
JM ypAaBHEHUE WJIM CHUCTEMA YpPAaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKU 3ajaud K €€ anreOpanyeckoiu
MOJENN C IIOMOULIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4 MMOJIYYEHHBIN PE3yJbTAaT.

[IpuMeEHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpauyueckyo WUTIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUA

[TornmMaTe ¥ KCMONB30BATh (PYHKITMOHAIBLHBIE TIOHATHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENEeNsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OlpeAesiaTh CBOWCTBA PYHKIMU O €€ rpaduKy.

Crpouts rpaduku 3eMEeHTapHBIX (YHKIIMA BUIA:

y=kix,y=x%y=x%7y=|xl, y = VX, OIHCBIBAaTb CBOMCTBA YHCIOBOI
byakmu 1o e€ rpaduky.

K koniy oOyuenus B 9 kiacce oOydYarOHIMIICS MOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHANIbHBIC YUCIIA.

BremmonasaTe  apudmMernueckue ACUCTBUS C  pallMOHATBHBIMH  YHCIIAMH,
coyeTass YCTHbIE UM IIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHusi CTENmEeHEM C LENbIMHA MOKAa3aTelsIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  EUCTBUTEIBHBIC YHWCJA, BBINOJHATh MNPUKUAKY peE3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOJAILIMECS K
HUM, TIPOCTEUIITNE APOOHO-PAIIMOHAIEHBIE YPABHECHHSI.

Pemare cuctembl ABYyX JIMHEHMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHUCTEMBI JIByX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISIECTCS JIMHEHHBIM.

Pemate TekcTOBbIE 3aauu  anreOpamyecKUM CHOCOOOM €  MOMOUIBIO
COCTABJIEHUS YPABHEHUS WIIM CUCTEMBI IByX YPABHEHUH C JBYMS [IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX NpeacTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, M300pa’KaTh
pPEIICHUE HEPABECHCTB HA YMCIOBOW NPSMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeMBbl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, H300paxaTh pEIICHHE CHUCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aUChIBATh PEHIEHHUE C TOMOIIBLIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHbIX 3a/1a4.

DyHKIMHA

Pacmo3naBate (yHKIIMM u3ydeHHBIX BHAOB. [loKa3pBaTh CXEMaTHYECKU

PACIONOKEHNE Ha KOOPAMHATHOM IIIOCKOCTH TpadukoB (GpyHKIUH BUAa: y = kx,
y=kx+b y=kiy=ax+bx+c y=xy=1x y=|x|, B 3aBHCHMOCTH OT
3HAa4YEHUH KOO (QHUIUEHTOB, ONUCHIBATE CBOMCTBA (DYHKIIHIA.

Ctpouth U HM300pakaTh CXEMATHUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO UX rpadukam.

PacniozHaBath KkBajpaTHUHYH (QYHKLHIO MO (popMmysie, IPUBOAUTH NIPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc1oBble MOCT€10BATEILHOCTH H IPOrPeccUuu

PacnoznaBath apu(MeTHyecKyr0 MU TE€OMETPUUYECKYI0 IIPOTPECCHM  IPH
Pa3HbIX CIOCO0AX 3a7aHMsL.

BbINOMHATE  BBIYMCIEHUS C€  HWCIOJIB30BAHMEM (QOpPMYJT N-ro 4jeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI IIEPBBIX N YJIECHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCT TOYKAMH HA KOOPAMHATHOM
IUIOCKOCTH.



Pemate 3amauun, CBsi3aHHBIE C YUCIOBBIMHM TMOCJIEAOBATEIHBHOCTSIMHU, B TOM
YUCIe 3a/1a4M U3 PEATbHON KU3HU (C UCIIOIB30BAHUEM KaNBbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KonTposabHsbie
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI
pecypcsl
bu6mmoreka [IOK
1 Yucna ¥ BeIYHUCIICHUS. PalinoHaIbLHEIE YK CIIa 15 1 hitps://m.cdsoo.rw/ 7415690
Bbu6nuoreka [JOK
2 Koopaumatet 1 rpaguick. Oy 26 ! https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
3 Anrebpandeckue BoIpaKeHUS 38 1 hitps://m.cdsoo.rw/ 7415690
Bbu6nuoreka [JOK
4 ¥PaBHCHIA H HEPABEHCTBA 19 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 600 4 2
OBTOPCHHE 1 ODODIICHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 6




8A KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P KoHTpoJbHbIe (uitepp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI
pecypcebl
| AnrebpandecKkue BoIpaKEHUS. 16 1 bubnnorexka [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
Bbubnuoreka [JOK
2 | K 16 1
ucna u Beluucienus. Kpagparueie kopHu https://m.cdsoo.rw/7f4 1 7af8
3 VYpaBHeHus u HepaBeHcTBa. KBagparHsie 16 bubmmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BoipaxxeHus. KBagpaTHbIit 4 bubmmoreka [IOK
TPEXUIICH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubanorexka [HOK
YPaBHEHUU https://m.edsoo.ru/7f417afg8
bu6mmoreka [IOK
6 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa https://m.cdsoo.rw/7f4 1 7af8
bu6mmoreka [IOK
) .
! YHKUHH. OCHOBHEIC HOHATHS ! https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) 4
8 yHKuuH. THCIOBbIE dyHKLAH > https://m.edsoo.ru/7f417af8
9 Uucna u Berunciaenus. CTENeHsb ¢ 1eJIbIM 7 bubmuorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 606 5 2
OBTOPEHHE 1 0D0DIEHHE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB 110 102 6

ITPOI'PAMME




8b KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P KoHTpoJbHbIe (uitepp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI
pecypcebl
bu6mmoreka [IOK
1 4 .K 1 1
ucia v BeluuciaeHus. KBaaparHueie KOpHU 6 hitps:/m.cdsoo.ru/7f417af8
) AnreOpandecKkue BoIpaKEHUS. 16 1 bubanorexa [HOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
3 VYpaBHeHus u HepaBeHcTBa. KBagparHsie 16 bubmmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BoipaxxeHus. KBagpaTHbIit 4 bubmmoreka [IOK
TPEXUIICH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubanorexka [HOK
YPaBHEHUU https://m.edsoo.ru/7f417afg8
bu6mmoreka [IOK
6 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa https://m.cdsoo.rw/7f4 1 7af8
bu6mmoreka [IOK
7 o .0 7
YHIIER. LICHOBHBIC HOMATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) 4
8 yHKuuH. THCIOBbIE dyHKLAH > https://m.edsoo.ru/7f417af8
9 Uucna u Berunciaenus. CTENeHsb ¢ 1eJIbIM 7 bubmuorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 606 5 2
OBTOPEHHE 1 0D0DIEHHE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 102 6




9 KIIACC

KonunyectBo yacos DJIeKTPOHHBIE
OBbIE
Ne n/m HaumeHoBaHme pa3/iesioB U TeM MPOTrPAMMBbI KoHTpoabHbIe (wnppostre)
Bcero oOpa3oBaTe/ibHbIE
padoTbI
pecypcebl
1 Yucna u BeruncieHus. JlelicTBUTEIbHBIC YHCIa 11 bubmorexa HOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
2 ) 1 1
YHKHIHA 6 https://m.edsoo.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubanorexka HOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
4 VYpaBHeHMs U HepaBeHCTBA. CHCTEMBI 14 1 bubmmoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
Bbubnmuoreka [JOK
5 v .H 17 1
paBHEHUS U HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.rw/7f419d08
Bbubnmuoreka [JOK
6 4 12 1
UCJIOBBIE MOCJIE0BATEILHOCTH hitps//m.cdsoo.ru/7f419d08
. [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 13 1 Bbubnmuoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 110 MIPOTPAMME 102 6







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 00111ero 00pa30BaHUus

1

Yucina ¥ BEIUMCIIEHUS

1.1

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

apudmeTnyeckue AeUCTBUS C PallMOHAIBHBIMU YHCIaAMU

1.2

Haxozme 3HAQUYCHUA YUCIIOBBIX BBIpa)KeHHﬁ, MPpUMCHATH
Pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHUSI 3HAYEHUH TPOOHBIX

BBIpOXEHUH, collepKaluX OOBIKHOBEHHBIE U IECATUYHBIE IpOOH

1.3

[lepexoguts OT oOmHOM QoOpMBI 3amucH 4YHCEd K JApYrou
(mpeoOpa3oBBIBaTh  JECCATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO APOOB)

1.4

CpaBHUBATh U YIOPSAJ0YNBATH PAllMOHAIBHbBIE YHCIIA

1.5

OKpyrisTh yncna

1.6

BBINONMHATE NPUKUAKY W OLEHKY pe3yjibTaTa BBIYMCIICHUH, OLICHKY
3HAQYEHWM YHUCIIOBBIX BBIPDAKCHHWM. DBBINIONHATE  IEHUCTBUSA €O

CTCIICHAMMU C HATYpaJIbHBIMHU IMOKa3aTCIIIMU

1.7

HpI/IMGH}ITB NpU3HAKHU ACJIMMOCTH, Pa3JIO)KCHUC Ha MHOXUTCIA

HATypaJIbHBIX YHCEll

1.8

Pemarp  NpakTHKO-OpMEHTHUPOBAaHHBIC  3aJa4yd, CBA3aHHBIE C
OTHOLLIEHUEM BEIINYMH, IIPONOPLUUOHAIBHOCTHIO BEIINYMH,
IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3YJNbTaThl pPEIIECHUsA 3aJad ¢
y4€TOM OTpaHUYCHUH, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX

00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

Hcnonp3oBath anredpandyeckyr0 TEPMHHOJOTHIO M  CHMBOJIHKY,

PUMEHSATH €€ B Ipoliecce OCBOSHHs yueOHOro Marepuaia

2.2

Haxonute 3HadeHHss OYKBEHHBIX BBIPQKEHUH TpU  3aJlaHHBIX

S3HAYCHHUAX MEPEMEHHBIX




BreimomHATE HpGO6p&30BaHI/IH [CJIOI0 BBIPpAXCHUA B MHOTI'OYJICH

23 IIPUBEJCHUEM TIOJJOOHBIX CJIaraeMbIX, pACKPBITHEM CKOOOK
BBINOMHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYICHA Ha
24 MHOTOWJIEH, NPUMEHATh (OPMYJbl KBaJapara CyMMbl M KBajpara
pa3HOCTH
OcCymecTBIATh pa3ioKeHNE MHOTOYJICHOB HA MHOXKHUTEIHN C IOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTEJSI, TPYINITUPOBKU CIaraeMbIx,
IpUMEHEHUs! (POPMYJT COKPAIIEHHOTO YMHOXKEHHUS
Y [TpumensaTh MpeoOpa3oBaHKsl MHOTOYIEHOB Il PELICHUs pa3IMYHbIX
. 3a]1a4 U3 MAaTEMaTUKH, CMEXXHBIX IIPEIMETOB, U3 pEabHON IPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU I10KA3aTEISAMU
' U1 IpeoOpa30BaHus BBIPAXKEHUN
3 VYpaBHEHMS U HEPABEHCTBA
Pemate JsMHEWHBIE YpaBHEHHs C OJHOW IIEPEMEHHOW, IPUMEHSA
3.1 IIpaBWJIa Mepexoaa OT UCXOJHOTO ypaBHEHHMS K PAaBHOCWIBHOMY €MY.
IIpoBepsTh, SIBIISIETCA JIU YUCIIO KOPHEM ypaBHEHUS
32 [TpumensTs rpaduueckue METOAbl IMPU  PEIICHHH JIMHEHHBIX
' YPaBHEHUU U UX CUCTEM
33 [TonGupats npuMepsl ap YUCE, ABJSIOIUXCS PELIEHUEM JTUHEHHOTO
. YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CTtpouTth B KOOpAMHATHOM TIOCKOCTH IpauK JTMHEHHOTO YpaBHEHUS C
34 IBYMsI NI€PEMEHHBIMH; IOJIb3YSCh TI'paQUKOM, NMPUBOJAUTH MPUMEPHI
pelIeHNs] ypaBHEHUS
35 Pemates cuctemMbl IBYX JTUHEHMHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,
' B TOM YHCIIE TpapUUECKU
CocTaBiATh U pemarh JMHEMHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YpPaBHEHUU MO YCJIOBUIO 3a/1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEHHbIN pe3ynbTar
4 Koopaunats! u rpadpuku. OyHKIMHA
N300pakaTh Ha KOOPIMHATHOM MPSIMON TOUYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KH, WHTECPBAJbl, 3alMCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
4n OTtmeuaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM

KOOpJIMHATAM




4.3

Crpoutsb rpaduku IuHeHHbIX QyHKUUNA. CTpOUTh TpapuK YHKIUHU Y

= [x]

4.4

OnuceBaTh ¢ MOMONIBI0 (PYHKIIMH H3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJMYECTBO,

CTOMMOCTb, POU3BOUTENHHOCTD, BpeMsi, 00bEM pabOThI

4.5

Haxoauts 3HaueHre GyHKIUHU MO 3HAYCHHIO €€ apryMeHTa

4.6

[Tonumare rpaduueckuii  crmoco® mMpeaCTaBlIEHUS M aHajIM3a
uHbOpMalUY, W3BJIEKATh M WHTEPIPETUPOBATh WH(POPMALUIO U3

rpadMKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAaThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucina ¥ BEIUUCIIEHUS

1.1

Hcnons3oBath HavyaJbHbBIE MIPEICTABJICHUS 0 MHOKECTBE
NEHCTBUTENBHBIX YUCEN JIJIsi CPAaBHEHUS, OKPYTJICHUS W BBIYMCICHHIA,
n300pakaTh JICUCTBUTEIIbHBIC YHCJIA TOYKAaMH Ha KOOPIWHATHOMN

IpsAMOI

1.2

[IpuMeHsATH MOHATHE  APU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxXOJWUTh KBAJApPaTHbIE KOPHH, MCIOJIB3Ysl MNP HEOOXOIUMOCTH
KaJIbKYJISTOP, BBIOJIHATH MPEOOpa30BaHMsI BEIPAXKEHUH, COEpKaIIUX

KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcrmonp30BaTh 3amucH  OOJIBIIMX W MaJIbIX YHCET C IIOMOIIBIO

JECSITHUHBIX Apobeii u crerneneit uncna 10

AnrebpanyuecKue BHIPAKCHHS

2.1

[IpuMeHATh TOHSTHE CTENEHU C LENTbIM IOKa3aTesieM, BBIIOIHATh
peoOpa3oBaHUs BBIPAKEHUHM, COAEpKAIIUX CTENEHU C LENbIM

IIOKa3aTcjiIceM

2.2

BreimonmHATE  TOXIECTBEHHBIE  NMPeoOpa3oBaHHWs  pallMOHATBHBIX
BBIPQKEHHI HA OCHOBE MpPaBUJ JACHCTBUM HAJ MHOTOWICHAMU U

anredpandecKuMu JIpo0sMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN




24

[TpumMeHnsaTh NpeoOpa3zoBaHUsl BBIPAKEHHUHM I PEIICHUS Pa3IMYHBIX

3aaa4 U3 MaTEMaTuKH, CMEXHBIX ITPEAMCTOB, 13 peanLHoﬁ IMPAKTHUKHU

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U pallOHAIbHbIE
YpaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBbI JIByX YPaBHEHHUU C JBYyMSs

MNEPEMEHHBIMU

3.2

[IpoBoauTh mpocTelllIMe HCCIENOBaHUS YpPaBHEHUH M CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TIpapUuecKux
Mpe/cTaBlIeHU (yCTaHaBIMBaTh, UMEET JIU YpaBHEHHUE WJIM CHCTEMa

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

3.3

[lepexoguth OT cnoBecHOW  (OpPMYTUPOBKM  3amaud K €€
anreOpandeckod MOJENM C MOMOIIBIO COCTAaBJICHUS YpaBHEHMs WIN
CUCTEMBbl  ypPaBHEHUM, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3aJ]a4¥ I10JIy4YEHHBIN pPe3yJIbTar

3.4

HpI/IMeH}ITB CBOMCTBA YHUCIIOBBIX HCPAaBCHCTB IJId CpaBHCHUSA, OLICHKH,
pelaTth JUHEIHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAlMI0O  MHOXECTBA  pEIICHUM

HCPaBCHCTBA, CUCTEMBI HCPAaBCHCTB

OyHKIUU

4.1

[lonumath ¥ HCHONB30BaTh (QYHKIUMOHAIBHBIE TIOHSATUS M SI3bIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYCHHsI), OMPEACISATh 3HAUYCHUE
(GYHKIIMU 1O 3HAUYEHUIO apryMEHTa, OINpeAeNsaTh CBOMCTBa (YHKIUU

o e€ rpaduky

4.2

Ctpouts rpaduku 3eMEeHTapHbIX (GYHKIUN BUIA:

y =k/x, y=klx, ,y=x*y=x3 y=|x|, omiCBIBaTh CBOICTBA YHCIOBOH
¢ynkuuu no e€ rpadpuxky

9 KIIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucia ¥ BEIYUCICHUSA

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAIMOHAIBHBIE U HMPPAMOHAIbHbBIE




qucjia

1.2

BreimonHATh apI/I(bMeTI/I‘IeCKI/IG ,Z[GI\/’ICTBI/IH C pallMOHaJIbHBIMU YUCJIaMU,
COoUCTasAs YCTHBIC WU MHUCBbMCHHBLIC HpI/IéMBI, BBIITOJIHATH BBIYUCICHUSA C

HppaliuOHAJIIBHBIMUA YK CJIaMHU

1.3

HaxonuTe 3HaueHus creneHerd ¢ LENbIMU IOKAa3aTelIMU U KOPHEW,

BBIYUCIIATH 3HAUYCHUS YHUCJIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrsTh 1€HCTBUTENbHBIE YHCIIA, BBITOIHITH IPUKUIKY pPE3yIbTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemarp nuHelHble W KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,

CBOJAIIUECS K HUM, ITPOCTEHIIINE TPOOHO-pallMOHAIbHBIE YPaBHEHHUSI

2.2

Pemate cuctembl ABYX JIUHEHHBIX YPaBHEHUH C ABYMS NEPEMEHHBIMU
U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YpaBHEHUE HE SBISETCS

JIMHENHBIM

23

Pemate TekcTOBBIE 3amaun anreOpandecKuM CIIOCOOOM C TMTOMOIIBIO
COCTaBJICHHS YpPaBHCHHS WJIM CHUCTEMBI JIBYX YPaBHCHHH C IBYMS

MNEPpCMCHHBIMU

24

[IpoBoauTh mpocCTEWllIMEe HCCIENOBaHUA YpPaBHEHUH UM CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TIpapuuecKux
IIpeICTaBICHUN (HallpuMep, yCTaHABIMBAaTh, UMEET JI YPaBHEHUE WU

CUCTEeMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  nMHEHHBIE  HEPAaBEHCTBA, KBAJApPATHBICE  HEPABEHCTBA,
n300pakaTh pEIICHUE HEPABEHCTB HA YMCIOBOM NMpPsIMOM, 3alMCHIBATH

pPEIICHUE C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemarp cucTeMbl JMHEWHBIX HEPaBEHCTB, CHCTEMBI HEPAaBEHCTB,
BKJIIOYAIOIME KBAJpPaTHOE HEPAaBEHCTBO, U300paxaTh pelIeHUE
CHCTEMBbl HEpaBEHCTB Ha YHMCIIOBOI MPSMOii, 3alMChIBaTh pPEIICHHUE C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPHU PELICHUH Pa3IMUYHBIX 33]a4

OyHKIUU

3.1

Pacnio3naBate  QyHKIMM ~ u3yuyeHHBIX  BuAOB.  [loka3wiBath

CXEMaTHYEeCKH PaCIIONIOKEHNE Ha KOOPAMHATHOM TIOCKOCTH Ipa)KOB




bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTHU OT

3Ha4YCHHUH KO3 (HUIIMEHTOB, OMTMUCHIBATh CBOMCTBA (DYHKITHI

IlokaspiBaTh  CXEMAaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOM

3.2 MJIOCKOCTH TpadukoB GyHKIMK BuAa y = VX, y = |X| B ONHUCHIBaTh
cBoiicTBa (DyHKITUH
Crpouts u wu300pakaTb CXeMaTHYEeCKH TpaduKh KBaIPATUIHBIX
3.3 (GyHKIMA, OMHCHIBATH CBOWCTBA KBAJAPATUYHBIX (QYHKIMA 1O HUX
rpadukam
Pacrio3naBath KBajpaTH4Hyl0 (QYHKIUIO MO QopMmyse, MPUBOIUTH
3.4 MPUMEPBl  KBAJIPAaTUYHBIX (DYHKIMH W3 peabHON IKWU3HH, (U3HKH,
r€OMETPUU
4 Apudmerrdeckas 1 TeOMETPUIECKast MPOTPECCUU
i1 Pacnio3naBate apuMeTHIecKyr0 U TEOMETPHUECKYIO TIPOTPECCUU MPH
. Pa3HBIX crioco0ax 3agaHus
BEIIONHATE BBIYUCIECHUS C KCIONB30BaHHEM (OPMYNl A-TO YiICHA
4.2 apu(pMETHIECKON U TCOMETPUUYECKON MPOTPECCHii, CYMMBI TEPBBIX N
YJIEHOB
13 N300paxaTh 4iIeHBI TOCIEIOBATEIBLHOCTH TOYKAMHU HA KOOPIUHATHON
. MJI0CKOCTH
Pemate 3amaun, CBSA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATENLHOCTSMHU, B
4.4 TOM 4YHCIIe 3aJa4yd W3 pPeaJbHON JKM3HU (C HCIOJIB30BAHUEM

KaJIBKYJIATOPA, MUPPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA
1 Yucna u BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEXO0Jl OT OJHOW (HOPMBI 3aMUCH
1.1 npobeit x apyroi. [loHsTHE palMOHAIBHOTO YHCIA, 3alKCh, CPaBHEHME,
yIOPSAAOYMBaHUE PAl[HOHATIBHBIX YHCE
1o Apudmerndeckue NEWCTBHUSA ¢ PAllMOHATILHBIMU YHClIaMu. PereHue 3a1ad u3
' peabHOM MPAKTHKHU HA YacTH, HA IPOOH
13 CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIpelesieHre, IpeodpazoBaHue
' BBIPQXXCHHI Ha OCHOBE OIpeeNieHus, 3aUCh OOJBIINX YUCEI
14 [TpoueHThl, 3amuch MPOLEHTOB B BHIE ApoOU U ApoOU B BUJIE MPOICHTOB.
' Tpu OCHOBHBIE 33J]Ja4M Ha MPOLEHTHI, PEIICHUE 3a]a4 U3 PEaIbHON TPAKTUKHU
s [IpuMeHeHne mpU3HAKOB ACIUMOCTH, PA3jI0KEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHBIX YUCEl
L6 PeanpHble  3aBHCHMMOCTH, B TOM  4YHCIe TpsMas W  oOparHas
' POMOPLHUOHATIBHOCTH
2 Anrebpanyeckue BhIpaXEHUS
1 [lepemeHnHbIE, YMCIOBOE 3HAYEHUE BBIPAXKECHUS C MepeMeHHOU. [lomycTuMeble
' 3HAYCHUS IEPEMEHHBIX
27 [IpencraBneHre 3aBUCHUMOCTH MEXKIY BEIUYMHAMH B BHIE (DOPMYIIBL
' Brruucnenus no ¢popmynam
53 [IpeoOpazoBanre  OYKBEHHBIX  BBIPQXKEHHUH, TOXKIECTBEHHO  pPaBHbIE
' BBIPKEHUS
2.4 CBoliCTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM
55 OpHowienbl U1 MHOroujeHbl. CteneHb MHOrowieHa. Clio)keHue, BhIUUTaHuE,
' YMHOKEHHE MHOTOYJICHOB
"6 DopMyIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJAPaT CYMMbI U KBaJpaT pa3HOCTH.
' dopmysa pa3HOCTH KBaapaToB. Pa3ioxkeHne MHOrOWIEHOB HA MHOXKUTETU
3 YpaBHeHuUs
11 VYpaBHeHHe, KOpeHb YypaBHEHUS, IpaBUjia NpPeoOpa3oBaHUs YpaBHEHWS,

PaBHOCUIILHOCTb YPaBHEHUI




JIuHeliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YUCIO KOPHEW JIMHEWHOIO

32 ypaBHEHUS, pEUICHNE JTUHEUHBIX YpaBHCHUN
33 CocraBieHue ypaBHEHUM MO YCJIOBHIO 3a7a4yu. PellieHne TeKCTOBBIX 3a/1ad ¢
' MMOMOUIBIO YPABHEHHI
34 JluneliHOE ypaBHEHUE C BYMS TIEPEMEHHBIMU U €ro rpaduk
Cucrema [ByX JIMHEMHBIX YpaBHEHHUH C JByMs INepeMEHHBIMU. PemieHue
3.5 CHUCTEM YpaBHEHUU CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemmeHnsi TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIMH
4.1 Koopaunara Touku Ha ipsiMOi
42 YucnoBele mpoMexXyTKU. PaccTosiHue MEXay ABYMsI TOUKaMU KOOPJIUHATHOM
' IPsIMOM
43 [IpsmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U opAWHATA
' TOYKHU HAa KOOPJAWHATHOM IJIOCKOCTH
44 [Tpumeps! TpadukoB, 3amaHHbIX (GopMynamu. UTeHne rpaduKoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHKImm y = [X|
47 ['paduueckoe pemieHue JHUHEWHBIX YpPaBHCHMM M CHCTEM JIMHEHHBIX
' YpaBHEHUHU
8 KIIACC
Kon IIpoBepsiemMblil 3JIeMEHT COIepPsKAHUA
1 Umucna v BBIYUCICHUS
{1 KBagpatublii kopeHb u3 uucna. lloHsTHe 00 WppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHAIBHBIX YHCET
CpoiicTBa apudMETHYECKUX KBaJIpPAaTHBIX KOPHEH W HX TPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBIPAKEHUHN M BBIYHCICHUSM. J|eHCTBUTEIBHBIE
yucna
1.3 CreneHb ¢ 1enbIM MokaszaTeseM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YUcia
2 Anrebpandeckue BoIpaKEHUS
2.1 KBanpaTHblii TpEXUiieH, pa3ioKeHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIN




2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoit mpoou

2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKECHHE, JIeIeHUE anreOpandeckux apooei

2.4 ParmonanbHble BRIpaKeHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHMS U HEPABEHCTBA

31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera

32 Pemenue ypaBHeHM M, CBOIAIINUXCS K TUHEUHBIM U KBaJPATHBIM

33 [Tpocreiime ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS

I'paduueckas uHTEpHpeTalds YPAaBHEHUN C JBYMs MEPEMEHHBIMH M CHCTEM
3.4 JIMHEMHBIX YpaBHEHHH C ABYyMd INepeMeHHbIMU. [IpuMepsl pemienus cucreM
HEJIMHEUHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU

3.5 Pemienue TeKCTOBBIX 3aau anreOpandeckuM crocoOom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOI NTepeMEHHON

3.8 PaBHOCHUIIBHOCTH HEPABEHCTB

3.9 JIuHeitHbIe HEpaBEHCTBA ¢ OJHON MTEPEMEHHOMN

3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJJTHOM MEPEMEHHON
4 OyHKIUU

n [Tonstue ¢yakuuu. OOmacTh ompeneneHus W MHOXKECTBO 3HAYCHUU
. ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN

4.2 I'paduk pyakuu. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy

4.3 [Tpumeps! rpadukoB PyHKITNN, OTPAXKAIOIMINUX PEATbHBIE TTPOLIECCHI

14 OyHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M O0OpaTHYIO MpPOMNOpPLHUOHAIbHbIE
' 3aBUCUMOCTH, UX IrpaduKu

4.5 OyHKIUU y =x% y = x?

4.6 OyHKIun y = %, y = |x|

4.7 I'paduueckoe peuieHre ypaBHEHUN U CUCTEM ypaBHEHHUN

9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA

Yucna 1 BEIUHCIIEHUA




1.1

PaI_II/IOHaJIBHBIe 4yuciia, HUppalMOHAJIBHBIC YHCJId, KOHCYHBIC U OCCKOHEUYHBIE

JIECSITUYHBIE TPOOH

MHoOkecTBO I[GﬁCTBPITGJ'II)HI)IX YHUCCII, HGﬁCTBHTGJ’IBHHG Yypclia Kak 0€CKOHEUHBIE

JACCATHYHBIC [[pO6I/I. Bzaumno OIHO3HAYHOC COOTBCTCTBHUC MCIKIY MHOXKCCTBOM

1.2 JIEUCTBUTENIbHBIX YHCENT U KOOPAMHATHOM NpsAMoil. CpaBHEHUE IEMCTBUTEIbHBIX
yucel
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHUCITAMH
W3mepenus, npubnmxenus, oeHKkd. PazMepsl 00BEKTOB OKPYXKAIOIIETo MUpA,
14 JUINTETILHOCTh TPOIIECCOB B OKpyXkatomem wmupe. [IpubnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTH NpuOmmKkeHus. Okpyrienue uncen. [Ipukuaka u omeHka
Pe3yabTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUsI C OJHOU IIEPEMEHHOU
2.2 JInneliHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBangparnoe ypaBHeHue. Perienue ypaBHeHH, CBOIAIIMXCS K KBapaTHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHHss ypaBHEHUH TPETbe U
' 4eTBEPTOU CTENEHEW Pa3I0oKEeHUEM Ha MHOXKHUTEIN
2.5 Pemenne npoOHO-paniMOHaIBHBIX YpaBHEHUT
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €T0 TpauK
2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
9 Pemenne cucreMm IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOH CTENIECHU
2.10 I'paduueckas uHTEpIIpeTALUs CUCTEMBI YPABHEHUI ¢ ABYMS IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM Crioco0oM
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.14 Pewienue cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBA
516 I'paduueckas mHTepnpeTalysi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMS
' EPEMEHHBIMU
3 OyHKIUU
3.1 KBagpatnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabGoma, KoOpauHATHI




BEPIINHBI 1apadoIbl, 0OCh CHMMETPUHU TapadoIIbI

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

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

34 I'paduku GyHKIUH , ¥ UX CBOMCTBA
4 Uucnoble MOCIIEI0BATETLHOCTH

al Omnpenenenne U cocoObl 3aaHUsl YUCIOBBIX TMOCIIEIOBATEILHOCTEH. 3agaHue
' MOCIIEA0BATEIHPHOCTH PEKYPPEHTHOU popmyoit u hopMyIoit #-ro dieHa

42 Apudmernueckass mnporpeccus. Dopmynel n-ro  wieHa apupMETHUECKOM
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

43 I'eomerpuueckass mnporpeccus. DPopMynbl #1-TO  4WI€HA T'E€OMETPUUYECKOMN
' MPOTPECCUU, CYMMBbI NIEPBBIX 7 YWICHOB

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

4.5 CJ10KHbBI€ TPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO
o0miero oopaszopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omepaluy HaJ MHOXXECTBAMU;, YMEHHUE OIEpPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHITh UX IpPU PEIICHUU
3a/la4; YMEHHE HCIOIb30BaTh IpayuuecKoe MpeICTaBICHIHEe MHOKECTB
JUISL OITUCAHMS pealbHBIX MPOIECCOB U SBJICHUI, MPU PELICHUH 3a7ay

U3 APYrux y4yeOHBIX MPEAMETOB

YMeHHe onepupoBarh MOHATUAMM: OIPEACICHUE, aKCHOMa, TEOpEMA,
JOKa3aTejIbCTBO; YMEHUE PpACIIO3HABaTb HWCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOJUTH IMPUMEPBl U KOHTPIPUMEPHL, CTPOUTH

BBICKAa3bIBAHHA U OTPUILIAHHA BBICKA3bIBaHUH

YMeHue onepupoBarh MOHATUSMU: HATYPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEI, NPU3HAKU
JIETUMOCTH, LEJI0E YHUCIIO0, MOAYJb 4YHcia, OOBIKHOBEHHAs Apo0b H
JecAaTu4Has ApoOb, CTAHJAPTHBIA BUJ UYUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIbHOE YHCIO, apu(PMETHYEeCKUH KBAJApPATHBI KOPEHB;
YMEHHME  BBINOJHATH  JEHUCTBUSA €  4YHWCIAMH, CpPaBHHBATb H
YHOpANOYMBATh YHCIIA, IPEACTABIATh 4YUCIA HA KOOPAMHATHOU
IPSIMOW, OKDYIJIATh YHUCIA; yYMEHHE JAelaThb INPUKHUIKY U OLEHKY

pe3yJibTaTta BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTEIEHb C LENbIM IOKa3aTeleM,
apu(MeTHYECKUI KBaJpaTHbIII KOpEHb, MHOTOYIEH, ajiredopanyeckas
IpoOb, TOXXAECTBO, 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEeHH
Oosibllle €IMHUIBI; YMEHHME BBIIOJIHATh PACYETHI IO (OpMyaMm,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPAKCHUI C KOPHSAMM, PA3JIOKECHHE MHOIOYJICHA Ha MHOXKUTEIH, B
TOM 4YHCJIE€ C HCIOJNb30BaHUEM (OPMYIT pPAa3HOCTH KBaJpaToB H

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YpaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JUHEWHBIE U KBAJpPATHBIC YPABHEHUS,
IpOOHO-pallMOHANILHEIE YPABHEHHSI C OJHOW MEPEMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YPaBHEHUU, JTMHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHMCJE NPU PEIIEHUH 3334 U3 IPYruxX MpeaMeETOB
U TPAKTUYECKUX 3aJa4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
NpsIMYI0O ¥ KOOPIMHATHYIO IUIOCKOCTh HJISi M300pa)K€HUsS! pelieHui

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GyHKUMA, Tpaduk QyHKIUH, HYIH
byHKIIH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHMs, yObIBaHUs, HauOOJbIIEe KM HaUMEHbIIEE 3HAUYCHHS
byHKIHIN; yMeHHe OIIepUpPOBATH HOHSTHSAMH: npsmast
MPONOPIMOHATIBHOCTh, JHHEWHas (YHKIUS, KBaJpaTuyHas (HYyHKIIHS,
oOpaTHass TPOMOPIMOHATBLHOCTh, TMapaboyia, TUrepOoyia; yMEHHUE
CTpOUTh TpapuKu PYHKUUH, HCIIONB30BaTh rPa(UKU JUIs ONPEIEICHUs
CBOICTB ITPOIIECCOB M 3aBUCHMOCTEH, JJIS PeIICHHS 3a1ad U3 APYTUX
y4eOHBIX TPEAMETOB M pPEaTbHOM JKU3HU; YMEHHE BBIPAXKATh

(dbopMynaMy 3aBUCUMOCTH MEXIy BeTMUUHAMU

Ymenue OTIepupOBaThH MOHSTUSMHU: MOCIIEI0BATEIbHOCTD,
apupMeTHyeckass M TEeOMETpUYecKas  IMPOrPecCHH;  YMEHHE
MCIOJIb30BaTh CBOMCTBA MOCIENI0BATENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3a/ady, B TOM YHCIE 33734 U3 JAPYIHX

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemarh 3aaud pa3HbIX TUIIOB (B TOM 4YHCII€ HAa MPOLIEHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBAapOB MU CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a41 U3 00JIACTH YIPaBIECHUS JIMYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayd,
UCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAONOA00HOCTh

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSAMOYIOJbHBIM TPEYroJIbHUK,

MeanaHa, OMCCEeKTpUca W BBICOTA TPEYTOJIbHHMKA, YETHIPEXYTOJIbHUK,




napajiesiorpaMM, pomMO, TNPSMOYTOJbHUK, KBaJpaT, Tpameuus;
OKPY>KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarhb 3aJayd, B TOM YHCJE U3 MOBCEIHEBHON
KU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHX BEJIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB (uUryp u pakToB

10

YMeHue OomnepupoBaTh IOHATUAMHU: PABEHCTBO (UTYpP, PAaBEHCTBO
TPEYTOJILHUKOB; TMapaJUICIbHOCTh W TEPICHIUKYISIPHOCTh TIPSMBIX,
Yrojl MeXAy IpsAMBIMHU, IEPHCHAUKYIAP, HAKIOHHAsA, MPOEKLUs,
nogooue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKHA U IPSIMOW; YMEHHE pPaclO3HAaBaTb PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, mapaieTbHOCTh M NEPIEHIUKYISIPHOCTD TPSMBIX B

OKpY’KaIOIIeM MUPE

11

YMeHue onepupoBaTh IOHATHUAMHU: JUIMHA, PAcCTOSHUE, YIoOJ
(BenMuMHA yrja, CUHYC M KOCHUHYC yrjia TPEeyrojbHUKA), MJIOMIAb;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMPUMEHATH (OpPMyIbl MEpUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IIJIOMIAAN Kpyra, o0Obema
MPSIMOYTOJIBHOTO MapaJUICNICTINIENd; YMEHHE NPHUMEHSTh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Ilucdaropa, TpUTrOHOMETpUYECKHUE COOTHOLIEHUS  JUIS

BBIYMCIICHHS JUIMH, PACCTOSIHUM, TUIOLAAEH

12

YMmenue wu3z0o0paxkaTh IUIOCKME (UTYpHl M HMX KOMOWHAIMH,
IPOCTPAaHCTBEHHBIE (UTYpBI OT PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue onepupoBaTb MOHATHSAMM:  INPSAMOYIOJbHash  CHCTEMaA
KOOpJAWHAT, KOOPAMHATBl TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIPHOE MIPOU3BEACHUE BEKTOPOB;
YMEHHME HCIOJb30BaTh BEKTOPHI M KOOPAMHATHI AJIA MPEICTABICHUS
JaHHBIX W pELIeHMs 3aJad, B TOM 4YHCIE U3 JPYrUX Y4eOHBIX

MPEIMETOB U pEATbHOMN )XKU3HU

14

YMeHHe OmepupoBaTh IOHITHUSMH: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaOnMWIBL, cpegHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbllIee W HAaWMEHBIIIEE 3HAYCHHS, pa3Max YHUCIOBOTO Habopa;

YMEHUE  U3BJIEKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH




uHpOpMaIMIO, TPEJICTABICHHYI0 B Ta0lMIaX M Ha JgUarpaMmax,
OTPa)KAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH PEalbHBIX IPOLECCOB U
ABJICHUH; yMEHME pacro3HaBaThb W3MEHYMBBIE BEIMYMHBI B

OKpYIKaroIieM MHUpe

15

YMeHue omnepupoBaTh TMOHITHAMU: CIYYalHBIA OMBIT (CIydalHBIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (RJIEMEHTAPHBI HMCXON)
CIIy4allHOTO OIbITa, CIy4ailHOE COOBITHE, BEpPOSITHOCTH COOBITHS;
YMEHHE HAXOAMTh BEPOSATHOCTU CIYYalHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMHU DJIEMEHTAapPHBIMU COOBITHUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M ¢ HCIOJIb30BaHUEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOSTHOCTH PEaJIbHBIX
COOBITHI M SIBICHUH, MOHMMATh POJIb NMPAKTHUYECKU TOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHUpPE M B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHne BbIOMpaTh MOIXOMSIIMNA W3YYEHHBIM METON U PEIICHUS
3aJda4u, HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATUUYCCKUX 3aKOHOM€pHOCT€I>'I B
MIPUPOJIC M JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMaTUKHU B
I/ICKyCCTBe, OIINCBhIBATH OTACJIBHBIC BbIIAOIIIUCCA pe3yanaTbl,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTHKH KaK HAayKH, NMPUBOIUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOW UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Uucna u BBIYUCIECHUS

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

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JIpoOHM,  TPOLEHTH, OECKOHEYHBIC
' nepUOANYECKUE ApooH

13 Pannonanbuple uyncna. Apudmernyeckue Omepaludd € palUOHAIbHBIMU
' YUCIaMHU

14 JetictButenbHple uyncia. ApudMeTHUYECKHE ONepalud ¢ JACHCTBUTEIHLHBIMHU
' YyHCIIaMu

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OILIEHKa
' pe3ynbTara BEIYUCICHUN

2 Anrebpanyeckue BhIpaXEHUS

2.1 BykBeHHbIe BhIpaykeHUs (BBIPRXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mnokasareieM. CTeneHb C palMOHAIBHBIM IOKa3aTesIeM.
. CaoiicTBa cTeneHu

2.3 MHorouneHsl

24 Anrebpanueckas 1pooOb

55 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIIECHU. [Henictus c
' apuQMeTHIECKUMHU KOPHIMH HATypaIbHON CTCTICHH
3 VYpaBHEHUS 1 HEPABEHCTBA

. Llenbie u apoOHO-panMOHANbHBIE YpaBHEHHs. CHCTEeMBI M COBOKYITHOCTH
. ypaBHEHUU

35 Llenbie u npoOHO-paloHaibHble HepaBeHCTBAa. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




MIPOLEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuuu. ['padux  dyakumm. OO6macTh
ompeieNICHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee M HauMeHbllee 3HAueHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTs! Ha npsAMO# U NIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKuX BEJTMYNH
7.6 BexTops! Ha mI0CKOCTH
8 BepositHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomMOunaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Marematuka. Anredpa: 7-i kimacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢
usnanue, nepepadboranHoe MakapsraeB FO.H., Munmaiok H.I'., Hemkos K.U.
ap.; mox penakmnueit TenskoBckoro C.A. AKITMOHEpHOE OOIIECTBO
«M3parensctBO «IIpocBenienne»

» Maremartuka. Anrebpa: 8-i kiacc: 0a30BbIi YPOBEHb: yUeOHHUK; 16-¢€
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munmiok H.I'., Hemkos K.W. u
ap.; mox penakmueit TensikoBckoro C.A. AKITMOHEpHOE OOIIECTBO
«3narensctBo «lIpocBemenue»

» Maremartuka. Anredpa: 9-i kimacc: 6a30BbIi YPOBEHB: yueOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Muniok H.I'., Hemkos K.W. u
np.; nox penakmuei TenskoBckoro C.A. AKIIMOHEpHOE 00IIECTBO

«M3parensctBO «IIpocBenienne»



