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MOSICHUTEJBHAS 3AITMCKA

Anrebpa sBIsSIeTCS OJHHMM M3 OINOPHBIX KypCOB OCHOBHOIO 00wIero oOpa3oBaHUsS: OHA
obecrieynBaeT W3y4eHHE APYrHX TUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U TyMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOOUMO Ul NPOJODKEHUS 00pa3oBaHUS U B IIOBCEAHEBHOM >KM3HU.
PasButune y o0yyaromuxcst HAydHBIX MPEACTABICHUI O TPOUCXOKACHUHU U CYITHOCTH alTre0panveckux
abcTpakuuii, crocobe OTpakKeHUs MaTeMaTHYeCKOM HAayKOM SBJIEHUH M INPOLIECCOB B IMPHUPOJE U
00IIeCTBE, POJIM MATEMAaTHIECKOTO MOJICITMPOBAHNUS B HAYYHOM MO3HAHUU M B IPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB MBIIUICHUS, HEOOXOAUMBIX Ul aJlalTallid B
coBpeMeHHOM H(poBOM ob1ecTBe. M3ydenune anreOpbl oOecrieunBaeT pa3BUTHE YMEHUS HAOJIIO1aTh,
CpaBHUBaTb, HaXOJIUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHSI M BBIBOJBL, (HOPMYTUPOBATH YTBEPXKICHUSI.
OcBoenne kypca anredpsl oOecreuyuBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUs OOy4arollUXcs: OHH
UCTIOJNB3YIOT JIEAYKTUBHBIE M HMHIYKTUBHBIE pAacCyXJIEHHUs, OOOOIIeHHE U KOHKPETH3ALHIO,
abctparupoBanue M aHajoruto. OOyueHue anrebpe mpennojaraeT 3HAYUTEIbHBI 0O0BEM
CaMOCTOSITENTLHON JEATEIBHOCTH 00YUYaIOIINUXCsI, TOITOMY CaMOCTOSITEIbHOE PEIICHUE 3a/1a4 SIBIISICTCS
peanu3anyen AeaTeIbHOCTHOTO MPUHIUMIA O0yUSHHUS.

B crpyktype mporpammbl yueOHOTO Kypca «AnireOpay» s OCHOBHOTO OOIIEro oopa3oBaHUS
OCHOBHOE MECTO 3aHHMMAIOT COJAEP)KATEIbHO-METOUYECKUe JIMHUM: «Yucna W BBIYMCICHUSY,
«AnreOpanueckrue BbIpAXKEHUS», «YpaBHEHUS M HepaBeHCTBay, «DyHkuumm». Kaxgas w3 31X
COJIepKaTEIbHO-METOJUUECKUX JIMHUN pa3BUBAETCS HAa MPOTSDKEHUM TPEX JIeT M3Y4YeHUus Kypca,
B3aMMOJICICTBYS € JIpYIrMMH €ro JHHUAMU. B xone u3ydeHus ydeOHOro kypca oOydarommmcs
MPUXOJUTCS JIOTUYECKU PACCYXkJaTh, HCIOIb30BAaTh TEOPETHKO-MHOXKECTBEHHBIH s3bIK. B cBs3u ¢
3THM B TMporpamMmy YydeOHOro Kypca «AnredOpa» BKIIOYEHBI HEKOTOPHIE OCHOBHI JIOTHKH,
IIPEJCTaBICHHbIE BO BCEX OCHOBHBIX pazjiesiax MaTeMaTHUeCKOro oOpa3oBaHUs U CIIOCOOCTBYOIINE
OBJIAJICHUIO OOYYaIOLMMUCSI OCHOB YHHMBEpPCAJIbHOTO MaTeMaTHdecKoro si3pika. ConepikaTenbHON U
CTPYKTYpPHOI 0COOEHHOCTBIO y4eOHOTro Kypca «Anredpay sBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copepxanue JuHUM «Yucaa W BBIYMCICHUS» CIY>)KUT OCHOBOW ISl JANbHEWIIEro H3y4EeHMs
MaTeMaTHKH, CIOCOOCTBYET PA3BUTHIO Yy OOYYAIOIIMXCS JIOTUYECKOTO MBIIUIEHHS, (OPMUPOBAHUIO
YMEHUS TIOJIb30BAThCS ATOPHUTMAMH, a TAaKXKe MMPHOOPETEHUIO IPAKTUIECKAX HABBIKOB, HEOOXOUMBIX
Il TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHA O YMCIIE HA YPOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBFHBIMH WM HUPPAIMOHAIBHBIMU YHCIAaMH, (OPMHPOBAHHUEM IPEICTABICHUH O
JeWCTBUTENILHOM YuCIie. 3aBepIllieHHe OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CpeAHEMY OO0IIeMy
00pa3oBaHMUIO.

Conepxanue AByX anreOpanyecKux JUHUN — «AnreOpanyeckre BbIpRXEHUs» U «YpaBHEHUS U
HEpaBEHCTBA» CMOCOOCTBYEeT (OPMUPOBAHHMIO Yy OOyYaromIMXCS MaTeMaTH4YecKoro ammapara,
HEOOXOAMMOTO JUIsi  pEelIeHUs 3a7ady MaTeMaTWKH, CMEXHBIX IpeIMETOB M  IMPaKTHKO-
OPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTO 00miero oOpa3oBaHHs Y4eOHBIH MaTepuan
IPYIIUPYETCs BOKPYT PAllMOHANBHBIX BhIpaK€HUH. Anredpa JEeMOHCTPHPYET 3HAUEHHUE MaTeMaTHKH
KaK sI3bIKa JUISL TIOCTPOCHUSI MaTeMaTHYECKUX MOJIENEH, OMMCAHMS MPOIECCOB U SIBICHUH PEabHOTO
mupa. B 3amaunm oOydeHus anreOpe BXOAAT TaKKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO
MBILUIEHUsS,, HEOOXOAMMOro, B YacTHOCTH, ISl OCBOEHHUS Kypca HMH(OpPMATHKH, U OBJIAJECHUE
HaBBIKAMU JIEYKTUBHBIX paccyxkaeHuid. IlpeoOpa3oBanue CHUMBONBHBIX ()OPM CHOCOOCTBYET
Pa3sBUTHIO BOOOPAXKEHMsI, CIIOCOOHOCTEW K MaTEMAaTHYECKOMY TBOPUYECTBY.



Conepxanne (QPyHKIIMOHATHHO-TPAUUECKON JTMHUM HAIEJICHO Ha TMOJYyYCHHE OOYJaroIIUMUCS
3HAHUUA O (YHKIUSAX KaK BaKHEUIIEH MaTeMaTHYeCKOW MOJENH I OMHCAHUS M HCCICIOBaHUS
Pa3HOOOPAa3HBIX MPOIIECCOB M SIBIICHUW B IpHUpoje U olmiecTBe. M3yueHne mMarepuana CriocoOCTByeT
Pa3BUTHIO Yy OOYYArONIMXCS YMEHHMsI HMCIOJIb30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEICTBA S3bIKA
MaTEMaTHUKd — CJOBECHbIE, CHMBOJHMYECKHE, rpauueckue, BHOCUT BKJIaa B (OpMUpOBaHUE
MIPEACTABJICHUI O POJIM MAaTEMAaTUKH B Pa3BUTUU LIUBWIN3AIUU U KYJIBTYPHI.

CormacHo yueOHOMY IutaHy B 7-9 Kiaccax W3ydaeTcs Yy4eOHBIM Kypc «Amredpay», KOTOpPBIH
BKJIIOYAET CIIEAYIONINE OCHOBHBIC pa3/ieibl coaepkanus: «Unucna u BEIYUCICHUSNY, «ANTreOpandecKkue
BBIpXKEHUS», «YpaBHEHUS U HEPABEHCTBAY», «DyHKIUNY.

Ha u3y4enune yueOHOrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3 yaca
B Heneno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEZIEIO).

COJEP/KAHUE OBYYEHUA
7 KJIACC

Yucna v BBIYUCICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEX0]] OT OAHOW (hopMBbI 3amucH ApoOeil K Jpyrou.
[lonsAiTHE panMOHAIBHOIO 4YHUCIA, 3alMCh, CPABHEHHWE, YIOPAJOYMBAHUE PALHMOHAIBHBIX YHCEI.
Apudmernueckue IHCTBUS C pallMOHAJIBHBIMU yuciIaMu. Perienue 3a1ad U3 peajbHON MPAaKTUKU Ha
4acTH, Ha IpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeJlesieHue, MpeoOpa3oBaHue BBIPAKEHUM HA OCHOBE
olpeseNieHus, 3anuch 00abINX yncel. [IpoleHThl, 3anuch NPOLIEHTOB B BUJE ApoOU U IpoOU B BUJIE
IIPOLEHTOB. TpY OCHOBHBIE 33/1a4y HA IIPOLICHTHI, PELLICHUE 3a1a4 U3 PEAIbHOU MTPaKTUKU.

[IpuMeHeHne PU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IpsiMasi U 00paTHasi MPONOPLUOHAIBHOCTH.

Anrebpanyeckue BbIpaXXEHUS

IlepeMeHHBIE, 4YHUCIIOBOE 3HAYCHUE BBIPAXKEHUA C IEpEeMEHHOH. JlomycTuMble 3HA4YCHUSA
nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEX]y BeIMYMHAMH B BUAE (popmysbl. Beruncienus mno
¢dopmynam. [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHM, TOKIECCTBEHHO PAaBHbIE BBIPAXKEHMS, MTPAaBUIIA
peoOpa3oBaHus CyMM U TPOM3BEACHM, NMpaBUiIa PACKPBITHA CKOOOK W TNPUBEIACHMS MOJO0OHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [T0OKa3aTEJIEM.

Opnowiensl u MHorowieHel. CreneHb MHOrowieHa. CrokeHUE, BBIYMTAHHME, YMHOXECHHE
MHOTowIeHOB. @OpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CYMMBI U KBaJpat pazHocTu. PopMyiia
Pa3HOCTH KBaApaToB. Pa3ioskeHne MHOTOUJI€HOB HA MHOXKHUTEIIN.

VYpaBHEHHUsI U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHUs, IpaBWwia NpeoOpa3oBaHUS YpaBHEHHUS, PaBHOCHUIBHOCTb
YpaBHEHUM.

JInneliHOE ypaBHEHUE C OJHOM IEPEMEHHOM, YMCIO KOpHEH JIMHEWHOIO ypaBHEHUS, PEILIEHUE
JMHEWHBIX ypaBHEeHMI. COCTaBIEHUE YpPABHEHUM I10 YCIOBHIO 3a/1aud. PelieHne TEeKCTOBBIX 3ajad C
[IOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHE C JBYyMsl NepeMeHHbIMM M ero Tpaduk. Cucrema IBYX JHUHEHHBIX
ypaBHEHUH C JIByMs EpEeMEHHBIMU. PelieHre cucteM ypaBHEeHUH criocoboM mojicTaHoBKU. [Tpumepst
peuIeHus TEKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPAaBHEHMIA.

OyHKIUU

Koopannara Touku Ha npsMoi. UucinoBble npoMexyTku. PaccTositHue Mexnay IByMsi TOYKaMU
KOOPAMHATHOU IIPSIMOA.

[IpsimoyronbHast cuctema koopauHat, ocu Oxu Oy. AOcuucca W OpJAuWHaTa TOYKM Ha
KoopAnHATHOH mockocTh. [Tpumeps! rpadukoB, 3aganubix popmynaMu. YTeHne rpagKkoB peaqbHbIX
3aBucuMocteit. [lonstue Gpynkmuu. ['paduk dyaknuu. CporictBa ¢hyHKumid. JIuneinas Gyakous, e
rpaduk. I'paduk Gpynkun y = [x|. ['paduueckoe pemeHne TMHEHHBIX YpaBHEHUN M CUCTEM JTMHEHHBIX
YpaBHEHUU.

8 KVIACC

Uucna v BBIYUCICHUS



KBagparuplii kopeHb u3 uyucna. Ilonstue 00 wuppanvoHasibHOM uwnche. JlecsTudHbIe
NpUOIMKEHUST UppalMOHANbHBIX uHcend. CBOWCTBA apU(PMETHUYECKUX KBAJAPATHBIX KOPHEH M HX
IIPUMEHEHHE K IPeoOPa30BaHHUIO YUCIOBBIX BBIPAXKEHUHN U BHIUNCIEHUSAM. JleCTBUTEIbHBIE YUCIIA.

Crenens c 11eIbIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHiapTHas 3aMKUCh YUCTA.

Anrebpanueckue BbIpaXeHUs

KBagpartHslil TpEXUIIEH, pa3IoOKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckas apods. OCHOBHOE CBOMCTBO anreOpamveckoil Apoou. CiokeHue, BEIYUTAHHE,
YMHOXKEHUE, JieNIeHHe anredpanyeckux Apooeil. PanmonanbHblie BRIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHEHMSI U HEPABEHCTBA

KBagparnoe ypaBHeHue, popMyiia kKopHel KBaapaTHOTO ypaBHeHHsS. Teopema Buera. Pemenue
YpaBHEHUH, CBOJAIIMXCSA K JIMHEMHBIM W KBaapaTHeIM. IIpocreiimme apoOHO-panvoHaNbHbIE
YPaBHEHHUS.

I'paduueckas mHTEpHpeTanus YpaBHEHHH C JABYMs TEPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YPaBHEHHUH ¢ ABYMs I€peMEHHBIMH. [IpuMephl pelieHns CUCTEM HEIUMHEMHBIX YPAaBHEHHH C IBYMS
[IEPEMEHHBIMH.

Perienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucnoBble HEpaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OHOM NepeMeHHON. PaBHOCMIIBHOCTB
HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OHOM nepeMeHHON. CHCTeMBl TMHEMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

OyHKIUU

[lonarne ¢ynkmuu. OONacTh OMpeneNeHuss W MHOXECTBO 3HaueHU ¢yHkuuu. CrocoObl
3aaHus QyHKIHI.

I'padpux pyaxnum. Urenue cBoicTB ¢pyHkumu 1o e€ rpaduxy. [Ipumeps! rpadhukoB QyHKIHIA,
OTPa)KAIOIIUX PeaIbHbIE IPOLECCHI.

OyHKIMM, ONUCHIBAIOIIME MPSIMYHO M OOpaTHYI0 HpPONOPLUOHAIBHBIE 3aBUCUMOCTH, HUX
rpadukn. Oyakupn y =x2, y =x3,y = x, y=|x|. [papuueckoe pemeHue ypaBHEHHH H CHCTEM
YpPaBHEHUU.

9 KJIACC

Yucna v BBIYUCTICHUS

ParmonanbHble yuciia, UppallMOHAIbHBIE YHCTIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHbIE IPOOH.
MHO€eCTBO JIeHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YHCIA KaK OECKOHEUHbIE JIECATUUHBIE IPOOH.
B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEHCTBUTENIBHBIX YUCEN U KOOPAUHATHON
MIPSAMOM.

CpaBHeHue IeHCTBUTENBHBIX YKCel, apu(pMeTHUECKUe TeHCTBUS C NEHCTBUTEIbHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IPOLIECCOB B OKPYXKAIOIIIEM MUPE.

[TpubnnxEéHHOEe 3HaYEHHE BEJIMYMHBI, TOUHOCTh NpuOmkeHus. Okpyrinenue yucen. [Ipukunka
Y OLICHKA PE3YNbTaTOB BBIUYNCICHUN.

YpaBHEHHUs U HEpABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIINUXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHMI, CBOIAAIIMXCA K KBaApaTHBIM. bukBajapaTtHoe
ypaBHeHue. llpumepsl pemieHuss ypaBHEHHMU TpEeThEd M YETBEPTOM CTENEHEW pAa3JIoKEHHWEM Ha
MHOYUTEIH.

Pemenue npoOHO-panMoOHaNBHBIX YpaBHEHUW. PeleHne TEeKCTOBBIX 3a/ad aireOpanmdyecKum
METOOM.

VYpaBHeHHe ¢ ABYyMsI IEpeMEHHBIMU U ero Tpaduk. Pemienne cucreM ABYX JIMHEWHBIX ypaBHEHUN
C IBYMs IIEpEMEHHBIMU. Pelenne cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JINHEWHOE, a JPYroe —
BTOpOH creneHu. ['paduueckas nHTEpIpeTalysi CHCTEMbl YPaBHEHUN C IBYMSI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.

YucnoBble HEPAaBEHCTBA M MX CBOMCTBA.

PemreHne JMHEHHBIX HEPAaBEHCTB C OAHOW IIEpeMEHHOM. PemieHue cucteM JIMHEMHBIX
HEpPaBEHCTB C OJHOM TmepeMeHHOW. KBampaTHeie HepaBeHcTBAa. ['paduueckas HHTEpHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

OyHKIUU



KBagparnunas pynkmus, e€ rpadguk u cBoiictsa. [lapaboma, KOOpAMHATH BEPIIMHBI TapabOIIbI,
0Chb CUMMETpPHUU TapaboJIbI.

Ipaduku byakmmii: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , 1 ux cBoiicTBa.

UwucnoBble OCIEI0BATEILHOCTH U MPOTPECCUU

[lonsiTe YMCIOBOM TOCIENOBATEIBHOCTH. 3aJaHHe IOCIEeI0BAaTEIbHOCTH PEKYPPEHTHON
dbopmyoit u popmynoit n-ro 4dieHa.

Apudmernueckas U reomeTpuyeckas mnporpeccuud. Gopmyibl #-r0 WieHa apupMETHUYECKON U
Tr€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300paxkeHne uieHOB apu(PMETHYECKON U TIeOMETPUYECKON Mporpeccuii TOYKamMHu Ha
KOOPJAMHATHOMU IJIOCKOCTH. JIMHENHHBIN U 3KCIOHEHIIUAIbHBIA pOCT. CII0KHBIE POLECHTHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yabTAaThl OCBOCHHS MPOTPaMMbl yUeOHOTO Kypca «AJredpay XapakTepu3yrTCs:

1) matpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHHEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHWKH, IIEHHOCTHBIM
OTHOIICHHUEM K JOCTH)KCHHUSM POCCHMCKMX MAaTEMaTHUKOB U POCCUHUCKON MaTEMaTHYECKOH IIKOJbI, K
HCIIOJIb30BAHUIO ATUX JOCTHIKCHHUI B IPYTUX HayKax W MPUKIAJIHBIX chepax;

2) rpaxIaHCKOe U T1yXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOSI3aHHOCTEH TpaKAaHWHA W pealu3alydd  ero IMpas,
MPEJICTABJICHUEM O MAaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHHPOBAHUS PAa3IMUHBIX CTPYKTYp, SIBICHHIA,
IpOLEAYp IPpaKJaHCKOro 00IlecTBa (HalpUMep, BBIOOPHI, ONMPOCHI), TOTOBHOCTBbIO K OOCYXKJIEHUIO
ATUYECKHUX MpPOoOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHIKEHH HayKd, OCO3HAHHUEM
BOXHOCTH MOPATBHO-ITHYECKUX MPUHITUTIOB B JICATEIILHOCTH YIEHOTO;

3) Tpy/OBOE BOCIIUTAHUE:

YCTaHOBKOW Ha aKTUBHOE YYacTHE€ B pEIICHWHW NPAKTUYECKHX 3a7ad MaTeMaTHYeCKOH
HAMpPaBIEHHOCTH, OCO3HAHHEM BAXHOCTH MaTeMaTHUECKOTO 00pa3oBaHUs Ha MPOTSHKEHUU Bcee
KU3HU I YCICNTHOW TMPOo(ecCHOHABEHON JeATEeIhbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHEM HHIWBUIYaTbHOW TPACKTOPUU OOpa30BaHUS U KUZHEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIMIECTBEHHBIX MOTPEOHOCTENH;

4) scTeTHuecKoe BOCTIUTaHHE:

CTIOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETHYECKOMY BOCTIPHATHIO MaTEMaTHUECKUX OOBEKTOB,
3a/la4, peleHul, pacCyKACHUIM, YMEHHUIO BUIETh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO MTO3HAHUS:

OpUEHTaIMel B [AEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX TMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS  4YEIIOBEKa, MPHUPOABI M  0OmecTBa, IMOHUMaHUEM
MaTeMaTHYECKON HayKH Kak Cepbl YeIIOBEYECKON JAeITeTbHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTH
JUTS. Pa3BUTHS ITUBWIH3AIMH, OBJIAJICHUEM S3BIKOM MATEeMATHKH M MaTEMaTHUYECKOH KYyJIbTYypOH Kak
CpPEeICTBOM TIO3HAHUS MHUpPA, OBJIAJECHUEM TMPOCTCUIIMMH HAaBBIKAMHU  HCCIIEIOBATEIbCKON
TeSTeTbHOCTH;

6) dusznueckoe BOCHUTaHHWE, (OPMUPOBAHWE KYIbTYpPhl 3J0POBBS M  AIMOLMOHAIBEHOTO
OJ1aronoyy4us:

TOTOBHOCTBIO MPUMEHSATh MAaTeMaTUYeCKHWE 3HAHUS B WHTEpEcax CBOETO 3/0POBbs, BEICHUS
3I0pPOBOTO 00pasza KHW3HH (30POBOE INHUTaHHWE, COANTAHCHUPOBAHHBIM PEXUAM 3aHATHA W OTHBIXA,
perynspHasi pu3nuecKas akTUBHOCT), C(POPMUPOBAHHOCTHIO HABbIKA PeQIICKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TaKOTO K€ TpaBa IPYroro 4eloBeKa;

7) 3KOJOrMYECKOE BOCIIUTAHHE:

OpUEHTalMel Ha NpUMEHEHHEe MaTeMaTHYeCKMX 3HAaHUM I pelieHus 3anad B 00JacTu
COXPAHHOCTH OKPYXKAIOIIEH cpeibl, INIAHUPOBAHUS TOCTYITKOB M OIIEHKH UX BO3MOYKHBIX ITOCICICTBUI
JUIS OKpY>Karolllel cpezibl, OCO3HAHUEM TJI00ATFHOTO XapaKTepa SKOJIOTMYECKUX MPoOieM U MyTel ux
pelieHus;

8) aganTarus K U3MEHSIOMMUMCS YCJIOBUSM COIMATBHOM U MPUPOTHOM CPEIbI:



TOTOBHOCTBIO K JEHCTBHSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTUUECKYIO AESITENbHOCT, B TOM YHCIIE YMEHHUE YUUTHCS y IPYIUX JTHOAEH,
IpUOOpETaTh B COBMECTHOM J€SITE€IHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMY U3 OIbITA APYIHX;

HEOO0XOAUMOCTBI0O B ()OPMHPOBAHWM HOBBIX 3HAHHWM, B TOM uucie (HOpPMyIHUpOBATh WHICH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM UHUCIIE PaHEe HEU3BECTHBIX, OCO3HaBaTh
neguuUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYalMIO KaK
BBI30B, TpPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMble pEUICHHS ©  JIEHCTBHUA,
(GbopMyIMpOBATh M OLIEHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

[To3HaBarenbHbIE YHUBEPCAIbHBIC YU€OHBIE ICHCTBHS

basoBble JlornuecKkue AeUCTBUA:

BBISIBIIAT U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOLICHUHA MEXAYy MOHATHSAMH, (OPMYJIUPOBaTh ONpEICICHUs MOHATUH, yCTaHABIMBATbH
CYIIECTBEHHBIN TNpHU3HAK KiIacCU(UKAIMK, OCHOBAHHS JUII OOOOLICHWS W CpaBHEHHsS, KPUTCPUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHHUMATh, (OPMYJIUPOBATh W IPEOOpPa3OBbIBATh CYXKACHUS: YTBEPAUTENbHBIE U
OTpHLIATENIbHbIE, €AMHUYHBIE, YACTHBIE U 00IIE, YCIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHs B (paKTax, TaHHBIX,
HaOJMIOACHUAX UM YTBEpPXKIEHUSX, IpearaTb KPUTEPUM JJIs BBIABICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

JefaTb BBIBOJBl C HCIIOJb30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3duparh J10Ka3aTeNbCTBA MAaTEMAaTUYECKMX YTBEPXKICHUH (IIpsIMble M OT IPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSITENIFHO HECJIOXKHBIE JO0Ka3aTelbCTBA MAaTEeMAaTHYECKHX (DAaKTOB, BHICTPAWBATH
apryMeHTaluIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS;

BBIOMpaTh CHOCOO pelieHus yd4eOHOW 3ajau (CpaBHUBATh HECKOJIBKO BAapHAHTOB pPEILEHUS,
BbIOMpPATh HanboJIee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

basoBble nccnenoBarenbcKue AeUCTBUS:

UCIOJb30BAaTh BOMPOCHl KAaK MCCIIENOBATENbCKUNA HHCTPYMEHT IMO3HaHMA, (OpPMYIHPOBATH
BONIPOCHL, (DPUKCUpYIOIIME MNPOTHBOpPEYHE, MPOOJIEMY, CAMOCTOSITEIbHO YCTAaHABIMBaTh HCKOMOE U
JaHHOe, (OPMHUPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MMO3ULIMI0, MHECHUE;

MIPOBOAUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN AKCIIEPUMEHT, HEOOJIbIIOE
HCCIIeIOBAHKE 110 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTENl 0OBEKTOB
MEXy CO00i;

CaMOCTOSITENIbHO (OpMYIHPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yiabTaTaM IMPOBEIEHHOTO
HaOJIIO/IEHUs, WCCIIEIOBaHMs, OLIEHHWBATH JIOCTOBEPHOCTh IOJIYYEHHBIX pE3YyJlbTAaTOB, BHIBOJIOB U
0000I1IeHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)Ke BBIIBUIaTh MPEINOI0XKEHUS O €ro
pPa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nuadopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh M HM30BITOYHOCTH MH(OPMAIMM, ITaHHBIX, HEOOXOAMMBIX IS
pellIeHus 3a/1auH;

BBIOMPATh, aHATTM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAITUIO PA3INYHBIX
BUJIOB U (DOPM TpeCTaBICHUS;

BbIOMpaTh (opMy TMpelcTaBieHUs HHPOPMAIMM M WIUIIOCTPUPOBATH pEIIaeMble 3a/adyu
CXE€MaMH, IuarpaMMaMi, HTHOU rpaduKoi U X KOMOUHALIUAMU;

OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMM 10 KPUTEPUSM, TPEAJIOKEHHBIM YUUTENIeM MU
c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHHMKaTHBHbBIE YHUBEPCAJIbHBIE YUeOHBIE ICHCTBHS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBHUSMHU U LEISIMU OOLICHHUS,
SCHO, TOYHO, TPAaMOTHO BBIpa)kKaTh CBOK TOUYKY 3pPEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaxX, /1aBaTh
MOSICHEHUS 110 X0y PELIeHHUs 3a7jaui, KOMMEHTHPOBATh ITOJIy4YEHHBIN pe3yibTar;

B XoZe O0OCYXICHHs 3a7aBaTh BOMNPOCHI IO CYIIECTBY OOCYXIZaeMOW TeMbl, MPOOIEMBI,
pemaeMoil 3ajaud, BBICKA3bIBaTh HJEH, HAIEJICHHbIC HA IIOMCK pPELICHMs, CONOCTaBJIATh CBOU



CYXKJIEHUSl C CYXIEHUSAMM JPYI'MX YYacTHHUKOB JAManora, oOHapyXHMBaThb pAa3IM4M€ U CXOACTBO
MO3UILINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHUS,;

IPEICTAaBIATh pE3yJAbTaThl pEIIEHUS 3aJadyd, OHKCIEPUMEHTa, MCCIENOBaHUsA, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4ETOM 33734 MPE3CHTAIMH M O0COOEHHOCTEH
ayaAUTOpUH;

[IOHMMAaTh W MCHOJb30BaTh IMPEUMYILIECTBA KOMAHIHOM W WHAMBUIYyaJIbHOH pabOTHI Hpu
peleHny y4eOHbIX MaTeMaTUYEeCKHX 3a/1ay;

MPUHUMATh 1€JIb COBMECTHOH JEATEIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW PadOTHI,
pacrpenenate BuAbl paboT, OroBapUBaThcs, OOCYXKJIaTh MPOLECC U pe3yibTaT padoThl, 0000IIaTh
MHEHHMSI HECKOJIbKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHHUSMH, MO3TOBBIC
LITYPMBl U JPYTUE), BHIIOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C IPYTUMHU
YjieHAaMX KOMAaHJIbl, OIICHWBAaTh KadeCTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT IO KPUTEPHUSM,
c(OpMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

PerynsatuBHble yHUBEpCaIbHbIE yUEOHbIE 1EHCTBUS

Camoopranuzanusi:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM pEIIeHUs 3aJaud (WIM €ro 4acTb), BbIOMpATh
CIOCO0 peleHHs ¢ yYETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BapHaHThI PELIEHUM ¢ y4ETOM HOBOW MH(OpMALIUH.

CaMOKOHTPOJIb, SMOLIMOHATIBHBIN UHTEIIEKT:

BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3yibTara peIICHUs
MaTeMaTHYeCKOH 3aauu;

MpPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh I[P pEIIEHUM 3aJauyld, BHOCUTH
KOPPEKTHBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAMIEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIXHOCTEN;

OLIEHUBATh COOTBETCTBHE pE3yJlbTaTa JAEATENbHOCTH IIOCTABJICHHON LEJIW M YCIOBUSAM,
OOBSACHATh NMPUUYUHBI JTOCTHXKEHUS WM HEIOCTH)KEHHUS LEJIH, HaXOAWUTh OMIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJbTATHBI

K xoHuy o0y4enust B 7 kiaacce 00yJaromuiics MOJyyuT CIEIYIONUE TPEIMETHbIE PE3YyIbTaThI:

UYucna v BBIYUCICHUS

BbimonHATe, coueTas yCTHblE M IUCbMEHHblE NpPUEMBI, apUPMeTHUYEeCKHe JIEHCTBHUS C
paloHaIbHBIMU YHCTIAMHU.

HaxoauTpe 3HaueHMs! YMCIOBBIX BBIPaKEHHUM, NPUMEHATHh pa3HOOOpa3Hble COCOOBI U MPUEMBI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUM, COIEPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauTh OT OAHOM GOPMBI 3amKCH YKCeN K APYroi (mpeoOdpa3oBbIBATh AECATUUHYIO IpO0b B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO APOOb).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyriaTe yncna.

BbINONMHATE NPUKUAKY M OLEHKY pe3ysbTaTa BBIUMCICHHWH, OLIEHKY 3HA4Y€HWM YHCIIOBBIX
BbIpaK€HUI. BBIOMHATH AEMCTBUSI CO CTETIEHAMHU C HATYPaJIbHBIMU [TOKa3aTEIIMHU.

[IpuMeHsITh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbBIX YHCEIL.

Pemarp mnpakTUKO-OpMEHTHpPOBAaHHBIE 3a/layd, CBS3aHHbIE C OTHOIICHHWEM BEJIUYUH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATh PE3YNbTAThl PELICHUS 3a4ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Anrebpanueckue BbIpaXeHUs

Hcnonb3oBarh anredpanvyeckyto TEPMHUHOJIOTHIO M CHMBOJIMKY, NPUMEHATH €€ B Ipolecce
OCBOEHHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPQXKEHUN MPH 3a/1aHHBIX 3HAYEHUSIX EPEMEHHBIX.

BbimonHATe mpeoOpa3oBaHMs LEJNOTO BBIPAKEHHWS B MHOTOYIEH MPUBEJICHHEM IOAO0OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINONMHATE YMHOKEHUE OJHOYIEHA HA MHOTOWIEH MU MHOI'OYWIEHAa Ha MHOTOUJIEH, IPUMEHSATh
(bopMyIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3iokKeHHEe MHOTOYJICHOB HAa MHOMKUTENHU C IOMOIIbIO BRIHECECHHS 33 CKOOKH
00I1Iero MHOXKUTEIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHU (POpMYIT COKPALIEHHOTO YMHOXKEHUS.



[IpumensTh mpeoOpa3oBaHUS MHOTOUJICHOB JJISi PELIECHUS Pa3jIMuYHBbIX 3a/ad U3 MaTeMaTHKU,
CMEXHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonps30BaTh CBOWMCTBA CTEMEHEH C HATYpaJbHBIMH IIOKA3aTeIsIMU JJIA MPeoOpa3oBaHUs
BBIPAKCHUM.

VYpaBHEHHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHMSI C OJHOM MEPEMEHHOM, MPUMEHSS NpaBWia NEPEXona OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIbHOMY eMy. IIpoBepsTh, SBISIETCS JIM YUCIO KOPHEM YPaBHEHUSI.

[TpumensTh rpaduueckre METO I TP PEIICHUH THHEHHBIX YPABHEHUH U UX CHCTEM.

[TonOupars mpumepbl map 4Yuces, SBISIOMIUXCS pPEUICHHEeM JUHEHHOrOo YpaBHEHUS C JBYMsS
[IEPEMEHHBIMHU.

CTpouth B KOOPIAMHATHOM TJIOCKOCTH Tpa(UK JMHEHHOTO YpaBHEHHS C JBYMs IEPEMEHHBIMH,
MOJIb3YACH TpaKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cuctembl ABYX JMHEWHBIX YpaBHEHUWA C JBYMS TEPEMEHHBIMH, B TOM YHCIIE
rpauIecKy.

CocTaBndTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH 10 YCIOBHUIO
3a/1a4u, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33]1a4M MIOJYYCHHBINA PE3YIIbTAT.

OyHKIUU

N300paxaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YHMCIOBBIC IPOMEXKYTKU Ha alnreOpandecKoM si3bIKe.

OtmeuaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH MO 33JJaHHBIM KOOpAHMHATaM, CTPOUTH IpaduKu
nuHEeUHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOUIBIO (PYHKIMI H3BECTHBIE 3aBHCHUMOCTH MEXAY BEIMYMHAMH: CKOPOCTH,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTh, IPOM3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumare rpaduveckuii croco0 MpeACTaBICHUS W aHaiMmM3a WHQPOpPMAIUU, H3BICKATh U
MHTEPIPETHPOBATH HHPOPMALIHIO U3 TPaPUKOB pPeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonny o0yuenusi B 8 kj1acce 00y4aromuiics mMoayquT CIEYIONNE TPEAMETHBIC PE3YIbTATHI:

Uucna v BBIYUCIECHUS

Hcnonb30BaTh HayalbHblE NPEICTABICHHUS O MHOXECTBE JIEHCTBUTENBHBIX YHCEN s
CpPaBHEHHUS, OKPYIJIEHHWS W BBIYHUCICHHUHA, H300pakaTh JCWCTBUTENbHBIE YHCIAa TOYKAaMU Ha
KOOPIMHATHOW IIPSIMOA.

[IpumeHsTh MOHSATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIE KOPHH,
UCIOJIb3YS TPU  HEOOXOIUMMOCTH  KalbKYJISTOP, BBIIOJHATH IPEeoOpa3oBaHUsl  BBIPAXKECHHI,
coJiepKalluX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBath 3anucu OOJIBIIMX M MaJbIX YHMCEJ C MOMOIIBIO JECITHUUHBIX ApOoOei U cTeneHen
yucna 10.

Anrebpanyeckue BbIpaXEHUS

[TpuMeHsITh MOHATHE CTENEHH C IEJIBIM TTOKa3aTelieM, BBIOIHATE MPeo0pa3oBaHus BhIPAKEHUH,
COJIEp KaIMX CTENEHH C LENIBIM IOKa3aTeNeM.

BEBIONMHATE TOXKAECTBEHHBIE MPeoOpa3oBaHMs PAllMOHAIBHBIX BBIPAXEHUH HA OCHOBE MPaBHII
NeHCTBUI HaJl MHOTOYWIEHaMHU U alireOpandyeckuMH IpOoOsiMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEH.

[IpumensTh npeoOpazoBaHUs BBIPAXKEHHM AJIs pelleHUs pa3iMuYHbIX 3a/ad M3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEaTbHON MPAKTUKHU.

VYpaBHEHHsI U HEPABEHCTBA

Pemiate nuHeliHble, KBaJipaTHbIE YPAaBHEHUS U pPallMOHAIbHBIC YPABHEHUS, CBOJSIIMECS K HUM,
CUCTEMBI IBYX YPAaBHEHHU C IByMs ITE€PEMEHHBIMHU.

[IpoBoauTh mpocTeMilINe HUCCIEIOBAHUS YPABHEHUW M CHUCTEM YpaBHEHUH, B TOM 4YHUCIE C
MpUMEHEHHEM TpaduyecKuX TpeAcTaBleHUu (yCTaHABIMBATh, UMEET JU YpaBHEHHE WM CHCTEMa
YPaBHEHUH PELIEHUS, €CII UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexomuTh OT cioBecHOW (HOPMYITUPOBKHU 3a7aud K €€ alreOpandecKoil MOJIETH C IMOMOIIbIO
COCTABJICHHS YPABHEHUSI WJIK CUCTEMbl YPaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3ynbTarT.



[IpuMmeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB JUIsl CPAaBHEHHUS, OLICHKH, peIIaTh JIUHEHHbIE
HEPaBEHCTBA C OJHOM MEpPEeMEHHON M MX CHUCTEMBI, JaBaTh rpa)uyecKylo WILTIOCTPAIIMI0 MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPaBEHCTB.

OyHKIUU

[lonumatrh M MCNONB30BATh (PYHKIMOHAIBHBIE TOHATHS U S3BIK (TEPMHUHBI, CUMBOJIMYECKUE
0003HAaYCHHS), ONMPEACIATh 3HaueHHe (YHKIMU IO 3HAYCHUIO apryMEHTa, ONpEACIsTh CBOWCTBA
¢dbyskuum 1o e€ rpaduky.

Ctpouts rpaduKy 3I€MEHTApHBIX (PYHKIUH BHIA:

y=Kk/x, y=x2, y=x3,y = [x|, y = VX, OIHCHIBATH CBOICTBA YNCIOBON (GYHKIHH IO &8 rpaduKy.

K xoHiuy o0yuenus B 9 kiacce 00y4aronuiics Moy4uT CIeIyIOIIHNEe IPeIMETHbIE PE3yIbTaThl:

Hucna u BIYUCICHUS

CpaBHUBaTh U YIOPSAJOYUBATH PALIMOHAIIbHBIE U HPPALIMOHATILHBIC YK CIIA.

BeimonuATe apudmernyeckue IEHCTBHS C pPAalMOHAIBHBIMHU YWCIAMH, COYeTas YCTHBIE H
MUCbMEHHBIE TPUEMBI, BBHITIOJIHATH BEIUMCICHUS C UPPALIMOHATIBHBIMU YHCIIAMHU.

HaxonuTe 3HaueHHs] CTemeHEH ¢ IeNbIMH TOKa3aTelssMA M KOPHEW, BBIYHUCISATH 3HAYCHUS
YHCIIOBBIX BBIPAKECHUU.

OKpyrasTh ACHCTBUTEIBHBIC YHCIA, BBIIOIHATH MPHUKUAKY PE3yiIbTaTa BBIYUCICHHH, OICHKY
YHCIIOBBIX BBIPAKECHUH.

YpaBHEHHUsI U HEPABEHCTBA

Pemarp nuHeliHble M KBaJIpaTHbIC ypaBHEHUS, YpaBHEHHUS, CBOMSAIIMECS K HUM, IpOCTeiiine
JIPOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemarp cuctembl IBYyX JMHEHHBIX YpaBHEHHI C ABYMsl NEPEMEHHBIMH M CHUCTEMBI JBYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHHUE HE SIBIISCTCS JTNHEHHBIM.

Pemarp TekcTOBBIE 3a7aun anreOpandeckuM CrocoOOM C MOMOIIbIO COCTaBJICHHS ypaBHEHHS
WJIA CUCTEMBI IBYX YPaBHEHHI C IBYMsI IE€PEMEHHBIMHU.

[IpoBoauTh mpocTeiilive HCCIeI0BaHUS YpPaBHEHUH W CHCTEM YPaBHEHHM, B TOM YHCIE C
NpUMEHEHHEM TpaHuuecKuX NpeACTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa
ypaBHEHMH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoYee).

Pemrate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paKaTh pEIIeHHE HEPaBEHCTB
Ha YUCIIOBOM MPSAMOMA, 3aIIMChIBATh PELICHUE C TOMOIIbIO CHMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIONINE KBaJpaTHOE
HEpaBEHCTBO, M300pa)kaTb pELIEHHE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MpPsIMOM, 3amluchIBaTh
peleHue ¢ TOMOIIHI0 CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH PA3IMYHBIX 3a]1ad.

OyHKIUU
Pacnio3HaBaTh (QYHKIMM H3y4eHHBIX BHUJOB. Iloka3bIBaTh CXeMaTHYECKU PpACIHOJIOKEHHE Ha
KOOPJAMHATHOU IIJIOCKOCTH rpauKoB byHKIUI

BUmA: Y =kx, y=hkx +b, y=kix,y=ax2 +bx+c¢,y=x3,y= x,y= |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03(PPUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth 1 M300paxkaTh CXeMaTHUECKU IpaMKH KBAJPATHUHBIX (YHKIIMUH, ONUCHIBATh CBOWCTBA
KBaJIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

Pacnio3HaBath KBajpaTHuHyl0 (yHKIUIO 1O (opMyse, NMPUBOIUTH NPUMEPHI KBaJPaTUYHBIX
GyHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUH.

YucnoBsle OCIEN0BATENBHOCTH U IPOTPECCUN

Pacnio3naBaTh apu(METHUECKYI0 U T'€OMETPHUYECKYIO0 IPOrpeccHd IMpH Pa3HBIX CHOco0ax
3aJlaHusl.

BbINONMHATE BBIYMCIEHUS C HCIOJb30BaHHEM (OpPMYT N-ro 4WieHa apupMEeTHUecKod u
reOMETPUUYECKOM MMPOTrPeECCU, CYMMBI IIEPBBIX N UJIEHOB.

N3006paxaTh 4ieHbl NOCIe10BAaTEIbHOCTH TOUKaMH Ha KOOPIMHATHOM TJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YMCJIOBBIMH IIOCIEJOBATEIBHOCTAMH, B TOM YHUCIIE 3a7add M3
peanbHOM KU3HU (C UCTIOIB30BAaHUEM KATBKYIIATOPA, TU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

Ne || HaummenoBaHue pa3nesos KonunyecTBo yacos OnexTpoHHbIe (LIU(PPOBHIE)
n/m TE€M IPOrpaMMBbl Beero|[KonTponsHsre|[TpakTiaeckue o0pa3oBaTeNibHbIE PECYPCHI
paboThl paboThI
1 |Yucna u BbIYMCIICHUS. 25 1 https://m.eds00.ru/3T9611 VNP
PanmonanesHble yncnap x
|2 HAnre6paI/Iqecm/Ie BBIpaKCHUS H 27 H 1 H ‘https://m.edsoo.ru/XKZOS61 6W
|3 HypaBHeHI/IH Y HEPABEHCTBA H 20 H 1 H ‘https://m.edsoo.ru/6l\/l3 BVY10OF
4  |[KoopauHatel u rpadukH. 24 1 https://m.edsoo.ru/HIOIENOVV
OyHKIUU
|5 HHOBTOpeHI/IC 1 0000111eHNE H 6 H 1 H ‘https://m.edsoo.ru/XBWB68AXB
OBIIEE KOJIMYECTBO YACOB || 102 5 0
10 [TIPOTPAMME
8 KVIACC
Ne || HanmmeHoBaHMe pa3zienoB U KonnuecTBo yacos OnexTpoHHbIe (LIH(POBEIE)
n/m TEM IPOTrpaMMBbl Beero|Kontponsasie| [Ipaxtiueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThl
1 |[Uucna v BEIYKCICHHUS. 15 https://m.edsoo.rt/ORMAGNHCK
KBagparusie kopHH
2 |Yucna v BBIYKCIEHHUSL. 7 https://m.edsoo.ru/Q7A3CXOIL
CrerneHs C 1enbIM
roKaszaresem
3 ||Anrebpaunueckue 5 1 https://m.eds00.ru/GB7K30KCG
BbIpakeHMs1. KBagpaTHsIi
TPEXUIIEH
4 ||AnreGpanyeckue 15 1 https://m.edsoo.ru/Y683RP1V9
BBIPKCHHUS.
Anrebpanueckast 1poOb
5 ||[YpaBHEHUs U HEPABEHCTBA. 15 1 https://m.edsoo.ru/UDKT3SX0P
KBagparusle ypaBHeHUS
6 |[YpaBHEHHUS U HEPABEHCTBA. 13 https://m.edsoo.ru/ICOHSLYTW
Cucremsl ypaBHEHUN
7 ||YpaBHEHUs 1 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/5SDGS10004
Hepasencrpa
8 || ®ynkuun. OCHOBHbBIE 5 https://m.edsoo0.ru/30QTSJORU
TTOHSTHS
9 || ®ynkuuu. Yucnossie 9 https://m.edsoo.ru/B2NFZC7XH
byHKIIT
|10 HHOBTopeHHe 1 00001IeHIE H 6 H 2 H Hhttps://m.edsoo.ru/SQCV6UFOT
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 [TPOTPAMME
9 KVIACC
é| HammeHoBaHMe pa3iesioB U Kosau4vecTBo 4acos JaekTpoHHbIe (HU(pPOBHIE)
TeM MPOrpamMMbl Beero|Kontponsusie|[Ipaktiyeckue o0pa3oBaTe/bHbIe pecypchl
paboThI paboTsI
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https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
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https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

YACOB I10 ITPOTPAMME

¢| HaumeHoBaHue pa3iesioB U KosanyectBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
TeM NMPOrpaMMbl Beero|[Koutponshbie|[Ipaktnueckue o0pa3oBaTe/bHbIE Pecypchl

i paboThI paboThI

l|Yucna u BIYUCIICHMUS. 9 https://m.edsoo.ru/E9QJ7QONTB

_||[leiicTBUTENBHBIC YHCITA

2||YpaBHEHMS 1 HEPABEHCTBA. 14 1 https://m.edsoo.ru/LLGLQKIU?2

YpaBHEHUS C OJTHOU

| |[nepemenHoi

3||YpaBHEHMS 1 HEPABEHCTBA. 14 1 https://m.edsoo.ru/UTNAJAKLP

_ ||Cucrembl ypaBHeHUI

4||YpaBHEeHUsI U HEPABEHCTBA. 16 1 https://m.edsoo.ru/ZFUMLNDJK

| |HepaBencTBa

5| @ymxmE 16 1 | Inttps://m.edsoo.r/SYHPVCOAU

6|YucnoBbie 15 1 https://m.edsoo.ru/LT2RT120]

| |[moCnen0BaTENbHOCTH

7/[ToBTOpEeHME, 0000IIECHNE, 18 1 https://m.edso0.ru/YMZ3IOUNQ

| ||cucTemaru3anusi 3HaHUI

OBIEE KOJIMYECTBO 102 6 0
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HIPOBEPAEMbBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHMA OCHOBHOM
OBPA30OBATEJIbBHOU ITPOI'PAMMBI

7 KITACC
Kon o o
CEEREETD [TpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM
IIPOrpaMMbl OCHOBHOT'O 0011er0 00pa30BaHus
pe3yJbrara
1 Uucna v BBIYUCICHUS
11 BrImonHATe, codeTast yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(MeTHIeCKue IeHCTBHS C
palMOHaIbHBIMU YHCIAMU
HaxoauTh 3Hau€HMs YMCIOBBIX BBIPRXKEHUI, IPUMEHATh pa3HOOOpa3HbIe CIIOCOObI U
1.2 NpUEMBI BEIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAKECHUH, COICPIKAIINX
OOBIKHOBEHHBIE U JAECATUYHBIE APOOH
[lepexonuTh OT 01HOI (POPMBI 3aNKUCU YHUCET K APYroi (IpeoOpa3oBbIBATh
1.3 JECATUYHYIO IpO0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHUHYIO, B
JaCTHOCTH, B OECKOHEUHYIO JIECATUIHYIO IPOOb)
1.4 CpaBHUBATh U YNOPSJOYMBATh PALIMOHAJIBHBIE YUCIIA
1.5 OKpyriaTh yncna
BbINONMHATE NPUKKUIKY M OLEHKY pe3y/bTaTa BEIYMCICHUH, OLICHKY 3HAUE€HU N
1.6 YHCJIOBBIX BBIPAXKCHUN. BBINIOIHATE NEHCTBUA CO CTENEHSAMU C HAaTypaJbHbIMU
IIOKAa3aTeIsIMU
1.7 IIpuMeHsITh IPU3HAKK JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HAaTypaJIbHBIX YUCEIl
Pemarp npakTuKo-OpuEHTUPOBAHHBIE 3a]Ja4H, CBS3AHHBIE C OTHOLIEHUEM BEJIMYHH,
18 NpPOMOPLHOHAILHOCTBIO BEMHH, NPOLCHTaMH, HHTEPIPETHPOBATH PE3YIILTATHI
pelIeHns 3a/1a4 ¢ yu€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU paccMaTpHBae-
MBIX 0OBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
71 Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
' Ipolecce OCBOCHUs y4eOHOro MaTepuasa
29 HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX
23 BeinonHATe peoOpa3oBaHys LENIOT0 BEIPAXKEHNUS B MHOTOWIEH NPUBEIEHUEM
) MOAOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
24 BBINOMHATE YMHOKEHNE OTHOYJIEHA HA MHOTOYJIEH M MHOTOYJIEHA HA MHOTOYJIEH,
' MIPUMEHSTH (OPMYJIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH
OcyIecTBIATh pa3i0KEeHNE MHOTOWIEHOB HA MHOKHUTEIH C IIOMOILBIO BEIHECEHHUS
2.5 3a CKOOKHM 00IIero MHOXHTES, TPYIIUPOBKH CllaraeéMbIX, IpUMEHEeHUs (popmy
COKpPalIEHHOI'O0 YMHOXKEHMSI
26 [TpumeHsTH Ipeodbpa3zoBaHKss MHOTOUYJICHOB JULAL PEILICHHA PasIiHbIX 337181 U3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PealIbHOMN MPAKTUKH
27 Hcnonp30BaTh CBOICTBA CTENEHEHN ¢ HATYypaJIbHBIMU NIOKA3aTEISAMHU IS
' peoOpa3oBaHus BhIpAKEHUI
3 YpaBHEHMsI U HEPABEHCTBA
Pemarp nuHeiiHbIE ypaBHEHUS C OJHON NIEPEMEHHOM, IPUMEHSIS PaBUiIa IIepexoaa
3.1 OT UCXOJHOTO YPABHEHUS K paBHOCHIBHOMY eMy. [IpoBepsITh, SIBASETCS JIM YNCIIO0
KOPHEM YPaBHEHHUS
39 [IpuMeHnsaTh rpaduueckre METOABI IIPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX
CHCTEM
33 ITonGupath mpuMepsI Map YUCe, ABISIOIIUXCS PEIIEHUEM JMHEHHOTO ypaBHEHHUS C
JIByMsI IEPEMEHHBIMU




Kon

ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM

IIPOBEPSAEMOTO
N — MpOrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHuUs
34 CtpouTth B KOOPANHATHOH MJIOCKOCTH I'pa(UK JIMHEHHOTO YpaBHEHUs C ABYMS
NIEPEMEHHBIMH; MOJIB3YSICh TPaUKOM, TPUBOAUTH IPUMEPHI PELICHUS] YPAaBHEHUS
35 Pemartsb cucrempl JByX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMM, B TOM YHUCJIE
rpaduvecKu
CocTaBiATh U pelaTh JIMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH 110
3.6 YCIIOBUIO 33a/1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3alauu
IIOJIYYEHHBIN pe3yJIbTarT
4 Koopaunatse! u rpaduku. OyHKIMN
N300pakaTh Ha KOOPAWHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
4.1 KOOpAUHATaM, J1y4H, OTPE3KH, HHTEPBAJIbI, 3alIMCbIBATh YACIIOBbIE IIPOMEXYTKH Ha
anreOpanveckoM sI3bIKe
4.2 OTmeuaTh B KOOPAMHATHOMN MJIOCKOCTH TOUYKH 110 3a/IaHHBIM KOOPJIMHATaM
4.3 Ctpourts rpaduku nuHeHbx ynkuuid. Ctpouts rpaduk GyHkuuu y = x|
OnwuchIBaTh ¢ MOMOUIBIO (DYHKIMI N3BECTHBIC 3aBUCHIMOCTH MEX/Ty BETHUYMHAMMU:
4.4 CKOpPOCTb, BpEMs, pACCTOSIHUE, LIEHY, KOJINYECTBO, CTOUMOCTb, ITPOU3-
BOJMTEIBHOCTb, BpeMsl, 00bEM pabOThI
4.5 HaxoauTh 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa
ITonnmats rpadudeckuii ciocod npencTaBiIeHs U aHaIM3a HHPOpMaLuH,
4.6 M3BIIEKATh U MHTEPIPETUPOBATH HHPOPMAIUIO 13 IPa(UKOB PEATbHBIX MPOIIECCOB U
3aBUCUMOCTEN
8 KITACC
Kon o .
TOREEETS [IpoBepsieMmble TpeIMETHBIE PE3yIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOM
FETIEE IPOrpaMMbl OCHOBHOT'O 00I1eTr0 00pa30BaHus
1 Yucna v BBIYUCICHUS
Hcnonp30BaTh HavyaabHbIE IPEICTABICHNS O MHOXKECTBE IEHCTBUTENIBHBIX YMCEI IS
1.1 CPaBHEHMsI, OKPYTJIEHUS U BBIYUCICHUN, N300paxkaTh JeMCTBUTENbHbIE YHCIIa
TOYKAaMU Ha KOOPJAMHATHOU IIPSIMOiL
[TpuMeHsTh MOHATHE apUPMETHUECKOT0 KBaIPaTHOI'O KOPHSI, HAXOJUTh KBaJApaTHbIE
1.2 KOPHH, UCHOJIb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISTOP, BHIOIHITH IPeoOpa3oBaHuUs
BBIPKEHMI, COAEPIKAIMX KBAIPATHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEN
13 Hcnonp30Bath 3amMcu OOIBITNX U MAJIBIX YUCEN C IIOMOIIBIO JECATUIHBIX APOOEH 1
creneHen yucia 10
2 Anrebpanyeckue BbIpaKeHHs
21 HpI/IMeHﬂTIz HOHSATHE CTENEHU C LIEJbIM [TOKa3aTelleM, BBIOIHATh IpeoOpa3oBaHus
BBIPAXEHHI, COIEpXKALUX CTENEHH C LIEJIbIM NTOKa3aTeleM
29 BhINONHATE TOX/IECTBEHHBIE TPE0OPa30BaHUs PALMOHATIBHBIX BBIPAKEHHH HAa OCHOBE
' MpaBJI ACMCTBUI HaJl MHOTOWIEHAMHU U alre0OpanyecKuMU ApoOsiMU
2.3 PackiagpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTENH
24 [TpumeHsTH TpeoOpa3zoBaHus BEIpaXKEHUH IS pEIICHUA PasIHHbIX 37134 U3
MaTEMAaTHKHU, CMEXHBIX IPEJMETOB, U3 PCAIbHON NPAKTUKH
3 YpaBHEHMS 1 HEPABEHCTBA
31 Pemats nuHeliHble, KBapaTHbIE YPaBHEHUS 1 palOHalbHbIE yPaBHEHI,
CBOJSAIIMECS] K HUM, CHCTEMBI JBYX YPABHEHUN C IBYMs IEPEMEHHBIMHU
3.2 IIpoBOANUTE POCTENIINE HUCCIENOBAHUS YPABHEHUI U CUCTEM YPAaBHEHMUI, B TOM




Kon

[TpoBepsieMble IpeAMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeNbHON

IIPOBEPSAEMOTO
MpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHuUs

pe3yibTara
qHCIIe ¢ MPUMEHEHUEM rpauuecKuX MpeICcTaBlIeHuH (yCTaHABIUBATh, UMEET JIH
ypaBHEHME WJIM CHCTEMa YPAaBHEHHM peleHMs], €CJIM UMEET, TO CKOJIBKO, U IIpoyee)
[TepexoauTh OT CIOBECHOH (HOPMYITHPOBKH 33/1a4H K € anreOpandeckoi MoIent ¢

3.3 IIOMOILBIO COCTaBJIEHUS] YPABHEHUS WJIM CUCTEMbI YPaBHEHUI, HHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIYYEHHBIN pe3ysbTar
[TpyMeHsTh CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PELIaTh

3.4 JMHEHHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CUCTEMBI, 1aBaTh rpad)uuecKyro
WJUTIOCTPALIMIO MHOXKECTBA PEIICHUH HEPABEHCTBA, CUCTEMbl HEPABEHCTB

4 DyHKIUU
[ToHuMaTh ¥ UCTIONIB30BaTh (PYHKIIMOHAIBHBIE TOHATHUS U SA3bIK (TEPMUHBL,

4.1 CHUMBOJIMUYECKHE 0003HAUEHU ), ONIPENIeNIATh 3HaUeHUE (PYHKIMH [0 3HAYECHUIO
apryMeHTa, olpeIesaTh CBOWCTBA (YHKIUU 1O €€ rpapuky
CrtpouTs rpaduku dJIeMeHTAPHBIX (GYHKINN BUIA:

4.2 y=k/xy=k/x , y =x?, y = X3, y = [X|, OMHUCBIBaTb CBOICTBA YNCIOBOMN (PYHKIIHH IO €€
rpaduKy

9 KJIACC

Kon o o

PO O [IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O 0011eT0 00pa30BaHus

pe3yibraTta

1 Yrcia 1 BBIYMCIICHUS

1.1 CpaBHUBATh U YNOPSJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAJIBHBIE YHCIIA
BoinonuaTe apudmernyeckue 1eHCTBUS € palliOHATIbHBIMHU YHCIAMU, COYETast

1.2 YCTHBIE U MUCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIYUCIECHUS C UPPALIMOHAIBHBIMHU
qHCIIaMU

13 HaxonuTs 3Ha4eHns cTeneHeu C LeMbIMH [10Ka3aTELAMH 1 KOPHEMW, BBIUUCIISTD
3HAYEHUS YHCIIOBBIX BBIPAKEHUN

1.4 OxpyrisTh JefCTBUTENbHBIE “HCIIa, BBITONHATE HPUKHIKY PesyIbTata BBIUHCIICHUH,
OLICHKY YHCJIOBBIX BBIpXKCHHUN

2 YpaBHEHHUsI U HEPABEHCTBA

71 Pemarp nuHelHbIE U KBaJpaTHbIE YPABHEHUS, yPaBHEHUS, CBOJAIIMECI K HUM,

' npocTeimme ApoOHO-palliOHAIbHBIE YPaBHEHUS

29 Pemars CHCTEMbI JIBYX JUHENHBIX YPAaBHEHUH C BYMsI MEPEMEHHBIMH 1 CHCTEMBI
JIBYX YPaBHEHUH, B KOTOPHIX OJHO YPaBHEHHE HE SIBISIETCS] IMHENHBIM

73 Pemarts TekcToBbIe 3a1aun aﬂre6panquKE/IM CIOCOOOM C TIOMOIIIBbIO COCTAaBJICHUS
YPaBHEHUs WIM CUCTEMBI IBYX YPaBHEHUI C IBYMsI IEPEMEHHBIMU
[IpoBoNTH MpoOCTENIINE UCCIEOBAHUS YPABHEHNUN U CUCTEM YPAaBHEHUH, B TOM

24 qucye ¢ IpUMEHEHNnEeM rpaduyeckux MpeacTaBleHuil (HanpuMep, yCTaHaBIUBAaTh,
MMEET JIM ypaBHEHUE UJIU CHCTEMa YPaBHEHUHN pElIeHMs], €CIIH UMEET, TO CKOJIBKO)

)5 Pemartsp nuneiiHble HEpaBEHCTBA, KBa/IpaTHLIE HEPABEHCTBA, n300pakaTh pelieHne
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOMA, 3aMMCHIBaTh PEIIEHHE C TOMOIIIbIO CUMBOJIOB
Pemate cuctemsl JINHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIFOYAIOIIIE

2.6 KBaJpaTHOE HEPABEHCTBO, M300paXkaTh PEIICHNE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IPSIMOI1, 3aITUCBIBATh PEILIEHHE C TTOMOIIBIO0 CHMBOJIOB

2.7 Vcnosb30BaTh HEPABEHCTBA TP PELICHUH Pa3IMUYHBIX 33]a4

3 OyHKIUU




Kon

ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM

MIPOBEPSEMOTO
N — MpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHuUs
Pacrio3naBath GyHKIINM U3y4EeHHBIX BHIOB. [l0Ka3bIBaTh CXEMaTHUECKH
31 PacrojoKeHUE Ha KOOPAUHATHON TIIOCKOCTH rpadukoB GpyHKIMM Buga: y=kx,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT 3HaUCHUH KOIPPUITUCHTOB,
OMHCBIBATh CBOMCTBA () YHKIIHI
39 [Toka3pIBaTh CXeMaTUYECKH PACIIOIOKEHNE HAa KOOPIMHATHON TIOCKOCTH rpaduKoB
' dbyHkumii Buaa y = VX, y = |X| 1 OMUCBHIBaTh CBOMCTBA (DYHKITHIT
33 Crtpouts u n300pakath CXeMaTU4eCKu rpaduKu KBaIpaTUYHBIX (QYHKIIH,
OIMCHIBATh CBOMCTBA KBAIPATHUHBIX (DYHKIMH MO UX rpadukam
34 PacrioznaBath kBaipaTHUHYIO PYHKIHIO MO (HOpMyIie, IPUBOIUTH IPUMEPHI
' KBaJIPATHYHBIX (DYHKIIUHN W3 peaTbHOU KU3HU, PU3UKH, TEOMETPUN
4 ApudmeTnueckas U TeOMeTpUYecKasi IpOrpeccuu
41 Pacnio3naBath apumMeTndecKyro U reOMETPHUECKYIO MPOTrPECCUU TIPU Pa3HBIX
' crioco0ax 3agaHus
49 Brimonusate BBIMHCIICHUA C UCTIONb30BAHUEM dbopmyI n-ro uneHa apuQMeTHIecKoi u
Tr€OMETPHUYECKOH MPOTPECCHiA, CyMMBI IIEPBIX N YJICHOB
4.3 N306paxaTh 4ieHbl NOCIEI0BATEIBLHOCTH TOYKAMHU Ha KOOPIUHATHON TJIOCKOCTH
Pemarsb 3a1aun, cBsI3aHHBIE C UUCIIOBBIMH MOCIIEI0BATEILHOCTSIMU, B TOM UUCIIE
4.4 3aJla4uM U3 PEATbHOM KHU3HHM (C MCIOIh30BAaHUEM KATBKYIISITOPa, IU(PPOBBIX
TEXHOJIOTHIN)

[TPOBEPAEMBIE OJIEMEHTBI COAEP)KAHUA

7 KITACC

Kon [IpoBepsieMblil AIEMEHT COAEPKAHUS

1 UYucna v BBIYUCIICHUS
JlpoOu 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0]] OT OJHOM (hOPMBI 3aITUCH Ipodelt K

1.1 npyroii. [lonsaTHe palMoHaIBLHOrO YKCIIA, 3alIUCh, CPABHEHUE, YIIOPSA0YMBAHUE
palOHaJIbHBIX YHCE

12 Apudmernueckue 1eHCTBUS ¢ pallMOHAIBHBIMU YKCIaMu. Pemenue 3agay u3

) peasibHOM MPAKTUKK HA YacTH, Ha IpOOH

13 CreneHb ¢ HaTypaJlbHBIM IIOKa3aTeIeM: ONpeieIeHue, MPeoOpa3oBaHne BEIPAKEHUN
Ha OCHOBE OIpeJIeTICHMs], 3a1Ch OOJIBIINX YHCET

1 4 [IpoueHTsl, 3anuch TPOLEHTOB B B ApoOU U Apolu B BH/IE TPOLICHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IPOLEHTHI, PELIIEHUE 3a1a4 U3 PEATbHOM IPAKTUKU

15 [IpumeHeHne MpU3HAKOB JAETUMOCTH, Pa3IoKeHNE Ha MHOXKHUTEN HATYpaIbHBIX
qucell

1.6 PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPIHOHATBHOCTH

2 AnrebpanyecKue BHIPAKCHHS

71 IlepemeHHbIE, UNCIIOBOE 3HAUEHUE BBIPAXKEHUS ¢ IEpEMEHHOM. JlonmycTuMble
3HAYEHUS IePEMEHHBIX

29 [IpencraBneHne 3aBUCMMOCTH MEX/ly BeITMUYMHAMU B BU€ GopMyIbl. Beruncienus

' o hopmysam

2.3 ITpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKAESCTBEHHO PaBHBIE BBIPAKEHUS

2.4 CBOJiCTBa CTENIEHU C HATYPAJIbHBIM [10OKA3aTEIEM

75 Opnowrensl 1 MHOro4wiIeHsl. CreneHs MHOrowieHa. Cl0KeHUe, BBIYUTAHNUE,
YMHOXXEHHE MHOTOWJIEHOB




Kon

[IpoBepsieMbIil AIEMEHT COAEPHKAHUS

26 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBbI U KBaJpaT pa3HOCTH.
dopmysia pa3HOCTH KBaapaToB. Pa3noxeHre MHOrO4JI€HOB Ha MHOKUTENH

3 YpaBHeHust

31 VYpaBHeHUE, KOPEHB ypaBHEHHUs, NIPaBHIa npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJILHOCTh YPaBHEHUH

39 JIuneitnoe ypaBHEHHE C OJIHOM PepeMeHHOﬁ, YHUCJI0 KOPHEN JIMHEUHOr0 ypaBHEHHUS,
pelIeHne JIMHEWHBIX YpaBHEHUN

33 CocraBnenue ypaBHeva“I 10 YCJIOBHIO 33/1auu. Penmenue TeKCTOBbIX 3aa4 ¢
IIOMOUIbIO YPABHEHUN

3.4 JIuneltHOe ypaBHEHUE C ABYMS IEPEMEHHBIMHU U €T0 TpaduK
CucreMa IByX JTMHEUHBIX YpaBHEHUH C ABYMs NepeMeHHbIMU. Penienue cuctem

3.5 YpaBHEHUN cr1IOCOOOM 1OJICTaHOBKU. [IpuMepsl pelieHus TEKCTOBBIX 33/1a4 ¢
MTOMOIIIbIO CUCTEM YPaBHEHUI

4 Koopaunats! u rpadukn. OyHKumun

4.1 Koopaunara Touky Ha npsMoi

4.2 Uucnosble npoMeKyTKU. PaccTosiHre MeXy IByMsl TOUKaMHU KOOPAMHATHOW MPSMOM

43 HpﬂMoyronLHfm cucrtema KoopauHat, ocu Ox u Oy. AbGcuucca 1 opJinHaTa TOYKU Ha
KOOPJMHATHOMW MJIOCKOCTH

44 [Ipumepsl rpei(bHKOB, 3aaHHbIX hopMynamu. UteHne rpaikoB peanbHbBIX
3aBHCHUMOCTEH

4.5 [Tonstue Gpynkuuu. I'paduk pynxiuu. CoiictBa pyHKINN

4.6 JIuneitnas pynaxmms, e€ rpaduk. I'paduk dyaxmmm y = [x|

4.7 I'paduueckoe perneHne TMHEHHBIX YPABHEHHUI M CHCTEM JIMHEWHBIX YpaBHEHUM

8 KIIACC

Kon [TIpoBepsieMblil AIEMEHT COJEPHKAHUS

1 Uucna v BBIYUCIICHUS

1.1 KBagpartusliit kopens u3 uucna. [lonarue 06 upparmoHanbHOM yucie. [lecaruunbie
MPUOTIKEHUS UPPAIIMOHATIBHBIX YHCE

12 CaoiicTBa apuMeTnyecKux KBaApaTHBIX KOPHEH U UX IPUMEHEHUE K

' peoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BBIYMCICHUSAM. JIefiCTBUTENIbHBIE YHCIIa

1.3 CreneHsb C 1enbIM MokaszaTeseM U €€ cBoiicTBa. CTaHaapTHas 3alKCh Yucia

2 Anrebpanyeckue BbIpaKeHUS

2.1 KBagparublii TpEXuseH, pa3ioKeHne KBaIpaTHOTO TPEXWICHA HA MHOXKUTENH

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aire0panvecKkoil 1poou

2.3 CrnoxeHue, BBIYUTaHNUE, YMHOXKEHHUE, JCJICHHE alTeOpandeckux apooei

2.4 ParonanbHble BEIpaXKEHUS M UX TpeoOpa3oBaHue

3 YpaBHEHHsI U HEPABEHCTBA

3.1 KBagpatHoe ypaBHeHue, popMyna KopHel KBagpaTHoro ypaBHeHus. Teopema Buera

3.2 Pemienue ypaBHeHuUM, CBOASIMIMXCA K JIMHEWHBIM U KBaJPATHBIM

3.3 [Tpocreitmme npoOHO-palMOHATIBLHBIC YPAaBHEHUS
I'paduueckas MHTEpIIpEeTAUs YPaBHEHHH € ABYMS IEPEMEHHBIMU M CUCTEM

3.4 JIMHEMHBIX YPaBHEHU C IBYMsI IEpEeMEHHBIMU. [[puMepsl penieHus cucteM
HEJIMHEUHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU

3.5 Pemienue TeKCTOBBIX 3324 aJIre0pandeckuM cocoOoM

3.6 UucnoBble HEPABEHCTBA M MX CBOMCTBA




Kon

[IpoBepsieMblIil AIEMEHT COJEPHKAHUS

3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHOM
3.8 PaBHOCUJIBHOCTh HEPABEHCTB
3.9 JIuHeliHble HEpAaBEHCTBA C OHON EPEMEHHOI
3.10 CucrteMbl TMHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
4 OyHKIUU
41 [Tonsarue Gpynkiuu. O6IaCTh ONPEIEICHU U MHOKECTBO 3HAUEHUH (PYHKITUH.
Crnioco0bl 3a1anust GyHKITUN
4.2 I'padux Gpynkuuu. Urenne cBoMCTB GyHKIMHU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKITHH, OTPAXKAIOMINX PeaTbHbIE MPOIECChI
44 OyHKIUY, ONHUCHIBAIOLIUE MIPSIMYIO M 0OpaTHYIO MPONOPLUOHAIBHbIE 3aBUCUMOCTH,
' uX rpaduKu
4.5 OyHKIUU y =x7, y = x°
4.6 Oynkin y = [x, y = |x]
4.7 I'paduueckoe penieHne ypaBHEHUH M CUCTEM YpaBHEHUH
9 KIIACC
Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS
1 Yuciia 1 BBIYMCIICHUS
11 PannonanbHble uncia, MppaMOHAIBHbBIE YNCIIa, KOHEYHbIE U OECKOHEUYHBIE JIECATUYHbIE
’ podu
MHOXecTBO JIeHCTBUTENBHBIX YUCEIl, IEHCTBUTENbHBIE YHCIa KaK OECKOHEUHbIE
1.2 JecsITUUHbIe Ipoou. B3auMHO 01HO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
JEMCTBUTEIBHBIX YACET U KOOPAMHATHON NpsiMON. CpaBHEHHE NEMCTBUTEIbHBIX YNCEI
1.3 Apudmernueckue I1eUCTBUS C IEUCTBUTEIHHBIMH YHCIAMU
W3mepenus, npubimxeHusi, olieHKU. Pazmepsl 00bEKTOB OKPYXKaIOLIEro MHUpa,
14 JUTUTENILHOCTh MPOLIECCOB B OKpYy»KatomieM mupe. [IpubnmkéHHoe 3HaueHre BEeINYHMHBI,
' TOYHOCTH NpubImxeHus. Okpyriaenue yucen. [pukuaka u oneHka pe3ynbTaToB
BBIYMCIICHUM
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHON IEPEMEHHON
2.2 JInneiniHoe ypaBHeHue. Pelenue ypaBHEHUH, CBOASIIUXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pemenne ypaBHeHNH, CBOIAINMXCS K KBAJPATHBIM
24 bukBanpaTHoe ypaBHeHuUe. [IpuMepsl pelieHns ypaBHEHUM TPETbEeN U YETBEPTOU CTEIICHEH
pa3IoKEeHUEM Ha MHOXKUTEIH
2.5 Pemenne npoOHO-palliOHAIBHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemrenne cucreM NByX JJMHEWHBIX YPAaBHEHUH C JBYMS] IEPEMEHHBIMU
29 Pemenue cucrem 1ByX ypaBHEHM, OTHO U3 KOTOPBIX JUHENHOE, a IPYroe — BTOPO
CTENEeHU
2.10 I'paduueckast HHTEpIIPETAIUs CUCTEMbl YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandeckuM CrocoooM
2.12 UucnoBble HEPABEHCTBA M MX CBOMCTBA
2.13 PelreHne TMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHON
2.14 Pemienue cucrem JTMHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOM
2.15 KBanpatHblie HepaBeHCTBa




Kon [IpoBepsieMbIil AIEMEHT COAEPHKAHUS

2.16 I'paduueckast HHTEpIIpETAINs HEPABCHCTB M CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU

3 DOyHKIUU

31 KBanpartuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [Tapabona, koopAuHATH BEPIIMHBI [1apa-
00J1bI, 0Cb CHMMETPHH MapadOoIIbl

3.2 I'paduxu Gynakmmit y=kx, y=kx+b u ux cBOMCTBa

3.3 I'paduku Gynkmit y=k/x, y = x° ¥ UX CBOHCTBa

3.4 I'paduku QyHKIMI, ¥ UX CBOICTBA

4 UucnoBble 0CIIET0BATENBHOCTH

41 Omnpenenenue 1 criocoObl 3a/1aHMs YUCIOBBIX MOCIE0BATEIBHOCTEH. 3a1aHue MOCIe10-

) BaTEJILHOCTH PEKYPPEHTHOMN hopMysior U (hopMyJIoil #-ro djaeHa

49 Apudmernueckas nporpeccusi. opmysbl #-ro wieHa apupMeTHIecKoi nporpeccuu,
CYMMBI [IEPBHIX /1 YICHOB

43 I'eomeTpuueckas nporpeccusi. opMybl #-ro 4iieHa TeOMETPUUYECKOM MTPOrPeCcCU, CYMMBI
IIEPBBIX /1 YWICHOB

44 N300paxeHne 4ieHOB apuMETUUECKON U TeOMETPHUECKOIN MPOrpeccrii TOUKaMH Ha
KOOPJAMHATHOMN IIJIOCKOCTH. JINHEWHBIN U SKCITIOHEHIIMATIbHBIN POCT

4.5 C10kHbI€ TPOLIEHTHI

HHPOBEPAEMBIE HA OT'S 110 MATEMATHUKE TPEBOBAHNA K PE3YJIBTATAM OCBOEHUA
OCHOBHOU OBPA30OBATEJIbBHOU ITPOI'PAMMBI OCHOBHOI'O OBLIEI'O OBPA3OBAHU A

Kon

MIPOBEPSEMOTO
TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pPe3yabTaTaM OCBOCHHSI OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh MOHATHIMHU: MHOKECTBO, ITOJAMHOKECTBO, ONEPALIUH HAJT

MHOKECTBaMH; YMEHHE ONepUPOBaTh MOHATUAMMU: I'pad, CBI3HBIN rpad, aepeso,
LUKJI, IPUMEHSATH UX IIPU PEIICHUH 3a]]a4; YMEHHE UCII0JIb30BaTh Ipaduueckoe

[IPEACTABICHUE MHOKECTB JIJIs OIIMCAHUS PEAJIBHBIX IIPOLECCOB U SABJICHUM, IIPU
pElIeHNH 3a]1a4 U3 IPYruX y4eOHbIX PEIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEACICHUE, aKCHOMa, TEOpEMa,
JI0KA3aTeNIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKa3bIBaHU M

YMeHue onepupoBaTh NOHATUAMU: HATYPAIbHOE YUCIIO, POCTOE U COCTABHOE YHUCIIO,
JIETTMMOCTD HaTypaAJIbHBIX YUCENl, TPU3HAKU JIEIIMMOCTH, LIEJI0€ YUCIIO, MOAYJIb YUCIIA,
OOBIKHOBEHHAS APOOH U IeCATUYHAS IPOOb, CTAaHAAPTHBIN BU YHCIIA, PAITHOHATIEHOE
YHCII0, UPPALMOHAIIBHOE YUCIIO, apU(METHIECKII KBAAPATHBIM KOPEHB; YMEHUE
BBITOJIHATH AEHCTBHS C YUCIaMU, CPABHUBATH U YIIOPSII0YMBAThH YUCIIA, TPEACTaB-
JIATh YKMCIIAa HA KOOPAUHATHOM MIPSMOM, OKPYIJISATh YUCIIA; YMEHHE JI€JIaTh IPUKUAKY
Y OLICHKY pe3yJIbTaTa BHIYMCICHHI

YMeHue onepupoBaTh MOHATUSIMU: CTETICHD C IIENIBIM MOKa3aTeneM, apupMeTHIeCKHA
KBaJIpaTHBIA KOPEHb, MHOTOUWICH, alreOpandeckas JpoOb, TOKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypalbHOW CTETIEHU OOJbIIE eIUHUIIBI; YMEHUE BBITIOIHATH PACUYETHI 110
dhopmynam, mpeoOpa3zoBaHUs MENIbIX, JPOOHO-PAITMOHATBHBIX BEIPAKECHHUH U
BBIpa)KeHI/Iﬁ C KOpHAMMU, pa3JI0OKCHUC MHOIOYJICHA HA MHOKHUTCIIU, B TOM YUCJIC C
WCIIOJIh30BaHNEM (POPMYIT PAa3HOCTH KBAJPATOB M KBaJpaTa CyMMbI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUIMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOU
MEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHON; YMEHHE pelaTh
JMHEWHBIC ¥ KBaJIpaTHbIE ypaBHEHUS, IPOOHO-PALMOHAIBHbBIE YPAaBHEHUS C OJJHOM
MEPEMEHHOM, CUCTEMBI JIBYX JIMHEWHBIX YPABHECHHH, JIMHEHHbBIC HEPABEHCTBA U X




Kon
MIPOBEPSEMOTO
TpeOOBaHUs

[IpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanus Ha ocHoBe PI'OC

CUCTEMBI, KBaJpaTHBIC U APOOHO-pallMOHAILHBIC HEPABCHCTBA C OJTHOM MIEPEMEHHOM,
B TOM YHCJIE [TPU PELICHUH 3a/1a4 U3 JIPYTUX NPEIMETOB U MPAKTUYECKHX 3a/1a4;
yYMEHHUE UCIO0JIb30BaTh KOOPAUHATHYIO MPSMYIO U KOOPAMHATHYIO TIOCKOCTD ISt
M300paKeHusl pelIeHui ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GyHKIUSA, Tpaduk GyHKIHH, HYTH QYHKIHH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKH BO3PAaCTaHuUsl, yObIBAaHHS,
HanOoJbIIee M HAMMEHbIIIee 3HaYeHNS (DYHKIIUN; YMEHHUE ONIEPUPOBATH MOHATUSIMHU:
npsiMast IPOTNIOPLUOHAIBHOCTD, IMHEHHast QyHKIMS, KBaapaTu4yHas GpyHKuus,
oOpaTHast MPOMOPIHOHAIBHOCTG, Mapadoia, rurnepbosia; yMeHHe CTPOUTh TpapuKu
(bYHKIMIA, HCIIOTIB30BaTh TPa(UKH JJIs OTIPEICIICHHs CBOWCTB MIPOIIECCOB U
3aBHCUMOCTEH, JJIsl peIeHus 33124 U3 JPYTruX y4eOHbIX PEAMETOB U PeabHON
’KM3HHU; YMEHHUE BbIpakaTh ()OPMyJIaMH 3aBUCHMOCTH MEX]Y BETHUNHAMHU

YMeHue onepupoBaTh MOHATUAMU: TIOCIE0BATEIbHOCTD, apUPMETHIECKas U
reoMeTpuyecKas Iporpeccuu; yMEeHNe UCII0Ib30BaTh CBOMCTBA
1ocje10BaTeNbHOCTEN, POPMYJIBI CyMMBI M OOLIETO YieHa IIPU PELICHUH 3ajiay, B
TOM YHCIIE 3a/1a4 U3 IPYTrUuX Y4eOHBIX NPEIMETOB U PEAJILHOM KU3HU

VYMeHue peniath 3a1a4u pa3HbIX TUIOB (B TOM YHCIIE HA IPOLIEHTHI, J10JIM U YacTH,
JBUKEHME, padOTY, LIEHY TOBAPOB U CTOMMOCTh IIOKYIIOK U YCIIYT, HAaJOTrH, 3a/1a4i U3
00J1aCTH yIpaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (PMHAHCAMM); YMEHHE COCTaBIISATh
BBIPA)KECHM S, YPABHEHHSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 337a4H, UCCIEA0BaTh
II0JyYEHHOE PELICHHE U OLEHUBATh NPABON0I00HOCTh MOIYYEHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh MOHATHIMHU: GUTYpa, TOUKA, OTPE3OK, MpsAMasi, Ty, JOMaHas,
yT'0J1, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIN 1 PAaBHOCTOPOHHUN
TPEYTOJILHUKH, TIPSIMOYTOJIBHBIN TPEYTOJIbHUK, METHaHa, ONCCEKTpUca U BBICOTA Tpe-
YTOJIbHUKA, YETHIPEXYTOJILHUK, MapalljieorpaMM, poM0, MPpsIMOYTOJIbHUK, KBaJIparT,
Tparenus; OKPyXHOCTb, KPYT, KacaTeIbHasi; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMH
¢burypamu; yMeHue pemath 3a71aui, B TOM YHUCIIE U3 IOBCEAHEBHOM KU3HU, Ha
HAXO0XKJICHHE TeOMETPHUYECKIX BEIMYHMH C IPUMEHEHUEM N3YYE€HHBIX CBOMCTB (hUTYp
1 GaKToB

10

YMeHue onepupoBaTh MOHATUSIMU: PaBEHCTBO (UTYP, PABEHCTBO TPEYTOJIbHUKOB;
MapaJuIEIbHOCTD U MEPIEHAUKYIIPHOCTD IPSIMBIX, YTOJI MEXKAY NPSIMBIMU,
MIEPIEeHIUKYIIAP, HAKJIOHHAS, POEKIUS, 1o00ue PUryp, moJoOHbIe TPEYrOJbHUKH,
CUMMETpPUS OTHOCUTEIIBHO TOYKH U NPSAMON; YMEHHUE PACIIO3HABATH PABEHCTBO,
CUMMETPHUIO U NToj100ue (uryp, napajiesbHOCTh U MEPIEHAUKYIISIPHOCTD NMPSAMBIX B
OKPY’KarollleM MHUpe

11

YMeHue onepupoBaTh MOHATHAMU: AJTHUHA, PACCTOSHUE, YroJ (BEeIMYMHA yIIIa, CHHYC
1 KOCHHYC yIJIa TPEYTrOJbHUKA), IJIOa/lb; YMEHUE OLIEHUBATh Pa3Mephl MPEAMETOB U
00BEKTOB B OKpPYXAIOIllEM MHUPE; YMEHHUE PUMEHSTH (hOpMYJIbl IEpUMETpa

Y TUIONIA/IM MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U IUIOLIa/IU Kpyra, o0beMa
MPSIMOYTOJIBHOTO MapajulesenuIe1a; yMEeH!e MPUMEHATh IPU3HAKU PaBEHCTBA
TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEyrojibHuKa, Teopemy Iludaropa,
TPUTOHOMETPUUYECKNE COOTHOIIEHUS /I7Is1 BBIYMCIICHUS JUIMH, PACCTOSIHUM, TUIoNaien

12

Ymenue uzo0paxkath I1ockue GUrypbl 1 UX KOMOMHALIMU, TPOCTPAHCTBEHHbBIE
(buUrypsl OT pyKH, ¢ MOMOIIBIO YePTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB
110 TEKCTOBOMY WJIM CHMBOJIbHOMY OITUCAHUIO

13

YMeHue onepupoBaTh MOHATUAMU: IPIMOYTOJIbHAs CUCTEMA KOOPAUHAT;
KOOpJAUHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IPOU3BEICHNE BEKTOPa Ha YUCIIO,
CKAISIPHOE NPOU3BEACHUE BEKTOPOB; YMEHHE UCIIOIb30BaTh BEKTOPBI U KOOPIAUHATHI
IUIs TIPEACTABJICHUS JaHHBIX U PELICHUs 3aay, B TOM YMCJIE U3 JPYTrUuX y4eOHbIX
IIPEAMETOB U PEaIbHOMN JKU3HU

14

YmMmenue ONCPpUPOBATH NOHATUAMMU! CTOJIOMKOBBIE U KPYIrOBBIC IArpaMMBbl, T8.6HI/II_U:I,




Kon

IIPOBEPSAEMOTO

TpeOOBaHUs

[IpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM OCBOCHHUSI OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBanus Ha ocHoBe PI'OC

cpenHee apupMeTHIecKoe, MeInaHa, HanOoJIbIliee M HAUMEHBIIIee 3HAUCHUS, pa3Max
YHCIIOBOTO HA0OPa; yMEHUE U3BJICKATh, HHTEPIIPETUPOBATh U IPe0OPa30BHIBATH
nH(pOpMaIHIO, IPEACTABICHHYIO B TAOJIHMIIAX U HA TUArpaMMax, OTPasKaIOIIYI0
CBOWCTBA M XapaKTEPUCTHKH PEAJIbHBIX MPOIIECCOB M SBJICHUI; yMEHHE PACIIO3HABATh
HN3MCHYUBLIC BCIIMYNHBI B OKPYXXAOIICM MUPC

15

YMeHHe onepupoBaTh MOHATHIMH: CIIYYaHBIA ONBIT (Cy4aliHBINA YKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (ITIEMEHTAPHBIN UCXO/T) CTy4aifHOTO OMBITA, CydaiHOE
COOBITHE, BEPOSTHOCTH COOBITHS; YMEHUE HAXOAUTh BEPOSATHOCTH CIyYalHbBIX
COOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE PEIIaTh 33aa4u
METOJI0OM OPTraHU30BAHHOTO NIepedopa U ¢ UCIOIb30BAHUEM MPABHIIA YMHOKECHHUS;
YMEHHE OIICHUBATh BEPOSITHOCTHU pealbHBIX COOBITUH U SBJICHUH, IOHUMATh POJIb
MIPAKTUYECKH IOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHI B OKPY’KAIOIIEM MHUPE U B
KU3HU; 3HAKOMCTBO C MTOHITHEM HE3aBHCUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM
OOJIBIIINX YHCEN U €r0 POJIBIO B MACCOBBIX SIBIICHUSX

16

YMeHue BbIOUpaTh NOAXOAAIINMN N3YUEHHBIN METO/ U1l pELIeHUs 3a/1a4H,
IIPUBOJUTH IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB MaTEMAaTUKHU B UICKYCCTBE, OIIUCBHIBATh
OTJIEJIbHBIE BBIJAIOLIUECS PE3YJIbTATHI, IOJIyYEHHBIE B XO/I€ Pa3BUTUS MATEMATUKU
KaK HayKd, IPUBOJNUTH IPUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX ABTOPOB B
OTE€YECTBEHHON U BCEMUPHOM UCTOPUN

I[NEPEYEHDb OJIEMEHTOB COHEP>XXAHUMA, [TPOBEPAEMBIX HA OI'D I10 MATEMATUKE

Kon IIpoBepsieMBlii 2IEMEHT COAEPKAHUS

1 Uucna v BBIYUCTICHUS

1.1 HarypanbHsle u niensie yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCell

1.2 OOBIKHOBEHHBIE U IECSITUYHBIE TPOOU, IPOLIEHTHI, OECKOHEYHBIE TEPHOANYECKHE APOOH

1.3 PanmonanpHble yncia. Apudmernyeckue onepanuy ¢ paloHaIbHBIMU YHCIaAMH

1.4 JlelicTBuTenpHbIe yKcia. ApudMeTndeckue onepanny ¢ JeMCTBUTEIbHBIMU YHCIaMU

15 HpI/I6J‘II/I)KéI-£HBIe BBIUMCJICHMS], TIPaBUJIa OKPYIJIEHUS, IPUKHUIKA U OLICHKA pe3yJIbTara
BBIYHCIICHUI

2 Anrebpanyeckue BbIpaKEeHUs

2.1 bykBeHHBIE BbIpa)KEHHUSI (BBIPAKEHUSI C IEPEMEHHBIMU )

29 Crenensb c nenbiM nokasaresnem. CTeneHb ¢ paluoOHAIbHBIM MoKazaTeneM. CBoMcTBa
CTENEHU

2.3 MHorouneHsl

2.4 Anrebpanyeckasi 1poOb

25 Apudmernueckuit KopeHb HaTYpaIbHOH cTeneHu. JledcTBus
¢ apu(MeTHYECKMMH KOPHSIMHU HaTYpaJIbHOM CTENeH!

3 YpaBHEHMsI U HEPABEHCTBA

3.1 Ienble u po6GHO-panrioHanbHbe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

3.2 [{enpie u 1poOHO-panMOHATBLHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

33 Perrenue TeKCTOBBIX 3a1a4

4 YucaoBbIe TOCIEA0BATEILHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHNS IOCIEI0BATENLHOCTEH

4.2 Apudmerndeckas 1 reoMeTpuieckas nporpeccuu. opmya CI0KHBIX TPOIICHTOB




Kon [IpoBepsieMbIil AIEMEHT COAEPHKAHUS

5 DyHKINH
OyHK1UA, criocoObl 3ananus Gyakmuu. ['paduk Gyakmuu. Odmacte onpeneaeHus u

51 MHOXecTBO 3HaueHui pynkuu. Hymn ¢pynkuun. I[IpoMexyTKky 3HaKOIIOCTOSTHCTBA.

o [IpomexyTKHM MOHOTOHHOCTH (PYHKITUH. MaKCUMyMbl 1 MUHUMYMBbI ()YHKITHH.

Haubosnpiiee 1 HanmeHblee 3HaYeHne PYHKIIUN Ha TPOMEXKYTKE

6 Koopaunars! Ha IpsIMOI M INIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA INIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyrojabHUKu

7.4 OKpy>XHOCTb U KPYyT'

7.5 M3mepenne reoMeTpudecKux BEIMYHH

7.6 BekTopsl Ha iockocTH

8 BeposiTHOCTB 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHosxecTBa

8.5 I'padmr

YYEBHO-METOMYECKOE OBECIIEUEHUE OGPA30BATEJILHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ1S1 YUEHUKA
https://m.edsoo.ru

METOJNYECKUE MATEPUAJIBI JIJI51 YUUTEJLA
https://m.edsoo.ru

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET
https://m.edsoo.ru



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

