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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIISIETCS OJHHM M3 OIMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHWsA: OHA
o0ecrieurBaeT M3y4yeHUE APYTrUX TUCIUILIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOAOJDKEHHS OOpa30BaHMSA W B MOBCETHEBHON JKHU3HH.
PasButne y oOydamomuxcsi Hay4YHBIX MPEJICTaBICHUA O MPOUCXOKICHUU U CYIHOCTH
aredpanvecknx adCTpaKIHiA, CIOCO0E OTPAKEHUS MATEMATHYECKON HAYKOH SBJICHHUI U IPOIIECCOB
B MPUPOAE POJM MaTEeMaTHYECKOIO0 MOJIEIUPOBAHHS B HAYYHOM IIO3HAHWUW W B TPAKTUKE
croco0cTByeT (OPMUPOBAHUIO HAYYHOT'O MHPOBO33PCHHS M Ka4eCTB MBINUICHUS, HEOOXOIUMBIX
JUIS aJlanTallii B COBpeMEHHOM I poBoM obiecTBe. M3yuenue anredpsl odecreunBaeT pa3BUTHE
yMEHHS HAOII0/IaTh, CPABHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIILICHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOMU JIEHCTBUSL U BBIBOIBI, (DOPMYIHPOBATH
yrBepkacHus. OcBoeHHE Kypca anreOpbl OOECIeurMBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS
oOy4aroluxcs: OHM HCHOJb3YIOT JEAYKTUBHBIE W WMHIYKTHUBHBIE pAcCyKIeHHsS, 0000IIeHuEe U
KOHKpETHU3aInio, adcTparupoBanue u ananoruto. OOydeHue anredpe mpeanoyiaract 3Ha9nTeIbHBIH
00BEM CaMOCTOATEIBHON JAeSTEbHOCTH 00YYaIOIIUXCs, TOATOMY CaMOCTOSTEIbHOE PELICHUE 3a/1a4
SIBIIICTCS pean3aliieii 1eaTeIbHOCTHOTO MPUHITUIA O0YICHHUS.

B cTpykType nporpammsl yaeOHOTro Kypca «Anredpay Ui OCHOBHOTO 00IIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJICPKATEIHbHO-METOUYECKHE JIMHUU: «YWcaa W BBIYHCICHUS,
«AnreOpanuecKkue BBIPOKEHHUA», «YpaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxknas uz atux
COJIEPKATEIIPHO-METONYCCKUX JIMHUI Pa3BUBACTCS HA MPOTSHDKCHUM TPEX JIET M3YUYCHHS Kypca,
B3aMMOJICICTBYSl C JAPYTUMHU €ro JTUHUSMHU. B xone u3ydeHus ydeOHOro Kypca oOydaromuMmcs
MIPUXOJUTCS JIOTHYECKH PACCYyKIaTh, HCIIOIB30BATh TEOPETUKO-MHOKECTBECHHBIN sI3BIK. B CBs3H ¢
3TUM B TMporpaMMy YydeOHOro Kypca «AnredOpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTHKH,
MIPEICTaBIICHHBIE BO BCEX OCHOBHBIX pa3zeiiax MaTeMaTHIECKOTr0 0Opa30BaHUS U CIIOCOOCTBYIOIIHE
OBIIAJICHUIO 00YUYaIOIIMMHUCS OCHOB YHUBEPCAILHOTO MaTEMAaTHUECKOTO sA3bika. Colep>KaTeIbHON U
CTPYKTYPHOW OCOOCHHOCTBIO Y4YeOHOTO Kypca «Auredpay SBISETCS €ro HWHTETPHPOBAHHBIN
XapakTep.

Conepxanne nuHIA «UUCIIa U BRIYUCICHUS» CIIY’)KHUT OCHOBOH ISl TaJbHEHUINIEro U3y4CHHUS
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIMXCS JJOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHHS TOJh30BAThCS AITOPUTMAMH, a TaKXKe MPUOOPETCHUIO MPAKTUYCCKHX HABBIKOB,
HEOOXOMUMBIX IJI MOBCEAHEBHOW >XU3HU. Pa3BUTHE MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOIO
o011ero 00pa3oBaHUs CBSI3aHO C PAIIMOHATBHBIMU U UPPAIIHOHATBHBIMU YHCIIaMU, (POPMUPOBAHUEM
MIPEJICTABICHUM O JIEHCTBUTEIBHOM 4HKcie. 3aBeplICHHUE OCBOCHHS YUCIOBOH JIMHUU OTHECEHO K
cpenHeMy 001eMy 00pa3oBaHUIO.

Copep:xanue IByX anreOpanuecKux JUHUN — « Aredpandeckue BIpaKEeHUs» U «Y paBHEHUS
U HEPaBEHCTBa» CHocoOCTBYeT (HOPMUPOBAHHIO y OOYYAIOIIMXCS MAaTEMAaTHYECKOTro amrmapara,
HEOOXOAUMOro Ui peHIeHHs 3aJad MaTeMaTUKH, CMEXKHBIX MpPEIMETOB M MPAKTHKO-
OpPHEHTHUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOro o00mero oOpa3oBaHUs y4eOHBIN MaTepHai
TPYNIHUPYETCST BOKPYT PAllMOHAIBHBIX BhIpakKeHUH.. B 3amaum oOyuyeHus: anrebpe BXOIAT Takke
JaJIbHEUIIee pa3BUTHE AITOPUTMUICCKOTO MBIIIICHUS, HEOOXOAMMOTO, B YaCTHOCTH, JJISI OCBOCHHUS
Kypca HH()OPMATHKH, U OBIIaJICHHE HaBBIKAMU JETyKTUBHBIX PACCYKICHUH.

Copepxanrie  (yHKIIMOHATBHO-TpaQUUECKON  JMHWM  HAIGJICHO  HA  IOJYYCHHE
00y4aroIUMUCS 3HaHUN O (PYHKIHMSIX KaK BaKHEHIIeld MaTeMaTH4eCKONW MOJIENH JJIsl ONMUCAHUS U
WCCIIEIOBAaHMSI Pa3HOOOpA3HBIX TIPOLIECCOB M SBICHHA B Tpupone W oOmectBe. M3ydenue
MaTepuaiga CHocOOCTBYET pa3BUTHIO y OOy4aloUmMXcs YMEHHUS UCIHOJIb30BaTh pPa3iIHyuHbIC

BbIPA3UTENbHBIE CPEJCTBA $3bIKA MATEMAaTHUKU — CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauuecKue,
BHOCHUT BKJaJl B (JOPMHUPOBAHUE MPEICTABICHUI O POJIM MAaTEMaTUKHU B Pa3BUTUU LUBWIN3ALUHN U
KYJbTYpBI.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaercs y4eOHBIH Kypc «AnreOpay», KOTOPHIii
BKIIIOYAET CIIEAYIONIME OCHOBHBIC  pa3fensl  cojuepkaHus: «Yucma ¥ BBIYHCICHUSY,
«AnreOpanuecKue BIpKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha m3ydenne yueOHoro kypca «Anrebpa» orBogutcs 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Hezaenmo), B 8 kimacce — 102 gaca (3 waca B Hemenmwo), B 9 kiacce — 102 gaca (3 4daca B
HEJIENIO).



COJEP)KAHUE OBYYEHUA
7 KVIIACC

Yuciia 1 BLIYMCICHUSA

Jpobu 0ObIKHOBEHHBIE U AECATUYHBIC, IEPEX0]I OT OJHOMN (POPMBI 3amucu Apoodeii K IPyrou.
[IoHATHE palMOHAIBHOIO YHCIIA, 3AIMCh, CPABHEHHUE, YIOPAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
ApudmeTnueckue IEHCTBUS C pallMOHAIBHBIMU YKcIaMu. Perienre 3a1a4 U3 pearbHO MPaKTHKU
Ha YacTH, Ha IPOoOH.

Cremnenb ¢ HaTypalbHBIM IOKa3aTeleM: OIpejeNieHue, mpeoOpa3oBaHHe BBIPAKEHUN Ha
OCHOBE OIIpEJICJICHUS], 3aUCh OONBIINX 4yucel. [IpOomeHTsl, 3anmuck MPOLEHTOB B BUAE APOOH U
IpoOu B BHJIE MPOIEHTOB. Tpu OCHOBHBIC 33aJlaud HA MPOLEHTHI, PEIICHUE 33aJa4 U3 peallbHOMN
MPAKTUKH.

[IpuMeHeHre MPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTypAJIbHbBIX YHCE].

PeanbHbIC 3aBUCUMOCTH, B TOM YHCIIE IpsSMasi U 00paTHast IPOMOPIHOHATHHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepemeHHbBIE, YKMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEeMEHHOW. JlomycTUMBbIE 3HAYECHUS
nepeMeHHbIX. [IpeacTaBnenue 3aBUCMMOCTH MEXAY BeIWYMHAMU B BUAE GopMyibl. Berancienus
no ¢opmynam. IIpeoOpazoBanne OYKBEHHBIX BBIPR)KEHUH, TOXKJIECTBEHHO paBHBIC BBIPAKEHUS,
IpaBWiia MPeoO0pa3oBaHUs CYMM U TMPOW3BENCHUMN, MpaBHUIIa PACKPHITHS CKOOOK M MPUBEICHUS
MOIOOHBIX CITaracMbIX.

CBoiiCcTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM.

OpHowienbl U MHOrowieHbl. CteneHb MHorowieHa. CiojkeHue, BIYUTaHUE, YMHOXEHUE
MHOTOWIEHOB. DOpMyJibl COKpPAIIEHHOIO YMHOXEHHUS: KBaJpaT CyMMbl U KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHs, MpaBHia MpeoOpa3oBaHUsl ypaBHEHHS, PaBHOCHIBHOCTD
YpaBHEHUHU.

JluHeiiHOe ypaBHEHHWE C OJHOM NEPEMEHHOW, YHCIO KOpPHEW JIMHEMHOTO YpaBHEHHS,
pelieHre JIMHEWHbIX ypaBHeHUW. CocTaBieHUME YpaBHEHHMI IO YCIOBUIO 3adaudd. Pemenue
TEKCTOBBIX 33/J1a4 C [IOMOLIbIO YPABHEHUN.

JluneitHoe ypaBHEHHUE C ABYMS MEepeMEHHBbIMU U ero rpaduk. Cuctema ABYX JIMHEHHBIX
YpaBHCHHUU C ABYMs IMEpEMEHHBIMU. PerieHme cucTteM ypaBHEHUH CIOCOOOM IOJICTAaHOBKH.
[Ipumepsl perieHus: TEKCTOBBIX 3aa4 ¢ TOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKUUH

Koopaunara Touku Ha mnpsmoil. UucinoBele NPOMEKYTKH. PaccTrosiHue Mexay JByMs
TOYKaMU KOOPJAMHATHOMU IIPSIMOM.

[TpsimoyronbHast cuctema koopauHat, ocu Ox u (Oy. AOcuucca ¥ OpaMHATa TOYKHM Ha
KOOpAWHATHOHN mmiockocTH. Ilpumepsr rpadukos, 3amaHHbIX ¢Gopmynamu. UrteHune rpadukos
peanbHbIx 3aBucuMoctei. [lonstue ¢pynknuu. ['paduk dynknuu. CpoiictBa Gpynkumii. JIuneitnas
¢ynkuus, e€ rpapuk. ['padpuk pynkuuu y = [x|. [paduueckoe perienne TMHEHHBIX YpaBHEHUN H
CHUCTEM JIMHEHHBIX YPaBHEHUN.

8 KUIACC

Yucsia ¥ BbIYUCICHUSA

KBanpatHeiii kopeHb w3 uucia. [loHsTHe 00 wuppanuoHaTbHOM 4wHcle. JlecaTudHbIe
npUOIMKEHUsT UppalloHaNbHBIX yucell. CBoiCTBa apupMETHUYECKUX KBaIpAaTHBIX KOpPHEH M UX
NPUMEHECHUE K MPEOOPa30BAHHMIO YHCIIOBBIX BBIPAKCHHHA W BBIYHACICHUSAM. JIeHCTBUTEIIBHBIC
yucia.

Crenens c 1eNbIM TTOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3aluch YUCIIA.

Anredpanyeckne BbIPaKeHUSs

KBanpatHblii TpEXUIIEH, pa3ia0KeHUE KBAIPATHOIO TPEXWIEHA HA MHOKHUTEIIH.

Anrebpanueckas npoOb. OcHOBHOE CBOICTBO anreOpanueckoit apoou. CroxeHwue,
BBIUMTAaHUE, YMHOXKCHHE, JICJICHHE alreOpandeckux apoOei. PanmoHambHbIC BBIPRKCHHS U UX
npeoOpazoBaHue.



YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaJapaTHOro ypaBHeHMs. Teopema Buera.
Pemienne ypaBHeHUH, cBOAALIMXCS K JMHEHHBIM M KBajapaTHbIM. Ilpocreiimme apoGHO-
paluOHaIbHbIE YPABHEHUS.

I'paduueckass nHTepnperanus ypaBHEHMH C JBYMs IE€PEMEHHBIMU M CUCTEM JIMHEHHBIX
YpaBHEHUH C ABYMs NIEpeMeHHBIMU. [IprMephl perenus cucTeM HEJIMHEWHBIX YPABHEHUN € IByMS
IepEeMEHHbIMU. PellieHrne TeKCTOBBIX 3314 ajaredpandyeckuM crocoooM.

YucnoBble HEpaBEHCTBA M UX CBOMCTBAa. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIuHelHble HepaBeHCTBa C OJHOM mepeMeHHOH. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOW ITIEPEMEHHOM.

DOyHKUUH

[onsarne Gynkumu. O6MacTh ONpeAeTeHUS U MHOXECTBO 3HadeHHH (yHKuuu. CrocoOs
3aanusl QyHKIUIL.

I'padux ¢ynxuuu. Yrenue cpoiictB QyHkuuu no e€ rpaduxy. Ilpumepsl rpadukos
(GYHKLHMH, OTpaXXaOLINX pPeabHbIE IPOLECCHI.

@OYHKIMM, ONUCHIBAIOIIKE MPSAMYIO M OOpAaTHYIO IMPONOPLHUOHAIBHBIE 3aBUCUMOCTH, HUX
rpadpuxu. OyHKIMN y = x2, y = x3, y = x, y=|x|. I'padmueckoe pemieHne ypaBHEHUI U CUCTEM
YPaBHEHUH.

9 KVIACC

Yuciaa ¥ BbIYMCICHUA. PalmoHaIbHBIE YKCIa, UPPALMOHAIBHBIE YHUCIIA, KOHEYHBIE U
OeCcKOHEUHbIE AeCATUYHbIE IpoOu. MHOXKECTBO AEHCTBUTEIbHBIX YHCEN, JEHCTBUTENIbHBIE YHCIA
KaKk OECKOHEYHBIE IECITUYHBIE IpoOH. B3anMHO 01HO3HAUYHOE COOTBETCTBUE MEKIY MHOKECTBOM
JEHCTBUTENIBHBIX YACET U KOOPAUHATHON IPSIMOM.

CpaBHEHHE JCHCTBUTEIBHBIX YHCEN, apu(PMETHYECKHe NEHCTBUS C JIEHCTBHTEIHHBIMH
YHUCJIAMHU.

[Ipnbnmx€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTb MpUOMMKEHUsS. OKpyrJieHHe YHUCEll.
[Tpukuaka v OLieHKa pPe3yIbTaTOB BEIYUCICHUI.

YpaBHeHus U HepaBeHCTBA. JInHeliHOe ypaBHEeHME. PelleHne ypaBHEHUN, CBOAAIIMXCSA K
JIMHEVHBIM.

KBagparnoe ypaBHeHue. Pemienue ypaBHEHHH, CBOASIIMXCA K KBaJpaTHbIM. bukBanpaTtHoe
ypaBHeHue. [Ipumepsl penieHus ypaBHEHUH TPETbE U YETBEPTOM CTEIIEHEM Pa3JIOKEHUEM Ha
MHOHTEIIH.

Pemenue npoOHO-palMoHaNbHBIX ypaBHEHUH. PelieHne TekcToBbIX 3a/1a4 allre0panyeckum
METOJIOM.

VYpaBHeHUe ¢ OBYMs INEpeMEHHbIMH M ero rpaduk. PemieHue cucteMm IBYX JIMHEHHBIX
YpPaBHEHUN C JBYMs IIEpEMEHHBIMU. PemieHue cucTeM JABYX YpPaBHEHMH, OZHO M3 KOTOPBIX
JUHENHOe, a JIpyroe — BTOpOW cTemeHu. I'paduueckas MHTEpIIpeTalusi CUCTEMbl YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemnienne TeKCTOBBIX 3ajjau ajredpanyeckuM crocoOoM. UYMciIoBble HEpPABEHCTBA U UX
CBOMCTBA. PenieHue NMHEHHBIX HEPAaBEHCTB C OJHOM IEpEeMEHHOM. PelieHue crucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mnepemeHHOW. KBanparnele HepaBeHcTBa. ['padmueckas HHTEpripeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMECHHBIMH.

®ynkuuu. Ksanparnunas ¢ynkuusa, e€ rpapux u cpoictBa. IlapaGosa, KoOpIuUHATHI
BEPIINHBI TapadoJIbl, OCh CHMMETPHUH MTapaloJIbL.

I'paduku pynkumit: y =kx, y=kx+b,y=k/x,y=x3,y= VX, y = |x| , ¥ BX CBOJiCTBA.

Yucii0Bble 0CJIE10BATEIBHOCTH U NPOrPECCUH

[TonsiTe YKMCIIOBOM IOCIIENOBATEIBHOCTU. 3aJaHHUE I1OCIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyoit u GopmyIIoi n-To WieHa.

Apudmernueckas u reomerpudeckas nporpeccud. @opMyiibl #-ro wieHa apuMeTuuecKon
Y TEOMETPUYECKON IIPOrPECCHUM, CYMMBI IIEPBBIX 71 YJIEHOB.

N300pakeHre uieHOB apu(METHYECKOW M TI'eOMETPUYECKOl mporpeccuil Toukamu Ha
KOOPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 AKCITOHEHIIMATIbHBIA pOCT. CII0KHbIE IPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PpPe3yabTaThl OCBOCHHUS TMPOrpaMMbl  y4eOHOTO Kypca «Anredpa»
XapaKTEePU3YIOTCS:

1) naTpuoTnyecKoe BOCIUTAHUE:

MpOSIBJICHUEM HWHTEpeca K TMPONUIOMY W HACTOSAIMIEMY POCCHUCKOM MaTEeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHWEM K JOCTHDKCHHSIM POCCHMCKHX MAaTEMaTHMKOB W POCCHHCKOH
MaTEeMaTUYECKOU IIKOJIBI, K UCIOJIb30BAHUIO ATUX JIOCTHKEHUHN B IPYTrUX HayKaxX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHCHHIO OOS3aHHOCTEH TpaKAaHWHA W peaju3alliyd ero IIpas,
MPEJICTABICHHEM O MAaTEeMaTHYEeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLEAYp TpaKAaHCKOro oOmiecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJICHUIO JTHYECKUX MPOOJIEM, CBS3aHHBIX C IMPAKTUYCCKUM IMPUMEHEHUEM JOCTHIKECHUI
HAYKH, OCO3HAHHEM BaKHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy/i0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE YYacTHE€ B pEIICHUU MPAKTUYECKUX 3aJlad MaTeMaTH4eCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHYE€CKOr0 OOpa30BaHUs Ha MPOTSKECHUU BCEH
JKU3HU JUISL YCTICIIHOM Tpo(hecCHOHANBbHOM AESITENbHOCTH M Pa3BUTUEM HEOOXOAUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHHUEM HWHIWBHUIYAJIbHOM TpaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUN, YMEHHUIO BUICTh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

OpHUEHTAIle B NEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOABI M O0OIIEeCTBa, MNOHHMMaHUEM
MaTeMaTHYeCKON HayKH KakK cQepbl YelIOBEYECKOM [esATENbHOCTH, STamoB €€ pa3BUTUS U
3HAYUMOCTHU ISl Pa3BUTHS LIUBHJIM3AIMHU, OBJIAJICHUEM SI3IKOM MAaTEeMaTHKU M MaTEMaTUYECKON
KyJIbTYpOH Kak CpEICTBOM I[IO3HAHUS MHpaA, OBJQJCHUEM NPOCTCHIIMMU HaBBIKAMH
MCCJIEI0BATENbCKOM JIEATEIbHOCTH;

6) pusuyeckoe BocnuTaHue, GOpMUPOBAHUE KYJIbTYPbI 310POBbSI U IMOLMOHAIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO ITPUMEHATHh MaTEMaTHUYECKUE 3HAHHUS B MHTEPECaxX CBOETO 3JI0POBbS, BEICHHS
3JI0pOBOTO 00pa3a >KU3HH (30pOBOE MUTAHHUE, COAIAHCUPOBAHHBIN PEXHUM 3aHATHA U OTbIXA,
perynspHas (u3nueckas aKTUBHOCTH), c(HOPMHPOBAHHOCTHIO HaBbIKA pediekcuu, MpU3HAHUEM
CBOETO IpaBa Ha OMMOKY U TAKOTO K€ IpaBa APYyroro 4ejJoBeKa;

7) 3K0JIOTHYECKO€e BOCTIMTAHHUE:

OpUEHTAlIMEeH HAa MPUMEHEHUE MAaTeMAaTHYECKUX 3HAHHWM IS perieHus 3aiad B 00JacTH
COXPAHHOCTH OKpY)Kawlleld cpeapl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCIICACTBHMA JUISI OKPYXKAIOMIEH CpeIbl, OCO3HAHUEM TIJIO0AIILHOTO XapakTepa JKOJIOTHYECKUX
npo0JieM U MyTel X peleHus;

8) ajanTauus K N3BMEHAIIIUMCS YCJIOBUSM COLMATbHON M MPUPOJTHON Cpe/bl:

TOTOBHOCTBIO K JCHCTBHSM B YCIOBHUSX HEONMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO JIESITeIIbHOCTh, B TOM YHUCJIE YMEHUE YUYUTHCS Y JNPYTUX
J0JIel, TPHOOpeTaTh B COBMECTHOM IEATEILHOCTH HOBBIC 3HAHMS, HaBBIKM M KOMIICTCHIIUU M3
OTIBITA JIPYTHX;



HEOOXOJIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWI, B TOM YHUCIIE (OPMYJIUPOBATH UJICH,
MIOHSTHS, TUTIOTE3bl 00 OOBEKTaX W SBICHUSAX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATH
NeQUIUTBI COOCTBEHHBIX 3HAHUW M KOMIIETCHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATh MPUHUMACMbIC PEIICHUS W JCHUCTBUS,
(bopMyIHPOBAThH M OIICHUBATH PUCKHU M MOCCACTBHS, HOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI
IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUSI
Ba3oBble joruveckne aeicTBUA:
®BBISIBJIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC IMPH3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSATHH, OTHOLICHHH MEKIY MOHATHAMH, (OPMYJIUPOBATH ONPEIACICHHS IMOHITHH,
yCTaHABJIMBATh CYIICCTBEHHBIN NPU3HAK KJIacCH(HUKAIIMU, OCHOBAHUS Il 0000IICHUS U
CPaBHEHHUS, KpUTEPUU TTPOBOJIMMOTO aHAIIN3A;
® BOCIIPUHUMATh, (OPMYJIHPOBATh M IPEOOPA3OBBIBATh CYXICHHUSA: YTBEPAHUTEIBHBIC U
OTpHUIATEIIbHBIC, SMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,
® BBISIBJIATh MATEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHUBOpEYHs B (akTax,
JAHHBIX, HAONIOJICHUSX W YTBEPXKACHUSAX, NpPEJIarath KPUTCPHHU IS BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUH;
e ic/iaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX W HMHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIFOUCHHUI TI0 aHAJIOTHH;

® pa30upaTh JI0KA3aTEILCTBA MATEMAaTUYCCKUX YTBEPXKICHHUN (MIPSAMBIE U OT MPOTUBHOIO),
MPOBOJMTH CAMOCTOSATEIHHO HECIOKHBIC JI0OKA3aTeIhCTBA MAaTEMATHYECKUX (HAKTOB,
BBICTPANBAaTh apTyMEHTAIUIO, TIPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIC PACCYKICHHUS,

® BEIOMPATH CIIOCO0 penieHus yaeOHO 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMPATh HAN0O0JIEE TOIXOASIIHNHA C Y4ETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebcKue 1eHCTBUS:

® [ICIT0JIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIIbCKII HHCTPYMEHT IMO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (DUKCHUPYIONIME MPOTUBOPEUUE, MPOOIEMY, CaMOCTOSTEIBHO YCTaHABIUBATh
HCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHCHIC;

® [IPOBOJIUTH TI0 CAMOCTOSATEIBHO COCTAaBICHHOMY IUIAHY HECJIOKHBIA OSKCIICPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHKE IO YCTAHOBICHUIO 0COOEHHOCTEH MaTEMAaTHIECKOTO 00BEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXTy COOOI;

® CAaMOCTOSATEIBHO (POPMYJIMPOBATH O0OOIIEHUS M BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO

HAOJIIO/ICHUS, WCCIICOBAaHUs, OICHUBATH JOCTOBEPHOCTH IOJIYYCHHBIX PE3YJIBTATOB,
BBIBOJIOB Y 000OILEHNI;
® [I[POrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEIIOIOKCHHS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.
Pabora ¢ undopmaumei:

® BBISIBJIATH HEJAOCTATOYHOCTh U M30BITOYHOCTh WH(POPMAIINHU, JAHHBIX, HEOOXOIUMBIX JIJIS

pelICHHS 3a/1a4H;

® BEIOMpATh, AHAIM3MPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIHIO

pa3InYHBIX BUAOB U (POPM NpECTaBICHHUS;

e BEIOMpaTh (popMy TpeCTaBICHHUS HHPOPMAIMU W WUTIOCTPUPOBATH pElIacMbIe 3ajadu

CcXeMaMH, AruarpaMMaMu, HHOU rpaduKoi U HX KOMOWHAIMSIMH;
® OIICHUBATh HAJE&KHOCTh MH(DOPMAIMK 10 KPUTEPHUSIM, MPEAIOKCHHBIM YUUTEICM WU
C(OPMYJITHPOBAHHBIM CAMOCTOSITEIIHLHO.
KoMMyHHUKATHBHBbIE YHHBepPCaJIbHbIE Y4eOHbI€ el CTBHUA:
® BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHHS B COOTBETCTBHU C YCJIOBHUSAMH M IICIIIMHU
oOIIeHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3pPCHHS B YCTHBIX H



INUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELICHMs 3a/aud, KOMMEHTUPOBATh

IIOJIy4E€HHBIN PE3yJIbTAT;

®B X0j/i¢ OOCYXJICHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIA€MOW TEMBI, TPOOJIEMBI,
pelaeMoi 3a/1auu, BHICKa3bIBATh MJIEH, HAllEJICHHbIE HA OUCK PELICHUs, COMOCTABIAT
CBOM CY)KJIEHUS C CY)KJEHUSMU JIPYIrUX YYaCTHUKOB JMAJIOra, OOHAPYKUBATh PA3INUUE
U CXOJACTBO MO3ULIMH, B KOPPEKTHOH ¢opme (HopMyIHpoBaTh Ppa3HOINIACUS, CBOU
BO3paKEHUS;

® [IPEJCTABIATh PE3YJIbTAThl PELICHUs 3a7ayd, SKCHEPUMEHTAa, MCCIEOBaHUS, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OopMaT BBICTYIUIGHHS C YYETOM 33134 NPE3CHTAMH H
0COOEHHOCTEH ay TUTOPUH;

® [[OHUMAaTh U HCIOJb30BATh NMPEUMYILECTBA KOMaHIHOW M MHAMBUAYaJIbHOW pabOThl MpHU

peleHnn yueOHbIX MaTeMaTHUECKUX 33]1a4;

® [[PUHUMATh 1I€JIb COBMECTHON JESATENIbHOCTH, IJIAHUPOBATh OPraHMU3aI[MI0 COBMECTHOM

paboThl, pacnpeAessaTh BUAbl paboT, 10roBapuBaThcs, 00CYKIaTh IPOLECC U PE3yJIbTaT
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

® y4yacTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CykaeHMs,, OOMEH MHEHUSMHU, MO3TOBBIE

HITYPMBI U JPYTUE), BHIIOIHATH CBOK YacTh PabOThl M KOOPIUHUPOBATH CBOU JICHCTBUS
C APYTMMH YJIEHAaMU KOMaHJbl, OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMHA MPOIYKT
10 KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUS.
PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe AeiicTBUS
Camoopranuszanms:
® CaMOCTOATEJIBHO COCTABIIATH IJIaH, AITOPUTM PELIeHUs 3a/laui (WK ero 4acThb), BBIOMpaTh
Croco0 pemieHusi ¢ y4ETOM HMMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yu€TOM HOBOH MH(OpMAIIHH.
CaMOKOHTPOJIb, 3MOLHOHAJIBHBIH HHTEJIEKT:
®BJIJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJII Mpolecca M pe3yjbTaTa pelieHUus
MaTeMaTHYeCKOH 3aJjauu;
® [IPEIBUAETh TPYIHOCTH, KOTOPble MOI'YT BO3HMKHYTb IpU DPELIEHUU 3a]aud, BHOCUThb
KOPPEKTHBHBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHUE pE3yJbTaTa AESITEIbHOCTH IOCTABJIEHHOM LIEIH U YCIOBHUSM,
OOBSICHATH MMPUUYUHBI JOCTHXKEHUS WM HEAOCTHKEHHS 1IeJIM, HAXOUTh OIIMOKY, 1aBaTh
OLIEHKY NMPUOOPETEHHOMY OIIBITY.
NNPEJMETHBIE PE3YJIbTATbBI

K konmy oOyduenus B 7 KJjacce OOYYArOIIMICS TMONYYUT CIEIYIONIUE IPEIMETHBIC
pe3yJbTaThI:

Yuciia 1 BHIYHCICHUSA

BbimonHATh, coderas ycTHblE W HUCbMEHHBIE INMPHUEMBI, apudmMeTHuecKkue AEHCTBUS C
palMOHAIbHBIMU YU CIIAMHU.

HaxoauTe 3HaueHMs] 4YMCIOBBIX BBIPAKEHWM, NPUMEHATh pa3HOOOpa3Hble CIIOCOOBI U
npuéMbl  BBIYUCICHHS 3HAYCHWW JApPOOHBIX BBIPAKECHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JIeCATUYHbIE JpoOu.

[lepexoautb OT OgHONM (QOpPMBI 3amMcCHU YUCEN K APYroi (mpeoOpa3oBbIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JIECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYIHYIO IPOOB).

CpaBHUBATh U YHIOPSA0YMBATh PALIMOHAIBHBIE YUCIIA.

OxpyrsTh unca.

BbInonHAT NPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCICHHUN, OLIEHKY 3HAUEHHUH YHMCIIOBBIX
BbIpa)kKeHU . BBINONHATE 1EHCTBUSI CO CTENEHAMHU C HaTypaJbHbIMU I10KA3aTEIISIMHU.

[IpumeHsTh IpU3HAKK JEIUMOCTH, Pa3I0KEHUE HA MHOKUTENH HaTypaJIbHbIX YUCEIL.



Pemlatp mpakTUKO-OPHUEHTHUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOILIEHHEM BEJIMYUH,
IIPONOPLUOHAIBHOCTBIO BEJIMYHH, IIPOLIEHTAMU, HUHTEPIPETUPOBATh PE3YJIbTATHI PEIICHUS 3a]1a4 C
y4€TOM OrpaHUYEHUI, CBS3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbIX OOBEKTOB.

Aaredpanyeckue BbIpasKeHUSs

Hcnonp30BaTh anredpandeckyrd TEPMUHOJIOTHIO M CUMBOJHUKY, MPUMEHSAThH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPQXKECHUI MTPH 3a/1aHHBIX 3HAYCHHSIX IEPEMEHHBIX.

BeimonHATh peoOpa3oBaHus LENOT0 BBIPAKECHHUS B MHOTOWIEH MPHUBEICHHEM MOJ00HBIX
CJIaraeéMbIX, PaCKpPbITUEM CKOOOK.

BBIONHATE yMHOXKEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha MHOTOYJIEH,
OPUMEHATH (QOPMYJIBI KBapaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3lokKEHUE MHOTOYJICHOB HAa MHOXHTEIM C IHOMOUIbIO BBIHECEHUS 3a
CKOOKHM OOIIEr0 MHOXHTENs, TPYNIUPOBKU CJIaraeMbIX, MPUMEHEHUs (GOopMyll COKPaIIEHHOTO
YMHOKCHHUS.

[TpumensTh IpeoOpa3oBaHKsl MHOTOYWICHOB JJISl PEIICHUS Pa3InYHbIX 33/1a4 U3 MAaTEMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATYpaJbHBIMH IMOKa3aTeIsIMH Ul MpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPUMEHSS IpaBwia MEpexola OT
HCXOJIHOTO YpaBHEHMS K paBHOCUIbHOMY eMy. IIpoBepsTh, SBIs€TCA JM YUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METOIbI IPU PEIICHUH TUHEHHBIX YPABHEHUN U UX CUCTEM.

[MonGupaTs mpUMepHI Map YKCEN, SIBISIOLINXCS PEIICHHEM JIMHEHHOTO YpaBHEHUS C JIBYMsI
MIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEHMHOrO YpaBHEHUS C JBYyMs
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUSL.

Pemate cucreMbl ABYX JIMHEMHBIX YpPAaBHEHMH C JByMs IIEpEMEHHBIMH, B TOM YHCIE
rpauUYECKH.

CocTaBisiTh W pelaTh JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHUH I10
YCIIOBHIO 33Ja4d, HMHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadyd IMOJyYEHHbIN
pe3ynbTar.

DOyHKUUH

N3o0paxaTs Ha KOOPJIMHATHON MIPSIMOI TOYKH, COOTBETCTBYIOIIME 3aIaHHBIM KOOPAHHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIC TPOMEKYTKH Ha aNreOpandeckoM s3bIKe.

OtrmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduxu nuHeHbIX QyHKIuA. CTpouts rpaduk QyHKIMU y = [X|.

OnuceiBaTh ¢ NOMOIIbIO QYHKIMI U3BECTHBIE 3aBUCUMOCTH MEK/Y BETUUMHAMU: CKOPOCTD,
BpEMsi, pacCTOSIHUE, IIeHa, KOJIHYECTBO, CTOMMOCTh, IPOU3BOIUTEIHHOCTD, BpeMs, 00BEM pabOTHI.

Haxoaute 3HaueHune GyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crnocod MpeacTaBiIeHUS U aHanu3a HHQPOpPMAIMH, U3BIEKATh U
HUHTEPIPETHPOBATH MHPOPMAIUIO U3 TPa(UKOB peaNbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koHiy oOydenuss B 8 kJiacce oOy4aroumuiicss MOJIYYUT CHEAYIOLIUE TMPEIMETHbBIE
pe3ybTaThl:

Yucsia ¥ BbIYUCICHUSA

Hcnonp30BaTh HadyalbHBIE IPEACTABICHUS O MHOYKECTBE JECUCTBUTENBHBIX YHUCET UL
CpPaBHEHHMSI, OKpPYIJCHUS U BBIUMCICHUN, H300pakaTh JEWCTBUTENbHBIE YHUCIIa TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpumeHsTh MOHATHE apU(METHIECKOTO KBaAPATHOTO KOPHS, HAXOIUTh KBaJI[PaTHBIE KOPHHU,
UCTIONB3YSl TPH HEOOXOIUMOCTH KaJbKyJSATOP, BBIMOIHATH NpeoOpa3oBaHUS BBIPAKCHUH,
coJiepXkKalliX KBaJpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MalbIX YHCEJI C IMOMOILBIO JIECATUYHBIX JApoOei u
crenene yucina 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsTH TOHATHE CTENEHW C IEeNBIM II0Ka3aTesieM, BBIMOIHATH IMPEOOpa3OBaAHUS
BBIPAXCHUH, CONEPIKALUX CTENEHU C LIEIBbIM II0KA3aTEIIEM.

BBIMONHATE TOXIECTBEHHBIE MPEOOPA3OBAHMS PALMOHATIBHBIX BBIPAKCHHH Ha OCHOBE
IpaBuJI JeMCTBUIM HAJl MHOTOWIEHAMH U alreOpanyeckKuMu JpoOsMu.

PackiiagpiBaTh KBajipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpumeHsTh peoOpa30BaHus BIPAXKEHUHN Ul PEIIEHUsS Pa3IMYHbIX 33/1a4 U3 MaTEMaTHUKH,
CMEXHBIX [IPEIMETOB, U3 peaIbHON MPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

Pematps nuHeiHble, KBaJApaTHbIE YpaBHEHUS U pallOHAIbHBIC YPABHEHMs, CBOASIIUECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYyMs IEPEMEHHBIMMU.

[IpoBoauTH IIpOCTEHIINE UCCIIEIOBAHNS YPABHEHUM M CUCTEM ypaBHEHUM, B TOM 4HUCIE C
IpUMEHEeHHEeM rpaduuecKux NpecTaBieHui (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHUE UJIM cHCTeMa
YpaBHEHUH pELlEeHUs], €CIIU UMEET, TO CKOJIBKO, U TIpOoYee).

[lepexoaute OT ciIOBECHOW (GOPMYJIUPOBKM 3aiaud K e€ aureOpandeckod MoJenu ¢
MIOMOUIbIO COCTABJICHUS YPAaBHEHUS UJIM CUCTEMbI YpaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJja4H [IOJIyYE€HHBIN pe3yJIbTar.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH, PEllaTh JUHEHHbIE
HEpaBEHCTBA C OJHOW NEpPEeMEHHOHM M HX CUCTeMbl, JaBaTh IpaUUECKyl0 WIIOCTPALHIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKUUH

[lonumarsb U UCIOJIB30BATh (PYHKIIMOHAIbHBIE MOHATHUS U SI3bIK (TEPMHUHBI, CAMBOJINYECKUE
0003HaYeHHUsI), ONPENEIATh 3HaUeHUEe (YHKLUHU IO 3HAYEHUIO apryMeHTa, ONpeeNsTh CBOHCTBA
dyHKIMH 110 e€ rpaduKy.

Crpouts rpaduku 3JeMEeHTapHbIX GYHKLIUN BUA:

y=k/x, y =x2, y = x3,y = [x|, y = Vx, onucsIBaTh CBOMCTBA 4MCIOBOI DYHKIMK 110 €&
rpaduxky.

K konmy oOyduenus B 9 Kjacce OOYyYarOIIMICS TMONyYUT CIEIYIONIUE IPEIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BHIYHCICHUSA

CpaBHUBATh ¥ yNIOPSA0YMBATh PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BoinonusaTe apudmernyeckue AEMCTBUS C pallMOHAIbHBIMU YHCIAMH, COYETasl YCTHBIE U
IMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIUMCIICHUS ¢ UPPALMOHAIBHBIMU YU CIIAMHU.

HaxonuTh 3HaueHus creneHeil ¢ IeJbIMU MOKA3aTeNsIMU U KOpPHEH, BBIUMCIATh 3HAUEHUS
YHCJIOBBIX BBIPA)KCHUH.

OkpyrisTh JAEUCTBUTEIbHBIE YHCIA, BBIIOJIHATh MNPUKUAKY pe3yibTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPaKEHUH.

YpaBHeHus 1 HepaBeHCTBA

PemaTs uHENHBIE U KBaIpaTHBIE YPAaBHEHUS, YPABHEHMSI, CBOASILNECS K HUM, IPOCTEMIINE
JIpOOHO-pallMOHATIBHBIC YPABHEHHUSL.

Pematp cucreMbl AByX JIMHEWHBIX YPaBHEHHMH C JIByMsI IIEPEMEHHBIMM M CUCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemate TekcroBble 3amaud  anreOpamvyeckuM CIOCOOOM € IIOMOIIBIO COCTABICHMS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMsI IEPEMEHHBIMH.

[TpoBoauTh mpoCTENIINE UCCIENOBAaHUS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHCIE C
IPUMEHEHNEM IrpapHUuecKuX MpeacTaBieHul (YyCTaHaBIMBaTh, UMEET JIM YPaBHEHUE UM CUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIbKO, U TIpoyee).

Pemate JnMHeliHBIE HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peEIlIeHUE
HEPABEHCTB Ha YUCJIOBOM IIPSIMOM, 3aIIMCBIBATH PELLIEHUE C IIOMOIIBIO CUMBOJIOB.



Pemath cucTeMbl TUHEHHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOUYAIOIINE KBAIPAaTHOE
HEPAaBEHCTBO, M300pa)KaTh PEIICHWE CHCTEMbl HEPABCHCTB HA YMCJIOBOW MPSMOM, 3alMCHIBATH
pEIICHHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a71a4.

DOyHKUUH

PacrioznaBath yHKIIUM H3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKH PACIIONIOXKCHHUE Ha
KOOPJMHATHOM TIOCKOCTH rpadukoB GyHKIMN Buaa: y = kx, y =kx + b, y =k/x, y = ax2 + bx + ¢,
y=x3,y= VX, ¥ = |x|, B 3aBUCIMOCTH OT 3HAUYEHUH KOIPPUIIMCHTOB, ONMHMCHIBATHL CBOWCTBA
byHKIHIA.

Ctpouth M M300pakaTh CXEMATHYECKH TpadUKH KBAJAPATHYHBIX (YHKIHH, OIHMCHIBATH
CBOICTBa KBaIpaTUUHBIX (PYHKUIUN MO UX rpaduKam.

PacrioznaBath kBajipaTHUHyI0 QyHKIHIO IO HOpMyIie, MPUBOJAUTH MPUMEPHI KBaIPATHYHBIX
byHKIUI U3 peanbHOMN XKU3HH, (PU3UKH, TEOMETPHUH.

YucioBbIe MOCT€T10BATEILHOCTH H MPOrPecCuH

PacrioznaBath apuMETHUECKYI0 U T€OMETPHUYECKYIO0 MPOTPECCHM MPHU Pa3HBIX CHOCOOax
3a7aHus.

BoInonHATh BBIYUCIEHUS C HCIONb30BaHHEM (OpPMyNT N-ro wieHa apudMeTudeckor u
r€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N YICHOB.

N300pakath 4ICHBI IMOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHOHN TIOCKOCTH.

PemaTe 3a1aun, CBA3aHHBIE C YHCIIOBBIMH IIOCJIEI0BATEILHOCTIMH, B TOM YHCIIE 3aa4H U3
peanbHO JKU3HHU (C HCTIOIb30BAHUEM KalIbKYISATOPA, HU(POBBIX TEXHOIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnuectBo yacoB
Ne HaumeHnoBanue Konr | Ilpax ?Jile(;ng::Z;’le
n/-n pasIeIon " Tem o o olé a:'f)OBaTeJILHLIe
NPOrPaMMBI Bcero HbIe KHe p
pabor | pabGor | PeCypchbl
bl bl
1 Yuciia WU BBIYKCICHUS. 25 1 bubnmoreka HOK
PanmonansHble yncia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 27 1 bubnnoreka HOK
BBIPOKCHUS https://m.edsoo.ru/7{415b90
3 YpaBHeHust u 20 1 bubnuoreka HOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunatst u 24 1 bubanoreka HOK
rpaduknu. OyHKIIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME U 6 1 bubnnoreka HOK
00001IeHIEe https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO 102 5 0
YACOB I10 ITPO'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoaunuyecTBO 4acoB
Konr | IIpak DIeKTPOHHbBIE

e HaumeHnoBanue P —
11/-1'1 paieJion " Tem . e 01% a3pOBaTeJIle>Ie
TPOrpaMMbI Bcero HbIe KHe p
pabor | paGotr | Pe€Cypchl
bl bl
1 Uucma u  BBIYKUCICHUS. 15 bubnuoreka LHOK
KBanparusie KOpHU https://m.edsoo.ru/7f417af8
, | e e BiGueros 1ok
H https://m.edsoo.ru/7f417af8
MoKazaTelieM
Anrebpanyeckue EubmoTexa [TOK
3 BBIPAKEHHUSI. 5 1

https://m.edsoo.ru/7f417af8

KBagparsslii TpExusneH

Anrebpanyeckue
4 BBIPAKCHMUSL. 15 1
Anrebpanyeckas 1po0b

bubnnoreka HOK
https://m.edsoo.ru/7f417af8

YpaBHeHus u
5 HEpPAaBEHCTBA. 15 1
KBagpatHble ypaBHEHUS

bubnuoreka LHOK
https://m.edsoo.ru/7f417af8

6 renanenerna, Crcrevm | 13 BuGmorera LOK
P . https://m.edsoo.ru/7f417af8
ypaBHEHUH
7 eanencr e | BuGorexa LOK
p ' https://m.edsoo.ru/7f417af8
Hepasencrsa
] DyHKIUN. OCHOBHEBIE 5 bubnuoreka LHOK
[MOHATHUS https://m.edsoo.ru/7f417af8
9 OYHKIUH. Yucnossie 9 bubnnoreka HOK
byHKINN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE u 6 ) bubnuoreka HOK
00006111EH1E https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoauuecTBo 4acoB

Kon 1pa DJIEeKTPOHHbIE
Ne HanmenoBanmue pa3aesioB Tpoa | KTHY | (udpossie)
n/n | W TeM mporpamMmsI Beero | PHP! | €CKM | oGpasoBaTenbHbie
¢ ¢ pecypchbl
pado | pado
ThI ThI
1 Uuciia W BBIYMCIICHUS. 9 bubnmoreka HOK
JlelicTBUTEIbHBIC YHCIIA https://m.edsoo.ru/7f419d08
, | e o e | ey
P . a https://m.edsoo.ru/7f419d08
IIEPEMEHHOMN
3 VYpaBHEHUSI U HEPABEHCTBA. 14 1 bubnuoreka HOK
CucTeMbl ypaBHEHHH https://m.edsoo.ru/7f419d08
4 VYpaBHEHHsST U HEPABEHCTBA. 16 1 bubnuoreka HOK
HepaBencraa https://m.edsoo.ru/7f419d08
bubnuoreka LHOK
> Dynxunn 16 ! https://m.edsoo.ru/7f419d08
6 Yucnossie 15 1 bubnmoreka HOK
MOCJICAOBATEIIHHOCTH https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 00600IICHUE, 13 1 bubnnoreka LHOK
CUCTEMATH3AIIVsI 3HAHHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 6 0

110 ITPOTPAMME



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

IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

7 KJIACC

Kon
npoBepsie
MOI0
pe3yJabTa
Ta

IIpoBepsiemble  mpeaMeTHbIE  Pe3yJabTAThl  OCBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHusl

1 Yucna U BRIYUCICHUS

BBIHOJ'IHHTL, CoucCTast YCTHbIC H IIMCBMCHHBLIC HpI/IéMLI, apH(bMCTH‘ICCKI/Ie

1.1 .
JACUCTBUSA C pallMOHAJIbHBIMU YU CJIaMHU

HaxomuTh 3HaYeHWs YMCIOBBIX BBIPAXCHHUH, NMPUMEHATH pPa3HOOOpa3HEIC
1.2 CrocoObl M TPHUEMBI BBIYMCICHHS 3HAYCHHH JAPOOHBIX BBIPAXKCHHH,
CoJIepKanIX OOBIKHOBEHHBIC U ICCATUIHBIC IPOOH

[lepexoauts oT ogHON (hOpMBI 3amuicH YUcen K Apyroi (mpeoOpa3oBhIBATH
1.3 JECATUYHYIO pOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YACTHOCTH, B OECKOHEUHYIO ACCITHYHYIO IPOOB)

1.4 CpaBHUBATh U YIOPSI0UMBATh PallMOHAJIbHbBIE YHCIA

1.5 OKpyTJIATh Yncia

BpIONHATE DPUKMAKY M OLEHKY pe3yJbTara BBIYUCICHUH, OLEHKY
1.6 3HAQYCHUI YHUCIIOBBIX BBIPAXXCHUN. BBINOIHATE ACUCTBUSA CO CTEHNEHSAMH C
HaTypaJbHBIMU IIOKA3aTEIIMU

HpI/IMeHHTL IIPpU3HAKHU ACIIMMOCTH, Pa3JI0KCHHUEC Ha MHOXHUTCIN

L7 HATYpaJIbHBIX YHCel
Pemate mpakTUKO-OpUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C OTHOIIECHUEM

18 BEJIUYMH, MPOTOPIIMOHAIIBHOCTHIO BEJIHH, NpOLEHTaMH,
UHTEPIPETUPOBATh PE3YyJIbTaThl PEIIeHUs 3aJad ¢ y4€TOM OrpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBAMH PACCMAaTPHUBAEMbIX OOBHEKTOB

2 AnreOpanyecKre BhIpaKEHUs

71 Hcnonp3oBath anreOpandecKkyro TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHSTh

' e€ B mpoliecce OCBOCHUs y4eOHOro MaTepuana

29 Haxoauth 3HaueHus: OYKBEHHBIX BBIPAKEHUW TPH 3aJaHHBIX 3HAUYCHUSIX
NIePEMEHHBIX

73 BoimonusaTe  mpeoOpa3oBaHMsS — LIENOTO  BBIPQKEHHST B~ MHOTOUJICH
MPHUBEICHUEM TI0TIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK

24 BrpInonHsAT, yMHOXXEHHME OJHOWIEHA HAa MHOTOWIEH M MHOrO4YJieHa Ha

MHOTOYJICH, IPUMEHITHh (POPMYJIbI KBaIpaTa CyMMBI U KBaJIpaTa pa3HOCTH

OcCylecTBIATh Pa3/IOKEHUE MHOTOUJIECHOB HAa MHOMXHUTEIM C IOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIer0o MHOMHUTENsS, TPYIIHPOBKH CJIaraeMbIX,
npUMEHEHUs HOpMYII COKPAIIEHHOTO YMHOKEHUS

HpI/IMCHHTL npeo6pa30BaHI/1${ MHOT'OWICHOB JIA PCIICHUA PA3JIMYHBIX 3a1a4
N3 MAaTCMATUKH, CMCKHBIX ITPCIMETOB, U3 peaJIBHOfI IMPAKTUKH

2.6

Hcnonp30Bare CBOWCTBA CTENEHEH C HATypaJbHBIMU IIOKa3aTeIAIMM IS

2.7 .
npeoOpa3oBaHus BEIpAKEHUN

3 YpaBHEeHUs U HEPaBEHCTBA




Pewate nuHelHbIE YpaBHEHMS C OJHOM IIEPEMEHHOM, IPHUMEHsS IpaBHIIa

3.1 nepexoja OT MCXOJHOTO YpPaBHEHHMS K paBHOCUIbHOMY emy. IIpoBepsTs,
SIBJISICTCSI JIM YUCJIO KOPHEM YpaBHEHUS
32 [TpumensTh rpaduyeckre METOABI IPU PEIICHUH JTMHEWHBIX YPAaBHEHUH U UX
) CHUCTEM
33 [TonOupaTe mnpuMepsl Map 4YHUCEN, SBJISIOMUXCSA PEIICHHUEM JHUHEHHOTO
) YpaBHEHUS C ABYMSI IEPEMEHHBIMHU
Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO ypaBHEHUS C
34 IBYMsI TIEpEMEHHBIMHU; MTOJIb3YACh TPapuKOM, IPUBOAUTH IPUMEPHI PEIICHHUS
ypaBHEHUS
35 Pemiate cucteMbl IBYX JIMHEWHBIX YPAaBHEHUM C IByMs IIEPEMEHHBIMU, B TOM
) qyucie rpaduuecKu
CocraBiATh M peuiaTh JMHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUU 10 YCIOBHUIO 3a/1auyd, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4u MOJIYyYCHHBIN pe3ysIbTaT
4 Koopaunats! u rpaduku. OyHKIINN
N300paxkaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aIaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aMIMCHIBATH YUCIIOBHIC
MIPOMEKYTKH Ha aNreOpandecKoM sI3bIKE
4.2 OTMedaTh B KOOPJMHATHOM TUIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPJIMHATAM
4.3 CtpouTth rpaduku TUHEHHBIX GyHKIMH. CTpOUTh rpaduk QyHKIUU y = [X|
OnuceiBaTh € TOMOIIBIO (YHKIHA HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEITMYMHAMU: CKOPOCTb, BPEMSI, paCCTOSIHUE, IIEHY, KOJIMYE€CTBO, CTOUMOCTb,
MIPOM3BOUTEIIBHOCTD, BpeMs, 00bEM pabOThI
4.5 HaxoauTh 3HaueHne QYHKIMU [0 3HAYEHUIO €€ apryMeHTa
[Monmumarh rpaduyueckuii crocod MpeACTaBIeHUsT U aHaIu3a WHPOPMAIIUH,
4.6 W3BJICKaTh M MHTEPIPETUPOBATh HMH(POpPMANUIO W3 TpadUKOB peaTbHBIX
MPOLECCOB U 3aBUCUMOCTEM
8 KJIACC
Kon
nposepse .
MOLO IIpoBepsiemble mpeAMeTHbIE Pe3yJabTaTbl OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl
pe3yJbTa
TA
1 Yucaa ¥ BEIYUCIIEHUS
Hcnonb3oBarh HavYalIbHBIE MPEACTABICHUS O MHOXKECTBE JEUCTBUTEIbHBIX
1.1 quceNl JUIS CpPaBHEHUS, OKpPYTJCHUS W  BBIYHCICHHWH, H300pakaTh
JICHCTBUTEIIbHBIC YMCIIA TOYKAMH HA KOOPAMHATHOW NPSAMOM
[IpuMeHaTh TOHATHE apU(METHUECKOTO0 KBAJAPATHOIO KOPHS, HAXOJIUTh
12 KBaJpaTHbIE KOPHU, WCHOJB3YsSd TP HEOOXOAMMOCTH KaJbKYJISATOP,
) BBITIOJIHATH TIPE0OPa30BaHUs BRIPAKCHHH, COJEPKALIUX KBaIpaTHBIC KOPHH,
HCIIOJIb3Ysl CBOKMCTBA KOPHEM
1.3 Hcnonp30BaTh 3amucy OOJIBIIMX M MAaJIBIX YHCEJ C IIOMOIILIO JECATHUYHBIX




npobet u creneHeit uncia 10

2 AnreOpandyeckue BhIpaKCHUS
21 [IpumeHATh TOHATHE CTENEHUW C UEIbIM IOKA3aTelIEM, BBINOJIHSIThH
' peoOpa30BaHus BEIPAKEHUH, COAEPIKAIINX CTENEHU C LIEeJIbIM MTOKa3aTelIeM
BhBINONMHATE TOX/IECTBEHHBIE MPEOOPa30BaHUS PALIMOHAIBHBIX BBIPAKEHUN
2.2 Ha OCHOBE IMpPaBWJI JCHCTBUU HAJ MHOTOWICHAMH W alreOpandecKuMu
TPOOSMH
2.3 PacknanpiBaTh KBagpaTHbIA TPEXUIEH HA MHOKUTEIN
24 [TpumensTh peoOpa3oBaHus BBIPAKCHUM IS PEHICHHs] PA3IMYHBIX 33134
] W3 MAaTEMATUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON NPAKTUKU
3 YpaBHEHHUsI U HEpABEHCTBA
31 Pewate nuHeiiHble, KBaApaTHbIE YPABHEHUS M pallMOHAIbHbIE YpPABHEHUS,
) CBOJSIIIMECS] K HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBOoaNTH pOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B
39 TOM YHCJI€ C PUMEHEHUEM rpadUyeCcKuX MPeJACTaBICHHUN (YyCTaHABIMBATD,
' MMEET JIM YpaBHEHHE WJIM CUCTEMa ypaBHEHUM pEIICHHUs, €CIU UMEET, TO
CKOJIBKO, ¥ IPOYEee)
[lepexoauth OT ciioBecHOW (GOPMYIHPOBKH 3a7auu K e€ anreOpanueckoi
33 MOJEJIA C TIOMOLIBIO COCTaBJICHUS YPAaBHEHHUS WJIM CUCTEMbl YpaBHEHHUM,
) WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJYYEHHBIN
pe3ynbTaT
[IpumeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [UJII CPAaBHEHUSA, OLICHKH,
3.4 pelarh JIMHEHMHbIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM M MX CHUCTEMBI,
' JaBaTh TpadUuecKyl0 WUIUTIOCTPAIMI0 MHOXKECTBA PEIICHUN HEpPaBEHCTBA,
CHUCTEMbI HEPABEHCTB
4 DyHKIMU
[Tonumartp ¥ UCONB30BaTh (YHKIIMOHATIBHBIC MOHATHUS U S3BIK (TEPMHHBI,
4.1 CHMBOJIMYECKHE O00O3HAueHHsI), OINpPENeNsATh 3HaueHHe (YHKIHHA IO
3HAYEHUIO apTYMEHTa, ONpeIeIsiTh CBOKWCTBA (DYHKIMU MO e€ rpaguKy
Ctpouts rpaduKu 31eMEHTAPHBIX PYHKIMIA BUA!
4.2 Y v=ty=xy = i i 5
. x,y =xX%y =X’y = |X|, OIUCHIBaTh CBOWMCTBA YUCIOBOI (PYHKINH 1O €&
rpaduxy
9 KJIACC
Kox
nposepse .
MOTO IIpoBepsieMble  mpeAMeTHbIe Ppe3yJbTaTbl OCBOCHHUS  OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTa
Ta
1 Uucna v BBIYUCIIEHUS
1.1 CpaBHHBATh U YIOPSAOYMBATH PAlMOHATIHHBIC U UPPAITMOHAJILHBIE YHCIIA
BemonaaTe apudmernueckue ACHCTBHS C pAlMOHAIBHBIMHA YHCIIAMH,
1.2 coueras YCTHbIE W MHCbMEHHBIE NPHUEMBI, BBIIIOJHATh BBIYUCICHUS C

HppalOHAIbHBIMU YU CJIAMU




Haxonute 3HaueHuss cTeneHed C LEJIbIMH IOKA3aTels MU U KOPHEH,

1.3 o
BBIUHCIISTh 3HAYECHHUS YUCIOBBIX BBIPA)KCHUN
1.4 OKpyryiATh JEHCTBUTEIIBHBIE YWCIA, BBINOJIHATH NPUKHUIKY pe3yjbTaTa
] BBIYMCIICHHM, OLICHKY YMCJIOBBIX BBIPAKEHUN
2 YpaBHEHHsI U HEpABEHCTBA
71 Pemarp nuHeiiHble W KBaJpaTHbIE YpaBHEHUS, YpaBHEHHs, CBOJSIIMECS K
] HUM, IpocTelre ApoOHO-PallMOHAIbHbIE YPAaBHEHHUS
Pemarp cuctemsbl OByX JIMHEHHBIX YPaBHEHHH C ABYMs IIEPEMEHHBIMH M
2.2 CUCTEMBbl JBYX YpPaBHEHHH, B KOTOpPBIX OJHO YpaBHEHHME HE SBISETCS
JIMHEWHBIM
Pemate TeKkCTOBbIE 3ajauM  ajareOpanyeckuM CcrnocoOoOM € IMOMOUIbIO
23 COCTaBJICHUS YpPAaBHEHUS WU CUCTEMBl JIBYX YpaBHEHHH C JABYMs
[IEPEMEHHBIMU
[IpoBOANTH IpOCTENIINE UCCIEA0BAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B
24 TOM 4YHCJIE C TPUMEHEHHEM TpadUUecKux MpeACTaBICHUN (Hampumep,
' YCTaHABIMBAaTh, UMEET JIM YPaBHEHUE WJIM CUCTEMa YPAaBHEHHUH DPEILIEHUS,
€CJIM UMEET, TO CKOJIBKO)
Pemate nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTh
2.5 pElIeHNe HEPABEHCTB HA YHUCJIOBOM INPAMOM, 3alUCBIBATh PEIICHUE C
ITOMOUIBIO0 CUMBOJIOB
Pemarp cucreMbl JMHEMHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB,
26 BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa’kaTh PEILIEHHE CUCTEMBI
) HEPAaBEHCTB HA YHCJIOBOW IIPSAMOM, 3alMCHIBATH PEIICHHE C ITOMOLIBIO
CHUMBOJIOB
2.7 Hcronbs30BaTh HEPABEHCTBA PH PEIICHUH PAa3JIMYHBIX 3a4a4
3 DyHKIIUU
Pacnio3naBaTh (QyHKIMH H3Y4YeHHBIX BHJIOB. [lOKa3piBaTh CXEMaTHUECKH
31 pacroyio’)keHue Ha KOOPAMHATHOM IUIOCKOCTH TrpadukoB (yHKIMHA BHJA:
' y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBUCUMOCTH OT 3HA4YCHUU
K02 (UIIMEHTOB, OMKICHIBATH CBOMCTBA (PYHKIINN
39 IToka3bIBaTh CXEMAaTHUYECKU PACIOJIOKEHHE HA KOOPAMHATHOM IIIIOCKOCTH
) rpadukoB GyHKIMN BUa y = VX, y = |X| ¥ onMChIBaTh CBOHMCTBA (DYHKITUI
33 Ctpouth 1 M300paxaTb CXeMaTUUYECKH TpadUKU KBAJAPATUYHBIX (PYHKIUH,
] OIMCHIBATh CBOMCTBA KBAJIPATUYHBIX (YHKUHMHI 10 MX rpadukam
34 Pacrnio3HaBaTh KBaJpaTHUHYO (YHKLHUIO 10 GOpMyJie, IPUBOAUTH IPUMEPHI
] KBaJIPAaTUYHBIX QYHKIWH U3 peabHOU )KU3HH, PU3UKH, TEOMETPUHI
4 Apudmerndeckasi 1 reoMeTpUIeCcKas IPOTPeCcCuu
41 Pacnio3naBath apuMeTHUECKyI0 W TEOMETPUYECKYIO IPOTPECCHU TPH
] pas3HbIX croco0ax 3aaHusl
49 BbINONHATE  BBIYUCIEHHS C MCIOJIB30BaHMEM (OpMYyJ #-TrO  dieHa
] apu(METHIECKON ¥ TEOMETPUIECKOM MPOTPECCHiA, CYMMBI IIEPBBIX N WICHOB
43 N300pakaTh 4Wi€HBl IOCIEI0BAaTEIbHOCTH TOYKAMH Ha KOOPAMHATHOMN
) TIJIOCKOCTH
Pemarp 3amaun, cBA3aHHBIE C YMCIOBBIMU IIOCIEN0BATENIBHOCTAMHU, B TOM
4.4 quclie 3aJaud U3 peaJibHOM JKM3HM (C MCHOJIb30BAaHUEM KaJbKYJISATOpA,

U (PPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kox IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Yuclia 1 BBIYKCIICHUS
JlpoOu 0OBIKHOBEHHBIE M IECATHYHBIE, TIEPEXO/T OT OAHOM (POPMBI 3aITUCH IPOOeii

1.1 K apyroii. [loHaTre panuoHaIbHOTO YKCia, 3aMUCh, CPABHEHHE, YIOPSAIOUYNBAHUE
palMOHAIBHBIX YHCEIT

12 Apudmernueckue AEHCTBUS C palMOHAIBHBIMU 4YHcilamu. PemeHue 3amad u3
peasIbHOM MPAKTUKK HA YacTH, Ha IPOOH

13 Crenenb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeAesieHre, Mpeodpa3oBaHUE
BBIPOKCHUI HA OCHOBE ONPEICICHHUs, 3aHCh OOIBIINX YUCEI

14 [TporeHThI, 3aNTUCh MPOILIEHTOB B BUJIC APOOH U IPOOH B BUJIE NPOLIEHTOB. Tpu
OCHOBHBI€ 33/1a4M HA MTPOLIEHTHI, pelICHHUE 3a/1a4 U3 PeaJbHOU MPAKTUKU

15 [IpuMeHeHNne MPU3HAKOB JETUMOCTH, Pa3IOKEeHHEe Ha MHOXKUTEIH HATypaJbHBIX
qHUCel

1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE MIPsiMast U 00paTHAsi MPONOPIUOHATIBHOCTH

2 AnreOpandeckue BbIpaKCHUS

21 [lepemenHble, 4YMCIOBOE 3HAYEHHE BBIPAXKEHHSI C MepeMeHHOW. JlomycTumblie
3HAYEHUS IEPEMEHHBIX

29 [IpeacraBnenue 3aBUCUMOCTH MEXKIY BEJIMYMHAMH B BHAC  (POPMYJIBL.
Brerancnenus no popmynam

2.3 [Ipeobpa3oBaHre OYKBEHHBIX BHIPAKEHUMN, TOMKJIECTBEHHO PABHbIC BHIPAYKEHUS

2.4 CBoiicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM

25 Opnounensl W MHorowieHbsl. CreneHb MHorowieHa. CroskeHue, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB

26 @opMyIbl COKPAIIEHHOTO YMHOMKEHHS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBaApaToB. PaznoxeHre MHOTOWIEHOB HA MHOKUTEIH

3 YpaBHEHUsI

31 VYpaBHeHHE, KOpEHb YPaBHEHUA, —TpaBuia npeoOpa3oBaHus  ypaBHEHUS,
PAaBHOCUJILHOCTH YPaBHEHUM

39 JInneliHOe ypaBHEHHE c OJIHOU nepelvieHHOﬁ, YUCJIO KOpHEH JIMHEHHOTO
ypaBHEHUS, pelICHNE JTUHEHHBIX YPaBHEHHH

33 CocraBienue ypaBHSHI/Iﬁ M0 YCJOBHMIO 3a/a4yd. PelieHue TEKCTOBBIX 3aday ¢
MTOMOIIIbIO YPABHEHH I

3.4 JluneliHoe ypaBHEHHE C JIByMs IEPEMEHHBIMU U €T0 Trpaduk
Cucrema AByX JMHEWHBIX YpaBHEHHH C JIByMs MepeMEHHbIMU. PelieHue cucrem

3.5 ypaBHEHUN CMOCOOOM TMOACTaHOBKU. [Ipumepbl pelieHus TEKCTOBBIX 3a1ad C
MMOMOIIBIO CUCTEM YPABHEHUI

4 Koopaunatsl u rpadguku. OyHkuuu

4.1 KoopauHara Touku Ha npsMoi

49 I11/10110131,16 OpOMEeXyTKH. PaccTosHue Mexay ABYMsS TOYKaMH KOOPAMHATHOM
IpsIMOU

4.3 [TpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciycca U OpJIMHATa TOYKH




Ha KOOPJIMHATHOM MJIOCKOCTH

44 [Tpumepsl rlzaq)HKOB, 3agaHHbIX  (Qopmynamu. UrteHuwe rpaduKoOB pearbHBIX
3aBHCHMOCTEH

4.5 [Tonstue dynkuuu. I'padguk bynkun. CroiictBa GpyHKINN

4.6 Jlunetinas @ynkmus, e€ rpaduk. 'paduk GyHKINH y = |X]

4.7 I'paduyeckoe penieHne JIMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUN

8 KVIACC

Kon IIpoBepsieMblii 3J1IeMEHT COJePKAHUS

1 Urcra ¥ BBIYUCIICHUS

11 KBampatuslii kopenb wu3 uucia. [loHstTue 00 uUppanMOHAIBLHOM YHCIIE.

) JlecsiTuunblie TPUOIMKEHNS HPPAMOHATBHBIX YHCE

CgoiicTBa apupMETUYECKUX KBAJPATHBIX KOPHEH W WX NPUMEHEHHE K

1.2 MPeoOpPa30BAHUI0 YHUCIIOBBIX BBIPAKCHUN U BBIYUCICHUSAM. JlelicTBUTEIHHBIC
qrcia

1.3 CreneHs C L1eabIM ITOKa3areneM U e€ cBoiictBa. CTaHgapTHas 3alluch Yucia

2 Anrebpanyeckue BbIpaXKEHHUS

2.1 KBanpaThblil TpéxusieH, pa3ioXkeHHe KBaAPAaTHOroO TPEXWICHa HA MHOXKUTENU

2.2 Anrebpandeckast 1podb. OCHOBHOE CBOWCTBO aJIreOpandeckor apoou

23 CrnoxeHue, BRIUMTAaHHE, YMHOXKEHHE, JICJICHHUE alre0pandeckux Ipodei

24 PanmonasibHble BHIpAYKEHUS M UX IIPeoOpa3oBaHue

3 YpaBHEHUsI U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOrO ypaBHEHMs. Teopema
Buera

3.2 Pemienue ypaBHeHH, CBOASIMXCS K JIMHEHHBIM U KBA/IPATHBIM

3.3 [Ipocretimme 1poOHO-palOHAIBHBIC YPABHEHHUS
I'paduueckas wHTEpHIpeTanusi YpaBHEHUH C JBYyMs IEPEMEHHBIMH H CHUCTEM

3.4 JINHEHBIX YpPAaBHEHUH C JBYMs IEpEMEHHbIMU. [IpuMepbl pelIeHUsT CUCTEM
HEJIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH

3.5 Pemenrie TEKCTOBBIX 337249 aIredpandeckKuM crocodom

3.6 UYuncnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM ITEpeMEHHON

3.8 PaBHOCUJIBHOCTh HEPABEHCTB

3.9 JIuneiiHble HEpaBEHCTBA C OJJHOM MTEPEMEHHOMN

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM

4 DyHKIIUU

41 [Tonstue ¢ynkuuu. OO61acTh ONpPENENEeHUS M MHOXKECTBO 3HAu€HUM (DYyHKIMU.
CniocoObl 3a1aHust GYHKIIAN

4.2 I'paduk dynkmum. Utenue cBoiicTB GyHKIMM Mo €€ rpaduky

4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAKAIOUINX PEaTbHBIC TPOIECCHI

4.4 QDYHKIIMK, ONKCHIBAIOUIME TPSIMYIO M OOpaTHYI  NIPOINOPIHMOHAIBHBIE




3aBUCHUMOCTH, UX TpaduKu
4.5 DyHKIMYU Y =x7, y = X’
4.6 Dynxuun y = x, y = |x|
4.7 ['padrueckoe penieHne ypaBHEHUH U CUCTEM YPaBHEHUI
9 KVIACC
Kon IIpoBepsieMblii 2JIEMEHT COEPKAHUS
1 Yuciia v BBIYUCIICHUS
11 PanmonanpHple 4Yncna, WppalMOHANBHBIE YHCIIA, KOHEYHbIE U OECKOHEYHbIE
) JIeCATUIHBIC TPOOH
MHOXeCTBO JEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YNCIIa KaK OECKOHEUHBIE
12 JIecsITHUHbIe ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKIAY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOpAMHATHOHN mpsMoil. CpaBHEHHE 1€HCTBUTENbHbBIX
yuCel
1.3 ApudmeTnueckne IeicTBHS ¢ JEHCTBUTEIbHBIMH YHCIaMU
W3mepenus, npuOmmkeHus, OoleHKU. Pa3mepbl 00BEKTOB OKpPYKAIOMIETO MUPA,
14 JUTMTENTFHOCTh TPOIIECCOB B OKpyxkaromeMm wMupe. [lpubmmkénHoe 3HavueHue
' BEJIMYMHBI, TOYHOCTh IpuOmmwkeHus. Okpyrienue uucen. [Ipukuaka U oneHka
pe3yJIbTaTOB BBIYUCICHUN
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 YpaBHEHUsI C OJTHON NTEpEMEHHOMN
2.2 JIuneriHoe ypaBHeHue. Pellienne ypaBHEHUH, CBOISAIINUXCS K JIMHEWHBIM
2.3 KBagpatHoe ypaBHeHue. Penienre ypaBHeHUN, CBOASIIMXCS K KBaIPaTHBIM
24 BI/IKBaL[pjiTHoe ypaBHeHuE. IIpuMeps! pelieHns ypaBHEHUNW TPETbEW U YETBEPTOU
CTENEHEN Pa3I0KeHUEM Ha MHOKUTEIN
2.5 Pemenue 1poOHO-pallMOHAIbHBIX YPAaBHEHUN
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHUe ¢ ABYMs IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHM C IBYMS IEPEMEHHBIMU
2.9 PemeHvI/Ie CUCTEM JIBYX YpPAaBHEHMH, OJAHO U3 KOTOPBIX JMHEHHOE, a APyroe —
BTOPOU CTENEHU
2.10 ['paduyeckast HHTEpOpETAIMsl CUCTEMbI YPaBHEHU ¢ IBYMsl IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 33124 anredpandeckum crnocodom
2.12 YHucnoBble HEPABEHCTBA M MX CBOMCTBA
2.13 Penienue MTMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
2.14 Penienue cuctem JTMHEHHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOMN
2.15 KBagparaslie HepaBeHCTBA
216 I'paduueckass uHTEprnpeTanysi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
EPEMEHHBIMU
3 DyHKIHUU
31 KBanparnunas ¢ynkuus, e€ rpapuk u cBoiictBa. [lapaGoma, KOOpAHHATHI
BEPIIMHBI MapadoJIbl, OCh CHMMETPUH apadoIbl
3.2 I'padukn Gynakumii y=kx, y=kx+b u ux cBOMCTBA




3.3

I'paduku Qynkuumit y=k/x, y = x° 1 UX CBOWCTBA

3.4 ['paduku QyHKIHMI, M UX CBOWCTBA

4 UncnoBble NOCIE10BATENbHOCTH

41 Omnpenenenre u CrocoObl 33JaHUs YUCIIOBBIX MOCIENIOBATEIBHOCTEH. 3anaHue
] 10CJIEI0BATENIbHOCTH PEKYPPEHTHOM (hopMysioi U popMyioi n-ro uiaeHa

49 Apudmernueckass mnporpeccus. Popmynbl n-TO  wieHa apUPMETHUYECKOH
] IIPOIPECCUH, CYMMBbI IEPBBIX /1 YJICHOB

43 I'eomerprueckass mnporpeccus. @OpMysbl  n-TO  WIEHAa TI'€OMETPUYECKOU
] IIPOIPECCUH, CYMMBI IIEPBBIX 7 YWICHOB

44 N3obpaxkeHue wWieHOB apu(pMETHYECKOH U TEOMETPHUYECKOW Mporpeccuit
' TOYKaMU Ha KOOPJAWHATHOU IJIOCKOCTH. JIMHENHBIN U SKCIOHEHIIUAJIBHBIA POCT

4.5 CJI05KHBIE TTPOIECHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJBHOH ITPOIPAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kox
nposeps
€MOro
TpedoBa
HUS

IIpoBepsiemble TpeOOBaHMS K NpPeAMETHBIM pe3yJbTaTaM OCBOEHUS
OCHOBHOM  00pa3oBaTeJbHOM  NPOrpaMMbl  OCHOBHOIO  00LIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IMOJMHOXKECTBO, OIEpalvu
HaJ MHOXXECTBAMH;, YMEHUE ONEPUPOBATh MOHATUAMU: Ipad, CBIA3HBINA rpad,
JIEPEBO, LUKJ, NPUMEHATh WX IPU PEIICHUU 3a/ay; YMEHHE MCIIOIb30BaTh
rpaduyueckoe mpeacTaBICHUEe MHOKECTB JJIsi OUCAHUSI PeabHBIX MPOIECCOB
¥ SIBJICHUH, IPY PEIICHUH 33/1a4 U3 JPYTUX y4eOHbBIX IPEAMETOB

YMeHue onepupoBaTh IMOHATHSAMH: OIpPEIEICHUE, AaKCHOMa, TEopeMa,
JI0Ka3aTeNbCTBO; YMEHHME PAaClO3HABaTh UCTUHHBIE U JIOXKHBIE BbICKA3bIBaHMS,
IPUBOAUTH IPUMEPbl W KOHTPIIPUMEpPBI, CTPOUTH BBICKA3bIBAHUSA U
OTpULIAHUS BBICKA3bIBAHUI

VYMeHune omnepupoBaTh IMOHATUSMU: HATypalbHOE YMCIO, HIPOCTOE U
COCTaBHOC 4YHUCIIO, ACIMMOCTb HATypaJIbHBIX YUCCII, MPU3HAKU OCIMMOCTH,
[eJ0e YHCIIO, MOIYJb 4Yucia, OOBIKHOBEHHAs JIpOOb U JIeCATUYHASL APOOb,
CTaHJAPTHBIA BHUJI YMCIIA, PAMOHAJIBLHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHUuecKUid KBagpaTHBI KOpPEHb, yYMEHHE BBIMOJHATH JCHCTBUS C
YucCiliaMy, CpaBHUBATL W YIOPAAOYHMBATHL 4YHWCIA, MPEACTABIIATL YHCIAa Ha
KOOPJIMHATHOW MpPSAMOMN, OKPYIJATh YWCIA; YMEHUE JeJaTh MNPUKUAKY U
OLCHKY pE€3YyJIbTaTa BHIYMCICHHI

YMeHue onepupoBaTh IOHSATUSIMU: CTENEHb C IEJIbIM I10Ka3aTeseM,
apudmMeTHuecKUid KBaJpaTHBI KOpEHb, MHOTOUJICH, anreOpanyeckast ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEHU OOJIbIIE €IUHULIBL;
YMEHHE BBINOJHATh pacuy€rel 1o QopmyiaMm, IpeoOpa3oBaHUs LEbIX,
JIpOOHO-PallMOHATBHBIX BBIPAKCHUN W BBIPAKCHUN C KOPHSMH, Pa3OXKECHHUE
MHOTOYJIeHa Ha MHOXHUTEIHU, B TOM YHUCIE C HCIOJIb30BaHUEM (HOpMyI
Pa3HOCTH KBaIpaTOB U KBaJipaTa CYMMbI U Pa3HOCTHU

YMeHue oneprupoBaTh MOHATHAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJTHOM
IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHE
pemaTh JUHEWHBIE W KBAJpaTHbIE ypaBHEHHs, APOOHO-PAIMOHAIBHBIC
YPaBHEHHs C OJHOM IEPEMEHHOM, CHCTEMbl ABYX JIMHEWHBIX YpaBHEHH,
JVHEHHBIE HEPAaBEHCTBA W WX CHUCTEMBI, KBaJpaTHblE H  JIPOOHO-
palOHAIbHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4YHCIE IIPU
pelmeHuy 3axad U3 JIPYrux IOPEeIMETOB M IMPAaKTHYECKUX 3a4ad; YMEHHE
MCIIOJIb30BaTh KOOPAMHATHYIO IPSAMYI0 M KOOPAMHATHYIO IUIOCKOCTH IS
1300paKeHMsl pelIeHU YpaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATUSAMU: GYHKIUS, rpapuk (yHKIUU, HYIH
GYHKIIUM, TMPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUA,
yObIBaHMS, HauOOJbIIEE W HAUMEHBIIEE 3HAYCHUS (QYHKIUU; yMEHHUE
ONEepUpPOBaTh TMOHATUAMU: TpsiMas  MPOMOPLHUOHAIBHOCTh, JIMHEWHAs
GyHKIMSA, KBajgpaTtuyHas (QYHKIMsS, oOpaTHas MNPONOPLUOHAIBHOCTD,
napabona, runep0oiia; ymMeHue CTpOouTh rpaduku QyHKUIUN, HUCIONIB30BATh
rpadUKd Ui ONPENEICHUs] CBOWCTB MPOIECCOB M 3aBUCHUMOCTEH, IS




peleHus 3a1a4d u3 Apyrux y4eOHBIX MPEIMETOB U peallbHOW JKU3HU; YMEHHE
BbIpa)kaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BETMUYMHAMU

YMeHue onepupoBaTh HOHATHAMMU: MOCJIEI0BATEIBHOCTD, apudMeTHIecKas u
reoMeTpuuecKkas  IPOrpecCMd;  YMEHHE  HCIIOJIb30BaTh  CBOMCTBA
1OCJIe10BaTeNbHOCTEH, (POPMYJIBI CyMMBbl M OOILIEro 4WieHa NpU pPELIeHUU
3a/1a4, B TOM YHMCJIE 3a/1a4 U3 IPYTrUuX y4eOHBIX IPEIMETOB U PEAJIbHOM XKU3HU

YMeHue pemath 3aa4u pasHbIX TUIOB (B TOM YHCII€ HA IPOLEHTHI, A0 U
4acTu, ABWKEHHE, padoTy, 1IEHy TOBapOB M CTOMMOCTb IOKYIOK H YCIYT,
HAJIOTH, 3aJa4yd ®3 OOJAcTH YNpaBICHHWsS JHYHBIMH W CEMEHHBIMHU
(¢uHaHCaAMM); YMEHHME COCTABISATh BBIPAKEHUS, YPABHEHHUsS, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJa4M, HCCIEI0BATh IIOIYYCHHOE pEIICHUE H
OLIEHUBATh IPABJIONOA0OHOCTh NOJIYYEHHBIX pPe3yJIbTaTOB

YMmeHue onepupoBaTh MOHATHAMU: (QUrypa, TOUKa, OTPE30K, HpsMas, Jyd,
JOMaHasi, yroj, MHOTOYI'OJbHUK, TPEYrOJbHUK, paBHOOEAPEHHBIN U
PaBHOCTOPOHHUI TPEYrOJILHUKH, NPSMOYIOJbHBIM TPEYroJbHUK, MEIUaHa,
OuCceKTprca U BbICOTA TPEYTOJbHUKA, YETHIPEXYTOJIbHUK, HapaliIeIOrpaMM,
poMO, PSIMOYTOJIbHUK, KBaIpat, Tpanelus; OKpYKHOCTb, KpYT, KacaTeslbHas;
3HAKOMCTBO C INPOCTPAHCTBEHHBIMU (PUTypaMu; yMEHHE pellaTh 3aJaul, B
TOM 4YHCIE W3 IIOBCEIHEBHOM HM3HU, HAa HAXOXKICHHE TIE€OMETPUUYECKUX
BEJIMYHH C IPUMEHEHUEM M3YYECHHBIX CBOMCTB (DUTYp U (PaKTOB

10

YMeHue onepupoBaTb IOHATHUSMU: PAaBEHCTBO  (QUryp, paBEHCTBO
TPEYroJIbHUKOB; NapaJlIeIbHOCTh U MEPHEHIUKYISAPHOCTh INPSAMBIX, YTOJI
MEXIY MPSMBIMH, TIEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs, mogooue Guryp,
HOJO0HBIE TPEYTrOJIbHUKH, CUMMETPHUSl OTHOCHTEIBHO TOYKM M IPSIMOM;
YMEHHE pacrlo3HaBaTb paBEHCTBO, CUMMETpUI0O U 1nojxodue ¢uryp,
[apaJlJIeIbHOCTh U NEPIEHAUKYISIPHOCTh NPSIMBIX B OKPY’KAIOLIEM MUPE

11

YMeHue onepupoBaTh MOHATUSAMH: JJIMHA, PACCTOSHUE, Yroyl (BeJIMYMHA
yria, CAHYC M KOCHUHYC YIJIa TpEyroJIbHMKa), IUIOIab; YMEHUE OLICHUBATh
pa3Mepsl IPEIMETOB U 0OOBEKTOB B OKPYXAIOIIEM MHUPE; YMEHHE IPUMEHSTh
(GopMyJibl IEpUMETPA U IUIOLIAJM MHOTOYI'OJIbHUKOB, JJIMHBI OKPYKHOCTU U
IUIOINAAM Kpyra, oObemMa NpSIMOYIOJIBHOTO Hapajliesienunena; yMeHue
IPUMEHSTh NPU3HAKU PABEHCTBA TPEYTrOJILHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojibHUKa, TeopeMy Iludaropa, TpUroHoMeTpuuecKue COOTHOLIECHUS IS
BBIYMCJICHHUS] JUIMH, PACCTOSIHUM, IIJIOIIAIEH

12

YMenue  u3zo0paxaTh  Ilockue  GUTYpBl U HX ~ KOMOWHAIUH,
NPOCTPAHCTBEHHbIE  (GUTYPBl OT pPYKH, C TOMOIINBIO  YEePTEKHBIX
WHCTPYMEHTOB U AJICKTPOHHBIX CPEACTB MO TEKCTOBOMY WJIM CHUMBOJBHOMY
OTHMCAHUIO

13

YMeHune omnepupoBaTh MOHATHUSAMHU: NPSIMOYTOJbHAs CHUCTEMa KOOPJWHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IMPOU3BEIACHUE BEKTOpa Ha
YHCIIO0, CKAJIIPHOE MPOU3BEICHNE BEKTOPOB; YMEHHE HCIOIb30BATh BEKTOPHI
¥ KOOPJMHATHI JUIsl TIPEJICTABIICHUS JIaHHBIX M PEIICHUS 3a7a4, B TOM YHCIIEe
U3 JPYTUX Y4EOHBIX PEAMETOB M pEeabHON KU3HU

14

YMeHue onepupoBaTh MOHITUAMHU: CTOJIOMKOBBIE U KPYTOBbIE TUArpaMMBI,
TabIUIIBI, cpenHee apupMeTHyecKoe, MeIuana, HauboJblIee U HaUMEHbIIIEe
3Ha4YeHHUs, pa3Max YUCI0BOro Habopa; yMeHHE U3BIEKaTh, UHTEPIPETUPOBATH
U TpeoOpa3oBbIBaTh MH(POPMALMIO, IMPEICTABICHHYI0 B TaOiWmax W Ha
JuarpamMmax, OTPaKaloLYK CBOMCTBA M XAapaKTEPUCTHKHU pEaJIbHBIX




MPOILIECCOB W SIBJICHUM;, yMEHHE paclo3HaBaTh W3MEHYHMBBHIC BEJIIMYMHBI B
OKPYKaIoIIeM MUPE

15

YMeHue omnepupoBaTh IMOHATHSAMHU: CIYYalHBIH  OOBIT  (CIy4aiHBINA
HKCIIEPUMEHT), 3JIEMEHTApPHOE COOBITHE (3JIEMEHTAPHBIN MCXO0M) CIIy4aiiHOIro
OIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS, yMEHHE HaXOJHUTh
BCPOATHOCTHU cnyqaﬁHHx COOBITMA B ONBITaX C PaBHOBO3MOKHBIMU
JJIEMEHTApHBIMH ~ COOBITHSIMH; ~ YMEHHME  peIlaTh  3aJa4d  METOJ0M
OpPraHMU30BaHHOTO TIepedopa M C HCIOJIb30BAHWEM IIPaBWIIa YMHOXKEHUS;
YMEHHE OLICHMBATh BEPOATHOCTH PEATBbHBIX COOBITUI W SIBJICHUI, TOHUMATh
POJIb MPAaKTUICCKU AOCTOBCPHBIX n MaJIOBCPOATHBIX COOBITHH B
OKpYKaIOLIeM MHUpPE W B JKHM3HH; 3HAKOMCTBO C TIOHSTHEM HE3aBUCHMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YMCENl M €r0 POJIbI0 B MAaCCOBBIX
SIBJICHUSIX

16

YMeHue BbIOMpaTh MOAXOAIIMN M3YYEHHBIM METOJ Ul peleHMs 3a/1adH,
IPUBOAUTH IIPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B NPUPOAEC U
JKU3HU, pacIo3HaBaTh IIPOSBIICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
ONMUCBHIBAaTh OTHAEIBHBIC BBIIAIOLIMECS PE3YJbTATHI, IIOJIYYEHHBIE B XOJE
pa3sBUTHS MaTEMaTHKU KaK HayKW, IPUBOAMTH NPUMEPHI MATEMaTUYECKUX
OTKPBITHI U X aBTOPOB B OT€YECTBEHHON M BCEMUPHOM UCTOPUU




INEPEYEHb DJJIEMEHTOB COJAEPKAHHUS, ITPOBEPAEMbBIX HA OI'D 1O
MATEMATHKE

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUS

1

Hucia ¥ BEIYUCIEHUS

1.1

HatypasbHble u nensie yncia. [Ipu3Haky JeIMMOCTH HEIbIX YUCE

1.2

DOBIKHOBEHHBIE U IECITHYHBIC IPOOH, MPOICHTHI, 0€CKOHEUHBIE IIEPHUOIMUECKUE TPodH

1.3

PaLII/IOHaJII)HBIG qucia. ApI/I(i)MeTI/I‘-IeCKI/Ie oncpanvu ¢ palilMOHAJIbHBIMU YHCJIaAMHU

1.4

[leiicTBuTEenbHBIC YKicia. Apu(METHICCKUE ONIEPAIHH C JICHCTBUTEIHHBIMU YHCIIAMH

1.5

[IpuOnmxEHHbIC BBIYMCICHUS, MpaBUiIa OKPYTJIEHUs, MPUKHUIKA U OLIEHKA pe3yibTaTa
BBIYHUCJICHUN

2

AJTreOpanyecKre BhIPaKCHIS

2.1

bykBeHHBIE BBIpAXKEHUSI (BHIPAKECHUS C IEPEMEHHBIMH )

2.2

ICHb C ILCJIbIM II10Ka3aTCJIEM. Crenenp ¢ pallMOHAJIbHBIM I1OKAa3aTCJICM. CroiicTBa
CTCIICHU

23

MHOTOWIEHBI

24

AnreOpandeckas 1po0b

2.5

ApudMETHUECKU KOpeHb HaTypajibHOW creneHu. [leiicTBus ¢ apudMeTH4ecKUMHU
KOPHSIMHU HAaTYpAJIbHOW CTENEHU

3

YpaBHEHHsI M HEpABEHCTBA

3.1

[ {enbie u 1poOHO-panoHAIbHBIE YpaBHEHHS. CUCTEMBI M COBOKYITHOCTH YPABHEHHH

3.2

[ [enpie M TpoOHO-panoHAIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3

PeliieHne TEKCTOBBIX 337124

4

HiicnoBeIe mOCIIEA0BATEIBHOCTH

4.1

HOCHGI{OB&TCJ’ILHOCTI/I, CIIOCOOBI 3aJjaHus MMOCJIeA0BaTeIbHOCTEH

4.2

ApudmeTrueckas U reoMeTpuueckas nporpeccuu. @opmyiia CI0XKHBIX MPOIICHTOB

5

(DyHKIIMHU

5.1.

OyHkiusa, crnocoObl 3amanus ¢yHknuu. [padux dyskuuu. Hynu  dyHkunum.
[IpomMexyTkH 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (DyHKITMH. MaKCUMyMBbI
P MUHIMYMBI (DyHKITHH.

KOOpI[I/IHaTLI Ha HpHMOﬁ X IIJIOCKOCTH

6.1

KoopnunatHast npsimast

6.2

HeKapTOBBI KOOPJZUHATLI Ha IIJIOCKOCTH

[ eomeTpus

7.1

['eomeTpuyeckue GUrypsl 1 BX CBOMCTBA

7.2

['peyroapHUK

7.3

MHOTOyroaIpHUKN

7.4

ODKpY>KHOCTb M KPYT

7.5

VI?;MGDCHI/IG TCOMCTPHUYCCKHNX BCJIMYNH

7.6

BekTopbl Ha IIJIOCKOCTH

BeposiTHOCTh M CTaTUCTHKA

8.1

OnucarenbHas CTaTUCTHKA

8.2

BepositHocts 8.3. KomOunaTopuka. 8.4. Muoxectsa. 8.5. I'padsl




YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOT'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Maremaruka. Anrebpa: 7-ii Kimacc: 0a30BbIi  ypOBEeHb: YyueOHHK; 15-¢ wW3maHue,
nepepaborannoe MakaperueB FO.H., Munmiok H.I'., Hemkop K.W. u nap.; mox pemakuuei
TemskoBckoro  C.A.  AkmmonepHoe  obmiectBo  «M3marensctBo  «IIpocserienner»
* Marematuka. Aurebpa: 8- kmacc: 0a30BbIi  ypoBeHb: Y4yeOHUK; 16-¢ u3maHue,
nepepaborannoe MakapsrueB FO.H., Munmiok H.I'., Hemkos K.W. u gap.; mox pemaxuueit
TensaxkoBckoro  C.A.  AkuumonepHoe  obmiectBo  «M3marensctBo  «lIpocBerienue»
* Marematuka. Aurebpa: 9-ii kmacc: 0a30BBI  ypOBEeHb: Y4eOHWK; 15-¢ wW3maHue,
nepepaborannoe MakaperueB FO.H., Munmiok H.I'., Hemkop K.M. u nap.; mox pemakuuei
Tensaxosckoro C.A. AkunoHepHoe o6mmectBo «M3narensbctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://prosv.ru/product/metodicheskie-rekomendatsii-7-9-klassi-k-uchebniku-makaricheva-yu-n-
1dr02/

bubnmoreka [{OK https://m.edsoo.ru/8866b72






