


HOACHUTEJIBHAS 3AIITMCKA

AnreOpa sIBISETCS OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro 00pa3oBaHUs:
OHa 00eCIeunBaeT U3YUYCHHE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAYYHOT0, TaK
W TYMaHUTAPHOTO IUMKIOB, €€ OCBOCHHE HEOOXOJMMO IS MPOJOHKEHUS
o0pa3oBaHusl U B TOBCEIHEBHOW >XKM3HU. Pa3BuTue y oOydarommxcs Hay4YHBIX
MPEACTaBICHUN O MPOUCXOXKICHUM W CYIIHOCTH alre0pandeckux aOCTpakIuid,
croco0e oTpakeHHs] MaTeMaTHUYECKOM HayKOM SIBIEHUH U IPOLECCOB B IPUPOJIE U
oOl1iecTBe, PO MAaTEMaTUYECKOTO MOJCIUPOBAHUS B HAYYHOM IO3HAHWUU U B
PaKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB
MBIIICHHS, HEOOXOAUMBIX JIJIsl aJjaliTallik B COBPEMEHHOM LU POBOM OOIIECTBE.
N3yuenne anreOpsl obecrieynMBaeT pa3BUTHE yMEHUs HaOI01aTh, CPAaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTU, TPEOYeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHSI W BBIBOJIBI, (hOPMYJIHUPOBATH
yTBepxkAcHUsA. OcBoeHUE Kypca anreOpbl oOecrneunBaeT pa3BUTUE JOTUYECKOTO
MBIIUICHUST OOYYarOIIUXCS: OHM HCIOIB3YIOT JEAyKTUBHBIE W HWHAYKTHBHBIC
paccyxaeHusi, 0000IeHne U KOHKPETU3aInio, adCcTparupoBaHUE W aHAJOTHIO.
OO6yuenune anreOpe mpearnosaraeT 3HAYUTEIbHBIH O00BEM CaMOCTOSTEIbHON
NEATeIbHOCTH OOY4YarolIuXCsl, IO3TOMY CaMOCTOSITeNIbHOE pelleHrne 3amady
SIBJISIETCSL peau3aiieit e TeIbHOCTHOTO MPUHIIMIA 00 yISHUSI.

B crpykrype mporpamMmel ydeOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIIETo
00pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEILHO-METOANYECKHUE JTNHUM:
«Yucna u BBIYUCICHUS», «ANTeOpanuecKkrue BBIPAKCHHSN», «YPaBHECHHS U
HEepaBeHCTBa», «DyHkiuu». Kaxmas w3 3TUX coAepKaTeIbHO-METOIUYECKUX
JIMHUI pa3BUBAETCS HA MPOTHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJCHCTBYS C
JIPYTUMU €ro JIMHUSAMH. B Xoje u3ydeHus y4deOHOTO Kypca OO0ydaroIIumcs
MPUXOJUTCS JIOTUYECKU PACCYK/IaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B cBsI3u ¢ 3TUM B mporpamMMmy ydeOHOro kKypca «Anredpa» BKIIOUYCHBI
HEKOTOPBbIE OCHOBBI JIOTUKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3ienax
MaTeMaTHYeCKOTo 00pPa30BaHMS U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YyJaIOIIMMUCS
OCHOB YHHMBEPCAJIBHOTO MaremaTudeckoro s3blka. CopaepikarelbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOTro Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue TUHUU «Yucaa U BEIYUCICHUSD CIYKUT OCHOBOM JJISI JabHEUIIIETO
M3YUYEHUSI MATEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaIOIIMXCS JIOTMYECKOTO
MBIIUICHUS, (DOPMUPOBAHUIO YMEHUS IMOJIb30BATHCS AJITOPUTMAMH, a TaKKeE
MPUOOPETCHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX IS TOBCEIHEBHOM
AKU3HU. Pa3BuTHE MOHATUS O YUCJIE HA YPOBHE OCHOBHOrO 00I1er0o 00pa3oBaHUs
CBS3aHO C PAIMOHAIBHBIMM W HMPPALMOHAIBHBIMU 4HCIaMH, (HOPMUPOBAHHUEM



MIPEACTABICHUNA O JCHCTBUTEIBHOM YHCIIE. 3aBEPIICHHE OCBOCHHUS YHCIOBOU
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa30BaHUIO.
CopepxaHue JByX anreOpandyecKux JMHUN — «AJredpanyeckue BbIPAKEHUS» U
«YpaBHEHHSI U HEPABEHCTBa» CIOCOOCTBYET (hOPMHUPOBAHUIO Yy OOY4YaAIOIIMXCS
MaTeMaTUYeCKOro amrapara, HeOOXOAMMOTro JUIsl PelleHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTHUKO-OPUEHTHUPOBAHHBIX 3amady. Ha yposhe
OCHOBHOTO 0011ero o0Opa3oBaHMs Yy4ueOHBIM MaTepuan TPYNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaXKeHUI. Anredpa JEeMOHCTPUPYET 3HAUEHHE MATEMATUKHU KaK
A3bIKa JUISl MOCTPOEHUS MAaTeMaTHMYeCKMX MOJENei, ONMUCaHusi MPOIECCOB U
ABJICHUN peasibHOTro MHpa. B 3aaun 00yueHus anredpe BXOAT TaKxkKe JajibHen1Iee
pa3BUTHE AITOPUTMHUYECKOIO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, JJIs
OCBOGHHMS Kypca WH(POPMAaTHUKHA, W OBJAJICHHEC HAaBBIKAMU JEAYKTHBHBIX
paccyxnenuil. IIpeoOpazoBaHue CHUMBOJIBHBIX (DOPM CIOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHHUsI, CIIOCOOHOCTEN K MaTeMaTHUYe€CKOMY TBOPUYECTRBY.
Copnepxanue (QyHKIIMOHATbHO-Tpa@UUECKOW JMHUM HALEJICHO Ha TMOJyYeHHe
oOy4JaromMMHCS 3HaHUN 0 PYHKIUAX KaK BaKHEHIIel MaTeMaTuuecKol MoeNu
JUTSL OTIMCAHMSI M KCCIIEIOBAHUSI Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUH B MPUPOJIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO y OOydaromIuxcs
YMEHHS MCTIOJIB30BaTh Pa3IUYHbIe BBIPA3UTEIbHBIE CPENICTBA A3bIKA MAaTeMaTUKU
— CIIOBECHBIEC, CUMBOJIMYECKHE, TpadUyecKre, BHOCUT BKJIaJI B (popMUpOBaHHE
IpeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUN [IUBWIN3AINHN U KYJIbTYPBHI.
CornacHo yueOHOMY IulaHy B /-9 Kiaccax wu3ydaercs Yy4eOHBI Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eibl
conepkanusi: «Hucna v BBIYUCICHUS Y, « ANre0pandecKue BhIPaXEHUs»,
«YpaBHEHUs U HEpABEHCTBaY, «DyHKIUNY.
Ha u3zyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kinacce — 102
yaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 gaca B Hezento), B 9 knacce —
102 yaca (3 yaca B HezeINIO).



COAEPXAHUE OBYUYEHUA

7 KIIACC

Yuciia ¥ BbIYMCICHUA
Hpo6u 0ObIKHOBEHHBIE U AECATHYHBIE, IEPEXO]T OT OJHOM (HOPMBI 3aITUCH APOOEit
K apyroii. [loHsiTHe pauMoHanbHOTO YHCIIA, 3aIIUCh, CPABHEHUE, YIIOPSAI0UYNBAHUE
palMoHaIbHBIX yuced. ApudgMeTuueckue JeUCTBUS ¢ pallMOHATBLHBIMU YHCIIAMU.
Pemrenre 3a1au u3 peanbHON MPAKTUKU HA YaCTH, HA JPOOH.
CreneHb ¢ HaTypaJbHbIM IIOKa3aTeleM: OIpeJesieHre, MpeodOpa3oBaHue
BBIPKCHUH HA OCHOBE OIpEIeNIeHHUs], 3aNTUCh OobInX yucen. [IporneHTsl, 3anmuch
IPOIICHTOB B BHUjIE JpoOU U ApoOH B BUE MPOILIEHTOB. TpU OCHOBHBIC 33/1aud Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.
[IprMeHeHne NMPU3HAKOB ACIMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIU HATYpaJTIbHBIX
YHUCEeN.
PeanbHbple 3aBUCUMOCTH, B TOM YHCIIC MIPsAMasi U 0OpaTHasi MPONOPIIMOHATBHOCTH.
AJiredpanvecKme BbIPpaKeHUS
IlepemeHHbIC, YKMCIOBOE 3HAYEHHE BBIPAXKECHUSI C TEpeMeHHOW. [lomycTumbie
3Ha4YEeHUS epeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXK Y BETUYMHAMU B BUIE
dbopmybl. Beraucienus no ¢popmynam. [IpeoGpazoBanue OyKBEHHBIX BIPaKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAXKEHMS, TpaBUIIa MPEOOPa3oBaHUS CYMM H
IPOU3BEICHUM, TIPaBUIIA PACKPHITUS CKOOOK U MPUBEICHUS TTOIOOHBIX ClIaraeMbIX.
CBoliCcTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.
OpHowieHbl U MHoOroujeHbl. CreneHb MHorowieHa. CoKeHHE, BBIYUTAHUE,
YMHOKEHUE MHOTOUYJIEHOB. @OpMYyJbl COKpPAIIEHHOTO YMHOXKEHHS: KBagpaT
CyMMBbl M KBaApar pa3zHocTu. Dopmylia pazHOCTU KBaJpaToB. Pa3znoxkeHue
MHOT'OUYJIEHOB HAa MHOKUTEIIH.
YpaBHeHUs] M HEPABEHCTBA
VYpaBHeHUE, KOpEHb ypaBHEHHS, TMpaBWia NPeoOpa3oBaHUS ypPaBHEHUS,
PAaBHOCHUIIBHOCTh YPABHEHUM.
JIuHeliHOE ypaBHEHME C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO
YpaBHEHHUSI, pEIICHHE JHMHEHHBIX ypaBHeHMH. (CocTaBiieHHE YpaBHEHUH IO
YCJIOBHIO 3a7jauu. Pernenrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHHUM.
JluneitHOE ypaBHEHHE C JBYMs IMEpeMEHHbIMHU M ero rpaduk. Cuctema ABYyX
JIMHEMHBIX YpPaBHEHUU C JByMs NEpEMEHHbIMHU. PemieHne cucreM ypaBHEHUU
criocoOoM nojicTaHoBKU. [IpuMepsl pelieHunst TEKCTOBBIX 3a7a4 C TOMOILbIO CUCTEM
YPaBHEHUN.
DYyHKIUA



Koopaunata Toukn Ha npsmoi. UMcCIIOBBIE NPOMEKYTKH. PaccrosiHne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSAMOM.

[IpssmoyronbHas cucteMa koopauHat, ocu OX u Oy. AGcuucca u opaHaTa TOUKH
Ha KOOPAMHATHOM TIUIOCKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (DOpMYyIaAMH.
Urenne rpadukoB peanbHbIXx 3aBucumocteil. Ilonstue ¢ynkuuun. I'padux
¢ynkuuu. CoiicTBa pyHkiui. Jluneitnas pynkuus, e€ rpadux. I'paduk GyHkunn
y = [x|. I'paduueckoe pernieHue JIMHEHHBIX YpaBHEHHUW M CUCTEM JIMHEWHBIX
YPaBHECHUH.



9 KJIACC

Yucaa v BbIYMCICHUSA

PanvionanpHble uKcna, UppalMoOHANIbHBIE YHCIIA, KOHEYHbIE M OECKOHEUYHBIC
JecATUYHbIE APOOU. MHOXKECTBO IEUCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIC YUCTIA
KaKk OECKOHEUHbIE JeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JIEMCTBUTENBHBIX YUCEII U KOOPIAUHATHOU IIPSAMOM.
CpaBHeHue  JEWCTBUTEIBHBIX  4YHCel, apudmerhyeckue  ACUCTBUS  C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 00BEKTOB OKPYXKAIOIIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKpPY’KarolIeM MHpE.

[TpubmmxEHHOE 3HAYEHWE BEIWYUHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHue
yuces. [Ipukuka v oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. PenieHrne ypaBHEHUH, CBOSIIIUXCS K TUHEUHBIM.
KBanpatHoe ypaBHenue. Penienue ypaBHEHUH, CBOASIIMXCSA K KBaJIPATHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHUN TPEThEU U YETBEPTOU
CTENECHEN Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue apoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHUEe ¢ JByMs TNEepEeMEHHbIMU U ero rpaduk. PemieHue cucrem IBYX
JIMHEMHBIX YPAaBHEHUM € JBYMsI IEPEMEHHBIMU. Pelienre cucrteM AByX ypaBHEHUH,
OJIHO M3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpod creneHu. ['paduueckas
UHTEpIIpETalvsl CUCTEMBbl YPAaBHEHUH C IBYMS IEPEMEHHBIMHU.

Permienrie TEKCTOBBIX 3a7ad aJreOpandecKuM CIIOCOOOM.

YuciioBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHEHHBIX HEPABEHCTB C OJHOW MEpeMEHHOW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IMepeMeHHOW. KBaagpaTHble HEpaBEeHCTBA.
I'paduueckass wHTEpmpeTanus HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMU.

DOYyHKIUA

KBagpatnunas ¢ynkius, e€ rpaguk u cBoiictBa. [lapaGoma, KoopauHaATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITbI.

I'paduxu byskumit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , n ux
CBOMCTBA.



YucoBble NOCIEI0BATEIbHOCTH H MPOrpeccuu

[lonsiTHE YHMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIBbHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro uieHa.

Apudpmernyeckas u TeoMeTpuueckas nporpeccur. Popmynbl N-ro  yieHa
apu(pMETHUYECKON U FTE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.
N306paxkenne wieHoB apupMeTUYECKON U T€OMETPUUECKON MPOTrpecCHil TOUKaMu
Ha KOOPAWHATHOM IJIOCKOCTHU. JIMHEHWHBIN U 3KCHOHEHIHAIBHBINA pocT. CIIOXKHbBIE
IIPOLICHTBI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHUS INPOrpaMMbl ydyeOHOro Kypca
«Anredpa» XapakTepHU3yIOTCs:

1) maTpuOTHYECKOE BOCTIUTAHUE:
NpOSIBICHUEM MHTEpeca K MPOILUIOMY M HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K JIOCTIDKCHHUSIM POCCHUCKUX MaTEMaTUKOB U
POCCHICKOM MaTeMaTHYeCKOM IIKOJIbl, K HUCIOIb30BAHUIO ITHUX JOCTUKEHUN B
JPYTUX HaAyKax U MPUKIAIHBIX chepax;

2) rpaIaHCcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
TOTOBHOCTBIO K BBITIOTHEHUIO 00sI3aHHOCTEH rpask/IaHWHA U pean3alliy ero Mnpas,
NpE/ICTaBIEHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHS Pa3IUYHBIX
CTPYKTYp, SIBIICHUH, MPOLEAYp TpakIaHCKOro oodiiecTtBa (Hampumep, BBIOOPHI,
OINpOCHI), TOTOBHOCTBIO K OOCYXICHHIO JTUYECKUX MPOOJIEM, CBSI3AHHBIX C
IPaKTUYECKUM TPUMEHEHUEM JOCTH)KECHUN HAyKH, OCO3HAHHEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/i0BO€E BOCIIMTAHHUE:
YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE B PEUICHUU MNPAKTUYECKUX 3a/]ad
MaTE€MAaTHYECKON HANpaBIE€HHOCTH, OCO3HAHMEM BaXXKHOCTH MAaTE€MAaTHYECKOIO
o0pa3oBaHUs Ha MPOTSHKCHUU BCEH KU3HU JUIS YCHEITHOW TpodeccroHaaIbHON
JESTEIBbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHIMBHUIYATbHOU TPAEKTOPUHM 00pPA30BAHUS U KMU3HEHHBIX TUIAHOB
C Y4ETOM JIMYHBIX MHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYeCKOe BOCIIUTAHHE:
CHOCOOHOCTbIO K  SMOIMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJay, PEUICHUH, PACCYXICHHA, YMEHHUIO BUJETh
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSI:
OpUEHTAllME B  JEATEIbHOCTM HA COBPEMEHHYI0 CHCTEMY  Hay4HBIX
MpeACTaBICHNUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJI0BEKA, IPUPOJIbI U
oOmecTBa, TMOHMMAHMEM MAaTeMAaTHYeCKOW HAyKHM Kak cdepbl YerloBeUeCKOon
NEeATEeNbHOCTH, JTANoB €€ pa3BUTUA U 3HAUYUMOCTH ISl pa3BUTUS LUBUIIU3AIUH,
OBJIQJICHUEM SI3IKOM MATEMAaTUKH U MAaTEMATHYECKON KyJIbTYpOil Kak CPeACTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HaBbIKAMH MCCIIEA0BATEIbCKON
e TeIbHOCTH;



6) ¢usnueckoe BocnnTanue, GopMUPOBaAHHE KYJIbTYPbI
310POBbS M IMOLMOHAJIBHOI0 0J1arONOJyYHUs:

TOTOBHOCTBIO IPUMEHATh MaTEMAaTUUECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbs,
BEJICHUSI 370pOBOro 00pa3a XU3HU (370pOBOE MHUTAaHHE, COATAHCUPOBAHHBIM
peXUM  3aHATHM W OTAbIXa, peryisapHas  (Qui3nueckas AaKTUBHOCTH),
c(hopMUPOBAHHOCTHIO HaBbIKA peieKCHH, TPU3HAHUEM CBOETO MpaBa Ha OIIMOKY
U TaKOTO K€ MpaBa Jpyroro 4eJoBeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:
OpUEHTAIlMEN HAa MPUMEHEHWE MATEeMaTUYEeCKUX 3HAHUW JJIs pelIeHUs 3a/1ad B
00J1aCTH COXPAHHOCTU OKPY’KaIOIIEeH Cpebl, MIIaHUPOBAHHUS MOCTYNKOB U OLICHKU
UX BO3MOXHBIX MOCIEACTBUH JIJIs1 OKpYKaIOLEel cpe/ibl, 0CO3HAHUEM II100aTbHOrO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agmanTanusi K U3MEHSIIOIINMCSI YCJIOBUSM CONUAIBLHOM H

NPHUPOAHON cpeasbl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIIOBHSX HEOMPEACIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOEI KOMIETEHTHOCTHU Yepe3 MPAKTHUECKYIO JIEATeIbHOCTh, B TOM YUCJIE YMEHUE
YUHUTBCS Yy APYTHX JIIOjeH, mpuoOpeTaTh B COBMECTHOW JIESITEIIBHOCTH HOBBIC
3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OIBITA IPYTHUX;
HEOOXOIMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUI1, B TOM UKcie GOpMyIHpPOBATH
UeH, TOHSTHS, TUMOTEe3bl 00 O0O0BEeKTaX W SBJICHHUSAX, B TOM YHCIE paHee
HEU3BECTHBIX, OCO3HABAThH NEe(MUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IUTAHUPOBATH CBOE PA3BUTHUE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEP, KOPPEKTHUPOBATh NMPUHUMAEMbIC
pelieHusl U JIeucTBUsi, (HOPMYTUPOBATh U OLIEHUBATH PUCKA M TOCIEICTBHS,
(bopMHUPOBATH OTIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1elCTBUS

ba3oBble Jornueckue AecTBUA:
e BBUIBISATH U XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU
MaTeMaTU4YEeCKUX OOBEKTOB, TMOHSTHH, OTHOUIEHUNH MEXIY
MOHATUSAMH, bopMyIpoBaTh OTpeIeIICHUS MOHSTUH,
yYCTaHABIMBATh CYIIECTBCHHBIM TMPU3HAK  KIACCHU(PUKAIINH,
OCHOBaHUs JUisi  OOOOIIEHUST W  CpPaBHEHWS, KPUTEPHUU
POBOJIMMOTO aHAJIN3A;
e BOCHPHUHUMATH, (HOPMYIUPOBATH U TPEOOPA3OBBIBATH CYKICHHUS:
YTBEPAUTEIbHBIE M OTPHULIATENIbHBIC, €IWHUYHBIC, YACTHBIC U
001111e, YCIOBHBIE;



BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npotuBopeunsi B (akTax, JaHHBIX, HAONIOJEHUAX U
YTBEPKACHUSAX, MpeajaraTb KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUU;

Jenatb BBIBOABI C  MCIOJB30BAHUEM  3aKOHOB  JIOTHKH,
JeTyKTUBHBIX u WHIYKTUBHBIX YMO3aKJII0UEHUH,
YMO3aKJIFOYEHHUH 10 aHAJIOTUH;

pa30upaTh J10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPKIACHUMN
(mpsiMble ¥ OT MPOTUBHOTO), TMPOBOJIUTH CAMOCTOSITEIHHO
HECJIOXKHBIE  JIOKa3aTelIbcTBA  MaTeMaTHYecKuX  (DaxTos,
BBICTpaUBaTh  apryMEHTAllUIO, TPUBOAUTH TPUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BBIOMpATh CIOCOO perieHus: y4eOHoM 3amaun  (CpaBHUBATH
HECKOJIbKO  BapUaHTOB  pEIIEHHUsA, BbIOMpaTh  Hamboiee
NONXOMAIMNA € y4E€TOM  CaMOCTOSITEJIbHO  BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble uccieaoBaTeabCKHeE JEeHCTBUSA .

UCIIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATEIIbCKUHA HMHCTPYMEHT
No3HaHHUsA,  (GOPMYIUPOBATH  BOIMPOCH,,  (DUKCHPYIOIINE
NPOTHBOPEYHE, IMPOOJIEeMy, CaMOCTOSTEIbHO YCTaHABIMBATH
HCKOMOE U JJaHHOe, (pOpMHpOBaATh THIIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHUE;

NPOBOJUTHE TI0O  CaMOCTOSITEILHO  COCTAaBJICHHOMY  IUIaHY
HECIIOKHBI  OKCTICpUMEHT, HEOOJIBIIIOEe HCCIe0BaHUE TI0
YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYECKOro OOBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITEILHO (HOPMYIHPOBATh OOOOIIEHHWS W BBIBOJBI IIO
pe3ynbTaTaM  TpPOBEAEHHOTO  HAOMIOACHHS, HCCIIEIOBaHUSA,
OIICHUBATh JOCTOBEPHOCTH MOJIYUYEHHBIX PE3YJIHTATOB, BHIBOJOB
1 0000IIIeHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIECca, a TaKKe
BBIIBUTATh MPEATION0KEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HW30BITOYHOCTh HWH(OPMAIIHH,
JAHHBIX, HEOOXOMMBIX JJISl PEIIeHUs 3a4a4H;

BHIOMpPATH, aHaJIM3UPOBATbD, CUCTEMaTU3UPOBATH u
WHTEPIPETUPOBATh HH(POPMAIIMIO PA3TUYHBIX BHIOB U (Hopm
peACTaBICHUS;
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WUTIOCTPUPOBATh pelIaeMble 3aJauyd CXeMaMu, AuarpaMMaMi,
MHOU rpauKoi U ©X KOMOMHALMSAMU;

OLICHMBATh  HAAE&XHOCTb HH(OpPMAUUMU 1O  KPUTEPHUSM,
OPENJIOKEHHBIM  YYUTEJIEeM WU c(hOpMyITHPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE ICCTBHUS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIOBUSIMU M IEJISAMHU OOIIEHHUs, SCHO, TOYHO, T'PAMOTHO
BBIPAXKaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U IMMCBbMCHHBIX TCKCTAX, AaBaTh IMOACHCHHA 110 XOAY PCIICHUA 3a1a4U,

KOMMEHTUPOBATH MOJTYyYECHHBIA PE3yJIbTaT;

B XO0Je OOCYXIEHHUs 3a/JaBaThb BOINPOCHI IO CYLIECTBY
oOcyxmaeMol  Tembl, TMpoOJieMbl, pelaeMod  3ajauw,
BBICKA3bIBaTh WUJEH, HAlEJICHHbIE HAa TMOUCK peuleHus,
COMOCTaBISATh CBOM CYXICHHS C CYXICHHSIMH JIPYTHX
YYaCTHUKOB JiMajora, OOHapy>KMBaTh paziM4yhe€ MU CXOJCTBO
NO3UIUH, B KOpPpeKTHOM (opme GopMylIHpoBaTh pa3zHOrIacus,
CBOM BO3PAKEHHS;

NPE/CTaBIATh PE3YJbTaThl PEIICHUS 3aJayd, HKCIEPUMEHTA,
UCCJIeIOBAaHUsA, TMPOEKTa, CaMOCTOATENbHO BBIOMpPATh (QopMmar
BBICTYIIJIEHUSI C Y4Y€TOM 3ajJauy Mpe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH,

NOHMMATh ¥ UCIHOJIb30BaTh NPEUMYIECTBA KOMAHIHONW U
WHIUBHUIYAIbHOW  paboThl  TpU  pelIeHHMH  Y4eOHBIX
MaTEeMaTUYECKUX 3a/1a4;

NPUHUMATh 1€b COBMECTHOW JESTeNbHOCTH, IJIAHUPOBATH
OpraHu3alldi0 COBMECTHOU paboThI, paclpeaessiTh BUABl padorT,
JIOTOBapHUBAThCS, OOCYXKIaTh MpoLecC W pPe3yiabTaT paboThl,
0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYNIOBHIX (popMax paboTel (0OCyKaeHus, 0OMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI M JPYTHUE), BHIMNOJIHATH CBOIO
4acTh pabOThl U KOOPAMHUPOBATH CBOW ACHCTBUS C JPYTrUMHU
YJIeHaMH KOMaH/Ibl, OLICHUBATh Kaue€CTBO CBOETO BKJIAJa B 00U
OPOAYKT IO KpPUTEpHUsM, CHOPMYITHMPOBAHHBIM yYaCTHUKAMU
B3aMOJICHCTBHSI.

PerynsiTuBHBIE YHHBeEPCAJIbHbIE YUeOHbIE A€l CTBUS
Camoopranu3anusi:

CaMOCTOSATEIFHO COCTAaBJIATH IUIAH, AJITOPUTM DPEIICHUS 3a/1auu
(umu  ero 4YacTh), BBIOMpaTh CHOCOO pemieHus ¢ Yy4EToOM
UMEIOIIUXCS  PEeCypcoB W  COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHPOBAaTh W KOPPEKTUPOBATh BApPHAHTHl PEUICHUN C
ya€TOM HOBOU MH(OpMAITHH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbII HHTEJJIEKT:

BJIAJICTh CITOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca 1
pe3ysibTaTa pelieHus: MaTeMaTHYECKOM 3a/1auH;

NpEeABUJICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIpH
peIlIeHUH 3a/laud, BHOCHUTh KOPPEKTHBHI B JACATEIBHOCTh Ha
OCHOBE  HOBBIX  OOCTOSTENLCTB, HAWIACHHBIX  OIIMOOK,



BBISIBJICHHBIX TPYJIHOCTEN;

e OLICHMBATh COOTBETCTBHE pe3yapTara JEeATEIbHOCTH
IOCTABIICHHOM 1M M  YCJIOBUSAM, OOBSICHATH IPHYMUHBI
JOCTHXKEHUSI WM HEJOCTH)KEHMsI UENH, HaXOAUTh OILIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI



K koHnity oOyuenus B 7 kjacce 00y4yaromuics MOTYYUT CIECIYIOIINE MPEIMETHBIE
PE3yIBTaTHI:

Yucaa v BbIYMCICHUA

BrInonHsATh, coueTast yCTHBIE U TUCbMEHHBIE MPUEMBI, apU(PMETUUECKUE TeUCTBUS
C pallMOHAIBHBIMU YHCIIAMU.

HaxoauTh 3HaUeHUs YMCIOBBIX BRIPAKEHUH, TPUMEHSATH PA3HOOOPA3HbIE CIIOCOOBI
U TpUEMBI BBIUKCICHUS 3HAUYEHUH JPOOHBIX BBIPAXKEHUH, COAEpKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuth OT oaHONW (OPMBI 3aMMCH YUCENT K Apyro (mpeoOpa3oBBIBATH
JECATUYHYIO IPOOh B OOBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JIECATUUHYIO IPOOB).

CpaBHUBaTh M YNOPSAJAOUYMBATH paAlMOHAIBHBIE YHUCITA.

OKpyrJIsTh yncna.

BbINOJIHATE OPUKHUAKY U OLIEHKY pe3yJibTara BBIYUCICHUM, OLUEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHUN. BBINOTHATH JEUCTBUS CO CTENEHSMHU C HATypaIbHBIMU
NOKa3aTeNIsIMU.

[IpuMeHATh TpPU3HAKUA JACIUMOCTH, Pa3lI0KEHHUE HA MHOXKHUTEIU HaATypalbHbBIX
YuCen.

Pematb MpakTUKO-OPUEHTUPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, NPONOPIUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEUICHUS 33a/1a4 ¢ YYETOM OIPAHUYEHMI, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyecKkue BbIPAKEHUSA

Hcnonb3oBaTh anredbpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, MIPUMEHATH €€ B
IpoIecce OCBOCHHS y4eOHOT0 MaTepuaa.

HaxonuTe 3HayeHusi OYKBEHHBIX BBIPAKECHHH TMPH 3aJaHHBIX 3HAYEHUAX
EPEMEHHBIX.

BreimonHATh mpeoOpa3oBaHUs IEJOT0 BBIPAKEHUS B MHOTOUYWICH NPUBEICHHEM
MOOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BpINoJIHATE YMHOKEHME OJJHOUYJIEHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYJICH,
MPUMEHSTH (HOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocyl1iecTBIATh Pa3I0KeHUE MHOTOWICHOB HA MHOKHUTEIIU C IOMOIIBIO BEIHECEHUS
3a CKOOKH OOIIIET0 MHOXHUTEIIS, TPYNITUPOBKU CJIaraeMbIX, TPUMEHEHUS (HOpMYIT
COKPAIIEHHOTO YMHOXXEHUS.

[IpumensTs mpeoOpa3oBaHUs MHOTOWICHOB MJI PELICHUS Pa3IMYHbIX 3a7ay U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

Hcnonp3oBaTh CBOWMCTBA CTENEHEHM C HATYpPaJbHBIMM ITOKA3aTEISIMUA IS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUs] 1 HEPABEHCTBA



Pemlate suHelHBIE YypaBHEHUS C OJHOW IIEPEMEHHOW, IPUMEHsAS IIpaBUIa
Iepexoia OT UCXOTHOTO YPAaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, ABsieTCS
JIM YUCJIO KOPHEM YpPaBHECHUS.

[IpumensaTe rpaduyeckrie MeTOAbl NPU PEIICHUHM JUHEHHBIX YpaBHEHUW U HX
CUCTEM.

[lonOupaTh IpUMepHI ap YUCEN, SBISIOMINXCA PEIICHUEM JIMHEMHOTO YpaBHEHUS
C ABYMS IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU IpauK JIMHEHHOTO YpaBHEHUS C JBYMs
NEePEMEHHBIMHU, TTOJIB3YSACH TparKOM, TPUBOAUTH TPUMEPHI PEIICHUs] YPABHEHUSI.
Pemate cucrtembl IBYX JIMHEWHBIX YpaBHEHUW C JABYMS IMEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocTaBiAATh U pelIaTh JUHEHHOE YPABHEHUE UM CUCTEMY JIMHEHWHBIX YPAaBHEHH I
[0 YCJIOBHMIO 33J1a4d, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayu
NOJIYYEHHBIN PE3ybTaT.

DOyHKIUA

N300pakaTh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATAaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3aIIUCHIBATh YHCIIOBbIE IPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJMHATHOM IIJIOCKOCTA TOYKM MO 3aJaHHBIM KOOpAWHATAaM,
CTpOUTH rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHN y = |X|.
OnuckIBaTh ¢ MOMOIIBIO (DYHKIIMI N3BECTHBIE 3aBUCUMOCTH MEXAY BEIIMYUHAMU :
CKOPOCTb, BpeMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHue GyHKINUU 1O 3HAYCHUIO €€ apryMeHTa.

[Tornmare rpaduueckuii crmoco® TpeACTaBICHHUS M aHalu3a HWHGOPMAIIUH,
M3BJIEKATh U HHTEPIIPETUPOBATH UH(POPMAIHIO U3 TPahUKOB peasbHBIX MPOIECCOB
Y 3aBUCUMOCTEH.

K xoniry oOyuenus B 8 ki1acce 00y4Jaronuics MOTyYHT CICTYIONINE MPEIMETHBIC
pEe3ybTaThI:

Yucia v BbIYUCTICHUA

Hcnonb30BaTh HayaabHbBIC MIPEICTABICHNUS O MHOKECTBE JEUCTBUTEIIBHBIX YHCEI
JUTSI CPAaBHEHMSI, OKPYTIICHUS U BBIYMCIICHUM, H300pakaTh IEHCTBUTEIbHBIC YHCIIa
TOYKAMHU Ha KOOPJIMHATHOU MPSIMOM.

[IpumensaTs mMOHSATHE AapU(PMETHUECKOTO KBAJAPATHOTO KOPHSA, HAXOJWThH
KBa/IpAaTHBIC KOPHH, WUCIIONB3YS TPH HEOOXOAUMOCTH KAIbKYJSITOP, BBIMOTHSTH
nmpeoOpa3oBaHusl BBIPAXKEHUM, COAEPXKAIIUX KBaJIpaTHbICE KOPHU, HCIOIB3YS
CBOWCTBA KOPHEMN.

Hcnonib30BaTh 3aMucy OOJIBIIMX U MAJIBIX YUCEN C MTOMOILBIO JECATUYHBIX IpoOei
u crenene uncna 10.



AJireOpanveckne BbIPaKeHHU s
[IpuMeHsAT,  MOHSTHE CTENEHM C  LEJIbIM  MOKa3aTelieM,  BbINOIHATH
npeoOpa3oBaHus BRIPAXKECHH, COJIEPKAIIUX CTEIIEHHU C LIEJIBIM MTOKa3aTeIeM.
BbINOMHATE TOXKACCTBEHHBIC MPEOOpPa30BaHUsI PaAllMOHATIBHBIX BBIPAXKCHHUN Ha
OCHOBE TIpaBUJI JEUCTBUM HaJ MHOTOWICHAMHU U aJIreOpandecKuMM APOOSMH.
PacknanpiBaTh KBaApaTHBIM TPEXWIEH HA MHOKHUTEIIN.
[IpumensaTh mpeoOpa3oBaHUs BBIPAKCHUN I PEIICHUS Pa3IUYHBIX 3a7ad U3
MaTeMaTUKU, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.
YpaBHeHUs] M1 HEPABEHCTBA
Pemiate nuHEMHBIC, KBaJpaTHbIE YPaBHEHHUS U pallMOHAIBHBICE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IByMsI TIEPEMEHHBIMU.
[TpoBOANTEL MpOCTEHIIINE UCCIICIOBAHNS YPaBHEHUN U CUCTEM YpaBHEHUM, B TOM
YHuCjie ¢ MPUMEHEHUEM rpaduyecKux MpeacTaBiIeHUi (YyCTaHaBIMBATh, UMEET JIU
ypaBHEHHUE WK CUCTEMa ypaBHEHUN PEIICHHS, €CITH UMEET, TO CKOJIBLKO, U IPoYee).
[Tepexonuth OT cIOBECHON (POPMYITUPOBKH 3a7auu K €€ anreOpandeckoi
MOJIeNIN C TIOMOIIBID COCTABJICHHS YPaBHCHHSI WU CHCTEMBI
ypaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a44 MOJYyYCHHBIN pe3yibTat. [[puMeHsITh CBOWCTBA YHCIOBBIX HEPABEHCTB
JUTSI CPAaBHEHMSI, OLIEHKH, peIIaTh JIMHEHHbIE HEPABEHCTBA C OAHON EPEMEHHON U
UX CUCTEMBI, JaBaTh rpauIecKyro
WLTIOCTPAIIMIO MHOXKECTBA PELIEHUH HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.
DOyHKIUA
[lonumaTe M HCMONB30BaTh (YHKIIMOHAJIBHBIE TOHSATUS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHHMsI), ONMPEIENITh 3HaUeHHE (YHKIHMH IO 3HAYCHUIO
apryMeHTa, ONpeesaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.
CrtpouTth rpaduku d71€MEeHTApHBIX PYHKIIUHN BUIA:
y=k/X, y=x2,y=x3,y =X, y = VX, OlHCHIBaTh CBOICTBA YHCIOBOI (HDYHKIIHH IO
e€ rpaduky.
K xoniry oOyuenus B 9 kiacce o0ydaronuics MOTYIUT CICTYIOIINE MPEIMETHBIC
PE3YIBTATHI:
Yucia ¥ BbIYUCTICHUSA
CpaBHUBaTH U yNOPAI0YUBATH PAllMOHATIbHBIE U HPPALIMOHATIBHbBIE YUCIIA.
BeimonHaTh apudmMeTnueckue AEHCTBUS C PAMOHATBHBIMH YUCIAMH, COYETas
YCTHbIE U MUCHbMEHHbIE MPUEMBI, BBIIOJHITH BBIUUCICHUS ¢ UPPALMOHATIbHBIMU
YUCIIaAMHU.
HaxonuTh 3HaueHHs] CTENEHEW C LIeJIbIMU MOKAa3aTeNs MU U KOPHEH, BBIYUCISTH
3HAYEHUS YUCIOBBIX BBIPAKEHUN.
OKpyryisiTh  NEUCTBUTENbHBIE 4YHCJIA, BBIMNOJHATH HPUKHUIAKY pe3ysbTaTa
BBIUKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.



YpaBHeHUs M HEPABEHCTBA

Pemate nuHelHbIE M KBagpaTHbIC YPAaBHEHHUs, YPAaBHEHMs, CBOISIIUECS K HUM,
npocTenme ApoOHO-pallMOHANIBHBIE YPABHEHHUS.

PemaTte cucteMsl 1ByX JIMHEHHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJIACTCS JTUHEUHBIM.

PemaTh TekcTOBBIE 3a7a4l AIreOpanyecKuM CIIOCOOOM C MOMOILBIO COCTABIECHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMMU.

IIpoBOANUTE POCTEUIIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPaBHEHUM, B TOM
quclie ¢ NPUMEHEHHEM rpapuiecKuXx MpeicTaBieHuil (ycTaHaBIMBaTh, UMEET JI
ypaBHEHHE WM CUCTEMA YPABHEHUI PEIlIeHUs, €CJIM UMEET, TO CKOJIbKO, U TIpOYee).
PemaTh nuHeliHbIe HEPaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, U300paXkaTh pPellIeHHe
HEPABEHCTB Ha YMCIIOBOW MPSIMOU, 3aIIMCBIBATh PELICHUE C IIOMOILBIO CUMBOJIOB.
Pemate cucTteMsl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaThb pELICHUE CUCTEMbl HEPAaBEHCTB Ha
YUCJIOBOU MPSIMOM, 3aIIMCBIBATh PELICHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEILIECHUN PA3IMYHBIX 3a/1a4.

DOyHKIUA

PacriozHaBaTh (yHKIMM HW3y4eHHBIX BHJIOB. [loka3piBaTh CXEeMaTHUYECKH

pacIoyio’KeHHe Ha KOOPAMHATHOMN TUIOCKOCTH TpaduKkoB GyHKIMH Buaa: Y = KX, y
=kx+b,y=k/x,y=ax2 +bx+c,y=x3,y=x,y = |X|, B 3aBHCHMOCTH OT 3HAYCHHi
K03()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth M H300pakaTh CXEMAaTHYECKH TpadUKU KBAaJAPATUYHBIX (DYHKITUH,
OIMMCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacrioznaBaTh KBaApaTWyHyr0 (QYHKIHIO TO ¢GopMyle, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 pEaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YucsioBble MOCJI€10BATEIbHOCTH M POTrPecCUuu

PacriozHaBaTh apuMEeTHUECKYI0 M TEOMETPUYECKYIO MPOTPECCHH TMPHU PaA3HBIX
crioco0ax 3a1aHusl.

BbImONHATS  BBIYHMCIICGHHST € HWCIOJIb30BaHWEM  (QopMyl n-ro  4ieHa
apu(PpMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.
N300paxkaTh WieHbl MOCIEA0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM TIJIOCKOCTH.
Pemate 3ama4n, CBsI3aHHBIE C YHUCIOBBIMH IOCIIEIOBATEILHOCTSIMHU, B TOM YHCIIC
3a/layl W3 PEATbHOW >KM3HW (C HCIOJIB30BAaHUEM KaJIbKYJSITOpa, HHU(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHMUE 7

KJIACC
KonnyecTBo yacos JyieKkTpoHHbBIE (LM pPOBbBIE)
HaumeHnoBaHue pa3iesi0B M TeM IIPOrpaMMBbl o0pasoBaTe/IbHbIE PECYPCHI
Ne m/m KouTtpoabnbie IpakTnyeckue
Bcero
padoThI padoThI
1 Yuca 1 BeruucieHus. PalirionaabHble yncia o5 1 bubauoreka IIOK
https://m.edsoo.ru/7f415b90
bub6mmoreka [IOK
2 Anred 27 1
1 EOPAITHCCITHE BhIPaCHit https://m.edsoo.ru/7f415b90
bub6mmoreka [IOK
3 Yy 20 1
PABHEHIDL I HepaBerctna https://m.edsoo.ru/7f415b90
buo6mmoreka [IOK
4 K ) 24 1
COpAMHATS! M rpaduich. Dyniaui https://m.edsoo.ru/7f415b90
buo6mmoreka [IOK
5 1 000 6 1
OBTOPCHIE I ODOBIICHHIE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
IMPOI'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

9 KJIACC

KonnyecTBo yacos JyieKkTpoHHbBIE (LM pPOBbBIE)
HaumeHnoBaHue pa3iesioB U TeM o0pasoBaTe/IbHbIE PECYPCHI
Ne i/ MPOrpaMMblI B KonTpoabHbie IpakTnyeckue
cero padoThI padoThI
1 Hucna u Beruncienus. JeficTBUTENbHBIE YnCIa 9 bubmuoreka [JOK
https://m.edsoo.ru/7f419d08
5 YpaBHEHUA U HEPABEHCTBA. Y PaBHEHUS C OJHOU 14 1 bubmuoreka [JOK
repeMeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHCTBa. CUCTEMBI ypaBHEHUH 14 1 bubmuoreka [IOK
https://m.edsoo.ru/7f419d08
buo6mmoreka [IOK
4 YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
buo6mmoreka [IOK
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

Kon
IIpoBepsieMble MpeMETHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOI
NpoBepsieMOro -
o0pa3oBaTebLHON NPOrpaMMbl OCHOBHOI'O 0011[er0 00pa3oBaHus
pe3yJabTara
1 Hucna 1 BEIYKMCIIEHUS
BoInonHATs, coyeras YCTHBIE U TUCBMEHHBIC MPUEMBI,
11
apudMeTHIecKue ASHCTBYSI C PAllMOHATBHBIMU YHCIAMH
Haxomuts 3HAYEHUS YHCITOBBIX BBIPaKECHUH, MPUMEHSITh
12 [pa3HO00pa3HbIe CIIOCOOBI U MPUEMBI BBIYMCIIEHHS 3HAYeHUI IPOOHBIX
BBIPAYKEHHH, COAeP KaIuX OOBIKHOBEHHBIE U IECTHYHBIE IPOOH
[MepexomuTh OT OMHOH (OPMBI 3amucH YHcell K Apyroi (mpeoOpa3oBHIBATH
13 NMECATUYHYIO ApOO0h B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OCCKOHEYHYIO
MECATUIHYIO TpOOk)
14 CpaBHHBATH U YIIOPSA0YMBATH PAIIOHATLHBIC YHCITA
15 OKpyYTIIATE YnCla
BrIMOMHATS TPUKUAKY U OIEHKY pe3yiabTaTa BBIUMCICHHUH, OIEHKY
16 BHAYCHU M YHCJIOBBIX  BBIpaXKEHUH.  BBINONHATH  JEHCTBUA €O
CTETEeHsMHU C HaTypaJIbHBIMH ITOKA3aTeIIIMA
[IpuMeHATs TpPU3HAKK JAENAMOCTH, Pa3IOKEHHE Ha MHOXHUTEIN
17
HaTypaJTbHBIX YHCEI
Pemate MpakTHKO-OPUEHTHPOBAHHBIE 3a/ladyd, CBS3aHHBIE C OTHOIICHHEM
BEJMYWH, MPONOPIIMOHAIBHOCTRIO BEJIMYMH, MPOICHTAMU, WHTEPIPETHPOBATH
18 [pe3yabTaThl PEUISHHS 3a/1a4 C YIETOM OrpaHUIEHUH, CBI3aHHBIX CO CBOICTBAMHU
[paccMaTpUBaeMbIX
00BEKTOB
2 AnreOpandeckue BEIpasKESHHS
Hcnonb3oBaTh anreOpanvecKyr0 TEPMHUHOJOTHIO M CHMBOJHKY,
2.1
MPUMEHSTH €€ B IIPOLIECCE OCBOCHHUS y4eOHOro MaTepHana




HaXOI[I/ITI: 3HA4YCHHUA 6YKBCHHBIX BLIpa)KGHI/IP'I npu  3aJaHHbIX

2.2
SHAUEHUX IEPEMEHHBIX
BeimonusaTe mpeoOpa3oBaHMs LENOr0 BBIPAKEHHS B MHOTOWICH
2.3
MPHUBEICHUEM TIOJJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BoInoaHATS YMHOXKEHHE OIHOWIEHa HA MHOTOYJIEH M MHOTO4WIEHa Ha MHOTOYJIEH,
24 OpUMEHATh (QOpMYJIbl KBajpaTa CyMMBI M KBajapaTa
[pa3HOCTH
OcCyIecTBIATh pasioKeHHe  MHOTOWIEHOB  HAa MHOXHTEIH  C
25 MOMOIIIBIO BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXHUTENS, TPYIITHPOBKH
cllaraeMbIX, IPUMEHEHUsT GOPMYI COKPAIIEHHOTO YMHOKEHUS
[MpumeHsATH PeoOpa30BaHKsT MHOTOUJIEHOB JUIA PEIIEHUS PAa3IHYHBIX
2.6
3aja4 U3 MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOMN MPAKTHKH
Mcronb30BaTh CBOMCTBA CTENEHEN C HATYpPaJbHBIMU I1OKA3ATEISIMU
2.7
st TIpeoOpa30BaHMsI BRIPAKEHHHA
3 'YpaBHEHHS U HEpaBEHCTBA
PemaTe nuHENHBIE ypaBHEHHSI C OAHOW IEPEMEHHOMN, NMPUMEHSS MTpaBUia
3.1 repexoa OT HCXOAHOTIO yPaBHEHMsI K PABHOCHIIBHOMY €MY.
IIpoBepsiTh, SBIAETCA M YMCIO KOPHEM YPABHEHUS
32 IIpumeHsTH rpadpuueckue  METOABI  NPU  PEMICHUH  JIMHEWHBIX
YpaBHEHUH U UX CUCTEM
33 [MonOupats IpAMEpBl  Tap  4YHCEN,  ABIIONIMXCA  pEIICHUEM
NIMHEWHOTO YPaBHEHNUS C IByMsI IEPEMEHHBIMA
CTpouTh B KOOPAUHATHON IIJIOCKOCTH I'Pa(UK JIMHEHHOIO YPaBHEHUS C OBYMSI
3.4 [epeMEHHBIMU; TOJIB3YSICh I'pahKOM, IPUBOAUTH IIPUMEPHI
[pEIIEHNsT ypaBHEHUS
Pemats CUCTEMBl  JBYX  JIMHEHHBIX YpaBHEHUI ¢ JByMs
3.5
[EepEMEHHBIMH, B TOM YHCIIe TpapuuecKu
CocCTaBJsATh U pelIaTh JIUHEHHOE YPABHEHHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUN
3.6 10 YCIIOBHIO 3aJjau, HHTEPIIPETUPOBATH B COOTBETCTBHU
C KOHTEKCTOM 3aJ]a4y TIOTY4YEHHBIN pe3ynbTaT
4 Koopaunats! 1 rpaduku. OyHKIUH




U300paxarh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOLIME 3aAaHHBIM
4.1 KOOpIUHATAM, JIy4Hd, OTPE3KH, MHTEPBAJbI, 3allUCHIBATH
YHCIIOBBIC TPOMEKYTKU Ha alreOpandecKoM si3bIKe
Otmeuathb B KOOpDJAWHATHOH  IUIOCKOCTH TOYKM MO 3aJaHHBIM
4.2
KOOpJIMHATaM
Crpoutb rpaduku muHeWHBIX GyHKInH. CTpouTh Tpaduk GyHKIHMH Y
4.3
= x|
OnuckiBaTh C MOMOIIBbIO (PYHKIHMI W3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEIUYUHAMH: CKOPOCTH, BPEMsI, pPAcCTOSHHE, ILEeHY, KOJIMYECTBO, CTOMMOCTb,
MPOHU3BOAUTENBEHOCT, BpeMsi, 00BEM padOoThI
4.5 HaxomuTh 3HaueHne QYHKIMH MO 3HAUYCHHIO e€ apryMeHTa
TTonumats rpaguyeckuii  crmoco0d  MpeNcTaBICHUS U aHaIM3a
4.6 nHGOPMAIUK, W3BJIEKATh M WHTEPIPETUPOBATH WHYOPMAIMIO W3
rpaduKOB peansbHBIX MPOIIECCOB M 3aBUCUMOCTEN
Kon .
IIpoBepsieMble IpeAMeETHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
TpoBEpsIEMOTo o0pa3oBaTe/IbHOI NPOrPaMMbl 0CHOBHOI'0 00111€Tr0 00pAa30BAHUS
pe3yJibTaTa
1 Uricna v BEIYUCTICHUS
CpaBHMBaTh U YHOPSIOYMBATH PALMOHAJIBHBIC U HPPALMOHATIBHBIC
11
qucIa
BeimonuaTe apudmMeTnuecKre NeHCTBUS C palMOHAIBHBIMU YHCIAMHU, COYETas
1.2 YCTHBIE ¥ IUCbMEHHBIE IIPUEMBI, BBIIIOTIHSTH BEIYUCICHUS C
HppanMOHATBHBIMU YHCIAMU
Haxoouts 3HaYeHUS CTENEHE ¢ LENbIMH MOKa3aTelsIMH M KOpPHEH,
13
BBIUMCIIATH 3HAYECHHS YHCIIOBBIX BBIPAXKEHUH
OKpyTIIsATh JeHCTBUTEIIbHBIE YHCla,  BBIIOJHATH MPUKUAKY
14
[pe3y/bTaTa BHIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHHUN
2 'YpaBHEHHS U HEPaBEHCTBA
Pemats JUHEHHBIE W KBaJpaTHbIE  YpaBHEHWS,  ypaBHEHUS,
2.1
CBOZSILMECS K HUM, IPOCTEHIINE IPOOHO-pallMOHAIbHBIE YPABHEHHUS




PeriaTe CUCTEMBI ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C AByMs ICPEMECHHBIMU U

2.2 CHCTEMBI IByX YPaBHEHHH, B KOTOPBIX OHO YPaBHEHHE HE SBIISCTCS
NIMHEWUHBIM
Permath TeKCTOBBIEC 33124 ANIT€OPANIECKUM CITIOCOOOM C ITOMOIIIBIO
2.3 COCTaBIICHUsI YPaBHEHHS WM CHCTEMbI ABYX ypPaBHEHUH C IBYyMS
nepeMeHHbIMU
IIpoBOMTE IPOCTEMIINE UCCIIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHU, B TOM
) 4yuciae C TOpUMEHEeHHWeM rpaduyeckux — MpeACTaBICHUN  (Hampumep,
A4
yCTaHaBJIMBaTh, UMEET JIU ypaBHEHHE
WJIM CUCTEMa ypaBHEHHH PELIeHUs], €CITH UMEET, TO CKOIBKO)
Pemats TMHEWHBIE  HEPaBEeHCTBA, KBaJpaTHbIE  HEPaBEHCTBA,
25 M300pakaTh pereHne HepaBeHCTB Ha YHCIOBOW MPSMOIA, 3aITHChIBATh PELICHHE C
TTIOMOIIIbIO CHMBOJIOB
Pemats cucTeMbl TUHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAOIINE
26 KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTh peEILIEHHE CHUCTEMbl HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3alMCHIBATh PEILLIEHUE C
[TOMOILbIO CHMBOJIOB
2.7 Mcnonp30BaTh HEPaBEHCTBA [IPU PELLICHUHN PA3IMYHbBIX 3a/1a4
3 OyHKIMN
PacnoznaBath (QyHKUMM H3y4eHHbIX BHUAOB. Iloka3pIBaTh CXeMaTHYECKH
PACIIONOKEHNE Ha KOOPAWHATHOW IUIOCKOCTH rpadukoB dyHKuumi Buga: Y=KX,
3.1 y=kx+b, y=k/x, y=ax2+bx+c, B 3aBucHMOCTH OT 3HAUYeHHU KO3(PPHUIHEHTOB,
OIMCBHIBaTh CBOMCTBa
hyHKIHT
IToka3bBaTh CXEMAaTUYECKH  PACIONOKEHHE  Ha  KOOPIMHATHOU
3.2 mIockoct TpadukoB QyHKIUA BuAa Y = VX, Y = |X| 1 omHChIBaTh CBOMCTBA
dhyHKITII
Ctpouth M n300paXkaTb CXEMAaTHYECKH TIpaduKu KBaJApaTUUHBIX QYHKIWH,
3.3 OIMCHIBATh CBOWCTBA KBAaIpaTHYHBIX (YHKLUUH IO HMX

rpadukam




PacnoznaBaTh KBagpaTHUHYIO (QYHKOHIO 1O (hOpMylie, TPHBOAUTH MPHUMEPHI

3.4 KBaJIpaTHUHBIX (YHKUUH M3 peajbHOW >KU3HU, (H3UKY,
reOMETPHH
4 ApudmMeTrrueckas U reoMeTpudecKas Iporpeccun
PacnozHaBaTh apupMETHUECKYI0O M T€OMETPUYECKYIO MPOrPecCHU
4.1
IIpH Pa3HBIX crloco0ax 3aIaHus
BEIMOMHATE BBIYMCICHHUS C WCIONB30BaHHEM (opMya N-ro djeHa
4.2 apu(METUIECKON U TEOMETPHUECKOM MPOrpecCchii, CyMMBI TIEPBBIX N WICHOB
N306paxaTsb YJIEHBI TMIOCJIEIOBATENILHOCTH TOYKAMHU Ha
4.3 .
KOOPJIMHATHOH TIOCKOCTH
PemaTh 3a1a4u, CBA3aHHBIEC C YHCIOBBIMU MOCIIE0OBATENLHOCTSMHU, B
4.4 TOM YHCIlEe 3aJa4d M3 PEATbHOM KU3HK (C HCIONB30BAHUEM

KaJbKyJIATOpa, TU(PPOBBIX TEXHOJIOTHH)




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

Kon IMpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uwycna ¥ BEIYMCICHUS
JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO/ OT OAHOM (GOopMBI 3amucu Apodel K
1.1  jgpyroii. IloHsTue panuoHAJILHOTO YWCia, 3alUCh, CPAaBHEHHE,
YIIOPSIIOUYMBAHNE PAITHOHATIBHBIX YACET
Apudmerrueckue ASHCTBYS C pallMOHAIBHBIME YKiCIaMu. Perienue 3amay u3
12
peasIbHOM MTPAKTUKH HA YaCTH, Ha IpOOU
3 CrernieHb C HATypaJbHBIM IIOKa3aTelIeM: OINpeeiieHue, MpeoOpa3oBaHKe
1
BBIPQXXCHU Ha OCHOBE ONPEICICHHUS, 3aITUCh OOJIBIINX YHCEN
14 [IporeHThl, 3aNKCh MPOILEHTOB B BUJC APOOU U JpoOH B BUIE IPOIICHTOB.
Tpy OCHOBHBIE 3a/1a4M HA MPOLICHTHI, PELICHHE 3a/1a4 U3 PeaibHON MPaKTHKU
[IpumeneHue MPU3HAKOB  JICIMMOCTH,  Pa3JOKEHHE  HAa  MHOKUTEIHU
15
HaTypaJbHbIX YUCEIT
6 Peannupie 3aBHUCHMOCTH, B TOM YHCIe mpsMas W oOparHas
1
TIPOITOPITHOHATEHOCTH
2 AnreOpanvecKie BRIPaKCHUS
) IlepemenHbIE, YMCIOBOE 3HAUECHUE BBIPAXKEHUS C TIepeMeHHOM. [lomycTuMble
A
3HAYCHUS TTEPEMEHHBIX
[IpencraBnenue 3aBUCUMOCTH MEXIy BEIHYMHAMH B BUAE (DOPMYIBL
2.2
Brrancnenns o hopmynam
23 IIpeobpa3zoBanue OYKBEHHBIX BBIPYKCHHH, TOXKICCTBEHHO paBHBIC
BBIpKEHUS
2.4  |CpoiicTBa CTENEHH C HATYPAJIHHBIM ITOKa3aTeIeM
OmHouwteHb! 1 MHOrOWIeHBL. CTeneHs MHOrowieHa. ClIoKeHue, BEYUTAHNE,
25
YMHO)KEHH€ MHOTOUJICHOB
Dopmybr COKpPAlI€HHOTO  YMHOXEHHWsS:  KBaJpaT CyMMBl H KBajpar
26  |pasnoctu. ®opMmysaa pa3sHOCTH KBaApaToB. PasiokeHHe MHOrOYIEHOB HAa MHOMKHTEIH
3 YpaBHEHU




VYpaBHeHHE, KOpPEHb YypaBHEHHWs, NpaBWiia MpeoOpa3oBaHUsl ypaBHEHHS,
3.1
[PaBHOCUJIBHOCTH YpaBHEHUN
JluneliHoe ypaBHEHHE C OJHOW IMEPEMEHHOW, YHMCIO KOpHEH JIMHEHHOro
3.2
YpaBHEHMUS, PELICHUE IMHEUHBIX YPaBHEHUN
33 CocraBiieHre ypaBHEHHI! 110 YCIIOBUIO 3a7a4u. PelieHne TeKCTOBBIX 3aj1ay ¢
[TOMOILbIO YPaBHEHUHN
3.4 JluHeitHOE ypaBHEHHUE C IBYMS IIEPEMEHHBIMU H €r0 rpaduK
Cucrema JByX JHMHEWHBIX YpaBHEHHMH C IBYyMs IepeMeHHbIMH. PemieHue cucrem
35 ypaBHEHUH cIocOOOM MOACTAHOBKU. [IprMephl pelieHus TEKCTOBBIX
3a/1a4 C [IOMOILBIO CUCTEM YpaBHEHUMN
4 Koopmunats! u rpaduku. OyHKIUM
4.1 KoopanHara Toukn Ha nIpsMoit
HuciioBble NpoMEXYTKH. PaccTosiHre MEX Ty ABYMsI TOUKAMU KOOPAMHATHOU
4.2
psIMOM
3 [psimoyronpHas cucrema koopauHat, ocu OX u Oy. Abciucca U opJuHaTa
4.
TOYKH Ha KOOPAMHATHOM TIIOCKOCTH
[Ipumeps! rpaduKoB, 3aAaHHBIX (opMmynamu. UTeHrne rpaduKoOB pealbHBIX
44
3aBHCUMOCTEN
4.5 [Moustue yuxuuu. I'paduk Gyrkiuu. CoiicTBa GHyHKIUH
4.6 Jlunetinas ¢pyukuus, e€ rpaduk. I'paduk GyHkimu y = [X|
I'padmueckoe pemieHne IWHEHHBIX YpaBHEHWH W CHCTEM JIMHEUHBIX
4.7
YpaBHEHUI
Kon IIpoBepsieMblii 3J1eMEHT COIEePKAHUSA
1 Uricna v BEIYUCTICHUS
KBanmpatHbiii kopenp u3 uucna. IloHATHe 00 HppalMOHAIBLHOM 4YHCIIE.
11
JecsTuuHble TPUOIMKEHHS HPPALMOHAIBHBIX YHCEI
CBoiicTBa apuPMETHUECKUX KBaJAPAaTHBIX KOPHEH M MX NPUMEHEHUE K
1.2  mpeoOpa3oBaHHIO YHUCIIOBBIX BBIPAKEHUH u BBIYHMCIICHHSIM.
JlelicTBUTEILHBIC YUCIIA




1.3  Cremens c nenbIM mokaszateneM u e€ cBoricTBa. CTaHaapTHas 3alUCh YHCIa
2 |AnreOpanyecKre BbIpaKEeHUs
KBanpatHbrit TpEXulleH,  pasJoKeHWe  KBaApaTHOro  TpéxuieHa  Ha
21 MHOKUTENN
2.2  |Anrebpandeckas 1pods. OCHOBHOE CBOMCTBO anrebpandeckoi Apoou
2.3  |CnoxeHue, BEIUUTaHUE, YMHOXKEHHE, ICIIEHHIE alredpaniecKux apooei
2.4 PanuoHanbHbBIC BRIPAKEHHS U UX IPEOOpa3oBaHUE
3 'YpaBHEHHS U HEpaBEHCTBA
31 Ksanparaoe ypaBHeHHe, (GopMylna KOpHEH KBaJpaTHOTO  YpaBHEHHUSI.
' Teopema Buera
3.2 Peuienrie ypaBHEHUN, CBOJALIUXCS K IUHEWHBIM U KBAJPATHBIM
3.3 [[Ipocreiimue ApoOHO-paIOHATEHBIE YPABHEHHUS
['paduueckas uHTEpIIpETAIAS YPABHEHHH C JIBYMS IEPEMEHHBIMU M CHCTEM
34  IMHEMHBIX ypaBHEHHIi C JByMs IEPEMEHHBIMU. [IpUMEpHI PELIEHNs CUCTEM
HEJIVMHEHHBIX YPABHEHUM € JBYMsI IIEpEMEHHBIMU
3.5  |Perrenue TeKCTOBBIX 3a7a4 aare0pandeckuM CrocoooM
3.6 HucnoBble HepaBEHCTBA M UX CBOMCTBA
3.7  HepaBeHCTBO C OZHOH HepeMEHHOI
3.8 |PaBHOCHJILHOCTH HEPABEHCTB
3.9  luHeliHble HEPABEHCTBA C OAHOM IIEPEMEHHOM
3.10 CucreMbl JTHHSHHBIX HEPABEHCTB C OAHOM IEPEMEHHON
4 OyHKIIH
[onstne ¢ynkuun. OOTACTH OMpENEeNeHUs] W MHOXKECTBO 3HAYCHHN
1 dbyraxmm. CriocoObl 3a1aHus PYHKITHA
4.2  ['paduk dysxmum. UteHne cBOUCTB PyHKIINU 10 €€ Tpaduky
4.3  [pumeps! rpadukoB QPyHKINH, OTPAKAIOIINX PeaTHbHBIE TPOIECCHI
@OyHKIMK, OMUCHIBAIONIME TPSAMYI0 M OOpaTHYIO IPOMOPLHOHAIBHEIC
44 3aBUCHMOCTH, UX TPaQUKI
45 | Oynakoum y =x%,y = X3
46 | Oyakoumy=[1X,Y = |x|
47  [Cpaduueckoe pemeHne ypaBHEHUH U CUCTEM ypaBHEHHI

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COEPKAHUS

Urcna ¥ BEIYMCIICHUS

PaI_II/IOHaJ'H)HI)Ie yucia, UppallMOHAJIBHBIC YHUCJIda, KOHCYHBIC H OCCKOHEUHBIE

11 JICCTUYHBIC IPOOH
MHOKECTBO JEHCTBUTENBHEIX YHCET, OIEHCTBUTEILHBIE UYHCIA KaKk OECKOHEUYHEIE
12 necATHYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEKAY  MHOMXKECTBOM
" |nefcTBUTENBHBIX uUHCEn W KOOPJIMHATHON IHPSAMOM.
CpaBHEHHE IHCTBUTEIBHBIX YHCEN
1.3 |Apudmernueckue qeWCTBUS C NISHCTBUTEINBHBIMU YUCIIAMA
Wsmepenust, nUpUONMKEHUS, OICHKH. Pa3Mmepbl O0OBEKTOB OKPYKAIOIIEro MHPA,
14 JUIATENIBHOCTD IMPOIIECCOB B OKpYyXkatomeMm mupe. [Ipubmmk€HHoe 3HaYeHHE BETHYMHBI,
" rounocts npuGmkenus. OkpyrieHue drcer. IIpUKiIKa i OleHKa
pE3yJIbTaTOB BHIYUCICHUM
YpaBHEHUS 1 HEPABEHCTBA
2.1 |VpaBHeHHSs C OJJHOM HEPEMEHHON
2.2 |JluneitHoe ypaBHeHUe. PellicHre ypaBHEHHH, CBOIAIINXCS K TMHEHHBIM
2.3 |KBampatHoe ypaBHeHUe. PeliieHre ypaBHEHH, CBOMAIIMXCS K KBAJAPaTHBIM
) buksaapaTtHoe ypaBHeHue. IIpuMepsl  pelieHuss ypaBHEHUM  TpeTbed U
4 YeTBEPTOM CTENEHEH pa3IoKEHNEM Ha MHOXKHUTEIN
2.5 |Pemrenvie npoOHO-pAIIMOHATBHBIX YPaBHEHHUN
2.6 |CucreMbl ypaBHEHHI
2.7 |YpaBHeHHE C IBYMs IIEPEMEHHBIMU U €ro rpaduk
2.8 |Pemrenue cucteM IBYX JIMHEHHBIX YpaBHEHUH C ABYMsI TEPEMCHHBIMU
Pemenue cuctem AByX ypaBHEHM, OJHO W3 KOTOPBIX JIMHEHHOE, a Apyroe —
29 BTOpPOH CTEIIEHU
2.10 [Npadwuyeckas nHTEpPHpPETAINSI CUCTEMBI YPAaBHEHUH C IBYMS IIEpEMEHHBIMH
2.11 |PemeHue TEKCTOBBIX 33724 anTreOpandeckKuM CriocoOoM
2.12 YucnoBble HEpaBEHCTBA U UX CBOWCTBA
2.13 |Pemenue MTMHEHHBIX HEPABEHCTB C OTHON MTEPEMEHHOM
2.14 Pemenue cucteM JTUHEHHBIX HEPABEHCTB C OJTHOW TTEPEMEHHOM
2.15 [KBappaTHbIe HEpaBEHCTBa




Fpa(bnquKaﬂ HUHTCpHIpCTAlsd HEPABCHCTB U CHUCTCM HCPABCHCTB C JABYM:A
2.16
NEepEMCHHBIMU

3 OyHKINN

31 Ksanmpatnunas ¢ynkums, e€ rpaduk u cpoiictBa. [lapaGona, KOOpIUHATHI
BEpIIMHBI TapaboJIbl, OCh CHMMETPHH Mapaboibl

3.2 I'paduku dynkiuii y=Kkx, y=kx+b u ux cBoiicta

3.3 I'paduku dhynkimii y=k/X, y = X* u ux cBoiicta

3.4 I'paduxu hyHKIMI , 1 UX CBOKCTBA

4 'YucaoBbIe MOCIEA0BATEILHOCTH

OnpezeneHrie U crocoObl 3aIaHUsT YUCIOBBIX MOCISIOBATEILHOCTEH. 3a1aHue

4.1
[OCJIeIOBATEILHOCTH PEKYPPEHTHON (hOpMYJ1oi 1 (hopMysIoi N-ro YieHa
) Apudmernyeckass mnporpeccus. DopMynbl N-To wieHa apUPMETHYECKOU
4,
MIPOTPECCHH, CyMMBI ITEPBBIX N YJICHOB
3 T'eomerpuueckas nporpeccusi.  PopMynbl  N-TO  WiIEHA T'€OMETPUYECKOU
4,
MIPOTPECCHH, CyMMBI ITEPBBIX N YJICHOB
Wzo0pakeHre wWieHOB apu(METHUYCCKOM M TIE€OMETPHUYECKOH IMporpeccuit
4.4

TOYKaMH Ha KOOPJMHATHOW IJIOCKOCTU. JIMHEHHBIN 1 SKCIOHEHIIUATBHBIN pOCT

45 CIIO’KHBIE TTPOIIEHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

IMpoBepsieMble TPeOOBAHUS K MPEeAMETHBLIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/bHON NPOrpaMMbI OCHOBHOIO 0011Iero
oOpa3zoBanus Ha ocHoBe DI'OC

YMeHHe onepupoBaTb IMOHATHSAMHU: MHOXECTBO, IIOJMHOKECTBO,
oTepaluy HajJ MHOXKECTBAMH; YMEHHUE ONEpPUPOBaATh MOHATUSIMU: Tpad,
CBSI3HBIN rpad, 1€pPeBO, UK, IPUMEHSATH UX IPU PEIICHUH 3a/1a4; YMEHUE
MCII0JIb30BaTh rpauueckoe MpeCTaBICHNE MHOKECTB JJIsi ONUCAHUS
pealbHBIX MPOLECCOB U SBJICHUM, NPU

[PELIeHNH 3a]1a4 U3 APYTruX yueOHBIX IPEeIMETOB

YMeHHe OnepupoBaTh MOHATUSAMM: OIpPEACIICHHE, aKCHOMa, TEOpeMa,
NOKa3aTelIbCTBO; YMEHUE pACIIO3HABaTh HUCTUHHBIE W JIOKHBIE
BBICKA3bIBAaHUS, NMPUBOJIUTH MPUMEPHI U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaAHWA U OTPULIAHUA BBICKa3bIBaHUI

YMeHue omepupoBaTh MNOHATHUAMHU: HATypajJbHOE YMCIIO, MPOCTOE H
COCTaBHOE 4YHCJIO, [JEIUMOCTh HATYpaJbHBIX 4YHCEN, MpPHU3HAKU
NEeMMOCTH, 1IeJI0€ YHCIIO0, MOJYyJdb 4YHCIa, OOBIKHOBEHHAas JpoOb U
necsiTuuHas ApoOb, CTaHAAPTHBIA BUJ YHUCIA, PAlMOHAIBLHOE YHCIIO,
UPPALMOHATIEHOE YUCIIO, apu(PMETHUYECKHI KBAJPaTHBIM KOPEHb; YMEHUE
BBITIOJHATH JACUCTBUA C YHCIAMU, CPAaBHUBATH U YIIOPSIOYMBATH YUCIA,
NPEJCTaBISITh YMCIa Ha KOOPAWHATHOW MHPSIMOM, OKPYIJISTH YHUCIA;
YMEHHE JelaTh MPUKHUIKY U OLEHKY

pe3yibTaTa BBIYMCIICHUH

Kon
NPOBePSIEMOT0
TpedoBaHUS
1
2
3
4

YMeHue omnepupoBaTh IMOHATUSAMHU: CTENEHb C ILEJbIM IOKa3aTeleM,
apu(pMeTHYECKU KBaJpaTHBIM KOpeHb, MHOIOYJIEH, ajireOpanyeckas
NpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOH cTeneHu 0oblile
€IMHULIBl; YMEHUE BBINIOJIHATH Pacy€Thl Mo opMynaM, NpeodpazoBaHUs
LeNBIX, APOOHO-PAllMOHATIBHBIX BBIPAKEHUH M BBIPAXKEHUN C KOPHAMH,
pa3IOKEHWE MHOIOWIEHa Ha MHOXWTEIM, B TOM  4YHCIE  C
UCIOJIb30BaHUEM (GOPMYNT PAa3HOCTH KBaJpaToB M

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHATUSMU: YUCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM  TEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IEPEMEHHOM; YMEHHE pELIaTh JIMHEWHBIE M KBAJPATHBIC YPABHECHMS,
MPOOHO-palIMOHATIEHBIE YPABHEHUSI C OJTHOM MEPEMEHHOM, CUCTEMBI IBYX
VIMHEMHBIX YpPaBHCHUM, JIMHEHHbIE HEPABEHCTBA U HX CHUCTEMBI,
KBaJ[paTHbIE W  JAPOOHO-pallMOHALHBIC HEPABCHCTBA C  OJHOU
MEPEMEHHOM, B TOM YHUCJIE MPHU PEIICHUH 3a7a4 U3 IPYTUX OPEAMETOB U
MPAKTUYECKHUX 3a/1a4; YMEHHUE UCIIOJIb30BaTh KOOPAUHATHYIO MPSIMYI0 M
KOOPJAMHATHYIO TIJIOCKOCTB JJI M300paKeHUS pPelIeHUui

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHSAMM: (QYHKUUS, Tpaduk (QYHKIUH, HYIU
(YHKIIMM, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3PAcTaHMUS,
yObIBaHMs, HauOOJIbIlIee W HAaUMEHbIIEEe 3HAYCHHS (YHKIIUHM, YMEHHUE
OTIepUPOBaTh TMOHSTUAMU: MpsiMasi MPONMOPLHOHAIBHOCTh, JIMHEIHAas
GbyHKIMSA, KBaapaTuyHas (yHKUUSA, oOpaTHas MPONOPLHUOHAIBHOCTD,
napabosia, rumnepbosa; yMEHHE CTPOUTh rpapukud  (YHKIHMH,
WCIOJb30BaTh TIpadUKKU JUIsl ONpENesIeHUs] CBOICTB IPOLIECCOB U
3aBHCHUMOCTEH, Ui pelIeHus 3a7a4d U3 JPYyruxX Y4eOHbIX MPEIMETOB U
peanbHOM KU3HU;, YMEHUE

BbIpaXKaTh (OpMyJIaMH 3aBUCUMOCTH MEX/1y BeTMUNHAMHU

Ymenue OTIepUpPOBATH MOHSTHSIMHU: MOCJIEZIOBATEIHHOCTD,
apudmeTnyeckas U reoMeTpuiecKasi Iporpeccry; yMEHUE HUCI0JIb30BaTh
CBOMCTBa MOCIIeJOBATEIbHOCTEN, (POPMYIIBI CyMMBI M OOILIETO 4JIeHA MPH
pELIeHUH 3a/1a4, B TOM YHCIIe 3a/1a4 U3 APYrux

y4eOHBIX MPEAMETOB U pPeaIbHON KU3HU

'YMeHue peuiaTh 3aaa4M pa3HbIX TUIIOB (B TOM 4YHCJIC Ha ITPOUCHTHI, 10JIA
N 4aCTH, ABMKXCHHC, pa60Ty, LHCHY TOBApOB U CTOMMOCTH IIOKYIIOK H
yCJyr, HaJloru, 3aa4u U3 oOnactu YIIpaBJICHUA JIMYHBIMU U CeMEMHBIMU
(I)I/IHchaMI/I); YMCHHE COCTABJIATH BbIPAKCHUA, YPABHCHUA, HCPABCHCTBA
U CHUCTCMBI 1O YCJIIOBHUIO 3aJa4H, UCCIICAOBATH IOJYUCHHOC PCUICHUC U
OLICHUBATb HpaBZ[OHOZ[O6HOCTL

IMMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (PUrypa, TOUKa, OTPE3OK, MpsiMasd,
iy, JoMaHas, yrod, MHOTOYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEAPEHHBIN u PaBHOCTOPOHHMM TPEYroJbHUKHY,




NpSIMOYTOJIBHBIN  TPEYroJbHHUK, MEOHaHa, OHCCeKTpuca M BBICOTA
TpeyrojabHUKa, YETBIPEXYTOJIBHUK, HapajuIeIorpamMM, pomo,
MPSIMOYIOJIbHUK, KBapar, Tpaneuus; OKPYKHOCTb, Kpyr, KacaTelbHasd,
3HaKOMCTBO C IIPOCTPAHCTBEHHBIMH (DUTYpaMH; yMEHHUE pemaTh 3a1auH,
B TOM 4YHCJIE U3 ITOBCEIHEBHOM KNU3HU, HA HAXOXKJICHUE T€OMETPUUYECKUX
BEJIMYUH C IPUMEHEHUEM U3YYEHHBIX

CBOMCTB Guryp u axToB

10

YMeHue onepupoBaTh IMOHATUSMHU: PaBEHCTBO (QUIYp, pPaBEHCTBO
TPEYroJIbHUKOB; MapaJlJIeIbHOCTh U MEPIEHAUKYISIPHOCT IPSIMBIX, YTOJI
MEeXAy MpsIMBIMM, MEPHEHAUKYIAp, HAKIOHHAs, MPOEKUus, Mnoaodue
¢uryp, noso0HbIE TPEYroJbHUKH, CUMMETPUS OTHOCHUTEIBHO TOYKH WU
MPsIMOi; yMEHUE pacliO3HABATh PAaBEHCTBO, CHAMMETPUI0O U 1oAoOue
¢duryp, MapajlIeIbHOCTh |

MEPHNCHAUKYIIAPHOCTD MTPAMBIX B OKPYKAIOIIEM MHUPE

11

YMeHue onepupoBaTh MOHATUSIMH: JJIUHA, PACCTOSTHUE, YroJl (BETUYHHA
yrja, CHHYC M KOCHMHYC yrja TpeyrojibHUKa), IUIOIIA/b; YMEHHE
OIICHUBATh pa3Mepbl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM MHUDE;
YMEHHE IPUMEHATH (POPMYIIBI IEpUMETPa U MIIOLIAJAN MHOTOYTOJIbHUKOB,
JUIMHBI OKPYXXHOCTH W IUIOIIAOM Kpyra, oObema MpsSMOYTrOJIbHOTO
napajulefienuneaa;  yMeHHe  NPUMEHSATh  NpPU3HAKW  paBEHCTBa
TPEYroJbHUKOB, TEOPEMY O CyYMMeE YIJIOB TpEYroJIbHUKA, TEOpeMY
[Mudaropa, TPUTOHOMETPUUECKHE COOTHOILICHUS JUIA

BBIYMCIICHHS JIJTUH, PACCTOSTHUMN, TUTOIIA ICH

12

YMeHue u300pakarth IUIOCKHE (GUTYpBl HW HMX  KOMOWHAIIWH,
NPOCTPAHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB W DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIH

CHUMBOJIbHOMY OIIMCAHUTO

13

'YMeHue ONICpUPOBATH MMOHATHUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
KOOpAUHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BCIACHUC BEKTOPA HA
YUCIO, CKAJAPpHOC IPOU3BCACHUC BCKTOPOB;, YMCHHUC MHCIIOJIB30BATh
BCKTOPBI U KOOPAUHATHI UIA IMTPEACTABIICHUA JAHHBIX W PCIICHUA 3a/a4,
B TOM YHCJIC U3 APYIrux

y‘IC6HLIX MMpeaAMETOB U peaanoﬁ KHU3HU

14

'YMeHue ONCpUPOBATHL TOHATUAMMU: CTOJIOMKOBBIE U KpYTrOBBIC

JuarpaMmebl, Ta6J'II/II_IBI, cpeaHee apI/I(I)MCTI/I‘{CCKOC, MEIuaHa,




HauOoJbIlIee M HAWMEHbBIIEEe 3HAYCHHUsS, pa3Max 4YHCIOBOro HabOpa;
YMEHHE  H3BJIEKAaTh,  MHTEPIPETUPOBATH M  IMPEOOpPa3OBHIBATH
nH(OpPMALIMIO, TPEACTABICHHYI0O B TaOiMIax W Ha JUarpaMmmax,
OTPaXKAIONIYI0 CBOWCTBA M XapaKTCPUCTHKU PEATbHBIX MPOIECCOB H
ﬂBHeHI/Iﬁ; YMCHHUE pPACIIO3HABATH N3MCHYHMBLIC BCIIMYHWHBI B

OKpYXKaloIlleM MHpPe

15

YMeHue omnepupoBaTh MOHATUSAMH: CIIydalHBI ONBIT (CiydailHbIN
OKCIIEPUMEHT), JJIEMEHTApHOE COObITHE (PJIEMEHTapHbI  HCXOM)
CJIy4aifHOTO OIIbITa, CIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HaXOJUTb  BEPOSITHOCTU  CIIy4allHBIX COOBITMM B  ONBITaX C
PaBHOBO3MOKHBIMHM  3JIEMEHTAPHBIMU  COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJOM OpPraHM30BaHHOIO Iepedopa M C HCIOJIb30BaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHE OIIEHMBATh BEPOSITHOCTU peallbHBIX
COOBITHI W SIBJICHUHN, MOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUHN B OKPY)KAIOIIEM MUPE U B )KU3HH; 3HAKOMCTBO
C TMOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJBIIHMX YKCEI U €ro POJIbIO B MAaCCOBBIX ABJICHUAX

16

'YMeHue BEIOMPATh TOIX0 AN H3yYEHHBIN METO/ AJIs pEIISHUS 3a1a4H,
MPUBOIUTH MPUMEPhl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC U
PKW3HH, PACIIO3HABATH IMPOSBICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
OTIMCBHIBATh OTJCIIbHBIC BBIJIAIOIINECS PE3YNIbTATHI, MOJYyYECHHBIC B XOJI€
pa3BUTHUs ~ MaTeMaTUKU  Kak  HayKw, NPUBOJUTh  MPUMEPHI
MaTeMaTHUYeCKNX OTKPBITHH W WX aBTOPOB B

OTE€YECTBEHHON U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA OI'D 110

MATEMATHKE
Kon |[[IpoBepsieMblii 3JIeMEHT cOJepKaHUSA
1 Hucna 1 BEIYUCIICHUS
1.1 Hatypanbhble u nensle yucna. [IpusHaku 1e11MMOCTH HEbIX YUCe
1o OOBIKHOBEHHBIE U JecITUYHbIe  JApoOM, MPOLEHTH, OECKOHEUHbIE
' MEepUOANIECKHUE TPOOH
13 PannonanpHble  4ucIa. ApudmMerndyeckue oOrepanuu ¢ parroHATHHBIMU
" luncnamu
14 JlelictButenbHble ynciaa. ApudMeTHUecKre orepanuu C JIeHCTBUTEIbHBIMHU
" uncnamu
Ls [IpubmkE€HABIC BBIYUCICHUS, TpaBUjIa OKPYIJCHUS, MPUKUIKA U OIEHKA
. pe3yibTaTa BEIYMCICHUN
2 AnreOpandecKue BRIPaKeHHUs
2.1 bykBeHHBIC BRIpaXKEHUS (BBIPAKECHUS C IEPEMEHHBIMH )
2 Crenenp ¢ nenbiM nokaszareneM. CTENeHb C palMOHANBHBIM IOKa3aTeJieM.
" (CBoiicTBa cTeneHn
2.3 |MHOro4seHbl
2.4 |AnreGpandeckas poOb
”E ApubMeTndecKuit KOpEHb  HaTypaJibHOM  creneHu.  JledictBua ¢
' apumMeTHYeCKUMU KOPHAMU HATypaIbHOM CTETIEHU
3 YpaBHEHHUS 1 HEPaBEHCTBA
31 Llensle u apoOHO-panMoOHaNbHBIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTHU
. YpaBHEHHI
30 Llensle 1 IpoOHO-palMOHaNbHbIE HepaBeHCTBA. CHUCTEMBl U COBOKYITHOCTH
. HEpPaBEHCTB
3.3 |Pemenne TeKCTOBBIX 3a1a4
4 HucnoBsle OCIEA0BATEIBHOCTH
4.1 [TlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEOBATEILHOCTEH




Apupmerndeckas U TeoMmeTpuueckas mnporpeccur. Popmyna CIOKHBIX

4.2
MPOIICHTOB
) DyHKINUN
@ynkius, cnocoOs! 3aaanus Gyakuuu. ['paduk ¢pyakmun. O61acTh onpeneneHus
W MHOXECTBO  3HaueHuid  ¢yHkumu. Hymun  pysxoum.  Ilpomexyrku
5.1. BuakomnocrostHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl |
MUHUMYMBI (yHKuuu. HaunOomnpiee 1 HauMeHbllee 3HaYeHHE (YHKIUU Ha
MTPOMEKYTKE
6 KoopauHaTs! Ha IPSIMO U IIIOCKOCTH
6.1 |KoopmuHatHas mpsiMas
6.2  |JlexapTOBBI KOOPAWHATHI HA TNIOCKOCTH
7 ['eomerpus
7.1  Teomerpuueckue GUTypbl U KX CBONWCTBA
7.2  [TpeyrompHHK
7.3  MHOrOyroJsHUKH
7.4  (OKpYXHOCTh M KpyT
7.5  M3mepeHne reoMeTpUUECKUX BEINYHH
7.6  BekTopbl Ha TIOCKOCTH
8 BeposATHOCTB U CTaTHCTHKA
8.1  OmnucarenbHas CTaTUCTHKA
8.2  BeposaTHOCTH
8.3  Komb6unaropuka
8.4  MmuoxecTBa
8.5 [I'padwr




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	7 КЛАСС
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления (1)
	Уравнения и неравенства (1)

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ УЧЕБНОГО КУРСА «АЛГЕБРА» НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) патриотическое воспитание:
	2) гражданское и духовно-нравственное воспитание:
	3) трудовое воспитание:
	4) эстетическое воспитание:
	5) ценности научного познания:
	6) физическое воспитание, формирование культуры здоровья и эмоционального благополучия:
	7) экологическое воспитание:
	8) адаптация к изменяющимся условиям социальной и природной среды:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Числа и вычисления
	Алгебраические выражения
	Уравнения и неравенства
	Функции
	Числа и вычисления (1)
	Алгебраические выражения (1)
	Уравнения и неравенства (1)
	Функции (1)
	Числа и вычисления (2)
	Уравнения и неравенства (2)
	Функции (2)
	Числовые последовательности и прогрессии

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 7 КЛАСС
	9 КЛАСС
	ПРОВЕРЯЕМЫЕ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ
	9 КЛАСС (1)
	ПРОВЕРЯЕМЫЕ ЭЛЕМЕНТЫ СОДЕРЖАНИЯ
	8 КЛАСС
	9 КЛАСС (2)
	ПРОВЕРЯЕМЫЕ НА ОГЭ ПО МАТЕМАТИКЕ ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ОСНОВНОЙ ОБРАЗОВАТЕЛЬНОЙ ПРОГРАММЫ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	ПЕРЕЧЕНЬ ЭЛЕМЕНТОВ СОДЕРЖАНИЯ, ПРОВЕРЯЕМЫХ НА ОГЭ ПО МАТЕМАТИКЕ

