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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4yeHHe IPYruX ITUCHUILUIMH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U T'YMaHUTapHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JISi MMPOJIOJHKEHUSI 00pa30BaHMs U B IMOBCEIHEBHON JKHU3HU.
PazBute y oOyuaromuxcs Hay4yHBIX [PEJICTaBICHUM O MPOUCXOXKIECHUU U CYHIHOCTH
anreOpandeckux aOCTpakiui, Crmocod0e OTpaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLIECCOB B MpPHUpOJE MU OOIIEeCTBE, POJIM MATEMaTHMYECKOTO MOJEIUPOBAaHUS B HAyYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJlaliTallid B COBpeMEHHOM IudpoBoM oOmiecte. M3yueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBHUS W BBIBOJBI, (OPMYIUPOBATh yTBepKAeHUA. OCBOCHHE Kypca aireOphl 00ecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YalolUUuXcsa: OHHU HCIOJB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNe M KOHKPETH3aluio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydaroluxcsi, MOITOMY CaMOCTOSITEIbHOE pEIIEHUE 3aJad  SBJSETCS  peajau3aluei
JESATEIIbHOCTHOTO MPUHIINIIA O0yYeHUSsI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» aius OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeToaudyeckue auHuu: «Yucna u
BBIUUCIICHUS, «ANTeOpanveckue BBIPAKCHUS», «YpaBHEHHS W HEPaBEHCTBa», «DyHKIHN.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4YeHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTHMH €ro JIMHUSAMH. B XoJie n3ydeHus: yaeOHOro Kypca
00yyaromuMcst IPUXOAMUTCS JIOTHYECKH pacCysKJ1aTh, UCHOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsA3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Anredpa» BKIOYEHbI HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYaroIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYEeCKOTro
a3bika. CojiepKaTeNbHOM U CTPYKTYpHOW 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHMM «YMcaa W BBIYUCIEHHS» CIY>)KUT OCHOBOM ISl JTaJIbHEHIEro
U3yYeHHUs] MaTEeMaTHUKH, CIIOCOOCTBYET DPa3BHTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIIICHHS,
(OpMHPOBAHNIO YMEHHs MOJb30BAThCS ANTOPUTMAMHU, a TAKXKE NMPUOOPETEHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIMUMBIX ISl MTOBCETHEBHON XHM3HH. Pa3BUTHE MOHATHA O YHCIE Ha YPOBHE
OCHOBHOT'O 00IIlero 0oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMHU YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O JEWCTBUTEILHOM 4Hciie. 3aBEPIICHUE OCBOSHUS YHMCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

CopepxaHue JByX anreOpandeckux JHHUH — «AnreOpanueckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTHYECKOTo anmapaTra, HEoOXOIUMOTO /IS pelIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
y4eOHBI  MaTepuan TpyHNIUpPYyeTCsl BOKPYT  pPallMOHAJIBHBIX  BBIpakKeHHH.  Aunredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUIS TIOCTPOCHUSI MaTeMaTHYECKUX MOJeneil,
OIMCAHUS MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOydeHus anredpe BXOAAT TakKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOro, B YacTHOCTH, IS
OCBOCHHS Kypca WH(GOPMATHKH, ¥ OBIIQJICHUE HABBIKAMU JIEAYKTUBHBIX PpaCCYKICHHM.
[IpeoOpazoBaHre CUMBOIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTUIO BOOOpPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Copepxanne  (QyHKIMOHAIbHO-TpadUYEeCKOW JIMHMM  HAlEIeHO Ha  IOJIy4eHHe
00y4JarImUMUCS 3HAHUN O QYHKIMSIX KaK BOKHEHIICH MaTeMaTUYECKOW MOJENHU JJIsi ONUCAHUS
U HCCIIEeIOBaHUsl pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHHWM B mpupoje U obmectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IMYHBIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE TIPEICTABICHUN O POJIM MATEMATUKH B PA3BUTHH [UBHIU3AIUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaeTcs y4eOHBIH Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIOLIME OCHOBHBIC paslienbl coiepxaHus: «Yuciaa U BBIUMCICHUSD,
«Anrebpandeckue BEIpAKEHUD», « Y paBHCHUS U HEPABEHCTBAY, « DyHKIIHNY.

Ha m3yuenue yyebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYHCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbl 3amucu Apodeilt K
apyrou. IloHsATHe panuoHanbHOrO 4YMCiIa, 3alMCh, CPABHEHUE, YIIOPAIOYNBAHNE PALlMOHAIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUA ¢ pallMOHAIBHBIMU YHMCIaMU. PemieHue 3amad u3 peaqbHOU
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

Crenenp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpelesieHHe, Mpeodpa3oBaHne BHIPAKEHHUH Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00IbIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
npoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4d HA MPOICHTHI, PEIICHHE 3a/1a4 U3 PEaTbHOM
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMasi U 00paTHas MPOIOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCUMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXCHUSI, IPaBUJIa NIPEOOPA30BAHUS CYMM M IPOU3BEJIEHUM, IPaBUia PACKPBITHA CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

OpnowieHsl 1 MHorowieHsl. Ctenenb MHOrowieHa. CiiokeHUE, BBIUNTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIibl COKPAIIEHHOIO YMHOMKEHHs: KBAagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, NIpaBUia NMpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHUM. CocTaBieHHE YpaBHEHMH IO YCJIOBUIO 3aj1aud. Pemenue
TEKCTOBBIX 3aJ]a4 C TIOMOIIbIO YPaBHEHU.

JluneiiHoe ypaBHEHHE C ABYMs IEpEeMEHHBIMHU U ero rpaguk. Cucrema IByX JMHEWHBIX
YpaBHEHHH ¢ JBYMs MNepeMeHHbIMHU. PelieHue cucteM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUM.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. UucinoBble NpOMEXyTKH. PaccTostHue Mexay IByMst
TOYKaMU KOOPJAMHATHOU IIPSMOM.

[IpsimoyronbHast cucrema KoopauHat, ocu Ox u Oy. AOcuucca U opJuHaTa TOYKHU Ha
KoopanHATHON miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. YreHue rpadukoB
peanbHbIX 3aBUcUMoOcTed. Ilonatue Qynkuuu. I'papuk  ¢ynknuu. CBoicTBa (QyHKIMM.
Jluneitnas ¢pyuknust, eé rpaduk. ['paduk dpyuxuuu y = |[x|. Ipaduueckoe perenne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yuciia 1 BLIYUCICHUSA
KBanmparuelii koperb u3 uymcna. lloHsarue o0 wuppanuoHanbHOM uymche. JlecaTnyHbie
MPUOJIMKEHUS UPPAIIMOHATBHBIX unces. CBoHCTBa apu(METUUECKUX KBAJIPATHBIX KOPHEW M UX



IPUMEHEHHE K IPeoOpa30oBaHUIO YMCIIOBBIX BBIPAXKEHUH M BbIUMCIIEHUAM. [leficTBUTENbHBIE
qucia.

CreneHsb ¢ 11e7bIM MOKa3aTesneM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YKCIIA.

Anrebpanueckue BhIpaKeHUIAJTedpandeckue BbIpasKeHUs:

KBanpaTHblil TpEXuiieH, pa3jioskeHUe KBaJIPaTHOIO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OcHOBHOe CBOHCTBO anreOpandeckoit apobu. CioxxeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHNe airedpanueckux ApoOeil. PanyoHanbHble BBIpaXXEHUS M UX
peoOpazoBaHue.

VYpaBHEeHMsI 1 HEpaBEeHCTBAY pABHEHHUsI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHMI, CBOAAIIMXCSA K JIMHEWHBIM M KBajapaTHbIM. Ilpocreimme apoOHO-
palMOHAJIbHBIE YPAaBHEHUS.

I'paduueckass uHTEpHpeTansl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JHMHEWHBIX
YpPaBHEHUN C JIBYMs II€peMEHHBIMHU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHMM €
JBYMsl IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33129 AJreOpanyecKiuM CriocoOoOM.

YucnoBele HepaBeHCTBA M UX cBoilcTBa. HepaBeHCTBO ¢ OJHOW THEpEeMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOW. Cucrtemsl
JUHENWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOI.

OyHKIMNPYHKIUT

[Tonstue ¢pynkuuu. OONacTh ONpeesIeHUusT 1 MHOXKECTBO 3HaueHUH (yHkiuu. CriocoOb
3ananus QyHKIUH.

I'paduk dynkuuu. Ytenuwe cBoiictB QyHkiuu mo e€ rpaduky. [Ipumepst rpadpukon
GyHKIM, OTpa)karoUINX peaabHble MPOLECCHI.

@OyHKLIUY, ONUCHIBAIOIIKE NPAMYI0 M OOpaTHYIO MPONOPLMOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oyrkipn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe pemieHre ypaBHeHHI 1 CHCTEM
YPaBHEHUH.

9 KUIACC

Yuciia ¥ BbIYUCICHUA

PannonanbHble yncna, uppalnoHaIbHbIe YHCIIa, KOHEYHbIE U O€CKOHEUHbIE JEeCATUYHBIE
npodu. MHOXECTBO J€HCTBUTENBHBIX 4YHCEN, ACHCTBUTENbHBIE YHUCIA Kak OECKOHEYHBIE
JecsTHUHble  OpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIYy  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YHCE U KOOPAUHATHOU IPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepsl 0OBEKTOB OKpYXAlOIIEro MHpa, AJUTENLHOCTh IPOILIECCOB B OKpPYIKArOIIEM
MUpE.

[Tpubmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrieHHe 4YHcell.
IIpuknaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUsI M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASAIIMXCSA K JIMHEWHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHUHM TpPETbeW W 4YETBEPTON CTENECHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEHMH.  PemieHne  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.



VpaBHeHHE C AByMs IE€peMEHHbIMM U ero rpa¢uk. PemieHue cucreM IByX JIMHEWHBIX
YpaBHEHUH € ABYMs INEpEMEHHBbIMU. PelleHne cuUcTeM [BYX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTalns CUCTEMbl YpaBHEHUH ¢
JByMsI [IEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3a7au anre0pandeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienne JHUHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellleHwe cuCTeM JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepemMeHHOU. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IICPEMEHHBIMH.

OyHKIMNPYHKIUT

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHbI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'paduku pynkumit: y =kx,y=kx+b,y=k/x,y=x3,y = VX, y = |x| , u ux cBoiicTaa.

YuciioBble oCIe10BaTEIbHOCTH YHCI0BBIE MOCIe10BATEIbHOCTH U IIPOrPecCHH

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyIoit u popmyIIol n-ro dieHa.

Apudmernueckass M reomerpuueckas —mporpeccud.  DPopMmynbl  n-TO  4WieHa
apu(pMeTUYECKON U FreOMETPUUECKON IPOTPECCHU, CyMMBbI IIEPBBIX 71 YJICHOB.

N300pakeHre 41wieHOB apu(PMETHUECKOM M TeOMETPUYECKOM MpOorpeccuid TOYKaMu Ha
KOOPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUHAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHUS TPOTpaMMbl y4eOHOro Kypca «AnreOpa»
XapaKTEepU3yIOTCH:

1) naTpuoTHYecKoe BOCIINTAHME:

IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTUKH,
LICHHOCTHBIM OTHOILIEHUEM K JOCTH)KCHMSAM POCCUMCKHX MAaT€MAaTHUKOB M POCCUHCKOU
MaTEMaTHYECKOH ILKOJIbI, K HCIIOJIB30BAHUIO 3TUX JOCTHKEHUH B APYTUX HayKaX M IPHUKIAJHBIX
chepax;

2) rpaskIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBINOJIHEHUIO OOSI3aHHOCTEN TIpaKAaHWHA M pealu3allid €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBIICHHUI, TPOLEAYP TPaXTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MpOOJieM, CBSA3aHHBIX C MPAKTHUYECKUM INPUMEHEHUEM IOCTHXKEHHH
HayKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-ITHUECKUX IPUHIUIIOB B IEATEIbHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE y4dacTHE B PEUICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTH4YECKOI0 0O0pa30BaHUs HA MPOTSIKEHUU BCEH
YKU3HU JJIs YCIIEHIHOM MPO(EeCCUOHANBHON I€ATEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJbHOM TPaeKTOpUM OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJIeHHH, YMEHUIO BUI€Th MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTAlel B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX INpeACTaBiIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MNPUPOAbI M OOILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOM NeATeNbHOCTH, 3TalloB €€ pPa3BUTHUS U
3HAYMMOCTH JIJIsl Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAZICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpeICTBOM II03HAHHWS MHUpPA, OBJAJACHUEM MPOCTEHIIMMU HaBbIKaMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (GopMHpPOBaHHMEe  KYJbTYpPbl  310POBbS W
IMOLMOHAIBLHOI0 0JIArONOIy4Yusi:

FOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKHE 3HaHUS B HUHTEpecax CBOEro 370pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37J0pOBOE NMUTaHME, COATAHCUPOBAHHBIM PEKUM 3aHATHH U
OTIIbIXa, peryyspHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO K€ IpaBa JAPYroro 4eJoBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTallMe Ha MPUMEHEHHE MaTeMaTU4YeCKHX 3HaHWU JUIs pelleHHs 3afad B 001acTH
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLIEHKH HMX BO3MOXHBIX
MOCJEICTBUM Uil OKpY’KaroIlel cpeibl, 0CO3HAaHHEM TJI00AIbHOTO XapaKTepa 3KOJOTHYECKUX
poOJIeM U yTeH UX PEIICHHS;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLUAILHON M IPUPOAHOI Cpelbl:



TOTOBHOCTBIO K JIGHCTBUSIM B YCJIOBHUSIX HEOMNPEICIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUUECKYIO JESITEIbHOCTb, B TOM YHUCJIE YMEHHUE YUUTHCS Y JPYTHX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyIUPOBATH UACH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM UYHWCIIE pPaHEe HEU3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, POpPMYIUPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHUBEPCAJBHBLIC yqeﬁnble JeHcTBUA

ba3zoBble Jioru4eckue AeiicTBUA:

® BBUIBJISATh M XAapPaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
NOHATHI, OTHOWICHWHA MEXAY MOHATHAMH, (HOPMYITUpPOBATH OIpPENEICHUS TOHSITHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBAHMS AJs1 00001IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOI0 aHAIU3A;

e BOCIPUHHUMATH, (POPMYyIMPOBATh U MPEOOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

® BBIIBJIATH MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H U IPOTUBOPEUHs B (haKTax,
JAHHBIX, HAONIONEHUSAX W YTBEP)KICHUAX, IpeJylaraTb KpUTEpUHU sl BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HMCIIOJIIB30BAHUEM 3aKOHOB JIOTWKH, ACIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTelIbCTBA MAaTEMaTHUYECKUX YTBEPXKICHMH (mpsiMble U OT
IPOTUBHOTO), IPOBOJIUTH CaMOCTOSITENILHO HECJIOXKHBIE  JI0Ka3aTesIbCTBA
MaTeMaTHYecKuX (PaKToB, BBICTpPAaMBaTh AapryMEHTAlLlUIO, MIPUBOJIUTH INPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHHUS;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YYETOM CaMOCTOSATENIBHO BBIAETICHHBIX
KpUTEPUEB).

ba3zoBrble ucciaenoBarebcKkue 1eHCTBUS:

® HCNOJNB30BaTb  BOIPOCHI  KAaK  MCCIEAOBATENbCKUM  MHCTPYMEHT  IO3HAHMS,
dbopMynupoBaTh BOITPOCHI, ¢bukcupymomue MIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITENIFHO yCTaHAaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUpPOBATh THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® T[POBOJUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECJIOXHBIH 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 10 YCTAHOBIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

® CaMOCTOATENHHO (hOpMyJIHUpOBaTh OOOOIIEHWS W BBIBOJABI 1O  pe3yjibTaTaMm
NPOBEIEHHOTO HAOJIIOJICHUS, UCCIIEIOBAaHUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh IPEITOJI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Paborta ¢ naopmanmeii:



BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUIsl pEILICHUs 3a1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(OpMAIUIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOUpATh (hOpMy MpeaCcCTaBICHHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHLIC yqeﬁnble JelCcTBHUA:

BOCIIPHHUMATh U (POPMYJIHPOBATH CYXIEHHUS B COOTBETCTBUU C YCIOBHSAMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOK TOYKY 3PEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3ysbTar;

B X0JIe 00CYKJIeHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMbl, IPOOIIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COIIOCTABJISITh CBOM CYXICHUS C CYXICHMSIMU JAPYTrMX YYacTHUKOB JIMAJIOra,
00HapyKMUBaTh Pa3IUUMe U CXOJCTBO MO3UIUI, B KOPPEKTHOH Gopme GpopMyInpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKECHHUS;

IPEICTaBIATh PE3yJIbTaThl PEIICHUs 3a/1a4M, SKCIEPUMEHTA, UCCIEI0BAHUs, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUICHUS C Y4YETOM 3ajad Mpe3eHTalUU U
0COOEHHOCTEH ay TUTOPUH;

IOHUMAaTh M MCIIOJIb30BaTh MPEHMYILECTBA KOMAHIHONM M MHAMBUAYAJIbHOW pabOTHI
IIPU PEIIEHNUN YUYEOHbIX MaTeMaTHUYECKHX 33/1a4;

INPUHUMATH 11€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIINI0 COBMECTHOMN
paboThl, pacnpeaensTb BuAbl padOT, JOroBapuBaThcs, O0O0CYXXIaTh Npolecc U
pe3yabTat paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JTFOJIEH;

y4acTBOBaTh B TpPYINIOBBIX ¢GopMax paboTbl (0OCYyKAeHHs, OOMEH MHEHHIMH,
MO3TOBbI€ IITYPMbI M JIPYTHE), BBIIOJHATH CBOK 4acTh pabOThl U KOOPAMHHPOBATH
CBOMU JICWCTBUS C JPYTMMH WIEHAMH KOMaH/bI, OLIEHUBAaTh KaueCTBO CBOErO BKJaJa B
00N MPOTYKT MO KPUTEPUSM, CPOPMYJINPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajJaud (WIM €ro vacTb),
BBIOMpPATh CHOCOO pemeHus: ¢ y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUaHThl pPeIIEHUN ¢ YYETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJI1b, IMOLHOHAJILHBIH MHTEIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U pe3yibTaTa peIIeHus
MaTeMaTUYECKOH 3a7auu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIIECHUU 33]a4M, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH ITOCTABICHHOMN LIEIN U YCIOBHUAM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEIOCTHXKEHMS IIeJId, HaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
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K koHiy oOyuenuss B 7 kJacce oOyyaroUmMiics MOJYYUT CIEIyIOIUE MpPEAMETHbIE
pE3yJIbTaThl:

Yuciia ¥ BBIYMCICHHUA

BreImonHATh, couyeras yCTHbIE M NHCbMEHHBbIE NPUEMBI, apudMeTHUecKue ACUCTBUS C
paloOHaIbHBIMU YHCIAMHU.

HaxomuTe 3HaueHHs 4YHMCIOBBIX BBIPAKEHUH, NPUMEHATH PAa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHUH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[Tepexoaute OT 0qHOM (hOPMBI 3amMcH 4yKuced K Ipyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO APOOB).

CpaBHUBATh U YIIOPSAIOUNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUH, OLIEHKY 3HAUEHUN YUCIIOBBIX
BBIPAXCHUI. BBIIIOIHATE IEHCTBUS CO CTENEHSIMHU C HATYPAJIBHBIMU I10KA3aTEISIMHU.

[TpuMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
IPONOPLUOHAILHOCTHIO BEJIMYUH, IPOLEHTAMU, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3aa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaXKEHUI MPU 3aJJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BoinonHaTe npeobpazoBaHus LEI0r0 BhIPaKEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJHOYJIEHAa HAa MHOTOYIEH M MHOTOYJIe€HAa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBaJpaTa CyMMBbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBISITh Pa3IoKEHHE MHOTOWIEHOB HA MHOMKUTEIM C MOMOIIbIO BBIHECEHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMeHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

[TpumeHsaTh mnpeoOpazoBaHMsl MHOTOYICHOB Ui pPELICHHUs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATTbHOMN MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHHUsS M HEPABEHCTBA

PemaTe nuHEHHbIE ypaBHEHMS C OJHOW IEPEMEHHOM, NPUMEHSs MpaBHUiIa MEepexoja OT
UCXOJHOIO YpaBHEHHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS U YUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCe, ABISIOUIUXCS PEIIeHHEeM JMHEHHOTO ypaBHEHUS C IByMs
NIEPEMEHHBIMH.

Ctpouth B KOOpIMHATHOM IUIOCKOCTH TpaUK JIMHEHHOTO YpaBHEHUS C JBYMs
NePEMEHHBIMH, TIOJIb3YsICh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemarp cucreMbl NByX JIMHEHHBIX ypaBHEHUI C JIByMsl NEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.
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CocTaBiATh M pellaTh JMHEWHOE YPABHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/ladl, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/ayd IMOJYYEHHBIN
pe3yibTar.

DOyHKIUUHA

N300paxaTh Ha KOOPAWHATHOW TPSIMONM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHAaTaM, Jy4d, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YUCIOBBIE IMPOMEXYTKH Ha
anredpandeckoMm s3bIKe.

OtmedaTs B KOOpPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEeWHBIX QyHKIUHA. CTpouTh rpaduk GyHKIHUH Y = |X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA WM3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMU:
CKOpPOCTb, BpEMsl, PacCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTb, BpEMH,
00BEM pabOTHI.

Haxoauth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumate rpaduveckuii crocod MpeACcTaBiICHUS M aHAIW3a WHPOPMALMHU, U3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALINIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K xonmy oOyuyeHuss B 8 kJiacce 0OOydyarOmMICS MOJYYUT CICAYIOMIUE MPEIMETHBIE
pe3yIbTaThI:

Yuciia ¥ BbIYMCICHHSA

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOYKECTBE JCUCTBUTENBHBIX YUCET IS
CPaBHEHMsI, OKPYIJICHUS M BBIYMCIEHUHN, HU300pa)kaTh EHCTBUTENbHbIE YUCIIA TOYKAMU Ha
KOOPJIMHATHOM IPSIMOIA.

[IpumeHsTh TOHATHE apU(METUUYECKOrO KBAJpPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHH, UCTIOJIB3YS IIPU HEOOXOJMMOCTH KaJbKYJISATOP, BBIMOIHATH MPE0OpPa30BaHUsl BhIPAKEHUH,
coJiepKalliX KBaJpaTHbIe KOPHHU, UCTIOIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTe 3amucu OONBIIMX M MajbIX YHCEN C MOMOUIbIO JECATUYHBIX ApoOe u
crenene yucina 10.

AuredpanyecKkne BbIPaKeHUS

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJIHATh MpeoOpazoBaHUs
BBIPAXECHUI, COAEPIKALUX CTENEHU C LIETIBIM [TOKA3aTEIEM.

BBINONHATE TOXAECTBEHHBbIE MPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
npaBuiI JeMCTBUN HAJL MHOTOYJIEHAMH U alredpanyecKuMu JpoOsMu.

PacknagpiBaTh KBaipaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumeHnsaTs npeoOpa3oBaHUs BBIPAKEHUM A  pPEUIeHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTUKU.

YpaBHeHHUs] M HEpABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAIbHBIE YPABHEHMSI, CBOASIIUECS K
HUM, CUCTEMBI IByX YPAaBHEHHUH C IBYyMS IEPEMEHHBIMH.

IIpoBOINTE MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
OpUMEHeHHeM TrpadUuecKux TpeAcTaBlIeHui (yCTaHaBiIMBaTh, HMMEET JM YpaBHEHUE WIU
CHUCTEMa YpaBHEHMH pellleHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

[TepexoauTe OT cioBecHONH (GOPMYNHMPOBKM 3ahauM K e€ aireOpanyeckod MOAETH C
MOMOIIbI0 COCTABJIEHUS YPAaBHEHMUsSI WJIM CHUCTEMbl YpaBHEHHWI, HWHTEPIPETHPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MOJIYyUYEHHBIN pe3ysbTar.

[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH, PelllaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEePeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUUYECKyI0 HIUTIOCTPAILIUIO
MHO’KECTBA pelIeHNI HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH
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[Tonumath M  KCHONB30BaTh  (DYHKIMOHAIBHBIE IIOHATHUS M SI3bIK  (TEpPMUHBI,
CHUMBOJIMYECKHE O003HAUEHUS), ONMPEACATh 3HA4eHHWE (YHKIMU TO 3HAYEHUIO apryMeHTa,
oIpesieNATh CBOWCTBA (PyHKIUH 110 €€ rpaduky.

Crpouts rpaduku 3€MEHTAapHBIX QYHKIUH BUIA:

y=kix,y=x2,y=x3,y =[x,y = \/X, OTHMCBIBATh CBOMCTBA YMCIOBOU (PyHKIMU 1O €&
rpaduxy.

K koHiy oOyuenus B 9 kjacce oOydaroumuiics MOJYYUT CIEIyIOIIUE MpPEeAMETHbIE
pE3yJIbTaThI:

Yucia 1 BBIYUCICHUSA

CpaBHUBaTh U YIIOPSAI0YNBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHUCIIA.

Beimonuate apudmMeTrueckue AEHCTBUS ¢ pallMOHAJIbHBIMU YHCIAMHU, COYETasi YCTHbIC U
MUCbMEHHBIE TPUEMBI, BBHIIIOJIHATH BBIYUCICHUS C UPPAL[MOHATBHBIMU YHCIAMH.

Haxonuth 3HaueHUs CTENEHEN C LEJIbIMU MTOKA3aTeIsIMU U KOPHEW, BBIYNCIIATH 3HAUYEHUS
YHUCJIOBBIX BBIPAXKEHUH.

OkpyrisaTe AEUCTBUTEIbHBIE YHCIIA, BBINOJIHATH IPUKHUIKY pE3yJIbTaTa BBIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemate nuHElHBIE M KBaJpaTHbIE YPAaBHEHMs, YpPAaBHEHUS, CBOJAIIMECS K HUM,
npocTeinme ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemats cuctembl IBYX JMHEMHBIX YpAaBHEHUH C JIByMsl MEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJIACTCS JTMHEUHBIM.

Pemate TekcToBbIe 3amaum  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUs UJIM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

IIpoBOINTH MpOCTENIINE UCCIENOBAHUS YPABHEHUIM U CUCTEM YPAaBHEHMI, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHUH (yCTaHaBIMBaTh, MUMEET JHM YPaBHEHUE WU
CUCTEMAa YpaBHEHMUH pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U ITpOoYee).

Pemate nuHeHHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)aTh peIICHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCBHIBATH PEILIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemare cucTtemMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOMH,
3alMChIBAaTh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 33/1a4.

DOyHKIUHA

PacrioznaBath (yHKIIMU M3yuyeHHBIX BUAOB. [Ioka3pIBaTh cCXeMaTHUYECKH PACIOI0KEHUE HA
KOOPJMHATHOM TUIOCKOCTH TrpapukoB QyHKIMMA Buaa: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
ey=x3y=1xy= |x|, B 3aBHCHMOCTH OT 3HauYeHUI KO3(DDUIMEHTOB, ONMHUCHIBATH CBOWCTBA
(byHKIHHA.

Ctpouth U u300pakaTh CXeMaTHUECKH TIpadUKH KBaJApPaTUUHbIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacno3naBaTh  KBajgpaTtuyHyro (QyHKIHIO 10  (Qopmyie, MPUBOAUTH  IPUMEPHI
KBaJPAaTUYHBIX QYHKUUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHUH.

YuciioBble NOC/I€10BATEILHOCTH M IPOrpeccuu

Pacno3naBate apu(MeTHUECKYI0O U T€OMETPUYECKYIO MTPOrPECCUU MPH pa3HBIX CIocodax
3aaHusl.

BbBINOAHATE BBIYMCICHHUS C MCIOIB30BaHMEM (OPMYN N-ro 4jieHa apudMeTHdeckoil u
F€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.
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Pemartp 3agaun, cBA3aHHBIE C YMCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHM, B TOM YHCIE 3a7add
U3 PEaTbHOM KU3HH (C MCIOIB30BaHUEM KaIbKYJISATOPA, HU(PPOBHIX TEXHOJIOTHIA).
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TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC
HaumenoBanue KoanuecTBo yacoB
Ne O —— KoHTpobHBIe DJIeKTpOHHbIe (LM (ppoBbIE)
n/n IporpaMmMb1 Bcero paGOTHI o0pa3oBaTe/ibHbIE PeCypchbl
1 Yucna u BEIYKCIICHUS. 29 ’ bu6mmoreka [JOK
PannonanpHble yncia https://m.edsoo.ru/7f415b90
5 Koopaunars u 23 1 bu6mmoreka [JOK
rpaduku. OyHKIMH https://m.edsoo.ru/7f415b90
3 Anrebpanyeckue 30 ) bubmmoreka [IOK
BBIPAXKEHUSI https://m.edsoo.ru/7f415b90
4 YpaBHeHus u 12 1 bubnnoreka [JOK
HEPAaBEHCTBA https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 3 1 bubnuorexa [JOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 7
YACOB I10 ITPOTPAMME
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8 KJIACC
HaumeHoBaHMe KosnyecTBO 4acoB
Ne PAIEIIOn B TeM KonTpobibre JuaexkTpoHHbIe (HU(POBHIE)
n/n IpOTpaMMET Bcero paGoTh! o0pa3oBaTe/ibHbIE PeCYpPChI
1 ;?;Z}GKI; ?{I/;TCKHG 15 1 bubmuorexa [JOK
: https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
5 Yucna u BEIYKCIICHUS. 15 bu6mmoreka [JOK
KBaznpaTHble KOpHU https://m.edsoo.ru/7f417af8
3| e S | Bubmorexa LIOK
o https://m.edsoo.ru/7t417af8
KBagparsslii TpéxuieH
VYpaBHeHus u
4 HEpPaBEHCTBA. 15 1 bubnnoreka [JOK
KBanparusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
5 gf;allglfeeHHcIf}I;; Cucremsl 13 bubmmorexa [IOK
. https://m.edsoo.ru/7t417af8
ypaBHEHUH
g | e : | S oK
) https://m.edsoo.ru/7t417at8
HepasencrBa
YUn U BBIYHCJICHUS.
7 CT;EEHL c ueniff/[ 7 bubmorexa HOK
https://m.edsoo.ru/7t417at8
ToKa3aTeyemMm
3 @yukyu. OCHOBHbBIE 5 bubnnorexa [JOK
TTOHSITHSI https://m.edsoo.ru/7tf417at8
9 OyHkuuu. Yucnoseie 9 bu6mmoreka [JOK
byHKIMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHnue n 6 ) bu6mmoreka [IOK
000011eHIE https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO 102 6

YACOB I10 I[TPOTPAMME
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9 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (uudposrbie)
p/m ~ PAACIOBHTEM Bcero KonTpoasmrie oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI pecypebl
1 Yucna v BBIYUCIICHHUS. 6 bubmuoreka [JOK
JleiicTBUTEIbHBIC YHCTIA https://m.edsoo.ru/7t419d08
bu6mmoreka [JOK
2 Dymrum 19 ! https://m.edsoo.ru/7f419d08
3 zep;;l;{ezgg; VYpaBHeHUS 14 1 bubmorexa [IOK
. ) . https://m.edsoo.ru/7f419d08
C OJTHOM TIEPEeMEHHOM
4 zep;;;{;:g; Cucremsl 14 1 bubmorexa [IOK
o https://m.edsoo.ru/7f419d08
ypaBHEHUH
S nepamencrea, 16 ! BuGaroraxa LIOK
) https://m.edsoo.ru/7f419d08
Hepagencrtpa
6 YucnoBsie 15 1 bubmuoreka [JOK
MOCJISIOBATEIIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001eHNE, 13 1 bubmuoreka [JOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 6

YACOB I10 ITPOTPAMME
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IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KVIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1
1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHOM NMPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs

Ypcaa v BEIUUCIICHUS

BBIHOJ'IHSITB, coucTasa YCTHBIC u IIUMCBbMCHHBIC HpI/IéMBI,
apmbMeTI/Iqecxne Hef/'ICTBI/Iﬂ C paiMOHAJIbHBIMHU YU CJIaMU

1.2

1.3

Haxogute ~ 3Ha4YeHWsT  YMUCIOBBIX  BBIPAXKCHUM,  NPUMEHATH
pa3HooOpa3HbIe CIIOCOObI M MPUEMBI BBIYMCICHHUS 3HAYCHUN ITPOOHBIX
BBIpQ)XEHUI, coJlepKalluX OOBIKHOBEHHBIE U JECSITUYHbIE 1pOOU

[lepexomute oT oaHOW (OpMBI 3amuUCH 4YHCeN K JAPYroi
(npeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEYHYIO
JECATUIHYIO IPOOb)

1.4

CpaBHUBaTh U YIIOPSAIOUMBATH PALIMOHAIBHBIE YNCIIA

1.5

OxpyrisTh yucia

1.6

BBINONHATE NPUKHUIKY M OLIEHKY pE3yJIbTaTa BBIYMCICHUH, OLICHKY
3HAUYEHUN 4YMCIOBBIX BBIPAXKCHWHM. BBIMONHATH naelcTBUA €O
CTENEHSIMU C HaTyPAJIbHBIMU ITOKA3aTEISIMU

1.7

IIpuMeHATh NpU3HAKKA JENMMOCTH, pPAa3l0KEHUE HAa MHOXKHUTEIU
HaTypaJIbHBIX YHCEI

1.8

PCHIaTI) HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIC 3a1a4u, CBs3aHHBIC C
OTHOIIIEHUEM BEJMYHH, MPOMOPIUOHATIEHOCTHIO BEJIUYHH,
NIPOLICHTaMHU, WHTEPIPETUPOBATE pPE3YIAbTATBl PEIICHUSA 3a1a4d C
y4€TOM OTpaHHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPHBAEMbBIX
00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

2.2

Wcnonp3oBath anredpandyeckyrd TEPMHHOJOTHIO M CUMBOJIHKY,
PUMEHSATH €€ B Ipoliecce OCBOEHHsI yUeOHOTro MaTepuaa

Haxoaute 3HadeHUs GYKBGHHLIX BBID AKCHUM npu 3aJJaHHBIX
S3HAYCHHUAX MMEPECMEHHBIX

2.3

24

BremonHSTh npeo6pasoBaHH51 OECJIOTO BBIPAXCHUA B MHOT'OYJICH
NPpUBCACHUECM HO,Z[O6HBIX CJIara€MbIX, paCKpbITUEM CKOOOK
BremonHSTh YMHOKCHHUE OJHOYJICHA HAa MHOI'OYJICH U MHOI'OYJICHA Ha

MHOTOWJIEH, NPUMEHATh (OpMyJBl KBaJapara CyMMBI M KBajpara
pa3sHOCTH

2.5

Ocy1ecTBISATh Pa3I0KEHHE MHOTOYJIEHOB HA MHOXKHUTEIHN C TOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYNITUPOBKU CIaraeMbIx,
MpUMeHEeHUsI POPMYIT COKPAIIEHHOTO YMHOXKEHHUS

2.6

HpI/IMeHHTL npeo6pa303aHm[ MHOT'OYJICHOB IJId PCIICHUSA Pa3JIMYHBIX
3a1a4 U3 MaTCMaTUuKH, CMC)XKXHBIX IIPCAMCETOB, U3 peaHLHOﬁ IIPaKTUKH
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2.7

3.1

Hcnons30BaTk CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU IIOKa3aTEIISIMHU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHMsI U HEPABEHCTBA

Pemate JsMHENHBIE ypaBHEHHs C OJHOW IIEPEMEHHOMW, IPUMEHSI
IIpaBWIa MEPEX0Aa OT UCXOJHOTO YPaBHEHHUS K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPaBHEHUs

3.2

33

[IpumensTe rpaduueckue METOAbl MPH  PEIICHHH JIMHEHHBIX
YPaBHEHUH U UX CUCTEM

[TonOupars mpuMepsl Hap YKCe, SBISIIOMIMXCS PEHIeHUEM JIMHEHHOTO
ypaBHEHUS C ABYMS IEPEMEHHBIMU

34

CTtpouTh B KOOpAMHATHOHN TIOCKOCTH IpaK JMHEHHOTO ypaBHEHHS C
IBYMsl T€PEMEHHBIMH; IOJIb3YSCh I'paMKOM, MPHUBOAUTH MPUMEPHI
peuieHus: ypaBHEHUs

3.5

3.6

Pemate cuctemsl 1ByX JMHEHHBIX YPAaBHEHHUU C ABYMS IIEPEMEHHBIMU,
B TOM 4HUCIIE TpapUUECcKu

CocTaBiATh U pelmarb JMHEWHOE YpPAaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPAaBHEHUH 110 YCJIOBHIO 3aJa4l, UHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJY4YEHHBIN pe3yabTaT

Koopaunats! u rpaduku. OyHKIMNA

4.1

N300pakaTh Ha KOOPIWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, HHTEpBajbl, 3allUCHIBATh
YHCJIOBBIE TPOMEKYTKH Ha aIredpanvdeckoM si3bIKe

4.2

4.3

Ormeuats B KOOpI[I/IHaTHOI\/’I INIOCKOCTH TOYKHM II0 3aJaHHBIM
KOOpAruHAaTaM

Crpoutsb rpaduku JuHeHHbIX GyHKUUNA. CTpouTh rpaduk GyHKIMM y
= [x]

4.4

OnuceiBaTh ¢ MOMOLIBIO (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEXTY
BEJIMYMHAMHU: CKOpPOCTb, BpEMS, PpAacCTOSIHHE, LIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM paboThI

4.5

4.6

HaxonuTh 3HaueHune GyHKIMM 0 3HAYEHUIO e€ apryMeHTa

[lonumats rpaduyeckuii crnoco0 TMpeACTaBIEHUS U aHAIM3a
nH(popMalnuy, U3BIEKAaTh W HUHTEPIPETUPOBaTh HH(OpPMALMIO U3
rpadMKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepPsIeMoOro
pe3yjabTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucna 1 BEIUMCIIEHUS

1.1

1.2

Hcnons30BaTh  HayaJbHBIE  NPEICTABICHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YUCEIN JJI1 CPABHEHUS, OKPYIJVICHUS U BBIUUCIICHUH,
n300paxkaTh JIeHCTBUTENbHbIE YHCIAa TOYKAMU Ha KOOPIMHATHOMN
psAMOI

[IpuMeHsATh TMOHATHE APU(PMETUUYECKOTO  KBAJAPATHOIO  KOPHS,
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HAaXOJWUTh KBAJpaTHbIE KOPHHU, HCIIONB3Ysl TPH HEOOXOAUMOCTHU
KaJIbKYJISITOP, BBINOJIHATH NIPE0Opa30BaHMs BbIPAKEHUH, coaepKaluX
KBaJpaTHbIC KOPHH, MCIIOJIb3Ysl CBOWCTBA KOPHEH

1.3

Ucnons3oBarth 3anucu  OOJBIIMX M MAJBIX YHCEI C IIOMOIIBIO
JECATUYHBIX Apo0el u cTteneHel uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

HpI/IMeHSITB IHNOHATHC CTCIICHHM C NLOCJIbIM II0Ka3aTCJICM, BBbIIIOJIIHATH
HpeO6p330BaHI/I5[ BBIpa)KeHHfI, coacpxamumx CTCICHU C 1LOCJIbIM
II0Ka3aTcjICM

22

BBINONHATE ~ TOXAECTBEHHBIE  MPEOOpa30BaHMSA  PALMOHAIBHBIX
BBIPAKCHUH Ha OCHOBE IPaBWJI JACHCTBUH HAJ MHOTOWICHAMH |
anredpanyeckuMu 1po0sMu

2.3

PacknanbiBaTe KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN

24

3.1

[TpumensTh mpeoOpa3oBaHUsl BBIPAKEHHUHA IS PEIICHHS Pa3InYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEalbHON IPAKTUKHU
YpaBHEHHs U HEPABEHCTBA

Pemate sMHENHBIC, KBagpaTHbIE YPAaBHEHHWS U  PALMOHAJIbHBIE

YpaBHCHU:, CBOAAINHUECA K HUM, CUCTCMbI IBYX ypaBHeHI/Iﬁ C IABYMs
IMEPECMECHHBIMU

3.2

33

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpapUuecKux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA
YPaBHEHMH pelIeHUs], €CIIM UMEET, TO CKOJIBKO, U TIpouee)

Ilepexoauts 0T cnoBecHOW  (opMynUpOBKHM 3amaud K €€
anreOpandeckod MOJENHM C MOMOILBIO COCTABICHMS ypaBHEHHS MU
CUCTEMBl ypaBHEHHH, HWHTEPIPETUPOBATh B  COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥ MOJYUYEHHbIN pe3ybTaT

3.4

4.1

4.2

9 KVIACC

[IpuMeHATHh CBOWMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OIICHKH,
peuaTh JIMHEMHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX CUCTEMBI,
MaBaTh  TpaQUYECKyl0  WUIIOCTPAIIMI0  MHOXKECTBA  pEIICHUM
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB
DyHKIMHU
[lonumate ¥ WCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHS U S3BIK
(TepMUHBI, CHMBOJIMYECKHE OOO3HAYCHMsI), OMPEACNATh 3HAUCHUE
(GyHKIUHM TIO 3HAYEHUIO apryMEHTa, OMPENEsaTh CBOMCTBA (DYHKITMH
o e€ rpaduky
Ctpouts rpaduku dJIeMEHTapHBIX QYHKIMA BHJIA:

y=k/x

y=k/x, y =x*, y = x*, y = [X|, onuCBIBaTh CBOICTBA YUCIOBON (PYHKIIUH
1o e€ rpaduky

Kon
npose-
psieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
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pe3yJbTarTa

1
1.1

Uuncna 1 BEIUKUCICHUS

CpaBHUBaTh U YIIOPSAI0UYMBATh PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YU CIIA

1.2

BeimonssaTe apupmernyeckre ASUCTBUS C palliOHATBHBIMU YUCIIAMH, COYETAs
YCTHBIE M IHUCbMECHHBIE  NPUEMBI,  BBINOJHATH  BBIYHUCIEHUA  C
UPPALMOHAILHBIMU YU CIIAMH

1.3

1.4

HaxoauTth 3Ha4eHUs CTENEHEN ¢ LEJIBIMUA MTOKA3aTEIAMU U KOPHEW, BBIYUCIISITH
3HAYEHHUS YHUCJIOBBIX BbIPAKEHUM

OKpyrisaTe JEHCTBUTENBHBIE YHCIIA, BBIIOIHATH IPHUKUAKY pPe3yJbTaTa
BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKEHUN

YpaBHEHHs U HEPABEHCTBA

2.1

PemaTs nuHelHbIE U KBapaTHbIE YPAaBHEHUS, yPaBHEHUS, CBOSIIMECS K HUM,
npocTeime ApoOHO-paIMOHATILHBIC YPaBHEHUS

22

Pemate cucTemMbl ABYX JMHEWHBIX YPAaBHEHUM C JIByMS NEPEMEHHBIMH U
CHUCTEMbI JBYX YpPaBHEHUW, B KOTOPBIX OJHO YpaBHEHUE HE SBISIETCS
JIMHENHBIM

23

Pemarr TekcTOBBIC 3amaud  anreOpamMuecKUM CIIOCOOOM €  IOMOIIBIO
COCTaBJICHUS YPAaBHEHHS WM CHCTEMbl JBYX YpaBHEHHH C JABYyMs
MNEPEMCHHBIMHU

24

2.5

2.6

[IpoBoauThs mpoOCTEHIINE MCCIENOBAHMS YPABHEHUN M CUCTEM ypAaBHEHUH, B
TOM 4YHCJIE€ C HpPUMEHEHHeM Trpaduyeckux MpeaCcTaBIeHUN (Hampumep,
YCTaHABIMBATh, UMEET JIM YPABHEHUE WUJIM CUCTEMA YPaBHEHUN PEILEHUs, €CIIU
MUMEET, TO CKOJIBKO)

Pemate nuHelHble HepaBeHCTBA, KBaJpaTHble HEPaBEHCTBA, H300paxarhb
peneHne HEPABEHCTB HAa YUCIIOBOM ITPSIMOM, 3aIIACHIBATh PEIICHHUE C IIOMOIIBIO
CHUMBOJIOB

Pemate cuctemsel JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE

KBaJpaTHOE HEpPaBEHCTBO, M300pakaTh PpEIIEHHWE CHUCTEMbl HEPaBEHCTB Ha
YUCJIOBOU MPSIMOM, 3aIIMCHIBATh PEIICHHE C IIOMOLIBI0 CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IPU PELICHUH PA3IMYHBIX 3a1a4

DyHKIMHU

3.1

3.2

PacrioznaBate (QyHKIWH W3YYCHHBIX BHUAOB. [lOKa3piBaTh CXEMaTHYECKH
pacmooXeHnue Ha KOOPAUHATHON IIIOCKOCTU rpadukoB GpyHKIUN BUAA: y=KX,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HA4YCHHUI KOIP(PUIIMEHTOB,
OTKCHIBATh CBOMCTBA (DYHKITHIA

[loka3bIBaTh CXEMATUYECKU PACIOJIOKEHHE Ha KOOPAWHATHOM IUIOCKOCTH
rpadukoB QyHKIMH BUIa y = VX, y = |X| ¥ ONUCHIBaTh CBOMCTBA (D)YHKIIMI

3.3

34

4.1

Ctpoutph u u300paxarb CXeMaTH4YeCKH TIpadUKu KBaApaTUUHBIX (QYHKIHH,
OIKCHIBATh CBOMCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam

PacnioznaBate kBagpaTHuHyIO (QYHKIHIO 1O (GopMyJie, TPUBOJIUTH MPUMEPHI
KBaJPAaTHYHBIX QYHKUUH U3 peabHOM KU3HHU, PU3UKH, TEOMETPHH

ApI/I(I)MCTI/I‘-ICCKaH 1 TCOMCTPHUYICCKAA IMTPOTrpeCCUU

PacnioznaBath apuMeTHYECKYI0 U T€OMETPUUECKYIO MPOTPECCUU TPU Pa3HBIX
croco0ax 3amaHus

4.2

BEITONMHAT,  BBIUMCICHUS C  HCIIOJb30BaHUEM q)OpMy.]'I n-ro  4JCHa
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apru(METHUECKON U TeOMETPUYECKOM MPOTPECCHii, CYMMBI IEPBBIX N YICHOB

4.3

4.4

N300pakaTh 4JIEHBI MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPIMHATHOU
IUIOCKOCTH

Pemate 3amaun, CBA3aHHBIE C YMCIOBBIMH IOCJIEIOBATEIBHOCTSIMHU, B TOM
quciIe 3aJadd U3 PpeaJbHOM JKM3HH (C MCHOJNB30BAaHHMEM KalbKYJATOPA,
U(PPOBBIX TEXHOJIOTHIN)
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ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Yucna u BEIYUCICHUS
Jpobu OOBIKHOBEHHBIE W JIECATHUYHBIC, TIEPEX0] OT OJHOW (OPMBI 3aMUCU
1.1 npoberi k apyrou. [loHsTHE panMOHAIBPHOTO YHMCIIA, 3alKHCh, CPaBHEHHE,
YIOPSIIOYMBAHUE PAIMOHAIBHBIX YHCEIT
12 ApudmeTnueckue AeUCTBUS C pallOHAIbHBIMU YnciIaMu. Perienue 3aaay u3
peagbHOM MPAKTUKU HA YacTH, HA IpoOHU
13 CreneHb C HaTypaJIbHBIM TIOKa3aTelieM: OIpejesieHue, peoOpa3oBaHUe
BBIPQXCHHUI Ha OCHOBE OINpeeNieHus], 3aIUCh OOJIBIIUX YHCel
14 [TpoueHThl, 3aMuch MPOLEHTOB B BHUJE APOOU U IpoOU B BHUIE MPOLICHTOB.
Tpu OCHOBHBIE 33/1a4 HA MPOIEHTHI, pEIICHUE 33]1a4 U3 PEAIbHON MPAKTUKHU
15 [IpuMeHnenne mNpU3HAKOB ACIMMOCTH, PA3j0KEHHE Ha  MHOXHUTEIH
HaTypaJIbHBIX YHCET
1.6 Peanpubie  3aBHUcMMOCTH, B TOM  4YHcCle TmpsMas U oOpaTHas
MIPOMOPIIMOHAIBHOCTH
2 AnrebpanuecKue BRIPAKCHHS
71 [lepemeHHbIE, UUCTIOBOE 3HAYEHUE BBIPAXKEHUS C NIepeMeHHOU. JlomycTumeie
3HAYCHHS IEPEMEHHBIX
29 [IpencraBienue 3aBUCUMOCTH MEXKAY BEIMYMHAMU B BHAEC (HOPMYJIBL.
' Brruncnenus no gpopmynam
23 [IpeoOpazoBanre  OYKBEHHBIX  BBIPQKEHUW, TOXIECTBEHHO  pPaBHBIE
BBIPOKECHHUS
24 CBolicTBa CTENEHH C HATYpaJIbHBIM MOKa3aTelleM
75 Onmuounenbl 1 MHOTOUIEHBI. CTenenb MHOTOWIeHA. ClOoKeHHE, BHIUUTAHHE,
YMHO>KEHHE MHOTO4JIEHOB
26 DopMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CYMMBI U KBaJIpaT Pa3HOCTH.
®dopmya pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOUJIEHOB HA MHOKUTEIN
3 YpaBHeHUS
3] VYpaBHeHHE, KOpPEHb ypaBHEHU, TpaBuiIa npeoOpazoBaHusl ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUM
39 JIuneitHoe ypaBHEHHE C 9;:[H0171 nepeMeIiHofI, YUCIIO KOPHEW JMHEWHOrO
ypaBHEHUS, PEIICHHE JIMHEUHBIX YPaBHEHUN
33 CocraBnenue ypaBHevHI/Iﬁ M0 yCJIOBUIO 3ajauu. PelieHne TeKCTOBBIX 3a/1ay C
MTOMOIIIBIO YPaBHEHUI
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €0 Tpaduk
Cucrema JByX JIMHEWHBIX YpaBHEHUHU C JABYMs NEpeMEHHbIMHU. PelieHue
3.5 CHCTEM ypaBHEHHUU CIIOCOOOM IMOJCTAaHOBKH. [IprMephl pemeHnst TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpPaBHEHUM
4 Koopaunats! u rpaduku. OyHKImMM
4.1 Koopaunara Touku Ha npsiMmoit
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Hucnossle IPOMEKYTKH. PaccTosiHre MexIy AByMS TOYKaMU KOOPJAMHATHOMN

4.2 .
psAMOit
43 [IpsimoyrosbHas CHCTEMa KOOPAMHAT, OCH Ox u Oy. AGcuucca U opauHaTa
TOYKH Ha KOOPJAMHATHOM IIOCKOCTH
44 [Tpumepst rpEubHKOB, 3ajaHHbIX (popmyrnamu. UteHue rpadmkoB peanbHBIX
3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['padux ¢pynkuuu. CroiicTBa QyHKIHIA
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux pynkuun y = [x|
47 Fpa(lmqecicoe pELICHUE JIMHEWHBIX YPABHEHHM MW CUCTEM JIMHEHWHBIX
ypaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Yucna v BIYUCICHUS
11 KBangpatueiii kopeHb u3 uucna. llonstiHe 00 WppanoOHAIEHOM YHCIIE.
JlecsiTuunble MPUOIMKEHUS UPPALIMOHATIBHBIX YHCET
CpolicTBa apu(@METHUYECKHUX KBAaIPATHBIX KOPHEM M MX HIpPUMEHEHHUE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUN U BBHIYUCICHUSIM. J[eHCTBUTEIbHbBIE
yucna
1.3 Crenens ¢ 1enbpIM MOKazareneM U e€ cBoiictBa. CTaHgapTHas 3aluch Yucia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpaTHblli TPEXWIECH, pa3JI0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpaunyeckas 1po0b. OCHOBHOE CBOMCTBO ayire0pandeckoit 1poou
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeJIeHNE alredpandeckux apooei
2.4 ParmoHanbHble BEIpaXXEeHUS M UX TpeoOpa3oBaHue
3 YpaBHEHMSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyda KOpHEH KBaJpaTHOIO YpaBHEHHMS.
Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOSAIIMXCA K JMHEWHBIM U KBAJIPATHBIM
3.3 [Tpocreitmue 1poOHO-pallMOHATIBHBIE YPaBHEHUS
I'paduueckas uHTEpHpeTalns ypaBHEHUNA C ABYMS MEPEMEHHBIMH M CUCTEM
34 JIMHEMHBIX YpaBHEHUH C AByMs INEepeMeHHbIMU. [IpuMepsl pemieHus cucteM
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 33a7a4 aJire0pandeckuM crocoOom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTb HEPaBEHCTB
39 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOMN
4 OyHKIMHU
41 [Tonsitne ¢ynkuuu. OOMacTh ONpeNeNeHus W MHOXKECTBO 3HAaYEHU

¢yskiuu. CriocoObl 3a1aHus PYHKIIHIA
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4.2 I'padux ¢pynkuuu. UreHue cBOMCTB GyHKIMHU O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
44 @OyHKIUN, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIC
3aBHCUMOCTH, UX IpaduKu
4.5 OyHkuuu y =x% y = x°
4.6 Oyukipn y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUN
9 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BBIYMCIECHUS
11 PanyonanbHble yMcna, MppalMOHAbHBIE YMCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHbIE JPOOH
MHOXeCTBO AEHCTBUTEIbHBIX YUCEN, IEHCTBUTEIbHbIE YUCIIA KaK OECKOHEUHbIE
10 JeCSITUUHbIE ApoOu. B3auMHO 01HO3HAYHOE COOTBETCTBHE MEXy MHOKECTBOM
' JEHCTBUTENIBHBIX YKMCE U KOOPAMHATHOMN NpsAMoil. CpaBHEHHE 1€HCTBUTENIBHBIX
4yucell
1.3 ApudmeTndeckue NeiHCTBHS ¢ ISHCTBUTSILHBIME YUCIIAMU
Wsmepenust, npubimxenus, oneHkd. PazMepsl 00BEKTOB OKPYKAIOIIETO MHpA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NMpuOIkeHus. Okpyriaenue uucen. [Ipukuaka u oneHka
Pe3yJIbTaTOB BBIUUCIICHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM
23 KBanpaTtHoe ypaBHeHue. Penienne ypaBHEeHU, CBOASIINXCS K KBaIpaTHBIM
24 EHKB"az[pavTHoe YPaBHEHHE. [IpuMepsl pemieHuss ypaBHEHHH TpeTbed U
4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKUTEIN
2.5 Pemenue npo6GHO-pallOHAIBHBIX YPaBHEHUH
2.6 Cucremsl ypaBHeHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpauk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
29 Pemeline CUCTEM JBYX YPaBHEHHH, OJHO W3 KOTOPBIX JIMHEHHOE, a APyroe —
BTOpPOH CTENEHU
2.10 I'paduueckas MHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C IBYMS IEpEMEHHBIMU
2.11 Pemrenune TeKCTOBBIX 3aa4 alre0pandeckuM crocoOoM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.14 Pemenue cucrem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBaaparHble HEpaBEHCTBA
)16 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs

NEPEMCHHBIMU
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3 DyHKIMU
31 KBanparuunas ¢ynkuus, e€ rpadpuk um cpoiictBa. [lapabona, KOOpIUHATHI
BEPLIMHBI 1apa0oJibl, 0Cb CUMMETPUU MapadoJIbl
3.2 I'paduku Qynkuuit y=kx, y=kx+b 1 ux cBoiicTBa
33 I'paduku Gpynkuuit y=k/x, y = x° 1 uX CBOHCTBa
34 I'paduku QyHKIMii , ¥ UX CBOICTBA
4 UucaoBbIie MOCIEI0BATEIBHOCTH
41 Omnpeznenenne u COcoObl 33aHUSI YUCIOBBIX IOCIEIOBAaTENIbHOCTEH. 3a1anne
H0CJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyJioi U popMyioil n-ro wieHa
49 Apudmernueckas mnporpeccus. Dopmynpl n-ro wieHa apupMeTHUECKOM
IPOTPECCUH, CyMMBI IIEPBBIX 71 YWICHOB
43 ['eomerpuueckass mnporpeccus. PopMysibl 7-rO  4YjJ€Ha T'eOMETPHUYECKOM
IPOTPECCUH, CyMMBI IIEPBBIX 71 YICHOB
4.4 N300paxkeHne uiaeHOB apUPMETHUECKOM U TEeOMETPUYECKON Iporpeccuit
TOYKaMH Ha KOOPAMHATHOM MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAJIbHBINA POCT
4.5 CJ105KHbI€ MPOLIEHTHI
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ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbI OCHOBHOTI'O
o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOYKECTBO,
olepanyy HaJ MHOXKECTBAMH; YMEHHE OIEPUPOBATH IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE UCIOIBb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUTSL OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, MPU PEIICHUH 3334
U3 IpyruX y4yeOHbIX NIPEIMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH
BbICKA3bIBAHHA U OTPUILIAHHA BBICKA3bIBaHHI

YMeHue ornepupoBaTh MOHATHSAMHU: HATypaJlbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JE€IUMOCTb HATypalbHBIX YHCEJI, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJb YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsITUYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHAILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCJIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATh YHMCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHbII KOpeHb, MHOTOWIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU
Oonbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAcdy€Thl MO (QopMyliam,
peoOpa3oBaHus ILENbIX, APOOHO-pAallMOHAJBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHSMHM, PA3JIO)KEHHE MHOTOUYIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHUEM (OpPMYJ pa3HOCTH KBaJApaToB U
KBaJ[paTa CyMMbI H Pa3HOCTH

YMeHue oneprupoBarh NOHATUSMU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pallMOHATIbHBIE YPAaBHEHHSI C OJHOW TMEPEMEHHOMN, CHCTEMBI
JBYX JINHEHHBIX YPAaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHAJIbHbIE HEpPaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM UYHCJIE IIPU PELIEHUH 3a/1ad U3 APYTUX [IPEIMETOB
U TpaKTUYECKUX 3aJay; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
NpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh JUIS HM300pakKeHUsS pelIeHUui
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK QYHKIMU, HYIU
¢byHKIMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHusl, yObIBaHWs, HaWOOJbIIEE M HAaUMEHbIIEE 3HAYCHMS
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GbyHKIMY; yMEHHE OIIEpUPOBATH [IOHATUSAMU: npsmast
HPOIOPLUUOHATIBHOCTD, JIMHEHHAs (YHKIHs, KBaJApaTHYHAs (QyHKIUSL,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboia, rumepoosa; yMeHue
CTPOUTH rpaduKu YHKIUIL, UCTIOIB30BATh rPaQUKHU JUTS ONPEICIICHUS
CBOMCTB MPOIIECCOB U 3aBUCUMOCTCH, JIJIsl PEIICHHs 3a7a4 U3 JIPYyTruX
y4eOHBIX TIPEIMETOB U pPEAIBHOH JKU3HH; YyMEHHE BBIPAXKATh
(dhopMyIaMu 3aBHCHMOCTH MEXKY BEITMYUHAMU

Ymenue OIIEpUpPOBATH MOHATHUSIMU: IIOCJIEZIOBATEIbHOCTb,
apupmeTnuyeckass M IeOMETpUYecKas  IPOIpecCHH;  yMEHHe
WCIOJIb30BATh CBOMCTBA IOCIEIOBATEILHOCTEH, (OPMYJIBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YMCIe 3a1ad U3 JIPYyTux
y4eOHBIX MPEAMETOB U peaIbHON KUZHU

10

11

12

YMeHue peliaTh 3a/laud pa3HbIX TUIOB (B TOM 4YMCJIE Ha HPOLEHTHI,
O WM 4YacTH, JBUXKEHHE, padoTy, LIEHy TOBApOB U CTOMMOCTH
MOKYIIOK M YCIIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEMHbIMUM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCIOBHUIO  3a/auH,
UCCIIEIOBaTh IOJYYEHHOE PEIICHUE U OLCHMBATh IIPABJIONONA00OHOCTD
IIOJIyYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh HNOHATHAMM: (Urypa, TOUKA, OTPE3OK, Mpsmasd,
1y, JIOMaHasi, yrojl, MHOrOyroJIbHUK, TPEyTrOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHHUH TPEYTOJBHUKH, HPSIMOYTOJIBHBIA TPEYrOJbHUK,
MeanaHa, OMCCEeKTpUca U BBICOTA TPEYTOJIbHHMKA, YEThIPEXYTOJbHUK,
napajiesiorpaMM, poM0O, TNPSAMOYTOJIBHUK, KBaJpaT, Tpamenus;
OKpPYHOCTb, KpYT, KacaTeiabHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCEJHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM
M3YyYEHHBIX CBOMCTB (Uryp U GakToB

YMeHHe omepupoBaTh IOHATUSAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTroJIbHUKOB; MapaieIbHOCTh M TMEPHEHAUKYISIPHOCTh TPSAMBIX,
yroJl MEXAY HpsAMBIMH, MEPNEHIUKYISP, HAKIOHHAs, NPOEKLUS,
nonobue ¢puryp, NoJoOHbIE TPEYTrOJbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM U TNPSAMOH; YMEHHE pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napauieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B
OKpY KaroIleM MUpe

YMeHue onepupoBaTh NOHATUAMM: JUIMHA, PAcCTOSIHUE, YIoj
(BeqIMuMHA yIla, CUHYC U KOCHUHYC yIjla TPeyrojbHHUKA), IJIOLIa/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKPY’KaIOIIEM
MHpE; YMEHHE MPUMEHATh (OpMyJbl TMepuMeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOMIAJ N Kpyra, o0Obema
MPSIMOYTOJIBHOTO Tapajulefienuea; yMEHHE NPUMEHSITh MHPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOIICHUS  JJIs
BBIYMCIIEHUS IIMH, PACCTOSIHUH, IIIOMAAeH

YMmenue wuzo0paxarb IUIOCKHE (UIyphl W WX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TOMOUIbIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WM
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CHUMBOJIbHOMY OITMCAHUTIO

13

14

15

16

YMeHue  onepupoBarb  MOHATHAMH:  IIPSAMOYIOJIBHAs — CUCTEMa
KOOpJAWHAT, KOOPAMHAThl TOYKHM, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKALIPHOE POU3BEACHUE BEKTOPOB;
YMEHME HCIOJIb30BaTh BEKTOPBI M KOOPAMHATBI ISl NPEACTABICHUS
JaHHBIX W pEUIeHUs 3aJad, B TOM 4YHCIE M3 JAPYTruX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU

YMeHue onepupoBaTh IOHATUSIMHU: CTOJOMKOBBIE U  KPYIOBBIE
auarpamMmbl,  TaOMUIBL,  cpeaHee  apudMeTHdyeckoe, MeAHaHa,
HauOoIplllee M HAaUMEHbIIEEe 3HAYCHHUS, pa3Max YHCIOBOrO0 Habopa;
yMEHHE  U3BJIEKaTh, HHTEPIPETUPOBATH U  IPEOOpPa3OBHIBATh
nHGOpPMAIIMIO, TPEJICTABICHHYI0 B TaONMIAX M Ha JUarpaMmax,
OTPa)KaKOIYI0 CBOMCTBA M XapaKTEPUCTHUKU PEATbHBIX IPOLIECCOB U
SBJICHUH; yMEHHE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B
OKPY’KaloIlleM MHUpE

YMeHue onepupoBaTh IMOHATHUAMHU: CIIy4alHbIH OMNBIT (Cy4alHbIN
9KCIIEPUMEHT), JJIEMEHTapHOE CcOObITUE (DJIEMEHTapHBbIM HCXO0.)
CIly4yalfHOrO OIbITa, CiIyd4ailHOE€ COOBITHE, BEPOSATHOCTb COOBITHS;
YMCHHUEC HaxXOAWUTb BCPOATHOCTU CJIy‘-IZlﬁHLIX COOBITHH B OIBITAX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMH; YMEHHE pellaTh
3a7a4d METOJIOM OPraHHW30BAaHHOIO Iepedopa M C HCIOJIb30BaHUEM
[IpaBUa YMHOXKEHMsI, YMEHHE OLEHMBATh BEPOATHOCTH pEaJbHbIX
COOBITUH W SIBJICHWH, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MQJIOBEPOSITHBIX COOBITMH B OKpYXKAalOLIEM MHUPE M B OKHU3HH;
3HAaKOMCTBO C IIOHATHUEM HE3aBHUCHUMBIX C06BITI/II\/'I; 3HAaKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEJ ¥ €T0 POJIbIO B MACCOBBIX SIBIICHUSIX

YMeHue BBIOMpaTh MOJIXOAALIMM H3y4eHHBIH METOJ| Ul pEeLIeHUs
3a/1a4d, NPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBIIEHUE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIIMCHIBATH OTJEJIBHBIE  BBIIAIOIIMECS  PE3YJIbTATHI,
MIOJIy4YEHHBIE B XOJE Pa3BUTUSA MAaTEMaTUKU KaK HAyKH, IPUBOIUTH
MIpUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX ABTOPOB B OTEYECTBEHHOMN
Y BCEMUPHOU UCTOPUHU
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypasbnslie u niensie yncna. [IpusHaky JeIMMOCTH LIEIIbIX YUCEI
12 OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  HIPOLEHTHl,  OECKOHEUHBIE
MEPHOINIECKHE TPOOH
13 Panmonanbupie  ymucna. ApH(QMETHYECKHE ONepalud C PaldOHATbHBIMU
YKcIaMU
14 JelictBuTtenpHble uuciaa. ApupMeTHYECKHE ONepalud ¢ JeHCTBUTENbHBIMU
YyHCIIaMU
15 [Ipubnuxénnnie BBIMMCIICHNA, TPaBWIA OKPYIICHWA, NPUKMIKA H OLCHKA
pe3yJbTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaKeHUs
2.1 bykBeHHbIE BbIpa)KE€HHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
29 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeJIeM.
' CBolicTBa CTENIEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1po0b
25 Apudmernaeckuit KOpPEHb HaTypaJIbHOU CTEIICHH. HevictBus c
apu(pMeTHYECKUMHU KOPHSIMH HaTypajibHOU CTEEHH
3 VYpaBHeHUs 1 HEpaBEHCTBA
3] [ensie n IpoOHO-pallMOHANIbHbIE ypaBHEHHs. CHCTEMBI U COBOKYIHOCTHU
ypaBHEHUI
39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIMHOCTHU
HEPABEHCTB
3.3 Pemenune TekCcTOBLIX 3a1a4
4 YucnoBble IOCIEN0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
49 Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX
IIPOLIEHTOB
5 DyHKIMU
Oynkuus, crnocodbsl 3amaHus ¢yHkuumu. ['padpuxk  ¢yHkumu. OOnacth
orpezeNeHuss 1 MHOKeCTBO 3HaueHuil pynkunu. Hymu ¢ynxmuu. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBbl (QyHkuuu. HaunOonbliee W HauMeHblee 3HaueHUE (DYHKIMM Ha
IIPOMEXKYTKE
6 KoopaunaTs! Ha psIMOil U MIIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl U UX CBOMCTBA
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7.2 TpeyronbHUK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpuueCKUX BEJIMYUH
7.6 BekTopsbl Ha IJI0CKOCTH
8 BeposTHOCTB U CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
NPOUHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JId YYEHUKA

» Marematuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBeHb: yueOHUK; 15-¢ u3nanue,
nepepadborannoe MaxkapsrueB 10.H., Munatox H.I'., Hemkos K.W. u np.; mox pemakiuei
TenskoBckoro C.A. AkunonepHoe obmectBo «M3natensctBo «IIpocBemenues

* Marematuka. AnreOpa: 8-if kiracc: 0a30BbIi YPOBEHb: YUeOHUK; 16-¢ n3ganue,
nepepaboranHoe MaxkapsraeB FO.H., Munmiok H.I'., Hemkos K.W. u np.; mox pepakueit
TemsikoBckoro C.A. AxkumnonepHoe o6mectBo «M3marensctBo «lIpocBemenne»

* Marematuka. Anredpa: 9-if kimacc: 6a30BbIi ypOBeHb: y4eOHUK; 15-¢ u3nanue,
nepepadorannoe MaxkapsrueB 10.H., Munatox H.I'., Hemkos K.W. u np.; mox pemakiuent
Tenskosckoro C.A. AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuer»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Meroaunueckue pexomeHaanuu. CucreMa oleHKH JTOCTHKEHUH TIIAHUPYEMBIX TTPEAMETHBIX
pe3yNIbTaTOB OCBOEHUS yueOHoro npeamera «Maremaruka». 10-11 kmaccer (2024 r.)
Maremaruka. Anreopa. Meroandeckue pekoMeHAauu. 7-9 kiaaccel (K y4eOHUKY
MaxapsiueBa 0. H. u ap.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK

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