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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sSBIsIeTCA OAHUM U3 OMIOPHBIX KYPCOB OCHOBHOT'O OOIIEr0
oOpa3oBaHus: OHA 00€CTIEUYNBACT U3YyUEHUE APYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAYYHOTO0, TAaK U TYMaHUTApHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOUMO IS
pOAOHKEeHUs 00pa30BaHUs U B MOBCEAHEBHOM kHU3HU. PazBuTe y o0yuaromuxcs
HAyYHBIX MPEJCTABICHUHN O MPOUCXOKIACHUH U CYIIIHOCTHU alredpandeckux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTHUEeCKOM HayKOM SIBIICHUN U TTPOLIECCOB
B IIPUPOJIE U OOIIECTBE, POJIM MATEMATHUYECKOTO MOJICTUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
Y KauyeCTB MBITIICHUS, HEOOXOAMMBIX JJIS aanTaIlliid B COBPEMEHHOM (P POBOM
oOmectBe. M3yuenue anredpbl oOecrieynBaeT pa3BUTHE YMEHUS HAOII0AaTh,
CpaBHUBATb, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIITUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBUS U BHIBOIBI,
dbopmynupoBath yTBepkaeHUs. OCBOCHHE Kypca aire0Opbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUS 00YJaIONTUXCs: OHH UCTIOIB3YIOT ACTYKTHBHEIE U
WHYKTUBHBIE pacCyXACHUs, 00001eHNe U KOHKPETU3aIliio, abcTparupoBaHue u
aHanoruto. O0yueHue anredpe mpenosiaracT 3HaYUTENbHBIA 00BEM
CaMOCTOSITENTEHOM JEATEIILHOCTH 00YJarOIINXCSl, ITOATOMY CaMOCTOATEIHHOE
peleHue 3a7a4 SABISETCS peann3aliei JesITeIbHOCTHOTO IPUHIINIA 00yYeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX colepiKaTeabHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B MporpaMMy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO yueOHOTO Kypca «AuredOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Coneprxanne TruHUN «YHClIa U BEIYUCICHUSD» CITY>KUT OCHOBOM TSI
JATbHEHIIIET0 N3YYeHHsI MaTeMaTHKU, CTIOCOOCTBYET Pa3BUTHIO Y OO YJArOIITUXCSI
JIOTUYECKOTO MBITIICHUS, (HOPMUPOBAHUIO YMEHHS MOJB30BATHCS AJITOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOMMBIX JIJIsI TOBCETHEBHOMN
JKU3HU. Pa3BuTHE MOHATHUS O YKMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU U UPPAIMOHATBHBIMHA YUCIaMH, GOPMUPOBAHUEM



IIPEICTABICHUN O JEMCTBUTENBHOM YHUCIE. 3aBEPLIEHUE OCBOCHHSI YUNCIOBOM
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHUNA — «AJTeOpandecKue BhIPAKCHUS
U «YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOLINXCS
MaTEMaTUYECKOr 0 anmnapaTa, HE00X0IUMOT0 JJIsl peIeHUs 3aa4 MaTEMaTUKH,
CMEXHBIX IPEIMETOB U IPAKTUKO-OPUEHTHUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOT0 00111er0 00pa3oBaHusl y4eOHbII MaTepHrall TPYNIUPYETCs BOKPYT
palMOHAaIbHBIX BhIpaXKEHUN. AJreOpa 1eMOHCTPUPYET 3HAUCHUE MAaTEMATHKHU KaK
A3BIKA IS TIOCTPOEHUS MAaTEMATUYECKUX MOJENIEH, ONTMCAHUs IIPOLIECCOB U
SIBJIEHUH peanbHOro Mupa. B 3anaun o0ydyenust anreOpe BXOAAT TaKkKe
JanbHEeNIIIee pa3BUTHE AITOPUTMHUUECKOTO MBIIIICHHSI, HEOOXOIUMOT0, B
YaCTHOCTH, JUIsl OCBOEHHUA Kypca MH()OPMATUKHU, U OBJIAJICHUE HABBIKAMHU
NeNYKTUBHBIX paccyxaeHui. [IpeobpazoBanue CUMBOJIBHBIX (POPM CLIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUN U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
Kkiacce — 99 gacos (3 yaca B HEJIEITIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palrOHAJIBHBIMU YKCIIaMU. Pelrenne 3amad u3 pealbHOM NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHsb ¢ HaTypalbHBIM IIOKa3aTENIEM: ONPECIIEHUE, TpeoOpa3oBaHUe
BBIPQXEHUI Ha OCHOBE OIpEENICHUs, 3aUCh O0sbIIuX yncell. [IponeHTsl, 3anuch
IIPOLIEHTOB B BUJIE POOU U ApoOU B BUAE MPOUEHTOB. Tpu OCHOBHBIE 33/1a4 Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJbHON MTPAKTUKH.

[IprMeHeHne MPU3HAKOB JETMMOCTH, PA3JIOKEHUE HA MHOKUATEIN
HaTypaJIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsIMast U oOpaTHasI
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS € IEPEMEHHOM. [lommycTuMble
3Ha4YeHUA lepeMeHHbIX. [IpencrapieHre 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
¢dopmyibl. Beraucnenus no popmynam. [Ipeobpa3oBanne OyKBEHHBIX BBIPAKEHU,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, TPaBUIIa MPEOOPa30BAHUS CYMM U
MIPOU3BEJCHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeéMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOTOWIEHBI. CTeneHb MHOrouieHa. CloeHue, BBlUUTaHHE,
YMHOXEHHE MHOTOWICHOB. DOpPMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT
CYMMBI U KBaApar pa3HocTH. DopMyna pa3HOCTH KBaapaToB. Pa3noxenne
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHMEe, KOPEHb ypaBHEHUs, IpaBUiia MpeoOpa3oBaHUs ypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JInHenHoe ypaBHEHHE C OJTHOU IEPEMEHHOM, YUCIIO KOPHEN JIMHEUHOTO
YpaBHEHUS, PEIICHUE JIMHENHBIX ypaBHeHUI. COCTaBlIeHHE YPABHEHUM 110
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiitHoe ypaBHEHHE C ABYMsI IEpeMEHHBIMU U ero rpaduk. Cucrema aByx
JIMHEMHBIX YPAaBHEHUH C IBYMs IIEpEMEHHBIMU. Pellienue cucteM ypaBHEHU
croco0oM noJcTaHOBKHU. [IpuMepsl perieHnst TEKCTOBBIX 33/1a4 C ITOMOUIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touky Ha npssmon. Yucnosele npoMeKyTKH. PaccTossHue Mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IMHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBOMCTBA apuMETHYECKUX
KBaJ[paTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOPa30BAHUIO YUCIOBBIX BhIpaKECHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1UenbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

Aare0panvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alreOpaniueckod apoowu.
CnoxeHue, BbBIYUTAHUE, YMHOXEHUE, [€JICHHE alreOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJgpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEeHHUH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPaTHBIM.
[Ipocreiimme qpoOHO-paIMOHABHBIC YPABHEHHUS.

['paduyeckas uHTEpIIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHUW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEHNHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckum CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKUMHA

[lonarue Qynkuun. OOIaCTb ONPEACTICHUS W MHOXXECTBO 3HAYCHUM

byukiuu. CiocoOsl 3aaHus PYHKIIHIMA.



I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOIMOPLHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyrakimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOu. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, TEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME [IEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOLIETO MHpa, JIUTENBHOCTh IPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M 4ETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpanvyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmyeckas uHTEepHpeTalrs HEPAaBEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI

BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.



I'padbuxu dysxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U MIPOrPecCUm

[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
pPEKyppeHTHOI (popMyIoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro wieHa
apu(MeTHIeCcKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBHIX N UJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CI10KHBIE NPOLICHTBHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHUS ITPOrpaMMBbl Y4EOHOTO Kypca «Anredpar»
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBJIEHUEM MHTEpECA K MPOILIJIOMY U HACTOSIIEMY POCCHMCKON MAaT€MaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCUNCKUX MATEMATHKOB U POCCUHCKOM
MaTeMaTUYECKOW IIKOJIbI, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUW B IPYTHX HAyKaX U
NPUKIAJHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJTHEHUIO 00S3aHHOCTEN IpakIaHNHA U Pean3alliu €ro
paB, MPECTaBICHUEM O MATEMAaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYD, ABJICHHM, MPOIIEAYP IPaKAaHCKOT0 O0IIecTBa (Hanmpumep, BEIOOPHI,
OMPOCHI), TOTOBHOCTBIO K 0OCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUIN HAyKU, OCO3HAHUEM BaXKHOCTH
MOPaJIbHO-3THYECKUX MTPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE YyYacTUE€ B PEHICHUU MPAKTUYECKUX 3a/1ad
MAaTEMATUYECKOW HAIPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTE€MAaTHYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEM KU3HU IS YCHEIHOM NpogecCuOHaNbHON
NEATETLHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHANBUIYAbHON TPAGKTOPUU OOpa30BaHUs W >KM3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETHUYECKOMY BOCIIPUSTUIO
MaTeMaTU4eCcKnX 00BbEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUIN, YMEHUIO BUETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAIMEeN B IEITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, PUPOJIBI U
oO0I1ecTBa, MOHNMaHUEM MaTEMaTHIECKON HAYKH KaK cepbl YeTOBEYECKON
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH JIJI Pa3BUTHSI [IUBUIIA3AIUH,
OBJIaJICHUEM SI3bIKOM MAaT€MaTUKH U MAaTEMAaTHUYE€CKON KyJIbTYypOU KaK CpPEeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEUIIMMHU HABBIKAMU UCCIIEA0BATEIbCKOM
JEATEIIbHOCTH;



6) puznueckoe Bocnuranue, GopMUPOBAHME KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO IPUMEHATh MATEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3JI0pOBBS, BEACHUS 310pOBOT0 00pa3a KU3HHU (30pOBOE TUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUHN U OT/ABIXA, PETYJSIpHAs pU3nueckas
aKTUBHOCTb), COOPMUPOBAHHOCTHIO HaBbIKA PEIICKCHH, IPU3HAHUEM CBOETO MIpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4ejo0BeKa;

7) 3Ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA IPUMEHEHUE MATEMAaTUUECKUX 3HAHUMN JJIs PELeHUs 3a7a4 B
00J1acTH COXPAaHHOCTH OKPY’KaIOIEH Cpeibl, INIAHUPOBAHUS TOCTYIIKOB U OLIEHKU UX
BO3MOYKHBIX MTOCJIEICTBUM JIs1 OKPYKAIOLIEN Cpelibl, 0CO3HAHUEM TI100aIbHOrO
XapakKTepa 3KOJOTHYECKHUX MPOOJIEM U MMyTEN UX PELICHUS;

8) ajanTanusa K H3MEHSIOIMMCH YCJIOBHAM COLUATBHON M IPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEONPEEIEHHOCTH, ITOBBIILIEHUIO
YPOBHSI CBOE€ KOMIIETEHTHOCTH Yepe3 NPAKTUUECKYIO AESTEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCA Yy APYTUX JIOAEH, MPpUOOpEeTaTh B COBMECTHOM AESATENBHOCTHA HOBBIE
3HaHUs, HABBIKM U KOMIIETEHIIMH U3 OIBITA APYTUX;

HEOOXOJUMOCTBIO B  (OPMUPOBAHMU HOBBIX 3HaHW, B TOM 4YHUCIE
bopMyIMpOBaTh UAEH, NOHATHUS, TUNOTE3bl 00 OOBEKTAX U SIBJCHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAECPUIUTHI  COOCTBEHHBIX  3HAaHUU U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TpPeOYyIOIUNA KOHTPMEp, KOPPEKTUPOBATh NPUHUMAaeMble
pemieHuss U JAeUCTBUS, (POPMYIHpPOBATH M OLEHUBATH PHUCKM M MOCIEICTBUS,
dhopMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble jornueckune geiicTBUs:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TOHATHA, OTHOIICHUN MEXIy TMOHITHSIMHU, (DOpMyIUpOBaThH
OTIpEJICTICHUS] ~ TIOHSATUMW,  yCTaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
Kiaccu(ukany, OCHOBaHUA s OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (HOPMYJIUpPOBaTH M  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIATEIbHBIC, CIWHWYHBIE, YacTHbIE M 0OImue,
YCIIOBHBIE;



BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (aKkTax, aHHBIX, HAONIOJCHUSIX U YTBEPXKIACHUIX, MPENIaratbh KpUTCPUU
JUISL BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHN;

JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACHYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTelbCTBA MAaTEMaTHUYECKUX YTBEPKIACHHUM (TpsSMble U OT
IPOTUBHOTO), MPOBOIUTH CAMOCTOSITEILHO HECIOXKHBIE J[0KA3aTeIbCTBA
MaTeMaTU4YeCcKuX (akToB, BBICTpAaUBaTh AapTryMEHTAIMIO, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss ydeOHOM 3ajgauu  (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB pEILICHHUS, BbIOUpPATh HauOoJee MNOAXOASIMH C Y4ETOM
CaMOCTOSITENIFHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBnlie ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATENbCKUNA HHCTPYMEHT IO3HAHMUS,
(bopMyIMpOBaTh BOMPOCHL, (PUKCHUPYIOIMIME NPOTUBOpEUHE, MpodIeMy,
CaMOCTOSITENIFHO ~ YCTaHABIMBATh HWCKOMOE W JaHHOe, (OpMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH TI0 CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEA0BAHUE M0 YCTAaHOBJIECHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOJIIOJIEHUS, MCCIEI0BaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpolecca, a TakKe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(OpPMALUK, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a1a4U;

BBIOMpATh, AaHAJIM3UPOBATh, CUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (opMy TmpencraBiieHUs UHGOpPMAMM U WUIIOCTPUPOBATH
pelaemMpie  3a7aydl  CXeMaMH, JuarpaMMaMu, WHOW Tpapukod u HX
KOMOMHAIIUSIMHU;

OLICHMBATh HAJAEKHOCTh HMHPOPMALMH MO KPUTEPUSM, MNPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

BOCIIpPUHUMATL U (bOpMy.]'IHpOBaTB CYXKICHHUA B COOTBETCTBUH C YCIIOBHUAMMU U
OeIsIMu O6IlIeHI/I$I, sSICHO, TOYHO, I'PaMOTHO BBIPpaKaTb CBOKO TOYKY 3PCHHA B



YCTHBIX M MNHUCHBMEHHBIX TEKCTaX, J/1aBaTh MOSICHEHHUS MO XOJYy pELICHHS
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0/ie¢ OOCYXICHMsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOeMbl, pelraeMon 3a/lay, BhICKA3bIBaTh WJICH, HAIICJICHHbIE HA MOMCK
pelIeHus], COMOCTABIIATh CBOM CYXKIEHUS C CYKIACHUSIMU JPYTUX YYACTHUKOB
Jyanora, OOHapy»KMBaTh pPAa3IU4YUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIATh PE3yJIbTaThl PEUICHUS 3aJlauM, SKCIIEPUMEHTA, UCCIIECIOBAHNUS,
MPOEKTa, CAaMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIUICHHUS C YUETOM 3a]1ay
MPE3EHTAllUU U OCOOEHHOCTEN ayIUTOpHUU;

MOHMMATh U UCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYATbHON
paboTHI MPHU PEIICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

MPUHUMATh LEJIb COBMECTHOW MESITEIbHOCTH, IUIAHHUPOBATH OPraHU3aLIUI0
COBMECTHOM paboThl, pacmnpenensTh BHABI paboT, JI0roBapuUBaThCS,
o0CyX)aTh MpOIECcC U pe3yabTaT padboThl, 0000IaTh MHEHUS HECKOJbKUX
JIIOJICH

y4acTBOBaTh B TIpynmoBbIX ¢opmax paboTel (00CyxkaeHHUs, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BBITIOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHUPOBATh CBOU JIEUCTBUA C JPYTHMMH WICHAMHU KOMAaHJbI, OIIEHUBATh
KauecTBO CBOEro BKJIaJa B  OOWMH TOPOAYKT 1O  KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM pEUIEHMUsS 3a1adyd (WIH €ro
4acTh), BBIOMpATh CIOCOO PEIICHHS C YyY4ETOM HMMEIOLIUMXCS PECYpCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTb M  KOPPEKTUPOBATh
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA MHTEJLJIEKT:

BJIaJIETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3yJibTara
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUM 33]1a4H,
BHOCHUTh KOPPEKTHBBI B JICITCIHPHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJICHHBIX OMMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa JCATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATh TNMPUYUHBI JOCTHXKCHHUS WJIA HEAOCTIDKCHUS 1IEJH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K «xonmy oOyuenus B 7 KJjacce OOy4YaIOMUNUCS TOJYYUT CJCAYIONINE
MPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHATh, codeTass YCTHbIE M MHUCbMEHHBbIE MPUEMBI, apuU(pMETHUYECKUE
JENUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxoauTh 3HAYE€HHUS UHCIOBBIX BBIPAKEHUN, NPUMEHSATH Pa3HOOOpa3HbIC
CrOCOOBI M TPUEMBI BBIYMCIICHUS 3HAYCHUN JPOOHBIX BBIPAXKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuTs OT onHOM (OpMBI 3amuMcu 4yucen K Apyrou (mpeoOpa3oBHIBATH
NECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B OECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAllUOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATh OPUKUIKY U OLUEHKY pe3yJibTaTa BBIYMCICHUM, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIpAXEHUWU. BBIMOMHATH ACHCTBHUS CO CTENEHAMH C HaTypaJbHBIMHU
MOKa3aTeIsIMH.

[IpuMeHATh MPU3HAKU JETUMOCTH, Pa3i0KEHUE HA MHOXHUTEIU HATypalbHbIX
quced.

Pemiatb MpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLUHUOHAIBHOCTHIO BEJIWYMUH, MPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus: 3a7ady ¢ Y4E€TOM OTPaHMYEHHH, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOHEKTOB.

AuredpanyecKue BbIPpAKEHUSA

Hcnonb3oBath anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MPOIIECCe OCBOEHHUS YU4EOHOTO MaTepurara.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIPAKCHUN TMPU 3aJaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BoImonHSITh peoOpa3oBaHus 1EI0TO BBIPAKEHHS B MHOTOWICH MPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrINMONMHAT yMHOXXEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyliecTBIsATh PA3JI0KEHUE MHOTOYJIEHOB HAa MHOXHUTEIU C IMOMOUIBIO
BBIHECEHUS 32 CKOOKU OOIIET0 MHOXKHUTEINS, TPYNIMUPOBKH CJIAraeMbIX, PUMEHECHUS
bopMyI COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsaTh TpeoOpa3oBaHUsi MHOTOWICHOB JJI PEIICHUS Pa3JIMYHbBIX 3a]a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPaAJIbHBIMU IOKA3ATEISAMM IS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemlare nuHENHHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, IPUMEHsSA IpaBUia
nepexoaa OT HCXOJHOI'O YPaBHEHUs K PaBHOCHIIBHOMY emy. IIpoBepsTs, sBisgeTcs Jin
YHUCJIO KOPHEM YPAaBHEHHS.

[TpumensTh rpaduyeckue METOAbl NMPU PELICHUM JUHEWHBIX YPAaBHEHUH U UX
CUCTEM.

[lonOupaTe mnpuMepsl Nap YHUCEN, SBISIOMUXCA PEMIEHUEM JIMHEWHOIO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJIAMHATHON IJIOCKOCTH I'paUK JIMHEHHOTO YpPaBHEHUS C JABYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHMUSL.

Pemate cuctemsl ABYX JIMHEWHBIX YPABHEHUM C JBYMS NEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh W pelaTh JMHEWHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCIIOBUIO 3aJa4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN pe3yJIbTar.

DOyHKIUU

N300paxkaTh HaA KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl, 3alIMChIBATh YHCIOBBIE MPOMEXYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH MO 33JaHHBIM KOOpJAWHATaM,
CTpOUTh rpaduky TUHENHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKIMH HM3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSHUE, LE€HA, KOJIUYECTBO, CTOMMOCTB,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumate rpadpuyeckuid cnocod NpeACTaBICHUS M aHaldu3a HHPOpPMALIUH,
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIMIO U3 IPaUKOB PEabHBIX MPOIIECCOB U
3aBUCUMOCTEM.

K koHiy oOyuennss B 8 KJacce oOOydJarOUIUKCS TIOJYYHUT CIETYIOITHE
NpPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUSA

Hcnonb3oBaTh HayalbHbIE NPEJICTABICHUS O MHOXKECTBE JEHCTBUTEIbHBIX
Yuces Ui CPaBHEHHUS, OKPYIVIEHHWS M BBIUMCIICHUN, M300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HAa KOOPJAWHATHOM MPSAMOM.

[IpumMeHsATh TOHSATHE AapUPMETHUYECKOTO KBAJIPATHOTO KOPHSA, HAXOJUTh
KBaJIpaTHbIE KOPHM, HCIOJIb3Ysl MpPU HEOOXOJAMMOCTU KaJbKYJISTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKAaIIUX KBaJApaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEU.

Hcnonp3oBarh 3amucu OONBIIMX M MaJbIX YHUCEN C TMOMOILIBI0 JIECATUYHBIX
npoOeit u creneneit yucia 10.



AsredpanyecKue BbIPpaKeHUs

[IpyuMeHATh TMOHSTHE CTENEHHM C LEJIbIM  [OKa3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIUX CTENECHH C LETbIM MOKa3aTEeJIEM.

BBITIONHATE TOXKIECTBEHHBIE NPEOOpa30BaHusl PAllMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMH U alre0pandyecKUMu ApoOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKUTEIH.

[IpumensaTy mpeoOpa3oBaHUs BBIPAKCHUHN I PEIICHHs Pa3IMYHBIX 3a/1ad U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemlaty nuHEVHBIE, KBaJpaTHbIE YPAaBHEHUS W palMOHAIbHBIE YpPaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE IPOCTEMIIME HUCCIEAOBAHUSA YPABHEHHM M CHCTEM YPAaBHEHUU, B
TOM YHCJI€ C MPUMEHEHHEM TpadUuecKuX MpecTaBiIeHui (yCTaHaBIUBaTh, UMEET JIH
YpPaBHEHHE WM CUCTEMA YPABHEHUI PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U MPOYEE).

[lepexoquTh OT CIOBECHOM (OPMYIMPOBKM 3aJaud K €€ airedpanyeckou
MOJIEIM C TIOMOIIBIO COCTABJICHUSA YpPAaBHEHHUS WIM CHUCTEMBl YpaBHCHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB IS CPAaBHEHUS, OLICHKH, PElIaTh
JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI, J1aBaTh rpaduyeCcKyIo
WJUTIOCTPAIIUI0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumaTe ¥ HCMOIB30BaTh (DYHKIIMOHAJIBHBIC TMOHATUS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMs), OMNpENeNsITh 3HaueHHe GYHKIUA TO 3HAYEHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKIHH 10 €€ rpaduky.

Crtpoutb rpaduku dJ€MEeHTapHbIX QYHKUIMN BUJIA:

y = k/x,y=x2,y=x3,y = |X|, y = VX, OIHICHIBATb CBOICTBA YHCIOBOI ()YHKIHH
o e€ rpaduky.

K koHmy oOyuenmss B 9 kiacce oOOydJarOUIUHCS TOJYYHUT CISTYIOITHE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BrimonHaTh apudMeTnyeckue ASUCTBUS ¢ pallMOHATBLHBIMU YUCIIAMH, COYeTas
YCTHbIE M NHUCHMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCIEHUS C UPpPAMOHATBHBIMU
YUCJIaMHU.

HaxoauTk 3Ha4Y€HUS CTENEHEH C LEeJIBIMU MMOKA3aTeJISIMU U KOpHEMH, BEIYUCIIATh
3HAYCHUS YUCIIOBBIX BBIPAYKECHUM.

OKpyrJisiTh  I€UCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY Ppe3ysbTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHHs U HEPABEHCTBA



Pemats nMHEMHBIE U KBAIPATHBIE YPABHEHHUsI, YPABHEHUS, CBOAAIIMECS K HUM,
npocTeiiire ApoOHO-pallMOHAIEHBIE YPABHEHUS.

Pemare cucTeéMBbl NBYX JIMHEHMHBIX YPaBHEHUM C JBYMsS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBIISCTCS JTUHEHHBIM.

Pemarp TekcTOBbIE 3ajaud  anreOpavyeckuM CIOCOOOM € MOMOIIBIO
COCTABJICHUsI YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE IPOCTEUIIME HUCCIEAOBAHUSA YPABHEHHM M CHCTEM YPAaBHEHUU, B
TOM YHCJIE C MPUMEHEHUEM TpadUueCcKUX MPEACTABICHUN (yCTaHABINBATh, UMEET JIH
YpaBHEHHUE WIH CUCTEMA YPABHEHUM PEIICHHUs, ECIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHelHblE HEpPAaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, H300paxkaTb
pelIeHNe HEPaBEHCTB HA YHUCIOBOM MNPSAMOM, 3alMChIBATh PEIICHUE C ITOMOLIBIO
CHUMBOJIOB.

Pemats cUCTEMBI JTUHEHUHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300paXkaTh PEILIEHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSAMOM, 3aIIMCBIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh (yHKUMM U3y4eHHbIX BHUAOB. [loka3biBaTh cXeMaTHUECKU

pacIoyio’keHNe Ha KOOPAMHATHON IIOCKOCTH TpadukoB GyHKIm Buga: Y = kx, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBECHMOCTH OT 3HAUCHHi
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth M H300pakaTh CXEMAaTHYECKH TpaUKd KBagpaTHUHBIX (YHKUUMH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3HaBaTh KBaJapaTUyHYIO (PYHKUMIO MO (opmyne, MPUBOIUTH HPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Yuc/ioBble MOCAEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(pMeTUYECKYI0 U F€OMETPUUYECKYIO MPOrPECCUM TPU PA3HBIX
crnocobax 3aaHusl.

BbINONHATE  BBIUMCIEHHMS C  HCHOJb30BaHHMEM (QopMyl N-ro  4jeHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakarb 4jieHbl TMOCIEAOBATEIIbBHOCTA TOYKAMHU Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemate 3a1aum, CB3aHHbBIE C YHCIOBBIMU MOCIEA0BATEIBHOCTAMH, B TOM YHCIIE
3aJaud U3 peaJbHOW JKM3HM (C HCIIOJIIb30BAHMEM KaJbKyJATOPa, IH(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 15 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 6 0



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon . .
HpoBepsIEeMOro IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOI
pesybTaTa NPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
1 Yucna u BBIYHUCIECHUS
11 BeinonHATe, coueTast ycTHbIE M MUCbMEHHBIE PUEMBI, apu(mMeTndeckue 1eHCTBUS C
palnMOHATBLHBIMHU YUCIIAMH
HaxoauTte 3Hau€HUs YMCIOBBIX BBIPAKEHUH, IPUMEHITh Pa3HOOOpa3HbIE CIOCOOBI U
1.2 pUEMBI BBIYMCIIEHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COAEPKAIMX OOBIKHOBEHHbBIE
U JICCATUYHBIC ApOOH
[lepexomuts OT oOnHON (OPMBI 3alUCH dYUCEN K Jpyroil (mpeoOpa3oBBIBATH
1.3 JNECATHUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH,
B OCCKOHECUHYIO JICCATUIHYIO APOOB)
1.4 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA
1.5 OxpyrisiTh uncna
BBINONHATE NPUKUIKY M OLEHKY pe3ysibTaTa BBIYMCICHUH, OLIEHKY 3HAueHH
1.6 YHCIIOBBIX BBIPAXCHUW. BBINONHATH NEHCTBHS CO CTENEHSMH C HaTypaJbHBIMHU
HoKa3aTessiMU
1.7 [TpuMeHSTh PU3HAKK JETUMOCTH, PAa3JI0’KEHNE HA MHOXKUTENIN HATYPAJIbHBIX YUCell
Pemate npakTHKO-OpUEHTHPOBAHHBIE 3a/1a4M, CBSI3aHHBIC C OTHOLUCHMEM BEJIMYMH,
18 NPONOPLHOHATLHOCTEIO  BENIMUUH, TPOLCHTAMH, HHTCPIPETHPOBATL  PE3YIILTATI
pelieHuss 3ajady ¢ y4éTOM  OrpaHMYEHHMH, CBA3aHHBIX CO  CBOMCTBaMu
paccMaTpuBaeMbIx OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonp3oBarh anreOpandeckyl0 TEPMHHOJIOTHIO M CHUMBOJHKY, NPHUMEHATH €€ B
npoliecce OCBOCHUs y4eOHOro MaTepHuaia
2.2 Haxonute 3HaueHNs1 OyKBEHHBIX BBIPKEHUH MTPH 33JJaHHBIX 3HAYEHUSIX IEPEMEHHBIX
23 BemonHaATE TpeoOpa3oBaHUs IENOTO BBIPAKECHHS B MHOTOWICH NPUBEICHUEM
NOJOOHBIX CIaraeMbIX, PACKPbITHEM CKOOOK
24 BBINONHATE YMHOKEHHE OJIHOWIEHAa Ha MHOTOWIEH M MHOTOWIEHa Ha MHOTOYJIEH,
IPUMEHSTH (POPMYIIBI KBaJpaTa CyMMBI H KBaJpaTa pa3HOCTH
OcCymIecTBIATh Pa3ioKeHNE MHOTOYJICHOB HA MHOXKUTENHN C TIOMOIIBIO BEIHECEHHS 32
2.5 CKOOKM OOIIEero MHOXHTENs, TPYINIUPOBKU CllaraéMblX, MpUMEHEHHs (opMys
COKPAILLIEHHOT'O YMHOXEHHUS
26 [TpumeHsTh TPEOOpa3oOBaHHUsT MHOTOYICHOB Al PeIICHHS PasMMMHBIX 3ajad M3
MaTeMaTHKH, CMEXXHBIX MPEJMETOB, U3 PEATbHOM MPAKTUKU
27 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMM  TMOKAa3aTelsAMU IS
npeoOpa30BaHus BBIPAKEHUN
3 YpaBHEHUS U HEpAaBEHCTBA
Pemate nuHeliHbIe ypaBHEHHs C OJHOM NMEpeMEHHOW, MPUMEHSS MpaBUia Mepexosa
3.1 OT WCXOIHOTO YpaBHEHHS K PaBHOCHILHOMY eMy. [IpoBepsiTh, SIBISIETCS JIM YHCIIO

KOpPHEM YpaBHCHUS




3.2 [TpumensTh rpaduueckre METOIbl IPH PEIICHUN JIMHEWHBIX YPaBHEHUHN U UX CUCTEM

[TonGupath mpuMepsl map YUCEN, SBISIOMIUXCS PEUICHHEM JIMHEHHOTO ypaBHEHUS C

3.3 JBYMsI IIEPEMEHHBIMU

34 CtpouTh B KOOPIMHATHOM IJIOCKOCTH TpaduK JHMHEHHOTO YpPAaBHEHHS C JBYMS
HEPEMEHHBIMHU; M10JIb3YsICh I'pa)uKOM, IPUBOAUTH IPUMEPHI PELICHUS] YPAaBHEHUS

35 Pemate cuctemsl IByX JIMHEHHBIX YPAaBHEHMH C JIByMsI IEPEMEHHBIMHU, B TOM YHCIE

rpaduvecku

CocraBisTh U peniath JMHEMHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 11O
3.6 YCIOBUIO 3a/layd, HMHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJa4u
IIOJIYYEHHBIN pe3yabTaT

4 Koopaunate! u rpadpuku. yHKIun

N300pakaTb Ha KOOPIMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
4.1 KOOpJAMHATAM, JIy4d, OTPE3KH, MHTEPBAJbl, 3alMCHIBATH YMCIOBBIC NPOMEXKYTKH Ha
aIreOpanvyeckoM si3blKe

4.2 OTMmeuath B KOOp,Z[I/IHaTHOﬁ IIJIOCKOCTH TOYKH 110 3alaHHBIM KOOpAWHATaAM

4.3 Ctpourts rpaduku nuHeitHbIX QyHkumid. Ctpouts rpaduk GyHKIuu Y = [X|

OnuceiBaTh ¢ MOMOIIBI0 (DYHKIUN H3BECTHBIC 3aBUCHMOCTH MEXIY BEIUYMHAMH:
4.4 CKOPOCTh, BpEMs, PacCTOSIHUE, [IEHY, KOJIMYSCTBO, CTOMMOCTh, TIPOU3BOANTEILHOCT,
BpeMsi, 00bEM pabOTHI

4.5 HaxonuTh 3HaueHune GyHKIMU 10 3HAYEHUIO €€ apryMeHTa
[TornmaTh Tpaduueckuii criocod mpeacTaBIeHUs U aHaTN3a UHPOPMALIUH, U3BJICKATh
4.6 U MHTEpIpEeTUpOoBaTh HHPOpPMALMIO U3 TIpadUKOB pealbHBIX IPOLECCOB H
3aBUCHMOCTEN
8 KUIACC
Kon . .
DOBEDSIEMOLD IIpoBepsiemble npeAMeTHbIE Pe3yJIbTaThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
poBep NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara

1 Yucna 1 BEIUUCIIEHAS

Hcnonp30BaTh HaYaIBHBIE MIPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX YACET JUIS
11 CpaBHEHMs, OKPYIJICHMS W BBIUMCIEHHUH, W300pakaTh JI€HCTBUTENbHBIE 4YHCIIA

TOYKaMHU Ha KOOPJMHATHOU IIPSAMOM

[IpumensaTs noHsATHE apuMETHYECKOr0 KBAJAPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIE

1.2 KOpHH, UCHOJb3Ys NMPH HEOOXOAUMOCTH KaJbKYJISATOP, BBIIOIHATH IMpeoOpa3oBaHUsS
BBIPAKECHUM, COAECPKAIUX KBAIpaTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEHN

Hcnonb30BaTh 3anicH OOJIBIINX W MAaJIBIX YHCEIT C NOMOIIBIO NCCATUYHBIX I[p06el71 n

1.3 .

cTeneHen yucna 10
2 Anrebpanyeckue BbIpaKeHHs

21 HpI/IMeHSITIz MOHSITUE CTENEHU C ILIeJbIM IMOKa3aTeleM, BBINOIHITh MPeoOpa3oBaHUs
BBIPAXEHU, COEPKALUX CTENIEHU C LIEIBbIM II0KA3aTENEM

29 BBINONMHATE TOX/IECTBEHHbBIE TPEOOPA30BaHNS PALlMOHATIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBWJI AEMCTBUI HaJ MHOTOWIEHAMU M alNreOpandecKuMu ApoOsiMU

2.3 PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOXKUTENN

24 [IpumensTh mnpeoOpa3oBaHUS BBIPRKEHUH IS pELIeHUS pa3IMyHBIX 33734 U3

MAaTE€MAaTUKH, CMCKHBIX IPEAMETOB, U3 peaJIBHOfI IMPAKTUKH




3 YpaBHEHHs 1 HEPABEHCTBA

Pemate nuHEHHBIE, KBagpaTHbIE YPABHEHUS W PAlMOHAIBHBIC YypPaBHEHMS,
CBOJISIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IByMs IEPEMEHHBIMU

3.1

[IpoBoauTh MPOCTEHIINE HUCCIIECIOBAHUS YPAaBHEHMM M CHCTEM YPAaBHEHUH, B TOM
3.2 yyciae C NPUMEHEHUEM rpaduyecKux MpeacTaBIeHUH (yCTaHaBIUBAaTh, MUMEET JIU

YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIECHUs, €CJIU UMEET, TO CKOJIBbKO, U IIPOYEE)

[lepexoauTh OT CIIOBECHOW (OPMYIHMPOBKH 3a/1a4d K €€ anreOpandeckoil Mojenu ¢
3.3 IIOMOUIbIO COCTABJICHUSI YPAaBHEHHs WM CUCTEMBl YPABHEHMM, MHTEPIPETUPOBAThH B

COOTBETCTBUU C KOHTEKCTOM 33/]1a4y IIOJIYYCHHBIN PE3YJIbTAT

[IpumeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHMsS, OLIEHKH, pELIaTh
3.4 JVHENHbIE HEPAaBEHCTBA C OJHON NEPEMEHHON M UX CHUCTEMBI, JaBaTh IpauuecKyro

WJUTFOCTPALIMIO MHOXKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB

4 DOyHKIUH

[loHumath ¥ HCHONB30BAaTh (YHKUMOHAIBHBIE MOHATHS M A3BIK (TEPMMHBI,
4.1 CUMBOJINYECKHE O00O03HAYEHUS), OINpPEAENATh 3HAUCHHE (QYHKIUM IO 3HAYCHUIO
apryMeHTa, OIpeJeIATh CBOMCTBA (PyHKIMH 110 € rpaduky

Ctpouts rpaduku 3JeMEHTapHBIX PYHKIMHA BUJIA:

y=k/x
42 y
k/x
, Y =X, ¥ =X Y = [X|, onmuChIBaTh CBOWCTBA YMCIOBOH (PYHKIMH 110 €€ TpaduKy
9 KIIACC
Koxa . .
HpOBEpsEMOro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
p NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BIYUCICHUS
11 CpaBHUBATh U YIOPAI0UYNBATH PAllMOHAIBHbBIE U HPPALlMOHAJIbHBIE YUCIIa
BoinonusaTe apudmernyeckue AEMCTBHS € palUMOHAIBHBIMU 4YHCIAMH, CoOYeTast
1.2 YCTHBIE M THUCbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUS C HUPPaAlMOHATBLHBIMHU
YyHClIaMu
13 HaxonuTh 3HaueHus CTENEHEW € LENbIMU IIOKAa3aTeNIIMA U KOPHEW, BBIUMCIITH
' 3HAUEHUS YUCIIOBBIX BBIPAKEHUI
14 OkpyrisTh NeHCTBUTENbHBIE YHCIIA, BHIIOIHATH MPUKUIKY PE3yJIbTaTa BHIYMCICHUH,
' OLICHKY YMCJIOBBIX BBIPAXKCHHUN
2 YpaBHEHMS 1 HEPABEHCTBA
21 Pemate nuHeiHbIE M KBajpaTHBIC YpaBHEHUS, YPaBHEHMs, CBOJIIMECS K HHUM,
' npocTeiiimye ApoOHO-palMOHaIbHbIE YPaBHEHUS
29 Pemarp cucrteMbl ByX JIMHEHHBIX ypaBHEHUH C JBYMS MEPEMEHHBIMU M CHCTEMBbI
' JIByX YPaBHEHUH, B KOTOPHIX OJHO YPaBHEHHE HE SIBISIETCS JIMHEHHBIM
23 Pemate TekcTOBBIE 3aaud aNreOpandeckUM CIOCOOOM C TMOMOILIBIO COCTaBIICHUS

YpaBHEHHUS WM CUCTEMBI IBYX YpaBHEHUH C IByMs IepeMEHHbIMU

[IpoBoauTh mpoCTEHIINE HCCIENOBAHUS YPAaBHEHUN M CHUCTEM YpaBHEHHUH, B TOM
2.4 YyHclie C MPUMEHEHHEM TIpadUyecKuX MpeacTaBiIeHU (HampuMep, yCTaHaBIUBATh,

UMeEET JIM ypaBHEHUE WU CUCTEMa YpaBHEHUH PEIIeHUs], €CIIM UMEET, TO CKOJIBKO)




Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peIlICHUE

25 HEpaBEHCTB HA YUCIIOBON MPSMOM, 3aIIUCHIBATh PELICHHUE C IIOMOIIbIO CHMBOJIOB
Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIINE

2.6 KBaJIpaTHOE HEPaBEHCTBO, U300pa)KaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
IpPSMOHi, 3aITUCHIBATh PEIIEHUE C TIOMOIIBIO CHMBOJIOB

2.7 Hcnonp30BaTh HEpaBEHCTBA IPU PELICHUHN PA3IMYHBIX 3a/1a4

3 OyHKIUHU
Pacno3naBare  (yHKIMH  W3y4eHHBIX  BHJOB. [loKa3piBaTh  CXEMaTHUECKH

31 pacnoyiokeHHe Ha KOOPIMHATHOM IUIOCKOCTH rpadukoB (yHKkuui Buma: Y=KX,
y=kx+b, y=k/x, y=ax*tbx+cC, B 3aBUCHMOCTH OT 3HAUYCHHU KOIPPHUIUCHTOB,
OTNHUCHIBATh CBOMCTBA (DYHKITHIT

39 [Toka3pIBaTh CXEMaTHUECKU PACIOJIOKEHHE HA KOOPIMHATHOM IIIOCKOCTH IpaduKoOB
byakumii Buaa 'y = VX, Y = |x| 1 omuchIBaTh CBOMCTBA () YHKIIHI

33 Ctpoutb u wu300pakarb cXxeMaTH4eCKH TpaduKu KBaJIpaTUYHBIX (QYHKUIUH,
OTIHMCHIBATh CBOMCTBA KBaIPATHYHBIX (DYHKIUH 110 UX rpadukam

34 PacrioznaBare kBagpaTHuHyro (yHKOHIO TI0 (Qopmyse, NPUBOAUTH MPUMEPHI
KBaJIpATHUHBIX (DYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUU

4 ApudmeTrndeckasi U reOMeTpUUYecKas Mporpeccuu

41 Pacno3naBath apudMeTHUECKyl0 M TE€OMETPUUYECKYI0 MPOTPEeCCHM TpU Pa3HbIX
crocobax 3aJaHus

49 Brimonusate BBIMMCIICHUA C HCTIONb30BAHHEM dbopmyn N-ro uieHa apuPmMeTuIecKoil u
reOMETPUYECKON MPOrPECCrid, CYMMBI IIEPBBIX N YJICHOB

4.3 N3006pakaTh WIEHBI OCIEI0BATEIHPHOCTH TOYKAMHU Ha KOOPIMHATHOM TIIOCKOCTH
Pemate 3amaum, CBS3aHHBIE C YMCIOBBIMU IIOCJIEIOBATEIBHOCTSMH, B TOM YHUCIIE

4.4 3aJaud W3 pealbHOM >KM3HM (C HCIOJNBb30BAHMEM KAIbKYIATOpa, HU(POBBIX

TEXHOJIOTHHN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCIECHUS
JpoOu OOBIKHOBEHHBIE U AECATHUYHBIE, NIEpeXo OT oJHOU (opMbl 3amucu Apolelt K
11 apyroii. lloHsTHe panMOHAIBHOrO 4YHCIA, 3alUCh, CPAaBHEHHUE, YIOPSAOYMBAHUE
palMOHAIbHBIX YUCEI
12 Apudmernueckne AEHCTBHS C palMOHAJIBHBIMM 4YHciaaMmMH. Pemienue 3amad  u3
pearbHON MPAaKTUKU Ha YacTH, HA IpOOH
13 Crenenp ¢ HaTypaJbHBIM IOKa3aTeNEM: OINpE/eIeHUe, MPeodpa3oBaHne BBHIPAKECHUIN
Ha OCHOBE OIIPEJENICHHs], 3aIIUCh OOJIBIINX YUCEI
14 [TponieHTHl, 3amuch NPOLIEHTOB B BUAE ApoOu U Apolu B BHJE NPOLEHTOB. Tpu
OCHOBHBIE 33/1a41 Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 pPeaIbHON IPAKTUKH
15 [IpuMeHEeHNE NPU3HAKOB MACIMMOCTH, PA3JIOKEHHE HA MHOMKUTENIM HaTyPaJIbHBIX
qucen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHasi MPONOPLMOHATbHOCTH
2 AnrebpanuecKue BRIPAKCHHS
21 IlepeMeHHBIE, YHMCIOBOE 3HAYEHHUE BBIPAKEHUS C IEPEMEHHOW. JlomycTuMBbIe
3HAYEHUS IEPEMEHHBIX
29 [IpencraBiaeHne 3aBUCUMOCTH MEX/1y BeJIMUMHAMU B BUe (popMyJbl. Beruncnenus no
dbopmynam
2.3 [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKACCTBEHHO PABHBIE BHIPAKCHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM
o5 OpnowieHnsl M MHorowieHsl. CreneHb MHorowieHa. ClloKeHHME, BBIUUTaHUE,
YMHO>KEHHE MHOTOYJIEHOB
26 @opMynbl COKPAaNIEHHOTO YMHOMKEHHs: KBaJpaT CyYMMbl M KBajgpaT pa3HOCTH.
®dopmyna pasHOCTH KBaapaToB. Pa3nokeHre MHOTOUJICHOB HA MHOKUTEIIN
3 YpaBHeHUS
31 YpaBHEeHHE,  KOpEHb YPAaBHEHHs,  NPaBHIA npeoOpa3oBaHUsl  ypaBHEHMS,
PaBHOCHUIIBHOCTh YPAaBHEHMI
3.2 JIuneiinoe YPaBHEHHE C O,Z[HOIZU MIEPEMEHHOM, YUCIIO KOPHEW JTUHEHHOTO YpaBHEHHS,
peneHue JIMHENHBIX YPaBHEHUI
33 CocraBnenue ypaBHveHI/H?I [0 YCJIOBHIO 3ajadd. PemeHue TEKCTOBBIX 3ajad ¢
IIOMOILBIK YPaBHEHUI
3.4 JluneliHOE ypaBHEHUE C IByMsl IEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JIMHEHHBIX YpPaBHEHMH C JByMs IIepeMEHHbIMU. PemeHue cucrem
3.5 ypaBHEHUH crocoOOM TOJACTaHOBKH. IIpuMeprl perneHus TEKCTOBBIX 3aJad C
IIOMOILBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpaduku. @yHKIMM
4.1 KoopaunaTa Touku Ha nmpsiMoi
4.2 YucioBble TpoMeXyTKU. PaccTosiHre Mexy 1ByMs TOYKaMU KOOPJIMHATHON MTPSIMOM
43 HpHMOYFOHLH:’:lSI cucrema kKoopauHat, ocu Ox u Oy. AGcrmcca U OpAMHATA TOYKU HA
KOOPJAMHATHOU IIJIOCKOCTH
44 [Ipumepsr rpacdukoB, 3amaHHBIX ¢opmynaMu. UreHue TpapuKOB peaTbHbBIX

3aBUCUMOCTEN




4.5 [Tonsitue pynkuuu. ['paduk Gynkiuu. CBoiicTBa PyHKITUN

4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHKImu y = [X|
4.7 ['padpuaeckoe pereHue JIMHEHHBIX YPABHEHUN M CHCTEM JIMHCWHBIX YPaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 UYucna 1 BBIYUCIICHUS
11 KBanpatusiii kopenp u3 uucna. [lonstue 06 wuppaunoHaibHOM uucie. JlecsTuuHbie
MPUOIKEHUS UPPAIIMOHATIBHBIX YHCEI
19 CaoiicTBa apudmMeTHUUeCKUX KBAIPAaTHBIX KOPHEH M MX MPUMEHEHHE K MPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAXKEHUN U BBIYUCICHUAM. [[eiCTBUTENbHBIC YNCIIa
1.3 Crenenb c 11e1bIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHmapTHas 3aluch Ynuciia
2 AnrebpanyuecKue BHIPAKCHHS
2.1 KBagparusiii TpEXusieH, pa3ioxkKeHUEe KBaAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi Apoou
2.3 CnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JIEJICHUE alre0panyeckux Ipooeit
2.4 PanrioHanbHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 YpaBHEeHHs U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, popmyra KopHe#l kBaapaTHOro ypaBHenus. Teopema Buera
3.2 Pemenne ypaBHeHU, CBOIAIIMXCA K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiimme qpoO6HO-paliOHAIbHBIE YPaBHEHUS

I'paduueckas nHTEpHpeTalMsl YPABHEHUH C BYMsI IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
3.4 ypaBHEHUH ¢ JByMs IepeMeHHbIMU. [IprMepsl pelieHnst CUCTEM HENMHENHBIX YpaBHEHUN
C IByMsl IEPEMEHHBIMU

3.5 Perrenre TekCTOBBIX 3a7a4 anreOpanyecKkuM CrocoooM
3.6 YuncioBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON MEPEMEHHOM
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH
41 [Tonarue ynxuu. O61acTh ONMpeaeNeH!sl U MHOXKECTBO 3HaueHUH QpyHKuuu. CrnocoOsl
3aaHus QyHKIUN
4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIMH 11O €€ rpaduxy
4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXkKaroIUX pealbHble IPOLECCHI
44 OyHKIUH, ONMCHIBAIONINE MPSIMYI0 W 00paTHYIO MPOMOPIHUOHAIBHBIE 3aBHCUMOCTH, WX

rpaduxu
4.5 @yHKIUU y =X y = X?
4.6 Oyukuuu y = [x, y = |x|

4.7 ['padnyeckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHH




9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BIYKCICHUS
11 ParonaneHble 4nciia, UppaMOHANBHBIC YHCIA, KOHEYHbIE U OCCKOHEUHBIC JIECATHYHBIC
Jpobu
MHOXecTBO JAEHCTBUTEIbHBIX YHUCEN, JCHCTBUTENbHBIE 4YHCIAa KaK OECKOHEUYHbIE
1.2 JecATUYHbIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM
JIEMCTBUTEIIbHBIX YNCET U KOOPAUHATHOU NpsAMoi. CpaBHEHHUE NEUCTBUTENBHBIX YHCEI
1.3 Apudmerndeckue 1eHUCTBUS C ACHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npuOIMKEeHUs, OLIEHKU. Pa3mepsl OOBEKTOB OKpPYKAIOLIEro MHpa,
14 JUIMTENIEHOCTh TIPOILIECCOB B OKpYy»katouieM Mupe. [Ipubnmxénnoe 3HaYeHNE BETUYMHBL,
TOYHOCTh npuOMMkeHua. OkxpyrieHue uucen. IIpukuiaka M oLEHKa pe3yabTaToB
BBIYMCIICHUI
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JluneliHoe ypaBHeHue. Perienne ypaBHeHU, CBOISAIIMXCS K IMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Perienne ypaBHeHUH, CBOISAIIMXCS K KBaIPaTHbIM
24 BI/IKBaI[pflTHOG ypaBHeHue. llpumepsl pelieHus ypaBHEHMM TpeTbed M 4eTBEPTOM
CTETICHEH Pa3oKeHUEM Ha MHOKUTEIN
2.5 Pemenne npoOHO-paIIOHANIBHBIX YpaBHEHHHA
2.6 CucreMmsl ypaBHeHUH
2.7 YpaBHeHHe ¢ AByMs IEPEMEHHBIMH U €ro rpaduk
2.8 Penienue cucrem JByX JIMHEHHBIX YpaBHEHUH C ABYMs IIEpEMEHHBIMU
29 Pemienne cucrem IByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOPOM
CTETIeHU
2.10 I'padmuaeckas HHTEpIIpETAIINS CUCTEMBI YPaBHEHUH C ABYMS TIEpEMEHHBIMA
2.11 Penienune TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM cnocodom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pelienre nMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.14 Pelienne cucreM ITUHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBazpaTHble HepaBeHCTBA
2.16 I'paduueckast UHTEpIIpeTaIMsl HEPABEHCTB M CUCTEM HEPaBEHCTB C JIBYMsl IEPEMEHHBIMU
3 OyHKINN
31 KBanpatnunas ¢ynxuus, e€ rpadpuxk u cpoiictBa. [lapaGona, KOOpauHATBHI BEPLIMHBI
napaboIIbl, 0Cb CHMMETPHH 11apadoJIbl
3.2 I'paduku dpynximii y=Kkx, y=kx+b u ux coiicra
3.3 I'paduku pynkimii y=K/X, y = X’ u ux cBolicrpa
3.4 I'paduku QyHKIU , ¥ UX CBOMCTBA
4 YucnoBble NOCIEI0BATEIBHOCTH
41 Onpenenenne W cHnocoObl 3aJaHUS YMCIOBBIX IOCJENOBaTeNIbHOCTEH. 3amaHue
MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popmMyIioif N-ro dieHa
49 Apudmernueckass nporpeccusi. PopMynbl N-ro wieHa apuPMETUUYECKON NPOrpeccuu,
CYMMBI TIEPBBIX N WICHOB
4.3 ['eomerpuueckasi mporpeccusi. PopMysbl N-TO 4YJIeHa TE€OMETPUYECKOH TMPOTPECCHH,




CYMMBI IIEPBBIX N YICHOB

4.4
4.5

N3o0pakeHne wWieHOB apu(METUUECKOW M T€OMETPUUYECKOW MPOTrPecCHid TOYKaMHU Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT

C1okHbI€ NTPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHuUsd
Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSAMH: MHOXKECTBO, IMOJMHOXECTBO, OIEpallUU Ha
MHOKE€CTBaMU; YMEHHUE ONEPUPOBATh MOHITUAMHU: Tpad, CBI3HBIN Tpad, nepeBo,
LUKJI, IPUMEHATh UX MPU PEUICHUHU 33/a4; YMEHHE HCIIOJIb30BaTh TpaduuecKoe
MPEACTABICHUE MHOXKECTB UIsl ONIMCAHUS PEAJIbHBIX MPOLECCOB U ABJICHUM, IIPU
pElIeHNN 3a1a4 U3 IPYTUX y4EOHbIX NIPEAMETOB

YMeHue onepupoBaTh IOHATHUSAMH: OINpEACIICHHe, aKCHOMa, Teopema,
JI0Ka3aTeNIbCTBO; YMEHHUE PACIO3HABaTh UCTHHHBIE W JIOKHBIE BBICKA3bIBAHUS,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUSAMHU: HATYypajdbHOE YHCIO, MPOCTOE U COCTAaBHOE
YUCJIO, JIETUMOCTh HATYPAJIbHBIX YHUCEN, NMPHU3HAKH JEIUMOCTH, IIEJI0€ YHUCIIO,
MOJYJIb YHCIa, OOBIKHOBEHHAs IpOOb M JecATHUYHAs ApoOb, CTAHIAPTHBIN BHI
YUCJia, PalUOHAJIBLHOE YHCIIO, HWPPALMOHATBHOE YHCIO, apuMETUUYECKHI
KBaJIpaTHBI KOPEHb; YMEHUE BBIMONHATH NCHCTBHUS C YHCIAMHU, CPAaBHUBATH U
YHOOPSIOYMBATh YHCJA, TPEACTABISATh YHCIA HAa KOOPAWHATHOM MPSMOH,
OKPYTJISITh YHMCTIa; YMEHUE IeNIaTh MPUKUJIKY U OLIEHKY pe3yJibTaTa BhIUMCICHHMA

YMeHue onepupoBaTh IMOHATHSAMM: CTENEHb C ILEJIbIM  IIOKa3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIH KOpPEHb, MHOIOWIEH, airedpanyeckas IpoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHON CTENEHH OOJble €IMHUIIBI;
YMEHHE BBINOJHATH pacdy€Thl 1Mo (Gopmysnam, npeodpa3oBaHus IENbIX, IPOOHO-
palMOHANBHBIX BBIPAXKEHUN U BBIPAXKEHUHN C KOPHAMM, Pa3ioKeHUEe MHOTOUJIEHA
Ha MHOXMHTEJH, B TOM YHCIIE C UCIOIb30BaHUEM (HOPMYJT Pa3HOCTU KBaJAPaToB U
KBaJ[paTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMH: YKHCIOBOE PABEHCTBO, YPAaBHEHUE C OIHOMN
IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C INEPEMEHHOW; yMEHHE
pemiath JIMHEHHBIE ¥ KBaJpaTHBIE YypaBHEHHUs, JPOOHO-paIlMOHAIbHBIC
YpaBHEHUS C OJHOW IIEPEMEHHOM, CHCTEMBI JBYX JMHEWHBIX YpaBHEHMH,
JIMHEWHbIE HEPAaBEHCTBA M MX CHUCTEMBI, KBaJpaTHbIC U JPOOHO-paIllMOHAIbHBIC
HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHCIIE IIPU PELIEHUH 3a/1a4 U3 IPYTUX
MPEIMETOB M TMPAKTUYECKUX 3a/1a4; YMEHUE HCIOJIb30BATh KOOPAUHATHYIO
IPSAMYI0 M KOOPAMHATHYIO TUIOCKOCTD JIJISl M300paKeHHs PeUIeHU ypaBHEHUH,
HEPABEHCTB M CUCTEM

YMmenue onepupoBath NOHATUAMU: QyHKIUSA, rpaduk GyHKIUU, HYIH (QYHKLIUH,
MPOMEKXYTKH  3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHMs, YObIBaHMA,
HauOoNblllee W HaWMEHbIee 3HAueHHUS (YHKIUH, YMEHHE OIEpPHPOBATH
MOHATUSMU: TpsiMasi POIIOPIUOHANBHOCTD, JIMHEHHA (QYHKIHS, KBaJIpaTHUyHas
¢byHKIUsA, oOpaTHas MPONOPLUOHAIBHOCTb, Napaboja, rumnepbosa; yMeHHe
CTpOUTH Tpauku (QYHKIMHA, UCIIONB30BaTh I'padUKU JUIsl ONPEIEICHUs] CBONCTB
MPOLIECCOB M 3aBHCUMOCTEH, sl pelieHus 3aJad U3 JApPYrux y4deOHbIX
NPEIMETOB U PEalbHOI >KM3HU; YMEHHE BbIpakaTh (hopMyJaMH 3aBUCUMOCTH




MCKAY BCIUMYNHAMHA

YMeHue onepupoBaTh MOHSATHSAMH: IOCIEAOBATEIBHOCTh, apuUpMeTHUEcKas U
reoMeTpuyecKas IIPOrPECcCui; YMEHUE UCII0JIb30BATh CBOICTBa
nocieoBareabHoCTeH, GOPMYIbl CyMMBI U OOILIErO YjeHa MPH PelIeHUuH 3a/1ad,
B TOM YHMCIIE 33ja4 U3 IPYTUX YUEOHBIX MPEIMETOB M peabHON )KU3HU

YMeHnue pewmaTh 3aJaud pa3HbIX TUIOB (B TOM YHCII€ Ha IPOLIEHTHI, JOJIU U
4yacTd, ABW)KEHHE, PaldOTy, 1IEHy TOBAapOB M CTOMMOCTh IOKYIOK U YCIYT,
HAJIOTH, 33/1a4M U3 OOJIACTH YIPABJICHUS JMYHBIMU U CEMEHHBIMHU (prHAHCAMH);
YMEHUE COCTAaBJATh BBIPAKECHUS, YPAaBHEHMS, HEPABEHCTBA U CHUCTEMBI 10
YCIOBUIO  3a/layd, MCCIEA0BaTh IIOJIy4YEHHOE pELIEHWE U  OLICHUBATh
MIPaBI0NO0I00HOCTh MOTYYEHHBIX PE3YJIbTAaTOB

10

11

YMeHue onepupoBaTh MOHATUSMH: (UTrypa, TOYKa, OTPE3OK, NpsMas, Jyd,
JIOMaHasl, yroj, MHOTOYTOJIbHUK, TpPEYrOJIbHHK, pPABHOOCAPEHHBIH H
PaBHOCTOPOHHHMH TPEYroJbHUKH, NPSMOYIOJBHBIA TPEyrojbHUK, MEIUaHa,
OMCCeKTprca W BBICOTAa TPEYrOJbHHMKA, YETHIPEXYTOJIBHHUK, MapaJLIeIOTPaMM,
poMO, MpPSIMOYTOJbHUK, KBAJpaT, TPAIElHs; OKPYKHOCTb, KPYr, KacaTeJbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (DUTYypaMH; YMEHHE peliaTh 33aJaud, B TOM
YHCIIe W3 MOBCEAHEBHON JKU3HM, Ha HAXOXICHHE I€OMETPHYECKHX BEIHYHH C
MIPUMEHEHHEM U3yYCHHBIX CBOWCTB GUTYp u (HaKTOB

YMeHue ~ omnepupoBaTh  NOHATUSIMHM:  pPaBEHCTBO  (UIYp,  PaBEHCTBO
TPEYrOJIbHUKOB; NapaJlJIEIbHOCTh U MEPIEHAUKYISIPHOCTD IPSIMBIX, YTOJ MEXIY
IPSIMBIMM, NEPIEHAUKYIIAP, HAKJIOHHAs, MPOeKLus, nogooue ¢puryp, noJo0HbIe
TPEYrOJbHUKH, CHMMETPUSI OTHOCHTEIBHO TOYKM U MPSAMOH; yMEHue
pacrio3HaBaTh PaBEHCTBO, CUMMETPHIO U Mojodue Quryp, mapaiienbHOCTh U
MEPIEHIUKYJIIPHOCTD MPSIMBIX B OKPY>KAIOIIEM MUPE

YMeHue onepupoBaTh MOHATHAMU: JJIMHA, PACCTOSIHUE, YroJl (BeIW4uHa yria,
CHUHYC U KOCHHYC yIJIa TPEYroJibHUKA), IUIOUIa/Ib; YMEHUE OIICHUBATh Pa3Mephl
MPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHUE MPUMEHSITH (HOPMYJIbI
IepUMETPA U IUIOLIAJAM MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAJH
Kpyra, oObemMa NPSIMOYTOJBHOTO TMapajuieNieluIeia; yMEHUE MPUMEHATH
IPU3HAKU PaBEHCTBA TPEYTOJBHHUKOB, TEOPEMY O CyMME YIJVIOB TPEYIrOJIbHUKA,
teopemy Iludaropa, TpUTrOHOMETPUUYECKUE COOTHOIICHHS JUIsI BBIYMCICHUS
JUIMH, PACCTOSIHUM, IUIOLIAAEH

12

YMmeHue u300paxars MIOCKue (GUTypbl U UX KOMOMHALIMU, IPOCTPAHCTBEHHbIE
¢Gurypsl OT pyKH, C TOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB 110 TEKCTOBOMY WJIM CUMBOJIBHOMY OIMCAHUIO

13

YMeHue omnepupoBarb MOHATHSAMH: IPSIMOYTOJIBHAs CHCTEMa KOOpPJWHAT;
KOOpPJIUHATBl TOUKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEIECHNE BEKTOPA HA YUCIIO,
CKaJSIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHME MCIOJIb30BaTh BEKTOPBl H
KOOpJIUHATHI Ui MPEACTaBICHUs JaHHBIX W PELeHHUs 3ajad, B TOM YHUCIE U3
JAPYTUX y4eOHBIX MPEAMETOB U peaIbHOM KHU3HU

14

YMeHue onepupoBaTh MOHITHSIMH: CTOJOMKOBBIE M KPYrOBBIE JAHATPAMMBI,
Ta0JULbI, cpeaHee apudMeTHUecKoe, MeauaHa, HauOosblllee W HauMEHbIlee
3HAUYEHUSs], pa3Max YUCIOBOTO Ha0Opa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBAThH U
npeoOpa3oBbBaTh WH(GOPMAIMIO, TPEICTABICHHYI0O B TaOJIUIaXx W Ha
JuarpaMMax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTUKU PEaTbHBIX MPOLIECCOB
W SIBJICHUW; YMEHHE paclO3HaBaTh M3MEHUMBBIC BEIMYMHBI B OKPYKAIOIIEM
MHUpe

15

YMeHue  omepupoBaTh  MOHATHSIMH:  CIy4YalHBIA  ONBIT  (CiydaiHbII




AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXOM) CIy4ailHOTO
OIbITA, ClydyaifHOe COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOAUTh
BEPOSITHOCTH  CIYYalHBIX COOBITHA B  ONBITAX C PAaBHOBO3MOXKHBIMHU
SJICMCHTAapHBIMU CO6BITI/I$IMI/I; YMCHHUC peuiaTtb 3agadyu METOAOM
OpPTraHU30BaHHOTO Tepedopa U ¢ UCTIONB30BaHUEM TPABUIIa YMHOXKEHUS; YMEHUE
OLCHUBATh BCPOATHOCTHU PCAJIbHBIX CO6BITI/Iﬁ u SIBJICHI/II;'I, IMOHUMAThb pPOJIb
MPAKTUYECKH IOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITUH B OKPYIKAIOIIEM MUpPE U
B JKH3HH;, 3HAKOMCTBO C IIOHATHEM HC3aBHCHUMBIX COGBITI/II\/'I; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEI ¥ €T0 POJIBI0 B MACCOBBIX SIBJICHUSIX

16

VYMeHue BbIOMpATh MOAXOISAIIMI HM3Yy4EHHBIM METOJ Ui pELIeHMs 3a/Jaud,
IIPUBOJUTH IIPUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U KU3HH,
pacrno3HaBaTh IPOSIBICHHE 3aKOHOB MAaTE€MaTUKH B MCKYCCTBE, OIHCHIBATbH
OTJEIBbHBIE BBLJAIOIIMECS pEe3yabTaThbl, IIOJIYYEHHBIE B XOJE Ppa3BUTUA
MaTEMaTUKU KaK HayKH, IPUBOJUTH IPUMEPBl MAaTEMaTUYECKUX OTKPBITUN U UX
ABTOPOB B OT€YECTBEHHON U BCEMUPHOM UCTOPUU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kox IIpoBepsieMblii 3JIeMeHT cOAePKAHUA
1 Yucna v BIYKCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky 1e1MMOCTH LIEIIbIX YUCEI
19 OOBIKHOBEHHBIE M JECATUYHbIE APOOH, HPOLEHThl, OECKOHEYHbIC MEPUOIUYECKHE
npodu
13 Parnmonanbhbie yncia. ApudMeTHUecKUe Onepalyy ¢ paliioHAIbHBIMU YUCIIAMHU
1.4 JleiicTBuTenpHbIC Yncia. ApupMeTHIECKHE ONepaln C JeHCTBUTEIbHBIMUA YHCIAMU
15 HpH6Jm>KéHvHLIe BBIYMCIICHHSI, TIPaBHJIa OKPYIJICHUS, IPUKHUJIKA U OI[CHKA pe3ysbTara
BBIUUCIICHUH
2 Anrebpanyeckue BhIpaXeHUs
2.1 BykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU )
29 Crenenb ¢ nenbiM nokazatesneM. CTeneHb ¢ pallMOHANbHBIM INoKa3areneM. CBoiicTBa
CTENEeHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernueckuit KOpeH? HaTypalbHOH creneHu. JleHcTBUS ¢ apu(MeTHUYECKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Llenble U 1poOHO-palioHaNIbHBIE ypaBHEeHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.2 Ilenble u 1poOHO-palOHANIbHBIE HepaBeHCTBAa. CUCTEMBI U COBOKYITHOCTU HEPaBEHCTB
3.3 Pemenune TekcToBBIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33AaHUs TIOCIIEOBATEIbHOCTEH
4.2 Apudmernueckas 1 reomeTpuueckas mporpeccur. Popmyia ClI0KHBIX MPOLIEHTOB
5 OyHKIMH
@yHkuus, cnocoOwl 3aaanus QyHkuuu. ['padux QyHkiuun. OOnactb onpeneneHus u
51 MHOXecTBO 3HaueHui ¢yHkumu. Hymn ¢yHkumu. IIpoMexyTKu 3HaKONOCTOSHCTBA.
[IpomMexxyTk MOHOTOHHOCTH (yHKIMH. MaKCUMyMbBl W MHHUMYMBI (DYHKITUH.
HawuOonbIiee 1 HauMeHblllee 3HaYeHnEe PYHKIUU Ha IPOMEKYTKe
6 KoopauHaTsl Ha IpsSMOi U TJIOCKOCTH
6.1 KoopaunartHas npsimast
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTprueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU
7.4 OKpyXHOCTb M KPYI'
7.5 W3mepeHne reoMeTpuuecKiX BeIMYrH
7.6 BekTopsl Ha TNIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA




8.1

OmnucarenpHas CTaTUCTHKA

8.2 BepositTHOCTE
8.3 KomOuHaroprka
8.4 MHoxecTBa

8.5 I'padr




