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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *KU3HU. PazButue y oOyuaronuxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreuMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHS M BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIHOW  JIEATENIBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o01iero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEpKATEeIbHO-METOANUYECKUE
JuHuM: «Yucaa ¥ BeIUKCICHUSN», « ANTeOpandyecKkue BhIpAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS C
JIpYrUMU €ro JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TporpaMMmy y4eOHOTO Kypca «Ajiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHYECCKUX HABBIKOB, HEOOXOIMUMBIX JIJISi TIOBCETHEBHOU
KU3HU. Pa3BuUTHE MOHATHSA O YMCIE HA YPOBHE OCHOBHOIO OONIEro 0O0pa3oBaHUs
CBSA3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHUIo.

Copnepkanue JByX alreOpanyecKux JIUHUM — « AITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOyueHuss anredpe BXOIAT Takxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUU HAIIEJIEHO HA TOJIyYEHHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJIENH
JUISL OIMCAHUS M UCCIEAOBaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue marepuana cnocoOCTBYeT pPa3BUTHIO Y OO0y4aroluxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Yucna W BBIUUCIEHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHsTHe palnMOHAIBLHOTO 4YHCHA, 3aluCh, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHCTBUS C
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OINpeiesieHue, IpeoOpa3oBaHue
BBIPQXCHUI HA OCHOBE OIpEeIEeIeHMs], 3aUCh 0obIIMX yuce. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmasi W oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHU

IIepemeHHbBIE, UUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaAJIbHBIM IOKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioKeHue, BhIYUTaHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, MpaBuia MpeoOpa3oOBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCIJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUH.

JIuneiiHoe ypaBHEHHE C ABYMs MEpPEeMEHHbIMU U ero rpaduk. Crucrema IByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEPEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CIIOCOOOM TMOACTaHOBKHU. I[IpuMepbl pernieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npsiMou. UncinoBsle TpOMEXYTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa kKoopauHaT, ocu Ox u Oy. AbGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa pynkuwmii. Jluneitnas gpyukuus, e€ rpaduk. ['padux dynkimm
y = [x|. I'paduueckoe pelneHne JIUHEHHBIX YpPAaBHEHHHA W CHUCTEM JHHEWHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunbie TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMETHUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LeabIM ITOKa3aTeNneM U €€ cBoiicTBa. CTaHmapTHAs 3alKCh YNCIA.

AaredpanvyecKue BbIPAKEHUSA

KBampaTHbiii  TpEXwieH, pas3loKEHHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1poob. OCHOBHOE CBOMCTBO alreOpanveckor Apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JeJICHHE alreOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHUS.
Teopema Buera. Pemienvne ypaBHEHHM, CBOAAIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckuM crocodom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh ONpEeAeNieHHs] W MHOXKECTBO 3HAaYEHUU
¢bynxiun. CrnocoObl 3a1anus QyHKIUH.

I'paduk Pynkuuu. UYrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpadukoB QyHKINNA, OTPaKAIOIIUX PEATbHBIE MPOIIECCHI.



@DyYHKIIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHK y = x2, y = x3, y = \x, y=|x|. T'padugeckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBbIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO AEMUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JIEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSAMOM.

CpaBHEHHME [IEWCTBHUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEACTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroleM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka u orieHKa pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanpartHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-panMOHAIBHBIX YpaBHEHUN. PelieHne TEeKCTOBBIX 3ajiay
aNredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMs NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS ITIEPEMEHHBIMU. Pelllenne cucTteM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. PemienHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. Ilapabomna, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUH MapaboJIbL.

I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y=x3, y =Vx, y = [x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKyppeHTHOH (popMyoit u hopMysol n-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX 71 UJIEHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPe3yabTaThl OCBOSHHUS MTPOTrPaMMBbI YIEOHOTO Kypca «ANredpa» XapaKTepru3yrTCs:

1) matproTnyeckoe BOCIMTAHUE:

MPOSIBICHUEM HMHTEpeca K MPOIUIOMY U HACTOAIIEMY POCCHUHCKOM MaTEMaTUKH, IIEHHOCTHBIM OTHOIICHUEM K
JIOCTHXKEHUSM POCCUMCKMX MAaTEMAaTUKOB M POCCUMCKOM MaTEMAaTUYECKOM IIKOJIbI, K UCTIOJIb30BAaHUIO 3TUX JOCTHUKCHUH B
JIPYTUX HayKax U MPUKIAJIHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIOJHEHUIO OOS3aHHOCTEH TpaKJaHWMHA M pealu3ald €ro IMpaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYpP, SBJICHUM, IPOLEAYpP TPaKJaHCKOTO OOIIECTBa
(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHIO 3THUUYECKHX MpOOJEM, CBS3aHHBIX C MPAKTUYECKUM
MIPUMEHECHUEM JTIOCT)KCHU HAYKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ATUYECKUX MPUHITUIIOB B JEATEIBHOCTU YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE y4acTHE B PEUICHUU MPAKTUYECKUX 3a7a4 MaTeMaTUUYECKOW HAMPaBJICHHOCTH, OCO3HAHUEM
BOXXHOCTH MaTEMaTHUYECKOTO 00pa30BaHMsI Ha MIPOTSHKECHUN BCEH YKM3HM JIJIs YCIICITHOM MTPOdeCCHOHAIBHON IS TeIIbHOCTH
1 pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCOZHAHHBIM BBIOOPOM U MIOCTPOSHHEM MHJIUBUIYAIBHOW TPAeKTOPHUU 0Opa30BaHUS
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHATBLHOMY M ACTETUYECKOMY BOCHPHUSATUIO MaTeMaTHYECKUX OOBEKTOB, 3ajay, PEIICHUH,
paccyXJAeHUM, yMEHHUIO BUJIETh MATEMATUUECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAaIMEeN B JIEITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSI Ye€JIOBEKa, MNPUPOABI W OOIIeCcTBa, IMOHUMAaHUEM MaTeMaTHYeCKOW HayKh Kak cdepbl YeloBeUeCKOi
JeSITEIbHOCTH, JTANoOB €€ pa3BUTHA W 3HAYMMOCTH JJIs Pa3BUTHUS IIUBWIM3AIMH, OBJIAJCHUEM S3BIKOM MaTEeMaTUKU U



MaTEeMaTHYECKON KyJIbTYPOU KaK CPEJCTBOM MO3HAHMS MHUPA, OBIAJACHUEM MPOCTCHITUMHU HaBBIKAMU HCCIIEI0BATEIHCKOM
JeSITEIIbHOCTH;

6) pusuyeckoe BocnuTanue, GopMupoOBaHHE KYJbTYPHI 310POBbSI H SIMOIMOHAIBHOT0 0JIArONOJTyYHsI:

TOTOBHOCTBIO IPUMEHSITHh MAaTEMaTHYECKUE 3HAHUS B MHTEPECax CBOETO 3/I0POBbsI, BEACHHSI 3JOPOBOTO 00pa3a KU3HU
(3mopoBOe TMHTaHWE, COATAHCHUPOBAHHBIM PEXUM 3aHATHA W OTIbIXa, peryispHas (U3M4ecKas aKTHUBHOCTD),
c(hOpMUPOBAHHOCTHIO HaBBIKa PEIICKCUH, TPU3HAHUEM CBOETO ITpaBa Ha OIMMOKY W TaKOTO JKe MpaBa JAPYroro 4eIoBeKa;

7) 3KoJI0rNYecKoe BOCIUTAHHE:

OpHeHTaIel Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHUW JJI PEIICHHsI 3a/1a9 B 00JaCTH COXPAHHOCTH OKPYKaromIei
Cpenbl, IJIAaHUPOBAHMS IOCTYIKOB M OIEHKH WX BO3MOXKHBIX TIOCIEACTBUN IS OKPYXKAIOMIEH CpEeIbl, OCO3HAHHUEM
TI00ATBHOTO XapaKTepa KOJOTHICCKUX MPoOJIeM U IIyTeH UX PEIICHNUS,

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHUSM CONMAIBLHON U NPUPOJIHON Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEOMPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4epes
MPAKTUIECKYIO IEITEILHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTHX JIIOJICH, MPUOOpETaTh B COBMECTHOM JACATEIHHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OITBITA IPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWU, B TOM 4YHCIEe (POPMyIUpOBATH WUJIEU, TOHSATHS, TUIIOTE3bl 00
O0OBEKTaxX U SBJICHUSX, B TOM 4YHCJIE paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIMTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEH, IIIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK BBI3OB, TPEOYIOMINIA
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAECMBIE PEIICHUS U JeHCTBUS, (JOPMYITHPOBATh M OIICHUBATH PUCKH M TIOCIICICTBHUS,
dhopMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue aeicTBUA:



BBISBJISITH U XapaKTEPU30BaTh CYLIECTBEHHbBIC NPU3HAKM MATEMaTUYECKUX OOBEKTOB, MOHATUM, OTHOILIEHUI
MEX1y TMOHATUSAMH, (OPMYIUPOBATH ONPEAEIICHUs NOHATHUN, YCTAHABIMBaThb CYIIECTBEHHBIH NPU3HAK
KJIacCCU(UKALMU, OCHOBaHMSI JIs1 000OIIEHNS U CPaBHEHUS, KPUTEPUHU IPOBOIUMOTIO aHAIIN3A;

BOCIIPUHUMATh, (QOPMYITUPOBATH W MPEOOPA30BBIBATH CYXACHHUS: YTBEPAUTENbHBIE U  OTPHUIATEIbHBIC,
€IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHNs B (pakTax, JaHHBIX, HAOIIOJECHUSIX U
YTBEPKACHUSIX, IpeJiaraTb KPUTEPUH [Tl BBISIBIICHUS! 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JienaTb BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHAYKTHBHBIX YMO3aKIIOUEHHIA,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MaTEMaTHYECKUX YTBEPKIEHUM (MpsIMble W OT NPOTUBHOIO), MPOBOJIUTH
CaMOCTOSITEJIbHO HECIIOKHBIE JOKa3aTENbCTBA MaTEMaTUUECKHUX (DaKTOB, BEICTpAaUBaTh ApIryMEHTAIUIO, IPUBOAUTD
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

BBIOMPATH CIIOCO0 perieHusl yueOHoU 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHUs, BRIOUpaATh HauboJsee
MNOAXOSIINN ¢ y4ETOM CaMOCTOSTENBHO BbIIEIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA:

HCIIOJB30BaTh  BOMPOCHI KaK HCCIEIOBATEIbCKUN HMHCTPYMEHT IO3HaHUS, (OPMYJIMPOBATH BOIPOCHI,
(bUKCUpYIOITHE MPOTUBOpPEUYHE, MPOOIEMy, CaMOCTOSTEILHO yCTaHABIMBATh MCKOMOE W J1aHHOE, (DOPMUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIIUIO0, MHCHHE;

MIPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTABICHHOMY TUIAHY HECJIOXKHBIM SKCTICPUMEHT, HEOOJIBIIIOE NCCIEAOBAHHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BhEKTa, 3aBUCHMOCTEH 00bEKTOB MEXKTy COOOI;
CaMOCTOSITeTIbHO  (pOpMYJIUPOBaTh OOOOIIECHUS W BBIBOJABI IO pe3yjibTaTaM IPOBEAEHHOIO HAOIIOICHUSI,
WCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH TOJYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh MPEATOI0KECHHS O €T0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora c nundopmanueii:

BBISBJISTH HEJIOCTATOYHOCTh M M30BITOYHOCTH HH(MOPMAITUH, JaHHBIX, HCOOXOAMMBIX ISl PEIICHUS 3a1a4H;



BBIOHpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(MOPMALINIO PAa3IMIHBIX BUIOB U (popm
IIPEICTABIICHNUS,

BEIOUpaTh GOpMy TpencTaBICHHsI HHPpOpPMAIMK U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4d CXEMaMH, TuarpaMMaMH,
WHOU rpadMKON U UX KOMOMHAIIMSIMU;

OIICHWBATh HAASKHOCTh HMH(DOPMAIMK TIO KPUTEPHSIM, MPEIIOKEHHBIM YyUYUTEJIEM WIH CHOPMYIHPOBAHHBIM
CaMOCTOSITEIILHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe NeCTBHSA:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYKJICHUS B COOTBETCTBHUU C YCIOBUSMH W IESIMU OOIIEHUS, SICHO, TOYHO,
TPaMOTHO BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS
3aJ1a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

B XO7e OOCYXJEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMON TeMbl, MPOOJEMBbI, pellaeMo 3aaauu,
BBICKA3bIBaTh WJICU, HAICJICHHBbIC HA TIOUCK PEUICHUS, COMOCTABISATh CBOM CYXICHUS C CYXICHUSIMHU JPYTUX
YY9aCTHUKOB JIHAJIoTa, OOHAPYXKWUBATh PA3JIMYME W CXOJCTBO MO3UIMN, B KOPPEKTHOW ¢opme (HOpMyIUPOBATH
pa3HorIacus, CBOM BO3PAXKCHHS,

MPECTABIIATh PE3YJbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, POCKTA, CAMOCTOSITEIbHO BHIOUPATh
dbopmat BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEH ayIUuTOpUY;

MOHUMATh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW W WHIWBHIYAIbHOW pPaOOTHI MPH PENICHUU Y4eOHBIX
MaTEeMaTUYECKHX 3a]1a4;

MPUHUMATh I1€JTb COBMECTHOW NESITEIBHOCTH, TJIaHUPOBATh OPTaHU3AIMI0 COBMECTHON pabOTHI, paclpeaeisaTh
BU/JIBI paboOT, TOTOBAPUBATHCS, 00CYX AATh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPymHmoBbIX (popmax paboThl (0OCYKIeHHUs, OOMEH MHEHHUSIMH, MO3TOBBIC IITYPMbI U APYTHE),
BBITIOJTHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOW JICHCTBHS C JIPYTMMH WICHAMHU KOMAaHIbI, OIICHUBATh
KaueCTBO CBOETO BKJIaJIa B OOIIHHA MTPOIYKT MO KPUTEPHSIM, CPOPMYITMPOBAHHBIM yU4aCTHUKAMH B3aHMO/ICHCTBHSI.

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:



e CaMOCTOSITEJIHO COCTaBJIATH IJIaH, aJTOPUTM pelieHus 3a7auu (WM €ro 4acTh), BRIOMpATh CHOCOO pEIIeHHS ¢
y4€TOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapUaHThI
pelieHnit ¢ ydéToM HOBOM MH(pOpMaIiu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

e BIAJETh CIIOCOOAMH CaMOMNPOBEPKH, CAMOKOHTPOJIS MIPOIEecca U pe3yibTaTa pelieHnsl MaTeMaTHYeCKON 3a1auH;

e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUH 33]1a4l, BHOCUTh KOPPEKTUBBI B IESITENBHOCTh
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa ACATEIbHOCTU MOCTABJICHHOW IEIM U YCIOBUSIM, OOBSCHITH NMPUUHHBI
JIOCTUKEHUS WJIK HEOCTIKEHUS 1[ETU, HAaXOIUTh OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiry oO0ydyeHus: B 7 kiaacce oOy4darOUIHiics MOTYUUT CISAYIONINE TPEAMETHBIC PE3YIbTATHI:

Yucaa v BBIYMCICHUA

BrInonHsTh, coyeTasi yCTHBIE M MUChbMEHHBIE MPUEMBI, apuPMeTHIECKUE ACHCTBUS C PAIIMOHATLHBIMU YHCIIAMH.

HaxoauThk 3HaUeHUs YHUCIOBBIX BhIpQKEHUMN, MPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIUMCICHUS 3HAUCHU I
JTPOOHBIX BhIpaXXEHUH, COIEPKAIINUX OOBIKHOBEHHBIC U JIECATUUHBIC TPOOH.

[lepexoauTh OT OAHON (POPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBhIBaTh ACCATUUYHYIO APOOL B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO IpOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

OKpyIJIsTh Yncia.

BBINONHATh NPUKUAKY U OLEHKY pe3yJIbTaTa BBIUYMCICHHUM, OLUEHKY 3HAYEHUN YMCIIOBBIX BBIPAKEHUN. BBITOIHATH
JEUCTBUS CO CTEMEHSIMU C HATypAIbHBIMU MOKA3aTEISIMHU.

[IpuMeHATh IPU3HAKU IETUMOCTH, PA3JIOKEHNE HA MHOKUTEIIA HATYPaJIbHbBIX YHCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJlaud, CBSI3aHHBIE C OTHOIICHUEM BEJIMYMH, IPOMOPIHOHATBEHOCTHIO
BEJIMYMH, TMPOLECHTAMHU, HHTEPIPETUPOBATH PE3YJIbTaThl pEIICHUS 3ajJad C Y4€TOM OrpaHWYEHUM, CBS3aHHBIX CO
CBOMCTBaMHU paccMaTPUBAEMBIX OOBEKTOB.



AnredOpandecKkue BbIPAKEHUS

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMUHOJOTHIO M CUMBOJIMKY, MPUMEHITh €€ B MPOILIECCE OCBOEHUS y4eOHOIO
Marepuara.

HaxoauTe 3HaueHUs1 OYyKBEHHBIX BBIPAXKEHUI MPU 3aJaHHBIX 3HAYEHUSIX MTEPEMEHHBIX.

Brinonuate nmpeoOpa3oBaHusl LEIOTO BBIPAXKEHHUSI B MHOTOYJIEH MPUBEIACHUEM MOJOOHBIX CIaraéMbIX, pacKpbITHEM
CKOOOK.

BbIMIONHATS YMHOKEHHUE OJJHOYJIEHA Ha MHOTOYJIEH U MHOTOYJIEHAa HAa MHOTOYJIEH, MPUMEHATh (POPMYIbI KBajpaTa
CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh Pa3JI0KEHUE MHOTOUYJICHOB HA MHOXKHUTEJIM C TIOMOIIbIO BHIHECEHUS 3a CKOOKHM OOIIEr0o MHOXKHUTENS,
TPYNIUPOBKHU CIIaraeMbIX, MPUMEHEHUsI POPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensTh mpeoOpa30BaHUs MHOTOUYJICHOB JIJISl PEIICHUS Pa3IUYHBIX 33J1a4 U3 MAaTEMATHUKH, CMEKHBIX MPEAMETOB,
Y3 pEaJbHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaIbHBIMU IMOKAa3aTEIAMU AJi IPeoOpa30BaHUsI BBIPAKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate JMHENHBIE YpaBHEHUS C OJHOW MEPEMEHHOM, NMPUMEHSSA MPABUJIA NEPEXoJa OT MCXOJHOI0 YpaBHEHUS K
PaBHOCUIIBHOMY eMy. IIpoBepsITh, SABISETCS JIM YUCIIO KOPHEM YPABHEHMUS.

[TpumensTh rpaduueckue METOIbI MPU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX CUCTEM.

[TonOupaTh TpUMEpHI Map YUCE, IBISIOUIUXCS PEIICHUEM JTMHEWMHOTO YPAaBHEHUS C IBYMS IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOMN TJIOCKOCTH TpauK JIMHEHHOTO YPABHEHUS C ABYMS IEPEMEHHBIMU, MOJB3YSICh IpaduKoMm,
MPUBOJUTH MPUMEPHI PELICHUSI YPABHEHHSI.

PemaTe cucteMbl IByX JIMHEWHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU, B TOM YHCIIE TpauuecKu.

CocTaBidaTh M pemaTh JUHEWHOE YpPaBHEHHWE WJIM CHUCTEMY JIMHEHMHBIX YpPaBHEHHUM IO YCIOBHUIO 3aJayH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbINA PE3yJIbTaT.

DyHKIMHA

N300pakath Ha KOOPAWMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAWHATAM, JIY4Yd, OTpPE3KH,
WHTEPBAJIbI, 3aIMUCHIBATH YUCIIOBBIC TPOMEKYTKH Ha aIreOpanvdeckoM s3bIKe.



OtmeyaTh B KOOPJUHATHOM IIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpAMHATaM, CTPOUTh rpadUKH JIMHEUHBIX (PYHKIUH.
Crpouts rpaduk QyHKIUHU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIUA M3BECTHBIE 3aBUCUMOCTH MEXJY BEITUYMHAMHU: CKOPOCTb, BPEMs, pPacCTOSHUE,
[I€Ha, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIIMH 10 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduueckuit crnocoO0 MpeACTaBICHUS W aHaidu3a HHQOpPMAllMK, HW3BJIEKaTh W HHTEPIPETHPOBATH
uHpopmaIuio u3 rpadMKoB peajgbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K konIty oOydeHus B 8 kiacce 00y4yaromUiics MOTYYUT CIAETYIONUIME MPEIMETHBIC PE3YIbTaThI:

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HavYaJIbHBIE IPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIBHBIX YHUCEN JJISl CPABHEHUs, OKPYIJIEHUS U
BBIUMCJICHUH, N300pakaTh JEHCTBUTENbHbIC YUCIIA TOUKAMU HA KOOPAMHATHOM MPSMOM.

[TpumeHATh TOHATHE apU(METUYECKOTO KBAJAPATHOIO KOPHS, HAXOJAWUTh KBaJpaTHblE KOPHM, HCHONb3Yys MpH
HEOOXOIMMOCTH KaJIbKYJISITOP, BBINOJHATH MPEOOPa30BaHUSI BBIPAKEHUM, COACPKAIIMX KBAaAPATHbIE KOPHHU, HCHOJbB3YS
CBOMCTBA KOPHEMN.

Hcnonp30Bath 3anucu OONBIINX U MaJIbIX YUCEI C TOMOIIBIO IECATUYHBIX po0Oeil u ctenene yucna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHU C IIeJIbIM [OKa3aTeJeM, BBINOJHITh NPEeoOpa3oBaHUsl BBIPAKEHUH, COAEpIKAIUX
CTEIICHH C LIEJIBIM [TOKA3aTEIIEM.

BBINONHATE TOXIECTBEHHBbIE MNPEOOpa30oBaHUsl pPALMOHANBHBIX BBIPAXKEHUH Ha OCHOBE MPAaBWII JACHCTBUH HaJ
MHOTOWICHAMH U alNTeOpandecKuMu JPOOsSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeoOpa3oBaHus BEIPAXKEHUM I pEICHUS! Pa3IMYHbIX 3a/1a4 U3 MAaTEMATUKH, CMEXHBIX MTPEIMETOB, U3
pEAIbHOM ITPAKTUKMU.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHENHBbIE, KBaJpaTHbIE YPaBHEHUS M palMOHAIbHBIE YPaBHEHHs, CBOIAIIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHUM C ABYMS IIEPEMEHHBIMMU.



[IpoBOAUTE TPOCTEUIIINE WCCIACAOBAHUS YPaBHEHUM M CHUCTEM YpPaBHEHHM, B TOM 4YHCIE C MPUMEHCHUEM
rpaduyecKuX MpeacTaBlIeHUi (YCTaHABIMBATh, UMEET JIM YPAaBHCHUE WJIM CUCTEMa YPaBHEHHUH PEIICHUS, €CIIM UMEET, TO
CKOJIbKO, U TpoYee).

[lepexoauTh OT cloBecHOW (GOPMYIMPOBKH 3amadd K €€ anreOpandecKkoil MOJETH C TIOMOIIBIO COCTaBIICHUS
YPaBHEHHUSI WU CUCTEMBI YPAaBHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4d MOJIYYEHHBIN PE3YJIbTaT.

[IpuMeEHITh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, pPElIaTh JUHEHMHBIE HEPABEHCTBA C OJHOU
MePEMEHHOM M WX CHCTEMBbI, J1aBaTh IpadUUeCKyr0 WIIIIOCTPAIIMI0O MHOXXECTBAa pEIICHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[lonuMaTh W HUCHOJIB30BaTh (YHKIIMOHAIBHBIE TOHATHS U S3BIK (TEPMHUHBI, CHMBOJIMUYECKHE OOO3HAUYCHUS),
OTpEeeNATh 3HaUYeHUE (PYHKIIMH 110 3HAYCHUIO apTyMEHTa, ONPEACIsATh CBOMCTBA (DYHKITUH 110 €€ TpaduKy.

CtpouTtb rpadvKu JIeMEHTAPHBIX (GYHKIIMA BUIA:

y=k/ix,y=x2,y=x3,y=[x|,y= \/x, OTIMCHIBATh CBOMCTBA YMCIOBOM (DYHKITUH 110 €€ TpaduKy.

K konIty oOydeHus B 9 kiaacce 00y4JarOIIMICs MOIYYUT CIASTYIONTNE MPEIMETHBIC PE3YIbTaTHhI:

YucJa 1 BbIYUCIEHUS

CpaBHHBATh ¥ YHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Breinonuare apudmernyeckue NENCTBUS ¢ pallMOHAIBLHBIMU YKCJIAMHU, COUY€Tas YCTHbIE M MUCHbMEHHBIC MPUEMBI,
BBITOJIHATH BBIUMCIIEHUS C UPPALMOHAIBHBIMY YHCIIAMU.

HaxoauTh 3HaUEHUS CTENEHEN C LEJIBIMU ITOKA3aTeJIsIMU U KOPHEU, BBIYUCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyraaTh AEHCTBUTEIIBHBIC YUCIIA, BHIMOJHATH NPUKUJIKY PE3yJIbTaTa BIUYMCICHUHN, OIIEHKY YMCIOBBIX BBIPAYKCHUH.

YpaBHeHHS U HEPABEHCTBA

Pemiath nuHelHbIC M KBaJIpaTHbIE YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM, IPOCTEUIIME TpOOHO-pallMOHAIIbHbBIC
YPaBHEHHUS.

PemaTe cucremsl AByX JMHENMHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO
YPaBHEHHUE HE SIBJISIETCS JINHEWHBIM.

Pemiath TekcTOBBIE 3a7auM aJireOpandeckuM CIocoOOM € MOMOIIBIO COCTAaBJIEHHUSI YPAaBHEHUS WUJIM CHUCTEMbI JIBYX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.



[IpoBOAUTH TPOCTEUINIME MCCIACAOBAHUA YPaBHEHUM M CHUCTEM YpPaBHEHMM, B TOM YHCJIE€ C IPUMEHEHHEM
rpaduyecKuX MpeacTaBiIeHU (YCTaHABIUBATh, UMEET JIM YPAaBHCHUE WJIM CUCTEMa YPaBHEHHUU PEIICHUS, €CIIM UMEET, TO
CKOJIbKO, U TpoYee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300pa)kaTh pEIICHHUE HEPaBEHCTB HA YHCIOBOU
MPSMOM, 3aMUCBIBATh PEIICHHUE C TOMOIIBI) CHMBOJIOB.

Pemate cuCTEMBbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIOYAIOIIME KBAJpPAaTHOEC HEPABEHCTBO,
n300pa)kaTh pelieHne CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSMOM, 3aIIMChIBATh PEIICHUE C TTIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3TAYHBIX 3a7a4.

DOyHKIUU

Pacno3naBath (PyHKUIMHM U3y4YeHHBIX BHUAOB. IloKa3biBaTh CXEMAaTHUUECKH pACMOJIOKEHUE Ha KOOPAMHATHOM

II0CKOCTH rpaduKoB PyHKIUM Buna: y =kx, y=kx + b,y =k/x, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBuCUMOCTH
OT 3HAaYE€HHUI KO3(P(PUIIMEHTOB, ONMHUCHIBATh CBOMCTBA (PYHKIUH.

Crpouth U M300pakaTh CXEMaTHYECKU TpaduKu KBaJIpaTUYHBIX (PYHKIUMH, ONUCHIBATH CBOMCTBAa KBAJAPATUUHBIX
byHKIMIA 110 UX rpaduKam.

Pacnio3naBaTh kBagpaTUYHy0 (QYHKIHIO IO (opMylie, MPUBOAUTE TPUMEPHI KBAAPATUUHBIX (DYHKIUNA U3 peabHOMI
KU3HU, (PU3UKH, TEOMETPHUHU.

YucsioBbIe MOC/I€I10BATEILHOCTH U MPOrPecCum

Pacnio3naBaTh apu)METHUECKYIO U TEOMETPUUECKYIO TPOTPECCUH MPHU PA3HBIX CIIOCO0axX 3aTaHusl.

BBITIOTHATH BBIYUCIICHHS ¢ UCTIOIB30BaHUEM (POPMYIT N-ro 4ieHa apuPpMETHIECKON U T€OMETPUIECKON MPOTPECCHid,
CyMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4eHbI MOCJIEI0BATEILHOCTH TOUKAaMH Ha KOOPJAMHATHOM TJIOCKOCTH.

Pemiats 3aaun, CBSI3aHHBIE C YUCIOBBIMHU IOCIEAOBATEIBHOCTAMHU, B TOM YHCIIE 33Ja4d W3 PEalbHON KU3HU (C
HCIOJIb30BaHUEM KaJIbKYJIATOPA, U (HPOBBIX TEXHOJIOTU I



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC
Koxn .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoOBEPSIEMOro .
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
. BeinonHATe,  coderas  yCTHBIE M IHACBMEHHBIE  IPHUEMBI,
' apu(pMeTHIECKUe NEHCTBUS C pAllHOHATILHBIMHU YUCIIAMH
HaxomuTh ~ 3Ha4yeHWs]  4YUCIOBBIX  BBIPAXKEHUH,  NPUMEHSTh
1.2 pa3HooOpa3Hble CIIOCOObI U MPUEMBI BBIUUCIEHHS 3HAYEHUNH JAPOOHBIX
BBIpO)XEHUH, COJlepKAIUX OOBIKHOBEHHBIC U IECITUYHBIE TpOOH
[lepexomuth OT oAHON (QoOpMBI 3amuMcl 4YUCeNl K  Apyrou
13 (mpeoOpa3oBbIBaTh  JAECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JIECSITHMYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO TpOoOb)
1.4 CpaBHUBaTh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YNCIIA
1.5 Okpyriarh uncna
BbINONMHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHHUI, OLEHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O
CTETEHSIMH C HAaTypaJIbHBIMH MTOKa3aTeIsIMU
L7 [IpumeHsTh TNpU3HAKU JACTUMOCTH, Pa3JIOKEHHE Ha MHOXKUTENIN
' HaTypaJIbHBIX YUCEI
Pemarp  NpakTUKO-OpMEHTHUPOBAaHHBIE  3aJadyd, CBS3aHHBIE C
OTHOIIEHUEM BEJIMYMH, MPOMOPLUOHATIEHOCTHIO BEJIMYMH,
1.8 MIPOLIEHTAMH, HHTEPIPETUPOBATh PpE3YJNbTaThl pPEIICHUs 3a1ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
51 Hcnonb3oBate anreOpandyeckyrd TEPMUHOJOTMIO U CHUMBOJIHKY,

MPUMEHSTH €€ B MPOLIeCCe OCBOSHHSI yUeOHOTO MaTepuaa
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23

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH  3aJlaHHBIX
3HAQUYEHMSIX MTEPEMEHHBIX
BeImonHATE  TIpeoOpazoBaHUsl IIEIOTO  BBIPAKCHHS B  MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BbINOMHATE yMHOXKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWIEH, NPUMEHATh (OpMyabl KBagpaTra CyMMBI M KBajpara

Pa3HOCTH

2.5

OCYH.[CCTBJ'I?ITB Pa3I10KEHUE MHOT'OYJICHOB HA MHOXXHUTECJIN C ITIOMOIIBIO
BBIHECEHUS 3a CKOOKU O6HIGFO MHOXUTCJIA, TPYHNIIMPOBKU ClIara€MbIX,

MpUMeHEeHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I5{ MHOT'OYWICHOB JIA PCIICHUA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYypaJIbHBIMU I10Ka3aTEISIMU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSI
IIpaBUjla MEepexoia OT UCXOJHOIO0 YPaBHEHHs K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, ABAAETCS U YACIO KOPHEM YPaBHEHHUS

[IpumensaTp rpaduueckue METOAbl TPU  PEIIEHUU JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

34

[TonGupath npuMepsl Hap YUCeN, SIBISIOMUXCS PElIEHUEM JIMHEHHOTro
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM MIIOCKOCTH IrpaduK JMHEHHOTO YpaBHEHHUS C
IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpaduKOM, MPHUBOJIUTH NPUMEPHI

pelIeHNs] ypaBHEHUS

3.5

3.6

Pemiate cuctemsl IByX JTUHEHHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMU,
B TOM YHCJIEC TPaPUIECKH

CocTaBisATh W pemaTh JUHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEHWHBIX
YpaBHEHUH IO YCIOBHIO 331a4l, HHTEPIPETUPOBATh B COOTBETCTBUH C

KOHTEKCTOM 33a]1a4y MOJYyYECHHBIN pe3ybTaT

Koopaunats! u rpapuku. OyHkunu

4.1

N3o0paxkaTh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHbIM KOOpJAWHATaM, Jy4HU, OTPC3KHU, HHTCPBAJIbI, 3allMCHIBATDH

YHICIIOBBIE TPOMEKYTKH Ha aNreOpandeckoM s3bIKe




OrMeyaTh B KOOpHHHaTHOfI INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpAMHATaM
43 Crpourts rpaduku nuHeHbIX QyHknuid. CTpouts Tpaduk GyHKIUU Y
' = [x|
OnuceiBaTh € MOMOILIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crmoco0 MPENCTaBICHUS U aHaIM3a
4.6 nHbOpMAlNY, H3BIEKATh M WHTEPHPETHPOBATH HWHPOPMALUIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA
pe3yJabrara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayalibHble  MPEJICTABIECHUS O  MHOMXECTBE
. JEUCTBUTENBHBIX YHCEI /I CPaBHEHUS, OKPYIJICHUS] U BBIUMCIICHUH,
. n300pakaTh JEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOM
psAIMOM
[IpuMenaTp moHSATHE  apU(PMETUYECKOTO  KBAJIpPaTHOTO  KOPHS,
- HaXOJOUTh KBaJpaTHbIE KOPHHU, HCIONB3yd TMPU HEOOXOAUMOCTHU
' KaJIBKYJIATOP, BBITOTHATH TPEOOPa30BaHUs BBIPAKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MaNbIX YHCET C TOMOIIBIO
' JECATUYHBIX npo0ei u creneHei uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKa3aTesIeM, BBIIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COAEPNKAIIMX CTENEHH C IETBIM
MoKa3aTeiemM
55 BBIIONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX

BBIPQKCHHII HA OCHOBE TMpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anre0panvdecKuMu Ipo0sSIMU

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIﬁ TpéXLIJ'IeH Ha MHOXXUTCIN
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3.1

3.2

33

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate sMHENHBIE, KBagpaTHbIE YPAaBHEHWS U  PALUOHAIBHbBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI IBYX YPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

IIpoBoguTh NpOCTEHMIIME HCCIENOBaHWS YPAaBHEHUH U CUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
IpeCcTaBIeHUN (YyCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WM CHUCTEMA

YPaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U IIpOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPETUPOBATH B COOTBECTCTBHUU C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘IeHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH,
pelaTh JIMHEHbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTFOCTPAIlMI0  MHOXECTBA  PELICHUI
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAJIBHBIE TIOHSATHS U S3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuYCHUE
(GyHKIMM TIO 3HAYEHUIO apryMEHTa, OMPEIesaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

kix

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUJA:
y=k/x

, ¥y =x% y = x% y = [X|, onuChIBaTh CBOWCTBA YUCIOBOW (DYHKIMHU IO €&
rpaduxy




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPAAOYMBATH pPAlUMOHAJIBHBIC W HppallOHAJIBHBIC

qucia

Breimonaate apI/I(bMCTI/I‘ICCKI/IC HeﬁCTBHH C paluOHAJIbHBIMH YUCJIaMU,
COoUcCTass YCTHbIC U NNHMCbMCHHBIC HpI/IéMbI, BBIINIOJIHATD BBIYMUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAUYCHU S YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTeHLHBIe Yuciia, BbIIIOJHATD NPUKUIKY PE3YyJIbTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/IH " HECpPABCHCTBA

2.1

Pemate  nMHENHBIE W KBaApaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOJAIINCCA K HUM, HpOCTefIIHI/Ie I[pO6H0-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

Pemate cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMHU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcToBBIE 3a/aun alreOpanuecKUM CIIOCOOOM C TMOMOIIBIO
COCTaBJICHHS] YpaBHEHHS] WIU CHUCTEMbl JBYX YPaBHEHHH C ABYMs

NEPpCMCHHBIMU

[IpoBoguTh NpOCTEMIIME HCCIEIOBaHUS YpPAaBHEHUH U CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNpPUMEHEHHEM TpaduyecKkux
MpeCTaBIeHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU

CUCTEeMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApPATHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSMOM, 3alUCHIBATh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBI JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, HW300pakaTh pEIICHHE




CUCTCMbI HCPABCHCTB Ha YHCIO0BOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnonbs30BaTh HEpABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacIoJIOKEHUE Ha KOOPAMHATHOM MIOCKOCTH rpapuKoB
byakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[IokaspiBaTh CXEMaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOU
TUTIOCKOCTH TpaduKoB (GyHKIWH Buaa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKLIUH

33

Ctpouth u H300paXkaTh CXEMaTHYECKH TpaduKu KBaJPATHIHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

34

Pacnio3naBate KBagpaTWuHyr0 (YHKIHIO 1O (Qopmylie, HTPUBOAUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW KU3HH, (DU3MKH,

reOMETPHUH

Apudmernueckas U reoMeTpUUYeCcKasi Iporpeccuu

4.1

Pacnio3znaBath apuMeTndyecKyro U reoMeTpPUUYECKYIO MPOTPECCUH TTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYN n-TO YJEHA
apu(MeTHyecKoil U reoMeTpUUYecKoil Mporpeccuii, CyMMbI MEPBBIX N

YJICHOB

43

N3o0paxkaTs 4iieHbI MOCAEA0BATEILHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrate 3aga4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCJICIOBATCIBHOCTSAMU, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIC W JECATUYHBIC, MEPEX0]] OT OJHOM (POPMBI 3aMUCH
1.1 npobeit k apyroii. [loHsTHE panuOHATBLHOTO 4YHUCIA, 3allUCh, CPaBHEHHUE,
yIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Pemienne 3a1ay us
' peasbHOM MPaKTUKU HAa YaCTH, Ha IpooU
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeodpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPEIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TponeHThl, 3aMCh MPOLEHTOB B BUJE ApoOU U IpoOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PELLICHUE 33/1a4 U3 PEAJIbHOU MTPaKTUKU
15 [Ipumenenne nOpHU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBMCMMOCTH, B TOM 4YHciae TnpsMas U oOpaTHas
' MPONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHHs
51 [IepeMeHHBIE, UHCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEpEeMEHHOU. JlonmycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJY BeJIMYMHAMU B BUIE (HOPMYIIBL.
' Brruucnenus no ¢popmynam
53 [IpeoOpa3oBanne  OyKBEHHBIX  BBIP@KEHHUH, TOXKIECTBEHHO  paBHbIE
' BBIPAXKECHUS
2.4 CBoliCTBa CTENEHU C HATYPAJIbHBIM ITI0KA3aTEIEM
5 s OpnHowiensl U MHOroueHsl. CreneHb MHOrowieHa. Clio)keHue, BHIYUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
o6 @opMyibl COKpaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
' ®Dopmyia pa3HOCTH KBaApaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKHUTEIN
3 YpaBHeHUs




VYpaBHeHHe, KOpeHb YypaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JluHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YPaBHEHHs, PEILICHUE JIMHENHBIX YPABHECHUM
33 CocraBieHne ypaBHEHUN IO YCJIOBHIO 3a/ayd. Pelenne TEKCTOBBIX 3a1ad C
. MMOMOLIBIO YPABHEHUI
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEWHBIX ypaBHEHUH C JABYMsl I€peMEHHbIMH. Pemienue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTaHOBKU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIum
4.1 Koopaunara Touku Ha mpsiMoit
42 Yucnossle NpoMeXyTKU. PaccTosinue Mexay AByMsl TOUKaMH KOOPAMHATHON
' IPSAMO
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKHM Ha KOOPJUHATHOM INIOCKOCTH
44 [Tpumeps! rpadukoB, 3aiaHHBIX (GopmynamMu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [Toustue pynxuun. I'papux Gynkiun. CoiicTBa GyHKIMN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
47 I'paduueckoe pemieHue JIMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
L1 KBanpatusiit kopenb u3 uyucna. IloHstne 00 wuppalMOHAIBHOM YHCIIE.
' JlecsaTUUHBIE TPUOIMKEHUS UPPALMOHAIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 npeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eCTBUTEIBHBIC
qucia
1.3 Crenens ¢ 1enpIM MoKasaresneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia




2 Anrebpandeckue BoIpaKEHUS
2.1 KBanpaTHbiii TpEXWIECH, pa30KeHUE KBAPATHOIO TPEXWICHA HA MHOKUTEIU
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poodu
2.3 CrnoxxeHue, BBIYMTaHHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUSI U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Peuienue ypaBHeHuUl, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
3.3 [Ipocreiimume qpoObHO-palliOHANILHBIE YPaBHEHUS
I'padmyeckas uHTEpnpeTanusi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C IBYMs IlepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI NTepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OAHON EPEMEHHOI
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIUU
il ITonatue ¢ynkuun. OOnacTe oOmNpeAeraeHHs U MHOKECTBO 3HAYCHHUH
' ¢ysakuu. CrocoObl 3ajaHus PYHKIMHA
4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIMH 1O €€ rpaduxy
43 [Ipumeps! rpadukoB GyHKIIHMA, OTpaXKaroIUX pealbHble IPOLECCH
a4 OyHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M OOpaTHYI MPONOPIHMOHAIbHbBIE
' 3aBUCUMOCTH, UX I'pauKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM

9 KVIACC



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1 PanonanbHble ynciia, UppalUOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
' JECATHYHBIE JPOOH
MHOecTBO 1eHCTBUTEIBHBIX YHCEN, IEHCTBUTEIbHbIC YHCIa KaKk 0eCKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JICMCTBUTEIIBHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE EUCTBUTEIBHBIX
quCell
1.3 Apudmerndeckue A1eUCTBUS C ACUCTBUTEIBLHBIMHI YHCIAMU
Wsmepenusi, npubmmkenusi, olieHKU. PazMepsl 00bEKTOB OKPY’KAIOIIET0 MHUPA,
L4 JUIMTETILHOCTh TPOIIECCOB B OKpyxkaromeMm wmupe. [IpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Oxkpyriaenue uucen. [lpukuaka u orneHka
pEe3yNbTAaTOB BBIUMUCICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHH, CBOASIINXCS K KBaIPATHBIM
04 buxBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHM TpPETbed W
. 4eTBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
59 Pemenne cucreM OByX ypaBHEHHI, OJHO W3 KOTOPBIX JMHEHHOE, a Pyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUI € ABYMS IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJTHON ITEPEMEHHOMN
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM
2.15 KBaaparHbpie HEpaBeHCTBA
216 ['padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU




3 DyHKIUU

31 KBagpatnunas ¢yHkuus, e€ rpadpuk u coiictBa. IlapaGoma, koopauHAaThI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku Qynkuuit y=kx, y=kx+b 1 ux cBocTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 uX CBOWCTBa

34 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

i1 Onpeznenenue u crocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOM (hOopMyIIoi U GopMyIIoi n-To YieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. QPopMmynbl n-rO  4YjJeHa T'e€OMETPHUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX 71 YICHOB

44 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTHU. JIMHEHHBIH 1 3KCIIOHEHIMAIbHBINA pOCT

4.5 CrnosxHbIe POLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, IHUKI, MPUMEHSTh UX MPH PEIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MmpeacTaBieHHe MHOXKECTB
JUIsl OTIMCAHMS PEAIBHBIX IPOLECCOB U SIBJICHMM, IIPU PELICHUH 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOPECMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClioO3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpalbHOE YHUCIIO, IPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LeJ0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsiTUYHas Ipo0b, CTaHIAPTHBINA BUJ YMCIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JIEHCTBUS C  4YMCIAaMH, CpaBHUBATh U
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHON
MPSIMOW, OKpYIJIATh YHCIA; yYMEHUE JeJaTh MHMPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNbIM I[OKa3aTeIeM,
apudMeTUYECKU KBaJpPAaTHBIH KOPEHb, MHOTOWIEH, alreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJbIlle €IWHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPQXKEHHI C KOPHSAMH, Pa3I0KEHUE MHOTOYJIEHA HAa MHOXHUTEIH, B
TOM 4HCIIE C UCHONIb30BaHUEM (OpMYT pa3HOCTH KBAaJApaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh NOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE peulaTh JUHEHHBIE M KBAJpPATHbIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYruX MpeaMeETOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTH Uil M300pakKeHUs peUIeHUn

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYJIU
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHMsi, yObIBaHWs, HAWOOJbIIEC W HAUMEHBIICC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUpPOBATH [IOHATUSAMU: npsmast
MPOMOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas ()yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosa; yMeHHE
CTPOUTH rpaduku QYHKIU, HCITIOIB30BATh TPAMUKH IS OIPEICITICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 JPYTUX
y4eOHBIX TPEJIMETOB U pEAlbHOW JKM3HU;, YMEHHE BBIPAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BeTUIMHAMU

YMenmne ONCprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeoMeTpuUYecKas  IpOrpeccHH;  yMEHHE
HCIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 IPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemars 3a7aud pa3HbIX THUIMOB (B TOM 4YMCIIE Ha MPOLEHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBAapOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHIO 3ajJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHEe W OLEHUBATh MPaBAONoA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, pAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUH TPEYrOJbHUKH, MPSIMOYTOJBHBII TPEYTrOlbHUK,

MearaHa, OMCCEeKTpUCa U BBICOTA TPEYrOJIbHUKA, YEThIPEXYTOJIbHUK,




napajuiesiorpaMMm, pomM0O, MNpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHHE DPACIO3HAaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaieNbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl MPEIMETOB U O0BEKTOB B OKpY’KarOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleNienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpHUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

YMmenue u3zo0pakaTh IUIOCKME (UIypsl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs — CHCTEMA
KOOpJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKASIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbl M KOOPAMHATHI I MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U PEATbHOMN )XKU3HU

YMeHrne omepupoBaTh IMOHATHSMH: CTOJIOMKOBBIE M  KPYTrOBBIE
IMarpaMMbl, — TaOMUIBl, cpenHee — apudmMeTHyeckoe, MeauaHa,
HauOoJIplllce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTh, HWHTEPIPETUPOBaTH M  NPEoOpPa3OBBIBATH




15

16

nH(popMalMIo, MPEACTABIEHHYIO B TaliWIlax M Ha JAUarpaMMax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIGHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHSATHSAMU: CIy4alHBIA OMBIT (CIy4yalHbIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; yYMEHHE pelIaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO Mepedopa W C HUCIHOIb30BAHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ Uil pPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MATEMATHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEJIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYyKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTECYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanud ¢ palroHATbHBIMU
' YUCIaMHU

14 JeiictButensHbie uncna. ApupMETHUYECKHE OINepaluu C JIeHCTBUTEIbHBIMU
' qrCcIaMu

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMHU )

55 Crenenb ¢ uenbiM nokaszaresneM. CTENeHb C PalMOHAIBHBIM IOKA3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apupMeTUIECKUMH KOPHIMHU HATypaIbHOU CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lenple u npoOHO-paroHanbHBbIe ypaBHEHUs. CHCTEMBI U COBOKYIHOCTH
. ypaBHEHU I

1s Lensle u apoOHO-panmoHanbHbIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTHU
' HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W reoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amanus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHHUMYMBI (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE
6 Koopaunatel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckKix BEJINYUH
7.6 BexTops! Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

 Anre6pa, 8 kinace/ Konsarun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
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Anrebpa, 7 knacc/ Komsarun F0.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
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