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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCGHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM KU3HU. Pa3BuTHe y 00y4aronmxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
Y KQ4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHSI M BBIBOPBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
MHAYKTUBHBIE PACCyXJIeHUs, 0000LIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa ¥ BeIUUCICHUSN», « ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX COJEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS €
IpyrMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOIAUTCS JIOTUYECKH PACCYXK/aTh, MCIOJIB30BATh TEOPETHKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Airedpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro s3pika. CopaepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne mnuHMA «UwWcna ¥ BBIYHCICHUS» CIYXKHUT OCHOBOW st
JaNbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCETHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs
CBS3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMM YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH, OIHMCAHMS TNPOLECCOB U
SBJIEHUN peadbHOro Mupa. B 3agaun oOyueHuss anreOpe BXOIAT TaKxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONTMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana CHoCOOCTBYET Pa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy maHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 yvaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHaTHe panMOHANBHOTO 4YHCHA, 3aluCh, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpeelieHue, NpeoOpa3oBaHUe
BBIPQXCHUI HAa OCHOBE OIpEIEICHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JECIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs repemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMUMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CtenieHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOTO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWsI, TMpaBWia MpeoOpa3OBaHUS YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBl€HHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C ABYMs NMEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrocOOOM MOACTaHOBKHU. IIpuMepbl pelieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UncnoBbIe IPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lomstue ¢ynknun. [padux
¢bynkun. CoiictBa pynkuwmii. Jluneitnas gynkuus, e€ rpaduk. ['padux pynkimm
y = |X|. I'padmueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yuciaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uppalMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAllMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AuredpanvyecKue BbIPpAKEHUSA

KBagparHeiii  TpEXWIeH, pa3jIOKEHHE KBAJpPaTHOIO TPEXWIEHA Ha
MHOKHUTEIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOei.
PannonanbHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHCHHUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMUA U CHCTEM
JVMHEMHBIX YPAaBHEHUU C JABYMsl II€peMEHHBIMU. lIpumepsl pelieHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OIAHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIUU

[Tonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAUYCHHI
byukiuu. CiocoOsl 3aaHus PYHKIIHA.



I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkuuu no e€ rpaduky. Ilpumeps
rpadukoB GYHKINMA, OTPAKAIOMIUX PEATTbHBIE MPOIECCHI.

@DyHKIMU, OMUCHIBAIOIIME TNPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

Yuciia ¥ BIYMCICHUS

PannonanpHble ymMclia, UppallOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecATHUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YNCEN, AIEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHON IIPSAMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, apU(PMETUYECKUE JEUCTBHS C
JNEWCTBUTEILHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPYXAlOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[Tpubnnx€éHHOEe 3HAUEHHE BEIIMYMHBI, TOUHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCIECHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiady
aNredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMS NEpeMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHMU,
OJIHO W3 KOTOpPBIX JHUHEHOe, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHou. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOoW. KBanpatHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCb CAMMETPUU MapadOJIbL.



I'paduxu dyuxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOMCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPecCuu

[loHATHE 4YHCIIOBOM TMOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIJIEI0OBATEIIBHOCTH
pPEKyppeHTHOH (popMmyIoit u GopMyIoi N-To YiieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. Popmynbl N-ro uieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY H  HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMATHYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTUS LMBHIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHWs MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIArONoJyYHs:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3II0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEICTBUI JIsI OKpYXKaloIed cpebl, OCO3ZHaAaHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSITEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM UUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDHI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aelicTBUA:

e BBIBJISATH U XaPAKTEPU30BATH CYIICCTBEHHbIC MPU3HAKA MATEMATUUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXKIY MOHATUIMH, (POPMYIHPOBATH
ONpPENEICHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  NPU3HAK
KIaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO AHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHpPOBATH W  MPeoOpa3OBBIBATh  CYXKICHMUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHhIE W oOIIue,
YCJIOBHBIE;



BBISIBIISITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APTYMEHTAILMIO, TPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HaubojJee MNOAXOAAIUNA C Y4ETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HMCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpPMAIMHU, ITaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TI0 KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.



KoMMmyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

BOCIIpUHUMATh M (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LEJISIMH OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHBIN pe3ybTarT;

B X0JI¢ 0OCY>KJIE€HH 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYK1aeMOM TEMBI,
npo0JieMbl, pelrraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIEIEHHBIC Ha MIOUCK
pELICHUs, COIOCTABIATh CBOM CYXJIEHUS C CYXKICHUSMHU JIpyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIIACUs, CBOM BO3PAKECHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUN U OCOOEHHOCTEN ayTUTOPHH;
NOHMMAaTh W HCIOJB30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
WHIUBUIYAIbHOM pabOThl TpPH pELHIEHUH YYEOHBIX MaTEeMaTHUYECKUX
3ajay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaTHCA,
00CyXIaTh IPOIIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNINoBBIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBl M JIPyTue€), BBINOJHATH CBOKO YacCThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUs 3aJa4yd (MU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUs: ¢ YYETOM UMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca U
pe3yabpTaTa peleHns MaTeMaTUYECKOM 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENHCTB, HAMICHHBIX ONMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OILICHMBATh COOTBETCTBHUE PE3YyJIbTATa NEATEIBHOCTH IOCTABICHHOMN LIENIH
U YCJIOBHSM, OOBSCHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHKEHHUS LEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyudenus B 7 KJjacce OOyd4arolUIuiCs MOJYYUT CIEIYIOUTUE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

BrinonHATh, coueras YCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HAaYEHUS YHUCIOBBIX BBIPAKEHHM, MPUMEHITh pPazHOOOpa3HbIE
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COACPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHMCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJIsTh YnCa.

BpINONHATE TPUKUAKY U OLEHKY pE3yJbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXKECHUU. BBINOIHATH AEUCTBUS CO CTENEHSIMU C HATypaJlbHBIMU
MOKA3aTEISIMH.

[IpuMeHsAT,  MpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PELMICHU 3aJa4 C YYETOM OTPAHUYCHUHN, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredOpanvyecKue BbIPAKECHUA

Hcnonp3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIePEMEHHBIX.

BeimonHsATh  TpeoOpa3oBaHUs  IE€JIOTO  BBIP@KEHUS B MHOTOYJICH
MIPUBECHUEM TIOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOYIEHA HAa MHOTOWIEH M MHOrOWwieHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIlIecTBIATh PA3J0)KEHUE MHOTOWICHOB HA MHOMKHUTEIH C IOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOXXWTENS, TPYNIHPOBKH CIIAracMbIX,
npuMeHeHus: (HOPMYJT COKPAIIEHHOTO YMHOKCHHSI.



[TpumensTh nmpeoOpa3zoBaHUsI MHOTOUYICHOB ISl PELICHUS PAa3INYHBIX 3aja4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU LIS
peoOpa30BaHuUs BIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemars yiMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepsaTs, sBisieTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOro
YPAaBHEHHUS C ABYMS IIEPEMEHHBIMM.

CTpouTh B KOOPJMHATHOW IIOCKOCTU TIpaUK JIHMHEHHOTO YpaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YPaBHEHMUS.

PemaTe cucTeMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCJIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTar.

DOyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCBHIBATh YACIOBBIE IPOMEKYTKHU Ha
anre0pandeckoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMIA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy obOyueHuss B 8 kJiacce OOyYaroIIMICS TMOJIYYUT CIICIYIOIINAE
IIPEIMETHBIE PE3YJIbTATHI:

Yucia ¥ BIYMCICHUS

Hcnonp30BaTh HadajabHbBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHUM, N300pakaTh ACHCTBUTEIbHBIC
YKCJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.



[IpumensaTy moOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHHU, UCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBITOIHATH
npeoOpa3oBaHus BBIPAKCHUN, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIONB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJbIX YUCEI C MOMONIbIO JAECATUYHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATP TOHATHE CTENEHUM C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PAIMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JICUCTBUI HaJl MHOTOWJIEHAMH U alre0pandecKuMu Jpo0sMHu.

PacknaapiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIE, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CHUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBIeHUH (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadu K €€ anreOpandeckoit
MOJEIN C TIOMOIIbIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJTYYEHHbIN PE3YJIbTaT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPAaBHEHUS, OIICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIMHA

[loHrMaTh W KUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNITh 3HaUYeHHE (YHKUUU O 3HAYEHUIO
apryMeHTa, ONpeeNATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y = kIx, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmn 1o e€ rpaduky.

K xoniy oOyuyeHus B 9 kjacce 0Oydarolmuics MOMYYUT CIEIYIOUIUE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.



Bremonusate apudmernueckue AEHCTBUS C pPAalMOHAIBHBIMU YHCIAMHU,
codeTass YCTHBIE M NHUCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYHMCICHUSA C
UppaLMOHAIbHBIMU YUCIAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C MeJbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYCHUS YHCIOBBIX BBIPAKCHHI.

OKpyrasiTe JEHUCTBUTENbHBIE YHCIA, BBINOIHATh HPUKUIKY pe3yibTaTa
BBIYMCJIEHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHHUS, CBOMISIIHMECS K
HUM, NIPOCTENIINE TPOOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUU C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTMHEUHBIM.

Pemarb TekcTOBBIE 3alauM  aireOpauvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUHU C JBYMs [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpaUuecKuX Mpe/ICTaBICHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

Pemarp svHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHrne HEPABEHCTB HAa YMCIOBOW NPSIMOM, 3alMCBHIBATH PELICHUE C MOMOIIBIO
CUMBOJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 33]1a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMH U3y4eHHBIX BHIO0B. Illoka3piBaTh cxemaTHUeCKU

pacIoyio’KeHNe Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKImE Buga: Y = KX, y
=kx+b y=kix,y=ax2 + bx + ¢, y=x3,y=1% Yy = |x|, B 3aBucumoct ot
3HauYCeHUN KOA()PHUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXEeMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0Bble MOCAECA0BATEIBLHOCTH H IPOTPeCCHH

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYHO MPOTrPECCUU MpH
Pa3HbIX CIIOCO0AX 3aaHMsl.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro 4jieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMbI TIEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBAaTEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
L{eneBbIe OPUEHTUPHI PE3YJIBTATOB BOCIIUTAHUS HA YPOKaX MaTEMAaTHKH.

['paxxtaHCKOE BOCIIUTAHHUE:

— IPOSIBISIIOLINI YBaXKEHHE K TOCYIapCTBEHHBIM CUMBOJaM Poccuu, npa3iHuKam;

— NPUHUMAIOUIMI y4acTHEe B JKM3HM KJacca, 00IIeoOpa3oBaTENbHOW OpraHU3alldd, B TOM YHCIE CaMOYIPAaBICHUH,
OPUEHTUPOBAHHBIN HA y4aCTHE B COL[MATIbHO 3HAYNMOMN JIEATEIbHOCTH.

[laTproTHyeckoe BOCIUTaHUE:

— CO3HAIOIIMI CBOIO HALIMOHAJIBHYIO, STHUYECKYIO MPHUHAJIJIEKHOCTD, JTFOOSIINI CBOM HAPO/, €ro TPAJAULINU, KYJIbTYPY;

— 3HAIOLIUI U yBa)arolMil qocTxkeHus Hamell Ponunel — Poccun B Hayke, UCKycCTBE, CIIOPTE, TEXHOJIOTUSX, OOEBbIE
MOJIBUTH U TPYJOBBIE TOCTH>KEHHUSI, TEPOEB U 3aIIUTHUKOB OTedyecTBa B MPOLIOM U COBPEMEHHOCTH.

JIyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

— BBIPAXXAIOLINUKA TOTOBHOCTH OIIEHUBATH CBOE NOBEJICHUE U MOCTYIIKH, ITOBEICHUE U MTOCTYIKH APYTUX JIOJIEH C MO3ULUN
TPAJIULIMOHHBIX POCCUUCKUX JTYXOBHO-HPABCTBEHHBIX LIEHHOCTEW U HOPM C YUETOM OCO3HAHUsI IIOCIEACTBUM ITOCTYIIKOB;
— BBIPAXKAIOIINWN HENPUATUE aHTUTYMAHHBIX U ACOLMAJIbHBIX IIOCTYIIKOB, [IOBEICHUS, IPOTUBOPEYALLUX TPAJULIUOHHBIM B
Poccun 1yxOBHO-HPaBCTBEHHBIM HOPMaM U LIEHHOCTSIM;

— CO3HAIOUIMI COOTHOIIEHHE CBOOOABI U OTBETCTBEHHOCTH JUYHOCTH B YCJIOBHUSX WHAMBUAYAJIBHOTO U OOIIECTBEHHOIO
IIPOCTPAHCTBA;

— MPOSIBJISIFOIIMN UHTEPEC K YTEHHIO, K POAHOMY SA3BIKY, PYCCKOMY SI3bIKY M JINTEPATYpE KaK YaCTH JTYXOBHOW KYJIBTYPbI
CBOET0 HapoJa, pOCCUMCKOro 00I1IecTBa.

ICTETHYECKOE BOCITUTAHHUE:

— MPOSBJISIIONINNA YMOITMOHATIFHO-UYBCTBEHHYIO BOCIIPUUMYUBOCTh K Pa3HBIM BUJaM UCKYCCTBA, TPAJAUIIUSM U TBOPUYECTBY
CBOETO M JIPYTHX HAPOAOB, IOHUMAHUE UX BIIUSIHUS HA MMOBEICHUE JIIOJEH;

— OPUEHTUPOBAHHBIN HAa CAMOBBIPAYKEHHE B Pa3HBIX BUJAX UCKYCCTBA, B XY/I0’KECTBEHHOM TBOPUYECTRBE.

dusnyeckoe BocuTanue, GOpMHUPOBAHUE KYIbTYPHI 3I0POBbS U SMOIIMOHAIBLHOTO OJIarOMOTyYH s
— TIOHUMAIOIIUN TEHHOCTh KU3HU, 3I0POBbS U 0OE30MaCHOCTH, 3HAYCHHE JIMYHBIX YCHJIMA B COXPAHEHHUH 370POBBA,
3HAIOMIUKA B COOIIOIAlONINI ITpaBuiia 0€30IIaCHOCTH, 0€30IMaCHOTO MTOBEICHHMS, B TOM YHCIIe B MH()DOPMAIIMOHHOM cpeie;



— BbIpaXXaloUIMil YCTaHOBKY Ha 3JI0POBBIM 00pa3 >KH3HU (30pOBOE MUTaHUE, COOJIOJICHUE TUTHEHUYECKUX IMpPaBUIL,
cOamaHCUPOBAHHBINA PEKUM 3aHATUH U OTABIXA, PETYISAPHYIO (PU3NUECKYIO aKTUBHOCTH);

— MpPOSABIIAIOIINUN HENPUITHE BPEAHBIX IPUBBIYEK (KypeHUs, YNOTpeOIeHUs alKOroJisl, HAPKOTHUKOB, UTPOBOM U HHBIX
¢dbopM 3aBHCUMOCTEH ), TOHMMaHUE X MOCIEACTBHM, Bpeaa i (PU3MUECKOr0 U IMCUXUIECKOTO 310POBBA.

TpyoBoe BocIUTaHUE:

— YBaXaIIUWA TPyHd, PE3ylbTaTbl CBOErO TPyAd, Tpyda IPYrUX JIIOAEH; NPOSBISAIOMIMI HMHTEpEC K NPAKTUYECKOMY
U3YUYEHHUIO Npodeccuii U Tpyaa pa3IuyHOro poJia, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAaHUMH;

— CO3HAIOIIMHI BaKHOCTh TPYNOII00Us, 00yUeHUs TPyAY, HAKOIUIEHHUS HABBIKOB TPYIOBOU AESITEIbHOCTH HA MPOTSHKEHUU
YKU3HHM JIJIS1 YCTIEIIHOM pOo(heCCHOHAIbHOM caMopeann3alui B pOCCUIICKOM OOLIECTBE;

— YYacTBYIOLIMI B PEUIEHUH MPAKTUYECKUX TPYAOBBIX 1€, 3a/1a4 (B ceMbe, 0011e00pa30BaTeIbHON OpraHu3alyu, CBOeH
MECTHOCTH) TEXHOJIOTUYECKOM M COLMAJIbHON HampaBJIEHHOCTH, CIIOCOOHBIM WHULMUPOBATH, IUIAHUPOBATh M
CaMOCTOSATEIIBHO BBINOJIHATE TAKOTO POJA ACSITEIBHOCTB;

— BBIpAXKAIOMIUKA TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M IMOCTPOCHHIO MHIUBUAYaJIbHOW TPAEGKTOpUU OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOILIECTBEHHBIX HHTEPECOB, IOTPEOHOCTEN.

DKOJNOTNYECKOE BOCIIUTAHUE:

— CO3HAIOUIMM CBOIO OTBETCTBEHHOCTb KaK TIpa)KJIaHWHA U TOTpPeOUTENs] B YCIOBHUSX B3aUMOCBSI3U IPHUPOIHOM,
TEXHOJIOTUYECKOHN 1 COLIMAIBLHOM CPEI;

— BBIPAXAIOWINK AKTHUBHOE HENPUITHE IEUCTBUM, NMPUHOCAIIMX BPEA NPHUPOJEC; OPUEHTUPOBAHHBIM HAa NIPUMEHEHHE
3HaHUW €CTECTBEHHBIX M COIMAJIBHBIX HAyK JUIsl peleHHs 3aJady B OOJACTH OXpPaHbl MPHUPOJIbI, MJIAHUPOBAHUS CBOUX
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCJIEACTBUN I OKPYKAIOLIEH CPEIbl.

[{eHHOCTHh HAYYHOTO MMO3HAHMUS:

— pa3BUBAIOLIMN HABBIKM HCIOJIB30BAHUSI PA3JIMYHBIX CPEJCTB IMO3HAHUS, HAKOIUICHWS 3HAHUN O MHpE (S3BIKOBas,
YuTaTeIbCKask KyJIbTypa, AeSITEIbHOCTh B MHPOPMAITMOHHOM, IUGPOBOI cpejie);

— JIEMOHCTPUPYIOUINNA HABBIKM HAOIIOJCHUM, HAKOIUICHUS (PAaKTOB, OCMBICICHUSI OIbITAa B €CTECTBEHHO-HAYYHOU U
T'YMaHHUTAPHOM 001acCTsIX MO3HAHMS, HCCIIEOBATEIHCKOM NEITETbHOCTH



7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM ungpoBbie
Ne ni/m pasi Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeruncieHus. PanimoHanbpHbIe 19 1 bubmuoreka [JOK
qyucia https://m.edso00.ru/7f415b90
bubmuoreka [JOK
2 ¥ PaBHCHHS H HEPABCHCTRA 21 2 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 Koopmunarst u rpagukn. Cyniuan 19 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 AnrebpandecKkue BoIpaKCHUS 37 4 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosroperne i 060bmerme 6 . https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IlpakTHueckue (witcpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBajgpaTaeie KOpHU 15 httos://m.edsoo.ru/7fA17af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnnorexa [HOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyHKumn. Fucnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KUIIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
L Dynxuun 16 L https://m.edso0.ru/7f419d08
5 Uucna u Berunciienus. JleicTBUTENbHBIC 9 bubmuoreka [IOK
qyucia https://m.edso00.ru/7f419d08
3 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnmorexa LIOK
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJILHON NMPOrPAMMbI OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yjabTara
1 Hucna u BIYUCIICHUS
11 BrinonHsATh, coyeTas yCTHbIE ¥ MUCbMEHHBIE PUEMBI, apudMeTnyecKkue
' JEHCTBUS C palliOHATBHBIMU YHUCIaAMH
HaxoauTh 3HaUeHUs YHCIOBBIX BBIPAKEHUN, TIPUMEHATH Pa3HOOOpa3HbIE
1.2 CIOCOOBI ¥ MPUEMBI BEIYMCIICHUS 3HAYCHUH IPOOHBIX BBIPAKEHUH, CO-
JepKalrX OOBIKHOBEHHBIE U IECITHYHbBIC APOOH
[lepexoauTh OT OHOI (POPMBI 3aMKCH YHCET K APYroi (Mpeodpa3oBLIBATh
1.3 JECATUIHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUUHYIO IPOOH)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PAllMOHAJIbHBIE YUCIIA
1.5 OxpyryTh uncia
BBIOMHATE TPUKHUIKY U OLIEHKY pe3y/IbTaTa BEIYUCICHUH, OIICHKY 3HaAUCHU N
1.6 YHCIIOBBIX BBIPAXKCHH. BHIOTHATE I€HCTBUS CO CTENEHSIMU C HATYPaTbHBIMU
MOKa3aTessIMH
17 [TpuMeHsTh MPU3HAKK JEIUMOCTH, Pa3I0KEHIE Ha MHOKUTEIN HATypaIbHbBIX
' qucel
Pemarh npakTUKO-OpUEHTHPOBAHHBIC 33a]]a41, CBSI3aHHBIE C OTHOLIEHUEM
18 BEJIMYMH, TPOTIOPIIMOHATHFHOCTHIO BEJTMYNH, MPOIIEHTAMHU, HHTEPIIPETHPOBATH
' pe3yIbTaThI PEICHHS 3324 C YIETOM OTPaHUYCHUH, CBSI3aHHBIX CO
CBOWCTBaAMH PacCMaTPUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BEIpaKESHUS
21 Hcnonp30Bath anreOpandeckyro TEPMUHOIOTHIO U CHMBOJIAKY, TPAMEHSTH €€
' B IIPOLIECCE OCBOCHUS Y4eOHOT0 MaTepualia
59 HaxomuTh 3HaueHus OyKBEHHBIX BBIPAXKCHUN TIPH 3aIaHHBIX 3HAYCHUSIX
' HepPEMEHHBIX
2.3

BremonHAaTh Hp€06p330BaHI/I$I LECJIOTO BBIPpAXKCHUA B MHOT'OYJICH IPUBCACHUCM




Koxa

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM

NpoBepPAEeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yabTara
MOJIOOHBIX CaraeMbIX, PAaCKpPBHITHEM CKOOOK
54 BbINONMHATE yMHOXKEHHE OJHOUYWICHA HA MHOTOYJIEH U MHOTOYIECHA HA
' MHOTOYJICH, TPUMEHSATH (POPMYIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH
OcyiecTBIATh pa3ioKEeHNUE MHOIOWIEHOB HA MHOXKHTEIH C IIOMOILBIO
2.5 BBIHECEHHUSI 38 CKOOKU OOIIEr0 MHOXKUTEIS, TPYNITUPOBKHU CJIaraeéMblX,
MIPUMEHEHUSI (POPMYIT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensTh npeoOpa3zoBaHsl MHOIOWIECHOB JJIsl PELICHUS pa3IMYHbIX 3a/1a4 U3
' MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaJIbHOMN MPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU IOKA3aTEISAMHU IS
' npeoOpasoBaHus BHIPAXKEHUI
3 YpaBHEHUS U HEPAaBEHCTBA
Pemrate nuHelHbIE ypaBHEHHUs C OJHOW IIEPEMEHHOMN, TPUMEHSS ITpaBUia
3.1 Iepexoia OT HCXOQHOIO YPABHEHUS K paBHOCHIIBHOMY eMy. IIpoBepsTs,
SIBJISIETCS JIM YMCJIO KOPHEM YpaBHEHUS
39 [IpumensTh rpaduueckre METObl P PEIICHUH JTMHEWHBIX YPaBHEHUHN U UX
' CHCTEM
33 [TonOupath npuMepsl nap YUCe, SBISIOLUXCS pElIeHUEM JTMHEHHOTO
' YpaBHEHHUSI C ABYMs [IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOHN MIIOCKOCTH I'padUK JUHEHHOTO YpaBHEHUS C ABYMS
3.4 MEPEMEHHBIMH; MOJIb3YSICh TPapUKOM, IPUBOIUTE IPUMEPHI PELLICHUS
YpaBHEHUS
35 Pematp cucteMbl IBYyX JTMHEMHBIX YpaBHEHUH C ABYMS NIEPEMEHHBIMH, B TOM
' uncie rpaguueckn
CocTaBiATh U pemarh JINHEWHOE YPaBHEHUE WIIH CHCTEMY JIMHEMHBIX
3.6 YPaBHEHUH I10 YCIOBUIO 331a41, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOH-
TEKCTOM 33aJauyl TIOJyUYEHHBIA pe3yabTaT
4 Koopaunate! u rpaduku. @yHKIIMN
4.1 N3o0paxkaTh Ha KOOPAUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM

KOoopauHaTaM, JIy4d, OTPE3KH, HHTCPBAJIbI, 3allMCBIBATH YHCJIOBBIC ITPO-




Koxa
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
MEXYTKH Ha alre0pandeckoM si3bIKe
4.2 OTmeuaTs B KOOPAMHATHOM IMJIOCKOCTH TOUYKH 110 33/1aHHBIM KOOPJAWHATaM
4.3 Crpouts rpaduku uHEHHBIX QyHKIUNA. CTpoUTh Tpaguk QyHKIUHN Yy = [X|
OnuceIBaTh ¢ MOMOLIbIO (PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYUHAMU: CKOPOCTh, BPEMS, PaCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCT,
MIPOU3BOIUTENILHOCTD, BpeMsl, 00BEM PabOTHI
4.5 HaxoauTs 3HaueHne QyHKIUM 110 3HAYEHUIO €€ apryMeHTa
ITonnmats rpauyeckuii ciocod npencTaBiIeHUs U aHaJIM3a HHPOpMaLuH,
4.6 M3BIIEKATh U MHTEPIPETUPOBATH HHPOPMAIIUIO U3 IPa()UKOB PEATBHBIX IIPO-
LIECCOB U 3aBUCUMOCTEHN
8 KUIACC
Kon N .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTeJILHOM
NpoBEpPsieMOro
PoBep NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna ¥ BIYUCICHUS
Hcnonp30BaTh HavyaabHbIE IPEICTABICHNS O MHOXKECTBE JIEHCTBUTENIBHBIX YMCEN IS
1.1 CpaBHEHHUsI, OKPYTJICHUS U BBIYUCICHUH, N300pakaTh 1EHCTBUTEIbHBIE YUCIIA

TOYKAMHU Ha KOOPJAMHATHOW MPSIMOM

HpI/IMeHHTB ITOHATHEC apI/I(I)MCTI/I‘-ICCKOFO KBaApPaTHOTO KOPHA, HAXOAUTb KBAAPATHBIC
1.2 KOpHH, UCITOJIB3YS ITPU HCO6XOI[I/IMOCTI/I KaJIbKYJISITOP, BBIIIOJIHATD Hp606pa3OBaHI/I$I
BLIpa)KeHPIfI, COACPKANX KBAAPATHBIC KOPHU, UCITOJIb3YyAd CBOMCTBa KOpHeﬁ

Hcnonb30BaTh 3aucu OOJIBIINX U MAJIBIX YHCEI C NOMOIIBIO ACCATUYHBIX IlpO6CI>i n

1.3 .
creneHen yucna 10
2 AnrebpanuecKue BHIPAKCHUS
51 [IpuMeHsTh MOHATHE CTENICHH C IIeTIBIM TI0Ka3aTeIeM, BBITOIHATH IPeoOpa3oBaHus
' BBIPKEHUH, COJIEPKAIIUX CTEIICHH C LEJIBIM [TOKa3aTeleM
2.2

BBINONHATE TOXK/IECTBEHHBIE TPEOOPa30BaHUS PALIMOHATBHBIX BBIPAKEHHH HA OCHOBE




Koxa

HpOBepﬂeMLIe NpEeAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM 06pa30B3TeJ’ILHOﬁ

NpoBepsieMoro
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

pe3yJbTara
NpaBuiI JSHCTBUI HaJl MHOTOWICHAMH M aIreOpandecKuMu IpoosiMu

2.3 PackiiagpiBaTh KBajipaTHBIN TPEXUIEH HA MHOXKHUTEIN

54 [TpumensTH TpeoOpa3zoBaHus BEIPAXKEHUH Ul PELIEHHs PA3IMYHbIX 33134 U3

' MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOMN NPAKTUKH
3 VYpaBHEHMs U HEpAaBEHCTBA
31 Pemiate nuHeilHbIe, KBaJpaTHbIEC YPAaBHEHUS U PALIMOHATILHBIC YPaBHEHUS,
' CBOJIAIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMU

[TpoBOaUTH MpOCTEMIIE HCCIIeA0BAaHMS YPAaBHEHHH U CUCTEM YpaBHEHH, B TOM

3.2 qucie ¢ MPUMEHEHUEeM rpaduyeckux MnpeicTaBiIeHui (ycTaHaBIuBaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUH PEIIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE)
[Tepexoautk OT ciioBeCHOM (hOPMYIMPOBKH 33/1a4H K €€ anredpandeckoil Moienu ¢

3.3 MOMOIIbIO COCTABJICHUS YPAaBHEHUS JIM CUCTEMbI YpaBHEHHH, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJyYEHHBINH pe3yabTaT
ITpyMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIIaTh

3.4 JMHEHbIE HEPABEHCTBA C OJJHOW MEPEMEHHOM U UX CUCTEMBI, JaBaTh rpapuuecKyro
WUTIOCTPALIMIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB

4 DOyHKIUH
[ToHuMaTh U UCTIONIB30BaTh (PYHKIIMOHAIBHBIE OHATHUS U SA3bIK (TEPMUHBI,

41 CUMBOJINYECKUE 0003HAUEHUS), ONIPENIENATh 3HaUeHNEe (QYHKIIMH 110 3HAYEHUIO
apryMeHTa, OlpeieNsaTh CBoWCcTBa (YHKIUU 10 e€ rpaduKy
Ctpouts rpaduku 3J€MEeHTapHbIX QYHKIHMH BUJA:

4.2 y=k/xy=Kk/x , y =x2, y = x3, y = [X|, OTUCBIBaTh CBOHCTBA YUCIOBOH (DYHKIIUH IO €&
rpaduxy

9 KJIACC

Kon . "
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOI

NPOBePsIeMOro

pe3yjabTara

MpPOrpamMMbl OCHOBHOI'0 00111er0o 00pa30BaHus




Koxa

HpOBepﬂeMLIe NpeAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM OﬁpaSOBaTeHLHOﬁ

NpoBepsieMoro
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJbTara
1 Hucna v BBIYUCICHUS
11 CpaBHUBaTh U YIOPSAJ0YNBATH PALIMOHAIBHBIE U UPPALIMOHAJIBHBIE YUCIIA
BeinonusaTe apupmernyeckue AeUCTBUS C pallMOHATBHBIMU YUCIIAMH, COUYETAs
1.2 YCTHBIE ¥ TUCbMEHHBIE TPUEMBI, BBITTOJIHATH BBIYUCICHUS C UPPALMOHATBHBIMU
YHCIIaMH
13 HaxoauTe 3HaUeHUs cTENICHE! C LEIBIMH ITOKA3aTeNIIMU i KOPHEH, BEIYHCIIATh
' 3HAYCHUS YHCIOBBIX BBIPAKCHHUN
14 OKpyTsiTh IEHCTBUTENBHBIC YHCIIA, BBITOIHATE IPUKUAKY PE3yJIbTaTa BEIYUCICHUH,
' OLICHKY YHCIIOBBIX BBIPAKCHUH
2 VYpaBHeHUs U HEpaBEHCTBA
91 Pemiath uHeiHbIe U KBafipaTHbIE YPAaBHEHMsI, ypaBHEHHUS, CBOSILUECS K HUM,
' npocTeiiiye ApoOHO-palMOHAIbHbIE YPaBHEHUS
59 Pemiath cuctembl IByX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
' JIBYX YpaBHEHUI, B KOTOPBIX OJTHO YPaBHEHUE HE SABJSETCS JIMHEHHBIM
53 Pemiath TeKCTOBBIE 33/1a4M AIreOpanyecKUM CIIOCOOOM C TOMOIIBIO COCTaBJIEHUS
' YPaBHEHMSI WM CUCTEMBI JBYX YPaBHEHHH € IByMsI I€peMEHHBIMU
[TpoBoaUTH MpOCTEMIIe UCCe0BaHHsI YPAaBHEHUM U CHCTEM ypaBHEHHH, B TOM
2.4 qucie ¢ MPUMEHEHUEM rpadu4eckux MpeicTaBleHuil (Hanpumep, yCTaHaBIUBAaTh,
MMEEeT JIM ypaBHEHHE UM CUCTEMa ypaBHEHUH pElIeHMs], €CIIM UMEET, TO CKOJIBKO)
25 Pemate nuHeiiHbIe HEPaBEHCTBA, KBapaTHbIE HEPABEHCTBA, H300paXKaTh pelIeHUE
' HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIMCHIBATH PEILIEHUE C TOMOIBI0 CHMBOJIOB
Pemrate cuctemMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PELIEHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
NPSIMOM, 3aITUCHIBATh PEIIEHHE C TIOMOIIHI0 CHMBOJIOB
2.7 Hcmonp30BaTh HEpaBEHCTBA MPH PEIICHUH Pa3IMIHBIX 32144
3 OyHKIUU
Pacno3naBate GyHKIMU U3yUEHHBIX BUIOB. [loKka3bIBaTh cCXeMaTHUECKU
31 pacIioyio’keHre Ha KOOPAMHATHOM TUIOCKOCTH rpadukoB ¢pyHKuui Buaa: y=kx,

y=kx+b, y=k/x, y=ax?*+bx+c, B 3aBUCUMOCTH OT 3HaYCHHI KOIPPHUIIUECHTOB,
OTMCHIBATh CBOMCTBA (DYHKITHI




Koxa
IIpoBepsiemble npeIMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/bHOMH
NpoBepsieMoro
[ NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
3.9 [Toka3pIBaTh CXEMAaTUYECKH PACIIONIOKEHHE HA KOOPJMHATHON TNIOCKOCTH rpa)uKoB
' ¢ynkuunii Buga y = VX, y = [X| 1 ONUCBIBaTh CBOMCTBA (DYHKITHIA
33 CrpouTth 1 n300paxkaTb CXeMaTHUECKH rpadUKu KBaJPaTHUHBIX (PYHKIUI,
' OIKCHIBATH CBOMCTBA KBaIPATUYHBIX (DYHKIMNA 1O UX TpaduKam
3.4 Pacno3naBate kBagpaTHUHYIO QYHKIHIO 110 GOpMyIie, IPUBOIUTH TPUMEPHI
' KBaJPaTHYHBIX QYHKIUH U3 peaqbHOM KNU3HHU, (PU3HKH, TEOMETPHH
4 ApudmeTrnueckast 1 reOMeTpUYeCcKas Iporpeccuu
41 Pacno3naBate apupMeTHYECKYIO0 M TE€OMETPUIECKYIO TPOTPECCUU TIPU PA3HBIX
' croco0ax 3aaHus
42 BbInosHATE BBIUKCIEHMSI ¢ UCIIOJB30BaHuEM (OpMYJI N-ro wieHa apupMeTuyecKoil u
' F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB
4.3 N300paxaTh 4ieHbl MOCIE10BAaTEIbHOCTH TOUKAMHU Ha KOOPAUHATHOM IIOCKOCTH
Pemars 3amaum, cBsI3aHHBIE C YMCIIOBBIMU MOCIIEI0BATEIILHOCTSIMH, B TOM UHUCIIE
4.4 3aJ]auu U3 peaIbHOM KHU3HHM (C CIOIB30BAHNUEM KAJIBKYIATOPA, HUPPOBBIX
TEXHOJIOTHHN)
IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA
7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BBIYUCTICHUS
JlpoOu 0OBbIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]] OT OJHON (hOPMBI 3anucu Ipodelt K
1.1 npyroii. [ToHsiTHE palnoHAaTBFHOTO YUCIIA, 3aIIUCh, CPABHEHUE, YIOPSA0UMBAHUE
PalMOHAIBHBIX YNCEI
12 Apudmerndeckue IEUCTBHUS C pallMOHATILHBIMU YKcliaMu. Pemenue 3amxad u3
' peanbHON MPAaKTUKU HA YaCTH, HA IpoOH
1.3 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeIeM: ONpeIeICHUE, TPeoOpa30BaHNEe BhIPAKEHHH




Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Ha OCHOBC OIIPCACIICHUA, 3aIIUCh OOJIBIIIMX YHCEI

[IporeHTHI, 3anKCh MPOIIEHTOB B BHJIE IPOOH U APOOH B BUJE MPOLICHTOB. Tpu

14
OCHOBHBI€ 3a/1a4M Ha IIPOLIEHTHI, PELLIEHUE 331a4 U3 PEAJIbHOU ITPaKTUKU
15 [IpuMeHeHne NpU3HAKOB ACIIUMOCTH, Pa3I0KEHHE Ha MHOKHUTEIHN HATYPAIbHBIX
' qucell
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHasi MPONOPIHOHATBHOCTH
2 AnreOpandecKkue BbIpaKCHUS
51 [lepeMeHHbIE, UNCTIOBOE 3HAYEHUE BBIPAKEHUS C IepeMEHHOM. JlonmycTrMmbIe
' 3HAUYEHMS IEPEMEHHBIX
59 [IpencraBieHne 3aBUCMIMOCTH MEX]ly BeTMYMHAMHU B BHJie (opMyIibl. Beraucnenus
' 1o Gopmynam
2.3 [Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, TOKIECTBEHHO PABHBIE BHIPAXKEHUS
24 CBoiicTBa CTENEHU C HATYpaJbHBIM ITOKAa3aTEIEM
55 OpnowneHbl 1 MHOrouIeHbl. CTeneHb MHOrOwIeHa. CloXKeHHe, BHIYUTAaHUE,
' YMHO)KCHHUE MHOTOYJICHOB
26 @DopMyJIbl COKPALIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTH.
' ®opmyJiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIN
3 YpaBHEeHUS
31 VYpaBHeHHEe, KOPEHb YpaBHEHUs, MpaBuUiia MpeoOpa3oBaHus ypaBHEHMUS,
' PaBHOCHIIBHOCTH YpaBHEHU
39 JIuneliHOEe ypaBHEHHE C OJTHOW NTEPEMEHHOM, YACI0 KOPHEW TMHEHHOTO YPAaBHEHMS,
' pelnIeHne JIMHENHBIX YPaBHEHUIN
33 CocraBieHre ypaBHEHUH 0 YCIIOBUIO 3a7jauu. PellieHre TeKCTOBBIX 3a7a4 C
' HOMOIIBIO YPaBHEHUIA
3.4 JIuneiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpauK
CucreMa IByX JTMHEUHBIX YPAaBHEHUH C ABYMs NepeMeHHbIMU. Penienue cucrem
3.5 ypaBHEHUH CITOCOOOM TOICTAaHOBKH. [IprMephI peneHrst TeKCTOBBIX 3a/1a4 C
MMOMOIIBIO CUCTEM YpaBHEHUI
4 Koopaunate! u rpaduku. @yHKIIUN




Kona IIpoBepsieMblii 31eMeHT COAepPKAHUA
4.1 Koopaunara Touky Ha mpsMoin
4.2 YucnoBblie IpOMEXYTKU. PaccTosiHUE MeX 1y IBYMsI TOUKaMU KOOPJAMHATHOMN MpsAMOit
43 [IpsimoyronbHas cuctema Koopaunat, ocu OX u Oy. Abcuucca U opAMHATA TOYKU Ha
' KOOPJIUHATHON TUIOCKOCTH
44 [Ipumeps! rpaduxos, 3ananHbIX GopMynaMu. YteHne rpa@uKoB peanbHbIX
' 3aBHCHMOCTEH
4.5 [Tonstue pynkuuu. I'paduk ¢pynxun. CroiicTBa GyHKINH
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux pynkmn y = [X|
4.7 I'paduueckoe penieHne IMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX ypaBHEHUI
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
11 KBanpartsslit kopeHb u3 uncina. [lonstue 06 uppanroHanbHOM uncie. [lecsaTuunble
' NpUOIMKEHUS UPPALMOHATIBHBIX YHCEN
19 CaolicTBa apuMeTHyecKnX KBaApaTHBIX KOPHEN U UX MPUMEHEHUE K
' peoOpa30BaHNIO YUCIOBBIX BbIPAKEHUH U BbIYKUCICHUSIM. [leficTBUTENbHBIE YHCIIa
1.3 CreneHb C 1ebIM MoKa3aTesneM 1 €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCia
2 Anrebpanueckue BhIpaXKEHUS
2.1 KBaaparHbliii TpEXusieH, pa3ioKeHHe KBAIPpaTHOTO TPEXUWIEHA Ha MHOKHUTEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnoxeHue, BRIUNTaHUE, YMHOKEHHE, JICTICHUE allreOpandecKux apooei
2.4 PanmroHanpHbIE BRIpaXEHUS U UX MIPE0Opa3oBaHUE
3 YpaBHEHHs 1 HEPABEHCTBA




Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

3.1 KBanparnoe ypaBHeHue, (popmyrna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera

3.2 Pemienue ypaBHeHMH, CBOAAIINXCS K TMHEHHBIM U KBaIpaTHBIM

3.3 [Ipocreiimume 1poOHO-pallMOHATIBHBIC YPaBHEHUS

I'paduueckas uHTEpIIpEeTALMs YPAaBHEHHUH C IBYMsI IEPEMEHHBIMU U CUCTEM
3.4 JMHENWHBIX YpaBHEHUH ¢ 1ByMs nepeMeHHbIMU. [IprMepsl perienus cuctemM
HEJIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 337124 aNredpandeckum crnocooom

3.6 YucnoBble HEpaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0JIHOM TTEpeMEHHOM

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JluHeliHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepEMEHHOM

4 DyHKIUMU

41 [Tonsatue Gynxuu. O61acTh ONpeeNeHuss 1 MHOKECTBO 3HAU€HUH (yHKIUH.
' Crioco0b! 3a1aHus PYHKIUH

4.2 I'padux Gpynkiun. YreHre cBOWCTB PYHKLUU 110 €€ TpauKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLECCHI

44 @DyHKIMH, ONHUCHIBAIOIINE MPSIMYIO M OOPaTHYIO MPOIOPLHUOHATIBHBIE 3aBUCHUMOCTH,
' UX rpapuKu

4.5 @yHKIMH y =x?, y = x7

4.6 Oynaknuu Y = [x, y = |x]|

4.7 ['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHHM

9 KJIACC




Kon IIpoBepsieMblii 3JIEMEHT COJePIKAHUS
1 Yucna v BBIYMCICHUS
11 PanyionasnbHble 4ncia, MppalMOHAIbHbIE YK CIIa, KOHEUHbIE M OECKOHEUHBIE JECATUYHbIE
' apodu
MHOkecTBO JeHCTBUTENIBHBIX YUCE, ICHCTBUTENIbHBIE YHCIA KAaK OECKOHEYHBIE
1.2 JecATUYHbIe JpoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
JNEHCTBUTENIBHBIX YHCEI U KOOpAUHATHOU NpsiMoi. CpaBHEHHUE [EHCTBUTEIIBHBIX YHCET
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
N3mepenus, npuOamkeHus, oueHKU. Pa3mepsl 00bEKTOB OKpYXaroIero Mupa,
14 JUINTEJILHOCTB MPOLIECCOB B OKpYy»KatoiieM mupe. [IpubnmxénHoe 3HaueHre BEJIMYHUHBI,
' TOYHOCTH NpuOIKeHus. OKkpyriaenue yncen. IIpuknuaka v olieHKka pe3ysibTaToB
BBIUNCIICHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHMS C ONHOM IEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHue. Pemienne ypaBHEeHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 bukBanpaTHoe ypaBHeHue. [[pumepsl peleHns ypaBHEHHUI TPETbel U YETBEPTON CTEIIEHEN
' Pa3IoKEHHEM Ha MHOKHUTEIH
2.5 Pemenne npo6GHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 CucreMbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YpaBHEHUH C JBYMsI IEPEMEHHBIMU
59 Pemenue cucrem 1ByX ypaBHEHMI, OTHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe — BTOPOH
' CTENEHN
2.10 ['paduueckas MHTEpIIpETaAIMs CUCTEMbI YPaBHEHHH € IBYMsI IEpeMEHHBIMU
2.11 Pemienune TeKCTOBBIX 3a/a4 alreOpandeckuM criocoOoM
2.12 YuciioBbie HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve mMHENHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHOM




Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

2.14 Pemenue cucteM TMHEHHBIX HEPABEHCTB C OJIHOU MEPEMEHHOMN

2.15 KBaaparHbie HEpaBeHCTBA

2.16 ['padmyeckas uHTEpIpETALlMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IIEpEMEHHBIMU

3 DOyHKIHUH

31 KBanparnunas ¢pynkuus, e€ rpaduk u cBoiicta. [lapaboia, KoopaAWHATHI BEpIIMHBI MTapa-
' 00JIbI, OCh CHMMETPHH MapadoJIbI

3.2 I'padukn Gynkmii y=Kkx, y=kx+b u ux coiicra

3.3 I'padukn Gpynkumii y=k/X, y = x* u ux cBoiictBa

3.4 I'paduxu GyHKIMIA , ¥ UX CBOMCTBA

4 UmcnoBbie MOCIEI0BATEIBHOCTH

41 Omnpenenenne U cnocoObl 3aaHKsI YUCIOBBIX MOCTIEI0BATENbHOCTEH. 3a1aHne MOCIea0-
' BaTEJIbHOCTH peKyppeHTHON (hopmMyIioil u Gpopmysioi N-ro uieHa

4 Apudmernueckas nporpeccusi. Popmyssl N-To wieHa apupMeTHYECKON IpOrpeccu,
' CYMMBI TIEPBBIX N YICHOB

43 I'eomerpuueckast nporpeccust. @opMyIibl N-To WieHa FeOMeTPUUECKOi MPOrpeccuu, CyMMBbI
' MEPBBIX N YJICHOB

44 N300pakeHne 4ieHOB apu(hMETHUECKON U TeOMETPUUYECKON MPOrpeccuii ToukaMu Ha
' KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIUAJIBHBIN POCT

45 CroxHbI€ IPOLIEHTHI




ITPOBEPSEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUA K PE3VIJIbTATAM
OCBOEHHU I OCHOBHOM OBPA30BATEJILHOM ITPOT'PAMMBI OCHOBHOI'O

OBIIEI'O OBPA3OBAHUA

on
IPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsieMbie TPeOOBAHUS K MTPEAMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNLHON MPOrpaMMBI OCHOBHOTO 00111ero oopa3oBanus Ha ocHoBe PI'OC

YMeHnue onepupoBaTh MOHATUAMU: MHOKECTBO, TOJIMHOKECTBO, OIIEPALIUN HaJ
MHOKECTBaMH; YMEHHE OTIEPUPOBATh MOHATUSAMHU: Tpad), CBI3HBIN rpad, aepeso,
LUKJI, IPUMEHATh UX IIPU PELLICHUH 3aJ]a4; YMEHHUE UCII0JIb30BATh IpaduuecKoe
IIPEACTABICHUE MHOKECTB JUJISl OIIMCAaHUS PEAIBHBIX IIPOLECCOB U SIBJIICHUM, ITPU
pEILIeHNN 3a1a4 U3 IPYIUX y4eOHbIX MIPEAMETOB

YMeHue onepupoBaTh MOHATUSIMU: ONPE/IEICHUE, aKCUOMa, TEOpeEMa,
JI0Ka3aTeNIbCTBO; YMEHUE Paclo3HaBaTh HICTUHHBIC U JIOKHBIC BHICKA3bIBAHMUS,
MPUBOJUTH IPUMEPHI M1 KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHKS M OTPUIIAHUS
BBICKA3bIBaHUH

YMeHHe onepupoBaTh MOHATUAMU: HATYpaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YUCIIO,
JENMMOCTb HATYPaAJIbHBIX YUCEII, IPU3HAKH JECIUMOCTH, LI€JIO€ YHUCIIO, MOLYJIb YUCIIa,
OOBIKHOBEHHAs P00k U JecITUYHAasA ApoOb, CTAaHAAPTHBIM BUJ] YUCIIA, palliOHATIBHOE
YHCII0, UPPALMOHATIBHOE YU CIIO0, apu(METUYECKUI KBaIpaTHBIA KOPEHb; YMEHHE
BBIITOJIHATH ACUCTBUS C YUCIIAMH, CPAaBHUBATh U YIIOPSAA0OYNBATH YNCIIA, IPEICTaB-
JIATh YUCJIa HA KOOPAVUHATHOW MPSMOM, OKPYIJISITh YACIIA; YMEHUE AENIaTh IPUKUJIKY
U OLICHKY pe3yJIbTaTa BBIYUCICHUIN

VYMmenne ONEpHUPOBATH MOHATUAMU: CTCIICHD C LICJIBIM IMOKA3aTCJIEM, apI/I(l)MeTI/ILIeCKI/Iﬁ
KBaJIpaTHBIA KOPEHb, MHOTOWICH, alreOpandeckast Ipo0b, TOKIACCTBO; 3HAKOMCTBO C
KOpHEM HaTypaHBHOﬁ CTEIEHU OOJIBbIIE CAVHUIBI; YMCHHEC BBIIIOJIHATH paCLIéTBI 110
dhopmynam, mpeoOpa3zoBaHUs EIbIX, JPOOHO-PAIMOHATBHBIX BEIPAKEHHUH U
BBIPXKEHHUI ¢ KOPHSAMU, Pa3I0KEHNUE MHOTOUWIEHA HA MHOXKHUTEIH, B TOM YHUCJIE C
UCIOJNIb30BaHHEM (OPMYII Pa3HOCTH KBAJIPaTOB U KBaJpaTa CyMMBI H PA3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOU
[IEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHUE pellaTh
JMHEWHBIE U KBaJIpaTHbIE ypaBHEHUS, IPOOHO-PALMOHAIBHbBIE YPaBHEHUS C OJHOM
IIEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX YPABHEHUN, TMHEHHBIC HEPABEHCTBA U UX
CUCTEMBI, KBaJpaTHbIE U APOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJIHOM MepEeMEHHOM,
B TOM YHCJIE ITPU PELICHNH 33/1a4 U3 IPYTUX IPEIMETOB U MPAKTHYECKUX 3a/1a4;
YMEHUE UCITOJIb30BaTh KOOPANHATHYIO MPSAMYIO U KOOPAUHATHYIO TUIOCKOCTh JUIS
M300paXeHUs! pelieHnii ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUIME: GYHKIUS, TpaduK QyHKIIUU, HYTH GYHKIIHH,
MPOMEKYTKH 3HAKOIIOCTOSTHCTBA, TPOMEKYTKH BO3pacTaHus, YObIBaHUS,




on
IPOBEPSEMOTO
TpeOOBaHU

[TpoBepsieMbie TPeOOBAHUS K MTPEAMETHBIM PE3yJIbTATaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBI OCHOBHOTO 00111ero oopa3oBanus Ha ocHoBe PI'OC

HanOoJIblIee M HAaNMEHbIIee 3HaUCHNS (DYHKIMH; YMEHHUE OIIEPHPOBATH MOHATHIMU:
npsiMasi IPOTNOPLUOHATIBHOCTb, JTMHEHHAs (PYHKIHS, KBagpaTH4Has (GYHKLIU,
oOpaTHasi IPONOPLUOHAIBHOCTb, Tapaboia, runep0oia; yMeHHe CTPOUTh rpaduku
(GyHKUIMH, HCTIONB30BaTh TPapUKH sl ONPEACTICHHUS CBOMCTB IPOIIECCOB U
3aBUCUMOCTEH, JJIsl peIeHuUs 33/1a4 U3 JPYTruX yu4eOHbIX IPEAMETOB U PeabHOI
’KM3HU; YMEHHUE BBIpaKaTh (hOPMYyJIaMH 3aBUCHMOCTH MEX/y BETHUNHAMHU

YMmenue ONCpHUPOBATH MOHATUAMMU: ITOCTICAOBATCIIbHOCTD, apI/I(i)MeTI/ILIGCKaFI )51
reoMeTpru4ieCKas ImporpecCrun; yMCHUC UCII0JIb30BaATh CBOICTBa
HOCHGHOB&TCHLHOCTCﬁ, (bOpMy'J'ILI CYMMBI U 06mero YJICHA IIpU pCIICHUHU 3a/1a4, B
TOM YHCJIC 3a/1a4 U3 JPpYTUX y‘IG6HLIX npeaIMCTOB U peaanoﬁ KHN3HHU

YMeHue peumars 3aaa41 pa3HbiX TUIIOB (B TOM 4YHCJIC Ha ITPOLUCHTHBI, D0JIN U 4aCTH,
JABHMIKCHUC, pa60Ty, LCHY TOBAPOB U CTOMMOCTD ITIOKYIIOK U YCJIYI', HAJIOTH, 3aa4u U3
obnactu YIIpaBJICHUS JINYHBIMU U CEMEHUHBIMU (1)I/IHaHC3MI/I); YMCHHE COCTABJIATDH
BBIPpAXKCHUS, YPABHCHHA, HCPABCHCTBA U CUCTCMBbI 110 YCJIIOBUIO 3ala4u, UCCIICAOBATDb
IMOJIYYCHHOC PCIHICHHUEC U OLICHHUBATDh HpaBIIOHOI[O6HOCTI) IMOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsAMasi, Iy, JoMaHas,
yroJl, MHOTOYTOJIbHHK, TPEYTOJIBHHIK, PAaBHOOEIPEHHBIH M pAaBHOCTOPOHHHIMA
TPEYTOJILHUKH, TIPSIMOYTOJIBHBIN TPEYTOJIbHUK, MeTHaHa, ONCCEKTpUca U BBICOTA Tpe-
YrOJIbHUKA, YETHIPEXYTOIBHUK, TTApaIJIeNIorpaMM, poMO, PSIMOYTOJILHHK, KBaIpaT,
Tparenus; OKPyXHOCTb, KPYT, KacaTelbHasi; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMH
¢burypamu; yMeHue pemnathb 3ajaui, B TOM YHUCJIE U3 OBCEIHEBHOM KU3HU, Ha
HaXO0XKJICHHE T€OMETPUUYECKUX BEIMYHH C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (Uryp
u GaxKToB

10

YMeHue onepupoBaTh MOHATHSIMU: PABEHCTBO (UTYP, PABEHCTBO TPEYTOJIbHUKOB;
NapaJuIeIbHOCTh U NEPIEHIUKYIAPHOCTD MPSAMBIX, YTOJI MEXAY IPSIMBIMH,
NEePIEeHAUKYIISP, HAaKIOHHAs, TPOEKIHs, ojo0ue Guryp, noJoOHbIE TPEYTOIbHUKH,
CUMMETpHSI OTHOCUTENILHO TOUKH U MPSAMOI; yMEHUE paclio3HaBaTh PaBEHCTBO,
CUMMETpPHIO U nToj1o0ue (uryp, napajsiesbHOCTh U MEPHEHAUKYIISIPHOCTD NMPSMBIX B
OKpY’KaroIleM MHpe
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YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, YTOJI (BEJIMYMHA yTa, CHHYC
1 KOCHHYC yIJIa TPEYTrOJbHUKA), IJIOIA/1b; YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U
00BEKTOB B OKpPY’KaIOIIEM MUPE; YMEHHE IPUMEHATH (OPMYJIbI IEPUMETPA

Y TUTOLA/I MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH U IUIOLIAU Kpyra, oo0beMa
MPSIMOYTOJIBHOTO NapaJUIEIEUIIEIA; YMEHUE IPUMEHSTH IPU3HAKN PABEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TpEyrojbHUKa, Teopemy IIudaropa,




on
IPOBEPSEMOTO
TpeOOBaHU

[TpoBepsieMbie TPeOOBAHUS K MTPEAMETHBIM PE3yJIbTATaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBI OCHOBHOTO 00111ero oopa3oBanus Ha ocHoBe PI'OC

TPUT'OHOMETPHUYCCKUEC COOTHOIICHUS JJIs1 BRIYUCIICHUSA JIMH, paCCTOHHHfI, HJ'IOH.[&I[Gﬁ

12

Ymenue uzo0paxats ockue GUrypbl 1 uX KOMOMHALIMU, TPOCTPAHCTBEHHbBIE
Gburypsl oOT pyKH, ¢ TOMOIIbIO YePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB
10 TEKCTOBOMY MJIM CUMBOJILHOMY OIHUCAHUIO

13

YMeHue onepupoBaTh NOHATUAMU: IIPSIMOYTOJbHAs CUCTEMA KOOPAUHAT;
KOOPJMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEAECHUE BEKTOPA HA YHCIIO,
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHE UCIIOIb30BATh BEKTOPBI U KOOPAMHATHI
JUIS TIPE/ICTABIICHUS ITaHHBIX U PEIICHUs 3a/1a4, B TOM YUCIE U3 IPYTUX y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HU

14

YMeHue onepupoBaTh MOHSATUSIMU: CTOJIOUKOBBIE M KPYTOBBIC JUArPaAMMBbI, TAOJIHUIIBL,
cpennee apupMeTHIECKOe, MeaHa, HanOoJIblllee U HANMEHBIIIee 3HAaYeHUs, pa3Max
YHICIIOBOr0 Habopa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATH U MIPEOOPA30BHIBATH
nH(pOpMaILIKIO, TPEICTABICHHYIO B TAOIUIAX U HA IMarpaMMax, OTPaKaromyko
CBOMCTBA U XapaKTEPUCTUKU PealbHbBIX MPOLIECCOB U SIBICHUI; YMEHHUE PACIIO3HABATD
M3MEHYMBBIE BEJIMUMHBI B OKPY’KAIOILIEM MHUPE

15

YMeHue onepupoBaTh MOHATUSAMU: CIIy4aiHbIN ONBIT (CITy4alHbIA SKCIIEPUMEHT),
3JIEMEHTAapHOE COOBbITHE (3JIEMEHTapHBINA UCXO0/1) CY4aHOTO OMbITA, CllyyailHoe
COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HAXOAUTh BEPOSITHOCTH CIIydailHbIX
COOBITHH B OMBITAX

C PaBHOBO3MO’KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE PEIIaTh 33 Jauu
METOJIOM OpPTraHM30BaHHOIO Mepedopa U ¢ UCTOIb30BaHUEM MPABUJIAa YMHOKEHUS;
YMEHHUE OLIEHUBATh BEPOSTHOCTU PEAJIbHBIX COOBITUI U SIBJICHUN, TOHUMATh POJIb
MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUN B OKpPY’KarOIEM MHpE U B
KHU3HH; 3HAKOMCTBO C ITOHATHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJIBIIIMX YHCEJ ¥ €T0 POJIBIO B MACCOBBIX SIBICHUSX

16

YMeHue BIOMpaTh MOAXOSAIINN U3YUeHHBIH METO JUIs PELIeHUs 3aauH,
IIPUBOJUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U JKU3HU,
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB MaTEMAaTUKHU B UICKYCCTBE, OIIUCBHIBATH
OTJIEJIbHBIE BBIIAIOIIMECS PE3YyJIbTaThl, IOJYYEHHBIE B X0JI€ PA3BUTHS MAaTEMaTUKH
KaK HayK{, IPUBOJNTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX ABTOPOB B
OTEYECTBEHHOW U BCEMHPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Yucna u BIYUCICHUSA
11 Harypanbuble u nensie uncia. [IpusHaku JeTMMOCTH HENbIX YHCe
12 OOBIKHOBEHHBIC U JIECITUYHBIE IPOOH, TIPOIIEHTHI, 0ECKOHEUHBIE TIEPHOANYECKIE
npobu
13 Parmonanbheie uncina. ApudMeTndecKie ornepannuy ¢ palioHAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIC YnClia. ApUPMETHIECKHUE OTIEPALUH C IEHCTBUTEIILHBIMU YHCIaAMHU
15 HpH6HH>I<éHUHbIe BBIUUCIICHUS], IPABUIIA OKPYTJIICHUS, IPUKU]IKA U OLIEHKA pe3yibTaTa
BBIYUCIICHUI
2 AnrebpandecKkue BbIpaKCHUS
2.1 BykBeHHbBIE BBIpaKEHUSI (BBIPAKEHUS C IEPEMEHHBIMH )
99 Crenensb ¢ 1enbM nokasaresneM. CTeneHb ¢ palnoHaIbHBIM NoKa3aTeneM. CBOHCTBa
' CTENEHH
2.3 MHorouneHsl
2.4 Anrebpanueckast 1poOb
25 ApudmeTrueckuil KOpeHb HaTypaibHOU cTeneHu. JlelcTBus
' C apu(METUUECKUMHU KOPHSIMH HaTypaJbHOM CTENECHH
3 YpaBHEHUS 1 HEpPAaBEHCTBA
3.1 Lenbie u 1poOHO-paIOHANBHEIE ypaBHEHUsI. CUCTEMBI M COBOKYITHOCTH YPaBHEHUH
3.2 Lenble u po6GHO-panrioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Permrenne TekCTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEJOBATEILHOCTEN
4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmya cI0KHBIX TPOICHTOB




Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

5 OyHKIIUA
OyHK1UA, criocoObl 3ananus Gyakmuu. ['paduk Gyakmuu. Odmacte onpeneaeHus u

51 MHO>KecTBO 3HaueHu pyHkuuu. Hynmu @ynkuuu. [IpomexxyTku 3HaKOIOCTOSHCTBA.

o [TpomexyTkr MOHOTOHHOCTH (GYHKIIMH. MakCUMyMbl U MUHUMYMBbI ()YHKITUH.

Haubonbiiee u HanMeHblee 3HaUeHUEe (YHKIIUU Ha IPOMEKYTKE

6 Koopaunatsl Ha npsMOii U TIIOCKOCTH

6.1 Koopaunaraas npsimas

6.2 JlexkapTOBbI KOOPAMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHuk

7.3 MHOroyrojabHuKu

7.4 OKpy>KHOCTb U KpyT

7.5 W3MepeHne reoMeTpu4ecKix BEJIMYUH

7.6 BekTops!l Ha IIOCKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnucarenpHasi CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHuoxecTBa

8.5 I'pader




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA
Br16epute yueOHbIE MaTepralIbl

Bsenute cBoii BapuaHT

METOAUYECKHUE MATEPHUAJIBI IUIAA YYUTEJIA

BBenute nannsie

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

BBenute nannsie
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