MHUHHUCTEPCTBO IIPOCBEIIEHUS POCCUMCKOM ®EJEPAITUHA
MunucTepcTBO 00pa3oBaHus H HaykH PecnyOauku TaTapcran
Vnpasienue oopazoanus UKMO r. Kazanu

MBOY "lllxomaa Ne84"

PACCMOTPEHO YTBEPXJIEHO

PyxoBonutens kadenpsr EMIL] Hupextop MBOY "COILL Ne 84"
H.IL llgeTkoBa A.A. XKanpko

IIporokon Ne 1 or «28» 08 2025 . IIpuka3 Ne 158/08 ot «28» 08 2025 T.

NOKYMEHT NOANUCAH
SNEKTPOHHOWM NOAMUCHLIO

*

PABOYAS [TIPOTPAMMA
(ID 7497605)

y4eOHoro Kypca «Aaredpa»

st o0yJaromuxcs 7-9 KiaccoB

Kazauns 2025



HHOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsSeTCA OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3zoBaHusi: OHa oOOecCleYyMBaeT W3YyUYCHHUE JIPYyTUX JUCIUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK M TyMaHUTApHOTO IUKJIOB, €& OCBOCHHE
HEOOXOMMMO JUIsI TPOAO/DKCHUS 00pa3oBaHMsI M B TIOBCEIHCBHOM JKH3HHU.
PazButne y oOyd4arommxcss HAyYHBIX MPEACTABICHUN O TMPOUCXOXKICHUU U
CYIIHOCTH alreOpandeckux abCTpakimii, Cioco0e OTpakKeHUSI MaTeMaTHIEeCKOM
HAYKOU SIBJICHUI U MPOLIECCOB B MPHUPOE U 0OIIECTBE, POJIU MATEMATHUYECKOTO
MOJICTUPOBaHUSI B HAYYHOM I[IO3HAHMM W B TMPAKTHUKE CIOCOOCTBYET
GOpMHPOBAHNIO  HAYYHOTO  MHMPOBO33PECHHSI M  KA4eCTB  MBIIUICHHUS,
HEO0OXOAMMBIX IS aalTallud B COBPEMEHHOM LIU(PpoBOM ob1iecTse. M3yuenue
anreOpsl 0OecreurnBaeT pa3BUTHE YMEHHS HAOIIOMaTh, CPAaBHUBATh, HAXOIUTH
3aKOHOMEpPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHUS W BBIBOABI, (HOPMYJIHUPOBATH
yTBepkIeHns. OcBoeHre Kypca anreOpbl 00SCIIeUNBAET Pa3BUTHE JIOTHYECKOTO
MBINUICHUS OOYYarOIIMXCSA: OHM WCTIOJB3YIOT JCAYKTUBHBIC W WHIYKTHUBHBIC
paccyxienus, o000IIeHre U KOHKPETU3aInio, abCTparupoBaHue W aHAJIOTHIO.
OOyuenue anrebpe mpeArnojaraeT 3HAYUTEIbHBI O00BEM CaMOCTOSTEIHHOM
NEATENHPHOCTH OOYYaIONUXCS, IOATOMY CaMOCTOSITEIbHOE pEeIIeHHUEe 3a]1a4
SIBJISICTCS peaTU3aliel eATeTLHOCTHOTO MPUHITATIA O0YUYEHUSI.

B crpyktype mporpammel yueOHOTOo Kypca «Anredpa» sl OCHOBHOTO
oOmero  oOpa3oBaHUsI OCHOBHOE  MECTO  3aHMMAIOT  COJIEPXKATENbHO-
METOIMYECKHe JIUHUM: «Hucaa u BBIYUCICHU, « ATIreOpandecKre BhIPaXKeHUs»,
«YpaBHECHHS W HepaBeHCTBa», «DyHkumm». Kaxmas w3 3TUX coaepikaTelbHO-
METOJAMYCCKUX JIMHUW Pa3BUBACTCS HA MPOTSHKCHHUH TPEX JIET M3YUYEHUS Kypca,
B3aMMOJICUCTBYS C JAPYTUMH €ro JUHUSIMHU. B Xoje m3yueHus ydeOHOro Kypca
00yJaronumMcst TPUXOAUTCS JIOTUYECKH PACCyK/1aTh, UCIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH SA3bIK. B CBSI3U ¢ 3TUM B IPOrpaMMy Y4EOHOT0 Kypca « Anredpay
BKJIFOUCHBI HEKOTOPBIC OCHOBHI JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX
paszmenax MaTeMaTH4ecKoro oOpa3oBaHMs M CIOCOOCTBYIONIHE OBJIAJICHHIO
OoOyJaronMMHUC  OCHOB  YHUBEPCAJIBHOTO  MAaTeMAaTHYECKOrOo  S3BIKa.
ConepxarenbHON U CTPYKTYPHOM OCOOCHHOCTBIO Y4EOHOro Kypca «Amnredpar
SIBJISICTCS] €70 MHTETPUPOBAHHBIA XapakTep.

Conepxkanue nuHuM «Yucna W BBIUHCICHUS» CIY>XKUT OCHOBOW JJIsSt
JATbHEHUIIIETO U3yYCHHsI MAaTEMAaTHKH, CITIOCOOCTBYET PA3BUTHIO Y 00YUaIONTUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MTOJIH30BATHCS aJTOPUTMAaMHU,
a TaKke NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS



MOBCEAHEBHOM KU3HU. Pa3BUTHE MOHATHUS O YHUCIIE HA YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHMsI CBSA3aHO C PAILMOHAIBHBIMU W HPPAIMOHAIBHBIMU YHUCIAMH,
dbopmMupoBaHUeM TPEACTaBICHUM O JACHCTBUTEIHLHOM 4YHUCIE. 3aBeplICHUE
OCBOEHUS YHCIIOBOM JTMHUU OTHECEHO K CpelIHEMY 00I1IeMy 00pa30BaHUIO.

Conepxanue JByX aireOpanyeckux JUHUH — «AnreOpanyeckue
BBIPAKEHUS» U «YPaBHEHUSA U HEPABEHCTBA» CHOCOOCTBYET (HOPMHUPOBAHUIO Y
00ydJaronuxcss MaTeMaTHIECKOTO arapaTa, HE0OX0IMMOTO IS PEIICHUS 3a1a9
MaTEMaTHUKH, CMEXKHBIX MPEIMETOB M TPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha
YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs y4eOHBI MaTepHasl TPYIIHPYETCS
BOKPYT pallMOHAIBHBIX BBIpOKEHH. Asredpa JAEeMOHCTPUPYET 3HAUYCHHE
MaTEMaTUKH KakK sI3bIKa JUIsl IOCTPOCHMSI MaTeMaTUUYECKUX MOJIeJIeH, ONrUCaHus
MPOIIECCOB U SIBJICHUM peasibHOro mupa. B 3amaun oOyueHus: aireOpe BXOMSIT
TaK)Ke JaJbHEHIIIee Pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHHS, HEOOXOIUMOTO, B
YaCTHOCTH, JUIsi OCBOCHHsI Kypca HH(POPMATUKH, M OBJIaJICHUE HaBBIKAMHU
NEAYKTUBHBIX  paccyxkaeHuil.  IIpeoOpa3zoBanue  CHUMBOJIBHBIX  (hopm
CIIOCOOCTBYET Pa3BUTUIO BOOOpPaKEHHUS, CIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (PyHKIIMOHATBHO-TpaUUECKOW JMHUU  HAIEJICHO Ha
MOJIy4eHHE  OOYydYalomUMHCS 3HAHUW O  (QYHKIUAX KaK  BaKHEHIIEH
MaTEMaTUYECKONM MOJIeNTU JJisi OMHCAaHUS M HCCIENOBaHUS Pa3HOOOpa3HbIX
IPOIIECCOB M SBJICHWM B TIpuUpoje u oOmecTBe. l3ydeHwe Marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIONIUXCSl YMEHHUS HCIOJIb30BaTh Pa3IUYHBIC
BBIPA3UTENBHBIC CPEJCTBA SI3bIKA MATEMATHKUA — CIIOBECHBIC, CUMBOJIMYECKHE,
rpaduyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHME TWPEACTABICHUM O POJIHU
MaTEMAaTUKH B Pa3BUTUU IIUBUIU3AINH U KYJIbTYPHI.

CornacHo y4yeOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTcs y4eOHbId Kypce
«Anrebpa», KOTOPHIN BKIIFOYAET CICAYIONINE OCHOBHBIC Pa3Jeibl COACPIKAHUS:
«Yucma m BBYHCICHUS», «ANreOpandecKue BBIPOKCHHS», «YpaBHEHUS W
HEpaBEHCTBa», « DyHKIIUNY.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 gaca B Hemeno), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9
kimacce — 102 ygaca (3 yaca B HeZIeliO).



COJEPXAHME OBYUYEHUA
7 KUIIACC

Yuciia 1 BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE U IECATUYHBIE, IEPEXO]] OT OJHOM (HOPMBI 3aAMHUCH
npobeit k napyrou. I[loHaTwe parMoHATIBHOTO 4YHCHA, 3alllCh, CPaBHEHUE,
yIOPSI0UYUBAHUE PAIlMOHANBHBIX 4HCel. Apudmernueckue IEHCTBUA C
palMOHAbHBIMU YKCIIaMU. Pemenne 3a1a4 U3 peaabHON MPAKTUKK Ha 4acTH, Ha
poOu.

Crenenb C HaTypajbHBIM IIOKa3aTeJeM: OIpejaesieHue, MpeoOpa3oBaHUE
BBIPQXKEHUI Ha OCHOBE OIpEeNeeHMs], 3amuch OOJbIIKUX uucen. [IponeHTsl,
3aMuch MPOILIEHTOB B BHUJE JAPOoOU M JpoOU B BUJE MPOILEHTOB. Tpu OCHOBHBIC
3a/1a4M Ha NPOLECHTHI, PELIEHUE 3a/1a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne NpPU3HAKOB JIEIMMOCTH, PA3J0KEHUE HA MHOXKUTEIN
HaTypaJbHbIX YNCEIL.

Peanpupie  3aBucMMOCTH, B TOM 4HCIe TpsMas U oOparTHas
IPONOPLUHUOHATIBHOCTH.

AJire0panvecKkue BbIPaKeHUs!

[lepemeHHBIE, YHWCIOBOE 3HAYEHUE  BBIPAKEHHUS C  MEPEMEHHOM.
JlonmycTumble 3Ha4YeHUs IepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXKIY
BEeIUYMHAMHU B Bule Gopmyibl. Beruncnenus no dopmynam. [IpeodbpasoBanue
OYKBEHHBIX BBIpD@XEHHH, TOXKIECTBEHHO paBHbIE BBIPAXKEHUSA, IpaBUia
npeoOpa3oBaHus CyMM M TPOMU3BEIEHUM, MpaBUIA PACKPBITUS CKOOOK H
MIPUBEJEHUS OJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIEM.

OnHowiensl 1 MHOTOUIEHBI. CTeneHb MHOTOWwIeHa. ClI0KEHNE, BEBIUUTAHUE,
YMHOXEHUE MHOTro4JeHOB. DOpMysbl COKpPAIIEHHOTO YMHOXEHHUS: KBaJIpaT
CyMMBI M KBaapar paszHoctu. dopmyna pa3HOCTH KBaAparoB. PasnoxkeHwue
MHOT'OYJICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHUS, MpaBuiia NpeoOpa3zoBaHUsl ypaBHEHMS,
PaBHOCHUJIBHOCTh YPABHEHUM.

JIuHeiHOE ypaBHEHME C OJHOW NMEPEMEHHOW, YMCIO KOPHEN JIMHEWHOTO
yYpaBHEHHUSI, PEIICHHE JIMHEWUHBIX ypaBHEeHHU. COCTaBliEHHE YpaBHEHUH IIO
YCJIOBHIO 3aJja4M. Pemenre TeKCTOBBIX 3a71a4 C IIOMOIIBI YPABHEHUM.

JIuneitHOe ypaBHEHHE ¢ ABYMs IepEMEHHBIMU U ero rpaduk. Cucrema q1Byx
JMHEWHBIX YPAaBHEHUHN C ABYMs NEPEMEHHBIMM. PellleHHne cucrem ypaBHEHHMI



Ccroco0oM TOJICTaHOBKH. [IpuMephl pelieHus TEKCTOBBIX 3a/lad C MOMOIIBIO
CUCTEM YpPaBHECHUI.

DyHKUNHA

Koopaunara toukum Ha mnpsmon. UwucnoBsle npoMexyTku. PaccrosiHne
MEXKJy IBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu Ox u Oy. AbGcuucca u opAaruHaTa
TOYKA Ha KOOPJAUHATHOW IIoCKOoCcTU. IlpuMepsl rpadukoB, 3aJaHHBIX
dbopmynamu. UteHue rpaukoB peanbHbIX 3aBUcUMOcTed. [loHsaTre QyHKIMH.
I'padux pynkuu. CoiictBa pynkiuid. JIunerinas dhynkmums, e€ rpaduk. ['paduk
bynkuuu y = |x|. ['paduueckoe pelieHne JIMHEWHBIX ypaBHEHUH U CHCTEM
JIMHEWHBIX YPABHEHUM.

8 KIIACC

Yucia 1 BHIYMCICHUSA

KBagpatueiii xkopenb u3 uymucna. l[loHsTHe 00 uppariMOHATIBLHOM YHCIIE.
Jecaruunbie PUOITNKEHUS VPPaLHOHAIBHBIX YUCElL. CaoiicTBa
apu(pMETHIECKUX KBAJAPATHBIX KOPHEH W WX TMPUMEHEHHE K MPeoOpa3OBaHUIO
YHUCJIOBBIX BBIPAKECHUN U BEIYMCICHUAM. [[€MICTBUTENBHBIC YHCIIA.

CreneHs ¢ LIeIbIM MOKa3zaTeaeM U €€ cBorcTBa. CTanaapTHAS 3alUCh YUCIIA.

AsireOpanyvecKkue BbIPaKeHUSA

KBampaTHblii TpéxwieH, pa3jloKEHUE KBaJAPATHOIO TPEXWICHA Ha
MHOKHTEIH.

AnrebOpandeckas apodb. OCHOBHOE CBOWCTBO anreOpamdeckoil apolwu.
CrnoxeHue, BbIYMTAaHUE, YMHOXXCHHUE, [ICJICHHE alreOpanueckux Jpooeil.
PanmonanbHbIe BBIpAXKEHUS U UX TPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyia KOpHEHl KBaJpaTHOTO YypaBHEHUS.
Teopema Buera. Perienue ypaBHeHUH, CBOASIIUXCS K TUHEHHBIM U KBaIPATHBIM.
[Ipocreiimre qpoOHO-paIMOHATBHBIE YPaBHEHUS.

I'paduaeckas uaTEpIIpETAINS YPAaBHEHUMN C IBYMS IEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHMM C JBYMs IlepeMeHHbIMU. [IpuMmepsl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoOoM.

YuciioBble HEPABEHCTBA U X CBOMCTBA. HEpaBEeHCTBO € OAHOM IEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTteMbl JIMHERHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DyHKUUHT



[Tonsitue ¢ynkuuu. OOMacTh ONpEaeIeHUs W MHOXKECTBO 3HAUYCHHM
¢bynkuuu. CiocoOb! 3a1anust PyHKITUH.

I'padux pynknuu. Utenue coiictB pyHkimu mo e€ rpaduky. [Ipumeps
rpa@ukoB (QyHKIHMA, OTPAKAIOIINUX PEATIBHBIE POLECCHI.

OyHKIMM, OMHUCHIBAOIIKE MPSAMYI0 U OOpaTHYI0 MPONOPIMOHATHHBIC
3aBHCHMOCTH, UX rpadukn. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelieHre ypaBHEHU U CUCTEM ypaBHEHUH.

9 KUIIACC

Yucia 1 BIYMCICHUSA

PanmonanbsHbie yncia, UpparoHaibHbIE YHUCTIa, KOHEUHbIE M 0ECKOHEUHBIE
JeCATUYHbIE JpoOU. MHOXKECTBO JEHCTBUTENBHBIX YHCEI, JEHCTBUTEIbHBIC
yuciaa Kak OECKOHEYHBbIE JECATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE
COOTBETCTBHE MEKJIY MHOKECTBOM JICMCTBUTENIBHBIX YHCENI U KOOPIAWHATHOU
IPSIMOM.

CpaBHeHHME JEHCTBUTENBHBIX 4YHCEN, apu(pMETUYECKHe JEHUCTBUS C
JNEUCTBUTEIIbHBIMU YHUCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIET0 MHUpPA, JJIWTEIBHOCTh MPOLECCOB B
OKpY’KaroIleM MUpE.

[IpubmmxkéHHOE  3HAYEHHWE  BEIWYUHBI, TOYHOCTh  NPUOIMKCHUS.
Oxkpyrnenue yucen. [Ipukuika u olieHKa pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOe ypaBHEHME. Penenne ypaBHEHHM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTtHoe ypaBHeHue. Penienne ypaBHEHNM, CBOAAIIMXCS K KBaIPATHBIM.
buksanparnoe ypaBHeHue. [IpuMepsl perieHns: ypaBHEHUN TPETHEN U UETBEPTOU
CTEIIEHEH Pa3I0KEHUEM HA MHOKHUTEIIH.

Pemenue npoOHO-pallnoOHaNbHBIX ypaBHEHUH. PenieHne TeKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs MepeMEHHBIMHU U ero rpaduk. Pemenune cucrem aByx
JVHEUHBIX YPaBHEHUN C JByMs IIEpEMEHHBbIMU. PemieHue cucreM JaByx
YPaBHEHUW, OJHO W3 KOTOPBIX JIMHEMHOE, a JpPyroe — BTOPOU CTEIICHHU.
I'paduueckas unTEpIpeTalldsl CUCTEMBI YPAaBHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 337124 alredpanyeckKum CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBaapaTHble HEpaBEHCTBaA.
I'paduueckas uHTEpIHpeTalMsi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.



DOyHKIUHA

KBagpartuunas Qynkmus, e€ rpadux u cBorictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadO0IIbl, 0Ch CAMMETPHH MTAPaA0OJIBI.

Ipadukn Gynxumit: y =kx, y=kx + b, y =k/x, y =x3, y =x, y = x|, n ux
CBOMCTBA.

YucJioBbIE MOCIEI0BATEILHOCTH U IPOrPecCUm

[ToHATHE YMCIIOBOW MOCIEAOBATEIBHOCTU. 3aJaHUE IMOCIEA0BATEIbHOCTH
peKkyppeHTHOH hopMyoi u GopMyJIoil #-ro YjieHa.

Apudmernueckas u reomerpuueckas nporpeccund. @opmyibl #-TO 4YieHa
apu(pMETHIECKON ¥ TEOMETPUIECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxenne 4aeHOB apu(METUUECKOW M T€OMETPUYECKOW MpOTrpeccuit
TOYKaMH Ha KOOPJAWHATHOW TUIOCKOCTH. JIMHENWHBIN U DKCIIOHEHIMATIBHBIN POCT.
CI10KHBIE TPOLICHTHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUAA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE Ppe3yJbTaThl OCBOCHHUS NPOrpaMMbl yuyeOHOro Kypca
«Anre0Opa» XapaKTepU3yIOTCSL:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IIPOSIBJICHUEM HHTEpPECa K IPOLUIOMY UM HACTOALIEMY pPOCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTMIKEHHSIM POCCUHUCKUX
MAaT€MaTHKOB U POCCUHWCKONM MAaTEMATUYECKOM LIKOJIBI, K UCIIOJIb30BAHUIO ITUX
JOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cdepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHHUIO OOS3aHHOCTEH IpakJIaHMHA W peaju3aliu
€ro mpas, MPEICTaBICHHEM O MAaTEeMAaTHYECKUX OCHOBax (DYHKUHMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUH, IPOLIETyp TPakIaHCKOI 0 00I1ecTBa (Hanpumep,
BBIOOPHI, OIPOCKI), TOTOBHOCTBIO K OOCYXJCHHIO JTHYECKHX MpoOJIeM,
CBSI3aHHBIX C IMPAKTUYECKUM IMPUMEHEHUEM AOCTH)KCHUN HAyKH, OCO3HAHUEM
BJXHOCTH MOPAJIbHO-3TUYECKUX ITPUHLINIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AKTUBHOE Yy4YaCTUE B pELICHUM NPAKTHYECKUX 3aaad
MaTeMaTU4YECKOW HANpPaBICHHOCTH, OCO3HAHWEM BAXXHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHMs Ha MPOTSKEHUU BCEH MKU3HU JJIs1 yCHEUTHOW NpodecCruOHaIbHOM
JESITeIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHUW, OCO3HAHHBIM BBHIOOPOM U
OCTPOEHUEM UHIUBUYaJIbHOU TPAEKTOPUU OOPA30BaHUS U )KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY W 3CTETUYECKOMY BOCIPHUSITHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a]a4, PELICHUMN, PACCyKIECHUN, YMEHUIO BUAEThH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTaUMEl B JEATEIIBHOCTH Ha COBPEMEHHYK) CHCTEMY Hay4HBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOJIbI
U 0o0IecTBa, MOHUMAaHUEM MAaTeMaTHYECKOW HayKu Kak cepbl 4eIOoBEeueCKOi
JEATENBHOCTH, ITAIOB €€ Pa3sBUTHUS M 3HAYMMOCTH U1l pa3BUTHs LIMBUJIU3ALINH,
OBJIJICHUEM SI3BIKOM MAaTEMATHKN U MATEMATUYECKOM KyJIbTYpOI KaK CpECTBOM



MO3HAHUSI MUPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIEA0BATEIbCKOM
NEeSITENbHOCTH;

6) ¢dusuuyeckoe BocnuTaHue, (popMHUpPOBAHUE KYJIbTYPHI 310POBbSA H
3MOLMOHAJIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO IMPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B HMHTEPECAaX CBOETO
3I0pOBbs, BEACHHUS 370pOBOTO o0Opa3za Ku3HM (3I0pOBOE MHUTAHUE,
cOQJIaHCUPOBAHHBIM PpPEXUM 3aHATHUH M OTIbIXA, pEryispHas (Quanyeckas
AKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa PEGIECKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TAKOTO e MpaBa JIPyroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTallMel Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAaHUH JUIsl pellieHus 3a1a4
B 00JIaCTU COXPAaHHOCTU OKPY>KAIOUIeH Cpenbl, IUIAHUPOBAHUSA MOCTYNKOB H
OLICHKM HMX BO3MO’KHBIX MOCIEACTBUHM ISl OKPY’KAIOWIEH Cpeabl, OCO3HAHUEM
TJI00AJIBHOTO XapakTepa dKOJIOTHUUECKUX MPOOJIEM U MyTeH WX PeIICHUS;

8) apanTanus K N3MEHAIIMMCH YCJIOBHAM COIMAIbHON U MPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIOBHSIX HEOIPEACIEHHOCTH, MOBBIILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTHYECKYIO IESATENbHOCTb, B TOM
quclie YMEHHE YUYUThCA Yy JpYrux JIoAei, MpuoOperaTb B COBMECTHOM
JESITEILHOCTU HOBBIE 3HAHHUS, HABBIKK U KOMIIETCHIIMH U3 OTIbITA APYTHX;

HEOOXOIUMOCThIO B (OPMHPOBAHWM HOBBIX 3HAHUH, B TOM YHCIIE
dbopMyIUpOBaTh WJIEU, TOHATHUSA, THUIOTE3bl 00 O0BEKTaX U SIBICHUSX, B TOM
quclie paHee HEU3BECTHBIX, OCO3HABATh ACPHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMIO KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBAThH
MPUHUMAEMBbIE pEIIeHUs U JAeHUCTBUS, (HOPMYIUPOBATh U OLICHUBATH PUCKU U
HocaeACTBUS, (POPMUPOBATH OIBIT.

METAITPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIE YHUBEPCAJIBHBLIC y‘ICGHLIe I[eﬁCTBI/IH

ba3oBble Jiornuyeckue 1eMCTBHA:

e BBISBIISITH u XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TIOHSTHI, OTHOIICHHN MEXTY MOHSATHUSIMH,
bopMyIIMpPOBATH ONIPEICICHHUS TOHATHM, YCTaHABIMBATH CYIICCTBCHHBIH
NpU3HAK KiacCU(pUKAIMU, OCHOBAHMS JJig OOOOIIECHHS M CpaBHEHWS,
KPUTEPUH MMPOBOJIMUMOTO aHAIN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTh U MNPeoOpa3OBBIBATH CYXKICHUS:
YTBEPAUTENbHBIE U OTPUILIATENIbHBIE, €IMHUYHBIC, YacTHbIE U OOIUIME,
YCIIOBHBIE;

BBIIBJISITH ~ MAaT€MaTHYECKHE  3aKOHOMEPHOCTH, B3aWMOCBSI3M U
npoTuBOpeursi B (pakTax, JAaHHBIX, HAOIIOJEHUSX W YTBEPKIACHHSIX,
npenjaraTb ~ KpUTEpUHM  JUIsl  BBISIBJICHHS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C WCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
pa30upaTh J0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHUHN (TIpsIMbIE U
OT  TMPOTHUBHOTO),  MPOBOAUTH  CAMOCTOSTEIBHO  HECIIOKHBIC
JI0Ka3aTeNIbCTBa MATEMaTHIECKUX (PaKTOB, BRICTpABATh apTyMEHTAIIUIO,
PUBOJUTH TIPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh croco0 perieHusi yueOHOM 3aayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEUICHUs, BhIOMpaTh HaubOojee MOAXOIAUIMN C Yy4ETOM
CaMOCTOSITENIHO BBIJICICHHBIX KPUTEPUEB).

ba3oBble HCCJIea0BaATCIbCKUE ﬂeﬁCTBHHZ

UCII0JIb30BaTh BOMPOCHI KAK UCCIIEIOBATENbCKU MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (DPUKCHUPYIOIIME MPOTUBOpEUHE, MPoOIemMy,
CaMOCTOSITEJIbHO YyCTaHaBJIMBaTh HMCKOMOE U JaHHOe, (PopMHUpOBATH
TUTIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

IPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECTIOXKHBIM
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIEJOBAaHUE IO  YCTAHOBJICHUIO
0COOEHHOCTEe MaTeMaTH4ecKoro OObEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITeNIbHO  (popMysupoBaTh 000OIEHHST W  BBIBOJBI IO
pe3yibTaTaM TPOBENEHHOTO HAOIIOJEHUS, WCCIICIOBAHMS, OICHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHHUI;
IPOTrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IMPOIIECCA, & TAKXKE BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pabora ¢ uHpopmanmeit:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMALMM, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHMs 3a/1a4U;

BBIOMpATh, aHAIU3UPOBATh, CUCTEMATHU3UPOBATh MU HUHTEPIPETHUPOBATH
UH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IIPEICTABIICHHUS;



BbIOMpaTh (QopMy mpencraBieHus HHPOPMALMA U WUIUTIOCTPUPOBATH
periaemMble 3a7aud CXeMaMu, JuarpaMMaMH, MHOW Tpadukod U ux
KOMOMHAIIMSIMHU;

OIICHUBATh HAAEKHOCTH MH(POPMAIMH O KPUTEPHUIM, TPEITI0KCHHBIM
yUUTENIEM UIH CPOPMYITHPOBAHHBIM CAaMOCTOSATEIHHO.

KoMMmyHMKaTHBHBbIE YHHBepPCAJbHbIE Y4eOHbIe TeHCTBUS:

BOCTIpUHUMATh H (HOpPMYIHpPOBaTh CYXKIEHHUS B COOTBETCTBHH C
YCIIOBUSIMU U IIENISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3PEHHUS B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pellieHus 3aJjaul, KOMMEHTHPOBATh MMOTYYEHHbIN pe3yibTar;

B XOJie¢ OOCYXJIEeHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMou
TEMBI, IPOOJIEMBI, PEIIaeMON 3a/1auM, BHICKAa3bIBATh UJICH, HAICIICHHBIC
Ha TOWCK PEIIEHUs, COMOCTaBISATH CBOHM CYXIEHHUS C CYXICHUSIMU
IPYTUX YYacCTHUKOB JAMajora, OOHapy>KMBaTh paziIU4Me M CXOJCTBO
MO3UIMHA, B KOPPEKTHOH ¢dopme (GopMynHpoBaTh pa3HOIIACHs, CBOU
BO3paKEHUS;

OPEACTaBIATh  PE3yJIbTaThl  PEIICHHWs  3aJayd, SKCIEPUMEHTA,
UCCJIEIOBAHMsI, MPOEKTa, CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEH ay TMTOPUH;
NOHMUMaTh M  KCIOJB30BATh  IMPEUMYIIECTBA  KOMAHAHOW U
WHIMBUIYAIbHON pabOThl MPH PEIICHHH Y4YeOHBIX MaTeMaTHYEeCKHX
3azay;

OpUHAMATh  [eb  COBMECTHOM  JCSATENbHOCTH,  IUIAHUPOBATH
OpraHU3allMi0 COBMECTHOM paboOThl, pacmpenensiTb BHUIBI padoT,
JIOTOBApPUBATHCA, 00CYKJaTh MPOIECC U pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaThb B TIPYIIOBBIX (QopMax paboTel (00CykaeHus, 0oOMEH
MHEHHUSIMH, MO3TOBbI€ IITYpPMBI W JIPYTHE€), BBIOJHATH CBOIO YacTh
paboThl W KOOPAMHUPOBATH CBOM JCHCTBUS C APYTMMH WICHAMH
KOMAaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOMIMI MPOAYKT IO
KpUTEpHUsIM, COPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTABIIATH IUIAH, AITOPUTM PEIICHUS 3a1a4u (UM €ro
4acTh), BIOUPATh CIOCOO pelIeHUsl ¢ Y4ETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh U KOPPEKTHUPOBATH
BapUAHTHI PENICHUH ¢ Y4ETOM HOBOW WH(MOpPMAITUH.

CaMOKOHTpOHL, IMOIHUOHAJIbHbIN HHTEJIEKT:



e BIAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca U
pe3yiibTara peleHnss MaTeEMaTUIEeCKOM 3a1auu;

e IMIPEABHUIETH TPYAHOCTH, KOTOPBIE MOTI'YT BO3HUKHYTH IpPU PELICHUH
3aa4M, BHOCUTHb KOPPEKTUBBI B JCATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENTLCTB, HAMJIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

* OLIEHUBATb COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH ITIOCTABICHHON LIEIN
U YCJIOBHSM, OOBSCHATh NPUUYUHBI JOCTUKEHUS WIA HEAOCTUKEHUS
L1, HAXOJAUTh OIIMOKY, 1aBaTh OLUEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJ/IbTATDBI

K koniy oOydenust B 7 KJjacce OOydYarOIMMIACS TOIYYUT CIETYIONINE
IpPEeIMETHBIE PE3yJIbTATHI:

Yucsia v BBIYUCICHUSA

Brinonuath, couerasi yCTHbIE M MUCBMEHHBIE MPUEMBI, apuMETHUECKUE
JNEUCTBUS C pallMOHATBHBIMU YUCIaMHU.

Haxonuth 3Ha4eHHS YHMCIOBBIX BBIPAKEHUH, MPUMEHITh Pa3HOOOpa3HbIC
CIOoCOOBI U MPUEMBI BBIUMCIICHUS 3HAUCHUN TPOOHBIX BHIPAXKEHHM, COAepKaITUX
O0OBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexoauThk OT 0AHOU (OPMBI 3aIIMCU YKCEN K ApYyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO JpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBaTh M YIIOPSIIOYMBATH PAIlMOHATIbHBIE YHCTIA.

OKpyrisaTe yucna.

BeInonHATh TPUKUAKY U OIEHKY pe3ysibTaTa BBIUYUCICHUM, OIIEHKY
3HAYECHHUM YUCJIOBBIX BBIPAXKCHUW. BBITOMHATH AEUCTBUS CO CTEIEHSMHU C
HaATypaJbHBIMU IMOKa3aTEISIMHU.

[IpuMeHsAT, TpU3HAKM  JIETUMOCTH, pPa3jioKEHWE Ha  MHOXHUTEIU
HATypaJIbHBIX YUCEI.

Pemiath nmpakTUKO-OPUEHTUPOBAHHBIEC 33/1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTHIO BEIUYHUH, IMPOLIEHTAMU, UHTEPIPETUPOBATH
pe3ynbTaThl pEIICHUs 3a/1ay C y4ETOM OrpaHUYCHH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuire0OpanyecKkue BhIPaKeHus

Hcnonp3oBaThk anreOpanveckyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSIThH
e€ B IIpoliecce OCBOCHHS yueOHOro MaTepuarna.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAXEHUN TMpHU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.



BoimonusaTe  mpeoOpa3oBaHUs  [EIOTO  BBIPAKEHHWS B MHOTOWICH
IPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BpINONHATE YMHOKEHHE OJHOWIEHA HAa MHOTIOYIEH W MHOIOYJIEHa Ha
MHOTOYJICH, IPUMEHITH (POPMYJIIBI KBaIpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh PA3I0KEHUE MHOIOUYWIEHOB HAa MHOXHUTENIHW C MOMOULIBIO
BBIHECEHUSI 3a CKOOKM OOIEero MHOXUTENs, TPYIIUPOBKA CJIaraeMblx,
npuMeHeHus1 (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTh NpeoOpa3oBaHUsl MHOTOUYJIEHOB ISl PELLICHUS Pa3JIMYHbIX 3324
W3 MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOU MMPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEHM C HATYypajIbHBIMU MOKA3aTEISIMA IS
npeoOpa3zoBaHusl BHIPAKECHHM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHeliHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, MPUMEHSS ITPaBUIIA
epexosa OT HMCXOJHOIO YypaBHEHHMS K paBHOCWIBHOMY eMy. IIpoBepsars,
SBJISIETCA JIX YUCIIO KOPHEM YPaBHEHHUS.

[IpumensaTh rpadguueckue METOIbI NPU PEIICHUH JTUHEHHBIX YpaBHEHUHN U
UX CUCTEM.

[TonGupare mpuMepsl Map YMCEN, SBISIOUIMXCA PELUICHHEM JIHHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaduK JMHEWHOTO YpaBHEHHS C
JIBYMsI TIEPEMEHHBIMU, TOJIB3YSACh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemate cuctemMbl IByX JIMHEWHBIX YPABHEHUHN C JIByMs MEPEMEHHBIMH, B
TOM 4Huciie Tpadhuueck.

CocraBnsaTe WM pemiaTh JMHEHHOE YpPAaBHEHHWE WIIM CHUCTEMY JIMHEWHBIX
YPaBHEHHI 110 YCIOBHUIO 33Ja4d, HHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4M MOJy4EHHBIN pe3yNbTaT.

DyHKUUH

N300paxkath Ha KOOPAWHATHOM MPAMOW TOYKH, COOTBETCTBYIOIIHUE
3aJIaHHBIM KOOpJMHATAM, JIy4H, OTPE3KH, MHTEPBAJbl, 3aIUCHIBATH YUCIIOBBIC
IPOMEKYTKU Ha alNreOpanvyeckoM si3bIKe.

OtMeuaTh B KOOPAMHATHOW MJIOCKOCTH TOYKH MO 33JaHHBIM KOOpANHATAM,
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINN y = [X|.

OnuceiBaTh € TOMOUIBI0 (DYHKIIMI HM3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LI€HA, KOJWYECTBO, CTOUMOCTb,
IPOU3BOAUTENBLHOCTD, BpEMsl, 00BEM paOOTHI.

Haxonuth 3HaueHHne PyHKITMU TI0 3HAYCHHIO €€ apTryMeHTa.



[TonumaTts rpaduyeckuii cnocod mpeacTaBIeHUsI U aHaau3a HHGOpMaIliH,
U3BJIEKaTh W HHTEPHOPETHPOBATH HMHPOpPMALUIO U3 TrpaduKOB peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOydenumst B 8 kJjacce 0OOydYarOMMIACS TOTYYUT CICTYIOITHE
IIPEIAMETHBIE PE3YJIbTATHI:

Yucia 1 BIYMCICHUSA

Hcnonb30BaTh HAYAIBHBIE TPEACTABICHUSI O MHOKECTBE JI€MCTBUTEIbHBIX
yucea i CPaBHEHMS, OKPYIJIEHUS W BBIUHMCICHUH, M300pakarth
JNEUCTBUTENBHBIC YMCIIAa TOUKAMH HA KOOPAWHATHOM MPSAMOM.

[IpumeHsaTh MOHATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHM, UCTIONB3YS MPU HEOOXOJIUMOCTH KaJbKYJISATOP, BBITOIHSITH
npeoOpa3oBaHus BBIPAXKEHUM, COJEpXKAIIMX KBaJApPAaTHbIC KOPHH, HCIOIb3YS
CBONCTBA KOPHEN.

Hcnonb3oBaTh 3anucu OONBIIMX U MaJIbIX YHCEN C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt yucna 10.

AsreOpanvecKkue BbIPaKEHUSA

[IpumMeHATP TOHATHE CTENEHW C LEJbIM IIOKAa3aTelIeM, BBITIOJIHATh
peoOpa30BaHUsl BEIPAXKEHUH, COIEPKAIIUX CTEIICHHU C LIeJIBIM [TOKa3aTeNIeM.

BrINoONHATE TOXIECTBEHHBIE MPE0OPa30BaHMs PAIMOHAIBHBIX BBIPAKECHHM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U aIre0OpandyecKuMu ApoOsiMHu.

PacxitansiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIN.

[TpumensTh peoOpa3oBaHUs BHIPAXKEHUM JIJIsl PEIICHUS Pa3IUYHBIX 3a/1a4
W3 MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOU MMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHEHBIE, KBaIpaTHBIE YPABHEHHS U PALIMOHAIBHBIE YPABHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOaUTE IPOCTENIIINE UCCIAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU,
B TOM YHUCJE C MpUMEHEHHWEeM rpaduyecKux MpeACTaBiIeHU (yCTaHaBIUBATh,
UMEET JId YpPaBHEHHE WJIM CUCTEMa YPAaBHEHUW pEUICHUS, €CIIM HMEET, TO
CKOJIBKO, U TIpOYEe).

[TepexoauTh OT ciioBeCHOW (POPMYITUPOBKM 3a/1aud K €€ anredpandeckoin
MOJIEJIM C TIOMOLIBKD COCTABJICHUS YPAaBHEHUSA WJIIA CHUCTEMBl YpPaBHECHUM,
UHTEPIPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 3aJlaud IOJIyYECHHBIN
pe3yJbTar.

[IpuMeHsITh CBOWMCTBAa YMCIOBBIX HEPABEHCTB MJIsi CPAaBHEHUSI, OILICHKH,
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOM M UX CUCTEMBbI, JaBaTh
rpa@uUecKyr0 WLTIOCTPAIIMI0O MHOXECTBA PEIICHWA HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.



DOyHKIUHA

[ToHumaTh ¥ UCIIONB30BaTh PYHKIMOHAIBHBIEC MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJINUECKUE 0003HAUYECHUs), ONPEEsATh 3HaUeHUE (YHKIIMU 0 3HAYCHUIO
apryMeHTa, ONpeAeaTh CBOMCTBA (PYHKIUHU IO €€ rpaduKy.

Ctpouts rpadvku dJIeMEHTApHBIX (HYHKIIMA BUIA:

y =k/x, y =x2, y = x3,y = x|, y = VX, OnuCHIBaTh CBOHCTBA YHCIOBOIL
dbyHkimu 1o e€ rpaduxy.

K xonmy oOydenHus B 9 kJjacce 0O0ydarONIMHCA TMOMYYUT CIEAYIOLIUE
MPEMETHBIC PE3YIbTATHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PAIMOHAJIBHBIE U UPPALIMOHAIbHBIE YUCIIA.

Beimonuare apudmMerndeckue AEUCTBUS C pPAIMOHATBHBIMU YHUCIAMU,
coyeTrass YCTHbIE M TIMCbMEHHBIE TPUEMBI, BBIMOJHATH BBIYUCICHUS C
HppanMoHaIbHBIMU YUCIAMU.

HaxoguTh 3HaueHHs CTENEHEW C LENbIMU IIOKa3aTesIMH MW KOPHEH,
BBIYUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAKCHHIA.

OKpyrisTh JeWCTBUTEIBHBIE YHCIA, BBIMOJHITh MPUKHUIAKY pe3ysibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeliHbIE U KBaJApaTHbIE YPAaBHEHUs, YPABHEHUS, CBOASIINECS K
HUM, MIPOCTEHIITNE TPOOHO-paAIMOHATBHBIC YPaBHEHUS.

Pemath cucteMbl ABYyX JTUHEWHBIX YpaBHEHUU C JBYMsI MEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPHIX OJIHO YPABHEHUE HE SIBIISICTCS TMHEHHBIM.

Pemate TekcTOBBIE 3amaun  anreOpanyecKUM CIOCOOOM C TOMOIIBIO
COCTaBJICHHUSI YPABHEHUSI WJIM CUCTEMBI IByX YPABHEHUH C IByMsI IEPEMEHHBIMHU.

[IpoBOaAUTE IPOCTEUIIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YpPaBHEHU,
B TOM YHCJI€ C MPUMEHEHHUEM TpaduUeCKUX NpeAcTaBiIeHUN (yCTaHABIUBATD,
UMEET JId YpaBHEHHE WJIM CUCTEMa YpPAaBHEHUW pEUICHUS, €CIM HMEET, TO
CKOJIbKO, U IpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJApaTHBIE HEPABEHCTBA, M300pakaTh
pelieHre HepaBeHCTB Ha YKMCJIOBOM MPSMOM, 3aMUCHIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiatb cucrtembl JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOYAIONINE KBaJpaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHUE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOH, 3aMMCHIBATH PEIICHHUE C TOMOII[LI0 CUMBOJIOB.

Hcnonb3oBaTh HEpABEHCTBA MPU PEIICHUU PA3JIMUHBIX 3a]1a4.

DOyHKIUU



Pacnio3naBath ¢GyHKIMM W3y4YyeHHBIX BHJIOB. [loKa3piBaTh CXeMaTUYECKH
PacIoIOKEeHUE Ha KOOPAMHATHOM MIIOCKOCTH rpadukoB PyHKIMM BUaA: y = kx,
y=kx+b y=kix,y=ax2+bx +c y=x3 y=1\x y = |x|, B 3aBHCHMOCTH OT
3HaUYE€HUN KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITUH.

Crpouth 1 N300paxkaTh CXEMAaTUYECKH I'paUKN KBAIPATUUYHBIX (DYHKIIH,
OIHCHIBAaTh CBOWCTBA KBAaIPATHUHBIX (QYHKIUH 1O UX rpaduxam.

Pacnio3naBaTh KBaipaTHUHYIO (PyHKIIHIO IO POpMYJIe, IPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPUU.

YucioBble MOCIEA0BATEIbHOCTH U IPOrPeccH

Pacno3naBate apupmMeTHUECKyl0 M TEOMETPHUYECKYIO MPOTPECCHH TpHU
Pa3HBIX CIOCO0ax 3a/1aHMs.

BbINONHATE BBIYMCIEHUS C MCNONb30BaHUEM (OPMYyJ n-ro 4ieHa
apu(pMETHYECKON U reOMETPUUECKOM MPOrpeccuii, CyMMbl MEPBBIX N YJICHOB.

N300paxxkarh wieHbl MNOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3aauu, CBs3aHHBIE ¢ YUCIOBBIMHU ITOCJIEIOBATEIBHOCTSIMHU, B TOM
quClIe 3a/1a4U U3 peasIbHOM *KU3HU (C UCTIOTIB30BAaHUEM KAJBKYJISITOPA, HU(PPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos D1eKTPOHHbIE
HaumenoBanme
Ne (uu¢possbIe)
pa3aesioB U TeM KonTtpoubnbie | IIpakTnueckue
n/n Bcero oOpa3oBaTeJibHbIE
NMPOrpamMmmbl padoThI padoTbI
pecypchl
| Yucia ¥ BEIYKUCIICHUS. 75 | Bubnuoreka [JOK
Parmmonanbabie yucia https://m.edsoo.ru/7f415b90
) Anrebpanyeckue 7 1 bubnuoreka [IOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 | bubnuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunatst u 24 | bubnuoreka [JOK
rpaduxu. OyHKIUN https://m.edsoo.ru/7f415690
5 IToBTOpEeHUE N 6 1 bubnumoreka [IOK
000011IEHHE https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO
- 102 5 0

YACOB I10 ITPOTPAMME



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

8 KVIACC

KoauuyecTBO 4acoB

HaumenoBanue JUICKTPOHHEIC
Ne (uu¢possbIe)
pa3aeyioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NporpamMmsblI padoThI padoTbl
pecypcsl
1 Yucia ¥ BEIYUCIICHUS. L bubnuoreka [JOK
KBanpatHbie KopHH https://m.edsoo.ru/7f417af8
Uucna v BBIYUCIICHHUS. Eu6 OK
2 Crenenb C LETbIM 7 nosmoreka L]
https://m.edsoo.ru/7f417af8
MoKa3aTeseM
Anrebpanyeckue
3 BBIPAKCHUS 5 1 bubmorera [JOK
K oo https://m.edsoo.ru/7f417af8
BaJIpaTHBIN TPEXUIICH
Anrebpanyeckue - OK
4 BBIPAYKECHMUS. 15 1 nommoreka L
AsreBbaniecka o6 https://m.edsoo.ru/7f417af8
areOpaudeckas 1poob
YpaBHeHus u
5 HEPABEHCTBA. 15 | bu6mmoreka [LIOK
KBanpatubie https://m.edsoo.ru/7f417af8
YpaBHEHHUS
YpaBHeHus U i OK
6 HepaBeHCTBa. CUCTEMBI 13 nomoteka I
paBHeHi https://m.edsoo.ru/7f417af8
ypaBHEHUI
YpaBHeHuA U BuG OK
7 HEpPAaBEHCTBA. 12 1 nosmoreka L

Hepasencrtpa

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



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

2 Oyukuuu. OCHOBHbBIE 5 bubnnorexa [JOK
MOHATUS https://m.edsoo.ru/7f417af8
9 @ynkuuu. Yuciaosbie 9 bub6nuoreka [IOK
byHKIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHUE 1 6 bubmuorexa [JOK
000011EHNE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



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

9 KUIACC

KoanyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaunmeHoBaHue pa3iesioB u Kontponsuse | TIpakTaueckue (uudposrbie)
n/m| TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucia ¥ BEIYUCIICHUS. 9 bu6mmoreka [JOK
JleicTBUTENbHBIE YUCIIA https://m.edsoo.ru/7f419d08
VYpaBHEHUs 1 HEPABEHCTBA.
2 YpaBHeHUs C OHOMN 14 1 bubmotera [JOK
p . a https://m.edsoo.ru/7f419d08
NepeMEeHHON
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuoreka [JOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 VYpaBHEHUSs 1 HEPABEHCTBA. 16 | bubnmnoreka [JOK
HepasenctBa https://m.edsoo.ru/7f419d08
bu6mmnoreka [JOK
5 o 16 1
YHICHHH https://m.edsoo.ru/7f419d08
6 YucnoBklie 15 | bu6nmoreka [JOK
MOCIEIOBATENIbHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpEeHME, 0000IIEHNE, 18 | bu6mmorexa [{OK
cUCTeMaTu3alus 3HaHUHN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB
- 102 6 0

10 [TPOT'PAMME



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHOM MIPOI'PAMMOBI

7 KITACC
Kon IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsieMOro o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111€r0
pe3yJbTarTa o0pa3oBaHus
1 Uucna v BBIYUCICHUS
. BoimonusATe, coueTas yCTHbIE W  MHUCHMEHHBIE MPUEMBI,
' apru(pMeTHIECKUE NEHCTBUS C pallHOHATLHBIMU YHUCIIaAMHU
HaxomuTe 3HaueHUsT UUCIOBBIX  BBIPAXEHUM, IPHUMEHATH
> pazHooOpa3Hble CMOCOOBI M TPUEMBI BBIYHUCICHHS 3HAYCHHM
' JIpOOHBIX  BBIp@XEHHWH,  COJEpKAlUX  OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH
[lepexomute OT omHOW GOPMBI 3alUCH YHUCEN K JPYyrou
13 (mpeoOpa3zoBbIBaTh  JIECATUYHYIO Jpo0b B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSTUUHYIO 1po0Bb)
1.4 CpaBHMBATh U YyNOPSAJOYMBATH pAllUOHATIBHBIC YHCTIA
1.5 OxpyrisaTh uucna
BoINOMHATE NPUKUAKY U OIIEHKY pe3yIbTaTa BBIYUCICHUH, OLICHKY
1.6 3HAQYEHWM YHCJIOBBIX BBIPAKCHHWN. DBBINOIHATE AEUCTBUA €O
CTETIeHSIMH C HATYPaJbHBIMU MOKa3aTeNsIMU
L7 [IpuMeHSTh TpU3HAKK ACTUMOCTH, Pa3ioKEHHE Ha MHOXKHUTEIN
' HaTypaJbHbBIX YUCEI
Pemarh nNpakTHKO-OPUEHTUPOBAaHHBIE 3aJaud, CBA3aHHBIE C
OTHOIIIEHHEM  BEJIMYMH, MPONOPIHOHATIBHOCTHIO  BEJIUYMH,
1.8 MIPOLIEHTAaMH, UHTEPIPETUPOBATh PE3yJIbTAaThl PELICHMs 3ajad C
y4ETOM OTpaHUYCHUH, CBSI3aHHBIX co CBOWCTBAMHU
paccMaTpruBaeMbIX 00BEKTOB
2 Anrebpanueckue BhIpaXKEeHUs




2.1

Hcnonb3oBath anredpanyeckyr0 TEPMUHOJIOTHIO M CHMBOJIMKY,

NNPpUMCHATH e B Imponecce OCBOCHUs yqe6H0ro MaTepurajia

2.2

Haxoaute 3HaueHUs 6YKBCHHBIX BHpa)KeHI/Iﬁ IIpu 3aJaHHBIX

SHAYCHHUAX IMCPCMCHHBIX

2.3

BreinmonHsITh Hp€06pa3OBaHI/I$I [ECJIOI0 BBIPAKCHHA B MHOTOYJICH

IIPpUBCACHUCM HO,HO6HBIX CllIara€MbIX, paCKpbITHEM CKOOOK

24

BBINOIHATE YMHOKEHHE OTHOYICHA HA MHOTOWIEH U MHOTO4JIEHA
Ha MHOT'OYJIEH, TPUMEHATH (POpMYIIbI KBaJpaTa CyMMBI U KBaJIparta

pasHoCTH

2.5

OcymiecTBiIATh pa3loKEHUEe MHOIOWIEHOB HAa MHOMUTEIU C
MOMOIIIbI0  BBIHECEHUS 3a CKOOKM OOLIEro  MHOXKHTEINS,
TPYNIUPOBKU CIaraeMblX, MPUMEHEHUs (POPMYJ COKpalIEHHOIO

YMHOKCHHA

2.6

HpI/IMeH}ITB npeo6pa30BaHI/I;1 MHOT'OYJICHOB  JIs1  pCHICHUSA
Pa3siIMUHBIX 3ada4 K3 MAaTCMAaTUKH, CMCKHBIX IIPEAMCTOB, U3

peanbHON MPaKTUKU

2.7

Hcnonbi3oBath CBOMCTBaA CTEIIeHEH C HaTypaJIbHbIMU

MoKa3aTesIMH [T IpeoOpa30BaHus BHIPAKEHHUN

YpaBHEHHUs 1 HEPABEHCTBA

3.1

Pemrats nuHeElHbIE YpaBHEHUS C OJHOM IIEPEMEHHOM, IPUMEHSIS
IIpaBWIa Iepexoja OT UCXOJHOTO YPaBHEHUS K PAaBHOCHIBHOMY

eMy. [IpoBepsTs, ABIETCS 1M YUCIIO KOPHEM YPAaBHEHMS

3.2

[IpumensaTh rpaduuyeckue MeTOJbl IMPH PpEIIeHUH JUHEHHBIX

YPaBHEHUU U UX CUCTEM

33

[TogOupate mnpuMepsl Map 4YHCEN, SBISIOMIMXCA PEHICHUEM

JIMHENHOT O YpaBHCHUS C ABYM: IICPCMCHHBIMU

34

Ctpouth B KOOPAWMHATHOM IIJIOCKOCTH TpaduK JTUHEHHOTrO
YpaBHEHHS C JABYMS TI€PEMEHHBIMHU; TMOJIB3YSICh TpaduKOM,

MNPUBOAUTH IIPUMCPBI PCHICHUA YPABHCHU

3.5

Pemarp cuctembl [JBYyX JIMHEHHBIX YypaBHEHHUH C JBYyMs

NEPEMEHHBIMH, B TOM YHCIIE TpadUuecKu

3.6

CocraBnaTh U pewmaTh JUHEHHOE YpPAaBHEHUE WIH CHUCTEMY

JUHEHHBIX ypaBHEHUH 110 YCIOBUIO 3aJaud, UHTEPIPETUPOBATH B




COOTBECTCTBHH C KOHTCKCTOM 3aJa4u HOHy‘IGHHBIfI peE3ybTaAT

Koopaunats! u rpapuku. ®yHkunu

4.1

N306pakaTh Ha KOOPIMHATHOM MPSMON TOUKH, COOTBETCTBYIOIINE
3aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH, MHTEPBaJIbl, 3aIIUCHIBATH

YHUCJIOBBIC ITPOMCIKYTKHU HaA anre6pa1/1quK0M SA3BIKC

4.2

OTMeuaTh B KOOp,Z[HHaTHOfI IINIOCKOCTHU TOYKHU IIO 3aJaHHBIM

KOOpJAMHATAM

4.3

Crpouts rpaduku muHeHbIX ¢GyHKIUHA. CTpouTh rpadux

bynkiun y = x|

44

OnuceiBaTh ¢ MOMOUIbIO (YHKIMHA H3BECTHBIE 3aBHCHMOCTH
MEXKIy BEJIMYMHAMH: CKOPOCTb, BpEMS, PACCTOSHHE, LEHY,
KOJINYECTBO, CTOMMOCTb, HPOHM3BOJIUTEIBHOCTb, BpeMs, O00BEM

paboTsl

4.5

HaxonuTe 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumaThs Tpaduueckuii cnocoO TMpencTaBleHUs W aHAIU3a
nHpOpMalKHY, U3BJIEKaTh U UHTEPIPETUPOBATh MH(POPMALUIO U3

rpauKOB peasbHBIX MPOLECCOB U 3aBUCUMOCTEM

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00IIIET0
o0pa3zoBaHus

1

Yyiciia ¥ BEIYUCIICHUA

1.1

Hcnons3oBaTh Ha4YaJIbHBIC  MPCACTABJICHUA (o) MHOXKECTBE
JEUCTBUTEIBHBIX YHCET A CpaBHCHHA, OKPYIJICHUA U
BBIqHCHeHHfI, I/1306pa)KaTb HeﬁCTBHTeHBHBIe YyHucCjla TOYKaMH Ha

KOOPAMHATHOU MIPSAMON

1.2

[IpuMeHsATh TOHATHE apUPMETUYECKOrO KBAIPATHOIO KOPHI,
HaXOJUTh KBaJpaTHbIE KOPHH, UCIOJb3ys MPU HEOOXOIUMOCTU
KaJbKyJSATOP,  BBIIOJHATHE  HpeoOpa3oBaHUS  BBIPAKEHHIA,

coepKalluX KBaIPaTHbIE KOPHU, UCITOJIb3Ys CBOMCTBA KOPHEN

1.3

Hcrmonp30BaTh 3amucy OOJIBIIMX M MaJIbIX YHCEI C IIOMOIIBIO




JECATUYHBIX Apo0eit u creneHel uncna 10

AnrebpanyecKkue BEIPaKECHHUS

2.1

HpI/IMeHSITB MNOHATHUEC CTCIICHU C LCJIBIM ITOKA3aTCJICM, BBITIOJIHATH
Hp606p330BaHI/IH BBIpa}I(eHI/Iﬁ, coacCpiKaux CTCIICHU C LCJIbIM

II0Ka3aTcjiIcM

2.2

BBINONMHATE TOXXIECTBEHHBIE MPEOOpPa30BaHMs PALMOHATBHBIX
BBIPQKCHUII HAa OCHOBE MPABWJ JIEUCTBUI HaJl MHOTOWICHAMHU M

anreOpandecKuMu ApoOsSIMHU

2.3

PacknaaniBaTh KBa,[[paTHLIfI TpéX‘-IJ'IeH Ha MHOXXHTCIIN

24

[IpumensaTs npeoOpa3oBaHMs  BBIPAKEHUH A pEIICHUs
pa3IMyYHBIX 337a4 W3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, W3

peanbHON MPaKTUKU

ypaBHeHI/Iﬂ H HCPAaBCHCTBA

3.1

Pemrate J'IHHefIHbIe, KBaJpaTHbIC YPABHCHUA H PAOWOHAJIbBHBIC
YpaBHCHUA, CBOAAIIHUECA K HHUM, CHUCTCMbI ABYX ypaBHeHI/Iﬁ C

ABYMA ICPCMCHHBIMHA

3.2

[IpoBoauTh mpoCTEHIIME HUCCACTOBAHUS YPAaBHEHUH U CHUCTEM
ypaBHEHMH, B TOM 4YHCIE C MpUMEHEHHEeM Trpaduyeckux
npejacTaBieHuil (ycTaHaBIMBaTh, MMEET JIM YypaBHEHUE WIU

CUCTEMA YPaBHEHHM pELIEHMs], €CIIU UMEET, TO CKOJIBKO, U ITPOYEE)

33

Ilepexoauth OT CiIOBEeCHOM (OPMYTUPOBKM 3amaud K €&
areOpanyeckoil MOJAEIM C IMOMOIIBIO COCTaBJIECHUS YPABHEHUS
WIM CUCTEMBI YPAaBHEHMH, MHTEPIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yabTaT

34

[IpuMeHATH CBOMCTBAa YHMCIOBBIX HEPABEHCTB I CpPaBHEHMS,
OLICHKH, PEeIIaTh JIMHEWHBIE HEPABEHCTBA C OJHON IEPEMEHHON U
UX CHCTEMBI, J1aBaTh TIpaHUuUEcKyl0 WJUIIOCTPALIMI0 MHOXKECTBA

peH_ICHI/Iﬁ HEPaBCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIUU

4.1

[Tonumarps ¥ HCHONB30BaTh (YHKIMOHATIbHBIC MOHATHS U S3BIK
(TepMHHBI, CUMBOJINYECKHE 0003HAUEHHUSI ), ONIPEICIISITh 3HAUCHHE
GYyHKIMM TIO0 3HAUEHHUIO apryMeHTa, ONpEeNeNiTh CBONCTBA

¢byskumu 1o e€ rpaduky




Crpouts rpaduku 371€eMEeHTapHbIX PYHKIMHA BUJA:

y =k/x
4.2 );
kix
, Y =X% y =X, y = |X|, OIUCHIBaTh CBOMCTBA YNCIOBOW (PYHKIIUH IO
e€ rpaduky
9 KIIACC
Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOI'O 00111er0
pe3yJbTarTa oOpa3oBaHus
1 Yuciia 1 BBIYUCIICHUS
- CpaBHUBATH U yHOPSA0YMBAThH PALIMOHAIBHBIE U UPPAIIMOHATILHBIC
' qucna
BoinonusaTe apudmeTnueckue JEHCTBUS C  palMOHAJIbHBIMU
1.2 YHCIIaMH, COYeTass YCTHhIE M MHUCHhMEHHBIC MPHUEMBI, BBIIOJIHATH
BBIYHCIICHHSI C UPPAITMOHAIBHBIMU YUCTIAMU
3 HaxoauTs 3HaueHNs cTeneHe ¢ 1eNbIMU MMOKa3aTeIsIMU U KOPHEi,
' BBIYHCIISITh 3HAUCHUS YUCIIOBBIX BBIPAKCHHIA
L4 OKpyrisaTh JI@HCTBUTENbHBIE YHWCIA, BBINOIHATH MPUKHUIKY
' pe3ysbTata BEIYMCICHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUN
2 VYpaBHEHUS 1 HEPABEHCTBA
Pemarp nuHEWHBIE W KBaJIpaTHBIC YpaBHEHUS, YPaBHCHWSI,
2.1 CBOISIIMECS K HHUM, TMPOCTEHIIHEe IpOOHO-pallMOHATBHBIC
ypaBHEHUs
Pemate cucteMbl JBYX JIMHEHHBIX YpPAaBHEHMH C JABYMs
2.2 MIEPEeMEHHBIMH M CHUCTEMBI JBYX ypaBHEHUH, B KOTOPBIX OIHO
ypaBHEHUE HE SIBISIECTCS JTMHEHHBIM
2.3 Pemate TekcTOBBIE 3amauu  anreOpamdecKUM CIIOCOOOM  C




IIOMOIIIBIO COCTABJICHUA YPABHCHUA UJIN CUCTEMBI IBYX ypaBHGHI/Iﬁ

C ABYyMs INIEPEMEHHBIMU

24

[IpoBoaNTHE NpOCTEHIINE HCCIECAOBAHUSA YPABHEHUNM U CHUCTEM
YPaBHEHMH, B TOM 4YHCI€ C IPUMEHEHHEM IpaduyecKux
IIPEJCTaBICHUN (HallpUMep, yCTaHABIMBATh, UMEET JIU YpaBHEHUE

WM CUCTEMA YPaBHEHUH PEIICHHUS, ECIIM UMEET, TO CKOJIBKO)

2.5

Pemrate uHeHHEBIC HCPAaBCHCTBA, KBaJApaTHbIC HCPABCHCTBA,
1/1306pa>1<aTb pCmICHUC HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ,

3aIMUCbIBATh PCHICHUEC C IIOMOLIIBIO CUMBOJIOB

2.6

Pemars cucTtemMbl THHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOHAOMIUEC KBAAPATHOC HCPABCHCTBO, I/1306pa)KaTb peuicHuc
CHUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpﬂMOfI, 3alMUCbIBaTh pCIICHUC

C IIOMOIIIbXO CHMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELLICHUM PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

PacmiosnaBate  QyHKIMH uW3y4eHHBIX BUAOB. IlokaspiBaTh
CXEMAaTHUYECKH pPAacIoj0KeHHEe Ha KOOPAMHATHOM IIOCKOCTH
rpadukoB QyHkuui Bupa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAYEHUH KOA(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA

byHKIHi

3.2

[loka3biBaTh CXEMaTHMUYECKHU pACIOJOKEHUE HA KOOPIMHATHOU
TUTOCKOCTH TpaduKoB PyHKIWH Buaa y = VX, y = |X| ¥ ONUCHIBATh

cBoicTBa (PyHKITUH

33

Crpouth u m300paxaTh CXeMaTHYECKH IpaduKyd KBaIPaTHUHBIX
(yHKIMI, OMUCHIBATH CBOMCTBA KBaJPaTHYHBIX (PYHKIIUH TO WX

rpadgukam

34

PacnioznaBath kBagpaTHuHyto GYHKIHUIO IO popMyJie, MPUBOAUTH
MpUMephl KBaIpaTUYHBIX (PYHKLIUN U3 peabHOM KU3HU, HUBUKH,

reOMETPUH

ApudmeTnueckasi 1 reOMeTpUYecKas Iporpeccuu

4.1

Pacnio3naBath apu(MeTHUECKYIO U TEOMETPHUUECKYIO TPOTPECCUU




MIPU Pa3HBIX CIIOCO0AX 3a/IaHUs

BrInoHATE BEIUMCIICHUS C UCIIOJIL30BaHUEM (I)OpMyJI n-ro 4jicHa

4.2 apru(METHIECKON U TE€OMETPUIECKOM POTPECCUi, CYMMBI IIEPBBIX
N WICHOB
13 N300pakaTh ~ WiEHBl  IOCJIEAOBAaTENILHOCTH  TOYKaMH  Ha
' KOOPJMHATHOW IIOCKOCTH
Pematp 3ajauu, CBSI3aHHbBIE c YHCIOBBIMU
4.4 MOCJIEZIOBATEIBLHOCTSAMH, B TOM YHCIIE 3a7jaul U3 PeaIbHOM KU3HU

(C ICTIONTE30BaHUEM KAIIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KITACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 Yucna v BBIYUCICHUS
Jpobu 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEXO0/1 OT OJIHOM (POPMBI 3arucu
1.1 npobeit x apyroi. IloHsATHE pallMOHAIBHOTO YUCIIA, 3aIKCh, CPAaBHEHHE,
YIOPSAI0YMBAHUE PALMOHAIBHBIX YHCEI
1o Apudmerndeckue IeHCTBHS ¢ pallMOHATBHBIME YHCIIaMH. Perienue 3a1aq
' U3 peasbHOU MPaKTUKK HA YaCTH, HA POOH
13 CremneHb ¢ HaTypaJbHBIM TOKa3aTeNeM: OINpeaeNieHue, Ipeodpa3oBaHue
‘ BBIPOKECHHI Ha OCHOBE OTPEICTICHUS, 3aIMICh OOIBIIIX YUCET
[IpotieHTHI, 3aMUCh MPOIICHTOB B BUE APOOH U ApOOH B BUE MPOIIEHTOB.
1.4 Tpu OCHOBHBIE 3aJaud Ha MPOLIEHTHI, pPELIEHUE 3aJad W3 PpeajbHOUI
MPaKTUKH
s [IpuMeHeHne TPU3HAKOB JETUMOCTH, pPa30KEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCET
L6 PeanbHble 3aBUCMMOCTH, B TOM 4Hcle TMpsMas U oOpaTHas
' MPOTOPIIUOHAIIBHOCTH
2 AnrebpanyecKue BhIpaXKEHUs
51 IlepeMeHHbBIE, YHCIOBOE 3HAYCHUE BBIPAXKEHUS C  IIEPEMEHHOM.
. JlommycTuMble 3HaUYCHUSI TIEPEMEHHBIX
25 [IpencraBineHne 3aBUCUMOCTH MEXIy BEIUYMHAMHU B BHUJE (POPMYIIHL.
' Boruncnenus no popmynam
53 [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHHUI, TOXKIECTBEHHO paBHbIE
' BBIPKCHHUS
2.4 CBoiicTBa CTENEHU C HATYpPaJIbHBIM MOKa3aTeIeM
55 Onnounensl u  MHorowieHol. CreneHb MHorowieHa. CloxeHue,
' BBIYMTAHUE, YMHOKEHUE MHOTOWJICHOB
2.6 @opmyJibl COKPAIIEHHOTO YMHOMKEHHS: KBaJApaT CyMMBbI W KBajpar




pasHoctu. dopMyna pa3HOCTH KBaJApaToB. Pa3inokeHne MHOTOUYJIEHOB Ha
MHOHUTENN
3 YpaBHeHus
11 VYpaBHEHHE, KOPEHb ypaBHEHHs, NpaBuUiia MpeoOpa3oBaHUsl ypaBHEHUS,
' PaBHOCHUIIBHOCTb YPaBHEHUI
12 JIuneliHoe ypaBHEHHE C OJHOW IIEPEMEHHOM, YUCJIO KOPHEU JIMHEHHOIO
' ypaBHEHUS, PEUICHNE TUHEWUHBIX YPaBHECHUH
13 CocraBineHrue ypaBHEHUW MO YCIOBHUIO 3aJaud. PelieHne TEeKCTOBBIX
' 3a/1a4 ¢ MOMOIIBIO0 YPaBHEHUN
34 JluHeiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK
Cucrema JIByX JIMHEWHBIX YPaBHEHUH C IByMsl IEpEMEHHbIMU. Perenue
3.5 CUCTEM YypaBHEHUH crnocoOoM mojcTaHOBKU. I[lpumepsl pemeHus
TEKCTOBBIX 33]1a4 C IOMOIIbIO CUCTEM YPABHEHUI
4 Koopaunate! u rpadpuku. @yHKIUN
4.1 Koopaunara Touku Ha psiMoi
42 YucioBele npoMexyTKH. PaccrosHume Mexay JOByMs — TOYKaMU
' KOOPJIMHATHOU IIPSIMOM
43 [IpsimoyromnbHas cuctema kKoopAauHaT, ocu Ox u Oy. Abcuucca 1 opauHaTa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
14 [Ipumepsl rpadukoB, 3anaHHbIX (opmynamu. UYUtenue rpadpukon
' peanbHBIX 3aBUCUMOCTEN
4.5 [Tonsitne pynkuuu. ['paduk Gynkuu. CBoricTBa PyHKIUH
4.6 Jluneiinas pynkmus, e€ rpaduk. 'paduk GyHKINN ¥ = [X]|
47 ['padpuueckoe pernieHne JIUHEWHBIX YpaBHEHUH W CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

Yucna 1 BEIYUCIIEHUS

1.1

KBanpaThbiii kopenb u3 uucia. IloHdarue 00 uppanMoOHAIBHOM 4YHCIIE.

]_ICCSITI/I‘IHBIG HpI/I6J'II/I)KeHI/I$I HppaluOHAIIBHBIX YUCEII




CpolicTBa apu(METHUECKUX KBAaJIPATHBIX KOPHEM M MX NPUMEHEHHUE K

1.2 npeoOpa3oBaHUIO  YHUCIOBBIX  BBIPQKEHUH M BBIUMCICHUSM.
JlelicTBUTENBHBIC YHCTIA
13 Cremnenp ¢ LenbIM MokaszareneM u e€ coicTBa. CraHgapTHas 3amluch
' qucia
2 Anrebpanyeckue BhIpaXKEHUS
1 KBazmpaTHblil TpEXWIEH, pa3JIO)KEHHE KBaJApPaTHOIO TPEXUWIEHA Ha
' MHOKUTENH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO ainredpanyeckoi Apoou
23 CrnoxeHue, BBIYMTaHHE, YMHOKEHHE, JI€JICHUE anredpandyeckux apooei
24 PanmonanbHble BEIpaXXeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHUs U HEpABEHCTBA
11 KBagpatHoe ypaBHeHue, (opmysia KOpHEHl KBaJpaTHOIO YypaBHEHMS.
' Teopema Buera
3.2 Pewienne ypaBHeHUl, CBOAAIMXCA K JIMHEWHBIM U KBaJPAaTHBIM
33 [Ipocteiimue qpoOHO-palMOHaIbHbBIE YPaBHEHHS
I'paduueckas uHTepHpeTalys ypaBHEHMH C JBYMs NEPEMEHHBIMU U
34 CHUCTEM JIMHEWHBIX YpPaBHEHHH C JByMs IlepeMeHHbIMHU. [Ipumepsl
pEILIEHUs] CUCTEM HEJIMHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
3.5 Pemienune TekcTOBBIX 3a7jau alre0pandeckuM crocoooM
3.6 UucoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0JHOM TTEPEMEHHOM
3.8 PaBHOCWIIBHOCTD HEPABEHCTB
3.9 JIuHeiiHble HEpAaBEHCTBA C OJJHOW MEPEMEHHOMN
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJAHOM IEPEMEHHOM
4 OyHKIUH
il [onarue Qynkuuu. OOIACTh ONpeNeNeHUuss ¥ MHOXKECTBO 3HAYEHHI
. ¢byukun. CriocoObl 3a1anus GyHKIUN
4.2 I'padux Gpynkuun. YreHre cBOMCTB GYHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB QyHKIUH, OTPAKAIOMINX pPeaTbHbIC MPOIECChHI
44 @OYHKIMM, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPLUOHAIIbHBIE

3aBUCHUMOCTH, UX Fpa(l)I/IKI/I




4.5

@yHKIHH Y =x7 Y = X7

4.6 OyHKIHA Y = X, ¥ = [x]
4.7 ['padmyeckoe penieHne ypaBHEHHI U CUCTEM YpPaBHEHHM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
. ParonanbHble 4ncna, UppalMOHANBHBIC YMCIIA, KOHEYHbIE U OCCKOHEUHbBIE
' JIECATUYHBIE POOU
MHO)K€eCTBO JICHCTBUTENBHBIX YHCEN, JCUCTBUTEIbHBIC 4YHCIA KakK
- OecKOHEYHbIE JIeCATUYHBIE OpoOH. B3auMHO OAHO3HAYHOE COOTBETCTBHE
‘ ME¥KJly MHOXECTBOM JICHCTBHUTENBHBIX YHCEI U KOOPAWHATHOW MPAMOA.
CpaBHEHHE 1EUCTBUTENBHBIX YHCEIT
1.3 ApudmeTndeckue ASHUCTBUSA ¢ JCHCTBUTEILHBIMU YHCIIAMA
W3mepenusi, npulOimxeHus, olueHKU. Pa3Mmepbl 0OBEKTOB OKPYIKAIOLIETO
14 MUpa, ATUTEILHOCTh MPOIECCOB B OKpykawimeM mupe. [Ipubmmxéanoe
' 3HaYeHHE BEJIMYUHBL, TOYHOCTb MNpuOIMKeHus. OKpyrieHue 4Yuces.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHUN
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHOU
2.2 JIuneitnoe ypaBHeHue. PenieHue ypaBHEHUMN, CBOIAILIMXCS K JJUHEWUHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIIIMXCS K KBAIPATHBIM
54 bukBangpatHoe ypaBHeHue. [Ipumepbl pelieHusi ypaBHEHUM TpeThbed M
. 4ETBEPTOU CTEIICHEN Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemenue npo6GHO-paIiOHATBHBIX YPaBHEHHHA
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHEHHE ¢ ABYMS NIEPEMEHHBIMH U €ro rpaduk
2.8 Pewenue cucreM OBYX JIMHEHWHBIX YPaBHEHUMN € ABYMS IEPEMEHHBIMU
29 Pemenne cucteM IByX ypaBHEHMI, OHO U3 KOTOPBIX JUHEHHOE, a APyroe
. — BTOpPOM CTEIICHU




2.10

['padmueckas MHTEpIpETALIUS CUCTEMbBl YPAaBHEHUH C IBYMsI IEpEMEHHBIMU

2.11

Pemenre TekCTOBBIX 3a71a4 anreOpanyeckuM CrocoooM

2.12 UYuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PeleHne TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.14 Pewienue cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEHCTBa
516 I'paduueckas uHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JIByMs
' NePEMEHHBIMU
3 OyHKINUU
11 KBanpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIUHATEI
' BEPLIMHBI 1apa0oJibl, 0OCb CUMMETPUHU IapadoJIbl
3.2 I'paduku bynxumit y=kx, y=kx+b u ux cBoricTBa
33 I'paduku pynkuuii y=k/x, y = x*> u ux cBoiicrBa
34 I'paduku pyHkuumii , 1 UX cBOKCTBA
4 YucnoBble NOCIEA0BATENBHOCTH
Onpenenenre U crnocoObl 3aJaHUSl YHCIOBBIX IOCIEA0BATEIBHOCTEH.
4.1 3agaHue NOoCIeI0BaTeIbHOCTH PEKYPPEHTHOM hopMytoii u popmynoit n-ro
qJieHa
4o Apudmeruueckas nporpeccus. PopMynbl n-ro 4ieHa apupMeTHIecKon
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB
43 ['eomeTtpuueckass mporpeccusi. PopMylibl 7-T0 4jI€Ha T'€OMETPUUYECKOM
. IIPOIPECCUH, CYMMBI IIEPBBIX /1 YIEHOB
N300pakeHre 4IeHOB apU(PMETHUECKON M IeOMEeTPHUUECKOW MpOorpeccuii
4.4 TOYKAMHU HAa KOOPJMHATHOM IJIOCKOCTH. JIMHEHMHBIN M SKCIOHEHIMAIbHBII
pocT
4.5 CJ10KHbBI€ TPOLEHTHI




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIEeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3y/ibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOIrPaMMbl
OCHOBHOTI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSAMHU: MHOXECTBO, TOJMHOKECTBO,
OTepaluy HaJ MHOXKECTBAMH; YMEHUE ONEPUPOBATH MOHATUAMU:
rpad, cBs3HBIN rpad, 1epeBo, HUKI, IPUMEHATh UX IPU PEIICHUN
3aa4; yMEHHE HCIOJIb30BaTh Trpadudeckoe TNpeacTaBICHUE
MHOKECTB JIJIsl OMHMCAHUS peajbHBIX MPOLECCOB U SBICHUH, MpU

pelIeHnH 3a1a4 U3 IpyruX yueOHbIX IPEAMETOB

YMeHue onepupoBaTh IOHATHUAMH: OIPEACICHUE, AKCUOMa,
TEOpeMa, J0Ka3aTeIbCTBO; YMEHHME pACIO3HABaTh HCTUHHBIE U
JIO’KHBIE BBICKA3bIBAHMS, IPUBOJAUTH IPUMEPBI U KOHTPIIPUMEDHI,

CTPOUTH BbICKA3bIBAHUA U OTPHULIAHUA BBICKA3bIBaHUU

YMeHne onepupoBaTh MOHATUSAMH: HATYPAIbHOE YUCIIO, TIPOCTOE
U COCTaBHOE YHUCJO, ACIUMOCTh HATypajbHbIX YUCEN, MPU3HAKU
JETUMOCTH, 1IEJI0€ YHUCII0, MOYJIb YUCIa, OOBIKHOBEHHAS APOOh U
necsThuuHas ApoOb, CTaHIAPTHBIM BHUJA 4HCIA, paIlMOHAJIbHOE
YHCII0, UPPALMOHATIBHOE YMCIIO0, apu(METUYeCKUuil KBaJpaTHBIN
KOpEHb; YMEHHUE BBINOJIHATh JEUCTBUS C YUCIaMH, CPABHUBATh U
YIOPSIIOYMBATh YHCIIA, TPEACTABIATh YMCIAa Ha KOOPJAMHATHOU
NPsIMOM, OKPYTJIATh YKCIA; YMEHHE JENaTh MPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

VYMmenne OICpHUpPOBATH IIOHATUAMMU. CTCIICHb C I CJIbIM
nokasaresnem, apuMETHYCCKUI KBaIpaTHBIH KOPEHb, MHOTOYJICH,
anreOpanyeckast JpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM
HATYpaJbHON CTETNCHU OOJIbIIC CIUHMIIBI, YMEHHUE BBIMOJIHATh
pacuétel 1o ¢opMmyliaM, TpeoOpa3oBaHUs IICNBIX, JPOOHO-
pallMOHANBHBIX ~ BBIPAKCHUH UM BBIPAKCHUH C  KOPHSIMH,
pa3loKEHUE MHOIOYWICHa Ha MHOXHUTEIH, B TOM YHCIE C

HCIIOJIBb30BaHUCM q)OpMy.]'I Pa3HOCTU KBAJAPATOB U KBaJIpaTa CyMMbI




U pa3HOCTHU

YMeHHne onepupoBaThb IOHATUSAMH: YHCIOBOE  PABEHCTBO,
YpPaBHEHHE C OJHOW IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOW; YMEHHME peularb JMHEWHbIE U
KBaJ[paTHbIE ypaBHEHMs, IPOOHO-pALlMOHAJIbHBIE YPABHEHUS C
OJIHOM TIEPEMEHHOM, CHUCTEMBl JBYX JIMHEWHBIX YypaBHEHUH,
JMHEWHbIE HEpaBeHCTBA M UX CHCTEMbI, KBaJpaTHble M JPOOHO-
palroOHaIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM 4YHCIIE
IIPY PEIIEHUH 3324 U3 JPYTUX IPEAMETOB U MPAKTUYECKUX 3aa4;
YMEHHUE HUCIIO0JIb30BATh KOOPANHATHYIO MPAMYIO U KOOPAUHATHYIO
IUIOCKOCTh JUIsl M300paKeHUsl pEeIIeHU ypaBHEHHH, HEPABEHCTB

n CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIHS, Tpapuk (QyHKIHH,
HyIM (YHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, NPOMEXKYTKU
BO3pacTaHus, yObIBaHMs, HAUOOJbIIEE U HAaUMEHbIIEe 3HAUYCHUS
GyHKIIMM;  yMEHHE  ONEpPHpOBaTh  HOHATHAMH:  IpsMast
PONOPIMOHATBHOCT,  JIMHEHHAs  (QYHKUMS, KBaJpaTHYHAsS
(dbyHKkIEs, oOpaTHas MPOMOPIIMOHATILHOCTH, TapadoJa, Tunepooa;
YMEHHUE CTPOUTH Tpapuky GyHKIMNA, UCIIOTB30BATh TpauKH A
ONpEeAEIICHUsI CBOMCTB MPOIECCOB U 3aBUCUMOCTEM, JJIsI PEIICHUS
3a7a4 U3 APYrux y4eOHBIX IPEIMETOB U peabHON KU3HU; YMEHUE

BBIpaXKaTh GOpPMYJIaMU 3aBUCHMOCTH MEXAY BEIMUYNHAMU

VYMeHme ONneprupoBaTh IIOHATUAMMU: I10CJIEA0BATECIIBHOCTD,
apupMeTHyecKass W TeOMEeTpUYecKas NPOTrpeccu; yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIIEIOBATEILHOCTEN, (POPMYJIIBI CyMMBI
U o0lIero 4yjeHa NMpH pELIeHUH 3a/ady, B TOM YHUCIIE 3a/ad M3

JIPYTUX YYEOHBIX MPEIMETOB U PEaIbHOM JKU3HU

YMeHue pemath 3a7aud pa3HbIX THUMNOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJM W YacTH, JBM)KEHHE, padoTy, LEeHy TOBapOB U
CTOMMOCTb IIOKYINOK M YCIyI, HaJOTd, 3afadyd u3 oO0aactu
yHnpaBJIeHUs] JHUYHBIMU U CEeMEHHBIMH (DUHAHCAMHU); yMEHUeE
COCTaBJISITh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI I10
YCIOBUIO 3a/add, MHCCIEN0BaTh IIOJYYEHHOE pELICHHE U

OLICHUBATh HpaBILOHOI[O6HOCTI) IMOJIYUCHHBIX PE3YJIbTATOB




YMeHue omnepupoBaTh MOHATUSIMH: (QUIYpa, TOUYKa, OTPE3OK,
npsiMas, JIy4, JOMaHas, yroj, MHOTIOYIOJbHUK, TPEYIOJIbHHUK,
paBHOOEIPEHHBII 51 PaBHOCTOPOHHUH TPEyTrOJbHUKH,
NPSIMOYTOJIbHBIN TPEyroNbHUK, MenaHa, OMCCEeKTpHca U BBICOTA
TPEYroJbHUKA, YETHIPEXYTOJBHUK, MapajjiesiorpamMm, pomo,
NpSIMOYTOJIBHMK, KBajpaT, Tpameuusi; OKpPYXKHOCTb, KpYT,
KacaresibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (QUIYypaMu;
YMEHME PeIlaTh 3a7a4u, B TOM YUCJIE U3 TIOBCEIHEBHOM KU3HU, HA
HaxOXKJICHHE TE€OMETPUYECKMX BEIWYUH C [PHUMECHEHUEM

W3YYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue onepupoBaTh MOHATHUSMH: PaBEHCTBO (DUTYP, PABEHCTBO
TPEYroJbHUKOB,  MNApAIENIFHOCTh W MEPIEeHAMKYISIPHOCTH
OPSMBIX, YTOJI MEXAY NPSMBIMH, TEPIEHINKYISAp, HAKIOHHASI,
MPOEKIMs, Togooue Gpuryp, mog0OHbIE TPEYTOIBLHUKH, CHMMETPHUS
OTHOCHTENBHO TOYKM M TpPSIMOH; YMEHHE paclio3HaBaTh
PaBeHCTBO, CUMMETPHIO U monobue (uryp, mapaniensHOCTh U

MEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh NOHATHUSAMHU: JJIMHA, PACCTOSHUE, YTOJI
(BesMuMHA yTi1a, CHHYC M KOCUHYC YIJIa TPEYTOJIbHUKA), TUIOIA/b;
YMEHHE OLIEHUBaTb pa3Mepbl MpPEeIMETOB U OOBEKTOB B
OKpY’KalolIeM MHpPE; YMEHUE MPUMEHATh (OpMYIIBl IEpUMETpa U
IUIONIAIM MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH M IUIOLIAIA
Kpyra, oObemMa MpsSMOYTOJBHOTO TMapajuleenunesia; yMeHue
IPUMEHATh IIPU3HAKUA PAaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O
cymme yIJIOB TPEYIroJbHUKA, TEOpeMy [Tudaropa,
TPUTOHOMETPUYECKHE COOTHOIIEHUS JJI BBIYHACICHUS JUIMH,

pacCTOSIHUM, TJIOIIANEH

12

YMmenue wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOWHAIMH,
MIPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJEKTPOHHBIX CPEICTB IO TEKCTOBOMY WIH

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHHe onepupoBaTh IOHATHUSMH: NPSIMOYIOJIbHAs CHCTEMA
KOOPJMHAT, KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,

IMPOU3BCACHUC BCKTOpa Ha 4YHCIO, CKAJAAPHOC IIPOM3BCIACHUC




BCKTOPOB, YMCHHC HCIIOJb30BaTb BCKTOPBI W KOOPAWHATHI JIA
NpEACTABJICHUA JaHHBIX U PCHICHUS 3a1a4, B TOM YHUCJIC U3 JPYT'UX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

14

VYMmenne ONCprUpOBaATh IOHATUAMM: CTOJIOMKOBEIE U KpPYTOBLIC
JMarpaMMbl, TaOJMIBI, CpelHee apupMeTHYecKoe, MEIuaHa,
HauOOJbIlIee ¥ HAWMEHBIIEEC 3HAYCHHS, pa3MaX YHCIOBOTO
Habopa; yYMEHHUE U3BJICKATb, UHTEPIPETUPOBATH u
peoOpa3oBEIBATH HH()OPMAIIHIO, TIPECTABICHHYIO B TA0IHIIAX U
Ha JMarpaMMax, OTPaXKAIOIIYI0 CBOWCTBA W XapaKTEPUCTUKU
PCaIbHBIX IMPOLECCOB U ﬂBHeHHﬁ; YMCHHUEC pacClliO3HAaBAaThb

HU3MCHYUBBIC BCIIMYHUHBI B OKPYKAarOIIEM MUPE

15

YMeHHe onepupoBaTh MOHATUSIMH: CIIYYaHHBIA ONBIT (CITy4YalHbIN
SKCIEPUMEHT), JIEMEHTApHOE COOBITHE (BJIEMEHTAPHBIM HCXO[)
CIIy4aifHOTO OIbITa, CIy4aiiHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTHU CITYYAHBIX COOBITUN B OIBITAX C
PaBHOBO3MOXKHBIMHM ~ JJIEMEHTApHBIMU  COOBITUAMHU;  yMEHHE
pemaTh 3aJa4d METOJIOM OpraHM30BaHHOrO Iepedopa H ¢
WCIIOJIb30BaHWEM IMpaBWJIa YMHOXKEHHUS; YMEHHE OIlIeHHUBATh
BEPOSITHOCTH pPEaJbHBIX COOBITUN W SIBJICHUW, MOHUMATH POJIb
MPAKTUYECKH JIOCTOBEPHBIX M MaJIOBEPOSITHBIX COOBITUH B
OKPY’KaloIlleM MHpEe U B JKU3HU; 3HAKOMCTBO C TIOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHUCEI

" Cro pOJibI0 B MAaCCOBLIX SABJICHUAX

16

YMmenue BBIGI/IpaTB HO,Z[XOI[SIH_II/Iﬁ I/I3y"ICHHLII>'I MCTO IJIA pCIICHUA
3aaa4u, IpUBOAUTD IIPUMEPBI MATEMATHUICCKUX SaKOHOMepHOCTeﬁ
B HOpUPOAC W IKHU3HH, PACIO3HABATH MPOABJICHUC 3aKOHOB
MaTEMaTUuK B HMCKYCCTBC, ONMCBIBATH OTACIIBHBIC BBIAAIOMIUCCS
PE3yJbTaThl, MOJYUYCHHBIC B XOIC PAa3BHUTHA MATCMATUKHU KakK
HAayKH, INPpUBOIUTH HNPHUMEPLI MATCMATUUYCCKUX OTKpBITI/Iﬁ n ux

aBTOPOB B OTE€UYECTBEHHOU U BCCMI/IpHOﬁ HUCTOpUHn




HHEPEYEHDB 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA

OI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

1 Yucaa v BEIYUCIICHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku JeMMOCTH HETbIX YUCET

- OOBIKHOBEHHBIE W  JIECATUYHBIE JApOOW, TPOIEHTH, OECKOHEUHBIE
' MepuoAnYecKe 1podu

13 PanvonaneHbie uymcna. ApudMeTHYECKHE Olepaldd ¢ paldiOHAIbHBIMU
' YHCIIaMU

L4 JleticTBuTenbHbIe Yncia. ApudMeTHIecKre onepamuu ¢ 1eiCTBUTEIbHBIMU
. YHCIIaMU

s [TpubmmxE€HHBIC BBIYMCICHUS, TTpaBUjla OKPYTJICHUS, TIPUKUKA U OIICHKA
' pe3yabpTaTa BEIYMCICHUN

2 Anrebpanyeckue BbIpaKeHUS

2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAKEHUS C IEPEMEHHBIMU )

55 Crenenb c 1eabIM Moka3aresieM. CTeneHb ¢ pallMOHAIbHBIM MTOKa3aTelIeM.
. CBOICTBa CTEIICHU

2.3 MHoOro4jIeHbI

2.4 Anrebpanyeckas qpoob

55 Apudmernueckuii  KOpeHb  HaTypaibHOM  cremenu. [leiictBus ¢
' apupMeTHIECKUMU KOPHSIMH HATypPaITbHON CTCTICHH
3 YpaBHEHUs 1 HEpABEHCTBA

3 ensie u apoOHO-panoHanbHbIe yYpaBHeHHs. CHCTEMBl U COBOKYITHOCTH
' ypaBHEHUH

35 Henbie u 1poOHO-panMoHaIbHbIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEpPABEHCTB

33 Penienne TekCTOBEIX 33124

4 YucIoBBIC TIOCIICIOBATCIEHOCTH

4.1 ITocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEH




Apudmernueckass U reomeTpuyeckas mnporpeccurd. Popmylnia CIOXKHBIX

4.2
IIPOLICHTOB
5 OyHKIHUH
@Oynkius, cnocoObl 3amanus ¢yHkuuu. [paduk ¢yHkumu. OO6nacTb
OTpeNleNIeHus W MHOXECTBO 3HaueHMd (ynkimun. Hymu QysKmm.
5.1 [IpomexyTku 3HaKOMOCTOSIHCTBA. [IpoMEXyTKM MOHOTOHHOCTH (DYHKIIHU.
MakcumyMbl W MUHMUMYMbl GyHKuuMu. HawuOGonpliee u HauMmeHblee
3Ha4YeHUe (PYHKLIUHU Ha IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerprueckue GpUrypsl 1 Ux cBOicTBa
7.2 Tpeyronbauk
7.3 MHOroyroJabpHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4eCKUX BEIMYUH
7.6 BekTops! Ha 10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padbr




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHB: yUeOHHK; 15-¢
nu3aanue, nepepadborannoe MaxkaperaeB FO.H., Munatok H.I'., Hemkos K.1. u
np.; nox peaakiuen TemsikoBckoro C.A. AKIIMOHEPHOE 0OIIIECTBO
«3parensctBO «lIpocBemienre»

* Maremartuka. Anrebpa: 8-it kiacc: 0a30BbIi YpOBEHb: yUeOHUK; 16-¢€
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEPHOE 00IIECTBO
«M3parensctBO «IIpocBemienne»

«Anredpa 9» (aBrops! FO.H. Makapsrues, H.I'. Munaiok, K.M. Hemkos, C.b.
CyBopoga; nox pegakuueit C.A. TensakoBcKkoro, n3nareabctBo MockBa

«IIpocsemienue»
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