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IHOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OJTHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHa 0OecCreynuBacT
U3y4eHHE JPYTUX AUCLMIUIMH, KaK €CTECTBEHHO-HAyYHOI'O, TaK M T'yMAaHUTAPHOI'O IUKJIOB, €€ OCBOEHHE
HE00X0AMMO MJIi NMPOJOJKEHUs 00pa3oBaHUs U B IOBCEIHEBHOW »ku3HU. PaszButme y oOywarommxcs
HAYYHBIX MPEICTABICHUA O TPOUCXOXKICHHM W CYIIHOCTH anrebpanyecKux abCTpakimii, crocode
OTPaXCHUS MATEMaTUYEeCKOW HAyKOH SBICHWM ¥ TIPOIECCOB B TPUPOJE U OOIIECTBE, pOJIU
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS B HAyYHOM IIO3HAHMM M B IPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHMIO
Hay4YHOI'O MMPOBO33PEHUS U KaUYECTB MBIIUIEHUS, HEOOXOUMBIX Ul aAaNTallud B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl 0OOECIIEUMBACT PA3BUTHE YMEHHS HaOJI0/aTh, CPaBHUBATH, HAXOIUThH
3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBHIBATH CBOM
JEeUCTBUS M BBIBOJIBI, (OPMYNIHpOBaTh yTBepxkAeHusA. OcBoeHME Kypca anredpbl oOecrneunBaeT pa3BUTHE
JIOTHYECKOT0 MBIIUIEHUS] O00YYaroIUXCcs: OHM HCHOJb3YIOT JEeIyKTHBHbIE U HWHIYKTUBHBIE PacCyXICHMS,
0000ImIeHne M KOHKpETH3alMio, adcTparupoBanue u aHanoruto. OOyueHwme anreOpe mpeanosaraer
3HAYUTENBHBIA O00BEM CAMOCTOSTENPHON JIEATENHOCTH OOYYAIONIMXCS, IMOJTOMY CaMOCTOSTEIBHOE
peleHue 3ajjay SBISETCs pealn3alueil 1esTeIbHOCTHOTO IPUHLUIIA 00YUEHHUsI.

B crpykTrype mnporpammbl ydeOHOro kypca «Ainre6pa» JUis OCHOBHOIO OOIIEro oOpa3oBaHMs
OCHOBHOE MECTO 3aHMMAIOT  COJEPIKATEIbHO-METOAUYECKHE JUHHM: «Yucina W BBIYHCICHUNY,
«AnreOpanuecKkue BbIPAKEHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkuum». Kaxnmas wu3 31X
COJIepKATEIbHO-METOJUUECKUX JIMHUHA pa3BUBAeTCs Ha NPOTSDKEHUMM TPEX JIeT U3ydeHHs Kypca,
B3aUMOJICHCTBYS C APYTUMH €ro JIMHUAMH. B Xozie u3ydeHus yueOHOro Kypca o0y4yaromuMcs PUXOAUTCS
JIOTHYECKU PacCyXIaTh, MCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B Iporpammy
y4eOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4YeCKOro oO0pa3oBaHMs M CIIOCOOCTBYIOIME OBJIAJECHUI0 OOY4YaroIMMHUCS OCHOB
YHUBEPCAJIbHOI'O MaTeMaTHUecKoro s3blka. CopepikaTeNbHOW U CTPYKTYPHOH OCOOEHHOCTBIO YueOHOro
Kypca «Anredpay sIBISETCS €r0 MHTETPUPOBAHHBIN XapakTep.

Conepxxannie nHHHA «UWcaa W BBIYMCICHUS» CIY)KHT OCHOBOW Uil JalbHEHWINETO W3YYCHUS
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYUAIONIMXCS JIOTHUECKOTO MBIIIUICHHSI, (JOPMHUPOBAHUIO YMEHHSI
MOJIb30BaThCsl AJNTOPUTMAMHU, a TakKe MNPUOOPETEHUIO MPAKTHUYECKHX HAaBBIKOB, HEOOXOIMMBIX JUIS
MOBCEHEBHOH KM3HU. Pa3BUTHE MOHATHS O YMCIIe HA YPOBHE OCHOBHOI'O OOIIEro 00Opa30BaHUs CBA3aHO C
paMoOHATBFHBIMU W WPpAIMOHAIBHBIMU YHCIaMH, (OpMHUpOBAaHHEM IIPEICTABICHUN O JEHCTBUTEIHHOM
yuciie. 3aBepIIeHNEe OCBOCHHS YUCITIOBOM JIMHUMA OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIo.

Conepxanue JIBYX anreOpamdeckux JMHUN — «AnreOpandeckue BbIpaXeHUs» U «YpaBHEHUS HU
HEpPaBEHCTBa» CMOCOOCTBYET (POPMHUPOBAHUIO Y O0yUAIOIIMUXCSI MATEMaTUYECKOr 0 anmnapaTa, Heo0X0AUMOTo
IUTSL PEUICHUs 3a7ad MaTeMaTHKH, CMEXHBIX TPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOT0 00111ero o0pa3oBaHMsl y4eOHBIH MaTepuan IpyHIUPYEeTCs BOKPYT PallMOHAIBHBIX BBIPAXKEHUU.
Anrebpa JIeMOHCTpUpPYET 3HAYEHHE MAaTeMaTHKH Kak si3blKa Ul MOCTPOCHHS MaTeMaTHYECKUX MOJENeH,
OIMCaHMs MPOLIECCOB U ABJICHUN peanbHOro Mupa. B 3a1aun o0ydenus anredpe BXOAAT TakKe JajbHeNIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOJMMOT0, B YaCTHOCTH, JUISI OCBOSHHSI Kypca HHPOPMATHKH,
W OBIIQJICHHWE HaBBIKAMHU JCTYKTUBHBIX paccyxkaeHui. [IpeoOpa3oBaHre CHMBOIBHBIX (JOpPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHMsI, CIIOCOOHOCTEH K MaTEMaTHYeCKOMY TBOPUYECTBY.

Coneprxanue (QyHKIIMOHATBHO-TpAadUUECKOM JTMHUM HAIEJICHO Ha MOJIydyeHHe 00yJaroIuMuUCs 3HaHUN
0 (YHKIUAX KaK BOKHEWINEH MAaTeMAaTHUYECKOM MOJEIH JJIS ONMUCAHUS M HMCCIECIOBAaHUS Pa3HOOOpa3HBIX
MPOIECCOB M SIBJICHWH B TIpUpojae W oOmectBe. V3ydeHne wmarepmaia CIOCOOCTBYET pa3BHTHIO Y
o0yJaroImuxcss yMEHHUS MHCIOJb30BaTh pPA3IUYHbIE BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MAaTEMaTUKH —



CIIOBECHBIC, CHMBOJIMYECKHE, Tpadudeckue, BHOCUT BKIAX B (OPMUPOBAHUE IPEICTABICHUH O pOJH
MAaTCMAaTUKHU B Pa3BUTUN NUBUJIN3AIIUA U KYJIBTYPHI.

Cornacno yueOHOMY miaHy B 7—9 kiaccax u3y4aercsi yueOHbI Kypc «AnreOpay, KOTOPBIA BKIIOYAET
CIIIYIOLIEe OCHOBHBIC pa3zeibl cojepkaHus: «YUuciaa M BBIUUCICHUA», «AJTeOpanuecKre BBIPAKCHUS,
«YPpaBHEHUS U HEPABEHCTBA», «DYHKITUI.

Ha u3yuenne yue6HOrO Kypca «Anredpa» orBoautcs 306 daco: B 7 xiacce — 102 yaca (3 gaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu OOBIKHOBEHHBIC M JECATUYHBIC, MEPEXOA OT OAHON (opMmbl 3amucu Apodeilt K
npyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHAIBHBIX
yucen. Apudmernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelIeM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PEUICHUE 3a]ad U3 peabHOU
IIPAKTUKH.

[TpuMeHeHnEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
NPUBEJCHUS OJOOHBIX ClIaracMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHOrouwieHbl. CteneHb MHorousiaeHa. Clio)keHHe, BBIUUTAHUE, YMHOXKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmyna pa3HOCTH KBapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHENWHBIX ypaBHEHHMI. CocTaBleHHME YypaBHEHUN IO YCJIOBUIO 3anadd. PenieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C JABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JByX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
ITprMmeps! peleHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CHCTEM YPaBHEHUH.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. UucinoBble NPOMEXKYTKH. PaccTosiHue Mexnay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UYreHue rpadukos
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIUH.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne JTMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.



8 KUIACC

Yuciia ¥ BBIYHMCICHHSA

KBagpatHslii kopeHb u3 uucna. Ilonatue o0 wuppanumoHanbHOM uucie. JlecsaTuunble
OpUOJIMKEHNST UPPALMOHANBHBIX Yncell. CBoWcTBA apu(pMETHYECKUX KBaJPATHBIX KOPHEH M MX
IpUMEHEHHE K IpPeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
YHCIIa.

Crenens ¢ nenbIM 1okasarenem 1 e€ coiictsa. CTaHgapTHas 3alnch YHUCIa.

Auredpanyeckue BbIpaKeHHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHue,
BBIUYUTAHNE, YMHOXKEHUE, JeJCHUEe airedpandeckux ApoOeil. ParyoHanbHbpie BBIPXEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBaJapaTHbIM. [Ipocteitmue npoGHO-
palOHAIbHbIE YPABHEHUS.

I'paduueckas uHTEpIpeTals YpaBHEHUN C JByMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUH C JBYMs IlepeMEHHBbIMU. [IpuMepbl pemeHus CUCTEM HENMHEWHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3a/jay anredpandeckuM CrocoOoM.

YucnoBsle HEpaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO € OAHOW IEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHEWHBIE HepaBeHCTBA € OJHOW mepeMeHHOH. CHcTeMsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue pynkuuu. O6GnacTh ONpeaesieHns U MHOXKECTBO 3HaueHU (yHKkiuu. CrnocoObl
3aaHus QyHKIUH.

I'padpuk ¢ynkuuu. Yrtenue cBoicTB QyHkiuu no e€ rpapuky. Ilpumepsl rpadukos
(GyHKIMH, OTpa)aroluX peaabHble TPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuuu y = X2,y = X3,y = X, y=|x]. I'paduueckoe perieHre ypaBHEHUIH U CUCTEM
YpaBHEHUM.

9 KUIACC

Yuciaa 1 BLIYUCTIECHUS

PannonanbHble Yncna, upparoHaIbHbIe YUClia, KOHEYHbIE U OECKOHEUHBIE JeCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIC YHCIA KaK OECKOHEYHBIS
JIecATUYHbIe  npobu. B3auMHO  OJHO3HA4YHOE  COOTBETCTBHE  MEXIY  MHOXECTBOM
JIEUCTBUTEIbHBIX YUCET M KOOPAUHATHOMN MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHe NCUCTBUS C JACHCTBUTEIHHBIMU
YHUCIIaMH.

Pa3zmepsl OOBEKTOB OKPYXKAIOIIETO MHUpPA, IIUTEIHHOCTH IMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHWE BEIWYMHBI, TOYHOCTh NpuOMDKeHUs. OKpyriieHHe YHcen.
IIpukuaka v oLieHKa pe3yJIbTaTOB BHIYUCICHUM.



YpaBHeHUs1 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBangpatHoe ypaBHenue. [lpumepsl pelieHuss ypaBHEHUU TPEThe W 4YETBEPTOUM CTENEHEH
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-paliOHANBHBIX  YpaBHEHWA.  PemieHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C ABYMsI IEpeMEHHbIMH U ero rpa¢uk. PemieHue cucteMm IBYX JIMHEWHBIX
YPaBHEHHH € ABYMs II€PEMECHHBIMHU. PelleHne cucreM AByX ypaBHEHHMH, OOHO M3 KOTOPBIX
JUHEWHOE, a Jpyroe — BTOPOH cTerneHu. I'paduueckas MHTEpPIpETaLUs CUCTEMbl YpaBHEHUHN C
JBYMsI IEPEMEHHBIMU.

Pemienue TekCcTOBBIX 3a7au anreOpandeckuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOM IlepeMEHHOM. PelieHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHcTBa. I'paduueckas WHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkmus, e€ rpaduk u cpoiictBa. [lapa®oma, KOOpAMHATHI BEPIITHHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , u ux cBoiicTsa.
Yucii0BbIe NMOCJI€10BATEILHOCTH U NPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmynoit u hopmyoit N-ro 4ieHa.

Apudmernueckass M reomerpuueckas — mporpeccud.  DPopmynbl  N-TO 4ieHa
apu(MeTHUECKON U reOMETPUYECKOM MPOrPEeCCHil, CyMMBbI IIEPBbIX N YIECHOB.

N300pakeHre 4iIeHOB apU(PMETHUeCKOM M TeoOMeTpUYEeCKOM Mporpeccuié TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0)KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM POCCHICKUX MaTeMaTUKOB M POCCHMCKON
MaTEMaTUYECKOH IIKOJIbI, K CIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HAYKax U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero IMpas,
NPEJCTAaBICHUEM O MaTEeMAaTHYECKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUMN
HAyKH, OCO3HAHUEM BaXHOCTU MOPATbHO-ITHUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PELIEHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON EATEeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM WHIUBUAYAIbHOH TpPAaeKTOPUM OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUN, pPacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEJIOBEKa, MPUPOABI U O0OIecTBa, NOHUMAaHHUEM
MaTeMaTUYeCKOl Hayku Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJACHUEM MPOCTEUIIMMH HaBbIKAMU
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

TFOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOr0 00pasa »KU3HHU (310pOBOE MUTaHUE, COATaHCUPOBAHHBINA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTalel Ha NMpUMEHEHHe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B obsactu
COXPAHHOCTH OKpY)KaloIleW cpeipl, IMIAaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U yTel X pelieHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUSM CONHAJIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBoen
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
Jt0Jiel, mpuoOpeTaTh B COBMECTHON JEATENILHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA

ba3oBble Jjornueckue a1elcTBUA:

® BbBUBJIATH M XAPAKTCPU30BATH CYHICCTBCHHBLIC IMPHU3HAKKW MATCMATUYCCKUX O6’I)GKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEICNCHUs MOHSITUH,
yCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
U CpaBHEHUS, KPUTEPUH IIPOBOAUMOI0 aHAIIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpUIATCIIbHBIC, CAMHUYHBIC, YACTHBIC U O6IIII/I€, YCJIOBHBIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (haKTax,
JaHHBIX, HaGHIOIIeHI/IFIX U YTBCPXKACHUAX, MpcjiaraTb KPUTCPHUU JId BBIABICHHA
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

® JCJIaTbh BBIBOABI C MCIIOJIB30BAHUCM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIIOUEHUH M0 aHAJIOTUH;

e pa30bupaTh JOKa3aTeJbCTBA MaTEMaTHMYECKUX YTBEpPXKIEHUN (mpsiMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHbIE JI0Ka3aTeNIbCTBA
MaTeMaTH4ecKux (HakToOB, BBICTpAaUBaTh apryMEHTALUI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHNUS,

e BBIOMpaTH Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelICHuA, BI)I6I/IpaTI> Hauboiee HOI[XO)ISIHII/Iﬁ C y‘IéTOM CaMOCTOATCIIBHO BBIIACICHHBIX
KpUTEPUEB).

ba3zoBbie ucciieqoBaTe/IbCKHe 1eHCTBUSA

® JCIOJIb30BaTh  BOIMPOCHI  KAaK  HWCCJIEAOBATEIbCKUNW  WHCTPYMEHT  TO3HAHUS,
dbopMynupoBaTh BOIIPOCHI, bukcupyromme MPOTUBOPEYHE, npo0diemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpPMHpOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO ITO3UIIUI0, MHEHHUE;

® [POBOJUTH MO CAMOCTOSITEIBHO COCTaBIIEHHOMY IIJIAHY HECIOXXHBIA HKCIIEPUMEHT,
HeOOJIbIIOE HCCIEOBaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYeCcKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MPOBENEHHOTO HAOTIOCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTH MOMYUYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IIECHUIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OpMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy IpeCTaBICHUs UHOPMALIMM U WILTIOCTPUPOBATh peIllaeMble 3a1aUu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUHN TI0 KPUTEPUAM, TPEATIOKEHHBIM YUUTEIEM WIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIleHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0Jie 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOI TEMbI, MPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISATh CBOU CYKICHHS C CYXACHUSAMH JIPYIHMX YYaCTHUKOB JHAJIOra,
0oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIHI, B KOPPEKTHOI dhopme PopmMyIrpoBaTh
pa3HoOracusi, CBOU BO3pPaKEHUS;

MPEJICTABIIATh Pe3yNbTaThl PEUIeHHs 3a7aud, IKCIEPUMEHTa, UCCIEAOBaHUS, TPOCKTa,
CaMOCTOSITENIFHO BBIOMPATh (pOpMaT BBICTYIUICHUS C Y4ETOM 3adad IMPE3CHTAUH U
0COOEHHOCTEHN ayAUTOpUY;

NOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMAaHJHOW M MHAWBUYaJbHON pabOThHI
IIPU peIIeHNN y4eOHbIX MaTeMaTHUECKUX 3a71ay;

IMPUHUMATH 1I€JIb COBMECTHOW JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacnpenensaTh BUAb padbOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BHIIOIHATH CBOIO 4acTh pabOThl U KOOPIAWHUPOBATH
CBOM JIEHCTBUS C JAPYTUMH YJ€HAMH KOMAaH[bl, OLICHUBATh KaueCTBO CBOEro BKJIaJa B
00N MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJNTOPUTM pELIeHMs 3aJadd (MM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHus: ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3ysibTaTa pereHus
MaTeMaTUYECKOM 3a/1auu;
MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEUICHUM 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



e OLICHMBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIN U YCIOBUSAM,
OOBSICHATH MPUUYMHBI JOCTHKEHHUS WIM HEJOCTHXKEHHUS ILEeJH, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce 0OydarolIMiics TMONYYHUT CIEAYIOLIUME MpeIMETHbIC
pe3ynbTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NpPUEMBI, apudmeTnyeckue IEHCTBUS C
pauMOHaIbHBIMH YHCIIAMHU.

HaxoauTe 3HaueHMWs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH Pa3sHOOOpa3HbIE CHOCOOBI U
npuéMbl BBIYUCICHHUS 3HAYCHWH JPOOHBIX BBIPAKEHHHA, COJEpKAUIMX OOBIKHOBEHHBIE U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKCH YUCeN K Ipyrod (IpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAA0YMBATh PALIUOHATIBLHBIE YHCTIA.

OxpyrisTh uucna.

BbINONHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYEHWM YMCIIOBBIX
BBIPAKECHUM. BBIMOIHATE AEMCTBUSA CO CTENIEHSAMU C HATypaJIbHBIMH IIOKA3aTEISIMH.

[IpuMeHATh NpU3HAKK JEIUMOCTH, PA3JI0KEHUE Ha MHOKUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IIPONOPLUMOHAIBHOCTHIO BEJIMYMH, IPOLIEHTAMH, UHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a4a4
C Y4ETOM OrpaHUUYEHU, CBSI3aHHBIX CO CBOICTBaAaMM paccMaTpUBaEMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BoinonHaTe npeobpazoBaHus 1EI0r0 BhIPaXEHUs] B MHOTOWIEH MPHUBEAEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE yMHOXKEHHE OJHOYWICHA HAa MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKEeHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIMPOBKH ClIaraeMblX, MPUMEHEHHs (OpMYJN COKpAIIEHHOTO
YMHOKCHHS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs pPa3MyHBIX 3a1ad U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH Il IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHON MEPEMEHHOM, MPUMEHsISl MpaBuiia Mepexoaa OT
UCXOJHOTO YpPaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATb, sBIIAE€TCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METObI IPU PEIICHUN JTMHEWHBIX YPAaBHEHUN U UX CUCTEM.



[TonGupats mpUMepbI Map YUCed, SBISIOUIMXCS peIIEeHUEM JMHEHHOTO YPaBHEHHUS C ABYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTeMbl ByX JIMHEHHBIX YpaBHEHUH C JBYMS II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHWM IO
YCIIOBUIO 3a/la4d, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOM NPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIUHA. CTpouTh TpaduK QyHKIUH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, HPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crnocod MpecTaBiIeHUsS U aHAIW3a MHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce OOydarOmMICS TMOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pe3yabTaThI:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayalIbHBIE NPEICTABICHUS O MHOXECTBE JEHCTBUTENBHBIX 4YHCEN AJIA
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [IEHCTBUTENIbHBIE YHUCJIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOpPHH, UCHOJIb3Yys PU HEOOXOAUMOCTHU KAJIBKYJIATOP, BHIIOIHATH IPeoOpa30BaHuUs BBIPAKEHUH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHen yucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C LENbIM I10Ka3aTesleM, BBINOJHATh IPeoOpa3oBaHuUs
BBIPQXEHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEJIEM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs palMOHAIBHBIX BBIPRXKEHUH HA OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOUJIEHAMH U alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIECH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW JJs  pEIIeHUs Ppa3IMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IIEpEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCAEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
OpUMEHeHHeM TIpadUUecKuX TIpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CHUCTEMa YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).



[TepexoauTh OT CIOBECHOW (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJenu C
MOMOIIBI0 COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMBbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33Ja4M TMOJTY4YEHHBIN pe3ysbTaT.

[TpuMeHSTHh CBOWMCTBA YKMCIIOBBIX HEPABEHCTB ISl CPAaBHEHHUSI, OLICHKH, PEIIaTh JTHHCHHBIC
HEPaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHOJB30BaTh  (YHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKUE OOO3HAYCHUS), ONMPEACITh 3HaYeHHe (YHKIMH O 3HAYCHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 371eMeHTapHbIX (GYHKIUN BUIA:

y = kI, y = x2, y = x3y = |X|, y = VX, OnucEIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxy.

K koHiy oOyueHuss B 9 KJjacce OOydarONIMCsS MOJIYYHUT CICIYIONIUE IMPEIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh U YIOPSIOUYMBAThH PAllHOHAILHBIC ¥ HPPAIIHOHAILHBIC YHCIIA.

BbinonHATh apudMeTHUeCKUe NESHCTBHS ¢ PallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAIIHOHAIEHBIMU YHCIIAMH.

Haxoaute 3HaueHMs cTENEHEeH ¢ MeNbIMU TOKa3aTeIsIMUA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyriisiTh JICHCTBUTEIBHBIC YHUCIIA, BBIOJIHATH IMPHUKHUAKY pE3yJIbTaTa BBIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHbIE YpPaBHEHHS, YpPaBHEHHS, CBOJAIIMECS K HHM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemrate TekcToBBIe 3amaum anreOpamyecKMM CrmocoOOM C TOMOMIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IBYMS MEpPEMEHHBIMU.

[TpoBoaUTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUI U CUCTEM ypaBHEHMH, B TOM UYHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUI (ycTaHABIMBAaTh, WUMEET JIM YpPaBHEHHE WIIH
crcTeMa YpaBHEHUH pelIeH s, €ClIi IMEET, TO CKOJIBKO, B TIpovee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xarTh pelICHHE
HEpaBEHCTB Ha YMCIIOBON MPSAMOI, 3aITUCBHIBATh PEIlIEHHE C TTOMOIIbI0 CHUMBOJIOB.

Pemate cucTemMpl JMHEWHBIX HEPAaBEHCTB, CHCTEMBbl HEpPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHUCTEMBbI HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

PacriozHaBaTh QPyHKIIMHM W3ydeHHBIX BHIOB. [I0Ka3bIBaTh CXEMATHYECKH PACIIONIOKEHHIE Ha

KOOPJMHATHOMH MI0cKoCTH TpadukoB GpyHkImil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCMMOCTH OT 3HA4YEHUI KOA(PPHUIIMEHTOB, ONMUCHIBATH CBONCTBA

GyHKIHIA.



Ctpouts W M300pakaTh CXEMaTW4YeCKH TpadUKH KBAAPATUYHBIX (DYHKIUH, ONHCHIBATH
CBOMWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpadrKaMm.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacno3naBate apuMeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCHU MPH Pa3HBIX CIOCo0ax
3aJjaHus.

BBIMOMHATE BBIYMCICHHS C HWCIONB30BaHUEM (GOPMYN N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4ieHbl NOCIEI0BATEIBHOCTHA TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peasibHOM KHU3HHU (C UCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHN).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
MPOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 Yucia v Beruncienusa. PanmonansHble o5 1 bu6mmoreka [IOK
yucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 27 1
ArCOPAHCCKHE BIPaxCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
3 YpaBHCHHS  HEPABCHCTBA 0 https://m.edso0.ru/7f415b90
bu6nmoreka [JOK
4 K . D 24 1
OOPAMHATS! H rpaduici. PynKitn https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
I1 1
° OBTOpeHHe 1 0600meHKe 6 https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBIII OJ1 CTBO CO O 102 5 0

[NPOTPAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 UYucna u Beruricienusi. KBaapaTHeie KOpHH 15 Bubmiorexa LIOK
- B P https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanparHbiii TpéxuwieH https://m.edsoo0.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
AnreOpanueckas ApoOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuoteka [JOK
5) 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13
ypaBHEHUIA https://m.edso0.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIH. OCHOBHKIE HOHATH > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. UCi0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 2
oBTOpeiie it 0000ueHIe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOIT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Yucna u BerunciieHus. JleiicTBUTENbHBIC 9 bub6nmoreka IIOK
quca https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bu6mmoteka IIOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucoBbIe MOCIEN0BATEILHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nmorexa LIOK
3HaHHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Koxn .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpOBePSIEMOr0 .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BIYMCICHUS
11 BemmonHATh,  coueTas  yCTHBIE W THCHMEHHBIE  MPHEMBI,
' apudmeTnyeckue AeWCTBUA C PallMOHAIBHBIMH YUCIIaMU
Haxomuth ~ 3Ha4YeHWs]  YHUCIOBBIX  BBIPAKECHHUM,  MPUMEHSTH
1.2 pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIp)XEHUH, COJIEpKAIIUX OOBIKHOBEHHBIC U IECSITUYHBIE TPOOH
[lepexogute OT omHOW (QOpMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITHYHYIO IPOOB)
14 CpaBHMBATB M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONHATE NPUKHUIKY U OLIEHKY pe3ysibTaTa BBIYMCIECHUH, OIEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIEHWCTBUSA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3iokKEeHHe Ha MHOXUTENIN
' HATYpaJIbHBIX YHCEI
Pemate  mpakTHUKO-OPMEHTHPOBAHHBIE  3a/lauM,  CBSI3aHHbIE  C
OTHOIIICHHEM BEJINYHH, MIPOTIOPIIMOHATIBHOCTHIO BEJIMYHH,
1.8 MPOLIEHTaMH, HWHTEPIPETUPOBATh pE3yAbTaThl pELICHUs 3aJad C
y4€TOM OTpaHMUYCHHIA, CBS3aHHBIX CO CBOWCTBAMH PaccMaTpPHUBACMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
21 Hcnonb3oBarh anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

22 3HAYCHHUSAX NTEPEMEHHBIX
’3 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' IIPUBEJCHUEM TIOJJOOHBIX CJIaraeMbIX, pACKPbITHEM CKOOOK
BbINONHATE yMHOKEHHE OAHOYJIEHA HA MHOT'OYIEH U MHOIOWIEHa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBagpaTra CyMMBI M KBajpara
pa3sHOCTH
Ocy1ecTBIATh pa3jioKeHUE MHOTOYJICHOB HA MHOXKUTEININ C TIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKM OOIIEr0 MHOMHTES, TPYINITUPOBKU CIaraeMbIx,
pUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
oy [IpumensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJIS PELICHUs Pa3JIMYHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peaIbHOM MPAKTUKA
97 Hcnonb3oBaTh CBOMCTBA CTENEHEH € HaTypalbHBIMU IOKa3aTEIsIMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
3.1 IpaBUjIa Mepexosia OT UCXOAHOIO YPaBHEHUS K PAaBHOCHUIIBHOMY €MY.
[IpoBepATS, SBISETCS I YUCIO KOPHEM YpPaBHEHUS
35 [IpumensTe rpaduyeckue METOABl TPU PEIICHHH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCe, SABISIOMUXCS PElIeHUEM JIMHEHHOTro
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOM MIIOCKOCTH IpauK JTMHEHHOTO YpaBHEHHUS C
3.4 IBYMSI TIEPEMEHHBIMH; MOJIB3YSICh TPaQUKOM, NMPHUBOJUTH TPUMEPHI
peleHus ypaBHEHUS
35 Pemrate cucteMsl IBYX JTUHEHHBIX YPaBHEHUH C ABYMs IIEpEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBisTh W pemarh JHHEWHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHMH 0 YCIOBUIO 3a]]aui, HHTEPIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3aJ1a41 TIOJYICHHBIA Pe3yIIbTaT
4 Koopaunats! u rpapuku. OyHkunu
N3o0paxkaTh Ha KOOPAWHATHON NPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3alUCHIBATH

YHCJIOBBIC ITPOMEKYTKH HaA aﬂre6panqec1<0M SA3BIKE




OrMeyaTh B KOOpHHHaTHOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOp/AWHATaM
13 Crpourts rpaduku nuHerHbIX QyHKIud. CTpoutsh rpaduk QyHKIUH Y
' = [x|
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxoauTth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumarbs rpaduueckuii crmoco0 MpeICTaBICHUS U aHaIM3a
4.6 uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
Hcnonb3oBaTh  HayalbHble  MPEACTABIEHUS O  MHOMKECTBE
11 JEUCTBUTENFHBIX YHCEN JUTSI CPAaBHEHHsSI, OKPYTJICHUSI M BBIYUCICHHA,
' n300pakaTh JEMCTBUTENbHBIE 4YHCIA TOYKAMH HA KOOPJMHATHOU
psAIMOM
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPATHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIONB3YsI TPH HEO0OXOAUMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH MPeoOpa3oBaHMs BbIPAXKEHUH, colepKaliux
KBaJpaTHbIE KOPHU, UCIOJb3Yysl CBOWCTBA KOPHEN
13 Hcnonp3oBare 3amucu OONBIIMX ¥ MaJbIX YHCEN C IOMOIIBIO
' JeCATUYHBIX ApoOeil u crenenei yncna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTeleM, BBIMOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPKALIUX CTEHNEHH C IIeJIbIM
nokaszaresem
25 BBIMONHATE ~ TOXKIECTBEHHbIE  MPeoOpa3oBaHUs  PALMOHAIBHBIX

BBIDA)KCHUII Ha OCHOBE IIpaBWJ JEWCTBUM HaJ MHOTOWIEHAMH |




anre0panvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIIN

2.4

3.1

3.2

3.3

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUs Pa3IUYHBIX

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

Pemate JsMHEVHBIC, KBagpaTHbIE YPAaBHEHHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOISALIMECS K HUM, CUCTEMBI JBYX YPaBHEHUH C IByMs

NEPpCMCHHBIMU

[IpoBoauTh mpocTEWIINE WCCIEIOBAaHUSA YpPAaBHEHUH U  CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TNPUMEHEHHEM TpaduyuecKux
Mpe/icTaBlIeHU (yCTaHAaBIMBATh, UMEET JIM ypaBHEHUE WM CHUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomute OT cloBecHOH  (OpPMYIHpPOBKM  3amadyd K e
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3a1a4Hu HOJ'Iy‘leHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMate ¥ HCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CUMBOJHWYECKHE OOO3HAYEHHUS), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENEsaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUA:
y=k/x

y=k/x, y =x?, y = X3, y = [x|, omuCBIBaTh CBOICTBAa YHUCIOBON (yHKIUH
o e€ rpaduky




9 KVIACC

e IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yjabTara
1 Yucna ¥ BBIYUCIICHUS
11 CpaBHUBaTh M yYNOPSAAOYMBATH PALMOHAIBHBIE W HMPPALMOHAJIBHbBIE
' qucia
Beimonuate apudmMernueckue ASHCTBUS C PAallMOHAIBHBIMU YHCIAMH,
1.2 coueTasl yCTHbIE M IMCBbMEHHBIC IPUEMBI, BBIIOJIHATh BBIYMCICHUS C
MppalMOHAILHBIMU YU CIIaMU
13 HaxonuTe 3HaueHus cTeNeHEH ¢ LENbIMU II0Ka3aTeIsIMU U KOPHEH,
' BBIYHCIIATH 3HAYCHUSI YUCIIOBBIX BBIPAKCHUM
14 OKpyIJsTh NEHCTBUTENBHBIE YHCIIA, BBIOIHAT IPUKUIKY PE3yIbTaTa
' BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKECHHUN
2 VYpaBHEeHMS U HEPABEHCTBA
’1 Pemarp nuHelHblE W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJAIIMUECS K HUM, IIPOCTEHIINE JPOOHO-PAllMOHAJIbHBIE YPAaBHEHMUSI
Pemate cuctemMbl IByX JTUHEHHBIX YPAaBHEHHUH C IBYMs IIE€PEMEHHBIMU
2.2 U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YpPaBHEHUE HE SBISETCS
JINHEWHBIM
Pemate TekcToOBBIE 3a/aun alreOpanuecKuM CIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUS] YpaBHEHMsS] WMJIM CHCTEMbI JIBYX YpPaBHEHHMH C ABYMs
NIEPEMEHHBIMU
[IpoBomuTh mpoOCTEWIINE MCCIEIOBAHHUS YPAaBHEHUH M CUCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
' MIPEICTaBICHUN (HallpuMep, yCTaHABIUBAaTh, UMEET JIN YPAaBHEHHUE WU
CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEpaBEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelleHNe HEPaBEHCTB HA YMCIOBOM MPSIMOIi, 3aluChIBaTh
penieHne ¢ NIOMOIIBI0 CHMBOJIOB
’ 6 Pemarp cucTeMbl JHMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,

BKJIFOYAIOIIME KBAJPAaTHOE HEPAaBEHCTBO, H300paXkaTh pEIICHUE




CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpHMOI\/'I, 3alMUCbIBATh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIIONIOKEHUE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

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

3.2

[Toka3piBaTh CXEMATUYECKH pPACIOIOKEHHE Ha  KOOPAMHATHOU
TUTIOCKOCTH TpaduKkoB GyHKIWH Bupa Y = VX, Y = [X| U ommchIBaTh

cBoiicTBa (pyHKUIUH

3.3

Ctpouth u wH300pakaTh CXEMaTHYECKH TpadUKH KBaIPATUIHBIX
(GyHKIMHA, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

3.4

Pacnio3naBate KBagpaTtuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
MpUMephl KBAaAPAaTUYHBIX (YHKIHMH M3 peanbHOM >KU3HM, (PU3MKH,

IreoMCTpun

Apudmerndeckast 1 reOMETpUIECKast IPOTPeCcCUu

4.1

PacnioznaBath apuMeTH4ecKyro U reoMeTpPUUYECKYIO MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCNONb30BaHHEM (GOpMyl N-TO wieHa
apu(pMeTUYeCcCKOl U reoMeTPUUECKON MPOTrpeccHii, CyMMbl MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTh 4iieHbl MOCIEA0BATEILHOCTA TOYKaMU Ha KOOPJIUHATHON

TIIIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BIYMCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOIO 4YMCIA, 3alUCh, CPaBHEHUE,
YIOPSA0OYMBAHUE PALIUOHATIBHBIX YHCEI
12 Apudmernueckue IeHCTBUS ¢ pallMOHANBHBIMU YKciIaMu. Perienue 3amad u3
' pearbHOM MPaKTUKU Ha YacTH, Ha 1poou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHue
' BBIP)KEHUI1 Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
v [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE ApoOU U poOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKU
L5 IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEl
16 PeanbHple  3aBUCMMOCTH, B TOM  4Hciae InpsAMas U oOpaTHas
' [IPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
21 IlepemeHHBIE, YUCITIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHON. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
25 [IpencraBieHre 3aBUCHMOCTH MEXIy BEIHYMHAMH B BUAE (OPMYIIHI.
' Boeruucnenns no gpopmynam
23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXIAECTBEHHO  paBHbIE
' BBIPAXCHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeIeM
)t OpnHounenbl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIYUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
25 @opMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMBI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH
3 YpaBHeHUS
31 VYpaBHeHHe, KOpeHb YypaBHEHHS, IMpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

PaBHOCHUJIBHOCTb YPaBHEHUN




JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMCIIO KOPHEH JIMHEHMHOTO

32 YpaBHEHUS, PEUICHUE JIMHEUHBIX YPaBHCHUI
33 CocraBieHHe ypaBHEHUI IO YCIOBHUIO 3a/1aud. PelieHue TEKCTOBBIX 3a/1ay C
' MIOMOILBI0 YPABHEHUI
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €Tr0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CIOCOOOM MOJCTaHOBKHU. [IpuMepsl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopaunate! u rpadpuku. @yHKIMn
4.1 Koopannara To4ku Ha npsiMOi
42 YuciioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' psAMOit
43 [TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AGcrucca U opavHaTa
' TOYKHM Ha KOOPJAUHATHOM IIOCKOCTH
W [Tpumepsr TpadukoB, 3amaHHBIX (GopmynamMu. UteHune rpadukoB peasbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. 'paduk ¢pynxuu. CroiicTBa GpyHKUIMN
4.6 Jlunetinas Qynkuus, e€ rpaduk. ['padux yHkmun y = [x|
47 I'paduyeckoe pelieHue JUHEHHBIX YpaBHEHUW M CHUCTEM JIMHEHHBIX
' YPaBHEHUNU
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 Uucna v BBIYUCIECHUS
11 KBagparHbiif kopeHb u3 uucna. IloHsTHe 00 HppanMOHAIBHOM YHCIIE.
' JlecsiTuuHble TPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CgoiicTBa apudMETUYECKHX KBAIPATHBIX KOPHEH W HX MPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YUCIOBBIX BBIPAKEHHUN U BHIYUCICHUSIM. J[eHCTBUTEIbHbBIE
qucna
1.3 Crenens ¢ nensIM MokasareneM u e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKeHUs
2.1 KBagparublii TpEXusieH, pa3iokKeHUEe KBaJIpaTHOTO TPEXUICHA HA MHOKUTEIN




2.2

Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou

2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei

24 PanvionanbsHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEeHUs U HEPABEHCTBA

31 KBanpatHoe ypaBuenue, ¢Qopmyna KOpHEH KBaJpaTHOrO YypaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHU, CBOAAIIUXCA K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'padmueckas uHTEepnpeTanysi ypaBHEHHH C ABYMS IIEPEMEHHBIMU U CHUCTEM
3.4 JINHEMHBIX YPABHEHHM C ABYMs IEepeMEHHBbIMU. [IpuMephl pelieHus cucreM
HEJTMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU

11 [lonstne ¢ynknuu. OOIacTh ONpEIeNieHuss M MHOXKECTBO 3HAYEHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIMH 110 €€ rpaduxy

4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXaroUX pealbHble IPOLECCH

44 OyHKIIUY, ONMUCHIBAIONIME TPSAMYI0 M OOpaTHYIO IPOMOPIHOHATBHEIC
' 3aBHCUMOCTH, UX I'pauKu

45 Oyukuuu y =Xx2, y = X?

4.6 Oyukuuu Y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUI




9 KVIACC

Kon IIpoBepsiemMblii 31eMeHT COAePKAHUSA
1 Yucna v BBIYKCICHUS
11 PanonanbHble uynciia, UpPpalUOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
' JIeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENBHBIX YHCEN, JeHCTBUTENIbHBIE YHCTIa KaK OECKOHEUHBbIE
19 JecATUYHbIe ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JEHCTBUTEIIBHBIX YKMCE] U KOOPAMHATHOM NpsAMoil. CpaBHEHME E€HCTBUTEIBHBIX
quCell
13 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMI YMCIAMU
W3mepenus, npubImKeHus, oleHKU. Pa3mepbl 00bEKTOB OKpY’KAIOIIEro MUPA,
14 JUINTEIBHOCTh IPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubmmxkenus. Okpyrinenue uucen. [Ipukuaka u omneHka
pEe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHeHMS U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBaznpatHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOASIIUXCS K KBaPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHW TpPETbed H
' YETBEPTOU CTENIEHEN Pa3IOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
29 Pemenne cuctem IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOMU CTEIIEHH
2.10 ['padmyeckas MHTEpIpETALMsl CUCTEMBI YpaBHEHU C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie TMHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOU
2.14 Peuienne cucreM TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA




['padmyeckass uHTEprnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs

2.16
NepPEMEHHBIMH

3 OyHKIUU

31 KBanparnunas ¢ynknus, e€ rpadpuk um cpoiictBa. [lapabGona, KOOpIMHATHI
' BEPLIMHBI 1apaldoJibl, OCb CUMMETPUU MapadoIbl

3.2 I'paduxn pynaximit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyrkuit y=K/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UYucnaoBble MOCIEI0BATEIBHOCTH

a1 Omnpeznenenne u cocoObl 33aHUSI YUCIOBBIX IOCIEIOBaTEIbHOCTEH. 3amanue
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyoit 1 popmyIioii N-ro yieHa

42 Apudmernueckas mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOi
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

43 I'eomerprueckass mnporpeccuss. Popmynabl N-ro0  WIEHa T'€OMETPUYECKON
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

A4 N300paxkenne uiaeHOB apUPMETHUECKOM U TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MJIOCKOCTHU. JIMHEHHBINH U 3KCIIOHEHIMAIbHBINA POCT

45 CJ10KHbBI€ MPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, MOAMHOKECTBO, OIEpaluu
HaJ MHOXXECTBAMH, YMEHHUE OMEPUPOBAThH MOHITHAMHU: Tpad, CBA3HBIN Tpad,
JIepeBO, LUKJI, IPUMEHTh UX MPU PEUICHUH 3a/1ady; YMEHHE HCIIO0JIb30BaTh
rpaduueckoe TPEACTABICHHE MHOXKECTB JJIs ONHUCAHHS  PeabHBIX

IMpouecccoB U HBHGHHﬁ, IIpU pCUICHUH 3aa4 U3 JPYyIrux y‘le6HbIX npeaMeEeTOB

YMeHue OIICPHUPOBATL IMOHATHUAMH: OIPCACICHUEC, aAKCHMOMa4, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHHC pacrio3HaBaTb HCTUHHBIC u JIO’KHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPbBI W  KOHTPIIPHUMCPLI, CTPOUTHb

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHU M

YMeHue onepupoBaTh NOHATUSMU: HATYPAIBHOE 4YHUCIO, IPOCTOE U
COCTAaBHOE YHCJIO, ACIMMOCTb HAaTypaJIbHbIX YMCEJ, IPU3HAKU JIEJIMMOCTH,
LEJIOE YUCIIO0, MOJYJb 4KCiIa, OOBIKHOBEHHAs IpO0b U JECATUYHASA IPOOb,
CTaHJAPTHBIA BHUJ YKCIIA, PALMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YUCIIO,
apu@MeTHuyecKuil KBaJpaTHBIM KOPEHb; YMEHHUE BBINOJHATh JIEHCTBUS C
YHUCJIAMH, CPaBHHUBAThb M YIOPSAAOYMBATH YHUCIA, NPEACTABIATH YHUCIIA Ha
KOOPJIMHATHON MpPSAMOM, OKPYIJIATh YWCIA; YMEHHE JelaTh INPUKUIKY H

OLICHKY pe3yJibTaTa BBIUMCIICHU

YMeHue onepupoBaTh MOHSATHSAMHU: CTENEHb C LENbIM I0Ka3aTeleM,
aprudMeTHUeCKUil KBaJpaTHbIM KOpeHb, MHOTOUJIEH, anredpanyeckast 1poob,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTelneHu Oouiblie
eIMHUIIbI; YMEHHE BBINMOJHATH Pacuy€rel Mo (opmynam, mpeodpa3zoBaHUs
LENbIX, JPOOHO-PALIMOHAIBHBIX BBIPAKEHUN U BBIPAXKEHUNW C KOPHIMH,
pa3jI0KEHUE MHOIOUWIEHAa Ha MHOKUTEJIH, B TOM YHCJIE C MCIOJIb30BAHUEM

(dbopMys pa3HOCTH KBaJIpaTOB M KBaJipaTa CyMMbI U PA3HOCTH

YMeHne omepupoBaTh NOHATHSAMHU: YHMCIOBOE PAaBEHCTBO, YpPAaBHEHHE C
OJIHOU TIEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE pellaTh JIMHEeWHble W KBaJpaTHble YpaBHEHHS, JIpOOHO-

palvOHAJIBHBIC YPABHCHUS C OJTHOM HCpCMCHHOfI, CHUCTCMBI JIBYX JIMHEMHBIX




YpaBHEHUM, TUHEIHbIC HEPABEHCTBA M UX CHCTEMBbI, KBapaTHbIE U JPOOHO-
panMoHaNIbHbIE HEPABEHCTBA C OJHOM MEPEeMEHHOM, B TOM YHCIIE MpHU
pellleHnr 3ajady U3 APYTruX MPEIMETOB U MPAKTHYECKHX 3a/la4y; YMEHUE
UCIIOJIB30BaTh KOOPJMHATHYIO MPSIMYI0 M KOOPJAMHATHYIO TJIOCKOCTH JIJIst

M300paKeHUs pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

VYMeHHe omnepupoBaTh MOHATHAMHU: (yHKUUS, Tpaduk QYHKIHMH, HYIH
(GyHKIMY, TPOMEXKYTKH 3HAKONOCTOSHCTBA, IMPOMEXKYTKH BO3PACTaHHUA,
yObIBaHMsI, HauOoJbllee W HaWMEHbIIEE 3HAUCHHMA (YHKIHH; yMCHHE
ONCprupOBaTh IMNOHATUAMMU! npsamMadga nponopuruOHAIBHOCTD, JIMHEHHAs
GyHKIMA, KBaapaTtWyHas (QYHKOMSA, OOpaTHas MPONOPUUOHAIBHOCTD,
napabosna, runep0osia; yMeHue CTpouTh rpaduku (QyHKIHHA, UCIOIB30BATH
rpaduku Ui ONpEAETICHUS] CBOMCTB NPOLIECCOB M 3aBHCUMOCTEH, IS
pelieHus 3afad M3 JPYTUX Y4EeOHBIX MPEAMETOB M DPEAJbHOW >KU3HH;

YMCHUEC BbIPpAXKATb (1)OpMy.]'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUNHAMU

VYMeHue onepupoBaTh NOHATUSAMMU: MOCIEA0BATEIbHOCTh, apupMeTnIecKas
U TeoMeTpuuecKas IpOrpeccur; YMEHHE UCIOJIb30BaTh  CBOICTBa
HocJIe10BaTeNbHOCTEH, (OPMYJIBI CyMMBbl M OOILEro 4YjeHa IpU PeLIeHUU
3aJa4, B TOM YHUCJIE 3aJa4 U3 JAPYTrUX y4eOHBIX MPEAMETOB U PEabHOU

KHU3HHU

VYMeHue pemarh 331a4l pa3HbIX TUIOB (B TOM YMCIIE HA MPOLEHTHI, 0N U
4yacTH, JABM)KEHHE, paboTy, IIEHY TOBApOB U CTOMMOCTbH MOKYIOK M YCIYT,
HAQJIOTH, 3a/aud M3 O00JacTH YNpaBlI€HHs JMYHBIMH M CEeMEWHBIMU
(¢uHaHCaMM); YMEHUE COCTaBIISATh BBIPAXKEHUS, YPABHEHUsI, HEPABEHCTBA U
CHUCTEMBI II0 YCJIOBHMIO 3aJadd, HCCIEAOBATh IIOJIy4YCHHOE pELICHUE U

OLICHUBATh HpaBI[OHOJIO6HOCTI> MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh HMOHATHAMM: (GUTypa, TOUKa, OTPE3OK, MpsMas, JIyd,
JIOMaHasl, yrojl, MHOIOYTOJIbHUK, TPEYroJbHUK, pPaBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYTrOJIbHUKH, MPSMOYTOJIbHBIN TPEYrOJIbHUK, MEINAHa,
Ouccekrpuca u BBICOTA TpPEeYrojbHUKa, YEeThIPEXYTOJIbHUK,
napauiesiorpaMMm, pomMO, MPSAMOYTOJIbHUK, KBAJpaT, TpaIreusi; OKPYKHOCTb,
KpyT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (DUTypamMu; YMEHHE
pemars 3ajayd, B TOM 4YHCIE W3 MOBCEJHEBHOM >KM3HHM, Ha HAXO0XKJIEHUE
FeOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YYEHHBIX CBOWCTB (uryp u

¢dakToB




10

11

YMeHue onepupoBaTh MOHSATUSIMH: PaBEHCTBO (GUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MAapauIeIbHOCTh U TMEPIEHIUKYISIPHOCTD MPSMBIX, YTOJl
MEXy IPSIMBbIMU, IEPIICHIUKYIIAP, HAKJIOHHAA, IPOEKLUsl, mofgooue Gpuryp,
MOMOOHBIE TPEYrOJbHUKU, CHMMETPHUS OTHOCHTEIHHO TOYKH U MPSMOI;
YMEHHE paclo3HaBaThb pPAaBEHCTBO, CHMMETPUI0O M moaodue uryp,

[IapaJUIEIIbHOCTD U IEPIIEHIUKYIIAPHOCTD MPSAMBIX B OKPYXKAIOLEM MUpE

YMeHue onepupoBaTh NOHATHSMM: JJIMHA, PACCTOSHUE, Yroil (BeJIMYUHA
yria, CHHyC U KOCUHYC yrila TPEyrojbHUKA), IJIOMIAab; YMEHUE OI[CHUBATh
pa3Mephl IPEIMETOB U OOBEKTOB B OKPYKAIOIIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIibl mepuMeTpa U IIIOUIAAN MHOTOYTOJBHUKOB, JJIMHBI OKPYKHOCTHU U
wiomiaad Kpyra, o0beMa MpsAMOYIOJIbHOIO THapajlielenuIesa; yMEHHUe
MPUMEHSTh MPU3HAKU PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojabHuka, teopeMy Iludaropa, TpUroHOMETPUUECKHE COOTHOLICHUS

JUISL BBIYUCIICHUS JITUH, PACCTOSHUM, TUIOMAACH

12

13

14

Ymenne  u3zobpaxkarb  miuockue  (GUrypel M HX ~ KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (QUTYPBI OT pYKH, C TIOMOIIBIO  YEePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY WJIM CUMBOJIBHOMY

OITMCAaHHIO

YMmenune ONCpUpOBaATh MNOHATUAMH: HNPAMOYIroJibHasd CHCTEMa KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IMPOU3BCACHHUC BCKTOPA Ha
YUCJI0, CKaJIPpHOC TMPOU3SBCACHHUE BCKTOPOB, YMCHHC HCIIOJb30BAaATh
BCKTOPBI U KOOPAUHATHI AJIA MPECACTABICHUA HJAHHBIX W PCHICHUA 3a4aY, B

TOM YHCJIC U3 IPYTUX YU4EOHBIX MPEAMETOB U peaTbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMU: CTOJOMKOBBIE U KPYTOBbIE JUAarpaMMbl,
TabJIMLbI, cpeiHee apupMeTUUECKOe, MeIuaHa, HauOoJIblIee U HAaUMEHbIIIee
3HA4YeHUs,  pa3Max  4YHCIOBOrO  Habopa; YMEHHE  M3BJICKaTh,
MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh UHPOPMAIUIO, MIPEJICTABICHHYIO B
TabaUIaX M Ha JUarpaMMax, OTPaKaroUIyl0 CBOMCTBAa M XapaKTEpUCTHKH
peaNbHBIX IIPOLIECCOB M SIBICHWI; YMEHHME paclliO3HABaTh W3MEHYNBbIC

BCJIMYMHBI B OKPYKArOIIEM MHPC

15

YMeHue omnepupoBaTh MOHSATHSMM: CIyYalHBIM ONBIT  (CIy4alHbBIN
OKCIIEPUMEHT),  DJIEMEHTapHOe  COObITHE  (DJIEMEHTApHBIA  HCXON)
CJIy4alfHOTO OIIbITA, CIIy4alfHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHE
HaXOJUTh  BEPOATHOCTH  CIOy4yallHBIX  COOBITMM B ONBITaX C

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA CO6BITPI$IMH; YMCHHUC pPCIIaTh 3ada4un
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METOJIOM OpraHM30BaHHOrO Tmepedopa M C UCHOJIb30BaHUEM IpaBUiIa
YMHOXXEHUS; YMEHHE OLEHHBATh BEPOSTHOCTH PEANbHBIX COOBITHH H
SBJICHUM, MOHUMATh POJb MPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUM B OKpYXaroIleM MHPE M B KU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €ro

POJIBIO B MAaCCOBBIX SIBJICHUAX

YMeHue BbIOMpaTh MOAXOIAIIMM M3YUYEHHBIM METOA AJIs pEelIeHUs 3aJauH,
IIPUBOJUTH NPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOIE H
JKU3HHM, PaCIO3HABATh IIPOSIBIICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
ONKCHIBATh OTICIIBHBIC BBIIAIOIIMECS PE3YJIbTaThl, IIOJYyYEHHBIE B XOIE
pa3BUTUS MAaTEMAaTHUKU KaK HAYKH, IIPUBOJUTH IIPUMEPHI MAaTEMaTUYECKHUX

OTKpLITI/Iﬁ H UX aBTOPOB B OTEYECTBCHHOM U BCCMHpHOfI HUCTOpUHU




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BIYUCIIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MmeTHdeckue ONepaluud ¢ PalUOHAIbHBIMU
- qucIaMu

14 JelictBuTtenbHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3ysbTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenb ¢ nenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTEJeM.
- CBoiicTBa CTeNEeHH

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHH. HeuictBuss ¢
' apupMeTUYECKUMHU KOPHSIMH HaTypalbHON CTEIEHU
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUU

39 Lenbie u apoOHO-panuoHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbLHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4eckix BeJIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

e Auredpa 7 kiaacc. Asropsl: MakapsiueB FO.H., Munmarok H.I'., Hemikos K.H.,
Cysoposa C.b. /mox pen. Tenskockoro C.A./ M. IIpoceemenue, 2020-2025.
e Auaredpa 8 kiacc. ABropsl: Makaperues FO.H., Munatok H.I'., Hemkos K.H.,
Cysoposa C.b. /mox pen. Tenskockoro C.A./ M. IIpoceemenue, 2020-2025
e Auredopa 9 kiacc. ABropsl: MakapsraeB FO.H., Munmiok H.I'., Hemkos K.,
Cysoposa C.b. /mox pen. Tenskockoro C.A./ M. IIpoceemenue, 2020-2025.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

e JlupakTuyeckne Marepuajbl mo ajareope 7 kiacc. ABtopsl: MakaperueB FHO.H.,
Mungtoxk H.I'., HemkoB K.H., CyBopoBa C.b. /mon pen. Tenskosckoro C.A./ M.
[Tpocsemenue, 2020-2025.

e JlupakTHueckHe MaTepuHaJibl Mo ajaredope 8 kuacc. ABropel: Makaperues H0.H.,

Mungtoxk H.I'., Hemkos K.H., CyBopoBa C.b. /mon pen. Tenskosckoro C.A./ M.
[Ipocsemenue, 2020-2025.

e AnreOpa 8 kiacc noypounsie iansl ABtopsl: T.1O. [lromuna, A.A. Maxonuna

e JlupakTuyecknue Marepuajbl mo ajareope 9 kiuacc. Apropsl: Makaperiue FHO.H.,

Mungtoxk H.I'., Hemkos K.H., CyBopoBa C.b. /mon pen. Tenskosckoro C.A./ M.
[Ipocsemenue, 2020-2025.

e CamocrosiTe/IbHbIE U KOHTPOJIbHBIE Pa0oThI 1O ajiredpe U reoMeTpuu 7 KJjacc.
Astopsr: A.IL. Epmioa, B.B. 'ono6opoasko, A.C.Epmosa , M. Unekca, 2020-2025.

e CamocTosiTeJIbHbIe 1 KOHTPOJIbHbIE PaGoThl MO ajredpe U reomeTpun 8 KJiacc.
Astopsr: A.Il. Epmoa, B.B. I'ono6oponpko, A.C.Epmosa , M. Unekca, 2020-2025.

e CamocTosiTeJIbHbIC H KOHTPOJIbHbIE Pa0oThl MO ajredpe u reomerpuu 9 kiaacc.
Astopsr: A.IL. Epmiosa, B.B. 'ono6opoasko, A.C.Epmosa, M. Unekca, 2020-2025.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

® DjeKkTpoHHas OMONIMOTeKa YUeOHMKOB M METOJMYECKHX MaTepuajioB. IIpeMeTHbIe pa3/ebl
«Marematukay, «Anredpay, «['eomerpus» http://window.edu.ru/

e @enepanbHblil MHCTUTYT negarorndeckux udmepenui. OI'D u EI'D nmo maremaruke. Ha caiite
pasmemiarotcsi: Aemo-Bapuantsl EI'D, OI'D, 'BD no maremaruke, COOpPHUKA MaTEepHAIOB ISt
MOATOTOBKA OOYYAIOMMXCSA TIO0 MaTeMaTHUKE, METOJIWYECKHEe PEKOMEHIAIMN OKCIEPTOB
npeIMETHOM KOMHCCHH 1o Matemartuke. https://fipi.ru/

e [‘ocynapctBeHHast oOpasoBarenbHas miaatgopma «Poccuiickas 3J€KTpOHHas MIKOJa» — 3TO
MHTEPAaKTUBHBIE YPOKHU 10 BCEMY IIKOJBHOMY Kypcy ¢ 1 mo 11 kmacc oT mydmux yuutenen
CTpaHbl, B TOM 4Hcie Mo Maremartuke. MHdopmanmonHo-oOpa3oBarenpHas cpeaa Uisd
U3y4eHHs] MaTeMaTUKH, OObeIuHsIomas y4yeHuka (B ToM uucie nereit ¢ OB3), yuurens,


http://window.edu.ru/
https://fipi.ru/

pomuTeNss W OTKPHIBAIOIIAS PABHBIA JOCTYl K Ka4eCTBEHHOMY OOIIeMy O0Opa30BaHUIO
HE3aBHCUMO OT COLIMOKYJIBTYPHBIX ycioBuii. https://resh.edu.ru/about

Yuu.py - oTeyecTBeHHasi OHJAWH IuIaTopMa, IAe YUYEHUKH U3 peruoHoB Poccum m3ydaror
MaTeMaTHKy B MHTEPaKTUBHON (popme. YUu.py pacKpbIBaeT MOTEHIHAN KaXJOTO peOeHKa.
[Tnatpopma aHamU3UpyeT ACHCTBHUS KaXIOTO YYCHHKA M HA OCHOBE JAHHBIX IMOJIOHMpaeT
NEpCOHANbHbIE 3aJaHMs, CO3JaBas TakUM oOO0pa3oM MHIMBHUAYAJIbHYIO 0Opa3oBaTENIbHYIO
TpaekTopuio. B Tom yucie u mo matemaruke. https://uchi.ru/


https://resh.edu.ru/about
https://uchi.ru/

