MYHHUIIMITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
HOBOPOIICKOM CPEJTHAA OBIIIEOBPA3OBATEJIBHAS IIKOJIA

AHHOTANUA K padoyeil mporpamme

yueOHOro npeamera «AJjuredpa» ajiaa 7-9 kiaccos
Pabouass mporpamma ydeOHOro mnpeamera «Anredpa» o00sS3aTeNbHOM NpenMerHoW obnactu «MaTtemaTtuka u
nH(opMaTHKa» SBISETCS YacTbIO OCHOBHOM OOpPa30BaTEIBHOM MMpOrpaMMbl OCHOBHOI'O 00ImIero oopasoanus (OOII
0O00O) MBOY Hosopornckoii COIIl, pa3paborana B coorBercTBuu ¢ mnyHkroM 32.1 ®I'OC OOO Ha ocHOBe
denepanpHOl paboyeld mporpamMmbl 1Mo anredpe ¢ yuéroMm Temarudeckoro ruianupoBanuss OIBHY «UucTHTyT
cTpateruu pasButHs oOpasoBaHus» Poccuiickoit akanmemun o0pa3oBaHus U peanu3syercs 3 roga ¢ 7 mo 9 kiacc.

PaGouast mporpamMma pazpaboTaHa y4YUTENISIMH MaTeMaTHKU LIKOJIbI ¢ HCHonb3oBaHueM «KoHcTpykTOpa pabounx
nporpaMm» caiita «Equnoe comepskanue o01iero o0pa3oBaHus» B COOTBETCTBHU ¢ [lonoskeHreM o pabodnx mporpammax
W OmpefenseT OpraHu3alnio 00pa3oBaTENbHON ACATEIBHOCTH YUYHUTENS B IIKOJNE MO TNpeaMery «AnreOpay. Pabouas
MporpaMMa COJEP KUT CIEAYIONINE CTPYKTYPHBIE SJIEMEHTHI:

-[IOSICHUTEIbHYIO 3aIIUCKY;

-00IIyI0 XapaKTePUCTUKY YUeOHOro mmpeaMera «Anreopa;

-TIENT M3YYEHHS y4eOHOro mpeaMera « Airedpa;

-MEeCTO y4eOHOro nmpeaMera «Anredpa»s yueOHOM IUIaHE;

-coZiepKaHne yaeOHOro mpeaMeTa «Anredpay;

-IJIAaHUPYEMBIC PE3YJIbTAThI (J'II/IT-IHOCTHI)IC, METAINIpEAMETHBIC U Hpe}IMe’THLIe);

-TeMaTU4eCKOe IIaHUPOBaHue, CHOPMUPOBAHHOE C yUETOM padodei mporpaMMbl BOCITUTAHUS U BO3MOYKHOCTBIO
ucronb3oanus DOP/LIOP.

Pabouas mporpamma oOcyxjaeHa Ha 3acemanuu [IIMO yduTeneidi MaTeMaTHYECKOrO LMKIIA IIKOJbI, MPUHATA
pemenneM — memarormdeckoro cosera  (mpotokonm NelO or 28.08.2023r.), yrBepkaena mpukazom mo MBOY
Hogropomnckoit COII Ne68 ot 28.08.2023r. B kauecTtBe dactu coaepkanus OOIT OO0

Ha ocHoBe mamHOi mporpamMmbl yuuTeneM paspabateiBactcss KTII B coorBerctBum c IlomokeHmem o
KaJleHIapHO-TEeMaTHYeCKOM IIJIaHMPOBAHWM 10 y4eOHOMY ImpenMmeTy, Kypcy, momymio. KTII paccmartpuBaercs Ha
3acemanuu [IIMO u cornacyercs ¢ 3amectuteneM o Y BP.

Beinucka
U3 OCHOBHOI1 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHusl

PABOYASA ITPOI'PAMMA
yueOHOro npeamera «AJjaredpa»
AJIs odyyarommxcs 7 - 9 kiaccon
(0a30BbIil yPOBEHD)

CPOK peaju3aunum 3 roaa

MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro mpeamera «AnreOpa» (mpemMerHas oOmacTh «MaremaTnka W WH(pOpMaTHKa») Ha
YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHHUs COCTaBlIeHa Ha OCHOBE TpeOoBaHMI K pe3yabTaTaM OCBOEHMS IPOrPaMMBbI
OCHOBHOTO 00mero oopazoBanus PexepaabHOro rocyaapcTBEHHOr0 00pa3oBaTENbHOIO CTaHJApTa OCHOBHOI'O OOLIEro
obpazoBanus (PI'OC O0O), DenepanpHOi 00pa30BaTENBFHONM HMPOrpaMMbl OCHOBHOrO oOmiero odpazosanust (POII
000), DenepanvHOil paboyeld mporpammbl 1o ydeOHoMy mpeamery «Anredpa» (DPII «Anrebpa»), a Ttakxe
OpPHEHTHPOBaHa Ha IieJIeBble IPUOPHUTETHI, cHhOPMYIHPOBAaHHBIE B (eiepanbHOl padodell mporpaMMe BOCITUTAHUSI.

[IporpamMma mo anrebpe Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHusi paspaboraHa ¢ yderoMm Konneniuu
npenojaBanus MaTeMaTuku B Poccuiickoit @enepanuu.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «AJITEBPA»
B crpykrype mporpammsl yueOHOro Kypca «Ajiredpa» Ajsi OCHOBHOIO oOIIero oOpa3oBaHUsi OCHOBHOE MECTO

3aHUMAKOT COACPKATCIIbBHO-METOAUYCCKHUEC JIMHUU: «Yucna wu BBIYMCIICHU A, ((AJ'IFC6paI/I‘IeCKI/IC BBIPAXKCHU»,
«ypaBHeHI/IH U HCPABCHCTBa», «(I)YHKI_II/II/I». Kaxc;[aﬂ U3 2TUX COACPKATCIIBHO-METOANYCCKUX JIMHUN Ppa3BUBACTCAd Ha
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MPOTSDKEHUU TPEX JIET M3yYeHHs Kypca, B3aUMOACUCTBYS C JIPYTHMMH €ro JHHHSIMH. B Xoe u3ydeHus ydeOHOro Kypca
00y4aroMMMCsl PUXOAUTCS JIOTHUECKH PACCyKIaTh, HCIOIb30BATh TEOPETUKO-MHOXKECTBCHHBIH S3bIK. B CBsI3U ¢ 3TUM B
nporpaMmy y4eOHOro Kypca «AireOpa» BKIFOYEHBI HEKOTOPHIC OCHOBBI JIOTHKH, MPEICTABICHHBIC BO BCEX OCHOBHBIX
paszenax MaTeMaTHYECKOro oOpa3oBaHMA M CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOUIMMUCS OCHOB YHHBEPCAIHLHOTO
MaTeMaTHyecKoro s3bika. CoAepiKaTelbHON U CTPYKTYPHOW OCOOCHHOCTHIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBINA XapaKTep.

Conepxanve nuHUM «UuWClia W BBIUMCICHUS» CIY>KUT OCHOBOM [UIsl JaJbHEUIIEro H3Y4YEHHS MaTEMaTHKH,
CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOIIUXCS JIOTMYECKOT'0 MBINUICHHS, (OPMHUPOBAHUIO YMEHHS IOJBH30BATHCS
aJropuTMaMu, a TaK¥Xe HpI/IO6pCTCHI/IIO MPaKTUYCCKUX HABBIKOB, HCO6XOI[I/IMI>IX JJIsL HOBCGI[HGBHOﬁ ’)kU3HU. Pa3Butne
MOHATHUS O YWCJIC HAa YPOBHE OCHOBHOTO OOINEro OOpa30BaHUS CBSI3aHO C PAIMOHAJIBHBIMH W HPPAIlMOHATBHBIMU
guciaMu, (pOpPMHUPOBAHWMEM TMPEACTABICHUNA O JACHCTBUTSILHOM 4HCJC. 3aBEpPIICHUE OCBOCHUS YHCIOBOH JIMHUH
OTHECEHO K CpEIHEMY 0011eMy 00pa30BaHUIO.

ConepxaHue IBYX aireOpanyecKuX JMHUA — «ANreOpanuecKhe BhIPAKCHUS» M «YPABHECHUS U HEPABEHCTBA»
crocoOcTByeT (POPMHUPOBAHHIO Y OOYHYAIOMIMXCS MaTeMaTHyecKoro armaparta, HeoOXOIMMOro Ui pelIeHUs 3ajad
MaTEeMaTHKH, CMEKHBIX TPEJAMETOB M MPAKTHKO-OpUEHTHUPOBAHHBIX 3aja4. Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
y4eOHBIA MaTepuaj IPYyIIUPYETCs BOKPYT PAIllMOHANBHBIX BhIpaXKeHH. AJredpa JeMOHCTPUPYET 3HAYCHUE MAaTEMAaTUKH
Kak si3bIKa N1 MOCTPOEHUSI MAaTEMaTHUUYEeCKUX MOJIENeld, OMMCaHMs IPOLIECCOB U SIBJIEHMM peadbHOro Mupa. B 3amaum
o0y4eHHsl aJiredpe BXOIAT TAKKe JaNbHEHIIIee Pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOUMOr0, B YaCTHOCTH,
JUIE  OCBOGHHWsSI Kypca WH(QOPMATHKH, M OBJIQJICHUE HaBBIKAMH JCAYKTHBHBIX paccyxiaeHuid. [IpeoOpasoBaHue
CHMBOJILHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanne (QyHKIMOHAIbHO-TpaUYECKON IJIMHHM HaICIeHO Ha TIOJNydyeHHe OOydYarolmMMHUCS 3HAaHUH O
GYHKIHASIX KaK BaKHEHIIEH MaTeMaTHYECKOW MOIETH ISl ONMUCAHUS W HMCCIICHOBAHUS PAa3HOOOPA3HBIX MPOIECCOB U
SIBIIGHUI B IpHUpoJie U oOmecTBe. M3ydeHne Matepraia CriocOOCTBYET Pa3BUTHIO Y O0YUAIOUINXCS YMEHUS UCIOIb30BaTh
Pa3IMYHBIC BBIPA3UTEIIbHBIC CPEACTBA A3BIKA MAaTEMATHUKU — CJIOBECHBIC, CUMBOJIMYCCKUEC, rpaqmquKHe, BHOCHUT BKJIa B
q)OpMI/IPOBaHI/Ie HpeJICTaBHeHI/Iﬁ O pOJIM MaTEMAaTUKHU B Pa3BUTHU UBUJIM3alIUU U KYJIbTYPBI.

OEJA U3YUYEHUS YYEBHOTI'O MNPEAMETA «AJITEBPA»
AnreOpa SIBISETCS OXHWM W3 OIOPHBIX KypCOB OCHOBHOT'O OOIEro oOpa3oBaHMs: OHA OOECIICUMBACT HU3YUCHHE

OpYyTUX AWCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMAaHHTApHOTO ITMKJIOB, €€ OCBOGHHE HEOOXOIMMO I
MPOAOIDKEHNsT 00pa3oBaHWS M B IOBCENHEBHOW JKM3HHU. Pa3ButHe y oOydaromuxcs HAyYHBIX TMPEACTABICHHHA O
MPOUCXOXKICHUHM M CYIIHOCTH aJireOpanyecKuX aOCTpaKIMi, Croco0e OTPa)KeHHs MATEMaTHYECKON HAYKOH SIBICHHH M
MPOIIECCOB B TIPHPOJIE W OOIIECTBE, POJIM MaTEMAaTHYECKOrO0 MOJEIHPOBAHHWS B HAyYHOM MO3HAHWHM W B TIPAKTHKE
CHocoOCTBYeT (POpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUA WM KAa4eCTB MBIIUICHHUS, HEOOXOIWMBIX /IS aJanTaldd B
COBpeMeHHOM mu(poBoM obriecTBe. M3ydeHmne anreOpbl oOecriednBaeT pa3BUTHE YMEHHs HaOII0[aTh, CPAaBHUBATH,
HaxXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUIEHHS, CTOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NECTBUA M BBIBOIBI, (POpMyIHpoBaTh yTBepxkaeHns. OcBoeHHe Kypca anreOphl 00ecrieduBaeT pa3BHTHE JIOTHYECKOTO
MBIIUIEHUSI OOyJaloONIMXCS: OHW WCHONB3YIOT JEAyKTUBHBIE W WHIYKTHBHBIE pACCY)KIEHHUS, 0000ImeHne u
KOHKpeTH3anuip, abcrparupoBanre u aHanoruto. OOyueHwme anrebpe mpenmonaraeT 3HAYUTENBHBIA O0BEM
CaMOCTOSTEIBHON NeATENFHOCTH O0YYaIOIIMXCs, MO3TOMY CaMOCTOSTEIhHOE pEIIeHre 3ajad SBISETCA pean3aluei
JeSITeTFHOCTHOT'O TPHHIIATIA O0YIEHUSI.

MECTO YYEBHOTI'O ITIPEJIMETA «AJITEBPA» B YAEBHOM IIVIAHE
Cornacuao yueOHOMY IJIaHy B 7-9 Kilaccax m3ydaercsi yaeOHbIH Kypc «Anredpay, KOTOPBIA BKITIOYAET CIEAYIOLIHE

OCHOBHBIE pasfenbl coaepxaHus: «YUucia ¥ BBMUHCICHUS», «ANreOpanueckue BBIPAKEHUS», «YPaBHEHHUA H
HepaBeHCTBay, «DyHknun». Ha n3ydyenne yueOHoOro Kypca «Anredpa» orBoautcs 306 waco: B 7 kmacce — 102 gaca (3
yaca B Henennro), B 8 kiacce — 102 gaca (3 gaca B Henenro), B 9 kimacce — 102 gaca (3 Jaca B HElemo).

COAEPKAHUE YYEBHOTI'O ITPEJMETA
7 KJIACC
Yucaa v BoIMHCIEHHS
JpoOu OOBIKHOBEHHBIE W [ECATUYHBIC, IIEPEXOJl OT OAHON Qopmbl 3amucu apobeit k npyroi. I[lorsTue
paIoOHAIBHOTO YHUCIIA, 3aliCh, CPAaBHEHHE, YIOPAJOYMBAHUE PAIlMOHAIBHBIX YHCEN. ApUPMETHYECKHE IEHCTBUS C
paloHaIbHEIME YHCliaMu. Perienue 3aa4 U3 peaabHOM MPaKTUKU Ha YacTH, Ha JIPOOH.



Crenenb ¢ HaTypaJbHBIM TOKa3aTelleM: OIpelesieHne, Npeodpa3oBaHUE BBIPAKEHWH Ha OCHOBE ONpEAEIICHUS,
3anuch OonpMX yucenl. [IpoueHTsl, 3anuck NPOLeHTOB B BUAE ApoOu 1 IpoOH B BHJIE MPOLEHTOB. TpH OCHOBHEIE 3aJaul
Ha MPOLIEHTHI, pelIeHNe 3a]jad U3 peaabHON MPaKTUKU.

[IpumeHeHue Npu3HaKOB AETUMOCTH, PA3I0KEHNE Ha MHOXKHUTEIN HATYpaJIbHBIX YHCEIN.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSAMasi 1 00paTHasi MPOMOPIHOHAIEHOCTH.

Aaredpanyeckne BbIpaKeHUS

[lepeMenHble, 4YHUCIIOBOE 3HAUYE€HHE BBIPAKEHHS C IepeMeHHOM. JlomycTuMble 3Ha4YeHUs IEpEMEHHBIX.
[IpencraBneHyne 3aBUCUMOCTH MEXKIY BeIHMYMHaMu B Buae (opmynbl. Beramcnenus no dopmynam. I[IpeoOpaszoanue
OYKBEHHBIX BBIPaKEHHI, TOKICCTBEHHO PaBHbBIC BHIPAKEHHSI, TPaBUiia MpeoOpa3oBaHusl CYMM U IPOU3BEICHUN, MpaBUia
PACKpPBITHSI CKOOOK U MPUBECHHUSI MTOTO0HBIX ClIaracMBbIX.

CBo¥iCTBa CTENEHU C HATYPAJIbHBIM IIOKa3aTeIeM.

OpHouseHs! U MHOTOWIEHB!. CTeneHb MHOrouaeHa. CloxeHue, BRIYUTaHUe, YMHOKEHHE MHOrowIeHOB. DopMyib
COKpalIEHHOT0 YMHOXKEHMS: KBaJIpaT CyMMBbl W KBaapaT pasHocTH. Dopmyrna pasHOCTH KBajpaToB. PaznoxenHue
MHOTOWIEHOB Ha MHOJKUTEIH.

YpaBHeHHs M HEPAaBEHCTBA

YpaBHeHHe, KOpEeHb YpaBHEHNs, PaBHiia MPeoOpa3oBaHusl ypaBHEHHS, pABHOCHIILHOCTh YPaBHEHHI.

JIuneilHOE ypaBHEHHE C OJIHOM IIEPEMEHHOM, YHUCIIO KOPHEM JIMHEHHOrO0 ypaBHEHMs, pPELICHUE JIMHEHHBIX
ypaBHeHu#. CocTaBieHHE YPABHEHUI 110 YCIIOBHIO 3a/1a4d. PereHne TeKCTOBBIX 3a71a4 ¢ IOMOIIBIO0 YPaBHEHHH.

JluHeiiHOEe ypaBHEHHE C ABYMsI MepeMeHHbIMH M ero rpaduk. CucreMa OBYX JMHEHHBIX YpPaBHEHHH C JBYMsI
nepeMeHHBIMU. Perienue cucreM ypaBHEHU# criocoOOM MocTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3a71a4 ¢ TOMOIIBIO
CUCTEM YpaBHEHUU.

DYyHKUNHU

KoopnnHara Toukn Ha npsiMoil. UnciaoBble NMPOMEXKYTKH. PaccTosHHME MEXAY IBYMS TOYKAMHM KOOPIAMHATHOU
psIMOHA.

[psmoyrompHas cucrema koopauHaT, ocu Oxu Oy. Abcrmcca ¥ OpAMHATA TOYKU Ha KOOPIMHATHOW IUIOCKOCTH.
[Ipumepsl rpadukoB, 3agaHHbIX Gopmydamu. UreHue rpadukoB peanbHbIX 3aBucuMocTel. [lonstue ¢ynkiuu. I'paduk
¢dyukiuu. CpoiictBa GyHkiwmit. JIuneinas ¢Qyukius, e€ rpaduk. I'padpuk ¢ynkuuu y = |X|. T'padudeckoe pemrenne
JIMHEWHBIX YPAaBHEHUU U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KUIACC

Yucia v BbIYHCICHHS

Ksampatuerit  koperr w3 uyucna. llomstne 00 wuppandoHanmbHOM Yucie. JlecATHYHBIE TPHOIMKCHUS
uppanMoHanbHbIX ducen. CBoiicTBa apuMerndeckux KBAApPAaTHBIX KOPHEH M MX NPUMEHEHHE K IpeoOpa30BaHUIO
YHUCIOBBIX BBIPAXKEHHUU U BBIYUCICHUSAM. [IelCTBUTENbHBIC YHCTIA.

CreneHs ¢ 1enbIM oKaszaTeneM U e€ csoiictBa. CTaHAapTHAs 3alKCh YUCTA.

AnredpanvecKue BbIpaKeHHUsI

KBanpaTHblil TpEéXWieH, pa3ioKeHNe KBaAPATHOTO TPEXWICHAa HA MHOXUTEIH.

Anrebpandeckas apoOs. OCHOBHOE CBOMCTBO anreOpamveckoi napodu. CrokeHue, BBHIYATaHHE, YMHOXKEHHE,
JeneHne anredpandeckux apooei. PanmonansHbIe BRIpAXKEHHUS U UX ITpeoOpazoBaHUe.

YpaBHeHHsI U HEPABEHCTBA

KBagpaTtHoe ypaBHeHme, (opmyna KopHell KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHwUid,
CBOASALLIMXCS K TMHEHHBIM U KBaApaTHEIM. IIpocTelimue npoOHo-pannoHaabHbIe ypaBHEHHS.

I'padmueckas wHTEepmpeTanus ypaBHEHHU C JIBYMS TEPEMEHHBIMH W CHCTEM JIMHEHHBIX YpaBHEHUH C IBYyMS
nepeMeHHbIMU. [IprMeps! perieHns cucTeM HeJTMHEHHBIX YPaBHEHUH ¢ ABYMsI IEpEMEHHBIMH.

Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM criocoOoM.

UucnoBsle HepaBeHCTBa M HX CBOWcTBa. HepaBeHCTBO ¢ omHOW mepeMeHHOW. PaBHOCHIIBHOCTH HEPAaBEHCTB.
JIunelHbIe HepaBEHCTBA C OAHOM MepeMeHHOW. CHCTeMBl TMHEHHBIX HEPABEHCTB C OHOM MEPEMEHHOM.

DyHKIUU

[ousTre pynkunu. O6macTe ONpeneneHusl © MHOXKECTBO 3HaueHUH (pyHKuuu. CriocoObl 3a1anust QyHKIHHT.

I'padux ¢dynkumu. Yrenue cpoiictB ¢yHkumuu mo e€ rpaduxy. IIpumepsl rpagukoB (GYHKIMIA, OTpakaromuX
peajbHbIEe TPOLIECCHI.

DyYHKIMH, OMHCHIBAIOIIME TPAMYIO M 0OPaTHYO TPOIOPIHOHAJILHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKImu Y = X2,
y =3,y = VX, y=|x|. [pacdirueckoe pelirenue ypaBHEH i i CHCTEM ypaBHEHHIL.

9 KJIACC



Yucna v BbIYMCICHUS

PanmonansHble yKcna, UppaluoHaNbHBIE YHCIA, KOHEYHBbIE M OCCKOHEUHBIC ACCATHYHBIE APOOH. MHOXKECTBO
NEWCTBUTEIBHBIX YHCEIN, JIeHCTBUTENbHbIE YWCIAa Kak OeCKOHEeuHble AecATHYHBIE OpoOu. B3amMHO omHO3HAYHOE
COOTBETCTBHE MEXIY MHOXKECTBOM JICHCTBUTENIBHBIX YHCET U KOOPAUHATHON IIPSIMOM.

CpaBHeHME AEHCTBUTENBHBIX YHCEIl, apU(pMETHUECKHE ACHCTBHS C ICHCTBUTEIBHBIMU YUCIIAMH.

Pa3mMepbl 00bEKTOB OKPYKAIOMIEr0 MUPA, JJIUTEILHOCTh MPOLECCOB B OKPYIKAIOILIEM MHpE.

[MpubnmxkéHHOe 3HAaYEHWE BEIUYMHBI, TOYHOCTh NpUOIKeHHs. OkpyrieHue uymcen. [Ipukuaka H OIEHKa
pE3yAbTAaTOB BHIYUCICHUH.

YpaBHeHHs U HEPAaBEHCTBA

JIunelinoe ypaBHeHuUe. Penienne ypaBHEHUM, CBOASIIMXCS K JTUHEHHBIM.

KBagpaTtHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAMINXCS K KBaApaTHBIM. brukBanpatHoe ypaBHeHnue. [Ipumepst
peLIeHNs] YpPaBHEHUN TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM HAa MHOKUTEIH.

Pemenne 1poOHO-paliiOHaNbHBIX YpaBHEHHI. PellieHne TEeKCTOBBIX 3aa4 alnre0pandeckKuM METOIOM.

VYpaBHeHHe C JBYyMs IEpeMEHHBIMH UM ero rpaduk. PemieHuwe cucreM ABYX JIMHEWHBIX ypaBHEHHH C JBYMS
NepeMeHHbIMU. PellleHne cucTteM [ByX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a JIpyroe — BTOPOM CTENEHH.
I'paduueckast MHTEpIIPETAIMS CUCTEMBI YPaBHEHHIA C IByMs TIEpPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3aj1au anredpanyeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JIMHEHHBIX HEPAaBEHCTB C OAHOM NEpeMEHHOHM. PelleHue cuCTeM JIMHEHHBIX HEPABEHCTB € OJIHOU
nepemenHod. KBajpatHele HepaBeHcTBa. ['paduyeckass WHTepHpeTanvss HEPaBEHCTB W CHCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMH.

DYyHKUNHU

Ksanpatnunas ¢ynkums, e€ rpaduk u cpoiictsa. [Tapaborna, KOOpIUHATEI BEPIIMHEI 1apadoibl, OCh CHMMETPHH
apa0oJIbL.

I'paduku dyskmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux cBoiicraa.

YucioBblie MOCIAEI0BATEILHOCTH H IIPOIPECCHH

[ToHsTHE YNCIIOBOM MOCICIOBATEILHOCTH. 3aaHUE MTOCIEA0BATEIbHOCTH PEKYPPEHTHON (GopMyInoit u dhopmyoi
N-TO 4ieHa.

Apudmerndeckast u reomerpuueckas nporpeccuu. PopMynsl N-ro WieHa apuPMETHIECKOH M TeOMEeTPHYECKON
MIPOrPECCHM, CyMMBI IIEPBBIX NUIIEHOB.

N3o0pakeHne WICHOB apu(OMETHIECKOM M TEOMETPUIECKON MPOrpeccHii TOYKaMHu Ha KOOPIMHATHOHN IIOCKOCTH.
JInHelHbIN 1 SKCIIOHESHITHATBHBINA pocT. CII0KHBIE TPOIICHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMbBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JAUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yaIbTAThI OCBOCHHUS MTPOrpaMMBbI ydeOHOTO Kypca «ANredpay» XapaKTepu3yrTCs:

1) naTpuoTHYeCKOEe BOCIIUTAHUE:

MPOSIBICHHEM HHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHICKOW MaTeMAaTWKH, IIEHHOCTHBIM OTHOIIEHHWEM K
JOCTHKEHUSIM POCCUHCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTHUYECKOM IIKOJIbI, K UCIONb30BAHUIO ATHX JAOCTH)KECHUM
B JIPYTUX HayKaX W MPUKIQIHBIX cepax;

2) rpa’kIaHCKOe U T1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBITIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA M pealM3allid ero IpaB, IPEACTaBICHUEM O
MaTeMaTHYeCKNX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3iIMYHBIX CTPYKTYp, SIBICHUH, MPOIENyp TPa)KJIaHCKOro oOIIecTBa
(mampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHWIO 3THYECKHX IPOOJIEM, CBS3aHHBIX C IPAKTHYECKUM
MPUMEHEHUEM JIOCTHKEHUI HAyKH, OCO3HAHUEM BOKHOCTH MOPAILHO-3TUYECKUX TMPUHITUIIOB B ICITENFHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pELICHUU MNPAKTHUUYECKUX 3a7ad MaTEeMaTHYeCKOW HaIpaBJIEHHOCTH,
OCO3HAaHUEM Ba)KHOCTH MAaTEMaTHYECKOr0 OOpa30BaHUs Ha MPOTSHKEHUU BCEH KU3HU JUIS YCIIEITHON TPOeCCUOHATLHOM
NESITETbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHWH, OCO3HAHHBIM BHIOOPOM M IOCTPOCHUEM WHIMBHUIYabHOM
TpaeKTopuu 00pa30BaHMsI U )KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX MMOTPEOHOCTEIH;
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4) 3cTeTHYeCKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOLMOHANEHOMY M 3CTETHYECKOMY BOCHPHUSTHIO MAaTEMaTHYECKUX OOBEKTOB, 3ajay, PELICHUH,
paccyXaeHui, yMEHHIO BUJECTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTH HAYYHOT'O MO3HAHUS:

OpHEHTalMell B JAEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4yHBIX MpEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTAX PAa3BUTHUSl YENOBEKa, NPUPOIBI W OOIIecTBa, MOHMMAHHMEM MaTeMaTHYecKOW HayKH Kak cepsl
YEIOBEUECKON NEeATENbHOCTH, JTAamoB €€ pa3BUTUS M 3HAYUMOCTU IJISl PA3BUTHS LUBUIM3AIMH, OBIAJCHHEM SI3BIKOM
MaTeMaTUKH U MaTeMaTH4eCKOM Ky.]]bTypOfI KaK CpCACTBOM IIO3HAHUA MHUPA, OBJIAACHUCM HpOCTCI\/'IHII/IMI/I HaBBIKaMH
HCCIIEZIOBATENIbCKOM EATeNbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GopMuUpPoOBaHUe KYJIbTYPbI 310POBbS ¥ IMOIMOHAIBLHOIO 0JIATONOTYYHsI:

TOTOBHOCTBIO NMPHMEHSITh MaTeMaTHUECKWe 3HAHMs B WHTEpecaX CBOErO 370POBBs, BEIACHHUS 370pPOBOrO oOpasza
KHU3HH (340pOBOE MUTaHME, COANAHCHPOBAHHBIA PEKHM 3aHSATHH M OTIbIXa, peryssipHas Qu3nueckas aKTUBHOCTB),
c(OPMHUPOBAHHOCTHIO HaBBIKa pepiiekcuu, IpU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TAKOT'o e MpaBa APYroro YeloBeKa,

7) 3Ko0rMYecKoe BOCIUTAHME:

OpI/IeHTaHI/Ief/‘I Ha NPUMCHCHUC MATCMATHUUYCCKUX 3HAHUM 4 pelICHUud 3aJa4d B O6JIaCTI/I COXpPaHHOCTHU
OKpY’Kalollel cpelibl, MJIaHUPOBAHUS IOCTYNKOB M OLIEHKM WX BO3MOXHBIX IOCJEICTBUN JUISI OKPY)KAIOLIEW CpENbl,
OCO3HaHWEM TJI00ATBFHOTO XapaKTepa IKONOTHIECKUX MpoOJIeM H MyTel WX pelieHus;

8) ananTanus K N3MEeHAIOIIUMCS YCIOBHIM COIMATBHOI M MPUPOAHON Cpeabl:

TOTOBHOCTBIO K ):[eﬁCTBI/IHM B YCJIOBUAX HeOHpeIleJIéHHOCTI/I, TMOBBIICHHUIO YPOBHA CBOEH KOMIIETEHTHOCTH qyepe3
MPAKTUYECKYIO JeITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHLCS Y IPYTUX JFo/IeH, TproOpeTaTh B COBMECTHOM JIeSTETbHOCTH
HOBBIC 3HaHUS, HABBIKU U KOMIICTCHIIMHA U3 OIIbITa APYTUX;

HEOOXOJJMMOCTBIO B (DOPMHUPOBAHUY HOBBIX 3HAHHIA, B TOM 4Kcie (GOpMYIMPOBaTh HJEH, TIOHSITHS, TUIIOTE3BI 00
O6’[)6KTaX U ABJICHUAX, B TOM YHCIC paHEC HCU3ZBECTHLIX, OCO3HABAaTh J];e(i)I/HJ;I/ITBI COOCTBEHHBIX 3HAHHH U
KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCIHPHHUMATH CTPECCOBYIO CHUTYaIlMI0 KaK BBI3OB,
TpeOyronmii KOHTpMEp, KOPPEKTHPOBATh MIPUHUMAEMbIC PELICHHUS U IeHCTBUS, (OPMYIUPOBATh M OLEHUBATH PUCKH H
HOCJIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTe/bHBIE YHHBepPCAJIbHbIE YUeOHbIe 1eliCTBUA
ba3oBble Joruyeckue aeicreus:

e BBUBJLITH M XapaKTEpPU30BaTh CYLIECTBEHHBIC NPHU3HAKA MATEMaTHYECKUX OOBEKTOB, IOHATUH, OTHOLIEHUI
MEXKAY TMOHATUAMH, (OPMYIUPOBATh ONPENENCHUSI TOHATHM, YCTaHaBIMBATh CYIIECTBEHHBIH IPHU3HAK
KJaccu(puKaluy, OCHOBaHUSA AJ1s1 0000ILEHHSI U CPaBHEHUS, KDUTEPUU IIPOBOIUMOI0 aHAIN3A;

e BOCIPUHMMATh, (OPMYIHUPOBATh M NPeOOPa3OBHIBATh CY)KICHUSA: YTBEPAUTEIbHBIE U OTPULATEIBHBIC,
eIMHUYHBIC, YACTHBIE U 00ILME, YCIOBHBIE;

e BBUBITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M HPOTUBOpeuds: B (akrax, MAaHHBIX,
HAOJIOACHUSX U YTBEPXKIEHUSAX, IPEIJIaraTh KpUTEPUHU ATl BBISIBIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

e enaTh BBIBOJABI C HCIONB30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX W HWHIYKTUBHBIX YMO3AKJIHOUEHHH,
YMO3aKIIOUEHUH 110 AaHAJIOTUH;

e pa3duparh IOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEP)KIACHUHM (IpsAMble M OT MPOTHBHOIO), NPOBOIUTH
CaMOCTOSITEIBHO HECIIOXKHBIE JIOKAa3aTelIbCTBA MAaTEeMaTHYeCKHX (DAaKTOB, BBICTPAaUBaTh apryMEHTALHIO,
MPUBOAUTH IPUMEPHI ¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BEIOMpaTh crmoco0 pemeHWs y4ueOHOW 3amadynm (CpaBHHBATh HECKOIBKO BAapHAHTOB pEIISHUS, BBIOMPATh
Han0ojee NOAXOIIINI ¢ yIETOM CaMOCTOSITEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoparejbckue JeiCTBUSA:

® CIOJB30BAaTh BOMNPOCHI KaK MCCIENOBATEIbCKHMH HHCTPYMEHT IMO3HaHUS, (OPMYJIHpOBaTh BOIPOCH,
(uKcHpyIoLMe MPOTUBOPEUne, MPodIeMYy, CAMOCTOSTENbHO YCTaHABINBATh HICKOMOE U AaHHOE, (OpMHUPOBATH
TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO TIO3UINI0, MHEHUE;

® [POBOIUTH MO CAMOCTOSTENIEHO COCTABICHHOMY IJIaHY HECIIOXKHBIM AKCIIEPUMEHT, HEOOJIBIIOE UCCIIEIOBAHNE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEKAY COOOM;

®  CcaMOCTOATENbHO (HOPMYNHUPOBaTH OOOOIIEHHS M BBIBOABI IO pPE3yIbTaTaM IPOBEAEHHOTO HaOMIOACHUS,
HCCIIeI0BaHUs, OLIEHUBATh JOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIbTATOB, BBIBOJOB M 000OIECHHIA;



MNPOrHO3UpPOBATH BO3MOXXHOC PAa3BUTUC MPOLCCCA, a TAKKC BbBIIBUTaTh MPCAIIOJIOXKCHHA O €ro pasBUTHU B
HOBBIX YCJIOBUX.

Pabora ¢ nngopmanueii:

BBISIBJISITh HEJIOCTATOUYHOCTh U U30BITOYHOCTh HH(OPMAIIUH, TAHHBIX, HEOOXOJJUMBIX JUTsl PEIICHUS 3a1a4u;
BBIOMpATh, AHAIM3UPOBATh, CUCTEMATU3MPOBATh M HMHTEPIPETUPOBATH HH(DOPMAIUIO Pa3IMYHBIX BUIOB U
(hopM npecTaBICHS;

BBIOMpaTh (OpMy TMpeACTaBlieHUs WH(DOpPMalMU W WUIIOCTPUPOBATh pellaeMble 3a7adyd  CXEMaMH,
JUarpaMMaMy, UHOM TpauKol U X KOMOUHAIUSIMHU;

OLICHUBATh HAJA&KHOCTh MH(OPMALMU IO KPUTEPHUSAM, MPEIIOKEHHBIM YUUTEIEM HIU CHOPMYITHPOBAHHBIM
CaMOCTOSTEIbHO.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCATBHBIC yqeﬁm,le )IeﬁCTBHﬂ:

BOCIIPHHUAMATD B (OPMYIUPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBHAMH M IEISIMUA OOILEHHSI, SICHO, TOYHO,
IPAaMOTHO BBIPKATh CBOIO TOUYKY 3pPEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO XOIY
peleHus 3aaun, KOMMEHTHPOBATh IOYUEHHBIH pe3yibTaT;

B XO7ie OOCYXXIEHHUsI 3a7aBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMOil TeMbl, TPOOJIEMBI, peliaeMon 3aJjaduH,
BBICKa3bIBaTh HJIEW, HAIlCJICHHbIE Ha TIOMCK PEIICHHS, COMOCTABIATh CBOU CYXJICHHS C CYXACHUSIMH JIPYTUX
YYaCTHUKOB JHiaiora, 0OHapYKMBaTh pas3jMyve U CXOACTBO MO3HUIINH, B KOPPEKTHOH (dopme HOopMyInpoBaTh
pasHoriacHsi, CBOM BO3paKEHUSI;

MPEACTABIATh PE3yAbTAaThl PElICHHS 3aJa4d, JKCIIEPUMEHTA, HCCIICNOBAHUS, IPOEKTa, CAMOCTOSITEIHEHO
BBIOMpATh opMaT BBICTYIUICHHS ¢ YIETOM 3a/1a4 MPE3CHTAIMN 1 OCOOSHHOCTEH ayIuTOpUY;

MOHUMATh W HMCIOJIB30BaTh MPEHMYIECTBA KOMAHIHON M WHJIUBHIYalbHOW paOOTHI TPU PEUICHUH YYeOHBIX
MaTeMaTHYECKHX 3a]1a1;

MPUHUMATS IIe]Ib COBMECTHOM JEATETbHOCTH, MNIAHUPOBATh OPTaHU3AII0 COBMECTHON pabOoThI, pacrpe/ensTh
BUJBI paboT, JOrOBapuBaThCs, OOCYXKIATh IMPOIECC W Pe3yibTaT paboThl, 0000MAaTh MHEHHS HECKOJIbKUX
JTIOJICH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CYKICHHUS, OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI U JIPYyTHUeE),
BBITIOJTHATH CBOIO YacTh pabOTHI M KOOPAWHUPOBATH CBOM JACHCTBHS C APYTUMH WICHAMH KOMAaH/bI, OLICHUBAThH
Ka4ecTBO CBOET0 BKJIaga B OONMH TPOXYKT IO KPUTEPUSIM, C(HOPMYIHPOBAHHBIM yYaCTHUKAMU
B3aUMOZCHCTBHS.

PerynsiTuBHbBIE YHUBePCAIbHbBIE YUeOHbIE AeiicTBUSA
Camoopranu3anusi:

CaMOCTOSITCIIFHO COCTABIIATH TUIAH, aJlTOPUTM PEIISHUS 3a7aun (MM €ro 4acTh), BEIOMpATh CIIOCOO PEIIeHUs C
Y9E€TOM WMEIOIINXCI PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHAaHTHI PEIEHUH ¢ y9ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, AMOUUOHAIbHBII HHTEJIEKT:

BIIAZIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOIS Ipolecca W pe3yibTaTra pemeHus MaTeMaTHYecKOn
3a/1a4m;

MPEeIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TpPH PEUNICHWH 3aJa4d, BHOCHUTH KOPPEKTHBHI B
JeSITeTFHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAHAEHHBIX OMIMOOK, BEISIBJICHHBIX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBHE Pe3yiIbTaTa AEATENFHOCTA TOCTABIEHHOW IIENTM W YCIOBUSM, OOBSCHATH IMPUIHHEI
TOCTHYKEHUS WIH HEMOCTIKEHMS [IETH, HAXOAUTh OMINOKY, TaBaTh OIEHKY MPHOOPETEHHOMY OITBITY.

HNPEIMETHBIE PE3YJIbTATbBI
K konny oOyuenus B 7 kiaacce oOyyaromuiics NOIy4UT CIASAYIOLINE IPEAMETHbBIE PE3YIbTaThl:

Yucia 1 BLIYHCICHHS

BBIHOJ'IHHTB, CO4YCTast YCTHBIC U TMCbMCHHBIC HpI/IéMBI, apI/I(bMeTI/I‘IeCKI/Ie ,Z[GI>'ICTBPI$I C pallMOHAJIbHBIMU YUCJIAMU.

HaXOI[I/ITB 3HAYCHHUA YHCIIOBBIX BBIpa)KeHHﬁ, MNPpUMCHSATDb pa3H006pa3HI>Ie CIIOCOOBI M HpI/IéMLI BBIYMCJICHUA

3HAYEHHH JPOOHBIX BHIPAXKEHUH, COIEPIKANX OOBIKHOBEHHBIE U JIECSITHYHBIC IPOOH.

[lepexonuts OT 0aHOI (OPMBI 3aMTUCH YUCeN K Apyror (IpeoOpa3oBbIBaTh ACCITUUHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B IECSTUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO JPOOH).

CpaBHUBaTh U yNOPAJ0YNBATH PAI[MOHAIBHBIE YUCIIA.

OKpyriaTh 4ncnia.

BEINOAHATE IPUKKUIKY U OLIEHKY pPE3yJIbTaTa BEIUMCIICHUH, OLEHKY 3HAUEHUI YMCIIOBBIX BbIpa)KeHUH. BhIMoNHATE
JEMCTBHS CO CTENEHSIMH C HATYPaJbHBIMU TIOKA3aTEISIMH.



[IpuMeHATh TPU3HAKHU ETUMOCTH, Pa3IoKEHNE HA MHOKUTENN HAaTypalbHbBIX YHCEL.

Pemate npakTHKO-OpMEHTHpPOBaHHBIE 3aJauM, CBA3AHHBIE C OTHOIIEHHWEM BEIHYUH, NPOMOPLHOHAIBHOCTHIO
BEIMYUH, TPOLEHTAMH, HWHTEPIPETUPOBATh PE3yJAbTaThl pEIICHUs 3aJad C Y4ETOM OrpaHUYEHMM, CBA3aHHBIX CO
CBOMCTBaMHU PacCMaTPUBAEMBIX OOBHEKTOB.

Adaredpanyeckne BbIpaKeHU

Hcnone3oBaTh anreOpandecKyto TEPMHHOJIOTHIO W CHMBOJIHKY, IIPUMEHITH €€ B Mpolecce OCBOCHHs y4eOHOro
Marepuaia.

Haxonuth 3HaueHMs1 OyKBEHHBIX BBHIPRKECHH TPH 33/IaHHBIX 3HAUCHUSAX NTEPEMECHHBIX.

BeimonusaTe mpeodpa3oBaHust LENOT0 BEIPAKEHHUS B MHOTOWIECH MTPUBEICHHEM TOTOOHBIX CIIAaraeMbIX, PACKPHITHEM
CKOOOK.

BBIMOMHATE YMHOKEHHE OHOWIEHA Ha MHOTOYJICH U MHOTOWIEHA HAa MHOTOWIEH, IPUMEHSTH (opMyIbl KBaapaTa
CYMMBI U KBa/IpaTa pa3HOCTH.

OcyIecTBIATh Pa3ioKEHNE MHOTOYJICHOB HA MHOKUTENH C TIOMOIIBIO BBIHECEHUS 32 CKOOKH O0IIEro MHOXHTEIIS,
TPYIITUPOBKH CllaraeMbIX, IpUMEHEHHs (POPMYI COKpPAIIEHHOTO YMHOXKEHUSI.

[Mpumenars mnpeoOpa3oBaHUS MHOTOWIEHOB JUISL PEUICHUS pPa3MYHbIX 3aj]ad W3 MaTeMaTHKH, CMEXHBIX
MIPEIMETOB, U3 PeajbHON MPAKTUKU.

Hcnonb3oBaTh CBOWCTBA CTEMEHEN ¢ HATYPaTbHBIMH TIOKa3aTeISIMU JJIsl IPEoOpa30BaHUS BEIPAKEHHIA.

YpaBHeHHs M HEPaBEHCTBA

Pemate nuHEHBIE YpaBHEHUS C OAHOM IEPEMEHHOW, MPUMEHSs NPAaBWIA MEPEXOAA OT HUCXOJHOIO YPaBHEHUS K
paBHOCHWIBHOMY eMy. [IpoBepsTh, SIBISETCS IM YUCIIO KOPHEM YpaBHEHUS.

[TpuMeHATH Tpaduyueckue METOIBI IPU PEIICHUHN JIMHEWHBIX YPABHEHUH U X CHCTEM.

[MonOupate mpUMepHI ap YKCel, SBISIONINXCS PEIICHHEM JINHEWHOTO YPaBHEHHS C JIBYMsI ITEpEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C JBYMs II€pEMEHHBIMH, IOJIB3YSChH
rpadykoM, MPUBOIUTH IPUMEPHI PEIIEHNS YPaBHEHUSI.

PemaTh cuctembl IByX JIMHEHHBIX YPaBHEHHM C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpapHUECKH.

CocraBnare M peliaTh JUHEHHOE YpPAaBHEHHE MIIM CUCTEMY JIMHEMHBIX YpaBHEHMH IO YCIIOBUIO 3aJauH,
MHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4d MOJTYYECHHBIN pe3ymbTar.

DYyHKUNHU

N300paxarh Ha KOOPAMHATHOM INpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIBI, 3aITMCHIBATh YHCIIOBBIE TPOMEXYTKU HA alre0pandeckoM s3bIKE.

OtmeuyaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH 110 3aJaHHBIM KOOPAMHATAaM, CTPOUTh TPAadUKH JHMHEHHBIX
¢ysaxmuit. Ctpouts rpaduk GyHKIHuU Y = [X|.

OmnuceiBaTh ¢ MOMOUIBIO (DYHKLIUH M3BECTHBIC 3aBUCUMOCTU MEXAY BEIMUYMHAMU: CKOPOCTh, BPEMs, PACCTOSHHE,
LIeHa, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM paboTHI.

Haxonuts 3HaueHune GyHKIUY 110 3HAYCHUIO €€ apIyMEHTa.

[lonumartp rpaduyeckuii crnocod mpeAcTaBlIeHHs W aHanIuM3a HMHGOPMALMH, HM3BJIEKAaTh W HHTEPIPETUPOBATH
HHpOPMAITHIO U3 TPaPUKOB peaTbHBIX MIPOIIECCOB M 3aBUCHMOCTEH.

K xon1ty oOydeHus B 8 kiacce 00ydJaroUUiics MOMYYUT CIEAYIOUIHE IPEIMETHBIE PE3YIIbTAThI:

Yucsia 4 BbIYMCTICHUS

Hcnonp3oBaTh HaYaNbHBIE NMPENCTABICHUS O MHO)KECTBE JEHCTBUTENBHBIX YMCEN AN CPAaBHEHUA, OKPYIJICHHS H
BBIYHCIICHUN, N300paXKaTh NEHCTBUTENBHBIE YICIIA TOYKAMHU Ha KOOPINHATHON TPSMOA.

[IpumenaTs noHATHE apU()METHUECKOTO KBAAPATHOTO KOPHS, HAaXOOUThb KBaApaTHBIE KOPHHU, HCIONb3Yys IPH
HEOOXOIMMOCTH KaJbKYJATODP, BBIIOJIHATH IPEe0oOpa30BaHUs BBIPAXKEHHUH, COAEPKAIIMX KBaJApaTHbIE KOPHM, HUCIIOJIB3YS
CBOICTBa KOpHEN.

Hcnonp3oBaTh 3anucy OONBIIMX U MaJIbIX YHCEN C MOMOLIBIO JECATUYHBIX Ipolei 1 creneHelt uncna 10.

AuredOpanyecKue BbIpaKeHUs1

[IprMeHATH MOHATHE CTENEHH C LEJIBIM IOKa3aTeNeM, BBIIOIHITH MPeoOpa3oBaHMs BBIPAXKEHHH, COAEpKaIInuX
CTETIEHU C LIENBIM TIOKa3aTEIEM.

BbImonHATh TOXKAECTBEHHBIE NMPE0Opa30BaHUs PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE NpaBWJI OEUCTBHUH Hax
MHOTOWIEHAMH U AJIr€0pandecKUMHU APOOSIMH.

PacknanpIBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH.

[IpumensaTs nmpeoOpa3oBaHMs BEIPaXKEHUH AJIS1 PELICHHS PAa3IMUHbIX 3a/1a4 U3 MaTeMaTHKU, CMEXHBIX NPEIMETOB,
U3 peaibHON IIPAKTUKH.

YpaBHeHHS M HEPABEHCTBA



Pemate nuHelHBIC, KBaapaTHBIC YPaBHEHUS U PAllMOHANIBHBIC YPaBHEHUSA, CBOJSIIMECS K HUM, CUCTEMBI IBYX
YpaBHEHUH C TBYMS TIEPEMEHHBIMU.

[IpoBoauTh mpoCTEHIlINE HCCACAOBAHUS YPaBHEHHH M CHCTEM YpaBHEHUN, B TOM YHCIE C IPUMEHEHHEM
rpaduyeckux npeacTaBieHul (yCTaHABIMBATh, UMEET JIM YPABHCHUE UM CUCTEMa YPaBHEHUH PEIICHHUS, €CITH UMEET, TO
CKOJIBKO, U TPOYEE).

[lepexomuTh OT CIIOBECHOW (GOPMYIMPOBKH 3ajau K €€ anreOpamyeckod MOJENM C TOMOIIBI0 COCTaBJICHUS
YpaBHEHUS WA CUCTEMBl YPABHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4H MOMYUYEHHBI M pe3ynbTar.

IIpumeHsATH CBOMCTBA YMCIOBBIX HEPABEHCTB JIsI CPABHEHHUS, OLIEHKH, PElIaTh JUHEHHbIE HEPABEHCTBA C OAHOU
MEPEMEHHOH M WX CHCTEMBI, JaBaTh TIpaUUYECKyl0 WILIIOCTPAI[MI0 MHOXKECTBA PEUICHUI HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DYyHKUNHU

[loHMMaTh W UCHONB30BAaTh (PYHKIIMOHAJIBHBIC TOHATHS M S3bIK (TEPMHUHBI, CHUMBOJUYECKHE O003HAYCHUS),
OIPENeNATh 3HaUeHHE ()YHKIIMH 110 3HAUCHHUIO apryMEHTa, ONPE/IeNaTh CBOMCTBA (DYHKIUM 1O €€ rpaduKy.

Crpouts TpaduKy deMeHTapHBIX GYHKIUI BUA:

y=kix,y=x%y=x%y =[x, y = VX, OMCBIBATH CBOACTBA YHCIOBOH (PYHKIIHH 110 & TpaduKy.

K konIty oOyueHust B 9 Kij1acce 00ydaroUiACs MOMYYUT CISAYIONINE TPEIMETHBIC PE3YJIbTaThI:

Yucaa u BbIYUCTEHUS

CpaBHHBATH U YIOPSJI0YNBATH PAIMOHAIBHEBIC H HPPANMOHATHHBIC YHCIIA.

Beinosnusate apudmernueckue ISHCTBHS C PAIMOHAIBHBIMUA YHCIAMU, COUETasl YCTHBIC M MUCHMEHHBIC MPUEMBI,
BBITIOJTHSITh BBIYUCIICHUS C UPPANMOHATHHBIMA YUCIIAMHU.

HaxonuTh 3HaYeHUS CTEMEHEH C MeTBIMI TIOKA3aTeISIMI ¥ KOPHEH, BEIYUCIISITH 3HAUCHHS YACIIOBBIX BRIPAXKCHHI.

OKpyTsSTh JOEHCTBUTENBHBIC YHCIIA, BBIIONHITH TNPUKUAKY pE3yibTaTa BBIUMCIICHUN, OICHKY YHCIIOBBIX
BBIPAKCHUM.

YpaBHeHus U HEPABEHCTBA

PemaTte nuHelHBIE W KBaJIpaTHBIC ypPAaBHEHWS, YPaBHEHHS, CBONAIIHMECS K HUM, IPOCTEHIme apoOHO-
paLrOHaNbHbIEC YPABHEHUS.

PemaTe cucteMbl ABYX JIMHEHHBIX YpaBHEHUM € IBYMS MEPEMEHHBIMU U CHCTEMBI JABYX YpaBHEHHI, B KOTOPBIX
OJIHO YPaBHEHUE HE SIBISIETCS IMHEHHBIM.

Pematp TekcTOBBIE 3aaun anTreOpanvdecKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHUS yPaBHEHHS WM CHCTEMBI IBYX
YPaBHEHUH C IBYMs [I€PEMEHHBIMH.

IIpoBoauTh TpOCTEWIlIME HCCIEIOBAHUS YPAaBHEHHH M CHUCTEM YpaBHEHMI, B TOM YMHCIE C IMPUMEHEHUEM
rpaduyeckux mpeacTaBieHni (yCTaHABIMBATh, UMEET JIM YPaBHEHWE WIIM CHCTEMa ypaBHEHHH pElIeHus, eClIi UMEET, TO
CKOJIBKO, U TIpOYEE).

Pemate nuHelHBIE HEpaBEHCTBA, KBaJIpaTHHIE HEPAaBEHCTBA, M300pa)KaTh pEIIEHHWE HEPaBEHCTB HA YHCIIOBOM
MPsIMOM, 3aIIMCBIBATH PEIICHHUE C TOMOLIBIO CHMBOJIOB.

PemaTte cucTeMbl JIMHEWHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIONIME KBAAPATHOE HEPABEHCTBO,
n300pakaTh pPelIeHrne CUCTEMBI HEPABEHCTB Ha YHCIIOBOW MPSIMOH, 3aIMCHIBATh PEIEHHE C TTOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PEILIEHUN PA3INYHbIX 3a7a4.

DyHKIUU

PacriosnaBate (yHKIMEM W3ydeHHBIX BUAOB. [lOKa3piBaTh CXEMaTHUECKH PACHOJIOKEHHE Ha KOOPAWHATHON

TiockocTH rpadukoB dyrkimit Buma: Y = kx, y = kx + b, y = k/x, y = ax® + bx + ¢, y = x%, y = \X, y = |X|, B 3aBHCHMOCTH
OT 3HaYeHU! KO3 PUIIMEHTOB, OMICHIBATH CBOMCTBA (PYHKITHI.

Crpouts 1 n300paxkaTb cXxeMaTHYeCKH Irpauku KBagpaTHUYHBIX (PYHKIMH, OMUCHIBATH CBOMCTBA KBaJpaTHUYHBIX
(hyHKIMI 110 UX Tpadukam.

Pacrio3HaBaTh KBaIpaTHIHYIO (GYHKIHIO 110 (hOpMYJIe, IIPHBOIUTE IIPHMEPBI KBaJAPATHYHBIX (DYHKIHH U3 PeabHOM
KHU3HU, (PU3UKH, TEOMETPHH.

YuciioBble MOCIEI0BATEILHOCTH U MPOrpeccHu

Pacrio3HaBaTh aprMeTHUECKYIO U T€OMETPUYECKYIO TPOTPECCHH TIPH Pa3HBIX CIIOCO0AX 3adaHMsL.

BbImonHATE BBIUMCIEHUS C MCIONAB30BaHHMEM (GOpMyl N-TO wieHa apuMETHYECKOW U T'€OMETPUUECKOH
MPOTrPECCHid, CYMMBI ITEPBBIX N YICHOB.

N300paxath 4iieHbl I0CIEA0BATEILHOCTH TOUKAMHU Ha KOOPAWHATHOMH MIIOCKOCTH.

Pemath 3ama4m, cBA3aHHBIE C YMCIOBBIMHU IIOCIIEIOBATEILHOCTSIMH, B TOM YHCJE 3aJlaud U3 PealbHON XKHU3HU (C
UCTIOJIB30BaHUEM KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTUI).



TEMATHYECKOE IIVTAHUPOBAHUE

Pabouas mporpamma mo y4de0HOMY mpeaMery «AJuredpa» paspadoTana
BOCIIUTAHMA, YTO OTPA’)KEHO B JHMYHOCTHBIX IJIAHHUPYEMBIX pe3yabTaTax W o0Oecre4ynBaeT

¢ yuértom paloyeil mporpamMmbl

peasn3anuio

UHBapuaHTHbIX MoayJeid (MM) mporpamMmbl «YpouHasi [JeATeILHOCTb», «BHeypouHasi aesiTeILHOCTH» U

«BHemKOoJbHbIEe MEPONIPUATHSI.

7 KJIACC
KomudaectBouacos DNeKTpOHHBIC [Iporpamma BociuTaHus
No  HammeHoBaHUE pa3ieiioB (umdposie)
/1 | TeM MPOrpaMMbI Bcero KP IIP | oOpaszoBaTelbHEIC
pecypchl
q bubaunoreka [IOK UM «YpouHasi 1esITeIbHOCTbY.
HCIIa U BBIUMCIICHUS.
25 1 https://m.edsoo.ru/7f415p MakcnmanbHoe ucnonb3oBatue
PaHI/IOHaHBHBIe quciia 90 BOCITUTATCIIbHBIX BO3MOXKHOCTCHU
= coziepIKaHus y4eOHOr O IpeaMeTa
Aure bubmmoreka [JOK Ut POPMHUPOBAHUS Y
reOpandecKueBbIpaK .
P P 27 1 https:/m.edso0.ru/7f415p (POyHaiomxes poccuiickux
CHHUS 90 TPaAUIIMOHHBIX TyXOBHO-
i— PaBCTBCHHBIX U COUUOKYJIbTYPHBIX
v bub6mmoreka [JOK LIEHHOCTEH, poccuiicKoro
aBHEHMS U
p 20 1 h'['[DSZ//m.edSOO.I’U/7f4l5b MCTOPUYECKOI'0 CO3HAHUA Ha OCHOBE
HEpaBEHCTBA 90 HMCTOPUYECKOT0 MPOCBEIICHUS;
= Mos00p COOTBETCTBYIOIIETO
K bub6mmoreka [JOK COZIEp’KaHUsl YPOKOB, 3aJaHUi,
OOPJWHATHI U
P 24 1 https://m.eds00.ru/7f415p [PCHOMOTATEIRHBIX MaTCPHATIOR,
rpadukn. OyHKINU 90 NPOOTIEMHBIX CUTYaluil s
= 00CYKIeHHI
UM «BHeypouHasi 1eITETLHOCT»
PUCHUEC NHAUBUAYAJIbHBIX HOTpe6HOC
1XCsl B paMKax BbIOpaHHBIX UMH KYypd
3aHATUN
(mo3HaBaTENBHOM, HAYIHOM,
Bub 110K MCCIIEIOBATEILCKOM,
HOJINOTEKA -
TToBTopente i . HPOCBETUTEBCKOM
060GIIeHIE 6 1 https://m.eds00.ru/7f415b  |sanpasnennocry;)
90 HNM «BHelmKo/JIbHbIE
MepONpHATHS
BHelkonbHBIE TEMAaTHUECKHE
MEPOIPUITHS BOCIUTATEIbHON
HaIIPaBJIEHHOCTH, OPraHU3yeMble
rneaaroraMu 1o MaTeMaTuke
OBLIEE KOJIMYECTBO 102 5 0
YACOB I10 ITIPOTPAMME
8 KJIACC
N KonmuectBogacos OJNEeKTPOHHbBIE [Iporpamma BociuTaHUs
0
y HawnmenoBanue pasnenos (mrdpoBsIe)
/o
Y TEM MPOrPaMMBI Bcero KP | IIP o0pa3oBaTenbHbBIE
pecypchl
q Bubnuoreka LJOK UM «YpouHasi 1efiTeJIbHOCTbY.
HCIIA U BBIUUCIICHUS.
15 https://m.edsoo.ru/7f417af | [lpuBiedenne BHiManus
KBanpaTabie kopHU 3 00y4aroLIKUXCs K LIEHHOCTHOMY
= aCIEKTy U3y4aeMbIX Ha YpOKax
Yucna U BEIYUCIICHUS. Bbubmuoreka IJOK NpeJMETOB, SBJIEHUI 1 COOBITHH,
Crenenb ¢ HebIM 7 https://m.edsoo.ru/7f417af | HWHAIMHpOBAHIE obeyxnenut,
8 BBICKA3bIBAHWH CBOCTO MHCHUA,
T10Ka3aTeIeM h— BBIpa6OTKI/I CBOCT'O JIMYHOCTHOI'O
AnreOpanyeckue 5 1 Bubmmoreka LIOK OTHOIICHU K U3Y4acMbIM
BBIPQKEHUS. https://m.edsoo.ru/7f417af | COOBITHAM, SBICHUAM, JTHIAM.
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KBampatHeiiTpExunieH 8 [TpyMeHeHnEe MHTEPAKTUBHBIX
dhopmM yaeOHOI paboTh —
AnreOpandyecKueBbIPaKe bubnuoreka [IOK HHT/ICKTYABEBI,
4 HUSL. 15 1 https://m.edsoo.ru/7f417af | crumymupyroumx nosuasarensyro
Anrebpandeckasipoob 8 MOTHBAIIUIO, HTPOBBIX METOIHK,
,HHCKYCCHﬁ, JaroIINX BO3MOXKXHOCTb
YpaBHEHUs U bubnuoreka [IOK IpEOGPECTH ONBIT BEMEHAA
5 HEPaBEHCTRA. 15 1 https://m.edsoo.ru/7f417af | xoncrpyxrusnoro muanora;
KBanpatubie ypaBHEHUS 8 TPYNIIOBOM paboThI, KOTOpask yUuT
CTPOUTH OTHOLICHUS U
YpaBHeHUS U Bbubnuoreka [IOK HEICTBOBATE B KOMAHJE,
6 HCEPABCHCTBA. Cucremsnl 13 httDS//m edsoo.ru/7f417af CHOCO6CTByeT Pa3BUTHIO
ypaBHCHHUI 8 KPUTHUYECKOTO MBIILICHHS.
UM «BueypouHast 1esITeJIbHOCTD)
ypaBHeHHH " BH6JII/IOTCK3 HOK PUYCHUEC MHANBUIYAJIbHBIX HOTpe6HOC
7 HCEPABCHCTBA. 12 1 httDSZ//m.edSOO. ru/7f417af AXCsl B paMKax B]J]6paHHHx HUMHU KypcQ
HepaseHncrra 8 3aHATHIT
(mo3HaBaTENBHOM, HAYIHOH,
OyHKIMH. bubnnorexa LIOK MCCIIEZ10BATENILCKOM,
8 O CHOBHLICORATHA 5 https://m.edsoo.ru/7f417af pocsernrenscexoit
8 HaTPABIEHHOCTH;)
Bubsmorexa [JOK UM «BHemkoJibHbIE
DyHKIWH. ] MepONpPHSITHS».
9 R N— 9 https://m.edsoo.ru/7f417af | guemconbrsie TemaTHuCCKHE
8 MEpONPHUATHS BOCITUTATEIbHON
n Bubnuoreka HOK HanpaBJICHHOCTH, OPraHu3yeMbIC
OBTOPEHUE U
10 P 6 1 https://m.edsoo.ru/7f417af | HeAaroraMu 1o MaTeMaTike
00o01eHHe 3
OBLIEE KOJIMYECTBO
- 102 5 0
YACOB 110 ITPOT'PAMME
9 KJIACC
KonuuectBouacos DNeKTPOHHBIC [Iporpamma BocniuTaHust
HaumeHoBaHue
Ne (mdposie)
pa3nenoB U TeM
n/m Bceero KP IIP | oOpa3oBaTeiabHBIC
porpaMMsbl
pecypcesl
Yncna e bubnmoreka [JOK UM «Ypounas 1esiTeTbHOCTDY.
WCTIa ¥ BBIYUCIICHUS.
1 . 9 https://m.edsoo.ru/7f419d Oprammsauns megersa
[eiicTBUTENBHBIE UKCTA 08 MOTHBUPOBAHHBIX H
— PPYAUPOBAHHBIX 00YJIAIOIINXCS HAT
VYpaBHeHUS U bubimoreka IIOK HEYCTIEBAIOINMHE
2 HEPAaBEHCTBA. Y PaBHEHUS 14 1 https://m.eds00.ru/7f419d [CAHOKIACCHUKAMH, B TOM HHCIC C
o . 08 0CcOoOBIMH 00pa30BaTEITHHBIMHU
C OZIHON TICPCMEHHOU = OTpEeOHOCTSIMH, JAIOIIETO
VYpaBHEHHS U bubmurorexa [JOK 00Y4aIOIIMMCS COLHATBHO
3 HepaBeHcTBa. CHCTEMBI 14 1 https://m.eds00.ru/7f419d [?HaTMMEIN ONIBIT COTPYAHIICCTBA H
o 08 B3ANUMHOH ITOMOIIIH,
YPaBHCHUH E— HULMUPOBAHUE U MOAJIEPKKY
VYpaBuenus u Bbubmuoreka LIOK HICCIIEN0BATENBCKOH JIEATENBHOCTH
4 HEPABEHCTBA. 16 1 https://m.eds00.ru/7f419d ©0YHaIOUIXCA, IaHMPOBAHHE H
BBITIOJTHCHUE NMHAVNBUAYAJIbHBIX U
Hepasercrsa 08 TPYNIIOBBIX MPOEKTOB
Buomuoreka ]_[OK BOCIUTATENBHON HANIPABJIEHHOCTH
5 DdyHKIMH 16 1 https:/m.edsoo.ru/7f419d MM «Bueypounas nesreabHocTR»
08 PUYCHUC MHANBUAYAJIbHBIX HOTpe6HOC
f— 1XCS B paMKax BI)I6paHHI>IX HUMH KYpC
y Bubmumoreka LIOK 3aHATHIA
KCIIOBBIENIOCIE0BATENb = .
6 A 15 1 https://m.eds00.ru/7f419d (03HABATEIbHOI, HayuHOH,
HOCTHU 08 MCCIICA0BATCIILCKOM,
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MPOCBETUTEIBCKON
HAMpaBJICHHOCTH;)
MM «BHemKOoJbHBIE

[ToBTOpEHUE, bubnuoreka [IOK MepOTPHSITHS.
7 00001IeHNE, 18 https://m.edsoo.ru/7f419d BuemxonpHble TemMaTuuecKue
CHCTeMATH3AIHI3HAHMIA 08 MEpOIIPUATHS BOCIIATATEIBHOMN
HAIIPABIEHHOCTH, OPTaHH3yeMbIE
MefaroraMy Mo MaTeMaTHKe
OBHIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

Beimncka BepHa 29.08.2023F/’_1 2
JIupeKkTop IKOJbI :
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