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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nmporpamma yuebHOro Kypca «Anredpa» npeamerHoii odnactu «MaremaTuka u
nH(pOpPMaTHKay» COCTaBJICHA Ha OCHOBE TPeOOBaHMI K pe3ysbTaTaM OCBOEHHUSI OCHOBHOI 00pa-
30BaTEJbHON MPOrpaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHus, MpeCTaBlIeHHbIX B DenepaibHOM
roCyJapCTBEHHOM 00pa30oBaTeIbHOM CTaHAapTe OCHOBHOTO 001ero oopasosanus (IIpukas
MunuctepcrBa oOpazoBanus U Hayku P® ot 17.12.2010 r. Ne 1897 ¢ usmeHeHussMu 1 1010~
HeHusmu ot 29.12.2014 1., 31.12.2015 ., 11.12.2020 r., 8.11.2022 1.) (manee — ®I'OC O0O0), a
Takke geaepanbHOil pabodei mporpaMMbl yueOHOTO Kypca «Anredpay (IIpukaz MuHnpocse-
menust Poccuu ot 18.05.2023 Ne 370).

Pabouas nporpamma yuebHOTo Kypca «Anredpay cocraBieHa B cooTBeTcTBHH ¢ [lono-
)keHueM o padoueii mporpamme B MBOY «COIII Ne 3» . YepHsHKA U BKJIFOYAET IMOSICHUTEI b-
HYIO 3aIUCKY, UIAaHUPYEMbIE pe3yJIbTaThl OCBOCHUS MPOTrpaMMbI 1o anredpe B 7 — 9 kiaccax,
coJiepKaHre y4eOHOTro IpeaMeTa, TeMaTHYecKoe TNIaHUPOBaHKE ¢ YIETOM paboyeid mporpam-
MbI BOCIIUTaHUSI.

Anre6pa sBISETCS OJJHUM U3 OIMIOPHBIX KYPCOB OCHOBHOT'O OOIIETr0 00pa3oBaHus: OHA
o0ecreunBaeT U3y4eHHEe JPYTUX AUCLIUILIINH, KaK €CTeCTBEHHO-HAYYHOT 0, TAK M TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl TIPOIOJIKEHUSI 00pa30BaHMs U B TIOBCETHEBHOM KHU3HH.
Pa3zBuTHe y 00yUaronuxcst HAy4HBIX PEICTABICHUNA O MPOUCXOKICHUH U CYIITHOCTH aJireOpan-
YecKUX a0CTpakluii, crioco0e OTpakeHHUs MaTeMaTHIEeCKON HAyKOM SIBJICHHM U IIPOIIECCOB B
pHUPOJIe U OOIIECTBE, POJIM MaTEMaTHYECKOTO MOICTTMPOBAHUS B HAYYHOM [MO3HAHUU U B MPaK-
THKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOT'O MHUPOBO33PEHHS U Ka4€CTB MBIIICHHS, HEO0X O-
JUMBIX IS QIalTalliid B COBPEMEHHOM I(poBoM obmiecTBe. M3yuenne anreOpsl odecrieunBaeT
pa3BUTHE YMEHUs HAO0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOYyeT KPUTUUHOCTH
MBIIUICHHS], CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHUS U BBIBOJIBI, (hOP-
MYJIHpOBaTh yTBepkAcHu. OCBOEHHE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE JOTHYECKOTO
MBIIUICHUS 00YYaIOIIUXCs: OHU UCTIOJIB3YIOT ICIYKTUBHBIC U MHYKTUBHBIC PACCYKICHUS,
0000111eHIe ¥ KOHKpEeTU3alnio, abcTparupoBanue U aHanorut. O0ydeHue anredpe mnpeamnoara-
€T 3HAYUTETIbHBIA 00BEM CAMOCTOATEIBHON AEATENHHOCTH 00YJaIOIINXCS, TOATOMY CaMOCTOSI-
TEJIbHOE PELICHHUE 3a/1a4 SIBISIETCS peain3alnen JesiTeIbHOCTHOIO IPUHIIKIIA O0yUEeHUSI.

B cTpykrype nporpamMmMsl yaeOHOro Kypea «Anredpay s OCHOBHOTO 00I11ero oopazoBa-
HUS OCHOBHOE MECTO 3aHMMAIOT CO/IepKATEIbHO-METOAUYEeCKUEe TMHUU: «Hucna u Beluucie-
HUS», «AnTeOpandecKkue BeIpaKEHUs», «Y paBHEHUs U HepaBeHCTBay, «DyHkuuny». Kaxxnas u3
ATUX COJEPKATETHLHO-METOIMYECKUX JTMHUIN Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3yUCHUS
Kypca, B3aUMOJENCTBYS C IPYTUMH €ro JTUHUSAMU. B Xo/1e n3ydyenus yuedbHoro kypca ooydaro-
HIUMCSI TPUXOJUTCS JIOTUHYECKU PacCyKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK.
B cBs131 ¢ 3THUM B mporpamMmy yueOHOTro Kypca «Anredpay BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTH-
KU, IPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jielax MaTeMaTUYECKOro 00pa3oBaHus U CIIOCOOCT-
BYIOIIME OBJIAJICHUIO 00Y4aIOIMMHUCS OCHOB YHUBEPCAIBHOI'O MaTeMaTHuecKoro sizbika. Co-
JEpKaTENbHON U CTPYKTYPHON 0COOCHHOCTBIO Y4eOHOTO Kypca «Anredpay SBISETCS €ro HHTeT-
PUPOBaHHBIN XapakTep.

Coneprxkanue JTMHUU «HHCIa U BBIYUCICHUSD) CIIYKUT OCHOBOM I TAJIbHEUIIIETrO n3yde-
HUS MaTEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Y O0YJAIOITUXCS JIOTHIECKOTO MBIIIICHUS, (hOPMHU-
POBaHMIO YMEHUS TIOJIB30BAThHCS ATOPUTMAMH, a TAKXKe MPHOOPETCHUIO TPAKTUIECKUX HABHI-
KOB, HEOOXOIMMBIX JIJIsl IOBCEAHEBHOW KU3HU. Pa3BuTHE MOHATHUS O YKCIie HA YPOBHE OCHOBHO-
ro 001Iero oOpa3oBaHUsI CBS3aHO C PAIIMOHATILHBIMU U UPPANMOHATLHBIMHU YHUCIIaMU, (hOPMHUPO-
BaHUEM MPEJCTABICHUN O TEHCTBUTEILHOM UnCIIe. 3aBepIIeHHe OCBOCHUS YMCIOBOM JTMHUH OT-
HECEHO K CpeTHEMY 00111eMy 00pa30BaHHUIO.



CopeprkaHue IByX alreOpandecKux JUHUN — «ANTeOpandecKue BeIpaKEHUs» U «Y paBHE-
HUS 1 HEPAaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS MATEMAaTUYECKOT' 0 ariia-
pata, He00XOIMMOT0 JUIsl pEIICHUS 3a/1a4 MATEMaTUKH, CMEXKHBIX ITPEIMETOB U MPAKTUKO-
OpUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE 0CHOBHOTrO 00111er0 00pa3oBaHus y4eOHbII MaTepral
TPYIIUPYETCS BOKPYT PAllMOHANBHBIX BHIpaKEHUI. Anre0pa JIEeMOHCTPUPYET 3HAUEHUE MaTeMa-
TUKH KaK SI3bIKa JJI IOCTPOEHUSI MaTEMaTUUECKUX MOJIENIEH, ONMCAHUS IIPOLIECCOB U SIBJICHUM
peanbpHOrO Mupa. B 3anaun o0ydenus anredpe BXOIAT TakkKe JalbHEHIIee pa3BUTHE alIrOPHUT-
MHUYECKOT'0 MBIIIJICHHS, HEOOX0IUMOT0, B YACTHOCTH, JIJIsl OCBOCHHSI Kypca MH(POPMATHKH, U OB-
JaJieHre HaBbIKaMH JIEYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue cuMBOJIBHBIX (HOpM CIIOCOO-
CTBYET Pa3BUTHUIO BOOOpa)KEHHsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Copneprxanne QyHKIIMOHATBHO-TpAapUUECKON JTMHUN HALIEJICHO Ha TOJTy4YeHHEe 00yJarou-
MUCS 3HaHUH 0 QYHKIUAX KaK BaKHEHIIel MaTeMaTUYeCcKOM MOENH Jisi OTIMCAaHUs U UCCIe0-
BaHUs Pa3HOOOPA3HBIX MIPOLIECCOB U SBJICHUN B MpUpoJie U ob1iecTBe. M3yuenue marepuaa
CIOCOOCTBYET Pa3BUTHIO Y OOyUaIOLIMXCsl YMEHUS UCIIOIb30BaTh PA3IM4HbIE BbIPA3UTEIIbHbBIE
CpeZCTBa S3bIKa MaTEMATUKH — CJIOBECHBIE, CHMBOJIMYECKHUE, rpaduyeckue, BHOCUT BKIIAJ B
dbopMupoOBaHUEe IPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTUU LIMBUIU3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY MIaHy B 7-9 kilaccax m3zydaercs yueOHbIN Kypce «Anredpay, KOTo-
PBIii BKJIFOYAET CIIEAYIONIME OCHOBHBIE pa3zeiibl coaepKanus: «Hucna u BbIYUCICHUS», «Anre0-
panvecKue BbIPAKEHU», «Y paBHEHUS U HEPABEHCTBa», «DyHKINUN».

Ha u3yuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacon: B 7 kiacce — 102 gaca (3
yaca B Heziento), B 8 kiacce — 102 gaca (3 gaca B Hegenmo), B 9 kiacce — 102 yaca (3 yaca B He-
JIeITI0).

B paznen «Temarnyeckoe riaaHUpOBaHUE) BHECEHBI H3MEHEHNUS B Ipad)e «KOHTPOJIbHBIE
paboTh»: BHECEHBI BXOHOM KOHTPOJIb B 7-9, TOAOBBIE KOHTPOJIBLHBIE pabOTHI B 7 U § Kilaccax,
UTOTOBasi KOHTPOIIbHAs paboTa B 9 kiacce.

PA3ZJIEJI 1 IINIAHHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS POrpaMMbl y4eOHOT0 Kypca «Anredpay» xapakre-
PU3YIOTCSL:

1) naTpuoTHYecKoe BOCIINTAHHE:

MPOSIBIEHUEM MHTEpECa K NMPOILIJIOMY U HACTOAIIEMY POCCUNCKON MaTeMaTHUKH, IEHHOCT-
HBIM OTHOIIEHUEM K JOCTHUKEHUSIM POCCUUCKUX MAaTEMATHKOB U POCCUIMCKON MAaTEMaTUYECKOMN
IIKOJIBI, K UCIIOJIb30BAHMIO ATUX JIOCTHKEHUH B IPYTUX HayKax U MPHUKIAJHBIX chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00s13aHHOCTEN TpakJaHUHA U pealn3alliy ero npas, mpei-
CTaBJICHHEM O MaTeMaTHYECKHX OCHOBAaX (PYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, ABJICHUH,
IpoIelyp TPaXKAaHCKOTo 001IecTBa (HalpuMep, BEIOOPHI, ONTPOCHI), TOTOBHOCTBIO K 00CYXKe-
HUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C PAKTUYECKUM IPUMEHEHHUEM JIOCTHKEHUH HayKH,
OCO3HAHHEM BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE y4aCTUE B PELICHUH NTPAKTUYECKUX 33]1a4 MaTeMaTHUYECKON Ha-
NPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEeMaTHYECKOT0 00pa30BaHUs Ha MPOTSKEHUHU BCEeH
YKU3HU U1 yCTIeUTHON MpodecCuoHaNbHOM e TEeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAMBUAYAIbHON TPaeKTOpUU 00pa30BaHUs U KU3HEH-
HBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;



4) acTeTHYECKOE BOCMIUTAHUE:

CHOCOOHOCTHIO K AIMOIIMOHAILHOMY U 3CTETHYECKOMY BOCIPUATHIO MATEMATUYECKUX 00b-
€KTOB, 3a/1a4, PEIICHUN, pacCy>KJIECHUN, YMEHHUIO BUJIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTALMEN B IEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAaY4HBIX IIPEICTABICHUI 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUA YCJIIOBCKA, IIPUPOAbI U OGIJ.[GCTB&, IIOHUMAaHHUEM MaTeMa-
TUYECKOM HAayKH Kak c(ephl YeIOBEUECKOU JesITeIbHOCTH, ITAOB €€ pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHS IMBUJIN3AIMH, OBJIa/ICHUEM SI3bIKOM MaTeMaTHUKU U MaTeMaTUYeCKOU KyIbTYpOon
KaK CpCACTBOM IMIO3HAHHUA MUPA, OBJIaICHUCM HpOCTGfIHIHMPI HaBbIKaMU HCCHeﬂOBaTGHBCKOﬁ
JIeSATEIbHOCTH;

6) puznyeckoe BocnuTaHue, GopMUpPoOBaHHUE KYJIbTYPbI 310POBbSI 1 SMOIIMOHAJIbHO-
ro 0J1aronoJry4us:

FOTOBHOCTBIO PUMEHSITh MaTEMaTUUECKUE 3HAHUSI B UHTEPECaX CBOETO 37]0pPOBbs, BEJie-
HUS 3/I0pOBOT0 00pa3a *U3HU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U OT-
IbIXa, perynsipHas (u3nyecKas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa peIeKCUH, PU-
3HaHHEM CBOETO IpaBa Ha OMIMOKY M TaKOIo ke MpaBa APYroro 4eJoBeKa;

7) IKOJI0rM4YecKoe BOCIIUTAHUE:

OPHGHTaHHCﬁ Ha IPpUMCHCHUEC MATCMATHUYCCKUX 3HAHUHI IJid pCUICHUA 3a1a4 B O6HaCTI/I
COXPaHHOCTH OKPY>Kalollei cpeibl, MIIaHUPOBAHUS MOCTYINKOB U OLIEHKH WX BO3MOXKHBIX T10-
CJIEJICTBUH IJIsl OKPY>KAIOIIEH CpeJlbl, OCO3HAHUEM TTI00ATBFHOTO XapaKTepa YKOJIOTUYECKUX MPO-
0JieM U myTel UX peleHus;

8) ajanTanusi K N3MEHAIUMCS YCJIOBUSIM COUMATbHOW M NPUPOIHOM cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHSIX HEOMPEAEIEHHOCTH, TOBBIIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Y APYTUX
JIIOI[GfI, HpI/IO6peTaTI> B COBMECTHOU JACATCIIbHOCTHU HOBBIC 3HAHUA, HABBIKU 1 KOMIICTCHIIUU U3
OIIBITA IPYTUX;

HEO0OXOUMOCTHIO B JOPMHUPOBAHUH HOBBIX 3HAHUMU, B TOM 4Hclie GOpMyIHUPOBATh UICH,
MOHSITHSI, TUIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM UHCJIEe paHee HEeU3BECTHBIX, OCO3HABATH JIe-
(GUIUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TIIAHUPOBATH CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO CUTYa-
IO KaK BBI30B, TPEOYIOIMINUN KOHTPMED, KOPPEKTHPOBATH MPUHUMAEMbIE PEIICHUS U IEHCTBUS,
dbopMyIUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble JlornyecKkue AeicTBHA:
® BBIIBIIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKA MaTeMaTHUECKUX OOBEKTOB, 110-
HATHH, OTHOLIEHUH MEXIY MOHATHAMHU, GOPMYIHPOBAThH ONpPEeNeHHs TOHATUH, ycTa-
HaBJIMBaTh CYIIECTBEHHBIIN MPU3HAK Kiaccu(UKalUMKU, OCHOBAHUS 1Jisi 0000LICHUS U
CPaBHEHUS, KPUTEPUU IIPOBOJMMOIO aHAIN3A;
® BOCHPHUHHMMATH, GOPMYIUPOBATH U IPEOOPA3OBHIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U OT-
puLaTeNbHble, eAMHUYHBIE, YACTHBIE U O0LIUE, YCIOBHBIE;
® BBIABJIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUHs B paKTax,
JIAHHBIX, HAOIOICHUAX U YTBEPXKICHUAX, IIpejiaraTb KpUTEPHH JUIs BBISIBICHHS 3aK0-
HOMEPHOCTEH U MIPOTUBOPEUUL;



JieNaTh BHIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIOUeHU N, YMO3AKIIOUCHUH TI0 aHAJIOTUH;

pa30bupaTh JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHUH (TIPSIMBbIE M OT IIPOTUBHOTO),
MPOBOANUTH CAMOCTOSITEIBHO HECIIOKHBIE JT0Ka3aTeNbCTBA MATEMAaTHYECKUX (haKTOB, BbI-
CTpauBaTh apryMEHTALUIO, IPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATH COO-
CTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHus yaeOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB pelle-
HUS, BEIOMpaTh HanboJiee MOAXOAIMNI ¢ yYETOM CaMOCTOSITETIbHO BBIJICICHHBIX KPUTE-
pueB).

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.

HCII0JIh30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT IMO3HAHHUS, (POPMYITHPO-
BaTh BOIIPOCHI, PUKCHPYIOLIUE IPOTHBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO YCTAHABIIU-
BaTb HCKOMOC U JaHHOC, q)OpMHpOBaTL I‘I/IHOT€3y, aprMeHTPIpOBaTB CBOIO ITO3UIIHIO,
MHEHHE;

MIPOBOJIUTH 10 CAMOCTOSITEIIBHO COCTABJICHHOMY IUIaHYy HECJIOKHBIN SKCIIEPUMEHT, He-
00JIbIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOT0 00BEKTa,
3aBUCHMOCTEH 00BEKTOB MEKIY COOOIA;

CaMOCTOSATEIILHO POPMYIHUPOBATH 000OIIEHHS U BBIBOJIBI [0 PE3yJbTaTaM MPOBEAEHHOTO
HAOJIOICHHUS, UCCIICIOBAHUS, OLIEHUBAThH TOCTOBEPHOCTH MOJYYECHHBIX PE3yIbTaTOB, BbI-
BOJIOB ¥ 00O00IIEHMUIT;

[IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKXKE BBIJIBHUIATh MIPEIIOI0KEHUS O
cro pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/UIX.

PabGora ¢ undopmanmeii:

BBISIBIIATH HEJJOCTATOYHOCTH U M30BITOYHOCTh MH(POPMALINH, TAHHBIX, HEOOXOJMMBIX IS
peleHus 3a/1auu;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMALIUIO pas3-
JIMYHBIX BUJIOB U (DOPM IIpeICTaBIICHMUS;

BbIOMpATh (OpMy IMpenCTaBICHUS HHPOPMAIIUK U WLTIOCTPUPOBATh pelIaeMble 3aaun
cXeMaMM, AMarpaMMaMHu, HHOH rpadukoil 1 uX KOMOMHAUAMUY;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMU IO KPUTEPUSIM, NTPEITIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JeHCcTBHUA:

BOCIIPUHUMATH U (POPMYIIHPOBATH CYKIECHHS B COOTBETCTBUH C YCIOBUSMH U LIETSIMU
O6HIGHI/I$I, sSICHO, TOYHO, 'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U TUCbMCH-
HBIX TCKCTax, AaBaTb IMOACHCHUI 110 X0y pCHICHUA 3aJa4, KOMMCHTUPOBATD IMOJIYYCH-
HBIN pe3ynbTarT;

B X0/Ie 00CYXXJICHHUS 3a]]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOW TeMBI, IPOOIIEMBI,
pelraeMoi 3a/1auu, BEICKA3bIBAaTh HJICH, HALICIICHHBIE HAa TIOUCK PEIICHHUS, COTTOCTABIISATh
CBOM CYXKICHUS C CY)KICHUSIMH APYTUX YYaCTHHKOB JMAIIOTa, OOHAPY)KUBATh PA3INUUe U
CXOJICTBO MO3MIINH, B KOPPEKTHO# hopme (HopMyITUpOBaTh pa3HOTIIACHS, CBOU BO3paXKe-
HUS,
MPEACTABIATE PE3YJIbTAaThbl PCUICHUA 3a1a4M, SKCIICPUMEHTA, UCCIICAOBAaHUA, ITPOCKTA,
CaMOCTOSITENTLHO BHIOMPATh (pOpMAT BBICTYIUICHHS C YUETOM 3aj1ay MPE3CHTAIUU U 0CO-
OeHHOCTEH ayIuTOpHH;

MOHUMATh U UCIIOJIh30BATh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIyaIbHON pabOThI IpH
pelIeHnH yueOHBIX MaTeMaTHYeCKuX 3a/1a4;



® [PUHUMATH [I€TThb COBMECTHOU JIEATEIBHOCTH, TUIAHUPOBATH OPTaHU3AILINI0 COBMECTHON
paboThI, pacTpeaeNsITh BUIBI padOT, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3YIIHTAT
paboTbl, 000011aTh MHEHHUSI HECKOIBKHX JIIOJICH;
® y4acTBOBATH B IPYIIOBHIX hopMax paboThl (00CYKaeHUS, 0OMEH MHEHUSIMHU, MO3TOBBIC
IITYPMBI U IPYTHE), BBITIOIHITH CBOIO YacTh Pa0OThI M KOOPIAMHUPOBATH CBOU JICHCTBHS
C IpYTMMH WICHAMHU KOMaH/Ibl, OIICHUBATh KAUECTBO CBOETO BKJIA1a B OOLIUI MPOIYKT MO
KpUTepusiM, cHOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eiiCTBHS
Camoopranusanus:
® CaMOCTOSITENIBHO COCTABJIATH IUIaH, AITOPUTM PEIIeHUs 3a/1auu (WM €ro 4acThb), BBIOU-
patb crocol penieHus ¢ yu€ToM UMEIOLIUXCSl PeCYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OPMAIIHH.
CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:
® BJAJETh CIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJISI IPOIIecca M pe3yiIbTaTa peIieHus
MaTeMaTHYeCKOH 3a1auu;
® MpeABHUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH [P PEIICHUU 3a/1a4H, BHOCUTD
KOPPEKTHUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENLCTB, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYTHOCTCH;
® OIICHUBATh COOTBETCTBHE Pe3yJbTaTa IEATEIbHOCTH MOCTABICHHOM 1IeNTN U YCIOBUSM,
OOBSCHSITH IPUYNHBI JOCTHKCHHSI MU HEJTIOCTIIKEHUS 1€, HAXOIUTh OIUOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIty 00y4eHms B 7 Kjacce 00yJarOIIHIACS TOJYIHUT CIICTYIOIIHE TPSIMETHBIC PE3yIIb-
TaThl:

Yucsia ¥ BBIYUCICHUSA

BeinonHsATe, coueTast ycTHbIE U MIUCbMEHHbIE TPUEMBI, apudMeTHUecKue IeHCTBUS ¢ pa-
UOHAJILHBIMU YUCJIaMHU.

HaxoauTh 3Hau€HNs YMCIOBBIX BBIPAXKEHUN, TPUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI U
npruéMBI BEIYUCICHHSI 3HAYCHUH IPOOHBIX BBIPAXKEHUH, coJlepKallluX OOBIKHOBEHHBIE U JIECsI-
TUYHBIE APOOH.

[TepexonuTh OT 01HOM GOPMBI 3alKCH YKCceN K ApYroi (IpeoOpa3oBbIBaTh AECATUUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO Jecs-
TUYHYIO JpOOBb).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh Yucna.

BbInonHATE NPUKKUIKY U OLIEHKY pe3y/bTaTa BEIUUCICHHUM, OLICHKY 3HAYEHHUI YHUCIIOBBIX
BBIPAXEHU. BBINOIHATE NEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU NIOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemarp npakTuko-opueHTUPOBaHHbBIE 33]]a4H, CB3aHHbIE C OTHOLIEHHEM BEJIMYUH, IIPO-
MOPLUUOHAIBHOCTHIO BEJIMYHMH, TPOLEHTAMHU, UHTEPIPETUPOBAThH PE3YNIbTAThI PEIICHUS 3a/1a4 C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

Hcnonp30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B ITpoLiecce
OCBOEHUS y4eOHOr0o MaTepuarna.

Haxoaute 3HaueHns1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.



BeinonHATe npeoOpa3oBaHysl LENOT0 BBIPAXKEHHU B MHOTOWIEH NTPUBEIEHHUEM OJOOHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbInonHATE yMHOKEHHE OIHOWIEHA HA MHOTOWIEH U MHOIOWIEHA HA MHOTOWIEH, IpUMe-
HATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3a0KEHNUE MHOITOWICHOB HA MHO>KUTEIH C TIOMOIIBIO BEIHECEHHUS 3a
CKOOKH 00IIIET0 MHOXHTEIS, TPYIITUPOBKHU CIIAraeMbIX, TPUMEHEHHS (POPMYI COKPALIEHHOTO
YMHOXEHHUS.

[TpuMeHsTH IpeoOpa3zoBaHKs MHOIOWIEHOB ISl PEIIEHUS Pa3IMYHbIX 3a/1a4 U3 MaTeMa-
TUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATypaJIbHBIMU IOKA3aTENIMU JJI IPeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHus1 1 HEPABEHCTBA

Pemars nuHEiHbIE ypaBHEHUS C OAHOM IIEPEMEHHOM, IPUMEHSIS IPaBUIIa IEPEX0a OT UC-
XOJIHOT'O YPaBHEHHUsI K paBHOCWIIBHOMY eMy. ITpoBepsTh, sIBiISIETCS 1M YUCIIO KOPHEM ypaBHEHUS.

[TpumeHsTH rpaduveckre METOIbI IPH PELICHUHN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpuMepsl nap Yuces, ABISIOIINXCS pelieHHeM JIMHEHHOI0 YpaBHEHUS C IBYyMs
IIEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO YPAaBHEHHS C IBYMsI IEPEMEH-
HBIMH, TIOJIB3YSICh TPaUKOM, TPUBOAUTE IIPUMEPHI PELICHUST YPABHEHUSI.

Pemarb cucremsl ByX JIMHEWHBIX YPaBHEHUH C IByMs [IEPEMEHHBIMHU, B TOM 4YHCJIE Tpa-
(buyecku.

CocTaBisTh U pelaTh JIMHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH 11O ycC-
JIOBMIO 33Ja4, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJYyYEHHBINH PE3yiib-
TarT.

DOyHKIUH

N300paxkats Ha KOOPAMHATHOM MPAMON TOUKH, COOTBETCTBYIOIINE 33a/IaHHBIM KOOpPIUHA-
TaMm, Jy4d, OTPE3KH, HHTEPBAIIbI, 3aIIMCHIBATH YUCIIOBBIC IPOMEKYTKH Ha aIreOpandecKoM s3bl-
Ke.

OtmeudaTs B KOOpAMHATHOM INIOCKOCTH TOUYKH IT0 3a/laHHBIM KOOpJIUHATaM, CTPOUTH Tpa-
¢uky muHeHHbIX QyHKIUNA. CTpouTh rpaguk GyHKIUH Y = [X|.

OnuceIBaTh ¢ TOMOIIbIO (PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX1Y BEIMUYMHAMU: CKO-
POCTBh, BpeMsl, PaCCTOSIHUE, [IeHa, KOJINYECTBO, CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM
paboTHI.

Haxoauts 3HaueHre QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadguueckuii crocod MpeaCTaBICHHs U aHalIn3a HHGOPMAIINH, U3BIEKATh U
UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPa(UKOB peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

K koH1y 00yueHus B 8 kj1acce 00y4aromuics MOJIyYUT CaeIyIOIue PeIMETHbIE pe3yb-
TaThI:

Yuciia ¥ BbIYMCICHUSA

Hcnonp30BaTh HavyaabHBIE IPEICTABICHNS O MHOXKECTBE IEHCTBUTENIBHBIX YMCEI IS
CpaBHEHMsI, OKPYTJICHHUS ¥ BBIYHUCICHUH, N300pakaTh IeHCTBUTEIbHbIE YKCIa TOUKAMHU Ha KOOp-
JUHATHOMN TIPSIMOM.

[TpuMeHsTh MOHATHE apU(PMETHUECKOTr0 KBaJIpaTHOTO KOPHSI, HAXOJUTh KBaJpaTHbIE KOP-
HU, UCTOJIb3Ys IPU HEOOXOIUMOCTH KaJIbKYJSTOD, BBIMOIHATH MPeoOpa30BaHusl BHIPAXKEHUH,
CoJIepKaliX KBaJpaTHbIE KOPHHU, UCIOJb3Ysl CBONMCTBA KOPHEH.

Hcnonp30Bath 3amucu O0bIINX U MaJbIX YUCEN ¢ IOMOIIbIO IECATUYHBIX Ipo0eil u cre-
neHen yucna 10.

AuiredpanyecKkue BbIpasKeHUs1



[TprMeHATH MOHATHE CTENEHHU C LIEIBIM II0Ka3aTeNIeM, BBIIOIHATh IPeoOpa3oBaHus BbIpa-
KEHUH, COIep KALUX CTENEHH C LIETIbIM IT0KA3aTENIEM.

BBINONHATE TOX/IECTBEHHBIE TPEOOPA30BAHNUS PATMOHATBHBIX BBIPAKEHH HA OCHOBE
IpaBuiI JEHCTBUI HAaJL MHOTOYJIEHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIIH.

[TpumeHsTH Ipeodpa3zoBaHus BEIPAXKEHUH I PELICHNS PA3IMYHbIX 33/1a4 U3 MaTeMaTH-
KM, CMEXXHBIX [IPEJMETOB, U3 PEabHON IPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemarts nuHeiHble, KBapaTHbIE YPABHEHUS U PaLlMOHAIIBHBIE YPABHEHHUS, CBOIAIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOANTE NPOCTEMIINE UCCIECAOBAHUS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHUCIIE C
IPUMEHEHHEM IpaUuecKUX NpeAcTaBiIeHNH (yCTaHaBINBATh, UMEET JIM YpaBHEHHE WM CUCTE-
Ma ypaBHEHHH peleHusl, €ClId UMEET, TO CKOJIBKO, U IIpouee).

[Tepexoauth OT CIOBECHOM (HOPMYITHPOBKH 334a4H K €€ anredpanveckoil MoeH ¢ mo-
MOILBIO COCTABJICHUSI YPABHEHUS WM CUCTEMBI YPaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4 MOJIy4E€HHBIN pE3yJIbTaT.

[TpyMeHATH CBOMCTBA YNUCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLIEHKHU, PELIaTh JIMHEHHBIE
HEPABEHCTBA C OJIHOM NMEPEMEHHOM U UX CUCTEMBI, 1aBaTh I'pauueCKy0 UIUTFOCTPALIMI0 MHOXE-
CTBa pELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[ToHumaTh 1 UCTIOJIB30BaTh (PYHKIIMOHAIBHBIE IOHATHS U A3bIK (TEPMUHBI, CHMBOJINYE-
CKre 0003HAYEHUs), OTIPEIENIATh 3HaUeHNE (PYHKITUH 110 3HAYCHHUIO apTyMEHTa, OTPEIeNiTh
CBOICTBA (PYHKIIUH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX QYHKLIUN BUja:

y =k/x,y=x2,y=x3,y = x|, y = VX, OIHCHIBATH CBOMCTBA YHCIOBON (GYHKIIHH IO 68
rpaduxky.

K koH1y 00ydeHus B 9 kjacce 00y4aromuics MoJIyduT ciaelyrolue NpeIMeTHbIE pe3yJb-
TaThl:

Yuciia ¥ BbIYMCICHUSA

CpaBHUBaTh U YIOPSOYNBATH PALIMOHAIBHBIE U UPPALMOHAJIBHBIE YUCIIA.

BeinonusATe apupmeTnyeckre AUCTBUS ¢ pallMOHATIBHBIMY YHCIAMU, COYETasi yCTHBIC U
MUCbMEHHBIE TPUEMBI, BBHITIOJIHATH BBIYUCIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxoauTh 3HaueHus cTeneHel ¢ HenbIMU oKa3aTeNsIMU U KOpHEH, BBIYUCIIATh 3HAYCHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyTJsITh IENCTBUTENIBHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3YJIbTATa BEIYUCICHUH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI U HepaBEeHCTBA

Pemars nuHEHbIE M KBaApaTHBIE YPAaBHEHUS, yPaBHEHUS, CBOJAIINECA K HUM, IIPOCTEH-
1e ApoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemathb cuctembl ABYX JIMHEWHBIX YpaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OHO YpaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemrate TekcToOBBIE 331aUH aIredpanuecKuM CrocoO0M C OMOIIBIO COCTaBIECHUS YpaBHE-
HUS WIN CUCTEMBI IBYX YPaBHEHHM C ABYMs IEPEMEHHBIMHU.

IIpoBOINTH MpOCTENIINE UCCIEOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
pUMEHEHHEM IpauyecKuX MpeacTaBIeHUH (ycTaHaBIUBaTh, UMEET JIM YPaBHEHUE UM CUCTe-
Ma ypaBHEHHH peleHus, €ClId UMEET, TO CKOJIBKO, U TIpouee).



Pemate nuHeliHbIC HEpABEHCTBA, KBAaJpaTHbIC HEPABEHCTBA, N300paXkaTh PEIICHUE Hepa-
BEHCTB HA YHCJIOBOW MPSIMOM, 3alIMCHIBATh PEIIEHHUE C TOMOILBIO CHMBOJIOB.

PemaTe cuctembl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIIIAE KBAIpaT-
HOE HEPAaBEHCTBO, M300pa)kaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aITUChHI-
BaTh PEIICHUE C TOMOIILIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELIEHUU PA3JIMYHbBIX 3a/1a4.

DOyHKUUHA

PacriosnaBath (hyHKIIMHM U3y4eHHBIX BUAOB. [[0Ka3bIBaTh CXEMaTHYECKH PACTIONOKECHHIE HA

KOOPAMHATHOM MI0cKoCcTH rpadukoB GyHkimii Buma: Y = KX, y = kx + b, y = k/x,y = ax2 + bx +

¢,y =x3, y=1X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHiT KO3(PHUIMEHTOB, OMICHIBATH CBONCTBA

byHKIHH.

Crpouth 1 n300paXkaTh CXeMaTHUECKU IpaUKK KBaJPaTUUHBIX (YHKLUH, ONMCHIBATh
CBOMCTBA KBaIpaTUYHbIX (DYHKIMH IO UX IpadrKaMm.

Pacno3naBate kBagpaTHUHYIO (QYHKIHIO 1O (hopMyIie, MPUBOIUTH MPUMEPHI KBaIpaTuyd-
HBIX (QYHKIUIA U3 peatbHOI KU3HU, (GU3UKH, TEOMETPHH.

YucJi0BbIe MOCJI€10BATEIbHOCTH U POIPeCCUH

Pacrnio3HaBaTh apu(METHUECKYIO U TEOMETPUUECKYIO POIPECCUH IIPU PA3HBIX crloco0ax
3aJlaHMsL.

BbInonHATE BBIUKCIEHUSI ¢ UCIIOJB30BaHUuEM (opMyJl N-ro wieHa apupMeTHuyecKoil u
reOMEeTPUUECKOM porpeccuii, CyMMbI NEPBBIX N UIECHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON IIOCKOCTH.

Pemats 3a1aun, cBsi3aHHBIE C UUCIOBBIMU IOCIIEI0BATEIILHOCTSIMU, B TOM UUCIIE 3a/1a4H
U3 PEaTbHOM KU3HH (C HCIOIB30BaHUEM KalIbKYISITOPa, TH(PPOBBIX TEXHOIOTHIA).

PA3JIEJ 2 COIJEPKAHUE YYEBHOI'O KYPCA
7 KUIIACC

Yuciia 1 BbIYHCICHUA

Jpo6u 0OBIKHOBEHHBIE U AECATUYHBIE, TIEPEX0]] OT OJJHOM (popMmbl 3amucu apolelt K Apy-
roii. [TonsiTue panMoHanbHOrO YKcia, 3aMKUCh, CPAaBHEHUE, YIIOPAIOUNBAHNE PALIMOHAIBHBIX YU~
cell. ApudmeTndeckue ASUCTBUS C pallMOHATIBHBIMY YMcIaMU. Pemenue 3aau U3 peaibHOM
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHnb ¢ HaTypaJIbHBIM [TOKA3aTeNIeM: ONpeieieHne, IpeoOpa3oBaHue BhIPAXKEHUN Ha
OCHOBE OIpe/ieNIeHus], 3aUCh OonbIIuX yucel. [IporeHTsl, 3anich NPOLIEHTOB B BUJE IpO0OU U
JpoOu B BUjIe NPOLIEHTOB. Tpu OCHOBHBIE 3a7jauil HAa POILIEHTHI, PEIIeHUE 3a/1a4 U3 pealbHOI
IIPAKTHKU.

[TpyMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3IoKEHNE Ha MHOXKMTEIN HATypaIbHBIX YHCE.

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

Auredpanyeckune BbIPaKeHHUs

ITepeMeHHbIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonycTUMbIE 3HAaUEHUS
nepeMeHHbIX. [IpencTaBnenre 3aBUCUMOCTH MEXKAY BeIHMUMHAMU B Buze Gpopmyssl. Beruncie-
Hus 1o popmynam. [IpeoOpa3oBanre OYKBEHHBIX BbIPAKEHUH, TOXK/IECTBEHHO PAaBHBIE BBHIpAaXKe-
HUS, [IpaBUJIa IPeoOpa30BaHUsl CYMM M ITPOU3BEJICHUH, TpaBHiia paCKPbITHA CKOOOK U MpHUBEIe-
HUS TTOI00HBIX CIIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM ITIOKA3aTEIEM.



OpnHouneHbl 1 MHOTOUJIEHbI. CTeneHb MHOTOWIeHA. ClI0KEHUE, BBIUNTAHUE, YMHOKECHHE
MHOT04JIEHOB. POpMYJIbl COKPAILIEHHOTO YMHOKEHHUS: KBalpaT CyMMBI U KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs1 1 HEPABEHCTBA

YpaBHeHUE, KOPEHb YpaBHEHUS, PpaBUjIa MpeoOpa3oBaHus ypaBHEHHUSI, pABHOCUIILHOCTh
YpaBHEHUM.

JInHeitHOEe ypaBHEHUE C OJJHOM ITIEPEMEHHOM, YUCIIO KOPHEN JTMHEWHOTO YPaBHEHUS, Pe-
HIEHUE JIMHEWHBIX ypaBHEeHMI. COCTaBlIeHNE YPaBHEHUH 110 YCIOBUIO 3a7auu. Pemenue Tekcro-
BBIX 3371a4 C [IOMOILIbIO YPABHEHHII.

JluHeitHOe ypaBHEHHE ¢ IBYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema IByX JTHHEHHBIX
ypaBHEHUU C IBYMs NIEpeMEHHBIMU. Pelienne cucreM ypaBHEHUH CIIOCOO0OM MOACTaHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPaBHEHMIA.

DOyHKIUHA

Koopaunara Touyku Ha npsimoii. Yucnossle npoMexyTKkH. PaccrossHue Mexxy 1ByMs TOY-
KaMH KOOPJAUHATHOU MPSAMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca ¥ opiMHaTa TOYKU Ha KO-
opauHaTHOM iockoctu. [Ipumeps! rpadukoB, 3agaHHbIX popmynamu. Urenue rpaduxos pe-
anbHBIX 3aBUcHMOcTel. [lonstue pynkuuu. ['paduk ¢pynkunu. ColicTBa pyHkmii. JInneitnas
byukiwms, eé rpaduk. ['padux Gynkuun Yy = |X|. ['paduueckoe penieHne TMHEHHBIX YpaBHCHUHN U
CHUCTEM JIMHEHHBIX YPAaBHEHUH.

8 KUIACC

Yuciia 1 BIYUCICHUSA

KBanparuslit kopenb u3 uncina. [lonstue 06 uppanronaibHoM uncie. [lecsaTuanblie npu-
Oy KeHUS HppalMoHANbHBIX yncell. CBONCTBa apuMeTHYeCKIX KBaApaTHBIX KOPHEH U UX
MPUMEHEHHE K TPe0O0pa30BaHUIO YUCIOBBIX BBIPAXKEHHUI U BhIYUCICHUSAM. [leiicTBUTENbHBIE
YHCIIa.

Crenens ¢ 1enbIM NT0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3alnch YHCa.

Auaredpanyeckune BbIPaKeHHUs

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoit 1podu. CiioxeHue, BhIUU-
TaHUe, YMHOKEHUE, JIelIeHHe anredpandeckux apoodeil. ParimonansHble BEIpaKEHUS U UX MPe0o-
pa3oBaHHUE.

YpaBHeHHUs M HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, (hopMyia KOpHel KBajpaTHOro ypaBHeHus. Teopema Buerta. Pe-
IIEHUE YpaBHEHUH, CBOJAIIMXCS K TMHEHHBIM U KBapaTHEIM. [Ipocreiimue 1pobHo-
palMOHAIbHBIE YPABHEHUS.

I'padmueckas uHTEpIpeTallUsl ypaBHEHUN C IByMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYyMs NIepeMeHHbIMU. [IprMeprl permeHust CHCTEM HEJTMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM NepeMeHHON. PaBHOCHIIB-
HOCTb HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OAHON NepeMeHHOM. CHCTEMBI IMHENHBIX HEpa-
BEHCTB C OJJHOM IIEPEMEHHOM.

DOyHKIUHA



[Tonsitne pynkuuu. OO6IaCTh OMpeIeTICHUST U MHOXKECTBO 3HaAUeHHHN (yHKIIUU. CriocoOb
3amanus QyHKIUH.

I'padux Gpynkuuu. YreHue cBoiicTB pyHKuuu 1o e€ rpaduxy. [lpumepst rpadpukoB GpyHK-
U, OTpaXKAIOIIKX peaibHbIC MPOLIECCHI.

ODYHKIMH, OMUCHIBAIOIIUE MPSMYIO B 00OpaTHYIO MPOTMOPIIHOHATBHBIE 3aBUCUMOCTH, UX
rpaduku. Oyukmmn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pelnenne ypaBHEHHI 1 CHCTEM
YpaBHEHUH.

9 KUIACC

Yuciia 1 BLIYUCICHUA

PanyonanbeHble yncia, MppalloOHaIbHbIE YKMCIIa, KOHEUHbIE U OECKOHEUHbIE ECATUYHbIE
IpoOu. MHOXKEeCTBO AEHCTBUTEIbHBIX YHCEI, AEHCTBUTEIbHbBIC YNCIIA KAaK OECKOHEUHBbIE J1eCs-
TUYHBIE ApoOu. B3auMHO 01HO3HAYHOE COOTBETCTBUE MEX/ITY MHOKECTBOM JCHCTBUTEIBHBIX
YKUCeJl U KOOPAMHATHOU IIPSMOM.

CpaBHeHUe 1eHCTBUTENBHBIX YnCell, apuMeTHYeCcKre AeHCTBUS C JeHCTBUTENbHBIMU
YHCIIaMU.

Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEILHOCTD MPOLIECCOB B OKPYKAIOIIEM MH-
pe.

[TpubnmxEHHOE 3HaYEHNE BETUYMHBL, TOYHOCTh pubnmxkenus. Oxpyrienue uucen. [Ipu-
KHJIKA U OLIEHKA PE3yJIbTaTOB BHIYMCICHUM.

YpaBHeHUs! M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOASIINXCS K KBaApaTHbIM. bukBaapar-
HOE ypaBHeHHUE. [IpuMepsl pelieHuss ypaBHEHUN TPEThEN U YETBEPTOU CTENEHEN Pa3JIOKEHUEM
Ha MHOXUTEIIN.

Pemenue npoGHO-paliioHaNbHBIX YpaBHEHUN. PellleHne TeKCTOBBIX 3aa4 anreOpaunye-
CKHMM METOJIOM.

VYpaBHeHUe ¢ ABYMS MEPEMEHHBIMU U ero rpaduk. Penenne cucreM IByX JIMHEHHbBIX
YPaBHEHUU ¢ ABYMs IIEPEMEHHBIMU. PellleHre cucTeM IBYX YpaBHEHUMN, OJHO U3 KOTOPBIX JIU-
HelHoe, a Jpyroe — BTopoii ctenenu. ['paduyeckas MHTepIpeTanus CUCTEMbl ypaBHEHUH C IBY-
Ms1 IEPEMEHHBIMU.

Permenue TekCTOBBIX 3aJau anreOpandeckuM CriocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM. Penienne cucTem JINHEWHBIX He-
PaBEHCTB ¢ 0HOM nepeMeHHoi. KBagparHeie HepaBeHCTBA. [ paduueckas uHTEpHpeTanus Hepa-
BEHCTB U CUCTEM HEPABEHCTB C JIBYMs [IEPEMEHHBIMH.

DOyHKIUH

KBanparuunas ¢pyHkius, e€ rpaduk u cBoiicta. [lapabona, koopaAHHATHI BEpLUIMHBI Tapa-
007161, OCb CUMMETPUHU NTApaOOJIBI.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTsa.

Yucii0Bble NOCIE10BATEIBHOCTH U NPOrPECCUH

[ToHsiTHE YMCIIOBOM MTOCIIEAOBATENBHOCTH. 3aJaHKE MTOCIEA0BATEILHOCTH PEKYPPEHTHOM
dopmyoit u popmysoit N-ro uieHa.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyisl N-ro wieHa apupmeTnye-
CKOU U T€OMETPUYECKOHN IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N306paxeHne wieHOB apu(METHUECKON U TeOMETPHUUECKON POrpeccii TOUKaMH Ha KO-
OPJAMHATHOM MJIOCKOCTH. JIMHEMHBIN 1 9KCMOHEHIMAIbHBIA pOCT. CII0AKHBIE TPOLIEHTHI.



PA3JIEJI3 TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacon
Ne duekTpoHHbIE (LUpoO-
HanmeHnoBaHue pa3ae/ioB Kontpoanr  IlpakTn
n/n Bbl€) 00pa3oBaTe/ibHbIE
H TeM MPOrpaMmbl Bcero HbIE YyecKue
pecypchbl
padoThI padoThI
Yucna u Beruncienus. Pa- bu6mmoreka [IOK
1 LUMOHAJIbHBIE uncia. Bxox- 25 2 https://m.edsoo.ru/7f415b
Hasi KOHTPOJIbHAs paboTa 90
AnreOpandeckue bubmmorexa LIOK
2 P 27 1 https://m.edsoo.ru/7f415b
BBIPAKEHUS
90
bu6mmorexa [IOK
3 VYpaBHEHUS U HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b
90
Koopaunats! u rpaduku Bubmiorexa LIOK
4 PA P ’ 24 1 https://m.edsoo.ru/7f415b
OyHKIUU
90
[ToBTOpEeHME M 00OOIICHNE. bu6mmoreka [IOK
5 I'omoBast KOHTPOJIbHAS pa- 6 1 https://m.edsoo.ru/7f415b
6ota 90
OBIEE KOJIMYECTBO YACOB 102 6 0
I10 ITPOI'PAMME
8 KIIACC
KonauyecrBo yacos DJIeKTPOHHbBIE
Ne HaunmenoBanmue pasjaesioB Kontposns  Ipakrn (uudposrie)
n/n U TeM MpPOrpamMmbl Bcero HbIe yeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
E:;Haai;;lqim:;ﬂﬂ' bubnmoreka [JOK
1 AP © KOPHH. 15 1 https://m.edsoo.ru/7f417a
Bxopanast kOHTpoOBbHAS pa-
f8
oorta
5 Yucna ¥ BEIUUCICHUS. 7 bu6mmnoreka [JOK

Crermens ¢ OCJIBIM ITOKa3a-

https://m.edsoo.ru/7f417a
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TeneM f8
Anrebpanyeckue bubnuorexa [JOK
3 BhIpakeHUs. KBaapaTHbIii 5 1 https://m.edsoo.ru/7f417a
TPEXUIICH 8
Anrebpanyeckue bubnuorexa [JOK
4 BBIPA)KEHUS. 15 1 https://m.edsoo.ru/7f417a
Anrebpanueckas 1po0b 8
YpaBHEHUS U HEPABEHCT- bubmuorexa [JOK
5 Ba. KBagparusie ypaBHe- 15 1 https://m.edsoo.ru/7f417a
HUS 8
YpaBHEHHUS U HEPABEHCT- bubmiorexa LIOK
6 . 13 https://m.edsoo.ru/7f417a
Ba. Cucremsbl ypaBHEHUN fa
YpaBHeHus u bubnuorexa [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
Hepasencrpa 8
Oynkuun. OCHOBHbBIE Bubmiorexa LIOK
8 5 https://m.edsoo.ru/7f417a
TIOHSITHS fg
Oynkuuu. Yucnoselie bubmmorexa LIOK
9 9 https://m.edsoo.ru/7f417a
byHKIIUN
f8
[ToBTOpenue u 06001Ie- bubmmoreka [IOK
10 uue. ['omoBast KOHTPOIIb- 6 1 https://m.edsoo.ru/7f417a
Has paboTa 8
OBIIEE KOJIMYECTBO YACOB 102 5 0
1O [TPOTPAMME
9 KUIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3jie/ioB u KonTpoab IIpakTu (undpossbie)
n/n TeM MPOrpaMMBbl Beero HBIEC yecKHue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcsl
Yucna u Beruucienus. Jleu- bubnnoreka [JOK
1 CTBUTEIbHBIC uncia. Bxo- 9 1 https://m.edsoo.ru/7f419d
Hasi KOHTPOJIbHAs paboTa 08
YpaBHEHUS U HEPABEHCTBA. bubnmoreka [JOK
2 VYpaBHeHUs ¢ OJTHOH Tepe- 14 1 https://m.edsoo.ru/7f419d
MCHHOMU 08
3 VYpaBHEHUs 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
Cucrembl ypaBHCHU I https://m.edsoo0.ru/7f419d
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08
Voanie CDABCHCTEA bu6mmoreka [IOK
BHCHUA U H BCHCTBA.
4 P P 16 1 https://m.edsoo.ru/7f419d
HepasencrBa
08
bu6mmoreka [IOK
5 OyHKIIUU 16 1 https://m.edsoo.ru/7f419d
08
YyenoBLIe bu6mmoreka [IOK
6 15 1 https://m.edsoo.ru/7f419d
IIOCJICI0OBATCIIBHOCTHU
08
II
rremarmn . Bnmmorexa L1OK
7 t ' 18 1 https://m.edsoo.ru/7f419d
Htorosas KOHTpPOJIbHAA pa-
08
6oTta
OBIIEE KOJIMYECTBO YACOB 102 7 0
I10 ITPOI'PAMME
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