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l. INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYrux IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U T'YMaHUTapPHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAUMO AJIs MPOJOKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTPaKEHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MIpPHUpOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NIEeNCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBEpkaeHUs. OCBOeHHE Kypca anredOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOIUXCA: OHH HCIOJNB3YIOT JACAyKTUBHBIE H
WHIYKTHBHBIE PACCYXACHUs, 0000IMIEHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
o0ydaromuxcsi, TOITOMY CaMOCTOSITENIbHOE pEIIeHUE 3agad  sBIsieTcs — peaiu3anueit
JeSITeILHOCTHOTO TMPUHIINTIA 00yJIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonu4Yeckue auHuM: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BbIpAXKEHUsA», «YpPaBHEHHMS M HepaBeHCTBa», «DyHKIHN».
Kaxnas u3 3TuxX comepkaTeIbHO-METOAMYECKHIX JIMHUIN pa3BUBAETCS HA MPOTHKECHUN TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €To JIMHUSAMH. B Xo1e n3ydeHus yaeOHOTo Kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIAICHHIO 00yJAOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Coneprxanue JIMHUH «YHWCIa ¥ BBIYUCICHUS» CITY>)KUT OCHOBOM JUTSI TaTbHEHIIIETO H3YICHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(OpMHPOBAHUIO YMEHHsI MOJB30BAThCS ANTOPUTMAMHU, a TAKXKE NMPHUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oO0pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JEHCTBUTEIBHOM YHCIie. 3aBEPIICHUE OCBOSHHUS YHMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX anreOpaueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUS M HEPABEHCTBAY» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCSI MATEMATHIECKOTO
ammapara, HeoOXOMMOTO JUTSl PEIICHHS 3a7ad MaTeMaTHKH, CMEXHBIX NMPEAMETOB U TPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro o0miero obpa3zoBaHus y4eOHBIH MaTepHai
TPYNIUPYETCS BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JeMOHCTpUPYET 3HAYCHHE
MaTeMaTUKH KakK s3bIKa JJIA MOCTPOCHHS] MaTeMAaTUYECKUX MOJENed, ONMMCAHUS TMPOLECCOB U
SBJICHHIM peayibHOTrO Mupa. B 3amaum oOyueHus anreOpe BXOMST TakKe HalIbHEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxaeHuil. I[IpeoOpazoBanue



CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpPAUUECKOW  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
00yyaroImyuMuCs 3HaHUH 0 PYHKIUAX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJIENN /1JIsl OIIMCAHUS U
UCCIIEIOBaHMs PAa3sHOOOPa3HBIX IPOLIECCOB U SIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaAIOUIMXCS YMEHHUS HCIIONB30BaTh pa3IMuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBaHME IPEACTABICHUI O POJIY MaTEMATUKU B PA3BUTHH LIUBWIN3ALUH U
KYJIBTYpBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBI
BKIIIOYAET CIIEAYIONIME OCHOBHBIC pa3lenbl coaepkaHus: «Yucna W BBIYMCICHUS,
«Anrebpanyueckue BBIPAKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DYHKLUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



1. COJEP)KAHUE OBYYEHUA

9 KUIACC

Yuciia 1 BBIYMCICHUSA

PanmonaneHble 4ncia, UppaloHaibHbIE YUCIa, KOHEYHbIE U OECKOHEUHBIE JECSITUYHBIE IPOOH.
MHOXeCTBO JCHCTBUTEIBHBIX YHCEN, ICHCTBUTEIbHBIC YMCIIA KaK OCGCKOHEYHBIC NECATUYHBIC
npoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JEHCTBUTEIBHBIX UUCENT U
KOOPJMHATHOU MPSIMOIA.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEIl, apu(pMeTHyecKue NeUCTBUA C IeUCTBUTEIbLHBIMU YHCTIAMH.
Pa3mepbr 00bEKTOB OKPYXKAIOIIETO MUPA, [UTHTEILHOCTD MPOIIECCOB B OKPYKAIOIIEM MHpE.
[Tpubnmx€HHOE 3HaYeHNE BETUYUHBI, TOUHOCTh NpulImkeHus. Okpyriaenue uncen. [Ipukuaka u
OILICHKA PE3YJIbTATOB BHIUYNCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHM, CBOASIIMXCS K KBaApaTHBIM. bUKBagpaTHOe
ypaBHeHue. [Ipumepsl penieHusi ypaBHEHUN TPETbed M YETBEPTOM CTENEHEM pa3iioKeHUEM Ha
MHOHUTEIH.

Pemienne npoOHO-pallMOHANBHBIX YpaBHEHHUN. PeleHne TEKCTOBBIX 3a/ay airedpandyeckum
METOJIOM.

YpaBHEeHUE ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. Pemenne cuctem AByX JIMHEHHBIX ypaBHEHUI
C IByMs [IEpEMEHHBIMU. PenieHne cucrteM IByX YpaBHEHHUM, OJTHO U3 KOTOPBIX JJMHEHHOE, & IPYroe
— BTOpOH crerneHu. ['padudueckas MHTEpIpETALMS CUCTEMbI YPaBHEHUH C ABYMS TIEPEMEHHBIMH.
Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienune TMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM. Pelenre cucTeM JTMHEMHBIX HEPABEHCTB
¢ onHOM nepeMeHHoM. KBaapaTHbeie HepaBeHCTBa. ['paduueckast HHTepIpeTalus HEPaBEHCTB U
CHCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

DOyHKIUH

KBanparnunas ¢ynkmus, e€ rpaguk u cBoicta. [lapabona, KoopAMHATHI BEpUINHBI TApadOIIbL,
0Ch CHUMMETPHH 1apadoIbl.

I'padukn dykmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicTBa.
YucnoBble M0CJIAEA0BATEIbHOCTH U NIPOTPeCcCUm

[ToHsiTHE 4YHCIIOBOWM TOCIENOBATEIBHOCTU. 3aJaHUE TOCIEIOBATEIIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIioi N-To wiieHa.

Apudmernueckas 1 reoMmerpuueckas nporpeccud. @opmyiasl N-To ujieHa apudMeTHdeckonl u
T€OMETPUUYECKON IPOTrPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N3o0paxeHne dIeHOB apuPMETHUECKONM W T'e€OMETPHUYECKON Mporpeccuii TOoYKamMHu Ha
KOOPJAMHATHON MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA poCT. CII0KHBIE MPOIIEHTHI.



I11. IINIAHUPYEMBIE PE3YJIbTATblI OCBOEHUS INPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JInyHoOCcTHBIE  pe3yJbTAThl  OCBOCHHS  MpOrpaMMbl  y4eOHOro Kypca  «AmnreOpa»
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBIICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUUCKONW MaTeMaTHUKH, LIEHHOCTHBIM
OTHOIIEHHEM K JIOCTIKEHUSIM POCCUMCKMX MAaTeMaTHKOB M POCCUUCKON MaTeMaTH4ecKOn
IIKOJIbI, K HCITOJIb30BAHUIO ATUX JOCTHKEHHM B IPYTHX HAyKaX U MPUKIATHBIX cepax;

2) rpa:KIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO O0s3aHHOCTEH TpakJaHWHA U peaju3aldid ero Mpas,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO o0IIecTBa (HarmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JOCTHXKEHUMN
HAyKH, OCO3HAHUEM BaXHOCTU MOPATbHO-3THUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE YYacTHE€ B PEIICHUH MPaKTUYECKUX 3a7a4 MaTeMaTUYeCKOu
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs YCHEIIHON MpoQeCCUOHANBHON EATEeIbHOCTH U PAa3BUTUEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPHUH OOpa3oBaHUA U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K IMOIIMOHATLHOMY M ACTETUYECKOMY BOCIPUATHIO MATEMAaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHuH, pacCyKI€HU, YMEHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIINEN B JEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX TIPEICTABICHHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeNIOBEKa, MPUPOJLI U OOIIECTBa, MOHUMAHHUEM MaTeMaTHYeCKOU
HAyKH Kak c(hepbl 4eTTOBEUECKOH e TENbHOCTH, ITAOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJIsl pa3BUTHUS
[MBWJIA3AIMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEeMaTHYECKON KyJIbTypOl Kak CpeCTBOM
MMO3HAHUSI MUPA, OBJIAJICHUEM MPOCTEHIITMMHU HABBIKAMH UCCIIEIOBATEIILCKOM IESITEIIbHOCTH;

6) ¢usuyeckoe BocnUTAHME, (POPMUPOBAHHE KYJbTYPbl 310POBbS M 3MOLHMOHAJIBHOIO
Os1aromostyqusi:

TOTOBHOCTBIO TPHMEHSTh MaTeMaTUYeCKHE 3HAaHWs B WHTEpPECax CBOETO 3/I0POBbs, BEACHUS
310pOBOr0 00Opa3a >KU3HU (3I0POBOE MHUTAHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHA M OTHbIXA,
perynspHas (u3ndeckass akTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke TpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIle Ha TMPUMEHEHHE MATeMAaTHYECKWX 3HAHWA I pelIeHUs 3adad B 00JiacTu
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TII00AIILHOTO XapaKTepa JKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM COIUAJIbHON U IPUPOAHOI cpeabl:
FOTOBHOCTBIO K JEHCTBUAM B YCJIOBHUSIX HEONPENACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPaKTUUYECKYIO JIEATeNbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX



Jrofied, NpuoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMSI, HaBBIKM M KOMIETEHIUH W3
OIIbITa JAPYIHUX;

HE00X0IMMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YKCIIe (POpMyITUPOBATH HIEH, TIOHATHS,
TUNoTe3bl 00 00BEKTaX U SABJICHUSAX, B TOM UYHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JEPUIINUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUI0, BOCIIPUHUMATH CTPECCOBYIO CUTYALMIO KaK
BbI30B, TpEOyIOIMI KOHTPMEp, KOPPEKTHpPOBaThb IPUHMMAEMbIE pEIICHHUS U JEHCTBUS,
(GopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEACTBU, HYOPMUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

o BBISIBJIAITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMATHYECKUX OOBEKTOB,
HNOHATUH, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUsS MOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMM, OCHOBAaHMS JUIsl OOOOLIEHHS MU
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

° BOCIIPUHUMATh, (OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC WU
OTpUIATCIIbHBIC, CAUMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

° BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3HU U IIPOTHUBOPCYHA B (i)aKTax,
JaHHBIX, Ha6JHOI[eHI/I$IX u YTBCPKACHUAX, npeajaratb KpUTCpUun JJIsL BBISIBJICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

. JieNIaTh BBIBOJBI C MCIIOJB30BAHUEM 3AaKOHOB JIOTMKH, NEAYKTHBHBIX U WHIYKTUBHBIX
YMO3aKJIFOYEHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

. pa3duparh J0OKa3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKIAEHUH (IpsMble U OT IPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEIBHO HECIIOKHBIE JJ0KA3aTeIbCTBA MAaTEMAaTHUECKUX (PaKTOB, BEICTPAUBATh
apryMEeHTaluIo, TPUBOJUTH MPUMEPbl W KOHTPIPUMEPH, OOOCHOBBIBATH COOCTBEHHbBIE
pacCyXIcHHUS;

. BBIOMpaTh CHOCOO pemleHuss y4yeOHOM 3amaun (CpaBHHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBarebCckue AeCTBYSA.

° MCIIOJIb30BaTh BOMPOCHI KAaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHUS, (DOPMYIHPOBATH
BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTaAHABITUBATH HCKOMOE U
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE,

. MPOBOJMTH IO CaMOCTOSITEIIBHO COCTABJICHHOMY IUTAHY HECJIOXKHBIA OSKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE 110 YCTAHOBJIEHHWIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

° CaMOCTOSITENTLHO (POPMYIUPOBATH OOOOIICHHS U BBIBOBI 10 PE3yIbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, WCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

° MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKXKE BBIABUTAThH MPEATIONIOKCHHS O
€ro pa3BI/ITI/II/I B HOBBIX YCHOBI/ISIX.

Pabora ¢ nnopmanmeii:

° BBISIBIIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX TSI
peIIeHUs 3a]a9H;



o BbIOMpPATh, aHAIU3UPOBATh, CHUCTEMATU3MPOBATH M MHTEPIPETUPOBATh HHPOPMALUIO
pas3InYHbIX BUAOB U (POPM IPEICTABICHHUS;

. BbIOMpATh (GOpMy HpeACTaBICHUS MHPOPMALUN U WIUTIOCTPUPOBATH pelIaeMble 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHALMSIMU;

o OLIEHUBATh HAJI&KHOCTh MHOOPMAIMM 10 KPUTEPHSAM, MPEAJIOKEHHBIM YUYUTEIEM MU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

o BOCIIPUHUMATh M (DOPMYITUPOBATh CYKIACHUS B COOTBETCTBHH C YCIOBUSMH M LEISAMHU
oOLIeHMs], SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M IMCBMEHHBIX
TEKCTax, JaBaTh OSICHEHUS 110 XO/1y PELICHNUs 3a/1a4l, KOMMEHTUPOBATh IIOJTY4YEHHBIN pe3yibTar;
o B X0Jle 00CYX/I€HUs 3aJaBaTh BOIIPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMBI, IIPOOJIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapyKuBaTh Pa3jIMuue U CXOJCTBO
MO3HIINH, B KOPPEKTHOH popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

o MIPEJICTABIATh PE3yJIbTaThl PEIICHUs 3ajaud, SKCIEPUMEHTa, HCCIIEIO0BaHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMaT BHICTYIIEHUS € yUYETOM 3a]a4 IPEe3eHTAllMU U 0COOEHHOCTEN
ayJIUTOpUH;

o IIOHMMAaTh U MCII0JIb30BaTh MIPEUMYIIECTBA KOMAaHIHON U MHIUBUAYaIbHONU pabOThl MpU
peleHnH y4yeOHbIX MaTeMaTHYECKUX 3ajiay;

o IPUHUMATh LIeb COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paboThI, pacripesieNnaTh BUIbl padoT, JOrOBapUBaThCs, 00CYKAATh MPOLECC U Pe3yIbTaT padoTHI,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;

. y4acTBOBaTh B IPYIIOBBIX GopMax paboTsl (00CykeHNs, 0OMEH MHEHUSIMHU, MO3TOBbIE
HITYpMBl M JPYTUE), BBINOJHATH CBOIO YacThb pabOThl W KOOPIUHMPOBATh CBOM ACHUCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusanus:

. CaMOCTOSITENILHO COCTaBJIATh IIJIaH, aITOPUTM PELLEHUS 3a1a41 (MU €ro YacThb), BBIOMpPATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUH ¢ y4€TOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

. BJAJIETh CHOCO0AMHM CaMONPOBEPKH, CAMOKOHTPOJIS IMpoLEecca M pe3ysibTaTa pPelIeHus
MaTeMaTUYECKOH 3a7aun;

. MIPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTHh IIPU PEUICHMM 3aJadd, BHOCUTH
KOPPEKTHBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

o OLICHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABIECHHOW LIEIH U YCIIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS HJIM HEJTOCTHKEHHUS 1€, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
MPpUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATbBI

K xoniy o0yuenus B 9 kiaacce 00yJaromuiics MoIyqyuT CiIeIyIONue MpeIMETHbIE Pe3yIbTaThl:
Yuciia 1 BIYUCICHUA

CpaBHMBATh U YHOPSIIOYMBATh pallMOHAJIbHBIE U HPPAL[MOHAJIbHBIE YHCIIA.



BeimonuATe apudmernyeckue NOEHCTBHA C pPalMOHAIBHBIMM YHCJIAMH, COYeTas YCTHBIE U
IIACbMEHHBIC ITPUEMBI, BBIITOJIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.

Haxomute 3HaueHus creneHeld ¢ LEIbIMM II0KA3aTeIsIMA U KOpPHEH, BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAKCHUM.

OKpyrisiTh ACUCTBUTEIBHBIC YMCIIA, BBIIOJHATH NPUKHUIKY PE3yJbTaTa BBIYUCICHHUM, OLEHKY
YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUs M HEpaBEeHCTBA

Pemars sMHElHBIE M KBaIpaTHBIC ypaBHEHUS, YPAaBHEHUS, CBOASILMECS K HUM, IPOCTEHUIINE
JpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemwlate cuctempl AByX JIMHEWHBIX YPaBHEHUM C JABYMsI IIEPEMEHHBIMH M CHCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Permate TekcTOBBIE 337jaUN aNredpanuecKuM CrocoOOM € MOMOIIIBIO COCTaBIECHUS YPaBHEHUSI WIIN
CUCTEMBI IByX YPaBHEHHH C JBYMsl IEPEMEHHBIMHU.

IIpoBoanTh IpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUM M CHUCTEM YpPAaBHEHHMH, B TOM 4YHUCIE C
NpUMEHEHHEM rpauIecKuX MpeIcTaBlIeHH (YCTaHaBIMBATh, UMEET JIM yPAaBHEHUE WU CUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

Pemiate nuHeliHbIC HEPABEHCTBA, KBAIpATHBIE HEPABEHCTBA, M300paXaTh pellieHue HEPAaBEHCTB Ha
YUCJIOBOU IPSIMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cucTteMbl JMHEHHBIX HEPAaBEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOLIME KBAJIPaTHOE
HEPaBEHCTBO, W300pakaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOH IMpPSIMOM, 3alUCBIBATh
pELICHHE C IIOMOIIBI0 CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUUHA

Pacnio3HaBaTh (yHKIMM H3yuyeHHBIX BUIOB. [loKa3bIBaTh CXEMaTHYECKU PpACHOJIOKEHHE Ha

KOODPJIMHATHO# TIOCKOCTH TpadukoB GpyHkmii Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,Yy=x3,y= VX, y = |X|, B 3aBuCHMOCTH OT 3HaYeHUI KO3(PPUIMEHTOB, ONMCHIBATH CBONCTBA

(GyHKIHIA.

CrpouTth 1 U300paxarh CXeMaTHUECKU IpadKu KBaJIpaTUUYHbIX (DYHKIIMI, OMHUCHIBATh CBOMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacno3naBaTh KBajpaTHuHyl0 (QYHKIUIO 1O (opMylie, MPUBOAUTH MPUMEPHl KBaIPATUUHBIX
GbyHKIMHI U3 peanbHON KU3HH, (PU3HKH, TEOMETPUH.

YucioBble MOCIE10BATEILHOCTH H IPOrPecCUH

Pacnio3naBate apu(MeTHUECKYIO0 M T€OMETPUYECKYIO TPOrPECCUHU MTPH PA3HBIX CIIOCO0aX 3a/laHHsL.
BBITIONTHATE  BBIYMCICHUS C HCHOJIb30BaHWEM (GopMyn N-TO ujieHa apuMmeTHdeckor u
F€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N YWICHOB.

N300pakaTh wieHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON MIIOCKOCTH.

Pematps 3amaum, cBA3aHHBIE C YMCIOBBIMHU IOCIEI0BATEIBHOCTSMHM, B TOM UHUCIE 3aJaud U3
peasibHO JKM3HHU (C HCTIONIb30BAaHUEM KaJIbKYIISITOPa, HU(POBBIX TEXHOJIOTHUIN).



IV. TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
No 11/ HaumeHoBaHue pa3/iesioB U TeM Koanuecrso yacos dueKkTpoHHbIE (LM (POBbLIE)
) NpPOrpaMMbI Bcero odpa3oBaTejbHbIE pecypchbl
q . Heii
1 MCIIA H BEIHCICHHS. JICHCTBHTCIEHEIC 9 Bu6mmotexa LIOK https://m.edsoo.ru/7f419d08
quca
2 yPaB?eHm " Hepais CHCTBA. ¥ PABHEHIS C 14 bubnunotexa [IOK https://m.edsoo.ru/7f419d08
OJIHOM TIepEMEHHOI
3 YPaBHeHHf M HepaBeHCTBa. CHCTeMEI 14 bubmmoreka IIOK https://m.edsoo.ru/7f419d08
ypaBHEHU
YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 bubmunorexa [IOK https://m.edsoo.ru/7f419d08
OyHKIMN 16 bubmmoreka LIOK https://m.edsoo.ru/7f419d08
YucIioBeIe ITOCIEN0BATEIHHOCTH 15 Bbubmnoreka IJOK https://m.edsoo.ru/7f419d08
11
7 OBTOPGHHe’ 0bobmerue, cucTemaTu3aIHA 18 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
3HaHHH
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V. ITOYPOYHOE IIJIAHUPOBAHUE

9 KJIACC
Ne i/ Tema ypoka KoumnyecrBo yacoB
Bcero
1 PanonanbHble yncia, MppalliOHAIbHbBIE YMCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHbIE JpoOu 1
5 MHOXeCTBO IEHCTBUTEIBHBIX YUCEIT; ACUCTBUTEIbHBIC YUCIIA KaK OECKOHEUHBIE IeCATHUHBIC 1
npobu
3 B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXAY MHOKECTBOM JIEHCTBUTEIIBHBIX YUCEI U 1
MHO>KECTBOM TOYEK KOOPAMHATHOM MpsAMOii
4 CpaBHeHue 1eHCTBUTENBHBIX YKCell, apuMETUYECKHE JeHCTBUS C JEHCTBUTEIBHBIMU YUCIAMU 1
5) [TpubnmxEHHOE 3HAYCHNE BETMIUHBI, TOYHOCTD MPHOIIIKECHHS 1
6 OxpyrieHne uncen 1
7 Oxkpyrienue yucen 1
8 IIpukuaka 1 oLeHKa pe3yIbTaTOB BEIYNCICHUN 1
9 [Ipukuaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUN 1
10 JInneliHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOAAIUXCS K TMHEHHBIM 1
11 JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIINUXCS K JIMHEHHBIM 1
12 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOASIINXCS K KBaPAaTHBIM 1
13 KBanpatHoe ypaBHeHue. Pemienue ypaBHeHH, CBOASIIUXCS K KBaJJPaTHBIM 1
14 buxBanpaTHble ypaBHEHUS 1
15 bukBanpaTHbie ypaBHEHUS 1
16 [Ipumepsl perieHus: ypaBHEHU TPEThe U YETBEPTOU CTEIICHEN pa3IOKEHUEM Ha MHOKUTEIN 1
17 [IpuMepsl pelieHns: ypaBHEHUM TPETbEe U YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha MHOKUTEIIN 1
18 Pemenue npoOGHO-paliMOHANBbHBIX YpaBHEHUN 1
19 Pemenue 1poOHO-paIMOHANIBHBIX YpaBHEHHH 1
20 Pemenne TeKCTOBBIX 337a9 alNreOpandecKuM METOIOM 1




21

Pemienne TeKCTOBBIX 3aaa4 anre6panquKHM METOJO0M

1
22 Pemrenne TeKCTOBBIX 3a/1a4 alreOpandecKuM METOJIOM 1
23 KonTponbHas pabota o Teme "YpaBHEHUS C OJJHOU MepeMeHHON" 1
24 VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU H €ro rpaduk 1
25 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 TpaduK 1
26 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU U €€ pELICHUE 1
27 Cucrema AByX JIMHEHHBIX YpaBHEHHH ¢ ABYMs IEPEMEHHBIMU U €€ pelieHne 1
28 Cucrema 1ByX JUHEHHBIX YPaBHEHHUH C ABYMs IEPEMEHHBIMH U €€ pelIeHue 1
29 Cuctema AByX JIMHEHHBIX YpaBHEHHH € IByMsl IEPEMEHHBIMU U €€ pelieHue 1
30 Pemenne cucreM nByX ypaBHEHHM, OAHO U3 KOTOPBIX JUHEHHOE, a IPYyroe — BTOPOM CTEIIEHU 1
31 Pemienue cuctem NByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH CTENEHH 1
32 Pemenne cucreM nByX ypaBHEHHM, OAHO U3 KOTOPBIX JIMHENHOE, a IPYrOo€ — BTOPOM CTEIIEHU 1
33 Pemienue cuctem NByX ypaBHEHUH, OIHO U3 KOTOPBIX JMHEHHOE, a Pyroe — BTOPOM CTENEHH 1
34 I'paduueckas MHTEpIIPETAIIUSA CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU 1
35 Perienue TekcTOBBIX 3a/au alreOpandeckuM crocoOom 1
36 Pemenne TeKCTOBBIX 33729 aNreOpandecKuM crocooom 1
37 KonTponbnas padota no teme "Cucremsl ypaBHEHUN" 1
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
39 UYncnoBbie HEPAaBEHCTBA U X CBOWCTBA 1
40 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILECHUE 1
41 JInHeliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHE 1
42 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILCHUE 1
43 CucTembl TMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON U UX pELICHUE 1
44 CucreMpl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PEIICHUE 1
45 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pellleHne 1
46 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1




47

KBagparHble HEPaBEHCTBA U UX PELLIEHUE

1
48 KBanparHpie HEpaBEHCTBA U UX PEIICHUE 1
49 KBagparHble HEPaBEHCTBA U UX PELLIEHUE 1
50 KBagparHble HEPaBEHCTBA U UX PELLICHUE 1
51 I'paduueckas mHTEpIIPETAIIUS HEPABCHCTB M CUCTEM HEPABEHCTB C ABYMS IICPEMCHHBIMU 1
52 I'paduueckas MHTEpIIPETAIIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU 1
53 KontponbHas padota nmo Teme "HepaBencrna" 1
o4 KBangparuunas ¢pyHkuus, e€ rpaguk u CBOcTBa 1
55 KBanpatuunas ¢pynknus, e€ rpaduk u CBOHCTBa 1
56 KBangparuunas ¢pynkuus, e€ rpaguk u CBOiCTBa 1
57 [TapaGomna, KOOpIMHATHI BEPIIUHBI TapadoIbl, 0Ch CAMMETPHH TapaldoIIbl 1
58 [Tapaboiia, KOOPAMHATHI BEPIITHMHBI TAPa0OIIbI, 0OCh CHMMETPHH MapadoIIbl 1
59 [TapaGomna, KOOpIMHATHI BEPIIUHBI Tapad0Ibl, OCh CAMMETPHH TapadoIIbl 1
60 [Tapaboiia, KOOPAMHATHI BEPIITHMHBI TAPa0OIIbI, 0OCh CHMMETPHH MapadoIIbl 1
61 [Tapabona, KOOpAUHATHI BEPIINHBI TapaboIIbl, 0Cb CAMMETPHUU NapaboIIbl 1
62 [Tapaboia, KOOPAMHATHI BEPIITHHBI TApa0OIIbI, 0Ch CHMMETPHH MapadoIIbl 1
63 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
64 I'paduxu pynkmmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
65 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
66 I'padpuxu Gynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
67 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
68 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
69 KonTponbHas padota o Teme "OyHkimn" 1
70 IToHsATHE YHNCIOBOH ITOCIENOBATEILHOCTH 1
71 3ajaHue mocaea0BaTeIbHOCTH PEKYPPEHTHON (hopMyIoit 1 popMyIoi N-TO WieHa 1
72 Apudmerndeckas 1 reoMeTpuIecKas Iporpeccuu 1




73 Apudmerndeckas 1 reOMETpUIECKasi IPOTrpecCuu 1

74 ®opmyiibl N-ro YjeHa apu(pMETHIECKON U TeOMETPUUYECKON IPOrpeccuii, CyMMBI IIEPBbIX N 1
YJICHOB

75 ®opmyiibl N-ro YjaeHa apupMETHIECKON U TeOMETPUUYECKON IIPOrpeccuii, CyMMBI IIEPBbIX N 1
YJICHOB

76 ®opmyItel N-TO YieHa apu(PMETHIECKON U TeOMETPUUYECKON POTPecCHii, CyMMBI MEPBBIX N 1
YJICHOB

77 ®opmyiibl N-ro YeHa apu(pMeTHIECKO U TeOMETPUUYECKON IIPOrpeccuii, CyMMBbI IEPBbIX N 1
YJICHOB

78 ®opmyiibl N-ro YjeHa apu(pMETHUIECKO U TeOMETPUUYECKON IPOrpeccuii, CyMMBbI IEPBbIX N 1
YJICHOB

79 N300pakeHne 4ieHOB apu(PMETHIECKON U TEOMETPUUYECKON IPOTPECcCHii TOUKaMHu Ha 1
KOOPJAMHATHOW INIOCKOCTH

80 N300pakeHne 4wieHOB apu(pMeTHIECKOM U TeOMETpUUYECKON IPOrpeccuii TOUKaMu Ha 1
KOOPJAMHATHOW INIOCKOCTH

81 JInHeWHbIN U SKCIIOHEHIIMATBHBIN pOCT 1

82 Cr0XHBIE TTPOIIEHTHI 1

83 CnoskHbIe TPOLIEHTHI 1

84 Kontponbnas padota nmo Teme "HucnoBsie mocienoBaTeabHOCTH" 1

85 IToBTOpenue, 0000IIeHNE U cUCTeMaTH3alMs 3HaHU. 3anuck, CpaBHEHUE, JEUCTBUS C 1
JeWCTBUTENBHBIMU YHCIIAMU, YUCIIOBas IpsMast

86 [ToBTOpenue, 0000IIeHNE U cUcTeMaTH3aus 3HaHUH. [IpOIIeHTHI, OTHOIIEHHS, TPOTIOPIIUN

87 [ToBTrOpenue, 00o0IIeHNE U cucTeMaTH3anus 3HaHuil. OKpyrieHue, npuoImKeHue, OlleHKa

88 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HaHWH. PerieHnne TeKCTOBBIX 3a1a4 1
apu(pMETHYECKIM CIIOcOO0OM

89 [ToBTOpenue, 0000IIeHNE U CUCTEMATU3AIINS 3HaHHH. Pelienne TeKCTOBBIX 3a/1a4 1

apudmeTnyecKkuM crnocodom




[ToBTOpeHME, 00600IIEHNE 1 CHUCTEMATH3AIUS 3HAHUH.

Perenue TEKCTOBBIX 3aj1a4

90 1
apru(pMETHYECKUM CIIOCOOOM

01 [ToBTOpeHme, 0600mEeHNe U crucTeMaTH3alus 3HaHui. [IpeobpazoBanue anredOpandecKux 1
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHS

92 [ToBTrOopenue, o6o0IeHNE U cucTeMaTH3anus 3HaHuil. [IpeoOpa3oBanue anredpandecKux 1
BBIPA)XEHUH, IOMyCTUMbIC 3HAUCHHSI

93 [ToBTOpeHMe, 0600mEeHNe U crucTeMaTH3alus 3HaHui. [IpeodpazoBanue anredOpandecKux 1
BBIP)KEHUH, IOMyCTUMbIC 3HAUCHHUSI

94 [ToBTOpeHME, 0000IEeHNE U crucTeMaTH3alus 3HaHui. [Ipeobpa3zoBanue anreOpandecKux 1
BBIPKCHUH, TOMTYCTUMbIC 3HAYCHHSI

95 [ToBTOpenue, 0000IICHNE U cCUCTeMaTH3alKs 3HaHUi. DYHKIIUH: IOCTPOCHHUE, CBOWCTBA 1
W3YUYCHHBIX (DYHKIIHI

96 [ToBTOpeHMEe, 0000IIeHNE U cUcTeMaTH3aIus 3HaHu. DYHKIIUU: TOCTPOCHUE, CBOWCTBA 1
M3YYEHHBIX (PyHKITHIA

97 [ToBTOpeHME, 0000IIEHNE U cucTeMaTH3aIus 3HaHuH. DYHKIIMK: TOCTPOCHUE, CBOKWCTBA 1
M3Y4YEHHBIX (pyHKUINN

08 IToBTOpenue, 00o0IIeHNE U cucTeMaTH3alus 3HaHu. OYHKIUU: TOCTPOEHUE, CBOICTBA 1
W3YUCHHBIX (DYHKITHIA

99 [ToBTOpEeHMe, 006001IeHNE U crucTeMaTH3alus 3HaHui. ['paduueckoe pernienre ypaBHEHUN U UX 1
CHCTEM

100 IToBTOpenue, o0o0mIeHNE U cucTeMaTH3anus 3HaHuil. ['paduueckoe pelieHre ypaBHEHUN U UX 1
CHCTEM

101 HToroBast KOHTpOJIbHAs paboTa 1

102 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1
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VI. TMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOMU ITPOT'PAMMBI

9 KUIACC
Kon N "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOBEPHEMOTO MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHuUsA
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 CpaBHUBATH U YIOPAIOUYMBATH PAlIMOHAIBHBIE H UPPALIMOHAIIbHBIE YUCIIa
1o BrmonusaTe apudmeTrnueckue IeiCTBHUS ¢ PallMOHAIBHBIMHI YHCIIAMU, COYETas! yCTHBIC
- U TUCHbMEHHBIE MPUEMBI, BBITIOIHATH BRIYUCIICHUS C HPPALIMOHATBHBIMU YHUCIAMU
13 Haxonuth 3HaueHus creneHell ¢ LENbIMM IIOKAa3aTEJIMU U KOPHEHM, BBIYUCIATH
- 3HAYEHUS YHCIIOBBIX BBIPAKEHUN
14 OKpyrisiTh ACUCTBUTEIBHBIE YHCIA, BBIIOIHATH MPHUKHUIKY Pe3yJbTaTa BBIUYMCICHUH,
. OILICHKY YHCIIOBBIX BBIPAKECHUIA
2 VYpaBHeHUs U HEpaBEHCTBA
”1 Pemare nuHelHble W KBaJpaTHbIC YpaBHEHHs, ypaBHEHUS, CBOISIIMECS K HUM,
. npocTeiiye ApoOHO-palMOHAIbHBIE YPaBHEHUS
»5 Pemath cuctemsl 1ByX JIMHEHHBIX YpaBHEHUH C IBYMsl IEPEMEHHBIMU U CHCTEMBI JIBYX
. YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHUE HE SIBJISACTCS JIMHEHHBIM
’3 Pemate TEKCTOBbIE 3a/7auM anreOpanvyeckuM CIIOCOOOM C IHOMOIIBIO COCTaBJICHHUS
. YPaBHEHMSI WM CUCTEMBI JBYX YPaBHEHHH € IByMsI IepeMEHHBIMU
[IpoBouTh NpocTeiiine uccue 0BaHus YpaBHEHUH U CUCTEM YPAaBHEHH, B TOM YHCIIe
2.4 C MPUMEHEHUEM IpaUuecKux MpeACTaBICHUN (HalpuMep, yCTaHaBIUBATh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHHUH PEIIEHHUs, €CIIU UMEET, TO CKOJIBKO)
ot Pemate nMHeliHBIE HepaBeHCTBA, KBAJpaTHBIC HEPaBEHCTBA, M300pa)kaThb pellIeHHE
' HEPAaBEHCTB Ha YHCJIOBOW MPSIMOM, 3allMCHIBATh PEIIEHUE C ITOMOIIBIO CHMBOJIOB
Pemate cucremMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEpPABEHCTB, BKJIIOYAIOIIHE
2.6 KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh peIleHHe CHCTEMbl HEPABEHCTB Ha YUCIIOBON
MPSIMOM, 3aMUCBIBATH PEILIEHUE C IOMOIIBI0 CHUMBOJIOB
2.7 Hcnonp3oBaTh HEpaBEHCTBA IPU PELICHUN Pa3IMYHBIX 3a/1a4
3 DOyHKIUH




Pacnio3naBate hyHKIMM U3y4eHHBIX BUAOB. [IoKa3pIBaTh CXEMaTHUECKHU PACIIONOKEHHE

Ha KOOPAMHATHOM IUTOCKOCTH TpadukoB ¢yHkuuid Buma: Y=KX, y=kx+b, y=k/x,

- y=ax’+bx+C, B 3aBUCHMOCTH OT 3HaueHUil KOI((PHUIUCHTOB, ONMKCHIBATH CBOICTBA
byHKIII
[Toka3biBaTh CXE€MAaTHYECKH PACIIONIOKEHHE HAa KOOPIMHATHOM IIOCKOCTH TpaduKOB
3.2
¢ynkuunii Buga y = VX, Y = [X| 1 OnUCHIBaTh CBOMCTBA (DYHKITHIA
33 CrpouTth 1 U300paxaTh CXeMaTU4YeCKU rpauKy KBaJpaTUYHbIX (QYHKIUHA, ONHUCHIBATH
- CBOMCTBA KBaIpaTUYHbIX (PYHKIMI 110 UX rpadukam
34 Pacno3naBare KBajpaTHuHyl0 GYyHKIMIO 10 (opMmyse, HPUBOAUTH IMPUMEPHI
- KBaJPaTUUHBIX QYHKLUI U3 peaabHOM KU3HU, PU3UKH, TEOMETPUU
4 Apudmernueckas 1 reoMeTpudecKas Iporpeccuu
i1 Pacno3naBare apuMeTHUECKYI0 M TEOMETPUYECKYI0 MPOrPECCHU TMPH pa3HBIX
. crioco0ax 3afaHus
42 BEINONHATE BBIYUCICHHS C UCHOIB30BaHUEM (POPMYI N-TO WieHa apuPpMETHUECKON U
. F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB
4.3 N300pakaTh wieHbl MOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHON MIIOCKOCTH
44 Pemrate 3a1aun, CBA3aHHBIE C YUCIOBBIMH MOCIIEI0BATEIBHOCTSMHU, B TOM YHCJIE 33/1a4H

U3 pealbHOM KU3HU (C UCIIOJIB30BaHUEM KaIbKYIISATOPa, HU(PPOBBIX TEXHOIOTHIA)




Vil. MPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUS

9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Yucna v BBIYKCICHUS
11 ParonanbHble ynciia, nppalMoOHAIbHBIE YMCIIa, KOHEUHBIE U OECKOHEUHBIE IECTUYHBIE IPOOU

MHOXeCTBO l[ef/'ICTBI/ITeJIBHbIX YHUCCII, I[CﬁCTBHTGJIBHLIC ylclia Kak OCCKOHEYHBIC JACCATHYHBIC
1.2 ,I[pO6I/I. Bzanmuo OAHO3HAYHOE COOTBETCTBHUE MCKIAY MHOXECTBOM HeﬁCTBHTCHBHBIX YHUCCII U

KOOpAMHaTHOM npsiMoil. CpaBHEHUE AEMCTBUTEIbHBIX YNCEI

1.3 ApudmeTndeckue IeHCTBUS C IEHCTBUTESIILHBIMU YHCITAMH

W3mepenus, npubnnxeHus, oueHKU. Pa3zMepbl 00bEKTOB OKPYXKAIOLIET0 MHUPA, AIUTEIbHOCTD
14 npoleccoB B okpyxkatomeM wmupe. IlpubnmxéHHoe 3HaueHHME BEIMYUHBI, TOYHOCTb

npubmkenus. Okpyriienne uncen. [Ipukuaka u oleHka pe3yabTaToB BHIYMCIECHUN

2 VYpaBHeHUs U HEpaBEHCTBA

2.1 YpaBHEHHUs C OJHON TEpEMEHHON

2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAILUXCS K TUHEUHBIM

2.3 KBanpatHoe ypaBHeHue. Perienne ypaBHeHUH, CBOIAIIMXCS K KBaAPaTHBIM

24 bukBanpatHoe ypaBHeHue. [IpuMepsl pellleHHs YpaBHEHHMM TPETbe M 4ETBEPTOM CTENECHEHN
' pa3oKeHuEM Ha MHOXKUTEIH

2.5 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN

2.6 CucreMsl ypaBHeHUH

2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk

2.8 Pemenune cuctem OBYX JTMHEHHBIX ypaBHEHUH C ABYMS IIEpEMEHHBIMU

2.9 Pemenue cucreM 1ByX ypaBHEHHI, OHO U3 KOTOPBIX JIMHEHHOE, a IPyroe€ — BTOPOU CTENEHU

2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU

211 Penienune TeKCTOBBIX 3a/1au alreOpandeckuM CrocoOoM

2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Pemienne nuHeHHBIX HEPABEHCTB C OJHOW TIEPEMEHHOM

2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN

2.15 KBaaparHbie HEpaBeHCTBA

2.16 ['padpuaeckas mHTEpHpETALINS HEPABEHCTB M CHCTEM HEPABEHCTB C ABYMS TIEPEMECHHBIMH

3 OyHKIUU




KBanparuunas ¢pynkuus, e€ rpaduk u coiicta. [lapabona, KoopauHaThl BEPIIUHBI TAPaOOIIBL,

3 0Chb CUMMETpPUHU T1apaboJIbl

3.2 I'paduku pyrxuii y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku pyrxuit y=K/X, y = X’ 1 uX CBOWCTBa

3.4 I'paduku pyHKIMI , 1 UX CBOMCTBA
4 YucnoBele N0CIEI0BATEIBHOCTH

i1 Onpenenenne W cHnocoObl  3aJaHUsl  YMCIOBBIX  TOCIEOBaTENbHOCTEH.  3amaHue
' II0CJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysoit 1 popmMyIioif N-ro yieHa

42 Apudmernueckas nporpeccus. @opmynsl N-ro wieHa apupMETHYECKONH MPOrpeccuu, CyMMbl
' NEePBBIX N WICHOB

43 I'eomerprueckas nmporpeccus. @opmyssl N-ro WieHa T€OMETPUYECKON INMPOTPECCUU, CYMMBI
' HEPBbIX N YWICHOB

14 N300pakeHre WIEHOB apU(PMETHYECKOH M TIeOMEeTpUYecKOoil mporpeccuii ToukaMu Ha
' KOOPJMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAIbHBIA POCT

4.5 Crno’xHbI€ POLIEHTHI




VIII. MMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUSI K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMN
MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOI
NPoBePSIEMOro o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHMUs HA OCHOBE
TpeOoBaHUSA DrocC

YMeHue onepupoBaTh MOHATHSAMHU: MHOXECTBO, IOJMHOYKECTBO, OIEpalMy HaJ
MHO>KECTBaMHU; YMEHHE ONEepUPOBATh MOHATUAMHU: rpad, cBA3HBINA Trpad, IepeBo,
1 [IUKJI, TPUMEHATh MX TPH PEIICHUH 3a/1a4; YMEHHE HCIOJIb30BaTh Ipaduveckoe
MIPEACTABICHUE MHOKECTB JUIsl ONMHMCAHMS PEaJbHBIX MPOLIECCOB U SIBIICHUM, MPHU

pEeLlIeHNN 3a1a4 U3 IPYIUX y4eOHbIX MIPEAMETOB

YMeHne  onepupoBaTh  IMOHATUAMM:  ONpPEACIICHHE, AaKCHOMa, TEOpeMa,
JI0Ka3aTeJIbCTBO; YMEHHME pPAaclO3HAaBaTb WMCTUHHBIE M JIOJKHBIE BbBICKA3bIBAHUSA,
IIPUBOJUTH IIPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U OTPHUILIAHMS

BbICKa3bIBAHUN

YMeHue ornepupoBaTh MOHATHUSMU: HATypaJIbHOE YUCIO, MPOCTOE U COCTaBHOE
YHUCIO, ACIUMOCTh HATypajbHbIX YHUCEN, MPU3HAKU JEIMMOCTH, LEN0€ YHCIIO,
MOJYJb 4YKClia, OOBIKHOBEHHAs JApoOb M JEeCATHYHAs JpoOb, CTAHIAPTHBIA BU
3 qyclia, palMOHANFHOE YHUCIO, WPpAlMOHAIBHOE YHWCIo, apudmerndeckuit
KBaJpaTHBIH KOPEHBb; YMEHHUE BBHIMOJHATH JEUCTBUS C YHUCIAMU, CPaBHUBATH M
yHOPSAI0YUBATh YHCIIA, IPEICTABIATH YMCIA HA KOOPAUHATHON MPAMOM, OKPYIJISITh

quciia; YMCHHUC ACIAaTh HPUKHUIKY U OLCHKY pE3yJIbTaTa BBEIUHMCIIEHUH

YMeHue onepupoBaTb MOHATHSIMH: CTENEHb C  LEIbIM  IOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHbI KOpPEHb, MHOTO4WIEH, aireOpanyeckas JIpoOb,
TOXKJIECTBO; 3HAKOMCTBO C KOpDHEM HATypaJlbHOM CTeNneHU OOJIblle €IUHULIBL
4 YMEHHUE BBIIOJHATH pacy€rbl Mo (GopmyliaMm, NMpeodpa3oBaHMs LENbIX, JPOOHO-
paIOHAIBHBIX BBIPAKEHUH U BBIPAXKEHHM ¢ KOPHSAMU, pa3oKeHUEe MHOTOUJIeHa Ha
MHOXHUTEIH, B TOM YHCJIE C HCIOJb30BaHMEM (POPMYN PA3HOCTH KBaJIpaToB U

KBaJapaTa CyMMbI U pa3HOCTHU

YMeHHne onepupoBaTh MOHATUSMH: YHUCIOBOE PABEHCTBO, YPABHEHUE C OJHOMU
[IEPEMEHHOM, YUCII0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHUE pelIaTh
JMHEWHBIE U KBaJpaTHbIE ypaBHEHUS, JPOOHO-pALIIOHAIbHBIE YPAaBHEHUS C OJHOM
IIEPEMEHHOM, CUCTEMBI IBYX JIMHEHMHBIX YPAaBHEHMM, JIMHEHHbBIC HEPABEHCTBA U UX
CHCTEMBl, KBaJlpaTHble M JApOOHO-pPALlMOHAJbHBIE HEPABEHCTBA C OJHOMU

[IEPEMEHHOM, B TOM 4YHUCJIE IPU pEUICHUU 3aJa4 U3 JPYTUX MpPEeAMETOB U




MPaKTUYECKUX 3aJlay; YMEHHME HCIIOIb30BaTh KOOPAMHATHYIO TPSIMYI0 |
KOOPJIMHATHYIO IIOCKOCTb JI N300pakeHUs pelieHuil ypaBHEHU, HEPaBEHCTB U

CUCTEM

YMeHue onepupoBaTh MOHATUAMH: (QyHKIMS, Tpaduk GyHKIMU, HYTH (QYHKIHH,
IPOMEXYTKH  3HAKONOCTOSHCTBA, IIPOMEKYTKM  BO3pAaCTaHUs, YyObIBaHUS,
HanOoJIbIIIee U HAUMEHBIIIee 3HAYCHNUS (DYHKIIUHN; YMEHHE OIIEpUPOBATH MOHATHIMU:
npsiMasi  IPOTIOPLUUOHAIBHOCTD, JIMHEHHas (QYHKIUS, KBaapaTtuuHas (yHKOus,
oOparHast MPONOPIMOHATBHOCTE, Tapaboia, THIepdoIa; yMeHue CTPOUTh rpaduku
(bYHKIMIA, HMCIIONB30BaTh TIpadUKH JUIi OIpPEICTCHUS CBOMCTB IIPOLECCOB H
3aBHCUMOCTEH, JUIsl PEHICHUs 3a/1a4 U3 APYIHX YYEeOHBIX NMPEAMETOB M PEaTbHOM

JKU3HHU; YMCHHC BbIpaXXaTb q)OpMy.TIaMI/I 3aBUCHUMOCTHU MCKAY BCIIMYNHAMU

YMeHue onepupoBaTh MOHATUSIMH: IIOCJIEIOBAaTEILHOCTh, apupMeTHyeckas u
reoMeTpuyecKas IIPOrPECCUu; yYMEHHE HCII0JIb30BATh CBOICTBa
1ocje10BaTenbHOCTEH, (POPMyYJIIBI CyMMBI M OOIIEro YjieHa MpHU peleHUH 3a]ad, B

TOM YHCJIE 33/1a4 U3 JIPYTUX y4EOHBIX MIPEAMETOB U PEATbHOM KU3HU

10

YMeHue pemarh 3a7jaui pa3HbIX TUIIOB (B TOM YKCJE Ha MPOLEHTHI, JOJIH U YacTH,
JBMKEHUE, paboTy, IIEeHY TOBApOB M CTOMMOCTb MOKYIOK M YCIIYT, HaJOTH, 3a/laun
13 00J1aCTH yIpaBJIeHUS JTUYHBIMU U CEMENHBIMU (PMHAHCAMM ); YMEHHUE COCTaBIISATh
BBIDAKECHMS, YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHMIO 33JayH,
UCCIIEIOBAaTh MOJIYYEHHOE PEIlIeHUE U OLIEHUBATh MPaBAOIN000HOCTh OTYyYEHHBIX

pe3yabTaTOB

YMeHnue oneprupoBaTh NOHATUAMU: QUTYpa, TOUKA, OTPE3OK, NpsiMas, JIyd, JIOMaHas,
yroj, MHOTOYTOJbHUK, TPEYTrOJbHUK, PAaBHOOEIPEHHBIH M PaBHOCTOPOHHMI
TPEYroJbHUKU, MPSIMOYTOJIbHBIN TPEYroJbHUK, MelnaHa, OucceKkTpuca M BbICOTA
TPEYroJIbHUKA, YETBIPEXYTOJbHHUK, MapayjenorpamMmm, pomO, MNpsSMOYTOJbHHUK,
KBajpaT, Tpamemusi; OKPYXHOCTb, KpyI, KacaTejabHas; 3HAKOMCTBO C
[IPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE pellaTh 3aJadyd, B TOM 4YHUCIIE U3
MOBCETHEBHOM KHU3HU, HA HAXOXK/IEHUE T€OMETPUUYECKUX BEJIIMYUH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp 1 (pakToB

YMeHue onepupoBaTh MOHATHSIMHU: PABEHCTBO (DUTYP, PABEHCTBO TPEYrOJIbHHUKOB;
MapajyieIbHOCTh W TEePIEHIUKYISIPHOCTD TPSIMBIX, Yol MEXKAY MPSIMBIMH,
NEPIICHIUKYIISP, HAKIIOHHAS, TPOEKIINS, T0100ue PUryp, TOA0OHbBIE TPEYTOIbHUKH,
CHMMETPHS OTHOCHTEIIFHO TOYKH M TPSMOH; YMEHHE DPacHo3HaBaTh PaBEHCTBO,
CUMMETPHIO U 1oj1o0ue Guryp, mapayuienbHOCTh U MEPIEHIUKYISPHOCTD MPSMBIX B

OKpYIKaroIieM MHpe




11

12

13

14

YMeHue onepupoBaTh MOHATHSAMM: JJIMHA, PAacCTOSIHME, Yros (BEeJWYMHA YIJa,
CUHYC M KOCHHYC yIjla TpeyrojbHHKa), IUIOIIA/(b; YMEHHUE OICHHBATh Pa3Mepbl
NPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHPE; yMEHHE NPUMEHATH (POPMYIIBI
IepuMeTpa M IIOLAAU MHOTOYTOJIbHUKOB, UTMHBI OKPY>KHOCTH U IUIOLIAIN KPYra,
o0beMa MPSMOYTOJBHOTO TIapajuIeeNuIeia; YMEHHE TNPUMEHSTh NPU3HAKU
pPaBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA, TEOPEMY
[Mudaropa, TPUTOHOMETPUYECKHE COOTHOLICHUS JUIS  BBIUYMCICHHUS JJIUH,

paccTOSAHUH, TIoIIaAei

YMmenue unzoOpaxkaTh IUIOCKHME (GUTYPBI M UX KOMOWHAIUU, MPOCTPAHCTBEHHBIE
(GUTypHI OT pyKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H SJIEKTPOHHBIX CPEJICTB

10 TEKCTOBOMY WUJIK CUMBOJIBHOMY OIIMCAHUIO

YMeHue OIICpHUPOBATH TOHATUAMU: IMPAMOYIroJibHas8 CHUCTEMA KOOPAWHAT,
KOOpAUHATbl TOYKH, BEKTOP, CyMMa BCKTOPOB, NPOU3BCACHNEC BCKTOpAa Ha 4YHCIIO,
CKaJILIpHOC  MPOU3BCACHHUEC BCKTOPOB; YMCHHC HCIOJB30BATb BCKTOPbI H
KOOpAUHATHI AJId MPCACTABJICHUA JaHHBIX U PCUHICHUA 3a/1a4, B TOM YHCJIC U3 APYTUX

y‘le6HBIX npeaMETOB U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSIMH: CTOJIOWKOBBIE M KPYrOBBIE JgHArpamMMBbl,
TaOuLbl, cpeAHee apupMeTHUecKoe, MeauaHa, HauOosblllee U HauMEHbIee
3HAYeHUs, pa3Max YHCIOBOTO Ha0Opa; yMEHHE W3BJIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh H(OPMAITKIO, TTPEICTABIICHHYIO B TaOIUIIAX U HA JUarpaMMax,
OTPaXKaloIlyl0 CBOMCTBA M XapaKTEPUCTHKU PEaJbHBIX MPOLECCOB W SIBJICHUIA;

YMCHHUEC pacClio3HaBaTb U3MCHYMBLIC BEJIMYHMHBI B OKPYKAIOIIEM MHUPEC

15

YMeHue onepupoBaTh NOHATHAMM: CIy4allHBIA OMBIT (CIy4ailHbIN SKCIIEPUMEHT),
3JIEeMEHTapHOEe COOBbITHE (IJIEMEHTAapHBIM MCXOJ) CIy4yallHOTO ONBITa, CIydaiiHOe
COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAXOJUTh BEPOSTHOCTH CIy4alHBIX
COOBITUH B OMBITAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU; YMEHUE
peraTh 3a1a41 METOJIOM OPraHMU30BAHHOTO Nepedopa U ¢ UCIIOIb30BaHUEM MTPaBHIIa
YMHOKEHUS; YMEHUE OIIEHMBATh BEPOSITHOCTH PEATbHBIX COOBITUH M SIBICHUH,
MOHUMaTh POJIb TNPAKTHUYECKH JOCTOBEPHBIX M MAaJIOBEPOATHBIX COOBITHI B
OKpY’KaloIllleM MHUpE U B )KM3HH; 3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHIA;

3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCENl U €T0 POJIBIO B MAaCCOBBIX SAABJICHUAX

16

YMeHue BbIOMpaTh NOAXOMAUIMHA WM3YYCHHBIM METOX JUIsl pPELICHUs 3a/adH,
IIPUBOJIUTH NPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U KU3HU,
pacro3HaBaTh IPOSIBJICHHE 3aKOHOB MAaTeMaTMKH B HCKYCCTBE, OIIMCHIBAaTh

OTACJIbHBIC BBIAAIOMIUCECA PE3YJIBTAThI, ITOJIYUYCHHBIC B XOJ€ pa3BUTHUA MaTEMAaTUKU




KaK HayKd, IPUBOJMTH IPUMEpPbl MATEMAaTUYECKUX OTKPBITUM M MX aBTOPOB B

OTEYECTBEHHOW M BCEMUPHON UCTOPUU




IX. ITNEPEYEHb 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'2 110

MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MPOIIEHTHI, OCCKOHEUHBIC ITEPUOINUECKHIE TpoOH
1.3 Panmonaneueie yncna. Apudmernyeckue onepamyy ¢ palMoOHATbHBIMU YUCTAMH
14 JeiicTBuTenpHbIC Yncia. ApupMETHIECKHE OTePalni C JeHCTBUTEIILHBIMU YHCIaMU

HpI/I6J'II/I)KéHHBIe BBIYUCJICHUA, IIpaBUWJIa OKPYIJICHHUA, IIPUKUJAKA W OLCHKAa pe3yiibTaTa

1.5 .
BBIUUCIICHUH
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
2.2 Crenensb ¢ 1eabIM nokaszaresneM. CTeneHb ¢ palnoHaIbHBIM NoKa3zaTeneM. CBONWCTBa CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckast 1poOb
”E Apudmerndeckuil KOpeHb HaTypalbHOM cTeneHu. JlelicTBus ¢ apupMeTHYECKUMH KOPHSMHU
. HaTypaJbHOMN CTENIEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n npoOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH ypaBHEHUI
3.2 Hensle n 1poOHO-palioHaIbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemenune TekCcTOBLIX 3a1a4
4 YucnoBble OCIEI0BATENBHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS MOCJIEA0BATEILHOCTEN
4.2 Apudmerndeckas 1 reomeTpuueckast mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
5 OYHKIMI
@yHk1us, cnocoObl 3aanus GyHkun. I'paduk Gynkuuu. O6macts onpeaeneHns U MHOXKECTBO
- 3HaueHnil Qynkumu. Hymu ¢yakuouu. I[IpomexyTku 3HakomoctossHCTBA. [IpomexyTku
. MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHUMYMBI pyHKIMU. Haubosblee 1 HauMeHbIee
3HaYeHHue (PyHKLIUU Ha IPOMEKYTKE
6 KoopauHatsl Ha npAMO U TIIOCKOCTH

6.1 Koopnunarnas mpsimast




6.2

JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH

7 I'eomerpus
7.1 ['eomerpuyeckue GpuUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHuKu
7.4 OKpYXHOCTb B KPYT'
7.5 N3mepenune reoMeTpuuecKuX BEITUYHH
7.6 BexTops! Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




X. YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

Maremaruka. Anreopa. 9 kimacc : 6a30Bbiit ypoBensb : yaeOHuk / FO.H. Makaperues, H.I'.
Munrok, K., Hemkos, C.b. CyBoposa ; noxg pen. C.A. TenskoBckoro. — 17-e uszn., crep. —
Mockga : IIpocsemenue, 2025. — 256 c. : ui.

Matemaruka. ['eomerpust. 7-9 knaccel : 6a30BbIi ypoBeHb : yueOnuk / JI.C. AtanacsH, B.O.
byry3os, C.b. Kagomies [u ap.]. — 15-e u3n., crep. — Mocksa : [IpocBemenne, 2024. — 416 c.
WL

Beiconkwmii, I.P. Maremaruka. BeposiTHOCTh 1 cTatucTuKa : 7-9 Kiacchl : 0a30BbIi YPOBEHb :
B 2-x yacTax : yueOHuk / M.P. Briconkuit, 1.B. fmenko ; nox pen. 1.B. Smenko. — 2-e uzn.,
ctep. — Mockaa : I[Ipocsemenue, 2024. — 4.2 — 112 c. : un.

METOAUYECKUE MATEPUAJIbI IJ151 YYUTEJIA

1. Maremaruka. I'eomerpust. 9 knacce. ba3oslit yposenb. Meroauueckue pekomenaarmu / JI. C.
Artanacsin, B. @. Byry3os, FO. A. I'naskos [u ap.]. — Mocksa : [Ipocsemnienue, 2025. — 112 c.
Aunrebpa. BepositHocTh 1 ctatuctuka. 7-9 kiaccel. ba3oBblit ypoBenb. Metonuueckoe nocobue / A.T.
Mopuakosuy, I1.B. Cemenos, JI.A. Anekcanaposa, E.JI. MapnaxaeBa. — Mockga : [IpocBemienue,
2024. - 80 c.

Tkau€Ba, M.B. Anre6pa. 9 xnacc. Jumaktnueckue marepuans / M.B. TkaueBa. — Mocksa :
[Ipocsemenne, 2021. — 126 c.

EBcradbesa, JLII. Anrebpa. 9 kinacc. J{umaktudeckue marepuainl / EBcradbesa JIIT. — Mocksa :
[Ipocsemenue, 2022. — 126¢.

WNuenckas, M.A. I'eometpust. CamocTosiTeNIbHBIE U KOHTPOJIbHBIE padoThl / M.A. N4enckas. —
Mockaga : I[IpocBenienne, 2022. — 47 c.

Murenko, T.M. I'eomeTpus. Tematuueckue Tectbl / T.M. Muienko. — M: [Ipoceemienue, 2021, —
9 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. Poccuiickasi 3siekTponnas mkoua (https://resh.edu.ru/)

- Buneoypoku 1o BceM yueOHBIM TIpeIMeTamM

- luTepakTuBHBIC 3aJaHUS

- Meroanueckue MaTepuasl

MockoBckas dekTponHast mkoJa (https://uchebnik.mos.ru/)
- bubnuoteka yueOHBIX MaTepuaIoB

- Cuenapuu ypokoB

- TecTtoBBIC 3agaHNS

OUIIN (PenepanbHbIii HHCTHTYT Neaarornyeckux nzmepenuii) (hitps:/fipi.ru/)
- JlemoBepcum EI'D

- OTKpHBITHIN OaHK 3a1aHUN

- Meroauyeckre peKoMeHJauu

SAnpexc.Yueonux (https://education.yandex.ru/)

- InTepakTuBHbIE 3a/1aHUS

- ABTOMaTH4€ECKasi MPOBEPKa

- [Iepconanu3upoBaHHbIE TPACKTOPUH
Yuu.py (https://uchi.ru/)



https://resh.edu.ru/
https://uchebnik.mos.ru/
https://fipi.ru/
https://education.yandex.ru/
https://uchi.ru/

- InTepakTUBHBIE KYypChI
- OnuMnuaasl
- CratucTuKa ycrneBaeMoCTH
6. Hudoypox (https://infourok.ru/)
- Buneoypoku

- Tectbl
- Metoauueckue pa3paboTKu


https://infourok.ru/

