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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX alreOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJISI TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeJIeH, OIMHUCAHMUsS MPOLECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOyueHuss anredpe BXOIAT Takxke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy 9 Kilaccax M3ydaercsi yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fenbl coxepxkanus: «YHucna u
BBIUUCIICHUS», «AJTreOpanyecKkue BBbIPAXKEHUSD, «YpaBHEHHs U HEPABEHCTBAY,
«DYHKIIUW.

Ha u3ydenne yueOHOTrO Kypca «Anredpa» orBoautcs B 9 kimacce — 102 gaca
(3 gaca B HezeIIO)



COAEPXAHUE OBYUEHUA

9 KVIACC

Yuciia ¥ BIYMCICHUS

PannonanpHbple 4YKcia, UPPALMOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEYHbIE NECATHYHBIE ApoOH. MHOXKECTBO
JCHUCTBUTENBHBIX 4YHCEN, JCHCTBUTENbHBIE YHCIa KaKk OECKOHEUYHBbIE JecATHYHbIe aApoOu. B3aumMHO oIHO3HAYHOE
COOTBETCTBUE MEXY MHOKECTBOM JEHCTBUTEIBHBIX YMUCEI U KOOPAUHATHOMN IIPSIMOM.

CpaBHEeHHE JEHCTBUTENBHBIX YHCEN, apU(PMETHUECKUE EHCTBUS C IEHCTBUTEIbHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKpPYKAOIIETO MUPA, JITUTEIBHOCTD MIPOLIECCOB B OKPYKAIOLIEM MUDE.

[Ipubnnk€HHOE 3HAYEHWE BEJIWYUHBI, TOYHOCTh NpuOmmkeHus. OxpyrineHue uyucen. llpukuaka u oneHka
pPEe3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHuHe. Pemenue ypaBHEHM, CBOIAIIMXCA K KBaJApaTHbIM. bukBaapartHoe ypaBHeHue. [Ipumepsl
pELIEHUs] YPAaBHEHUN TPETHEU U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-pallnOHAIbHBIX ypaBHEHUH. PellieHue TeKCTOBbIX 3a/1a4 anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ JByMs TEpEMEHHbIMH U ero rpaduk. PemieHwe cucTeM ABYX JMHEWHBIX YPaBHEHUUA C JIBYMS
nepeMeHHbIMU. PemieHue cucrteM AByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTENEHHU.
['padrueckas uHTEpIIpETALMS CUCTEMBI YPABHEHU C ABYMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PelleHue CHUCTEM JIMHEMHBIX HEPABEHCTB C OJHOMU
nepemeHHoi. KBaapaTHble HepaBeHcTBa. ['paduueckass MHTepHpeTanuss HEPaBEHCTB U CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIUU



KBagparnunas Qyskius, e€ rpaduk u cBoictBa. [lapabosa, KoopAWHATHI BEPIIMHBI Tapaboibl, OCh CUMMETPUN
napaboJIbl.
I'padukn Gpyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , 1 ux cBoiicTBa.

YucjoBble NMOCJI€I0BATEILHOCTH U nmporpeccumn

[TonsiTve YMCIOBOM MOCIEIOBATENILHOCTU. 3aJJaHiE TIOCIEA0BAaTEIbHOCTH PEKYPPEHTHOM (popmysion u hopmynnoi N-
ro 4YcHa.

Apudmernueckass U reomeTpuyeckas mnporpeccud. @opmyiabsl N-ro 4wieHa apupMETUYeCKOW U TeOMETPUYECKOU
IIPOTPECCHI, CYMMBI IIEPBBIX N YWICHOB.

N3o0pakeHne 4ieHOB apu(PMETHUYECKOW M T€OMETPUYECKOM MPOrpeccCuil TOYKaMU Ha KOOPAMHATHOM IJIOCKOCTH.
JIHEWHBIM U SKCIOHEHIUAIIBHBIA POCT. CI0KHBIE POLEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOTPaMMbl YU4EOHOTO Kypca «Anredpa» XxapakTepu3yroTcs:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJIECHUEM HMHTEpPEca K MPOLUIOMY WU HACTOSAILIEMY POCCUHMCKOM MAaTEMATHUKH, LEHHOCTHBIM OTHOLICHUEM K
JIOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUMN B
JIPYTUX HAayKax W MPUKIIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHIO OOS3aHHOCTEH TpaKJaHWHA H peal3alldd €ro IpaB, IPEJCTaBICHHEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, TPOIEAYpP TpakIaHCKOTO O00IIecTBa



(Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO 3THYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAIBHO-3TUYECKUX ITPUHLINAIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyaoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AKTUBHOE YYaCTHE B PELICHUH NPAKTUYECKUX 3a7a4 MaTEMaTHYECKOW HAIIPaBICHHOCTH, OCO3HAHUEM
BaXHOCTU MaTEMAaTUYECKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCEW MKU3HU JJIs yCIIEITHON TPO(eCcCHOHATBHOM 1A TENbHOCTH
U pa3BUTHEM HEOOXOJIMMBIX YMEHUI, OCOZHAHHBIM BHIOOPOM U MOCTPOCHHEM MHAWBHIYyaTbHON TPaeKTOPUH 00pa30BaHUS
¥ )KMU3HEHHBIX JIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHUECKOMY BOCHPHUSTHIO MaTEMaTHYECKUX OOBEKTOB, 3a/lad, PEeIICHUH,
pacCyXIE€HUN, YMEHUIO BUJIETh MATEMAaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 ITO3HAHUS:

OpUEHTalUeEN B JEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEJOBEKa, NPUPOJAbl M OOLIecTBa, IOHMMAaHUEM MaTEMaTHUYECKOM HayKu Kak c@epbl 4YeI0BeuYeCKOH
NEATEIBbHOCTH, 3TANOB €€ Pa3BUTUS W 3HAYMMOCTH I PA3BUTHS LUBUJIW3ALMH, OBJIAJICHUEM S3BIKOM MATEMAaTUKU H
MaTeMaTHYECKOW KyJIbTYpOU KaK CPEACTBOM MO3HAHUS MHPA, OBIAJACHUEM NPOCTEUIIMMH HABBIKAMH MCCIEN0BATEIBCKON
NEATEIbHOCTH;

6) pusnueckoe BocnuTanue, pOPpMHUPOBAHUE KYJIbTYPbI 310POBbSI M IMOILUOHAJIBHOI0 0JIArOIIOTyYHs:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUYECKHE 3HAHHS B MIHTEPECaxX CBOETO 3710POBbs, BEIEHUS 370pOBOr0 00pa3a KU3HH
(3m0poBO€ MUTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHATUM W OTAbIXa, peryiaspHas (Qu3nueckas aKTUBHOCTD),
c(hOpMUPOBAHHOCTHIO HABBIKA PE(PIICKCUU, MPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY M TaKOTO e MpaBa IPyroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTallMEN Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUN JJIs peuieHus 3a/1a4d B 00JaCTH COXPAHHOCTH OKpYXKaroulei
cpendpl, IUIAHUPOBAHMS IOCTYIIKOB M OLICHKH HX BO3MOJKHBIX IIOCJIEIACTBUM I OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
rJ100abHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U IyTel UX peleHus;

8) apanTanus K M3MEHAIOIUMCS YCJIOBUAM COUMAIBLHON M IPUPOAHOI Cpeabl:



TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSAX HEOINPEAEIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpe3
MPAKTHUECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y IPYTHX JII0JIeH, TpuoOpeTaTh B COBMECTHON JIEATEIBHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHMM, B TOM uucie (OpMYIUpPOBaTH HAEHU, NOHATUSA, THIIOTE3bI 00
o0OBEKTaX U SBJICHMUSIX, B TOM UHCJIE paHEE HEU3BECTHBIX, OCO3HABaTh JAe(PUINTHI COOCTBEHHBIX 3HAaHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOMIHIA
KOHTPMEp, KOPPEKTUPOBATh MIPUHUMAEMbIE PEILEHUs U JEHCTBUS, (POPMYJINPOBATh U OLIEHUBATh PUCKU U IMOCIIEICTBHS,
(bopMHUPOBATH OMBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBble jioruyeckne 1eiicTBU:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKA MATEMATHYCCKUX OOBEKTOB, MOHSATHH, OTHOIICHHMA
MEXIy TMOHATUAMH, (QOPMYIUPOBATH ONpENETCHUsT TOHSATUN, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK
KJaccuukanmm, OCHOBaHUsI JIJisi 0000IIEHUS U CPABHEHUSI, KPUTEPUU TIPOBOUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpPOBaTH W MPeoOpPa30BBIBATH CYXKACHHUSA: YTBEPAUTCIbHBIE W OTPUIIATEIBHEIE,
¢IMHUYHBIE, YaCTHBIC M OOIIHE, YCIOBHBIC;

e BBIABIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOpEUNs B (PaKTax, JaHHBIX, HAOTIOICHUAX U
YTBEPKJICHUSIX, TIPEITIaraTh KPUTEPUH TSI BBISIBJICHHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHH;

e JeJaTh BBHIBOJBI C WCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHAYKTHUBHBIX YMO3aKIIOUCHUIH,
YMO3AKJIIFOYECHUH 110 aHAJIOTUH;

e paszbupaTh JOKa3aTeIbCTBA MaTEMATHYCCKUX yTBEPXKIAEHUH (NpsAMBIE W OT TPOTHBHOIO), MPOBOJIUTH
CaMOCTOATEIILHO HECJIOKHBIC I0KA3aTeIbCTBA MATEMATUIECKUX (PaKTOB, BBICTpAUBATh apTYMEHTAIIUIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBLIBATH COOCTBEHHBIEC PACCYKICHUS;



BBIOHpaTh croco0 peuieHus: yueOHo# 3a1aun (CpaBHMBATh HECKOJIBKO BapHAHTOB PEIIEHUs, BRIOUPATh Haubojee
TOJIXO/ISAIINH ¢ Y4ETOM CaMOCTOSITEIIFHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCIIOJIb30BaTh  BOIPOCHl KaK MCCIENOBATEIbCKUA HMHCTPYMEHT TO3HaHUS, (POPMYJIHPOBATH BOMPOCHI,
buKkcupylolme NpoTUBOpEUYUE, MPoOIeMy, CaMOCTOSITEIBLHO YCTAaHABIMBATH UCKOMOE W JaHHOE, (OopMUPOBATh
TUIIOTE3Y, apIYMEHTUPOBAThH CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IJIAHY HECIIOKHBIM 3KCIEPUMEHT, HEOOJIbIIOE UCCIEAOBAHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTEMaTHUECKOro 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;
CaMOCTOSITENILHO (OPMYJIUPOBATh O00OOIIEHHS U BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOIO HaOJIIOIEHUS,
UCCIIEJOBaHMSI, OLIECHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U O0OOIIEHMI];

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIBUTATh MPEANOJIOKEHUS O €r0 pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBIIITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAITUH, TaHHBIX, HEOOXOAUMBIX JJIS PEIICHUS 3aa4H;
BBEIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUYHBIX BHIOB U (popm
MIPE/ICTABIICHHUS,;

BEIOMpATh (popMy mpeacTaBiacHUs HHGOPMAIIMN ¥ WIITIOCTPUPOBATH PEIlacMbIe 3a7a4d CXEMaMH, JruarpaMMaMH,
WHOM rpadMKoON U UX KOMOMHAIIMSIMU;

OIICHMBATh HAASKHOCTh HMH(OPMAIMU TIO KPUTEPUSIM, MPEIOKEHHBIM YUYUTEIEM WIH CPOPMYIHPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJICHUSI B COOTBETCTBHM C YCIOBUSMH M LIENSIMU OOIIEHUS, SICHO, TOYHO,
rPaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS 110 XOAY PELICHHUS
3a/1aud, KOMMEHTHPOBATh MOJYYEHHBIN pe3ybTarT;

B XoA€ OOCYXIEHHUsS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KJaeMOW TeMbl, MpoOJeMbl, pellaeMor 3aaadu,
BBICKA3bIBATh HMJICH, HAIICJICHHBIC HA TOMUCK PEIICHUS, COMOCTABIATh CBOU CYXKICHUSA C CYXKICHUSMHU APYTHUX



YYaCTHUKOB JMajiora, oOHapyXHBaTh Pa3lIMyue U CXOJCTBO MO3UIUH, B KOPPEKTHOU ¢opme (PopMyInpoBaTh
pa3HOIJIacus, CBOU BO3PAKECHUS;

IPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, SKCIEPUMEHTA, HCCIEIOBAaHUs, IPOEKTA, CAMOCTOSITENIbHO BBHIOUPATh
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEH ayIuTOpHUY;

MOHUMAaTh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIUBUIYAIbHOW pabOThl MpHU PEHICHUU Y4eOHBIX
MaTEeMaTUYECKHX 3a/1ay;

IPUHUMATh LI€JIb COBMECTHOW NEATENIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM padOThl, pacHpeleisTh
BUJIBI pabOT, TOTOBapUBATHCA, 0OCYKIATh MPOLIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JIFO/IEH;
y4acTBOBaTh B I'PYIIOBBIX (popmax paboThl (00CykJeHusi, OOMEH MHEHUSMH, MO3TOBBIE IITYPMbl U JPYTHE),
BBINOJIHATh CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM ACUCTBMS C JPYTMMH YJ€HAMH KOMaH/bI, OLICHUBATh
KaueCTBO CBOET0 BKJIAJla B OOIIUIA MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO COCTAaBJIATh IIaH, aITOPUTM pEIIeHUs 3aadd (WJIM €ro 4acThb), BEIOMpATh CIIOCOO PEIICHUs C
y4€TOM HMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMU CaMOTPOBEPKU, CAMOKOHTPOJIS TIPOIIecca U pe3yJibTaTa PEeIIeHUs] MaTeMaTHIeCKOM 3a1a4u;
MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUU 33a4l, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOATENILCTB, HAWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH TOCTABJICHHOW 1€ U YCJIOBUSIM, OOBACHSATH MPUUYHUHBI
JOCTYKEHUSI WM HEJIOCTKEHUS 1171, HaXOAUTh OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K konity oOydeHus B 9 kiacce 00y4yaromIUiics MOMYYUT CIASAYIOUINE MPEIMETHBIC PE3YIbTaThI:
Yuciaa v BLIYUCJICHUSA
CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAIlMOHAIBHBIE YHCIIA.



BremonuaTe apudMeTnueckue ASHCTBHS C pAallMOHATBHBIMUA YMCIAMH, COYETas YCTHbIE U MHUCbMEHHbBIE MPHUEMBI,
BBIIIOJIHATH BBIYNCIICHUS C UPPALMOHAIBHBIMY YU CIIAMM.

HaxoauTp 3Ha4eHUS CTENEHEN C LENBIMU OKA3aTENSIMU U KOPHEW, BBIYNCIIATH 3HAYECHUSI YHCIIOBBIX BBIPAXKECHUU.

OKpyTrasaTh AEHCTBUTEIBHBIEC YNCIIA, BBIOIHATE IPUKUAIKY PE3YyJIbTaTa BBIYMCICHHUM, OLEHKY YHCIOBBIX BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

PemaTp nMuHElHbIE U KBAaIpaTHBIE YPAaBHEHMSI, YPaBHEHUS, CBOJALIMECS K HUM, IPOCTEHIINE TPOOHO-PALIMOHATIbHBIE
YPaBHEHUSL.

Pemrars cucreMsl 1BYX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHMI, B KOTOPBIX OJTHO
YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemarb TekcTOBbIE 3a/auul anreOpanyeckuM CHOCOOOM C MOMOILBIO COCTABJICHUS YPAaBHEHUS WM CUCTEMBI JBYX
YPaBHEHUM C IBYMS [TIEPEMEHHBIMHU.

[IpoBOAMTE MPOCTEUIIME HCCIECIOBAHUS YPAaBHEHWW W CHUCTEM YPaBHEHMM, B TOM YHCJIE C IPUMEHEHUEM
rpauyeckux MpeacTaBieHui (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WM CHCTEMa YPaBHEHUH pEIICHUs, €CIIU UMEET, TO
CKOJIbKO, M TIpoYee).

PemaTe nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh pEUICHHME HEPaBEHCTB HAa YHCIOBOU
IPSAIMOM, 3aIIMCHIBATh PEIEHNUE C IIOMOLIBIO CUMBOJIOB.

Pematb cHCTEMBI JIMHEMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBAJApPaTHOE HEPABEHCTBO,
n300paxkaTh pelIeHrne CUCTEMbl HEPABEHCTB Ha YHUCIOBOM MPSIMOM, 3alMChIBATh PELICHUE C TOMOUIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3a/1a4.

DyHKIUU

Pacno3naBath (QyHKIMM U3y4eHHBIX BHAOB. I[lOKa3blBaTh CXEMAaTUYECKH PpACIONOKEHUE Ha KOOPAUHATHOU

mockoctd rpadukos GyHkmit Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBucHMOCTH
OT 3HA4eHUI K03 (PUIIMEHTOB, OMMCHIBATH CBOMCTBA (PYHKIUH.

CtpouTh W M300pakaTh CXEMATHYCCKH TpaUKU KBaJIPaTUYHBIX (PYHKIUH, ONHCHIBATH CBOMCTBAa KBaJAPATHUHBIX
byHKIMIA 110 UX rpaduKam.



Pacnio3naBaTh KBaApaTUyHyl0 (QYHKIHIO MO (HopMyIe, TPUBOIUTH MPUMEPhl KBaAPATUUHBIX (PYHKIMNA U3 peanbHON
KU3HU, GU3NKH, TECOMETPUH.

YuciioBble MOCTAECA0BATEIBLHOCTH H IPOTPeCCHU

Pacno3HaBaTh apu()MEeTHUYECKYIO U TEOMETPUUECKYIO IPOIPECCUH NP Pa3HbIX CIIOCO0aX 3a1aHusl.

BBINONMHATE BBIYMCIEHUS € MCIIOIb30BaHUEM (OpMYJI N-TO YieHa apu(PMETUYECKON U F€OMETPUUECKOM MPOrPECCUH,
CYMMBI [IEPBBIX N YJICHOB.

N3006paxaTh 4iI€HbI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPUHATHOMN TJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMHU IOCJIEIOBAaTEIBHOCTSAMM, B TOM YMCIIE 3aJa4d W3 PEAJBHOM XU3HH (C
UCIOJIb30BaHUEM KaJIbKYJSATOPA, IUPPOBBIX TEXHOIOTHIN).

BOCIIUTATEJIbHBII MMOTEHIIUAJI YPOKOB

BocnurarenbsHslii noTeHIMal npeamera «l'eoMeTpus» panu3yercs 4epes:

— o0y KIeHNE NIKOJbHUKOB COOJII0IaTh Ha YPOKE OOIIEIPUHATHIE HOPMBI IOBEACHHUS, TIPAaBUJIa OOIEHUS CO
CTapUIMMU(YYUTEISIMHI) U CBEPCTHUKAMU(IIKOIbHUKAMM ),[TPUIEP>KUBATHCS IPUHIUIIOB YU€OHOU TUCIUILIMHBL U
CaMOOpraHU3alnu;

- MIPUBJICUCHHE BHUMAHUS IIKOJIBHUKOB K LIECHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YpPOKaX sSIBJICHHH,
opraHu3zaius ux paboThl € MOJTYYaeMOM Ha YPOKE COLIMAIbHO-3HaYUMOI MH(MOpMALIMei—UHUIIMUPOBAHUE €€
00CYX/IeHHs], C BBICKa3bIBAHUSAMHU YYAIIUXCS CBOMX MHEHUH 1O €€ MOBOAY, BEIpAa0OTKOM CBOET0 K HEW OTHOLLIEHUS, B
TOM YHCIIE C IPUMEHEHUEM MHCTPYMEHTA MOAJIep >KaHUsI MOTHBAIlMU U CAMOOPTaHHU3al1H;

~ BOCIIUTAHUE MAaTEMaTHYECKON KYJbTYpHI;

— MHUIMHPOBAHUE U MOJJEPIKKY HCCIEI0BATEIBCKOM IEATEIBHOCTH 00YUarOINXCs B paMKaX peain3ainn
UMU UHJIMBUYaJbHBIX U TPYNIIOBBIX HUCCIIEI0BATEIbCKUX TPOEKTOB, UTO IaCT O0YYAIOUIMMCS BO3MOXKHOCTb
IpUOOPECTH HABBIK CAMOCTOSATEIBHOIO PELLIEHUSI TEOPETUUECKOM MPOOIeMbl, HABbIK T€HEPUPOBAHUS U O(YOPMIICHUS
COOCTBEHHBIX HJI€!,HABBIK YBAKUTEIBHOTIO OTHOILIEHUS K YYKUM UAEIM,

0 OpMIIEHHBIM B paboTax JPyTrux MccieoBaTesel, HaBbIK MyOJIMYHOTO BHICTYIIJICHUS MEpe ayAUTOPUEH,
apryMEHTUPOBAHMS U OTCTaUBAHUSI CBOEH TOUKHU 3PEHUS;

- OopraHu3alys MpeIMETHBIX 00pa30BaTEIbHBIX COOBITUIN (MPOBEICHUE MPEIMETHBIX HEEIb ) I
00y4Jaronmxcsi ¢ Uebl0 Pa3BUTHS TO3HABATENLHON M TBOPYECKON aKTUBHOCTH, MHUIIMATUBHOCTHU B Pa3IMUHBIX chepax
pPEeIMETHON AESTENbHOCTH, PACKPBITHS TBOPUECKUX CIIOCOOHOCTEN, 00YHAIOIINXCS C pa3HBIMU 00pa30BaTEIbHBIMU



MOTPEOHOCTAMHU U MHANBUIYATEHBIMU BO3MOXXHOCTSIMU;

— HpoBeieHUE YIeOHBIX(OIUMITHA,3aHIMATEIbHBIX YPOKOB M YPOKOB-HCCIEIOBAaHUN U JIP.)U yaeOHO-
pa3BIICKATEIBHBIX MEPOIIPUATHI

- ucnosibzoBanue KT u qucTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH 00YUYCHUS,00€CIIeYnBAIOIINX
COBPEMCHHBIC aKTUBHOCTH 00yUarOIIHUXCs (IIPOrpaMMbI-TPEHAXKEPHI, TECTHI, 3a4CThI B 3JICKTPOHHBIX
MIPIIOKEHUSIX , MYJTbTUMETUHHBIC TIPE3ECHTAIIUN,00yJarOIINE CANTHL, yPOKH OHJIAH, BUICOJICKIIUN, OHJIAH-
KOH(EpeHIIUU U Jp.);

- opraHu3anys 00y4eHus ¢ UCIOJIb30BaHUEM HE TPAJIUIMOHHBIX CIIOCOO0B aKTHBU3UPYIOIINX
3aMHTEPECOBAHHOCThH YUeHNKOB.OHM Yy4aTCsl CAaMOCTOSTEIIBHO PEIIaTh TEOPETUIECKHE MPOOIEMbI, TEHEPUPOBATH U
0opMIIATE COOCTBEHHBIC UJEH M MYBAKHUTEIBHO OTHOCUTHCS K HIICSIM JIPYTHX

- OpraHU3aIys CUCTEMbI OIICHUBAHU(TEXHOJIOTHS (DOPMUPYIOIIETO OIICHUBAHUS ),[T03BOJISIOIIAS
aKIICHTHPOBATh BHUMAHKE HE TOJBKO Ha OLICHKE Pe3yJIbTaTa, HO M Ha IIpoIlecce MoucKa pemieHus. Mcmoap3oBanue
JAHHOM TEXHOJIOTHH ITOMOTaeT BKJIFOYUTh YUYCHUKOB B IIPOIIECC OIICHKH COOCTBEHHBIX YCUIIUN U MMPOSKTHUPOBAHUS
CBOET0 Pa3BUTHS KaK B IJIaHE aKaJeMUYECKUX 3HaHWM, HABBIKOB, TaK U MEX MPEIMETHBIX YMEHUM(Hapumep,
paboTaTh B KOMaH/E, OOIATHCSI, BECTHU JUCKYCCHIO U T.IL.).

- CO3J/IaHHUE YCJIOBUM Pa3BUTUS CYOBEKTHOCTH, TTO3BOJISIOIINX YICHUKY OBITh 00JIe€ CaMOCTOSTENBHEIM,
aBTOHOMHBIM, TTOHUMATh ¥ TIPOEKTHPOBATH CBOM MapIIpyT 0OYUYEHUS U MIPOJIBUTATHCS B OCBOSHUH COJICPKAHUS B

COOCTBEHHOM TeMITe(IIIKaJTMPOBaHUE 1IeJIel, CXEMbl OLIEHUBAHUS U JIP. ).
TEMATHYECKOE IINTAHUPOBAHUE

9 KNIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uM(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakrnueckme (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 Uucna u BeruucieHus. J{eiicTBUTEbHbIE 9 bubnuotexa [JOK
qucia https://m.edsoo.ru/7f419d08

2 YpaBHEHHS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bu6muoreka [JOK



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

OJHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CHCTEMBI 14 bubnmnoreka HOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bub6nmoreka [IOK
4 YpaBHeHus u HepaBeHCcTBa. HepaBeHCTBa 16 https://m.edsoo.ru/7f419d08
bub6nmoreka [IOK
° Dy 16 https://m.edso00.ru/7f419d08
bu6nmoreka [IOK
q 1
6 HCJIOBBIE MOCIEN0BATEIBHOCTH 5 https://m.edso00.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 18 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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