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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHa 00ECIIEYUBAET U3yUCHHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOLECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydenue anreOppl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaroOIIMXCS: OHM HCIHOJB3YIOT JCIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peaan3aueil 1esITeNbHOCTHOTO MPUHIINIA 00YyIeHUS.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOTO Maremaruueckoro s3bika. CopepkaTenbHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
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NPEACTABICHUI O JEHCTBUTEIBHOM 4YHCIE. 3aBEPIIEHUE OCBOEHUS YHCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOro Ul PELIeHUs 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIeH MaTeMaTHu4ecKod MOJAeNn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo ydeOHOMY IUIaHy B 7 Kiaccax U3ydaeTcss Yy4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueOHOro Kypca «Anredpa (pacmupensas )» orBoaurcs 34
gacoB: B 7 kitacce — 34 gaca (1 gaca B Hezeno) .

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 16 ot 20.09.2023. UcnonHutens: ®egotosa E.IM. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 3 n3 13. CtpaHnua cosgaHa: 19.09.2023 17:48 =¥ TATAPCTAH



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE U JECSITUYHBIE, IEPEXO0]T OT OJTHON (POPMBI 3aITUCH
npobeit k apyroi. [loHsTHE pamMOHATBLHOTO 4YHCJA, 3alKCh, CPAaBHEHUE,
YOOPSAOYMBAHUE pAIMOHATBHBIX YHCEN. ApupMeTHUecKue ICHCTBHUS C
palMOHAIIBHBIMUA YHUCIaMu. Pemenue 3amad u3 peajbHOM NMPAKTUKU HA YacTH,
Ha JPOOH.

Crenenb ¢ HaTypalbHBIM TOKa3aTeJeM: OIpeJeieHue, npeodpa3oBaHue
BBIPDAKCHHI HAa OCHOBE OIPENENCHMS, 3aluch OONbIIMX uuced. [IpoueHTsl,
3aMuch MPOLEHTOB B BUAE APOOM U ApoOM B BHJE MPOUEHTOB. Tpyu OCHOBHBIE
3a7]a4 Ha MPOLIEHTHI, PEIIECHUE 3a]1a4 U3 PEATbHOU MPAKTUKH.

IIpumeHeHnEe NPU3HAKOB JEIMMOCTH, pPAa3JIOKEHUE Ha MHOXUTEIU
HAaTypaJIbHbIX YHCEIL.

PeanbHple 3aBHCHMMOCTH, B TOM 4Mcle TpsMas W oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, 4YMCIIOBOE€ 3HAYEHHWE BBIPAXKEHUA C  IIEPEMEHHOM.
JlomycTumble 3HA4YEHHsI NEpeMEHHBbIX. lIpencraBieHne 3aBUCUMOCTH MEXKIY
BEeIMYMHAMU B BuAe Gopmyibl. Beruncnenus no ¢popmynam. [IpeodbpazoBanue
OYKBEHHBIX BBIpQKCHUM, TOXKJIECTBEHHO paBHBIC BBIPAKEHUS, IpaBUiIa
npeoOpa3oBaHus CyYMM U TPOUW3BENECHUN, TpaBWIa PACKPHITHUS CKOOOK W
pPUBEACHUS TIOJIOOHBIX CJIaraeMBbIX.

CBoliCTBa CTENEHN C HATYPaJIbHBIM MOKA3aTEJIEM.

OpgHounenbl W MHorouwjleHel. (CrteneHb MHorouieHa. CliokeHHE,
BBIUUTAHUE, YMHOKEHUE MHOTOWIECHOB. POpMYJIbI COKPAIIEHHOIO YMHOXKEHUS:
KBaJpaT CyMMbl M KBaapar paszHocTu. Popmyna pa3HOCTH KBAJAPATOB.
PaznoxeHne MHOrOWIEHOB HA MHOXKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHUs, MpaBuiia MpeoOpa3oBaHUsS YpPaBHEHMS,
PaBHOCUIIBHOCTDh YPaBHEHUN.

JIuHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YPAaBHEHMSI, PEUICHUE JMHEHWHBIX ypaBHEHH. (COCTaBJIEHHWE YpPaBHEHHUU IIO
YCJIOBMIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPAaBHEHUI.

JIuneitHoe ypaBHEHHE C JIByMs IepeMeHHbIMH U ero rpaduk. Cucrema
IBYX JIMHEHHBIX YyPaBHEHMM C JBYMs IIepeMEHHbIMHU. Pelienune cucrem
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YpaBHEHUI CIIOCOOOM MOJCTAaHOBKHU. [IpuMepsl pelieHuss TEKCTOBBIX 3a7ad C
MMOMOILBIO CUCTEM YPaBHEHHU.

DOyHKUNHA

Koopnunara touku Ha mpsiMoil. YucioBble NpoMexyTKH. PaccrtosiHue
MEK1y ABYMS TOYKAMH KOOPIUHATHOU HPSIMOM.

[IpsimoyrosibHas cucrema KkoopauHat, ocu Ox u Oy. Abcuucca v opauHaTa
TOYKM HA KOOpJAMHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. Urenue rpadukoB peanbHbIX 3aBUcUMOCTel. [loHsiTHE QyHKIUU.
I'padpux ¢ynkuuu. CoiictBa (ynkumil. Jluneiinas ¢yHkuus, e€ rpaduxk.
I'paduk dynkuum y = [x|. ['paduueckoe pemieHve NUHEHHBIX YpaBHEHHH U
CUCTEM JINHEVUHBIX YPABHEHUM.

IVTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHMSI NPOrpaMMbl Y4eOHOTO Kypca
«AJredpa» XapaKkTepus3yrTCs:

1) maTpuoTyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HMHTEpPECa K MPOLUIOMY M HACTOSLIEMY POCCHMCKON
MAaTeMaTUKH{, LEHHOCTHBIM OTHOLIEHHWEM K JIOCTHIKEHMSIM POCCUHCKUX
MAaT€MAaTHUKOB U POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIbI, K UCIIOJb30BAHUIO 3TUX
JOCTH)KEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHHIO O0S3aHHOCTEW TpaXkJIaHWHA U pean3aluu
€ro mpas, MPEACTABIEHUEM O MATEMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
pa3IMuYHBIX  CTPYKTYp, SIBICHHUH, TMpOLENyp TIpaxAaHCKOro oOIiecTBa
(HammpuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHHIO ASTHYECKHUX
npoOJeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HayKH,
OCO3HAHMEM Ba)XHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIIOB B JEATEIBHOCTH
YYEHOrO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHWH IPAKTUYECKHUX 3a1ad
MaTeMaTU4YECKOW HAIPaBIEHHOCTH, OCO3HAHWEM BA)KHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHMs HAa MPOTSKEHUU BCEU KU3ZHM JIJISl YCIIEIIHON TPOo(]ecCHoHambHOM
JEsITeIbHOCTH M Pa3BUTHEM HEOOXOJWMBIX YMEHHMH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM HHJIMBUAYAIbHOM TpPACKTOPUU OOpa3oBaHUs M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;
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4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K HMOIMOHAJIBHOMY UM 3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3aja4, PEUICHUM, PacCyXJICHUM, YMEHUIO BUJICThH
MaTEeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IMO3HAHMS:

OpUEHTalMeld B [IEATCIIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
peACTaBIeHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOIBI
U oO0IIecTBa, MOHUMAaHUEM MaTeMaTHYECKOM HAayKH Kak chepbl 4e0BEUeCKOM
NEATEILHOCTH, ITANOB €€ Pa3BUTHA U 3HAYUMOCTH JIJISI Pa3BUTHS LIMBUJIU3ALINH,
OBJAJCHUEM SI3BIKOM MaTE€MaTUKM H MaTEeMaTHYeCKON KyJIbTypol Kak
CPEACTBOM TO3HAHWSI MHpA, OBJAJACHUEM MPOCTEHIIUMU  HABBIKAMHU
HCCIIEIOBATEIbCKOM JESITEILHOCTH;

6) dusnueckoe BocnuTaHue, GopmMupoBaHMe KYJbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIaronoJTyuns:

TOTOBHOCTBIO MPUMEHSITh MAaTE€MaTUYECKUE 3HAHUSI B MHTEpPECax CBOErO
30POBbS, BEACHUS 3J0POBOr0 oOpaza KU3HU (3I0pOBOE  MHUTAHUE,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUH W OTHbIXa, peryispHas Qu3ndeckas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBBIKa pPEeQIICKCHH, TMPU3HAHUEM CBOETO
MpaBa Ha OLIKUOKY U TAKOTO e MpaBa JIPyroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpUEHTAIIME HAa MPUMEHEHUE MATEMAaTHYECKUX 3HAHUN IS pPEIICHUS
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPY KAIOIIeH cpepl, INIAHUPOBAHUS TTOCTYITKOB
1 OIIEHKH MX BO3MOXXHBIX MOCJIEACTBUM NI OKPYKAIOILIEH Cpeibl, OCO3HAHUEM
100aJbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U yTel UX PelICHHUS;

8) amanTranmus K M3MEHAKWINMMCH YCJIOBUSM COHUAJBHON H
NPUPOJAHON CpeAbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO JEATENbHOCTh, B TOM
YUCJI€ YMEHUE YYUThCA Y JPYTUX JI0JIed, MpuoOpeTaTh B COBMECTHOM
NeATEeIbHOCTU HOBBIC 3HAHU S, HABBIKA U KOMIIETEHIIMM U3 OMbITa IPYTHX;

HEOOXOJIUMOCThIO B (DOPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCJE
dbopMynHpoOBaTh WIEU, MOHATHS, TUMIOTE3bI 00 OOBEKTaX U SBICHUSX, B TOM
YUCJe paHee HEU3BECTHBIX, OCO3HABAaTh NEPUIIMTHI COOCTBEHHBIX 3HAHUM M
KOMIIETEHTHOCTEN, INIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYID CHUTYaIlMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOIMMIA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE PeIeHUs U JEHCTBUA, (HOPMYITUPOBATh M OLICHUBATH PUCKU U
NOCJIeICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI
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Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eilicCTBUSA

ba3oBble Jiornyeckue 1eMCcCTBHA:

e BBISBIIATH " XapaKTEePU30BaTh CYIIECTBEHHBIC MpU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATUM, OTHOIIICHUN MEXy MOHATUSIMH,
dbopmMynHrpoBaTh ONPEACTICHUS TTOHSITUH, YCTaHaBJINBATh
CYIIIECTBCHHBIN MPU3HAK KJacCU(DHUKAIIMN, OCHOBAHHS JJII 0000IIEeHUS
Y CPABHEHMS, KPUTEPUHU MMPOBOJIUMOTO AaHAIU3A;

e BOCHPUHUMATH, (OPMYJIHUPOBATH M MPEOOPa3OBBIBATh CYXKICHUS:
yTBEPAUTEIbHBIE W OTpHUIATEIbHbIC, €IUHUYHbIC, YacTHbIE U OOIIueE,
YCJIOBHBIE;

e BBIBIATH MATEMAaTHUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBOpeunsi B (DaKTax, JAHHBIX, HAOJIOJMCHHUSIX W YTBEPKICHHSIX,
npemiaraTb ~ KpUTEPUM  JUIL  BBIABICHUS  3aKOHOMEPHOCTEH M
IIPOTUBOPEUNIL;

e JIENATh BBIBOJABI C MCMOJIb30BAHUEM 3aKOHOB JIOTHKH, JECTYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3dupaTh JOKA3aTEIHCTBA MATEMATUUECKUX YTBEPKICHUM (IIPSMbIC U

OT  TNPOTUBHOIO),  TPOBOJUTH  CAMOCTOSITEIbHO  HECIIOXKHbBIC
J0Ka3aTelIbCTBA MaTeMaTUYECKUX (dakToB, BBICTPanBaTh
apryMEHTaluIo, IIPUBOJUTH IIPUMEPBHI U KOHTPIPUMEPHI,

000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTh CHOCOO perieHus: yuyeOHOU 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpATh HamOOJee MOAXOAAIIMA C y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUS:

e HCMOJBb30BaTh BOMPOCHI KAk  MCCIENOBATEIbCKUNA  HHCTPYMEHT
no3HaHusA, (GOPMYIHPOBATH BOMPOCH], (HUKCUPYIOIIUE MPOTUBOPEUUE,
npo0iieMy, CaMOCTOSITEIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE,
(dbopMHpPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOKO TIO3UITUIO, MHCHHUE;

e TMPOBOJWUTH IO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHy HECIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  WCCICOBAaHWE IO  YCTAHOBJIEHUIO
OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXy COOO0M;

e CaMOCTOSITEILHO  (pOPMYJHUpPOBAaTH OO0OOIIEHUS] U  BBIBOJBI IO
pe3ynbTaTaM MPOBENEHHOTO HAOIOECHUS, MCCIIECIOBaHM, OIICHUBATH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;
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e TMPOTHO3UPOBATH BO3ZMOXKHOE PA3BUTHE MPOIIECCA, a TAKKE BHIJIBUTATH

MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.
Pabora ¢ unpopmaumeii:

e BBIBJISITH HEJOCTATOYHOCTh M U30BITOYHOCTH MH(MOpPMAIUU, AaHHBIX,
HEOOXOAMMBIX JJIs PEIICHHUS 3aa4H,

e BBIOMpaTh, AaHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

e BbIOMpaTh (QopMy MpeAcTaBiICHUS HHPOPMALMU U WILIIOCTPUPOBATH
peliaemMble 3a/ladyd CXeMaMH, JuarpaMMmamu, MHOM Tpadukol u ux
KOMOMHAIIUSIMU;

e OIICHWBATHh HAAEKHOCTH MH(POPMAIIUU 1O KPUTEPHUSIM, MPETOKECHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

e BOCIPUHUMATH U (POPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBHSIMU W TIEISMHU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIpaXaTh
CBOI0O TOYKY 3pCHHS B YCTHBIX M TIMCBMCHHBIX TEKCTax, JIaBaTh
MOSICHEHUS TI0 XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3ynbTar;

e B X0JI¢ OOCYXIECHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM
TEMBI, MPOOJIEMBI, PeIIaeMOr 3a7a4r, BEICKAa3bIBaTh HJICH, HAIICIICHHBIC
Ha TOUCK pPEIICHUS, COIMOCTAaBJISATh CBOM CYXKICHUS C CYXKICHUSIMU
JIPYTUX YYaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3IMuM€ U CXOACTBO
NO3UIMH, B KOppeKTHOU ¢dopme (HopmMyIupoBaTh pa3HOTIACHS, CBOU
BO3PAKEHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PEIICHUS  3aJadd, JKCIICPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa, CaMOCTOSITEIbHO  BBIOMpaTh  ¢opmar
BBICTYIUIEHHUS C Y4€TOM 3aJad Tpe3eHTallud U OCOOCHHOCTEU
ayJINTOPHH,

e IOHMMATh MW  HWCIOJB30BATh  TNPEUMYIICCTBA  KOMAHAHOW W
WHIUBUyAIbHOW pabOThl MPU PEUICHUH YYCOHBIX MaTeMaTHYCCKHX
3ajay;

e TMPUHUMATH II€JIb  COBMECTHOM  JCSATENBHOCTH,  IUIAHUPOBATh
OpraHW3allMI0 COBMECTHOH paboOThI, pacupeneisTh BHABI padoT,
JIOTOBapUBATHCS, 00CYXAaTh MPOIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHHUS HECKOJIBKHUX JIIOJICH;

e YYacTBOBaTh B TPYyMNMNOBBIX (opMax paboTwl (0OCyXIeHus, 0OMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U JPYTHE), BBINOIHATH CBOI YacCTh
paboThl W KOOPAWHUPOBATH CBOW JCHCTBUS C JPYTUMHU YICHAMH
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KOMaH/Ibl, OLIEHWBATh KA4eCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO
KpUTepusaM, chOpMYyJIMPOBAHHBIM YYaCTHUKaAMH B3aUMOJICHCTBUSI.
PeryJsiTHBHbIC YHUBepCaJbHbIe y4eOHbIe 1eiicTBHUSA
Camoopranusanus:

e CaAMOCTOSITENIBHO COCTABJIATH IIJIAH, aJTOPUTM pelIeHUs 3agauu (Wiu
€ro 4acTh), BBIOMpaThb CHOCOO pEelIEHUs € YYETOM HMEIOIIHUXCS
pPECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELICHUM ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIHOHAJIBHbBIN MHTEJICKT:

e BIAACTh CMoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJSI Tpolecca H
pe3ynbTaTa pelieHus MaTEMaTUYECKOM 3a/1auu;

e IPEABUIETH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpHU PEIICHHUH
3a/1a4yd, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAUACHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBHUE pe3yjbTaTa AEATEIbHOCTH IMOCTABICHHON
UeIM U YCIOBHSM, OOBSICHATH NPUYMUHBI  JOCTHKEHUS  WIH
HEJOCTM)KEHUSI  1IeNIM,  HaXOAUTh  OWIMOKY, JaBaTb  OLIEHKY
OpUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHuss B 7 kjacce oOydYarolMiiCsi MOJYYHUT CIETYIOLINE
MpeIMETHBIC PE3YIbTATHI:

Yucaa v BIYUCICHUSA

BrimonHsaTh, coyeTass yCTHbIE U MUCBMEHHBIE MPUEMBI, apu(dMETHUUECKHE
JNEUCTBUS C pallMOHAIBHBIMU YUCIIaAMHU.

HaxoauTh 3HaUY€HUS] YKMCIIOBBIX BBIPAXKEHUH, MPUMEHSATH Pa3HOOOpa3HbIC
CrocoObl W TpUEMBI  BBIYUCIICHHMS] 3HAYE€HUW JPOOHBIX  BBIPAKCHHI,
coJiepKaimx 0ObIKHOBEHHBIE U JICCSITUYHbBIE APOOH.

[TepexoauTs OT 0J1HOM (HOPMBI 3aMTUCH YUCEN K IPYroi (mpeodpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B 0€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPSAIOYMBATH PALIUOHAIIBHBIC YUCIA.

OKpyTasTh yucna.

BeIMomHAT, TPUKUAKY M OIEHKY pe3yJbTaTa BBIYMCICHUH, OICHKY
3HAYCHUW YMCIIOBBIX BBIPAXKECHUN. BBINONHATH AECUCTBUSA CO CTEINECHAMU C
HATypaJIbHBIMHU TTOKA3aTEISIMU.

[IpuMeHsATh NOpHU3HAKK JIEIMMOCTH, Pa3O)KEHUE Ha MHOMKUTEIU
HaTypaJbHbIX YHCEIL.
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Pemare npakTMKO-OPUEHTUPOBAHHBIE 3a1a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJINYMH, IPONOPLUHAOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaTel peuieHus 3axad ¢ y4€TOM OIPAaHWYEHUM, CBA3aHHBIX CO
CBOMCTBaMM pacCMaTpuBaEMbIX OOBEKTOB.

AJiredpanyecKkue BbIPpaKeHUS

Hcnonb3oBaTh  anreOpamdyecKkyrd  TEPMHUHOJOTHMIO W CHUMBOJMKY,
IPUMEHSATH €€ B MPOIIECCE OCBOCHUS yUeOHOT0 MaTepuara.

HaxoauTh 3HaueHHsT OyKBEHHBIX BBIPAKEHUI NpU 3alaHHBIX 3HAYEHUSIX
[IEPEMEHHBIX.

BoimonusATe mpeoOpa3oBaHMs  LEJOTO  BBIPAKEHHUS B  MHOTOUICH
MPUBEICHNEM TOJJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINOIHATE YMHOXXEHHE OJHOYIEHA HAa MHOTOWIEH W MHOIOYJIEHA Ha
MHOTOUJIEH, IPUMEHSTH (POPMYIIBI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCymeCTBIATh Pa3JI0KEHUE MHOTIOYIECHOB HAa MHOKHUTENIH C IOMOILIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXHUTENS, TPYHNIUPOBKU CIAraeMbIX,
npuMeHeHus (OpMyJ COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTh TpeoOpa3oBaHUsT MHOTOWIEHOB JUISI PELIECHUS Pa3IMYHBbIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU IPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU MOKA3aTEJSIMU IS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pematp nMHENHBIE YpaBHEHHS C OJHOW MEPEMEHHOM, MPUMEHSS IIpaBuia
nepexona OT HCXOAHOTO YPaBHEHMS K PAaBHOCUIBHOMY eMy. IIpoBepsrs,
ABJISIETCA JIX YUCIIO KOPHEM YPaBHEHHS.

[IpumensaTh rpaduueckre METOAbI IPHU PEIICHUH JTUHEUHBIX YPABHEHUN U
UX CUCTEM.

[TonGupaths mpuMmepbl Map 4YUCEN, SBJSAIOMIMXCSA PEIICHHEM JMHEHHOro
YPaBHEHMS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM IJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C
IBYMSI MEPEMEHHBIMH, MOJb3YSICh rpadUKOM, MPUBOJUTH IMPUMEPHI PEUICHUS
YpaBHEHHUS.

Pemars cucrtemsl ABYX JIMHEHMHBIX YPaBHEHHUW C JBYMs IIEPEMEHHBIMM, B
TOM 4uciie TpadUuyecKH.

CocrtaBisaTe M pelmaTh JMHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCJIOBHIO 33Ja4d, HHTEPHPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aa4M MOJy4EHHBIN pe3yJIbTart.

DyHKIUU
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N300paxkaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOLIUE
3aJJaHHBIM KOOpPJMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHCIOBBIC
IPOMEXYTKH Ha aJIreOpandeckoM SI3bIKE.

OTmedaT B KOOPJAMHATHOM IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJMHATaM, CTPOUTh Trpadukud JUHEWHbIX GyHKIUHA. CTpouTh rpadux
GyHKIIMH Y = [X|.

OnuceiBaTh € NOMOIIbIO (YHKUUN H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMUMHAMU: CKOPOCTb, BpEMs, PacCTOSIHME, II€Ha, KOJMYECTBO, CTOMMOCTD,
IPOU3BOAUTENBLHOCTD, BpEMsI, 00bEM PaOOTBHI.

Haxoauts 3HaueHne GyHKIIUH 110 3HAYCHUIO €€ apTyMeHTa.

[Tonnmats rpaduueckuii cnocoO MpeacTaBiIeHHs U aHaIM3a HHPOpMAaIIIH,
U3BJIEKaTh W MHTEPHPETUPOBATh HHPOpPMALUI0 U3 TpapuKOB peabHBIX
IPOLIECCOB U 3aBUCUMOCTEHL.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
DJIeKTPOHHbIE
(undposbie)
KosmuecTBo yacos oOpa3oBaTe/ibHbIE
Ne HaumenoBaHue pa3jieioB U pecypcsl
n/n TeM NPOrpaMmbl
KonTpoas
Bcero HbIe
padoThI
1 Yucaa 1 BEIYUCICHUS. 4 0 bubmuorexa [JOK
Panuyonanbubie yucia https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
2 Anrebpanyeckue BhIpaXKeHUs 8 0 hitps://m.edsoo.ru/ 7415590
bubnuorexa [JOK
1
3 YPaBHCHMA W HEPABCHCTBA 0 0 https://m.edsoo.ru/7{415b90
4 Koopaunate! u rpaduku. g 0 bubmuorexa [JOK
DyHKIMHU https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
5 IT 0600 4 0
OBTOPCHHE H OOODILCHHE https://m.edsoo.ru/7{415b90
OBHIEE KOJIMYECTBO YACOB I1O 34 0
ITPOI'PAMME
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