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HHOACHUTEJIbHASA 3AIINCKA

Anrebpa sBJISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOIO OOIIEro oOpa3oBaHMsA: OHA
o0OecnieunBaeT U3yuyeHUe IpYrux AUCLUUIUIMH KaK €CTECTBEHHO-HAYYHOI'O, TaK U T'YMaHUTAapPHOIO
IIUKJIOB, €€ OCBOGHHE HEOOXOAWMO il TNPOJODKEHUS 00pa3oBaHUS M Ui TOBCEIHEBHOU
Ku3HU. PazButne y oOyyaromMxcs HayYHbIX HPEICTABICHUN O MPOMCXOXKIEHUHM U CYIIHOCTH
anreOpanyeckux adCTpakiMid, crocobe OTpaKeHUs MaTeMaTU4eCKOM HayKol sBiIeHUH u
IPOIIECCOB B TNPHUPOAE U OOIIECTBE, POJIU MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBILUIEHHSI, HEOOXOAUMBIX JJI aJalTallid B COBpEMEHHOM LHdpoBoMm obmectBe. M3yueHnue
ainreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTHU MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NeCTBUS, BBIBOABI, (OPMYIHUPOBaTh yTBepkAeHHs. OcBOoeHHE Kypca anreOpbl oOecrieyrBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIUXCA: OHHM HCIOJB3YIOT JCAYKTUBHBIE H
UHAYKTHBHBIE PACCYXKAEHUs, 0000IIeHNe M KOHKPETHU3alnio, abCTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHOU JEATEIbHOCTH
oOyyaroluxcs, I03TOMY CaMOCTOATEIbHOE pElIeHUE 3a7ad OOydaroIMMHUCS  SBISETCS
peanu3anuent 1eaTeIbHOCTHOTO MPUHITUIA O0yUeHHUS.

B crpykType mporpaMmbl y4eOHOro Kypca IO ainredpe OCHOBHOE MECTO 3aHHMMAIOT
coJepKaTelbHO-METOUUECKUe JMHUU: «YUucna W BBIUUCICHHS», «Ajredpanydeckue
BBIPDAKEHUS», «YPABHEHUS M HEpaBeHCTBa», «DPyHKumm». Kaxnas U3 3THX COIep:KaTelbHO-
METOJMYECKHUX JIMHUI pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3yUEHUsl Kypca, B3aUMOIEUCTBYS
C JIpyT'MMHU €ro JUHMSIMU. B Xone u3ydeHus Kypca OOYyYaroIUMCS MPUXOIUTCS JIOTHMUECKU
paccyX1arh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK. B CBA3M € 3TUM B mporpammy
yaeOHOro Kypca «Anredpay» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, TIPEICTABICHHBIE BO BCEX
OCHOBHBIX paz[enax MaTeMaTHYecKoro oOpa3oBaHMs M CIOCOOCTBYIOIIME OBJIAJCHUIO
00y4aroIMMHUCST OCHOB YHMBEPCAJIBLHOIO MaTeMaTHdecKkoro s3blka. CopepikaTenbHOW U
CTPYKTYPHOM 0COOEHHOCThIO Y4eOHOro Kypca «AureOpa» sBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Copnepxanune nuHuM «Yucia W BBIUMCICHUS» CIYXKHUT OCHOBOW [UIsl JajbHEHIero
U3y4eHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIJICHHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TAKKe MPUOOPETECHHIO MPAKTUYECKUX
HAaBBIKOB, HEOOXOJUMBIX I MOBCEIHEBHOM XU3HU. Pa3BUTHE MOHATHSA O 4YUCIIE Ha YpOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMH M HPPALMOHAJIBHBIMU YHCIIAMU,
(dopMHpOBaHHEM MPEJCTABICHUNA O JEHCTBUTENILHOM YHCIE. 3aBEepIICHHE OCBOCHUS YMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanre JBYX aireOpamvecKkux JHHUH — «AJTeOpandyeckue BBIPAXKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpOBaHHIO y  OOydaroImIUXCs
MaTeMaTHYeCKOro amnmapaTa, HEoOXOIUMOIro JJs peIleHUs 3ajad MaTeMaTHKH, CMEXHBIX
IPEeIMETOB U OKpYysKarollel pearbHocTH. Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus y4eOHbIN
MaTepuan TpYNIUPYETCsl BOKPYr palUMOHAIBHBIX BbIpaXeHHH. Aunredbpa IeMOHCTPUPYET
3HaYeHHEe MAaTeMAaTUKH Kak Ss3blKa UIg IMOCTPOSHHS MaTeMaTHYeCKHUX MOJIeNel, ONMUCaHUs
IpPOIIECCOB W SIBIIEHUHM pealbHOro Mupa. B 3amaum oOyuyeHus anreOpe BXOAST TaKxkKe
JanpHelee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHHUS, HEOOXOJUMOro, B YacTHOCTH, IJIs

OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJCHHUE HABBIKAMU JICHYKTHBHBIX PaCCYXKICHHM.



[IpeoOpazoBanre CUMBOJIBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOpPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
0o0y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH NIl ONMUCaHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuana CroCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh PA3INYHBIC
BBIpa3UTENbHBIC CPEACTBA S3bIKA MAaTEMAaTHKU — CJIOBECHOT'O, CHMBOJIMYECKOTO, TPaHuECcKoro,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJBTYpBI.

YrnyOon€HHeld  Kypc — aireOphl  XapakTepu3yeTcss U3YYCHHEM  JIOTIOJTHHUTEIHLHOTO
TEOPETUYECKOr0 ammapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3amad. AnreOpa sBiseTcs
A3BIKOM JUJIsl ONHMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM MaTeMaTHYeCKOIO
MonenupoBaHus. [lpu 3ToM camMu OOBEKTH MAaTeMaTHYECKHUX YMO3AKIIOUEHHUH U MPHUHSITHIE B
anreOpe IpaBuiIa NX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUH 0OOCHOBBIBATH
U JIOKa3bIBaTh CYXJCHUS, PA3BUBAIOT MAaTEMaTHYECKYI0 MHTYWIUIO, KPAaTKO M HarJsSIHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOCHUN U y4aT UX MpUMEHEeHHUI0. TeM caMmbIM anredpa
3aHMMaeT OJHO W3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIICHUS
o0yJarouuxcsi.

Ha m3y4enue yueOHOTO Kypca «30paHHbIe BOIIPOCH IO MaTeMaTHKe» OTBOAMUTCS 34 yaca
(1 gac B HEneIMIO).



COJAEP)KAHUE OBYYEHUA

7 KVIIACC

Yucia 1 BBIYMCICHUSA

3anuce 4Kciia B JECATUYHON NO3UIMOHHONW CUCTEME CUUCIICHUS.

Pemienne TeKCTOBBIX 3a7ay apupMeTHYECKHM criocobom. Pemenue 3amad u3 peanbHOM
MpaKkTUKU Ha YacTH, Ha JIpoOH, HAa MPOIEHTHI, MPUMEHEHHUE OTHOLICHUHA W TPOMOPLUHM Mpu
pellleHnu 3a7a4, peleHue 3a/1a4 Ha IBIKEHUE, paboTy, MOKYIIKH, HaJIOTH.

[Tpusnaku nenmumoctu Ha 4,8,6,11. [Ipu3Haku 1eTMMOCTH CyMMBI U IIPOU3BEICHUS IIEITBIX
qucesl IPU PELLIEHUH 3a1a4 C IPAKTUYECKUM COJEPIKAHUEM.

Anroputm EBkiupa.

Jenenue ¢ octatkoM. ApudMeTHUIECKHUE OTepaIllui HaJl OCTATKAMHU.

Anredpanyeckne BbIPaKeHUS

[TpeoOpa3zoBanue 11€710T0 BbIpaXXeHUs B MHOTOwWIeH. KopHu MHOrousieHa.

Brinecenne 0011ero MHOKHTENS 3a CKOOKU. MeTOo T TpyIITUPOBKH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHEeHUE KaKk MaTeMaTUYECKasi MOJIEIb PEAJIbHON CUTYyAlLNH.

JluneitHoe ypaBHEHHE, COIEpKaLLEe 3HAK MOYJISL.

['padmueckuii MeTo] pelIeHNs CUCTEMBI JINHEHHBIX YPaBHEHUN C JIBYMSI IE€pEMEHHBIMHU.
Cucrema IByX JIMHEMHBIX YPABHEHHH C IByMs IEPEMEHHBIMU KaK MOJIENb PEAIbHOW CUTYaIlUH.

DOyHKIUHA

OyHKIHUOHAIbHBIE 3aBUCUMOCTH MEXIy BeanuumHaMu. DyHKIMS Kak MaTeMaThyeckas
MOJIeNIb peanibHOrO mporecca. O6nacTe onpeneneHus u 06sactb 3HaUeHU PyHKIuU. CriocoOb!
3ajanus QyHkiuu. [loHATHS MakCUMyMa 1 MUHUMYyMa, BO3pacTaHUs U yOBIBaHUS Ha TIPUMEpPax
peanbHBIX 3aBUCUMOCTEH.

KycouHo-3aannble pyHKINH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «M35PAHHBIE BOITPOCHI ITO MATEMATHUKE»

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE Pe3yJIbTAThl OCBOCHUS MPOTPAMMBI M0 MAaTeMaTHUKE XapaKTEepU3YIOTCsS B
YacCTu:

1) maTpruoTH4YeCKOro BOCIIUTAHUSA:

NpOSIBJICHUEM HHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTMXKCHHUSIM POCCHMCKMX MATEMaTUKOB M POCCUHCKOU
MaTeMaTUYECKOM MIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTUXKEHHUH B IPYTUX HAyKax W MPUKIaTHBIX
chepax;

2) rpa:kKIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBINMOJHEHUIO OOS3aHHOCTEN TpakIaHWHA W peaiu3alliid €ro Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO 0oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JIOCTHMKEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHUYECKOT0 00pa30BaHUs HA MPOTSKEHUU BCEH
JKU3HM JIJIs1 YCTICITHOM Mpo(deCCUOHATBHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OOpa30BaHUA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

CITOCOOHOCTBIO K DMOIIMOHATBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIEN B NIEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKU M MaTeMaTHYeCKOM
KyJIbTypOH Kak CpEJICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU HCCIICOBATEIHCKON
JeATEIbHOCTH;

6) ¢usuyeckoro BoOCHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHUS B HMHTEPECAaxX CBOETO 3JI0POBBA,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ IMpaBa IPYyroro 4eI0BeKa;

7) IKOJIOrM4eCcKOro BOCIIMTAHUS:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3agad B o0iacTu
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB W OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHI JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO XapaKTepa SKOJOTHUYECKHUX
npo0JIeM U yTeH UX PEIICHHS;



8) aganTanumn K U3MEHAIIHUMCH YCIOBUAM COUMAILHON ¥ NPUPOTHOM CpPe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, MpuoOpeTaTh B COBMECTHOM NIEATEIbHOCTH HOBbIC 3HAHUS, HABBIKM M KOMIIETCHILIUU U3
OTIbITA IPYTHX;

HEOO0X0IUMOCTBI0O B (DOPMUPOBAHMHM HOBBIX 3HAHWW, (HOPMYIHPOBATH WJCH, IMOHATHS,
THUITOTE3bI 06 0613e1<Tax " SBJICHUAX, B TOM YHUCJIC paHCC HCHU3BCCTHLIX, OCO3HABATH I[G(bI/II_[I/ITBI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, MNIAaHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, OpPMyYJIMPOBATh U OLIEHUBATh PUCKH U TIOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpTate ocBoeHUs MpPOrpaMMbl MO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOydaromerocss Oyayr CcGOpMUPOBAaHBEI MeTampeaMeTHbIEe pPe3yJbTaThl,
XapaKTEepU3YIOLIMECs  OBJIAJICHUEM  YHUBEPCAIbHBIMU  II03HABAaTEIbHBIMH  JIEHCTBUSIMH,
YHUBEPCAIbHBIMM KOMMYHHUKATUBHBIMU JCHCTBUAMH W YHUBEPCAIbHBIMU PETYISTUBHBIMU
JNEUCTBUSIMU.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3zoBble Jloru4eckue AeiicTBUA:

BBIBJISITH U XapaKT€pPU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUH MEXIy TMOHATUSAMH, (QOPMYIUpPOBaTh OINpeAENeHUs TMOHATHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCH(PUKAIMK, OCHOBaHUS Ui 00OOLIeHHs U
CpaBHEHUs, KPUTEPUU IIPOBOJUMOIO aHAIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUYUs B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpearaTb KPUTEpPUU s BBIABICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JlenaTh BBIBOJBI C HMCIOJIB30BAHWEM 33aKOHOB JIOTHMKH, ACAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHATIOTUH;

pa3buparh J0Ka3aTeNbCTBA MaTEMaTHUECKUX YTBEPXkAEHUH (IpsAMbIE U OT MPOTHBHOIO),
IPOBOJIUTH  CAMOCTOATENBHO  JIOKA3aTeNbCTBA MaTeMaTW4ecKUX (hakToB, BBICTPAUBATh
apryMEHTalHi0, IPUBOJAUTh NPUMEPHl U KOHTPIIPUMEPHI, IPUMEHATh METOJ MaTEMaTUYECKON
WHAYKIIMHU, 000CHOBBIBATh COOCTBEHHBIE PACCYKIECHUS;

BBIOMpATh CrMoco0 pemieHus y4eOHOW 3amaud  (CpaBHHMBATh HECKOJIbKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MNOAXOAALIIMM ¢ Y4ETOM CaMOCTOSTENbHO BBIJIECIECHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebCKue AeiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOIPOCHI, (PUKCUPYIOIIME MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITEIBHO YCTaHABIUBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE;



MIPOBOAMTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY SKCIEPUMEHT, HCCIEIOBaHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUS M BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HAOJIOJIEHUSI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OICHUBAThb JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBIABIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, HCO6XOZ[I/IMBIX JJIS
peleHus 3a1auu;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpaTh (HOpMy MpencTaBIeHUS MHPOPMALUU M WILTIOCTPHPOBATH peIIacMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh  HAAEKHOCTh HWHGPOPMALMM 1O  KPUTEPUSM, MPEAJIOKEHHBIM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHble YUeOHbIe JeliCTBUSs

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, JaBaThb IIOSCHEHUS IO XOAY pEUIeHMs 3aJayd, KOMMEHTHPOBATh IOJYyYEHHBIN
pe3yibTar;

B X0z€ OOCYX/eHHUs 3a7aBaTh BOINPOCHI MO CYLIECTBY OOCYXJaeMOH TEeMbI, MPOOIEMBI,
pemaeMoi 3a1auy, BBICKA3bIBATH MJEH, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTAaBISATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYI'MX YYaCTHHUKOB JaMajora, oOHapyXUBaTh pa3jMyuue U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMyIMPOBATh pa3HOTIacHsl, CBOM BO3PAKEHUS;

NPEJICTaBISATh PE3yJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTaluu U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUMBUIYaIbHOW pabOThI Ipu
pelieHny Y4YeOHbIX MaTeMaTU4YeCKUX 3aJad, NMPUHUMAaTh LEJIb COBMECTHON JEeSTEIbHOCTH,
IUITAHUPOBATh OPraHMU3ALUI0 COBMECTHOM pabOThI, paclpeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMbI» U HHBIE); BBIIOJHATH CBOI YacTb pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
JpYTMMH 4YJ€HAMHM KOMAaHJbl, OLIEHMBAaTh Kauye€CTBO PE3yJbTaTa M KAauyeCTBO CBOErO BKJIAAa B
OOIIMI pe3yNbTaT 10 KpUTepusiM, cHOpMYyITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
BBIABIIATH MPOOJEMBI Ui pelleHHs B JKU3HEHHBIX UM y4eOHBIX CHTYaIMsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AaX MPUHATHUS pelIeHUH (MHAUBUAYAIbHOE, TPYIIIIOBOE);
CaMOCTOSITENIbHO COCTaBJISATh IJIaH, AJITOPUTM PEILIeHUs 3aau (WK ero 4acTh), BBIOUpaTh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIMXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUN C yU€TOM HOBOM MH(pOpMAIIHH.



CaMOKOHTPOJ1b, SMOLMOHAJIbHbII HHTE/JIEKT:

BJIQJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca W Pe3ysibTara pPemieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH;

NPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPH PEIICHUH 3aJa4H, BHOCHTH
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWJICHHBIX OIIHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUEC pe?)yJIBTaTa OCATCIIBHOCTHU HOCT&BJICHHOFI meianm u yCJIOBI/ISIM,
OOBSCHATH MPUYMHBI JTOCTHIKEHUS WIIM HEJTOCTHUKEHUS 1ICJIU, HAXOAWTh OIHUOKY, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BBIpa)KaTB OMOILIUA HpI/I I/I3y‘~I€HI/II/I MaTEeMaTHUYCCKUX O6I>GKTOB 148 q)aKTOB, aBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEAMETHBIE PE3YJIBTATbBI

K koHIty 00y4erwust B 7 KJIacce 00y4JarONIHICs MOTYYHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Yucoa 1 BIYUCIEHUSA

PaunoHnanbHbIe yncia.

[lepexonuTh OT 0AHOM (HOPMBI 3amKUcCH YuCeN K Ipyrod (MpeoOpa3oBhIBATh NECATUUYHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YaCTHOCTH B OCCKOHCUHYIO
JECATUYHYIO APOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJbHBIX YMCEN, MHOXECTBA LEIBbIX YHCET,
MHOXXECTBA PAlMOHAJIBHBIX YHCEI IMpPU PpELIEHUWU 3a]ad, IPOBEACHUU PpACCYKICHUM U
JIOKa3aTeIIbCTB.

[TonuMaTe 1 OOBACHITH CMBICT TTO3UIIMOHHOM 3alMCH HATYPATLHOTO YHUCIIA.

CpaBHMBATh U yNOPSAJOUYUBATH PALIMOHATIBHBIE YHCTA.

BbImonHsATe, coueTas yCTHbIE W MHUCHMEHHBIE NPUEMBI, apudMeTHYecKue IEHCTBUS C
palMoOHATBHBIMM YHCIIAMH, HCIOJIB30BaTh CBOMCTBA YHCEN M TpaBWia JCUCTBUHN, MPUEMBI
pallOHATBHBIX BHIYUCIICHHI.

BBINONHATE ACUCTBUS CO CTENIEHIMU C HATYypalbHBIMH MOKA3aTEISMU.

Haxonuth 3Ha4eHUsT YHUCIOBBIX BBIPAKEHUW, COAEpXNKAIIMX paldOHAIbHBIE YUCIA M
CTEMEHW C HaTypaJbHBIM I[IOKa3aTeJIeM, IMPUMEHITh Pa3HOOOpa3HbIE CHOCOOBI W MPUEMBI
BBIYHCIICHHSI, COCTaBIISATbh U OIEHWBATH UYWCJIOBBIC BBIPAKEHUS TPH PEUICHUU MPaAKTUYECKHUX
3a/1a4 U 3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB.

OKpyraTh Yucia ¢ 33JJaHHOM TOYHOCTBIO, a TAKXKE M0 CMBICTY MPAKTUUECKOW CUTYalluu,
BBITIOJIHSITh TPUKUIKY W OIEHKY pe3yjbTaTa BBIYMCICHHM, OIICHKY 3HAYE€HWW YHCIIOBBIX
BBIPOKEHHM, B TOM YHCJIE TIPU PEIICHUH MPAKTHYECKUX 3a/1a4.

Pemath TekcToBBIC 337a9U apU(PMETHIECKUM CIIOCOOOM, MCTIOIH30BaTh TAONHUIIBI, CXEMBI,
YepTexkKu, APyrue CPeCTBa MPEACTABICHUS JAHHBIX IPU PELICHUU 3a]1a4.

Pemare mNpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIICHHEM BEJIUMYHWH,
MPOTIOPIIMOHAIIBHOCTHIO BETTUYHMH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHl PEIICHUS 3a/1a4
¢ Y4ETOM OTrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAaEMbIX OOBEKTOB.

JleIuMOCTb.

Jloka3pIBaTh M MPUMEHATH MPU PEIICHUH 3a7a4 IPU3HAKK ASIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKu 1eIMMOCTH CyMMBI U ITPOU3BEICHNUS LIEIIBIX YUCEL.

PacknanpiBaTh Ha MHOXUTEIN HATYpaJlbHbIEC YUCIIA.



CB00OHO OnepupoBaTh MOHATHSIMU: YETHOE YHMCIIO, HEUETHOE YUCIIO, B3aUMHO NPOCThIE
qucia.

Haxomute HamOonbmmii oOmMiA JeMWTEeTh W HAWMMEHbIEE OO0IIee KpaTHOE YUCENT U
MCII0JIb30BAaTh UX IIPU PEIICHUN 3a7a4, IPUMEHATh aIropuT™M EBKianaa.

OnepupoBaTb NOHATHEM OCTaTKa IO MOJIYJIIO, NPUMEHATH CBOMCTBA CPABHEHMM IIO
MOJIYJIIO.

Auredpanyeckue BbIpasKeHHs

BripaxkeHus ¢ nepeMeHHbIMU.

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

Haxonute 3HaueHns1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

Hcnonb30BaTh NOHATHE TOXIECTBA, BBINOIHATH TOXKIECTBEHHbIE IPeoOpa3oBaHUs
BBIPAKCHU, JOKa3bIBaTh TOXKIECTBA.

MHOrouneHsl.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPaXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BeimonuaTe neiictBus  (CloKeHUE, BBIYMTAHUE, YMHOXKEHHE) C OJHOWICHAMU M C
MHOTOWICHAMH, TPUMEHATh (POPMYIIBI COKPAIEHHOTO YMHOXEHHS (KBagpaT M KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJIpaToOB, CyMMa M pPa3HOCTb KyOOB), B TOM 4HCIE JUIS
YIPOILEHUS BBIYUCICHUI.

Ocy1uecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIIEro MHOMXHUTEIs, TPYINIUPOBKH CIIAaraeMbIX, TpUMEHS (HOpMYIIbl COKpAIEHHOTO
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpazoBaHUsl MHOTOYICHOB Ui pPELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATIbHOU MTPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJbHBIMH MOKa3aTeIsIMU JUIsl TPeo0pa3oBaHUs
BBIPAKCHU.

YpaBHeHHus! M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, MPUMEHss MpaBuia Iepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIbHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YpaBHEHHUS.

[TonGupath mpUMepbI Map YUCE, SIBJISIOLINXCS PEIIEHUEM JJMHEHHOTO YPaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.

Pematps cucreMbl ABYX JIMHEHHBIX YpaBHEHUH C JBYMs INEPEMEHHBIMH, B TOM YHCIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, WHTEPIPETHUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 33Jayd MOJyYEHHBIN
pe3yJbTar.

DOyHKIUHA

Koopaunats! u rpaduxu.

N300paxarb Ha KOOPAWHATHOM NPSIMONM TOYKH, COOTBETCTBYIOUIME 3aJJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
areOpanyeckoM SI3bIKe.

OtmedaTs B KOOpAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATaM.



DyHKIMY.

CrpouTts rpaduku TUHEHHBIX ()YHKIHHA.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEINYMHAMU:
CKOpPOCTb, BpeMs, PAacCTOSHUE, 1[€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpEMH,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod NpeACTaBiICHUs M aHAIW3a MHPOPMALMHU, U3BIEKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(QUKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath cBONCTBA (PYHKIMI U1l aHAIM3a rpa)IKOB peaibHbIX 3aBUCUMOCTEH (HYIH
(GyHKINHU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKLWH, MPOMEKYTKH BO3PACTaHHUS U YOBIBAHHS
¢yHKkuMM, HanboIbIIIee U HAUMEHbINee 3HAUCHHS (DYHKIINHN).

Hcnonb3oBate rpaduku i MCCIeI0BaHUS IPOLECCOB U 3aBUCUMOCTEH, IPU pELICHUU
3ajia4y U3 IPYrUx y4eOHbIX IPEIMETOB U PeabHOM JKU3HU.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

No 11/ HaumeHoBaHue pa3/ieioB U TeM KoanyecrBo yacoB  Jjexrponnbie (uudposbie) 00pazoBarebHbIe
) NMpOrpamMmbl Bcero pecypcsl
UUCJIA U BBIYMCJIEHU L. 10 bu6nuoteka LIOK https://m.edsoo.ru/7f415b90
AJITEBPAMYECKUE BBIPAKEHU . 6 bubnmnoreka LHOK https://m.edsoo.ru/7f415b90
YPABHEHUA M CUCTEMBbI
3 VP ABHEHIL 6 bu6nunotexa LIOK https://m.edsoo.ru/7f415b90
4 OVYHKIINN. 7 bubnuoreka I{OK https://m.edsoo.ru/7f415b90
I1
5 OBTOpCHIE, 0000weHNC, 5 BuGnuorexa [IOK https://m.edso0.ru/7f415b90
cucreMarui3anuvs 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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