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HOACHUTEJBHAA 3JAITNCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "AJITEBPA"

Pabouas mporpamma o yueOHOMY Kypcey "Anrebpa" miis oOydaromuxcest 7 K1accoB pa3paboTaHa Ha OCHOBE
DenepanbHOTO rocy1apCTBEHHOrO 00Pa30BaTENIbHOIO CTAHAAPTa OCHOBHOIO OOIIEro 00pa3oBaHUs C YUETOM
U COBPEMEHHbBIX MUPOBBIX TPeOOBaHHIA, MPEABSIBISIEMbIX K MATEMATUYECKOMY OOPa30BaHMIO, M TPAAULHIA
poccuiickoro o0pa3oBaHus, KOTOPbIE 00ECTIEUNBAIOT OBJIAIEHIE KJIFOYEBBIMI KOMIETCHLIUSIMH,
COCTABJIIFOLIUMH OCHOBY ISl HEIPEPHIBHOTO OOPa30BaHMsI U CAMOPA3BHUTHS, a TAKXKE LEJIOCTHOCTD
OOIIEeKYJIBTY PHOTO, JIMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHA 00yUaromuxcs. B mporpamMme y4TeHbl uaen
u nosoxxeHust Konuenmmu pa3sutus MmareMaTiueckoro odpasosanus B Poccuiickoii @eneparun. B smoxy
g poBoi TpaHchopMaluu BceX chep YenoBeuecKoi NeITeIbHOCTH HEBO3MOKHO CTaTh 00Opa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 0a30BOI MaTeMaTUYECKOH MOATOTOBKH. Y Ke B IIKOJIE MATEMATHKA CITYKUT
OTIOPHBIM MPEAMETOM JUIsI U3yUEHUS] CMEXKHBIX JUCLUIUINH, & MOCJIE MIKOJIbl PEabHON HEOOXOIUMOCTHIO
CTaHOBUTCS HEMPEPBIBHOE 00pa3oBaHue, 4To TpeOyeT MONHOLEHHOH 0a30B0i 001meobpazoBaTeIbHON
MOATOTOBKH, B TOM YHCJI€ M MATEMAaTHYECKOM.

3710 00yCIIOBIIEHO TEM, YTO B HAIIH JHU PACTET YHCIIO MPOQEeCcChi, CBSI3aHHBIX C HEMOCPEACTBEHHBIM
NPUMEHEHHEM MaTEMAaTHKH: U B cepe SKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHUECKUX 00IaCTsIX, U JaXKe B
rymMaHutapHbix chepax. Takum oOpa3om, KPyT LIKOJbHUKOB, JIsi KOTOPbIX MAaTeMaTHKa MOXKET CTaTh
3HAYMMbIM TIPEIMETOM, PACIIHPSETCS.

[IpakTHueckas MoJIe3HOCTb MATEMATHKHU OOy CIIOBJIEHA TEM, UTO €€ MPEIMETOM SIBIISIFOTCS
(dyHOaMeHTa bHbIE CTPYKTYPbI HAIIErO MUPA: MPOCTPAHCTBEHHBIE HOPMBI U KOJTUYECTBEHHBIE OTHOIIECHUS OT
NPOCTEHIINX, yCBAMBAEMbIX B HEITOCPEICTBEHHOM OIBITE, IO JOCTATOUYHO CJIOYKHBIX, HEOOXOAMMBIX JUJIS
Pa3BUTHS HAYYHBIX U NPUKJIATHBIX HICH. be3 KOHKpeTHBIX MaTeMaTHUECKIX 3HAHUI 3aTPyIHEHO MOHUMAaHHUE
MPUHLIMIIOB YCTPOWUCTBA U MCIIOJIb30BAHUS COBPEMEHHOW TEXHUKHU, BOCIPUATHE U MHTEPIIPETALHSI
pa3Ho00Opa3HOH COLMANBbHON, SKOHOMUYECKOH, monuTHueckor nHpopmanuu, Manosdpdexrnsaa
MOBCEIHEBHAS MPAKTHYECKas IesITebHOCTh. KaXk1oMy 4esioBEeKY B CBOEH KH3HU MPUXOIUTCS BHITIOIHSTh
Pacy€Thl M COCTABIISITh AJITOPUTMBbI, HAXOAUTDb U MPUMEHATh GOPMYJIbI, BJAAETh MPAKTUIECKUMH MPUEMAMH
reOMETPUUECKUX M3MEPEeHUH U TOCTPOSHUH, YMTaTh HH(POPMALIHIO, MPECTABICHHYIO B BUE TaONHL,
AuarpaMM U rpa(uKoB, JKUTh B YCJIOBHAX HEOMPEAETEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CJTy4aiiHBIX COOBITHIA.

OnHOBpPEMEHHO C pacuIMpeHreM cep IPUMEHEHHsT MAaTeMaTHKH B COBPEMEHHOM o01mecTse Bcé Ooee
Ba)KHBIM CTAHOBHUTCSl MATEMATHUECKHIA CTUJIb MBILIJICHHUS, TPOSIBIISFOIIMICS B OMPEAEIEHHBIX YMCTBEHHBIX
HaBBIKaxX. B mporecce n3yueHnst MAaTEMaTUKY B apCeHAJ MPUEMOB H METOZOB MBILIIIEHHSI YEJIOBEKA
€CTECTBEHHBIM 00pPa30M BKIIIOHAIOTCA WHAYKLHS U ASAYKIHsA, 0000IIeHNe U KOHKPETH3ALMA, aHAITN3 1
CHHTE3, KJlaccupuKaus u cucreMarusanyst, abctparupoanue 1 aHanorus. OObEKThl MATEMATHYECKIX
YMO3aKJIIOUSHHH, MPaBUIa UX KOHCTPY MPOBAHHS PACKPBIBAIOT MEXAHU3M JIOTHUECKHX MMOCTPOCHHUIA,
crocoOCTBYIOT BbIpabOTKe YMeHHst (POPMYIUPOBATh, OOOCHOBBIBATH M OKA3bIBATh CYKACHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBILIUIEHUE. Benyiast poib NpUHAIICKUT MaTeMaTHKE U B (POPMUPOBAHUU
ANTOPUTMUYECKO KOMIIOHEHTBI MBILIJICHUS] U BOCTUTAHUH YMEHHI 1eHCTBOBATH MO 33]aHHBIM aJITOPUTMAaM,
COBEPIIEHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B mporiecce perieHus 3a1a4 — OCHOBOH yueOHO
IeSTeNIbHOCTH Ha yPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKE TBOPYECKAs M MPUKJIAHAS CTOPOHBI
MBILLJICHHUS.

OO0y4eHne MaTeMaTHKE TaéT BO3MOXKHOCTh Pa3BUBATh Y OOyHYAIOLINXCS TOYHYIO, PALIMOHAIBHYIO U
UH(POPMATHUBHYIO peub, yMEHHE OTOMpaTh HauboIee MOAXOASAIINE S3bIKOBbIE, CAMBOJHUYECKHUE, TpadruuecKre
CPEeACTBA AJIsl BbIPAXKEHHsI CYKASHUN U HATJIAIHOTO UX MPEACTABICHHUS.

HeoOxonrMbIM KOMIIOHEHTOM O0IIEel KyJIBTypbl B COBPEMEHHOM TOJIKOBAHHH SIBJISIETCS 00I1Iee 3HAKOMCTBO



C METOJaMH MMO3HAHMSA JEHCTBUTEIbHOCTH, IPEACTABICHNUE O MPEAMETE H METOaX MATEMAaTHKH, X OTJIUYHN
OT METO/IOB IPYTHX €CTECTBEHHBIX U I'YMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHUSI MATEMATHKH TSI
peLeHnst HayYHbIX U MPUKJIAIHBIX 331a4d. TakuM o0pasom, MaTeMaTnieckoe oOpa3oBaHne BHOCUT CBOM
BKJIaJl B (POPMHUPOBAHUE OOIIEH KyJIbTyPbI UEIOBEKA.

H3ydeHne MaTeMaTHKH TakXKe COCOOCTBYET 3CTETHUECKOMY BOCITHTAHHUIO YEJIOBEKA, TOHUMAHUIO KPacOThI
U M3SIIIECTBA MATEMATHIECKHUX PACCY KICHHH, BOCIIPHUATHIO T€OMETPHUECKUX (POPM, YCBOCHHUIO HIEH

CUMMETPHHU.

OEJHN U3YUYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBJISI€TCSI OTHUM M3 OMOPHBIX KyPCOB OCHOBHOM HIKOJIBI: OHA 00ECIeUnBaET U3YYCHUE IPYTHX
IVCLUTUIMH, KaK €CTECTBEHHOHAYYHOTO, TAK M TYMAHUTAPHOTO LIMKJIOB, €€ OCBOSHHE HEOOXOIUMO AJIs
NPOIOJIKEHHsT OOPAa30BaHUs U B IOBCEAHEBHOM XM3HH. Pa3zBuTue y 0Oy4aromuxcsl HayYHbIX PEACTaBICHUH
O MPOUCXOKACHNUH H CYLTHOCTH alredpandecknux abCTpaKIHid, ClIoco0e OTPakeHUs] MATEMAaTHIeCKON Hay KO
SIBJICHWH 1 TIPOLIECCOB B PUPOAE U OOINECTBE, POJIM MATEMATHYECKOTO MOJEINPOBAHIS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIILICHHS,
HEOOXOIUMBIX JIJIsl AN TAllH B COBpeMeHHOM IIu(poBoM obmiecTse. M3ydeHne aareOpbl €CTeCTBEHHBIM
oOpazom obecrieunBaeT pa3BUTHE yMEHHs HAOII01aTh, CPABHUBATD, HAXOAUTH 3aKOHOMEPHOCTH, TpedyeT
KPUTHUYHOCTH MBILUIEHUS], CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHUS U BBIBOJIB,
dopmynupoarh yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00eCeunBaeT pa3BUTHE JOIHYECKOTO MBIIILICHHS
00y4aroIuXcsi: OHU UCTIONB3YIOT N€AYKTUBHBIE U MHAYKTUBHBIC PacCyKIeHus, 00o0meHne u
KOHKpeTHn3aiuro, abcrparupopanue u ananoruto. O0ydenne aaredpe mpeanoiaraetT 3HaYUTENbHBIA 00BEM
CaMOCTOSITENTbHON AEATENBHOCTH O0YHAIOIINUXCS, IOITOMY CAMOCTOSITENIbHOE PELICHNE 3a1a4 €CTECTBEHHBIM
00pazoMm sIBJIIETCS peaTn3alueil AesITeIbHOCTHOTO MPUHLIUIA 00y YeHUs.

B cTpykType nporpamMmer yuebHOro Kypca « Ainredpa» OCHOBHOH IIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
CoepIKaTeNbHO-METOAUUECKHE TUHIH: «HHicna U BeMUCIeHHs» ,  Aredpandeckie BEIPAKEHUSY,
«YpaBHEHUs U HEPABEHCTBAY, « DyHkMW». Kaxxnas us3 3TUX copepKaTeNbHO-METOANYECKUX JIMHUN
pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YUYECHUS Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasch U
B3aUMOJIEHCTBYSI C APYTUMH €r0 JIMHUAMH. B Xone uzyueHus kypca o0y4aromuMcs MPUXOIUTCS JIOTHYECKH
paccy’KaaTh, HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M ¢ 3THM Lienecoo0pa3HO BKIIKOYHTD B
NPOTrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, IPOHHU3BIBAIOIINE BCE OCHOBHBIC Pa3/elibl MATEMATUIECKOTO
00pa3zoBaHUs U CIOCOOCTBYIOLIHE OBJIAJACHUIO O0YHAOIUMUCS OCHOB YHUBEPCAIBHOTO MATEMATUIECKOTO
si3pIka. TakuM 00pa3oM, MOJKHO YTBEPIKIATh, YTO CONEPKATENbHON U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro HHTErPUPOBAHHBIN XapakTep.

Copneprxanue muHNN «UnCna U BEIMUCICHUSD) CIYKUT OCHOBOM /IS TAJTbHEHIEro N3y YeHHsI MAaTEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JIOTHYECKOTO MBIIIICHUs, POPMHPOBAHUIO YMEHUS MOJIb30BATHCS
ANITOPUTMAaMH, & TAK)KE MPUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEHEBHOMN JKU3HU.
Pa3zButHe mOHATHS O YKCIIe B OCHOBHOM IIKOJIE CBS3aHO C PALMOHAIBHBIMH U HPPALMOHAIBHBIMH YHCIIAMH,
(bopMHUpOBaHUEM NPEACTABICHUH O NEHCTBUTEIHPHOM YHUCIE. 3aBEPIICHNE OCBOCHHUS YUCIIOBOH JIMHUN
OTHECEHO K cTapliieMy 3BeHy o0iero oOpa3oBaHUsl.

Copneprxanue OByX anreOpandeckux JUHUH — « AnreOpanyecKkue BbIPRXKEHUsD» U « Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYeET (POPMHUPOBAHMIO Yy OOYHAIOLIHXCSl MATEMATUYECKOTO anmapara, HeoOXOaMMOro
IUISL PELIeHHUs 33714 MaTEMATHKH, CMEKHBIX MPEIMETOB M MPAKTHKO-OPUEHTHPOBAHHBIX 3a1a4. B 0cHOBHOM
mKoJe yueOHbII MaTepua rpynmupyeTcss BOKPYT PallHOHAIBHBIX BRIpAKEHUH. AnreOpa AeMOHCTPHPYET
3HAYEHNE MAaTEMATHKH KaK sI3bIKa JUIsl TOCTPOSHUSI MAaTEMAaTHUECKUX MOJIENIEH, OMMCAHUS POLIECCOB U
SIBJIEHUH peajibHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT TaKkKe AajbHeHIIee pa3BUTHE
ANITOPUTMUYECKOTO MBIIIJICHUs, HEOOXOIMMOTrO, B YaCTHOCTH, JUIsS OCBOSHHS Kypca HHYOPMAaTHKH, U

OBJIaJICHUE HABbIKAMH JIeIyKTHBHBIX paccyskaeHuil. [Ipeobpa3zoBanne CHMBOIBHBIX (POPM BHOCHT CBOH



cneun(pUIeCKuil BKJIA B pa3BUTHE BOOOPaKEHHs, CIIOCOOHOCTEH K MAaTEMATHYECKOMY TBOPYECTBY.
Copneprxanue (yHKIMOHAIBHO-TPApUIECKON JTMHUN HALEJICHO Ha MOy YeHHE IIKOJIbHUKAMU 3HAHUH O
($YHKIMAX KaK BaKHEHIIEeH MaTeMaTHYeCKOH MOIEIH ISl OTIMCAHUS U UCCIIEIOBAHMS Pa3HO OOPa3HbIX
IIPOLIECCOB U SIBJIEHUI B IpHpoze u oduiecTse. M3ydenne 3Toro Marepuasna CiocoOCTBYET Pa3BUTHIO Y
00yYaroInXcsi YMEHHUS UCIIONIb30BATh PA3JIMYHbBIE BBIPA3UTENbHBIC CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHbIE, CHMBOJIMUYECKHE, rpaduuecKre, BHOCHT BKJIa B (POPMHUPOBAHNE TIPEACTABICHUH O POJIU

MATEMATUKHU B PA3BUTUH HUBUJIN3ALIUN U KYJIBTYPBI.

MECTO YYEBHOI'O KYPCA B YUEGHOM IIVTIAHE

CornacHo yueOHOMY TUTaHy B 7 KJlacce u3ydaercs yueOHbIi Kypc « Anredpa», KOTOPbIH BKIIOYAET
CJIEAYIOLINE OCHOBHBIE Pa3felibl cofep kanus. « Unca u BEIMUCICHUSD), K ANTeOpandecKkue BhIPasKEHUsD,
«YpaBHEHUSI U HEPABEHCTBAY, « PyHKIMMY. YueOHBIH TUTaH Ha U3y4YeHHe anreOpbl B 7 KJlaccax OTBOIUT 3
y4eOHbIX Yaca B Hemento, 102 y4eOHbIX yaca B rof.



COAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yuciia 1 BLIYHUCJICHUS

PanuonanbHele yncna.

Jpobu 0OBIKHOBEHHBIE U IECATHUYHBIC, TEPEX0]] OT OAHOH (popmbl 3anmucu apobeit k npyroil. IlonsaTue
PALMOHAIIBHOTO YHCJIA, 3aIHCh, CPABHEHUE, YIIOPSIOUNBAHIE PALIMOHAIBHBIX YHCEN. ApupMeTHIeCcKue
OEWCTBUS C PAllMOHAJIBHBIMH YHCIaMH. PereHue 3a1a4 U3 peajbHON NPaKTUKK HA YacTH, Ha ApOOu.

Crenenb ¢ HaTypaJIbHBIM MTOKA3aTeNIeM: ONpeNeIeHne, MPeodpa3oBaHe BEIPAKEHUI HA OCHOBE
ompeneNeHus], 3anmuch Oonpmux yncel. [IpoLeHTsl, 3anuch NPOLEHTOB B BUAE APOOH U APOOH B BHIE
NPOIIEHTOB. TpU OCHOBHBIE 33JJa4X Ha MPOLIEHTHI, PELICHUE 33/1a4 U3 PEATbHON PAKTHKH.

[IpumeHeHue MPU3HAKOB ACTUMOCTH, PA3JIOKEHIE HA MHOJKUTENN HaTyPaIbHBIX unceln. PeanbHble

3aBUCUMOCTH, B TOM HHCJIC IIPpAMast U o6paTHa$[ MPOMOPUUOHAIBHOCTH.

Anredpanyeckue BbIPAKEHHs

IlepemenHble, YMCIOBOE 3HAYECHNUE BBIPAXKEHUS C IEPEMEHHON. JlonyCTUMBIE 3HaYEHUs] IEPEMEHHBIX.
[IpencTaBneHne 3aBUCUMOCTH MEKIY BEIMYMHAMHE B BUe Gopmyibl. Berucnenus no popmynam.
[IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHbIE BHIPAKECHUS, IIPABHIIA TIPEOOPA3OBAHHS
CYMM H NTPOU3BEICHHH, MPaBIJIAa PACKPBITHSI CKOOOK U MPHUBEAEHHS MOTOOHBIX CIaraeMbiX.

CBolicTBa CTENEHU C HATypaJIbHbIM I1OKa3aTeNeM.

OnHounens! 1 MHOrowieHsl. CreneHb MHOrouwieHa. CloskeHue, BbIYUTaHUEe, YMHO)KEHHE MHOTOUJIEHOB.
DopMyJIbl COKPALIEHHOTO YMHOXKEHHUs: KBapaT CyMMBI U KBaapaT pasHOCTH. @opMysia pa3HOCTH KBapaTOB.

PaznokeHne MHOrO4JICHOB HA MHOKHUTEJIH.

YpaBHeHus

YpaBHeHUEe, KOPEHb YPaBHEHUS, IPaBHJIa MPEOOPa3OBaHMs yPAaBHEHHSI, PABHOCHIBHOCTD
ypaBHeHUM. JInHelHOe ypaBHEHHE ¢ OMHOW NEPEMEHHON, YUCIO KOPHEH JIMHEHHOIO YPaBHEHUs, PEeLIEeHNe
JIuHeNHbIX ypaBHeHUH. CocTaBlieHHe ypaBHEHU 110 yCIOBHIO 3aAa4u. PeleHne TeKCTOBbIX 3a/1a4 C
MOMOIIBIO YpaBHEHUH. JIMHEHHOE ypaBHEHHE ¢ IBYMsI TepeMEHHBIMH U ero rpaduk. Cuctema aByx
JMHEHWHBIX YPAaBHEHHH C IByMsl IEPEMEHHBIMU. PelieHne cucTeM ypaBHEHHH CIocOOOM MOJCTAHOBKH.

IIpumeps! penieHns TEKCTOBBIX 33a4 C TOMOLIBK) CUCTEM YPABHEHU.

Koopaunate! u rpadguxu. ®yHKuun

Koopaunara Touku Ha npsAMoi. Uncnosble NpoMexXyTKU. PaccTosiHue Mexay AByMsl TOUKaMU
KoopAuHATHOH npsiMoii. [IpsimoyrospHas cucrema koopauHar, ocu Ox u Oy. Abcuucca v opiUuHaTa TOYKU Ha
KOOpIUHATHOMH miockoctu. [Ipumepsr rpadukos, 3anaHHbIX GopmynaMu. UreHue rpadMKOB peanbHBIX
3asucuMocteil. [lonsitue pynkuuu. I'paduk ¢pynkunn. CroiictBa pyHkuumil. Jinneiinas GyHkuus, e€ rpaduk.
I'padux dyskmn y= IxI. ['padudeckoe pernenre TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX yPABHEHH.






KOMIIECTCHTHOCTU YE€PE3 MPAKTUICCKYIO ACATCIBbHOCTD, B TOM YHUCJIC YMCHUEC YUUTHCA Y JPYyTUX J'II-OI[GfI,

HpI/IO6peTaTb B COBMECTHOM ACATCIbHOCTH HOBBIC 3HAHWUA, HABBIKW U KOMIICTCHLU WK U3 OIbITA APYTUX,

— HEOOXOOUMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCiIe (OPMYTHPOBATH UEH, TOHSITH,
TUIOTE3bl 00 0OBEKTAX U ABJIEHHUSX, B TOM YHCJIE PAHEE HE U3BECTHBIX, OCO3HABATH NE(PUIIUTHI

COOCTBEHHBIX 3HAHHUH U KOMITETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE,

—  CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCHIPHHUMATDL CTPECCOBYIO CUTYALUIO KaK
BBI30OB, TPEOYIOIIMI KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHHS U AEHCTBUs, (POPMYITUPOBATD

" OLICHUBATb PUCKH U NTOCJTIENCTBUA, (I)OpMI/IpOBaTb OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATHI

MeTanpenMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOrpaMMBbl yueOHOro Kypca « Anredpa» XapakTepu3yrTcs
OBJIQICHUEM YHUBEPCATbHIMU ROZHAGAMEbHOIMU OCTICMBUAMY, YHUBEPCATbHOIMU KOMMYHUKAMUGCHLMU

oelicmeuAMU U YHUBEPCANbHBIMU PeYIAMUGHBIMU OCTICIBUSIMU.

1) Yuueepcansnvie noznagamenvtusie oeiicmsisi odecheuusaiom opmuposanie 6a306bix KOZHUMUGHBIX
Hpoyeccos 0oyuarowuxcs (0c6oenue Memoo08 NO3HAHUSL OKPYHCAIOUIe20 MUPA; NPUMEHEHUE N02UYECKUX,
uccne006amensCKux onepayuii, ymeruii pabomams ¢ uHgopmayueil).

Ba3oBble JtornuyeckKue JelHcTBUA:

— BBIIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKN MATEMATHYECKHX OOBEKTOB, MMOHSITUH,
OTHOIIEHWHA MEXAY MOHATUSAMHE, (OpMYIMpOBaTh ONPENeIeHUs IOHATHIA; yCTaHABINBATD
CYLIECTBEHHBIN MPU3HAK KIACCU(PUKALIIH, OCHOBAHUS JIs1 0OOOIEHNs U CPAaBHEHUS, KPUTEPUU
IPOBOAMMOIO aHAJIN3A,

— BOCIIPHHUMATb, (POPMYJIHPOBATH U MPEOOPA3OBBIBATE CY KAEHHS: YTBEPAUTENbHbIC U

OTpULATEJIbHBIC, CANHUYHBIC, YaCTHBIC U O6H_II/IG; YCJIOBHBIC,

— BbBIEBJIATbD MATEMATUYCCKUE 3aKOHOMCPHOCTH, B3AUMOCBA3U U MPOTUBOPCUUA B (I)aKTaX, JaHHBIX,
Ha6J'II-O,[[eHI/I$IX U YTBEPXKACHUAX, IPEAJIATaTh KPUTCPUU IJIS BbIABICHUA 3aKOHOMepHOCTeI>'I u

MIPOTUBOPEYUH;
— JleJIaTb BBIBOABI C UCMIOJIb30BAHUEM 3aKOHOB JIOTHKH, A€YKTUBHBIX U WHAYKTHBHBIX

YMO3aKJIHYeHUH, YMO3aKIIOUE€HUH 110 aHAIOTHUH;

— pasdupath 10KA3aTEIbCTBA MATEMATHUECKUX YTBEPIKIEHHUH (TIPSIMBIE U OT MPOTHUBHOTO),
MPOBOJUTH CAMOCTOSITENIbHO HECJIOJKHBIE JOKA3aTENbCTBA MATEMATUIECKHX (PAKTOB, BBICTPAUBATH

apryMeHTaLHUI0, IPUBOIUTH IPUMEPBI H KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE PACCY KICHUS,

— BBIOMpaTH cr1ocod peueHus yuebHoH 3amaun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHMS,
BbIOMpaTh HaNOOJIEe MOIXOMALINI C YIETOM CAMOCTOSATEIIBHO BBIACICHHBIX KPUTEPHEB).

Bba3oBble ucciaenoBaTebCKHe JeiiCTBHS:

—  HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEOBATENbCKII HHCTPYMEHT MTO3HAHUS; (OPMYJTUPOBATh
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIbHO YCTAHABINBATD HCKOMOE U
naHHOE, (POPMHUPOBATH THITOTE3Y, APTYMEHTHUPOBATH CBOO MO3ULIMIO, MHEHHE,

— TPOBOAMTD MO CAMOCTOSTENILHO COCTABIIEHHOMY IJIAaHY HECJIOXKHBIN AKCIIEPUMEHT, HEOOIBIIIOE
UCCJIeZIOBAHKE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro 00bEKTa, 3aBUCMOCTEl OOBEKTOB
MEXKIy COOOH;

—  CaMOCTOSITENbHO (hopMyTHpOBaTh 0OOOIIEHNUS 1 BBIBOABI IO PE3yJIbTATaAM MPOBEIEHHOTO



HaOJTFOIEH U1, UCCIIEOBAHUS, OIIEHUBAThH IOCTOBEPHOCTD MOJTyYE€HHBIX PE3YJIbTATOB, BHIBOJIOB U
00001IeHMI];

— MNPOTrHO3UPOBATH BO3ZMOKHOC PA3BUTUC MTPOLECCA, a TAKIKE BbIABUT'ATh IMPEATIONOKCHUA O €0
Pa3BHUTHHU B HOBbBIX YCJIOBUAX.

Pabora ¢ undopmanueii:

— BBIABJIATH HECAOCTATOYHOCTD U I/136bITOLIHOCTb PIH(l)OpMaL[I/II/Ij JaHHBIX, HeO6XOI[I/IMbIX AJI pCHICHUA
3aa4u,

— BBIOWpATh, AHATU3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALHIO PA3ITUIHBIX
BUJIOB U (hOPM NPEACTABICHNUS,

— BBIOHpaTh HOPMY MpencTaBieHs] UHOPMAIMH U HIUTFOCTPUPOBATH PEIIaeMbIe 33141 CXEMaMH,
auarpaMMamu, HHOH rpadukoil 1 uX KOMOMHALUSIMH,

— OLEHHMBATh HAI&KHOCTh HH(POPMALIMU TIO KPUTEPHSM, MPEIIJIOKEHHBIM YUUTENIEM HITH
copMyTHPOBAHHBIM CAMOCTOSITENILHO.

2) Vuueepcanvuvie KOMMYHUKAMUBHbLE OeiicmEUsi 00ecneuusaiom chopmMupoBaHHOCHb COYUATLHBIX
HABBIKOG 00YYAIOUUXCHL.
Oo0menue:

— BOCHPHUHUMATH U (I)OpMy.]'II/IpOBaTb CYyKA€HUA B COOTBCTCTBUU C YCIOBHUAMU WU LECIISAMU O6H_I6HI/I$[;
SAICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOK TOYKY 3PEHUA B YCTHBIX U MUCBMECHHBIX TCKCTAX, AABATH

MOACHCHUA 110 X0y PCLICHHA 3aa4i, KOMMECHTUPOBATDH HOHy‘{eHHbeI pPE3yabTaT,

— B Xoze 00CY>KAeHHs 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 0OCYKAaeMOi TeMbl, MPOOIIEeMBI, peraeMoi
3aa4y, BBICKA3bIBATh WICH, HALICJICHHbIE HAa IOMCK PEIIEHUs, COMOCTABISTh CBOM CYXKIOCHHS C
CYXXIEHUSIMH IPyTUX YYaCTHUKOB JHajora, OOHapy’>XKUBATh pPa3JIM4Me M CXOACTBO TO3WLUHA; B
KOPPEKTHOH (hopme popMyIHPOBATH PA3HOITIACHS, CBOU BO3PAKEHUS,

— TMPEACTAaBJATb PE3YJbTAaThl pEIIEHHUs 3aJa4dd, SKCIEPUMEHTAa, MCCIENOBAHUs, IPOEKTA,
CaMOCTOSITENIHO BBIOMpaTh (POpMaT BBICTYIUICEHHS C YUETOM 3a/1ad IPE3eHTAlUHd U OCOOEHHOCTEH
ay IUTOPUH.

CoTpyanmn4ecTBo:

— MOHHUMATh U UCIOJIb30BATh NMPCUMY LIIECTBA KOMaHI[HOfI u HHI[I/IBHI[yaJIbHOfI pa60TbI IMpUu pCIICHUA
yLIe6HbIX MATEMATHYCCKUX 3a4a4,

— TPUHHUMATh 11eJIb COBMECTHOM NESITeIbHOCTH, TUNIAHUPOBATH OPTaHU3ALMIO COBMECTHOM paboOThI,
pacrpenensaTh BUAbI padOT, JOTOBAPUBATLCS, OOCYKAATH MPOIIECC U pe3ybTaT padoTsr; 06001maTh
MHEHHS HECKOJIbKUX JIFOJIEH;

— yYacTBOBAaTh B IPYIIOBBIX (hopMax paboThl (00CykneHUs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI
up.);

—  BBIMOJHSATH CBOKO YacTb PabOThI U KOOPAUHUPOBATH CBOU IEHCTBUSI C APYTHMH WICHAMHU

KOMAaH/IbI,

— OLEHHMBATh KAYECTBO CBOETO BKJIA/Ia B OOIINH MPOAYKT MO KPUTEPHSIM, CHOPMYITHMPOBAHHBIM
Y4aCTHUKAMH B3aMMOJECHCTBU.

3) Vuueepcansnvie pecyiamuensie oelicmeus 06ecneyusaiom GopmMupoeantie CMuiCi0661X YCMAHOBOK U
JHCUBHEHHBIX HABBIKOG TUYHOCHI.

Camoopranmn3auus:



CaMOCTOSITENIbHO COCTABJISATD IUJIaH, AJITOPUTM PEIIEHHs 3a1a41 (HJTH €r0 4acTh), BBIOUPATh CIIoco0
pelIeHus C YI4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW HH(POPMALIH.

CaMOKOHTPOJIb:

— BJIaACTb criocobamMu CaAMOIMPOBEPKHU, CAMOKOHTPOJIA IPOLECCa U PE3YJIbTaTa PEIICHUA

MaTeMaTHYeCKON 3a/1a4u,

— NpPeIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTB [IPU PELICHUH 3a/1a41, BHOCUTb KOPPEKTUBLI B

JEeSITENIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEBCTB, HAWIEHHBIX OMIHMOOK, BBISIBIIEHHBIX TPYIHOCTEH,

— OLCHUBATb COOTBCTCTBUEC PE3YyJibTaTa ACATCIbHOCTU MMOCTaBJICHHOM eI U yCJIIOBUAM, OOBSICHSITD
NMPUYUHBI AOCTUXKCHUSA WK HEAOCTUKCHUSA LICJIN, HAXOOUTb OLHI/I6Ky, AaBaTb OLICHKY HpI/IO6peTéHHOMy

OIBITY.

HNPEJIMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTO Kypca « Ajredpay 7 Kjlacc JOJIKHO 00eCeYnBaTh JOCTHIKEHUE CIEAYIOIINX
NpeaMETHBIX 00pa30BaTeIbHBIX PE3YJIBTATOB:

Yuciia 1 BLIYHCTIEHUS

Haxonutb 3Ha4€HNs YUCIIOBBIX BBIPAXKEHHIA; MPUMEHSTh Pa3HOOOpa3Hble CIIOCOObI U MPUEMBI BEIYUCICHHS
3HaYeHHUH APOOHBIX BBIPAKEHUH, COEPIKAIIUX OOBIKHOBEHHBIE U JECITHYHBIE TPOOH.

[Tepexomuth OT OHOM (OPMBI 3AMUCH YHCET K APYToi (peoOpa3oBbIBaTh AECATUUHYIO 1pOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO 1POOB).

CpaBHHBATbh U yHOPSIIOUMBATh PALIIOHABHBIC YHCIA.

OKpyrisTh uncia.

BBIMOTHATE MPUKHUIKY W OLIEHKY Pe3yJIbTaTa BIMUCICHNUH, OLEHKY 3HAYEHUI YHCIIOBBIX BBIPAKEHUH.

BrIMoHATE AEHCTBUS CO CTETIEHSIMH C HaTyPaJIbHBIMH MOKA3aTEIISIMI.

[IpuMeHATh MpU3HAKU IETUMOCTH, PA3IOKEHUE HA MHOYKHUTEIH HATY PAJIbHBIX YHCE.

Pemars nmpakTHKO-OPHEHTHPOBAHHBIE 331a4H, CBS3aHHbIE C OTHOLICHUEM BEJIUYNH,
MPONOPLHUOHATBHOCTBIO BEJIMYUH, TPOLEHTAMH, HHTEPIIPETUPOBATh PE3yJIbTAThI PEIIEHH 3a/1a4 C YUETOM

OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIPaKeHHs

Ucnonp3oBarh anredpanyecKyro TEPMHUHOJIOTHIO U CHMBOJIMKY, IPUMEHATD €€ B TIPOLIECCE OCBOCHUS
y4eOHOro Marepuania.

Haxonutb 3HaueHus1 OyKBEHHBIX BBIPAXKEHHUH MPU 3aTaHHBIX 3HAUEHUSX MTEPEMEHHBIX.

BrimonHsaTh Mpeodpa3zoBaHus 1eJI0r0 BHIPAKEHUS] B MHOTOWIECH IIPUBEACHNEM ITOAOOHBIX ClIaraeMbIX,
PAaCKpPBITHEM CKOOOK.

BrInonHATE YMHOXKEHHE ONHOYJIEHa HA MHOTOWIEH M MHOTOYJIEHA HA MHOTOWIEH, TPUMEHSITh (POPMY JIbI
KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTU.

OcyuiecTBIATh Pa3IoKeHNE MHOTOWICHOB HA MHOXKHUTEIHN C TIOMOIIBIO BBIHECEHUS 32 CKOOKH 0011ero
MHOXKHUTEJISI, TPYMITHPOBKHU CJIAraeMbIX, TPUMEHEHHsI (POPMYJT COKPAIIEHHOTO Y MHOKEHHUSI.

[IpumeHATh MpeoOpa3oBaHUsI MHOTOUICHOB [Tl PELICHHS PA3JINYHBIX 33124 U3 MATEMAaTUKH, CMEKHBIX
MPEAMETOB, U3 PEabHON NMPAKTUKH.

Hcrnonp30Bath CBOMCTBA CTEMIEHEH C HATYPAIbHBIMHU MOKA3aTEISIMU AJISt TPEOOPa30BaHMSI BHIPAKEHUH.

YpaBHeHHUS] M HEPABEHCTBA



Pemats nuHelHbIE ypaBHEHUS C OJHON EPEMEHHON, MPUMEHSS MPABUIIA IEPEXOAA OT HCXOMHOIO
YPaBHEHHUsI K PaBHOCUIBHOMY eMy. IIpoBepsTh, siBiIs€TCA 1M YUCIO KOPHEM YPABHEHHUS.

[TpumeHsATh rpaduecKre METOABI PU PEIIEHUH JTMHEWHBIX YPABHEHUH U MX CHCTEM.

[TonOupaTe NpuUMepsI Iap YUCE, SIBISIOLINXCS PEIIeHHeM JHHEHHOTO YPaBHEHHUS C 1By MsI TIEPEMEHHBIMH.

CTpouTh B KOOPAUHATHOH IJIOCKOCTH IpadpK JIMHEHHOTO yPaBHEHHS C ABYMS IIEPEMEHHBIMH; MOJIb3YSCh
rpapuKOM, IPUBOIUTE MPUMEPHI PEIICHUS YPABHEHUS.

Pemarh cucteMel AByX JTMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMHU, B TOM YHUCIIE IPadUIECKH.

CocTtaBiaTh U pelaTh JUHENHHOe ypaBHEHNE UM CUCTEMY JIMHEMHBIX yPaBHEHUH O YCJIOBHUIO 3a/1a4H,

HHTEPNPETUPOBATD B COOTBETCTBUU C KOHTCKCTOM 3aJa1u HOJ'Iy‘lGHHbeI peE3yabTar.

Koopaunartel u rpaguxu. @yHKuun

H300pakaTh HA KOOPAMHATHOHN MPSIMON TOYKH, COOTBETCTBYIOIIUE 3aJTaHHBIM KOOPAMHATAM, JIy4H,
OTPE3KHU, MHTEPBAJIb, 33 MICHIBATH YHCIOBbIC MPOMEKYTKH Ha aNreOpandeckoM si3bIKe.

OTMedaTh B KOOPIAWHATHOH MIIOCKOCTU TOYKH I10 33JaHHBIM KO OPAMHATAM, CTPOHUTD IpaprKu JTHHEHHBIX
¢ynxauii. Ctpouts rpaduk Gynkumu y= 1 xL.

OnwuceIBaTh ¢ TOMOLTBIO (PYHKUNI H3BECTHBIC 3aBUCUMOCTH MEXKY BETMYMHAMHU: CKOPOCTD, BPEMs,
paccTosiHue; IIeHa, KOJMYECTBO, CTOMMOCTD; MTPOU3BOAUTENILHOCTD, BpeMsi, 00BEM padOoThL.

HaxonuTe 3HaueHue QpyHKIUH 110 3HAYSHHIO €€ apTyMeHTa.

[TornmaTte rpaduueckuii cnocod NpeacTaBICHUs U aHAIN3a HH(POPMALMHY; U3BJIEKATh U HHTEPIIPETUPOBATh
WH(POPMALIHIO U3 rPa(QUKOB PEANTbHBIX MMPOLIECCOB M 3aBUCUMOCTEH.















YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHHUKA

Yacte 1: Mopakosuu A.T'.; Yacts 2: Mopnkosuu A .I'. u npyrue; noa penakuneit Mopakosuua AT,
Anrebpa (B 2 yactsix), 7 kiacc, O0mecTBo ¢ orpaHnueHHOi oTBeTcTBeHHOCThIO "MOLl MHemo3nHa";
Beenure cBOI BapUaHT:

METOANYECKHWE MATEPUAJIbI UIA YUUTEJIA

Yacte 1: Mopakosuu A.T'.; Hacts 2: Mopnkosuu A.I'. u npyrue; nog penakuneit Mopakosuua AT,
Anrebpa (B 2 yacTtsix), 7 kiace, O0mecTBo ¢ orpaHn4eHHO oTBeTcTBeHHOCTHIO "MOLl MHuemo3uHa";

DU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU UHTEPHET
http://school-collection.edu.ru, https://resh.edu.ru/



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O NTIPOLHECCA

YUYEBHOE OBOPYJIOBAHUE

Jlocka, KOMITBIOTEP, POEKTOP, JINHEHKa MeTpoBasi, yronbHUK (30 - 60), yronbHuk (45 - 45), TpancnopTup,
LIUPKYJIb

OBOPYJAOBAHME /UIA MPOBEAEHUA JIABOPATOPHBIX H IPAKTUYECKHUX PABOT
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