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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa gBIsSETCS OJTHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEr0 00pa30BaHMs: OHA
o0ecrieunBaeT U3ydeHHe APYruX JUCIUIUINH, KAK €CTECTBEHHO-HAyYHOT 0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl TIPOJIOJKEHUST 00pa30BaHMs U B IIOBCETHEBHOW YKHU3HH.
PasButue y o0y4aromuxcs Hay4HbIX IPEACTABICHUN O IPOUCXOXKICHUH U CYIIIHOCTH
anreOpandyecknx abCcTpakuui, cnocode OTpaXeHUs MaTEeMaTHUECKOW HAyKOH SIBICHUH 1
IPOIIECCOB B MIPHUPOJIE U OOIIECTBE, POIH MATEMAaTHIECKOTO MOJICITMPOBAHNUS B HAYIHOM
MO3HAHUU H B IPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB
MBIIUICHHS], HEOOXOAUMBIX JUIS a[aNTallid B COBPEMEHHOM U poBoM obriecTe. M3yuenue
anreOpbl 0OecreunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATH, HAXOJUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUIHOCTHU MBIIIICHHS, CIIOCOOHOCTH apryMEHTUPOBAHO OOOCHOBBIBATH CBOM
JICMCTBUS M BBIBOJIBI, (POPMYITMPOBATH yTBEp K AeHUs. OCBOCHHE Kypca ainreOpsl o0ecrieynBacT
pa3BUTHE JOTHYECKOTO MBIIUICHHS 00YJaIONIMXCs: OHU UCIOIB3YIOT ACTyKTHBHEIE U
UHIYKTHBHBIE PacCyXJICHHsI, 0000IIeHNE U KOHKPETH3AINIO, A0CTparupoOBaHNUEe M aHAIOTHUIO.
OOyueHnue anredpe npeanoaracT 3HaYUTEIbHBINH 00BEM CaMOCTOSITEIIBHON JIEITEITLHOCTH
00y4aroIuXCsi, TOITOMY CaMOCTOSITEIILHOE PEIICHHE 3a]1ay SIBJISICTCS pealln3alueii
JeSITeIbHOCTHOTO MPUHIIUATIA O0YYCHUSI.

B crpykrype nporpamMmmsl yueOHOro Kypcea «Anredpa» 1Jis OCHOBHOTO OOIIETO
00pa30BaHMUs OCHOBHOE MECTO 3aHUMAIOT COAEPIKATEIbHO-METOJMUECKue TUHUN: «Yncna n
BBIYUCIICHUSI», «AJITeOpandecKie BEIPAKECHUS», «Y PaBHEHUS U HEPABEHCTBA», «DyHKIHIY.
Kaxxnas 13 3TuX coliepKareabHO-METOIMYCCKUX JIMHUIA Pa3BUBACTCS HA MPOTSDKEHUH TPEX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYS C IPYTHMH €ro JMHUSIMH. B X0/1e n3ydenus yueOHOTo Kypcea
00y4aromuMCs PUXOAUTCS JIOTHUECKU PACCYKIATh, UCIIOIB30BATh TEOPETHKO-MHOKECTBEHHBIN
S3bIK. B CBsI3U ¢ 3THM B IpOrpaMMy y4eOHOT0 Kypca «AJredpay» BKIIFOYCHBI HEKOTOPBIE OCHOBBI
JIOTMKH, IPEJICTaBJICHHbIE BO BCEX OCHOBHBIX pazjiesiax MaTeMaTHUeCKOro 00pa3oBaHus U
CTIIOCOOCTBYIOIIHE OBJIAJCHUIO 00YYAOIIUMHUCS OCHOB YHUBEPCATHHOTO MaTEMATHIECKOTO
s3pika. CojiepkaTeIbHON U CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOT0 Kypca «Anredpay sBIIsSeTCs
€ro MHTETPUPOBAHHBINA XapakTep.

Copneprxanue TMHAN «HuCla M BBIYUCIEHUS» CIIY>KUT OCHOBOMH JUTsl JalIbHEHIIero
U3yYEHHS] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y O0YUAIOIIMXCS JIOTHIECKOTO MBIIIUICHUS,
(bOpMHPOBAHNIO YMEHUS TTOJIb30BATHCS AITOPUTMAMH, & TAKXKE TPUOOPETEHUIO TPAKTHIECKUX
HaBBIKOB, HEOOXOJJUMBIX JJISl TOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMs CBA3aHO C PAlMOHAIBHBIMU U UPPALIMOHAIIBHBIMU YHCIIAMH,
(dbopMHUpPOBaHUEM MPECTABICHUN O IEUCTBUTEIHLHOM YHUCIIE. 3aBEPIICHUE OCBOCHHS YUCITIOBOM
JMHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Copneprxanue IByX aareOpandeckux JUHUNA — «Are0pandeckue BhIpaKeHUs» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHUIO Y 00YUAIOIIUXCS
MaTeMaTHYECKOTO anmapaTa, He0OX0IUMOTO ISl pEIIeHUs 3a/1a4 MaTeMaTHKH, CMEXHBIX
NPEIMETOB M MPAKTUKO-OPHEHTUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus
y4eOHBII MaTepuall TPYIIUPYETCss BOKPYT pallMOHANBHBIX BhIpaKeHHH. Anredpa
JIEMOHCTPHUPYET 3HaUEHUE MAaTEMAaTUKU KaK A3bIKa JUIsl TIOCTPOEHUS] MaTEMaTUYECKUX MOJETIeH,
OTIMCaHMSI TTPOIIECCOB | SIBJICHUI PEeabHOTO MUpa. B 3a1a4un 00ydeHus anredpe BXOIST TaKkxKe
JabHEHIIee pa3BUTHE ATOPUTMUYECKOTO MBIIIICHHS, HEOOXOIUMOT0, B YACTHOCTH, IS
OCBOCHHMSA Kypca MH(OPMATHKH, U OBJIAICHUE HaBbIKAMHU JIeTyKTUBHBIX PACCYXICHUI.



[IpeoOpazoBanre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CITOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Conepxanne QyHKIMOHATBHO-TPAPUIECKON JTMHUH HAIEJICHO HA MTOJTYyICHUE
00yJaromuMHUCs 3HaHUK O QYHKIUAX KaK BOKHEHIICH MaTeMAaTHYECKON MOJICIH JUIsl OTIMCAHHS
U MCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBIICHUI B IpUpoie U obmiecTBe. M3yuenue
MaTepHala crocoOCTBYET Pa3BUTHIO Y 00YUaIOUIMXCSl YMEHHS UCTIOIb30BATh Pa3INUHbIC
BBIpa3UTENIbHBIC CPE/ICTBA SI3bIKA MATEMATUKU — CIIOBECHBIE, CHMBOJIMUECKHUE, rpaduiecKue,
BHOCHUT BKJIaJl B JOPMHUPOBAHUE MTPEICTABICHHIA O PO MATEMAaTHKU B PA3BUTHH IUBUIIN3ALUU
U KYJIBbTYPHI.

CornacHo yueOHOMY IUIaHy B 7 KJIacce M3ydaeTcs yueOHbIi Kype «Anredpay, KOTOPbIi
BKJTIOYAET CIIEAYIOIINE OCHOBHBIE pa3/ieibl coaepkanus: «Hucia u BIYUCICHUSY,
«AnredpanydecKue BHIPAKEHHS», «Y paBHCHUS U HEPABCHCTBAY, «DYHKIIUNY.

Ha n3zyuyenue yue6HOTO Kypca «Anredpa» orBoautcs B 7 kiacce — 102 yaca (3 yaca B
HEJIEII0).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IIEPEXO0]T OT OAHOM (POPMBI 3amucu Ipodeii K
apyroi. [IoHATHE paMOHAIBHOIO YHCIIA, 3alIUCh, CPABHEHUE, YIIOPAJ0YNBAHUE PALIMOHAIIBHBIX
yucen. Apudmernueckue 1eHCTBUA ¢ pallMOHAIbHBIMU YnciaMu. Pemenue 3a1a4 U3 peaabHon
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

Crenenb ¢ HaTypaJIbHBIM NIOKa3aTeJIeM: ONpeIeIeHne, IPeodpa3oBaHNe BHIPAKEHHH Ha
OCHOBE OTIpe/ICTICHHUS, 3aIMCh 0OIBIINX Ynce. [IpoenTsl, 3anKch MPOIEHTOB B BUJE IPOOH U
JpoOu B BUJIE NPOLIEHTOB. Tpu OCHOBHBIE 3a7jauil HAa IPOLIEHTHI, PELICHUE 3a/1a4 U3 pealbHOI
IIPAKTUKU.

[TpuMeHeHre TPU3HAKOB I€IMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATYpaIbHbIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLIMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUS

ITepeMeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonyCcTUMBbIE 3HAUEHHUS
nepeMeHHbIX. [IpecTaBienue 3aBUCUMOCTH MEXKAY BETMIMHAME B BUE (POPMYIIBL.
Brraucnenus o popmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAXECHHUN, TOXKIECTBEHHO PaBHbIC
BBIpa)KEHUSI, [TpaBUiIa IPeo0Opa30BaHUs CYMM M IIPOU3BEICHUMN, IPaBUIIa PACKPBITHS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHbBIM I10Ka3aTeIeM.

OpHowienbl 1 MHOTrOWwIeHbl. CreneHb MHOrowieHa. CloXeHNe, BBIYUTaHUE, YMHOKEHUE
MHOTr04JI€HOB. POpMyJIbl COKPAILEHHOTO YMHOKEHHU: KBaJpaT CyMMBI U KBaJpaT pa3HOCTH.
®dopmyia pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHMEe, KOPEeHb YpaBHEHHUS, IpaBUiia MpeoOpa3oBaHUsl ypaBHEHUS], pABHOCUIILHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHE C OAHOU IIEPEMEHHOM, YUCIIO KOPHEHN JINHEWHOIO YPaBHEHU,
pelieHre TMHEWHbIX ypaBHeHU. CocTaBleHUe YpaBHEHH 10 yCIOBHIO 3a1aul. Pemenue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHoe ypaBHEHUE C IByMs IEpEMEHHBIMU U ero rpaduk. Cucrema JByX JMHEHHBIX
yYpaBHEHMI ¢ IByMsI llepeMeHHbIMU. Pelienne cucteM ypaBHEHHH criocoO0OM MMOICTAaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jayd ¢ TIOMOIIBIO CUCTEM ypaBHEHUH.

DOyHKIUHA

Koopaunara Touku Ha npsMoi. YuciioBele IpoMexyTKH. PaccTossHre Mexay AByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[MpsmoyronbHas cucrema koopauHat, ock OX u Oy. AGcmrcca 1 OpJHATA TOYKH Ha
KOOpAMHATHOM miiockocTu. [Ipumeps! rpadukoB, 3agaHHbIx popmynamu. UreHue rpadukos
peanbHbIX 3aBucuMocTeil. [Tonsatue Gynkmun. I'papux Gynkiuu. CBoiicTBa HyHKIMHA.
Jluneitnas gynkuws, e€ rpaduk. ['paduk pynkuun y = [X|. [padudeckoe perenue TMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pPe3yJIbTATBI OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca «Anredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECa K MPOIUIOMY U HACTOAIIEMY POCCUMCKONW MaTEMATUKH,
LEHHOCTHBIM OTHOLLIEHUEM K JIOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUNCKOMN
MaTEeMaTUYeCKOU HIKOJIbI, K UCTIOIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HAyKaX U MPUKIAJIHBIX
chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakJaHUHA U PealTU3alli €To TpaB,
MPEACTABICHUEM O MaTEMAaTUUECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPAKIaHCKOTO o0IIecTBa (HalpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO AITHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHU N
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTMUBHOE€ Y4acCTHE B PEIICHUH NMPAKTUUYECKUX 3a7a4 MaTeMaTU4ECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYECKOT0 00pa30BaHus Ha MPOTSHKCHUHU BCeH
JKU3HM JIJ1s1 YCTICIIHON TPO(ECCHOHAIBHON JEATENHbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM U TTOCTPOCHUEM UHAMBUIYAILHON TPACKTOPUH 00pa30BaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K AIMOIIMOHATIBHOMY U ACTETUYECKOMY BOCTIPUSTHIO MATEMATUUECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKICHUIM, YMEHUIO BUIETh MAaTEMAaTHUIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIINEN B IEITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX ITPEICTABICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPO/IBI U OOIIECTBA, TOHUMAaHUEM
MaTeMaTHYeCKON HayKU KaK cepbl YeTOBEUECKOM 1eATEeTbHOCTH, STANIOB €€ Pa3BUTHUS U
3HAUMMOCTH VISl pa3BUTHS LIUBUIIM3ALMH, OBJIAJICHUEM A3bIKOM MaTEMaTUKH U MATEMAaTHYECKOU
KYJIbTYpOH KaK CpeICTBOM MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHIITMMU HaBbIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) ¢pusuveckoe BocnuTanue, GopMupoBaHme KyJbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TIPUMEHSTH MaTEMAaTHIECKHUE 3HAHUS B UHTEPECAX CBOETO 37I0POBBSI,
BEJICHUS 37I0pPOBOTO 00pa3a )KU3HH (3JI0pPOBOE MUTAHKUE, COATAHCHPOBAHHBIN PEXKHUM 3aHATUN U
OTJIbIXa, peryisipHas (pu3nueckas akTUBHOCTH), C(hOPMHPOBAHHOCTHIO HAaBBIKA pedekcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAINEH Ha MPUMEHEHNE MaTEeMAaTHUYECKUX 3HAHUH IS pEIIeHUs 3a/1a4 B 00JIaCTH
COXPAHHOCTH OKpPYXalollel Cpe/ibl, INITAHUPOBAHUS TTOCTYIKOB U OLEHKH MX BO3MOKHBIX
MOCTIEACTBHM JIsI OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHMEM TII00AIEHOTO XapaKTepa HKOJIOTHUECKUX
npo0JieM U myTel X peleHus;



8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTBHIO K ,Z[CI>'ICTBPISIM B YCJIOBHUAX HeOHpeZLGJIéHHOCTI/I, MOBBIIICHUIO YPOBHA cBOEH
KOMIICTCHTHOCTH YCPE3 MPAKTUUCCKYIO ACATCIIBHOCTD, B TOM YHCJIC YMCHUC YUUTHCA Y APYTHUX
JI0JIeH, IpHOoOpeTaTh B COBMECTHOM J1eATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHLIUU U3

OIIBITA JPYTUX;
HE00X0IMMOCTBIO B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM YHciie (OPMYINPOBAThH HJIEH,
HOHATHS, TUIIOTE3Bl 00 0OBEKTaX U SIBJICHUSX, B TOM YHCIIE paHEee HEM3BECTHBIX, OCO3HABATh

Jne(QUIUTHl COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;
CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILMIO, BOCIIPUHUMATH CTPECCOBYIO
CHUTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATH IPHHUMAEMBIE PEIICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.
METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeCTBUA

Ba3oBble Jlornuyeckune aeicTBUs:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN MAaTEMAaTUYECKUX OOBEKTOB,
HOHATHUH, OTHOILIEHUH MEXy TOHATUAMHU, (POPMYIUPOBATH ONPEICIICHUS TOHATUH,
yCTaHaBJIMBATh CYILECTBEHHBIH NMPU3HAK KJIacCU(PUKALIUK, OCHOBAHUS JUIsl 00001IeHNs
Y CpaBHEHUS, KpUTEPUHU IIPOBOJAUMOIO aHAIN3a;

BOCIIPMHUMATh, (HOPMYIUPOBATh U MPE0OPa30BbIBATE CYXK/ICHUS: YTBEPAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIEC U 00IINE, YCIOBHEIC,

BBISIBJISITH MATEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUHs B (paKTax,
JTaHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX, IPeIaraTh KPUTEPUH JJIs1 BBISIBICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHii;

JIeJ1aTh BBIBOJIbI C MCIIOJB30BAaHNEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3z0bupath JOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKIECHUH (TIPSMBIE U OT
HIPOTUBHOTO), IPOBOJUTH CAMOCTOSITENILHO HECIIOKHBIE I0KA3aTeNIbCTBA
MaTeMaTUYeCKUX (aKkTOB, BHICTPAUBATh apryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crioco0 pemeHus yueOHoM 3a1auu (cpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIOUpaTh HanboJsee MOAXOASAMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

MCII0JIb30BaTh BOMPOCH! KaK MCCIIEN0BATENbCKUII HHCTPYMEHT MO3HAHMUS,
(bopMynHpOBaTH BOIIPOCHI, GPUKCUPYIOLIUE TPOTUBOPEUNE, MPodiIemy,
CaMOCTOSITENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, POPMUPOBATH THIIOTESY,
APTrYMCHTUPOBATH CBOIO MO3HUIIUIO, MHCHUC,

MIPOBOJAMTH 10 CAMOCTOSATEIHHO COCTABIEHHOMY TUIaHY HECJIOKHBIH SKCIIEPUMEHT,
HEeOO0JIbIII0E HCCIIEI0BaHUE TI0 YCTAaHOBICHUIO 0COOEHHOCTENH MaTeMaTUYECKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOO;

CaMOCTOSTENIbHO (hOpMYIUPOBATH 000OIIEHHS M BBIBOJIBI IO PE3YIbTaTaM
pOBEIEHHOI0 HAOIIOIEHUS, CCIIE0BAHMS, OLIEHUBATh JOCTOBEPHOCTH MOJTyYEHHBIX
PEe3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



MMPOTrHO3UPOBATH BO3BMOXKHOC Pa3BUTHUC NPOUCCCA, a TAKIKC BBIABUTATH MMPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJOCTATOUHOCTh U MU30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOHpaTh, aHATU3UPOBAThH, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIHIO
pa3INYHBIX BUAOB U (POPM IpeACTaBICHUS;

BbIOUpaTh PopMy MpecTaBiIeHHs] HHPOPMAIMK U WLTIOCTPUPOBATH pelIaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh HH(OPMAIMH IO KPUTEPHSIM, PEATIOKEHHBIM YUUTEIIEM HITH
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPHHUMATh U (DOPMYIHPOBATH CYXKIEHUS B COOTBETCTBUHU C YCIOBHSIMHU U IEIISIMH
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3pEHHs B YCTHBIX U
IIMCbMEHHBIX TEKCTAX, 1aBaTh NOSCHEHHUS 110 X0y PEIICHUS 3a1a4l, KOMMEHTHUPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0/1€ 00CYX/IeHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBbI, IPOOIIEMBI,
peraeMoil 3a1a4u, BbICKa3bIBaTh UJIEH, HALIEJICHHbBIE HAa TOMCK PELICHMUS,
COIIOCTABJIATh CBOU CYXIECHHUS C CYKICHUSAMH IPYIMX y4aCTHHUKOB JAHMAJIOra,
oOHapyKUBaTh pa3IMyMe U CXOJICTBO MO3ULMMN, B KOPPEKTHO! dopme HopMyIupoBaTh
pa3HoOIIacusi, CBOM BO3PaKEHMUS,;

IIPEJICTaBIISITh PE3YJILTAThl PEIICHUS 3aJa4l, DKCIIEPUMEHTA, UCCIIEN0BaHus, IIPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (hOPMAT BBICTYIUIEHUS C YUETOM 3a]1a4 IPE3EHTALUU U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI
IIPU peIIeHNN y4eOHbIX MaTEMaTHUECKUX 3ajiay;

NPUHUMATH L[€JIb COBMECTHON JAESITeIbHOCTH, TUIAaHUPOBATh OPraHU3aIMi0 COBMECTHOM
paboTBhI, pacrpenesaTh BUAbI paboT, J0rOBapUBaThCs, 00CYKAATh IMPOLIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBATh B TPYIIOBBIX (hopMax padoThl (00Cyk1eHUsI, 0OOMEH MHEHUSIMU,
MO3TOBBIE IITYPMBI U JIPYTHUE), BBIITOIHATH CBOIO YAaCTh pabOThI U KOOPAUHUPOBATh
CBOM JICHCTBUS C IPYTUMH YJI€HAMHU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIA/1a B
00N MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIEHO COCTAaBIISATh IUIaH, AJITOPUTM PEILeHHs 3a]1au (MM €ro 4acTh),
BBIOMPATH CIIOCO0O pelIeHHs ¢ YIETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBaTh U KOPPEKTUPOBATh BApUAHTHI PELLIEHUN C yUETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJIS ITPOLIecca U pe3yJibTaTa pelIeHHs
MaTeMaTUYECKOM 3a/1auu;

MPEIBUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPY PEUICHUH 3a]1a4l, BHOCHTh
KOPPEKTUBHI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENTLCTB, HAMIEHHBIX OLITHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH IIOCTABJICHHOMN L€ U YCIIOBUSIM,
OOBSICHATh NIPUYHMHBI JOCTHXKEHUS UM HEAOCTHKEHMS LIeJIN, HAXOUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K xoHiy o0yuenus B 7 Kjacce 00yJaromUIACs MOIyYUT CIECTYIOIIUE TPEIMETHbIC
pE3yJIbTaThL:

Yucia 1 BLIYMCICHHUA

BeinonHATe, coueTast ycTHbIE M MUCbMEHHbIE TPUEMBI, apudMeTHUeCKue 1eHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTte 3Hau€HUs YUCIOBBIX BBIPAXKEHUH, IPUMEHSATH pa3HO0Opa3HbIE CIIOCOOBI U
pUEMBI BEIYMCICHHS 3HAYCHUH IPOOHBIX BBIPAXKEHUH, coJlepKaluX OObIKHOBEHHbBIE U
JeCATUYHbIE JPOOH.

[TepexoauTh OT OJHOM (POPMBI 3aIUCH YUCEI K APYror (IIpeoOpa3oBbIBATh AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATHUYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh uncna.

BbInonHATE NPUKUAKY U OLIEHKY pe3y/bTaTa BEIUUCICHUM, OLIEHKY 3HAU€HUN YHCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpajIbHBIMU OKA3aTEISIMHU.

[TpyuMeHATH NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pematb npakTuko-OpueHTUPOBaHHbBIE 3a]]a4H, CBA3AHHBIE C OTHOLICHUEM BEJIUYHH,
IPONOPLUOHAILHOCTHIO BEIMYMH, TPOLIEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHMS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0o MaTepHana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHyst LENOT0 BEIPAXKEHNU B MHOTOWIEH NTPUBEIEHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOKEHHE OIHOW/IEHA HA MHOTOWIEH M MHOTOWIEHa Ha MHOTOUJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ja0KEHNE MHOIOWIEHOB HA MHO>KUTEIH C TIOMOIIBIO BEIHECEHHUS 3a
CKOOKHM 00I1IEr0 MHOXHTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHs (POpMYIT COKPALIEHHOTO
YMHOXEHHUS.

[TpumeHsTh peoOpa3oBaHMsI MHOTOWIEHOB JJISl PELIEHMsI pa3IMYHbIX 33]a4 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH [TOKa3aTeNsIMH [T TpeoOpa3oBaHus
BBIPAKCHUIA.

YpaBHeHUs1 M HEpaBEHCTBA

PemaTs nuHelHbIE ypaBHEHUS C OJHON NIEPEMEHHOM, TPUMEHSS IpaBUiIa Iepexoaa oT
MCXOJHOIO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsiTh, SIBIISETCS JIM YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpuMepsl Map YMCe, ABISIOIIUXCS PEIIeHUEM JIMHEHHOTO YPABHEHUS C IByMs
[IEPEMEHHBIMM.

CTpouTh B KOOPAWHATHOH IJIOCKOCTH T'padyK JIMHEHHOTO YpaBHEHHS C ABYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarts cucremsl IByX JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMH, B TOM YHUCJIE
rpadu4ecKy.

CocTaBisITh U pelaTh JIMHEHHOE YPaBHEHHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUM 110
YCIIOBUIO 33[1a4M, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MTOJIyYECHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarh Ha KOOPAMHATHOM MPAMON TOUKH, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alIMChIBATh YACIIOBbIE IIPOMEKYTKU Ha
areOpanyeckoM s3bIKe.

OtMmeuats B KOOpAMHATHOM TIOCKOCTH TOUYKH I10 33/1aHHBIM KOOPJIMHATaM, CTPOUTh
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKINH Y = [X|.

OnuceIBaTh ¢ TOMOLIBIO (PYHKIUI U3BECTHBIE 3aBUCMOCTH MEX/Ty BETMUMHAMM:
CKOPOCTb, BPEMs, pPaCCTOSIHUE, LIEHa, KOJIMYECTBO, CTOMMOCTD, IIPOM3BOAUTEIBHOCTD, BPEMS,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cocod npeacTaBlIeHUs U aHaIu3a MH(POPMaLuK, U3BJIEKaTh U
UHTEPIPETUPOBATH UHPOPMALIMIO U3 TPaQUKOB pealbHbIX IPOLIECCOB U 3aBUCUMOCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne HaumenoBaHue pa3iesioB U
n/n  TeM NPOrpaMmbl

Yucna 1 BEIUKCIIEHU.
Pannonansunie uncna

KoaunuecTBO 4acoB

Kontpo
Bcero  abHbIE

padoThI
25 1

DJIeKTPOHHbIE
(undposbie)

oOpa3oBaTe/ibHbIE

pecypchl
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CIIMCOK HTOTOBBIX
JIAHUPYEMBbIX
pe3yJbTaToB ¢
yKa3aHHeM 3TarnoB
ux (popMUpPOBaAHMS

BeimnonuaTe, coyeras
YCTHBIE U
IIMCbMEHHBIE
MPUEMBI,
apupMeTHyeCcKHe
JIEHUCTBHS C
paroHaIbHBIMU
YHCIIaMHU.
Haxonuts 3HaueHus
YHCIIOBBIX
BBIPAKECHH,
IIPUMEHSITH
pa3HooOpa3HbIe
C1ocoObI ¥ MPUEMBI
BBIUHCIICHUS
3HA4YEeHUH TPOOHBIX
BBIPAKECHU,
coJieprKalnx
OOBIKHOBEHHBIC
NECATUYHBIE TPOOH.
IIepexoauth OT
OJIHOH (OpMBI

Crnoco0 oneHKn
HTOr0BbLIX
ILUIAHUPYEMBIX
pe3yJibTaToB

YcTHBI onpoc;
pelieHue
y4eOHBIX U
PaKTUKO-
OpPUEHTHUPOBAHH
BIX 33/1aY;
KOHTPOJIbHAS
pabora,
CaMOCTOSITENIbHA
s padora,
TECTUPOBaHUE.
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3aIMCH YUCEeT K
Apyroi
(mpeobpa3oBbIBATH
JIECATUYHYIO 1pO0b
B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B
JECATUYHYIO, B
YaCTHOCTH B
OECKOHEUHYIO

JIECATHUYHYIO IPOOB).

CpaBHUBaTh U
YIOPSA0YUBATh
paloHaIbHbIE
qucia.

OxpyrisaTh uucna.
Pemate npaktuko-
OpUEHTUPOBAHHBIE
3aJ1auM.

AnrebpanuecKue BhIpaXKEHUS

27

bubnuoreka [IOK
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Haxonute 3HaueHus
OYKBEHHBIX
BBIPAKECHUH IIPU
3aJaHHBIX
3HAUYCHUSIX
MIEPEMEHHBIX.
BeinonuaTh
npeoOpa3oBaHUs
LIEJIOTO BBIPAKECHUS
B MHOT'OUJIEH
MIPUBEJICHUEM
MOJO0HBIX

VYceTHBIN onpoc;
peleHue
yueOHBIX U
MPAKTHKO-
OpUEHTUPOBAHH
BIX 3a7a4;
KOHTpPOJIbHAA
pabora,
CaMOCTOSITENIbHA
s pabora,
TECTUPOBAHUE.
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CJIaraeMbIX,
PacKpbITHEM CKOOOK.
BeinonusaTe
YMHOXXEHUE
OJIHOWICHA HA
MHOTOYJIEH U
MHOTOYJICHa Ha
MHOTOYJICH,
MPUMCHSITh
dbopMyIbl KBaapaTa
CYMMBI U KBaJpaTa
Pa3HOCTH.
OcCy1IecTBISITh
pas3ioxKeHue
MHOTOYJICHOB Ha
MHOKHUTEIH C
TTOMOIIIHIO
BBIHECEHHUS 3a
CKOOKH 00111eT0o
MHOKHUTEJS,
TPYIITHPOBKA
CJIaraeMbIX,
MPUMEHEHUS
bopmyn
COKPaIIEHHOTO
YMHOXKEHHUS.
IIpumMeHATH
npeoOpa3oBaHUs
MHOTOYJICHOB JISI
pElIeHUs Pa3InYHbIX
3aj1a4 u3




MaTeMaTHKH,
CMEXHBIX
MIPEIMETOB, U3
peanbHON NPAKTUKHU.
Ucnonp3oBarh
CBOICTBa CTENEHEH C
HATypaJIbHBIMU
MOKa3aTeJISIMU J1JIs1
npeoOpa3oBaHUs
BBIPAYKECHUIA.

YpaBHEHHs 1 HEPABEHCTBA

20
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Pemate nuHenHbIe
YPaBHEHHUS C OJJHOU
MIEPEMEHHO,
IIPUMEHSIS TpaBuia
repexoa oT
UCXOJIHOTO
YPaBHEHHUS K
PaBHOCHIIBHOMY
emy. [IpoBepsTs,
SABJISIETCS JIM YUCIIO
KOPHEM ypaBHEHUS.
IIpuMeHATH
rpaduyeckue
METO/JIbI IPU
pELIEHNN JIMHEHHBIX
YPAaBHEHUU U UX
CHCTEM.
[Ton6upate
IIPUMEPBI Iap YUCEIL,
ABJISIOILNXCS
penieHueM

VYceTHBII onpoc;
pereHue
yueOHBIX U
IPaKTUKO-
OpPUEHTUPOBAHH
BIX 3a/1a4;
KOHTPOJIbHAS
pabora,
CaMOCTOSITENIbHA
g paborta,
TECTUPOBaHUE.
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Koopaunats! u rpaduxu.
DyHKIMHU

24

bu6mmoreka [IOK
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JIMHEMHOTO
YpaBHEHUS C IBYMsI
MIEPEMEHHBIMU.
Ctpouts B
KOOPJAMHATHOMN
MIJIOCKOCTH rpaduk
JIMHEMHOTO
YpaBHEHUS C JBYMSI
MepEMEHHBIMH,
MOJIb3YSICh
rpadgukom,
MIPUBOAUTH PUMEPHI
perieHus
YpaBHEHHUS.

PemraTes cucreMsl
JIBYX JIMHEWHBIX
YPaBHEHUH C ABYMsI
MEpEMEHHBIMH, B
TOM YHCJTIC
rpaduyecku.

N3o6paxath Ha
KOOPAMHATHOU
IIPSAIMOM TOYKH,
COOTBETCTBYIOILINE
3a/IaHHBIM
KOOpJHUHATAM, JTy4H,
OTpPE3KH,
WHTEPBaJIbI,
3aMUChIBaTh
YUCIIOBbIE
MPOMEXYTKH Ha

YeTHBIN 0o1poc;
penieHue
yueOHBIX U
NPAaKTUKO-
OPHUECHTHUPOBAHH
BIX 3a/1a4;
KOHTpPOJIbHAA
paborta,
CaMOCTOSATENIbHA
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5 [ToBTOpeHue u 0600IICHNE

bu6mmoteka [IOK
https://m.edsoo.ru/7f415b90

aredpandaeckomM
SI3BIKE.

s pabora,
TECTUPOBAHUE.

YcrTHbIN onpoc;
pelieHue
y4eOHBIX 1
MPAKTUKO-
OpUEHTUPOBAHH
BIX 33]1a4;
KOHTPOJIbHAS
pabora,
caMoCTOsITeNIbHA
sl pabora.

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102
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