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PaccmoTpeHo Ha 3ace/laHuu
11€1arOrMYecKoro coeTa npotokos Ne2 ot

«28» aprycra 2021 r
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IpenonaBanue npeameroB «MatemaTHka» B 5-6 kiaccax, «Anredpay, «['eoMeTpus» B 7-9 kiaccax OCYIIECTBISETCS B COOTBETCTBHH C yUeOHBIM IIaHOM JUTst 5-9
KJIACCOB MYHHIIMTIATHHOTO OIOKETHOTO oO0meobpa3zoBaTensHoro yupexaeHus «Hmkae-KadeeBckass ocHOBHasi o0mieoOpa3oBaTenbHAs MIKOJIAa» AJBKEEBCKOTO
MyHununansHoro paiona PT na 2021-2022 yueOHBbIi TOA ,COrTIACHO KOTOPOMY Ha M3yYeHHE MPEAMETOB OTBOAUTCS CIEAYIolIee KOJTMUECTBO YaCOB: MaTeMaTHUKH 5
4acoB B Hezelto,175 yacoB B 1o B 5-6 kitaccax, anreOpsl 3 yaca B Hepento 105 wacoB B o B 7-8 kiaccax,102 waca B 9 kiacce,reomerpun 2 daca B Heaeno 70
4acoB B ToA B 7-8 Kiaccax, 68 qacoB B roj — B 9 kiacce.B memnsix BeIONHEHUS cOAepKaTeIbHON YacTH MPOrpaMMHOTO MaTepraia BO3MOXKHO YIUIOTHEHHE.
PaGouas mporpaMma opueHTHPOBaHA Ha MCIIOJIb30BaHUE YICOHUKOB:
5 knacc: Ilox penakuueii I'.B.J[lopodeena, 1.®.11lapeiruna, Mocksa «lIpocsemenue» 2015.
6 knacc: I'.B. Jlopodees, N.®.11lapwirun, C.b.CyBopoBa, E.A. Byaumosuuy u nip. Matematuka 6 kiacc, - M.: [Ipocsemenue, 2016
7 xinacc: I'.B. lopodees, C.b. CyBopoBa, E.A. Bynumosuu u ap. Anrebpa 7 kmacc, - M.: IIpocBerienue, 2017; Aranacsia JI.C.,Byty3os B.®.7-9
kimaccel M. [Ipoceemenne 2017 r.
8 kmacc: I'.B. Jopodees, C.b. CyBopoBa, E.A. BynumoBuu u np. Anredpa 8 kmace, - M.: IIpocsemenue, 2018 ;  Aranacsu JI.C.,Byry3os
B.®.7-9 xnaccet M. I[IpocBemenue 2018 r.
9 kmacc: I'.B. Jlopodees, C.b. CyBopoBa, E.A. ByaumoBud u np. Anredpa 8 xmace, - M.: Ilpocsemenune, 2019 ;  Aranacsu JI.C.,Byry3oB
B.®.7-9 xnaccet M. I[IpocBemenue 2018 r.
Ili1anupyemMble pe3yabTaThl:
JIMYHOCTHBIE:
JIndHOCTHBIEC PEe3yNIbTAThI OCBOSHHS MPOrPaMMBI y4eOHOTO0 IpeaMeTa «MaTeMaThKay XapaKTepH3yrTCs:
HanMOanecxoe BOCIIUTAHME: TIPOSABJICHUEM UHTEPECA K IPOILITIOMY U HACTOAIIEMY pOCCI/II\/'ICKOI‘/‘I MaT€MaTUuKH, HEHHOCTHBIM OTHOIICHHUEM K JOCTHKCHUAM pOCCHﬁCKHX
MaT€MaTHUKOB U pOCCHﬁCKOﬁ MaTeMaTHYECKOM IIKOJIBI, K UCITOJIB30BAHUIO OTUX }:[OCTI/I)KeHI/Iﬁ B JpYIruX HayKax U MNPUKIaIHbIX C(I)ean.
I'paxnaHckoe U AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE: TOTOBHOCTBIO K BHIIOJIHEHUIO 00SM3aHHOCTEH IpakIaHIMHA U PEaIM3alliH €To MPaB, PEICTaBICHHUEM O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHUH, IPOLIEAYp IPaxkIaHCKOTO 00IIecTBa (BBIOOPHI, OIPOCHI U TIP.); FTOTOBHOCTBIO K
06Cy)K,Z[eHI/IIO ITHYCCKHUX HpO6J]eM, CBA3AaHHBIX C IPAKTUYCCKUM IIPUMCHCHUEM }Z[OCTI/I)KGHI/Iﬁ HayK1, OCO3HAaHUEM BAXKHOCTH MOPAJIbHO-3TUYCCKUX IMPHUHIIUIIOB B
JIEATEIIbHOCTH YYEHOTO.
prHOBOC BOCIIMTAHHE: yCTaHOBKOﬁ Ha aKTUBHOC Y4aCTHC B PCIICHHUU ITPAKTUYICCKHUX 3a1a4 MaTeMaTHIEeCKOMn HaIIpaBJICHHOCTHU, OCO3ZHAHNEM BaXXHOCTU MAaTEMAaTU4YCCKOI'O
00pa3zoBaHUs Ha IPOTSHKEHUH BCEH KU3HU VIS YCTIEUTHOH MPOo(eCcCHOHATBHOM AEITEIFHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHI; OCO3HAHHBIM BEIOOPOM M MOCTPOSCHHEM
WHVBHIyaTbHON TPACKTOPHH 00pa30BaHMUS M KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.
IcTeTHYecKoe BOCMUTAHMNE: CTIOCOOHOCTHIO K AMOITMOHAIBHOMY M 3CTETHIECKOMY BOCIIPUSATHIO MaTEMaTHYECKUX 00BEKTOB, 3a/1a4, PEIICHHMA, PACCYXICHUH; YMECHUIO
BUACTH MATEMATUYICCKNE 3aKOHOMEPHOCTH B HCKYCCTBE.
HeHl—[OCTI/l HAY4YHOI'0 MO3HAHUA: OpHEHTaHHeﬁ B ACATCIIBHOCTHU HAa COBPEMCHHYIO CUCTEMY HAaYyYHBIX HpeZ[CTaB.HeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHA YCIOBCKA,
IIpUPOAbI U O6H_ICCTBa, MMOHMMaHHEM MaTeMaTHIECKOU HaAYKH KaK C(l)CpLI YeI0BEUECKON JCATCIIBHOCTH, 3TAIIOB eé Ppa3sBUTUA U 3BHAYUMOCTH IJIA PA3BUTHUA HUBUIN3AIINH,
OBJIAACHUEM A3BIKOM MAaTEMATUKHU U MaTeMaTHIECKOUN KyHbTypOﬁ KaK Cp€aCTBOM IMO3HAHUA MUPA, OBJIaJICHUEM HpOCTeﬁIHI/IMI/I HaBbIKaMH I/ICCHG,Z[OB&TBHLCKOﬁ
JCATCIIBHOCTH
duszuueckoe BOCIIMTAHHE, (]10panOBaHne KYJbTYPbI 3I0POBbA U SMOIIMOHAJIBHOI'0 6ﬂaFOHOJIy‘Il’Iﬂ! TOTOBHOCTBIO IIPUMCHATD MAaTCMATHYCCKUEC 3HAHWA B UHTCPECAX
CBOETO 3/I0POBbS, BEJICHUS 310pPOBOT0 00pa3a )KM3HH (30POBOE MUTAHNE, COAMaHCHUPOBAHHBIA PEXKUM 3aHATHH U OTABIXA, peTyssipHast (GU3NUecKasi aKTUBHOCTD);
c(hopMHUPOBAHHOCTHIO HAaBbIKA pe(ICKCHH, IPU3HAHUEM CBOETO MpaBa Ha OMHOKY M TAaKOTO JKe MpaBa JIPyroro YeaoBeKa.
JKoJ0rnYecKoe BOCIUTAHNE: OpI/ICHTaHHCﬁ Ha IPpUMEHCHUC MAaTCMAaTUICCKUX 3HAHUM JJI1 pCUICHMA 3a/1a4 B obyacTu COXPAaHHOCTHU 0pr>1<a101uel‘/’1 Cpeabl, INTAaHUPOBAHUA
MOCTYIIKOB N OLICHKH UX BO3MOXHBIX HOCJ'ICZ[CTBI/Iﬁ JUIA 0pr>1<a101uei/’1 Cpe€abl; OCO3HAHUEM ro0aJbLHOro XapaKTepa S5KOJIOTHICCKUX npoﬁneM u HYTefI X pelIcHus.
JIndHOCTHBIE pe3yJabTarhbl, oﬁecnelmBaloume aJanrTanuro oﬁyqammemel K HBMCHAIOIIUMCH YCJI0BUAM COI[HaJ'lLHOﬁ H l'[pﬂpO)]HOﬁ Cpeabl: TOTOBHOCTBIO K
,E[eﬁCTBPIfIM B YCJIOBUAX HeOHpeZ[eJ'IéHHOCTI/I, MOBBIIICHHUIO YPOBHA CBOEHM KOMIIETEHTHOCTH 4Cpe3 NPAKTUICCKYIO JCATCIBbHOCTD, B TOM YUCJIC YMCHUC YUYUTHCA Y APYTUX



JoeH, pUoOpeTaTh B COBMECTHOM AEATEIIFHOCTH HOBBIC 3HAHNUS, HABBIKM M KOMITETCHIINH M3 OIBITA APYTUX; HEOOXOIMMOCTHIO B (DOPMIPOBAHIH HOBBIX 3HAHHUH, B TOM
grcie GopMyITUPOBATh HICH, IIOHSTHS, THIIOTE3bI 00 OOBEKTAX U SBJICHHUSX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH AC(MUIIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETeHTHOCTEH, INTAHUPOBATEH CBOE PAa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAILIHIO, BOCIIPHHUMATE CTPECCOBYIO CHTYaLMIO KaK BBI30B, TPEOYIOMIHI
KOHTPMeEp, KOPPEKTHPOBATH IPUHUMAEMBIE PEIICHHUS U AEHCTBHS, POPMYITHPOBATH U OIICHUBATH PUCKH U TIOCIEACTBHS, (POPMUPOBATE OIBIT.

5 kJaacc:
[Iporpamma obecrieunBaeT TOCTHKEHUS CISAYIOMUX PE3YJIbTaTOB OCBOCHUSI 00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOT'O O0IIET0 0Opa30BaHuUs:
MeTaHpeZlMeTHbIe:
peryasituBHbie Y'Y /I
y4Jaluucs HayYuTes:
(bopMyIIMpPOBATh U yJIEPKUBATH YICOHYIO 3a/1a4y;
BBIOMpATh IEUCTBUS B COOTBETCTBUU C ITOCTABIICHHOM 3a/1a4eil U yCIOBUSMU €€ pealln3alliy;
TUTAHUPOBATH ITYTH JOCTHIKEHUS TIeJIel, 0CO3HAHHO BBHIOMpAaTh Harboee 23 (heKTHUBHBIC CIIOCOOBI pEIICHHs YIeOHBIX M MIO3HABATEIBHBIX 3a/1a4;
MIPEABUIETh YPOBEHb OCBOCHHUS 3HAHUM, €0 BPEMEHHBIX XapaKTEPUCTHK;
COCTaBJIATH IUIAH M IIOCIICAOBATEIBHOCTD JICHCTBHIA,
OCYILIECTBISATH KOHTPOIIb MO0 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBHI,
aJICKBAaTHO OIICHUBATH MMPABWIIBHOCTH HIIM OIIUOOYHOCTH BBIMIOTHCHUS YUeOHOU 3a/1a4u, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €&
pelIeHuS;
CJIMYATH CIOCO0 IEHCTBUS M €T0 PE3YyJbTAT C ATATIOHOM C 1I€JIbI0 OOHAPYKEHUsI OTKIIOHEHUH U OTJIMYUH OT 3TaJIOHA;
YyalmuucHd noJy4YuT BO3MOKHOCTD HAYYUTbLCH:
ONPEACIISATH MTOCIEN0BATEIBHOCTh IIPOMEKYTOUHBIX LEJEH U COOTBETCTBYIOLIMX UM JEUCTBUN C YIETOM KOHEUHOI'O PE3yJIbTaTa;
MPEIBUAECTh BO3MOKHOCTH MOJIYYEHHS] KOHKPETHOTO PE3YJIbTaTa MPH PEIICHUH 33]1a4;
BBIJIEIISATh U OCO3HABATh TOT'O, YTO YK€ YCBOCHO U UTO €LIE NOMJICKUT YCBOCHUIO, OCO3HABATH KAYE€CTBO U YPOBEHb YCBOEHUS, 1aBaTh CAMOOLIEHKY
CBOCH ICATCILHOCTH;
KOHIIEHTPUPOBATH BOJIO JIJISl IPEOI0JICHUS MHTEIIEKTYalbHBIX 3aTPYAHEHUHA U (PU3MUECKUX MPENSATCTBUI.
no3HaBarejibHble Y'Y/
YyalmuucHd HAYYIUTCH:
CaMOCTOSATENBHO BBIICNIATH U (JOPMYJIMPOBATH MTO3HABATEIILHBIC TEJTH;
UCIOJIb30BaTh OOIIHE MPUEMBI PELICHUS 3a1a4;
MPUMEHSTH MPABUJIA U MOJIH30BaThCA HHCTPYKIUAMHU, OCBOEHHBIMHA 3aKOHOMEPHOCTSIMU;
OCYILECTBJIATH CMBICIIOBOE UTCHUE;
CO3/1aBaTh, IPUMEHSTH U IPE0OPA30BLIBATH 3HAKOBO-CUMBOJIMUECKHE CPEICTBA, MOJIENIA U CXEMBI JIJIsl peIIeHHs YIeOHBIX M MO3HABATEIbHBIX 33/1a4;
CaMOCTOSATENILHO CTaBUTD 11€JTH, BEIOMPATh U CO371aBaTh aJTOPUTMBI JIJIsl PEIICHUs YICOHBIX MaTeMaTHIECKUX TTPOOIIeM;
IMOHUMATh CYIIHOCTh aITOPUTMUYECKUX MPEANUCAHUN U YMETh IEUCTBOBATH B COOTBETCTBUU C MPEIIOKEHHBIM AJITOPUTMOM;
MMOHUMATh U UCITOJIb30BAaTh MAaTEMAaTHUYECKHUE CPEACTBA HATIITHOCTH (PUCYHKH, YEPTEKH, CXEMBI H JIP.) TSl ULTIOCTPAIIUN, HHTEPIPETAIINH,
apryMeHTaluu;



HAXOJUTh B PA3JIMYHBIX UCTOYHUKAX, B TOM YUCIIC KOHTPOIHPYEMOM MpocTpaHcTBe MHTEepHETa, MHDOPMALINIO, HEOOXOAUMYIO JJIs PEIICHUS
MaTeMaTUYeCKUX MpoOJIeM, U TIPEICTABIATh €€ B MOHATHON (hOpMe; IPUHUMATh PEIICHNE B YCIOBHIX HEIIOJTHOW U U30BITOYHON, TOUHOH 1
BEPOSTHOCTHON MH(OpMAIH;
y‘-IﬂIIII/II/[Cﬂ HOJIy‘lHT BO3MOKHOCTDH Hﬂy‘lI/ITLCﬂ:
YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U; CTPOUTH JIOTHYECKUE PACCYXKICHUS, YMO3AKIIOUCHUS (MHIYKTUBHBIE, IEAYKTUBHBIC) U BEIBOJIBI;
HCII0JIh30BaTh HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
BUJIETh MATEMaTHYECKYIO 33/1a4y B IPYTHX AUCIUILINHAX, B OKPYKAIOIIEH KU3HU;
BBIJIBUTATh THIOTE3bI IIPH PEIICHUH YI€OHBIX 3a7a4 U TOHUMaHUS HEOOXOIUMOCTH MX ITPOBEPKH;
TUTAHUPOBATh U OCYIIECTBIATH ACSITELHOCTD, HANIPABICHHYIO HA PEIISHUE 3a1a4 UCCIEA0BATEIBCKOTO XapaKTepa;
OCO3HaHHO BBIOMpaTh HanboJee 3P (HEKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U MMO3HABATEIBHBIX 33/1a4;
WHTEPIPETHPOBATH HHPOPMAIIHIO (CTPYKTYPHPOBAThH, IEPEBOIUTH CILIOIIHON TEKCT B TAOJIUILY, TPE3EHTOBATH MOIYUYCHHYIO HHPOPMAITUIO, B TOM
yuce ¢ nomotpio UKT);
OIICHUBATh WH(OPMALIUIO (KPUTHYIECKAS OIICHKA, OI[CHKA JOCTOBEPHOCTH);
yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBSA3H, BHICTPAUBATh PACCYKIEHUS, 0000IICHHUS.
KOMMYHMKATUBHbIE Y'Y /]
YYAIIUHUCH MOJIYYHUT BO3SMOKHOCTD HAYYUTHCH:
OpPraHHU30BBIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMHU: ONPEIEIATh LeNU, pacIpeaensaTh GyHKIUU U
POJIN YYaCTHHUKOB;
B3aMMO/ICIICTBOBATh U HAXOAUTH 00IIUE CTIOCOOBI pabOThI; yMEHHs paboTaTh B TPYIIE: HAXOAUTH 00Iee pelieHHe U pa3peiiaTh KOHPIUKTHI Ha
OCHOBE COTJIACOBAHUS TIO3UIMH U y4€Ta HHTEPECOB, CIIYIIATh apTHEPA, GOPMYITHPOBATH, APTYMEHTHUPOBATH M OTCTAUBATH CBOE MHCHHCE;
MPOTHO3UPOBATh BO3SHUKHOBEHHE KOH(MDIUKTOB MPU HAIUYUH PA3HBIX TOUEK 3PEHUS;
pa3periath KOHQIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U IMO3HUIINN BCEX YIACTHUKOB;
KOOPJIUHHUPOBAThH M MPUHUMAThH Pa3IMYHbIEC MO3UIIUU BO B3aUMO/ICHCTBUM;
apryMEHTHPOBATH CBOIO TTO3UITHIO M KOOPIUHUPOBATH €€ C MO3HUIIUSIMHU MTAPTHEPOB B COTPYIHUYECTBE IMPHU BHIOOPE OOIIETO PENICHHUS B COBMECTHOU
JEATEIIbHOCTH.

IIpenmeTHbIe pe3yabTaThI

Ne | HaumenoBanue JupakTH4yecKkne eIMHUIBI 00pa30BaTeJIbHOIO MMpoLecca

pa3aesioB U TEM . o
yyamuucss HAYYUTCH yyamuucs IMOJYYUT BO3MOKHOCTD HAYYUTHCH

5 kaace

1 | JIunun - pacno3nasams Ha YEPTEKAX, PUCYHKAX, MOJEIIAX - pewiams 3aHUMATENIbHBIE 3a/1a4l
MPSMYIO, YaCTH MPSIMON, OKPY>KHOCTb;

- npU60OUMsb TIPUMEPHI aHAJIOTOB MPSAMOM U
OKPY>KHOCTH B OKPY’KaIOIlIEM MHPE;

- U3Mepsimb C TIOMOILBIO IMHENKN U CPAaBHUBATH JJINHBI
OTPE3KOB;




- cmpoumb OTPE3KU 3alaHHOM JUTMHBI C IIOMOILBIO
JIMHENKU ¥ LUPKYJI, IPOBOAUTH OKPYKHOCTH
3aJJaHHOT'O paauyca;

- gblpadicams OJTHU €JUHULBI U3MEPEHUS JIUH
OTPE3KOB Yepe3 IPYrue;

HarypaabHble
YHCJIa U HYJIb.
JleiicTBHUSA ¢

- HOHUMAMb 0COOCHHOCTH JIECATUYHON CUCTEMBI
HUCUYUCIICHUS,
- Onucvl8amsv CBONCTBA HaTypaJIbHOT'O psaja,

- NO3HAKOMUMbCA C TIO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS C
OCHOBAaHUSAMH, OTIIMYHBIMU OT 10;
- yenyoumo u pazeuns MPEJCTaBICHUS O HATYPAIbHBIX YUCIIAX U

HATYpPaJbHBIMHU - Yumamo U 3aNUCLIBAMb MHOTO3HAYHBIE YHCIIA; CBOMCTBAaX JEIIUMOCTH;

YHCJIAMH. - omMmeyams Ha KOOPJUHATHOM JIy4ye HAaTypalbHbIC - HAY4UmMbCs UCNOb306aMsb IPUEMBI, PALIMOHATIM3UPYIOLIUE
YHUCIIa; CPABHUBATh HATYPAJIbHBIE YHUCIIA C TOMOLIBIO BBIYUCIICHUS, NPUOOPECU NPUBLIUKY
KOOPJAMHATHOTIO JIy4a; KOHMPOIUPOBams BEIYUCIICHUSI, BBIOUpAsk TOAXOAAIINAN TS
- 81a0emb NOHAMUAMU, CBI3aHHBIMH C JICIIMMOCTHIO BBIYHCIICHHS CTIOCO0;
HATypaJbHbIX YUCE; - AHAUZUPOBAMb U OCMBICIUBAND TEKCT
- CpasHuBamsv U Yynops00yueams HaTypallbHbIE YUCIIA; 3a/1auu, nepedhopmyiuposams yCIOBHUE, U361eKamb HEOOXOIUMYIO
- 8bINOJIHAMb GbIYUCTEHUS C HATYPAIBHBIMU nHPOPMALIHIO, MOOeIUPO8aMs YCIOBHUE C TIOMOIIBIO peaIbHBIX
YUCIIAMHU, 8bIYUCAAMb 3HAYEHUS CTEIIEHEH, coueTas MPEAMETOB, CXEM, PUCYHKOB; CIpOUmsb JOTUUYECKYIO LIETIOUKY
YCTHBIC U MUCbMEHHBIC MPUEMBI pacCyXJIeHHH;
BBIYUCIICHUM, npuMeHams KaabKyIsaTop; KPUTUUYECKH OYeHUB8Amb OTBET, OCYUeCME/IsiMb CAMOKOHTPOIIb,
- popmyruposame 3aKOHBI apU(HMETUIECKUX MPOBEPSst OTBET HA COOTBETCTBUE YCIOBUIO;
NENCTBHM, 3anucvigams UX ¢ TOMOIIbIO OYKB, - peuwiams MaTEMaTUUECKUE 3a/1a4U U 33]1a4U U3 CMEXKHBIX
peoOpa30BbIBaTh HA UX OCHOBE YHCIIOBbIE MIPEAMETOB, 8b1NOIHAMb HECIOKHBIEC TPAKTUUECKUE
BBIPAXKEHMUS, NPUMEHAMB UX JIJISl PALIMOHATIHOTO CUETa; | pacu€Thl, peuiams 3aHUMATENIbHbBIE 3a/1a4H.
- ymems peuiams 33a]1a4d Ha TIOHUMaHUe
OTHOIICHUN OOJIBIIIE HA..», KMEHBIIIE Ha...», «O0bIle B
..», KMEHBIIE B...», a TAK)KE MOHUMAHHE CTaHJAPTHBIX
CUTYaIHil, B KOTOPBIX UCIIOIb3YETCS CIOBA «BCETO»,
«ocranock» U T. I1.; TUIIOBBIE 3a/1a4M «HA YaCTH»,
HAaXO0XJEHHUE JIBYX YUCEN II0 CYMME U Pa3HOCTH;
- pelaTh 3aJ1a4v Ha IBUKEHUE U JIBUKEHHUE 110 PEKE;

MHOroyroJbHHUK | - pacnosHagams Ha 4YePTEkKaxX, pUCYHKAX, MOJICNIAX U B | - gblyucaams 00bEMBI IPOCTPAHCTBEHHBIX TEOMETPUUECKUX

u. TpeyroJibHUKHU
"
YeThIPEXYTOJIbHU
KH.

OKpY’KaloIlleM MUPE MJIOCKHE U MTPOCTPAHCTBEHHBIE
reoMeTpruecKkue GUrypsl (B TOM 4HCie TPEYTOJIbHUKU
U YEThIPEXYTOJIbHUKH )

- U3006padicamsv TEOMETPUUECKUE (PUTYPHI OT PYKH H C

¢buryp, cOCTaBIEHHBIX U3 MPSIMOYTOJIbHBIX MapaljieenUIe/10B;
- yenyoums u pazeums TPEICTaBICHUS O POCTPAHCTBEHHBIX
reoMEeTpUUYECKUX PUTypax;

- NpUMeHsmMb TIOHATHE PA3BEPTKU JUIsI BBITOJIHEHUS




MHOrorpaHHuKH

IIOMOILIBIO YEPTEKHBIX UHCTPYMEHTOB;

- pacno3nasams u Cmpoums pa3BepCTKU Kyoa,
MPSIMOYTOJIBHOTO MapajulelieuIe1a, TupaMu/bl;

- uzmMepAms C IOMOLIBIO TPAHCIIOPTUPA U CPABHUBATH
BEJINYUHBI YIJIOB, CTPOUTH C IOMOIIBIO TPAHCIIOPTUPA
YTJIBI 33IAaHHOM BEJIMYUHBIL;

- 8bLIYUCTAMD. TIEPUMETP TPEYTOJIbHUKA,
YEThIPEXYTOJIbHUKA; TJIOIIA/b IPSIMOYTOJIbHUKA,
KBajipaTa; 00beM MPsIMOYTOJIbHOTO NapasuiesienuIea,
KyOa;

- gblpadicams OJTHUA €IUHULbI IJIMHBI, IUTOIIA/IH,
00bEMa, Macchl, BpEMEHH Yepe3 APYTHeE;

- MOOenuposams MHOTOYTOJIbBHUKH U MHOTOTPaHHHKH,
WCTOJIB3Ysl Oymary, IIacTHIIMH, TPOBOJIOKY H IIP.;

IIPAKTUYECKHUX PacuETOB;

- U320masnu8ams MPOCTPAHCTBEHHBIE (PUTYPHI U3 Pa3BEPTOK;

- uccreooeams M OMKUCHIBATh CBOMCTBA MHOTOYTI'OJIbHUKOB U
MHOTOTPaHHUKOB IIYTEM 3KCIIEPUMEHTA, HAOIIOACHNUS,
MO/JICJINPOBAHUS, B TOM YHCIIE C UCIIOJIb30BaHUEM KOMITBIOTEPHBIX
IIporpaMm

- pewiams 3aHUMATENbHbIE 3aJa41

JleaumMocTb
HATYPaJIbHBbIX
ynceJ

- hopmynuposams onpeneneHHs JSITUTEIs U KPATHOTO,
IIPOCTOTO M COCTABHOTO YHCJIA, CBOMCTBA M MPU3HAKH
JEITUMOCTH YHCET,

- UCNOIb308amMb CBOMCTBA U TIPU3HAKHU JICTHUMOCTH TIPU
JI0Ka3aTeNbCTBE JEIMMOCTH HAaTypalIbHBIX YUCEN U
YUCIIOBBIX BBIpa)KeHHﬁ;

- N01b306aMbCs TAOIHIIEH MPOCTHIX YHCET;

- NOb306aMbCsL TIPABUIIAMH JETUMOCTH CyMMBI U
Pa3HOCTH YHUCEI I PallMOHATH3AIH BHIYHCICHUM;

- HAX0OUMb: AETUTEIN HATYPaJIHHOTO YUCIIa,
HauOOJIbIINN OO IeUTeNh, KpaTHBIE YHCIa,
HauMEHbIIIee 0011ee KPaTHOE;

- PAcK1a0bl8amy YUCIO Ha MPOCThIE MHOXKHUTEIU

- pewiams 3aJa4  C HUCIIOJIb30BAHHUCM UYCTHOCTH H CBOMCTB
JACITNMOCTH YUCCII,

- U3yvumov I/ICTOpI/I‘IeCKI/Iﬁ MaTcpHrall 110 TEMC,

- peuiamsb 3aHUMATCIIbHBIC 3a1a4U

Apodu. leiicTBus
¢ IpodsiMu

- MoOenuposams B Tpauaeckoit, mpeameTHoi popme
MIOHATHUS U CBOMCTBA, CBA3aHHBIE C MOHATHEM
OOBIKHOBEHHOM Jpo0u;

- 3anucvl8ams M YUTaTh OOBIKHOBEHHBIE TPOOH;
COOTHOCHUTH APOOU U TOUKU HA KOOPAWHATHOU MPSIMOH;
- cokpawjams ApodU, 3anucvieams ApoOb PaBHYIO
TAHHOM, nPo8ooums Npodu K odIIeMy

3HaMEHATENI0, CPABHUBAMb IPOOU BCEX BUIIOB,

- NP0BOOUMb HE CIIOKHBIE T0KA3aTEIIbHBIE PACCYKICHUS C
OTIOPOi Ha 3aKOHBI ApU(PMETUUECKUX IEHCTBUI 1715 TpoOeit;
- pewiamsb CIIOKHBIE 331a4U HA JABMKEHHE, Ha JpoOu, Ha
COBMECTHYIO paboTy, Ha JIBI>KEHUE I10 BOJE;

- U3y4ums UCTOPUIECKUIA MaTEpHaI 110 TEME;

- pewiams UCTOPUYECKUE, 3aHUMATEIIbHBIC 3a/1a4U;

- 00BACHAMb 3HAUUMOCTb MAJIOBEPOATHBIX COOBITUI B
3aBUCUMOCTH OT UX IOCJICICTBUM.




BbINOIHAMb BCE apuPMETHUECKHUE JEHCTBUS C IpOOsIMU
BCEX BUJIOB, Iipespaujams NpaBWIbHYIO 1po0b B
HEMPAaBUIbHYIO, 8bl0€/IAmb LNy YacTh Y
HENPaBUWIBHOU Ipo0u, paziuyams GUTypsl
CUMMETPUYHBIE OTHOCUTEIHHO MJIOCKOCTH.
- pewiams 3a0ayu: HaXOAUTh YacTb OT YncIa,
HaXO0XJCHHE YKCIIa 10 €ro 4acTH, Ha COBMECTHYIO
paboTy, Ha IBHKEHHUE TI0 PEKE;
- UCNONIL308aMb OISl PAYUOHANUIAYUU
8bIYUCTIEHUL: 3aKOHBI CJI0KEHUS, YMHOKEHUS,
pacnpeenuTeIbHbINA 3aKOH;
- uz0bpasicams APpoOU BCEX BUIOB HA KOOPIUHATHOM
nyye;

- ynompe0.1simb TEPMUHBL: CIIy4aliHbIE, JOCTOBEPHBIE,
HEBO3MO>XKHBIE, PABHOBEPOSITHBIE COOBITHS, TPUBOIUTH
TIPUMEPBHI.

5 | Tabauumpl u
AHATPAMMBI

- QHanU3UPO6amMs TOTOBBIE TAOIUIIBI U TUATPAMMBI;
- cpasHusams MEXIy coO0H 1aHHBIE,
XapaKTEPU3YIOUIME HEKOTOPHIE SIBIICHUS UM TPOLIECCHI;

- 6bINOHAMYb cOOp MHPOPMAIIHN B HECTIOKHBIX CIIydasx;
- 3anonAms TaOIUIBl, UCTIONb3YsI UHCTPYKLIUU

6 | Arorosoe

- 8blNOJIHAMb YCTHO U IMCBMCHHO apI/I(l)MeTI/FIeCKI/Ie

- UCnob306amey MaTeMaTudeckue GopMyIibl;

IMOBTOpPEHHE JEeHCTBUS HaJ YUCIIaMU; - npumeHamds NOIyYECHHbIEC 3HAHUS JJI PELICHUS
Kypca - HAX0OumMb B HECTIOKHBIX CIIy4asiX 3HAUCHHS CTETICHEH | MaTeMaTHYECKUX U MPAKTUUYECKUX 3a]1ad
MaTeMaTHKH C LIENIBIMH TTOKa3aTeIISIMU;
5 kaacca - HAX0OumMb 3HAYCHUSI YUCTIOBBIX BBIPAKECHHIA;
- peuiamsb TEKCTOBBIE 331a4d, JaHHBIE B KOTOPBIX
BBIpaKE€HbI OOBIKHOBEHHBIMU APOOSIMH,
- UCNONb306amMb IPUOOPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKOU IESITEIbHOCTH U MOBCEAHEBHOM JKU3HU.
6 kiacc:

[Tporpamma obecrieurBaeT JOCTIKEHHSI CIETYIONINX PE3YIbTaTOB OCBOCHHS 00pa30BaTEIbHON MPOTPaMMBbl OCHOBHOTO 00IIETO 00pa30BaHUs:
MertanpeaMeTHbIe pe3yJIbTAThI:

peryjsituBHbie YY1
yuauuecs Hayuamcsi:

- (opmynupoBaTh U yaepKuBaTh yUeOHYIO 3a1a4y;




BBIOUPATH JICHCTBUS B COOTBETCTBHH C IMOCTABICHHOM 3a/1avel ¥ yCIOBUSAMHU €€ peai3alliy;

TUIAHUPOBATH ITYTH JOCTIDKEHUS 1IeTIeil, 0CO3HaHHO BEIOMpaTh Hanboee 3pGeKTHBHBIE CIOCOOBI pelIeHus yaeOHbIX U MI03HABATENIbHBIX 33/1a4;

MPEIBUETh YPOBEHb OCBOCHUS 3HAHUH, €0 BPEMEHHBIX XapaKTCPUCTHK;

COCTaBJIATh IJIAH U TIOCJICIOBATEILHOCTD ICHCTBUN;

OCYIIECTBIISITh KOHTPOJIb TI0 00pa3ily ¥ BHOCUTh HEOOXOIUMBIC KOPPEKTHBHI,

aJICKBaTHO OIICHUBATH NMPABUJIBHOCTh WM OIMWOOYHOCTH BBIOJNHECHUS yueOHOU 3ajnauu, €€ OOBEKTHBHYIO TPYJHOCTh M COOCTBEHHBIC BO3MOXKHOCTH €&
pelICHuUS;

CJIMYATh CIIOCO0 JICHCTBHS M €T0 PE3yJbTAT C ITAJIOHOM C [EJIBbI0 00HAPYKECHUS OTKJIIOHEHUH U OTJIMYHN OT STaJIOHA;

yuawiuecs noaydyam 603MOHCHOCMb HAYYUMbCA.

OTPEEIATh MOCIEA0BATEILHOCTh MPOMEKYTOUHBIX LIETCH U COOTBETCTBYIOIIMX UM JACUCTBHUI C y4€TOM KOHEYHOI'O PE3yNbTaTa;

nNpeaABUACTL BOSMOKHOCTH IMOJTYYCHUA KOHKPETHOI'O pE3yJibTaTa Ipyu PCIICHUH 3a4a4,

BBJIETISITH 1 OCO3HABATh TOTO, YTO yXK€ YCBOEHO W UTO eIlle MOJICKUT YCBOCHHIO, OCO3HABATh Ka4eCTBO M YPOBEHb YCBOEHUS, 1aBaTh CAMOOIICHKY CBOEH
JIeATEeIIbHOCTH;

KOHIICHTPUPOBATH BOJIIO ISl IPEOJIOTICHUS HHTEIUICKTYANbHBIX 3aTPYAHCHUH U (PU3MYECKHUX MPETSTCTBHM.

Ilo3naBaTtenbHbie YY /JI:

yuawiuecs Haydamcs.:

CaMOCTOSITEIBHO BBLICIATH B (HOPMYITHPOBATH [T03HABATEILHBIC LIEIIH;

HCTIONB30BaTh 00IINE NPUEMBI PELICHUS 3a1a4;

MPUMEHATH IIPaBHJIa U MOJIB30BaThCSI HHCTPYKLIUAMH, OCBOCHHBIMH 3aKOHOMEPHOCTSIMU;

OCYILECTBIIATh CMBICIIOBOE UTCHHUE;

CO3/1aBaTh, MPUMEHSTH U PE0OPA30BBIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA, MOJIENIN M CXEMBI JIJIsl pElIeHUs] YUeOHBIX U T03HABATENILHBIX 3a]1ay;
CaMOCTOSITEIbHO CTaBHUTH LI€JIH, BEIOMPATh U CO34aBaTh aJIrOPUTMBI AJISl peIlieHUs y4eOHBIX MaTeMaTHUECKHUX MTPOOIIeM;

[IOHUMATh CYIHOCTb AJITOPUTMUYECKUX MPEAIIMCAHUI U YMETh ACUCTBOBATh B COOTBETCTBUU C IIPEIJIOKEHHBIM AJITOPUTMOM,;

YMEHHSI TOHHUMAaTh WU HCIOJb30BaTh MaTeMaTHUYECKHE CPEJCTBA HAIVIATHOCTH (PUCYHKH, YEPTEKH, CXEMBl W Ap.) UL WIUTIOCTpAIMH, WHTEpPIpETalvu,
apryMeHTall|H;

YMEHHUSI HAaXOAWUTh B PA3JIMYHBIX HCTOYHUKAX, B TOM YHCIIE KOHTPOJIMPYEMOM MpocTpaHcTBe MHTepHeTa, MHPOPMALUIO, HEOOXOOUMYIO U PELICHUS
MaTeMaTHYECKHX MPOOJIEM, M MPEJCTaBIATh €€ B TOHATHOW (hopMe; MPUHUMATH PEIICHHE B YCIOBHSAX HEMOJIHOW U M30BITOYHOHN, TOYHOM W BEPOSITHOCTHON
WHpOpMAITUH;

yuawjuecs noaydam 603MOMUCHOCMb HAYYUMbCA.

YCTaHaBIUBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKHE PACCYKIECHUS, YMO3AKIIOUeHUs (MHAYKTUBHbIE, IETyKTUBHBIE) U BBIBO/IBL;
(dbopmupoBaHus yIeOHOH 1 00I1Ie MMOJT30BATENILCKOW KOMIIETEHTHOCTH B 00JIACTH UCTIONIL30BaHUS HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MKT-
KOMIIETEHTHOCTH);

BHUJIETh MAaTEMATHUYECKYIO 33/1auy B APYTUX JUCHMIINHAX, B OKPYXKAIOIIEH KU3HH;

BBIJIBUTATh TUTIOTE3bI P PEIICHNN YI€OHBIX 33/1a4 U IIOHUMaHHsI HEOOXOJUMOCTH MX TPOBEPKH;

IJIAHUPOBATH U OCYILECTBIIATH AEATEIbHOCTD, HAPABICHHYIO HA PELICHUE 3a1a4 UCCIIEN0BATENbCKOTO XapaKTepa;

0CO3HaHHO BHIOMpaTh Hanbosee >3PeKTUBHBIC CIIOCOObI PelIeHNs] YIeOHBIX U MO3HABATEILHBIX 3a/1a4;

WHTEPIPETUPOBATh HHPOPMAINIUIO (CTPYKTYPHPOBATH, MEPEBOINUTH CILIONIHOM TEKCT B TAONHITy, IPE3EHTOBATh MOJyYCHHYI0 WH()OpPMAIIHIO, B TOM YHUCIIE C
nomortpio MKT);

OLIeHMBATh MH(OPMALHIO (KpUTHUYECKAst OLIEHKA, OLIEHKA T0CTOBEPHOCTH);



- YCTaHaBIWBATh MPUYHHHO-CJIEICTBEHHBIE CBS3U, BBICTPANBATh PACCYKIACHHS, 000OIICHHS.
KommynukaTusHbie YY /]
yuawuecs noay4am 03MONCHOCHb HAYUUMbCA.!
- OpraHu30BBIBaTh Y4€OHOE COTPYIHHYSCTBO U COBMECTHYIO JCSITCILHOCTh C YUUTEIEM U CBEPCTHUKAMU: OMPECNISTh IENH, PACIPEACIIATh (YHKIIMHA U POJIU
YY4aCTHUKOB;
- B3aWMOJIEICTBOBATH W HAXOJIWTH OOIIHE CIOCOOBI pabOTHI; yMEHHS paboTaTh B TPyIIIe: HAXOAUTH 00IIee perieHne U pa3penrath KOHQIMKTE Ha OCHOBE
COTJIACOBaHMS MO3HULUI U y4éTa HHTEPECOB, CIIyIIaTh NapTHEPA, (HOPMYIUPOBATH, APTYMEHTUPOBATH M OTCTAaMBaTh CBOE MHEHHE;
- TMPOTHO3MPOBATH BO3HUKHOBEHHE KOH(IMKTOB IPH HATMYHMH Pa3HBIX TOUEK 3PEHUS;
- pa3zpemaTh KOH(MINKTH HA OCHOBE y4eTa HHTEPECOB U MO3UINIA BCEX YIaCTHUKOB;
- KOOPJMHHPOBATH U MPUHUMATH PA3IUYHBIC MTO3UIIUU BO B3aUMO/ICHCTBUY;
apTyYMEHTUPOBATH CBOIO TIO3UIMIO U KOOPJMHUPOBATH €€ ¢ TIO3UIMSIMU TAPTHEPOB B COTPYAHUYECTBE MTPHU BBIOOPE OOILEro pelieHus B COBMECTHOM
JeSITeTFHOCTH.



IIpenmeTHbIe pe3yJIbTaThI

Ne | HammeHoBaHHU JAuapakTHyeckue eTHHHUIILI 00Pa30BaTeILHOIO Npouecca
€ pa3jesioB u
Tem YYEHUK HAYYUTCS YUYEHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS
1 Apobu u - npeobpa306vIBAMb, CPAGHUBATND, YNOPAOOUUBANL - uccne006ams HECIOKHBIE YUCIIOBBIC 3aKOHOMEPHOCTH;
MPOIEHThI OOBIKHOBEHHBIE IPOOH; - Ucnov306amsy IPUEMBI PEIIeHUs TPEX OCHOBHBIX 337a4 Ha Ipoow;
- 8bINOJIHAMb BBIYUCIECHUS C APOOSIMU; - pewiamy 33a/1a4d Ha HAXO0XKJICHHE HECKOIbKUX IPOLEHTOB BEJIMYUHBI;
- 00BSCHAMb, YTO TAKOE MPOIICHT; - 8LINOJIHAIMb HECTIOKHBIC UCCIICOBAHUS HA HAUMCHbIIICE M HAUOOJIBIIICE U3
- 8bIpAdcamsb TIPOLIEHTHI B IPOOSX U APOOH B MPOIICHTAX; NPEACTABICHHBIX TAHHBIX C IOMOLIBIO JUarpaMM.
- ussnexams THHOPMAIIIO U3 TAOJIUIl U THATPaMM, BEITIOTHSTH
BBIYMCIICHUS 110 TAOJUYHBIM JaHHBIM;
2 IIpsimbie Ha - pacnosnasams Ciiydyau B3aMMHOTO PAaCIOJIOKEHHUS IBYX - U3Mepams PACCTOSTHUE MEXKTY IBYMS TOUYKAMH, OT TOUKH JIO IPSIMOH;
IJIOCKOCTH MPSMBIX; - U3MepAms PacCTOSTHUE MEXTY IBYMS MapajlieIbHbIMU MPSIMBIMU;
HB - u300paxcams JIBE TIEPECEKAOIINECS TPSMBIC, CTPOUTH PAMYIO, | - peuiams 3aHUMATEIbHBIE 3aJa4H.
NPOCTPAHCTBE MEePIEHANKYIIPHYIO JAHHON
3 JecsiTuunbIE - YUMamo, 3aNUCHIBAMDb, CPAGHUEAMb TECATUUHBIC TpO0H, - pazeusamo u yenyoisims NMPEICTaBICHUE O YHUCIIC;
apoou. 8bINOIHAMb CII0KEHUE, BHIYUTAHUE, YMHOKEHUE U ACJICHUE - HAYYUMbCA UCNONIb308aMb IPUEMBI, PALIMOHATIM3UPYIOIINE BIYUCICHUS,
JleicTBUSA ¢ JECATHYHBIX JIPOOCI; BBIOMpast MOAXO AN JJIs1 CUTYaIluH CII0C00;
JEeCATHYHBLIMH | - IEPEBOUTH JECATHYHYIO IPOOb B OOBIKHOBEHHYIO; - paziuuamos u cmpoums GUTYPbl, CHAMMETPUYHBIEC OTHOCUTEIILHO IJIOCKOCTH;
ApoosiMHU - 8bINOIHAMb 3JAHAS HA BCE NEHCTBHS C IECATUIHBIME IPOOSIMHE; | - peuiams MaTeMaTHIECKUE 3a1a49H U 33]]a91 U3 CMEKHBIX TIPEIMETOB;
- onepuposamsv NECATHYHBIMU APOOSIMU TPH PEIICHUN YPAaBHEHHUN | - 8b1NM0/IHAMb HECIOKHbBIE TIPAKTUIECKHUE PACUETHI,
M TEKCTOBBIX 33J1a4 Ha BCE JCHCTBHS C JICCATUUHBIMH JPOOSIMH - pewiams 3aHUMATEIbHbIC 3a1a41
- hopmyruposams TIOHATHE «IIPUOTMKEHHBIE YHCIIAY, «CPETHETO | - pa3eums u yeayoums 3HAHUS O JECATHYHON 3alTMCH IEHCTBUTEIBHBIX YHCEIl
apu(pMEeTHIECKOro HECKOIBKUX YHCEID; (mepuonuveckvie U HETIEPUOJUIECKHES APOOH);
- OKpyensimyb IeCATUUHBIC APOOH 0 33JaHHOTO pa3psijia, - NOHAMb, YTO YUCJIOBBIE JIAHHbIE, KOTOPBIE UCIIOJIb3YIOTCS IS
Haxooums cpeiHee apuhMETHUECCKOE HECKOIBKUX YHCEI. XapaKTePUCTUKH 00BEKTOB OKPYKAIOIIETO MUPA, SBISIFOTCS
- nepesodums OOBIKHOBEHHYIO IPOO0b B KOHEUHYIO WU MIPENMYIIECTBEHHO MPHOIMKEHHBIMH, YTO TIO 3aIUCH MPUOITNKEHHBIX
OECKOHEUHYIO AECITUIHYIO APOOb; 3HAYEHU, COJIepKAIINXCS B MH()OPMAIIMOHHBIX UCTOYHUKAX, MOYKHO CYIUTh
- 8LIYUCIAMD ITIMHY OKPY>KHOCTH, TUIOAb KPyra; 0 MOTPEIIHOCTH PUOITHKCHUS;
- UCNONBL306aMb B XOJIE PEILIEHUS TEKCTOBBIX 3a/1a4 - HOHSIMb, YTO TIOTPEITHOCTh PE3yJIbTaTa BIYMCICHUH JJOHKHA OBITh
3JIEMEHTAapHBIC TIPEICTABIICHUS, CBSI3aHHBIE C MPHOIMKEHHBIMU coM3MepHUMa C NOrPELUIHOCThIO UCXOAHBIX TaHHBIX;
3HAYCHUSIMH BEJIMYWH; - pewiamsb 3aHUMATEIIbHBIC 33JIa4M Ha COCTABJICHUE U pa3pe3aHue Guryp
- cmpoums TOYKH B JEKAPTOBOM CUCTEME KOOPAUHAT
- cmpoumy u Yyumams CTOJOYATHIC JUArpaMMBI B ITPOCTEHUIITNE
rpadukn
4 OKpy:KHOCTH - pAcno3naséams Pa3IuvHbIE CIIyYau B3aUMHOI'O PACTIONO0KEHUS - uccnedos8amy W OTIACHIBATH CBOMCTBA KPYTJIBIX TEJ, UCIIONB3Ysl DKCIIEPUMEHT,




MIPSIMON M OKPYXKHOCTH, IBYX OKPY>KHOCTEH;

- u306padicams PasInvHbIE CIIydyal B3aMMHOT'O PACIIOJIOKEHHS
MpsIMOM M OKPYKHOCTH;

- pacnosnaeéams UAINHIP, KOHYC, IIap, N300pakaTh UX OT PyKH,
MOJICJINPOBATh C IOMOIIBI0 OyMary, IJIACTUIMHA, IPOBOJIOKH.

Ha6J'HOI[eHI/IC, HU3MCPCHUEC,
- paccmampueantsb HpOCTGfIHIPIC CCUCHU KPYTJIBIX TEJI, IIOJIYYCHHBIC ITYTEM
OpeaAMCTHOTIO WM KOMIIBIOTECPHOI'0 MOACIUPOBAHUA, ONIPCACIIATL UX BU.

6 OTHomenus, - UCNONBL306aMb TIOHATHA U YMEHUS, CBA3aHHBIE C - HAY4UMbCA UCTONBL308aMb TIPUEMBI, PALTHOHATN3UPYIONINE BEIYUCICHUS,
NponopuHH, MPONOPLUUOHAIEHOCTHIO BETMYUH, TPOLIEHTAMH B XOJIC BBIOMpAst MOAXOISIINH AJIsl CUTYAIlMH CIIOCO0
NPOLEHTHI pelIeHHss MaTeMaTHYECKUX 3a]0a4 U 33/1a4 U3 CMEXHBIX - pewams 3aauu Ha HAXOXKJICHHUE TPOLIEHTA OT BEMUMHBI M BEIUYHHBI 110 €€
IPEIMETOB; MPOLICHTY;
- pewiams 3a0auy Ha JISICHNE BEINYNHBI B JaHHOM OTHOILICHUH, - 8bIpadicams OTHOLICHUE IBYX BEJIMYUH B IPOICHTAX.
Ha MPSIMYIO U 00PaTHYIO IPOMOPIHOHATIHLHOCTE;
- 8bIpadcams TMPOLEHTHI JECATUIHON IPOOBI0, MEPEXOAUTH OT
JECATHYHON IpOOH K MPOLCHTaM
7 Cummertpust - HAX0O0umb B OKPYKaIOIIEM MUpPE TUIOCKHE U IPOCTPAHCTBEHHBIE | - cmpoumsb GUTypy CUMMETPUYHYIO TaHHOM;
CUMMETPUYHBIC (QUTYPHI; - KOHCMPYUpO8ams OPHAMEHTHI M MTAPKETHI, HCIIOb3Ysl CBOWCTBA CUMMETPUHU
- pAcno3Ha6ams CAMMETPUYHbIE (PUTYPEI OTHOCHTEIILHO MIPSMOH,
TOYKH, IIOCKOCTH.
8 Boipaskenust, - UCnoab306amy OYKBBI TIPU 3aIIMCH MaTEMATUIECKUX BBIDAKEHUH | - cocmasnsamsb GOPMYIIbl, BRIpaKaTh 3aBUCUMOCTD MEKAY BETMUNHAMH,
hopmyisl, U TIpeII0KEHUIA; BBIYHCIISTH IO (OpMYJIaMm,
ypaBHeHUst - npumeHAmMsb OYKBBI 7151 0003HAUEHHS YHCE, 3aIIUCH OOLINX - cocmaeasimy ypaBHEHUS 110 YCIIOBHIO 3a/1a4;
YTBEPKJICHUM; - pewiams NPOCTEUILINE YPABHEHNS Ha OCHOBE 3aBUCUMOCTEN MEXKY
- cocmagnsims OyKBEHHBIE BBIPAXKEHUS 110 YCJIOBUIO 337a4; KOMIIOHEHTaMH apU(PMETUICCKUX ACUCTBHMH.
- BbIYUCAMb YUCITIOBBIC 3HAUCHNST OYKBEHHBIX BBIPOKCHUH NIPU
3a1aHHbIX 3HAYCHHUIX OYKB;
9 Heasie - cpasHuBamyb LENbIe YUCTA; - pazeums U yriyOUTh MPEACTaBICHUE O YUCIIC;
yucaa - 8LINOAHAMb IEHCTBUS C MOJYJISIMU TIETIBIX YHCET; - HAY4UMbCSA UCNONBL308aMb TIPUEMBI, PALTHOHATN3UPYIONINE BHIYUCICHUS,
- 8bINOIHAMb APUPMETHUECKUE TEUCTBUS C TIOJIOKHUTEIBHBIMU H BBIOHMpPast TOAXOSAIINI JJIsl CUTYaIlH CIIoco0;
OTpHIIATEIFHBIMH YHCIIAMHU; - peuiamv MaTeMaTHYECKHUE 3a7a4H U 33/Ia4H U3 CMEKHBIX IPEIMETOB
- npuMeHAmMs 3aKOHBI CIIOKCHUS U YMHOKEHHUS JUIS LIENIbIX YHCeII; | - 8bINOIHAMb HECTI0XKHBIE IPAKTHUECKUE PACUETHI,
- pacKpwvleams CKOOKH, 3aKn04ams CKOOKH, 8bINOIHAMb - pewiams 3aHUMaTEIbHBIC 3a1aUH.
YIPOLICHUE BBIPAKEHUI;
- npedcmasisme 1ENble YUCIa Ha KOOPAWHATHOHN pAMOit
10 | MuoxectBa. K | - pewiams KOMOMHATOPHBIE 3a7]a4l METOZOM Iiepebopa - AHAMU3UPOBAMsb M UHTEPIPETUPOBATH PE3YIIBTATHI;
OMOMHATOPWKA | BapHAHTOB, NPUEMOM KOMOMHATOPHOTO YMHOXKEHHUS, - Cpa6HUBAMb AHCHI HACTYIIJICHUS CITy4aiiHOTO COOBITHS, CTPOUTH PEUEBBIE
- POBOOUMb SKCIIEPUMEHTHI CO CITyJalHBIMH COOBITHSIMU. KOHCTPYKIIUH,
- peuiams 3aHUMATEIIbHBIE 3a1a4H.
11 | PamMoHAaNbHBI | - CPAGHUBAMbBU YNOPAOOUUBAMb PALIMOHATBHBIC YNCIIA; - npeobpazosvieams MPOCTENIINE OyKBEHHbIE BRIPAKEHHUS;
e ynciaa - 8bINOAHAMb apUPMETHUECKIE ACUCTBHS C PAllMOHAIBHBIMU - pasaudamo y cmpoums QUrypbl, CHAMMETPUYHBIE OTHOCUTEIIHHO MPSIMOii;




YHCIaMH, COUeTast yCTHBIE U MTUCbMEHHBIE TPUEMBI BEIYUCIICHUH, | - pa3eums u yeayoums NpecTaBICHUE O YUCIIe
IIPUMEHEHUE KAJIbKYJISTOPA. - HAYYUMbCs UCHOIb306aMb TIPUEMBI, PALIMOHANHU3UPYIOIINE BBIYHCIICHUS,
- u306pascams pavoHaNIbHBIC YNCIIA Ha KOOPJUHATHON OCH; BBIOMpAs MOAXOASIIHNN AJISI CUTYalMU CII0Cco0;
- peuiams YpaBHEHUS M TEKCTOBBIC 331a4H C TIOMOLIBIO - peuiams MaTeMaTHYECKHUE 3a7a4l U 33/1a4H U3 CMEKHBIX IPEIMETOB,
YpaBHEHUH; 6bINOHAMb HECIIOKHBIE IPAKTUYECKUE PACUETHI, peuiams 3aHIMAaTeIbHbIE
- NPUMEHAMb 3aKOHBI CII0KEHUS 1 YMHOXKCHUS IIPH BBIIIOJIHCHUN | 3a/1a4H.
JEHCTBU € pallMOHAILHBIMH YHCIAMHU
12 | MHoOroyroJibH | - pacnosHagams Ha YepTEeKaxX, pUCYHKaX, MOJACISIX U B - bI4UCAAMb 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUIECKUX QUTYP,
HKH U OKPY’KaroIlleM MUPE IIOCKHE U IPOCTPAHCTBEHHBIE COCTaBIICHHBIX U3 MPSIMOYTONBHBIX MapajleNICIUIEA0B;
MHOTI'OIPpaHHHUK | TCOMETPUIYCCKUC QJHFYPBI (B TOM YHCJIC ITPaBUJIBHBIC - yeﬂy6umb U pazéums MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUIECKUX
" MHOTOYTOJIBHUKHN) durypax;
- U300padKCame TEOMETPIUICCKUE (QUTYPEI OT PYKH ¥ C IOMOIIBIO | - pyyyersmp TIOHSTHE PA3BEPTKH [T BHITOTHEHHS IPAKTHUECKHX PACUETOB;
CPTEKHBIX MHCTPYMEHTOB, - U320MA6IUEaAMb TIPOCTPAHCTBEHHbIE (PUTYPHI U3 PA3BEPTOK;
- Pacnosnasam u Cmpounis pasBEPCTKU Kyba, PAMOYTOIBHOTO | _ yyccredosans 1 ONMCHBATE  CBOCTBA MHOTOYTOJBHMKOB ¥ MHOTOTPAHHHUKOB
e e e yTéM KCIIEpUMEHTA, HAOMIOICHN)S, MOJICIMPOBAHHS, B TOM YHCIIE C
- u3mMepsAms ¢ IOMOLIBIO TPAHCIIOPTUPA U CPABHUBATDH BEJIMUHHBI HCTIOMb30BAHMEM KOMIIBIOTEPHBIX IPOrPAMM
YTJIOB, B TOM YHCIIE YIJIOB B TPEYTONBHHKE, CTPOUTE C - peluamp 3aHUMATEIbHbIC 387auH
MIOMOIIBIO TPAHCHIOPTUPA YTIIBI 33JaHHON BETUUMHBI;
- 8BINUCTIAMG. TIEPUMETP TPEYTOJIbHHUKA, YETHIPEXYT OJIbHHKA,
IUIOILA/b IPSMOYTOJIBHHUKA, KBapaTa; 00beM MPSIMOYTOJIBHOTO
napajuiesenumnesa, Kyoa, mpu3Meal;
- 8bIpadicams OJHU €AUHULIBI JUIMHBL, IUI0MAAH, 00bEMa, MacChl,
BpPEMEHH Yepe3 IpyTue;
- MOOenupo8ams MHOTOYTOIBHUKA M MHOTOI'PAaHHUKH, UCTIONB3YS
OyMmary, IIacTHJINH, TPOBOJIOKY U Ap.;
13 | Urorosoe - 8LINOJHAMb YCTHO U MUCBMEHHO apu(METHYECKHE ACHCTBUS HALl | - ompabomamy HaBBIKK UCTIONb30BAHUS IPUEMOB, PALMOHAIN3UPYIOIIUX
NOBTOpPEHUE YHCIIaMu; BBIYUCIICHUS, BBIONPAs NOAXOIAIINHN I CUTyaluH crioco0
Kypca - HAxX0O0umb 3HAYCHHUS YUCIIOBBIX BBIPAKEHHI;
MaTeMATHKM 6 | - pewiams ypaBHEHUS U TEKCTOBBIC 33/1a4H,
KJiacca - UCNONBL306aMb PUOOPETEHHBIC 3HAHNS 1 YMEHHUS B
MIPAKTUYECKOH NEATEIbHOCTH U NTOBCEAHEBHOM KU3HM.

7 kaacc anaredopa
HporpaMMa obecreynBaer JOCTHIKCHUS CIICAYIOIINX PE3YJIbTATOB OCBOCHUA 06pa3OBaTCJIBHOI7I nporpaMmMmbl OCHOBHOT'O 061_1_[61"0 06p8.30BaHI/I$IZ
MeranpeaMeTHbie pe3yJabTarThbl:

peryasituBHblie Y'Y /I
VHAUUecs Hay4amcsi:

- GdopMynIHpOBaTh U yISPKUBATh YICOHYIO 3a/1a4Y;




BBIOUPATH JICHCTBUS B COOTBETCTBHH C IMOCTABICHHOM 3a/1avel ¥ yCIOBUSAMHU €€ peai3alliy;

TJIAHUPOBATH IYTH JOCTIDKEHUS 1IeTIeil, 0CO3HaHHO BEIOMpaTh Hanboee 3 peKTUBHBIE CIOCOOBI pelIeHusT ydeOHbIX U M03HABATENIbHBIX 33/1a4;

MPEIBUETh YPOBEHb OCBOCHUS 3HAHUH, €0 BPEMEHHBIX XapaKTCPUCTHK;

COCTaBJIATh IJIAH U TIOCJICIOBATEILHOCTD ICHCTBUN;

OCYIIECTBISITh KOHTPOJIb IO 00pa3Ily ¥ BHOCHTh HEOOXOUMBIC KOPPEKTHBHI;

aJICKBaTHO OIICHUBATH NMPABUJIBHOCTh WM OIMWOOYHOCTH BBIOJNHECHUS yueOHOU 3ajnauu, €€ OOBEKTHBHYIO TPYJHOCTh M COOCTBEHHBIC BO3MOXKHOCTH €&
pelICHuUS;

CJIMYATh CIIOCO0 JICHCTBHS M €T0 PE3yJbTAT C ITAJIOHOM C [EJIBbI0 00HAPYKECHUS OTKJIIOHEHUH U OTJIMYHN OT STaJIOHA;

yuawiuecs noaydam 603MONCHOCMb HAYYUMbCA.

OIPEJENATh MOCIEN0BATEIBHOCTD IPOMEKYTOUHBIX LEIEH U COOTBETCTBYIOIIMX UM JNEUCTBUM C y4ETOM KOHEYHOI'O PE3yNbTaTa;

HpEABUAECTh BO3SMOKHOCTH IOJIYUYEHUSI KOHKPETHOTO pe3yibTaTa IPU PEILICHUHN 331a4;

BBIIETATh M OCO3HABATH TOTO, YTO y’K€ YCBOEHO M YTO €Ie MOUIEKUT YCBOCHHIO, OCO3HABATh Ka4eCTBO M YPOBEHb YCBOEHU:, 1aBaTh CAMOOILICHKY CBOEU
JIESATEIbHOCTH;

KOHIICHTPUPOBATH BOJIIO ISl IPEOJIOTICHUS HHTEIUICKTYANbHBIX 3aTPYAHCHUH U (PU3MYECKHUX MPETSTCTBHM.

no3HaBartejbHbie YV I:
yuawuecs Hay4amca.:

CaMOCTOSITENBHO BBIICIATH U (POPMYIIHPOBATH MMO3HABATEIBHBIE LIEIIH;

HCTIONB30BaTh 00IINE NPUEMBI PELICHUS 3a1a4;

MPUMEHATH IIPaBHJIa U MOJIB30BaThCSI HHCTPYKLIUAMH, OCBOCHHBIMH 3aKOHOMEPHOCTSIMU;

OCYILECTBIIATh CMBICIIOBOE UTCHHUE;

CO3J1aBaTh, MPUMEHSTH U PE0OPA30BBIBATH 3HAKOBO-CUMBOJIMUYECKHIE CPEACTBA, MOJIENIN M CXEMBI JIJIsl pElIeHUs] YUeOHbBIX U T03HABATEIILHBIX 3a]1ay;
CaMOCTOSITEIbHO CTaBHUTH LI€JIH, BEIOMPATh U CO34aBaTh aJIrOPUTMBI AJISl peIlieHUs y4eOHBIX MaTeMaTHUECKHUX MTPOOIIeM;

[IOHUMATh CYIHOCTh AJITOPUTMHUYECKUX NPEAIIMCAHUI U YMETh AEHCTBOBATh B COOTBETCTBUU C IPEJIOKEHHBIM AJITOPUTMOM,;

YMEHHSI TOHHUMAaTh WU HCIOJb30BaTh MaTeMaTHUYECKHE CPEJCTBA HAIVIATHOCTH (PUCYHKH, YEPTEKH, CXEMBl W Ap.) UL WIUTIOCTpAIMH, WHTEpPIpETalvu,
apryMeHTall|H;

YMEHHUSI HAaXOAWUTh B PA3JIMYHBIX HCTOYHUKAX, B TOM YHCIIE KOHTPOJIMPYEMOM MpOCTpaHcTBe MHTepHeTa, MHPOPMALUIO, HEOOXOOUMYIO U PELICHUS
MaTeMaTHYECKHX MPOOJIEM, M MPEJCTaBIATh €€ B TOHATHOW (hopMe; MPUHUMATH PEIICHHE B YCIOBHSAX HEMOJIHOW U M30BITOYHOHN, TOYHOM W BEPOSITHOCTHON
WHpOpMAITUH;

yuawjuecs noaydam 603MOMUCHOCMb HAYYUMbCA.

YCTaHaBIUBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKHE PACcCYKAECHUS, YMO3AKIIOUeHUs (MHAYKTUBHBIE, IETyKTUBHBIE) U BBIBO/IBL;
(dbopmupoBaHus yIeOHOH 1 00I1Ie MMOJT30BATENILCKOW KOMIIETEHTHOCTH B 00JIACTH UCTIONIL30BaHUS HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MKT-
KOMIIETEHTHOCTH);

BHUJETh MaTEMaTHUECKYIO 33/1auy B APYTUX JUCHMIUIMHAX, B OKPYXKarOIIeH KU3HH;

BBIJIBUTATh TUTIOTE3bI P PEIICHNN YI€OHBIX 33/1a4 U IIOHUMaHHsI HEOOXOJUMOCTH MX TPOBEPKH;

IIJIAHUPOBATH U OCYILLECTBIIATH AEATEIbHOCTD, HAPABICHHYIO HA PELICHUE 3a1a4 UCCIIEN0BATENbCKOIO XapaKTepa;

OCO3HAHHO BHIOMpaTh Hanbosee 3PeKTUBHBIE CIIOCOObI PelIeHNsT YIeOHBIX U MO3HABATEIILHBIX 3a/1a4;

WHTEPIPETUPOBATh HHPOPMAINIUIO (CTPYKTYPHPOBATH, MEPEBOINUTH CILIONIHOM TEKCT B TAONHITy, IPE3EHTOBATh MOJyYCHHYI0 WH()OpPMAIIHIO, B TOM YHUCIIE C
nomortpio MKT);

OLIeHMBATh MH(OPMALHIO (KpUTHUYECKAas OLIEHKA, OLIEHKA T0CTOBEPHOCTH);



- yCTaHaBIUBAaTh IPUYHHHO-CIICACTBEHHBIE CBSI3U, BEICTPAUBATh PACCYXKACHUS, 0000IEHHUS.
KommynukaTusHbie YY /]
yuawuecs noayuam 603MOACHOCHb HAYUUMbCS.!
OpTaHU30BbIBATH Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO ACATENHLHOCTD C YUUTENIEM H CBEPCTHUKAMH: ONPENENATH eI , PACTIPENeNATh QYHKINHA U POJIH

YYaCTHUKOB;

B3aMMO/ICHICTBOBATh M HAXOAUTH O0IIHe CrIOcOObI paboThl; yMEHHUS paboTaTh B TPyIIe: HAXOJUTH 00IIee pelIeHne U pa3peniaTh KOH(GIMKTH Ha OCHOBE
COTJIACOBAHMSI IMO3UIUH U yu€Ta HHTEPECOB, CAYIIAaTh NapTHEPA, OPMYITUPOBATH, APTYMEHTUPOBAThH M OTCTaUBATh CBOE MHCHHE;

MPOTHO3WPOBATH BOSHUKHOBEHHE KOH(IUKTOB TIPU HAWYHU PA3HBIX TOUCK 3PCHUS;
pasperiath KOHQIMKTBI HA OCHOBE y4eTa UHTEPECOB U MO3UIIHI BCEX YYACTHUKOB;
KOOPJIMHUPOBATh U MPUHUMATD PA3IMYHbBIC MTO3UIIUU BO B3aUMO/ICHCTBUY;
apTyYMEHTUPOBATH CBOIO TIO3UIMIO U KOOPJMHUPOBATH €€ ¢ TIO3UIMSIMU TAPTHEPOB B COTPYAHUYECTBE MTPHU BBIOOPE OOILEro pelieHus B COBMECTHOM

NesITebHOCTH.
IIpeameTHbIe pe3yabTaThl
Ne | HammeHoBaHue JAunakTuyeckue eTMHUIBI 00Pa30BATEIBLHOIO Mpoecca
pa3fesnoB U TeM = =
yyamuiicsi HAyYUTCs y4yamuiicsi HOJIY4UT BO3MOKHOCTb HAYYMThCS
7 Kki1ace
1 Jpodu u - CpaBHHUBATh APOOH; - IPUMEHSTH HOITy4YEHHbIE 3HAHUS [IPH PELICHUU
MPOIEHTHI - BBIMOJIHATH BBIYUCIICHHS C PAllMOHATBHBIMU YUCIIAMU; 3ajay;
-BBIYUCJIATH BBIPAXKCHUA C HATYPAJIbHBIMU IIOKA3aTCIIAMU, - IPUMCHSATH IPaBUJIO NEPEKPECTHOI'O CPAaBHCHUA
- pemmaTh 3a7a4d Ha MPOIICHTHI; OOBIKHOBEHHBIX Apo0ei
- HaXOJIUTh cpeaHee apupMETHIECKOe, MOAY M Pa3Max YHCIOBOIO paja.
2 Mpsamas u - OCYILIECTBIISITH MIEPEBO/I 33/1a4 Ha S3BIK POPMYIT; - IPUMEHSTh TIOTy4YEHHBIE 3HAHUS [P PELICHUU
o0paTHas - BBIpaXKaTh MEpEeMEHHBIC 13 POpMYI; 3ajady;
NMPONOPIMOHAN | - 3HATH NPSIMO NPOIOPLHOHATILHBIE BEIPAXKEHHSI, 00pAaTHO MPONOPLHUOHAIBHBIE; | - BHIOJIHSITH YACIOBBIE TOJCTAHOBKHU B (HOPMYJIbI
bHOCTH - 3HaTh (popMyiy 0OpaTHOI NMPONOPLHNOHATBHOCTH;
- peuiath 3aJ1a41 C MOMOIIBIO MPOTIOPIIN;
3 Brenenne B - pacro3HaBaTh YUCIOBbIC BRIPAKEHHS U BBIPAXKEHUS C IEPEMEHHBIMH, - (hopMyIMpOBaTh MOHATHE JTMHEHHOTO YPaBHEHHS.
aaredopy JMHEHHbIC YPaBHEHHUS. -pemaTh JUHEHHOe ypaBHEHHE B 00LIeM BUJIE.
4 YpaBHeHus - IPUBOJUTH IPUMEPHI BBIPAXKECHUN C IEPEMEHHBIMU, TUHENHBIX YPaBHEHUI. - HHTEPIPETUPOBATL YPAaBHEHUE KaK

- COCTaBJISITh BRIPAKEHNE C IIEPEMEHHBIMH 110 YCIIOBUIO 3a/1a4H.

- BBITIOJTHSATH NMPE00Pa30BaHuUs BRIPAXKESHUH: IPUBOIUTH TIOJO0OHBIE CllaraeMEbIe,
pacKphIBaTh CKOOKH.

- HaxOJIUTh 3HAYEHWE BBEIPAKCHUS C TICPEMEHHBIMH TTPH 3aJaHHBIX 3HAUCHHUIX
MEPEMEHHBIX.

- KJIACCU(UIIMPOBATH aNre0panveckue BHIPAKECHNUs, ONTMCHIBATH IIEIIbIE

MaTEMAaTHYECKYIO MOJIEIIb PEAIBHOM CUTYallUH.
- OMCHIBATh CXEMY PELIEHHs TEKCTOBOM 3aJjauu,
MIPUMEHSATH €€ JJIs PELICHUS 3a/1a4




BBIPAKCHHUSI
5 KoopamHatel u | - OTMEYaTh MHOKECTBO TOYEK HA KOOPAUHATHOU MPSMOIi; - HaXOJUTh PACCTOSHIE MEXIY TOUKaAMH
rpagpuxku - OTMEYaTh TOUYKU HAa KOOPAUHATHOU IJIIOCKOCTH; KOOPJIMHATHOM MPSMOM;
- 3HaTh, YTO TAKOE TPAPUKH; - MPUMEHSATH MOJIYYCHHBIC 3HAHUSI IPU PEIICHUU
- m300paxaTh rpad UK, 3amaq
6 CaoiicTBa - HaXOJUTh NIPOU3BEICHUE U YACTHOE CTETIEHEH; - HCII0JIB30BaTh MPABUJIO IEPECTAHOBKU MIPH
CTeNeHu ¢ - pemath KOMOMHATOPHBIC 3a/1a4H; peLIeHnH 33/1a4;
HATYPAJIBHBIM | - YIPOILATh MPOU3BEACHHS U YaCTHOE CTEIICHEH. - MPUMEHSITh MTOTydeHHBIE 3HAHUS TPH PEIICHUN
nokasarejemM 3a1aq
7 MHorou4J/ieHsbl - 3HATh OMPECIICHUS OJHOWICHOB U MHOTOWICHOB; - MCTIOJIB30BaTh (DOPMYJIBI KBaIpaTa CyMMBI U
- BBIIIOJIHATH HCﬁCTBI/IH C OJHOYJICHAMH U MHOT'OYJICHAMH. KBaJpaTa pa3HOCTHU IIPH BBIIIOJIHCHHUU 3aﬂaHHﬁ;
- pemaTh 3aJa49H C IOMOIIBI0 YPaBHEHUH
8 Paznoxenue - BBIHOCUTH OOIIHH MHOXHUTEIH 332 CKOOKH; - pemaTh ypaBHEHHS C TIOMOIIBIO PA3JIOKEeHUS Ha
MHOT04JICHOB - UCTIOJIB30BaTh CIIOCO0 TPYIIUPOBKY; MHOKHUTENN
HA MHOKHTEJIH | - HCIIONBE30BaTh GOPMYITY Pa3sHOCTH KBaAPATOB, ((OPMYITBI PA3HOCTH M CyMMEBI
KyOOB;
- paCKjIagblBaTb HA MHOKUTCJIHN C IPUMCHCHUCM HECKOJIBKUX CHOCO6OB.
9 Yacrora u BBIYUCIISITH OTHOCHTENFHYIO YaCTOTY CIIyYaiHOTO COOBITHSL. - IPUMEHSATH [IpaBUJIa BBIYUCIIEHUS BEPOSATHOCTEN
BEPOSITHOCTh CJIy4ailHbIX COOBITHH NPH BHIIOJIHEHUH 3aAaHUH
10 HTorosoe
NMOBTOpPeHHUE
Kypca ajredopsl
7 kaacca

7 KJ1acc reomMeTpus

HporpaMMa obecreynBaer JOCTUIKCHUS CIICAYIOIINX PE3YIIbTATOB OCBOCHUA o6pa30BaTean0ﬁ nporpaMmMbl OCHOBHOT'O O6H_I6FO O6pa3OBaHI/I$IZ
MeETallpeAMETHBIC:

pPeVIAMUBHbIE VHUBEPCATIbHbLE Vll€6Hbl€ oelicmeus:

® YMEHHE CaMOCTOSTEJIbHO IUIAHUPOBATh AIbTEPHATUBHBIE MYyTH JOCTIKEHHS 1IeJIeH, OCO3HAHHO BhIOMpaTh Hambosee 3G (EeKTUBHBIE CIIOCOOBI
perieHust yueOHbIX U TO3HABATEIbHBIX 33/1a4;

® yMEHHE OCYIIECTBIATH KOHTPOJb IO Pe3ylbTaTy M CIOCO0Y NeHCTBHS Ha YpOBHE MPOU3BOJILHOTO BHUMAaHMA M BHOCHTH HEOOXOIUMBIE
KOPPEKTUBBI;

® YMCHHC aACKBATHO OUCHHUBATH IPAaBUIIBHOCTb HUJIU OIMMOOYHOCTE BBLIIOIHEHHUS yqe6H0171 3agadu, €€ O6’I)eKTI/IBHy10 TPYAHOCTH U COOCTBEHHEIE
BO3MOXHOCTH €€ PCIICHUA;

® [MOHUMMAaHHEC CYITHOCTH aJITOPUTMHUYCCKUX Hpe}IHI/IcaHI/Iﬁ 1 YMCHHUEC JleﬁCTBOBaTI) B COOTBETCTBUU C NMPEATIOKCHHBIM aJITOPUTMOM;




YMCHHUEC CaMOCTOATCIIbHO CTaABUTh LCJIH, BLI6I/IpaTL H CO3J1aBaTh AJITOPUTMBI IJId PCIICHUA y‘-Ie6HBIX MAaTEMaTHYICCKUX np06neM;
YMCHHUCE IINIAHUPOBATh U OCYHICCTBIIATE ACATCIBbHOCTDL, HAIIPABJIICHHYIO HAa PCIICHUC 3a/lad UCCIICA0BATCIBCKOI'O XapaKTepa,

no3HABANENbHble YHUBEPCATIbHbLE V’{€6Hbl€ oelicmeus:

OCO3HAHHOE BJIA/ICHUE JIOTHYECKUMHU JCHCTBUSIMH ONPEACICHUS MOHATHH, 0000IIeHNs, YCTAHOBICHUS aHAJIOTHA, KIacCU(PUKAIIMH HA OCHOBE
CaMOCTOSITENTLHOT'O BRIOOpA OCHOBAHMI U KPUTEPHUEB, YCTAHOBJICHUS POJIOBHIOBBIX CBS3CH;

YMEHHUE YCTaHABJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH JIOTHYECKOE PACCYKICHHUE, YMO3AKIIOUeHHE (MHAYKTUBHOE, JETyKTUBHOE U
10 QHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3[aBaTh, NPUMEHATh U NpPeoOpa3oBHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA, MOACITH M CXEMbl JUIS pEIICHHs Y4eOHBIX M
II0O3HABATEJIbHBIX 3a7a4;

¢dopmupoBaHHEe U pa3BUTHE Y4eOHOM M OOIIENoJb30BaTEIbCKOW KOMIIETEHTHOCTHM B 00JAaCTH MCIIOJIB30BaHHUs HH(GOPMALMOHHO-
KOMMYHHUKAIMOHHBIX TexHosoruil (MKT-koMneTeHTHOCTH);

(dbopmMHpoBaHKE MTEPBOHAYAIBHBIX NPEACTABICHNUN 00 UAESIX U O METOJIaX MAaTeMAaTUKU KaK YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHUKH, CPE/ICTBE
MOJIETIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

YMEHHUE BHJIETh MaTEMATHUYECKYIO 3a7]ady B KOHTEKCTE MPOOIEMHON CUTYAIlNH B APYTrUX AUCUUIUIMHAX, B OKPYKAIOIIECH KU3HU;

YMEHHE HAXOJWUTh B PA3IMYHBIX MCTOYHUKAX MH(POpMAINIO, HEOOXOIUMYIO JUISl PEHICHUS MAaTeMAaTUYECKUX MPOOJeM, W MPEICTaBIATh €€ B
MOHATHOU (hOpMe; MPHHUMATH PEIICHHE B YCIOBUSAX HENOTHON M N30BITOYHOM, TOUHOW M BEPOATHOCTHON MH(OpMAIUH;

yMEHHE IOHMMAaTh W UCIOJIb30BaTh MaTeMaTHYeCKHE CPEICTBA HAIVIAAHOCTH (PUCYHKH, YEpTEeKH, CXEMbl U Jp.) A8 WIUIOCTpAlUH,
UHTEPIIpETALMH, apTyMEHTALIUN;

YMEHHE BBIJIBUTATh TMIIOTE3bI IPU PELLIEHUH YUeOHBIX 33/1a4 U TOHUMATh HEOOXOJUMOCTb UX NPOBEPKH;

YMEHHE MPUMEHATh UHIYKTUBHBIE U J€TYKTUBHBIE CITIOCOOBI PACCYKIEHUH, BUIETh PA3IMYHbIE CTPATErUH PEIICHUs 3314,

KOMMYHUKAMUBHblE VHUBEPCAJIbHbLE V‘l€6Hble oelicmeus.

v yMeHHe OpraHU30BBIBATh y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JESITEIBHOCTh C YUMTETIEM M CBEPCTHHKAMH: OMPEACIAThH IEIH,
pacnpenenats QyHKINU U pOJId YYaCTHUKOB, 0011IKe ClIOcOObI paboThI;

v’ yMmeHue paboTaTh B TPYIIe: HAXOMUTh OOIEe pEIlICHHEe W pa3pelarth KOHQIMKTBI HA OCHOBE COTJIACOBAHMS IMO3UIMA U ydeTa
MHTEPECOB;

v/ chymarth mapTHepa;

v hOpMyIHpOBaTh, apryMEHTUPOBATEL U OTCTAMBATH CBOE MHEHHE;

NnNpeaAMETHbIC:
Ylmmuewz Haywamcsa:

OBJIaICHHUC 0a30BbIM MOHATHHHBIM afrapaToM Mo OCHOBHBIM pascjiaM COIACp:KaHUsA, MPCACTABIICHUC 00 OCHOBHBIX HU3YyYaCMbIX NOHATUAX
(FeOMeTqueCKaSI q)nrypa, BeJ'II/IqI/IHa) KaK Ba)KHEHIITUX MaTeMaTHUCCKUX MOZACIIAX, MMO3BOJIAIOIINX OMUCBIBATE U NU3Yy4YaTh PCAJIbHBIC ITPOLECCHI
U ABJICHUA,

YMCHHC paGOTaTB C TCOMCTPUICCKUM TCKCTOM (aHaJ'II/I3I/IpOBaTB, H3BJICKATb HGO6XOI[I/IMYIO I/IH(I)OpMaI_II/IIO), TOYHO U I'PaMOTHO BBbIpaXXaTb CBOU
MBICJIM B yCTHOI71 U ITMCHbMEHHOM pc€un C NMPUMCHCHUEM MaTeMaTH4IeCKOM TEPMHUHOJIOTUM WU CHUMBOJIMKH, HUCIIOJIB30BATh PA3JIMYHBIC SA3BIKU
MaTCMaTUuKH, MIPOBOAUTH I(J'IaCCI/I(bI/IKaI_[I/II/I, JOTUYCCKUC O6OCHOBaHI/I${, A0Ka3aTcJIbCTBA MAaTEMATHYICCKUX YTBer(ﬂCHHﬁ;



OBJIQJICHUE HABbIKAMU YCTHBIX MUChbMEHHBIX, UHCTPYMEHTAIbHBIX BHIYUCICHUH;

OBJIAJICHHE TIEOMETPUYECKHM SI3bIKOM, YMEHHE HCIIOJIb30BaTh €ro [Uisl ONUCAaHUS TMPEIMETOB OKPYXKAIOUIEro MHpa, pPa3BUTHE
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN U N300pa3UTENbHBIX YMEHHH, IPHOOpETEHNE HABBIKOB FTEOMETPUUECKUX MTOCTPOCHUIA;

YCBOCHHE CHCTEMAaTHYCCKUX 3HAHUU O TUIOCKHX (PUTypax M MX CBOWMCTBAX, NMPU3HAKAX PABEHCTBA TPEYrOJHHUKOB, MAPAILICIBHBIX MPIMBIX,
yrjlax Mpy NepeceueHuu ABYX MPSMBIX CEKYIIEH. O BUAAaX TPEYrOJIbHUKOB, YMEHUE MPUMEHITh CUCTEMATUUECKHE 3HAHUS O HUX JJIsl PeLIeHUs
reOMETPUYECKUX U MPAKTUUYECKHUX 33]1aY;

YMEHHUE U3MEPSTH JJIMHBI OTPE3KOB, BEJIMUUHBI YTJIOB;

yMEHUE MNPUMEHSTh H3YUYCHHbIC MOHSTHS, PE3YJIbTaThl, METOJbI JUIsl PEHICHUS 3a7ad IPAKTUYECKOro XapakTepa M 3aJad M3 CMEXHBIX
JTUCIHILIAH C UCIIOJIb30BAHUEM TIPH HEOOXOIMMOCTH CIIPABOYHBIC MaTepUaIbl M TEXHUYECKHIE CPEIICTBA.

Yuamuecsi mo1y4aT BO3MOKHOCTh HAYYHUThCH:
* OnepupoBaTh MOHATHIMUA T€OMETPHUECKUX (DHUTYD;
* U3BJICKATh, UHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(OPMALIUIO O TEOMETPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekKax;
* IPUMEHSATh T€OMETPUYECKHUE (PAKTHI I PEILICHUS 3a]a4, B TOM YHCIIe, IPEANOJIaraioliuX HECKOJIbKO IaroB PELICHHUS;
* popmynaHpoBaThH BIIPOCTEHIINX CIIy4asX CBOMCTBA UIIPU3HAKU (DUTYD;
* JI0OKa3bIBaTh F€OMETPUUECKUE YTBEPHKICHNUS;
* BIIQJICTh CTaHAAPTHON KiaccupuUKauen miockux ¢Guryp (TpeyroibHUKOB) HCIOIb30BaTh CBOICTBA T€OMETPUUYECKUX (DUTYpP U pelIeHHs 3aaady
IIPaKTUYECKOI0 XapaKkTepa U 3aJ1a4 U3 CMEXHBIX JAUCLUIUIMH.
* OnepupoBaTh NOHATHUSMHU: PaBEHCTBO (GUTYp, paBHble (urypbl, PaBeHCTBO TpeyroiabHHUKOB OmnepupoBaTh MOHITUSIMH: MapalIeIbHOCTh
MPSIMBIX, IEPIEHIUKYIISIPHOCTD MPSMBIX, YTIIbI MEXKTY MPSIMBIMH, TIEPIICHIUKYIISP

8 kuacc anredopa
HporpaMMa obecreynBaer JOCTHUIKCHUS CIICAYIOIINX PE3YIIbTATOB OCBOCHU A O6p330BaTeJIBHOI71 nporpaMmMbl OCHOBHOTI'O O6H.I€FO O6pa3OBaHI/I$IZ

MeranpeaMernbie pe3yJibTaThbl:
peryasTuBHbIe Y'Y/l
yHaupuecs Hay4amcsi:

(dbopMyIIMpoBaTh U yJIEpKUBATh YUEOHYIO 3a/1a4y;

BbIOMPATH IEHCTBHS B COOTBETCTBUU C ITOCTABJICHHOM 3a/1auell M yCIOBUSAMU €€ pealn3aluy;

IUTAaHUPOBATh IMYTH JOCTUXKEHUS 1ieJiel, 0CO3HAHHO BbIOMpaTh Hanbosee 3pPeKTUBHbIE CIIOCOOBI pellIeHUs] yUeOHBIX U NTO3HABATENIbHBIX 3a/1a4;
IIPEIBUJIETh YPOBEHb OCBOCHHUS 3HAHUM, €70 BPEMEHHBIX XapaKTEPUCTHUK;

COCTAaBJISITH IJIaH U ITOCJIEI0BATEIIFHOCTE JIEHCTBHIA;

OCYILIECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,

aJIeKBaTHO OLEHMBATh MPABHJIBHOCTh WM OIMIMOOYHOCTH BBIOJHEHMS Y4eOHOM 3amaud, €€ OOBEKTHBHYIO TPYIHOCTh M COOCTBEHHBIE
BO3MOXKHOCTH €€ PELICHHUS;

CIINYATh CIOCO0 JIEHCTBUS U €ro Pe3yibTaT C TAIOHOM C 1IeJIbI0 OOHAPYKEHHsI OTKJIIOHEHUH U OTIIMYHUIl OT 3TaJIOHA;

ywawuecs nojydant 603MONICHOCNIb HAYYUMbCA.!



OIPEIENATh NOCIEI0BATEIBHOCTD IIPOMEXYTOYHBIX L[EJIEH U COOTBETCTBYIOIIUX UM JAEUCTBUHI C Y4ETOM KOHEYHOIO pe3yibTaTa;

MIPEABUACTb BOZMOXXHOCTH IIOJy4€HUs KOHKPETHOIO pe3yabTaTa IIpYU PELICHUU 3a/1a4;

BBIJICJIATH U OCO3HAaBaTb TOIO, YTO YK€ YCBOEHO M YTO €IIE IOMJIEKUT YCBOCHMIO, OCO3HABATh KAaYeCTBO M YPOBEHb YCBOCHMS, /1aBaTh
CaMOOLICHKY CBOEH JEATEIbHOCTH;

KOHIICHTPUPOBATH BOJIO JUIS MIPEOI0JICHUS HHTEIUICKTYAIBHBIX 3aTPyIHECHUN U (PU3HUECKUX MPEMSATCTBUMA.

no3HaparejbHble YY/I:
yuawuecs Hay4amcsi:

CaMOCTOSITEJILHO BBIJICNIATh U (POPMYJIUPOBATH [103HABATEIbHbIE LIEJIHN;

MCIOJIb30BATh OOIME IPHEMBI PEILICHHS 3aa4;

IIPUMEHSITH [IPaBUJIA U NI0JIb30BaThCS HHCTPYKLUSAMHU, OCBOEHHBIMU 3aKOHOMEPHOCTSIMU;

OCYILIECTBIIATh CMBICIIOBOE YTECHUE;

CO3/1aBaTh, IPUMEHSATh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA, MOJEIIN M CXEMBbI JUIs peLIeHHUs y4yeOHBIX U [T03HaBaT. 3ajay;
CaMOCTOSITEJILHO CTaBUTh LI€JIM, BEIOUPATh U CO3/aBaTh AJITOPUTMBI JJIsl PELICHUS yYEOHbIX MaTeMaTUUYECKUX TPO0IIeM;

IIOHMMATh CYIIHOCTH aJITOPUTMUYECKUX MTPEANNCAHUN U YMETh IECTBOBATh B COOTBETCTBUH C MPEIOKEHHBIM aJITOPUTMOM;

YMEHMSI TOHUMaThb W HCIOJIb30BaTh MATEMaTUYECKHE CPEICTBAa HArjasSAHOCTU (PUCYHKH, YEPTEKU, CXEMbl W Jp.) I WUIIOCTPALUH,
UHTEPIIpETAMH, apTyMEHTALUN;

YMEHHUSI HaXOJIUTh B PA3IMYHBIX MCTOYHHMKAX, B TOM YHCJIE KOHTPOJIMPYEMOM IpocTpaHcTBe MHTepHeTa, nHpOpMalnio, HEOOXOAUMYIO IS
peleHusl MaTeMaTHYeCKUX MpoOsieM, U MPEACTaBIATh €€ B MOHATHOM (opMme; NPUHHUMATh pElIeHHE B YCIOBUAX HEMOJHOW M HM30BITOYHOH,
TOYHOU ¥ BEPOATHOCTHON MH(POpMAIny;

yuawuecs noaydant 603MOANCHOCNb HAYYUmMbvbCsl.:

YCTaHABIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBSI3M; CTPOUTH JIOTMUECKHE PACCYKICHUS, YMO3aKJIIOUEeHUs] (MHIYKTUBHBIC, ICHYKTHBHBIC) U
BBIBO/IBI;

dbopmupoBaHus y4eOHOW W OOIIE MOJB30BATEIBCKON KOMIETEHTHOCTH B 00JIACTH WCIOJIb30BaHUS WH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
texHonoruit (MKT-kommereHTHOCTH);

BHUJIETh MAaTEMATHUECKYIO 3a7a4y B IPYTUX JUCIHUIUINHAX, B OKPYXKAIOIIEH KU3HH;

BBIIBUTATh TUIIOTE3bI MIPH PEIICHUH YUYeOHBIX 33724 ¥ TOHUMAHUS HEOOXOAUMOCTH UX MPOBEPKU;

TJIAHUPOBATh M OCYIIECTBIISITH I€ITEIILHOCTD, HAITPABJICHHYIO Ha PEIIEHUE 3a]1a4 UCCIIEI0BATEILCKOTO XapaKTepa;

OCO3HaHHO BBIOMpaTh Hanbosee r¢heKTUBHBIE CTIOCOOBI pelIeHNs YueOHBIX U MO3HABATEIbHBIX 33/1a4;

WHTEPIPETHPOBaTh WH(OpMAIHIO (CTPYKTYPHUPOBATh, MEPEBOAUTH CIUIONTHOW TEKCT B TaOJHILy, TMPE3EHTOBATh MOJYUYCHHYIO WH(OpMAIUio, B
ToM ymciie ¢ momombio UKT);

OIleHUBAaTh MH(POpMaIHIO (KpUTHUECKAs OIIEHKA, OLIEHKA JJOCTOBEPHOCTH);

yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIC CBS3H, BRICTPAUBATh PACCYKIEHUS, 000OIICHHUS.

KommyHnukatusubie YY /|
yuawuecsi NoIy4am 603MOACHOCb HAYYUMbCA.!



- OpFaHI/I3OBBIBaTb y‘Ie6HOG COTp}II[HI/I‘-IeCTBO nu COBMCCTHYIO OCATCIIBHOCTD C y‘II/ITeJIeM 158 CBepCTHI/IKaMI/II OHpeI[eJISITb neiau, pacnpez[eﬂ;nb
(GYHKIHMH B POJIA YIaCTHHKOB;

- B3aMMOJICHCTBOBATh M HAXOAUTH OOIIKE CIIOCOOBI paboThl; yMEHHS padoTaTh B IPYIIE: HAXOAUTH 00IIee pelIeHre U pa3pemmaTh KOH(OIUKTHI
Ha OCHOBE COTJIACOBAHMS MO3UIIMK U yuéTa HHTEPECOB, CIYIIATh MapTHEPA, GOPMYITMPOBATh, APTYMEHTHPOBATh U OTCTAMBATh CBOE MHEHUE;

- NPOTHO3MPOBATH BOSHUKHOBEHHE KOH(IUKTOB MPHU HAIMYMU PA3HBIX TOYEK 3PEHUS;

- paspemarh KOH(MIUKTH HA OCHOBE y4eTa MHTEPECOB U MO3UIIUNA BCEX YUaCTHHKOB;

- KOOpI[I/IHI/IpOBaTb nu HpI/IHI/IMaTB paSHHqule IIO3UIIUU BO B3aHMOI[efICTBHH;

- apryMEHTHPOBATh CBOIO MO3HIINIO U KOOPJUHUPOBATH €€ C MO3UIUSIMHU MMaPTHEPOB B COTPYIHUYECTBE MTPU BHIOOPE OOIIETO PEIICHHS B
COBMECTHOM AEITEIHLHOCTH.
IIpenmeTHble pe3yIbTaThI

Yucaa

yuaujueca Hayuamca:

OmnepupoBath Ha 0230BOM ypOBHE MOHATHSIMH: HATYPaIbHOE YUCIIO, IIEJI0€ YHCII0, OOBIKHOBEHHAsS APOOB, eCATUYHAS APOOh, CMEIIaHHast Jpo0b,
paLOHATIBHOE YUCII0, apU(hMETHUECKUI KBAAPaTHBIM KOPEHB;

OLICHUBATh 3HAYCHHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJIOT0 YHACIIA;

yuaujueca noay4anm 603MONCHOCHb HAYUUMbCAS

OnepupoBaTh NOHATUAMHU: MHOXKECTBO HATypaJIbHBIX YMCEJl, MHOXKECTBO LIEJIBIX YUCEI, MHOYKECTBO PALlMOHAIBHBIX YUCEIl, UPPALMOHAIBHOE
YHCJIO, KBAJAPAaTHBIA KOPEHb, MHO>KECTBO JICHCTBUTENBHBIX YUCEIl, TEOMETPUYECKasi MHTEPIIPETalUs HaTypPaJIbHBIX, LEJIbIX, PALIMOHAJIBHBIX,
JICHCTBUTEIIBHBIX YHCE,;

HNOHUMATh U OOBSICHATH CMBICI MO3UIIMOHHON 3aIIMCH HATYPaJIbHOTO YUCIIA;

CpPaBHMBATh pallMOHAJIbHBIE U UPPALIMOHAIBHBIE YNCIIA;

IPECTaBIIATh PAllMOHAIBLHOE YUCIIO B BUJIE IECITUYHON pOOH

Haxoguth HO/I] 1 HOK uucen n ucnonp3oBaTh UX IpH PELLIEHUN 3aad.

IPUMEHSTH [TpaBUJia MPUOIMKEHHBIX BBIUMCICHUN MTPU PEIICHNN MIPAKTUUECKUX 33/1a4 M PEICHUHN 334 JPYTUX yUEOHbIX NPEIMETOB;
BBITOJIHATh CPABHEHUE PE3Y/IbTATOB BBIUMCICHUN MTPU PEIIEHUH MTPAKTUUECKHX 3aJ1a4d, B TOM YHCJe IPUOIMKEHHBIX BBIYUCICHUN;

3aIMUCbIBATh U OKPYTJIATH YMCJIOBBIC 3HAUCHUA PCAJIbHBIX BEJIMYUH C UCIIOJB30BAHUEM PA3HBIX CUCTEM U3MEPCHUA
To:xnecTBeHHDbIE IPEOOPA3OBAHUS

yuauiuecs nayuamcs:

BBITIOJIHATH HECJIOXHBIC HpCO6pa30BaHI/I$I IlpO6HO-J'IPIHCI>iHLIX BBIpa)KCHI/Iﬁ )51 BBIpa)KCHI/Iﬁ C KBaApAaTHBIMH KOPHAMMU.
MMOHUMATb CMBICJI 3alIUCH YUCJIa B CTAHAAPTHOM BU/IC;

onepupoBaThb Ha 0a30BOM YPOBHE€ NOHATHEM «CTAaHAAPTHAA 3alIUCh YHCIA»

yuauiueca noJjiyuam 603MOIHCHOCHb HAYUUMbCA?

BBIITIOJIHATH npe06pa3OBaHI/1$[ TEIbIX BLIpa)KeHHﬁI )ICI\/'ICTBI/ISI C OAHOYJICHAMH (CJ'IO)KeHI/Ie, BBIYHMTAHUC, YMHO)KeHI/Ie), )IefICTBPISI C MHOT'O4JICHAMH

(crmoxeHue, BBIMUTAaHUE, YMHOXKEHHUE);



BBITOJIHATH PA3I0KEHUE MHOTOUJICHOB HA MHOXHUTEIH OJHUM M3 CIIOCOOOB: BBIHECEHHE 32 CKOOKY, TPYIITUPOBKA, HCIIOIB30BaHUE (POPMYIT
COKPAIICHHOI'O0 YMHOXCHHUS;

BBIJICJIITh KBaIpaT CyMMBI U Pa3HOCTU OJIHOYICHOB;

pacKiIapIBaTh HA MHOKUTEIN KBAJAPATHBIA TPEXUJIIEH;

BBINOJIHATH MPEOOPa30BaHMsI BEIPAXKECHUH, COIEPKAIINX CTEIICHHU C LIEIBIMH OTPULIATEIBHBIMH MTOKA3aTEISIMH, TIEPEXOAUTH OT 3aIKCH B BUJIE
CTETIEHH C IeJIBIM OTPHIIATEIbHBIM MTOKa3aTesIeM K 3alliCH B BUJI BBIIIOIHATH TPeoOpa3oBaHus APOOHO-PAIMOHAIBHBIX BBIPAKCHHIA: COKpAIICHUE
npo0eii, mpuBeeHHe anreOpanyeckux Apooei k o0eMy 3HaMEHATe0, CJI0KEHUEe, YMHOXKEHHUE, JIelIeHne anredpandyeckux apooei, BO3BeJeHUE
anreOpandeckoi IpodH B HATYPAIBHYIO U LEIYIO OTPULIATENIbHYIO CTETICHb;

BBINOJIHATH PEOOPa30BaHMsI BEIPAXKEHUH, COlepKAIMX KBaIpaTHbIE KOPHH;

BBIIEIIATH KBAaAPAaT CyMMbI WIIM PA3HOCTHU JABYWICHA B BBIPAXKCHUAX, CONEP/KALINX KBapaTHbIE KOPHU;

BBINOJIHATH IPE0Opa30BaHMsI BEIPAXKEHUH, COlEpKAILUX MOYJIb.

BoinonHATe IpeoOpazoBaHus U IEHCTBUS C YUCIaMHU, 3alIUCAaHHBIMU B CTaHAAPTHOM BU/IE;

BeimonHATs ipeoOpa3oBaHus anredpandecKuX BRIPAKEHUH MPH PEIICHUH 3aa4 IPYTUX YIEOHBIX TPEIMETOB;

YPaBHeHI/Iﬂ N HEPABCHCTBA
yuauiueca nayvamcs:

OnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMU: PABEHCTBO, YNCIOBOE PAaBEHCTBO, YPaBHEHUE, KOPEHb YPABHEHMSI, PEILIEHUE YPaBHEHUS, YUUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEILICHUE HEPABEHCTBA,

Pematp cucTeMbl HECIIOKHBIX JIMHENHBIX YPABHEHUM

pelaTh KBaJpaTHble ypaBHEHHUs 10 (opMysie KOpHEH KBaJApaTHOIO YpaBHEHUS;

yuauguecs noayuam 603MOMCHOCHIb HAYYUMbCA:

e OrnepupoBaTh NOHATUSMU: YPaBHEHUE,KOPEHb YPaBHEHUS,, PABHOCUJIbHBIE YPAaBHEHUS, 00JIaCTh ONpeAeeHUS ypaBHEHUS

pelaTh KBaJlpaTHbIe ypaBHEHUS U YpaBHEHHsI, CBOJIMMbIE K KBaJPATHBIM C IOMOIIBIO TOX/IECTBEHHBIX IPe0o0pa30BaHMii;

periaTh ApOOHO-THHEIHbIC YPaBHEHHUS;\

peuarb HpOCTGfII.HHC HppallMOHAJILHBIC YPABHCHUA BHUa N f (X) - a, \/f (X) - \/g (X) ;

n
pemars ypaBHeHus Buga X =@

peuiaTh YpaBHCHUA CII0coO0M PAa3JI0KCHUS HA MHOXKUTCIIA U 3aMCHBI HepeMeHHOﬁ

penaTh HECIIOKHBIE KBaJIpaTHbIE YPABHEHUS C TapaAMETPOM;

pelaTh HECJIOKHBIE CUCTEMBI TUHEHHBIX YPABHEHUN C ITapAMETPAMHU;

peliaTh HECJIIOKHBIE YPABHEHHUS B LICJIBIX YUCTIAX.

COCTAaBJIATH U PELIaTh JIMHEMHBIE U KBAJPATHBIC YPABHEHMS, YPABHEHHUs, K HUM CBOJSILMECS, CUCTEMbI JIMHENHBIX YPABHEHUH IIPU PELICHUU 3a1a4
JPYTUX y4eOHBIX MPEAMETOB;

BBITIOJIHATH OLEHKY MPaBIONOA00uUs Pe3yIbTaTOB, OJYyYaeMbIX MPU PEIICHUH JIMHEHHBIX U KBAJPAaTHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX
YpaBHEHUM MPU PEIICHUH 3a]a4 JPYTUX Y4eOHBIX MTPEIMETOB;



BBI6I/IpaTB COOTBCTCTBYIOIHUEC YPABHCHUA HJIKM UX CUCTCMBI AJId COCTABJICHUA MaTeMaTHYCCKOM MOACIN SaHaHHOﬁ peanbﬂoﬁ CUTyalluu UJIn
IIPUKIIATHON 3a/1a4H;
YMETb UHTEPIPETUPOBATH ITOTYYEHHBIN IIPU PELICHUN YPAaBHEHHsI WIIM CUCTEMBI PE3yJIbTaT B KOHTEKCTE 3aJaHHON pPEaIbHOM CUTYallMU WIH
IIPUKJIATHOM 3a7a4U

DOyHKIUN

yuauwgueca Hayuamca:

HaxonuTs 3HaueHue (pyHKIMU 1O 33JJaHHOMY 3HAUEHHUIO apT'yMEHTa;

HaXO/UTh 3HAUEHHE apryMEeHTa 10 3aJaHHOMY 3HAYEeHUIO ()YHKIIUU B HECTIOXKHBIX CUTYaLUsX;

OIIPEAEIATH MOJOKEHUE TOUKH I10 €€ KOOPAUHATaM, KOOPINHATBI TOUKH 10 €€ MOJIOKEHUIO Ha KOOPAMHATHOM IIJIOCKOCTH;

110 rpaduKy HaXOAUTh 00JIaCTh ONpPEAETICHUs, MHO)KECTBO 3HAUEHUH, HYJIU (QYHKIUH, IPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKU BO3PACTAHUS
1 yObIBaHMsI, HaOOJIbIlIee M HAUMEHbIIee 3HaYeHUs QYHKIINU;

CTPOUTH TpadUK TUHEHHON QYHKIINU;

IIPOBEPATH, SIBJIAETCS JIM JaHHbIHN rpaduk rpagukoM 3aaHHON QyHKIMK (JIMHEHHOH, KBagpaTU4YHONW, 0OpaTHON MPONOPLUOHAIBHOCTH);
OIpeNIeNIATh NPUOIMKEHHBIE 3HAUEHUS] KOOPAMHAT TOUKH IepecedyeHus rpagukoB QyHKIMH;

UCIOJIb30BaTh Tpa(UKK peaabHbIX IPOLECCOB U 3aBUCUMOCTEH IS OIIpeIeIeHUs] X CBOMCTB (HauOOJIbIINe M HAUMEHbIINE 3HaYeHuU,
IIPOMEKYTKH BO3pACTaHMsI U yOBIBaHU, 00JIaCTH MOJI0XKUTEIbHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.11.);

HCI0JIb30BaTh CBOMCTBA JMHEHHON (YHKIIMU U €€ TpaduK IIPU PEIICHNH 3a1a4 U3 IPYIUX y4eOHbIX MIPEIMETOB
yuawueca noayuam 603MOMHCHOCHb HAYYUMbCA:

CTPOUTH TpapUKH TMHEHHON, KBaApaTUUHON (YHKLUH, 00paTHOM MPONOPLHOHATIBHOCTH, (YHKIIMN BUAA: o X+b ¥y= \/;, y= Q/;, y =[x ;
COCTABIISITh YPABHEHUS MPSIMOH TI0 33JJaHHBIM YCIOBHUSM: TIPOXOJISIICH Yepe3 JIBE TOUKH C 33JaHHBIMU KOOPIMHATAMH, TPOXOASIIEH Yepe3 JTaHHY IO
TOUYKY W TapaJlIeIbHOW JAHHOW MIPSIMOIA;

WJTIOCTPUPOBATH C TIOMOIIBIO TpaduKa peaabHyI0 3aBUCUMOCTb UJIH MTPOLECC IO UX XAPAKTEPUCTUKAM;

CraTucTHKA M TeopHus BePOSITHOCTEH
ydalmecsi Hay4aTcs:

HUMCETHh NPCACTABJICHUEC O POJIM 3aKOHA OOIBIIKX YHCEI B MACCOBBIX SBJICHUSIX.

Yyamuecsd mojayvyat BO3MOKHOCTDL HAYUYUTHLCHA:

OnepupoBaTh NOHATUSMH: CTOJIOUYATHIE U KPYTOBBIE AMArpaMMbl, TAOJIUIBI JAHHBIX, CpeIHEE apru(pMeTHIecKoe, MeinaHa, Haubospliee u
HauMeHbIlIee 3HaYeHUs BBIOOPKH, pa3Max BHIOOPKH, TUCIIEPCHS U CTaH/IapTHOE OTKJIOHEHHE, CllydaiiHas H3MEHYHUBOCTb;

OIIEPUPOBATH MOHATHAMU: (PaKTOPHAJ YUCIIA, IEPECTAHOBKH U COUYETaHUs, TpeyroiabHuK [lackas;

IPUMEHSATH MTPABUIIO IPOU3BEACHUS MPU PEIIeHUN KOMOMHATOPHBIX 3aj1ay;

OIEPUPOBATH MOHATHIMU: CIIyYaiHbII OMBIT, CTy4allHBIA BBIOOp, HCIIBITAHKUE, 3JIEMEHTAPHOE CIIydaifHOE COOBITHE (MCXO0/T), KJIaCCHYeCKOoe
OIpeJIeIeHUE BEPOSTHOCTH CIYyYaHOTO COOBITHS, ONEPAIIMH HAJ CITy4aifHBIMU COOBITHSIMU;



® TPEACTaBIATH HH(GOPMAIHIO C IOMOIIBIO KPYTroB Diliiepa;

e pemarh 337a4M Ha BEIYMCICHUE BEPOSTHOCTH C TTOICYETOM KOJIMYECTBA BAPUAHTOB C TIOMOIIBI0O KOMOMHATOPUKH.

® OmIpeAeNATh CTATUCTHYECKHE XapaKTEPHCTUKHU BEIOOPOK MO TaOJIHUIIaM, JuarpaMMam, Tpadukam, BBIIOIHAT CPAaBHEHUE B 3aBUCHMOCTH OT LIEIIH
pelIeHus 3a/1a49u;

OLICHUBATHb BEPOATHOCTH PCAJIbHBIX COOBLITHH U SIBIEHUN

TekcToBbIE 3aaYH
yuawuecs Hay1amcsa:
VY4eHUK MoaydyuT BOZMOKHOCTh HAYUYUTHCS
e PemaTts NpoCThIe U CIOKHBIE 33/1a4 PA3HBIX TUIIOB, & TAKXKE 3a/1a4M MOBBIIIEHHON TPYIHOCTH;
®  JCIIOJIb30BaTh Pa3HbIC KPATKUE 3aIMMCH KaK MOJICIH TEKCTOB CIIOXKHBIX 3a/1a4 ISl IOCTPOCHMS TTIOMCKOBOM CXEMBI M PEIICHHUS 3a/1a4;
® pa3nMyaTh MOJIENb TEKCTa U MOJIENb PEIICHUS 3a/1a4H, KOHCTPYHUPOBATh K OJTHOM MOJAENU PEUICHHs HECI0XKHOW 3a/1a4K pa3Hble MOJIETH TEKCTa
3a7a4u;

® 3HATh U MPUMEHSTH 00a CrIoco0a IMOUCKa pemeHus 3a1a4 (0T TpeOOBaHMSI K YCIIOBHIO M OT YCIIOBHUS K TPEOOBAHUIO);

® MOJICJIIMPOBATh PACCYXKICHHUSI ITPH MTOUCKE PEIICHHUS 3a/1a4 C TIOMOIIBIO Tpad-CXEMBbI;

®  BBIICJATH ITAIbI PEHICHUS 331a4U U COJICPKAHHUE KaXK]IOTO ITalla;

® yMeTh BHIOMpATh ONTHUMAIBHBIN METO] PEIICHUS 3a/Ia4i U OCO3HABATh BHIOOP METOJIa, PACCMATPUBATh PA3IMUHbIC METO/IbI, HAXOJIUTh Pa3HbIC
pEeIICHHS 33]1a4H, €CITH BO3MOKHO;

® AHATM3WUPOBATH 3aTPYTHEHUS TPU PEIICHUM 3a/1a4;

®  BBINOJIHATH PA3IMYHBIC TPEOOPA30BAHUS MTPEITIOKEHHON 33/1a4H, KOHCTPYHPOBATH HOBBIE 33/1aUd U3 JAHHOH, B TOM YHCJIE OOpaTHBIC;

® HHTEPIPETUPOBATH BHIUMCIIMTEILHBIC PE3YIbTATHI B 33]1a4e, UCCIICOBATh MTOJIYICHHOE PEIICHHUE 33]1a9H;

® aHaJIM3UPOBATH BCEBO3MOXKHBIE CHUTYAI[H B3aUMHOTO PACTIOJIOKEHUS ABYX OOBEKTOB U U3MEHEHHUE MX XapaKTePUCTUK NMPU COBMECTHOM

JABMKCHUU (CKOpOCTL, BpeEM4, paCCTOHHI/IC) IIpU pCHICHUHU 3a/1a1 HAa IBUKCHHUC IBYX 00BEKTOB KaK B OIHOM, TaK U B IPOTHBOITIOJIOXKHBIX
HaITpaBJICHUAX

® HCCICAOBATh BCCBO3MOXKHBIC CUTYAalluU IIPU PCHICHUUN 3a/1a4 Ha ABUIKCHUC 110 PCKE, PACCMATPUBATH PA3HBIC CUCTCMBI OTCLIéTa;

® pcuiaThb p33H006pa3HBIe 3aJa4u «Ha 4aCTu»,

® pcuiaTth U 000CHOBBIBATH CBOE peuieHue 3aa4q (BLII[CJ'ISITL MaTeMaTUYCCKYIO OCHOBy') Ha HaAXO0XKXICHHUEC 4aCTH YHCJIa U YHUCJIa I10 €0 4aCTH Ha
OCHOBC KOHKPETHOI'O CMEICJIa IIpO6I/I;

® 0CO3HABAaTh U OOBIACHATH HICHTUYHOCTD 3a/ia4 Pa3HbIX THIIOB, CBA3LIBAIOIIUX TPU BCJIIMYUHBI (Ha pa60Ty, Ha MOKYIIKH, Ha }IBI/I)KGHI/IG).BBIJIGJ'ISITB

OTHU BCJIMYUHBI 1 OTHOICHUSA MCXKY HUMU, IPUMCHATH UX IIPHU PCIICHUHN 3a/la4, KOHCTPYUPOBATh COOCTBEHHEIE 3aaa4 YKa3aHHBIX TUITIOB;

BJIaACTb OCHOBHBIMU METOJaMU pCHICHUA 3a/la4 Ha CMECH, CIIJIaBbl, KOHIICHTPAI[UU;

peuaTth 3aJa4r Ha MPOLUECHTHI, B TOM YHCJIC, CJIOKHBIC IIPOLICHTEI C 06OCHOBaHI/IeM, HCITOJIB3Ys pa3HbIC CHOCO6BI;

pemaTh JOrM4YE€CKUEC 3aJa4u pa3HbIMU CHOCO6aMI/I, B TOM YHUCJIE, C ABYMA OJoKaMu | C TpEM O0xamMu JaHHBIX C IIOMOIIBIO Ta6J'II/II_[;

peuaTth 3aga4u 1Mo KOM6I/IHaT0pI/IKe " TCOpHUHU BepOSITHOCTefI Ha OCHOBC HUCIIOJIb30BAHUSA U3YUYCHHBIX METOJ0B U 00OCHOBEBIBATH PELICHUEC,



e pelIaTh HECJIOKHBIE 3aJa4 110 MATEMATUYECKOU CTATUCTHKE;
® OBJIQICTh OCHOBHBIMM METOJIAMU PELICHHUs CIO’KETHBIX 3a/1a4: apudMeTHuecKuil, anredpanyeckuil, nepedop BapuaHTOB, TeOMETPUUECKUIA,
rpadu4ecKuii, NPUMEHATh UX B HOBBIX 110 CPABHEHUIO C U3YYEHHBIMU CUTYalHsIX.
e pelaTh 33/1a4M Ha ABUKEHUE I10 PEKE, pacCMaTPUBasl pa3HbIE CUCTEMBI OTCYETA
Hcropust MaTeMaTHKHU
yuauwjueca Hayuamca:
e OnuchIBaTh OTAEIbHBIE BBIAAIOIINECS PE3YIbTATHI, IOJYUYEHHBIE B XO€ PA3BUTHS MaTEMATUKU KaK HAyKU;
® 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHOM UCTOPUEH;
e [IOHMMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccuun
yuauiuecs noyuam 603MO}HCHOCHIb HAYUUMbCA:
e XapakTepu30BaTh BKJIAJ] BHIAAIOLINXCSA MATEMaTUKOB B Pa3BUTHE MATEMAaTUKH U MHBIX HAYYHBIX 00JIaCTeH;
e [IOHMMAaTh POJIb MAaTEMATUKU B pa3Butun Poccun
Metoasl MaTeMaTHKH
yuawjueca Hayuamca:
e BriOupars noaxoaAmuil H3y4eHHbIH METO/ ISl PELIEHUH N3YYEHHBIX TUIIOB MAaTEMaTUYECKUX 3a/1ay;
e [IpuBOANTH IPpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAKOLIEH NEUCTBUTENBHOCTH U IPOU3BEICHUAX UCKYCCTBA
yuauiuecsa noiyuam 603MOMHCHOCHLb HAYUUMbCA:
e lcnonb3ys n3y4eHHbIE METOBI, IPOBOAUTD JOKA3ATEIbCTBO, BBIIOJIHATH OIIPOBEPKECHHUE;
e BbBIOMpPATh U3YyYECHHBIE METO/IbI M UX KOMOMHAIIUY JUI PELICHUs MaTEeMaTHUECKUX 3a/1a4;

8 ki1acc reomerpust
[Iporpamma obecrieunBaeT TOCTUKEHUS CIEAYIONIUX PE3YIBTATOB OCBOEHHUS 00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHuUs:
MertanpeaMeTHble pe3yJIbTAThI:
peryJsituBHbie YY /I
yuauuecs Hayuamcs:
- (opmynupoBaTh 1 yaepKuBaTh YI€OHYIO 33124y
- BBIOMpATH AEHCTBUSI B COOTBETCTBUH C MTOCTABJICHHOM 33/1a4eil M yCIOBHSIMHU €€ pealn3allii;
- IUIAHUPOBATh IYTH JOCTHKEHHUS 1IeJiei, 0CO3HaHHO BBIOMpaTh Hanbosee 3(hhekTUBHBIE CIIOCOOBI PeIIeHus YUeOHbIX U TO3HAaBATEIbHBIX 33/1a4;
- MpEeABUJIETh YPOBEHb OCBOCHMSI 3HAHUH, €TO BPEMEHHBIX XapaKTEPHUCTHK;
- COCTAaBIISITH IJIAH M TIOCNIEA0BATCIIFHOCTE JICHCTBHIA,
- OCYIIECTBIIATH KOHTPOIb MO 00PA3ILy M BHOCUTH HEOOXOTUMBIE KOPPEKTHBHL;
- aJIeKBaTHO OLICHMBATh NPABHJILHOCTb HMJIM OMIMOOYHOCTH BBHINOJIHEHHMSA Y4eOHOM 3amaud, €€ OOBbEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTU €€
penieHus;
- CcHMYaTh Coco0 JCUCTBHS U €T0 PE3YJNILTAT C dTAIOHOM C IIENIbl0 00HAPYKEHUST OTKIOHEHUH M OTIIMYHHA OT 3TaJIOHA;
yuawuecs noay4am 603MONCHOCHIb HAYUUMbCA.!
- ONpEIENsITh NOCIeN0BaTENBHOCTD IPOMEKYTOUHBIX LIENIEH U COOTBETCTBYIOIIUX UM JIEHCTBUI C yUETOM KOHEUHOI'O pE3yJIbTaTa;



NMPpEABUACTb BO3ZMOKHOCTHU IMOJTYYECHUS KOHKPETHOI'O PE3YJIbTaTa IIPpU PCUICHUM 3a1a4;

BBIACJIATh U OCO3HABATHL TOI'0, YTO YK€ YCBOCHO U YTO €IIC IMOMICKUT YCBOCHHUIO, OCO3HABATh KAa4Y€CTBO U YPOBCHb YCBOCHHS, AaBaTbh CaMOOLCHKY CcBOEH
JCATCIIBHOCTH,

KOHUOCHTPUPOBATH BOJIO JIA MPCOAO0JICHUSA NHTCIJICKTYAJIbHBIX Ban}II[HGHI/Iﬁ u (1)I/I3I/I‘{CCKI/IX HpeHﬂTCTBI/Iﬁ.

Ilo3naBarenbHble YYJI:
yuawuecs Hay4amca.:

CaMOCTOSITEIBHO BBIIEIATE U (POPMYIHPOBATH MO3HABATEIBHBIE LIEIIH;

HCIOJIb30BaTh 00IIKE IPUEMBI PELICHUS 3a1a4;

MIPUMEHATH IIPaBHJIa U MOJIb30BaThCSI HHCTPYKLIUAME, OCBOCHHBIMH 3aKOHOMEPHOCTSIMU;

OCYLIECTBIIATh CMBICIIOBOE YTCHHUE;

CO3/1aBaTh, MPUMEHSTH U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA, MOJEIIN M CXEMBI JIJIsl PELICHHUs] YUeOHBIX U T03HABATEILHBIX 3a]1ay;
CaMOCTOSITEIbHO CTaBHUTH LIEJIH, BEIOMPATh U CO3A4aBaTh aJIrOPUTMBI AJIS peIIeHUs y4eOHBIX MaTeMAaTHUECKUX MIPOOIIeM;

MIOHUMATh CYIIHOCTh AJITOPUTMUYECKUX MPEAIIUCAHUI U YMETh ACUCTBOBATh B COOTBETCTBUU C IPEJIOKEHHBIM aJITOPUTMOM,;

yYMEHHS TMOHMMAaTh W HUCHOJb30BaTh MaTEeMaTHYECKHE CPEACTBAa HAITIATHOCTH (PHUCYHKH, YEpTEeKH, CXEMbl W Ap.) Ui WJUIIOCTpallM{, WHTEpPIpEeTalyy,
apryMeHTall|y;

YMEHHUSI HAaXOAWUTh B PA3JIMYHBIX HCTOYHHUKAX, B TOM YHCIIE KOHTPOJIMPYEMOM MpocTpaHcTBe MHTepHeTa, MHPOpPMALUIO, HEOOXOOUMYIO Ul PELICHUS
MaTeMaTHYECKHX MPOOJIeM, ¥ MPEACTaBIATh €€ B TOHATHOW (hopMe; MPUHUMATh PEIICHHE B YCIOBHSAX HEMOJIHOW U M30BITOYHOHM, TOYHOM M BEPOSITHOCTHON
nH(pOpMAaITNY;

yuawiuecs noayuam 603MOUCHOCMb HAYYUMbCA.

YCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIC CBS3U; CTPOUTH JIOTHUECKUE PACCYKICHHUS, YMO3AKIOUYCHUS (MHIYKTUBHBIC, JICIYKTHBHBIC U M0 24€OMJIOTHUH) U
BBIBO/IBI;

(hopmupoBaHus yueOHOI 1 00IIIE ITOJIE30BaTENBCKON KOMIIETEHTHOCTH B 00J1aCTH UCIIONb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHonoruid (UKT-
KOMIIETEHTHOCTH);

BUJICTh MaTeMaTHUECKYIO 3a/1auy B APYTrUX TUCIHMILIUHAX, B OKPYXKAIOIICH KU3HH;

BBIBUTATh TUTIOTE3HI PU PENICHUN YIeOHBIX 331249 ¥ MIOHUMAaHUs HEOOXOIUMOCTH UX MTPOBEPKH;

TUIAHUPOBATH U OCYIIECTBITH JCATEIHHOCTD, HAIIPABICHHYIO Ha PEIICHUE 3a/1a4 HCCIIeI0BATEICKOTO XapaKTepa;

OCO3HAHHO BBIOMpPATh Hanboee F3PGEKTUBHBIC CIIOCOOBI PElICHUsT YISOHBIX U MO3HABATEIILHBIX 3a/1a4;

HMHTEPIPETUPOBaTh UHPOPMAIUIO (CTPYKTYPHPOBATh, IEPEBOUTH CIUIOIIHOW TEKCT B TaOJIMIly, IPE3EHTOBATh MOJYYCHHYI MH(OPMAIUIO, B TOM YHCIE C
riomotbio MKT);

OIICHMBATh UHPOPMAILIHIO (KPUTUYECKAs OlICHKA, OI[CHKA JIOCTOBEPHOCTH);

YCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI31, BBICTPAUBATh PACCYKACHHS, 0000IICHHUS.

KommynnkatusHbie YY /]
yuawuecs noaYy4am 603MONCHOCHb HAYUUMBCA!

OpTaHU30BbIBATh YIEOHOE COTPYAHUIECTBO U COBMECTHYIO ICATENLHOCTD C YUUTENIEM U CBEPCTHUKAMHU: ONPEJIENIATH IIEH, PACTIPEIeNIATh PYHKITUA U POITH
YYaCTHHUKOB;

B3aUMOJICHCTBOBATh M HAXOJUTD OOIKE CIIOCOOBI Pa0OTHI; YMEHHS paOd0TaTh B IPYIIE: HAXOAUTH O0IIee PEeLICHNE U pa3peliaTh KOH(IMKTH Ha OCHOBE
COTJIACOBaHMS MO3HIIUI U y4€Ta HHTEPECOB, CIIYIIATh MapTHEPA, (GOPMYIHPOBATh, APTYMEHTUPOBAThH M OTCTAHBaTh CBOE MHEHHE;

MIPOTHO3UPOBATH BOZHUKHOBEHNE KOH(GIMKTOB IPH HATMYHMH Pa3HBIX TOUEK 3PEHUS;

pasperiats KOH(GIMKTE HA OCHOBE yYeTa HHTEPECOB U MO3ULHMI BCEX YUaCTHUKOB;



KOOPJMHHUPOBATh ¥ PUHUMATD PA3IAIHBIE TIO3UIINU BO B3aNMO/ICHCTBUY;
apryMEHTHUPOBATH CBOIO MO3HIIAIO U KOOPAUHUPOBATE €€ C TIO3HUIHUAMY apTHEPOB B COTPYAHUYIECTBE ITPH BEIOOpE OOIIETO PEmIeHIsI B COBMECTHOM
JESTEIbHOCTH.

IIpenmeTHbIe pe3ybTAThI:

Yyammiicss HAyYuTCs:

e 00BACHATH, UYTO TAKOE MapaJlieIorpaMM, aHATM3UPOBATh €r0 CBOMCTBA U IIPU3HAKH ;pa3IMYaTh BUJIBI apaJlIeIOrpaMmMa; IPsIMOYTOJIbHUK,
poMO, KBaapat, OOBSICHATH HX CBOMCTBA U MIPU3HAKHU; OOBSICHSTH, UTO TAKOE CPEIHSISI TMHUS Tparnenuu; Teopemy dDareca;

e 00BsACHATH Teopemy Iludaropa; uro Takoe CMHYC, KOCHHYC, TAHT€HC OCTPOTO yIJia MPSMOYTOJIBHOTO TPEYTrobHUKA, aHAIU3UPOBATh
pelIeHre IPSIMOYTOJIHBIX TPEYTOJIbBHIKOB, IOHUMATh OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA; (DOPMYIIbI, CBSI3BIBAIOIINE CHHYC, KOCUHYC,
TAHTE€HC OJIHOTO U TOTO XK€ yTia;

e PacIO3HABATh TEOMETPUYCCKHE (DUTYPBI, pa3JINYaTh HX B3aUMHOE PACIIOJIOKEHUE;

e 1300paXkaTh TeOMETpUYECKUE (PUTYPHI, BHIOIHATH YEPTEKHU MO YCIOBHUIO 3a/1a4H, OCYIIECTBISATH IpeoOpazoBanue Guryp;
® BEIYHCIISATH 3HAYCHHSI TEOMETPUYCCKHUX BEIMYWH (IJTHH, YTIIOB), B TOM YHCIIC: ONPEACIIATh 3HAYCHHSI TPUTOHOMETPUICCKHUX (YHKIIHH 110
3HAQUYEHUIO OJIHOM U3 HUX, HAXOJAUTh CTOPOHBI U YIJIbl TPEYTOJIBHUKOB U YETHIPEXYTOJbHUKOB;

e peraTh TeOMETPUYECKUE 3a/1a4H, ONUPAACh HA U3yYEHHBIE CBOMCTBA QUTYpP, IPUMEHSS JOTIOTHUTEIHHBIC TOCTPOCHHUS;

e 00BSACHATH MOHSTHE TUIOMIA/IU TeOMETpUYecKuX puryp (mapamienorpaMma, TpeyrojibHUKA, TParelnu, Kpyra), HoJoOHbIX GUryp; GopMysl
JUTST BEIYMCIICHUS THIOIIAJICH;

e [10JIH30BAThCS POpPMYIaMHu JJIsl paJlyCOB BOIUCAHHBIX U OMMCAHHBIX OKPYKHOCTEH MPaBUIBHBIX MHOTOYTOJIBHUKOB U TPEYTOJIbHUKA;
e POBOAUTH JI0KA3aTEIbHBIC PACCYKICHUS PU PEIICHUH 3aJa4, UCIIOJIb3Ys U3BECTHBIC TEOPEMbI, OOHAPYKUBAsi BOZMOXHOCTH JIJISI UX
HCITOJIb30BAHUS;

Yuauuiicsi MOJy4uT BO3MOKHOCTH HAYUYHThHCH:
® OIKCHIBATh PEAIbHBIE CUTYAllUU Ha SI3bIKE T€OMETPUH;

e BBITIOJTHATEH Pacu€Thl, BKIIOUAIOIINE MPOCTEHIIINE TPUTOHOMETPUIECKUE (hOPMYIIBI,

e pelaTh MPaKTHUYECKUE 33a/]a4l, CBSI3aHHbBIE C HAXOXKICHUEM I€OMETPUUECKUX BEIMYUH (MCIONIB3YS TPU HEOOXOIMMOCTH CIIPAaBOYHUKH U
TEXHUYECKUE CPEJICTBA) ;

e BBITIOJIHATH TOCTPOCHUS TEOMETPUUECKUMHU HHCTPYMEHTAaMU (JIMHEHKOH, YTOTBHUKOM, IUPKYIEM, TPAHCIIOPTUPOM); PEIICHUS
TE€OMETPUUYECKUX 3a/a4 C UCTIOIb30BAHUEM alIreOpbl U TPUTOHOMETPHH.

9 kyacc ajaredopa
[IporpamMma oOecrieunBaeT JOCTUKEHUS CIEAYIONIUX Pe3yIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs:
MeTtanpeamerHsbie :
peryJsaiTUBHBIC
yuawuecs Hayuamcsi:
(dbopMynpoBaTh U yJIEpKUBATh YUeOHYIO 3a/1a4y;
BBIOMPATH IEHCTBHSI B COOTBETCTBUU C ITOCTABJICHHON 3ajjaueil M yCIOBUSAMU €€ peann3aluu;



IUTAHUPOBATh ITyTH JOCTHKEHHS 1IeJIeH, 0CO3HAaHHO BBIOMpaTh Hanboee 3pPekTHBHBIE CIOCOOBI pelIeHHs Y4eOHbIX U MO3HABATEIbHBIX 3a/1a4;
IIPEIBUIETh YPOBEHb YCBOCHHUS 3HAHUM, €70 BPEMEHHBIX XapaKTEPUCTHUK;

COCTABJIATH IUIAH U IIOCJIEI0BATEIbHOCTD ACHUCTBUM;

OCYILLECTBIIATh KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;

aJIeKBaTHO OIIEHWBATh NMPABHILHOCTH MJIM OIIMOOYHOCTD BBIMOJIHEHUS YUeOHOH 3a/1a4H, €€ 0OBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOKHOCTH €&
peleHus;

CIINYATh CIIOCO0 JIEHCTBUA U €T0 Pe3yibTaT C 3aJaHHBIM 3TAJOHOM C LIEJIbI0 0OHAPYKEHUS OTKIOHEHHUH U OTJIMYHMA OT 3TAJIOHA;

yuawjuecs noayuam 603MOACHOCHb HAYYUMbCA:

OIPEIENATH IIOCIIEI0BATEIBbHOCTD IIPOMEXYTOYHBIX LIEJIEH U COOTBETCTBYIOIIUX UM JACUCTBUHI C Y4ETOM KOHEYHOI'O pe3yibTaTa;lIPEABUICTh
BO3MO>KHOCTH IOJY4YEHHsI KOHKPETHOT'O PE3yJIbTaTa IPU PELIEHUH 3a1a4;0CYIIECTBIIATh KOHCTAaTUPYIOIINN U IPOTHO3UPYIOIIUN KOHTPOJIb 110
pe3yabTaTy U MO CIOCO0y ACHCTBUS;BBIACIATH H (POPMYIUPOBATH TO, YTO YCBOEHO M, YTO HY)KHO YCBOUTH, ONPEACIISATh KAYeCTBO H YPOBEHb
YCBOCHMSI;KOHLIEHTPUPOBATh BOJIO ISl IPEOIOJICHUS MHTEIUIEKTYaIbHbBIX 3aTPYAHEHUHN U (U3NYECKUX NPENSTCTBU;

N03HAaBaTeJIbHbIE

yuawuecs Hayuamcsi:

CaMOCTOSITENIbHO BBIJENATH U (POPMYJIMPOBATH [T03HABATEIBHYIO 1IEJIb;

MCMOJIb30BaTh O0IME NPUEMBI PELLICHUS 3a1a4;

IIPUMEHSATH IIPABUJIA U TI0JIB30BATHCA HHCTPYKUUSAMH U OCBOEHHBIMHU 3aKOHOMEPHOCTSIMU;

OCYILIECTBIIATh CMBICIIOBOE YTEHUE;

CO3/1aBaTh, IPUMEHSATH U PE0OPa30BHIBATH 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA, MOJIEIIN M CXEMBI JUISI PEIICHHS 3a/1a4;

CaMOCTOSITENILHO CTaBUTH 1I€J]IH, BBIOUPATh U CO3/1aBaTh JITOPUTMBI JUI PELIEHUs YUeOHbIX MaTeMaTHUECKUX MpooieMm;

ITIOHUMATh CYIIHOCTb aITOPUTMUYECKUX NPEANUCAHUNA U YMETh JEUCTBOBATh B COOTBETCTBUU C IIPEIJI0KEHHBIM aJITOPUTMOM;

MIOHMMAaTh U UCIIOJIb30BaTh MaTEMATUUYECKHUE CPEACTBA HATIATHOCTH (PUCYHKH, YEPTEIKHU, CXEMBI U p.) JI WILTFOCTPALUK, UHTEPIIpeTallly,
aprymMeHTaluu;

HaXO/UTh B pa3IMYHBIX UCTOYHHUKAX UH(OPMAINIO, HEOOXOIUMYIO ISl PELIeHUs] MaTeMaTHUECKUX Mpo0JIeM, U MPe/ICTaBIATh €€ B OHATHOM (opme;
MIPUHUMATD PEIICHUE B YCIOBUSIX HEMOTHON U U30BITOUHOM, TOUHOM U BEPOATHOCTHON MH(POpMAINH;

yuawjuecs noayuam 603MOACHOCHb HAYYUMbCA:

YCTaHABIIMBATh NPUUNHHO-CJIE/ICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKUE PACCYXACHUSI, YMO3AKIIOUEeHUS (MHAYKTUBHBIE, IETYKTUBHBIE U [0 AaHAJIOTUN)
U BBIBOJIBI;

(dbopMHpoBaTh yUeOHYIO U OOIIENOIB30BATENbCKYI0 KOMIIETEHTHOCTH B 001aCTH MCIIOJIb30BaHUs MH(GOPMAIITMOHHO —KOMMYHHKAIIMOHHBIX TEXHOJIOTUI
(UKT-KOMIIETEHTHOCTH);

BUJIETh alireOpanyecKylo 3ajauy B APYTUX AUCHUIUIMHAX, B OKPYXKAIOUIEH KU3HH;

BBIJIBUTATh TUITOTE3bI NIPH PEILICHUH Y4eOHBIX 33724 U TOHUMAaTh HEOOXO0AUMOCTh UX POBEPKHU;

IJIJAHUPOBATh U OCYILECTBIISTH AESATEIBHOCTD, HAIIPABIEHHYIO HA PEIICHUE 3a/1a4 UCCIIEI0BATEIBCKOI0 XapaKTepa;

BbIOMpaTh HanboJee palnoHaIbHbIE U APPEKTUBHBIE CITOCOOBI peIICHHs 3a/1a4;

MHTEPIPETUPOBATH HHPOPMALMH (CTPYKTYpUPOBATh, IEPEBOAUTDH CIIOUTHON TEKCT B TaOJIMILY, IPE3EHTOBATh MOIYYEHHYIO HH(OPMALIKIO, B TOM



gucie ¢ nomouipto MKT);

OLIEHUBATh HH(POpPMALUIO (KPUTHYECKAsl OLIEHKA, OL[EHKa JOCTOBEPHOCTH);

yCTaHABJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U, BRICTPAUBATh PACCYKACHUS, 0000IICHHS;

KOMMYHHKAaTHBHbIE

yuawuecs Hay4amcs.

OpPraHU30BBIBAaTh YUEOHOE COTPYIHHUUYECTBO U COBMECTHYIO IEATEIBHOCTh C YUUTENIEM U CBEPCTHUKAMMU: ONPEAEIATh LeNH, pacpeaessTh GyHKIUN U
pOJIM YyYaCTHHUKOB;

B3aMMO/IEHICTBOBATh U HAXOUTh 001IHe ClIOCOOBI paboThl; padoTaTh B IPyIIe: HAXOAUTh 00LIee pelIeHUE U pa3pelaTb KOHQJIMKTBI HA OCHOBE
COTJIACOBAHUS MO3UIUHI 1 y4éTa MHTEPECOB; CIyIIaTh NMapTHEPA; (HOPMYIHPOBATh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

IIPOrHO3UPOBATh BOZHUKHOBEHUE KOH(MIMKTOB IIPU HAJIMUUU Pa3HBIX TOUEK 3PCHMUS;

paspemnath KOH(QIJIUKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3HUIINN BCEX YYaCTHUKOB,

KOOPAMHUPOBATh U MPUHUMATh Pa3IMYHbIEe O3ULIMU BO B3aUMOJICHCTBUY;

apryMEHTHPOBATh CBOIO TIO3HIIMIO M KOOPAMHUPOBATH €€ C MO3UIMSIMUA TApTHEPOB B COTPYAHUYECTBE NPU BBIPAOOTKE OOIIETO PEeHICHNs B COBMECTHOM
NesITeIbHOCTH.

IIpenmeTrHble pe3yabTaThl:

yuarowuecs Hay4amcsi:

paboTaTh C MATEMAaTHYECKUM TEKCTOM (CTPYKTYPHPOBAHUE, H3BJICUCHNE HEOOXOIMMON HH(POPMAINH), TOYHO U TPAMOTHO BBIPAYKaTh CBOM

MBICJIM B YCTHOW U MMHCBMEHHOM peun, IPUMEHss allre0pandeckKyo TEpMHUHOIOTHIO U CUMBOJIMKY, HCIIOIb30BATh PA3JIUYHBIE S3bIKM MAaTEMAaTUKU
(croBecHbIN, CUMBOJIMYECKHH, IpaduuecKkuii), 000CHOBBIBATh CYKIEHUS, IPOBOIUTH Ki1acCU(UKAIINIO;

BJIaJIeTh 0a30BBIM MOHATUHHBIM alapaToM: UMETh MPE/ICTaBIEHUE O CTENICHH, OJHOWIEHE, MHOTOWIeHe, (DYHKIIUH;

BBITIOJHATH ajireOpandeckue mpeodpa3oBaHus, IPUMEHATh UX JUIS PEIIeHUs] yYeOHbIX MaTeMaTHUYECKHUX 3a]a4 U 33]1a4;

M0JIb30BaThCs U3YUYEHHBIMH alredpanyeckKuMu (hopMynamMu;caMoCTOsTEIbHO IPUOOPETaTh U MPUMEHSTh 3HAHUS B PA3IMYHBIX CUTYaLUsAX JUIs
pEIIEHNs HECIOKHBIX MPAKTUYECKUX 33]1a4, B TOM YHUCJIE C UCIIOIb30BAaHUEM ITPH HEOOXOAUMOCTH CIIPAaBOYHBIX MaTepUaloOB, KaJbKyJIATOpa U
KOMIIBIOTEPA;

10JIb30BAThCS MIPEIMETHBIM yKa3aTeleM SHUUKIIONEIUN 1 CIPaBOYHUKOB JJI HAX0XACHN HH(OpMaIUK;

3HaTh OCHOBHBIE CIIOCOOBI MPEJICTABICHUS U aHAIM3a CTATUCTUYECKUX JaHHBIX;

yuawuecsi NOIy4am 603MOACHOCIb HAYYUMbCAL!

BBINOJIHATH anredpandeckue npeoOpa3oBaHus BbIPAXKEHUHN, TPUMEHATh UX JUIs pellieHus] y4eOHbIX MaTeMaTHUYECKUX 3a/1a4 U 33/1a4,BO3HUKAIOLINX B
CMEXKHBIX YU€OHBIX MPEeIMETax;

IIPUMEHSTh U3YUEHHBIE MIOHATHUS, PE3Y/IbTAThl U METO/IbI IPU PELIEHUU 3a/1a4 U3 Pa3IMYHbIX pa3JesioB Kypca, B TOM YHCIE 3a7a4, HE CBOAAIIUXCS K
HEMOCPEJACTBEHHOMY ITPUMEHEHHIO U3BECTHBIX aJITOPUTMOB;

CaMOCTOSITENIbHO JACWCTBOBATH B CUTYallMU HEONPEAEIEHHOCTH NPU PEIICHUH aKTYyaJIbHBIX JUI HUX Po0JeM, a TaKKe caMOCTOSITEIbHO
MHTEPIPETUPOBATH PE3YNIbTAThI PEIICHUS 3a/1a4 C YU€TOM OIPaHUYEHUN, CBA3aHHBIX C peaJbHbIMU CBOMCTBAMH pacCMaTpUBAEMBIX IIPOIECCOB U
SIBJICHUM.

Paznen «Apudmernxay



Payuonanvuvie uucna

yyaliuecs: Hay4uTCs:

CpaBHMBATh U yIOPSIOUUBATH PAllMOHAIbHbBIE YHCIIA;

BBINOJIHATh BBIYMCIICHUS C PAllMOHAIBHBIMU YHCIIaMH, COYETAast YCTHBIE U MUCbMEHHbIE IPHUEMbI BHIYMCIIEHUH, TPUMEHEHHE
KaJIbKYJISITOPA;UCII0NIb30BaTh OHATUS M YMEHUS, CBSI3aHHBIE C IPOIOPLHMOHAIBHOCTHIO BETUYMH, IPOLEHTAMU B X0JI€ PELIEHUS] MATEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 CMEKHBIX IIPEIMETOB, BBIIIOJIHATh HECIIOKHBIE IPAKTUYECKNE PACUEThI

IIPUMEHSITH [TOHATHS, CBSI3aHHBIE C IEJIMMOCTBIO HATypaJIbHbIX YUCEN

yuawuecsi TOITY4YUT BO3MOXKHOCTb:

MIO3HAKOMUTHCS C MO3ULUOHHBIMU CUCTEMaMU CUMCIIEHHS C OCHOBAHUSIMH, OTIIMYHBIMU OT 10;

YIIIyOUTB M pa3BUTh NPEJCTABICHUS O HaTypallbHBIX YMCIaX U CBOMCTBAX JIEIMMOCTH;

HAYYHUTHCS UCIIOJIb30BaTh MMPUEMBI, PAIMOHATH3UPYIONINE BEIYMUCICHNUS, IPHOOPECTH MPUBBIUKY KOHTPOJIMPOBATH BEIYUCIICHHS, BEIOUPAst TIOIX O ISIHIA
JUIsl CUTyalluu CIoco0.

HeticmeumenvHule uucna

yuawuecsi HAy4UTCs:

HCI0JIb30BaTh HauaJbHbIE IPEICTABICHUS O MHOXKECTBE JCHCTBUTENbHBIX YHCET;

BJIaJICTh IOHATHEM KBAIPaTHOTO KOPHsI, IPUMEHSTh €r0 B BHIYHUCIICHUSAX;

Yyuawguecsi IOIY4YUT BO3MOXKHOCTB:

Pa3BUTH MIPEJICTABICHUE O YKCIIE U YUCIOBBIX CHCTEMaX OT HATYypaJIbHBIX /10 JEHCTBUTENIBHBIX YUCEIT; O POJIM BBIYMCICHHUH B 4€JI0BEYECKOH MPAKTUKE;
Pa3BUTH U YrIIyOUTh 3HAHUSA O JIECATUYHOM 3aIMCH ICHCTBUTENBHBIX YnCell (MIEPHOANYECKHIE U HETIEPUOANIECKHIE APpOOH).

H3zmepenus, npubnudicenus , oyeHKu

yuawuecsi HAy4UTCS:

MCIOJIb30BATh B XOJI€ PEIICHUS 3a/1a4 AJIEMEHTApHbIE NPE/ICTaBICHUs, CBA3aHHBIE C MPUOIMKEHHBIMY 3HAYSHUSMHU BEJIMYHH.

Yyuawyuecsi IOIY4YUT BO3MOXKHOCTb:

MOHATH, YTO YHUCIIOBBIE JaHHBIE, KOTOPBIE UCTIONB3YIOTCS I XapaKTEPUCTHUKU OOBEKTOB OKPYKAIOLIEr0 MUPA, SBISIOTCS IPEUMYIIIECTBEHHO
MPUOIMKEHHBIMH, YTO MO 3alMCH NPUOIMKEHHBIX 3HaYeHHM, colepKaluxcs B MH(QOPMalMOHHBIX HCTOUHUKAX, MOXHO CYJIUTh O MOTPEIIHOCTH
NpUOINKEHNUS;

MOHSTh, YTO NOTPEIIHOCTb PE3YJIbTaTa BHIYUCIEHUS JOKHA OBITH COM3MEPHMA C MOTPEUTHOCTBIO UCXOJHBIX TAHHBIX.

Aneebpauueckue svipasiceHus

yuawuecsi HAyYUTCS:

- OTIepUPOBATh MOHATUAMHU "TOXJIECTBO", "TOKAECTBEHHOE MMpeoOdpa3oBaHue”, pemaTh 3a/1auu, CoAeprkalire OyKBeHHbIE TaHHbIe, paboTaTh C
bopmynamu;

- OIIEpUPOBAThH MOHATHAMM "KBaJIpaTHBIN KOPEHB'", IPUMEHSTH €T0 B BBIYMCICHUSIX;

- BBINIOJIHATH IPE0Opa30BaHuE BBIPAXKEHUMN, COJEPKAIINX CTETIEHHU C IIeJIbIMU MTOKa3aTeIsIMU U KBaJpaTHbIE KOPHH;

- BBIMOJIHATB TOX/IECTBEHHbIE TPe0Opa30BaHusl PallMOHAIBHBIX BBIPAKEHUN HAa OCHOBE MPaBWJI ACUCTBUI HaJ MHOTOWIEHAMH U aJIre0pandecKuMH
Ipo0sSMH;



- BBINOJIHSATH Pa3I0KEHHE MHOTOUYJICHOB HA MHOKUTEIH;

- IPUMEHSATH NPeoOpa3z0BaHMsl BhIPAXKEHUN JJI PELICHUS Pa3IMYHbIX 3a/1a4 U3 MAaTEeMaTHUKH, CMEXHBIX IIPEJAMETOB, U3 pealbHON MPAKTHKH.
yuauwjuecs TOIYyYUT BO3MOKHOCTb HAyUUThCS:

- BBINIOJIHATH MHOT'OILIArOBbIE MPE00pa30BaHusl palliOHAIBHBIX BBIPAKEHUM, TPUMEHSISI ITUPOKU HAOOp crioco00B U MPUEMOB;

- MPUMEHSATH TOXKICCTBEHHBIC MPEOOPA30BAHUS TSI PEIICHUS 33/1a4 U3 Pa3IUYHBIX Pa3AeiioB Kypca.

Ypaeuenus

yuawuecs Hay4YnuThCs:

- pemaTh OCHOBHBIE BH/Ibl PAllMOHAJIBHBIX YPAaBHEHUM C OJTHOM NEPEMEHHOM, CUCTEMBI ABYX YPABHEHUN C ABYMs IEPEMEHHBIMU;

- IPUMEHSATH AHATUTHYCCKHUIA U TpadUICCKUI SI3BIKH JIJISI HHTEPIPETAIlUU MOHSATHH, CBSI3aHHBIX C MOHATHEM YPAaBHECHUS, JJIs PEIICHUS] ypaBHEHUH U
CUCTEM ypaBHEHHMII;

- IOHUMATh YPaBHEHNE KaK BAKHEHUIITYI0 MAaTEMAaTUYECKYIO MOJIEIb JIJIsl ONTMCAHUS U U3yYEHHUs Pa3HOOOPA3HBIX PEAIbHBIX CUTYAIlui, peliaTh
TEKCTOBBIE 3a/1a4H aNre0panyecKuM METOIOM;

- POBOJUTH IMPOCTEUIITNE UCCIICIOBAHUS YPAaBHEHUH M CUCTEM YPaBHEHUI, B TOM YUCIIC C TIPUMEHEHHUEM TpadUIeCKUX MPEICTaBICHUN (
yCTaHABIMBAaTh, UIMEET JIM YPaBHEHUE WM CUCTEMa YPaBHEHHH PEIICHHUs, €CII UMEET, TO CKOJIBKO H IIp.)

yuawuecs OIyYAT BO3MOKHOCTD:

- UCMOJb30BaTh IUPOKUI CIEKTP CIEUUATIbHBIX IPUEMOB PEILICHUS YPAaBHEHUN U CUCTEM YPaBHEHUH; YBEPEHHO IPUMEHSATH alIapaT ypaBHEHUN 1
HEPABEHCTB ISl PEIICHUS Pa3HOO0PA3HBIX 3a/1a4 U3 MATEMATHKH, CMEXKHBIX TIPEMETOB, PEaTbHOM MPAKTUKU

Hepasencmesa

yuawuecss HAyYUThCA:- IOHUMATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBS3aHHBIE C OTHOIIIEHUEM HEPAaBEHCTBA, CBOMCTBA YMCIOBBIX HEPABCHCTB;
- peliaTh JIMHEWHbIE HEPaBEHCTBA C OJIHOM MIEpEMEHHOM U UX CUCTEMBI; pellaTh KBaJIpaTHbIE HEPABEHCTBA C OMOPOU Ha rpaduyecKue MpeCTaBlIeHuUs;
yuawuecsi IOJIyYUT BO3MOKHOCTD:

- OCBOHTH pa3HOOOpa3HbIe MPUEMBI I0KA3aTEIhCTBA HEPABEHCTB;

- MPUMEHSTH TpadUuecKue MpeICTaBICHUS ISl HCCIIEIOBAHUS HEPABEHCTB, CUCTEM HEPABEHCTB, COJIEP)KAIIUX OYKBEHHBIE KOI(DPHUITUEHTHI.

- IPUMEHSATH anmapaT HepaBEHCTBA JIJIs pEIIeHHs pa3HOOOPa3HBIX MAaTEeMAaTUYECKUX 3a/1a4, 3a/1a4 U3 CMEKHBIX TPEIMETOB U MPAKTHKH.
Paznen «DyHkumnm»

Yucnosvie mHoxxcecmeaa

yuawuecs HAy4YUTCA:

- IOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIE C TIOHATUEM MHOKECTBA, BBIIIOIHATh ONEPALU HaJl MHOXKECTBAMU;

- ICTIOJIb30BaTh HAYaJbHBIE MPEICTABIICHUS O MHOYKECTBE ICUCTBUTEIIHPHBIX YHCEIL.

yuauwjuecs IOTYyYUT BO3MOKHOCTD:

- pa3BUBATH MPEJCTABICHNE O MHOYKECTBAX;

- pa3BUBATH MPEJCTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAIbHBIX J0 JEHCTBUTEIBHBIX YUCEI;, O POJIU BHIUUCICHUN B PAKTHUKE;

- pa3BUBAThH U YIIYOUTH 3HAHUSA O JACCITUYHON 3aMMHCH ICUCTBUTEIBHBIX YnCeN (MIEPUOANIECCKHE U HEMEPUOINIECKUE TPOOH).

Yucnosvie pynxyuu

yuawuecs HAy4YNTCA:



- MIOHUMATh U UCTIONIB30BaTh (DYHKIIMOHAIBHBIE TOHATHS, SI3bIK (TEPMHUHBI, CHMBOJIHUYECKHE 0003HAUCHUS);

- CTPOMTH I'padMKHU 3JIEMEHTAPHBIX (QYHKIUI, HCCIIE0BaTh CBOMCTBA YNCIOBBIX (DYHKIMI Ha OCHOBE M3YyUEHUs ITOBEICHUS UX IPa(UKOB;

- MOHUMATh (PYHKIUIO KaK BaKHEHIIIYI0 MaTEMAaTUYECKYIO MOJIEIb JIJIsl OMMCAHUS MPOLIECCOB U SIBICHUI OKPYKAIOIIEro MUpa, IPUMEHSTh
(GYHKLIMOHATIBHBIN SI3BIK 1151 ONIMCAHMS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEX Y GU3NUECKUMU BEIMYUHAMM.

yuauwjuecs IOTYyYUT BO3MOKHOCTD:

- IPOBOJIUTH UCCIIEJIOBAHUS, CBA3aHHBIE C U3yUEHHUEM CBOMCTB (DyHKIIHI{, B TOM YHUCIIE C HCIOIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE I'paMKOB
M3YyYEHHBIX (PYHKIHI CTOUTH OoJiee CIokKHbIe rpaduKu (KyCOYHO-3aJaHHbIE, C "BBIKOJIOTHIMHU" TOUKAMH U T. 11.);

- HCIOJIb30BaTh ()YHKLMOHAIBHBIC NIPEJICTABICHHS U CBOWCTBA (DYHKIMI U1 pelIeHnss MaTeMaTHUeCKUX 3aa4d U3 pa3IMuHbIX pa3zelioB Kypca.
Paszgen «HucnoBele 1OCIEN0BATEILHOCTI

Apugpmemuueckue u ceomempuyeckue npozpeccuu

yuauwjuecss HAyquTCs:

IIOHMMATh U UCIIOJIb30BaTh S3bIK MOCIEI0BATEIBHOCTEN (TEPMUHBI, CUMBOJIMYECKHE 0003HAUCHHUS);

- IPUMEHSATH (POPMYJIBL, CBSI3aHHBIE C apU(PMETHIECKON U TEOMETPUUYECKON IPOTPECCUSIMH, U armapat, chOPMUPOBAHHBIIN MTPH N3YYEHUH IPYTUX
pa3zesnoB Kypca, K peleHHIo 3a/1a4, B TOM YUCJI€ C KOHTEKCTOM U3 peajlbHOM KHU3HH.

yuauwjuecs IOIYyYUT BO3MOKHOCTb HAyUUThCS:

- pelaTb KOMOMHUPOBAHHbIE 3a/1a41 C IPUMEHEHUEM (OpMyJT N-TO WieHa U CyMMbI NIEPBbIX YJIEHOB apU(METUYECKON 1 FeOMETPUIECKO
[IPOrpeccui, MpUMEHss IPU ITOM anmnapar ypaBHEHUN U HEPABEHCTB;

- IOHUMATh APUPMETHUECKYIO U T€OMETPHUUECKYIO POrPECCUM KaK (PYHKIMM HATYpaIbHOI'O apryMEHTA; CBSI3bIBaTh apU(PMETHUECKYIO IPOIPECCHIO C
JUHEHHBIM POCTOM, TEOMETPUUYECKYIO - C IKCIIOHEHIIMAJIbHBIM POCTOM.

Pa3nen «BeposTHOCTh M CTaTUCTHKA»

Onucamenvnas cmamucmuka

yuauwjuecs HAyquTCs:

- HCII0JIb30BAaTh MPOCTEHIINE CIOCOOBI PECTABICHUS U aHAJIN3a CTATUCTUYECKUX JIAaHHBIX.

yuawjuecs IOTYyYUT BO3MOKHOCTD:

- IpuoOpecTy NepBOHAYANIbHBIN ONBIT OpraHU3alui cOOpa JaHHBIX MIPU MPOBEIEHUU OIIPOca OOLIECTBEHHOIO MHEHUS, OCYLIECTBIISITh UX aHAIU3,
NPEJCTABIATh Pe3yIbTAThl ONPOCa B BHJIE TAOJIHUIIBI, AUArPaAMMBbI;

- Hay4uThCS IPUBOJUTH COEpKATEIbHbIE IPUMEPHI UCIIOIb30BAHUS JIJIS1 ONTMCAHUS JIaHHBIX.

Cnyuatinvie cobbimust u 6eposmHOCHb

yuauwuecs HAy9UTCS:

-HaXOJIUTh OTHOCUTEJIbHYIO YaCTOTY U BEPOSITHOCTh CIIy4aiHOTO COOBITHSI.

yuaujuecs TOTYyIUT BO3MOKHOCTD:

-IPHOOPECTH OTIBIT MIPOBEACHUS CIyYalHBIX HKCIIEPUMEHTOB, B TOM YHUCIIE C IIOMOIIbI0 KOMITBIOTEPHOTO MOJICTUPOBAHUS, UHTEPIIPETALIMH UX
pe3yJIbTaTOB.

Kombunamopuxa

yuauwuecss HAyIUTCS:



-penatb KOMOMHATOPHBIE 337]a9M Ha HAXOXKICHUE YUCIIa 00BEKTOB I KOMOMHAIIHIA.

yuawuecs TOTYYUT BO3MOKHOCTD:

-HAYYHUTHCS HEKOTOPBIM CIIEIIUATBHBIM IpUEMaM pelieHrs] KOMOMHATOPHBIX 3a]1a4.

Dnemenmovl NPUKIAOHOU MAMEMAMUKU

yuawuecs HAYIUTCS:

- HCII0JIb30BATh B XOJI€ PEIICHUS 3a/1a4 dJIEMEHTApHBIE [IPE/ICTABICHHUS, CBSI3aHHBIE C MPUOIKEHHBIMU 3HAYCHUSIMH BEJIMYHH.

yuarowuecs TOIIy4uT BOZMOKHOCTB!

- IOHSTh, YTO YUCIIOBBIE JJAHHBIE, KOTOPbIE UCIIONb3YIOTCS JIJISl XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIEr0 MUPA, SBISIOTCS MIPEUMYIIIECTBEHHO
MPUOIMKEHHBIME, YTO TIO 3aIMCH TPUOIMKEHHBIX 3HAYCHHH, COIePIKAITUXCS B MH()OPMAIIMOHHBIX HCTOYHUKAX, MOXHO CYJIUTh O MOTPEIIHOCTH
MPUOJIKEHUS

- IOHSATH, YTO MOTPEIIHOCTh PE3YJIbTaTa BEIYUCIICHUN JOKHA OBITh COM3MEPUMA C IMTOTPEITHOCTHIO UCXOHBIX TAHHBIX.

9 kJ1acc reomerpus

HporpaMMa obecreyuBaer JOCTHUIKCHUS CIICAYIOIINX PE3YJIbTATOB OCBOCHU O6p8_30BaTCJIBHOI7I nmporpaMmbl OCHOBHOI'O 06mero 06p330BaHI/I${Z
MeTallpeAMETHBIC:

YMEHHE CAMOCTOSATEIbHO TIAHUPOBAThH aJIbTEPHATUBHBIE MYTH JOCTHKEHHUS 1eJIel, OCO3HAHHO BBHIOMpATh Hanbomee 3(HeKTUBHBIE CIIOCOOBI PEIlIeH 1Sl
y4eOHBIX U MM03HABATENbHBIX 33/1a4;

YMEHHE OCYIIECTBIIATh KOHTPOJIb 110 PE3YyIbTAaTy U CIIOCO0Y JEHCTBUS Ha ypOBHE MPOM3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTHBBI;
YMEHHUE aJIeKBATHO OICHMBATh IMPABUIBHOCTb MJIM OLIMOOYHOCTH BBIMOJIHEHHUS Yy4eOHOW 3agauu, ee OOBEKTUBHYIO TPYIAHOCTb M COOCTBEHHBIE
BO3MOYXHOCTH €€ PEILICHUS;

MIOHMMAaHHE CYIIHOCTH aITOPUTMUYECKUX MTPEANNCAHUN U YMEHHUE IEHCTBOBATh B COOTBETCTBUHU € IIPEJIOKEHHBIM AJITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTaBUTh 11€TTM, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI Ul PEIICHUs] yUeOHBIX MaTEMaTHUYECKUX TPOOIieM;

YMEHHE IUIaHUPOBATh U OCYIIECTBIIATh ACSITEIbHOCTD, HAIIPABICHHYIO HA PEILICHUE 3a7a4 UCCIIE0BATEIBCKOIO XapaKTepa;

OCO3HAaHHOE BIIA/ICHUE JIOTUUECKUMH JIeHCTBUAMHU OIpEeNIeHUs] TMOHATUH, O00O0OIIEHMs, yCTAaHOBJIEHMS aHAJIOTUM, KilacCHU(UKALUU HAa OCHOBE
CaMOCTOSITENTLHOT'O BEIOOpA OCHOBAHUM U KPUTEPUEB, YCTAHOBJICHUS POJIOBHIOBBIX CBSA3CH;

YMEHHE YCTaHaBJIMBAaTh MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYKIEHUE, YMO3aK/oueHUe (MHIYKTUBHOE, NEAYKTHBHOE U IO
aHaJIOTUH) U BBIBOJIBL;

YMEHHUE CO3/1aBaTh, IPUMEHSTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIIMYECKHE CPEJICTBA, MOJEIU U CXEMBbI JJIsl pelleHHs] y4eOHBIX U MMO3HABaTEIbHbIX
3ajady;

¢dbopmHpoBaHUEe U pa3BUTHE y4eOHON M OOIIENOIb30BATENBCKON KOMIETEHTHOCTH B 00JIaCTH MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
texHonoruilt (MKT-KoMIeTeHTHOCTH);



e (GopMUpOBaHHE TEPBOHAUATBHBIX MPEICTABICHUN 00 HIESX W O METOJaX MAaTEMATHKU KAaK YHUBEPCAJIbHOM SI3bIKE HAYKH W TEXHHUKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHUM U MPOLIECCOB;

® yMEHHE BUACTh MAaTEMATUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYyallUU B APYTUX TUCIUIUIMHAX, B OKPYXKAIOIICH KU3HH;

® yYMEHHUE HAaXOJUTh B PA3IMYHBIX UCTOYHHKAX MHPOPMAINIO, HEOOXOIUMYIO Ul PEeUICHHUs] MaTeMaTHYECKUX MpoOIeM, U MPEICTaBISITh €€ B MOHATHOU
¢dbopMe; TPUHUMATD PELICHUE B YCIOBUAX HEMOIHON U M30BITOUHOM, TOUHOM U BEPOATHOCTHON MH(pOPMAIIIH;

® yMEHHUE MOHUMATh M KCIOJIb30BaTh MaTeMAaTUYECKUE CPEJCTBA HAMIATHOCTH (PUCYHKH, YEPTEXKH, CXEMBbI U JIp.) AJIs WLIIOCTPALUU, UHTEPIpPETaIIH,
apryMeHTaluu;

¢ yYMEHHE BBIJIBUTATh TUIIOTE3bI IPH PEIICHUN YIEOHBIX 3a/1a4 U MOHUMATh HE0OXOIMMOCTh UX MPOBEPKH;

¢ yMEHHUE MPUMEHSATh UHAYKTUBHbBIC U IEAYKTUBHBIE CIIOCOOBI PACCYXACHUI, BUACTh Pa3IMYHbIC CTPATETUH PEIICHUS 3a/1a4;

e yYMEHHE OPTraHMU30BHIBATH YUCOHOE COTPYAHHYECTBO M COBMECTHYIO JCATEIHHOCTh C YUYHTEIEM M CBEPCTHHKAMH: OMPEICISITH LETH, PacIpeAciisiaTh
(GYHKIIUHU ¥ POJIM YYACTHUKOB, 001Ie CIOCOOBI pabOTHI;

e yMeHHE padoTaTh B TPYIIIIEC: HAXOIUTH OOIIEE PEIICHUE U pa3peniaTh KOHPIUKTHI HA OCHOBE COTJIACOBAHMS ITO3UIINN U YI€Ta HHTEPECOB;

e CIyIIaTh NapTHEPA,;

¢ (GopMyIUPOBAThH, APTYMEHTUPOBATH U OTCTAaUBATh CBOC MHEHHUE;
npeomemnuwie:

e oBiajJeHHE 0a30BBIM MOHATHHHBIM alIaparoM IO OCHOBHBIM pa3JeiaM COIEpKaHWs; TMPEACTaBICHHE 00 OCHOBHBIX HM3y4aeMbIX IOHSATHIX
(reomeTpuyeckas (gurypa, BeIMYHMHA) KaK Ba)KHEHIIMX MaTeMaTHYECKMX MOJIENAX, MO3BOJISIOIIMX OMUCHIBATh M M3y4yaTh peasibHbIe MPOLECCHl U
SIBJICHUS;

e yMeHHEe paboTaTh C FEOMETPUUECKUM TEKCTOM (aHAJIM3UPOBAThH, U3BJIEKATh HEOOXOAUMYIO HH(OPMAIINIO), TOYHO U TPAMOTHO BBIPa)XKaTh CBOU MBICIIU B
YCTHOM M NHUCBMEHHOM pe4Yd ¢ NPUMEHEHUEM MaTEeMaTU4YECKOM TEPMHHOJOTMHM M CHMBOJIMKH, HCIIOJIB30BaThb PA3JIMUHBIE S3BIKM MaTEMaTHKH,
MIPOBOAMTH KiIaccU(UKAIIUHU, JIOTHYECKHE 00OCHOBAHUS, 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHHUI;

® OBJIQJICHUE HABBIKAMH YCTHBIX IMCbMEHHBIX, UHCTPYMEHTAJIBHBIX BBIUUCICHUN;

® OBJIAJICHUE TEOMETPUYECKUM S3BIKOM, YMEHHE MCIIOIB30BaTh €ro Ul ONUCAaHUA IPEAMETOB OKPYXKAIOIIEr0 MHpA, Pa3sBUTHE IIPOCTPAHCTBEHHBIX
NPEJCTaBICHUN U U300pa3nUTENIbHBIX YMEHUH, IPHOOpETeHNE HABBIKOB F'€OMETPUUYECKUX MOCTPOCHUN;

® YCBOGHHME CHCTEMATHYECKMX 3HAHUU O IUIOCKUMX (Urypax M HUX CBOMCTBAaX, yMEHHE MPUMEHSITh CUCTEMATHUECKHWE 3HAHUS O HHUX JJS pEeHIeHUS
F€OMETPUYECKHUX U MTPAKTUYECKUX 3a/1a4;

® YMEHHE U3MEPATH JJIMHBI OTPE3KOB, BEJTUYUHBI YIIIOB;

YMEHUE IPUMEHATh U3yYEHHBIE TIOHATHS, PE3YyJIbTaThl, METOBI JUISl PEIIECHU 3a1a4 IPAKTHYECKOr0 XapakTepa 1 3a/1ad U3 CMEXHBIX JUCLUIIINH C
MCIOJIb30BaHNEM IIPU HEOOXOIUMOCTH CIIPABOYHBIE MaTepUabl 1 TEXHUYECKHE CPE/ICTBA

B pe3yabTare u3ydyeHusi Kypca reoMeTpHHU y4aluiicss HAYUYMTCH:



® OIEpPHUPOBATH C HAYATHLHBIMH MMOHATHUSMHU TPUTOHOMETPHH U BBIIIOJIHATH SJIEMEHTApHBIE ONEepaliiy HaJ (PYHKIUSMH YTIIOB:

e pelaTh 3aJayy Ha J0Ka3aTeJIbCTBO, ONUPAACh HA U3YYEHHBIE CBOMCTBA (PUI'YP U OTHOLIEHUH MEKIY HUMU U IPUMEHSS U3y4YCHHbIE METO/IbI
JIOKa3aTeNbCTB;

®  BBIUUCIATH IJIOIIAAU KPYTOB U CEKTOPOB; JJIMHY OKPYKHOCTH, JIJIMHY IYTH OKPYKHOCTH;

e pemath 3a7a4d HA JOKA3aTEIbCTBO C MCIOJIb30BaHUEM (POPMYJ JUTMHBI OKPY>KHOCTHU ¥ JUIMHBI [YTH OKPYKHOCTH, (popmya ruromaaeit puryp;

e pemiath NPAaKTUYECKHUE 337a4M, CBA3aHHBIC C HAX0XK/ICHUEM T'€OMETPHUECKUX BETHMUMH (UCIIONb3YS MPU HEOOXOJMMOCTH CIIPAaBOYHUKH H
TEXHUYECKUE CPE/ICTBA).

®  BBIYMCIATH JJIMHY OTPe3Ka 10 KOOPAUHATAM €r0 KOHIOB; BBIYUCIIATE KOOPAMHATHI CEPEANHBI OTPE3KA;

® HCIIOJIB30BATh KOOPJAMHATHBIN METO [UIsl U3y4EHHS CBOMCTB IIPSIMBIX U OKPYKHOCTEH.

® OIIEpUPOBATH C BEKTOPAMU: HAXOJUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aIaHHBIX T€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN
IIPOU3BEICHUIO 3aJaHHOT'0 BEKTOPA Ha YUCJIO;

® HAaXOJUTh JUIS BEKTOPOB, 3aJaHHBIX KOOPAMHATAMU: JJIMHY BEKTOPA, KOOPIAUHATHI CyMMbI U Pa3HOCTH JBYX U O0Jiee BEKTOPOB, KOOPIUHATHI

IIPOM3BECHUS BEKTOPA HA YUCIIO, IPUMEHSS PU HEOOXOJMMOCTH COYETATENIbHBIN, IEPEMECTUTEIbHBIN U PaCIIpeIeIUTENbHbINA 3aKOHBI;

BBIYUCIIATH CKAJISIPHOE IPOU3BEICHUE BEKTOPOB, HAXOANUTh YTOJI MEXKy BEKTOPAaMH, YCTAaHABIMBATh NEPIECHAUKYIIPHOCTD IPSIMBIX.

BJIJIETh KOMIIETCHIIUSIMH: ITO3HABATEIBHON, KOMMYHHUKAaTHBHOH, WH(POPMAIIMOHHOHN U pe(IEeKCHBHOM;

paboTaTh B rpymnmax, apryMeHTHPOBATh U OTCTAUBATh CBOIO TOUKY 3PEHHS;

pacrno3HaBaTh Ha 4YepTeKax, pUCYHKaX, MOJIEISIX U B OKPY>KAOILIEM MUPE IIJIOCKHE U TPOCTPAHCTBEHHBIE FEOMETPUUECKUE (PUTYPBI;

pacrio3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIbHOIO NapajljieNenuneia, IpaBuibHON NUpaMuibl, HWIMHIPA U KOHYCA;

OIIpeJIeNIATh 10 JIMHEHHBIM pazMepaM pa3BEPTKH (GUTYpHI TMHEHHbIE pa3Mepbl caMoil pUrypsl 1 HA00OPOT;

BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO Mapaiesienunea.

BJIaJIeTh KOMIETEHIUSMH . TIO3HABATEIbHOM, KOMMYHUKATHBHOM, MHPOPMALIMOHHON U pedIeKCUBHOI;

Yyamuiicsi 1MOJYy4YUT BO3MOKHOCTh HAYYHTHCH:

— CaMOCTOSTENbHO MPUOOPETaTh U MPUMEHSATh 3HAHUSI B PA3JIMYHBIX CUTYALUsX;

— paboTaTh B IpyIax, apryMEeHTHPOBaTh U OTCTaUBaTh CBOIO TOUKY 3PEHUSI, yMETh CIYyIIaTh IPYTIHX;

— U3BJIEKATh Y4eOHYI0 HH(POPMAIIHIO HA OCHOBE COIIOCTABUTEIHHOIO aHAIN3a 0OBEKTOB;

— MOJIb30BaThCS MPEAMETHBIM yKa3aTelleM, SHIIMKJIONEANEN U CIIPaBOYHUKOM JJIS HaXOXKACHUS HH(OpMaLINK;
— CaMOCTOSTENbHO JIEHCTBOBATh B CUTYAIIMH HEOIIPEICIIEHHOCTH MPH PEIICHUH aKTyalbHbIX JJIsi HUX MPOOJIeM.
- OBJIAZIETh METO/IAMH PELIEHUS 3a/1a4 Ha BBIYHUCIICHUS U JI0KA3aTeIbCTBA: METOIOM OT MPOTUBHOTO;



Conep:xanue.

5 KJj1acc MaTeMaTHKA

Tema XapakTepucTHKa COAECP/KATENbHON IMHUKN ILmanupyemblie pe3yapTaThbl
ba30BbIil ypOBEHb
JInanm. Pacro3naBanme Ha YepTexkax, pUCyHKaX, B OKPYKaIOIIeM MHAPE TeOMeTpUUIecKue (PUryphl: IIpeaMeTHBIMU pe3yabTaTaMu
10 gacos TOYKY, OTPE30K, MPAMYI0, MHOTOYTOJIbHUK. [ [pUBOANTE MpUMEPHI aHAJIOTOB FTEOMETPUUYECKUX | — PaznuuaTth BUIBI TUHUM;
(uTyp B OKpyXKaromeM Mupe. MIPOBOAMTE U 0003HAYATH MPIMYIO, JIy4, OTPE30K,
M3mepenne 0Tpe3KOB, BEIPAXKEHUE OJTHUX €IMHULl U3MEPEHHUS YEPE3 APYTHUE. JIOMaHyo;
N3mepenne oTpe3KoB, BEIUHICIEHHE IEPIMETPOB TPEYTOIBHUKOB. CTPOUTH OTPE3KH — CTPOUTH OTPE30K 3aJaHHOM NJIMHBI U HAXOJAUTh
3aJaHHOM JUIMHBI C IOMOUIBIO JIMHEUKH U IUPKYJIA. IUIMHY OTPE3Ka;
Pacno3naBaHue Ha YepTekax, pUCyHKaX, B OKPYKAIOIIEM MUPE FEOMETPUYECKUE (PUTYPBI: - pacrio3HaBaTh OKPY>KHOCTB;
TOYKY, OTPE30K, NPAMYIO0, MHOT'OYT'OJIbHHUK. HpI/IBOZ[I/ITI; IIPUMEPHI aHAJIOTOB I'COMETPHICCKUX — IIPOBOAUTE OKPY>KHOCTE 3aJaHHOT'O paauyca;
¢uryp B OKpyxarouem Mupe. - EPEXOJANUTH OT OJTHUX €AMHUI] N3MEPEHUS
JUIMHBI K IPYTUM €IUHUIIAM,
MopnenupoBaH#e N3y9aeMbIX T€OMETPHUECKUX 0OBEKTOB, UCTIONB3Ys OyMary, IpOBOJIOKY U
np. BepHO UCTIONB30BaTh B peYN TEPMUHEL: OKPYICHOCHb, KpYe, UX paouyc u ouamemp, oyea B BBIOUpATE NOAXONIAIIME €/IMHHLIEL M3MEPCHNUA B
okpyoicnocmu. V1300paxaTh OKPYKHOCTh C UCIIOJIb30BAaHUEM LIUPKYJIS SABUCHMOCTH OT KOUTCKCTA 38,1410,
Pacno3naBaTh Ha pUCyHKaX, B OKPYKaIOIIEM MUPE FeOMETpUIeCKUe (GUryphl, UMEIOIINe
(hopMy OKpyX)HOCTH, Kpyra. [[pUBOINTE MpUMEp aHAIOTOB OKPYKHOCTH, KpyTa B
OKpy>karomeM mupe. M300paxars OKpYKHOCTh C UCTIOJIH30BAHUEM ITUPKYIIS
Hatypanbhbie | OnuchiBaTh CBOMCTBA HATYPAJIBHBIX YKCEN. BEpHO HCIOIB30BaTh B pe4H TEPMUHBL: TU(pa, 3HATHL H IOHUMATD:
YHCa. YHUCII0, HAa3bIBATh KJIACCHI, pa3psi/ibl B 3alIMCH HATYPAJIbHOTO YKCIA. — TloHsATHS HATYpaJIBHOTO YKCIIA, ITUQPPHI, JCCITUIHON
17 gacos UutaTh ¥ 3aIUCHIBATh HATYPAJIbHBIE YKCTIA, ONPEAEISATh 3HAYUMOCTh YUCia, CPABHUBATD U 3aIIMCH YMCJIa, KJIACCOB U pa3psiioB.

YHOopsAa04Y1BaTh UX.

FpaMMaTI/I‘-IeCKI/I MPABUJIBHO YUTATh BCTPCUAOINHUECA MATCMATHYCCKNUEC BBIPAKCHUA.

[epe6Gop BO3MOKHBIX BAPHAHTOB HA CPABHEHHE YHCEI

O0630pHBIH ypok 1o TeMe «Hatypanbhble uncia»

Konrtponbnas padota no teme «HaTtypanbHble yncia»

- Tabnuiy knaccoB u pa3psaoB. Ob6o3HaueHNe
pa3psnos.

- OOuienpuHATHIE COKPAICHUS B 3aIMUCH OOJIBIINX
Yrcel, YeTHbIe U HeYeTHBIC YUCIIa, CBOMCTBA
HATYpPAaIBHOTO PsiJia YUCET, OJJHO3HAYHBIC, IBY3HAUHBIC
Y MHOTO3HAYHBIC YKCIIA.

- TEpMUHBI «IPUOIKEHHOE 3HAUECHHE C
HEJIOCTATKOMY, «IIPHOJIMKEHHOE 3HAUCHHE C
H30BITKOMY; «CTEIIEHb YHCIIa», «OCHOBAHUE CTEIICHI,
«TIOKa3aTesb CTETICHU

Ymers:

1. UuTaThk U 3aMKUCHIBaTh HATypaJIbHbIE
YHClia, B TOM YHUCIIE U MHOTO3HAYHBIE.

2. CocTaBnsATh YUCIIA U3 PA3TUYHBIX CIUHHII.




HenicTBus ¢ BbINONHATH CII0KEHNUE U BBIYUTAHUE HATYPAIIBHBIX YKcell. BEpHO HCIIONB30BaTh B peun 3HATH U NOHUMATh:
HaTypallbHbIM | TEPMHHBI: CyMMa, CJIaracMoe, pa3HOCTb. Y CTaHaBJIMBATh B3AUMOCBSI3H MEXK Y - IloHATHS NEHUCTBUN CIOXKEHHS U
M YHUCIIaMH. KOMIIOHEHTAMU U PE3YJIbTATOM MPH CI0KEHHH. —  BBIYUTaHUA.
17 uacos DopMyJIMPOBATh NEPEMECTUTEILHOE M COUYETATEILHOE CBOWCTBA CI0KEHNUE HATYpalbHBIX - KoMIOHEHTHI coXKeHUs U BEIUUTAHMS.
YHCell, CBOMCTBA HYJIS IIPH CI0KCHUN W BEIYATaHUM. - Anroputm apuMeTHUECcKUX AeHCTBUN HaJ
BBINONHATE ClIOkKEHNE HaTypaldbHBIX YUCEN. BEpHO HCIIOIB30BaTh B pEYHM TEPMUHBL: CyMMa, | MHOTO3HA4YHBIMH YHCIIAMHU.
ciaraeMoe. Y CTaHaBJIMBATh B3aUMOCBSI3U MEKIY KOMIIOHEHTAMH U PE3YJIBbTaTOM IIPH —  KaK CBA3aHBI MEXK/LY COOOH NEHCTBUSA CIOKEHUA U
CJIOKEHHUH U BBIYMTAHHH. BBIYUTAHUS, YMHOKEHUS U JEICHHUS;
BrINOnHATE YMHOXKEHYE HATYPAIBHBIX YHCEN. BEpHO HCIIONB30BaTh B peYN TEPMHHBL: Ymersn:
MPOU3BEACHHE, MHOKHTEID. 1. CxJtazpIBaTh ¥ BBIYUTATh MHOTO3HAYHBIE YHCIIA
BpinosHATh AelieHrE HATypallbHBIX YMceN. BepHO UCI0Ib30BaTh B peUd TEPMUHBL: YACTHOE, CTOJIOMKOM H IIPH MOMOLIX KOOPIAMHATHOI'O JIy4a.
JIETUMO¢E, NEJINTEIIb. 2. HaxonuTs Hen3BeCTHBIE KOMIIOHEHTHI
@opMynHpOBaTh CBOICTBA YMHOKEHUS U IE€JICHUSI HATypanbHbIX unces. DopmyaupoBath CJIOKCHUA U BBIYUTAHUA.
CBOMCTBA HYJIS U €AUHUIIBI IPU YMHOKEHHUH U JENeHUH. PelaTe npocTeliiye ypaBHEHUS Ha 3. Pemrath TeKCTOBBIC 331441, HCTIONIB3Ys
OCHOBE 3aBUCHMOCTEH MEX]Ty KOMIIOHEHTaMH apu(METHIECKUX JCHCTBH. JICUCTBHS CIIOKEHHUSI M BEIYHTAHHUSL.
HaxonuTh 3Ha4€HUs] YUCIOBBIX BBIPAKECHUM. 4. PackitapIBaTh 9HCIIO IO pa3psifiaM ¥ HA06OPOT.
BrruncnaTs 3HaueHus cTeneHd. BepHO NCIOIBb30BaTh B PeUM TEPMHUHBI: CTEIIEHD U
[oKa3aresb CTENEHH, KBaAparT U Ky0 uucia.
BrruucnaTs 3Ha4eHUs BRIPAXKEHUHN, COAEPKALIUX CTENEHb. [ paMMaTH4YeCKU BEPHO YUTATh
YHCIIOBbIC M OYKBEHHBIC BHIPAKCHUS, COJIEpIKalllie CTENeHN. BrImoaHATE mepebop Beex
BO3MOXHBIX BapUAHTOB IS IepecyéTa OObEKTOB MIIM KOMOMHAINH, BBIACTSATh KOMOHMHALIUH,
OTBEYAIOIINE 3aJaHHBIM YCJIOBHUSAM.
AHaTM3UPOBATh U OCMBICIMBATEH TEKCT 3aJ1a4H1, H3BJIEKATh HEOOXOJUMYI0 HH(OPMAIIHIO,
CTPOUTB JIOTHYECKYIO LIENIOYKY PAaCCYKICHHUH, OLICHUBATh IIOJYyYEHHBII OTBET
O6o0maronwmii i ypok 1o teme «JlelicTBusI ¢ HaTypaJbHBIMHU YHCIIaAMI)
KontponbHas pabora o Teme «JleficTBUS ¢ HATYpaJIbHBIMU YHCIIAMID
YcraHaBauMBaTh B3aUMOCBSI3H MEXKy KOMIIOHEHTAaMU U PE3yJIbTaTOM IIPU CIIOXKEHUU U
YMHOKEHHH.
®opMyaMpOBaTh IEPEMECTUTEIBLHOE U COYETATENBHOE CBONCTBA CIIOKEHUE U YMHOKEHUU
HaTypaJIbHBIX YHCEIN, CBOMCTBA HYJIsI NP CIOKEHUN W YMHOMKEHHH.
AHaAM3UPOBATH M OCMBICIMBATEH TEKCT 3aJ1a41, H3BIEKATh HEOOXOIUMYI0 HH(OPMAIIHIO,
CTPOUTB JIOTHYECKYIO LIENIOYKY PaCCYKICHHUH, OLICHUBATh IIOJYyYEHHBII OTBET
O6o006maronmii ypok no teme «Vcrmonp3oBaHre CBOWCTB ACWCTBUH IPU BBIYUCICHUSIX)
KonrtponbHas pabota no Teme «lcnonp3oBanne cBOMCTB ASHCTBUN PH BHIYUCICHHUIX
Vsl u Pacno3naBaTh Ha yepTexax, pUCyHKax, B OKPY>KarollleM MUPE Pa3HbI€ BUJIBI YTJIOB.. 3HATH U NOHUMATh:
MHOTOYTOJIbHU | TIPUBOJMTE TIPUMEPHI aHAIIOTOB ATHX (PUTYp B OKpYyKaroileM Mupe. M300paxkaTh yrimbl ot . [TonsiTHe yrita u ero 21eMeHTOB, 0003HaUECHNE
KU PYKH U C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB. YTJIOB, BUABI YTIIOB. 3HAK, 0003HAYAIOIIHIA
7 4acoB W300paxkathb yIiibl OT PYKH U C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB. MoeIMpoBaTh




pa3IMyYHbIE BUIBI YIJIOB . BEPHO UCIOIB30BAaTh B PEUU TEPMHUHEI
« yroj», «CTOPOHA YIJIa», «BEPLIMHA YIJIa», «OUCCEKTPHCa YIIIay, «TYIOH Yroi», «IIpsIMOM
yTOJ», «pa3BepHYTHIA yroJ

N3ydeHne NoHATHII MHOTOYTOJIBHUK, TIEPUMETP MHOTOYTOJIbHUKA, JUaroHais. [Ipogomkenue
W3Yy4eHUs IOHATUH Yo, KOHTYp Qurypsl, pasouenue Ha yactu.l3ydenmne moHsaTHiA
MHOT'OYT'OJIbHUK, TIEPUMETP MHOTOYT OJIbHUKA, AUaroHaib. [Iponomkenne n3yuyeHus NOHATHH
yroJi, KOHTYp GUrypsl, pa3dueHne Ha YacTH.

O06001maronmil ypok 1o TeMe «YTIIbl U MHOTOYTOJIbHUKIDY

KonTponbHas pabora o Teme «YTIIbl I MHOTOYTOJTBHUKIDY

«yTOI.
CBOICTBO yIJIOB TPEYTOJIbHUKA.
W3mepurenbHble MHCTPYMEHTBHI.

[TonsiTHEe OMCCEKTPUCHI YA,

pacmo3HaBaTh MHOTOYTOJIBHHK; U300paXkaTh
MHOTOYTOJIbHUKH C 33JJaHHBIMH CBOMCTBaMHU, BBIUNCIISTh
[IEPUMETP MHOTOYTOJIbHHKA.

Henumoctsb BBINONHATS NIeNeHne HATypalIbHBIX YHCEI. 3HATh U IOHUMATD:
qrces. Pemmats TekcTOBBIE 33/1a4M. 1. YTO  TaKO€  «ICIUTENbY»,  «KPaTHOEY,
17 gacoB [IpocThie U cocTaBHBIE YHCIIa — OTpeNIeIeHHe, pellIeHne 3a1a4, CpaBHEHHE. B3aMMOCBSI3b MKy HUMU;
PemaTe mpocreiiue 3ajaHusi HAa OCHOBE 3aBUCUMOCTEN MEXK1Y KOMIIOHEHTaMU 2. 0003HayYeHUs HOZ[(a;B) u HOK (a;B);
apH(METHIECKNX ACHCTBHI. 3. Onpe/ieJIeHUE NPOCTOro YNCIIA;
IIpusnaku AEITMMOCTH IPOCTBIX M COCTABHBIX YHCEN, AHAIN3 3a]1a4, PELLICHNE 3a1a4 1 4. NPU3HAKH JeMMOCTH Ha 2, Ha 5, Ha 10, Ha 3
BBIPAXKEHUI uHa 9,
BrIOIHATE AeJIeHHe C OCTaTKOM. VMeTh:
YCTaHaBnHBaTVL B3aMMOCBSI3H MEXly KOMIIOHEHTaMU NIPH IEIIEHAN C OCTATKOM. a naxouts HOK u HOJI,
O6o06maronii ypok o teme «Jlennmoctp uncem
KonrtponbHas pabota o Teme «JlenuMocts ynucen»
TpeyronbHuku | TpeyroabHUKH U UX BUJIBI 3HaTh/ NOHUMATL/ YMeThb:
u [TpsiMOyTOJIBHUKHI A PacnioznaBaTh Ha pHUCYHKaX U MOZEISAX
YETHIPEXYTOJb | PaBeHCTBO QHUTryp reoMeTpuyeckue GUrypsl ,
HUKU. H_]'[o]_uaz[], NPsAMOYTOJILHUKA A COOTHOCUTBH '€COMETPUUCCKUEC q)OpMBI C q)OpMOﬁ
8 qacos OKPY>KAIOIIUX MPEIMETOB.
A Bragets MpakTHUECKUMU T€OMETPHYECKAMHU
HaBBIKAMHU
O6o00maronyii ypok 1o teMe «TpeyroibHUKH U YeThIPEXYTOJILHUKI
KontponbHas pabota no TeMe « TpeyroIbHUKH U YETHIPEXYTOJIbHUKHY
Hpobmu. MonenupoBats B rpadU4ecKol, peaMeTHON (hopMe TIOHSTHS U CBOMCTBA, CBSI3aHHBIC C 3HATh M NOHUMATD:
17 gaca MTOHSTHEM JI0JIH, OOBIKHOBEHHOMU Apo0Ou. BepHO HCIT0/Ib30BaTh B peYH TEPMHUHBL: 0014, - IpaBUIa CJIOXKEHUs, BBIYUTAHUS, YMHOXEHUSA U

00bIKHOBEeHHAsL OpOOb, YUCIUMENb U 3HAMeHamelb 0podu. I paMMaTHYECK BEPHO YUTATh
3anucy ApoOeil v BEIpaXeHHH, COJIepKaIuX OOBIKHOBEHHEIE IPOOH

M3o0paxath 0OBIKHOBEHHEIE IPOOK HA KOOPIUHATHOM Jiyde. [ paMMaTHYecku BEPHO YUTATh
3anucu ApoOeit v BRIpaKCHHM, COJepKAIIUX OOBIKHOBEHHBIC IPOOH U 3alUChIBAThH APOOH MO
JIMKTOBKY

rpaMMaTI/ILIeCKI/I BCPHO YUTATh 3allMCHU }_Ip06€I71 n BBIpa)KeHHfI, COACpKAIUX OOBIKHOBEHHbIE
}.IpO6I/I 1 3aI1MCBIBATh )_'[p06I/I oA JUKTOBKY. AHaJ'II/I3I/Ip0BaTB W OCMBICJIMBATh TCKCT 3aJa4u ,

JeNeHusT Apo0elt ¢ OJMHAKOBBIMH W Pa3HBIMU
3HaMEHAaTEIISIMHU;

YMmerh:
- HaXOJIUTh APOOb OT BETUYHHEI;
- COOTHOCHTH JIPOOH U TOYKH HA KOOPIUHATHOMN




W3BJIEKaTh HEOOXOMMYIO HH(OPMALIUIO, pellIaTh 3a1a4un

OCHOBHOE CBOMCTBO JpOOH

CpaBHI/IBaTL OOBIKHOBEHHBIE ,I[p06I/I C IMOMOUIBIO KOOPAWHATHOI'O JIy4da U MOJIb3YACh
MMpaBUJIOM. Brinonsars nepe6op BCE€X BO3MOXHBIX BApUAHTOB JIA IIE€peCcUCTa 00BEKTOB WU
KOM6HHaHHI7[, BBIICTIATH KOM6I/IHaL[I/II/I, OTBCYAIONIUC 3aJaHHBIM YCIIOBUSIM.

CpaBHeHHE OOBIKHOBEHHBIE Ipo0OH. PemaTh TeKCTOBBIE 3a1a9l apH(PMETHICCKUMHI
Croco0aMu, KPUTHYECKH OLICHUBATH TTOTYYSHHBIH OTBET, OCYIIECTBISTh CAMOKOHTPOJIb,
MTPOBEPSIsl OTBET HA COOTBETCTBHE YCIIOBHIO.

AHaNMM3UPOBATh U OCMBICIIUBATH TEKCT 33j1a4u, IepehopMyTUPOBATh YCIOBUE, U3BIICKATh
HE00X0MMYI0 HH(POPMAITHIO, MOIETHPOBATH YCIIOBHE C TTIOMOIIBIO CXEM, PHCYHKOB,
peaTbHBIX IPEIMETOB.

HatypanbeHble ynicna u gpodu

O06o006maronmii ypok o teme «Jpoom»

KonTponbHas pabora mo teme «/Ipoom»

HewicTBus ¢
JPOOSIMHL.
35 yac

DopMynTUpOBAaTh U 3aITUCHIBATD C IOMOIIBIO0 OYKB MpaBuiia CJI0XKEHUS U BEIYUTAHUS APOOeii ¢
OJMHAKOBBIMU 3HAMEHATEISAMHU. BBINOTHAT CII0’KEHHE M BEIUUTAHNE OOBIKHOBEHHBIX
IpoOeil ¢ ONMHAKOBBIMM 3HAMEHATEISIMH.

MopenupoBath B rpad)u4ecKoil ¥ MpeaMeTHON (popMe TIOHSTHS 1 CBOMCTBA, CBA3aHHBIE C
MOHATUEM CMEUIAHHOI0 Yucia. [’ paMMaTHUECKH BEPHO YUTATh 3alUCH BBIPAKEHUN,
COJIEpIKAIX CMEUIaHHbIE YMCIIA. BBITOIHATE CII0’KEHUE W BBIUUTaHNE CMEIIaHHBIX YHCEL.

BhIonHATS c10KeHHE CMEIIaHHbBIX YUCET U BBIYUTAHUE CMELIAHHBIX YUCEN, Y KOTOPHIX ,
JpoOHas YyacTh MEPBOro MEHbIIE IPOOHOM YaCcTH BTOPOTO MU OTCYTCTBYET BOBCE.

Pemrate TeKCTOBEIC 3agadu apI/I(l)MeTI/I‘IeCKI/IMI/I criocobamu BBI‘{I/ICJIGHI/Iﬁ, aHaJIN-3UPOBATh U
OCMBICJIMBATH TCKCT 3a/1a4W, KPUTUICCKHU OLICHUBATH HOJ'Iy‘IeHHBIfI OTBET

DopMyIHpOBaTh U 3alTUCHIBATH C IIOMOIIBIO OYKB MTpaBHiia YMHOXKEHUS IpoOeil. BrIimonHATh
YMHOXEHHE 00BIKHOBEHHBIX JIPOOEii.

Hcnonp30BaTh SKBUBAJICHTHBIC IpeaACTaBJICHUA OOBIKHOBEHHBIX HpOGefI. Hcnons3oBath
CBOICTBO ACJICHUS CYMMBI Ha YHUCJIO Ui pallMOHAJIN3allun BBIYMCJICHHI

AHaNMM3UpPOBaTh U OCMBICITUBATH TEKCT 33ja4u, IepedopMyIHUpPOBaTh YCIOBUE, U3BIEKAThH
HEOO0XOIMMYIO HH)OPMAIIHIO, CTPOUTH JIOTUIECKYIO IIENOYKY PACCYKICHHN; KPUTHUECKH
OLIEHMBATh MOJIYYEHHBIH OTBET, OCYIIECTBIATh CAMOKOHTPOJIb, TPOBEPSISt OTBET HA
COOTBETCTBHE YCIOBHIO. BBINOIHATH NPUKUAKY U OLEHKY B XOJI€ BHIYMCICHHUH

HaxoxneHre yacTy 1enoro 1 UeIoro Mo €ro YacTy ¢ MOMOIIbIO CTIEIUaIbHBIX MPaBUII
(yMHOXXeHUE U JesieHus Ha ApoOb). M crmob30BaTh CBOMCTBO JACIICHUS CYMMBI Ha YUCIIO JIJIS
palroOHAIN3AIUN BBIYUCICHUH

IIJIOCKOCTH;
- COKpaIuaTh IpooH, IPUBOAUTH K HOBOMY
3HaMEHaTeNto, K 00LIeMy 3HAMEHATEJIIo;

3HATH H IOHUMATD:

— 3HATh W 3aIIUCHIBATh C MOMOIIIBIO OYKB IpaBUiia
CJIOKCHUS U BBIYUTAHUS APOOEH C OJIMHAKOBBIMH
3HaMEHaTeISIMU

— 3HATh U 3aMKCHIBATh C TOMOIIBIO OyKB MpaBuia
YMHOXEHHS U AEJIEHUS TpoOeii ¢ OJUHAKOBBIMHU
3HaMeHaTeIsIMU

— ITIOHUMATh BUBI IPOOEi — MpaBHIILHBIC U

HETIpaBUIIbHBIC

YMmern:

A BBINIOJTHATh ~ apU)METUUECKUE JCUCTBHA C
IPOOSIMH;

A BBIJICIATH IIEIYI0 4YacTh W3 HENPaBUIBHOM
IpoOW ¥ TPEeJCTaBIATh CMEIIAHHOE YHCIO B BHJIE
HEeNpaBUILHON 1poou;

A 3HaTe NPaBWJIO CpPaBHEHHUS OOBIKHOBEHHBIX
npoOeit 1 yMeTh IPUMEHSITh €T0 Ha MPaKTHKE.

A YMeTh aHanM3upOBaTh U OCMBICIHBATH TEKCT
3aJa4d, U3BJEKaTb HEOOXOOUMyI0  HMH(OpMaLUIo,

CTPOUTDH JIOTHYCCKYIO LCTIOUKY. OHCHI/IBaTB pe3yabTaTt




3ajauu Ha COBMECTHYIO padoTy

O6o06maronmii ypok no teme «JleficTBust ¢ apodsmm»

KonTtponbHas padora mmo TeMe «JleicTBHsI ¢ IpoOsIMIDy

Bnagers npuemamu:

- peIeHUs 3a7]a4 Ha HaXOXKJICHUE YaCTH IIEJI0T0 U
IEJIOTO TO €T0 YacTH

- MpUEMaMU  BBIJICJICHUS  [IEJIOW  4YacTu U3
HEMpPABWILHOW JPOOM W MPEACTaBICHUS CMEUIaHHOMN
JpoO¥ B BUJIE HETIPABUIILHOM

- peIIeHUsT  TEKCTOBBIX
JIPOOHBIC TaHHBIC

3ajaad, coacpKaliue

MHororpannu | Pacmo3HaBath Ha yepTekax, pUCYHKaX, B OKPYXKAIOLIEM MHUPE FreOMEeTpHUYECKIe GUTYPHI, 3HATH U IOHUMATD:
KH. umerorue GopMy IpSMOYTOILHOTO Mapaslie/ieHneaa, MPUBOAUTE MPUMEPhI aHAIOTOB - CIIoCO0bI U300paKEHUS TEOMETPUYECKUX (PUTYD
7 wacoB Ky0a, MpsIMOYTOJIBHOTO MapaljielienuIie/ia B OKpy>KalolieM MHUpe; n300paxarb - YUTATh 3TH U300paKeHUs
MPSIMOYTOJIbHBIN MapajuieNienune]] BepHo UCMOIB30BaTh B PEUX TEPMHHBL: IPSIMOYTOIBHBIN | — BBIICIISATH OCHOBHBIC KOHCTPYKTHBHbIC
napajJiesienumes, Ky0, rpanu, péopa v BepHIMHBI IPSMOYTOJIBHOTO MapajuieNIenueaa. 0COGEHHOCTH MHOTOPAHHHUKOB
Brraucnsats 06bEMBI Ky0a U IPSIMOYTOJIEHOTO TapaliesIenuIeia, UCIONb3ys GopMyIIbl. YMeTh:
Bripaxats ofHu eLgIHI/IuLI M3MEpEHUs g6LeMa yepe3 apyrue. MoJaenupoBath H3ydaeMbie A pacrio3HaBaTh MHOTOTPAHHHKH,
reoOMeTpUUYEeCKre 00BEKThI, HCIIOJb3Ysl OyMary, MiIacTUJINH, TPOBOJIOKY U JIp.
PazBe TfKI/I orpe CHGHP;C €03 aﬂie ‘IZ Te>}1,<,a U €ero CKJIC,I/IBI;HI/IG A * HCHOIB30BATL TEPMHUHOIOIMIO, CBAANHYIO  C
P Ofpea » COSA P MHOTOIPaHHUKAMU: BEpIIMHA, peOpo, IPaHb;
006001maronMil ypok 1o TeMe «MHOTOrpaHHUKH N
YUATaTh MPOEKIIMOHHOE n300pakeHue
KonTponbHas pabora o teMe « MHOTOTpaHHUKNY
MHOT'OTPaHHUKA.
AHaAU3UPOBATh ¥ OCMBICIMBATEL TEKCT 3aJIa41, H3BICKATh HEOOXOJUMYIO HH(POPMAIIHIO
" A MopenupoBaTh pa3BeTKy MHOTOTpaHHUKA U
CTPOUTH JIOTHUYECKYIO TIETTOYKY PACCYNICHUI, H300paKATh Pe3yJIbTAT B BUAE JHArPAMMBbI
Ompoc 00111eCTBEHHOTO MHEHUS CKJICHBATD CC.
O06o06maronmii ypok «TabJUIBl U TUarpaMMbDy
KontponbHas padota o teMe «TaGuuIpl 1 JuarpaMmbiy»
Hrorosoe JIunuun
MTOBTOPEHHE. HartypanbHbie yncna
18 yacos JleiicTBHs ¢ HATYPATbHBIMU YHCIIAMU

Hcnonbp3oBanue CBOMCTB IEUCTBUN
TIPY BEIYHCIICHHSIX

Vriel n MHOT'OYT'OJIbHUKH

JenumocTp uncen

Tpeer.HBHI/IKI/I 1 YCTBIPEXYT'OJIbHUKHN

Hpobu

JeiicTBus ¢ 1pobsMu

MHOrorpaHHuKH

Tabnuip! U TuarpaMmbl

Hrtorosoe noBropeHue




6 Kn1acc matemaTtuKa

1./Ipo6u u mpoueHTsI (20 yaca)

Apudmernueckue neiictsust Hag npoosmu. OcHOBHEIE 3a1a4u Ha ApoOu. [IponenTsl. Haxoxxnenne nporerTa BenmnauHbl. CToI049aThie ¥ KPYyTrOBBIE AHarpaMMEl.
OcHOBHas 1eNb — 3aKPEMUTh U Pa3BUTh HABBIKK ACHCTBUS C OOBIKHOBEHHBIMHU APOOSIMHU, a TAK)KE IIO3HAKOMUTH YYaI[XCsl ¢ IOHSTHEM MPOLIEHTA.

2. [IpsimMble HA MJIOCKOCTHU U B npocTpancTie (6 4acoB)

JBe mepecekarommecs npsmble. [lapamrensapie mpsimeie. [locTpoeHne mapauie bHBIX U IEPIIEHANKYISIPHBIX IPSAMBIX. Paccrosame.

OcuoBHasa menmp — Co3maTh y ydyalmxcsi 3pUTeNbHBIE 00pa3bl BCEX OCHOBHBIX KOH(UTYpAInii, CBA3aHHBIX C B3AaUMHBIM PACIOJIOKECHHEM IPSMBIX; HAYIUTh
HaXOIUTh PAacCTOSHUE OT TOYKH OO MPAMOM M MEXIy ABYMS MapajuleIbHBIMU NPSMBIMH; HayYUTh HaXOJUTH YIIIbI, 00pa30BaHHBIC ABYMs MEPECEKaIOIMMUCS
MIPSIMBIMH.

3. Necaruunbie apodu (8 yacoB)

Hecsatuunas apoOb. UTeHne W 3amuch JAECATHYHBIX apoOedd. OOpaineHre OOBIKHOBEHHOW NIpoOu B necsaTHUHYl. CpaBHEHHE NECSITUYHBIX Ipobeid. Permnenue
apudMeTHyecKux 3aaau.

OcHOBHasA 1enh — BBeCTH MOHITHE AECATUIHON NpoOH, BRIPaOOTATh HABBIKM UTCHUS, 3aIVICH U CPaBHEHHSI JECSITHYHBIX JIpoOei. PacmmpuTth nmpencTaBieHus
y4aIluxcsi O BO3MOKHOCTH 3aIIMCH YHCEN B PA3IMUHBIX IKBUBAJICHTHBIX (DOopMax.

4. [leiicTBMA ¢ JecATUYHbIMY Apodsamu (32 yac)

CrnoxxeHue, BEIUNTaHNE, YMHOXKEHUE U JIEIEHUE JIECATHIHBIX IpoOeii. Pemenne apudmerndecknx 3anad. OKpyriieHHe NeCATUIHBIX APOOeH.

OcuoBHas ueirb — CPopMHpOBATH HABBIKM BRIYHCICHHINA C IECATUIHBIMA JPOOSMHU, pa3BUTh HABBIKU MPUKUAKU H OIICHKH.

5. Oxpy:xHocTh (8 yacoB)

B3anMHoe pacnonoxeHue npsaMon U OKpYKHOCTH, ABYX OkpyxHocTei. Kpyribie Tena. IlocTpoeHue TpeyroapHuUKA.

OcHOBHAas IeIb — CO37aTh Yy yYalllUXCsl 3pUTENBbHBIE 00pa3bl BCEX OCHOBHBIX KOH(HUTYpalnuid, CBA3aHHBIX C B3AUMHBIM PACIIOJIOKEHUEM JIBYX OKPYXKHOCTEH,
MIPSIMON M OKPY’KHOCTH; HAyYUTh BBHITIOJIHATH MOCTPOECHUE TPEYTOJIbHHUKA IO 33JaHHBIM 3JIEMEHTaM; MO3HAKOMUTH C HOBBIMH M€OMETPUYECKUMH TEIaMU — IIapOM,
LWIMHIPOM, KOHYCOM — M BBECTH CBA3AHHYIO C HUMU TEPMUHOJIOTHIO.

6. OTHOIIeHHs 1 TponeHTHI (16 yacoB)

OtHomenue. Jlenenre B JaHHOM oTHOIIeHHH. [IponienTel. OCHOBHBIE 3a/1a4H Ha MPOLIEHTHI.

OcHOBHAa# LEIb— HAYYUTh HAXOAUTH OTHOILIEHHE JABYX BEIMYHMH U BBIPAXKATh €0 B MPOILIEHTaX

7. Cummetpus (8 4acoB)

OceBas cummetpust. Ock cummeTtpun ¢urypsl. [loctpoenus nupkynem u nuHeikoi. Llenrpanbhas cummerpus, [Itockocts cummeTpun.

OcHoBHasa uenb — JlaTh IpeaCTaBI€HHE O CUMMETPHH B OKPY)KAIOIIEM MHpPE; TTO3HAKOMUTh YYaIlIUXCS C OCHOBHBIMHM BHJIAMH CUMMETPHUH Ha MJIOCKOCTH U B
MPOCTPAHCTBE, PACIIUPUTH TPEICTABICHUs 00 H3BECTHBIX (PHUTypax, MO3HAKOMHB CO CBOWCTBAMH, CBSI3aHHBIMH C CHMMETpHEW; IOKa3aTb BO3MOXKHOCTH
WCTIONB30BaHMUs CUMMETPUH IIPH PELICHNUH Pa3JIMUHBIX 3a]1a4 U IOCTPOCHHUSX; Pa3BUTh IIPOCTPAHCTBEHHOE M KOHCTPYKTHUBHOE MBILIIICHHE.

8. Boipa:xkenus, ¢popmyisl, ypaBHenus (154acoB)

[IpumeHeHnne OyKB Ui 3alIUCH MATEMAaTUYECKHX BBIPAKCHHUN W mpeioxeHuid. dopmysel. Beraucienue mo dopmynam. JlyimHa OKpYKHOCTH M IUIOIIAIL Kpyra.
Kopens ypaBHeHus.

OcuoBHas uens — ChopmMupoBaTh nepBOHAYAIEHBIE HABBIKH UCIIOJIB30BaHMS OYKB IPH 3aIICH MaTEMaTHYeCKUX BBIPAKEHUH U MTPEJIOKEHHUM.

9. Ileanle unciaa (14uacoB)

Hesnbie uncna. CpaBHEHHE LENbIX Ynces. ApudMeTHIeCKre ASHCTBHSA C LENBIMUA YUCIIAMHU.

OcHOBHAa$ 1edb — MOTUBHPOBAThH BBEJCHHUE TOJIOKUTEIBHBIX U OTPULATENLHBIX YHCEN , CQOPMHUPOBATH YMEHHUE BBHIOIHATE AEHCTBUS € LETTBIMU YUCIaMHU.



10. MuosxecTBa. KomOunaropuka. (8 yacon)

Pemenne komOuHaTOpHBIX 3a1a4. [[prMeHeHne MpaBuila yMHOXKEHUS B KOMOWHATOPHKE. DKCIEPUMEHTHI CO CITydalfHBIMU CXOIaMH.

OcHoOBHas Welb — pa3BUTh YMEHHs pellaTh KOMOMHATOpHBIE 3aJayd METOJOM IOJHOro mepebopa BapHaHTOB, MO3HAKOMHTH C MPHUEMOM pPEILCHHUS
KOMOWHATOPHBIX 33]a4 YMHOKECHUEM.

11. PannoHanbHbie unciaa (16 yacos)

Panmonansaple yncna. [IpotuBomnonoxusie gncna. Moaymns uncna. CpaBHeHue uncen. M3o0pakeHue drcen ToYkaMy Ha TpsSAMOi. AprudMeTndeckne AeHCTBUS HaJ
paunoHaIbHBIMU unciamu. CBoiicTBa apudmMeTnueckux neiictBuil. Pemenue apupmerndecknx 3agad. [IpsiMoyronpHas cucteMa KOOpAUHAT Ha TIIOCKOCTH.
OcHOBHAasA Menbp — BBIPA0OTATh HABBIKM JEHCTBUN C IOJIOKHUTEIBHBIMH M OTPHIATENbHBIMU dnciamMu. CPOpMHUpOBATh MPEACTABICHHE O KOOpPIAMHATAX,
MMO3HAKOMHUTH C TMPSIMOYTOJIBHON CHCTEMOM KOOPAMHAT Ha IJIOCKOCTH.

12. MHOroyroJbHMKHA U MHOTOTPaHHHUKH (9 YacoB)

Cymma yrioB TpeyronbHuka. [lapamnenorpamm. [IpaBunbabie MEOroyroiasHukH. [Tnomanu. Ilpuzma

OcHOoBHas 1einh — 0000MINTE M HAYYNUTH MPUMEHSITH IPHOOPETEHHBIE TEOMETPHUECKIE 3HAHNS MPU U3YICHUH HOBBIX (DUTYP U UX CBOICTB.
13.lloBTOopenue(1lS yacoB)

O600mHTE U CHCTEMAaTU3UPOBATh MaTepHal, N3y4eHHBIH B 6 Kilacce.

7 kJj1acc ajareopa

I'napa 1. JIpo6u 1 npouentsl (20 1)

CpasHenue apodeii. Beraucnenus ¢ panpoHansHeIME drciaamu. CTereHb ¢ HaTypalbHBIM MTOKa3aTelleM. 3a/1a4uu Ha IPOIeHThl. CTaTHCTHYECKNE XapaKTePUCTHKH.
]_[e.]'lb: CUCTCMATU3UPOBATL U O606H.[I/ITB CBCACHUA 00 OOBIKHOBEHHBIX H JACCATUYHBIX I[pO6$1X, HAay4YUTh Y4YallUuXCd II0JIB30BATHCA OKBHUBAJICHTHBIMU
MNpEACTABJICHUAMU YUCCII B XOAC PCUICHHA 3a1a4y, o0ecIeynTs Ha 3TOM OCHOBE I[aJII)HeI\/'IHIee Pa3BUTUC BBIYMCIIMTCIIBHBIX HABBIKOB U YMeHI/Iﬁ peuiaTh 3a1a4n Ha
MPOLEHTHI, CPOPMUPOBATH MEPBOHAYAIBHBIE YMEHHSI CTATUCTHYECKOTO aHAJIM3a MAaCCHBOB YMCIIOBBIX JaHHBIX; ()OPMHPOBATH KauecTBA JIMYHOCTH, HEOOXOIUMBIE
YCIIOBCKY JId HOHHOHGHHOﬁ JKU3HU B COBPEMCHHOM O6HICCTB€Z SAICHOCTb U TOYHOCTb MBICIIU, KPUTUYHOCTH MBINIJICHUA, WUHTYWULHUA, JIOTUYCCKOC MBIIIJICHUC,
AJIEMEHTHI ANTOPUTMHUYECKON KYJIBTYPBI, CIIOCOOHOCTH K MPEOIOJICHHIO TPYTHOCTEH.

I'napa 2. [Ipsimast u oOpaTHasi NPONOPUUOHAIBHOCTD (10 4)

3aBucumocTr u Gopmysl. [Ipsimast mponopiroHansHOCTE. OOpaTHas MponopuruoHaILHOCTE. [Ipomopiiny. Pemenne 3a1a4 ¢ TOMOIIBIO IPOTIOPITUA.
ITponopuuoHaNbHOE AENEHUE.

Ilesib: BBECTH MOHATHUS OTHOLICHUS U NPOMOPLUH; CPOPMUPOBATH MIPEACTABICHUE O MPSIMOM U 0OPaTHOM MPONOPLHMOHATIBHOCTSX BEJMUMH; Pa3BUBATh JIOTHIECKOE
MBIIIEHHE B IPOLECCE PEIICHU 3a1a4 C [IOMOILbI0 IIPOIOPIMI U Ha NPONOPILIMOHATIBHOE JEJICHUE.

I'naBa 3. BBegenue B anareopy (9 4)

BykBeHHas 3anmuch CBOWCTB elcTBUI HaJl uncinamu. [IpeoOpa3oBanre OyKBEeHHBIX BbIpakeHUH. PackpeiTie ckoOok. [IpuBeneHue mogo0HbBIX CliaragMbIX.
Hean: chopMHupoBaTh y ydanuxcs MepBOHAYAIBHBIE TIPEICTABICHUS O S3BIKE alTeOphl, 0 OYKBEHHOM MCUUCIICHUH, HAYIHUTH BBIITOTHITH MPOCTEHIIHE
MpeoOpa3oBaHus OyKBEHHBIX BHIPAKEHUIMA.

I'naBa 4. YpaBnenus (10 4)
Anrebpandeckuii criocob permenus 3anad. Kopau ypasuenus. Pemenue ypaBHeHuil. Perienre 3a1a4d ¢ TOMOIIBIO YPaBHEHHM.



Ile.m;: TMO3HAKOMUTDH YUalllUXCsA C TOHATUAMHA YPaBHCHUA U KOPHA YPaBHCHUS, C HEKOTOPbLIMU CBOICTBaAMH ypaBHCHI/Ifl; IIpoOa0JIDKATh 06yquHe PEIICHUTIO

TEKCTOBBIX 33/1a4 aNTre0pandecKuM crrocoOoM, cOpMHPOBATH YMEHNE PellaTh HECIOKHBIE TMHEWHBIE YPaBHEHMS.

I'naBa 5. Koopannats! u rpaduxu (12 9)
MHo>KecTBa TOUEK Ha KOOPAWHATHON MpsMOH. PaccTosHue MeXay TOUKaMu KOOPIAUHATHOH mpsiMoii. MHOKecTBa TOUeK Ha KOOPAUHATHOM IIocKocTH. [ padukn.
I'padmku BokpyT Hac.
Ile/1b: Pa3BHTh yMEHHUS, CBSI3AHHbIE C PAOOTOI Ha KOOPIMHATHOM IIOCKOCTH, TIO3HAKOMUTE ¢ rpadMKaMi 3aBHCHMOCTEH Y = X, y = -X, Y = X/, y=x%y=Ix|,

chopMUpPOBaATH TIEPBOHAYAIEHBIE HABBIKM HHTEPIIPETALNN TPAPUKOB PEATbHBIX 3aBUCHMOCTEH.

I'maBa 6. CBoiicTBa cTeneHH ¢ HATYPAJbLHBIM NMOKa3aTeeM (9 1)

[IpousBenenue u yactHoe crerneHeld. CTENeHb CTEIICHH, IPOU3BEACHUS U Ipo0u. Penenre komOMHAaTOPHBIX 3a1a4. [lepecTaHOBKY.

IIe.m;: BLIpa6OTaTL YMEHHUE BBINTOJIHATH JICCTBHS HaJl CTCIICHSIMH C HaTypaJbHBIMHU ITOKa3aTCISIMH.

I'naa 7. Muorounens! (16 u)
OpHowNeHB U MHOTOWIEHBI. CIIOKeHHE U BRIYUTaHUE MHOTOWICHOB. Y MHO)KEHHE OJTHOWICHA HA MHOTOWICH. Y MHOXKEHIE MHOTOWIeHa Ha MHOTOWIeH. DopMyInb

KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH. PelieHre 3a1a4 ¢ MOMOILBIO YPaBHEHHH.

Lenb: BBIpaOOTaTh yMEHHE BBIMIOIHSTH ACHCTBHS C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH JJIsl MpeoOpa3oBaHusl KBaapaTa
JBY4JIEHA B MHOTOYJICH.

I'naBa 8. Pa3jio:keHre MHOTO4ieHOB HA MHOkUTeIH (13 4)

Brinecenue o01mero MuoxuTens 3a ckoOku. Criocod rpynmupoBku. @opmyina pasHocTH KBapaToB. @opMyJibl pa3HOCTH U CyMMEBI KyOoB. Paznoxenue - 4 4.
Lenb: BBIpaOOTaTh yMEHHE BBIMOIHSTH Pa3I0KeHHE MHOTOWICHA HA MHOKHTEINHN C TOMOIIBIO BBIHECEHHSI 00IIEr0 MHOKHUTENS 38 CKOOKH ¥ CIOCOOOM

IPYIIUPOBKH, a TAKXKE C IPUMEHEHHEM (OPMYJI COKPALIEHHOTO YMHOXEHHSI.

I'naBa 9. YacToTa U BeposSiTHOCTL (4 4)

OtHOCHUTEeIIbHAS YacToTa cnyqaﬁHoro COOBITHSI. BepOHTHOCTL CHy‘IaﬁHOI‘O COOBITHSL.
HeJ’IBZ MMOKa3aTb BO3MOXHOCTb OLICHHNBAHNA BEPOATHOCTH cnyqaﬁHoro COOBITHS TI0 €r0 YaCTOTE.

IloBTOpenue. Pemmenne 3anau (2 4)
UucnoBble U anredpanveckne BhIpakeHus. JInHeliHbIe ypaBHEHH. Y MHOXKEHIE MHOTOWICHOB, W BO3BEJICHHE OJTHOWICHA B cTeneHb. CI0)KeHre U BHIYUTAaHNE

MHOrowIieHoB. @yHKIMK U rpaduku. Perenue 3aqa4d ¢ moMompio ypaBHeHHH. PelieHne KoMOMHATOPHBIX 3a/a4.

7 KJ1acc reoMeTpust

Tema

OcHoBHasi meJb M3yYeHUsi
TeMbl

XapakTepucTuKa coAep:KaTeJbHO JUHUU

YHuBepcanbHble yueonble aeiictus (YY)

HavanabHbIE
reoMeTpu4ecK

ue

(10 ).

OcHOBHast  1EeNb -
CHUCTEMAaTU3UPOBATh  3HAHUS
y4yamuxcsi O  OpOCTEUIIMNX
TeOMeTpHUYEeCKuX (urypax u

IIpocreitmme
TEOMETPUUYECKUE OCHOBHBIE T€OMETPUUECKHE TTOHATHS U
MPOCTENINX

reoMeTpudecknx (uryp Ha OCHOBE

Pecynamusnvie YYJ[: caMoCTOSTENbHO OOHAPYKUBAaTh U
dhopmymnmupoBatb npobiaeMmy B KJIACCHOM i
WHIUBUYaJbHOW yIeOHOH e TENbHOCTH;

llosnasamenvuvie YVJI: ymeTb OINpenensiTb BO3MOXKHbIE
WCTOYHUKHN HEOOXOJMMBIX CBEICHUH, MPOM3BOIANTE ITOMCK




ux CBOHCTBAX; BBECTH | PaBEHCTBA F€OMETPUYCCKHX | HATJISIHBIX MPEICTABICHUN YYaIUXCsl | MHQOpMAlMy, — aHATM3MpOBaTh M OLCHMBATh &
TIOHSATHE PaBEHCTBA QUTYD. duryp. CpaBHenue | myteM OOOOIICHUS OYEBHIHBIX HITH ?{233‘;23‘;3:;:;%6 VVII: oreransas caoro TotKy Ipemi,
OTPE3KOB u VIJIOB. | U3BECTHBIX U3 Kypca MaTeMaThuku 5 - 6 HPHBOHTS ApryMeHTS!, HOATBEpAIas HX aKTaMH;
Wzmepenue OTPE3KOB, | KJIACCOB  T'€OMETPHUYECKUX  (AKTOB. | [fuynocmusie VVII: VMeTh TPe/ICTABIATS
JJIMHA OTPE3Ka. I/ISMepeHI/Ie HpI/IHHI/IHI/IaJ'ILHLIM MOMEHTOM JIaHHOM | MareMaTHYecKyl0 HayKy Kak chepy UelloBEUeCKOi
yIJIOB, TpagycHas Mepa | TEMbl SBISETCS BBEJCHME MOHATHs | ACATCNBHOCTH, €€ 3HAYMMOCTE Ui PasBHTHS
yria. CMmexHbIe ¥ | paBeHCTBA TeOMeTpHYecKuX ¢uryp ma | THAHBIYAIBHOCTH
BEPTUKAIbHBIC YIJBI, MX | OCHOBE HaTJISIHOTO TIOHSTHS
CBOWCTBA. Haslo)keHusa. OnpeneneHHoe BHUMaHUe
[NepnienmuKysIpHBIE JOJDKHO — YHENSATbCA  MPAKTHYECKUM
npsMBbIe. MIPUIOKEHUSM reOMETPUIECKUX
MOHSTUI.
TpeyronbHuku OcHoBHast  wenp - TpeyronbHuk. [Ipuznaku paBeHcTBa | Pecyiamusnvie VVJ[:paboTas MO NPEATOKCHHOMY HII
(17 v) BBECTH TMOHATHE Teopembl; | [Ipu3Haku PaBEHCTBA | TPEYTOJLHUKOB SIBJISIOTCS OCHOBHBIM | CAMOCTOATCIBHO COCTABICHHOMY ILIaHy, HCHOMb30BATH
Hapsagy C OCHOBHBIMH UM JIOIIOJHHUTCIBHBIE CPEACTBA
BBIpab0TaTh yMEHHUE | TpeyroibHuKoB. [lepnenmu- | pabounm ammapatom BCETO  Kypea | po. - . - VYVJI:ananmsuposath,  cpasHHBATS,
JIOKa3bIBATh PaBEHCTBO | KyJIsp K IpsAMOA. Mennansl, | reoMeTpun. JIoka3aTenbcTBO OONBLIEH | xnaccndummposats 1 0606maTs (akThl W ABICHHS
TPEYrOJIbHUKOB C MOMOIIBIO | OMCCEKTPUCHI ¥ BBICOTHI | YaCTH TEOPEM Kypca U TakxkKe pelleHue | Kommynuxamuenvie YYJ[:0TCTauBasi CBOIO TOUKY 3PCHHS,
H3y4YECHHBIX [IPU3HAKOB; | TPCYTrOIbHUKA. MHOTMX  3a7a4  TPOBOAMTCA MO | NPUBOIUTH apryMEHTbI, MOATBEPIKAAL HX (paKTamiL;
BBECTH HOBBIM KJlacC 3amau - | PaBHOOEIpEHHbIH CHeyIomell cXeMe: MOMCK paBHbIX | JudHocmubie VVJI: Pa3pupath jormyeckoe u
Ha IIOCTPOEHHE C MOMOIUBIO | TPEYTOJIBHUK 51 ero | TpeyroabHUKOB - o0OocHOBaHue px | KPUTHICCKOC — MBIIUICHHA, —KyIBTYphl  pCHH,
LMPKYJIS U JIMHENKH. CBOMCTBAa.  3agauM  Ha | paBEHCTBA C IOMOIIBIO Kakoro-ro | OCYHMIECTBILITE — B3aNMHBIM  KOHTPOJIb U
[OCTPOEHHE C MOMOIIBIO | MPU3HAKA - CJIEJACTBUS, BbITeKarorue | OKa3bIBaTh B COTPYTHUYCCTBE HE00XO0UMY0
LUPKYJIS U JIMHEAKH. 13 PABEHCTBA TPEYTOJBHUKOB. B3aUMOIIOMOII.
OcHoBHas 1elTb - BBeCTH 0/1HO | [Ipu3HaKu mapajuienbHOCTH [puznakn u cBoiicTBa | PeeyiamusnvieVVJl: monbuparh K Kakaoii mpodmeme
IMapasjaenbHbl | U3 BOKHEHIIMX NOHATHH - | OPSMBIX. AKCHOMA | TIapaJUIe/bHBIX IPSIMBIX, CB3aHHble ¢ | (33421€) aieksarTHyio cif  Teopetiieckyio MOCI;
Tlos3nasamenvuvie YVI: CTPOUTH JIOTUYECKU
e npsambie (13 | monsTHE napajieNibHbIX | MapajUIebHBIX  HPSMBIX. | yIJIaMH, 00pa30BaHHBIMU TPH | 6o cHoBaRHOE paccy ICHHE, BITIOUAIONIEE YCTAHOBICHHE
q). NPSMBIX; JaThb neppoe | CBoOMCTBA  HapasyIeNbHBIX | NEPECEUEHUH JIBYX IIPAMBIX CEKYHMIEH | mpuummmo- ciescTBeHHBIX CBA3ei;
MpeaACTaBICHUC 00 akcuoMax u IPSIMBIX (HaerCT JIOKalUMHY, | Kommynukamueuvie YVJII: YUUTHCSI KPUTUYHO
AKCMOMAaTHYECKOM METOZe B OJTHOCTOPOHHHUMH, OTHOCHTBCS K CBOEMY MHEHHIO;
TCOMETPHM; BBECTHU AKCHUOMY COOTBETCTBEHHBIMH), HIUPOKO | Jluynocmuvle YVJ[: pa3BuBaTh MOTPEOHOCTH B
napayieTbHBIX TPSMbIX. WCTOJB3YIOTCS B JalbHEHIIEM IPH | caMOBBIPAKEHUH u caMopean3alluH,
W3yYeHUU YETBIPEXYTOJILHUKOB, | (hOPMHUPOBAHUE YMEHHS BECTH JIUAJIOT
MOJOOHBIX ~ TPEYTOJILHUKOB,  TPH
pelieHnH 3aj7a4, a TaKke B Kypce
CTEPEOMETPHH.
Coornomrenust | OcHOBHas 11eb - paccMoTpeTs | Cymma YIJIOB B nannoil Teme nokasbiBaetrcs | PecyiamugnvieYVJ/I: IUIAaHUPOBATh CBOIO
MEKITY HOBBIC MHTEPECHBIC W BaXKHBIE | TPEYTOJbHUKA. OJlHA W3 BaXHEUIIUX TEOPEM Teo- | HHIUBHUYaTbHYIO 00pa3oBaTeIbHYO
CTOPOHAMH M | CBOWMCTBA TPEYTOJIHHHUKOB. CooTHolIeHUe MEXJY | METPUH - TEOpeMa O CYMME VIJIOB | TPaeKTOPHIO;




yriamu Kakyro ponb, B 4YacTHOCTH | CTOPOHAMH H  yIJIaMH | TpeyroibHuka. OHa TO3BONSET naTh | [osnasamenvhbie VVJI: yMeTh ONPEACIATH BO3MOMKHBIC
TPEYroIbHUKA | HCIONIB3YeTCsl B 3aJavyax Ha | TPEYroJbHHKA. KIACCH(UKALMIO TPEYTOIBHAKOB 1o | MCTOUHHKH HCOOXOMMMEIX CBE/ICHHI, IPOM3BOUT NOHCK
. | nHQOpMamMK,  aHaMM3MpOBaTH M OLECHHMBATH €&
(19 u). MOCTPOCHUE. HepasenctBo yriam (OCTPOYTOBHBII, JIOCTOBEPHOCT:
[lpu pemeHnn 3ama4y  Ha | TPEYroJbHUKA. NPSIMOYTO/IbHBIH, TYNOYTONBHBIA), & | Koumynukamusnsie VVJI: TOHHMAS TO3HIIIO
HOCTPOCHHE cienyeT orpanu- | [IpsmoyronsHbie TaKoKe YCTaHOBHTh HEKOTOPBIC | 1hvroro, pasinyaTh B €ro pedn: MHEHHe (TOUKY
9UTHCS TOMBKO BBITIOTHCHHEM | TPEYTOJBHUKH, HX CBOMCTBA | CBOMCTBA M MPHM3HAKM  PABEHCTBA | spepyy), 10Ka3aTebCTBO (apryMEHTHI), (aKTbI;
M ONHCAaHMEM TIIOCTPOCHHS | U TPU3HAKK PaBEHCTBA. | MPSIMOYTOJBHBIX TPEYTOJBHUKOB. TUIOTE3b1, AKCHOMBI, TEOPHH;
ucKoMoil  urypel. MoxkHo | PaccrostHue oT Toukm 10 IonsTe pacCTOAHUA MEKIY | Jfunocmiubie VVII: OpMUpPOBATH
IPOBECTH YCTHO AaHAINU3 U | IPSAMOIL. Paccrosiaue | napaiieNbHBIME  HPSAMBIMH  BBOIUTCS | 1116603HATEIBHOCTS, bopmupoBanHe
JIOKa3aTeNIbCTBO, a 3JEMEHTHI | MEXKIY napajieIbHBIMH | Ha OCHOBE JIOKA3AHHOU | 110G03HATEILHOCTH, (OPMHPOBAHUE YBaKEHHS
UCCIIeTOBAHUS JOJDKHBI | TIPSIMBIMH. [MocTpoenue | mpeaBapUTEILHO TEOPEMBI O TOM, 4TO | i IyHOCTH U €8 JOCTOMHCTBY.
NPUCYTCTBOBATH JIMIIL TOT/A, | TPEYTOJbHUKA IO TPEM | BCE  TOYKH  KaXKIOW W3  JIBYX
Korza 3TO OTOBOPEHO | JIEMEHTaM. HapauIeNIbHBIX IPSMBIX
YCJIOBUEM 3a7ayU. paBHOynaneHel OT B nmaHHOU Teme
IIpu pewmeHnn 3amad  Ha JIOKa3bIBACTCS OJHA W3 Ba)XHEUIINX
HOCTPOCHHE CIEAYeT OTpaHH- TEOpeM T'€OMETPHH - TeOpeMa O CyMMe
YUTBHCSI TOJBKO BBIMOJIHEHHEM yIJI0B TpeyrojbHuka. OHa TO3BOJISET
U ONHCAaHHEM TOCTPOCHHS JaTh KIacCU(PHUKAIUIO TPEYTOJbHUKOB
HCKOMOI1 ¢burypsr. B 10 yIJlaM, YCTaHOBUTH HEKOTOpHIE
OTIENBHBIX CIy4asX MOXKHO CBOWCTBA W TMPHU3HAKW PaBEHCTBA
NPOBECTH YCTHO aHAIW3 H NPSIMOYTOJBHBIX TPEYTOJIbHUKOB.
JIOKA3aTeNbCTBO, a 3JIEMEHTHI [Tonsitue paccTosiHus MEXKTy
UCCIIEZIOBAHUS JIOJDKHBI napajulelIbHBIMA TIPSIMBIMH  BBOJTUTCS
NPUCYTCTBOBATh JIMIIbL TOT/A, Ha OCHOBE JIOKa3aHHOU
Korja 3TO OTOBOPEHO NpeBApPUTEIBHO TEOPEMBI O TOM, YTO
YCJIOBHEM 3aJauM. BCE TOYKH KaKIOHW W3  JABYX
napaienbHbIX OPSMBIX
PaBHOYJIAJIEHBI OT IPYroi NpsIMON.
5_ PezwmmueHble YYH CBO6OI[HO T10JIb30BAaThCA BLIpa6OTaHHBIMI/I KPUTEPUAMH OLEHKU U CAMOOLICHKU, UCXOAd U3 LEJIU U UMCIOIIUXCA KPUTEPUEB, padjindas pe3yjibTaT U CII0COOBI HeﬁCTBHﬁ;
IHoBTOpEHME.
Peme]—[ue Ho3nasamenvhuvle YY,ZZ TIOHUMas MO3WIUI0 APYroro 4e€J0BEKa, pa3jindyaTb B €ro peyu WIW CO3JaHHBIX UM TCEKCTaX: MHCHUE (TO‘IKy 3peHI/I}I), JI0Ka3aTejIbCTBO (aprMeHTBI), (I)aKTI)I,

3agay (11 4.).

THUIIOTE3bl, aKCUOMBI, TEOPUH. I[J'Iﬂ 9TOr'0 CaMOCTOATCIBHO UCIIOJIb30BATh PA3JIMYHBIC BUJbI YTCHUSA (I/I3yqa101uee, MIPOCMOTPOBOE, O3HAKOMUTEIBHOC, HOI/ICKOBOS), HpI/IéMBI ClIyHIaHUst

Kommynuxamusnvie YYJI: oTcTanBasi CBOIO TOYKY 3pCHUS, IPUBOJAUTL apTYMEHTBI, TOATBEPIKAAA UX (1)aKTaMI/I;

Jluunocmuvie YVJ[: GopMupoBath 110003HATEILHOCTD, YBAKEHUS K IMYHOCTH U €€ JOCTOMHCTBY




8 ki1acc

1. Anredopanyeckue apoou (22 4)
Anrebpandeckas apoOob. OCHOBHOE CBOMCTBO anreOpanmueckoi ApoOu. Cokpamienue apoOei. CroxeHue, BbIUMTAHHUE, YMHOXEHHUE W JICJICHUE
anredbpandeckux qpodeii. CTeneHs ¢ melbIM MMOKa3aTeIeM U €€ CBOWCTBA. BhIIeneHne MHOKHUTENST — CTETICHH JIECATH — B 3aIIUCH YUCIIA.

OcHoBHasl 11e71b — COPMUPOBATH YMEHHS BBIMONHITH JCUCTBUSA C alreOpandecKuMu IpoOsIMH, JIEHCTBUS CO CTENECHSIMH C IIEIBIM
MOKAa3aTeJIeM; pa3BUTh HABBIKH PELICHUSI TEKCTOBBIX 3aJ1a4 alireOpanyecKuM METOIOM.

Ora TeMa SIBJISIETCS €CTECTBEHHBIM MPOJOKCHHEM M Pa3BUTHEM HA4YaTOro B 7 KIJIACCE CMCTEMATUYECKOr0 M3ydeHUs MpeoOpa3oBaHUI palimoHaTbHBIX
BBIpaKeHHUH. V310xeHue 1eaecoo0pa3Ho CTPOUTh Kak M IPH M3YyYCHUHU MPpeoOpa3oBaHMi OYKBEHHBIX BBIPAKCHHH M 7 Kiacce, ¢ OMOPOM Ha OIBIT
paboThl ¢ uyucinamu. [JTaBHBIM pe3yJbTaTOM OOYUYSHHS TOJDKHO SIBUTHCS BJIaJICHHE aITOPUTMAaMH CJIOXKCHUS, BBIYMTAHUS, YMHOXKCHHUS U JICJICHUS
anreOpandeckux apodeit. Komn4yecTBO W ypoOBEHb CIIOKHOCTH 3aJIaHUM, TPEOYIOIIMX BBITOJHEHUS HO CKOJIbKHUX JICHCTBHH, OMPEICISIOTCS CaMUM
YYUTEJIEM B 3aBHCHMOCTH OT BO3MOXHOCTEW Kiacca. [Ipum 3ToM HEOOXOAMMO HMMETh B BHJY, YTH B COOTBETCTBUHU C OOIICH Hieed pa3BUTHUS
COJIep KaHUs Kypca 0 CIUPAIK B 9 Kilacce MPEyCMOTPEH €IlIe OJJUH «IIPOX0]» MPpeoOpa30BaHus PAIlMOHATBHBIX BBIPAYKCHHIA.

CaMOCTOSATeIbHBIA (PParMEHT TEMBI TIOCBSIIEH HM3YyYCHHIO CTCIIEHW C IEJIBIM IOKazarejaeM. MOTHBOM Il BBEACHHS JTOTO TIOHSATHS CIYXHUT
11e1eco000Pa3HOCTh MPEACTABIICHUS OOJBIIMX U MAJIBIX YHCEI B TAK HA3bIBAEMOM CTaHIAPTHOM BHJE. C 3TUM CIIOCOOOM 3aITMCH YHCEIT YYalThuecs yxKe
BCTPEUAIHNCH HA YPOKax (M3MKH, 3aBEPIIACTCS TeMa (PparMeHTOM, MOCBSAIICHHBIM PEIICHUIO0 YPAaBHCHUI U TEKCTOBBIX 3a1ad. [1o cpaBHEHUIO C KypcoM
7 Kimacca 3/1eCh MpeaararoTcst 0oyee CI0KHBIC B TEXHUYSCKOM OTHOIIICHUHU YpaBHEHUs(XOTS, Kak M B 7 KJ1acce, 3TO MO-TIPESKHEMY IIeIIbIC YPABHCHHS,
neprxaiue ApooHbIe KOIPPHUIUESHTHI).

2. KBaaparHnbie kopHu (18 1)

KBanpatuslit kopenb u3 yucna. [lonarue 06 uppannoHaiIbHOM 4Hcie. JlecaTuuHble MPUOTUKEeHHs KBaApaTHOrO KopHs. CBoICTBa apr(pMETHUECKOTO
KBaJIpaTHOTO KOPHS M WX NpPUMEHEHHEe K MpeoOpa3oBaHUIO BhIpakeHHWl. KOpeHb TpeThell cTeneHH, MOHSATHE O KOpHE N-M CcTermeHu U3 4YHcia.

Haxoxnaenue npuOIMKeHHOT0 3HAUE€HUS 5 ¢ IOMOILBIO KanbKyisTopa. ['paduxu 3aBucumocrei y = Vx ,y=3 Vx
OcHoOBHasl 11eJIb — HAy4YUTh NPeoOpa30BaHUSM BBIPAKEHUH, COJAEpKAIIMX KBaJpaTHbIEe KOPHH;, Ha MpPUMEpE KBAJIPaTHOTO U KyOHYECKOIo

KOpHel chopMupoBaTh NpeACTaBICHUs O KOpHe N-if creneHu, [loHsATHE KBaJpaTHOTO KOPHS BO3HUKAET B Kypce NpU OOCYKIEHMM JBYX 3a7ad —
reOMEeTPHUECKON (0 HaXOXKJEHUHM CTOPOHBI KBajpaTa IO €ro IUIOMIaau) U anreOpandeckoi (0 yuciae KOpHEH ypaBHEHHs BUIA X’ =a, toe a —
pou3BoJIbHOE uncio). [Ipu paccMoTpeHun nepBoi M3 HUX JAOTCS HadalbHbIE IPEACTaBICHUS 00 UPPALMOHATIBHBIX YHCIIAX.

B conepkanue TeMbl 11e€1ec000pa3HO BKIIOUUTH HETPAAMIIMOHHBIN anreOpsl Borpoc — Teopemy [ludaropa. 310 Mo3BOIUT MPOIEMOHCTPUPOBATH
€CTECTBEHHOE NPUMEHECHHUE KBAJPATHBIX KOPHEW I HAaXOXKAEHUsS JJIMH OTPE3KOB, IIOCTPOCHUS OTPE3KOB C MPpPALMOHAIBHBIMU JUIMHAMU, TOYEK C
MPPALMOHAIIEHBIMU KOOPINHATAMH.

HCJTCCOO6p3.3H0 TAKXXE€ AKTUBHO HCIIOJb30BATH KaJIbKYJIATOP, IPUYEM HE TOJIBKO B Ka4YE€CTBE MHCTPYMCEHTA I U3BJIICUCHUA KOpHCﬁ 1 KaK CpE€ACTBO, IMO3BOIAIOICE ITPOUIIIIFOCTPUPOBATE HEKOTOPBIC TECOPETUUCCKUE UICH.



B xo/e u3yueHus TaHHON TeMBbI PEAYyCMATPUBACTCSI 3HAKOMCTBO € IIOHATHEM KYOHYECKOTro KOPHS, OJJHOBPEMEHHO (OPMHUPYIOTCSI HaYaIbHbIE MPEICTABICHHUS O KOpHE N-ii cTeneHu. PaccmarpuBaioTes rpadMku 3aBUCHMOCTEH
— VX =34X
y Y= '

3.KBagparHbie ypaBHenus (20 1)
KBagparnoe ypaBHeHune. @opmyiibl KOpHEH KBagpaTHOrO ypaBHEHMs, PelieHne TEKCTOBBIX 3a7a4 COCTABICHUEM KBAJpaTHBIX ypaBHEHMM, Teopema
Buera. Pa3nosxeHre Ha MHOXXUTENHN KBaIPaTHOIO TPEXYICHA,

OcHoBHasl 11€71b — HAY4UTh PEIIATh KBaJpaTHbIEC YPABHEHMS M UCII0JIb30BaTh UX MIPH PEIIEHUH TEKCTOBBIX 3a/a4.

B Temy BkiIIOYEH BeCh Marepual, TPAJAMIIMOHHO OTHOCSIIMHCA K pa3aeny Kypca. B To ke Bpems, NpeiaraioTcs U HEKOTOPBIE CYIIECTBEHHBIC
W3MEHEHUS: pacCMOTPEHUE TeopeMbl Buera cBs3bIBaeTcs C 3a1aueil pas3sIoKEHHUsT KBAaJIpaTHOTO TPEXWICHA HA MHOXHUTENH, B CHUCTEMY YIpaKHECHUN
JOJKHBI TIOCTOSTHHO BKITFOUYATHCS 33JaHUsI Ha PEIICHUE YPaBHEHHM BBICIIMX CTETEHEH; CIelyeT akTUBHO UCIIOIb30BaTh METO/ MOJACTAHOBKH.
Boubitoe MmecTo q0IsKHO OBITH OTBEJIEHO PENIEeHUI0 TEKCTOBBIX 34 JaY, IIPH 9TOM PAacCMaTPUBAIOTCSI HEKOTOPhIE 0COOEHHOCTH
MaTeMaTU4YeCKUX MoJiesiel, OIMUChIBAIONINX peabHbIEe CUTYAITNH.
B cBs3u ¢ paccMoTpeHreM BoIIpoca 0 pasJiosKeHUN Ha MHOYKHUTEIM KBAIPATHOIO TPeXduIeHa IOSABJISAETCS BO3MOYKHOCTD JIJIS
JTAJIbHEHIe0 PA3BUTHS JIMHAU IIPE00PaA30BAHUM aIre0panyecKux BhIPAsKEe U,
4. Cucremsl ypaBHeHuH (184)
YpaBHeHUe ¢ IByMs mepeMeHHBIMH. JInHelHoe ypaBHeHHE ¢ IBYMS IIepeMeHHbIMU U ero rpaduk. [IpuMeps pertennss ypaBHeHUH U
meablx uyucaax. CucreMa ypaBHEHHH; pellleHHe CHCTeM JIBYX JHMHEHHBIX ypaBHEHHH C AByMs MepeMeHHBIMH, rpaduyeckas
uHTepuperaiusa. IlpumMepsl peleHus HeJIUWHEHHBIX CHCTeM. PellleHre TeKCTOBBIX 3aJad COCTABJEHHEM CHCTEeM YpPaBHEHUI.
YpaBHeHHEe ¢ HECKOJIbKHUMH IepeMeHHBIMH.

OcHoBHAS 1€ — BBECTH IIOHATHS YPaBHEHUS C AByMS IIepeMeHHBIMH, rpadpuKa YpaBHEHU, CUCTeMbl YPaBHEHUIT; 00yUYUTh

PpeIeHnIo CUCTeM JUHENHBIX ypaB-Uil ¢ AByMs IIepeMeHHBIMH, a TaK sKe MCIO0Jb30BaAHUIO IIpHeMa COCTABJIEHUS CHUCTeM YpaBHEeHUU
IpHU PeIIeHnN TeKCTOBBIX 3aJ1a4.

OcHoBHOe conepskaHme JAaHHONW TeMBI Kypca CBSI3aHO C PaCcCMOTPEHHEM JIMHEHHOTO ypaBHEHUS U pelleHWeM CHUCTEeM JIUMHEWHBIX
ypaBHeHHH. B To ke BpeMs IpUBOAATCS IIPUMePHl U HeJIMHEeHHBIX YPaBHEHUH, PACCMATPUBAIOTCA UX TPadQHUKH, PEIIAlOTCs CHCTEMEI,
W KOTOPBIX OJTHO YpaBHEHUE He SABJISIETCS JJUHEHHBIM.

Oco0eHHOCTBIO M3JIOKEHUS SBJISETCS AKIEHTUPOBAHWE BHHUMAHUHM Ha OJIOKE BOIIPOCOB, II0 CYTH OTHOCAIIUXCS K aHAJTHUTHYECKOM
reoMeTpuu. Tema HauyMHAETCS C BOIIPoca O MOPSIMBIX Ha KOOPJIWHATHOM IIJIOCKOCTH: pPACCMaTpPUBAETCS ypaBHEHHE IIPSAMON B
pasIuYHBIX (popMax, CIieliuabHOe BHUMAHUE yJIeJisgeTcsa ypaBHeHuio Buaa y = kX + |, dopMmysiupyercss ycoBue IapaJsijiebHOCTH
IpsSIMBIX, a B KadecTBe Heo0s3aTeJbHOr0 MaTepuasia MOKeT OBITb PACCMOTPEHO YCJIOBUE IEePHEeHIUKYJIAPHOCTH MIPSIMBIX.
CdopMupoBaHHBIM aHAJIUTAYECKUN ammapaT IIpUMeHseTcsI K pelleH!ui0 3aJ1a4 TeOMeTPHUYEeCKOro cojep:kauus (I mpumep,



COCTaBJIEHNE YPaBHEHUs IIPAMOU, IIPOXOLAIIEU Yepe3 OWB JaHHBIE TOYKU, IPAMOM, IIapaJijieJ;IbHOM JAaHHOU U IIPOXONAINer depes
JAHHYIO TOYKY, U IIp.).

[Ipomoskaercss pelleHMe TEKCTOBBIX 3ajay ajreOpandecKUM MeTOoJoM. Telepb MaTeMaTUYeCKON MOJIeJIbl0 paccMaTpUBaeMOit
CUTYyaIluu SBJISETCS CHUCTeMa YpPaBHEHWM, IIPU 9TOM B SABHOM Buje (DOPMYJIMPYETCS CJIEAYIOIasi MBICIb: IIPU IIepeBoe TeKCTOBOM
3aJaYy Ha MaTeMaTUIECKUI SI3BIK yI00HO BBOJIUTH CTOJIBKO IIEPEMEHHBIX, CKOJIBKO HEU3BECTHBIX COJIEPIKUTCS B YCIIOBUU.

5. Oyuxrimu (14 )

Oyuriumsa. O0macth ompegesenus W o0JiacTb 3HaveHuil Qyuriwmu, ['padur dyaximuu. Bospacramme u yObiBaHue (QyHKIIUH,

coxpaHeHNe 3HaKa Ha IpoMe:KyTKe, Hyau pyHrinu. Oyarium y = kx, y = kx +1,
k

y = Xu ux rpaduru. [Ipumepsl rpadudecKux 3aBUCUMOCTEN, OTPAKAIONINX peaIbHbIE ITPOITECCHI.
OcHoBHAA I[eJb — MO3HAKOMHUTH YUANIUXCS C MOHATHEM (PYHKIIUHU, PACITUPUTH MaTeMaTHYECKUN SI3bIK BBeleHUeM (PYHKITHOH -

AJIbHON TEePMHHOJIOTHH CHMBOJIMKHN, PACCMOTPETH CBOMCTBA M I'PadUKM KOHKPETHBIX YHMCJIOBBIX (PYHKIIHN: JUHEHHON (PYHKIIAUA 1
k

yurIME y = X ; mokasaTh 3HAYMMOCTH (PYHKIIMOHAJIPHOIO armirapaTra JJIsi MOIeJUPOBAHUS PEaJbHBIX CUTYAIlui, HAYYUTH B
HECJIOYKHBIX CIIydasX IIPUMEHATH [HOJIyYeHHbIe 3HAHWS IJI PellleHns IIPHUKJIaTHbIX U IPaKTHYeCKHX 3a1a4.

Matepua JaHHON TeMBI OIIMPAETCS HA YMEHHs, IOJIyYEeHHbIE B pe3yJIibTaTe paboThl ¢ rpadpruraMy peabHBIX 3aBUCHMOCTEH MEKIY
BeJIMUMHAMH. AKIIEHT [eJIaeTCs He CTOJBKO Ha OIpelelieHue IIOHATHS (PYHKIIMH M CBS3AHHBIX C HMM IIOHSTHH, CKOJIBKO Ha
BBeJIeHIe HOBOTO SI3bIKA, HOBOM TEPMUHOJJIOTHHA U CUMBOJIUKU. [Ipy 9TOM HOBBIN SI3BIK ITOCTOSTHHO COIOCTABJISIETCS C YK€ OCBOCHHBIM:
BHUMAaHHE 00paIaercs Ha yMeHHe mepedopMyJIMpOBaTh 3aady HJIM BOIPOC, IIE€PEeBECTU UX C SI3bIKA I'PApUKOB Ha SA3BIK PYHKITHHI
100 ypaBHEHUH Ip.

OCO6eHHOCTBIO HaHHOfI TeMbl dABJIAETCA IIPUKJIQAHAA HAIIPAaBJICHHOCTHb yqe6H01‘o MmaTepuaJia. OCHOBHOE BHUMAaHUE YyJeJideTcda Fpad)HHaM peaJTbHBIX
3aBUCHUMOCTEM, MOJIEJTMPOBAHUI0 PA3HO00OPA3HBIX pPeasbHBIX CUTYaIlHi, (POPMUPOBAHUIO IIPEICTABJIECHHUA O CKOPOCTH POCTA WM yObIBaHusa qyurimu. [lpwu

M3yYeHNN JIMHEMHOM PYHKINK CJIeAyeT SIBHO C(pOPMYJIHMPOBATE MBICJBL O TOM, YTO JIMHEHHON (PYHKIIMEN OIMMCHLIBAIOTCS IIPOLIECCH, IIPOTEKAIOIINE ¢ IIOCTOSIHHOMN
CKOPOCTBIO, TIO3HAKOMUTD YUAIIIUXCA C UJeel JIMHEeWHON alllIpOKCUMAIINH.

6. BeposarHocTh 1 cratuctuka (74)
CrarucTuueckue XapakTepUCTUKHU psifa JaHHBIX, MEAUaHa, cpenHee apudmernyeckoe, pazMmax. Tabiuia 4actoT. BeposTHOCTH paBHOBO3MOMKHBIX
coobrTuii. Kimaccuueckast (hopmyiia BBIYHUCIICHHS BEPOSITHOCTH COOBITHS M YCIOBUS ee nmpuMeHenus. [IpeicTaBieHue o "MeTpHUIeCKOi BEPOSITHOCTH.
OcHoBHas_11el1b — C(OPMHUPOBATH TPEICTABIEHHE O BO3MOXHOCTSAX OIUCAHUS M OOpaOOTKHM JAHHBIX C IOMOIIBIO Pa3IMYHBIX CPEIHUX;
MO3HAKOMUTH YYAI[UXCS C BBIYUCICHUSIMH BEPOATHOCTH CIYYallHOrO COOBITHS C IOMOIINBIO KJIACCHYECKOW (OPMYNIbI U M3 T€OMETPHUYECKUX
COO6pa)KeHI/II\/'I. MaTepI/Ian }IaHHOﬁ TEMBbI 3HAKOMUT C CUTyallUsIMU, Tpe6y10HlI/IMI/I BBIUYHUCIICHUA CPEAHUX OJId aACKBATHOI'O OIIMCAaHHA psda JaHHBIX.
OCHOBHOE BHHMaHHE YIENSAETCS 11e7eCO00Pa3HOCTH HUCIOIb30BAHUS MOJIbI, METHAHBI HITH CPEIHET0 apU(PMETHUECKOTO B 3aBHCHMOCTH OT CHTYaI[HH.
B NpeaAbIAymuXx Kiaccax OBLI PacCMOTpPECH CTaTUCTUYECCKUI nmoaxoa IOHATHIO BCEPOATHOCTH, HA OCHOBC KOTOPOIO BBOAUTCA THUIIOTE3a O
PaBHOBEPOSATHOCTH COOBITHH, MO3BOJIAIONIAS B CHUTYallid C PaBHOBO3MOXHBIMH HCXOJaMH TNPHUMEHSTH KIaCCHUYCCKYIO0 (OPMYITY BBIYHUCICHHS




BEPOATHOCTH cOObITUsA. Kpome Toro, paccmarpuBaercss MeTpUueCKUl MOAXOA K MOHSATHIO BEPOSTHOCTH, MO3BOJSIONIUNA B HEKOTOPBIX CUTYAIUSIX C
0ECKOHEYHBIM KOJMYECTBOM MUCXOJIOB BHIYHCIISTH BEPOSTHOCTh HACTYIICHUS COOBITHS KaK OTHOILICHHUS IUIOMIaeH Quryp.
1. TloBTopenwue (6 4.)

8 ki1acc reomerpus

Tema Conep:xkanue

1 | IloBTOopenue-2 u

MHOroyrojapHUK, BBIIYKJIBIA MHOTOYTOJIBHUK, 4YeThIpeXyrosbHuK. llapamnenorpamm, ero cBoiicTBa U
npusHaku. Tpanenus. [IpsmoyronsHuK, poM0O, KBapar, ux cBorcTBa. OceBast U IIEHTpaIbHasl CHMMETPHH.
Henab: n3yunts HanboJiee BaKHbIE BUJIbl YETHIPEXYTOJbHUKOB — IMAapaJIIEIOrpaMM, IPSIMOYTOJIbHUK, POMO,

KBaJIpaT, TPareuuio; 1aTh IpeacTaBieHue o purypax, 001a1aromux 0CeBON K IIEHTPATbHONH CHMMETPHUEH.
YeThIpexyroabHUK

14 I[OKaSaTCJ'IBCTBa OOIBIINHCTBA TCOPEM ,Z[aHHOﬁ TEMbI U PCHICHUA MHOI'MX 3aJlad IIPOBOJATCA C IIOMOIIBIO
Hn-144

IIPHU3HAKOB PABCHCTBA TPCYT'OJIbHUKOB, IIO3TOMY ITOJIE3HO UX IMOBTOPUTH, B HAYAJIC U3YUCHUA TCMBbI.

OceBasg u HCHTpaJlbHad CHMMCTPHH BBOIATCA HC KaK npeo6pa30BaHHe IINIOCKOCTH, a KakK CBOMCTBA
reOMCTPHUICCKUX (1)I/Il“yp, B YAaCTHOCTH 4YCTBIPCXYIOJIbHHUKOB. PaCCMOTpeHI/Ie 9TUX TMOHATHM KaK JABMIKCHHI
IUIOCKOCTH COCTOUTCS B 9 Kjacce.

[TonsTne momanu MHoOroyroibHuka. I[lmomanyu nDpsAMOYTOJbHUKA, MapauiesiorpaMMa, TPEYTrOJbHUKA,
Tpanenuu. Teopema [Tudaropa.

Heab: pacmivpuTh U YTIyOUTh OTy4YEeHHBIE B 5—6 KJlaccax MpeaCTaBICHUs 00yJaromuxcsi 00 U3MEPEHUH U
BBIUMCIICHUH TUIOIa/iel; BBIBECTH (OPMYIbl IUIOMIAJIEH MPSIMOYrOJbHUKA, MapajjiesorpaMma, TPEeYTroibHHKA,
Tpamenuu; 10Ka3aTh OJHY U3 IIaBHBIX TeOopeM reoMeTpun — Teopemy [udaropa.

BreiBon popmyn Asnist BeIYMCIEHUS TUIOMIAIeH MPSIMOYTOJIbHUKA, MTapalljieiorpaMmma, TpEyrojbHUKA, Tpaneu
3 I 14 OCHOBBIBACTCA Ha JIBYX OCHOBHBIX CBOHCTBax nnomaﬂeﬁ, KOTOpPBIC IMPHUHUMAIOTCA HMCXOAA W3 HaAIrJIAAHBbIX
HOMae- 1 MPEJCTaBICHUH, a TaKke Ha (opMmyJe TUIOMAIN KBaapara, 000CHOBAHHE KOTOPOH He SIBIISIETCSI 00s3aTeNbHBIM IS
o0yJaromxcs.

HeTpaJIHHHOHHOﬁ IJI1 IIKOJBHOI'O KypcCa SABJIACTCA TECOpEMa 00 OTHOIIEHUH nnomaneﬁ TPEYTOJIbHUKOB,
MMEIOIUX O paBHOMY yriy. OHa MO3BOJISIET B JAJIbHEUIIEM JaTh MPOCTOE JTOKA3aTeIhCTBO MPU3HAKOB MOJ0OMS
TPEYrOJBbHUKOB. B 3TOM COCTOMUT OHO M3 MPEUMYIIECTB, O0YCIOBIEHHBIX PAHHUM BBEJICHUEM MOHSATHUS TUIOIIA M.
JlokazaTtenbcTBO Teopembl [Indaropa ocHOBBIBaeTCsSI Ha CBOMCTBAX MIIoMIaneil u opMynax ais miomiaaei KBajapara
U TIpsIMOYyTONIbHUKA. JloKa3bIBaeTCs Takxke Teopema, oOpatHas Teopeme [ludaropa.




n/n

Tema

Conep:xanue

TTonoGHbIE
TPEYroJbHUKHU-
20y

[TonoGuble TpeyronbHuku. Ilpu3Haku mogodus TpeyroidbHUKOB. IIpuMeHeHne momgodus K J0Ka3aTelbCTBY
TEeOpeM U peuleHHIo 3a1a4. CuHyC, KOCUHYC ¥ TAHT€HC OCTPOrO yIJIa MPSIMOYTIOJIbHOIO TPEYrOJIbHUKA.

Ilenb: BBeCTH MOHATHE MOJOOHBIX TPEYrOJIbHUKOB; PACCMOTPETh MPHU3HAKH MOJOOMS TPEYroJdbHUKOB U MX
IIPUMEHEHHUS; CIEJIaTh IEPBBIN IIar B OCBOCHUH YYAIMMUCS TPUTOHOMETPUYECKOTO allapaTa FTeOMETPUH.

OmnpeneneHue NOAOOHBIX TPEYroJIbHUKOB JaeTCsl HE Ha OCHOBE IpeoOpa3oBaHUs IOx00UsA, a uepes
PaBEHCTBO YIJIOB U IIPONOPLUOHAIBHOCTh CXOJICTBEHHBIX CTOPOH.

[TpusHakyu 1omoOusl TPEyroJbHUKOB JIOKa3bIBAIOTCA C IIOMOIIBIO TEOPEMbl OO0 OTHOUIEHMM ILIOIIAJEH
TPEYroJIbHUKOB, UMEIOIIUX 10 PABHOMY YIIIy.

Ha ocHoBe nmpu3sHakoB 1opo0us JOKa3bIBa€TCAd TEOPEMA O CPEAHEN JIMHUU TPEYroJbHUKA, YTBEPKICHHUE O
TOYKE IIEPECeUCHUss MEeAMAaH TPEYroJbHUKA, a TAKXK€ JBa YTBEP)KIACHUS O HPONOPLUUOHAIBHBIX OTPE3KaX B
HIPSIMOYTOJIBHOM TpeyrojibHUKe. JlaeTcs mpeacTaBieHHe O METOAE MOJ00Us B 3a/lauax Ha IOCTPOCHHUE.

B 3akinroueHue TeMbl BBOJSATCS JJIEMEHTHI TPUTOHOMETPUHM — CHUHYC, KOCUHYC M TaHIE€HC OCTPOro yria
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OxpyxxHOCTB-164

B3aunmHoe pacnonoxxeHue npsMor U OKpYKHOCTU. KacaTenpHas K OKpYKHOCTH, €€ CBOWCTBO M IPU3HAK.
[leHTpanbHple W BOUCaHHBIE YyIJbl. UeTbIpe 3aMedaTelbHblE TOYKM TPEYroJIbHUKA. BrmcaHHas W OIMCaHHAs
OKPY’KHOCTH.

Heab: pacimpuTh cBeleHUsI 00 OKPYKHOCTH, TIOJyYEHHbIE YJallluMucs B 7 KJIacce; U3YYUTh HOBbIE (DAKTBHI,
CBSI3aHHBIE C OKPY)KHOCTBIO; TO3HAKOMUTH 00YUYAIOIIUXCS ¢ YETHIPhMsI 3aMeuaTeNIbHbIMU TOYKAMU TPEYToJbHHKA.

B nanHON TeMe BBOAUTCS MHOI'O HOBBIX IOHATHH M PACCMATPUBACTCS MHOIO YTBEP)KIECHUM, CBA3AHHBIX C

OKPYKHOCTBIO. [[111 X ycBOEHHMSI ciaelyeT yAenuTh 00JIbIlIoe BHUMaHHUE PELICHHUIO 3a/1au.
VYTBepKIeHUsI O TOUYKE IEepeceyeHuss OHMCCEKTPHC TPEYroJlbHUKa W TOYKE IMEPecedyeHUs] CepeAMHHBIX
NEPIEHIUKYIISIPOB K CTOPOHAM TPEYyrojbHHUKA BBIBOJISATCS KaK CIEACTBUS U3 TEOPEM O CBOMCTBAX OMCCEKTPUCHI yria
U CEepeAUHHOr0 NEepreHIUKyIsipa K OTpe3Ky. Teopema O TOYKE MepecedyeHHs BBICOT TPEYroJibHWKa (WM HUX
MIPOJOJIKEHHI) JOKA3BbIBAETCS C IIOMOILBIO YTBEPKIECHHUS O TOUKE MEPEeCceUeHUs CEPEANMHHBIX MEPIEHIUKYIISIPOB.

Hapsiny c Teopemamu 00 OKpYXHOCTSIX, BIHCAHHOM B TPEYrOJbHHUK M OINHUCAHHOW OKOJIO HEro,
paccMaTpuBarOTCsl CBOMCTBO CTOPOH ONMCAHHOTO YETHIPEXYTOJIbHUKA M CBOMCTBO YIVIOB BIMCAaHHOIO 4e-
THIPEXYTrOJIbHUKA.

[ToBTOpenue (4 )

HeHbZ HOBTOpeHI/IC, O606H.[CHI/IC n CHUCTCMaTHU3alus 3HaHI/II71, YMCHI/Iﬁ N HABBIKOB 3a KYpC I'€OMCTpPUU 8
KJ1acca.




9 kaacc aareopa

HepaBencrBa.(18 u)

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHONU. PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJJHOM
nepemeHHol. KBagpaTHbie HepaBeHCTBAa. CHCTEMBI HEPABEHCTB C OJIHOM MEPEMEHHOM.

KBagparuunas pynxuus.(19 4)

@ynxyus. Ceoticmea ynxyui. Keaopamuwiii mpexunen. Paznoscenue keadpamnoeo mpexuiena Ha muoxcumenu. Oynkyus y = ax’ + bx + ¢, eé
ceoticmea u epaghux. Hepaserncmea emopoii cmenenu ¢ 00nou nepemennol. Memoo unmepeanos.

Lenb: pacMpuTh CBEACHUS O CBOWCTBAX (DYHKIMH, 03HAKOMHTDH 00YJArOIINXCS CO CBOMCTBAMH U Tpa@UKOM KBaJpaTHIHOW (QyHKINHU, CPOPMUPOBATH
yYMEHHE pelllaTh HepaBeHCTBa BUa ax’ + bx + c<(>)0, ax’ + bx + ¢, re a=0.

B Hauane TemMbl cUCTEMAaTU3UPYIOTCS cBeeHHS O PyHKIHIX. [[OBTOPSIOTCS OCHOBHBIE MOHATHS: (DYHKIHS, apTYMEHT, 00JIACTh ONPEACTICHHS
bynkun, rpaduk. JlaroTcs TOHITHS O BO3pAaCTaHUU M YOBIBAHUU (PYHKIIHH, IPOMEXKYTKAX 3HAKOMOCTOSHCTBA. TeM camMbIM co3aaetcs 0a3a ams
YCBOGHHSI CBOIMCTB KBaJIpaTUYHOM U CTETIEHHON (YHKIUH, a TAKKe IS NAIbHEHIIero yriayoueHus: GyHKIMOHATBHBIX IPEACTABICHUHN PH U3YYCHUT
Kypca anreOpbl 1 Hadyall aHaJIn3a.

[ToAroTOBUTENBHBIM MIATOM K M3YYSHHIO CBOMCTB KBaPAaTHYHOU (DYHKIIMH SIBISIETCS TAK)KE PACCMOTPEHHUE BOIIPOCA O KBAIPATHOM TPEXUIICHE U €T0
KOPHSIX, BBIICJICHUU KBaJipaTa ABY4YJICHA U3 KBAaPAaTHOIO TPEXWICHA, Pa3JI0KEHUH KBAIPaTHOIO TPEXUJIEHA HA MHOKHUTEIIH.

W3yuenne KkBaapaTUIHON (PYHKIIMHM HAUMHACTCS C pACCMOTPEHUS (PYHKITHH y=ax2, e€ CBOICTB M OCOOCHHOCTEHW TpaduKa, a TAKKE APYTHX YaCTHBIX
BUJIOB KBaJpaTUYHON QYHKIIUU — QYHKIIUU FaX2+n, y=a(x-m)°. DTu CBEJCHUS MCIOIb3YIOTCS TPH U3YUYECHUH CBONCTB KBAJAPATHYHON (DYHKIHH
oOmiero Buaa. BaxHo, 4To0bl 00yyaroniyecs MoHsUIM, 4YTo rpaduk QyHKINN y = ax? + bx + ¢ MOKeT GbITh noJiyueH u3 rpaduka GpyHkuuu y = ax® ¢
MOMOIIBIO JBYX MapajlieNbHbIX epeHocoB. [Ipuémsl noctpoenus rpaguka GyHKINH y = ax’+bx +c 0TpabaThIBAIOTCS HA KOHKPETHBIX MIPUMEpax.
IIpu 3TOM 0c000€ BHUMAHUE CIENYET YAETUTh POPMUPOBAHUIO Y 00YHAIOIIHUXCS YMEHUS YKa3bIBaTh KOOPAWHATHI BEPIIMHBI 1apadoIibl, €€ OCh
CUMMETpHUH, HAMpaBJICHNE BeTBEH MapadoIIbl.

[Ipu u3yyeHuu 3Toi TeMbl JanbHENIee pa3BUTHE MOJIy4aeT YMEHUE HAXOAUTh MO rpaUuKy MPOMEXYTKH BO3pacTaHUs U yObIBaHUS (QYHKIMH, a TAKXKE
MIPOMEKYTKH, B KOTOPBIX (YHKIIUS COXpAHSET 3HaK.

dopMupoBaHUE YMEHUH pelllaTh HEPAaBEHCTBA BHUIA ax? + bx + c<(>)0,ax2 + bx + ¢, rae a=0, OCyIIECTBISAETCS C ONMOPOM Ha CBEeJICHUsI O Tpaduke
KBQ/IPATHYHOW (DYHKINY (HAIIpABICHUE BETBEH MapaboIibl e paciooKeHne OTHOCHTENBEHO ocu OX).

OOyuaromuecs 3HaKOMSTCS ¢ METOJJOM HHTEPBAJIOB, C IOMOIIBI0 KOTOPOTO PEIIAIOTCS HECIOXKHBIE palliOHaIbHbIE HEPABEHCTBA.

OO6yuaroIuecs 3HaKOMATCS €O CBOMCTBAMU CTENEHHON (yHKIMKM y=X"TIpH YETHOM M HEYETHOM HATypaJbHOM IOKa3aTelne n.. BBOAUTCS NOHATHE
KOpHS n-ii crenenn. OOyJaroInecs J0JKHBI TOHUMAaTh CMBICIT 3alMcel Buma ¥~F , M, OHH MOIyYaroT MPeICTaBIeHHe O HaX0KIEHUH 3HAUECHHIA KOPHSI
C MOMOIIIBIO KaJBKYISATOPA, IPUYEeM BbIpaOOTKa COOTBETCTBYIOIIUX YMEHUN HE TpeOyeTcs.

YpaBHeHNs] M HEPABEHCTBA C OJHO MepeMeHHO.(26 1)

L]envie ypasnenus. Hepasencmea emopoii cmenenu ¢ 00Hot nepemeHHoll. Memoo unmepeanos.

[enb: cucreMaTH3UpoOBaTh U 000OIIUTH CBEIEHNUS O PEIIEHUH LENbIX C OJJHOM epeMeHHON, CPOPMHUPOBATh YMEHHUE pellaTh HEPaBEHCTBA BUIa ax’ +
bx + ¢c<(>)0, ax? + bx + ¢, rze a=0. BripaboTath yMeHuUe pelaTh NpocTeiime CucTeMbl, CoJiepKallue ypaBHEHHE BTOPOM CTENEeHHU C IBYyMs



MIEPEMEHHBIMH, U TEKCTOBBIC 33]Ja4/ C TIOMOIIBIO COCTaBJICHHUS TAKHX CHUCTEM; BEIPA00OTAaTh YMEHHE PEIIATh MPOCTEHINNE CUCTEMBI, COACpKAIINE
YpaBHEHUE BTOPOU CTENEHHU C JBYMS IEPEMEHHBIMH, U TEKCTOBBIE 3314l C IOMOILBIO COCTABIICHUS TAKUX CUCTEM. B 3Toil Teme 3aBepiiaercs
M3yYeHHE PallMOHAIBHBIX YPAaBHEHHI C OHOM nepeMeHHON. B ¢Bs3M ¢ 3TUM NpOBOAUTCS HEKOTOpOE 0000IIeHNE U yIiTyOJIeHHe CBeIeHUH 00
ypaBHEHUSIX. BBOASTCS MOHATHS LIETIOT0 PallMOHAIBHOTO YpaBHEHUS U ero crenenu. OOydaronimecs: 3HaKOMATCS C pEelIeHHEeM YpaBHEHUN TpeTheit
CTEIIEHU U YETBEPTOM CTEIEHU C TOMOIIBIO PA3JI0KEHUS HA MHOKHUTENH U BBEICHUSI BCIIOMOTaTeIbHOM NIEPEMEHHON. MeTo pelieHns: ypaBHEHUI
IyTE€M BBEJICHUSI BCIIOMOTaTeIbHBIX IEPEMEHHBIX OyAET HIMPOKO UCIIONIb30BATHCA JAIbHEUIIIEM MPU PEIICHUH TPUTOHOMETPHUECKUX,
norapuMUYECKUX U IPYTHX BUJOB YPABHCHUN.

®opMUpOBaHUE YMEHUH peIIaTh HEPABEHCTBA BUA ax? + bx + c<(>)0, ax? + bx + ¢, rae a=0, OCYIIECTBIISIETCS C OMOPOil HAa CBeJIeHUs O Tpaduke
KBaJpaTU4HOM (QyHKIMH (HAaIIpaBlIeHHE BETBEH MapadoJIbl €€ PacoioKeHHEe OTHOCUTENBHO ocH OX).

OOyuaromuecs 3HaKOMATCSA C METOJIOM HHTEPBAJIOB, C IOMOIIBI0 KOTOPOTO PEIIAIOTCS HECTIOXKHBIE PAllHOHATbHBIE HEPABEHCTBA.

YpaBHEHUS U1 HEPABEHCTBA C ABYMS [IEPEMEHHBIMH.

Ypasnenue c 08ymsa nepemennvimu u e2o epagux. Cucmemul ypaguenutl 6mopou cmenenu. Peulenue 3a0au ¢ noMowbio cucmem ypasHeHUti 6mopoltl
cmenenu. Hepasencmea c 08yms nepemenHbIMU U UX CUCTIEMDL.

Lenb: BeIpaboTaTh YMEHUS peliaTh MPOCTEHIIINE CUCTEMBI, COJEPKAIINe YPaBHEHUE BTOPOIl CTENIEHU C IBYMs IEPEMEHHBIMU, U TEKCTOBBIE 33/1a4U C
MMOMOIIBIO COCTABJICHUS] TAKUX CUCTEM.

B nanHol Teme 3aBepiaeMcs U3y4E€HHUE CUCTEM YPAaBHEHUH ¢ ABYyMs. IepeMeHHbIMU. OCHOBHOE BHUMAaHUE YJIEISAETCS CUCTEMaM, B KOTOPBIX OJIHO U3
ypaBHEHUU MEPBOM CTENEHH, a IPyroe BTOpoil. MI3BecTHBIN 00ydaronmMces crocod moACTaHOBKUA HAXOUT 3/1€Ch JIajibHEHIIIee TPUMEHEHUE U
MI03BOJISIET CBOJAUTH PEILICHUE TAKMX CUCTEM K PELICHUIO KBaIpaTHOTO YPaBHEHHMS.

O3zHakomieHHE 00yUYarOIIMXCS ¢ MPUMEPaMHU CUCTEM YPABHEHHI C IByMs IEPEMEHHBIMU, B KOTOPBIX 00a ypaBHEHHS BTOPOM CTENIEHH, TOHKHO
OCYILECTBIIATHCS C JOCTATOYHOW OCTOPOKHOCTBIO U OrPAaHUYMBATHCA MPOCTEUILIMMU ITIPUMEPAMH.

[IpuBnedyeHne N3BECTHBHIX OOYUAOIIMMCS TPaUKOB MO3BOJISIET IPUBECTH TPUMEPHI TpaPUUECcKOro peeHus cucteM ypaBHeHU. C MOMOIIbIO
rpaduyecKuX MpeAcTaBIeHUI MOXKHO HATJISIHO MOKa3aTh 00YUYaOIUMCS, UTO CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEpEMEHHBIMHU BTOPOI CTETIEHU
MOT'YT UMETh OJIHO, Ba, TPH, YETHIPE PEUICHHUS WJIM HE UMETh PEIICHUM.

Pa3paboranHblif MaTeMaTHUECKHIA anmapar Mo3BOJISET CYIIECTBEHHO PACHIUPUTD KIIACC COAEPKATENBHBIX TEKCTOBBIX 3a/1a4, PEIIaeMbIX C TTOMOIIbIO
CUCTEM ypaBHEHM.

IIporpeccun.(18 4)
Apugpmemuueckasn u ceomempuueckasn npoepeccuu. Dopmynel N-20 uieHa u cymmvl nepsvix N uienos npozpeccuu. beckoneuno yovisaowas
2eomMempuiecKkas Npocpeccusl.

ens: nate moHATHS 00 apuMETUIECKON U TEOMETPUUECKON MTPOTPECCUAX KAaK YUCIOBBIX MOCIIEIOBATEIHHOCTIX 0COO0TO BH/IA.

[Tpu u3y4yeHnn TeMbl BBOJUTCS TIOHATHE TIOCTEI0BATEILHOCTH, Pa3bsICHIETCS] CMBICT TEPMHUHA «N-i YJIEH MOCIeI0BaTeIbHOCTHY, BhIpabaThIBaeTCs
yYMEHHUE UCITOJIH30BaTh UHIEKCHOE 0003HAYCHHE. DTH CBEACHUS HOCSAT BCIIOMOTATEIBHBIN XapaKTep M UCTIOIB3YIOTCS I U3y4eHUs apuMeTrniecKon
Y T€OMETPUUYECKON ITPOTrPECCHIA.

Pabota ¢ popmymamu n-ro 4ieHa ¥ CyMMBI TIEPBBIX N WICHOB MIPOTPECCHI, IOMUMO CBOETO OCHOBHOTO Ha3HAYEHHs, TTO3BOJISIET HEOTHOKPATHO
BO3BpAIIAThCS K BBIYMCICHUSM, TOXKIECTBEHHBIM MPE0OPa30BAHUIM, PEIICHUIO0 YPAaBHEHUH, HEPABEHCTB, CHCTEM.

PaccmarpuBaroTcst XapakTepUCTHYECKUE CBOMCTBA apu(hMETUUECKON U TEOMETPUUYECKOM MPOTPECCUH, UTO TTO3BOJISET PACIIUPUTE KPYT MPeIiaraeMbIX



3ajad.

DJieMeHThl KOMOMHATOPUKH M TEOPUHU BeposiTHOCTEH.(9 1)

Kombunamopnoe npasuno ymmoorcenus. Ilepecmanosxu, pazmewenus,, covemanuss. OmHocumenvbHas 4acmoma u 6eposSmHOCIb CAYYALUHO20 cOObIMUL.
W3ydyeHue TeMbl HAUMHAETCS C PELICHUS 33/1a4, B KOTOPBIX TPEOyeTCsl COCTaBUTh T€ WM UHbIE KOMOMHAIIMH 3JIEMEHTOB U. MOACYUTATh UX YUCIIO.
Pa3bsicHsieTCcss KOMOMHATOPHOE TPABUII0 YMHOXKEHUS, KOTOPOE MCIIOMHITCS B JAIBHEUIIIEM MPU BBIBOJIE GOPMYIT AJIs OACYETA YHCIIA TIEPECTAaHOBOK,
pa3Menienuii u coueranuil. [Ipu u3yyeHun naHHOro MaTrepuana He0OX0AUMO OOPATUTh BHUMaHUE O0YYarONIMXCsl Ha pa3inyue MOHITHIA
«pa3MeEIICHHE» U «COUeTaHUE», CPOPMUPOBATH Y HUX YMEHUE OIMPEIEIATh, 0 KAKOM BUAC KOMOWMHAIIMI HIET peYb B 3a/1a4e.

B nannoii Teme oO0yyaronirecst 3HaKOMSITCS ¢ Ha4aJIbHBIMH CBEJICHUSIMU U3 TEOPUU BEpOSITHOCTEH. BBOIATCS MOHATHS «CllydaiiHOE COOBITHEY,
«OTHOCHUTENIbHAS YACTOTA», «BEPOSITHOCT CIIYYaifHOTO COOBITHS». PaccMaTpuBarOTCsl CTATUCTUYCCKUI M KIIACCUIECKHH IMOAXO0/IBI K ONPEICTICHH IO
BEPOATHOCTH CIy4aitHOro coObITHs. BaxkHo 00paTuTh BHUMaHuE 00y4aroIuXcs Ha TO, YTO KJIIACCHYECKOE OMpeieNieHne BEPOATHOCTU MOKHO
IMPHUMCHATH TOJIBKO K TAKUM MOJCIAM PCAJIbHBIX CO6I>ITPII>1, B KOTOPBIX BCC UCXO/BI SABJIAIOTCA PAaBHOBO3MOKXHBIMH.

6. IToBTOpenue.(9 1)

9 ky1acc reomeTrpus

BexTopsr (10 yacos)

Metoa xkoopauHar (/ 4acoB)

Ilonstue BekTopa. PaBeHCTBO BekTOpOB. CIIOKEHME U BBIUUTAHUE BEKTOPOB. YMHOXKEHUE BEKTOpa Ha 4HUCIIO. Pa3noxkeHue BEKTOpa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunats! Bekropa. [Ipocreiimne 3agaun B KoopAMHATaxX. Y paBHEHHs OKPYKHOCTH U NPsAMOM. [Ipumenenne BeKTopoB
Y KOOpAMHAT IIPU PEIICHUU 3a7ad.

OcHOBHasl 11eJ1b — HAYYUTh YHalIUXCS BBIOJHATH JEHCTBUS HaJ BEKTOpAaMH KaK HalpaBJICHHBIMU OTPE3KaMH, YTO BaXKHO JJI IPUMEHEHHSI BEKTOPOB
B (U3UKE; MO3HAKOMUTH C MCIIOJIB30BAaHMEM BEKTOPOB M METO/a KOOPAMHAT NpH PELICHHHM TeoOMEeTpUYecKHX 3anad. Bekrop ompezensercs Kak
HaIpaBJIEHHBIN OTPE30K U AEUCTBUSI HaJl BEKTOPaMU BBOJASTCA TaK, KaK 3TO MPUHATO B (PU3HKE, T. €. KaK AEUCTBUS C HAIIPAaBJIEHHBIMU OTPE3KAMHU.
OCHOBHOE BHUMaHME JOJDKHO OBITh YJIEJIEHO BBIPAOOTKE YMEHUH BBINOJHATH OINEpAllMM HAJ BEKTOpaMH (CKJAAbIBaTh BEKTOPHI MO MpaBUIaM
TPEYroJIbHUKA U MapajuleIorpaMMa, CTPOUTh BEKTOP, PaBHBIM PA3HOCTH JBYX JAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PABHBIM MPOU3BEACHUIO JTaHHOTO
BEKTOpa Ha JAHHOE YHCJIO).

Ha nmpumepax nokaspiBaeTcs, Kak BEKTOPbl MOTYT IPUMEHSATHCS K PEIIEHUI0 T€OMETPUUECKHX 3a1a4. JleMoHcTpupyeTcs 3 (HEeKTUBHOCTh TPUMEHEHHUS
dbopMyI1 17151 KOOPAMHAT CepeIMHbl OTPE3Ka, PACCTOSHUS MEX]y IByMs TOUKaMH, YPAaBHEHUH OKPYKHOCTH U NMPSMON B KOHKPETHBIX T'€OMETPHUECKHX
3aJlayax, TeM CaMbIM JaeTcsl MpeACTaBIeHNEe 00 U3y4YeHUN T€OMETPUIECKUX (PUTYP C TOMOIIBI0 METOI0B aJIreOphl.

CooTHoOLIEHUS M€Ky CTOPOHAMH H YIJIaMHU TpeyrojbHuka. CkanasipHoe npoun3seneHue BeKTopoB (12 yacos)

CuHyc, KOCHHYC M TaHreHC yria. TeopeMbl CHHYCOB U KOCHHYCOB. Pemienue TpeyroibHUKOB. CKalsipHOE MPOU3BEIEHUE BEKTOPOB U €r0 MPUMEHEHHE
B FEOMETPHUUYECKUX 3a7auax.

OcHoOBHasl 11€JIb — Pa3BUTh YMEHHE yJalIUXcs MPUMEHITh TPUTOHOMETPUUECKUI anmnapar Mpy pelieHuy TeOMETPUYECKUX 3a/1ad.

Cunyc u xocunyc no6oro yria ot 0° 1o 180° BBOJATCS ¢ MOMOIIBIO €TUHUYHON MOTYOKPY>KHOCTH, JOKa3bIBAIOTCS TEOPEMBbI CHHYCOB U KOCHHYCOB U
BBIBOJIUTCS elle ofHa (opMyna IUIOMIATU TPEyrojbHUKA (TOJOBMHA MPOM3BENEHHUS JIBYX CTOPOH Ha CHHYC yIJla MEXIy HHUMH). DTOT ammapar
IIPUMEHSIETCA K PELIEHUIO TPEYTOJIbHUKOB.



CkansipHoe IpOHM3BEACHUE BEKTOPOB BBOIMTCSA Kak B (u3MKe (IIPOM3BEACHUE JUIMH BEKTOPOB HAa KOCHHYC yIila MEXAy HMMH). PaccmarpuBarorcs
CBOMCTBA CKAJIPHOIO ITPOU3BENCHUA U €T0 IPUMEHEHUE IIPU PELICHUHY F€OMETPUUYECKUX 3aad.

OcHOBHOE BHUMAaHHME CJEIyEeT YIEIUTb BbIPAOOTKE MPOUYHBIX HABBIKOB B IPUMEHEHUU TPUTOHOMETPHUUECKOTO alapara Npu pelieHUH
FEOMETPUUYECKUX 3a1ad.

JITMHA OKPYKHOCTH U IJIomaaAb Kpyra (13 gacos)

IIpaBuiibHBIE MHOTOYTrONBHUKU. OKpYKHOCTH, ONMCAHHAs OKOJIO NPaBWJIBHOIO MHOTOYrOJbHUKAa M BIMCAaHHAasg B Hero. IlocTpoeHue npaBHIIBHBIX
MHOI'OYTOJIbHUKOB. [[nmrHa okpyxHocTH. [Imomane kpyra.

OcHOBHas 11eJIb — PACIIUPUTh 3HAHUE YUYAIIUXCSl O MHOIOYTOJIbHUKAX; PACCMOTPETh MOHATHUS JAJIMHBI OKPYXHOCTH M IJIOMIAN Kpyra U (pOpMYJIbl IS
UX BBIYHCICHHUA B Haudane TeMbl IaeTcs ompesesieHHe MPaBHIBHOTO MHOTOYTOJIBHUKA M PAacCMaTPHUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, ONMCAHHOMN
OKOJIO IIPaBWJILHOTO MHOTOYTOJIbHMKA M BIMCAHHON B HEro. C IOMOIIBIO ONMCAaHHOW OKPYKHOCTH PELIAKOTCS 3aJa4d O MOCTPOEHUU IPABHIIBHOTO
LIECTUYTOJIbHUKA U NIPABUIIBHOTO 12-yrojJbHUKA, €CJIU AaH PaBUIIbHbIHN M1-yTOJIbHUK.

DopMyIIbl, BBIPaKAKOLME CTOPOHY NPABUIBHOIO MHOTOYTOJIBHUKA U PAAUyC BIMCAHHON B HETO OKPYKHOCTH Y€pE3 paJnyC OIMCAHHON OKPYKHOCTH,
UCTIOJNB3YIOTCS TIPH BHIBOZAE (OPMYI JITUHBI OKPY)KHOCTH M IUIOIIAN Kpyra. BeIBox omupaeTcs Ha WHTYUTHBHOE MPEICTABICHHUE O Tpejeie: Npu
HEOTrPaHUUYEHHOM YBEJIMYEHHUH YHNCJIA CTOPOH NMPaBUJIBHOIO MHOIOYTOJIBHHKA, BIMCAHHOIO B OKPYKHOCTb, €r0 IIEPUMETP CTPEMUTCS K JUIMHE JTOU
OKPY’KHOCTH, a ILIOIIA1b — K IUIOIIAAU KPYyra, OrpaHUYEHHOT0 OKPYKHOCTBIO.

JBuxenns (8 4.)

OTtobpaxenue mmockocta Ha cebOst. [lonstue nprkenus. OceBas W HeHTpainbHas cuMmMeTpuu. [lapamnensublii nepenoc. IloBopor. Hamoxenus u
JBUKCHHUSL.

OcHoBHasl 11eJIb — NO3HAKOMMTDH YYallluXCsl C MOHSITHEM JBH)KEHUS U €ro CBOWCTBAaMH, C OCHOBHBIMHU BHUJAMU JBUXEHUH, C B3aUMOOTHOILLIECHUSIMU
HaJIO)KEHUH U IBUKSHUI.

JIBuKeHHE IUIOCKOCTH BBOJUTCS KaK OTOOpak€HHe IUIOCKOCTH Ha ce0s, COXpaHsIollee paccTOsTHUE MexXAy ToukaMu. [lpu paccMoTpeHuun
BUJIOB JIBIDKEHUII OCHOBHOE BHHUMAaHHE YIENISIETCS MOCTPOSHHIO 00pa3oB TOUEK, MPSAMBIX, OTPE3KOB, TPEYTOJbHUKOB NPH OCEBOW U IIEHTPAIbHOMN
CUMMETpHUSX, NapaJuIeIbHOM IepeHoce, moBopore. Ha 3 (ekTHhIX npuMepax MoKa3blBaeTCs NPUMEHEHHUE ABMXKEHUN MPU PEHIEHUH T€OMETPUUYECKUX
3ana4. [loHsaTHE HAJNOXEHUA OTHOCUTCS B JAHHOM KypCe K YUCIIy OCHOBHBIX ITOHATUMN. JIOKa3bIBA€TCA, YTO IOHATHS HAJIOXKCHUS U IBUKCHUS SABIISIOTCA
SKBHMBAJIEHTHBIMU: JII000€ HAJNOXKEHHE SBIIIETCS ABMKEHHMEM IJIOCKOCTH M 00paTHO. M3yueHune Aoka3aTenbCcTBa HE SBISETCS 00s3aTeNbHbIM, OJJHAKO
CJIEYET PaCCMOTPETH CBA3b NOHATUI HAJIOKEHUS U ABUKCHUS.

Hauanbublie cBegeHus u3 crepeomerpuu (104.)

ITpenmer crepeometpusi. Muororpannuk. [Ipusma. Iapamnenenunen. Huminaap. Konyc. Chepa u map.

OcHOBHas L1€Nb — MO3HAKOMUTB YYAIIUXCS C MHOTOIPaHHUKAMU; T€JIaMU U IOBEPXHOCTSIMHU BPalCHUS.

OO0 akcuoMax reoMeTpuu

06 akcuomax miuaHuMeTpuu. Hekotopble cBeieHus: 0 pa3BUTHUU T€OMETPUN

OcHoBHasl 11e1b — AaTh OoJiee rITy0oKoe MPeICTaBIeHHE O CUCTEME aKCHOM TNIAHUMETPUU U aKCHOMAaTHYECKOM METO/1e

IMoBTOpenue (8 u.)

[TapanneneHble npsmsele. TpeyronbHUKH. YeTbpexyroabHUKUA. OKpPYKHOCTb.

OcHoOBHasl L1€Jb — HMCIIOIB30BaTh MAaTEMaTUUECKHUE 3HAHUS [l PEIICHUS Pa3IMUYHbIX MAaTEMAaTUYECKUX 3a/1a4.



5 kaacc ,mareMmaTukKa

TemaTH4ueckoe IJIAHUPOBAHUE

Ne n/mm

Paznennl

KoJa-Bo
4acoB

KoHntposbnsie
paboThI(B TOM
qucie)

/lesTenbHOCTD YUUTENS C YUETOM padoyeil mporpaMmbl BOCIIUTAHUS

IToBTOpEHUE

1

-(opmMHpoBaHKE MOTUBAIIMH U3yYEHHS] MATEMATUKH, TOTOBHOCTb U CIIOCOOHOCTD YUYaIIUXCS K
CaMOpa3BUTHIO, TIOCTPOSHUIO NHIMBUAYAJIbHON TPa€KTOPUU U3YUECHUS IPEIMETA;

JInann

10

- BOCIIMTAHUC Y YUAIIUXCs YCTOI‘/'ILII/IBOFO HHTEpPECAa K U3YUCHUIO MAaTCMAaTHUKHU,
TBOPYCCKOTI'O OTHOIICHUSA K y‘~I€6HOI>i ACATCIIbBHOCTH MAaTEMAaTUUYCCKOI'O XapaKTepa.

- OBJIAJICHUC CHCTEMOM MaTeMaTHYSCKHUX 3HaHPII>i, YMGHI/II;'I 1 HAaBBIKOB, HCO6XOI[I/IMBIX
JJI1 pCIICHUA 3aaa4 IMOBCEIHECBHOM JKU3HU, UB3YYCHUA CMCIKHBIX JUCHUITIINH

Harypanbuble uncna

15

-BOCIIUTAHUE KYJIBTYPBI THYHOCTH, OTHOIIICHHE K MATEMaTHKE KaK K YaCTH OOIIEUEIIOBEYECKOI
KYJIBTYpBI, UTparolieil 0coOyI0 poiib B OOIIECTBEHHOM Pa3BUTHH;

-(opMHEpOBaHUE Ka4eCTB JINYHOCTH, 00SCIICUUBAIOIINX COIIMATBHYIO MOOMIIBHOCTD, CITOCOOHOCTH
[IPUHUMATH CAMOCTOSTEIIBHBIC PEIICHHUS,

-(opMUpPOBaHUE IPUBBIYKK K CAMOIIPOBEPKE, MOTIMHEHUS CBOUX JICHCTBUI MMOCTABICHHOM 3a1a4e,
IMoBeIeHns HauaTol paboThI IO KOHIIA.

JeiicTBus ¢ HaTypaJbHBIMU
YUCIIAMU

17

- q)OpMI/IpOBaHI/IG HWHTEpECA K U3YUCHHUIO TEMBI U KCJIaHUC MPUMCHSATD IMMOJTYYCHHBIC 3HaAHWS B

DKH3HU;

- (hopMupoBaHue YMEeHUS (OPMYTUPOBATh COOCTBEHHOE MHEHHUE;

-(opMuUpOBaHUE KaYECTB TUYHOCTH, 0OCCIICUNBAIOIMX CONUATBHYIO MOOUIBHOCTD, CIOCOOHOCTh

MPUHUMATh CaMOCTOATC/IbHBIC PCIICHU S,

- (hopMHPOBaHIE OTBETCTBEHHOTO OTHOIICHUS K YICHUIO; Pa3BUTHE HACTOHYUBOCTH B TOCTHKCHHUH
MMOCTaBJICHHOM 1IeJIH;

Hcnonw3oBanue cBOMCTB
JIEUCTBUM MIPU BBIYMCICHUSIX

11

- (hopMHpOBaHHE HHTEPECa K N3YUECHHUIO TEMBI U JKEJTaHUE IPUMEHATH MOJydCHHBIC 3HAHUS B
PKH3HU;

- (hopMHpOBaHHE YMEHUS POPMYIHPOBATE COOCTBEHHOE MHEHHE;

-(hopMupoBaHue Ka4eCTB JIMYHOCTH, 00ECIIEUNBAIOLIUX COLUAIBHYIO0 MOOUIBHOCTE, CIOCOOHOCTh
[IPUHUMATbh CAMOCTOSTENIbHBIC PEILICHHUS;

-BxiitoueHue B ypok UrpoBBIX IPOLEAYP, KOTOPbIE MOMOTAIOT MOAAEPKATh MOTUBALIUIO
00yJarONTIXCsl K MOTYUEHHIO 3HAHWUH, HATa)XNBAHUIO MO3UTHBHBIX MEXINYHOCTHBIX OTHOLICHUH B
KJIacce, IOMOTal0T YCTAHOBJIEHHIO T0OpOXKeTaTeIbHON aTMOc(epsl BO BpeMs YPOKa,;

- ()OpMHUpOBaHNE OTBETCTBEHHOT'O OTHOLICHHS K YUSHHUIO; Pa3BUTHE HACTOWYNBOCTH B JOCTIKEHUH
[TOCTaBJICHHOM 1IEJIH;

Vribl u MHOT'OYI'OJIbHUKHN

- (hopMEpOBaHNEC YMCHHH ICHCTBOBATH 110 3aJAHHOMY JITOPUTMY M KOHCTPYHPOBATh HOBBIE;

I[CJ'H/IMOCTB qUCCI

17

-BOCIIUTAHWEC KYJIbTYPbI JUMYHOCTHU, OTHOHICHUEC K MAaTEMAaTUKE KaK K 4aCTHU




0011e4eI0BeUECKOI KyIbTYphI, UTparolIeii 0coOyI0 POjib B 00IIECTBEHHOM Pa3BUTHUU;
- KyJIbTYPBbI BBIYMCIICHU;

-pa3BUTHE JOTMYECKOr0 U KPUTHUECKOTO MBIIUICHUS, KyIbTyphl p€4H, CHOCOOHOCTH K
[YMCTBEHHOMY JKCIIEPUMEHTY,

-opMUpOBaHUE KaYeCTB JTUYHOCTH, 00ECIIEUNBAIOIINX COLUATBHYIO MOOMIBHOCTD,
CIIOCOOHOCTD MNPUHUMATB CAMOCTOATCIIbHBIC PCILICHUS,

-opMUpOBaHUE MPUBBIYKU K CAMOIIPOBEPKE, TOJUMHEHUS CBOUX JCHCTBUIMA
MOCTABJICHHOM 3a/1a4e, JOBEICHUSI Ha4aTol paboThI 10 KOHIIA

8 TpeyronbHUKH 1 8 - - Bocriutanue Tpygo00us 1 HABBIKOB pabOThl B HECTAHAAPTHOU CHUTYallUH, yMCHUE BUACTD
YETHIPEXYTOJIbHUKH MaTeMaTHYeCKUEe 3a/Ia4d B OKPY)KAOIIeM MUPE U aKTHBU3UPOBATh Y4eOHO-TI03HABATEIbHYIO
TesITeIbHOCTD YYAINXCS
9 Jpobu 17 1 - (hopMHUPOBaHHE KAUECTB JIMYHOCTH, HEOOXOAUMBIX YEJIOBEKY IS IOJIHOLCHHOM KU3HU B
COBPEMEHHOM O00II[ECTBE, CBOMCTBEHHBIE MATEMATHUECKON ISSITEIbHOCTH: ICHOCTH ¥ TOYHOCTH
MBICITH, HHTYHIIUH;
10 HeiicTBus ¢ Apodsmu 35 2 -IPHMEHEHHE Ha YPOKE CHTYALHOHHBIX UTP, CTUMYJIHPYIOIINX TO3HABATEILHYIO MOTHBALIUIO
[IIKOJIHUKOB.
-(hopMHUpPOBaHIE MPUBBIYKK K CAMOIIPOBEPKE, MOMUNHEHHS CBOMX JCUCTBHUIT IOCTABICHHOH 3ajade,
IMOBeICHHs HAYaTO# PaboThI 10 KOHIIA.
11 MHororpaHHUKA 7 - - (hopMHpOBaHWE YMEHHI JIEHCTBOBATH 10 33JJAHHOMY aJITOPUTMY U KOHCTPYHUPOBATh HOBBIC;
12 Tabnuupt u nuarpamMmsl 8 - CO3/IaHH€ YCJIOBHI /111 BOCIIMTAHUS HaBBIKOB CAMOCTOSITEIIbHOM €SI TEIbHOCTU
YYaIInXCs,
-BOCIIUTAHUE ICTETUYECKUX KAUeCTB, KOMMYHUKATUBHBIX YMEHUN
13 IToBTOpenwue. Pemenue 3amau 18 1 - (hopMHpOBaHUE MATPHOTHYECKOTO BOCIIUTAHUS Yepe3 MoI00P COOTBETCTBYIOIIMX TEKCTOB ISl
YTEHHSI, 33144 JJIS1 peICHNUS, TPOOIEMHBIX CUTYaIUH 1151 00CyXKIEHHS B Kiacce
- opMHUPOBAHHE HAYIHOTO MHPOBO33PEHUS
Hroro 175 10
6 Ki1acc, MaTeMaTHKA
Ne | Paznensr Komuue | Kontponbhble | JleATenbHOCTh yUUTENs ¢ y4EeTOM padoueil porpaMMbl BOCITUTAHUS
n/n CTBO paboThI(B TOM
4acoB YUCIIC)
1 Jpobu 1 mpOIIEHTHI 20 1 - OBJIQJICHUE CUCTEMOM MaTeMaTUYECKUX 3HAHUM, yMEHUN U HABBIKOB,

HEOOXOIUMBIX JIJISl pELICHHMS 33/1a4 TTOBCETHEBHOM KU3HU, NU3YUYEHUSI CMEKHBIX
JUCLIUTIIIVH;
- (hopmupoBanmne GprHAHCOBOM rPaMOTHOCTH, YMEHUSI BOCTIPUHUMATh U KPUTHUYECKHU




aHAIM3UPOBATH HH(POPMAIIHIO, IPEACTABICHHYIO B Pa3IUYHbIX (popmax;
-oOY’KJIeHNE IKOJIBHUKOB COOIOATh Ha YPOKE MPUHIMITEI y4eOHOM JUCIUIUTHHEI
Y CaMOOpraHU3allMK; MPUBJICYEHUE BHUMAHMS IIKOJIBHUKOB K LIECHHOCTHOMY
ACTIEKTY M3yYaeMbIX SBICHUH, NHUIIMUPOBAHUE UX OOCYKICHHUS, BBICKA3bIBAHHS
YUYalMMUCS CBOETO MHEHUS 1O €€ MOBOJIY, BBIPAOOTKH CBOET0 OTHOIICHUSI.

[IpsiMble HA TUIOCKOCTH U B
IIPOCTPAHCTBE

-opMupoBaHUE MPECTABICHUI O MAaTEMATHKE, KaK 4acTH 00IIedeI0BeUeCKOM
KYJIBTYpbI, O 3HaYMMOCTU MaTEeMAaTUKH B PA3BUTUU LIUBUIN3AIUN U COBPEMEHHOTO
00111eCTBA; POJIb OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUH HAYKH MaTEMaTUKH;

Jlecsatuunbie 1poou

[ToOyxneHue MKOJIBHUKOB COOJII0IaTh HA YPOKE MPUHIIMITB Y4€OHOH TUCIIUTUTMHBI
Y CaMOOpTraHU3allMK; MPUBJICYCHUE BHUMAHHUS KOJbHUKOB K IIEHHOCTHOMY
ACTHEKTY M3y4YaeMbIX SIBJICHUN

JlercTBUs ¢ 1ECATUIHBIMU
JIpOOSMHU

32

- popmupoBanue (GUHAHCOBON IPaMOTHOCTH, YMEHHSI BOCIPUHUMATh U KPUTHYECKU
aHAIM3UPOBATH HH(POPMAIIHNIO, IPEJCTABICHHYIO B pa3UYHbIX (opmax;

- popMupOBaHUE TPUBBIUKH K CAMOIIPOBEPKE, MOJUMHEHUSI CBOUX JICUCTBHUI
MOCTaBIICHHOM 3a/1a4e, JOBEICHUSI HauaToi paboThl 10 KOHIIA.

- popMUpOBaHUE KAUECTB JTUYHOCTH, 0OCCIICUNBAIONINX COLUATIbHYIO MOOMIHHOCTD,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIC PELICHUS;

- (opMHupoOBaHUE TOTOBHOCTH U CITIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOIbMU,
JIOCTUTATh B HEM B3aHMOIIOHUMAaHHUSI, HAXOJUTh OOIIUE IeNId U COTPYAHUYATH IS
WX JIOCTHIKEHUS

OKpyXHOCTb

- Bocriutanue pr,Z[OJHO6I/IH N HaBBIKOB pa6OTBI B HeCTaHHapTHOﬁ CUTyalnuu,
YMCHUEC BUACTE MAaTEMAaTHYCCKUEC 3aa4U B OKPYKAOIEM MUPC U aKTUBU3UPOBATH
y‘Ie6HO'H03HaBaTeJ'ILHYIO ACATCIIbHOCTD YUAIIUXCSA

OTHOLIEHUS U IIPOLCHTHBI

16

- BOCIIMTAHHUE Y YYAIIUXCS YCTOMYMBOIO HHTEPECA K U3YUEHUIO MAaTEMATUKH,
TBOPUYECKOTO OTHOIIIEHHUS K YUeOHOU AeSITENFHOCTH MaTeMaTHUYEeCKOTO XapakTepa. -
OBJIQJICHHE CUCTEMOW MaTeMAaTHUYECKUX 3HAHUHN, YMEHHI 1 HABBIKOB, HEOOXOIUMBIX
JUIS pELIEHHUs 3a]1a4 NTOBCETHEBHOM KWU3HU, U3YYECHHS] CMEKHBIX JUCLHUILUINH

Cummerpust

- BOCIIMTAHUC Yy yHallIUXCA yCTOfI‘IPIBOFO HHTEPECCA K U3YUCHUTIO MATCMAaTHUKH,
TBOPYCCKOTI'O OTHOIICHUS K yqeGHoﬁ ACATCIIbHOCTH MATCMATUUCCKOT' O XapaKTepa.

Bripaxenusi, Gpopmysl,
ypaBHEHUS

15

- [ToOy»neHne MKOoJIbHUKOB COOII0AATh Ha YPOKE MPUHLUIIBI y4eOHOU
JUCIUIUIMHBI U CAaMOOPraHU3alliy; MpPUBJI€YeHNE BHUMAHUS IIKOJIbHUKOB K
[IEHHOCTHOMY aCIIeKTy N3y4aeMBbIX SIBIICHUH, MHULIIMUPOBAHHE UX 00CYXKICHUS,
BBICKA3bIBAaHUS yUAIIUMUCS CBOETO MHEHHUS I10 €€ MTOBOJTY, BEIPAOOTKH CBOETO
OTHOLIECHHUSI. OBJIAJIEHUE MATEMAaTUUYECKUM SI3bIKOM U alapaToM Kak CpeICTBOM
OMMCAHUS U UCCIIEJOBAHNS OKPYXKAIOIIETr0 MUPA;




9 Llenbie uyncna 14 1 -opMHUpOBaHUE KA4YECTB JIMYHOCTH, OOCCIIEYMBAIONINX COIIMAIBHYIO MOOUIHLHOCTD,
CIIOCOOHOCTh MPUHUMATH CAMOCTOSITEIILHBIC PEIICHUS;

10 | MuoxectBa. KomObunaropuka. | 8 - -pa3BUTHE JOTHYECKOI0 U KPUTHUECKOTO MBILUICHUS, KYJIbTYpbl p€UH, CIOCOOHOCTH
K YMCTBEHHOMY 9KCIICPUMEHTY;
-(popMupOBaHUE Ka4eCTB JIUYHOCTH, 00ECTIEYNBAIOLINX COLIMATBHYIO MOOMIIBHOCTD,
CIOCOOHOCTh MPUHUMAThH CAMOCTOSITEIILHBIC PEIICHUS;

11 | PaunmonansHbIE ynciaa 16 1 -IToOyx1eHre MKOJLHUKOB COOMIOATh HA YPOKE MPUHITUIIBI YI€OHON JUCITUTIITMHBI
¥ CaMOOPTraHMU3aIuy; MPUBJICUCHNUE BHUMAHUS IIKOJTHHUKOB K IIEHHOCTHOMY
ACMHEKTy U3y4YaeMbIX SIBJICHUN, HHULIMUPOBAHHUE UX O0CYXKIEHHUS, BbICKA3bIBAaHUS
YYaIIUMUCS CBOCTO MHEHUS 10 €€ TIOBOJTY, BRIPAOOTKH CBOETO OTHOIICHUS. -
dbopMUpOBaHHE KAYECTB INYHOCTH, HEOOXOAUMBIX YEIIOBEKY JIJISl TIOJTHOLIEHHOM
JKU3HU B COBPEMEHHOM OOIIIECTBE, CBOWCTBEHHBIC MATEMATHICCKON A TETLHOCTH:
SICHOCTH U TOYHOCTU MBICITU, MHTYHIIHH,

12 | MHuoroyronsauku.MHOTOTpa | 9 - - Co3/1aHue yCIOBHIA JTsl BOCITUTAHUSI HABBIKOB CAMOCTOSITEIIBHON JIESITeTLHOCTH

HUKU yuanmxcs;

-BOCITUTAHUE ICTETUYCCKIX Ka4eCTB, KOMMYHHUKATUBHBIX YMCHUN

13 | [ToBTOpEHUE 15 1 -popMUpOBaHUE HAYYHOT'O MUPOBO33PEHUS
Opranuzanus medcTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YJAFOIINXCS HAMT UX
HEYCIEBAIOIIMMHU OJTHOKIACCHUKAMH, JAFOIIETO 00YJYarOIIUMCS COIIMATBEHO
3HAYUMBIN OTIBIT COTPYAHUYECTBA U B3AUMHOM ITOMOIITU

HToro 175
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n/m 4acoB paboThI(B TOM

qucie)
1 | dpoOu u npoueHTsl 20 1 -(popMuUpOBaHUE Ka4eCTB JTUYHOCTH, 00ECTIEUMBAIOUINX COLIMATIBHYIO

MOOUITEHOCTh, CIOCOOHOCTH MPUHUMATh CAMOCTOSTEIHHBIC PEIICHHS;
-hopMHpOBaHNE KAYE€CTB JINYHOCTH, HEOOXOIMMBIX UYEJIOBEKY JIJIs TTOJTHOIIEHHON
KU3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIC MATEMATUUECKOM
JCATCIIBHOCTH: ICHOCTH U TOYHOCTH MBICJIN, I/IHTYI/II_[I/II/I;

-(popMupOBaHUE MPUBBIYKH K CAMOIIPOBEPKE, TOTIMHEHHSI CBOUX JIEHCTBUI
TIOCTABJICHHOM 3a71a4e, TOBEACHHUS Ha4aTol pabOThI 10 KOHIIA.




[Tpsimast u oOpaTHas
MPONOPIUOHAIBHOCTD

10

-popmupoBanue GyHKIIMOHAITBHOW IPaMOTHOCTH;

-pUMEHEHUE (PYHKIIMOHAIBHOTO SI3bIKA JIJIS1 OMIMCAHUS M UCCIICTOBAHMS
3aBHCUMOCTEH MeXIy (GU3HMUYSCKUMH BETHUYNHAMU;

- y 00y4JarouIuxcsi YMEHHUs UCIIOIb30BATh PA3IMUHBIC 3K MAaTEMATUKU
(ciIoBECHBIN, CHMBOJIMYECKUH, TpaduuecKuii)

- BOCIIUTAaHUE aKKYPAaTHOCTH MPH MOCTPOCHUH rPpahUKOB () yHKIIHH.

Beenenue B anredpy

-BOCIIUTAHUE KYJIbTYPhl IUYHOCTH, OTHOLICHHE K MATEMATUKE KaK K 4acTu
00111€4eTI0BEYECKON KYIbTYpPBI, UTPAIOIIECH 0COOYIO pOJIb B OOIECTBEHHOM
pa3BUTHUH;

-hopMHpPOBaHUE KYIbTYPhl BEIYUCICHU; Pa3BUTHUE JIOTHIECKOTO U
KPUTHUYECKOTO MBIIUICHHS, KYJIbTYPBl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY
SKCIIEPUMEHTY;

YpaBHeHus

10

-pa3BUTHE OCHOB JIOTMYECKOT'0, 3HAKOBO-CUMBOJUYECKOTO U aITOPUTMUYECKOTO
MBIIUICHNUS;

-opMupoBaHue YMEHUH AEHCTBOBATH MO 33JaHHOMY aJITOPUTMY U
KOHCTPYMPOBATh HOBBIE.

Koopaunats! u rpaduxu

12

-(popmupoBanue GyHKIIMOHATHLHONW TPaMOTHOCTH;

MpUMEHECHHE (DYHKITMOHATLHOTO SI3bIKA JIJISI OMTMCAHUS M UCCIICIOBAHUS
3aBUCHUMOCTEN MKy (PU3MUECKUMH BETUYUNHAMU;

-pa3BUTHE Y O0yUYAIOIIMXCS YMEHUS UCTIOIB30BaTh PA3INYHBIC SI3bIKU
MaTeMaTHKH (CIIOBECHBIN, CHMBOJIMYECKHA, TpadudecKkuii);
-BOCTIIUTAHUE aKKYPATHOCTH MPU MOCTPOCHUN IpaduKOB (PYHKITUH.

CBolicTBa CTENEHHU C
HaTypaJbHBIM II0Ka3aTeseM

-BOCIIUTAHUE KYIbTYPBl TUYHOCTH, OTHOIIIEHHE K MaTeMaTHKE KaK K 4acTU
00111e9eI0BeUeCKOM KYIbTYpPhI, UTparolield 0co0yIo poJib B OOIIIECTBEHHOM
pa3BUTHUH;

- KYJIbTYPBI BBIYMCIICHHI;

-pa3BUTHE JJOTUYECKOTO U KPUTHUECKOTO MBIIIUICHUS, KYJIbTYpPhI peUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIICPUMEHTY,

-(popMupoBaHUE Ka4eCTB TUIHOCTH, 00ECTICUNBAIOIINX COIHATBHYIO
MOOHMITEHOCTB, CIOCOOHOCTH MPUHUMATh CAMOCTOSTEIbHBIC PEIICHUS;
-(opMupoOBaHUE Ka4eCTB TUYHOCTH, HEOOXOIUMBIX YETIOBEKY ISl TOJTHOIIEHHOU
KN3HH B COBPEMCHHOM 06IIIeCTBe, CBOMCTBEHHBIE MATEMATHUECKON
JESTeNbHOCTH: ICHOCTH U TOYHOCTU MBICITH, UHTYHIIHH;

-hopMHpOBaHNE MPUBBIYKU K CAMOIIPOBEPKE, TOTYNHEHUS CBOUX JACHCTBUIN
MOCTABIICHHOM 3a/1a4ye, TOBEIeHUs] Ha4aToi paboThI 10 KOHIIA




MHoro4ieHbl

16

BOCIIUTAHUE KYJIbTYPbI JIMYHOCTH, OTHOLUIEHUE K MAaTEMAaTHUKE KaK K 4YaCTH
o0111e4eNI0BeYeCKOr KyIbTYphl, UTparoiield 0coOyio poiib B 0OIIECTBEHHOM
pa3BUTHUH;

Pa3BUTHE JIOTUYECKOTO U KPUTHUECKOTO MBIILJIEHUS, KYIbTYphl pEUH,
CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

(hopMUpOBaHHE KAYECTB JIMYHOCTH, OOECTICUNBAIONINX COITHATBHYIO
MOOUIIBHOCTb, CHOCOOHOCTH MPUHUMATh CAMOCTOSTEIbHBIC PELICHHUS;
(hopMUpOBaHHE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YEIOBEKY /ISl IOJTHOIICHHOMN
KU3HU B COBPEMEHHOM OOI[ECTBE, CBOMCTBEHHBIE MAaTEMATHUECKOMN
JESATEIbHOCTH: ICHOCTH U TOYHOCTH MBICIIH, UHTYUIINH;

Pasznoxenune muorowsesos Ha | 13

MHOXUTCIN

-Bocniuranue KyabTyphl IUYHOCTH, OTHOIICHUE K MaTEMAaTHKE KaK K 4YacTh
00111e49€eJI0BeUeCKOM KYIbTYphI, UTparolield 0Co0YI0 PoJib B OOIIIECTBEHHOM
pa3BUTHH;

-(popMupOBaHUE KYJIbTYpPbl BBIYUCIICHU;

-pa3BUTHUE JIOTHYECKOTO U KPUTUYECKOTO MBIIILICHUS, KYJIbTYPhI PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIICPUMEHTY

-popMHpOBaHUE KAYECTB JTUYHOCTH, 00CCIICUNBAIOIINX COITHATBHYIO
MOOMITLHOCTb, CIOCOOHOCTH MPUHUMATh CAMOCTOSITEIIHbHBIC PEIICHIS;

YacTtoTa u BCPOATHOCTDH

-OopmupoBanre PUHAHCOBOIM IPaMOTHOCTH, YMEHUS BOCIIPHHUMATH U
KPUTHUYECKH aHAJIU3UPOBaTh UH(POPMALUIO, IPEICTABICHHYIO B Pa3INYHBIX
¢bopmax;

-IIOHUMAHUC BEPOATHOCTHOT'O XapPAKTECPA MHOTUX PCAJIbHBIX 33BHCI/IMOCTCI>1;

10

IToBTOpEeHNE

-(opMupoOBaHUe MPEICTABICHUN O MaTeMaTHKe, KaK YacTy 00IIeueTI0BeuecKoi
KYJbTYpbI, O 3HAYUMOCTH MAaTEMATHKH B PA3BUTUU LUBUIN3ALUU U
COBPEMEHHOT0 O0IIIEeCTBA; POJIb OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUH HAYKU
MaTEMaTHUKH;

-BOCIIUTAHUE Y YUYaALUXCA YCTOMYMBOIO HHTEpECA K U3YUYCHHUIO MATEMATHUKU,
TBOPYECKOTO OTHOIIEHUS K YI€OHOU JAeATEIHHOCTH MAaTEMAaTHIYECKOTO
Xapakrepa.

HToro
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YHCIIC)

HauanrnHbie
reOMETPUUYECKHUE
CBEICHUS

10

-(opMUpPOBaHUE MPUBBIYKU K CAMOIIPOBEPKE, TIOTIMHEHUS CBOUX JIEHCTBHIMA
MOCTABJICHHOM 3aj1aue, TOBEJCHHS Ha4aTOW pabOoThI 10 KOHIIA.

-pa3BUTHE y y4alllUXCA FPAMOTHON YCTHOW U MUCbMEHHOM peyH;

-BOCIIUTaHUE aKKypaTHOCTH, HACTOMYMBOCTU U OPraHU30BAHHOCTHU MIPH MOCTPOCHUHN
F€OMETPUYECKUX YEPTEKEN.

TpeyronpHuKH

17

- opMupoBaHUE MATEMAaTUYECKOTO CTUJISI MBITIUICHUS, BKIIFOYAIOIIETO B ce0s
MHIYKIHIO U TEeAYKINI0, 000011IeHNe U KOHKPETU3all1Io, aHAJIU3 U CUHTE3,
KJ1acCU()UKALIMIO M CUCTEeMaTH3aINI0, a0CTparnpoBaHyue U aHAJIOTHIO;

- IpUOOpETeHNE HABBIKOB YETKOTO BBIOJHEHUS MaTeMaTHUYECKHX 3aIliCcei;

- BOCIIMTaHHUEC TBOPYCCKOI'0 CTUJIA MBINIJICHUA, BKIIFOYAIOLICTO B ceos
CO000pa3UTeIbHOCTh, HAOIIOAATETLHOCTD, XOPOUIYIO MaMSTh, OCTPBIN TT1a30MeD,
(haHTa310, BHUMATEITHHOCTH;

- BOCIIUTaHHE MPUBBIUKHA K CAMOTIPOBEPKE, MOAUNHEHUSI CBOUX JCUCTBUN
TOCTaBJICHHOM 3a71aue, TOBEACHUS HayaTol paboThI 10 KOHIIA.

[TapannensHbie MpsIMbIE

13

-HpI/IO6peTeHI/Ie HaBBLIKOB YETKOT'O BBIMTOJIHEHHUS MaTEeMaTHUYSCKUX SaHHCCfI;

- BOCIIMTAaHHUEC TBOPYCCKOI'0 CTUJIA MBINIJICHUA, BKIIFOYAIOLICTO B cebs
C006pa3I/ITeHBHOCTB, H8.6JHO,Z[8.TCJ'IBHOCTB, XOpomyro namMsiTh, OCTpHﬁ TJ1a3oMep,
q)aHTaSI/II-O, BHUMATCJIBHOCTD, ~-BOCIIMTAHUC ITPUBBIYKU K CaAMOIIPOBCPKE, MOAYNHCHUSA
CBOUX HeﬁCTBHﬁ MOCTaBJICHHON 3aaa4c, JOBCACHUA Ha4yaTou pa6OTH A0 KOHIIA.

CooTHoIIEHUS MEXTY
CTOPOHAMH U YIJaMH
TPEYroJbHUKA

19

- (opMUpOBaHNE MATEMATUUECKOTO CTUJISI MBIIIICHHUS, BKIIOYAIOIETO B ce0s
WHIYKIHIO U JEeAYKINI0, 00001IeHNe H KOHKPETU3aIl1Io, aHAIIU3 U CUHTE3,
KJIaCCU(UKALIMIO U CUCTEMATU3AIINI0, A0CTParupoBaHUE U aHAJIOTHIO;

- IpUOOpETeHNE HABBIKOB YETKOTO BBIMOTHEHHUS] MAaTEMaTHUECKHX 3aIiCei;

- BOCIIUTAaHUE TBOPUYECKOT'O CTUJISI MBIIJICHHUS, BKIFOYAIOIIETO B ce0s
CO00pa3UTeNbHOCTD, HAOTIOAATENFHOCTD, XOPOIIYIO MMaMATh, OCTPBIN TIIa30Mep,
(haHTa3u10, BHUMATEIbHOCTB;

IToBTOpEeHNE

11

-(opMHpOBaHUEe y yJalIUXCs MPEICTaBIECHUS O TEOMETPUHN KaK 4acTH
o011euenoBeYecKoi KyabTyphl;

- BOGHHO-TIATPUOTHYECKOE BOCIUTAHNE YUALIUXCS: COOOIIEHUE HCTOPHUUECKUX
JAHHBIX, TTOKA3BIBAIONIUX POJIb YIEHBIX — MATEMAaTHKOB B YKPEIJIECHUN 000POHHON
MOIIY Halllel CTpaHbl; -BKJIAJ] OTEUYECTBEHHBIX YUEHBIX B pa3BUTHE T€OMETPHUH.

HToro

70
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AnreOpandeckue apoou

22

1

-Bocnnranue TpymomtoOus M HaBBIKOB pabOTHI B HECTAHAAPTHOW CUTYAIlNH, YMCHUE BUICTh
MaTeMaTHYEeCKUE 3aJa9i B OKPY)KaIOIIeM MHUPE U aKTUBU3HPOBATH yIeOHO-TI03HABATEIBHYIO
EeSITeNbHOCTD yUallluXCs;

-lIcrionb30BaHNE BOCIIUTATENbHBIX BO3MOXKHOCTEH yPOKOB uepe3 IEMOHCTPALUIO IPUMEPOB
OTBETCTBEHHOT O, TPAYKAAHCKOTO TTOBEICHNS, TPOSIBIICHIS YEIIOBEKOIIOOMS U T00pOCEpICTHOCTH, Yepes3
0 100p COOTBETCTBYIOIIUX 33a4 JUIsl pellleHHs, MPOOJEeMHBIX CUTYyaluil uist 00CY>KJICHHUS B KJlacce

KsanpaTHble KopHU

18

-[ToOy>kIeHIe MKOJILHUKOB COOI0IATh Ha YPOKE MPUHIIUITBI Y4eOHOH TUCITUITITNHBI 1
CaMOOpraHm3aIliig;

-IprBIICYCHIE BHIMAHIS MIKOJIHHUKOB K IIEHHOCTHOMY aCIIEKTY U3y4aeMbIX SBICHUN, MHUITUUPOBAHNE
X 00CYKICHHSI, BRICKa3bIBAHUS YUALNTUMUCS CBOSTO MHEHHS IO €€ TIOBOJTY, BEIPAOOTKH CBOETO
OTHOIIICHHS.

-Co31aHue yCIIOBHUH [ BOCIIUTAHUS HABBIKOB CAMOCTOSITEIILHOM NIEATEIbHOCTH YUaIUXCS;

- BOCITUTAHNE ICTETUYECKUX KAYeCTB, KOMMYHUKATHBHBIX YMEHUHN

KBanpartueie ypaBHeHUS

20

-BOSﬂefICTBHC Ha BHyTpeHHI/II‘/‘I Mup, paSBI/IBaIOHII/Iﬁ BOCIIPUHUMYNBOCTDH, SMOIIUOHAJIbBHOCTb, CO3HAHUEC U
CAMOCO3HAHUEC YUAIIUXCA;

-q)OpMI/IpOBaHI/Ie TOTOBHOCTH M CLIOCOOHOCTH BECTHU Avajor ¢ ApyruMu JroAbMHU, 1O0CTUTaTh B HEM
B3aUMOIIOHMMAaHHA, HAXOJHUTh O6H11/Ie LS U COTPYAHNUYATD JJId UX TOCTUIKCHMUS.

CucTeMsl ypaBHEHHUN

18

-pa3BUTUE OCHOB JIOTHYECKOTO, 3HAKOBO-CHUMBOJINYECKOTO ¥ aITOPUTMHYECKOTO MBIIUICHUS;
-(opmupoBanue yMeHUH IEHCTBOBATH 110 3aJaHHOMY QJITOPUTMY U KOHCTPYHUPOBATh HOBEIE.

DyHKIUU

14

-popMHpOBaHUEe PYHKIIMOHATHHON IPAMOTHOCTH;

-IIPUMCHCHUC q)yHKHI/IOHaJ'II:HOFO SI3bIKa AJIs1 OIIMCaHHUA U UCCIICAOBaHUA 3aBHCUMOCTEH MCKIY
(1)I/I3I/I‘leCKI/IMI/I BCIIMYNMHaAMU,

-pa3BUTHE Y 00YJAIOIINXCSl YMEHHUS UCIIOIb30BATh PA3IUUHBIC SI3bIKH MATEMATHKH (CIOBECHBIH,
CUMBOJTUICCKUH, rpadUIecKuid

-BOCITHTAHHE aKKYPATHOCTH ITPU MOCTPOCHUH IrpaduKoB QyHKIHUI

BepOS[THOCTB 1 CTaTUCTHUKQA

BxiroueHe B ypoK HTPOBBIX MPOLETYP, KOTOPBIE ITOMOTAIOT MOJJIEP>KaTh MOTHBALIMIO O0YYAIOIIIXCS K
MOTyYESHUIO 3HAHNH, HAA)KUBAHUIO MO3UTHBHBIX MEXINYHOCTHBIX OTHOIIIEHHH B KJIacce, TIOMOTafoT
[YCTaHOBJICHHUIO JOOpOXKeJIaTenbHOU aTMoc(ephl BO BpeMsl ypoKa

IToBTOpEeHME (MTOrOBOE)

-(OpMHpOBaHHKE MPEACTABICHUH O MaTEeMaTHKE, KaK YaCTH OOIICYEIOBEUECKOM KYJIbTYphI, O 3HAYNMOCTH
MaTeMaTUKH B Pa3BUTHH ITUBHIU3AIMHI U COBPEMEHHOTO 00IIIECTBA;

POJIb OTEUYECTBEHHBIX YYCHBIX B CTAHOBJICHUU HAYKH MaTEMaTHKH;

-BOCITUTAHUE Y yUaIIUXCs YCTOMYMBOTO HHTEPECa K U3YYCHUIO MAaTEMATHKH, TBOPYECKOTO OTHOIIICHHS K
y4eOHOH JeATeIbHOCTH MaTeMaTHYECKOT0 XapakTepa

HUTOI0
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[ToBTOpEeHue Kypca reomeTpuu 7 Kiacc

Bocrmranue OTBCTCTBCHHOCTH, YMCHUA pa60TaT}, B KOJUICKTUBE, CAMOCTOATCIbHOCTH,
PDCTCTUYCCKOC BOCITUTAHHC

I‘IGTI)IpeX}’l"O,]'II:HI/IKI/I

14

-Oprann3aiys 1medcTBa, HaCTABHUIECTBA MOTHBHPOBAHHBIX M OPYIMPOBAHHBIX YUAIIMXCS Hall
X HEYCIIEBAIOIINMHE OTHOKIACCHUKAMH, JAOIIET0 IMKOJbHUKAM COIMAIBHO 3HAYNMBIH OITBIT
COTPYIHHYECTBA ¥ B3aUMHOM MTOMOIIIH;

-0y KICHVE TIIKOJLHUKOB COOJTFOIATh Ha YPOKE OOMICTIPUHSATHIC MPaBHiIa OOIIECHUS CO
CTapIIUMH (YYUTEISIMHI ), IPUHIUIB YI€OHOM AMCIMILIMHEI K CAMOOPTaHU3aI[HUH

IImomane

14

-DopMupoBaHKe B YUCHHKAX 100pa, JIFOOBH, COCTPATaHNUS;

- Pa3BuBaTh BOCIPUHUMYHBOCTD, SMOIMOHAIBHOCTD, CO3HAHUE U CAMOCO3HAHHE YJAIUXCS, -
(hopMHpOBaHKHE TOTOBHOCTH U CIIOCOOHOCTH BECTH JUANIOT C APYTHMH JIFOJABMH, JOCTUTATH B
HEM B3aMMOITOHUMAHUS, HAXOJIMTh OOIIHE IeJTH U COTPYAHUYATH JUIS X TOCTHIKCHUS.

[TomoOHBIE TPEYTOILHUKH

20

-[IpuMeHeHue Ha ypoKe HHTEPAKTUBHBIX (POPM paOOTHI yUAIUXCS: UHTEIUIEKTYalbHBIX,
eNTOBBIX, KOTOPBIE NAIOT yYaIIUMCS BO3MOXKHOCTD MIPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOTO JAHAJIOTA, TPYIIIOBON pabOTHI WiIH pabOTHI B TapaxX, KOTOPEIE ydaT
[IIKOJTPHUKOB KOMAHIHOM paboTe U B3aNMOJICHCTBHIO C IPYTUMH JCTHMH.

OKpYXHOCTb

16

-JleMOHCTpaus yyamuMcs IpUMEPOB OTBETCTBEHHOT'0, I'PaXkKIaHCKOTO NIOBEACHMS,
[IPOSIBIICHHS YEIOBEKOTIOOMS U T00pOCEepIeIHOCTH, Yepe3 TOA00P COOTBETCTBYIOIINX 3amad
IUTS pereHns, IPOOJIEMHBIX CUTYalui U 00CY>KICHUS B KJlacce;

-[IpIMCHEHUE Ha YPOKE HHTEPAKTHUBHEIX (POPM, CTUMYIHPYIOMINX [T03HABATEIFHYIO
MOTHBAIIHIO IIKOJFHUKOB, KOTOPBIE AAIOT YUAIIUMCSI BO3MOKHOCTB IPHOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOTO JTMAJIOTa M y4aT KOMaHJAHOHN paboTe.

[ToBTOpenue. Pemenne 3anay.

PazBuTHE y yJammxcs KyJabTyphl OOIIEHHsI, YMEHHUS paboTaTh B IPYIIAX, JIEMEHTOB
OpPaTOPCKOT0 MCKYCCTBA, TBOPUCCKOH NESTENBHOCTH YUAIIUXCsl, MOTPEOHOCTH K
caM000pa30BaHHIO

Hroro
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Pa3nensl

KonnuectBo
JacoB

KonTposbhbie
paboThI(B TOM
YHCIIC)

JlesTenbHOCTD yUUTeNs C y4eTOM paboyeil mporpaMmbl BOCTIUTAHUS

IToBTOpEeHUE

3

-(popMupOBaHUE OTBETCTBEHHOT'O OTHOUICHHUS K YUCHHUIO;
-pa3BUTHE HACTOWYUBOCTH B JOCTHKCHHUH ITOCTABJICHHOM LIETIH;

HepasencrBa

18

[TpuBneueHre BHUMaHHs 00YUJaAIOMIMXCS K IEHHOCTHOMY aCIEeKTY M3y4aeMbIX

Ha ypOKax sIBIICHUM, OpraHu3aIusa uX padoThl C OJyd4aeMOl Ha ypOKe
COLIMAJIBHO 3HAYMMOM HH(pOpMaIel — MHUIIMMPOBAHUE €€ 00CYKICHHS,
BBICKa3bIBaHUS 00YYAIONIUMHUCS CBOCTO MHEHHS TI0 €€ IMTOBO/Y, BEIPAOOTKH
CBOETO K HEM OTHOIIICHMUS

KBanparuunas ¢pyHKIus

19

-opMupoBaHUE MOHUMAaHUS KBaIpaTUYHOU (DYHKIMU AJIS pEeIICHUS
Pa3HOOOPA3HBIX peabHbIX CUTYALIUM;

-pa3BHUTHE OCHOB JIOTHYECKOT0, 3HAKOBO-CUMBOJIMYECKOTO U
AITOPUTMHUYECKOTO MBIILJICHUS;

-opMupoBaHuE MPECTABICHUS O MaTEeMaTHUYECKON HayKe Kak cdepe
MaTeMaTUYECKOH eATEIbHOCTH, O €€ 3HAUUMOCTH JUIsl pa3BUTHUS
UBUIIN3AIUY;

-(opmupoBaHue HHTEpECca K U3YYECHUIO TEMBI U )KEJTaHUS IPUMEHSTh
MpUOOPETEHHBIC 3HAHUS U YMEHUS;

-opmMupoBaHuEe YMEHUH €HCTBOBATh MO 3a/laHHOMY QJITOPUTMY U
KOHCTPYHPOBATh HOBBIE;

-popmupoBanue HyHKIIMOHATIEHON TPaMOTHOCTH;

-pa3BHUTHE y 00YJAIOIINUXCS YMEHUS UCTIOIB30BaTh Pa3INYHbIE S3bIKU
MaTeMaTUKH (CIIOBECHBIN, CAMBOJIMYECKUH, TpadUUeCcKHil).

YPaBHeHI/IH U CUCTCMBI

ypaBHEHUH

26

-BOCIIUTAHUE KYIbTYPhl TUYHOCTH, OTHOIIIEHHE K MaTeMaTHKe KaK K 4acTH
00111e4YeTI0BEUECKOM KYIbTYPBI, UTPAIOIIEH 0COOYIO pOJIb B OOIIIECTBEHHOM
pa3BUTHUH;

-popmMupoBaHuE KyJIbTypbl BHIYUCICHUM;

-pa3BHUTHE JOTHYECKOTO U KPUTHUECKOTO MBIIIUICHUS, KYIbTYphl PEYH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMECHTY;

-popMupoBaHuE Ka4eCTB TUYHOCTH, 00ECTICUNBAIONINX COIHMATBHYIO
MOOMIIBHOCTB, CIIOCOOHOCTH MPUHUMATh CAMOCTOSTEIIHHBIC PEIICHHS;
-popMupoOBaHUE KaY€CTB TUIHOCTH, HEOOXOIUMBIX YETIOBEKY IS
HOHHOHGHHOﬁ KN3HU B COBPEMCHHOM 06HI€CTB€, CBOICTBEHHEIE
MaTEeMaTHYECKOMN JeATeIbHOCTHU: ICHOCTU U TOYHOCTH MBICIIH, HHTYULIUU; -




dbopMupOBaHUE TPUBBIYKU K CAMOIIPOBEPKE, MOTUMHEHHS CBOUX JEHCTBUI
MOCTABJICHHOM 3a/1a4e, JOBEICHUSI Ha4aToi paboThI 10 KOHIIA.

Apudmernueckas u
reoOMeTpHUECKast IPOrpecCcuun

18

-opMuUpoOBaHUE MPECTABIICHUI 0O MaTeMaTHKE, KaK YacTH O0IIeUeI0BeUSCKON
KYJIBTYPBI, O 3HAYMMOCTH MaTEeMATUKH B PA3BUTUN [TUBUIIH3AIUH U
COBPEMEHHOT0 00IIEeCTBa;

- POJIb OTEYECTBCHHBIX YYCHBIX B CTAHOBIICHUU HAYKHU MATEMATHKH; -
BOCIIMTAHHE Y YYAIIUXCS YCTOMYMBOTO HHTEPECa K U3YUCHHIO MATEMAaTHKH,
TBOPYECKOTO OTHOIICHUS K YUeOHOU ACSITEILHOCTH MAaTEMATHIECKOTO
xapakrtepa.

-popmMupoBaHUEe TOHUMAaHUST HEOOXOAMMOCTH 00pa30BaHMUs, BEIPAKCHHON B
npeobaaHiK y4eOHO-TT03HABATEIBHBIX MOTHBOB U NIPEAIOYTCHHH
COLIMAJILHOIO CrIoco0a OICHKH 3HAHUMT;

-(opMupoBaHue yMEHUs SICHO, TOYHO, TPAMOTHO U3JIaraTb CBOM MBICIIH B
YCTHOHM M MUCBMEHHOM pevH, TOHMMATh CMBICIT TIOCTaBJICHHOH 3aa4u; -
(dbopMHpOBaHUE IICHHOCTHOTO OTHOIICHHSI K U3YYCHUIO U Pe3yJIbTaTamM
00yudeHus

CraTtucTuka u BCPOATHOCTD

-OopmupoBanue (HUHAHCOBOI I'PAMOTHOCTH, YMEHUSI BOCHPUHUMATD U
KPUTHYECKH aHAIM3UPOBATh HH(OPMAIIHIO, TPEICTABICHHYIO B Pa3IMYHBIX
dopmax;

-IIOHUMAHUC BEPOATHOCTHOTO XapaKTECpa MHOTHUX PCAJIbHBIX SaBI/ICI/IMOCTef/’I;
NPOM3BEJICHUE BEPOSITHOCTHBIX PACUYETOB;

Hrorosoe noBropenue

-opMUpOBaHNE OTBETCTBEHHOIO OTHOILLIEHUS K YYEHHIO;

-pa3BUTHE HACTOMYMBOCTH B JTOCTUKECHUU ITOCTABICHHOW LIEIIN;
-opMupoBaHuE NPUBBIYKU K CAMOIIPOBEPKE, IOJUMHEHUS CBOMX JEHCTBHIM
NIOCTaBJIEHHOM 3ajiaue, JOBEJCHUs HauaTol paboThl 10 KOHIIA.

HToro
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Paznensl

KommuectBo
JacoB

KoHTposnbHbIE
paboThI(B TOM
YUCIIC)

JlesTenbHOCTD yUUTENS C Y4eTOM paboyeil mporpaMmbl BOCIIUTAHUS

Bexkrops!

10

-(opMupOBaHUE HABBIKOB CAMOCTOSTEIILHOM PabOThI, aHATN3a CBOEH paboTHI;
- (hopMHPOBaHHKE 1IEJIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO




COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIECTBEHHOH MTPAKTUKHY;

-(popMupoOBaHNEe OTBETCTBEHHOTO OTHOLICHUS K MOJIY4YEHUIO HOBOM
UH(OpMAINU, TOTOBHOCTh K CAMOPA3BUTHIO 1 CaMOOOPA30BAHUIO Ha OCHOBE
MOTHUBAIMH K 00YUEHHIO U TO3HAHUIO

Meto koopauHaT 7 -BOGHHO-TIATPHOTUYECKOE BOCIIUTAHUE YYAIIUXCS: COOOIIEHNE HCTOPHUUECKUX
JIAHHBIX, TOKA3BIBAIOLIUX POJIb YUYEHBIX — MATEMATUKOB B YKPEILJICHUU
00OPOHHOW MOIIM HAIIIEH CTPaHBI;

-popMupoBaHUE MHTEpPECA K U3YUYCHUIO TEMBI U )KEIAaHUS TIPUMEHSTh
pUOOpPETEHHBIC 3HAHUS U YMEHUSL.

COOTHOIIIECHUS] MEXKTY 12 -opMUpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K YUCHUIO;

CTOPOHAMU U yTIIaMu - pa3BUTHE HACTOWYMBOCTHU B JOCTUKEHUU MTOCTABICHHOM 1ENIH;

TpeyroyibHuKa. CKaIsipHOe - MIOJIOKUTENbHAS aJIeKBaTHAs CAMOOIICHKA HAa OCHOBE 3aJJaHHBIX KPUTEPUEB

MIPOU3BEICHUE BEKTOPOB. YCHENHON y4eOHOM e TeNbHOCTH;

- opMUpOBaHUE YMEHUSI OPUCHTUPOBATHCS HA aHATIU3 COOTBETCTBUS
pe3ynbTaToB TpeOOBaHUs KOHKPETHON yuyeOHOM 3aauu;

[IpaBusibHBIE MHOTOYTOJIBHUKH. | 4 - BOCITUTaHHNE TBOPUYECKOTO CTHJISI MBIIUICHHS, BKITFOUAIOIIETO B ceOs
CO00pa3UTENHHOCTD, HAOIIOATENEHOCTD, XOPOIIYIO MaMATh, OCTPBIN
riiazomep, (haHTa3uio, BHUMATEIbHOCTD;

- BOCIIUTaHUE MPUBBIYKU K CAMOIIPOBEPKE, OJUYNHEHUS CBOUX JAEHCTBUMN
MOCTaBJICHHOM 3aja4e, JOBEACHUS Ha4aTol pabOThI 10 KOHIIA;
- pa3BUTHE NO3HABATEILHOIO MHTEpPECa K MATEMATHKE.

JliiHa OKPY>KHOCTH | IUiomanp | 9 -BOCIIUTAHUE TBOPUYECKOTO CTUJISI MBIIIICHHUS, BKIFOYAIOIIETO B ce0s

Kpyra. CO00pa3UTENHLHOCTD, HAOTIOJATENEHOCTD, XOPOIIYIO MaMATh, OCTPBIN
rinazomep, (paHTazno, BHUMATEIHLHOCTD;

-BOCIUTaHUE MPUBBIUKH K CAMONIPOBEPKE, MOAYUHEHHS CBOMX JE€HCTBUMA
MOCTaBJICHHOM 3aja4e, JOBEACHUS Ha4aToOl pabOThI 10 KOHIIA;
- pa3BUTHE NO3HABATEILHOIO MHTEpECa K MATEMATHUKE

JBrokeHus. 8 -(opMHUpOBaHKE OTBETCTBEHHOT'O OTHOIICHUSI K YUYEHUIO;

- pa3BUTHE HACTOMYMBOCTU B IOCTUKEHUU MTOCTABICHHOM LIETH; -
MOJIOXKUTEbHAS aJeKBaTHAsI CAMOOIIEHKAa Ha OCHOBE 3a/IaHHBIX KPUTEPHEB
YCTENHOW y4eOHOU e TEeNbHOCTH;

-opMHUpOBaHUE YMEHUSI OPHCHTUPOBATHCS HA aHAJIN3 COOTBETCTBHSI
pe3ynbTaToB TpeOOBaHUsI KOHKPETHON y4eOHOM 3a1aun

Hauanpubie cBeieHus n3 10 - popMupOBaHKE TOTOBHOCTH K CAMOPA3BUTHIO M CAMOOOPA30BAHUIO;

CTepPEOMETPUH

-(I)OpMI/IpOBaHI/IC HAaBLIKOB COTPYAHUYCCTBA B PA3HBIX y‘Ie6HBIX CUTYyalugX.




- (hopmupoBaHue MOHUMaHUS HEOOXOAUMOCTH 00pa30BaHusl, BEIPAXKEHHOHN B
npeoliaaHuy y4eOHO-T03HABATEIHLHBIX MOTUBOB U MPEANIOYTCHUN
COLIMAJILHOTO C110c00a OLEHKU 3HAHUH;

IToBTOpEeHUE

-(popMupOBaHUE OTBETCTBEHHOTI'O OTHOLICHHUS K YUCHHIO;
- pa3BUTHE HACTOMYMBOCTHU B JOCTUKCHHUH ITOCTABJICHHOM LIEIIH.

Hroro
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