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Cpoxk ocBOeHHMs IPOrpaMME! 5 J1eT (¢ 5 o 9 knace)



IMosacuureapHAd 3aNHUCKA

Paboyas nporpaMma mo Mmaremaruke B 5-9 kiacecax cOCTaplIeHa B COOTBETCTBHH C
TpebopannamMH  DelepanbHOrO TOCYIAPCTREHHOIO 00pa30BaTENbHOrO CTAHAAPTa OCHOBHOTO
obmero obpaszosanwa Ilpmkas MunoOprayku Poccen or 17.12.2010 N 1897(pen. ot
11.12.2020), na ocHOBE IpPUMEPHOH OCHOBHON 00Pa30BATENBHOM [IPOrPAMMEI 110 MaTeMAaTUKE (B
pemakuuu  nportokona Ne 1/20 or 04.02.2020 denepanbHoro yueGHO-METOIMYECKOTO
obbeiMHeHnd 110 00umeMy 00pa3soBaHHIO), ¢ ydeToM (elepalbHOTO MEpeYHs yYeOHHKOB,
pexomennosaHHbx MO PO k ucnonp3osanuio B odpazosarensHoM npouecce B OV paccunTana
Ha IIPENOaBaHue [0 YIeOHHKaM:

«Maremaruka 5 knace» aprope! A.I'.Mep3nak, B.B.ITononckuit, M.C.Sxup, M., Benrana-I'pad,
2019r.

«Maremaruka 6 kinacc» apropel A.l'Mep3aak, B.b.ITononckuit, M.C.Skup, moa penakumei
B.E.Ilomonsckoro, M., Ilpoceemenue, 2021r.

«Anredpa 7 wmacc» apropnl Al Mep3nak, B.B.Ilononckuit, M.C.Skup moa penakuueit
B.E.Ilomonsckoro, M., Benrana-I'pad, 2020r.

«Anredpa 8 wmace» apropel Al.Mepsmsak, B.b.ITononckuit, M.C.Sxup, M., Bentana-I'pad,
2020r.

«Anrebpa 9 kimace» asropel FO.H.Maxapses, H.I.Murmok, K.JM.Hemxos, C.5.Cysoposa non
penaxnuei C A Tenskosckoro, M., [Tpocremerue, 2019r

«l'eomerpus 7 wmacc» apropel A.I'Mep3aik, B.B.Ilononckuii, M.CSIkup mox pemaknueit
B.E.Ilogonsekoro, M., Benrana-I'pad, 2020r.

«'eomerpust 8 Knacce» aBropel A.l'.Mepamsk, B.b.ITononckuit, M.C.Sxup, M., Benrtana-I'pad,
2019r.

«'eomerpus 9 kmacce» asroper KO.H.Maxaperues, H.I.Munmok, K.M.Hewkos, C.B.Cysoposa
noa pegaxknuedt C.A.Tensikosckoro, M.. [Ipocsemenue, 2019r.

M3y4yenne MaTeMaTHKH HAa YPOBHE OCHOBHOTO 00MIEro 0Opa3oBaHus HAIPABIEHO Ha JOCTHIKEHHE
CIIENYIOLIHX IXEJICH:

1. Obecrne4nBaTh aKTHBHYIO NO3HABATEIBHYIO AEATEIBLHOCTh YYAIIMXCS, HCTIOML3YS
pasnuaHble QOPMBI €€ OpraHU3alui: QPOHTANBHYIO, KOJUVIEKTHBHYIO M HHIUBUIYTEHYIO;

2. Cosnanwe QyngamMeHTa M1 MaTeMaTHYecKoro pasBUTHA, (QOPMHpPOBAHHE
MEXaHH3MOB MBIIIUIEHHS, XapPAKTEPHBIX [ MAaTeMATHYECKON AeATEILHOCTH.

3. PasBuTHE JIOTMYECKOr0 M KPUTHYECKOIO MBINUIEHHS, KYJIBTYPBl DEdH,
CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

4. @opMupoBanhe y YYalIMXCH HHTEVICKTYATBHON YeCTHOCTH M OOBEeKTHBHOCTH,
CIOCOOHOCTH K TIPEOJONEHHIO MBICIUTENBHBIX CTEPEOTHIIOR, BBITEKAIONIMX W3 OOBLIEHHOTO
OIIBITA;

3. Bocnutanne xayecTB TUYHOCTH, O0CCHEYMBAIOIMX COMMATLHYIO MOOHJIBHOCTS,
CIIOCOOHOCTH IPHHUMATh CAMOCTOATELHbIE PElICHHUS;

6. QopmMHpOBaHHE KAa4YeCTB MBIIUICHUS, HEOOXOOMMBIX I 4aJanTalud B
COBPEMEHHOM MHTEIEKTYalbHOM 00LIECTBE;

7. PaspuTie HHTEpeca K MATEMATHUCCKOMY TBOPYECTBY M MATEMAaTHYECKHX
CIIOCODHOCTEA.

Janaun:

1. QopMupOBaHUE BBIMUCINTENBHOM KYIBTYDPbI U IPAKTHYECKMX HABBIKOB BLIYHCITEHHIL;
2. O3HAKOMJIEHME C OCHOBHBIMH CIIOCOOAMM IIPEICTABIEHUS M AHAJIM3a CTATHCTHUYECKHX



JOaHHBIX, CO CTATHCTHYECKHMH 3aKOHOMEPHOCTSIMH B pEATLHOM MEpE, NpHODpeTeHne
3JIEMEHTAPHBIX BEPOATHOCTHBIX MIPEICTABICHHUIA;

3. ocBoeHHe  OCHOBHBIX  ()aKTOB M  METONOB  IUIAHHMETPHH,  (HOPMHUpOBAHHE
IIPOCTPAaHCTBEHHBIX IIPECTABICHHUI;

4. WHTEJUIEKTYANbHOE pa3BUTHE ydaliuxcs, (QOPMHPOBAHHE KAYeCTB  MBIIUIEHHS,
XapakTepHBIX [ MaTeMaTHYeCKOH JeATeNbHOCTH W HEOOXOAMMEIX YelOBeKYy Uid
MIOJIHOLEHHOT0 (PYHKIITMOHUPOBAHUS B OOLIECTRE;

5. pa3BUTHE TOTHUYECKOTO MBILUIEHHS M PEYEBBIX YMEHUH:  YMEHHs JIOTHYECKH
000CHOBBIBATb CY)KIEHUS, IPOBOAUTL HECTOXKHBIE CHCTEMATH3AIMU, [PHBOIUTH IIPHMEDPHl H
KOHTPIPHMEDHI, UCIIONIb30BATh PA3JIHUHBIE S3BIKH MaTeMATHKH (CIOBECHBIH, CHMBOJIHYECKH,
rpaduueckuii);

6. (dopMHpOBaHHE NpeACTABICHIH 00 HASIX M METOAAX MATEMATHKM KAK HAYYHOH TEOPHH,
0 MEeCTe MareMaTHKH B CHCTEME HayK, O MaTeMaTHKe Kak GopMe OIHCAHMSI U METOJE MMO3HAHUS
JEUCTBUTENBHOCTH;

7. pasBUTHE IpPEACTaBIECHUIl O MaTeMaTHKE KaK YacTH OOIIEYeroBEeYeCKON KYJIBTYPBI,
BOCIHUTAHHE IIOHUMAHHKA 3HAYMMOCTH MaTeMATHKN 171 00LIECTBEHHOTI0 Mporpecca.

Ilnapmpyemepie pe3yibTAThl OCBOEHHS Y4e0HOI0 NpeaMeTa.

JIMgHOCTHEIE PE3yJILTATHI

1) BOCIHMTaHHE POCCHHMCKON IpamaHCKOW MICHTHYHOCTH: NATPHOTH3MA, YBAJKEHHS K
OTeuecTBy, IPOHIIOE WM HACTOALIES MHOTOHALMOHATRHOrO Hapoja Poccuu; oco3HaHHe CBOei
THUYECKOH NMPUHAUIEIKHOCTH, 3HAHUE UCTOPHUH, SI3BIKA, KYJIBTYPEI CBOCTO HAPOa, CBOETO Kpas,
OCHOB KYJIBTYPHOT'O HaclaeIus HapodoB Poccuu u 4enoBedecTBa; yCBOCHHE T'YMaHHCTHYECKUX,
JEMOKPAaTHYECKHX U TPAJHLUOHHBIX IEHHOCTEll MIOTOHAITMOHATEHOTO POCCHICKOT0 00IIeCTBa;
BOCIIMTAHHE 9yBCTBA OTBETCTBEHHOCTH U aonra nepea Ponunoit;

2) GopMHUpOBaHHE OTBETCTBEHHOI'O OTHOIIEHHMS K YUEHHIO, FOTOBHOCTH W CIOCOOHOCTH
00yuaroIUXcs K CaMOpPa3BUTHIO M caMO00Opa30BaHUID Ha OCHOBE MOTHBALUK K OOYUCHHIO W
MO3HAHKK), OCO3HAHHOMY BBIOODY M IOCTPOCHHIO JaNbHEHIICH WHINBHIYaATbHOW TPAEKTOPHH
o0pazoBanms Ha 0aze OPHEHTHPOBKH B MHpe IpodeccHil 1 MpodecCHOHATEHEIX TPEATOUTCHHH,
C y4YETOM YCTOHYMBBLIX IIO3HABATENLHBIX HHTEPECOB, @ TAKXKEe HA OCHOBE (OPMHPOBAHUSA
YBaXKHTENHLHOTO OTHOMIEHH K TPY/LY, PA3BUTHS OIBITA YYACTHS B COLHATLHO 3HAYUMOM TPYIE;

3) QopMmupoBaHHE LEIOCTHOTO MHPOBO33PEHUA, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHEO DasBUTHA HaykM H OOLIECTBEHHONH NPAKTHKH, YYHTHIBAIOIIETO COLHMAIBHOE,
KYJIBTYPHOE, A3BIKOBOE, TyXOBHOE MHOr0O00Opa3ye COBPEMEHHOTO MHPA;

4) ¢bopmHpoBanne OCO3HANHOTO, YBKHUTENBHOTO H HOOPOIKEIATENHHOIO OTHOLUCHHS K
JpYyroMy 4YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYJIbTYpe, S3bIKY, Bepe, IpParkIaHCKOM
IIO3HIAH, K UCTOPHH, KyJIbTYPe, PENHIHH, TPAAULIUAM, SI3BIKaM, LICHHOCTAM Hapo, 0B Poccuu u
HapOJOB MHpa; TOTOBHOCTH U CIOCOOHOCTH BECTH IMAJIOT ¢ APYTMMH JNHOABMH U HOCTHTATh B
HEM B3aUMOIIOHHUMAHHUS;

5) OCBOEHHE COLIMANBHBIX HOPM, IPAaBUI MOBEIEHUS, pOsied U (GOPM COLMANBHOMN KU3HH B
Ipynnax 1 coodIecTsax, BKIOYAs B3POCIBIE H CONHUATBHEIC COOOIIECTBA, YYACTHE B IIKOJIBHOM
CaMOYIIPAaBJICHUH M OOINECTBEHHOH KM3HM B IIpeleNaX BO3PACTHBIX KOMIICTCHIHMH C YYETOM
PErHOHANBHEIX, STHOKYJIBLTYPHBIX, COUMANBHBIX U IKOHOMHYECKHX 0COOEHHOCTEH;

6) Pa3sBUTHE MOPAJIBHOIO CO3HAHMA H KOMIICTCHTHOCTH B PCLUCHHUH MOPaJIBHBIX HpO6J’IeM
Ha OCHOBC JHYHOCTHOTO BI—:I60pa., Q)O]DMI/IPOBBHI’IG HPAaBCTBCHHLIX YYBCTBE H HPABCTBEHHOIO
[IOBEJIEHH, OCO3HAHHOI'O U OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHBIM IMOCTYIIKaM;



7) GopMEpoBanKEe KOMMYHHKATHBHON KOMIETEHTHOCTH B OOIICHHUU ¥ COTPYIAHMYECTBE CO
CBEPCTHHKAMH, IE€TBMH CTapIIEro M MIAAMIEr0 BO3pacTa, B3POCTBIMH B  IpolEcce
00pa3oBaTeNbHOM, OOLIECTBEHHO NIONE3HON, yueOHO-HCCIeI0BATEIBCKOM, TBOPUECKOR U APYTHX
BUJIOB JeSTEITHEHOCTH;

8) GopMupoBaHKe LIEHHOCTH 340pOBOI0 M Oe30omacHOro odpasa KU3HU; yCBOSHHE [IPABUII
HHIUBUAYATLHOTO M KONNEKTUBHOTO 0O€30IaCHOr0 IOBEACHMS B YPE3BBIYANHBIX CHTYALHIX,
YIPOXKAXOLIMX XKU3HU U 310POBBIO TIOAEH, PABUIT ITOBEICH)s! HA TPAHCIIOPTE ¥ HA JOPOrax;

9) dbopMHpOBaHHE OCHOB IKOJIOTHYECKOH KYIBTYPhI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIIIEHHs, Pa3BUTHE OIBITA OJKOJNOTHYCCKH OPUEHTHPOBAHHOM
pedIeKCHBHO-OIEHOYHOH U IPAKTHUECKON IEATEILHOCTH B JKM3HEHHBIX CHUTYALIHIX;

10) ocosHanme 3HAUEHHS CEMBH B JKH3HH YeJOBEKa M OOIUIECTBA, MPHHATHE EHHOCTH
CEMEHHOM HKHU3HH, YBAKHUTEIBHOE U 3a00TIMBOE OTHOWEHHUE K YWIEHAM CBOEH CeMBbH;

1 1) Pa3BHTHC OJCTCTHYECKOI'O CO3ZHAHHA YEPE3 OCBOCHHE XYIOMKECTBEHHOIO HacIemus
Hapoa0B Poccuu m MHpa, TBOp‘IBCKOﬁ ACATCIBHOCTH 3CTETHYCCKOr0 XapaKrepa.

MertanpeaMeTHble pe3yiIbTaThI:

1) ymenue caMOCTOATENBLHO ONPENENATh LEIH CBOEr0 OOYYCHHSA, CTABHTD U
(popmymuposare 414 cebs HOBHIE 3a7aull B yuede W [03HABATENBHON NEATENBHOCTH, PA3BHBATE
MOTHBLI H MHTEPECHI CBOEH 1103HABATEILHOM AeATEILHOCTH,

2) yMEHHE CaMOCTOSATENbHO IJIAHHPOBATH NYTH IOCTIDKEHHs ILelell, B TOM ducie
anbTEPHATUBHEIC, OCO3HAHHO BRIOMpaTh Hauboee d¢dexTusipie criocoObl pelueHus y4eOHbIX U
NO3HABATENBHBIX 3a7aY;

3) yMEHHE COOTHOCHTL CBOH NEHCTBHS C IUIAHMPYEMBIMH PE3yJILTATAMH, OCYIIECTBIATH
KOHTPOJIb CBOCH NEATENbHOCTH B IIPOLECCE NOCTUKECHHUSA Pe3ylbTaTa, ONpeiessTh CIOCOOBI
OeHCTBUH B paMKax NPeJIOMKEHHBIX YCI0BUH H TpeDOBaHMH, KOPPEKTUPOBAThL CBOHM JCHCTBUS B
COOTBETCTBHUH C U3MEHSIOUICHCH CUTYAIIUEH;

4) yMeHME OLEHHBATL IIPABHILHOCTEH BBHINOIHEHHMS YueOHOM 3anauy, coOCTBEHHDIE
BO3MOYKHOCTH €€ PEIleHHS;

5) BlajgeHWe OCHOBAMM CAMOKOHTPOJS, CAMOOIEHKH, IIPUHSTHS pEmIeHHH |
OCYIIIECTBJIEHMS] OCO3HAHHOIO BEIOOpA B Y4eOHOU M [103HABATEILHOM IeATEIbHOCTH;

6) yMeHHe ONpPENeTATh IOHATHSA, CO3aBaTh OOGOOGIIEHMH, YCTAHABIMBATD AHATOTHH,
KIIaCCHPUIUPOBATE, CAMOCTOATENBHO BEIOHPATH OCHOBAHHS M KPUTEPUH I KIacCHpUKAIM,
YCTaHABIMBATE  NPHYHHHO-CHEACTBEHHBIE  CBS3M, CTPOHTH JIOTHYECKOE pacCyKICHHE,
YMO3aKIIOYeHHE (HHAYKTHBHOE, NIeIYKTHBHOE W 110 AHAJIOTHH ) H I€TaTh BLIBOJLL,

7) YMEHHE CO3aaBaTh, IIPHMEHATE U Hp806pﬂ30BBIBaTb 3HaKKW M CMMBOJIBL, MOJEIIH H CXCMBI
AT pEIIEeHM A y‘le6Hle H ITO3HABATCIBHBIX 33,144, '

8) cMBICTIOBOE YTEHHE;

9) yMeHHE OpraHu30BLIBATE y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO AEATENBHOCTL C
YUIHTENIEM M CBEPCTHUKAMHM; paboTaTh HHAMBHIYATEHO U B IPYIIIIE: HAXOAMTH OOLIEE PELIEHHE U
paspeniars KOHMIKMKTE Ha OCHOBE COTIACOBAHMS ITO3UUHMIL i yueTa HHTepecoB; GOpMyIMpOBaTh,
apryMeHTHPOBaTh ¥ 0TCTauBaTh CBOE MHEHHE;



10) YMEHHE OCO3HAHHO HCIIO/IB30BATEL PEYEBBIE CPEACTBA B COOTBETCTEHH C 3anade
KOMMYHHUKalIHH IO1IAd BBIPa*KEHHA CBOHX YYBCTB, MBICTIEH © HOTpG6HOCTCﬁ; ITAHUPOBAHHA H
peryiranuu CcROEH JEATCIBHOCTH, BJIAACHHE yCTHOﬁ H NHUCHBMEHHOHN PECYUBLO, MOHOJIOTHUECKOH
KOHTEKCTHOH PECULIO;

11) dopmupoBanne W pa3BUTHE KOMIETEHTHOCTH B OONAacTH HCIONB30BAHHS
UH(QOPMAIIMOHHO-KOMMYHHKAIMOHHBIX TexHomoru#l (mamee WMKT- koMmeTeHNHH), pasBHTHE
MOTHBAIlMM K OBJIQJEHHIO) KYJIbTYpPOHM AKTHBHOI'O [OJIB30BaHUS CIOBapsMH W JIpPYTUMU
IIOMCKOBBIMHM CUCTEMAMHU;

(B pen. IlpukazaMunoOpHayku Poccun ot 29.12.2014 N 1644)

OCO3HaHHE 3HAYCHHA MATEeMAaTHKH H HHq)OpMaTHKI/I B [IOBCEAHEBHOM *U3HHU YESI0BEKA;

(popMUpOBaHKE NMPEACTABICHUH O COUMANBHBIX, KYIBTYPHBIX M HCTOPHYECKUX (akTopax
CTAHOBIECHUS MATEMaTUYSCKOH HAYKH;

IMOHHUMAHHEC POJIH IfIHq)OpMaL[HOHHbIX IPOLECCOB B COBPEMEHHOM MHPE;

GopMUpOBaHUe TPEJCTABICHUH 0 MATEMATHKE KAK YacTH OOIEYeI0BEYECKON KYJIBTYPHI,
YHUBEPCANBHOM SI3BIKE HAYKH, MO3BOJNSIOLIEM OIHCBIBATE M M3YYaTh pealbHBIE MPOIECCHl U
SBTICHUS.

B pesynprare u3ydeHHs npeaMmeTHoil obmactm "Maremartaka W wHpOpMaTHKa"
o0ygarolygecs  pasBUBAKOT  JIOTMYECKOE W MaTeMaTH4YecKOe  MBIIUIEHHE, MOIYy4aroT
IIpeACTaBJCHHE O MaTeMaTUUECKUX MOJENAX; OBIAJEBAOT MAaTEMATHYECKUMH PACCYkKICHUAMHU;
yJaTcs NPUMEHATh MATEMAaTHUECKHE 3HAHUS NPHU pElIeHHH pPa3lIWvHBIX 3aJad W OLIEHHBATh
MONYYEHHBIE PE3YNIBTAThl; OBJAJAEBAOT YMEHHAMM pEINEHUA Y4eOHBIX 3a7ay; Ppa3BHUBAIOT
MaTeMaTH4YeCKYI0 HHTYHIHMIO; IIONYYalOT IIPEACTaBICHUE 00 OCHOBHBIX HH(OPMAIMOHHBIX
IIPOIECCax B PEANbHBIX CHTYAIHIX.

IIpenmMeTHBIE pe3ynbTaThl H3ydYeHUs peAMeTHOH obnacTH "MaTtemaTtuka U nHbopMaTuka”
JOJKHBI OTPaXKaThb:

Marematuka. Anredpa. ['eometpus. MndopmaTtuka:

1) ¢opmupoBaHHe npeaCTaBICHHH O MaTeMaTHKE Kak O METO[e IO3HAHMSA
IEeUCTBUTEIBHOCTH, IIO3BOMSIOIEM ONMCHIBATh H M3y4aTh PeabHbIE MPOLECCH U SBICHUS:

OCO3HAHHE POJIM MaTCMaTHKH B Pa3sBUTHH Poccuu n MHPa,

BO3MOIKHOCTE TIPHBECTH IMPHMEPBl H3 OTEYECTBEHHOH H BCGMI/IpHOﬁ HCTOPHH
MaTCMaTHYCCKHUX OTKpBITHﬁ H UX aBTOPOB,

2) pasBuTHe yMeHMH paboTaTh ¢ yueOHBIM MaTeMaTHYeCKHM TEKCTOM (aHAJIM3HPOBATH,
U3BJIEKATH HEOOXOOUMYI0 HH(OpPMALMIO), TOYHO M TPAMOTHO BBIPAXKATH CBOW MBICTH C
IPUMEHEHNEM MAaTeMAaTHYEeCKOH TEPMMHOJIOIHM K CHMBOJMKH, [POBOAUTE KIACCH(HKAIINH,
JOTUYECKHE 00OCHOBAHMS, JIOKA3ATENILCTBA MATEMAaTHYECKUX YTBEPIKICHUIH:

OliepupoBanue IMOHATHUIMH MHOMECTBO, JIEMEHT MHOXKCCTBA, INOAMHOKECTBO,
MMPUHAJICIKHOCTD, HaxXOXXICHHUC IICPCCCUCHUA, 00OBENHHEHNS TIOJIMHOMXKECTBA B HpOCTEﬁLHHX

CUTYyalUuAX,

PEIICHUC CIOXKETHERIX 3a/1a4 pE[BHBIX THIIOB HA BCE apPI(JpMeTH‘IeCKHe JNEeHCTBHU;



IPUMEHEHUE Croco0a MOHCKa PEeLICHHMs 3aJa49d, B KOTOPOM PACCYKICHHE CTPOHUTCA OT
YCIOBHS K TpeOOBAaHHIO MM OT TpeOOBaHHS K YCIOBHUIO;

COCTaBJICHHE IIJIaHA PCIICHHUSA 3aJavyH, BBIACIEHME 3TAOB €e pPeIieHUA, MHTCPIIpETalHg
BEIMHCIHATENBLHBIX PC3YIBTATOB B 3a0a4€, UCCIIEA0BAHKE NTOIYYEHHOIO pPEIIeHU 3a0a4H;

HaxXOXACHHUE IIPOLIEHTA OT YHCJIA, YHCa II0 IPOLUESHTY OT Hero, HaX O IEHUA IIPpOOEHTHOT'O

OTHOIICHHS ABYX HYHCEIN, HAXOMICHH IIPOUCHTHOIO CHHKEHUS UK OIPOLCHTHOTO IMOBBIICHHS
BEJIAYHHEBI;

PETIEHHE JTOTHYICCKHUX 3a1aY.,

3) pa3BUTHE INPEIACTABJIICHHH O YHCIE H UHCIOBBIX CHCTEMAX OT HATYpPaNbHBIX J0
OCHCTBUTENHHBIX YHCEN; OBIANCHHE HABLIKAMM YCTHBIX, MHCLMEHHBIX, HHCTPYMEHTATBHBIX
BBIUHCIIEHHI:

OINEPHPOBAHHE MOHATHSIMM: HATYPATbHOE YMCIO, HENoe 9Heio, OOBIKHOBEHHAS IPOOb,
JeCATHYHAs ApO0b, CMELIAHHOE YHCJI0, PALHOHATBHOS YKCIIO, HPPAlMOHATILHOE YUCIO;

HCTIOJIh30BAHKME CBOHCTBA YHCRN M 3aKOHOB apH(IJMCTI/ILICCKHX onepauﬂﬁ C 4HCIaMHU IIpH
BbIITOJIHEHHH BI:IT-H/ICJIGHMff'I;

UCIONB30BAHUE MPH3HAKOB JEIMMOCTH Ha 2, 5, 3, 9, 10 1pu BbINOIHEHHH BEIYHCICHUN U
peLIeHHH 3a/1a4;

BBIMIOJTHCHHE OKPYTTIEHNS YACE]I B COOTBETCTRUM C [IPaBHJIaAMH;
CPaBHCHHUEC YHCEIL;
OLUCHHBAaHHE 3HAYCHMS KBAAPATHOIO KOPHA M3 IOJOKHTEIBHOIO LENOIQ YUCIa;

4) oBNajeHHE CHMBOJIBHBIM SI3bIKOM airedpbl, MpHeMaMy BbINOIHEHHS TOXKIECTBEHHBIX
npeoOpazoBaHii BIpaKeHUH, PElICHNs YPaBHEHUH, CHCTEM YPABHEHH, HEPABEHCTB B CHCTEM
HEPaBEHCTB; YMEHUSI MOJICNUPOBATh DEaNbHBIE CUTYAlMH HA S3BIKE anreGphl, HCCIENOBAThH

IOCTPOCHHBIE MOJCIIH C HCIONB30BAHMEM arnapaTta anreOpsl, HHTEPIPETHPOBATEL MTONYYEeHHBIH
pe3yJbTar:

BBIITIONTHCHHE HECIOXKHBIX Hp606pa30BaHI/Iﬁ I BBIYHUCIEHWS 3HAYEHHH YHCIOBBIX

Bpra}KGHI/II;‘I, COACPIKAIUX CTEIICHH C HATypalbHBIM [OOKAa3larelleM, CTEOeHH C [EeJbIM
OTPHIIATCIBEHEBIM ITIOKA3aTEJIEM:

BBIIIOJIHEHUE HECITIOMKHBIX 1PeoOpasoBanuil [ebX, APOOHO PAUMOHATLHBIX BBIPAKCHUH K
BBIPXKCHHH € KBAIPATHBIMH KOPHSAMH; PaCKpPBIBATH CKOOKH, MPUBOJMTEL NOA00HEIE ClaraeMele,
UCIIONIb30BaTh GOPMYIBI COKPAIIEHHOTO YMHOKEHHSL;

PELICHHE TMHEHHBIX W KBA/[PATHBIX YPABHCHUH M HEPABEHCTB, YPABHEHWH W HEPaBEHCTER,
CBOIAIIMXCA K JIMHCHHBIM WM KBAAPATHBIM, CHCTEM YPAaBHCHHII ¥ HEPaBEHCTB, H300paKeHHe:
PCIICHHNA HEPABEHCTB U MX CHCTEM Ha YHCIIOBOH MPSIMOIL;

5) OBNazeHHE CUCTEMOW (YHKIHOHAIBHBIX MOHATHH, Pa3BUTHE YMEHMsS MCIIOJb30BATh
(hYHKIHOHANEHO-TpadHuecKie NPEACTABNESHNS I8 DPEIUeHHs pa3IHYHBIX MAaTeMaTHYECKHX

3ajad, i ONACaHHs H aHaJli3a PeanbHbIX 3aBHCHMOCTEH:

OIPEACICHHUE TIIONOMKEHUA TOYKH II0 €€ KoopAuHaTaM, KOOpAWHATHEI TOYKH IO €€



MOJIOKCHHIO Ha IIJIOCKOCTH,

HaxoXkaeHne mo rpaduky 3HadeHHH QyHKUMHM, 00IacTH ONpEeNeHHd, MHOMKECTBa
3HAUEHHM, HyJeH (YHKIMM, [POMEKYTKOB 3HAKOMOCTOSHCTBA, IPOMEKYTKOB BO3PACTaHUA U
yOBbIBaHHS, HAHOOIBINETO ¥ HAUNMEHBIIIETO 3HAYCHUS QYHKIIUY;

mocTpoeHue rpaduka THHEHHON 1 KBaapaTHIHON QyHKIINH;

onepupoBanne Ha Ha30BOM YPOBHE IIOHATHSIMH: IOCICIOBATENBHOCTE, apHbMeTHIecKas
IIPOTPECCHST, TEOMETPHYECKAs) IPOTPECCHS;

UCIONB30BAHHE CROHCTB IHHEHHOM M KBagpaTUyHOH GYHKUMA U HX TpadMKOB IIpH
pEIeHnH 3a1a4 U3 APYTUX YYeOHBIX [IPEIMETOB;

6) OBIANEHHE I'€OMETPUYECKMM S3BIKOM; pa3BHTHE YMEHHSA MCIONb30BaTh €ro IJIsl
OIMCAHHWS TPEIMETOB OKpPYKAIOIIEro MHpa; Pa3BUTHE [IPOCTPAHCTBEHHBIX IPEJCTABIEHUH,
M300pa3UTENLHBIX YMEHEH, HABBIKOB N€OMETPHUECKUX IIOCTPOEHHIA:

OTNEPUPOBAHUE I[OHATHAMM: (PUrypa, TOYKa, OTPE30OK, IpsAMad, JIyd, JIOMaHas, Yroll,
MHOT'OYTOJIBHHK, TPEYTOJbHHK H YETBIPEXYTOJIbHUK, IPSIMOYTOIbHHK H KBaAPAT, OKPYKHOCTb H
KPYT, IPSIMOYTONBHBIN Mapasuienenunes, Ky0, map; n300pakeHue H3y4aeMbIX QHIYD OT DYKH H
C MOMOILBIO JJHHEHKH H LIUPKYNS;

BRITONTHEHUAE M3MEPEHUs IJIMH, PaCCTOAHUMN, BENHYHMH YIVIOB ¢ NOMOWIBI) HMHCTPYMEHTOB
LI U3MEPEeHHH IJIHH U YIJIOB;

7) ¢opMupoBanHe CHCTEMAaTHYECKHX 3HAHMH O TUIOCKMX (HIypax M HX CBOHCTBax,
IIPEACTABICHUH O MPOCTEHINMX NPOCTPAHCTBEHHBIX TENAX;, Pa3sBHTHE YMEHHH MOICIHPOBAHHA
pPEeATbHBIX CHTyaUMH Ha S3BIKE TCOMETPHM, HCCIENOBAHMs IIOCTPOCHHOH MOJend ¢
HCIIONB30BAHHEM T[EOMETPHUECKHX IOHATHH M TeopeM, anmapara aireOpsl, peleHHs
reOMETPUYECKHX U NPAKTHYECKUX 38/1a4:

oneprpoBaHHe Ha 0a30BOM YpPOBHE MOHSTHSIMU: PABEHCTBO (GUIYD, IAPAIUIEIBHOCTH U
NepHIeHAUKYIIPHOCTD IIPAMBIX, YIJIBI MEXLY NPIMBIMH, NIEPHIEHUKY ISP, HAKIIOHHAS, MPOCKIIHS,

[POBEACHHE JI0KA3aTENLCTB B FEOMETPUH;

onepupoBanre Ha DA30BOM ypOBHE IOHATUSMHU: BEKTOP, CYMMa BEKTOPOB, IIPOM3BEIAEHME
BEKTOpa Ha YHCII0, KOOPAUHATHI Ha IIOCKOCTH,

pelleHUe 3a/ad Ha HAxOK/ICHWUE TIeOMETPUYECKHMX BEJIMYMH (JIIMHA W pPAacCTOSHHE,
BEJIMYWHA YTTIa, IJIOMAs) 110 00pa3aM Uil anropuT™MaM;

8) oBmameHwe NPOCTEHLIHMH CrOco0aMH NPENCTABJIEHUS W aHaIM3a CTATUCTHYECKHX
JaHHBIX; (POPMHUPOBAHME NPEJCTABIEHUH O CTATHCTHYECKHMX 3AKOHOMEPHOCTSX B PEAlbHOM
MHpE H O pa3IMYHBIX ClIoco0ax HX HM3YUeHHS, O IPOCTEHINNX BEpOATHOCTHBIX MOJIEIX;
pa3BUTHE YMEHHH H3BIEKaTh MH(QOpPMaUMIO, IPENCTAaBIEHHYI0O B TadaMLAx, Ha JHarpamMMax,
rpaduKax, ONUCHIBATE U AHATU3MPOBATEL MACCHBEI YMCIOBLIX JAHHBIX C ITOMOIIBIO MOAXOAAIINX
CTATUCTHYECKHUX  XapaKTEepPUCTHK, WUCIONIL30BaTh I[OHMUMAHHE BEPOATHOCTHBIX CBOMCTB
OKPYXKAIOIIUX SBJIEHUN IPH IPHUHSITHH PELIeHHH:

¢dbopMupoBaHue IpeACTaBICHUS O CTAaTHUCTUYECKUX XapaKTepHUCTHKAX, BEPOATHOCTH
CIy4aiHoro COOBITHS;

peleHre NpocTERIIMX KOMOMHATOPHBIX 3a/1a4;

OTIpe/IeNIeHNE OCHOBHBIX CTATHCTHYECCKIX XapaKTePUCTHK YHCIOBLIX HaO0pOB;

OIICHUBAHUE U BBHIYHUCIIEHUE BEPOSITHOCTU COOBITHS B IPOCTEHIIMX CIIyYasix;

HAIHYUe NPEACTABIEHUs O POJIH NPAKTHYECKH JOCTOBEPHBIX H MaIOBEPOATHLIX COOBITHH,
0 POJIM 3aKOHA DOJIBINMX YUCEN B MACCORBIX ABINCHUAX,

YMEHHUE CPAaBHUBATHL OCHOBHBIE CTATUCTHYECKHUE XapaKTepUCTHKH, II0JIyUEHHBIE B [IpoLiecce
peIeHus TIPUKIIAIHOHN 3a0aui, H3YUEHUS PeallbHOTO ABJICHUL;

9) pazBuTHE YMEHHM NPUMEHATH U3YUCHHBIE NNOHITHS, PE3YABTATHI, METOBI 1)1 PELICHUA
3a7a4 IPaKTHYECKOrO XapakTepa ¥ 3ajay W3 CMEXHBIX NUCHHIUIMH C HCIONB30BAHHEM IIPH
HEOOXOMMOCTH CIIPABOYHLIX MaTEepHaNoB, KOMIBIOTEPA, [TOIL30BATHCS OLIEHKOH U NPHKUAKOH



IIPU TIPAKTHUECKUX pacdeTax:

pacrmo3HaBaHHe BEPHBIX M HEBEPHBIX BLICKA3BIBAHHMH;

OLIEHHMBAHKE PE3YIILTATOR BBIYMCIEHUH IIPH pELIEHHH IPAKTHYECKUX 3a0a4;

BBIIIOJIHEHHE CPABHEHHS YUCEN B peallbHbIX CUTYALMsIX;

HCIIOJIb30BAHME UYUCIIOBBIX BBIDOKEHMH MpPH pEIeHUM NPAKTHYECKMX 3a1a4 W 3ajad u3
JPYTUX Y4eOHBIX IIPEIAMETOB;

pelenie MPaKTHUCCKHX 3a1a4 ¢ IPHMEHEHHEeM IPOCTEHIIMX CBOHCTE QUTYD;

BBIMOJIHEHUE MPOCTEHINMX MOCTPOCHUH M M3MEPEHHH Ha MECTHOCTH, HEOOXOIHMBIX B
peanbHOH KU3HHU;

10) ¢opmupoBanne WHGOPMALMOHHON M ANTOPHTMHYECKOH Ky/JIbTYpPHI, (POPMHPOBAHHE
NPE/ICTABNEHHsT O KOMIBIOTEPE KAk YHHBEPCATBHOM YCTpoiicTee 00paboTKH HHpOpMALHH,
Pa3BHTHE OCHOBHBIX HABLIKOB H yMEHHH HCII0/1b30BaHMs KOMIIBIOTEPHBIX YCTPOICTB;

11) dhopMHpOBaHUE NPEACTABICHHA 00 OCHOBHBIX H3Yy4aeMbIX MOHATHAX: HHpOpMALHs,
QJITOPUTM, MOZEIIb - U HX CBOHCTBAX;

12) pasBUTHE AITOPHTMHYECKOrO MBILUICHHUs, HEOOXOIMMOro Juld HPO(heCcCHOHANIBHOM
JEATECALHOCTH B COBPEMEHHOM OOINECTBE; Pa3BUTHE YMEHHH COCTABHTL W 3AMHCATEH AllfOPHTM
I8 KOHKPETHOTO HCIONHUTENS; (JOPMUPOBaHHE 3HAHMA 00 AanrOpUTMHYECKHX KOHCTPYKIHSX,
TOTHYECKUX 3HAYEHHAX W ONepalusax; 3HAKOMCTBO C OJHHM W3 A3BIKOB IIPOrPAMMHPOBaHUS H
OCHOBHBIMH ANTOPUTMUYUECKUMH CTPYKTYPaMH - THHEHHOH, YCIIOBHOHR U IIMKITHYCCKON;

13) dopmuposanue yMeHHIT (HOPMATH3AUUM H CTPYKTYPHPOBAHUS MH()OPMALMH, YMEHHUS
BEIOMpATH CIOCOO NPE/ICTARICHHS JAHHAIX B COOTBETCTBUH C IIOCTABICHHOM 3a1a4el - TabIHIIEL,
CXeMbl, TpahuKy, THACPAMMEI, C HCIOJB30BAHHEM COOTBETCTBYIONIHX MIPOTPAMMHBIX CPENCTB
00paboTKH JaHHBIX;

14) hopMupoBaHKe HABBLIKOB M YMEHHH 0€30IIaCHOTO M LENECOOOPA3HOr0 OBEACHUS IPH
pa0oTe ¢ KOMIBIOTEPHBIMH IIporpaMMmaMu H B HuHrepHeTe, ymenus co0moaaTh HOPMBI
HHOOPMAITMOHHON 3TUKH U 1IPaBa;

Copepxxanue
ConepikaHue Kypea MaTeMaTUKH B 5—6 kiaccax

HatypaibHble YHcIa H HY b
HarypanbHbIil psiy 9Hce] H ero CBOHCTBA

HaTtypajipHoe YHei0, MHOXKECTBO HATYPaTbHBIX UHCET M €ro CBOHCTBA, M300paKeHHE
HATYPaJIbHBIX YHUCEN TOYKAMH Ha YUCA0BOH npamoi. Vcenomb3opamue CBOHCTB HATYpPATBHBIX
quceN P PeLeHUH 3a/1a4.

3anuch M YTEHHE HATYPAJIbHBIX YHCE

Pasnmuyue Mexay Hudpoit U uuciaoM. [l03MLIMOHHAS 3aMUCh HATYpPaJbHOrO 4YHC/Ia,
IIOMECTHOE 3Ha4YeHHe WH(PBI, pa3psibl W KIAcChl, COOTHOIIEHHE MEXIY IOBYMs COCEIHUMH
PaspsLIHBIME eTHHHUIAMHE, YTCHHE K 3aIIMCh HaTYPaJIbHBIX YHCEIL,

OxpyriaeHue HATYPAJbHBIX YHCEN

HeobxoaamMocTs okpyriieHus. [1paBuio oKpyrieHHs HaTypalbHBIX YHCEL.
CpaBHenue HATYPANLHLIX YHCeT, cpaBHeHue ¢ uncaom ()

[MonsTHE O CPaBHEHHH YMCE/I, CPABHEHIE HATYPaAIbHBIX YHCEN APYT C APYIOM M C HYJIEM,
MaTeMaTHJYeCKas 3aIiCh CPABHEHIH, CII0cO0B! CpaBHEHHSI YHCEIL.

JelcTBHA ¢ HATYPAJLHBIMH YHCIaMU

CraokeHHe H BBIUMTAHME, KOMIIOHEHTBI CJIQKEHWS U BBIYMTAHMs, CBI3b MEXIAY HHMH,
HaXOXKIeHUE CYMMBI U PasHOCTH, H3AMCHEHHUE CYMMBbl M PA3HOCTH NPH N3MCHCHHH KOMIIOHCHTOB
CJIIOKEHHA W BBITHTAHHKA.



YMHOKEHHE M JeJICHHE, KOMIIOHEHTHI YMHOMKEHHS W [EJIEeHHs, CBSI3b MEXIY HHUMH,
YMHOKEHHE H CJIOKEHHe B CTOJOWK, NENEHHE YrojKOM, IpOBEPKa pe3yibraTa ¢ IOMOUIBHO
NPHKUIKKA 1 00paTHOTO JEHCTBHS.

[lepeMeCcTHTENBHEIT W COYETATEIbHBIM  3aKOHBI  CIOJKCHHS M YMHOXEHHS,
pachpeneNuTe bHbIM 3aKOH YMHOMKEHHS OTHOCHTENBHO CJIOKEHHs, 000CHO8ANUE A120PUMMOG
BLINOJHEHUS APUDMEMULECKUX OeUCTNEUL.

Crenens ¢ HATYPAJBLHBIM 0OKA3aTEIEM

3amHchk YuciIa B BHJIE CYMMBI paspsAOHBIX CIaracMbIx, NOPAIO0K BBIIIOIHCHMA JEHCTBHH B

BBIPAKCHHAX, COACpIKAIOUX CTEIEHb, BBIYMCIICHHE 3HAYCHHH BpraHCCHHﬁ, COOCPKALIMIX
CTCIICHD.

YncnoBble BLIPpAKEHUHA

YucioBoe BRIPAKEHUE U €0 3HAYCHHE, TTOPAI0K BLIMOIHEHHS ACHCTBHHA.
Jenenue ¢ 0CTATKOM

Ilenenue ¢ OCTATKOM HA MHOMKECTBE HATYPAIBHBIX UHCE, CEOUCMEA OeleHus ¢
ocmamrxom. lIpakTHuecKye 3a1a4M Ha JelleHHe ¢ OCTaTKOM.
CpoiicTBa M NPU3HAKHA JeTHMOCTH

CBOMCTBO JENMMMOCTH CYMMBI (pa3HOCTH) Ha uucao. [Ipu3Haku aeaumocTd Ha 2, 3, 5, 9,
10. Hpusuarxu Oenumocmu wa 4, 6, 8, 11. Jorxazamenrvcmeo npusnaxkog oeiumocmu. Peienwe
MPAKTHYECKUX 3a7ad ¢ IPHMEHEHHEM IPU3HAKOB JIEIHMOCTH.

Paziokenye YHCIA HA NPOCTHIE MHOMKHTEIH

ITpocThie ¥ COCTaBHBIE UHCIIA, peutemo Ipamocpend.

PasnoskeHne HATYPaIBHOIO 9HCIIa Ha MHOKUTENIH, Pa3IoKeHHe Ha IPOCThIE MHOKHTCIIH.
Konuuecmso Oenumeneti uucia, aieopumm pasiodCeHUs YUcia HA NPOCHblE MHOMCUMENU,
OCHOBHAS MEOPEMA APUPMEIMUKY.

AuredpanyecKne BbIpazkeHUs

Vcnonb3osanne OYKB a1 0003HAYSHHS YMCe)l, BBIYUCICHUE 3HAUCHHUS alreOpandecKoro
BBIDAKEHHA, TIPUMEHEHHe anre0panyecKux BLIPAKEHHUH A7 3aIlMCH CBOHCTB apHPMETHYECKUX
JelcTBHM, npeo0pa3oBanue anredpandecKuX BEIPAKEHHUH.

JenuTe/nm 1 KpaTHbIE

JemuTens w ero cBoifctsa, 0OUIME TETUTENb ABYX M 0osee yucell, HauOOIbIIHH OOIIUH
JETNTENb, B3AUMHO MPOCTBIE YHCNA, HAaX0XKAeHHe HauOosblIero odmero aenurens. Kparnoe u

ero cpoiicTea, olllee KparTHoe ABYX 1 Qonee yucen, HauMeHbllee o0llee KpaTHOE. CloCOOBI
HAXO0XKICHHS] HAMMEHBIEro 001ero KpaTHoro.

JApobu

O0bIKHOBEHHBIE ApOOH

Homns, wacTtb, apobHoe wuceno, Apode. JpobHoe uMeno Kak pe3ysibrar JeNeHus.
[TpaBuibHBIE ¥ HEMPABUIBHEIE IpOoOH, CMElIaHHas Apo0db (CMELIAHHOE YHUCIIO).

3anuch HATYPABHOIO YKCHIa B BH/E APOOH C 3aaHHBIM 3HaMeHaTeleM, Ipeodpa3oBanue
CMEIIaHHOH ApoOH B HENPABUIBHYIO Apo0b U HA00OPOT.

Ilpuseenue ipobeit k oburemMy 3HaMeHaTento. CpaBHeHHe 0OBIKHOBEHHBIX OPOOEH.

Crnokenywe W BBIUMTAHWE OOBIKHOBEHHBIX JApoOed. VYMHOXKeHME M IeleHHe
0OBIKHOBEHHLIX Ipobel.

Apudmerryeckue JeHCTBUSA CO CMEITaHHBIMU IPOOIMH.

Apudmernueckre necTBEA ¢ JPOOHBIMH YHCIIAMH.

Crocobel payuonami3ayuu GelYUCIEHUT U UX NPUMEHEHUE NPU 6blNONHEHUY OCUCHBU.

HMecsiTnanbIe ApooH



Henast u gpobuas yactu jecaTHYHON apobu. IIpeobpasoBanue necITHYHBIX Apolcii B
obpikHOBeHHbIE. CpaBHeHHE [OeCATHUYHBIX zpolOeil. Cllo)KeHHe M BEIMHTaHHE NECSTHYHBIX
apobeit. OxpyrieHue AecaTHuHblX IApo0el. YMIOMKEHHE W [eNeHHe JNECITHYHBIX apobeii.
IIpeobpazosanue o0bviknosennbix Opobetl 6 Oecamuunvie Opobu. Komeunvie u beckomneunsie
decamuyrwvie Opoou.

OTHOLIEHHE ABYX YnceN

Macwtab na mnmane u kapre. [lpomopumu. CpolicTBa NpOINOPLEH, IpPHMEHEHHE
NPOIIOPUMMA U OTHOLUEHHH IIPH pPeLIeHHH 3a1ay.

Cpeagnee apudmernyeckoe qyuce

Cpennee apudMeTHyecKoe ABYX yucel. MzobpakeHue cpeiHero apu(MeTHUeCKOro AByX
YHCEeNl Ha YHCIOBOH mpsaMoH. Pelmenve nNpakTHYECKHX 3a7ad C IPHMCHEHHEM CPEIHEro
apugmMeTHyeckoro. Cpednee apupmemuueckoe HeCKONbKUX YUCe.

IIpouenTnr

[TonsaTne mnpoueHTa. BpluncleHHE MNPONEHTOB OT YHCAA W YUCHA MO H3BECTHOMY
IIPOLIEHTY, BBIPAKEHHE OTHOLIEHUs B IPOUEHTAX. Pelenne HeCTOKHBIX MPAKTHUECKHX 3a1a4 C
IIPOLIEHTAMH.

Jduarpammpr

Cronb4arble ¥ KpYroBble [uarpaMMbl. V3Bieuenuwe wuHGOpPMANMA W3 JHATPAMM.
H3zobpadicerie Ouazpamm no 4ucIo8bIM OAHHBIM.

PaunoHaabHbIe yuc/ia

IMonoxuTeILHBIC H OTPHLATENBLHBIE YHC/IA

M300paskeHue 4ncel Ha YHCI0BOH (KoopauHaTHON) mpsimoit. CpasHenue uucen. Moy
YHCIa, TEOMETpUYECKas MHTepHpeTauus MoAyis uucna. JleHcTBHs ¢ MOJOKUTEILHBIMH WU
OTpULATENbHBIMH YHCIaMU. MHOKECTBO IEJIBIX YHCE.

Ilonsitne o paumoHadbHOM umcie. [lepsuunoe npedcmasienue o0 MHONCECHBE
PayuoHanbHelx Yucen. JIeUCTBYS ¢ pallHOHAIBHBIME YHCIIAMH.

Pemrenne TekcToBBIX 32124

EnuHunel w3MepeHHii: ATMHBL, [IOmMand, o0BeMd. MAacChl, BPEeMEHM. CKOPOCTH.
3aBHCHMOCTH MEXKIY EIMHHMIAMHM H3MEPEHHS KaKIOH BENHYMHBL 3aBUCHMOCTH MEKIY
BEIIMYMHAMM: CKOPOCTh, BpPEMs, DACCTOSHME; IIPOM3BOAUTENLHOCTB, Bpems, paboTa; LeHa,
KOJIMYECTBO, CTOMMOCTb.

3agaun Ha Bce apuMeTHIECKHE TeliCTBUA

Pemenue TeKCTOBBIX 3a7a4 apu(pMeTHYECKHM criocoboM. Mcmmonp3oBanue Tabiull, cxem,
YEPTEKEH, IPYTHX CPEICTB NPEICTABICHHUS JAHHBIX TIPH PEIICHUM 3a1a4H.

3agaqm Ha JBHIKeHUE, padoTy H NOKYIKH

Pemienue HECNOXKHBIX 331a4 Ha JABIKCHHWE B IIPOTHBOMOJIOKHEIX HAINPABIEHHAX, B
OIHOM HAIPABJICHUH, HBHKEHHE IO pEKE 110 TEUYEHWIO U NMPOTHB TedeHws. PelueHue 3amad Ha
COBMECTHYIO padoTy. I IpuMenerne apobeii npu pelenun 3amauy.

3agaun HA YACTH, JIOJH, NPOUEHTDI

Pelienue 3a1a49 Ha HaXOKICHHE YACTH YMC/Id M YMCIIA TI0 €ro YyacTu. Pemnenue 3agau Ha
IIPOIEHTEHI U JONH. [IpuMeHeHre TponopIHil MPH peIieHuH 3a1a4.

Jloraueckue 3agauu

Perienre HECHOKHBIX TOTMUECKUX 3afad. Peuienue 102u4eckux 3a0a4y ¢ NOMOULLIO
epagos, mabauy.

OcHOBHbIE METOALl penIeHMs TeKCTOBLIX 3ajau: apudmeTuueckuil, nepebop.
BapUAHTOR.

Harnspnas reomerpus

®urypel B oKpyxaromeM Mupe. Harmsanele npencrasiesust o Gurypax Ha ITOCKOCTH:
psMas, 0TPE30K, JIy4, YTOJ, TOMaHas, MHOTOYTOJNBHUK, OKPYKHOCT, KpYT. YeThIpeXyTroIbHUK,
IPSMOYTONBHHK, KBAAPAT. TPEYrONbHUK, 6Ulbl MpPey2olvHUK08. [IpasuibHble MHOZOY2ONLHUKL.
M300paxenre OCHOBHBIX TeOMETpHYecKuX GUTYD. B3aumnoe pacnorosxcenue 06yX Npamelx, OGYxX
OKPYJICHOCMEU, APAMOU U OKpyycHocmu. JInuHa oTpeska, JToMaHOW. Enuuuiel usMepeHus



nuabl. [locTpoenue orpeska 3agannoi nmuucl. Buas: yrnos. I'panycnas Mepa yria. M3mepenue
U MOCTPOEHHE YIIIOB ¢ IOMOLIBK) TPAHCIIOPTHPA.

[lepumerp wmHOroyronsHuka. IloHsiTwe miom@nM QUIypsl; €JUHHUIBI U3MEPEHUSA
wiomany. [lnomans npsMoyroabHuka, kBaapara. [Ipubnmkennoe uaMepenue miomaid Guryp
Ha KIeT4aTtor bymare. Pagrnogenuxue ghuzypol.

Harnganele npencTaBieHHs O IIPOCTPAaHCTBEHHBIX (QHUIypax: KyO, Hapayulelenurien,
npu3Ma, MUpaMKaa, ap, cpepa, KoHyce, THIHHAP. M300paxeHue NpoCcTpaHCTBEHHBIX (Uryp.
Ipumepvr  cevenuil. Muozozpannuru. Ilpaguivheie mHozozpanHuxu. [lpumepsl pa3BepTox
MHOTOTPAHHHUKOB, LIUIHHAPA U KOHYyCA.

[Tonstue obbeMa; equuLbl 00beMa. O0beM IPSIMOYToJBHOIO Napajuleenunena, Kyoa.

IMowsitwe o papenctee ¢uryp. Llentpanbnad, ocepag W 3epkaibHal CHMMETPHH.
N3o06paskeHre CHMMETPHYHBIX QUTYD.

Permenue npakTHYeCKUX 33129 ¢ MPUMEHEHHEM IPOCTEHIIUX CBOMCTR QUryp.

Hcropust MaTeMaTHKU

Tosienenue yughp, Oyre, uepo2iug)os 6 npoyecce cuema u pacnpedeieHus npoOyKmos Hd
Upesnem bruxcriem Boecmore. Ceaze ¢ Heonumuseckot pegonioyuen.

Pooicoenue wecmuodecamepuynon cucmemvl cuucienus. llodenenue 0ecamuiurou 3anucu
yucen.

Pooxcoenue u paseumue apugmemuru namypanvusix uucer. HOK, HO/, npocmuie uucaa.
Pewemo Dpamocgena.

Tlosienenue Hy1s U OMPUYAmeIbHblX qucen ¢ mamevamure opeenocmu. Poaw [Juoghanma.
Ilouenmy (—1)(—1) =+17

Hpobu ¢ Basunrone, Eeunme, Pume. Omrpvimue Oecamuunvix Opobeil. Cmapunibie
cucmemot mep. [ecamuunvie Opobu u mempuyecxkaa cucmema mep. JI. Maznuyxuil.

CopepskaHue Kypea MaTeMaTHKH B 7-9 Kaaccax

Auarebpa

Yucaa

PannoHananHLIE YHCTA

MHOXeCTBO pauMOHANBHEIX 4YHcenl. (CpaBHEHME pallMOHalbHBIX uucen. [eictBus ¢
pPANMOHANBHBIMY YHCTaMU. [[pedcmagienie payuoHatbHOL0 YUcia 0ecsmuyHol 0pobwvio.

HUppanuoHaasHble yncna

[TonsiTe MppallMOHAIBHOTrO yHcla. Pacnio3HapaHue uppauMoHaIbHbIX yHces. [Ipuveps:

JIOKa3aTenbeTB B anredpe. VMppanmoHanbHOCTL YHC/Ia \/_2 IIppumenerne B TEeOMETPHH.
Cpagrenue uppayuonaivHelx ducel. MHodicecmso 0eticmeumenbHblX YUce.

TosknecrsenHble nNpeodpazoBanus

YucaoBble 4 0yKBEHHbIE BbIPAKEHU S

Bripaxkenue ¢ nepemenHo#. 3nadenue BoipaxeHus. [ToICTaHOBKA BBIpaKEHHH BMECTO
IePEMEHHBIX.

Ieanie BbIpaKeHUS

Crernedb ¢ HaTypallbHBIM TIOKa3aTeneM W ee cBoiicTBa. [lpeoOpaszoBaHus BBIPaKEHHUH,
COAEprKaIlUX CTEIICHH C HaTypPalbHBIM IIOKa3aTeIeM.

Onnounen, mMHoOrouneH. JIeHCTBUS C OJHOWIEHAMH M MHOTIOWIEHaMH (CIIOXKEHHE,
BBIYMTaHUE, YMHOXKEHHE). DOPMYIBI COKPAIIEHHOTO YMHOMKEHHS: Pa3HOCTE KBaAPaTOB, KBaapaT
CYMMEI U Pa3HOCTH. PaznoxeHHe MHOrOUIeHa Ha MHOKUTE/H: BEIHECEHHE ODLIEro MHOXKHUTEINSL
3a CKOOKH, 2pynnuposKd, MpUMEHEHUe (QOPMYL COKpAujerHo2o ymHodceHus. KeaopamHuii
mpexu4iien, pasiodceHue KeaopamH"o20 mpexuiena Ha MHOJICUMENY.

Apo0no-paunoHaN6HBIE BBIPASKEHHS

Crenens ¢ uensiM nokasareneM. IIpeoGpasoBanue IpOOHO-THHEHHBIX BEIPAKECHUH:
CIIOKEHHE, YMHOKEHHE, AeneHue. Areebpauyeckan Opods. [Jonycmursie 3HAUEHUS NePEMEHHbLX
8 OpobHo-payuonatvublx ebipadcenusix. Coxkpawenue areebpauveckux oOpobeil. Ilpuseoenue



anzebpauveckux Opobei k obujemy suamenamenio. [leticmeus ¢ areedpauveckumu OpodIMu:
CROJICEHUE, GLIYUMANUE, YMHOJICEHUE, OeleHUe, 8036e0eHIE 8 CINENEeHD.

IIpeobpazosanue 6uIpadicerutl, COOePAHCAUUX 3HaAK MOOYIA.

KpagpaTHbie KopHH

ApudnmeTnueckuil KBaipaTHBIH KopeHb. [lpeoOpazoBanue BBIpaKCHHH, COJIEPIKAIIHX
KBaZlpaTHBIE KOpPHM: YMHOJKEHHE, [ENeHHe, BBIHECEHHe MHOKHTENs H3-1I0J 3HaKa KOpHS,
GHECEeHUe MHONCUMENS OO 3HAK KOPHA.

YpaBHeHHS U HEPABEHCTBA

PaBencrBa

Yucnoroe papeHcTRO. CROVCTRBA YHCIOBBIX PABEHCTB, PABEHCTBO C MEPEMEHHOM.

YpasHenus

[TondaTHE ypaBHEHUS W KOpHA ypaBHeHMs. [Ipedcmasienue O pPAGHOCUILHOCHU
ypasnenuti. Qbaacme onpeoenenus ypacHenua (00.1acms QONYCMUMbIX 3HAYEHUT NEPEMEHHOT).

JInHeiiHOe ypaBHeHHe H ero KOPHH

Pemenne nuHEHHBIX ypaBHeHMH. Jluneunoe ypasuenue ¢ napamvempom. Konuuecmeo
KOpHell TUHeino2o ypagrenua. Peweniye 1unelinelx YpagHeHuti ¢ napamMempom.

KBagpaTHoe ypaBHeHHE U er0 KOPHU

Keagparuble ypaBHeHus. HemonHele KBajpaTHble ypaBHeHHs. JIMCKPHMHHAHT
KBagpaTHOro ypasHeHHs. @opMyia KOpHEH KBaapaTHOTO ypaBHeHHA. Teopema Buema.
Teopema, obpamnas meopeme Buema. Pemenue KpajgpaTHBIX YPaBHEHHI:HCIIONB30BAHUE
(GOopMyNEl IS HAXOXKIEHHUS KOpHeH, epaguueckuii memod peuwienus, Pa3NONCEHUE HA
MHOXMCUMENY, Nnoobop KopHell ¢ ucnoiwv3oeanuem meopemvr Buema. Konuuwecmeo ropneir
K6Aopamnoz0 YpaGHeHUs: 6 3AGUCUMOCIU 0M €20 OUCKPUMUHAHMA. buxkeaopamuble YPAGHEHUA.
Vpasnenus, ceodumole K TUHEUHbIM U KGAOpaAmHuIM. Keaopamusie YpaGuens: ¢ Rapavempom.

ApodHo-pauHoHaIbHbIE YPABHEHUHA

Pemrenvie npocTeduux IpoOHO-THMHEHHBIX YpaBHEeHUN. Peueniie OpoOHO-payuoHaIbHbIx
VPAGHEHU.

Memoowv pewtenua ypasrenui: Memoosl pAGHOCUIbHbIX NPE0OPAZOBAHULI, MEMOO 3AMEHbI
nepeMenHol, epaguueckuil Memoo. Flcnoabzosanue ceOUCME PYHKYUIL NPU PEulenuy YPasHenuil,

IIpocmetimue uppayuonaisHele ypasHeHus 6uod | f (r) =a, \/‘/' ()= \/g(x) i

Vpasrenus guoa o g Ypaeuenus ¢ yenwvix vuciax.

Cucrembl ypaBHeHHIH

YpagHenue ¢ JByMs IepeMeHHbIMH. JluHeliHoe ypaBHEHHE C ABYMS IepeMEHHBIMH.
[Ipsmasn xak epagudeckas unmepnpemayus TUHEIHO20 YPAGHEHUA ¢ O8YMS NePEeMEeHHbLMU.

ITonsTHE cucTeMBl ypaBHeHHH. Pelenue cucTeMbl ypaBHeHHI.

MeTomp! peleHds CHCTEM ITUHEHHBIX YPaBHEHH C JBYMS MEPEMEHHBIMHE: 2paguqecKutl
Memo0, Memoo CROACeHUL, METOI TTOACTAHOBKH.

Cucmembl TUHCTIHBIX YPASHEHUL C NAPAMETPOM.

Hepasencrpa

Yucnoseie HepapencTsa. CBoficTBa UMCIOBBIX HepaBeHCTB. |lpoBepka crnpaBenmBoCcTH
HEPABEHCTB IIPU 3aaHHBIX 3HAYCHMSX [1€PEMEHHbIX.

HepagencTro ¢ nepemennoi. CTporue v HeCTporue HepaseHcTBa. J6aacme onpedenenis
HepageHcmea (001acmy OONYCIMUMBIX 3HAYEHUT NePEMERNOTL).

Pemenue mTUHEHHBIX HEPABEHCTR. :

Ksaopamuoe nepagencmeo u e20 pewenus. Pewienue Keadpamubix HEPAGEHCME:
UCHONB306AHUEC CEOUCTNE U 2PAPUKA KEAOPAMUYHOU (DYHRYUL, MEMOO UNMEPEA106. 3anich
Peuerus Keaopamuoe0 HepaceHCnGA.

Pewenue yeavix u OpoOHO-payuOHATLHBIX HEPAGEHCME MENMOOOM UHMEPEATOE.

CucremMsbl HEPaBeHCTB




CHCcTeMBl HEpPaBCHCTB C OMHOHM TMepeMeHHOi. PermeHme cuCTeM HEPaBEHCTB C OJHOH
IepeMeHHON: JIMHeHHBIX, Kkeadpamuvix. VI300pakeHuwe pelleHHsl CHCTEMbl HEPaBSHCTB Ha
YHUCIIOBOM TIPAMOI. 3alUCh PEIICHU CUCTEMbI HEPaBEHCTB.

OyHKUNN

IHousaTHe GYyHKIHH

JlexapTOoBEI  KOOPAWHATHI HAa IUIOCKOCTH. DOpPMHUpPOBAHME  MNPENCTABIEHHMH O
METanpeIMETHOM TOHATHH «KOOpAuHATh». Croco0sl 3aiaHus (QYHKIWH: aHATHTHYECKHI,
rpaduueckuit, Tabnuaneiii. ['padux Qynxuun. [lpumeps! QyHKOHM, DOMydJaeMBIX B Mpolecce
HCCIECIOBAHNS PA3IMYHBIX PEaNbHBIX IPOLECCOB U PEUICHUS 3a1a4. JHa4eHUe (PYHKUHUH B TOUKE.
CeotictBa (QvHKUMA: 00JacTh ONpENEIeHHs, MHOMKECTBO 3HAYCHWH, HYIH, NPOMEXYTKH
3HAKOTIOCTOSIHCTRE, — YeMHOCMb/Hewemnocmy, TIPOMEXKYTKH  BO3pacTaHus M yOwIBaHud,
HarOoJbIlee U HANMEHBIIee 3HaueHus. Mccnenopanue QyHKIMH 110 ee TpaduKy.

IIpedcmasienue 06 acuMnmMomax.

Henpeprvignocms gynuryuu. Kycouno s3adannvle ghynxyuu.

JluneliHaa GpyHKIHUS

CpotictBa u rpaduk nuHeiiHOW dYHKIHKH. VYrIoBoH KO)GUIHMEHT MPSIMOH.
Pacnonoxxenue rpaduka nuHeHHONH QYHKIHM B 3aBUCMMOCTH OT €€ YIJIOBOro KoddduuueHTa u
cBoDOHOTO UieHa. HaxodicdeHue KOIPPUUUeHMOE TUHEUHOU PYHRYUU NO 3A0AHHBIM YCI0GUAM.
npoxoxcoerue NPAMOoU Yepes 06e MOYKU € 3A0AHHLIMY KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOT
uepes OAHHYI0 MOYKY U NAPALIEALHOU OAHHOU RPAMOL.

Kranparuunas gynkuus

CpoifctBa u rpaduk KBaapaThyHoM QyHKimu (napabona). [Hocmpoenue epagura
kgaopamuunou  Gynkyuy  no mouxam. Haxoxpenwe wuynell kBagpaTHuHo# (QyHKLIHH,
MHONCECNBA SHAYEHU, NPOMENCYIMKOG 3HAKONOCTNOAHCIMGEA, NPOMENHCYMKOE MOHOMOHHOCIMU.

O6parHas NpoNnopUHOHATLHOCTL

T~

n
Crolictea QyHKIMM y = ii(_y = —. I'unepboua.
X X

I'paguru ynkuuii. Ilpeobpazosanue epagura gyuxyuu y = f(x) 018 nOCMpPOEHUA
2pagpuxos QYHKYuL 6U0d y = af (kx + b)+c -

7 Y= ‘\/i;:_}’:{/’;: _1’=|."('|'
x+b

IlocnenoBaTeNbHOCTH U MPOrpecCHU

Yucnosass  MOCHENOBAaTeNBLHOCTE.  [IpuMephl  UYHMCIOBBIX — IOCTENOBaTETLHOCTEH.
Becxoneunsle mnocnenoBaTenbHOCTH. ApudMeTuueckas IpOrpeccHs U ee  CBoicTia.
TeoMeTpudeckas mnporpeccs. Popmyra o0ujeco wiena U CYMMbl B HEPEbIX UACHOS
apupmemuyeckon u 2eomempuieckou npozpeccui. Cx00auaaca 2e0Mempuyeckas npozpeccus.

PemeHue TeKCTOBBIX 3a1a4

3anaun Ha pee apudmernyecKkue NeicTBUA

Pemenue TekcTOBBIX 3a1a4 apudMerugeckum crocobom. Mcnonb3opanue Tabimi, cxem,
gepTexeit, IpyruxX CPesICTB NMPEACTABICHUS IAHHBIX TPH PEIICHHH 3a,1a4H.

3anaqu Ha ABUKEHHE, PA0OTY U MOKYNKH

AHanu3 BO3MOKHBIX CHUTyallMd B3aUMHOIO PACIIOIOKEHUsT OOBEKTOR IIPH UX JBHKEHUH,
COOTHOIIIEHHS 00BEMOB BBEITONHAEMBIX padoT MpK COBMECTHOH padore.

3anaum Ha YACTH, NOJIH, MPOLEHTEI

Pemenue 3a/1a4 HA HAXOMN/IEHHE YACTH YHCIA M YMCJIA 110 ero yacTu. Pemenue 3aiay Ha
nporeHTsl ¥ qonu. [Ipuvenenne nponopryii npu perenny 3aiay.

Jlormueckue 3axaun

Pewmerne gornyeckux 3anad. Peutenue 102udeckux 3a0ay ¢ noMouyblo 2pagos, mad.iuy.

OcHoBHBIE METO/IbI PelieHUs] TEKCTOBBIX 3aaa4: apudmeTndyeckui, anredpandecKuit,
nepedop BapHAHTOB. [lepsuunvie npedcmagieHus 0 OpPYeUX Memooax peuienus 3a0ady
(ceomempuyeckue u 2paguyecriie Menmoost).

CTaTHCTHKA U TEOpHsl BEPOATHOCTEH

I'paguru ynryuil y = a +



CraTucTuka

Tabmuyroe wu rpaduyeckoe NpeNCTABICHHE MAAHHBIX, CTONOYATBHIE ¥ KPYroBBIC
JuarpaMMbl, rpauki, IPUMEHEHUE AuarpaMm M rpad)uKoOB Ui ONMCAHMS 3aBUCHUMOCTEH
pealbHBIX BEIMYMH, H3BICYeHMe HHObOpMalMu U3 TaONWI, OHarpaMM U rpaduKoB.
OrnmcartenpHple CTATACTUYECKHE IOKA3ATENH YHCIOBHIX HaOOpOB: cpenHee apudmeTHueckoe,
MmeQuana, HauOoJIblIee W HauMeHblIee 3HaueHWs. Mepsl pacCceHBaHMS: pasMax, OUCHEPCUs U
cmandapmuoe omrIoHeHue.

Cryuaifgass W3MeHYMBOCTH. V3MEHUMBOCTH INpH H3MEpEHUSIX. Pewarowue npasuia.
3axonomepHocmit 6 USMEHYUBHIX GEAULUHUX.

Cayuaiinbie coOOBITHS

Cryyalinple ONBITHI (KCIIEPHMEHTHI), HJIEMEHTAPHbIE ClIydalHble COOBITHA (HCXOJEI).
BepostHocTH  3sieMeHTapHbIX  coOpiTuil. CoOBITHMS B CAYYaWHBIX OKCIEPHMEHTaX H
ONaronpHATCTBYIOILHE 1IEMEHTapHblE cOObITHS. BeposaTHOCTH cnyyalHBIX COOBITHH. ONBITHI C
PAaBHOBO3MOYKHBIMH IEMEHTAPHBIMH cOOBITHsIMH. Kiaccuueckue BEpOSTHOCTHBIE OIBITHI C
HCIIOJIb30BAHMEM MOHET, KyOukos. [lpedcmasienue cobeimuil ¢ nomowsio ouazpamm Jiiepa.
[Ipomusononooicnvle cobvimus, 00veouHeHue u nepecevenue cobvimui. IIpasuno crodcenus
seposmuocmen. Cnywaunvit  guibop. Ilpedcmasrenue oxcnepumenma 6 6ude Oepesa.
Hesagucumvle  cobvimust. Yunooicenue — geposmuocmeti  He3aguUCUMbIX  COOBIMUIL
Ilocnedosamenvubie Hesasucumole ucnoimanua. llpencrapienue 0 He3aBUCUMBIX COOBITHIX B
KHU3HH.

Demennibl KOMOUHAMOPUKU

Ilpasuno ymwoowcenus, nepecmanogru, Gaxkmopuan uucia. Couemanus u YUCLO
cowemanuti. Popmyna wucna covemanuil. Tpeyeonwnux Ilackans. Onvimbl ¢ 6OIBUMUM YUCTOM
DABHOBOZMONCHBIX  INCMEHMAPHBIX  COObIMULL.  Beiwucienue eepoamuocmei 6 ONbIMAX ¢
npumenenuem  komounamopnux  @opymyn.  Henwimanus  Bepuynnu.  YVenex u  ueyoaua.
Beposmuocmu cobvimuii @ cepuu ucnvimanuii bepryau.

CayuaitHoie eUYUHbI

3naxomemeo €O CAYHAUHBGIMU  GENUYUHAMU HA  NPUMEPAX KOHEYHBIX OUCKPEMHbIX
cayuatinelx eeauvun. Pacnpedenenue sepoamuocmei. Mamemamudecrkoe oxcudanue. Ceoticmea
mamemamuyecko2o oxcudanus. ousmue o saxone borvuux vucen. Havepenue geposmuocmeil.
IIpumenenue 3arOHG OOILWUX HUCEL G COYUONOSUU, CMPAXOBAHUU, 6 30PABOOXPAHCHUL,
obecnevenuy 6e30NACHOCMUY HACEIeHUS 6 YPe36bINALINBIX CUMYALUSX.

I'eomerpus

Ieomerpuueckne Gurypor

Durypel B reOMEeTPHU U B 0KPY:KAI0MEM MHpe ‘

['eomerpuueckas durypa. PopMHPOBAHKE [IPEACTABICHIH O METAIIPCAMETHOM [OHATHH
«urypay.

Touxa, nunms, oTpe3ok, mpsAMas, Iyd, JOMaHasl, II0CKOCTE, YroJl, OHCCEKTPHCA yITid U ee
CBOWCTBA, BUb! YIJIOB, MHOTOYTOJBHUKH, KPYT.

Ocepag cumMeTpus reomMeTpryeckux Guryp. LlenTpansHas cCHMMETPHS TEOMETPHYECKHX
(uryp.

MHoroyroJsHuKH

MHOroyroneHuK, €ro 937E¢MEHTBl H €ro CBOHCTBA. PacrmozHaBaHue HEKOTOPHIX
MHOTQYTOIBHHKOB. BuINYRIbIe U HeGhINYKIbIE MHO20V 016 HUKY. [IPABHIIBHBIE MHOTOYTOJNEHHKH.

Tpeyronenuxu. Beicota, Memuana, OHCCEKTpUCA, CPEAHSS JIMHHSA TPEYIrOJNLHHKA.
PapHoOeApeHHbIH TPeyronbHUK, €r0 CBOIMCTBA W NPU3HAKH. PaBHOCTOPOHHHI TPEYrONbLHUK.
IIpAMOyroneHefi,  OCTPOYTONLHBIH, TYMOYrONBHBIH  TPEYrOJABHHKHA. BHEIIHHE  YIJIbI
TpeyroipHuka. HepaseHCTBO TpeyronbHUKa.

Yetplpexyronsauku. IlapamnenorpaMm, pom0, MpAMOYTONBHUK, KBaApaT, Tparneuus,
papHOOenpenHas Tpanenys. CBoifcTBa U IIPU3HAKHA NapajlienorpaMma, poMoa, MpsAMOYTOILHUKA,
KBajpara.

OxpyKHOCTE, KPYT



OKpy>KHOCTB, KpYyT, HMX 3JEMEHThl W CBOHCTBA; LEHTPAIbHBIE M BIIHCAHHBIE YIJIBL
Kacatenpnas u cexyuyas X OKPYIKHOCTH, ux cGoicmed. BrycanHple W ONUCAHHBIE OKPYIKHOCTH
JUIsL TPEYTOJIbHUKOB, Yemblpexy20ibHUK08, NPAGUNbHBIX MHO20Y20bHUKOG.

I'eomerpuueckue Gurypel B npocrpaHcrse (00beMHBIC TeJ1a)

Mnuoeozpannux u e2o anevenmel. Hazeanus MHO20ZPAHHUKOG C PA3HBIM NONONCEHUEM U
Koauwecmeom epawetl. IlepBuyHBIE MpPEACTABNEHMS O IHUpaMule, Napaiienenurene, mpuMe,
chepe, mape, TUIHHAPE, KOHYCE, UX ITEMEHTAX U IPOCTEHIINX CBOMCTBAX.

OTHomEeHUS

Pagencreo puryp

CRo¥icTBa paBHBIX TPEYTOILHUKOB. [Ipu3HaKy paBeHCTRA TPEYTONLHUKOB.

IMapanaenbHOCTH NPSMBIX

[lpu3Haky M CBOMCTBa NapaUIeNbHBIX OPAMBIX. Axcuoma napaiiervHocmu Esktuoa.
Teopema Daneca.

IMepneHauKyIsIPHBIE NPAMBIE

ITpsamoit yroa. Ilepmenmmxymap k npsamoil. Haxnmonnas, npoekums. CepeIuHHBIHM
LEPIEHIUKYJIAP K 0Tpe3Ky. Ceouicmesa u npusHaxu RepreHOuKyIaspHOCIIU.

Hooobue

IIponopyuonanvuvle ompesku, nooobue @gueyp. Ilooobuevie mpeyeorvruky. Ilpuznaku
nodobus.

B3aumHoe pacnosozeHne NpsMOH U OKPYKHOCTH, O8YX OKPYICHOCMEH.

M3mepeHnss M BEIYHCICHHA

Beauunnbi

[lonstue BenuuuHel. [auna. M3mepenue nnuHel. EnuHUIE! M3MEPEHUS IHHBL
Benuumnba yria. I'pagycHas mepa yria.

[lomsTne o momanu Iockod GuUrypel W ee cBolcTBax. l3mepenuwe mmouaneii.
EnuHune: u3MepeHus naomany.

[Tpencraenenue 06 odreMe u ero croicTBax. Mamepenue o0rvema. Equanne nzmepenus
00BEMOB.

M3mepenusi U BLIYHCIEHHS

WHCTpyMEHTBI IS H3MEPEHHH M IOCTPOSHMH; W3MEPEHUE W BBIYMCIICHUE YIVIOB, AJIUH
(paccTosHuil), nnomanei. TpUroEOMETpHUECKHE (DYHKIHHM OCTPOrO YIria B IPAMOYTOIBHOM
TPEYrOJbHUKE [puzoHoMempuveckue @GYHKyuy mynozo yeid. BBIUUCIEHHE 3JIEMEHTOR
TPEYTOJIbHUKOB C HCIIOIB30BAHHEM TPUIOHOMETPHYECKUX COOTHOIIEHHH. DOpMyINbl mmouaiu
TPEYroJbHUKA, I[1apajUIeNIorpaMMa M €ro YacTHBIX BUIOB, (GOPMYJBl JAIHHBI OKPYKHOCTH H
wiomany xpyra. CpaBHenue u uraucnenue rnuomanei. Teopema [Tudaropa. Teopema cunycos.
Teopema KocuHycoa.

Paccronnus

PaccrossHMe MeXIy TOUKaMH. PaccTosHHe OT TOYKM JO HPAMOM. PaccmosiHue medcoy
uzypamui.

I'eomeTpuyeckune mocrpoeHust

['eomeTpHYeCKHE TOCTPOCHHS IS HIUTKOCTPALIMK CBOHCTB FeOMETPUIECKUX QUryD.

WMucTpyMeHTEl A8 IOCTPOCHMM: LMPKYJIb, JUHEHKAa, YIONbHHMK. [Ipocmetuiue
ROCMPOEHUA YUpKyIeM U JUHEUKOU: NOCMPOoeHue Ouccekmpucol yeid, HepReHOUKYIIpd K
NpAMOU, yend, pagHo20 OUHHOMY,

Ilocmpoerue mpey2onbHUKOE RO MpPeM CIOPOHAM, 08YM CHOPOHAM U Y2IV MeNCOY HUMU,.
CMOpoHE U OBYM NPUNEAHCAUYUM K Hell Yeaam.

Henenue ompesxa 6 OQHHOM OMHOUIEHU.

I'eomerpuyeckne npeodpazoBaHus

IIpeobpazopanus

[Tonsitne  npeodBpazoeanus.  [lpencrarneHne 0 METANpeAMETHOM  IOHATHH
«mpeobpazopauuney. [{odobue.

JBu:kenHs



Ocesast W HeHTpallbHAs CUMMETPUS, NOGOpOm u napaiieivhuill neperoc. Kombunayuu
OGUIICEHULL HA NIOCKOCMU U UX CGOTICMB.

BexTopbl H KOOPIMHATHI HA MIOCKOCTH

BexTopnl

[lonsTHe BeKTOpa, AEHCTBHS Hal BEKTOPAMH, MCIONB30BAHHE BEKTOPOB B (H3HKE,
PasnoxHcenue GeKmopd Ha COCMAGIAIOUfIE, CKATAPHOE NPOU3BEOeHUE.

Koopmunarsl

OCHOBHBIE TIOHATHS, KOOPOUHAMBLL — GEKMOPd, PACCIOSHUEC — MENCOY  MOUKAMU.
Koopounamer cepedurnvl ompesxd. Ypasrenus guzyp.

IIpumenenue 6exmopos u KoOpoOuHam OIS PeuweHus NPOCMeUUlux 2eoMempuieckux
3a0au.

Hceropust MaTeMaTuKu

Bo3nuxnogenue mamemamuky Kax HAYKu, amanel ee paszsumus. (JcHosHwie pazdenvl
mamemamury. Boloaiowuecs mamenamuxy 1 ux 6r1a0 8 pa3gumue HayKu.

becroneunocms MHONCECMBU NPOCMbIX Yucel. Hucaa u OnuHbl ompe3kos. Payuonaivrule
wucaa. Ilompedbnocms 6 uppayuonatonsx wuciax. [ixona Iugaeopa

3aposcoerue areebpur 6 nedpax apugmemuru. An-Xopesyu. Poxwoenue OyxGeHHOT
cumeonuxu. 1. @epma, @. Buem, P. [Jexapm. Hemopus 6onpoca 0 HAxXodcoeHuu Gopmyn Kopuei
anzebpauyeckux ypasueruu cmeneneti, donvuinx vemoipex. H. Tapmanes, [xc. Kapoano, HX.
Abenw, 3. I'anya.

[Tosagnenue memoda kKOOPOUHAM, NOZCOLAIOUIE20 NEPEEOOUMb 2EOMEMPULECKUE 0OBEKMbL
Ha A3k areedpel. Tosasrenue cpaguros hynryui. P. [lexapm, 11 @epma. llpumepnl paziuunsix
cucmem KoOpOuHam.

3aoaua Jleonapoo ITusanckoeo (Qubonayvu) o kporuxax, wucia Pubonauuu, 3adaua o
uiaxmamuoil 0ocke. CX00UMOCHb 2e0MeMPULECKOU NPO2PeCCUL.

Hemoru meopuu seposamnocmetl. cmpaxosoe oeno, asapmusie uepwl. I Pepma,
E.Illackane, 4. bepryaau, A.H Koavoeopos.

Om 3emneoenus x ceomempuu. llugacop u eco wxora. @arec, Apxumed. ITnamon u
Apucmomens. [locmpoenue npagiienslx MH020y20.161uK0S.  Tpucceryus yeaa. Keaopamypa
kpyea. Yosoenue rkyba. Hemopua wucra m. 3onomoe cevenue. «Hauana» Eexnuoa. JI Diinep,
H H Jlobauescrui. Hemopua namozo nocmyiama.

Teovempus u uckycemeo. I eomempuueckue 3ax0HOMePHOCTNU OKPYICAIOULE20 MUPA.

Acmponomus u 2eomempus. Imo u kax ysuanu Anaxcaeop, Spamocgen u Apucmapx o
pasmepax Jlyuor, 3emnu u Coanya. Paccmoanus om 3emau do Jlyner u Coawya. Hzvepenue
paccmoanus om 3emiu 0o Mapca. :

Ponv poccutickux yuenwix 6 paseumuu mamemvamuxy: JI. Diep. H.H. Jlobawescrui,
I1.J1 Yebvues, C. Kosarescras, A.H. Koawozopos.

Mamemamura ¢ paseumuu Poccuu: Ilemp I, wikora MamemMamuyeckux u HAGUIAYKUX
Hayk, passumue poccutickoeo paoma, A.H. Kpeinos. Kocmuveckas npoepavma u M.B. Kendviu.

S5 kaace. MaTemaTuka. (5 yacop B Hexenio, Bcero 170 wacoe B rom)

' Ne Tema (pazaen) Koa-go | Bocnurateasupiii KOMIIOHEHT, MOAYAb NPOrPAMMBI
m/u | mporpaMMbl  4acoB socnuTanus «IlIKoabHbII ypoi»
1 Harypanbheie uncna | 20 o (QopmupoBaHUE MOTUBALUHU H3Y4CHUA
[2 lCroweme fi 33 MAaTeMaTHKH,  TOTOBHOCTH M cnocoﬁﬁocni
i BLIYHTAHUE 1 yYannuxcs K  CaMOpa3sBUTHUIO, MOCTPOEHUIO
HaTypalibHbIX Yucen HHUBUYAIBHON TPAECKTOPUH U3YVUCHHUA
3 | YMHOXKEHHUE U IeneHue SH/ HpeamMeTa;




A HATypaIbHbIX HHCen | o (hOopMHpOBaHHE Y YUAIIUXCS CIOCOOHOCTH K
4 | OB6IkHOBEHHDIE APOGH 18 OpraHy3anuy CcBoed yueOHOH NesaTe/lbHOCTH
. II0CPELCTBOM OCBOEHUS JIMYHOCTHEIX,|
5 | HecaTtuunsie apobu 48 Pl ’|
e (R [103HABaTENbHBIX, pPEeryATUBHBIX u
6 | Iloeropenue 14 KOMMYHHKATHBHBIX YHHUBEPCAbHEIX|
yueOHBIX ICHCTBUIA; !
‘ » (dopMupoBaHUE MpeICTaBICHUMA 0|
|
‘ MaTeMaTHYECKOM S3BIKE; I
e OBJIAJICHUE dopManbHbIM arnrapaToM
|
OYKBEHHOT'O HCUNC/ICHHS;
« (opMmupoBaHHE y yuamuxes
MaTeMaTHYeCKOro alapara peleHus 3a1ay c|
[IOMOIIBIO YPaBHEHMUIA.
Beero: 170
6 kiace. MaremaTuka. (5 yacoe B Heneio, Beero 170 9acos B roa)
P . I e N S P TR e e e
' Ne Tema (pazapen) | Koa-po | BocmaraTeabHbli KOMIIOHEHT, MOAY JIb NPOrPAMMbBI |
‘n/n NporpamMmbI | 4acoB BocnuTannsa «llkonbHbIH ypor» |
1 |HdenuMocTs 17 e  OBJIAJCHHE MATEMATHUYECKHM S3LIKOM U
METRAIDHGIR AL arapaToM Kak CpeJCTBOM ONUCAHHSA U
2 |OBsikHOBeHHbIE 1pofHU 38 UCCIEI0BAHMS OKPYIKAKOLIEr0 MUPA;
i T e OBIaJcHHE HOPMATBHBIM ANMapaToM OyYKBEHHOIO
3 |OtHoweHus u 28
HCUHUCIIEHUS;
NPONOPLMH )
8 G LE e (OpMHpPOBAaHHE ¥ YYAIUXCH MATEMATHYECKOTO
4 | PaumonanbHele Yrcna 70 anmapara peLreHus 3a1ad ¢ TOMOMBIO
H JI€HCTBUA Hal HUMH yPaBHEHHUIA.
S5 |Ilosropenue 17 !
Beero:| 170
TemaTn4yeckoe nIaHUPOBaHHE
7 kanace I'eomerpus (2 yaca B Heaero, Beero 68 uacos B roj)
—T —_— —
Ne  Tema (pasnen)  Koa-so | BocnuraTeasHbIi KOMIIOHEHT, MOAYJIb IPOrPaMMBbl |
n/n IIporpaMmal 4acoB BocnuTaHus «lIkoasHbIH ypok»
A= o SR
Il }HpOCTGI\/‘IU_IHe 15 e DOPMHPOBAHKE Y YYALUMXCS TOHATHSA
 TCOMETPHYECKHE FEOMETPHYCCKHX d)Plep Ha IMJIOCKOCTH U B [

GbHUrypeI ¥ HX
CBOMCTBA

NPOCTPaHCTRE;
® pa3BHUTHE FEOMETPUYECKOH «peumy,



NPOCTPAHCTBEHHOrO BOOOPAKEHHS W TOTHYECKOTO
MBILLJIEHH;
® OBJIAJEHHE CHCTEMOH MaTeMaTHYECKHX 3HAHMII,
YMEHHH W HaBbIKOB, HEOOXOANMBIX AMs pellleHUs
3824 MOBCEAHEBHOM KU3HH, M3YUSHUT CMEKHBIX
JUCLANIUH

o (GOPMHUPOBAHME  MaTEMATHYECKOTO cmn;‘;
MBIIITCHUS,  BKIHOYAKOMEro B ceds
MHAYKIHIO M JeAyKOuio, 0000IieHue W,
KOHKPETU3aLMI0,  aHalW3 W CHUHTE3,
K1accuGUKAMIO U CHCTEMATH3AlUIO,
abcTparupoBaHue U aHAJIOTHIO;

o npuobperenne HaBBIKOB 9ETKOTO|
BEINONTHEHNST MAaTeMaTHYeCKUX 3alucel;

 BOCTIHTAHUE TBOPYECKOrO CTHJIA MBILLIEHU,
BKIIIOYAIONIEr0 B ce0i COOOPA3HTEIBHOCT,

IIaME[TI),|

HaOJIIOJaTeIBHOCTE,  XOPOLIYIO !
OCTpBIi ria3oMep, (danTazmo,
BHUMATEJIbHOCTE;

* BOCIHMTaHME TIPHBBIUKM K CaMOIPOBEPKE,
O JUUHEHHS CBOUX neHcTBUM

IOCTABIIEHHOM 3a71aue, NOBEIEHHS HAYaTOH
paboOThHI 10 KOHIA |

7 knace. Anrebpa. (3uaca B Hegero, Bcero 102 yaca B roa)

- 2 | TpeyroneHuKH ! 18
| |
| |
|
|
3 llapannensHele i 15
npsimele. Cymma |
| YIVIOB TPEYTOIbHEKA.
4 | OKpyXKHOCTb H KDYT. 15
| I'eomeTpuyueckue
1 [HOCTPOCHHUS
TS P b i |
5 |IloBropenue u 5
| CHCTEMAaTH3aI[UA
. y4ebHOro mMarepuasna
!
|
L B e e Y
Bcero: 68
e —
Ne Tema (paszaen) | Kon-go
n/u NPOrPaAMMBbI 4aCoB
e il Y - S Wi i 5
‘ 1 ‘HOBTOPBHHGH 6
| cUCTEeMAaTH3aLHs
| yuedHoro marepuana.
2 Jludelinble ypaBHEHMs! 12
| C OOHOH NepeMeHHOM
3 ‘Llenme BBIPAsKEHHS 50
|
|

BocnuraTeapHblil KOMIOHEHT, MOAYJIbL NPOrPAMMBI
BocnuTanuga «llKkonbHbIH YpoKk»
BOCIIUTAHKE KyJIbTYDBI JIMYHOCTH,
OTHOIIEHHE K MaTeMaTUKe Kak K 4YacTu
00LIeYeN0BEUECKON KyIBTYPHI, UIParoLIei
0c0o0YI0 poilb B OOIIECTBEHHOM Pa3sBUTHH;

(popMHpOBaHNE KYIBTYPHI BBIUUCIEHUIT; 5
|

e pPa3sBHTHE JIOTHYECKOTO M KPUTHYECCKOTO
MBIIIIICHMSA, KYJIBTYPBl PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

» (OopmMHpOBaHUE KauecTB JUYHOCTH,|
00eCIEeYHBAIOIINX COLHATIBHYIO|
MOOMJIBHOCTE,  CHOCOOHOCTh  MPUHUMATH
CaMOCTOSTENBHBIE PEIICHUS;

» (hopmupoBaHue KauecTB JIAYHOCTH,

HEOOXONUMBIX YENIOBEKY /IS IOJHOIECHHOMI
JKU3HM B COBPEMEHHOM  o0L1ecTBe,



4 | DYHKUHMH

5 | Cucrembl IHHEHHBIX
YPaBHEHUH C JABYM3
NEepPeMEHHbIMH

6 |IloBropeHue u
cucTeMaTH3aLusA
maTtepHana

|

w |

CBOMCTBCHHBIC MaTeMaTHU4eCcKoOM
JIESITEJIBHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTY UK, i
o (OpPMHPOBAHME MPUBHIYKK K CAMOIMPOBEPKE,
MIOJYHHEHUS CBOMX JeicTBU
TIOCTaBJICHHON 3ajaye, JOBENCHMS HAdaToH
paboThl 10 KOHIIA.

e (opMHupoBaHUe QYHKIHUOHAIBHOU IPAMOTHOCTH;
o (QopMHUpOBAHHE MOHUMAHUA QYHKIIHH KaK
BaXKHEHIIEH MaTEMATHUYECKON MOAETH A4
OIMCAHUS IIPOLIECCOB U ABJICHUH Oprn{a}omerd
Mupa; |
e IIpUMEHEHHE (PYHKLHOHAIBLHOTO A3bIKA IS
ONMCAHNUS M HCCIIEIOBAHMS 3aBUCUMOCTEHN
MeXIy (U3NYCCKUMH BETMUYHHAMMY,

* Pa3BUTHE Yy OOYUAIOIIUXCS YMEHHUS |
HCIONB30BATH pa3HH'—IHBIe SA3BIKHM MAaTEMATHKHA |
(cmoBecHEBIH, CUMBONMHYECKUH, rpaduyuecKkuil); |

e BOCITHTAHHE AKKYPATHOCTH IPH TIOCTPOSHHH
rpaduKoB QyHKIMH.

e BOCIIMTAaHHC KYJIBETYPEI JII/P‘{HOCTI/IJ

OTHOLIEHHE K MaTeéMaTHKe KaK K 4YacTu
00LIEeUEI0BEUECKON KYJIBTYPBl, MUIPAOLICH
0c00YI0 pOJIb B OOIECTBEHHOM PAa3BUTHH;

» (DOpPMUPOBAaHHE KyJIbTYPhI BEIYHCICHHH;

e DasBUTHE JIOTMYECKOIO M  KPUTHYECKOIO
MBILIIEHUS], KYJIbTYPbI PEYM, CTIOCOOHOCTH K
YMCTBEHHOMY IKCIIEPUMEHTY

o (popMHupoBaHUE KayecTs JIMYHOCTH,
ofecrneunBarO X COLAAIBHYIO
MOOMIBHOCTh, CHOCOOHOCTH NPUHUMATH
CaMOCTOSTEIBHBIE PELIECHUS;

» (opMmupoBanue Ka4ecTB JTMYHOCTH,

HEOOXOMMMBIX YCIOBEKY A/ MOJHOICHHOM
JKHU3HHU B COBPEMEHHOM oduiecTse,
CBOMCTBEHHBIC MaTeMaTHYECKOH
NEATEIBHOCTH: SCHOCTH U TOYHOCTH MBICIIH,
WUHTYHUIINH;

e (OpMUPOBAHME MPHUBLIYKH K CaMOMPOBEPKE,
NOAUMHEHHS CBOUX JercTBul
IOCTaBJIEHHON 3adadye, HOBCACHMS HadaToM|
padoThI 10 KOHIIA. |

— — e =

PazeuTHe nmo3HaBaTeIpbHOTO HHTCpPECA M0 MAaTEMATHKE. |

Bcero:

102




!.NQ Tema (pasznen)
n/n MporpaMmbl

b et

1. | Ilosropenue kypca 7 |

[
| KII |

2

IlogoOue
| TPEYrOJbHUKOB

4 | Pemenue
IPSIMOYTOJIBHBIX
TPEYTOIBHHUKORB.

T, ) 1
YeThIpeXyrONbHHKH

3

2

| Koa-Bo
' qacoB

B

14

8 kiacc. 'eometpus. (2 yaca B Hexe110, Beero 68 wacos B ron)

BocnurareabHblil KOMIOHEHT, MOAY/Ib MPOrPAMMbI

pocnuTanus «llkoabHbIi ypok»

e & 4

o0yvaromuxcs
BOOOp@KEHHSI U

pasBHUTHE y
[IPOCTPAHCTBEHHOTO
JOTHUECKOT0 MBILIITEHUS Iy TEM|
CUCTEMAaTHYECKOrO0  M3Y4YEHUsI  CBOMCTB
ICOMETPUYECKUX QUTYpP HA IITOCKOCTH;

pasBUTHE '€OMETPUYECKOM MHTYULINH;

(GopmupoBaHue aOCTPAKTHOTO MBILILICHMS;

Pa3BUTHE Y y4YalUXCA IPAMOTHON YCTHOW U
IIMCbMEHHOM peun;

BOCIIHTaHUE aKKypaTHOCTH, HACTOMYMBOCTH
W OPraHU30BAHHOCTH TIpH IIOCTPOSHHU
reOMETPUYECKUX YepTEeiKeH. |

(opMHpOBaHHEe MAaTEMaTHYECKOIO  CTUIIS
MBIIINECHUSA, — BKIIOUAIOMEro B cels|
MHIYKIHIO B AeOyKUHI, obobmenne I/I'
KOHKPETU3ALHUI, aHalu3 WU CI/IHTGB,i
KIaccUQUKAlMI0 W CHCTEMAaTU3aLUIO,
adCTparipoBaHue U aHAIOTUIO; |
npuodpeTeHne HaBBIKOB YETKOTO,
BBITIOJIHCHUSI MATEMATHUECKUX 3aITUCEH. !

BOCIIUTAHUE TIPUBBIYKU K caMonpOBepKe,'
MMOJUHHEHHUS CBOMX JCUCTBHH
[IOCTABJICHHOM 3aja4ye, JOBCICHUSA HAUaTOM
paboTh! 10 KOHIIA.

BOCTIMTAHHE TBOPUYECKOT O
MBILIJIEHUSI,  BKJIIQYAIOIICTO
CO00pa3UTeNbHOCTh, HAOII0IATEIBHOCTD,)
XOpOUIYK0  MaMsTh, OCTPBIH  Iu1azomep,
(panTaznio, BHUMATEIbHOCTE. |

CTHIA
B cebsa

i
MHOTOyronbHHKH . ‘
Jlnowans
' MHOTOYTONBHHKA
6 IloBropenue u
CHCTEMATH3ALIUSA

y4eOHOro Marepuana

—

10

3

|
!
GopMupOoBaHHe y yHAITHXCS IPEACTABICHU O |
reOMETPUH KaK YacTH OOINEeYenoBeYeCKOd |
HAYKH U KYJIBTYDBI,
e BOEHHO-MATPUOTHYECKOE BOCIUTAHHE
yualuxcs: CoOODIIeHHEe HCTOPHYECKHX
JIAHHBIX, [I0KA3BIBAIOIINX POIIb YUEHBIX —
MaTEMAaTHKOR,
e BKJIAJ OTCYECCTBEHHBIX YUYEHBIX B Pa3BUTHE



T€OMETPHUH.

Ne
n/xu

Tema (pazaen)
IpOrpaMMbI

— =
| Kon-Bo
l 4aCcoB

L R ey

8 xmace. Anrebopa. (3yaca B Heesnw, Beero 102 yaca B rop)

BocnurarebHBIH KOMIOHEHT, MOIYJIb IPOr PAMMBI |

-

pocnuTaHuA «IKONBHBIA YpoKr» '

Panuonansnsie
BbIPaXKEHUS

|

= |

o (pOpMHUPOBaHKHE UHTEPECA K U3YUCHHUIO TEMBI H
JKeTaHUE TIPUMEHSTH [T0TyYeHHbIE 3HAHUS B
YU3HUA;
o (QopmupoBaHKe yMeHUS HOPMYIUPOBATE
COOCTBEHHOE MHEHHUE;

o (HOPMUPOBAHKE YMEHHUS INIAHUPOBATH CBOH :

JEHCTBUS B COOTBETCTBUH C yueOHBIM !
3a/1aHUEM;

* Pa3BUTHE HABBIKOB CAMOCTOATEIRHOHN paboTEl,

TOTOBHOCTB K CaM000pa30BaHHIO U PEeICHUIO

TBOPYECKUX 3a]a4;

¢ (opMHpOBaHKHE OTBETCTBEHHOTO OTHOLIEHUS K

00y4eHHIO;

o (POpPMUPOBAHME YMEHUS IIPEICTABIATE PE3yIbTaT

CBOCH MeATeNbHOCTH, 1

e (hopMupoBaHHE YMEHUS KOHTPOJIUPOBATH
npolece yqedbHoH 1 MaTeMaTHIeCKON i

JEeSTETLHOCTH;
o (opMHpPOBaHHE CIIOCOOHOCTH OCO3HAHHOTO
BBIOOpA ¥ MMOCTPOCHUS AambHeHeH

WHIUBUIYAIBLHONA TPACKTOPHH; '

» (OPMHPOBAHHE YMEHHS COOTHOCHTH

MIOJIYYEHHBIH Pe3yJIbTaT C MOCTaBIEHHON
LENBIO;

e (hopMUpOBaHHE LETOCTHOIO MHPOBO33PEHMS,
COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO
pa3BUTHA U HAYKH OOIIECTBEHHOM MPAKTHKH.

KBapnparHele KopHH,
NeHCcTBUTENbHbIE

L]

ey L

BOCIIUTAHHUC KyJIBTYpPBI JUYHOCTH,
OTHOLIEHHE K MaTeMaThKe KaK K 4YacTH
00LIeUEIOBEUECKON KYJIBTYPBI, HUIparoImei
0c00YIO POJb B OOUIECTBEHHOM Pa3BUTUH; |
hopMUpOBaHUE KyNbTYPBl BEIUUCICHUH; ;
pasBUTHE JIOTUYECKOTO M KPUTHYECKOTO
MBILIIEHHA, KYJIBTYPBl pEUH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY; |
hopmupoBanue Ka4yecTB JIMYHOCTH,
00ecIeynBaroLInX COLMANIBHY KO
MOOMIJIBHOCTb, ~ CIIOCODHOCTb  [IPHHUMATH




CAMOCTOSITE/IbHbIE PELICHUS;

» (OpMHpOBaHHE KauyecTB THYHOCTH,|
HEOOXOAUMBIX YeTIOBEKY [JIA IIOJHOLEHHOMH
KU3HH B COBPEMEHHOM  O0OLIecTBe,
CBOMCTBCHHBIE MaTeMaTH4YeCKOH
JIEATEbHOCTH: SICHOCTU M TOYHOCTH MBICIH,
MHTYHILIWH;

* (GopMUpOBaHKE TPUBBIYKU K CAMOIIPOBEPKE,|
11O/ TYHHEHHISA CBOMUX JEeHUCTBUMN
IIOCTABJICHHOMN 3aja4e, DOBEAEHMs HAdaToM
paboThI 10 KOHLIA.

* QOpMHpOBaHNE IOHUMAHKA YPABHEHHUS KAK
BaKHEHIIEH MaTeMaTH4YeCKOi MOIEIH JUist
OIMHUCAHUS U M3y4YEeHHs pa3HOOOPa3HbIX PeanbHbIX

CHTYaLUH; ;
e IPUMEHEHHE aNllapaTa YPaBHeHHH sl peleHus
Pa3sHOO0pa3HbIX 3324 H3 CMEIKHBIX [IPEIMETOB,
MIPAKTHKU;
e PA3BHUTHE OCHOB JIOTHYECKOTQ, 3HAKOBO-
CHUMBOJIMYECKOTO H alTOPUTMHYECKOTO MBIILIEHHS];
» fopMHUpOBaHHE YMEHHI 1eliCTBOBATE IO w
32JAHHOMY alTOPHTMY W KOHCTPYHPOBAThL HOBBIE,

v, B e

\
e AN el O o=l o e UL

9 kaace. Anredpa. (3uaca B neneo, seero 102 gaca B rox)

BocnuTaTenbHBIH KOMIOHEHT, MOAY /b IPOTPAMMBI

|
BocnuTanud «llkonbHbIil ypox» 4
i

JeHn 3HaHuA

e L . -4

» (opmupoBaHue (YHKIHOHATBHOI
IPaMOTHOCTH;
e (dopmMHUpoBaHUE MOHUMAHMA (YHKIUH KaK
BaXKHEHIIIEH MaTeMaTHYCCKOH MOJeIH 114 ‘
OIHCAHMS ITPOIIECCOB U SBJIICHUH OKPYIKAKOIIEro
MHDA;
e IIpUMEHEHHE PYHKLMOHAIBHOTO S3bIKA IS
ONMCAHMS H UCCIIeTOBAHUA 3aBUCUMOCTEIH
MEKITY QUINYECKUMHI BEIHYHHAMHE, i
*  DPAa3BHTHE Y O0YYAKOMIMXCSI YMEHHUS
HCTIONB30BATE PA3THUHLIC A3bIKH MATEMATHUKH |
(CIIOBECHEIN, CUMBOIMYECKHI, Tpahuyeckuii); |
* BOCIHUTAHHE aKKyPaTHOCTHU IIPH IIOCTPOCHHH
rpapukoB GyHKIHA

== -— —

3 | KeanparHbie 26
ypaBHEHHSL.
4  TlosropeHue u [z
 cMcTeMaTH3aLIMs
1 | yueBHoro marepuana.
Beero:| 102
No Tema (pazaen)  Koa-so
n/n NPOrpaMMblI . 4acoB
1 IloBropenue 3a Kype | 2
8w
SIS i STEN
| 2 |Kpagpatuunas 24
QyHKIHS ‘
| |
\
|
i
|
|
! |
|
i
1 ‘ | i
k ‘ '
== ! i N l =l )
3 | YpapHeHus u 12
e =l o

» (hOopMUPOBaHHE TOHUMAHUS YPABHEHHS Kak



i "
'HEpaBEHCTBA C OJHOH '

BaYKHEHILIEH MareMaTHUYeCcKOH MOIenu I

IepEeMEHHOH | OINMCAHUS M H3YUEHUS PaA3HOOOPa3HBIX
4 | YpaBHeHHA U 16 peallbHBIX CHTYaIHi;
HEPaBCHCTBA.C IBYMS | o TPUMEHEHHE almapara YpaBHCHHEA  JUIg
| |mepemeHHBIME l pemieHus ~ pa3sHooOpasHBIX  3anay 1/13}
5 |Apugvermueckasm | 15 CMENHBIX MIPEAMETOB, NIPAKTHKH; '
reoMeTpHIecKast | e PAa3BUTHE OCHOB JIOTMYECKOIr0, 3HAKOBO-
IPOrpecCHH ‘ CHMBOJIMYECKOIO M aJITOPUTMHYECKOI0
‘ ‘ MBIIICHNS;
- o (QOpMHpOBAHME YMCHHH JEHCTBOBATH no‘
! 38JIAaHHOMY allTOPUTMY M KOHCTPYUPOBATH
i HOBBIE. '
| e _ el
6 | DIeMEHTHI 13 o (dopMupoBaHNE (UHAHCOBOH I'PAMOTHOCTH,
| KOMOHHATOPUKY K YMEHHSI BOCIPHHHUMATE W KPUTUYCCKH
TEOPHS BEPOATHOCTH | AHAJIM3UPOBATH HHGOPMALHIO,
[IPEICTABIEHHYIO B PA3JIMUHBIX hopmax; |
e TMOHHMMAHWE  BEPOSITHOCTHOIO  XapakTepa
MHOTHX pealbHBIX 3aBUCHMOCTEH; ‘
o IIPOU3BEICHUE IPOCTEHLINX BEPOATHOCTHBIX
pacyeTos; .
e OCYLIECTBIIEHUE CIIy4aes, H6p€60pOBE
BAPUAHTOB, B TOM YHCJIEC B NPOCTEHMILUX
IpPUKJIAaJHBIX 3a/1adaX. \
7 |Hrorosoe 20 |pa3BHUTHE MMO3HABATENLHOIO HHTEPECA K MATEMATHKE |
TIOBTOPEHHE . i
Pemenue 33524 0~ | .
orm | ‘
L | (Beeres] 102 | S T |
9 knace. I'eomerpus. (2 uaca B HeeIw, Bcero 68 yacos B roj)
Koxa-go | BocnurareabHbIil KOMIOHEHT, MOAYJ1b IIPOrPAMMbI
Ne Tema 4aCcoB socnuTanns «[IIkoabHbI ypoK»
I; [TorTOpeHwMe 3a 2
Kypc 8 xnacca
2 Bexropsl 8 » (hOpMUpOBaHHE HABBEIKOB CAMOCTOATENLHOH

paboTel, aHaU3a CBOEH padOoTHI;
(hopMUpOBaHUE [ETOCTHOTO
MUPOBO33PCHHA, COOTBETCTBYIOLLErO
COBPEMCHHOMY YPOBHIO Pa3sBUTHs HAYKH H
0OIIECTBEHHOM NPaKTUKH;

(GopMHUpOBAaHME YMEHUS KOHTPOJIUPOBAThH
rporece CBOEH MaTeMaTHYECKOH
JESITEIbHOCTHU;

(OpMUpPOBAHKE OTBETCTBEHHOIO OTHOILCHHA
K TONYyUeHHWIO HOBOH  uHQOpMALMH,




Koa-o |

JacoB

BocnuraTenpHbIil KOMNOHEHT, MOLYJIb IPOrPAMMEI

BocnuTanus «Kko/bHBLT ypok»

TOTOBHOCTh K CaMOpPa3BUTHUID U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K
00yUEeHHIO U MTO3HAHUIO; .

(popMupoBaHUe [Ipe/ICTaBICHUS 0|
MaTeMAaTHYECKOH  Hayke Kak  cdepe |
MAaTEMaTUYECKON  JEeATEIbHOCTH, O €€
3HAYUMOCTHU U1l pA3BUTHS [TUBUITA3ALINMN,

10

(GOpMHUpPOBAHUE Y YUALIUXCS NPEACTABICHHS

0 I€OMETPUU KaK 9acTu
O0ILLEYEIOBEUECKOH KYIBTYPHI;
BOEHHO-NATPHOTHUECKOE BOCIIMTAHHE

yyalumxed:  COOOLIEHHE  HUCTOPUUCCKHUX
JAHHBIX, TMOKA3BIBAKIIMX POJb YYEHBIX —
MaTeMaTUKOB B YKpeIUIeHMM OOOPOHHOM
MOLLM HallEeH CTpaHsl;

(hbopMHpOBaHHMA YMEHHUA IIaHUPOBATH CBOM
JCHCTBHSL B COOTBETCTBUU C Y4YeOHBIM
3alaHuEM;

BKJIa/l OTCUYECTBEHHBIX YUEHBIX B pa3BUTUE
reOMEeTPHH;

popmupoBaHue  ymenus  paboraTh B
KOJUICKTHBE H HaxXOJUTh COIIacOBAHHBIC
peLenus;

(GopMupoBaHME  YMEHHS  TPEACTABIATH
pe3y:;1bTaT CBOEH AeATENBHOCTH;
GOpPMUPOBAHKE HHTEPECA K U3YUCHHIO TEMEI

No Tema

L Meron koopauHAT

4, CoortHotrenue
MEMIY CTOPOHAMHU
U yTaamu
TPEYTOJILHUKA

11

GOpMHUPOBAHME MATEMATUYECKOTO  CTHIIS
MBILITEHKs,  BKJIKOYAIOIIEro B cedsf
VHAYKUUK W JENYKIUE, 0000lIeHne u
KOHKPETH3alHI0, aHalu3 U CHHTE3,
KIaCCUPUKAUMIO M CUCTEMATH3aLMIO,
abCTparupoBaHue W AaHAJIOTHIO;
npuodpeTeHne HAaBBIKOB YETKOTO
BLITIOJTHCHHS MaTeMaTUUECKHUX 3aITHCE;
BOCITIUTAHKE TBOPYECKOTO CTHJIA MBILIICHS,
BKJIFOYAIOLIETO B ceds cO00pa3sUTeNbHOCTS,
HAOIF0AaTeIbHOCTh,  XOPOUIYK)  IIaMSTh,

OCTPBI rJ1a30Mep, (hanTazuio,
BHUMAaTEIBHOCTD,

BOCIIMTAHHE IIPUBLIYKM K CaMOIIPOBEPKE,
NOJYMHEHUSA CBOMX JCHCTBUH

MOCTABACHHON 3a7a4e, J10BE/IEHUs HAYATOH
paboTel JO KOHLIA;
pasBuTHE II03HABATEIBHOTO HHTEpeca K
MaTeMaTHKE.




Tema

Koa-so
YacoB

BocnuraTeabHblii KOMIOHEHT, MOIYJ/1b IIPOrPAMMBI
pocnuTanus «lkoabue1i ypox»

Hauna
OKPY>KHOCTH H
TIOINAOE KPyra

12

JBmKeHus

e (OPMMPOBAHME OTBETCTBEHHOI'O OTHOLLIECHHUS
K YYEHHIO;

e PAa3zBUTHE HACTOMYMBOCTH B JOCTIDKEHUH
[IOCTABIEHHON 1IENH;

e IIOJIOJKUTENBHAA aIEKBATHAsA CaMOOLIEHKA Ha
OCHOBE 3a/I[aHHBIX KpHUTEpHUEB YCIEIHOH
y4eOHOH NEATEIPHOCTH;

o (GOpMHUpOBaHHE YMEHHs OPUEHTHUPOBATHCSH
Ha aHaiu3 COOTBETCTBUS  PE3YIBTATOB
TpeOOBaHUs KOHKPETHON yuebHOH 3a1aum;

e Pa3BUTUE HACTOWYMBOCTH B JAOCTHIKEHUH
IIOCTABJECHHON LEIH

Havansusie
CBEIEHHUH U3
CTEPEOMETPHHU

00 axcuomax
TIAaHHMETPHH

(g}

» (opMHpOBaHUE TOTOBHOCTH K
CaMOPa3BUTHIO U CaM00Opa30BaHHIO;

» (opMHpOBaHHE HaBBIKOB COTPYIHHYECTBA B
Pa3sHBIX YUYEOHBIX CUTYaLHAX.

» GopMHUpOBaHHME MTOHMMAHUS HEOOXOAUMOCTH
o0pa3oBaHus, BBIPAJKEHHOM B
npeodnaganuy  yueOHO-II03HABATEILHEIX
MOTHUBOB W MPEIOYTEHUH COLMAIBEHOIO
crioco0a OLUeHKH 3HaHMIHA;

o (bopMHpOBaHME  UHTEpeca K  HOBOMY
yueOHOMY MaTepuaty;

« dopMUpOBaHHe MATEMATHYECKOR HHTYHUITUH.

[ToBTOpEHHE.

Pemenue zanau.

Bceero:
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