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INOACHUTEJIBHAS 3AIINCKA

[TpropuTeTHBIMU LENIAIMU O0YYEHHUSI MAaTEMaTHKE B 5—06 KJ1accax sIBISIOTCS:

pooIDKeHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATHH (UKCII0, BETHMYMHA,
reoMeTpuueckas purypa), 00ecrneynBaromnX MPEeMCTBEHHOCTb U TIEPCIIEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHus 00y4aromuxcs;

pa3BUTHE UHTEUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaronuXcsl, I03HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, MHTEPECA K U3yUYEHUIO0 MAaTEMAaTHKUY;

HOJBE/IEHNE 00YyYarOLMXCsl Ha JJOCTYITHOM U1l HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTEMaTUKHU U OKPYIKaIOLIETO MUPA;

¢dopmupoBaHre PYHKINOHATHHON MaTeMAaTHYECKOH IPaMOTHOCTH: YMEHUS paclio3HaBaTh
MaTeMaTHYECKUE OOBEKTHI B PETbHBIX )KU3HEHHBIX CUTYalUsIX, IPUMEHITh OCBOCHHbBIC YMEHUS
JUISL pEIIEHUs] TPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4, HHTEPIPETUPOBATH MOTYUEHHbIE PE3YIbTaThl
Y OLICHUBATh UX HA COOTBETCTBHUE NIPAKTUYECKONW CUTYaLIUH.

N3yuenne apupMeTnueckoro MaTepuaia HauuHaeTCsl Co CUCTEMaTU3allii U pa3BUTHS 3HaHUI
0 HaTypaJIbHBIX YHCIIaX, [IOJIy4€HHBIX HAa YPOBHE HayalbHOro o01iero oopasoBanus. [Ipu sTom
COBEPILEHCTBOBAHUE BBIUMCIUTEIBHON TEXHUKU U (POPMUPOBAHNE HOBBIX TEOPETUUECKUX
3HaHUN COYETAETCSI C Pa3BUTUEM BBIUMCIUTEIBLHONU KYJIbTYPBI, B YaCTHOCTU C O0yUYEHUEM
IPOCTEHIINM TpUEMaM IPUKUIKU U OLEHKU PE3YyJIbTaTOB BhlYMCICHUM. V3yueHne HaTypaabHbIX
YKCcell IPOAO0JKAeTCsl B 6 Kilacce 3HAKOMCTBOM C HaYaJIbHBIMM ITOHATHSAMHU TEOPUU JIEIIMMOCTH.

Hayasno usyuenus oObIKHOBEHHBIX U AECATUYHBIX IpoOEi OTHECEHO K 5 Kiaccy. DTO NepBbIi
3Tal B OCBOCHUHU ApoOeii, Korja MpoucxoauT 3HAKOMCTBO C OCHOBHBIMHU U/I€IMU, TOHATUIMU
Tembl. [Ipr 3TOM paccMoTpeHne OOBIKHOBEHHBIX ApO0ei B OJTHOM 00bEME MpeALIeCTBYET
U3YUYEHUIO JIECATUYHBIX Apo0el, YTo 11e1eco00pa3HO C TOUKU 3PEHUs JIOTUKU U3JI0KEHUS
YHCIOBOM JIMHUH, KOT'/Ia TIPaBUIIa AEUCTBUH € AECATUUHBIMU APOOSMH MOKHO 00OCHOBATH yiKe
U3BECTHBIMH AJITOPUTMAMU BBIITOJHEHUS IeMCTBUI ¢ OOBIKHOBEHHBIMH JIpOOSIMU. 3HAKOMCTBO C
JECATUYHBIMU JIPOOSMU paCIMPUT BO3MOKHOCTH ISl TIOHUMaHUsI 00yYaroluMHucs
MPUKIIATHOTO IPUMEHEHMSI HOBOH 3alMCH ITPU U3YyUYEHUH JIPYTUX MIPEIMETOB U MIPU
IPaKTHYECKOM ucnoiab3oBaHuu. K 6 kinaccy oTHeCEH BTOpOIl 3Tal B U3y4eHUU ApoOel, rae
MPOUCXOJUT COBEPILIEHCTBOBAHNE HAaBBIKOB CPaBHEHHUS U IIpeoOpa3oBaHus ApoOeii, OCBOCHHE
HOBBIX BBIYMCIIUTENBHBIX aJITOPUTMOB, OTTAYNBAHUE TEXHUKH BBIYMCICHUM, B TOM YNCIIE
3HaYeHUH BBIPAKEHUH, COJepKAINX U OOBIKHOBEHHBIE, M JIECATUYHbIE IpOOH, YCTAaHOBJICHUE
CBsi3ell MEX1y HUMHU, paCCMOTpEHHE MPUEMOB pellieH s 3a/1au Ha ipoou. B Hauane 6 kiacca
IIPOUCXOIUT 3HAKOMCTBO C ITOHATUEM MPOLIEHTA.

Oco0eHHOCThIO U3yUEHUS MOJIOKUTENIbHBIX U OTPUIATEIBHBIX YHUCEN SBJISETCS TO, YTO OHU
TaK)kKe€ MOT'YT pacCMaTpPUBAaThCs B HECKOJIBKO 3TanoB. B 6 kitacce B Havane n3y4eHus: TEMbI
«IIon0XKUTENBHBIE U OTPULIATENIBHBIC YNCIIa» BhIAENAeTCA noaremMa «Llensie yncnay, B paMkax
KOTOPOM 3HAKOMCTBO C OTPHUIIATEIbHBIMU YHCIIAMU U JIEHCTBUSAMU C MOJOKHUTEIbHBIMU U
OTPHULATENIBHBIMY YMCIIAMU TPOUCXOJUT Ha OCHOBE COAEPKATENBHOI0 OAX0a. DTO MO3BOJISET
Ha JIOCTYITHOM YPOBHE MTO3HAKOMUTH 00YYaIOLINXCS MPAKTHUECKU CO BCEMU OCHOBHBIMU
MOHATUSAMH TE€MBI, B TOM YHCJIE U C PaBUJIaMH 3HAKOB MIPU BBIMOJIHEHUH apU(PMETHUECKUX
JIEHCTBUM.

[Tpu 00ydyeHnH pereHnIo TEKCTOBBIX 3a7au B 5—6 Ki1accax UCMONb3YIOTCS apupMeTHIEeCKHe
npuémsbl pernenus. [Ipu oTpaboTke BHIYMCINUTENBHBIX HABBIKOB B 5—6 Kjlaccax paccMaTpUBalOTCS

3



TEKCTOBBIE 33J]a4l CJIEAYIOLIMX BUIOB: 3a/1a4M Ha IBUKEHHE, HAa YaCTH, Ha MIOKYIKH, Ha paboTy
U TIPOU3BOJUTEIBHOCTb, Ha MPOLEHTHI, HAa OTHOIICHUS U ponopiuu. OOyuarommecs
3HAKOMSTCS ¢ MpUéMaMy pelIeHus 3aa4 nepebopoM BO3MOKHBIX BAPHAHTOB, ydaTcs paboTaTh
¢ nH(opMaIyeii, mpeacTaBIeHHON B (hopMe TaOIUI] U JJHArPAMM.

B mporpamme yuebnoro kypca «MaTemaTukay MmpeaycMOTpeHo (OpMHUPOBAHUE
IPOINENIEeBTHUECKUX alnreOpanyeckux npeacraBieHnil. bykBa kak CHMBOJI HEKOTOPOI'O YKCIIa B
3aBUCUMOCTH OT MaTEMAaTUYECKOI'0 KOHTEKCTa BBOAUTCS MOCTENEHHO. ByKBeHHass CUMBOJIMKA
HIMPOKO MCIIOJIB3YETCs MIPEX/IE BCEro Ul 3allMCH OOLIMX YTBEPKACHUHN U IPEJIOKEHUH,
(GopMyI1, B YaCTHOCTH U1 BEIYUCIICHUS] TEOMETPUYECKUX BEJIMUNH, B KAUECTBE «3aMECTUTEIS
qucia.

B nporpamme yuebHOTro Kypca «MaTemaTuka» npecTaBiIeHa HarjsqHasi TeOMETpus,
HarpaBJIeHHAs Ha Pa3BUTHE OOPAa3HOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAXKECHHUS,
M300pa3UTEIbHBIX YMEHUIN. DTO BaXKHBIN ATAIl B U3YYEHUHU F€OMETPUU, KOTOPBIN
OCYILECTBIISICTCS HA HAIJIATHO-IIPAKTUYECKOM YPOBHE, ONUPAETCS HAa HArJIsIHO-00pa3Hoe
MbllLIeHHe o0yuaromuxcs. bosblias poib OTBOAUTCS MPAKTUUECKOH NESTETbHOCTH, OIBITY,
9KCHEPUMEHTY, MOIeIMpoBaHuto. O0yyaromuecs: 3HaKOMATCS ¢ TeOMETPUUECKUMU (purypamu
Ha IJIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIIMMH KOHPUTYpALHsIMU, YdaTcsh ©300paXaTh ux
Ha HEJIMHOBAHHOW M KJIETYaTOi OyMare, pacCMaTpuBaIOT X MPOCTeiiime cBoiicTBa. B mpoiecce
M3YYEHHUsI HarJIJHOM reOMETPUH 3HAHUS, IOJyUYE€HHbIE 00Yy4alOIMMUCS HA YPOBHE HAYaJIbHOTO
o0uiero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSAIOTCA.

CornacHo yueOHOMY IUTaHy B 5—6 KJlaccax M3y4aeTcsi HHTEIrPUPOBAHHBIA MTPEeIMET
«Matemarukay, KOTOpbIi BKJIIOYaeT apu(MeTHUECKUi MaTepyual U HarjsIHYI0 FeOMETPHIO, a
TaKXe MPONEeIeBTUYECKNE CBEJICHUS U3 aIreOpsl, 3JIEMEHTHI JIOTMKH U Hayalla ONucaTeIbHON
CTaTHCTHKH.

Ha n3ydenune yue6Horo kypca «Maremaruka» otBoautcs 340 yacos: B 5 kinacce — 170 gacoB
(5 yacoB B Hezento), B 6 knacce — 170 gacoB (5 4acoB B HEZEIIO).

B paGoueii ananTupoBaHHO nporpaMMe co0III01aeTCsl IPEEeMCTBEHHOCTh C IPUMEPHBIMU
nporpaMMaMy Ha4ajbHOTO 0011ero o0pa3oBaHMsl, B TOM YUCIIE U B UCIOJIb30BAaHUN OCHOBHBIX
BUJIOB Y4€OHOM JIeITebHOCTH 00yYarOIIUXCsl.

AKTYyaJlbHOCTh IPOrPAMMBI OTIPENIETAETCS MPEXK/IE BCETO TEM, UTO paccuuTaHa Ha
00y4arolerocs, MMEIIero OrpaHN4YeHHbIE BO3MOXHOCTHU 3/I0POBbS, CBSI3aHHBIX C 331€PKKOI
NICUXUYECKOT0 pa3BUTHA. B yClIOBUIX NpaBMIIBHOTO 00Y4YEHHSI 3TOT pEOCHOK CMOXKET
MOCTETIEHHO MPEOI0JIETh 3a/IePKKY OOILIET0 MCUXUYECKOTO Pa3BUTHS, YCBOUTh 3HAHUS U
HaBbIKU, HEOOXOIUMBIE JUIS COLIMAIBLHOM aanTal|H.

Koppekumonnas paboTta npu3BaHa co3/1aTh 00pa30BaTeNbHYIO Cpely U YCIIOBUSL, TTO3BOJISIOLIIE
oOyuyaromemMycs ¢ 3a/Iep>KKOHM ICUXUYECKOT0 Pa3BUTHUS MOIYYUTh KaUeCTBEHHOE 00pa3oBaHue
110 MaTeMaTHKe, TOATOTOBUTh Pa3HOCTOPOHHE PA3BUTYIO IMUYHOCTh, CIOCOOHYIO HCIIOJIb30BATh
MOJTyYSHHbIE 3HAHMA VI YCIIEUTHON COLMaIN3alliy, JalbHenIero oopa3oBaHus U TPy 10BOH
JesTenbHOCTH. OTINYUTENEHONH 0COOCHHOCTBIO IPOTPAMMBI SIBIISIETCS N3JI0KEHUE B HEll
y4eOHOro MarepHaia ¢ yu€ToM YpOBHS €ro YCBOCHHUSL.

Hesm o0yueHust

- OBIIQJICHUE CHCTEMOW MaTeMaTUYeCKUX 3HAHUHM U yMEHHH, HEOOXOMMBIX IS
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NPUMEHEHUS B IPAKTUYECKOM JIESITEIbHOCTH, U3YUYEHUS CMEYKHBIX TUCLIUIUINH,
IpOJI0JDKEHNsI 00pa30BaHuS;

- HHTEIUIEKTYyaJIbHOE Pa3BUTHE, (OPMHUPOBAHUE KAUECTB JTMUYHOCTH, HEOOXOAUMBIX YEIOBEKY
JUTS1 TIOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOILIECTBE, CBOMCTBEHHBIX MaTEMATHUECKON JIESITEIIbHOCTH:
SCHOCTH M TOYHOCTHU MBICIIH, KPUTUYHOCTH MBIIIJIEHUS, UHTYULIUH, JIOTUUECKOTI'O MBIIIJICHUS,
3JIEMEHTOB AJITOPUTMHUYECKOHN KYJIBTYpPBl, IPOCTPAHCTBEHHBIX MPEACTABICHUM, CIOCOOHOCTH K
IIPEOJOJIEHUIO TPYAHOCTEM;

- (hopMupoBaHHe MpeaCTaBICHUN 00 HIIESX U METO/IaX MAaTEMAaTUKU KaK
YHUBEPCAIBHOTO SI3bIKa HAYKU U TEXHUKH, CPEJICTBA MOJICTUPOBAHUSI SIBJICHUI U
IPOLIECCOB;

- BOCHHUTAaHHUE KYJIbTYPbl JUYHOCTH, OTHOLIEHUS K MAaTEMATUKE KaK K YacTH
o011e4YesI0Be4ecKoil KyIbTyphl, (OpMHPOBaHKHE TOHUMAHHS 3HAYUUMMOCTH MaTEMaTHKH JIJIs
Hay4HO-TEXHUYECKOI'0 IIPOrpecca.

3agaum 00y4eHusn

* ipuoOpeTeHNEe MaTEMaTHYECKUX 3HAHUN U YMEHHIA;

* OBJIAJICHHE 00OOIIIEHHBIMH CTIOCOOAMH MBICIHTEIIBHON, TBOPUECKON IESITEITHHOCTH;

* OCBOEHME KOMIETEHIIMH (Y4eOHO-TI03HABATENbHOM, KOMMYHUKATUBHOM,
pedIieKCUBHOMN, TMYHOCTHOTO CAaMOPa3BUTHsL, MH(POPMAITUOHHO-TEXHOJIOTMYECKOM,
[IEHHOCTHO-CMBICJIOBOM ).

KoppexkimonHo-pa3BrBatomue 3a1a4u y4eOHoro npeamera

* OXpaHa ¥ YKPEIUIEHUEe COMAaTHUECKOr0 U ICUXOHEBPOIOTNYECKOTO 3/10POBbS
peleHKa:npeaynpexIeHue NCUXo(pU3MIECKHX HePErpy30K, SMOLMOHATIBHBIX CPHIBOB,

* CO3/1aHU€ KJIMMaTa ICUXO0I0TMYeCKoro Kompopra;

* co3JaHue OJaronpusATHON colMaIbHOM cpelibl, KOTopas 00ecreunBaET CTUMYJISALIUIO
NO3HaBaTeNbHOM cepbl pedeHKa, pa3BUTHE KOMMYHUKATUBHBIX (DYHKIMH pedn, popMupoBaHue
00111e yueOHBIX YMEHHI 1 HaBBIKOB,;

* (popMHpOBaHUE U 3aKpEIUIEHNE YMEHNUN 1 HaBBIKOB TUIAHUPOBAHMS
JESATEIBHOCTH, CAMOKOHTPOJIS;

* pa3BUTHE YMEHMI BOCHPHHUMATH M UCIIOIB30BaTh MH(OPMALIUIO U3 Pa3IMUIHBIX
MCTOYHHUKOB, B LIEJISIX YCHEIIHOTO OCYIIECTBIEHHS yueOHO-T103HABaTENbHOM AeSTeIbHOCTH;

* COLMAJIbHO-TPYI0Basl afjanTalusl y4aluxcsi: pa3BUTUE 3pUTEIILHO-MOTOPHOU
KOOPJMHAIMH, TeMIIa JesTensHoCTH. DopMupoBaHue 0011e TPYA0BbIX, OPraHU3aLMOHHBIX
YMEHUM;

* MHIUBHIyaJIbHAsl KOPPEKLNSA HEAOCTATKOB B 3aBUCUMOCTH OT aKTyaJIbHOTO YPOBHSI Pa3BUTHS
YYaIIMXCs ¥ MX HOTPeOHOCTH B KoppekuuH. [IperycMoTpeHbl BApUaTUBHOCTb MPAKTUYECKUX 33/1aHHUH,
BpeMs X BBITIOJHEHUS, (POPMBI OOLIIEHUSI C PEOSHKOM.

IIcuxonoro-negarornyeckasi xapakrepucruka oOydyawmuxcas ¢ OB3,
0CO0CHHOCTH 00y4eHust

21.]'[5[ neTeﬁ (o} 3a)1ep>1<1<0ﬁ IICUXHUYCCKOT O paSBI/ITI/ISI ABJISICTCA coxpaHeHHe OCHOBHOTO
cojiep>kaHusi 00pa30BaHMST MAaTEMATHKH U KOPPEKTUPOBKA €T0 C YUETOM TICUXOJIOTHH 00yYarOIIerocs.
V Takux gerei oTMeYaeTcs:

* HapyIICHUE BHUMAHMUS, 3pUTEILHOTO BOCIIPUSTHS U IPYTUX TTO3HABATEIILHBIX
MPOIIECCOB YMCTBEHHON Pab0OTOCIIOCOOHOCTH M SMOIIMOHATIBHOM Cephl;

* 3aMeJUICHHBIN TEMIT TO3HABATEILHOM IS TEIbHOCTH;

* TPYAHOCTH MPOU3BOJILHOM CaMOPETYJISIIIUA ¥ CAMOKOHTPOJIS B TIOBEJCHHUH U JICITEIIBHOCTH.
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O0y4aeMoCTh U30HMpaTeNIbHAs U HEYCTOMUMBAs, 3aBUCAIIAS OT YPOBHS CIOKHOCTU U
CyObEKTUBHOMN MPHUBIIEKATEILHOCTH BUIA ACATEILHOCTH, @ TAKXKE OT aKTYaJIbHOTO
HYMOLMOHAIILHOTO COCTOSHMSI.

Hcxonst U3 BBILIENEPEUUCIICHHBIX 0COOEHHOCTEH IICUXO0()U3UIECKOr0 pa3BUTHs 00Y4arOIErocst
JTAHHOM KaTeropuu, BO3HUKIIa HEOOXOAMMOCTh Pa3pabOTKH alaliTHPOBAHHOM pabodelt mporpaMmbl
10 MaTEMaTUKe.

Tak kak oOyyarouiemMycsi TpyJHO yCBauBaTh MPOrpaMMy 0 MaTreMaTHKe, TO HE0OXO0IMMO
BHOCHUTH B HE€ HEKOTOpPbIE N3MEHEHUSI:

* TIpU U3YYCHUH HOBBIX TEM YCHJIUTH BOCCTAHABIMBAIOIIEE TIOBTOPCHHE,
YBEIMYMBATH KOJUYECTBO YIPAXKHEHUH U 3aJaHUI CBSI3AHHBIE C TIOBTOPESHUEM
MPOMICHHOTO MaTepHaia B IPEABITYIINX KIaccax. YJalrecs JOKHBI YBUIICTh
JIOTUYECKYTO TIPEEMCTBEHHOCTh HOBOTO MaTepHaa ¢ OIopoi Ha TIOBTOPEHHUE paHee
U3YYEHHOTO ;

* YBEJIMYUBATHh KOJMUYECTBO YIPAKHCHUHN U 3aJIJaHUN, CBSI3aHHBIX C MPAKTHYECKOU
JESATEIBHOCTBIO YYaIXCSI;

* HEKOTOPBIC TEMBI J]aBaTh KaK 03HAKOMUTEIILHBIC;

* MCKJIFOYaTh OT/CIBHBIC TPYIHBIC JIOKA3aTEIbCTBA,

* TEOPETUYCCKUN MaTepHal PEKOMEHIYETCS MPEMOJIHOCUTD B IMPOLIECCE PELICHUS
3aj1a4 ¥ BBIOJHEHHUS 33laHUi HArJISTHO-TIPAKTHYECKOTO XapaKTepa,

Y4UTBIBasE ICUXOJIOTHYECKUE OCOOCHHOCTH U BO3MOXKHOCTH TaKHX JIETEH, 11es1ecoo0pa3Ho
JIaBaTh MaTeprall HEOOJIBIIIMMU JI03aMH, C TOCTEIICHHBIM €ro YCJIOKHEHHEM, YBEITNUMBAs KOJIMYECTBO
TPEHUPOBOYHBIX YIIPAXKHCHUIA, BKITIOUAS SKESTHEBHO MaTepUall JJIs IOBTOPEHHUS U CAMOCTOSITEIIbHBIX
paodoT.

Crnenyet u3beraTtb MEXaHUYECKOTO CUETa, (HOPMAJIBLHOTO 3ayYMBaHUs MPAaBUJI, CIIUCHIBAaHUS

TOTOBBIX petieHu 1 T.1. OOyJaronuiics JOJKEH YMETh 10Ka3aTh U OOBSICHUTD BCE, UTO OH
JIeTIaeT, pellaeT, pucyeT, Y4epTUT, cooupaer.

[Tpu pemienuu 3a1a4 OH JOJIKEH YUUTHCSI aHAIU3UPOBATh, BBIJCNATh B HEH HEM3BECTHOE,
3aMMChIBaTh €€ KPAaTKO, OOBIICHITH BBIOOp apuMeTnyeckoro JeicTBuUs, GOpMyJIMpOBaTh OTBET,
T.€. OBJIaJIeBaTh OOLMMU ITpUeMaMH pabOThl Hajl apUpMETHIECKOH 3aa4el, YTo TOMOraeT
KOPPEKLIMH €TO MBIIUIEHUS U PEYH.

Opranuyeckoe eIMHCTBO MPAKTUUYECKOM U MBICIUTEIBHOM eI TeIbHOCTH 00yUaroIerocs Ha

ypoKax MaTeMaTUKH COCOOCTBYIOT IPOYHOMY M CO3HATEIbHOMY YCBOCHHUIO Oa3UCHBIX

MaTEMaTUYECKUX 3HAaHUW U YMEHUN.



COJAEPKAHUE OBYYEHUA

5 KUIACC

HarypanbHble uncna u HyJIb

HarypanbHoe uncno. Pang narypanenbix uncen. Yucino 0. I300pakeHue HaTypaabHbIX YHCET
TOYKaMH{ Ha KOOPJIUHATHOHN (YMCIIOBOI) MPSMOM.

[To3unmoHHas cucrema cuuciaeHus. PuMckas Hymepanus Kak npuMep HENO3ULUOHHON CUCTEMBI
cuucieHus. JlecaTuuHas cucteMa CUuCICHUsI.

CpaBHeHUE HATypaJbHBIX YKCEN, CPABHEHHE HATypalIbHbBIX yucel ¢ HyJIEM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypalbHbIX YUCEIL.

CrnosxeHue HaTypaJIbHbIX YUCEN, CBOMCTBO HYJIS IIPH CJIO0KEHUU. BplunTaHue kak aeicTeue,
0o0paTHOE CJIOKEHHIO. Y MHOKEHUE HATyPaJIbHbIX YHCEN, CBOMCTBA HYJISl U €AUHULIBI IPU
yMHOeHUU. [lenenne kak neicTBue, 00paTHOE yMHOXKEHHIO. KOMIIOHEHTHI AEWCTBUM, CBA3b
mexay Humu. [IpoBepka pesynbpTaTta apudmeTndeckoro aeiictus. [lepemecturenbHoe U
coueTaTeNbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOKEHHUSI, paclpeieTUTeIbHOE CBOWCTBO
(3aKOH) YMHOKEHHUSI.

Hcnonk3oBanue OyKkB 17151 0003HaUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIllMCU CBOWCTB
apupMeTUUECKUX JEHCTBUM.

Jlenurenu u KpaTHbIE YKCia, pa3ioKeHue Ha MHOKUTEIH. [IpocThie n cocTaBHbIE YuCIa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

CreneHb ¢ HATypaJbHBIM [TOKa3aTeIeM. 3alkiCh YUCIIa B BUJE CYMMBI pa3psAHbIX CIaraéMblX.

YucnoBoe BblpakeHHe. Brluncienne 3HaueHnii YMCIOBBIX BBIPAXKEHUHN, TOPSAIOK BBIITOJIHEHUS
JerctBuil. Mcronab30BaHKEe NMPU BBIYMCICHUSIX IEPEMECTUTENBHOTO U COYETATEIBHOIO CBOMCTB
(3aKOHOB) CIIOKEHUS M YMHOXKEHUS, paclpe/IeIUTEIbHOTO CBOMCTBA YMHOKEHHSL.

Hpodu

[IpencraBiaenue o ApoOH Kak crocoOe 3arnucu YacTu BelnnuuHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuiibHBIE U HeNpaBWIbHBIE IpoOu. CMmelianHas ApoOb, IPeICTaBIeHNE CMEIIaHHON ApoOu B
BU/JIE HETIPABUJILHON ApOOU U BBIJIETICHHE LIEION YacTH Yucia U3 HeNMpaBUiIbHON ApOOH.
N3o0pakenune npodeit ToukaMu Ha YUCIOBOM MpsiMoii. OCHOBHOE CBOMCTBO podu. CokpalieHue
npobeit. [IpuBenenue Apodu Kk HOBOMY 3HaMeHaTtest0. CpaBHEHHE IPOOEH.

CrnoxeHue U BblYUTaHUE ApoOeil. YMHOXKEHHE U JieNieHre Jpo0el, B3auMHO 0OpaTHbIE Jpoou.
HaxoxneHne 4acTu 1esoro 1 LeIoro 1o €ro 4acTH.

Hecsatuunas 3anuck Apobei. [IpencraBnenue aecatnyHoi Apodu B BUIe OOBIKHOBEHHOI.
N300pakeHne JecATHYHbIX ApoOei ToukaMu Ha YUCIOBOM MpsiMoil. CpaBHEHHE A€CATUYHBIX
TpOOeH.

ApudmeTrnueckue IeHCTBUS C JeCATUUHBIME 1po0siMu. OKpyTiieHne AeCATUYHBIX Ipo0eit.

Penrenuie TeKCTOBEIX 3a/1a4

Pemennie TekcTOBBIX 3a71a4 apupMeTHIecKuM criocoboM. Perenune noruueckux 3ajad. Pernienue
3aJa4 nepebopoM BceX BOZMOXKHBIX BapUaHTOB. Mcronp30BaHKe MPU PELISHNUH 33124 TaOIuI] U
CXEM.

Pemenue 3anau, copepxaiinx 3aBUCMMOCTH, CBS3bIBAIOLINE BEIUYMHBI: CKOPOCTb, BpeMH,
paccTosiHue, 11eHa, KOJIMYEeCTBO, CTOMMOCTh. EMHUIIBI n3MepeHus: Macchl, 00bEMa, 1IEHBI,
paccTosiHus, BpeMEHHU, CKOPOCTH. CBS3b MEX1y €IMHULIAMU U3MEPEHUSI KaXK101 BEIMYMHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOH.



[IpencraBieHne naHHBIX B BUJE TAOJIULL, CTOIOYATHIX JUATPAMM.

Harnsanas reomerpus

Harnsaneie npencraBinenus o purypax Ha IIIOCKOCTH: TOYKa, IPSMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYT' OJIbHUK, OKPY’KHOCTb, KpyT. YTr0i. IIpsmoii, OCTpblid, TyIOK U pa3BEPHYTHIN
YTJIBL.

JinHa oTpe3ka, METpUUYECKHE €AMHULIBI JIIMHBL. J[JTMHA IOMAaHOH, IEPUMETP MHOTOYTIOJIbHUKA.
H3MepeHne U MOCTPOCHUE YIJIOB ¢ IOMOIIBIO TPAHCIIOPTHUPA.

Harmnsiinele npeacraBieHus o GUrypax Ha INIOCKOCTH: MHOTOYTOJIbHUK, IPSIMOYTOJIbHUK,
KBaJpaT, TPEYTOJIbHUK, O PABEHCTBE (DUTYD.

N300paxkenue ¢puryp, B TOM yuciie Ha Kiaeryaroil Oymare. [loctpoenne konpurypanuii u3
qacTel MpsiMOi, OKPY’KHOCTH Ha HEJIMHOBAHHOM U KjeTyaToil Oymare. Mcrnonb3oBanue cBoOiCTB
CTOPOH U YIJIOB MIPSIMOYTOJIbHUKA, KBAApaTa.

[Tnomanp npsIMOYTrobHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSMOYTOJIbHUKOB, B TOM
yucie puryp, n300pak€HHbIX Ha KiieTyaTol Oymare. EAMHUIBI H3MEpeHus MII0LIa Iu.

Harmnsiiaele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (pUrypax: MpsMOYTOJIbHBIN Hapajiesenumne],
Ky0, MHOrorpanHuku. M3o0paxeHnne npocTelIInX MHOTOrpaHHUKOB. Pa3BEépTku Ky6a u
napamenenunena. Cozganue Mozeneil MHOrorpaHHUKOB (M3 OyMmaru, poBOJIOKH, IUIACTHIIMHA U
JpYrUX MaTepuaiosB).

O0BEM PAMOYTOIFHOTO NapaieNenuneaa, Kyoa. Equauib: n3mMepenus oobpEéMma.

6 KJIACC

HatypasbHble uncna

Apudmerndeckne 1eHCTBHSI ¢ MHOIO3HAYHBIMU HaTypajIbHBIMH YMcIaMU. YuClIoBbIE
BBIpa)KEHUSI, MOPAIOK JeHCTBUH, HCIIOIb30BaHNE CKOOOK. cronb30Banue Mpy BHIYMCIEHUSIX
NIEPEMECTUTENIBHOTO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U YMHOXKEHHUS, PACIIPENETUTEILHOTO
cBoiicTBa yMHOeHUA. OKpYIJIEHHE HATypaJIbHBIX YHCEIL.

Jenutenu u KpaTHbIE YKCIia, HAUOOJBITUN OOLITUH AEIUTENh U HAUMEHbIIee 001ee KpaTHOE.
JlenuMocTh CyMMBI U IpOU3BeieHus. JleJeHre ¢ 0CTaTKOM.

Hpobu

OObIKHOBEHHAas ApP0Ob, OCHOBHOE CBOMCTBO Ip0o0H, coKpalieHue apodeii. CpaBHeHHE U
ynopsiiounBanue apoOeii. Perienune 3a1a4 Ha HAXOXKAEHUE YaCTH OT IIEJIOT0 U 1IeJIOro MO ero
yactH. [[poOHOoe unciio Kak pe3ynbTat nenenus. [IpencraBnenue ecaTHUHON qpodu B BUaE
OOBIKHOBEHHOM JIpOOH 1 BO3MOXKHOCTb ITPEICTABICHHS OOBIKHOBEHHON APOOH B BUJE JECITUYHOM.
Jecaruunble qpoOu 1 MeTpudeckas cucreMa Mep. ApugmeTndeckue AeUCTBUS U YHCIOBbIE
BBIPAXXEHUS C OOBIKHOBEHHBIMH U AECSITUYHBIMU JPOOSIMH.

OtHowuenue. /lenenue B JaHHOM OTHOIIEeHUU. Macmital, nponopuus. [Ipumenenue npomnopuuii
IIPU pEIIeHnH 3ajay.

[TonsiTue mpoueHTa. Beruucienne npoueHTa OT BEIMYUHBI U BEJIUYUHBI 110 €€ IPOLIEHTY.
BripaxeHne npoueHToB AeCATUUHBIMU ApoOsmMu. Perienue 3a1a4 Ha MpoLeHTHl. Bripaxkenue
OTHOILIECHHSI BEJIMYHH B IIPOLIEHTAX.

[Tono>xuTenbHbIE M OTPULIATENBHBIE YHCTIA

[TonoxxurenpHbIE U OTpULIATENbHBIE UKcia. Llenslie uncna. Moayns uncna, reoMmerpudeckas
MHTEpIpeTanus Moays uncna. M3obpaxeHnue yncesn Ha KOOPAUHATHON npsiMoid. YncioBbie



npomexxyTku. CpaBHeHue uncen. Apudmerndeckne AeHCTBUS € TIOJI0KUTENbHBIMUA U
OTPULATENIBHBIMH YUCIIAMHU.

[TpsimoyronbHast cucTeMa KOOPAMHAT Ha III0CKOCcTU. KOOpAMHATHI TOUKH Ha MJIOCKOCTH,
abcrucca u opauHara. [loctpoenune Touek u GUryp Ha KOOPAUHATHOM MJIOCKOCTH.

bykBeHHBIE BBIpAKEHUS

[Tpumenenue OyKB IS 3aIUCH MAaTEMAaTHYECKUX BBIpAKEHUHN U TipeniokeHnii. CBOMCTBa
apupMeTHueckux AelcTBuil. BykBeHHbIE BBIpaKE€HHs U YHCIIOBBIE II0JICTAaHOBKU. ByKBEeHHBIE
PaBEHCTBA, HAX0XK/IEHHE HEU3BECTHOIO KOMITIOHEHTa. PopMyIibl, (hOpMyJIbl IEpUMETPa U IIIOIIAIH
IpsMOYTOJIbHUKA, KBajpaTa, 00bEéMa napajuienenunea u Kyoa.

Pewienne TeKCTOBBIX 3a/1a4

Pemrenne TekcToBBIX 337124 apuMETHUECKUM criocoboM. Perienne nornveckux 3anad. Pemenue
3a/1a4 1epedopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3anau, copepxalinx 3aBUCUMOCTH, CBS3bIBAIOLINX BEJIMUUHBI: CKOPOCTh, BPEMSI,
paccTosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.
EnvHMLIBI U3MEPEHNUS: MAaCChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBA3b MEXAY
€AVHMIIAMH U3MEPEHUS KaXK101 BEIINYNHBI.

Pemenue 3ana4, cBA3aHHBIX C OTHOLIEHHEM, IPONOPLUOHAIIBHOCTBIO BEJINYMH, IPOLIEHTAMU;
pelIeHre OCHOBHBIX 3aJa4 Ha ApoOu U MPOILIEHTHI.

OneHka u NpuKHIKa, OKpyriieHue pesyibrara. CocraBiieHue OyKBEHHbBIX BBIPAKEHUN 1O
YCIJIOBHIO 33]1a4H.

[IpencraBieHne NaHHBIX ¢ TOMOIIBIO TaOUI M quarpamM. Cton04aTeie AUarpaMMbl: YTEHHE U
NOCTpOEHUE. YTEHNE KPYTOBBIX JUarpamm.

Harnsgnas reomerpus

Harnsiaele npeactaBieHus o (GUrypax Ha IUIOCKOCTH: TOUKa, IpsMasi, OTPE30K, Iy, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTD, KPYT.

B3aumHoe pacnonoxeHue AByX NpsAMbIX Ha IUIOCKOCTH, NTapajluIeIbHbIE MIPSMBIE,
NEePIEeHIUKYIISpHBIE MpsMble. MI3MepeHne paccTOSHUN: MEXTy IByMs TOUYKaMH, OT TOUYKH J10
HpsIMOM, JIMHA MapUIpyTa Ha KBaJIpaTHOM CETKe.

H3mepeHne 1 MoCTpoeHHE YIiIoB ¢ MOMOIIbIO TPaHCIOPTUPA. BUbl TpeyronbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIH, TYIIOYTOJIbHBII, paBHOOEAPEHHBIH, pABHOCTOPOHHUH.
YeThIpEXyroabHUK, IPUMEPBI YETHIPEXYTOJBHUKOB. [IpAMOYyrobHUK, KBapaT: UCIIOIb30BAaHHE
CBOWCTB CTOPOH, yIJIOB, tuaronanei. [loctpoenus Ha kieTdaToit Oymare.

[Tepumerp MHOrOyroibHuKa. [ToHsATHE M0 M PUTYPBI, €UHULIBI H3MEPEHUS TUIOIAIH.

CuMMeTpHs: LIEHTpallbHasA, OCEBas U 3epKajbHasi CAMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX QUTYD.

Harnsgasle npeacTaBieHus 0 MPOCTPAHCTBEHHBIX PUTypax: Mapasienenunen, Ky0, npu3ma,
nUpaMuJia, KOHyC, IUIUHAP, mwap u chepa. M3o0paxeHue npoctpaHcTBeHHbIX puryp. [lpumepst
pa3BEPTOK MHOTOIPaHHUKOB, IIMIIMH/pPA U KOHyca. Co3aaHne Moiesiell MpoCcTpaHCTBEHHBIX (PUryp
(13 GyMaru, IpOBOJIOKH, INIACTUIIMHA U IPYTUX MAaTEPUAIIOB).

[TousiTue 06BEMa, eAMHUIBI U3MEpeHUs 00bEMa. OOBEM MPAMOYTOJILHOTO apajieenune/a,
KyOa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHHS MPOTPaMMbl yUeOHOTO Kypca «MareMaTukay
XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECa K MPOIIJIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTUKH, LIEGHHOCTHBIM
OTHOIICHUEM K JOCTHKEHHSIM POCCHUMCKIX MAaTEMAaTUKOB U POCCUHUCKON MaTeMaTH4eCcKOi
IKOJIbI, K MCITOJIb30BAHUIO ATUX JOCTHKEHHM B IPYTHX HAyKaX W MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 0053aHHOCTEH IpakJaHUHA M peau3aliy ero Mpas,
MPEJICTABIICHHEM O MaTEMaTUICCKIX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP,
SBIICHUH, POLIETyp TPAXkKIaHCKOT0 o0IIecTBa (HapuMep, BBIOOPHI, OTPOCHI), TOTOBHOCTBIO K
00CYKIEHUIO ATHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHU N
HAYKH, OCO3HAHHEM BaKHOCTU MOPaIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUU MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTUYECKOr0 00pa30BaHus Ha MPOTSKEHUU BCeil
JKU3HM JJIs1 yCIIEITHON MTPOQPECCUOHAIBHON EATEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TTOCTPOCHUEM UHAMBHUIYAILHON TPASKTOPUU 00pa30BaHMS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U ACTETUYECKOMY BOCTIPUATHIO MaTEMaTHUYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKICHUH, YMEHUIO BUIAETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIINEN B IEITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MIPEICTABICHHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U 00IIECTBA, TOHUMAHUEM
MaTeMaTUYeCKOW HayKH Kak c(hepbl UeTOBEYECKOM ACSITEIbHOCTH, ITANIOB €€ Pa3BUTHUS U
3HAYMMOCTH VISl pa3BUTHS LIUBWIIM3ALMH, OBJIAJICHUEM A3bIKOM MaTEMaTUKH U MATEMAaTHYECKOU
KyJBTYpOH KaK CpeJICTBOM MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHIIIMMU HAaBbIKAMU
HCCJIEI0BATENBCKON IEATETbHOCTH;

6) pusuveckoe BocnuTanue, popMupoBaHue KyJabTYPbl 310POBbSI M IMOLMOHAJIBHOTO
Os1aronosy4us:

TOTOBHOCTHIO MPUMEHSITh MaTEMaTHIECKHE 3HAHUS B MHTEPECAX CBOETO 37I0POBBS, BEICHUS
3JI0pOBOT0 00pasa *U3HU (340pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXKUM 3aHITUN U OT/bIXA,
perynspHas puznyecKas akTUBHOCTb), COOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, IPU3HAHUEM
CBOETO MpaBa Ha OIMIMOKY U TAKOTO Ke MpaBa JPYTroro 4eI0BeKa;

7) 3K0JI0OTMYeCKOe BOCIIUTAHHE!

OpHEHTAaIlNel Ha MPUMEHEHNE MAaTeMaTUYeCKUX 3HAHUM JIsl pEIICHUs 3a/1a4 B 00JIaCTH
COXPAHHOCTH OKpPY KaIollel Cpeibl, INIAHUPOBAHUSI IOCTYNKOB U OLIEHKHU UX BO3MOMXHBIX
MOCIIEACTBUM JIsl OKPY’KaIOLIEH cpesibl, 0CO3HAHMEM II100aJIbHOTO XapaKTepa SKOJIOTHUECKUX
poOJIeM U TIyTeW UX PEIICHHS;
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8) aganTanus K U3MEHSAIOIIUMCS YCJIOBUSAM CONUAIBbHON U NPUPOIHOM Cpeabl:
TOTOBHOCTBHIO K I[ef/'ICTBI/ISIM B YCJIOBUAX HGOHpCI[GHéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBoOci
KOMIICTCHTHOCTH YCPE3 NPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Y APYTUX
JIIOI[efI, HpI/IO6peTaTL B COBMECTHOM ACATCIIbHOCTHU HOBBIC 3HAHUA, HABBIKHM 1 KOMIICTCHIIMH U3

OIIBITA IPYTHUX;

HEO00XO0JUMOCTHIO B JOPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie GOpMYINPOBATH UIEH,
MOHSTHSL, TUIIOTE3bI 00 00BEKTaX U SIBICHUSAX, B TOM UHCJIEe paHee HEeU3BECTHBIX, OCO3HABATD
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLIH KOHTPMEP, KOPPEKTUPOBATH IPHHUMAEMbIE PEILICHUS U ACHCTBUS,
(opMyIMpPOBATH M OLICHUBATH PUCKHU H MOCIEICTBU, HOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3zoBrble Jioru4eckue AeiicTBus:

BBISIBJISITH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKN MaTEMAaTHYECKUX OOBEKTOB,
HNOHSITUN, OTHOIIEHUN MEX]y MOHATUSAMU, POPMYIUPOBAThH ONPEAEICHUS OHATUH,
yCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIIMHA, OCHOBAHUS sl 00001IIeHNS 1
CpPaBHEHUs1, KPUTEPUHU IIPOBOJIMMOIO aHAJIU3A;

BOCIIPUHUMATh, (HOPMYIUPOBATh U IPEe0OPa30BbIBATE CYXICHUS: YTBEPAUTEIbHbBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MMPOTUBOpEUHs B (haKkTax,
JTAHHBIX, HAOJIIOJICHUSIX U YTBEPXKICHUSX, ITpeJylaraTb KpUTEPHH IS BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JienaTh BbIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, 1€TyKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

pa30uparh JoKa3aTEIbCTBA MATEMATUUECKUX YTBEPXKIEHUH (TIPSIMbIE U OT IPOTUBHOTO),
IIPOBOAMTH CAMOCTOSITENIBHO HECIIOKHBIE JI0KA3aTeIbCTBA MaTEMaTHUYECKHUX (PaKTOB,
BBICTPaNBaTh ApIyMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMPATH CIIOCO0 perieHus yueOHOH 3a/1auM (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELLICHMS,
BBIOMpATh HanOOJIee MOIXOAALINH ¢ Y4ETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKue A1eHCTBUA:

MCIIOJIb30BaTh BOMPOCH! KaK HCCIIeI0BATENbCKIII HHCTPYMEHT MO3HaHUsI, (POPMYIHUpOBaTh
BONPOCHI, GUKCHUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATENBHO YCTaHABINBATH HCKOMOE
U 1aHHO€, (POPMHUPOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

IIPOBOJUTH 10 CAMOCTOSTEIILHO COCTABJIICHHOMY IUIAHY HECJIOKHBIN DKCIIEPUMEHT,
HEeOOJIBIIIOE MCCIIEJOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYeCKOTro 00BEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXLy CO00I;

CaMOCTOSTENEHO (hOpMYITUPOBaTh 000OIIEHNS M BHIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIEI0BAaHNUs, OLIEHUBAThH JOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
00001IEeHHNI];
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MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIlecca, a TAKXKE BbIIBUTaTh MPEIIOI0KEHUS O €ro
pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Paborta ¢ nnopmanmeii:

BBISBIISITH HEJJOCTATOYHOCTD U H30BITOYHOCTh MH(POPMALINH, JTAHHBIX, HEOOXOAMMBIX IS
pelleHus 3a1auH;

BbIOHpaTh, aHATU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

BbIOHpaTh POpMY IpeacTaBiIeHHs HHPOPMAIMK U WLTIOCTPUPOBATH pellaeMble 3a1a4u
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMY;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO KPUTEPHSIM, IPEUIOKEHHBIM YUUTEIEM WIN
c(OpMyYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

BOCIPUHUMATh U (OPMYJIUPOBAThH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U LEISIMU
oOLIeHMsl, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX
TEKCTax, 1aBaTh MOACHEHUS MO XOIy PEIICHUS 33a]au, KOMMEHTHPOBATh MOTYYEHHBIN
pe3yIbTarT;

B X0/ 00CYXI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KAaeMOM TeMbI, TPOOIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HALIEJICHHbBIE HAa TOMCK PELIEHMsI, COIIOCTABISTh CBOU
CYXKIEHUS C CY>KJIEHUSIMU JIPYTUX YYaCTHUKOB JMaora, OOHapy>KUBaTh pa3janune U CXOACTBO
NO3HIINH, B KOPPEKTHOU popme (HOpMyITHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPEJICTaBIISITh PE3YJIbTAThl PEIICHUS 3aJa4ul, IKCIIEPUMEHTA, UCCIIE0BaHuUs, IIPOEKTA,
CaMOCTOSITENILHO BBIOUPATh (hopMaT BBICTYIUJICHHS ¢ yUETOM 3a/1ay MPe3eHTaluU U
0COOCHHOCTEH ayAUTOPHH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUIYabHON paboThl pU
peleHnH yuyeOHbIX MaTeMaTHYEeCKUX 3a7ay;

IIPUHUMATB LEJIb COBMECTHON AESITENBHOCTH, INIAHUPOBATH OPraHU3aliil0 COBMECTHOM
paboTHL, pacrpeaensTh BUIbl padoT, JOrOBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3yIbTaT pabOThI,
00001aTh MHEHUS HECKOJIBLKUX JTIOAEH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JIPYTHE), BBIMIOIHATH CBOIO YaCTh pabOThl U KOOPJMHUPOBATH CBOU ACHCTBHUS C
JPYTUMH YIeHaMH KOMaH/1bl, OIIEHUBATh Kaue€CTBO CBOET0 BKJIaJla B OOLIUI MPOJYKT MO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABIISITh IJIaH, aJITOPUTM PELLeHUs 3a7auu (MM €ro 4acTh), BHIOMPATh
Croco0 pemieHus ¢ y4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEICKT:

BJIAJIETh CIOCOOAMHU CaMONIPOBEPKHU, CAMOKOHTPOJISI IIpoIiecca U pe3yibTara peleHus
MaTeMaTUYECKOH 3a7auu;
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NpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a]a4ul, BHOCUTh
KOPPEKTUBHI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLITHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEATEIbHOCTH TOCTABICHHOU LIEJTU U YCIOBUSIM,
OOBSCHATH IPUUUHBI JOCTUKEHUS WU HEJAOCTHXKEHUS LIeTU, HAaXOAUTh OLIMOKY, 1aBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koHiy o0y4enus B 5 ki1acce 00y4aromuiicst MOIyduT CAEeIyIOIIUE IPeIMETHbIC
pE3yJIbTaThI:

Yucna v BBIYKCICHUS

[TonuMate 1 paBUIILHO YIIOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPaJIbHBIMHU YUCIIAMU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHUBATH U YIIOPAIOUMBATH HATYpAJIbHbIC YUCIA, CPABHUBATDH B MMPOCTEHIIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, ACCITHYHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIIOBOI) MPSIMON C COOTBETCTBYIOIIUM €1 UUCIIOM U
n300pakaTh HATYpaJIbHbIC YUCIIA TOYKAMU Ha KOOPAMHATHOW (YMCIIOBOM) MPSIMOIA.

BrimonasaTe apudmeTnueckue NeUCTBUS ¢ HATYPATbHBIME YUCIIAMHU, C OOBIKHOBEHHBIMH
JIPOOSIMU B IIPOCTEUIITUX CITyJasiX.

BrInmoaHATE TPOBEPKY, MPUKUJIKY PE3YIIbTaTa BRIYUCICHUH.

OKpyrasTh HATYpaJbHBIC YHCIA.

Perenne TekcTOBBIX 3a7a4

Pemmath TekcToBbIE 3a/1a4H apU(METHIECKHM CIIOCOOOM U C TIOMOIIIbIO OPTaHU30BaHHOTO
KOHEYHOT0 Tiepebopa BceX BOZMOXKHBIX BAPUAHTOB.

PemaTe 3amauu, coaeprxaiine 3aBUCUMOCTH, CBSA3BIBAIOIINE BETMUYUHBI: CKOPOCTh, BPEMS,
paccrosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTb.

Hcrnonb30BaTh KpaTKue 3alucu, CXEMBbI, TAOIHIIbI, 0003HAUYCHHS TIPU PEIICHUH 3a/1a4.

[Tonp30BaThCSI OCHOBHBIMH €IMHUIIAMU U3MEPEHUS: [ICHBI, MACChI, PACCTOSIHUS, BpEMEHHU,
CKOPOCTH, BBIpAXKaTh OJTHU €IUHUIIBI BEJIMUYUHBI Yepe3 JIpyTHE.

W3Bnekarb, aHAIU3UPOBATH, OIIEHUBATh HHPOPMAIIUIO, PEACTABICHHYIO B Ta0IHIIe, HA
CTONOUATON qUarpamme, UHTEPIPETUPOBATH MPECTABICHHBIE JaHHBIE, HCIIOIh30BaTh JaHHBIC
P PELLICHUH 3a/1a4.

Harnsanas reomerpust

[Tonp30BaThCS TEOMETPUUESCKUMU TOHATHUSIMU: TOYKA, TpsiMasi, OTPE30K, JIyd, yTo,
MHOTOYTOJBHUK, OKPY>KHOCTb, KPYT.

[TpuBOANTE IPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, HMEIOITUX (OPMY U3YICHHBIX
FeOMETPUUECKUX QUryp.

Hcnonb30BaTh TEPMUHONIOTHIO, CBA3aHHYIO C yIiaMu: BEpIINHA, CTOPOHA, C
MHOT'OYTOJIbHUKAaMU: yroJl, BEpIIMHA, CTOPOHA, TUArOHAJIb, C OKPY>KHOCTBIO: pauycC, TUaMETP,
LEHTP.

N300paxaTh U3yuyeHHbIC TeOMETpUUYECKUE PUTYPHI HA HETMHOBAHHOM U KJIET4aToi Oymare ¢
MTOMOIIBIO ITUPKYJISI U TUHEHKH.
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HaxonuTh IMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C ITOMOIIBIO TMHEWKH, CTPOUTh
OTPE3KH 3a/1aHHOM JIIMHBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajuyca.

Hcnonp30BaTh CBOICTBA CTOPOH U YIJIOB NPSIMOYTOJbHUKA, KBaApaTa JJis UX IOCTPOECHMUS,
BBIUMCJICHMS IUIOIAAN U IEPUMETPA.

Boruuciare nepuMeTp u Iiomaas KBaapara, mpsMoyrojibHUKA, (Uryp, COCTABICHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie (GUryp, n300pax€HHbIX Ha KJIeT4aTol Oymare.

[Tonp30BaThbCss OCHOBHBIMM METPUYECKUMU €IMHUIIAMU U3MEPEHMSI JUINHBI, IIOLIA/IH;
BbIpa)KaTh OJHU €AMHUIIBl BEJIMUUHBI Yepe3 ApYyTHE.

PacnoznaBaTh napauienenumes, Ky0, HCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILUHA, PeOpO, IPaHb,
U3MEpPEHUs], HAXOAUTh U3MEPEHHs Mapajuiesenumnena, Kyoa.

Brruncnars 00pEM Ky0a, mapajuiesenumeaa o 3aJJaHHbIM U3MEPEHUSM, M0JIb30BAThCS
eMHUIIAMHU U3MEPEHUS 00BEMA.

PemaTs HecnoHbIE 3a/1a4l HA U3MEPEHUE T€OMETPUUECKHUX BEIMUUH B IPAKTUYECKUX
CUTYyaIMsIX.

K koH1y 00ydeHus B 6 kiacce 00y4aromuiics MOJyYuT CaeIyoNue NpeIMeTHbIe
pe3yJbTaThl:

Yucna ¥ BIYUCIECHUS

3HaTh ¥ NIOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUAAMU YUCEI U CIIOCO0aMU UX
3aMMcH, NEPEXOIUTh (€CIH 3TO BO3MOXHO) OT OJIHOM (POPMBI 3aIlKCH Yncia K IPYTou.

CpaBHHBATh U YIOPSI0UYMBATH LIEJIBIC YMCIIA, OOBIKHOBEHHBIC U IECATHYHBIE IPOOH,
CpaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BeInonHATe, coueTast yCTHbIE U MMCbMEHHbIE IPUEMBI, apu(MeTHUECKUE 1eHCTBUS C
HaTypaJbHBIMU U I€JIBIMU YHCIIaMHU, OOBIKHOBEHHBIMHU M JECSTUYHBIMH JPOOSMHU,
MOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU YHCIIAMHU.

BbruncisaTh 3HaUEHHs YUCIOBBIX BBIPAXKEHHU, BBINIOIHAT IPUKUIKY U OLICHKY pE3yJIbTara
BBIYUCIICHUH, BBIITOJIHATH IPE0Opa30BaHUs YMCIOBBIX BBIPAXKEHUI HA OCHOBE CBOMCTB
apupMeTUIECKUX JEHCTBUM.

CoOOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSAMOM ¢ COOTBETCTBYIOIIUM €l UUCIIOM U
n300paxkaTh YUCJIa TOUKAMU Ha KOOPAMHATHOM MPSAMOM, HaXOJUTh MOIYJIb YHCIA.

COOTHOCUTH TOUKH B MPSIMOYTOJILHOM cCHCTEME KOOPAWHAT C KOOPJAWHATAMH 3TOM TOUKH.

OKpyrJIsATh LIEJble YUCIIA U JeCATUYHbIE JPOOU, HAXOAUTh MPUOIMKEHUS YUCell.

YucnoBsle 1 OyKBEHHbIE BBIPAXKEHUS

[ToHumaTh 1 ynoTpeOasTh TEPMUHBI, CBSI3aHHbIE C 3aIIMChIO CTENIEHN YHCIIa, HAXOIUTh
KBaJpaT U Ky0O 4Kciia, BEIYUCIATH 3HAUEHHS YMCIOBBIX BRIPAXKEHUH, COJIEpKAIUX CTETICHH.

[Tonb30BaThCs MpU3HAKaMU JAETUMOCTH, PACKIIAbIBATh HATypaJIbHbBIE YHCIIa HAa IPOCThIE
MHOKUTEH.

[Tonb30BaThCsa MacmITaboOM, COCTABIISATH IPOMOPIIUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBHI 11 0003HAYEHMSI YUCEIT TTPU 3allMCH MaTEMaTHUECKUX BBIPAXKEHUH,
COCTaBJIATH OYKBEHHBIE BHIPAXKEHUS U (POPMYIIbI, HAXOAUTh 3HAUEHUS OYKBEHHBIX BBIPAKEHHIH,
OCYILIECTBIISISE HEOOXOIUMBIE MTOICTAHOBKH U TIPEe0Opa30BaHMUsL.

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcToBBIX 3a1a4

PemaTte MHOTOIIIArOBBIE TEKCTOBBIE 33124l apUPMETHIECKUM CITOCOOOM.
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Pemate 3a1aun, CBA3aHHBIE C OTHOILIEHUEM, TPONIOPLIHUOHAIBHOCTHIO BEIUYHH, TPOLICHTAMM,
pelaTh TpY OCHOBHBIE 3a/1a4M HA JPOOU U IIPOLIEHTHI.

Pewats 3amaun, conepxaiye 3aBUCUMOCTH, CBA3BIBAIOIINE BETUYUHBL: CKOPOCTh, BPEMH,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI,
UCTIONB3Ys apu(METHUECKUE NEHCTBUS, OLEHKY, TPUKUIKY, TIOJIb30BATHCS CAUHUIIAMHU
MU3MEPEHHS COOTBETCTBYIOIINX BEJIUYMH.

CocTaBnsaTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 33]a4H.

W3Bnekats nHMOpMALINIO, TPEICTABICHHYIO B TAOINIAX, HA JIMHEHHOM, CTOIOUATOM UITH
KpyTrOBOM JuarpaMMmax, MHTEPIPETUPOBATh MIPEACTABICHHBIEC JaHHBIE, UCIIOIb30BATh JAHHbIE
IIPU PELICHUH 3a/1a4.

[TpencraBisiTh HHPOPMAIIHMIO C ITOMOIILIO TAOIUII, THHEHHOW U CTONOYATON AHATrpaMM.

Harnsanas reomerpus

[TpuBOANTE TPUMEPBI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOMINX (OPMY H3yUSHHBIX
FEOMETPUUECKUX TIIOCKUX U MTPOCTPAHCTBEHHBIX QUTYD, IPUMEPHI PAaBHBIX U CHMMETPUYHBIX
uryp.

N300paxaTh ¢ MOMOIIBIO IUPKYJIS, THHEHKH, TPAHCIOPTUPA HA HEIMHOBAHHOW U KJIeTYaTOU
OyMare u3y4yeHHbIE TUIOCKHE TeoMeTprudecKue GUrypsl 1 KOHPUTypalud, CAMMETPUYHbBIE
Guryps.

[Tonp30BaThCsl TEOMETPUUYECKIMHE MTOHATUSIMH: PABEHCTBO (PUTYDP, CHMMETPHSI, UCTIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCh CAMMETPHUH, LIEHTP CUMMETPHUH.

Haxonuts BenMYHUHBI yTII0B U3MEPEHUEM € ITIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
3a/IaHHO BEJIMYMHBI, [10JIb30BATHCS IPU PELLICHHUH 33/a4 IPalyCHON MEpOH YIJoB,
pacno3HaBaTh Ha YepTEeXaxX OCTPbIN, IPSIMOM, pa3BEPHYTHIN U TYIION YTJIbL.

BeluncnaTes AJIMHY JIOMaHOM, IEPUMETP MHOTOYTOJIBHHKA, I10JIb30BATHCS €IMHULIAMU
U3MEPEHMUS IIMHBI, BbIpaXKaTh OJHU €UHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

Haxonuts, UCIIonb3ys YEpTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSA: MEKIY IBYMs TOYKaMHU, OT
TOYKH JI0 NPSIMOM, JUIMHY IIyTH HAa KBAaJPATHON CETKE.

Boruncnsate miomane GUryp, COCTaBI€HHBIX U3 IPSIMOYTOJIBHUKOB, HCIIOJIb30BaTh pa3oueHne
Ha MPSMOYTOJILHUKH, HA paBHbIE (PUTypBI, JOCTpauBaHHUE JI0 MPSMOYTOJIbHUKA, MT0JIb30BaTHCS
OCHOBHBIMM €IMHHUIIAMU U3MEPEHUS IIJIOMAI1, BBIPAXKaTh OJHY €IMHUILIBI U3MEPEHHUs TUIONIaN
4yepes ApyTHe.

PacrniozHaBaTh Ha MOJIENAX U N300pAKEHUAX MUPAMUIY, KOHYC, IIMIIMH/IP, UCIIOIb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, 'paHb, OCHOBAHHE, Pa3BEPTKA.

N300paxkaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIN Mapajieenues.

Boruncnsate 005EM NpsAMOYTOIbHOTO Mapasjiesienuneaa, Kyoa, mojib30BaTbCs OCHOBHBIMU
eIMHUIIAMU U3MEPEHUST 00BEMA;

PemaTe HecI0KHBIE 3a/1a4l HA HAX0K/IEHHE T€OMETPUYECKUX BEJINYMH B IPAKTHYECKUX
CUTyalUsIX.

KPUTEPUU N HOPMbI OHEHKU! IIPEJMETHBIX PE3YJIBTATOB
OBYYAIOIIMNXCH C 3ITP 1O MATEMATHUKE
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BricraBisiembie onienku odyuatomumcs ¢ OB3 He MOTYT ObITh IPUPABHEHBI K

OIICHKaM oOyudarommxcsi 001meo0pa3oBaTeNbHBIX IIKOJ, a SBISIOTCS JIMIIb OKa3aTeleM

YCHOCHIHOCTH MPOABUIKCHHNA IMKOJIbHHUKOB IO OTHOICHUIO K CaMUM ceOe. OHCHKa TaKXCE

UTPACT POJIb CTUMYJIHPYIONIETO (GaKTOpa, MOITOMY JIOIYCTUMO PabOTy HEKOTOPHIX YICHUKOB
oneanBath Ooiee BeicokuM OaioMm. OLIEHKA YCTHBIX OTBETOB YUAIIUXCS Otser
OLICHUBAETCS OMMEMKOU «5», eCJIM YYCHUK:

IIOJTHO PAacKpbul COZAEpXkKAaHHWE Marepuaga B o0beMe, IPeayCMOTPEHHOM
OpOrpaMMoi M y4yeOHUKOM, H3JI0XKUJI Marepuall I'pPaMOTHBIM S3bIKOM B
ONPEACICHHON  JIOTUYECKOW IIOCJIEJOBATEIbHOCTH, TOYHO  HCIOJIB3Ys
MaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY;

IPaBUJIbHO BBIOJHWI PUCYHKH, YUEPTEXKH, TPaQUKH, CONTyTCTBYIOIIUE OTBETY;
[I0Ka3aJl YMEHHUE WUIIOCTPUPOBATH TEOPETUUYECKUE TI0JI0KEHNUSI KOHKPETHBIMU
IpUMepaMu, MPUMEHATh WX B HOBOW CHUTyallud I[IPU BbIIOJHEHUU
IIPAKTUYECKOT0 3aJaHuS;

IIPOJEMOHCTPUPOBAII YCBOEHUE PAHEE U3YUEHHBIX COITYTCTBYIOIIMX BOIIPOCOB,
c(OPMUPOBAHHOCTH U YCTOHUUBOCTH UCIIONIB3YyEMBIX ITPHU OTPAOOTKE YMEHHIA U
HaBBIKOB;

OTBEYAJ CAMOCTOATENHHO 0€3 HAaBOSAIIMX BOMPOCOB yUUTEs. BO3MOKHEI
OJIHA - 1B€ HETOYHOCTH IIPU OCBEIIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB WM B
BBIKJIaJIKaX, KOTOPbIE YUEHHK JIETKO UCIIPABUII 110 3aMEYAHUIO YUUTEIIS.

OTtBer OLICHUBAETCS OTMETKOM ((4)), CCJIn

OH YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/IHM Ha OLICHKY ((5)), HO IIPHU 3TOM HMCCT
OJWH U3 HCAOCTATKOB!:

B H3JIOKCHUU JOIMYUICHBI HeOOJIbIIINE HpO6€HBI, HC MHCKasuBIIKEC Ma-
TEMATUYCCKOC COACPIKAHNUEC OTBLTA,

AONYIICHBI OAUH - IBAa HEAOYCTA NPU OCBCIICHUN OCHOBHOTI'O COACPIKAHUA
OTBCTA, UCIIPABJICHHLIC 110 3aMCYAHUIO YUUTCIIA;

AONYIICHBI omubOka uim Oolce ABYX HEAOYCTOB IIPHU OCBCUHICHUU BTO-
POCTCIICHHBIX BOIPOCOB MHJIM B BbIKJIIAAKAX, JICTKO HWCIIPABJICHHLBIC 110
3aMCYAHUTO YUYUTCIIA.

OtMeTKa «3» CTaBUTCS B CJICAYIOIUX ClIydasX:

HETNOJHO MJIM HEMOCIEN0BATEIbHO PACKPBHITO COAEPKAHME MaTepHUasa, HO IOKA3aHO
o01lee MOHMMaHUE BOIMPOCAa U MPOJIEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIC MJIs
JTAIbHEHIIIET0 YCBOGHHUS MPOrPaMMHOTO Martepuaia (omnpeneeHHbIe
«TpeboBaHusIMU K MaTEMaTHYECKOM MOATOTOBKE YUALTUXCS);

WMEJIUCh 3aTPYIHEHUS WM JOMYIIEHBI OIMMMOKH B OTIPEACICHUH TTOHATHUH,
WCTIOJb30BAaHUM MaTEMAaTHYECKOM TEPMHUHOJOTHH, 4YEpPTEXKaxX, BBIKIAIKAX,
WCTIPABJICHHBIE TTOCJIE HECKOJIBKHUX HABOIAIINX BOIMPOCOB YUUTES;

YYEHUK HE CHpaBUIICA C MNPUMEHEHHUEM TEOPUH B HOBOW CHUTyallMu MpHU
BBITIOJITHCHHUH TMPAKTHYECKOTO 3aJaHMsI, HO BBIMTOJHWII 3aJaHUs 003aTEIHHOTO YPOBHS
CIIOJKHOCTH I10 JaHHOM TeME;
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[P 3HAHUM TEOPETHUYECKOIO0 MaTepuanga BbIABICHA HEIOCTaTOYHAs
c(OpPMUPOBAHHOCTH OCHOBHBIX YMEHHUI 1 HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CICIYIONINX CIyYasx:

HE PacKpbhITO OCHOBHOE COJIEp)KaHHEe yueOHOTo MaTepuaa;

0o0Hapy»XeHO HEe3HAaHWE WM HEOHUMaHWe YYeHUKOM Oouibliel i Hanbosee

BaXHOW YacTu yueOHOro MaTepuarna;

JOMYIICHBl OIIMOKM B ONpPENEJICHUM TOHSATHI, MpPU HCHOJIB30BaHUU
MaTeMaTH4eCKON TePMUHOJOTUU, B PUCYHKAX, UepTexKax UK rpadukax, B
BBIKJIAJIKaX, KOTOpbIE HE MCIPABJICHBl IOCJIE HECKOJbKUX HAaBOASIIMX BOIPOCOB
YUUTEISL.

OLIEHKA IITMCBMEHHBIX PABOT
OTMeTKa «5» CTaBUTCS, €CIIN:

paboTa BBIOJIHEHA TOJHOCTHIO;

B JIOTUYECKUX PACCYKICHHUSIX U 00OCHOBAHUU PEIICHHS HET MPOOEIIOB U

OIIIHOOK;

B PCIICHUM HET MaTEeMAaTHYCCKHX OIMMUOOK (BO3MOXHA OJIHA HETOYHOCTb, OIHCKA,
HE SIBIISIOIIASICS CIICICTBUEM HEe3HAHUS WIM HETIOHUMAaHHUsI Y4eOHOT0 MaTepHaa).

OTtMerka «4» cTaBUTCS, €CIIHU:

paboTa BBINOJIHEHA TIOJHOCTbIO, HO OOOCHOBaHHS IIAroB PEIICHUS
HEJIOCTaTOYHBI (€CJM yMEHHE OOOCHOBBIBATH PACCYKACHHS HE SIBISUIOCH
CIICIAATBHBIM 00BEKTOM HPOBEPKH);

JIOTyIIeHa OJHa OIIMOKa MIJIM IBa-TPU HEJ0YeTa B BBIKJIAJIKaX, PUCYHKaX,
YyepTexax MM rpadukax (eciu 3TH BUABI paObOTHI HE SBISUTUCH CIICIIHATIbHBIM
00BEKTOM ITPOBEPKH).

OTtMeTka «3» CTaBUTCS, €CIIH:

JOMyIIeHbl Ooyiee OAHOM oOmMOKM WM Ooliee ABYX-TPEX HEJOYETOB B
BBIKJIQJIKaX, UepTekax Uiu rpadukax, HO yyalluics BiaeeT 00s3aTenbHBIMA YMEHUSIMU
10 IIPOBEPSEMOI TEME.

OTMmeTKa «2» CTaBUTCS, €CJIU: NOMYIIEHBI CyIIeCTBEHHbIE OITMOKHU, MTOKa3aBIIIue,

qTO y‘-IﬁHIHfIC?[ HE BJIAJCCT 00s13aTEIbHBIMHA YMCHUAMHU 11O I[aHHOﬁ TeMe B ITOJTHOM

Mepe.

I'pyObiMu cuuTarOTCs OIUIMOKHU:

HE3HAHUC OIPCACIICHUA OCHOBHBIX HOHSITI/IfI, 3aKOHOB, ITIpaBUJI, OCHOBHBIX

MOJIOKEHUU TEOPHUH, He3HaHUE (POPMYII, OOIETPUHATHIX CHMBOJIOB 0003HAYCHHUI BEITUYHH,
€IMHHUL] UX U3MEPEHUS;

- He3HaHME HAaUMEHOBAHUM €IMHHUI] HU3MCPCHUA;

HEYMEHHUE BBIIETIUTH B OTBETE IJ1aBHOE;

HEYMEHHE IPUMEHATh 3HaHUS, aJITOPUTMBI JIUTs peILIeHHs 3a/1a4;

HEYMEHHeE JIeNIaTh BHIBOIBI M 0000IIEHMS;

HEYMEHHE YUTaTh U CTPOUTH TpaUKH;

HEYMEHHE MO0JIb30BAThCS IEPBOUCTOUYHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;
noTepsi KOPHS WM COXpaHEHHE TOCTOPOHHETr0 KOPHS;

17



- oTOpackiBaHue 0€3 O0BSICHEHUI OJTHOTO U3 HUX;
- paBHO3HAYHBIC UM OIIUOKY;
- BBIYMCIIUTEIIBHBIE OLIMOKH, €CIIM OHU HE SIBJIIOTCS OITUCKOI;
- JIOTMYECKUE OLIMOKHU.
K Herpy0biM omméKam ciiefyeT OTHECTH:
- HETOYHOCTh (POPMYJIHMPOBOK, ONpEACICHUH, IMOHATHH, TEOpWH, BbI3BAHHASI HETIOJHOTOM
0XBaTa OCHOBHBIX ITPU3HAKOB ONPEAEIISIEMOr0 MOHATHS WA 3aMEHOM OJHOTO - IBYX U3 3TUX
IIPU3HAKOB BTOPOCTEIICHHBIMU;
- HETOYHOCTb Ipauka;
- HEpaLMOHAIBHBINA METOJ PEILCHHS 3a/1a41 WA HEJOCTaTOYHO IPOAYMAHHBIN I1aH
OTBeTa (HAapylIEHHE JIOTMKH, IIOAMEHa OTJEJIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTENIEHHBIMH);
- HEpalMOHAIbHBIE METO/IbI PA0OTHI CO CIIPABOYHOM U JIPYTo JIMTEPATypOii;
- HEYMEHHE pellaTh 3a/Ia4H, BBIIIOJIHATD 33JaHHsI B OOIIEM BH/IC.
Henoyeramm sBisroTCS:
- K HenoueraM oTHOCATCS MOTPEIIHOCTH, CBUIETEIBCTBYIOIINE O HEAOCTATOYHO
[IOJTHOM WJIM HEJJOCTAaTOYHO IPOYHOM YCBOCHHUHU OCHOBHBIX 3HAHUM U YMEHHUM WK
00 OTCYTCTBUM 3HAHUI, HE CUUTAOLUXCS B IPOrPAMME OCHOBHBIMHU.
- Henoueramm TaKKe CUMTAIOTCA: IOIPEIIHOCTH, KOTOpBIE HE IPUBEIM K HUCKAKEHUIO
CMBICJIa TOJIyYEHHOI'0 OOYYaloIUMKCS 3HAHHMS WIHM CIIOCO0a €ro BBIMOIHEHUS; -
HEaKKypaTHas 3aluch; HEOPEKHOE BBIIOJIHEHHE 3alMCei, yepTexkel, cxeM, TIpaHKoB;
HepalMOHAIbHbIE IPUEMBbl BBIYMCIECHUNA | MpeoOpa3oBaHUM.
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TEMATHYECKOE INTAHUPOBAHHUE S KJIACC

KommyectBo gyacos

No HaunmenoBanue pa3nenoB u Tem
KoHntposbHbie IIpakTrueckue
n/m MIPOrpaMMbl Bcero
paboThI paboThI SLOP
Harypanbnbie uncna. JlefictBus ¢ Bbubmmoreka [JOK
1 43 1 .
HaTypaJlbHBIMHU YHCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsgnas reomerpust. JIluanum Ha 12 5 bubnmnoreka IJOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnmoreka IJOK
3 ObpiknoenbIe Apodu 48 1 https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 Harnsnnas reomerpusi. MHOroyrosnbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bubnmoreka IJOK
S Jlecamiannie Apoou 38 . https://m.edsoo.ru/7f4131ce
Harnsanas reomerpust. Tena u purypsl B Bu6mmoreka [OK
6 9 1 _
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmmoreka [IOK
! Tosropenne i 0bodmenue 10 . https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10
1 170 4 4

I[TPOTPAMME
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6 KJIACC

KonuuectBo yacos
Ne /mt HanMeHOBaHWE pa3/IeoB U TeM MPOrPaMMBbI B KOHTpOIIBHEIE [pakTHYeCcKHe SLOP
cero paboThI paboTHI
bubmuoteka LIOK
1 Hatypanbheie uucna 30 1 https://m.edso0.ru/7f414736
5 Harnsgnas reomerpust. [IpsimMble Ha 7 bubnuorexa LIOK
IJIOCKOCTH https://m.edso0.ru/7f414736
Bu6nmoreka IJOK
3 Jipobu 32 1 1 https://m.edso0.ru/7f414736
bubmuoreka LIOK
4 Harnsannas reomerpus. Cummerpust 6 1 https://m.eds0o.ru/7f414736
bubmuoreka LIOK
S Bripaxenmi ¢ Oyksamn 6 https://m.edsoo.ru/7f414736
6 Harnsannas reomerpusi. @urypsl Ha 14 1 1 Bubmorexa [JOK
TUIOCKOCTH https://m.edsoo.ru/7f414736
7 ITonoxuTenbHbIe U OTPULIATEIILHBIE 40 1 bubnnoreka [JOK
qucia https://m.edso00.ru/7f414736
8 n 5 1 bubmoreka IIOK
PEACTABJICHHC JIAHHBIX https://m.edso0.ru/7f414736
9 Harnsannas reomerpusi. @urypsl B 9 1 Bubmoreka [JOK
MIPOCTPAHCTBE https://m.eds00.ru/7f414736
10 [ToBTOpenue, 06001IeHNE, 20 1 Bbubimoreka IIOK
CHCTeMaTHU3alus https://m.edso0.ru/7f414736
OBHIEE KOJIMYECTBO YACOB I10 170 5 5

[TPOTPAMME
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