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HHOACHUTEJBHASA 3AIINCKA

Pabouas mnporpamma gunuun YMK «Maremaruka — Cdepo» (5-6
KJacchl) paspaborana Ha 0aze DenepadbHOr0 TOCYAApPCTBEHHOTO CTaHIapTa
oOmero oOpa3oBaHusi, TpeOoBaHuii K pe3yabTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaresbHOU POrpamMMBbl OCHOBHOTO oO1ero 0o0pa3oBaHus,
dyHIaMEHTAIBHOTO siJipa cojepkaHusi oOpa3zoBanus, [IpumepHol mporpaMMbl
OCHOBHOI0 o00miero oOpa3oBaHus. B paboueii mporpamMme yudT€Hbl HIEH U
nosioxkeHuss KoHIENuuu JAyXOBHO-HPABCTBEHHOTO PAa3BUTUS M BOCIHTAHUS
JMYHOCTH TpaxkiaanuHa Poccum, I[Iporpammbl pa3Butuss u  (popMupoBaHuUs
YHUBEpCAIbHBIX YUYE€OHBIX JEHCTBUH, KOTOpbIe oOecrednBaioT (HopMHUpPOBaHUE
poccuicKon IpakJIaHCKOM UJACHTUYHOCTH, OBJIAJICHUS KITFOYEBBIMU
KOMIIETCHITUSAMH, COCTaBISIONIMMU OCHOBY IJISi CAMOPAa3BUTHSA U HEMPEPHIBHOTO
oOpa3oBaHMsl, IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOTO
pPa3BUTHUSL yYalllMXCs, ¥ KOMMYHUKATUBHBIX KadyeCTB JIUYHOCTH.

Ota mporpamMma SIBJISIETCSI OCHOBOM JUISl OpTaHU3alMi  padOThl yUUTENS,
BEJYILLEro MpernojaBaHue MO yKa3aHHOMY YueOHO-METOJUYECKOMY KOMIUIEKTY. B
HEll 1enu u TpeboBaHus K pe3ysibTaTaM 00y4eHHss MaTeMAaTUKE B OCHOBHOM IIKOJIE
KOHKpPETU3UPOBAHbl TMPUMEHUTEIBLHO K ATamy 9—6 kiaccoB. [Iporpamma 3amaér
COZIEpKaHHEe W CTPYKTYpy Kypca, MOCIEN0BAaTEIbHOCTh  y4eOHBIX TE€M B
yueOHukax JauHuM «Cdepb». B Hell Takke NPUBOAUTCA XapaKTEPUCTHKA BHUJIOB
yueOHOW ¥ TIO3HABATENBbHOW NIEATENBHOCTH, KOTOPBIE CIYyXaT JAOCTHKEHHUIO
MOCTaBJICHHBIX Lenell u obecneunBatrorcss YMK «Chepbn».

IIpenonaBanue marematuk B MbOY OOI Nel0 um. Atamana ['onoBartoro
BEJETCSI B COOTBETCTBUU CO CIEAYIONIUMHU HOPMATUBHBIMH M PACIOPSIUTEIHHBIMU
JTOKyMEHTaMHU:

1. 3akon «OO0 oOpaszoBanuu B Poccuiickoit ®eneparun» ot 29.12.2012
Ne 273-D3 (c U3MEHEHUSAMU | JOTIOJTHECHHUSIMH).

2. 3akoH Kpacnogapckoro kpast ot 16.07.2013 Ne 2770-K3 «O6 o6pazoBanuu
B KpacHomapckoM kpaey (¢ U3MCHEHUSIMH U JIOTIOTHCHUSIMH ).

3. IIpuka3 Muno6pazoanust PO ot 05.03.2004 Ne 1089 «O06 yTBepxaeHUn
(denepaabHOrO KOMIIOHEHTa TIOCYJApCTBEHHBIX 00pa30BaTeNbHBIX CTaHJIAPTOB
HAYaJIBLHOTO OOINEro, OCHOBHOrO 00mero u cpeaHero (IOJHOro) OOIIEero
o0pa3oBaHus» (C N3MEHEHHUSIMH U JTOTIOJTHEHUSMH).

4. Tlpukaz Muno6pazoBanusi PO ot 09.03.2004 Ne 1312 «O06 yTBepxaeHun
denepanbHOro 06a3MCHOrO yY4eOHOTO IUTaHA W MPUMEPHBIX yUEOHBIX IUIAHOB MJIS
oOpa3zoBarenbHbIX  yupexaeHudt  Poccuiickoit ~ @enepanmu,  peanu3yroIInX
IPOrpaMMbI 00IIIEro 00pa3oBaHus» (C U3MEHEHUSMHU U JIOMOJHECHUSIMH).

5. Ilpuka3z MunucrepctBa obpazoBanusi u Hayku PD ot 06.10.2009 Ne 373
«O0 yTBEepKICHWHM W BBEIACHUM B JEHCTBUE (QeAepaIbHOr0 TOCyIapCTBEHHOTO
00pa3oBaTEeIbHOIO CTaHAapTa HAYaJIbHOTO 00Iero oopa3oBaHus» (C U3BMEHEHUSIMH U
JIOTIOJTHEHUSIMH ).

6. [Ipukaz MunucrepctBa oOpa3zoBaHuss U Hayku P® ot 17.12.2010 Ne
1897 «O6 yrBepxkaeHnn ¢GeaepPATBHOTO TOCYIAPCTBEHHOTO 00pa30BaTeILHOTO
CTaHJIapTa OCHOBHOT'O 00IIIero 00pa3oBaHus» (C N3MEHEHHUSIMH U JOTIOJIHCHUSMHU ).



7. Ilpukaz MunucrepctBa oOpazoBanusi u Hayku P® ot 17.05.2012 No 413
«O0 ytBepxkaeHNH (eaepaIbHOro rocyJapCTBEHHOIO 00pa30BaTeIbHOIO CTaHIApTa
CpeHero o0IIero 0opazoBaHus (C U3MEHESHUSIMU M JIOTIOJTHCHHUSIMH ).

8. [Ipukaz MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot
30.08.2013 Ne 1015 «OO6 yrBepxknenun [lopsimka opraHuzaliu U OCYHIECTBICHUS
o0pa3oBaTeNbHON  JEATENBHOCTHM MO  OCHOBHBIM  0011€00pa3oBaTeIbHBIM
nporpamM-maM - o0Opa3oBaTeIbHBIM MPOTPaMMaM HAYalbHOTO OOIIEro, OCHOBHOTO
00I1Iero U cpeaHero o0Iero o0pa3oBaHus» (C K3MECHEHUSMH M JIOTIOJTHEHHUSIMH ).

9. Ilpuka3 Munucrepcta npocsenieHuss PO ot 03.09.2019 Ne 465 «O6
YTBEPXKJICHUHM TIEPEUYHsI CPEJACTB OOYYEHHUS M BOCHUTAHUS, HEOOXOIUMBIX ISt
peanuzaiuu 00pa3zoBaTEIbHBIX MPOrpaMM HavyaJabHOTO OOIIEro, OCHOBHOTO OOIIETro U
cpenHero o6mero oOpa3oBaHHUS, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBUSM
oOyueHusi, HeOOXOIMMOTO TMPH OCHAIEHUHN 0011e00pa30BaTENbHBIX OPraHU3aIi B
LEsAX peanu3alid MEpPONPUSITUN 1O COJACUCTBUIO CO3JaHHI0 B CyObekTax PdD
(ucxonsi M3 MPOTHO3UPYEMOM MOTPEOHOCTH) HOBBIX MECT B 00pa30BaTENbHBIX
OpraHu3anusix, KpUTepueB ero (GopMUpOBaHUS U TpeOOBaHUN K (QYHKIHOHAILHOMY
OCHAIlICHUIO, a Takke HOpMaThBa CTOMMOCTH OCHAIEHHs OJIHOTO MecTa
OoOy4Jaronuxcs yKa3aHHBIMHU CPEJICTBAMH O0YUYEHHUS U BOCIIUTAHUS.

10. IIpuka3z MunuctepctBa mnpocsemienuss PO ot 28.11.2018 Ne345 «O
dbenepaibHOM TIepeyHe YYEeOHUKOB, PEKOMEHAYEMBIX K HCIOJIb30BAaHUIO TPHU
peanu3aldd UMEIOIIUX TOCYJapCTBEHHYIO aKKPEeIUTalUI0  00pa3oBaTEIbHBIX
IIpOTrpaMM HavyajJbHOIO 00I1IEeTr0, OCHOBHOI'O 00IIIET0, CPpeIHEro 00IIero o0pa3oBaHus»
(c u3MeHeHusIMH U tonostHeHusIMH, 0T 18.05.2020 Ne249).

11. ITpuxa3 MunuctepctBa obpazoBanust u Hayku PD ot 09.06.2016 Ne 699
«O0 yTBepKACHUU TIEPEUHsI OpPraHU3alWN, OCYIICCTBISIONINX BBIMYCK YYEOHBIX
O0COOM, KOTOpPBIE TOMYCKAIOTCS K AOMYCKAIOTCS K MCIIOIB30BAHUIO TIPU PeATN3aIiN
UMEIOIUX  TOCYAAPCTBCHHYIO  aKKPEAWTAIMIO  00pa3oBaTeNbHBIX  MPOTPaMM
HAYaJLHOTO OOIIero, OCHOBHOIrO OOIIEro, cpeaHero obiiero ooOpazoBaHus» (C
U3MCHEHUSMH U JOTIOTHCHUSMU ).

12. IlocranoBnenue denepanbHON CIYKOBI MO HAI30Py B CBETE 3aIUTHI
npaB moTpeduTeneld W OJaronoiy4yusi 4einoBeka, [JIaBHOTO TOCYAapCTBEHHOTO
canutapHoro Bpaua P® ot 29.12.2010 Neo 189 «O6 yrBepxknenun CanlluH
2.4.2.2821-10 «CaHUTapHO-IMUEMUOIOTHYECKUE TpeOOBaHUS K YCJIOBHUSIM U
OpraHu3anuu 00y4YeHHs B 00I11e00pa30BaTEIbHBIX YUPSIKIACHUIX» (C U3MEHEHUSMH U
JIOTIOJTHECHHSIMH).

13. Ilpuka3 muHuCTEpCTBa 0Opa3oBaHus U Hayku KpacHomapckoro kpasi oT
05.11.2015 Ne 5758 «OO0 yTBEpKICHUHU MOpPSIKAa OpPraHU3alMK HWHIWBUIYAJIBHOTO
orbopa mpu MpuemMe MO0 TEPeBOAE B TOCYAAPCTBEHHBbIE M MYyHUIIMMNAIbHBIC
oOpa3oBaTeNbHbIC OpPTaHU3AIMK [JIS TOJyYeHHsST OCHOBHOTO OOIIEro W CPEIHETro
oO1rero oOpa3oBaHus C YriyOJICHHBIM M3YYEHUEM OT/AENIbHBIX YYEOHBIX MPEIMETOB
wi Ui npoduiasHoro odyuenus B KpacHomapckoM kpae» (C M3MEHEHHSIMH WU
JOTIOJTHEHUSIMHU ).

14. ITpukaz MunucrepctBa npocenieHus: Poccuiickoit @enepaunu ot 31 mas
2021 1. Ne 287 «OO6 yrBepxknaeHun ¢GeaepalbHOTO  TOCYIapCTBEHHOTO
0o0pa30BaTeILHOTO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHUS» OIMPEACICHO, YTO
JUYHOCTHBIE PE3YJIbTaThl OCBOCHUS MPOTPAMMbI OCHOBHOTO OOIIEro oOpa3oBaHUs
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JOJDKHBI  OTpakaTh TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PACHIMPEHHE OMBITA JCSITEIHHOCTH Ha €€
OCHOBE M B IIPOLECCE pEAIM3ALMUA OCHOBHBIX HANpPAaBICHUNA BOCHUTATEIbHON
NEATETLHOCTH, B TOM YHCJIE IO CICAYIONIUM HAIPaBICHUSM BOCIUTATEIHLHOM
NEeSATETbHOCTH:

1) rpa)1aHCKOTO BOCIIUTAHUS

2) MaTpuOTHYECKOTO BOCTIMTAHMUSI

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS

4) 5CTETUYECKOTO BOCITUTAHUS

5) ¢usudeckoro BocnuTaHus, (GOPMHUPOBAHUS KYJIbTYpbl 3/I0POBbS H
OMOITMOHAIEHOTO OJIArOTIONyYHs

6) TPy10BOTO BOCITUTAHHUS

7) KOJIOTUYECKOTO BOCITUTAHUS

8) IEHHOCTH Hay4YHOTO MO3HAHUS

15. Ycraom MBOY OOII Nel10 um. Atamana I"onoBaToro.

Henn n3yyeHust yueOHOro Kypca

[TpuoputeTHbIMH LEISIMU OOy4YE€HUS MaTeMaTHKe B 5S—6 KilaccaX SIBJISIIOTCS:
OpOAODKEHHE (OPMHUPOBAaHUS OCHOBHBIX MAaTEMaTHMUECKUX MOHATHH (4ducIio,
BEJIMYMHA, TeoMeTpuueckas @urypa), oOeCHeuMBAIOMIUX MPEEMCTBEHHOCTh M
NEPCHEKTUBHOCTh MAaTEMATUYECKOI0 00pa30BaHus OOYyHAIOIINXCS;

® Da3BUTHE  HWHTEJUIEKTYaJIbHBIX M TBOPYECKUX  CHOCOOHOCTEM
oOy4aroluxcsi, MO3HABaTEJIbHON aKTHUBHOCTH, MCCIIEA0BATENbCKIX
YMEHHUN, HHTEpECca K U3YUYECHUIO MAaTEMATUKH;

e 110/BeICHHE O0yUaroLUXCcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYKAIOIIETO MUPA;

e opMUpoBaHHE (PYHKIIMOHAIBHOM MaTEMaTUYECKOM TPaMOTHOCTH:
YMEHHSI pacro3HaBaTh MaTeMaTHUYeCKHEe OOBEKTbl B pealbHbIX
KU3HEHHBIX CUTYalMsIX, IPUMEHATh OCBOCHHBIE YMEHHUS IS PELICHUS
NPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, MHTEPHPETUPOBATH IOIYYEHHBIE
pe3yapTaTbl M OLEHUBATh KX HA COOTBETCTBHE MPAKTUYECKOU
CUTYyalUU.

OCHOBHBIE JIMHUM COAEp)KaHUSA Kypca MareMaTMKM B 5—6 Kiaccax —
apumMeTnyecKas U reoOMeTpUYECcKasi, KOTOpbIe Pa3BUBAIOTCS NMapaljIesIbHO, KaXK1as B
COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOH, a B
TECHOM KOHTAaKT€ M B3aHMMOJEUCTBUHU. Takke B Kypce NPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMHU aireOpbl U OMHCATEIbHOW CTAaTUCTHKU. M3ydyeHue apupmMeTudyecKkoro
Mareprajla HaYMHAETCS CO CHCTEMATHU3alMUd W Pa3BUTUS 3HAHUW O HATypPAIbHBIX
yuciax, IOJYYEHHBIX B HadalbHOM mmKoJe. IIpm 3TOM coBepuieHCTBOBaHUE
BBIYMCIIUTENIbHOM TEXHUKM W (OPMHUPOBAHUE HOBBIX TEOPETHUECKUX 3HAHMM
COUYETAETCA C PA3BUTHUEM BBIUMCIUTENBHOW KYJIbTYpPbl, B YACTHOCTH C OOy4YEHHEM
IIPOCTENIINM ITPUEMAM NPUKUIKU U OLEHKH PEe3yJIbTaTOB BBIUMCICHUM. M3ydeHune
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HaTypaJbHBIX YHCEN MPOJOJIKAETCS B 6 Kiacce 3HAKOMCTBOM C HadaJlbHBIMU
MOHSATUSIMU TEOPHUU JICTTUMOCTH.

Jlpyroit KpyIHbIi 0JIOK B COJIepyKaHUK apu(METHICCKON JIMHUU — 3TO JIPOOH.
Hayano n3yuenus 0ObIKHOBEHHBIX U JECSITHUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
NEPBBIM 3Tanm B OCBOCHUU IpoOEH, KOraa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
uaesiMU, MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOeil B
MOJTHOM 00BEME MPEAIIECTBYET U3YUCHHIO JECITHUHBIX APOOeii, 4TO 1erecooOpa3Ho
C TOYKHM 3PEHHS JIOTUKHU W3JI0KEHHUS] YMCIOBOW JIMHMM, KOTJla MpaBWIa JACHCTBUH C
JNECATUYHBIMH APOOSIMH MOXXHO OOOCHOBaTh YK€ W3BECTHBIMH aJTOpPUTMaMHU
BBITIOJIHEHUS JACHCTBUN ¢ OOBIKHOBEHHBIMHU JIPOOSMH. 3HAKOMCTBO C JECATUYHBIMU
IpOOSIMU PACHIMPUT BO3MOKHOCTH JJII MOHUMAaHHUS OOYYaIOIIMMHUCS MPUKIAIHOTO
MIPUMEHEHUSI HOBOM 3allMCH NPHU U3YYEHHUH APYTUX MPEIMETOB U MPU MPAKTUYECKOM
WCIIOJIb30BaHUMU.

K 6 xmaccy OTHECEH BTOpOW 3Tal B U3YYEHUM IpOOEH, re MPOUCXOIUT
COBEPIICHCTBOBAaHUE HABBHIKOB CpPAaBHEHUS U MpeoOpa3zoBaHusi JpoOEi, OCBOCHUE
HOBBIX BBIYHCIIMTENBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCIICHUN, B TOM
YHUCIie 3HAUCHUN BBIPAXKEHUM, COJIepKaIIuX U OOBIKHOBEHHBIE, U JECATUYHBIE IpOOH,
YCTAHOBJICHHE CBSI3€H MEXIYy HHMH, PACCMOTPEHHE MNPUEMOB pEUICHUS 3aJad Ha
npobu. B Hauane 6 kiacca MNPOMCXOAUT 3HAKOMCTBO C TOHATHEM TIPOIEHTA.
OcoOEHHOCTBIO U3YUYEHHUS TOJOKUTEIBHBIX U OTPHUIATEIBHBIX YKCEI SIBISETCA TO,
YTO OHU TaK»Ke€ MOTYT pacCMaTpUBAThCs B HE! JCKOJIBKO 3TanoB. B 6 kiacce B Havasie
u3ydeHus: TeMbl «I1oy1oxu ! ITeNbHbIE U OTPULIATENbHBIC YHCIIa» BBIAEISAETCS MOATEMA
«llenbie yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATENIbHBIMU YHCIAMU U
JNEUCTBUSIMHU C TIOJOKUTEJIBHBIMU M OTPUIATEILHBIMA YHUCIAMU TMPOUCXOIUT Ha
OCHOBE COJEpXATENbHOIO IMOAXOAAa. OJTO TO3BOJSET HAa JOCTYIIHOM YPOBHE
MMO3HAKOMUTD YYAIIUXCS MPAKTUYECKH CO BCEMU OCHOBHBIMU MOHSITUSMH TEMBI, B TOM
YuCcJie W C TpaBWUJIaMU 3HAKOB TPHU BBITIOJHEHUH apU(METUYECKUX JCUCTBHI.
N3yyeHue pannoHaIbHBIX YHMCENl Ha 3TOM HE 3aKOHYMTCS, a OyJIeT MpOAOJIKEHO B
Kypce ajireopsl 7 Kjlacca, 4YTO CTAHET CJEIYIOUIUM IPOX0I0M BCEX MPUHIMIHATIBHBIX
BOIIPOCOB, TEM CaMbIM pa3AeJICHUE TPYIHOCTEN 00JIeryaeT BOCIpUsATUE MaTEpUala, a
pacrpeiesieHie BO BpeMEHU CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Ipu oOyueHun pelIeHnto TEeKCTOBBIX 3ajad B 5—6 Kjaccax HCIOJIb3YIOTCS
apupMeTHIecKre TpuéMbl peieHns. TeKCTOBbIe 3a/1auu, periaeMbie Tpu 0TPabOTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—6 KJaccax, pacCMaTPUBAIOTCS 3aa4l CIIEIYIOLINUX
BUJIOB: 3aJlaud Ha JBW)XCHHE, HAa 4YacTH, Ha TOKYNKH, Ha paboty u
MPOU3BOAUTENILHOCTh, HA TMPOLIEHTHI, HA OTHOLIEHUs M mnponopuuu. Kpome Toro,
oOy4aroniyecsi 3HaKOMATCS C¢ NpUEMaMHU pelieHus 3a7ad 1nepedopoM BO3MOKHBIX
BAapUAHTOB, y4yaTcs paboTarh ¢ MHpopMaImen, mpeacTaBIeHHON B (hopme TabJIuIl Uin
nuarpamMMm.  Marematuka.  5—9  Kiaccel  MPEAYyCMOTpeHO  (opMHUpPOBaHUE
IPOMNEACBTHUECKUX anreOpanuecKux npeacrapieHuil. bykBa kak cMMBOJ HEKOTOPOTO



yuciaa B 3aBHCHUMOCTH OT MaTE€MaTHYECKOTO KOHTEKCTa BBOJUTCA MOCTEIEHHO.
DykBeHHass CHMBOJIMKA LIMPOKO HMCHOJB3YETCS MPEXKIE BCEro JUIsl 3alMCH OOIIUX
YTBEPXKICHUM U TpeasiokKeHuil, (opmys, B YaCTHOCTH ISl BBIUYMCIICHUS
r€OMETPUYECKHUX BEJIMYMH, B KAYECTBE «3aMECTHUTEIISD YUCIA.

B kypce «MareMaTtukm» 5—6 KIaccoB MPEACTaBICHA HATJIsHAs T€OMETPHS,
HalpaBjeHHass Ha pa3BUTHE OOPa3HOTO  MBIIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpaKEHUS, N300pa3UTENbHBIX YMEHHUI. DTO BaXXHBIN 3Tall B U3yUYEHUU T€OMETPHH,
KOTOPBI OCYHIECTBJISIETCS HA HAIJISIIHO-IIPAKTUYECKOM YpPOBHE, ONUpAeTCs Ha
HarIIHO-00pa3Hoe MbINUIEHHE OoOydvaromuxcs. boisblmias poiab  OTBOAUTCS
MPAKTUYECKOM  JEATENIBHOCTH,  OMNBITYy,  JKCIEPUMEHTY,  MOJEIUPOBAHMUIO.
OOyuaroiuecs 3HAKOMATCS C TEOMETPUYECKHMMHU (GUTypaMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C MX MPOCTEHIIMMHU KOHPUTYpalUsMHU, ydarcs HU300pakaTb MX Ha
HEJIMHOBAaHHOW M KieT4yaToM Oymare, paccMaTpUBaIOT UX IPOCTEHIIME CBOMCTBA.
B mporecce uzydeHus HariasiJHOM reOMeTpUH 3HAHUS, [TOJYYeHHbIE 00YYarOIUMHUCS
B HayaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo 0a3ucCHOMY IUIaHy B 5—6 Kilaccax M3y4daeTcs MHTETPUPOBAHHBIM
npeaMmer «MaTemaTuka», KOTOPBIM BKIIOYAaEeT apu(pMETHYECKU MaTepuan u
HaIISIHYI0O TEOMETPUI0, a TakKe TMPONEACBTUUCCKAE CBEJICHUS W3 aireophl,
AJIEMEHTHI JIOTUKH U Hauajla OMUCaTeIbHOM CTaTUCTUKU. ba3ucHbIN yueOHbIN TIJ1aH Ha
M3yYEHHE MaTEeMaTUKH B 5—O6 Kjlaccax OTBOJIUT HE MeHee 5 yueOHBIX YacOB B HEJIEIIO
B TEYEHHUE KaXJO0ro roja ooyuyeHus, Bcero He Menee 340 yuyeOHbIX 4acoB.



1. INTAHUPYEMBIE PE3YJIBTATBI

OcBoenune yueOHOro mpeamera «MarTemMaTtuka» JOKHO OOecreunBaTh
JOCTHKEHHE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI CIEIYIOMINX JTUYHOCTHBIX,
METamnpeMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpenal /Mmera
«MareMaTnka» XapaKTepU3yITC:

IlaTpuoTHyeckoe BOCHHUTAHHE: IPOSBICHUEM HHTEpeca K MPOLUUIOMY M
HACTOSILIEMY POCCUUCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM
POCCUMCKUX  MaTeMaTUKOB U  POCCUHWCKOM  MAaTeMaTUYEeCKOM  IIKOJbI, K
WCITIOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HayKaxX U MPUKIATHBIX chepax.

I'paknanckoe M JAyXOBHO-HPABCTBEHHOE BOCIHMTAHHME: TOTOBHOCTBIO K
BBINIOJIHEHUIO 00513aHHOCTEN rpakIaHWHA U pea3alliy €ro Mpas, IPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKUMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHM,
IpoLENyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHI W TIp.); TOTOBHOCTHIO K
OOCYXXJIEHHIO 3TUYECKMX NPOOJEeM, CBSI3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyK{, OCO3HAHMEM BaKHOCTU MOPAJbHO-3THYECKUX MPHUHIUIIOB B
JESATEIIbHOCTU YYEHOTO.

TpynoBoe BocnmMTAHME: YCTAaHOBKOM Ha AKTUBHOE YYacTHE B PEIICHUU
MPAaKTUYECKUX 3al]Jady MAaTEMaTUYECKOW HaIMpaBICHHOCTH, OCO3HAHHEM BaXKHOCTH
MaTEMaTUYeCKOro OoOpa30BaHUS Ha MPOTSKEHUU BCEH IKU3HM JUIsl YCHEHIHOU
npo(ecCUOHANBHOM ~ NIeATEIBbHOCTH W Pa3BUTUEM  HEOOXOJUMBIX  YMEHHUU;
OCO3HaHHBIM BEIOOPOM U IOCTPOECHUEM MHIUBUYaJIbHOU TPAEKTOPUU OOPa30BaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOe BOCHUTAHME: CIIOCOOHOCTHIO K OSMOIMOHAIBHOMY U
ACTETUYECKOMY BOCIPHUATHIO MaTEMaTUYECKUX OOBEKTOB, 3aJad, pEHICHUH,
pacCyXJI€HUI; YMEHUIO BUIETh MATEMATHUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH Hay4YHOr0 TO3HAHMSI: OpPHEHTALMEN B JEITEIBHOCTH HA
COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YEJIOBEKA, MPUPOIBI U 00IECTBA, TOHUMAHUEM MaTEMaTHYECKON HayKu KaK
chepbl YENOBEUECKOW MAESTENbHOCTH, 3TAlOB €€ pa3BUTHS WU 3HAYUMOCTH JUIS
pa3BUTHS LMBUJIU3AIMU; OBJAJCHUEM S3bIKOM MATEMaTUKM M MaTEeMaTHYECKOM
KYJbTYpOi KaK CpEICTBOM IO3HAHWS MHUPA; OBJIAJCHUEM MPOCTEUIIMMU HABBIKAMHU
UCCJIEI0BATEIBCKON AEATENBHOCTH.

®dusuyeckoe BocnUTaHWe, (GOPMUPOBAHUE KYJIbTYpbl 370pPOBBbS U
HMOLIMOHAIBHOTO OJIaronoJIydrs: TOTOBHOCTBIO MIPUMEHSITh MAaTEeMaTUYECKUE 3HAHUS
B HMHTEpecax CBOEro 3/I0pOBbs, BEACHUS 30pPOBOro o0Opa3a >KHU3HH (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIA PEXXHUM 3aHSATUN M OTIBIXA, PEryJisapHas (u3nveckas
aKTUBHOCTH); C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUM, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTro K€ MpaBa JIPyroro 4eroBeKa.

IKOJIOrHYECKoe BOCIIUTAHME: OpUEHTaluen Ha pUMEHEHUE
MaTEeMaTUYECKUX 3HAHUM JJI pelieHus 3a/1ad B 00JIaCTU COXPaHHOCTH OKPYXKarolen
Cpellbl, IJIAHUPOBAHMUSI TOCTYNKOB W OLIEHKM HX BO3MOXHBIX TOCIEACTBUN s
OKpYXarollel cpe/ibl; 0CO3HAHUEM II00AIBbHOTO XapaKkTepa 3KOJIOrMYeCKUX MpoodieM
Y IIyTEU UX PEIICHUS.



JIMdHOCTHBIE PEe3yNbTaThl, 00ECIIEUNBAIOIINE AANTAIMI0 O0YJaIOmEerocs K
U3 IMEHSAIONIMMCS YCJIOBUSIM COIMAIbHOM M MPUPOAHON Cpeabl: TOTOBHOCTHIO K
JNEUCTBUSIM B  YCIIOBUSIX HEONPEACIEHHOCTH, TOBBIIIEHUIO YPOBHS  CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSTEIbHOCTh, B TOM YHUCIIC YMEHUE YUUTHCS Y
JIPYTUX JItojeH, mpulloOpeTaTh B COBMECTHOM JIESITEILHOCTH HOBBIC 3HAHMSI, HABBIKU
U KOMIICTCHIIMA W3 OIbITa APYTUX; HEOOXOAMMOCTHIO B (POPMHUPOBAHUU HOBBIX
3HaHUM, B TOM 4YHCie (HOPMYJIHPOBATh WJICH, MOHSATHS, THUIOTE3bl 00 O0BEKTaX M
SBJICHUSX, B TOM YHCJIC paHee HE U3BECTHBIX, OCO3HABATh JNE(PHUITUTHI COOCTBEHHBIX
3HAHUW ¢ KOMIIETEHTHOCTEH, IUIAaHHUPOBATh CBOE pa3BUTHE; CIHOCOOHOCTHIO
OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHUTYalMIO Kak
BBI30B, TPEOYIOUIUMNA KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMBIE pEUICHUS U
nencTBus, GOpMyIUpPOBATH U OLICHUBATH PUCKH M TIOCIEACTBUS, (JOPMHUPOBATH OTIBIT.

METAIIPEJAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl y4eOHOrO MpeameTa
«MareMaTuka» XapakTepu3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU MM03HABATEIbHBIMU
JIECTBUSMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSIMH "
YHUBEPCAIbHBIMH PETYJISITUBHBIMU JICUCTBUSIMHU.

1)VuuBepcaibHbIe I03HABaTEIbHbIC IEHCTBUSA 00CCIIeunBaOT (hOPMUPOBAHIE
0a30BBIX KOTHUTHBHBIX ITPOIIECCOB OOydYarONIUXCs (OCBOCHHE METOJI0OB IO3HAHMS
OKPYKaIOIIEr0o MHUpa; MPUMEHEHHE JOTHMYECKHX, HCCIEAOBATEIbCKUX OIepalui,
yMeHu# paboTaTh ¢ HHGOpMAIIHEH ).

ba3oBbie Tornueckue AeUCTBUS:

® BBISIBIISITh u XapaKTepPU30BaATh CYLIECTBEHHBIEC MIPU3HAKHU
MaTeMaTUYECKUX OOBEKTOB, MOHIATHI, OTHOIICHUI MEXIY MOHITUSIMU;
dbopmMyIUpoOBaThH ONPEAECTCHUS TTOHSITHH; YCTaHaBJIUBATh

CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS JJIsl 0000IICHUS
Y CpPaBHEHUSI, KPUTEPUU MMPOBOJUMOI0 aHAJIU3A;

® BOCIIPUHUMATh, (QOPMYJIHPOBATH W TPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTpHUIATEIbHBIC, SAUHUYHBIC, YAaCTHBIC U OOIIUeE;
YCIIOBHBIE;

® BHISBJISITh ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
MPOTUBOpEeYMsl B (pakTax, JAHHBIX, HAOIIOACHUAX U YTBEPKICHUSX;
npejjiarath  KpUTepUM  JJIsI  BBIABICHUS  3aKOHOMEPHOCTEH
Y IPOTUBOPEYUH;

® JieaTh BBIBOJIBI C MCMOJIb30BAHUEM 3aKOHOB JIOTMKH, JIETYKTHUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

® pa30dupaTh JOKA3ATETHLCTBA MAaTEMATUUECKUX YTBEPXKIACHUHN (MIPSMBIE H
OT  TPOTHUBHOIO),  TMPOBOAUTH  CAMOCTOSITEIILHO  HECJIOXKHBIC
J0Ka3aTesIbCTBa MaTeMaTUYECKUX (bakToB, BBICTpanBaTh
apryMEHTaIlMl0,  MPUBOJUTH  MOPUMEPbl U KOHTPIPUMEDPHI;
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

® BLIOMpaTh CIIOCO0 pelieHus yueOHOU 3a7auu (CpaBHUBAThH Hel |CKOJBKO
BApUAHTOB PEIICHUS, BBHIOMpaTh Haubojee MOAXOIAINA C Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble Hcciieq0BaTENbCKUE JEHCTBUA:
® UCIOJB30BaTh  BONPOCHl  KAaK  MCCJIEAOBATEIbCKUI  MHCTPYMEHT
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o[ |3HaHus; HOPMYITUPOBATH BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE,
mpo0JeMy, CaMOCTOATEIbHO YCTAaHABIMBATh HCKOMOE W JaHHOE,
dbopMHpOBATH THMOTE3Y, APTyMEHTHUPOBATH CBOIO IO3HIINIO, MHEHHE
MPOBOJIUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIIOKHBIHN
OKCIICPUMEHT, HEOONBIIOE  HCCICIOBAaHUE II0  YCTAHOBJICHHUIO
0COOEHHOCTEl MaTEMaTUUECKOTO OOBEKTA, 3aBHCHMOCTEN OOBEKTOB
MEXy COOO0M;

® caMoCTOATENbHO  (OpMyIUpOBaTh OOOOIIEHHS W BBIBOABI 110
pe3ynbTaTaM MpPOBEIEHHOIO HAOIIOJEHUS, UCCIIEeI0BaHUs, OLECHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BBIBOJIOB U 0000IIEHNUI;

® [IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TaKXKe BbI| | IBUTaTh
HPEOJIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCJIOBHSIX.
PaboTa ¢ napopmanueii:
® BLISIBJIATh HEJOCTATOYHOCTh M HM30BITOYHOCTHh WMH(GOPMAIWH, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

® BpIOMpaTh, AHATM3UPOBATh, CHUCTEMATU3UPOBATH U WHTEPIPETUPOBATH
MH(POPMAIUIO PA3IMYHBIX BUAOB U (POPM IpE/ICTAaBICHMUS;

® BpIOupaTh (opMy NpeAcCTaBlIeHUs HHGPOPMAIUH W HUIIIOCTPHUPOBATH
peliaeMple 3a7a4d CXeMaMH, AuarpamMMaMu, MHOW Trpadul ko U ux
KOMOMHAIIMSIMU;

® OIICHUBATh HAAEKHOCTh MH(POPMAIIMU O KPUTEPUSIM, MPEJIOKEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.
2) YHUBEpCcaJIbHbIE KOMMYHHKATHUBHBIE IEHCTBUS 00€CTIeunBatOT CPOPMUPOBAHHOCTD
COIIMAJIbHBIX HABBIKOB 00YUYaIOIIUXCSI.
OO1enue:
® BOCTIPUHHUMATH M (POPMYITHPOBATH CYXKIACHHUS B COOTBETCTBUU C YCIOBUSIMH H
IEIAMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS TI0 XOAY PEIICHUS 3a1a4H,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTaT;

® B x0/1€ OOCYXIEHMs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KTa€MOW TEMBI,
mpoOJIeMBbl, pEelIaeMol 3aJay, BHICKA3bIBaTh HJICH, HAIlCJICHHBIE HA TOUCK
pELIEHHUS]; COMOCTABIISATh CBOU CYXIEHUS C CYKACHUSMH APYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3InYUe U CXOACTBO MO3UIIHNI; B KOPPEKTHOU popme
bopMyIMpOBaTh PA3HOTJIACHS], CBOU BO3PAKEHUS;

® [IpEICTaBIATh PE3YyJbTAaThl PEUICHUS 3aJa4d, SKCIIEPUMEHTA, WCCIEIOBaHUS,
IIPOEKTa; CaMOCTOSTENIbHO BBHIOMPATh (hopMaT BBICTYIUICHUS C Y4ETOM 3aJay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

® [IOHMMAaTh U UCIIOJIL30BaTh MPEUMYIIIECTBA KOMAHIHON U UHANBUAYaTIbHON
paboThI MpHU pelIeHUH YYEOHBIX MaTEeMaTUYECKUX 3aj1a4; MPUHUMATH 1Ie1h
COBMECTHOM JEATEJIbHOCTH, IIJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pacipenensaTh BUIbI padoT, JOTOBApUBATHCS, 00CYXKIaTh MPOLIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIIO/ICH;

® yyacTBOBaThb B TPYINIOBBIX Qopmax paboTel (oOcyxaeHus, OOMeH
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MHEHHUSIMHU, MO3TOBBIE IITYPMbI U Jp.); BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHHUPOBATh CBOM JIEUCTBUS C IPYTUMHU YWICHAMH KOMAH/Ibl; OLIECHUBATh
KauecTBO CBOEro BKJIaJa B OOMMHA OPOAYKT MO  KPUTEPUSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUA.

3) VYHuBepcaibHblE pEryJISATHUBHBIE JACUCTBHS 00€cCleUnBalOT (OpPMUPOBAHUE

CMBICJIOBBIX YCTaHOBOK M KM3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopranuzanusi:

® CaMOCTOSATEIBLHO COCTABIISITH IJIaH, AITOPUTM PEILICHUS 3a/1a4u (WM €ro YacTh),
BBIOMPATH CIIOCOO pEeHIeHUs] ¢ YYETOM MUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>HOCTEM, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BapHAHThI PEIICHUM C
y4ETOM HOBOM MH(GOPMAIIUH.
CaMOKOHTpOJIb:

® BIAJETh CIOCO0AMU CAMOIIPOBEPKH, CAMOKOHTPOJIA NIpoLecca W pe3ysibTaTa
pEILIEHNs] MAaTEMaTHYECKON 3a/1aun; 6 IPEABUIETD TPYIAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTH IIPH PELICHHUH 33]1a4l, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSATENCTB, HAWAEHHBIX OITUOOK, BBISIBIEHHBIX TPYAHOCTEN;

® OIICHMBATH COOTBETCTBUE DPE3YJbTaTa IEATEIBHOCTH ITOCTABICHHOW LENU M
YCIIOBUSIM, OOBSACHATH NPUYMHBI JOCTHKEHUS WM HEJOCTHXKEHHS LENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOEHUS paboyeil mporpamMmbl MO MaTeMaTHUKE
IpEJICTaBJICHbI M0 TOAaM OOy4YEHHUs B CIEAYIOIIMX pa3jesiaX MporpamMmbl B paMKax
OTIEIBHBIX KypcOB: B 5—6 Kilaccax — Kypca «Maremaruka», B 7—9 kinaccax —
KypcoB «Anrebpa», «['eomerpusi», «BepositTHocTh u craructukay. Pa3Burtue
JIOTUYECKUX NPEICTABICHUI U HaBBIKOB JIOTUYECKOTO MBILLIJICHUS OCYILECTBIISETCSA Ha
NPOTSKEHUH BCEX JIET OOy4YeHUs B OCHOBHOM IIKOJE B paMKax BCEX HAa3BaHHBIX
KypcoB. lIpeamosaraercs, 4To BBITYCKHUK OCHOBHOW IIKOJBI CMOYET CTPOUTHh
BBICKA3bIBAHUS M OTPUIIAHUS BBICKA3bIBAHUM, PACIIO3HABATH MCTHUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, NPUBOAUTH NPUMEPbl U KOHTPIPHUMEPHI, OBIAAECET MOHATHUAMM:
ONpENIEIICHNE, AKCHUOMA, TEOPEMA, JOKA3aTEIBCTBO — M HAYYMTCS UCIIOJIB30BaTh UX
IIPU BBIMOJHEHUHU YYEOHBIX U BHEY4YEOHBIX 3aa4.

5 kaacc

Harypajabhble yncaa. [poou. Panuonanbubie yuciaa.

Y4YeHUK HayquTCs:

* IOHUMATh OCOOCHHOCTH JIECSITUYHON CUCTEMBI CUUCIICHUS;

* BbIpaKaTh YMCJIa B 9KBUBAJIIEHTHBIX (DopMax, BEIOMpast HanOoJee MOoAXOASIILYIO
B 3aBUCUMOCTH OT KOHKPETHOW CHUTYallHH;

* CPaBHMBATH U YIOPSAOYUBATH PAUOHAIBHBIE YUCIIA;

* BBINOJIHATh BBIYMCICHHUS C PAUMOHAIBHBIMU YKCJIAMH, COYETas YCTHBIE U
MMUCbMEHHBIE ITPUEMBI BBIYMCIICHUH, IPUMEHCHUE KAIBKYJIATOPA;
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* CIO0JIb30BaTh MOHITHUSL U YMEHHUSI, CBA3aHHBIE C ITPOIIEHTAMHU, B XOJI€ PEIICHUS
MaTeMaTUYECKUX 3a7a4 U 3a/7a4 U3 CMEXKHBIX MPEIMETOB, BBINOJIHATh HECIOXKHBIE
MPAKTHYECKUE PACUETHI.

Y4eHUK TOJTYYUT BO3MOKHOCTD:

* IO3HAKOMHTHLCS C TO3WIMOHHBIMH CHCTEMaMH CYHCJICHHS C OCHOBAHMSIMHU,
OTJIMYHBIMU OT 10;

* YIIIyOUTh W PA3BUTh MPEICTABIICHUS O HATYPAIbHBIX YHCIIAX |

* HAy4YUThCAd MCIOJIB30BaTh MPUEMBI, PAMOHATIU3UPYIOMINE BBIYUCICHUS,
MPUOOPECTH MPUBBHIYKY KOHTPOJIUPOBATH BBHIYUCIICHHS, BBIOWpAs TMOIXOMSIIANA IS
CUTYaIUU CI0COo0.

N3mepenusi, npudInKeHnsl, OLleHKU

Y4eHUK HAy4YHUTCS:

* HCHOJIb30BaThb B XOJI€ pEUICHUs 3aJad »dJIEMEHTApHbIC MpeACTaBICHUS,
CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAYCHUSIMH BEJTUYMH.

VY4yeHUK MOJIydYUT BO3MOKHOCTD:

* [IOHATh, YTO YKMCJIOBBIC IAHHBIC, KOTOPBIE UCIIOIB3YIOTCS JUISl XapaKTePUCTUKU
00BEKTOB OKPY’KAIOIIETO MUPA, SABJISIOTCS TPEUMYIIIECTBEHHO PUOTUKEHHBIM.

DJIeMeHTBI aJaredphl

Y4yeHnK Hay4uTCs:

* ONEpPUPOBATH MOHATUSIMHU «UHCIOBOE BBIPAKEHUE», «OYKBEHHOE BBIPAKEHUEY,
yOpOUIaTh BBIPAKEHMS, COJEpIKAlllMe CJIaraéMble C OJMHAKOBBIM OYKBEHHBIM
MHOXHTeNIEM; padoTath ¢ (hopMyIamu;

Y4eHHK NIOJIyYUT BO3MOKHOCTD:

* HAYYUTHCA BBIMOJHATH MPEOOpPa3OBaHUS IEIbIX OYKBEHHBIX BBIPAKECHUI,
MPUMEHSIS 3aKOHBI apU(METUUYECKUX JCHCTBUM;

OnucartejibHasi CTATHCTHKA ¥ BEPOSITHOCTH

Y4eHUK MOTYyIUT BO3MOKHOCTDh HAYIHTHCS:

* peIraTh MpocTelIMe KOMOMHATOPHBIC 33/1a4M Ha HAX0XACHUE YUCIa 00bEKTOB
WM UX KOMOMHAIUH.

Harasimnas reomerpust

Y4yeHHK Hay4YUTCH:

* pacmo3HaBaTh Ha YEPTEkKAX, PUCYHKAX, MOAEISAX U B OKPYKAIOIIEM MHUPE
MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETpUUECKue (PUTYPHI;

* MOJIB30BATHCS SI3IKOM T'€OMETPHUU ISl OMUCAHUS MPEIMETOB OKPYKAIOIIETO
MHpPa U UX B3aUMHOT'O PACHOJIOKEHHUS;
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* pacmo3HaBaTh M HM300pa)kaThb HA YepTeX)axX M PHUCYHKAX TE€OMETPHUYECKHE
burypsl U X KOHQUTYPALIUH;

* HaxXOJIUTh 3HAYECHUS JIMH JIMHEWHBIX AJIIEMEHTOB (UTYp, TPaAyCHYIO MEpPY
yrioB oT 0 mo 18007;

* pacno3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO MapasuieNenunesa;

* CTPOUTH PA3BEPTKHU KyOa U MPAMOYTOIBHOTO MapalijiesIeuIe/1a;

* ONPEIENATH M0 JIMHEWHBIM pa3MepaM pa3BEPTKUA (PUTYPBI TUHEHHBIE pa3MeEPhI
caMoi (purypsl 1 HA00OPOT;

* BBIYUCIIATH IUIOIIAJb MPSIMOYIOJIbHHUKA, MPSMOYTOJIBHOIO TPEYroJbHUKA U
oA GUryp, COCTABIEHHBIX U3 HUX, 00BEM MPSMOYTOJILHOTO MapaieJenunesaa.

YUeHUK NOJIYyYUT BO3MOKHOCTb:

* HAYYUTHCA BBIUUCIATH 00BEMBI MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYD,
COCTABJICHHBIX U3 MPSIMOYTOJIbHBIX [apaJICIICIUIIEIO0B;

* YIIIyOUTh M Pa3BUTh MPEJACTABJICHUS O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX
(urypax;

* HAyYUTBHCS MPUMEHSATH MOHATUE PA3BEPTKU IS BBINOJIHEHUS MPAKTUYECKUX
pacy€ToB.

6 KJ1acce

HarypaabHblie yucia. {poou. PanuonanabHbie yuciia

Y4yeHHK Hay4YuTCs:

* ONIEPUPOBATH MOHSATHUSIMH, CBSI3aHHBIMU C ITMMOCTBIO HATYPAIbHBIX YHUCETT;

* BBIpaKaTh YMCJIa B 9KBUBAJIICHTHBIX (DOopMax, BEIOMpast HAMO0JIee MOAXOSIIYIO
B 3aBUCUMOCTH OT KOHKPETHOMN CUTYalllH;

* CPAaBHMBATh M YIIOPSIOYMBATH PAIIMOHATILHBIE YHUCTIA;

* BBITOJHATH BBIYUCIICHHS C PAIMOHAIBLHBIMU YHCIIAMH, COYETas yCTHBIC U
MTMCHMEHHBIC TPUEMBI BRIYUCIICHHH, TPUMEHEHHE KAJTBKYJIATOPA;

* WCTOJB30BAaTh IMOHATHS W YMCHHS, CBS3aHHBIE C IPOMOPIHOHATBEHOCTHIO
BEJIMYMH, TTPOIICHTAMH, B XOI¢ PEIICHHUS] MAaTEMAaTHYECKHX 3a71a4 U 33729 U3 CMEKHBIX
MIPEIMETOB, BBITIOJIHITH HECIIOKHBIC TPAKTUYECKHUE PACUETHI.

VY4eHUK OTYYUT BO3MOKHOCTB:

* yriyOuTh M Pa3BHUTH IMPEICTABICHUS O HATYpPAIbHBIX YHCIaX U CBOMCTBAax
JIEeITMMOCTH;

* HAy4YUTHCS WCIOJIb30BaTh NPUEMBI, PAIMOHATM3UPYIONIUEC BBIYUCIICHUS,
nproOpPEeCTH MPUBBIYKY KOHTPOJUPOBATH BBIUYMCIICHUS, BHIOMpAs MMOAXOISIINAN IS
CUTYaIH CII0CO0.
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HN3mepenus, npulJInKeHusi, OLEHKH

Y4yeHHK Hay4YUTCH:

* HCIIOJIB30BaTh B XOJE PCEIICHMs 3a4ad DJIEMEHTApHBbIE IIPEACTABIICHMS,
CBSI3aHHBIE C MPUOIMKEHHBIMY 3HAYEHUSAMU BEJIMYHUH.

Y4YeHHUK NIOJIYYUT BO3MOKHOCTD:
* [IOHATH, YTO YHCIIOBBIEC TAHHBIEC, KOTOPBIE UCIIOIB3YIOTCS JUISl XapaKTePUCTUKU
O00BEKTOB OKPY>KAIOIIEr0 MUPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOINKEHHBIM.

DJIeMEeHTBI aJaredphl

Y4eHUK Hay4YHTCH:

* ONEPUPOBATH MOHATUSIMHU «UYHUCIOBOE BBIPAKEHUE», «OYKBEHHOE BBIPAKECHUE,
yhIpouiaTh BeIpakeHus, padboTaTts ¢ hopMyrnamu;

* peuaTh JUHEUHBIE YPABHEHUS C OJTHOW EPEMEHHOM;

* [OHMMATh YPAaBHEHUE KaK BaXKHEUIIYyI0 MaTeMaTHYECKYI0 MOJENb IS
OMHUCAHUS M U3YUYEHUs] Pa3HOOOPA3HBIX pPEATbHBIX CHUTYallMil, pellaTh TEKCTOBBIC
3a/1auu aNreOpandeckuM METO/I0OM;

* MOHMMaTh W NPUMEHATh TEPMHUHOJIOTUIO WU CHMBOJIMKY, CBSI3aHHYIO C
OTHOILIEHHEM HEPABEHCTBA, B MPOCTEUIINX CIIyYasX.

VY4eHUK MOIYyYUT BO3MOKHOCTD:

* HAYYUTHCA BBINOJHATH MPEeOOpa3OBaHUs LEIbIX OYKBEHHBIX BBIPAKECHUI,
NPUMEHSS 3aKOHBI apU(PMETUUYECKUX JACHCTBUM;

* OBNAJETh NpUEMAMH PELIECHUS ypaBHEHUH; NPUMEHSTh anmnapar ypaBHEHUN
JUTSL pelieHusl pa3HOOOPa3HBIX TEKCTOBBIX (CIOKETHBIX) 3a/1a4.

OnucartesbHasi CTATHCTHKA U BEPOSTHOCTD.

Y4eHHK NOIYyYUT BO3MOKHOCTh HAYUYHUTHCS:

* HAXOJIUTh BEPOSATHOCTh CIIY4ailHOTO COOBITHSI B MPOCTEHIINX CIyYasx;

* pemarh npocTeime KOMOMHATOPHBIE 3aJa4K HAa HAX0K/ICHHE YK Clla OOBEKTOB
WJIM UX KOMOMHAIMI C UCIIOJIb30BAaHUEM ITpaBUjla MPOU3BEICHHUS.

Harasimnas reomerpust

Y4YeHHK Hay4YUTCH:

* pacrno3HaBaThb HA YEPTEkKaAX, PUCYHKAX, MOJEIAX M B OKPYKAIOLIEM MHpPE
MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHUE (PUTYPBI;

* IOJIB30BAThCA S3BIKOM T'€OMETPUH ISl ONMHUCAHUS MPEAMETOB OKPYKAIOIIETO
MHpa U UX B3aUMHOIO PaCIOJI0KEHUS;

* pacro3HaBaTh M H300pa)xkaThb Ha YepTeX ax M PHUCYHKAX TE€OMETPUYECKHE
¢burypsl U X KOHQUTYPALIUH;
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* HaxXOJUTh 3HAYEHUS JUIMH JIMHEWHBIX AJIEMEHTOB (DUTYp, TPAAyCHYIO MEpPY
yrioB oT 0[] no 18007;
* BRIYMCIIATH TUIOIIA b Kpyra, 00bEM IIapa.

Yyenuk IMOJIYYUT BO3MOKHOCTD:
° yrHY6HTB U Pa3sBUTh MPCACTABICHUA O IIPOCTPAHCTBCHHBIX I'COMCTPHYCCKHUX

burypax.

[Iporpamma obOecrnieunBacT AOCTHIKEHUE CICAYIOIMIMX PE3YyIbTaTOB OCBOCHHS
o0Opa3oBaTeIbLHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs:

JTuunocmmuoie pe3yibmamot ompaxcarom, 6 oM YUCie 8 YACHU:

1. Ilampuomuuecko2o 60cnumanusi;

MPOSIBJIEHUEM HHTEPECA K MPOUUIOMY U HACTOSIIIEMY POCCUHUCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIICHUEM K JIOCTHXKEHUSIM POCCUUCKUX MATEMATUKOB M POCCUICKOMN
MaTEMaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTUXCHUN B JIPYTUX HAyKax U
MPUKIIAIHBIX cdepax.

2. I'pasicoanckozo eocnumanus u HpasCMEEHHO20 BOCNUMAHUSL Oemell Ha

00H06€p006’u12€7<’ux mpaduuuouﬂbzx ueﬁﬂocmeﬁ:

TOTOBHOCTBIO K BBIIOJHEHUIO O0sI3aHHOCTEN TpaKIaHUHA M peajlu3alid €ro
IpaB, MPEACTABIEHUEM O MaTEMaTHUECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBIE€HUH, MPOLEAYp IPaKIAHCKOro oOuiecTBa (BBIOOPHI, OMPOCHL U TP.);
TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MIPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM

MIPUMEHEHUEM JTOCTUKEHUN HayKH, OCO3HAaHHUEM BAXKHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUAIIOB B ICATEILHOCTH YUEHOTO.

3. THonynapuzayuu nayynvix 3Hanuii cpeou oemeu (Llennocmu HayuHo2o
NO3HAHUS) "

OpUEHTAllMEX B JCATEIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKA, MPUPOILI U
oOIecTBa, IMOHUMAaHUEM MAaTeMAaTHUYeCKOW HayKHM Kak cdepbl UeIOBEYECKOM
JESTENbHOCTH, JTAlOB €€ pPa3BUTUA W 3HAYUMOCTH JUIA PA3BUTHs LHWBUIINA3ALNMY;
OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKU M MAaT€MaTUYE€CKOW KYJIBbTYpOW KakK CpPEICTBOM
MMO3HAHHWS MHPA; OBJAJCHUEM MPOCTEHIINMHU HABBIKAMU HCCIEAOBATEIIbCKOU
JIEeSITEIbHOCTH.

4. Du3uuecko2o 60CNUMAHUSL U YOPMUPOBAHUSL KYTIbIYPbI 300P08b5

TOTOBHOCTBIO PUMEHSTh MAaTEMAaTHUYECKUE 3HAHUS B HHTEpEcax

CBOETO 3JI0POBBS, BEJEHUS 3J0pPOBOr0 oOpa3za >KW3HHU (30pOBOE MHUTAHUE,
cOQIaHCUPOBAHHBIM  PEXHUM 3aHATUH W OTAbIXa, peryasipHas ¢uzndeckas
aKTUBHOCTH); C(HOPMUPOBAHHOCTHIO HAaBBIKA PeIICKCUU, PU3HAHIUEM CBOETO TpaBa
Ha OIIMOKY U TaKOTO e MpaBa IPyroro 4eoBeKa.

5. Tpyoosozo socnumanus u NPOGeCcCUOHATbHO2O0 CAMOONPEOeleHUs
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YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIpPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMATUYECKOIO
oOpa3oBaHMsl Ha MPOTSDKEHWH BCEW JKU3HU JUIA YCHENIHOW MpodeccroHaNbHOM
NESATEIbHOCTH W PAa3BUTHEM HEOOXOJIMMBIX YMEHHW; OCO3HAaHHBIM BBIOOPOM U
IOCTPOECHUEM HMHIUBUIYAJIBHOM TPAaeKTOpPUM OOPAa30BaHMS M KU3HEHHBIX IJIAHOB C
YYETOM

JMYHBIX UHTEPECOB U OOIECTBEHHBIX IOTPEOHOCTEM.

6. IKono2u1weck020 80CNUMAHUS

OpUEHTalMel Ha IPUMEHEHUE MaTEeMaTUYECKUX 3HAHUW JUIS PEIICHMs 3a1ad B
00J1acT COXPAHHOCTH OKPY’KAIOIIEH CPe/Ibl, IITAHUPOBAHUS TOCTYNKOB U OLEHKU UX
BO3MOXKHBIX MOCIEACTBUU JUIsI OKPY’KaIOIIEH Cpellbl; OCO3HAHUEM TIJI00aJbHOro
XapakTepa dKOJOTUYECKUX MPOOJIeM U IMyTel UX pelIeHusl.

7. Dcmemuuecko2o 0CNUMAHUSL:

CHOCOOHOCTBIO K  AMOIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHWM, pacCyKIEeHUH; YMEHHUIO BUIETh
MaTE€MaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

1) 3HakOMCTBO ¢ (haKkTaMy, WIUIIOCTPUPYIOIIMMHU Ba)KHbIE 3Tallbl Pa3BUTHUS
MaTeMaTUKu (M300peTeHHe [ECATUYHOM HyMmepalud, OOBIKHOBEHHBIX JApoOeH,
JECATUYHBIX Jpo0Oeii; MPOUCXOKICHUE T€OMETPUN U3 MPAKTUUYECKUX MOTpeOHOCTEH

Jojen);

2) CIIOCOOHOCTh K OMOIMOHAIBHOMY BOCIPHSTHIO MaTeMaTHYECKUX
O00BEKTOB, PaCCYXICHHUMN, PEIICHUH 3a/1a4, pacCMaTPHUBAEMBIX TTPOOIIEM;

3) YMEHHE CTPOHUTH PEUeBbIe KOHCTPYKIMHU (YCTHBIC W IMUCHbMEHHBIC) C

WCITOJIb30BAaHUEM HM3yUYCHHOHW TEPMUHOJOTHU W CHUMBOJIMKH, ITOHUMATh CMBICT
MOCTABJICHHOW 3aJlayd, OCYIIECTBIIATh IEPEBOJ C ECTECTBEHHOTO S3bIKa Ha
MaTeMaTU4YECKU 1 HAa000POT;
B MenanpeomMenHom HANpaBJIeHNun:

©0COOCHHOCTH JCCATUIHON CUCTEMBI CUUCIICHUS;

®Ha3BaHUS PSAJIOB U KJIACCOB;

®TCPMUHBI «IPUONIKEHHOE 3HAYEHHE C HEAOCTATKOMY, «IPUOIMKEHHOE
3HaYeHUE C U30BITKOMY»; «CTEIEHb 4YHCIa», «OCHOBAaHUE CTENEHW», «IOKa3aTelb
CTCTICHI

®KaK CBSI3aHBI MEKIy COOOU JCHCTBHUS CIOKEHUS W BBIYUTAHUS, YMHOXKCHUS U
TIETICHUS;

®[ICPEMECTUTEIIFHOE W COYETATEIbHOE CBOWCTBA CJIOKEHUS W YMHOXKCHHSI,
pacnpenenuTeIbHOEe CBOMCTBO YMHOKEHUS OTHOCUTEIIBHO CIIOKEHUS;

®UYTO TAKOE «ICIIUTEIIbY, KKPATHOEY, B3AUMOCBSI3b MEXITY HUMU;

eo003nauenus HO/I(a;B) u HOK (a;B);

e OIpeieNIeHNEe TPOCTOTO YHCIIA;

e [IPU3HAKM JCITUMOCTH Ha 2, Ha 5, Ha 10, Ha 3 u Ha 9;

®YTO O3HAYAIOT 3HAMEHATEIh M YUCIUTENh IPOOH;

elIpaBUJia CJIOKCHHWS, BBIYUTAHUSA, YMHOXKCHHS W JCJICHUs Jpobei ¢
OJIMHAKOBBIMU U PA3HBIMU 3HAMEHATEIISIMH;

B npeOMEemHOM HANIPABJICHUHN:
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®pa3IMyaTh BUJIbI JUHUN U YTJIOB;

®[IPOBOJIUTH U 0003HAYATH MPSAMYIO, JIyY, OTPE30K, JOMAHYIO;

®CTPOUTH OTPE30K 33JIaHHOW JJIMHBI, YTOJ 33JJaHHON BEJIMYUHBI, OMCCEKTPUCY
yria; paBHOOCAPCHHBIN TPEYTOJIHHUK MO OOKOBBIM CTOPOHAM U YTy MEXKTY HUMH,
NPSIMOYTOJIbHUK Ha HEJIMHOBAHHON OyMare ¢ MOMOIIBIO YePTEKHBIX HUHCTPYMEHTOB;
HAaXOJWTh JUIMHY OTPE3Ka U BEJIMUUHY YTJIa;

®pACIIO3HABATh OKPY>KHOCTh, MHOTOYTOJIbHUKHM, LWIUHIP, KOHYyC, Iuap,
MHOTOTPAaHHHUKH; TMPOBOAUTH OKPYKHOCTh 3aJaHHOTO pajuyca; H300paxarhb
MHOTOYTOJIbHUKM € 3aJaHHBIMA  CBOMCTBAMH,  BBIYUCIATH  NEPUMETP
MHOT'OYT'OJIbHUKA;

®IIePEXOJUTh OT OAHUX E€AMHMI] U3MEPEHHUS K JIPYyTUM €IMHMIIAM, BbIOMpATH
MOJAXOASAIIME €IMHULIBI U3MEPEHUS B 3aBUCUMOCTH OT KOHTEKCTA 3a7a4u;

®[IPEACTABIISITh HATYPAIBHOE YUCIIO B BUAE CYMMBI PA3PSAIHBIX CIaraeMbIX:

eUNTaTh M 3aMMCHIBATH HATYpaJbHBIC YHCJA, a4 TAKXKE YHWCIA, 3aMHCAHHBIC
pUMCKUMU 1T pamu;

®CpaBHMUBATh M YIOPAJIOYMBATH HATypalbHbIE YHCIA U JPOOU; YUTATh U
3aIlMChIBATh JIBOMHBIC HEPABEHCTBA,

®11300paKaTh HATYypaJIbHbIC YUCIIA HA KOOPAUHATHON IPSIMOM;

® OKPYTJIATh HAaTypajbHBIE YHUCIA A0 YKA3aHHOTO pa3psna, MOSICHSS MPU 3TOM
CBOMU JICHCTBUS;

® BBLITIOJTHATH apu(MEeTHUECKUE IEHCTBUS ¢ HATypaIbHBIMHU YUCIaMH, HAXOIUTh
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM, YCTAHABJIMBAS [MOPSIOK BBITIOJIHECHUS JCUCTBUM;

®HAXOJUTh HEU3BECTHOE YMCJIO B PABEHCTBE HA OCHOBE 3aBUCHUMOCTH MEXKIY
KOMITOHEHTaMH JICVCTBHIA;

®BO3BOJAUTH HATYPAIHHOE YUCIIO B HATYPAJIbHYIO CTETICHb;

epeniaTh HECJIOKHBIE TEKCTOBBIE 3a7a4l apu(PMETHUECKUM METOJIOM; pPellaTh
HECJIOKHBIE apu(MeTHUeCcKue 3a]ja4u Ha IB)KCHUE; Ha YaCTH U YpaBHUBAHME,

®[IPE/ACTABIIITh IPOU3BEICHUE HECKOJBKUX PAaBHBIX MHOXUTEIECH B BHJE
CTEIIEHU C HATYPAJIbHBIM MMOKA3aTEIIEM;

®ICTI0JIb30BAaTh CBOMCTBA CJIOKEHUSI W YMHOXEHHUSA [JIsi TpeoOpa3oBaHUsd
YU CJIOBBIX BBIPAKCHU;

enaxoauth HOK 1 HO/I;

® HAaXOJIUTh IPOOB OT BEIUYUHBI,

®COOTHOCHUTH JIJpOOU U TOYKHU Ha KOOPJIMHATHOMN IJIOCKOCTH;

eCcoKpalmiarh JApoOH, TPUBOAUTH K HOBOMY 3HaMEHATENIl0, K oOIeMy
3HAMEHATEIIO;

® BBIJICIIATH IETYI0 YaCTh U3 HEMPABMWIHLHOU IPOOU U MPEACTABIISTH CMEIIAaHHOE
YHUCJIO B BUJIE HEMIPABWIHLHOUN ApOOH;

® AHAJIM3UPOBATh TOTOBBIC TAOJIUIIBI U TUATPAMMBI;

®3aII0JIHATh HECJIOKHBIE TAOJIUIIBI, CIAEAYS] MHCTPYKIIUH.
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2. COJEP)KAHUE KYPCA MATEMATHKM 5-6 KJIACCOB

5 kaace (170 9)

1. JIunuu (9 9)

JIuHuM Ha MIOCKOCTH. 3aMKHYThIE€ M HE3aMKHYTbIEe JIMHUH. CamoliepeceKkaroniuecs
muHud. [Ipamas, orpesok, myu. Jlomanas. JlnnHa oTpe3ka, METPUUYECKUE €OMHHULIBI
mmHbl.  OkpyXHOCTh. [locTpoeHue KOHPHUTypauuid U3 TPSAMOM, ee dYacTew,
OKpPY>KHOCTH Ha HEJIMHOBAHHOM U KJIETYaTOM Oymare.

OCHOBHBIE L€ - pa3BUTh IIPEACTABICHHE O JIMHMAX Ha IUIOCKOCTH H
IPOCTPAHCTBEHHOE BOOOpaXEHHME ydalluxXcs, HAydyuThb H300paxarb MNpsIMYH H
OKPYHOCTB C IIOMOIIIBIO YEPTEKHBIX NHCTPYMEHTOB.

2. HarypaabHble ynciaa (12 4)

Jecarnunas cucrema cuucieHus. PuMckas Hymepanus Kak IIpuMep HEO3ULIMOHHON
cucteMbl cuncieHusa. Harypanbnblii psn. M3o00pakeHne HaTypalbHBIX YHCEN
TOYKaMH Ha KOOPJIUHATHOM npsiMor. CpaBHEHHE HATypaidbHbIX yncen. OKpyrieHue
HaTypaJIbHBIX YUCEIL.

Pemenne koMOMHATOPHBIX 33/1a4 EPEOOPOM BCEX BO3MOKHBIX BAPUAHTOB.
OcHOBHas 1eNb - CUCTEMATU3UPOBATh U PA3BUTh 3HAHMS YUYAIUXCA O HATYpPAIBbHBIX
YUCIIaX.

3. JeiicTBHS ¢ HATYPAJIbHBIMH YHcIaMu (21 )

CroxeHue HaTypajdbHBIX YHCEN; CBOMCTBO HYJSl NPHU CIOXKEHUU. BbluMTaHuE Kak
JeCTBUE, 00pAaTHOE CIIOKEHUI0. Y MHOXKEHHUE HAaTypallbHBIX YUCEN; CBOMCTBA HYJIS U
CAWHUIIBI TIpU yMHOXeHUHW. JleneHue Kkak JelcTBUEe, oOpaTHOE YMHOXKEHUIO.
Bo3Benenune yncna B CTENEHb C HATYpPaJIbHBIM ITOKa3aTesieM. BhIUMCIeHnEe 3HAaUEHU N
YUCJIOBBIX BBIPAXKEHUHN; TOPANOK JeicTBUU. Pemenue 3amau apudmeTHyecKum
METOOM.

OcHOBHasl 1ENb - 3aKpPENUTh W pPA3BUTh HABBIKA BBIIIOJIHECHUS JIEMCTBUM C
HATypaJIbHBIMU YHCIIAMU.

4. Ucnoab30BaHue CBOICTB AelcTBHA IpH BbluncaeHusx (10 u)

[lepemecTUTENPHOE ©  COYETATEIIBHOE CBOWCTBA CIIOKEHUSI W YMHOXECHHS;
npeoOpa3zoBaHue CyMM U TIpousBefieHni. PactipenenurenbHoe CBOMCTBO YMHOKECHUS
OTHOCHTEIIFHO CIIO)KEHHMSI; BBIHECCHHE OOIIEro MHOXHUTENSA 3a CKOOKu. IIpumepbr
pallMoOHAJIbHBIX BBIYHCICHUH. Pemenne 3a1a4 apupMeTHIECKUM CIIOCOOOM.
OcHoBHas 11e71b - ChOPMUPOBATh HavaJIbHBIC HaBBIKU ITPEOOpa30BaHUs BRIPAKCHHIA.

5. ¥Yribl 1 MHOTOYTOJbHUKH (9 4)
Yrou. I[Ipsmoint, oCTpbId, Tynou yriibl. MI3MepeHne U MOCTPOEHUE YTIIOB C IIOMOIIBIO
TpaHcnopTupa. JIomanble U MHOTOYT'OJIbHUKHU. BBITYKJIbIE MHOTOYTOJIbHUKH.
IIepumeTp MHOTOYIoJIbHUKA.
OCHOBHBI€ 11€JI1 - TO3HAKOMUTH C HOBOM reOMEeTpUUYeCKOr (PUTypoH - yriioM, HOBBIM
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MU3MEPUTEIBLHBIM HHCTPYMEHTOM - TPAHCIIOPTUPOM, Pa3BUTh U3MEPUTEIIBHBIE YMEHUE,
CHUCTEMATU3UPOBATH NPEICTABIECHUSA O MHOTOYTI'OJIbBHUKAX.

6. Jdeaumocts unces (16 4)

JlenuTenu M KpaTHbIE YKCia; HAUOOJBIINK OOIUN JASIUTEh 1 HAUMEHbIIIee 00IIee
kpatHoe. [IpocTeie U cocTaBHBIC uncia. Pa3nokeHne ynciia Ha MpOoCThie MHOKUTEIH.
JenumocTh cyMMBbI U Tpou3BeaeHus. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue
C OCTaTKOM; pa3OMeHUEe HATypaIbHBIX YHCEN Ha KJIACCHI 110 OCTaTKaM OT JeJICHUS.
OcHOBHas 11€JIb - MO3HAKOMHTH YYaIUXCS C MPOCTECUIIMMHU MOHATUSAMHU TEOPUU
JICITMMOCTH.

7. TpeyroibHuKHU U YeTbipexyroabHuku (10 1)

Tpeyronbauku u ux Bunsl. [Ipsmoyronbauk, kBaapat. PasernctBo ¢uryp. [Inomansp
PSAMOYTOJIbHAKA, €UHULIBI TIOIAIH.

OCHOBHBIE LIETH - TO3HAKOMUTh y4YalIuXcsl ¢ Kiaccu(pUKauuend TpeyrojabHUKOB 10
CTOPOHAaM W yIjlaM, CBOWCTBaMHU IIPSAMOYIOJIbBHUKA U €r0 JUaroHajei, Hay4HuThb
CTPOUTH MpPSIMOYTOJIBHUK Ha HEJIMHOBAaHHOW Oymare, c(GOpMUpOBAaTh IOHSTHE
paBeHCTBa QUTYp, IPOJAOKUTH (HOPMUPOBAHUE METPUUECKUX MPEACTABICHUH.

8. poou (19 4)

[TpencraBiaenne o ApoOU Kak crnocoOe 3amucu 4acTu BeNIWYUHBL. [IpaBusibHBIE U
HelpaBuibHbIe Apoou. M300pakeHne apodeil ToukaMu Ha KOOPJAMHATHOU MPSIMOIl.
OcHoBHOE cBoOiicTBO Apoou. Cokpamienue apooOeil. [lpuBenenue apodu Kk HOBOMY
3HameHaresno. CpaBHeHUE ApoOei. 3anuch HaTypaIbHOTO YUCTa B BUJIE IPOOH.
OcHoBHBIE TIeNMU - cHOPMHUPOBATH Yy YyYaIIMXCs MOHATUS IPOOH, MO3HAKOMHUTH C
OCHOBHBIM CBOMCTBOM ApOOM U MPUMEHEHHEM €ro g IpeoOpa3oBaHus ApPOOei,
HAy4YUTh CPABHHUBATh APOOH.

9. HeiicTBus ¢ ApodsiMu (35 u)

Cnoxenve u BbruuTanue ApoOei. CMmermanHas apoOb; MpeaCcTaBICHUE CMEIIaHHON
JIpoOK B BHJIC HENPABWIHLHOM M BBIJEICHHE 10N YacTH YHUClIA U3 HEIPaBUILHON
npobu. YMHOXEHHE U JeJIeHHe ApoOeii; B3auMHO-oOpaTHble apoOu. Haxoxnenue
YaCTH II€JIOTO U IIEJIOTO IO ero YacTu. Peienue 3a1ay apumMeTHIecKuM CriocoOoMm.
OcHoOBHasi 11€Jib - BBIPA0OTaTh MPOYHBIE HABBIKA BBHITIOJHEHUS apU(PMETHUUECKUX
JEeUCTBUHN ¢ OOBIKHOBEHHBIMU JIPOOSIMHU.

10.Muororpannuxu (11 v)
Muororpannuku. [Ipssmoyroneubiii mapamnenenumnen. Ky6. Ilupamuna. PassepTku
MHOTOTPAHHUKOB.
OcHOBHasi 1IeJIb - Pa3BUTh MPOCTPAHCTBEHHBIE MPEACTABICHUS YYalllUXCAd MyTEM
OpraHu3allid Pa3HOOOpPA3HOU NEATEILHOCTH C MOJEISIMH MHOTOTPAaHHHUKOB M HX
N300paKEHUSMHU.

11. Tab6auubl 1 auarpammel (9 4)
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Yrenue Tabmuiy ¢ aByms Bxojamu. Mcmonb3oBaHue B TaOnuIax CreHUaIbHBIX
CUMBOJIOB U 0003HavyeHuii. CtonOuaTsie quarpammsl. [Ipocreiiine npuemsl coopa u
npeacTaBiIeHNus HH()OPMALIUK.

OcHoBHas 11€)1b - chOpMUPOBATH YMEHUE M3BICKaTh MH(POPMAIIUIO U3 HECIOKHBIX
TaOJIUIL ¥ CTOJIOYATHIX JUATPaMM.

12. IloBTOopenue Kypca (94.)

6 xiaacc (170 9)

1. Apodu u npoueHTsl (20 1)

[loBTOpeHue: TmOHATHE JApOOH, OCHOBHOE CBOMCTBO JpoOH, CpaBHEHUE H
yHOpSAJOYMBAHUE JpoOeid, MpaBHia BBINOJHEHUS apUPMETHUYECKUX IEHCTBUU C
npoOsimu. IIpeoOpazoBaHue BhIpaXKEHUN C MOMOIIBI0O OCHOBHOTO CBOMCTBa JIPOOH.
Pemenne ocHOBHBIX 3a/1a4 Ha apoou. [lonsTie npouenra. Haxoxnenue nporeHTa ot
BeanurHbl. Cton0yaThie AUuarpaMMbl: YTEHUE U TOCTpoeHue. Kpyrossie AuarpaMmsl.
OcHOBHBIE HEeJIU - CUCTEMATU3UpPOBaTh 3HAHUS OO0 OOBIKHOBEHHBIX JIPOOSX,
3aKpENUTh U Pa3BUTh HaBBIKU JEHCTBUI C OOBIKHOBEHHBIMU JIPOOSMU, TO3HAKOMUTD
yyalnuxcsa C TIOHATHEM NPOLEHTa, a TaKXe pa3BUThb YMEHHE paboTaTh C
JarpaMMaMH.

2. IIpsMble Ha MUIOCKOCTH U B pocTpaHcTBe (7 4)

[Tepecekarommecs npsimble. BepTukanbHble YIJIbl, WX CBOMCTBO. llapanmenbHbie
npsmbie. [locTpoeHne mnapamnenbHbIX W NEPHEHAUKYIAPHBIX TPAMBIX. [Ipumepsl
MapaAJJICTbHBIX Y MEPNEHAUKYIISIPHBIX NPSIMBIX B OKpyXaromeMm mupe. PaccrosiHue
MEXAY JBYMSI TOYKAMH, OT TOUKHA 10 NPSAMOW, MEXAY JBYMS MapaUIeIbHBIMU
MPSAMBIMU, OT TOYKH JI0 TNIOCKOCTH.

OcHOBHBIE  II€NIM - CO3JaTh y Y4YAIIUXCA 3PUTEIbHBIE 00pa3bl BCEX OCHOBHBIX
KoH(UTypanuii, CBS3aHHBIX C B3aUMHBIM PACIOJOXKEHHEM JIBYX TMPSMBIX Ha
MJIOCKOCTH M B MPOCTPAHCTBE, CPOPMUPOBATH HABBIKK MTOCTPOSHUS MapalICIbHbIX U
MEPIIEHAUKYJISIPHBIX MPSIMBIX, HAYYUTh HAXOJIUTH PACCTOSHUE OT TOUKHU 0 IPSAMOM,
MEXY JBYMS MMAPAIUICIbHBIMU MPSIMBIMH.

3. HdecsatTuunbie aApoou (9 1)

Hecatuunas 3anuchk napooOeit. IlpencraBieHne OOBIKHOBEHHOW JapoOM B BHUJIE
JNECATUYHOM M JIeCATUYHOM B BHUJE OOBIKHOBEHHOM; KpUTEpUH OOpaTUMOCTH
OOBIKHOBEHHOM Jpo0U B JeCITHUHYI0. M300paxeHue NeCITUYHBIX ApoOer TOUKaMH
Ha KOOpAWHATHOM mpsiMmoii. CpaBHEHHE JECATUYHBIX JIpobOeil. JlecsaTuunbie a1podou u
MeTpUYEecKasi cuctema Mep.

OCHOBHBIE 1I€TTH - BBECTHU MOHSITHE JECATUIHOU ApOOH, BIpAaOOTATh HABBIKW YTCHUS
3aIKCH JECATUYHBIX Ipo0Oei, NX CpaBHEHHS; CPOPMUPOBATH YMEHUS TIEPEXOAUTH OT
JECATUIHOM TPoOr K OOBIKHOBEHHOM, BBHITIOJIHITH OOpaTHBIE TPEOOpa30BaHUA.

4. JleMcTBUSA C NeCATUYHBIMU APOOSMH (27 4)
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CrnoxeHre W BBIYMTAHHUE JIECATUYHBIX ApOOeH. YMHOKEHNE U JIeNICHNUEe ACCATUIHON
npo6u Ha 10. YMHOXEHUE U JieNieHne NeCATUIHBIX qpobeit. OKpyriieHne AeCITUYHBIX
npobeit. [TpubnmxenHoe dactHoe. BbImosiHeHHE NEWCTBHM C OOBIKHOBEHHBIMH M
JECATUYHBIMH TPOOSMH.

OcHoBHasi 1eMb - cHOPMHUPOBATH HABBIKM JEUCTBUI C NECATUYHBIMHU IPOOSMHU, a
TaK)K€ HaBBIKM OKPYTJICHUS JECATUYHBIX APOOEH.

5. OkpyxkHocTb (9 1)

B3anMHoe pacronoxeHue npsiMol U OKpY>KHOCTH, IBYX OKpy>kHOcTel. KacaTtenbHas
K OKPY)KHOCTU U ee noctpoeHue. [loctpoeHue TpeyrojipHUKa MO TPEM CTOPOHAM.
HepaBenctBo TpeyronpHuka. Kpyrisle Tena.

OCHOBHBIE HeMu - Cco3JaTh y Yy4alluxcs 3pUTelbHbIe 00pa3bl OCHOBHBIX
KOH(UTYpalHii, CBI3aHHBIX C B3aMMHBIM PACIOJIOKEHHUEM MPSMOIMl U OKPYKHOCTH,
JIBYX OKPYKHOCTEM Ha IUIOCKOCTH, HAy4YUTh CTPOUTH TPEYTOJIBHUK IO TpeEM
CTOpOHaM, CpOPMHUPOBATH MPEJICTABIICHUE O KPYIJIBIX TeJax (1ap, KOHYC, [IUIHHIIP).

6. OTHOomeHHsI U MpoueHTHhI (17 1)

OtHomeHue yncel u BeanynH. Macita0. [leeHre B JaHHOM OTHOIIICHHH.
BripakeHne MPOIECHTOB JECATUYHBIMHU JPOOSIMHU; pEIICHHE 3a7a4 Ha IMPOIICHTHI.
BripakeHre OTHOIIICHUS BEJIMYUH B IPOIICHTAX.

OCHOBHBIC 11€JIM - TIO3HAKOMUTB C IMMOHATHEM "OTHOIICHHE" U CHOPMUPOBATH HABBIKU
WCIIOJIB30BaHUs COOTBETCTBYIOIIECH TEPMHUHOJIOTUH; PA3BUTh HABBIKU BBIYMCIICHUS C
MPOIICHTAMH.

7. Bbipaxenusi, popmy.ibl, ypaBHenus (15 4)

[IpumeHnenue OyKB UIsl 3alMCH MAaTEMaTHYECKUX BBIPAXKEHUN W MPEAJIOKECHHI.
byKkBEHHBIE BBIPAKEHHSI U YACIIOBBIE TOACTAaHOBKU. DopMyibl. @OpMyJIbl HEpUMETPA
TpEyrojbHHUKa, IEPUMETPA U IJIOLAAN NMPSIMOYTOJIbHUKA, O0beMa Mapajieenumea.
@opMyJibl IIMHBI OKPYKHOCTH U IUIOIIAIN Kpyra.

VpaBaenue. Kopenb ypaBHeHusa. CocTaBieHUE YpaBHEHUS IO YCIOBUIO TEKCTOBOM
3a/1a4H.

OcHoBHblE  1enu - cHOPMUPOBATH NEPBOHAYAJIBHBIE MPEJICTABICHUS O SA3bIKE
MaTeMaTHKH, OINUCaTh C TOMOIIBIO (OPMYJl HEKOTOpPHIE H3BECTHBIE YYalIUMCS
3aBHCUMOCTH, TIO3HAKOMUTH C POpPMYJIaMH JTMHBI OKPY>KHOCTH U IIJIOLIAJAN KpyTa.

8. CummeTtpus (8 4)

OceBass cummetpusi. Ochb cummerpun ¢Gurypsl. LleHTpasnibHass cUMMETpUS.
[Toctpoenue Qurypsl, CUMMETPUYHOM JIAHHOW OTHOCUTEIIBHO TMPSIMOM U
OTHOCHUTEJIbHO TOUYKU. CUMMETPHUS B OKPYKAIOIIEM MUPE.

OCHOBHbBIE  1I€JIM - TO3HAKOMUTh YYalIUXCsl C OCHOBHBIMM BHUJIaMH CUMMETPHUH Ha
IJIOCKOCTH;, HAY4YUTh CTPOUTHh (GUTYPY, CHMMETPHUYHYIO JIaHHOW (urype
OTHOCUTEIIBHO MPSIMOW, a TaKX€ TOYKY, CUMMETPUYHYK) JaHHOU OTHOCHUTEIBHO
TOYKH; 1aTh NPEACTABICHUE O CAMMETPUH B OKPYKAIOILIIEM MUPE.

9. Heanble yucaa (13 v)
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Yucna, MpOTUBOMNOIOKHBIE HATYpalbHbIM. "Psaa" nenbix uncen. M3o0paxkeHue nembix
yycel TOYKaMHU Ha KOOpAMHATHOW npsiMoi. CpaBHeHHE LenbiX yucen. CloxeHue u
BBIUMTAHHUE LIEJIBIX YUCEJ; BBIIOJHUMOCTh ONEpPAald BBIYUTAHUSA. Y MHOXXEHHE H
JIEJICHUE 1IEJIBIX YHCENl; IPABUIIA 3HAKOB.

OCHOBHBIE LIE€JM - MOTUBUPOBATh BBEJCHUE OTPULIATENBHBIX YHCEl; CHOPMUPOBATH
YMEHHME CPaBHMBATh LIEJbIE YKCIA C OMOPOl Ha KOOPAMHATHYIO NPSAMYIO, & TaKXKe
BBITIOJIHATh IEUCTBUS C LIEJIBIMU YUCIIAMHU.

10.PanmuonaabHbie uncaa (17 4)

Otpunarenbubie ApoOHbie yncna. [loHstue panuoHanbHOro ymcna. M3oOpaxeHue
Yyycesl TOYKAMM Ha KOOpAHMHATHOW mnpsiMoM. [IpormBomonoxkssie umcia. Monaynb
4yucia, TeoMeTpuuecKas HHTeprpeTanus Moayiia. CpaBHEHHE pallMOHAJIBHBIX YHCE]L.
Apudmernueckue  AEUCTBHS  C  PAlMOHAIBHBIMM  YHCIaMH,  CBOICTBa
apu(pMEeTUIECKUX JEHCTBUM.

[IpuMepbl HCHIOJB30BAaHUS KOOPAMHAT B pealbHOM mnpakTuke. IIpsamoyrosibHas
CUCTEMa KOOpPJMHAT Ha IUIOCKOCTU. KOOpIMHATHI TOYKH HA IUIOCKOCTH, adcuucca u
opaunarta. [loctpoenue Touek 1 pUryp Ha KOOPAMHATHOM MIIOCKOCTH.

OcHOBHBIE LeJd - BbIpabOTaTh HABBIKU JCHCTBUM C TOJOXKHUTEIBHBIMU U
OTPHUILATEIbHBIMUA YUCIAMU; CPOPMHUPOBATH NPEICTABICHUE O AEKApTOBOM cucTeMe
KOOpAMHAT Ha IIJIOCKOCTH.

11.MHOroyrojibHUKA U MHOTOTPAHHUKH (9 4)

Cymma yrioB TtpeyronbHuka. IlapamnenorpaMM W €ro CBOWCTBA, ITOCTPOCHHUE
napauienorpamma. llpaBuibHbIE MHOTOYTOJIBHHKH. [Lmomiamu, paBHOBETUKHE H
paBHOcOCTaBieHHbIe purypsl. [Ipu3ma.

OCHOBHBIE TIENU - Pa3BUTh 3HAHUS O MHOTOYTOJIbHUKAX; Pa3BUTh MPEICTABICHHUE O
IUTOMIA/IAX, TMO3HAKOMUTh CO CBOWMCTBOM aJIUTHBHOCTH TUIOIIATH, C UACEH
nepekpanBaHus (QUTYphl C IIENbI0 OMpENeeHHUs €€ TUIomaan; chOPMHPOBAThH
MPEACTaBICHUE O MpU3Me; 0000IUTh MPUOOPETCHHBIE TEOMETPUUYECKUE 3HAHUS U
YMEHHMSI U HAyUYUTh IPUMEHSATh UX MPU U3yYEHUHN HOBBIX (DUTYP U UX CBOWCTB.

12.MHuo:kectBa. Komounaropuka. (8 1)

[Tonsitue mHoxectBa. IlpuMepsl KOHEYHBIX U OECKOHEUHBIX  MHOMKECTB.
[TogMHOkecTBa. OCHOBHBIE YKCIIOBBIE MHOKECTBA M COOTHOILCHHS MEXIYy HHUMHU.
Pa3ouenue mHoxkectBa. OObeNMHEHUE M TIepecedeHrne MHokecTB. Winmroctparus
OTHOUIIEHUM MEXy MHOKECTBAMU C IMOMOIIBIO KPYTOB Dilnepa.

Pemienrie KoMOMHATOPHBIX 3a7a4 MEpPeOOPOM BCEX BO3MOXKHBIX BAPUAHTOB.
CnydaitHoe coObITHE. JlocTOBEpHOE M HEBO3MOXKHOE cOObITUSI. CpaBHEHHE IIAHCOB
COOBITHI.

OCHOBHBIE 1€ - MO3HAKOMUTH C MPOCTEUIIMMU TEOPETUKO-MHOKECTBEHHBIMU
MOHATUSIMU, a TakXke CPOpMUPOBATH TMEPBOHAYAIBHBIC HABBIKUM HCIIOIH30BAHUS
TEOPETUKO-MHOXECTBEHHOTO $3bIKa; Pa3BUTh HABBIKA PEIICHUS KOMOMHATOPHBIX
3a/1a4 myTeM repedopa BceX BO3MOKHBIX BAPHUAHTOB.

13. IloBTOpenue kypca (11 4)
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3. TEMATHYECKOE INTAHUPOBAHUE

(c yueToM mporpaMMbl BOCIIUTAHUS ¢ YKA3aHHEM KOJIHYECTBA YacOB,

OTBOAUMBbLIX HA OCBOCHMC Ka)KIIOﬁ TeMbI)

B coorBerctBUM ¢ yuebHbiM MiaHomMm MBOY OOII NelO0 um. Atamana

['omoBatoro Ha wu3ydeHUe aireOpbl Ha CTYIEHH OCHOBHOI'O OOIero 0Opa3oBaHMs

orBoauTcst 340 dacoB, B ToM umcie B 5 kiacce 170 ydeOHBIX 4yacoB U3 pacuera S

y4eOHBIX Uaca B HeJIeNto, B 6 kitacce 170 yueOHBIX 4acoB M3 pacueTa S5 yueOHBIX yaca

B HEACIIIO.

5 kiaace

Pa3zpen

KoJ-Bo
4acoB

Tema

Koa-
BO YaCOB

OcHoBHbBIE BU/bI 1eSITeJIbHOCTH
o0yyarmuxcs (Ha ypoBHe y4eOHBbIX
AecTBUil)

OcHOBHbIE
HanpaBJIeHUsI
BOCITHTATEIbHO
IeATEJIbHOCTH

i

Junuu

Bunasr
JIMHUH.
BuyTtpenusas u
BHEIITHSS
o0nacTH.

PacnosnaBaTh Ha penMeTax, U300pa-
PKEHUSX, B OKPY)KaIOLIEeM MUpE pa3-
JTMYHbIE JIMHUY, [IJIOCKHE U IPOCTPAH-
cTBeHHbIe. Pacno3HaBaThb Ha
YepTeKaxX U pPUCYHKaX 3aMKHYTBIE U
HE3aMKHYTbIE JIMHUH,
camonepeceKaromuecs 1 6e3
camorniepecedyeHnil. OnucbIBaTh U
xapakrepu3oBarth JuHuK. U300pa-
"KaTh PA3IMYHbIEC TUHHH.
KoHncTpyupoBaTh anroputm
MOCTPOCHMSI IMHUH, U300pakEHHON Ha
KJIeT4aToi Oymare, CTpOUTH 110
QITOpUTMY

1,3

[Ipsimas. Jlyu.
OTpe3ok.
JTomanas.

Pacno3HaBathb Ha yepTexax,
PUCYHKAX, U MOJENAX NPSAMYIO, YaCTH
psMoH, Jiomanyo. IlpuBoauTh
[IPUMEPBI aHAJIOTOB YacTeH MPSIMON B
OKPY’KArOIIeM MUPE, MOAEJIHPOBATH
[IPSIMYIO, JIOMaHYIO. Y3HaBaTh
cBolicTBa npsiMmo. M300paxkath
[IPSAMYIO, JIy4, OTPE30K, JOMAaHyI0 OT
PYKHU U C UCIIOJIb30BAaHUEM JIMHENKH

5,7

Kak cpaBHUTB
71Ba OTpE3KAa.
I2B105050500051
nvHbL JlinHa
oTpe3ka. JlHa
nmomanoil. Kak
N3MEPUTh
JUIMHY KPUBOM:

N3mepAaTh JUIMHBI OTPE3KOB C I10-
MOIIIBIO JINHEVKN. CpaBHMBATH JIIVHB]
OTPE3KOB C ITOMOILBIO [IUPKYJI, HA
rJ1a3, BBINOJHUB n3MepeHus. CTpouTh
OTPE3KH 3aJaHHOU JUIMHBI C TIOMOLIBIO
JIMHENUKHU. Y3HAaBaTh 3aBUCUMOCTH
MEXy €AUHULIAMU METPUYECKOU CUC-
TEMBI MEp, BBIPAXKaTh OJTHU €IMHUILIBI
U3MEpEeHUs IIMH yepes apyrue. Haxo-

MUTH OIIMOKHU TTPU TIEPEXOIC OT OJTHUX

5,6
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€AMHUL] U3MEPEHUS JUTHH K APYTUM.
Haxoauth nHE! JoManbix. Haxo-
AMTh JUIMHY KPUBOM JIMHUU

OKpy’>KHOCTb U PacnosHaBaTh Ha yepTexax, pucCyH- 2,4,7
Kkpyr. Pannyc u KaX, MOJIEJIIX OKPY>KHOCTb U KpPYT.
uameTp [IpuBoAMTHL IPUMEPBI OKPYKHOCTH U
OKPYKHOCTHU Kpyra B okpyxatomieM mupe. U3o0pa-
“KaTh OKPY>KHOCTb 33JJaHHOI'O paguyca
c noMo1ubto nupkyns. Konerpympo-
BaTh AJITOPUTM BOCIIPOU3BEICHUS
PUCYHKOB U3 OKPYXHOCTEH, CTPOHUTH
10 aJITOPUTMY, OCYIIECTBJIATH
CaMOKOHTPOJIb, IPOBEPSS
COOTBETCTBUE MOITYYEHHOIO
N300paXeHUs 3a1aHHOMY PUCYHKY.
MN300paxaTh OKpY>KHOCTH 110
onucanuio. Menmonb3oBaTh TEPMUHO-
JIOTHUIO0, CBSA3aHHYIO C OKPYKHOCTBIO.
Y3HaBaTh CBOMCTBA OKPYKHOCTH
O06o01enue u OnuceiBaTh U XapaKTepu3oBaTh JIv- 4,5
cucTeMaTH3an HUY. BeIABHIraTh runoTessl O CBOM-
WSl 3HAHUM. CTBax JIMHUI U 000CHOBBIBATD UX.
KonTposbHas MN300paxkaTh pa3inyHble JUHUHU, B TOM
padora Nel mo YUCJIE NIPSMBIE U OKPYKHOCTH.
Teme: KoHcTpyupoBaTh airoputM noctpoe-
«JInHun» HUS TUHUH, 1300paXEHHOM Ha KIeT-
yaToil Oymare, CTPOMTH 110 aJITOPUTMY,
OCYILECTBJIATH CAMOKOHTPOJIb, IIPOBE-
sl COOTBETCTBHE MOITYYEHHOTO U30-
OpakeHus 3alaHHOMY pucyHKy. Haxo-
JUTH JUTMHBI OTPE3KOB, JIOMaHbIX.
Harypaasb 12 EHII\\/I’ISKS’IH}I UurtaTh U 3aUCBHIBATH OOJbININE 5,6,7
HbIE H}éCﬂlpI/IgHaf.{ HaTypajbHble yncia. Mcnoab3oBaTh
ymcJia HyMepauusi. IJ1s1 3aMCH OOJIBIIUX YHCET

COKpAILEHUS: ThIC., MJIH, MIpI.
[IpencraBasATh yucia B BUJIE CYMMBI
pa3psaHbIX ciaaraeMbix. IlepexoauTs
OT OJHUX €IMHUILl U3MEPEHUS BETUUHH
K pyruM. HaxoauTs ommbKku mnpu
repexo/ie 0T OJHUX €UHUI]
U3MEPEHUs K ApyruM. Hurartes u
3anuchIBaTh 4ucla B

HENO3UIIMOHHON
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HatypanbHbiii
psI.
CpaBHEHHE

YK CEJl.
KoopanHarHas
rpsimasi .

OnuchIBaTh CBOMCTBA HATYPATHLHOTO
psna. CpaBHMBaATh U
YIOPAA04YHUBATH HATYpaIbHbIC YHCTIA,
BEJTMYUHBI (IJTH- HY, Maccy, Bpems),
BEIPKEHHBIC B PA3HBIX CIMHUIIAX
n3MepeHus. YepTuTh KOOPIUHATHYIO
MPSIMYIO, H300paxKaTh dHCIa
TOYKaMU Ha KOOPJMUHAT- HOM MPSIMOM,
HAXOJAUTh KOOPJIUHATY OTMECUECHHON
TOYKH

2,6,7

CBoMCTBa HYJISI

scHATDH uX. Mcronp30BaTh NpuEMBI

Kak okpyrisitoT 'YcTaHaBJMBATh HA OCHOBE JAHHOU 14
YHcla. nH(pOpMalliH, COAepIKaIIeH YUCIIO C
[TpaBuiio HYJISIMU Ha KOHIIE, KAKOE 3HAYEHHUE OHO
OKPYTJICHUS BBIPAYKACT: TOYHOE WU MPUOTIHKEH-
HATypaJIbHBIX Hoe. OKpYIJISITH HATypajJIbHBIC YKCia
qrcel. o cMbiciy. [IpUMeHSITH TIPaBUIIO
OKPYTJICHUS HATYPATbHBIX YHCET.
Y4yacTBOBaTH B 00CYKJIEHUU
BO3MOXKHBIX OIIHOOK B XOJC U
pe3ynbTaTe BBINOJIHEHUS 33aJaHU Ha
OKPYTJICHUE YHCell
[Ipumepsl PemaTh KOMOMHATOPHBIC 33791 C T10- 3,6
perteHus MOIIIBIO TIepedopa BCeX BO3MOKHBIX
KOMOHHATOPHBI BapHAHTOB (KOMOWHAIIUI YKCe, CIIOB,
X 3a]1a4. [IpeAMETOB U Ap.). MoaeaupoBarb
/lepeBo XOJ1 PEIICHHS] C IOMOIIBIO PUCYHKA, C
BO3MOKHBIX MOMOIIIBIO JIEPEBa BO3MOXKHBIX
BapHAHTOB. BapHAHTOB
O000menun Hcnonb30BaTh NO3UIIMOHHBIN Xapak- 2,6
€ U cUCTeMa- Tep 3alHUCH YUCEN B AECITUYHOU CUC-
TU3amus TeMe B XOJI¢ peleHus 3a1ad. Ynrarsb u
3HAHUIA. 3anuchbIBATH HATypalIbHbBIE YKCIA,
KonTpoabHasi CPAaBHUBATH U yNOPSA0YUBATH
padorta Ne2 qrciaa. M300paxkaTs ynciia ToukaMu
1o TemMe: Ha KOOPJAWHATHOW IIPSIMOIA.
«Hatypanabh OKpyriasTh HaTypallbHbIE YUCIA.
ble YHCaay» PemaTh KOMOMHATOPHBIE 337]a4H C
MOMOIIbIO TIepedopa BCeX BO3ZMOKHBIX
BapHAHTOB
JleiicTBust 21 CI10)xeHue Ha3piBaTh KOMIIOHEHTEI IEHCTBUI 2,4
c HATypaJIbHBIX CIIOXKCHHSI M BRIYMTAHUS. 3aITUChIBATh C
HATYpaJb qrcen. CBoii- MOMOIIbIO0 OYKB CBOMCTBA HYJIS MPU
HBIMH CTBa HYJIS TIPH CIIOKCHWH W BBIYUTAHUHU. BBITOTHATH
YHCJIAMU CII0’KE€HUH. CJIOKCHHE U BHIUMTAHUE HATYPAThHBIX
Brrunranue uurces. [I[puMeHsTh B3aMMOCBS3b
HATypaJIbHBIX CIIOKCHHSI U BBIYUTAHUS AJIs
YUCEN KaK HAXO0XICHUS HEU3BECTHBIX
neiicTBue, 00- KOMITOHEHTOB ITHUX JICWCTBUH, TS ca-
paTHOe MOTIPOBEPKH IPH BBIMIOJTHECHUH BbI-
CJI0KEHUIO. yricneHuii. HaxonuTh ommoOku u 00b-
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[pu

IMPUKUIAKA U OLICHKHU CYMMBbI HCC-

4yucia B CTe-
IIEHb, KBaJpaT
U Ky0 uwmcia.
Beruncnenue
3HAYCHUN
BBIPAKECHU,
COZIepKaIINX
CTCIICHHU.

IIPOU3BEJICHUE CTEIICHBI0 U CTEIECHb
IIPOU3BEJICHNUEM. BeruucasTe
3HAYEHUS CTEIEHEH, 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUH, COJEpKAIIAX
KBagpaThl M KyObl HaTypaJbHBIX
YHCEIl. IIpuMensaTH NIPUEMBI
IIPUKUJIKU U OLICHKU KBaJgpaToB U Ky-

00B HaTypaJbHBIX YHCET, OCYIIeCT-

BBHIYMTAHUU. KOJIbKHMX CJIaraeMbIX, B TOM YUCJE B
IIpukuaxa u [IPaKTUYECKUX CUTyalusx. Pemars
OLICHKA TEKCTOBBIE 3a/1a4M Ha CIIOKEHUE U BbI-
YUTaHUE, AHAIU3UPOBATH U OCMBICIIH-
BAaTh YCJIIOBHE 334U
Y MHOKEHNE Ha3biBaTh KOMIOOHEHTHI JCHCTBUH 1,7
HATypaJTbHBIX YMHOXXEHUS U JIeJIeHUs. 3aichiBaTh C
uncesn. CBoM- MMOMOIIbI0 OYKB CBOWCTBA HYJIS U €IH-
CTBa HYJISI U HULIBI TP YMHOXEHUU U JICJICHUHU.
€UHULBI IPU BbInOIHATL YMHOXXEHUE U JEICHUE
YMHOXXCHHHU. HaTypaibHbIX uncels. [IpuMeHsTh B3a-
[lenenue MMOCBSA3b YMHOXKEHHUS U JI€JCHUS IS
HATypaJbHBIX HAXO0JICHUS HEU3BECTHBIX KOMIIOHEH-
yuCen Kak TOB 3TUX ACHUCTBUM, JJI1 CAMONIPOBEPKH]
JeficTBHE, [pu BBITTOJITHEHU U BBIUMCIICHUM.
oOpaTHOE Hcnoab3oBath NpUEMBI MPUKUIKH U
YMHOXKEHHIO. OIICHKM TPOU3BEIICHUS] HECKOJBKUX
CBoiicTBa HYJIA MHOUTEJICH, MPUMEHATh [IPUEMBI ca-
W eAMHUIIBI IPU MOKOHTPOJISI TIPH BBITIOJHEHUN BBIYHC-
eJIeHUuU nmenuii. Haxoauth ommbOku u oObsc-
HATH UX. PeliaTh TEKCTOBBIC 3a/1a4H HA|
YMHOXXEHHE U JCJICHHE, AHAJIU3HU-
POBaTb W OCMBICJIMBATHb YCIIOBHE
3alayd. AHAJM3HPOBATH YKCIIOBBIC
[OCJICI0BATEILHOCTH, HAXOJUTh
[paBUJjIa UX KOHCTPYUPOBAHUS
[IpaBuiia Bu1umcsiTh 3HaYCHUS YU CIOBBIX 5,7
MopsiAKa BBIPAXKEHUI, COAEPIKALUX TEUCTBUS
efCTBUH. Pa3HBIX CTYIIEHEH, CO CKOOKaMU U 0e3
Boruncnenue ckoOok. OnepupoBaTh
BHAYCHUI MaTeMaTUYeCKUMHU CUMBOJIAMH,
Y CIIOBBIX IEHCTBYSl B COOTBETCTBHUH C IIPABUIIAMH
BBIDAKECHUN O 3alMCH MAaTEMAaTUYECKUX BBIPAKEHUM.
CMBICIIE PemiaTh TEeKCTOBBIE 334a41
CKOOOK; apupMETUYECKUM CII0OCOO0M, HC-
COCTaBJICHUE H [0JIb3Ysl PAa3JIMYHbIE 3aBUCUMOCTH
3amuch MEXy BeIMYNHAMU (CKOPOCTh, BpEMsl,
Y CIIOBBIX paccTosiHue; paboTa, IPOU3BOIUTEIb-
BBIPKCHHIA. HOCTB, BpEMs U T.11.): AHAJM3HUPOBATH
Pemienue 1 OCMBICJIMBATh TEKCT 3a7a4H;
3amay. OCYIIECTBJSITH CAMOKOHTPOJTb,
[IPOBEPSISt OTBET HA COOTBETCTBUE
YCJIOBHIO
BosBenenue OnepupoBaTb CUMBOJIMYECKOHN 3a- 3,4,6
HATypaJTbHOTO MUACBI0  CTEMEHW 4YHuCiIa, 3aMEeHss
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BJIAITh CaMOKOHTPOJIb pu
BBITNIOJTHCHUH BBIYHCIICHUM.
AHanu3upoBaTh Ha OCHOBE
YHCJIOBBIX OJKCIIEPUMEHTOB 3aKOHO-
MEPHOCTH B  IIOCIEN0BATENBHOCTAX
mudpp, KOTOPbIMH  OKAHYMBAIOTCA
CTeNEHH HEOOIBIINX YHCET

MMOIb30BAaTh CBOMCTBA JEHUCTBUH I
TPYNIUPOBKH CIAraéMbIX B CyMME U
MHOKHUTEJIEN B TPOU3BEIACHUH, KOM-
MEHTHUPOBATh CBOM ACHCTBUSA. AHAIU-
3UPOBATh U PACCYXIATh B XOJI€ UCCIIE-

JOBaHUs YU CIOBBIX 3aKOH0MepHOCTeI71

JIBrmokeHue PemaTh TEKCTOBBIC 337241 apu(PMETH- 24,7
B YECKUM CIIOCOOOM, UCIIOJIBb3Ys 3aBUCH-
MIPOTUBOIIOJIO MOCTb MEXY CKOPOCTbIO, BDEMEHEM,
JKHBIX HaIpaB- [PACCTOSIHUEM: aHAJIM3MPOBATh U OC-
JICHUSX, MBICJIMBATh TEKCT 33124y,
CKOPOCTb MO1€eJIMPOBATH YCIOBUE C TOMOIIBIO
COJIMKEHNS, CXEM U PUCYHKOB;
CKOPOCTb nepedopmMyIMpPOBLIBATH YCIIOBUE;
yAaJeHUs. CTPOUTH JIOTHYECKYIO LIETIOYKY
[BrxeHne 1o PacCyKJI€HUI; KPUTUYECKH OLlCHH-
peKe, CKOPOCTh BATh [10JIy4YEHHBIN OTBET, OCYIECT-
JIBIDKCHUS 110 BJISITb CAMOKOHTPOJIb, IIPOBEPSIsi OTBET
TEUYCHHIO, Ha COOTBETCTBUE YCIOBUIO
MPOTHUB
TEUCHMUSA.
Pemenne
3aj1ad4.
Ob60o6wenu Bu1uncjaaTh 3HaueHUS YUCIOBBIX BBI- 4.7
e u cucmema- paxennili. Ha3bIBaTh KOMIIOHEHTBI
muszayus apU(METUUECKHX JICHCTBUH, HAXOAUTD|
3HaHUIL. HCH3BECTHEIC KOMIIOHEHTHRI JCHCTBHUH.
Konmponvnasn 3anucbIiBaTh B OYKBEHHOI opme
paboma No3 no CBOMCTBA HYJISI M €IUHUIIBI TIPU CJIOXKE-
meme: HUW Y BBIYUTAHUH, YMHOXEHUU U Jie-
«/leiicmeusn ¢ nenuy. Ha3biBaTh OCHOBaHME U MMOKa-
HamypaivbHbl 3aTellb CTENEHU, HAXOAUTh KBapaThl U
Mu uucaamu» KyOBI UnCesl, BBIYUCIAATH 3HAUCHUS
BBIPKEHU, COAEPIKALUX CTEIICHH.
HccaenoBaTb 3aKOHOMEPHOCTH, CBSI-
3aHHBIE C OMPEJICTICHUEM TTOCTCAHEH
U PHI CTENIEHH, MPUMEHSITh TIOJTyYeHHBIE
3aKOHOMCPHOCTH B XOJ€ PCHICHUS 3a1a4
Hcnonb3o 10 [Iepemecturen 3anuchIBaTh C MOMOIIBIO OYKB 5,7
BaHUe bHOE U MEPEMECTUTETHFHOE U COYETATEIILHOE
CBOIiCTB COUYETATCILHOE CBOMCTBA CJIOKEHUSI 1 YMHOXKEHUSI.
NeHCTBUI CBOMCTBA. @opMynHpoOBaTh NMPaBUIIA
npu 'V 100HEIC peoOpa3oBaHus YHUCIOBBIX
BBLIYHCJICH BBLIYMCIICHUS. BBIPOKECHHI HA OCHOBE CBOWCTB
HAX CJIOKEHUS U yMHOXeHus1. Mc-
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Pacnpenenure
JIBHOE
CBOICTBO
YMHOKEHHUS
OTHOCHUTEJIBHO
CIIOJKCHHS.
IIpumepsl BBI-
YHCIICHUM c
HCIIOJIb30BaHU
eM
pacrpenenu-
TEIBHOTO
CBOICTBA.

OO6cyxnarb BO3MOXHOCTh
BBIYUCIICHHSI TUTOTIA M
NPSIMOYTOJIBHUKA, COCTABJICHHOTO W3
JIBYX TPSIMOYTOJbHUKOB, pPa3HBIMU
crocobamu. 3anuceiBaTh
pacIpeeNTeIbHOe CBOMCTBO yMHO-
KEHHS OTHOCUTEIHHO CI0XKEHUs C I0-
MoIIbI0 OyKB. @OPMYIUPOBATH U MPH-
MCHSTh MPAaBUIIO BBIHECEHHS OOIIETO
MHOXHTEJSI 32 CKOOKH W BBITIOJHSTH
obpatHoe mpeoOpa3zoBaHUE. YUacTBO-
BaTh B OOCYXICHHU BO3MOXHBIX
OmMOOK B IIETOYKE IMpeoOpa3oBaHus
YHCJIOBOTO BBIpAKECHUs. Pemarp Tekc-
TOBBIC 3324l APHU(PMETUUECKUM CIIO-
coOoM, Mpeyiaratb pasHbIe CIIOCOOBI
peneHus

3,4

3agaun  Ha AHAJN3UPOBATH U OCMbICIUBATH 6,7
JacTH. 3axadu TEKCT 3a/a4H,
Ha YypaBHMBa- nepegopMyJTHPOBBIBATH YCIOBUE,
HUE. U3BJIEKATH HEOOXOIUMYIO HH(OP-
Manuio. MoaeJmpoBaTh ycloBUe
3a]1a4uM, UCII0JIb3YS pealbHbIe
[IpeIMeThl U pUCYHKU. PemaTs 3anaun
Ha YaCTH U Ha YpPaBHUBAHUE I10
[IPEIUI0KEHHOMY ILIAHY.
[InanupoBaTh X0/ pelieHus 3a1a4uu
apU(PMETHUYECKHM CIIOCOOOM.
OueHuBaTh NOJIYyYEHHBIN OTBET, OCY-
EeCTBJIAATH CAMOKOHTPOJIb, IIPOBEPSS
OTBET Ha COOTBETCTBHUE YCJIOBHUIO.
[IpuMeHsITh HOBBIE CITOCOOBI
paccyX/IeHUs K pelIeHHUIOo 3a/1ay,
OTpaKAIOIIKX JKU3HEHHBIE CUTYallUH
Ob06wenu ['pynnupoBarh ciaraembie B CyMMe U 1,3
e u cucmema- MHOKWTENHN B ITpousBeneHnu. Pac-
musayus KPbIBaTh CKOOKH B POU3BEACHUU U
3HAHUN. BBIHOCUTB B CyMMe 001Ut
KonTpoabnas MHOKUTENb 3a CKOOKU. IIpuMeHATH
padora Ned no pa3sHoOOpa3Hble MPUEMBI
Teme: palMOHAIM3ALMKY BEIYUCIICHU,
«HMcnoan3oBa 3aMHCHIBasi COOTBETCTBYIOIIYIO
HHE CBOIWCTB [IETI0YKY paBeHCTB. Pemarsb 3a1aun Ha
AeficTBUH NpPH JacTH, HA ypaBHUBaHUE
BbIYHCJICHUSAX
»
V1Bl 1 Yrom. PacniozHaBaThb Ha 4epTeKax, pUCYH- 2,4
MHOI'0YIro buccekTpuca Kax 1 MoJesIX yrisl. PacnodHaBarh
JIbHUKHU yria. Buabl [IPSIMOM, pa3BEPHYTHIN, OCTPBIM, TYIION
YTJIOB yroia. M3o00paskaTs yriibl OT pyKH U C

MCII0JIb30BAHUEM YEPTEKHBIX HHCTPY-
MEHTOB Ha HEJIMHOBAHHOW U KJIE€TYATOH

Oymare, MO1eJIMPOBATh 13 OyMaru u
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1p. MmaTtepuaioB. PacnosnaBars, Mo-
NeTUPOBAThH OMCCEKTPUCY yria

Bennunnbl PacriosHaBaTh Ha yepTexax, pUCYHKax, 1,5
yrioB. Kak 1 MOJIEJISIX IIPSIMBIE, OCTPBIE, TYIIBIE U
N3MEPUTh pa3BepHyThIE yIibl. M3MepsaTs ¢
BEJIMYHUHY [IOMOLIbIO TPAHCIIOPTHPA U CPAaBHUBATH
yria. BEJIMYUHBI YIII0B. CTPOUTH YIJIBI
[IocTtpoenue 3aJaHHOW BEJIMYMHBI C IOMOLIBIO
yria 3aJaHHON TpaHcrnopTupa. Pemars 3anaun Ha
BEJIMYMHBI. HaXO0X/IEHNE TPaJyCHOU MEpPHI YIJIOB
MHOroyrojasHu Pacrio3HaBaTh MHOTOYTOJIbHUKH HA 3,7
ku. [lepumerp 4EepTEKAX, PUCYHKAX, HAXOAUTh UX
MHOTOYTI'OJIbHU AQHAJIOTH B OKPYXKAIOIEM MUpE.
ka. J[maronanp MoenpoBaTb MHOIOYT OJIBHUKH,
MHOTOYTI'OJIbHU MCII0JIb3YSl OyMmary, NpoBOJIOKY U Ap.,
Ka. Beimykiielie n300pakaTh Ha HETMHOBAaHHOM U
MHOT'OYT'OJIbHU KjeT4aroil Oymare. M3amepsaTs 1auHbI
KU CTOPOH U BEJIMYUHBI YIJIOB

MHOTOYTr0JIbHUKOB. [IpoBOonTh
TMaroHaJId MHOTOYTIOJIbHUKOB.
lcnonp30BaTh TEPMUHOJIOTHIO,
CBS3aHHYIO C MHOT'OYTOJIbHUKaMH.
KoHCTpyHnpoBaTh alnroputm
BOCIIPOM3BE/ICHUS PUCYHKOB,
[MOCTPOECHHBIX U3 MHOTOYTOJIbHUKOB,
CTPOUTH 110 AITOPUTMY, OCYILECTBIIATh
CaMOKOHTPOJIb, POBEPSs
COOTBETCTBUE MOITYYEHHOIO
M300paKeHUS 3aJaHHOMY PUCYHKY.
BbIYHCIATh IEPUMETPHI
MHOTOYT'OJIbHUKOB.

O06o061eHne MozenupoBaTb MHOTOYTOJIbHUKH, 6,7
U cucTema- MCII0JIb3YSl OyMary, MpoBOJIOKY U Jp.,
TU3ALHUA n300pakaTh Ha HETMHOBAaHHOMU U
3HaHUM. kieTyaToit Oymare. PacosnaBath
KonTpouabnas [IPSIMBIE, OCTPBIE, TYIBIE YTJIbI

padora Ne5 no
TeMe: «YTJbl
4|
MHOI0YT0JIbH
HKHW»

MHOTOYTOJIBHUKOB. MI3MepATH JIITHHBI
CTOPOH U BEJIMYUHBI YTJIOB
MHOTOYT'OJIbHUKOB. 300paxkars
MHOTOYTOJIbHUKH. Pa30uBarthb
MHOTOYTOJBHUK M COCTaBIISITh
MHOTOYTOJIbHUK U3 3a/IaHHBIX
MHOTOYTOJIBHUKOB. OTIpeeTsTh YHCIIO
naroHajgei MHOTOYrOJbHHKA.
lcrionp30BaTh TEPMHHOIIOTHIO,
CBSI3aHHYIO C MHOTOYT'OJIbHUKAMHU.
KoHCTpyHnpoBaTh anroputM
BOCIIPOU3BEICHUS PUCYHKOB,

MMOCTPOCHHBIX U3 MHOI'OYT'OJIbHUKOB,
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CTPOUTH 110 AIITOPUTMY, OCYIIECTBIATh
CaMOKOHTPOJIb, IPOBEPSISI COOTBET-
CTBHUE TIOJTYYSHHOT'O N300paKeHHUsI 3a-
TaHHOMY PUCYHKY. BblABUTaTh rUMO-
TE3bI O CBOMCTBaX MHOTOYTOJIbHUKOB H
000CHOBBIBATh UX. BbraucisaTs nepu-
METPbI MHOTOYTOJIBHIUKOB

JleaumocTt
b YKceJl

16

Jenurenn @opMyJMpPOBaTh  OMpPEACICHUS 15
qHCIIa. MOHATUH «IENUTENb» M «KPATHOE»
KpaTHbie uncna yucia, YNOTPeOJsITb HX B pEUH.
Haxoaures  HaumOoJbIIAI  OOLIMIA
JIenuTedb W HauMeHbllee oOiee
KpaTHOE JIByX YHCell, HCIO0JIb30BATh
COOTBETCTBYIOILIKE 0003HaYeHHUS.
Pemarsn TEKCTOBBIC 3aJauu,
CBSI3aHHBIE C JIEJIMMOCTBIO YHCET
Yucna dopMyIHpoBaTh ONPENEICHUS 2,6
MPOCTHIE, [IPOCTOTO U COCTABHOT'O YHCIIA,
COCTaBHBIE U MPUBOANUTH PUMEPHI TPOCTHIX U
YHCIIO 1. COCTaBHBIX YHCEll. BBIMOTHATH
Pemero pasiioKeHUe YKciia Ha IPOCThIE
Opatocena. MHOKUTENH. Vcronb30BaTh
MaTEeMaTHYECKYIO TEPMUHOJIOTHIO B
pacCcyXICHUSAX AJIs1 OOBSICHEHHUS.
HaxonuTh mpocThie Ynciia, BOCHIOIb30-
BaBIIUCH «perIeToM DpatocdeHa mo
MPEJIOKEHHOMY B yueOHHUKE TUIaHY.
BEISICHATS, SIBISIETCS JIM YUCJIO COCTaB-
HBIM. VIcIIoTb30BaTh TaOIHILY IPOCTHIX
yrcen. [IpoBouTh HeCloXXHbIE UCcie-
TOBaHUSI, ONUPAsCh HAa YUCIIOBBIC IKC-
[EPUMEHTSHI (B TOM YHUCIIE C TOMOUIBIO
KOMITHIOTEPA)
JlenumocTb DopMyIMpPOBATH CBOMCTBA IETUMOCTH 1,5
MIPOM3BEICHUSI. CYMMBI U TIPOU3BENICHHUSI, JOKA3bIBATh
JlenumocTb YTBEPXKICHHsI, 00paliasch K COOTBET-
CYMMBI. cTByroIM (hopmynupoBkam. KoHcr-
Kontpnpumep pPYUpOBaTh MaTEMAaTUYECKHE YTBEPK-
IEHHS C TIOMOIIBIO CBSI3KU «ECIIH..., TO
...». Mlcrionp30BaTh TEPMUH «KOHTP-
MPUMEpP», OTIPOBEPTATh YTBEPIKIACHUE
00I11er0 XapakTepa ¢ IOMOIIBI0 KOHTP-
npuMepa
[Tpusznaku dopmMynupoBaTh IpU3HAKU 4,7
IEIMMOCTH Ha nenuMocTH Ha 2, Ha 5, Ha 10, Ha 3, Ha
10, a5 n Ha 2. 9. [IlpuBoauTh mpUMEpHl YHUCEN,
[Mpu3naku NeNSAIUXCS W He JACNAIUXcsS Ha
JeTUMOCTH  Ha Kakoe-TMbo M3 yKa3aHHBIX 4YHCeT,
9umna3. JaBaTb  pa3BEPHYTHIE  TMOSICHEHUS.

KonctpynpoBath MaTeMaTH4ECKue
YTBEPXKJICHHUS C TIOMOIIBIO CBSI3KHU
«eCNu..., TO ..», OOBEIUHATH JBa
YTBEpXKACHUSI B OJHO, HCIOJIb3Ys
CJIOBOCOYETAaHUE «B TOM U TOJIBKO TOM
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cinydae». [IpuMeHsATs npU3HAKU AETu-
MocTd. Mcnonbp3oBaTh  mpU3HAKU
JEIUMOCTH B pacCcyXACHUSIX.
OOBsICHITb, BEPHO WIU HEBEPHO
YTBEPKACHHE

[Tpumepsnt BrIIoyHATE AejieHue ¢ OCTaTKOM 3,5
ACJICHUA 9UCCIT C Opu pPCHICHMM TCKCTOBBIX 3aJa4 M
OCTaTKOM. WHTEPIPETHUPOBATH OTBET B
Ocrarxku ot COOTBETCTBUM  C  IIOCTAaBJIEHHBIM
JICTICHHA. BOIIPOCOM. Knaccudunuposatsb
HaTypaJibHble unciaa (4€THBIE W
HEu€THBIE, IO OCTAaTKaM OT JICJICHUS Ha
3,Ha 5 U T.IL.)
O6o6uienue 1 [TpuMeHsTh TIOHATHUS, CBSI3aHHBIE C 2,6
CHCTEeMAaTU3ALHs JEIUMOCTBIO  HATYpaIbHBIX — YHCEIL.
3HAHUH. Hcnonb3oBarh CBOMCTBA M MPU3HAKU
Kounrposbnas JIEJIMMOCTH. Jloka3bIBaTh u
pabora Ne6 mo OIpOBEPraTh c IIOMOLIBIO
Teme: KOHTPIPUMEPOB  YTBEPXKICHHS O
«[leanmocTh JIENIMMOCTH 4ucell. PemaTe 3agauu Ha
THCED JICTICHUE C OCTATKOM
Tpeyroan 10 Knaccuguk PacniozHaBaTth TpeyroibHUKH Ha 1,7
HUKHU 1 anus YepTe)kax W PUCYHKax MPUBOJHUTH
JeThIpexy TPEYTOJIbHUKO NPUMEpPbl  AHAJIOTOB 3TUX (QHUTYp B
roJIbHUKHU B 10 CTOPOHAM. OKpyxkatomeM wmupe. V3o0paxarb
PaBHOOeIpeHH TPEYroJbHUKUA OT PYKH M C HCIHOJb-
BIiA 30BaHUEM YEPTEKHBIX UHCTPYMEHTOB,
TPEYTrOJIbHUK. HAa HEIMHOBAaHHOW W  KJIETYaTOH
Krnaccugukan Oymare; MOJEIMPOBaTh, HCIOJb3YS
usi Oymary, mpoBoJioky u ap. Hccreno-
TPEYTOIHHUKO BaTh CBOWCTBA TPEYTOJILHUKOB MyTEM
B IO yTJIaMm. DKCIIEPUMEHTa, HAOMIOCHUs, H3Me-

peHUs, MOAEITUPOBAHUS, B TOM YHCIIE,
C HCIIOJIb30BAaHMEM KOMIIBIOTEPHBIX
nporpamm. M3MepsTs JUIMHBI CTOPOH,
BEIMYMHBI  YTJIOB  TPEYrOJbHUKOB.
KnaccugunupoBaTe TpeyrojJbHUKH O
yTJ1aM, IO CTOPOHAM.

Pacrniosnasatn
paBHOOEIPEHHBIE u
PaBHOCTOPOHHHE TPEYTrOJIbHUKH.

Hcnonb30BaTh TEPMUHOJOTHIO, CBS-
3aHHYIO C TPEyTroJIbHUKaMH. BwiaBu-
ratb TUIIOTE3bl O CBOMCTBaX paBHO-
OeIpeHHbIX, PABHOCTOPOHHHUX

TPEYroJbHUKOB, OOOCHOBBIBaThH HX.
OOBsICHATh Ha MpHUMEpax, OIpPOBep-
ratb € TIOMOIIbIO KOHTPIPHUMEPOB
YTBEP)KICHHUSI O CBOWCTBAX TPEYroib-
HUKOB. Haxoaute mnepumerp Tpe-
YrOJBHUKOB, B TOM YHCIIC, BBITIOHSS
HeoOXxoauMmble u3MepeHus. Koncrpy-
UpOBaThb OPHAaMEHThl M  IAPKETHI,
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u300pakasi X OT PYKH, C MOMOILBIO
MHCTPYMEHTOB, a TAaKXXe HCIOJIb3Ys
KOMIIBIOTEPHBIE IIPOTPaMMBbl

[Monsatne  momaau  QUTYpHI,
CIMHUIIBl  W3MEPEHUs  IUIOMIAJH.
[Tnomanp mpsIMOYTroIbHHUKA, KBaJpaTa.
[TpuOnmxE€HHOE M3MEpPEHHE IIOLAAN
¢burypsl Ha KJIeT4aTol Oymare

apeHsbl HUpKa

KBQJIpaTOB HW  NPSAMOYTOJIbHUKOB.
BbiensTh B yCIIOBUM 337]a41 TaHHEIE,
HEOOXOoAuMBIE I €€  pelieHHus,
CTPOUTH JIOTUYECKYIO [ENOYKY
pacCyXIeHHI, COIOCTABJIATH
MOJyYEHHBIN pe3ynbTaT C YCIOBHEM
3a71a9u

[IpssMOyToIbHI [TonsiTre TI0mAany GUTyphl; € THHHUIIBI 34,7

k. KBagpar. n3Mepenus iomanu. [lnomane

[Toctpoenue [PsIMOYTOJIbHUKA, KBajapaTa. [Ipubmu-

NPSMOYTOJIbHU PKEHHOE M3MEPEeHHE TUIOMAAN (UTYPHI

ka. [lepumerp Ha KJeTyaTou Oymare

MPSIMOY-

TOJbHUKA.

/{naronanu

MPSIMOYTOJIbHU

Ka.

PaBHbIC PacrioznaBate paBHBIE  (UTYDHI, 1,6

burypsl. MIPOBEPSTH pPaBEHCTBO buryp

[Tpu3naku HanoxeHueM. M300paxaTh paBHBIC

[paBEHCTBA ¢uryper. PazbuBatp ¢urypsl Ha
paBHBIE YaCTH, CKJIAJbIBATh (DUTYPHI U3
paBHbIX  4acTeil.  OOOCHOBBIBATH,
00BSACHATH HA IPUMEpax, OPOBEPraTh
c TTOMOIIBIO KOHTPIIPUMEPOB
VTBEpXKACHUSI O pPaBEHCTBE (UTYD.
®opMynupoBaTh MPU3HAKK PAaBEHCTBA
OTPE3KOB, YIJOB, MPSIMOYTOJBHUKOB,
OKpY’KHOCTEH. KoHnctpynposats
OpHaMEHTHI U MapKEeThI, U300paXkas ux
OT PYKH, C TOMOIIBIO HHCTPYMEHTOB, a
TaK)Ke UCTOJIb3Ysl KOMITbIOTEPHBIE

ITimomans Haxomguts MPUOITMIKEHHOE 2,6

burypsi. 3Ha4YeHue Iomaau ¢uryp, pa3duas

[Tnomans WX HA  CAWHWYHBIC  KBaJpaTHI.

npsIMOY- CpaBHuBaTh QUTypHI MO TUIOHIAN U

TOJIBHHKA. nepumerpy. Pemarbp 3amaum Ha

[Tnomanp HAXO0XJICHHE TIEPUMETPOB U IJIOIAIeH
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O06o06menne
"
cucreMarusa-
WS 3HAHUH.
KonTpoibHasn
pa6ora Ne7 no
TeMe:
«Tpeyrojabuu
KH U
YeThbIpexyroJi
bHUKW»

Pacnio3naBath TpeyrojbHUKH,
MPSIMOYTOJILHUKH HA YepTexax U
PHUCYHKaX, ONPEEIIATh BUJ
TpeyrojabHUKOB. M300paxars
TPEYroJbHUKH, IPSIMOYTOJIBHUKH C
MOMOIUIbI0 HHCTPYMEHTOB U OT PYKHU.
HaxonuTs mepuMerp TpeyrojbHUKOB,
MPSIMOYTOJIbHUKOB. BeIUnCIATh
IUTIOIIAH KBAJIPATOB U M-
MOYTOJIBHUKOB. Pemiats 3aaun Ha
HAXOXXJCHHUE MIEPUMETPOB U TUIOIIAACH
KBaJIpaToOB U NPSIMOYTOJILHUKOB. Hc-
CJIeZIOBAaTh CBOMCTBA TPEYrOJbHUKOB,
MPSIMOYTOJIBHUKOB ITYTEM SKCIIEpPH-
MEHTA, Ha0JIFOICHU S, U3MEPECHHUS, MO-
JEIUPOBAHMUS, B TOM YHUCIIE, C UCIIOJb-
30BaHHEM KOMITBIOTEPHBIX TPOTPAMM.
DopMynHpoBaTh YTBEPHKICHUS O CBOM-
CTBaxX TPEYroJIbHUKOB, IPSIMOYTOJIbHU-
KOB, paBHbIX (puryp. OOOCHOBBIBATH,
00BSICHATH Ha MIPUMEPax, ONPOBEPraTh
C TIOMOIIbIO KOHTPIIPUMEPOB
YTBEP)KIEHHSI O CBOMCTBAX TPEYTOJIb-
HUKOB, PSMOYTOJILHUKOB, PaBHBIX
¢uryp. KonctpynpoBats airoputm
BOCIPOU3BEICHUS] PUCYHKOB, IIOCTPO-
CHHBIX U3 TPEYTOJIbHHUKOB, TIPSIMO-
YTOJIBHUKOB, CTPOUTH TI0 aITOPUTMY,
OCYILIECTBIISATH CAMOKOHTPOJIb, IPOBE-
psisl COOTBETCTBHE MOJIYUEHHOTO U30-
OpakeHUsl 3alaHHOMY PUCYHKY.
KoHCTpyupoBaTh OpHAaMEHTHI U MapKe-
TBI, B TOM YHUCII€, C UCTIOIb30BAHUEM
KOMIIbIOTEPHBIX TPOrPaMM

3,4,7

J/{podu

19

Henenue
LEJI0TO Ha
JOJIN. Yro
Takoe JIpoOb.
[IpaBuibHBIE U

HENPaBUIbHBIC
JIpo0wu.
N300paxkeHue
npobei
TOYKaMH  Ha
KOOPJMHATHOMN
IPSIMOA.

MopenupoBatb B rpaduueckoH,
npeaMeTHou dopme J0Iu U Apodu (B
TOM YHCJIE C TIOMOINIBI0 KOMITBIOTEPA).
OnepupoBarb MaTeMaTHUYECKUMHU
CHUMBOJIAMU: 32l CHIBATD JOJIH B BUJIC
OOBIKHOBEHHOM JpoOu, YMTATh APOOH.
Ha3zpIBaTh 4nciIuTeNb ¥ 3HAMEHATEINb
OOBIKHOBEHHOM 1po0H, 00BACHATH UX
colepKaTeNbHbI cMbICH. OTMedaTh
IpoOM TOYKaMU KOOPIWHATHOW Mpsi-
MOW, HAXOAUTh KOOPIMHATHI TOYEK,
OTMEUEHHBIX Ha KOOPJIWHATHOU Mps-
Mo#. Pemiarb TEKCTOBEBIE 3agadyd C
OMOpOil Ha CMBICT TOHATHS JAPOOH.
IpumeHsTL JpoOU JUTS BBIPAKCHUS
€IUHUIl W3MEpPEHUsS MJIMHBI, MAacCChI,

BpEMEHH B 0oJiee KPYIHBIX eAMHHUIIAX

5,7
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OcHoBHOE
CBOMCTBO
npob6u. PaBHbIe
Ipoowu.

Dopmy/MpOBaTh OCHOBHOE
CBOWCTBO /IpOOM U 3alUCHIBATH €T0 C
nomMoieio OykB. MoaeaupoBaTrb B
rpadudeckoii GpopMe W ¢ TOMOIIBIO

1,4

IIpuBenenue KOOPJMHATHOM IIPSIMOM OTHOLICHHUE
Ipodu K paBeHcTBa  npobGeir.  IlpumeHsTH
HOBOMY OCHOBHOE  CBOMCTBO  Jpobu K
3HAMEHATEO. npeoOpa3oBanuto apobeil. Haxonurs
Coxkpaienue OLIMOKH IIPU COKPAILICHUH APOOEH nin
npooei. IPUBEJICHUN ux K HOBOMY
3HAMEHATENI0 U O0BICHATH UX. AHA-
JM3UPOBATh 4YKCIOBBIE I10CIEI0BA-
TEJIbHOCTH, YJIEHAMH KOTOPBIX SIBJIS-
I0TCSl IpoOH, HAXOAUTH IpaBUIa UX
KOHCTPYMPOBaHUS. AHAJIM3MPOBATH
YUCIIOBbIE 3aKOHOMEPHOCTH, CBSI3aH-
HbIe C OOBIKHOBEHHBIMH JPOOSMH.
IIpuMeHsATH 1poOH U OCHOBHOE CBOIi-
CTBO JAPOOH TNPH BHIPAKECHUHU €IUHHIL
U3MEPEHUs BEJIMYKH B 00Jiee KPYIHbIX
€IMHULIAX
CpaBHeHUE MozenupoBaTh ¢ IOMOLIbIO 3,4
npo0eii ¢ KOOPIMHATHOM IIPSAIMOM OTHOLIEHUS
0JIMHAKOBBIMU «OOJIbILIE» U «MEHBILEY IS
3HAMEHATEISIM 0OBIKHOBEHHBIX Jpo0eii. CpaBHUBATH
u. [IpuBenenue NpoOu ¢ paBHBIMHU 3HAMEHATEISIMHU.
npobeit x [TprMeHSTH pa3nuYHbIC TPHUEMBI
o01ieMy CpaBHEHUs 1pobeli ¢ pa3HbIMU
3HAMEHATEIO, 3HaMEHaTeJsIMU, BbIOUpas Hanboliee
CpaBHEHHE MOIXOAALINHA TPUEM B 3aBUCUMOCTHU OT
pobeii ¢ KOHKpETHOM cutyanuu. Haxonuts
pa3HBIMU CcriocoOBI pelIeHus 3aj1ay, CBI3aHHBIX C
3HAMEHATEISIM YIOPSA0OYMBAHUEM U CPaBHEHUEM
1. Hexotopoie mpobeit
Apyrue
pUEMBI
CpaBHEHHUS
pobeii.
[enenue n MonenupoBaTh B rpaduueckoil u 1,7
npoou. npeaMeTHOW ¢opMme CyliecTBOBaHUE
[IpencraBnenn YacTHOI'O TUIA JIFOOBIX JIBYX
e HaTypalbHbIX uucen. OnepupoBarb
HATypaJTbHBIX CHUMBOJIBHBIMH (pOpMaMU: 3alUCHIBATH
qrcen pesyabTaT  JAENeHHs ~ HaTypaJbHBIX
IpOoOsIMHU. yucel B BHJE JIpoOH, MpPeICTaBiIsATh

HATypaJIbHbIE YMCIa OOBIKHOBEHHBIMU
npoOsimu. PemaTe TEKCTOBBIE 3a/1auw,
CBSI3aHHBIE C JICJICHUEM HAaTypaJIbHbIX
4yycesl, B TOM 4YHCIE, 3aJadyd H3

peasbHOM MPaKTHKU
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O06o06menne
U cucTeMa-
TH3AIUS
3HAHU.
KonTpoibHasn
pa6ota Ne8 no
Teme:

MonenupoBaTh B rpau4ecKoii,
npeIMeTHOM popme MOHATHS U
CBOWCTBA, CBA3aHHBIE C MOHATHEM
OOBIKHOBEHHOM JIpoOU (B TOM YHCIIE C
MIOMOUIbI0 KOMIIBIOTEPA). 3alIUChIBATh
Y YUTaTh OOBIKHOBEHHBIE IPOOH.
CooTHOCUTH IpOOU U TOUKH Ha

4,6

Pemenue 3agau

BbIYKCIICHNN. IIpOBOAMTH HECIIOKHBIE

«poom» KOOPJIMHATHOU MIPSIMOA.
[TpeoOpa3oBbIBaTh ApoOU, CpaBHUBATH
U ynopsanodusars ux. [Iposogurs
HECJIOKHbBIE MCCIIE0BAHNS, CBA3aHHbIE
CO CBOWCTBaMH JPOOHBIX YHUCEll,
ONMPAsICh HA YUCIIOBBIE SKCIIEPUMEHTBI
JleiicTBust 35 CioxxeHue MopaeaupoBatb  CIOXKEHHE U 1,6
¢ IpoosiMHU U BBIYUTAHUE BbIUWTAHUE JIpo0Ed C  IOMOIIBIO
npobeit ¢ onu- peanbHbIX 00BEKTOB, PUCYHKOB, CXEM.
HaKOBBIMU ®opMyJMpOBaTh U 3aNHUCBIBATH C
3HaMEHaTENSAM HOMOIIBIO OYKB IIpaBUJIa CIOXKEHUS U
u. Cioxenue u BbIUWTaHUS JpoOell C OJMHAKOBBIMU
BBIUNTAaHUE 3HAMEHATEISIMH. BoinoaHsaTs
npobeit c CIIO)KEHHE ¥ BBIYMTAHUE JpoOei ¢
pa3HbIMU OIMHAKOBBIMM M C  pa3HbIMH
3Hame- 3HAMEHATENSIMHM, HCIIOJIb3Yysl HaBbIKU
HaTEIISIMHU. npeoOpa3oBaHus ApoOeil; AONOTHATH
npo6s no 1. IlpuMeHATH CBOHCTBa
CIOXKEHMSI I PalMOHAIM3ALUU
BBIYMCIICHHN. Pemarb  TekcTOBBIE
3aJa4H, coJieprKaliue NpoOHBIE
JTaHHBIE
CwMelrannast OO0bsAICHATL TPUEM  BBIICICHUS 2,3
IpOOb. 1[€JI0M YacTH U3 HENPaBUIbLHOU IpooH,
Brinenenue NpEeCTaBICHNUs CMELIaHHOW ApoOu B
LEeJIONM  YacTH BUJIE HENPaBWIbHON U BBINOJHATH
u3 COOTBETCTBYIOILINE 3aIHCH.
HEIPaBUIIbHON BbINONHATH CIIOXKEHUE W BBIYMTaAHUE
npodu U mpen- CMEIIaHHbIX npo0Oeit.
CTaBJICHUE KomMeHTHpOBaTh X0/ BBIYHCIIEHUS.
CMEIIaHHOMN HUcnoab3oBarh MpuéMbl  IIPOBEPKHU
Ipobu B BUIE pe3ynbTara BBIYHCIICHUSI. Hc-
HENPaBUIIbHOU cJ1e10BaTh YHCIIOBBIE
. Cnoxenune u 3aKOHOMEPHOCTH
BBIUNTAaHUE
CMEIIaHHbIX
TIpobeii.
[IpaBuio DopMyJIMPOBATh U 3alIUCHIBATH C 3,4
YMHOXEHUS MOMOIIBI0 OyKB MPAaBUIO YMHOXKEHUS
TpoOeH. npoOeili. BBINOJHATH YMHOXEHUE
'YMHOKEHNE npobei, yMHOXeHuUE Jpodbu  Ha
pobu Ha HaTypaJIbHOE YUCIIO U Ha CMEIIaHHYIO
HaTypaJIbHOE IpoOb. Beruncaars 3HAYEHUs
YHCIIO U YHUCJIOBBIX BBIPAKEHUH, COAepKallux
CMEIIaHHYIO npodu; NPUMEHATH CBOICTBa
NpoOB. YMHOXKEHUS U1 palMOHAIU3aluu

34



UCCJIeI0BAHMS, CBSI3aHHbIE co
cBOIicTBaMM JAPOOHBIX YHMCEN, ONupa-
SChb Ha YHCIIOBBIE SKCHEPUMEHTHI (B
TOM YHCJIE€ C TIOMOULIbI0 KOMITbIOTEPA).
PemaTh TeKCTOBBIC 3a7]a4M, COIEpPHKA-
e JpoOHbIE TaHHBIE ...

B3aumuo @DopMyJIMPOBATH 1 3alIUCHIBATD C 2,6
oOpaTtHbIe MOMOIIbI0 OYKB CBOMCTBO B3aMMHO
Ipoowu. 00paTHBIX ApoOeH, MpaBWIIO JCICHHS
IIpaBuio  ne- npo0eit. BeinoHAThL JIeTICHUE
JIEHUsT JpoOeH. npo0ei, JIEJICHUE Ipodu Ha
Pemenune HATypaJlbHOE YHCIO H HA0OOpOT,
3ajad. JieJieHrne IpoOH Ha CMEIIaHHYI0 ApoOb
u HaoOopoT. Mcnosib30BaTh MpuéMbI
MPOBEPKU pe3yjbTaTa BBIYUCICHHUS.
BepInoHATL  pa3HbIE JIEHCTBUS C
IpOOSIMU TIPU BBIYMCIICHUU 3HAYCHUS
BBIPKECHUS, COACPIKAIIETO HECKOIBKO
nericTBuii. PemmaTh TEKCTOBEIC 3a7a4H,
cojaepxamiue  JIpoOHbIE  JIaHHBIE,
HHTEPNPeTUPOBATH OTBET 3a7aud B
COOTBETCTBUM  C  IIOCTaBJICHHBIM
BOIIPOCOM
Haxoxnenue MojaeanpoBaTh yCIIOBHE 5,7
YacTU 1IEJIoTo. TEKCTOBOM  3aladyl €  TOMOIIbIO
Haxoxnenue PUCYHKA;  CTPOMTH  JIOTHYECKYIO
L[EJIOr0 IO €ro LENOYKY paccyXJIeHUH.
YacTH. YcranaBauBarhb COOTBETCTBHUE
MEXIy MaTEMAaTUYECKUM BBIPAXKEHUEM
U €r0 TeKCTOBBIM omnrcanueM. Pemarb
3a/1auyd Ha HaxXOXKJIEHWE YacCTH LEJI0ro
W IIeJIOTO TI0 €r0 YacTH, OMUpPasCh Ha
CMBICT  TOHATHUS  JApoOH,  Ju0O
UCIOJIB3YS 001K MpuéM (YMHOKEHHE
WU JIeJICHHE Ha COOTBETCTBYIOIIYIO
Jpo0b)
Pemaem Pemate 3agaun Ha COBMECTHYIO 1,6
3HAKOMYIO paborty. Hcnonb3oBath npuém
3aja4y. 3agaya pemeHuss 3aJad  Ha COBMECTHYIO
Ha JBMKEHUE. paboTy i pelieHus 3amad4  Ha
JIBIJKEHUE
O0006111EH1E Beruncaars 3HadYeHHsT YHUCIOBBIX 2,3
u cucrema- BBIpQOKEHUH, CONEpKaluxX JIpoOwu.
THU3ALASL IIpumeHnATH CBOMCTBA
3HAHUH. apuQMeTHIECKUX nencTBUH s
KonTpoasnas pauoOHAIN3AIA BBIYMCIICHHI.
padora Ne 9 Pemats TEKCTOBBIE 3a/1auy,
no TeMe: cojepxaiiiue ApoOHbIe gaHHBIC. Mc-
«I[eiflCTBlflﬂ 'y MOJIb30BaTh MPUEMBI PEIICHUS 3aJad Ha
APOOAMHE» HaXOXXJIEHWE YacTH IIEJIOT0 W IMEJIOTO IO

€I'o 4yacTtu
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Mmuororpa
HHUKH

11

I'eomerpuueck
ue Tena.
MHororpansu
KH.
N300paxeHnue
IIPOCTPaHCTBE
HHBIX TeJl.

Pacnio3naBats Ha yepTexax,
PUCYHKAaX, B OKpYXaloLeM MHpE
MHOT'OI'PaHHUKH. Yurats
IIPOEKIIMOHHbBIE n300pakeHMsI
IIPOCTPAHCTBEHHBIX TEJI: paclO3HABATh
BUJMMBbIE U HEBUIUMBIE PEOpa, rpaHH,
BEPILUUHBL. Konuposats
MHOTI'OIPaHHHUKH, H300pakéHHbIE Ha
KJIeTyaTol Oymare, OCYIIECTBISTH
CaMOKOHTpPOJIb, TIPOBEPSSI COOTBET-
CTBHE IOJIyYCHHOTO M300paKeHHS 3a-
JaHHOMY. MozennpoBars MHOIOIpaH-
HUKH, UCHIOJNB3Yys Oymary, MiIacTUJIHH,
poBOJIOKY H np. MccnenoBars CBOM-
CTBAa MHOI'OI'PDAaHHUKOB, HCIIOJIb3YA
HKCIEPUMEHT, HaOJro/1eHue,
U3MEpEHHe, MOJIEJTUPOBAHUE.
OnucelBaTh UX CBOWCTBA, HUCIOJIB3Ys
COOTBETCTBYIOILYI0  TEPMHUHOJIOTHIO.
CpaBHUBaTb  MHOTOTPaHHUKU  IIO
YUCIy U B3aUMHOMY pacCIOJIOKEHHUIO
rpaHeit, poep, BepIH

1.6

[Tapannenenun
en, KyO.
IInpamupa.

PacnosHaBare Ha  4yeprexax,
pUCYHKaX, B OKpYXalolleM Mupe
napajuiesenunes u NUpaMUy.
HaszbiBaTh nupamujsl. KonupoBats
napajielienuneasl W TUPaMUIbI,
n300paxEHHBIC HA KIIETYaTo Oymare,
OCYILeCTBJISATH CAMOKOHTPOJIb,
IIPOBEPSIS COOTBETCTBUE IOJIYYEHHOTO
N300paxeHus 3aJJaHHOMY.
MopaeaupoBaTth, HCIONB3ys Oymary,
IUIACTUJIIMH,  NPOBOJIOKY W JIp.
OnpenensiTh B3aMMHOE
pacnosoxeHue rpaHed, pEodep,
BepILINH Napaienenunena. Haxoaurs
MU3MEPEHUs napasuiesenumnena.
Hccnenosars CBOMCTBA
napajuiejienunena M [OUpaMHJbI,
UCTOIb3Ys HKCIEPUMEHT,
HaOII0IEHIE, HU3MEpPEHHE, MoO-
nenupoBanue. ONMCHIBATH UX CBOM-
CTBa, MHCIIOJB3ySd COOTBETCTBYIOIIYIO
TepMuHOJOTHIO.  DOpMYJHpPOBATH
YTBEPKICHUSA 0 CBOMCTBax
napaenenunesa, OUpPaMUJIbI,
onpoBepraTb YTBEPKICHHS c
MOMOIIIBIO KOHTPIIPUMEPOB

2,4

E quanier
00BEMa.
O0BeEM
PSIMOYTOJIb-
HOTO
napajuienenun

MoaenupoBath mapauieNenuIe /bl
U3 eMHUYHBIX KyOOB, MOJCYUTHIBATH
9uCciI0 KyOoB. Berauciars 00bEMBI a-
paJlieNenumneaoB, KyOoB MO COOTBET-
CTBYIOIIMUM IMpaBwiIaM U (opmymnam.
MopenupoBaTh €AMHUIBI HU3MEPEHUS

4,5
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caa.

o0néma. BeipakaTb OIHU €IUHUIIBI
u3MepeHus o0béMa uYepe3 Jpyrue.
BeiOupate  €IUHUIBI  H3MEPECHHUS
00bEéMa B 3aBHCHMOCTH OT CHUTYaIlUH.
BremonaaTs

MPAKTUKO-OPUEHTUPOBAHHBIC 3aJIaHUS
Ha HaXO0XJICHHE OO0BEMOB OOBEKTOB,
UMeIKX (GopMy MapajuiesenuIe/a.
Pemate 3amaunm  Ha  HaXO0XICHUE
00BEMOB napasuiesienuIe/10B.
Bbraucnsate 00bEMbI MHOTOTPAaHHHUKOB,
COCTAaBJICHHBIX M3 MapaJuIeJICIUIIC/IOB

Uro Takoe Pacnio3naBate pa3BépTku Kyda, ma- 3,7
pa3BEpTKa. paienenumnena, nupamuasl. M3o6pa-
Passéprka KaThb Pa3BEPTKM KyOa Ha KIIET4ATON
npsi- Oymare. MoniennpoBaTh napasuieenu-
MOYTOJIbHOTO nej, nupamuay u3 passéprok. Mccie-
napasuieNenun JI0BaTh pa3BEPTKU KyOa, 0COOEHHOCTH
efa W Iupa- pacroIoXKeHUs! OTAENIbHBIX €€ YacTeil,
MUJIBL. UCIIONB3YS 9KCIIEPUMEHT,

HaOJI0IcHUE, HU3MEpPEHHE,
MOJIeJTUPOBAHUE. Hcnonb3oBath
KOMIIBIOTEPHOE ~ MOJIEJIMPOBAaHUE U
HKCIIEPUMEHT JJIsi M3y4eHUs CBOWCTB
pa3BEpTok. ONKCHIBATH MX CBOWCTBA
O60061enue u Pacrio3HaBaTh Ha 4epTekax, pUCYHKAX, 5.7
cucTe- B OKPYKAIOIIEM MHUPE MHOTOTPaHHUKH.
MaTH3aIus Bb1iensiTe BUAMMbIC U HEBUAUMbIE
3HaHUH. rpanu, p€opa. M300paxars ux Ha
KonTpoabsnas KJIET4aTOM Oymare, MOJEIUPOBATh,
padora Nel( MCIIONIB3Ys OyMary, IiIacTUJIUH,
1o Teme: [TPOBOJIOKY H JIp. XapaKTepHU30BaTh
«MHororpans B3alMHOE PACIIOJIOKEHHUE U YHCIIO dJie-
HKH» MEHTOB MHOTOTPaHHUKOB TI0 UX H30-
Opaxenuro. MccienoBaTe MHOTOrpaH-
HUKU, UCTIOJIb3Ysl SKCIIEPUMEHT,
Ha0II0/IeHNE, U3MEpPEHHUe,
MoieTpoBanue. Mcmnonbp3oBarh
KOMITBIOTEPHOE MOJIETUPOBAHUE U
OKCIIEPUMEHT IS U3YYECHHS CBONCTB
MPOCTPAHCTBEHHBIX Tesl. ONUCHIBATH
X CBOMCTBA. BRIUUCIATE 00BEMBI
napajuiesIenune/10B, UCIO0Ib30BaTh
eIUHULIBI n3MepeHus o0néma. Pemath
3aJa4y Ha HaXOXKIE€HNE 00BEMOB
napajuIeNIenune/ 0B
Taonuywt 3HAKOMUTBCA € Pa3IU4YHBIMU 5,7
u Kak ycTpoeHsl BUJAMU  Tabiuil.  AHaTU3UPOBATH
ouazpamm TaOJINLIBI. TOTOBBIE TA0JIMIIBI; CPABHUBATH MEXKY
bl Urenne  Tald- co0oil mpeacTaBleHHbIE B TabIUIAX
U, Kax JaHHBIE W3 PEATBHOW IPAKTHKH.
COCTaBIISITh 3anonHITh MPOCThIE TAOIUIIBI, CIETYS
Ta0JINIIBI. WHCTPYKLIUU
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Cronbuarbie 3HaKOMUTbCS C TaKUMU BHJIaMHU 1,3
JTarpaMMBl, ayarpaMM, — Kak ~ CToJO4atble |
YTCHUC U KPYTOBbIC JTarpaMMBbl.
MIOCTPOCHHE AHaJIN3UPOBATH TOTOBBIC TUATPAMMBI,
Jarpamm. CpaBHMBATh MEXIY co0oit
Kpyrossie Npe/ICTaBJICHHbBIC HA JrarpaMMax JlaH-
JarpaMMbl, HBIC, XapaKTePU3YIONINE HEKOTOPOe
YTCHUE peanbHOE SIBICHHE WJIM TIPOIIECC.
KPYTOBBIX CTtpouTh B HECJIOXKHBIX CIydasx
JarpamMmm. NPOCTBIE  CTOJOYAThIE JUArpaMMBl,
cienys oopasiry
[Tpumepsr 3HaKOMHTBCS C IIPUMEPAMH OITpoca 5.7
ONPOCOB 00111eCTBEHHOTO MHEHHUS u
OOIIECTBEHHOT POCTEUIITMMHU criocobamu
O MHCHHS. Npe/CTaBICHUS JaHHBIX. [IpOBOAMTH
Coop u HECIIOKHBIC WCCIIEIOBAHHS
MIPEICTABICHH 0OIIECTBEHHOTO MHEHUS, CBSI3aHHBIC C
e uadopma- JKU3HBIO  IIKOJIBI,  BHEIIKOJIbHBIMH
IHH. 3aHATUSAMH u YBIICYCHUSAMHU
OJTHOKJIACCHUKOB: dbopmynupoBaTh
BOTIPOCHI, BBITIOJTHSATh coop
UH(pOPMAIINH, IPEJICTABIIATE €€ B BUJIC
TaOJIUIBI M CTOJIOYATOM TUarpaMMbl
O06o00611IEHIE U AHAJIM3UPOBAThH JIAHHBIE ONPOCOB 00- 6.4
CUCTEeMa- [IICCTBEHHOTO MHEHWSI, IIPE/ICTABIICH-
TU3AIUS HbIC B TA0JIMIaX U HA JUArpaMMax,
3HAHHMH. CTPOUTH CTOJIOYATHIC JHATPAMMEBI
KonTpoabsnas
padora Nell
no Teme:
«Tadauuel u
AUATPaAMMBbD»
[loBTOpEH Jluaun CpaBHMBaTh H  YIOPSIOYUBATH 1,6
e u HaTypaJbHBIE YHUCIIA, OOBIKHOBEHHBIC
UTOTOBBIN npodu.  OKpyrisaTh  HaTypalbHbIC
KOHTPO.JIb YHUCIIa. Beraucnsats 3HAYCHUS
- YHCJIOBBIX BBIPAKEHHH, COIEpPKAITIX
JlercTaus ¢ HaTypaJlbHble  4YHMcla U JOpodu, 2.4
HATypaIbHRIMH HaXOJUTh KBaJgpaT W Ky0 dwHcha.
AcIaMu [TpuMeHsTh pa3HOOOpa3HBIE MPUEMBI
YTuIBI 1 panroHaIH3aIN BBIUUCIICHUI. 3,7
MHOTOYTOJIbHH PemaTh  3ajauM,  CBA3aHHBIE  C
K1 JEITUMOCTBIO qrcel. Pemrats
TEKCTOBBIC 3aJlaull apU(PMETHICCKUM
Jlenumocts crnoco6om Ha pa3HO0Opa3HbIE 4,5
cert 3aBUCUMOCTH  MEXKIY BEIMYMHAMH.
Hcnonp30BaTh MPUEMBI pEIICHUS 3a-
Hrorosas a4 HAa HAxXOXKIEHUE YacTH LEJIOro, 5
KOHTPOJIbHAsA 1€JI0T0 10 €T0 YacTh. BeIpaxkaTh oHH
padora €IUHULBI M3MEpPEeHMsI uepe3 IpyrHe.
TpeyronbHUKH N300paxkaTb €  HCIIOJB30BAaHHEM 6,7
1 YepPTEKHBIX UHCTPYMEHTOB Ha
YCTHIPEX YTOJIbH

38



npobeii. 3amaun
Ha COBMECTHYIO
pabory.
«MHOTO3TaXH
bIeY» JIPOOH.

MpeoOpa30BaHNE «MHOTOITAKHBIX)
npoOeii. PemiaTs 3a1aun Ha
COBMECTHYIO pabOTy. AHATU3UPOBATH
YHCIIOBBIC 3aKOHOMEPHOCTH,
CBSI3aHHBIE C apUPMETHUECKUMU
NEeCTBUSAMU ¢ OOBIKHOBEHHBIMHU

,Z[p06$IMI/I, AOKa3bIBATh B HCCJIOXKHBIX

KU HEJIMHOBAHHOW M KJeTyaTtoil Oymare
OTpE3KHU, JIOMaHsble, yTJIBI,
OKPYXHOCTH, MHOTOYTOJIbHUKH (B TOM
JleicTBus C 1 qucie, TPEYroJIbHUKHU u 3,6
npoOsaMu IPSIMOYTOJIBHUKH ), MHOTOI'PaHHUKH (B
TOM  4ucle, Mapajulelenunen U
nupamuay). OnuceiBaTh (PUTYpHI U UX
CBOWCTBAa, IPUMEHATH CBOWCTBA IpHU
pemieHun  3axad.  Ywurtate npoek-
Pemenue 2 LIUOHHBIE YEPTEXKH MHOTOIPAHHUKOB. 2,4
PEeKCTOBBIX Pacno3snaBath pa3BépTku Kyba M ma-
3am1au payutenenunena. M3mepsatb u cpaBHU-
BaThb JUIMHBl OTPE3KOB, BEIMUYMHBI
yrioB. Haxoauts nepumerpsl MHOTO-
YT OJIbHUKOB, o n
IPSMOYTOJIbHUKOB, 00BEMBI
napajuiesenunenos. BelpaxaTs oaHUM
eIMHUILIBI U3MEpeHus JUINH,
rIomajen, o0bEMOB Yepe3 Apyrue
6 kiacc
Pa3nen Kou-Bo Tema Koa- OcHOBHBIE BHBI 1eATEILHOCTH OcHoBHBIE
4acoB BO 4aCOB | 00y4arIIMXCcsl (Ha YPOBHE Y4eOHBbIX HANpPaBJICHUS
aecTBUil) BOCIIUTATEIbHOM
AeATEJILHOCTH
/{poou n 20  [ApoOs, 2 MoaeaupoBaTh B TpagueCcKOr U 3,4
NMPOLCHTbI “IUCITATEITb U peaMeTHOHN hopMe OOBIKHOBEHHBIE
SHAMCHATCJIb TpoOu (B TOM YHKCIIE C TTOMOIIBIO
Apobu. kommbioTepa). [IpeoGpazoBbIBATD,
OCHUOBHoe CPABHUBATH U YIOPSAI0YUBATH
CBOWCTBO JIPOOH.
MpuBe/teHe 00BbIKHOBEHHBIE 1pooU. COOTHOCHTH
POGH K HOBOMY poOHbIE 4HClIa © TOHKaMH
3HAMEHATEIIO. KoopauHaTHOM npssMoi. IIpoBoauTh
CoxparieHue HECJI0KHbIE UCCJICA0BAHMA,
poGeii. CBSI3aHHBIE C OTHOILEHUSAMHU «OOJIbIIIE)
1 «MEHBIIE» MEXay 1po0sIMu
[IpaBuiia 4 BbINOJHATH BBIUUCIEHUS C APOOSMHU. 1,6
NIEHCTBUM C Hcnosb30BaTh JpoOHYIO YepTy Kak
poOsIMHU: 3HAK JIEJICHUSI TP 3aIICH HOBOT'O BHU/IA
CIIOXKEHHUE, POOHOTO BBIPAXKEHUS («MHOTOATaX-
BbIUMTaHUE, Hasi» 1poOb). [IpuMeHsTH pa3nTuuHbIe
YMHOXEHHE, CrOCOOBI BEIYUCICHHSI 3HAYCHUN TaKUX
nesnexHue BBIPAKEHUI, BHINOJIHATH
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CJIy4asX BBIABJICHHBIC CBOMCTBA

Haxoxnenue Pemate OCHOBHBIC 337241 HA IPOOH, 2.6
YaCTH OT YHCJIA. MPUMEHSTh Pa3HbIC CIIOCOOBI HAX0XK-
Haxoxxnenne TeHHUs YaCTH YKCJIa M YKCJIa IO €ro
yKcia 10 €ro yacTu. PemaTh TeKCTOBBIE 3aa4l Ha
yactu. Kakyro TpoOH, B TOM YHMCJIE 33]]a4H C MpaK-
4acTh OJIHO TUYCCKUM KOHTEKCTOM; AaHAJIU3UPO-
YHCIIO BATh 1 OCMBICJIMBATDH TEKCT 3a7a4H;
COCTaBIISIET OT MO/IeJTUPOBATH YCIOBHE C TIOMOIIBIO
pyToro. CXEM U PUCYHKOB; CTPOMTD JIOTUYEC-
KYIO [IETIOYKY PacCyXJICHUH; BbINOJI-
HAITH CAMOKOHTPOJIb, ITPOBEPSISI OTBET
Ha COOTBETCTBHE YCIIOBHUIO
[TonsTre OO0BICHATH, YTO TAKOE MPOIICHT, MC- 3,4
MPOIICHTA. M0JIb30BATh 1 MOHUMATh CTaHIApT-
Pemenue 3amau HbIE 000POTHI PEYH CO CJIOBOM «IIPO-
Ha HaXO0XKJCHUE 1IeHT». BhIpaKaTh MPOIICHTHI B
MPOIICHTA OT po0sx U 1podu B mporieHTax. Moje-
BEJIMYMHBI, HA JINPOBATH IMOHSTHUE MPOIICHTA B Tpa-
YBEITMUEHUE ¢duyeckoit popme. Pemiats 3amaun Ha
BEJIMYMHBI HA HaXO0XKJICHUE HECKOJIBKUX MTPOIICHTOB
HECKOJIBKO BEJTMYHHBI, HA yBeNWYeHHE (YMEHb-
MPOIICHTOB. [IICHIC) BETMYMHBI Ha HECKOJIBKO
porieHTOB. [IpUMeHsITh MOoHsATHE
[TPOIICHTA B TIPAKTHYECKUX CHTYAIHSIX.
PemiaTh HEKOTOpPBIE KIacCUYECKUE
3a7a4M, CBSI3aHHBIE C IOHITHEM
[POLIEHTA: AHAJIM3UPOBATH TEKCT 3a-
avd, UCMOJIb30BATH IPUEM YHCIIOBO-
0 HKCIIEPUMEHTA; MOAeJTHPOBATH yC-
JTIOBHE C TIOMOIIBIO CXEM U PHCYHKOB
OcoOeHHOCTH OOBSCHATD, B KAKUX CITyJasiX IS 6,7
MPEJICTaBICHHUS MpeICTaBICHIS HHPOPMAIIHH HC-
TaHHBIX Ha MOJIb3YIOTCS CTONOYATHIC TUATPAMMBI,
CTOIOYATHIX U 1 B KaKMX — KPYroBble. V3BiIekaTs 1
KPYTOBBIX MHTEPIPETUPOBATH HHPOPMAIIHIO U3
TuarpamMmax. TOTOBBIX JIHArPAMM, BBITIOJTHATH
Urenue HECI0KHBIE BEIYMCICHHS 10 TaHHBIM,
TIarpamm. MIPEJICTABJICHHBIM Ha JIHarpaMmme.
[locTpoenue CTpOUTB B HECIIOKHBIX CIydasx
TIarpamm. CTOJI0YATHIC U KPYTOBBIE THArPaMMBbI

M0 TaHHBIM, TIPEJICTABICHHBIM B
Tabnumanou popme. [IpoBoauTh

K CCIIEIOBAHUS IPOCTEUIIINX CO-
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[[MATHHBIX SIBJICHUI TIO TOTOBBIM JHa-
rpaMMam

O00011eHNE U BBIMOTHATE BEIYUCICHUS C TPOOSMH. 2.5
cucremMa- [IpeoOpa3oBbIBaThH, CPABHUBATH U
TH3aLUs YIIOPSI0YUBATh OOBIKHOBEHHbIE IPOOH.
3HAHUH. COOTHOCHUTH IPOOHBIC YHCIIA C
KonTpoabHas TOYKaMU KOOPJUHATHOM IpsiMoil. Pe-
padora Nel mo [1aTh TEKCTOBBIC 337a4ll HA APOOH U
Teme: « Apoodu rporueHThl. MccaenoBars 4ncaoBble
U POLEHTHD» 3aKOHOMEPHOCTHU
IIpsimbie BeprukanbHbie PacnosnaBarth cirydau 1,3
Ha YTJIBI. B3aMMHOI'O PacIOJIOKEHUS ABYX
MJI0CKOCTH [lepienanKyms npsmbix. PacmosnaBsars
U B PHBIE MIPSIMBIE. BEPTUKAIbHBIE U CMEXKHBIE YIJIbL.
MPOCTPAaHC CMexHbIe Haxoauth yribl, 00pa30BaHHBIC ABYMsT
TBe YTJIBI. [1ePECEKAIOIINMUCS TPSIMBIMHU.
N300paxaTh 1BE EPECEKAOIINECS
[psIMbIE, CTPOMTH MIPSMYIO,
[epIEHIUKYISIPHYIO TAaHHOM.
BopiaBUraTh runoTe3bl O CBOMCTBAX
CMEXHBIX YTJIOB, 000CHOBBIBATH UX
[lapannensHOC Pacno3naBarth ciyyaun 6,7
Tb. CHOBa B3aMMHOT'O PACIOJIOKEHUS ABYX
MepHeHIuKYy- [PSIMBIX HA IJIOCKOCTH U B
TISIPHOCTb. [MPOCTPAHCTBE, PACIIO3HABATH B
[Ipsimble B MHOT'OYTOJIbHUKaX MapajuieNbHbIE CTO-
MPOCTPAHCTBE. ponsl. M300paxath 18e
[apajieJIbHbIE NPSIMbIE, CTPOUTH
MPSIMYI0, TAPAJLIEIBHYIO JaHHOM, C
[MOMOIIIbIO YEPTEKHBIX NHCTPYMEHTOB.
AHAJTU3UPOBATH CIIOCOO MTOCTPOCHUS
MapajuieIbHbIX MPSMBIX, TOIIArOBO
3a/IaHHBIA PUCYHKaMH, BHITIOJHATH
roctpoeHus. PopMyIHpoOBaTH
YTBEPIKICHHS O B3aHMHOM PaCTIOJIOKe-
HUU JIBYX NPSMBIX, CBOMCTBaX mapai-
JTEITBHBIX MTPSIMBIX
Paccrosinue N3MepsATH pacCTOSIHUE MEXY ABYMsI 5,7
MEXY TBYMS TOYKAMH, OT TOUKHU JI0 TPSMOH, MEXKTY
TOUYKAMU. ByMSsI TapaJUIEIbHBIMU PSIMBIMH,
Paccrostnue ot CTpouTh r€OMETPUUECKOE MECTO
TOYKH J0 TOUEK, 00JIaIAI0IINX OMPEIETICHHBIM
burypsl. CBOMCTBOM
PaccrosiHue
MEXTY
napaieIbHbIM
Y IPSIMBIMU.
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PaccrosiHue OT
TOYKH 10
[IJIOCKOCTH.

O0001eHNE U Pacmno3HaBath ciydan B3auMHOTO 5
cucTeMarusa- [PACIIOJIONKEHUST TTOJIOKEHUS JBYX
1Sl 3HAHU. [PSIMBIX, PACIIO3HABATH B
KontposbHas MHOT'OYTOJIbHUKaX MapajieIbHbIe U
pabota Ne2 o [ePIEeHIUKYJIIPHbIE CTOPOHBI.
teme: «lIpsimble 300paxkaTh IBE MepeCceKaroNIHecs
Ha MIOCKOCTH U [psiMble, CTPOUTD MPSAMYIO, IEPIEHIN-
B KYJISIPHYIO JTAHHOM, NTapaJuICIbHYI0
[IPOCTPAHCTBE» naHHoOU. M3MepsTh paccTosiHue MEXTy
IBYMSI TOUKaMH, OT TOUYKH JI0 MPSMOH,
MEX1y IBYMs apauIeIbHBIMU MPs-
MbIMU. M1300paskaTh MHOTOYTOJIBHUKHU
C MapajuieIbHBIMU, ePIECHAUKYISP-
HBIMU CTOPOHAMU
JlecaTUUH JlecsTuaHas 3anuceIBaTh M YUTATh JECATUYHEBIE 1,4
ble Ipoou 3anuch Jpooei. npo6u. [IpencTaBiasaTh NeCATUUHYIO
[lepexon ot poOb B BUJIE CYMMBI pa3psIHbIX
ECATUYHOM ciaraemMbix. MoenupoBaTh
pooH K NecSITUUHBIE TPOOU PUCYHKAMH.
0OBIKHOBEHHOU [lepexoauTh OT JECATUUHBIX ApoOel K
1 Ha00OPOT. COOTBETCTBYIOIIUM OOBIKHOBEHHBIM CO
N3o00paxenue saHameHareasamu 10, 100, 1000 u T.10., 1
ECATUYHBIX Ha000poT. M300pakaTh 1eCATUUHbBIC
pobeit poOU TOUKaMH Ha KOOPAMHATHON
TOUKAMH Ha rpsiMoii. Mcnonb3oBaTh AeCATUUHbBIE
KOOPJAMHATHOU poOu 715 Iepexoa OT OAHUX eAUHUII,
MpsIMOiA. M3MepeHus K APYruM; OOBICHATh
JlecsTnuHbIC 3HAUYCHHS JIECSITHYHBIX MPUCTABOK,
poou u MCIIOJIb3YEMBIX I 00pa3oBaHUs
METPUYECKast Ha3BaHUM €IMHUI] B METPUUECKOMN
cucTeMa Mep. CUCTEME MEP
[Tpu3Hak DopMyJIMPOBATH NIPU3HAK 5,7
00paTuMOCTH 00paTUMOCTH OOBIKHOBEHHOM APOOH B
0OBIKHOBEHHOMU NECATUYHYIO, HPUMEHSTh €ro JUIs
pobu B pacro3HaBaHus ApoOeH, 711 KOTOPBIX
NIECATUYHYIO. BO3MOXKHA (MJIM HEBO3MOXKHA)
[lecsiTuuHbIe necsiTnyHas 3anuck. llpencraBasite
MpECTaBICHUS 0OBIKHOBEHHBIC IPOOH B BUJIE
HEKOTOPBIX necsaTuyHbIX. [IpUBOAUTH TPUMEPDI
OOBIKHOBEHHBIX PKBUBAJICHTHBIX MPEACTABICHUI
pooeii. POOHBIX YHCel
BoeipaxxeHue
BETMYNH
TPOOSIMH.
PaBHbIe Pacno3naBaTh paBHBIC JECATUUHBIC 2,3
eCATUYHBIE npo6u. O0bsACHATH HA IPUMEpax MpH-
po0wu. €M CpaBHEHUS JIECATUYHBIX TPOOeH.
CpaBHeHUE U CpaBHUBATB U YNOPAJI0YHBATH
YIIOPSA0YMBaH necsTuaHble 1poou. CpaBHMBATH
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1€ TeCATUIHBIX
poOeH.
CpaBHeHHE
OOBIKHOBEHHOM
poou u Je-
CSITUIHOM.

OOBIKHOBEHHYIO U JIECTUYHYIO IPOOH,
BBIOMPAs OIXOAAIIYIO (hOPMY 3aTUCH
MaHHBIX 4ucell. BLIABIATH
3aKOHOMEPHOCTh B TIOCTPOCHUU
[10CJIEI0BATEIbHOCTHU AECITUUHBIX
npoOeii. PemaTh 3a1aun —
1CCIIEI0OBaHMs], OCHOBAHHbIE HA ITOHU-
MaHUU TIOPa3psSAHOro MPUHIIKIIA Jecs-
TUYHOM 3aITMCH TPOOHBIX YHCEll.

O00011EeHNE U 3anuCchIBATh U YUTATH JISCITUYHEIE 4.7
crucTema- npobu. U300pakaThb JAeCSITHUHbBIC APO-
TU3aLUS OU TOUKaMU Ha KOOPJMHATHOM MPSMOIA.
SHAHWM. IIpeacTaBasATh OOBIKHOBEHHBIE APOOH
KonTponbHas B BUJIE IECATUYHBIX IpOOEil U
pabota Ne3 o NECSITHYHBIC B BUJIE OOBIKHOBCHHBIX.
TeMe: CpaBHUBATH U YHOPAI0YUBATH
«IeCATUIHBIC necsiTuaHbie 1poou. Ucnoab3oBaTh
TpOOH» SKBUBAJICHTHBIC MTPEICTABICHUS
POOHBIX YUCEIT IPH UX CPABHEHUH,
[IpH BBIYHMCIICHUSAX. BhIpamaTh oqHI
CIMHHIIBI N3MEPCHUS BETUIHHEI B
NpyTrux eIuHUIax (METphl B
KHJIOMETpaX, MUHYTHI B Yacax U T.II.)
IelicTBHUS 27 |CnoxeHue KoHCcTpyHpoOBaTh alropuT™Mbl CIlOXe- 1,6
c TECATUIHBIX HUSI M BRIYUTAHUS TECATUIHBIX JPOOCii;
necATHYH npo6eii. Boruum- WLTIOCTPUPOBATH UX MIPUMEPAMHU.
bIMH TaHNE BbI1uncasTh CyMMBI U Pa3HOCTH JIeCS-
ApoosIMuU ECATUYHBIX TUYHBIX IpoOeil. BbrameasiTeb
pobeil. 3HAYCHUS CYMM U Pa3HOCTEH,
JleiicTBus C KOMITOHEHTaMU KOTOPBIX SIBIISIFOTCS
OOBIKHOBEHHBI 0OBIKHOBEHHAS IPOOb U IeCATUYHAS,
MU U oOcy>Kaas mpu ITOM, Kakas (popma
eCATUIHBIMU [TPE/ICTABJICHHSI YUCENT BOBMOXKHA U
po0sMu. 1erecooOpa3Ha. BeINOJIHATH OLICHKY U
Pemenne [IPUKUIKY CYMMBI IECATUYHBIX JPOOEH.
3a/1ad. PemiaTh TEKCTOBBIE 3a7a4H,
[IpeIoiararonife CIoKeHNe 1
BBIUUTAHUE IECATUYHBIX TIpoOeit
'Y MHOKEHUE HccaenoBarb 3aKOHOMEPHOCTH B 3,47
ECATHYHOM M3MEHEHHUH TTOJI0XKEHHUS 3aIaTol B
pobu Ha NECSITHYHOMN IPOOU IMPU YMHOKEHUU U
EIUHULLY C nmenennu e€ Ha 10, 100, 000 u T.1.
HYJISTMU. @opMyJIMPOBATH MPaBUIIA
Jlenenue YMHOXCHHUS U JIEIICHUS JeCITUYHOM
IECITUYHOMN npo6u Ha 10, 100, 1000 u T.1.
poOu Ha [IpuMeHSITH YMHOKEHUE U JICTICHHE
CAMHHMITY C NECSITHYHOM JIPOOHM HA CTENICHB YnciIa
HYJSIMU. 10 ans mepexoia OT OTHUX €TUHUIL U3-
[lepexon ot MepeHus K 1pyruM. Pemats 3agaum ¢

OJIHUX €IMHUIL]
N3MEpPEHUS K
IPYTHM.

[PCAJIbHBIMHA JITaHHBIMU,
MPCACTABJICHHBIMU B BUJIC JCCATUYHBIX

po6eii.
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YMHOKEHNE KoHcTpynpoBaTh aaropuTMbl 2,5,6
EeCATHYHON YMHOXKEHHS ACCATUIHONU IpOOH Ha
poOu Ha Jecs- NECSITHYHYIO Ipo0b, HA HATYpaIbHOE
TUYHYIO. YUCIIO, WITIOCTPUPOBATH IIPUMEpaMuU
'YMHOXEHUE COOTBETCTBYIOIIHNE MPABUIIA.
IECATUYHOMN BpI4ucasATh IPOU3BEICHUE

npobu Ha NECSITUUHBIX ApO0Ei, 1eCATUUHON
HaTypajJbHOE NpoOu U HATYPaJIbHOTO YHKCIA.

YHCIIO. BuIuucasaTh npou3BeieHue
Bo3senenue MECATUYHON IpoOH U OOBIKHOBEHHOM,
ECATUYHOMN BHIOMPAst MOIXOISIIYI0 (POPMY 3arncH
po6u B NpoOHBIX yucell. BoIYHCAATH KBapaT
KBaJparT U B 1 KyO AeCSITUUHOM 1poOu. BerumeasiTe
KyO, YMHO- 3HAUYECHMS YUCIIOBBIX BBIPAXKECHHUI,
PKEHUE coJiepKaIINX JEHCTBUSI CIIOXKECHHUS,
IECATUYHOMN BHIYMTAHUS 1 YMHOKEHHUS 1€CATUYHBIX
npoOu Ha npo6eil. BBIMOJHATH NPUKUAKY U
0OBIKHOBEH- OLICHKY p€3yJIbTaTOB BHIYUCIICHUI.
Hy10. Pa3zHbie PemiaTh TEKCTOBBIE 3aa41

NIEHCTBHUS C apudmernyeckuM cnocodbom. Pemarp
eCATUYHBIMU 3a/1a4d Ha HAXOXKJEHUE YaCTH,
poOsIMU. BBIPKECHHOW JECSITUYHON IPOOBIO, OT
Pemenue TAHHOW BEITUYUHBI

3azay.

Ciy4aii, korja O0cykaaTh MPUHIUTTHATBHOE 3,4,6
JacTHOE OTJINYUE ACUCTBUS JEIEHUS OT JPYIUX
BBIPAXKAETCS NEICTBUM ¢ JECATUUHBIMU IPOOSMHU.
IECATUYHOMN OcBanBaTh aJIrOPUTMbI BBIYUCIICHU B
poObIO CITy4asix, KOTJla YaCTHOE BBIPAKAETCS
(menenue necITUUHON IpoObio. ConmocTaBIsITh
eCATUYHOMN [pa3IUYHBIE CTIOCOOBI TTPEACTABICHUS
poOu Ha 0OBIKHOBEHHOH JApoOU B BUIE
HATYyPAIBHOE NECATUYHON. BBIYMCAATH YaCTHOE OT
4KCIIO, HA J1EeCs- NeNieHus Ha IECATUYHYIO TpOoOh B
TUYHYIO oOmeM cinydae. PemiaTh TEKCTOBBIE
poOb). 3agaun apu(pMETHUECKIM CIIOCOO0OM,
Brruucnenue MCTIONB3YS Pa3INYHbIC 3aBUCUMOCTH
YaCTHOTO MEXKy BEIMUMHAMU: AaHAJIU3UPOBATH U
EeCATUYHBIX OCMBICITUBATh TEKCT 3aJ1a4H,

npoGeii B nepepopmMyIHPOBBIBATH yCIOBUE,
oOmiem ciyJae. CTPOMUTH JIOTHUECKYIO IETIOUKY
PasHbie pacCyKJIeHUI; KPUTUYECKU

EVCTBUS C OLIEHUBATh MOJYYCHHBIN OTBET,
EeCATUYHBIMU 0CYHIECTBJISATH CAMOKOHTPOJIb,
TPOOSIMH. MPOBEPSIST OTBET HA COOTBETCTBUE
Pewienue 3anau YCIIOBUIO

Ha JBIKEHUE.

Uto 3HaUUT OKpyIaSTh JECATHUHBIE TPOOH IO 2,47
OKPYTJIUTH CMBICITY», BBIOWpast JTydIlee u3 mpu-
IECATUYHYIO OIMKEHHI ¢ HEOCTATKOM U C U30BIT-
pOOb. KoM. @opMyJIMPOBATH [TPaBUIIO
[IpaBuino OKpPYTIIEHUS AECATUYHBIX IPOOEH,
OKpYTJICHUS MPUMEHATH €r0 Ha npakTuke. O0bsic-
IECATUYHBIX HATh, YeM OTJINYACTCS OKPYTJICHUE Jie-
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poOeii.
[TpubmxE€HHO
€ JacTHoe.

CATUYHBIX IpOoOei OT OKPYTJICHHs Ha-
TypaJIbHbIX YuCell. BBIYHCIAATH
pUOIMKEHHBIE YaCTHBIE, BHIPAXKEH-
HbIE 1€CATUYHBIMU APOOSMH, B TOM
4UCIIe, IPU PELICHUH 3a4a4 [IPaKTH-
YECKOro XapakTepa. BeImoHaTh npu-
KUJKY ¥ OLIEHKY p€3YyJIbTaTOB JECHCTBUU
C IECSITUYHBIMH JpOOSIMHU

O6o61IeHre u
CUCTeMAaTHu-
3a1Ms 3HAHUM.
KonTponbHas
pabota Ned o
TeMe:
«/JlecTBus €
ECATUUHBIMU
IPOOSIMU)

DopMyIMPOBATh IIpaBUIa JEHCTBUM C
NIECSITUUHBIMU IpO0siMU. BbIuucasiTh
3HAYCHHS YUCIIOBBIX BBIPAXKEHUH, CO-
nepKalux ApoOu; MPUMEHATH CBOIi-
CTBa apu(PMETUICCKUX TCHCTBHUM ISt
panroHann3anuu Berauciaenui. Mcce-
0BATh YKMCIIOBbIE 3aKOHOMEPHOCTH,
MCII0JIb3Y$ YHCIIOBBIE YKCIIEPUMEHTHI
(B TOM 4YHCIIE C TOMOUIBIO
KOMITbIOTEPA). BBIMOIHATH TPUKUAKY
1 OIICHKY PE3YJIbTaTOB BHIYUCIICHUH.
OKpyriasTh JeCITUYHBIE IPOOH,
HAXOJAUTH JICCATUIHBIC TPUOITNKCHHUS
0OBIKHOBEHHBIX Apo0Oecii. Pemars
TEKCTOBBIC 33J[a4H apU(PMETHICCKIM
CIIOCOOOM, HCTIONB3YsI pa3TUYHbIE
3aBUCHMOCTH MEXIY BEIMUYNHAMU:
AHAJIM3MPOBATh U OCMBICJIMBATH
TEKCT 3aJa4H,
nepepopMyIHMPOBBIBATH yCIOBUE,
U3BJIEKATh HEOOXO0UMYIO HH(pOpMa-
LI10, MOJIEJTUPOBATH YCJIOBUE C M0-
MOIIIBIO CXEM, PUCYHKOB, PEaTbHBIX
[PEAMETOB; CTPOUTH JIOTUYECKYIO
[IETI0YKY PACCYKICHHI; KpUTHIECKU
OLEHUBATH MOJYYEHHBIN OTBET,
0CYIIECTBJISATH CAMOKOHTPOJIb,
[POBEPSISt OTBET HA COOTBETCTBHE
YCIIOBHIO

3,5

OxpyxHOC
Th

B3auMHoe
[pacrosoKeHue
[IPSAIMOM U OK-
PYXHOCTH.
[locTpoenue
KAaCaTeJIbHOM.

Pacno3naBaTh pa3inyHbIE Clly4an
B3aMMHOT'O PACIIOJIOKEHUS TIPSIMOU U
OKPY>KHOCTH, H300paxaTh UX C 10-
MOIIIBIO YEPTEKHBIX HHCTPYMEHTOB.
HccaenoBaTh CBOMCTBA B3aMHOTO
[PACIIOIOKEHHUS TIPSIMOM B OKPY>KHOCTH,
MCIIOJIB3YS DKCIIEPUMEHT, HaOII0IeHHE,
M3MEPEHHE, MOJISTUPOBAHKE, B TOM
YHCJIe KOMITBIOTEPHOE MOJIETUPOBAHUE.
CTpouTh KacaTeIbHYIO K OKPYKHOCTH.
AHAJU3UPOBATH CIIOCOO MOCTPOCHUS
KacaTeJIbHOU K OKPYXHOCTH, TTOIIaroBo,
3a/IaHHBIA PUCYHKaMU, BBITIOJHATH
roctpoeHus. Koncrpyuposars
QITOPUTM TIOCTPOSHUS N300paKEHHUIA,
coJiepKaIuX KOH(PUTYpaInio
«KacaTeJIbHask K OKPY>KHOCTHY, CTPO-

1,3,5
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UThb 110 AIropuT™My. PopmyaupoBaThb
YTBEPKACHHS O B3aHMHOM PacCIIOJIOkKe-
HUH [IPSIMOM U OKPYKHOCTH

JIBe
OKPY>KHOCTH.
[TocTpoeHue
TOYKH,
paBHOYAAJICHH
Ol OT KOHLIOB
OTpe3Ka.

Pacno3HaBaTh pa3iIMuHbIC Clly4an
B3aMMHOI'O PaCIOJIOKEHUS ABYX
OKPY>KHOCTEH, H300pakKaTh UX C
[MOMOIIIbIO YEPTEKHBIX HHCTPYMEHTOB
1 oT pyku. CTPOUTH TOUKY,
PaBHOYIAJIIEHHYIO OT KOHIIOB OTPE3Ka.
HccaenoBarhb CBOIICTBA B3aMMHOIO
[PaCIIOJIOKEHUS IIPSIMOM U OKPY’KHOCTH,
MCIIOJIBb3YS SKCIIEPUMEHT, HaOJII0IeHHE,
M3MEpEeHHE, MOJICTUPOBAHKE, B TOM
YUCJIe KOMIIBIOTEPHOE MOJIETMPOBAHUE.
KoncTpyupoBath ajiroputm
[MOCTPOCHUSI U300paKEHUH,
coJiepKallIiX B OKPY>KHOCTH,
Kacarol[Mecsl BHEIIHUM U BHYTPEHHUM
00pa3oM, CTPOMTH 110 AITOPUTMY.
DopMyNIHpPOBATH YTBEPKACHHUE O
B3aMMHOM PACTOJIOKEHHUH JIBYX
oKkpykHOCTell. CpaBHMBATH
pa3IMyHbIC CITy4al B3aUMHOTO
PAcCIIOJIOKEHUS IBYX OKPYKHOCTEH.
Bb11BUraTh rurnoTe3bl O CBOMCTBAX
KOH(UTYpaINH «/IBE IepEeCceKaroIecs
OKPY>KHOCTH PaBHBIX PaILYCOB», 000-
CHOBBIBATh UX. CTPOMTH TOUKH,
[paBHOYIAJICHHBIE OT KOHIIOB OTPE3Ka.

2,3,7

[locTpoenue
TPEYrOJIbHUKA
10 TPEM CTO-
pOHaM.
HepaseHcTBO

TpPEeYroJabHUKA.

Pacno3HaBaTh pa3ianyHbIEC Cydau
B3aMHOT'O PACIIOI0XKEHHS NMPSIMON U
OKPY>KHOCTH, JIBYX OKPY>KHOCTEH, H30-
OpaskaThb UX C TOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB U OT pyku. CTPOUTH
TPEYTOJIbHUK IO TPEM CTOPOHAM, OIH-
CBIBATH IIOCTPOCHHUE.
@®opMyJIMpPOBaTh HEPABEHCTBO
TpeyronbHuka. Mceiaenosars
BO3MOYKHOCTB TIOCTPOEHUS Tpey-
rOJIbHUKA 110 TPEM CTOPOHAM, UCIIOJIb-
3ysl HEPAaBEHCTBO TPEYroJIbHUKA

2,5,7

[nmaap,
KOHYC, 1Iap.
CeueHus.

PacriozHaBaTh NMJIMHAP, KOHYC, HIap,
1300paXkaTh X OT PYKH,
MO/JIeIMPOBATh, UCIIOJIB3Ys OyMmary,
[IACTHIINH, IPOBOJIOKY U JIp.
MccnenoBath CBOWCTBA KPYTJIBIX TET,
MCII0JIb3Ys SKCIIEPUMEHT, Ha0II0IeHHE,
3MEpEHUE, MOACINPOBAHNE, B TOM
q1CIIe KOMITBIOTEPHOE MOJICIIMPOBAHUE.
OnuceiBaTh X CBOMCTBA.
PaccmarpuBars npocrennime
KOMOMHAIMK TeJl: KyO U 1ap, LUIHHID
U 1ap, Ky0 ¥ LWIMHIP, TUpaMUIa U3
mapoB. PaccmarpuBars npocrenmme

3,6,7
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CEYCHMS KPYIJIBIX TEI, II0Iy4aeMble
MMyTEM MIPEIMETHOTO WITA
KOMIIBIOTEPHOI'0 MOJIEIIUPOBAHMS,
onpenensaTh ux Buj. Pacno3sHaBarb
pa3BEPTKHU KOHYyCA, LHIMHIPA,
MOJEJIMPOBATh KOHYC U LIWIMHJP U3
pa3BEPTOK

O00011EeHNE U Pacno3naBaTh pa3IMYHbIC CIIy9an 1,4,6
CHCTEMAaTH- B3aMMHOTO PACIIOJIOXKEHUS TPSIMON U
3alMsl 3HAHMIA. OKPY>KHOCTH, ABYX MPSAMBIX, TBYX
KoHTposbHas OKpPY’KHOCTEH, M300paskaTh ux ¢
padota Ne5 mo [MOMOIIIbIO YePTEKHBIX HHCTPYMEHTOB.
TeME: N300pakaTh TPEYrOJIbHHUK.
OKpYKHOCTh HccaenoBarhb CBOICTBA KPYTJIbIX TEII,
MCIIOJIB3YS KCIIEPUMEHT, HaOII0IeHHE,
M3MEPEHHE, MOJICTTMPOBAHNE, B TOM
YHCJIe KOMITBIOTEPHOE MOJICTTMPOBAHUE.
OnuchbIBaTh UX CBOKWCTBA.
PaccMaTpuBaTh MPOCTEHIIINE CCUCHHUS
KpPYTJBIX TEJ, OTy4aeMble IMyTEM
[IPESIMETHOTO WU KOMITBIOTEPHOTO
MOJICIIMPOBAHUS, ONIPeeIATh UX BU/I.
CpaBHUBATH CBOICTBA KBajpara u
MPSIMOYTOJIbHUKA OOIIETo BUIA.
BuIaBUraTh THIIOTE3HI O CBOMCTBAX
M3Y4YeHHBIX (PUTYp U KOHPUTYpALIUH,
00BSICHATH UX HA IIPAMEpax,
ONPOBEPraTh C MOMOIIBIO
KOHTPIIPUMEPOB.
OTHOIIEH 17 |OtHommEHHE OO0BLACHATD, YTO ITOKA3BIBAET OTHO- 1,7
U U IBYX ymnCel. [IIEHUE ABYX YHCEN, HCMOJIb30BATh 1
NPOLEHTHI Jlenenue B [MOHMMATh CTaHAAPTHBIE 000POTHI PeUn
TaHHOM CO CIIOBOM «oTHomeHue». Cocras-
OTHOIIICHUH. JIITh OTHOIIICHUS, 00BSICHATH COJIEP-
Pemrenne 3amau PKaTEIIBLHBIA CMBIC COCTABJICHHOTO
Ha JIeJICHHUE B oTHOILIEeHUs. PemiaTh 3a1aun Ha Je-
TaHHOM JIEHHE YKCEN ¥ BEJIUYUH B JAHHOM
OTHOIIICHUH. OTHOILIEHUH, B TOM YHCJIE 3a0a49l
MMPAKTUUECKOr0 Xapakrepa
OTHOIIIEHHE OO0BACHATH, KaK HaXOOSAT OTHOIIIEHNE 3,4,6
BCJIMYMH. OJHOUMEHHBIX U PA3HOMMEHHBIX BE-
Maciura0. JIMYHH, HAXOJAUTHL OTHOILIEHUS BEJIN-
Pemrenne unH. McesienoBaTh B3aUMOCBS3H OT-
3a]1a4. HOIIIEHU CTOPOH KBaJIpaToB, UX

[MepUMETPOB | TUIOIIAICH; IJTHH pEdep
KyOOB, Myiomiaeil rpaneii 1 00bEMOB.
O0BACHATD, YTO IMOKA3BIBACT MACIITA0
(kKapThl, MIaHa, YepTexa, MOICIIH).
Pemathb 337291 IPAKTHIECKOTO
xapaktepa Ha Macitad. CTpouThb

(burypsl B 3aJJaHHOM MacIiTabe
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[Ipencrasienu BrIpakaTh IPOLEHTHI 1ECATUYHON 5,6,7
€ TIPOIIeHTa POOBI0, BBIMOJIHATH 00paTHYIO
ECATUYHOMN oIepanuo — MepexoauTh OT
pOOBIO. NECSITUYHOM IpOOH K MPOIICHTaM.
Bripaxenue XapaKkTepu30BaTh J10JIM BEJIMYUHBI,
po6u B VCII0JIb3Ys 9KBUBAJICHTHBIE
[IPOLIEHTaX. [IpeICTaBICHMS 3a/1aHHOM J10JIU C
[MOMOIIBIO APOOU U MPOIIEHTOB
Briancienune PemiaTh 3a1a4u MPaKTUYECKOTO 6,7
[IPOLICHTOB OT COJIEpXKaHUs HAa HaXOXKJECHUE
BEJIMYMHBI. HECKOJIbKUX ITPOLIEHTOB BEJIMYHMHBI, HA
Haxoxnenue yBeJnYeHNe (YMEHbIICHUE) BETUYUHbI
BEJIMYMHBI 110 Ha HECKOJIBKO IIPOLIEHTOB, Ha
€€ IIPOLICHTY. HAaX0>K/ICHUE BEJIMYMHBI 10 €€
YBelnueHue u rpoueHTy. Pemars 3agaum ¢
YMEHBLICHUE peabHBIMH TAHHBIMU HA BBIYMCIICHUE
BEJIMYMHBI HA [IPOLIEHTOB BEJINYMHBI, IPUMEHSS
HECKOJIbKO OKpYTJIEHUE, MPUEMBI TPUKUIIKU. BbI-
[IPOLIEHTOB. MOJIHATH CAMOKOHTPOJIb IIPU
Okpyrienue u HaX0>kKJICHUH [TPOLICHTOB BEJIMYUHBI,
NPUKUIKA. 1CII0JIb3YS] IPUKUJIKY
Haxoxnenue Bripa:kaTh OTHOLIEHUE ABYX BEIUYUH 3,4
[IPOLIEHTHOTO B IpolieHTax. Pemars 3a1auu, B TOM
OTHOLLICHHUS. UKUCIIe 3a7a4U C IPAKTUYECKUM
Peenue KOHTEKCTOM, C peaJbHbIMU JaHHBIMH,
TEKCTOBBIX Ha HaX0JI€HHE MTPOLIEHTHOT'O OT-
3a/1a4. HOILIEHUS ABYX BEJINYUH. AHAJIN3H-
OkpyrieHue u POBATh TEKCT 33Ja4H, MOJEJIUPOBATH
MPUKUIKA. YCJIOBHE C TIOMOIIIbIO CXEM U PUCYHKOB,
00BSICHATH IIOJIyYEHHBIN PE3yJIbTaT
O00011IeHNE U HaxoauTh OTHOIIEHUS YHCEI U BEIIN- 2,6
CHUCTEMATHU- uiH. PemaTe 3a1a4n, CBA3aHHbIE C
3a1usi 3SHaHUM. OTHOIIIEHUEM BEJIMYMH, B TOM YHCIIe
KoHTponbHas 3a/1a4M IPAKTUYECKOTO XapaKTepa.
pabota Neb o Pemiathb 3a1a4i Ha IPOLIEHTHI, B TOM
TEME:! YUCIIe 337a4U C PeaIbHbIMU JJAHHBIMU,
«OTHOIIEHUS U [IPUMEHSIS] OKPYTIIEHUE, TPUEMBI
IPOLIEHTBI» MPUKHJIKU
Broipa:ken 15 |Maremartnueck O06cy:k1aTh 0COOCHHOCTH MaTEMaTH- 1,4,6
usl. 1€ BBIPA)KCHUS. YECKOTO s3bIKa. 3aNMMChIBATH MaTe-
DdopmyJibl bykBeHHbIE MaTH4ECKHE BBIPAKEHUS C YIETOM
. BBIPAKECHMUS. [IpaBWJI CHHTaKCHUCa MAaTEMaTUYECKOTO
YpaBHeHH Matematuueck S13bIKA; COCTABJISATD BHIPAXKEHUS 110
51 ue npea- YCIOBUAM 337a4y ¢ OYKBEHHBIMU
TTOYKEHUSI. nanHbIMU. Mcnosib3oBaTh OYKBBI 11

3aICH MaTeMaTHYECKHX MPeI0oKe-
HUM, O0IIKX YTBEPKICHUI; OCylecT-
BJISITH [IEPEBO/] C MATEMATUIECKOTO
SI3BIKA HA €CTECTBEHHBIN SI3BIK 1 Ha-
o6opot. MimocTpupoBaTh o01me
YTBEP>KIACHHUSI, 3alllICaHHbIE B OyK-

BCHHOM BH/JIC, YU CJIOBBIMH IPUMCpPAMU
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Uuciosoe
3HaYCHHE
OYKBEHHOTO
BBIPAKCHHUSI.
JlonmycTumble
3Ha4YCHUs OYKB
B BBIPOKCHUH.

CTpouTh peueBbie KOHCTPYKIIUU C
MCII0Ib30BAHUEM HOBOM
TEPMHHOJIOTHH (OyKBEHHOE
BBIPAKCHUE, YHCIIOBAs TIOJICTAHOBKA,
3HaueHUE OYKBEHHOTO BBIPAKCHUS,
TOTTyCTUMBIE 3HAUYCHUS OYKB).
BbI1uncasTh YUCIOBBIC 3HAUCHUS

16,5

CocraBneHue OYKBEHHBIX BBIPOKEHUHN MPU JaHHBIX
BBIPAKECHHUS T10 3HaueHUsX OykB. CpaBHUBATH
YCIIOBHIO YICIIOBBIC 3HAYCHUSI OYKBEHHBIX BbIpa-
3a7a4U C kenuid. HaxoauTs nonmycrumMsie
OYKBEHHBIMU 3HaueHUsl OYKB B BHIPAKEHUU.
TaHHBIMHU. OTBeuyaTh Ha BOIIPOCHI 33/1a4 C
OYKBEHHBIMU JTaHHBIMU, COCTABIIAS
COOTBETCTBYIOIIHNE BBIPAKEHUS
HekoTtopsie CocTaBJasiTh (HOPMYJIBI, BBIPAKAIOITHE 1,34
rEOMETPUYECKU 3aBUCHMOCTH MEXITy BETUYMHAMU, B
e GopMyIIBL. TOM YHCJIE IO YCIOBUSIM, 33/IaHHBIM
Dopmyna pUCYHKOM. BbpIumcasaTh o hopmynam.
CTOMMOCTH. Boipaxatb 13 GOpMyIbl OAHY
dopmyna myTu. BEJIMUMHY Uepe3 Ipyrue
Uucno 7. Haxoaurthb 3KcriepuMeHTaIbHBIM 2,6
Dopmyna [MyTEM OTHOUIEHUE JAJIMHBI OKPYKHOCTH
TTUHBI K nuametpy. O0CyKI1aTh 0COOCHHOCTH
OKPY’KHOCTH. yucia K 5 HAXOAUTh JIONOJIHUTENIbHYIO
Dopmyna nHpopMmanmio 00 3ToM uncie. Beranc-
MJI01LATN JIITH 110 (DOpMYJIaM JUTMHBI OKPYK-
Kpyra. HOCTH, TUIOLIaIM Kpyra, o0ObeMa Iapa:
Dopmyna 00b- BoiuncasTs pa3mepsl GUryp, orpaHu-
éma mapa. YEHHBIX OKPY>KHOCTSIMU U UX JTyTaMH.
Boruucnenue OnpeneysaTh YUCIOBBIE TAPAMETPHI
pa3MepoB [MPOCTPAHCTBEHHBIX TEJ, UMEIOIIHNX
dburyp, dbopmy nunuHApa, mapa. OKpyriasaTb
OTPaHUYEHHBIX pe3yIbTaThl BBIYUCIICHUH IO
OKPYKHOCTSIMU bopmynam
U UX JIyTaMH.
Brruncnenus,
CBSI3aHHBIE C
[ATUHAPOM U
1apom.
'YpaBHEHHE Kak CTpouThb peueBble KOHCTPYKIIUU C UC- 3,7
MepeBo [10JIb30BAHUEM CJIOB «ypaBHEHHEY,
YCIIOBHSI «KOpeHb ypaBHeHUs». [IpoBepsATH, SIB-
3aJaun Ha NsieTCs JIM yKa3aHHOE YUCIIO KOPHEM
MaTeMaTU4eCcK paccMaTpuBaeMoro ypaBHeHus. Pe-
Wi S3BIK. IATh YPAaBHEHUS HA OCHOBE 3aBUCH-
Pemenue MOCTEN MEXAY KOMIIOHEHTaMU
YpaBHEHUU. nerictBuid. CocTaBJIATHL MaTEMaTHYEC-
Pewienue 3anau Krie MOJIETH (YpaBHEHHUS) TIO YCIOBUSM
C TIOMOIIIbIO TEKCTOBBIX 3a]1a4
YpaBHEHUM.
O0001EeHNE U HcnoJsib30BaTh OYKBHI 1715 3aITUCH Ma- 5,7
cucremMa- TEMaTUYECKUX BBIPAXKECHUH U MPeJI0-
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TU3ALNS keHuid. CocTaBIATh OyKBEHHBIE BbI-
3HAHWI. paXXeHUs [0 YCIOBUSM 3a/1au.
KoHTponbHas BbIuucasiTh 4MCI0BOE 3HAYCHHUE OYK-
pabota Ne7 o BEHHOT'O BBIPAXKEHUS MIPU 33JaHHBIX
TeMe: 3HaueHUsX OykB. CocTaBJasATh Qop-
BoIpaxeHusl. MYJIbl, BEIPAKAIOIIHNE 3aBUCUMOCTH
DopMyJIBL. MEX/1y BEJIMYMHAMU, BBIYUCIIATH 110
YpaBHEHU bopmynam. CocTaBlATh ypaBHEHHUS T10
YCJIOBMIO 3aJa4u. Pemars npocrenmme
YpaBHEHUSI HA OCHOBE 3aBUCUMOCTEN
MEX/1y KOMIIOHEHTaMHU
apruMETUUECKUX JCHCTBUI
Cummerp Touxka, Pacno3naBath 1iockue Gpurypsl, 1,4,7
usi CUMMETpUYHAs CUMMETPUYHBIE OTHOCUTEIILHO TIPS~
OTHOCUTEIIBHO Moii. BbIpe3aTh 1Be GuUrypsl, cum-
PSIMOIA. METPUYHBIE OTHOCUTEIIBHO MIPSIMOM, U3
Cummerpus u Ooymaru. CTpouTthb Qurypy (0Tpe3oxK,
[PaBEHCTBO. JIOMaHy10, TPEYTOJIbHUK, MPs-
3epkanpHas MOYT'OJIbHUK, OKPY>KHOCTb), CHMMET-
CUMMETpPHUSL. PUYHYIO TAHHOW OTHOCHUTEJIBHO
[IPSIMOM, C IIOMOILbIO UHCTPYMEHTOB,
u3o0paxkarth or pyku. [lposoauts
[PSIMYI0, OTHOCHTEIILHO KOTOPOH 1BE
¢burypsl cummerpudasl. KoHeTpyu-
POBaTh OPHAMEHTHI U MTAPKETHI, UC-
[10J1b3Y$1 CBOMCTBO CUMMETPHH, B TOM
YKCIIE C TIOMOIBIO KOMITBIOTEPHBIX
rporpamm. @opmy/IMpoOBaTh
CBOMCTBa NIBYX (UTYp, CHMMETPUYHBIX
OTHOCHUTEINBHO Npsimoii. UcciienoBars
cBOICTBa (pUTyp, CUMMETPUUHBIX
OTHOCHUTEIIBHO INIOCKOCTH, UCIIONb3Ys
PKCIIEPUMEHT, HaOJII0/ICHUE,
MozenupoBanue. ONUChIBaTh UX
cBoiicTBa hopmynam. CoCTaBIAThH
YPaBHEHUs yCIOBUAM 3a1ad. Pemars
[IPOCTENIINE YPABHEHUS HA OCHOBE
3aBUCHUMOCTEN MEKy KOMIIOHEHTAMHU
aprMETUUECKNX NEHCTBUM.
CuMMeTpuiHas HaxoauThb B OKpy’Karolem Mupe 1,6
durypa. [JI0CKHE U IPOCTPAHCTBEHHBIE
[Ipstmoyromnb- CUMMETPUYHBIE (PUTYPBHI.
HUK, Pacno3naBaTh Qurypsl, UMeOIINE OCh
paBHOOEPEHH cuMMeTpuu. Beipe3aTs ux u3 6ymary,
bIii 1300paxkaTh OT PYKHU U C TIOMOIIBIO
TPEYrOJIbHUK, nHcTpyMeHTOB. IIpoBoanTH OCH
OKPYHOCTb. cummeTpuu ¢purypsl. @opmy-
CummeTpus B JINPOBATh CBOWCTBA
MPOCTPAHCTBE. paBHOOEPEHHOT0, PABHOCTOPOHHETO

TPEYTOJIbHUKOB, PSIMOYTOJIbHUKA,
KBajipaTa, Kpyra, CBsi3aHHbIE C OCEBOU
cumMeTpuen. @PopmyaMpoBaThb
CBOMCTBa Mapajuiesenuresna, Kyoa,

KOHYCa, IWIMHAPA, 111apa, CBA3aHHBIC C
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CUMMETpUEH OTHOCUTEIIBHO
miockoctd. KoHcrpynpoBarh
OpHAaMEHTHI U MApKEThI, UCIOJIB3YS
CBOMCTBO CUMMETPHUH, B TOM UHUCJIE C
[TOMOLIbI0 KOMIIBIOTEPHBIX IPOTPAMM

CumMmeTpust
OTHOCHUTEIILHO
ToukH. [leHTp
CUMMETPUU

burypsl.

Pacno3HaBaThb 110ckue (pUrypsl, cum-
METPUUYHBIE OTHOCUTEIBHO TOUYKH.
Ctpouthb Gurypy, CHMMETPHUYHYIO
TaHHOW OTHOCHUTENIBHO TOUYKH, C
[TOMOILIbI0 UHCTPYMEHTOB,
N0CTPanBaTh, H300PaKaTh OT PYKHU.
Haxoauthb 1EHTp CUMMETPUU (PUTYPHI,
koHurypanyuu. KoncrpyupoBartb
OPHAMEHTBI U APKEThI, UCTIOIb3YS
CBOMCTBO CUMMETPHUH, B TOM YUCJIE C
[TOMOILIBIO KOMITBIOTEPHBIX MPOIPAMM.
DopMyIupoBaTH CBOWCTBA (uryp,
CUMMETPUYHBIX OTHOCUTEIBLHO TOUYKH.
HccaenoBathb cBoiicTBa uryp,
MMEIOIINX OCh U LIEHTP CUMMETPUH,
MCII0JIb3YS SKCIIEPUMEHT, HaOJII0ICHUE,
M3MEPEHUE, MOJEIUPOBAHNE, B TOM
41CJI€ KOMIIBIOTEPHOE MOJICIUPOBAHUE.
BeiaBUraTh rumnoressl, popmy-
JINPOBaTh, 000CHOBBIBATH, OIIPOBEP-
raThb C IOMOIIBI0 KOHTPIPUMEPOB
YTBEPKICHHUS 00 OCEBOI U IIEHTPAJIh-
HOI1 cuMMeTpun puryp

2,6,7

O00011IeHNE U
cucrema-
TU3aLUS
3HAHUMU.
KoHTposbHas
pabota Ne8 1o
TeMe:
«CummeTpus»

Haxoauthb B OKpyXKaroiieM MUpe
[JIOCKKE U TPOCTPAHCTBEHHBIE
CUMMETPUYHBIE (PUTYPBHI.
Pacno3HaBaTh 1a0ckue GpUrypsi,
CUMMETPUYHBIE OTHOCUTEIILHO
[PSIMOM, OTHOCUTEIBHO TOUKH,
[MPOCTPAHCTBEHHBIC (DUTYPHI, CAMMET-
[pUYHBIE OTHOCUTENBHO MJIOCKOCTH.
CrtpouTthb Qpurypy, CHMMETPHUYHYIO
TAHHOW OTHOCHUTEJIBHO MPSIMOH,
OTHOCUTEILHO TOYKH C TIOMOIIIBIO
YEPTEKHBIX HHCTPYMEHTOB.
KoncTpyupoBaTh OpHaMEHTHI 1
[apKeThl, UCIOJIb3Yys CBOMCTBO
CUMMETPHUH, B TOM YHCJIE C TTOMOIIIBIO
KOMITBIOTEPHBIX TPOTPamMM.
HccaenoBarhb cBoiicTBa uryp,
MMEIOIINX OCh U [IEHTP CUMMETPUH,
MICTIONB3YS SKCTIEPUMEHT, HAOIIOICHUE,
M3MEPEHHUE, MOJEIHPOBAHNE, B TOM
YHCJIe KOMITBIOTEPHOE MOJICTTUPOBAHHE.
DdopMyJMPOBaThH, 000CHOBbIBATD,
ONPOBEPraTh C MOMOIIBIO
KOHTPIPUMEPOB YTBEPKACHUS O
CUMMETpUHU HUTyp

2,6,7
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Lleabie 13 [Yucna, IIpuBOAMTH IPUMEPHI UCIIOIb30BAHUS 1,5,7
ymciIa [TPOTUBOIIOJIOK B )KM3HM MOJIOKUTEIbHBIX U

HbIE HaTypaJlb- OTpULATENBHBIX YHCEN (TEMIIEPATYPA,

HBIM. BBIMTPBILL- [IPOUTPHILL, BbIILIE-HUKE

MHOXECTBO ypOBHS Mops U 11p). OnuceIBaThH

LEJIBIX YHCEIL. MHOYKECTBO LeJIbIX yncesl. O0bsICHATD,
KAaKue 11eJIble YKCIla Ha3bIBAlOT
[IPOTHBOIOJIOKHBIMU. 3alIUCHIBATH
Y1CII0, IPOTHUBOIIOJIOKHOE JTAHHOMY, C
[TOMOILBIO 3HAKAa «KMUHYC». YNIPOIIATh
3anucu tuna -(+3), -(-3)

Psq nenbix ConocTaBJisiTh CBOWCTBA psiJla HATY- 2,6,7

qrCell. [paJIbHBIX YMCEIT U PAJIa LEbIX YHCE.

MN3o00pakeHune CpaBHMBATDH U YIIOPSII0YNBATH

LIEJIbIX YU CENl Lenble uncia. U3o0paxkars 1enbie

TOYKaMH Ha qrcIa TOYKaMU Ha KOOPAWHATHOM

KOOPJAMHATHOU npssmoii. Mcnonb3oBaTh

PSMOIA. KOOPAMHATHYIO MPSAMYIO Kak

CpaBHeHuE U HarJIsJHYIO0 OIIOpY IPH PELICHUH 3a]1a4

YIIOPSI0YMBaH Ha CpaBHEHHUE 1I€JIbIX YUCEI

ue LeJbIX

YHCelL.

Crnoxxenue OOBSCHATH Ha IpUMEpax Kak 3,4

NIBYX LIEJIBIX HaXOAUTh CYMMY JIBYX LI€JIBIX YHCEIL.

YKCEIl OJTHOTO 3anuchIBaTh C IOMOIIBIO OYKB

3HAKa, pa3HbIX CBOWCTBO HYJISI IPH CJIOXKEHUHU,

3HakoB. Cymma CBOMCTBO CyMMBbI IIPOTHUBOIMOJIOKHBIX

pOTH- qrcen. YNPOIATh 3alUCh CYMMbI

BOTIOJIOKHBIX LIEJIbIX YMCEJI, OITYCKas, IJI€ 3TO

qHCEll. BO3MOYKHO, 3HAaK « + » M CKOOKH.

Brruucnenue IlepecTaBasiTh CllaraeMble B CyMMeE

CYMMBI L[EJIbIX YUCENl. BBIYMCIAATH CyMMBI 11€-

HECKOJIbKUX JIBIX YHCEN, COZIEpIKalue 1Ba U OoJee

L[EJIBIX YUCEIL. claracMbIX. BbIYHCIASITD 3HaUECHUS

Brruuciaenue OYKBEHHBIX BBIpaKEHUN

YHCIIOBBIX

3HAYCHUI

OYKBEHHBIX

BBIPAKCHUI.

[TpaBuito DopMyJIMPOBATH NPABUJIO HAXOXKE- 3,4

HAXO0X/IECHUS HUS Pa3HOCTH LIEJIBIX YHCET, 3alIUChI-

Pa3HOCTHU JBYX
[IEJIBIX YHCE.
Brraucnenue
3HAYCHHI
BBIPAKCHU,
coAepKaIINX
TOJIbKO

e CTBUS
CIIOJKCHHS U
BEIUYNTAHMUS.
Brraucnenue
3HAYCHHI
OYKBEHHBIX

BATh €0 HA MATEMAaTUYECKOM S3BIKE.
Bb1unMcJATh pa3HOCT IBYX IEIBIX
yucell. BeIyMcasiTh 3HaUYCHUS
YHCITOBBIX BBIPAXKEHUN, COCTABICHHBIX
13 LIEIBIX YUCEN ¢ MOMOILBIO 3HAKOB «
T » U «-»; OCYIIECTBJIATH
CaMOKOHTPOJIb. BBIYMCJIATH 3HAUCHUS
OYKBEHHBIX BBIPAXEHUN TTPH 3aJaHHBIX
[[eTbIX 3HAUCHUSIX OYKB.
ConocTaBJsTh BBIITOJTHUMOCTD
IECTBUS BBIUUTAHUS B MHOKECTBAX
HATYPaJIbHBIX YMCEII U LIENBIX YUCEN
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BBIPAKCHUI.

YMHOXEHUE DopMyJMPOBATH IIPABUIIA 3HAKOB MPH 3,5,7
[[EJIbIX YUCEIL. YMHOKEHHUH U JIETICHUU LEJbIX YHCEll,
[lenenue 1e- WJIIOCTPUPOBATH UX ITPUMEpaMHu. 3a-
JTBIX YUCEIL. NUChIBATH HA MAaTEMAaTUYECKOM SI3BIKE
Pa3Hble [paBEHCTBa, BeIpaxkatrouue cBoiictra 0 u
NEeNCTBUS C 1 npu yMHOKEHHUH, PABUIIO YMHO-
[EJTBIMU keHus Ha -1. BerumeasTs npousse-
YUCIIAMH. NIEHUsl U YaCTHBIE LIETbIX yKcell. Bbl-
Brruncienue YHCJIATH 3HAYCHHS YUCIOBBIX
3HaYeHUN OyK- BBIPAKCHUM, COAEPKALLUX PAZHBIC
BEHHBIX NecTBHS ¢ LeNbIMU YncaamMu. Bbl-
BBIPKCHHIA. YHMCJISTh 3HaUeHUs OYKBEHHBIX BhIpa-
PKEHH MPU 33JaHHBIX [ENbIX 3HaUe-
Husix OykB. McciieqoBath Borpoc 00
M3MEHEHUHU 3HaKa IMPOU3BEICHUS 11e-
JIBIX YHMCEJI TPU U3MEHEHHUH Ha Mpo-
THUBOTIOJIO’KHBIE 3HAKOB MHOXKHUTEJICH.
Onposeprarhb ¢ IOMOIIBIO KOHTPIIPU-
MEpOB HEBEPHBIE YTBEPIKICHUS O
3HAKax pe3yJbTaToOB JCHCTBUH C Lie-
ITBIMH YHCIIAMU
O06o6mIeHNe U CpaBHUBATH, YIOPSA10YHBATH LIETIbIC 2,5,6
cucTema- yricia. @opMyJMpPOBATH MIPaBUIIA BbI-
TH3AIUS YUCJICHUS C IIEJIBIMU YHCJIaMH, HAXO-
3HAHUMH. AUTb 3HAYCHUS YUCIIOBBIX U OYKBEH-
KonTponbHas HBIX BBIPAKEHUI, COJEPKAITUX
pabota Ne9 o NENCTBUS C LIETBIMU YUCIIAMU
teme: «llenbie
07 (¢h) £
Pauunonan 17 |PauuoHanbHbIE [IpuMeHATH B peuy TEPMHUHOJIOTHIO, 1,3,5
bHbIE quCIIa: CBA3aHHYIO C PAllMOHAJILHBIMU YHC-
qHCcJIa MOJIOKUTEIBHBI 1aMy; pacno3HaBaTh HaTypaJIbHEIE,
eu 1eJble, IPOOHBIE, TOOKUTEIbHBIE,
OTPUIIATEITbHBI OTpHUIIATENFHBIE YHCTIA; XapaKTepu-

e uncia (uenbie
U T1pOOHBIE);

30BaThb MHOXXCCTBO pallMOHAJIBHBIX
HHCCII. HpI/IMeHﬂTb CHMBOJIBHOC

MPOTUBOMOJIOXK 0003HaYeHNE TPOTUBOMOIOKHOTO

HBIE YKCIIA. 4KCIIa, 00BSICHATH CMBICH 3aliCceN
N300paxkeHune Tuma (-a), ynpoumaTrb COOTBETCTBYIO-
panMoOHAIbHBIX e 3anucu. M3o0paxarhb panuo-
yrcesl TOUKaMu HaJbHBIE YHCIIa TOUKAaMU KOOPJAUHAT-
KOOPJAMHATHOU HOM IIPSIMOM

IPSIMOIA.

CpaBHeHHE MoaeaMpoBaTh C TOMOIIBIO KOOP/IU- 4,6
panMoOHAIbHBIX HATHOM NMPSIMON OTHOIICHHUS «OO0JIbILE)
YKCell C O0- 1 «MEHBILIE» I pallMOHATbHBIX
MOILBIO urices. CpaBHUBATH I10JIOKUTEIBHOE
KOOPJIMHATHOU YUCIIO U HYJIb, OTPULIATEIBHOE YUCIIO U
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[IPSIMOM.

HYJIb, IIOJIOXKUTCIIBHOC U

Y cTaHOBIIEHNE OTPULATEIIEHOE YUCIIA, ABA OTPHLIA-
OTHOLLEHUN TeabHbIX yucia. IIpuMeHdaTs 1 NoHM-
«OOJIbILIE) MaTh F€OMETPUYECKUI CMBICII IIOHATHS
(«MeHbI1Ie») MOTYJISI YMCIIa, HAXOAMTh MOYJIb
MEXIY panuoHanpHOro yncia. CpaBHMBaTh U
paloHaIbHBIM YHOPSA/10YMBAThH PAllMOHAIbHbIE YUCIIA
1 YHACIIaMHU.
[lonsTue
MOJYJIsL YUCJIA.
[IpaBuna DopMyJIMPOBATH [TPABUJIA CIIOKEHUS 34,7
CIIOKCHUS NIBYX YHCEJI OJHOTO 3HAKA, IBYX YUCEI
palOHAIBHBIX [Pa3HbIX 3HAKOB; IIPaBUJIO BEIYUTAHUS
YKCEIl OJTHOTO 13 OJIHOTO YHCiIa JPYroro; NPUMEHATh
3HAKa, Pa3HbIX STH MpaBuia JUIisl BBIYMCIECHUS CyMM,
3HAKOB. pa3zHOCTEN. BBINOJHATH 4UCIOBBIE
CaolicTBa [TOJCTAHOBKH B CYMMBI U Pa3HOCTH, 3a-
CIIOXKCHMSI, MUCaHHbIE C TOMOIIbIO OYKB,
CBOMCTBO HYJIA HAXOAUTh COOTBETCTBYIOLIUE UX
[IPY CJIOKEHUHU. 3HaueHus. IIpoBoaAUTH HECTIOKHBIE
Borunranue MCCIIE0BAHMS, CB3aHHBIE CO
palOHaIbHBIX CBOMCTBAMH CyMMBI HECKOJIBKUX
YUCEl. paloHaIbHBIX Yncel (HanpuMmep,
3aMeHa 3HaKa KaXK0ro cJaraeMoro)
'YMHOXEHUE U DopMyIMPOBATh IIpaBUiIa HAXO0XKAE- 2,5
neJeHne HUs IPOM3BEIECHUS U YaCTHOTO JIBYX
PalMOHATIBHBIX YUCEN OJHOTO 3HAKA, IBYX YMCEIl pa3-
qrcell, IpaBuia HbIX 3HaKOB; IPUMEHSATH 3T IIpaBUiIa
3HAKOB NPHU [IpY YMHOKE€HUU U JIEJICHUU palfo-
YMHOXEHUH U HanbHbIX unces. HaxoauTs kBagpatsl
NICTICHUH. 1 KyObl palliOHAJIbHBIX YHUCEN.
CBolicTBa BoramncasaTe 3HaU€HUS YUCIOBBIX
YMHOYKEHUS, BBIPAKEHUH, COIep KalllUX pa3HbIe
cBoiictBa 0, 1 u NeNCTBYS. BBINOHATHL YUCIIOBbIE
-1 npu [10/ICTAHOBKHU B IIpOCTeMIINE
YMHOKEHUH. OYKBEHHBIE BBIpOKEHHSI, HAXOAUTh
PaBecTBO COOTBETCTBYIOIIME UX 3HAYEHUS
_a_-a_a
b b -bu
ero
[IPUMEHEHNE
pu
BBIUMCIICHUSIX.
[ Iprmepsl [IpBOINTE IPUMEPHI PA3IUUHBIX CHC- 5,7
pa3IMYHbIX TE€M KOOPJIHMHAT B OKPYKAKOLIEM MUDE,
cUCTEM HaXOUTh U 3alIUChIBATh KOOPAUHATHI
KOOPJIMHAT B 00BEKTOB B Pa3JIMYHBIX CUCTEMAX KO-
OKpPYKaroIleM OopAUHAT (I1axMaTHas 10CKa; IHUPOTa U
mupe. [Ipsamo- OJITOTa; a3UMYT U Jp.). OOBICHITH U
YT OJIbHAS VJUIIOCTPUPOBATH TIOHATUE TPSAMO-
cucTreMa YTOJIBHOM CUCTEMBI KOOPAWHAT Ha
KOOpJMHAT Ha [JIOCKOCTH; IPUMEHSATD B PEYH U T10-
MJIOCKOCTH, HUMaTh COOTBETCTBYIOILIME TEPMUHBI U
KOOpJUHATBI cuMBOJIMKY. CTpOUTH Ha KOOPINHAT-
TOYKH. HOM IJIOCKOCTH TOYKH U (PUTypBhI IO
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3a/IaHHBIM KOOPJAMHATAM, HAXOJAUTh
KOOpAuHATHI To4eK. [I[poBouTh Uccie-
TOBaHUs, CBSI3aHHBIE C B3aUMHBIM pac-
[M0JI0)KEHUEM TOUYEK Ha KOOPAMHATHOM
MIOCKOCTH

0060011 N300paxaTh parioHAIbHBIC YHCIIA 14
HHUE U CUCTEMA- TOYKAMU KOOPAMHATHOW MPSAMOI.
TH3aLUs I[IpyMeHATH 1 NOHUMATH
3HAHUM. FEOMETPUYECKHI CMBICII IOHATHUS
KoHTposbHas MOZYJISl YMCIIA, HAXOAMTh MOJYJIb
pabota NelO mo palMOHAIBHOTO YHCTIA.
TEME: MoaeJmpoBaTh C IOMOILBIO KOOPIU-
«ParmonanbHbI HATHOW MTPSIMOY OTHOIICHUS «OO0JIbIIIE
€ yncia» > 1 «MEHBLLIE» JIJISl PALIMOHAJIBHBIX YH-
ceJl, CPABHUBATH U YNOPAI04YMBATH
paLuyoHaIbHbIE Yncia. BbINOJHATH
BBIUKCIICHUS C PAllMOHATbHBIMU
yucnamu.. Haxoauthb 3HaueHus
0OYKBEHHBIX BBIPAXKCHUI MTPU
3aJaHHbIX 3HAYeHUus1 OykB. CTpouTH
Ha KOOPJAMHATHOMU TIJIOCKOCTH TOYKU U
(burypsl 0 3aJlaHHBIM KOOpIUHATAM,
onpeaeJsaTh KOOPJAUHATH TOUEK
MHoroyro [lapannenorpa Pacno3HaBaTh Ha yepTexKax, pUCyH- 1,35
JIbHUKH U MM. CBoOICTBa KaX, B OKpY>KaroIllleM MUPE napaie-
MHOIorpa napaJiie- norpamMbl. M300paskaTh napasieno-
HHUKH JI0orpammMa. rpaMMBbI C UCIIOJIb30BAaHUEM
Bu b YEPTEKHBIX UHCTPYMEHTOB.
rapajuierorpam MoaeJnpoBaTh MapaieIorpaMMBl,
MOB. MCIIONIB3Ys OyMmary, MiIacTHIINH,

poBoJoKy U Ap. UccaenoBarhb 1
ONMUCHIBATH CBOICTBA Mapai-
JiesorpaMma, MCrosb3ys SKCIIEPUMEHT,
HaOIt0/IeHNe, U3MEPEHNE,
MonenupoBanue. Mcmosib3oBaTh
KOMITBIOTEPHOE MOJIETTMPOBAaHUE U
PKCIIEPUMEHT JUIsl U3yUEeHHs CBOWCTB
MapayienorpaMmMoB.
dopmMyJMPOBaTh, 000CHOBbIBATD,
OIIPOBEPraThb C IOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHUS O
CBOMCTBax mapaJijienorpamma.
CpaBHMBATBH CBOMCTBA
MapajyieIorpaMMOB Pa3IMYHbBIX BUJOB:
pomOa, KBaJpara, NpSIMOYTroJbHUKA.
BoiiBUraTh THIOTE3HI O CBOMCTBAX
MapajjieIorpaMMOB Pa3IMYHbIX BUJIOB,
00bsicHATH ux. KoncTpyuposarts
CIIOCOOBI MOCTPOEHUS Tapajieorpam-
MOB 110 33JJaHHbIM pUCyHKaM. CTPOUTH!
JTIOTUYECKYIO LIETIOUKY PAacCyKJIEHUH O

CBOMCTBaxX IapaJjijiejiorpaMmma
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Kaxoii Pacnio3HaBaTh Ha 4epTekax, pUCyHKaXx, 3,5,7
MHOT'OYTOJIbHU B OKpPY’KalOIIeM MUPE IPaBUIIbHbIE
K Ha3bIBAIOT MHOTOYTOJIbHUKH, TPaBUIIbHBIC
[IPAaBUJIbHBIM. MHOrorpaHHuku. VccienoBats v onu-
O npaBUIBHOM ChIBATh CBOICTBA NPAaBUIbHBIX MHOI'O-
11€CTUYT OJIbHU- YTOJIbHUKOB, UCIIOJIb3YS 3KCIIEPUMEHT,
KE. Ha0JII0/ICHNE, I3MEPEHHUE,
OKpYXHOCTb U MojiennpoBanue. Vcnomnb3oBarh
MPaBUIIbHBIN KOMIIBIOTEPHOE MOJIEIUPOBAHUE U
MHOTI'0- HKCHEPUMEHT Il U3yUECHMsI CBOMCTB
YT OJIbHUK. FEOMETPUUECKUX OOBEKTOB.
[IpaBuibHbIE 1300paxaTh npaBUIIbHBIE
MHOTOTpaHHUK MHOT'OYI'OJIbHUKH C TIOMOILBIO YEPTEXK-
u. HBIX MHCTPYMEHTOB I10 OIIMCAHUIO U 110
3aJaHHOMY aJIFCOPUTMY; OCYIIECTBIISATh
CaMOKOHTPOJIb BBIIIOJTHEHHBIX
roctpoeHnii. Konctpynposarts
CrOcOObI HOCTPOSHUS ITPABUIBHBIX
MHOT'OYTI'OJIbHUKOB TI0 3a/IaHHBIM
PUCYHKaM, BBIIOJIHATH IOCTPOEHUS.
MopennpoBaTh IIpaBUIIbHBIE
MHOT'OIPaHHHUKH U3 Pa3BEPTOK.
CpaBHUBaTh CBOICTBA PaBUIbHBIX
MHOT'OYTOJIbHUKOB, CBSI3aHHBIE C
cuMMeTpuen. opMyIMpoBaTh,
000CHOBBIBaTb, ONPOBEPraTh C MO-
MOILIbIO KOHTPIPUMEPOB YTBEPKACHUS
0 IIPaBUJIbHBIX MHOT'OYTOJIbHUKAX
PaBHOBenMKHE MN300paxkarb paBHOCOCTABIIEHHBIE (DU- 1,4,7
" ['YpbI, OPEAEIATh UX MIOIIAH.
pPaBHOCOCTABIIE MopenupoBaTh T€OMETPUYECKUE
HHBbIE (PUTYPBI. ¢burypsl u3 6ymaru (nmepekpamBarhb
[Tnomane [PSIMOYTOJIbHUK B IIApajlIEIOrpaMM,
napanenorpam NOCTPauBaTh TPEYTOJIBHUK J10
Ma U napajuienorpamma). CpaBHUBATH
TPEYroJbHUKA (uUrypsl 1o MIOIMIAIH.

DopMyJIMPOBATH CBONCTBA PABHO-
coctaByieHHbIX puryp. CocTaBasaTh
(hbopMyJIbI 1Sl BBIYUCIIEHUS TUI0MIa 1N
rapajuiesorpaMma, IpsiMoyroJIbHOTO
TPEYroJIbHUKA. BBINOJIHATH
M3MEPEHUS U BBIMMCIATH IUIOLIAIN
[apajIeIOrPaMMOB U TPEYTOJIbHUKOB.
M cnob30BaTh KOMIIBIOTEPHOE
MOJICJIMPOBAHNE U SKCIIEPUMEHT ISl
M3y4eHUsl CBOMCTB F€OMETPUUECKUX
00BbeKTOB. CTPOUTH JIOTHYECKYIO
LIETI0YKY PACCYKICHUM O
paBHOBeNUKUX (urypax. Pemarb
3a/1a4d Ha HAaXOK/ICHUE IUIOIAIeH

[apajyIeIorpaMMOB M TPEYTOJIbHUKOB
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[Ipu3msL.
[Tapannenenun
en. Pazséprka
[IPU3MBL.
[Ipu3msbl B
ApPXUTEKTYpE.

Pacno3HaBaTh Ha YepTexKax, pUCYH-
Kax, B OKPYKalolleM MUPE MTPU3MBI.
Ha3ssiBaTe npusmel. Konuposarts
[IPU3MBI, N300paXKEHHBIC HA KJIIETYATON
OyMmare, 0CylecTBJIATh
CaMOKOHTPOJIb, IPOBEPSS
COOTBETCTBHUE MOJYYEHHOTO
M300paXkeHus 3aJaHHOMY.
MopenupoBaTh MPU3MBbI, UCIIOJIB3YS
Oymary, MIacTUJIMH, TPOBOJIOKY U JIp.,
W3rOTaBJIMBATh U3 Pa3BEPTOK.
OnpenensiTh B3aUMHOE PACIIONIOKEHHE
rpaHeii, péoep, BEpIINH IPU3MBL.
lcciienoBaTh CBOMCTBA MPU3MBI,
MCIIO0JIb3YS SKCIIEPUMEHT, HAOII0ICHUE,
M3MepeHue, MOJeIMPOBAHNUE.
OnuchIBaTh WX CBOMCTBA, UCIOJIB3YS
COOTBETCTBYIOILYIO TEPMUHOJIOTHUIO.
DopMyIHpPOBaTH YTBEPXKACHHS O
CBOMCTBAaxX MPU3MBI, OIIPOBEPIaTh
YTBEPKJICHUSI C TIOMOIIIBIO
KOHTpIpUMEPOB. CTPOUTH JTOTHUECKYIO
[IETIOYKY PACCYKJICHHI O CBOMCTBAX
pu3M. CocTaBisATh (HOPMYIIBI,
CBSI3aHHBIC C TMHCHHBIMU, INIOCKUMU H
[IPOCTPAHCTBEHHBIMU
XapaKTePUCTHUKAMU TPU3MEI.
MonenupoBaTh U3 IPU3M JIPYTHE
MHOTOTPaHHUKH

2,5

O6o061IeHNEe U HccaenoBaTh 1 ONMCHIBATH CBONCTBA 5
cucrema- reOMETPHUECKUX (DUTYD, UCTIONB3YS
TU3ALUS HKCIEPUMEHT, HaOII0IeHHE,
3HAHUH. M3MEpEeHNe, MOJICIIUPOBAaHUE.
KoHTtposbHast BbiiBUraTh rUIIOTE3H! O CBOMCTBAX
pabota Nell no M3Y4EHHBIX (pUryp, 000CHOBBIBATH UX.
TEMeE: DopMy.IHpPOBATH YTBEPKICHUS O
«MHOroyroJyibH CBOMCTBAaX U3y4EHHBIX QUTYD,
UKW U ONPOBEPraTh YTBEP)KICHUS C
MHOTOTPaHHHK MOMOIIIBI0 KOHTpIpuMepoB. Ucnosib-
178 30BaTh KOMIIBIOTEPHOE
MOJICITUPOBAHUE U DKCTIEPUMEHT JIJIs
M3y4eHUs CBOICTB reOMETPHYECKUX
00LeKkTOB. PemiaTh 3a1aun Ha
HaXO0XKJICHUE JJTUH, TUIOIIAAeH u
00BEMOB
MHo:xecTB MHOK€eCTBO, OO6cyxaaTh COOTHOIIEHUE MEX]TY OC- 1,3,5
a. DIIEMEHT HOBHBIMH YHCJIOBEIMH MHOYKECTBAMHU.
Komounar MHOXECTBA. 3anuchIBaTh Ha CUMBOJIMYECKOM SI3bI-
opHKa 3anaHue KE COOTHOIIIEHUS MEXTy MHOYKECTBAMHU
MHOYECTB 1 IPUBOIMTD NIPUMEPHI PA3TUUHBIX
MepeUnCICHNE BapHAHTOB MX MEPEBO/Ia HA PYCCKUH
M 3JIEMEHTOB, s3bIK. Mlcesie1oBaTh BONPOC O YKCIe
XapaKTepUCTHY [10JIMHOXKECTB KOHEUHOI'O MHOXKECTBA
ECKUM
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CBOMCTBOM.
CTaHapTHbIE
0003HAYECHUS
YHCIIOBBIX
MHOKCCTB.
[Tycroe
MHO>ECTBO U
ero

0003HaYECHHE.

[TonMHOXecTBO

, WILTIOCTpaIus

OTHOIICHUS

BKJIFOUCHUS C

MOMOIIbIO

Kpyros Diinepa.

O0benHEHNE 2 | DopMyJIHPOBATH ONPEACICHUS 3,7

MHOECTB, 00BbEIMHEHUS U TTepeceUCHUs

nepeceyeHue MHOKeCTB. MIITI0CcTpUPOBATH TH

MHO>KECTB; [MOHSTHS C TIOMOIIBIO KPYroB Ditiepa.

WJLTIOCTPAIUH C Hcnonb30BaTh CXEMBI B KAUECTBE

MOMOIIIBIO HaIJISITHOW OCHOBBI JIJIs1 pa30ueHUs

KpyroB Diinepa. MHO>KECTBA Ha HETIEPECEKAIOIUECS

[lonsTHE O rnoamMHoxecTBa. IIpoBoauts

KJaccugpuka- TTOTUYECKHUE PACCYKICHUS IO CIOKETaM

[, TEKCTOBBIX 3a]1a4 C IIOMOIIIBIO KPYTOB
Oiinepa. IlpuBoauTh npuMepbl
KJIacCU(PUKALMN U3 MAaTEMATUKH U U3
npyrux obnacrei 3HaHUs

Perrenue 4 Pematb KOMOWHATOPHBIC 33/1a4H C TI0- 2,5

KOMOMHATOPHBI MOIIIBIO TTIepedopa BOZMOKHBIX

X 337124 BApUAHTOB, B TOM YHCIIE, TyTEM

nepebopom [MOCTPOEHHUS IepEBA BO3ZMOKHBIX

BApPUAHTOB, BapruaHToOB. CTPOUTH

[OCTPOEHUE TEOPETUKO-MHOKECTBEHHBIE MOJICIIH

nepena HEKOTOPBIX BUIOB KOMOMHATOPHBIX

BO3MOYKHBIX 3a1a4y

BApUAHTOB.

TeopeTuko-MH

0’KECTBEHHBIC

MOJIeNN

HEKOTOPBIX

KOMOMHATOPHBI

X 3a71a4.

[loBTOpEHME U 11|/CpaBHUBATH U YHOPAI0YHUBATH 1,3,5,7

UTOTOBBIN NEeCATUYHBIE IPOOH, HAXOAUTH

KOHTPOJIb HAaUMEHBITYIO U HAaHOOJIBIITYIO

NECATUYHYIO IPOOh CPeIn 3aIaHHOTO
HaOopa uucen. [IpeacraBasaTs
0OBIKHOBEHHBIE 1pOOU B BUJIE
NECSITUYHBIX; BHISICHITh, B KAKHX
ciy4asix 3T0 Bo3MOxHO. Haxoauts
NECSITHYHOE MTPUOITNKCHHE
0OBIKHOBEHHOU IPOOH C YKa3aHHOU
TOYHOCTHIO. BBINMOJIHATL JeHUCTBUI C
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npoOHbIMU uncaamu. PemaTs 3aqaun
Ha IBMOKEHUE, COAEpKaIue JaHHbIE,
BBEIpKECHHBIC APOOHBIMH YHCIAMH.
IIpeacraBiasiTh 10J1 BEJIMYUHBI B
rnpoueHTax. Pemiars TEKCTOBBIE
3a7a4¥ Ha HaX0KJACHUE MPOIIEHTa OT
TaHHOM BeIWYUHEI. PemiaThb 3agaumn,
TpeOYIOIINE BIIaJICHUS TOHATHEM
oTHOIIEHUS. COCTABJIATH 110 PUCYHKY
dhopMysTy 711 BEIYUCIICHHS TIEPUMETPa
vH Totomaau purypsl. CpaBHUBATDH H
YIOPSA0YMBATH MOJIOKUTEIbHBIC U
OTPHULATEIbHBIC YUCIIA, HAXOAUTh
HauOOoIbIIee UM HAaUMMEHBIIIEE U3
3a/1aHHOT0 HaOOpa unces. BoIMOJHATD!
YHCJIOBBIC TTOJICTAHOBKH B OYKBEHHOE
BBIpKCHHE (B TOM YHUCIIE, TOICTABIISITH,
OTPHUIIATEIILHBIC YHUCIIA), BBIYUCIATH
3HaYeHUE BhIpakeHUsA. OTMEYaTh
TOYKHM Ha KOOPJAMHATHOM IJIOCKOCTH,
HAXOAUTh KOOPAUHATHI OTMEYEHHBIX
Touek. CTpouTh Gurypy,
CUMMETPUYHYIO JAHHOW OTHOCHUTEIIBHO
HEKOTOPOU MPSIMOil; HCIOJIb30BATH
[pY PELICHUH 33]]a4 PABEHCTBO
CUMMETpUYHBIX Guryp. Pemarb
3a7a4M Ha B3aMMHOE PACIIOJIOKEHHUE

JABYX OKpYH(HOCTCﬁ Ha IMI0CKOCTHU

CornacoBaHo
[IpoToxkoJt 3acenanust
METOIUYECKOT0 O0BETNHCHHS
YUUTEIIEH €CTECTBEHHO —
HayuHoro nukia MbOY OOIII
No10 um. Atamana ['osioBaToro
ot 27 aBrycta 2021 roga Nel
ITerpocsn T.H.

CornacoBaHo

3amecTurenb qupekTopa mno YP
Eptamununu E.C.

27 aBrycra 2021 roga

[laTa:
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