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MHHOACHUTEJIBHASA 3AIIMCKA

IIporpamMma o MmaremaTtuke Ajis 5-6 Kjacca COCTaB/IEHA HA OCHOBE:

Jannas pabouass mporpaMMa IO MaTE€MaTHKE peaju3yeTcsi Ha OCHOBE CIEAYIOIIUX
JIOKYMEHTOB:

1.denepaibHOTO KOMIIOHEHTAa TOCYAApCTBEHHOTO CTaHIapTa CpeAHero (MOJHOro) oOIiero
o0Opa3oBaHus, YTBEPKIACHHOTO MprKka3zoM MunoOpa3zoBanusi Poccun ot 05.03.2004 1. Ne 1089. (pen.
ot 31.01.2012)

2. IlpumepHO¥ mMporpaMMbl OCHOBHOTO OOIIero oOpazoBaHusi. Martemartuka», - (CtangapThl
BTOPOTO TIOKOJICHUS). - 3-€ u3]1., nepepadoTanHoe - M.: [Ipoceemenue, 2011;

3.®enepanbHOro InepedHs y4eOHUKOB, PEKOMEHJIOBAHHBIX (JIOMYIIEHHBbIX) MUHHCTEPCTBOM
oOpazoBanus u Hayku Poccuiickoit depepannun K UCIOJIb30BAaHUIO B 00pa30BaTEIHLHOM IIPOIIECCE B
001e00pazoBaTebHBIX yUpexkaeHusx B 2015-2016r.

4. ®enepanbHOTO 0a3MCHOTO YYEOHOTO TUIaHA /I OCHOBHOTO OOIIETO M CPEAHEro OOIIero
ob6pazoBanus (IIpunoxxerue k mpukasy Munoopazoanust Poccuu ot 09.03.2004 Ne1312).

5. OOpa3oBaTeNbHON MPOTPaMMBI OCHOBHOTO OOINETO W CpPeaHEro oO0IIero oO0pazoBaHUs
MAOY COLI Ne 26 r. Bosiuancka

6. YMK mno wmarematuke g 5-6 xmacca [.B.Jlopodeea, W.dD. Illapeirmaa wu np.,
BbIMyCKaeMbIM n3zatenbcTBOM «lIpocBemenne» ¢ 2013 r.

B kauectBe 0a30BOM mporpaMMbl HCIIOJB3YETCSl MpOrpaMMma aBTOPCKOTO KOJUIEKTHBA
I'.B.lopodeesa, N.®. Illapeiruna, E.A. byaumosuua, JI.B. Ky3nemnosoii, C.C. Munaesoii, JI.O.
Pocnogoii, C.b. CyBopoBoii omyOiuKoBaHHas B cOOpHUKe mporpamMm «Maremaruka. COOpHHK
pabouux mporpamMm. 5-6 Kiaccel: MmocoOme sl YUuTeled o0Ieo0pa3oBaTeIbHbIX YUPESKICHU/
coct. T.A. Bypmuctposa.- 3-¢ u3z., non. — M.: «IIpocsemienuey», 2014».

Jl1ig cocTaBieHUs: IPOTPaMMBbI TaK)Ke UCIOIB30BaIOCh METOIUUYECKHUE TOCOOUS:

e «Maremaruka. MeTomyeckie peKOMEHAAINU. 5 Kacc: mocodue s yuyuTenei
obmreoOpaszoBarensHbix opranuzanuii / [C. b. CyBoposa, JI. B. Ky3nenona, C. C. Munaesa, JI. O.
Pocnosa]. — M.: [Ipocsemenue, 2013,

o «Maremaruka. MeTonudeckie pekoMeHAaNuU. 6 Kiacc: mocodue s yauTenei
oOmeobpa3zoBarenbHpix opranuzaiuii / [C. b. CyBoposa, JI. B. Ky3uenosa, C. C. Munaesa, JI. O.
Pocnoga]. — M.: IIpocBemienue, 2013»,

pa3MerneHHbie B cetd VHTepHer mo aapecy http://www.prosv.ru/info.aspx?ob_no=12802, a

HUMCHHO pa3aciibl «HO}’pO‘-IHOC IJIaHUPOBAHUC y‘IC6HOl"O Marepuaia» u «PexoMeHganuu 110

OpraHu3aluK y4eOHOTO MpoLeccay.


http://www.prosv.ru/info.aspx?ob_no=12802

OcHoBHasl 1eJIb 00Y4EHUs MaTeMaTUKE COCTOUT B (DOPMHPOBAHHH BCECTOPOHHE 0Opa30BaH-
HOW M UHULIMATUBHOM JINYHOCTH, BJIAJICIOLIEN CUCTEMON MAaTEMAaTUYECKUX 3HAHUN U YMEHUM, UIEH -
HO-HPABCTBEHHBIX, KYJIbTYPHBIX U 3TUYECKUX MPUHLUIOB, HOPM MOBEJACHUS, KOTOPbIE CKJIa/IbIBa-
IOTCS B X0JI¢ Y4eOHO-BOCITMTATEIIEHOTO TIPOIECCa U TOTOBST YICHUKA K AKTHBHOM JICATEIILHOCTH U
HEMPEePHIBHOMY 00pa30BaHHUIO B COBPEMEHHOM OOIIECTBE.

Ucxons m3 oOmMUX MOJOKEHUM KOHLEMIIMM MaTeMaTHYecKoro oOpa3oBaHUs, peajM3anus
NporpamMmMbl 10 MaTeMaTHKe 5-6 KJIaccoB NPU3BaHa peliaTh CJeIyIolue 3a1a4u:

e o0ecreyuTh MPOYHOE U CO3HATEIHHOE OBIAJCHUE CUCTEMOM MaTeMaTHUYeCKIX 3HAaHUHN U
yMEHUN, HEOOXOAUMBIX ISl IPUMEHEHUS B MPAKTUUECKOU JCSITEIBHOCTH, I U3YUYEHUS CMEKHBIX
JTUCITUTLITNH, JIJIS TIPOIOJKEHUST 00pa30BaHus;

e 00ecreyuTh UHTEJUIEKTYaTbHOE Pa3BUTHE, CPOPMUPOBATH KaYECTBA MBIIILICHNUS,

® XapaKTepHBIE JJII MATEeMAaTHYECKOU JIEATETLHOCTH M HEOOXOIMMBIE JIJIs TTOJTHOIICHHO N
JKM3HU B 0OIIIECTBE;

e chopMHUPOBATh YMEHUE YUUTHCS;

e cdopMHUpOBaTh MpEACTaBICHUE 00 UICIX U METOJJaX MaTEeMAaTHKH, O MaTeMaTHkKe Kak opme
OITMCaHUS Hu METOJIe MO3HAHMSA OKpYXKarolero MHUPA;
chopMupoBaTh MPEACTABICHUE O MaTEMAaTHKE KaK YacTU OOIIEYESIOBEYECKON KYJIBTYPhI, TOHUMA-
HUE€ 3HAYMMOCTH MAaTEMaTHKH IS OOIIECTBEHHOTO MPOTpecca;

e chopMHUpPOBATH YCTOWYMUBBIM MHTEPEC K MATEMATHKE;

® BBISBHUTH U PA3BUTh MAaTEMaTUYECKUE U TBOPUYECKUE CIIOCOOHOCTH

Bri6upas YMK Bblle ymioMssHyTOTO aBTOPCKOTO KOJIJIEKTHBA Mbl PYKOBOJICTBOBJIUCH TEM, YTO
€ro IEHTpaJbHAs HICA - UHMEIeKMYAIbHOe PA3sumue Y4awuxcs cpeocmeamu Mamemamuxu, u
MPEXKIe BCETO TaKUX €ro KOMIIOHEHTOB, KaK MHTEJJICKTYyaJIbHAsl BOCIIPUUMYHUBOCTD, CIIOCOOHOCTD K
YCBOGHHUIO HOBOU MH(OpManuu, NOJIBUKHOCTh U THOKOCTh, HE3aBUCUMOCTh MBIIIUICHUS. JTa Uaes
MOJIHOCTBIO KOPPENUPYET C HJICOJIOTHEH HOBBIX 00pa30BaTENbHBIX CTAHIAPTOB M KOHIICTILIUU
MaTeMaTHYeCKOro o0Opa3oBaHMS, B KOTOPBIX CTaBUTCH 3anada 3(PQPEKTUBHOTO HCIOIb30BAHMS
MOTEHIIMAJA IKOJIbHBIX MPEAMETOB JJISl Pa3BUTHS INYHOCTHBIX KA4eCTB 00y4aeMbIX.

Conepxanue pabodell mporpaMMbl aJIeKBaTHO KOHTHHI€HTY, 00pa30BaTeIbHBIM MOTPEOHOC-
TAM U 3alpocamM, BO3PACTHBIM, MCUXOJOTUYECKUM M COMAaTHYECKUM OCOOEHHOCTSIM M MOTHBAIIUU-

OHHOMY YPOBHIO 00y4aronuxcs 5-6 Ki1accos.



OBIIAA XAPAKTEPUCTUKA TIPEJIMETA.

B kypce MaremaTuku 5-6 K1accOB MOKHO BBIJENIUTH CIIEIYIOIIME OCHOBHBIE COJEPKATEIbHBIE
JIMHUU:

v apupmeTHKa;

v’ 3JIEMEHTHI ANreOpHI;

v/ BEPOATHOCTH U CTATHCTUKA;

v’ HaryisaHas FeOMETPHs.

Hapsiny ¢ 3Tum B cojiep’kaHue BKIIOYEHBI JBE JIOTIOJIHUTEIbHBIE METOA0I0OTMUECKUE TEMBI:

v MareMarhKa B HCTOPUYECKOM Pa3BUTHH,

v'  MHOECTBA,

YTO CBSI3aHO C peaiu3auued neneld OOIIEHHTEIUIEKTYalbHOTO M OOIIEKYJIbTYPHOIO pa3BUTHUS
yuamuxcsa. ConepxaHue KakJI0W U3 3TUX TEM Pa3BOPAYMBAETCS B COJIEPIKATEIHHO-METOINYECKYIO
JIMHUIO, MPOHU3BIBAIOILIYI0O BCE OCHOBHBIE cojep:KaTelbHble JUHUM. Ilpu 3TOM mepBast AUHUS -
«MHoKecTBAa» - CIY)KUT LI€TU OBJIAJICHUS yJallUMUCA HEKOTOPHIMU 3JIEMEHTAaMHU YHUBEPCATbHOIO
MaTeMaTHYeCKOro s3bIKa, BTopas - «MaTreMaTnka B HCTOPHMYECKOM Pa3BUTHUM» - CIIOCOOCTBYET
CO3JaHMIO OOIEKYIbTYPHOTO, TYMAaHUTAPHOTO (POHA U3YyUEHHS Kypca.

Conep:xxanue JUHHUH «ApupMeTHKA» CIYKUT (YyHIAMEHTOM sl JATbHEUIIEro H3ydeHUS
yYalIUMHUCS MaTEeMaTHUKd W CMEXKHBIX JUCIUIUIMH, CHOCOOCTBYET pAa3BUTHIO HE TOJIBKO
BBIYMCIUTENIBHBIX HABBIKOB, HO U JIOTHUECKOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS
QITOPUTMaMH, CIOCOOCTBYET Pa3BUTHUIO YMEHUH IJIaHUPOBaTh U OCYIIECTBISTH AEATEIbHOCTb,
HampaBJICHHYIO Ha pelleHhe 3a7ad, a Takke MPUOOPETEeHUIO TNPAKTUYECKUX HABBIKOB,
HEO0OXOIMMBIX B IOBCEIHEBHOM JKU3HH.

Coaepxxanue JUHUH «JJIeMEHTHI aaredpbl» CUCTEMATH3UPYET 3HAHUS O MAaTEMaTHYECKOM
S3bIKE, TIOKA3bIBasi MpUMEHEHUe OYKB i1 0003HAUEHUS YUCEI U 3aMUCH CBOMCTB apu(MeTHIECKIX
JEUCTBHI, a TaKXkKe JIJIsl HAXOXKICHHS HEU3BECTHBIX KOMITOHEHTOB apu(METHUYECKHUX JICHCTBUN.

Conepxanue qunun «Harasignas reomerpusi» criocoOCTByeT (POPMHUPOBAHUIO Y ydalTUXCS
MEPBUYHBIX TPEJICTABICHUNA O T'E€OMETPUYECKUX aOCTpaKIMsIX pEalbHOr0 MHpa, 3aKJIaIbIBacT
OCHOBBI (DOPMUPOBaAHMS MPABUIBHONH I'€OMETPHUYECKON peuyH, pa3BUBAaeT OOpa3HOE MBIIUICHHE U
IIPOCTPAHCTBEHHBIE NIPEACTABICHUS.

JInnus «BeposiTHOCTH M CTATHCTHKAY» - 00s13aTEIbHBIN KOMIIOHEHT IIKOJIBHOTO 00pa30BaHMs,
YCUJIMBAIOLIUI €ro MpHUKIaJHOE M MPAKTUYECKOE 3HAYeHUEe. JTOT MaTepuan HeoOXOIUM Mpexae
Bcero Ui (popMupoBaHUs Y ydaliuxcs (pyHKIMOHAIBHON IPaMOTHOCTH - YMEHHUSI BOCIPUHUMATD U
KPUTHYECKH aHAJIM3UPOBaTh HMH(GOpPMAIMIO, MPEACTaBICHHYI0 B Pa3INYHBIX (hopMax, MOHUMATh

BCPOATHO CTHBIH XapakKTep MHOIux pcCaJibHbIX 3aBUCHUMO CTCfI, MMpOU3BOAUTD HpOCTGfIHlPIG



BEPOSITHOCTHBIC pacué€Thl. M3yueHne OCHOB KOMOWHATOPHKHU MO3BOJIUT yYAIIEMYCsl OCYIIECTBISATh
paccMOTpeHHEe CilydaeB, mepedop W MOACYET 4YWclia BapUAHTOB, B TOM YHCIE B MPOCTEHIIMX
MPUKJIAHBIX 3a/1a4ax.

[Tpu u3ydeHun BEPOSITHOCTH M CTATHCTUKH 00OTAIAI0TCS PEICTABICHHUS O COBPEMEHHOM KapTHHE
MHpa ¥ METOJaX ero MccleAoBaHus, GOpMHUpPYETCS TTOHUMAHUE POJIM CTATUCTUKHA KaK MCTOYHHKA
COIIMAIBHO 3HAYUMOW MH(POPMAIIUU U 3aKJIA/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIICHHS.
Oco0eHHOCTH coJlep:KAHNUSI M METOMYECKOr0 annapara

yueOHO-MeToanYeckoro komiiekca (YMK)

Y4eOHOo-MeToAnuecKne KOMIUIEKThl «MaremaTuka. 5 kiace» u «MaremaTuka. 6 Kiaccy» Moj
penaxuueii ['.B. lopodeea u . ®@. llapeiruna u ap. - cocraBHas yacth eauHou quHuu Y MK mo
MaTeMaTHhke i 5-9 KIaccoB, B KOTOPBIX MPEEMCTBEHHBIE CBSI3U MPOCIEKUBAIOTCS HE TOJIBKO B
COJIEpXKaTEIHHOM IUIaHE, HO M B METOIMYECKUX TOJIX0/1ax.

K o0mum uaesim, COCTaBIISIFOIIMM OCHOBY KOHIIEMIIUN Kypca, OTHOCSTCS:

® HHTEIUICKTYaJIbHOE PAa3BUTHE yUAIIMXCS CPEJACTBAMH MaTEeMaTHKU;

®  03HAKOMJICHHE C MATEMATHKOM KaK YacThIO OOIIEUYeTIOBEYECKON KYIbTYPHI;

® pa3BUTHE UHTEpEca K MaTeMaTHUKE;

e co3aaHue ycioBui s quddepeHnmanu 00yaeHus;

e BHHMaHHUE K IPAKTHUKO-OPUEHTUPOBAHHOMY 3HAHUIO.

Wnes pa3BuBatoiiero oOyueHUs peanusyercs B y4eOHHMKAX 4epe3 CHCTEMY METOIUYECKHX
pemenuii. YMK conepKUT AOCTATOYHBIA M CHEIUAIbHBIM 00pa30M OpPraHW30BaHHBIA YYCOHBIN
Marepuan (TEOpUI0 M 3adauu), oOecreyuBarOImMi (HOPMHUPOBAHUE YHHBEPCAIBHBIX YUEOHBIX
neiictBuil. IlIKOJBHUKH MMEIOT BO3MOXKHOCTH OBJIQJIEBATh HCCIEAOBATEIHCKUMHU M JIOTUYECKUMU
NEUCTBUAMH, MPEINoJaraloliiMyu yMEHUE BHUJIETh NpoOJieMy, CTaBUTh BOMIPOCHI, HAOMIOIATh U
MPOBOJHUTH AKCIEPUMEHTHI, JeNaTh HECIOXHBIE BBIBOJABI M YMO3aKIIOUYEHHS, O0OOCHOBBIBATH U
OTPOBEPraTh YTBEPKIACHHUSI, CPABHUBATH U KJIaCCU(DULIUPOBATD.

O¢ddexTUBHOCTH HHTEIEKTYaJIbHOTO PAa3BUTHS CIOCOOCTBYET IMOHMMAHUE U OCO3HAHHUE
CaMoTO npoyecca MblCaumenvHou desmenvhocmu (MEXaHU3MOB PACCYKICHUH, YMO3AKIFOUCHHUH ).
[Tostomy B gopabGotanHbix B cooTBeTcTBUH ¢ DPI'OC wu3naHusx y4yeOHMKOB HMHUIUUPYETCS
peduiekcusi crmocoOOB U YCIOBHM ACWCTBUN, aKIIEHTUPYETCS BHUMaHHE Ha COOCTBEHHO Mpoliecce
pElIeHUs 3a/1a4H.

Pa3BuTHe MBIIIIEHUS TECHO CBSI3aHO C PEYBIO, CO CIOCOOHOCTHIO TPaAMOTHO TOBOPUTH,
MPaBWJIBHO BBIPaXXaTh CBOM MbICIU. CBUIETETHCTBOM YETKOTO W OPraHW30BAHHOTO MBIILICHHUS
SBIISIETCS TPAMOTHBIA MaTeMaTHdeckuil si3plk. OOydeHHMe MaTeMaTHYeCKOMY SI3BIKY Kak

CHCL[PI(I)PI‘-ICCKOMy CpCACTBY KOMMYHUKAIIUN B €TI0 COMOCTABJIICHUU C PCAJIbHBIM A3BIKOM aBTOPBI



CUMTAIOT BAKHENIIEH 3a0a4el, Uil PELICHUS] KOTOPOUM MCIIOJIb3YIOTCS aJIeKBATHBIE METOJINYECKUE
IIPUEMBI.

OtnnuutenbHOil ocoOeHHOCThIO JaHHOro YMK  sBisieTrcss BHUMaHME K pa3BUTUIO U
(OPMUPOBAHHIO PA3IUYHBIX BHJIOB MBIIUICHUS. DTOMY, B YaCTHOCTH, CIIOCOOCTBYET BKIIIOYCHHUE B
Kypc OoJbIIero, yeM 3TO ObIBAET TPATUIIMOHHO, 00BEMA TeOMETpHUYECKOro MaTepuana. M3ydas
TFEOMETPHIO, yJalllhecss HAYMHAIOT IOCJIEJ0BATEIbHOE MPOABM)KEHUE B PA3BUTUM MBILUIEHUS OT
KOHKPETHBIX, TPAKTUYECKUX €ro (JOpM 10 aOCTPAKTHBIX, JIOTHIECKHUX.

Cepné3noe BHuManue B YMK ynensercs ¢GopmupoBaHHIO JIMYHOCTHO-IIEHHOCTHOIO
OTHOIIEHHUSI K MaTeMaTHMYeCKUM 3HaHMSM, pa3BUTHI0 HHTEpeca K MpeAMETy, 3HaHUSAM
KYJIbTYPOJIOTHYECKOIO XapakTepa. ABTOpbl CTaBAT LENbI0 JOCTYIIHOE, JXHUBOE H3JI0KEHUE
CoJIep’KaHus Kypca, CO3/1aHre y4eOHUKOB, KOTOPhIE MOYKHO YHUTATh.

K memoouueckum ocobennocmsam yaeOHUKOB OTHOCSTCS:

¢ MOTHUBHPOBAHHOE M JIOCTYTHO€ H3JIO)KEHHWE TEOPETHUYECKUX CBEAEHUH, (HOpMUpOBaHHE
MOHATHH Ha COJEpKATEIbHON OCHOBE, IMPOKOE MCIOJIb30BAHNE HATJISAHOCTH, OTIOpa Ha 3]IpaBbIi
CMBICJI, TIOBBIIIEHWE POJM MHTYULUU UM BOOOpPaXKEHHMsS KaK OCHOBBI [uid (OPMUPOBAHUS
MaTeMaTHYeCKOr0 MBIIIJIEHUS U UHTEIJIEKTYalbHBIX CIIOCOOHOCTENH;

®  CO3JIaHHE IIMPOKOTO Kpyra MareMaTU4ecKUX MpPEe/ICTaBICHMI, JIeKaIIUX B OCHOBE OO0IIei
KYJIbTYpbI UEJIOBEKA;

e oOpraHuzamus Ppa3sHOOOPa3HOM MPAKTHYECKOW IeATEIBbHOCTH, CIOCOOCTBYIOIIEH Kak
dbopMHUpOBaHHUIO YMEHHH, Tak U 3()(PEKTUBHOMY YMCTBEHHOMY Pa3BHUTHIO, a TaKXe CIOCOOHOCTH
MIPUMEHSATH [10JyYEHHbIE 3HAHUS B )KU3HEHHBIX CUTYaLIUsIX;

®  CTPYKTYPUPOBAHHME COJEpXKAHUSA Kypca IO CHUPAIU, YTO IO3BOJSET BO3BPAILATHCS K
M3YYeHHOMY MaTepHajly Ha HOBOM YpOBHE, BKJIIOYATh 3HAHUS B HOBBIE CBSI3U, (OPMUPOBATH UX B
CUCTEME;

®  JIMYHOCTHO OPUEHTUPOBAHHBINA CTHJIb MU3JIOKEHUS, IPUBIIEYEHUE COBPEMEHHBIX CHOXKETOB,
ONMU3KUX JKU3HEHHOMY OIBITYy Yy4YallluXcs, B TEOPHUH U 3aJa4yHOM MaTepuaie, 4YTo SBISETCS
CPEICTBOM CO3/aHMs MPOAYKTUBHON MOTUBALMH K 3aHITUSAM MaT€MaTUKOM;

e peanM3alMs TEXHOJOTHUM YypoBHeBOM auddepeHnnanuy, MNO3BOJSIOMEH KaXJIOMYy
yJanemycs J00MThCs ONTUMAIIbHBIX PE3YJIbTaTOB B YCBOCHUM Kypca.

Mertoauueckuil anmapaT Y4eOHMKOB OpPHUEHTHPOBaH Ha (OPMHUPOBAHUE Y YyYalUXCS
CIOCOOHOCTH K OCO3HAaHHOMY BBIOOPY YPOBHS OBJAJCHHS MaTepHajoM, HHIUBUAYAIbHON
TPAeKTOPUU Y4YEeOHOH AEATENIbHOCTU. DTOMY CIIOCOOCTBYET BbljesneHue rpynn A u b B cucteme
ylpaKHEeHUH. YTpakHEHHs] K IyHKTY pa30ouThl Ha rpynmnbsl A (6a30Bblif ypoBeHs) u b (6onee

BBICOKHEC ypOBHI/I); JHaIa3oH CIOXKHOCTH 3aJaHUi IIHAPOK U JOCTATOYCH IJIA pa60TBI C yHJalinuMucH,



MMEIOIIUMHU pa3Hble YPOBHU TOJTOTOBKH. B TEKCTe M CUCTeMe YINpakKHEHUU JaHbl 00pasilbl
pEUICHHUS, COBETHI, MOJICKA3KH, YTO IOMOTAET BKIIFOYCHHUIO YICHHUKA B yI4eOHYIO padoTy.

Psin 3amanuit cHaOXKEH «yKazaTelssMHU», KOTOPBIE BBIJICISIOT B CUCTEME YIIPAXKHEHUNU CKBO3HbBIE
pyOpuku. TeM caMbIM BBIIEISCTCS OMPEICSIEHHBIN BUJ YI€OHOU NEATEIBHOCTH. DTO IMO3BOJISET
VYEHUKY CTaTh AKTHBHBIM CYOBEKTOM YYCHHS B IUTAHE OCBOCHHUS YHHBEPCAIBHBIX YYCOHBIX
neiictuii. Tak, 3amanus, cHaOkEHHbIE ykazaTensimu «Pabotaem ¢ cumBosiamuy, «JleficTByem mo
MPaBUJTYy», BBITIOJNHSAIOTCS Ha JTale€ BBEACHHUS HOBBIX JJIEMEHTOB MAaTEMaTHYECKOTO S3bIKa,
3aKperuieHus HOBOTro anroputMma. Uepe3 3amanus pyOpuku «BepHO WM HEBEpHO» ydalluecs
[eJICHANIPABJICHHO OOyYaroTCsl MpuéMaM CaMOKOHTPOJISI M CaMOIPOBEPKHU TMPU H3YYEHUHM CaMBIX
pa3HbIX paszaenoB. Kpome Toro, oHM ydarcs pacno3HAaBaTh BEPHBIE W HEBEPHBIC YTBEPKIACHUA,
OTIpOBEpraTh HEBEPHBIEC YTBEPKICHUS C TIOMOIIIBIO KOHTPIIPUMEPA.

Cucrema yrmpakHEHUW HACHIIEHA 3aJaHUSMU, HAMpaBICHHBIMH Ha (QopmMupoBaHue
JIOTUYECKOTO MBIIUICHNUS  y4amuxcs. Beimenensl cnenuanpHbie  pyoOpuku  «Paccyxmaemy,
«Anamuzupyem», «Mccnenyem», «MieM 3aKOHOMEPHOCTb» U JIp. Ydaliuecs B XOJE BBIIOJTHEHUS
YOPOKHEHUH 00yJaroTCsi HEKOTOPHIM IpHEMaM JIOKA3aTeIbHBIX PACCYKICHUM, Y4aTCsl MMPOBOJINUTH
000CHOBaHMSI CO CCHUIKOW Ha MIpaBUjIa, CBOMCTBA U MIPU3HAKH.

B xypce wmarematukm 5-6 kiaccoB ydeOHas II€b, KakK TMPAaBHIO, — O3TO PEIICHHE
MaTeMaThudeckon 3amauyn. DOPMUPOBAHHME YMEHHS CaMOCTOSITEIbHO HAWTH HJICI0 PEIICHUS,
CIUTaHUPOBATh XOJ pPEIIeHUs — cepb&3Hast MeToauyeckas mpobiema. YToObl MOMOYB ydaleMycs
MPUCTYIUTH K PELICHUIO, B yUeOHHMKAX psJ 3a7ad CHAOKEH cOBETaMU, YKa3aHUSIMH U MOJICKa3KaMH,
KOTOpbIE TIOMOTAIOT YUYEHUKY YBHJETh MJICI0 pElleHUs U HayaTh perieHue. C MoMoupo pyopuKku
«Pa3bupaem crnoco6 pemieHus» ydamuecs IOJIy4aloT BO3MOXHOCTh IMO3HAKOMUTBCS C Hjeeit
HOBOTO croco0a, pa3oOpaTbcsi B €€ MPUMEHEHUH U BOCIOJIBb30BATHCA B PEHICHUH MOCIEAYIOIINX
3a1a4. B yueOHMKAX MOCTOSHHO MOAUYEPKUBACTCS BO3MOXKHOCTH JEMCTBOBATH IIPU PELLICHUU 33134
pasHbIMH crnoco0aMu, MPUMEHSTh pPA3IUYHbIe TMPUEMBI U AITOPUTMBI, IPU ATOM y4alleMycs
MIPEIOCTABIISIETCS MIPABO BEIOUPATH TOT COCO0, KOTOPBIN eMy OoJiee ya00eH U OHSTEH.

3aKIIIOYUTENbHBI  CTPYKTYPHBIM 3JIEeMEHT KaxIoil rinaBel — ¢parmMeHT «Yemy BbI
Hay4UJIMCh», KOTOPBIM MO3BOJISET YYEHHKY CAMOCTOSATEIBHO IMPOBEPUTh, JOCTHUT JIW OH YPOBHS
o0s3aTenbHBIX TpeOOBaHUM, OOHAPYXUTh MPOOENbI, OCO3HATh CBOM BO3MOXXHOCTH TMPHU
BBITIOJTHEHUH 0oJiee CIOKHBIX 3aJaHMid. YUalluiics MOKET MO XOAy HM3y4YeHMsI MaTepuala TriaBbl
WIM TIpU TOJBEJCHUH WUTOTOB COOTHECTH CBOM YMEHHUs C TpeOyeMBIMH M TIpU HEOOXOJAUMOCTH

CKOPPEKTHUPOBATH UX IIPHU IMOATOTOBKE K KOHTPOJIIO.



CTpyKTypa H 0C/JIe10BATEJBbHOCTD H3YUEHHs Pa3iejioB y4eOHOro npeaMmera

B yueOHHMKaxX TpeacTaBiieHBbI cienyromme Onoku pasznena «CoaepikaHue Kypcay COOpHHKA
pabouux mporpaMMm Mo MaTemartuke: Apugpmemura, Aneebpa, Ieomempus, Bepoamuocms u
cmamucmuxa, Jloeuka u mHodxcecmea. Kpome TOro, mpu H3JI0)KEHUU OCHOBHOTO COJEpXKaHHUS B
y4eOHMKAX TaM, TJe BO3MOXHO, OPraHMYHO MPUCYTCTBYET HMCTOPHKO-KYIBTYpPOJOTHYECKUH (oH,
YTO CIIOCOOCTBYET POPMHUPOBAHUIO Y IIKOJIBLHUKOB MPEACTABIECHUIN O POJIM MAaTEMAaTUKU B Pa3BUTUU
LMBUJIU3ALU Y.

N3ydyeHne OOBIKHOBEHHBIX JApoOed MpenliecTByeT H3YyYEHHIO MAECSITHUYHBIX ApoOel, dYTo
YCUJIMBAET JIOTMYECKYIO0 COCTAaBIISAIOLIYI0O Kypca — MpaBuia JIEHCTBUI C JECITUUHBIMHU JPOOSIMU
00OCHOBBIBAIOTCS YK€ H3BECTHBIMU aJITOPUTMAMM BBINOJHEHHS] JEHCTBUM ¢ OOBIKHOBEHHBIMHU
npob6simu. Cepb€3HOE€ BHHMaHuUE B Yy4eOHMKaxX yxaensercss (OPMUPOBAHUIO BBIYUCIUTEIBHON
KYJIbTYpbI; ydYalldecss 3HAKOMATCA C Pa3IMYHbIMU TNpUEMAMH BBIYMCICHUM, y4yaTcs BbIOMpATh
paloHaIbHbIe COCOOBI, 00y4aroTCs MpuéMaM MPUKHUIKHA U OL[CHKH.

[Ipy BBeneHUU MOJIOKUTEIBHBIX M OTPULIATEIBHBIX YHCEN CHAyaja CTPOUTCS MHOXKECTBO
LEeNbIX YUCeNl. DTO MO3BOJSET Ha IMPOCTOM MaTepuaie ¢ HIHPOKUM MPUBJICYEHHEM HArJsIIHOCTH
paccMoTpeTh Bce apupMeTHYecKHe ONepaluyd M IpaBUiIa 3HAKOB. 3aTeéM paccMaTpUBAIOTCSA
palMOHAbHBIE YHCIA, U 3TO CTAHOBUTCS YK€ BTOPBIM IPOXOJOM BCEX NPUHIUNHAIBHBIX
BOIPOCOB, 4YTO, KaK IIOKa3bIBAE€T OIBIT, OOJer4yaeT BOCHPUATHE MaTepuaja U CHOCOOCTBYET
IIPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

3HaYUTEIbHOE MECTO B YUEOHHMKAX OTBOJUTCS PEIICHUIO TEKCTOBBIX 3aJad apU(PMETHUECKUM
crocoOoM. DTO MOMOIaeT Pa3BUTUIO YMEHUS aHAJIU3UPOBATh YCIOBHs 3a/aud, yCTaHABIUBATb
CBSI3U MEX]y BXOJSIIIMMHU B HETO BEJIMYMHAMHU, BHICTPAUBATh JIOTMUECKUE LENOYKH, IPUBOJAIINE K
OTBETY Ha ITOCTABJICHHBIN BOMIPOC.

CornacHo aBTOPCKOM KOHLENIMM U3ydeHUe apu(METHUECKOro MaTepuaia OyAeT MpoaoKeHO
B 7 Klacce, KyJa OTHECEHbl TaKhe BOIPOCHI, KaK MpPsMO IPONOPLUOHAIbHbIE U OOpaTHO
IPONOPLHOHANIBHBIE 3aBUCUMOCTH, U TJ€ MOJy4aloT pa3BUTHE YMEHHUS BBINOJHATH MPOLICHTHBIE
BBIUMCIIEHUS B MPAKTUYECKUX CUTYALMsIX, COBEPLICHCTBYIOTCS HABBIKU BBINIOJHEHUs ACHCTBUM C
JIPOOSMH.

Wzyuenue osnemenmos aneebpvl B Kypce 5-6 KIaccoB pelraercst cieayoumum obpazom. B
y4yeOHMKax HauyMHas C 5 Kjlacca MOCJe0OBaTeIbHO MCIOJIb3YyeTCs OyKBEHHas CUMBOJHUKA: OyKBBI
MPUMEHSIOTCS 751 0003HAYeHUs YUCEeN, JUIS 3alMcu OOIIMX YTBEpXKAECHUH. YenseTcss BHUMaHue
KOHCTPYMPOBAHUIO YHCIOBBIX M OYKBEHHBIX BBIPR)KEHUH, BBIYMCICHHIO 3HAYEHUH OYKBEHHBIX
BbIpakeHUH. B y4eOHUMK Ju1g 6 Kiacca BKIIOYEHa cHenuaibHas Tema «BwlipakeHus, Gopmynsl u
ypaBHEHHUS», aKLIEHT B KOTOPOH C/IeNIaH Ha coJiepKaTeabHyI0 paboTy ¢ popMysiaMu, BEIPAKEHUIMH,

yYpaBHEHUSMU — COCTaBlieHHe (OpMYNl M BBIYHCICHHE 1O (opMyiaM, BbIpakeHHE U3 (HOopMyI



OJTHUX BEJIMYMH 4Yepe3 Ipyrue, MepeBO] 3ajad Ha S3bIK BBIPAKEHUH, (OpPMYT U ypaBHEHHU.
W3yuenne mpeoOpa3oBaHUN AaBTOPCKHH KOJUJICKTHB CUUTAET HEA(P(PEKTHBHBIM B 3TOM 3BEHE, U
Havaio (GopMUpPOBAHMS aNreOpanuecKoro amrmapara CorJlaCHO aBTOPCKOW KOHIIETIIIMU OTHECEHO K 7
KJlaccy, TZie BO3PACTHOE pPa3BUTHE YYalIMXCS B OOJBIIEH CTENEHW COOTBETCTBYET YCBOCHHIO
(opMaITbHBIX OTIEPAITHIA.

B ydeOHHMKAaX 3HAYUTENBHOE MECTO OTBOIUTCS HARNIAOHOU ceomempuu. B HUX BKIIIOYEH BECh
MaTepuall, TPEACTABICHHBIA COOTBETCTBYIOIIMM pa3[esioM COOpHHKAa pabouux MpOTpaMM.
VYyammecs: 3HaKOMATCS ¢ QUTypaMH ¥ UX KOH(QUTYpalMsIMH Ha IJIOCKOCTH M B TPOCTPAHCTBE,
yuaTcs W300pakaTb 3TH  (QUTYpHl, OBJIQJEBAIOT HEKOTOPBIMH TPHEMAMU  TIOCTPOCHUS
reOMETpUYECKUX (UTYp, H3y4alOT HX CBOWCTBAa. [€oMeTpHuYecKue BOIMPOCH PaBHOMEPHO
pacripesieNieHsl 1o Kypcy, U UX U3y4eHHE epeMeKXaeTcsi C U3yYeHnEeM apu(pMeTHIEeCKUX BOIIPOCOB,
YTO, MO MHEHHUIO aBTOpOB, Ooisiee 3(G(EeKTUBHO C TOYKM 3pEHUs YCBOEHUs Marepuana. B
COOTBETCTBUU C TICUXOJIOTUYECKUMHU OCOOEHHOCTSIMU JieTeil 3Toro Bo3pacta Oosbllasi poJib B
M3YyYEHUH TEOMETPHYECKOTO MaTeprana OTBOJUTCS MPAKTHUECKOW NESTETHLHOCTH, SKCIIEPUMEHTY;
Mo Mepe NpHUOOpEeTEeHUs YYallMMHCS TEOMETPHUYECKOTO OIBITa B KypCe YBEIWYHBACTCS POJIb
HECIIO)KHBIX JIOKa3aTeIbHBIX pacCyXaeHuil. B mporecce pemieHns TeoOMEeTpHUYECKHX 3aaad OT
yyaluxcs TpeOyeTcsl «yBUAETb» I'€OMETPUYECKUI OOBEKT MO €ro CIOBECHOMY ONUCAHMIO WIN
rpaguvyeckoMy H300paxeHut0 (PUCYHKY, TNPOSKIIMOHHOMY UYEpTEeXY, pa3BEPTKE), MBICIECHHO
W3MEHUTH NTPOCTPAHCTBEHHOE MOJI0KEHNE 00BEKTa, IPEICTABUTH IPOEKIIMH WIN CEUCHUS U JIp.

Kak nokasana mpakTuka, K Hadyajly U3y4eHUs1 CUCTEMAaTHYeCKOro Kypca reoMeTpuu B 7 Kiacce
y ydJaluxcsi HakalulMBaeTcs OoraThlii 3amac IeOMETPUYECKUX 3HAHUH U IMpeACTaBJICHUH,
MO3BOJISIOIINX JIETYe U YBEpPEHHEe, YeM 0ObIUHO, BOCIIPUHUMATh 3TOT KYpC.

IIporpammHslii 010K «Beposmuocms u cmamucmuxay NPEICTaBIEeH B yUeOHUKaxX HaYMHAA ¢ 5
Kjacca. Ydamuecs ydarcs pellaTb KOMOMHATOpHbIE 3afaud HyTEM Iepedopa BO3MOKHBIX
BapUAHTOB, NPUOOPETAIOT 3JIEMEHTAPHbIE YMEHUS, CBA3aHHbIE CO COOpPOM M MpEeACTaBICHUEM
MHGOpPMALINUHU C TIOMOIIBIO TaOIHIl U TUarpaMM.

B 6 kyacce BBOIUTCS MOHATHE MHOKECTBA. TEOPETUKO-MHOXKECTBEHHBIN SA3bIK U CUMBOJIMKA
OpPraHUYHO BKJIIOYAIOTCSA B OCHOBHOE COJEP)KaHUE Kypca.

Cranymapt HaueiauBaeT Ha JOCTWXKEHHE YYalIUMHCS JIMYHOCTHBIX, METAlpeAMETHBIX U
MIPEIMETHBIX Pe3yIbTaTOB OCBOEHUSI OCHOBHON 00pa3oBaTenbHON mporpaMMbl. COOTBETCTBYIOLIHE
pe3yabTaThl chOpMyIUPOBAHBI IO OTHOLIEHHIO K 3TANy 3aBEpIEHUS 00y4eHUsI B OCHOBHOM IIIKOJIE.
BMmecTe ¢ TeM aBTOpBI JaHHOW MpPEAMETHON JIMHUM Yy4eOHHUKOB CUHTAIOT HEOOXOJUMBIM 3aJI0KUTh
OCHOBBI (POPMHPOBAHHSI COOTBETCTBYIOUIMX KauyecTB JMYHOCTH yxke B 5-6 Kiaccax ¢ yd4€ToM

BO3PACTHBIX IICUXOJIOTUICCKHUX 0COOCHHOCTEH ydaluxcst u BO3MOXKHOCTEM Kypca.
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MECTO IIPEJIMETA B YYEBHOM I1IVTAHE.

B ydeOHOM TuTaHe MIKOJIBI HA M3YYCHHE MAaTEeMaTHUKUd B 5 U 6 Kiacce OTBOJIUT 5 YPOKOB B
HEJICITI0 B TEUCHHUE KaKI0T0 rojaa ooyuenus, 34 yueOHbIX Henenb, 170 ypokoB 3a yaeOHsIii ro, 340
YpPOKOB 3a Kypc. YdeOHOe BpeMsi MOXKET ObITh YBEIMYEHO A0 6 YacoB  HENENI0 3a CYET
BAapUATHUBHOW YacTH y4eOHOTO IIJIaHa.

KonuuecTBo TeMaTHUECKMX KOHTPOJIHHBIX paloOT:

5 kmacc — 6,
6 xiacc — 7.

KommduecTBO TEMaTHUECKNX TECTOB:

5 ximace — 12,
6 kiacc — 14.

KommuectBo IMPOBEPOUYHBIX pa60T, MPEAHA3HAYCHHBIX I TCKYIICTO OICPATUBHOTO KOHTpOJ’I?I:

5 knacc — 44,

6 xnacc — 49.

JMYHOCTHBIE, METAITPEJIMETHBIE, IIPEJIMETHBIE
PE3YJIbTATBI YCBOEHUSA YYEBHOT'O INPEIMETA.

JInyHOCTHBIE pPe3yabTaThl YCBOEHHUS] Y1eOHOT 0 IpeAMeTa

® OTBETCTBEHHO OTHOCHUTHCA K YYEHHMIO, TOTOBHOCTh U CIOCOOHOCTh K CaMOpPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE MOTHBALIMU K 00Yy4EHHUIO U TIO3HAHUIO;

e chopMUpOBaHHOCTh KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE CO
CBEPCTHHUKAMH, CTapUIMMH U MIAIIIMMH B 0Opa3oBaTeNbHOM, y4eOHO-HCCIIEeN0BATENbCKOM,
TBOPUYECKOH M IPYTHX BUIAX ACITEIHLHOCTH;

® yMETh SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICIH B YCTHOW M MUCHbMEHHOW peuH, IOHUMATh
CMBICTT TIOCTAaBIIGHHOW 3aJayu, BBICTpAaWBaTh apryMEHTAllUI0, TMPUBOAUTH TPUMEPHl U
KOHTPIPUMEPBHI;

® UMeTh NEepBOHAYAIbHBIE MPEJCTABICHUS O MaTeMaTHUECKOW Hayke Kak cdepe ueloBedecKoi
JesITeNbHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJISl Pa3BUTHS LIMBUIN3AIINN;

® KPUTHUYHO MBICIHTH, YMETh PAaCMO3HABAThH JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUSA, OTIIHYATh
TUNOTEe3y OT (haKTa;

® KpEaTUBHO MBICIUTh, WHUIMATUBHOCTh, HAXOJYUBOCTh, AaKTUBHOCTh TIPU pEIICHUU
apudmMeTHyecKux 3aad;

L4 KOHTPOJHUPOBATH ITPOLECCC U PE3YJIbTAT yqe6H0171 MaTeMaTH4YECKOMN ACATCIBHOCTH,
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e chOPMHUPOBAHHOCTh CHOCOOHOCTH K SMOIMOHAJIBLHOMY BOCHPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUI, PACCYKICHUH;

e yMeTh paboTaTh B IpyIIe: HAXOAWUTH OOIIEe PEHICHHWE W pa3pemarb KOH(MIMKTHI Ha OCHOBE
COIJIACOBAHUS MO3ULIMKA U YYETA HHTEPECOB; CIYIIATh MAPTHEPA.

MeTtanpeaMeTHble pe3y/abTaThl YCBOEHHS Y4eOHOI0 NpeaMeTa

MertanpeaqMeTHbIe pe3yabTaThl BKIIOYAIOT YHUBEPCAJIbHBIE Y4YeOHBIE ACHCTBUS (peryss-
THUBHBbIE, I03HABATEIbHbIC, KOMMYHUKATUBHBIE).

PeryasituBubie YY/I:

1. Ymenue camocmoamenvsno onpedename uenu - oOyuenusa, cmagumov U
dopmynuposame Hoevle 3a0auu 6 yuede u NO3ZHABAMENLHOU O0eAMEIbHOCMU, PA36UEANb
MOMUGHL U UHMEPECHL CE0eCIl NO3HABAM ENIbHOU 0eAmebHOCHU.

Oo0yuaromuiicsi CMOKeT:

® aHAJTU3MPOBATh CYLIECTBYIOIINE U IUIAHUPOBATH OyAyIre 00pa3oBaTeIbHbIE PE3yabTaThl

® UACHTU(HUIIUPOBATH COOCTBEHHBIE MTPOOTIEMBI M OTIPEACTSATH TIaBHYIO TIPOOIeMYy;

® BBIJIBUraTh BEPCUU PELICHUS TPOOIEMbI, POPMYITHPOBATH TUIIOTE3bI, TPEIBOCXUIIATD
KOHEYHBIN pe3yJbTarT;

® CTaBUTH LIEJb AEATEIHHOCTH Ha OCHOBE OTPEIEIIEHHOM MPOOIEeMbI U CYIIECTBYIOMIHNX
BO3MOJKHOCTEH;

e (QopMynupoBaTh yuyeOHbIE 33a4 KaK LIaru JOCTHKEHHUSI TOCTABJICHHOM LIeTTu
NesITeNIbHOCTH;

e 00OCHOBBIBATh LI€JICBbIC OPUEHTUPBI U IPUOPUTETHI CCHUIKAMH HA LIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTMUECKYIO TOCIEA0BATEIbHOCTD I11aroB.

2. Ymenue camocmosamenvno naanupoeams nymu 00CMUMCEHUA Ueell, 8 MOoM YUCT1e
anvmepHamueHvle, 0CO3HAHHO 6blOUpamsv Haubo1ee IPphexkmusnvie cnocoovl peuieHus yueoHvix
U NO3HABAMETbHBIX 3A0aY.

OOyyaromuiicss cCMOMxKeT:

e oOmpeAensTh HEOOXOAUMBIE JeMCTBHE(s) B COOTBETCTBHH C y4e€OHOW M MO3HABATENIbHOM
3aJjaueil U COCTaBIATh AITOPUTM UX BBIIIOJHEHHUS;

e 00OCHOBBIBaTb M OCYLIECTBIATH BBIOOP HauOoisiee 3((EKTUBHBIX CIIOCOOOB pEIICHUs
y4eOHBIX M IM03HABATEIbHbBIX 33J1ay;

® OIpeneNnsiTh/HaX0luTh, B TOM 4YHCIE W3 MPEIOKEHHBIX BapHAHTOB, YCIOBHUS JUIS
BBITIOJTHEHUS YUeOHOH U MM03HaBaTEIbHOM 3a/1auu;

e BBICTpauWBaTh >KM3HEHHBIE IUIAHBI HAa KPAaTKOCpOUHOE Oynayiiee (3asBIATh IIeJEBbIC
OpPUEHTHUPBI, CTABUTH AJICKBaTHbIE UM 33Ja4M M IpeaiaraTh ACUCTBUS, yKa3bIBas U 0OOCHOBBIBAs

JIOTUYCCKYIO MMOCICAOBATCIBHOCTD IHaFOB);
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e BHIOMpATHh W3 MPEIUIOKEHHBIX BAPUAHTOB M CAMOCTOSITEIIBHO MCKATh CPEICTBA/PECYpPCHI
JUTSL PEIICHUs 33a1a91/ TOCTHKEHUS TSI,

® COCTaBIATh IUJIaH pEIICHUS MpoOJeMbl  (BBIMOJHEHUS MPOEKTa, MPOBEICHUS
HCCTIeI0BaHU);

® OMNpeAeNATh MOTCHIMATbHBIC 3aTPYJHCHHS NMPH PEIICHUH Y4eOHOW W IMO3HABATEIHHOU
3a/1a4u ¥ HAaXOJIUTh CPEJICTBA JJISl UX YCTPAHCHUS;

® OMKCHIBATH CBOU OMBIT, 0OPMIISIS €T0 JIJIS TIEPeIavd IPYTHM JIFOJIIM B BUJIC TEXHOJIOTHUU
pelIeHrs MPaKTUYECKUX 3aad OTNPEeIEHHOTO KJlacca;

® I[UJITaHUPOBaTh M  KOPPEKTHPOBATH CBOIO  HHIMBHUAyAIbHYIO  00pa3oBaTeNbHYIO
TPaeKTOPHIO.

3. Ymenue coomnocumv ceéou Oeiicmeus ¢ RIAAHUPYEMBIMU  Pe3YIbMAMAMU,
ocyuiecmenams KOHMPONb C60ell 0eAmeNbHOCMU 6 npouecce OO0CHUMNCEHUA pe3yibmamd,
onpeoenamep CnOCOObL O€lUCmeUll 6 pPAMKAX NPEOOHCEHHBIX YCA06UIl U MmpedosaHuil,
KOppeKmuposams c60u 0eiicmeus 6 COOmMeEemc cmeuu ¢ U3MEHAIOWeNca cumyayueil.
Oo0yuaromuiicsi CMOKeT:

e OMNpeiensiTh COBMECTHO C TMEeJaroroM U CBEPCTHUKAMHU KPUTEPUU IJIAHUPYEMbIX
PE3yJIbTaTOB U KPUTEPUH OLIEHKU CBOEH yueOHOMU AeSITeIbHOCTH;

® CHCTEMAaTHU3HpPOBaTh (B TOM YHCIE BHIOMpPATh MPUOPUTETHBIE) KPUTEPHUH IJIAHUPYEMBIX
PE3yNIbTaTOB U OLIEHKU CBOEH eI TebHOCTH;

e OoTOMpaTb HWHCTPYMEHTHI JJs OLICHMBAHMUS CBOEH JIEATENbHOCTH, OCYLIECTBIISTH
CaMOKOHTPOJIb CBOCH JESITEIbHOCTA B PaMKaXx MPEAI0KEHHBIX YCIOBHM U TpeOOBaHMIA;

® OIICHUBATH CBOIO JIEATEIBHOCTh, APTYMEHTUPYS MPUUMHBI JOCTHKEHUS UM OTCYTCTBUS
IUTAHUPYEMOTO Pe3ysibTara;

¢ HAXOAWUTh JIOCTATOYHBIE CpEACTBA U1  BBIOJHEHUS y4eOHBIX JIEHCTBUH B
M3MEHSIIOIICHCS CUTYalluu U/WIH TIPU OTCYTCTBUH ILITAHUPYEMOTO pe3yNbTaTa;

e paboTtas Mo CBOEMY IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYILIYIO AEATEILHOCTh Ha OCHOBE
aHalM3a  M3MEHEHWH  CHUTyallud JUid  T[OJYYEHHUs  3alVIaHUPOBAHHBIX  XapaKTEPHUCTUK
MIPOJIyKTa/pe3ynbTara;

® VYCTAaHABJIMBATh CBSI3b MEXIY IMOJIYYCHHbIMM XapaKTEPUCTHUKAMHU TMPOAYKTa U
XapaKTEepUCTUKAaMU TIpoliecca JACSITENIbHOCTH M 10 3aBEPIICHUH JESITENIbHOCTH Mpeiararhb
M3MEHEHHNE XapaKTepUCTUK Mpolecca s MOJIyUYeHHs YITYUYIIEHHBIX XapaKTEePUCTUK IIPOJIYKTa;

® CBEpSITh CBOM JICHCTBUS C LEIbIO W, NPH HEOOXOJWMOCTH, HCIPABISATh OUIMOKH
CaMOCTOSITENBHO.

4. YVmenue OyeHueamsb nNpacuibHOCMb 6bINOIHEHUA ylleﬁHOIZ 300(1‘!”, coocmeeHHble
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603MOMNCHOCIU €€ PeUleHUs.
OO0yuaromuiicst CMO2KeT:

® OMpeAeNsATh KPUTSPUU MPABUIHLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS y9eOHOM 3a1a4u;

® aHANIM3MPOBATH M OOOCHOBHIBATh MPUMEHEHNE COOTBETCTBYIOLIETO UHCTPYMEHTAPHS VIS
BBITIOJTHEHHS Y4EOHOM 3a/1a4u;

e CBOOOJHO TOJIB30BATHCS BHIPAOOTAHHBIMH KPUTEPUSMHU OLIEHKA W CAMOOIICHKH, MCXOJs
U3 LN ¥ UMEIOIINXCS CPEJICTB, pa3inyas pe3ysbTaT U ClocOObl eiCTBUH;

® OICHWBATH MPOAYKT CBOCH JESATEIBHOCTH 110 33aJaHHBIM W/WIIK CaMOCTOSTEIHEHO
OTIpE/IeIIEHHBIM KPUTEPHSIM B COOTBETCTBHH C IIEIIBIO IS TEIFHOCTH;

e 00OCHOBBIBaTh JOCTHKAMOCTH IIENTM BBIOPAHHBIM CIIOCOOOM HAa OCHOBE OIIEHKH CBOUX
BHYTPEHHUX PECYPCOB M JJOCTYITHBIX BHEITHUX PECYPCOB;

e (uKCHpOBaTh U AaHAIU3UPOBATH INHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnadenue ocunosamu camoKOHmMpONA, CAMOOUEHKU, NPUHAMUA PEUIEHUIl U
ocyuiecmeienus 0CO3HAHHO020 6blO0PaA 6 yueOHOIl U NO3HABAM e/IbHOIL.

Oo0yuaromuiicsi CMOKeT:

e HaOMIOAATh M AHAJM3UPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABATEIBHYIO JICITCIHHOCTD
U JESITETbHOCTh JPYTrUX 00yJaromuXcsl B IPOLIECCe B3aUMOIIPOBEPKH;

® COOTHOCUTH pealibHbIC U IUIAHUPYEMBIE PE3yIbTaThl MHAWBHIYaIbHOM 00pa3oBaTebHOM
JEeSITeNbHOCTH U JIEJIaTh BBIBO/IBI;

® IPUHUMATH PElIeHHE B yueOHOM CUTYyalluu U HECTU 32 HErO OTBETCTBEHHOCTD;

® CaMOCTOSITENIbHO OMNpEAENsATh MPHUUYMHBI CBOETO YCIeXa MM Heyclliexa M HaXOIWTh
CHOCOOBI BBIXO/1a U3 CUTYAllUU HEYCIIeXa;

® PETPOCIEKTUBHO OMPEIENATh, KaKhe JEHCTBUS MO peHIeHUI0 Y4eOHOUl 3amadyu Wid
nmapaMmeTpsl 3TUX JACWCTBUI TNPUBEIM K TMOJYYEHHUIO MMEIOMIerocs MpOoayKTa YydeOHOI
NesITeNIbHOCTH;

® JIEMOHCTPHUPOBATh MPHUEMBl PETYISAIMUN MCUXO(PU3UOIOTHUECKUX/ SMOIMOHAIBHBIX
COCTOSIHUI 7151 IOCTH KEHUs AP deKTa yCrnoKoeHHs (yCTpaHEHHUs SMOIIMOHATIBHON HANIPSKEHHOCTH ),
spdexTa BOCCTaHOBIEHMS (OCIabieHHUs MpOSBICHUM yTomileHus), s(dekra axkTHBHU3ALUU
(TIOBBIIEHUS TICUXO0(DU3HOTIOTHUECKON peaKTUBHOCTH).

ITo3naBaTenbnbie YY /I:

6. Ymenue onpedenamov nonamus, cozoasams 0000uieHUA, yCMAHAGTUBAMb AHATIOZUU,
Knaccuguyuposams,  CAmMOCMOAMENbHO  6bIOUpPAMb  OCHOGAHUA U  Kpumepuu  01a
Knaccuguxkayuu, ycmanaeiueéamov NPUYUHHO-CIEOCHIEBEHHbIE C6A3U, CHMPOUMb J102UYeCKoe
paccyscoenue, ymozakitouenue (WHOYKMUGHOE, 0eOYKMUBHOE, NO AHAN02UU) U 0e/1amb 8bl800bL.

OO0yuawumuiicss cCMO2KeT:
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® 110JI0MpaTh CIOBA, COTIOJYMHECHHBIC KIIFOUYECBOMY CIIOBY, OTIPEICIISIONINE €r0 MPU3HAKHA U
CBOICTBA;

® BBHICTpAaWBATh JIOTMUECKYIO IICMOYKY, COCTOSIIYIO W3  KJIIOYEBOTO ClIoBa U
COTIOJYMHEHHBIX MY CIIOB;

® BBIICIIATH OONIUI MPHU3HAK JIBYX WU HECKOJIBKUX MPEIMETOB WIIH SIBICHUN W OOBSICHSITH
UX CXOJICTBO;

e OOBEIMHATH MPEAMETHI U SIBIICHUS B TPYIIITHI TI0 OMPEICIICHHBIM TPU3HAKaM, CPAaBHUBATb,
KJaccuuIpoBaTh 1 000011aTh (HAKTHI U SIBJICHUS,

® BBIICIATH SBJICHUE U3 OOIIET0 psijia IPYTUX SBICHUMH;

® OMpeeATh 00CTOSATEILCTBA, KOTOPBIC MPEANISCTBOBAIN BOSHUKHOBEHUIO CBSI3U MEXKIY
SBJICHUSIMH, U3 JTUX OOCTOSTENBCTB BBIJCIATH OMPEICISIONINE, CIIOCOOHBIC OBITh MPHYUHOM
JTAHHOTO SIBJICHUS, BBISIBIIATH IPUYUHBI U CIICJCTBYS SIBJICHUI;

® CTPOUTH PACCYKJCHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SBJICHHUSIM M OT YaCTHBIX
SIBJICHUW K OOIITUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCyKJICHUE Ha OCHOBE CPAaBHEHUS MPEAMETOB U SIBIICHUH, BBIICISAS IIPH 3TOM
o01I1e MPU3HAKHY;

e y3jarath IMOJIYYEHHYIO HH(POpPMAIUIO, HHTEPIPETUPYSd €€ B KOHTEKCTE pellaeMoil
3a/1auu;

® CaMOCTOSITENIbHO YKa3blBaTh Ha MH(OPMALINIO, HYKJAIOIIYIOCS B MPOBEPKE, Mpesiararh
U IPUMEHATH CIIOCO0 MPOBEPKH TOCTOBEPHOCTH MH(OpMAIINH;

e BepOanM30BaTh SMOIMOHAILHOE BIIEYATIICHUE, 0Ka3aHHOE Ha HETO UCTOYHUKOM;

e OOBSACHATH SABJICHHUS, TMPOLIECCHI, CBSI3M M OTHOIICHHS, BBISBISIEMBIE B  XOJE
M03HABATEIbHON U HCCIIEOBATENbCKON AeATENbHOCTH (MPUBOAUTH OOBSCHEHHE C H3MEHEHUEM
(dbopMBI TIpe/ICTaBICHUS; OOBICHITh, NETAIU3UPYS WIH 000011asi; 0OBACHATh C 3aJlaHHON TOYKHU
3peHHS);

® BBISBJIATH U HA3bIBaTh IPUYUHBI COOBITHUS, SBJICHHS, B TOM YHCJIE BO3MOXKHBIE /Hanbosee
BEpPOSITHBIE TMPUYMHBI, BO3MOXXHBIE TOCJIEICTBUS 3aJaHHONW TMPUYHHBI, CaMOCTOSATEIBHO
OCYILIECTBIISISl IPUUYMHHO-CJIEICTBEHHBIN aHaH3;

e JleNaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHHUS, MOJATBEPKIATh
BBIBOJI COOCTBEHHOU apryMeHTaluel Uil CaMOCTOSTENbHO ONyYCHHBIMU JAHHBIMHU.

7. Ymenue cozoasamv, npumenamos u npeodpazoevleamsv 3HAKU U CUMBObL, MOOEU U
cxembl 0114 peutenus y4eOHvlX U NO3HAGAM eNbHbIX 3A0aY.

OO0yuawmuiicss cCMO2KeT:

e 0003HAYaTh CUMBOJIOM M 3HAKOM npeamMeT W/ WIIH SIBJICHUC,
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® OMpeeNsATh JIOTHUYECKUE CBS3M MEXIY NpeaIMeTaMu W/WIM SBICHUSMHU, 0003HAYATh
JTAHHBIE JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM PealbHbI 00pa3 MpeaMeTa U/ sSBICHUS;

® CTPOUTH MOJEJH/CXeMY Ha OCHOBE YCIIOBHIA 3aJ]aul H/MIIH CII0c00a ee PelIeHHUS;

® C03/1aBaTh BepOATbHBIC, BEIICCTBEHHBIC W WH(GOPMAIIMOHHBIC MOJCIN C BBIJICICHHEM
CYIIICCTBCHHBIX XapaKTCPUCTHUK OOBEKTa JUIS OMNpeAeiieHHUs crnocoda pemeHus 3aJavyd B
COOTBETCTBUU C CUTYallUEH;

® TIpeoOpa3OBBIBATH MOJICIH C IICNBI0O BBISBJICHUS OONIUX 3aKOHOB, OIPEIEISIFOIIIX
JAHHYIO TIPEIMETHYIO 00J1acTh;

® TIEPEBOJUTH CIOXKHYIO MO COCTaBYy (MHOTOACTEKTHYIO) MH(POPMALNIO U3 TpaduuecKoro
iy (GopMaIM30BaHHOTO (CUMBOJIBHOTO) MIPEACTABIICHUS B TEKCTOBOE, M HA00OPOT;

® CTPOUTH CXEMY, QJITOPUTM JCHCTBHSI, UCIPABJIATH WIM BOCCTAHABIMBATH HEW3BECTHBIN
paHee aJTOPUTM Ha OCHOBE UMEIOIIETOCS 3HAHUS 00 00bEKTe, K KOTOPOMY IPUMEHSIETCS] aJITOPUTM;

® CTPOUTH JIOKA3aTEIBCTBO: MIPSIMOE, KOCBEHHOE, OT IIPOTHBHOTO;

® aHAJIM3MPOBATh/pe(IeKCHPOBATh OMBIT Pa3pabOTKU U pealn3aliu y4eOHOTO IMPOEKTA,
uccaenoBaHusl (TEOPETHUYECKOTO, SMITMPUYECKOT0) Ha OCHOBE NPEIJIOKEHHOW MPOOIeMHOM
CUTYaIiH, [IOCTABJICHHON LIeTTU W/WIIK 3aJaHHBIX KPUTEPHUEB OLIEHKU MTPOYKTa/pe3yabTaTa.

8. Cmuicnoeoe umenue.

Oo0yuaromuiicsi CMOKeT:

® HAXOJUTh B TEKCTe Tpedyemyro HH(OpMAIUIO (B COOTBETCTBUU C LEISIMH CBOEH
JESITETHHOCTH);

® OpUEHTHPOBATHCS B COJEPKAHWU TEKCTa, IOHUMATh LEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYpPUPOBATh TEKCT;

e YCTaHaBJIMBATh B3aUMOCBS3b OITMCAHHBIX B TEKCTE COOBITUA, SIBJICHHIA, IPOIECCOB;

® pPE3IOMUPOBATH TTIABHYIO HJICIO TEKCTA;

¢ TpeoOpazoBhIBaTh TEKCT, IIEPEBOJAS» €ro B JAPYI'yI0 MOJAIbHOCTb, MHTEPIPETUPOBATH
TEKCT  (XyIOKECTBEHHBII W  HEXYJOXKEeCTBEHHBIH —  y4eOHBbI, Hay4YHO-NIOMYJISIPHBIH,
uHOPMAIMOHHBIN, TeKCT non-fiction);

® KPHUTHYECKU OIICHHBATh COAEpKaHHe U (hOpMy TEKCTa.

9. ®@opmuposanue u pazeumue IKO102UYECKO20 MbLULIEHUSA, YMEHUE NPUMEHANb €20 8
NO3HAGAMENbHOU, KOMMYHUKAMUBHOU, COUUAIbHOU HpaAKmMuke U npogheccuonanvHou
opuenmayuu.

Oo0yuaromuiicst CMOXKeT:

® OIpEAENsATh CBOE OTHOILIEHUE K PUPOIHOM Cpelie;
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® AHANM3HWPOBATH BIUSHUE OKOJOTHUYECKUX (AKTOPOB HA Cpeay OOWUTaHUS IKUBBIX
OpraHU3MOB;

® [IPOBOJIUTH NPUYUHHBINA U BEPOSTHOCTHBIA AHAIU3 DKOJOTMYECKUX CUTYaALIH;

® [IPOTHO3MPOBATH HM3MEHEHUS CHUTyallUM TPU CMEHE JEHCTBUS OnHOro ¢akTopa Ha
neicTBue apyroro ¢pakropa;

® PacHpOCTPaHATh SKOJOTMYECKHE 3HAHUS W y4aCTBOBATh B MPAKTHYECKUX JeNax IIo0
3alIUTE OKPYXKAIOLIEH CPENIbl;

® BBIpaXaTh CBOE OTHOIIICHUE K MPUPOJIC YepPEe3 PUCYHKU, COUNHEHHUS, MOJIETH, TPOCKTHHIC
paboTHL.

10. Pazeumue momueauyuu K 061a0€HUI0 KYIAbMYpPOUll aKMUEHO20 UCHOIb306AHUS
croeapeil u Opy2ux nOUCKOGbLX CUCHIEM.
Oo0yyaromuiicss CMOXKeT:

® ompenensaTh HE0OX0MMbIE KITFOUEBbIC IOMCKOBHIE CJIOBA U 3aIPOCHI;

® OCYIIECTBIISITH B3aUMOJICUCTBHE C DJIEKTPOHHBIMH IMMOMCKOBBIMH CUCTEMaMH, CJIOBAPSIMU;

e (GopMHUPOBATH MHOXKECTBEHHYIO BEIOOPKY M3 MOUCKOBBIX UICTOUYHUKOB JIJISI
00BEKTUBH3ALIMH PE3YIbTATOB IMOUCKA;

® COOTHOCHTbH MOJYYEHHBIE PE3yIbTaThl IOMCKA CO CBOEH IE€ATEIBbHOCTHIO.

KommynukatuBHbie YY I

11. Ymenue opzanuzoevieame  yueonoe compyonuuecmeo u - CO6MeCMHYIO
0eaAmenbHOCmb C ydumenem u CEepCMHUKAMU; padomamv UHOUBUOYATbHO U 6 cZpynne:
HaxoO0ump obujee peuieHue U pazpeuiamsv KOHGIUKMbL HA OCHOGE CO2NACOGAHUA NOZUUUIL U
yuema unmepecos; popmyauposamas, apZyMeHmMupoams u OMCmMaueams cé0e MHEHue.
Oo0yuaromuiicsi CMOKeT:

® OIpeleisaTh BOBMOXHBIE POJIM B COBMECTHOM J€ATEIbHOCTH;

® UIpaTh ONPEAEICHHYIO POJIb B COBMECTHOM JESATENbHOCTH;

® MPUHUMATh MO3UIHIO COOECETHIKA, TOHUMAs TIO3UIIMIO IPYrOro, pa3inyaTh B €r0 PEUu:
MHEHUE (TOUKY 3pEHHS), TOKA3aTENbCTBO (apryMeHThl), PaKThl; TUIIOTE3bI, aKCUOMBI, TEOPHH;

® OMpeAensaTh CBOU JEHCTBUS U JEHCTBUS MapTHEPa, KOTOPbIE CIOCOOCTBOBATIHN UITU
MPENsATCTBOBAIN MPOAYKTUBHOM KOMMYHUKAIINH;

® CTPOWTH MMO3UTUBHBIE OTHOIIEHHUS B Mpoliecce ydeOHOM U MO3HaBaTeIbHON
NEeSATENbHOCTH;

® KOPPEKTHO M apryMEHTHPOBAHHO OTCTAUBAaTh CBOIO TOUKY 3pEHUS, B TUCKYCCUU YMETh
BBIJIBUTaTh  KOHTPApPTyMEHTHI, mepedpasupoBaTh CBOK MBICHH  (BIaJIEHHE MEXaHU3MOM

OKBHBAJICHTHBIX 3aMCH);
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® KPUTHYCCKU OTHOCUTHCA K CO6CTB€HHOMY MHCHHIO, C JOCTOMHCTBOM IIPpU3HABATH
OIIMOO0YHOCTh CBOET0 MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTHUPOBATH €r0;

® Ipe/yIaraTh aITbTEPHATUBHOE PEIICHNE B KOH(MIMKTHOW CUTYallUU;

® BBIICIATH OOIIYIO TOUKY 3PCHUS B IUCKYCCUH;

® JIOrOBApUBATHCA O IpaBUJIaxX U BOIIpOCaxX JJId O6CY)KI[GHI/I$I B COOTBETCTBHHU C
IIOCTABJIEHHOM Mepe]l TPYyNIOoN 3a1a4eH;

® OpraHu30BbIBaTh yueOHOE B3aUMOJICHCTBUE B TpymIie (ONpeaesaTh 00Iure Henu,
pacnpeensiTh poju, I0roBapuBaThCs APYr € APYroM U T. [1.);

¢ YCTPAHATH B paMKax JuaJiora pa3pbiBbl B KOMMYHUKAIWH, O6YCJ'IOBJ'IGHHI)IG
HENMOHMMAaHHEM/HETIPUATHEM CO CTOPOHBI coOeCeTHUKA 3a4a4H, (POPMBI WM COAEPIKAHUS TUATIOTA.

12. Ymenue ocosnanno ucnonvzoeamev peuegvie cpedocmea 6 coomeemcmeuu c
3a0ayeil KOMMYHUKAUUU O/ 6bIPANCCHUA CEOUX YYECHME, Mblciell U nompednocmeil 01
NAAHUPOGAHUA U PEYNIAUUU CE0CH 0eAMENbHOCHU; 6]1A0eHUe YCMHOU U NUCLMEHHOI Peyblo,
MOHO0J102U4eCKOll KOHMEKCMHOIL peyblo.
Oo0yuaromuiicsi CMOKeT:

e ompefensaTh 3a7adyy KOMMYHHUKAIlMM U B COOTBETCTBHM C HEW OTOUpATh peueBble
CpEeICTBa;

e 0oTOMpaTh U HCIOJIH30BATh PEUEBBIE CPENCTBA B IMpPOLIECCE KOMMYHUKALUU C IPYTHUMH
JOJIbMH (JTMAJIOT B TIape, B MAJIOW TPYIIE U T. 11.);

® INPEJCTABJIATh B YCTHOW WM MUCBMEHHOHN (opMe pa3BepHYTHIH IUIaH COOCTBEHHOMU
NesITeNIbHOCTH;

e coOnrofaTh HOPMBI MYONMYHON peud, perjaMeHT B MOHOJOre M JUCKYCCUU B
COOTBETCTBUU C KOMMYHHKATUBHOM 3a/1a4eii;

® BBICKa3bIBaTh U OOOCHOBBIBATH MHEHUE (CYXICHHE) U 3alpaliuBaTh MHEHUE MMapTHEpa B
paMKax Iuanora;

® TPUHUMATH PEIICHUE B XOJIe AUATIOTa U COTJIACOBBIBATH €r0 C COOECETHUKOM;

® C03/aBaTh MUCbMEHHBIE KIUIIUPOBAHHBIEY» U OPUTHHAIBHBIE TEKCTHI C UCIOJIb30BAaHUEM
HEOOXOAUMBIX PEUEBbIX CPE/CTB;

® 1CII0JIb30BaTh BepOasibHbIE CpelICcTBa (CpeAcTBa JIOTHYECKOM CBSI3M) I BBLAEICHHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIJICHHS;

® JCIOJBb30BaTh HeBepOabHbIE cpeacTBa WIH HarJIsIHbIE MaTepuabl,
HOJrOTOBJICHHBIE/OTOOPAHHBIE 0] PYKOBOACTBOM YUUTEIIS;

e Jles1aTh OLIEHOYHBIN BBIBOJ O IOCTM)KEHUH 1€ KOMMYHHUKAIIMHM HEMOCPEJICTBEHHO TOCIIe

3aBCPUICHUA KOMMYHUKATUBHOTO KOHTAKTa U 000CHOBBIBATh €rO.
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13. Dopmuposanue u pazeumue KOMHEMEHMHOCMU 6 O001acmu UCNOIb306AHUS
UHPOPpMAUUOHHO-KOMMYHUKAUUOHHBIX mexHonozull (0anee — UKT).

OO0yuaromuiicst cCMO2KeT:

e IICJICHANIPABIICHHO MCKATh M WCIOJB30BaTh MH(POPMAIIMOHHBIC PECYPCHI, HEOOXOMMBIE
JUTSI peleHus y4eOHBIX U MPAKTHYECKUX 3a/1a4 ¢ momoinbio cpencts UKT;

e BHIOMpaTh, CTPOUTH W UCHOJH30BaTh aJCKBATHYIO HWH()OPMAIMOHHYIO MOJCIb IS
Mepelayd CBOUX MBICICH CpeACTBAMH €CTECTBEHHBIX M (POPMAIBHBIX SI3BIKOB B COOTBETCTBHHU C
YCJIOBUSIMA KOMMYHUKAIINH;

® BBIJICIATH MHPOPMAIMOHHBIN AaCMEKT 3aJaud, OIEePUpPOBATh JAHHBIMU, HCIOJB30BaTh
MO/IENTb PEIICHUS 3a/1a4H;

® UCIIOJIK30BaTh KOMIBIOTEPHBIE TEXHOJOTHMU (BKIIOUas BBIOOP aJEKBATHBIX 3ajaue
WHCTPYMEHTAJIBHBIX  MPOrPAMMHO-AMMApPAaTHBIX  CPEACTB W CEPBUCOB)  JJISI  PEIICHHS
MH(POPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX YY€OHBIX 33/1a4, B TOM YHCJIC: BEIYHCIICHNE, HATTUCAHUE
MUCeM, COYMHEHUH, TOKIIAZ0B, pedepaToB, Co3qaHNe MPE3EHTAIUIN U JIp.;

® HCIIOJIK30BaTh HHPOPMAIIMIO C YIETOM dTHUUYECKUX U TIPABOBBIX HOPM;

e co3iaBaThb HMH(OPMAIMOHHBIE PECypChl Pa3HOTO TUNA M JJIs pa3HbIX ayJIuTOpUH,
cobmo1aTh MHPOPMAITMOHHYIO TUTUEHY U TIpaBujIa HHGOPMAITMOHHON O€30TTaCHOCTH.

IIpenmeTHble pe3yabTaThl YCBOEHUSI Y41eOHOI0 NpeaMeTa

BbInmyCKHUK Hay4yuTcsi B 5-6 kiaccax (IJisl MCIOJIb30BAHUS B MOBCEIHEBHOM KU3HU U
o0ecrieyeHnsi BO3MOKHOCTH YCIEIIHOT0 NMPOI0JLKeHUsI 00pa30BaHUA HA 02a30BOM YPOBHe)
Jlornka u MHOKeCTBa

e OnepupoBaTh Ha 0a30BOM YPOBHE = MOHSTHSMH: MHOXKECTBO, DIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, IPUHAIICKHOCTB;

® 3a7aBaTh MHOXECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HaXOJUTh MepeceyeHue, 00beJMHEHHE, TOIMHOKECTBO B MPOCTEHIINX CUTYAIHIX.

B noBcegHeBHOI KU3HHU U NPH U3YyYeHUH APYTUX NMPeIMETOB:

® pAacCIO3HaBaTh JOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATHUSAMH: HATypaJlbHOE YHCIO, IIEJI0€ YHUCIO,
OOBIKHOBEHHAsSI IPOOb, NECATUUHAS IPOOb, CMEIIAHHOE YKCIIO, PAllMOHAIEHOE YUCIIO;

® UCIIOJb30BATh CBOWCTBA YMCEN M IpaBWia JIEUCTBUM C pallMOHAIBHBIMU YHCIAMHU IPU

BBIIIOJIHCHU U BBI‘-IHCJ'ICHHIZ;

1 .
31ech U Janee — pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX MOHITHI [0 XapaKTePHBIM MPHU3HAKAM, BBITIOIHSIThH
JICUCTBUS B COOTBETCTBUH C ONMPE/ICICHUEM U IPOCTEHIIIMMHU CBONCTBAMU TOHATHH, KOHKPETU3UPOBATH PHMEPAMHU

0o0I1[1e TTOHTHS.
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® UCIIOJb30BATh MPU3HAKU JIEAUMOCTH Ha 2, 5, 3, 9, 10 npu BHINIOJIHEHUH BBIYUCICHUN U
pElIeHUN HECIOKHBIX 3aa4;

® BBINIOJHATH OKPYTJICHHUE PAllMOHAIBHBIX YHCEl B COOTBETCTBUU C IIPABUIIAMU;

® CpaBHUBATh PAIIMOHAILHBIC YHUCIIA.
B noBceaHeBHOI :KU3HM U TPU M3YYEHUU JAPYTUX PeIMETOB:

® OIICHUBATH PE3YJIHTATHl BHIYUCICHUHN MPU PEIICHUH TPAKTUYCCKUX 3a7a4;

® BBINIOJIHATH CPABHEHUE YHUCEIT B PEATHHBIX CUTYAIUAX;

® COCTaBJSITh YHCIIOBBIE BBIPAKEHHUS TPU PEUICHUU MPAKTUYECKUX 3a7ad W 3a1ad U3
JOPYTrUX y4eOHBIX IPEIMETOB.
CTaTUCTHKA U Teopusi BepOSITHOCTEl

e [lpeacraBisaTh JaHHBIC B BUE TAOJIHII, TUATPAMM,

® YuTaTh UH(OPMAIHIO, TPEICTABIICHHYIO B BUJIE TaOIHUIIbI, THATPAMMBI.
TekcToBbBIE 321aUN

e Pemate HECIOXHBIE CIOKETHBIC 3aJa4ll Pa3HBIX THUIIOB Ha BCE apu(METHUECKHE
JICVCTBHUS,

® CTPOWTHh MOJIENb YCJIOBHS 3a/a4uMl (B BUJE TaOJIHUIIbI, CXEMbI, PUCYHKA), B KOTOPOH JaHBI
3HAYCHMS JIBYX M3 TPEX B3aMOCBSI3aHHBIX BEJIMUMH, C IIEJIbIO TIOMCKA PEIICHHS 3aa4H;

® OCYIIECTBISATh CMOCOO MOWMCKA PEHISHUs 3a/1aud, B KOTOPOM PaCCyXJICHHUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHUIO WU OT TPEOOBAHMS K YCIOBHUIO;

® COCTaBJISATH IIJIaH PEIICHUS 3a/1a4H;

® BBIJICISITH ATAIbBI PEIICHUS 3a]1a4H,

® HHTEPIPETHUPOBATHh BBIYMCIUTEIBHBIC PE3ylbTaThl B 3a7ade, MCCIEAOBATh IOJTYYCHHOE
pelieHue 3a1a4u;

® 3HaTh Pa3IMYHME CKOPOCTEH OOBEKTa B CTOSUYEH BOJIE, MPOTUB TCUCHUS U IO TECYCHHIO
peku;

e pemiath 3aJa4M Ha HaXO0XKJICHWE YaCTH YHCIIa U YHCIIa 10 €0 YacTH;

e pemaTh 33aJa4d Pa3HBIX TUIOB (Ha pabOTy, HAa MOKYIKH, HA JBUKEHHUE), CBA3BIBAIOIINX
TPHU BEJIMYUHBIL, BBIICISATH 3TH BEJIMUMHBI U OTHOIIECHUS MEXAY HUMU;

® HaxOJUTh NPOLEHT OT YHUCia, YUCJIO IO MPOLEHTY OT HEro, HaXOAUTh IMPOLEHTHOE
OTHOILIEHUE JBYX YHCEN, HAXOAWTh NPOLEHTHOE CHUXXEHUE WIM MPOLUEHTHOE TOBBILIEHUE
BCJIMYUHEIL;

¢ pCIIaTh HCCJIOKHBIC JIOTUYCCKUC 3aladu MCTOIOM paCCY)K,I[eHI/II‘;I.
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B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NPeJIMeTOB:

® BBbIIBUraTh THIIOTE3bl O BO3MOKHBIX IIPEJIEIbHBIX 3HAUEHUAX UCKOMBIX BEJIMYMH B 3a/1a4e
(nenarb NPUKUIKY)
Harasanasi reomerpust
I'eomeTrpuueckue purypsi

¢ OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATHAMHU: (PUTypa, TOUKA, OTPE3OK, MpsiMasi, JIyd,
JIOMaHasl, yrojl, MHOIOyroJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, MPSMOYTOJIbHUK U KBajpart,
OKPY)KHOCTb W Kpyr, MNpSMOYTOJbHBIA mMapamienenunesn, kyo, map. M3o0paxarh u3ydaemble
(Gurypsl OT pykd U ¢ IOMOILbIO JINHEHKU U [IUPKYIISL.

B noBcegHeBHOM KU3HM U NP U3YyYEHUH APYTUX MPeIMeTOB:

e peuaTh NPaKTUYECKUE 3a7auu C IPUMEHEHUEM MPOCTEUIINX CBOMCTB pUryp.
N3mepenus n BbIYUCIEHUS

® BBLINOJHATh U3MEPEHUE JUIMH, PACCTOSHUM, BEIMYUH YIJIOB, C MOMOIBIO HHCTPYMEHTOB
JUIS U3MEPEHUH JJIUH U YTJIO0B;

® BBHIUKCIATH IJIOMAAHN MPSIMOYTOJIbHUKOB.
B noBcegHeBHOM KU3HHM M NIPH U3YYEHUH APYTUX NPEIMETOB:

® BBIUHCIATH PACCTOSIHMS HA MECTHOCTH B CTaHAAPTHBIX CHUTYalUsX, IUIOLIAIH
IIPSIMOYT OJIbHUKOB;

® BBINOJHATH MPOCTEHIINE NOCTPOCHUS M H3MEPEHUs HAa MECTHOCTH, HEOOXOIUMBbIE B
peanbHOM KU3HHU.
HcTropust MaTeMaTUKH

® ONNCHIBATh OT/EJIBHBIC BBINAIOIIUECS PE3YJAbTaThl, IIOJIYYECHHBIE B XOJ€ pa3BUTHUSA
MaTEMaTUKU KaK HAayKH;

e 3HATh IPUMEPBI MAaTEMATUYECKUX OTKPBITHUHA U UX aBTOPOB, B CBSI3U C OTEYECTBECHHOM U
BCEMUPHOW UCTOPHUEH.
BhINyCKHUK MOJYYMT BO3MOXKHOCTHh Hay4YuMThbCcsi B 5-6 kiaccax (miasi o0ecnmedeHUs
BO3MOKHOCTH yCHEIIHOI0 NMPOAO0JIKeHHs 00pa3oBaHusi HA 0230BOM H YIrIyOJIéHHOM YPOBHSX)
DJIEMEHTBI TEOPHH MHOKECTB 1 MATEMaTHYeCKOM JIOTUKH

o Onepuposamv’ OMAMUAMU: MHONCECMBO, XAPAKMEPUCTIUKY MHOICECMBA, ANEMEHM
MHOJCECBa, NYCmoe, KOHeyHoe U 6eCKOHeuHoe MHOACECE0, NOOMHONCECMB0, NPUHAONEHCHOCHD,

® onpeodenimv NPUHAONIEHCHOCMb DNIEMEHMA MHONCECMEBY, 00bEOUHEHUIO U NePeceyeHuio
MHOJICECME; 3a0aA8amMb MHOACECMBO C NOMOWbIO NEPEeUUCTEHUs. DIEMEHMOS, CI08ECHO20 ONUCAHUS.

B noBceHeBHOI :KU3HM U TP M3YyYEeHHUH JAPYTUX PeAMeETOB:

2 SHCCB " AaJie€ — 3HATb ONPCACIICHUC NOHATHA, YMCTb IOACHATD €0 CMbBICJI, YMETb UCIIOJIb30BATh MOHATHUC U €TI0
CBOMCTBa IIpyu NpOBCACHUN paCCY)KZ[GHHﬁ, JOKa3aTCJIbCTB, PCIICHUN 3a4a4.
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®  PACNO3HABAMb N02UHECKU HEKOPPEKMHble 8bICKA3bIBANUSL,

® CIMpoumsb YenouKu yMo3akaioueHull Ha OCHO8€e UCHOIb308AHUS NPAGUTL TOUKIL.
Yucna

e  Onepupogameb NOHAMUAMU: HAMYPATbHOE YUCIO, MHOMCECHBO HAMYPAIbHBIX YlUcCel,
yenoe 4ucio, MHONCECMBO YenblX yucel, 0ObIKHO8EHHAs OpoOb, decaAmuunas Opobb, CMeulaHHoe
YUCNO,  PAYUOHANbHOE  YUCLO,  MHOMCECMBO  PAYUOHANLHBIX — YUCel,  2eoMempudecKkas
unmepnpemayus HamypaibHulX, Yeavlx, PaYUOHATbHbIX,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO2O YUCILA,

®  GLINOAHAMb BLIYUCTEHUS, 8 TOM YUCLE C UCNONb308AHUEM NPUEMOB DAYUOHALLHBIX
8bIUUCTIeHULl, 000CHOBbIBAMb AICOPUMMbL LINOJIHEHUSL OeUCMBULL

® ucnonvzosamsv npuzHaku oeinumocmu ua 2, 4, 8, 5 3, 6, 9, 10, 11, cymmbl u
npou3eedeHuss Yucen Npu 6bINOJHEHUU BbIYUCIEHULl U peuleHul 3a0ad, 000CHO8bIBAMb NPUHAKU
oenumocmu;

®  BLINOIHAMb OKPY2leHUe PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

®  YNoOpsA0OUUBAMb YUCIA, 3ANUCAHHBLE 8 8UOe 0DLIKHOBEHHBIX U 0eCAMUYHBIX OpOobell,

o naxooums HOJ[ u HOK uucen u ucnoiv3oeamo ux npu peuteHuu 3a0da, .

®  onepuposamv NOHAMUEM MOOYIb YUCLA, 2eOMEempUudecKdas UHmMepnpemayus Mooyis
yucna.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YYEHHUH IPYTUX MPEAMETOB:

®  NPUMEHAMb NPAGUILA NPUOTIUINCEHHBIX GbIYUCTCHUL NPU PeuleHUl NPAKMUYEeCKUX 3a0ay U
peuteHuu 3a0a4 Opyeux yueOHvlX npeomemos;

®  GLINOIHAMb CPABHEHUE Pe3VIbMAMO8 GbIUUCIEHUL NPU PeuleHUul NPakmuyeckux 3a0ad,
8 MOM YUCTE NPUOTUNCEHHBIX BbIUUCTIEHULL,

®  cocmasnsimb  YUCIOBble GBIPAJNCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKmMuyecKux 3a0ad u 3a0a4 u3 opyaux y4eoHvlx npeomemos.
YpaBHeHNs 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU: PABEHCMBO, HUCIO0B0€ DPABEHCMEO, YPAGHEHUe, KOPEHb
VPABHEeHUs, peueHue YPAGHeHUs, YUCTI080€ HEPABEHCBO.
CraTucTHKA M TEOPHUsi BEePOATHOCTEI

o Onepuposame NOHAMUSAMU. CIONOUAMbLE U KPY2OBble OUASPAMMbBL, MAOIUYbL OAHHBIX,
cpeoHee apugmemuueckoe,

®  uzsIEKAMb, UHDOPMAYUIO, NPEOCMABIIEHHYIO 8 MAOIUYAX, HA Ouaspammax,

L4 cocmasiiAinib ma6ﬂuub1, cmpoumbs duaepaMMbl HA OCHOBE OAHHbIX.
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B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  u361eKAMb, UHMEPNPEMUPOBAMb U NPeoOPA308bI6AMb UHGOPMAYUIO, NPEOCMABIEHHYIO
8 MadIUYAx u Ha OUASPAMMAX, OMPANHCAIOWYIO CBOUCMEA U XAPAKMEPUCTNUKU PeaTibHbIX NPOYECCO8
U AAGNEHULL.
TekcToBbIE 321aUH

e  Pewams npocmvle U CI0HCHbIE 3A0AYU PA3HBIX MUNOG, A MAKHCE 3A0ayU NOBLIUEHHOU
mpyoHoCcmu,

®  UCNONL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CILONCHBIX 3a0ay O/
noCmMpoenUs NOUCKOBOLL CXeMbl U peulenus 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCcoOa NOUCKa peuieHus 3a0ay (om mpebdo8aHus K yClo8Uio
U om YCi08us K mpebo8anuio);

®  MOOenupo8amsb paccylcoerus npu NOUCKe peueHuss 3a0ad ¢ NOMOWbI0 2pagp-cxembl;

®  gvIdeNAMmb DMansl peueHUss 3a0ayu U COOePHCanUe Kaxrcoo2o Smand;

®  UHMEpPNpemuposamsb  BbIYUCTUMENbHbIE —pe3ylbmamsl 6  3adave, UCCIe008amb
NOIYYeHHOe peuleHue 3a0adu,

®  QHATUBUPOBAMDb BCEBOZMOICHBIE CUMYAYUU 83AUMHOCO PACNONIONCEHUS 08YX 00BLEKMO8
U UBMEHeHUe UX XAPAKMeEPUCMUK NPU COBMECHHOM OBUNCEHUU (CKOPOCHb, 8peMs, pAcCmosHue)
npu peuwleHuu 3a0ay Ha O08udCeHUe 08YyX 00beKmo8 Kax 8 OOHOM, MAaK U 6 NPOMUBONONONCHBIX
HanpasieHusIx;

®  UCCe0068amMb BCEBO3MOIICHbIE CUMYAYUU NPU PeuleHul 3a0ay HA OB8UJICEHUe NO DekKe,
PAaAccmMampusams pazuvie CUCHEMbl OMCcYéma,

®  peuwams pazHOOOPA3HbIE 3A0aYU (HA HACMUY,

®  peuwamsb U 0O0CHOBLIBAMb C80€ peuleHUue 3a0ay (8bl0enamb MAMeMaAmu4ecKyo 0CHOBY)
HA HAXO0JICOEeHUe Yacmu YUCLA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opoou,

®  0CO3HABaMb U OOBACHAMb UOCHMUYHOCIb 3A0AY PA3HBIX MUNOS, CEA3bI8AIOWUX MPU
genuyunbl (Ha pabomy, HA NOKYNKU, HA OBUICEHUE);, BbLOeNsiMb MU GEIUUUHbL U OMHOUEHUS.
MedHCOY HUMU, NPUMEHSMb UX NpU peuwlenuu 3a0ai, KOHCMPYUpO8amv COOCMBEHHble 3A0ayu
VKA3AHHBIX MUNOB.
B noBcegHeBHOI KU3HM U NP U3YyYEeHUH APYTUX MPEIMETOB:

® guldensamb NpU peuleHuu 3a0ay Xapakmepucmuku paccmMampueaemou 6 3adaue
cumyayuy, OmIuYHvle OM PealbHblX (me, om KOMOpbIX aOCmMpacuposanuch), KOHCMpPYUuposams
HOBble cumyayuu ¢ y4émom SMmux Xapakmepucmukx, 6 HACMHOCMU, NPU peuleHuu 3a0ay Ha

KOHYeHmpayuu, yyumasleams NjiOomHoCcnb eeuiecmea,
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®  pewiams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUsL PeAibHbIX CUMYayull, 6
KOMOPbIX He mpebyemcs MOUHbIU GbIYUCTUMENbHBIU Pe3VIbman,

®  pewams 3a0auu HA OBUICEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCEMbl OMCcYemd.
Harasanasi reomerpust
I'eomeTrpuueckue Gpurypoi

o [3enexkams,  uUHmMeEpNpemMuposamv U HpPeodpPazosvieamv  uHpopmayuro - 0
2eomMempuyeckux ueypax, npeoCmagieHHyI0 Ha YepmerHcax,

® uzoOpadcamev usyyaemvie Gueypbl Om PYKU U C HOMOWDIO KOMNLIOMEPHBIX
UHCIMPYMEHMO8.
N3mepeHus 1 BLIYMCICHUS

®  BLINOAHAMb USMEPeHUe ONUH, PACCMOAHUL, BEIUYUH Y2l08, ¢ NOMOWbBIO UHCIMPYMEHMO8
OJ1s1 U3MepeHUll OIUH U Y2l08,

®  GLIUUCTAML  NIOWAOU  NPSAMOY2ONbHUKOS, K8AOpamos, 00béMbl  NPAMOY2OJbHbIX
napannenenuneoos, Kyoos.
B noBceaHeBHOIM KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  GLIUUCTAMb PACCMOSHUSA HA MEeCMHOCMU 6 CHMAHOAPMHBIX CUMYAyusx, Hiowaou
VUACMKO8 NPAMOY20bHOU hOpMbl, 0OBLEMBL KOMHAM,

®  BBLINOAHAMb NPOCMeluUe NOCMPOEHUS HA MECIMHOCU, HeOOXOOUMbLE 8 PeAlbHOU HCUSHU,

®  OYeHUBAMb pazmepvl PeaibHbIX 00BLEKMO8 OKPYHCAIOUIe20 MUpQ.
HcTropust MaTeMaTHKH

o Xapaxkmepuzoeamsv 8K1A0 8bLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U

UHBIX HAYYHBIX obracmel.

Kpurtepun oueHk# 3HAHUI U YMEHUI yYalUXCH:

VYuuTtens OLIEHWBAET 3HAHUS U YMEHHS YUAIIUXCSI C YUETOM MX UHAUBHIYaTbHBIX 0COOCHHOCTEIA.

1. Conmepkanue U 00beM MaTepHalia, MOIJICIKAIIETO IMTPOBEPKE, ONMPEACIIICTCS MPOTPAMMOM.

2. OcHoBHBIMU (popMaMH TPOBEPKH 3HAHUNM M YMEHHUH YydYallMXCs MO MaTeMaTUKE SBISIOTCS
MMCbMEHHAsi KOHTPOJIbHAsL paboTa U YCTHBIN OMPOC.

3. Cpeau morpeniHoCTe BBIACIAIOTCS OMUOKY U HETOUETHI.

4. 3ajanHus A1 YCTHOTO ¥ MUCbMEHHOTO ONPOCa yYalIUuXCsl COCTOAT U3 TEOPETUYECKUX BOIIPOCOB U
3ajay.

5. OreHKa OTBETa ydallerocs Mpu YCTHOM M MHCHbMEHHOM OIPOCE MPOBOJUTCS MO MATHOATEHOM
CUCTEMeE, T.C. 32 OTBET BBICTABJISETCS OJHA U3 OTMETOK: 1 (T0X0), 2 (HEeyJOBIETBOPHUTEIHHO), 3

(YIOBIIETBOPUTEIHHO), 4 (XOpOIIIO0), 5 (OTIUYHO).
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6. YuuTenb MOXKET MOBBICUTh OTMETKY 33 OPUTMHAIBbHBIA OTBET HAa BOIPOC WJIM OPUTMHAIBHOE
peuieHue 3a1a4u, KOTOPbIE CBUIACTEIBCTBYIOT O BBICOKOM MAaT€MaTU4YECKOM PAa3BUTHUH y4YallErocs,
3a perleHue Oojiee CIIOXKHOM 3aJaud MM OTBET Ha OoJjee CIIOKHBIM BOIPOC, MPEATI0KEHHbIE

ydqameMycsa JOIOJHHUTCIBHO MTOCJIC BLINIOJIHCHUA UM SaI[aHI/II\/JI.

Obmas kaaccupukamus omMmnoOOK.

[Ipu oneHKe 3HAHWH, yMEHUH W HABBIKOB OOYYAIONIUXCS CICAYET YUUTHIBATh BCE OMIMOKH (IpyObIe
U HerpyObI€) U HEOUETHI.
I'pyObiMu cuuTaroTcsi OIIMOKM:

- HE3HAHUE OMPEEICHUSI OCHOBHBIX TOHSTHH, 3aKOHOB, IMPaBWJI, OCHOBHBIX ITOJIOKEHUN
Teopuu, He3HaHue ¢GOpMyn, OOMIEMPUHATHIX CHMBOJIOB OO0O3HAYCHWH BETWYWH, CAMHHUI] HUX
U3MEPCHUS;

- HE3HaHWE HAUMEHOBAHUN €TMHUI] U3MEPCHHUSI;
- HEYMEHUE BBIJICINTh B OTBETE TJIABHOE;
- HEYMEHUE TPUMEHATH 3HAHUS, AITOPUTMBI JUTSI PEIIICHUS 3a/1a4;
- HEYMEHHE JIeJIaTh BBIBOJIBI M 0000IICHNS;
- HEYMEHHE YUTATh U CTPOUTH IPaUKH;
- HEYMEHHE IM0JIb30BaThCs EPBOUCTOUHUKAMHU, YIEOHUKOM U CIIPABOYHHUKAMU;
- MOTepsi KOPHS UM COXpaHEHHE TOCTOPOHHETO KOPHS;
- oTOpackIiBaHuEe 0€3 0OBSICHEHUH OJTHOTO U3 HUX;
- paBHO3HAYHbIC UM OIINOKH;
- BBIYHCIUTENbHBIE OMIMOKU, €CIIM OHU HE SBIISIOTCS OMUCKOM;
- JIOTUYECKUE OIMIMOKH.
K Herpy0bIM ommbOkam cieayer OTHECTH:

- HETOYHOCTh (POPMYIHPOBOK, OMpPENEICHUN, MOHSTHUN, TEOpHil, BBI3BAHHAS HEMOJIHOTON
O0XBaTa OCHOBHBIX MPHU3HAKOB OINPEAETSEMOr0 TMOHATUS WIM 3aMEHOH OJHOTO - JIBYX M3 3THX
MPU3HAKOB BTOPOCTEIIEHHBIMH;

- HETOYHOCTb Ipaduka;

- HEpalMOHAIbHBIA METOJI PEUICHUS 33Jaud WJIM HEJOCTAaTOYHO IMPOJyMAaHHBIM IUIaH OTBETa
(HapylIeHue JIOTUKH, TTOJIMEHA OT/IEIbHBIX OCHOBHBIX BOTIPOCOB BTOPOCTENIEHHBIMHU);

- HEepalMOHAIbHBIE METOIBI PAOOTHI CO CIIPABOYHOM M IPYTOU JTUTEPATYpPO;

- HEYMEHHUE pelliaTh 3a7a4u, BHIOIHSITH 3a/1aHus B OOIIIEM BHIE.

Henoueramm sBistoTCSA:
- HepalMOHAIbHBIE PUEMBbI BHIYHCICHUHN U TPE0Opa30BaHMUIA;

- HeOpe)KHOe BBINOJIHEHHUE 3aMUCeH, YepTexeil, cxeM, rpaduKoB.
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OueHka NMCbMEHHBIX KOHTPOJIBHBIX Pa00T yUalIUXCs:

Ouyenka «5» cmasumcs, eciu:

* paboTa BBIMOJIHEHA TIOJHOCTHIO;

* B JIOTHYECKHUX PACCYXKJICHUAX U 000CHOBAHUM PEIICHHS HET MPOOEJIOB U OMIHUO0K;

* B PCIICHUU HET MaTEeMaTHICCKUX OMIMOOK (BO3MOKHA OJIHA HETOYHOCTbD, OTIUCKA, HE SIBJISIOIIASCS

CJIEICTBUEM HE3HAHUS WM HENOHUMaHUs y4eOHOTO MaTepuana).

Oyenka «4» cmasumcs, eciu:

* paboTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHME IIarOB PEUICHUS HEJOCTATOYHBI (€C/IM YMEHHE
000CHOBBIBATh PACCYXACHUS HE SBIISJIOCH CIIEUATIbHBIM 0OBEKTOM IIPOBEPKH);

e JIOMyIIEHa OJHa OIIMOKa WJIM JBa-TpU HEJOYeTa B BBIKJIAJIKAX, PUCYHKax, uyepTexax WU

rpadukax (eciu 3T BUJIbI paOOTHI HE SBIISITUCH CIIEITUATBHBIM 00OBEKTOM TTPOBEPKH ).

Ouyenxa «3» cmasumcsi, eciu.:
* JOMyIIeHBI OOJiee OAHOW OMMOKW WM Oojiee ABYX-TpeX HEAOUYETOB B BBHIKIAIKAX, PUCYHKaX,

yepTekax Wwin rpadukax, HO ydanuuics BiaaeeT 00s13aTeIbHBIMU YMEHHUSIMH 10 TIPOBEPSIEMON TEME.
Ouenxa «2» cmasumcs, eciu:

* JIOMYIIEHBI CYIIECTBEHHBIC ONTMOKHM, MOKA3aBIIME, YTO yYaIlUHCsS HE BiaeeT 00s3aTeIbHBIMHU

YMEHUSIMH TI0 TAaHHOM TE€ME B MOJHON Mepe.

IIpuMepHbIe KPpUTEPUH OLIEHOK B 3aBUCMMOCTH OT 00beMa BbINIOJIHEHHOH PadoThI

O0neM Memnee 60 % Or60% m075% | Ot 76% 1o 89% Ot 90% no 100%
BBIIIOJIHEHHOU

paboThI

OreHka 2 3 4 5

Ouemca BBINOJIHEHNS TECTOBBIX 3aIaHUM

Z[J'ISI BBICTABJICHU OTMCTOK 3a TCCTUPOBAHNUEC MOKHO BOCIIOJIB30BATHCA Ta6J'IHI.[efI HepecqéTa:

Yucno 3aganuii B | OLUEHKHU

TecTe @2» B3» «y «S»
5 MeHee 3 3 4 5
6 3 " MeHee 4 5 6
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7 4 u meHee 5 6 7

8 5 u meHee 6 7 8

9 5 1 MeHee 6 7,8 9

10 6 u MeHee 7 8 9,10

11 6 1 MeHee 7.8 9 10,11

12 7 1 MeHee 8 9,10 11,12

13 8 1 MeHee 9,10 11,12 13

14 9 u mMeHee 10,11 12,13 14
15-16 9 1 meHee 10 11,12,13 14,15,16
18 11 u meHee 12,13 14,14,16 17,18

24 15 u meHee 16,17,18 19,20,21 22,23,24
30 19 u meHee 20,21,22,23 24,25,26,27 28,29,30

OuneHka yCTHBIX OTBETOB 00Y4YaIOLIMXCH M0 MaTeMaTUKe

OTBeT OlIEHUBAETCA OTMETKOM «5», €CJIN YYEHUK:
. MOJIHO PAcKpbUI COJiepKaHuEe MaTepuala B 00beMe, IPeIyCMOTPEHHOM IIPOTrpaMMOoii
1 y4eOHUKOM;
. W3JI0KUIT MaTepuajl TPaMOTHBIM SI3bIKOM, TOYHO HCHOJBb3ys MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY, B OIPEJEIIEHHOM JIOTUYECKOH MOCIeI0BATEIbHOCTH;
. MIPaBUJIBHO BBIMOJHUII PUCYHKH, YEPTEKH, IPaQUKH, COMTyTCTBYIOIINE OTBETY;
. MoKa3ajl yMEHHE WILIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHU MpPUMEpPaMH, MPUMEHSTh
€€ B HOBOUM CUTYyallMH MPU BBITOJIHEHUU IPAKTUYECKOTO 3a/1aHNUS;
o MIPOJIEMOHCTPUPOBAT 3HAHUE TEOPUHM paHEE HU3YUYEHHBIX COMYTCTBYIOIIUX TEM,
c(OpMUPOBAHHOCTh U YCTONYMBOCThH UCMOJIb3yEMBIX ITPH OTBETE YMEHHI U HaBBIKOB;
o OTBEYaJ CaMOCTOATEIbHO, 0€3 HABOSAIINX BOMPOCOB YUUTEIS;
o BO3MOXHBI OJIHA — JIB€ HETOYHOCTU NPU OCBEIIEHUU BTOPOCTEIEHHBIX BOIPOCOB
WJIU B BBIKJIQJIKaX, KOTOPbIE YUEHHK JIETKO UCIPABHII MOCJIE 3aMeUYaHusl yUUTEN.
OTBeT OlIEHUBAETCS OTMETKOI «4», €ClH yIOBJIETBOPSET B OCHOBHOM TpPEOOBAHUSM Ha OLIEHKY

«5», HO IIpHU 5TOM UMECT OANH U3 HEAOCTATKOB:

® B HU3JIOXKCHUU JOIYIICHBI HeOOIbIINE Hp06eJ'ILI, HC HCKAa3suBHICC MATEMAaTUYCCKOC

COJACPIKaHNUC OTBLCTA,

® JIOIYIICHBI OJWH — JBAa HEAOYETa IIPpH OCBCIICHHU OCHOBHOI'O COACp>KaHUs OTBETA,

HCIIPABJICHHLIC MTOCJIC 3aMCYaHUA YUUTCIIA,
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® JlomylleHbl OmuOKa WM OoJjiee ABYX HENOYETOB  IMPH OCBEUIEHUH BTOPOCTEHEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIC MOCIIE 3aMEUaHUs] YUUTEIIS.
OT1MmeTKa «3» CTaBUTCS B CICAYIOUIUX CIIydasiX:

. HETIOJHO PACKPBITO COJACpIKaHUE MaTepuaia (Coaep:KaHue u3JI0KeHo ¢hparMeHTapHoO,
HE BcerJa IOCIEA0BaTeNbHO), HO  MOKa3aHO  o0miee MOHMMaHHEe  BOMpoca U
MPOJIEMOHCTPUPOBAHBl YMEHHS, JOCTATOYHBIC JUIsI YCBOEHHS IMPOTrpaMMHOTO MaTepuaia
(ompenencabl «TpeOoBaHUSAMH K MaTEMaTHYECKOW MOJITOTOBKE OOYUYAIOIIUXCS» B HACTOSIICH
MporpaMMe Mo MareMaTHuKe);

. MMEJIMCh 3aTPYAHEHUS] WX JIOMYIIEHbI OIMMOKK B OMpPEACNIEHUA MaTeMaTH4YeCKOM
TEPMUHOJIOTUH, YepTeXKaX, BBIKIAJAKAX, HCIPABJIECHHbIE TOCIE HECKOJBKUX HAaBOSAIINX
BOIIPOCOB YUHTEJIS;

. YYCHHK HE CIIPABUJICS C TPUMEHEHNEM TEOPUHU B HOBOW CHUTYallMH TIPH BBITIOJTHEHUH
MPAKTUYECKOTO 3a/JaHMs, HO BBITIOJHIII 33/IaHUsI 00s13aTETLHOTO YPOBHS CJIIOKHOCTH TI0 JIAHHOH
TeMe;

. MpU JOCTAaTOYHOM 3HAHWU TEOPETUYECKOTO MaTepuaja BBHISBIIEHA HEI0CTaTOYHAs
c(OpMUPOBAHHOCTh OCHOBHBIX YMEHHI U HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CICIYIONIUX CIydasX:

®  HE PacKpbITO OCHOBHOE COJepaHhe yueOHOro MaTrepuara;

e  OOHApY)KEHO HE3HAHHWE YUYEHHUKOM OOJIbIICH MM HanboJiee BaXXHOM 4acTH y4eOHOTO

Marepuania;

e  JIONYIICHHI OMKUOKU B ONPECIICHUN MOHITUM, IPU UCIIOJIB30BAHUN MAaTEMaTHUECKON

TEPMHHOJIOTHH, B PHUCYHKax, 4depTekax wiu rpadukax, B BBIKJIAJKaX, KOTOpbIE He

HCIIPABJICHBI ITOCJIC HCCKOJIbKUX HABOOAIIUX BOIIPOCOB YUUTCIIA.
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COJEP)KAHUE YYEBHOTI'O ITPE/IMETA

Conepxanue y4eOHOTO pasjelna

Ne | Ha3Banue rnas Koun-Bo ITpoBepounsle padotsl (II),

/11 4acoB Teopernueckre OCHOBBI tecthl (T), KOHTpOJBHBIE
paboThI (K/p),
pedepaTuBHEbIE,
UCCIIEIOBATENbCKHE "
MIPOEKTHbIE pabOTHI U AP

1 |2 3 4 5

5 kace

B s10i1 rnaBe GopmHpyrOTCSI HEKOTOPBIE OOIIME MPEICTaBICHUS O JIMHUU
(3aMKHYTOCTB, CaMoOIlepecedyeHre, BHYTPEHHssI oOmactb W Ap.). Ydammmcs | [1-1. Jlomanas.
1 I'nasa 1. JIunuun 8 MpeyIaraloTes 3aJlaHus Ha pacro3HaBaHue JUHUN U X n3oopaxenue. [Ipu stom | [1-2. Okpy>KHOCTS.

3aJadyyd Ha I/I306pa}KCHI/Ie noapasaciIroTCd Ha [ABa BHAA: BBIYCPYHMBAHUC

HEKOTOpPO KOH(pUTrypanuu MO ONHCAHUIO M BOCIPOM3BEACHUIO 3aJaHHOMN
koHpurypauuu. Oco0oe BHHMaHHME YIENAETCS TMPSAMOM U OKPY)KHOCTH.

Breimonnss YIIpaXXHCHUA, Yydamuecsa  BCTPEHYAOTCA C KOH(bI/Il"ypaI_[I/IHMI/I,

coJiepXKallluMK JBe M Oosiee NMpsIMBIX, JIB€ U Oojee OKPYXKHOCTEH, mpsimble U
OKPY>KHOCTH.

B nanHON r1yaBe mpenacTaBIeHMs O (UIypax, CBSI3aHHBIX C MPSMOH,
JOTIOJHSIFOTCS. M PACIIMUPSIOTCA: BBOJATCS TOHATHUSA

«Iya» MW «JIoMaHas».

Yyamuecs HaxoaaT JMUIAHY JIOMaHOI\/’I, pacCTosIHUC MECIKAY ABYMS TOYKaMU, KPOME

Tect 1. JIunnn

[IpumepHbIe TEMBI
pedepaTUBHBIX,
HCCIIEI0BATEIbCKUX u
MPOEKTHBIX PaboT:
«Bc€, uro g 3HaAWO O
bpakranax»,  «EIUHUIBI

JJIMHBI Y pa3HbIX HApOIdOB»

u Jp.
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TOT'0, OHM BCTPEYAOTCS C 3a7a4€H ONIPEACIICHUs JUIMHBI KPUBOM.

I'nmaBa 2.

HarypanpHbie uncia

13

N3noxxenne matepuana HAYMHAETCS C COIIOCTABIEHUS PUMCKON HyMepaluu

U JICCITUYHOM CHUCTEMBI CUUCICHHUS. ITO TIO3BOJIsIET 0O0Jiee  BBIMYKIIO
MPEACTaBUTh OCOOEHHOCTH 3alUCH YMCE B JECATUYHOM CHCTEME, MOTICPKHYTh
MPEUMYIIECTBA MO3UIIMOHHON HyMepaluu, a TakkKe CO31aTh JJIs JAHHOW TEMBI
CBOETO POJia UCTOPUKO-KYIbTYPOJIOTHUECKHI (POH.

N3 kypca HayainbHOM WIKOJIBI YYalUMCS W3BECTHBI QJITOPUTMBI UTEHUS U
3alUCH  HATypaJbHBIX 4YHCEeN. 3ajada JaHHOTO  dTama  COCTOWT B
COBEPIIICHCTBOBAHUH 3THUX HABBIKOB, B 00Y4eHUH padboTe ¢ OONBIIMMH YUCITAMH,
COJIEpXKAITUMHU KJIACChl MUJUIMOHOB W MWJIJTUAP/IOB. YdYalluecs 3HaKOMSTCS CO
CBOWMCTBAMH HATypaJbHOTO Psi/ia, Y3HAIOT O BO3MOXHOCTH HM300PaKCHHS YUCENT
TOYKaMH Ha TPSIMOM, MPH 3TOM KOOPJMHATHAs TMpsiMas MpU3BaHa WTPaTh POJb
HarJISIAHOW OTIOPHI MPU PEIICHUH 3a7]a4 Ha CPAaBHEHUE U YIIOPSI0YUBAHUE YHCEIT.

B sTo#i rinaBe mos0KEHO HAYAI0 M3YYEHHUIO JBYX HOBBIX JUIS YYaIIUXCS
paznenoB Kypca martematuku. [Ipexnae Bcero 3to pasaen «llpubmkenus u
oneHkn». PaccMmarpuBaercs Bompoc 00 OKPYIJICHWH HaTypajdbHBIX YHCEN,
BBOJIATCSA TaKW€ TEPMHUHBI, KaK «IPHOJIHKEHUE C HEIOCTaTKOM» U
«IPUONMKEHUE C U30BITKOMY», 000POT peUH «IPUOIMIKEHHE C TOUHOCTBIO JI0...)».
Kpome Toro, 3aecb HauyMHaeTcs UW3y4eHHE KOMOHMHATOPHUKH. Ydariuecs
3HAKOMSTCS C €CTECTBEHHBIM U JOCTYIHBIM JIETSIM 3TOTO BO3pacTa METOJI0M
peleHrss KOMOMHATOPHBIX 3a/1ad MyTEM mepedopa BCeX BO3MOXKHBIX BapUaHTOB
(komMOMHaIU). DTHM METOJOM YIOOHO TMOJB30BaThCS B TeX CIydasx, KOTIa

YUCJIO BapUAHTOB HCBCIIMKO. B kauecTBe cHnennaabHOIO HpI/IéMa nepe6opa

I1-3. 3anuck HaTypalbHBIX
quCel.

[1-4. CpaBHeHue uncen.

I1-5. Koopannatnas
npsiMast.

Tect 2. HarypanbHbie
YHCIIa.

K/p Nel. HarypanbHbie
yucia. JInanm
[IpumepHbIe TEMBI
pedepaTUBHBIX,
HCCIIEIOBATENbCKUX U
MPOEKTHhIX paboT: «M3
UCTOPUU HaATYypaJbHBIX

qHuCcen, «PumMckue quciay,
«Pa3znnuHbie CHCTCMbI

CUHHCJICHUA» U AP.
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paccMaTpuBaeTcs JIEPeBO BO3ZMOKHBIX BAPUAHTOB.

Cucrema ynpaxHeHUH y4eOHHKA, MOMHMO JOCTHIKEHUS OCHOBHBIX IICIICH,
0003HAYCHHBIX BBINIC, IO3BOJISCT TAKXKE BCIIOMHHUTH EIMHHIBI W3MEPEHUS
BEJIMYMH (JJTMHBI, MacChl, BPEMCHH), COOTHOIICHUS MEXay HHUMH. [[pyras
OCOOCHHOCTH psiJia YIPAXHEHUH — ATO WCIOJb30BaHUE OYKBEHHOW CHMBOJIMKHU
JUTsl 0003HAUEHUS YUCEN, KOTOPOE YCUIIMTCS 10 Mepe MPOABMKEHHS 10 Kypey. U
HaKoOHeI], em¢ OJHOW Ype3BbIYaiHO BaXHOW OCOOEHHOCTBHIO CHCTEMBI
YOPOKHEHUH SIBJISIETCS. CHCTEMAaTHYECKOE M TOCJIENOBATEIbHOE BKIIOUEHHUE
3aJlaHUH, TIPH BBIIOJIHCHWH KOTOPBIX yYalluecs JOJDKHBI —PacCyXJaTh,
000CHOBBIBATh, MOSICHATH CBOM JCHCTBHS. VHBIMH CIIOBaMH, B COJIEP>KaHUU

JTAHHOMW TJIaBbI 3aJI0KEH OOJIBIION MOTEHIMA JJIsl Pa3BUTUS MBILUICHUS U peun

y4Yanuxcsl.

I'naBa 3. JlelicTBus C
HaTypaJbHBIMU

qucCJjiaMu.

22

OCOOCHHOCTBIO HBJIOKEHHUSI Marepuanga B Kypce SBISETCI COBMECTHOE
paccMOTpeHHEe TPSAMBIX W OOpaTHBIX OIEpaluid HaJ YHCIaMH: CIIOXKEHUS H
BBIYMTAHUS, YMHOKCHHSI M JCIICHUsI. ITO IEJIeCO00pa3HO M BO3ZMOYKHO MOTOMY,
YTO Yy YYalIUXCS YK€ UMEETCA JOCTATOYHBIN OIBIT BBIMOJHEHUS 3TUX JECHCTBUH,
a OJIHOBPEMEHHOE MX PACCMOTPEHHE IO3BOJISICT JIYYIE YSICHUTh B3aUMOCBS3b
NPSAMBIX U OOPaTHBIX OTIEpaIUii.

B 10 e BpeMs oTpabOTKa HABBIKOB BBINOJHEHUS apU(PMETHUISCKUX
JEUCTBUM C HATypaJbHBIMM YHUCJIAMH IMO-TIPEKHEMY OCTAa€TCS BayKHEWIIEH
nenbto. Jlns e€ JocTwkeHus B Y4eOHUKE COAECPKUTCS JOCTATOYHOE YHCIIO
3afaHuid. WX cinenyer MCHoJsib30BaThb B TOW CTENEHM, KOTOpas OIPENeseTCs
pealbHbBIM  YPOBHEM  BBIYMCIMTEIBHOM TOATOTOBKH  JETEH.

IIpu >TOM

I1-6. CrnoxeHue u
BBIYHTAHHE.

I1-7. CrnoxxeHue n
BBIYHTAHUE: pernieHue
3a1a4.

I1-8. YMHOXKEHHE u
JIeJICHHE.

I1-9. VYMHOXKEHHE u

ACJICHUC: PCIICHHUC 3a/1a4.

I1-10-11. [lopsimox
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npeyiaraeMple yIpaxHeHHs BecbMa pa3zHooOpasHbl. Cpein HUX €CcTh M Takue,
KOTOPBIE JAIOT BO3MOKHOCTh OIYTUTh TAPMOHMIO YHUCEJl, YBUAETh Ty WU UHYIO
3aKOHOMEPHOCTD.

[IpyHIMOMATBHO HOBBIM MaTEpUAIOM JJISl y4YalIUXCs SIBISAIOTCA MPUEMBI
OPUKUAKM M OLEHKU pe3ysibTaTa BBIUMCICHUN (Hampumep, OIpeAeIcHue
BBICIIETO pa3psiga pe3yibTaTa, OLeHKa pe3yibTaTa CHU3Y WIH CBEpPXY), a TaKkKe
HEKOTOpbI€ MPUEMBI MPOBEPKH MPABUIBHOCTHU BBINOJHEHUS apU(PMETHUECKUX
nercTBuil (Hampumep, omnpezaeneHue HUGpPbl, KOTOPOH JOJIKEH OKaHUYMBATHCS
pe3ynbTar).

Ota nuHUA OyIeT MOCIeNOBaTEeNbHO MPOJOKEeHa B 5 W 6 Kiaccax MpHU
M3Y4YeHUU ApoOed M palHroHalIbHBIX 4YHceld. OBJaJeHue COOTBETCTBYIOIIMMH
YMEHUSIMH YPE3BBIYANHO Ba)XXHO C TOYKH 3PEHHUS MHTEIUIEKTYAJIbHOTO Pa3BUTHS
IIKOJIbHUKOB JUISl BBIPAOOTKM MPHUBBIYKA K CAMOKOHTPOJIO M (OPMHUPOBAHUS
aJICKBATHBIX JIJIS1 TOM 1I€JIM HAaBBIKOB.

PenieHne KOMIUIEKCHBIX NPUMEPOB Ha BCE JEWCTBUS C HATYpaJbHBIMU
YUCJIaMU TI03BOJIAET 3aKPEIUTh YMEHHUE YCTAHABIMBATh MPABWIBHBINA MOPSIOK
JneicTBUi. BBOOUTCA HOBOE MOHATHE «CTENEHb YHWCIA» MW BBIYMCISIFOTCS
3HAUEHMs BBIpAXKEHUH, coaepkauux creneHu. [Ipoaoikaercs pa3BuTue yMeHuUs
pemiath TEKCTOBbIE 3anadyn  apudmernyeckum crocodboM. CrenuanabHOe
BHUMAaHHE YJEJISIETCS PELICHUIO 3a]]a4 Ha IBU>KCHHE.

B Xoze BBINONHEHMs yNpa)KHEHWH ydalllMecs BOBJIEKAIOTCS B CHTyallUHd W3

peanLHoﬁ KHU3HHU, Tpe6y10u11/Ie MNPUMCHCHUS TTOJTYUYCHHBIX YMCHI/Iﬁ

JICICTBUI B BBIUYUCJICHUSIX.
[1-12. Crenensp uuncina.
I1-13. 3amgauun Ha
JIBIDKCHHE.

[1-14. 3agaum Ha ABMIKCHHE
O PeKe.
Tecr 3. [lehictBus C
HaTypaJbHBIMU YUCIIAMHU
K/p Ne2. [leiictBust ¢
HaTypaJbHBIMU YUCIIAMH.
IIpumepHsbIe TEMBI
pedepaTUBHBIX,
HCCJIEI0BATEIIbCKUX u
MIPOEKTHBIX pabor:
«OCOOEHHOCTH  JABMKCHUS
o peKe», « Ot
pa3HOOOpa3HbIC 3a7a4d Ha

JABHXKCHHEC» U OP.

OcHoBHOE COJACPpIKaHUC I'J1IaBbI CBs3aHO C pacCcMOTpCHUEM
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[IEPEMECTUTENBHOIO M COUYETATEIHOTO CBOMCTB CIIOXKEHMS M yMHOXeHus, a | [1-15. Hcnonb3oBanue
I'maBa 4.112 TaK)K€ PaCIpPEIEIUTEIBHOIO CBOMCTBA YMHOKEHHMS OTHOCUTENIBHO CIIOXKEHUA. | CBOMCTB ~ JACUCTBUH  IIPU
Hcnons3oBanue IlepemecTuTenpbHOE W COYETATENBHOE CBOMCTBA M3BECTHBl Y4JallUMCA W3 | BBIYHACICHUSX.
CBOWMCTB  JICHCTBUU HAYaJIbHOUM MIKOJbl. HOBBEIM Ha 3TOM JTame siBisieTcs BBelneHUe 0000méHHBIX | [1-16. Pemenue 3amau Ha
P BBIYMCIICHUAX CBOWCTB, KOTOpBIE CPOPMYIHPOBAHBI B BHJIE MPABHII MPEOOPa30BAHMS CyMMBI U | 9acTH.
npousBeaeHud. C pacnpelnenuTeabHbIM CBOMCTBOM yuamiuecs: BcTpewatoTcs | [1-17. Pemenuwe 3amau Ha
BriepBble. [loka3piBaeTcs €ro npuMeHeHue AJs IpeoOpa3oBaHus MPOU3BEACHUS B | ypaBHUBAHHUE.
CyMMY U Ha000pOoT. MOTHBHUPOBKOM J71s1 TpeoOpa3oBaHus BeIpakeHuil Ha ocHOBe | Tect 4. Hcmonb3oBanue
CBOWCTB JACWCTBUM CIY)KUT BO3MOKHOCTh PALIMOHATIM3AMY BEIYMCICHU. KpoMe | CBOMCTB  EHCTBUM  NpH
TOT0, B TJIaBY BKJIIOYEHBI (PparMeHThl, MOCBSIIEHHbIE 3HAKOMCTBY C HOBBIMH | BBIYMCIIEHUSX
TUINIAMU TEKCTOBBIX 3aJ1a4 (3aJlauM Ha YacTU U 33/1a4d Ha YpaBHUBAHMUE).
Martepuan 1aHHOM I1aBbl COJEPKUT JIBa CMBICIIOBBIX OJI0Ka.
[TepBrIil U3 HUX CBSI3aH C BBEACHUEM HOBOM i ydamuxcsi reomerpudeckon | [1-18. Yrisi.
I'maBa 5. Yroer um |9 (burypbl, KOTOpOH SBISETCS yroji, U CBA3aHHBIX C HEW MOHATHH (BUABI yriioB, | TecT 5. Yol u
MHOT'OYTOJIbHUKH U3MepeHue YrioB). Yuyamuecs y4aTcsl H300paxarb Yribl, 0003Ha4aThb HX, | MHOTOYT'OJIbHUKH.
pacro3HaBaTh B Pa3IMYHBIX MoOJokeHHsAX. OmHuM W3 BaxkHewmmx ymeHud, | K/p Ne3. Hcnoss3oBanue
KOTOPBIM OHH JIOJDKHBI OBJIAJIETh HAa 3TOM CTaJAUU 0O0yUeHUs, SIBISETCS CPaBHEHUE | CBOMCTB  JIEHCTBUH  mpu
yriaoB. PopMupyeTrcsi 3TO YMEHHUE HAa OCHOBE MPAKTUUYECKOTO JCHCTBUSA - | BBIUMCIEHUAX. YIVIBL U
HAJIOXKEHHs YIJIOB Jpyr Ha apyra. Kmaccudukaimus yrioB MpOBOJUTCS 4Yepe3 | MHOTOYTOJbHUKH.
CpaBHEHME C HamOoJee YacTO BCTPEUAIOUIUMCS B OKpYXKawlleM Mupe npsMbiM | [IpumepHbie TEMBbI
YIJIOM: Yroj, MEHBIIHUH NPsSMOro, SBISETCS OCTPbIM, OOJBIIMI MpsAMOro, pedepaTUBHBIX,
TynbIM. M3MepeHue yrioB sBISETCS Ul y4alllUXCS HOBBIM BHJOM H3MEPEHMM, | HCCIEN0BATENbCKUX U
KOTOPBII 3HAKOMHT MX C YIJIOBOM MepOi M HOBBIM M3MEPUTENBHBIM MPUOOPOM - | IPOEKTHBIX  paboT:  «U3
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TPAHCIIOPTUPOM.
Bropoit Omok conepxaHHS CBSI3aH C MHOTOYTOJIBHUKAMH U COJEPKUT
MaTrepual, 4aCTUYHO 3HAKOMBIM Yy4alluMCs W3 HA4aJlbHOM IIKOJBL Tenepp um
NPEACTOUT PACIIMPUTh CBOM TMPEICTABICHHUS 00 yXe 3HAKOMBIX (HUrypax,
YCBOUTH CBSI3aHHYI0O C HHMMHM TEPMHHOJOIHIO (BEpLIMHA, CTOPOHA, YIOJ
MHOTOYI'OJIbHUKA, JWaroHajb), HAY4YUTbCA «BHJAETb» HUX B 00Jee CIOXKHBIX
KoH(purypauusx. OTpe3ok U yrojl 37eCh - 3JIEMEHTbl MHOIOYroJIbHHKA.
VYyamuecss ydarcss u3o0pakaTb MHOTOYIOJIBHUKU C 33JaHHBIMU CBOMCTBaMHU Ha
HEJIMHOBAHHOM U KJleT4aToil Oymare, 0003Ha4aTh UX, HAXOJAUTh MEPUMETP.

B yuebHuKe paccmaTpuBarOTCsl YIJIbI, MEHblLIUE pa3BépHyToro. OnHako
yroJl MHOTOYTOJbHUKAa MOKET ObIThb W OoJbllle pa3BEPHYTOro (HEBBIMYKIbIE
MHOTOYTOJIbHUKH). BHUMaHME ydalmuxcsi Ha 3TOM HE aKLEHTHPYeTCs, TaK Kak
HEBBIIIYKJIBIE MHOTOYTOJIbHUKN BCTPEYAIOTCSA HA PUCYHKAX JIUIIb JJIS CO3JaHUS
0oJiee TOJHOTO MPEICTABICHHUSI O MHOTOYIOJIbHUKAaX, HO HUKaKas MpaKkTH4ecKas

pa60Ta C HUMHM HC ITPOBOANUTCA.

UCTOpUU
MHOTOYI'OJIbHUKOBY,

«IIpaBuiibHBIE

MHOT'OYT'OJIbHUKH» U JP.

I'maBa 6. /lennmocThb

YHUCCII

15

OTa rIaBa - 3aBepma10Hm171 OTall B U3YUCHHUHN HATypaJlbHBIX YHCCII. 3z[ec5
paccMaTpuBarOTCs 3JICMCHTAPHBIC IIOHATHA TCOPUN ACTITUMOCTH. Ot NpeaAbIAYITHUX
IJ1IaB 3TOT MaATCpHall OTINYACTCA TEM, YTO OH COICPIKHUT 3HAYUTENBHBIA 00BEM
TCOPCTUIYCCKHUX CBCHCHHﬁ, HX OCBOCHHC IIPpCACTABIIACT [JISI  ydallIHUXCA
OHpe,Z[eJ'IéHHLIe TPYAHOCTH. B 10 xe BpEM: Y yUaAlIUXCA IMOABIIACTCA XOpOIlIasa
BO3MOXXHOCTb HpI/IO6peCTI/I OIIBIT TPOBCACHUA HCCIOXHBIX JOKa3aTCIIbHBIX

paccymneHHﬁ. Henp3s taxoke YIIyCKaThb U3 BUAY TO O6CTOHTCJ’IBCTBO, YTO YUCHUC

I1-19. Jenmurenu u
KpaTHbIE.

I1-20. [Ipusznaku
JIETTUMOCTH.

Tect 6. JIeTMMOCTD YHncCel
[IpumepHsbie TEMBbI
pedepaTuBHBIX,
HCCIIEI0BATENIbCKUX u
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O LEIBIX YUCIAX - HEHCYEPIIAEMOE IIOJIE Ul MAaTEMaTHYECKUX HMCCIEAOBAHMM,
KOTOpbIE BEKaMH MPUBJIEKAIN OOJIBIINX YUYEHBIX. 3J1ECH €CTECTBEHHBIM 00pa3oM
BO3HHUKAIOT 3a/1a4M, KOTOPBIE 110 CBOEMY COJCPXKAHUIO, 10 IOCTAHOBKE BOIIPOCa
INOHATHBI JlaKe MJIQJIIMM LIKOJIbHUKAaM. HekoTopsle M3 HHX, €CTECTBEHHO, B

aIalITUpOBAHHOM BUC NNPCACTABJICHLI B HpaKTH‘IGCKOﬁ qacTHu HaHHOﬁ TJIaBBbI.

IIPOEKTHBIX padoT: «Tak au

\Z MPOCTHI MIPOCTHIE
quciay, «Ipusnaku
JeTUMOCTH», «UeTHble U
HEUYETHBIC qucliay,
«Benukwuit MaTeMaTHK

Oparochen» u ap.

I'maBa 7.
TpeyronbHUKH u
YETBIPEXYTOJIBHUKH

10

B oroit rnmaBe ywammecss yriiyOJSIFOT CBOM 3HAHUSA O TPEYroJIbHUKAX WU
YETBIPEXYTOJIbHUKAX: OHU 3HAKOMSITCS C KIACCU(PUKAIMUSIMU TPEYTrOJbLHUKOB TI0
CTOpPOHAM H yTjaM, CO CBOMCTBaMHU PaBHOOEIPEHHOTO TPEYrOJbHUKA, a TAKKE CO
CBOWCTBAMH MPSIMOYTOJIBHUKA.

31ech ke BBOJIUTCS IOHATHE PABHBIX (PUTYp. 3aMETUM, UTO Yy YUaIlIUXCS yxKe
€CThb MHTYUTUBHOE MpEACTaBlIeHUE 0 paBHbIX ¢urypax. OHO cpopMHUPOBAIOCH B
XOJIe BBIMIOJIHEHUS TaKUX 3aJaHuil, Kak BbIpe3aHue ¢uryp wu3 Oymaru,
nepeyepuruBaHue GUrypsl MO KIETKaM KBaJpaTHOW ceTku U T. 1. [Ipu aToM peub
I1JIa O TIOCTPOEHUH «TaKOH ke (UTYphI, KaK JaHHAsS», O BBIPE3aHUH OJMHAKOBBIX
¢uryp. Temepp HHTYUTHBHBIC TMPEACTABICHUS y4allUXcs 0000IIal0TCs U
CUCTeMATU3UPYIOTCS. BBoAUTCS TepMUH «paBHbIE GUTYPBD U PA3bACHSAETCS, YTO
TaK Ha3bIBAIOT (PUTYPHI, KOTOPbIE MOTYT OBITh COBMEIIEHBI IPYT C IPYTOM IMYTEM
HAJIOKEHHUsI. DTO MOHATHE KOHKPETU3UPYETCS MO0 OTHOUIEHUIO K YK€ U3BECTHBIM
¢dburypam: oTpe3kam, yriiaM, OKpy>KHOCTSIM H T. 1.

JluHug W3MEpeHHs TEOMETPUYECKUX BEIMYMH MPOJOJIKAETCS TEMOM

«Ilmomanp (I)I/Il"ypbl». W3 HayaabHOM IIKOJIBI yqalmumMceda H3BECTHO, KakK HalUTH

I1-21. [IpAMOYTrOJIbHUKH.
[1-22. TpeyroabHUKH.
I1-23. [Tmomaay.

Tectr 7. TpeyroJbHUKH H
YETBIPEXYTOJIBHUKA

K/p Ne4. JlenumocTs uucen.

TpeyroJbHUKH u
YeThIPEXYTOJbHUKH
[TIpumepHbIe TEMBI
pedepaTUBHBIX,
HCCIIEIOBATENbCKUX u
MPOEKTHBIX paboT: «M3

HUCTOPUH TPEYTOJIbHUKOBY,
«E mHub U3MEPEHUS

TUIOILIAICH»,
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IUIOU[aAb  NPSAMOYTOJIbHMKA.  34€Chb 3T 3HAHUSA  aKTYaJIU3UPYIOTCH,
0TpabaThIBAIOTCS U PACHIUPSIOTCS: (POPMHUPYETCs MPENCTABICHUE O IUIOLIAIU
(GUTypHI KaK 0 YUCIIe eAMHUYHBIX KBAJPATOB, COCTABIISIIOIINX JaHHYIO QUTYPY; O
CBOMCTBE aJJIMTUBHOCTH Iuiomaau (0e3 COOTBETCTBYIOLIEH TEPMHUHOJIOTHUN);
IPAaBWJIO BBIYUCIECHUS IUIOUIAAW KBajpaTa (OpMyaupyercssi depe3 IOHSATHE
«KBaJpaT 4YMCIa», BBOJATCS HOBBIE €AMHHUIBI IUIOMAAU (TeKTap, ap);
BBISIBIISIIOTCS 3aBUCHUMOCTH MEXAY €AWHULAMU IUIOIIAau, OOBSCHSAETCS, Kak

MOXHO MPUOTMHKEHHO BBIYUCIIUTD IUIONIAIb KPyTa.

I'maBa 8. [Ipo6u

18

B mpemnaraemom Kypce OOBIKHOBEHHBIE APOOM IEIMKOM H3Y4alOTCs JI0
JNeCATUYHBIX. I B JalibHEWIIEM W3IIOKEHHE ACCITHYHBIX APOOEH CTpouTcs Ha
€CTECTBEHHOW MaTeMaTHuecKol 0a3e ¢ omopoil Ha 3HaHUS 00 OOBIKHOBEHHBIX
TpOOsX.

OCHOBHOU akIIEHT B JJAHHOU TJIaBe JIEJAETCS Ha CO3JaHuEe COACPKATEIbHBIX
npeacTaBieHuit o Jpo0sx. OTHOBPEMEHHO 371eCh 3aKiIaJbIBAlOTCS YMEHHS
pelatb OCHOBHBIE 3aJaud Ha JpoOH, COKpamiaTh JpoOU M MNPUBOIAUTH HUX K
HOBOMY 3HAMEHATEII0, CPABHUBATH JIPOOH.

N3yuenune kaxa0ro MyHKTa MPEABAPSETCS BBIIOJHEHUEM COOTBETCTBYOLIEH
CepUU TPAKTUYECKUX 3aJaHuil M3 paboyeil TeTpaau (3akpallvBaHUEM JOJIeiH
(burypsl, cpaBHEHHEM JIpOOeil C UCTIOIb30BAaHHEM PUCYHKOB, oOpallieHueM JoJei
B Oosiee Menkue U B Oosiee KpYIHBIE U T. 1.), CIIOCOOCTBYIOMUX (DOPMHPOBAHHIO

Harjs11H0-00pa3HbIX MPEACTaBICHUN O (POPMUPYEMBIX TOHATHIX.

[1-24. Yto Takoe apoos.
I1-25. Koopaunarnas
npsiMasi.

[1-26. OcHOBHOE CBOWCTBO
JpoOwu.

I1-27. TlpuBenenue apobeit
K 00111eMy 3HaMEHATEJIO.
I1-28. CpaBHeHue ApoOeid.
[1-29. Harypanbhbie uucia
U apoou.

Tect 8. Jonu u qpoodwu.

K/p No5. HpoOu.
TpeyronbHuku u
YETBIPEXYTOJIBHUKH

IIpumepHsbIE TEMBI
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pedepaTuBHBIX,

UCCIIEI0BATENILCKUX U
IIPOEKTHBIX paboT: «Kak
MOSIBUJINCH OOBIKHOBEHHbIE

JIpoOu» u JIp.

I'maa 9. JleticTBus C

IpoosiMu

34

[Ipn oBnagenun npuémamu JEHUCTBUH C OOBIKHOBEHHBIMH JpOOSMU
yyalMecss MCIOJb3yIOT HaBBIKM TpeoOpazoBaHus JpoOeil (mpuBedeHHs K
00111eMy 3HaAMEHATEII0 U COKpalieHus apodeit). B aToi rimaBe BBOAUTCS MOHATHE
CMEIIaHHOM ApoOU U MOKAa3bIBAIOTCS MPUEMBI 0OpaIleHHs] CMEIIaHHOW JIpoOH B
HEMpPaBWIbHYIO U BBIACJICHHUS LIE€JIONW YacTH M3 HENPaBWIBHOM IpoOH, CrocoObI
BBITIOJIHEHUS apU(PMETUUECKUX JAEUCTBUN CO CMEIIaHHbIMU Apo0sMu. B cucremy
YIPaKHEHUH IJIaBbl BKIIOYCHBI 3aJaHNs HA BBIYMCICHUE 3HAYCHUN BBIPAXKCHUN,
TPeOYIOLINX BBIIOJHEHHSI HECKOJIbKUX NEMCTBUI C APOOHBIMU YHCIIAMHU.

Kak u B HaTypanpHBIX 4HCIaX, BHUMAaHUE Yyaensercss (HOPMUPOBAHHIO
YMEHUH BBINOJHATH OLEHKY M NPUKUIKY PEe3yJIbTaToB apu(MeTHYECKHX
JEHUCTBUM C TPOOHBIMHU YHCIIAMH.

B kauectBe crenuanbHOrO BOIIPOCAa PacCMaTPHUBAIOTCA IPUEMBI PEILICHUS
3a/a4 Ha HAxXO0XJECHHUE YacTHU LEJIOr0 M LEJOro IO €ro 4acTH. Y4Jallluecs yxe
peliayii Takue 3ajaud, ONUpasCh Ha CMBICH MOHATUS Jpodu. 31ech Ke
IOKa3bIBAIOTCS (popMasibHble MPUEMBI PELIEHHs 3TUX 337ad MyTEM YMHOXEHHUS
WIN JeJIeHNs Ha IPpOOb.

JIuHMA peleHus TEKCTOBBIX 3aJad MPOJI0JIKAETCS IIPU PaCCMOTPEHUH 3a7a4

Ha COBMECTHYIO paloTy.

I1-30. Cnoxenue apooeit.
[1-31. Beruuranue apobeii.
[1-32. Cmenranabie qpoou.
I1-33. Croxenue
CMEIIaHHbIX Ipo0Oeil.

I1-34. Beruuranue
CMeEIIaHHBIX IPOOeH.

I1-35. YMHO)eHue apooeii.
I1-36. Pentenue 3anmay.
I1-37. denenue npobei.
[1-38. Pemrenune 3amay.
I1-39. HaxoxxneHue dvactu
1IeJI0TO.

[1-40. Haxoxnenue 11eiaoro
10 €r0 YacTH.

Tect 9. Cnoxenue wu

BBIYHMTaHUE Ipo0eit.

Tect 10. YMHOXeHHE U
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JIelIeHue ApooOeil.
Tect 11. Haxoxnenue
YacTH IIEJIOTO U IEJIOTO T10
€ro 4acTu.
Kip Ne 6. JlelictBust ¢

JIpOOsSMHU

10

I'naBsa

MHororpaHHuku

10.

10

B I[aHHOﬁ rIaBCe ydamuecs 3HAKOMATCA C TaKUMHU TCOMCTPUUYCCKUMU

TeJaMHu, KaK IWIMHIP, KOHYC W 1Iap, OOBEKTOM ke 0oJiee IeTalIbHOTO
WCCIICTIOBAHUS SBJISIOTCS MHOTOTPAHHUKH.

Baxueimein 1enp0 HU3y4EHHS JAHHOTO pas3felia SBISETCS pPa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPaXKEHUS YYalIUXcs. B XoJie BBINOJHEHUS 3aJaHui
yyalyecss y4arcs OCYHIECTBIIATh HECJOXKHbIE MpeoOpa3oBaHUsl CO3JAHHOTO
o0Opa3a, CBsS3aHHbIE C M3MEHEHHEM €ro IpPOCTPAHCTBEHHOTO MOJIOKEHUS WU
KOHCTPYKTHUBHBIX OCOOCHHOCTEH (HampuMep, MBICIEHHO CBEpPHYTh KyO u3
pa3BEPTKM).

VYyamuecss 3HaKOMATCS CO CIOCOOAMH H300pa)K€HHs] TE€OMETPUUECKUX Tell
Ha JiucTe Oymaru (pUCYHOK CILIOIIHOM WM MPO3pavyHOil MOJIeNH, TPOEKIMOHHBII
yepTéX) M ydarcs «4UUTaTh» OTU HU300paxeHHs, OTMe4yass OCHOBHBIC
KOHCTPYKTHBHBIE OCOOCHHOCTH T€OMETPUYECKOIr0 Tella: YHUCIO BepIIuH, péodep,
rpaHei, UX PacroIoKeHHE.

bonee monmpoOGHO ydamuecss UW3Yy4alOT Takue MHOTOTPAaHHUKH, Kak
napasuienenunen U nupamuaa. OHU ydaTcsi paclio3HaBaTh WX HA CIUIOIIHBIX U

KapKaCHbIX MOJCIIIX W II0 Fpa(I)I/I‘ICCKI/IM I/I306pa)KeHI/I$IM, I/I306pa)KaTB Ha

[1-41. MHOTOTrpaHHUKH.
I1-42. IIpssMOyrosBHBIN
napasuieJenumne .

[1-43. O6BEM.

[1-44. ITupamuna.

Tect 12. MHOTOrpaHHHKHU.

[IpumepHbIe TEMBI
pedepaTUBHBIX,

UCCIIEIOBATEILCKUX u
MIPOEKTHBIX pabor:
«3aragku MUPAMHUJIBI,
«EnuHunst U3MEPCHUS

00BEMOBY U Jp.
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KJeTyaToil Oymare, y3HaBaTb OCHOBHbIE KOHCTPYKTHBHBIE OCOOCHHOCTH: YHCIIO
BeplInH, rpaHeil u pébep, Qopmy rpaneii, uucimo pédep, CXOIAMUXCA B
BEPIIUHAX, U T. 1.

JluHUA W3MEpeHHsT TEOMETPHUYECKMX BEIMYMH TPOJOJIKACTCS TEeMOM
«O06BéM mapamenenunesna», U3JI0KEHHE KOTOPOH MOCTPOEHO IO TAKOMY K€
TUTany, Kak u TeMa «l[nomans npsmMoyroasHuKay:

1) BbIOOP eTuHUL 00BEMOB;

2) 00béM TapauIeNenuea eCTh YHCIO COCTABISIOIIUX €r0 CAMHUYHBIX
KyOOB;

3) BbIBOJI ITpaBHJIa BBIUKCIICHUS 00BEMA NapasliesenuIesa.

11 | I'maBa 11. TaOmurel

" JuarpaMMbl

3necyr HauumHaeTcs (QOpMHUpOBaHUME YMEHHsS paboTaTh C HH(OpMalueH,
Mpe/icTaBiIeHHON B (hopme Tabnuil U Juarpamm, KOTOpbIe IUPOKO UCHIOIB3YIOTCS
B CpEICTBaX MAacCOBOW MH(OpMAIMU, CIPABOYHON JHTeparype u T. 1. Hapsmny ¢
3TUM y ydauuxcs (GOpMUPYIOTCS NMEpBOHAYaANbHbBIE MPEACTABICHUS O MpUEMax
coopa HEOOXOAUMBIX [AHHBIX, MPEIbSIBICHUM STHUX JTaHHBIX B KOMIIAKTHOMN
TabnmuuHor QGopMe W HarISAHOM H300pakeHMH B GopMe CTOI0YaTOM
muarpamMmbel.  Ha mnpumepe ompoca OOIIECTBEHHOIO MHEHHUS — ydalluecs
3HAKOMSTCS C OCHOBHBIMHU JTallaMH IPOBEACHUS COIUOJOTUYECKUX OIPOCOB.
OpHako TrIaBHBIM MPH 3TOM SBJseTCS (POPMHUPOBAHUE YMEHUS aHAIU3UPOBATH

T'OTOBBIC Ta6J'II/II_[bI " IxarpaMMebl U ACJIaTb COOTBECTCTBYIOIINEC BBIBOAbI.

K/p  Ne7.  TloBropenue
Marepuaiia Kypca S5 Kiacca.
MHoOrorpaHHuKu
[IpumepHbIe TEMBI
pedepaTUBHBIX,
HCCIIEIOBATENbCKUX u

MPOEKTHBIX paboT: «3adem
HY)KHBI arpamMmbi 2y,
OmpoChl  OOIIECTBEHHOTO

MHCHHUA U JP.

6 KJjacc
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Conepkanue y4eOHOTO pasjelna

Ne | Ha3Banue rnas Kon-Bo ITpoBepounsie padotsl (I1),

/i 4acoB TeopeTnueckue 0CHOBBI tectel (T), KOHTpOIBHBIC
paboThI (K/p),
pedepaTuBHEbIE,
UCCIIEI0BATEIILCKUE "
IIPOEKTHbIE pabOTHI U AP

1 |2 3 4 5

B uznoxxenun martepuaina BBIAEISAIOTCS TpU OJI0Ka: OOBIKHOBEHHBIE JpOoOH,
MIPOLIEHTHI U JUarpaMMbl. I1-1. [IpeoGpa3zoBanue
12 | T'maBa 1. [pobu wu | 18 [lepBrle ypokHM OTBOZSTCS CHUCTEMATHU3allMM M Pa3BUTHIO CBEACHHH 00 | qpoOeii.

MIPOIICHTHI

OOBIKHOBEHHBIX  Jpo0six.  HoBBIM  3mech  sBIsSIETCS  pacCMOTpEHHE
«MHOTO3TaXXHBIX» ApoOei. Yyamuecs T0HDKHbI YMETh HAXOAUTh 3HAYCHUS TAKHX
BBIPQKEHUH JIOOBIM W3 TIpejlaracMbIX B Y4YEOHHKE CIOCOOOB, MPH ATOM HE
CIICYET YBJIEKATHCS TPOMO3IKHMH 3aaHUSMHU.

[Iponomkaercs pemeHre TpEX OCHOBHBIX 33124 HA IPOOU. YUaluecss MOryT
NI0JIb30BAThCS IBYMsI IpUEMaMH — COJICPIKATEIIbHBIM Ha OCHOBE CMBICIIA IpOOH
¥ (popMalTbHBIM Ha OCHOBE COOTBETCTBYIOIIETO MpaBmia. Ha aTom stane cinemyer
HOOIIPATh HCHOJb30BaHWE BTOpPOro mpuéMa. B oOs3aTenbHbIC PE3ylIbTaThl
BKJTIOYAETCSI 33J]aua Ha HaXx0XkJIeHHe ApoOu yucia. IMEHHO 3TO yMEHUe mpex/ie
BCEro He0OXOMMO IS U3YYEHHs MTPOLIEHTOB Ha MOCIEAYIOUIUX YPOKaXx.

Crnenytomuii 60K B JaHHOW TJ1aBe — MPOLEHTHl. MeToauKa U3I0KEeHUs

JaHHOT'O BOIIpOCa B y‘Ie6HI/IKe n CcucreMa pra)KHeHI/Iﬁ HallCJICHbI Ha

I1-2. Cnoxxenune apooei.
I1-3. Berunranue npoOei.
[1-4. YMmHOXeHue apooeii.
I1-5. Jlenenme  nmpoOeid.
I1-6. Pemenue 3amau Ha
Jpo0owu.

I1-7. ITpouieHTHI.

I1-8. Haxoxnenue
MPOLIEHTOB BEIUYHNHBI.

I1-9. Yrenune nuarpamm.
Tect 1. Ipo6u.

Tect 2. [IpoueHTHI.
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dbopMupoBaHHE psga BAKHBIX C MPAKTHYECKOH TOYKM 3pEHUS yMEHUH,
CBSA3aHHBIX C «OUIYIIEHHEM» IOHATUA HpoleHTa. PopMUpYyeTCsl OHHMaHUE
IPOLEHTa KaK CIELHUATIBHOIO Cloco0a BbIPAKEHUS [OJM BEIMYHHBI, YMEHHE
COOTHOCHUTbH TPOLIEHT C COOTBETCTBYIOIIEH JpOOBI0 (O0COOEHHO B HEKOTOPBIX
cneuuanbHeix ciydasx — 50%, 20%, 25% wu T. A.), yMEHUE BBINOJIHATH
NPUKUAKY U OIEHKY. M3 pacuéTHbIX 3aday 371eCh paccMaTpUBaeTcs OJHAa —
HaxX0XJECHHUE IMPOLIEHTa HEKOTOpPOW BenuuMHbI. JKenarenbHO, 4TOOBI ydaliuecs
Hay4YWJINCh NPUMEHSTh U HEKOTOpPbIE pallMOHAJIbHbIE NPUEMBI BBIUUCICHUN IS
CrienuaIbHbIX ciydaeB (HanpuMmep, Haxoxaerue 10%, 25%, 50% u 1. m.).

N3ydyenue mnporeHTOB Oynaer mnpoAokeHo B TemMe «OTHOIIEHUS U
MIPOLIEHTBD», a TAKXKE B 7 Ki1acce.

[Tocnennuit 610K B JAHHOW TeMe — CTOJI0YAThIE W KPYrOBBIE JHArPaMMBI.
[IpoaBmkeHHE MO CpPaBHEHHIO € 5 KIIACCOM 3aKJIIOYAeTCS B TOM, YTO 3/ECh
paccMmatpuBaroTcs 0ojiee CI0XKHbIE U Pa3sHOOOpa3HbIE KU3HEHHBIE CUTYalllH, B
KOTOPBIX HCIOJIB3YIOTCS TaONHIBI U AuarpaMmbl. HOBBIM 3JIEeMEHTOM SIBIISIETCS

paboTa ¢ KpyroBbIMH JIMarpaMmMamu.

Kp Nel. [Jlpobu wu
IIPOLICHTBI.

IIpumepHsbIe TEMBI
pedepaTuBHBIX,
HCCIIEI0BATEIbCKUX U

MPOEKTHhIX pabotr: «Yrto

TaKoe MIPOLIEHTHI 7,
«IIpoeHThl B KH3HH
yenoBekay, «B  mmupe

MIPOIICHTOB», «ABTOPCKHE
3a/1a4¥ 10 TeME
«IIpoueHThI», «3aueM
OaHKam MIPOTICHTHI 7,

«/lnarpammBbl BOKpYT Hacy.

13

I'nasa 2. [Ipsameie Ha
IUIOCKOCTH U B

IIPOCTPAHCTBE

OCHOBHBIC paccMaTpuBacMbI€ B TJIaBC KOH(l)I/IpraI_II/II/I, CBA3aHHBIC C

IpSIMBIMHU, H300paKEHbI HA PUCYHKE 2.

7
Z

£

Puc. 2

VYyamuecs yqaTtcCd pacClio3HaBaTb WU BOCHPOU3SBOIUTH 3TH KOH(bHpraHHH u

I1-10. [Tepecekaromuecs
npsiMbIE.

IT-11. [TapannenbHbie
MpsIMBIE.

I1-12. Paccrosnue.

Tect 3. Ilpamble Ha
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peuiaTh HECJIOKHBIC 3ala4u, CBA3aHHBIC C HUMMU.

VYyamumecs: J0JDKHBI HAYYUTHCSI BUJIETh MAPhl PaBHBIX YIII0B, 00pa3yrOIUXCs
IpU MEPECEYCHUN ABYX IPIMBIX, a TAKXKE Mapbl YIJIOB, IOIOJHSIOIMUX APYT
Jpyra 10 pa3BEPHYTOro yria.

[Ipu BBIIONHEHWH YNPaKHEHHUH, CBSA3aHHBIX C YriaMH, OOpa30BaHHBIMH
NEPECCKAIOIIMMHUCA TPAMBIMHU, YHallIUMCs H€06XOI[I/IMO BOCCTAaHOBUTL HAaBBIKH
paboThl C TPAHCIIOPTHUPOM M YTOJBHUKOM, BCTIOMHHTH O CBOWCTBAX KJIETUATON
6YMaFI/I, IMOJIC3HO TAKXE IMOMNPAKTHKOBATHECA B OINPCACICHUU H I/I306pa)K€HI/II/I
YIJI0B HA IJ1a3, 6e3 UCIOIb30BaHUS YEPTEKHBIX HHCTPYMEHTOB.

Haubonee cioxHoll U3 yka3zaHHBIX KOH(Urypauuil siBisercs Tpertbs. OHa
BBICTYIIa€T B KauyeCTBE OCHOBBI JUISI PACCMOTPEHHUs Crnocobda MOCTPOEHHS
napayiesIbHbIX NpsMbIX. [IpHM >kemaHMM yduTenb MOKET BBECTH O00OpOT pedu
«JB€ TIapajuIeIbHbIC U CEKYIas», OJHAKO HA3bIBaTh CIICLMATIbHBIMA TEPMUHAMU
oOpa3oBaBlIMECs YIIIbl HE cilelyeT. YMEHHE yKa3blBaTh PaBHbIC YIJIbl B JaHHOU
KOH(UIypaLuu SBJISIETCS CKOPEe KeJIaeMbIM pe3yabTaToM, YeM 0053aTeIbHBIM.

Kpome TOro, B maHHOM paszeine pacluupsAeTcs MOHATHE «PACCTOSHUE» 3a
CUéT BBEICHUS INOHATHUS «PACCTOSHUE OT TOYKU O (UIYpbD» U €ro 4acTHOIO
cllydas — pacCTOsHUSA OT TOYKH JIO0 INPAMOH, PACCTOSHUS MEXIY
[apajuleIbHBIMU IIPSAMBIMM, a TaK)K€ PACCTOSHUSA OT TOYKU JO IUIOCKOCTH.
VYyamuecss y4darcs CTpPOMTh TOYKM Ha 3aJaHHOM pACCTOSHUU OT IIPSAMOM,
IIPOBOAMTH NapauIeIbHbIE MPSAMBIE C 3aJaHHBIM PAaCCTOSSHUEM MEKY HUMH HU T.
1. Crnenyer oOpaTUTh BHUMaHHE Ha TO, YTO 3a/laui, CBSI3aHHBIE C PACCTOSHHEM

MCKAY ABYMS TOYKAMHU, 6y,HYT paccMaTpuBaTLCA U B JaIbHEHIIIEM B Ppa3JINIHbIX

IJIOCKOCTU. PaccTosiHue.

IIpumepHsbIe TEMBI
pedepaTuBHBIX,
HCCIIEI0BATEIIbCKUX U

MPOEKTHBIX paboT: «3adeMm

HYKHBI napajuieabHbIe

MMpAMBIC» WU JIP.
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KoHUrypanusx. 1o OyayT He MPOCTO JBE MPOU3BOJIBHBIE «OJHMHOKUE» TOUKU
IJIOCKOCTH, a IIEHTPHI OKPY>KHOCTEH, 1B OMKaiiiue nin Haubosee yaancHHbIe
TOYKH OKPYXHOCTEH, CEpeAMHbI OTPE3KOB; MHOXKECTBO TOYEK, YAAJIEHHBIX OT
3aJlaHHOM Ha paccTOsHUE, ONPEEIIIEMOE PABEHCTBOM WJIM HEPABEHCTBOM; TOUKA,
paBHOyHaNEHHAs OT JBYX JAPYrUX TOYEK, U T. JI.

[IpuHIMNMATBEHO Ba)KHBIN ciaydaid, TpeOyromuid 0co00oro BHUMaHUsI, — 3TO
paccTosTHUE OT TOYKHU J0 MPSMOHU.

Pa3BuTHe NPOCTPAaHCTBEHHBIX NPEACTABICHUNH B TpoOlEecce H3YUEHHsS
Marepuaga 3TOW TJjaBbl IPOMCXOJUT MpU paboTe ¢ MOJeNnbio Kyda, B XoJe
KOTOpPOIl HMCHOJB3YIOTCS HM3y4eHHbIE B TEME MOHSTHS (TMOUCK IMapaijieNibHBIX,
MEePECEKAIINXCS, CKpeIuBaImmxcs pédep KyOa, COMOCTABICHHUE JTHHBI

JaroHaIu rpaHu v €€ CTOPOHBI U T. 1.).

14

I'naBa 3.

JlecsTuaHbie TpOoOH.

JlaHHas TyaBa sABJISIETCS BBOJHOM B KPYIHYIO TeMy Kypca «JlecsiTuuHbie
npoOu». B Helt u3nararoTcs OCHOBHBIE TeopeTuueckue cBefeHus. [Ipu nzydenun
9TOM TJIaBbl (OPMHUPYIOTCS OCHOBOIOJAraroiue 0a30Bble YMEHHS. Y4aluecs
3HAKOMSTCS C JECSITUYHBIMU APOOSMHU KaK CO CIEHUATbHBIM CIIOCOOOM 3aIlUCU
OOBIKHOBEHHBIX pobeil co 3HameHareneM Buia 10", pacnpocTpaHsroOmUM Ha
IpoOHbBIE YKcia UACK JecITHUHON Hymepanuu. OHHM Y3HAIOT O CYIIECTBOBAaHUU
pa3psiioB, B KOTOPBIX YKA3bIBAIOTCS JOJIU €IUHUIIBI, U IPUOOPETAIOT MEPBUYHbBIC
HaBbIKM pabOThl C HOBBIMH CHMBOJIAMU: Yyd4aTcsl T[OHUMaThb W YWTaTh
COOTBETCTBYIOIIME 3allMCH; 3aMUCBhIBATh JApOOM, 3HAMEHATENSIMU KOTOPBIX
SBISAIOTCS cTeneHW uyucna 10, B BHAE MAECATHYHBIX JpoOeii; u300paxkarhb

JACCATHUYHBIC )IpO6I/I TOYKaMM Ha KOOpI[HH&THOfI HpHMOﬁ; CpaBHHUBATb WUX.

I1-13. JlecatuyHas 3ammmuch

npoOei.

I1-14. CpaBHeHue
JECSTUYHBIX APOOEH.

Tect 4, JlecaTuuHbIC
JpoOwu.

Kip Ne2.  Jlecatuunsle
Ipoou. [Tpsimble Ha
MI0CKOCTH u B
MIPOCTPAHCTBE
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BaXHBIM C TOYKHM 3peHUS] Pa3BUTHUS NMPAKTHUECKUX YMEHUH siBiseTcs oOyueHue | [IpumepHbie TEMBbI
WCIIOJIb30BAHUIO JIECATHYHBIX APOOCH I BEIPAKEHUS OJTHUX SAMHUII U3MEPEHUs | peepaTUBHBIX,
yepe3 Apyrue, KpaTHble UM €UHUIIBI. HCCJIEI0BATEIIbCKUX u
XapakTepHOH 0COOEHHOCTBIO ATOH TJIaBBI (KaK, BIPOYEM, W CIEAYIOLIEH) | MPOEKTHBIX  pabot:  «M3
SIBJISIETCS] U3JI0KEHUE MaTeprala ¢ MOCTOSTHHOM OMOpOoil Ha 3HAHKE yJaluxcsi 00 | UICTOpUr JIECATUYHBIX
OOBIKHOBEHHBIX JApOOAX. AKIUEHTHPYETCS BHHUMaHHE Ha TOM, YTO JIECATHYHBIE | ApOOEH» U Ip.
Ipobu - 93TO CHeUUaIbHBII cHnoco® 3amucu  OOBIKHOBEHHBIX Jpo0eit
OTIPeIeNIEHHOTO BH/IA, CIIEIOBATEIHLHO, B CHJIE OCTAIOTCS BCE M3BECTHBIC (PaKThI
00 OOBIKHOBEHHBIX JApOOSX, HO 3HAKOMBIE AJNTOPUTMBI (HANPUMEP, AITOPUTM
CpaBHEHHUS ApoOei) BHIOMU3MEHSIOTCS W YIPOIIAIoTCS. BakHBIM B HACHHOM
OTHOIIIEHUH SIBIIIETCA PACCMOTPEHUE KPHUTEPUS OOpPaTUMOCTH OOBIKHOBEHHOM
IpoOu B JeCATUYHYIO. Bompoc 0 CBsI3M OOBIKHOBEHHBIX U JACCSITHYHBIX IpOOEH
OyneT emnié pa3 pacCMOTPEH B Kypce anredphl 9 kmacca B TeMe «JleficTBUTEIbHBIE
YHCIIa.
AJNTOPUTMBI JIESHCTBHM C JECATHUYHBIMU JApoOsSMH BBOASATCS Ha ocHose | [1-15. Croxenue
COOTBETCTBYIOIIUX aJTOPUTMOB JIEHCTBUH C OOBIKHOBEHHBIMH JAPOOSMHU. | JECATUYHBIX ApOOEH.
15 | I'maa 4. Jle¥icTBus ¢ | 31 [TosesHo OTMETUTH MJIA Yy4YallUXCd MOTHBALMOHHYIO CTOpOoHY BBeneHus | [1-16. Breruntanue

AJCCATUYHBIMUA

IpoOsSIMHU

JCCATUYHBIX Hp06eﬁ, O6’[>$ICHI/IB, 4qTO OIepupoBaThb C ACCATHYHBIMU I[pO6$IMI/I
(CpaBHI/IBaTL HUX, CKJIaJbIBaTb, BbIYUTATh U T. I[.) JICTYEC, 4YEM C OOBIKHOBE HHBIMH.
HO,Z[‘IépKI/IBaeTCSI, YTO CJIOKCHUC, BBIYUTAHUC U YMHOXKCHUC NCCATUIHBIX ,Hp06eﬁ
BBIIIOJIHAKOTCA TPAKTUYCCKHU TaK KC, KaK U COOTBCTCTBYIOIIHC JIENCTBUSA C
HaTypaJIbHbIMU YHUCJIAMH. HNuaue oOcrout JIENI0 C IEUCTBUEM JEJICHUS: YaCTHOE

JACCATUYHBIX ,Z[p06el71 HEC BCCT 1A BBIPAKACTCA JIECATUYHOMN ):[p06]':>IO.

JECSITHYHBIX APOOEH.
[1-17. YMmHOXeHHE U
JieJieHne JECSITHUHOMN
npo6u Ha 10, 100, 1000....

I1-18. YMHO)EHUE

JIECATUYHBIX IpOOEH.
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OTmeTruM, 4YTO B CBSI3M C IIMPOKAM pACIpPOCTPaHEHHEM B OBITY
KaJIbKYJIATOPOB CHU3WJIACh IPAKTUYECKAsl 3HAUUMOCTb TPYJOEMKHUX MHCbMEHHBIX
BBIUUCIICHUH C IECATUYHBIMH JAPOOSMHU U Ha MEPBbIH IJIaH BbIABUHYJIUCH YMEHUS
NPUKHAJKA U OLEHKH pe3yJibTaTa JCHCTBHIA, ObICTpOro oOHapyXeHus: ommoku. B
COOTBETCTBUM C OTUM HAaBBIKM IHCbMEHHBIX BBIYUCIEHUH C JECATUYHBIMU
Npo0OsiMU TpejyiaraeTcs oTpadaThIBaTh Ha HECIOXKHBIX MpuMepax. B To ke Bpems
CcepbE3HOE BHUMAHHE CJIEAyeT YACIUTh YIPAKHEHUSM, HaIpaBIEHHbIM Ha
(hopMHpOBaHHME TaKUX YMEHUH, KaK MPUKUJIKA PE3yNbTarta, ONpereleHne uQpbl
CTapuIero pas3psja, IpoBepKa pe3yapTaTa 1o nociaenHei nudpe u T. 1.

dopmupyemble B JITaHHON TeMe HABBIKU OKPYIJIEHUS JIECATHUYHBIX IpoOeit
HaxXoJ ST MPUMEHEHHUE MPHU BBIYUCICHUN NPUOIMKEHHBIX JECATUYHBIX 3HAUEHUIN
OOBIKHOBEHHBIX JpoOeii. PaGoTta opueHTHpOBaHa Ha TO, YTOOBI YydamIuecs
MOHSAJIM, B KaKUX MPAKTUYECKUX CUTYALUsIX OKPYIJIAIOT AECATUYHBIE ApoOu, U
Hay4YMJIUCh BBINOJHATH OKPYIVIEHUE JECATUYHBIX JApoOeil mpu oTBeTe Ha
COJZIepKaTeNbHbIE BOIPOCHI.

[Iponomxkaercs pelieHue TEKCTOBBIX 337ad apu(METHYECKHM CIIOCOO0M,
paccMaTpuBalOTCAd HOBBIE BHIBI 3aJad Ha [BIKEHHUE. 3alayd Ha [JBU)KCHHE

PCKOMCHAYCTCA Ha HAHHOM 3Tall€ PpCHIUTH JIMIIb YaCTUYHO, 4 K OCTABHINMCH

MOKHO BCPHYTBHCA IIPpHU U3YUCHUU CICAYIOIIUX TEM KypcCa.

I1-19. Jlenenue

JNECATUYHON  ApoOM  Ha
HaTypaJbHOE YHCIIO.

[1-20. Pemenne 3amay.
I1-21. Jenenue
JECSITUUHBIX APOOEH.

I1-22. Pentenne 3amauy.
I1-23. Bce nmelictBus ¢
JIECATUYHBIMU APOOSIMHU.
I1-24. Pentenue 3amad.
I1-25. Oxpyrienne yucen
Tect 5. Chnoxenue u
BBIUNTAHUE  JCCATUYHBIX
npoOeil. YMHOXEHHE W
JIeJICHHE JECATHIHOMN
npo6u Ha 10, 100, 1000....

Tect 6. VYMHOXeHUE U

JieJIeHuE JECATUYHBIX
nIpo0ei.

Tect 7. Sagaun  Ha
NIBIDKEHUE.

K/p Ne3. [le#ictBust ¢

JACCATHYHBIMU I[p06}IMI/I

45




16

I'naBa

OKpyXHOCTb

OO6cyxaeHne BOMpoca O B3aMMHOM PACIOJIOKEHUHM JIBYX OKPYKHOCTEH
1e1eco00pa3Ho  OPraHM30BaTh TaK, YTOOBI ydalluecss MO XOay OOBSICHEHUs
YUYUTCIIA BBIIIOJHAJIM COOTBCTCTBYIOIIHUEC YCPTCIKHU, a HE pacCMaTpuBaJId OBI
YMO3PHUTEIBHO PHUCYHOK, HaHHBIM B Yy4yeOHHKe, T.e. paboTa YydUeHHKa C
TEOPETHYECKON YaCThIO IMyHKTA U 3aKJIFOYAETCS B TOM, YTOOBI OH caM M300pa3ui
Bce pa3oOpaHHbIE B HEM KOH(DUTypaIiH.

IIpn wn3yuenum nyHkra «llocTpoeHue TPEYroJIbHUKA) YyYalluecss MOIYyT
BBITIOJIHATL  JTIOOBIE HCO6XOI[I/IMI)I€ UM U3BMCPCHUA H HCIOJb30BATh JJid
IIOCTPOCHHSI PA3IUYHBIE WHCTPYMEHTBI - TPAHCIOPTHUP, JUHEHKY, YrOJbHUK,
nupKynb. [Ipu 3TO0M mpeacraBieHre O TOM, KaKUX TPEX 3JIEMEHTOB JOCTATOYHO
IUTsL TOTO, YTOOBI 33a7aua Ha TIOCTPOCHUE TPEYroJIbHUKA pelIajach OJHO3HAYHO,
dbopmupyercss wuHTyuTHBHO. IIpoOnema paBeHCTBa BOOOIE HE JOJDKHA
00CyXaThCsl.

OCHOBHBIM pPe3yJabTATOM H3YyUYEHMs JAHHOTO ITyHKTA JAOJKHBI CTaTh YMEHUS
CTPOMUTH TPEYrOJbHHUK MO TPEM CTOPOHAM, IO IBYM CTOPOHAM U YIIy MEXIy
HUMM M, Kak 4YacTHble CiIyyad, paBHOCTOPOHHUH M paBHOOEIPEHHBIN
TpeyrojipHukU. Kpome TOro, ydammuecs MOJDKHBI MOHUMATh, YTO HE Jt00as
TPOMKa YuCesl MOXKET CTaTb CTOPOHAMMU TPEYrOJIbHUKA.

IIpu 3TOM HaJIO NOMHUTH, YTO BCE MOCTPOCHMS LIEIECO0OPa3HO BBINOJIHATD
Ha HEJIMHOBaHHOM OyMmare, ¢ TeM 4TOObI JIMHUM CETKM HE MeIIaJld BOCIPUSITUIO
co3zaBaeMoit KoH(uUrypauuu. [Ipy Takux MOCTPOEHUSX KIeTyaTbiii poH He HeceT
HUKaKOM CMBICIIOBOM Harpy3ku, OJHAKO OH OTBJEeKaeT Ha ce0s BHUMaHHE

yJaluxcsda, Y HUX BO3HUKACT KCIIAHUC «IIPUBA3ATHCA» K 3TOMY (bOHYI MMPpOBECTU

I1-26. OKpy>XHOCTb.
I1-27. TpeyroapHUK.
Tect 8. OKpYXHOCTb.

IIpumepHsbIe TEMBI
pedepaTuBHBIX,

UCCIIEI0BATENILCKUX U
MIPOEKTHBIX pabor:

«Kpyrnble Tema», «Ota
3aMeyaTesibHas

OKPY>KHOCTB» U JIp
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CTOPOHY TPEYrOJbHHKA IO JIMHUM CETKHU, B3ATh BEPIIMHY B €€ y3ie. Bcé aTo
YacTHBIE CIy4aW DPACIOJIOKEHHsS, a HaM HE0OXoAMMO C(OpMHUPOBATH IMPEXKIE
BCEro nmpejicraBieHue o0 OOMmMX CiIy4asX OCHOBHBIX TI'€OMETPUUECKUX
KOH(HUTypaLuii.

BaxHbIll acleKT NaHHOW TEMbl — 3TO B3aMMOCBS3M MEXJy CTOPOHAMH H
yriaamMu TpeyrojpHuka. K ero o0cyxaeHuto ydamuecst JTOJKHBI HMOJIOUTH, yxke
MMesl HEKOTOPBIN OTBIT MOCTPOEHUS TPEYrOJIbHUKOB.

IIpy wu3ydeHnmn wMarepuana JaHHOW TJIaBbl INIPOMCXOJIUT JaJIbHEWIIee
pa3BUTHE TMPOCTPAHCTBEHHBIX MPEJICTABICHUA M BOOOpPaXEHHUS y4alluXcs.
DTOMYy, B YaCTHOCTH, CIIYXKHUT MaTepuan 1. 5.4 «Kpyraeie Tenay.

['maBHas uaes 37ech — paccMaTpUBaTh MPEIMETHBIE MOAETU KPYIJIbIX TEN U
COINOCTaBIATh UX C COOTBETCTBYIOUIMMM HPOEKIMOHHBIMH H300paKEHUSIMU.
Yyamuecss JOJDKHBI MMETh BO3MOXKHOCTBH IPOMOJEIHMPOBATh BCE CUTYaluH,
3aJaHHble B 3TOM IyHKTe. OHH MOTYT paboTaTb C TOTOBBIMH MOJEISIMHU,

BBUICIIJICHHBIMUA U3 IIJIAaCTUJIMHA WU CBépHYTBIMI/I u3 6YMaFI/I.

17

I'naBa
OTHOILIEHUS

IIPOLCHTHLI

14

IlonsiTHE OTHOIICHMSA BBOIUTCA B XOJA€ PACCMOTPEHHUA HCEKOTOPBIX
KHU3HCHHBIX CI/ITyaHHI;'I. B PE3YILTATE U3YUYCHUA MaTCpHUala ydalmuecs OJOJKHBL
HAaYy4YUTbCA HAXOAWUTH OTHOIICHHC ABYX BCIIMYMUH, 4 TAKXKC PCIIATh 3aJd4H Ha
ACJIICHHUC BCIIMYKUHBI B JdAHHOM OTHOIIICHUH.

HponomkaeTca Pa3BUTHE HpeI[CTaBJ'IeHI/Iﬁ yqamuxcsa O IpouceHTax. Tenepb
IMPOLCHTBI paCcCMaTpUBAIOTCA B CBA3U C JACCATHYHBIMU ,Z[pO6$IMI/I. VYuamuecs
AOJIKHBI HAYYUTBCS BBIPAXKATHL HPOLCHT JIECATUYHOMN ,[[pO6LIO, NepexoauTb OT

JECATUYHOMN ,[[pO6I/I K MpOLCHTaM, pCIIaTh 3ala4i Ha BBIYUCIICHUC MPOLCHTA OT

I1-28. Yro Takoe
OTHOIIIEHHE.
[1-29. [lenenue B IaHHOM
OTHOILIEHUH.
I1-30. Pemrenue 3amau Ha
MPOLICHTBHI.
I1-31. Belpaxenue

OTHOIICHUA B IPOLCHTAX.
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HEKOTOPOM BEIMYMHBI, & TaKK€ BbIpaKaTb OTHOILIEHHWE JIBYX BEJIMYUH B
IIPOLIEHTAX.

bonbmoe Mecto cpeau 3anad ydeOHHMKA MPOJOJDKAIOT 3aHUMATh 3a/a4d Ha
OPUKUIKY, Ha BBIPAOOTKY «OLIYLIEHUS» MPOLEHTa KaK ONpPENeNEHHON 0JIU

BCJIMYHMHBI, HA IPUMCHCHHUC 3HAaHUH B MMPAKTUYCCKUX CUTYyallUAdX.

Tect 9. OtHoweHus U
MPOIICHTHIL.
K/p Ned4. OrtHomienus u

poueHThl. OKPYKHOCTb.

IIpumepHsbIe TEMBI
pedepaTuBHBIX,
HCCIIEI0BATEIIbCKUX U

MPOEKTHbIX paboT: «M3
UCTOPHHA IPOLIEHTOBY,

«IIponeHThI BOKpYr Hac» U

1p.

18

I'naBa

CummeTtpust

B rmaBe paccMmarpuBaroTCs OceBasi M IEHTpalbHAs CUMMETPHS, a TaKkKe
MPUMEPHl CHMMETPUH B TIPOCTPAHCTBE.

H3ydeHue oceBoil U LIECHTPAJIbHON CUMMETPUU CTPOUTCS IO OJHOM M TOM kKe
cxeme: B Xoji¢ (PU3NYECKOTO JICHCTBHS BBOJIUTCS TIOHSATHE TOYEK, CAMMETPUYHBIX
OTHOCHTEIIFHO  TIpsMOi  (LIEHTpa);  aHAJIM3UPYIOTCS  OCOOCHHOCTH  MX
PacIOJIOKEHUS] OTHOCUTENIFHO OCH (IIEHTpa) CUMMETPHH M Ha OCHOBE 3TOTO
dbopmynupyetcsi criocod MOCTPOSCHUSI CUMMETPUYHBIX TOYEK; pacCMaTPUBAIOTCS
(burypsl, CHMMETpUYHBIE OTHOCUTEIBHO MPsAMON (TOUkM), U (pukcupyercs (axt
UX paBEHCTBA;, BBOJUTCS TMOHATHE OCH (LIEHTPA) CHUMMETPUU (HUTYPBHI;
yCTaHABIUBAETCS HAIMYME Y U3BECTHBIX GUTYp Oceil (LIeHTpa) CUMMETPHUH.

N3ydyeHne BHUIIOB CUMMETPUU U €€ CBONCTB omupaercs Ha (PakTHUECKHe

nercTBUs U (PU3MYECKHi dKcrepuMeHT. [lns oceBod cUMMETpHH - 3TO

I1-32. OceBast cumMmeTpHus.
I1-33. Ilentp ®u OCh
CUMMETpPUU (QUTYPBI.

Tect 10. Cummerpus.

[TIpumepHbIe TEMBI
pedepaTUBHBIX,

HCCIIEIOBATENbCKUX u
MPOEKTHBIX paboT:

«[Ipupoga  cuMMeTpun»,
«Jta 3arajiouHas

CUMMCTpUA» U IP.
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neperuOaHue Mo OCH CUMMETPHH, ISl HEHTPAIBbHOM - TOBOpOT Ha 180°.

SIBAACH  OCHOBHBIM  CPEICTBOM  (POPMHPOBAHHUS  MPEACTABICHUNA O
CUMMETPHH, STH ACUCTBHUS IOJDKHBI OBITH IOCTOSHHOM COCTaBIIAIONIEH BCEX
YPOKOB.

Tak, BBeneHHE MOHITHA TOYEK, CHUMMETPUYHBIX OTHOCHUTEIFHO MPSIMOii
(TOYKH), JOJDKHO COTIPOBOXKIATHCS MPAKTUYECKUMU JCHCTBUSMH, OTIMCAHHBIMU B
yueOHnke. TOYHO Tak K€ C TIOMOIIBIO PEATbHO BBITIOJHEHHOTO HAJIOKEHHS
yJaruecsi TOJDKHBI YOIUThCS B paBEHCTBE CUMMETPHUUYHBIX (uryp. K ombiTHOM
MPOBEPKE IIEIeCO00pa3HO MpUOEraTh W YISl TOTO, YTOOBI TOATBEPAUTH WIIU
OTIPOBEPTHYTH BBIBOJ, K KOTOPOMY TPHUIIEN YYEHHK B PE3YyJIbTaTe MBICICHHBIX
JIEWCTBUU.

OaHO M3 OCHOBHBIX YMEHMH, KOTOPHIM JIOJDKHBI OBJAJETh y4allluecs, - 3TO
nmocTpoeHue QGUrypbl (TOYKH, OTpe3Ka, TPEYroJbHUKA W JIp.), CHMMETPHUYHOMN
JTAaHHOW. 3aMETUM, YTO HApAAY C 00y4eHHEM MOCTPOEHUI0 CUMMETPUYHBIX (DUTYD
[0 TOYKaM C IMOMOUIbI0O MHCTPYMEHTOB CJIEIYyeT CTPEMUTHCS K TOMY, YTOOBI
y4anirecss MOTJIU MPeACTaBUTh CUMMETPUYHBIN 00pa3 LEeIMKOM, HApUCOBaTh €ro
oT pyku. [loguepkHéM, 4TO MpHU MOCTPOCHUU CUMMETPHUYHBIX TOYEK ydalluecs
UMEIOT TMPaBO TOJb30BATHCS JIOOBIMU HHCTpyMEHTaMH. UTO Ke KacaeTcs
MOCTPOCHUN ULHUPKYJIeM U JHMHEMKOW, TO MX HaJ0 paccMaTpuBaTh Kak
JOTIOTHUTEIBHBIA MaTepHall, ¢ KOTOPHIM IIeIeCO00pa3HO 03HAKOMUTH CHUIIBHBIX
yUaIIXCA.

OOpamraeM BHHUMaHHME y4YUTENs Ha TO, YTO M3 JBYX BHJIOB CUMMETPUU —

0OCEBOM U HeHTpaHbHOﬁ - 6OJ'IBH_IYIO CJIOKHOCTb JIs1 YCBOCHUA MPCACTABJIIACT
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LEHTpaJlbHAsi cUMMETpus. B CBs3W ¢ 3TUM K 00s3aTeNbHBIM pe3yJibTaTaM
o0y4eHHs HE OTHECEHO YMEHHE IOCTPOUTH (QUTYpYy, CHMMETPUUYHYIO JaHHOU
OTHOCUTENbHO IeHTpa. OCHOBHasg L€db HU3y4EHUs JaHHOIO Marepuaiga -
copMHUpOBATh MPEJCTABICHHE O HEHTPAILHOW CHMMETPUHM KaK O TIOBOPOTE Ha
180°. B cBsi3u ¢ 3TUM HEOOXOAUMO YOETUTHCA, UTO yJallhecs TOHUMAIOT 000pOT
peun «1oBopoT Ha 180°» 1 MOTYT 3TOT MOBOPOT BHINOJHUTE. [Ipu nmoBopoTe Ha
180° TOuKa 3aHMMaeT MOJIOKEHHUE, MPOTUBOMNOJIOKHOE OTHOCUTENIBHO LIEHTpa, T.
€. OHa OKa3bIBAETCS HA TOM ke MpsIMOM (ITPOXoJsIiel yepe3 He€ U uepe3 LEHTP),
HO T10 IPYT'yI0 CTOPOHY OT IIEHTpa.

[Tone3Ho, uTOOBI y4yamuecs TMOSKCIEPUMEHTHPOBAIN C PA3IUYHBIMU
[EHTPAIHO-CHMMETPHUYHBIMU ~ purypamu. Hampumep, MOXHO HauepTUTH B
TeTpaju MPSMOYTOJIbHUK, IPOBECTH €r0 JAUArOHAIN U yOEIUThCS, YTO TOUKU UX
NepeceyeHus - LIEHTP CUMMETPUH NpsiMoyroiabHuka. Cpeau Guryp, ¢ KOTOpsIMU
9KCIEPUMEHTUPYIOT ydallHecs, 10JDKEH ObITh M PAaBHOCTOPOHHUM TPEYrOJIbHHUK.
IIyrém mnepernGanuii yuammuecss MOryT YOEAWTbCS, 4YTO Yy HEro TpPU OCH
cumMmerpud. Eciin mepernOanust OyAyT BBINOJIHEHBI aKKYpaTHO, TO ydallluecs
II0JIy4aT TOUKY I€pPECeYeHUsI OCe CUMMETPHHU. 3/1€Ch K€ MOYKHO YOeAUThCs, YTO

9Ta TOYKa HE ABJIACTCA €0 HCHTPOM CUMMCTPHUH.

19

I'naBa

Beipaxenus,

¢bopmysbl,

15

['maBa BK/IIOUaeT Marepuan, OTHOCAIIMICS K anreOpanueckoMy OJIOKY
COJIep’KaHUs Kypca MaTreMaTuku 5-6 kimaccoB. OH Tpynmupyercst BOKPYr TpEX
(GyHIaMEHTAJIBHBIX  anreOpanvyeckux  IOHATHHA:  BBIpaXeHue, ¢opmya,
ypaBHeHue. HM3noxeHue wMarepuana BeOETCS Ha OCHOBE 3HAKOMCTBA C

MaTeMaTH4YCCKUM SA3BIKOM, nepeBoJia C €CTCCTBCHHOI'O SA3bIKa Ha

[1-34. 3anuch OyKBEHHBIX

BBIPKECHUI u
MIPEJIOKEHUN.

I1-35. Brruncienue
3HAYECHUU OYKBEHHBIX
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YPaBHEHUS

MaTeMaTUYECKUM, HCIOJBb30BaHNUS MaTEMaTHYECKOIO s3bIKa JUISl OINUCAHUS
peabHOM NEUCTBUTENBHOCTH.

Brauane obcyknaercst BOpoc 00 HCIIOJIb30BaHUU OYKB JIJIsi 0003HAYCHUS
4Kcell, BBOJAUTCS MOHATHE OYKBEHHOT'O BBIPA)XKEHUS U TaKUE CBSI3aHHBIE C HUM
HOHSTHSI, KaK «YUCJIOBAsl IOJICTAHOBKA», «3Hau€HUE OYKBEHHOTO BBIPA)KECHUS»,
«JIOMyCTHUMBbIE 3HaueHHUs OykB». Ha asiemeHTapHOM YpoBHE OTpalOaThIBAIOTCS
COOTBETCTBYIOIME IPAKTUUECKNE YMEHUS.

OneIT paboThl ¢ OYKBEHHBIMH BBIPQXEHHUSIMHU SBJISETCS OCHOBOM st
W3Y4YeHHUs creayromero ¢parMeHTa, B KOTOPOM paccMaTpUBAaeTCs BOIPOC O
dbopmynax. dopMyna A ydamuxcs - 3T0 OyKBEHHOE paBEHCTBO, KOTOPOE Ha
CHUMBOJIMYECKOM $SI3bIKE OTMCHIBAET HEKOTOPOE MPABUIIO. YUYal[Uecs 3allChIBAIOT
B Buje (GOpMyNn HU3BECTHbIE UM IpPaBUJIa BBIYMCICHHS HEKOTOPBIX BEIWYUH
(mepuMmertpa ¥ IOUIaAM NPSAMOYTrOJbHUKA U KBaJpaTa, 00bEMa MPSIMOYrOJIbHOTO
napajuiefienunena 4 T. J.) U 3HAKOMSTCS C HOBBIMH T'€OMETPUYECKUMU
HOHSTUSIMA U COOTBETCTBYIOIIMMH (POPMYNIaMH (JUIMHBI OKPYKHOCTH, IUIOLIAAH
Kpyra, 00béma 1mapa).

3aBepiaercs riaBa 0OCYXJAEHHEM BOIpoca 00 ypaBHEHHUSX. YpaBHEHHUE
NOSIBIISIETCA KAaK pe3yiabTaT MEpeBOJa YCIOBUS TEKCTOBOM 3ajayd  Ha
MaTEeMaTUYECKUM s3bIK. PemaroTcsi ypaBHEHHsI Ha 3TOM 3Talle M3Y4YEeHHs Kypca
M3BECTHBIM M3 HAYaJbHOM WIKOJIbI MPUEMOM - HA OCHOBE 3aBUCHUMOCTH MEXIY
KOMIIOHeHTaMu feiicTBuid. [lomyepkHéM, dYTO O3TOT (QparMeHT Mo cBoei
JUAAKTUYECKOW POJIM CIIY>)KMT BBOJHBIM 3TallOM B TEMY «Y paBHEHUS», U3yYCHHE

KOTOpO# OyJeT HauaTo B Kypce aiaredpsl 7 Kiacca.

BBIPAKCHUM.

I1-36. CocraBiieHue
(GopMys U BBIUUCIEHUE IO
dbopmynam.

[1-37. YpaBHeHus.

Tect 11. Beipaxenus,
bopMyIbl, ypaBHEHUS.

K/p  Ne5.  Belpakenus,

bopMyIbI, YpaBHEHMS.
Cummerpust.

IIpumepHsbIe TEMBI
pedepaTUBHBIX,
HCCIIE0BATEIbCKAX U

MIPOCKTHBIX PabOT:
«CaMoe MHTEpeCHOE YHCIIO0
«my»,  «3a4eM  HYXKHBI

dbopmyIsI?» U Ap.
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BBII[GHGHI/IC B HadaJIC U3YYCHUS IOJIOKUTCIIbHBIX WU OTPULATCIIBHBIX YHUCCII

I1-38. Crhoxenune 1eIbIX

YHUCCII.

20 |T'maBa 9. Iensie |12 cnenuanbHOTO Onoka «llenple uymcna» mo3Boiser Ha mpoctom Marepuane | [1-39. Berumranme wensix
yucia MO3HAKOMUTH yYalIUXCsl MPAKTHYCCKH CO BCEMH OCHOBHBIMH TIOHATHSAMHU. B | umcern.
pe3ylibTaTe IOCJICAYIOIIee H3YUYCeHUE paAlMOHATBHBIX wucenl sBisercs yxke | [1-40. YMHOXEHHE UenbIX
«BTOPBIM TPOXOJIOM» BCEX MNPUHIUIHAIBHBIX BOTPOCOB, YTO OOJEryaeT | Yrcel.
BOCITPHSITHE MaTepraja | COCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB. I1-41. JlenmeHue  LEJBIX
PaccMoTpenne nedcTBUM C  LEJIBIMH  YUCIAaMU  TIOJIE3HO TMPEABAPUTH | YHCEN.
BBITIOJIHEHUEM 3aJlaHMi W3 paboueil TeTpaau, HAIENEHHbIX Ha BbIpaboTKy | [1-42. [HevictBus c
YMEHHI HCIIOJIB30BATh 3HAKH «+» M «—» TpH OO03HAYCHWHM BEIUYHHBI, HA | IMOJOKHUTEIbHBIMH u
CO3JIaHHE COJICPXKATEIIBHON OCHOBBI JIJIS ITOCIICIYIOIIET0 M3YYeHUs JCUCTBHUA C | OTPHUIIATSIIBHBIMHU
LEeTBIMU YuCIaMHu. BooOmie 0COOCHHOCThIO TPHHATOTO B Y4YEOHHMKE ITOJX0Ja | YHUCIaMHU.
SBJISICTCS] IIAPOKAsi OTopa Ha KU3HEHHBIC CUTYAIlUH: BBIUTPHIIT — mpourpsll, | [IpumepHbie TEMBI
J0X01 — pacxod u T. A. Poib hopMabHBIX MPUEMOB HA 3TOM 3TAaIle HEBEJIUKA. pedepaTUBHBIX,
HCCIIEN0BATEILCKAX n
MpoeKkTHRIX pabdot: «IIpo
YHCJIO HOJIbY,
«ITonoxutenpHbIE u
OTpHIIATEIIbHBIC qpcia
BOKPYT Hac»  JIp.
I'maBa HauMHaeTCs cO 3HAKOMCTBA C MPOCTEUITUMH 0A30BBIMU TOHATUSMU
TEOpPUHU MHOKECTB (MHOJKECTBO, JIEMEHT MHOXECTBa, KOHEYHOE MHOXkecTBO, | Tect 12. Ilembie uyucna.
21 | I'maBa 10. | 11 OECKOHEYHOE MHOXECTBO, MYyCTOE MHOXKECTBO, MOJIMHOXKECTBO, oO0benuHeHue | KomOuHaTopuka.
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MHuoxecTBa.

Kom6Ounaropuka

MHO)KECTB, II€peceueHUe MHOXKecTB). M3iiokeHue Marepuana CTpPOUTCA C
MPUBJICUCHUEM  PA3HOOOPA3HBIX MAaTEMaTUYECKHMX ¢  HEMaTeMaTHYEeCKHX
npuMmepoB. OBnajneBas HOBOM TEPMHUHOJOTMEH M CHUMBOJUMKOM, Yydaliuecs
OJTHOBPEMEHHO I0JTy4at0T BO3MOKHOCTh BCTIOMHHUTH HEKOTOPBIE (DAKTHI O YHCIIax
U ¢urypax, a Takxke 000OIIMTh U CHCTEMAaTU3UPOBATh HEKOTOPBIC 3HAHUS TYTEM
pPacCMOTpPEHHUS] COOTHOILIEHUI MEXIy MHOKECTBaMU YHCEN, MHO)KECTBAMU
YeThIpEXYIOJbHUKOB M T. 1. PaccMoTpeHue omnepauuii HaJl MHOXKECTBAMU
3aBepuIaeTcsi OOCYXIACHHEM MaTeMaTUYeCKOW CYIIHOCTH TaKOro Ba)XHOTO B
oOmieo0pa3oBaTeTbHOM M OOLIEKYJbTYPHOM  IJIJaHE  MOHSATHS,  Kak
«KIacCUUKAIIHI.

B cootBetrcTBUM ¢ 0Ommel TuHUEH, TPUHATON B yYeOHUKAX, B 9TOH TJIaBe
MpOJOJDKACTCS  pelieHue  3amad  apudMEeTHUecKuM  crocoOom.  371ech
paccMaTpuBaeTcsi HEKOTOpBIM THI 3a4ay, A pElIeHUH KOTOPBIX YIO0OHO
HCMOJIb30BATh KPYru Jijepa.

3aBepiiaercs IjlaBa MYHKTOM, MOCBSIIEHHBIM PEIICHUI0 KOMOWHATOPHBIX
3amau. Kak u B 5 Kimacce, OHM pewaroTcs MepedOpOM BCEX BO3MOMKHBIX
BapuaHTOB. IIpu 3TOM 151 TPEX TUNMYHBIX 3a7a4 CTPOSITCS UX MATEMATHUUYECKHE
(TEeOpEeTUKO-MHOKECTBEHHBIE) MOJENH, MO3BOJSIONIME OCO3HATh CYIIHOCTh
Ka)XXI0W 3a71a4u, UJet0, OOIIHOCTh MpHEMa PEIICHHUS 3a]1a4 JAHHOTO THUIIA.

Takum o00pa3oM, BBEIEHHBIE TEOPETUKO-MHOKECTBEHHBIE MOHITUS
«paboTarT» Ha MPOTSHKEHUH BCEW TIaBbI, YTO OOECIIEUYUBACT COJIEP>KATEIbHOE

CANHCTBO paCCMAaTpuBACMBIX B Hel BOIIPOCOB.

K/p Ne 6. llenple uucna.

MHuoxecTBa.
Kombunaropuka.
IIpumepHsbIe TEMBI
pedepaTuBHBIX,
HCCIIEIOBATENbCKUX u
MPOEKTHBIX pabor:
«/IpeBHss HayKa
KOMOWHATOPHUKaY,
«Benukuit MaTeMaTUK
Ditnep» u ap.

I1-43. CpaBHeHHe

53




22

I'naBa
PaunonanbHbie

qucia

11.

16

OcHOBHOE BHUMaHHME NpPU HM3YYCHUH PAUOHAIBHBIX YHCEN YAEJSIeTCs
0000IIEHNIO0 M Pa3BUTHIO 3HAHWH, MOJIYYCHHBIX YYAIIUMHUCS B XOJ€ HU3Y4EHUS
nensix uucen. I[lpu 3TOM ypOBEHBb CIIO)KHOCTH BBIYHCIUTEIBHBIX 3aJaHHUNA
OTPAaHWYEH: OH HE BBIXOJUT 3a PAaMKH HEOOXOAMMOro sl IMOCIEIYIOIIETO
NPUMEHEHHS. Y4Jalluecs J0JHKHbI HAydUThCsl CPABHUBATH PAIlMOHATBHBIC YHCTIA,
apryMEHTHPYs CBOM OTBET JIOOBIM HOJIXOSAIIMM 00pa3oM, M300paXkaTh yucia
TOYKaMHU Ha KOOPAMHATHON MPSMOMA, BBIITOJIHATH apU(PMETHIECKHE ACUCTBUS HAl
MOJIOKUTEITFHBIMU M OTPHUIIATEIEHBIMI YHCITAMHU.

31ech Ke MPOI0IDKASTCS IMHUS PEIICHHUS TeKCTOBBIX 3a/1ad.

VYdammecs: yqaTcsi COCTaBISATh YpaBHEHHUE 110 YCIIOBHUIO 3a7a4ll U HaXOIUTh
13 HETO HY)KHYIO BEJIMYUHY (MJIU YUCIIO OOBEKTOB).

Jns Oonee OTYETIMBOTO MNOHUMAaHUS COOCTBEHHO HJIEM KOOPIMHAT B
ydeOHHMKE paccMaTpHBAIOTCS MPUMEPHI PAa3IMYHBIX CHCTEM KoopauHAT. BaxkHo,
9TOOBl YYCHHWKH TMIOHSUIM CYIIHOCTh KOOPIMHAT KakK CIocoba 3amicu u
OTIpEJeNICHNs] TOJI0KEHUSI TOTO MM MHOTO 00BbekTa. OCHOBHBIM pE3ylIbTaTOM
oOy4eHHs] TpU H3YyYCHUH MAHHOTO ITyHKTA SBIISETCS NPHOOpETCHHE YMEHHS
OTIPENeNATh KOOPIMHATHl TOYKH B MPSIMOYTOJILHOW CHCTEME KOOPIMHAT Ha

IIJIOCKOCTH, a TAKIXKE€ OTMECYATh TOYKY 11O 3aJaHHBIM KOOpAUHATAM.

palMOHAIBHBIX qHCell.
Mopyns uncia.
I1-44. CnoxxeHnue u

BBIYUTAHUC PAlIMOHAJIbHBIX

YuCell.
I1-45. YMHOXKEHHE u
JICIICHNE  PalMOHATBHBIX
YuCell.
I1-46. Bce neilictBuUs ¢

parMoOHATBHBIMH YUCIIAMHU.
Tect 13. PanmoHanbHBIE
qyuca. [IpsamoyrosbHbIE
KOOPJMHATHI Ha MJIOCKOCTH.

K/p No7. PanmonanbHbIe

qucia

[IpumepHbIe TEMBI
pedepaTUBHBIX,
HCCIIEI0BATENIbCKUX u
MIPOEKTHBIX paboT:
«KoopaunaTtsl u
acTpoHOMUSD»,  «Benukun

MareMatuk P. Jlekapt» u

Ap.
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I'maBa 12.
MHOrOyroJipHUKA H

MHOTI'OrpaHHUKHA

10

JlaHHbIi pa3gen sBiseTcss 000O0INAIONIMM, COOMpAaTEIbHBIM pAa3leioM B
reOMETPUUECKOM JIMHUU Kypca 5-6 KJ1accoB. 3/1€Ch MPOUCXOIUT HOBBIM BUTOK B
M3YYCHUU BOMPOCOB, PACCMOTPEHHBIX paHee. PacmmpsitoTcss mTpeacTaBlICHUs
yYalquxcsi O MHOTOYTOJIbHMKAaX: OHHM 3HAKOMSTCS C

HOBBIM BUIOM

YETBIPEXYTOJIBHUKOB -  MapajuIeIorpaMMOM, C  HOBBIMH  CBOMCTBaMH
TPEYroJIbHUKOB, MPUOOPETAIOT HOBBIE TpadUuecKre yMEHHS IO TMOCTPOCHUIO
MHOTOYTOJILHUKOB M 00Jiee CJIOXKHBbI€ KOHCTPYKTHUBHBIE yMeHus. Pacmmpsrorcs
MPEACTABICHUS YUYaAIIUXCS O IUIOMAQAM — OHU Yydarcs HaXOIUTh IUIOIIATU
pasnuuHbIX GUryp MyTEM UX MepeKpanBaHUsI.

3amauu B 9TOM pa3zelie YaCcTO HOCAT KOMIUIEKCHBI XapaKTep, TaK Kak OHU
MpeAnoiaraloT 3HaHUEe MHOTUX (akToB. B CBs3M ¢ 3TUM OCOOEHHO BaKHBIM
CTaHOBUTCA BBIOOp M3 OOmIEH CHCTEMBbI YIpaKHEHUN TeX 3ajad, KOTOpble
a/JIeKBaTHBl BO3MOXKHOCTSIM ydamuxcs. Heo0XoaumMo coXpaHUTh MPaKTUYECKYIO
OpPHUEHTAIINIO TPY U3YYEHUU TEOPUH U PEIICHUH 3a1a4.

PaccmoTpenue cBOICTB mapajuienorpaMma B JaHHOM Kypce - CHoco0
3HAKOMCTBAa C 3TOW WHTepecHOW (urypoii. B cBsi3m ¢ 3TuM 3amaHue Tuma
«[lepeuncnute cBOICTBa MapaienorpaMma sBIseTCS HepaBOMepHbIM. B xone
pellleHus 3a1a4d TO WJIM UHOE CBOMCTBO aKTyallU3UPYETCs B COBMECTHOU paboTe
YUUTENS U YUEHUKOB.

Martepuan, cBsi3aHHBIM ¢ Ki1accu(UKaMeld MapaierorpaMMOB, CIYXKUT
eI CHUCTeMaTh3aluy 3HaHWd. BaxHO 3/1ech HE TONBKO TO, YTO JAaBHO
3HAKOMBI  MPSAMOYTOJIbHUK 6onee

OTHOCHUTCA K HIMPOKOMY KJIacCy

napamuiejiorpaMmmoB, HO HW TO, UYTO KBaJApaT MABJIACTCA YaCTHBIM CIIydacM

I1-47. ITapannenorpamm.
I1-48. Ilnomay.

[1-49. IIpuzma.

Tect 14. MHOrOoyroiabHuKu

W MHOT'OTpaHHUKH.

IIpumepHsbIe TEMBI
pedepaTuBHBIX,

UCCIIEI0BATENBCKUX U
MPOEKTHbIX  pabor: «B

MHpe mnpusm», «B Mwupe
MHOTOTPaHHUKOBY,
«IIpaBunbHbIC

MHOT'OIrpaHHUKW» U T.[.
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MPSMOYTOJIbHUKA. YYalllUMCs [10JIE3HO CPaBHUTH CBOMCTBA MapajuienorpaMMa u
MIPSIMOYTOJIbHUKA, IPSIMOYTOJIbHUKA U KBaJIpaTa U BBIJACIUTD T€ U3 HUX, KOTOPbIE
IPUCYILH TOJIBKO IPSIMOYTOJBHUKY WK TOJBKO KBaapaTy. EcrecTBeHHO, BCE 3TO
JIeTIaeTCsl C ONIOPOH Ha YEPTEK B XOJI€ COBMECTHOTO OOCYKACHUS.

3HaKOMSICb C TPaBUIbHBIMU MHOTIOYTOJIbHUKaMH, Yy4allluecs aKTUBHO
WCIIOJIb3YIOT 3HAHMUSI, CBSA3aHHbBIE CO CBOMCTBAMM YTJIOB MHOTOYI'OJIbHUKOB.

Marepuan nyHkra «[lnomanm» MoxkeT ObITH pa3fenéH Ha JBE 4YacTu:
TEOPETUYECKYIO U MTPAKTHYECKYIO.

B teopernyeckoif yacTu BBOJSTCS HOBBIE MOHSATHUS: PAaBHOBEIUKUE (QUTYPHI
U paBHOCOCTaBJIEHHbIE (PUTYphl — U HOBBIHN (DaKT: paBHOCOCTaBJIEHHbIE (DUTYPBI
PaBHOBEJIMKHU. 3aMETHM, YTO y4allhecss MOTYT HE Cpa3y YCBOMUTH 3TH TEPMUHBI,
Ha-4€M-1 He HaJ0 HacTauBaTh. [Ipu HEOOXOAUMOCTH ClleyeT MPOCTO TEPIEIUBO
«pacuI(ppOBBIBATE» ITH TEPMUHBI.

He cnenyer o6a HOBBIX NOHATHS BBOIUTH cpa3y. CHadana HYXHO
HAIlOMHUTD y4JalllMCsl, KaK HaXOJATCs IUIOLAA1 IPSIMOYTOJIbHUKA U KBaJpaTa, a
TaKxke 0oJiee CI0XKHBIX (GUTyp, COCTABICHHBIX U3 MPSIMOYTOJIbHUKOB.

Crnenyroumii 3Tan — paBEeHCTBO IUIOIIAAEH PAaBHOCOCTABICHHBIX (QUIYP.
Jnst n300pakeHusi paBHOCOCTABJIEHHBIX (PUI'Yp MCIIOJIb3YETCs KieTdyaras Oymara:
0 KJIETOYKaM JIETKO MOJICUUTATh MJIoUIaab (GUrypsl, pa3ouTh Ha J1Be (PUTYpHl, HA
OJIMHAKOBbIE YaCcTU U T. JI.

[IpakTHueckoe 3HaUEHHE NAHHOIO MaTepHala COCTOMT B TOM, YTO TENEPh
ydamyecs CMOTYT HaXOJUTh IUIONIAIN apajuIesIorpaMMa U TPEYroJIbHUKA ITyTEM

nepekpauBanus. OOpaliaeM BHUMAaHHE YYMUTENsl Ha TO, 4TO (opMyssl [uis
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HAXOXXJCHHUS IUIOMIAfe STHUX (UTYp HE BBOASFEH—H—HHKakHe HpaBiia—He
bopmynupyreres. EcTecTBEHHO, YTO yMEHHE NEPEKPOUTH (MPAKTHUYECKH WIN

MBICJICHHO) OJIHY (pUTypY B APYTI'YIO HE MOXKET OBITh OTHECEHO K 00s3aTEIHHBIM.

TEMATHYECKOE IINTAHUPOBAHHUE

5 KVIACC
(5 yacos B Henento, 170 ypokoB 3a yueOHBIH TOT)
[ImanoBbIe CxkoppekTupo-
Homepa | HaumenoBanue XapakTepucTHKa OCHOBHBIX BUJIOB JICATEIILHOCTH YICHUKA CpPOKH BaHHBIC CPOKHU
YPOKOB pa3aesoB U TeEM (Ha ypoBHE y4EOHBIX ACUCTBUI) IO TEME MPOXOXKJECHH | MTPOXOKICHUS
o
I yeTBepTH (45 ypokoB)

I'nasa 1. Jlunuu (8 ypokos)

1 ypok

1.1. PaznooOpa3Hublii Mup

JIMHUA

PacrioznaBate Ha mpenMeTax, HU300paKEHHSIX, B OKPYKAIOIIEM MHUpPE
pa3nuyYHble JMHUM, IUIOCKME M MpocTpaHCcTBeHHble. Pacmo3naBate Ha | 1 Hepens
yeprexax M PHUCYHKax  3aMKHYTble M HE3aMKHYThIe  JIMHUH,
camormepecekaroniecss U  0e3  camomepeceueHuil.  OmnuceiBaTh U
XapakTepu30BaTh JUHUU. KOHCTpyHMpOBaTh aNropuTM IMOCTPOCHUS JIMHHU,
n300paXEHHON Ha KIJIET4aToil Oymare, CTpOUTH MO anroputmy. M3o0paxaTh

Ppa3JINYHbIC JIMHUHU I10 06pa3uy WM C 3aJaHHBIMH CBOMCTBaMH

2-3 ypok

1.2.  Ilpamas. Yactu

Pacno3HaBarhs Ha YCPTECIKAX, PUCYHKAX U MOJCIAX NPAMYIO, 9aCTU HpHMOﬁ,

JIOMAHY1O. HpI/IBO,Z[I/ITL IMPUMCPLI aHAJIOTOB qacTen HpﬂMOfI B OKpYy’Karomem 1 HCOCIIA
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npssMoi. JlomaHnast.

MHpPE, MOJACIMPOBATh MPAMYIO, JOMAaHYK. Y3HaBaTh CBOMCTBA IPSMOI.
N3o6paxxaTs npsaMyo, J1y4, OTPE30K, JOMaHYI0 OT PYKH U C UCIOJIb30BAHUEM

JIMHENKHA

4-5 ypok

1.3. lnmuHa muHAN.

W3mepsaTh AIMHBI OTPE3KOB C TOMOINIBI0 JUHEHKUA. CpaBHMBATH JJIUHBI
OTPE3KOB C TMOMOIIBIO LUPKYJsI, HA TJa3, BBIMOJIHUB u3MepeHus. CTpouTh
OTPE3KM 3aJaHHOM [JIMHBI C MOMOIIBIO JIMHEHMKH. Y3HaBaTh 3aBUCHUMOCTH
MEXAY €IUHHUIIAMH METPUYECKOW CHCTEMBI MEp, BBIPAXaTh OJHU €IUHUIIBI
M3MEpEeHUs JTUH Yepe3 apyrue. HaxoauTs ommOKku mpu mepexoae OT OJHUX
€IMHUIL] U3MEPEHUS UIMH K IpyruM. HaxoauTe nnuHbl ToMaHbIX. HaxoauTs

JUINHY KpUBOM JINHUA

1 "Henens

6-7 ypoxk

1.4. OKpyKXHOCTb.

Pacrio3naBaTth Ha 4YepTexax, PUCYHKaX, MOJEISAX OKPYKHOCTb M KpYT.
[IpyBoauTE TpHUMEpPHl OKPYXKHOCTM M Kpyra B OKpYXalOIleM MHUpE.
N300paxkaTh OKpPYXHOCTh 3aJaHHOTO pajauyca ¢ TOMOIIBIO LUPKYJIS.
KoHcTpynpoBath alropuTM BOCHPOHM3BEICHUS PUCYHKOB M3 OKPYXHOCTEH,
CTPOUTh 1O  alNTOPUTMY, OCYLIECTBJISATH CAMOKOHTPOJb, MPOBEPSsI
COOTBETCTBHUE MOJYYECHHOTO M300pakeHUs 3aJaHHOMY pUCYHKY. M300paxkarh
OKPY)KHOCTH MO omnucaHuio. Vcroib30BaTh TEPMHHOJIOTHIO, CBS3aHHYIO C

OKPYXHOCTBIO. V3HaBaTh CBOMCTBA OKPY’KHOCTHU

2 Hexensa

8 ypok

O06006111EHNE u
CHCTEMATH3aIUs 3HAHUI

o TemMe «JImHum».

OnuceiBaTh M XapaKTepU30BaTh JMHUU. BbIIBUraTh runote3bl 0 CBOWCTBAX
JUHUHA U 000CHOBBIBaTh UX. M300pakaTh pa3nuyHble JUHUM, B TOM YHUCIIE
npsiMble M OKPY)KHOCTH. KOHCTpyMpoBaTh anropurM HOCTPOEHHs JIMHUM,
n300paKEHHOM Ha KIIeTYaTol Oymare, CTpOUTh 110 aJITOPUTMY, OCYLIECTBIIATh

CaMOKOHTPOJIb, mpoBEpsAd  COOTBCTCTBUC  IMOJIYYCHHOI'O I/I306pa)KCHI/I${

2 Hexens
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3aJJaHHOMY PUCYHKY. HaxoauTh JJIMHBI OTPE3KOB, JIOMaHBIX

I'naBa 2. Hatypaabnbie yncia (13 ypoxos)

YuraTh W 3alMCHIBAaTh MHOTI'O3HAYHBIC YHCIIA. HpI/IMeHﬂTB npu 3anucu

9-10 2.1. Kak 3anuchiBalOT M | OOJBIIMX YMCET COKpAILEHUs: ThIC., MJIH, MIpJ. [IpencTaBnsaTs uncia B BUje | 2 Hees
YpOK YUTAIOT  HATypaJbHbIE | CYMMbl pa3psAHbIX cjaraeMblX. YuTarh W 3anuceiBaThb 4YHClIa B
qucna HEMO3UIIMOHHON cHCTeMEe CUHClIeHUsl (KIMHOIMCh, PUMCKas HyMmepaius).
UccnenoBaTe uuCIOBBIE 3aKOHOMEPHOCTH. PaboTaTh ¢ HCTOYHUKAMH
nHpopmanuu
2.2. HarypaneHblli psn. | OnuceIBaTh CBOMCTBA HaTypanbHOTO psna. CpaBHUBaTh M YHNOPSAIOYMBATH

11-12 CpaBHeHMe HaTypaJbHbIE YWCJA W BEIMYUHBI (UIHMHY, Maccy, Bpems). llepexoauth ot | 3 Hexens

YpOK HaTypaJIbHbIX YHCEN OJIHUX €JIMHUIl U3MEpeHMs] BEeJIWYUH K JpyruMm. MccrnenoBaTh 4MCIOBbIE
3aKOHOMEPHOCTH. 3alluChIBaTh YTBEPKICHHUS C HUCIMOJIb30BaHHEM OyKBEHHOM
CUMBOJIUKH

13-14 2.3. YUucna u Touku Ha | UepTUTh KOOPAMHATHYIO TMPSAMYIO, H300pakaTh dYHCJIa TOYKaMH Ha

YPOK NpAMOM KOOPAMHATHOW MPSIMOM, ONPEACNSITh KOOPJIMHATY OTMEUEHHOM TOYKHU. | 3 Heaens
CpaBHMBATh U yIOPAAOYMUBATH YHUCIIA C OIOPOM Ha KOOPAUHATHYIO MPSAMYIO
CknanpiBaTth, BBIYMTATh, YMHOXaTb HaTypaJbHble 4ucaa. Beraucaars

15 ypox | CTapTOBBIi KOHTPOJIb 3HAQUYEHMS YHUCIIOBBIX BBIPAKEHUM, COJIEPKAIINX JEUCTBUS PA3HBbIX CTYNEHEH. | 3 Henens
Pemare TekcToBble 3amaun  apudmeTHueckuM crnocodom. Haxomuts
Heu3BecTHOe uyucno. Ilpumensars ¢opmyny nytu. [Ipumensats dopmyibl
IUIOLIA/IA ¥ TIEPUMETPA MPSMOYT OJIbHUKA.
Omnpenensats U3 JaHHOH MH(OPMAIUMH, COJAEpKalllel 4YMCIO C HYIIMH Ha

16-17 2.4. OxpyrieHue | KOHIIe, Kakoe 3HAY€HHE OHO BbIpAXAeT: TOYHOE WM MNpUOMKEHHOE. | 4 Hexens
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YPOK HaTypaJIbHbIX YU CEI Oxpyrnarh HaTypaJbHblE Yucla 1O cMbiciy. IIpuMeHATH mpaBMIIO
OKpPYTJIEHUS HATYPaJbHBIX YHCEl.
VYdacTBOBaTh B OOCYXICHHH BO3MOXHBIX OIIMOOK B XOJIE€ M pe3ylbTaTe
BBITIOJIHEHMSI 33/1aHUI HA OKPYIJIEHHUE YHCET
18-20 2.5. Pemenue | Pemare koMOMHATOpHBIE 3a/1a4d C TIOMOIIBIO Mepedopa BCeX BO3MOKHBIX
YPOK KOMOMHATOPHBIX 33]1a4 BapuUaHTOB (KOMOWHAIIUI YUCEI, CJIOB, MPEIMETOB U 1p.). MonenupoBars xo1 | 4 Heaens
peLIeHHs ¢ TOMOIIbIO PUCYHKA, C TOMOIIBIO J€pEBa BO3MOKHBIX BAPUAHTOB
O06061eHne u | Mcnonb30BaTh NO3UIIMOHHBIN XapaKTep 3allicy YUCel B AECATUYHON CUCTEME
21 ypox CHUCTEMaTH3alvs 3HaHUW | B XOJI€ peleHus 3aaad. YuTaTh W 3alHChIBaTh HATypaJbHbIE YHCHA, | S HEACINS
no teme «HarypanbHble | CpaBHMBaTh M YHOPSAAOYMBATH uucia. M3o0paxkaTe 4yucia TOYKaMU Ha
L (EDS KOOpAMHATHOW mpsMoW. OKpyriasTe HaTypalbHble 4ucia. Pemarts
KOMOMHATOPHBIE 33]]a4 C TIOMOILBIO Tepedopa BceX BO3MOXKHBIX BApHAHTOB
3anuceiBaTh MHOTO3HauHble 4yKciia. CpaBHUBAaTh HATypajbHbIE 4YHUCIIA H
22 ypok | KontponbHas pabora Ne | BenmuuuHbl (POMEXKYTKH BpeMmeHH). OTMedaTh TOYKHM Ha KOOPAWMHATHOM | 5 Hemens
1 o teMe | mpsiMoi. OKpyTIIsATh HaTypaJlbHbIE YUCIA U 3HaYCHUs BEIUYUH (MaccC, JUIMH).
«Harypanbuble  uyncina. | BeIMoaHATH epeOop BO3MOXKHBIX BAPHAHTOB MPU PEIIEHUH KOMOUHATOPHBIX
JInunun» 3a1a4. [IpoBOANTH JTMHUM C TOMOILBIO LIUPKYIIS U IUHEWKH, BOCIIPOU3BOAUTD
U300paKEHHYIO0 KOH(UTYPALIUIO.
I'nasa 3. /leiicTBHS ¢ HATYPAJbLHBIMH YHCJIaMH (22 ypoka)
Ha3piBaTh KOMIOHEHTHI JEWCTBUM CHOXEHUA M BbluMTaHUs. [IpumeHATH
23-25 AHanu3  KOHTPOJBHOHM | OYKBBI JUIS 3alMCHU CBOMCTB HYIS MPH CIOKEHWU W BHIYUTAHUU. BBHIMOTHATH | 5 Hemens
YPOK paboThI CIIOKEHHE W BBIYMTAHHWE HATYypaJbHbIX udHcel. [IpuMeHATH B3aMMOCBA3b
3.1. Cnoxenue U | CIIOXKEHHSI ¥ BBIUMTAHUS JJI HAXOXACHUS HEU3BECTHBIX KOMIIOHEHTOB 3THUX
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BBIYUTAHHUC

JEUCTBUM, JJI1 CAaMOIPOBEPKHU IIPHU BBINOJHEHUM BblunciaeHud. Haxonurts
OmMOKHA U 0OBACHATH UX. [103HAKOMUTBCS ¢ TPUEMAMU TIPUKUAKH U OL[CHKH
CYMMBI HECKOJIbKHX CJIaracéMblX, IPUMEHATH 3TH IPUEMBI B NPAKTHYECKUX
cuTyanusx. Pemare TEkCTOBBIE 3aJauM HA CIOKEHHE U BBIYMTAHME,

AHAJIM3UPOBATH U OCMBICIIMBATH YCJIIOBUEC 3aa4n

26-30
YPOK

3.2. YMHOXeHue u

JCICHUC

Ha3piBaTp KOMIIOHEHTHI JEHUCTBUA YMHOXEHUS W JeneHus. [IpumeHATsH
OYKBBI JJIs1 3alMICH CBOMCTB HYJS U €IMHULBI IPU YMHOXEHUU U JEJICHUU.
BbIMONHATE yMHOXKEHME W JI€JI€HHE HaTypalbHbIX uMcel. [IpuMeHsaTsh
B3aMMOCBSI3b YMHOJKEHMSI M JENEHHs JUIl HaXOXKJIEHUS HEU3BECTHBIX
KOMIIOHEHTOB 3THX JEHCTBHW, HJIs CaMOIIPOBEPKU IIPU  BBHIITOJHEHUH
BbluMCIeHUN. Ilo3HakOMHTBCS ¢ TpUEMAMHM TNPUKUAKA W OLEHKHU
IIPOU3BEACHUS HECKOIBKUX MHOKHUTEIICH, IPUMEHATH IPUEMBI CAMOKOHTPOJIS
IIPY BBINOJHEHUHU BbuncieHnil. Haxoaurs ommOku u oOBsACHATH UX. PemaTs
TEKCTOBBIC 3aJa4yd Ha yMHOXEHME W JCIEHUE, AaHaJIUu3UpoBaTh U
OCMBICJIMBATh yCIIOBHE 3a/1a4H. AHanu3upoBarb YHCIJIOBBIE

IMOCJICA0BATCIIPHOCTH, HAXOJUTH ITpaBUjIa KX KOHCTPYHUPOBAHUSA

6 Henens

31-34
YPOK

3.3. Ilopsimok  gecTBUit

B BBIYHCJICHHUAX

BorluncnaTe 3HAa4YeHHS YWCIOBBIX BBIPAKEHUH, COAEpKallUX JIEHCTBUS
pa3HBIX CTymeHed, co ckoOkamu u 0e3 ckoOok. OnepupoBaTh C
MaTEeMaTHYeCKUMU CHMBOJAMH, JIEHCTBYS B COOTBETCTBUU C IpaBHIAMU
3amMcu  MaTeMaTHYeCKHUX  BbIpaKeHUU. Pemate TEKCTOBBIE — 3a/aud
apuMeTUYECKUM CIOCOOOM, HCIIONB3Yys Pa3IUYHbIE 3aBHCHUMOCTH MEXKIY
BEJIMUYMHAMU (CKOPOCTh, BpeMsi, pacCTOsIHUE; paboTa, MPOU3BOAUTEIHHOCTD,

BpEMA U T. )I.)Z AHAIIU3UPOBATH U OCMBICIINBATD TCKCT 3a/la4r, OCYHICCTBIIATH

7 Henes
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CaAMOKOHTPOJIb, ITPOBEPAA OTBET HA COOTBCTCTBUC YCIIOBHUIO

35-37
YPOK

3.4. Crenenp yucia

OnepupoBaTb  CHUMBOJMYECKOM  3allUChIO  CTENEHW YWCIA, 3aMEHs
IIPOU3BEJICHNE CTEICHBIO U CTEIECHb IIPOU3BEACHUEM. BBIUMCIATE 3HAYEHUS
CTENEHEN, 3HaUEHUsI YHCIIOBBIX BBIPAKEHUH, COJIEp/KALIUX KBAaAPaThl U KyOBbl
HaTypaibHbIX yucell. [IpuMeHATs MPUEMBI IPUKHUIKU U OLEHKH KBaJIpaTOB U
KyOOB HaTypaJIbHbIX YHCEJ, HUCIOJIb30BATh ATH MPUEMBI JUIsI CAMOKOHTPOJIS
IIpY  BBINIOJHEHUM BBIYHUCICHUHN. AHaIW3UpOBaTh Ha OCHOBE YHCIIOBBIX
9KCIEPUMEHTOB 3aKOHOMEPHOCTH B IOCJEI0BATENBHOCTIX U, KOTOPHIMU

OKaHYMBAIOTCS CTEIEHU HEOOJIBIINX YHCEIT

7-8 Henmenst

38-41
YPOK

3.5. 3agaun

IBIDKEHHUE

Ha

Pemate TekcToBble 3amaud  apuUPMETUYECKUM CIIOCOOOM, HCIOJIB3YS
3aBUCHUMOCTb MEXIY CKOPOCTBIO, BPEMEHEM, PACCTOSTHUEM: aHAIU3UPOBATh U
OCMBICIIMBATh TEKCT 3a/a4yM; MOJEIUPOBATh YCIOBHE C IOMOIIBIO CXEM H
PUCYHKOB; Mepe@opMylIHpoOBaTh YCJIOBHE, CTPOUTH JIOTMUYECKYIO LIETIOUYKY
paccyXJAeHUN; KPUTHUYECKU OICHUBATh IOJIyYEHHBIH OTBET, OCYILECTBISATh

CaMOKOHTPOJIb, ITPOBEPAA OTBET HA COOTBECTCTBUE YCIIOBUIO

8-9 menens

42-43
YPOK

O060011IeHne

u

CHUCTEMAaTHU3al sl 3HAHUM

no Tteme «JleHcTBUA C

HaTypaJlbHbIMU

qucCJIaMn».

BobluncnaTe 3HAaYeHUS 4YMCIOBBIX BbIpakeHUH.  Has3piBaTh KOMIIOHEHTHI
apudmeTuyecKux eHCTBUN, HAXOAUTh HEU3BECTHBIE KOMIIOHEHTHI IEHCTBUH.
3anuceiBaTh B OyKBEHHOH (Qopme cBOicTBa apupMeTndecKux IeHCTBHIA,
CBOWMCTBa HyINs W €IWHULBI MPU CIOKEHUU M BBHIYMTAHUU, YMHOXKEHUU U
nenenuu. HaxomuTh u 0oObsicHATH omuOku.  Ha3piBaTh OCHOBaHHE U
MoKa3zaTenb CTENEeHH, HaXOAWUTh KBagpaThl W KyObl YHCEN, BBIYHUCISATH
3HAQUEHMS BBIPAKEHUHM, COAEpKALIMX CTENEHU. AHAIU3UPOBATh YUCIOBBIC

paBCHCTBA HW  YHCJIOBBIC 3aKOHOMCPHOCTH, IIPUMCHATH TIOAMCYCHHBIC

9 "Henena
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3aKOHOMCPHOCTH B XOJAC PCHICHUA 3aaad. Pemrate TekcTOBBIE 3amadyu

apu(METHYECKIM CIIOCOO0M

KonTponsnas pabora Ne

BremonaaTe CJIOKCHHUEC, BBIYMTAHUC, YMHOXKCHHUEC U JCIICHUC MHOI'O3HAYHBIX

44 ypok 2 o Teme «JlerictBus ¢ | yucen. HaxonuTe HEM3BECTHBIE KOMIIOHEHTHI eicTBuid. HaxomuTe kBaapatel | 9 Henens
HaTypaJbHBIMU U KyObl umcen. OnpenensiTe MOPSIOK JEHCTBUA W BBIUYUCIATH 3HAUYCHUSA
YHCIIAMID) BBIpAKEHUI. Pemarh 3a1aun Ha JBUKECHUE.
I'naBa 4. Ucnoab30Banue cBOlicTB AelicTBUi NpH BbIuucjaeHusx (12 ypokxos)
3anuchiBaTh € TMOMOIIbIO OYKB IE€PEMECTUTEIIBHOE U COYETaTeNIbHOE
45 ypok | AHanM3 ~ KOHTPOJIBHOM | CBOWCTBA  CJIOXKEHU M yMHOXeHMs.  @DopMynnpoBarh  mpaBwia | 9 Hexens
paboThI peoOpa3oBaHMsl YUCIIOBBIX BBIPAKEHUN HA OCHOBE CBOMCTB CIIOKEHUS WU
4.1. CpoiicTBa cnokeHusi | yMHOXeHHUs. Vcrmonb3oBaTh CBOMCTBA  NEHCTBUIM Uil  TPYNIHUPOBKHU
Y YMHOKECHUS CllaraéMbIX B CyMM€ U MHOXHUTEJIEH B POU3BEJACHUH, KOMMEHTUPOBAaTh CBOU
JNEUCTBUS. AHAIM3UPOBATh U PACCYXKJaTh B XOJ€ HCCIEIOBAHUS YUCIOBBIX
3aKOHOMEPHOCTEHN
Il yeTBepTH (35 ypokoB)
3anuchiBaTh € TMOMOUIbI0 OyKB TMEPEMECTUTENIBHOE U COYETaTEIbHOE
46 ypox | 4.1. CBolicTBa CIOKEHMS | CBOMCTBA  CJIOKE€HHSI W yMmMHOXeHus.  DopmynupoBath  mnpaBwia | 10 Henmens

U YMHOKCHUA

HpeO6p330BaHI/IH YHCJIOBBIX BBIpa)KeHI/Iﬁ Ha OCHOBE CBOMCTB CJIOXKCHHUS H
YMHOKCHMUAL. Hcrnonp3oBaTh  CBOMCTBA ﬂeﬁCTBHfI UL TPYHNIIMPOBKHU
cJlaracMbIX B CYMMC U MHOKHUTEIIEH B IMPOU3BCACHNH, KOMMCHTUPOBATh CBOU
JICNCTBHS. AHaJ'II/I3I/Ip0BaTB " pacCyxaaTb B XOAC HUCCICAOBAHUA YHCIIOBBIX

3aKOHOMEPHOCTEU

O6CY)KI[3TL BO3MOXHOCTb BBIYHCIICHUA rionmaau IpsAMOYT'OJIbHHKA,

63




47-49
YPOK

4.2. PacnpenenutenbHOE

CBOMCTBO

COCTaBJIECHHOTO M3 JIBYX IMPSIMOYTrOJbHUKOB, PpPa3HBIMH  CIIOCOOAMH.
3anuchBaTh ¢ TOMOIIbIO OYKB pACIpeleIUTeIbHOE CBOWCTBO YMHOMXEHHS
OTHOCHUTENILHO CJOXKeHUs (BbluMTaHus). DOpMynHpoBaTh U MPUMEHATH
MPaBUJIO BBIHECEHUS OOIIET0 MHOKUTENS 32 CKOOKU U BBITIOJIHATH 0OpaTHOE
npeoOpa3oBaHue. YYacTBOBaTh B OOCYXICHHUU BO3MOXHBIX OIIHMOOK B
LIETIOYKEe TIPeoOpa3oBaHU YHCIOBOTO BBIpaKEHHUs. Pemarth TEKCTOBBIE

3a/1auM apupMETHUIECKUM CIIOCOOOM, IIpeIaraTh pa3Hble COCOObl pelIeHNs

10 Hemens

50-52
YPOK

4.3. 3agayn Ha YacTu

AHanu3upoBaTh M OCMBICIUBATH TEKCT 3aadyd, mepedopMyIHupoBaTh
ycIIOBUE, M3BJEKaTh HEOOXoAuMyro HHpopManuio. MoaenupoBarh ycaoBUe
3a/1auM, UCIOJIb3ys pealbHbIe MPEeIMEThl U PUCYHKH. Pacro3HaBaTh 3a7adu
Ha yactu. Pemath 3ajauu Mo mpeyioKEHHOMY IUIaHy, TUIAHHUPOBATH XOJI
pemienus 3agaud. OneHUBaTh TMOJYYEHHBII  OTBET, OCYLIECTBISTH
CaMOKOHTpPOJIb, TPOBEpPssi OTBET HA COOTBETCTBHE YCIOBHIO. [IpuMeHSTH
HOBBIE CIIOCOOBI PACCYXICHUS K PEUICHHUIO 33/1a4, OTPaKaIOINX KU3HEHHbIE

CUTyallun

10-11 menens

53-54
YPOK

4.4, 3amaun Ha

YpaBHUBAHUC

AHanu3MpoBaTh W OCMBICIMBATh TEKCT 3aJaud, MnepedopMyaIupoBaTh
ycIlOBUE, M3BJIEKaTh HeoOXoAaumyro uHbopMmaiuoo. MoaeanupoBaTh YCIOBHE
3a/lauM, KCIIOJNIb3YsS pealbHble IMpeaMeThl U pUCYHKH. Pacro3HaBath 3amauu
Ha ypaBHUBaHME. Pemiarh 3aauu 1o mpeioKEeHHOMY IUIaHy, IJIaHHUPOBATh
xon peuieHus 3agayu. OlleHUBaTh NOMYYEHHBIH OTBET, OCYIIECTBIATH
CaMOKOHTpOJIb, MPOBEPsii OTBET HAa COOTBETCTBUE YCIOBHIO. [IpuMeHsTH
HOBBIE CMIOCOOBI PacCyXIEHUS K PEHICHHIO 3a/1a4, OTPAKAIOIINX KU3HEHHbBIE

CUTyallun

11 Henmensa
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55-56
YPOK

O0o01IeHe U cucTeMa-
THU3AINS 3HAHUU 10 TeME
«Hcnoap3oBanme

CBOWCTB JCUCTBUHN IIpU

BBIYHCIICHUAX).

I'pynnupoBaTe cnaraeMple B CyMME€ M MHOXHUTEIM B IPOU3BEIACHUHM.
PackpbiBaTh CKOOKM B TPOM3BEACHUM M BBIHOCHUTH B CyMMeE OOIIUi
MHOXHUTEIb 32  cKOOku.  IIpumenars  pa3HoOOpasHble  MPUEMBI
palMoOHaIN3alMy BBIYUCIICHUN, 3allUChIBasi COOTBETCTBYIOILYIO LEHNOYKY

PaBCHCTB. Pemats 3ala4yi Ha 4aCTH, Ha YPAaBHUBAHWC

11-12 penens

I'naBa 5. Yribl 1 MHOTOyroibHMKH (9 ypokoB)

Pacno3naBath Ha ueprekax, pUCYHKax W MOJAENSIX yrisl. Pacrmo3HaBaTh

57-58 5.1. Kak o0o3HauaoT U | nIpsAMOH, pa3BEPHYTHIN, OCTPBIH, Tynou yrisl. M300paxars yriel oT pyku u ¢ | 12 Hexens
YpOK CPaBHUBAIOT YTJIbI WCTIOJIb30BAHNEM YEPTEKHBIX HHCTPYMEHTOB Ha HEIMHOBAHHOW M KJIETYATOM
Oymare, MOAeIHpOBAaTh M3 OyMard W JPYyrux MarepuaioB. PacrmoszHaBaTh,
MO/IETTUPOBATH OUCCEKTPUCY yIiia
Pacnio3HaBate Ha 4epTekax, pUCYHKAaX U MOJICNISAX MPSMBIC, OCTPBIC, TYIIBIE U
59-61 5.2. 3mepenue yrioB pa3BEpHyThIC yriabl. M3MepsaTh ¢ MOMOIIBIO TPAHCIIOPTHUPA W CpaBHUBATH | 12-13 Hepens
YpOK BeMYUHBl YraoB. CTpOWTh yIJIBI 33JaHHOW BEJIWYHHBI C  TIOMOIIBIO
TpaHcnopTHupa. Penrare 3aa4n Ha HAXOXKACHUE TPATYCHONW MEPBI YIIIOB
Pacnio3HaBath MHOTOYrOJBHMKH Ha 4YepTeXax, PUCYHKaX, HAXOIUTh WX
62-63 5.3. Jlomanblie Y | aHAJIOTH B OKpYXKaloleM MUpe. MoaenpoBaTh MHOTOYTOJILHUKH, UCTIONIB3Ys | 13 Hemens
YPOK MHOTOYTOJIbHUKH Oymary, MpOBOJIOKY W T. [, M300pakaTh Ha HEJIMHOBAHHOW W KJIETYATOM

6yMare. I/ISMepHTB JJIMHBI CTOPOH W BCJIMYUHBI YI'JIOB MHOT'OYI'OJIBHUKOB.
HpOBOI[I/ITL AUaroHaJii MHOT'OYI'OJIBHUKOB. Hcnonp3oBaTh TCPMHHOJIOTHUIO,
CBA3aHHYIO C MHOT'OYT'OJIbBHUKAaMH. KOHCTPYI/IpOBaTL AJIITOPUTM
BOCIIPOU3BCACHUA PUCYHKOB, IMOCTPOCHHBIX W3 MHOI'OYI'OJIbBHUKOB, CTPOUTH

o aJIroputMy, OCYHICCTBIIATH CAMOKOHTPOJIb, IIPOBEPSASA COOTBCTCTBUC
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MOJIyYEHHOTO HM300paXeHUsI 33aJJaHHOMY PHUCYHKY. BBIUHMCIATH NepUMeTphI

MHOTOYI'OJIbHUKOB

64
YPOK

O06o0061IEHNE u
cUCTEMAaTHU3alUs 3HAHUU
no TeMe «Yriael WU

MHOT'OTpaHHUKW).

MonenpoBaTh MHOTOYIOJIBHUKH, HCIOJB3Yysl OyMmary, IMpOBOJOKY U T. I.,
n300pakaTh Ha HEJIMHOBAHHOM M KiieTdyaToil Oymare. PacnosHaBaTh IpsimMbIe,
OCTpBI€, TYIbI€ YIJIBI MHOIOYTOJbHUKOB. W3MepsATh AJUHBI CTOPOH U
BEJIMYMHBI  YIJIOB  MHOTOYIOJBHUKOB. I300pakaTb MHOTOYTrOJIBHUKHU.
Pa30uBaTh MHOTOYTrOJIBHMK M COCTaBJISTh MHOTOYIOJBHUK M3 3aJlaHHBIX
MHOTOYI'OJIbHUKOB. OmpenensiTh 4YHUCIO JUaroHajed MHOTIOYroJIbHHKA.
Hcnonp30BaTh  TEPMUHOJOTHIO,  CBSI3aHHYKD C  MHOTI'OYTOJIbHHUKamH.
KoHcTpynpoBaTh anropuT™ BOCHPOU3BEACHUSI PUCYHKOB, MOCTPOEHHBIX W3
MHOTOYT'OJIbHUKOB, CTPOUTH IO QJITOPUTMY, OCYILECTBISATH CAMOKOHTPOJIb,
IIPOBEPSIsl COOTBETCTBUE IOJIyYEHHOI'O H300paKeHHs 3aJlaHHOMY DPHUCYHKY.
BeiaBurate runotes3bl 0 CBOMCTBaAX MHOTOYTOJIBHUKOB U OOOCHOBBIBATH MX.

Boruncnsate nepuMeTpbl MHOTOYTOJIbHUKOB

13 Hemens

65
YpOK

Kontponbaas pabora No
3 10 TEME
«Hcnonp3oBanne

CBOMCTB JEUCTBUM TIIpHU
BBIYHCIICHUAX. YTJIBI H

MHOT'OI'PaHHUKH»

['pynnupoBaTh cinaraemMple B CyMME U MHOXHTEIU B IPOU3BEIACHUU.
BoiHocuth B cymMmMe 0Omuii  MHOXUTENb 3a CKOOkH. IIpuMeHsTH
pazHooOpa3Hble TMPUEMBl PALUOHATU3ALMU  BBIYMCICHHUH, 3alMUCHIBATH
COOTBETCTBYIOIYIO IIEMOUYKY paBeHCTB. [[pUMeHATs criocOOBI pelieHus 3a1a4
HAa 4YacTW, Ha YypaBHUBaHME. VI3MepATh BEIWYHHBI YIJIOB, MPOBOJIUTH
Oouccektpucy yrma. HM3o00paxkarb 4YeTHIPEXYTOJbHUK U MPOBOIHUTH €ro

JUuaroHaiu.

13 Hemensa

I'nasa 6. leaimmocthb yuces (15 ypokos)

(DOpMy.]'II/IpOBaTL OMpCACIICHUA MOHATUH «OCIUTEIIb» M «KpPATHOC» HYUCIIA,
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66-68 AHanu3  KOHTPOJBHOU | ymoTpeOasaTh UX B peud. HaxoauTh nenuTenw W KpaTHbIC NAaHHBIX yucel, | 14 Hemens
YPOK paboThI HauOOJIBIINI OOIIMIA JENUTeNh 1 HaMMEHbIee 00Iee KpaTHOE IBYX YHMCEl,
6.1. Henurenu U | UCIIOJIb30BAaTh COOTBETCTBYIOIIME OO0O3HAu€HUs. AHAIU3UPOBATH PSbI
KpaTHbBIC KpaTHbIX. PemaTh TeKCTOBbIE 3a/1a4M, CBSI3aHHBIE C IETMMOCTBIO YU CEN

@opMyIMpOBaTh  ONpPENENEHHMs]  MPOCTOr0O W COCTAaBHOIO  YHCIA,

69-70 6.2. [Tpocteie U | WUTIOCTPUPOBATh HMX NpPUMEpPaMH. BBIONHATE pas3liokeHUe 4unciaa Ha | 14 Hemens

YpOK COCTaBHbIE YHCIa MPOCThle MHOKUTENU. Vcnonp30BaTh MareMaTH4ECKyI0 TEPMUHOJIOTHIO IS
00BSICHEHUS, BEPHO WJIM HEBEPHO yTBEpxkeHUEe. HaxonuTh mpocThie uncia ¢
MOMOIIBI0  «pemieta JparocheHa». BpICHATH, SBISETCS JM  YUCIO
COCTaBHbIM. Vcronb30BaTh B X0/1€ pelIeH s 3a/1a4 TaOJINIly TPOCTHIX YHCEN
DopMyTHpOBaTh CBOMCTBA JETMMOCTH CYMMBI U TIPOU3BENICHHUS, PACCYKIATh,

71-72 6.3. CaoiicTBa | oOpamasick K COOTBETCTBYWOIHMM dopmynupoBkaM. KoucTpyupoBats | 15 Henens

YpOK JeTMMOCTH MaTeMaTUYeCKUe YTBEP)KICHHUS C TOMOIIBIO CBSI3KM  «ECIH..., TO...».
Hcnonb30BaTh TEPMUH «KOHTPIPUMEDPY, ONPOBEPraTh YTBEPXKIACHHUE OOIEro
XapakTepa ¢ MOMOIIbI0 KOHTPIIPUMEDPA.
®opmyaupoBaTh MPU3HAKA JEIMMOCTH Ha 2, Ha S5, Ha 10, Ha 3, Ha O.

73-75 6.4. ITpuznak genumoctu | [IpuBOaUTE MpUMEpHI YUCEN, ACTAIINXCS W HE JCISAIIMXCS Ha Kakoe-mbo u3 | 15 Hemens

YPOK yKa3aHHBIX 4YHCEN, JaBaTh pa3BEépHyThie mosicHeHus. KoHcTpyupoBath
MaTEeMaTHYeCKUe YTBEPXKICHHUSI C TOMOIIBIO CBSI3KM  «ECJH..., TO...».
[IpuMmeHsTh NpU3HAKH JIEIMUMOCTH B pacCyxAeHusx. Jloka3plBaTh U
OTIPOBEPTaTh YTBEPKICHHS

76 ypox | Konrponehass pabota 3a | BeIONMHATE ClOXEHHE, BbIUMTAHUE, YMHOXXEHUE U JeNIeHHE HATypajbHBIX | 16 Hemens

1 nomyroaue

4yucell. BeIUMCIATE 3HAUCHUS CTCHCHCI\/’I, 3HA4YCHHUA YHCIIOBBIX BLIpa)I(eHHfI,
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CoJIepKalIuX KBaJpaThl U KyObl HATypalbHBIX 4HWCeNl. Pemarh 3amaun Ha

4aCTH, Ha ABUIKCHHUC.

77-79 BpInonHATE J€€HHEe C OCTaTKOM MpPH PEIIEHWH TEKCTOBBIX 3a/Jad H
YPOK 6.5. Jlenenue ¢ OCTaTKOM | MHTEPIPETHUPOBATh OTBET B COOTBETCTBHHM C TIOCTaBJICHHBIM BOMPOCOM. | 16 Hememns
KnaccupunmpoBaTs HaTypaibHbIE YUCIIA 0 OCTATKaM OT JICTICHHS
O06061eHne u | [IpuMeHsITh TMOHATHS, CBA3aHHBIE C JEIUMOCTBIO HATypaJbHBIX YHCEI.
80 ypok | cucremaTtuzanus 3HaHui | Micrmosb3oBaTh CBOMCTBA M MpU3HAKU JenuMocTH. OnpoBeprath ¢ nomomibio | 16 Henens
no TeMe «J/lenMMoCTh | KOHTPIIPUMEPOB YTBEPKACHUS O MAETUMOCTH uHcen. PemaTts 3amaun Ha
qHCe. JIeJIEHUE C OCTaTKOM
11 yerBepTh (50 ypokoB)
I'naBa 7. TpeyronbHMKH U 4eTbipexyroabHukH (10 ypoxos).
O6061eHne u | [IpuMeHATh TOHATHS, CBS3aHHBIE C JIETMMOCTBIO HATypaJbHBIX YHCE.
81 ypok | cucreMaruzanusi 3HaHuil | Mcnosib30BaTh CBOMCTBA M MPU3HAKKU AeaUMOCTU. OnpoBeprath ¢ momoibio | 17 Henens
no TtemMe «JlemMMOCTh | KOHTPIIPUMEPOB YTBEPXKIEHHS O JEIMMOCTH 4YHcell. Pemars 3amaum Ha
YHUCEID». JICJIEHUE C OCTATKOM
Pacno3naBath TpeyroibHUKH Ha YepTekKax U pUCYHKAX, IPUBOJAUTH IPUMEPHI
aHAJIOTOB ATUX (QUTYp B OKpyxkaroueM mupe. M300paxarb TpeyroiabHuku ot | 17 Henens
83-83 7.1. TpeyronbHUKHA U UX | PYKH U C UCIIOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB, HA HEJIMHOBAHHOW U
YPOK BU/IBI. KJIeTUaToil Oymare; MOJeNupoBaTh, UCHOJB3Ys OyMmary, MpoOBOJIOKY U T. J.

Hccnenosath CBOICTBa TPEYrOJIbHUKOB HYTCM OKCIICPHUMCHTA, Ha6J'IIOI[eHI/I$I,

U3MCEPCHUA, MOJCIINPOBAHUA, B TOM HHUCJIC C HCIIOJIb30BaAHUEM
KOMIIBIOTCPHBIX IIPOTrpaMM. I/I3Mep}ITB AJIWHBL CTOPOH, BCIIMYMUHBI YIJIOB

TpeyroyibHUKOB. KiaccupuuupoBare TpeyroJbHUKH IO YIiaM, [0 CTOPOHAM.
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Pacnio3naBate  paBHOOEApPEHHBIE ¥  PABHOCTOPOHHHE  TPEYrOJbHUKH.
Hcnonb30BaTh TEPMHUHOJIOIHIO, CBSI3aHHYIO C TPEYroJbHUKaMU. BpliBurars
TUIIOTE3bl O CBOMCTBAaX pPaBHOOEAPEHHBIX, PABHOCTOPOHHUX TPEYrOJIbHUKOB,
o0ocHOBbIBaTh UX. OOBACHATH Ha NpUMEpax, ONPOBEPraTh € IMOMOUIbIO
KOHTPIIPUMEPOB YTBEP)KICHHUSI O CBOWCTBAaX TpeyroiabHUKoB. Haxonuts
MEPUMETpP TPEYrOJbHUKOB, B TOM UHCJE BBINOJHAS HEOOXOAUMbIE
n3mepenus. KoHcTpynpoBaThb OpHAMEHTHI M TAapKeThl, HU300paxkas MX OT

PYKH, C TOMOIIBIO MHCTPYMCHTOB

84-85
YPOK

7.2. ITpAMOYT OJIBHUKH.

Pacrio3naBate TpSAMOYTOJBHUKH Ha dYepTek axX M PHUCYHKAX, MPUBOIUTH
MpUMEpPbl  aHAJIOTOB  NPSIMOYIOJILHUKOB B OKPYXKAIOUIEM  MUDE.
dopmynHpoBaTh ONpeeNeHuss MpsIMOYroJibHHKa, KBaapaTa. H3o0paxarts
MPSIMOYTOJIbHUKU OT PYKU Ha HEJTMHOBAHHOM M KJIeT4aTOM Oymare, CTpPOUTb,
UCIOJIb3YS YEepTEKHbIE HWHCTPYMEHTBHI, IO 3aJaHHBIM JUIMHAM CTOPOH;
MOJENTMPOBATh, UCHOJIB3Ysl Oymary, MpoBOJIOKY U T. 1. Haxoauts mepumerp
OPSIMOYTOJIBHUKOB, B TOM WYHCJE BBIMOJHIS HEOOXOIUMbIE H3MEpPEHUsI.
HccnenoBaTth  cBOiCTBA  MPSIMOYTOJIBHUKOB — MYyTEM  AKCIEPUMEHTA,
HaAOIIOIeHHsI, U3MepeHHsl, MoaenupoBanns. CpaBHUBATh CBOWCTBA KBajpaTa
U TpSAMOYrojiibHHKA oOOIIero BuAa. BeIIBUraTh THUIOTE3bl O CBOWCTBAX
IPSIMOYTOJIbHUKA, 00OCHOBBIBaTh UX. OOBACHATH HA MPUMEpPAX, OMPOBEPraTh

C IIOMOIIBIO KOHTPIIPUMEPOB YTBCPIKACHUS O CBOMCTBaxX IpsAMOYT'OJIbHUKOB

17 uenensa

86-87
YPOK

7.3. PaBeHCTBO Quryp

Pacnio3HaBate paBHBIE (DUTYpPBI, TPOBEPATH PABEHCTBO (DUTYpP HAJOKECHHEM.
N3o6paxxates paBHble (urypsl. Pa3OuBaTh ¢(urypsl Ha paBHBIE YacTH,

CKJIaJIbIBATh M3 pPAaBHBIX JacTei. O6OCHOBLIB&TL, OOBSICHATh Ha pumMepax,

18 Hemens
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OTIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHHUS O PABEHCTBE (PUTYD.
@opMyIMpOBaTh NMPU3HAKU PABEHCTBA OTPE3KOB, YIJIOB, IPSIMOYTOJIbHUKOB,
okpyxHocTeil. KoHCTpynpoBaTh OpHaAMEHTHI U TapKeTHl, M300paxkas UX OT

PYKH, C TIOMOIIBIO NHCTPYMCHTOB.

88-89
YPOK

7.4. [Tmomane

MPSIMOYT'OJIbHUKA.

BrruncnaTe momanay KBaapaTroB, IPSMOYIOJIBHUKOB II0 COOTBETCTBYIOIIMM
npaBwiaM u ¢opMmynam. MogenupoBarh (UIypsl 3aJaHHOM IJIOLIAAM,
¢burypsl, paBHble MO IUIOMATUM. MoaeaupoBaTh E€IUHUIBI H3MEPEHUS
IJIOIIA M. BeIpakaTh OJHM €JUHUIBI M3MEPEHMs IUIOIIAAHA 4Yepe3 JIpyrue.
BoeibupaTe enuHuIBl U3MEpeHHs IUIONIaJd B 3aBUCUMOCTU OT CHUTYallUH.
BbInoNHATE  IPAaKTHUKO-OPUEHTUPOBAHHBIE  3aJaHMsl HAa  HAXOXJACHHE
IIJTOIIAIEH. Boruncnarte  mnomamu  uryp, COCTABJIIEHHBIX W3
npsAMOYroibHUKOB. Haxoauts npubnmkE€HHOE 3HadeHHwe miomaan ¢Guryp,
pa3buBas UX Ha eIMHUYHbIE KBaapaThl. CpaBHUBATh (PUTYPHI MO IUIOLWIAAU U
nepuMeTpy. PemaTe 3amauM HAa HaxoXKJIEHHWE NEPUMETPOB MW IUIOLIAAEH
KBaJIpaTOB M NPSIMOYTOJBHUKOB. BBIZENATh B yCIOBUM 3a/aud JJaHHBIE,
HeoOXoauMBble st €€  pelleHus, CTPOUTh JIOTUYECKYI0  LEMOYKY

paccymz[eHHﬁ, COIIOCTAaBJIATH HOJ'IyLIeHHHﬁ PpE3YIbTAT C YCIIOBHUEM 3aJa4u.

18 "Henens

90 ypox

O06006111EHNE u
CHCTEMAaTU3alusa 3HAHUN
no Teme «TpeyronbHUKU

" YCTBIPCXYTOJIbHUKN.

Pacrnio3naBath TPEYIr'OJIbHUKH, IPAMOYIOJIbHUKU Ha YCPTCI)KAX U PHUCYHKAX,
OIIPCACIIATH BHUJ TPEYTrOJIbHUKOB. I/I306pa)KaTB TPEYrOJIbHUKHU,
IIPpAMOYTOJIbHUKH C TIIOMOIIBKO HWHCTPYMCHTOB W OT PYKH. Haxoautb
NepuMEeTp  TPCYroOJbHUKOB, TIPAMOYTOJIBHHUKOB. Beriuncaars  miolagu
KBagpaToB W HPAMOYTOJIbHUKOB. Pemate 3amaun  Ha HaxO0XIECHUE

INEpUMETPOB U I (O 1ENEY KBaApaTOB MW MNPAMOYT'OJIbHUKOB. HccnenoBath

18 Hemens
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CBOWMCTBA  TPEYrOJIbHUKOB, IPSIMOYIOJBHUKOB IIYTEéM  OKCIIEPUMEHTA,
HaOIOIeHUS, U3MEPEHHSI, MOJICIMPOBAHMS, B TOM YHCJE C UCIOJIb30BaHUEM
KOMIIBIOTEPHBIX IporpamMm. PopMynupoBaTh YTBEPKIECHHS O CBOMCTBAxX
TPEYroJIbHUKOB, MPSIMOYTOJIbHUKOB, paBHBIX (uryp. OOOCHOBBIBATE,
OOBSCHATP Ha IpUMEpax, OIPOBEprarb € IOMOUIbIO KOHTPIPUMEPOB
YTBEPXKJIECHHUSI O CBOMCTBAX TPEYrOJIBHUKOB, IPSMOYTrOJIbHUKOB, PAaBHBIX
¢uryp.  KoHcTpyupoBaTh  anropuT™M  BOCHPOU3BENEHUS  PHUCYHKOB,
IIOCTPOCHHBIX W3  TPEYrOJBHUKOB, IPSIMOYTOJBHUKOB, CTPOUTH IO
QITOPUTMY,  OCYIIECTBJISATH  CaMOKOHTpPOJb, IPOBEPSII  COOTBETCTBHE
MOJIyYUeHHOTO  M300pakeHus 3aJaHHOMY pHCYHKY. Konctpyuposatsb

OPHaMCHTBI U MAapKEThI C TIOMOIIBIO NHCTPYMCHTOB 1 OT PYKH.

Haxomute Bce menutenu uncna. HaxomuTe KpaTHbIE Yncia, 3allUChIBATD P

91 ypox | KonTponeHast padota Ne | kpatHeix. Haxomauth HamMmeHbliee oOmee KparHoe JBYX uwuced. | 19 memems
4 no teme «JlenumocTh | PacknaapiBaTh YHUCIO Ha MPOCThbIE MHOXUTEIU. OnpenensTh IEIMMOCTb
yucen. TpeyroapHUKUA U | 4kcia Ha 2, Ha 3, Ha 5 ¥ HA 9 C MOMOIIBIO COOTBETCTBYIOIIUX MPU3HAKOB;
YETBIPEXYTOJIbHUKH WCITOJIB30BaTh 3TH MPHU3HAKH I ONPEIeICHUs JISIMMOCTH Yuciia Ha 6 U Ha
15. BBIOJHATH JIeJICHUE C OCTAaTKOM B XOJI€ PEIICHUS CIOKCTHBIX 3a1ad U
JaBaTh COJAEPKATEIbHYI0 TPAaKTOBKY IOJIYYEHHOTO pe3ynbrara. U3mepsarsb
OTPE3KH U YIJbl, HAXOJIUTh IMEPUMETpP TpeyrojibHUKa. Pacmo3naBath Bu
TPEeYroJbHUKA.
I'maBa 8. /Ipo6u (18 ypokos)
92-93 8.1. lomm MonenupoBaTh B rpadudeckoil, mpeaMeTrHol dopme aoau u npoodu. Pemarte | 19 Henens
YPOK TEKCTOBBIE 33/1a4 C OMIOPOM HA CMBICI MOHSTHS IOJIH.
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94-96
YPOK

8.2. Yro Takoe apoob

OnepupoBaTh C MaTEMaTUYECKMMH CHUMBOJIAMU: 3allMChIBAaTh JOJIM B BUJE
OOBIKHOBEHHOH Jpo0H, unTaTh ApoOU. Has3piBaTh YMCIUTENh U 3HAMEHATENb
OOBIKHOBEHHOH JpoOH, OOBACHATH MX COJEpXKATEIbHBINH CMBbICI. OTMeuaTh
JpoOKu TOYKaMU KOOPAMHATHOM HPSIMOW, ONpEeAEssTh KOOpAUHATBI TOYEK,
OTMEYECHHBIX Ha KOOPAMHATHOM IpsMOM. Pemarh TEKCTOBBIE 3ajauu ¢
OTMOpOM Ha CMbICI TOHATHUS Jpoou. [IpumeHsTh apoOu UIsl BBIpAXKEHUS

CANHUI UBMCPCHUA TJINHbI, MAaCCbl, BDEMCHU B Ooiee KPYIIHBIX €AMHUTIAX.

19-20 uenens

97-99
YPOK

8.3. OCHOBHOE CBOWCTBO

npobu

®opMynTupoBaTh OCHOBHOE CBOWMCTBO JIPOOH M 3alUCHIBATH €T0 C MIOMOMIBIO
OykB. MonenupoBarh B rpaduueckoir GopmMe U ¢ MOMOIIBIO KOOPIUHATHOM
MpsIMOM OTHOIIEHHE paBeHCTBAa ApoOeil. IlpuMeHSTH OCHOBHOE CBOMCTBO
apoOu K mpeoOpaszoBanuio ApoOeit. HaxomuTe ommOKM TpH COKpalieHun
npobeil WM MpUBEACHWHM UX K HOBOMY 3HAMEHATENI0 U OOBACHATH HX.
Ananu3upoBatb U (GOPMYIHPOBATH 3aKOHOMEPHOCTH, CBS3aHHBIE C
O0OBIKHOBEHHBIMH JIpoOsiMH. [IpuMeHsATh IpoOu M OCHOBHOE CBOMCTBO IpoOHU
IpU BBIPRKCHUU €IUHUI] U3MEPEHHs BEJIMYUH B 00Jiee KPYIMHBIX EAUMHHIIAX.
[IpuMeHsTh TpHU3HAKKA JEIUMOCTH JJsl COKpaineHus ApoOei. Jlokas3bIBaTh

BO3MOXHOCTb COKpalllCHUS I[pO6I/I C 0H0p0171 Ha MIIpU3HaKu JCITUMOCTH.

20 Henenas

100-101
YPOK

8.4. [IpuBenenue napoodeit

K o6meMy 3HaMCHAaTCIIIO

[IpuMeHsT,  pacCMOTpPEHHBIE  aJTOPUTMBI  MpPHUBEACHUS  Apodel K
HauMEHbIIeMYy OOIIeMy 3HaMEHATeNl0; Paclo3HaBaTh CIIydau, B KOTOPBIX

IMPUMCHACTCA TOT UJIU WHOMU U3 p8.306paHHBIX AJIrOPpUTMOB.

20-21 wenens

102-104
YPOK

8.5. CpaBHeHue pobeit

MoienupoBaTh C IOMOIIbIO KOOPIUHATHOM NMPSIMON OTHOIIEHUS «OOJIBIIE» U
«MEHbIIe» Il OOBIKHOBEHHBIX JApoOeil. CpaBHUBaTh JIpoOM C paBHBIMU

3HaMeHa-TelsIMU. [IpuMeHsATh pa3nuuHble NMPUEMBI CpaBHEHHs Jpobeilt ¢

21 wenens
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pa3sHbIMH 3HaMEHa-TeIsIMU, BbIOMpas  Haubosee MOAXOIAIUN HpuéM B
3aBHCHMOCTHU OT KOHKPETHOU cuTyaunu. HaxomuTs crocoObl penienus 3aaad,

CBSI3aHHBIX C YIOPSI0YMBAHUEM U CPABHEHUEM JPOOEH.

MopenupoBath B TpadudecKol W TpeaMeTHOH (opme CyliecTBOBaHUE

105-106 | 8.6. HarypanbpHble uncia | 4acTHOTO sl JIOOBIX  JIBYX HaTypalbHbBIX uymcen. OmnepupoBath | 21-22 Hepens
YpOK U 1po0u CUMBOJIBHBIMU (JOPMaMHM: 3alHCHI-BaTh PE3YJIbTAT JCICHHUS HATYPATbHBIX
9ucell B BHJIC JIPOOH, MIPEICTABISITh HATY-PATBHBIC YHCIAa OOBIKHOBEHHBIMH
npoOsiMu. PemiaTh TEKCTOBBIC 3a/1a4H, CBSI3aHHBIE C JETICHHEM HATYpaJIbHBIX
9rCeN, B TOM YHCIIE 33]]a9l U3 PEaTbHON TPAKTHKH.
MonenpoBaTe B rpaduueckoi, npeaMeTHol (opMe MOHSATHUS U CBOMCTBa,
107-108 | O6006mEeHne U | CBSI3aHHBIC C TIOHATHEM OOBIKHOBEHHOW ApoOW. 3amuchiBaTh W YWTATh | 22 HEAENs
YpOK cUcTeMartu3anusl 3HaHUil | OObIKHOBeHHbIE JpoOu. COOTHOCHTH JpoOM M TOYKM Ha KOOPIMHATHOM
o Teme «J[poom» npsimoii. [IpeoOpa3oBbiBaTh npoOM, CpaBHUBATH M YHOPSIOYMBATH UX.
[IpoBOIUTH HECIOXKHBIE UCCIIEOBAHMS, CBA3aHHbBIE CO CBOMCTBAMH APOOHBIX
Yycell, ONMUPAsCh HA YUCIIOBBIE SIKCIIEPUMEHTHI.
KounTtponsnas padora Ne | Mcnonb30BaTh CMBICT MOHSTHS ApoOM Ipu pemieHun 3anad. M3o0paxkaTth
109 5 mo Teme «JlpoOu. | ApoOM TOYKaMH Ha KOOpAWHATHOW mpsiMol. IlpuBomuTh apoOu K HOBOMY | 22 Hememns
YPOK Tpey-ronbuuku U | 3HaMEHaTeN, cokpamars apoou. CpaBHuUBaTh ApoOu. HaxomuTes momans

YCTBIPCX-YTOJIbHUKU»

IMPpAMOYTOJIbHHUKA, HAXOIOUTb HpI/I6J'II/I)KéHHO riomaau (1)I/Il"yp C IIOMOILIBIO

KBaﬂpaTHOﬁ CCTKHU.

I'maBa 9. /leiicTBus ¢ npodsimu (34 ypoka)

110-114

AHanu3  KOHTpPOJIBHOM

MO,Z[CJ'II/IpOBaTL CJIOKCHUC M BbBIYUTAHHC ):[p066171 C IOMOLIBKO PHUCYHKOB,

CXEM. q)OpMyJ'II/IpOBaTB " 3aIllMChIBATh C IIOMOIIIBIO 6YKB ImpaBHJIa CJIOXKCHUA U

22-23 "enend
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YPOK

paboTHI.
9.1. Cnoxenue H

BBIYUTAHUE APOOEH

BBIYUTAHUS ApoOei C OJMHAKOBBHIMHU 3HAMEHATEISIMU. BBITIONHATE CIIOKEHUE
W BBIUMTAaHUE JpoOed C OJMHAKOBHIMHU M C pPa3HBIMU 3HAMEHATEISIMU,
UCIIOJBb3ysl HaBBIKM IpeoOpa-3oBaHust npoOeit. I[lpuMensTs cBolcTBa
CIOKEHUA Ui palMOHAIM3alMU BbIUKCIIC-HUI. PemaTh TEKCTOBBIE 3a/1aud,

coJieprkamue IpoOHbIC JTaHHBIS

115-117
YPOK

9.2. CmemianHele 1poOu

OOBsICHAT, TPUEM BBIJICTICHUS IIEJIOW YacTH W3 HEMpaBUIBHOW apoou,
MPEACTAaB-JICHUS] CMENIaHHOW JpoOM B BHUJC HENPABUIBHOW W BBHITIOJHSTH

COOTBCTCTBYIOIIHE 3alIUCHU

23-24 "Henens

118-122
YPOK

9.3. Cnoxeunue u
BBIUATAHUE CMENIAHHBIX

npobeit

BrImonHATE ciioeHre U BIYMTAHUE CMENIaHHBIX ApoOeil. KommeHTupoBarth

X04  BblUMCIeHMS.  Vcronb3oBaTh  MpUEMBI  TPOBEPKH  pE3ysbTaTa

BBIYMCIICHHUA. I/ICCJ'Ie)IOBaTI) YHUCJIOBBIC 3aKOHOMEPHOCTHU

24-25 "Henens

123-127
YpOK

9.4. YMHOXeHHUE npooeit

@opMyaMpoBaTh W 3aMUCHIBATh C IMOMOUIbI0 OYKB TNPaBUJIO YMHOXKEHUS

npoOeii.  BrImonHATE yMHOXKEHHE npoOel, yMHOXEHHE JpoOoW Ha

HaTypaJlbHOE€ YHUCIO M Ha CMEIIaHHyI0 JApoOb. Beluuciare 3HaueHus
YHUCIIOBBIX BBIPAKEHHH, COJAEpXKAIIMX JpoOH; TMPUMEHSAThH CBOWCTBA
YMHOKEHUSI Ul paluoOHaNu3aluu BbluuciaeHuil. [IpoBoauTh HecnoxHbIE
UCCIIEJIOBAHMS, CBSI3aHHbIE CO CBOWCTBaMHU APOOHBIX YHCEN, OMUPasCh Ha
YHCIIOBbIE JKCIEPUMEHTHL. PemaTe TEKCTOBBIE 3a/ayd, COJEepKallue
IpoOHBIE JIaHHBIC, OCYLIECTBISATH CAMOKOHTPOJb, MpPOBEpsisi OTBET Ha

COOTBECTCTBUC YCIIOBUIO

25-26 wenens

128-131
YPOK

9.5. Jlenenue apobeii

@opMyaHpoBaTH M 3aMUCHIBATH C TOMOIIBIO OYKB CBOWCTBO B3aMMHO
oOpaTHBIX JIpo0Oeii, mpaBuiIo AeneHus apoOeil. BoimonHaTe nenenue apoOei,

JACICHUC ,Z[pO6I/I Ha HATypaJIbHOC YHUCIIO U HaO60pOT, JACICHUC I[pO6I/I Ha

26-27 "Henend
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CMEIIaHHyl0 JApo0b © HaoOopoT. HMcmonb3oBaTh NPUEMBI  MPOBEPKU
pe3yiibTarta BBIYMCICHHS. BBIMOMHATE pa3Hble JICUCTBHS C JAPOOSMHU IpU
BBIYKMCIICHUM 3HAYCHUsI BBIPAKCHHUS, COJCPIKAIICIO HECKOJBbKO JCHCTBUIL.
Pemlath ~ TekcTOBbIC  3aja4yM,  COJACpXKalIMe  JPOOHBIC  JAHHBIC,
VHTEPIIPETUPOBATh OTBET 3aJa4d B COOTBETCTBHM C IOCTaBJICHHBIM

BOIPOCOM

IV geTrBepTh (45 ypokoB)

132
YPOK

9.5. Jlenenue npobeit

@opMynupoBaTh W 3alMCBIBATH C TOMOINBIO OYKB CBOWCTBO B3aMMHO
00paTHBIX JpoOeH, mpaBuiIo JeieHus ApoOeil. BrImomHATh neneHue apooei,
JeIeHre Apo0M Ha HATypalbHOE YHUCIO W Hao0OpoT, neleHue apoOu Ha
CMEIIaHHyI0 JApoOb u HaobopoT. lMcnonp3oBaTh mpUEMBI IPOBEPKU
pe3ynbTaTa BBIYUCIICHUSA. BBIMOIHATH pazHble JOEHCTBUS C JPOOSMH IpH
BBIYMCIICHUN 3HAYCHMSI BBIPAKEHUS, COJEPIKAIIEero HECKOJbKO JEeWCTBUM.
Pemater ~ TekcToBble  3adaud,  cojepxkaliue  ApOOHbIE  JIaHHBIE,
UHTEPIPETUPOBAaTh OTBET 33Ja4yd B COOTBETCTBUU C IOCTaBJICHHBIM

BOIIPpOCOM

27 Henens

133-137
YPOK

9.6. Haxoxxnenue yactu
LIEJIOr0 U I[EJIOr0 II0 €ro

4aCTu

MozenupoBaTh yCIOBHE TEKCTOBOW 3aJaddl C IOMOIIBIO PUCYHKA, CTPOUTH
JOTUYEC-KYIO IETI0YKY pacCyKACHHH. YCTaHaBIMBATh COOTBETCTBHE MEKIY
MaTeMaTU4ec-KUM BBIPXEHHUEM M €ro TEKCTOBBIM ONHcaHueM. Pemathb
3a7a4d Ha HaXOJXKJEHUE YacTH LEJIOTO M LEJIOTO TI0 er0 YacTH, ONHpasich Ha
CMBICJI TIOHATHSL APOOH JTMO0 Ha OO NpUEM: YMHOXKEHUE WK JIeIeHHe Ha
COOTBETCTBYIOLIYIO APOOH.

BOCHpOI/IBBOI[I/ITL PaCcCMOTPCHHBIC CITOCOOBI paccyxcL[eHHﬁ. OCYIJ_IeCTBJ'I}ITB

27-28 weneins
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CaMO-KOHTpPOJIb, ITPOBCPSAA OTBET HA COOTBETCTBUC YCJIOBUIO

138-140 | 9.7. 3agaun Ha | Pemarp 3amaun Ha coBmecTHyro paboTy. Mcmonb3oBaTe mpuéMm penieHus
YpOK COBMECTHYIO palboTy 3alad Ha COBMECTHYIO paboTy JUisl pelleHus 3aJad Ha JBUXKEHHE. | 28 Helens
PacrioznaBath 3amauM, JUIsl peLIEHHUs] KOTOPBIX MPUMEHUM HPUEM pEIIECHUs
3a/1a4 Ha COBMECTHYIO paboTy
O06006mmenrne u cucreMa- | BelunciasTh 3HAYEHWs] YHUCIOBBIX BBIPAXKEHHMH, COJAEpXKallUX JpoOu.
141-142 | tuzanus 3HaHW# 1o TeMe | [[puMeHsTh CBOMCTBA apH(METHUEeCKUX ACUCTBHHA Uil panuoHanmu3anuu | 29 Hememns
YpPOK «MHOTOTrpaHHUKI BBIUKCIICHUH. Pemarh TEKCTOBBIE 3a/ayu, COJEpKallue IPOOHBIC TaHHBIE.
Hcnonb3oBath mpuémbl pelieHus 3a/ad Ha HAXOXKIEHHE YacTH LIEJoro U
1L[EJI0T0 IO €T0 YacTH
KonTtponsnast pabora Ne | BeimonHsate apudmernueckue IecTBUS € OOBIKHOBEHHBIMH JIPOOSMHU.
143 ypox | 6 mo teme «JleiicTBUs C | BEIYMCIATh 3HAYCHUS YUCIOBBIX BBIPOKECHUM, COIEpKaIuX ApoOHbIC uncia. | 29 Hemems
IPOOSIMI» Pemath TekcToBbIE 3amauM, coAepxkamiue ApoOHble naHHBIE. Vcnoib30BaTh
npuEéMBl pelieHHs 3aJad Ha HaXOXKJIEHHE YacTH IENOT0 M IIeJIOr0 MO €ro
YacTH.
I'naBa 10. Muororpannuku (10 ypokos)
PacrioznaBath Ha  yepTekax, pHUCYHKaX, B  OKpYyXKaiolmleM  MHpe
144-145 | AHamu3  KOHTPOJIBHOM | MHOTOTPAHHHUKH. UHMTaTh MPOCKIIMOHHBIC M300paKEHUS MPOCTPAHCTBEHHBIX | 29 Henens
YPOK paboTHI. TEJN: pAaclo3HaBaThb BUJIUMBIE W HEBUAUMBIE pPEOpa, TpaHU, BEPUINHBI.

10. 1. T'eomerpuueckue

TCJIa U UX I/I306pa)KeHI/Ie

KomnupoBare MHOTOTpaHHUKH, H300paKEHHBIE HaA KieT4arod Oymare,
OCYUIIECTBJISATh CAMOKOHTPOJb, TMPOBEPSISI COOTBETCTBUE IOJYYEHHOIO
U300pakeHusl 3aJaHHOMYy. MoJenupoBaTh MHOTOTPAaHHUKH, HCIOJIB3Ys

6yMary, IJ1aCTUIINH, IMPOBOJIOKY 151 T. O. HccnenoBathb CBOMCTBaA
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MHOTOT'PaHHUKOB, HCIOJB3Ysl OSKCIEPUMEHT, HaOII0eHUE, W3MEpEHHE,
MozenupoBaHue. ONUCHIBaTh UX CBOMCTBA, HCIOJIB3YSl COOTBETCTBYIOLIYIO
TepMHHOJIOrHI0. CpaBHUBaThb MHOTOIPAHHUKM [0 YHUCIY U B3aUMHOMY

PacroJIOKEHUIO IpaHel, péoep, BEpIIUH

146-147
YPOK

10.2. IMapamenenurmnen

PacriozHaBath Ha  uepTekax, pHCYHKaX, B OKpYXKalIleM MHpeE
napajuienenunes u - nupamuay.  HaseiBate nmpamunael.  Konumposatsb
napajuiefienuneabl U NUpaMuibl, H300paxEHHbIE Ha KJeTyaTol Oymare,
OCYILECTBIISITh  CAMOKOHTPOJIb, IPOBEPSIi COOTBETCTBUE IOJIyYEHHOTO
n300paxeHus 3agaHHOMy. MojenupoBaTh, UCNONb3ys Oymary, IJIaCTUIIMH,
MPOBOJIOKY U T. A. OmpenensiTh B3aUMHOE PaCIOIOXEHHEe TpaHel, pedep,
BEepIIMH Mapamjenenunena. HaxoauTe u3MepeHus mNapajuielenunesaa.
HccnenoBaTe  CBOMCTBA MapajuleNeMIeNa W IUPAMUIBL,  HCIOJIB3YS
9KCIIEPUMEHT, HAONIOJEHHE, U3MEpeHHe, MojaeiaupoBaHue. OmHChIBaTh HMX
CBOMCTBA, MCIOJb3Ysd COOTBETCTBYIOUIYIO TEPMHHOJIOIHIO. DOpMYIHpOBaTh
YTBEPXKACHUA O CBOWCTBAax MapajuleleNunesa, IUPaMUIbl, OIPOBEPraTh

YTBEPKACHUS C TOMOUIBIO KOHTPIIPUMEPOB

30 "enens

148-149
YPOK

10.3. O0BéM

mapaiCaCIrmIicaa

MonenupoBaTh Mapajiesienunebl U3 eIUHUYHBIX KyOOB, IOJCYMTHIBATH
yucino KyOoB. Bprumcisate 00BEMBI  MapajUleNienunesnoB, KyOoOB 1O
COOTBETCTBYIOIIUM TMpaBwiaM u ¢opmyiaam. MoaenupoBath €IUHHIIBI
u3MepeHus: o0béMa. BripaxaTb OJHM e€IUHUIBI H3MepeHus oObéma uepes
apyrue. BpiOupare eauHUIBI HM3MepeHHs O00bEMa B 3aBUCUMOCTH OT
CUTyallud.  BBINOJHATE  NPAaKTUKO-OPUEHTHPOBAHHBIE  3aJaHUA  Ha

HaxoXkJaeHne OoOBEMOB O0OBEKTOB, HMeENMX (OpMy Mapaienenunesa.

30 Hemens
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Pematp 3amaun Ha HaxokaeHHE OO0BEMOB NapalIeIENUIEN0B. BbpuucisTh

00BEMBI MHOT'OT'paHHHUKOB, COCTABJICHHBIX U3 MMApaJIJICJICIIUIICIOB

150-152
YPOK

10.4. ITupamuga

Pacnio3naBate pa3BépTku KyOa, mapawienenumnena, nupamusl. M3o0paxath
pa3BépTku Kyba Ha Kierdaroil Oymare. MopaenupoBaTh NapaiesenuIe],
nupaMuly u3 pasBéprok. lccimenmoBarh pa3BépTku Kyba, ocoOeHHOCTU
pacroioKeHUs]  OTHENBHBIX €€  dYacTeil, WCIOoJb3ys  OKCIIEPHMEHT,

HaOI0ZIcHNE, U3MEepeHne, MoaenrpoBanue. ONMUChIBaTh X CBOMCTBA

30-31 Henens

153
YPOK

O0600miesne u cucreMma-

TU3AlMA 3HAHUI [0 TEME

«MHOTrOrpaHHHUKN

Paco3naBate Ha  uepTekax, pHUCYHKaX, B OKPYKAWOIIEM MHUpPE
MHOTOTPaHHUKH. BBIACTATh BHUIWMBIE W HEBHAMMBIC TpaHH, pEOpa.
N3obpaxaTe UX Ha KieTdyaToi Oymare, MOJEIMpPOBATh, UCIIOIB3Ys Oymary,
TJIACTUIIMH, TTPOBOJIOKY U T. JI. XapaKTepHU30BaTh B3aMMHOE PACIIOJIOKECHHUE U
YUCJIO 3JIEMEHTOB MHOTOTPAaHHHMKOB MO WX H300pakeHuto. MccimemoBaTth
MHOTOTPaHHUKH, MCHOJB3Yysl OKCIEPUMEHT, HaONIOACHUE, HW3MEPCHHE,
MojzenupoBanue. OnuChIBaTh HMX  CBOWCTBA.  BbIuucasaTh  0OBEMBI
napajieenune0B, HCIOIb30BaTh CAWMHHUIIBI W3MepeHus o0bEéma. Pemarth

3aJa4l Ha HaXOXACHHUC 00BEMOB napaaiCICIIuICI0B

31 menens

T'masa 11.

Tadauubl 1 guarpamMmsl (9 ypokos)

154-156
YPOK

11.1. Yrenue

COCTaBJICHUC Ta6J'II/II_I

u

3HaKOMHTECS C pa3siIMdHbIMHU  BUAAMHA Ta6J'II/II_[. AHaJ'II/IBI/II)OBaTL T'OTOBBIC
Ta6J'II/II_ILI, HU3BJICKATh M3 HHUX I/IH(1)OpMaI_II/IIO; CpaBHHUBATb MCKAY coboi
MMpCACTAaBJICHHLIC B Ta6J'II/II_IaX JaHHBIC M3 peaﬂBHOﬁ IMPAKTHUKH; BBIIIOJHATH
BBIUMCIICHHS 110 TaOINYHBIM JaHHBIM. 3amoaHsITh IIPOCTLIC Ta6J'II/II_U>I, ceays

UHCTPYKLIUU

31-32 wenens

3HAaKOMHUTBLCS C TAaKHUMU BHUIaMH OUarpamm, Kak CTOJI0YAThIC H KPYT'OBLIC
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AnarpaMMbl. AHaJII/I3I/Ip0BaTB TOTOBBIC JUarpaMmbl; CpaBHUBATH MCKIAY

32 Hemensa

157-158 | 11.2. lnarpammsI co0oil TmpencTaBIeHHBIE HA JAUarpaMMax JaHHBIC, XapaKTePU3YIOLIUE
YpOK HEKOTOPOE peaTbHOE SIBIICHUE WIIA TMPOIECC, BBITOJHITH BBIYMCICHUS TIO
JTaHHBIM AuarpamMMbl. CTPOUTh B HECIIOKHBIX CIydasx MPOCTHIE CTOI0YAThIC
JTUarpaMMBbl, Cieaysi 00pasiry
3HaAKOMUTBCA C TNpUMEpaMU  oOmpoca OOMIECTBEHHOTO  MHEHUS W
159-161 11.3. Omnpoc | mpocTeHmuMu criocodamu MpeCTaBlIeHUsT TaHHBIX. [IpoBOIUTE Hecloxkuble | 32-33 Hexens
YpOK OOIIECTBEHHOTO MHEHHUS | MCCICAOBAHUS OOISCTBEHHOTO MHEHHUS, CBSI3aHHBIE C JKH3HBIO IIKOJIBI,
BHEIIKOJbHBIMH 3aHATHAMU u YBJICUCHHUSIMU OJTHOKJIACCHHKOB:
(hopMynupoBaTh BOIMPOCHI, BBIMOJHATH cOOp MHPOPMAIUH, MPEACTABIATh €€
B BHUJI€ TaOIHIIBI U CTOJIOYATON THArpaMMbI
O06o06mmeHNe u
162 CUCTEMaTH3aIusl 3HaHUH | AHAJIM3UPOBATH JaHHBIC OMPOCOB OOIIECTBEHHOTO MHEHUS, MPECTaBIeHHbIC | 33 Hememns
YPOK mo TteMe «Tabmuubl W | B TaOIUIAX M HA TUArpaMmax, CTPOUTH CTOJI0UYATHIC TUArPAMMBI
JTUarpaMMbD»
IMoBTOpenue (13 ypokos)
MogenupoBath B Tpaduueckoi, mpeaMeTHol (opme MOHSATHS U CBOWCTBA,
163 [ToBTOpEeHHE 1O TEME: | CBA3aH-HBIE C MOHATHEM OOBIKHOBEHHOW JIpOoOHW (B TOM 4HMCIIE ¢ MOMOIIBIO | 33 Hemens
YPOK «Ipobu» KOMITbIOTEPA). 3alUChIiBaTh W YUTaTh OOBIKHOBEHHBIE IpoOH. COOTHOCHUTH

IpoOdu M TOYKM Ha KoopAauHaTHOW mpsimol. IIpeoOpazoBbiBaTh apodu,
CpaBHUBAaTh U YNOPSAAOUMBaTH UX. [[pOBOAUTH HECIOXKHBIE HCCIEIOBAHMUS,
CBS3aHHBIE CO CBOMCTBAMU JPOOHBIX 4YHCET ,ONMUPasCh Ha YHUCIOBHIE

OKCIICPUMCHTBI
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164
YPOK

IloBTOpenue mno Tteme:

«/[evicTBust ¢ IpoOSIMU

Bbluncnate 3HAa4YeHHs UMCIOBBIX — BBIPAKEHUWH, CcOJEpXamux Jpoou.
[IpumensTh cBoOWcTBa apuPMETHYECKUX JEUCTBUIN Ui palMoOHAIN3AIUN
BBIUMCIICHUH. PemaTh TEKCTOBBIC 3adayd, COJEp)Kallne APOOHBIC TaHHEIE.
Hcnonp3oBare mpuéMel penie-HUA 3a7ad Ha HAXOXKIACHUE YacTH LIEJIOT0 U

OeJIoro 1o €ro 4actu

33 Hemensa

165
YPOK

[loBTOpeHne mno Tteme:

«MHOTrOrpaHHHUKN

Pacno3naBate Ha  uepTekax, pHCYHKax, B OKpPYXKalIIEM MHpPE
MHOTOTpaHHUKH. BbIIENATh BUIUMBIE W HEBUIWMBIE TpaHH, pEOpa.
N300paxkaTe X Ha KieTyaTod Oymare, MOJEIMpPOBaTh, UCIOJIB3Ys Oymary,
IUTAaCTHWJIMH, TIPOBOJIOKY M JAp. XapaKTepu30BaTh B3aHMHOE PACIOJIOKEHHE H
YHCIIO DJIEMEHTOB MHOTOTPAHHHMKOB IO WX H300pakeHwro. MccienoBath
MHOTOTPAaHHUKH, HUCIOJB3Ysl JKCIEPUMEHT, HaOIoJeHne, H13MepeHue,
MoJIenmupoBaHue.  VIcnonb30BaTh  KOMIBIOTEPHOE  MOJCIMPOBAaHUE U
9KCTIEPUMEHT JJIS1 U3y4EHUs CBOMCTB MPOCTPAHCTBEHHBIX Tel. ONHUCHIBATh UX
CBOWCTBA. BrIumciaTs 00BEMBI HapauIeIenHIIeIOB, NCIIOIB30BATh €ANHHIIBI
u3MepeHuss 00bEMOB. Pemath 3amaum  Ha  HaxoXKIeHHE O0OBEMOB

napauicCiICIIuIIC 0B

33 nenens

166
YPOK

KontponpHas pabora No
7

«HOBTOpeHHC MaTcpuraia

Otmeudars ApoOHBIE YKcCIa TOYKaMU KOOPAWHATHOU mpsimoil. CpaBHUBATh U
yIOPSAOYMBATE  ApOOHBIE 4YKcla. BBIYHCIATH 3HAUEHUS  YUCIIOBBIX

BLIpa)I(eHHfI, COACPIKAINUX HAaTypaJIbHbIC YHCJIa U ,Z[pO6I/I. Pemarth TEeKCTOBBIC

34 uenens

Kypca 5 KJacca. | 3a/1aud, cojepikalue IpoOHble NaHHble. M300pakaTh napajuienenunes Ha

MHororpaHHuKm» KJIeT4aToi Oymare, OnpeiensTh ero U3MEepeHHsl, HaX0AUTh JJIUHY JIOMaHOMH,
uayuei no pédopam napasuienenunena.

Ananu3  KOHTpOJIBHOM | I'pynmupoBaTh cilaraéMble B CyMME W MHOMXKWTEIM B IIPOU3BENICHUMU.
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167 ypok | pabotsl. IloBTOpenue mo | PackpriBaTh CKOOKM B TPOM3BEACHMU M BBIHOCUTH B cymMme oOmuil | 34 Henens
teme ««lcmnonp3oBaHue | MHOXKHTENb 32  CKOOku.  IlpumeHaTp  pa3HoOOOpazHele  MPUEMBI
CBOWCTB JCWCTBUM IIPU | PAllMOHAIM3AUUN BBIYMCICHUN, 3alUChIBas COOTBETCTBYIOIIYIO LIETOYKY
BBIYHMCIICHUSIX» paBeHCTB. Pemiare 3ajaun Ha 4acTu, Ha ypaBHEHUE
Bbuucnare  3HAaYeHHsT UHMCIOBBIX — BBIPOKEHUWH, COJEpXamuxX Jpoou.
168-169 | [loBToperne mo Tteme: | [IpuMeHSATH CBOMCTBA apu(METHYECKUX MACHCTBHIA IS panuoHanmu3anuu | 34 Hemems
YpPOK «/evicTBus ¢ npoGsimu» | BeIYUCIICHU. Pemiath TeKCTOBBIE 3alayu, COJEpKallue IpOOHBIC TaHHBIE.
Wcnonb3oBarh mpuéMBbl pellleHUs 3ajjad Ha HAXOXJAEHHWE YacTHU LEJNOro U
LIETIOTO0 IO €T0 YacTH
170 ypok | UToroBelii KOHTpPOJIb 3a | BEIYUCIATH 3HAYEHWS YHCIOBBIX BBIPAKECHUH, COJEpKAIMX HATypaibHbIC | 34 Hemems
Kypc 5 kiacca yucia u 1pobu. Pemare TekCTOBBIE 3a/1a4H, COJIEpKAIINE TPOOHBIEC TaHHBIE.
6 KJIACC
(5 gacos B Henenro, 170 ypokoB 3a yueOHBIH TOT)
[InanoBbie CkoppekTupo-
Homepa | Haumenosanue XapaKkTepuUCTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH YYECHUKA CPOKH BaHHBIC CPOKHU
YPOKOB pa3zeiioB U TEM (Ha ypoBHE y4eOHBIX JeCcTBUI) 110 TeMe IIPOXOXKICHU | IMPOXOKICHUS
b
I yerBepTh (45 ypokoB)
I'nasa 1. /Ipo6u u npouenTsl (18 ypokoB)
MonenupoBaTh B rpadudeckoit 1 mpeaMeTHoi popme 0ObIKHOBEHHBIE JPOOH,
1-2 1.1. Yro Mmbl 3HaeM o | cBOHcCTBa Jpobeit (B TOM 4yMcie ¢ MOMOLIbl0 KoMmblorepa). CpaBHUBaTh U | 1 Henens
YPOK npo0six yIOPSI0YUBaTh OOBIKHOBEHHBIE JPOOH, TNPUMEHATh pa3iIMyHbIC NPUEMBI
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CpaBHEHHMsI. BBIMONTHITH cokparienne apooeii. COOTHOCUTH APOOHBIC YnCa ¢
TOYKaMH KOOPJAMHATHOM IpsAMOM. [IpoBOANUTH YMCIIOBBIE DKCIEPUMEHTHI, HA

HNX OCHOBCEC JI€J1aTh BbIBObI, OOBSICHATD UX.

YPOK

1.2. Brluucinenus ¢

TpoOsMu

@opMmynupoBaTh W TMPUMEHSATH TNPABWIA BBINIOJHEHUS apH(PMETHIECKUX
JNEWCTBUH C JpOOSIMH, BBITIOJHITH BBIYUCICHUS C JAPOOHBIMH YHCIAMH.
AHanu3upoBaTh pa3IMyYHbIE CUTYallUM, CBSI3aHHbIE C MPUMEHEHUEM IpoOei,
W TPOBOJAUTH HECJOKHBIE PACCYXICHUS, MPUBOJALNIME K OTBETY Ha
MIOCTaBJIEHHbIE BOINpPOCHI. Pemary 3a1aun, BKIOYArOMKUE IpoOU, COCTABIATh

IJI1aH PCIICHUA 3aga9, KOMMEHTUPOBAThL CBOA )IGﬁCTBHSI.

1 Hemens

5-6
YPOK

1.3.  «MHOro3TaXHbie»

poowu.

Hcnonb3oBath npoOHYI0 4epTy Kak 3HaK AeneHus. [IpuMeHsTh pa3iuyHble
CHoCcOObl BBIUMCIICHHSI 3HAUE€HUN APOOHBIX BBIPAXKEHHH, MPeoOpa3oBbIBATh

«MHOTO3TaXXHBIC) I[pO6I/I.

1-2 wenens

YpOK

1.4. OcHoBHEBIE 3amadu

Ha JIpoowu.

Pacrio3naBath ¥ pemate OCHOBHBIE 3a/laud Ha JpoOH, MPUMEHSATh Pa3HbIE
CrocoObl HAXOXKJCHHS YacTH YKCJIa U YKCia MO €ro 4acTH, KOMMEHTHPOBAaTh
cBou feiicTBud. [IpuMeHsATh NOTyYeHHBIC 3HAHUS B CUTYallUsIX M3 peabHOM
KU3HU. AHaJIM3UPOBATh U OCMBICIMBATh TEKCT 3aJaud, MOJEINPOBATh
yCIOBUE C TOMOIIBIO CXEM U PHUCYHKOB;, CTPOUThH JIOTUYECKYIO LEHOUYKY
paccyXJIeHUH; BBIMOIHATH CAMOKOHTPOJIb, IIPOBEPSASI OTBET HA COOTBETCTBUE

YCJIOBHIO.

2 Hexensa

10-14
YPOK

1.5. Yto Takoe npouLeHT.

OOBACHATH, YTO TAaKOE€ IPOILEHT, UCIOJb30BaTh U MOHUMAaTh CTAHJAPTHHIC
000pOTHI peuH CO CIOBOM «IPOLEHT»; HAXOAUTh HH(POPMAIIUIO, CBA3aHHYIO C
nporeHtamu, B CMU. Beipaxarb npoueHTsl B Apo0sx U ApoOH B MPOLIEHTAX.

MoenupoBaTh MOHATHE MPOLIEHTa B rpaduueckoil popme (B TOM dyHcie ¢

2-3 Henend
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MOMOIIBI0 KOMIbIOTEpa). Pemiare 3amaun Ha HAXO0XICHUE HECKOJIBKUX

NPOLUCHTOB BCIWYHHBI, HNPUMCHATHL IOHATUC IPOLCHTA B IMPAKTHUYCCKUX

CUTyalusiXx. AHaJII/I3I/Ip0BaTI) TCKCT 3aga4u, IMPOBOAUTH YHCJIOBBIC

OKCIICPUMCHTBI, MOJCINPOBATH YCIIOBHUE C TIOMOIIBIO CXEM U PUCYHKOB

15 ypox | CTapToBbIil KOHTPOJIb MO | BRIUMCHIATE 3HAUEHUs] YMCIOBBIX BBIPAXKEHUM, COJEpXKALUX HATypaibHblE | 3 Henens
MaTeMaTHKe yucna u ApoOu. Pemiats TeKCTOBBIE 3a7jauu, COAEpKAIINE IPOOHbIE JaHHBIE.
OObsACHATh, B KaKMX cCilydasx s [peacTaBieHus UHPOopMaluu
16-17 1.6.  Cron0uarble ¥ | UCHOJIB3YIOTCS CTOJIOUATHIE TUAarpaMMBbl, a B KaKUX — KpyroBble. 3Bnekats | 4 Henenst
YpOK KpPYroBbI€ TUarpaMMbl U UHTEPIpPETUpPOBaTh HHOOPMAIMIO U3 TOTOBBIX JHAarpamM, BBINOJHATh
HECJIOKHbIE BBIYMCIIEHUS 10 JaHHBIM, MPEACTAaBIEHHBIM Ha JHarpaMMe.
CtpouTh B HECJOXHBIX CIy4asX CTOJIOUaThle M KPYrOBbIE JHarpammbl I10
JAHHBIM, MPEJCTABICHHBIM B TabauuHOU (opme. [IpoBoauTh ncciienoBaHUs
MPOCTEUIINX COLMANIBHBIX SBJICHUN 110 TOTOBBIM JHarpaMMam
CpaBHMBAaTh M  YNOPSIOYMBAaTH OOBIKHOBEHHBIE JApPOOHM, IPUMEHSATH
18 ypok | O600mEeHne U | pa3nuyHbie TpUEMBI  CpPaBHEHMs. BBIMOTHAT,  cOKpareHue apoOeit. | 4 Hemens
cucTeMaTu3alys 3HaHull | BeIOMHATH BBIYMCIEHHA C JpOOHBIMM uHWciaamMH. PemaTts 3azaud  Ha
no Tteme «/Ipobu W | HAXOXAEHUE YACTH YMCIIA, YUCIIA [0 €r0 YaCTH, HAXOAUTh, KAKYIO 4aCTh OJTHO
HPOLIEHTHD) YHMCIIO COCTaBIIsAET OT Jpyroro. PemaTs 3agaun Ha npoueHThl. V3BinekaTh U
UHTEPIPETUPOBATh HHPOPMALIUIO U3 TOTOBBIX TUArPAMM.
KontponpHast pabota Ne | CpaBHUBaTh ApoOH. BHINOIHATH BEIUMCIIEHUS C APOOHBIMM uuciamu. Penats
19ypoxk |1 mo Teme «/lpobGu u | 3ajauM Ha HAXOXKJAECHUE YACTU YHCIIA, YHACHA 110 €r0 YacTH, HaXOAUTh, Kakylo | 4 Henens

MPOLUCHTHD»

9aCTb OAHO YHUCJIO COCTABJIACT OT APYTroOro. Pemate 3agaun Ha MMPOUCHTHI.

I'nasa 2. IlpsiMble Ha MJIOCKOCTH U B POCTPaHCTBe (7 YPOKOB)




AHanu3  KOHTpOJbHOM | Pacrio3HaBaTh ciaydyad B3aUMHOIO PAacCIOJIOKEHUS ABYX HPAMBIX, a TaKkKe
20-21 paboTHI. BepTUKaNbHBIE  yruibl.  Ompenensith  Yriiel, oOpa3oBaHHble  aByMs | 4-5 Henens
YpOK 2.1.  Ilepecexkaroiuecs | nepecekarmuMucs npsMbiMu. M300paxars 1Be nepecekaroluecs MnpsiMble,
psIMBIC. CTPOUTD MPAMYIO, IEPIIECHIUKYIISIPHYIO TAHHON
PacriozHaBaTh ciaydau B3aMMHOTO DPAacloOJIOKEHHS JIBYX IMpsIMBIX Ha
22-23 2.2. [TapannenpHble | TVIOCKOCTH W B TPOCTPAHCTBE, a TaKXke TMapajUieibHbIE CTOPOHBI B | 5 Hemems
YpOK MpsIMBIE. MHOTOYIOJIbHUKaxX. M300paxkaTe JBe mapajulefibHble MpsIMble, CTPOUTH
MPSIMYIO, TIAPAJUIEIBHYIO JIAaHHOW C TIOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB.
AHanu3upoBaTh Crnoco0 MOCTPOEHUS MapaUIeNbHbIX MPSMBIX, IOIIAr0BO
3aIaHHBIA ~ PUCYHKaMH,  BBIIIOJHATH  TIOCTPOEHUS;  OCYIIECTBIATH
CaMOKOHTPOJIb, TPOBEPSISI COOTBETCTBHE IOJYYEHHOTO  H300pa)Ke€HHs
3ananHoMYy. DopMynUpoBaTh YTBEPKICHHS O B3aUMHOM PACIIONIOKEHUH JBYX
MPSIMBIX, CBOMCTBAX MapayljIeNIbHbIX MPSIMBIX
N3mepsaTh paccTosiHME MEXTy ABYMS TOUKAMH, OT TOUKH O TMPSIMOM, MEXIY
24-25 2.3. Paccrosnue. JBYMsI MapaJUyIeIbHbIMU MPSIMBIMHA, OT TOYKM [0 IUIOCKOCTU. CTpouTh | S Hemens
YpOK napasuieJibHble TpPSIMbIE C 33JaHHBIM PACCTOSIHUEM MEXKIY HHUMH, a TaKkKe
reoMEeTPHUECKOe MECTO TOUEK, 00J1ajatoniee OnpeaeEHHBIM CBOWCTBOM
O60061eHue u | Onpenenars yribl, OOpa30BaHHBIC JBYMsI MEPECEKAIOIIUMHUCS MPSIMBIMU.
26 ypoK | cucTeMaru- 3auusa | U3o0paxkaTe  JBE  MepecekamImuecs  MpsiMble, CTPOUTh  MpsAMyto, | 6 Hexemns
3HaHUU 1o TeMe | IePIEeHIUKYISAPHYIO JIaHHOM, napajulebHylI0 JaHHOM C TOMOIIbIO

«HpSIMLIC Ha ITIIOCKOCTH

" B IIPOCTPAHCTBE»

IIepTé)KH]':,IX HHCTPYMCHTOB. I/I3Mep}ITB pacCTodHUC MEKAY ABYMSA TOYKaAMH,
OT TOYKHU OO HpHMOﬁ, MCXKAY ABYMS NAPAJUICIbHBIMU MIPAMBIMU, OT TOYKH 10

IIJIOCKOCTH.
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I'nasa 3. lecsaTuunsbie 1podu (9 ypokoB)

3anuchIBaTh M YATATh JAeCATUYHBIC qpoou. [IpecTaBisaTh AecITUUHYIO IpO0h

27-28 3.1. JecsatuuHas 3anuch | B BUJE CYMMbl pa3psiIHbIX cilaraeMblX. MojenupoBaTh JECSATHUHbIE IpoOH | 6 Henens
YpOK npooOeit pucynkamu. IlepexoauTs OT AECATHYHBIX ApoOEH K COOTBETCTBYIOIIUM
00bIKHOBEHHBIM cO 3HameHarteiasmMu 10, 100, 1000 u 1. 1. U Ha0OOpPOT.
N300paxats necaTudyHble APOOU TOUKaMU Ha KOOPIMHATHOM NMpsAMOit
3.2. Jlecatuunble npobu | Mcnonp3oBaTh jAecATUYHBIE JpoOM Ui mepexoJa OT OJHMX EIUHUI]
29 ypok | M MeTpUuYecKas CUCTeMa | U3MEpPEeHHUsT K JPYrMM, OOBSACHATh 3HAUEHUs JECATHUYHBIX IPUCTABOK, | 6 Henens
Mep WCIIOJIb3YEMBIX JUIsl 00pa30BaHusl Ha3BaHUM €MHUII B METPUUECKOI cucteme
Mep
®opmynupoBaTh  MpPU3HAK  OOpPaTUMOCTH  OOBIKHOBEHHOM  Jpodu B
30-31 3.3. [lepeBon | necaTruHyt0, TPUMEHATH €r0 JJIS pacro3HaBaHUs JpOOeH, sl KOTOpBIX | 6-7 Hemens
YPOK OOBIKHOBEHHOM JpoOM B | BO3MOXKHAa (WM  HEBO3MOXKHA) JIECATUYHAs 3amuch. [IpeacTaBisiTh
NECSITUYHYIO OObIKHOBEHHbIE JpoOM B BHJAE JAeCATUYHBIX. [IpuBOAWTH TpUMEpPHI
SKBHMBAJICHTHBIX MPECTABICHUN APOOHBIX YHCET
PacrioznaBath paBHbIE necsiTUUHbBIE ApoOU. OOBICHATH Ha MpUMEpax MpUEM
32-33 3.4. CpaBHEHHE | CpaBHEHUS JIECATUYHBIX qpoOei. CpaBHUBATH U YIOPSIOYMBATh JECATUYHBIC | 7 HENESA
YPOK JECSITUYHBIX ApOOeH. npobu. CpaBHUBaTh OOBIKHOBEHHYIO U JIECATUYHYIO JpoOu, BbIOHpas

MO AXO AAIIYIO (bOpMy 3aliCH JAHHBIX YHCell. BBIABIATH 3aKOHOMCPHOCTL B
IMOCTPOCHHUHU IIOCIICAOBATCIbHOCTU OCCATHYHBIX ,Z[p066171. Pemate 3amaun-
HCCJICAO0BaHHA, OCHOBAHHBIC Ha IIOHHMMAHUW TOPA3PAAHOTO IIPUHIHUIIA

JIECATUYHOM 3aITUCH I[pO6HBIX YUCCII

3anuceIBaTh ACCATUYHBIC I[p06I/I B BHIC OOBIKHOBEHHBIX I[pO6CfI u




34 ypok

O6o006uienne u
CUCTEMaTH-3aIus

3HAHUI o TeMeE
«lecaTuunbie Zpo0u.
[Ipsi-MBIe Ha IUIOCKOCTH

U B IIPOCTPAHCTBE

0oObIKHOBEHHBIE ApoOu co 3HameHatenem 10, 100, 1000 u T.1. B BHIE
JIEeCATUYHBIX ApoOeil. HaxomuTh KOOpIWMHATHI TOYEK, OTMEUYCHHBIX Ha
KoOpauHATHOW mpsMoi. [IpencraBnsaTe OOBIKHOBEHHBIE ApoOM B BHIC
JNECSITUYHBIX (eciu 3T0 BO3MOXHO). CpaBHMBaTb M YHNOPSAJIOYMBATH
JECATUYHBIE JApPOOH, CPaBHUBATh OOBIKHOBEHHYIO JpOOb M JECATUYHYIO,
HaxXOJUTh HAaWMEHbIIEe WM HaumOOJbIIEe YMCIO Cpeau JAPOOHBIX YHUCEIl,
MIPE/ICTABICHHBIX OOBIKHOBEHHBIMH U JAECATUYHBIMU Jpo0simu. CTpouTh
NpsiMble, TE€peceKaroIuecs TMoJA 3aJaHHBIM YIJIOM, HaXOAWTh YIJIbl,
o0pa3oBaHHbIE JBYMs Ie€peceKarolUMHC NpAMbIMU. CTpOUTh MPsAMYIO,
MapajuIeIbHYI0 JAHHOW MpsSMOM, MNPAMYIO, MEPHEHAMKYISIPHYI JdaHHOMU

npssMoi. HaxouTe pacCTOsIHME OT TOYKH J10 IPSIMOIA.

7 Henens

35 ypok

KontponpHas pabora No
2 mo teme «JlecaTUUHBIC
npobu.  Ilpsmbie  Ha
IJI0C-KOCTH u B

IpOCTPAHCTBC»

3anuchiBaTh JECATHYHBIE JpoOM B BHUAC OOBIKHOBEHHBIX JpoOeH U
0OBIKHOBEHHBIE NIpobu co 3HameHatenem 10, 100, 1000 u T.n1. B BHIE
JNECSITHYHBIX JpoOei. HaxoauTe KOOpAWHATBI TOYEK, OTMEYCHHBIX Ha
KOOpJAMHATHOM mpsMoi. [IpeacTaBisaTe OOBIKHOBEHHBIE ApOoOM B BHIC
JNCCITHYHBIX (eclii  3T0 BO3MOXHO). CpaBHHBAaTh H  YIOPSAIOYHBATH
NCCSITHYHBIC JPOOH, CPAaBHUBATh OOBIKHOBEHHYIO IpOOb W JICCATHUYHYIO,
HAXOJWTh HAUMEHBIIECEC WM HAWOOJBIIEE YHCIO CPEaH IPOOHBIX YHCE,
MPE/ICTABIICHHBIX OOBIKHOBEHHBIMH M JECATUYHBIMH Apo0siMu. CTpOUTH
NpsIMbIe, TIEPECCKAIOIIUECS TIOJ 3aJaHHBIM yIJIOM, HAaxXOIHWTh YIJIBI,
oOpa3oBaHHBIE JBYMs IMEpPECcEeKAIOMMMUCT NPAMbIMU. CTpOUTH MPSAMYIO,
napajuieTbHyI0 JaHHOW TPAMOM, MPsIMYI0, MNEPHEHAUKYISIPHYIO JaHHOM

npsMoi. HaxoauTh paccTositHue OT TOUKHU 0 MPSIMOM.

7 Henens
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I'nasa 4. [leiicTBus ¢ necaTHYHBIMHU ApoosiMu (31 ypok)

KoHcTpynpoBath anropuTMbl CIOXKEHHUS M BBIUUTAHUS JCCITHYHBIX IPOOCH,

36-39 AHanu3  KOHTPOJBHOH | WIUTFOCTPHPOBATh MX TNpUMEpaMHu. BBUUCIATE CyMMBI ¥ pa3HOCTH | 8 Hemens
YPOK paboThI JNECATUYHBIX ApoOed. BplumcnaTe 3HaYeHWss CyMM UM Pa3HOCTEH,
4.1. Crnoxenue U | KOMIIOHEHTAaMH KOTOPBIX SIBISIOTCS OOBIKHOBEHHAs W JECATUYHAs JIPOOb,
BBIUMTAHUE JECATUYHBIX | 0OCYXKJas IPH ATOM, Kakas (hopma IpeJICTaBICHUs Yncel BO3MOKHa U OoJiee
npobeit nenecooOpa3zHa. BBIMONHATE OLIEHKY W NPUKUAKY CYMMBI JI€CSTHYHBIX
npoOeii. PemaTh TEKCTOBBIE 3a/layd, TMPEANOJIATaloIIue CIOXKEHUE |
BBIYHTAHUE JCCITUIHBIX IPOOCH
O6006mmenrne u cucrema- | BeIUHMCISITH CyMMBI U Pa3HOCTU JIECATHYHBIX poOeil. BerunciasaTs 3HaueHus
40 ypox | TM3aIuUs 3HAHUI MO TEME | CYMM U pa3HOCTEH, KOMIIOHEHTAaMHM KOTOPBIX SIBJISIOTCS OOBIKHOBEHHas W | 8 Henens
«CnoxeHue U | gecaTuyHas ApoOb, 00Cykasi MPU ITOM, Kakas (hopma MpeacTaBICHUs YHCET
BBIUMTAHUE JCCATUYHBIX | BOBMOXXKHA UM Oosiee 1enecooOpazHa. PemaTh TeKCTOBble — 3ajaud,
npo6ei». Tect Ne 5. MIPEANOJIaraoye CI0KEHUE U BEIYUTAHUE IECATHYHBIX Ipo0ei
HccnenoBaTe 3aKOHOMEPHOCTH B HM3MEHEHUH TIOJIOKEHHUS 3aIsITOM B
41-43 4.2. YMHOXEHHE | | JCCATUYHOM JpoOu mpu yMHOKeHuH u neieHuu e€ Ha 10, 100, 1000 u T. a. | 9 Hexens
YPOK JIeJIeHUE necstuyHoil | opmynupoBaTh MpaBuiia YMHOKEHUS U JIEIEHUS JecsITUUHOM npobu Ha 10,
npo6u Ha 10, 100, 1000 100, 1000 u T. 1. [IpuMeHATH yMHOXKEHHE U JIeNIEHUE JIECATUYHON qpodu Ha
creneHb yucna 10 mig nepexona OT OJHUX €IMHUL U3MEPEHUS K JAPYTUM.
Pemate 3amaum ¢ peaJbHBIMU JAaHHBIMH, I[PEACTABICHHBIMH B BHUJE
JECATUYHBIX Ipo0eit
KoHcTpyupoBaTh  @JrOpUTMBl  YMHOXKEHHUS JIECATUYHONH JApoOH Ha
44-45 4.3. YMHOXEHUE | NECITUYHYIO JpoOb, HAa HATypallbHOE YHCIIO, WLIIOCTPUPOBATh NMpUMeEpaMu | 9 Henens
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YPOK JECSITHYHBIX APOOCH. COOTBETCTBYIOLIME ITPABHIIA. Bpruncnate npou3BENCHUE  JIECITUYHBIX
Ipooeid, JNCCITUYHOW JpOOM W HATYpadbHOTO 4HCIA. BBIYHCIATH
MIPOU3BEICHUE JIECATUIHON IPOOHM M OOBIKHOBEHHOM, BBRIOMPASI ITOIXOISAIIYIO
(dhopmy 3amucu IpOoOHBIX YKcell. BO3BOAUTE JAeCATUYHYIO APOOb B KBaJApaT U
B Ky0. BRIUUCIIATE 3HAYCHUS YUCIIOBBIX BBIPAKCHUMN, COACPKAIIUX TCHCTBUS
CJIIOKEHHUSI, BBIYMTAHUS W YMHOXEHHUS JCCATUYHBIX JpoOeil. BrImomHATH
NPUKUJKY YU OLUEHKY pe3yJIbTaTOB BBIUMCICHHUI. Pemarh TEKCTOBBIE 3aadyu
apudMeTHYecKuM crnocodboM. Pemares 3amaun Ha HAXO0XXJICHHE 4YacTH,

BBIPAKEHHOM ECITHUYHOM IpOOBIO, OT JAHHOMN BEJIMYHHBI

Il yverBepTH (35 ypoxos)

KoHcTpynpoBaTh  anropuTMbl  YMHOXKEHMSI  JIECITUYHOM  ApoOu Ha
46-48 4.3. YMHOKEHHUE | JCCATUYHYIO ApOoOb, Ha HATypaJbHOE YHWCIIO, WLIIOCTpUpOBaTh mpumepamu | 10 Hememns
YpOK JeCSITUYHBIX Ipo0eit COOTBETCTBYIOIIIME MpaBHIIA. Bbruncnsate mpousBeneHUE JECSITUYHBIX

npo0ei, NECATUYHOM ApoOM W HATYpaJbHOTO YHCIA. BBIYUCIATH

MPOU3BEIICHUE JACCITUYHON ApoOH U OOBIKHOBEHHOM, BHIOMpAsS TI0IXOISAIIYIO
(dhopmy 3amucu ApoOHBIX ynced. Bo3BoauTh AecATHUHYIO ApoOh B KBaapaT U
B Ky0. BBIUNCIATh 3HaUEHUS YMCIIOBBIX BBIPAKCHHH, COACPKAITUX JACHCTBUS
CIIOEHHMSI, BBIUMTAHUS W YMHOXEHUS JECATHYHBIX JApoOeil. BhIMonHATH
OPUKUAKY U OLEHKY pe3yJlbTaTOB BhIUMCICHHMN. Pemath TEKCTOBBIE 3a7auu
apudMETHYECKUM CcrocoOoM. Pemares 3amau Ha HaXOXKJICHHE 4YacTH,

BBIPKEHHOU JECSITUYHON JPOOBIO, OT JAHHOMN BEINYHHBI

O6CY)KI[3TL MNPUHIHUIIAAIIBHOC OTJIIMYUC JENUCTBUSA JEIIEHUS OT ApYrux

49-53 4.4. Jlenenue | necTBUN C AeCATUYHBIMU OpoOsmu. OcBauBaTh anropuT™Mbl BeruuciaeHui B | 10-11 nemens




YPOK

JECSITHYHBIX IpoOeit

cllydasiX, KOTJla 4acTHOE BBIPAXKAeTCsl NECATUYHOH IpoObto. COmOCTaBIsATh
pa3IUYHBIE CIIOCOOBI TPEJCTaBJICHHUS OOBIKHOBEHHOW JpoOW B BUAC
JecATUYHON. Pemate TekcTOBBIE 3a7aud  apUPMETHYECKUM CIIOCOOOM,
UCIIOJIB3YSl PA3JIMYHbIE 3aBUCUMOCTU MEXIy BEIMYMHAMH; aHAIU3UPOBATh U
OCMBIC/IMBATh TEKCT 3a/la4M, CTPOUTH JIOTUYECKYIO IIETIOYKY PacCyKICHUII;
KPUTHUYECKH OLIEHUBATh MOJyYEHHBIH OTBET, OCYLIECTBISATh CAMOKOHTPOJIb,

IpOBEPsAA OTBET HA COOTBETCTBUC YCIIOBUIO

54-57
YPOK

4.5. Jenenue
JEeCSITUYHBIX npobeit

(pomoinKeHue).

BrruncnsTe yacTHOE OT JIEJICHUS Ha JECATUYHYIO JpoOb B OOIIEM cirydae.

OcBauBath MpUEMBI BBIYUCIICHUS 3HAYEHUH TPOOHBIX BHIPAXKEHUIN

11-12 uenens

58-60
YPOK

4.6. Oxkpyrienue

JECATUYHBIX ApOOeit

Okpyrniarh JecATUYHbIE JApOOM «II0 CMBICIY», BbIOMpas Jydliee U3
NpUOIHKEHUH C HEJAOCTaTKOM M ¢ H30bITKOM. DPOpMyIHpOBaTh MPaBUIIO
OKpYTJICHUS AECATUYHBIX ApoOel, MPUMEHSATh ero Ha npakTuke. OObSICHSTS,
YeM OTJMYaeTcsl OKpYIJIGHHE JAECATUYHBIX JpoOeld OT OKpyIJieHus
HATypaJlbHbIX YHUCeN. BhUMCIATH NpUOIMKEHHBIE YacTHBIC, BbIpaKCHHbBIC
JECSITUYHBIMH JIpOOSIMU, B TOM YHUCIIE MPH PEIICHUU 3aJad MPaKTHYEeCKOTro
XapakTepa. BBIMOTHATH NPUKHUIKY U OLEHKY pe3yJIbTaTOB IEHCTBHM C

JECATUYHBIMH JAPOOSIMHU

12 wenensa

61-64
YPOK

4.7. 3agaun Ha

JABHIKCHUC.

Pemars TekcTOBBIE 3amauu apI/I(bMCTI/I‘ICCKI/IM CHOCO6OM, HCIIOJIb3YH
3aBUCHUMOCTh MCKAY BCIUMYNHAMU (CKOpOCTB, BpeMsa H paCCTOHHI/IC),
AHAIIU3UPOBATH U OCMBICIIMBATD TCKCT 3a1a4H, nepe(bopMyanOBaTL ycCJ0BHE,
H3BJICKATb HCO6XO,Z[I/IMYIO I/IH(I)OpMaI_[I/IIO, MOACIUPOBATL  YCIIOBHE C

IMOMOIIBIO CXCM, KPUTUYCCKHU OLICHUBATH HOHy‘IGHHLIﬁ OTBCT, OCYHICCTBJIATH

13 Hemens
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CaMOKOHTPOJIb, ITPOBEPAA OTBET HA COOTBCTCTBUC YCIIOBUIO

65 ypox

O06o0011eHMEe U cucTEMa-
THU3alMA 3HAHUI [0 TEME
«JleWicTBUST ¢ JIeCsITHY-

HBIMH JIpOOSMI

dopmynrpoBaTh MpaBUiia JEHCTBUN C NECATHYHBIMH IPOOSMH. BBraucisaTh
3HAYECHUs YHUCIOBBIX BBIPAXECHHUH, COOTBETCTBYIOUIMX ApPOOH; TPUMEHSTH
CBOMCTBA apu(METHUYECKUX ACHCTBHH JUISl pallMOHAIU3AIMHA BBIYMCICHUH.
BbINONHATE NPUKUIKY U OLEHKY pe3y/lbTaTOB BBIYMCIEHUN. OKpYyrisTh
JECSITUUHBIE IPOOH, HAaXOAUTh IECSITUYHBIE NMPUOIMKEHUS OOBIKHOBEHHBIX
npobeii. Pemath TekcToBBIE 3a7jaul apUPMETUUECKUM CIIOCOOOM, HCIOJIB3YSI
pa3IiMyHblE  3aBUCHUMOCTH  MEXAY BEIWYMHAMH:  AHAIM3UPOBATh U
OCMBICIIMBATh TEKCT 3ajaud, MNepe@opMylIupoBaTh YCIOBUE, H3BJIEKATh
HE0OX0IMMyI0 MH(OPMaLKI0, MOJEIUPOBATH YCJIOBHE C IMOMOIIBIO CXEM,
PUCYHKOB, PpEAIbHBIX IPEAMETOB; CTPOUTh  JIOTUYECKYIO  LEMOYKY
pacCyX/IeHHI; KPUTHYECKH OLICHMBATh IOJIyYEHHBIH OTBET, OCYILECTBIATH

CaMOKOHTPOJIb, POBEPSAS OTBET Ha COOTBETCTBUE YCIOBUIO

13 Hemens

66 ypok

Kontponbaas pabora No
3 mo Teme «JlericTBHS C

ACCATUYIHBIMUA PO OsIMI»

dopMynupoBaTh MpaBuUjia ACUCTBUN C NECATUYHBIMHU APoOSMHU. Beraucisats
3HAYEHUS YMCJIOBBIX BBIPAKCHHM, COACPIKAIINX IPOOH; MPUMEHSITh CBOMCTBA
apupMeTHYECKUX  JEHCTBUH  JUI1  palMOHAIM3AllMM  BBIYUCIICHHUH.
HccnemoBaTh  4YMCIOBBIE  3aKOHOMEPHOCTH,  WCIOJB3YS  YHCIIOBBIC
9KCIIEPUMEHTHI (B TOM 4YHCJI€ C IOMOIIbIO KOMIIbIOTEpa).  BBINOIHATH
OPUKUAKY U OIICHKY PEe3yAbTaTOB BBIUMCICHUNA. OKpYriaTh OECSITHUHBIC
IpoOu, HAXOIWTh JECATHYHBIC TNPUOIMKCHUS OOBIKHOBEHHBIX ApOOCH.
Pemate TekcToBble 3amaud  apuPMeTHYECKUM  CrOcoOOM, HUCIONB3YS
pa3iuyYHble  3aBHCHUMOCTH  MEXKJAYy BEIUYMHAMHU:  aHAIM3UPOBATh U

OCMBICIIMBAaTh TCKCT 3alaydu, Hepe(bopMy.HI/IpOBaTB YCJIOBUC, MU3BJICKATDH

14 uenensa

90




HE0O0X0AUMYI0 MH()OPMALIMIO, MOJECIUPOBATh YCJIOBHE C TOMOIIBIO CXEM,
PUCYHKOB, PpEaJIbHBIX IMPEAMETOB; CTPOUTH  JIOTUYECKYIO  IEMOYKY
pacCyXKJIeHU; KPUTHYECKH OIICHUBATH MOJIYUEHHBIH OTBET, OCYILECTBIIATH

CaMOKOHTPOJIb, ITPOBEPSAA OTBET HA COOTBCTCTBUC YCIIOBUIO

I'nasa 5. OxpyxHOCTH (9 ypOKOB)

67-68
YPOK

5.1. OxpyxHOCTb U

npsMas

PacniozHaBarh pasznuyHble Cioyd4ad B3aUMHOIO pACIHOJIOKEHUS MNpsSMON U
OKPY)KHOCTH, H300pakaTb HX C IOMOIIbI0 YEpPTENKHBIX HHCTPYMEHTOB.
HccnenoBaTe CBOMCTBA B3aMMHOIO PACIIOJIOKEHHUS NMPSMON M OKPYKHOCTH,
WCIIONIb3YSl OKCIIEPUMEHT, HaONIo/IeHne, W3MEpeHHe, MOJeIMPOBaHuUE.
CtpouTh KacaTelbHYI0 K OKPY)KHOCTH. AHAIM3UPOBATh CIOCOO MOCTPOSHUS
KacaTeIabHON K OKPY>XHOCTH, IOMIIAroBoO 3a)IaHHI>II7I PUCYHKAaMH, BBITIOJIHATH
IIOCTPOCHHS, OCYHIECTBIIATb CaMOKOHTpPOJIb, IIPOBEPSAS  COOTBETCTBUE
MOJIydEHHOTO ~ M300pakeHus 3ajaHHOMYy. KoHCTpyupoBaTh  anroputm
MOCTPOEHUsI M300pa)KeHUH, COIEepKALIMX KOH(PUIYypaLUIO «KacaTelbHas K
OKPY)KHOCTH», CTPOUTHh IO anropurMmy. PopMynHpoBaTh YTBEPKACHUA O

B3aMMHOM PACIIOJIOKCHUHN HpHMOﬁ H OKPYKHOCTHU

14 wenensa

69-70
YPOK

5.2. JIBe OKpYKHOCTH Ha

IINIOCKOCTH

Pacno3HaBare  pasiauuHble CIOyd4ad B3aUMHOIO  paclOJIOKEHUS  JBYX
OKpYXKHOCTEH, U300pakaTh UX C MOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U OT
pyku. HccrienoBaTeh CBONCTBA B3aUMHOIO  pAcloJIOKEHUS MpsIMON U
OKPYXXKHOCTH,  MCIOJIB3ysd  OKCHEpUMEHT,  HaOJI0JeHHe, H3MEpEeHue,
MojienupoBanue. KoHCTpyHpoBaTh alrOpUTM TMOCTPOEHHUS H300paXKeHUH,
COJIepKallluX JIB€ OKPYXKHOCTH, KacalollUecs BHEIIHUM M BHYTPEHHHUM

oOpa3oM, cTpouTh 1O aiaroput™my. @DOpPMYIHUPOBaTH YTBEPXKICHHUS O

14 uenens
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B3aMMHOM PpACIIOJIOKEHUU JIBYX OKpyKHOCTe. CpaBHMBaTh pas3IM4HbIC

Cllydau B3aMMHOIO PacIlONOXEHHS IBYX OKPYKHOCTEN

71-73
YPOK

5.3. [loctpoenue

TPEyroJbHUKA

Crpoutb TpeyrojbHUK 1O TPEM CTOpPOHAM, OIMCHIBATh IOCTPOCHHUE.
@opMynIMpoOBaTh HEPABEHCTBO TpeyrosbHUKa. lcciaenoBaTe BO3MOKHOCTh
IIOCTPOEHUsI TPEYTrOJbHUKA II0 TPEM CTOPOHAM, HCIOJb3Yysl HEPAaBEHCTBO

TPEYroJIbHUKA

15 wemens

74 ypok

KonTtponsHast pabora 3a

1 monyroaue

Breraucnare 3HaYeHUsS YHCIOBBIX Bblpa)KeHHﬁ, COJACpKAUX ACCATUYHBIC

npoOu. PermaTe TEKCTOBBIE 337141, COACpIKaIue APOOHBIC JaHHBIE.

15 Henens

75 ypox

5.4. Kpyruble Tena

PacroznaBath IWIMHApP, KOHYC, IHap, U300paxaTb UX OT PYKH,
MOJICTUPOBATh, HWCIONB3YysT OyMary, TUIACTHIIMH, TIPOBOJIOKY W T. [I.
HccnenoBaTh CBOKCTBA KPYIIIBIX TeJl, UCTIONB3YsI SKCIIEPUMEHT, HaOIII0ICHHE,
U3MepeHue, mojaenupoBanue. OmnuchiBaTh WX CBOWCTBA. PaccmaTpuBath
MpoCTeie KOMOMHAIIMN Tell: KyO | Iap, MWIMHIP U map, KyO W MIIHHIDP,
nupamuaa u3 mapoB. PaccMmarpuBaTh mpocTeiiline cedeHHs KpYIribIX Tell,
noJiyyaemble MyTEM MPEAMETHOTO WJIM KOMIIBIOTEPHOIO MOJAEIUPOBAHUS,
ompenensatb UX BuI. Pacrmo3HaBaThb pa3BEPTKUM KOHYcCa, LMIMHIPA,

MOJIETTUPOBATh KOHYC U LIMJIUHAP U3 Pa3BEPTOK

15 wenmensa

76 ypox

O000111eHIE U CUCTEMA-
TH3alHs 3HAHUH 110 TEME

«OKpYXHOCTB.

Pacnio3naBath pa3jiInuHbIC ClIydand B3aWUMHOI'0 PAaCIIOJIOKCHUA HpHMOﬁ u
OKPY’XHOCTH, I/1306pa)KaTb nx ¢ IIOMOIIBIO IlepTé)KH]E»IX HHCTPYMCHTOB.
CTpOI/ITL KaCaTCJIbHYKO K OKPYXHOCTH. AHaHI/ISI/IpOBaTL croco0 MMOCTPOCHUA
KacaTeJbHOM K OKPYXXHOCTH, IOMIAroBO 3aJIaHHBIN PUCYHKAMH, BBIIIOJHATH
IMOCTPOCHUA. Pacno3nath Pa3JIM4YHBIC CJIydal B3aMMHOI'O PACIOJIOKCHHA

ABYX OKPY)KHOCTCI\/’I, I/I306pa)KaTB HnXx C MOMOIIBIO LIepTé)I(HLIX HHCTPYMCHTOB

16 Hemens
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U OT pyku. GopMyIHpOBATH YTBEPKACHUS O B3AUMHOM PACIOJIOKEHUH JBYX
okpyxHocTed. CpaBHHMBaTh pPa3IMUYHbIE CIIy4ald B3aMMHOTO PACIOJIOKEHHUS

JBYX OKPYKHOCTEH.

I'naBa 6. OTHOIeHUs1 M TpoueHTHI (14 ypokoB)

77-78
YPOK

6.1. Yro Takoe

OTHOIICHHEC

O6T>$ICH$ITI>, YTO IIOKAa3bIBACT OTHOLICHUC JBYX YHCCII, HCIIOJIb30BAaTh H
MOHMMAaTh CTaHJAPTHBIE OOOPOTHI PEYd CO CIOBOM «OTHOIICHHEY.
CocTaBiiars OTHOIICHUA, 00BACHSITE COI[Cp)KaTeHBHBIﬁ CMBICJI COCTAaBJICHHOT'O
OTHOIIICHUA. O6’B$ICH$[TB, KaK HaxXodsT OTHOIICHHUC OI[HOI/IMéHHI)IX u
pa3HOI/IMéHHBIX BCINYNH, HAaXOAUTh OTHOUICHUA BCECINYHNH. MOJI@J'II/IPOBaTB
OTHOIICHHUA BEJIMYUH C IMOMOINBIO PHUCYHKOB U qepTen(eI‘/'I. PacnoznaBath
npoOieMbl, sl pelleHus KOTOphIX TpeOyeTcs NpPUMEHEHHWE MOHATUS
OTHOIIEHHSI, B TOM YHCIIC MPOOJIEMBbl M3 PEaTbHOM KHM3HH, M PEIIaTh HX.
AHamM3upoBaTh  B3aUMOCBSI3b  OTHOIICHWH CTOPOH  KBAIpaToB, WX
nepuMeTpoB u 1iomaneii. OOBACHATh, YTO TOKa3bIBaeT MacmTad (KapThl,
IUIaHa, YepTexa, Mojaenu). [IpuMeHsTh 3HaHHWS O MaciiTade JUisi peIIeHUs
3aa4 MpaKTHYECKoro xapakrepa. CTpOUTh «KOIHM» (PUTYpHI B 33aJaHHOM

Macirrade

16 Henens

79-80
YPOK

6.2. JleneHne B JaHHOM

OTHOILICHUH

Pemarte 3a7aun Ha JelieHUE YMCENl U BEIWYMH B JAHHOM OTHOIICHHUH, B TOM
YUCIIC 3adadd IMPAaKTHYCCKOI'0 XapaKTepa. AHaJ'II/ISI/IpOBaTB, KakK IIpu
INIOCTOAHHOM  IICPUMCTPE  MCHACTCA mmiomaab  IIpAMOYTrOJIbHHKa B

3aBHUCHUMOCTHU OT OTHOIICHUS €ro CTOPOH

16 Hemens

1l yveTBep

Tb (50 ypoxos)

Pemate 3agaun Ha JelieHHE YMCEI U BEIWYHMH B JAHHOM OTHOIICHHWH, B TOM
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81 ypok

6.2. JlemeHue B JaHHOM

OTHOIIICHUH

yyclie 3a7auyd  MPAaKTUYECKOTO Xapakrepa. AHalIM3UpOBaTh, Kak IpuU
IIOCTOSIHHOM ~ NEPUMETPE  MEHSETCS IUIOIIAAb  NPSMOYIOJbHUKA B

3aBHUCHMMOCTHU OT OTHOLICHUSA €ro CTOPOH

17 Henensa

82-85
YPOK

6.3. «[maBuHag» 3amaua

Ha MPOLIEHTHI

BripaxaTe TpOLEHTHl ACCATUYHOW JpoObl0. XapakTepus3oBaTh JOJH
BEJIMYMHBI  PA3IMYHBIMM AKBHUBAJEHTHBIMU CIIOCOOAMU — C IIOMOLUIBIO
NECSITUYHON WM OOBIKHOBEHHOM JpoOu, MpoleHToB. Pemiats 3amaun Ha
HaxOXKJICHHE  HECKOJBbKMX IPOLICHTOB  BEJIMYMHBI, HA  YBEJIMYCHHE
(yMeHblIIeHHE) BEIWYMHBI HAa HECKOJBKO IMPOLEHTOB, HAa HaXO0XJIEHUE
BEJINYMHBI 0 €€ MpoLEeHTy. [IpuMeHATh MOHATHE NMPOLEHTA VIS PELICHUS
3a1a4 TIPAKTUYECKOTO COJAEpXKaHUA, 3a7Jad  C pEaJIbHbIMM JIAHHBIMHU.
BBIMOMHATE CaMOKOHTPOJIb MNPH HAXOXKACHWHM TPOLEHTOB BEJINYUHBI,

WCIOJIb3YS TPUEMBI IPUKHUIKH

17 uenmensa

86-88
YpOK

6.4. Bripaxenne

OTHOIICHUA B IMIPOLCHTAX

[TepexoauTh OT AECATHYHOW APOOHM K TMPOICHTaM. BbIpakaTh OTHOIICHHE
JIBYX BEJTWYHH B MpOIeHTaX. PermaTh 3a1aun Ha HAXOXKJICHHUE MPOIIEHTHOTO
OTHOIIICHUS JBYX BEJIMYMH, B TOM UYHCIE C 33Ja4d C TPAKTHYCCKUM
KOHTEKCTOM, C pEaJbHBIMU JaHHBIMH. AHAIM3UPOBATH TEKCT 3aJa4H,
MOJICJIUPOBATh YCIOBHE C IIOMOIIBID CXEM U PUCYHKOB, OOBICHATH

HOJ'Iy‘IGHHLIfI pe3yiabTar

18 wemensa

89 ypok

O000111eHE U CUCTEMA-
TH3alKs 3HAHUH 10 TEME
«OTtHOIIEHHS u
MPOLICHTHIL.

OKpyXHOCTBY.

Haxogute oTHOIIEHME 4YuCcel W BeIWYMH. Pemarh 3aJa4yu, CBA3aHHBIC C
OTHOIICHUEM BCJIMYHMH, B TOM 4YHCIC 3aJd4M IIPAKTHYCCKOI'0 XapaKTepa.
Pemate 3agaun Ha MPOLCHTHI, B TOM YHUCJIC 3a/la4yu C p€aJIbHbIMU NAaHHLIMU,

IPUMEHSS OKPYTJICHUE, TPUEMBI TPUKUAKH

18 Hemens
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90 ypox

KontponeHast pabota Ne
4 o teme «OTHOIIEHUSA
u MIPOICHTHIL.

OKpYKHOCTB»

HaXOI[I/ITB OTHOIIICHHE YMCENI M BeIWYHH. Pemarh 3aga4u, CBA3aHHBIC C
OTHOIICHHUEM BCJIMYUH, B TOM YHCJIC 3ada4Ud IIPAKTHYCCKOI'0 XapaKTcpa.
Pemate 3aa4d Ha OPOUCHTHI, B TOM 4YHCJIC 3aJla4yi C pCaJibHbIMU NAaHHBIMU,

IIPUMEHSSL OKPYTJIEHUE, TPUEMBI IPUKHU KU

18 Henens

I'naa 7. CummeTtpus (8 ypokoB)

91-92
YPOK

7.1. OceBast cuMMeTpHSL.

PacrioznaBate miockue (Urypsl, CUMMETPUYHBIE OTHOCUTEIBHO MPSMOM.
Beipesats u3 Oymaru niBe (Urypbl, CHMMETPUUHBIE OTHOCUTENIBHO MPSIMOM.
Crpoutrh C TOMOIIBIO HMHCTPYMEHTOB QUrypy (OTpe30K, JIOMaHYIo,
TPEYrOJbHUK, TMPAMOYIOJbHUK, OKPYKHOCTb), CHUMMETPUYHYIO JaHHOMN
OTHOCUTENIbHO TMpsAMOM, u300paxkarb oT pyku. I[IpoBoauth mpsiMylo,
OTHOCHUTENIbHO KOTOpOil 1Be ¢urypsl cuMmerpuuHbl. KoHcTpynpoBaTh
OPHaMEHTBI M IApKEThI, UCIOJb3ys CBOMCTBO CUMMeTpuH. DOpMyIHpOBaTh
CBOMCTBA ABYX (pUTYp, CHMMETPUYHBIX OTHOCUTENBHO TpsiMoit. MccnmenoBaTh
CBOMCTBAa (UIyp, CHMMETPUYHBIX OTHOCUTEIBHO IUIOCKOCTH, HCIOJb3Ys

OKCIICPUMCECHT, Ha6J'IIOI[eHI/Ie, MOICIIMPOBAHHUC. OnuceBaTh X CBOMCTBA

19 "Henens

93-94
YPOK

7.2. Ocp cUMMETpUHU

burypsl

Haxomute B OKpyXawlleM MHpe IUIOCKHE U MPOCTPAHCTBEHHbBIE
cumMMeTpuyHble GUrypsl. Pacro3naBars GUIrypsl, UMEIOIINE OCh CHUMMETPUH.
BripesaTts ux u3 Oymaru, n300paxarb OT pyKU U C MOMOIIBI0 HHCTPYMEHTOB.
[IpoBomute oCh cummerpun  ¢urypsl. DopmynupoBaTh  CBOWCTBA
pPaBHOOEPEHHOTO M PaBHOCTOPOHHETO TPEYrOJLHUKOB, MPSIMOYTOJIbHUKA,
KBaJpara, Kpyra, CBsA3aHHbIE C OCEBOH cummerpuei. PopMynHpoBaTh
CBOICcTBa mapajuienenunesna, Kyda, KoHyca, IUIMHJIpPA, 11apa, CBA3aHHBIC C

CUMMETpHEH  OTHOCUTENbHO IIockocTH. KoHcTpyumpoBaTh  (urypsi,

19 Henensa
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HCIIOJIb3YA CBOMCTBO CUMMCTPUHU, B TOM YUCIIC C IIOMOIIBIO KOMIIBIOTCPHBIX

IIpOrpaMm

95-96
YPOK

7.3. LlenTpanpHas

CUMMeETpUs

Pacno3naBare miockue (UTyphl, CHMMETPUYHBIE OTHOCHUTEIFHO TOYKH.
Crpouts Gurypy, CAMMETPUYHYIO TaHHOW OTHOCHUTEIILHO TOYKH, C TOMOIIBIO
UHCTPYMEHTOB, JIOCTpauBaTh, W300paxarb OT pyku. Haxoautp 1eHTp
cummeTpuu  urypsl, KoHpurypauuu. KoHCTpynpoBaThb OpHaMEHTBHl U
MapKEThl, MCIOJb3ysd CBOWCTBO CHUMMETPUH, B TOM YHCIE C IOMOUIBIO
KOMITBIOTEPHBIX [IPOTPaMM. PopMyIHpoOBaTH CBOICTBa ¢uryp,
CUMMETPUYHBIX OTHOCHUTEIBHO TOUYKH. VccnemnoBath cBoiicTBa Quryp,
HMMEIOIIUX OCh U LIEHTP CUMMETPHH, UCIOJIB3Ys SKCIIEPUMEHT, HaOI0AeHNE,
U3MepeHue, MojenupoBaHue. BwiaBuratb runoTe3sl, (HOpPMyIUPOBATH,
000CHOBBIBATh, OIIPOBEPraTh ¢ MOMOIIBIO KOHTPIPUMEPOB YTBEPXKJICHUS 00

OCEBOU M IICHTPATLHON CUMMETPUH PUTYD

19-20 "venens

97-98
YpOK

O0600mesne u cucrema-
TU3ALMs 3HAHUH T10 TEME

«CummeTpusy.

KoHcTpynpoBaTh opHaMeHTHI U TAPKEThI, UCIIOJIBb3Yys CBOMCTBO CUMMETPUH, B
TOM 4YHCJIe ¢ TIOMOIIbIO KOMIIBIOTEPHBIX IMporpaMM. MccnenoBare cBoiicTBa
¢buryp, HMMEIIUX OChb W IEHTP CUMMETPUU, HCHOJIb3ySd OSKCIEPUMEHT,
HAOIIO/IeHHe, W3MepeHue, MOJEIMPOBAHHE, B TOM YHCIE KOMIIBIOTEPHOE

MOACIIMPOBAHUC.

20 Henens

I'nasa 8. Beipaxenus, popmy.Jibl, ypaBHenus (15 ypokoB)

99-100
YPOK

8.1. O mMareMaTH4eCcKOM

SA3BIKC

O6CY)KI[3TL 0COOEHHOCTH MaTeMaTH4YCCKOI'O SA3bIKA. 3anuceIBaTh
MAaTeMaTHYCCKHUC BBIPAXKCHUSA C y‘IéTOM IMpaBUJI CHHTaKCuca
MAaTCMaTUUCCKOTO A3blKd, COCTABJIATHL BBIPAKCHUSA II0 YCIIOBUAM 3aJad C

6YKBCHHLIMI/I JaHHbIMU. HcIons30BaTh 6YKBBI JJIA 3alIMCU MaTCEMaTUYCCKUX

20 Henens
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NPEUIOKEHNH,  OOMMX  YTBEPXKIACHMH;  OCYIIECTBISATH  HEPEBOI  C

MaT€MaTu4CCKOIro A3bIKA Ha €CTEeCTBEHHBII SA3BIK n HaO60pOT.

WnmroctpupoBath o01ine yTBEpXKACHHUS, 3alUCaHHbIE B OYKBEHHOM BHJE,

YHCJIOBBIMU IIpUMEpPaAMHU

Ctpouth pedeBble KOHCTPYKIIMU C HCIIOJIB30BAHUEM HOBOW TEPMHUHOJOTHH

101-102 | 8.2. bykBeHHbIe | (OyKBEHHOE BBIpAKEHUE, YHUCIIOBas IIOJCTAaHOBKA, 3HaueHHe OykBeHHoro | 21 Hepens
YpOK BBIPQKCHUSI U YUCIIOBBIC | BBIPAKEHUS, JOMYCTHUMBIC 3HaUeHUsS OyKB). BBHIYHCIATE YHCIOBBIE 3HAYCHHS
MOJICTAHOBKH OYKBEHHBIX BBIpOXCHMH TIpM JaHHBIX 3HauyeHUsX OykB. Haxoauts
JIOMTyCTHUMbIE 3Ha4eHHs1 OykB B BhIpakeHHH. OTBEUaTh HA BOMPOCHI 3a7ay C
OYKBEHHBIMHU JIaHHBIMH, COCTABJISISI COOTBETCTBYIOIINE BBIPAKEHUS
103-105 | 8.3. ®opmyibl. | CocTaBisaTh (GOPMYITBI, BRIPAXKAIOIIME 3aBUCUMOCTH MEXIy BEIMYMHAMU, B
YPOK Brruncnenus 10 | TOM YHUCJE IO YCJIOBHSM, 3aJlaHHBIM PUCYHKOM. Bpraucisats mo dopmymnam, | 21 Hemens
bopmynam BBIpaXKaTh U3 (OPMYJIbI OJHY BEIUYUHY Yepe3 Ipyrue
Haxomuth skcrepyMeHTaIbHBIM IMYTEM OTHOIIECHUE JJIMHBI OKPY>KHOCTH K
106-107 8.4. ®opmynsl nmmuHb | AuameTpy. OOCykaaTh 0COOCHHOCTH YHUCIA T; HAXOJAUTh JOTMOJTHUTEIBHYIO | 22 Helens
YpOK OKPY)KHOCTH, IUIOIIaau | ”HopManuioo 00 JToM uucie. 3HAKOMUThCA ¢ (GopMylIamMH  UIMHBI
Kpyra 1 o0bEéma mapa OKPY)KHOCTH, IUIOHIaAd Kpyra, oObéMa 1Iapa; BBIYHCIATH [0 3TUM
dbopmynam. Beruncnsate pazMepsl GuUryp, orpaHUYEHHBIX OKPYKHOCTSIMH U
ux ayramu. OKpyTisiTe pe3yabTaThl BEIYMCICHUM 1O GopMyIam
Crtpouth pedeBble KOHCTPYKIUU C HCIOJb30BAaHHEM CIIOB «ypaBHEHHEY,
108-111 | 8.5. Yro TaKo€ | «<KOpEeHb ypaBHEHUs». [IpoBepsATh, SABISETCS JM YKa3aHHOE YUCIO KOpHeM | 22-23 Hexens
YPOK ypaBHEHHE paccMaTpuBaeMoro ypaBHeHus. Pemarh ypaBHEHUs Ha OCHOBE 3aBUCHUMOCTEN

MCKAY KOMIIOHCHTaAMU JEHCTBUI. CocTaBisaTh MaTEeMaTHYECKHUE MOACIHN
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(ypaBHEHHSI) MO YCTOBUSM TEKCTOBBIX 3a/1a4

112 ypox | ObGoOmmenne u cucrema-
THU3aLUs 3HAHWUM 110 TEME
«BbIpaxkenus, Gopmyisl,
YpaBHEHHS.

Cummerpus.

HccnenoBath cBoiicTBa (uryp, HMMEOIUX OCh U IEHTP CHMMETpPHH,
UCIIOJIBb3Ys AKCIIEPUMEHT, HAOJI0IeHUEe, U3MEpPEHUEe, MOJICTUPOBAHNUE, B TOM
YHUCJIe KOMIBIOTEpHOE MoJenupoBanue. Mcrnonap3oBate OYKBBI I 3alUCH
MaTEeMATHYECKUX BBIPOXKCHUN | mpemtoxkeHnid. CocTaBisaTh OYKBEHHBIC
BBIPQKEHHUSI 10 YCJIOBHUSM 3a7a4. BBIYHCIATH YHCIOBOE 3HAYCHHE
OYKBEHHOTO BBIpAKEHHUS TIPH 3aJaHHBIX 3HaueHUsAX OykB. CoCTaBIATh
(hopmysbl, BEIpaXKAIOIINE 3aBUCUMOCTH MEXK]y BEIMYMHAMH, BBIUUCIATH 110
dopmynam. CocTaBinaTh ypaBHEHHS TI0 YCJIOBHSIM 3amad. Pemarts
MPOCTEHINNE ypaBHEHUSI HA OCHOBE 3aBHCHMOCTEH MEXIy KOMIIOHEHTAMH

apuMETHYECKUX TCUCTBUI

23 "enens

113 ypox | KontponbHas padorta Ne
5 no teme «Bbipaxkenus,
dbopMyInbl,  ypaBHEHHS.

Cummertpusi»

UccnenoBate cBoicTBA (uryp, HMMEKOMUX OCh W IIEHTP CHUMMETPHH,
HCIOJIb3YS AKCIIEPUMEHT, HaOII0AeHue, U3MEPEHNE, MOIETUPOBAaHUE, B TOM
ylclie KOMIIBIOTEpHOE MojenupoBaHue. Vcrnonab3oBaTh OyKBBI Ui 3aluCh
MaTeMaTHUYeCKUX BBIpaXEHUN u mnpemioxkeHuid. CocTaBisTh OyKBEHHbIE
BBIPOKEHUS MO YCIOBHMSIM 3a7ad. BBIYHMCIATH 4YHCIOBOE 3HAUCHUE
OYKBEHHOTO BBIPKEHHUS MpHU 3aJaHHbIX 3HaueHusiXx OykB. CocCTaBisATh
(hopMyIibl, BBIpAXKAIOUINE 3aBHCUMOCTH MEXJy BEIMYMHAMU, BHIYUCIATH IO
¢dbopmynam. CocTaBnaTh ypaBHEHHs 10 YCIOBUSM 3amad. Pemath
IpocTeiilie ypaBHEHHS Ha OCHOBE 3aBHCHUMOCTEM MEXIY KOMIIOHEHTaMU

apupMeTHIeCcKuX 1eHCTBUIA

23 menensd

I'nasa 9. lleasblie uncaa (12 ypokoB)

HpI/IBOI[I/ITL MNpUMEPLI  HCIIOJIb30BAHHA B JKU3HHU IIOJIOKUTCIIBHBIX U
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114 ypox

9.1. Kakne quciaa

Ha3bIBAIOT L CJIBIMU

OTPUILIATENLHBIX YHUCEN (TEMIIepaTypa, BBIMTPHILI-TIPOUTPHII, BbIIIE-HUKE
ypoBHs Mope u mp.). OmHCHIBaTH MHOXECTBO IIeNbIX uucel. OOBSICHATH,
KaKue MeJble YHCJIa HAa3bIBAIOT MPOTHUBOIOJIOKHBIMH. 3aMHCHIBATh YHCIIO,
MPOTUBOMOJIOKHOE JaHHOMY, C IIOMOIIBIO 3HaKa «MHUHYC». YTNpOUIaTh

3anucu tuna —(+3), —(-3)

23 Henensa

115-116
YPOK

9.2. CpaBHeHHE TIEIBIX

YHUCCJI

ConocTaBisATh CBOMCTBA psifa HAaTYpaJbHBIX YMCET M PAAa LENbIX YHCEI.
CpaBHUBaTh M yNOpsA0YMBAThH Liedble uncia. M3o00paxarh nenble yucia
TOYKaMHU Ha KOOPAMHATHOW mpsiMoi. McrnoJib30BaTh KOOPJIMHATHYIO MPSIMYIO

KaK HarJsiIHYIO OTOPY MpHU PelIeHnH 3a7ad Ha CPaBHEHHE LENbIX YUCell

23-24 "Henens

117-119
YpOK

9.3. CnoxeHue IEIBIX

YHUCCJI

OOBsICHATP HA TMpUMepax, KaK HaxomAT CYMMY JABYX IEJbIX YHCElL.
3anuchiBaTh Ha MAaTEMAaTHYECKOM SI3bIKE CBOWCTBO HYJS TPHU CIOXKCHHH,
CBOWCTBO CYMMBI IPOTHBOIIOJIOXHBIX YHMCEN. YMPOILIATh 3alUCh CYMMBI
LEeNbIX 4YHCeN, ONyCKas, I/J€ O5TO BO3MOXHO, 3HaK «t» U CKOOKH.
[IepecTaBnsATh cnaraeMble B CyMME LEBIX YMCET. BBIUUCIATE CyMMBI LETBIX
yycelsl, CoJAep)Kalue JBa U Oojee cllaraeMbiX. BBIYUCHATH 3HAYECHUS

OYKBEHHBIX BBIPKEHUHN

24 wenens

120-122
YPOK

9.4. Brriuutanue LEIBIX

YHUCCII

(DOpMy.]'II/I]I)OBaTB IIPaBHUJIO HAXOXACHUA Pa3HOCTHU LCIIBIX YUCEII, 3allMChIBATh
€ro Ha MaTeMaTH4YeCKOM S3bIKe. BRIUMCIATH Pa3HOCThL ABYX LECJIbIX YHUCCIL.
BeruucnaTe 3HaueHUS YHCIOBBIX Bpra)KeHHfI, COCTAaBJICHHBIX H3 MLCJIbIX
YUCEJI C IIOMOIUBIO 3HAKOB «H» H «—», OCYHICCTBJIATH CaAMOKOHTPOJIb.
Brruncaare 3HaueHUs 6YKB6HHLIX Bpra)KeHI/Iﬁ npu 3aaHHBbIX MCJIbIX
3HAYCHUAX 6yKB CoIOCTaBIATh BBHIITOJIHUMOCTD JIECTBUS BBLIYUTAHUS B

MHOXKECTBAX HATYPAJIIbHbIX YHUCCII U LICJIbIX YUCCIT

24-25 wenens
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123-125
YPOK

9.5. VYMHOXEHNE u

JACICHUEC L CJIbIX YUCCII.

@opMyIMpOBaTH IIPaBUiIa 3HAKOB IIPM YMHOKCHUM U JIECJICHUU LIEJIBIX YUCEIL,
WUIIOCTPUPOBATh MX NPUMEpPaMHU. 3alMCBIBATh Ha MAaTEMATUYECKOM S3bIKE
paBeHCTBa, BhIpaxawmue cBoiictBa 0 u 1 npu yMHOXEHUH, IPaBUIO
YMHOK€HUs1 Ha —1. BbluMcnsaTh NMpoW3BENEHUS M YacCTHBIE LENbIX YHCENl.
BbluncnaTe 3Ha4YeHMS YMCIOBBIX  BBIPAXKEHHWM, COJEP)KAIMMX pPAa3HbIE
NEUCTBUS C LEJIBIMHU YHUCIaMH. BBIUUCIATH 3HaUeHUS! OYKBEHHBIX BBIPAXKEHUN
MIpH 3a/laHHBIX 1EeJbIX 3HadeHusX OykB. MccienoBarh Bonpoc 00 U3MEHEHUH
3HaKa MPOU3BENCHHUS LIENIBIX YHUCEN IIPU U3MEHEHMM Ha IPOTUBOIIOJIOKHBIE
3HaKOB MHOHTeNed. OnpoBepraTe ¢ MOMOIIBIO KOHTPIPUMEPOB HEBEPHBIE

YTBEPKJICHHUS O 3HAKaX pe3yIbTaTOB JEHCTBUH C LEJIIBIMUA YUCIAMH

25 wenensa

T'1aBa 10.

MHuo:xecTBa. Komounaropuka (11 ypokos)

126-127
YpOK

10.1. Tlonsarue

MHOKECTBa

[IpuBoauTh, mHpUMEpbl KOHEUHBIX M OECKOHEUHBIX MHOXeCTB. CTpOUTH
pedeBble KOHCTPYKIMU C HCIOJIb30BAaHHUEM TEOPETUKO-MHOKECTBEHHOM
TEPMHHOJIOTHH U CUMBOJIMKH, TIEPEBOAUTH YTBEPKICHHUS C MAaTEMaTHUYECKOTO
s3plka Ha pycckuil u  HaoOopoT. DopmynupoBaTh  OIpenereHHe
MOJIMHOXKECTBA, WJUTIOCTPUPOBATH TOHSATHE IOJMHOXKECTBA C MOMOUIbIO
KpyroB Diinepa. O0cyXIaThb COOTHOIIECHUSI MEX]y OCHOBHBIMHU YHCIIOBBIMU
MHO>KE€CTBaMH. 3aIUCHIBaTh HA CUMBOJIMYECKOM SI3bIKE COOTHOIIEHUS MEXIY
MHO’KE€CTBAMU M TPUBOJAUTH MPUMEPHI PA3IUYHBIX BAPUAHTOB HUX IMEPEBOJAA
Ha pycckuii s3bIk. MccnenoBaTh BOMPOC O YMCIE MOJAMHOMXKECTB KOHEYHOTO

MHOXXECTBaA

26 Henens

128-129

10.2. Omnepauuu  Hajx

(DOpMy.]'II/IpOBaTL OMpCACIICHUA O6’[>C,I[I/IH6HI/IH H ICPECCUCHUA MHOKCCTB.

WrocTpupoBaTh 3TH MOHATHS C NOMOIIBIO KpyroB Oiiepa. Mcnosiab3oBaTsh

26 Henend

100




YPOK MHO>KE€CTBaMU CXeMbl B Ka4eCTBE HArJISAJHOW OCHOBHI JUIsl pa30MCHHs MHOXXECTBA Ha
HeTepeceKarIuecs MoAMHOKECTBa. [IpUBOAUTE pUMeEphl KilacCH(pUKanui
U3 MaTeMaTHKHU U U3 IPYrux 00JacTeid 3HAaHUS
130 10.3. Pemenne 3amau c | [I[poBOAUTH JOrMYECKHE PACCYXKIEHHUS IO CIOXKETaM TEKCTOBBIX 3ajiad ¢ | 26 Hemens
YPOK TTOMOIITHIO KpYroB | MOMOIIBIO KPYrOB Dijiepa
Ditnepa
IV yeTrBepTh (45 ypokoB)
131 10.3. Pemenne 3amau c | [I[poBOAWTH JIOTMYECKHE PACCYXIEHHUS IO CIOKETaM TEKCTOBBIX 3amad C | 27 Hemens
YpOK MMOMOIIBIO KpYTOB | IOMOIIIbIO KPYroB Jilepa
Ditnepa
132-134 | 10.4. KomOunaropHusie | Pemate KOMOMHATOpHBIE 3aJa4d C TIOMOIIBIO Tepedopa BO3MOKHBIX
YpOK 3a/1aun BAPUAHTOB, B TOM YHUCIJIE MYTEM MOCTPOEHUS JIepeBa BO3ZMOXKHBIX BapUaHTOB. | 27 Henens
CTtpouTh  TEOPETUKO-MHOXKECTBEHHBIE  MOJEIM  HEKOTOPHIX  BHJIOB
KOMOMHATOPHBIX 33]1a4
O6o06menue u cucrema- | CpaBHUBATh, YINOPSAOYMBATH Leble uuciaa. DopmynupoBaTh MpaBuiIa
135 ypok | TM3aus 3HAHUM 1O TeME | BBIYUCICHUS C LEJIbIMH  YUCJIAMM, HAaXOJUTh 3HAUYEHUSA YUCJIOBBIX | 27 Heaemns
«Uenble yucna. MHO- | BIpaXeHH, COAEPKAIINX ASUCTBUS C LENBIMU YUCIAMHU
KECTBA.
KomM6unaropukay.
KonTtposnbnas padora Ne | CpaBHUBaATh, YHOpSAAOYMBATH Ienble 4yucia. DopMyaupoBaTh IpaBHIA
136 ypok |6 mno Teme «llenbie | BBIYMCIEHHST C LEABIMM  YUCIAaMHM, HaXOAWTh 3HAYEHUS YMCIOBBIX | 28 Henemns
qucha. MHo>KecTBa. | BRIpaXKESHHIA, COIEPKAIINX ACUCTBUS C IENBIMU YUCITAMHU
KomM0Ouna-topuka.
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I'naa 11. Panuonanbublie uncia (16 ypokos)

IIpuMeHAT, B peun U [OHMMAThb TEPMHHOJIOTHIO, CBSI3aHHYIO C

137-138 11.1. Kakue  uucna | pallmoHaJIbHBIMU YHCJIAMH; pPacliO3HABaTh HaTypasbHBIC, 1IEJble, OpOOHBIC, | 28 Hememns
YPOK Ha3BIBAIOT MOJIOKHUTEIbHBIC, OTPHUIATEIBHBIC YHCIA; XapaKTEepHU30BaTh MHOXKECTBO
parMoHaIbHBIMU panoHaNbHBIX Yucel. [IpUMEHSITh CUMBOJIbHBIC O00O3HAYCHHUS IS 3aIHCH
YTBEPXKJACHUA O pPAMOHAIBHBIX YHCIAX, O COOTHOIICHUSX MEXKIY
MOJAMHOKECTBAMHM ~ MHOXKECTBA  PAIlMOHAIBHBIX  YHUCENI.  [IpUMeHsTh
CUMBOJIbHOE 0003HAYE€HHE MPOTUBOIOJIOKHOTO YHUCHIA, OOBSCHATH CMBICI
3amucedl Tuma (—a), yOpoIaTth COOTBETCTBYyIOIIME 3amucH. M3o0paxaTh
palroHaIbHBIE YMCIA TOYKAMH KOOPAMHATHON MPSMOM
MonennpoBaTh ¢ MOMOIIBIO KOOPAMHATHON MPSIMOM OTHOLIEHHS «OOJIbIIe» U
139-140 11.2. CpaBHEHHE | «KMEHBIIIE» IS pallMOHAIBHBIX 4uced. I[lpuMeHsATr W TOHUMATH | 28 Hemems
YpOK palMOHAJIBbHBIX  YHUCEJN. | [EOMETPUYECKUA CMBICI TOHSATUS MOJIYJsl 4YHUCHa, ONPENeNsiTh MOJIYJb
Monynb yncna PaIMOHATIBLHOTO YMCIIA, UCII0JIb30BATh CUMBOJIbHOE 0003HAYEHUE MOIYIIS [T
3amMcu W yTeHus yrBepxkaeHud. CpaBHMBaTb U YHOPSAIOYHBATH
paloHaIbHbIC YHCa
DopMyaHpoOBaTh MPaBUIIA CIOKEHUS JBYX YMCEN OJHOTO 3HAKa, JBYX YMCEI
141-145 | 11.3. JleiicTBus C | pa3HBIX 3HAKOB, NMPABUJIO BBIUMTAHHS M3 OJHOTO YHCIA JPYroro; NpuMeEHsATh | 29 Henens
YPOK paloHaIbHBIMU 9TH TpaBWia JUIS BBIUKCICHHS CyMM, pa3HOCTel. BBIMONHATH 4MCIOBBIE
YHCIIaMU. MOJICTAHOBKU B CYMMBI M PA3HOCTH, 3alIMCaHHBIE C IOMOIIIbIO OYKB, HAXOIUTh

COOTBCTCTBYIOIIIMEC UX 3HAYCHUS. HpOBO)II/ITB HCCJIOXHBIC HCCIICAOBAHMUA,
CBSA3aHHBIE CO CBOMCTBaMH CYMMBI HECKOJIbKHX PpaluOHAJIbHBIX YHUCCII

(HarmpuMep, 3aMeHa 3HakKa KakJIoro ciaraemoro). @opMmynupoBaTh MpaBUia
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HAXOXJEHUSI TPOU3BEICHUS U YAaCTHOIO JABYX YHCENI OJHOTO 3HAKa, JBYX
YHUCEIl Pa3HbIX 3HAKOB, PUMEHSATH 3TU MPABHWJIA [IPU YMHOKEHUH U JICJIEHUN
panMoHaNbHBIX YKcesl. HaxonuTe KBaapaThl U KyObl paliMOHAIBHBIX YUCEI.
BpuncisTh  3HAYEHHS YMCIIOBBIX BBIPAKEHUH, COAEpKAIIUX pPa3HbIC
NCUCTBUS. BBIMOTHATE YHCIOBBIC MOJACTAHOBKHA B TPOCTEHINNE OYKBEHHBIC

BBIPpAKCHHA, HAXOJUTH COOTBETCTBYIOIUC UX 3HAUCHUA

146-147 | 11.4. Yro takoe | [IpuBOIUTE MpUMEpPBI Pa3INYHBIX CUCTEM KOOPAUHAT B OKPYKAOLIEM MUPE,
YpOK KOOpPJIMHATHI OTIPENENIATh U 3alHUChIBaTh KOOPAMHATHI OOBEKTOB B pazNu4HbIX cuctemax | 30 Henens
KOOpJIUHAT (I1axMaTHas J0CKa; NIMpOTa U J0JITr0Ta, a3UMYT U T. J1.)
OOBACHATD W WJUIIOCTPUPOBATH TOHATHE MPSIMOYTOJIbHON CUCTEMBbI
148-150 | 11.5. IlpsmoyroJyipHBIC | KOOPAWHAT HA TUIOCKOCTH, TPUMEHSTH B PEUU M MOHUMATh COOTBETCTBYIomMe | 30 Hemems
YpOK KOOPAMHATHI Ha | TEePMHUHBI U CUMBOJHMKY. CTpOMTH Ha KOOPAMHATHOW IUIOCKOCTH TOYKH MU
IUIOCKOCTH. ¢Gurypel 1O 3aJaHHBIM KOOpAMHATaM, ONIPEAEIATh KOOPAMHATHI TOYEK.
IIpoBOANTE HECIIOKHBIE UCCIEIOBAHUS, CBSI3aHHbIE C PACIOJIOKEHUEM TOUYEK
Ha KOOPJMHATHOM IJIOCKOCTH
N300paxaTe palMOHATIBHBIE YHUCIA TOYKAMM KOOPIUHATHOW IPSIMOH.
151 ypox | O600menue u cucrema- | [I[pumMeHATh 1 TOHUMATh TEOMETPUYECKHN CMBICI TOHATHS MO/ umcia, | 31 Hemens

TU3alMs 3HaHUM 10 TeME

«PanmonanbHbIC YKCIa»

HAXOJUTh MOJYJIb pAlMOHAIBHOTO 4YHucla. MojaenaupoBaTh € IOMOILIbBIO
KOOp/JMHATHOM MpsIMOM  OTHOIIEHUS «OOJbLIe» M  «MEHbLIe» Ul
paLMOHATIBHBIX YKMCEN, CPABHUBATH M YIOPSIOUUBATh PallMOHAJIbHBIE YUCIIA.
BbINONHATE BBIYMCICHUS C PAallMOHAIBHBIMU yucaaMHu. Haxoquth 3HaueHUs
OYKBEHHBIX BBIPDOKEHMHM MpH 3aJaHHBIX 3HaueHHsX OykB. CTpouTh Ha

KOOp,Z[PIH&THOfI IIJIOCKOCTH TOYKHU H (1)I/Irypbl 0 3aJJaHHBIM KOOpAHWHATaM,
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ONpCACIIATL KOOPAUHATBI TOUCK

152 ypox

KonTponsnas pabora Ne
7 1o TeMe

«PaumosanbpHbBIE YMCIIa)

N300paxxaTe panuMOHATIbHBIE YHCIA TOYKAMH KOOPIMHATHOW TPSMOH.
[IpuMeHsATh 1 MOHUMATh F€OMETPUUECKUN CMBICT MOHATUS MOJIYJS YHCIa,
HaXOIUTb MOJIYJb PpAlMOHAJIBHOIO uucia. MoaenupoBaTb C MOMOLIbIO
KOOpJMHATHOM NpPSIMOM  OTHOIIEHUS «OOJIbLIE» U  «MEHbIIE» Ul
palMOHATIBHBIX YHCEN, CPAaBHUBATh U YHNOPSAJOUMBATH PallMOHAIbHBIE YHCIA.
BbINONHATE BBIYUCIIEHUS C pallMOHANBHBIMHU 4yHuciaaMu. HaxoauTs 3HaueHus
OYKBEHHBIX BBIPQKEHHM NpU 3aJaHHBIX 3HaueHusix OykB. Crpoutb Ha
KOOPJIMHATHON IUIOCKOCTH TOYKH M (UIYphl MO 3aJaHHBIM KOOpIMHATaM,

ONpCACIIATE KOOPAUHATEI TOUYCK

31 wemens

T1aBa 12.

MHOF0yFOHbHHKH U MHOTI

orpanHukHu (10 ypokos)

153-155
YpOK

12.1. [Tapannenorpamm.

Pacnio3naBarh mapajuiesiorpaMMm Ha depTekax, pUCYHKaX, B OKpYXKaloLleM
mupe. WM300paxkaTh mapaiienorpaMM C HCIHOJIb30BAHUEM UYePTEKHBIX
WHCTpYMEHTOB. MoJenupoBarh MNapajuiesiorpaMM, HCHOJb3ysd Oymary,
IUTACTWJIMH, TPOBOJIOKY W T. A. MccrnenoBarh W ONHMCHIBaTH CBOWCTBA
napajuieJiorpaMma, HUCHOJb3Yysl OSKCIIEPUMEHT, HaOIIoJIeHHe, H3MEpPEHUE,
MoaenupoBanue. PopmynupoBaTh, 000CHOBBIBATH, ONIPOBEPraTh ¢ MOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHUS O CBOMCTBaxX mapaienorpamma. CpaBHUBATh
CBOMCTBa TMapajuieJIOrpaMMOB  pa3jMYHBIX BUIOB: pomOa, KBajapaTa,
OpSIMOYTOJIbHUKA. BBIABUTAaTh THIOTE3BI, CTPOUTH JIOTHYECKYIO IEMOYKY
paccykJeHHH O CBOMCTBaX MapajUlelorpaMMOB  pa3jMYHBIX BHUJOB,
00BsicHATh UX. KoHCTpyHnpoBaTh CHocoObI MOCTPOCHHUS MApaIIEIOTPaMMOB

o  3aJaHHbIM  PHUCYHKAaM, OCYHICCTBJIATD  CAMOKOHTPOJIb, MMpOBECPAA

31 wenmensa
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COOTBCTCTBUC MOJIYYCHHOI'O I/I306pa)K€HI/ISI 3alaHHOMY

156-158
YPOK

12.2. ITnomraan.

N300paxxaTe paBHOCOCTABICHHbIE (UTYpBI, ONpPEAENATh HX IUIOIIAMIH.
MopnenupoBaTe reoMmerpuueckue (¢Guryppl u3 Oymaru (mepekpauBarh
OpSIMOYTOJIBHUK B MapajiielorpaMM, JIOCTpPauBaTh TPEYrOJbHUK  JIO
napauienorpamma). CpaBHHBaTh Qurypel 1o riomann. DopmynmupoBaTh
CBOMCTBa paBHOcOCTaBieHHbIX ¢uryp. CoctaBiiaTb (QopMmynbl Ui
BBIYMCIEHUS IUIOMIA[M MapajjiesorpaMma, IUIOIIAagu  MPsIMOYTOJIbHOTO
TPEYrojbHUKa.  BBINONHATP  W3MEpeHHss W BBIUMUCIATH  IUIOIIAIU
napajuieiorpaMmMa M TpeyrojibHHKa. Vcrmonb3oBaTh  KOMIIBIOTEPHOE
MOJENUPOBAHNE U OSKCIEPUMEHT ISl M3YUEHUS CBOWCTB I€OMETPHUYECKHX
¢uryp. CTpouTh JOTMYECKYI0 LEMNOYKY pacCyX JCHUH O pPaBHOBEIUKUX
¢urypax. Pemars 3agaun Ha HaxoXKIEHUE IUIOIIAACH MapajuleIorpaMMOB U

TPEYroJIbHUKOB

32 Hemens

159-160
YpOK

12.3. [Ipusma.

Pacro3naBaTh mpu3MBl Ha uepTEkax, PUCYHKAX, B OKPYXKAlOIIEM MUpE.
HaspiBate mpusmbl. KomupoBaTh mpu3Mbl, HM300pakEHHbIE Ha KJIETYaTOU
Oymare,  OCYILECTBISTh  CAMOKOHTpOJIb,  IPOBEpPsAS  COOTBETCTBHUE
MOJIyYEHHOTO M300pa)xKeHus 3aJaHHOMY. MoIeTupoBaTh MPU3MBbI, UCIOJIb3YS
Oymary, IUTaCTUJIMH, TPOBOJIOKY M T. 1., M3TOTaBIUBaTh U3 Pa3BEPTOK.
Onpenenars B3aMMHOE pacHOJIOKEHUE TpaHeil, pédep, BEpUIMH MPU3MBI.
HccnenoBaTh cBOMCTBAa HPU3MBI, HCIOJB3YS SKCIEPUMEHT, HAONIO/ICHUE,
U3MepeHue, MojenupoBaHue. ONHMCHIBaTH CBOMCTBA MNPHU3MBbI, HCIOJIb3Ys
COOTBETCTBYIOIIYIO TE€PMHUHOJOTHIO. DOpMYyIMpOBaTh YTBEPKACHHUS O

CBOMCTBaxX IIPpU3MHI, OIIpOBCPraTb YTBCPKACHUA C IIOMOIIBIO

32 Henens
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KOHTpHpuMepoB. CTPOUTh JIOTMUECKYIO LIEMOUYKY PacCyXIEHUM O CBOMCTBAx
npu3M. CocTaBiaATh (GOPMYJbI, CBSI3aHHBIE C JIMHEHHBIMHU, IUIOCKUMH H
IIPOCTPAHCTBEHHBIMH XapaKTEPUCTUKAMU MPpU3Mbl. MoenupoBaTs U3 Ipu3sM

JIPYrue€ MHOTOIPDaHHUKHU

O06o0011eHMEe U cucTEMa-

MogenupoBate reomerpudeckue ¢Gurypsl u3 Oymaru. Pemath 3amaum Ha

161-162 | Tm3amms 3HaHWUU 1O TeMe | HaXxoxaeHue Iomanaeid. CocTaBisITh (OPMYIBI, CBS3aHHBIC C JIMHEHHBIMH, | 33 Hemels
YPOK «MHOTOYTOJIbHUKH U | INIOCKUMH Y TIPOCTPAHCTBEHHBIMH XapaKTEPUCTUKAMH TE€OMETPHUYECKHUX
MHOTOTPaHHUKW» ¢buryp.
IToBTOpenue (13 ypokoB)
163-164 | [loBTOopeHne 1O TeMe: | BBIMONMHATE ASHCTBHS ¢ IPOOHBIMH YHCIAMH 33 nenens
YPOK «/IpoOHbIe uyncia»
165 [ToBTopenne mo Tteme: | Pemarh 3amaunm  Ha JABWKEHHE, COJAEp)KAllME JIaHHbIC, BbIpaKeHHbIE | 33 Heaes
YpOK «3aiauu Ha IBWXKEHUE» | APOOHBIMH YUCIAMHU
166 [ToBTopenne mo Tteme: | [IpeacTaBiars J0JIM BEJIMYMHBI B TIPOIIEHTax. Pemrarh TeKCToBbIE 3aaaun Ha | 34 Heaens
YpOK «[IpouieHTBI» HaXO0JIEHUE MPOLEHTA OT IaHHOW BETMYUHbI
167 [ToBTropenne mo Teme: | Pemars 3amaun, TpeOyromire BIaJeHUs MOHATHEM OTHOLICHUS 34 nenens
YpOK «OTHOIIEHHE»
[ToBropenne mo Teme: | COCTaBIATh MO PUCYHKY (OpMyrny JUis BBIYHCIEHUS TEpUMETpa WU
168 «[Inomans u mepumerp | mwiomanu Gurypsl. CTpouTh GUrypy, CHMMETPUYHYIO TaHHOW OTHOCUTENBHO | 34 Hexemns
YPOK ¢burypsl.  CUMMeETpus. | HOKOTOPOH TMpPsIMON; HCIOJB30BaTh MpPU pEIICHWH 33aJad4 PaBEHCTBO
Koopaunartnas CUMMETpUYHBIX ¢uryp. PemaTs 3amaun Ha B3aUMHOE PaCMOJIOKEHUE ABYX
MIJIOCKOCTh OKPYXHOCTEH Ha TIOCcKocTU. OTMedaTh TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH,

HaXoanuTb KOOPAUHATHEI OTMCYCHHBIX TOUCK
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IloBTOpenue mno Tteme:

CpaBHI/IBaTB U ynopiaao4uBaThb IOJIOKUTCIIBHBIC W OTPHULATCIBHBLIC YHCIIA,

169 «ITonoxuTeNnbHbIC U | HAXOJAWTh HauOOJIbIIIee ¥ HAWMEHbIIEE W3 3aJaHHOTO Habopa uucen. | 34 Henens
YPOK OTPULATCIIBHBIC YUCTIa» BrinomaaTes ynucioBsbie IIOACTAaHOBKHA B 6YKBCHHOG BBIPAXKCHUC (B TOM 4YHCIJIC,
MOACTABJIATH OTPHULATCIIbHBIC '—II/ICJ'Ia), BBIYUCIIATH 3HAYCHHA BBIPAKCHUS
CpaBHUBATh U YIOPSAIOYUBATL NECSITHYHBIC APOOU, HAXOAUTH HAMOOJIBIIYIO
¥ HAWMEHBIIYIO JECATHUYHYIO ApoOb cpeau 3amaHHOTO Habopa uucen. | 34 Hemens
170 Uroroseiii koHTpOosib 3a | [IpeacTaBisiTe 0OBIKHOBEHHBIEC IPOOU B BUJIE JIECATUYHBIX; BBICHITH B KAKUX
YPOK Kypc 6 Kiacca cydasx  3TO  BO3MOXHO. HaxomuTe  JecSTUYHOE  MPUOIIKEHHE

OOBIKHOBEHHOM ApOOHM C YKa3aHHOW TOYHOCTBHIO. BBIMOMHATH NEUCTBUS C
IpOOHBIMU YHCIaMH. Pemate 3aaun Ha JBWKEHHE, COJICpIKallue TaHHBIC,
BBIpQXKEHHBIC JPOOHBIMU YHclIaMd. [IpencTaBisTh 10JM BETUYUHBI B
MporeHTax. Pemars TeKCTOBbIE 3aa4l HAa HAXOKICHUE MPOIIEHTa OT JAHHOU
BenuuMHbL. Pemarh 3amaun, TpeOyrolmiue BiIaJeHUS MOHSATHEM OTHOLICHHS.
CocraBiaTh MO PUCYHKY (opMylny JUis BBIYHCIEHUS NEpUMETpa WU
wiomann ¢urypsl. CpaBHUBATh U YHOPSAOYMBATH MOJIOKUTENbHBIE U
OoTpuLaTeNIbHbIE YHCIa, HAXOIUTh HauOoJIblllee U HAaNMEHbIlIee U3 3alaHHOTO
Habopa uncen. BoIMONHATH YMCIOBBIE MOJACTAHOBKU B OYKBEHHOE BBIPAKEHUE
(B TOM umcIe, MOJCTABJIATh OTPHUIATE/ILHBIC YKCIIA), BBIYHUCIIATH 3HAUCHUS
BbIpakeHUs. OTMedaTb TOYKM Ha KOOPAUMHATHOM IUIOCKOCTH, HAXOJUTh
KOOPJMHATHI OTMEYEHHBIX ToueK. CTpouTh GUrypy, CHMMETPHUHYIO JaHHOMN
OTHOCUTEIIBHO HEKOTOPOM IMpsAMOW; HCIOJB30BaTh IIPU PELICHUM 3a1ad
pPaBEHCTBO CHUMMETpPHYHBIX (uryp. Pemats 3amaun Ha B3auUMHOE

PpacCIIOJIOKCHHUEC IBYX OKPY)KHOCTCﬁ Ha IJIOCKOCTH
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

1.1. YueOHO-MeTOAMYECKOE O0ecmeueHue

1.1.1. Y4yeOHuKH

ABTOp, Ha3BaHUE

Ton

U3JaHusI

Kiacc

Hopodees I'. B., Hapsirun 1. ®., CyBopoBa
C. b. u np. Marematuka. 5 knacc / Ilog pen.
I'. B. Jopodeena, . ®. Hlapbiruna. — M.:

[Ipocsemenue

2016

Hopodees I'. B., Hlapsirun 1. ®@., CyBopoBa
C. b. u np. Marematuka. 6 knacc / Ilog pen.
I'. B. Jopodeena, . ®. Hlapbiruna. — M.:

[Ipocsemenune

2016

1.1.2. Y4yeOHO-MeTOANYECKHE ITOCOOUS

ABTOp, Ha3BaHUE

TI'on

A3TaHUS

Knacc

bynumosuu E. A., Ky3uenona JI. B., Pociosa
JI. O. Maremaruka. PabGouas Terpanmb. 5

kiacc. B 2 4. - M.: [IpocBenienne

2014

bynumosuu E. A., Ky3uenona JI. B., Pociosa
JI. O. Maremaruka. PabGouass TeTpamp. 6

kiacc. B 2 4. - M.: [IpocBenienue

2012

Kyzuenosa JI. B., Munaesa C. C., Pociosa JI.
O. u gp. Maremaruka. JugakTuueckue

maTtepuainsl. 5 knace. - M.: [Ipoceerenue

2014

Kyzuenona JI. B., Munaesa C. C., Pocnosa JI.
O. m gp. Maremaruka. JlugaktTuueckue

Marepuaisl. 6 knacc. - M.: IIpocsemenne

2015

Kyznenona JI. B., Munaesa C. C., Pocnosa JI.
O. u ap. Maremaruka. TemaTuueckue TECTHI.

5 knacc. - M.: [Ipocelienue

2016
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Kyzuenona JI. B., Munaesa C. C., Pocnosa JI.

O. u ap. Maremaruka. Tematnueckue tectsl. | 2015 6

6 xiacc. - M.: IIpocBermenue

7. Kysuenona JI. B., Munaesa C. C., Pocnosa JI.
O. u np. Maremaruka. Korrpomasasie padotsr. | 2014 5
5 knacc. - M.: [IpocBeuienue
8. Kysuenona JI. B., Munaesa C. C., Pocnosa JI.
O. u np. Maremaruka. Korrpomnsnsie pabotsl. | 2014 6
6 xitacc. - M.: IIpocsermienue
9. CyBoposa C. b., Ky3uenosa JI. B., MunaeBa
C. C. u jmp. Maremaruka. Meroamueckue | 2013 5
pekomeHianuu. S kinacc. - M.: [Ipocsemnienne
10. | CyBopona C. b., Ky3nenosa JI. B., Munaesa
C. C. m nmp. Maremaruka. Meroamueckue | 2013 6
pekomeHnanuu. 6 kinacc. - M.: [Ipocsemnienne
1.1.3. DJIeKTPOHHBbIe O00pa3oBaTejibHbIe pecypchbl, TNpPUMeHsieMble NPH HU3YyYeHHH
npeaMera
HasBanue pecypca (aBTop, cchuika Ha MHTEepHET- TeMH, B usyicHHH
No KOTOPBIX Kiace
pecypc)
pPUMEHSIETCS pecype
1. Caiir ®enepasbHOTO IEHTpa HH(POPMAIMOHHBIX
00pa3zoBaTeIbHBIX pecypcoB (®IIHOP) | Bce Tembl 5-6
http://fcior.edu.ru
2. Enunas xosutekmus mugpoBbIX 00pa30BaTEIIbHBIX
pecypcoB (EK LIOP) http://school- | Bce Tembr 5-6
collection.edu.ru
3. @enepanbHblii  mopran «Poccuiickoe 06pa3oBa- | BCe TEMBI 5-6
Hue» http://www.edu.ru
4. Vunrensckuit moptan http://www.uchportal.ru/ BCE TEMBI 5-6
S. CoobmecTBO B3aMMOIIOMOIIN YUUTENEH | BCE TEMBI 5-6
http://pedsovet.su
6. ®I'OC. Ypoku MareMaTHMKH B CpEAHEH WIKOJIE | BCE TEMBI 5-6

http://fgos-matematic.ucoz.ru
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7. 3aByu.undo http://www.zavuch.ru BCE TEMBI 5-6
8. MexyHapoHOE COOOIIECTBO MEAAaroroB «SI- | Bce TeMbI 5-6
Yuutensy http://ya-uchitel.ru
9. @decTuBaNIb MENArOTUYECKUX UAEH «OTKPBITHIN | BCE TEMBI 5-6
ypok» http://festival.1september.ru
10. | CereBbie o0Opa3oBaTeIIbHbIC COOOIIIEeCTBA | BCE TEMBI 5-6
«OTKpBITHIN KiTace» http://www.openclass.ru
1.2. MarepuajabHoO-TeEXHHYECKOe 00ecnieyeHue
1.2.1. YueOHOe 000pyn0OBaHUE
TeMbl, B HU3y4eHUH
KOTOPBIX
Ne Hazpanue yue6HOro 000pynoBaHus Knacc
pUMEHSIETCS
000pyI0BaHNE
1. AynutopHas OCKa ¢ MarHUTHOW NOBEPXHOCTHIO
U HabOpOM MPHUCHOCOONEHU M KPEIUIEHUS | BCE TEMBI 5-6
TalJIMIL
2. KoMIIJIeKT HMHCTpYMEHTOB KJIACCHBIX: JIMHEWKa,
TPAHCIIOPTHP, YTOJBHHUK (300, 600), YrOJBHUK | BCE TEMBI 5-6
(45°, 45°), uupkyis
1.2.2. KoMmnbloTepHasi TEXHUKA U HHTEPAKTHBHOE 000pPY/10BaHNe
Tembl, B HU3y4YEHUU
KOTOPBIX
No Ha3Banue yueOHOTO 000pyI0BaHUS Kiace
PUMEHSIETCS
obopynoBaHue
1. MynbTUMEIUHHBIN KOMITBIOTED BCE TEMBI 5-6
2. MynbTUMEIUATIPOESKTOP BCE TEMBbI 5-6
3. [TpunTep BCE TEMBbI 5-6
4. CpencrBa TeleKOMMYHHUKAIUK
(BKITIOYAIOT: DJEKTPOHHAs  TOYTa, JOKalbHas | BCE TEMBI 5-6
ceTb, BBIX0[ B MIHTEpHET)
5. DKpaH HaBECHOM BCE TEMBbI 5-6
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