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HOACHUTEJBbHASA 3AIINCKA

Hacrosimmas nporpamma pa3paboTaHa Ha OCHOBE OOHOBJIEHHOTO (eepabHOrO TocyAap-
CTBEHHOT'O 00pa30BaTEIbHOTO CTaHAapTa HadaiabHOro obmiero obpaszopanus (PI'OC HOO,
yTBepXkAeH npukazoM Munnpocsemenus Poccun ot 31 mas 2021 roxa Ne 287), npumepHoit
paboueii mporpaMMbl Ha4aJlbHOTO OOIIEro oOpa3oBaHMs MO MaTeMaTHKe (0100peHa peuieHreM
(benepanbHOro yueOHO-METOIUYECKOTr0 00bEAMHEHUS 10 001IeMy 00pa3oBaHuI0, MPOTOKON 3/21
ot 27.09.2021), mpumepHOM mporpaMMbl BocniuTaHus, KoHIenuu pa3BUTHS MaTeMaTHYE€CKOTO
oOpaszoBanusi B Poccuiickoii Denepanui ¥ ¢ y4e€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH,
MPEIbSABISEMBIX K MATEMAaTHYECKOMY 00Pa30BaHUIO, @ TAKKE JTYUIIUX TPAJAULIUNA OTEYECTBEHHOTO
o0OpazoBaHus.

YryOseHHbIH KypC MaTeMaTUKH 11 1—4 KJIaccoB, pealu3youuid JaHHYIO MPOrpaMMy,
ABJIIETCS YacTb0 HENPEPBIBHOIO Kypca MAaTeMaTUKM JJIs y4yallMXcs HadaJlbHOM IKOJIBI
obpazoarenbHol cucteMbl Y MK «Illkoma Poccumy.

B o6nosiiernoM @I'OC HOO coxpaneHna BapuaTUBHOCTH COAEPIKaHUS 00pa30BaTEIbHBIX
MPOrpaMM HAYAIBHOTO O0IEr0 00pa30BaHMsl, BO3MOKHOCTH (JOPMUPOBAHUS TPOTPAMM PA3THUYHOTO
YPOBHSI CJIOKHOCTH 1 HalIPaBJIEHHOCTH € Y4€TOM 00pa30BaTeIbHbIX IOTPEOHOCTEN U CIIOCOOHOCTEHN
oOyuaromuxcs. OTHUM M3 COCOOOB OOecreueHus BapuaTUBHOCTU COJAEP)KaHUS MPOTrpamMm B
oonoBierHoM @DPI'OC yka3zaHa BO3MOXKHOCTh DPa3pabOTKU W peanu3alid 00pa3oBaTEIIbHON
OpraHu3alyei mporpaMm Ha4albHOTO 001er0 00pa30BaHusl, IPe1yCMaTPUBAIOIIUX YIITYOJIEHHOE
U3YYEHHUE OTJENbHBIX YUEOHBIX IIPEIMETOB.

CnemxyeT OTMETUTb, YTO MaTepuall Y4eOHUKOB g 1—4 KJaccoB MpeaycMaTpUBaeT
BO3MOXKHOCTH paOOTHI IO HEMY JIETeH CaMOTr0 pa3HOro YPOBHS MOATOTOBKM B IIKOJIAX W KJaccax
Ha OCHOBE MPHUHIIUIIOB MUHUMAKCa U MICUXOJIOTHYecKoi KoMbopTHOCTH. [[eno B ToM, 4TO 00beM
3alaHuil B CYLIECTBYIOIIMX Y4YEOHHMKAX 33Jae€T ypOBEHb WHIMBUAYAIbHONH 00pa3zoBaTEIIbHOMN
TPaeKTOpUU [UIsl HamOojee MOJArOTOBJICHHBIX JAeTedd. B cuimy sTtoro He mnpeamosiaraercs
BBITIOJIHEHHST KaXJBIM pPEOCHKOM BCEX 3aJlaHui U3 ydyeOHUKOB. OO0sS3aTeNbHBIMU IS BCEX
SBJISIIOTCS JIUIIb 3—4 KJIIOUEBBIX 3aJaHUs T0 HOBOM TeMe M 3aJaunHa OBTOPEHHUE, B KOTOPHIX
oTpabaTeIBatoTCs o0si3arenbHbie pe3ynabrarhl o0ydenus (PI'OC). [l 6osee MOATOTOBICHHBIX
JeTel CHeKTp 3ajad MOXeT ObITh pacuipeH. TakuM o0pa3oM, Ha OCHOBE CYIIECTBYIOLIMX
Y4€OHMKOB MOXHO TOCTPOUTH TPACKTOPHUIO YINIYOJEHHOTO HU3Yy4€HHs Y4YeOHOro mnpeamera
«MareMaTiKa» B HAUaJIbHOHN IIKOJIE.

Henun u 3aga4n peajn3aumuu NporpaMmmsbl

Henbto peanusanuu nporpaMmmel «MareMaTudeckas IIKaTyJaKa. YTIyOJIEHHbI YpOBEHbY
ABIISIETCS PACILIUPEHHE U YIIyOJeHe MUHUMYMa COZEp KaHHsI Ha4aabHOIO 00IEro o0pa3oBaHus,
3aganHoro Bo ®I'OC HOO u npumepHoii paboueii mporpamme HadyaJlbHOTo 0011ero 00pa3oBaHus Mo
MaTeMaTHKe.

3adauu peanuzayuu npozpammor’:

1) ycunuTh akUeHT Ha NMPUMEHEHWE YJYalluMUCS MaTEeMaTUYECKUX 3HAHWW M YMEHUU B
HECTAaHAAPTHBIX CUTYalUAX (B 4aCTH MPEIMETHBIX Pe3yJIbTaToOB, 331aHHbIX Bo PI'OC HOO);

2) cucTeMaTH3UpOBaTh U YIIIyOUTh paboTy MO POPMHUPOBAHUIO Y YUAIIUXCS TMYHOCTHBIX U
METaNpeIMETHBIX pe3ysbpTaToB, ycraHoBiaeHHbIX PI'OC HOO.



O01mme MOAX0AbI K OPraHM3alMHU AeSiTeJIbHOCTH 00yYAO M XCS

OOpa3zoBareNnbHBI MpoLEecCC Ha YIIIYOJEHHOM YPOBHE H3YYEHHS Kypca MaTeMaTHKH
«Maremaruyeckass LIKaTyjKa. YTIIyOJICHHBI YPOBEHB» CTPOMTCS HA OCHOBE JAUIAAKTUYECKOU
CUCTEMBI JI€ATEIBbHOCTHOTO METO/1a, PEAM3YIOIIEr0 CUCTEMHO-AESITENbHOCTHBIN MOAXO0/.

OOyueHue BeneTcsl Ha BBICOKOM YPOBHE TPYIHOCTH (YPOBHE «MaKCHMyMa»), TO €CTb
B 30HE Oimkaiiiiero pa3BuTHs Haubosiee MOArOTOBICHHBIX JA€Tel, HO MpU 0043aTeIbHOM yueTe
UH/IMBUYaJIbHBIX OCOOEHHOCTEH M BO3MOXKHOCTEH jaeTel, popMUpOBaHUM Y KaXI0ro peOeHKa
[I03HABATEJIIbHON MOTHBALIMM, Bephl B ceOs, B cBoU cuibl. C caMbIX NEPBBIX YPOKOB JETH
MIOMEIIAIOTCS B CUTYyallMIO, TPEOYIOLIYI0 OT HUX WHTEJUIEKTYyaJbHbIX YCWINH, NPOAYKTHBHBIX
neiictBuii. [IpakTUdecku 5TO O3HA4YaeT, 4YTO JJs TOCTPOSHUS TPACKTOPHUH YIITYOJIEHHOTO
U3y4eHHs] MAaTEeMAaTUKU U3 Y4eOHMKOB OTOOpaHbI 3a/laHUSl BBICOKOI'O YPOBHS, NPEAIOJaraeTcs
TaKXe JOCTaTOYHO BBICOKMH TEMII MX OCBOEHMA. BmecTte ¢ TeM BBICOKHMI ypOBEHb IOJauu
MaTepHuaja paccMaTpUBaeTCs He Kak o0s3aTelibHOEe TpeOOoBaHHE, a Kak MPEAJIOKEHHE, Kak
B03MOJCHOCMb TOCTIKEHHS YCIeXa, IPEAOCTaBlIeHHAs KaXI0My PEOCHKY M MOOYKIAIOIIast €ro
K aeWctBuio. [loaToMy yuurtenb JODKEH 3aMETUTh U MOJJAEpXKaTh JIHOOOH, MyCTh Aa)Ke CaMblil
MaJIeHbKUI ycriex pe0eHKa — ero akTUBHOCTh, BKJIFOUEHHOCTh B MPOIIECC MIOMCKA PEIICHHUS, Er0
BEPHOE CYXKAECHUE WU NPOCTO HOMBITKY BBIABUHYTh COOCTBEHHYIO TUIIOTE3Y.

PaboTa Ha BBICOKOM YpPOBHE TPYAHOCTU 0053aTENbHO JI0JDKHA COYETAThCS C CO3/IaHUEM
B KJIJacce aTMoc(epbl JOBEpHsl, YBaKE€HHs, NOOPOXKEIAaTeIbHOCTH, MO3BOJISIOIIEH IOBEPUTH
B CBOM CHJIBI U [T0-HACTOSIILIEMY «PACKPBITHCA» KaXKA0MY YUEHHUKY. «Y TeOs Bce MOIyduTCs!» —
JIOJIKEH BEPUTh YUUTEIb B YUEHHUKA. «Y MEHs BCE MOJIYUUTCS!» — JOIKEH BEPUTH OH caM. «Y
HEro BCE MOJIYYUTCS!» — JOJKHBI BEPUTh BCE OCTAJIbHBIE YUEHUKH Kilacca. B mpoTuBHOM cirydae
oOyuyeHue norepsieT i peOeHKa JUYHOCTHBIA CMBICII, U ILIKOJIA HE CMOXKET BBIIIOJIHUTH CBOECH
[JIABHOW MUCCHUU — ITOMOYb €MY JJOCTUTHYTh CBOEI'0 MHIMBUAYAILHOTO MAaKCUMYMa.

Ileas moaroroBuTebHOIO 3TaNA («3a1aya JHA») — c(HOPMUPOBATH MOTHBALIMIO K PEIICHUIO
MaTeMaTH4ecKuX 3a/1a4 Ha OCHOBE MEXaHH3Ma «HAJ/10» — «X0Uy» — «MOT'y». OTa 11eJIb JOCTUTaeTCsl
IyTE€M BOBJICUEHMSI IIKOJBHUKOB B CUCTEMAaTUYECKOE PEIIEHNE HECTaHJapTHBIX 3a/1a4 B 30HE UX
OnmpKalIIero pa3BUTHs, CO3/1aHUS 10OPOXKeEIaTeIbHON, TBOPUECKOM, O€30I1acHOM (C MO3MUILMIA TpaBa
Ha omMOKy) oOpa3oBaTEeNIbHOM cpeibl, MOAJAEPKKH yclexa J00ro y4eHHKa OTHOCUTEIIBHO
cebst, co3aHMsI BO3MOXHOCTHU JJIs KaXKIOr0 YUYEHUKA MEPEeKUTh CUTYAUIO ycIllexa U MOJIY4YUTh
yII0BOJICTBHE OT PEILIEHUsI MaTeMaTUYECKUX 3a/a4.

VYyammmcs cucrematiudecku (2—4 pas3a B HEJIEIIO0) Mpe/jiaraeTcs pelnTh «3aaaqdy JHs» —
HECTaHJIapTHYIO 3ajjauy 110 MaTeMaTHKe, HAlIPaBJIEHHYIO Ha Pa3BUTHE MBIIIJICHUS, paCIIUPEHHUE U
yriyoJieHne uX 3HaHUi. DTO MOKET OBITh 3a/1a4a U3 YYEOHHKOB U MOCOOMIA TT0 MaTEeMAaTUKH, JTHOO
3a/1a4a, BbIOpaHHAs U3 Pa3IMYHBIX HUCTOUYHUKOB — COOPHMKOB 3ajau JUIisl KPYKKOBOHW paboThI,
3a/laHuil MaTeMaTUYECKUX OJIMMITMAIPAa3HOT0 YPOBHSI, TOCOOUH /JIsi BHEKJIACCHOM padOoTHI U T. 1.
[lepBble «3amaun IHS» MOXKHO pazOuparh Ha ypokax mMareMatuku. Ilocie Toro kak AeTu OCBOST
crocoObl paboTHI C 337aUyaMu JAHA U (QUKCALUKN PE3yJIbTaTOB, MOKHO BBICTABJISITh HOBBIE «3aJaul
JTHS» B CIEIMAJIbHO OTBEJIEHHOMMECTE, a Ha CIEAYIOLIUH JIeHb /10 Hayalla YPOKOB WJIM Ha YpOKe
pa3dupaTh UX pelieHue.

Leap 03HAKOMHUTENBHOIO 3Tama — CO3JaTh JUISl KaXIOTO YYE€HHKAa BO3MOXKHOCTD
KaYeCTBEHHONW OJMMIMATHOM TOArOTOBKM I10 MaTeMaTHKE IOCPEJACTBOM BOBJICUEHUS B
CaMOCTOSITENIbHYI0 MaT€MaTHYECKYI0 JAESITEeIbHOCTh, B XOJ€ KOTOPOM IIKOJbHUKU OCBAUBAIOT
METOJIbl PEIICHUs OJIMMIIMAJHBIX MaTeMaTUYEeCKUX 3aJad U HPUOOpPETarOT CUCTEMHBIN OIBIT
IPUMEHEHHUS 9TUX METOJI0B B HECTAHJAAPTHBIX CUTyalUsX.

B ornuume ot ypokoB, rae OOyuwarourgecs OTKPHIBAIOT HOBOE, KaK MPaBMIIO, MOJ
PYKOBOJCTBOM YUHUTEINSI, @ 3aT€M JAEHCTBYIOT II0 COTJIACOBAHHBIM A3TAJIOHaM, B OJUMIIMAJHOU
MaTeMaTHKe OT ILIKOJbHUKOB TpeOyeTcss CaMHUM IPHIyMbIBaThb HOBBbIE NPUEMBI PELICHHUM.
OOyuaromiyecss NEPEeBOAAT BHYTPEHHUE MBICIUTENbHbBIE JACHCTBUS 10 PEIICHUIO JIIOOBIX
HECTAaHAAPTHHIX 3a]a4 HAa yYPOBEHb 3HAKOMBIX JIETSIM JKU3HEHHBIX O0pa3oB, YTO MOMOTAET UM
IPaMOTHOT'O BBINOJHATH 3TH MBICIMTENIbHBIE JEUCTBHS M BKIIOYAET TBOPUECKUM 3MOLIMOHAIBHBIN
KOMITOHEHT Yepe3 pOoJIEBYIO UIPY, EPEBOIIONICHNE, KOMAaHHYIO paboTy, COPEeBHOBATEIHHOCTD,
nepekUBaHue pajiocTy MooeI.
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OOyuaromuecss 0CBauBalOT pe(IeKCUBHBIM METO MPEOAOJICHUS JIOOBIX TPyIHOCTEH U
CTpaTeruy pelIeHUs] HECTaHJApTHBIX MaTEMAaTHUYECKHUX 3aJad, YTO SIBJISETCS NPOYHOM OCHOBOM
JOCTIDKEHUS 1IeJIel, TOCTAaBICHHBIX JaHHOM MporpaMMoil yriayOJieHHOW TOJATOTOBKU IO
mareMaTHke Juis 1—4 kiaccos.

O01mme Moaxoabl K OLICHNBAHUIO

B oOyyaromux 3aaHusix yriyOJeHHOTO U OJIMMITMAHOTO YPOBHEH OLICHUBAIOTCS TOJIBKO
ycrex pebeHKa U ero MpoJIBUKEHUE BIEpe] OTHOCUTENbHO cedst. Ommbka ke paccMaTpuBaeTcs
Kak paboyas cutyatusi, TpeOyromiasi KOppeKIIH, BbISIBICHUS €€ IPUYUHbBI U UCITPABIICHUSI.

OneHuBaHUE pPE3yabTaTOB MPOMCXOAUT B JIOTMKE JOCTHMIKEHMHM J€Tell — HE TOJBbKO
MaTeMaTHYECKUX, HO MPEXK/Ie BCETO JIMYHOCTHBIX, KOTHOCUTEIHHO Ce0s».

Jlia Kaxaoro cieAyroomlero mara peOeHKy HeoOXOAMMO MPEANPUHSTH OINpeaeTcHHbIC
yCUJIUS, NMPOSBUTH TEPIIEHUE, TPYLOJOOME, CMEKAIKy, IPU 3TOM TPYAHOCTh JOJIKHA OBITh
NPEOIOIMMON (TO €CTh UMEIOIMXCSI 3HAHUM, YMEHHH, CTIOCOOHOCTEH /IS BBITIOIHEHUS CIIEIYIOIIETO
11ara y Hero J0JKHO OBITh JOCTaTOYHO).

VYyurenp opraHu3yeT B KJIAacce CUTYalMIO B3aMMHOM NOIAEPKKA U COBMECTHOIO
nepexuBaHus pagoctd nodeasl. O6CyxaaoTcst Bonpocsl: «YTo momyuunocs?», «4To BbI3BalIO
3arpynHeHue?», «Uemy Hayuwmics, pemas (pa3oupas) 3agauy?», «Uto moxenaro cede?», «3a 4yTo
MOTY TOXBaJIUTh ce0s1, IPYTUX?».

YpoBeHb OCBOEHUSI yJaAIIUMUCS TOW WIIM UHOM TEMbI YUUTENb 10 KEJTAHUIO MOKET BBISIBUTh
B X0/I€ NIPEJI0KEHHBIX B Kypce MaTeMaThuuecKux urp. (Bo3amoxHbie BapuaHThl UTp MPECTABIICHBI
B [Ipunoxenuu Ha c. 60.)

Texymuii KOHTPOJIL OCYIIECTBIIICTCS B TeUEHUE Bcero yueOHoro rona. [Ipu oneHuBaHUH
paboT creayeT MCXOAUTh M3 TOrO, YTO OCHOBHOM LEJIbI0 TMOJBEACHHUS HWTOTOB SIBJIAETCS
dbopMUpOBaHUE Y yYAIIUXCS MOJIOKUTEIHLHON MOTHBAIIMHM K MAaTEMAaTHUECKOM JAeITeTbHOCTHU U, B
YaCTHOCTH, K PEHICHUIO MaTeMaTHYECKHX 3a/1a4 yriy0aeHHoro ypoBHs. [loaTomy o0s3aTenbsHBIM
SIBJISIETCS] COOJTIOZICHUE CIICYIOIINX TPEOOBaHMIA:

1) ¢pukcupyroTcs TOJIBKO JOCTHXKEHHSI, a OTHOCUTEIBHO HEyAa4y MPOBOJUTCS peduiekcus,
HaMeyaeTcs IJIaH KOPPEKIUU U BIMOIHIETCS paboTa Ha/l OIIMOKaMUu;

2) aKUEHT B OLIEHMBAHUU CMEIAETCS Ha CAMOOLEHKY JIE€TbMU CBOUX PE3YJbTaTOB (Kak
JIOCTUKEHUH, TaK U HEYJ]a4) B COOTBETCTBUHU C YETKO 3aJaHHBIMU KPUTEPUSIMU;

3) npu NMOABENECHUU YYUTEIEM UTOTOB CIEAYET YYHUTHIBaTh HE TOJBKO PE3YJbTaT, HO U
BJIOKCHHBIE YUEHUKOM YCHIINS, @ TAKXKE IMHAMHKY PE3yJIbTaTOB «OTHOCUTEIBHO Ce0s»;

4) 1o pe3yabTaTaM MCUXOJIOTHYECKOT0 TECTUPOBAHNS KAU€CTB IMYHOCTH HUKAKHE OTMETKU
HE BBICTaBIISIFOTCSL.

ITpu mpoBepke paboT AeTel U BBICTABICHUH OTMETOK YUUTENb 00palaeT BHUMaHHUE MPEexie
BCEro Ha KaueCTBO CaMOOIIEHKH padoT AeTbMHU. [IpobieMHbIe 30Hb — MecTa OIIMOO0K (OIIMOKH He
UCIPABIIAIOTCA, AETAM IpPEJIaraeTcsi CaMUM IOHSTh, YTO HE MOJYYMIIOCh, U UCIPABUTH CBOIO
omnoky). HeBepHoe nim HeyaauHoe opopMIIEHHE U ITP. OTMEYAIOTCS KPACHOM py4Ko# (IIpU 3TOM
«KpacHOTO L[BETa» MPHU MPOBEPKE padOT HE AOIKHO ObITh MHOTO). JIOCTHXEHUS J1eTel, KOTOpbIe
noTpedoBaI OT HHUX OIpPEAETIeHHBIX YCWINNA, HalpuMep, BEPHO pEIIeHHas 3aJada co
3BE3/104KOH,aKKypaTHOE 0(hOpMIICHHUE 33/1aHUs1, KOPPEKTHO BBIMOJIHEHHAsI CAMOOIICHKA MM JIaXKe
IPOCTO KpacHUBO HamMcaHHass OykBa WM Iudpa (Ui KOro-T0 M3 JeTeid M ITO SBISETCS
JOCTI)KCHHEM), OTMEUAIOTCSI 3€JI€HOM PYUYKOW (KeJlaTeIbHO, YTOOBI «3E€JEHOr0 IBETa» OBLIO
HE MEHbIIE, YeM

«KPacHOTOY).
OTMeTKH CTaBATCS Ha OCHOBE YSTKHX KPUTCPHUCRB: 32 00YJAOIIHE CAMOCTOSATEIILHBIC paOOTHI
OHM MOTYT OBITh TONBKO TIOJNIOKUTENbHBIE, & 3a KOHTPOJBHBIE — B COOTBETCTBUU C

COTJIaCOBAHHBIMU KpUTEpUMH. [Ip1 5TOM KOHTpOJIbHBIE PAOOTHI JOIKHBI COCTABIATHCS TaK, YTOOBI
B X0Jie 00YYarOIINX CaMOCTOSTENBHBIX paOdOT MPH CUCTEMATHYECKOM BBITIOJTHEHUH PabOTHI Hal
omnOkaMu y jereil Obla peajbHas BO3MOXKHOCTh 32 CYET COOCTBEHHBIX YCHIJIMH JOCTUTHYTb
MaKCHUMaJIbHO BBICOKOTO YPOBHS B KOHTPOJIBHBIX pabotax. Humepec v ycnewinocms 00yuyenus
«OmHOCUMENbHO cefa» — BOT TE KIIOUEBBIC ITapaMeTPhl, KOTOPBIE OMPEEIIAIOT MMOJHOIICHHOE
HpPABCTBEHHOE, MHTEIUICKTYaJIbHOE U (PU3HOJIOTHYECKOE Pa3BUTHE PEOCHKA, a 3HAYUT, U KAYECTBO
paboThI C IETHMH.



Cucrema «MaTeMaTH4eCKOro MopTdoiano», B KOTOPOM peOEHOK MOXKET OTpakaTh CBOU
3aTpyIHEHMS U TOUYKHU pocTa ¢ 1 1o 4 kiacc, Takke MOXKET CTaTb MHCTPYMEHTOM JJIs1 CAMOOLIEHKH
HE TOJIBKO YCBOEHHUS COJEPKaHUS Kypca, HO U T€X YCUIIUNM, KOTOPBIM IpeIpUHUMAN yYEHHK.

MecTo B y4eOHOM IJIaHe

Ha wm3yuenne kypca « Marematuueckass LIKaTyJKa. YTIyOJEHHBI YPOBEHb» B
Ka)XJIOM KJIacce HaYaJbHOMW IIKOJLI OTBOAUTCI MO 1 4B Hexemto, Bcero 135 u. M3 Hux: B 1
knacce — 33 4, Bo 2 knacce — 34 4, B 3 knnacce — 34 4, B4 xitacce — 34 4.

COJEPXXAHUE ITPOT'PAMMBbI

Copep:xaHue mporpaMMbl IPEICTaBICHO pa3lielaMU, COOTBETCTBYIOLIUMU pa3jieiam
npuMepHoi pabouelt mporpammel «Uwucna u apupmMeTHuecKue ASUCTBUS C HUMU,
«BenuuuHbl ¥ 3aBUCUMOCTH MeXAy HUMH» («Hucna M BeTUYMHBD), «ApupMeTHdyecKue
nericTBus»), «TekcroBbie 3anauny, «[IpocTpaHCTBEHHBIE OTHOLICHHUS U TEOMETPUUECKUE GUTYPBI»,
«AnrebpanyuecKue MpecTaBIeHus», «MaTeMaTHYeCKHi 36K M AJIEMEHTHI JOTHKN», «PaboTa ¢
MaTeMaTU4eCcKoi HH(popMaIre U aHanu3 1aHHbIX» («MareMaTudeckas HHPOpMAIU»).

1 kiaace

Yucaa u apudpmernyeckne AeidcTBUSI ¢ HUMH

['pynnsl npeameToB unu ¢uryp, obnagaronye oomumM cBoicTBoM. CocTaBiaeHUE TPYIIIbI
IPEIMETOB 110 3alaHHOMY CBOMCTBY (IIpU3HaKY). Beienenue yactu rpynimsl.

ITopsinok. CpaBHeHue rpymni GUryp, 3Haku =, #.

Yucno Kak pe3ysnbTaT U3MEPEHUs BETUYHH.

HarnsngHoe n3oOpakeHne 4ucesl COBOKYMHOCTSIMU TOYEK, KOCTSIMM JIOMUHO, TOUKaMH
Ha YUCIIOBOM OTPE3KE U T. 1.

Pumckue nudpsl. Andasutnas Hymepanus. «Bommeonsie» nudps.

VYkpynHeHue enuHHIl cyeta M u3MepeHus. Cuer necsatkamu. HarnmsaHoe nzoOpaxeHue
JIECSTKOB C IOMOIIBI0 TPEYrOJIbHUKOB. UTEeHME, 3alnch, CPAaBHEHUE, CIOKEHUE M BBIYUTAHHE
«KPYTJIBIX JECATKOBY (YUCEI C HYJISIMHU Ha KOHIIE, BBIPAXKAIOIIUX LEJI0€ YUCIIO AECATKOB).

Cuer necsatkamu U equHMLIAMU. HarmsiHoe n3o0paxeHne IBy3HaUYHbIX YHCEN C TOMOILBIO
TPEYrOJIbHUKOB U TOYEK. 3allMCh U YTEHUE JIBY3HAUHBIX YHUCEJ, IPEACTABICHUE UX B BUJIE CYMMBI
JecaTKoB 1 enuHuL. CpaBHEHHE IBy3HaYHbIX ynces. CloykeHne U BbIYUTaHUE IBY3HAYHBIX YHCE.

AHanorus Mexay A€CATUYHOW CHUCTEMOU 3alIMCH YUCEN U JECATUYHON CUCTEMOU Mep.

Cnoxenue u BbluMTaHue B mnpeaenax 20 c mepexoaoM uepe3 necartok. Harmsanoe
M300paKeHUE CIOXKEHHS] U BBIYUTAHUS TPYHN MPEAMETOB C MOMOUIbIO MPEIMETHBIX MOJENEH,
CXEMAaTUYECKUX PUCYHKOB, OYKBEHHON CUMBOJIMKH, HA YHCIIOBOM OTPE3KE.

3aBUCUMOCTD PE3YyJIbTaTOB CIOKEHHS U BBIYUTAHUS OT U3MEHEHNS KOMIIOHEHTOB.

TexcToBBIE 3a7a9H

3agaun Ha pa3sHOCTHOE CpPaBHEHME, padoTa C MPEIMETHBIMH MOJEISIMH PAa3HOCTHOIO
CpaBHEHMs (ITOJIOCKaMU-OTpe3KamMH). UYUTeHMe M COCTaBJI€HHE CXeM K TpeM THIlaM 3a7ay
Ha pa3HOCTHOE CPAaBHEHUE, UX PEILCHHUE.

CocraBiieHne BbIpa)kKEHUH K TEKCTOBBIM 3a/1a4aM.

3amaun ¢ HEKOPPEKTHBIMH (OPMYIMPOBKAMM (JUIIHUMH M HETOJHBIMU JITAHHBIMH,
HEpEaJIbHbIMU YCIOBUAMMU).

CocraBHbIE 337]a4X Ha CIIOKEHUE, BBIYMTAHUE U PA3HOCTHOE CpABHEHUE B 2—4 NEHCTBUA.
ITocTpoeHne cxem K COCTaBHBIM 3ajJadyaM. AHalIW3 3a1a4d U IUIAHUPOBAHUE XOJa €€ PEIICHHUS.
CooTHeceHune MoIy4eHHOT 0 pe3ysibTaTa ¢ YCIOBUEM 3a]1auH, OL[EHKa €ro MpaBJono100usl.



IIpocTpaHcTBeHHbIE OTHOLIEHUSI U TeoMeTpHUUYecKHe PUTYPbI

Omnpenenenue paBHBIX (QUTYp Pa3HBIMH CIOCO0AMH — HAJIOKEHHEM, IMEpPEMEIICHUEM,
nepernbanueM u fAp. PemneHue 3amad Ha MOMCK paBHBIX (GUTYp Ha KiIeT4aTrol Oymare.
CocraBneHue paBHBIX (UIyp MO 33JaHHBIM YCIOBHUSAM. IIOMCK M MOCTpOEHHE «3EPKAIBHBIX)
(cuMMeTpHUHBIX) DUTyp.

I'eomerpuueckue QUrypsl: paclio3HaBaHWE M Ha3bIBAaHME TI€OMETpPUUYECKHX (HOpM B
OKpy’KaroleM Mupe — KyOa, IIapa, Hapajenenunena, NUpaMUIbl, IMIMHApA, KOHYca.
[IpencraBiaeHus o IIOCKUX U IPOCTPAHCTBEHHBIX reoMeTpudeckux ¢urypax. Koncrpyuposanue
buryp u3 mnajoyex.

Ob6nactu u rpanunsl. Jlomanas. Beluncienue AJUH JIOMaHBIX Ha KIETYaTOM CETKe.
CpaBHEHHUE JUTMHBI ITyTH 10 MPSMON U JUTMHBI ITYTH 110 JIOMAHOH JIMHUU.

CocraBnenue ¢uryp u3 dacteil Tanrpama (mo oOpasiy, 0 COOCTBEHHOMY 3aMBICITY).
OObeMHEHUE U TIEPECeUCHIE TEOMETPUICCKHUX QUTYD.

Bean4yuHbBI U 3aBHCHMOCTH MEKITY HUMH

OOwmuit npuHIMN W3MepeHus BenuuuH. EnuHuna usmepeHus (Mepka). 3aBHUCUMOCTD
pe3ynpTaTa u3MepeHuss OoT BbIOOpa Mepku. HeoOxoammocTs BbBIOOpa €IMHOM MEpKU MpHU
CpPaBHEHHUHU, CJIOKEHWU U BbIUYMTAaHUM BeauuyuH. CBoMcTBa BenuuuH. lccrnenoBaHue CBOWCTB
BEJIMYMH, UX 3aIIUCh C IOMOIIBI0 OYKBEHHBIX PABEHCTB M HEPABEHCTB.

N3mepenne BMecTUMOCTH. EquHnIIa BMECTUMOCTH: JIUTP.

ITonck 3akoHoMepHocTeil. HaOmioneHue 3aBUCHUMOCTEH MeXAY KOMIIOHEHTaMH U
pe3yibraraMu apuMeTHIeCKuX IEeHCTBUH, HX (PUKCUPOBAHUE B PCUH.

YuciioBou OTPE3OK.

AsredOpanyeckue npeacTaBjIeHUust

UreHue W 3anuch OyKBEHHBIX BbIpaxkeHHi B 1-2 pgeiictBus 0e3 ckoOok. PaBeHCTBO u
HEPaBEHCTBO, UX 3alHUCh C IIOMOIIBIO 3HAKOB >, <, =,

VYpaBuenue. Penienre npocThix ypaBHEHUN HAa OCHOBE MOJIENEH (BEChI, YUCIIOBOM OTPE30K,
cxembl). CocTaBiieHHE U pElIeHHe ypaBHEHHUH 10 pucyHKaM. Perienne ypaBHeHMi B HECTaHJapTHOM
dbopMe (¢ «MerIKaMuy, JIMHUSIMH 1 JIp.). Y paBHEHUs BUAa a + x = b, a —x = b, x — a = b, peiiaeMbie
Ha OCHOBE B3aMMOCBS3U MEXIY YaCThIO U LIEJIBIM.

3anuch MepeMecTUTEIHLHOTO CBOMCTBA CIIOKEHUS C MOMOIIBI0 OYKBEHHOU (hOPMYIIBI:
a+b=>b+a.

3anuch B3aMMOCBSA3M MEXAY CIOKEHHEM M BBIUMTAHHEM C TIOMOIIBbIO OyKBEHHBIX
paBeHCTBBUHaa+b=c,b+a=c,c—a=b.

MareMaTnuecKNi 13bIK U DJI€MEHTHI JIOTHKH

3HAKOMCTBO € 33J]a4yaMHM JIOTHYECKOI0 Xapakrepa M crnocobdamu ux pemeHus. Ilepedop
BapHaHTOB 10 npaBuiy. [lepebop Bcex BapuaHTOB NEPECTAHOBKHU JIBYX 00BEKTOB, TpEX OOBEKTOB.
Pemienne norndeckux 3agad ¢ HOMOIIBIO YHCIOBOro oTpe3ka. [lepebop BapuaHTOB B IpMepax Ha
MOMCK HEM3BECTHBIX 3HAKOB + U —. Perienne 3a1au Ha pyKomoXKaTHs Kak IpoINeIeBTUKA U3YUeHHS

rpados.
Padora ¢ maTtemaTn4eckoii nHGopManueil ¥ aHAJIU3 TaHHBIX

BepHbie (uCTUHHBIE) U HEBEpHBIE (JIOKHBIE) TIPETOKEHUSI (BHICKA3bIBaHMs), COCTABICHHBIE
OTHOCHTEJIBHO 33/IaHHOT0 Habopa MareMaTudeckux o0beKToB. [Iprumepsl 00IIMX BbICKa3bIBaHUIA
U BbICKa3bIBaHU 0 cymniecTBoBaHUU. OOOCHOBaHME BHICKAa3bIBAHUN U X ONPOBEPKEHHE.

Tabnuia, TOUCK 3aKOHOMEPHOCTH pa3MeElIeHHs] 00bEeKTOB (uucels, (uryp, CUMBOJIOB)
B TaOymIe (B CTPOKAX, CTOJIOMAX, JUATOHATIAX ).

CocraBieHue 1o pucyHKaM YUCIIOBBIX PAaBEHCTB U BbIpakeHUH. MoienupoBanue 1eicTBUH,
33JJaHHBIX B BBIPAKEHUH, C IOMOILBIO IPEIMETHBIX PUCYHKOB, CXEM, YUCIOBOIO OTPE3KA.



2 KJjaace

Yucaa u apudpmernyeckme JeidcTBUS ¢ HUMH

Cotna. Cuer cotHsmu. Harmsinnoe nzoOpaxenue coteH. UreHue, 3amuch, CpaBHEHHE,
CIIOKEHHE U BBIYUTAHUE «KPYIJIBIX COTE€H» (UMCEN C HYJSMU Ha KOHIIE, BBIpAXKAIOIIMX LEJI0€
YHUCJIO COTEH).

HucnoBon iyy.

Cuer coTHsAMHU, leciITKaMU U eauHuaMu. HarmsiiHoe n3o0pakeHre Tpex3HauHbIX YHCEll.
Urenue, 3anuch, ynopsJOUMBaHUE U CPAaBHEHUE TPEX3HAYHBIX YHMCENl, UX IPEJCTABICHUE B BUJC
CYMMBI COTEH, J€CATKOB M €IUHHUL (IecSITUYHBIN cocTaB). CpaBHEHME, CIOKEHHE U BBIYMTAHHUE
TPEX3HAUHBIX YMCEN. AHAIOIHUS MEXAY AECATUYHOW CHUCTEMOM 3alUCH TPEX3HAUHBbIX YMCET U
JIECATUYHON CUCTEMOU Mep.

KoHcTpynpoBanue u3 najgouek (CMYeK) YUCIOBBIX PaBEHCTB.

Pacrnionoxxenne oOBEKTOB B 3a7jaHHOM Hopsiike (Bo3pactanus, yObiBaHus). CocTaBiieHue
Ha YHUCJIOBOM JIy4€ MOJIEJIEH YIOPSAJOUYMBAaHUS OOBEKTOB.

IIpuemsbl ynpoleHHust YCTHOTO cueTa (CI0KEHUE, BBIYUTAHUE) C IOMOIIBIO JOMOJHEHUS
JI0 KpYTJI0ro YKCIIa, CBSI3eH MEX]ly KOMIIOHEHTAMU U PE3yIbTaTaMM CIOKEHUS U BBIYUTAHMUSL.

[Ipuembr BoccTaHoBieHUs WH(P, CKOOOK, 3HAKOB apUPMETUUYECKHX JEHCTBHI TNpHU
CPaBHEHUH, CJI0)KEHUU U BBIYUTAHUH YUCEI U BEIUYHUH.

I'paduueckas nHTepnpeTanust yMHOXKEHUs U AeneHus. CBA3b MeX1y KOMIIOHEHTaMHU U
pe3yJibTaTaMu YMHOKEHUS U JeJICHUSI.

JlenuTenu u KpaTHbIE, X paclio3HaBaHue. YeTHbIE U HEUETHBIE YUCIIA.

BriBenieHre yacTHBIX ciiyyaeB yMHOKeHUs U aeneHus ¢ 0 u 1. HeBo3aMOXXHOCTh J1eneHus
Ha 0.

BykxBenHas 3anuch u rpadudeckas MoJielb (IPSMOYTOJIBHHK ) B3aHMOCBSI3M KOMITOHEHTOB U
pe3yJbTara JeUCTBUN YMHOXKEHUS U JETICHNUS.

[TopsinoK BBINOJIHEHMS ACUCTBUU B YKMCIOBOM BBIPDQXKEHUH, COJAEPXKALIEM JICHCTBUSA
CJIOKEHHMSI U BEIUMTAHUS (CO ckoOKkaMu/6e3 ckobok) B nmpeaenax 100 (mo Tpex u Gonee neicTBuil);
HaXO0X/IEHNE €ro 3HAUEHUSI.

Teicsiua, ee rpaduueckoe uzobpaxenue. CroxxeHue u BbluMTanue B mpeaenax 1000.
VYcTHOE crokeHue, BbIUWTAaHUE, YMHOXKEHHE M JeleHue uucen B npeaenax 1000 B cimyuwasx,
CBOJMMBIX K JieiicTBUAM B nipeaenax 100.

Jenenue ¢ ocraTkom.

TexcToBBIE 3a7a4H

OmnpezneneHue cXo0ACTBA U Pa3iInyus 3a/1a4 Ha pa3HOCTHOE U KPaTHOE CPaBHEHHUE.

3a1aun Ha HaX0XKJICHHUE «3a[yMaHHOTO YHCIIA».

CocraBHble 3a1aun B 2—4 neiicTBUs Ha Bce apudmernyeckue AerictBus B npenenax 1000.

ITocTpoenue cxeM Kk cocTaBHBIM 3a7a4aM. IlocTpoeHne pa3HbIX CIOCOOOB peLICHUs 3a1a4H
Ha OCHOBE €€ aHaju3a, COCTAaBJIICHHWE IUIaHA peUleHMs 3ajadyd. PemieHuwe 3ajgad 1o IUIaHy,
KOMMEHTHPOBAHUE PELICHHUS.

3anaun ¢ OyKBEHHBIMH JaHHBIMU.

3aiay ¢ HEMOJHBIMU M HEKOPPEKTHBIMH (POPMYJIMPOBKAMH, 3aJladyd Ha BHHMAaHHUE.
VYcTpaHeHne MHUMBIX IPOTUBOPEUNH.

[TocTpoenue mozenelt (pucyHKOB, cxeM, TabiuLl, rpadoB) HECTAaHIAPTHBIX 3aa4. AHAIU3
3a]a4, BbIIBUKEHUE U 0OOCHOBAaHUE TUIIOTES.

IIpocTpaHcTBeHHBIE OTHOLLICHUS U reoMeTpHUYecKue GUrypsl

[TapaienpHbIE U NTEPECEKAOLIUECS TIPSIMBIE.

Henouxku. [Toctpoenue Touek v TMHUHN Ha KieTyaToi 6ymare. Urpbl-1aOupuHTHL, 00BOAKA
¢buryp, npoki1aapBaHuEe MapUIPYTOB.

IInockocts. Yroum. IIpssMoi, OCcTpelil ¥ Tynou yrisl. llepnenaukyIsspHbIe IpsMbIE.



BrIsiBneHre CBOMCTB MPAMOYTOJIbHUKA M KBaJIpara.

Pacno3znaBanue JIOMaHOW JMHUKA U MHOTOYIOJIbHMKA. BBIUMCIEHHE IJIMHBI JOMAHOU U
NepUMEeTpPa MHOTOYTOJIbHUKOB.

Kpyr u okpyxHOCTBb, UX LEHTp, paguyc, nuamerp. Llupkyib. BeruepunBaHue y30poB
U3 OKPYXHOCTEH C MOMOIIBIO LIUPKYJISL.

KoncrpyupoBanue ¢uryp u3 nagoyex (Cruyex).

Cocrasnenue ¢puryp u3 yacteil u pazouenue Guryp Ha 4yacTH.

OObenuHEHNE U TIEPECEUCHIE TEOMETPUICCKHUX QUTYD.

[Tnomanu duryp, cocTaBieHHBIX U3 IPSIMOYTOJLHUKOB U KBaJPaTOB.

Ob6wvem reomerpuueckoil ¢urypsl. Eaumnunsl ob0bema (KyOW4eckwii CaHTHUMETP,
KYOMYEeCKUH JIeUMETp, KyOWYECKMd METp) M COOTHONIICHHS Mexay HuMH. O0bem
OpSMOYTOJIBHOTO Tapaiienenunena, oobeM KyOa. BblsBieHue CBOWCTB MPSIMOYTOJIBHOTO
napajiesienuea u Kyoa, moCTpOCHUE UX Pa3BEPTOK U MOJIEJIei, BhIUMCIIeHHE 00beMa U IIIoIaIu
MOBEPXHOCTH.

Habmroienne kpacoTel MaTeMaTHYeCKUX OOBEKTOB B OKPYXKAIOLIEM MHpE (3epKaibHast
CUMMETpHS, TIepeHoc, psg Pubonaqyun).

BeanyuHbI U 3aBHCHMOCTH MEKITY HUMH

3aBHCUMOCTh pe3ylibTaTa H3MepeHuss OT BblOOpa Mepku. CloKeHHe U BbIUUTAHUE
BeirurH. HeoOXoauMocTh BBIOOpa €IMHONH MEPKH IPH CPAaBHECHHUH, CIIOKCHHHM M BBIYMTAHHUU
BCJIIMYHH.

[Touck 3akoHOMepHOCcTel. HalOmoneHne 3aBUCHMOCTEH MEXKIy KOMIIOHGHTaMH U
pe3y.]'II)TaTaMI/I YMHO)KCHI/UI " OCJIICHUA.

dopmyna IUIOMIAM MPSAMOYTroibHUKA: S = a - b. DopMmyna o6bema MPSIMOYTOJIBLHOTO
napayenenunena: V=(a - b) - c.

AJjredpanyecKue npeaACTaBJIeHHUs

Urenwne u 3aniich OYKBEHHBIX BBIPAKEHUH, COACPIKAIINX ACHCTBUS CJIOKECHHUS, BRIYNTAHHS,
YMHOXEHHUSI U JeneHus (co ckoOkamu U 0e3 cko0ok). Belumcrienue 3HaueHHI MPOCTEHIINX
OYKBEHHBIX BBIPKCHUN NP 33JaHHBIX 3HAUCHUSIX OYKB.

3anuce B3aMMOCBSI3U MEXKIY YMHOKCHHEM U JIEJICHUEM C TIOMOIIbI0 OyKBEHHBIX PABEHCTB
Bugaa -b=c,b-a=c,c:a=b,c:b=a.

O60061menHas 3anuch cBocTB 0 1 1 ¢ moMomibio OykBeHHBIX popMmyn: a - 1 =1 a=a;
a0=0-a=0;a:1=a;0:a=0wu np.

O06o001eHHas 3anuch CBOMCTB apU(PMETHUSCKUX JACHCTBUN C MOMOIIBIO OYKBEHHBIX
bopmyst.

VYpaBueHnusi Buna a - x =b, a : x =b, x : a = b, pemaemMpie Ha OCHOBE rpadUUeCKON MOIEIN
(mpsimoyroabHUK). KoMMeHTHpOBaHME pelleHns ypaBHEHUH.

BrlsiBIIeHHE 3aKOHOMEPHOCTEH B TOCTPOCHUH YHCIOBBIX DPSJIOB, MOWCK TPOITYIIEHHBIX
yucen. Pemienne 4uclnoBBIX peOycoB. BoccTaHoBieHHe B UMCIOBBIX pebycax 1udp,
0003HaYeHHBIX OyKBaMHU.

MareMaTnuecKNid 13bIK U 3JI€MEHTBI JIOTUKH

Hcnonb3oBaHre OYKBEHHBIX PABEHCTB /11 0OOCHOBAHUS CYXICHUH.

3amaun JOrMYECcKOro XapakTepa U crocoOsl ux pemenus. [lepedop BapuaHTOB Ha OCHOBE
npobHoro aeictBus. Cuctemaruueckuii nepebop BapuanToB (1o npasuity). [lepebop BapuanToB
C BBEICHHEM OrpaHuueHuil. «Marnueckuii KBagpar».

3HaKOMCTBO C pAZOM U ciiupalibio GuboHaYuN, HAXO0XKIEHHE UX B OKPYKAIOILIEM MHUpE.

Pabora ¢ maTtemaTnyeckoii MHGopManuen 1 aHAIU3 JaHHbIX
VnopsoueHHblit nepebop BapuanToB. Cetn nmauid. [TyTr. 3aanue Ui CMEKaIUCThIX

Omneparust. OOBEKT U pe3ysIbTaT ONepaLny.
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Onepauuu Haj npeameTamu, Qurypamu, yuciamu. Ilpsmble u oOpaTHble omepanuu.
OTbICKaHNE HEU3BECTHBIX: 00BEKTA ONIEPALIMH, BBHITIOIIHIEMOM Olepaluu, pe3yabTaTa Ornepalni.

[Iporpamma nerictBuii. Anroput™. JInHEHbIE, pa3BETBICHHBIC U ITUKINYECKUE aITOPUTMBI.
CocraBiieHue, 3aMKich U BHINOTHEHUE AJITOPUTMOB Pa3JIMYHBIX BUJIOB.

COop u mpencraBieHre WHGOPMALUKU B CIPABOYHUKAX, SHUUKIONEIUSIX, WHTEPHET-
MCTOYHHMKAX O MPOAOJIKUTEIBHOCTU KU3HU PA3IMYHBIX >KMBOTHBIX UM PACTEHUM, UX pa3Mepax,
COCTaBJICHHE T10 MOJYYEHHBIM JIaHHBIM 33/1a4 Ha BCE YeThIpe apu(PMeTUYeCcKux 1eHCTBUS, BEIOOD
JyYIINX 3a7]a4 U COCTaBJIEHHE «3aJauHuKa KJ1accay.

3 kiace

Yucaa u apupmMernyeckue 1ecTBUA C HUMU

Cuer ThicsiyamMu. Pa3psiibl 1 KJTacChl: KJIacC €IUHMIL, KJIacC ThICSY, KJIacC MUJUITMOHOB H T.
1. Hymepanusi, cpaBHEHHE, CJIOKEHHE W BBIYUTAHWE MHOTO3HAYHBIX YHCEIT B TIpeIesiax
1 000 000 000 000. IlpencraBieHue HaATYPAIBLHOTO YKCIIA B BUJE CYMMBI pa3psiAHbIX CIaraéMblX.
OO0muit cinydail yMHOKEHHSI MHOTO3HAYHBIX YHCE.
[Topsimok AeHCTBUHA B YHUCIOBOM BBIPAKECHUHU, 3HAYECHHE YHUCIOBOTO BBIPAKEHUA,
COJIepKaIero HECKOIbKO ACHCTBUM (CO ckoOKkamMu/0e3 CKOOOK), C BRIYUCIICHUSIMHU B IpEeax
1 000 000 000 000.

AKTyanu3anus cBOMCTB apu(MeTHYECKUX JEHCTBUN M B3aUMOCBSI3€H UX KOMIIOHEHTOB.
[TpoBepka MpaBUIIBHOCTU BBITIOJHEHUS JACUCTBHIA C MHOTO3HAYHBIMH YHCIIAMH,
pe3ynbTaTa BhIYHCICHUS (MIPUKUIKA WK OLIEHKA pe3yibTaTa, oOpaTHOE JelCTBUE, MPUMEHEHHE
ITOPUTMA, HCIIOJIb30BAHUE KATBKYIISITOPA).

Pumckue nudper.

TexcToBBIC 3a71a9YH

Krnaccudukanus npocThixX 3a1a4 U3y4eHHBIX TUIIOB. OOIIK crioco0 aHaM3a U PEeLIeHUs
COCTaBHOM 3aJ1a4H.
3ajaun Ha HaXO0XKJIEHHWE YUCEJ 110 UX CYMME U Pa3HOCTH.

HpOCTpaHCTBeHHbIe OTHOUICHHUSA U T€COMETPHYECCKUE (burypl,l

[Ipeo6pa3zoBanue ¢uryp Ha miaockoctd. CuMMeTpust GUIyp OTHOCUTENILHO MPSMOI.
durypsl, UMeroIIMe ock cuMMeTpuu. [locTpoeHne cuMMETpUUYHBIX (GUTYp Ha KJIeT4aToi Oymare.
[IpssmoyronbHBIN Napasuienenunes, Ky0, UX BEpPIIUHBI, pedpa U rpaHu.

BeanyuHbI U 3aBUCHMOCTH MEXKITY HUMH

Ilepemennas. BeipaskeHue ¢ nepeMeHHOM. 3HaueHNe BBIPAKEHUS C IEPEMEHHOI.

®opmyna. opMyIbl IIIOMIATN U IEpUMETpa MpsMoyronbHuKa: S =a - b, P =(a + b) - 2.
dopmyIibl IUIOIIAN U IepUMeTpa kBajapara: S=a - a, P=4 - a.

dopMmyna oObemMa IPSIMOYTOJILHOTO Tapayuienenumnena: V =a - b - c. ®opmyna odobema
kyba: V=a-a- a.

dopMmyna myTu s = v - t ¥ ee aHasoru: ¢popmyna croumoctu C = a - x, popmyina paboTbl
A=w - tunp., ux 0000IIeHHas 3aKUCh C MOMOIIBI0 GhopMyIbl a =b - c.

Habmoienue 3aBucuMocTeil Mex a1y BeIMUYMHAMU, UX (PUKCHPOBAHHUE C TIOMOIIbIO TaOJIHII
U GOpMyIL.

[TocTpoenue Tabmuil o popmyrnaM 3aBUCUMOCTEN U POPMYIT 3aBUCUMOCTEH 1O TabIHIIaM.

Cuctematu3anysi OTHOIIEHUM MeXIy elIuHuIaMu BpeMeHH. CpaBHEHHE, CIOXKEHHE U
BBIYNTAHUE CTUHHI] BPEMEHHU.

Auredpanyeckue nNpeacTaBICHUs

dopmyna geneHuss ¢ octaTkoM: a = b - ¢ + r, r < b. YpaBHenue. KopeHb ypaBHeHUSI.
MHoxecTBO KOpHel ypaBHeHHs. COCTaBHbIE YpaBHEHHUsI, CBOJISIIMECS K LIETIOYKE MPOCTHIX (BUIa
a+x=b,a—x=b,x—a=b,a -x=b,a:x=>b,x:a=>b). KoMMeHTHUpOBaHUE pEIICHUS YPABHCHHUI
10 KOMITOHEHTaM JICHCTBUIA.

10
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[TocTpoenue Monenel 1eeHns C OCTaTKOM Ha YHUCIIOBOM JIy4e.

MarteMaTH4YeCKHMH S3bIK M 3JIeMEHTHI JJOTHKH

3HAaKOMCTBO C CHMBOJIMYECKOM 3alMCbhi0 MHOTO3HAYHBIX 4YHUCEN, O00O3HauY€HHEM HX
pa3psioB M KJIACCOB, C SI3LIKOM YpPaBHEHHUI, MHOXKECTB, IEPEMEHHBIX U (POPMYJI, U300paKCHHEM
IPOCTPAHCTBEHHBIX (pUTYD.

BrickaspiBanne. PacriozHaBaHWE BBICKA3bIBAHUM, ONPEACICHUE WX MCTUHHOCTH U
JOKHOCTU. MHOXKECTBO. DJIEMEHT MHOXECTBa. 3HAaKM € U ¢. 3aJaHie MHOXXECTBa
MIEPEYNCIICHUEM €T0 MJIEMEHTOB M CBOMCTBOM. [1ycTOe MHOXECTBO U ero o0o3HadeHwue: . PaBHbIE
MHOKecTBa. Jmarpamma Oinepa — Benna. IloamuoxectBo. 3Haku < u . Ilepeceuenue
MHOXecTB. 3HaK M. CBoicTBa mnepecedyeHuss MHOkecTB. OObeIMHEHHE MHOXECTB. 3HaK U.
CaolicTBa 00BETUHEHUS MHOXKECTB.

[Tepemennas. ®opmymna.

Pabora ¢ maTtemaTu4yeckoii nHgopmManueil M aHAJIN3 TAHHBIX

Knaccudukaims 31eMEeHTOB MHOKECTBA IO CBOUCTBY.

YnopsigoueHue u cucteMaTu3anus HHPOpMaIiK B CIIPAaBOYHOM JTUTEpaType.

Pemrenue 3agau Ha ynopsiioueHHBIN niepeOop BapruaHTOB C MOMOIIBIO TAOJIUIl U JepeBa
BO3MOKHOCTEH.

4 kiaacc

Yucaa u apudpmernyeckne AeidcTBUSI ¢ HUMH

OneHka ¥ NpUKKUIKa CYMMBbI, pa3HOCTH, IPOU3BEIECHHUS, YACTHOTO.

W3mepenuss u gpobu. HepmocrtaToyHOCTh HATypaslbHBIX YHUCEN JJI IPAKTHUECKHUX
n3Meperuid. [IoTpeOHOCTh MPAKTHYECKUX U3MEPEHUH KaK UCTOYHUK PACIIMPEHUS MTOHITHS YHCIIA.

Jomu. ITpoueHr.

HpoGu. Harmsinnoe m3oOpaxkeHHe ApoOeil ¢ MOMOINbI0 T'eOMETpHYecKUX (GUryp U Ha
ynciioBoM Jiyue. CpaBHeHUE ApoOeli ¢ 0IMHAKOBBIMU 3HAMEHATEIsIMU U Apo0el ¢ 0AMHAKOBBIMU
YUCIUTENSIMU. Jlenenue u apoou.

Tpu Tuna 3aga4d Ha 4acTH (APOOH ): HAXOXKIEHUE YACTHU YMCIIa, YUCIIA TI0 €T0 YACTH U YaCTH,
KOTOPYIO OJTHO YHCJIO COCTaBJISIET OT Apyroro. HaxoxxaeHue nponeHTa ot 4uciia U Yucia 1o ero
IIPOLIEHTY.

CrnosxeHue 1 BIYUTaHUE APoOe ¢ OJMHAKOBBIMUA 3HAMEHATEISIMH.

[IpaBuibHBIE U HempaBWiIbHbIE ApoOu. CmemianHble aApoOu. BolieneHue nenoi yacTu
HenpaBWIbHOM ApoOu. [lpencraBieHune cmemanHOW ApoOW B BUAEC HEMPABUIBHOW ApOOH.
CrnosxeHue ¥ BBIUMTAaHUE CMEIIaHHBIX IPO0eit (C 0JMHAKOBBIMU 3HAMEHATENSIMU JPOOHO YacTh).

[TocTpoenue u UCHOIB30BaHUE AITOPUTMOB M3YUEHHBIX ClIydaeB JEHCTBHI ¢ MPOCTHIMU
JIPOOSIMHA U CMETIIAHHBIMU JAPOOSMHU.

TekcToBBIC 32124M

3amaun Ha CIIOKEHWE, BBIYMTAHUE W PA3HOCTHOE CpaBHEHWE TMPOCTBHIX Jpoler u
CMEIIAHHBIX ApoOeii: aHalu3, MPeICTaBICHHEe Ha MOJENH; TUIAHUPOBAHHE W 3aMUCh PEIICHHUS,
MIPOBEPKA PEIICHUS U OTBETA.

Tpu Tuna 3agay Ha ApoOH: HAXOKIEHHE YacTH OT YMCIIA, YHCIA 10 €r0 YacTH u IpooH,
KOTOPYIO OJIHO YHUCIJIO COCTABIJISIET OT JIpyroro. 3ajJaud Ha HaXOXIEHHE MPOIEHTa OT Yucia U
YHCJIa IO €r0 MPOLIEHTY.

3amaun Ha OJHOBPEMEHHOE PaBHOMEPHOE IBMKEHHE TBYX OOBEKTOB (HABCTpedy APYT
JIpyry, B TIPOTUBOIIOJOXHBIX HAMpaBICHUSX, BJIOTOHKY, C OTCTaBaHUEM): OINpEACICHUE
PACCTOSIHUSI MKy HUIMU B 3aJJaHHBII MOMEHT BPEMEHH, BPEMEHH B ITYTH JI0 BCTPEUU, CKOPOCTH
cOomkenus (yaaueHus).

11



12

3aaun Ha BBIUKCIICHHE JIOMIAAN MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U TIomaaen Guryp.
IIpocTpancTBeHHBbIE OTHOLLIEHHUS U TeoMeTpHUYecKue GUrypsl

[IpsiMOyTONBHBIN TPEYTOJILHUK, €T0 YIJIbl, CTOPOHBI (KaTe€Thl U TMIIOTEHY3a), IUIOIIA b,
CBS3b C IPSIMOYTI'OJIbHUKOM.

Pazpepnytbiii yros. CMeXHbIE U BEpTUKAJIbHBIC YIJIbI. LleHTpanbHbIi yroa u yrod,
BIIMCAHHBIA B OKPYKHOCTb.

N3mepenue yrios. Tpancnoprtup. [loctpoeHue yrios ¢ mOMOIIBIO TPAHCIOPTUPA.

EnuHune! muomany: KBaIpaTHbld MAJUTMMETP, KBAJIPATHbIA CAHTUMETP, KBAaApPaTHbIN
JEMMETp, KBaIpaTHBIN METp, ap, FeKTap, COOTHOIIECHHS MEX/1y HUMHU.

Onenka turommaau. [IpubnkeHHOe BEIYMCICHHE TUIONIAIeH C TTOMOIIBIO MAJeTKH.

HccnenoBanue CBOMCTB T€OMETPUUYECKHX (DUTYP C MTOMOIIBIO U3MEPEHUH.

BeanyuHbI M 3aBHCHMOCTH MEXKI1Y HUMH

Enaunuus! momany (ap, rekrap), CKOpocTH (KUJIOMETPHI B 4ac, METPbl B MUHYTY, METPbI
B CEKYH/]1y); COOTHOIIICHHE MEX ]y equHunamu B npegenax 1 000 000.

dopmyia mIomaay NpsMOyrojabHOro TpeyrojapHuka: S = (a - b) : 2.

[Hxkaser. Yucnosoii nyy. KoopaunaTthslii jyd. PaccTosiHue Mexay TOYKaMu KOOPAUHATHOTO
ay4ya. PaBHOMepHOE ABM)KEHHE TOYEK IO KOOPAMHATHOMY JIy4yy Kak MOJIElb PaBHOMEPHOIO
JIBDKEHUS peaJIbHBIX OOBEKTOB.

CKOpoCcTh CONMMKEHUST M CKOPOCTh YAAJCHHUS IBYX OOBEKTOB INPH OJHOBPEMEHHOM
PaBHOMEPHOM JIBUKECHUH.

®opMyJIbl CKOPOCTH COIMXKEHUS U CKOPOCTH YAAIEHUS: Vegn = VI + V2 U Vyg = V1 — V2.

@DopMyJibl PACCTOSHUS MEXIY ABYMs pPABHOMEPHO IBMXKYILUMUCS O0BEKTAMU B MOMEHT
BPEMEHHU ! /ISl IBUXKEHUSI HaBCTpeuy JIpyr Apyry (d = so— (vi + v2) * f), B IPOTHUBOIIOJIOKHBIX
HanpaBneHusix (d = so + (Vi + v2) - ), BIOTOHKY (d = 5o — (vi — V2) * 1), ¢ oTcTaBaHueM (d = so —
(vi —v2) - t). DopMya OTHOBPEMEHHOTO IBUKEHUS § = Veon * facrp.

Koopaunatssiit yron. ['paduk neuxenus.

Habmtonenue 3aBucumocTedl MeXIy BeIMUYMHAMU M UX (DUKCHPOBAHUE C IOMOILBIO
dopmyn, Tabmaun, rpapukoB (aBwxkeHus). Iloctpoenne rpapukoB ABUXKEHHS MO (opMysiaM U
Ta0IUIaAM.

AJjredpanyecKkue npeACTaBJIeHUS

HepasenctBo. MHOXecCTBO pemieHuil HepaBeHCTBA. CTporoe U HECTPOTroe HEPaBEHCTBO.
3Haku <, 2. J[BOilHOE€ HEpaBEHCTBO.

Pemenne mpocTelinnx HEpPaBEHCTB HAa MHOXKECTBE LIEJIBIX HEOTPULIATENbHBIX YHCEI
C TIOMOIIBIO YUCIIOBOTO JIyya.

Hcnonws3oBanre OyKBEHHOW CUMBOJIMKH J1J1si 00OOIICHHS ¥ CHCTEMAaTH3alluy 3HAHUH.

MareMaTnuecKNi 13bIK U 3JI€MEHTBI JIOTUKH

3HAKOMCTBO C CHMBOJIMYECKHM OOO3HAUE€HHUEM JOJIeH, ApoOei, MpOIEHTOB, 3aMHChIO
HEPaBEHCTB, ¢ 0003HAYCHUEM KOOPAWHAT Ha MPSMOW M Ha TJIOCKOCTH, C A3BIKOM JUarpaMMm U
rpauKoB.

Padora ¢ maTtemaTn4eckoii nHGopManueil M aHAJIN3 TaHHBIX

prrOBBIe JuarpaMMBbl, Fpa(l)I/IKI/I ABWXXCHUS: UTCHUC, aHAJIN3 U UHTCPIpCTAllUA JaHHBIX,
HIOCTPOCHHUE.

Pabora ¢ TekcToMm: IIPOBEPKa MOHUMAHHA, BBIACICHUC TJIaBHOM MBICJIA, CYIIECTBCHHBIX
3aMeUaHHMi ¥ WLTIOCTPUPYIOIIUX UX MPHUMEPOB; KOHCIIEKTUPOBAHHUE.
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KonupoBanue n3o06pakeHusi ¢ MOMOIIIBIO 3amucu koopauHaT. Co3nanne n300pakeHui Ha
OCHOBE KO/a.

INNJAHUPYEMBIE PE3YJIBTATHI OCBOEHUS ITPOT'PAMMBbBI
1 kiace

IlpeiveTHbIE PE3VILTATDI

Yucaa u apupMernyeckne 1eMCTBUA C HUMU

K xoHIly 00y4eHus: B mepBOM KJiacce 00yJarOIIUICs MOJIyYUT BO3MOKHOCTh HAYYUTHCS:

e BBIJICJISITH TPYIIIHI IPEIMETOB W (DUTYP, 0012 1at0IIHUX OOIIM CBOMCTBOM, COCTABIISATh
TPYIIIBI TPEIMETOB 110 33/IaHHOMY CBOMCTBY (ITPU3HAKY), BBIIEIATh YaCTH TPYIIIIHI;

e COCIUHSATH TPYIIIBI PEAMETOB B OJHO IIeTI0€ (CIIOKEHHE), YAAISATh YaCTH TPYIIIBI
MPEAMETOB (BBIYUTAHUE);

e TIPUMEHSITH IEPEMECTUTEIILHOE CBOWCTBO CIIOXKEHUS TPYIII IPEIMETOB;

e CaMOCTOSITEIIBHO BBISBJIATH CMBICI JCHCTBUI CIIOKECHUSI U BBIYUTAHUS, KX IPOCTCUIIIHE
CBOMCTBA U B3aNMOCBSI3b MCKAY HUMU,

e IPOBOJMTH AHAIOTHUIO CPABHEHUS, CIIOKEHHUS M BBIYUTAHUS TPYII MPEIMETOB CO
CpaBHEHHMEM, CIIO)KEHHEM U BBIYMTAHUEM BEIIMYNH;

o 1/1306pa>1<aTI) CJIOKCHHUC W BBIYUTAHHUC C MMOMOIIBIO I'PYIIl OPpEAMETOB WM HAa YUCIIOBOM
OTpe3Ke;

e MPUMCHATH 3aBUCUMOCTh HW3MEHCHHUS PE3yIbTaTOB CJOXCHUS W BBIYUTAHUS OT
HN3MCHCHUA KOMIIOHCHTOB IJId YHPOLICHUSA BI)I‘-II/ICJIGHI/II\/JI;

e BBINOJHATH CPABHEHUE, CJIOKEHUE U BHIYUTAHUE C PUMCKUMU IIUPpaMU;
e pacro3HaBaTh AN(PaBUTHYIO HyMEPAIUIO, «BOIIICOHBIe» HUDPHI;

e YCTAHABJIMBATH AHAJOTHUIO MEXAY JAECITUYHOW CHUCTEMOM 3allMCH YMCENl U JECATUYHOU
CHUCTEMOM Mep.

TexcroBbIe 322N

OO0yyaronuiicst MOJIy4uT BOZMOKHOCTh HAYUUTHCS:

e pelaTh 3aJa4d M3yYEHHBIX TUIIOB C HEKOPPEKTHBIMU (POPMYIMPOBKAMU (JIUILIHUMU U
HEMOJIHBIMU JJAHHBIMHU, HEPEATbHBIMH YCIOBUSIMH);

e COCTABJIATH 3a/la4M IO KapTUHKaM, CXE€MaM U CXEMATUYCCKHUM PUCYHKaAM;

e CaMOCTOSITEJIbHO HaxXOJUTh U OOOCHOBBIBATH CIOCOOBI PEIICHHS 3aad Ha CIOXKEHUE,
BBIYMTAHUE U Pa3HOCTHOE CPABHEHUE;

e HAXOJUTh U OOOCHOBBIBATh Pa3IMYHbIE CIIOCOOBI PEIIEHNUs 3a/1aY;

e AHAJIM3HUPOBATH, COCTABIIATH CXEMbI, INITAHUPOBATH U PEATM30BBIBAThH X0 PEIICHUS 3a1a4
B 3—4 neiiCTBUSI Ha CJIIOKEHHUE, BRIYUTAHUE U Pa3HOCTHOE CpaBHEHUE ymcen B npeaenax 100;

e COOTHOCHUTH TMOJYYECHHBII pEe3ylbTaT ¢ YCIOBHEM 3aJaud, OLIEHWBATH MPaBIONOI00UE
pe3yJnbTaTa, eaTh €ro IpOBEPKY.

IIpocTpancTBeHHBbIE OTHOLIEHHUS U reoMeTpruUYecKue Gurypsi

OOyuaromuiics TOTYIUT BO3MOXKHOCTh HAYUUThCS:

e BBHITIOJIHATH TMPEOOpa3oBaHUSI MoOJENEed TeOMeTpUYecKux GUryp To 3aJaHHON
uHCTpYyKLUU (popma, pazmep, 1IBET);

e BBIACTATH 00JIACTH M TPAHUIIBI TEOMETPHUECKUX (QUTYP, pa3iindaTh OKPY)KHOCTh U KPYT,
yCTaHaBJIMBATh MOJI0KEHUE TOUYKU BHYTPH 00J1aCTH, Ha TpaHUILIE, BHE 00JIaCTH;

e y3HaBaTh Ky0, IIap, Mapajuieenumea, TUpaMuIy, IMIHHAP, KOHYC;

e KOHCTPYHPOBATh (PUTYpHI U3 TAJIOUYEK, TPEOOPA30BHIBATH HX.

Beau4uHBI 4 3aBUCHMOCTH MEKAY HUMU

OOyuaronuiicss HOTYIUT BO3MOKHOCTh HAyUHThCS:
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e pacro3HaBaTh, CPAaBHUBATH (HEMOCPEICTBEHHO) M YIOPSI0YMBATh BEIMYHUHBI Macca U
BMECTUMOCTb;

e U3MEpATb MacCy M BMECTUMOCTb C IIOMOIIbIO IIPOU3BOJIBHONM MEpPKH, MOHUMAaTh
HEOO0XOIMMOCTh UCIIOJIb30BaHUS OOIICIPUHATHIX MEPOK, MOJIb30BAThCA CIMHULAMH H3MEPEHHS
Macchl — | Kr; o0bema (BMeCTUMOCTH) — 1 1;

e Ha0JIOJATh 3aBUCUMOCTH pe3yJbTaTa M3MEPEHHs BEIWYHMH (JIMHA, Macca, 00bEM) OT
BbIOOpA MEPKU;

e HAOJNIONATh 3aBHCHUMOCTH MEXAY KOMIIOHEHTAMH U pE3YJIbTaTaMHU CIOXEHUS W
BBIUMTAHUS, PUKCUPOBATH UX B PEUH, UCIIOJIB30BATH JIs YIIPOLICHUS PELLICHUS 3a/1a4 ¥ IPUMEPOB.

Anredpanyeckue npeacTaBjIieHUust

OOyuaromuiics NOJYYUT BO3MOKHOCTh HAYUUTHCS:

e 3aIMCHIBATH B3aUMOCBSI3U MEXKJY CIIO)KCHUEM W BBIYUTAHHUEM C TIOMOIIBIO OYKBEHHBIX
paBeHCTBBUAaa+b=c,b+a=c,c—a=b,c—b=a;

e pemarb ¥ KOMMEHTUPOBATh X0/ PEIICHUs YpaBHEHUM BUAa a +x=b,a—x=b,x—a=>b
ACCOLIMAaTUBHBIM CIIOCOOOM (Ha OCHOBE B3aMMOCBSI3U MEXK/Y YACTHIO U IIEIBIM);

e CAMOCTOSITEIbHO HAXOJUTh CIIOCOOBI PEIICHUs MPOCTEHINX ypaBHEHUH Ha CIIOKEHUE U
BBIUMTAHUE;

e KOMMEHTHPOBATh PEIICHHE YPaBHEHUN N3YYEHHOTO BUJa, Ha3bIBass KOMIIOHEHTHI
IENCTBUHN CJIOKEHUS U BEIYUTAHUS;

e 3aMUChIBaTh B OYKBEHHOM BHUJE MEPEMECTHTENHLHOE CBOWCTBO CIIOKEHHS U CBOMCTBA
HYJIS.

MarteMaTHYeCKHH A3bIK M 3JIEMEHThI JIOTHKH

OO0yuaromuiics MOIYYUT BO3MOKHOCTh HAYUYUTHCS:

e 00OCHOBBIBATh CBOM CYXKICHHS, HCIIONIB3YsI H3YUYECHHBIC B | KiTacce MmpaBwiia U CBOWCTBA;

e CaMOCTOSITEILHO CTPOUTH M OCBaMBATh IIPUEMBI PELICHHUS 3a/1a4 JJOIMYECKOT0 XapaKkTepa
B COOTBETCTBHH € ITporpaMMoii 1 kiacca.

Pabora ¢ maTremaTuuyeckoii nHopmanueil 1 aHAJIU3 JAHHBIX

O6yanOIHHﬁCH TOJIYYUT BO3BMOXKXHOCTb HAYYUTHCS:
e HaXOJUTb HH(bOpMaHHIO 110 3aJaHHOH TEMeE B Pa3HbIX UCTOYHUKAX (CHpaBO‘{HI/IKe,
OHIUKIIONCINN U ,[[p)
MeTanpeg!MeTHLIe N JIMIJHOCTHLIC PE3VJILTATLI
jnponeg!eBanecmlifl !pOBeHb[

YHI/lBepca.TILHLIe MMo3HaBaTECJIbHbIC y‘leﬁﬂble JeUCTBHUA:

e HaOIIOJATh MaTEMaTUYECKHE OOBEKTHI (YMCIIa, BEIMUYMHBI) B OKPY)KAIOIIIEM MUPE;
e 0OHapyXuBaTh O0IIEE U pa3TNYHOE B 3aMUCH apU(PMETUIECKIX JICHCTBHIA,

e TIOHMMATh Ha3HAYCHHE U HEOOXOIUMOCTh UCIIOJIb30BAaHUS BETUYNH B )KH3HU;

e HAOIIOJATh AEUCTBUE U3MEPUTEIHHBIX MPUOOPOB;

e CpaBHHUBATH JIBa OOHEKTA, JIBA YMCTIA;

e pacmpenensaTb 0OBEKTHI Ha TPYIIIHI 110 3aITaHHOMY OCHOBAHHIO;

e KOMUPOBATh U3yUEHHBIC (PUTYPHI, PUCOBATH OT PYKU IO COOCTBEHHOMY 3aMBICTTY;
e TIPUBOJUTH IPUMEPHI YUCEIT, TEOMETPUIECKUX PUTYD;

e BECTH MOPSIKOBBIN M KOJIWYECTBEHHBIN cUeT (COOI0IaTh MOCIEI0BATEILHOCTD ).

Pabora ¢ nngopmanmeii:

14



15

e IIOHMMATh, YTO MATEMATHUUYECKHE SIBIICHUS MOT'YT ObITh IIPEACTABIECHbI C IOMOLIbIO
pa3HBIX CPEICTB: TEKCT, YUCIOBAs 3aIUCh, TAOIHUIIA, PUCYHOK, CXEMa;
e UUTaTh TAOJIMILY, U3BIEKATh HH(POPMAIIHIO, IPEACTABICHHYIO B TAOIMYHON Gopme.

YHuBepcajibHble KOMMYHUKATHBHbIE YYeOHbIe 1eCTBUSA:

e XapaKTepu30BaTh (OMHUCHIBATH) YHUCIO, TEOMETPUYECKYIO (DUTYDPY, MOCIEI0BATEILHOCTD
13 HECKOJIbKUX YMCEJI, 3aMIMCAHHBIX 110 TOPSJIKY;

e KOMMEHTHPOBATh XOJ CPaBHEHHUS JIByX OOBEKTOB;

e ONUCHIBATH CBOMMHU CJIOBAMH CIOXKETHYIO CHUTYallUI0 U MaTeMaTU4eCKOe OTHOIICHHE,
MPEJICTaBICHHOE B 33/1aue; ONMHUCHIBATh MOJOKEHUE MPEAMETa B IPOCTPAHCTBE;

e pasnuyaTh U UCIOJIb30BaTh MAaTEMAaTHUECKHE 3HAKH;

e CTPOUTH NMPEAJIOKEHUS OTHOCUTENLHO 33/IaHHOT0 Ha0opa 00BEKTOB.

yHI/IBepcaJH)HLIe PEryjasaiTUBHLIC y‘leﬁHBle JeCTBUA:

e IIPUHMMATH YYEOHYIO 3aJauy, YJAEpKUBATh €€ B IIPOLIECCE IEATEIbHOCTH;

e ONpENENATh eI NPOOHOro yueOHOro 1eiicTBus;

e JIEMCTBOBATH B COOTBETCTBHUHU C IIPETIOKEHHBIM 00pa3OM, HHCTPYKLUEH;

e OTHOCUTHCS CIIOKOWHO K HOBBIM 3aJlaHUSIM, K 3aTPy/JHEHUSIM B cBOell ydeOHOMU
JeSITENIbBHOCTH, (PUKCUPOBATh 3aTPyIHEHUS;

e AHAIM3MPOBATH CUTYALMIO NMPU BOZHUKHOBEHUU 3aTPyIHEHMS (BBIXOJ B MPOCTPAHCTBO
pedrexcun), NCKaTh BbIXOJ;

e IPOSBIATH UHTEPEC K MPOBEPKE PE3Yy/IbTATOB peIIeHUsl y4yeOHOM 3a1auM, ¢ MOMOIIbIO
YUUTENs yCTAaHABJIMBATH IPUUMHY BO3HUKIIEH OMIMOKU U TPYIHOCTH;

e OLIEHMBATh JAHHOE YMEHUE Ha OCHOBE IPUMEHEHHUS ITAJIOHA;

e IIPOBEPSTH MPABUIBHOCTh BBIYMCIEHUS C IOMOIIbIO IPYrOro IpUeMa BBIIOJIHEHUS
NEeNUCTBUSL.

CoBMecTHAA JeATEJIBLHOCTD:

e Y4acTBOBATh B NApHOW paboOTe ¢ MaTeEMaTHUECKUM MaTepUaIOM;
e BBIIIOJIHATH IPABUJIA COBMECTHOM AESATENBHOCTH: IONOBApPUBATHCS, CHUTATHCSA C MHEHUEM
napTHepa, CIOKOMHO M MUPHO pa3peiiath KOH(QIUKTHI.

CocraBasatb nopr¢doano yuenuka 1 kaacca.
2 kJace

IlpenveTHbIe Pe3VILTATEI

Yuciaa u apudpmernyeckne 1eiicTBUA ¢ HUMU

K oIy 00y4eHUs: BO BTOPOM KJiacce 00 yJarOIIHICS TOTYIUT BO3MOKHOCTh HAYYUTHCS:

e CTPOUTH I'paduuecKre MOJAEIH TPEX3HAUHBIX YMCET U JIEHCTBUN C HUMM, BBIpaXKaTh UX
B Pa3JIMYHBIX €IMHUIIAX CUETA U HA 3TOM OCHOBE BUJETh AHAJIOIMIO MEXIY IECATUYHON CUCTEMOMN
3aIIUCHU YHCEII U JECATUYHOU CUCTEMOU Mep;

e CKJIQ/IbIBATh M BBIYMTATH TPEX3HAUHbIE YKCa (BCE CIIydan);

e UNTaTh, 3aMUCHIBATh, YIOPSAJOUYMBATh U CPAaBHUBATh TPEX3HAYHBIC YKCIIA, IPEICTABIISATD
UX B BHJIE€ CYMMBbI COTEH, IECTKOB U €IMHUII (IECATUUHBIN COCTaB);

e CAMOCTOSITEIILHO BBIBOJAUTH MPUEMBI H CIOCOOBI YMHOKEHHS U I€JICHUS YHCEIT;

e YMHOXaTh U JeauTh Ha 100, yMHOXKATh U IETUTH KPYTJIbIE YUCIIA;

e Trpaduyecky MHTEPIPETUPOBATH YMHOXKEHHUE, JIEJIEHHWE U KpaTHOE CPaBHEHUE YHCEll,
CBOMCTBA YMHOKECHHS U JICJICHNUS;

e HA3bIBaTh JICJUTEIN U KPATHBIE;

e BHJIETh AHAJOTHIO B3aMMOCBS3€H MEXKIy KOMIIOHEHTAMH M pe3yJbTaTaMU JEHCTBHU
CJIOKEHMSI ¥ BBIYUTAHUS U IEUCTBUN YMHOXXEHHUS U JEJICHUS.

TexcToBbIE 3aHa4H
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OO0yJaromuiics MOJYIUT BO3MOKHOCTh HAYUYUTHCS:

e pPCIIATh HpOCTefIL[IPIe TEKCTOBBIC 3a1a4U C 6yKB€HHBIMI/I JaHHBIMHU

e COCTaBJISATh OYKBEHHBIC BHIPAXKEHUS MO TEKCTY 3a/1a4 U rpadUyecKuM MOJENISIM U,
HaO60pOT, COCTAaBJIATh TCKCTOBBIC 3a/1a4U K 3aJaHHBIM 6yKBeHHBIM BBIPpAXKXCHUSAM,

e pemaTh 3a7a4d MU3yYEHHBIX TUIIOB C HEKOPPEKTHBIMU (POPMYIHPOBKAMU (JUILIHUMU U
HCIIOJIHBIMU JaHHBIMH, HCPCAJIbHBIMU yCJIOBI/ISIMI/I);

e MOJICIIMPOBATHh U PEIIATh TEKCTOBBIC 33Ja4M B 4—5 HeicTBUII HA BCe apu(METHICCKUE
nercreus B penenax 1000;

e CaAMOCTOATCIIbHO HaXOOUTh U O6OCHOBBIBaTB CHOCO6BI pPCeIICHUA 3aJa4 HAa YMHOXCHUC,
JIEJIEHNE U KPaTHOE CPaBHEHHUE;

e HaAXOIUTHh U O6OCHOBBIBaTb Ppa3jIMYHbIC CHOC06LI pelICHUs 3a1a4U;

e yCTaHABIMBATh AHAJIOTUIO PEILIEHUs 3a]]a4 C BHEIIHE Pa3InyHbIMU (habyaamu;

e COOTHOCHUTH MOJIYYEHHBIN PE3yNbTAT C YCIOBUEM 3a/1a4H, JIeJaTh MPOBEPKY pe3ybTaTa,
OILICHMBATH €0 MpaBAo0No00ue;

e pelaTh 33Ja4u Ha HAXOXKICHHUE «3ayMaHHOTO YUCIay, coaepxkamue 3—4 mara.

IIpocTpancTBeHHbIE OTHOIIEHUS U TeoMeTprUYeckne GUrypbl

OOyuarouuiics NOIYyYUT BO3MOXKHOCTh HAyUUThCS:

e CaMOCTOSITENIbHO BBISBIISATH CBOMCTBA FEOMETPUUECKUX (PUTYD;

e PpAacro3HaBaTh U HA3bIBaTh IPSAMOM, OCTPBII U TYMOH YIJIBI;

e OIIPEIEIIATh MEPECEKAIOLUECS, TapaJlIeIbHbIE U NEPIICHAUKYIIIPHbIC MIPSIMBIE;

e pAacCIO3HaBaTh MPSMOYTOJILHBIN MapaJUIeeUIIe ] U Ky0, UX BEpIINHBI, TPaHu, pedpa;

e CTPOUTH C IOMOILBIO LUPKYJISL OKPYKHOCTh, Pa3iIyaTh OKPYKHOCTb, KPYT, 0003Ha4aTh
Y Ha3bIBaTh UX LIEHTP, PaJANYC, TUAMETP;

e BbIUEPUMBATDH Y30Pbl U3 OKPYKHOCTEN C IOMOIIbIO LIUPKYJIS;

e COCTaBIATH (PUTYPHI U3 YacTed W pa3OMBaTh (GUTYpHI HA YaCTH, HAXOIUTH NIepeceueHHe
reoMeTpuuecKux Guryp;

e BBIYHCIATH IJIOMIATN (PUTYDP, COCTABIEHHBIX U3 MPSIMOYTOJILHUKOB M KBaJIPaTOB;

e HAXOJUTh 00BEM MPSIMOYTOJILHOTO MapaljiesienuIea i 00beM Ky0a, UCTIONb3Ys €TUHULIBI
o0bema (KyOuueckuil CaHTUMETp, KyOMUYecKui neuuMeTp, KyOudecKuid MeTp) U COOTHOIICHHUS
MEXy HUMH.

BeauyuHBI 1 3aBUCMMOCTH MEKAY HUMU

OO0yuaromuiics MOJYYUT BO3MOKHOCTh HAYUUTHCS:

e pacro3HaBaTh, CPABHUBATH (HETIOCPEICTBEHHO) U YIIOPSII0YUBATH BETUYHUHEI IJIOMAAb U
00BeEM;

e U3MEpATH IUIOMIAb U 00BEM [0 TOTOBOMY YEPTEXY C MOMOIIBI0 PON3BOIBHON MEPKH,
MOJIE30BATHCS B PSJIY U3YUCHHBIX SIMHUI] HOBBIMH €TUHUIIAMH H3MEPEHUS JUTUHBI — 1 MM, 1 cMm,
1 am, 1 M, 1 kM; euHEMIAME H3MepeHns wiomanm — 1 M2, 1 em?, 1 am?, 1 m?; o6bema — 1 Mm°,
1em?, 1 ovd, 1 M3

e JIeTIaTh CAaMOCTOSATEIbHBIA BHIOOp yIOOHON €IMHHUIIBI U3MEPEHUs MJIUHBI, TUIOIMIAId U
o0Bbema ISl KOHKPETHOM cUTyaluy;

e HaOIIOAATh 3aBUCHUMOCTH PE3ybTaTa U3MEPEHHUs BEIUYUH (IJIMHA, TUIOIIAh, O0BEM) OT
BbIOOpA MEPKH; BBIpaXKaTh HAOIIOTa€MbIE 3aBUCHMOCTH B PEYH U ¢ TOMOIIBI0 hopMyi (S=a - b; V =
(a-b)- o)

e HAOIIOIATh B MPOCTEHINMX CIydasX 3aBUCHMOCTH MEXK]y TEPEMEHHBIMH BEITMUNHAMU
C MIOMOIIILIO TaOJIHNII;

e YCTaHABJIMBATh 3aBHUCHMOCTh MEXAY KOMIIOHEHTAMH W pEe3ylbTaTaMU YMHOXKEHUS U
JeNieHus, GUKCHPOBATh UX B PEYH, UCIIOJIB30BATH JIJIS YITPOIICHUS PEIICHHS 3a/1a4 ¥ IPUMEPOB.

Auredpanyeckue nNpeACTaBJIeHHSA

OOyuaronuiics HOIYIUT BO3MOXKHOCTh HAyUHThCS:
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e YHTATh W 3aIIUCHIBATh OYKBCHHBIC BBIPAKCHHS, COJCPIKALIUC NCHCTBUS CIIOXKCHHUS,
BBIUMTAHUS, YMHOKEHUS U JIeJIeHHs (CO CKoOKaMu U 6€3 CKOOOK);

e HAXOIWTh 3HAYCHUS MPOCTCUINTUX OYKBEHHBIX BBIPAKCHUU MPH 33JaHHBIX 3HAYCHHSIX
OYKB;

e CaMOCTOSITEIILHO BBHISBJISATH M 3alMCHIBATh B OYKBEHHOM BHJIE CBOMCTBA YHUCEN U
JIEeHCTBUI C HUMU;

e KOMMCHTHPOBATh PEIICHUE MPOCTHIX YPAaBHEHUH BCEX M3YUCHHBIX BUOB, Ha3bIBas
KOMITOHEHTHI JICCTBUH.

MaTteMaTHYeCKHHA A3BIK H DJIEMEHTHI JIOTUKH

OO0yuaromuiicss MOJYYUT BO3MOKHOCTh HAYUUTHCS:

e 00OCHOBBIBaThH CBOM CYXKJICHHS, UCTIONB3Ys U3YUYCHHBIE BO 2 KJlacce MpaBujia U CBOICTBA,
JIeNIaTh JIOTHYECKUE BBIBOJIBL;

e CAMOCTOSTEIHHO CTPOUTh U OCBAMBATH MPUEMBI PEIICHUS 33729 JJOTHYECKOT0 XapaKkTepa
B COOTBETCTBHH C IIPOTrpaMMOii 2 Kiiacca.

PabGora ¢ maTemaTnuyeckoil nHpopMane M aHAJIN3 JTAHHBIX

OO0yyaronuiics MoJy4uT BO3MOKHOCTh HAYUUTHCS:

e ONpPEAEIATH ONEpaInio, O0BEKT U PE3YNIbTAT OIEPaIUH;

e BBINOJHATH MPsAMbIE U OOpaTHBIE ONEPALUU HAJ IIpeIMeTaMu, pUrypamu, 4uciamu;

e OTBICKMBATh HEM3BECTHBIE: O0OBEKT ONEPAILINH, BHITOIHIEMYIO OTIEPALINIO, PE3YJIbTAT
onepanuu;

e HCIIOJIHATH AJITOPUTMBI PA3JIMYHBIX BUJIOB (JIMHEWHBIE, pa3BETBICHHBIC, IUKIMUYECKUE),
3amvcaHHbIC B BUC MPOTpaMM JACHCTBUH (OJIOK-CXEMBI, IIaHbI ICUCTBUH U JIp.);

e BBITIOJIHATD YIIOPSAOYEHHBIHN ITepeOOop BApUaHTOB C TOMOIIBIO ITpaBuJa, TAOJIUII U JIepeBa
BO3MOKHOCTEH;

e CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTMBI U 3aIMCHIBATh UX B BUJIE OJIOK-CXEM M TUIAHOB
JeUCTBUI;

e CTaThb COABTOPOM «3aJauyHUKa JJId 2 KJIacca», COCTABICHHOr0 M3 Jy4YIIUX 3aj]ady,
MPUIYMAHHBIX CAMUMU YYaIlIUMUCS.

MeTanpeiveTrHble U JHYHOCTHBIE PEe3VILTAThL
(Ipomne/eBTHYECKUI YDOBEHb)

YHuBepcaabHble NO3HABaTeIbHbIE yYeOHbIe 1eHCTBUSA:

e HaOJIOJaTh MaTeMaTUYEeCKHE B3aMMOCBSI3UM M OTHOLICHMS (YacTh-11eJ0e, OOoJblIe-
MEHBIIIE) B OKPYKAIOILIEM MUDE;

e XapaKTEepHU30BaTh Ha3HAUYEHHUE U MCIIOJIb30BaTh MPOCTEHIINE U3MEPUTEIbHbIE TPUOOPHI
(caHTUMETpOBAas JIEHTA, BECHI);

e CpaBHMBAThH I'PYMIbI OOBEKTOB (UHCEI, BEIMYUH, BBIPAKEHUN, TEOMETPHUUECKUX (UTYP)
10 CaMOCTOSITEIbHO BEIOPAaHHOMY OCHOBAHMIO;

e pacnpeneiiaTh (Ki1accupuIpoBaTh) 0OBEKTH (YUCIA, BEIMYUHBI, FEOMETPUUECKHE
¢burypsl, BoIpakeHHs, TEKCTOBBIE 33]]Ja4l B OJIHO JIEUCTBUE) HA TPYIIIIbI;

e O0OHapyXHBaTh MOJIEJIM TEOMETPUUYECKUX (UTYP B OKPYXKAIOIIEM MUPE;

e BECTH MOUCK PA3IMYHBIX PElIEHUN TEeKCTOBOW 3a1auu (pacyeTHOU, C TEOMETPUUECKUM
COJIep>KaHUEM);

e OIpEAENATh MOPSAOK BBIOJHEHUS JAEUCTBUN B YHCIOBOM BBIPAXKEHHUH, COJIEPIKAILIEM
JIEUCTBUSI CIIOKEHUS ¥ BEIYUTAHHS (CO CKOOKaMu/6e3 CKOOOK);

e YCTaHAaBJIMBAaThb COOTBETCTBUE MEXAY MaTEMaTHUYECKUM BBIPAKEHHEM M €r0 TEKCTOBBIM
OIHMCAaHUEM;

e T070UpAaTh MPUMEPHI, MOATBEPKIAIOIINE CYKICHHUE, BBIBOJI, OTBET.

Pabora ¢ undpopmanmeii:
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e M3BIICKATh U UCIIOJIL30BaTh HHPOPMAITUIO, TPEICTABICHHYIO B TEKCTOBOM, TpaduuecKon
(pucyHoOK, cxema, Tabnuima) Gopme, 3aroIHATh TaOIUIIbI,

e YCTaHABIMBATH JIOTHUKY IlepeOopa BAPHAHTOB JUIS PEIICHHSI IIPOCTEHINTIX KOMOMHATOPHBIX
3aJa4, BBIIIOJIHATD Hepe60p BapHuaHTOB Ha OCHOBAHHUU yCTaHOBHeHHOﬁ JIOTUKH,

e JIOTIOJHSTH MOJICIH (CXEMBbI, H300PaXXCHHST) TOTOBBIMHU YUCIIOBBIMH JTAHHBIMH.

YHuBepcajibHble KOMMYHHKATHBHbIE YUeOHbIE AeiicTBHUS:

e KOMMEHTHPOBAThH XOJ] BEIUMCIICHU;

e OOBSACHATH BHIOOP BETHMUUHBI, COOTBETCTBYIOIIEH CUTYAI[UH H3MEPCHUS;

e COCTaBJISITh TEKCTOBYIO 3a/ladyy C 3a/laHHBIM OTHOILIEHHWEM (TOTOBBIM pEUICHUEM) IO
obpasiy;

e ICIOJIb30BATh MAaTEMAaTHYECKUE 3HAKM W TEPMHUHOJOTHIO ISl ONUCAHUS CIOKETHOU
CUTyallM¥; KOHCTPYMPOBAaHMsI YTBEP)KIEHUW, BBIBOJOB OTHOCHUTEIHHO JaHHBIX OOBEKTOB,
OTHOIIICHUS,

e HAa3bIBaTh 4YHCIIA, BEIMYUHBI, TeoMeTpuueckue (urypsl, obnanarouue 3aJaHHBIM
CBOMCTBOM,;

e 3aIlMChIBaTh, YUTAaThb YHCJIO, YHCJIOBOE BBIPAKEHUE;, MPUBOAUTH MPUMEPHI,
WLTIOCTPUPYIOIINE CMBICT apu(PMETUYECKOTO IEHCTBUS;

e KOHCTPYMPOBATH YTBEPKACHUS C UCIOJIb30BAHUEM CIIOB «KAXKIBINY, «BCEM.

YHuBepcaﬂbele PEryjisaTuBHLIC y‘-leﬁl—[l)le JelCcTBHUA:

e CIIEJIOBATh YCTAHOBJICHHOMY IPaBHIy, IO KOTOPOMY COCTAaBJIEH DPsii YMCEN, BEJIMYUH,
reoMeTpuuecKux Guryp;

e OpPraHU30BBIBATh, YYaCTBOBATh, KOHTPOJIUPOBATH XOJ W pe3yjibTaT MapHON pabOThI
C MaTEMaTUYECKUM MATEPUAJIOM;

e IIPOBEPSTH MPABWIBHOCTh BBIYHMCICHUS C TTIOMOIIBIO IPYroro MprueMa BHITTOJHEHHS
JIEUCTBUSI, OOPATHOTO JIEHCTBHS;

e HAXOJWThH C TIOMOIIBIO YIUTEIS IPUINHY BO3HUKIICH ONMTUOKH U TPYAHOCTH.

CoBMecTHAA JeATEILHOCTD:

e IPUHMMATh NPaBUJIAa COBMECTHOW JESATENbHOCTH IpH paboTe B Mapax, Ipymnmnax,
COCTaBJICHHBIX YUUTENIEM WIJIH CAMOCTOSITENIbHO;

e YydJacTBOBAaThb B MApHOM M TpymnmoBod paboTe ¢ MaTeMaTHYECKUM MaTepHaJIOM:
o0cyxJaTh LEeNb AEITEIbHOCTH, X0 paboThl, KOMMEHTUPOBATh CBOU JEHCTBUS, BHICAYILINBAThH
MHEHHUS JPYTUX YYaCTHHUKOB, TOTOBUTh MPE3CHTALMIO0 (YCTHOE BBICTYIIEHUE) PEIICHUs WU
OTBETA;

e pelaThb COBMECTHO MAaTEMAaTHYECKHE 3aJaud IOMCKOBOTO M TBOPYECKOIO XapakTepa
(onpenensaTb C TOMOIIBIO HM3MEPUTENbHBIX HHCTPYMEHTOB JUIMHY, ONPEACNSATh BpeMs H
MPOJOKUTEIFHOCTD C TOMOIIBIO YacOB; BBIOJIHATH MPUKUAKY U OLEHKY pe3yibTara JeiCTBHIA,
U3MEpEeHuil);

e COBMECTHO C yYHUTEJIEM OLICHUBATh PE3YJIbTAThI BBIMOJIHEHUS 0011eii paboThI.

CocTraBasaTh NopT(}HOJIH0 YUeHUKA 2 Kjacca.
3 kaacc
IlpenveTHbIe PE3VILTATEHI
Yuciaa u apudpmernyeckue 1eiicTBUA ¢ HUMU

K koHITy 00y4eHHS B TPeTheM KJjacce 00yJaronuics MOTyIUT BO3MOXHOCTh HAyYUThCS:
e Ha3bIBaTh, YNTATh, 3AMUCHIBATh, CPABHUBATD, YIOPSAIOUYNBATH, CPABHUBATH, CKJIA ILIBAThH
Y BBIYMTATh MHOTO3HaYHbIe yncia B npenenax 1 000 000 000 000;
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e CaMOCTOSITENIbHO CTPOUThH U HCIIOJIH30BAaTh AJITOPUTMBI M3YyYEHHBIX CIIy4acB YCTHBIX U
MMMCbMEHHBIX JIEHCTBUI C MHOTO3HAYHBIMU YHCIIAMHU;

e BBIpaXaTh MHOTO3HAYHBIC YKCJIA B PA3JIMYHBIX YKPYITHEHHBIX SUHUIIAX CUCTA;

e BHJICTh AHAJOTUIO MEXIY JCCITHYHOW CHCTEMOM 3alMCH HATYPAJIbHBIX YHUCEN U
JECATUYHON CUCTEMOU MED.

TexcToBbBIE 3aHa4H

OO0yuaromuiics NOJYYUT BO3MOKHOCTh HAYUYUTHCS:

e CaMOCTOSTENIbHO CTPOUTh U HCIIOJIb30BaTh AITOPUTMBI M3y4aeMbIX CIy4aeB pPELICHUS
TEKCTOBBIX 3a7auy;

e KJacCH(PHUIMPOBATH MPOCTHIC 33/1a4M W3YYCHHBIX THUIIOB IO THITY MOJEIH; MPUMCHSITH
o0mmii cmoco® aHanw3a W pPEHICHUS COCTAaBHOW 3amaud (QaHAIMTUYECKUH, CHUHTETUYECKUH,
AQHAIUTUKO-CUHTETUYECKUH);

e AHAJIM3MPOBATH, MOJCITUPOBATh U PEIIATh TEKCTOBBIC 3a/la4yd B 5—6 NEWCTBHUIl HAa BCE
apudmernueckue aerictsus B npeaenax 1 000 000;

e pemaTh HECTAHAAPTHBIE 337a4H 110 U3Yy4aeMbIM TEMAM.

IIpocTpaHncTBeHHbIE OTHOLIEHUS U TeoMeTprUYeckne GUrypbl

OO0yyaromuiicst MoJy4uT BO3MOKHOCTh HAYUUTHCS:
e CaMOCTOSITEIILHO BBIBOJUTH U3ydaeMble CBOMCTBA TE€OMETPUUYECKHX (PHUTYD;
e HCIIOJIB30BAaTh U3MEPEHUS Ul CAaMOCTOSATEIILHOTO OTKPBITHSI CBOWCTB T'€OMETPUYECKUX

dburyp.
Bean4yuHbI M 3aBHCHMOCTH MEKIY HUMH

OO0yuaromuiics MOIYYUT BO3MOKHOCTh HAYUYUTHCS:

e HaOJIIOJATh 3aBUCUMOCTH MEXAY BETMUYMHAMU C IIOMOLIbIO TaOIHIL M MOJIeNEeH ABMIKEHHS
Ha KOOPJMHATHOM Jyde, (PMKCHPOBaTh 3aBUCHUMOCTH B PEUYH M € MOMOIIBI0 (popmyn (popmyna
nyTu s = v * t ¥ ee a"Hanoru: ¢popmyina croumoctu C = a - x, popmyna padboTel 4 = w * t u 1Ip.;
(dbopMyIbl IepUMeTpa U IUIOLAAN NpsAMoyroybHuKka: P = (a + b) - 2 u S = a - b; nepumerpa u
iomaau kBaapara: P=4 - au S=a - a; o0beMa NpsAMOYyrolbHOT0 napamienenunena V=a - b - c;
obbemakyba V=a-a-amwnnp.);

e CTPOUTH 00001IEHHYIO (hOPMYTTy IPOU3BEACHUSA a@ = b * ¢, ONUCHIBAIOIILYIO0 PABHOMEPHBIE
IIPOLIECCHI;

e CaMOCTOSITEJIbHO CTPOUTH KOOPAMHATHBIN JIyd; CTPOUTH (POPMYIY PACCTOSHUS MEXIY
TOYKaMU KOOPAMHATHOTO Jyda, (GOpMyIy 3aBUCHUMOCTH KOOPJHMHATHI JIBUXKYIIEHCS TOUYKU OT
BpPEMEHU JIBUKCHUS U JIp.;

e CTPOUTHb MOJIEIH JBMKEHHSI OOBEKTOB HA YHCIOBOM OTpE3Ke, HaOI0AaTh 3aBUCUMOCTH
MEXy BEIMYMHAMH, ONMUCHIBAIOIIUMHE JIBUKEHUE, CTPOUTH (DOPMYIIBI ATUX 3aBUCUMOCTEH;

e OmpeensaTh no ¢GopmynaM BUIA X = @ + bt, X = a — bt, BRIpaKalolIUM 3aBUCHUMOCTb
KOOPJAWHATHI X JIBIKYIIEHCS TOYKA OT BPEMEHU JIBUKCHHUS 1;

e COCTaBISATh M CpPaBHHUBATh HECIOXKHBIE BBIPAXKEHHS C MEPEMEHHOM, HAaXOIUTh B
NPOCTEHIINX CIy4asx X 3HAUCHH MPH 3aJJaHHBIX 3HAYEHUSAX IEPEMEHHOM;

e CO3/1aBaTh U MPEJACTABIATH CBOH MPOEKT MO HCTOPUU Pa3BUTUS MPEACTABICHUN 00
U3MEPEHUH BpeMEHH, 00 UCTOPUHU KaJeHaps, 00 OCOOEHHOCTSX I0JIMAHCKOTO M TPUTOPHAHCKOTO
KaJIeHAapeu u ap.

Auredpanyeckue nNpeACTaBJIeHHA

OOyuaromuiics TOIYIUT BO3MOKHOCTh HAYUUThCS:
e UNTAaTh U 3aMUCHIBATH BBIPAKEHUS, cojepkamue 2-3 apudmeTnyecKkux AeucTBUS,
Ha4yuHas ¢ Ha3BaHUS IIOCIIEIHErO JEHUCTBHUS;
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e CaMOCTOSITECIILHO BBISBIIATH M 3aIMCHIBATh B OYKBEHHOM BHUJIC (POPMYITY JCIICHUS C
octatkoM a=b - c+r, r < b;

® Ha OCHOBE OOIIUX CBOWMCTB apu(PMETUUYCCKUX JCHCTBUI B HECIIOKHBIX CIIyYasX:

— ONpPEJIENISITh MHOKECTBO KOPHEH HECTaHIAPTHBIX YPAaBHEHHUI;

— ympouate OyKBEHHBIC BBIPAKEHHS.

MarteMaTH4YeCKHH SI3bIK M 3JIEMEHTHI JIOTHKH

OO0y4YaronMIACs MOJYYUT BO3MOKHOCTh HAYYHTHCS

(] paCHO?;HaBaTL, yuTath " HpI/IMeHSITB HOBBIC CHMBOJIBI MAaTCMAaTHYCCKOI'O s3bIKaA.:
0003HaYeHNEe MHOKECTBA U €T0 DJIEMEHTOB, 3HAKU €, ¢, , &, J, N, U;

e 3a/1aBAaThb MHOXXECCTBaA CBOP’ICTBOM 158 Hepe‘-II/ICJIeHI/IeM HUX 3JIEMCHTOB,

e YCTaHABJIMBATH MPUHAIICIKHOCTH MHOXKECTBY €T0 SJIEMEHTOB, PABEHCTBO U HEPABEHCTBO
MHOKECTB, OIPENICIIATh, SBJISICTCS JIX OJTHO M3 MHOXECTB ITOJMHOXECTBOM JPYroro MHOXKECTBA,;

e HAXOJWTh ITyCTOE MHOXKECTBO, OOBEIMHEHUE U NTEPECCUCHIEC MHOXKECTB;

e HCCJICIOBATH MIEPEMECTHTEIIFHOE M COYETATEIILHOE CBOMCTBA OOBCTUHCHUS U IIEPECEUCHUS
MHOXECTB, 3alTUChIBATh MX C IIOMOIIbI0 MATEMAaTHUYECKUX CUMBOJIOB U YCTaHABIIMBAThH AHAJIOTHIO
9TUX CBOI?ICTB C HepeMeCTI/ITGHBHI)IM " COYCTATCJIIbHBIM CBOﬁCTBaMH CJIOKCHUA U yMHO)KeHI/Iﬂ;

e pemiaTh JOTMYECKHUE 3a]]a49M C UCIIOJIb30BaHUEM quarpamMm Diepa — BeHHa;

e 00OCHOBBIBATH CBOM CYXKICHUS, HCIIONIB3YsI H3YUCHHBIE B 3 Kilacce MpaBuia U CBOMCTBA,
JIeJIaTh JJOTMYECKHUE BHIBOJIBI;

e 00OCHOBBIBATh B HECIIOXKHBIX CIIydasiX BBICKa3bIBaHHs OOIIErO BHJA M BHICKAa3bIBAHUS
0 CyIIECTBOBAaHHMH, OCHOBBIBASICh Ha 3][PaBOM CMBICIIC;

e CTpOUTH (IO PYKOBOJCTBOM B3POCJIOTO U CAMOCTOSITEILHO) U OCBAHBATh MPUEMBI
peIIeHHs 3a/1a4 JJOTHYECKOr0 XapaKkTepa B COOTBETCTBUH C IPOrpamMmoii 3 Kiracca.

Pabora ¢ maTremaTn4yeckoii nHGopmManueil 1 aHAJIU3 JAHHBIX

OO0yyaromuiics MoJIy4uT BO3MOKHOCTh HAYUUTHCS:

e TIONB3YACh WHGOpMallMell, HalJIeHHOW B pPa3IMYHBIX HCTOYHHMKAX, COCTABISATH CBOU
CcOOCTBEHHBIC 3a/jayll MO TporpamMme 3 Kjacca, CTaTh COAaBTOPOM «3aJadyHHMKa 3 KJaccay,
B KOTOPBIN BKIIFOUAIOTCS JIYUIITUE 337a4H, MPUIyMaHHbIE YIal[UMHUCS.

MeTal'lQegMeTHbIe N JIMYHOCTHBIC PE3YJIbTATHI

YHI/lBepca.TILHLIe MMo3HaABATECJ/ILHbIC y‘leﬁﬂble JeHCTBHUA:

e CpaBHHMBaTh MaTeMaTHYECKHE OOBEKTHI (UMCIIA, BETUYHUHBL, T€OMETPUUYECKHE (DUTYPBI);

e BbIOHMpATh MPUEM BBIYUCIICHUS, BBIIOJIHEHUS JEHCTBUS;

e KOHCTPYMPOBATh T€OMETpPHUECKUE (DUTYDBI;

e KJIACCU(PHUIMPOBATH OOBEKTHI (UMCIA, BETUUYNHBI, FeOMETpUUECKUE (DUTYPBI, TEKCTOBBIE
3aJ]a4ud B OJIHO JIEUCTBHE) MO BEIOPAaHHOMY ITPU3HAKY;

e TIPUKUIBIBATH pa3Mepsl GUTYPHI, €€ HIEMEHTOB;

e IIOHMMATbH CMBICJ 3aBUCUMOCTEN U MaTEMAaTUYECKUX OTHOLIEHW, ONIMCAHHBIX B 337a4e;

e pa3NMyaTh U UCIOJIb30BATH Pa3HbIEC IPUEMBI U aITOPUTMBbI BHIYUCIICHUS;

e BBHIOMpaTh MeETOJ pemeHus (MOJIeIMpOBAaHUE CHUTyaluu, IMepedop BapUaHTOB,
HCIIOJIb30BaHUE aJITOPUTMA);

e COOTHOCUTH Hauayuo, OKOHYAHHUE, MPOJODKUTEIBHOCTh COOBITUS B NMPaKTHUECKOU
CUTYalluu;

e COCTABJIATH PSJ YMCEll (BETUYUH, BEIPAKEHUH, TEOMETPHUYECKUX (UTYP) IO CAMOCTOSITEIIEHO
BbIOpaHHOMY MPaBUITY;

e MOJIEIMPOBATh NPEIIOKEHHYIO IIPAKTHUECKYIO CUTYaIUIO;

e YCTaHaBIIMBATh MIOCIIEIOBATEIBHOCTh COOBITUH, IEWCTBUI CIO’KETa TEKCTOBOM 3a1auu.

Pabora ¢ nngopmanmeii:

20



21

e yuTaTh HH(MOPMAITUIO, TIPEICTABIICHHYIO B pa3HBIX (opMax;

e U3BJICKAaThb W MHTCPIPCTHUPOBATH YMUCIIOBBIC JAHHBIC, IMPCIACTABJICHHLIC B Ta6111/1ue,
Ha TUarpaMme;

e 3ATIOJHSTH TAOJIMIIBI CIIOKEHUSI M YMHOXKEHHUSI, IOMOJTHATh JAHHBIMH YEPTEK;

e YCTaHABIIMBATh COOTBETCTBUE MEXIY PA3IMYHBIMU 3IUCIMU PEIICHUS 3a]1a4H;

e 1CIOJb30BaThb JONOJHUTEIBHYIO JIMUTEpaTypy (CIpPaBOYHUKH, CJIOBapu) JUid
YCTaHOBJICHUS ¥ TPOBEPKH 3HAYCHUSI MATEMAaTUUYECKOTO TepMUHA (TTOHSTHS).

YHuBepcaibHble KOMMYHUMKATHBHbIE Y4eOHbIe 1eCTBUSA:

e HCTOJB30BAaTh MATEMATHYECKYI0 TEPMHUHOJOTHIO JIJIsi ONUCAaHUS OTHOIICHHWHA W
3aBUCHUMOCTEH;

e CTPOUTH PEUYCBBIC BHICKA3bIBAHUS JIJISl PEIICHUS 33/1a4; COCTABIISITh TEKCTOBYIO 33/1a4Y;

e OOBSCHATH HAa MPUMEPAX OTHOIICHHUS «OOJIbIIIe/MEHBIIIE HA ...», «OOJIbIIE/MEHBIIE B ...
pas», «paBHOY;

e HCIOJB30BAaTh MATEMATUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS YMCIIOBBIX BBIPAKECHHUIA;

e BBIOMPATh, OCYIIECTBIATEH MEPEXO]] OT OJHUX CAMHHI] U3MEPCHHS BEIIMIMHBI K JIPYTUM
B COOTBETCTBUU C IIPAKTUYECKON CUTYALMEM;

e YYaCTBOBATh B 0OCYXICHUHU OIIMOOK B XOJIC M PE3yJIbTAaTE BHIIIOJIHEHHUS BHIUMCICHHUS.

YHuBepcaabHbIe peryJsiTuBHbIe y4eOHbIe AeiicTBUSA:

e TPOBEPSATH XOJ U PE3yJAbTAT BHITIOJIHCHUS JICHCTBHS;

e BECTH MOUCK OMUOOK, XapaKTepU30BaTh UX U UCTIPABIIATH;

e (opMyIHpOBaTh OTBET (BBIBOJ), IIOATBEPKAATH €r0 OOBSICHCHHEM, PACUCTaMHU;

e BBHIOMpATh U UCIOJIB30BATh PA3IMYHBIC MPHUEMbl IPUKHUIKH U MIPOBEPKH MPABUIBHOCTH
BBIYHCIICHUS]; IPOBEPSTH MOJHOTY U MPABUIILHOCTH 3aIIOTHEHUS TAaOJIUIL CJI0KEHUSI, YMHOKECHHUSI.

CoBMecTHAA JeATEILHOCTD:

e IIpu paboTe B IPYIIE UM B MIape BBIOJIHATD MPEJI0KEHHbIE 3aJaHusl (HaXOAUTh pa3HbIe
pELICHMs; ONpeAesATh C MOMOUIbI0 HHU(POBBIX M AHAIOTOBBIX NPUOOPOB, HM3MEPHUTEIBHBIX
MHCTPYMEHTOB JUIMHY, Maccy, Bpems);

e JIOTOBApUBATHCA O pPACHpPEENCHUH OOS3aHHOCTEH B COBMECTHOM TpPYZAE, BBINOIHSATH
pPOJIN PYKOBOJIUTENS, TOAYMHEHHOTO0, CAEPKAHHO IPUHUMATh 3aME4YaHusl K CBOel pabore;

e BBINOJHATH COBMECTHO NIPUKUJIKY U OLIEHKY Pe3yJIbTaTa BBIMOJIHEHUS 0011eil paboThI.

CocTaBasaTb nopt¢ om0 yueHnka 3 Kiaacca.
4 kaacce

Hpeg!MeTHble PE3VJILTATHI

Yucaa u apudpmMernyeckune 1eMCTBUA C HUMU

K kxoHIy 00yueHHs B 4eTBepTOM KJiacce 00yJaroIuiics MoIyduT BO3MOKHOCTh HAYUUTHCS:

e BBINOJIHATH OLUEHKY U IPUKUJIKY CYMMBI, Pa3HOCTH, IPOU3BEAECHUS, YACTHOIO;

e BBINOJIHATH NPUKUIKY PE3yJbTaTa BBIYMCICHUN; OCYILECTBIIATh IPOBEPKY MOTYUYEHHOTO
pe3ynbTaTa ¢ TOMOIMIBIO aITOPUTMA MO KPUTEPHUSM: TOCTOBEPHOCTH (PearbHOCTh), COOTBETCTBHE
MPaBHITY/aJITOPUTMY, @ TAKXKe C TOMOIIBI0 00paTHOTO NEHCTBUS, OLEHKH, TPUKUAKH pPe3ynbTara,
BBIYMCIICHHS HA KAJIIBKYJISTOPE;

e HAXOJWTh YACTh YHCJIA, YUCJO MO €r0 YaCTH U YaCTh, KOTOPYIO OJHO YHCIIO COCTABIISIET
OT IpyTroro,

e UWTATh U 3aMKCHIBaTh JAPOOH, HAIJISAHO U300pakaTh UX C TIOMOIIbIO T€OMETPUUYECKUX
buryp ¥ Ha YUCIOBOM Ilyue, CPaBHHUBATh APOOU C OJUHAKOBBIMHU 3HAMEHATEISIMU M JPOOH C
OJIMHAKOBBIMU YU CITUTEISIMH;

e CKJIQJIBIBATh M BBIYUTATH JPOOH C OJIMHAKOBBIMH 3HAMEHATEISIMH,
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e UNTaTh M 3aMUCHIBATH CMEIIAHHBIE IPOOH, HATMSATHO H300pakaTb MX C MOMOIIBIO
TEOMETPHUYECKUX (PUTYp U HA YHCIOBOM JIy4de, BBLACIATH LEIYI0 YaCTh U3 HEMPABHILHOU IPoOH,
MPEJICTaBIATh CMEIIAHHYI0 JApoOb B BHJAE HEMPAaBUIBHOM ApoOM, CKIAIbIBAaTh W BBIYUTATDH
CMEIIaHHbIe IPOoOH (C OIMHAKOBBIMY 3HAMEHATEIISIMU IPOOHON YacTH);

e pACIpPOCTPAHATh HM3yUYEHHBIE CBOMCTBA apU(PMETHUYECKUX JCHCTBUII Ha MHOKECTBO
Ipobeii;

e CaMOCTOSTEJIbHO CTPOUTh U MCIOJIb30BaTh aJrOPUTMbl U3YYEHHBIX CIy4aeB YCTHBIX U
MUCHhMEHHBIX IEHCTBUI C MHOTO3HAYHBIMU YHCIIAMU, IPOOSMHU ¥ CMEIIIAaHHBIMU APOOSIMH;

e HAXOAWUTH MPOLEHT YMCIIA U YHUCIIO MO €ro MPOILEHTY Ha OCHOBE OOIIUX MPaBUJI PELICHUS
3a/1a4 Ha YacTu;

e CO3/1aBaTh U MPEACTABIATH CBOW MPOEKT 110 UCTOPUU PA3BUTHS MIPEJICTABICHUM O APOOSX
U JEUCTBUIX C HUMH;

e pelaTh NPUMEpPHI Ha MOPSIOK ACUCTBUI ¢ APOOHBIMH YHCIOBBIMH BBIPAXKEHUSIMU;

e COCTAaBJISITh M peHiaTh COOCTBEHHBIC MPUMEPHI HA W3Y4YEHHBIC CIy4daud ACHCTBUU C
YUCIIAMH.

TekcToBble 3aga491

OO0yuaromuiics MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

e pelIaTh MPOCThIC UM COCTABHBIC 33Jaud B 2—5 JCUCTBUI Ha CIIOKEHHE, BBIYMUTAHUE H
pa3HOCTHOE CpaBHEHHE APOOEii;

e pellaTh TPU THUIA 33/1a4 HA IPOOH: HAXOXKJICHUE YACTH OT YHCJIa, YKCla 0 €ro YacTd U
JIpoOu, KOTOPYIO OJTHO YHCIIO COCTABIISAET OT IPYrOro;

e pelaTh 3ajJa4M HAa HAXOXXJCHHE MPOICHTa OT YHCJIAa W YHCJIa MO €ro MPOUEHTY Kak
YacTHOTO CITydasi 33/1a4 Ha YacTH;

e pelaTh 33J]a4M Ha OJJHOBPEMEHHOE PABHOMEPHOE JBIKEHHE JIBYX OOBEKTOB (HABCTpEUy
IpyT ApPYTY, B TPOTHUBOIMOJIOXKHBIX HAIMPABICHHUSAX, BJIOTOHKY, C OTCTaBaHHEM): OIpeAcICHUE
CKOPOCTH CONMKEHHSI M CKOPOCTH YJAJICHUS, PACCTOSHUS MEXAY IBUKYITUMHUCS OOBEKTaMHU B
3aJIaHHBI MOMEHT BPEMEHH, BPEMEHH JI0 BCTPEUH;

e peIIaTh 33/1a41 BCEX N3YUYEHHBIX TUIIOB C OYKBEHHBIMU JAHHBIMH, 1 HA00OPOT, COCTABIISATh
TEKCTOBBIC 33JIa4H K 33 JaHHBIM OYKBEHHBIM BBIPAKCHHUSIM;

e CAMOCTOSITEILHO COCTaBJIATh COOCTBEHHBIC 3a/layll M3YyYaeMBIX THUIIOB MO 3a/JaHHOMN
MaTeMaTHYECKON MOJICII — YHCIIOBOMY M OYKBEHHOMY BBIPQXKCHHIO, CXEME, TaOJIHIIE;

e CAMOCTOSITETLHO CTPOUTH M HCIIOJIb30BAaTh AITOPUTMBI M3YYaeMbIX CIy4aeB pEIICHUS
TEKCTOBBIX 3a7a4;

® aHATM3HMPOBaTh, MOAEIUPOBATh U pPEIIaTh TEKCTOBBIE 3aJauu B 6—8 aelicTBUil Ha Bce
W3YYCHHBIC ICHCTBUS C YNCITAMH,

e pemaTh 3a7a4d Ha BBIYHMCICHUE TUIOMIAIU MPSMOYTOIBHOTO TPEYTOJbHUKA U TLTOMIAICH
Guryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB, KBaJIPATOB U MPSIMOYTOJLHBIX TPEYTrOJILHUKOB;

e peliaTh HECTAHJAPTHBIE 33a4d MO W3Y4aeMbIM TeMaM, UCIOIb30BaTh JUIS PEIICHHS
TEKCTOBBIX 337124 T'paUKH JIBUKCHHUS.

IIpocTpancTBeHHbIC OTHOLICHHUSI M TeOMeTpHUYecKHe (PUTYPbI

OO0y4armuiics MOTYIUT BO3MOKHOCTh HAYUUTHCS:

e pAacCMO3HAaBaTh MPSIMOYTOJIBHBINA TPEYTOILHUK, €70 YIIIbl, CTOPOHBI (KAaTE€ThI U THIIOTEHY3Y),
HaXOJIUTh €0 IUIOIIA b, OMMUPASICh HA CBSI3b TPEYTOJIBHUK C MPSAMOYTOJIBHIUKOM;

e CTPOUTH YIroJl 33JJTaHHON BEIMYHMHBI C TOMOILBIO TPAHCIIOPTHUPA;

e CaMOCTOSITEIbHO YyCTaHABJIMBATh CHOCOOBI CPAaBHEHHS YIJIOB, HX W3MEPEHHUS |
MOCTPOEHUS C MTOMOILBIO TPAHCIIOPTHUPA;

e pAacTo3HABaTh PA3BEPHYTHIN yroJl, CMEKHbBIE U BEPTUKAIBHBIC YTJIIbl, IEHTPATBHBIN YT Ol
MW yroj, BIUCAaHHBI B OKPYKHOCTh, HCCJENOBATh HMX MPOCTEHIINE CBOMCTBA C MOMOIIBIO
W3MEPEHHI;
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e IIPU HCCIECAOBAaHUM CBOMCTB TE€OMETPUYECKMX (QUIYyp € IOMOILIBIO MPAKTHYECKUX
U3MEPEeHUN M MpPEeIMETHBIX Mojenell (GopMynupoBaTh COOCTBEHHBIE THUIIOTE3BI (CBOMCTBO
CMEKHBIX U BEPTHKAJIbHBIX YIJIOB; CBOWCTBO CYMMBI YIJIOB TPEYTOJIBHHKA, YETHIPEXYTOJIbHUKA,
ISATUYTOJIBHUKA; CBOMCTBO LIEHTPAJIBHBIX U BIMCAHHBIX YIJIOB U Jp.);

e JlelaTh BBIBOJ O TOM, 4YTO BBISIBICHHBIE CBOMCTBa KOHKPETHBIX (UIYp HEIb3s
pacIpoCTpaHUTh HA BCE T€OMETpUUYECKHE (PUTYpPHI TAaHHOTO TUIIA, TAK KaK HEBO3MOXKHO N3MEPHUTH
KOKIYIO U3 HUX.

Beu4uHBI U 3aBUCHMOCTH MEXKITY HUMHU

OOyuarouuiics NOIYyYUT BO3MOKHOCTh HAyUUThCA:

e IIPOBOAMTH OLIEHKY IUIOLIA/1H, MPUOJMKEHHOE BBIYMCIEHHE IUIOMIAACH C MOMOILBIO
HaJIETKH;

e YCTaHaBJIMBAaTh B3aUMOCBS3b MEX]y CTOPOHAMM IPSIMOYTOJIBHOI'O TPEYroJIbHUKA U €T
IUTIOIIAbIO, BEIPAXKATh €€ C TIOMOIIbI0 GopmyItel S = (a - b) : 2;

e CaMOCTOSTEJIBHO CTPOWUTH IWIKAIYy C 3aJaHHOM LIEHOM MEJICHMs, KOOPJAWHATHBIM JIyd;
CTPOUTH (POPMYIy PAaCCTOSHUS MEXIY TOUYKaMU KOOPAMHATHOIO Jyda, GopMyiy 3aBUCUMOCTHU
KOOPJIMHATBI IBUXKYIIEHCS TOUKH OT BPEMEHU JABMXKEHUS U JIp.;

e HaOJIIOJATh C MOMOLILIO TAOJIUL, YUCIOBOIO Jyya 3aBUCUMOCTH MEXAY IepEeMEHHBIMU
BEJIMYMHAMU, BBIPAXKAaTh UX B HECJIOKHBIX CIIydasiX ¢ IOMOILbBIO (popmyi;

e oOmpenensaTh no Gopmynam Buna x =a + b - t,x =a — b - t, BEIpaXaloUMM 3aBUCUMOCTb
KOOPJIMHATBI X IBUKYIIEICS TOUKU OT BpEMEHU JIBUKCHHUS 1;

e CTPOUTHh M MCHOJIB30BAThH Ui peIIeHUs 3a7ad (HOpMyJIbl pacCTOSHUS d MEXIY IBYyMs
PaBHOMEPHO JBMXKYIIMMHCS OOBEKTaMHU B MOMEHT BPEMEHHM ! JJi JBM)KEHUS HaBCTpedy Jpyr
npyry (d = so — (v1 + v2) * ), B IPOTUBOIIOJIOXKHBIX HANIpaBiIeHUsX (d = so + (V1 + Vv2) * 1), BIOTOHKY
(d= 50— (vi —V2) - t), c oTcTaBanueM (d = o + (Vi —2) * 1);

e KOJUPOBAaTh C IOMOUIbIO KOOPJIMHAT Ha IUIOCKOCTH (DUTYpbl KOOPIMHATHOTO YIa,
CaMOCTOSITENIbHO COCTaBJICHHBIE U3 JIOMAHBIX JIMHUH, 3aKOAUPOBAHHOE N300paKeHHE MepeaaBaTh
«Ha PacCTOSTHUE, paclIM(POBHIBATH KOJIbI;

e ONPEAEIATH MO TpadUKy IBIKEHUSI CKOPOCTH 00OBEKTOB;

e CAMOCTOSITEIILHO COCTABIATH IPa(UKH JBUXKEHUS U MPUAYMBIBATh 110 HUM paccKasbl.

AuredpanyecKkue nNpeACTaBJICeHHA

OOyuaromuiics TOIYYUT BO3MOXKHOCTh HAyUUThCS:

e PpaCNpOCTPaHATh H3yUEHHbIE CBONCTBA apU(PMETHYECKHX IAEWCTBUI Ha MHOXKECTBO
npobeit;

e pellaTh COCTaBHbIE YpaBHEHMs, CBOJALIMECS K Lenouyke mpocThix (3—4 miara),
Y KOMMEHTHPOBATh XOJ1 PEIICHHUSI 10 KOMIIOHEHTaM JEHCTBH;

e 4YUTaThb M 3aIMCHIBATh C IOMOLIBIO 3HAKOB < U = CTPOIrHE, HECTPOTHE, IBONHBIC
HEPaBEHCTBA;

e pCIIATH IPOCTEHIINE HEPABEHCTBA HA MHOXECTBE LEJbIX HEOTPULIATEIBHBIX YHCEN
C IIOMOILBI YHUCJIOBOIO JIy4a M MBICJIIEHHO 3aIIMChIBATh MHOXECTBA UX PEIICHMM, MCIOJb3Ys
TEOPETHUKO-MHOKECTBEHHYIO CUMBOJIMKY;

e Ha OCHOBE OOIIMX CBOWCTB apH(PMETHUECKUX CHCTBUI B HECIOXKHBIX CITydyasix:

— OIPEEIISITh MHOKECTBO KOPHEH HECTAaHIAPTHBIX YPaBHECHU;

— ynpomaTh OyKBEHHbIE BbIPAXKECHHUS;

— HCII0JIb30BaTh OYKBEHHYIO CUMBOJIMKY U1 0000IIEHUs M CHCTEMaTU3alluy 3HaHUH.

MareMaTH4YeCKHH A3BIK U DJIEMEHTHI JIOTHKH

OOyuaronuiics HOTYYUT BO3MOXKHOCTh HAyUHThCS:
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e pacro3HaBaTh, YUTaThb W TPUMEHATH HOBBIE CHUMBOJIBI MaTEMaTHUYECKOIO S3bIKa:
o0o3HaueHue apodu, mpoueHTa (3Hak %), 3alUCh CTPOrMX, HECTPOTUX, ABOMHBIX HEPABEHCTB C
MIOMOIIIBIO 3HAKOB < U >, 3HaK NPHOIMKEHHOTO PABEHCTBA ~, 0003HAaUeHUE KOOPAUHAT Ha MIPSIMOii
U Ha TUIOCKOCTH, KPYTOBBIE TUArpaMMbl, TpaUKu IBUKCHUS;

e 00OCHOBBIBATh B HECIIOKHBIX CIIy4asX BBICKAa3bIBaHUS OOILIETO BU/IA U BBICKA3bIBAHUSA
0 CYyILIECTBOBAaHUH, OCHOBBIBASICH HA 3[IPABOM CMBICIIE;

e CTPOUTH (1OJ PYKOBOJCTBOM B3pPOCIIOTO M CaMOCTOSITENbHO) M OCBauBaThb IPHUEMBI
pelIeHus 3a1a4 JOTMYECKOro XapakTepa B COOTBETCTBUH € Mporpammoin 4 kiacca.

Pabora ¢ maTremaTn4yeckoii nHGopManueil M aHAJIM3 JAHHBIX

OOyuarouuiics NOIYYUT BO3MOKHOCTh HAyUUThCA:

e 3ATOJHATH JAaHHBIMU MPEATIOKECHHYIO TaOIHILY;

e UCIIOJIIB30BaTh I aHAIM3a, MPEICTABICHUS W CHUCTEMAaTU3allMM JAHHBIX KpPYrOBBIE
IUarpaMMbl, TpaQUKH JBWKCHHS;, CPAaBHMBATh C HMX IIOMOIIBI0 3HAYCHUS BEIMYHH,
MHTEPIPETHPOBATH JaHHBIC TUATPaMM U Tpa(uKOB;

e TMOJIB3YACh MH(OpMalMel, HalilecHHOW B PAa3JIMYHBIX HCTOYHUKAX, COCTABISATH CBOM
COOCTBEHHBIE 3a/laud IO Iporpamme 4 kKiacca, craTb COaBTOpoM «3ajadyHuka 4 Kiaccay,
B KOTOPBIM BKJIKOYAKOTCA JIy4IIME 3aa4M, IPUIyMAaHHbIE YYAIUMHUCS.

MeTanpeg!MeTHLIe N JINYHOCTHDBIC DE3VJILTATDI

YHuBepcajabHbIe NO3HABATE/IbHbIE y4eOHbIe 1eiicCTBHA:

e OpHUEHTHPOBATHCS B M3YYEHHOM MaTeMaTH4eCKOH TEPMHHOJIOTHH, HCIOJIb30BaTh €€
B BBICKA3bIBAaHUSIX M PACCYKICHUSX;

e CpaBHUBAaTh MaTeMaTH4eCKHe OOBEKTHI (UKCIia, BEIMYMHBI, TeOMETpUYECKUEe QUTYPHI),
3alMChIBaTh NPU3HAK CPABHEHUS;

e BBIOMpATh METOJ PELIEHUS MaTeMaTHYeCKOHN 3a1ayu (aJrOpUTM JAEUCTBUSA, PUEM
BBIYUCIIEHHS], CIOCO0 pelIeHus, MOIETMPOBAHNE CUTYallUH, Iepedop BApHAHTOB);

e OOHapyXHBaTh MOJIEJIN U3yYEHHBIX T€OMETPUUECKUX (DUTYP B OKPYKAIOLIEM MUDE;

e KOHCTPYHMpOBAaTh F'€OMETPUUYECKYIO (PUTypy, 00Iaa0IIYyI0 3a/JaHHBIM CBOWCTBOM
(OTpe30K 33 JaHHON JAJTUHBI, JOMaHast ONPE/IeIeHHON JUIMHBI, KBAJApaT € 3a/laHHBIM IIEPUMETPOM);

e KJIAacCUPUIMPOBATH OOBEKTHI 110 1—2 BHIOPAaHHBIM IPU3HAKAM;

e COCTaBJIATH MOJEJIb MaTeMaTHYECKOM 3a7aud, MPOBEPSITh €€ COOTBETCTBUE YCIOBUSIM
3a/1a4i;

e ONpEIENATh C IOMOIIBbIO LU(POBBIX M AaHAJIOTOBBIX NPUOOPOB Maccy IMpeaMeTa
(97IEKTpOHHBIE M THPEBbIE BEChl), TeMIepaTypy (TepMOMETp), CKOpPOCTb JBH)KECHHUS
TPAHCIIOPTHOTO CpeACTBa (MakKeT CHUIOMETpPAa), BMECTUMOCTH (C TOMOIIBI0O H3MEPUTEIHHBIX
COCYJIOB).

Pabora ¢ nndgopmanmeii:

e TIPEACTABIATH HHPOPMALIMIO B Pa3HBIX (POpPMaX;
e U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMALINIO, TPEICTABICHHYIO B Ta0Julle, Ha
JuarpaMme, B TOM YUCJIE Ha KPYTOBOM.

YHuBepcanbHble KOMMYHHMKATHBHbIC Y4eOHbIe AeiicTBHUS:

e HCIIOJIb30BATb MATCMATUYCCKYO TCPMUHOJIOTHUIO JIA 3alIMCHU PCILICHUA HpeI[MeTHOﬁ nin
HpaKTI/I‘{CCKOﬁ 3aaa4u,
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e TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI ISl MOATBEPIKIACHUS/ONPOBEPKEHUS BBIBOJIA,
TUIIOTE3bI;

e KOHCTPYHPOBaTh, YUTATh YUCIOBOE BHIPAKEHUE;

e ONMCHIBATh MPAKTUUYECKYIO CUTYAIUIO C UCIIOJIb30BAHUEM U3YUEHHON TEPMUHOJIOTUY;

e XapaKTEepPH30BaTh MATEMATUUYECKUE OOBEKTHI, ABICHHUS M COOBITUS C MMOMOIIBIO
M3YYEHHBIX BEJTMYMH;

e COCTaBJISITh MHCTPYKIIUIO, 3aIIUCHIBATH PACCYKICHUE;

e HMHUIMUPOBATH OOCYXICHHE Pa3HBIX CHOCOOOB BBHIMOJHEHUS 33JaHUs, TOUCK OMIMOOK
B PELLCHUHU.

YHuBepcaibHble peryJisiTUBHbIE YUeOHbIe 1elCTBUSA:

e KOHTPOJINPOBATh IPABUIIBHOCTb U MOJHOTY BBINOJIHEHUS AJIFOPUTMA apu(METHYECKOTO
JeMCTBUS, pEIIeHUS] TEKCTOBOH 3a/1a4H, IOCTPOCHUS T€OMETPHUECKON (DUTYPBI, U3MEPEHUS;

e CaMOCTOSITEJIBHO BBIIIOJIHATH IPUKUAKY U OLIEHKY pe3y/IbTaTa U3MEPEHMUI;

e HAaxOJUTb, UCIPABIATH, IPOrHO3UPOBATh TPYIHOCTU M OIIMOKH B pELICHUH y4eOHOMU
3aJ1a4H.

CoBmecTHan ACATECJIBbHOCTD:

e Yy4yacTBOBAaTb B COBMECTHOW J€ATEIbHOCTH: JOTOBapUBaTBCA O CIOCOOE pelIeHus,
pactpenensTb paboTy MEXIy WICHAMH TPYIIbI (HApuMep, Py PEeIIeHUH 3a1ad, TPEeOYIoIHX
nepebopa OOJBIIOrO0 KOJMYECTBA BApUAHTOB), COIVIACOBBIBATH MHEHHUS B XOJ€ IIOMCKa
JI0Ka3aTeJIbCTB, BEIOOpA PallMOHAIIBHOTO CIIOC00a;

e JIOTOBApUBATHCA C OJHOKJIACCHUKAMHM B XOJA€ OpraHu3aluu padoThl ¢ BETUYHHAMU
(cocraBiaeHHME PACHUCAHUA, MOJCYET JEHET, OLIEHKAa CTOMMOCTH M Beca IMOKYIKH, POCT U BeC
YyelloBeKa, MNPUONIMKEHHas: OLEHKAa PAacCTOSIHUM W BPEMEHHBIX HHTEPBAJIOB; B3BELIMBAHMUE,
U3MEpEeHUe TeMIIepaTypbl BO3AyXa M BOJbI), T€OMETpUUYECKUMU (urypamu (BbIOOp (opMbl U
JeTaneil pu KOHCTPYUPOBAaHUM, pPACUET U Pa3METKa, MPUKUIKA U OLIEHKAa KOHEYHOI'O pe3yJIbTaTa).

CocraBasatb nopto/mo yueHuka 4 kjiacca.
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TEMATHYECKOE IINTAHUPOBAHUE OCBOEHMUA ITPOI'PAMMBbI

1 kjaacc

(1 g B HEmemo, Bcero 33 )

Ne Tema 3aHATHS, Kouuue- | YueOHoe conep:xanmne
3aHAT CTBO XapakTepucTHKA NeATEeJbHOCTH 00y4al0IIUXCH.
us 4acos Metoab! 1 (popMBbI OpraHu3anuu 00y4eHHus
1 CgoiicTBa lu CgoiictBa npenmeroB. CpaBHEHHE AHanu3 CBOMCTB MPEIMETOB, CPABHEHUE TPEIMETOB.
IIPEIMETOB IIPEIMETOB 110 CBOMCTBAM BrIsiBiIeHME CBOMCTB IPEJMETOB U BBIPAKEHUE UXB PEUU.
BelnmonHenue npasBwia ydeHHKa «S1 ydych camM» M OLIEHKAa 3TOTO
YMEHUS
2 IInockue n lg I'pynnel npeaMeToB uiau Guryp: PacniozHaBaHue IUIOCKMX M NPOCTPAHCTBEHHBIX I€OMETPUYECKHX
IIPOCTPAHCTBEHHBIE COCTaBJICHUE, BbI/IEJICHUE YaCTH, ¢buryp, ucciaeoBaHUE UX CBONCTB,u300pakeHue. CpaBHEHHE TPy
burypsl CpaBHEHUE. 3HAKU =, # buryp, 3Haku =, #. Pa3Ouenue rpynn ¢uryp Ha YacTd IO
CBOMCTBAM.
[Tepememienust ¢uryp Ha IJIOCKOCTU. BeIonHeHHe MpaBuia
yU€HUKa «5] yuych caM» HOIIEHKa 3TOT0 YMEHUS
3 Crnoxenue u lq CrnoxxeHue ¥ BBIMMTaHUE TPYIII 3ajaHue TIpynmnsl  [OPEIMETOB € IOMOIIBIO  TEepeYHCIEHUs
BBIYATAHUE IPYIII IIPEAMETOB. 3HAKHU + U —. AJIEMEHTOB, UX H300paXEHHE C IOMOILIBI0 OBAJOB («MEIIKOBY).
MIpeIMETOB CBs13b MEX/1y YaCThIO U LIEJIBIM MonenupoBanue omnepanuil CI0KEeHUsT U BBIUUTAHUS TPYIII
(coXeHHeM M BBIUNTAHMEM), €€3aIUCh | IPEIMETOB C MOMOUIbIO MPEAMETHBIX MOJeNel, CXeMaTH4eCKUX
C MIOMOIIBIO OYKB PUCYHKOB, OyKBEHHOM CHUMBOJUKU. CBS3b MEXIY CIOKEHHUEM U
BbluMTaHuEM. [I[pruMeHenne npaBuil MOBEIEHNS YUEHHUKA HA YPOKE U
OILIEHKA 3TOT0 YMEHUs
IlepecranoBKH lyg IIpocTpaHCTBEHHO-BPEMEHHBIE [Tepebop BapuanTtoB mo mnpaBuiry. Ilepebop Bcex BapHAaHTOB
4 otHoweHus. [Topsanok. MepPECTaHOBKHU ABYXOOBEKTOB, TPEX OOBEKTOB.
Yucna u mudpsr 1-3 [TpumeHenue npaBmiia «AKTUBHOCTh B YUEOHON JEATEIBHOCTUY» U
OIIEHKa CBOEH aKTUBHOCTH BO BpeMsipaOoThl . [lapHas u rpynmnoBas
¢dopMBbl pabOTHI ¢ YCTAaHOBKOW HA MaKCHMAJIbHBIA JIMUHBIA BKIIAJ B
COBMECTHOH JeATETbHOCTH
5 Urpa-copeBHoBanue|l 4 Pemenne yueOHO-NIPaKTHYECKUX U KUTEHCKUX 3a7adrmo Temam 14

Ne 1 mo
MPONJEHHBIM TEMaM

B I'PYIIAX, [1apax, UHAUBUIAYAIbLHO
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[Touck
3aKOHOMEPHOCTEN

lu

Yucma u uudpsr 1-5. Yucnosou
OTpE30K

AHanu3 W cpaBHEHHE OOBEKTOB,
NPU3HAKOB, 0000IIECHHE.

Pewmenne 3anau Ha nouck 3akoHoMepHocTel. [lapHas u rpynnoBas
(GopMBI paboOTHI C YCTAHOBKOM HA MAaKCHUMAIIbHBIA JIMYHBIA BKIIA]] B
COBMECTHOH neaTenbHocTU. [IpumeHeHue mpaBuil paboThl B Mape u
OLICHKA CBOEr'0 YMEHHUs 3THU IIpaBUJjla BBIIIOJIHATh

BBISBJICHUEC CYIICCTBCHHBIX

HucnoBo# 0Tpe30K

Yucna u mudpser 1-5. CpaBHEeHHE 110
KOJIN4eCTBY. PaBeHCTBO 1 HEPaBEHCTBO
yucesl. 3HaKu > U <

IIpuMeHeHHe  €OUHUYHOIO  OTPE3Ka,  YMCJIOBOIO  OTpe3Ka.
CpaBHeHHE, CII0)KEHHE W BBIYMTAHME YHMCE HA YMCIOBOM OTPE3KE,
nepe0op BapMaHTOB IPUCUYUTHIBAHUS U OTCUUTHIBAHUS.

Pemenne norn4yeckux 3agad ¢ IOMOIIBIO YHCIOBOIOOTPE3KA.
[Tapnas w rpymnmoBass ¢opmbl pabOTBI C YCTaHOBKOM Ha
MaKCHMAaJbHBId JIMYHBI BKJIAJ B COBMECTHOM JEATEIBHOCTH.
[Ipumenenue npasBuil pabOThl B Mape U OLIEHKA CBOErO0 YMEHHS 3TU
IIPaBWJIa BBINOJIHATh

YacTtb U 11€710€

lu

Uwucna u nudpst 1-6. KommoneHTsI
CJIOKEHHSI M BBIUUTAHUS.
Touku ¥ TUHUM.

PazOuenue rpynmbsl mpeaMeToB (QuUryp) Ha 4acTd MO CBOMCTBaM.
B3anMocBsI3u MEXJy YacThbiO M IIENbIM, BBIPAXKEHHE HX B PEUH.
CocTaBiieHHE TI0 PUCYHKAM YHCIIOBBIX PABCHCTB U BBIPAKCHHUM.
[Mapuas wu rpynmoBas (opmbl paboOTBl € YCTAaHOBKOW Ha
MAaKCUMQJIbHBI JIMYHBIA BKJIAJ B COBMECTHOM JI€ITEIBHOCTH.
[IpumeneHnue mpaBui paboOThl B TPYIIE U OIIEHKA CBOETO YMEHUS
9TH MPaBUIIA BEITIOIHATh

JlomaHas TMHMSL.
MHoOroyroiasHuk

14

OTtpe3ok u ero yacTu. JIomaHast TUHUS.
MHOroyroyibHuK.
UYucna v iudpsr 1-7

CocraBneHne MHOTOYTOJIBHUKOB U3 TMajloueK (TPeyroyibHUKa,
YeThIPEXYroJibHUKa U Jp.). OmnpeneneHue KOTUYECTBa CTOPOH H
BEpIIMH MHOTOYroJIbHUKA. Pemienue 3agad o coctaBieHHH GUTyp
W3 TaJo4eK. BerunMcieHue IUIMH JIOMaHbIX Ha KJIETYAaTOM CETKeE.
CpaBHeHHME [UIMH MYTH N0 MNOPAMOM W MO JIOMAaHOW JIMHUM.
[IpruMmeneHrne npoCTeNINX NPUEMOB PAa3BUTHS CBOETO BHUMAHUS U
OIIEHKA YMEHHUS UX BBINOJIHATh

10

Urpa-copeBHOBaHUE
No 2 (moxBeneHme
HUTOT'OB I10
TIPOM/ICHHBIM TEMaM )

Pemienue y‘-IC6HO—HpaKTI/I‘-ICCKI/IX U KUTEHCKHUX 3aga4 Mo TEMaM
rpymmnax, mapax, MHAMBUAyaJIbHO C UCIIOJIb30BAHHUEM CIIPABOYHUKOB
U UHTCPHET- HCTOYHHUKOB

11

Cocrasnenue
BBIPAKECHH I

lu

Bripaxkenue. Yucna u uudpsr 1-8

CocraBneHue 4YMCIOBBIX BbIpaXXEHHH MO pucyHkam. HaxoxaeHue
3HAYEHUs YHCIOBOTO BbIpaXeHUs. MojaenupoBaHue EUCTBUI,
3alaHHbBIX B Bblpa)KeHI/II/I, C IMOMOIIIBIO HpeIIMCTHBIX pI/ICYHKOB,
CXEM, YHCIOBOro oTpe3ka. [IpumeHeHne mnpocTemmx NTpUEMOB
paSBI/ITI/IH CBOCI'0 BHUMAHHUA U OIICHKA yMeHI/IH HUX BBIITOJIHATH
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12

KomMnoneHTEI
CIIOKEHUSA U
BEIUUTAHUSA

lu

Uucna u mudpser 1-9. Tabnuia croxeHus
(«TpeyroabHas»).
KoMmnoHeHTEI CII0KEHNS U BEIYATAHUS

VYcraHoBlieHHE B3aMMOCBSI3E  MEXKIY KOMIIOHEHTAMH JACUCTBUMN
CIIOKEHUSI/BBIYMTAHUSL. CpaBHeHue YHCIIOBBIX/0yKBEHHBIX
BBIpQXECHUH, BBIOOP YHAOOHOro crocoba Ha OCHOBE B3aMMOCBS3EH
MEXIY  KOMIIOHEGHTAMH  CIIOKCHHUS/BBIYUTAHHMS. CrokoitHoe
OTHOIIICHHE K HOBBIM 33JIaHUSIM, K 3aTPYJAHCHHUSIM B CBOCH y4eOHOMH
JESITEIIbHOCTH, QUKCAIUs 3aTPYAHCHHI, OIICHKA TAHHOTO YMECHHUS

13

Yacrtu puryp

Yactu puryp. Yucno 0

Pa3pe3anue u cocraBieHue (QUryp, yCTaHOBIICHHE CBSI3€H MEXIy
nenoit ¢urypoii m ee uactamu. Packpacka wacteit ¢uryp mo
3aJaHHBIM ycinoBusM. Pemenue 3amay  Ha  paspe3aHue U
cocraBienue Quryp. [Ipumenenue npasuna «TepreHne B yueOHOM
JEATCIIBHOCTH»,  NPOSBICHHE  TEPHEHHS IIPU  COBMECTHOM
JIESITEJIBHOCTH U OLIEHKA JAaHHOTO0 YMEHUS

14

PaBHbIe Gurypsi

PaBubie purypst. Yucno 0

Omnpenenenue paBHbIX (UIYp pa3HbIMU CIIOCOOAMHU (HATIO0XKEHUEM,
nepeMenieHreM, neperndanueM u ap.). Permenue 3amad Ha MOMCK
paBHbIX (uryp Ha kierdaroil Oymare. CocTtaBiaeHHe paBHBIX QUIYp
o 3aJaHHBIM YCJIOBHUSAM. ITonck m IMOCTPOCHUC <«BCPKAJIBbHBIX»
(cummerpuunbix) ¢uryp. Ilpumenenme npaBmwia «Tepnenue B
y4eOHOM NesATeNIbHOCTH», MPOSBICHUE TEPIEHUs NP COBMECTHOM
JIeSITeTIbHOCTH U OLIeHKa JAHHOTO YMEHUs

15

Hrpa-copeBHOBaHNE
Ne3

Pemenne yqyeOHO-IpaKTUYECKUX M )KUTEHCKHX 3a]a4 1o TeMaM 10—
14 B rpynmax, mnapax, HWHAMBUIYAJbHO C HCIOJB30BAHUEM
CIIPAaBOYHMKOB U UHTEPHET- HCTOYHUKOB

16

«BommeoHbIe)
udpsI

14

«Bonme6nsie» mudpel. Pumckue nudpsi.
AndaBuTHas HymMepaus

CpaBHEHHE, CJIOKEHHE W BBIYMTAHHE YHCEJ, 3allMCaHHBIX
«BOJIIEOHBIMIY», PUMCKUMH, CIaBTHCKUMHM IpamMu (C Oomopoil Ha
YUCIOBOM OTpe30K). COCTaBlIEHUE YMCIOBBIX PABEHCTB U3 CITUYEK.
CrnokoifHOE OTHOIIEHHE K HOBBIM 3aJaHMsIM, K 3aTPyJIHEHHUSIM B
CcBOE y4yeOHOH JesATeNnbHOCTH, (PUKcalUs 3aTpyJHEHUH, OLIEHKa
JTAHHOTO yMeHus. Bepa B ce0s1, moMcK BeIXoJa

17

3amaua u ee
3JIIEMEHTEI

14

3agada. Pemenne 3a1a4 Ha HaX0KIEHUE
YacTH M LIEJIOTO.
B3anmuo oOpatHeie 3a1auun

Onpenenennie CTPYKTYPHBIX 2JIEMEHTOB 3aauu. [IoMCK JIOrn4eckux
OIMOOK B YCIIOBUM 3ajay. PemieHue 3amad Ha 4YacTH M 1IEJIOE,
COCTaBJIEHUE K HUM CXEM M BBIPAXKEHUU.

CriokoilHOE€ OTHOIIEHHE K HOBBIM 3a/JlaHusIM, K 3aTpyJHEHUSIM B
CBOE y4yeOHOH JesTeNnbHOCTH, (PUKcallUs 3aTpyJHEHUH, OLIEeHKa
JAHHOTO yMeHusi Bepa B ce0s1, mOMCK BBIXOAA

18

PasnocrHoe
CpaBHEHUE

lu

CpaBHeHue uncen. 3aaui Ha CPaBHEHUE

PaGora ¢ mnpeaMETHBIMH MOAENSMH PA3HOCTHOTO CpaBHEHUS
(monockamMu-oTpe3kaMu). YTEHHE U COCTaBJIEHUE CXEM K TPEM TUIlaM
3aJ1a4 Ha Pa3HOCTHOECPABHEHUE, UX PEIICHUE.
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CrokoifHOe OTHOIIEHHE K HOBBIM 3aJJaHUsIM,

K 3aTpyJHEHUSM B CBOCH Y4eOHOH JeATeNbHOCTH, (HUKCAIUS
3aTpyJHEHUH, OICHKa JaHHOro yMmeHHs. Bepa B cebs, momck
BBIX0J1a

19

[TepeGop BapraHTOB

Pemenue 3amau

[Tepe©op BapraHTOB B IIpUMepax Ha MOUCK HEM3BECTHBIX3HAKOB + 1 —.
[TepeGop BapuaHTOB MpU PELICHUU JIOTHUYECKHUX 3a1ad. [IpumeHeHne
MPOCTEHIINX MPaBUI 3J0POBbsI B YUEOHOM NEATEIBHOCTH U OLIEHKA
YMEHHUS UXBBINOJIHATh

20

Hrpa-copeBHOBaHME
Neq

Pemenne yqyeOHO-IPAaKTUYECKUX M )KUTEUCKUX 3a]a4 10 TeMaM 16—
19 B rpynmax, mnapax, HWHIMBUAYAIbHO C HCIOJIB30BAHUEM
CIIPABOYHHKOB M MHTEPHET- HICTOYHHKOB

21

I/I3MepeHHe BCIIMYHNH

lu

Benuuuner. /[muaa. Macca O0bem
(BMECTUMOCTb)

W3mepenue JUTMHBI, Macchl, 00beMa (BMECTUMOCTH). Y CTaHOBJICHHE
3aBUCUMOCTH pE3yJibTaTa M3MEPEHUS OT BEIUYMHBI MEPKH. 3aIruch
pe3ynbTara HW3MEpPEeHUsl C YKa3aHHeM HCIOJB3YEeMOM  MEepKH
(uMeHOBaHHBIE yuclia). Perenne Toruyeckux 3ai1a4d Ha U3MEPEHHE U
cpaBHeHue BenuuuH. OrmnpeneneHue Head MPOOHOro yueOHOTro
JNCUCTBHS, (PUKCUPOBAHWE WHAWBUAYAIBHOTO 3aTPYIHCHUS BO
BHEIITHEW peur M OIleHKa JaHHOro ymeHus. Bepa B ce0s, mouck
BBIXOJIa

22

CBOMCTBa BETUYNH

lu

CaolicTBa BeIMYMH (IIMHA, Macca, 00beM
(BMECTHMOCTH))

HccnenoBanue CBOMCTB BETMUMH, UX 3aMUCh C MOMOIIBIO OYKBEHHBIX
PaBEHCTB U HEPABEHCTB. PelieHne Tornyeckux 3aad Ha CpaBHEHUE U
VIIOPSAAOYMBaHKE BEIMYMH C OMOPON HAa UX CBOWCTBA U rpadudecKkue
Mozienu (YUCIIOBOM Jiyd, cxembl). OmpeneneHue 1ead MmpoOHOTo
yueOHOTO IeHCTBUS, (UKCUPOBAHUE MHIUBUYAILHOTO 3aTPYIHEHHUS
BO BHEIIIHEH peud M OlleHKa JaHHoro ymeHus .Bepa B cebs, mouck
BBIX0JIa

23

YpaBHeHus

14

YpaBHeHue

Perienue mpocThIX ypaBHEHUH Ha OCHOBE MOjIEJiel (BEChl, YMCIOBOM
OTpe30K, cxeMbl). COCTaBIEHNE U PELLIEHNE YPABHEHUM 110 PUCYHKaM.
Pemenve ypaBHeHMiI B HecTaHIapTHOW ¢GopMe (C  «MEITKaMmu,
JUHUAMU U 1p.). KoMMeHTHpoBaHue pelieHus ypaBHEHUA. AHain3
CUTyalldd IpU  BO3HUKHOBEHHWU  3aTpylHEHHA (BbIXOA B
IPOCTPaHCTBO peduieKcHr) M OIeHKa JaHHOro yMmeHus . Bepa B
ce0s1, TIONCK BBIXO/a

24

Tabmuret

lu

Enunwnie! cuera. Yucio 10

HabnroneHrne 3akOHOMEPHOCTEH B CTPOKAaX, CTONOIAX, JUAroHassxX
TaOnuIel. Perenue 3a1ad Ha MMOMCK 3aKOHOMEPHOCTEH B TaOIHIIaX,
JIOTUYECKHE pacCcyKIeHus. BriiBmkKeHHe W 00OCHOBAaHHE THIIOTE3.
AHanmu3 CUTyalluM TIpW BO3HWKHOBEHUHW 3aTPYyAHCHHS (BBIXOA B
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MIPOCTPAHCTBO pedIEKCUN) U OIIEHKA JAHHOTO YMEHUs

25

Hrpa-copeBHOBaHUE
Ne 5

Pemenve yd4eOHO-TIPAKTUYECKUX U KUTEHCKUX 3aJad MO0 TeMaMm B
rpyImmnax, napax, MHIMBUAYyaJIbHO CHUCIOJIB30BAHUEM CIIPAaBOYHUKOB
Y UHTEPHET- UICTOYHUKOB

26

CocraBHEIE 3aJa4dn

Pemenne cocTaBHBIX 3aaa4

IToctpoeHne cxeM K COCTaBHbIM 3ajadaM. Bbibop anroputma
pelleHus 3aJayd Ha OCHOBE e¢ aHaiuu3a. Pemenuwe 3amad 1o
QITOPUTMY, KOMMEHTUPOBAHUE pelICHUsA. BbIsgBIEeHUE NPUYUHBL
3aTpyJHEHUsS] B y4eOHOM NeATeNbHOCTH ([UIsl COCTaBHBIX 3a/ay Ha
YaCTH MIIEJ0€) U OL[EHKA IaHHOT'0 YMEHUS

27

Jlornueckue 3amaun

Heummetp. Yucna no 20

Pemenne  3amad,  TpeOyromMX  OpraHW3alMd  JIOTHYECKUX
paccyxaeHuid. AHanmu3 3a7ad, IMOCTPOCHHE CXEM M PHUCYHKOB
(Mogmenel) K 3ajayaM, BBIIBMKEHHME M OOOCHOBAaHUE TMIIOTES.
Pemenne 3amay Ha pyKOMOXaTHsl Kak MPOIMEAECBTHKA H3y4eHUs
rpadoB. IIpoBepka cBoell pabOTHI MO OOpa3iy M OIEHKA JAaHHOTO
YMEHHUSI

28

Jlornueckue 3a1aun

Heummetp. Yncna no 20

Pemenne  3amad, TpeOyromUX  OpraHU3aIlMU  JOTHYECKUX
paccyxJIeHui. AHanu3 3aJay, IMOCTPOCHHE CXEM M PHUCYHKOB
(Momeneit) k 3amavyaM, BBIIBHKEHHE U OOOCHOBAaHUE THUIOTES.
Pemenne 3amay Ha pyKOMOXaTHsl KaK MPOIMEACBTHKA H3y4eHUS
rpados. [IpoBepka cBoeli paboThl MO 00pa3ily U OIEHKA TaHHOTO
YMEHHUSI

29

Tanrpam

14

Hymepanwst, cpaBHeHue, ClI0KEHNE U
BbIYMTAaHUE/IBY3HAYHBIX YU CEIl

AHanu3, cpaBHeHUe (QuUryp, cocTaBieHHe (Uryp U3 yacTeu
TaHrpama (mo oOpasiy, 1mo coOCTBEHHOMY 3ambiciy). IIpoBepka
cBOel paboThI 10 00pa3Ily M OIIEHKA JAHHOTO YMEHHUSI

30

3a/1a4n-OBYIIKH

Clo’keHHe ¥ BBIYUTAHUE YUCEIT C
MIEPEXO0/IOM Uepe3 IECATOK

Pemenne  3amau c HENOJHBIMU M HEKOPPEKTHBIMU
dbopmynupoBkamu. PenieHrne HecTaHAApTHBIX 3adad, TPEeOYOIIMX
BHHUMaHUs. AHaJINU3 yCJIOBHsI, yCTpaHeHuenporusopeunii. [Iposepka
pemienus. [Ilpumenenne mnpaBuia «YectHocTh B yueOHOMU
JIEATEIIbHOCTHY, IPOSBICHUE YECTHOCTH IIPU IPOBEPKE CBOEHU
paboTHI U OLIEHWBAaHUE IAHHOTO YMEHUs

31

3a/1a4M-JIOBYILIKH

CnoxeHne ¥ BEIYUTAHHE YHCEI C
IEPEX0A0M UCPE3 NCCATOK

Pemenne  3amau C HEMOJHBIMM U HEKOPPEKTHBIMH
dopmynupoBkamu. Pemienue HecTaHIAPTHBIX 334a4, TPEOYIOIIHX
BHUMaHMs. AHAJIU3 YCJIOBUA, YCTpaHeHUuenpoTuBopeunii. [IpoBepka
pemenns. [lpumenenue mpaBuna «YecTHOCT B y4eOHOM
JEATEIbHOCTHY», TPOSBICHUE YECTHOCTH IIPU MPOBEPKE CBOEU
paloThI ¥ OLIEHUBAHKE TAHHOTO YMEHUS
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32 IlonBenenue utoros |1 u [IpencraBnenne «IOOMMBIX» 3adad 1O BceM TeMaM. PaGora B
roja rpynnax, mnapax; Tearpanu3auus. I[lpumeHeHue — mpaBumiia
«J1o0poxenareabHOCThB YUeOHOM NeSTEIbHOCTHY, IPOSBICHHE
N0OpO’KENaTeNbHOCTH IPU pabOTe B TPYIIAX U Mapax WOLECHUBAHNE
JTAHHOTO YMEHHS
33 PezepBHblil ypok lg
2 Kjacc
(1 g B HEmemto, Bcero 34 u)
Ne Tema 3ansiTus, KoJIM4ec | YuyeOHOe coJepikaHue XapakTepucTHKA 1eITeJbHOCTH 00y4aroIuxcs.
3aHs TBO (onopHbIe TeMbl yyeOHUKA MaTEMaTHKH Metoabl 1 (popMbI OPraHu3aluu 00y4eHust
THS 4acos
1 [enouku lu Lenouku. Touka. [Ipsimast u kpuBas Pacnio3naBanue 1 KOHCTPYUPOBAHUE IIEMOYEK U3 CBA3AHHBIX
nunun. [lepecekaromuecs u MeXIy co00ii rreMeHTOoB (duryp, OykB, uucen).
NapaJuleJIbHBIE IPSIMBIE [TpeoOpa3oBaHue LEMOYEK.
[Tpumenenue npasuiia «JI10003HaTENBHOCTD B yUeOHOM
JeSITeTLHOCTH U OLIEHKA CBOEH JIF0003HATEIBHOCTH BO BpEMsI
paboThHI
2 [TepecranoBkn lu CrnoxeHue ¥ BBIYUTAaHHUE JBY3HAUYHBIX ITpaBuio nepedopa BapuanToB. IlepeOop Bcex BapuaHTOB
yucen B CTOJIOUK (0€3 mepexoa uepes MEePECTAaHOBKHU JIBYX U TpeX 00BheKTOB. [lepecTaHoBku ¢
pas3psin; LeIoe — KpYIJIOe YnCo). OTrpaHUYEHUSIMHU.
CrnosxeHue ¥ BBIYUTaHUE MO YaCTSIM [Tpumenenue npasuiia «JI10003HaTENLHOCTD B yUeOHOM
JeSITeTLHOCTH» U OLIEHKA CBOEH JIF0003HATEIBHOCTH BO BpEMSI
paboTHI
3 3amaun lq CrnosxeHue M BelYMTaHUE ABY3HauHbIX | KoHcTpyupoBanue u3 manodek (crnuyek) GUIyp U YUCIOBBIX
C MaJIOYKaMH qucen (C mepexoJoM uepe3 paspsin) paBeHcTB. [Ipumenenune mnpaBuia «JI0003HATENBHOCTh B
y4eOHON AESATEIHPHOCTH» M OIEHKAa CBOCH JH0003HATEIHLHOCTH
BO BpeMsi pabOThI
4 lq [IpueMbl yCTHBIX BBIUMCICHUN [IpuMeHeHne MpUeMOB YIPOILEHUSI YCTHOTO cyeTa (CI0XKEHHeE,

beicTphIii cuer

BBIYMTAHKE) C TIOMOIIIO JIOTIOJHEHUS 10 KPYTJIOTo YKCia, CBSI3er
MEXly KOMIIOHEHTaMH U PE3yJIbTaTaMH CIIOKEHHS Y BEIYUTAHUSL.
[TpuMeHeHue anropuT™Ma caMONPOBEPKH 10 MTOAPOOHOMY 00pasIly
OLICHUBAHUE JaHHOTO YMCHUSI

31



Urpa-
COpPEBHOBAHHE

No 1 (moxBenenue
WUTOTOB I10 TEMaM )

1lua

Pemenne yaeOHO-TIPaKTHYECKUX M )KUTEHCKUX 3aa4 1o Temam 14
B TpyInax, napax, HHAUBUAyaabHO. [lapHas u rpynmnoBas GopMel
paboThI C yCTAHOBKOM Ha MaKCUMaJIbHBIN JTMYHBIN BKIIA]] B
COBMECTHOH JIeATeNIbHOCTH. BrInonHeHne npasui padboTsl B
IpynIax v OLlEHUBAHUE JAHHOTO YMEHUs

Ncuesnysiue
3HaKH

Cortns. Mertp. JlelicTBus ¢ eMHUIIAMEI
JUTAHBI

[TpumeHeHne TprueMOB BOCCTAaHOBICHUS LU(P, CKOOOK, 3HAKOB
apu(MEeTHUECKUX ICHCTBUI IIPH CPAaBHECHHH, CIIOKECHHU H
BbIYUTAHUHW YUCCII U BCJIMYUH; JIOTUICCKHUC PACCYIKICHU.
[TprMeHeHHe aJropuTMa cCaMOIPOBEPKH 110 TOAPOOHOMY 00pasiy u
OLCHMBAHWEC JAHHOI'0 YMCHUA

KTto «mumuuniing?

lyg

Crnoxenune TPCX3HAYHBIX YHUCECII

TpeHnpoBKa MBICTHTEIIFHBIX ONEPAIMii: aHAIN3, CPABHEHHE,
o0o0mienue, knaccudukanus. Jloruaeckue paccyxaeHus,
BBIJIBIDKCHUE TUIIOTE3 U UX 00ocHOBaHMeE. [IprMeHeHne npaBmia
«Kak co3gare pabodyee HaCTpOESHUE» M OIICHKA JAHHOTO YMEHUs

[Topsimok

1lua

CrnosxeHune Tpex3HayHbIX YUCEl

Pacnionoxenrne oObEKTOB B 33JaHHOM HOpsAKE (BO3pacTaHus,
yObiBaHus). CocTaBlieHHE HA YUCIOBOM JIyde MoJielieit
yYHnopsaaouUruBaHUA O6’I)GKTOB, JJOTMYECKUC

pacCcyXIeHHUs.

[IpumMeHeHue anropuT™Ma caMonpoOBEPKHU MO MOApoOHOMY 00pasity,
OIpECACIICHUEC MECTA U IPUYHHBI OIHI/I6KI/I, OLICHHUBAHUE JaHHOI'O
YMEHHUS

Kpacora
MaTeMaTUKH

1lua

Brerautanue TPEX3HAYHBIX YHUCCII

Haxoxaenne MmaTeMaTHuecKux 0ObEKTOB B OKPYXKAIOIIEM MUPE.
CocraBneHue y30poB U MepeHoc PUryp, MOCTPOCHUE HUMMETPHUUHBIX
00BbekTOB. Pemenue 3agau «Marudeckuii kBaapat». [Ipumenenue
npaBuiia «JIr0003HATENIBHOCTH B YU€OHOM ACSATEIHHOCTHY U OLICHKA
CBOEH 10003HATENLHOCTH BO BpeMs paboThI

10

Urpa-
COpPEBHOBaHHE
No 2

(moaBeneHue
WUTOTOB I10 TEMaM)

1y

Pemenne yaeOHO-TIPAaKTUYECKUX M )KUTEHCKUX 3a71a4 [0 TeMaM B
rpynmax, napax, MHIuBUAyalbHo. [lapHas u rpynmnoBast GopMbI
paboTHI C YCTAHOBKOW Ha MaKCUMAaJIbHBIN JIMYHBIN BKJIA]] B
COBMECTHOH

NesTeTLHOCTH. BrimomHenne mpaBui paboThl B TpyIax u
OLICHUBAHUE JTAHHOTO YMEHHUS

11

Touku u TMHUK HA
IJIOCKOCTH

1y

Oneparuu. OOpaTHBIE OTIEPAIIUH.
AnropurM. IIpsmast. JIyd. Otpe3ok

N3o00paxeHne ToOueKk W JMHUK (MPSAMOM U KPHUBOM, 3aMKHYTOH H
He3aMKHYTOI). Pacmo3nHaBanue u u300pakeHHE NpPSAMOM, Jyda,
OTpe3Ka, MEePECEKAIONNXCA U NMapaJlIeNIbHBIX NpsaMbIX. [locTpoenue
TOYEK W JHUHUHA Ha Kieryaroil Oymare. OOBomka ¢uryp,
IPOKJIAJbIBAHUE MapIIPYTOB, WIrpbl- JabupuHThl. CrokolHOe
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OTHOILIEHHE K HOBBIM 3aJ[aHUSAM, K 3aTPYAHEHUSIM B CBOEH ydeOHOMH
nesitenbHOCTH. Dukcanus U GOpMYIHPOBKA 3aTPYIHEHUH, OIICHKA
JAHHOI'O YMECHUSA

12 [TepumeTtp lu Jnuna nomanoi. [lepumetp Pacno3naBanue JIOMaHOW JMHUU M MHOTOYroJibHUKa. BbluucieHnue
MHOT'OYTOJIbHUKA MHOTOyTOJIbHUKA. BbipaxeHusl. JUIMHBI JIOMAaHOW M TMepuUMeTpa MHOTroyrojibHUKOB. I[Ipumenenue
[Topsok AeicTBUIA B BEIPAKEHUSIX npasuia «Kak co3zgath pabodee HACTpOEHHE» M OICHKA JTaHHOTO
yYMEHUS
13 AJITOpUTMBI lu VYromn. IIpsimoit yron Pacnio3naBanue omepaiuu, ee o0bekTa U pesyibrata. I[locTpoeHue
oOpaTHO# omepanuu, airoputMma. BbIoNHEHHE JIEHCTBUNA 1O
anroputMy (B TOM 4Hclie BbluMCleHUi). Permenune 3amau «apo
3aJlyMaHHoe u4ucio». llpumeHeHue mnpaBuil poyie «aBTOpa» W
«TOHUMAIOIIET0» MPH KOMMYHHKAIUU B Y4EOHOH JIesTeNbHOCTH;
(dbopMyJIMpOBaHHE BONPOCOB HA TIOHMMaHUE H  YTOYHCHHUEC;
OIICHUBAHHE YMEHUS BECTH KOMMYHHUKAIIHIO
14 CaoiicTBa lua CBoiicTBa cioxeHus. Berauranue MoaenupoBaHue CBOMCTB CJIOAKEHUS M BBIYUTAHUS C IOMOILBIO
CIIOKEHHUS U CYMMBI U3 uncia. Berauranue yrcna U3 | OTPE3KOB, UX 3aMUCh B BUIe OYKBEHHBIX paBeHCTB. Mcnonas3oBanue
BBIYUTAHUS CYMMBI OYKBEHHBIX PABEHCTB JJisi 000CHOBaHUs cyxaeHui. [I[pumenenmne
CBOMCTB CJIO’K€HMSI M BBIYMTAHUS JIJIS1 YIIPOILIEHUS BBIPAXKEHUN U
panMoHANBHBIX BbIuKciIeHn. CIIOKOWHOE OTHOIIIEHNE K HOBBIM
3aJJaHUsIM, K 3aTPYAHEHUSIM B CBOEH y4eOHOH eaTeabHOCTH,
¢bukcamus U GOpPMYITUPOBKA 3aTPYAHEHHH, OLIEHKA TAaHHOTO YMEHUS
15 Urpa- lu Pemenne yuyeOHO-MPaKTUUECKUX U KUTEHCKUX 3a7ad MO TeMaM B
COpEBHOBaHUE rpynmnax, napax, WHAuBUAyanbHO. [lapHas u rpymnmoBas (HopMbI
Ne 3 paboThl € YCTAaHOBKOW Ha MaKCHUMAalbHBIM IUYHBIA BKIad B
(monBeneHue COBMECTHOM JCSATENPHOCTU. BpITONIHEHHE TmpaBui pabOTHl B
UTOTOB [0 TEMaM) rpymmax
Y OIICHUBAHUE JTAHHOTO YMECHUS
16 [1nockue u lu [IpssimoyronsHuk. KBagpar. [1nomans Pacno3naBanue minockux u OOBEMHBIX (DUTYp B OKpYXKArOIIeM
MIPOCTPAHCTBEHHBI ¢duryp. [IpsMoyronpHBIHA mupe. Paspezanue, cocraBiieHHe, TEpeceYeHHe IUIOCKUX (uryp,
e purypst napajuieJenumne;y MOCTPOEHUE Ha KIJIETYATON CETKe, ONpeleNieHWe MX IUIOAIu U

IepuMeTpa, PaBeHCTBA W HepaBeHCTBA. (O003HaueHUE YIJIOB HU
onpeneleHne uX BHUAOB (TMPSAMOH, OCTPBIH, TYHOW) C MOMOILBIO
YrOJIbHUKA. BpIsBICHHE CBOWCTB MNpPSAMOYrOJIbHUKAa M KBaJpara,
BBIUUCIICHHE UX TUTomaae no gopmynam. Beruucienue miomaaei
COCTaBHBIX IUIOCKUX (uUryp. BeisiBieHHE CBONCTB MPSIMOYTOJIBHOIO
napajjenenunena 1 Kyda, mocTpoeHre UX Pa3BepTOK U MOAETCH,
BbIUHUCIIEHHE 00BEMA U IIOIIA/IU IOBEPXHOCTH.

33



HpI/IMeHeHI/Ie e «aBTOpa» u

YMEHHUSI

IIOHHMMAromero» Ipu
KOMMYHUKAIIUN B y‘IGGHOfI JACATCIIBHOCTH M OLUCHHBAHHC JaHHOIO

17

CexpeTsl
YHCIIOBOTO JTy4ya

YMHOkeHue. KOMIIOHEHThl YMHOXKEHHUS.
[Inomanp NpsAMOYroNbHUKA.
YMHOxeHue Ha 0 u Ha 1

[IpuMeHeHne HarJISIAHBIX MOJIEICH YMHOXEHHUS B BUJIE YHUCIOBOTO
ny4da. BeiBelleHre 4acTHBIX ciiydyaeB YMHOKeHHsi ¢ O u 1.
Pacno3naBanue 4eTHBIX M HEUETHBIX uncen. [Ipumenenue npasui
poJieii «aBTOpa» U «IIOHUMAIOILIET0» MPU KOMMYHHUKAIIUH B
yueOHOIl 1essTenbHOCTH, (HOPMYIHPOBAHKE BOIIPOCOB HA
MOHMMAaHHUE U YyTOUHEHHUE, OLIEHUBAHNUE YMEHUS BECTH
KOMMYHHUKAIUIO

18

Taomuuet

lyg

Tabnuna ymuosxxenus. Tabnuma
YMHOKEHUS Ha 2

AHanu3 Tabmuil, mouck nHGOpPMaIUH, BbISBICHUE
3aKOHOMEPHOCTEH U BhIpakeHUE UX B peun. CocTaBlieHUE
Ta0JINLI.

[TocTanoBka 1enu cBoel yueOHOI 1eSITeIbHOCTH, BEIOOP CPEICTB
ee IOCTHKEHUS, OIIEHUBAHUE TAaHHOTO YMEHHS

19

YMHOXEHNE U
JeJIeHue

lyg

Jenenune. KoMIIOHEHTHI A€TICHUS.
Henenne c O u 1.
CBs13b MEXy YMHOKEHHUEM U
JIeTICHUEM

BrlsiBIIeHHE B3aUMOCBS3€H MEXAY YMHOKEHUEM U JIETICHUEM, UX
OyYKBECHHAs 3aIKUCh U TpadudecKasi MOJENb (IPSIMOYTOJIBHHK ).
BriBenienne yacTHbIX ciaydaes feneHus ¢ 0 u 1. Pacno3naBanue
JIEIUTENEeH U KPaTHBIX.

BrisiBneHne B3auMOCBSI3€i MEXAy KOMIIOHEHTaAMU JE€HCTBUI

YMHO)KeHI/ISI/I[eJ'IeHI/ISI, HUX TPUMCHCHUC IJIsI CPABHCHUA BI:Ipa)KCHI/II\/’I.

[TocTanoBKa 11e7M CBOEH y4eOHOM NeATeIbHOCTH, BEIOOP CPEICTB
€€ JIOCTUKEHUS, OIICHUBAHNUE JAHHOTO YMEHHMS

20

[TepeGop
BApUaHTOB

1lua

Buner nenenus. Tabnuna yMHOKEHUS
Ha 3

[TepeGop BapraHTOB Ha OCHOBE MPOOHOTO ICHUCTBUS.
Cucremarnueckuit nepedop BapuanToB (1o npasuiy). [lepedop
BapHAHTOB C BBEJCHUEM OrpaHu4eHUil. DUKcaIUs pe3ynbprara
y4eOHOM e TEIIbHOCTH Ha YPOKE, HCITOJIb30BAHKE ITAIOHA JIJIS
000CHOBaHHUS IPABUIILHOCTH BBITIOJIHEHUSI y4eOHOTO 3a/IaHuUs U
CaMOOIICHKA ATUX YMEHUI

21

Urpa-
COpEBHOBaHHUE
Ne 4
(monBeneHue
UTOTOB [0 TEMaM)

1lua

Pemenue yueOHO-IpaKTHUECKUX U )KUTEHCKHX 3a/1a4 110 TeMaM B
rpynmnax, napax, “HIuBuAyanbHo. [lapHas u rpymnmnoBast GopMbl
paboThI ¢ yCTAaHOBKOM Ha MaKCUMAaJIbHBIN JINYHBIHM BKJIAJ B
COBMECTHOM jesTenbHocTU. [IprMenenune npaBui paboThl B
IpyIIIEe, POJIEH «aBTOpa» U «IIOHUMAIOLIEr0» IIPY KOMMYHUKALIMH,
OLICHMBAHKME YMCHMSI BECTH KOMMYHHMKAIUIO

22

3a/1aun-JI0BYIIKH

Tabnuna ymHoxeHus Ha 3. Busl yriios

Pemrenue 3a1au ¢ HEMOJIHBIMU U HEKOPPEKTHBIMHU
(dhopMyIMpoOBKaMHU, 33/1a4 Ha BHUMaHHE. Y CTpaHEHNE MHUMBIX
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MIPOTUBOPEUUH.
[Tpumenenne npasuia «Kak cozgats pabouee HACTPOCHUEY U
OLICHKA JAHHOT'O YMECHMSI

23

YpaBHeHus

VYpaBHeHus. Pemienue ypaBHeHuUN.
Tabnuia yMHOXKEHUS Ha 4.
ITopsinok neHCTBUM B BBIPAKEHUSX

Wnmroctparyst B3aMMOCBSI3H MEXKTY YMHOKEHHUEM U JICTICHHEM Ha
MOJIEJIH NMPSMOYTOJIbHUKA. VcToap30BaHIE aNTOPUTMA PEILICHUS
MPOCTBIX YPAaBHEHHI Ha YMHOKCHHE U JCJICHUE Ha OCHOBE ATHX
Mozenel. [IpoBepka pemenus. [Ilpumenenne ainropurma
CaMOIIPOBEPKH I10 TIOJPOOHOMY 00pasily, OnpeeCHIe MeCTa 1
MPUYMHBI OIIUOKH,

OIICHUBAHKE TAHHOTO YMCHWS

24

Jlornueckue
3a7a4u

lyg

Tabnuma ymMHOXKEHUS Ha 5.
VYBenuueHue (yMEHbIICHNE) B
HECKOJIBKO pa3

TpeHupoBKa MBICTUTEIBHBIX ONEPALIHii, TOTHYECKOTO
MBIIJIEHUS, OTBIT JOKA3aTEIbHbIX paccykaeHui. [loctpoenue
Mojiesiel (pUCYHKOB, cxeM, TabmuIl, rpadoB) HeCTaHJAPTHBIX
3aja4. AHaM3 337124, BBIIBIKEHUE H 00OOCHOBAHHE THIIOTE3.
[Tpumenenue npasuia «lleneycrpemiieHHOCTh B yueOHOM
IEITEILHOCTHY» U OLICHKA CBOEH

1[EJICYCTPEMIICHHOCTH B MpoIlecce YueOHOU JAesITeIbHOCTH

25

3amaun Ha
CpaBHEHUE

«HA» U B ...
pas3»

1lua

Tabnuna ymHoxxeHus Ha 6. KpaTHoe
CpaBHEHHUE

Pemenne 3a1a4 Ha pa3HOCTHOE M KPaTHOE CPaBHEHUE C ONIOPOU Ha
CXEMBI, HaIIsIIHbIE WiuTIocTpauu. OnpeneneHue cXoacTBa U
pasnuuus 3a/1a4 JaHHOro Buaa. [IpuMeHnenne npasuiia
«lleneycTpeMI€HHOCTb B yU€OHOM NeATETbHOCTH» U OLIeHKa
CBOEH 11€JIeyCTPEMIIEHHOCTH BO BpeMs pabOThl

26

Kpacora
MaTeMaTUKU

1y

Tabnuna ymHoxxenus Ha 7, 8, 9.
OxpyxxHOCTb. ThIicAUYa

HaGnronenue kpacoTbl MaTeMaTUUECKUX OOBEKTOB B
OKpY’KaIoIIeM MUpE (3epKajibHasi CHMMETPHsI, IEPEHOC).
[TocTpoeHne cuMMETpUYHBIX QUTYP, Y30POB U3 OKPYKHOCTEH ¢
MIOMOUIBIO IUPKYJIS. 3HAKOMCTBO C PSIIOM U CIIUPAJIBIO
®uboHauyM, HAXOKACHHUE UX B OKPYXKAIOLIEM MHpE.
[Tpumenenue npasuia «J10603HaTENFHOCT B YUeOHOM
JESITEIbHOCTH» M OLIEHKa CBOEH JII0003HATEIbHOCTH B yUeOHOU
JIEeATEIIbHOCTH

27

Urpa-
COpPEBHOBaHHE
No 5
(monBeneHune
HUTOTOB I10 TEMaM)

1y

Pemenne yaeOHO-TIPaKTHYECKUX M JKUTEUCKUX 3a7a4 1Mo Temam 2226

B TpyMIax, napax, MHAUBUAYyaIbHO. [lapHas u rpynmnoBas ¢hopMbl
paboTHI C YCTAHOBKOW Ha MaKCUMAaJIbHBIN JIMYHBIN BKJIA] B

COBMECTHOH zesTenbHOCTH. [IprMeneHne nmpaBui paboThl B IpyIIIe,

poseit
«aBTOpa» U «ITIOHUMAIOILIETO» MPU KOMMYHUKALIMH, IPUMEHEHHE
MIPUEMOB MMOHNUMaHUsI cobeceTHIKa 6e3 CJI0B, OIIEHUBAaHUE YMEHUS
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BE€CTHU KOMMYHUKaIIUIO (Ha OCHOBC ITPUMCHCHUA 3TaJ'IOHOB)

28

YucioBbie
3aKOHOMEPHOCTHU U
pedychI

O0beM. YMHOXKeHHE U AeneHue Ha 10 u
Ha 100.
CBolicTBa yMHOXKEHHUS

BeisiBIieHHE 3aKOHOMEPHOCTEW B IOCTPOCHUHN YHCIIOBBIX PSIOB,
MIOMCK MPOMYIIEHHbIX Yncen. Pemenne uncnoBeix peOycos.
BoccranoBnenne B 4nciIoBbIX pedycax mudp, 0603HaueHHBIX
oykBamu. [Ipumenenue npasmia «CaMOCTOSITENBHOCTD B y4eOHOM
JESITETLHOCTH U OLIEHKA CBOCH CAMOCTOSITEILHOCTH BO BpeMs
paboTHI

29

Bripaxenus

1lua

YMHOXKEHUE U ACJICHUC KPYTJIbIX YHUCCII

CocraBieHne OyKBEHHBIX BBIPQKEHUH K 3a/1a4aM C TIOMOIIBIO
rpapuueckux Mozenei. Haxoxnenue 3HaueHuss GyKBEHHOTO
BeIpakeHMs. [lopsanok aeicTBuii B BelpaxkeHUsaX. [I[pumMeHenue
npaBuia «CaMOCTOATENIBHOCTD B Y4€OHOM 1eATEIbHOCTUY U
OLICHKA CBOEH CaMOCTOSITEIbBHOCTH BO BpeMsI paOOThI

30

TekcToBbIe 3agaun

lyg

YMHOKEHUE U JEJIEHUE CYMMbI Ha
YHCIIO.
BuerabnnyHoe yMHOXKEHHE U JeNICHUE.
Equnanitel [IuHb

[Toctpoenue cxem k cocTaBHBIM 3as1adaM. [locTpoeHue pa3HbIx
Croco0O0B PEIICHH 33]Ja4l Ha OCHOBE €€ aHaJIn3a, COCTABJICHHE
IJIaHa pelleHus 3aaud. Pelenure 3aiay no miany,
KOMMEHTHpOBaHue perieHusi. CpaBHEHHE TEKCTOBBIX 3aj1ay,
BBIIBJICHUE CXOJCTBA U pa3nuuus. [I[puMeHeHne anroputmMon
aHain3a 00bEKTa M CPAaBHEHHS JIBYX OOBEKTOB M OIEHUBAHHUE
JJAHHBIX YMEHUU

31

Jlenenue ¢
OCTaTKOM

1y

Henenue ¢ ocratkom. OnpeeneHue
BPEMEHH I10 YaCaM.
Mepb! BpeMeHHU: CyTKH, Yac, MUHYTa

Cucremaru3zaius MPUEeMOB BHETAOIUIHOTO YMHOKEHUS M JICTICHHUSL.
Jlenenue ¢ 0OCTaTKOM Ha OCHOBE rpauuecKux Mojesen (Ha
YHCIIOBOM JIy4e, Ha cxeme). JleneHne ¢ ocTaTKoM Ha OCHOBE
BBIYUCIIUTENLHOTO AJITOpUTMA. Pellienne npakTHUecKux 3aaad Ha
nenenue ¢ octatkom. [Ipumenenue npasun LleneyctpeMiaeHHOCTh B
yueOHOil esTenbHOCTH» U «CaMOCTOATENbHOCTD B y4eOHOM
JISSITETTHHOCTH M OIICHWBAHKE JJAHHBIX KA4eCTB BO BpeMsl paOOTHI

32

Hepeso
BO3MOXKHOCTEH

1lua

3aZ[aHI/IC JJIs1 CMEKaJIMCThIX

[Tpumenenue nepeBa BO3MOKHOCTEH (rpada) kak cocoda
CHCTEMaTHYECKOTO Tiepebopa BapuaHTOB. [[puMeHeHne mpaBut
«LleneycTpeMIeHHOCTb B yUeOHOM  IESATETBHOCTHY U
«CaMOCTOSITEIBHOCTh B YYC€OHOU JIEATETLHOCTHY U OIICHUBAHHE
JTAHHBIX Ka4eCTB BO BpeMs pabOThI

33

Urpa-
COpPEBHOBAHHE
Ne 6
(monBeneHune
HUTOTOB T10 TEMaM)

1y

Pemenre yaeOHO-TIPaKTHIECKUX M )KUTEHCKUX 3a7a4 110 TEMaM B
rpymmnax, napax, HHIuBUAyaiasHo. [lapHas u rpynmnoas (Gopmbl
paboThI, pUKCAIHS TTOJOKUTEIbHBIX KAYECTB YUaCTHUKOB
KOMaHIbI

C YCTAHOBKOM HAa MAKCUMAaJIbHBIN BKJIaJ KaXKI0TO B
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COBMECTHOM AesaTenbHOCTU. [IpuMenenune nmpaBui
KOMMYHHUKAIIMU TIPU TPYNIOBONH  padoTe
34 ITonBenenue lu [IpencraBnenue «10OMMBIX» 3a/1a4 110 BceM TemaM. CocTaBieHue
WUTOTOB rojia cOOpHHKa «TIOOMMBIX» 3a71a4 3a 2 ki1acc. Pabora B rpynmnax, napax;
TeaTpain3anus.
CucremaTtn3anus CBOMX JOCTUKEHUM, BBISIBICHHE CBOUX
3aTpyAHCHUH, MJIAHUPOBAHUE CITIOCOOOB UX TPEOI0JICHUS
3 kJacc
(1 g B HEmemto, Bcero 34 u)
Ne Tema KoJin4yec | YueOHoe copepxaHue XapakTepucTHKA AeATeJbHOCTH 00y4YaKIIHUXCS.
3aHATUA | 3aHATHUS TBO MeTtoabl 1 (popmMbI OpraHu3anuu 00y4eHust
4acoB
1 MHoO)kecTBO 1 lu MHuoxecTBO 1 ero 3eMeHThl. CriocoObl | 3agaHue MHOXXECTBA TMEPEUYHMCICHUEM DJIEMEHTOB M CBOMCTBOM,
€ro AJIIEMEHTBI 3a/laHusl MHOKECTB. PaBHbIe 3aMmMch ¢ MOMOIIBI0 (UTYPHBIX CKOOOK. Ompe/eneHrne OTHOIICHUN
MHOXkecTBa. [lycTtoe MHOXECTBO. MIPUHAJICKHOCTH DJIEMEHTa MHOXKECTBY. Y CTAaHOBJICHUE PAaBEHCTBA
U HEpPaBEHCTBA MHOXKECTB, KOJMYECTBA 3JIEMEHTOB MHOKECTBA,
WCIIOIB30BaHNE 3HAKA TSl 3alUCH ITYCTOTO MHOKECTBA.
[Ipumenenue mnpaBui, (GOPMUPYIOIIMX Bepy B cebs B ydeOHOI
JeSTeITLHOCTH, M OIEHKA TAHHOTO YMEHUS
2 [ToagmHOXecTBO lu 3ajaun Ha TPUBEIACHUE K EAUHULIE OrnpezeneHre OTHOUIEHUH BKJIIOYEHHUSI OJJHOTO MHOXECTBA B JPYroe
(mMOIMHOYKECTBA 3aITAaHHOTO MHOYKECTBA),. Y CTAHOBJICHHE PAaBEHCTBA
U HEpPaBEHCTBA MHOXKECTB, KOJMUYECTBA HJIIEMEHTOB MHOXECTBA,
WCTIOIB30BaHME 3HAKA TSI 3aIMCH ITYCTOTO MHOYKECTBA.
[Ipumenenune mpaBui, QGOPMUPYIOIIMX Bepy B ceOsi B yueOHOMH
JESTeITLHOCTH, M OIlEHKA TAHHOTO YMEHUS
3 [Tepeceuenue lu OOpatHbie 3a/1a4M Ha IpUBeieHue K | Brinonnenue omnepanuil nepeceueHuss MHOXecTB, HccnemoBanue
MHOXECTB CBOMCTB IEPECEUEHUs] MHOXKECTB, UX 3alUCh HA MaT€MAaTHYECKOM

S3bIKE.  YCTaHOBJIICHME AHAJIOTMM C IEPEMECTUTCIBHBIM U
COYETaTEIbHBIM CBOMCTBAMU CIIOKECHUS U YMHOKCHHS.
IIpumenenne  mpaBun  «llemeycTpemieHHOCTs B y4eOHOMU
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JCATCIIBHOCTH» U «CaMoOCTOSTEIIFHOCTh B yq€6H0ﬁ JACATCIIbHOCTH)
1 OCHHUBAHUC NAHHBIX Ka4YCCTB BO BpCMA pa6OTBI

OObeauHeHne 1ug VYMHOKEHUE Yncell B CTOJI0UK HccnenoBanue CBOMCTB OOBEAUHEHHS MHOXKECTB, UX 3alUCh Ha
MHOKECTB MaTEMAaTUYECKOM S3BIKE. YcranoBneHue aHaJIOTUU c
[IEPEMECTUTENBHBIM U COYETATEIbHBIM CBOMCTBAMM CIIOKEHUS U
yMHOXeHMs. [IpruMeHeHne mpocTedInnx IPUEMOB Pa3BUTUSA CBOEH
[IaMSITU ¥ OLIEHUBAHUE IaHHOTO YMEHUS
Knaccudukanus lg Kak nrom HaydmIInch CUUTaTh Paz0uenne MHOXeCTBa Ha 4acTH IO CBOMCTBY (kiaccudukanus),
BBISIBJICHUE <CIMIIHUX» 3JIEMEHTOB MHOXKECTBA IO KaKOMY-IHMOO
CBOMCTBY. AHaJorusi MeXAy OObEIUHEHHEM 4YacTell MHOXKeCTBa U
CJIO’KEHHEM KOJINYECTBA HIEMEHTOB B 3TUX YaCTsX.
BrinonHenue npoekTHbIX pabor mo Tteme «Kak groaM HayduiIuch
cuntatb» («llepBeie umcna u nuppe», «CHCTEMBI CUHUCICHUS»,
«OTKpBITHE HYJI», «BECKOHEUHOCTh HATYpaJIbHBIX YHUCEN» U AP.)
HUrpa- lyu Pemenne y4eOHO-NpaKTUYECKUX M JKUTEHCKUX 3a7ad [0 TemMaM B
COpPEBHOBAHUE rpymnmnax, mnapax, MHAUBHIyaidbHO. [lapHas u rpymnmoBas ¢Gopmbl
Ne 1 paboThl C YCTaHOBKOM Ha MAaKCHUMAaJbHBI JIMYHBIM BKJIaJ B
(moxBeneHue COBMECTHOMH JIesiTeIbHOCTH. BhInonHeHue npasuit paboTsl B rpynmnax
UTOTOB IO U OLICHHMBAaHUE JAHHOTO YMEHUS
TEMaMm)
Pumckue lu Hymeparus MHOTO3HaUHBIX YHCEI. 3anuch HaTypalbHBIX YHUCENT PUMCKUMHU LU(PpaMu, IEpeBO 3aIUCH
UQPHI. CpaBHeHue HaTypalibHBIX uncesl. Cymma | u3 oOmienpuHaToi (apabckoil) cucTeMbl B pPUMCKYIO, U HA000POT.
CrapuHHble pa3psAHBIX CcIaraeMblxX Pemenne «cTapuHHBIX» JOTMYECKHX 3aJa4 Ha OCHOBE IOCTPOCHMS
3a/1a4u rpadu4ecKux MoOJIENEM. [Ipumenenue IpaBuIIa
«CaMOCTOSTENNbHOCTh B YU€OHOM JIeATENbHOCTH» U OLIEHKa CBOEH
CaMOCTOSITEJIbHOCTH BO BpeMsl pabOThI
HatypanbHbie lyu CrnoxeHue ¥ BBIYUTAaHUE MHOTO3HAUYHbIX | UTeHHe, 3amuch W CpPaBHEHHME HATypalbHBIX  YHUCEN, UX
qucIia yucen. [IpeoOpa3oBanue eqUHUL cueTa. | MPEACTaBICHHE B  BHJE CYMMBI  pa3pAgHbIX  ClaraeMbIX.
CaoiicTBa aAeiicTBU ¢ MHOTO3HauHbIMU | [IpencraBieHne HaTypalbHBIX 4YMCEN B PA3HBIX €IWHUIAX CYETA.
quciIaMu CnoxxeHue W BBIUMTAaHUE HATypalbHBIX uyHceld. Duxcanus
WHIUBUAYAIbHBIX 3aTPYAHEHUN MPHU PELIEHUU 3ajad, ompeiesieHue
UX MECTa ¥ IPUYMHBI; OLICHKA JaHHBIX YMEHUI
CaoiicTBa lu YMHuoxenue Ha 10, 100, 1000. AxTyanuzanust ~ CBOMCTB  apudmMeTHUecKkux — JeHCTBUH |
JEUCTBUH C YMHOXEHUE KPYIJIBIX YUCET B3aUMOCBA3EH UX KOMIIOHEHTOB. YTIPOIIIEHUE BHIYMCICHUN U TTOUCK
MHOTO3HAYHbIM pelIeHul C TOMOIIBI0 CBONCTB apu(METUYECKUX JCHCTBHIA.
Y YHCIAMHU CpaBHeHUE 4YMCIOBBIX M OyKBEHHBIX BBIPDAKEHMH Ha OCHOBE
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B3aMMOCBSI3€H MEXKy KOMIIOHEHTAMHU JICUCTBUMA.
Qdukcanuss MHAUBUAYATbHBIX 3aTPYAHEHUN NpU pEHICHUU 3ajad,
oTpeIeJICHUE UX MECTA U MMPUIMHBI, OIEHKA JIAaHHBIX YMEHUN

10 YuclioBsie lug Henenue ma 10, 100, 1000, ... . ITouck YHCIIOBBIX 3aKOHOMEPHOCTEH, BOCCTaHOBJICHHC
3aKOHOMEPHOCT Jlenenue KpyribIX gyucesn IPONYIIEHHBIX [U(P B MpUMEpax, MOUCK 3aJyMaHHOTO YHUCIIA.
U CocraBieHue IJIaHA IIPEOJOJIECHUS 3aTPyJHEHUS IpU PEIICHUU
3a/1a4 U OIIeHKA IaHHOTO YMEHUS
11 N3mepenue lyu Enunnnel nouael. EquHunel macesl [Ipumenenne oOIIer0 NPUHIMIIA W3MEPEHUs BEIWYHH (BbIOpaTh
BEJIMYMH MEpKy U y3HaTh, CKOJBbKO pa3 OHAa COAEPKHUTCS B H3MepsSeMOil
Benmunae). Cucrematuzanust TaOiauil MpeoOpa3oBaHUS —€IUHHIL
JUIMHBI, Macchl, IO, 00beMa, aHaJOTUi C IpeoOpazoBaHUEM
enuHull cyera. CpaBHEHHUE, CIIO)KEHHE W BbIUUTAHUE BEIMYUH.
CocraBieHue MaHa MPEOJOJCHUS 3aTPyJHEHUS TPU PEIICHUU
3aJ1a4 U OIIEHKA IaHHOTO YMEHUS
12 Urpa- 14 Pemenne y4yeOHO-MpPaKTUUECKUX U KUTCHCKUX 3a/Jad MO TeMaM B
COpPEBHOBAaHUE rpymnmnax, mnapax, WHAuBHIyaidbHO. [lapHas um rpymmoBas ¢Gopmbl
Ne 2 paboThl € YCTAaHOBKOM Ha MaKCHUMAalbHBIM JWYHBIA BKIaA B
(moxgBenenue COBMECTHOH JesiTeNIbHOCTH. [IprMenenue nmpaBui paboThl B IpyIIIe,
WUTOTOB 10 pouieit
TEMaMm) «aBTOpa» M «IOHMMAIOILEro» IMPU KOMMYHHUKALIUH, TMPUMEHEHUE
IIPUEMOB MOHUMaHMs coOeceHHKa Oe3 CJOB, OLEHUBAHUE YMEHHUS
BECTU KOMMYHHUKAIIHIO
13 [Tepe6op lu YMHOK€EHNE Ha OAHO3HAYHOE YHCIIO. Ilepebop  BapumaHTOB Ha  OCHOBE  MpPOOHOro  JAEHUCTBUS.
BApUAHTOB YMHOXKEHNE KPYTIBIX YUCE. Cucrematnueckuii mepebop BapuaHTOB (mo mpaBuiy). Ilepebop
HaxoxneHue yncen no ux cymme u BApUAHTOB C BBEJICHUEM OIPAHMYECHUM.
pa3HOCTH [IpumeHeHue anropuTMa CpaBHEHHUS U CAMOOIIEHKA JaHHOTO YMEHUs
14 [Tmockue n l4 JleneHue Ha OJTHO3HAYHOE YK CIIO Paco3znaBanne W TOCTpoeHHME TeOMeTpHUYecKux ¢Guryp Ha
IIPOCTPAHCTBE IJI0CKOCTH. Pa3pe3anue, cocTaBieHne, NOCTPOCHUE CUMMETPUUYHBIX
HHBIE ¢duryp.
TEOMETPHUUECK Brluucnenue miomaayd U nepuMerpa NpsMOYTrOJdbHUKA, KBaApara,
ne purypsl (buryp, COCTaBIEHHBIX M3 MPSIMOYTOJBHUKOB M  KBaJpaToB.

HccnenoBanue IvHBI OTPE3Ka U JUIMHBI JIOMAHOW, COEIUHSIOLICH
KOHIIbI 3TOTO OTpPE3Ka.
[IpumeneHne aropuT™Ma CpaBHEHUS U CaMOOLIEHKA TAHHOTO YMEHHUS
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15 Tabmuibt lu Jenenue kpyrabix uncen. [enenue Hcnonws3oBanue npu padbote ¢ TabauiaMu TEPMHUHOB
KPYIJIBIX YUCEN C OCTaTKOM «CTpoKay, «ctonbery. Ilomck 3akoHOMEpHOCTEW B TaONMIAX,
JIOTUYECKHUE PACCYKICHHUS.
Wzpneuenne undopmammu u3 tabmun. CocraBieHue TadIuI Ha
OCHOBE 3aJJaHHBIX CBOMCTB OOBEKTOB TAOJMIbI, BBIYMCIMTEIbHBIX
QJITOPUTMOB.
IIpumenenue anroputma oOOOOIIEHUS U CaMOOLIEHKAa JaHHOTO
YMEHHUS
16 3anaun- lg [Tepemerienue Guryp Ha MIOCKOCTH. PasranpiBaHue «MaTemMaTuyeckux (POKYCOB», OCHOBAHHBIX Ha
IIYTKU U CummeTpHsi OTHOCUTEIBHO MPSMOH. cBoMcTBax uwucen. PemieHne 4uCIOBBIX peOycOB UM KPOCCBOPIOB.
MaTemMaTh4e Cummerpus purypsl BoccranoBnenne B 4uCIOBBIX pebycax 1udp, 0003HaAUECHHBIX
CKHE UIPBI OyKBaMH.
Pemenue 3a1a4 C HEIOJHBIMU u HEKOPPEKTHBIMU
(dbopMynHpOBKaMH, 3aJa4 HAa BHHMAaHHE. YCTpPaHEHHE MHHMBIX
MIPOTUBOPEUHUH.
[IpumeneHnne MeToja MOJENIUPOBAHUS M CaMOOLIEHKA JaHHOI'O
YMEHHUS
17 HUrpa- lu Pemenne yueOHO-MpakTUUECKUX U KUTEHCKUX 3aJay MO TeMaM B
COpPEBHOBAHME rpynnax, napax, "HIUBUAYaJIbHO.
Ne 3 [Ipumenenue npasus1 pabOTHI B IpymIie, poien
(monBenenue «aBTOpPa» M «IOHMMAIOLIErO» NP KOMMYHUKALIUH, MPUMEHEHUE
UTOTOB 1O MIpUEMOB MOHUMaHHUs coleceHUKa Oe3 CJIOB, OLIEHUBAaHUE YMEHUS
TeMaMm) BECTH KOMMYHUKALIHIO
18 Jlornueckue lu Meps! Bpemenu. Kanennaps. Tabnuna TpeHupoBKa MBICIUTEIBHBIX ONEPALMM, JIOTHYECKOIO MBIIICHUS,
3a/1a4u MEpP BPEMEHM. ONBIT  JOKa3aTEeNbHbIX paccyxkaeHuil. Iloctpoenune Moxeneit
Mepsb! BpeMeHu: 4ac, MUHYTa, CEKyHAa | (PUCYHKOB, cxeM, Tabmul], rpadoB) HECTaHIAPTHBIX 33/4a4. AHAIN3
3aJa4, BBIJBIKEHHE U 00OCHOBAHUE TUIIOTES.
[Ipumenenne MeToja MOJEIUPOBAHMS M CaMOOLEHKAa JaHHOTO
YMEHHUS
19 N3mepenne lua Yacsl. [IpeobOpazoBanne equHUIL [Ipumenenne 3HaHUWA O Kal€HIAape MJId pelieHus  3ajad.
BpEMEHU BPEMEHU Cucrematuzanuss COOTHOIIEHHUH MEXIYy C€IMHULAMU BpPEMEHHU.

CpaBHeHHe, CIOKEHWE W  BbIUMTAHWE  E€AMHUIl  BpPEMEHHU.
[IpumeHeHne npPUEMOB OpaTOPCKOTO HCKYCCTBA M CaMOOLIEHKA
JAHHOTO YMEHHUs
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20

[Tepemennas

1lua

ITepemennas. Beipaxkenue ¢
MEPEMEHHOMN

CocraBiieHre U CpaBHEHHUE BBIPAKEHUI ¢ IEpeMeHHOH (OyKBEHHBIX
BBIPaXXECHUIT), ONpeIeTICHUE BO3MOXKHBIX 3HAUCHUM BXOSIIUX B HUX
OykB. Haxoxmenue 3Ha4YeHH OYKBEHHBIX BBIPOKCHUH IS
3aJaHHbIX 3HAYeHUH OYKB. YTPOIEHHE BBIPAKEHHNA Ha OCHOBE
CBOMCTB apudmMernueckux JnedctBuil. [IpumeHneHue Merona
HAOJIOCHUS M CAMOOIICHKA JAHHOTO YMEHHUS

21

Bricka3piBanu
€

1lua

Bepno u HeBepHO. Bhicka3biBaHUA.
PaBeHCTBO 1 HEPAaBEHCTBO

PacnosnaBanue BBICK&?»BIB&HHﬁ, onpeaAcICHUE HX HCTHUHHOCTH H
JIOXKHOCTH. Pacrio3HaBaHHE U YTCHHE PaBCHCTB W HCPABCHCTB,
OIMPCACIICHUEC UX MCTHHHOCTHU U JIOKHOCTH B CIIy4asaX, KOrga OHU
SABJISIIOTCA BBICKA3bIBAHUAMM, IOTUUCCKUC PACCYKIACHUS.
HpI/IMeHeHI/Ie METOAda Ha6J'IIOI[CHI/IH 1 CaMOOIICHKA JAaHHOI'0 YMCHUS

22

YpaBHeHue

1lua

YpaBHeHUs. YTIIPOILEHUE 3aUCU
ypaBHeHu. CocTaBHbIE ypaBHEHUS

[TocTpoenue rpapuyeckux mMojenel MpOCThIX ypaBHEHUM (OTpE3KH,
IPSIMOYTOJIBHUKH ).

Pemenne ypaBHEHHIA IO adrOPUTMY U KOMMEHTHPOBAHUE PEIICHHS:
a) acCOIMAaTUBHBIM CITIOCOOOM (C Omopoi Ha rpadUuecKre MOJICIIH);
0) 10 KOMIIOHEHTaM JeicTBHl. BblloiHEeHNE IPOBEPKU PELIEHHUS.
CucremaTuzaiuss pelieHUs MPOCTHIX ypaBHeHHWH. Pemienue,
KOMMEHTHPOBaHHE, IPOBEPKa PEIICHNsI COCTABHBIX YPaBHEHH.
[TpumeHeHne MeTo1a HaOII0AEHUS U CAMOOIIEHKA JaHHOTO YMEHUS

23

Dopmyisl

1y

®opmynsl. Dopmyna oobema,
IUIOINAAN, IEpUMETPa

[IpencraBnenne o ¢opmyne kak 0000mEeHHOM (OYKBEHHOM)
PAaBEHCTBE, OIMCHIBAIOIIEM B3aUMOCBS3M MEXAy BEIMYMHAMU HU
BEpHOM IIpU BceX 3HaueHUsiXx OykB. BbiBeneHue Ha OCHOBE
HAaKOIJICHHOTO  ombITa  (GopMysn  HepuMeTpa U IUIOIAAU
npsiMoyrosibHuKa (kBajaparta).llpuMmeHeHue naHHbIX (QopMya Ipu
pemieHny 3anad. IlpuMeHeHue mpaBWiI BeAEHUS JUalora MU
CaMOOIIEHKA JIAaHHOTO YMEHUs

24

dopmyna
JIETIEHUS C
OCTaTKOM

1y

dopmynia JeIeHUs C OCTaTKOM

[Toctpoenune moeneil 1eJIeHust ¢ OCTaTKOM Ha YUCJIOBOM JIyYe.
BriBenenne ¢GopMyInbl AeNeHUss ¢ OCTaTKOM, MPUMEHEHHE JTaHHON
dbopmynel mpu permeHuH 3anad. [IpuMeHEHHWE TNpaBWII BEICHUS
JIMaJora ¥ CaMOOLI€HKa TAaHHOTO YMEHUs

25

Urpa-
COpEBHOBaHUE
No 4
(monBeneHue
HATOTOB 10
TEMaM)

1y

10 TeMaM B Ipynnax, rnapax, UHAMBUAyanbHO. [lapHas u rpynnosas
(hopMbI pabOTHI C YCTAHOBKOW Ha MaKCHMAaJbHBIA JTUYHBIN BKIAJ B
COBMECTHOM eITEIHEHOCTH.

BrimonHenue npaBuil paboThl B TpyINax, MPaBU BEACHUS AHAIOra
YW OILICHMBaHWE YMEHHUS BBICTpaWBaTh KOMMYHHKaIWIO. PereHue
y4e0HO-TIPAKTUIECKHUX U JKUTESHCKUX 3a7a4
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26

dopmyna
nyTH

1lua

Cxopocts. Bpems. Paccrosinue.
®opmyia mytu. PopMyiisl
3aBHCHUMOCTEH MEXIy BeIMUYUHAMU

[Toctpoenue rpaduueckux Mojesei ABHKEHHUS HA YHCIOBOM JTyye.
Ha ocHoBe naHHBIX MOJenell BeIBeIeHUE POPMYIBI TyTH U GOpMYIT
3aBUCUMOCTEN MEXAY CKOPOCTBIO, BDEMEHEM U PACCTOSIHUEM.
[IpuMeHeHne mnpaBuiia CaMOCTOSITEIBHOIO 3aKpeIyIeHUsT HOBOTO
crocoba NeicTBUIl U caMOOLIEHKA JAHHOTO YMEHHUS

27

3amayu Ha
JIBHKECHUE

3amauu Ha IBWKEHUE. Y MHOKEHHUE
Ha JIBY3HAYHOE YHCIIO

Pemmenue cocraBHBIX 3aJa4d Ha JABWXCHHEC C HUCIIOJb30BAHUECM
(opMyJIBI ITyTH HA OCHOBE IMOCTPOCHUSI MOJIENICH 3a/1a4 Ha OTpe3Kax
n B Tabmuuax. IlpumeHeHwe anropurMa  CaMmOIIPOBEPKH,
OIpENICJICHUE MeCTa W IMPHYUHBI OIIUOKH TPU CAMOCTOSTEIHLHOU
paboTe ¢ M3BECTHBIM CIIOCOOOM JIEWCTBHI, CAMOOILIEHKA  JTAHHOTO
yYMEHUS

28

3amaun Ha
CTOUMOCTbD

1lua

dopMya CTOUMOCTH. 3a/1auu Ha
CTOUMOCTb.

YMmHOXeHne KPYIJIBIX MHOT'O3HAYHBIX
qHCe

BriBennenue Gpopmyiibl cTOMMOCTH U (HOPMYIT 3aBUCHMOCTEH MEXITY
CTOMMOCTBIO, LIECHON ¥ KOJIMYECTBOM TOBAp.

Pemenne 3amay Ha CTOMMOCTH Ha OCHOBE IIOCTPOEHUS MOJENIEH
3aJa4 Ha OTpe3Kax U B TaOJIMIIAX.

@ukcanus pesyibrata y4eOHOM JESITEIbHOCTH Ha 3aHATHUH,
000CHOBaHKE MPABUIBHOCTU €r0 BBINOJHEHHUS M €ro CaMOOLIEHKA ¢
ONOPOM Ha KPUTEPHUH

29

3anauu Ha
pabory.
®dopmyna
MIPOU3BEICHUS

1lua

®dopmyna paboTsl. 3a1a4n Ha paboTy.
®opMyita MPOU3BENCHUS

BriBenenue ¢opmynbsl paboTel M (HOpMYT 3aBHCHMOCTEH MeEXIy
00BEMOM  BBIMIOJHEHHOW  PabOTHI, MPOU3BOAUTENBHOCTBIO U
BPEMEHEM.

Pemenne coctaBHBIX 3a/1a4 Ha pabOTy C UCMOIb30BaHUEM (HOPMYIIbI
paboThl Ha OCHOBE MOCTPOEHHUS MoOJeJIel 3aJad Ha OTpe3Kax U B
tabnuuax. I[IpuMeHeHHe cekpeToB MMOHUMaHMs Npu padore ¢
TEKCTOBOU 3aauei

30

3amaun

3amayu Ha IBMKEHUE. 3agau Ha
paboty 3amauu Ha CTOUMOCTb.

Pemienne cocTaBHBIX 337a4 Ha JIBIDKEHHE C HCIOJb30BaHUEM
(hopMyIBl TYyTH Ha OCHOBE MTOCTPOSHUS MOJEINICH 3a7a4d Ha OTpe3Kax
u B Tabnumax. [IpuMeHeHWe  anropuTMa  CaMOIPOBEPKH,
OIpeaAcICHUEC MECTa U IMPUYUHBL OILINOKHU npu CaMOCTOSITEIILHOU
paboTe ¢ M3BECTHBIM CIOCOOOM JEHCTBHI, CAaMOOIIEHKA JaHHOTO
YMEHUSA

31

BJINLTypHUpHI

1lua

YMHOXEeHHE MHOTO3HAYHBIX YHCEIL.
Cronlyarble ¥ TUHEIHBIE TUAarPaMMBbl

Cucrematuzaiiuss crmocoOOB pelIeHHs 3ajad Ha B3aHMMOCBS3b
«4acTb—IIEJI0€», PA3HOCTHOE M KpaTHOE CpaBHEHHE, MPUBEICHHE K 1,
HaXOXJICHUE YHCEN 10 MX CyMME W Pa3HOCTH, 3a/1a4 Ha (HOpMyIy
npousBencHus. Pemenue 3agad B 1-3 neiicTBus ¢ OyKBEHHBIMHU
JaHHBIMM M HX pa3bop ¢ omopoil Ha rpaduyeckue MoOAEIH H

(hopmyIBI.
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[IpumMeHeHre nOpPOCTEHIIMX MPUEMOB IIOTALIEHUS HEraTHBHBIX
SMOLMM Ipu paboTe Haja CIOXKHBIM 3aJaHueM, paboTe B TpyIIe,
nape ¥ CaMOOLIEHKA JAHHOTO YMEHUs

32 Urpa- Pemrenne yueOHO-IPaKTHUECKUX M KUTEHCKUX 33134 MO TeMaM B
COpPEBHOBaHHE rpymnmnax, mnapax, MHAMBHUIYyanbHO. lIpuMeHeHne mpaBui Opy>KHOU
Ne 5 paboThI B rpyIne, MpaBuI BEACHUS AUAJI0ra U OLCHUBAHUE YMEHHS
(mozxBeneHue BBICTPaNBaTh KOMMYHHUKALUIO (HA OCHOBE IPUMEHEHMSI ITAJIOHOB)
UTOTOB TI0
TEMaM)
33 [lonBenenue [IpoektHass rpymnmoBas paboTa IO COCTaBICHUIO COOpHUKA
UTOT'OB Io/ia «TFOOMMBIX» 3aJ1a4 3a 3 Kjacc.
[IpencraBnenne «IOOUMBIX» 3agad Mo BceM TemaMm. Pabora B
rpymnmax, napax; Tearpaau3arusl.
Cucrematu3ansi  CBOMX  JIOCTWKCHUH,  BBIABICHHE  CBOMX
3aTpyAHEHUH, IUIaHUPOBaHUE CLIOCOOOB UX MTPEOAOICHUS
34 PesepBHblit
YPOK
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4 kjaacc

(1 g B HEmEMIO, BCEeTO 34 H)

Ne Tema KoJuyec Y4ebHoe copepxxanue XapakTepuCTHKA JesITeJIbHOCTH 00y4aroInXxcsi.
3aHATHA | 3aHATHUA TBO MeTtoabl 1 (popMbI OpraHu3anuu 00yUeHust
4acoB
1 TecToBEBIE lu Croco0bI perIeH s TEKCTOBBIX 3a]1a4 VYTOuHEHHE TOHATUN «IIPOCTO» W  «COCTAaBHOW» TEKCTOBOM 3a/JauH.
3a71a4u Boinenenue 4 KiIrO4eBBIX THUIIOB IIPOCTBIX 3a]ad, MPEACTABICHHE COCTaBHOU
3a/1a4M KaK LETI0YKH IPOCTHIX.
[IpuMeHeHne 3TanoB pemieHus TEKCTOBOW 3aJadvd, BBIIIOJIHEHHE €€ aHauu3a,
MOCTpOeHHE Mojesel (cxema, TabiWIa, PHCYHOK), HPOBEPKA pEIICHHS C
HCTIOJIb30BaHUEM «JIETEKTOPa OLUIHOOK.
[locTaHOBKAa I W COCTaBJICHUE MapIIpyTa CaMOpPa3BUTHUS B 001acTH
OCBOeHHMsI MaTeMaTuku. [IpumeHenne npaBui, (GOpPMUPYIOMIKX Bepy B ceOs Ha
3aHATHAX MAaTEMATUKH
2 Hepasenctpa lu Pemenue nepaBenctsa. MHOeCTBO Brimonnenue 3ananuii, TpeOYIOMIMX 3aITUCH CTPOTOTO W/WITH HECTPOTOTO
peLIeHui. HEPAaBEHCTBA U HEPABEHCTB, UMEIOIMX MHOXKECTBO pelieHni. [Ipumenenue
3Haku > ¥ <. JIBOWHOE HEPaBEHCTBO npaBui, GOPMHUPYIOLINX BEPy B ceOs Ha 3aHATUAX MAaTEMAaTHKU
3 BJINLTypHMpEI lg Onenka cymmbl. OLeHKa pa3HOCTH. CocraneHne OyKBEHHBIX BBIPDAKEHHH K TEKCTOBBIM 3a/1a4aM B 1-3
Onenka npousseaenus. OIeHKa YaCTHOTO | JAEWCTBUSI HA OCHOBE IOCTPOEHUs rpauuecKux Moieneil 1 Tabuil.
[IpumeHeHne npocTeimmx NpUeMOB CAMOMOTHBHPOBAHUS K Y4€OHOM
JESITEIIbHOCTH
4 OueHka u 1y [Mpukuaka pe3ynabraToB apudmernueckux | Pemenue 3amad, TpeOyOMNX OLIEHKHA CyMMBI, pa3HOCTH,
IPUKHUIKA JNECHCTBUIA. IIPOU3BEICHUS WM YacTHOrO. [IpuMeHeHne npocTenmnx npueMoB
(pe3ynbTaToB Jlenenue ¢ OAHO3HAYHBIM YaCTHBIM CaMOMOTUBUPOBAHHUS K y4EOHON AEATEIbHOCTU
apupMEeTUIECKUX
JIEHUCTBUI)
5 MaremaTnueckue lu [eneHnne Ha NBy3HAYHOE YHUCIIO. HccnenoBanne cBOMCTB uuce, GUTYp, BHISIBICHAE 3aBUCUMOCTEH.
UCCJIEJOBAHHUS BelaBr>KeHNE TUIIOTE3BI, €€ TPOBEPKA AJI1 KOHKPETHBIX 3HAYEHUH YHCell,

(dbopMynupoBaHHE BBIBOAA.
[IpuMeHeHne anropuTMa caMoCTOSATEIbHOM paboThl ¢ JIOOBIM 3anaHueM «Kax
CaMOCTOSITEJIbHO BBIIIOJHUTH 33/1aHUE» U CAMOOLIEHKA IaHHOTO YMEHHUs
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6 Urpa- lu Pemenne yueOHO-TIpaKTHYECKUX U KUTEUCKHX 3a1a4 10 TeMaMm 1-5 B
COpPEBHOBAaHUE rpynnax, napax, HHIUBHIyaJIbHO.
No 1 [Tapnast 1 rpymnmoBast GopMbl pabOTHI C YCTAHOBKOW Ha MaKCHUMAJTbHBIHA
(monBeneHue JIMYHBIN BKJIaJ B COBMECTHOM
UTOTOB I10 nesitenbHoCTU. [IpuMenenue npaBuil paboThI B TPYIIE, poJiei «aBTopa» u
TeMam) «TOHUMAIOIIETO» MPU KOMMYHUKALIUU U OLICHUBAaHHE YMEHHS BECTU
KOMMYHHUKAIIHIO
7 U3 ucropuu lu OreHka TuIomaau Gpurypel. Oco3HaHKEe MOTPEOHOCTH PACIIMPEHUS TTOHIATHS YUCiia Yepe3 MOHUMAaHNe
npobeit [TpuOnrkeHHOE BBIYMCIIEHHE TUIOMIAIEH. | HEJOCTaTOYHOCTH HATYpPaIbHBIX YUCEI JI1 IPAKTHYECKUX U3MEPEHUI.
W3mepenus u apodu. 3 ucropun npodeii | Pernenue 3amad Ha 101 U IpoOH HA OCHOBE IMOCTPOSHHS IpadUueCKuX U
npeaMeTHbIX Mozenel. [IpumeHenne anroputMa caMoCTOSATENIbHON paboThI ©
m00bIM 3agaHneM «Kak caMOCTOSTeNTbHO BBIITOTHUTD 33aHUE» M CAMOOIICHKA
JTAHHOT'O YMEHUs
8 Jlornueckue lu Jomu. CpaBHeHue nonei TpeHupoBKa MBICIIUTENBHBIX OINEPALUii, JOrMYECKOr0 MBILIUIEHUS, OIBIT
3a1a4u JI0Ka3aTeJIbHBIX pacCyKACHUH.
AHanu3 HecTaHIAPTHBIX 33]1a4, IOCTPOEHUE UX MOJIeNel, COCTAaBICHUE U
peanu3anys IiaHa peleHus.
[IposiBnenune yBaxKeHUs U TEPIUMOCTHU K JPYTUM yYaCTHUKAM MapHOU MM
IpyNIoBoil paboThl U CAMOOLIEHKA JAaHHOI'O YMEHUs
9 Jomm. ly Haxoxnenue nonu yucna. [TonnmaHue 10K KaK OJHON U3 HECKOJIBKMX PAaBHbIX YacTel LEeJION eTUHUIIbI
3aa4yu Ha A0JIH HaxoxneHue dncia rno ero goie CYeTa WIA U3MEPEHHUS.
N3ob6paxenue momneit Ha yncimoBoM styde. CpaBHeHHe noiieit. Pemenue 3amay
Ha HaXO0XKJECHUE JI0JIEH.
[IposiBnenmne yBaxKeHHUS U TEPIIUMOCTH K JPYTUM yYACTHUKAM TAPHOU WITH
TPYNIIOBOI pabOThI M CAMOOIIEHKA TAHHOTO YMEHHUS
10 Hpobu ly Hpobu. CpaBHeHue npobdeit UreHue, 3anUCh, CpaBHEHUE APOOEH (C 0AMHAKOBBIMH 3HAMEHATEISIMH,
OJIMHAKOBBIMM YUCIIUTENIIMU) HA OCHOBE MCIOJb30BaHUS B KAU€CTBE MOJIeeH
reoMeTpuueckux Guryp. Ilpumenenmne npocTedmx npaBuil COTPyIHUYECTBA B
yueOHOMU AeSITeTbHOCTH M CAMOOLIEHKA JAHHOTO YMEHUSI
11 Yactu uncna 19 Haxoxnenne wactu uncia. Haxoxnenne | [IpuMeHeHne mpaBuil penieHns 3a1a4 Ha 9aCTH K COTBIM JIOJISIM
YUCIIa 10 €ro YacTH (mpotieHTaM).
[IpumeneHune npaBui Morcka HeoOXoAMMOoN HH(OPMAIK U CAMOOIICHKA
JTAHHOTO YMEHUs (Ha OCHOBE MMPUMEHEHHS TAJIOHA
12 HUrpa- lg Pemienne y4eOHO-IpakTHUECKUX W JKUTEHCKHUX 3a7ay MO TeMaM B TpyImax,
COpEBHOBaHHE napax, MHIUBUAYaJIbHO.
Ne 2 [Napnast u rpynmoBas ¢GopMbl paboThl ¢ YCTAaHOBKOM Ha MaKCHUMaJbHBIN
(moxBeneHue JIMYHBIA BKJIaJ] B COBMECTHOM J€SITEIbHOCTH.
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UTOT'OB 110 [IpruMeHeHne npocTeUIMX MpaBUI COTPYJHUYECTBA, NIPUEMOB YBAKEHHS U
TEeMaM) TEPIUMOCTH K APYTOMY MHEHHIO, CAMOOLIEHKA JaHHBIX YMEHUN
13 I'eomerpuueckue lu [Inomans MpsMOYroNbHOTO Brbluncnenne mepuMmeTpa M IUIOMAAM  COCTAaBHBIX  ¢uryp (U3
urypst TpeyronbHuka. Jlenenue u 1podu. TPEYroJbHUKOB M IpPSIMOYrojbHUKOB). Haxoxnenue oObeauHEHUs u
HaxoxaeHue 4acTu 0JJHOro Yucjia OT epeCCUCHUSI MHOI'OYTI'OJIbHUKOB.
Apyroro CocraBinenue M npeoOpa3oBaHUE TIEOMETPUYECKUX (GUIYp M3 Maloydek.
Boruncnenne oObeMa W IJIOWAAM  IOBEPXHOCTU  MPSMOYTOJIBHOIO
napaujenenunena M Ky0a, cocTaBieHMe UX pa3BepTok. IIposiBieHue
YBOKEHHUS] M TEPHNUMOCTH K JPYI'MM YYacTHHKAaM TPYMIOBOH paboThl U
CaMOOLICHKA JAHHOI'O YMEHUS
14 Iouck 1y CrnosxeHue U BeIYUTaHUE ApoOeii ¢ BrrsiBiIeHUE 3aKOHOMEPHOCTEN U UX BbIpakeHHe B pedd. CocTaBlIeHUE PAIOB
3aKOHOMEPHOCTE OJMHAKOBBIMU 3HAMEHATEISIMHU. quces U GUryp no 3alaHHOMY IIPaBUITY.
7} [IpaBuibHbIE U HENIPABUJIBHBIE YaCTH | BpIcTpanBaHMe yMO3aKIIOUEHMH IO aHAJOTMM M CAMOOLEHKAa JaHHOIO
BEJIMYUH YMEHUs
15 3aauy Ha 4acTu 19 3asauy Ha 4acTu Pacrnio3HaBaHMe MPaBUIIbHBIX M HEMPaBUWIBHBIX Jpo0eil. 3anuch Oombieit
BEJIMYHMHBI Yepe3 MEHbIIYI0, 1 HAa000poT. Pemenue 3a1ad Ha HAXOXKICHNUE YacTH
(mpoueHTa) OT YuCia ¥ YUCIIA MO €0 YacTu (IIPOLEHTY) ISl TPABUIIBHBIX U
HENpaBUWIbHBIX IpOOEH.
MogenupoBaHue 3a1a4 Ha YaCTH C TIOMOIIBIO CXEM.
BeinonHenue kiaccuuKanuyu MHOXKECTBA 00bEKTOB
110 33JAHHOMY CBOICTBY M CaMOOLIEHKA IJaHHOT'O YMEHHUs
16 Maremarnuecku lu Cwmemannsle 1podu. Beinenenue nienoit | [IpuMeHeHre n3yuyeHHbIX MaTeMaTUYECKUX 3HAHUH B UTPOBBIX CUTYallUsX.
€ UIpbl U pedychbl 4acTH U3 HenpaBwiIbHON Apobu. [lepeBon | Pemenne uncnoBsix peOycoB U KPOCCBOPIOB, pacuI(poBKa CIOB U
CMEIIaHHOM Apo0u B HENMPABUIIbHYIO TEKCTOB, IIOMCK MPOMYIIEHHBIX IU(D.
IpoOb [Tpumenenune npaBui1 paboTHI ¢ TEKCTOM U CAMOOLIEHKA 3TOTO YMEHHS
17 Hrpa- lu Pemenune yueOHO-ITPaKTUYECKUX U KUTEHCKHUX 3a/1a4 [0 TEMAM B TPyIIax,
COpPEBHOBAHHE napax, UHIUBU1yaJIbHO.
Ne3 [IpumeHneHue npaBuil paboTHl B IPyMIE, POJICH «aBTOPa» U «IIOHUMAIOILET0»
(moxBeneHue IIPY KOMMYHMKAIUH, IPUMEHEHUE IIPOCTEUINX IIPABUII COTPYAHUYECTBA,
UTOTOB I10 MIPUEMOB MTOHUMaHUA cobeceHIKa Oe3 CII0B, YBaXKEHUS U TEPIUMOCTH K
TEMaM) JpyroMy MHEHHIO, CAMOOLIEHKA JTaHHBIX

YMEHHI
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18 Crnoxenue u lg CrnoxeHue U BBIYUTAHUE CMELIaHHbBIX Brigenenue memnoii 9actu HempaBwiIbHOU apoOu. [lepeBoa cmenranHoi qpoou B
BBIYUTAHUE npobeit HeTpaBWIbHYIO Apo0b. Cllo’KeHHEe M BEIUNTaHNE CMEIIaHHBIX Ipobeit ¢
CMEIIaHHBIX OJIMHAKOBBIMH 3HAMEHATEJISIMU IPOOHOI YacTu.
npobeit [Ipumenenue npaBui, KOTOpPbIE JOIHKEH COOTIOAATh YUEHUK B TIO3UIIMU

«KpUTHUK» B KOMMYHUKALUU U CAMOOLICHKA 3TOr0 YMECHHS
19 Hpo6u . llIkambr. 1y CBoiicTBa OEHCTBUHA CO CMEMIAHHBIMU Ornpepenenre MeHbl AeseHus mkainsl. [locTpoeHne mkan ¢ «y100Ho»
Uucnosoi yu IpoOsiMU ueHoi aenenusi. M300paxeHne Ha YUCIOBOM Jiyue A0JeH, Apoder u
CMEIIaHHBIX JPOOCH.
[IpumeHeHne mpaBuil, KOTOPBIE TOJHKEH COOMOAATh YISHUK B TIO3UIIUH
«KpUTHUK» B KOMMYHUKALlMU 1 CAMOOLIEHKA 3TOI0 YMEHHUS
20 Ckopoct 1y OaHOBpEMEHHOE ABMKEHUE JIBYX WccnenoBanue 3aBUCUMOCTH MEXKAY BEIMYMHAMU IIPU OJJHOBPEMEHHOM
b 00BEKTOB. PaBHOMEPHOM JBIKEHUU O0BEKTOB, 3aIIOJTHEHNE TaOIIUII, TOCTPOCHUE
coOmke Ckopoctb commkenus. CKopocTb (opMyIbI CKOPOCTH COMMKEHHS U (POPMYJIBI CKOPOCTHU YAAJICHUsI 00BEKTOB, UX
HUS U yIaJIeHUS IIPUMEHEHUE [IPU PELICHUN 3aad.
yAaJIeHU [Ipumenenue npasuia «CaMOKPUTHYHOCTD B yUeOHOU AEATEIBHOCTUY U
s CaMOOLIEHKA JJAHHOT'0 YMEHUS
21 3anaun Ha 1y Berpeunoe nBuxenue. JBrkenue B AHanmu3 TeKCTa 3a/1a4y Ha JIBM)KCHHE, OIIPEACIICHHE €ro BUAA U IIOCTPOCHHE
ABUIKEHHE IIPOTHBOIIONOKHBIX HAIIPABICHUAX MOJIEIIN JBIKEHUS, INIAHUPOBAHKUE U PeaIU3alysl PELeHUs, TIOUCK
(BcTpeunoe, B Pa3IMYHbIX CIOCOOOB pEIlIeHNUs U BBIOOpP ONTHMAaIbHOTO, COOTHECEHHE
IIPOTHBOIIOIOKH IIOJIyYEHHOI'0 pe3yJIbTaTa ¢ YCIOBUEM 3aa4d U OLICHUBAHUE €0
BIX MPaBIOTIOI00HS.
HATIPABIICHHSX ) [IpumeneHue npaBuil, KOTOPBIE TOJKEH COOIOATh YIEHUK B TIO3ULIUAX
«KPHUTHUK» M «OPTaHU3aTOP» B KOMMYHHUKAIIUU U CAMOOLIEHKA 3TOr0 YMEHHUS
22 3anaun Ha 19 JIBr>keHUe BIOTOHKY. J[BHXKeHHE ¢ AHanus TeKcTa 3a/1a4 Ha JBUKEHHE, ONPECIICHUE €T0 BUIa U TIOCTPOEHUE
ABMIKCHUC OTCTaBaHNUCM MOJICIN ABHMIKCHUS, TNIAHUPOBAHUEC U peau3anus peuICHUs, ITOMCK
(BIOTOHKY, C Pa3IMYHBIX CIOCOOOB pelIeHHs U BEIOOpP ONTHMAJIBHOI0, COOTHECEHUE
OTCTaBaHUC MOJYYEHHOI'0 pe3ysIibTaTa ¢ yCIOBHUEM 3a/1a4l U OL[EHUBAHUE €TO
M) MIPaBIONOI00MUS.
[IpuMeHeHHe IPaBUIl BEACHUS AUCKYCCUU M CAMOOLIEHKA JAHHOTO YMEHUS

23 3anaum Ha 19 dopmyna OJHOBPEMEHHOTO ABIKEeHUs | CHcTeMaTu3anys BUJI0B OJHOBPEMEHHOTO PABHOMEPHOTO JIBUKEHUS

JBIKEHUE (BCE JIBYX OOBEKTOB: HABCTPEUY, BJOTOHKY, B IPOTHUBOMOIOKHBIX
BUJIBI) HAIIpaBJIICHUAX, C OTCTABAHUEM.

Brinonnenue TBOPYCCKUX 3aHaHHﬁ Ha COCTABJICHHUEC U PCHICHUC 3a/1a1 Ha
Ppa3HbIC BUJbI IBUXKCHUSI.
Brinonnenue KJ'IaCCI/I(I)I/IKaLII/II/I MHOKECTBA 00BHEKTOB IO 3aJaHHOMY
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CBOMCTBY M CaMOOLIEHKA JAHHOTO YMEHUS

24 Urpa- lg Pemrenue yueOHO-TPaKTUYECKHUX M KUTEHCKUX 33/1a4 10 TPONHACHHBIM

COpPEBHOBAaHHE TeMaM B TPYIIax, napax, MHAUBUAYyansHO. [lapHas u rpynmoBast popmbl

No 4 paboThI C YCTAHOBKOW HA MaKCUMAaJIbHBIHN JIMYHBIN BKJIa]l B COBMECTHOM

(moxBenenue JEATEITbHOCTH.

UTOT'OB 110 IIpumeHnenue npaBuil paboTHl B IPpyIMIax, BEACHUS AUAJIOra, pojei

MIPONACHHBIM «aBTOpay, «IIOHUMAIOILIETOY,

TeMaMm) «KPUTHKa» U «OPraHU3aToOpa» B KOMMYHHUKAIUH, CAMOOLIEHKA YMEHHUS
BBICTPAaNBaTh KOMMYHHKAIIMIO U BECTU AUAJIOT (Ha OCHOBE IPUMEHEHUS
9TaJIOHOB)

25 JeiicTBus ¢ ly CpaBHenue yrios. [leiicTus ¢ HccnenoBanue cutyanuii, TpeOYIOMIMX Mepexoa OT OJHUX eIUHHUIl U3MEPEHUS
MMEHOBAHH COCTaBHBIMH UMEHOBaHHBIMU K apyruM. OcyliecTBlIeHUE NePEBOIa OJJHUX €IUHUL] U3MEPEHUSI B IpyTHE,
BIMH yucaamu. HoBble eTuHMIIBI BBITIOJTHEHHUE JEMCTBUI ¢ COCTAaBHBIMH UMEHOBAHHBIMH YUCIIAMHU.
YyHUCIIaMU iouaan [TpumeHeHne mpaBuil ¥ MPUEMOB OECKOH(IMKTHOTO B3aUMOICHCTBUS B
yueOHOM JesTeNbHOCTH, a B CIIOPHON CUTyalluu — IIPUEMBI BBIXOa U3
KOH()JINKTA, CAMOOIIEHKA 3TOT0 YMEHUS
26 HeticTBus ¢ lu CpasHenue yrioB. JleiicTBusi ¢ HccnenoBanne cutyaiuii, TpeOYIONIMX Nepexo/ia OT OJHUX €AMHULL U3MEPECHUS
MMEHOBaHH COCTaBHBIMH HMEHOBAaHHBIMU K ApyruM. OcyIecTBIeHHE NIePeBOa OJHUX €IUHUIl U3MEPEHHS B APYTHE,
BIMU yucaamu. HoBble e TuHMIIBI BBITIOJIHEHHUE JIEHCTBHI ¢ COCTAaBHBIMH MMEHOBAHHBIMH YUCIIAMHU.
qrcIaMu iouaan [IpumeHneHnre npaBui U MPUEMOB OECKOH(IMKTHOTO B3aUMOJICHCTBUS B
yueOHOM AESITETbHOCTH, a B CIIOPHOM CUTYyalluu — MPUEMBI BBIXOJA U3
KOH(JIMKTA, CAMOOIIEHKA 3TOT0 YMEHHUS
27 HccnenoBanu 19 Pa3BepHyTbIil yron. CMeKHBIE YIJIbL. HccnenoBanue CBOWCTB reOMETPUUECKUX (DUTYp M UX YacTel, BBIIBUKEHUE U
€ CBOMCTB N3mepenue yrios. MIPOBEPKA TMITOTE3bI I KOHKPETHBIX CiIydaeB, (HOpMYIHMPOBAHUE BHIBOJIA.
reomMeTpuye Tpancnoptup [IpumeHeHne npaBuiI ¥ IPUEMOB OECKOH(IINKTHOTO B3aUMOCHCTBUS B
cKux ¢uryp y4eOHOM AeATeNbHOCTH; IPUEMBI BBIX0/1a U3 KOH(IINKTA, CAMOOIICHKA ATOTO
YMEHUS
28 JuarpamMmsl lu ITocTpoenue yrios ¢ MOMOILBIO UreHue, MOCTPOECHME, aHAIW3 W MHTEPIIPETAlUs KPYTOBBIX IAAarpaMM.
TpaHcnoptupa. LleHTpanpHelil yrosi. [Tonck HEOOX0MMMOM MH(DOPMANUK B Y4eOHOM U CIIPaBOYHOH JINTEPATYpE
Kpyrossie auarpamMmbl
29 Kpyrossie lu ITocTpoenne yrioB ¢ MOMOIIbIO UreHue, IMOCTPOECHHE, AHAIU3 W MHTEPIIPETALUsA KPYTOBBIX IHArpamM.
JarpaMMBbl Tpancnoptupa. LleHTpanbHbINA yTod. [Touck HeoO6xoanmoit nudopmanuu B y4eOHOM U CLIpaBOYHOM JIUTEpATYpe

Kpyrosbie quarpamMmmbl
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30 Ilepenaua lg [Tapa snemenroB. Koopaunats! Ha Konuposats nzo0paxenue ¢ noMolipto koopanHat. Co3gaBarb
n300pakeHUN mrockocth. [locTpoenne Touek o ux M300pakKeHHE Ha OCHOBE KOJIa.
KoopauHaTaMm. TOoYKM Ha OCSIX KOOPIMHAT | HaxosKIeHHe B3aMMOCBSI3U MEKILY H3y9IaeMBbIMHU 33/1auaMH U )KU3HEHHBIMU
CUTYalUsIMH, OTIpe/ieIeHne 00J1acTell X MPUMEHEHHS
31 I'padpuxu lg I'paduk nemxenus. ['papuxu UreHue, TOCTPOCHUE, AaHATIN3 U MHTEpIpETalvs TpaduKOB JBUKCHHUSL.
JIBUKCHUS OJIHOBPEMEHHOT'O ABUKEHUS Oukcanys pesyibrata yueOHOM JesTeNbHOCTH Ha 3aHATHH, 000CHOBaHUS
MIPaBUIBHOCTHU BBITTOJHEHUS Y4€OHOTO 33/1aHUS M €T0 CAMOOIICHKH C OMOPOH Ha
KpUTEpUU
32 Urpa- ly Pemenne yueOHO-IPaKTUYECKUX U KUTEUCKHX 3a7ad 10 TeMam
COpPEBHOBAHHE B TPYIIaXx, apax, MHAUBUAYalnbHO. [lapHas u rpynmnoBast popMel paboThI €
Ne 5 YCTaHOBKOM Ha MaKCUMAaJIbHBIHN JINYHBIN BKJIaJ B COBMECTHON JESTENbHOCTH.
(monBenenue [IpuMeHeHue npaBui KOMMYHHUKALWU, COTPYAHUYECTBA, BEICHUSI IUCKYCCUU,
UTOTOB 1O YBaXKUTEJIHHOTO U TEPIEIUBOTO OTHOLICHUS K APYTOMY MHEHUIO,
PO IEHHBIM 0eCKOH(IUKTHOTO MOBEACHUS WIM KOHCTPYKTUBHOTO BBIX0O/Ia M3 KOH(IIUKTA.
TeMaMm) CamoorneHka 3 GpeKTUBHOCTH
COBMECTHOI pabOThI C ONOPOIl Ha KPUTEPUU
33 ITonBenenue 14 [IpoekTHas rpymmoBas paboTa 1Mo COCTaBJICHUIO COOPHUKA
UTOTOB rojia «JTIOOMMBIX» 3a7a4 3a 4 Kiacc.
[IpencraBnenue «100MMBIX» 3a7a4 10 BceM Temam. Pabora B rpymnmnax,
napax; TeaTpajau3arysl.
Cucremaru3zanus CBOUX JIOCTHUKEHHH, BHISIBICHUE CBOUX 3aTPYJHEHUH,
IJTAHUPOBAHHUE CITOCOOOB UX
IIPE0JOJIEHUS
34 Pe3sepuslii ypok lua
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