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HOACHUTEJBHASA 3AIIMCKA

Hacrosmas nporpamma pa3zpaboTaHa Ha OCHOBE OOHOBIIEHHOTO (pe/iepalbHOrO rocyaap-
CTBEHHOTO 00pa30BaTEIBFHOTO CTaHAApTa HadalbHOTO obmiero obpasoBanus (OI'OC HOO,
yTBEpXKJIeH npukazoM Munmnpocpemenuss Poccuu ot 31 mas 2021 roma Ne 287), npumepHoit
paboueii mporpaMMbl HA4aJILHOTO O0IIero oOpa3oBaHMs MO MaTeMaTHKe (0100peHa pelieHrueM
benepabHOT0 Y4eOHO-METOUYECKOTO 0OBEIMHEHHS 110 001IeMy 00pa30oBaHuUI0, MPOTOKOJ 3/21
ot 27.09.2021), npumepHOii nmporpaMMbl BocniuTanus, KoHuenuuu pa3BuTus MaTeMaTuueCcKoro
obpazoBanusi B Poccuiickoit ®enepariii U ¢ Yy4eTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
IPEIbABISEMBIX K MATEMATHIECKOMY 00pa30BaHMIO, a TAKXKE JTYUIITNX TPAJAUIIUI 0TEYeCTBEHHOTO
oOpazoBaHwUs.

VYrinyOneHHslll Kypc MaTeMaTUKH JUIs 1—4 K1accoB, peaJu3yroLIMi JaHHYIO [IPOrpaMMy,
ABIIIETCS. YacTbI0 HEMPEpPBIBHOIO Kypca MaTeMaTUKH [Js y4YalluXCs HadallbHOM IIKOJIBI
obpazoBarenbHoi cucreMbl Y MK «lllkona Poccumy.

B o6noBaennoM ®I'OC HOO coxpaHeHa BapuaTUBHOCTD COJEPKaHMs 00pa30BaTeIbHbIX
MPOrpaMM HAYATLHOTO OOIIET0 00pa30BaHMsI, BO3MOKHOCTE (JOPMHUPOBAHHUSI TPOTPAMM PA3THIHOTO
YPOBHS CJIO’KHOCTH U HAalPaBJICHHOCTH C Y4€TOM 00pa30oBaTelbHbIX MOTPEOHOCTEH U CIIOCOOHOCTEH
oOyuaromuxcst. OqHAM M3 CIIOCOOOB OOecredeHus] BapUaTUBHOCTH COAEP)KaHUS MPOTpaMM B
obnoBienHoM @PI'OC yka3zaHa BO3MOXXHOCTh DPa3pabOTKH W peajau3aluud 00pa3oBaTEeNIbHOMI
opraHu3alei mporpaMM HavyaaIbHOTO 00IIET0 00pa30BaHus, MPEyCMATPUBAIONIUX YTIITyOJIeHHOE
U3YYEHHUE OTJENbHBIX YUEOHBIX PEIMETOB.

Cnenyer OTMETUTb, UTO MaTepuall Y4eOHUKOB g 1—4 KilaccoB MpeaycMaTpUBaeT
BO3MOXXHOCTh PaOOTHI [0 HEMY JETei caMOro pa3HOro YpOBHS MOJATOTOBKH B IIKOJIAX M KJaccax
Ha OCHOBE MPHUHIIUIIOB MUHIUMAKCA U TICHXOJIOTHYECKOW KOM(POPTHOCTH. [[ero B TOM, 4TO 00BeM
3aJaHUil B CYHIECTBYIOIIUX y4eOHMKAaX 3a/aeT ypOBEHb WHIAMBHAYAIbHON 00pa3oBaTeNbHOM
TPaeKTOpUU JUIsl HamOosee NOJArOTOBIECHHBIX Jered. B cuiny sTtoro He mnpeamnosiaraercs
BBIMIOJTHEHUST KaXKIbIM PEOCHKOM BCeX 3aJaHuil M3 y4eOHUKOB. OO0s3aTelnbHBIMU UL BCEX
SIBIISIIOTCSL I 3—4 KJIFOUEBBIX 3aJaHUs 110 HOBOM TeMe M 3aJaunHa MOBTOPEHHUE, B KOTOPHIX
oTpalaTbIBatOTCs 00s3arenbHble pe3yibTrarel o0yueHus (PI'OC). [lns 6onee moAroTOBIEHHBIX
JeTe CHeKTp 3ajady MOXeT ObITh paciiupeH. Takum oOpa3oM, Ha OCHOBE CYHIECTBYIOIIUX
y4e€OHUKOB MOXXHO IOCTPOUTH TPACKTOPHIO YIIIYOJIEHHOro H3y4eHHs Y4eOHOro mpeaMera
«MareMaTuka» B Ha4YaJIbHOM HIKOJIE.

Ilesn 1 3agaun peaTu3anuM MPOrpaMMbl

Lenbto peanusanuu nporpammbl «MaremaTHyeckasi HIKaTyJIKa. YTJIyOJIeHHbIH ypOBEHbY
SBJISIETCS pAaCIIUPEHHE U YIIyOJieHne MUHUMYMa COZIep)KaHHsI HauaabHOIo 001ero oopa3zoBanus,
3aganHoro Bo ®I'OC HOO u npumepHoii paboyeli mporpaMMe HauyaibHOTO 0011ero 00pa3oBaHus M0
MaTeMaTHKe.

3aoauu peanuzayuu npozpammor’

1) ycUnuTh aKIEeHT Ha NPUMEHEHHE yJYallMMKCS MaTeMaTHYeCKUX 3HAHUI M yMEHHU B
HECTaHJIapPTHBIX CUTYaLUAX (B YAaCTH NMPEAMETHBIX Pe3yabTaToB, 3aJaHHbIX Bo ®PI'OC HOO);

2) CHCTEMaTH3HPOBATh U YIITyOUTh paboTy MO (GOPMHUPOBAHUIO Y YUAIINXCS THIHOCTHBIX U
MeETaIpeAMETHBIX Pe3yJIbTaTOB, ycTaHOBIEHHBIX PI'OC HOO.



OO0uue MoAX0AbI K OPraHU3aNMU AeATeJbHOCTH 00yYa0IIUXCS

OOpazoBaTenbHbIN MPOLECC Ha YIIIyOJIEHHOM YPOBHE H3YUEHHS Kypca MaTeMaTHKU
«Maremarndeckas MIKaTyjKa. YTIIyOJCHHBIH YPOBCHB» CTPOMTCS HA OCHOBE JAUJAKTHYECKOU
CHUCTEMBI JIEATEIIbHOCTHOTO METOJ1a, PEAIU3YIOIIEr0o CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

OOyuenune BeneTcsi Ha BBICOKOM YPOBHE TPYIHOCTH (YpOBHE «MaKCHMyMay), TO €CTb
B 30HE OnrpKaifiiero pa3BuTHs HanbOoJiee MOATOTOBICHHBIX JIETeH, HO MPH 0053aTEIbHOM y4eTe
WHMBUIYAILHBIX OCOOCHHOCTEH M BO3MOXKHOCTEU JIeTei, (OPMUPOBAHUHU Y KakJI0ro peOeHKa
MO3HABATEJIIbHON MOTHUBAllMM, Bephl B ceOs, B cBou cuibl. C caMbIX NEpPBBIX YPOKOB JETH
MOMEIIAIOTCS B CUTYAllMIO, TPEOYIOIIYI0 OT HUX WHTEIICKTYaJbHBIX YCUIIUH, MPOAYKTUBHBIX
neiictBuil. [lpakTuyecku 5TO O3Ha4yaer, 4TO MJs MOCTPOEHUS TPAEKTOPUM YTIIIYyOJIEHHOTO
U3yYeHHs] MAaTEeMaTUKUA M3 Y4eOHHMKOB OTOOpaHBI 3a/JlaHUSl BHICOKOTO YPOBHS, IPEAIOaraeTcs
TAaKXe€ JOCTATOYHO BBICOKMI TEMII MX OCBOECHHMSA. BMecTe ¢ TEM BBICOKMU YPOBEHb MOJAYH
Marepuaja paccMaTpUBacTCs He Kak o0s3aTeslibHOE TpeOoBaHHE, a Kak NPEAJIOKEHHE, Kak
603MOJNCHOCMb TOCTUKEHHS yCIIeXa, MPeI0CTaBlIeHHAs KaXIOMY peOeHKY U OOy Iaromas ero
K jaeictBuio. [losToMy yuutenb JOMHKEH 3aMETHTh U MOJJAEPKATh JII00O0M, MyCTh Maxe cambli
MaJIeHbKUH ycrex peOeHKa — ero aKTUBHOCTh, BKIIFOUEHHOCTh B IIPOIIECC TOUCKA PEIIEHUSs, €ro
BEPHOE CYXJACHHUE WM MPOCTO MOIBITKY BbIIBUHYTh COOCTBEHHYIO TUIIOTE3Y.

PaboTa Ha BBHICOKOM ypOBHE TPYAHOCTH 00S3aTENBHO JIOJDKHA COYETATHCS C CO3/IaHUEM
B KJIacC€ aTMOC(ephl JOBEPHs], YBOKEHHs, TOOPOXKEIATEIbHOCTH, MO3BOJISIIOMICH IOBEPUTH
B CBOM CHJIBI U MO-HACTOSIIIEMY «PACKPBITHCA» KAXKAOMY YUCHHKY. «Y TeOs Bce MOTyduTCs!» —
JIOJKEH BEPUTh YUUTENb B YUEHUKA. «Y MEHS BCE MOJIYYUTCA!» — JOJHKEH BEPUTh OH caM. «Y
HEro BCE MOJIYYHUTCS!» — JOJIKHBI BEpUTh BCE OCTAJIbHBIE YUEHUKH Kjlacca. B mpoTuBHOM cityyae
oOy4yeHne moTepsieT /il peOeHKa JTUYHOCTHBIA CMBICII, U IIKOJIAa HE CMOXKET BBIITOJHUTH CBOCH
[JIaBHOM MUCCHM — ITIOMOYb €MY JOCTUTHYTbh CBOEI'0 MHANBUAYAILHOIO MAaKCUMyMa.

Leab noaroroBuTeIbHOrO 3TaNA («3anaya 1Hs1») — cpopMUpOBaTh MOTUBALIMIO K PELLICHUIO
MaTEeMaTUYECKUX 33]1a4 HA OCHOBE MEXAHU3MA «HAJA0» — «X0UY» — «MOT'y». JTa LIeJb JOCTUTAeTCS
IIyTE€M BOBJICYECHHMSI IIKOJBbHUKOB B CHCTEMAaTUYECKOE PEIICHUE HECTAaHJAPTHBIX 3a/1a4 B 30HE UX
OmKaifiiero pa3BUTHsL, CO3/IaHKs JOOPOXKETaTEILHON, TBOPUECKOH, Oe30macHoi (¢ mo3uuui mpasa
Ha omMOKy) 0o0pa3oBaTeNbHON Cpenbl, MOAJEPKKU ycrexa JI00ro Y4eHHKa OTHOCHTEIbHO
ce0s1, co3JaHUs BO3MOXKHOCTH JUIsSl KaXK/I0TO YUEHUKA MEePEKUTh CUTYALMIO yCIeXa U MOJyYUTh
YZIOBOJIBCTBHE OT PELIEHUS MaTEMATUYECKUX 3a/a4.

Vuanmmcs cucremMatiuecku (2—4 pasa B HEJIeIi0) MPeAIaraeTcsl PEInTh «3a1aqy JHI» —
HECTaHJapTHYIO 3a/1a4y M0 MaTEMAaTUKE, HAMPABJICHHYIO HA pa3BUTHE MBIILICHUS, PACIIUPEHUE U
yriIyOJieHHe X 3HaHUH. DTO MOXKET ObITh 3ajjaua U3 y4eOHUKOB U MOCOOMI 0 MaTeMaTUKHU, JINOO
3ajayda, BIOpaHHas M3 Pa3JIMYHbIX MUCTOYHMKOB — COOPHMKOB 3a/a4 JUIsl KPY)KKOBOW paboThl,
3aJJaH1i MaTeMaTHYECKUX OJIMMIINAIPa3HOr0 YPOBHS, NOCOOUH JUIsl BHEKIIACCHOW pabOThI U T. 1.
[TepBble «3agauu JHSI» MOKHO pa3OupaTh Ha ypokax MaTeMmaTuku. [locie Toro kak 1eTu OCBOST
crocoObl paboTHl ¢ 3a7ayaMH JTHS M (PUKCAIMU PE3yIbTaToB, MOKHO BBICTABIISATh HOBBIE «3a]laudl
JHS» B CIELMAIBHO OTBEICHHOMMECTE, a Ha CIEAYIOLUHI JIeHb 10 Hayajla YPOKOB WIJIM Ha YpOKE
pa3buparh UX peuieHue.

Ienp 03HAKOMHTENBHOIO 3Tama — CO3JaTh JUISl KaKIOTO YYEHUKA BO3MOYKHOCTb
KAUeCTBEHHON OJMMIMAJHOM TIIOATOTOBKM II0 MAaTEMaTHKE IIOCPEACTBOM BOBJICUEHUS B
CaMOCTOSITEJIBHYI0 MAaT€MaTU4ECKYI0 AEATEIbHOCTb, B XOJE€ KOTOPOM IIKOJbHUKU OCBAUBAIOT
METO/bI pEIIeHUs OJMMIIMAJHBIX MaTeMaTHUECKUX 3aJady U NPUOOPETAIOT CHUCTEMHBIH OMBIT
MPUMEHEHHUS STUX METOJIOB B HECTAHJAAPTHBIX CUTYaIUsX.

B otnuume ot ypokom, rae OOydwaroniuecss OTKpPBIBAIOT HOBOE, KaK TPABWIIO, O]
PYKOBOJICTBOM YUHUTEJNsI, a 3aTeM JEWUCTBYIOT IO COTJIACOBAHHBIM STaJIOHaM, B OJUMIINAJIHOMN
MaTeMaTUKe OT IIKOJbHUKOB TpeOyeTcss CaMUM MPUIAYMbIBATh HOBBIE IPUEMBI pPEILECHUH.
OOyyaronyecss TNEpPEeBOAST BHYTPEHHHUE MBICIUTENbHBIE JACMCTBUS IO PELIEHUIO JHOOBIX
HECTaHJApPTHHIX 33Ja4 Ha YpOBEHb 3HAKOMBIX JI€TSM KU3HEHHBIX 00pa3oB, 4TO MOMOIAaeT UM
IPaMOTHOT'O BBINOJHATH 3TH MBICIUTENbHbIE JEUCTBHS M BKIIOYAET TBOPUECKUM 3MOLIMOHAIBHBIN
KOMIIOHEHT Yepe3 POJIEBYIO UTPY, MEPEBOILIONICHNE, KOMAaHIHYIO paboTy, COPEBHOBATEIbHOCTD,
nepekKUBaHUE PAIOCTH TTOOE]T.
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OO6yuaromuecss 0CBanBalOT pedIESKCUBHBIN METOJ TMPEOIOJICHHs JIIOOBIX TPYIHOCTEH M
CTpaTeruy pelieHusi HeCTaHJapTHBIX MaTEMAaTHUECKUX 3a/ay, YTO SIBJISETCS MPOYHOW OCHOBOM
JOCTHIKEHUS 1IeJiel, IOCTAaBJICHHBIX JaHHOW MPOrpaMMOil YriyOJ€HHOM MOATOTOBKHU I10
MaremaTuke st 1-4 kiaccos.

O01mme Moaxoabl K OLEHUBAHUIO

B oOyuarommx 3agaHusx yriayoJeHHOTO U OJMMITMAHOTO YPOBHEH OI[CHUBAIOTCS TOIBKO
ycrex peOeHKa U ero MPOJBMIKEHHE BIIEpe]l OTHOCHTENhHO cebs. OmmubKa ke paccMaTpuBaeTCs
Kak pabouas cuTyarus, TpeOyromas KOPPEeKLUH, BEISIBICHUS €€ IPUYNHBI U UCTIPABJICHUS.

OneHuBaHuE pPE3yJIbTATOB IPOUCXOAUT B JIOTMKE JIOCTUXKEHUH JeTell — HE TOJbKO
MaTeMaTHYECKUX, HO TPEX/IE BCETO JINYHOCTHBIX, KOTHOCUTEIHHO CEOsI».

JUist KaXAO0ro cienyromero mara peOeHKy HeoOXOAMMO MPEANPHHATH OIpeeseHHbIE
YCUJIMsSI, TPOSBUTH TEpPIIEHHE, TPYAOJIO0ME, CMEKaJKy, MpPU 3TOM TPYIAHOCTb JOJKHA OBITh
IPEOIOIMMOM (TO €CTh UMEIOIMXCSI 3HAHUM, YMEHHH, CIIOCOOHOCTEH /17151 BBIIOIHEHUS CIIEAYIOLIEr0
11ara y Hero JJ0JIKHO ObITh JOCTaTOYHO).

VYuuTenp OpraHuzyeT B KJIAcce CHUTYAlMI0 B3aUMHOM NOJJEPKKM U COBMECTHOI'O
nepexxuBaHus pajgoctu nobdensl. O6Cyxat0Tcs Bonpockl: «YTo monyuunocs?», «4To BbI3BAIO
3arpynHeHue?», «Uemy Hayuawuics, pemas (pazoupas) 3amaqy?», «Hro nmoxenar cede?», «3a 4To
MOTY HOXBAJIUTh CE0s1, IPYTUX 7 ».

VY poBeHb OCBOCHHUS YYAIlUMHCS TOM MIIM MHOM TEMbI YUUTEIIb 10 KEITaHUIO MOXKET BBISIBUTD
B XOJI€ IIPEAJIOKEHHBIX B Kypce MareMaTudeckux urp. (Bo3MoxkHble BapuaHThbl UTP IPEACTABICHBI
B [Ipunoxennu Ha c. 60.)

Texymuit KOHTPOJIb OCYLIECTBIISIETCS B T€UEHUE Bcero yuebHoro roaa. [Ipu ouenuBanuu
paboT cneayer HMCXOIUTb W3 TOrO, 4YTO OCHOBHOM LIEJIbIO IOJBEACHUS MTOTOB SIBISETCA
(dopMHpOBaHKE Y YUAIIUXCS TTOJOKUTEIBHOM MOTHBALMU K MAaTEMaTHUECKOU IEATEILHOCTH H, B
YaCTHOCTH, K PEIICHUI0 MaTeMaTUYeCKHX 3a7a4 yriryoneHHoro ypoBHs. [loaTomy o0s3aTebHBIM
ABJISIETCS COOJIIOJICHUE CIIEAYIOIUX TPeOOBaHUi:

1) bukcUpyIOTCS TOJNBKO JTOCTHKEHHS, & OTHOCHTEIILHO HEY/a4 MPOBOIUTCS pediekcus,
HaMeyaeTcs IJIaH KOPPEKIUH U BBINOIHAETCS padoTa HaJl OIIMOKaMH;

2) aKIeHT B OLICHUBAHUU CMEIIACTCS HAa CAMOOLCHKY JETbMH CBOUX PE3yJbTaTOB (Kak
JOCTH>KEHUH, TaK ¥ HeyJlau) B COOTBETCTBHHM C YETKO 3a/laHHBIMH KPUTEPHSIMU;

3) mpu MOJBEJCHUU YYHUTEIIEM MTOTOB CIEAYET YYUTHIBATH HE TOJBKO Pe3yJbTar, HO U
BJIOKCHHBIC YICHUKOM YCHIIHS, @ TAKXKE THHAMHKY PE3YJIbTaTOB «OTHOCHUTEILHO CE0s;

4) 1o pe3yNbTaTaM IMCHUXOJIOTHYECKOT0 TECTUPOBAHMUS KQUeCTB INYHOCTH HUKAKHUE OTMETKU
HE BBICTaBIISIOTCS.

[Tpu mpoBepke paboT AeTeld U BBICTABICHUH OTMETOK YUUTENIb 00paIaeT BHUMaHHE MTPExKIe
BCET0 Ha Ka4eCTBO CaMOOIIEHKU paboT aeTbMu. [Ipo0ieMHbIe 30HBI — MecTa OINOOK (OIINOKHY He
UCTIPABIIAIOTCS, JIETSM MpPEeUIaraeTcsi CaMUM MOHATh, YTO HE MOJYYMJIOCh, U HCIIPABUTh CBOIO
omn6Oky). HeBepHoe mnu HeyjauHoe oopMIIEHHE U TIP. OTMEUAIOTCS KPaCHOM py4yKoi (ITpHu 3TOM
«KpacHOTO 1[BETa» IMPH MPOBEPKE pabOT HE JOJKHO OBITh MHOTO). JIOCTHIKEHUS ETEH, KOTOPhIE
noTpeOoBaIM OT HHUX ONpPEIENeHHBIX YCWIMH, HampuMep, BEpHO peLIeHHas 3ajada co
3BE3JI0YKOH,aKKypaTHOe 0(OpMIICHUE 3a/IaHMs], KOPPEKTHO BBITOJHEHHASI CAMOOIICHKA MITH JTaXe
MIPOCTO KpacMBO HamMcaHHas OykBa WM HHUdpa (Aas KOTO-TO U3 JeTe U 3TO SBISETCS
JOCTH)KEHUEM), OTMEYAIOTCSl 3€JIEHOH pYy4YKOM (PKenaresnbHO, YTOOBI «3€JIEHOr0 IIBETa» OBLIO
HE MEHbIE, YeM

«KpPaCHOTO0Y).
OTMeTKH CTaBsITCS HA OCHOBE YETKUX KPUTEPUEB: 32 00yUaroIie CaMOCTOsATeNIbHbIE pa0OThI
OHH MOTYT OBITH TOJIBKO TIIOJIOKUTENbHBIE, a 32 KOHTPOJIBHBIE — B COOTBETCTBHH C

COorjJiaCOBaHHBIMHU KpI/ITepI/ISIMI/I. HpI/I 3TOM KOHTpOJ'IBHI)Ie pa6OTI)I JOJI’KHBI COCTaBJISIThCS Tak, LITO6BI
B XOJIe 00yYaroNIMX CaMOCTOSITENLHBIX Pa0OT MPH CUCTEMATHYECKOM BBIMIOTHEHUH PabOTHI Ha
OImMOKaMu y JeTei Oblla peasbHas BO3MOXHOCTh 33 CYEeT COOCTBEHHBIX YCHJIMH JIOCTHTHYTH
MaKCHMAaJIbHO BBICOKOTO YPOBHSI B KOHTPOJIBHEIX padoTax. Humepec v ycnewHocms o0yuenus
«OMHOCUmMENbHO CcedA» — BOT T€ KIIOYEBBIC ApPaMETPhl, KOTOPHIE OMPEIEISIFOT MOTHOIIEHHOE
HPABCTBEHHOE, HHTEIJUICKTYAIbHOE M (PU3NOJIOTUYECKOE Pa3BUTHE PeOSHKA, a 3HAYHT, U KAYeCTBO
paboThI C IETHMH.



Cucrema «MaTeMaTHYECKOTO MOPTQOIHO», B KOTOPOM PeOCHOK MOXET OTpa)KaTb CBOU
3aTpyJHEHUS U TOUKH pocTa ¢ 1 1o 4 kiace, Takke MOKET CTaTh HHCTPYMEHTOM JJIsl CAMOOLIEHKHU
HE TOJIBKO YCBOCHHUS COJIEPKaHUs Kypca, HO U TeX YCHIINH, KOTOPBIH MpeIpruHUMal yYeHHUK.

MecTo B yueOHOM ILIaHe

Ha wu3yuennme kypca « Maremarnueckas IIKaTyjdka. YTUIYOJICHHBIH YpOBEHB» B
Ka)KJIOM KJIaCCE HA4YaJbHOM IIKOJIBI OTBOAMTCSA mo 1 uB Hememro, Bcero 135 u. U3 Hux: B 1
knacce — 33 4, Bo 2 kiacce — 34 4, B 3 kitacce — 34 4, B4 xitacce — 34 4.

COLEPKAHHUE NPOI'PAMMBI

ConeprkaHue IpoOrpaMMsl IPEACTaBICHO Pa3/ielaMU, COOTBETCTBYIOIUMU pa3zeiam
NpUMEpHOI paboueil mporpammbl «Yucna u apudmeTudeckue IeHCTBUA C HUMMIY,
«BenuuuHbel M 3aBUCUMOCTH MEXAy HUMU» («Hucla W BETUYMHBIY, «ApHPMETHYECKHE
nencTBusa»), «TekcroBble 3anaun», «IIpocTpaHCTBEHHbIE OTHOLLIEHUS U TEOMETPUYECKUE QUTYPBI»,
«Anrebpanyeckue MnpejcTaBleHus», «MareMaTUYeCKUi A3bIK M JI€MEHTHI JOruKn», «Pabora ¢
MaTeMaTHYeCKOW nH(pOopMaNnel 1 aHaIn3 JaHHBIX» («MaTteMaTindeckas HHPOpMaLus»).

1 kaacce

Yucaa u apudpmerndeckue 1eiicTBUS ¢ HUMH

I'pynnsl npeameToB wiu GuUryp, odnagarone oomum cBoiicTBoM. CocTaBieHne IPYIIIbI
IIPEIMETOB 110 33JJaHHOMY CBOMCTBY (IIpU3HaKY). Beiienenue yactu rpynmsl.

[Topsanox. CpaBHeHue rpynn puryp, 3HaKu =, #.

Yucno Kak pe3yibTaT U3MEPEHUS BEIUYUH.

Harnsinnoe n3o0paxeHue 4ucen COBOKYIHOCTSAMH TOYEK, KOCTAMHU JOMHHO, TOYKaMH
Ha YUCIIOBOM OTpE3Ke U T. 1.

Pumckue uudpsl. Andasutnas nymepanus. «BomnmeoHsie» nudpsi.

VYkpynHeHue enuHul cuyera U uzMepeHus. Cuer necatkamu. HarmsgHoe m3zoOpaxeHue
JIECSITKOB C IOMOIIBI0 TPEYrOJIbHUKOB. UTeHHe, 3amuch, CpaBHEHUE, CIOKEHUE M BBIYUTAHHE
«KPYTJIBIX JIE€CATKOB) (YUCEII C HYJISIMU Ha KOHIIE, BBIPAYKAIOLIUX 1I€JI0€ YUCIIO JECSITKOB).

Cuer necsatkamu U eauHuLIaMu. HarmsinHoe n3o0paxeHue ABy3HAYHbIX YHCET C TOMOIIBIO
TPEYroJIbHUKOB M TOYEK. 3alKCh U YTEHUE JIBY3HAUHBIX YHCEJ, IPEICTABICHUE UX B BU/I€ CYyMMbI
JEeCATKOB U ennHuLl. CpaBHEHHE 1By3HAUHbIX uncel. Cll0ykeHUe U BBIYUTAHNE IBY3HAYHBIX YMCE.

AHanorust MexX1y 1eCATUYHON CUCTEMOM 3aIIMCH YHUCEIl U JECATUIHON CUCTEMOMN MeEp.

Crnoxenue u BbeluMTaHue B npeaenax 20 c¢ mepexogoM uepe3 gecarok. Harmsanoe
N300pakeHNe CIIOKEHUS] U BBIYUTAHMSI IPYII MPEAMETOB C MOMOILIBIO NPEAMETHBIX MOJIENEH,
CXEMaTHUYECKUX PUCYHKOB, OyKBEHHON CUMBOJIMKH, HA YHCIOBOM OTpE3Ke.

3aBUCUMOCTD PE3YyJIbTaTOB CIOXKEHHS U BBIYUTAHUS OT U3MEHEHNS KOMIIOHEHTOB.

TekcToBbIE 3212491

3amaun Ha pa3HOCTHOE CpaBHEHHME, pabdoTa C MPEIMETHBIMM MOJEISIMHU Pa3HOCTHOIO
CpaBHEHHMsI (TOJIOCKaMU-OTpe3KamH). YUTEeHHWEe M COCTaBJIEHHME CXEM K TpeM THUIlaM 3ajay
Ha pa3HOCTHOE CPABHEHME, UX PEIICHHUE.

CocraBieHre BBIPAKEHHUM K TEKCTOBBIM 3aJ1a4aMm.

3amay ¢ HEKOPPEKTHBIMU (OPMYIMPOBKAMU (JIMIIHUMH U HEMOJHBIMH JaHHBIMH,
HepeaJbHbIMU YCIOBUSIMHU).

CocraBHbI€ 3a/1a4i Ha CJIOKEHUE, BBIUYUTAHUE U PA3HOCTHOE CpaBHEHUE B 2—4 NeiicTBUS.
ITocTpoeHne cxeM K COCTaBHBIM 3ajJadaM. AHaJIW3 3a7a4d M IUIAHUPOBAHHUE XOJA €€ PEIICHUS.
CooTHeceHune NOIYyYEeHHOIO pe3yJibTaTa ¢ YCJIOBUEM 33/1auH, OLEHKA €ro MpaB1onoo0usl.



IIpocTpaHcTBeHHbIE OTHOLICHHUSI U TeOMeTpHYeCKHe (PUTYPbI

OmnpeneneHrue paBHBIX (QUTYp Pa3HBIMH CIIOCOOAMH — HAJIOKEHHEM, IMEPEMEIICHUEM,
nepernbanueM u 7Ap. PelneHue 3amad Ha TMOWCK pPaBHBIX (GUIYyp Ha KJIETYaTol Oymare.
CocraBieHre paBHBIX (QUTyp MO 33JaHHBIM YCIOBHUSM. [IOMCK M MOCTPOEHHE «3EPKAITbHBIX)
(cuMMeTpHUYHBIX) hUTyp.

I'eomeTpuueckue (UTypsl: paclioO3HaBaHWE H Ha3bIBAHUE T'€OMETPUUYECKUX (QOpM B
OKpyXaloleM Mupe — Ky0a, Iapa, HapajieNenunena, NUPaMUIbl, IMIMHAPA, KOHYca.
[TpencraBieHus O MIOCKUX U MPOCTPAHCTBEHHBIX TeoMeTpudeckux urypax. Koncrpyupopanue
buryp u3 nagoyex.

Ob6nactu u rpanunel. Jlomanas. BeluucieHue JJIMH JIOMaHBIX Ha KIETYATOH CETKe.
CpaBHEHHUE JUTHHBI ITyTH TI0 TPSMOU U JUTHHBI ITyTH TI0 JIOMAHOH JTMHHU.

CocraBnenue ¢Guryp u3 vacted Tanrpama (mo oOpasiy, o COOCTBEHHOMY 3aMBICITY).
OObeMHEHNE U TIepeCeYCHNE TEOMETPUYECKHIX (DUTY.

BeanyuHbI 1 3aBHCHMOCTH MEXKI1Y HUMHA

OO6mmit npuHIMI W3MepeHus BenudyuH. Enununa wsmepenus (mepka). 3aBUCHMOCTH
pe3yabpTaTa W3MepeHus OT BbIOOpa Mepku. HeobxommmocTh BBIOOpAa €IUHON MEpPKH IpU
CpaBHEHHUHU, CIOKEHWU U BbHIYMTaHUU BenuduH. CBoicTBa BenuuuH. lccrienoBaHue CBOWCTB
BEJIMYMH, UX 3aMKCh C IOMOIIbIO OYKBEHHBIX PABEHCTB U HEPABEHCTB.

N3mepenue BMecTuMocT. EquHuIIa BMECTUMOCTH: JTUTP.

ITouck 3akoHoMepHocTeil. HabOmioneHue 3aBUCHUMOCTEH MeXAY KOMIIOHEHTaAaMH U
pe3ynbTaTaMy apupMETHIECKUX JEHCTBHMA, UX (PUKCHPOBAHUE B PEUH.

HucnoBol OTPE30K.

AJjredpanyecKue npeaACTaBJIeHUSA

Urenne u 3amuch OYKBEHHBIX BbIpakeHUW B 1-2 neiictBus 6e3 ckoOok. PaBencTBO M
HEPABEHCTBO, WX 3aUCh C MOMOIIbIO 3HAKOB >, <, =.

VYpaBueHue. PerieHre npocThIX ypaBHEHHI Ha OCHOBE MOJIeNel (BECHI, YUCIOBOM OTPE30K,
cxembl). CocTaBlieHHe U pelIeHHe ypaBHEHH M0 pucyHKaM. PerieHne ypaBHeHHId B HECTaHJapTHOM
bopme (¢ «MenTKaMny, THHUSIMH U 1p.). YpaBHeHus Buga a + x = b, a —x = b, X —a = b, pemaemsie
Ha OCHOBE B3aMMOCBSI3U MEKY YaCThIO U LIEJIBIM.

3anuch NepeMecTUTEIHHOIO CBOMCTBA CI0KEHUS C TOMOIIBI0 OYKBEHHON (POPMYIIBI:
atb=b+a.

3anuch B3aMMOCBSI3M MEXIY CJIOKEHHMEM U BBHIYMTAHHEM C TOMOIIBIO OYKBEHHBIX
paBeHcTB BUmaa +b=c,b+a=c,c—a=h.

MarteMaTH4YeCKHH S3bIK M 3JIeMEHTHI JJOTHKH

3HaKOMCTBO C 3aJladyaMM JIOTMYECKOI0 XapakTepa M crocobamu ux pemieHus. [lepedop
BapHaHTOB 10 npasuity. [lepebop Bcex BapMaHTOB NEPECTAHOBKHU JIBYX 00BEKTOB, TPEX OOBEKTOB.
Permenue nornyeckux 3ajay ¢ HOMOIIBIO YUCIOBOro oTpe3ka. [lepebop BapuaHTOB B IpuMepax Ha
MIOWCK HEN3BECTHBIX 3HAKOB + U —. PerleHue 3a/1au Ha pyKONoXaTHs Kak MporeIeBTHKA U3YdeHUs

rpa¢os.
Pabora ¢ maTtemaTnyeckoii MuHGopManueil 1 aHAIU3 TaHHBIX

BepHble (McTUHHBIE) U HEBEPHBIE (JIOKHBIE) MPEIOKEHNS (BHICKa3bIBAHNUS ), COCTABIEHHBIE
OTHOCHUTEIIbHO 33JJaHHOT0 Ha0opa MaTeMaTH4eCKX 00beKTOB. [IpuMeps! 001X BhICKa3bIBAaHHUM
U BBICKA3bIBaHUH O cymiecTBoBaHMU. OOOCHOBaHME BBICKAa3bIBAHUI U UX ONPOBEPKEHHE.

Tabnuia, NOUCK 3aKOHOMEPHOCTH pa3MelleHHsi 0OBbeKTOB (uucen, (Guryp, CUMBOJIOB)
B Tabuu1e (B CTPOKax, CTOJIONAX, TUATOHAIISX ).

CocraBieHue 1o pucyHKaM YMCIIOBBIX PABEHCTB U BhIpaXKEHNI. MoienupoBaHue NeiCcTBUH,
3aJIaHHBIX B BBIPAKEHHH, C TOMOILIBIO ITPEMETHBIX PUCYHKOB, CXEM, YHCIIOBOTO OTPE3KA.



2 KJIacc

Yucaa u apupmMernyeckue 1eCTBUA C HUMU

Cotns. Cuer cotHsmu. HarmsgHoe m3oOpakeHue coteH. UTeHue, 3ammch, CpaBHEHHE,
CIIO)KEHHE W BBIYUTAHHE «KPYTJIBIX COTEH» (UHMCEN ¢ HYJISIMHU Ha KOHIIE, BBIPAKAIOLIUX LIEJI0e
YHCJIO COTEH).

YucnoBoit yy.

Cuer coTHsAMHU, AecaTKaMM U equHuamu. Harnsinoe nzo0pakeHne TpeX3HauyHbIX YHUCEI.
UreHue, 3anuch, yIopsA0YMBaHUE U CPABHEHHE TPEX3HAUHBIX YKCEN, UX MPEACTAaBICHUE B BHUIE
CYMMBI COTEH, JIECATKOB U €IMHUL (JeCATUUHBIN cocTaB). CpaBHEHUE, CI0KEHUE U BHIYMTAHUE
TPEX3HAYHBIX YHCEN. AHAIOTHS MEXAY NECATUYHOW CHUCTEMOM 3amUCH TPEX3HAUHBIX YHCeNT U
JECATUYHON CUCTEMOU MED.

KoncTpynpoBanue u3 nagouek (CUYeK) YHUCIOBBIX PAaBEHCTB.

Pacrionoxxenne oOBEKTOB B 3aaHHOM ToOpsiiKe (Bo3pactanus, yoeiBanus). CocraBiieHue
Ha YHCIIOBOM JIy4€ MOJIEJIeH YIOPSAIOUYUBAHUS OOBEKTOB.

[Ipuemsl ynpoleHus yCTHOro cueTa (CI0KE€HUE, BBIUUTAHUE) C MOMOILBIO JONOJHEHUS
JI0 KPYTJIOTro YKCIa, CBSI3ed MEXly KOMIIOHEHTAMH U PEe3yIbTaTaMU CIOKEHUS U BBIYUTAHHUSL.

[Ipuembl BoccTaHOBieHUS IU(GP, CKOOOK, 3HAKOB apHU(PMETHUECKUX NEUCTBUU NpHU
CPaBHEHMH, CJIIO)KEHUH Y BRIYUTAHUH YUCEN U BEIHYHUH.

I'paduueckas nHTEpHpeTalisi YMHOKEHHS U JeneHust. CBA3b MEXAy KOMIOHEHTAMHU U
pe3ylbTaTaMi YMHOKEHHUS U JeNICHUsI.

JlenuTtenu u KpaTHble, UX paclio3HaBaHue. YeTHbIE U HEUETHBIE YUCIIA.

BriBenienne yacTHbIX ciyyaeB yMHOKeHUs u aenenus ¢ 0 u 1. HeBo3aMOXXHOCTh JieneHus
Ha 0.

BykBennas 3anucsk u rpaduyeckast MoJieNb (MPSIMOYTOJIBHUK) B3aUMOCBSI3H KOMIIOHEHTOB U
pe3ynbTara IeMCTBUIA YMHOKECHHUS U IETICHUSL.

[Topsox BBHIMOTHEHHS] ACUCTBUN B YHWCIOBOM BBIPAXKEHHH, COACpXKAIIeM IeHCTBUS
CJIO’KEHUS U BBIYUTaHUS (co ckoOkaMu/0e3 ckoOok) B ipenenax 100 (1o Tpex u 6onee neiicTBmii);
HaXO0XXJICHUE ero 3HAYCHHUSI.

Teicsiua, ee rpaduueckoe m3oOpaxenue. Crokenne W BbramtanHue B mpeaenax 1000.
YCcTHOE clokeHHe, BhIUMTaHHE, YMHOXKEHHE M JieneHue uducen B mpeaenax 1000 B ciydasx,
CBOJMMBIX K JieiicTBUsAM B Tipeaenax 100.

Jlemenue ¢ octaTkoMm.

TekcToBbIE 32712491

Omnpenenenne CX0ACTBA M pa3IH4HA 33/1a4 Ha Pa3HOCTHOE M KPaTHOE CpaBHEHHE.

3amaun Ha HAXO0XKJICHHUE «3aTyMaHHOTO YHCIIa.

CocraBHbie 3a1aun B 2—4 neiicTBus Ha Bce apudmernueckue aevictus B npeaenax 1000.

ITocTpoeHue cxeM kK cocTaBHBIM 3a7a4aM. [locTpoeHne pa3HbIX CIOCOO0B pelIeHHs 3a/1a4H
Ha OCHOBE €€ aHallu3a, COCTaBJICHWE IUIaHA pelIeHus 3anadd. PermieHue 3amad 1o IJIaHy,
KOMMEHTUPOBAHHE PELICHHUS.

3amaun ¢ OyKBEHHBIMH JaHHBIMH.

3amaun C HENMOJHBIMM M HEKOPPEKTHBIMU (POPMYTUpPOBKAMH, 3a7ayd HAa BHHUMAaHHE.
VYcerpaHeHne MHAMBIX IPOTUBOPEYH.

[TocTpoenue Mozenelt (pUCyHKOB, cxeM, Tabiuil, TpadoB) HECTAHIAPTHBIX 33a4. AHATU3
3aj1a4, BBIIBUKCHNE U 000CHOBaHHE TUTIOTES.

IIpocTpancTBeHHBbIC OTHOLICHHUSI U TeOMeTpHYeCKHe (PUTYPbI

[TapannenbHble 1 IepeceKarourecs IpsMble.

Henouku. [TocTpoenune Touek u TUHUM Ha kieTyaToi Oymare. Urpbl-nabupuHThl, 00BOAKA
buryp, npokiIapIBaHue MapLUIPyTOB.

[Tnockocts. Yromn. [IpssMoi, ocTpelil ¥ Tyno yriisl. llepnenauKkyIspHbIe NpsMbIE.



BerrsBiieHre CBOMCTB IIPAMOYTOJIbHUKA U KBapaTa.

Pacno3naBanne nomMaHOW JIMHWM M MHOTOYTIOJbHHKA. BblUMCIIEHHWE IUIMHBI JOMAHOW U
nepuMeTpa MHOTOYTOJIbHUKOB.

Kpyr u okpyXHOCTb, UX LEHTp, paauyc, auamerp. Llupkyns. BeruepunBanue y30pos
U3 OKPY>KHOCTEH € TIOMOIIBIO IIUPKYJIS.

KoncrpynpoBanue ¢uryp u3 najodex (Cruyex).

CocraBienue ¢uryp u3 yacteil u pazouenue Guryp Ha 4acTu.

OO0benuHeHNe U epecedeHre reOMeTpUIecKux Guryp.

[Tnomanau ¢uryp, cocTaBIEHHBIX U3 TPSIMOYTOJIBHUKOB M KBaJIPATOB.

O6bem rTeoMerpuueckod (uryppl. EauHuel odbema (KyOMYECKHMH CaHTUMETD,
KyOM4eckuil JeuuMmeTp, KyOMUecKMid MeTp) U COOTHOWICHHS Mexay Humu. OObem
IOPSIMOYTOJIBHOTO TMMapajjienenumneaa, o0beM KyOa. BbisBieHHe CBOWCTB MNPSIMOYTOJIBHOTO
napaJuieenuresaa u Kyoa, mocTpoeHne uX pa3BepToOK U MOJIETIeH, BRIYMCIIEHHE 00beMa U TUIOIAAN
MOBEPXHOCTH.

Habnronenne KpacoTbl MaTeMaTHYeCKHX OOBEKTOB B OKPYXKAIOIIEM MHpe (3epKaibHas
CUMMeETpHUs, iepeHoc, psa Pubonayun).

BeanuyuHbl ¥ 3aBUCHMOCTH MEKI1Y HUMHU

3aBUCUMOCTb pe3yibTaTa HM3MepeHus oT BblOOpa Mepku. ClOXKEHHE U BbIYMTAHUE
BennunH. HeoOxonuMocTh BbIOOpa €IMHONM MEPKU IpPU CPAaBHEHUH, CIIO)KEHUHM U BBIYMTAHUU
BEJIMYMH.

ITouck 3axkoHoMepHocTeil. HaOmioneHue 3aBUCHMMOCTEH MeXAY KOMIIOHEHTaMH U
pe3yibTaTaMi YMHOXKEHUS U JICJICHUS.

dopmyna om@anM NpsAMOyroiibHUKa: S = a - b. ®opmyna oObeMa MPSAMOYrOIBHOTO
napaenenunena: V= (a - b) - c.

Asiredpanyeckue npeacTaBjaeHus

YreHue v 3anMch OYKBEHHBIX BBIPAXKCHUH, COJICPIKAIINX ICHCTBUS CII0KEHHUSI, BHIYUTAHHS,
YMHOXEHHUS W JeneHus (co ckobkamu u 0e3 cko0ok). Berumcrnenue 3HaYeHM MPOCTEHIINX
OYKBEHHBIX BBIPKCHHUI TIPU 33JaHHBIX 3HAUYCHHSIX OYKB.

3anuce B3aMMOCBSI3U MEXKAY YMHOXKEHHUEM U JIEJICHUEM C TIOMOIIbI0 OyKBEHHBIX PABEHCTB
BUugaa-b=c,b-a=c,c:a=h,c:b=a.

O06o006menHas 3anuch cBoicTB 0 1 1 ¢ momonibio OykBeHHBIX popmyn: a - 1 =1 - a =a;
a-0=0-a=0;a:1=a;0:a=0wu ap.

O06o011eHHas 3aUCh CBOMCTB apU(PMETUUECKUX JAECHCTBHM ¢ MOMOIBIO OYKBEHHBIX
dbopmy.

VpaBuenusi Buna a - x =b, a 1 x =b, X : a = b, pemaemsie Ha 0OCHOBE TpadUUECKOI MOIEITH
(mpsiMoyToNBHUK). KOoMMEHTHpOBaHHE pelIeHNsT ypaBHEHUH.

BehlsiBIeHHEe 3aKOHOMEpPHOCTEH B MOCTPOCHHUM YMCIOBBIX DPSJIOB, MOMCK MPOIMYIIEHHBIX
yncen. Pemenue uyucnoBbix peOycoB. BoccraHoBieHne B 4MCIOBBIX pelycax mudp,
0003HauEHHBIX OYKBaMHU.

MareMaTnuecKNi A3LIK U DJI€EMEHTHI JIOTHKH

Hcnonb3oBaHre OYKBEHHBIX PABEHCTB NIl 0OOCHOBAHUS CYXKICHUU.

3ajaun TIOTHYECKOT0 XapaKTepa U crocoObl ux pemeHus. [lepedop BapuaHTOB Ha OCHOBE
npoOHoro feicTBus. Cuctemarnueckuii mepedop BapuaHToB (1o npasuiy). [lepebop BapuanToB
C BBEJICHUEM OrpaHUYEHUN. «Marndecku KBaapary.

3HaKOMCTBO C psAZIOM U criupaibio GuboHaYUN, HAXOXKIEHHE UX B OKPYKAIOIIEM MUpE.

Pabora ¢ maTtemaTu4yeckoii nHGopmManueil 1 aHAJIN3 JAHHBIX
YnopsinoueHHbid nepedop BapuanToB. Cetu muuuid. [lyTu. 3aganue 11 CMEKaIUCTHIX

Onepanus. OObEKT U pe3yabTaT ONEpaltH.
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Onepanuu Haj npeaMmeTamu, gurypamu, yuciamu. llpsmple u oOpaTHBIE Omeparuu.
OTpIcKaHKE HEU3BECTHBIX: 00BEKTa ONepalliy, BBIMOIHAEMON ONepalui, pe3ybTaTa ONepaluu.

[Iporpamma neiictBuii. Asnroputwm. JInHelHbIe, pa3BETBICHHBIE U IUKIMYECKUE aJITOPUTMBI.
CocraBiieHue, 3aMKCh U BBIIIOIHEHUE AJITOPUTMOB Pa3JIMYHBIX BUJIOB.

COop u mpencraBieHre WHGOpPMAIUKA B CIPABOYHUKAX, SHIUKIONEIUSX, WHTEPHET-
HMCTOYHHMKAX O MPOAOKUTEIBHOCTU KU3HU PA3JMYHBIX KMBOTHBIX U PAaCTEHUU, UX pa3Mepax,
COCTaBJICHUE 10 TOJIYYEHHBIM JIAHHBIM 33/1a4 Ha BCE YEThIpE apu(PMETUUECKUX IEHCTBUS, BEIOOD
Jy4YlIUX 3a7a4 U COCTaBJICHUE «3aJauHNKa KJIaccay.

3 KJaace

Yucaa u apupmernyeckme AeidcTBUSI ¢ HUMH

Cuer TeicssyamMu. Pa3psiibl v KJIacChl: Kacc €AMHULI, KIAacC THICSAY, KJIACC MUJUTMOHOB H T.
1. Hymepanus, cpaBHeHHE, CIIOKEHHE U BBIYMTAaHUE MHOTO3HAYHBIX YHCEN B ITpeaeiax
1 000 000 000 000. ITpeacrapieHre HATYPAIBHOTO YKCIIA B BUIE CYMMBI Pa3psIHBIX ClaracMblX.
OO0muii ciydail yMHOKEHHUSI MHOTO3HAYHBIX YHCEN.
Ilopsimox peWCTBUII B YHMCIOBOM BBIPAKEHMM, 3HAYEHUE YHUCIOBOIO BBIPAKEHUS,
COJIepIKAIIETO HECKOJIBKO IEHCTBHIA (CO cCKoOKamu/0e3 CKOOOK), C BBIYUCICHUSMH B IPEIEIax
1 000 000 000 000.

AXTyanu3anusi CBOMCTB apU(pMETUIECKUX JCHCTBUI M B3aUMOCBSI3€ MX KOMIIOHEHTOB.
IIpoBepka NMpaBUJIBHOCTH BBINOJIHEHHS JEHCTBUHA ¢ MHOI'O3HAYHBIMHM YHCIIAMHU,
pe3yabTaTa BeIYHCICHUS (MIPUKUAKA WK OLEHKa pe3yibTara, 00paTHOe AeHCTBUE, TPUMEHEHNE
QITOPUTMA, UCIIOJIb30BaHUE KAIbKYIISTOPA).

Pumckue nudpsi.

TekcToBbIE 3212491

Knaccudukanms mpocThix 3aa4 U3y4eHHbIX TUIIOB. OOl crnocod aHajm3a U perieHus
COCTaBHOM 3aJa4M.
3aj1aur Ha HaXO0/IEHHE YHUCEJI 10 UX CYMME U Pa3HOCTH.

IIpocTpancTBeHHBIC OTHOLICHUSI K TeOMETPHYECKHE (PUTYPBI

IIpeoOpasoBanue Guryp Ha miockoctd. CuMMeTpust GUIyp OTHOCHUTENIBHO MPSIMOM.
®urypsl, MerolMe ock cuMMmeTpun. [locTpoenne cuMMeTpUUHBIX (PUTYp HA KJIeT4aToil Oymare.
[IpsiMoyronbHBII napasuienenunen, Kyo, UX BepIIUHbI, pedpa U I'paHH.

Bean4yuHbI U 3aBUCHMOCTH MEKIY HUMHU

[lepemennas. BeipaxkeHnue ¢ nepeMeHHON. 3HaUEHHUE BBIPAKEHUS C IIEPEMEHHOM.

dopmyna. GopmyIisl IUIOMIAIN U TIEpUMeETpa npsiMoyroneHuka: S=a - b, P =(a+b) - 2.
®dopmyel TIOMIAIN U TIepUMeTpa KBaapata: S=a - a, P =4 - a.

dopmyna oObemMa MpsIMOYToIbHOTO Mapamenenunena: V = a - b - ¢. ®opmyna odobema
kyoa:V=a-a-a.

®opmyna myta S =V - t u ee aHanoru: popmyna croumoctu C = a - x, popmyiia paboThl
A=W - twuap., ux 0000IIEeHHAS 3alTUCh ¢ TOMOIILIO hopmynbr @ = b - C.

Habmtonenue 3aBucuMOCTel MeXY BEIMUYMHAME, UX (PUKCHUPOBAHUE C TOMOIIBIO TaOIHIL
u hopmyi.

IToctpoenue Tabaui o popmyniam 3aBUCUMOCTEN U (POpMyYIT 3aBHCUMOCTEH! 1O TabIuIaM.

Cucrematnzanysi OTHOIICHMM MEXIy eIWHMIaMu BpeMeHU. CpaBHEHHE, CIOKEHHE U
BBIUNTAHUE €IMHUL] BPEMEHHU.

AJiredOpanyecKue npeacTaBjieHus

®opmyna nenenus ¢ octatkom: & = b - ¢ + r, r < b. YpaBuenue. Kopenb ypaBHeHUs.
MHoecTBO KOpHe# ypaBHeHus. COCTaBHbBIC ypaBHEHUsI, CBOISIIMECS K LIEMOYKe MPOCTHIX (BHIA
a+tx=b,a—x=b,x—a=b,a-x=b,a:x=Db,x:a=Db). KommeHnrupoBanue perieHus ypaBHeHH
110 KOMITOHEHTaM JIeCTBUM.

10
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HOCTpOCHI/Ie Moneneﬁ ACJICHUA C OCTATKOM Ha YU CJIOBOM JIY4YC.

MartemMaTH4YeCKUH A3BIK U 3JIEMEHTHI JIOTHKH

3HAKOMCTBO C CHMBOJIMYECKOM 3alMChi0 MHOTO3HAYHBIX 4YHCE]I, O003HAUCHUEM HX
pa3psI0B U KIJIACCOB, C SI3BIKOM YPaBHEHUM, MHOXKECTB, TIEPEMEHHBIX B (HOPMYJI, H300pakeHHEM
MIPOCTPAHCTBEHHBIX (UTYP.

BrickaspiBanne. Pacrio3dHaBaHue BBICKA3bIBAHWM, OMNPEACICHUE WX MCTUHHOCTH U
JIOXKHOCTH. MHOXECTBO. OJEMEHT MHOXECTBAa. 3HAaKM € W €. 3aJaHue MHOXKECTBa
MIEPEYUCIICHUEM €T0 JIEMEHTOB M CBOMCTBOM. [1ycTOE MHOKECTBO 1 ero o00o3Ha4YeHHe: . PaBHbBIC
MHOecTBa. Jluarpamma Olinepa — Benna. IlogmuoxectBo. 3Haku < u . llepeceuenue
MHOkecTB. 3HaK M. CBoicTBa mepecedyeHHss MHOXKECTB. OObeAMHEHHUE MHOXKECTB. 3HAK U.
CBolicTBa 00BEIMHEHN MHOKECTB.

[Tepemennas. ®opmyna.

PabGora ¢ maTemaTnuyeckoii MHpoOpManHeld M AaHAJIM3 JAHHbIX

Krnaccudukanus 31eMeHTOB MHOKECTBA 10 CBOWCTBY.

YnopsimoueHue u cucTeMaTH3aIusl HHPOPMAIMH B CITIPABOYHOU JTUTEPaTypeE.

Pemenue 3a1ay Ha ymopsI04eHHBIN nepedop BapUaHTOB C MOMOIIBIO TaOJIHI] U JepeBa
BO3MO>KHOCTEH.

4 giaace

Yucaa u apupmerndeckue 1eiicTBUS ¢ HUMH

O1eHKa U NPUKUAKA CyMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

W3mepenuss u apoOu. HemoctaToyHOCTh HATypalbHBIX 4YHCENT [UIl HPAKTHYECKUX
u3MepeHuil. [IoTpeGHOCTh MPaKTHYECKUX U3MEPEHHH KaK HCTOYHUK PACIIUPEHUs TOHATUS YHUCTIa.

Homnu. ITpoueHT.

Hpobu. Harnsanoe uzoOpakeHue apoOel ¢ MOMOUIbI0 T€OMEeTpUdeckux (Uryp U Ha
qucia0BoM Jiydye. CpaBHeHHE JpoOeit ¢ OAMHAKOBBIMU 3HAMEHATENSIMU U Ipo0el ¢ 0JTMHAKOBBIMU
qucauTensiMu. Jlenenue u apodu.

Tpu Thna 3a1a4 Ha yacTH (JpoOn): HAXOXKJICHHUE YaCTH YKClIa, YUCIIa [0 €ro YacTH U 4acTH,
KOTOPYIO OJTHO YHCJIO COCTAaBIISIET OT Apyroro. HaxoxxaeHne nponeHTa oT Y1cia U YUCIIa 10 €ro
MPOLIEHTY.

CrnosxeHue 1 BIYMTaHUE APoOel ¢ OJMHAKOBBIMUA 3HAMEHATEISIMU.

[IpaBunbHBIE U HempaBWiIbHBIE apoOu. CMemranHble qpoOu. Beinenenue nenoil yactu
HenpaBWIbHOM apoOu. [lpencraBieHue cmemaHHON ApoOW B BUAE HENPABUIBHOW IpoOwu.
CrnosxeHue 1 BbBIUNTaHUE CMELIaHHbIX Ipo0eil (C 0JMHAKOBBIMU 3HAMEHATENSIMU JPOOHOH YacTn).

IlocTpoeHne n UCHOIB30BAaHUE AITOPUTMOB U3YYEHHBIX CIIy4aeB JEHCTBUI C MPOCTBIMU
JIpoOSMHU M CMEIIaHHBIMU IPOOSIMH.

TexcToBBIE 3a1a9YH

3amaun Ha CJIOXEHHME, BBIYMTAHHME M PA3HOCTHOE CpPaBHEHHE IPOCTHIX Jpobel u
CMEIIaHHbIX ApoOei: aHalu3, MpeJCTaBICHUEe Ha MOJEINH; ITUIAaHWPOBAHHWE M 3allCh PEIIEHUs;
IIPOBEPKA PELICHUS U OTBETA.

Tpu Tuna 3agay Ha IpoOH: HAXOKIEHHE YacTH OT YMCIIA, YHCIIa 10 €ro YacTH U IpooH,
KOTOPYIO OJIHO YHMCIIO COCTABJIIET OT JAPYroro. 3ajJadd Ha HaxOXKICHHE IPOLEHTa OT 4Hcia U
qucila 10 €ro IPOLEHTY.

3ajayn Ha OJHOBPEMEHHOE PaBHOMEPHOE ABM)KEHHE JBYX OOBEKTOB (HABCTpedy APYT
JIpyry, B TIPOTHBOIIOJOXHBIX HANpPaBIEHUSAX, BIOTOHKY, C OTCTaBaHUEM): OIpeesieHue
paccTosIHUA MEX/y HUMH B 33JJaHHBII MOMEHT BPEMEHH, BPEMEHH B ITYTH J0 BCTPEUH, CKOPOCTH
cOnmmxeHus (yIaaeHusl).
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3amaun Ha BBIYMCIICHHUE IJIOMIAIN MPSIMOYTOJIBLHOTO TPEYTOIbHUKA U TUToManeii Gpuryp.
IIpocTpancTBeHHbIC OTHOLICHUSI K TeOMETPHYECKHE (PUTYPbI

IIpsiMOYTOBbHBIN TPEYroJbHHUK, €ro yIJbl, CTOPOHBI (KaT€Thl U I'MIIOTEHY3a), IJIOLIA]b,
CBSI3b C IIPSIMOYTOJIBHUKOM.

Pa3BepuyTslii yroa. CMeXHble U BEpTUKAIbHBIE YIUIbL. LleHTpanbHbIl yroa u yrod,
BIIMCAHHBIA B OKPYKHOCTb.

N3mepenue yrios. Tpancnoprup. IloctpoeHue yrios ¢ IOMOIIBIO TPAHCIIOPTUPA.

EnvHune! mionany: KBagpaTHbIM MUIIUMETP, KBaJIpaTHbIA CAaHTUMETP, KBaJApPaTHBIN
JELUMETP, KBapATHBII METp, ap, FeKTap, COOTHOLLIEHUSI MEXKTy HUMHU.

Ouenka rtomanu. [TpubnuxeHHoe BEIUMCICHHE TUIOIAAEH C TOMOLIbIO MATETKH.

HccnenoBanue CBOMCTB reOMETPUUYECKUX (DUTYP C TOMOIIBIO U3MEPEHUH.

Bean4yuHbBI U 3aBUCHMOCTH MEXKIAY HUMH

Eaunauns! miomanu (ap, rekTap), CKOpoCTH (KUIOMETpPHI B 4ac, METPBl B MUHYTY, METPbI
B CEKYH/TY); COOTHOIIIEHHE MEX Ty enunuiiamu B peaenax 1 000 000.

dopmyrta monaaM NpSIMOYroJIbHOTO TpeyroibHuKa: S = (a - b) : 2.

[ kainel. Yucnosoii nyy. KoopaunaTthslii Jiyd. Paccrosinue Mexay TOYKaMu KOOPAUHATHOTO
ny4ya. PaBHOMepHOEe ABM)KEHHE TOYEK MO KOOPAWHATHOMY Jy4y Kak MOJIElb PaBHOMEPHOTO
JIBIDKEHUS PEATbHBIX OOBEKTOB.

CkopocTh CONMKEHUS UM CKOPOCTh YHalleHHus IBYX OOBEKTOB MpPH OJHOBPEMEHHOM
PaBHOMEPHOM JIBUKCHHH.

DopMyJIbl CKOPOCTH CONMKEHUS U CKOPOCTH YAATIEHUS: Veon = V1 + V2 U Vyy = V1 — Va.

@OopMyITBI PACCTOSHUS MEXKTY ABYMSI PABHOMEPHO IBMXKYIIUMUCS O0BEKTAMU B MOMEHT
BpeMeHH t st [BYOKeHHsT HaBcTpedy apyr apyry (d = So — (Vi + V2) - t), B IPOTHBOIMOIOKHBIX
Hanpasienusax (d =S, + (v1 + Vo) - t), Brorouky (d =S, — (V1 — V2) - t), ¢ orcraBanuem (d =S, —
(V1 —V2) - t). Dopmyiia OJHOBPEMEHHOTO ABUKEHUS S = Veon * tacrp.

Koopaunataslit yroin. I'paduk aBrxeHus.

HaGmtonenue 3aBucuMOCTEl MEXIy BEIWYMHAMH U HUX (DUKCHPOBAHHE C IMOMOILBIO
dopmyn, Tabauu, rpadukos (aBrxeHus). IloctpoeHne rpagukoB IBMXXKEHUS MO (GopMylnaM U
Tabiuuam.

AuaredpanyecKue npecTaBJIeHUs

HepaBenctBo. MHOXeECTBO pelieHHuil HepaBeHCTBA. CTporoe U HECTPOTroe HEPaBEHCTBO.
3naku <, >. JIBOHOE HEPaBEHCTBO.

Pemenue mpocTedux HEpPaBEHCTB Ha MHOXKECTBE IIEJIBIX HEOTPUIIATEIBHBIX YHCEI
C TIOMOIIBIO YHUCIIOBOTO JIyya.

Hcnonb3oBanre OYKBEHHON CUMBOJUKHU 111 0000IIEHUS ¥ CUCTEMATH3AI[UH 3HAHHH.

MareMaTnuecKni 13bIK U DJI€MEHTHI JIOTHKH

3HAaKOMCTBO C CHMBOJINYECKMM OOO3Hau€HHEeM [0JeH, ApoOeil, MPOIEHTOB, 3alHChIO
HEPaBEHCTB, C 0003HAUEHHEM KOOPJAMHAT Ha MPSAMOW M Ha IJIOCKOCTH, C S3BIKOM JUarpamm u
rpaduxoB.

Pabora ¢ maTtemaTnyeckoii MuHGopManueil 1 aHAIU3 TaHHBIX

KpyroBeie auarpammsl, rpaduky IBHKEHUS: YTCHHE, aHAIU3 U UHTEpIpeTalys JaHHBIX,
IIOCTPOCHHE.

Pabora ¢ TekcToMm: MpoBepKa MOHWMAaHMS; BBIJCICHUE TNIABHOW MBICIH, CYIECTBEHHBIX
3aMEeYaHUN ¥ WIITIOCTPUPYIOIINX UX PUMEPOB; KOHCIIEKTUPOBAHHUE.
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KoaupoBanue n300pakxeHus ¢ MOMOIIBIO 3anucy KoopauHaT. Co3aHue n300paxxeHuid Ha
OCHOBE KOJIa.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBbI
1 kiaacc

Hpeg!MeTnble pE3VJIbTATHI

Yucaa u apudpmMernyeckne 1eMCTBUA C HUMU

K xoHIy 00y4eHus: B mepBoM KJiacce 00yJaromUiCs MOJIyYUT BOZMOKHOCTh HAYYUTHCS:

e BBLACIATH IPYIIIBI IPEIMETOB U (HUTyp, 001a1al0IMX OOIIMM CBOHCTBOM, COCTABIIATh
IPYIIbI IPEIMETOB 10 33JAHHOMY CBOMCTBY (IIPU3HAKY), BBIIEIATh YaCTU TPYIIIIbI;

e COEIUHATH I'PYIIIbI IPEIMETOB B OJHO LE10€ (CI0KEHUE), YAAIATh YaCTH TPYIIIIbI
IIPEIMETOB (BBIUUTAHUE);

e IIPUMEHSTH IEPEMECTUTEIBHOE CBOMCTBO CJIOKEHUS I'PYIIIT IPEIMETOB;

e CaMOCTOSITEJILHO BBISBIISITH CMBICI JE€HCTBUI CIOKEHUS U BBIYUTAHUS, UX MPOCTEHUIINE
CBOWCTBA U B3aMOCBS3b MEX/1y HUMU;

e IIPOBOJIUTH AHAJIOTUIO CPABHEHUS, CIOXKEHMSI M BBIUUTAHUS TPYINI MPEIAMETOB CO
CPaBHEHMEM, CJI0)KEHUEM U BBIUUTAHUEM BEJIMYUH;

e M300paxaTh CIOKEHHE M BBIYUTAHHWE C MOMOIIBIO TPYMI HPEIMETOB U HAa YUCIOBOM
OTpE3KE;

e IPUMEHATH 3aBUCHUMOCTb M3MEHEHMsSI pE3YyJIbTaTOB CJIOXKEHUS U BBIYUTAHUS OT
U3MEHEHHs KOMIIOHEHTOB JUIsl YIIPOLIEHUS BEIYUCIICHHIH;

e BBINOJHATH CPABHEHUE, CJIOKEHUE U BBIUYUTAHUE C PUMCKUMU LIUPpaMu;
e pacro3HaBaTh al(aBUTHYIO HyMEPAIHIO, «BOIIIEOHbBIe» H(PHI;

e YCTaHABJIMBATH AHAJIOTHIO MEXAY NECATUYHON CUCTEMOW 3alKMCH YUCEN U JECATHUYHOU
CHCTEMOM Mep.

TekcToBblE 372491

OOyuaromuiics MOJTYYUT BO3MOKHOCTh HAYUUTHCS:

e pemaTh 3a7a4d MU3yYEHHBIX TUIOB C HEKOPPEKTHBIMU (POPMYITHPOBKAMHU (JUIIHUMHU U
HETIOJTHBIMH JJAHHBIMHU, HEPEATbHBIMU YCIIOBHSIMH);

e COCTaBIATH 337]a4d MO KAPTUHKAM, CXeMaM M CXEMaTHYEeCKUM PUCYHKAM;

e CAMOCTOSITETbHO HAaXOIUTh U OOOCHOBBIBATH CIOCOOBI pEIlIeHHUs 3a7ad Ha CIOXKEHUE,
BBIUMTAHUE M PA3HOCTHOE CPAaBHEHHUE;

e HAXOIHUTh U 0OOCHOBHIBATH PA3UYHbBIE CIIOCOOBI PEIICHNUS 3a/1aY;

e AHAM3HPOBATH, COCTABIIATEH CXEMBI, INITAHUPOBATH U PEATM30BBIBATE XOJI PEIICHHUS 3a]1a9
B 3—4 NelCTBUS Ha CIIOKEHUE, BHIYUTAHNUE U Pa3HOCTHOE CpaBHEeHHE yuceln B mpenenax 100;

e COOTHOCHTH TMOJYYCHHBIH PE3yNbTaT C YCIOBHEM 3a/1a4H, OIEHHBATH MPaBIONOI00ME
pe3ynbTaTa, eNaTh ero MpoBepKY.

IIpocTpancTBeHHbIC OTHOLICHUSI M TeOMeTpHUYecKHe (PUTYPbI

OO0yJaromuiics MOTYIUT BOSMOKHOCTh HAYUUTHCS:

e BBINOJHATH TNPEoOpa3oBaHHUsl MoJeNell TeoMEeTpHUYecCKuX (Uryp Mo 3aJaHHON
UHCTpYKIUU (Ppopma, pazmep, LIBET);

e BBIICIATH 00JaCTH M TPAHUIBI TEOMETPUUECKUX (QUTYP, pa3inyaTh OKPYKHOCTb U KPYT,
yCTaHaBIIMBATh MOJIOKEHNE TOYKU BHYTPH 00JIacTH, Ha TpaHuUlLIe, BHE 00JIaCTH;

e y3HaBaTh Ky0, 11ap, napajuieienumnesa, TupaMuay, HUIMHAP, KOHYC;

e KOHCTPYHPOBaTh QUTYpHI U3 MaJlOUEK, IPEOOPa3OBHIBATH HX.

BeauuuHbI M 3aBUCHMOCTH MEXKITY HUMHA

OO0y4aromuiics MOTYIUT BOSMOKHOCTh HAYUYUTHCS:
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e pacro3HaBaTh, CPAaBHUBAThH (HETIOCPEICTBEHHO) M YIOPSAOYMBATh BEITUYUHBI Macca W
BMECTUMOCTB;

e M3MEpSATh MAacCy M BMECTUMOCTh C IIOMOIIBIO IPOWU3BOJIBHOM MEPKH, IMOHUMATh
HEOOXOMMOCTh UCIIOJIB30BaHUSI OOIICTIPUHATHIX MEPOK, MOJIb30BAThCS CAMHULIAMH H3MEPEHHSI
Macchl — 1 Kr; o0bema (BMeCTUMOCTH) — 1 I1;

e HaOJIOJATh 3aBHCUMOCTh pe3yJbTaTa M3MEPEHHS BEIWYMH (JIJIMHA, Macca, 00bEM) OT
BBIOOpA MEPKHU;

e HaONIOJATh 3aBHCHUMOCTH MEXAY KOMIIOHGHTAMH W pE3YJIbTaTaMH CIIOKEHUS W
BBIUMTAHUS, PUKCUPOBATH UX B PEUHU, UCIIOJIB30BATH [l YITPOIICHUS PEIICHUS 3a/1a4 ¥ IPUMEPOB.

AulredpanyecKue npeacTaBjIeHUus

OOyJaroIHiics MOIYYUT BO3MOXXHOCTh HAYUHTHCS:

e 3aMKCHIBATH B3aMMOCBSI3H MEXKIY CIOKCHHEM W BBIYMTAHHEM C ITOMOIIBIO OYKBEHHBIX
paBeHcTBBHIaa +b=c,b+a=c,c—a=b,c-b=aq;

e pemath ¥ KOMMEHTHPOBATh X0l PCIICHHUS ypaBHeHUI Buaa +x =b,a—x=b,x—a=">b
aCCOLMATHBHBIM CITOCOOOM (HA OCHOBE B3aMMOCBSI3U MEK/LY YACTHIO H LIEJIBIM);

e CaMOCTOSITEILHO HAXOIUTh CIOCOOBI PEIICHHS IPOCTEHIIIMX YPaBHEHUI Ha CIIOXKEHUE U
BLIUMTAHUE;

e KOMMEHTHPOBATh PEIIEHUE YPABHEHUI N3YUYECHHOTO B 1A, Ha3bIBask KOMITOHEHTHI
JIEHUCTBHI CIIOKCHHUS M BRIYUTAHUS;

e 3aNKCHIBATh B OYKBCHHOM BHJE IEPEMECTUTEIBHOE CBOWCTBO CIIOXKEHHS M CBOWCTBA
HYJIS.

MaTteMaTH4YeCKHH SI3bIK M 3JIEMEHTHI JIOTHKH

OOyuarouuiics NOIYyYUT BO3MOXKHOCTh HAyUUThCS:

e 00OCHOBBIBaTb CBOM CYXKIECHHUS, UCIIOJIb3YsI U3YUYeHHBbIE B 1 Ki1acce rpaBuiia U CBOWCTBA;

e CaMOCTOSITENIbHO CTPOUTH U OCBAaMBaTh IMPUEMBI PEIlIEHNUs 3ajja4 JIOTHYECKOT0 XapaKTepa
B COOTBETCTBHMHM C ITpOrpaMMoii 1 kiacca.

Pabora ¢ maTremaTn4yeckoil nHGopManue ¥ AaHAJIHN3 JAHHBIX

OO0yuaromuiics MOJYYUT BO3MOKHOCTh HAYUUTHCS:
e HAXOAWTHh WH(POPMAITUIO TIO 33JJaHHON TEME B Pa3HBIX MCTOYHUKAX (CIPABOYHUKE,
SHIUKIIONIEANH H JIP.).
MertanpeaMeTHble ¥ JJUYHOCTHDBIE PE3VILTATHI
(Ipomne/ieBTHYECKUI YDOBEHb)

YHI/IBepca.]'IbH])Ie Mno3HaBaTEJIbHbIC yqeﬁm,le JeHCTBUA:

e Halm0aTh MaTeMaTHYECKHE OOBEKTHI (YKCIa, BETUYMHbI) B OKPYXKAIOIIEM MHPE;
e 00HapYXUBaTh 00IIIEE U PA3TUYHOE B 3aITUCH apUPMETUIECKUX JACHCTBUM;

e TIOHUMATh Ha3HAUYEHHE U HEOOXOJUMOCTh UCIIOJIB30BAHUS BEIMUMH B )KU3HHU;

e HaOIO/IaTh A€WCTBUE U3MEPUTEIBHBIX TPUOOPOB;

e CpaBHHUBATh J[Ba 00BEKTA, JBa YHCIIA,

e pacnpeaensaTh 0OBEKThI Ha IPYIIIHI 10 33JaHHOMY OCHOBAHUIO;

e KONUPOBATh U3y4EHHBIE (PUTYPHI, pUCOBATH OT PYKU IO COOCTBEHHOMY 3aMBbICITY;
e TIPUBOJUTH IPUMEPHI YUCET, TEOMETPHUUECKUX DUTYD;

e BECTHU MOPSIKOBBIA U KOJTMYECTBEHHBIN cUeT (COOI0aTh MOCIeI0BATEIbHOCTD).

Pabora ¢ undpopmanmeii:
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e TIOHMMATh, YTO MATEMATHYECKHUE SIBJICHUS MOTYT OBITh MPECTABICHBI C TTOMOIIBIO
pa3HBIX CPEICTB: TEKCT, YUCIOBAs 3allMCh, TaOIMUIIA, PUCYHOK, CXEMa;
e YMTaTh TAOJIUILY, U3BIEKATh HH(POPMAIUIO, IPEACTABICHHYIO B TA0JIUYHON (hopMme.

yHI/IBepcaHLHLIe KOMMYHHUKATHUBHLIC yqeﬁnble JeHdCcTBHUA:

e XapaKTEepPH30BaTh (OMHUCHIBATH) YHCIIO, FTEOMETPHUYECCKYIO (DUTYPY, OCIIE0BATEIBHOCTh
U3 HECKOJIBKUX YHCEl, 3alIHCAHHBIX TI0 MOPSIIKY:;

e KOMMCHTHPOBATH X0 CPAaBHCHUS JIBYX O6’beKTOB;

e OIMCHIBaTh CBOMMH CIIOBAMHU CIOXKETHYIO CHUTYallMI0 U MaTeMaTHYeCKOE OTHOIICHHE,
IPE/ICTABICHHOE B 3a/1aue; OMKMCHIBATH MMOJIOKECHUE MIPEAMETA B IIPOCTPAHCTBE;

e DPa3HMYaTh U UCIOJIL30BATh MATEMAaTHYCCKHE 3HAKY;

e CTPOUTH NMPEAJIOKEHUSI OTHOCUTENILHO 33JJAHHOTO HabOpa 00BEKTOB.

YHuBepcaibHble peryJisiTUBHbIE YUeOHbIe 1elCTBUSA:

e IPUHMMATH YUEOHYIO 3aJa4y, YAEPKUBATh €€ B IIPOLIECCE NeATEIbHOCTH;

e OIPEICIATH ST POOHOTO y4eOHOTO JICHCTBUS;

e JICMCTBOBATH B COOTBETCTBHUH C MPEIJIOKEHHBIM 00pa3[OM, HHCTPYKIUEH;

e OTHOCHTHCSI CIIOKOWHO K HOBBIM 3aJ]aHUSIM, K 3aTPyIHEHUSM B CBOCH ydeOHOU
JEeSITEIbHOCTH, (PUKCHPOBATh 3aTPYIHEHUS;

e AHAIM3HPOBATH CUTYAIMIO IIPH BOSHUKHOBEHUHU 3aTPYAHCHHS (BBIXOJ B TIPOCTPAHCTBO
pedaekcun), NCKaTh BBIXO/;

e TIPOSIBIIATH MHTEPEC K MPOBEPKE PE3yJbTAaTOB PEHICHHS y4eOHOHW 3a/a4yu, C TTOMOIIBIO
YUUTENs yCTAaHABJIMUBATh IPUYMHY BOHHUKIIECH OMIMOKU U TPYIHOCTH;

e OIICHMBATH JAaHHOE YMECHHE HA OCHOBE MPUMEHEHHS 3TAJIOHA;

e TIPOBEPSTH MPABUIBHOCTh BBIYMCIEHUS C TOMOMIBIO IPYTOro MpHeMa BBIMOTHEHUS
JICUCTBUA.

CoBMecTHAA JeATEIBLHOCTD:

e YYacCTBOBATh B MApHOW pabOTE C MATEMAaTUYECKUM MAaTEPHAIIOM;
e BBINOJIHATH [IPaBHJIa COBMECTHOM AEATEIBLHOCTU: JOTOBAPUBATHCS, CYHUTATHCSI C MHEHUEM
napTHepa, CHOKOMHO U MUPHO pa3peaTh KOH(IUKTEHI.

CocTaBasaTth nopr¢oamno yyeHnka 1 kiaacca.
2 Kjace

Hpeg!MeTHble PDE3VJILTATHI

Yucaa u apupMernyeckue 1eMCTBUA C HUMU

K koHIly 00y4eHust BO BTOPOM KJiacce 00yJaroluiics MOIyYUT BO3MOKHOCTh HAYUUTHCS:

e CTPOUTH rpaUUECKre MOJEIN TPEX3HAYHBIX YHUCET U JEHCTBUM C HUMHU, BBIPAXKATh UX
B Pa3JIMYHBIX €MHULIAX CYETA U HA OTOM OCHOBE BUJIETh AHAJIOTHUIO MEXIY AECATUYHON CUCTEMOM
3aIMCH YHUCEIN U IECITUYHON CUCTEMOU MED;

e CKJIAJIBIBATh U BBIYMTATh TPEX3HAUHBIE YyKCia (BCE CIydan);

e 4YUTAaTh, 3AMUCHIBATDH, YIIOPAIOYMBATh U CPABHUBATH TPEX3HAYHBIE YUCIIA, IPECTABISThH
UX B BUJE CYMMBbI COTEH, IECATKOB U €IMHMUI] (JIECATUYHBIN COCTaB);

e CaMOCTOSITEIIHHO BHIBOJUTH MIPUEMBI U CITOCOOBI YMHOXEHUS U JACIICHUSI YHCENT;

e yMHOXaTh U AenuTh Ha 100, yMHOXKATh U AETUTH KPYTJIbIe YHCTIA;

e TpauYEeCKH HHTEPIPETUPOBATH YMHOXXCHHE, JCICHHE W KPaTHOE CpPaBHEHUE YHCEIl,
CBOMCTBA YMHOXEHUSI U JCIICHUS,

e HAa3bIBaTh JACIUTEIN U KPATHBIE;

e BHJETh AHAIOTHIO B3aUMOCBS3E€M MEXIYy KOMIIOHEHTaMU WU pe3yJibTaTaMU JIECUCTBUU
CJIO’)KEHUS U BBIUUTAHUSA U JEUCTBUN YMHOXKEHHUS U JCICHUS.

TexkcToBbIC 3a729uN
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OO0y4Jaromuiicst MOJYyIUT BOZMOKHOCTh HAYYHTHCS:

e permiaTh MPOCTEHIINE TEKCTOBBIC 3a/1a4l ¢ OYKBEHHBIMHU JaHHBIMH;

e COCTaBJISATh OYKBEHHBIC BBIPAKEHUS MO TEKCTY 3a/1a4 U IrpaUuecKuM MOJETISIM U,
Ha000POT, COCTABJIATH TEKCTOBBIC 33]]a4M K 3a/IaHHBIM OYKBEHHBIM BBIPOKCHHSM;

e pelaTh 3a7a4d M3yYEHHBIX TUIIOB C HEKOPPEKTHBIMU (POPMYITHPOBKAMHU (JTUIIHUMHU U
HETOJTHBIMU JTAHHBIMU, HEPEaJbHBIMU YCIOBUSIMH ),

e MOJCIMPOBATh U PEIIaTh TEKCTOBBIC 3aaun B 4—5 neiicTBuil Ha Bce apuMETUUECKHE
nerictBud B mpeaenax 1000;

e CaMOCTOSITEIIbHO HAaXOJUTh U 0OOCHOBBIBATH CIIOCOOBI PEIICHUS 3a]a4 Ha YMHOXKCHHE,
JIEJICHNE ¥ KPaTHOE CPaBHEHHUE;

e HAaxOJWTh U 0OOCHOBBIBATH PA3IMYHBIC CIIOCOOBI PEIICHUS 3a1a4H;

e YCTaHABIMBATh AHAJIOTHIO PEIICHUS 33724 C BHEIIHE PA3IMYHBIMU (halyaamu;

e COOTHOCHUTH MOJYUYEHHBINA PE3yJbTAT C YCIOBUEM 3a/1a4H, JIeJaTh MPOBEPKY pe3ybTaTa,
OIICHUBATH €0 MPABI0NO0I00UE;

e peImaTh 33JaYM Ha HAXOXKICHHUE «3ayMaHHOTO YUCIIay, cojepkamue 3—4 mara.

HpOCTpaHCTBeHHLIe OTHOUICHUS U T€COMETPUICCKUEC (l)l/ll"ypl)l

OO0yuaromuiics MOIYYUT BO3MOKHOCTh HAYUYUTHCS:

e CAMOCTOSITEJIbHO BBIABISATH CBOICTBA T€OMETPUUYECKUX (DUTYD;

e pacno3HaBaTh U HA3bIBATh IIPSIMOM, OCTPBIA U TYIIOW YTJIBI,

e OIPENEIATH MEePECEKAIONINECS, TapAIJICTbHBIC U IEPIICHANKYIISPHBIE MPSIMBIE;

e pacro3HaBaTh NPSAMOYTOJIbHBIN MapajulesenuIes U Ky0, UX BepIIUuHbl, TpaHu, pedpa;

e CTPOUTH C IOMOIIBIO LUPKYIS OKPYKHOCTh, Pa3iIyaTh OKPYKHOCTh, KPYT, 0003Ha4YaTh
U Ha3bIBaTh UX LIEHTP, pajinyc, IUaMeTp;

e BBIYEPUMBATH Y30PbI U3 OKPY>KHOCTEH C MOMOILBIO LIUPKYJIS;

e COCTaBIATH (UIYphl U3 yacTel U pa3duBaTh GUIypbl Ha YACTH, HAXOAUTh NEpeceUeHUe
reoMeTpruecKux Guryp;

e BBIYHCIATH IUIOMATN (PUTYD, COCTABIEHHBIX U3 MPSIMOYTOJILHUKOB M KBAJIPaTOB;

e HAaxXoAUTh 00bEM MPSIMOYTOJIBLHOI0 apauleenunea 1 00beM Kyoa, UCTIOb3Ys € IMHHILIBI
o0beMa (KyOMUYecKHil caHTUMETp, KyOW4YecKHil JenuMeTp, KyOu4eckuid MeTp) U COOTHOLICHMS
MEXy HUMH.

BeauyuHbI U 3aBUCHMOCTH MEXKITY HUMHU

OOyyaronuiics MOJIy4UT BOZMOKHOCTh HAYUUTHCS:

e PpacIio3HaBaTh, CPABHUBATH (HEIIOCPEICTBEHHO) M YITOPSIOYHBATH BETUYHHBI IIOMAb U
00BeM;

e U3MEpPATH IUIOMIAJIb U 00BEM 110 TOTOBOMY YEPTEXKY C IIOMOIIBLIO TIPOU3BOJIEHON MEPKH,
MOJIb30BATHCS B Py U3YUYEHHBIX €IMHUI] HOBBIMH €TUHUIIAMH U3MEpeHus AMTUHB — 1 MM, 1 cMm,
1 am, 1 M, 1 kM; eAMHUIIAMU U3MEPEHUS TTomany — 1 mm?, 1 em?, 1 nm?, 1 M2 06bema — 1 M3,
1em®, 1 oMd, 1 m3;

e JIeTIaTh CAMOCTOSTEIBHBIA BHIOOP yIOOHON €IWHUIIBI M3MEPEHUS JITUHBI, TUTOIIATH H
o0Bema ISl KOHKPETHOM CUTYAIINH;

e HaOMIOAATh 3aBUCHUMOCTD pe3yiibTaTa U3MEPEHUSI BEIMYUH (JJTMHA, TUIOIIA/lb, 00BEM) OT
BBIOOpA MEPKH; BBIpaskaTh HAOJIIOaeMbIC 3aBHCUMOCTH B peur M ¢ TIoMoIiibio Gopmyn (S=a - b; V =
(a-b)- o)

e HaOMIOIATh B MPOCTEHINMX CIy4yasX 3aBUCHMOCTH MEXIY NEPEMEHHBIMH BEIMUYMHAMU
C TTOMOIIILIO TAOJIHII;

e YCTaHABJIWBATh 3aBHUCHMOCTh MEXIY KOMIIOHEHTAMH W pe3yJIbTaTaMU YMHOKCHUS H
neneHus, GUKCUPOBATh UX B PEYH, CIIOIB30BATH /ISl YIIPOIIEHUS PEIICHHs 3a/1a4 ¥ IPUMEPOB.

AJiredpanyeckue npeacTaBjJIeHus

OO0yJaromuiics MOTYIUT BO3MOKHOCTh HAYUUTHCS:
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e UNTATh W 3aIUCHIBATh OYKBEHHBIC BHIPAKCHHUSI, COCPIKAIINE NEHCTBUS CIOXKCHUS,
BBIYUTAHUS, YMHOXEHUS U JEJICHHS (CO CKOOKaMH 1 6e3 CKOOOK);

e HAXOJWUTh 3HAYEHUS MPOCTEUINUX OYKBEHHBIX BBIPAXKECHUU MPH 3aJaHHBIX 3HAYCHMSIX
OyKB;

e CaMOCTOSITENIbHO BBISBJISATH M 3alKChiBaTh B OYKBEHHOM BHJE CBOICTBa 4uCENl U
JIIEHCTBUH C HUMU;

e KOMMCHTHPOBATH PEIICHUE MPOCTHIX YPAaBHEHUHN BCEX M3YUEHHBIX BUIOB, HA3bIBAS
KOMIIOHEHTEI IENUCTBUM.

MaTteMaTH4YeCKHH SI3bIK M 3JIEMEHTHI JIOTHKH

OOyyaromuiicst ITOIy4UT BO3MOKHOCTD HAY4YUTHCA:

e 00OCHOBBIBATH CBOU CYX/ICHHSI, NCIIONB3YsI H3y4E€HHBIE BO 2 KJIacCe MPaBUiIa U CBOWCTBA,
JACJIaTh JIJOTUYCCKHUEC BBIBOJbI,

e CaMOCTOSTEJIFHO CTPOUTH M OCBAMBATh MPHEMBI PEIICHHS 3aa4 JJOTMYECKOr0 XapaKkTepa
B COOTBETCTBHUH C IIPOTrpaMMOH 2 KJlacca.

Pabora ¢ maTremaTn4yeckoii nHGopmManueil M aHAJIU3 JAHHBIX

OO0yuaromuiics MOIYYUT BO3MOKHOCTh HAYUYUTHCS:

e OIIPENEIIATh ONEPALUI0, OOBEKT U PE3yNbTaT ONEpaLiH;

e BBINIOJHATH MPSIMBIE U OOpaTHBIE ONEpAIK HAJI PEeAMETaMH, (GUTYpaMu, YUCIIAMH;

e OTBICKHBATh HEU3BECTHBIE: OOBEKT ONEPALMH, BBIITOJIHAEMYIO ONEpalLUIO, PE3YJIbTaT
orepanuuy;

e HCIIOJHATH AITOPUTMbI PA3JIMYHBIX BUJIOB (JIMHEHHbIE, pa3BETBICHHbIE, [INKINYECKUE),
3alMCaHHbIe B BUJIE IPOrpamMMm JIeHcTBUM (0J0K-CXeMbl, IUTaHbl JEHCTBUH U JIp.);

e BBIIOJHATH YIIOPAJOUYECHHBIH epe0op BapuaHTOB C IIOMOIIbIO [TPaBUIa, TAOIUI] U AepeBa
BO3MOXKHOCTEI;

e CaMOCTOSITEIbHO COCTABJIATH AITOPUTMBI U 3aMUCHIBATh UX B BUJE OJIOK-CXEM M IJIaHOB
JIEUCTBHIA;

e CTaTh COABTOPOM «3aJauHUKa I 2 KJIACCa», COCTABICHHOTO M3 JYYIUX 3a/ad,
IPUIYMaHHBIX CAMUMU yUYaIIUMUCS.

MeTanpegMeTHLIe N JIUYHOCTHLIC PE3VIbLTATDI
jnponeg!eBanecmlifl !pOBeHb[

YHuBepcaibHble NO3HABATEIbHbIE yieOHbIe el CTBHUS:

e HaOJIOATh MATEMATHUUYECKHE B3aUMOCBS3M W OTHOIICHHS (YacTh-11eJI0e, OOJblie-
MEHBIIIE) B OKPYKAIOIIIEM MHUPE;

e XapaKTepHu30BaTh Ha3HAYEHHE U HCIIOJIb30BaTh NMPOCTEHIINE U3MEPUTENbHBIE TPUOOPHI
(caHTUMETpOBasi JICHTA, BECHI);

e CpaBHUBATH I'PYIIIbI OOBEKTOB (YKCEN, BEJIMYNH, BRIPAXKEHUN, T€OMETPUUECKUX (PUTYp)
M0 CaMOCTOSITEIHbHO BEIOPAaHHOMY OCHOBAHHIO;

e pacnpenensaTh (kiaccuuIpoBaTh) 0OBEKTHI (UHCIIA, BETUYUHBI, TECOMETPUUECKHE
Gburypsl, BRIpaKeHHUs, TEKCTOBBIC 33]]a4l B OJIHO JIEHCTBUE) HA TPYIIIIHI;

e O00HAPYXUBATh MOJICJIM TEOMETPUUECKUX (PUTYDP B OKPYKAIOIIIEM MUPE;

e BECTH MOUWCK PA3IUYHBIX PEIIEHUN TEKCTOBOHW 3amauu (pacyeTHOU, C TEOMETPUUECKUM
COJIepKaHUEM);

e OIpEAENsATh MOPSAOK BBIMIONHEHUS JCUCTBUN B YHUCIOBOM BBIPAXKEHHUH, COAEPIKAIIEM
JIEHCTBHSI CIIOKCHUS Y BEIYUTAHHS (CO CKOOKaMu/0e3 CKOOOK);

e YCTaHABJIMBATh COOTBETCTBUE MEXTY MaTEMAaTHICCKHM BBIPAKCHHEM M €TI0 TEKCTOBBIM
OTHCaHUEM;

e TI0JIOMPATH IPUMEPHI, TIOTBEPKIAIOIINE CY)KICHUE, BEIBOJI, OTBET.

Pabora ¢ nngopmanmeii:
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e M3BJICKATh U UCIIOJIb30BaTh HHPOPMALIUIO, TPEICTABICHHYIO B TEKCTOBOH, Ipaduueckont
(pucyHOK, cxema, Tabnuia) popme, 3armoTHATH TAOJIHIIBL;

e YCTaHaBIMBATH JIOTUKY IlepeOopa BAPHAHTOB [T PEIICHUS TPOCTEHITNX KOMOMHATOPHBIX
3aJa4, BBIMOJIHATH IepedOp BapUaHTOB HA OCHOBAHUU YCTAHOBIIEHHOM JIOTHKH;

e JIOIIOJIHATH MOJCIIN (CXGMBI, 1/1306pa>1<eH1/1;1) T'OTOBBIMHU YHUCJIOBBIMU JaHHBIMHU.

YHuBepcajibHble KOMMYHUMKATHBHbIE Y4eOHbIe 1eCTBUSA:

e KOMMCHTHPOBATH X0 BBIHHCHGHHﬁ;

e O0OBACHATH BBIOOP BEIMUUHBI, COOTBETCTBYIOIIEH CUTYAI[UH U3MEPEHUS;

e COCTaBJIATh TEKCTOBYIO 3a7auyy C 3aJaHHBIM OTHOILIEHHWEM (FOTOBBIM DPEIICHUEM) IO
o0pasiry;

e CMOJb30BaTh MaTEeMaTHYECKHE 3HAKU M TEPMHUHOJIOTHUIO JJIi OMUCAHMS CIOXKETHOU
CUTyallul,; KOHCTPYUPOBAHHA yTBGp)KIIGHHfI, BBIBOAOB OTHOCUTCIBHO JaHHBIX O6’beKTOB,
OTHOUICHHS,

e HA3bIBaTh 4YHCIIA, BEIMYUHBI, TeOMeTpuYeckue (urypsl, obnanaromue 3aaaHHBIM
CBOMCTBOM;

e 3alUCBHIBaTh, YHUTAaTh YHUCJIO, YHUCIOBOE BBIPAKEHHE, MPHUBOJIUTH MPUMEPHI,
WUTIOCTPUPYIOIINE CMBICIT apu(PMETHUIECKOTO ICHCTBUS;

e KOHCTPYHPOBATh YTBEPKJICHUS C HCIIOJIE30BAHUEM CJIOB «KaXKIIBII, «BCEY.

YHuBepcaabHbIe peryJsiTUBHbIe Y4eOHbIe AeiicTBHA:

e CIIEJIOBATh YCTAHOBJIEHHOMY MpPaBUJly, 10 KOTOPOMY COCTaBJIEH PsJ YHCEJN, BEIIMYHH,
reOMEeTPUUECKUX Uryp;

e OpraHHU30BBIBATh, YYaCTBOBATh, KOHTPOJHMPOBATh XOJ U pE3yabTaT HapHOM paboThI
C MaTeMaTUYECKUM MaTepHUaJIOM;

e IIPOBEPSTH MPABUIBHOCTh BBIYHUCIEHHUS C IOMOLIBIO IPYroro nprueMa BhIITOJIHEHHS
JIEHCTBHSI, OOPATHOTO JICHCTBHS;

e HAXOJWThH C TOMOIIBIO YUUTENS IPUYNUHY BO3HUKIIEH OMTMOKH U TPYAHOCTH.

CoBMecTHAA JeATEIBLHOCTD:

e IPUHMMATh MpaBUJIa COBMECTHOW JAEATENbHOCTH INpU paboTe B Mapax, rpymmnax,
COCTAaBJIEHHBIX YUUTEIEM WA CAMOCTOSTENIBHO;

e y4yacTBOBaTb B MAapHON U TpyNIoBod padoTe ¢ MaTeMaTUYECKUM MAaTepHalIoM:
00CyX/1aTh LeJIb IESTEIbHOCTH, X0 padoThl, KOMMEHTHPOBATh CBOU JEHCTBHUS, BBICIYLIMBAThH
MHEHHS APYTrUX YYaCTHUKOB, FOTOBUTH MPE3CHTAIMIO (YCTHOE BBICTYIJICHHE) pEIICHUS WU
OTBETA;

e peuaThb COBMECTHO MaTeéMaTUYECKHE 33aJaud IOHMCKOBOTO M TBOPYECKOTO XapakTepa
(ompenensTh € TMOMOIIBIO H3MEPUTENIBbHBIX HWHCTPYMEHTOB [UIMHY, OIpPENEIsTh BpeMs H
IIPOJOJKUTEIBLHOCTD € TOMOLIBIO YaCOB; BBIOJIHATE NPUKUAKY U OLEHKY pe3yibTaTa JeHCTBU,
U3MepeHuil);

e COBMECTHO C YUHUTEJIEM OLEHUBATh PE3YNbTAThI BHIIOJIHEHUS 001Iel paboTHI.

CocraBiasath noptdo.ino yueHuka 2 Kjacca.
3 KJ1ace
IlpenveTHbIe PE3VILTATEI
Yucaa u apudpmMernyeckne 1eCTBUA C HUMU

K xoHIly 00yueHus B TpeTheM KJacce 00YJarONIUIiCs MOJyYUT BO3MOKHOCTh HAYUUThCS:
e Ha3bIBaTh, YUTATh, 3aMTUCHIBATH, CPABHUBATD, YIIOPSIOUYHUBATh, CPABHUBATH, CKJIIbIBAThH
¥ BBIYUTATh MHOTO3HAYHBIC Yrciia B mpezaenax 1 000 000 000 000;
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e CaMOCTOSITEJIbHO CTPOUTh U UCIOJIb30BATh AJITOPUTMBI M3YYEHHBIX CIIy4aeB YCTHBIX U
MUCHEMEHHBIX TEUCTBUH ¢ MHOTO3HAYHLIMHU YK CIIAMH;

e BbIpaXaThb MHOTO3HAYHBIC YMCJIA B PA3JIMUHBIX YKPYITHEHHBIX €IUHUIIAX CUETA;

e BUJICTh AHAJOTUIO MEX]Y JECITHYHOM CHUCTEMOM 3alKiCHU HATYPAJIbHBIX YHCET U
JIECATUYHON CUCTEMOU Mep.

TekcToBblE 3aga491

OO0yyaronuiics MoJIy4uT BO3MOXKHOCTh HAYUUTHCS:

e CaMOCTOSITEJILHO CTPOUTH M HCIIOJIb30BATH AJITOPUTMBI U3Y4AaE€MbIX CIIy4acB pEIICHUS
TEKCTOBBIX 3a7a4;

e KJacCU(PHUIHMPOBATh MPOCTHIC 33/1aYM W3YUYCHHBIX THIIOB MO THUILy MOJEIH; MPUMEHSIThH
o0t cnoco® aHanu3a W pPELIEHUS COCTAaBHOM 3aqaud (QaHAIUTUYECKUM, CHUHTETUYECKUH,
AQHAIUTUKO-CUHTETUYECKUI);

e aHAIM3HUPOBATh, MOJEIUPOBATh U PEIIATh TEKCTOBBbIE 3aJauu B 5—6 NelCTBUIl Ha Bce
apudmMernueckue nericteus B mpeaenax 1 000 000;

e pelIaTh HECTAHIAPTHBIE 3a/1a4M 110 U3yYaeMbIM TEMaM.

HpOCTpaHCTBeHHbIe OTHOUICHUS U T€COMETPUICCKUEC (l)l/ll"ypl)l

OOyuarouuiics NOIYyYUT BO3MOXKHOCTb HAyUUThCS:
e CAMOCTOSITEJIbHO BBIBOJAUTH U3ydaeMble CBOMCTBA T€OMETPUUYECKUX (PUTYP;
e CIOJb30BaTh U3MEPEHHUS Ul CAMOCTOSTEIBHOIO OTKPBITHSI CBOWCTB T'€OMETPUUECKUX

duryp.
BeJII/I‘lI/IHbI N 3aBUCUMOCTH Memz[y HUMH

OOyuarouuiics NOIYYUT BO3MOKHOCTb HAyUUThCS:

e HAOJIIOJATh 3aBUCUMOCTH MEKAY BETMUYMHAMH C TIOMOIIBIO TAOJIHII M MOJIEIICH ABIKEHHUS
Ha KOOPAMHATHOM JIy4e, (PUKCHUPOBATH 3aBHCHMOCTH B PE€YH M C TIOMOIIBIO dopmyi (dhopmyiia
nyTd S =V - t u ee aHanoru: gopmyna croumoctd C = a - x, popmyna padotsl 4 =W - t u 1p.;
(bopMyIBl TIEpEMETpa U TUIONIu npsiMoyrojibHuka: P = (a2 +b) - 2 u S = a - b; mepumerpa n
wiomaau kBaapara: P =4 - au S=a - a; oObeMa npsIMOyrobHOTo napauienenuneaaV=a- b - c;
oobema kybaV=a-a - awuap.);

e CTpOUTH 0000IIECHHYIO (hOpMYITy IPOHU3BEICHHUS & = D * C, ONKMCHIBAIOIIYI0 pABHOMEPHBIC
TIPOIIECCHI;

e CaMOCTOSITEIbHO CTPOUTHh KOOPIMHATHBIM JIyd; CTPOUTH (HOPMYITY PACCTOSTHHUS MEXKIY
TOYKaMU KOOPAWHATHOTO JIyda, (HOpMyTy 3aBUCHMOCTH KOOPIMHATHI ABIIKYIIEHCS TOYKH OT
BpPEMEHU JIBUXKEHHUS U JIp.;

e CTPOUTH MOJIENIN JIBUKEHHUSI OOBEKTOB HA YMCIOBOM OTpe3Ke, HAbI0AaTh 3aBUCUMOCTH
MEXy BEIMYMHAMH, ONMMCHIBAIOIINME JIBUKECHUE, CTPOUTH (DOPMYITBI ATHX 3aBHCUMOCTEH;

e ompenenaTh Mo Gopmynam Bujga x = a + bt, x = a — bt, BeIpaxaroumM 3aBUCUMOCTb
KOOPJMHATHI X JABIKYIIEHCS TOUKU OT BpEeMEHH JIBMKEHU t;

e COCTaBISTh W CpPAaBHHUBATH HECIOXKHBIC BBIPAXKCHHS C TEPEMEHHOH, HAaXOIUTh B
NPOCTEUIINX CIyJasx WX 3HAUCHUS MPH 3aIJaHHBIX 3HAYCHHUSX MIEPEMEHHOM;

e CO37aBaTh W TPEJCTABIATH CBOW TPOEKT MO WCTOPHUU Pa3BHTHsSI TPEACTABICHUH 00
M3MEpPEHUH BpeMEHHU, 00 NCTOPUU KajeHaaps, 00 0COOEHHOCTSIX I0JUAHCKOTO U TPUTOPUAHCKOTO
KaJIeHAapeu u ap.

AJiredpanyeckue npeacTaBjIeHus

OO0yJaromuiics MOTYIUT BOSMOKHOCTh HAYUUTHCS:
e UNTAaTh W 3aMUCHIBATH BBIPAKEHUS, cojepkamme 2-3 apuMeTuyecKux NeucCTBUS,
Ha4YMHAas ¢ Ha3BaHUS MOCIICTHETO JIEHCTBHUS;
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e CaMOCTOSITEIbHO BBIABIISATH U 3aIHCHIBATh B OYKBEHHOM BHIE (OPMYITY AETICHUS C
ocratrkoMma=b-c+r,r<b;

® Ha OCHOBE OOIINX CBOWCTB apu(PMETUYECKUX JEHCTBUI B HECTIOKHBIX CITyYasiX:

— OIIPEJEIIATh MHOKECTBO KOPHEH HECTAaHIAPTHBIX YPaBHECHU;

— ynpoIath OYKBEHHbIE BBIPAKECHHUS.

MaTteMaTHYeCKHHA A3BIK H 3JIEMEHTHI JIOTUKH

OO0yuaromuiics MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

e pacro3HaBaTh, YUTaThb W MPUMEHSATH HOBBIE CHUMBOJIBI MAaTEMaTHUYECKOIO S3bIKa:
0003HaueHNE MHOXECTBA U €T0 AJIEMEHTOB, 3HaKH €, ¢, C, Z, &, N, U;

e 3aJ]aBaTh MHOXKECTBA CBOWCTBOM U MEPEUMCICHUEM UX JIEMEHTOB;

e YCTaHABJIMBATh PUHAAJIC)KHOCTH MHOKECTBY €T0 3JIEMEHTOB, PABEHCTBO U HEPABEHCTBO
MHOECTB, ONPEACIISATh, SBISICTCS JIU OAHO U3 MHOXKECTB MOJAMHOKECTBOM JIPYroro MHOKECTBA;

e HAXOJUTh ITyCTOE MHOXKECTBO, 00bEIMHEHHUE U NTepeceyeHIe MHOXKECTB;

e 1ICCIIE/IOBATh MIEPEMECTUTEIILHOE M COYETATENIbHOE CBOMCTBA O0bETMHEHUS U ITePECEUCHUS
MHOECTB, 3aIMCHIBATh UX C IIOMOIIHI0O MATEMAaTHYECKUX CUMBOJIOB M YCTaHABIIMBATh aHAJIOTHIO
9TUX CBOMCTB C MEPEMECTUTEIBHBIM U COUETATEIHLHBIM CBOMCTBAMHU CIOXKEHUS U YMHOKEHUS;

e pelIaTh JIOTUYECKHUE 33aUU C UCIIOJIb30BaHUEM JAuarpamMm Jiliiepa — BeHHa;

e 00OCHOBBIBaTh CBOU CYKJICHUS, UCIIONb3Yys U3YUCHHBIE B 3 KIlacce MpaBuia U CBOICTBA,
JienaTh JIOTUYECKUE BBIBOJIBL;

e OOOCHOBBIBaTh B HECIIOKHBIX CIydasX BBICKA3bIBaHUsS OOIIETO BUIA M BBICKA3BIBAHUS
0 CYyILIECTBOBAaHUU, OCHOBBIBASICh HA 3[JpaBOM CMBICIIE;

e CTpOUTH (TIOJT pYKOBOACTBOM B3POCIIOTO U CAMOCTOSATENIbHO) U OCBAaMBAaTh MPUEMBbI
pelIeHus 3a/1a4 JIOTHYECKOT0 XapaKTepa B COOTBETCTBHHM € ITpOrpaMMoii 3 kiacca.

PabGora ¢ maTemaTnuyeckoil nHpopManue 1 AaHAJIN3 TAHHBIX

OOyuarouuiics NOIYyYUT BO3MOKHOCTb HAyUUThCS:

e TIOJB3YSCh MH(GpOpMaluell, HallIeHHOM B pPa3JIMYHBIX HCTOYHMKAX, COCTaBISATH CBOU
COOCTBEHHBIE 3a/laud IO Iporpamme 3 Kiacca, CTaThb COaBTOpPOM «3ajauHuKa 3 Kiaccay,
B KOTOPBIN BKJIKOYAKOTCA JIY4IINE 3aa4M, IPUIYMAaHHbIE YIAIIUMHUCS.

MeTal’[Eeg!MeTHble N JUIHOCTHLIC PE3VJILTATDI

YHI/IBepca.]'IbH])Ie MMo3HaBaTECJbHbIC yqeﬁm,le JeHCcTBHUA:

e CpPaBHMBAaTh MaTeMaTHYECKHE OOBEKTHI (UKCIIa, BEIMYMHBI, TEOMETPUUYECKHE (PUTYPBI);

e BBIOMpATH IPUEM BBIYMCIICHUS, BBIITOJHEHUS JeHCTBUS;

e KOHCTPYHpPOBaTh F'€OMETPUYECKUE PUTYPHI;

e KJacCU(PUIMPOBATh OOBEKTHI (UHCIIa, BEIUUNHBI, TEOMETPUUYECKUE (DPUTYPBI, TEKCTOBBIE
3a/1a4¥ B OJHO J€MCTBHE) IO BHIOPAaHHOMY MPU3HAKY;

e IIPUKHUABIBATH pa3Mepbl GUTYpPHI, €€ SJIEMEHTOB;

e TIOHMMATbH CMBICJ 3aBUCUMOCTEN U MaTeMaTUYECKUX OTHOLICHHH, OMMCAHHBIX B 3a7a4e;

e DPa3IMYaTh U UCIIOJIb30BATh PA3HBIE IPUEMBI U AJITOPUTMBI BHIYUCIICHUS;

e BBHIOMpaTh METOJ pelleHHus (MOJCIMPOBAHME CUTYyallud, Tepedop BapHUaHTOB,
UCIIOJIb30BaHUE AJTOPUTMA);

e COOTHOCUTH Hayaslo, OKOHYaHHE, MPOJOJKUTEIBHOCTh COOBITHSI B NMPAKTUYECKOU
CUTYalluu;

e COCTaBJISITh PsiJi UMCell (BEIWYHH, BEIPAXKEHUI, TeOMETPUUECKUX (PUTYpP) IO CaMOCTOSTEIBHO
BbIOpaHHOMY NPaBUITY;

e MOJIEIMPOBATH MPEIIOKEHHYIO IPAKTHUECKYIO CUTYaIUIO;

e YCTAHABIMBATh [1OCIIEI0BATEIBHOCTh COOBITUH, TEUCTBUH CIOJKETAa TEKCTOBOM 3aauu.

Pabora ¢ undpopmanmeii:
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e UYUTaTh HHPOPMALINIO, TIPEICTABICHHYIO B Pa3HBIX (hopMax;

e W3BJEKATh W MHTEPIIPETHPOBATH YMCIIOBBIC IaHHBIC, INPEICTABICHHBIE B TaliHIlE,
Ha JUarpaMme;

e 3ATOJHATH TAOIMIIBI CIIOKEHUS M YMHOKEHUSI, IOMOTHATH JAHHBIMH YEPTEK;

e YCTaHaBIMBATh COOTBETCTBUE MEXIY PA3IMUYHBIMU 3aIUCIMU PEIICHUS 3a/1a4H;

e WCIOJNB30BaTh JOMNOJHUTEIBHYIO  JUTEPaTypy (CHpaBOYHUKH, CJIOBapu) JUis
YCTaHOBJICHHS U TIPOBEPKU 3HAYCHUS MATEMAaTHUECKOTO TEPMUHA (TIOHATHS).

yHI/IBepcaHLHLIe KOMMYHHUKATHUBHLIC yqeﬁnble JelCcTBHUA:

e HCIIOJB30BATh MATEMAaTHYECKYH0 TEPMHHOJOTHIO [UIS OIHMCAHUS OTHOLICHHH H
3aBUCHUMOCTEI;

e CTPOUTD PEUeBbIC BHICKA3bIBAHUS JJIsSI PEILICHUS 3a/1a4; COCTABIISITh TEKCTOBYIO 337134y,

e OOBACHATH HA MPUMEpPaX OTHOIICHUS «OOJIbIE/MEHBIIE Ha ...», «OO0JbIIe/MEHBIIE B ...
pas», «paBHOY;

e HCIOJIB30BaTh MAaTEMAaTUYECKYIO CHMBOJIMKY JIJIsl COCTABJICHHUS YUCIOBBIX BBIPAKCHHIA;

e BBIOUPATH, OCYLIECTBISTH MEPEXOJ OT OJAHUX CAWHHI] U3MEPECHUS BEMUYMHBI K JPYTUM
B COOTBETCTBHU C IIPAKTUYECKOI CHTYaIHeil;

e Y4YacCTBOBATh B 0OCYXKICHHH OLIMOOK B XOJIC U PE3YJIbTATE BHIIIOJIHCHHSI BEIYMCIICHUS.

YHuBepcaﬂbele PEryjisaTuBHLIC yqeﬁmﬂe JeHCTBUA:

MIPOBEPSATH X0/ U PE3ybTAT BBIOIHEHUS NEHCTBUS;
BECTHU MOUCK OIIMOOK, XapaKTepPU30BaTh UX U UCIIPABIISTH;
(dbopMynupoBaTh OTBET (BBIBOI), TOATBEPKAATH €r0 OObSICHEHUEM, paCUeTaMu;
e BBIOMPATHh U WCIOJIF30BATh PA3IMYHBIC MTPUEMbI IPUKHUIKH W IIPOBEPKH MPABUIBHOCTH
BBIUMCJICHHUS; IPOBEPATH MOTHOTY U MPABWIBHOCTH 3aTIOTHEHUS TaOIHII CIOKEHHS, YMHOXKECHHUSI.

CoBMecTHAA JeATEIBLHOCTD:

e IIpH paboTe B IPYyIIIE UIIH B [1ape BHIIOIHATH NPEAIOKEHHbIE 3a1aHNs (HAXOIUTh Pa3HbIe
pELIeHUs; ONpPEeNeNsITh C MOMOUIbI0 IU(GPOBBIX MW AHAIOTOBBIX MPHUOOPOB, U3MEPHUTEIbHBIX
MHCTPYMEHTOB JUIMHY, MaccCy, Bpems);

e JIOrOBAapUBATBhCS O pacIpesieleHUMH 00s3aHHOCTEH B COBMECTHOM TPYZE, BBIIOJIHAThH
POJIM PYKOBOJUTEIS, TOAYMHEHHOTO, C/IEpKaHHO IPUHUMATh 3aMe4YaHus K CBOel paboTe;

e BBINOJHATH COBMECTHO MPUKUIKY U OLIEHKY pe3yJIbTaTa BBIIOJHEHUS 001el padoThl.

CocraBiasath noptdomo yueHuka 3 Kjacca.
4 kaace

IlpenverHble Pe3VbTATHI

Yuciaa u apudpmernyeckne 1eiicTBUA ¢ HUMU

K koHIly 00yueHus B 4eTBepTOM KJIacce 00yJaroIUics HOITyYUT BO3MOKHOCTb HAyUUThCSL:

e BBIIOJHATE OLEHKY U IPUKUIKY CYMMBI, pa3HOCTH, IPOU3BEACHUS, YACTHOTO;

e BBIINOJIHATH IPUKUAKY PE3yJbTaTa BBIYMCICHUN; OCYILECTBIIATH IIPOBEPKY IMOJIYYEHHOIO
pe3yJibTaTa ¢ IOMOIIbIO aIrOPUTMA MO KPUTEPUSAM: TOCTOBEPHOCTH (PeaibHOCTh), COOTBETCTBHE
IPaBUITY/QJITOPUTMY, a TAKXKe C TIOMOIIbI0 0OPaTHOTO AEUCTBUS, OLICHKH, IPUKUIKU PE3yJIbTaTa,
BBIYHUCJICHUSA Ha KAJIBKYJISATOPC,

e HAXOJUTh YaCTh YKCJIA, YUCIO IO €r0 YACTU U YaCTh, KOTOPYIO OJHO YKCIIO COCTABIIAET
OT Jpyroro;

e UHUTATh W 3aIHUCHIBATh JIPOOU, HAIJISIIHO M300pakaTh MX C MOMOIIbI0 T€OMETPHUECKUX
buryp v Ha YUCIOBOM JIyue, CPaBHUBATh APOOU C OJMHAKOBBIMU 3HAMEHATENIIMU U JIpoOH C
OJIMHAKOBBIMU YHCIIUTEIISIMY;

e CKJIaabIBaTh U BBIYHUTATH )Ip06I/I C OAMHAKOBBIMH 3HAMCHATCIIAAMU,

21



22

e UUTATh M 3alMCHIBaTh CMEIIAHHBIE IPOOW, HATJSAHO H300paXkaTh MX C IOMOILBIO
reOMEeTPUUYECKUX (DUTYp U HA YHCIOBOM JIyue, BBIACIATH LEIYI0 YaCTh U3 HEMPaBUILHON JpooH,
NPEACTaBIATh CMEUIAHHYIO JIpoOb B BHJIEC HEMPABWIBHOW ApOOH, CKIAJbIBaTh W BBIYUTATH
CMeIlIaHHbIe IPoOH (C OIMHAKOBBIMM 3HAMEHATEIISIMUA IPOOHOMN YacTH);

e PpaCIpOCTPaHATh H3YUCHHBIE CBONCTBA apU(PMETUYECKHX HACWCTBUH Ha MHOXKECTBO
Ipo0eit;

e CaMOCTOSITEIBHO CTPOWUTH U HCIOJIB30BATH AITOPUTMBI U3YYCHHBIX CIY4aeB YCTHBIX U
MUCHbMEHHBIX IeUCTBUN C MHOTO3HAYHBIMU YHCIIAMH, IPOOSMHU U CMELIaHHBIMU APOOSIMH;

e HAXOJHTb MPOILEHT YMCIIA M YKCIIO IO €ro MPOICHTY HAa OCHOBE OOIIUX MPABUII PELICHUS
3aJa4 Ha YacTH;

e CO3/1aBaTh M MPEICTABIATH CBOM MPOEKT MO HCTOPUH PA3BUTHSA IMPEACTABICHUH 0 APOOSIX
U ICUCTBUSX C HUMU;

e pelIaTh MPUMEPHI Ha MOPAIOK ACHCTBUH ¢ APOOHBIMU YUCIOBBIMHU BBIPAKCHHUSAMU;

e COCTaBJISATh U peuiarb COOCTBEHHBIE NPHUMEPHl Ha H3YYEHHBIE Cly4daul NEHCTBUI ¢
YHCIIAMH.

TexcroBbIC 3a7auN

OO0yyaronuiics MoJIy4uT BO3MOKHOCTh HAYUUTHCS:

e peIIaTh MPOCTHIE U COCTAaBHBIC 3a/lauyd B 2—5 NEWCTBHM Ha CIIOKEHUE, BBIUMTAHUE U
pPa3HOCTHOE CpaBHEHUE JApo0ei;

e pelaTh TPU TUINA 33/1a4 Ha IPOOH: HAXOXKJACHUE YAaCTH OT YHMCIIA, YUCIIA [0 €0 YaCTH U
IpoOH, KOTOPYIO OJHO YHCIIO COCTABIISET OT JPYIOro;

e pelaTh 3aJla4d Ha HaxXO0XJAECHUE MPOLEHTa OT YMCJa WM YKCJA MO €ro MPOLEHTY Kak
YaCTHOTO cJlydasl 3a7a4 Ha YacTH;

e peIaTh 33/1a4¥ Ha OJJHOBPEMEHHOE PABHOMEPHOE JBMKCHHUE JIByX OOBEKTOB (HaBCTpEUy
IpyT ApPYry, B IPOTUBOMOJIOXHBIX HAIMpPaBICHUAX, BJIOTOHKY, C OTCTaBaHHEM): OINpeAelicHUE
CKOPOCTH COJIMYKEHUS M CKOPOCTU YJAJICHUS, PACCTOSIHUS MEXKIY JABHUKYIIUMUCS OOBEKTaMH B
3a/laHHbII MOMEHT BPEMEHU, BPEMEHU 110 BCTPEUH;

e peIlaTh 33/1a4M BCEX M3YUYEHHBIX TUIIOB ¢ OYKBEHHBIMH JaHHBIMU, U HA00OPOT, COCTABIISITh
TEKCTOBBIE 33/Ia4M K 33JJaHHBIM OYKBEHHBIM BBIPAKCHUSIM;

e CaMOCTOSITENIbHO COCTaBJIATh COOCTBEHHBIC 3a/Jla4d HM3Yy4aeMbIX THUIIOB IO 3aJaHHOU
MaTeMaTHUYECKON MOJIENIN — YHCIOBOMY M OyKBEHHOMY BBIPAXKECHHIO, CXEME, TaOJIUIIE;

e CAMOCTOSITEJILHO CTPOHUTH M HCIIOJIb30BaTh AJTOPUTMBI M3Y4a€MBbIX CIIy4aeB PEIICHUS
TEKCTOBBIX 33/1a4;

® aHAJIM3UPOBATh, MOJACIUPOBATH W PEIIATh TEKCTOBBIC 3a7aud B 6—8 IEHCTBUII Ha BCE
W3yUYEHHBIE IEUCTBUSI C YUCIIAMMU;

e pelIaTh 33/1a4M HA BBIYMCIICHHUE TIOMIAAN MPSAMOYTOJIBHOTO TPEYrOJbHUKA U TUIOMIAJAEH
buryp, cocTaBIeHHBIX U3 MPIMOYTOJILHUKOB, KBaJIPaTOB U MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;

e pelaTh HECTAHJAPTHBIC 33/1a4M IO HU3YYAEMbIM TeMaM, MCIOJIb30BaTh IJI PEIICHUS
TEKCTOBBIX 3a71a4 TpauKu JTBUKESHHUSI.

IIpocTpancTBeHHBbIE OTHOLIEHHUS U reoMeTprUYecKue Gurypsi

OOyuaromuiics NOIYYUT BO3MOXKHOCTh HAyUUThCS:

e pPAacroO3HaBaTh MPSIMOYTOJIBHBIN TPEYTOJILHUK, €TI0 YIJIbl, CTOPOHBI (KAaTE€Thl U TUIIOTEHY3Y),
HAaxOJHUTh €ro ILIOIIA/b, ONIUPAACh HA CBA3b TPEYTOJILHUK C IIPSMOYTOJIbBHUKOM;

e CTPOWTH YIroJl 33JaHHOM BEIMYHMHBI C TOMOIIBIO TPAHCIIOPTHUPA;

e CaMOCTOSITEIbHO YCTAHABJIMBAaTh CHOCOOBI CpPAaBHEHMs YIJIOB, HMX MW3MEPEHUS H
MTOCTPOEHUS € IMTOMOIIBIO TPAHCIIOPTHUPA;

e DPAcCIO3HABATh PA3BEPHYTHIN YroJl, CMEKHBIE U BEPTUKAJIBHBIE YIJIbl, LEHTPAIbHBIN YIOJl
M yroJl, BIMCAaHHBI B OKPYKHOCTb, HCCJIENOBATh HMX IPOCTEHIINE CBOMCTBA C IOMOIIBIO
U3MEPEHHUI;
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e IPU HCCIICAOBAaHUH CBOMCTB TE€OMETPUYECKHX (QHUIYyp € TOMOILIBI0 MPAKTHYECKUX
U3MEPEHUN M MpEeIMETHBIX Mojenedl (GopMynInpoBaTh COOCTBEHHBIE THIIOTE3bl (CBOMCTBO
CMEXHBIX U BEPTUKAJIBHBIX YIJIOB; CBOMCTBO CYMMBI YIJIOB TPEYIOJbHHUKA, YETHIPEXYTOJIbHUKA,
IATUYTOJIBHUKA; CBOWCTBO LEHTPAJIbHBIX U BIIMCAHHBIX YIJIOB U Jp.);

e JleNIaTh BBHIBOJ O TOM, 4YTO BBISIBIICHHBIC CBOMCTBa KOHKPETHBIX (UIYp HENIb3s
pacIpoCTPaHUTh Ha BCE T€OMETpUUECKHE (PUTYpPbI JTaHHOTO TUIIA, TAK KAaK HEBO3MOXKHO U3MEPUTH
KQKJIyI0 U3 HHX.

BeauyuHbI 1 3aBHCHMOCTH MEXITY HUMHA

OO0yuaromuiics MOJy4YUT BO3MOKHOCTh HAYUYUTHCS:

e IPOBOJWTH OICHKY ILIONIAH, MPUOIMIKCHHOE BBIYHMCIICHHE IUIOMIAAEH C MOMOIIBIO
HaJICTKHU;

e YCTaHABJIMBATH B3aWMOCB3b MEXKIY CTOPOHAMHU MPSMOYTOJILHOIO TPEYrOJbHUKA U €r0
IUTOINAbIO, BEIPAXKATh €€ C IOMOIIBI0 opmyiel S = (a - b) : 2;

e CaMOCTOSITEIbHO CTPOUTH MIKAAYy C 3aJaHHON [EHOW CNICHHs, KOOPAWHATHBINA JIyd;
CTPOUTH (POPMYJIY PACCTOSHHS MEXKIY TOYKAMH KOOPIMHATHOIO Jiyda, (opMyiTy 3aBHCHMOCTH
KOODPJIMHATHI IBHKYIIEHCS TOYKH OT BPEMEHH JBIKCHHUS | JIP.;

e HAOJIIOATh C OMOIIBIO TAOJIHII, YHCIOBOTO JIyda 3aBHCHMOCTH MEXK/Ty TIEPEMEHHBIMU
BEJIMYMHAMH, BBIPAKATh UX B HECJIOKHBIX CITydasx ¢ HOMOIIBIO (hOPMYIT;

e ompenenaTh mo GpopMyaaM Buaax =a +b - t, x = a — b - t, BeIpakarommm 3aBHCUMOCTD
KOOPIMHATHI X JABHXKYILEHCS TOUKH OT BPEMEHHU JBHKECHUS t;

e CTPOWTH W HUCIIOJIB30BaTh JJIs PEIICHHs 3a1ad (OPMyIIbl paccTosHUs 0 MeXITy IByMs
PaBHOMEPHO IBMKYIIUMHUCS OOBEKTaMH B MOMEHT BPEMEHH t [UIs IBWKCHHS HABCTpPEUy IPYT
apyry (d = So — (V1 + V2) - t), B IpOTHBOMONIOKHBIX HanpaBiieHusx (d =S, + (V1 + V2) - t), BIOTOHKY
(d =5, — (v1—V2) - 1), c orcraBarmem (d =S, + (V1 —V2) - 1);

e KOJMPOBAaTh C IOMOIIBIO KOOPAMHAT Ha ILIOCKOCTH (PHUIYphl KOOPAWHATHOIO YIIIa,
CaMOCTOSTEIILHO COCTABIICHHBIC M3 JIOMAHBIX JIMHUH, 3aKOTUPOBAHHOE H300paKeHUE TIepe1aBaTh
«Ha PacCTOSTHHUE», PACITU(PPOBHIBATH KOIBI;

e OINPENENATH M0 rpaQuKy IBHKEHHUS CKOPOCTH OOBEKTOB,;

e CaMOCTOSITEIBHO COCTABIIATH TpaUKK ABHKEHHUS U IPUIYMBIBATD 110 HUM PacCKa3bl.

AJredpanyeckue npeAcTaBJIeHHUsA

OO0yuaromuiics MOITYYUT BO3MOKHOCTh HAYUUTHCS:

e PACTIpPOCTPaHATh HM3YUYCHHBIE CBOWCTBA apU(METUUECKHX JEUCTBHH Ha MHOXECTBO
npo0eit;

e pelaThb COCTaBHbIE YpPAaBHEHMsI, CBOJsIIMECS K Ienoyke mpocTeix (3—4 1ara),
Y KOMMEHTHPOBATh X0/ PELIEHUS 10 KOMIIOHEHTaM JI€HCTBUN;

e 4YUTaTh M 3aIMCHIBATh C IMOMOLIBIO 3HAKOB < W = CTPOTrHE, HECTPOTHE, IBOIHBIC
HEPABEHCTBA;

e pEIIATh MPOCTEHIINE HEPABEHCTBA HA MHOXKECTBE LENBIX HEOTPULATEIBHBIX YHCET
C ITOMOIIBID YHUCJIOBOI'O JIy4a M MBICICHHO 3alMChIBaTh MHOXKECTBA MX PEIICHHUM, MCIOIB3Ys
TEOPETUKO-MHOKECTBEHHYIO CUMBOJIHKY;

e Ha OCHOBE OOIIMX CBOWCTB apu(MeTHYeCKUX NEHCTBUI B HECTOKHBIX CIIydasX:

— ONPEIENSITh MHOKECTBO KOPHEN HECTAHIAPTHBIX YPABHEHUI;

— yIpouiate OyKBEHHbIE BBIPAKEHHUS;

— UCMOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JIJIsl 000OIIEHHUS U CUCTEMAaTU3allu 3HAHUH.

MareMaTH4eCKHH A3BIK U 3JIEMEHTBI JIOTUKH

OO0y4aromuiics MOTYIUT BO3MOKHOCTh HAYUUTHCS:
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e pacIlO3HaBaTh, YUTaThb W IPUMEHATb HOBBIE CHMBOJIBI MAaTEMaTHYECKOIO S3bIKA!
o0Oo3HaueHue Apolu, mporeHTa (3HaK %), 3aMUCh CTPOrUX, HECTPOTUX, ABOHHBIX HEPABEHCTB C
IIOMOIIIBIO 3HAKOB < U >, 3HaK NPHOIMKEHHOTO PAaBEHCTBA ~, 0003HAaUE€HUE KOOPANHAT Ha IPSIMOii
U Ha IUIOCKOCTH, KPYTOBbIE TUarpaMMsl, IpaMKu IBUKEHUS;

e 00OCHOBBIBaTh B HECJIOKHBIX CIy4asX BbICKa3blBaHUS OOLIEr0 BUAA M BBICKA3bIBAHMS
0 CyLIECTBOBAaHUM, OCHOBBIBASICh HA 3[JPaBOM CMBICJIE;

e CTpPOUTH (MO PYKOBOJCTBOM B3pPOCIOrO U CAaMOCTOATENbHO) M OCBaMBATh IPHEMBI
peleHus 3a1a4 JIOTHYECKOI0 XapakTepa B COOTBETCTBUM € IIPOrpaMMoii 4 kiacca.

PabGora ¢ maTemaTnuyeckoil nHpopMaue U AaHAJIN3 JTAHHBIX

OO0yuaromuiics MOJy4YUT BO3MOKHOCTh HAYUYUTHCS:

e 3ATOJHATH JJAHHBIMU MPEIJIOKCHHYIO TAOIHILY;

e HCIIOJIB30BATh JIJISl aHalM3a, NPEACTABICHUS M CHUCTEMATU3allid JaHHBIX KPYrOBBIC
IarpaMMbl, TpaQUK{ JBWKCHHS, CPaBHMBATh C HMX TIOMOIIBIO 3HAYCHUS BEIWYHH,
UHTEPIPETHUPOBATH JaHHBIC TUArPaMM U TpaduKOB;

e TIONB3YAICh WHGOpMAIMEH, HAWICHHOW B PA3JIMYHBIX HCTOYHHMKAX, COCTABISATH CBOU
coOCTBEHHBIC 3a/jaul O Tporpamme 4 Kjacca, CTaTh COAaBTOpPOM «3afadyHuka 4 Kiaccay,
B KOTOPBIH BKIIFOYAKOTCS JIYUIIHE 3a7a4H, IPHIyMaHHbIC YIalTIMHCS.

MeTanpeg!MeTHble U JUIHOCTHLIC PE3VJILTATDI

YHuBepcaabHbIe IO3HABaTeIbHbIE yueOHbIe 1eiicTBUs:

e OPHUEHTHPOBATHCA B U3YUYCHHOH MaTeMaTHYECKOM TEpMHHOJIOIMH, HCIOJIb30BaTh €€
B BBICKA3bIBAaHUSIX U PACCYKJICHUSX;

e CpaBHHMBATh MaTeMaTHYECKHE OOBEKTHI (YKMCIa, BETMYMHBI, TEOMETpHUYECKHE (PUTYDBHI),
3anMCchIBaTh IPU3HAK CPABHEHUS;

e BBIOMpaATh METOJl pEeleHHs] MaTeMaTHYeCcKOl 3ajaun (aJIrOpUTM JeHCTBUS, IPUEM
BBIUMCJIEHMS], CIIOCO0 pelIeHUs], MOJIETMPOBAHUE CUTYallUH, IEpeOop BapUAHTOB);

e 0OHapyXHBaTh MOJIEJIM U3YUYEHHBIX TEOMETPUUYECKUX (PUTYp B OKPYKAIOIIEM MHUPE;

e KOHCTPYHMPOBATh F€OMETPUYECKYI0 (pUrypy, o0nagaromnyro 3aJaHHbIM CBOHCTBOM
(OTpe30K 3aJaHHOM JITMHBI, JIOMaHasl ONPEEIICHHON IJINHBI, KBapaT C 33JaHHBIM IEPUMETPOM);

e KJIAcCUPUIMPOBATH OOBEKTHI 110 1—2 BEIOPAaHHBIM MIPU3HAKAM;

e COCTaBJIATh MOJEJIb MAaTEMaTHUYECKON 3a7aud, MPOBEPSTH €€ COOTBETCTBUE YCIOBHUAM
3a]1auu;

e OIpeAensATh C NOMOIIbI0 HU(POBBIX M AaHAJOrOBBIX NPHUOOPOB Maccy IpeaMera
(97eKTpOHHBIE U THUpPEBbIE BEChl), TemIeparypy (TepMOMETp), CKOPOCTb JBHXKEHHS
TPAHCHOPTHOTO CpEACTBA (MakeT CHMJIOMETPa), BMECTUMOCTh (C MOMOIIBIO HM3MEPHUTEIbHBIX
COCY/IOB).

PatGora ¢ undpopmanmeii:

e IIPEJCTaBIATh HUH(POPMAILIHIO B pa3HbIX (opMax;
e M3BJIEKATh U MHTEPIIPETUPOBATH HH(POPMAIINIO, TPEACTABICHHYIO B Ta0IUIlE, HA
Jyarpamme, B TOM YMCJI€ Ha KPYyTOBOH.

YHuBepcanbHble KOMMYHUKATUBHbIC Y4eOHbIe 1eHCTBHSA:

e JHCIIOJB30BaTh MAaTEMATHUYCCKYIO TCPMUHOJIOTHIO JJIA 3alIUCU PCIICHHUA Hpe)IMeTHOﬁ NI
MPAKTUYECKOU 3a7a4H;
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e TPUBOJIUTH IMPUMEPHI U KOHTPIPHUMEPHI ISl MMOATBEPKACHUS/ONPOBEPIKEHUS BBIBOJIA,
TUIIOTE3bI;

e KOHCTPYMPOBATb, YUTATh YHCIOBOE BBIPAKEHUE;

e OINMCHIBATh IPAKTUYECKYIO CUTYALUIO C UCIIOJIb30BAHUEM M3YYEHHON TEPMUHOJIOTUY;

e XapaKTEepHU30BaTh MAaTEMATUYECKHUE OOBEKTHI, ABJICHUS U COOBITUS C TOMOILBIO
U3Y4YECHHBIX BEJIMYUH;

e COCTaBJIATh MHCTPYKLUIO, 3aIIUCBIBATh PACCYXKIACHUE;

e MHUIUHPOBATH OOCYXJIEHHE Pa3HbIX CHOCOOOB BBINOJIHEHUS 3aJaHUs, OUCK OHIMOOK
B PEILICHUM.

yHI/IBepcaHLHLIe PEryjasaTuUBHLIC y‘leﬁﬂble JeHCTBUA:

e KOHTPOJIMPOBATH MPABMIBHOCTD U MOJHOTY BBIMOJIHEHUS AJITOPUTMA apu(PMETHYECKOTO
JefcTBUS, pellieHUs] TEKCTOBOM 3a/1a4M, IOCTPOSHUS T€OMETPUUECKON (PUTYpBI, U3MEPEHUS;

e CaMOCTOSITEJIbHO BBIIIOJIHATH IPUKUAKY U OLEHKY pe3y/bTaTa U3MEPEHMUI;

e HAaXOAWUTb, UCHPABIATH, IPOTHO3UPOBATH TPYAHOCTH M OMIMOKMU B PEIIEHUU y4eOHOH
3a/1a4u.

CoBMecTHAA JeATEIBLHOCTD:

e YYacTBOBAaTb B COBMECTHOH JEATENbHOCTH: JOrOBAapHUBaThCS O CIIOCOOE pelleHwus,
pacrpenesaTe paboTy MeXAy WieHaMU IpyMIbl (HallpuMep, MpHU pelieHuH 3aj1ad, TpeOyromux
nepebopa OOJBIIOTO0 KOJMYECTBA BAPHUAHTOB), COTJIACOBBIBATH MHEHHS B XOJE IIOMCKA
JI0Ka3aTeIbCTB, BBIOOPA PallMOHAIBHOIO CII0C00a;

e JIOTOBapUBATHCS C OJHOKJIACCHUKAMM B XOJE OpraHM3anuu paboThl ¢ BEIWYMHAMHU
(cocTaBieHHE PACIUCAHUA, MOJCUET JIEHEr, OLIEHKAa CTOMMOCTH M Beca MOKYIKH, POCT U BecC
4eJoBeKa, NPHUOJMKEHHAs OLIEHKAa pAacCTOSIHMM M BPEMEHHBIX HHTEpPBAJIOB; B3BEIIHMBAHUE,
U3MEpEeHUE TEMIIEpaTyphl BO3[yXa M BOJbI), T€OMETpHUECKUMH (urypamu (BbIOOp (HOpMBI H
JeTanelt Mpyu KOHCTPYUPOBAHUH, pacyeT U pa3MeTKa, IPUKUIKA U OLIEHKa KOHEUHOTO pe3yJIbTaTta).

CocTaBasaTb nopT¢ o110 yueHnka 4 Kiaacca.

25



TEMATHYECKOE INTAHUPOBAHUE OCBOEHMUA ITPOI'PAMMBI

1 kiace

(1 4 B Hememro, Bcero 33 4)

Ne Tema 3ansTHS, Koauue- | YueOHoe comepxanme
3aHAT CTBO XapakTepucTHKA 1eATeJbHOCTH 00y4aroIIuXCH.
sl 4acoB MeTtoabl 1 (pOpMBI OPraHu3aANUN 00yYeHH I
1 CaoiicTBa lu CaoiictBa npeameroB. CpaBHEHHE AHanu3 CBOMCTB NPEIMETOB, CPABHEHUE IPEIMETOB.
IIPEIMETOB IIPEIMETOB 10 CBOWCTBAM BrisiBiIeHME CBOMCTB MPEIMETOB U BBIPAKEHHUE UXB PEUU.
Boinonnenue npasBwiia ydyeHHka «S ydych cam» M OIIEHKa 3TOrO
YMEHMUSI
2 [Inockue u lyu I'pynmet npeameToB uinu Guryp: Pacnio3HaBaHue IJIOCKMX U NPOCTPAHCTBEHHBIX T€OMETPHUYECKHX
MIPOCTPAHCTBEHHbBIE COCTAaBJICHUE, BbIJICJICHUE YACTH, ¢buryp, ucciaeoBaHue UX CBOMCTB, u300paxxenue. CpaBHEHHE TPy
¢buryps CpaBHEHUE. 3HAKH =, # ¢buryp, 3Hakum =, #. PazOmenume rpynm ¢uryp Ha dYacTH 110
CBOMCTBAM.
[lepememenuss ¢uryp Ha IUIOCKOCTH. BrimonHeHue mpaBuia
YUEHHUKa «S] ydych cam» MOLIEHKa 3TOT0 YMEHUS
3 Crnoxenue u lg CrnoxxeHue ¥ BBIMUTaHUE TPy 3ajaHue TIpynmnsl  NPEAMETOB € IMOMOIIBIO  IEPEYUCIICHUS
BBIUUTAHUE IPYIII MIPEIMETOB. 3HAKHU + U —. AIIEMEHTOB, UX H300paX€HHE C TOMOIIbIO OBAJOB («MELIKOBY).
IIPEIMETOB CBs13p MEXly YaCThIO U LIEJIBIM MonenupoBanue oOmepanyil CIOKEHUS W BBIUMTAHUS TPYII
(crmo’keHreM M BBIYUTAaHUEM), €€3aIUCh | MPEAMETOB C MOMOUIbIO TNPEAMETHBIX MOJENEH, CXeMaTHUYeCKUX
C TOMOMIbIO OYKB PHCYHKOB, OYKBEHHOH CHMBOJIMKH. CBsI3b MEXIY CIOXEHHEM U
BbluMTaHueM. [IpruMeHeHnne npaBuil NOBeIeHUsI YUEHHUKA HAa YPOKE U
OIICHKA 3TOT0 YMEHUs
[IepecTanoBku lq [IpocTpaHCcTBEHHO-BpEMEHHBIE IlepeGop BapuanTOoB 1o mpaBuiy. llepeGop Bcex BapHaHTOB
4 otHomeHus. [Topsnoxk. MIEPECTAHOBKH JIByXOOBEKTOB, TPEX OOBEKTOB.
Yucna u mudpsr 1-3 [Ipumenenue npaBuiia «AKTUBHOCTh B y4€OHOW AESITENBHOCTU» U
OLIEHKa CBOEH aKTMBHOCTH BO BpeMs paboThl . [lapHas u rpymnmoBast
(dhopmBl pabOTHl ¢ YCTAaHOBKOW Ha MAaKCUMAJIbHBIN JIMYHBINA BKJIAJI B
COBMECTHOH AESTEIbHOCTU
5) Urpa-copeBHoBanue |l 4 Pemenue yueOHO-TIPaKTUUYECKUX M )KUTEHCKHUX 3a/1a41o TeMam 1—4

Neo 1 mo
MPOMJECHHBIM TEMaM

B IpYIIax, Mapax, UHAUBUIYAIbHO
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Tlouck
3aKOHOMEPHOCTEH

lu

Yucna u uudpst 1-5. Yucnosoit
OTpPE30K

AHannu3 W cpaBHEHHE OOBEKTOB,
MIPU3HAKOB, 0000IIIEeHNE.

Pemenne 3amau Ha nouck 3akoHOMepHocTel. [lapHas u rpynmnosas
¢dopMBI pabOTHI C YCTAaHOBKOM Ha MaKCUMAaJIbHBIM JIMYHBIN BKJIAJI B
COBMECTHOH nesitenbHOCTH. [IprMenenne npaBmi paboTsl B ape
OLIEHKA CBOETO YMEHUS 3TH MIPAaBUJIA BBITIOIHATD

BBIABJICHUC CYHICCTBCHHBIX

HucnoBoi 0Tpe30k

Uucma u uudpst 1-5. CpaBHEHHE TIO
KOJIM4YeCTBY. PaBEHCTBO M HEPABEHCTBO
yucen. 3HaKu > U <

[IpumeHeHue  €AMHUYHOTO  OTpE3Ka, YHUCIOBOTO  OTpE3Ka.
CpaBHeHUe, CIOXEHUE M BBIYMTAHHE YUCEN HA YUCIOBOM OTpPE3KE,
nepedop BapHaHTOB MPHUCUYUTHIBAHUS U OTCYUTHIBAHHMS.

Pemienue noruueckux 3a1ad ¢ MOMOUIBIO YHCIOBOTOOTPE3KA.
[lapuas wu rpynmnoBas ¢GopMbl pabOTBl C YCTaHOBKOM Ha
MaKCUMAJILHBIA JIMYHBIA BKJIAQJL B COBMECTHOM JESITEIBbHOCTH.
[Tpumenenue mpaBui paboOThl B Mape U OLIEHKA CBOETO YMEHHS 3TU
MPABUJIA BBIMOJIHATH

YacTb U 11eJ10€

lu

Yucna u u¢per 1-6. KommoneHTsI
CJIO’KEHUSI U BBIYUTAHUS.
Touku 1 TUHUN.

Pa3Ouenue rpynnsl npeaMeToB (puryp) Ha 4acTd IO CBOMCTBaM.
B3aumocBs3u MeXJly 4acThiO M LIEJbIM, BBIPAXEHHE HX B PEUH.
CocraBiieHHE TI0 PUCYHKAaM YHMCIIOBBIX PABEHCTB U BBIPAKECHU.
[Tappas wu rpynmoBas ¢opMmbl paboOThl C YCTaHOBKOW Ha
MaKCHMAaJbHBI JIMYHBI BKJIAJ B COBMECTHOH JESATEIBHOCTH.
[Ipumenenue npaBuil pabOThl B TPYNIE U OLEHKAa CBOETO YMEHUS
9TH NPaBUJIA BBIIOJIHATh

Jlomanas nmuHus.
MHOroyroibHUK

lu

Ortpe3ok u ero yactu. JIomaHast TMHUS.
MHOTOyroJIbHUK.
Yucna u iudpsr 1-7

CocraBieHne MHOTOYTOJBHUKOB U3 TMalodek (TpeyrojbHUKA,
YeThIpeXyroyibHuka U Ap.). OnpeneneHue KOJUYeCTBa CTOPOH H
BEPILIMH MHOTOYToJIbHUKA. Pemienue 3agau o coctaBieHUM (QUTYp
U3 Tajgoduek. Beramcienue JUINH JIOMAaHBIX Ha KJIETYaTOM CETKE.
CpaBHEeHME NIMH NYTH 1O MNPSMOM M MO JIOMAaHOW JIMHHUU.
HpI/IMeHeHI/Ie HpOCTGfIH.IHX IMIPUEMOB PA3BUTHUA CBOCTO BHUMAHUA U
OILICHKA YMEHUS UX BBIIOJIHATh

10

Urpa-copeBHOBaHUE
Ne 2 (moxBencHUe
HTOTOB I10

PO ICHHBIM TEMaM )

Pemennie y4yeOHO-IpaKTUYECKUX W KUTEUCKHX 3a7ad MO TeMaM
rpymnmnax, napax, UHAMBUAYajabHO C UCIIOJIb30BaHUEM CIIPABOYHHUKOB
Y UHTEPHET- HICTOYHUKOB

11

CocraBieHue
BBIPAKCHUIN

14

Bripaxenue. Yucna u nudpsr 1-8

CocTraBiieHHEe YMCIIOBBIX BbIpaXeHHH Mo pucyHkam. Haxoxnenue
3HAQUYEHMsI YHCIOBOIO BbIpaKEHUA. MojenupoBaHue [EHUCTBU,
3a[JaHHBIX B BBIPA)KCHHH, C MOMOINBIO INPEAMETHBIX PHUCYHKOB,
CXEM, YMCIOBOTrO OTpe3ka. [IpuMeHeHue mnpocTeHIuX IpPUEMOB
pPa3BUTHA CBOCTO BHUMAHMS U OLICHKA YMEHUS UX BBIIIOJIHATH
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12

KommnoneHnTst
CIIOKEHUA U
BBIYUTAHUSI

lu

Uucna v iuper 1-9. Tabnuna crosxeHus
(«TpeyronbHas»).
KoMIOHEHTHI CITOKESHHS ¥ BEIYUTAHUS

VYcTaHOBJIEHHE B3aMMOCBS3€H MEXIY KOMIIOHEHTAMH JCHCTBUM
CJIOXKEHHSI/BBIYMTAHUSL. CpaBHenue YHCIIOBBIX/0OYKBEHHBIX
BBIPQXXEHHI, BBIOOp YIOOHOro crioco0a Ha OCHOBE B3aUMOCBS3EH
MEX/1y  KOMIIOHEHTaMH  CJOXeHus/BblunTaHusd.  CrokoiiHoe
OTHOILICHHE K HOBBIM 3aJIaHMsIM, K 3aTPYAHEHUSM B CBOEH yueOHOM
JeSITeIbHOCTH, PUKCALUs 3aTPyJHEHUH, OLIEHKA IaHHOT'O YMEHMSI

13

Yactu ¢uryp

Yactu duryp. Yucno 0

Paspesanne u cocraBieHue (GUryp, yCTaHOBIICHHE CBSI3€H MEXIy
neno ¢urypod m ee dactsamu. Packpacka uacredr ¢uryp 1mo
3aJaHHBIM ycioBusM. Pemenue 3amay  Ha  paspe3aHue U
coctapnenue guryp. [Ipumenenne npasuna «Teprienue B yueOHOI
NEATeTLHOCTHY»,  MPOSIBIIEHWE  TEpPIEHUs TpPU  COBMECTHOMU
JIESITEIbHOCTH U OIIEHKA TAHHOTO YMEHUS

14

PaBnble puryps

Pasnbie ¢purypst. Uucno 0

Omnpenenenue paBHBIX (QUTYpP pa3HBIMU CIIOCOOAMHU (HAIOXKEHUEM,
nepemeleHreM, neperudanuemM u ap.). Pemenue 3amad Ha mouck
paBHBIX (uryp Ha kierdatoil Oymare. CocTtaBieHHe paBHBIX QUTYP
1O 3a/JaHHBIM yciaoBHUAM. [loMCK M NOCTpOEHHE «3epKalbHbBIX»
(cummerpuunbix) ¢uryp. Ilpumenenue npaswia «Teprnenue B
yueOHOI NesTeNbHOCTH, MPOSBICHUE TEPIEHUsS NPU COBMECTHOMN
JIESITEIbHOCTH U OLIEHKA TAHHOTO YMEHMsI

15

Wrpa-copeBHOBaHHE
Ne3

Pemenue yueOHO-IPaKTUYECKUX U )KUTEHCKHUX 3a7a4 1o TeMaMm 10—
14 B rpynmax, mnapax, HWHAMBUIYaJbHO C HCIOJIb30BAHUEM
CIIPaBOYHHMKOB U UHTEPHET- HCTOYHUKOB

16

«BomeoHbIe»
uudpsl

«BommeOHsIe» 1udps1. PuMckue nudpsi.
AndasutHas Hymeparys

CpaBHEHHME, CIIOKEHHWE W  BBIUMTAHUE 4YMCEJ, 3alMCaHHBIX
«BOJIIIEOHBIMUY», PUMCKUMH, CIABIHCKUMH LIM(paMu (C omopod Ha
qUCI0BOM 0Tpe3ok). CocTaBlieHUE YUCIIOBBIX PABEHCTB M3 CIIUYEK.
CriokoifHOe OTHOIIEHHE K HOBBIM 3a/laHusM, K 3aTPyJHEHHUSIM B
cBOel yueOHOH nesTenbHOCTH, (PUKcalUs 3aTpyJHEHHUH, OLEHKa
JaHHOro ymMeHus. Bepa B ce0s1, moucK BbIXo/a

17

3agava u ee
SJIEMEHTHI

lu

33,[[3‘-18.. Perienne 3agay Ha HaX0XKACHHE
YaCTH U LICJI0Tr0.
BzaumMhuo 06paTHLIC 3aJa4un

OnpezneneHrie CTPYKTYPHBIX 3J€MEHTOB 3adaud. [lowck norndyeckux
ommOOK B YyCJIOBUM 3ajmad. PerneHune 3amad Ha 9acTH W 1IN0,
COCTaBJICHUE K HUM CXEM U BBIPAKEHUM.

CHOKOﬁHOG OTHOHIICHUE K HOBBIM 3aJlaHUSIM, K Sany,JIHeHI/ISIM B
CBOCH y4yeOHOU mdesTenbHOCTH, (DPUKcalus 3aTpyJHEHUH, OlleHKa
JIAaHHOTO yMEHHsI Bepa B cebsi, MOMCK BBIXOJa

18

Pa3nocrtHoe
CpaBHEHUE

lu

CpaBHenue uncen. 3a1auu Ha CpaBHEHHUE

PaGora ¢ mpeaMeTHBIMM MOJENSMH  Pa3HOCTHOTO  CPAaBHEHUS
(monmockamu-oTpe3kaMu). UTeHne U COCTaBIEHUE CXEM K TPEM THIIaM
3aJja4 Ha pa3HOCTHOECPABHEHHUE, UX PELLICHUE.
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CriokoitHO€ OTHOIIEHHE K HOBBIM 33JIaHUSM,

K 3aTpyAHEHUSIM B CBOCHl Yy4eOHOM JeATeNbHOCTH, (UKCAUs
3aTpyJHEHUM, OIlEHKa JaHHOro yMeHus. Bepa B cebs, mnouck
BBIXOJA

19

[TepeGop BapuanTOB

Penrenune 3agau

[TepeGop BapraHTOB B IIpUMEPAX Ha MOUCK HEU3BECTHBHIX3HAKOB + U —.
[lepeGop BapuaHTOB IpU PELICHUH JIOTHYECKUX 3aj1ad. [Ipumenenue
NPOCTEUIINX MPaBHJI 30POBbS B YUEOHOH IEATEILHOCTH U OLIEHKA
YMEHUS UXBBITOIHITh

20

Hrpa-copeBHOBaHUE
Ne 4

Pemrenne yqeOHO-IPaKTUYECKUX U )KUTEHCKHUX 3a7ad 1Mo TeMaM 16—
19 B rpynmax, mnapax, HWHAMBUIYAJbHO C HCIOJB30BAHUEM
CIIPaBOYHMKOB U UHTEPHET- HCTOYHUKOB

21

Nsmepenue BenmnurH

lu

Bennuunst. [{nmuna. Macca O6bem
(BMECTUMOCTB)

W3mepenue mmHbI, Macchl, 00beMa (BMECTUMOCTH). Y CTaHOBJICHHE
3aBHCUMOCTH pE3yJIbTaTa HM3MEPEHUs! OT BEJIMYMHBI MEpKHU. 3aluch
pe3ynbTara HW3MEpPEHUS C YKa3aHHMEM HCIOJIb3YEMOM  MEpKH
(nMeHoOBaHHBIE uucia). PemeHue oruueckux 3aj1ad Ha U3MEpPEHUe U
cpaBHeHne BenuuuH. OrmpeneneHne LEMd NPOOHOTO y4eOHOTO
NEeUCTBUS, (PUKCUPOBAaHME HMHIMBUAYAIbHOIO  3aTPYAHEHUS  BO
BHEIIIHEW peud M OLIeHKa JaHHOro ymeHus. Bepa B ce0s, mouck
BbIX0J1a

22

CBoOWCTBa BEJINYNH

14

CaoiicTBa BenmMuuH (JITMHA, Macca, 00beM
(BMECTHMOCTH))

HccnenoBanue CBOMCTB BEJIMUMH, UX 3aIIUCh C TOMOILBIO OYKBEHHBIX
PaBEHCTB U HEPABEHCTB. PelleHne JJornuecKux 3a7a4d Ha CpaBHEHHUE U
YIOPSAZA0YMBaHUE BEJIMYMH C ONOPOM HAa UX CBOWCTBA U rpaduyeckue
Mozenu (Y4UCIOBOM Jyd, cxembl). OmpezneneHue 1eiad MPOOHOTO
y4eOHOro 1eHCTBUS, (UKCUPOBAHUE MHIMBUYyaJIbHOTO 3aTPYIHEHUS
BO BHEIIIHEW peur W OlleHKa JaHHOro ymeHus .Bepa B cebs, mouck
BbIX0J1a

23

YpaBHeHust

lu

YpaBHeHue

Perienue mpocThIX ypaBHEHUI Ha OCHOBE MOJIEJIeH (BEChI, YHCIOBOM
0Tpe30K, cxembl). COCTaBIeHHE U PEILlIeHNE YPaBHEHUM 10 PUCYHKaM.
Pemienvie ypaBHeHWil B HecraHmapTHOW (opMme (¢ «MmemKamm,
JUHUAMHU U 1p.). KoMMeHTHpoBaHue pelieHus ypaBHEHUNH. AHaiu3
CUTyallUM TpU  BO3HUKHOBEHUU  3aTpydHEHHUS (BBIXOJ B
MIPOCTPAHCTBO pediieKkcuM) U OlleHKa JaHHOro ymeHusi . Bepa B
ce0s1, TOMCK BBIXOa

24

Ta0muuet

lua

Emuuanie! cuera. Yucio 10

Habmonenne 3akOHOMEPHOCTEH B CTpOKax, CTOJIOIAX, JUAaroHAJISIX
Tabyuibl. PenieHre 3a1ay Ha MOMCK 3aKOHOMEPHOCTEH B TaOIUIAX,
JIOTUYECKHE pacCyKIcHUs. BBIIBMKEHHE W OOOCHOBAaHHE THIIOTE3.
AHann3 CUTyallid TpPH BO3HUKHOBCHHWH 3aTPYAHEHUS (BBIXOI B
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MPOCTPAHCTBO peIEKCHH) U OI[CHKA JAHHOTO YMEHUS

25

Hrpa-copeBHoBaHuE
Ne 5

Pemenne y‘le6HO-HpaKTI/I‘IeCKI/IX H KATECHCKUX 3aga4d 110 TeMaM B
rpyimmnax, mnapax, MHAIuBUAyajJlbHO CHUCIIOJb30BAHUEM CIIPABOYHHUKOB
U MHTCPHCT- HCTOYHHUKOB

26

CocTaBHBIE 3a0a4H

Penrenne cocraBHbBIX 33124

[ToctpoeHne cxeM K COCTaBHBIM 3ajadaM. Bpibop anroputma
pelieHusl 3aJaud Ha OCHOBE ee aHaiu3a. PemeHue 3amad 1mo
QITOPUTMY, KOMMEHTHUPOBAHME peUIeHMs. BbIsBIEHHE NpPUYUHBI
3aTpy/HEHUs] B y4eOHOM NesTeabHOCTH (1Sl COCTABHBIX 3a/ad Ha
YacTH ULEN0E) U OLIEHKA IaHHOTO YMEHUS

27

Jlormueckue 3a1a4u

Jetmmetp. Yucna no 20

Pemenne  3amay, TpeOyrOIIMX  OpraHM3alMM  JIOTHYECKHX
paccyxJIeHuii. AHamu3 3ajay, IMOCTPOCHHE CXEM M PHUCYHKOB
(Momenei) K 3amayaM, BBIIBMKEHHE M OOOCHOBAaHUE THIIOTES.
Pemenue 3amau Ha pyKOMoXKaTHsl KakK MPOIEIEBTUKA H3YYCHUS
rpadoB. IIpoBepka cBoeil paboThl MO 00pa3ily M OIEHKAa JaHHOTO
YMEHUS

28

Jlornueckue 3agaun

Hetumerp. Yucna mo 20

Pemenne  3agmay,  TpeOyroUMX  OpraHu3allMd  JIOTHYECKUX
paccyxaeHuid. AHanmu3 3a7ady, IOCTPOEHHE CXEM M PHUCYHKOB
(Mozeneil) K 3agayaM, BBIABIDKEHHME M OOOCHOBAaHHE THIIOTES.
Pemenne 3amay Ha pyKOHoOXaTHsl Kak HpPOIEAEBTHKA H3y4eHUs
rpados. IIpoBepka cBoeil paboThl MO 00pa3slly U OLEHKa JaHHOTO
YMEHHUS

29

Tanrpam

lu

HYMepaI_II/IH, CpaBHCHUEC, CJIOKCHUEC U
BbIYMTAHWCABY3HAYHBIX YUCEIT

Ananus, cpaBHeHHe (GuUryp, coctaBiieHHe GuUryp u3 yacrei
Tanrpama (mo oOpasiy, o CcOOCTBEHHOMY 3ambiciy). I[IpoBepka
CBOEH paboThI 10 00pasily U OIleHKA JAHHOTO YMEHUS

30

3a/1a4n-JIOBYIIKH

CnoxeHne ¥ BEIYUTAHHE YHCEI C
EPEXO0A0M UCPE3 NCCATOK

Pemenne 3a1a4 c HETOJHBIMU u HEKOPPEKTHBIMHU
dbopMynupoBkamu. PelieHne HeCTaHIAPTHBIX 3a1ay, TPEOYIOMIMX
BHUMaHMs. AHAJIN3 YCIOBUA, YCTpaHeHUenpoTuBopeunii. [IpoBepka
pemienus. [lpumenenne mnpaBuia «YecTHOCTP B yueOHOU
JIEATEILHOCTH», TMPOSBJICHUE YECTHOCTH TIPU TMPOBEPKE CBOEH
paboThI U OLIEHWBAHUE TAHHOTO YMEHUS

31

3a1aun-JIOBYILIKH

lu

Clo’keHre ¥ BBIYUTAHUE YUCEIT C
MIEPEXO/IOM Uepe3 IECATOK

Pemenne  3amau c HEMOJMHBIMM M HEKOPPEKTHBIMHU
dbopmynupoBkamu. PerieHne HeCTaHAAPTHBIX 3a7a4, TPeOyIOMUX
BHHUMaHUs. AHaJIU3 yCJIOBHSI, yCTpaHeHuenporusopeunii. [Iposepka
pemenusi. [Ipumenenne mpaBuna «YectHocTh B y4ueOHOU
JeATETbHOCTHY, TMPOSBICHUE YECTHOCTU NPU MPOBEPKE CBOEH
paboTHI U OLIEHWBAaHUE TAHHOTO YMEHUs
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32 IlonBenenue utoros |1 u [IpencraBieHne <«JTIIOOMMBIX» 3a7ad Mo BceM Temam. Paborta B
rojga rpynmnax, Inapax; Tearpanusauus. [IpumeHenue — mpaBmiia
«J10OporKenaTeIbHOCTEB YUEeOHOM NeTETbHOCTHY, IPOSIBICHHUE
J0OpO’KENaTeNbHOCTH U paboTe B IPpyMIax U napax WOLEHUBAHNE
JTAHHOTO YMEHMS
33 PesepBHbIil ypok lu
2 KJj1ace
(1 g B mepmero, Bcero 34 1)
Ne Tema 3ansaTHA, KoJindec | YueOHoe coJepkaHue XapakTepucTHKA AeATeJIbHOCTH 00YYAOIIUXCSH.
3aHs TBO (onopHbIe TeMbl yUeOHMKA MaTEMaTUKU Metoanb! 1 (popMBbI OPraHu3anum 00y4eHust
THSA 4acoB
1 Iermouku ly Ienouku. Touka. [Ipssmas u kpuBas Pacnio3naBaHue M KOHCTPYHpPOBAHUE LEMOYEK U3 CBSI3aHHBIX
nunu. [lepecekaromuecs n MEXy coOol rnemMeHToB (uryp, OykB, uncen).
napajuiesibHbIe MPsIMbIE [IpeoOpa3zoBanue 1EMOYEK.
[Tpumenenue npasuna «JIt0603HaTENEHOCT B yUeOHOM
JeSITEIbBHOCTH» U OLIEHKA CBOEH JII0003HATEIbHOCTH BO BPEMsI
paloThI
2 ITepecranoBku I CroxeHue ¥ BEIUUTAHUE JIBY3HAYHBIX [IpaBuno nepebopa BapuanToB. [lepedbop Bcex BapraHTOB
qucen B cToIOuK (0e3 mepexoza yepes NEPECTAaHOBKU JIBYX U TpeX 00beKTOB. [lepecTaHOBKH ¢
paspsj; 1enoe — Kpyrioe 4Hucio). OTrpaHUYEHUSIMHU.
CrnoxeHue ¥ BBIYMTAHUE 110 YaCTIM [Tpumenenue npasuna «JI10603HaTENEHOCT B yUeOHOM
JIESITEIIbBHOCTH» U OLIEHKA CBOEH JII0003HATEIbHOCTH BO BPEMsI
paboThI
3 3amaun lyg CrnoxeHue U BblUMTaHKUE ABY3HAYHbIX | KoHcTpynpoBaHue u3 majnodek (crnudek) GUryp M 4YMCIIOBBIX
C AJIOYKaMH gucen (C Iepexo oM uepes3 paspsin) paBeHcTB. [IpuMenenne mnpaBmia «J[10003HATEIBHOCTh B
yueOHOIl NesITeNbHOCTH» U OLEHKa CBOEH JII0003HATEIbHOCTH
BO BpeMs pabOThI
4 lyg [Ipremsl yCTHBIX BBIYUCICHUM [TpuMeHeHMe TPHUEeMOB YIPOIIEHHs YCTHOTO cueTa (CI0KEHHe,

BricTpeIii cuer

BBIYUTAHNE) C TIOMOIIBIO JOTIOJTHEHUS JI0 KPYIJIOTO YKCIIa, CBS3EH
MCKAY KOMIIOHCHTAMU U PE3yJIbTaTaMU CIIOKCHUA U BbIYUTAaHUA.
[IpuMeHeHne aaropuT™Ma CaMOIPOBEPKH 10 TOAPOOHOMY 00pas3ily U
OLICHUBAHWC JAHHOI'0 YMCHUA
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Urpa-
COpPEBHOBAHUE

No 1 (monBenenue
WUTOTOB I10 TEMaM )

Pemenre yueOHO-IPAKTUYECKUX U )KUTEUCKUX 3aja4 1o Temam 14
B IpyMIax, napax, uHAUBUAYanbHO. [lapHas u rpymnmnoBas GopMbl
paboThI C YCTAHOBKOW Ha MAaKCUMAJIbHBIN JIMYHBIA BKIIA]] B
COBMECTHOM JIeITEeIbHOCTU. BhInonHenne npaBui paboThl B
rpynmnax v OlleHUBaHUE JAHHOTO YMEHUS

UcuesnyBiue
3HaKU

1lua

Cotns. Metp. JleiicTBUS ¢ eAMHULIAMUA
JUTHHEL

[IpumeHeHne mprueMOB BOCCTaHOBJICHUS U], CKOOOK, 3HAKOB
apu(pMETHYECKUX ACUCTBHUH MPU CPABHEHUH, CIIOKEHUH U
BBIUUTAHUU YHCEN U BEJTMYUH; JJOTHUYECKHE PACCYKICHUS.
[IpumMeneHue aaropuT™Ma caMoNpoOBEPKH 110 TOAPOOHOMY 00pas3ily U
OIICHMBAHKE JAHHOTO YMEHHS

KTo «mmmaniiy?

1lua

CrnosxeHue Tpex3HayHbIX YUCEl

TpeHUpOBKa MBICIUTEIBHBIX ONEPALMI: aHAIN3, CPABHEHUE,
o0o0menue, knaccudukanus. Jlornueckue paccyxeHus,
BBI/IBJKEHUE TUIIOTE3 U UX 000ocHOBaHue. [Ipumenenue npasuia
«Kak co3gate paboyee HaCTpOEHUE» U OLICHKA JAHHOTO YMEHHUs

[Topsinox

lyg

Crnoxenune TPCX3HAYHBIX YUCCII

Pacrnionoxenrue o0bEKTOB B 33JaHHOM HOpsiAKe (BO3pacTaHus,
yObiBaHus1). CocTaBieHHE Ha YUCIOBOM JIy4e MOJeen
YIOPSAOYMBAHUS OOBEKTOB, JOTHUYECKHE

paccyxaeHus.

[IpuMeHeHne anropuT™Ma caMOIPOBEPKH MO MOAPOOHOMY 00pa3iry,
OTIpeJieIeHue MeCTa U IPUYMHBI OINOKH, OLIEHUBAaHUE JJAHHOTO
YMEHUS

Kpacora
MaTeMaTUKU

1y

Brrauranme TPEX3HAYHBIX YN CCIT

HaxoxaeHne MaTemMaTHueCKUX OOBEKTOB B OKPYXKAIOLIEM MUPE.
CocraBieHue y30poB U IepeHoc (Guryp, NoCTpoOeHNe UMMETPUYHBIX
o0bekToB. Pemenue 3agau «Marudeckuii kBaapat». [Ipumenenue
npaBuia «J[10603HaTENBHOCT B YU€OHOM 1eATEIbHOCTUY U OLICHKa
CBOEH J110003HATENILHOCTH BO BpeMs paboThl

10

Urpa-
COpEBHOBaHHUE
Ne 2

(monBeneHue
HUTOTOB I10 TEMaM)

1lua

Pemenne yueOHO-TPaKTHYECKHUX U JKUTEHCKUX 3a/1a4 IO TeMaM B
rpynmnax, napax, UHIuBuAyanbHo. [lapHas u rpynnoBas ¢popMbl
paboThI C YCTAHOBKOM Ha MaKCUMAaJIbHBIN JTMYHBIA BKIIA]] B
COBMECTHOH

NesTeNbHOCTH. BrIonHeHne mpaBuil paboThI B TPYIIax U
OLCHHUBAHUEC JAHHOT'O yMeHI/ISI

11

Touku n TMHUN HA
IJIOCKOCTH

1lua

Onepanuu. OO6paTHBIE ONEpaIHH.
AnroputMm. [Ipamas. JIyd. Otpe3ok

N300parkeHre TOYeK M JMHUM (MpsAMONW M KPHUBOM, 3aMKHYTOH WU
He3aMKHyToM). Pacmo3naBaHme M HW300pakeHHE NPSIMOM, JIyda,
OTpe3Ka, NMEePECEKAIOUINXCS U MapajlIeNbHbIX NpsaMbIX. [locTpoenue
TOYeK ¥ JUHUKA Ha Kieryatoi Oymare. OOBoaka ¢uryp,
NPOKJIAJbIBAHUE MAapIIPYTOB, WIpbl- JabupuHThL. CroKoWHOe
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OTHOLIEHHME K HOBBIM 3aJaHMSIM, K 3aTPYJHEHUSIM B CBOEH yueOHOM
nesitesnibHOCTH. Pukcanus U GopMyIHpoOBKa 3aTPYJHEHHH, OIIEHKA
JTAHHOTO YMEHMS

12 Ilepumerp lu Jnuna nomanoi. [lepumerp Pacnio3naBaHue 10MaHOW JIMHMM M MHOTOYIOJIbHHMKA. Bbryuciienue
MHOT'OYTI'OJIbHUKA MHOTI'OYrOJIbHUKA. BeIpaxxeHus. JUIMHBI JIOMaHOM M IIepUMETpa MHOIOYTOJBHUKOB. [Ipumenenue
ITopsnok necTBUM B BBIPAKEHUSX npaBuna «Kak co3mate pabouee HACTpOEHHE» M OLIEHKA JTaHHOTO
YMEHHUS
13 AJNTOPUTMBI lu VYroun. IIpsmoint yron Pacnio3naBanue omnepaiuu, ee o0bekTa U pesyibrata. [locTpoenue
oOpaTHOW omepauuu, ainroputMma. BbelnonHeHue AeWcTBUE 1O
anroputT™My (B TOM 4Hclie BblUMCIeHUi). Pemenue 3amau «apo
3aJlyMaHHoe 4ucio». [IpumMeHeHue npaBwi posell «aBTOpa» H
«IIOHUMAIOUIET0» IMPH KOMMYHHMKAIMUd B Y4YEOHOH JesTEeIbHOCTH;
(¢opMyIMpOBaHHE BONPOCOB Ha [OHMMAaHUE U  YTOYHEHHUE,;
OLICHUBAHHWE YMEHUS BECTH KOMMYHHKAIUIO
14 CaolicTBa lg CaolicTBa ci0xeHHs. Berunranne MonenrpoBaHu€e CBONCTB CII0KEHHSI U BBIYUTAHUS C IIOMOILBIO
CJIOKEHHUS U CYMMBI U3 4KClIa. BerauTanue yucia u3 | OTPEe3KOB, UX 3aIIUCh B BUJE OYKBEHHBIX paBEeHCTB. Vcnonp3oBanne
BBIYATAHUS CYMMBI OyKBEHHBIX PaBEHCTB JJIs1 000CHOBaHUS CyXaeHUH. [Ipumenenune
CBOMCTB CJIOKEHHSI M BBIYUTAHUS JUUIS YIIPOILEHMS BBIPAXKEHUN U
paloHaIbHBIX BbIYMCIEHNN. CIIOKOWHOE OTHOLIEHUE K HOBBIM
3aJIaHUsIM, K 3aTPYTHEHUSIM B CBOEH yueOHOM 1eATeTbHOCTH,
¢bukcanys 1 GopMyIHPOBKA 3aTPYAHEHUH, OIIEHKA JAHHOTO YMEHUs
15 Urpa- lu Pemenne yuyeOHO-paKTUUYECKUX U JKUTEHCKUX 3a7ady 1O TeMaM B
COpEBHOBAHUE rpymnmnax, napax, MHIuBuayanbHO. [lapHas u rpynmoBas ¢opmbl
Ne 3 paboThl € YCTAaHOBKOM Ha MaKCHUMAaJbHBIM JIMYHBIA BKJIaJ B
(monBeneHue COBMECTHOM JEeSATETbHOCTH. BbimomHeHue mpaBuia paboThl B
UTOTOB 110 TEMaM) rpyImmax
Y OLICHUBAaHUE JAHHOI'O YMEHUS
16 [Tnockue n lq [IpssmoyronsHuk. KBagpar. I1nomane Pacno3naBanue miaockux M OOBEMHBIX (UTYp B OKpYXKarollem
IIPOCTPAHCTBEHHBI ¢uryp. [IpsmoyronsHbIi mupe. Pa3spesanue, cocraBieHue, nepeceueHue IUIOCKUX (Uryp,
e Gpurypsl napajuieIenuIey IIOCTPOEHNE Ha KIJIETYATOM CETKE, ONpeNesieHne MX IUIOMAIu H

nepuMeTpa, paBeHCTBA W HepaBeHCTBA. OOO03HAUECHHE YIIIOB H
onpejeNieHne WX BHUJOB (TPSAMOM, OCTPBIA, TYHOW) C MOMOILBIO
yrojbHUKa. BbIsiBIIeHHE CBONCTB MNpPSAMOYTrOJbHUKA W KBaJpaTa,
BBIYHCIICHHE WX TUIOMIaAeH 1o ¢opmMynaMm. BerauciaeHue momaaei
COCTaBHBIX TJIOCKHX (UTYp. BBISBICHHE CBOICTB MPSIMOYTOIHLHOTO
napajuiesienunesa u Kyda, mocTpoeHne UX pa3BEPTOK M MOJENCH,
BBIUHCIICHHE 00beMa U TUIOMIA N TTOBEPXHOCTH.
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[Ipumenenne Henu  «aBTOpa» U

yMEHUs

CITOHHMAKIICTO» npu
KOMMYHHKallUU B yqe6H0171 JACATCIIBHOCTH M OLUCHHBAHHUEC JAaHHOI'O

17

Cexkperbl
YKCJIOBOTO Jy4ya

lua

YMHoxxeHnue. KOMIOHEHThl YMHOKEHUS.
[Inomane mpsAMOYyroJIbHUKA.
VYmuoxenne Ha 0 mHa 1

[TprMeHeHMe HarSIIHBIX MO/IEEH YMHOKEHUS B BUJIE YUCIIOBOTIO
nay4a. BelBeieHue yacTHBIX cilydyaeB yMHOeHus ¢ O u 1.
Pacrnio3HaBaHue YeTHBIX U He4eTHBIX uKcen. [IpuMenenue npasuin
poJIell «aBTOpa» U «IIOHUMAIOLLET0» NP KOMMYHHUKAIIUH B
yueOHOI 1esTeNnbHOCTH, (POPMYIHMPOBAHKE BOIIPOCOB HA
MIOHMMAaHHUE U YTOUHEHUE, OLIEHUBAHNUE YMEHUS BECTH
KOMMYHHUKAIUIO

18

Tabmuiet

1lua

Tabnuna ymHoxxenus. Tabnuna
YMHOXKEHHS Ha 2

Amnanu3 TabauIl, TOMCK UHPOPMALIUH, BBISIBICHUE
3aKOHOMEpPHOCTEH U BbIpaxkeHue ux B peun. CocraBieHue
TabJInL.

[TocTaHoBKa ey cBoel yueOHOM eATeIbHOCTH, BBIOOP CPECTB
€€ JIOCTUYKEHUS!, OLIEHUBAHUE IaHHOTO YMEHUS

19

YMHOXEHUE U
JIeJIeHuE

1lua

Henenue. KoMnoHEHTHI JIeJICHUS.
Jenenne c O m 1.
CBs13b MEXKTY YMHOKEHUEM U
JeJICHUEM

BrisiBiieHHE B3aUMOCBS3€H MEXIy YMHOKEHHEM U JIETICHUEM, UX
OyKBEHHas 3aMuch U rpadudeckas MoJeNb (IPSIMOYTOJIBHHUK).
BriBenenne yactHbIx ciayyaeB aeneHus ¢ 0 u 1. PacnosnaBanue
JIEIUTENEN U KPATHBIX.

BrisiBneHne B3auMOCBs3€1 MEXAY KOMIIOHEHTAMU JEHCTBUI

yMHO)KeHI/ISI/ZleJ'IeHI/ISI, HUX TPUMCHCHUC JJI1 CPABHCHHA BBIp&)KCHHfI.

IIocTanoBka 11e1M CBOEH y‘Ie6H0fI ACATCIIBHOCTH, BBI60p CpCACTB
€C NOCTMXKCHUA, OCHUBAHNUEC JAaHHOI'0O YMCHU A

20

[Tepebop
BapHaHTOB

1y

Bunpr nenenust. Tabnuia yMHOKEHUS
Ha 3

[Tepebop BapuaHTOB HAa OCHOBE MPOOHOTO JIEUCTBHUS.
Cuctematnueckuit nepebop BapuaHToB (110 npasuiy). [lepedop
BapHaHTOB C BBEICHUEM orpaHnyeHnid. Dukcanus pe3yabTara
yueOHOI 1eITeNbHOCTH Ha YPOKE, UCIIO0JIb30BaHUE ATAJIOHA JIJIs
000CHOBaHHS MTPABUIHLHOCTH BBIITOJIHEHHS YI€OHOTO 3a/1aHUs U
CaMOOIIEHKa 3TUX YMEHUHN

21

Urpa-
COpPEBHOBaHHE
Ne 4
(moaBeneHue
WUTOTOB I10 TEMaM)

1y

Pemenne yaeOHO-TIPaKTHIECKUX M )KUTEHCKUX 3a7a4 110 TEMaM B
rpynmnax, napax, MHIuBUAyanbHo. [lapHas u rpymnmnoBast OpMbI
paboTHI C YCTAHOBKOW Ha MaKCUMAaJIbHBIHN JIMYHBIN BKIIA]] B
COBMECTHOU JesaTenbHoCTH. [IpruMenenue npaBui padoThI B
IpyIIIe, poJjei «aBTOpa» U «IIOHUMAIOIEr0» TP KOMMYHUKALIHH,
OLICHMBAHUE YMEHUSI BECTU KOMMYHUKALUIO

22

3a1a4n-JIOBYILIKU

1lu

Tabnuia ymuoxxenus Ha 3. Bunpl yrios

Pewrenne 3a1a4d ¢ HENOJIHBIMU U HEKOPPEKTHBIMHU
(dhopMyIMpoBKaMU, 3a/1a4 HA BHUMAaHHUE. Y CTPAaHEHHUE MHUMBIX
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IPOTUBOPEYUI.
[Ipumenenue npasuia «Kak coznatse pabouee HaCTpOEHUE» U
OLICHKA JJAHHOT'O YMEHHUsI

23

VYpaBHeHus

lua

VYpaBuenus. Penienue ypaBHeHUH.
Tabnuna ymHOKeHuUs Ha 4.
[Topsimok ecCTBUM B BBIpAXKEHUAX

Wnmroctpaliyisi B3aMMOCBSI3U MEXK/1y YMHOKEHHUEM U JIEJICHHEM Ha
MOJIEH NPSMOYTOJIbHUKA. VcTioab30BaHUE aITOPUTMA PELLICHUS
MPOCTHIX YPaBHEHUI Ha YMHOXKEHHE U JeJIEHUE Ha OCHOBE ATHX
mozenen. [IpoBepka peuenus. [Ipumenenne anropurma
CaMOIIPOBEPKH I10 MOJPOOHOMY 00pasily, onpeeeHIe MecTa 1
IIPUYMHBI OIIUOKH,

OIICHMBAHKE JAHHOTO YMEHHS

24

Jlornueckue
3a71a4u

1lua

Tabnuna ymMHOXKEHuUs Ha 5.
YBenuuenue (yMEHbIICHHE) B
HECKOJIBKO pa3

TpeHupOBKa MBICIUTEIBHBIX ONlEpalUil, JIOTHYECKOTO
MBIIUICHHUS, OIBIT TOKa3aTeNbHbIX paccyxaenuil. [loctpoenue
MoJiesiel (PUCYHKOB, cXeM, TabmuIl, rpadoB) HECTaHIAPTHBIX
3a1a4. AHanM3 3aja4, BBIIBIKEHUE U 0OOCHOBAHHE THIIOTE3.
[Ipumenenue npasuna «lleneycTpeMiI€HHOCTD B y4eOHOM
JIeATEIbHOCTUY U OLIEHKA CBOEH

1[EJIEYCTPEMIIEHHOCTH B IPOIlecce yUeOHOU JesITeIbHOCTH

25

3agaun Ha
CpaBHCHHE

«HA» U B ...
pas»

1y

Tabnuna ymHOkeHus Ha 6. KpatHoe
CpaBHEHHE

Pemenue 3a1a4 Ha pa3HOCTHOE U KPaTHOE CPaBHEHHE C OMIOPON Ha
CXEMBbI, HarJIsIIHbIe WutocTpauu. OnpeaeneHne cxXoIcTBa U
pasnuuus 3a/1a4 AJaHHoro Buaa. [I[puMenenne npasuia
«lleneycTpeMIICHHOCTb B Y4E€OHOU MEATETLHOCTHY U OIIEHKA
CBOEH 11eTIeyCTPEMIIEHHOCTH BO BpeMs paboThl

26

Kpacora
MaTeMaTUKH

1lua

Tabnuma ymHoxxenus Ha 7, 8, 9.
OxkpyxHOCTb. ThICSIUa

HaGnroneHnue kpacoTel MaTEMaTHUYECKUX OOBEKTOB B
OKpYXKarolleM Mupe (3epKajibHasi CAMMETpHS, IIEPEHOC).
[TocTpoeHne cUMMETpUYHBIX (UTYP, Y30POB U3 OKPYKHOCTEH €
MOMOIIBIO ITUPKYIISL. 3HAKOMCTBO C PSIIOM U CITHPAITBIO
®duboHayuy, HAX0XKJIEHHE UX B OKPY’KAIOIIEM MUpE.
[Tpumenenue npasuiia «JI10003HATENBHOCTD B y4eOHOM
NEeSITeTLHOCTH U OLIEHKA CBOEH JIF0003HATENBHOCTH B y4eOHOU
JIeSITETTHHOCTH

27

Urpa-
COpEBHOBaHHUE
Ne 5
(monBeneHue
UTOTOB [0 TEMaM)

1lua

Pemenue yueOHO-IpaKTHUECKUX U )KUTEHCKHX 3a/1a4 10 TeMam 22—26

B IpyMmnax, napax, uHAUBUAYyanbHO. [lapHas u rpynmnoBas ¢popMbl
paboThI ¢ yCTAaHOBKOM Ha MaKCUMAaJIbHBIN JIMYHBIN BKJIA/ B

COBMECTHOMH JedaTenbHocTu. [IpruMenenue npaBui paboThl B rpymIie,

poJseit
«aBTOpa» M «ITOHUMAIOILIETO)» TP KOMMYHUKALIMH, IPUMEHEHHE
NPpHUEMOB NIOHUMAHUS COGGCGI[HI/IKa 663 CJIOB, OHCHUBAHUC YMCHUA
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BECTU KOMMYHHUKAIMIO (HA OCHOBE IIPUMEHEHUS ITAJIOHOB)

28

YucnoBble
3aKOHOMEPHOCTHU U
pedychl

1lua

O0bpeM. YMHOXeHHE U fejienue Ha 10 u
Ha 100.
CBolicTBa yMHOXKEHUS

BrisiBiIeHUE 3aKOHOMEPHOCTEH B TOCTPOCHUH YHCIIOBBIX PSJIOB,
MIOUCK MPOMYIIEHHBIX yucel. Perenne 4ncinoBeix pedycoB.
Boccranosnenne B 4MCI0BBIX pedycax nudp, 0003HaYCHHBIX
oykBamu. [Ipumenenne npaBuia «CaMOCTOSATENBHOCTD B y4eOHOU
JeATEIILHOCTH» U OL[EHKA CBOCH CaMOCTOSITEIIbHOCTH BO BPEMS
paboThI

29

Bripaxenus

lyg

YMHOXEHHUE U AeIICHUE KPYTJIBIX YUCCII

CocraBiienrne OYKBEHHBIX BBIPOKEHUH K 33]ja4aM C TIOMOIIIbIO
rpaduueckux mozenei. HaxoxneHue 3HaueHUs OYKBEHHOTO
BbIpaxkeHus. [lopsnok aeiicTBuii B BelpaxkeHusix. [I[pumenenue
npaBuiia «CaMOCTOATENIbHOCTh B YU€OHOM ACSITEIBHOCTAY U
OIICHKA CBOEH CaMOCTOSITEIbHOCTH BO BpeMsl paOOThI

30

TexkcToBbIe 3agaun

1lua

YMHOXEHHE U ACJICHUC CYMMBI Ha
YHCIIO.
BuerabinyHOEe yMHOXKEHHE U J€JICHUE.
EnuHunp! 1avHel

[TocTpoenue cxem k cocTaBHBIM 3aa4aM. [locTpoeHne pa3HbIx
Croco0O0B PEIICHMS 3a]]a4 Ha OCHOBE €€ aHaJIN3a, COCTABJICHHE
IJIaHA peleHus 3a1aun. Pemenue 3aaa4 o iaxy,
KOMMEHTHpOBaHue perieHus. CpaBHEHUE TEKCTOBBIX 3a/1a4,
BBISIBJIEHUE CXOJCTBA U pa3nuyuus. [[puMeHeHrne anroputMoB
aHanm3a 00beKTa U CPAaBHEHUS JBYX OOBEKTOB M OICHUBAHUE
JIAaHHBIX YMEHUU

31

Jlenenue c
OCTaTKOM

1lua

Henenue ¢ ocratkom. Onpenenenue
BPEMEHH I10 YacaM.
Mepsl BpeMeHU: CYTKH, Yyac, MUHYTa

CucremaTu3aiys IpueMoB BHETAOJMYHOTO YMHOXKEHHUS U JACTICHUSI.
JleneHue ¢ ocTaTKOM Ha OCHOBE TpadUuecKuX Mojene (Ha
YHICIIOBOM JIy4e, Ha cxeme). JleneHne ¢ ocTaTKOM Ha OCHOBE
BBIYHUCIINTCIIBHOTO aJIFOpI/ITMa. PGHIGHI/IG HpaKTI/ILIGCKI/IX 3a1a4 Ha
neneHue ¢ ocratkoM. [Ipumenenue npaBun LleneycTpemieHHOCTD B
yaeOHOM fesTenbHOCTHY U «CaMOCTOSITEIPHOCTD B Y4EOHOM
JIESITENILHOCTH U OlIEHUBAaHUE TAHHBIX KAYECTB BO BpeMs pabOThI

32

Hepeo
BO3MOKHOCTEH

1y

3amaHue UIsT CMEKAJIUCTBIX

[Ipumenenue nepeBa BO3MOXHOCTEH (rpada) Kak crmocoda
CHUCTEeMaTHUYECKOT0 nepedopa BapuanToB. [I[pumeHeHe npaBul
«lleneycTpeMIICHHOCTh B Y4€OHON  JI€ATEITbHOCTH» U
«CaMOCTOSITENFHOCTD B YU€OHOM NESTEIHOCTH» U OLIEHUBAHUE
JTAHHBIX KA4e€CTB BO BpeMsl pabOThI

33

Urpa-
COpEBHOBaHUE
No 6
(monBeneHue
UTOTOB I10 TEMaM)

1lua

Permenne yueOHO-TPaKTHUECKHUX U JKUTEHCKUX 3a/1a4 10 TEMaM B
rpynnax, napax, MHIuBuAyanbHo. [lapHas u rpynmnoBast GopMbl
paboThl, hUKcalKs MOIOKUTETHHBIX KA4eCTB YYACTHUKOB
KOMaH/Ibl

C YCTAaHOBKOM HAa MAKCHUMAaJIbHbIN BKJIaJ KaKJI0TO B
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COBMECTHOM AeATeNbHOCTU. [IpuMeHenne npasui
KOMMYHHKAIIUH NIPU TPYIIIOBOM  pabote
34 [TonBenenune lu [IpencraBienue «i0OUMBIX» 3a/1a4 10 BceM TemaM. CocTaBieHHe
HUTOTOB rojia cOopHUKa «JTFOOMMBIX» 3aj1a4 3a 2 kinacc. Pabora B rpynmnax, mapax;
TeaTpain3anus.
CucremaTu3zanus CBOMX JOCTH)KEHUMN, BBISIBIEHUE CBOUX
3aTpyJHEHUI, IJIaHUPOBAHUE CIIOCOOOB X MPEOJO0TCHHUS
3 kiace
(1 4 B memero, Bcero 34 1)
Ne Tema KoJInuec | YueOHoe coleprkaHue XapakTepucTHKA AeATeJTbHOCTH 00y4a0IIHXCS.
3aHATHSA | 3aHATHS TBO MeTtoabl 1 (popMBbI OPraHu3anMU 00y4eHHUs
4acoB
1 MHoOXxecTBO U lu MHoxecTBO U ero aneMeHTsl. CriocoObl | 3aJjaHHe MHOXKECTBAa MEPEeUYMCICHHEM DJJIEMEHTOB M CBOICTBOM,
€r0 DJIEMEHTBI 3a/1aHUs] MHOKeCTB. PaBHbIE 3aMMch ¢ MOMOIIBI0 (UTYPHBIX CKOOOK. OmnpeeneHne OTHOIIEHUN
MHOXkecTBa. [Iycroe MHOXECTBO. IIPUHAJICKHOCTH DJIEMEHTAa MHOKECTBY. Y CTAHOBJICHHE PaBEHCTBA
U HEpPAaBEHCTBA MHOXECTB, KOJMYECTBA HJIEMEHTOB MHOXECTBA,
UCIIOJIb30BAaHUE 3HAKA JJI 3aIIUCU IIyCTOrO MHOYKECTBA.
[Ipumenenue mnpaBui, QGopMUpPYIOLIIMX Bepy B cebds B y4ueOHOH
JESITEIBHOCTH, U OLIEHKA JAHHOI'O YMEHHUS
2 ITonMHOXKECTBO 14 3aga4yu Ha IPUBEICHUE K €IMHULIE Onpenenenre OTHOMIEHUN BKIFOYEHHUSI OJHOTO MHOKECTBA B JIPYTOe
(TTOAMHOKECTBA 3aJaHHOTO MHOXKECTBA),. Y CTAHOBJICHUE PAaBEHCTBA
U HEpPAaBEHCTBA MHOXECTB, KOJMYECTBA HJIEMEHTOB MHOXECTBA,
HCIIOIb30BAHUE 3HAKA JUIS 3aIIMCH ITyCTOIO MHOYKECTBA.
[Ipumenenue mnpaBui, (GOpMUPYIOUIMX Bepy B ceOsd B ydueOHOH
JESITEIbHOCTH, U OLIEHKA JAHHOI'O YMEHHUS
3 Ilepeceuenue lq OOpatHble 3a/1a4M Ha IpUBEICHKE K | BrimonHenue omnepanuii nepeceyeHuss MHOXeCTB, MccnenoBanue
MHOXECTB CBOMCTB IIEPECEUCHUs] MHOXKECTB, UX 3allUCh HA MaT€MAaTHYECKOM

A3bIKe. YCTAHOBJIEHHME AaHAJIOTUM C IEPEMECTUTENIbHBIM U
coYeTaTeIbHBIM CBOMCTBAMHU CIIOKCHUS U YMHOXKCHUA.
[Ipumenenne  mpaBmin  «lleneycrpemieHHocth B ydeOHOM
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JACATCIIBHOCTHU» U «CaMOCTOSITEIIFHOCTh B yqe6H0131 JACATCIIBHOCTI)
1 OHCHHMBAHWEC JaHHBIX KAaU4C€CTB BO BPEMA pa6OTBI

O6benuHeHne 1y YMHOKEHHUE Yncen B CTOJIOUK UccnenoBanne cBOWCTB OOBEAMHEHHMS MHOXKECTB, MX 3allHMCh Ha
MHOKECTB MaTeMaTH4YECKOM S3BIKE. YcraHoBneHue aHaJIOruu c
NEPEMECTUTENIBHBIM M COYETATEIbHbIM CBOMCTBAMHU CJOKEHUS U
yMHOKEHMs. [IpuMeHeHne mpocTedmnx NpUEMOB Pa3BUTHUS CBOEH
NaMsATH U OLIEHUBAHKE JAHHOTO YMEHUS
Knaccudukanums lyu Kak oy Hay4ymimich CUUTATh PazOuenne MHOXKECTBAa Ha YacTH IO CBOMCTBY (kiaccuukanms),
BBISIBJICHUE <JIMIIHUX» JJIEMEHTOB MHOXKECTBA IO KaKOMY-JIHOO0
CBOMCTBY. AHaJIOTUsI MEXIYy OObEIUHEHHEM 4YacTell MHOXKECTBA U
CJIO’KEHHUEM KOJIMYECTBA JIEMEHTOB B 3THX YaCTSX.
Boinonnenue npoekTHbIX paboT no teme «Kak mroaum HaydMIuch
cuntath» («llepBble umcna u 1UPb», «CUCTEMBI CUUCICHUS,
«OTKpbITHE HYJIA», «BECKOHEYHOCTh HATYpaJIbHBIX YHCEI» U Ap.)
Urpa- lyu Pemenne y4eOHO-PAaKTUYECKUX M JKUTEHCKUX 3a7ad MO TemMaM B
COpEBHOBaHUE rpynnax, mnapax, uHauBuayaibHo. [lapHas u rpynmoBas (opMbl
Nel paboThl C YCTaHOBKOM Ha MaKCUMalbHbIM JIMYHBIM BKJIad B
(moxgBenexnue COBMECTHOMH J1eATeIbHOCTHU. BhInonHenne npaBui paboThl B rpyIinax
UTOTOB II0 Y OLICHUBAHUE JAaHHOTO YMEHUs
TEMam)
Pumckue lu Hymepanus MHOrO3Ha4HBIX YHCEI. 3anuch HaTypaJIbHBIX YHCENl PUMCKUMHU IU(ppPaMu, NMEepeBOJ 3alucu
uudper. CpaBHeHue HaTypaibHBIX yucesn. CymMMa | U3 oOIienpuHsaTON (apabCckoil) CUCTeMBI B PUMCKYIO, U HA000pOT.
Crapunsble pa3psAHbIX CIaraeMblxX Pemenne «cTapuHHBIX» JIOTMUECKUX 3a/lad Ha OCHOBE IOCTPOECHUS
3a7a4u rpaduyecKkux MOJIEIIEH. [IpumeHenne IpaBuIa
«CaMOCTOSTENFHOCTh B YU€OHOH J1eATEIbHOCTUY U OLIEHKA CBOCH
CaMOCTOSITEIbHOCTH BO BpeMsl pabOThI
HatypanbHble lu CrnoxeHue ¥ BBIYMTAHUE MHOTO3HAYHbIX | UTeHMe, 3amuch W CpaBHEHHME HATypaJbHBIX  YHCEN, MX
B (e yncel. [IpeoObpazoBanue eNuHUIl cueTa. | NPEACTaBI€HWE B  BHUJAE CYMMbl  pas3psAAHBIX  CJIaracMbIX.
CBolicTBa AelcTBUM ¢ MHOTO3HauHbIMU | IIpencraBiieHne HaTypaslbHBIX UYMCEN B pa3HbIX €IMHUIAX CUETA.
YyHCIIaMu CnoxxeHue W BBIUMTAHUE HATypalbHBIX uyHcen. Duxcanus
MHIUBUAYAIBHBIX 3aTPYAHEHUN NPU PELIEHUM 3a7ad, ONpEIcIICHUE
VX MECTa ¥ PUYMHBI; OLICHKA JAHHBIX YMEHUI
CaoiicTBa lu Ymuoxenue Ha 10, 100, 1000. AKTyanuzanus CBOWCTB apuMETUYECKUX  JCUCTBHUI u
JEUCTBUH C YMHOKEHUE KPYIJIBIX YUCET B3aUMOCBS3EH UX KOMIIOHEHTOB. YTIPOILCHUE BBIYMCIEHUNA U MTOUCK
MHOTO3HAYHBIM peleHuit ¢ TIOMOIIBIO CBOWCTB apU(PMETUUYECKUX JCHCTBUHU.
Y YHCIaMH CpaBHEHHE YHMCIOBBIX M OYKBEHHBIX BBIDOKECHHH Ha OCHOBE
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B3aUMOCBA3EH MEX1Y KOMIIOHEHTaMH JIEHCTBUM.
@ukcanus MHIAWBHLYAIbHBIX 3aTPYAHEHMHM IIPU DPEIICHUU 3a7ad,
OIIpEJIEJICHUE UX MECTA U IPUYMHBI; OLIEHKA JTaHHBIX YMEHUU

10 YucaoBwie 1y Henenue na 10, 100, 1000, ... . Tlonck YHCIOBBIX 3aKOHOMEPHOCTEH, BOCCTAHOBJICHHUE
3aKOHOMEPHOCT Jenenue Kpyriblx 4uces MIPOMYIIEHHBIX U B MPUMEPaAX, MOUCK 33 [yMAHHOTO YHCJIA.
u CocraBieHue IJlaHA MPEOJOJCHUS 3aTPyJHEHUS IPU PEIICHUU
3a/1a4 ¥ OIICHKA JJAHHOTO YMEHHUS
11 N3mepenue lu Enunune! niousasl. EquHUIb Maccsl [Ipumenenue oO0IIero NpUHIMIA W3MEPEHHUS BEJIMYMH (BBIOpATh
BEJIMYUH MEpPKY M y3HaTh, CKOJBKO pa3 OHA COJEPKHUTCS B H3MEPIEMO
BenuunHe). Cucrematuzanus TaOIMI TPeoOpa3oOBaHUs €IUHUIL
JUTMHBI, MacChl, TUIOIIAA, 00beMa, aHAJIOTHUS C TPeoOpa3oBaHUEM
eaunull cyeta. CpaBHEHHE, CIIO)KEHHE W BbIUUTAHUE BEIMYHUH.
CocraBneHue TUTaHA TIPEOJIOJICHHUS 3aTPYAHEHUS TIPU PEIICHUH
3a/1a4 U OIICHKA IaHHOTO YMEHUS
12 Urpa- lyu Pemenne yyeOHO-paKTUUECKUX U KUTEHCKUX 3aJad MO TeMaM B
COpPEBHOBAHHE rpynnax, mnapax, uHauBuayanbHo. [lapHas u rpymnmoBas (hopMbl
Ne 2 paboThl C YCTaHOBKOM Ha MAaKCHUMAaJbHbBI JIMYHBIM BKJIaJ B
(monBeneHue COBMECTHOH nesiTeNbHOCTH. [IpuMenenue mpaBuil paboThl B TPYIIIIE,
WUTOTOB IO ponen
TEeMaMm) «aBTOpa» M «IIOHUMAIOIIETO» MNP KOMMYHHUKAIIMHM, MPUMEHEHHE
MpUEeMOB TTOHMUMaHUs cobecenHruka 0e3 CIIOB, OIICHUBAHWE YMECHHS
BECTH KOMMYHHUKAIUIO
13 [Tepebop lu YMHOXEHHEe Ha 0JTHO3HAYHOE YHCIIO. [lepeGop  BapmaHTOB Ha  OCHOBE  MPOOHOTO  JICUCTBHS.
BAPUAHTOB YMHOXEHUE KPYTIIbIX YUCE. Cucrematndecknii mepebop BapuaHToB (mo mpasuiy). [lepebop
Haxosxenue uucen 1mo ux cyMMe u BApUAHTOB C BBEJICHUEM OTPAHHYCHUM.
pa3HOCTH [IpuMeHeHne anropuT™Ma CpaBHEHHUS U CAMOOLIEHKA JaHHOTO YMEHHUS
14 [1nockue u lu [enenune Ha OJHO3HAYHOE YKCIIO PacrioznaBaHne © TOCTPOEGHHWE TeOMETPUYEeCKHX GUTryp Ha
MIPOCTPAHCTBE MJIOCKOCTH. Pa3spe3aHue, coCcTaBlIeHHE, MTOCTPOCHUE CUMMETPUYHBIX
HHBIE ¢buryp.
T€OMETPUYECK Brruucnenue miuomanyd ¥ mepuMerpa MpsSMOYTOJIbHUKA, KBaapara,
ue Gurypsl (Guryp, COCTaBICHHBIX W3 MPSIMOYTOJILHUKOB M  KBajpaToB.

HccnenoBanue IIuMHBI OTpE3Ka U JJIMHBI JIOMAHOM, COEIMHSIONMICH
KOHIIBI 3TOTO OTpE3Ka.
[IpuMeHeHne anropuT™Ma CpaBHEHHUS U CAMOOIICHKA JaHHOTO YMEHHS
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15 TaOnuis! lu [enenue kpyrisIx yucel. Jlenenue Hcnonp3oBanue npu paboTe ¢ TabIMIaMi TEPMUHOB
KPYIJIBIX YHCEIl C OCTATKOM «CTpoKay, «ctonberny. Ilomck 3akoHOMepHOCTeM B TabnMLAX,
JIOTUYECKHE PACCYKIACHHUS.
W3pneuenne undopmanuu u3 tabmuy. CocraBieHue TadIuL Ha
OCHOBE 3aJ]aHHBIX CBOMCTB OOBEKTOB TAOJMIIBI, BBIYMCIUTEIBHBIX
QJITOPUTMOB.
[Ipumenenne anroputMa OOOOIIEHUS W CaMOOIICHKA JAaHHOTO
YMEHUS
16 3amaun- lu [Tepememnienue Guryp Ha TUIOCKOCTH. PazranpiBanne «MaremMaTH4ecKux (POKYCOB», OCHOBAaHHBIX Ha
LIYTKHU U CuMMeTpusi OTHOCUTEIBHO IPSMOH. cBoiicTBax uucen. PerieHue 4MciIoOBBIX peOycoB U KPOCCBOPIOB.
MaTemMaTHue Cummertpust Guryps BoccranoBnenne B 4HCIOBBIX pedycax 1udp, 0003HAUCHHBIX
CKHUE UIPBI OyKBamu.
Pemenue 3aza4 C HEIOJHBIMU u HEKOPPEKTHBIMU
(dbopMyIMpOBKaMM, 3aJad Ha BHHUMAaHHE. YCTpaHEHHME MHHMMBIX
IIPOTUBOPEYUI.
[IpumeHeHnue Merona MOAETUPOBAHMS M CaMOOLIEHKAa JaHHOTO
YMEHHUS
17 Urpa- ly Pemienne y4yeOHO-IPAKTUYECKUX M KUTEHCKUX 3a/ad M0 TeMaM B
COpPEBHOBaHME rpynnax, napax, iHIUBUAYaJIbHO.
Ne 3 [Tpumenenue npaBui paboThI B IpymIie, pojei
(moxBenenue «aBTOpa» M «IOHHMMAIOLIEro» IMPH KOMMYHHUKAIIUH, MPUMEHEHUE
UTOTOB 110 IIPUEMOB NOHMMaHMs coOeceHHKa Oe3 CJIOB, OLEHUBAHUE YMEHHUs
TeMam) BECTU KOMMYHHUKAIIUIO
18 Jlornueckue lu Meps! Bpemenu. Kanennaps. Tabnuna TpeHnpoBKa MBICIMTEIBHBIX OINEPALMH, JOTMYECKOTO MBILIUICHHUS,
3a1a4n Mep BPEMEHU. ONBIT  JOKa3aTeNbHbIX paccyxkneHud. Iloctpoenune mogaenei
Mepsl BpeMeHHU: 4ac, MUHYTa, CEKyHAa | (PUCYHKOB, cxeM, Tabiuil, rpadoB) HECTAHIAPTHBIX 33/a4. AHAIN3
3a/1a4, BBIBIDKEHNE U 00OCHOBAaHUE TUIOTE3.
[Ipumenenne MeTona MOJENMPOBAHMS M CaMOOLEHKAa JAaHHOTO
YMEHHUS
19 N3mepenue lu Yacsl. [IpeobpazoBanue eAMHUL] [Ipumenenne 3HaHMH O KaleHAape MiIsd peleHus  3ajad.
BpEMEHU BpPEMEHHU CucremaTuzaiuss COOTHOIIEHHUH MEXIy €IMHULAMH BpEMEHHU.

CpaBHEHHE, CJIOXCHHE ¥  BBIYMTAHUC  CIAMHUI[  BPEMCHH.
[IpuMeHeHHe TPUEMOB OPATOPCKOTO MCKYCCTBA W CaMOOIICHKA
JaHHOT'O YMCHUA
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20

IlepemenHas

IlepemenHas. Beipaxkenue ¢
MepEMEHHOMN

CocraBieHne U CpaBHEHUE BBIPAKEHUN C MepeMeHHON (OyKBEHHBIX
BBIPa)KEHUIT), ONpe/ielieHne BO3MOKHBIX 3HAaYEHUH BXOJSIIUX B HUX
OykB. Haxoxnenue 3HayeHMHd OYKBEHHBIX BBIPOKEHUH JUIs
3aJaHHbIX 3Ha4eHUH OyKB. YNpOIIEHHE BBIPAXKEHUH Ha OCHOBE
CBOWCTB  apumermueckux xgedcTBuil. I[Ilpumenenme wmerona
HaOJII0/IEHUS U CAaMOOLIEHKA JaHHOIO YMEHUS

21

Bricka3siBaHu
e

Bepno u HeBepHO. Bricka3piBaHus.
PaBeHCTBO 1 HEPABEHCTBO

Pacno3naBanue BBICKB.?;BIBB,HHIZ, OonpeaAcCICHUEC HX HCTHUHHOCTU U
JIO)KHOCTH. Pacrio3HaBaHne W 4YTCHHUE PaBEHCTB MW HCPaBCHCTB,
OIpCACIICHUC MX MCTHHHOCTHU M JIO)KHOCTHU B ClIydasx, KOorga OHH
SIBJISIFOTCS BBICKA3BIBAHUSAMMU,; JIOTUYCCKUEC PACCYIKIACHUS.
HpI/IMCHCHI/Ie METOJa H8,6JHOI[€HI/I$I M CaAMOOIICHKA JaHHOI'0O YMCHU

22

YpaBHeHuE

lyg

YpaBHeHUs. YTIPOILICHUE 3aITUCH
ypaBHeHu. CocTaBHBIC ypPaBHEHUS

IToctpoenue rpapuueckux Mojienell MpoCThIX ypaBHEHHUH (OTpe3KH,
OPSIMOYTOJIBHUKH ).

Pemienue ypaBHEHMI MO adroOpuTMy U KOMMEHTHPOBAHUE PELLCHMS:
a) aCCOIMAaTUBHBIM CIIOCOOOM (C OTMOpoii Ha rpadUvecKue MOJICIH);
0) 110 KOMIIOHEHTaM JIeiiCTBUIA. BpInoHEeHe TPOBEPKU PELICHHUS.
CucremaTuzanusi pelieHus MPOCThIX ypaBHEHHH. Pemenue,
KOMMEHTHPOBAHUE, IPOBEPKA PEILIEHUS COCTABHBIX YPABHEHHUH.
[Ipumenenne MeTo1a HaOJIIOJEHUS M CAaMOOLIEHKA JAHHOTO YMEHHUSI

23

Dopmybl

1lua

®opmyinel. Dopmya oobema,
IUIONIA/IU, IEPUMETPA

[IpencraBnennie o ¢dopmyne kak 0000meHHOM (OYKBEHHOM)
PaBEHCTBE, OIMMCHIBAIONIEM B3aUMOCBSI3W MEXKIY BEIMYUHAMHU U
BEPHOM TIpU BCeX 3HaueHUsX OykB. DBriBeneHMe Ha OCHOBE
HaKOIUICHHOTO  oOmbiTa  (QopMya  mepuMeTpa W IUIONIAJIH
npsiMoyronbHuka (kBagpara).llpumenenue maHHBIX (QopMmyn mpu
pemreHnn 3amav. [IpuMeHeHWe TIpaBWJI BEACHHS JUalora H
CaMOOIICHKA JJAHHOTO YMEHUs

24

dopmyna
JCJICHUS C
OCTaTKOM

1lua

d)opMlea ACJICHUA C OCTATKOM

ITocTpoeHne Mozenel 1eneHus ¢ OCTaTKOM Ha YHUCIIOBOM JIyde.
BoiBenenue ¢opMynbl AefleHUs ¢ OCTaTKOM, NMPUMEHEHHE JaHHOMN
dopmynbl mpu pemieHHM 3amad. [IpuMeHeHHe NpaBuil BeACHUS
JMAJIOTa U CAMOOIICHKA TaHHOTO YMEHUS

25

Urpa-
COpPCBHOBAHHE
Ne 4
(monBeneHue
HUTOTOB 110
TEMaM)

1lua

110 TEMaM B IpyImmnax, rnapax, MHaAMBuaAyainsHo. [lapHas u rpymnmnosas
(hopmBI paboOTHI ¢ YCTAHOBKOM HAa MaKCHUMAJIbHBIA JIMYHBIN BKJIA] B
COBMECTHOM JEATEIbHOCTH.

Boinonnenue npaBui paboThl B TpyIax, MpaBuil BeIeHUs AUaora
U OLICHMBAaHUE YMEHUS BBICTpAWBaTh KOMMYHHUKaIUi0. PemieHue
y4eOHO-TIPAKTUUECKHX U JKUTEHCKUX 3a7a4
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26

dopmyia
yTH

Cxopoctb. Bpems. Paccrosinue.
®opmyina nytu. Dopmyiibl
3aBUCUMOCTEN MEXIy BEJIMYMHAMU

IMoctpoenne rpadpuyeckux Mojeneil ABMKEHHUS HA YHUCIOBOM JydYe.
Ha ocHoBe naHHBIX MoJeneil BbiBeneHHe (HopMyiibl MyTH U GopMy
3aBUCHUMOCTEN MEXKIY CKOPOCThIO, BPDEMEHEM U PACCTOSIHUEM.
[IpuMeHeHne mnpaBuila CaMOCTOSITEIBHOIO 3aKpEIUIEHUs HOBOTO
crioco0a IEHCTBUN M CaMOOIICHKA JAHHOTO YMEHUs

27

3amaun Ha
IBIOKEHUE

1lua

3amaun Ha OBIDKEHHUE. Y MHOKEHUE
Ha JBY3HAYHOE YHCIIO

Pemenune cocTtaBHBIX 3aJay Ha JBHXKEHHE C HCIOJb30BaHUEM
(opMyJIBI TyTH Ha OCHOBE IMOCTPOEHUS MOJICNIEH 3a/1a4 Ha OTPe3Kax
u B Tabmuuax. [IpumeHenue anroputmMa  CaMOIPOBEPKH,
OTpeJieJICHUe MECTa W TMPUYUHBI OIMMOKH TPU CaMOCTOSTEIHHOM
paboTe ¢ U3BECTHBIM CITOCOOOM JIEHCTBUM, CAMOOIIEHKAa  JaHHOTO
YMEHUS

28

3agaun Ha
CTOMMOCTH

lyg

CDOpMy.]'Ia CTOUMOCTHU. 3aﬂaqn Ha
CTOMMOCTS.

YMHOXEHUE KpYIIbIX MHOT'O3HAYHBIX
YHUCCJI

BriBenenne Gopmynbsl cTOUMOCTH U (DOPMYIT 3aBUCUMOCTEH MEXKIY
CTOMMOCTBIO, LIEHON 1 KOJIMYECTBOM TOBAp.

Pemenne 3amau Ha CTOMMOCTH Ha OCHOBE IIOCTPOCHHUS MOJeNen
3a/1a4 Ha OTpe3Kax U B TaOIUIaX.

Oukcanusi pesynbrata y4eOHOM JESITeNbHOCTH Ha 3aHATHUH,
000CHOBaHKE MPaBUJIBHOCTH €0 BBINOJIHEHUSI U €r0 CaMOOILIEHKA C
OIIOpPOM Ha KPUTEPUHU

29

3agaun Ha
paborty.
dopmyina
MIPOU3BEICHUSA

1y

®opmyna paboTel. 3a1auu Ha padoTy.
dopmyiia npou3BeACHUS

BoiBenenune ¢opmynsl paboTbl U (HOpMYNT 3aBHCHUMOCTEH MEXAY
00bEMOM  BBINOJIHEHHONH  paboThl, MPOU3BOJIUTENBHOCTBIO U
BPEMEHEM.

Perienue cocTaBHbBIX 33/1a4 Ha paboOTy ¢ UCMOJIB30BaHUEM (HOPMYJIBI
paboThl Ha OCHOBE IMOCTPOEHUS MOJENEH 3ajady Ha OTpe3Kax U B
tabmunax. I[IpuMeHeHHe CceKpeToB NOHMMaHHWs TIpH padoTe ¢
TEKCTOBOU 3a1aueil

30

3amaun

3amaun HaA ABMKEHUE. 3a/1a4u Ha
paboty 3aaun Ha CTOUMOCTb.

PeH_IeHI/IC COCTAaBHBIX 3aJa4 Ha ABUXCEHUHUEC C MHCIIOJIBb30BAHHUEM
(hopMyIIbI TyTH HA OCHOBE TIOCTPOSHUS MOJIeNIe 3a/1ay Ha OTpe3Kax
nu B Tabnumax. IlpumMeHeHwme anropuTMa  CaMOIIPOBEPKH,
ompejieNieHue MecTa W TMPUYHMHBI OIMUOKU TMPU CaMOCTOSTEIBHON
paboTe C M3BECTHBIM CIOCOOOM JEHCTBUM, CAMOOIIEHKA JaHHOTO
YMEHHUS

31

BJINLTypHUpSI

1y

YMHOXEHIE MHOTO3HAYHBIX YHCEI.
Croi0uaThie U TUHEHHBIC AuarpaMmbl

Cucremaruzamusi CHocoOOB peIIeHWs 3aJad Ha B3aHMMOCBS3b
«4acTh—1I€TI0e», PA3HOCTHOE U KpaTHOE CpaBHEHHE, MPUBEACHUE K 1,
HaXOXKJCHHE YMCENl TI0 MX CyMME W Pa3HOCTH, 3a1ad Ha (hopmymy
npousBereHus. Pemenue 3amay B 1-3 geiicTBusi ¢ OyKBEHHBIMU
JAHHBIMH M WX pa30op C omopod Ha Tpaduueckue MOACIH |

(hopMyIIBI.

42



[IpumeneHue mnpocTeHIIMX MPUEMOB IOTALIEHUS HETaTUBHBIX
sMolMi Tpu paboTe Haja CIOXKHBIM 3aJaHueM, padoTe B TpyIIIe,
rape ¥ caMOOLIEHKa JaHHOI'O YMEHHUS

32 Urpa- Pemienne yueOHO-IPaKTHUECKUX M KUTEHCKUX 3aJad IO TeMaM B
COpPEBHOBAaHME rpynnax, rnapax, WHAMBHUIyanbHO. lIpuMeHeHue npaBui JpyKHOU
Ne 5 paloThI B rpyIe, NpaBul BEACHUs AUAJI0ra U OLCHUBAHUE YMEHMUS
(noxgBeneHue BBICTPAauBaTh KOMMYHHUKAIMIO (Ha OCHOBE IPUMEHEHUS ATAJIOHOB)
UTOI'OB 110
TEMaMm)
33 ITonBenenue IIpoexTHast rpynmoBas paboTa IO COCTaBJIEHHUIO COOpPHHMKaA
UTOTOB rojia «JTIIOOMMBIX» 3a/1a4 3a 3 KJiacc.
IIpencraBnenue «ioOUMBIX» 3agad Mo BceM TemaMm. Pabora B
rpynnax, napax; Tearpaau3anus.
Cucremaruzanusi  CBOUX  JIOCTWIKGHUHM,  BBIABICHME  CBOMX
3aTpyJHEHUH, IJIaHUPOBAHUE CIIOCOOOB MX IPEOOTICHUS
34 Pe3epBHbIii
YPOK
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4 giaace

(1 u B Hepmemo, Beero 34 )

Ne Tema KOJInYec YuebHoe conepxanue XapakTepuCTHKA 1eSITeJILHOCTH 00y4aroluXcsi.
3aHATUS | 3AHATHA TBO Metoabl 1 (opMbl OPraHU3aALUH 00yYEeHHUS
4acoB
1 TecroBbie ly CriocoOsl peleHust TEKCTOBBIX 3314 YTOYHEHHE TOHATUH «IOPOCTOW» W  «COCTAaBHOW» TEKCTOBOM 3a/JauH.
3a7a4u Boigenenue 4 KiIro4eBBIX THUIIOB MPOCTHIX 3a]ad, MPEACTAaBICHHE COCTaBHOU
3a/1a4M KaK LEMOYKH MPOCTHIX.
[IpuMeHeHue 3TanoB peuieHUs] TEKCTOBOW 3a7aud, BBIIOJIHEHHE €€ aHaju3a,
MOCTpOCHUE Mojenel (cxema, TabnMIlA, PHUCYHOK), MPOBEpKAa pEIIECHUS C
WCIIOJIb30BAHUEM «IETEKTOPA OIIMOOK.
[locraHoBKka 1enM W COCTaBIEHHE MapIipyTa CcaMOpa3BUTHs B oOjactu
ocBoeHusi MateMaTHku. [Ipumenenue mpasmii, (GOpPMHUPYIOIIMX Bepy B ceOs Ha
3aHATHUAX MaTEeMaTUKU
2 Hepasenctaa ly Pemenue HepaBencTBa. MHOXKeECTBO Brimonnenue 3aganuii, TpeOyIOUIMX 3aMCH CTPOTOTr0 H/UIH HECTPOTOTrO
pelieHui. HEPAaBEHCTBA U HEPABEHCTB, UMEIOIINX MHOXKECTBO petieHuid. [Ipumenenune
3Haku > U <. JIBoliHOE€ HEPaBEHCTBO npaBui, GOPMHUPYIOLINX BEPY B ceOs HA 3aHATUSX MATEMAaTHKH
3 BJINLTypHUpSI ly Onenka cymmbl. OLieHKa pa3HOCTH. CocraBneHne OyKBEHHBIX BBIPAKEHHI K TEKCTOBBIM 3a/1a4aM B 1-3
Onenka npousBeaenus. OIeHKa YacTHOTO | JACUCTBHSI HA OCHOBE MOCTPOEHUs rpauuecKux Mojiesnell 1 Tabuil.
[TpuMeHeHre NPOCTEHIINX TPUEMOB CAMOMOTHBHPOBAHUS K Y4€OHOM
JeSITENIbHOCTH
4 Onenka u 19 [Tpukuaka pesynpraToB apupmeTnueckux | Pemenue 3amad, TpeOyrOMNUX OEHKA CYMMBI, Pa3HOCTH,
HpUKUIKA JEUCTBHN. IIPOU3BEICHUS WIN YaCTHOTO. l[puMeHeHne NpoCTENINX IPUEMOB
(pe3ynpTaToB Jenenue ¢ 0JHO3HAYHBIM YaCTHBIM CaMOMOTHBUPOBAHUS K yUeOHOHN NEATEITHHOCTH
apuMeTHnIecKux
JIEHCTBHIN)
5 Maremaruueckue J [enenuie Ha IBy3HaYHOE YHUCJIO. HccnenoBanue cBOMCTB uucell, GUryp, BbISIBICHUE 3aBUCUMOCTEH.
UCCJIETOBAHMS BoiaBrkeHue TUIoTessbl, €€ MpoBepKa AJisi KOHKPETHBIX 3HAYSHHH YHCel,

(bopMynupoBaHuE BBIBOA.
[IpumeHneHne anropuTMa caMOCTOSATENBHON paboThl ¢ M00bIM 3aganueM «Kak
CaMOCTOSITEJILHO BBIIIOJIHUTD 33JIaHUE» U CAMOOLICHKA JAHHOI'O YMEHUS
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6 Urpa- lu Pemenne yueOHO-TIPaKTUYECKUX U KUTEUCKHX 3a7a4 1o Temam 1-5 B
COpEBHOBaHUE rpynmnax, napax, MHIuBUAyalbHO.
No 1 [Tapnast u rpynmnoBasi GopMbl pabOTHI C YCTAaHOBKOW HAa MaKCUMAaJIbHBIH
(momBeneHue JIMYHBINA BKJIaJ B COBMECTHOM
UTOTOB I10 nesitenbHOCTU. [IpuMeneHne npaBuil paboThl B TPYIIIE, POJICH «aBTOpa» U
TEMaMm) «IIOHUMAIOIIET0» P KOMMYHHUKALIMU U OLICHUBaHUE YMEHHS BECTU
KOMMYHHUKALHIO
7 W3 ncropun lg Onenka riomaau GUrypsl. Oco3Hanue MoTpeOHOCTH PaCUIMPEHHS MOHATHS YHCia Yepe3 MOHNMaHue
npobeit [TpubnmxeHHOE BBIYMCICHNE TUIOMIAIeH. | HEeAOCTAaTOYHOCTH HATYpaIbHBIX YUCEI JAJI MPAKTHYECKUX U3MEPEHUH.
N3mepenus u apobu. M3 ucropun npodeit | Perienue 3amad Ha 1014 U IpoOU HA OCHOBE IOCTPOSHUS IpadUueCcCKuX U
npeaMeTHbIX Mojenei. [IpuMeneHne aropurma caMoCTOATEIbHOW paboThI C
mo0bIM 3aaHreM «Kak caMOCTOSTENIbHO BBITIOIHUTH 33/1aHNE» U CAaMOOIICHKA
JTAHHOTO YMEHUsI
8 Jlornueckue ly Jomu. CpaBHeHue nonei TpeHupoBKa MBICIIUTENBHBIX ONEPALHii, JOTMYECKOT0 MBILIUIEHUS, OIBIT
3a1a4u JIOKa3aTeNIbHBIX PAaCCyKACHHUMN.
AHanu3 HecTaHIAPTHBIX 337134, IOCTPOCHHUE UX MOJEINIEeH, COCTaBIEHUE U
peanu3anys wiaHa pereHusl.
[IposiBneHune yBa>keHUs U TEPIMMOCTH K IPYTUM YYACTHUKAM MApHOW WU
TPYyNIoOBOi paboOTHl M CAMOOIICHKA TAHHOTO YMEHUS
9 Jommn. lu Haxoxxnenue nonau yucia. [ToHnmMaHue 1071 KaK OJIHOM U3 HECKOJBKHUX PABHBIX YAaCTEH 11€J10i e ITMHUILIBI
3aa4yu Ha A0JIH Haxosxenue umcia o ero josie cyeTa WM U3MEPEHHUS.
N3o06paxenue noneit Ha ynciaoBoM styde. CpaBHeHue noei. Peenue 3anau
Ha HaXOXKJEHUE JI0JIeH.
[IposiBneHune yBaxKeHUs U TEPIIUMOCTHU K APYTUM yYaCTHUKAM MApHOU MM
IpyNInoBoil paboThl U CAMOOLIEHKA JAHHOI'O YMEHHUs
10 Hpobu lg Hpobu. CpaBuenue apobdeit Yrenue, 3anmch, CpaBHEHUE APoOeH (C 0OIMHAKOBBIMU 3HAMEHATEIISIMH,
OJIMHAKOBBIMH YHCIUTENISIMU ) Ha OCHOBE MCTOJIB30BAHMS B KAYECTBE MOJIETIEH
reoMerprdeckux uryp. [[pumeHeHre MpoCcTeHIMX MpaBuil COTPYIHUIECTBA B
y4e0HOM JesITEeTbHOCTH U CAMOOIICHKA TAHHOTO YMEHUS
11 YacTu uncna ly Haxoxnenue yactu uncna. Haxoxnenue | IIpumeHeHue npaBuil pelieHys 3aa4 Ha YaCTH K COTBIM JOJISM
YHCIIa M0 €ro 4YacTh (mporeHTam).
[IpumeHeHre npaBuUi MOMCKa HEOOXOAMMOM MHPOPMALIMK U CAMOOLIEHKA
JTAHHOT'O YMEHUs (Ha OCHOBE MPUMEHEHHS ITAJIOHA
12 Hrpa- lyu Pemenne y4eOHO-TPaKTUUECKUX M JKUTEHCKMX 3a7ad MO TeMaM B rpymnmnax,
COpPEBHOBAaHHE napax, HHIUBUAYaJIbHO.
No 2 [Taprast u rpynmoBast (GopMbl pabOTHI ¢ YCTAaHOBKON HAa MaKCHMabHBIN
(moxBeneHue JIMYHBIN BKJIAJI B COBMECTHOM JESTEIBHOCTH.
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UTOTOB I10 [IpuMmeHeHrne IPOCTEUINNX IPAaBUII COTPYAHUYECTBA, IPUEMOB YBAKEHUS U
TeMaM) TEPIHUMOCTH K IPYrOMYy MHEHUIO, CAMOOLICHKA JIaHHBIX YMEHUI
13 I'eomerpuueckue lu [Inomane IpsIMOYroJILHOTO Bbluuciienue nepumerpa M IUIOIAAM  COCTAaBHBIX  Quryp (u3
¢uryps TpeyroJibHuKa. Jlenenne u apobu. TPEYrOJIbHUKOB M INPSIMOYroJIbHUKOB). HaxoxaeHune oObeqUHEHHS U
HaXO}KI[eHI/Ie YacTHu OJHOro 4uciia OT IEPECCUCHUSI MHOTOYTOJIbHUKOB.
Apyroro CocraBienue u npeoOpa3oBaHUE TE€OMETPHUECKUX (GUTYp U3 MaloyveK.
Bbruuciienne ob6beMa M IUIOMAAM  [TOBEPXHOCTH  MPSIMOYIOJBHOIO
napajuiefienunesa M Kyba, cocTaBleHME UX pa3BepTok. IIposiBieHue
YBOKEHHsI M TEPHNMMOCTH K JPYT'MM Y4YacTHMKaM TpYMNIOBOH paboThl U
CaMOOIICHKA JaHHOI'0 YMEHUs
14 ITouck J CrnosxeHue 1 BbIYUTAaHUE IpoOeii ¢ BrisiBnenue 3akoHOMepHOCTEN U X BbIpakeHue B peur. CocTaBieHHE PSAIOB
3aKOHOMEPHOCTE OJIMHAKOBBIMH 3HAMEHATEIISIMH. qucen U GUryp 1o 3aJJaHHOMY IPaBUITY.
17} [IpaBuiibHBIE U HENPABUIIbHBIC YaCTU | BbICTpaWBaHMe yMO3aKIIIOUEHUI [0 aHAJIOTMU U CaMOOLICHKAa JaHHOIO
BEJIMYMH YMEHUs
15 3ajauu Ha 4acTH ly 3a1aun Ha 4acTU Pacnio3HaBaHMe NPaBUIbHBIX U HEMPaBUIIbHBIX Apo0eil. 3anuch Oonblieit
BEJIMYMHBI YEPE3 MEHBIIYIO, U HA000pOT. Perienne 3ana4 Ha HaXOKIEHNUE YaCTU
(mporieHTa) OT YKcia U YUCIIa IO €ro YacTy (IIPOLEHTY) JUIsl TPABUIBHBIX U
HEMpPaBWIBHBIX APOOEH.
MonenrpoBaHue 3a/1a4 Ha 4YaCTU C IIOMOIIBIO CXEM.
Brimonnenne kinaccupukanuy MHOXKECTBA 0ObEKTOB
110 3a/IaHHOMY CBOMCTBY M CAMOOLIEHKA JAHHOTO YMEHUS
16 MaremaTnuecku 1y Cwmemannslie 1poou. Beigenenue nenoii | IIpuMeHeHNe N3y4eHHBIX MATEMAaTUYECKUX 3HAHUN B UTPOBBIX CUTYALUsX.
€ UTrpbl U pedychl 4acTH U3 HeNpaBWIbHOM apoou. [lepeBos | PemeHne unciaoBsix pedycoB U KpOCCBOPAOB, paciIi(poBKa CJIOB U
CMEILIaHHOM Apo0u B HENPABUIIbHYIO TEKCTOB, IOMCK MPOMYIIEHHBIX LUD.
JIpoOb IIpumeHeHue npaBuil paboOThI C TEKCTOM M CAMOOLIEHKA 3TOT0 YMEHHUS
17 Urpa- lg Pemrenune yueOHO-TTPAaKTUYECKHUX M KUTEHCKUX 337124 [0 TEMaM B TPYIIAX,
COpPEBHOBaHME napax, MHIUBUAYaJIbHO.
No 3 [Tpumenenne npaBui pabOTHI B TPYIIIE, POJIECH «aBTOPa» M «ITOHUMAIOIIETO)
(monBeneHue IIpY KOMMYHMKAIUH, IPUMEHEHNE IPOCTEUIINX IPABUII COTPYAHUUYECTBA,
UTOTOB I10 IIPUEMOB IOHUMAaHHUs coOeceJHUKA Oe3 CII0B, YBaXKEHUS U TEPIMMOCTH K
TEeMaM) JpYroMy MHEHHIO, CAMOOLICHKA TaHHBIX

YMEHUMI
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18 Cnoxenue u 1ug CioxeHue ¥ BbIYUTAaHUE CMELIaHHBIX Briaenenue nenoii yactu HenpaBwibHOU apoOu. [lepeBon cmemanHoii qpodu B
BBIYUTAHNE JIpoOeit HEeMpaBUILHYIO Ap0o0b. C0KEeHNEe U BEIYUTAHUE CMEITIAaHHBIX IPO0eH ¢
CMCIIaHHBbIX OJMHAKOBbBIMH 3HAMCHATCIISIMUA }IpO6HOI>i YHaCTH.
npoOeit [IpumeHeHune npaBuil, KOTOPBIE TOJHKEH COOMIOAATh YUSHUK B MO3UIHH

«KPUTHUK» B KOMMYHHUKAIIMU M CAMOOLIEHKA 9TOI'0 YMEHHUS
19 Hpo6wu . Hlkamnsr. lg CBoiicTBa 1€HCTBUI CO CMEILIAaHHBIMU OmnpeneneHne 1eHbI AeTeHus mKaibl. [locTpoeHue mkan ¢ «yao0Ho»
YwucnoBoi iy TIPOOSIMHU 1eHou aeneHus. M300paxeHne Ha YUCIOBOM JIyde J0JIeH, Apodel u
CMEIIaHHBIX APOOeH.
[IpumeneHnue npaBui, KOTOpPbIE JOJKEH COOTI0AATh YUEHUK B TO3UIIHH
«KPUTHK» B KOMMYHUKAIIMHM U CAMOOLICHKA 3TOI'0 YMEHHUS
20 Cxkopoct 1y OHOBpEMEHHOE IBUKEHHUE ABYX UccnenoBanue 3aBUCUMOCTH MEXY BETMYMHAMU IIPU OJJHOBPEMEHHOM
b 00BEKTOB. PaBHOMEPHOM JBHKECHUU 00BEKTOB, 3aII0JHEHNE TabJIuLl, HOCTPOSHUE
conmmxe Ckopoctb commkenns. CKopocTb (OopMyITBI CKOPOCTH COMIKEHHS U (POPMYIIBI CKOPOCTH YAAJICHUSI 00BEKTOB, UX
HUS U ylaJIeHHs MIPUMEHEHUE TIPU PELICHUH 3a/]1a4.
yAalneHu [Mpumenenne npasmina «CaMOKPUTHYHOCTH B y4EOHOW AEATEIBHOCTHY U
s CaMOOLEHKA JJAaHHOTO YMEHUS
21 3anaun Ha 19 Berpeunoe nBmxkenue. J{BukeHue B AHanus TeKcTa 3a/1a4i Ha JBUKECHHE, ONPEACICHUE €T0 BUIa U TIOCTPOEHUE
ABUKCHHE IIPOTUBOIOJIOKHBIX HAIIPABJICHUAX MOJIEJIA IBUKEHHUSI, INIAHUPOBAHUE U PEATTU3ALMs PEIICHUs, TOUCK
(BcTpeunoe, B Pa3IUYHBIX CIOCOOOB pelIeHHs U BEIOOP ONTHUMAIbHOI0, COOTHECEHUE
HPOTHBOIIOIOKH TOJIYYEHHOTO PE3yJbTaTa ¢ YCIOBUEM 33J1a41 U OIICHUBAHUE €TO
bIX MIPaBIONOI00MUS.
HAIpPaBICHUsIX) [IpumeneHue npaBui, KOTOpPbIE JOJKEH COOTIOAATh YUEHUK B O3ULIMSIX
«KPUTHUK» M «OPTaHU3aTOP» B KOMMYHHUKALIMU M CAMOOLIEHKA 3TOT0 YMEHHUS
22 3anaun Ha ly JIBI>KeHue BAOTOHKY. J{BHKeHHeE ¢ AHanu3 TeKCTa 3aJ1a4y Ha JIB)KCHHE, OIIPECIICHHE €r0 BUAA U IOCTPOCHHE
JABUKCHHE OTCTaBaHUEM MOJICJIA IBUKEHHUS], INIAHUPOBAHUE U PeaIn3alysl pELICHUs, TIOUCK
(BIOTOHKY, C Pa3IMYHBIX CIIOCOOOB pellIeHUs U BBIOOp ONTHMAaIbHOTO, COOTHECEHHE
OTCTaBaHUC MOJIyYE€HHOI'0 pE3yJIbTaTa C YCIOBUEM 3a7a4H U OLICHUBAHHE €ro
M) MPaBIOTIOIO0HS.
IIpuMeHeHne TpaBUiI BEACHNUS IUCKYCCHM M CAMOOIIEHKA JAHHOIO YMEHHS

23 3ajnaun Ha ly Dopmyiia OHOBPEMEHHOIO JBMKeHUs | CHcTeMaTu3anys BUIOB OJJHOBPEMEHHOIO PABHOMEPHOTO JIBUKEHUS

ABIOKEHUE (BCE JIBYX 0OBEKTOB: HAaBCTPEUY, BIOTOHKY, B IPOTUBOIIOJIOKHBIX
BUJIb) HAIPaBJIEHHAX, C OTCTABAHHUEM.

BrinosiHeHNE TBOPUECKHX 3a1aHUI HA COCTABIICHHUE U PEIICHUE 3a/1a4 Ha
pa3Hble BUIbI ABMKEHHUS.
BrimonHenmne kiraccuuKanum MHOKECTBA 00BEKTOB 110 33JJaHHOMY
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CBOﬁCTBy 1 CaMOOLICHKA JaHHOI'O YMCHUA

24 Hrpa- lu Pemenne yueOHO-TIPaKTUYECKUX U KUTEUCKHX 3a7a4 10 MPOUICHHBIM
COpPEBHOBAHUE TeMaM B Irpynnax, napax, uHauBuayanbHo. [lapHas u rpynmnosas GopMbl
No 4 paboThI ¢ YCTAaHOBKOM HAa MAKCUMAJIbHBIM JTUYHBIN BKJIaJl B COBMECTHOM
(nonBeneHue JESATEIHOCTH.
UTOTOB I10 [Ipumenenue npaBui paboOTHI B TPYyIIaxX, BEACHUS TUAIIOTa, POJei
IPONACHHBIM «aBTOPa», KIIOHUMAIOLLETOY,
TeMam) «KpUTHKa» U «OPraHU3aTopa» B KOMMYHHKAIMH, CAMOOLIEHKA YMEHHUS
BBICTPanBaTh KOMMYHHUKALIMIO U BECTH JUAJIOT (HAa OCHOBE IPUMEHEHUS
STaJIOHOB)
25 JleicTBUSA C 1y Cpasnenue yrioB. JleiicTBusi ¢ HccnenoBanue cutyaiuii, TpeOYIOMIMX Tepexo/ia OT OJHUX AUHUIl U3MEPEHHS
MMEHOBaHH COCTaBHBIMU UMEHOBaHHBIMU K pyruM. OcyliliecTBlIEHHE NTEPEBOAA OAHUX €IUHUL U3MEPEHUS B IpYTHE,
BIMH yrcnaMu. HoBble e TuHHIIbI BBITMIOJIHEHHE JIEUCTBUI C COCTABHBIMU UMEHOBAaHHBIMU YHCIaMHU.
YUCIaMHU TI0LIAN [IpumeneHnre npaBui 1 MPUEMOB OECKOH(INKTHOTO B3aUMOJICHCTBUS B
y4eOHOM AeATeNbHOCTH, a B CIIOPHOW CUTYalluu — IIPUEMBI BBIXO/A U3
KOH(JIMKTA, CAMOOIIEHKA 3TOT0 YMEHHUS
26 JeiictBus ¢ ly CpaBHenue yrinos. [leiictus ¢ Hccnenoanue cutyauuii, TpeOyOMIMX epexoa OT OJHUX €AMHULL U3MEPEHUS
MMEHOBAHH COCTaBHBIMH UMEHOBaHHBIMU K apyruM. OcyliecTBlIeHUE NEPEBOIa OJTHUX €UHMIL U3MEPEHUSI B IpyTHE,
BIMH yrcnaMu. HoBbie e TuHUIIBI BBITIOJIHEHHE JIEUCTBUI C COCTABHBIMU UIMEHOBAHHBIMU YHCIIaMHU.
YUCIaMHU J1011a] I [Ipumenenne npaBui ¥ MPUEMOB OECKOH(IMKTHOTO B3aUMOJICHCTBUS B
y4eOHOM AESITeTbHOCTH, a B CIIOPHOM CUTYallMu — MPUEMBI BBIXO/A U3
KOH(JIMKTA, CAMOOIIEHKA ATOT0 YMEHUS
27 Uccnenoanu ly Pa3BepHyTblil yroa. CMeXHbIE YTJIbL. UccnenoBanue cBOMCTB reOMETPUUECKUX (UTYP U MX YaCTEH, BBIIBUKEHUE U
€ CBOMCTB W3mepenue yrios. MIPOBEPKA TMIIOTE3bI I KOHKPETHBIX CIy4aeB, (HOpMynHpoBaHHUE BBIBOJIA.
reOMETpUYE Tpancnoptup [IpumeneHue npaBuil U MPUEMOB OECKOH(IMKTHOTO B3aUMOJICHCTBUS B
CKUX Quryp yueOHOM eSITeTbHOCTH; IPUEMBI BBIX0O/A U3 KOH(DIMKTA, CAMOOLIEHKA 3TOT0
YMEHHUS
28 JmarpaMMbl lu [TocTpoenue yrios ¢ moMonibo UreHue, MOCTPOEHUE, aHAIU3 W MHTEPIpPETALUs KPYTOBBIX JUATPAMM.
TpaHcnoptupa. LlenTpanbHbIi yrod. [Touck HeoO6xoanmMoit nudopmaluu B yd4eOHOM U CIpaBOYHOM JIUTEpATYpE
Kpyrossle nuarpaMMbl
29 Kpyrossie lyu ITocTpoenue yriioB ¢ MOMOILBIO UreHue, MOCTpOEHWE, aHAIU3 W MHTEPHpPETalrs KPYrOBbIX JUArPAMM.
JarpamMmmbl TpaHcroptupa. LleHTpanpHelil yros. [Touck HeoO6xonumoit nHopMaK B y4eOHOH U CIIPaBOYHOH JINTEpaType

Kpyrossie auarpamMmbl
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30 Ilepenaya lu [Tapa snementoB. Koopaunatsr Ha Koauposats nzobpaxkenue ¢ moMoipio koopauHat. Co3gaBarb
n300pakeHui mockocTH. [TocTpoeHue Touek o ux M300paKeHNe Ha OCHOBE KOJa.
KoopauHaraM. TOYKH Ha OCAX KOOPAUHAT HaxoxneHue B3auMOCBA3U MEXKTy U3y4aeMbIMU 33JJa4aMU U KU3HEHHBIMU
CUTYAIIUSIMU, ONpeIeJIeHre 001acTeld MX NPUMEHEHUS
31 I'paduku lu I'paduk nBuxenus. ['paduku Yrenwue, MOCTPOCHKE, aHATIU3 U UHTEPIPETAIHs TPahUKOB ABUKCHUSI.
JIBUKEHUS OJTHOBPEMEHHOIO [IBUKCHHUS dukcanus pe3yabTara yueOHOH e TeNbHOCTH Ha 3aHATUH, 000CHOBAHUS
[IPaBUIBHOCTH BBINIOJHEHUS Y4€OHOI0 3a1aHUS U €r0 CAaMOOLIEHKH € OIIOpOM Ha
KpUTEpUHU
32 Hrpa- lu Pemienune yueOHO-IIpaKTUYECKUX U KUTEHCKUX 3aa4 10 TeMaM
COpEBHOBaHHE B IpyMMax, nmapax, UHAUBUAYyanbHO. [lapHas u rpynmnoBast popmbl pabOTHI €
No 5 YCTaHOBKOM Ha MaKCHUMAJIbHBIN JIMYHBIN BKJIaJ B COBMECTHOM €S TEIbHOCTH.
(monBenexnue [IpumeHneHne npaBui KOMMYHUKALMHU, COTPYAHUYECTBA, BEICHUS IUCKYCCHH,
UTOTOB I10 YBa)KUTEJIBHOI'O ¥ TEPIEJIMBOTO OTHOLLEHUS K IPYrOMY MHEHHIO,
MPONACHHBIM 0ECKOH(IIMKTHOTO MOBEACHUS WM KOHCTPYKTUBHOT'O BBIXOJIa U3 KOH(IUKTA.
TeMam) CamoorieHka Y3 peKTUBHOCTH
COBMECTHOI pabOTHI C ONOPOIl Ha KPUTEPUHU
33 [TonBenenue 19 [IpoektHas rpymmoBast paboTa 1Mo COCTaBIEHUIO COOpPHUKA
WTOTOB rojia «TFOOMMBIX» 337124 3a 4 KJlacc.
IIpencraBnenne «ioOUMBIX» 3a/1a4 IO BceM TemaM. PaboTa B rpynmax,
napax; TeaTpanau3arus.
CucremaTu3anus CBOUX JTOCTHKEHHM, BBISIBICHUE CBOMX 3aTPYAHEHUH,
TUTAHUPOBAHKE CIIOCOOOB MX
MIPEO0J0JICHUS
34 PesepHbIit ypok la
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