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HOACHUTEJIBHASA 3AITMCKA

PaGouas nmporpaMmmMa 10 MareMaTuke YDIYOJIEHHOTO  YpPOBHS  JUIs
oOyuaromuxcs 5—6 kiaccoB pa3padorana Ha ocHoBe DI'OC OO0, OPII yuebHOTO
Kypca «Marematuka» 5 - 6 kmacc ©6azoBoro ypoBHs (https://edsoo.ru/wp-
content/uploads/2023/08/13 %D0%A4%D0%A0%D0%9F %D0%9C%D0%B0%
D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0_5-
0-
%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0
%D0%B7%D0%B0.pdf) .

B mporpamme mo maremMaTMke YUYTE€Hbl MAEM U ToyokeHuss Konnenuuu
pa3BUTHS MaTeMaTu4yeckoro oopasosanusi B Poccutickoit deneparum.

[IpenmeToM MareMaTuku SBISIOTCS (YHIAMEHTAJbHBIE CTPYKTYphI HAIIETo

MUpa — MPOCTPAHCTBEHHbIE (OPMbI U KOJUYECTBEHHbIE OTHOLIEHUA (OT
IIPOCTEUIINX, YCBAWBAEMBIX B HENOCPEACTBEHHOM OIBITE, N0 JOCTATOYHO
CIIOKHBIX, HEOOXOAUMBIX ISl PA3BUTHS HAYUYHBIX U MPUKIIATHBIX UIEH).

Maremartuueckue  3HaHMA ~ OOECHEUMBAIOT  [OHUMAaHWE  IPUHLUIIOB
YCTPOWCTBA M  HWCIOJIb30BAaHHS COBPEMEHHOM TEXHWKH, BOCIPUITHE U
UHTEPIIPETALIMIO COLUAJbHONW, HSKOHOMHMYECKOH, MOIMTUYECKOW HH(pOpMauy,
JAIOT BO3MOXKHOCTH BBIIIOJIHATH PAac4€Thbl M COCTABIISTH AJITOPUTMBI, HAXOAUTh U
OPUMEHATh (OPMYIIBI, BIIAJIETh NPAKTUYECKHUMH MPUEMAMHU T€OMETPUUYECKHUX
U3MEpPEHUN W TMOCTPOEHMWH, 4YWuTaTh HWH(OOpPMAIMIO, MPEICTABIECHHYI0 B BHUJE
Ta0JINILL, TUarpaMM U Tpa(UKOB, )KUTh B YCIOBUSAX HEONPEAEIEHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapaKTep CIydailHbIX COOBITHH.

N3yuenne MatemMatuku (GpopMupyeT y oOydaromuxcss MaTeMaTUYeCKUi CTUIIb
MBIIUICHUS, HPOABIAIOLIMICS B  ONPENEIEHHBIX  YMCTBEHHBIX  HaBBIKaX.
OOyuaroluecs 0CBauBalOT TaKHe NPUEMBI U METOJIbl MBIIIVICHUS, KaK UHAYKLIHS U
JNEeAyKIMs,, 0000UIeHne M KOHKPETH3allMs, aHajdu3 M CHHTE3, KJIacCU(pUKALUS U
cuctemMaruzanus, alcTparupoBaHue U aHayiorus. OOBEKTbl MaTeMaTHYECKUX
YMO3aKJIIOUEHUHN, TMpaBuja HMX KOHCTPYHPOBAaHHS PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BbIPAOOTKE yMEHHS (OPMYIHUPOBATH,
00OCHOBBIBAaTh M JOKa3bIBaTh CYXJCHUS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIIEHHUE.

Nzyuenne wmarematuku oOecriedrBaeT (OPMUPOBAHUE AITOPUTMHUYECKON
KOMIIOHEHTbI MBIIUICHHSI U BOCIUTAHUE YMEHHWM JIeWCTBOBaTh MO 3aJlaHHBIM
aJIropuTMaM, COBEpPILICHCTBOBATh W3BECTHbIE M KOHCTPYMpPOBaTh HOBBIE. B
MpoIlecCce peIIeHUs 3a7ad — OCHOBOM Yy4ueOHOW JEsITeIbHOCTH Ha ypoKax
MaTeMaTHKU — PAa3BUBAIOTCA TBOPUECKAs U MPUKIAJIHAS] CTOPOHBI MBILIICHHUS.
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OOyueHue wmaremaruke Aa€T BO3MOXHOCTb pa3BUBaTh y OOydYaroOIIUXCs
TOYHYIO, PAallMOHAJbHYI0 W WH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubojee
HOAXOASAIINE S3bIKOBBIE, CHMBOJIMYECKHE, IpapUuecKue cpencTBa sl BBIPAKCHHS
CY’KJICHHI U HAIJISITHOTO UX MPEACTABICHHUS.

[Tpu n3yueHUn MaTeMaTHUKH OCYIIECTBISIETCS 00IIee 3HAKOMCTBO C METOIaMU
MO3HAHUS JEHCTBUTENBHOCTH, TMPEJACTABICHUSAMH O TMpeaIMeTe M MeToAax
MaTeMaTUK{, WX OTIMYUU OT METONOB JIPYTUX €CTECTBEHHBIX U T'YMaHHUTApPHBIX
HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUS] MaTeMaTHKH AJisi PELICHUS HayYHbIX U
NPUKIIAJHBIX 33/1a4.

Hean
B ocHoBe nenenonaranusa yriyOJEHHOTO Kypca MareMaTUKH 5 — 6 Ki1accoB

3aJI0’KEHA MJIed PaCIIMPEHUs U yIIIyOJIeHUss MUHUMYMa COAepKaHus 00pa3oBaHus S-

6 xmaccoB, 3aganHoro Bo ®I'OC OOO u OPII OOO 6a30BOro ypoBHS IO

MaTeMaTuKe s S—6 KI1accoB.

IIpuopuTeTHBIMM HeJASIMM YIIYOJI€HHOrO 00y4yeHHsI MareMaruke B 5 — 6

KJIACCAX SABJISIOTCH:

e (opMUPOBAaHME CHUCTEMBbl MaTeMaTHMYECKHX 3HaHWM, oOecreyuBarouei
HENPEPBIBHOCTh MATEMATUUYECKOM MOATOTOBKM MEXIY HAYaJIbHOM IIKOJIOM H
oOyyeHHeM Marematuke B Jo0oM mpeanpoduie U npoduie Ha craplien
CTYTIEHU IIKOJIbI;

e (opMHpOBaHUE IIEHTPAIBHBIX MaTEMaTHYECKUX TOHATUN (YUCTIO, BETUYHMHA,
reoMeTpuuecKas durypa, NepeMeHHas, BEPOSITHOCTb, byHKIUA),
00€eCreynBalolMX MPEEMCTBEHHOCTh M NEPCHEKTUBHOCTh MAaTE€MaTH4eCKOTO
o0Opa3oBaHusl 00y4YarOIINXCS;

® 10JIBeJIcHUE OOYy4YaroIMXCAd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTHKUA U OKPYXKAIOIIET0 MUpPa, IOHUMaHUE MaTEMaTUKH Kak
4acTH OOIIeH KyJIbTYphl YEJIOBEUECTBA, Yy pPa3BUTHE HWHTEIUICKTYAIbHBIX H
TBOPYECKHX CIOCOOHOCTEH OOydaroluxcsi, TO3HABATEIbHOW AaKTHUBHOCTH,
UCCJIeI0BATENIbCKUX YMEHUI, KpUTUYHOCTH MBILUICHUS, HHTEpeca K U3yYEHUIO
MaTeMaTHKH;

e (opMupoBaHH€ CHOCOOHOCTEH K KOMMYHHKAaTHBHOMY B3aUMOJIEHCTBUIO H
yueOHO! JesTeNIbHOCTH (YMEHHSI YUUTHCS) HAa OCHOBE pe(pIeKCMBHOTO METO/Ia;

e (dopmupoBaHrue (YHKIIMOHAIBHOW MaTeMaTUYeCKONM TPaMOTHOCTH: YMEHHUS
pacno3HaBaTh  NPOSIBJICHUS ~ MAaTeMaTUYECKUX  TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHbIX KU3HEHHBIX CUTYaIUSAX U MPU U3YUECHUU APYTHUX
y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
dbopMymTUpoBaTh WX Ha S3bIKE MAaTEMaTHKA U CO3/1aBaTh MaTeMaTHYEeCKUE
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MOZENY, NPUMEHSATh OCBOCHHBIM MaT€MaTUYE€CKUM amnmapar sl pelIeHUs
MIPAKTUKO-OPUEHTUPOBAHHBIX  3a7ad, MHTEPIPETUPOBATH UM  OLICHUBATH
MOJTy4YE€HHBIE PE3YJIbTAThI;

e (opMupoBaHHE y y4alIUXcs OmNbITa pedaekcuu COOCTBEHHBIX CIIOCOOHOCTEH U
CHUCTEMBI LIEHHOCTEW, B COOTBETCTBUU C KOTOPOM KaXIbI U3 HUX CTPEMHUTCS
3aHATb MECTO CBOEH MakCUMalbHOW 3((EKTUBHOCTH B KOJJICKTUBHOMN
JIEATEIILHOCTH.

Ilpozpamma yznyonennozo u3zyuyenus mamemamuku 6 5 — 6 knaccax
paccuumana Ha 00yJaroNINXCsl, KOTOpbIe OynyT MPOAOIDKATh U3ydaTh MAaTEMaTUKY
B 7-9 kJ1. Ha yrIyONEHHOM ypOBHE, T.€. IUIAHUPYIOT MCHOJIB30BaTh MAaTEMaTUKy B
npodeccun B KadecTBE MHCTPYMEHTa, B MPOQPECcCUsiX, CBA3AHHBIX C
WCITOJIb30BAHUEM TIPUKJIAAHOW MaTeMaTUKH, WH(GOPMATUKA WA TPUIIOKEHUN
MaTeMaTHKH.

Ilpunyunvr  usyuenua mamemamuxku Ha Y2ayonénnom ypoene (1O
H.H.KoncTranTuHoBy):

* TuoarenbHOCTh, KOTOPBIA O3HAYAET, YTO TeMa MPOXOJUTCS TIIATEIBHO,
3aKOHUYEHHBIM 110 CMBICTY ()parMeHTOM, YTO HE HCKIIOYAaeT MOCIEIYIOMIEro
BO3Bpara K TeM€ Ha HOBOM, 00Jie€ BBICOKOM, CO/IEPKATEIbHOM YPOBHE;

* HetoponinnBOCTh, KOTOPBIA 03HAYAET, YTO HA KAXKIYIO TPYAHOCTh YUHUTEINb
TPAaTUT CTOJIBKO BPEMEHHU, CKOIBKO HYKHO;

* (CaMOCTOSTENIbHOCTh, KOTOPBIA O3HAUaeT, 4YTO 3HAUMTENbHAS YacCTh
TEOPETUUECKOTO MaTepHalia OCBAMBACTCS YYaIIUMUCS CAMOCTOATEIBHO — OHH
caMd OOOCHOBBIBAIOT OOJBIINYI0 YacTh MpEJIaraeMbIX IS W3y4eHHUs (aKTOB H
YTBEPKIACHUM.

[Tpu pa3paboTke MpOrpaMMbl YYT€HA COTIIACOBAHHOCTH M MPEEMCTBEHHOCTD
c 0a30BOM MpOrpamMMoOl MO METalpeIMETHbIM W JUYHOCTHBIM pe3yJbTaraM, IO
IpPEIMETHBIM pe3yJbTaTaM — Ha ypOBHE COJIEp)KaHWsA U TpeOOBaHWU TO ToIaM
o0y4eHwusl coep kaHne MUHUMHU3UPOBaHO 0e3 MOTepH KauecTBa U pe3yabTaToB;

Paznmuune B moaroroBke oOydyaroOImMXCs, OCBOMBIIMX 0a30Byl0 H
yIIIyOJIEHHYIO TPOrpaMMy 00eCTieunBaeTCs:

. JOTIOJIHATEJIBHBIMU 3JIEMEHTaAMU CONEPIKAHMUS;

. YCJII0)KHEHUEM U UHTEIJUIEKTyAIM3allueN BUIOB IEATEIbHOCTH;

. YPOBHEM MPEABSIBIAEMBIX TpeboBaHMiA, 3a(UKCUPOBAHHBIX
(GOpMyITUpPOBKAMU  «OTIEPUPOBATh TMOHSATHEM» - MPAKTUYECKUH YpOBEHb, U

«CBOOOJTHO ONEPUPOBATH MOHSATUEM) - TEOPETUUECKUN YPOBEHb;
. CaMOCTOATEIBHOCTBIO.



OcCHOBHBIC TUHUM U PUHLIMIIBI H3yYeHHUs Y4eOHOr0 Kypca

OCHOBHBIE JMHUU COJEpkKaHWA Kypca MaTeMaTuku B 5—6 kimaccax —
jJoruyeckasi, apudmMernyeckas M TeOMETpUYecKas, KOTOpbIE€ pa3BUBAIOTCSA
napasuliesibHO, KaXJas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO, HE
HE3aBUCHUMO OJIHA OT JIPYyrOM, 4 B TECHOM KOHTAKT€ M B3aWMMOJICUCTBUHU. Takxke B
Kypce TMPOUCXOMUT 3HAKOMCTBO C DJJIEMEHTaMH ainreOphl W OMHCATEIbHOMN
CTaTUCTHUKH.

VY yuamuxcs dopMupyeTcsl NpeCTaBICHUE O MaTeMaThKe Kak O S3bIKE,
OIKCHIBAIOIIEM 3aKOHOMEPHBIEC CBSI3M U OTHOIIEHUS pealibHOro mupa. OOyueHue
MaTeMaTHYeCKOMY SI3bIKY KaK CHelnu(puuecKkoMy CpeICTBY KOMMYHHUKAIIMM B €ro
COTMOCTABJICHUM C PEAIbHBIM SI3bIKOM  SIBJIIETCS. OJHOM W3  Ba)KHEUIIHX
0COOEHHOCTEHN MPOrpaMMbl YITyOJIEeHHOTO U3YYCHUSI MAaTEMATHUKHU.

Onnoil U3 TeM, KOTopasi u3y4yaeTcs Ha yrIyOJIeHHOM ypOBHE B 5 — 6 kJlaccax
aBisieTcss Tema «Marematuueckue MoAenan». [ paMOTHBIM MaTeMAaTUYECKUN SI3BIK
ABIISIETCS CBUAETEIBLCTBOM YETKOTO M OPraHW30BaHHOTO MbIIuieHUs. [losTomy
BJIAJCHUE O3THM S3bIKOM, IMOHMMAHUE TOYHOIO COJACPKAHUS MPEMIOKEHUN U
JOTUYECKUX CBA3€d MEXKIYy HUMH paCIpOCTPAaHSETCSs W HA  BIIAJICHHUE
€CTECTBEHHBIM SI3bIKOM, YTO BHOCUT BECOMBIN BKIaJ B (GOPMUPOBAHUE U PA3BUTHE
MBIIIUICHUS YEJIOBEKA B 1IEJIOM.

IlepBplii  3Tam  MareMaTUYeCKOro  MOJAEIUpPOBaHUsS  (TIOCTpPOEHUE
MaTeMaTUYeCKOW MOJIEIH), MO CYLIECTBY, SIBJISICTCS IMEPEBOIUYECKOM padoToM, a
MMEHHO TIePEBOJIOM YCIIOBMSI 3aJlayll Ha MaTeMaTH4eckuil si3bik. OOydaroriuecs
Y3HAIOT, YTO MaTEMaTUYECKUMHU MOJEISIMH TEKCTOBBIX 3a/1ad MOTYT CIIYKUTh
BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U TA)KE€ CUCTEMbl YPABHEHUN U HEPABEHCTB,
y4arcs CTPOUTHh MaTeMaTHYECKUE MOJIEIH JIFOOBIX (/lake HEM3BECTHBIX M) BHUJIOB
TEKCTOBBIX 3adad. JJIs 3TOr0 aKTUBHO HCIHOIB3YIOTCS Tpauyeckue Moaelu
(cxembl) u Tabmuupl. [I[proOpeTeHHBI OMBIT MOMOTAaeT YYaluMCsl CIOKOWHO M
YBEPEHHO BBIMOIHATH CaMbI TPYIHBIN IIar perieHrs TeKCTOBBIX 3a/1ay.

[Ipu 00yueHuun peleHnt0 TEKCTOBBIX 3aJlad B 5—6 Kilaccax MCIOJIb3YHOTCS
apupMeTHYecKue NpUEMbl pelmieHus. TEeKCTOBbIE 3aJadyd, peniaeMbie MpH
OTpabOTKE BBHIYMCIUTEIBHBIX HABBIKOB B 5—6 Kiaccax, pacCMaTpHUBAIOTCS 3aa4d
CJIEYIONTUX BHUJOB: 33Ja4d Ha JBUKCHUE, HA YACTH, HA MOKYIKH, Ha paboTy H
MPOU3BOJIUTEIIBHOCTh, HA JIB)KEHUE IO pPEKe, Ha MPOICHThI, HA OTHOIICHUS U
npornopuuM, Ha Macmradb, Ha cpegHee apudmerudeckoe. Kpome Toro,
oOyyJaroiuecs: 3HaKOMSTCS ¢ TpUEMaMH pelIeHUs 3a/1ad mepedopoM BO3MOXKHBIX
BapUAHTOB, yuaTcsi paboTaTh ¢ mHMOpMaImel, IpeacTaBIeHHol B hopme TabIuIl
WJIU JUarpamm.



B xoH1e 6 knacca, yqamuecs CHCTEMaTU3UPYIOT BCE U3BECTHBIE KM METO/IbI
pElIeHNsT TEKCTOBBIX 3aJay, YTOUHSIIOT W PaCUIMPSAIOT CBOM IPEJCTABICHUS O
METOIE MaTreMaTHYeCKOro MOJEIMPOBaHUsl (Ha MpUMEpPe TEKCTOBBIX 3ajad,
MaTeMaTU4eCKON MOJEIBIO KOTOPBIX SIBISIOTCS U3yUEHHBIE TUIIBI YPABHEHUH ).

Pa3BuTne 4YMCIOBOW JWMHMM B JAaHHOM MporpaMme NpojoiixkaeT (a He
NOBTOPSIET) M3yYEHHWE 4YHWCEI B HadalbHOM ImmIKoie. B 5 kimacce wu3ydarorcs
OOBIKHOBEHHBIE U JECSITHYHBIE ApoOH, a B 6 Kilacce — pallMoHalbHbIE uncia. B
3aBEpIICHUE 3HAHMS JIeTed O YHUCIaX CUCTEMATH3UPYIOTCS, NE€TU 3HAKOMSATCS C
UCTOPUEH pa3BUTUS NOHATHA O YHUCIE UM C METOJOM pACIIUPEHUS YHCIIOBBIX
MHOXecTB. CTaBuUTCs mpoOJieMa HENOCTAaTOYHOCTH M3YYEHHBIX YHUCENT s
U3MEpEHMsI BEIMUYMH (HanpuMmep, JJIMHbI JUaroHalld KBaJapara co CTOPOHOI 1).

N3yuenue apugmernyeckoro marepuaia B 5—6 KjaccaXx Ha4MHAETCS CO
CUCTEMATH3allMd M PA3BUTHUS 3HAHUA O HATypAJIbHBIX YHUCIAX, MOJYYEHHBIX B
HayaJibHOM 1Kosie. [Ipu 3TOM COBEpUIEHCTBOBAHUE BBIYUCIUTEIBHOW TEXHUKU U
(GbOpMHpOBaHME HOBBIX TEOPETHUYECKMX 3HAHMM COYETAETCS C Pa3BUTHEM
BBIUHCIUTENLHON KYyJIbTYyphl, B YACTHOCTH C OOyYE€HHUEM MPOCTEUIIUM HpHEMaM
IPUKAJIKA U OLEHKH DPE3ylbTaTOB BBIYMCICHUN. M3ydeHHe HaTypalbHBIX YUCEI
IIPOAOJDKAETCS B S5 KJIAacC€ 3HAKOMCTBOM C HAYaJIbHBIMU IOHATUSMH TEOPUHU
JETUMOCTH.

Oco0OEeHHOCTAMH COAEPKAHUS JETMMOCTH HAaTypaJIbHBIX YUCEN SBISETCS TO,
YTO MOHATHE JEIUTENIE U KPaTHOTO BBOAMTCS Yepe3 MOHITHE JACIUMOCTU YUCE;
npu HaxoxaeHnn HOJl ucnonb3yercs Meron mnepebopa JenuTeNield MEHBILIEro
yucna, npu HaxoxaeHun HOK — merton mepebopa KpaTHBIX OOJBIIETO YHCIA;
IOHATHE «IPOCTBIX» M «COCTAaBHBIX» YHCEJI PAcCMaTpUBAECTCS KaK HOBas
KJIacCU(UKAIUS HAaTypaJbHBIX YMCEJ; CBOMICTBAa JEIMMOCTH JOKa3bIBAIOTCS Ha
OCHOBE YMEHHMs JETEeH [10Ka3bIBaTh OOIIME YTBEPXKACHHS, BBOAS OOO3HAYCHMS;
MPU3HAKU JIIMMOCTU BBIBOJASITCS HAa OCHOBE MOJIEIM MHOTO3HAUYHOI'O 4YHCIA U
CBOICTBA JEIMMOCTH; Pa3j0KEHUE Ha MPOCTbIE MHOXKHUTEIUM — 3TO €le OJIUH
Ccroco0 HAXOXKIACHUS ACIUTENEH YUCiia U BO3MOKHOCTb UCTIONIb30BaTh PA3I0KEHHUE
nis Haxoxkaenuss HOJl u HOK. Crenenb uncia BBOAUTCS Kak KpaTkKas 3aIlucCh
IIPOU3BEACHUS OAUHAKOBBIX MHOXHUTeNEe. ClelyeT OTMETUTh, YTO B MpOTrpaMMe
Kypca MaTeMaTukKu 5- 6 Kiacca yniyOJeHHOTO YpPOBHSI aKIEHT JeiaeTcs Ha
J0Ka3areabHylo 0a3zy. Yuauecs He MPOCTO 3HAKOMSTCS WJIM BBIBOAST pa3iUYHbIC
CBOICTBA ACIMMOCTH, HO U JJOKa3bIBAIOT HUICTUHHOCTh 3TUX CBOWCTB.

Jpyroii KpyIHbIi 0JIOK B coAep KaHuu apu(METHUECKON JTMHUU — 3TO JPOOH.
N3yueHnne 0ObIKHOBEHHBIX M IECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. ITo Ooliee
BBICOKMI YpOBEHb IO CPAaBHEHUIO C COACPKAHMEM B HAYAJIBHOM LIKOJE B
OCBOEHUHM [Jpo0eil, Korma MNpPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMH,
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NOHATUAMU TeMbl. [IoHSATHE TpOLEHTa paccMaTpUBaAETCs KaK OJHA COTas 4acTb
BenuuuHbL. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX JIpoOeil B MOJHOM OO0BEME
MPEAIIECTBYET HU3YYEHUIO NECATUYHBIX JpoOed, YTO I1enecoo0pa3Ho C TOYKH
3pE€HHs] JIOTMKH W3JIOKEHHUSI YWCIOBOM JIMHUM, KOrJa IIpaBWia JACHCTBHM C
JECATUYHBIMU JIPOOSIMA MOXHO OOOCHOBATh YK€ HW3BECTHBIMH AJITOPUTMaMU
BBITIOJTHCHUS ICUCTBHUM C OOBIKHOBEHHBIMH JAPOOSIMU. 3HAKOMCTBO C JIECATHYHBIMHU
JIPOOSMHU PAaCITUPUT BO3ZMOXKHOCTH JJII TIOHUMAHHS 00YJarONTUMUCS TPUKIIATHOTO
MPUMEHECHUS HOBOM 3allMCUM TMPU M3YYECHUU JPYTUX TMPEIMETOB U IMpHU
MPAaKTUYECKOM HCHOJIb30BaHMH. K 6 Kiaccy OTHECEH HOBBIA 3Tall B M3Y4YCHUU
npoOel, TIe MNPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPaBHEHUS U
npeoOpa3oBaHus JIpoOel, OCBOCHUE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHWE TEXHHKH BBIYMCICHUA, B TOM YHCIE 3HAYEHUU BBIPAKECHUI,
COJIEpKaIllUX U OOBIKHOBEHHBIE, M JIECSITUYHBIC JIPOOM, YCTAHOBJICHHE CBs3EH
MEXIy HUMH, pacCMOTpPEHHE NMPUEMOB pEILICHUA 3alady Ha Apobu. B 6 kiacce
ydalrecss MpoA0KalT padOTy € MPOIEHTOM, KaK C TMOHSITHEM IMPUKIAJIHON
MAaTEMATUKH, y4aTCs BBIPaXaThb IPOLIEHTHl YUCIIOM, & YUCIO — B IPOLIEHTAaXx,
UCIIOJIb30BaTh pa3Hbie (OPMBI BBIPAKEHUS OJHOTO M TOTO JKE€ HW3MEHEHUS
BEIUYUHBI, CHOpMYyIHMpOBaHHBIE O€3 MPOIEHTOB W C TMOMOIIBIO TMPOIEHTOB,
3HAKOMSTCS C TIOHATHEM KOHUECHTpAIMs pacTBOPA, YTOUHSIOT MpPaBWIa PEIICHUS
3a/1a4 Ha MPOIEHTHI U 001y (OpMyJy MPOIEHTOB, PEIIAIOT COCTABHBIC 3a/1auu
Ha MPOLICHTHI.

[ToaroroBka K M3y4EHHIO PAlMOHAIBHBIX YMCEJ HAYMHAECTCA B S KJlacce MpHU
pEelIeHUH 3aja4, TIIe I11eJ1IeCO00pPa3HOCTh BBEICHUS OTPHUIATENIbHBIX YHCEl
PACKpBIBACTCS HA NMPUMEPAX U3 OKPYKAIOLIEH KU3HU: PACXO] — JIOXO/; BBIUTPHILI
— MPOUTPBILI; MOBBILIEHUE — IOHWXEHUE TeMIEpaTypsl U T. 4. Mcnonp3oBaHue
KOOpJIMHATHOM MpsiMOil B 6 Kiacc MO3BOJISIET CO3/aTh HAMISIHYIO OMOPY s
MOHSTUS TPOTUBOIIOJIOKHBIX YHCEN, MPABUJI CPABHEHUS, CJIOXKEHUS U BBIYUTAHUSA
palMOHANBHBIX Yucesl. POPMYIUPOBAHUIO MOHATHUS MOAYNS B 6 Kilacce yAensieTcs
oco00€ BHUMaHHME, TaK KaK OHO JIGKUT B OCHOBE aJrOPUTMOB CpPaBHEHHUS U
aJTOPUTMOB JIEMCTBUM C OTPULIATEIBHBIMHM YHUCIaMU. MOIyib TpakTyeTrcs Kak
paccTosHUE OT Hadaja OTCYeTa JO0 TOYKH, O0O3HAYAIOIIeH JaHHOE YHCIO Ha
KOOPJIMHATHOMN NpsIMO. AHAIN3 MOHSATUS MOAYJISI PUBOJUT K «Pa3BETBICHHOMY»
onpeneneHuo Moayns. ClioKeHUEe pallMOHAIbHBIX YUCEN BBIBOJUTCS HA OCHOBE
CIOXKEHMSI <«JIOXOJOB» M «pacxoJloB», a OCTaJIbHbIE JEUCTBUS — UCXOId U3
HEOOXOJMMOCTH COXPAHEHUS CBOMCTB JACHCTBUM C MOJOXKUTEIHHBIMU YUCIIAMHU.

OOyuatomuecss B 6 Kjacce HM3ydarOT BCEe JEHUCTBUSL C pallMOHAIBHBIMHU
YUCJIAMM U y4daTrcsl UX IPUMEHATh CO BCEMHU HM3BECTHBIMU UYHCJIAMU: LEJIBIMH,
IPOOSIMU, NECATUYHBIMU Apo0siMu. V3yueHue parMoHabHBIX YMCEN Ha 9TOM HE
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3aKOHUYUTCSA, a OyIeT MpOAOKEHO B Kypce aireOpel 7 Kiacca, YTO CTaHET
CJIEAYIOLUM IIPOXOJIOM BCEX MPUHIMIHNAIBHBIX BOIIPOCOB, TEM CaMbIM pa3/iejiCHUE
TPYAHOCTEW O00JEeryaeT BOCHIPUATHE Marepuallia, a pacupelesieHUe BO BPEMEHU
CHOCOOCTBYET ITPOYHOCTU PUOOPETAEMBIX HABBIKOB.

B paGoueit nporpamme mo mareMaTuke S5- 6 KJIaccoB yIiyOIEHHOTO YPOBHS
PEyCMOTPEHO dopmupoBanue IPOIEAEBTUYECKUX anredpandecKux
npenctaBieHuil. C OyKBeHHBIMU 0003HAUYCHUSIMU BEIMUUH JETH 3HAKOMSITCS yXKE B
HauyaJlbHOM MIKoJIe. bykBa Kak CHMBOJ HEKOTOPOTO 4YHUCIa B 3aBUCUMOCTH OT
MaTeMaTH4eCKOr0 KOHTEKCTa BBOAMTCS IoOcTeneHHo. B 5—6 kiaccax OykBeHHas
CUMBOJIMKA IIHPOKO MCIOJNB3YETCS MPEXAE BCEro JUisl 3alucH  OOIuX
YTBEPKACHUA M NpeIOKEHUH, (opMya, B YAaCTHOCTH MJii BBIYUCIICHUSA
r€OMETPUYECKHUX BEJIIMYMH, B KAYECTBE «3aMECTUTEN» yucia. Takoe MOHUMaHHE
OyKBbl B MaTe€MaTHYE€CKOM SI3bIKE IMO3BOJISIET yYalllMMCSl MPOBOAUTH JIOTUYECKOE
JIOKA3aTeJIbCTBO CBOMCTB W IMPHU3HAKOB JEJIUMOCTH, CBOMCTB MPOIOPLUUA U Jp.
Hcnonb3oBanue OyKBEHHBIX O0O3HAYEHUU MO3BOJISIET TAKKE CTaBUTh BOIPOC O
HOCTPOEHUH (POPMYN 3aBUCUMOCTH MEX]y BEJIMYMHAMH. 3aBUCHMOCTH 3aJal0TCs
aHAJIUTUYECKUM, TAOIUYHBIM U TpaUYecKUM CrocoO0amu, JETH TPEHUPYIOTCS B
nepexosie oT ogHOW (hopMbI 3a7aHMs 3aBUCUMOCTH K Jipyroil. Cucremaruueckas
paboTa C KOHKPETHBIMH 3aBUCUMOCTSMU NPHUBOJUT YYaIIMXCS K OCO3HAHUIO
1€1eCO00pa3HOCTH BBEACHUS 001Iero noHatus (yHKuuud. Takum o0pa3oM, OHU
3¢ (HEKTUBHO FOTOBATCA K U3yUYEHHUIO CUCTEMATHUECKOT0 Kypca ajireOpbl B CTapIIUX
KJ1accax.

Camoe cepbe3HOE€ BHMMaHuE yaensercs B 5—0 KiaccaX pa3BUTHIO
Jorudeckor JIMHUU. OTIIMYUTENIBHON YepTO TaHHOW MpOrpamMMBbl SIBIIIETCS TO, YTO
JOTHYECKUI MaTepuaj pacrojaraercs He OTICNbHbIM OJOKOM, a BBOAMTCS
NOPLMOHHO, Yallle BCEro Ha HEMaTeMaTH4eCKOM Marepuaje. TakuMm o0paszom,
JIOTUKO-SI3bIKOBAsI JIMHUS Pa3BEPTHIBAECTCS B LIETIOUKY B3aMMOCBSI3aHHBIX BOPOCOB:
MaTeMaTHYECKUM SI3bIK — BBICKa3bIBAHUS — JIOKAa3aTeIbCTBO — METObI
JI0Ka3aTeIbCTBA — OIPENENEHUs — PABHOCWIbHBIE MPENJIOKEHNUS — OTPULIAHHE
— JIOTMYECKOE CIIeACTBUE — TeopeMa. IIpu 3ToM HOBBIE JIOTMYECKUE MOHATUS U
OTHOILICHUSI BHAYAJIE€ BBIMIOJHSAIOT CAMOCTOSATEIBHYIO POJIb KaK OObEKThl U3yUeHUS,
a 3areM NOJYMHEHHYIO, CIYKEOHYI0 pOJb MpH pEHIeHUH 3aJad B CBS3U C
PAaCCMOTPEHHUEM YMCTO MATEMAaTHYECKHUX BOIPOCOB.

B kypce maremaTtukm 5- 6 KiaccoB yriyOJIEHHOTO YPOBHS IpEJCTaBJICHA
HarJsiHasT TEeOMETpus, HampaBleHHas Ha pa3BUTHE OOPa3HOTO MBILIUICHUS,
MPOCTPAHCTBEHHOI'O BOOOPaXKEHMSI, N300PA3UTENBHBIX YMEHUNA. DTO BayKHBIN 3Tan
B M3yYEHUU T€OMETPHUM, KOTOPBIM OCYIIECTBISIETCS HA HATJSAHO-TIPAKTUYECKOM
YpOBHE, OMHUpAETCA Ha HarJIsAIHO-00pa3HOEe MbIIUIEHHE oOywaromuxcs. bonbias
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pOJb  OTBOAMTCS  TMPAKTUYECKOM  JIEATENBHOCTH, ONBITY, OSKCIEPUMEHTY,
MozieapoBaHuto. O0yyaroniecs: 3HaKOMATCS ¢ T€OMETPUYECKUMU (purypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX IMPOCTEHIIMMHU KOH(PUIypalusMH, y4daTcs
n300paxkaTb MX HAa HEJIMHOBAHHOM M KJeT4aTtoll Oymare, paccMaTpHBalOT HX
IIPOCTENIIME CBOWCTBA. B mponecce u3ydeHWs HarJsIIHOW T€OMETPUM 3HAHMA,
MOJIyYCHHbIE OOYyYalOIMMHCS B HA4YaJdbHOW IIKOJIE, CHUCTEMATU3UPYIOTCS U
pacIIMpsIOTCS, a UCCIEIOBAaHIE CBOMCTB T€OMETPUUECKUX (PUTYP MPOJOIKACTCS B
5—6 Kknaccax: y4amuecs OTKpPbIBAIOT ISl ce0sl pa3IMuHbIE CBOMCTBA TPEYTOJIbHUKA
U NPSMOYTOJIbHUKA, MapajljiesiorpaMMa U Tpanenuu, OKpY»KHOCTU U Kpyra U Jp.
IIpu 3TOM paccmaTpuBarOTCd HE TOJBKO IIJIOCKME, HO WM HPOCTPAHCTBEHHBIE
¢urypsl — 1map, cepa, LUIUHAP, KOHYC, TIUPaMHia, MHOTOTPAHHUKH.

B 6 knacce yuaiuecs npuooperaror 00Jjiee CUCTEMHBIHN OMBIT MOCTPOSHUM C
MOMOIIBIO IUPKYJSI UM JIMHEWKH, UCHOJIb3YIOT F€OMETPUUECKUE MOCTPOCHUS IS
JIOKa3aTeIbCTBA YTBEPXKICHUM M Ui BBINOJHEHUs MpeoOpa3oBaHuil (uryp Ha
IUIOCKOCTH (TMOBOPOTA, OCEBOM MW LIEHTPAJIbHOM CHUMMETPHUH, MapaieIbHOTO
nepeHoca). OHM 3HAKOMSTCS C MHOTOIPaHHUKaMH, CKJIEHBAIOT U3 Pa3BEPTOK HX
MOJIENH, TPUOOPETAIOT OMBIT MOCTPOEHUS IPOCTEHIINX CEUEHUHN KyOa U MPOeKIUil
IPOCTPAHCTBEHHBIX FEOMETPUUECKHUX QUTYD.

Bce 310 00ecrnieunBaeT Ka4eCTBEHHYIO MOATOTOBKY K M3YYEHUIO CUCTEMHOIO
Kypca reoMeTpuu B 7—9 kiiaccax.

OcHOBY Kypca MareMaTuku 5- 6 K1accoB yIIyOJI€HHOTO YPOBHS COCTABIISIFOT
TPaAUIIMOHHBIE JUISl IIKOJIBHOTO Kypca MaTEMaTUKU COIEPKATEIbHO-METOJUYECKHE
auHuKA. OJHAKO WHBIE IPUHIUIIBI TIOCTPOEHUS TPOrPaMMbl, HOBbIE TUJAKTUYECKUE
U TEXHOJIOTUYECKUE TMOIXOJbI MO3BOJISIIOT BKJIIOUHUTH B COAEP)KAHHUE MPOTPAMMBI
HOBBIE TE€MbI M pas3feyibl, MPUAATh Mporeccy OOydeHHs] OOJNbIIyI0 TIYyOHHY U
IPUBECTH €r0 B COOTBETCTBHE C HOBBIMHU LIENSIMH M 3aJadaMud OOpa30BaHUf,
ycranoBiieHHbIMA PT'OC.

OO0uue MoAX0AbI K OPraHM3aluu AesITeJIbHOCTH 00yYAOIUXCH

OOpazoBarenbHbI TIpollecC Ha YIIyOJIEHHOM YpOBHE H3yUeHUS Kypca
MaTEeMaTHKU CTPOUTCS HA OCHOBE JUJAKTUYECKON CHUCTEMBI JIESITEIbHOCTHOTO
METOJIa, PeaTu3yIoNell CHCTEeMHO-JEATeIbHOCTHRIM TOAX0A, TJAE€ B KayeCTBE
TeopeTHuuecKoi 0a3bl BeiOpaHa obOmas teopus aestenbHOCcTH (O. C. AHUCUMOB).
VYpoku  omuparoTcs  Ha  JUJAKTHYECKUE  NPUHIUINB  (desmenbHocmu,
ACUXONOSUYECKOU KomgopmHocmu, HenpepbvleHOCMU, MUHUMAKCA,
8apUAMUBHOCNU, YETOCMHOCMU, MBOpYecmea) N TEXHOJOTHIO ACSITEIbHOCTHOTO
MeTOoJ1a O0yUYEHHSI.
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OOyueHue BenmeTcs Ha BBICOKOM YpOBHE TPYIHOCTH, TO €CTh B 30HE
Onmuokaiiiiero pa3BuTUs HauboJiee MOATOTOBICHHBIX JIETEH, HO MIPU 00sA3aTeIbHOM
y4eTe UHAUBUAYATbHBIX OCOOCHHOCTEW 1 BO3MOXKHOCTEH eTeld, POopMUPOBAHUH Y
KaXXJ0ro peOeHKa IO3HAaBATEIbHOM MOTHMBAllMM, BEpbl B ce0s, B CBOM CHIIBL
BmecTe ¢ TeM BBICOKHMI ypOBEHb IOJIa4d MaTepHalla pacCMarpuUBaETCs HE Kak
oOsi3aTenibHOE TpeOOBaHHE, a KaK MPEATIOKECHHUE, KaK 803MONCHOCb TOCTHKECHUS
ycrexa, NpeaoCTaBlIeHHas KaXKIoMy peOeHKYy M moOyxAaromas ero K JeHCTBHUIO.
[ToaTOMYy yuHTENb AOHKEH 3aMETUTh M MOIJEPKATh JIFOOOW, MyCTh AaKe CaMbIid
MaJIeHbKHM ycrieX peOeHKa — €ro akTMBHOCTb, BKJIIFOUEHHOCTh B MPOIECC MOUCKA
pelIeHus, €ro BepHOE CYXKJICHHE WM MPOCTO MOMBITKY BBIABUHYTh COOCTBEHHYIO
TUIIOTERY.

PaboTa Ha BBICOKOM YPOBHE TPYIHOCTH 00S3aTENIbHO JOJDKHA COYETAThCS C
CO3IaHMEM B Kilacce armocdepbl I0BEpUs, YBaXEHUs, I00pOKEIaTeIbHOCTH,
MO3BOJISIONIEH MOBEPUTH B CBOU CUJIBI U MO-HACTOSIIEMY «PACKPBITHCSI» KAXKIOMY
YYE€HHKY. B IpOTMBHOM cilydae 0OydeHHE MOTepseT sl peOeHKa JMYHOCTHBIN
CMBICJI, U LIKOJIa HE CMOXKET BBITIOJIHUTH CBOEH ITITABHOW MUCCHUHU — TMOMOYb €MY
JOCTUTHYTh CBOETO MHANBUYAIBHOTO MAKCUMYyMA.

OOpazoBarenpHbIl  MpoOIleCC TpU  YDIYOJEHHOM  YPOBHE  M3y4Y€HUS
MaTEMaTHKU CTPOMUTCS C HUCIOIb30BAHUEM TEXHOJIOTMU JIEATEIbHOCTHOTO METO/a
oOyuyeHus. DTO MO3BOJISET BOBJIECKATh JIETE B MaTEMaTHUECKYIO JIESTEIBHOCTD 10
pEIEHUIO0 3a7ad MOBBILIEHHOW TPYAHOCTH U JIOKA3aTelbCTBO CBOWCTB U
YTBEPXKIEHUN, pa3BUBaTh WX MBIIUICHHE, KOMMYHUKATUBHBIE M TBOPYECKHUE
CrIOCOOHOCTH, (POPMUPOBATH Y HUX CUCTEMHBIN OMBIT CAMOCTOSITEIbHBIX OTKPBITUI
W pElIeHUs HECTAHAAPTHBIX 3a/la4, BOCIHUTHIBATh JIMYHOCTHBIE KauyecTBa,
MOMOTAIOIME B YICHUH U B )KU3HU (Bepa B ce0s, AKTUBHOCTh, CAMOCTOSATEILHOCTD,
LEJIEyCTPEMIICHHOCTh U YMEHHME YUYUThCS B LIeJIoM). TakuM oOpa3oM, CO3Jat0TCs
HEOOXOJUMBIE YCIIOBUS ISl JOCTHMIKEHMS IIKOJIHbHUKAMHU BBICOKOTO YPOBHSI HE
TOJIBKO TPEIMETHBIX 3HAHUW [0 MaTeMaTHKe, HO U METANpPEIMETHBIX U
JUYHOCTHBIX PE3YJIbTaTOB 00pAa30BaHUS.

MECTO ITPEAMETA B YYEBHOM IIJIAHE

ComnacHo yuyeOHOMy IUIaHy B 5—6 Kjaccax HM3y4aeTcs HUHTETPUPOBAHHBIN
npenmer «MaremaTuka», KOTOPbIM BKJIIOYAET apu(PMETUUYECKUd Marepuan u
HaIVISIAHYI0 TEOMETPHUIO, a TakKe MPOINEAEBTUUYECKUE CBEIACHUS W3 aireopsl,
DJIEMEHTHI JIOTUKHU Y Hayajla ONMUCATEIIbHOM CTATUCTUKHU.
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VYuebHpli TaH Ha yDIyOleHHOE HW3y4YyeHHe MareMaTtuku B 5—6 Kiaccax
OTBOJAUT 6 Y4E€OHBIX YAaCOB B HEJIENIO B TEUCHUE KaXI0I0 rojia O0y4eHHUs, BCETO HE
MeHee 408 yueOHBIX YacoB.

YYEBHO - METOJUYECKU KOMILJIEKT

e Maremaruka : 5 — i kiacc : 6a30BbIN ypOBEHb : y4eOHUK : B 2 gacTsx / H. S1.
Bunenkun, B. U. XKoxos, A. C. UecHokoB [u 1ip.] - Mocksa : [IpocBenieHue,
2023;

e Maremaruka : 5 — i Kj1acc : yniyOon€HHBIN ypOBEHb : yUeOHUK : B 2 4acTsx /
I'. B. Hopodees, JI. I'. Ilerepcon - Mockasa : [Ipocsemienue, 2024;

e Maremaruka : 6 — i1 kjacc : 0a30BbIi YpOBEHb : yueOHUK : B 2 yactsax / H. 4.
Bunenkun, B. . XKoxos, A. C. YUecHokoB [u 1p.] - Mocksa : [Ipocsenienue,
2023;

e Maremaruka : 6 — i Kj1acc : ynIyOn€HHBIN ypOBEHD : yUeOHUK : B 3 yacTsx /
I'. B. Hopodees, JI. I'. [lerepcon - Mockaa : [IpocBemienue, 2024.

COAEP KAHUE OBYYEHUSA

(Kypcusom ommeyeHo cooepoiicanue, 3a cuem Komopo2co yanyonsemcs 6a3o6wlil Kypc
mamemamuxu)

S KUIIACC

HarypajbHble ynciia 1 HYJIb
HarypansHoe umcno. Psg watypampHbix uucen. Yucno 0. M3oOpaxkenwue
HaTypaJbHBIX YHCEJI TOUKAMU Ha KOOPAMHATHOM (YMCIOBOM) IPSIMOM.

[TosuumnonHas cucrema cuucieHus. PuMckas HyMmepauuss Kak DIpUMED
HEMO3UIIMOHHON CHUCTEMBI CUMCIICHUS. [ecaTUUHAas CUCTEMA CUMCIICHUSL.

CpaBHEHHE HaTypalbHBIX YHCEJ, CPABHEHHWE HATypaJbHBIX YHUCEN C HYJIEM.
CrniocoObl cpaBHeHMs. OKpyTIIeHUE HATypaJIbHBIX YUCET.

CnoxxeHue HaTypallbHbIX YMCEJ, CBOMCTBO HYIISI IPU CJIOXEHUU. Briuntanue
KaK JIeUCTBUE, OOpaTHOE CIOKECHHIO. YMHOXKEHHUE HaTypallbHBIX YMCEJI, CBOMCTBA
HYJISl ¥ €IMHULIBI TIPU YMHOKEHHHU. JlelieHre Kak IecTBrEe, 00paTHOE YMHOXKEHHUIO.
KoMrioHeHTbl  neWcTBUM, CBsSI3b  MeExay HuMH. [IpoBepka  pe3ynbrara
apudmeTndeckoro naeucTBus. [lepemecTuTeIbHOE W COUETATEIHHOE CBOWCTBA
(3aKOHBI) CIIOKEHUSI W YMHOXEHHS, PACHpPEIeIMTEeIbHOE CBOMCTBO (3aKOH)
YMHOXKEHHSI.
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Hcnonp3oBanue OykB ais 0003HAYCHUST HEM3BECTHOTO KOMITOHEHTA ¥ 3aIHCH
CBOMCTB apu(PpMETUICCKUX ACHCTBUH.

JlenuTenu W KpaTHbIE 4YHCIIA, pa3jokeHHEe Ha MHOXuTenu. [IpocTteie u
coctaBHble uncina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Ilpuznaku oenumocmu
Ha 100, na 1000 u m. 0.,, na 4, 25, 8, 125, na 11. JleneHue ¢ 0CTaTKOM.
Jlononnumenvsuole ceolicmea yMHOdCeHUsL U OeleHus. Jloxazamenbcmeo Npu3HaKa
denumocmu npouszgedenusi. Jloxazamenbcmeo NpuHaxKa OenuMocmu CymMmvl U

pasnocmu. ﬂOKdS’ameJleWZBO ceolcme YMHOOJCEHUA U OeneHusl.
Crenenr ¢ HaTypaJIbHbBIM IIOKa3aTCJICM. 3anuch 4yucia B BHUAC CYMMBI

pa3psIHBIX charaeMeiX. Mcnonvsosanue cmenenu npu Haxoxcoenuu HOH u HOK
yycen ¢ NOMOWBIO PAZIONCEHUS YUCLA HA NPOCTble MHONCUMETU.

UucnoBoe BbIpaxeHUue. BpIUKCIEHUME 3HAUYEHH YHUCIOBBIX BBIPAKECHHUIA,
MOPSIAOK  BBINONHEHUS  JeWCTBUU.  Mcmonp30BaHME  TPU  BBIYMCIEHUAX
MEePEMECTUTEILHOIO W COYETATEJIbHOTO CBOWMCTB (3aKOHOB) CIIOXKECHHUS U
YMHOXEHHUS, PACTIPEICIUTEIILHOTO CBOMCTBA YMHOKEHUSI.

JApodu

[IpencraBienne o Jpodu Kak cHoco0e 3amucu YacTh  BEIUYHUHBI.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBuiibHbIE ApoOu. CMenraHHas
Ipo0b, TpE/CTaBIEHHE CMEIIAaHHOW JpoOM B BHUJE HENPABUIBLHON apodu U
BBIICJICHHE 1LIEJION YacTy Yuciia W3 HENpaBWIbHOU apobu. M3o0paxkenue apobdeit
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO ApoOu. CokparieHue apo0eid.
[IpuBenenue npobu k HOBOMY 3HameHaTento. CpaBHeHue apoOei. CpaeueHue
Opobeli ¢ NOMOWbIO «NEPEKPECIHO20 NPABULAY. « XUMpPble» NPUEMDL.

CrnoxxeHue 1 BblYMTAHUE Opo0eil. YMHOXKEHUE U JeseHne po0eid, B3auMHO-
oOpatHbie apoOu. HaxokaeHue dYacTH I€JIOT0 M IIEJIOro IO €ro 4YacTH.
Haxoorcoenue 3nauenuss 0pobnoco 6vipajxcenuss ¢ NOMOWbIO nepexood K
HamypanbHbLM YUCTAM.

Hecaruunas 3anuch ApooOeit. [lpeacraBienue aecaTUyHON IpoOU B BUJC
OObIKHOBEHHOH. 300parkeHne JecATUYHBIX Jpo0eil TOYKaMu Ha YHCIOBOU
npsimoii. CpaBHEHUE NECATUIHBIX TPOOCH.

Apudmernueckue NEUCTBUS C JECITHUYHBIMU JApoOsMH. Bwvlisod npasuna
CILOJMCEHUS. U BLIUUMAHUS OECAMUYHBIX OpOoOell, UCNONb3YS NPAGUILO CIONCEHUS U
BbIUUMAHUSL  CMEUWAHHbIX Opobell. Bvleo0 npasuna yMHOJNCEHUS U OeleHus
oecsmuunwvix Opodeu Ha 10, 100, 1000, ucnonv3ys npaguio YMHONCEHUS U OeleHUs
00bIKHOBEHHOU Opobu Ha HamypaivHoe uYucio. Bvigod npaeuna ymHodMCEHUS
decaAmuyHbX Opoobell, UCNONb3YS NPABUIIO YMHONCEHUS CMEUAHHbIX Opobetl. Bvieoo
npasuia OeleHus 0ecamudHblx Opodell Ha HamypPaIbHoe YUCIO, UCNONL3YS NPAGUILO
OelleHUsl CMEeUlanHot Opoou Ha HamypaibHoe 4ducio. Bvleod npasuna oenenus
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decamuynbix Opobetl, UCNONL3YSL OCHOBHOe ceolicmgo Opoou. OKpyrieHue
JNECATUYHBIX APOOEii.

Pemmenune TeKCTOBBLIX 3agavd

Pemenne TekcTOBBIX 3amad  apu(METHYECKUM crocoOoM. PemieHue
JOTHYECKUX 3ajad. PemeHue 3amad mepebopoM BCeX BO3MOXKHBIX BapHAHTOB.
Vcrionp30BaHue MpU PEIICHUN 3a/1a4 TaOIHI] U CXEM.

Pemenue 3amau, comepKalux 3aBUCUMOCTH, CBS3BIBAIOIINE BEINYUHBI:
CKOPOCTh, BpEMS, pPACCTOSHHE, II€HA, KOJIWYECTBO, CTOMMOCTh. EIWHHUIIBI
WU3MEPEHUS: MacChl, 00bEMa, IIEHBI, PACCTOSTHUS, BPEMEHHU, CKOPOCTH. CBSA3h MEXITY
SIMHUTIAMU U3MEPEHUS KaXKIO0N BEITMUUHBI.

Perienue oCHOBHBIX 3aj1a4 Ha APOOH.

[IpencraBienne TaHHBIX B BUJIE€ TAOIHII, CTOJIOUATHIX AHATPAMM.

Mamemamuueckue mooenu. Ilepesod ycnosus 3a0auu Ha MamemamudecKull
a3vik. [locmpoenue modenu 6 6ude K8AOPAMHO20 YPABHEHUs, NPeOCMABIeHHO20
npouszgeoenuem (nponedesmuKka peuwieHuss 3a0ay ¢ NOMOWbI0 K8AOPAMHO20
ypasnenus. Ilocmpoenue modenu 6 6ude 08YX YpasHeHUll ¢ 08YMS NepeMeHHbIMU
(nponedesmuxa cucmem ypasneruti). Ilocmpoenue mooenu 6 8uoe 08yx ypasHeHull ¢
08yMsL  nepemMeHHviMU  (nponedeemuka  cucmem  ypaeuenui). Paboma ¢
mamemamuyeckumu mooeaamu. Memoo npob6 u owubok. Memoo nepebopa.
Memoo eecos. Ilocmpoenue obwezo arcopumma pewienuss 3a0a4y Memooom
MAMeMamuyecKo2o MOOeIupoB8aHuUsl.

A3bIK u 102uKa.

Buvickaszvieanus.  Beeoenue nowsmuti  «mema» u  «pemay. Obwue
ymeepocoenus. Beedenuss euoa ymeepowcoenus, nouamue KoHmMpnpumepa.
Beeodenue e6uoa ymeepocoenus, 0okazamenbcmeo UCMUHHOCU — MEMOOOM
nepebopa. Ymeepoicoenus o cyuecmsoganuu. Cnocobvl 0okazamenbcmea ooOuux
ymeepocoeHull. Beedenue o06003uauenuil. J{okazamenbcmeo U OnpoepiceHUe
BbICKA3bIBAHULL PA3HO20 6U0A (YacmHblx, oowux, o cywecmeosanuu). 1lpobrema
doxazamenbcmea oouye2o Ymeepi#COeHust Ha OeCKOHEeUHOM MHOMCeCae.

HarunsigHasi reomeTpus

Hamsigneie npencrtaBieHuss o ¢urypax Ha IUIOCKOCTU: TOuYKa, Mpsmas,
OTPE30K, JIyY, YroJjl, JOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. Yroi. lIpsmoi,
OCTpPBIN, TYIIOM U Pa3BEPHYTHIN YIIIBL.

JlmiHa oTpe3ka, METPUYECKUE €IMHUILIBI JIMHBI. J[JTMHA JTOMaHOM, IEpUMETP
MHOTOYTOJIbHUKA. MI3MepeHne U MoCTpOeHNe YIIOB € IMTOMOIIBIO TPAHCIIOPTUPA.
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Harmsinueie mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJbHHUK,
OPSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3o0paxenue ¢uryp, B ToOM uMciae Ha kieryaroil Oymare. I[locTpoenue
KOH(UTypaluii U3 4acTed IpsSMOM, OKPYKHOCTH Ha HEJIMHOBAHHOW W KJeTYaTOU
Oymare.

Hcrnonb3oBaHUE CBOMCTB CTOPOH U YIVIOB MPSIMOYTOJIbHUKA, KBaIpara.

[Inomane NOpsIMOYrojlbHUKA M  MHOIOYTOJIbHUKOB, COCTaBJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM uucie (uryp, m300pax€HHbIX Ha KJIeT4aTol Oymare.
EauHuie! n3aMepeHus IIOIaIu.

Harnsinable npencTaBieHust 0 MPOCTPAHCTBEHHBIX (PUrypax: MPsIMOYTOIbHBIN
napajuienenunen, — KyO, — MHororpaHHuku.  M3o0paxeHue  mpocTenmmx
MHOTorpaHHukoB. Pa3BépTku kyba u mnapamwienenunena. Cozganue Mopenen
MHOTOI'PaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTUJIMHA U APYTHX MaTrepuajioB).
O0BEM MpsAMOYTONBHOTO Mapajuienenumneaa, Kyoa. Enuauiel uamepenust o0bEma.

6 KIIACC

HarypajbHble ynciia

ApudmMernueckue AEUCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMU YHUCJIAMH.
UucnoBble  BbIpaXEHMs, TMOPSJOK  JEHCTBUN,  HCIOJNB30BAHUE  CKOOOK.
Hcnonp30BaHME NpHU  BBIYMCICHUAX NEPEMECTUTENBHOTO M COYETATEIBHOTO
CBOMCTB CIIOKEHUS W YMHOXKCHHS, PACHpPENCIIUTEIBHOTO CBOMCTBA YMHOXKCHUSI.
OxkpyrieHue HaTypaJibHbIX YUCET.

Jlenutenu U KpaTHbIe YKCIia, HAMOOIBITUN OOIUN JEIUTENIb U HAaNMEHbBIIIEee
oOwiee kparHoe. JlenMMocTh CyMMBbI U TpOU3BeeHus. JleeHne ¢ 0CTaTKOM.

To3uyuonnvie cucmemsl cuucienus. Jleouunas cucmema cuucienusi. Ilepesoo
0eCAMUYHOU 3aNUCU HUCel 8 0BOUUHYIO U OOPAMHO.

Apodu
OObIKHOBEeHHAs1 ApOOb, OCHOBHOE CBOMCTBO JPOOH, COKpalleHHe IpoOei.

CpaBHeHUe U ynopsiiounBaHue apooeit. Pemmenne 3amau Ha HAXOXKICHUE YaCTH OT
[EeJ0T0 M IEJOoro Mo ero 4actu. J[poOHoe YHCIIO Kak pe3yiabTaT AeeHUs.
[IpencrapneHne AECATUUHON APOOU B BUJIE OOBIKHOBEHHOM JPOOU M BOBMOXKHOCTD
npeACTaBIeHUs] OOBIKHOBEHHOM IpOOU B BUJIE ACCATUYHOU. JlecsITUUHBIE TpoOU U
MeTpHUUYecKas cuctemMa Mep. ApudMEeTHIYECCKHE JICHCTBUS M YHCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMHU U JECATUIHBIMHU APOOSMHU.

OtHomienue. JleneHue B JaHHOM OTHOIICHUH. MacmTad, pOIOpIHs.
[IpumeHneHue mponopiuid mpy pereHuu 3aaad. OCHOBHOE CBOUCMBO NPONOPYUL.
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Haxoxxaenne HeusBecTHOro wieHa mpornopuuu. Ceolicmeéa u npeobpaszosanue
nponopyuti. Cnocodvl npeobpaszo8anus nponopyui. 3a8UCUMOCU  MEHCOY
senuuunamu. lIpsamas u obpamuas nponopyuoHaIbHOCmMb. Aneopumm onpedeneHus
suoa 3asucumocmu. IIponopyuonanvroe oenenue. CnodxcHoe NponopyuoHaiIbHOe
oenenue.

llepexo0 k  HamypaivbHoIM — YUCTAM. Hcnonvzosanue  ceoticms
apugpmemuueckux oeticmsuti. Ilpeobpazosanue yucio08vix OpOOHBIX BbIPANHCEHULL.
Bwvi600 gpopmynvl cpeoneii cxopocmu uepes cpeonee apugpmemuuecxoe. CpenHee
apupMeTHIECKOE.

[TonsiTue nporeHTa. Boruncienne npoeHTa OT BETUWYUHBI M BETUYUHBI IO €€
MPOLICHTY. BbIpakeHHe MPOLIEHTOB JECATUYHBIMU ApoOsMu. Pemienue 3amad Ha
MPOLECHTHL. BBIpa’)keHWE OTHOLICHHWS BEJIMYMH B MpoOLEHTax. [Ipocmot
npoyenmuolii pocm. I[locmpoenue @opmynvl npocmozo npoyeHmHo2o pocmad.
Cnoorcnviti npoyenmusiti pocm. llocmpoenue gopmynsl Cl0HCHO20 NPOYEHMHO2O
pocma. Pewenue 3a0au na npoyenmwl, UCRONb3YS (hOpMYTYy npoyeHma.

IHosi0:kMTENIbHBIE M OTPULIATEIBHBIE YHCJIA
[TonoxxurenpHble U OoTpULaTeNbHbIe uncia. Llenbie yncna. Moaynp yucna,

reoMeTpuyecKas HHTEpHpeTanuss Moxyss uucia. HM3o0pakeHue dyucen Ha
KOOpAMHATHOM  mpsimoil.  YucnoBble  mpoMexyTku. CpaBHEHHUE  YHCEIL.
ApudpmeTnueckue ACUCTBUS C MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIAMH.
Aneebpauueckas cymma. Onpedenenue SbIMUMAHUSA, UCNONbL3YS AN2eOPAUYECKYIO
cymmy. Bwvi600 npasuna ymHooicenus uucen ¢ pasHvimu 3Hakamu. Bvlieoo npasuna
OelleHusl, UCNONb3Ysl onpedeienue oeaumocmu. Bwvieoo npasuna packpvimus
CKOOOK, UCNONIb3YS NPABULA NPUOABIEHUS CYMMbL K YUCTY U BbIYUMAHUSL CYMMbL U3
yucna. Hcnonvzosanue pacnpederumenbHo20 Cc8oUcmea npu  Qopmyauposke
Npasuia packpulmus CKOOOK € YUCTOBbIM MHONCUMETLEM.

[IpsimoyrosnbHast cucTeMa KOOpAMHAT Ha IuiockocTh. KoopnuHarsl TOUkM Ha
IJIOCKOCTH, abcuucca u opauHara. [loctpoeHue Touek u GUryp Ha KOOpJAUHATHOU
TUTOCKOCTH.

BykBeHHbIE BbIpaKeHUA

[Ipumenenne OykB I 3alMCHM  MaTeMarMYE€CKUX  BBIPAKEHUUW U
npennoxxkenuit. CpoiicTBa apudmMernueckux AeicTBUM. PackpeiTe CKOOOK.
Koaddurment. [TogoOHbBIE cnaracmele.

bykBeHHbBIE BBIpAKEHHMS W UYMCIIOBBIE IOJACTAHOBKU. DyKBEHHBIE PaBEHCTBA,
HAXOXKJICHUE HEW3BECTHOI'O KOMIIOHEHTA. YpasHeHue Kax npeonodcenue ¢ 0OHOU
UU HecKonbKuMu nepemennvimu. Kopenv ypaenenus. Muooicecmeo kopueu.
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OcHosHble MemoObl peulenusi YPAGHeHUl. Memoo Npod U owuboK, Mmemoo
nepebopa, pagHocuibHvie npeoopasosanus. Pemenne ypaBHeHui. Pemenue 3aqau
METOJIOM YpaBHEHUH.
KoopaunarHas mnockocTb. @YHKYUOHAIbHAS 3A8UCUMOCTNb BETUYUH.
®opmynel, GopMyIsl MEpUMETpa W TUIOMIAAW TPSIMOYTOJbHUKA, KBaapara,
o0BEMa mapasienenurea u Kyoa.

PenieHue TeKCTOBBIX 3a1a4

Pemiennie  TekcTOBBIX 33ha4  apuMeTHYeCKUM crocodboM. Pemienune
Joruyeckux 3ajad. Penenune 3a1a4 nepebopoM Bcex BOSMOXKHBIX BAPHAHTOB.

Pemienne 3amau, comep:KalMxX 3aBUCHMOCTH, CBSI3bIBAIOIIUX BEJIWYHHBIL:
CKOPOCTb, BpeMms, paccTosiHue, 1ICHa, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOAUTENBHOCTh, BpeMs, 00bEM palOoThl. ENWMHUIBI H3MepeHHs: Macchl,
CTOMMOCTH, pPacCTOSIHUS, BpEMEHH, CKOpocTU. OCBA3b MEXIy eIuHULaMU
U3MEPEHHSI KOK0W BEJTMYUHBI.

Pemenne 3ama4, CBS3aHHBIX C OTHOIICHHEM, MPOMOPIHUOHAIEHOCTHIO
BEJIMUMH, MPOIICHTAMHU; PEIICHNE OCHOBHBIX 3a]1ad Ha IPOOU U MPOIICHTHI.

Onenka W TNpUKUAKA, OKpymnieHue pesyinbrata. CocraBieHne OyKBEHHBIX
BBIPQKEHUI 110 YCIIOBHUIO 3a/1a4H.

[IpencraBineHne JaHHBIX C MOMOLIBIO Tabmuu W auarpamm. CronOuarbie
JUarpamMMbl: YT€HHE U TIOCTpOeHHE. UTeHNE KPYTOBBIX AUarpaMM.

H3vik u no2uxa

llouamue ompuyanus. Ilpomueopeuue. Ompuyanue 00WUX 8bICKA3LIBAHULL.
Ompuyanue svickazvieanuti o cyujecmsaosaruu. Cnocoowl 8vipadcenuss OmpuyaHusl
00WUX BLICKA3LIBAHULL U BbICKA3LIBAHULL O CYWeCMBOBAHUU 8 eCMeCmE8eHHOM
s3viKe.
llepemennas. Boipasicenus ¢ nepemennvimu. 1lpednosicenusi ¢ nepemeHubiMu.
llepemennasn u keanmopul. Ompuyanue ymeepoicoenuii ¢ keanmopamu. Ilonamue
Jocudeckoeo ciedosanus. Ompuyarnue ciredosanus. Obpamuoe ymeepiicoeHue.
Cnedosanue u pasrocunvrocms. Cliedosarue u c80UCmaa npeomenos.

Harnsignas reomerpust

Harnsgaeie mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yroj, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.
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B3auMHOEe pacnosio)keHrue JByX MNPSMBIX Ha IUIOCKOCTH, NapauieibHbIE
npsiMble, TEPIECHIUKYISPHbIE TpsiMble. V3MepeHue pacCTOSHUN: MEXIy IBYyMs
TOYKaMHM, OT TOUKH JI0 TIPSIMOM, JUTMHA MapIIpyTa Ha KBaJpaTHOM CETKe.

N3mepeHne W TOCTpOEHHME YIIOB C TIOMOIIBIO TpaHCIOPTHpA. Bumisl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PABHOCTOPOHHUH. YeTpIpEXYrobHUK, IIPUMEPBI
YEThIPEXYTOIBHUKOB. [IpsSAMOYroiabHUK, KBaJpaT: UCIOJIb30BAHUE CBOWCTB CTOPOH,
yIIOB, auaroHanei. M3o0pakeHune reoMeTpUuecKux (UTyp Ha HEIMHOBAHHOU
Oymare C UCIOJb30BAaHUEM IHMPKYIA, JHUHEHKH, YrOJbHUKA, TPAHCIOPTUPA.
[TocTpoeHust Ha KeT4aTon Oymare.

[lepumerp MHorOyrosnbHuKa. [loHsiTe mOmAMM  QUTYPBI, EIUHUIBI
u3Mepenus miomany. [pubnmxénnoe naMepenue miomaan Gpuryp, B TOM 4ucie
Ha KBaJpaTHOU ceTke. [IpubmmkEHHOEe U3MEpPEHHE JIIMHBI OKPYKHOCTH, IUIOIIAIN
Kpyra.

CummeTpus: IEeHTpaJIbHAsL, 0CEBAsl U 3€pKalbHAasi CAMMETPHUHU.

[TocTpoenue cuMMETpUYHBIX (Uryp.

Harnsnaeie IIPEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX purypax:
NOHAMUE MHO202PAHHUKOS - napalielenuned, Kyo, npusma, nupamuod, noHsamue
men  8pawjeHusi - KOHYC, UYumuwop, wap u cgepa. Hzobpasicenue
npocmpaucmeennvlx  ¢ueyp.  Illepsuunoe  npedcmaenenue 0 CeUeHUsX
NPOCMPAHCMBEHHBIX (Queyp, NOCMpoeHue cedeHull MHO202panHukos. IIpumepuol
PA36EPMOK MHO202PAHHUKOS, YUTUHOPA U KOHYCA.

[Tonsatune o0bEma, emuHUIBI HM3MEpeHHS 00bEMa. OOBEM MPSAMOYTOJIBHOTO
napajuiesenumnena, Kyoa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBbI

JINYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTarbl OCBOCHUS NPOrpaMMbl IO  MAaTEMAaTHKE
XapaKkTepU3yTCs:
1) naTrpnornyeckoe BOCIMTAHUE:
IIPOSIBJICHUEM HHTEpEca K IPOLUIOMY M HACTOSIIEMY POCCHUUCKONM MaTEMaTHKH,
LICHHOCTHBIM OTHOLIEHHEM K JOCTHKECHMSIM POCCUHCKUX MAaTEMaTUKOB U
POCCHIICKOM MAaTeMaTUYECKOW WIKOJIbI, K HCIOJb30BAHUIO ATUX JOCTHKECHHUHI B
JIPYTUX HayKaxX U MPUKIAAHBIX cdepax;
2) rpa’KaIaHCKoOe U AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:
TOTOBHOCTBIO K BBITIOJTHEHHIO 00s13aHHOCTEN IpaXk/1aHWHA U peaIn3aliy ero Mmpas,
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MPENCTABICHUEM O MAaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PaA3TAIHBIX
CTPYKTYp, SIBJICHUH, MPOUEAYp TpakIaHCKOro oOIIecTBa (Hampumep, BBHIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO 3THUYECKUX IMpPOOJIEeM, CBA3AHHBIX C
MPAKTUYECKUM TNPUMEHEHUEM JIOCTHXKCHUN HAyKH, OCO3HAHHEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

3) TpyaoBoe BOCIMTaHHE:

YCTAaHOBKOM HA AaKTHUBHOE Yy4YaCTHE€ B PEHICHUM MPAKTUYECKUX 3a7ad
MAaT€MaTUYECKOW HAMPABIEHHOCTH, OCO3HAHUEM BAXXKHOCTH MAaTE€MaTHYECKOTO
o0pa30oBaHusl Ha MPOTSKEHUU BCEU KU3ZHMU ISl YCIEHIHOM mpodeccuoHaIbHOM
NESATEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHUW, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYabHON TPAaeKTOpUM O0Opa30BaHUs M KU3HEHHBIX IJIAHOB
C YU4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acreTH4ecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K  SMOLMOHAJIBHOMY M 3CTETHUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajad, PEIICHUM, pacCyXJICHUH, YMEHHIO BHUJECTb
MaTreMaTU4eCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpPUEHTALlMEd B  JIEATEIIBHOCTA HA  COBPEMEHHYK) CHUCTEMY  HAy4HBIX
MpeACTaBIECHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, MPUPOIBI U
oOliecTBa, MOHMMAHUEM MaTEMaTUYECKOM HayKh Kak c@epbl ueI0BEeYECKOMN
JESITEIbHOCTH, ATAllOB €€ Pa3BUTUS U 3HAYUMOCTH JJIsl PA3BUTHUSL LIMBUJIA3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTUKH M MaT€MAaTU4YE€CKOW KYIbTYpOW KaK CPEeACTBOM
[I03HAHHUS MUpPA, OBJIAJCHUEM IPOCTEUIIMMHU HABBIKAMHU HCCIEAOBATEIbCKOU
JESATENBHOCTH;

6) ¢usnueckoe BOCIIMTAHUE, (opmupoBaHue KyJAbTYpPHI
310POBbSI M 3MOLMOHAJIBHOIO 0JIATONOJIYYHs:

TOTOBHOCTBIO TPUMEHSTh MATEMAaTUUECKHUE 3HAHHUS B UHTEPECAX CBOETO 3/10POBbS,
BEJICHUSI 3JI0POBOTO 00pa3a »KU3HU (370pOBOE TNHUTaHHE, COAJTaHCUPOBAHHBIN
peXuUM  3aHITUH W OTAbIXa, peryiasipHas  ¢u3uyeckas  aKTUBHOCTH),
c(hOpPMHPOBAHHOCTHIO HaBbIKA PedIECKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY
Y TAKOTO K€ IIPaBa JIPyroro 4eyioBeKa;

7) 3KOJIOTHYECKOe BOCIIUTAHUE:

OpHUEHTALIMEN HA TPUMEHEHNE MATEMATUYECKUX 3HAHUU JIJISI PELLICHUS 3a/1a4

B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeH cpenpl, IJIaHUPOBAaHUSI TIOCTYNKOB U
OIIEHKM MX BO3MOXHBIX IOCJIEACTBHI ISl OKPYXAIOUIEH Cpelbl, OCO3HAHUEM
r7100JIBHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelieHus;

8) amanranmusi K WU3MEHSIIONIUMCH YCJOBUSIM CONHAJIBHOM H TPUPOAHOI
Cpeabl: TOTOBHOCTHIO K JICMCTBUSAM B YCJIOBHUSIX HEONPEAECIEHHOCTH, OBBILIECHUIO
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YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATeIIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUThCA Yy APYTUX JIONEH, MpUOOpeTaTh B COBMECTHOM MESITENbHOCTU
HOBBIC 3HAHUSA, HAaBBIKM M KOMIIETEHIIUU U3 OMbITA IPYrUX; HEOOXOJUMOCTBHIO B
GbopMHUpPOBAaHUU HOBBIX 3HAHWM, B TOM 4Yucie (OPMYIUPOBATH UJIEH, MOHSTHS,
TUTIOTE3bI 00 00BEKTAX M SBJICHUSAX, B TOM YHCJIC paHee HE N3BECTHBIX, 0CO3HABAThH
neunuTel COOCTBEHHBIX 3HAHWMN MW KOMIIETCHTHOCTEW, IIIAHUPOBATh CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYALMIO, BOCHPUHHUMATH
CTPECCOBYIO

CUTYallMl0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMBbIE
peleHuss U JeucTBus, (HOpPMYIHUpPOBaTh M OICHUBATH PUCKU M TOCIEICTBUS,
(GbOopMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eiCTBUSA
ba3zoBble Jloruyeckue AecTBU:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBIC IMPU3HAKKU MaTeMaTHUYeCKUX
OOBEKTOB, TMOHATUN, OTHOLIEHUH MEXAY MOHATUSAMHU, (HOPMYIUPOBATH
OmpeJIeNICHUs TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKAIIIY,
OCHOBaHHUSI i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU MPOBOJUMOIO aHAJIN3a;
BOCTIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BBIBATH CYXKJICHUS: YTBEPAUTEIbHbBIC
W OTpHUIlaTeNIbHbIC, E€IUHUYHBIC, YaCTHbIE M OOIIUE, YCIOBHbBIC, BBISBISATH
MaTeMaTHYeCKue 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpPEUUs B (paKTax,
JTAHHBIX, HAONIONEHUSAX U YTBEPXKICHUAX, NIPeJaraTb KPUTEPUHU JIJIsi BBISABICHUS
3aKOHOMEPHOCTEW M MPOTUBOPEUMIL; JI€JIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB
JIOTUKHU, JEAYKTUBHBIX W HHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIOYEHUU 110
aHaJIOTUM; pa30upaTh J0Ka3aTeIbCTBA MATEMaTHYECKUX YTBEPKICHUM (MPsMbIE U
OT TMPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBLHO HECIOXKHbBIC JOKa3aTeIbCTBA
MaTeMaTU4eCKuX (PaKToOB, BBICTpaUBaTh apryMEHTAIUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, OOOCHOBBIBAaTh COOCTBEHHBIC PACCYXKIEHUS, BBIOMPATH CIIOCOO
perieHus yueOHoM 3a7aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUs, BHIOUPATh
HanOoJee MOIXOMANIIUN ¢ YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUER).
ba3oBbie uccienoBare/ibCKue 1eicTBUA:

UCIIOJIB30BaTh BOIMPOCHl KaK HCCIIEIOBATEILCKUN WHCTPYMEHT I1O3HAHUS,
dbopMynupoBarb  BONPOCH,  (PUKCUpYyIOLME  MOPOTUBOPEUYHE,  MpoOseMmy,
CaMOCTOSITEJIbHO YCTAaHABJIMBAaTh HMCKOMOE U JaHHOE, (POpMUpOBaTH THUIIOTE3Y,
apryMEHTHpPOBATh CBOIO IMO3UIMI0, MHEHHE; MPOBOAUTH IO CaMOCTOSITEILHO
COCTaBJICHHOMY TUTaHY HECIIOKHBIN IKCIEPUMEHT, HEOOIBIIIOE MCCIIENOBAHUE 10
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YCTAaHOBJCHHIO OCOOEHHOCTEM MaTeMaTH4YEeCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEX1y COOOM; CaMOCTOATENIbHO (DOPMYIUPOBATH OOOOIICHUS U BBIBOJIBI
Mo pe3ylbTaTaM NpPOBEAEHHOTO HAOMIONEHUS, HWCCIEAOBAaHUS, OIECHUBAThH
JIOCTOBEPHOCTh ~ TOJIYYEHHBIX  PE3yJIbTaToOB, BBIBOJOB W  000OUICHUM;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATD
IPEINOJIOKEHUSI O €r0 Pa3BUTUM B HOBBIX YCJIOBHSX.

Pabora ¢ nndgopmanmeii:

BBIABJIATHE HCAOCTATOYHOCTHb H N30BITOYHOCTH PIH(i)OpMaLII/II/I,
JaHHBIX, H€06XOI[I/IMI>IX ML pCIICHUA 3aa49H; BI)I6I/IpaTI>, AHAJIN3UPOBATD,
CUCTCMATHU3HUPOBATH )41 HHTCPIIPCTUPOBATDH I/IH(bOpMaHI/IIO Pa3INYHbIX

BUJIOB U (OpM NIpEeACTaBICHUS; BbIOUpaTh (OpMy MpencTaBiIeHUs] UHPpOpMaLuu U
WUTIOCTPUPOBATh pEIIaeMble 3a/la4d CXEMaMH, AUarpaMMaMy, MHOW rpaukoid u
UX KOMOMHAIMsMU; OLEHUBATh HAAEKHOCTh HWH(GOPMALMHU 10 KPUTEPUSIM,
MPEJIOKEHHBIM YUYUTENEM WK C(POPMYITHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKAaTHUBHBIEC YHUBEPCAJIbHbIC YUYeOHbIe 1eiiCTBUA:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBHUSIMH U
LEJSIMU  OOILLEHUS, SICHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO TOYKY 3pEHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHs MO XOAY PEUICHHs 3a/Ja4uH,
KOMMEHTHUPOBATh MOJIyYE€HHBIN Pe3yibTaT; B X0A€ 00CYKIACHHS 3a/1aBaTh BOIPOCHI
M0 CYIIECTBY OOCY)XJIaeMO#l TeMbl, MpoOIeMbl, perraeMoi 3aaadu, BBICKA3bIBATh
UJeH, HalleJICHHbIE Ha TOWCK PEIICHUS, COMOCTaBISATh CBOM CYXKICHHUS C
CY)KJIEHUSIMU JIPYTMX YYaCTHHUKOB JUaiora, oOHapy»XuBaTh pa3jilyunde U CXOACTBO
03U, B KOppeKTHOU (popme PopMynupoBaTh pa3HOITIACHS, CBOM BO3PAKECHMUS;
OPECTaBIATh PE3yJAbTaTbl pEIIeHUs 3aJauM, DSKCIIEPUMEHTa, MCCIIeA0BaHus,
NPOEKTa, CaMOCTOATEIbHO BHIOMpaTh (opMaTr BBICTYIUIGHHS C YYETOM 3a1ad
Npe3eHTallMi W OCOOCHHOCTEH  aylWTOpWH; TIOHMMAaTh W  HCIOJH30BATh
PEeUMYIIEeCTBAa KOMaHIHOW W WHIWBUIYaJbHOU pabOTHI MPU pEUICHUH Y4eOHBIX
MaTeMaTHYeCKNX  3a/1ad; OPUHUMATh 1e1b COBMECTHOH JESITeIThbHOCTH,
IUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOW pabOThl, paclpeaesnsiTh BUIbI padoT,
JIOTOBApUBATHCSI, OOCYXKJAaTh MPOIECC U Pe3yabTar paboThl, 0000ImaTh MHEHUS
HECKOJIbKUX JIIOJIeH; y4acTBOBAaTh B TPYMNIOBBIX (hopMax paboThl (0O0CYX ACHUS,
O0OMEH MHEHUSIMHU, MO3TOBbIE€ IITYPMBI U APYTUE), BBIMOIHITH CBOIO YacTh pabOTHI
U KOOPIWHUPOBATh CBOM JCHCTBHUS C APYTUMH WIEHAMU KOMaHbBI, OLICHWBAThH
KaueCcTBO CBOET0 BKJIaJa B OOIIMK MPOIYKT MO KPUTEPHSIM, CHOPMYTHPOBAHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBUSI.
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PerynsiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE IeMCTBHUA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJISAITh IIJIaH, aJrOPUTM peUleHMs 3a1add (WM ero
4acTb), BBIOMPATh CHOCOO pelIeHHs ¢ YYETOM MMEIOIIMXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTUPOBATh BapHAHTHI
peleHuii ¢ y4éToM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJIb:

BJAJIETh CIOCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca U pe3yibraTa
pelIeHUsT MaTeMaTH4eCKOW 3aJadd; NpPEIBHICTh TPYAHOCTH, KOTOPBIE MOTYT
BO3HHMKHYTh IIpYM PELICHUU 33Ja4d, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH Ha
OCHOBE HOBBIX OOCTOSITEIbCTB, HANJIEHHBIX OLIMOOK, BBISBICHHBIX TPYIHOCTEN;
OLICHMBATh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH MOCTABICHHOM LENH H
YCIIOBUSIM, OOBSACHSTh MPUYUHBI JOCTHKEHUS WM HEAOCTHIKEHUS LEIH, HAXOIUTh
OILLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

OcBoenue yrmybseHHoro ydyeOHoro kypca «Martematuka» B 5—6 Kiaccax
OCHOBHOM IIKOJIbI JOHKHO O0ECHeYrBaTh JOCTHXKEHHE CIENYIOIIUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YyJbTATOB (IMIPEAMETHBIE PE3YJIbTATHI, JOCTUTAEMbIE 3a CUET
yrayOJeHus coaepKaHus OTMEUEHbI KYpCUBOM):

S kJaace

Yucia 1 BBIYHCTIEHUS

- [loHnmaTh ¥ MPaBUIBLHO YIIOTPEOJISATh TEPMHUHBI, CBSI3aHHBIC ¢ HATyPAIbHBIMHU
YUCJIaMU; CPABHUBATh U YIIOPSAI0YMBATH HATYpaIbHbIC YNCTA;

- COOTHOCHUTH TOUKY Ha KOOPJAMHATHOM (YHCIIOBOM) MPSIMOM ¢ COOTBETCTBYIOIINM
el uuciaoM M H300pakaTh HATypajbHbIE 4YHMCIa TOYKAMU Ha KOOPAMHATHOMN
(4nuCcnOBOI) IPSAMOI;

- BBITIOJTHATH apU(PMETHIECKUE ACHCTBUS C HATYypaIbHBIMH YHCIIAMU;

- BBIIIOJIHSITh IPOBEPKY, MPUKUJIKY PE3YyJIbTaTa BEIYUCICHUIA;

- OKPYIJISITh HATypaJIbHbIE YHCIIA;

- HCIOJIb30BaTh JACIMMOCTh HATypPaJbHBIX YHCEN JJISI PEHICHUS MPaKTHYECKUX
3aj1ad4;

- HaxOJWTh JICJIUTENIM W KpaTHbIE HATYpPAIbHBIX YKCEN; MPUMEHSATH IMPU3HAKU
neanMoctd Ha 10, Ha 100, Ha 1000 m T. 1., HFa2 muHa 5, Ha3 U HA 9, na 4 u na 25,
Ha 8 u na 125, na 11 nns penieHus NpakTUYECKUX 3a/1ady;

- TNPUMEHSITh OMNPEACJICHUS IPOCTOr0 W COCTABHOTO YHCJIA ISl PEIICHUs
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NPAKTUYECKUX 3a7a4;
- IPUMEHATH TaOIUIIbI IPOCTHIX YHCET;
- IPUMEHATDH OMNpe/IeNICHNE CTENIEHU YKCIIa ISl HAX0XK/ICHUS CTEeTIeHEH;
- HAXOJIUTh 3HAYEHHUE YHUCIIOBOTO BBIPAYKEHUS, COIEPKAIIETO CTEIICH! YHCET;
- pacKJabIBaTh YMCiIa HAa IPOCThIE MHOKUTEIH;
- 3aMKMCHIBATh YHCIIO B BUJIE TPOU3BECHUS CBOUX MPOCTHIX JCIUTENCH;
- HAxXooums HaUOOALWUL 0OWUL Oelumens U HauMeHbUee 0ouee Kpamuoe 08yx u
HECKOJIbKUX YUCETl PASHLIMU CROCOOAMU,
- UCNOIb308aMb B3AUMOCEA3b HAUOOIbULE20 00We20 Oenumens, HAUMEHbUIe20
00We20 KpamHoz2o U NPoU3BedeHUs Yuceil 01 peuleHus NPaKmu4ecKux 3a0auy,
- UCNONb308aMb HOHAMUE «B3AUMHO NPOCHMble YUCIA» OJisl PAYUOHAIUZAYUU
Haxooxcoenus HO/ u HOK s3aummno npocmoix uucen.
Apodu
- IOHUMATh W MPABWIHLHO YIOTPEOISITH TEPMHUHBI, CBI3aHHBIC ¢ OOBIKHOBEHHBIMHU
U JCCATUIHBIMA JTPOOSIMU;
- CPAaBHUBATh B MPOCTEHININX CIy4asx OOBIKHOBEHHBIE JIPOOH, AECATUUHBIE IPOOU;
CpaBHUBATbH JPOOU pazHbIMU CNOCObAMU;
- COOTHOCHUTb TOUYKY Ha KOOPAMHATHOM (YUCIOBOM) MPSMOI C COOTBETCTBYIOLIUM
el uucioM U u300pakath JApoOU U JIECSITUYHBIE JpOoOM TOUKaAaMU Ha
KOOPJIMHATHOM (YMCIIOBOI) MPSIMOI;
- BBINOJHATh apuUPMETUUYECKUe JEHUCTBUA C OOBIKHOBEHHBIMH JIpOOSMH B
MPOCTEHIINX CITydasx, ¢ AECITHUHBIMU JPOOSIMH;
- BBITIOJIHSTH COBMECTHBIC BBIYMCICHUS C OOBIKHOBEHHBIMHU M JI€CSITHYHBIMU
TPpOOSIMU;
- MPUMEHSITH AJITOPUTMBI TIEPEBOIa HEMPABHILHON POOH B CMEIIAHHYIO IPOOh U
CMEIIaHHOM poOH B HEMPABUIIHLHYIO IPOOb;
- MPUMEHATH OCHOBHOE CBOMCTBO JpoOel s COKpamieHus apoOeil pa3HbIMU
crocobamu U MpUBEIIeHHE IPoOeit K 001IeMy 3HaAMEHATENIO;
- pemarb 3ajla4yu Ha ApOOM U MPOLIEHTHI; NEPEBOIUTH OOBIKHOBEHHBIE IpOOU B
JECATHUYHBIC TPOOU U 0OPaTHO;
- TPUMEHATHh KPUTEPUH BO3MOKHOCTH IE€peBoja OOBIKHOBEHHOW Apodu B
JECATUYIHYIO IpOOBb;
- BBITIOJTHATH MIPOBEPKY, MPUKUIKY PE3yJIbTaTa BEIYMCICHHUIA,
- OKPYTJIATH JACCSATHYHBIE TPOOH;
- BBITIOJTHSATH MPUONIMKEHUE IECATUIHBIX Ipo0Oeii ¢ 3aJaHHOW TOYHOCTHIO;
- TEepPEeBOJAUTH OOBIKHOBEHHbIE JApOOM B KOHEUHYIO WA OECKOHEeYHYIO
O0ecAmuyHy0 Opoob,
- BLINOJIHAMb NPUOSUNCEHUSL OECKOHEUHOU 0eCAMUUHOU OpoOU;
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- OKpY2namb OeCKoHeunble decamuinble Opoou.
TexcToBEBIE 3a7aUuH

— pfuiaTb TCKCTOBLIC 3adadun apI/I(bMeTI/ILIeCKI/IM crocoboMm uW ¢ ITOMOIIIBIO

OpraHn30BaHHOI'0 KOHCYHOI'O Hepe60pa BCCX BO3MOJKHBIX BAPHUAHTOB,

— H3BJICKATb, AHAJINU3UPOBATHb, OLCHUBATDH I/IH(i)OpMaHI/IIO, MpCaACTABJICHHYIO B

Tabnuie, Ha CTON0YaTOW auarpaMme, HHTEPIPETUPOBATH MPEICTABICHHBIC
JaHHBIC, WCIOJL30BaTh JaHHBIE TIPU PEIICHWH 3aJad, CTPOUTh MOJIEIH,
WCITOJIB30BaTh KPATKUE 3aITUCH, CXEMBbI, TAOJUIBI, 0003HAYCHUS TIPU PEIICHUN
3a/a4y, TUIAHUPOBATh M PEAM30BBIBATH PEIICHUS, TMOSCHATH XOJ PEIICHHS,
MIPOBOJIUTh TIOMCK Pa3HBIX CIIOCOOOB PEIICHUS, COOTHOCHUTH ITOJTYYCHHBIH
pe3yibTaT ¢ YCIOBUEM 3aa4d, OLICHUBATh €ro IPaBA0IIoA00He, peliaTh 3a/1a4u
C BOTIPOCaMHU;

MOJIE30BAaThCS OCHOBHBIMH €IMHUIIAMU W3MEPEHUS: IICHBI, MAacChl; PAaCCTOSHHUS,
BPEMEHH, CKOPOCTH; BBIPpAXKaTh OJHY CIUHHUIIHI BEJTMYUHBI Yepe3 IPYTHe;

pemarb COCTaBHbIE 3a7auyd B 2—5 NEHCTBUIl C HATypaJlbHbIMHU, JPOOHBIMU U
CMEIIIaHHBIMM YHCJIaMH Ha CMBICT apu(METHYECKHX JEHCTBUH, pa3HOCTHOE U
KpaTHOE CpaBHEHHE, paBHOMEPHBIC IMPOIECCHl (BUIa @ = bc), TO €CTh peliaTh
3aJ1a4M, COJCpJKAIllhe 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIUYHMHBI: CKOPOCT,
BpEMsI, PACCTOSTHUE; T[eHa, KOJTMIECTBO, CTOMMOCTH;

pemarhk TpU THMA 3a7ad Ha ApoOW: HaXOXKJICHHE YaCTH OT YHMCIIA, YUCHIA 0 €T
YacTH U IpoOU, KOTOPYIO OJTHO YHCIIO COCTABIISIET OT IPYTOro;

permarh 3aJladd Ha OJIHOBPEMEHHOE PaBHOMEPHOE IBIIKCHHE JIBYX OOBEKTOB
(HaBcTpeuy Apyr ApPYrYy, B IPOTHBOIOJIOKHBIX HANpPABICHUSAX, BIOTOHKY, C
OTCTaBaHHWEM): OIPEACIICHUE CKOPOCTH CONVIKEHUS W CKOPOCTH YHaJICHUS,
PACCTOSTHAS MEXIY ABMXKYIIUMHUCS OOBEKTaMH B 3a/IaHHBIH MOMEHT BPEMEHH,
BPEMEHU JI0 BCTPECYH;

pemarh 3a7a4yd BCEX M3YyUYCHHBIX THIOB ¢ OYKBEHHBIMU JaHHBIMH U HA0OOPOT,
COCTaBIIATh TEKCTOBBIC 3aJ1a4M K 3aJaHHBIM OYKBECHHBIM BBIPAKCHUSIM;
CaMOCTOSITEJIbHO COCTaBJISITh COOCTBEHHBIC 3a7auyd H3y4aeMbIX THIIOB II0
3aJIaHHON MaTeMaTH4YeCKOW MOJICTTH — YUCIIOBOMY U OYKBEHHOMY BBIPa)KCHHIO,
cxeMe, Ta0IuIIe;

IIPY PEIICHUN 3a7a4 BBITIOIHATH BCE apu(PMeTHIecKre NeHCTBUS C N3YYCHHBIMH
BEIIMYNHAMH.

CAMOCMOSIMENbHO CIMPOUMb U UCNOIb308AMb AICOPUMMbL U3VHAEMbIX CIIYYAEE
peuteHuss meKCmoavix 3a0au,

pewams 3a0ayu O0WUMU MEMOOAMU. NPOO U OUUDOK, MemOoO nepebopa,
AHATUZUPOBAMb, MOOCTUPOBAMNDb U Pellamb MeKCcmosovle 3a0adu 8 6—8 oelicmeutl
Ha 6ce U3yYeHHble OeUCMBUS C YUCTIAMU,
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— pewams 3a0a4yu HA GbIYUCTIEHUE NAOWAOU NPAMOY20bHO20 MPEY2ONbHUKA U
niowadeu Queyp, CcOCMAGIEHHbIX U3  NPAMOY20TbHUKOS, K8AOpamos U
NPAMOY20/IbHbIX MPEY20JIbHUKOS,

— pewams HeCmaHoapmuule 3a0a4u NO U3YYAeMbiM MeMam, UCNONb306amb O
peuieHuss meKCmoswlx 3a0ay epapuKi 08UNCEHUS.

I'eomeTpuyeckue purypsl U BeJTMYUHbI

— TIOJIB30BATHCS T€OMETPUYECKUMU MOHATUSAMM: TOYKA, NpsAMasi, OTPE30K, JIyd,
yT0J1, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KPYT.

— MPUBOJUTH IPHUMEPHl OOBEKTOB OKPYXKAIOIIETO0 MHpa, HUMEKMMX (popmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

— HCMOJIB30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO C yrjaMu: BEpIIMHA CTOPOHA; C
MHOTOYTOJBHUKAMH: YIOJI, BEpPIIMHA, CTOPOHA, JUArOHANIb, C OKPY>KHOCTBIO:
paauyc, AMameTp, UEHTP.

— n300pakaTh M3y4YEHHBbIE TIeoMeTpUuYecKkue (Urypsl Ha HEJIMHOBAaHHOW U
KJIETYaTOM Oymare ¢ MOMOILBIO LUPKYJIS U JINHEHKH;

— HENOCPEACTBEHHO CPAaBHUBATH YIVIBI METOJOM HAJIOKEHUS;

— HEMOCPEACTBEHHO CPAaBHUBATH YIJIbI METOJOM HAJIOKEHUS;

— HU3MEPSTh BEJIMUMHY YITIOB PA3JIMYHBIMU MEPKaAMU;

— HU3MEPATh BEIMYMHY YIJIOB C IIOMOLIBIO TPAHCIIOPTHPAa M BBIPAXKATh €€ B
rpagycax;

— HAaXOAUTh CYMMY M pa3HOCTbh YIJIOB;

— CTPOMTH Yroj 3aJaHHOM BEJIMYMHBI C IOMOILBIO TPAHCIIOPTHPA;

— pacro3HaBaTh pPAa3BEPHYTHIA Yroj, CMEXKHBIE M BEpPTUKAJIbHBIE  YIVIBI,
LHEHTpaJbHBIA YIrOJI W YIOJI, BIHCAHHBIA B OKPYKHOCTb, HCCJIEIOBaTh UX
MIPOCTENIINE CBOWCTBA C IOMOILBIO U3MEPEHUM;

— HAXOJWTh JJUHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOIIbIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTh 33JaHHOIO
paaunyca;

— HCIOJB30BAaTh CBOMCTBA CTOPOH U YIJIOB INPSMOYTOJbHUKA, KBajgpara Il HX
MOCTPOEHUS, BBIYUCIICHUS IJIOIIAAN U IEPUMETPA.

— BBIYUCIATH MEPUMETP U IUIOUIAAb KBaApaTa, NPSMOYrojbHUKA, (QuUryp,
COCTABJICHHBIX W3  KBAaApaToOB,  MPAMOYTOJIBHUKOB,  MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB, B TOM Yucie GUryp, n300paxxEHHbIX Ha KIeT4aTon Oymare;

— pacno3HaBaTh MPSMOYTOJIbHBIA TPEYrOJbHUK, €0 YIVIbl, CTOPOHBI (KAaTEThl U
TUIIOTEHY3Y), HAXOAUTh €0 IJIOMA/b, OIUPAsCh HA CBA3b C MPSIMOYTOJbHUKOM;

— T0Jb30BATHCSI OCHOBHBIMH METPUYECKHMMM E€AUHULAMU W3MEPEHMS JUIMHBI,
IUIOIIA/M; BBIPAYKaTh OJTHU €IMHULIBI BEJIMYHUHBI YEPE3 IPYTHUE;

paciio3HaBaThb MapalJICICIINIIC, KY6, HCIIOJBb30BAaTh TCPMHHOJIOTHWIO: BEPIIMWHA,
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pebpo rpaHb, U3MEPEHNUS;, HAXOIUTh U3MEPECHUS TapaJijIesienuIiesia, Kyoa;
BBIUUCIIATH O00BEM KyOa, mapajulefienurena M0 3aJaHHBIM H3MEpPEHUSM,
M0JIb30BaThCS €AMHUIIAMU U3MEPEHHS 00bEMA;

pemiaTh HECIOKHBIE 3aJadyd Ha W3MEPEHHE TEeOMETPUYECKHX BEJIMYMH B
PAKTHYECKUX CUTYaITHsX.

CamMoCmosamenbHo YCMAaHaeIueams cnocodbl CpAGHEHUs Y2N08, UX USMEPEHUs U
HOCMPOEHUsl C NOMOWbIO MPAHCHOPMUDA,

NpU UCCIE008AHUU CBOUCME 2eOMEMPULECKUX PUSYD C NOMOWbIO NPAKIMUYECKUX
uMepeHull U npeoMemHuix Mooeiell GopMyIuposams coOCMEeHHble 2UNome3sbl
(CB0OUICMBO  CMENCHBIX U BEPMUKATLHBIX Y2ll08; CBOUCMBO CYMMbL Y2l08
Mpey2onbHUKA, Yemvlpexy2oibHUKa, NAmuy20ibHUKd, C8OUCME0 YeHMPAlbHbIX U
BNUCAHHBIX V2T108 U OP.);

oenams 81600 O MOM, UMO BbIAGIEHHbIE CEOUCMBA KOHKPEMHbIX (Ueyp Helb3sl
PACRPOCMPAanUms HA 8ce 2eomempuyeckue Gueypbl 0AHHO20 MUnd, Mmax Kax
HEeBO3MOICHO USMEPUMb KANCOYIO U3 HUX.

BeuuuHbI M 3aBUCUMOCTH MEKIAY HUMHA

UCIIOJIb30BATh  COOTHOLIEHUS MEXJYy HW3YYCHHBIMH €IMHULIAMH  JUIMHBI,
oA 1, 00beMa, MacChl, BPEMEHHU B BBIUUCIICHUSX;
npeoOpa3oBbIBaTh, CpPaBHUBATh, CKJIAAbIBATh U  BBIYUTATh  OJHOPOJHBIE
BEJIMYMHBI, yMHOXKATh U JI€IUTh BEJIMUYMHbBI HA HATYPAJIbHOE YHUCIIO;
MOJIb30BAThCA €IMHMIIAMHM IUIOAAM W o0bema; mpeoOpa3oBbIBaTh UX,
CPaBHUBATH U BBIMOJIHATH apu(PMeTUIeCKUe AEUCTBHSI C HUMU;
YUTATh U B MPOCTEUIINX CIIy4asiX CTPOUTh KPYroBbI€, TUHEHHBIE U CTOIOYATHIC
JMarpaMMmBbl;
YUTaTh U CTPOUTH TpaUKH ABMKEHHUSI, ONIPENEIATh IO HUM;
BpeMsl BbIXOJla M MPHUObITHUA OOBEKTA; HANPABICHHUE €r0 JIBH)KEHUS, MECTO U
BpEeMsl BCTPEUU C JPYTMMH OOBEKTaMH; BPEMs, MECTO, NMPOJOKUTEIBbHOCTh U
KOJINYECTBO OCTAHOBOK;
NPUAYMBIBaTh MO IpauKaM JBHKEHHUS PACCKa3bl O COOBITHSIX, OTpPaKEHHEM
KOTOPBIX MOTJIM Obl OBITH paccMaTpUBaeMble IPAPUKUA JTBUKEHUS;
UCIIOJIb30BATh ~ 3aBUCHMOCTH  MEXJIYy KOMIIOHEHTAMH U  PE3yJbTaTaMu
apu(MeTnyecKkux AEMCTBUM Al OLEHKHM CYMMBI, Pa3HOCTH, NMPOU3BEACHUS U
YaCcTHOTO.
CamMoOCmMoAmMenbHO CMpPOUms WKAIY € 3a0AHHOU YeHOU OeleHusl, KOOPOUHAMHbILL
Y4, CMpoums (GOpMYNy pPACCMOSHUS MeHCOY MOYKAMU KOOPOUHAMHO20 TIYUd,
Gopmyny 3asucumocmu  KOOPOUHAMbL  OBUNCYWEUCH TMOYKU OM 8peMeHU
08UdICeHUs U Op.;
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Habnooams ¢ NOMowblo mabnauy, YUCI08020 JY4ad 3ABUCUMOCIIU MeNCOY
nepemMeHHbIMU BeNUYUHAMU, B8bIPANCANb UX 8 HECHONCHBIX CIYHASX C NOMOWbIO
popmyn;

UCNONBb306aMb 01 peuleHus 3a0a4 @opmynvl paccmoanus d medcoy 08yMs

PABHOMEPHO OBUNCYWUMUCA 0O0bEKMaMu 8 MOMEHmM 8peMeHU t OJis OBUMNCEeHUs.

Hagcmpeuy oOpye opyey (d = sop — (vi + vz) * t), 8 Npomu8ONOIONCHLIX
Hanpaesnenusax (d = sp + (vi + v2) - t), 80020HKY (d = sp — (Vi — V2) - 1), C
omcmasanuem (d = sg + (vi—vz) - t);

KOOUpPOB8AmMb ¢ NOMOWbIO KOOPOUHAM MOYeK Gueypsbl KOOPOUHAMHO20 Yeld,
CamMocmosamenbHO COCMAGIIeHHbIE U3 IOMAHBIX TUHUL,

onpeoensims no 2paguKy 08UNCEHUSL CKOPOCMU 00bEKMO8;

CAMOCMOAmMENbHO COCMABJIAMb epacpuku OBuUdICeHUsT U npudyMbleamb no HUM

pacckasovl.

AJireOpandecKkue npeacTaBICHUs

YUTaTh, 3aIlMCHIBATh, COCTABISATH W MPEOOpPa3OBBIBATH I1IEJbIE U JAPOOHBIC
BBIPAXKEHUS,

3aMuchbiBaTh B OYKBEHHOM BHUJIE MEPEMECTUTENIBHOE, COYETATEIbHOE CBOMCTBA U
CBOICTBA CJIOKCHUSI M1 YMHOXKCHHUS, PACIPEACITUTEIHHOE CBOMCTBO YMHOXECHUSA
OTHOCHUTEJIBHO CIJIO)KCHWS W BBIYMTAHMS, YacTHbIE ciiydan AeuctBud ¢ 0 u 1,
WCIIOJIb30BATh BCE 3TU CBOMCTBA JUJISl YIPOILIECHUS BEIYUCIECHUN;

pacrpoCTpaHATh HU3YYEHHbIE CBOMCTBA apu(METHUYECKUX JEUCTBUU Ha
MHOXECTBO JIpo0eii;

pemiatb TPOCThIE W COCTABHBIE YPABHEHHSI CO BCEMH apU(PMETHYCCKUMHU
JIEUCTBUSIMHA, KOMMEHTHPOBATh XOJ PEIICHUS, Ha3bIBasi KOMIIOHEHTHI ICHCTBUN;
MCIMOJIb30BaTh OCHOBHBIEC MPUEMBI PELICHUS] YPABHEHUI:

npeodpa3oBaHus, METO MPOO U OMMOOK, METO TIepedopa;

3aMKCHIBATh PEILICHNE YPAaBHEHUI C MOMOIIbIO 3HaKa paBHOCHIIBHOCTH (&)
YUTAaTh W 3alMUChIBAaTh C IMOMOIIBIO 3HAKOB >, <, >, < CTPOrue, HECTPOTHUE,
JIBOVMHBIEC HEPABEHCTBA;

peuiarh MPOCTEHIINE HEPABEHCTBA HAa MHOXECTBE UEJbIX HEOTPUIATEIbHBIX
YHCEN C MOMOIIBIK) YHMCIIOBOTO JIyda M MBICICHHO 3allMChIBATh MHOXECTBA HX
peLIeHnH, UCTIOb3Ys

TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY.

Ha OCHOB8e 0OUWUX CBOUICME APUPMEMULECKUX 0eliCMBULl 8 HECTONMCHBIX CYUAsX:

1) onpedensimo MmHoMCECMBO KOPHElU HECMAHOAPMHBIX VYPASHEHUU (YPAGHEeHUll C

00HOIU nepemeHHoU 8uda x(x + a) = b, 00HO ypasHeHue ¢ 08yMs NepemMeHHbIMU,
08a YpasHeHUsl ¢ 08YMs NePEMEeHHbIMU),
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2) ynpowams OyKeeHHble 8bIPANCEHUS,

— UCNONBL308AMb  OVKBEHHYIO CUMBOAUKY Ol 0000UWjeHUs U CUCMeMamu3ayuu
3HAHULL YYAUUXCSL.

Mamemamuueckuii A3bIK U INEMEHMbL TOZUKU

— pacno3Haeams, yYUMamev U NPUMEHAMb HOBble CUMBOIbI MAMEMAMUYECKO20
A3bIKA: 0003HaveHue 0oau, Opobu, npoyenma (3Hak %), 3anuUcCb CMpoIux,
HeCmpo2cux, OBOUHBIX HEPABEHCME C NOMOWbIO 3HAKO8 >, <, >, < 3HaK
NPUOTUNCEHHO20 DPABEHCMBA, 0003HAYEHUEe KOOPOUHAM HA NPAMOU U HA
NIOCKOCMU, Kpy2osble, cmoiduamovle U JUHEUHble Ouazpammvl, 2pagpuxu
OBUIICEHUS,

— onpeoensims 8 NPOCMEUUUX CIYYASX UCHUHHOCIb U JIOHCHOCb 8blCKA3bIGAHULL

— cmpoums npocmetiiiue 8blCKA3bIBAHUS C NOMOWDBIO JTOSUYECKUX CBA30K U ClIO8
«KaHCOBILLY

— «HaUoemcsy, «6ce20ay, KUH020a», «U/UIU»,;

— 000CHOBLIBAMb CBOU CYHCOEHUsl, UCNONb3YA U3VUEeHHble 8 5 Kildcce npasuid u
ceoticmea, 0enamyv 102udecKue 6bl800bl;

— CmMpoums ymeepicOeHUs:, UCHONb3YS 3HAK PABHOCUTLHOCIIU (&),

— NPOBOOUMb  HEC/LOJNCHbIE JIOSUHECKUE PACCYHCOEHUS, UCNONb3YSL J0SUYECKUe
onepayuu u 102udecKue Ca3Ku,

— Oonpeoensimb pagHOCUNLHOCb YIMBEPHCOECHULL,

— onpeodensimb CyujecmeenHvle NPUHAKY OnpeoesleHUs.,

— CmMpoums Jlo2uyecKue YenouKu,

— 000CHOBLIBAMb UCMUHHOCIb UTU JONCHOCHb BbICKA3bIBAHUS 00uje20 6uoa u
8bICKA3bIBAHUS O CYULECTNBOBAHUL,

— 3anucviéams Onpeoenenuss Ha Mamemamuieckom s3biKe;

— cmpoums onpeoeieHust N0 PUCYHKAM;

— UCNONBb3068aMb ONpedeleHUs OJisl peuleHUs PA3TUYHbIX 3a0aHULL,

— pewams jocuyecKue 3a0aiu ¢ UCNONb308aAHUEM epaduiecKux mooenetl, maoiuy,
epacghos, ouacpamm Jiinepa—Benna;

— cmpoums U 0C6AUBAMb NPUEMbl peuleHus 3a0ay J102U4ecKo2o0 Xapakmepa 6
COOmMBemcmauU ¢ NPocpammol 5 Kuacca.

Pabora ¢ unpopmanmeil 1 aHAJIN3 TaHHBIX

— WCTONB30BaTh Ui aHaliu3a TMPEACTABICHUS MW CHUCTEMAarW3alluy JaHHBIX
TaOJINIIBI, KPYTOBBIC, TMHCHHBIC U CTOJIOUATHIC JUATPAMMBI, TpaUKH JBUKCHUS;
CpaBHUBATh C WX IOMOINBIO 3HAYCHHUS BEJIWYHMH, HWHTEPIPETHUPOBATH JTaHHBIC
Ta0JInlL, JUarpaMM U rpaduKos;
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paboTaTh C TEKCTOM: BBLAENATH YAaCTH Y4eOHOTO TEKCTa — BBOJHYIO YacTb,

[JIaBHYIO MBICIIb M Ba)KHBIE 3aMeUaHUsl, IPUMEPbI, HIUTIOCTPUPYIOLIHIE ITIaBHYIO

MBICJIb, U B&XKHBIE 3aMEUaHMsI, IPOBEPATH TOHUMAHUE TEKCTA;

— BBINIOJHATH MPOCKTHBIE PadOTHI MO 3alaHHON MJIM CaMOCTOSITENbHO BBIOPAHHOMN
TeMe, COCTaBJIATh IUIaH MOMCcKa HHPOpMAIIIH;

— orOMparb  UCTOYHHKM  uHGpOpManuu  (CIOPABOYHUKH,  DHIMKIIOMEIHH,
KOHTPOJIUpyeMoe TMpocTpaHcTBO IHTepHera u Ap.), BBIOMpATh CIOCOOBI
npeacTaBleHus HHGOPMAIIH;

— BBINIONHATH TBOpYeckue paboTsl mo Temam: «llepemaua wuHbopmanuu ¢
HIOMOIIBIO KOOpAUHATY, «I paduKu TBUKESHUN Y,

— paboTarb B MarepHaJbHOM M HMHPOPMALMOHHOM Cpele OCHOBHOTO OOIIEro

oOpa3oBaHus (B TOM 4YHUCJIE€ C Y4E€OHBIMM MOJEJSIMH) B COOTBETCTBUHU C

cofiep)KaHUEeM yIiTyOlieHHOro yueOHoro npenMera «MaremaTuka. 5 Kiacey.

6 KJacc

Yuciia ¥ BLIYHCTICHUSA
—  3HaTh W TNOHHUMATh TEPMHUHBI, CBSA3aHHBIEC C PA3IUYHBIMU BUJAMH YHUCEN U
crocobamMu WX 3alKCH, NEPEXOJUTh (€CIM ATO BO3MOXKHO) OT OJHOU (POpMBI
3aIMCH YUCTIa K IPYTo;
— CpaBHMBATh M YIIOPSAIOUYMBATH II€JIbIC YKCIIa, OOBIKHOBEHHBIC U JCCATUYHBIC
JIpoOH, CpaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB;
— BBITIOJIHSITh, COYETass YCTHBIE M IHMCHMEHHBIC MPUEMBI, apu(hMETHUSCKHEC
JNEUCTBUS C HATypPAIBHBIMA H IEJABIMH YHCJIaMH, OOBIKHOBEHHBIMHU U
TECATUIHBIMH JIPOOSMH, TTOJIOKUTEITHHBIMA U OTPUIIATSIILHBIMU YHCIIAMU;
- BBIYUCIIATh 3HAUYCHHUS YHCIOBBIX BBIPAKCHHUH, BBITIOJHATh MPUKUAKY U
OIICHKY pe3yJIbTaTa BEIYUCICHU;
- BBITIOJIHATh TIPEOOpPa3OBaHUsl YHCIIOBBIX BBIPAKCHHH Ha OCHOBE CBOWMCTB
apu(pMETUYECKUX ACHCTBUM;
— OTIPENENSTh TAKTUKY BBIYMCICHHA B 3aBUCHUMOCTH OT KOHKPETHBIX
00CTOSATENBCTB, HO TaK, YTOOBI pelieHne OBLJIO TI0 BO3MOKHOCTH 00JIee TIPOCTHIM U
yAOOHBIM;
- HAaXOJHUTH OTHOIIIEHHE BETUYMH U YUCET;
— YUTaTh M 3aIMCHIBATh OTHOIIECHUS Pa3HBIMHU CIIOCOOAMHU;
- HaxXOIUTh MPOIICHTHOE OTHOIIICHHE;
— JOKa3bIBaTh UICTHHHOCTH IPOTIOPIINH;
— 3alCHIBaTh W YHWTaTh MPOMOPIMH Pa3HBIMH CHOCO0AMH, HCIIONB3Ys
MaTeMaTHIECKYI0 TEPMUHOJIOTHIO;

— HaxXOIUTh CpeHee apu(PMETHIECKOE YUCENT U BEJIUYUH;
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— OTIPENENATh TMPUHAMICKHOCTh YHCENT MHOXKECTBaM HATypPalbHBIX, IEIbIX,
palMoOHaIbHBIX YHCEIT;

— M300pakaTh YKclia Ha KOOPAUHATHON MPSIMON;

— MIPUMEHSATh TEOMETPUICCKHUIA CMBICT MOYJISI YMCTIA IS PEIICHHS YPaBHCHUS
Y HEPABEHCTBA;

— COOTHOCHUTH TOYKY Ha KOOPAMHATHOU MPSMOM C COOTBETCTBYIOIIUM €1 YUCIIOM U
M300pakaTh YUCiIa TOYKAMU Ha KOOPJIWHATHOMN NPSIMON, HAXOUTh MOIYJIb YHCIIA;
— COOTHOCHUTBH TOYKH B MIPSIMOYTOJIbHON CUCTEME KOOPJIUHAT C KOOPJAUHATAMH 3TOMN
TOYKH;

— pacno3HaBaTh YHCIOBYIO MPSMYIO, Ha3bIBaTh €€ CYIIECTBEHHBIE MPU3HAKH,
OTpEeAENATh MECTO YMCIa Ha YHWCIOBOW MPSAMOW, CpaBHUBATH, CKIIAJLIBATH U
BBIYUTATh YUCJIA C TIOMOIIbIO YHCIIOBOM MPSMON;

— HA3bIBaTh CYIIECTBEHHBIC MPU3HAKU KOOPAMHATHOW MPSAMOM, OIpPEAesiTh
KOOPJMHATHI TPUHAUICKANAX €M TOYeK C pPAMOHAIBLHBIMU KOOPIWHATAMH,
CTPOUTh M HCIIONB30BaTh JUIsl pelIeHUs 3afad (pOpMyday pPAacCTOSHUS MEXAY e€e
TOYKAMH,

— pacno3HaBaTh KOOPAMHATHYIO IIJIOCKOCTh, HAa3bIBaTh €€ CYIICCTBEHHbIE
MPU3HAKH, ONPENEATh KOOPIUHATHI TOYEK KOOPAMHATHOM TUIOCKOCTH M CTPOUTH
TOYKH I10 UX KOOpAMHATAM;

— OKPYTJIATH LENble YUCIIA U JECATUUHBIE JPOOHU, HAXOAUTH NPUOIMKEHHS YACET.
— NpUMeHSMb  pasiuyHble  8APUAHMbBL  DEUeHUs NpuMepos, YNpoujamo
npeobpa308aHus, UCKAMb ONMUMAIbHbLE CNOCOObL peuleHUs « OIUHHBIXY NPUMEPOS,
- NPUMEHAMb HOHAMUSL NPOCMO20 U CIOHCHO20 NPOYEHMHO20 pOCma OJisl
peuieHus 3a0ay IKOHOMUYECKO20 XapaKmepa,

— nepesooums 0eCAMUYHYI0 3aNUCh YUCET 8 0BOUUHYIO CUCTEM) U 0OPAMHO.
YucsoBbie 1 0yKBEeHHbIE BHIPAKCHUSA

- UCIIOJIb30BaTh OYKBHI NI 0003HAUCHUS YHCEI TIPH 3alUCH MAaTeMaTUYeCKUX
BBIPKEHUN, COCTABIISITh U YUTaTh OYKBEHHBIC BHIPAXKECHUS U (DOPMYIIbI, HAXOAUTh
3HaYeHUSI OYKBEHHBIX BBIPAKEHUN, OCYIICCTBIISII HEOOXOAMMBIC TOJCTAHOBKH U
npeodpa3oBaHus (pacKpbIBaTh CKOOKHU, ONpeaessiTh KodhPUImeHTs B OyKBEHHBIX
BBIPKCHUSX, IPHUBOIUTH TIOJJOOHBIE ClTaraeMbIe  T.11.);

— HaxOJIUTh HEU3BECTHBIN KOMIIOHEHT PAaBEHCTBA;

— WCIIOJIb30BaTh TIOHSTHE «PEIIUTh YPaBHEHUS» TMPU UX PEIICHUH; CTPOUTH
HOBBIE CIIOCOOBI PEIICHUS YPaBHEHU;

— pemarb ypaBHCHHS CO BCEMH apU(PMETHUYCCKUMU JCHCTBUSIMH Pa3HBIMHU
criocobaMu: pPaBHOCHUJIIBHBIMU MPEOOPA30BAHUSIMU, MEMOOOM NpoO U OWUDOOK,
Memooom nepebopa,

— MMOHUMAaTh W YHOTPEOJISITh TEPMUHBI, CBA3aHHBIE C 3aMUCHIO CTETICHW YHCIIA,
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HAaXOJUTh KBaJpaT W Ky0 YWCIa, BBIYUCISTH 3HAYCHUS YHCIOBBIX BBIPAKEHUH,
coJiepKallluX CTENEHHU;

— MOJIb30BaThCA MPU3HAKAMU JIEIMMOCTH, PACKJIaJbIBaTh HATypalbHbIC YKCIIa Ha
MPOCTHIE MHOKUTEIH;

— MOJIb30BaThCA MAacIITA0OM, COCTABIIATh IPOIOPIIMU U OTHOILLICHUS;

— MPUMEHSATH OCHOBHOE CBOWCTBO MPOTIOPITUH ISl HAXOXKICHUS HEM3BECTHOTO
YJIeHa MPONOPIUH; TPEoOPa30BLIBATH MPONOPIIUH.

— Ha OCHO8e O00OWUX CBOUCME apumemuyeckux Oeucmeuti 8 HeCi0NHCHbIX
CYYasx:

— ONnpeoensams MHONCECMBO KOPHEL HeCMAHOAPMHBIX YPAGHEHUT,

— ynpowams OYKEEHHbIE GbIPANCEHUS,

— UCNONBb306aMb OYKBEHHYIO CUMBONUKY OJisl 0000WeHUs U cucmemMamu3ayuu
SHAHUU Y4auuxcs;

— pewams npocmeluiue YpasHeHus ¢ Mooyiem, UCNONb3YS KOOPOUHAMHYIO
NPAMYIO U onpeoereHue MoOyis,

— peuiams npocmeuuiue HepageHcmsea U 080lUHble HePAGeHCMBA ¢ MOOYLeM C
NOMOUWbIO KOOPOUHAMHOU NPSAMOILL.

TexcToBble 3a1a4UH

— CaMOCTOSITEIbHO aHATU3WPOBAThH 3a/1a4l, CTPOUTH MOJEINH, IIAHUPOBATh U
peanu30BbIBaTh PEILEHUS, MOSICHATh XOJ pEIICHUs, MPOBOAUTH MOMCK
pa3HbIX CIOCOOOB pELICHUS, COOTHOCUTh TIOJYYEHHBIH pe3ynbTaT C
YCIOBUEM 3aJlaud, OIIEHMBATh €ro IMpaBIONoAo0He, pemarbh 3aJauu C
BONPOCaMU;

— pelmaTh MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U apu(PMETHIECKUM CIIOCOO0M;

— pemiath 3a/aud, CBA3aHHBIE C OTHOLIEHHEM, MPOMOPIIMOHATHFHOCTHIO
BEJIMYWH, MPOIICHTAMHU;

— peliaTh TP OCHOBHBIE 33/1a4M Ha APOOU U TPOLEHTHI;

— pewiams 3a0auu HA NPOCMOU U CIIONHCHBIL NPOYEHMHBIN POCH,

— WCIIONb30BaTh TOCTPOEHHBIC alNTOPUTMBI  COBMECTHBIX JCWCTBHHA C
OOBIKHOBEHHBIMU U JICCATUYHBIMU JPOOSMU TIPH PELICHUU 3314 Ha JPOOH U
IPOLEHTHI;

— pelath 3aJaud, CoOJEepiKallie 3aBUCUMOCTH, CBS3bIBAIOLINE BEJIUYHHBI:
CKOpOCTb, BpeMms, paccTosiHue, 1IEHa, KOJIMYECTBO, CTOUMOCTb;
MPOU3BOAUTENILHOCTh, BpeMsi, 00BbEMa paboOThl, HCHOJB3Yyd apudmeTHuecKue
NEHCTBUS, OIEHKY, TPUKUIKY; TOJNb30BAThCs  €AMHUIIAMHA  H3MEPEHUS
COOTBETCTBYIOIINX BEINYNH;
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— pemiarh 3a7a4d Ha JABWKEHHUE MO PEKE: HAXOAUTh CKOPOCTh MO TEYEHUIO

PEKHU, CKOPOCTh NPOTUB TEUEHUSI, COOCTBEHHYIO CKOPOCTh U CKOPOCTb TE€UEHHUS IO

CKOPOCTHU IO TEYEHHUIO U CKOPOCTH MTPOTUB TEUCHUS;

— CTPOUTHh MOJEIM OJHOBPEMEHHOIO PaBHOMEPHOIO JIBHIKEHHS OOBEKTOB Ha

KOOPJMHATHOM JIy4€;

— YUTATh U CTPOUTH TpaUKU JABMXKEHUS, ONPEACISITh IO HUM: BPEMsI BBIXOJA

U NpUOBITHS OOBEKTA; HAlpaBICHHE €ro JIBUKEHHS; MECTO M BPEMsI BCTPEUM C

IpyruMu  OOBEKTaMH; BpPEMs, MECTO, MPOAODKUTEIBHOCTE M KOJIUYECTBO

OCTaHOBOK;

— MPUIYMBIBATh MO TpaduKaM ABUKEHHUS PacCKa3bl O COOBITUSX, OTPAKEHUEM

KOTOPBIX MOIJIU ObI ObITh paccMaTpuBaeMble IpauKH TBUKECHMUS,;

- pacrno3HaBaTh NPSIMYIO U 0OpaTHYIO MPONOPIMOHAIbHbIE 3aBUCUMOCTH;

- 3a/1aBaTh 3aBUCUMOCTH C IOMOUIBIO (popMyI1, Tabull, Tpa(uKoB;

— HaxoIUTh MO Tpaduky mnOpsAMOM U OOpaTHOW MPOMOPIUOHAIBHOCTU

K03()(PpULIMEHT IPONOPIUOHATIBHOCTH;

- pacrno3HaBaTh (PyHKIMOHAIBHYIO 3aBUCHUMOCTb CPEIM JaHHBIX Pa3IMYHBIX

3aBUCUMOCTEH;

— pemarh 3a/1a4M CO CPEeTHUM apu(PMETUUECKUM YHCEIl U BEJINYUH;

- UCIOJIb30BaTh MOHITHE «MAcIITa0» /Uil PEeIIeHuUs 3a/1ay;

— COCTaBJISITh OYKBEHHBIE BHIPAXKEHUS IO YCIOBHIO 33]1a4H;

- pelaTh 3a1a41 METOJIOM YPaBHEHHI;

— CaMOCTOSTENIbHO COCTaBJIATh COOCTBEHHBIE 33Ja4M M3y4aeMbIX THUIIOB IO

3aJJaHHOW MaTeMaTU4eCKOM MOJEIM — YHUCIOBOMY U OYKBEHHOMY BBIPAXKECHUIO,

cxeMe, TaOIuIIE;

— M3BJIEKaTh HMH(QOpPMALIMIO, TPEJCTABICHHYI0 B TaOJMLAX, Ha JIMHEHHOM,

CTOJIOYATOM WM KpPYroBOM [uarpamMmax, HHTEpPIPETUPOBATH MPE/ICTABICHHBIE

JTAaHHBIE; UCIOJIb30BATh JAHHBIE MPU PEIICHUH 3a/1a4;

— MPEACTABIATh HHPOPMALIUIO C MIOMOIIBIO TA0JIULI, TUHEHHON U cTOI0YATOM

JMarpaMm.

- CaMOCMOAMENbHO CMPOUmMsb U UCNOIb306AMb  ANCOPUMMbL  U3YYUAEMBIX

cy4aes peweHusi meKCmosblx 3a0ad,

- AHATUZUPOBATNL, MOOETUPOBAMb U PeULamsb MeKCMosble 3a0adu;

- pewiams 3a0a4u Ha 8bIYUCTEeHUe NI0OWA0el PAZHBIX 2eOMEMPUYECKUX uayp;

— CaMoCmosiImenbHO CIMpOUms WKALY ¢ 3a0aHHOU YeHOU OelleHUsl, KOOPOUHAMHYIO
NPAMYIO, CIMPOUmMs (HOPMYTY PACCMOSHUS MeHCOY MOUKAMU KOOPOUHAMHOU
NpAMOU;
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Habnooams ¢ NOMOWbI0 Mabnuy 3aB8UCUMOCIU  MeHCOY NepeMeHHbIMU
BEUUUHAMU, BLIPANHCAMND UX 8 HECTONCHBIX CIYUASAX C NOMOUWBIO OPMYIL;
onpedensamv no ¢hopmynre a = bc 6uo 3agucumocmu (npsamas uiu 0OPAMHA
NPONOPYUOHAILHOCD),

UCNONb306aMb 01 peuleHus 3a0a4d @opmynvl paccmoanus d medncoy 08yMs

DPABHOMEPHO OBUNCYWUMUCA OObEKMAMU 8 MOMEHM 8peMeHU | OJis1 O8UNCEHUs

Hagcmpeyy Opye Opyey, 8 NPOMUBONONIONCHbIX HANPABIEHUSX, B0020HKY, C
OMCmMasaHuem.

HaI‘J'IﬂIlHaH reoMeTrpusi

IPUBOJUTh TPUMEPBl OOBEKTOB OKPYKAIOIIET0 MHUpa, HUMEUX (opmy
U3YYEHHBIX T'€OMETPUUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUryp;

n300paxkaTh C MOMOLIBIO HUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA Ha HETMHOBAHHOMN
U KieTyaTod Oymare u3y4eHHbIE IIJIOCKHME TeoMeTpuueckue ¢Qurypsl u
KOH(Urypalyu, CHMMETPUYHBIE PUTYPBL;

M0JIb30BATHCS T€OMETPUUYECKUMH IMOHATUSMH: PABEHCTBO (PUTYP, CUMMETPUS;
WCIIOb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYKD C CHUMMETPHEM: OCh CHUMMETPHH,
LIEHTP CUMMETPUHU;

npeoOpa3oBbiBaTh (UIYphl C TOMOLIBIO PpPa3HBIX BHJIOB CHUMMETPHUU:
OTHOCHUTENBHO MPSIMOU, IOBOPOTHOM, IIEPEHOCHOM;

HaxOAUTh BEJIMYMHBI YIIIOB U3MEPEHHEM C MOMOIIBK TPAHCIIOPTUPA, CTPOUTH
yINIbl 3aJaHHOW BEJIMYMHBI, II0Jb30BAThCS IPU PELICHWM 3a4ad IpagyCHOU
MEpPOW YIJIOB; PAClO3HABaTh HA YEPTEkKax OCTPBIM, IMPSMOU, Pa3BEPHYTHIN U
TYHOM YIIIBI; CMEXHBIE U BEPTUKAIBHBIC YIVIbI, LEHTPAJbHBIA YIrol U YyIol,
BIIMCAHHBIN B OKPYKHOCTh, UCCJIEN0BATh UX MPOCTEUIIINE CBOMCTBA C OMOIIIBIO
WU3MEPEHUN;

— BBIYHCIIATh  JJIMHY J'IOMEIHOfI, INEpUMETP MHOI'OYI'OJIbHHUKA, I10JIb30BATHCsA

CIMHUIIAMH W3MEPCHHMSI JUUIMHBI, BBIPAKaTh OJHU CIMHUIIBI M3MEPEHUS JJIAHBI
qyepes APyrue;

— HaxXO0WUThb, HCIIOJIb3Y: I-IepTé)KHI)Ie HHCTPYMCHTEI, PACCTOSIHUA: MCIKIAY ABYM:A

TOYKaMH, OT TOUYKH OO HpHMOﬁ, IJIMHY ITYTHU Ha KBaﬂpaTHOﬁ CCTKC,

— BBIYUCIIATH Iiomanb CI)I/Ipr, COCTAaBJICHHBIX u3 MMpAMOYT'OJIbHUKOB,

UCIIOJIB30BaTh pa3OMeHHe Ha TNPSIMOYTOJbHUKH, Ha paBHbIE (UTYPHI,
JIOCTpauBaHUE 10 MPSIMOYTOJIbHUKA; TOJIb30BAaThCS OCHOBHBIMH E€IUHUIIAMH
M3MEpPEHMS TUIONIAA; BBIPAXKaTh OJHU €IUHUIBI U3MEPEHUS IUIOLIAIA Yepes

Jpyrue;

— pacro3HaBaTh Ha MOJCISX U M300pKECHHUSIX NUPAMUIY, KOHYC, IUIUHID,
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WCITOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TPaHb, OCHOBAHUE, Pa3BEPTKA;

— M300pakaTh Ha KJIETYaTON Oymare npsMOyTOIbHBIN Mapaieenumnes;

— BBIUHCIATE O0BEM [IPpAMOYTOJIBHOT'O IIapaJlICIICIIUIIC/A, KY6a, ITOJIB30BAThCA

OCHOBHBIMHU CAMHUIOAMHU U3MCPCHHA O6’béMa;

— BbBIpaKaTb OAHU CANHUIBI U3MCPCHUA 00BEMa qcpe3 Apyruc,

— p€IIaTb HCECIOKHBIC 3aaadd Ha HaAXO0XACHUC TI'COMCTPUYCCKUX BCIIMYHH B

MPAKTUYECKUX CUTYalUsIX;
MPOBOJIUTh HCCIIEIOBAHUE TECOMETPUYECKUX (PUTYp C I1IEJIbIO BBISIBICHHUS HX
CBOMCTB,;

MIPOBOAUTh MPOCTEHIIINE JIOTUYECKHE PACCYyKICHUS ISl JO0Ka3aTeabCTBa
CBOMCTB reOMETpUYECKUX QUryp.

CMpOUms NPABUIbHBIE MHO20)20IbHUKU C NOMOWBIO YUPKYIA U TUHEUKU,

npu  UCCIe008AHUU CBOUCME NPABUNbHLIX MHOCOCPAHHUKO8 C NOMOULIO
NPAKMUYECKUX — UBMepeHUll U  NpeOMemHblXx Mooenei  hopmyiuposams
cobcmeeHnHble 2unomessl,

CMpoUms paziuyHvle OPHAMEHMbL C NOMOWbIO PA3TUYHBIX NPE0OPA308AHUL
odenams 8bl80O O MOM, UMO BbIABIEHHbIE CBOUCMBA KOHKDEMHbIX hueyp u me
Helb3s PACNPOCMPAHUMb HA 8Ce 2eoMempuyeckue hucypvl O0AHHO20 MUna,
€030a8amb MOOeIU MHO202PAHHUKOS.

MaTteMaTH4eCKUuM A3BIK U DJIEMEHTHI JJOTUKH

CmMpoums OMPUYAHUsL 8bICKA3LIBAHUL PA3HO20 8UOA: 00UWUX, O CYUWeCMBOBAHUU,
UCNONb308AMb MAMEMAMUYECKYIO CUMBONUKY NPU NOCMPOEHUU YIMBEPHCOCHUN U
ux ompuyauua: V, 4, =, &, —7

UCNONb308aMb PA3HBIE CHOCOOBI BbIPANCEHUS OMPUYAHUSL OOUUX BbICKAZLIBAHULL
U BbICKA3LIBAHULL O CYUWECMBOBAHUU 8 eCIECMBEHHOM S3bIKe,

onpedensims 8 NPOCMENUUUX CAY4aAsaxX UCMUHHOCMb U JIOHCHOCb OMPUYAHULL
8bICKA3bIBAHULL PA3HO20 8UOA,

000CHOBBIBaTh CBOU CYXICHHS, UCIIOIB3yd M3y4YeHHbIE B 6 Kilacce MpaBuia U
CBOWCTBA, JIeJIaTh JIOTHYECKUE BBIBOIBI,

MIPOBOANTH HECJOXKHBIC JIOTHYCCKHAE PACCYXKICHHUS, HCIIONB3YS JIOTHYCCKHEC
OTiepalliy 1 JOTUYECKUE CBSI3KH;

nepesooums NPeoNoNCeHUsi C MNEePeMEeHHbIMU 6 UCMUHHblE UU JOJNHCHbLE
VMBEPHCOCHUSL PAZHLIMU CHOCOOAMU. 3A0AHUEeM 3HAYEHUU NePeMEeHHbIX, C
NOMOWbI0 KBAHMOPO8 (cyuecmeosanus 3, oowHocmu V),
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— yumams  BbICKA3bIBAHUA,  cooepocawyue  K8AHMOpbl U 3ANUCHIBAMDb
8bICKA3bIBAHUS, UCNONL3YS KEAHMOPLI, CMPOUMb OMPUYAHUS YMBEPIHCOEHULL C
K8AHMOPAMU.

— NOIYUUMb Npeocmasienue 0 102UUECKOM CLe008AHUU U JIOSUYECKOM 8bl800e;

— CmMpoums OMpUYaHUs C1e008aHUSL,

— cmpoums PABHOCUTIbHBLE ymeepoicoeHUs u 00Ka3vl16amMb

UCTMUHHOCIB/TIOHCHOCMb CLe00BAHUSL U PABHOCUTLHOCHL O8YX YIMBEPIHCOCHUI.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 kJaacc

(170 yacoB — 6a30BbIi ypoBeHb/ 210 4acoB — yri1y0JIeHHBIA YPOBEHb)

Ha3panmne KoJi-Bo OcHoBHOE conepxaHue JlonoiHUTEIbHOE COlep:KaHNe

pazaesa  (TeMbl) | YacOB (0a30Bblii yPOBEHDb) (pacuMpeHnmue 10 yriry0J1eHHOr0 YPOBHS)

Kypca (6a3/yrn)

HarypanabHble 43/56 Hecarnunas cucrema cuucienus. Pan HarypansHeix | IlepeBony yciioBus 3agaduM Ha MareMaTU4EeCKHM  SI3BIK.
ynciaa. [ledcrBus yucen. Harypanbubiil psa. Yucno 0. Harypanenble | PaboTa ¢ MatemaTrinueckoi MOAEIIBIO.

¢ HATYpPaJbHBIMHU yucia Ha KoopauHatHoW npsamoil. CpaBHenue, | .Merton npo6 u omubok. Metoa nepebopa.

YHCIaAMHU OKpYIJIEHHE HaTypajbHbIX uucel. Apupmerndeckue | JIOMOTHUTEIbHBIE CBOWCTBA apr(pMETHUECKUX IECHCTBHUIA:

pacrpeienuTebHOe

JEHUCTBUSL C HarypalbHbIMU uyuciamu. CBoMcCTBa
HYJIS TpU CIOKEHUM U YMHOXKEHUH,
€IMHHULIBl IIpU yMHOXXEeHMH. llepemectu tenbHOE U
COUETaTENIbHOE CBOMCTBA CIOKEHUS U YMHOMEHHS,
YMHOXKECHUS.
Jenutenu m KpaTHbIE YHCIa, PA3JIOKEHUE YHCa Ha
MHOXUTenu. [lenmenne ¢ ocrarkoM. IIpocteie u
cocraBHble yucna. [Ipusnaku neaumoctu Ha 2, 5, 10,
3, 9. CreneHb ¢ HaTypAIbHBIM MTOKA3aTEIEM.

UucnoBble  BBIpaXEHUS; JIEUCTBUU.
Pemenne TeKCTOBBIX 3a/1ad Ha Bce apuMeTnyeckue

HeﬁCTBHH, Ha IBUKCHUC U IMOKYIIKH.

J€TMMOCTb IPOU3BEACHUS; AEIIUMOCTb CYMMBI
W Pa3HOCTU; HU3yYEHHWE W TPUMEHEHUE [pPHU3HAKA
nenuMocTH Ha 11, Ha 4, Ha 25, Ha §; peleHne TeKCTOBBIX
3a/a4, MaTeMaTU4YeCKOW MOJENbI0 KOTOPBIX SBIISETCS
anroput™m Haxoxaenuss HOJl u HOK; nenenne uucna Ha
MPOM3BEJICHUE; JIeJIEHHEe W yMHOXKCHHE JENUTENs |
JIETTIMOTO Ha OTHO U TO K€ YUCIIO.

Bricka3piBaHus. BBeneHue MOHATUH «TE€Ma» U «peMay.
O6mme yTBepkIeHUs. BBemeHuss BuUIa YTBEPKIACHHUS,
TOHSATHE KOHTpPIpUMepa. BBeneHue BUIa YTBEpPKIACHUS,
JTIOKA3aTeILCTBO HICTUHHOCTH METOJIOM Iepedopa.
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Harnsgnas 12/15 Touka, npsiMasi, OTpe30K, Jyd. Jlomanas. M3mepenue | 3nanue FEOMETPUYECKUX MTOHATHH, KOTOpbIE
reoMeTpusi. JUIMHBI OTpe3Ka, METPUYECKUE SAMHUIIBI U3MEPEHHS | MPUHUMAIOTCS B FeOMETpUU Oe3 onpeeIeHH.
JIlunun Ha bl OKpYKHOCTh M KpYT. IlpakTudeckas paboTa | BhIsfBiATh, Ha OCHOBE, KAaKUX HM3BECTHBIX OIpEICICHHUN
IVIOCKOCTH «IlocTpoeHue y3opa U3 OKpPYXKHOCTEH». VYroi. | Jaercs ompeaeieHue reomerpuueckoi gurypsl. CTpouTh
[Ipsimoii, ocTpbld, Tymoll M pa3BEPHYTHIM YIVIBL. | ompeaeNieHUe 00Jee CIIOKHBIX TEOMETPHUYSCKHX (QUryp Ha
Hsmepenue YIJIOB. IIpaxTrueckas paboTa | 6a3e W3BECTHBIX MOHATHH MNPOCTEUNIMX. BblABIKEHUE
«IlocTpoeHue yrioBy». THIIOTE3 O CBOMCTBAX I'€OMETPHUYECKUX (UTYp B KauecTBe
pe3yibTraTta MaTeMaTH4eCcKoro UCCiael0BaHusl.
VYTBepxxaeHus 0 CYLIECTBOBAHUH. Crioco0b1
J0Ka3aTeabCcTBA  OOIIMX  yTBepKIeHuid.  Bsenenue
o0o3HaueHuil.  Jloka3arenbCTBO U ONPOBEPIKEHUE
BBICKa3bIBAaHMI pa3HOro BHJA (YACTHBIX, OOLIUX, O
cymiectBoBanun). IIpoGiema mokazarenbcTBa  0OIIETO
YTBEP)KJICHHUS HAa OECKOHEYHOM MHOXKECTBE.
OO0ObIKHOBEHHbBIE 48/56 HpoOb. IlpaBunpHble W HenmpaBuwibHbIE JpoOU. | (OCHOBHOE CBOMCTBO APOOH: COKpaIlEHHWE W MPUBEICHUE
apoou OcHoBHOEe cBOHMCTBO ApoOu. CpaBHeHHE JpoOel. | K HOBOMY M OOIIEMY 3HAMEHATEN0 APOoOeii, coaepKanux

CrnoxxeHre W BBIUMTAHUE OOBIKHOBEHHBIX ApOOEii.
CmemanHass  ApoOb. YMHOXKEHHE U JIeJIeHHe
OOBIKHOBEHHBIX Jp0o0eii; B3aMMHO-00paTHBIE IPOOH.
Pemienne TEKCTOBBIX 3a7ad, COAEpPXKAIIUX JAPOOH.
OcHoBHbIe 3a/1aun Ha 1poOu. [Ipumenenue OykB Juis
3armucu MaTeMaTH4eCKUX BBIPAXCHHIA u
[IPEIIOKEHUN.

B UHCJIWTENIE M 3HAMEHarelle Yucla, MEepPeMEHHbIe U
CTETIEeHU TpeOyIOIIUX  MPUMEHEHHS
pacrpenenuTeNbHOTO 3aKOHA JUIsl BBIHECEHMs OOILEro
MHOXKHTEIS 32 CKOOKH.

CpaBHenue apoOeii: uepe3 apomnoiHenue a0 1, mo Y.
Crnoxxenue, BbIUMTAHHE, YMHOXEHHUE U JeJICHUE TpoOeH,

MNEpEMCHHBIX,

CoAepXalllUX B UHUCIHTENE W 3HAMEHAaTele 4YHucia,
TIEPEMEHHBIC H CTETICHHU ITEPEMEHHBIX.

[Ipumenenne oco0Ooro mnpuemMa MpU YMHOXKEHUH H
JIeJICHUHU JpOOH Ha HATypadbHOE YUCIO (OTAETHHO IEJI0M
YacCTH W OTAEIBHO JPOOHOI) Kak palroOHaIbHOTO IS
ocoboro Buma gpoOeii. BrimonmHeHne aAeUCTBUN C
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«MHOTO3T@XXHbIMU  1pobsMu». [IpuMmeHeHne wmerona
nepexofa K HaTypaJbHbIM 4YHCIaM IIpu pabore cC
MHOTO3TaKHBIMU Apo0siMH. Perenne KoMOMHIUPOBAHHBIX
3a/1a4 Ha IPOOU M YaCTH.

Pemenue 3amad Ha COBMECTHYIO pabOTy € pa3iIUYHON
KoMOmMHaimel paboratoumx. Pemenune npocTedmmx

YPaBHEHUH, coiepKalllUX IEPEMEHHYIO B 3HAMEHaree.

Harusianas 10 MHOroyrojabHUKH. UYeTbIpE€XyrobHUK, | 3a7a4l Ha pa3pe3aHue U ckiaabiBaHue. KoHcTpyupoBaHue
reoMeTpus. IpsIMOYrOJIbHUK, KBajpar. [Ipaktuueckas paborta | u3 T.
MHOroyroJibHUKH «IlocTpoeHne NpsAMOYroJbHHKAa C  3aJaHHBIMHU
CTOpOHaMU Ha HEJIMHOBaHHOU Oymare».
TpeyronbHUK. IInomanw u MEPUMETP
IIPSIMOYTOJIbHUKA " MHOT'OYTOJIbHUKOB,
COCTABJICHHBIX W3 IPSAMOYIOJbHUKOB, €IWHULIBI
u3MepeHus momanu. [lepumerp MHOIOyrojibHUKa.
JlecaTu4HbBIE 38/46 Jecsatnanas 3aI1Ch TpoOeit. CpaBuenue | BeiBog mnpaBuiia CIOKEHHS W BBIYUTAHUSA JCCATUYHBIX
aApoou JNECATUYHBIX JipoOeil. JIeHcTBUS C JAecATHUYHBIMH | ApoOed, HCHOb3ysd MPaBUIO CIOKEHHUS M BBIYUTAHUS
apobsimu.  OkpyrieHHe — JeCATHYHBIX  JpoOeil. | cMemaHHbIX JpoOeid. BpIBox mpaBuia YMHOXEHHUS MU

Pentenre TEeKCTOBBIX 3aaa4, COACpKallux ,[[pO6I/I.
OcHOBHBIC 3aga4M Ha ):[p06I/I.

JeNeHus aecaTUUHbIX 1pobeit Ha 10, 100, 1000, ucnonb3ys
MPAaBUIIO YMHOXKEHHUS U JieNIeHNs1 OOBIKHOBEHHOH Ipo0u Ha
HaTypajibHOE uuciIo. BbiBog mnpaBuia  yMHOXKEHUS
NECATUYHBIX Apo0Oed, HCHONb3ys MPAaBHIO YMHOXKEHUS
CMEIIaHHBIX  JApobedi.  BwiBom  mpaBuia  jaeneHUsS
JNECATUYHBIX JpoOel Ha HaTypaJbHOE YHUCIIO, UCIOJIb3YS
MPaBUJIO JIEJICHUS CMEIIaHHOW JapoOM Ha HaTypajJbHOE
yucno. BwiBox mpaBuia AeNeHHS JECATUYHBIX JpoOeH,
HCTIONB3Ys OCHOBHOE CBOMCTBO Ipo0OH
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Harnsanas 9 Muororpannuku. M3o00pakeHne MHOTOTPaHHUKOB. | [eoMeTpudeckue ro10BOJIOMKH. TOMOIOrHUECKHE OMBITHI.
reomerpusi. Tesa Mopgenn npoctpaHCcTBeHHBIX Ted. lIpsiMoyrosbHbIN
U ¢Qurypsl B napajenenunen, kyo. PasBéprkm  kyba u
NPOCTPAaHCTBE napajulieJenunesa. [TpakTrueckas pabota
«Pa3BépTka Kyba». OO0BEM Kyba, MPSMOYrOJIBHOTO
napajulieJenunesa.
IloBTOpEHUE u | 10/12 [ToBTOpEeHHE OCHOBHBIX MOHSATHII U METOIOB Kypca | Pemienne HecTaHAapTHBIX 3a/1a4
00001IEHE 5 kiacca, 0000IIeHNe 3HAHUH.
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6 KJaacc

(170 yacoB — 6a30BbIi ypoBeHb/ 210 4acoB — yri1y0JIeHHBIA YPOBEHb)

HasBanue Koa-Bo OcHOBHOe coep:xaHue JlonmosiHUTEIbHOE COlEPKAHUE

pazaesa  (TeMbl) | YacoB (0a30BbIii YPOBEHB) (pacuMpeHue 10 yriry0JIeHHOT0 YPOBHS)

Kypca (6a3/yrn)

Harypanbhble 30/44 Apudmerndeckue aeHCTBHS € MHOTO3HaYHBIMU | [lo3uMIIMOHHBIE cHUCTEMBbI cyHucieHHs. J|BoumdHas cucrtema
qucia HATypalbHBIMU YHMCIaMH. YMCIOBBIE BBIpaXKEHUs, | CYUCICHUs. llepeBox  AECATHYHOM 3amucu  4Yucen B

MOPSIIOK  ACHCTBUMA, CKOOOK.

OprrJ'IeHI/Ie HaTypaJIbHbBIX YHCCII.

HCII0JIb30BaHUE
Jlenutenn wu
KpaTHbIE YWCIIa; HAauOOJNBbIIMKA OOLIUI NeTuTeNns U
HauMeHbllee obiee kpatHoe. Pa3noxkenue yncna Ha
MIPOCTHIE JenumocTs CcymMMBI U
npousBeAeHusd. [lenenne c¢ ocrarkoM. Pemienue
TEKCTOBBIX 3aj1ad.

MHOXHUTCIIN.

JBOMYHYIO U 0OpaTHO.
. Ilonsatue orpunanus. [IporuBopeune. OTpunanue oOIMX

BBICKA3bIBAHU. Otpunanue BBICKa3bIBAHUI 0
cyuiectBoBaHUU. CriocOOBI BBIPAXKEHUS OTPULIAHUS OOIIUX
BBICKa3bIBaHUI UM BBICKA3bIBAaHUI O CYIIECTBOBAaHWU B
€CTECTBEHHOM SI3BIKE.

[lepemenHnas. Beipaxkenus ¢ nepeMeHHbIMU. [Ipennoxkenus
C IIEPEMEHHBIMH.

[lepemennass u kBaHTOpbl. OTpHUIIAHME YTBEPKACHUU C
KkBaHTOpaMH.  lloHATHME  JOrMYeckoro  cieAOBaHMS.
O6parHoe  yTBEpXkKICHHE.

CienoBaHue U paBHOCUIIBHOCTh. ClieIOBaHUE U CBOMCTBA

Otpunianue  ciie0BaHUSI.

MIPEAMETOB
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Harnsgnas 7/9 Ilepnenaukynspusle  npsmble.  [lapamienshble | 3agaun Ha mnoctpoenue. [locTpoeHue ymia, paBHOTO
reoMeTpusi. npsiMele. PaccTosiHMe Mexay JByMs TOYKaMH, OT | JAHHOMY.
IIpsimbie Ha TOYKHM J0 HpsIMOH, JJMHA IyTM Ha KBajaparHoH | [TocTpoeHune OMCCEKTPHUCH yIiia
IJIOCKOCTH. cetke. [IpuMepsl NMpsSIMBIX B IPOCTPAHCTBE. JleneHue oTpeska Momnosam.
[TocTpoenue npsiMoii, NeprneHUKYIAPHON TaHHON
[TocTpoenue TpeyroiabHUKa, pABHOTO JAHHOMY.
Apodu 32/40 OObIKHOBEHHAs1 TPOOb, OCHOBHOE CBOMCTBO JpoOH, | [IpocToii MpOLIEHTHBINM POCT, CIIOKHBIIN MPOILIEHTHBIN POCT.

cokpaienue 1podeit. CpaBHEeHHE U YIOPSAI0YNBaHUE
npobeit. Jlecsituunpie Apobu U MeTpUYecKas
cuctemMa Mep. ApudpmeTHueckue JEHCTBUS C
OOBIKHOBEHHBIMU U IpOOSIMU.
OtHomienue. JleneHwe B JAaHHOM OTHOIICHUHU.
Macmrab, nponopuus.  [lonstue
Berurcnenue mporeHTa OT BEJIWYMHBI U BEITUIHHBI
nmo e€ TmpoueHTy. PemeHue TEKCTOBBIX 3ajad,
coliepXalmx JpoOu u TporeHThl. [IpakTudeckas
pabora «OTHOIICHUE JUIMHBI OKPYXHOCTH K €€
TUAMETPY»

JACCATHUYHBIMU

IPOIIECHTA.

[Ipsmass u oOparHas mTPONMOPLUOHANIbHAS 3aBUCUMOCTD.
I'paduxu npsmoit u oOpaTHOW HPOMOPIUOHATBEHOCTH.
[IponopunonansHOE 3aJad  Ha
MPONOPIMOHAIBHOE JIETICHUE.

nenenue. Penrenue
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Harnsignas OceBas cummerpus. lLlentpanbHas cumMmerpus. | Kpacora u cumMerpus.
reoMeTpusi. [Toctpoenue cummerpuunsix ¢uryp. Ilpaktuueckas | [IpeoOpa3zoBaHus MIIOCKOCTH.
Cummertpus pabora «OceBas cummerpusi». Cummerpus B
IIPOCTPAHCTBE.
Bripaxxkenus c|6/10 [Tpumenenne OykB Ui 3amucu MareMarudeckuX | OCHOBHbBIE METOIbI PEIIEHUS ypaBHEHUH: METOA Mpod u
OyKkBaMu BBIPAKCHUN " IPEAJIOKESHUH. bykBeHHbIE | OIINOOK, METOJ, nepebopa, PaBHOCHJIbHBIE
BBIPQ)KCHUSI M YUCIIOBBIC IOACTaHOBKU. BykBeHHBIE | IPEOOPa30BaHMs.
PaBEHCTBA, HAX0XKJIEHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMyisl
Harnsaaunas 14 UeTbIpEXYTroJIbHUK, MPUMEPHl YETHIPEXYTONbHUKOB. | [eoMeTpuueckne ronoBooMKU. TONOJIOTHYECKUE OIBITHI.
reoMeTpus. [IpsiMoyronbHUK, KBajpar: CBOMCTBA CTOPOH, YIJIOB,
Purypsi Ha JIMaroHajen. N3mepenne YIJIOB. Bunst
IJIOCKOCTH. TPEYTOJIbHUKOB. [lepumerp MHOTOYTOJIbHHKA.
[Mnomans ¢urypel. Dopmynsl mHnepuMmerpa U
ionaau IPSIMOYTOJIbHUKA. [Tpubnmxénnoe

u3Mepenue iomanu guryp. Ilpakrtuueckas padora
«[Inomane kpyray.
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IToso:kuTEALHBIE
U OTpHIATeJbHbIE
qHcJaa.

40/46

Henpie uucna. Monynp yucna, reoMmerpuyeckas
UHTEpIperanuss Monyis. UucioBble NPOMEXKYTKU.
[TonoxurtenbHble W OTpUIIATEIBHBIE  YHCIA.
CpaBHEHHE TMOJOXKHUTEIBHBIX U  OTPULIATEIBHBIX
YHCEL. Apudmernaeckue NeNCTBUA c
MOJIOKUTEIIbHBIMA U OTPULATENIbHBIMUA YHCIIAMHU.

PelieHre TEKCTOBBIX 3a/1a4.

AnreOpandeckas cymma. OrnpeneneHue
UCIIONB3ysd airedpandyeckyro cymmy. BeiBox mnpaBuia
YMHOXEHUSI YKCeNl ¢ pa3HbIMHM 3HaKaMu. BbIBOI mpaBumiia

BbBIYMTAHHA,

NEJICHUsI, UCTOJB3ys OMpeAclieHue AeTUMOCTH. BBIBOJ
CKOOOK,
HpI/IGaBJIeHI/ISI CYMMBI K I-II/ICJIy WU BBIYHUTAHUA CYMMBI nu3

IpaBuJia PACKPBITHA HCIIOJIb3YA IpaBujia
yucna. lMcnonp3oBaHuE pacnpeneIuTENILHOIO CBOKCTBA
npu  (GOpPMYIHPOBKE TIpaBHJAa PACKPBITHS CKOOOK ¢

YU CJIOBBIM MHOXHUTCIICM.

IIpencrasienue 6 [IpsimoyronpHas cucteMa KOOpAMHAT Ha IIOCKOCTH.
JAAHHBIX. KoopauHarbl TOYKM Ha IUIOCKOCTH, abcuucca u

opauHara. Croyn0yarele M KpPYroBble JUArpaMMbl.

[Tpaktuueckas pabdora «IlocTpoeHue nuarpamm».
Harusinnas 9 [IpssmoyronpHBI Mapanienenumnesn, Kyo, npusMma, | [IpaBuiabHble MHOTOYTOJTBHUKI
reoMeTpus. nupamuzia, KOHYC, LMIMHAp, Imap u cdepa. | Pemenne 3a1a4 Ha MpaBHIIbHBIE MHOTOYTOJIBHHUKH.
durypsbl B N3o6paxenue npocTpancTBeHHBIX Guryp. [Ipumeps! | [IpaBuiibHbIE MHOTOTPAHHUKH.
NPOCTPaHCTBe. Pa3BEPTOK MHOTOTPAHHUKOB, LWJIMHIpA U KOHYyCA.

[Ipaktnueckass  pabora  «Co3manue  mopeneit

IpOCTpaHCTBEHHbIX (urypy». Ilonstue o00bEMa;

€IMHMIIBI U3MEPEHUS o0béMa. O6BéM

IPSMOYTOJIBHOTO Mapajiesienunena, Kyoa, Gopmyss

o0BéMa.
IToBTOpEHHE, 20 [loBTOpEHNE OCHOBHBIX MOHSATUN U METONOB Kypca | PenieHne HecTaHAapTHBIX 3a1a4
00o001IEHNE, 5 m 6 KkmaccoB, 0000OIlIEHME U CHCTEMATH3ALUA
cucTeMaTu3anus 3HAHUM.

43




44



