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IHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamMmma [0  MareMaTuke YTIIyOJICHHOTO YPOBHA T
oOy4aromuxcsaS—o6xnaccoBpazpadorananaocHoBePI' OCOOO,DPII yueGHOTO Kypca
«Matemarukay 5 - 6 xmacc 0a30BOro  ypOBHS.

B paGouyto mporpaMmy ObLIH BHECEHBI U3MEHEHUS Tipuka3 MuHnpocsenenus Poccun ot
09.10.2024 N 704 «O BHeCEHMM U3MEHEHUI B HEKOTOpPBIE IIPHUKa3bl MUHUCTEPCTBA IPOCBEILIECHUS
Poccuiickoii denepanmu, kacaronpecs heaepaibHbIX 00pa30BaTELHBIX MPOTPAMM HA4aIbHOTO
obrmero 0opazoBaHus, OCHOBHOTO 00IIIEr0 00pa3oBaHUs M CPEIHEr0 00IIero 00pa3oBaAHHUS.

B nporpamme no maremMaTuke y4YTeHbl HAEM U TmosoxeHus Konuenmuu pa3BuTHS
MaTeMaTh4yeckoro oopasoBanus B Poccuiickoit deneparumn.

[IpenmMeToM MaTeMaTUKH SBIAIOTCS (YHIAMEHTANbHBIE CTPYKTYpbl HAIIEro MHpa —
MIPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOILIEHUS (OT MPOCTEHIINX, YCBAaUBAEMBIX B
HETOCPEICTBEHHOM OIIBITE, /10 JOCTATOYHO CIOKHBIX, HEOOXOAUMBIX JUIsl pa3BUTHS HAYUYHBIX H
MPUKJIAIHBIX UAEH).

Marematuueckue 3HAHUS OOECHEUMBAIOT MOHMMAHME MPUHLHUIIOB YCTPOHCTBA H
WCIIONBb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIPHUATHE U HMHTEPIPETAUUI0 COLUAIBHOM,
SKOHOMMYECKOM, MONMUTUYECKOW HH(OpMAlHK, AAIOT BO3MOXKHOCTH BBIMOJHATH PAcU€Thl U
COCTaBJIATh AITOPUTMBI, HAXOJIUThH U MPUMEHATH (POPMYIIbI, BIAJIETh MPAKTUIECKUMH MPUEMaMU
TFeOMETPUUYECKUX U3MEPEHHIl M MOCTPOCHUH, YMTaTh WH(OpPMALMIO, MPEICTABICHHYIO B BHJIE
TaOIUI, AMArpaMMUTPAPUKOB, KUTh B YCIOBHUIXHEOPEACIEHHOCTUUIIOHUMATD BEPOSITHOCTHBIHN
XapaKkTep CIy4alHBIX COOBITHH.

N3yuenne marematuku GOpMHUPYET y OOYyHAOMIMXCS MAaTEMATHUYECKUN CTUIIb MBIIIJICHUS,
MIPOSIBJISIONIMNACS B OINPEACIIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecss OCBaMBaIOT TaKUE
NpUEMBl M METOJbI MBIIIIECHUS, KaK MHAYKUIUS U JeAyKius, 0000IIeHrne U KOHKpEeTH3allus,
aHallM3 U CUHTE3, KiIaccu(uKamus U cucTemMarusaius, abctparupoBanue u aHanorus. OObeKTsI
MaTeMaTUYECKUX YMO3aKIIOUEeHUM, NpaBuia WX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BBIpabOTKE yMEHHS (hOpMYITHPOBaTh, 00OCHOBHIBAThH U
JIOKA3bIBATh CYKJICHUS, TEM CAMbIM Pa3BUBAIOT JIOTUYECKOE MBIIUICHHE.

N3yuenne marematuku oOecrieuynBaeT (HOPMUPOBAHUE AITOPUTMHUECKOM KOMITOHEHTHI
MBIIIJIEHNS U BOCIIUTAHUE YMEHUN JAEHCTBOBATh MO 3aJaHHBIM aJrOpUTMaM, COBEPIIEHCTBOBATh
U3BECTHBIE U KOHCTPYHMpOBaTh HOBBIE. B mporecce pemieHus 3agad — OCHOBOW y4eOHOI
JIEATEIbHOCTH Ha YpPOKAaX MAaT€MaTUKW — Pa3BUBAIOTCS TBOpYECKAass W NMPHUKIIAIHAS CTOPOHBI
MBIIIICHHUS.

OOyyenne MaTeMaTHKe MaéT BO3MOXKHOCTh pa3BUBaTh Yy OOYYalOMIUXCS TOYHYIO,
paIoHaIbHY0 U MHGOPMATUBHYIO pedb, YMEHHE OTOMPATh HAauOOJee MOIXOISIINE SI3bIKOBEIE,
CUMBOIIMYECKUE, Trpaduueckue CpencTBa s BBIPAKEHUS CYXKICHHH M HAlJIAIHOTO WX
MIPEJICTaBICHHUS.

[Tpun3y4eHuUMaTEeMaTUKHOCYIIIECTBIISIETCST  OOIIEe3HAKOMCTBO CMETOJAMH  MMO3HAHUS
HeﬁCTBHTeHBHOCTH, OpCACTAaBJICHUAMU O NPCAMCTC U MCTOAAX MATCMATUKH, UX OTINYUU OT
METOJIOB JpPYTUX €CTECTBEHHBIX M TyYMaHUTApHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS
MaTEeMaTHKU JJIsl PeIICHUs] HAYYHBIX U MPUKIIAIHBIX 3a7ay.

Hemn

BocHoBenenenonmaranusyriryoJIEHHOTOKypcaMaTeMaTHKUS—OKIIacCOB

3aJI0’KEHAUICSIPACITUPCHUSHYTITY OJICHUIMUHUMYMAaCOAepKaHUSI00pa30BaHUAO-



6xaccoB,3a1aHHOTOBODPT OCOOOudDPITIOO0O6a30BOTOypOBHSNO MaTeMaTUKe 171 S [16
KJIaCCOB.
IpuOpUTETHHIMUIIEAAMHUYTTYOIEHHOT000yYeHUAMATEMATHKEBS—6 Kilaccax sIBJISIIOTCS:

® (QopMHpOBaHHE CHUCTEMBl MAaTEMAaTHYECKHX 3HAHHH, OOECIEeYMBAIONIEH HEMPEPHIBHOCTh
MaTeMaTHYECKOM IMOATOTOBKM MEXKIy HadaJbHOM IIKOJIOM M OOy4YeHHEM MaTeMaTHKe B
mo0oM npeanpoduiie U mpoduiie Ha CTapIIei CTYIICHH IIKOJIBI,

® (hopMUPOBaHUE [IEHTPATHHBIX MATEMATHICCKUX MMOHSATUH (YUCIIO, BETMIMHA, T€OMETPUICCKAs
¢burypa, mnepemMeHHas, BEpOSTHOCTb, (PyHKIHMs), OOECHEUMBAIOMIUX MPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHUs 00yUarOIIUXCS;

® [I0JIBCICHNC 06yqafonmxc>1 Ha AJOCTYIIHOM I HHUX YPOBHE K OCO3HAaHHUIO B3aWMMOCBA3HU
MAaTEMAaTUKN U OKPYKAKIICTO MHpPA, IOHUMAHUEC MATCMATUKHU KaK 4YaCTU 061116171 KYJbTYPBbI
YCJIOBCYCCTBA; Y Pa3BUTUC MHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEHN 06yqa101u14xc;1,
IM03HABaTEILHOM AKTUBHOCTH, HCCIICAO0OBATCIIBCKUX yMGHHfI, KPUTUYHOCTHU MBIIJICHUA,
HHTCPCCA K UBYUYCHUIO MATCMATUKU,

® (QopmupoBaHue CHOCOOHOCTEH K KOMMYHHKAaTHBHOMY B3aMMOJACHUCTBHIO W  Yy4eOHOH
NesITeIbHOCTH (YMEHHsI YUUThCs) HA OCHOBE pe(IeKCHBHOIO METO/1a;

® (opmupoBaHrue (yHKIIMOHATHLHOW MATEMAaTHYECKOH TPaAaMOTHOCTH: YMEHHS pacIlio3HaBaTh
IMPOABJICHUA MATCMATHYCCKUX HOHSITI/If/'I, O0BEKTOB H 3aKOHOMCpHOCTeI>JI B pPCaJIbHBIX
KU3HCHHBIX CUTYallUsIX M TpPU H3YYCHHUU [JPYTUX YUYEOHBIX TIPEIAMETOB, TPOSBICHHS
3aBUCUMOCTEN " 3aKOHOMEPHOCTEH,
(bopMyIHpOBaTbUXHAs3bIKEMATEMAaTHKUUCO3IaBaTbMaTEMaTHIECKHE

MOJCIIN, HNPUMCHATH OCBOCHHBIM MaTeMaTHYECKHUM amnrapar [ pCeHICHUA IMPAKTUKO-
OPHUCHTHPOBAHHBIX 3a/1a4, HHTCPIIPECTUPOBATD U OCHUBATD IOJYUCHHBIC PC3YJIbTAThI;

® (QopmupoBaHHE Yy ydyalluxcs OMNbITa pPe(rueKCUN COOCTBEHHBIX CIOCOOHOCTEH M CHUCTEMbI
LIEHHOCTEH, B COOTBETCTBUU C KOTOPOM KaXKIbI M3 HUX CTPEMHUTCS 3aHATh MECTO CBOEH
MaKCUMaJIbHOU 3()(PEKTUBHOCTHU B KOJIJIEKTUBHOM /1€ TETLHOCTH.

Ilpocpamma  yenyonennozo  usyuenus  mamemamuku 6 5 — 6 Kiaccax
paccuumananao0yyaronmxcs,KoTopele0y Iy TIpo10JDKaThbu3y4aTbMaTeMaTUKy B 7-9 K. Ha
yriayOia€HHOM ypOBHE, T.€. IUIAHUPYIOT HCIOJIb30BaTh MaTeMaTWKy B Mpodeccuu B KauecTBe
UHCTpYMEHTa, B TpodeccusX, CBSA3aHHBIX C MHCIOJIB30BAHUEM NPUKIATHOW MaTeMaTHKH,
MH(POPMATHUKH WM TTPUIIOKEHUN MAaTEMATHKH.

Ilpunyunet uzyyenus mamemamuxu na y2uyonénnom ypogne (no H.H.Koncrantunony):

* TmarenbHOCTb, KOTOPBIM 03HAYAET, YTO TEMA MPOXOIUTCS TIIATEIBHO, 3aKOHYEHHBIM 110
CMBICITy (pparMeHTOM, YTO HE HCKIIOYaeT IMOCIEAYIOIIEro Bo3BpaTa K TeMe Ha HOBOM, Ooiee
BBICOKOM, COJIEpKaTeIbHOM YPOBHE;

* HeToporumBocTh, KOTOpBIA O3HAYaeT, YTO Ha KaXIYH TPYAHOCTb YYUTEIh TPATHUT
CTOJIBKO BPEMEHH, CKOJIBKO HYKHO;

*  CaMOCTOATEIEHOCTh, KOTOPBI O3HAYaeT, YTO 3HAYHMTENbHAs YacTh TEOPETUUYECKOTO
MaTepHajia OCBAaMBACTCS YYAIIUMHCA CaMOCTOSTENIbHO — OHHCAMH OOOCHOBBIBAIOT OOJIBIIYIO
YacTh MpEeATaracMbIX /Ul U3y4eHUs (PAKTOB M YTBEP)KACHUIA.

ITpu pazpaboTke mporpamMMbl yuT€Ha COTJIACOBAHHOCTh M MPEEMCTBEHHOCTh ¢ 0a30BOM
IPOrpaMMOil 10 MeTanpeIMETHBIM U JINYHOCTHBIM pe3yjbTaTaM, MO IPEAMETHBIM pe3yJibTaTaM
— Ha ypOBHE COJEpXKaHUA U TPeOOBaHUI 110 rojjaMm 00y4eHuUs coaep KkaHue MUHUMHU3UPOBAHO 0€3
MOTEpH KayecTBa U Pe3yJIbTaTOB;



Paznmuune B mOArOTOBKE OOYYaIOIIMUXCS, OCBOMBIIMX Oa30BYyI0 M yIIyOJCHHYIO
nporpamMmy oOecreurnBaeTcs:

. JOTIOJTHUTEIBbHBIMUAJIEMEHTAMH COJICPKAHUS;

. YCII0)KHEHUEMUUHTEIUIEKTy alI3allueBUIOBACSTEIIbHOCTH;

. YpOBHEM MPEIbSIBIsIEMBIX TpeOOBaHUN,  3a(pUKCHUPOBAHHBIX (POPMYIHUPOBKAMHU
«ONepUpPOBaATh MOHSATHEM) - PaKTUYECKUN YpPOBEHb, u

«CBOOOIHOONIEPUPOBATHIIOHATHEM»-TEOPETUYECKUITYPOBEHB;
. CaMOCTOSITEIIBHOCTBIO.
OCHOBHBICJIMHMUMIIPHHIMIIBIN3YYeHUSTy4eOHOTOKYpca

OcHOBHBIE JIMHUM COICpXKaHMs Kypca MaTreMaTHKH B 5—0 Kjaccax — JIOTHYECKas,
apupMeTHyeckass U TEOMETpPHYECKas, KOTOpble pa3BUBAIOTCA MapajuleibHO, Kaxjaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBHCHMO OJ[HA OT APYroi, a B TECHOM
KOHTAaKTe M B3aUMOJeHCTBUH. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU ajreOpsl
U ONHCATENbHON CTATUCTUKH.

VY yvammxcst GopMHUpyeTcsl NpeCTaBlIeHNe 0 MaTeMaTUKe KaK O sI3bIKe, OMUCHIBAIOIIEM
3aKOHOMEpHBIE CBSA3M M OTHOUIEHHUs peanbHOro Mupa. OOyueHre MaTeMaTH4YeCKOMY SI3bIKY Kak
crieun(uYeckoMy CpeICTBY KOMMYHHKAIMM B €r0 COINOCTaBIEHUU C pEabHBIM S3bIKOM
ABISICTCS OAHOM M3 BaXHEHIIMX OCOOEHHOCTEW MporpaMMmbl YriIyOJ€HHOIO H3y4eHUs
MaTEMaTHKHU.

OnHoll u3 TeM, KOTOpas M3y4yaeTcss HAayriayOJIEHHOM YpOBHE B5S — 6 Kiaccax sIBISETCA
TemMa «Maremarndyeckue  MoAenw». ['paMOTHBIM ~ MaTeMaTH4YECKUH  SI3BIK  SIBJISETCS
CBUJETEIBCTBOM YETKOTO M OpraHM30BaHHOrO MbINLIeHHs. [103TOMy BiafieHHE 3THM SI3BIKOM,
MMOHMMAaHWE TOYHOTO COJAEP)KAHUSA MPENJIOKEHUNH U JIOTMYECKHX CBSI3eH MEXIy HHUMHU
pacnpoCTpaHsAeTCs W Ha BIIQJCHUEECTECTBEHHBIM SI3BIKOM, YTO BHOCHUT BECOMBIM BKIaJ B
(dbopMHUpOBaHNE U pa3BUTHE MBILIUICHUS YEJIOBEKA B LIEJIOM.

[lepBbIif 3Tam MaTeMaTHYECKOTO MOJEIMPOBAaHUS (IIOCTPOEHHE MaTeMaTHYECKOM
MOJIENIN), MO CYLIECTBY, SIBJISETCS MEPEBOAYECKOW paboTOM, a MMEHHO MHEpPeBOJIOM YCIOBHS
3a/la4d Ha MareMathyeckui s3biKk. OOydaromuecss y3HAKT, YTO MaTeMaTHUYECKUMU MOJEISIMU
TEKCTOBBIX 337a4 MOTYT CIYKUTb BBIPQKEHHUS, YpPaBHEHMs, HEPABEHCTBA M AK€ CHCTEMbI
YpaBHEHM U HEpPaBEHCTB, Yy4YaTCsi CTPOUTh MaTeMaTUYeCKWe MOJENU JI0ObIX (Haxe
HEU3BECTHBIX MM) BUJOB TEKCTOBBIX 3ajad. [[sl 3TOro akTMBHO HMCHOJNB3YIOTCS Ipaduyeckue
Mojienu (cxembl) M Tabuuipl. [IpHOOpETEeHHBI OMBIT MOMOraeT YYalluMcs CIHOKOHHO H
YBEPEHHO BBINOJIHATH CaMbIi TPYHBIN IIar pelIEHHUs TEKCTOBBIX 3a1a4.

[Ipu o0OydyeHuu pelIeHHI0 TEKCTOBBIX 3agad B 5—6 Kjaccax HCIONb3YHOTCS
apudmernueckue TpUEMBI pelIeHUs. TeKCTOBbIE 3aJauyM, pellaeMble TMpU  OTPadOTKe
BBIYHCIUTENbHBIX HaBBIKOB B 5—6 KiaccaX, pacCMaTpUBAIOTCS 3a/layd CJIEIYIOUINX BHUIOB:
3a/layM Ha JIBI)KEHUE, Ha YacTH, Ha MOKYTKH, Ha paboTy U MPOU3BOAUTEIHLHOCTh, HA JBUKECHHE
[0 peKe, Ha TMPOLEHTHl, Ha OTHOUIEHHS M NPONOPLUH, Ha MacimTad, Ha CpeaHee
apupmernueckoe. Kpome Toro, oOydaromiyecs 3HAKOMSATCS C NpUEMaMHU pelIeHHs 3aaad
nepedopoM BO3MOXKHBIX BapUaHTOB, ydaTcsl paboTaTh ¢ MHQOpPMAaLUEH, NMpencTaBIeHHOW B
(dbopme TabIuIl UM JUarpaMm.

B koHnie 6 kimacca, yyamuecss CUCTEMATU3UPYIOT BCE U3BECTHBIE UM METOJbl PELICHUS
TEKCTOBBIX 33/1a4, YTOUHSIOT U PACHIMPSIOT CBOM MPEICTaBICHUS O METOJE MaTeMaTH4YeCKOIro
MOJIETTMPOBaHUs (Ha MPUMEpPE TEKCTOBBIX 33a]a4, MATEMAaTUYECKOW MOJIENIbI0O KOTOPBIX SIBISIOTCS



W3yYEHHBIE TUIIbl YPAaBHEHUH).

Pazputue 4MciIOBOM JIMHUMM B J@HHOM MporpamMMme MpOJODKaeT (a He IOBTOPSET)
M3yYeHHUE YKced B HadyaJlbHOM IiKoie. B 5 kimacce m3ydaroTcsi OOBIKHOBEHHBIE M JIECATUYHBIE
apobu, a B 6 Kiacce — palMOHaJbHbIE YKcla. B 3aBepuieHMe 3HaHUS JeTed O 4YMCIAX
CUCTEMATU3UPYIOTCS, JE€TH 3HAKOMATCA C UCTOPUEH Pa3BUTHSI MOHATHUS O YUCIE U C METOAOM
pacuIpeHusi YUCIOBBIX MHOXKECTB. CTaBUTCS mpoOiieMa HEJOCTATOYHOCTH H3YYEHHBIX YHCET
JUIS U3MEPEHUS BEIMUUH (HallpUMep, AJIMHBI JUaroHajau KBajapara co CTOpOHOH 1).

N3yudenue apudmernyeckoro marepuana B 5016 kinaccax HaUMHAETCSA CO CUCTEMAaTU3aLUU
U Pa3BUTHUS 3HAHUM O HATypaIbHBIX 4YMCIAX, IOJYYEHHBIX B HadalbHOM IwiKoje. IIpu stom
COBEPILICHCTBOBAHHE BBIYMUCIUTEIBHON TEXHUKH WU (POPMUPOBAHHE HOBBIX TEOPETHUECKUX
3HaHUI COYETAETCS C PA3BUTHEM BBIYMCIMTEIBHON KYyJIBTYyphl, B YaCTHOCTH C OOydeHHEM
MPOCTEHIINM NpUEMaM MPUKUJIKH U OLEHKU Pe3yJbTaTOB BbIUMCICHUN. V3yueHne HaTypaibHbIX
Yucell IPOA0JIKAETCS B 5 KJIacCe 3HAKOMCTBOM € HAa4aJbHBIMU MOHATUSIMU TEOPUU JETUMOCTH.

OCOOCHHOCTSAMU COZEP)KAHUSI JEJIIMMOCTH HATypallbHBIX 4YHCEN SABISETCS TO, YTO
MOHATUEEIUTENS U KPaTHOTO BBOJUTCS 4YEpe3 MOHATUE JEIMMOCTH YUCEN; NPU HAXOKICHUHU
HO/I ucnonb3yercst meton nepedopa AenuTenel MeHbLIero yucia, npu Haxoxaenuun HOK —
MeToj nepebopa KpaTHBIX OOJBLIEr0 YMCIA; MOHATHE «IIPOCTBIX» U «COCTAaBHBIX» YHCEN
paccMaTpuBaeTCcs Kak HOBas KiaccU(UKalus HaTypajJbHBIX YHCEN;CBOMCTBA JEITUMOCTH
JIOKa3bIBAIOTCS] HA OCHOBE YMEHUS JIETeH JOKa3bIBaTh OOIIUE YTBEPKICHH, BBOIS 0003HAUCHHS,;
MIPU3HAKK JIEJTMMOCTH BBIBOJAATCS Ha OCHOBE MOJEIM MHOIO3HAYHOIO 4YMCla U CBOWCTBA
NEeIMMOCTH;  pa3lio)KEHHWe  Ha  MPOCTble  MHOXHUTEIM  —  3TO eme  OJMH
CIOCOOHAX 0K ICHUSIETUTENeHUNCIIauBO3MOKHOCTBUCTIONB30BaThPA3II0KEHNUE JIJISI HAXOXKACHUS
HOI n HOK. Crenenp uucia BBOAWUTCSA KaK KpaTKas 3allUCh NPOM3BEICHMS OIMHAKOBBIX
MHOXHTened. CremyeT OTMETHTb, YTO B IporpaMMmMe Kypca MaTeMaTuku 5- 6 Kiacca
yIIIyOJIEHHOTO YpPOBHS aKIEHT JeNlaeTcsd Ha JoKa3aTelbHylo 0a3y. Ywaluecss He HpOCTO
3HAKOMSTCS WJIM BBIBOJAT Pa3JIMYHbIE CBOWCTBA JEIUMOCTH, HO M I0Ka3bIBAlOT HCTUHHOCTD ATHX
CBOMCTB.

JIpyrolKpynHbII0I0KBCOAEp)KaHUMAPUPMETUYECKONTMHUA—ATOAPOOU.
N3y4uenneoObIKHOBEHHBIXUAECITUUHBIXAPOOEHOTHECEHOKSKIaccy.OTo0osee BBICOKHIT YPOBEHb
o CPaBHEHHIO c coJiep>KaHueM B HayaJbHOU LIKOJIE
BOCBOEHHHJIPOOEH, KOTJAPOUCXOAUT3HAKOMCTBOCOCHOBHBIMUMICSIMY, ~ TIOHSATHSMU ~ TEMBI.
IlonsaTe mnpoleHTa paccMaTpuBaeTCsl Kak OJHAa coTasg 4acTh BenudyuHbl. [lpu 3TOoM
paccMoTpeHHe OOBIKHOBEHHBIX JpoOeil B TMOJIHOM O0bEME MpenlIecTBYeT H3yYEHUIO
JECATUYHBIX Jpo0el, UTo 11e71eco00pa3HO C TOUKH 3PEHUS JIOTUKU U3JI0KEHHS YUCIIOBOM JIMHUH,
KOrJa mpaBuja AEMCTBUM C AECITUYHBIMU JAPOOSIMU MOXKHO OOOCHOBATh YK€ HM3BECTHBIMH
QITOPUTMAMH  BBITTOJTHEHUSIEHCTBUIHCOOBIKHOBEHHBIMU  IPOOSAMU.3HAKOMCTBO CIE€CATUYHBIMU
JIPOOSIMHU PacIIMPUT BO3MOKHOCTH JI1 TIOHUMaHUsI 00Y4YaloUMMUCS MTPUKIAJHOTO MPUMEHEHUS
HOBOW 3amuCH MpPU M3yYEHUHU JPYIHX IMPEIMETOB U IMPHU MPAKTHUYECKOM HCIosb3oBaHUU.K 6
KJIaCCYy OTHECEH HOBBIM ASTal B M3yYEHUHU ApoOel, Ie MNPOUCXOAUT COBEPIIEHCTBOBAHHE
HaBBIKOB CpaBHEHHMS M IMpeoOpa3oBaHUsi JpoOEl, OCBOCHHWE HOBBIX BBIYHUCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCIECHUN, B TOM 4YHCIIE 3HAYEHHUH BBIPAXKECHMI,
COJZIepKALINX U OOBIKHOBEHHbIC, M JCCATUYHBIC IPOOH, YCTAaHOBJICHHE CBA3€H MEXIy HHMH,
paccMoTpeHHe TpuEMOB peleHHs 3a/1a4 Ha Ipodu. B 6 kimacce yyanuecs poJobKaloT padoTy ¢
IIPOLIEHTOM, KaK C IIOHATHUEM IIPUKJIAJHON MAaTEMAaTHKH, y4aTCsl BBIPAKATh IIPOLICHTHI YUCIIOM, a
YHCII0 — B MIPOLEHTAX, MCII0JIb30BaTh Pa3Hble (POPMBI BBIPAKEHUSI OJJTHOIO M TOTO XK€ U3MEHEHUS



BEJIMYUHBI, C(HOPMYIHpPOBaHHbIE 0€3 MPOLEHTOB MW C IMOMOUIBI0 MPOIEHTOB, 3HAKOMSTCS C
MOHATHEM KOHIICHTPAIHS PACTBOPA, YTOUHSIOT MPaBUiia PEIICHUS 33]a4 Ha MPOIICHTHI U OOIIYIO
(hopMyITy IPOIICHTOB, PEIIAIOT COCTABHBIC 33/[AYMHA ITPOIICHTHI.

[ToaroTroBka K M3y4YEHHUIO PalMOHAIBHBIX YMCE]I HAYMHAETCA B 5 Kiacce MPU PELICHUU
3aj1ad, rae 1enecoo0pa3HoCThb BBEJICHUS OTPULIATENIBHBIX 1 ()
PacCKpbIBACTCAHANPUMEPAXUZ0KPYKAOMIEHKUZHN: PACX0I—/10X0/1;BBIUTPHILI
— MPOUTPBHIIIT; TOBBIIIEHUE — MOHMKEHHE TEeMIEPaTypsl U T. 1. Micnoib30BaHuEe KOOPAMHATHON
npsiMOM B 6 KJIacc MO3BOJISIET CO3JaTh HATJIAJHYIO ONOPY I MOHSTHS MPOTUBOIOJIOXKHBIX
YHUCeJl, MPaBWJI CPABHEHUS, CIOKEHUSI M BBIYMTAHUS pAllMOHAIBHBIX yucesn. GopmyiupoBaHuio
MOHATUA MOJIYJIsI B 6 Kjacce ynensieTcs 0co00e BHUMaHUE, TaK KaK OHO JIEKHT B OCHOBE
QIrOPUTMOB CpPAaBHEHHUS M QJITOPUTMOB JEHCTBUM C OTpHULATENIbHBIMUA YHUCIaMH. Monayib
TPaKTyeTCs KaK PacCTOSIHME OT Hayalla OTcueTa /10 TOYKH, 00O3HAuaroulel NaHHOE YHUCIIO Ha
KOOPJAMHATHOW MpAMOW. AHaIW3 TMOHATUS MOJAYJA MPUBOJUT K  «PA3BETBICHHOMY)
onpeneneHuo Moayis. CIOXEHUE PpalMOHAIbHBIX YHMCENl BBIBOAUTCS HAa OCHOBE CIIOKEHHS
«JI0XOJIOB» U «PacxXxojlOB», a OCTAJIbHBIC JIEUCTBHUS — HUCXOJA M3 HEOOXOJUMOCTH COXPaHECHHS
CBOWCTB JEHCTBUH C MOJIOKUTEIbHBIMU YUCIAMH.

OObyuaromuecs B 6 Kilacce U3y4aroT Bce JIEHCTBUS C pallMOHAILHBIMHU YHCIAMH U y4aTcs
ux MIPUMEHSATH co BCEMHU M3BECTHBIMU YUCIIAMMU: LEJIbIMH,
IpoOsIMU, IeCATUIHBIMUAPOOsMU. V3ydeHrepaiioHalbHBIXUMCETHAITOMHE 3aKOHUUTCS, a OyieT
MPOJIOIKEHO B Kypce anreopsl 7 KJacca, 4TO CTaHeT
CJIeIYIOILIUMITPOXOJOMBCEXTTIPUHIIMITHATBHBIXBOIIPOCOB, TEMCAMbIMpPa3/I€JICHUE TPYJIHOCTEMN
o0jeryaer BOCHpUSATHE MaTepHalia, a pacHpeleleHHe BO BPEMEHM CIOCOOCTBYET MPOYHOCTU
MpruOOpETaeMbIX HaBBIKOB.

B pabGoueit mnporpamme 1o Maremathke 5- 6 KIAacCcOoB YriyOJIE€HHOTO YpPOBHS
MPEyCMOTPEHO dbopmupoBaHue MPONEIEBTUYECKHUX anre0panvecKux
npeacTaBieHnil. COyKBeHHBIMHUO003HAYECHUSIMUBEITMUNH/IETU3HAKOMSTCSYKEB HavyaJIbHOU
mrkosie. bykBa kak CUMBOJI HEKOTOPOTO YHMCJIA B 3aBUCUMOCTH OT MAaTe€MaTHYECKOTO KOHTEKCTa
BBOJIUTCS TOCTeNeHHO. B 5—6 kjaccax OyKBEeHHas CHMBOJIMKA HIUPOKO HCIIOJIB3YETCS MPEKIE
BCEro /sl 3amMUCH OOIIMX YTBEPXKICHUM U TMPEATOKEeHUU, (QOpMyT, B HYACTHOCTH IS
BBIYMCIICHUS] T€OMETPUUECKUX BEIUYMH, B KAUECTBE «3aMECTUTEN» uyucia. Takoe MOHMMaHUe
OYKBBI B MATEMAaTHYECKOM SI3bIKE MTO3BOJISIET YUAIUMCS TPOBOAUTH JIOTUYECKOE JI0KA3aTeIHCTBO
CBOMCTB W MPHU3HAKOB JEIUMOCTH, CBOWCTB mpomopiuii u ap. Mcmonb3oBaHue OyKBEHHBIX
0003HAYECHHI TIO3BOJIIET TAK)XKE CTAaBUTH BOMPOC O MOCTPOCHHH (HOPMYI 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU. 3aBUCUMOCTH 33/IaF0TCSl aHATUTHICCKUM, TAOJTHMYHBIM U TPaQUIECKUM CIIOCOOAMH,
JETH TPEHUPYIOTCS B TEepexojie OT OJHOW (QOopMBbI 3aJaHWs 3aBUCHMOCTH K JIPYTOM.
Cucremarndeckasi paboTa ¢ KOHKPETHBIMH 3aBHCHMOCTSIMH TTPUBOJUT YYAIIMXCA K OCO3HAHUIO
1enecooOpa3HOCTH  BBeleHUs  obOmiero mMmoHsATHs  GyHKOuH. Takum  o0Opa3oM, OHH
3¢ (HEeKTHBHOTOTOBSATCAKU3YYEHUIOCUCTEMATUYECKOTOKYpCaanreOphIBCTapIINX Kilaccax.

Camoe  ceppe3HOE  BHMMaHWe  yjaemsercs B 5—6  Kjaccax  Pa3BUTHIO

JIOTMYECKOMITUHUU. OTINYUTETbHOWYEPTON JAHHOUTTPOTPAMMBISIBIISIETCATO,YTO JIOTUYECKUM
MaTepuaj pacroyiaraercsi He OTAEIbHBIM OJOKOM, a BBOAMTCS IMOPLMOHHO, Yallle BCEro Ha
HEMaTeMaTU4eCKOM Matepuare. Takum oOpazom, JIOTUKO-

A3BIKOBAAJIIMHUAPA3BEPTHIBACTCABILCIIOYKYB3aMMOCBA3aHHBIXBOIIPOCOB! MaTeMaTHYCeCKUH S3BIK
— BBICKA3bIBaAHHUA — JOKa3aTCJILCTBO — MCTOABI JOKa3aTCIIbCTBA—ONPCIACICHUA—
PAaBHOCUJIBHBICTIPECAJIOKCHUA—OTPHUIIAHUC



— JIOTHYECKOe cIeIcTBUEe — Teopema. [Ipu 3TOM HOBBIE JIOTMUECKHE MOHSATUS U OTHOIICHUS
BHAYAJICBBITIOIHIIOT CaMOCTOSITENIEHYIO POJIb KaK OOBEKTHI M3YYEHUS, a 3aTeM IMOJAYHMHEHHYIO,
Clly’)keOHYI0 POJb IPU PEIIEHWU 3a/ad B CBA3UM C PACCMOTPEHUEM YHCTO MaTEMaTHYECKHX
BOIIPOCOB.

B kypce maremaTtuku 5- 6 KjaccoB YIriIyOJIGHHOTO YPOBHS IIpe/ICTaBjieHa HarJisaHas
reOMETpHsl, HalpaBJCHHAs Ha pa3BUTHE OOpPa3HOrO MBILIUICHUS, TPOCTPAHCTBEHHOTO
BOOOpa)keHUs1, U300pa3UTENbHBIX YMEHUN. DTO Ba)KHBIHM ATal B U3y4YEHUU F€OMETPHH, KOTOPBIN
OCYILIECTBIISETCS Ha HarJIsAJHO-IIPaKTUYECKOM YPOBHE,0NMPaAETCIHAHATIISITHO-
oOpa3zHoeMbIIeHneo0yyaromuxcs. bonpiias  posib OTBOJUTCS MPAKTHYECKOH J1EATENbHOCTH,
OTBITY, SKCIEPUMEHTY, MojeiupoBaHui0. OOydaromuecs 3HAKOMATCS C TE€OMETPUYECKUMU
¢urypamMu Ha IUIOCKOCTH M B TPOCTPAHCTBE, C MX MPOCTEHITUMH KOH(MUTYpaLUsSMH, ydaTcs
n300pakaTh WX Ha HEJIMHOBAHHOW M KIJeT4aTol Oymare, paccMaTpuBalOT WX MpOCTeHIne
cBoiicTBa. B mpouecce n3ydeHus HarIs,IHON T€OMETPUN 3HAHUS, IOJyUYEeHHbIE 00y4atoIUMUCS B
HAa4yaJlbHOM IIKOJIe, CHUCTEMATHU3UPYIOTCS U paACHIUpSAIOTCA, a MCCIEAOBAHUE CBOMWCTB
reoMeTpuuecKkux (uUryp mnpojokaercs B S5—6 Kiaccax: ydalidecs OTKPBIBAIOT i cels
pa3iauyYHbIE CBOWCTBAa TPEYrojbHUKAa M NPSIMOYrOJIbHHMKA, MapajjielorpaMMa U Tpaleluu,
OKpYyXHOCTH U Kkpyra u Ap. [Ipm 3TOM paccmaTpuBalOTCs HE TONBKO IIJIOCKHE, HO U
MPOCTPAHCTBEHHBIE (PUTYPBI — Imap, cepa, NWIHHIP, KOHYC, TUpaMH/Ia, MHOTOTPAaHHUKH.

B 6 xnacce yuammecs npuoOperaroT 60Jiee CHCTEMHBIM OMBIT HOCTPOCHUH C
MTOMOUIbIOLUPKYJIUIMHENKHU, UCTI0Nb3YOTT€OMETPUUECKUETIOCTPOSHUS IS
JI0Ka3aTeNIbCTBAY TBEPKICHU MU IISIBBINOIHEHUATIPEOOPa30BaHUH (PUTypHAIITIOCKOCTH

(moBopoTa,  OCEBOM M LIEHTPAJIbHOM CUMMETpPUH,  MapajuIeIbHOI0
nepeHoca). OHU3HAKOMSTCACMHOTOIpaHHUKaMHU,CKIIEUBaIOTU3PA3BEPTOKMX MOEIH,
IPUOOPETAIOT OMBIT HOCTPOSHUS MPOCTEUIINX CeUeHUH Ky0a U MPOEKIUI MPOCTPaHCTBEHHBIX
reoMeTpHUEcKuX puryp.

Bceato obecneunBaeTkaueCTBEHHYIONOITOTOBKYKHU3YYEHUIOCUCTEMHOTO Kypca F€OMeTpUuu
B 7—9 Kkiaccax.

OcHoByKypca MaTeMaTUKHUS-OKIIaCCOBYTIIYOJICHHOTOYPOBHS COCTaBJISIIOT
TpaJAULIMOHHBIEUIAIIKOIBHOT OKYpCaMaTeMaTHKHCOIep KaTeIbHO-MeToInYecKue JIMHUU. OaHaKo
WHBIE IPUHIUIIBI TIOCTPOCHUS IPOTPAMMBbl, HOBbIE AUJIAKTUYECKUE U TEXHOJIOTMUECKUE MOIX 0 IbI
MIO3BOJISIFOT BKJIIOUUTH B COJIEP)KAHUE MPOTrpaMMbl HOBBIE TEMBI U Pa3Zeiibl, IPUAATh MPOLECCY
o0yuyeHHs OOJBIIYIO TTTyOMHY M MPUBECTH €ro B COOTBETCTBHE C HOBBIMHU LIEISMU U 3aJauaMu
obpazoBanusi, ycraHoBiIeHHbIME PI'OC.
OO0mHenoaAXoAbIKOPraHU3ANHAEATETbHOCTHOOY4AIO N X CS

OOpa3oBarenbHbIi Mpolecc Ha YIiayOJIEHHOM YpOBHE H3y4YeHHMsS Kypca MaTeMaTHKH
CTPOMTCSI Ha OCHOBE JHUJAKTUYECKOW CHCTEMbI JESTeIbHOCTHOIO METO/a, pealu3yrolen
CHUCTEMHO-/ICITEIbHOCTHBIN TOAXOJ, T/I€ B Ka4eCTBE TEOPETHYECKOW Oa3bl BhIOpaHa oOmmIas
teopus nestenbHOCTH (O. C.AHUCMMOB). YpPOKHM ONHMPAIOTCA HA AUJAKTUYECKUE MPUHIUIIBI
(Oessmenvrocmu,  ncuxonocuueckou  KOM@OPMHOCMU, — HENPepblHOCMY,  MUHUMAKCA,
8apuamueHOCmy, YeI10CMHOCMY, mMeopyecmea) W TEXHOJIOTUIO JIeATEIbHOCTHOIO METOAA
o0ydeHusl.

OOyuenue BefeTcs Ha BBICOKOM YPOBHE TPYIHOCTH, TO €CTh B 30HE OJMKaWUIIero
Pa3sBUTHUA HaI/IGOHCe IIOATOTOBJICHHBIX HeTeﬁ, HO TIpH 065133.T€J'H>HOM YUCeTC MHAWBUAYAJIBbHBIX
0COOEHHOCTEH M BO3MOXKHOCTEH neTei, GOPMUPOBAHUHM y KaKJIOT0o peOCHKa IMO3HABATEIHHOU
MOTHBAIUH, BEPHl B ceOsl, B CBOM CHIBL.BMecTe ¢ TeM BBICOKHI YpOBEHb IMOJIAYM MaTepHaja



paccMaTpuBaeTcs He Kak 00s3aTelbHOE TpeOOBaHHUE, a KaK NPEIJIOKEHHUE, KaK 803MONCHOCb
JIOCTHKEHUS yCIleXa, NMPEeJOCTAaBICHHAs KaX10My peOeHKy U moOy»kaaromasi ero KICHCTBHIO.
[TosTOMy yuHTeNnb IOKEH 3aMETHTh M IMOAJEpPXKAaTh JI000H, MyCcTh Jake camblil MaJeHBKHUMA
ycrex peOeHKa — ero aKTUBHOCTb, BKJIFOUEHHOCTb B IPOIECC MOWCKA PEIICHUs, €r0 BEPHOE
CY’KJE€HHE WJIU POCTO MOIBITKY BBIABUHYTH COOCTBEHHYIO THUIIOTE3Y.

PaGota Ha BBHICOKOM YpPOBHE TPYAHOCTH O0SI3aTEJIBHO JIOJKHA COYETAThCs C CO3AaHUEM
BKJIacCE aTMOC(EPHI 10BEPHs, YBAKEHHS, 100p0KENaTeIbHOCTH, T03BOJISIONIEH TOBEPUTH BCBOU
CWIbl U I0-HACTOSIIEMY «PACKPBITbCS» KaXJIOMY YYEHHKY. B mpoTuBHOM ciyuyae oOyudeHue
noTepsieT Uil peOeHKa JTMYHOCTHBIA CMBICH, M IIKOJAa HE CMOXET BBIOJHUTH CBOEH TIIaBHOM
MHUCCUHU — IIOMOYb €MY JOCTUTHYTb CBOETO MHIMBUYaJIbHOIO MAKCUMYyMa.

OO0pa3oBarenbHbIii Ipolecc Npu yriayOJIeHHOM YPOBHE M3YUYEHUs MaTeMaTHKH CTPOUTCS
C UCIIOJIb30BAaHUEM TEXHOJIOTHH JIEATEIbHOCTHOIO METOAa 00y4YeHUs. DTO MO3BOJISIET BOBJIEKATh
JETe B MAaTeMaTUYECKYH0 ACATEIbHOCTb II0 PELICHUIO 3aJad IOBBIIIEHHOW TPYIHOCTH U
JIOKa3aTeJIbCTBO CBOMCTB M YTBEP)KICHUW, pa3BUBATh WX MBIIUICHHE, KOMMYHUKATHBHBIE U
TBOPYECKHE CIIOCOOHOCTH,(hOPMHUPOBATEYHUXCHUCTEMHBIHOIIBITCAMOCTOATEIBHBIXOTKPBITUH 1
pelIeHusT HECTAaHAAPTHBIX 3a]a4, BOCIUTHIBATH JIMYHOCTHBIE KAY€CTBA, IIOMOTAlOLIUEBYYCHUNN
BXKU3HHU (BepaBceOs,aKTUBHOCTh,CAMOCTOATEIbHOCTD, LIEIEYCTPEMIIEHHOCTh U YMEHHUE YUUTHCS B
nesnom). TakuM o0pa3zom, CO3AIOTCSI HEOOXOAMMBIE YCIOBUS ISl JOCTHXKEHUS IIKOJIbHUKAMU
BBICOKOI'O YPOBHSI HE TOJBKO NPEAMETHBIX 3HAHUHM 110 MATEMAaTUKE, HO U METAlpPEIMETHBIX U
JIMYHOCTHBIX PEe3yJIbTaTOB 00pa30BaHUS.

MECTOINPEIMETABYYEBHOMIIVIAHE
CornacHo yueOHOMYy IUlaHy B 5—6 KjaccaX H3y4aeTcs WHTEIPUPOBAHHBIN INpeaMer

«MaTCMaTI/IKa», KOTOpHﬁ BKJIIO4YacT apI/I(i)MeTI/I‘leCKI/Iﬁ MaTepHrall U HAITIAAHYHO I'€OMCTPUIO, a
TAKIKE MPOINCACBTUYICCKHUEC CBCACHUA U3 anre6pLI, 3JIEMEHTHI JIOTMKM M Hadaja OmucaTelIbHOM
CTaTUCTHKH.

VYuebHublii TuiaH Ha  yrayOleHHoe M3ydeHue MareMaTMkd B 5—6  Kiaccax
OTBOJUTOYYEOHBIX YAaCOB B HEJAETIO B T€UEHHE KaXKAOro roja oOyuyeHus, Bcero He MeHee 408
y4eOHBIX 4aCOB.

YUYEBHO-METOJUYECKUAKOMILIEKT
® Maremaruka:5—iikiacc:0a30BbIypOBEHb: yUeOHUK: B24acTAX /H.AL.
Bunenkun,B.1.2XKoxoB,A.C.YecHokoB[up.] -Mocksa: [IpocBemenue, 2023,

® Maremaruka : 5 — ¥l kiacc : yriayOnéHHbI ypoBeHb : yueOHMK : B 2 yactax / I'. B.
Hopodees, JI. I'. Iletepcon - Mockaa : [Ipocsemienue, 2024;

® Maremaruka:6—iikiiacc:0a30BbIHypOBEHb: yU€OHUK: B24acTAX /H.AL.
Bunenkun,B.1.2KoxoB,A.C.YecHokoB[uap.]-Mocksa: [Ipocsemenue, 2023;

® Maremaruka : 6 — ¥l kiacc : yriayOnéHHbIN ypoBeHb : yueOHMK : B 3 wactax / I'. B.
Hopodees, JI. I'. Iletepcon - Mocksa : IIpocemnienue, 2024.
COJEP/KAHUE OBYUYEHUA

(kypcusomommeuenocodepaicanue,3ac4emMKOMOPO20Y 2y OAeMCcAOA308bIUKYPC MAMEMAMUKLL)

SKJIACC

HartypajbHbleuncIanHYIb
HarypansHoe umucno. Psax Harypanbabix uncen. Yuceno 0. M300paxkeHue HaTypalbHBIX



Yucesl TOYKaMH Ha KOOPAWMHATHOM (YMCIIOBOM) TIPSIMOA.

ITo3unmoHHas cucrema cuucieHus. Pumckas Hymepanus Kak IIpUMEp HETNO3UMLUOHHOU
CUCTEMBI CUMCIIeHUs. [lecaTuyHas cucTeMa CYMCIICHMUS.

CpaBHEHHEHATYpaATbHBIXYHCEI,CPABHEHHEHATY PAIEHBIXYHCEICHYIEM.
Crnioco6picpaBHeHH. OKPYTIIEHUEHATYPAIbHBIX YHCETT.

CrnoxxeHue HaTypaJbHBIX 4YHCEN, CBOWCTBO HYJsS IpU CJIOKEHUU. BblunTaHue Kak
neiictBue,  oOpaTHOE  CIOKEHWI0.  YMHOXKCHHE  HATypaJlbHBIX  YHCEN,  CBOWCTBA
HYJISIMe TMHULIBITPUYMHOXKEHHUH. [l eTIeHneKak 1eiicTBHEe,00paTHOCYMHOKEHHIO. KommioneHTbl
NecTBUH, CBsA3p Mexny HuMH. [IpoBepka pesynpTaTa apupMETHYECKOTO JEHCTBUS.
[lepemecTuTenbHOE M COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHUS U  YMHOXXEHHS,
pacnpeaenuTeIbHOe CBOMCTBO (3aKOH) YMHOXKECHHUS.

Hcnonb3oBanue OykB a5t 0003HaU€HUsI HEM3BECTHOTO KOMIIOHEHTA U 3alUCH CBOMCTB
apu(pMETUUECKHUX JCHCTBUM.
JlenutenuuKpaTHpIeUUCIIa,pazioxkeHneHaMHoxxuTenu. [ [pocteiencoctaBubieuncia. [ [puzaa
kuaenumoctuna2,s,10,3,9. /pusnaxudenumocmu
nal00,nal000um.o.,,na4,25,8,125,nal 1. JleneHnecoCTaTKOM.
Jlononnumenvhubie ceolicmea YMHONCeHUs: U OeleHus. /[okazamenbcmeo Npu3HaKka OenumMocmu
npousgedeHus. J{okazamenbcmeo NPUHAKA OeIUMOCMU CyMMbl U pazHocmu. Jlokazamenbcmeo

CBOUCNE YMHONCEHUS U Oe/leHUsL.
CreneHb C HATypalbHBIM ITOKa3aTejeM. 3alucCh YWCIA B BHJIE CYMMBI pPa3psIHBIX

cinaraembix. Hcnonvzosanue cmenenu npu Haxoxcoenuu HOJ u HOK uucen ¢ nomowwio
PA3NOHCEHUSL YUCTA HA NPOCHIbIE MHONCUMENU.

UucnoBoe BbIpakeHHE. BpluncieHue 3HAYEHUN YHUCIOBBIX BBIPAXKEHUN, MOPSIOK
BBINIOJIHEHUST  JielicTBUil.  Mcmonp30BaHMEe TNpU  BBIUMUCIEHUAX  EPEMECTUTENIBHOTO U
COUYETATENLHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS M YMHOXKEHUS, paclpelelnuTeIbHOTO CBONWCTBA
YMHOKEHHUS.

JApodn

[Ipencrasnenue o npobu Kak crmocode 3amucu yacTu BeMMuuHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHBIE U HenpaBWIbHBIE Ipodu. CMenanHasIIpoOh, MPEACTaBICHHUE CMEIIaHHONW APOOH B
BUJI€ HEMpPaBUIBHOW JpoOM U BbIAENEHUE IIeJI0OM YacTH YuciIau3 HENpaBUIBHOW JIpoOH.
N3o6pakenue qpodeit ToukaMu Ha YuciIoBoi mpsMoil. OCHOBHOE cBOWCTBO Jpodu. CokpalieHue
npobeii. [IpuBenenue npodbu k HoBoMy 3HameHartemo. CpaBHeHue apobeit. Cpasnenue dpobetl ¢
NOMOWBIO «NEPEKPECMHO20 NPAGULA». «XUmpbiey» NPUémbl.

CrnoxeHue M BbIUMTaHME JApoOeil. YMHOXKEHuEe M JeneHue ApoOeil, B3auMHO- oOpaTHbIE
npobu. HaxoxaeHne 4acTu 1enoro M LeJoro mo ero yactu. Haxoowoenue snauenus opobHo20
BBIPAHCEHUS C NOMOUBIO NEPex00d K HAmMypalbHbIM YUCTAM.

Hecsatuynas 3amuck apooOeit. [Ipencrapienne necsITHIHON ApoOH B BHUIE OOBIKHOBEHHOM.
N3o0paxeHue aecATUYHBIX ApoOel ToukamMHu Ha 4uciIoBOM mpsiMoil. CpaBHEHHE NECATUUHBIX
IpoOeii.

Apudmernueckue ACUCTBUS C JECATUUYHBIMU IPOOSIMHU. Bbl600 npasuna crodxicenus u
BLIYUMAHUSA 0eCAMUYHBIX OpoOell, UCNONb3Y NPAGUIO CILONCEHUS. U BbIYUMAHUSL CMEULaHHbIX
Opobeul. Bviso0d npasuna ymHodceHus u oenenus oecamuunwvix Opobeu ua 10, 100, 1000,
UCNONL3YS NPABUNO YMHOMCEHUs. U OelleHusi OObIKHOBeHHOU OpodU HA HAMypaibHOe YUCIO.
Buvisoo npasuia VMHOMNCEHUS!



0eCAMUYHbIXOPOO e, UCNOIb3YANPABUIOYMHONCEHUACMEUAHHBIXOPOOEl. Bb1600
npasuIadeneHUs0eCaAmudHbIXOPOOEUHAHAMYPATbHOEUUCIO, UCHONB3Y S npasuio
OeNleHUACMEUAHHOUOPOOUHAHAMYPATIbHOSHUUCTO0. Bbisoonpasunadenenus Odecamuunvlx Opobelt,
UCNONBL3YSL OCHOBHOE C80UcmE0 Opobu. OKPYTIIEHUE NECITUIHBIX APOOECH.

PemeHneTekCTOBBIX3a1a4

Pemenne TekcTOBBIX 3aha4 apu(MeTHUeCKUM crocoOoM. Perienne mormdeckux 3ajad.
Pemenune 3amau nepe6opom Bcex BO3MOXHBIX BAPHAHTOB. VICIIONB30BaHHUENIPHU PEIICHUH 3a/1a4
Ta0JINL U CXEM.

Pemenue 3anmay, copepikalux 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYHHBI: CKOPOCTb, BPEMS,
paccrosiHue, eHa, KOJINYECTBO, CTOUMOCTb. Enuaunst
U3MEpEHUS:MacChl,00bEMA, LICHBI,PACCTOSHUS, BpEMEHU,CKOPOCTH. CBA3BMEKIY eIMHULIAMHU
U3MEPEHUS KOKOU BEIIMYHHBI.

PernrenneocHOBHBIX3aJauHAIPOOH.

[IpencraBneHne1aHHBIX BBUETAOIHNII,CTOIOUATHIX IUAT PAMM.

Mamemamuueckue mooenu. Ilepeeod ycrnosusi 3a0auu HA MameMamuyeckuil s3biK.
Ilocmpoenue mooenu 6 6ude K8AOPAMHO20 YPABHEHUS, NPEOCMABIEHHO20 NPOU3BEOeHUEM
(nponedesmuka peutenus 3a0ay ¢ NOMOWbIO K8AOpamHo2o ypasuenus. Ilocmpoenue mooenu 6
suoe 08yx ypaeHeHuu c 08yMs nepemeHHbLMU
(nponedesmuxacucmemypasnenuil). IlocmpoenuemooenussuoedsyxypasHeHulic 08ymsl
nepemenHbiMU (nponedesmuxa cucmem ypaenenuii). Paboma ¢ mamemamuieckumu MoOeIsIMU.
Memoo npo6 u owubox. Memoo nepebopa. Memoo eecos. Ilocmpoenue obwezo anrcopumma
pewenust 3a0ay MemoooM MAMeMaAmuyecKo20 MoOeaupOBaHUsL.

A3viku nocuka.

Buickasvieanus. Beedenue nowamuii «memay u «pemay. Obwue ymeaepoicoeHus. Beeoenus
8U0a ymeepatcoenUsl, NoHsamue KoHmpnpumepa. Beeoenue suoa ymeepoicoenus, 00kazamenbcmeo
ucmuHHoCcmu  mMemooom  nepebopa.  Ymeepocoenuss o  cywecmeosanuu.  Cnocooul
dokazamenvcmea obwux ymeepacoeHuu. Beedenue ob6o3navenuui. Jlokazamenbcmeo u
onpogepoicerIe 8blCKA3bIBAHUL PA3HO20 8UAA (HACMHbIX, 00Wux, 0 cywecmeosanuu). Ilpobnema
00Ka3amenbcmea oouie2o YymeepicoeHus: Ha OeCKOHeuHOM MHONCECMae.

Harasignasireomerpus

Harnsgnele npenacrtaBieHus o (GuUrypax Ha IJIOCKOCTH: TOYKa, MpsAMas, OTPE30K,Iyd,
YT0J1,JIJOMaHast, MHOTOYTOJIbHUK,0KPYKHOCTB, KpYT. Y01 IpsiMoii, OCTpBIii, TYIION 1 pa3BEPHYTHIN
YTJIBL.

Jnuna oTpe3ka, METPUYECKHME €IMHMIBI JUIMHBL JI[IMHA JIOMaHOW, IEpUMETP
MHOIOyrojbpHUKa. FI3MepeHue u mocTpoeHue YIJioB € IIOMOIIbIO TPAaHCIIOPTUPA.

Harnsnueie npeacraBneHus o Gpurypax Ha MIOCKOCTH: MHOTOYTOJBHUK, MPSIMOYTOJIBHUK,
KBaJpaT, TPEYTOJbHUK, O PABEHCTBE (DUTYD.

N3o6paxenue puryp, B ToM 4mcie Ha kietdaroi Oymare. [loctpoenne koHburypammii u3
YJacTel mpsIMOM, OKPY>KHOCTH Ha HEJTMHOBAHHOM M KJIETYaTON Oymare.
Hcnonb30BaHNECBONCTBCTOPOHUYTIOBIPSIMOYTOJIbHUKA, KBAIpATa.

HJ’IOH_Ia[[b npsAMOYTOJIbHHUKa U MHOT'OYI'OJIbHUKOB, COCTAaBJICHHBIX U3 IMMPAMOYTOJIBHUKOB, B
TOM 4Hcie Guryp, n300pakEHHBIX Ha KileTyaTol Oymare. EAMHUIIBI H3MEpEeHUs III0LIaIu.

Harnsignele  mpencraBieHHss O — NMPOCTPAHCTBEHHBIX — QUIypax:  IpSMOYTOJIbHBII



napauenenunen, KyO, MHororpaHHukd. I3o0paxeHue NpocTeMIIMX MHOTOTPAHHUKOB.
Pa3Béprkn kyba um mapamenenunena. Co3naHue Mojelieid MHOTOTPAaHHHUKOB (M3 OyMarw,
IIPOBOJIOKH, IUIACTWJIMHA U APYTUX MarepuayioB). OObEM MPSMOYToOJbHOIO MapajliesenuIesa,
Ky0a. Enquaniel n3mMepenus oobpéma.

6KJIACC
HartypanabHbleuncia

Apudmerndeckue IEHWCTBHS ¢ MHOTO3HAYHBIMH HaTypajdbHBIMH YHCIaMH. YHCIIOBBIE
BBIPOKCHHMSI, TIOPSAJIOK JIEUCTBHI, MCIOJIb30BaHUE CKOOOK. M CIoab30BaHME NpPH BBIYUCICHUSX
MePEMECTUTEIBLHOIO U COUETATEIIBHOTO CBOMCTB CIOKEHUS U YMHOXKEHHUS, paclpeeIuTeIbHOTO
cBoMcCTBAa yMHOXEeHUS. OKpyTIeHNEe HATypaJbHbBIX YUCEI.

Jlenutenn W KpaTHBIE YWCiIa, HAWMOONBINMN OOIIMI JEeNUTeIh M HaMMEHbIee oOIee
KpatHoe. J[emuMOoCTh CyMMBI U ITpou3BeeHus. [leieHne ¢ 0CTaTKOM.

Tozuyuonuviecucmemvicuucienus./[eouunaacucmema cuucienus.Ilepesoo Odecamuynoll
3anucu yuceln 8 080UYHYIO U 0OOPAMHO.

Apodu

OObIkHOBeHHasi JpoOb, OCHOBHOE CBOMCTBO OpoOH, cokpamieHue apobdeit. CpaBHeHUE U
ynopsiiounBaHue Apooeii. Pemenue 3agau Ha HaXOXKJIEHUE YACTHU OT LIEJIOTO M IEJNOro MO ero
yactu. [IpobHoe umcio kak pe3ynbTaT AeneHus. [lperncraBieHue necATUYHOW IpoOU B BHJE
OOBIKHOBEHHOMW JpOOM U BO3MOXKHOCTH IMpEACTaBICHHUS OOBIKHOBEHHOW JpoOM B BHIE
necaTuYHol. JlecsTuuHble ApoOM M MeTpHuecKkas cucreMa mep. ApupMeTHuecKkue AeHCTBUS U
YHCIIOBBIE BBIPAKECHUSC OOBIKHOBEHHBIMH U ICCATHYHBIMU JIPOOSMHU.

OtHomenue.  JleneHue B JaHHOM  OTHOUIeHMH.  Macmrtadb,  mpomopuus.
[TpumenenuenponopuuiinpupemieHnu3anad. Ocnogrnoecsoticmseonponopyuu. Haxoxnenue
HEU3BECTHOro wieHa nponopuuu. Ceouicmea u npeodpazosanue nponopyuu. Cnocodul
npeoopazosanus NpPONoOpYUi. 3asucumocmu MedHcoy
senuuunamu. IpsamaauobpamuasnponopyuorHaibHoCmy. Aneopummonpeoeens suda
sasucumocmu. [lponopyuonanvroe denenue. Cnodxcrnoe nponopyuoHaibHoe 0eneHue.

Ilepexooknamypansuvimuuciam. Mcnonv3osanue ceolicmeapugpmemuieckux
oeticmeuti. IIpeobpazosanue uucio8vlx OpoobHuIX Gvlpadcenull. Bvisoo ¢opmynvl cpedneti
ckopocmu uepes cpednee apupmemuueckoe. CpenHee apupMeTHIECKOE.

[Tonatue npoueHTa. Brruncienne NpomeHTa OT BEJIWYMHBI M BETUYUHBI 10 €€ MPOLEHTY.
BripakeHne TpOIIEHTOB NECSITHYHBIMHU JApoOsimMu. PerneHne 3amad Ha MpoUEHTH. BeipakeHue
OTHOIIIEHUS BEJIWMYUH B TpOLEHTaX. [Ipocmoti npoyenmuwviti pocm. I[locmpoenue ¢hopmynsi
npocmoz2o npoyernmuo2o pocma. CnoodacHuvill npoyenmuwlii. pocm. Ilocmpoenue ¢opmynsi
CIIOJHCHO20 NpoyeHmHo20 pocma. Pewenue 3a0au Ha npoyeHmul, UCNONb3YSL YOPMYIY NpoyeHma.
Iosi0xkKUTEIBHBIEHOTPHLATEILHBIEYH CIIA

[lonoxutenbHble W OTpuUaTenbHble uyMcaa. Llemsle uwmcma. Moayns  yHcha,
reoMeTpuyecKas HHTepHnpeTanus Monayns uucna. M3o0paxeHue uucen Ha KOOPIAWHATHOU
npssiMoii.  YmcmoBble mpoMmexxkyTku. CpaBHeHue uucen. ApudMeTHyeckwe ACHCTBHUSC
MOJIOKUTETIbHBIMA U OTPULIATEIBHBIMU YHUCIIaMU. Aneebpauueckas cymma. Onpedenenue
BLIYUMAHUS, UCNONb3YA aAlleedpaudeckyio cymmy.Bvieoo npasuna ymuodcenus uucen ¢ pazHvlmu
3Hakamu. Bvleoo npasuna Oenenus, ucnoivzya onpedenenue Oeaumocmu. Bvieod npasuna
PACKpbImus CKOOOK, UCNONIb3YA NPABUNA NPUOABIEHUS CYMMbL K YUCTY U BbIYUMAHUS CYMMbL U3
uucna. Hcnonv3osanue pacnpedeiumenvHo20 — C80UCMEA Npu  OpMyauposKe  npasuia



PACKpblmus CKOOOK C YUCTIOBLIM MHONCUMETIEM.
IIpssMoyronbHas cucreMa KOOpAMHAT HA IUIOCKOCTU. KoopauHaTel TOYKHMHA IUIOCKOCTH,
abcmucca u opausara. Iloctpoenue Todek u Guryp Ha KOOpAMHATHOM IIOCKOCTH.

BykBeHHbIeBbIPpAKEHU S
[Tpumenenne OyKB Ui 3allMCH MAaTEMAaTUYECKHX BBIPAKEHUH W mpeiokennii. CBolcTBa
apupmeTnueckux aencTBuil. Packpoitue ckobok. Koagdumuent. [TonoOHbIe crnaraemsie.
bykBeHHbIE BBIPaKEHUSI M YKMCIOBBIE MOJCTAHOBKU. ByKBEHHbIE paBEHCTBA, HaXO0XKJIEHUE
HEU3BECTHOIO KOMIIOHEHTA. VYpasHnenue «kax npeonodicenue ¢ OOHOU UAU HECKOAbKUMU
nepemennvimu. Kopens ypasnenus. Muooswcecmeo kopHell.

OcHogHble MemoObl peuleHus YpaeHeHuu: Memoo npod u owubox, memoo nepedoopa,
pasHocuibHble npeobpazosanusi. Penienne ypaBHeHuil. PerieHue 3a1a4 METOJOM ypaBHCHUH.

KoopanHaTHAAII0CKOCTh. @YHKYUOHANbHAAZABUCUMOCTL BETIUYUH.

dopmyiibl, (GOpMyNBI TIEpUMETpa W IUIOIIAAM TNPAMOYTOJIbHUKA, KBajpaTa, 00bEMa
napajuiesienunena u Kyoa.

PenreHneTeKCTOBBIX3a/1a4

Pertenne TekcTOBBIX 3a7ad apuU(PMETHYECKUM CIIOCOOOM. PelieHue JIorM4eckux 3ajad.
Penrenue 3amau nepe6OpoM BCex BO3MOKHBIX BapUAHTOB.

Perrenune 3amad, comepkaiinx 3aBUCUMOCTH, CBSA3BIBAIOIINX BETMYHHBI: CKOPOCTh, BPEMS,
paccrosiHue, IICHa, KOJUYECTBO, CTOMMOCTH, MPOU3BOIAMTEIBHOCTh, BpeMs, 00BEM pabOTHI.
EnuHumpl M3MepeHus: MacChl, CTOMMOCTH, PACCTOSHHs, BPEMEHH, CKOpOCTH. CBSI3b MEXIY
eIMHUIIAMH U3MEPEHUS Ka)K IO BEITMYHHBI.

Pemienne 3amav, CBSI3aHHBIX C OTHOIICHHEM, MPONOPIMOHAIBLHOCTHIO  BEIUYHMH,
NPOIICHTAMU; PEIICHIEe OCHOBHBIX 3a/1a4 Ha IPOOU U TPOLICHTHI.

OreHKa ¥ MPUKUKA, OKpyTiieHHe pe3ynbrara. CocTaBieHHe OYKBEHHBIX BBIPAXKCHUU IO
YCIIOBHIO 33JIa9H.

[Ipeacrasinenne JaHHBIX C TMOMOIIBIO TaOnui W auarpamm. Cronbuarbie AUarpaMMBl:
YTEeHHE U OCTpoeHHEe. UTeHNEe KPYTOBBIX THATPaAMM.

A3viku nocuka

Ilonamue ompuyanusa. Ilpomusopeuue. Ompuyanue obwux evickasvieanui. Ompuyarue
gvickaszvianull o cywecmeoganuu. Cnocobvl 8bipasricenus Ompuyanus oOuWuUx 8blCKA3bIBAHUN U
8bICKA3LIBAHULL O CYUJECMBOBAHULU 8 eCTNECMBEHHOM S3bIKE.
Ilepemennas. Boipadxcenus ¢ nepemennvimu. Ilpednosicenus ¢ nepemennvimu. Ilepemennas u
keanmopul. Ompuyanue ymseepicoenuti ¢ keaumopamu. [lonsamue
Joeudeckozociedoganus. Ompuyanueciedosanus. Oopamuoeymeepoicoenue. Cnedosanue u
pasnocunoHocmyv. Credoganue u c8olicmea npeomemos.
Harasgnasireomerpus

Harnsimabie npeacraBieHus 0 GUrypax Ha IUIOCKOCTH: TOYKa, MPsiMasi, OTPE30K, Jy4, yroJ,
JIOMaHast, MHOTOYTOJIbHHUK, YETHIPEXYTONIBHUK, TPEYTOJIBHHUK, OKPYKHOCTB, KPYT.

B3anMmHOe pacnonoxeHwe [BYX MNpPSIMbIX Ha IUIOCKOCTH, NapajljielbHbIE IpsIMBIE,
NEPIEHIUKYIISpHbIE NpsiMble. M3MepeHue paccTOSIHUM: MEXIy IBYyMsS TOYKAaMH, OT TOYKHU M0
IIPSIMOM, IJIMHA MapIIpyTa Ha KBaPaTHOU CETKeE.

N3mepenne M MOCTpOEHHE YIJIOB C NOMOIIBIO TPaHCHOPTHpA. Buabsl TpeyronbHUKOB:
OCTPOYTOJIbHBIM, TPSIMOYTOJBHBIN, TYMOYTOJbHBIM, pPaBHOOCIPEHHBIA, PaBHOCTOPOHHMIA.
YeTbIpEXYroJbHUK, IPUMEPHI YETHIPEXYTONBHUKOB. [IpAMOYTOIBHUK, KBAaIpaT: UCIOIb30BAHNE



CBOWMCTB CTOpPOH, YIJIOB, quaronainei. M3o0paxxenne reoMmeTpudeckux GUryp Ha HEIIMHOBAHHON
OyMare C WCIONB30BAaHHEM IMPKYJsl, JIMHEHKH, YrolibHUWKa, TpaHcmoptupa. lloctpoeHus Ha
KJIeT4aToi Oymare.

[Tepumerp MHOTOYTONMBHUKA. [TOHSTHE TUTOIIATU (DUTYPBI, SAUHUIBI H3MEPEHUS TLTOMIAIH.
[TpubmmkéHHOE wW3MepeHue IIomaan ¢uryp, B TOM 4YHCIE€ HA KBaJpaTHOW CeTKe.
[TpubmmkE€HHOE U3MEPEHNE AJTMHBI OKPY>KHOCTH, TUIOIIAIU KPYyTa.

CummMeTpus:LIeHTpalbHas,oceBasiuzepkaibHasicummerpuu. [loctpoenue

CUMMETPUYHBIX (puryp.

HarnsgasienpenctaBaeHUSONPOCTPAHCTBEHHBIX(PUTYPAX : HOHAMUE MHOSOSPAHHUKOS -
napasnnenenuneo, Kyo, npusma, nUpamuod, NoHsmue mei 8pawjeHust - KOHyCc, YUIuHOp, uap u
cpepa. Hzobpasicenue npocmpancmeennvix gueyp. Ilepsuunoe npedcmasienue o ceyeHusx
NPOCMPAHCMBEHHBIX PuUcyp, NOCMPOeHUe CedeHUll MHO202paHHUuKo8. Ilpumepsi pazeépmox
MHO202PAHHUKOB, YUIUHOPA U KOHYCA.

[Tonstne  00BEMa, emuHUIBI  W3MepeHus o0BEMa. OO0BEM  MPAMOYTOIBHOTO
napasuienenumnena, Kyoa.

IVNIAHUPYEMBIEPE3YJIbTATBIOCBOEHUSAITIPOI' PAMMBI INYHOCTHBIE

PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaThbl OCBOCHHA IMTPOTrpaMMBbI 10 MATCMATHUKE XapaKTCPU3YIOTCA:

1) MaTPpUOTUHICCKOCBOCIIMTAHHEC:

IMMPOSABJICHUEM HMHTCPECA K IMPONIJIOMY WM HACTOAIIEMY pOCCPII\/'ICKOﬁ MaT€éMaTuKu, IICHHOCTHBIM
OTHOIICHHUEM K JOCTHXXCHHAM pOCCHfICKPIX MaTCMATHUKOB H pOCCHfICKOfI MaTeMaTH4eCKOM
IIKOJIBI, K UCITIOJIb30BAHUIO OTUX JOCTHKEHHUH B APYIrUuX HAYKax U MPUKIIAIHbIX C(i)ean;

2) rpasIaHCcKOeHyX0BHO-HPABCTBEHHOEBOCITHTAHME:
TOTOBHOCTBIOKBBIITOJIHEHUIO00s13aHHOCTEUTpaXk TaHMHAN peaIn3allMieronpas,

IPEJICTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (DYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD,
ABJIEHUH, TPOLIETyp I'PaXIaHCKOTro oOlIiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3THYECKUX IMpOOJeM, CBA3aHHBIX C MPAKTHUYECKUM HMPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHHEM BaKHOCTH MOPAIbHO-ITHUYECKUX IPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) TpynoBoeBocnHTAHME:

YCTaHOBKOﬁ Ha AaKTUBHOC Y4YaCTHC B PCIICHHUH IPAKTHYCCKHUX 3aJad MaTeMaTHIECKON
HAIIPABJIEHHOCTH, OCO3HAHHEM BaXKHOCTH MAaTEeMaTHUECKOTO 00pa30BaHMs HA MPOTSHKEHHH BCEi
KM3HH ISl YCIIEIHOH NpOodecCHOHANBHON JesTeIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BHIOOPOM M TIOCTPOGHHEM MHIMBUIYaNbHOM TPAGKTOPHH OOpPA3OBAHMS U
’KM3HEHHBIX TLIAHOBC yUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHEIX IOTPEOHOCTEI;

4) rcreTHYecKOeBOCTIMTAHNE:

CIIOCOGHOCTBIO K SMOIMOHAIBHOMY U OCTETHYECKOMY BOCTIPUSTUIO MATEMATUIECKUX OOBEKTOB,
3a1a4, pEIIEHUH, pacCYXJIEHUH, yMEHWIO BHUIETh MAaTEMATUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nenHoCTHHAYYHOI0 MO3HAHHS:

OpUEHTAaIlel B J[eATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4yHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YelOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEeYeCKOil AedTeIbHOCTH, ITAaoB €€ pa3BUTUS U



3HAYMMOCTH JIJISl Pa3BUTHS LUBUIN3AIUH, OBJIAICHUEM SI3bIKOM MATEMATUKHA U MAaTEMaTUYECKOM
KyJIbTYpO Kak CpEICTBOM IIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTECHUIIMMH HAaBBbIKAMHU
HCCIIeIOBATEIbCKON IeITEIbHOCTH,

6) (pusznyeckoeBocnuTanue,popMupoBaHue KYJbTYPbI310POBbSIH
IMOLUMOHAIBLHOTO GJIArONMOTyYHs:

TOTOBHOCTBIO MNPUMCHATHL MATCMATUYCCKHEC 3HAHUA B HMHTCPECAX CBOCTO 3J0POBbsA, BCACHUA
310pOBOTO 00pa3a *KU3HU (30pOBOE MUTAaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
peryisipHasi (hu3uyecKas akTHBHOCTbB), C(OOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHU, TPU3HAHUEM
CBOETO TpaBa Ha OMIMOKY M TaKOT'O JKe IpaBa JPyroro 4elioBeKa,

7) 3Ko0J0rHYecKOeBOCTIUTAHME:
OpHEHTaIeHAIPUMEHEHUEMAaTeMaTHUECKUX3HAHU I ITISIpEIIICHU 133,124

B 00JacTH COXpPaHHOCTH OKpY)KAMOIIeH Cpeabl, TUIAHHUPOBAHHS IOCTYIIKOB W OICHKH HX
BO3MOXKHBIX ITOCIIEICTBUI ISl OKPYXKArOIIEH cpenbl, OCO3HAHHEM TIJI00AIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEeH UX pelICHHUS;

ajantanyus K U3MEHSIOIHMMCS YCJIOBHAM COLMATBHON M NPHPOJHOH CpeAbl: TOTOBHOCTBIO K
JEUCTBUAM B YCIIOBUSX HEONPEACIEHHOCTH, MOBBIIIEHUIOYPOBHS CBOEH KOMIIETEHTHOCTH 4€pE3
IPAKTUYECKYIO JIEATEIILHOCTh, B TOM YHCIE YMEHHME YUMThCA Yy JPYIHX Jrojed, npuodperars B
COBMECTHON J€ATEIbHOCTH HOBBIE 3HAHMWS, HABBIKW W KOMIIETEHLMH W3 OIbITA JPYIHX;
HE00XO0IMMOCTBIO B ()OPMUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyIupoBaTh UIEH, OHATHS,
TUIOTE3BI0000bEKTAXH SABJICHUAX,BTOMYHCIICPAHCC HE HU3BECTHHBIX,0CO3HaABaTh IlC(bI/ILII/ITI)I
COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH, IJIaHHUPOBaTh CBOE pa3BUTHE; CIIOCOOHOCTHIO
OCO3HABATh CTPECCOBYIO CUTYalUI0, BOCIIPUHUMATh CTPECCOBYIO

CUTYyallMI0 KaK BbI30B, TPEOYIOIIMN KOHTpMEp, KOPPEKTHPOBATh MPHUHUMAaeMble pEIICHUs U

neicTBus, pOopMyIHpOBaTh U OLIEHUBATh PUCKH U TOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIEPE3YJIbTATbBI
ITo3naBaTe1bHBICYHHBEpPCATbHBICYYeOHbICACHCTBHS

ba3oBble/iornyecKue1eHCTBUSA:
BBISIBIIIThUXaPAKTEPH30BATHCYIIECTBEHHBICTIPU3HAKUMATEMAaTHIECKUX OOBEKTOB,
MOHSTHIA, OTHOIICHUH  MEXIy MOHSATHAMH, (HOPMYIIMPOBATH OTIPEEIICHUS TTOHITHH,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIINNA, OCHOBAHHS
1100001IeHU M CPaBHEHH S, KPUTEPUUITPOBOAMMOr OaHAIN3a;BOCIIPUHUMATb,
(dbopMyIHMpoBaTh U MPeoOPa30BBIBATH CY)KICHUS: YTBEPAUTEIIbHBIE U  OTPULIATENbHBIE,
eIMHUYHBIE, YaCTHbIE u oOmwue, YCJIOBHBIE; BBISBIIATH
MaTeMaTHYeCKNEe3aKOHOMEPHOCTH,B3aUMOCBS3UUITPOTUBOPEUHS B(hakTax, JaHHBIX,
HaOJIFOICHUSX U YTBEPIKACHUSX, IPEIaraTh KPUTEPUN  JUISBBISIBIICHHS 3aKOHOMEPHOCTEHH
IPOTHBOPEYHIA;IEJIaTh BBIBOJIBIC UCTIOIH30BAHUEM 3aKOHOB
JIOTHKH,JIe Ty K TABHBIXUMHYKTHBHBIXYMO3aKITFOUCHH I, yMO3aKITFOUEHUHIIO aHAJIOTHH; pa30uparh
JI0Ka3aTeIbCTBa MATEMATHUECKUX YTBEPKIACHUH (TIPSIMBIE U OT MIPOTHUBHOTO),
MIPOBOAUTH CAMOCTOSTENLHO HECJIO)KHBIE JI0Ka3aTelbCTBa
MaTeMaTHYeCKUX(PaKTOB,BBICTPauBaThaPIyMEHTAIIUIO, IPUBOIUTHIIPUMEPBIN
KOHTPIPUMEPHI,000CHOBBIBATECOOCTBEHHBIEPACCY K ACHHS;BBIOMPATHCIIOCO0
peueHusy4e0HoH3a1aun(CpaBHUBAThHECKOIBKOBAPHAHTOBPEIICHUS, BHIONpaTh Hanboee
HOIXOAAIINHA ¢ Y4ETOM CaMOCTOATEIBHO BBIICICHHBIX KPUTEPHEB).
baszoBbienccienoBare/ibCKHe1eHCTBHA .
UCTIOJIB30BATh BOIPOCHI KaK MCCIICAOBATENBCKUII HHCTPYMEHT MO3HAHUS, (POPMYJINPOBAThH



BONPOCHI, GUKCHUPYIOIINE IPOTUBOPEUHE, MTPOOIEMY, CAaMOCTOATEIHHO YCTaHABIMBATh UCKOMOE
U JaHHoe, (OPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE; MPOBOAMUTH MO
CaMOCTOSITENIFHO COCTaBICHHOMYTIAHYHECIIOKHBIHAKCIEPUMEHT, HEOOIIBIIIOCHCCIIEIOBAHUETIO

YCTaHOBJICHUIO ocobeHHocTel MaTeMaTU4eCKOT0  O0OBEKTa,  3aBUCHMOCTEH

00BEKTOB MEXYy COOO0I; CAaMOCTOSITENTLHO (POPMYITUPOBATH 000OIIECHHUS 1 BRIBOJIBI TI0
pe3ysbTatam MPOBEIEHHOTO HaOJTI0ICHH, UCCJIC/IOBaHKsI,  OIICHHUBATh

JIOCTOBEPHOCTD MOy YE€HHBIX pe3yJIbTaToB, BBIBOJIOB " 00001IeHNH;

IIPOrHO3UPOBATH BO3BMOKHOC Pa3sBUTUEC ITPOILECCA, a TAKIKE BbIIBUI'aTh
MMPECAIIOJIOKECHUAOCTOPAa3BUTHNBHOBBIXYCJIOBUAX.

PaGoracundopmanueii:
BBISIBIIATH HEJOCTATOYHOCTHbU M30BITOYHOCTh HMH(OPMALIUU, TaHHBIX,
HEO0OXOUMBIX JJIsl PeLICHHS 3a7auu; BEIOUpaTh, aHAJIM3UPOBATh, CHCTEMATH3UPOBAThH u
HUHTEPIPETUPOBATH nuH(bOpMAIIHIO pa3IMYHBIX BUAOB U (hopM

MIPEJCTaBICHUS; BEIOMPATh (GOPMY IpeACTaBICHUS HHPOPMAITUH U
WILTIOCTPUPOBAThpEIIaeMble3aauiCX EMaMH, THarpaMMaMi, T HOUTpahUKOMH 1xX
KOMOMHAIIUSIMU; OIICHUBATh  HAaA&KHOCTh HMH(MOPMALTUH II0 KPUTEPHUSM,
MPEUIOKEHHBIM YUUTEIEM WIN CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO.
KomMyHuKaTHBHBIEyHHBepcaIbHbIeyYeOHbIeAeiiCTBUS:

BOCIIPHHUMATHU(OPMYITHPOBATHCY K ICHUSIBCOOTBETCTBUHICY CIIOBHSIMUA LEIAMU
oOLIeHMs], SCHO, TOYHO, IPAMOTHO BbIpaXaThb CBOIO TOYKY 3PEHHUS B YCTHBIXU HHUCHMEHHBIX
TEeKCTaX, JaBaTh IIOSCHEHHs 110 XOJy peIIeHUs 3aJadd, KOMMEHTHPOBATb IOJYYEHHBIN
pe3yabTaT; B XoJe OOCYXJEHHs 3aJaBaTh BONPOCHI IO CYLIECTBY OOCYXJIaeMOH TeMBl,
npoOieMbl, pellaeMoil 3ajaud, BbICKa3blBaTh WJIEHM, HALIEJIEHHbIE Ha TOMCK peIleHus,
COIOCTABJIATh CBOM CYXKACHHUS C CYKACHUSAMHU JIPYT'MX YYacCTHHKOB JHajora, oOHapy>KUBaTh
pasinyve W CXOJCTBO IMO3UIMHA, B KOPPEKTHOH (opme (opMyIupoBaTh pa3HOIIACHs, CBOM
BO3PAXEHUS; INPEICTABIATh PE3YJIbTAThl PEIICHUS 3aJadd, SKCIEPUMEHTA, HCCIIECIOBAaHHUS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (popMaT BHICTYIUIEHHMSI C y4ETOM 3aJad NpPE3eHTALUU U
OCOOEHHOCTEH ayAMTOpUM; IMOHMMAaThb W MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U
WHAMBUAYaIbHON paOOThl NP pEHIeHUH Y4YEeOHBIX MaTeMaTHMUeCKUX 3aJad;IpUHUMATh IIEJb
COBMECTHOHM JEATENIbHOCTH, IJIAHUPOBATH OPIraHU3aIlMI0 COBMECTHOM pabOThl, pacupeaessTh
BUJBI PabOT, JAOroBapuBaThCs, 0OCYXIaTh MPOLECC M pPe3ysibTaT paboThl, 0000IIaTh MHEHHS
HECKOJIbKMX JIIOJIeH; ydacTBOBaTh B TIPYMNNOBBIX (opmax paboTel (0OCyxIeHHs, OOMeH
MHEHUSMHU, MO3TOBbIE€ IITYpMBbI U JIPYTHE), BHINOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH
CBOU JICHCTBHSI C JPYTMMH 4WIEHAMH KOMaH[bl, OI[EHMBATh KaueCTBO CBOETO BKJIAJa B OOLIMIA
MPOAYKT [0 KPUTEPHSAM, CPOPMYITMPOBAHHBIM YUaCTHUKAMU B3aMMOJECHCTBHUSL.

PeryasitTuBHbIeyHHBepcalbHbICyYeOHbIeAeHCTBUS
Camoopranu3aums:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJIrOPUTM pelIeHHs 3aJayd (WM €ero 4YacTb),
BbIOHMpATh CIOCOO pelIeHUsl C yUYETOM MMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMAaLUH.
CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoIiecca M pe3yIbTaTa pelieHHs

MaTeMaTU4eCKON 3aJaud; INPEeNBUAECTh  TPYAHOCTH,  KOTOPBIE MOTYT
BO3HUKHYTBHIIPUPEIICHUN3a/1a91,BHOCUTbKOPPEKTUBBIBESTEILHOCTbHA
OCHOBEHOBBIXOOCTOSITENBCTB, Hal ICHHBIXOLIMOOK, BBISIBJIEHHBIXTPY THOCTEH; OLICHUBATh



COOTBETCTBHE pe3yibTaTta AESTENbHOCTH IOCTABJICHHON IIeIH u
YCIIOBUSM, OOBSICHATH MPUYHHBI JTOCTHKCHUS WM HEJOCTUKCHHUS 1IeTTH, HAXOUTh OIITHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.
NPEIMETHBIEPE3YJIbTATBI
OcBoenue yraybnmeHHOro ydeOHoro kypca «MaremaTtuka» B 5[]6 Kiaccax OCHOBHOM
IIKOJIBI JIOJDKHO OOECreunBaTh JOCTH)KEHHE CIEAYIOIUX MPEeIMETHBIX 00pa3oBaTeIbHbBIX
pe3ynbTaToB (NMpEeIMETHBIC pe3ylbTaThl, JOCTUTAEMBIE 3a CHYET YIUIYOJICHUS COICpPXKAHUS
OTMEYEHBI KypPCUBOM):
SKJace
Yucnan BoIYHCIEHUS
- IlonumaTh ¥ TPAaBUIBHO YIOTPEONATH TEPMHHBI, CBS3aHHBIE C HATYPaJbHBIMHU YHCIIAMU;
CpPaBHMBATh U yHOPSAOYUBATH HATypaJbHbIC YHCTIA;
- COOTHOCHTH TOYKY Ha KOOPJUHATHOM (YHCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM € YHCIIOM H
n300pakaTh HaTypallbHBIC YMCIIa TOYKAMH HA KOOPIUHATHOW (YMCIIOBON) MPSIMOH;
- BBITIOJTHATHAPU(PMETHUCCKUCICHCTBUSCHATY PATbHBIMH YU CIIAMMY;
- BBITIOJTHATHIIPOBEPKY,IPUKUIKYPE3YIbTaTaBbIYUCICHU;
- OKPYIJISIThHATYPATBHBICUUCIIA;
- HCIIOJIB30BATh JICTMMOCTh HATYPAIBHBIX YHCET JIUIS PEIICHHS MPAKTUICCKUX 3a]1a4;
- HAaxOJUTh JCIUTEIIN U KPAaTHBIC HATYPATbHBIX YHCEI; IPUMEHSATh MIPU3HAKU AemuMocTH Ha 10,
Ha 100, va 1000 uT. 0., Ha2 uHAa S;Ha 3w HA 9, Ha 4 u na 25, na 8 u na 125, na 11 nis pemieHus
MPAKTUYCCKHX 337129,
- TPUMEHSATHONPEICIICHUSTTPOCTOTONCOCTABHOTOUNCITA IS PEIIICHHS
MPaKTUYECKUX3a/1a4;
- IPUMEHATHTAOTUIIBITPOCTHIXYHCENT,
- IPUMEHSTHOIIPEICTICHUECTSIICHUINCIIAITHAXOXKICHHS CTETICHEH;
- HaxOJUTh3HAYCHHEUNCIOBOTOBBIPAKEHHS,COACPKAIIECTOCTEIEHUYHCET;
- packiabIBaThuUCIAHAPOCTHIEMHOXKHUTEIH;
- 3aMKMCHIBATHLYHCIOBBUICTIPON3BEICHUSICBOUXITPOCTHIX ACTUTEIICH;
- HAxXo0UMvbHAUOOTLUWUTIOOWULIOETUMENbUHAUMEHBULECOOUeeKPAMHOEO8Y XU HECKOILKUX YUce]l
PA3HBIMU CNOCOOAMU;
- UCNONIb308AMbE3AUMOCEA3LHAUDONLULE2000 U e200eIUmesl, HAUMEHbULE20 00Uule20 KpamHo20 U
npouseedeHus yuces 0l peuleHuss NPaKkmuieckux 3a0ay;
- UCNONb308AMBNOHAMUEKB3AUMHONPOCIbLEYUCIANOAApayuoHanuzayuu Haxoxcoenus HON u
HOK s3aumno npocmulx uuces.
Apodu
- IOHUMATh W TPABUIBHO YIOTPEONSATh TEPMUHBI, CBS3aHHBIE C OOBIKHOBEHHBIMH H
JECSITHYHBIMH IPOOSMU;
- CpaBHUBATHBIPOCTEUIITNXCITYIasIXOOBIKHOBEHHBICIPOOH, IeCATHIHBICAPOOH; CpaBHHBATh
IpOOH pazHviMu cnocobamu,
- COOTHOCHUTH TOYKY Ha KOOPAMHATHOHN (UHCIOBOM) MPSIMOW CCOOTBETCTBYIOILUM €1 YHCIOM U
n300paxkaTh ApoOH U JECATUYHBIC TPOOU TOYKAMU Ha KOOPAUHATHON (YHCIIOBOI) MPSMON;
- BBINOJHATH apuPMETHUECKUE NEUCTBUS C OOBIKHOBEHHBIMH JPOOSMU B TMPOCTEUIINX
CIIy4asix, C JECATUIHBIMU IPOOSMU;
- BBIMOJHATH COBMECTHBIC BHIUMCIICHHSI ¢ OOBIKHOBEHHBIMU U IECATUIHBIMU APOOSMU;
- IPUMEHSATH ATOPUTMBI TIEPEBOJIa HETIPABUIIHLHON APOOU B CMENIAHHYIO APOObH CMEIIaHHON



Ipo0u B HEMPABUIBHYIO APOOb;

- TPUMEHSATHOCHOBHOECBOMCTBOAPOOCH ISICOKpAIIICHUS IPOOEHpa3sHBIMU CIOCO0aMU U
IpUBEJCHHUE APOOEi K 001IeMy 3HAMEHATEIIO;

- pematb3aIa9nHaIPOOUUTIPOIIEHTHL;IEPEBOINTEOOBIKHOBEHHBICAPOOHB IECATUIHBIE IPOOH U
o0paTHO;

- IPUMEHATb  KPUTEPUU  BO3MOYKHOCTH nepeBofia  OOBIKHOBEHHOM apobu B
JECATUYHYIO IpOOb;

- BBINIOJIHATHIIPOBEPKY,IPUKHIKYPE3yIbTaTaBIYMCIICHHIA;

OKPYTJISIThICCITUIHBICIPOOH;

- BBIMIOJIHATHIIPUOIMIKCHUEIECATHIHBIX IPO0eiic3a1aHHO N TOYHOCTBIO;

- MEpeBOJUTH OOBIKHOBEHHBIC IpoOM B KOHEYHYIO WM OECKOHEYHYIO
oecamuunyro Opoos,

- BLINOTHAMBAPUOTUNCEHUADECKOHEUHOUOECAMUYHOUOPOOU, OKPY 21MbOECKOHEUHbleOeCAMUYHbL
eopoou.
TexcToBBIE3aTaAYH

— pfllaTb TCKCTOBBIC 3aJla4u apI/I(i)MeTI/I‘IeCKI/IM CII0COOOM H C IIOMOIIBIO OPraHU30BAHHOI'O
KOHCYHOI'O nepe6opa BCCX BO3MOXKHBIX BAPUAHTOB;

— U3BJCKaTh, AHAIM3UPOBATh, OLEHUBATH HMH(OPMAIMIO, TPEACTABICHHYIO B Tabiuile, Ha
cTONOUYaTOl JUarpamMme, HWHTEPIPETHPOBATh IPEACTABICHHBIC JAHHBIC, HCIIOJIB30BATh
JIAHHBIE TIPU PELICHUM 3a7ad, CTPOUTb MOJEIM, HCIIOJIb30BAaTh KPATKHUE 3aIIUCH, CXEMBI,
TaOauIbl, 0003HAUEHUSI TIPU PEUICHUW 3ajad, TUIAaHUPOBATh W PEaTU30BBIBATH PEIICHHS,
MOSICHATh XOJ] PEILIEHUs, MPOBOAUTH TOUCK Pa3HBIX CIOCOOOB pEIIeHUs, COOTHOCHTH
MIOJIyYEHHBIN pe3yabTaT C YCIOBHEM 3aJauu, OIICHUBATh €ro MpaBaonoo0ue, pemarh 3a1a4u
C BOIIPOCaMU;

— IIOJIb30BAaThbCsA OCHOBHBIMU CIHWHUNAMHU HM3MCPCHHA. ICHBI, MAaCChl, PAaCCTOSHHUA, BPCMCHH,
CKOPOCTH,; BbIpAKaTbh OJHU €AVMHUIBI BEJIUMYNHBI UYEPEC3 APYTHUC,

— peliaTh COCTaBHbIE 3a/laydl B 2—5 AEWCTBUN C HATypaJbHBIMH, APOOHBIMU U CMEIIAHHBIMHU
YlUC/laMd Ha CMBICH apU(PMETHUYECKUX JEHCTBUM, pPa3HOCTHOE U KpPAaTHOE CpPaBHEHHE,
paBHOMEpHBIE Ipolecchl (Buaa & = bC), To ecTh pemraTh 3amadn, coleprKaiie 3aBUCHMOCTH,
CBA3BIBAIOIIME BETMYNHBL: CKOPOCTh, BPEMS, PACCTOSHUE; [1€HA, KOJIMYECTBO, CTOUMOCTb;

— pelmiath TPW THIA 33/7a4 Ha APOOU: HAXOXKICHHE YaCTH OT YHCIA, YHCIa MO ero 4acTd U
IpoOu, KOTOPYIO OJTHO YHCIIO COCTABIISIET OT JIPYroro;

— pelaTh 33Ja4l Ha OJIHOBPEMEHHOE paBHOMEPHOE JABM)KEHUE JBYX 00BEKTOB (HaBCTpeUy APYT
Ipyry, B TPOTHUBOMNOJOXHBIX HAaIPaBICHUSX, BJOTOHKY, C OTCTaBaHHUEM): ONpEEJICHUE
CKOpPOCTH COJIMKEHHUS M CKOPOCTU YJalICHHsI, PACCTOSHUS MEXy JBIKYIIUMHUCS 00BEKTaMU
B 33JIaHHBI MOMEHT BPEMEHH, BPEMEHU J10 BCTPEUH;

— peuiath 3aa4u BCCX M3YUYCHHLIX THUIIOB C 6yKBCHHBIMI/I JaHHBIMH U HaO60p0T, COCTaBJIATH
TEKCTOBBIC 3aa4H K 3aJaHHbIM 6YKBeHHBIM BBIPAXKCHUAM,

— CaMOCTOSITENIbHO COCTAaBJIATH COOCTBEHHBIC 33Jaydl H3Y4YaeMBIX THUIIOB 110 33JaHHOM
MaTeMaTHYECKOM MOJIEIN — YUCIOBOMY U OYKBEHHOMY BBIPAXKEHUIO, CXEME, TaOJIHIIE;

— IIPpU pCHICHUH 3aJia4 BBIIIOJIHATE BCC apI/I(bMeTI/I‘-IGCKI/IG ,Z[GI\/'ICTBI/ISI C U3YUYCHHBIMU BCIIMYMHAMMU.

— CAMOCMOAMENbHO Cmpounsv U UCNOb3068ANb AIcOPpUMMbL U3YHUAEMbLX Cllyuaee peuenus
MmMeKCmoeblx 361061'{,'



Peuamvb3a0asuoouuUMUMemoamu.; npooUOUUd oK, memoonepebopa,

AHATUZUPOBAMb, MOOEUpOsambUpeamovmexcmossvlesadayue  6-8deticmseuti  Ha  8ce
U3yueHHbvle 0elcmeus ¢ YUCiamu,

peuwlams 3a0ayu HA BbIYUCIEHUE NIOWAOU NPAMOY20JIbHO20 MPEY20NbHUKA U nioujaoel
@ueyp, cocmagnenHblx U3 NPAMOoy20JbHUKO8, K8AOPAMO8 U NPAMOY20bHbIX MPEY2ONbHUKOS,

pewams HeCmanoapmHbvle 3a0a4u N0 U3YUAeMbIM MeMaM, UCNOIb308AMb Ol PeuleHUs:
MeKCMoBbLX 3a0ay epaphuKu OBUNCEHUSL.

I'eomerpuuyecknedurypbimBeJINYMHBI

IIOJIL30BATBCA TI'COMCTPHMYCCKHMHU  IIOHATHMAMH:. TOYKa, IIpsMasi, OTPE30K, JIy4d, yroi,
MHOTI'OYT'OJIbHUK, OKPYXHOCTb, KPYT.

NPUBOAUTE TPUMEPBI OOBEKTOB OKPYKAIOWIETO MHUPA, HMMEKOIMX (POPMY H3ydEHHBIX
TeOMETPUUYECKUX PUTYp.

HCIIONB30BAaTh  TEPMHUHOJIOTHIO,  CBSI3aHHYIO C  yINIAMM: BEpIIMHA CTOpPOHA; €
MHOTOYTOJIbHUKAaMH: YTOJ, BEpIIMHA, CTOPOHA, AMArOHANIb; C OKPYKHOCTBIO: PAAUYC,
JAAMETP, LIEHTP.

U300pakaTh M3y4YEHHBIE TeOMeTpHYecKHe (QUryphbl HA HEJMHOBAHHON M KileTdaTol Gymare ¢
ITOMOILBIO IUPKYJIS U JINHEHKU;

HEIOCPEACTBEHHO CPAaBHUBATHYIIILIMETOJOMHAJIOKEHUS;

HEIOCPEACTBEHHO CPAaBHUBATHYIJIBIMETOJOMHAJIOKEHUS;
MU3MEPSIThBEINYNHYYIJIOBPA3INYHBIMUMEPKAMU;

U3MEPATHBEINYNHY yIJIOBCIIOMOILBIOTPAHCIIOPTUPAUBBIPAKATHEEB TPalycax;
HaXOJUTbCYMMYHUPA3HOCTBYIJIOB,;

CTPOUTBYI0JI133IaHHONBEIINYUHBICTIOMOLBIOTPAHCIIOPTUPA;

pacro3HaBaTh PAa3BEPHYTHIA yIoJl, CMEXKHBIC U BEPTUKAJIBbHBIE YIJIbI, LIEHTPAJIbHBIA Yroia U
yroJji, BIIMCAaHHBIA B OKPY>KHOCTb, HCCIEAOBATh MX IPOCTEHIIME CBOMCTBA C IOMOUIBIO
U3MEPECHU;

HAXOJWUTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOILBIO JTHHEHKH, CTPOUTD
OTPE3KHU 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO Paauyca;

UCIIOJIL30BATh CBOMCTBA CTOPOH M YIJIOB IPAMOYTOJbHUKA, KBajpaTa Jjs UX [OCTPOEHHUS,
BBIYMCIICHHS TUIONIAN U IIEpUMETPA.

BBIUUCIIATh MEPUMETP U IUIOIIA[b KBajpaTa, MPSMOYTOJbHUKA, (UTYDP, COCTABIECHHBIX W3
KBaJIpaToOB, MPSIMOYTOJIbHUKOB, IMPSMOYTOJbHBIX TPEYrOJbHUKOB, B TOM uucie Quryp,
n300pakE€HHBIX HA KJIeTYaTON Oymare;

pacro3HaBaTh MPSIMOYTOJbHBINH TPEYrOJNIbHUK, €r0 YIJbl, CTOPOHBI (KaT€Thl U TUIIOTEHY3Y),
HAaxOJHUTh €0 IUIOIIA/Ib, OIIUPASICh HA CBA3b C MPAMOYTOJIbHUKOM;

MIOJIB30BATECA OCHOBHBIMH METPHUYECKMMM CIWHULAMU HW3MEPEHUS [UIMHBI, [IJIOLIA[H;
BBIPAXKaTh OJJHU €IMHUILBI BEJTMUYNHBI Yepe3 IPYTHE;

pacrio3HaBaTblapauIeIenuIea,Ky0, nC0Ib30BaThTEPMUHOIOT MIO: BEpIINHA,
peOporpanb,U3MepeHUs;HaX0 AU ThU3MEpEeH U IIapalIeNenuIeaa, Kyoa;

BBIUUCIIATE O0BEM KyOa, mapajuleNienunena IO 3aJaHHBIM H3MEPEHUSM, I10J1b30BaThCS
eIMHUIIAMU U3MEpeHUs 00bEMa;



pemaTtb HCCJIOXHBIC 3aJa4d Ha H3MCPCHHUC T'COMCTPHMYCCKHX BCJIWMYMH B IMPAKTHICCKUX
CUTyaluix.

CAMOCmMOAmMENbHO yCmaHaeiueams cnocoowl CpABHEHUSs Y2l06, UX USMEPEHUS U NOCMPOEHUs C
nomowbro mpancnopmupa,

NPUUCCIE008AHUUCEOUCTBLEOMEMPUYECKUXPULYPCROMOUBIONPAKMUYECKUX — UBMEPEeHUll U
npeoMemHuIX Mooenel QOpMyIUposams coOOCMBEEHHble 2UNOme3bl (CEOUCMBO CMENHCHBIX U

8EPMUKATILHBIX Venoe; CBOLICMB0 cymmbl yenos
Mpey2oNbHUKA, YembIPeXy20IbHUKA, NAMUY2O0NbHUKA, CBOUCMBOYEHMPATbHBIXU BNUCAHHBIX
Venos u op.);

oenams 6blBO0 O MOM, UYMO GbIAGIEHHbIE CBOUCMBA KOHKPEMHbIX (uayp Helv3s
PACNpoCmMpanums Ha 8ce 2eomempuyeckue uaypvl OGHHO20 MUNA, MAK KAK He8O3MONCHO
UMepums Kaxicoyio u3 Hux.

BeJ’[I/I‘{I/IHbII/I3aBI/ICI/IMOCTI/IMe)K)]y HMMH

HCIIOJIB30BAaTh COOTHOLIICHUA MCKIAY N3yYCHHBIMU CAMHHUIIaMH JJIMHBI,
IJIomanu, O6’beMa, MacCChbl, BPCMCHH B BbLIYMCIICHUAX

Hp606p330BBIBaTL, CpaBHUBATD, CKJIaJbIBATb n BBIYHMTATh OIHOPOIHLIC
BCJIMYHHBI, YMHOKAaTh U ACIIUTH BEJIMYWHBI HAa HATYPAJIbHOC YUCIIO;

I10JIB30BATbhCA (SI10050500 809051 iomaan n O6”beMa; Hp606p8.30BbIBaTB ux,
CpaBHHBATH W BLIIIOJIHATDH aqu)MeTHqCCKHe I[CflCTBI/IE[ C HUMHU,

YUTATh U B IPOCTEHIINX CIYYasX CTPOUTH KPyTOBBIE, TMHEWHBIC M CTOJIOUATHIE THArpaMMBbl;
YUTATEUCTPOUTHI PAPHUKHIBUKECHHUS, OTIPEICIIATHIIOHNM;

BpeMs BBIXO/Ia U MIPHOBITUSI 00BEKTA; HAIIPABICHHUE €TI0 ABIKEHHS; MECTO M BPEMS BCTPEUH C
JIPYTUMH 00BEKTaMH; BPEMSI, MECTO, ITPOIOKUTEIHOCTh H KOJIMYECTBO OCTAaHOBOK;
IPUIYMBIBATh 1O rpaduKkaM JBHKEHUS paccKasbl O COOBITUSAX, OTPAXKEHUEM KOTOPBIX MOTJIH
ObI OBITH paccMaTpUBaeMble rpauKy ABHXKEHMUS,

HCIIOJIb30BATh 3aBUCHUMOCTU MCKAY KOMIIOHCHTAMHW W pPE3yJibTaTaMU apI/I(l)MCTI/I‘-IeCKI/IX
JIENCTBUI IS OLIEHKHU CYMMBI, pa3HOCTHU, IPOU3BCACHUA U YaCTHOTO.

CaMOCMOSMENbHO CMPOUMb WKALY € 3A0AHHOU YeHOU OeleHUs, KOOPOUHAMHbLU VY,
cmpoums — QOpMYnIYy pAcCMOSHUAL  MeHcOy MOUKAMU KOOPOUHAMHO20 Jyud, (DOPMYLY
3A8UCUMOCTU KOOPOUHAMbL OBUNCYWELICS MOYKU OM 8PEeMEHU O8UNCEHUs U Op., HAOI00ams
¢ noMOwbIo Mabauy, YUCI0B020 YA 3ABUCUMOCTIU MENCOY NePeMEeHHbLIMU BeTUUUHAMU,
BLIPANCAM UX 8 HECILONCHBIX CILYHASIX C NOMOWbIO POpMYIL;

ucnonv3oeams OJisl peueHus 3a0a4 Qopmyavl paccmosHus d mexrcoy 08yMs pPABHOMEPHO
OBUANCYUUMUCST 0OBEKMAMU 8 MOMEHM 8peMeHU t 015 08UdNCeHUs: Hascmpeyy opye opyey (d =
So— (V1 + V2) * 1), 6 npomueononodicHvix Hanpasienusix (d = so + (V1 + Vo) - 1), 86002onky (d =
So— (V1 —V2) - 1), c omcmaeanuem (d = so + (V1 — Vo) - 1),

KOOUpo8amv ¢ NOMOWbIO  KOOPOUHAmM  mouyek  ueypbl  KOOPOUHAMHO20  yeld,
CAMOCMOSMENLHO COCMABIEHHbIE U3 TOMAHBIX TUHULL

ONnpeoensimbnocpaghuKy08UNCEHUACKOPOCMUOOLEKMOB,

camocmosmellbHo cocmaejidimb zpagbuku osudiceHUs U npuOyMbleamb NnO HUM pacckasbol.

AnredOpanyeckuenpeacTaBJieHus

YuTaTh, 3alIMChIBATh, COCTABJIATH U HpGO6p&30BI>IBaTB OeabIC U ,Z[pO6HbI€ BBIPAKCHUS,



3aluChIBaTh B OyKBEHHOM BHJE NEPEMECTUTEIBHOE, COYETAaTEeIbHOE CBOMICTBAa M CBOICTBa
CIIOKEHUS M YMHOXKCHHs, PpACIPEINCIUTEIIBHOE CBOWCTBO YMHOXEHUS OTHOCUTEIBHO
CJIO)KEHMSI M BBIUMTAHMsI, YACTHBIE ciay4au aercTBuid ¢ 0 u 1, ucrosnb30BaTh BCE 3TU CBOMCTBA
JUIsl YIIPOILICHMS BBIYUCIICHUM;

pacrpoCcTpaHsATh U3YyUECHHBIC CBOWCTBA apH(PMETHUECKUX JICHCTBUN HA MHOXKECTBO IPOOEii;

peuiatb MNPOCTBIE W COCTAaBHBIC YpPaBHCHHA CO BCEMU apH(bMCTquCKHMH ,HeﬁCTBHHMH,
KOMMCHTHUPOBATL X0 pCHICHUSA, Ha3bIBasd KOMIIOHCHTBI ,HGfICTBHfI;

MCIOJIb30BaThOCHOBHBICTIPUEMBIPCIICHHUSTY PABHCHU:
npeoOpa3oBaHMs, METOAITPOOUOITMOOK, METOIIIEpedopa;
3alUChIBAThPEIICHHEYPABHEHUICITOMOIIBIO3HAKAPABHOCHIbHOCTH (&);

YUTaTh W 3aIlMChIBaTh C TOMOIIBIO 3HAKOB >, <, >, < CTpPOTHE, HECTPOTUE, JBONHBIE
HEPaBEHCTBA;

peuaTtb HpOCTCfIHIHG HCPAaBCHCTBA Ha MHOXCCTBC MLCJIbBIX HCOTPULATCIIBHBIX YUCCII C
IOMOIIBIO YHUCJIIOBOTO JIyda U MBICJICHHO 3aIlIMChIBATb MHOKECTBA UX pemeHHﬁ, HCIIOJIb3Y S

TCOPETUKO-MHOKCCTBCHHYIOCUMBOJIUKY.

HAOCHOBEOOWUXCBOUCBAPUPMEMULECKUXOCUCNBUUBHECTIONCHBIXCLYYASX:

1) onpedensmo  mmodcecmeo Kopuell HecmaHOapmHLIX ypasHenuil (YpagHeHuili ¢ O0OHOI

nepemeHHolU euoa x(x + a) = b, 00HO ypaeneHue ¢ 08yMs nepeMeHHbIMU, 084 YPAGHEHUS C
08YMS1 NepeMeHHbIMU), YAPOUambOYKEEHHbLEBLIPANCEHUS,

ucnoa b3’06’amb6yK6€HHyiOCMM60JZuKyaﬂﬂ0606u}€HuﬂuCuCﬂ’léMClWluS’dL;uu BHAHUU yuawuxcs.

Mamemamuueckuia3blKuIa1eMeHmovli102UKU

PACnO3HABAMb, YUMAMb U NPUMEHIMb HOBble CUMBObL  MAMEMAMUUECK020 S3bIKA:
obo3Havenue 0onu, Opodou, npoyenma (3HaAx %), 3anNUCb CMPOSUX, HECMPO2UX, OBOUHbIX
HEPABEHCME ¢ NOMOWDBIO 3HAK0G™>, <, >, <, 3HAK NPUOIUICEHHO20 PABEHCMEA, 0003HAUeHUE
KOOPOUHAM HA NPSMOU U HA NJIOCKOCMU, Kpy2osvle, cmoabuamole U JUHelHble OUASPAMMDL,
epaghuxu 08uddceHUs,

onpe()eﬂﬂmbenpocmeﬁmuxwzywﬂxucmuHHocmbuﬂoofCHocmbebZCKas’bzeaHuﬁ;

CMPOUMbNPOCMENUUEBbICKAZIBAHUACTIOMOUIONIOSUYECKUXCEAZ0KUCTIO8
CKAHCOBIUY

CHAUOEMCAY, «8CE20AY, (UHO20A», KU/UTUY;

0600H06b16ambceoucyofcdeHuﬂ,ucnOJzbsyﬂusylteHHblee5maccenpa6uﬂau CGOZZCWIBCI, oenamo
JocuvdecKue 6‘bl600bl,’

CMPOUMbYMEEPHCOEHUS, UCNOIb3YAZHAKPABHOCUILHOCIU(ED);

npoeo@umb HEC/10J#CHblEe Jocuveckue paccyofcdeHuﬂ, Ucnoib3ys JocudecKue
onepayuu u jlocudecKue CeA3Ku,

onpeoenimbpasHOCUILHOCNLYMEEPHCOCHULL
onpeoenamsCyuecmeeHHblenpuUsHAKUONPeOeNeHUsl,
CMpPOUMbLO02ULECKUEYENOUKU,

0600H06b16ambuCﬁ’luHHOCﬁ’lbuﬂuﬂOOfC‘HOCWlb6blC‘KCl3bl60Huﬂ06u;€206‘uaau BblCKA3bl6AHUA O
Ccyuecmeosanuu,



— 3anuUcblBamMbOonpeoesleHUAHAMAMEMAMULeCKOMA3bIKE;
— cmpoumvonpeoeieHUANOPUCYHKAM,
— UCNONb308AMbONPEOENEHUAONAP CULEHUADPAZTUYHBIX3A0AHULL,

— peuamvlocudecKue3adasucucnoIb308anuemepapuieckuxmooenetl, maoiuy, epaghos,
ouazpamm Diinepa—Benna;

— cmpoums U 0C8AUBAMb NPUEMbL PEULeHUs 3a0ay T02UYECKO20 XapaKkmepa 8 COOmMeEemcmeauy ¢
npozpammon 5 knacca.
PaGoracundopmanmneiinaHaIn3IaHHbIX

— WUCMONB30BaTh  JUId  aHaluM3a  TNPEACTABICHHMS M CHCTEeMaTU3alluM  JaHHBIX
Ta0JIUIIBI, KPYTOBBIC, IMHEHHBICHCTOIOYATRIC IUAT PAMMBL IPpa)UKUIBIKCHUS; CPAaBHUBATH C UX
MOMOIIBIO 3HAYEHHUS BEJIMYMH, HHTEPIPETUPOBATH JaHHbIE TaOIHI], AUarpaMM U TpaduKOB;
paboTaTh ¢ TEKCTOM: BBIIEIATh YACTH y4€OHOIO TEKCTa — BBOJHYIO YacTh, INIABHYIO MBICIb
Y BaOXHBIE 3aMEYaHUs, IPUMEPHI, WILTIOCTPUPYIOIINE TIIaBHYIO MBICIb, U Ba)KHbIC 3aMEUaHUs,
MIPOBEPSTH IOHUMaHUE TEKCTa;

— BBINIOJIHATH TPOCKTHBIC Pa0OTHI MO 3aJlaHHOW WM CaMOCTOSITEIIBHO BBIOPAHHON TeMe,
COCTaBJIATH TUIAH TTOMCKa HH(pOpManwu;

— oTOMpaTh HWCTOYHUKKA HHPOpPMAIUK (CIPABOYHHUKH, DHIMKJIONCIAHH, KOHTPOIUPYEMOE
npocTpancTBo MHTEpHETA M 1. ), BRIOMPATH CIIOCOOBI TPECTaBIICHUS HH(OPMAITUH;

— BBINIOJIHATH TBOpYeckWe paboTel mo TemaMm: «llepegava wHGpOpMaM C MOMOIIBIO
KoopauHaT, «['paduku IBHKEHUSNY;

— paboTaTh B MaTepuaibHOW M MH(OPMALIMOHHOW Cpefieé OCHOBHOTO 00Iiero oOpa3oBaHus (B
TOM YHUCJIE ¢ yUeOHBIMU MOJIESIMH) B COOTBETCTBUU C COAEPKAHUEM YIITyOJIE€HHOTO y4eOHOTro
npeamera «MareMaruka. 5 Kiacey.

Bruace
Yucsan BbIYMCICHUSA
[]3HaTh M TMOHUMAaTh TEPMHUHBI, CBSI3aHHBIC C PA3TMUYHBIMH BUIAMH YHCEN U croco0aMu HX
3aMucHu, NepexoUuTh (€CIH 3TO BO3MOXHO) OT OJTHOM (POPMBI 3alKCH YKca K IPYTOif;

— CPaBHMBAaThb M YNOPAJOYMBATL LENBIE YMCIIA, OOBIKHOBEHHBIE M JECATHYHBIE JPOOH,

CpaBHHMBATh YHUCJIA OJTHOTO M PA3HBIX 3HAKOB;

— BBITIOJTHATE, COYETass YCTHBIE W MUCHMEHHBIC NMPHUEMBI, apu(PMETHUYECKUE NeHCTBHS C

HATYpaJIbHBIMH ¥ [EJIBIMH  YHCIaMH, OOBIKHOBEHHBIMH  HWACCATUYHBIMHA  JPOOSIMH,

TTOJIOKUTEITHLHBIMU ¥ OTPHIIATEIHLHBIMA YHCIIAMHU;

— BBIYHCIIATh 3HAYCHHS YHCJIOBBIX BBIPOKEHWW, BBIMOIHATH NPUKHIKY W OICHKY

pe3yJibTaTa BBIYUCIICHU;

— BBITIONMHATh ~ NPEeoOpa3oBaHUS  YHMCIOBBIX  BBIDAKEHWH HAa  OCHOBE  CBOWCTB

apumMeTnyecKux eHCTBUM;

— OTIpEeEIATh TAKTHUKY BBIYMCICHUI B 3aBUCHUMOCTH OT KOHKPETHBIX OOCTOATEIHCTB,HO

TaK, 4TOOBI pelIeHne ObUIO IO BO3MOXKHOCTH 00JIee IPOCTHIM U yI0OHBIM;

- HaXO0AUTBhOTHOIMCHUCBCIMYMHUYNCET,
- I-II/ITElTI:nI/I3a.HI/ICI)IBEJ.TBOTHOH_IGHI/ISIpEl?)HI:IMI/ICHOCOG&MI/I;

- HaXOJUTBIIPOLUCHTHOCOTHOLICHHUE,



- JIOKa3bIBATBUCTUHHOCTHIPOIIOPIUHY;

- 3alKChIBaTh M 4YWATaTh  IPONOPLHHU pasHbIMH  crocobamu, UCHONb3Ys
MaTeMaTUYECKY0 TEPMHHOJIOTHIO;

- HaXOJUThCpeaHecapU(PMETHICCKOCUNCEITUBEITMYNH;

- ONpPeEAATHIIPUHAIICKHOCTHYMCEIIMHOKECTBAMHATY PaIbHBIX,EJbIX, PALIMOHAIBHBIX
YHCEll;

- M300paxaThburCIAHAKOOPIMHATHOUTIPSMON;

- MIPUMEHATHI€OMETPUUECKUICMBICIIMOTYJITYMCIIA I PELIEHUSTYPABHEH NS 1 HEPABEHCTBA,
— COOTHOCUTh TOYKYHA KOOPIUHATHOUIPAMONC COOTBETCTBYOLIMM €1 YHCIIOMH H300pa)karh
YyCa TOYKaMU Ha KOOPAUMHATHOW MPSAMOM, HAXOJIUTh MOAYJIb YUCTIA;

— COOTHOCUTBTOUYKUBIIPSAMOYTOJIbHONCUCTEMEKOOPAUHATCKOOPAMHATAMUITON TOUKH;

- pacno3HaBaTh YUCIOBYIO IMPSIMYIO, Ha3bIBaTh €€ CYIIECTBEHHbIC MPU3HAKH, ONPEICIATh

MECTO 4HMCJa Ha YMCIOBOM NPSIMOW, CPABHUBATH, CKIAABIBATH W BBIYUTATH YUCJIA C IIOMOUIBIO
YHUCJIOBOU MPSIMOM;

- Ha3bIBaTh CYIIECTBEHHBIE MPU3HAKU KOOPAMHATHOW IMPSAMOM, ONpPENeNsTh KOOPAWHATHI
MPUHAIKAIIMX € TOYEK C palMOHAJIbHBIMH KOOPAMHATAMH, CTPOUTb M HMCIOJIb30BaTh JIS
peteHust 337124 (OPMYITY PACCTOSHUS MEXKIY €€ TOUKAMHU;

- pacnio3dHaBaTb KOOPAHWHATHYHO IINIOCKOCTb, HA3bIBATh €€ CYIICCTBCHHBIC IIPHU3HAKU,
OMPEACIIATE KOOPAWHATBI TOYCK KOOp,[[HH&THOfI IUIOCKOCTU W CTPOUTH TOYKH TII0 HX
KOOpAuHaTaM;

— OKPYTJISITHIEIBICUUCITANIECATUIHBIEIPOOH, HAXOTU THIIPUOITMKEHUS YU CEIT.

— NPUMEHSMb paznuuHvle sapuanmol peuieHus npuUMepos, ynpowjams
npeobpazoeanus, UCKambonmMuUMAaIbHbleCnocoObIPeUeHUAK OTUHHBIX Y NPUMEDPOB,

— NPUMEHAMBNOHAMUANDOCMO2OUCTIOHNCHOSONPOYEHMHO20POCMAOS peueHUs 3a0a4
9KOHOMUYECKO20 Xapakmepa,

— nepesoouUmvbOecamuiHyI03anUCLYUCEN8080ULHYIOCUCTNEMYUOOPAMHO.
Yucs10BbleH0yKBEHHbIEBbIPAKEHHS

— WCTIOJIH30BaTh OYKBHI I 0003HAUSHHSI YUCET TPH 3aITHCH MaTeMaTHYECKUX BBIPAKEHUH,
COCTABIISITh M YHTaTh OYKBEHHBIC BBIPDAKEHHS W (POPMYIIBI, HAXOIUTHh 3HAYCHUS OyKBEHHBIX
BBIPQKCHUH, OCYIIECTBIISII HEOOXOAMMBIE TOJCTAHOBKM M IpeoOpa3oBaHus (pacKphIBATh
CKOOKH, ompenensiTth Kod(pUuueHTbl B OYKBEHHBIX BBIPAKEHUSIX, MPUBOIUTH IOAOOHBIE
claraemsle  T.1.);

— HaxXOJAMTHbHEH3BECTHBIMKOMIIOHEHTPABEHCTBA,

— WCTIOJB30BaTh TIOHSATHE «PEIINTh YPAaBHEHUS» IPH WX PEUICHWH; CTPOUTH HOBHIC
CHOCOOBI pelIeHHs ypaBHEHHUIA;

— pemarh ypaBHEHHUS CO BCEMH apH(PMETHYCCKHMH ICUCTBUSMH Pa3HBIMH CIIOCOOAMH:
PaBHOCUJILHBIMU TIPEOOPA30BAHUIMH, MEMOOOM NPOoO U ouubOoK, memooom nepebopa,

— TMOHUMAThHYIOTPEOIATETEPMHHBI,CBA3aHHBICC3ATUCHIOCTCTICHHYNCIIA,
HaXO,Z[I/ITLKBa,[[paTI/IKy6‘-II/ICJIa,BbI‘-II/ICHHTL?)Ha‘-IeHI/I}I‘-II/IC.HOBBIXBBIpa)I(eHI/Iﬁ, co,uepncaumx
CTEIEHH;

— IIOJIb30BAThCATIPU3HAKAMHUACIMMOCTH, pACKIIaAbIBATbHATY PAJIbHBICYNCIIAHA MTPOCTHIC



MHOXKHUTCIIN,
- HOJ'IBSOBaTBCSIMaCH_ITa6OM,COCTaBJ'IHTBHpOHOpI_[I/II/II/IOTHOI_HeHI/IH;

- MPUMEHSTh OCHOBHOE CBOWMCTBO MPOMOPIIMUUIS HAXOXKICHUSI HEM3BECTHOTO YIeHA
MPONIOPIMK; TPe0OPa30BhIBATH MPOTIOPIIHH.

- HAOCHOBEOOWUXCBOULCBAPUDMEMULECKUXOCUCTBUNIBHECTIONCHBIX CTYYASX.!

— ONpeOesIMbMHONCECMBOKOPHEUHECMAHOAPMHBIXYPAGHEHUL,

— YAPOWamobOYK8EeHHbIE GbIPANCEHUSL,

— UCNOIb308AMbOYKEBEHHYIOCUMBONIUKY ONI10000WeHUAUCUCMEMAMU3AYUU 3HAHUL
yuawuxcs,

— pewamsbnpocmeiuiueypPasHeHUsICMOOYIeM, UCHOIb3YSIKOOPOUHAMHYIO NPIMYIO U
onpeoenenue Mooy,

— pewams npocmeliuiue HepaseHcmed U 080UHble HEPABEHCMBA ¢ MOOYIEM C HOMOUbIO
KOOPOUHAMHOU NPAMOU.

TekcToBBIE3aaYH

— CaMOCTOATENIPHO  aHAJIM3MPOBATh  3alla4yd, CTPOUTh MOJICNM, IUIAHUPOBaTh U
pEa30BBIBATh PELICHHUS, TIOSCHITHh X0 PEIICHHS, TIPOBOAMThH MOUCK Pa3HBIX CIIOCOOOB
pEILICHHS, COOTHOCUTh TOJYYCHHBIH pEe3yJbTaT C YCJIOBHUEM 3aJaud, OIICHUBATh €ro
NpaBIoMo00ue, PelaTh 3aJa4 ¢ BOIPOCAMHU;

—  pelaThbMHOTOIIArOBBIETEKCTOBbBIE3a1aunapr(PMEeTHICCKUMCIIOCO00M;

— pemiath  3a/aud,  CBSI3aHHBIC C  OTHOIICHHUEM, MPOTIOPITHOHATTBHOCTHIO
BEJIMYHH, IPOIICHTAMH,

— pemaThbTPUOCHOBHBIC3aIaYNHAAPOOUUTIPOLICHTHI;

—  peuamuv3a0aiuHanpoCmouUCIOHCHLIUNDOYEHMHBIUPOCT,

— HCIIOJIb30BAaTh IMOCTPOCHHBIC AJITOPUTMBI COBMCCTHBIX JefCcTBUI C
O6LII(HOBeHH]':»IMI/II/II[eCSITI/I‘IHLIMI/II[p06$[MI/IHpI/IpeH_IeHI/II/ISa)Ia‘-IHaI[pO6I/II/I IIPOUCHTHI;

— peumaTh 3aaa4u, COACPKAIMMNC 3aBUCUMOCTH, CBA3BIBAIOIIMNC BCIUYHNHBI: CKOPOCTh, BPEMH,
pacCTodHre, LCHA, KOJIUYCCTBO, CTOUMOCTb, MPOU3BOAUTCIBHOCTL, BPCM, 00BéMa pa6OTBI,
HCIIOJIb3YS apI/I(l)MCTI/I‘-ICCKI/IC HCﬁCTBHH, OLCHKY, MPUKHUIKY; IIO0Jb30BaATbCAd CAWHULAMHA
HU3MCPCHHUA COOTBCTCTBYIOIIMUX BCJIWYHH, PCHIATH 3aJa4d Ha JABUKCHHC II0 PCKE: HAXOAUTH
CKOpPOCTH IO TCUCHUIO PCKHU, CKOPOCTH IMPOTHUB TCUCHUA, CO6CTBCHHyIO CKOPOCTb U CKOPOCTH
TCUYCHH 110 CKOPOCTHU IO TCUHCHUTIO U CKOPOCTH IIPOTUB TCUCHMUS,

- CTPOUTH MOICIHN OJHOBPEMEHHOT'O pPaBHOMEPHOTO JABHXCHUA 00BEKTOB Ha
KOOPAUHATHOM JIYUC,

- YUTaTh U CTPOUTH IpaUKU IBUKEHUS, ONPENENATh 110 HUM: BPeMs BBIXOJa M MPUOBITHS
00BEKTa; HAMpaBJIE€HUE €r0 JBUKEHHS; MECTO M BpeMsl BCTPEUYH C IPYTMMH OOBEKTaMU; BpeMs,
MECTO, IPOAOJIKUTEIBHOCTD U KOJIMYECTBO OCTAaHOBOK;

- NPUIYMBIBaTh MO rpaduKaM ABIKEHHS paccKasbl O COOBITHAX, OTPAKEHHUEM KOTOPBIX
MOTJIA OBl OBITH paccMaTpUBaeMble TPAPUKH IBHKCHHUS;

— pacrno3HaBaThIPIMYIONO0PATHYIONIPOIIOPIIMOHAIBHBIE3aBUCUMOCTH;

— 3a/1aBaTh3aBUCUMOCTHCTIOMOIITLI0O(OPMYJI, Ta0IUII, I'padUKOB;



— HaxoJUTh TO TpaduKy NpsIMOM W OOpaTHOHW MPOMOPHHUOHATHHOCTH KOADDOHUIIHEHT
MIPOIOPIIMOHABHOCTH,

- pacno3HaBaTh ~ (DYHKIMOHAIBHYIO  3aBUCHMOCTh  CPEOU  JIAHHBIX  Pa3IUYHBIX
3aBHCHMOCTCH;

- penars3aia4rcocpeTHuMapuPMETHISCKUMYHCEITN BEIUYNH;
— HCIOJIb30BaTHIIOHATHE«MACIITA0N [UTsIpeIeHHI3aay;

- COCTaBJISIThOYKBEHHBIEBBIPAKEHUSTIOYCIIOBUIO3a/1a4H;
— pelaTh3a1a4yuMeT010MypPaBHEHHUIA;

- CaMOCTOSITENIbHO COCTAaBJISATh COOCTBEHHBIC 3a/layd M3y4YaeMbIX THUIIOB IO 3aJaHHOM
MaTeMaTHYeCKON MOJIEIN — YUCIOBOMY M OyKBEHHOMY BBIPAXKEHHIO, CXEME, TaOJIUIIE;

— U3BJIeKaTh WH(GOPMAIIUIO, TIPEJCTABICHHYIO B Ta0IMIIAX, HA JIMHEHHOU, cTONOYATON MM
KpyroBOM auarpamMmax, WHTEPIPETHPOBATh IPEACTABICHHbIC JIaHHBIEC; UCIOJIb30BaTh JJaHHBIE
IIpU PELLICHUH 3a/1a4;

— NPEJICTAaBIATh HH(OOPMAIMIO C IOMOILBIO TA0INIL, IMHEHHON U CTOJ04aTOM quarpamm.

- CAMOCMOAMENbHO CMpountb U UCNOIb306aNMb AJ1COPUMMbL U3YHAEMDbBIX ClIyHAes peuerus
MmMeKCmoeblx 361061’{,’

- cmcmmupoeamb,Modeﬂupoeambupemambmekcmoeble3a0aqu,'

— peuams3a0a4uHasblyUCiIeHUen10WaoetpasHblxeeomempuieckuxgueyp,

— CamMocmosmenbHO CMpoOUms WKALY C 3A0AHHOU YeHOU OeleHus, KOOPOUHAMHYIO NPAMYIO,
cmpoums GOpMyny pacCmosHUsL MeHCOy MOUYKAMU KOOPOUHAMHOU NPAMOU, HAOI00amb C
HOMOWBIO MAOAUY 3A6UCUMOCIIU MENCOY NEPEMEHHbIMU BEIUYUHAMY, BbIPANCAMb UX 8
HECIONCHBIX CILYUASAX C NOMOWbIO OPMYIL;

— omnpedenamb no @opmyre a = bc 6ud 3asucumocmu (npamas uiu  0OpamHas
NPONOPYUOHATLHOCb);

— UCNONIBL308aMb 01 peuleHusi 3a0ay Gopmynvl paccmosanusi d mexncoy 08yMsi PAGHOMEPHO
OBUINCYUUMUCST 0OBEKMAMU 8 MOMEHM 8peMeHU t OJisl 08UMCEeHUs. Hascmpedy Opye opyey, 8
NPOMUBONONIONCHBIX HANPABTICHUSX, 60020HKY, C OMCMABAHUEM.

Harusanasireomerpust

— INIPUBOJMTL NPUMEPE OOBEKTOB OKPYXKAIOIIETO MHPa, HMEKIUX (OPMY H3yYEeHHBIX
TE€OMETPUUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX U CHUMMETPUYHBIX
uryp;

— #n300paXkaTh ¢ TIOMOIIBIO ITUPKYJIS, TUHEHKHA, TPAHCIIOPTHUPA HAa HETMHOBAHHOWYK KiieTyaToil
Oymare W3y4eHHBIE IUIOCKHE Te€OMETpuueckre (UTYphl U KOH(PHUTYpaIluu, CHMMETPHYHBIC
burypsr;

— TOJB30BATHCS TEOMETPUUCCKUMH TIOHSITHIMHU: PAaBEHCTBO (DUTYpP, CHMMETpPHSI; UCIIOIH30BAThH
TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPHEN: OCb CUMMETPHH, LICHTP CUMMETPUU;

— MpeoOpa3oBbIBATh (PUTYPHI C MOMOIIBIO Pa3HBIX BUIOB CUMMETPUU: OTHOCUTEIBHO MPSIMOM,
IMOBOPOTHOM, IEPEHOCHOM;

— HaxXOJAWUThb BCIIMYUHEI YTJIOB UBMCPCHUCM C ITOMOIIBIO TPpaHCIIOPTHUPA, CTPOUTDH YTJIbL 3aI[aHHOI>'I
BEJIMYUHBI, [10JIb30BATHCS MPU PELICHUHU 3aJad IpayCHOM MEpOU YIJIOB; pacllO3HABaTh Ha
yepTexax OCTPhIA, IPSAMOM, Pa3BEPHYTHIN W TYINOW YIJIbI, CMEKHbBIC U BEPTUKAIbHBIC YIJIbI,
LUEHTPAJbHBIA yroid M Yroji, BIUCAaHHBIH B OKPYKHOCTb, MCCIEIOBAaTh WX MpocTeine



CBOMCTBA C TOMONIBIO U3MEPEHUI;

BBIYUCIIATH JJIUHY HOMaHOfI, HepI/IMeTp MHOI‘OyI‘OJILHI/IKa, IIOJIB30BATLCA €aMHHIIaMU
W3MEPEHHUS JUIMHBI, BRIPAXKaTh OJTHHU €IMHULIBI U3MEPEHUS JIJTMHBI Yepe3 APYTHE;

HaxOJIUTh, UCIOJIb3Yysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHMS: MEKIY IBYMS TOUKAMH, OT
TOYKH JI0 MPSIMOM, JUIMHY TIyTH Ha KBAJAPAaTHOW CETKE;

BBIYUCIIATH IIOIIAAb (1)I/II‘yp, COCTABJICHHBIX H3 HpSIMOyI‘OJILHI/IKOB, HUCIIOJIB30BaAThH pa361/IeHI/Ie
Ha MPSMOYTOJILHUKH, Ha PaBHbIC (PUTYPHI, JOCTPAUBAHKE A0 MPSIMOYTOJIbHUKA; MTOJIb30BaAThCS
OCHOBHBIMHM €UHHUIIAMH HW3MEPCHHS IUIONIAJIA; BBIPAKATh OJHH CIUHHUIBI H3MEPEHUS
IJIOIAIN Yepe3 APYTHE;

pacro3HaBaThHAMOICIIAX U300 pKCHUAXTTUPAMHUTY, KOHYC, ITUITHHIP,
HCII0JIh30BaThbTEPMUHOJIOTHIO: BEPIIUHA,PEOPO,TpaHb,0CHOBAaHUE, PA3BEPTKA,;
n300pakaThbHAKIETYATONOYyMarenpsiMOyTroJIbHbIHTIapaljieNeUIe]T;
BBIYHCIIATHEOOBEMIIPSIMOYTOIEHOTOIIApAJUICIICTIUITE 13, Ky0a, T0JIb30BAThCS. OCHOBHBIMHU
eAMHUIIAMU U3MEPECHHS 00BEMA;

BBIPXKAThOTHUEAMHHUIIBIN3MEPCHUSI00bEMaUEpe3IPYTHE;

PEIIAaTbHECCIOKHBIC3aJaYNHAHAXOXKICHUC TCOMCTPHUYCCKUX BCIIMYNH B
MPAKTUYCCKHUX CUTYyalUAX;

HpOBO,I[I/ITBI/ICCJ'IG)IOBaHI/ICl"COMCTpI/I‘ICCKI/IX(bI/IprCI_IeJ'IBI-OBBIHBJ'IeHI/IHI/IXCBOI>'ICTB;

IIPOBOJIUTH npocTenme JIOTMYECKUE paccyKIeHus JUIL  J10Ka3aTesIbCTBa
CBOWCTB r€eOMETPUYECKUX QUryp.

CmpOMI’Hbl’lpCZGMJZbHbleMHOZOyZOJZbHMKMCI’ZOMOWbIOL;upKyﬂ}luﬂuHeﬁKu,'

npu  UCCIeO08AHUU CBOUCME NPABUNIbHBIX MHO20ZPAHHUKOE C HOMOWDBIO HPAKMUYECKUX
usMepenuti U npeoMemHuIX Mooeeli popmyauposams coOCmMeeHHble SUNomesbl;

cmpoum bpaf)’ﬂulleleOpHClMeHmblCl’lOMOu/!biOpa3.7lullelxnp€O6pa306‘aHZ/IZZ,'

oenams 6bl800 O MOM, YMO BblAGIeHHbIE CBOUCMBA KOHKPEeMHbuIX Quayp U mejl Helb3s
PAcnpocmpanums Ha 6ce ceomempuieckue ueypvl OGHHO20 Muna,

0030616617’1’1bMOd@]ZMMHOZOZpaHHMKOG.

MareMaTHYeCKNHA3BIKHIJIEMEHTLLIOTHKH

CMPOUMbOMPUYAHUABICKAZBIBAHUNIPAZHO208UOA 00UUX, OCYUeCTNBOBAHUL;
UCNOIb308AMbMAMEMAMUUECKYIOCUMBOTUKYNPUNOCTIPOCHUUYMBEPIHCOCHUNIU UX OMPUYAHUA!
vV, 3, =,

UCNOTIL308AMbPA3HBLE cnocoowl BbIPANCEHUAOMPUYAHUAOOUUX BbICKA3LIBAHUUL u
8bICKA3BIBAHUU O CYWECMBOBAHUU 8 eCINECMBEHHOM SA3blKe;

onpeoensims 8 NPOCMEUUUX CLyHaAsX UCIUHHOCTb U JONCHOCHb OMPUYAHUL 8bICKA3bIBAHULL
PA3Ho20 8U0a;

00OCHOBBIBATh CBOM CYXJICHUS, WCIIOJIBb3Ysl M3Y4YCHHBIC B 6 Kjacce NMpaBWia U CBOWCTBA,
JIe71aTh JIOTHYECKHUE BHIBOIBI;

IMPOBOAWUTE HECJIOXKHBIC JIOTUYCCKHUE PACCYXACHHUA, MCIIOJIB3YySA JIOTMYCCKHUE OICpalluu H
JJOTHUYCCKHEC CBA3KMH,

nepeeodumb I’lpe()ﬂO.?/CQHuﬂ C NEPEMEHHbIMU 6 UCMUHHble UIU JIOHCHbLE ymeepofcdenuﬂ
pPasHbimu cnocobamu: 3a0aHuemM  3HaYeHull nepemenrnvlx, ¢ HnoMoOwbrO KBAHMOPOB6



(cywecmeoganusa 3, obwmocmu Y),uumams 6bICKA3bIBAHUS, COOepicalue KEAHMOopsbl U
3anuUCcLIBamsb 8bICKA3bIBAHUS, UCNONL3YA KEAHMOPYL, CMPOUMb OMPUYAHUS YINEEPIHCOEHULL C
K8AHmMopamiu.

- I’ZOJZy’iumbnpeacmaeﬂEHu€0]l021/l'{€CKOMC]1600GaHuouZOZM’i€CKOM6b1600€,'
- cmpoumbompuuaHuﬂCJzedoeanz;

— CMpoums  PABHOCUNIbHbIE  YMBEPHCOHU U  OO0KA3bl8AMb  UCHMUHHOCMb/IO0HCHOCHb
C1e008aHUsL U PABHOCUTLHOCTb 08YX YMEEPHCOECHU.



TEMATHYECKOEIIJIAHUPOBAHUE

Skiaacce

(204 yaca—yray0/1eHHBIHYPOBEHD)

HazBanue KoJu-Bo OcHoBHOecoepKaHue JlonoJIHUTEILHOECOAePIKAHUE
paszaesna(TemMbl) 4acoB (0a3oBbIi YPOBEHD) (pacuiMpeHnea0yrJIy0JIeCHHOTOyPOBHS)

Kypea (yru)

HarypaJjbHble 56 HecsatnunascucremMacunciaenus. PsaanarypanbHbIx [lepeBoaycnoBusizagaunHaMaTeMaTHUeCKUsI3bIK. PaboTa ¢
yucaa.Jleiicreus yucen. Harypanenbiii psa. Yucino 0. HaTypasibHble | MaTeMaTH4ECKON MOJENbIO.

CHATYPAJIbHbIMH yuciaa Ha KoopauHatHOW mpsimod. CpaBaenue, | .Meron npo6 u ommbok. Meron nepedopa.

YHCIAMH OKpYTJICHHE HATypalbHBIX uncell. Apupmernyeckue | J{OMOIHUTEIBbHBIECBOMCTBAApU(PMETHUECKUXICHCTBUI:

JIEUCTBUSI C HATYypaJIbHBIMU unciaamMu. CBOMCTBaHY IS
Ipu CJIOKCHHUU W YMHOXCHHUMH, CBOMCTBA CANHUIIbI
npu  ymHOoxkeHuu. Ilepemectu  TenpbHOE U
COYETaTEIbHOE CBOMCTBA CIIOXKEHUS M YMHOKEHHS,
pacnpenenuTeabHoe YMHOXEHUS.
Jenutenu u KpaTHbIE YKCIa, Pa3IOKEHUE YHCIIa Ha
MHOxUTenu. [lenenme c ocratkom. IlpocTteie u
cocraBHbleuncia.[Ipuznakuaenumoctuna,s, 10,

3, 9. CrerieHb ¢ HATYPAITBLHBIM MTOKA3aTEIIEM.
MOPAIOK
Pemmennie TekCTOBBIX 3a71a4 Ha Bce apuMeTudecKue

CBOMCTBO

UucnoBble  BBIPAKEHHS; JIEACTBHIA.

HeﬁCTBHH,HaHBH)KeHHeH ITOKYIIKH.

JIETTUMOCTh MPOU3BEACHHUS; TETUMOCTh CyMMBI
U Pa3HOCTH; MIPUMEHEHHE
nenumoctH Ha 11, Ha 4, Ha 25, Ha §; pelieHre TEeKCTOBBIX
3a/a4, MaTE€MaTUYeCKOW MOJEIbI0 KOTOPBIX SIBISETCS
anroput™ HaxoxjeHus HOJl u HOK; nenenue uucna Ha

HN3YUCHUC U IMPpU3HaAKa

MMPOU3BCACHUC,
JACJINUMOT'0O Ha OJHO U TO K€ YHUCJIIO.

ACJICHUEC U YMHOKCHHC JOCIUTCIIA U

BrickaspiBanus. BBeneHHe MNOHATHUHA «TeMa» M «PEMay.
O6mme yTBepkIeHUs. BBeneHuss BUIa YTBEPKIACHHUS,
MOHSTHE KOHTpIpUMepa. BBeneHuwe Buja yTBEpKIACHUS,
JT0Ka3aTeNbCTBO UCTHHHOCTH METOI0M Tiepebopa.
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Harasianas 15 Touka,npsmast,oTpe3ok,ryd.Jlomanas. Mizsmepenue 3HaHue TreOMETPHUUECKUX TIOHSITHIA, KOTOpBIC
reoMeTpus. JJIMHBI OTPE3Ka, MCTPUUCCKHUEC CAWMHUIBI UBMCPCHUS | IPUHUMAIOTCA B TCOMCTPUU 663 OHpeI[eJICHI/Iﬁ.
Jlnanuna UHBL. OKpYKHOCTHHKPYT. [ [pakTHUeckaspadoTa BbIsIBIIATE, HA OCHOBE, KaKWX HM3BECTHBIX ONpEACTICHHUN
MJIOCKOCTH «IloctpoeHue y3opa W3 OKpYXHOCTEH». VYTOJ. | JaeTcsl ONMpe/eieHue reoMeTpudeckoil ¢purypel. CTpouTh
[TpsiMoii, OCTpBIH, TynmoW W pa3BEPHYTHIA YIJEL. | ONpeAeTcHUEe 00Jee CIOXKHBIX TeOMETPUYECKUX (UTYp Ha
Wzmepenuneyrnos.[IpakTrueckaspadboTa 0a3e W3BECTHBIX MOHIATUH mpocTeimuX. BrinBmkeHne
«ITocTpoeHuEyTIoBY. THIIOTE3 O CBOMCTBAX I€OMETPUYECKUX (UTYp B Ka4eCTBE
pe3yJbTaTa MaTeMaTHYECKOTO UCCIICIOBAHMS.
YTBepxkaeHUs 0 CYLLIECTBOBaHUH. Crnioco0ml
JI0Ka3aTelnbcTBa  OOUIMX  yTBEpXKIcHWiA.  BBeneHue
oOo3HaueHmid.  JloKa3aTenbCTBO M ONPOBEPIKCHUE
BBICKA3bIBAaHUN pasHOro BUAAa (YacTHBIX, OOMMX, O
cymecTtBoBanum). IIpoOiiemMa jgokazarenbcTBa 00OMIETO
YTBEP)KJICHHS HA OECKOHEYHOM MHOYKECTBE.
OObIKHOBEHHbIE 56 Hpo6s. IlpaBunbHBIe U HempaBuibHbIe Apodu. | OCHOBHOE CBOMCTBO IPOOU: COKpallleHUE U MpPUBEICHUE
apoou OcHoBHOe cBOiicTBO Apobu. CpaBHeHue ApoOel. | KHOBOMYHOOIEMy3HaMEHATETI0ApoOeii,colepKalmx B

CrnoxxeHne W BBIUUTAHUE OOBIKHOBEHHBIX JIpOOEH.
CmemanHas ApoOb. YMHOXKEHHE U JeleHUe
OOBIKHOBEHHBIX JIpOOEi; B3aMMHO-00paTHBIE APOOH.
Pemennie TEKCTOBBIX 3adad, COJEPXKALIUX JIpoOu.
OcHoBHbIe3a1auu Ha aApoou. [Ipumenenune OykB aiis
3aIiCH

MAaTEMATUYCCKUX BBIPD aKEHUH n

MIPEI0KEHU M.

YUCIIUTENE M 3HAMEHATENIe YHCJIa, I[EPEMEHHBIE U
CTETICHH TpeOyOmUX  NPUMEHEHUs
pacrpeeNuTeIbHOr0 3aKOHA JUIsl BBIHECEHUs OOLIEro

INEPpEMCHHBIX,

MHOXUTEJS 32 CKOOKH.

CpaBHenne npoOeii: depe3 pgomoiHeHue 10 1, 10 Y.
CrnosxeHue, BEIYUTaHHE, YMHOKEHUE U JIeJICHHE JIpo0eii,
COJIepKalIMX B YHCIUTENIE W 3HAMEHATele 4YHhcia,
NEPEMEHHBIC U CTCIICHU IICPEMCHHBIX.

[Ipumenenne oco0oro rmpuemMa TMPU YMHOXKEHUU U
JeIEHUUIPOOMHAHATY pATbHOCUHCIIO(OTACTbHOLIETION
YaCTUUOTACITHHOAPOOHOM )KaKpallMOHATbHOTO IS
ocoboroBuaapodeii. BeimonnenuenelicTeuiic
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«MHOTO3TaXHbIMU ~ ApoOsaMmu». IIpumeHenue Merona
nepexofa K HaTypalbHBIM 4HCIaM TIpu  paboTe cC
MHOT'03TaKHBIMUAPOOSIMU. PellieHneKoMONMHUPOBaHHBIX
3aJa4 Ha JpoOu U yacTu.
PemenunesagaunacoBMeCTHYOPaOOTyCpa3InuHON
KoMOuHaie paboraromux. PemeHne mnpocTedImmx
YPaBHEHMH, COAEPKALIMX IEPEMEHHYIO B 3HAMEHATeJIe.

Harnsaanas 10 MHoroyroabHUKU. YeTbIpEXYTOJIBHUK, 3ajauM Ha pa3pe3aHue U ckiaabiBaHue. KoncrpyupoBanue
reoMeTpus. npSAMOYTOJIbHUK,KBaipat. I IpakTuueckaspabora u3z T.
MHOroyroJibHUKH «IlocTpoenue npsIMOYroJIbHHKA C 3aJaHHBIMHU
CTOPOHAMHU Ha HEJIMHOBAHHOW OyMmare».
Tpeyronpnuk. ITnomanes u nepumerp
IIPSIMOYT OJIBHUKaUMHOI OYT'OJIbHUKOB, COCTABIIEHHBIX
U3 MPSMOYTOJIbHUKOB, €TUHUIIBI U3MEPEHUSI
momaay. Ilepumerp MHOrOyrojapHHUKa.
[ecsiTnuHbIC 46 Hecsatuunas 3aIKCh Ipo0eit. CpaBHeHnue | BeiBog mnpaBuia CIOXKEHHST UM BBIYMTAHUSA JIECATUYHBIX
apoou JNECATUYHBIX JpoOeil. JleHcTBUS € JeCATUYHBIMU | ApOOEH, HUCHONB3ys MPAaBUIO CIOKEHUS W BbIUUTAHUS
npobsimu.  OkpyrieHue  JIecATUYHBIX  JApoOei. | cMemaHHbIX ApoOei. BbiBoag mnpaBuia yMHOXEHUS U

Pemenne TEKCTOBBIX 3a4ay, COJAEpKaLIUX JpoOH.
OcHoBHBIE 3371241 Ha IPOOH.

neneHusaec THIHbIx apooeitnal 0,100,1000,ucions3ys
MIPaBWJIO YMHOXKEHUS U JIeJIeHHs] OOBIKHOBEHHON IpoOH Ha
HaTypaiabHOE BriBog
NECSITHYHBIX Jpo0ei, HCIONb3ys MPaBUIO YMHOKEHUS
CMEIIaHHbIX  JapoOedi.  BwiBom  mpaBmiia
JECSITHYHBIX Jpo0ei Ha HaATypallbHOE YHCIIO, MUCIONB3Ys
MPaBWIIO JENICHUs CMEIIAaHHOW JpoOM Ha HaTypaibHOE
qucIt0. BeIBoAnpaBmiiaieieHUS Ae CAITHIHBIX IPO0EH,
HCIOJIb3YIOCHOBHOECBOMCTBOIpOOH

YuCII0. paBujia YMHOXXCHUSA

JACIICHUA
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Harasaunas 9 Muororpanauku. V300pakeHre MHOTOrpaHHUKOB. | ['eoMeTpudeckueroaoBoaoMKu. TonomornyecKueonsIThl.
reomerpus. Tesa Mopenu mpocTpaHCTBEHHBIX Tell. IIpsMOyrosbHbIN
u purypsi B napajuienenunen, ky6. Pa3péptku  kyba u
MPOCTPAHCTBE napayuienenunena. I lpaktuueckaspadbora
«Pa3Béprka kyba». O0BEM KyOa, MPSIMOYTOJBHOTO
napaiesienumnea.
IloBTOpEHUE 12 [ToBTOpEeHNEOCHOBHBIXITOHATUHHUMETOIOBKYpCa 5 PemennenecraniapTHeIX3a/1a4
¥ 00001IeHue Kjacca, 0000IIeHHe 3HAHUH.

31




6KJ1acc

(204uaca—yray0JeHHBIIYPOBEHD)

HaszBanue KoJ-Bo OcHoBHoOecO/Iep:KaHue JdonmostHuTEIbHOCCOIEPKAHME
pasnea(TemMbl) 4acoB (0a30BbIii YPOBEHB) (pacmmpeHnnenoyriay0JeHHOTOYPOBHs)

Kypca (yrm)

HarypajbHble 44 Apudmerndeckne JEHCTBUS C MHOTO3HauHbIMU | [o3uIIMOHHBIE CHUCTeMBbI cyucleHus. JIBouyHas cuctema
4HCcIa HATypalbHBIMH 4YHMCIaMd. YMCIOBbIE BhIpaxkeHMsi, | CIUCIeHus. IlepeBox mecsTH4HOM 3amucH  4Yucen B

IEUCTBHH, CKOOOK.
OxkpyrieHue HaTypalbHBIX umcen. Jlemurenn u

KpaTHble 4Mcia; HauOONbIIUN OOIIMH AEenuTeNnb U

MMOpA 0K HCIIOJIB30BaHHC

HanMeHblIeeoOeekpaTHoe. Pasioxkenneunciana

IMPOCThIC MHOXHUTCIIN. I[CJ'[I/IMOCTI) CYMMBI u

npousBeneHus. [lenenne c¢ ocratkoMm. Pemienue
TEKCTOBBIX 3aJ1a4.

JIBOUYHYIO U 00paTHO.
. Ilonsitue orpunanus. [lpotusopeune. OTpunanue oomux

BBICKA3bIBaHUM. Otpunanue BBICKA3bIBAaHU I 0
cymectBoBaHuU. CrIoCOOBI BBIPAKEHUS OTPULIAHHS OOIINX
BBICKa3bIBaHUII M BBICKa3bIBaHUI O CYIIECTBOBAHUU B
€CTECTBEHHOM SI3bIKE.
[Iepemennas.BelpakenusicniepeMmeHHbIMU. [ Ipeyioxkennst ¢
NIEPEMEHHBIMH.

[lepemennass u kBaHTOpbl. OTpHUIIAHME YTBEPKACHUH C
KBaHTOPAMH. JIOTUYECKOTO
Otpunanue OOpaTtHOe  yTBepXkJEHHE.
CnenoBanue u paBHOCUIbHOCTh. ClieioBaHNE U CBOMCTBa

npeaMETOB

Ilonsatue CJICAOBAaHUA.

CJIICJOBaHUA.
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Harasnnas 9 [lepnengukynspupie  npsimble.  [lapamnensHble | 3agaun Ha 1noctpoeHue. [loctpoeHue yriia, paBHOTO

reoMeTpus. npsimble. PaccrosiHue Mexay AByMs TOYKaMM, OT | JAHHOMY.

IIpsimbie Ha TOYKHU JI0 IPSAMOM, JUIMHA MyTH Ha KBagpaTHoliceTke. | [locTtpoenneOuccekTpucsiyria Jlenenne

IJIOCKOCTH. ITprMepsl IPSAMBIX B IPOCTPAHCTBE. OTpe3Ka MoIoJIaMm.
[TocTpoenuenpsMou, leprneH UKy PHON JaHHON
ITocTpoeHue TpeyrojibHUKa, PABHOTO JAHHOMY.

Jpodu 40 OObIKHOBEHHAas JIpo0b, OCHOBHOE CBOMCTBO J1poOu, | IIpocToii mpOLEeHTHBIN POCT, CAOKHBINA IPOLIEHTHBINA POCT.

cokpaieHuenpooeii. CpaBHEHUENYTTOPSAA0YHBAHNE

npoOeit. JlecaTuunbie 1poOu U METpUYECKasCUCcTEMa
Mep. Apudmernueckue JEeNCTBUS c
OOBIKHOBEHHBIMH U JICCATUYHBIMH  JPOOSMH.
OtHowenue. JleneHne B JaHHOM OTHOLIEHUHU.
Macmrab, mnponopuus.  IlonsTue
Bbruncnenue npoueHTa OT BEJIWYMHBI U BEIUYHHBI

IIPOLIEHTA.

no e€ mpoueHTy. PemeHne TEKCTOBBIX 3a7ad,
cojepxalnmx Jpobu u mpoueHThl. [IpakThyeckas
paboTa«OTHOIIEHUEITNHBIOKPYKHOCTHKEE
TaMEeTpy»

[IpsiMasinoOpaTHasIPONOPLUOHATBHAS3aBUCUMOCTb.
I'paduxunpsamoitno6paTHONIPONOPIIMOHATBHOCTH.
[IponopruonansHoe Pemienne 3amau  Ha
IPONOPLUOHAIBHOE JIEJICHHUE.

JCIICHHUC.
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Harasgnas 6 OceBass cummerpusi. Llentpanshas cummerpus. | Kpacora u cummerpus.
reoMeTpus. [Toctpoerne cummeTpuunbix ¢uryp. [Ipaktudeckas | [IpeoOpa3oBaHUSAIIIIOCKOCTH.
CummeTtpust padora «OceBass cummerpusi». CuMMETpus B
IIPOCTPAHCTBE.
Boipaxenust c| 10 [Tpumenenne OykB UIsi 3amucd MaTeMaTH4ecKuX | OCHOBHBIE METONBI PEIICHUS ypaBHEHHW: METOJ Mpod H
OykBamu BBIPKECHUI u MIPEI0KEHUI. BykBeHHbIe | OMIMOOK, METOJ nepedopa, PaBHOCUJIbHBIE
BBIPAKCHUSI M YMCIIOBBIE MOJCTAaHOBKH. ByKBeHHBbIE | PEOOPa30BaHMA.
PaBEHCTBA,HAX0KICHUEHEU3BECTHOTOKOMITOHEHTA.
DopMyiibl
Harasignas 14 YeThIpEXYTONbHUK, TPUMEPHI YETHIPEXYTONBHUKOB. | I €OMETpHUECKUETr0I10BOTOMKH. TONIOIOrMYECKUEOIBITEI.
reoMeTrpus. [IpsAMOyrosbHUK, KBaapar: CBOMCTBA CTOPOH, YIJIOB,
PDurypsl Ha JIMaroHaJIen. N3mepenne YIJIOB. Bunst
IVIOCKOCTH. TPEYTOJIbHUKOB. [Tepumerp MHOT'OyTOJIbHUKA.

[Tnomanpe gurypsl. ®opmMyiisl nepUMeTpa UILIOIAIN
MPSIMOYTOJIbHUKA. [TpubmmxEénnoe
n3mepenueruiomaauduryp.llpakrnueckaspadbora

«ITnomanbkpyray.
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46

IHosoxKuTEIBHBIE Henbie umcrna. Mopaynp 4ymcna, reoMmerpudeckas | AnreOpamdeckas cymma. OrmpeneneHne  BBIYMTaHUS,
HOTpULATE/IbHbIE UHTEpHpeTanus MOAyJsA. YWCIOBBIE MPOMEKYTKH. | MCIONB3Ys —anredpandeckylo cymmy.BeiBon —mpaBuia
LU WER [TonoxurensHble W OTpULATEIbHBIE  YKCJA. | YMHOXEHMs YMCENl C pa3HbIMU 3HaKaMu. BeiBoj mpaBuia
CpaBHEHUE TOJOXMUTEIBHBIX M OTPULATEIbHBIX | JIEJIEHUS, HCHOJb3ys OIpelesieHue AeIUMOCTH. BriBoa
qHCel. Apudmernueckue necrBus C | mpaBUJa PaCKpbITHUS CKOOOK, HCHOJb3ys IpaBWiia
HOJIOKUTEIbHBIMM W OTPULATEIBHBIMU YHCIAMU. | PUOABICHUS CYyMMbl K YMCIY M BBIYMTAHUS CyMMbI U3
Pemienue TekcToBbIX 3ajay. yucna. lcnonab3oBaHHE paclpeesuTeNIbHOTO CBOMCTBa
npudopMyITUPOBKEIPABUIAPACKPBITHACKOOOKC
YHCIIOBBIMMHOKHUTEJEM.
IIpeacraBienune 6 [IpsimoyTronbHAsICUCTEMAaKOOPAMHATHAIIIOCKOCTH.
JAAHHBIX. KoopanHaTel TOYKM Ha IIOCKOCTH, abcuucca H
opauHata. Cronb4arele W KPYrOBBIE TUArpaMMBI.
[Tpaktuyeckas pabora «IlocTpoenue quarpamm».
Harnsgnas 9 [TpsMoyronbHBIM napamienenunen, KyoO, npusma, | IIpaBHIEHBIEMHOIOYrOJILHUKA
reomMeTpusl. nupampia, KOHyC, INUIMHAp, map U cdepa. | PemennesagaunanpaBuibHBIEMHOTOYTOJIbHUKH.
Durypsl B N3o6paxenunenpocrpancTBeHHBIXGUryp.IIpumepst [IpaBHUIIBHBIE MHOTOTPaHHUKH.
NPOCTPAHCTBe. pa3BEPTOK MHOTOTPAHHUKOB, LWJIMHIApPA M KOHYCA.
[Ipaktnueckass  pabora  «Co3maHue  Moaenei
poCTpaHCTBEHHBIX ¢uryp». llonarue o0bEMa;
€IIMHULIBI U3MEPECHHUS 00BéMa. O0BéM
MPSIMOYTOJIbHOTOTIapaJuIeienuie1a,kyoa, hopMyIIbl
00BEMa.
IToBTOpEHHUE, 20 [ToBTOpEHNEOCHOBHBIXTOHATHHMMETOJOBKYpCa PemennenecraniapTHHIX3a/1a4
00001IEHHE, Su6bKIacCcOB,00001IIEHUEHCHUCTEMATH3ALIMS 3HAHUIA.
cucTeMATH3AIUS
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