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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma 1o MaTeMaTuke yriryOJIEHHOTO YPOBHS JUIS 00y4aromuxcsaS—6 Ki1accoB
pa3pabotana Ha ocHoBe PI'OC OO0, ®PII yuebHnoro kypca«MaTtemaTnka»5-6 kiacc 6a30Boro
YPOBHSL.

B pabouyto mporpaMmy ObLIH BHECEHBI U3MEHECHHUS IPUKa3 MUHHUCTEPCTBA MTPOCBEIICHUS
Poccun ot 09.10.2024 N 704 «O BHeceHUU U3MEHEHUI B HEKOTOPbIE NpUKa3bl MuHMCTEPCTBA
npocsereHus Poccuiickoii @enepanuu, kacaromuecs GenepaibHbIX 00pa3oBaTeIbHbIX TPOrpaMM
HadaJIbHOro 00IIero 0Opa3oBaHus, OCHOBHOTO 00IIer0 00pa30BaHUs M CPEIHEro OOIIEeTo
00pazoBaHUsI.

B mnporpamme mno martemartuke Y4TeHbl HAEM M monoxeHus KoHuenuuu pa3BUTHS
MaTreMaTHueckoro odpasosanus B Poccuiickoit denepanuu.

[IpenmeroM MaTeMaTUKH SIBISAIOTCS (DyHIAMEHTaJIbHBIE CTPYKTYpPBHl HAIIEro0 MHpa —
IIPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS (OT MPOCTEHIINX, YCBAaMBAEMBIX B
HEMOCPEJCTBEHHOM OIIbITE, /10 IOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX Ul PA3BUTHUS HAYUHBIX U
NPUKIIAAHBIX HJIEH).

MaremaTtnueckue 3HaHUs 00ecIeYrBaOT IOHUMaHUE IPUHLUIIOB YCTPONCTBA U
HCIIOJIb30BAaHUSl COBPEMEHHOM TEXHUKH, BOCIIPUITHE U UHTEPIIPETALIUIO COLIMATIBHOM,
HKOHOMHYECKOH, TIOTUTUIECKON HH(OPMAIINH, Tat0T BO3MOXHOCTD BBITIOIHATH PACYETHI U
COCTABIISITH AJITOPUTMBI, HAXOUTh U IPUMEHSATH (POPMYIIbI, BIaIETh MPAKTHUYECKUMH IPHEMaMHU
reOMETPUUECKUX U3MEPEHUH U MOCTPOEHUM, YNTaTh HH(POPMALIHIO, IPEACTABICHHYIO B BUJIE
TabJIUL, JUarpaMM U rpauKoB, XKHUTh B YCIOBUAX HEONPEIeIEHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapakTep CIydaiHbIX COOBITHH.

N3yuenne MateMaTtuku (GopMHUpPYyeT y 00ydyarOIIMXCsl MaTeMaTUYeCKUH CTHIIb MBIIIJICHUS,
MPOSBIISAIONIUICS B OINpeNeI€HHbBIX YMCTBEHHBIX HaBblkax. OOyuaroluecsi OCBaWBalOT TaKHe
NpUEMBI M METOJbl MBIIUICHUS, KaK MHAYKIUS M JeAyKIHs, o00OIlIeHNe W KOHKpEeTHU3allus,
aHaJIM3 U CUHTE3, Kilaccu(uKaus U cuctemMaTusanus, abctparupoBanue v aHainorus. OObEKThI
MaTEeMaTHYeCKUX YMO3aKJIIOYeHHUH, MpaBuja UX KOHCTPYMPOBAHHUS PAaCKPBIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIpaOOTKE yMEHHs (OpMYIHPOBATh, 00OCHOBBIBATh U
JIOKa3bIBaTh CY)KJIEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIIIIICHHUE.

W3yuenne martemMaTHKu obOecredrBaeT (HOpPMUPOBAHHE AITOPUTMUYECKOH KOMIIOHEHTHI
MBIIJIEHNS] U BOCIIMTAaHUE YMEHHUH JE€WCTBOBATH 110 3aJlaHHBIM aJITOpPUTMaM, COBEPIIEHCTBOBATH
U3BECTHBIE M KOHCTPYHpOBaTh HOBBIE. B mporecce perieHus 3agad — OCHOBOW YydeOHOM
NEeSTeIbHOCTH Ha ypOKaX MaTeMaTUKU — DPAa3BUBAIOTCS TBOpYECKAas U NPUKIIATHAS CTOPOHBI
MBIIIEHHUS.

OOyuenne MaTemaTuke JaéT BO3MOXKHOCTh pa3BHUBaTh y OOYYalONIUXCA TOYHYIO,
panroHaIbHy0 ¥ HH)OPMATHBHYIO PeUb, YMCHHE OTOMpaATh HAHOOJIEE MOIXOISIINE SI3bIKOBBIE,
CHUMBOJIMYECKHE, TpapUuecKUe CPEICTBA JUIS BBIPAXKCHUS CYXICHUH M HArJSIIHOTO WX
MIPEICTABIICHUSI.

[Tpyr w3ydeHHH MaTEMaTUKH OCYIIECTBISCTCS 00Iee 3HAKOMCTBO C METOJAMH IMO3HAHUS
JICUCTBUTEIILHOCTH, TIPEJACTABICHUSMH O TPEAMETE W METOJaX MAaTEeMAaTHKH, MX OTJIUYHUU OT
METOJIOB JPYTUX €CTECTBEHHBIX W TYMaHUTApHBIX HAayK, 00 OCOOCHHOCTSX IPUMCHEHHS
MaTeMaTHKH JIJISl PEIICHHsI HAYYHBIX U TPUKJIAIHBIX 3a]1a4.
emmn

B ocHoBe 1enenonaranus yriryojaéHHOTO Kypca MaTeMaTHKU 5—OKIIaCCOB 3aJI0KEHA HIIEsT



pacIMpeHus U yriayoieHuss MUHUMYMa coJiep kaHusi 00pa3oBaHus 5-6 KJ1accoB, 33/1aHHOTO BO
OI'OC OO0 u ®PIT OO0 6a30BOrO YpOBHS MO MaTeMaTHKE I 5-6 KJIaCCOB.
IpuopuTeTHHIMH HeAAMH YITYy01EHHOTO 00yUeHHs MaTeMaTHKe B 5—6 Kjaccax
SIBJISIIOTCS:

® (QopMHpOBaHHE CHUCTEMBl MAaTEMAaTHYECKHX 3HAHWW, OO0ECIEeYMBAIONICH HEMPEPHIBHOCTh
MaTEMaTUYECKOM IOJATOTOBKM MEXAy HauyalbHOW WIKOJIOM M OO0y4eHMEM MaTeMaTHKE B
mr060M npearnpoduie U npoduie Ha crapiei CTyneHH HIKOJIbL;

® (GopMUpOBaHUE EHTPATHHBIX MATEMATUYECKUX MMOHATUH (YUCII0, BEIMYMHA, TEOMETPUYECKas
¢burypa, nepemMeHHas, BEPOSTHOCTb, (YHKIHUS), OOECHEUMBAIOIIMX IPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MaTEMaTHYECKOTO 00Pa30BaHUsI 00YHAIOIIUXCS;

® [0/BEJCHHE OOYYAIOUIMXCS Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTHKU U OKPYKAIOIIEr0 MUpA, MOHWUMAaHHE MATEMAaTHKH KaK YacTH OOIIEe KyJIbTyphl
YeJIOBEYECTBA; y PA3BUTHE MHTEIUICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00ydarommxcs,
II03HABATEJIBHOW AKTHUBHOCTH, MCCIENOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIICHUS,
MHTEpeCa K U3yYEHUIO MATEMAaTHKH;

o q)OpMI/IpOBaHI/Ie CIIOCOOHOCTEH K KOMMYHUKATHBHOMY B3aUMOJCHCTBUIO U y‘le6H0ﬁ
ACATCIIBHOCTH (YMGHI/IH y‘II/ITBCH) Ha OCHOBC pe(bHeKCI/IBHOI"O MCTOAA,

® (opmupoBanue GPyHKIIMOHATBHOW MAaTEMAaTHIECKON IPaMOTHOCTH: YMEHUS PacIiO3HABATh
MPOSIBJICHUSI MATEMAaTUUYECKHUX MOHSATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B PEaIbHBIX
KU3HEHHBIX CUTYaIUSIX U IPU U3YUCHUU JPYTUX YUEOHBIX MTPEIMETOB, POSIBICHUS
3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYIHPOBATh HX HA SI3bIKE MATEMAaTUKH U CO31aBaTh
MaTeMaTUYeCKUE MOJIEIH, IPUMEHITh OCBOCHHBI MaTEMAaTUUYECKHUM annapar Juisl peleHus
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, UHTEPIIPETUPOBATh U OLICHUBATH I1OJIYYEHHbIE
pe3yibTaThI;

® (GopMUPOBAaHME y YYalIUXCS ONbITa pediekcuu COOCTBEHHBIX CIHOCOOHOCTEN M CHCTEMBI
LICHHOCTEH, B COOTBETCTBHHM C KOTOPOM KaXKIbIl M3 HMX CTPEMMTCS 3aHATh MECTO CBOEH
MaKCUMaJIbHOU 3()(PEKTUBHOCTHU B KOJIJIEKTUBHOM 1€ TETLHOCTH.

IIpozpamma yznyonennozo uzyuenus mamemamuku ¢ 5 — 6 knaccax paccuumana Ha
o0yyaromuxcs, KOTopble OyIyT NPoJ0DKaTh U3yyaTh MaTEMAaTUKY B 7-9 KJI. Ha yriIyOJn&éHHOM
YPOBHE, T.€. IJIAaHUPYIOT UCIOJIb30BaTh MaTEMATUKY B Mpodeccuu B KayecTBe HHCTPYMEHTA, B
npogdeccusix, CBSI3aHHBIX C UCIIOJIB30BAHUEM MPUKIIATHOM MaTeMaTHUKU, HTHPOPMATUKHU WIIN
MIPUJIOKEHUN MaTeMaTHKH.

Ilpunyunot uzyuenus mamemamuxu na yenyonénnom ypoeue (no H.-H.Koncrantunony):

* TwmarenbHOCTh, KOTOPBIN 03HAYAET, YTO TEMA IPOXOJUTCS TIATEIBHO, 3aKOHUYEHHBIM 10
CMBICITY (hparMeHTOM, YTO HE MCKIIOYAET IOCIENYIOIIEro Bo3BpaTa K TeMe Ha HOBOM, Ooiee
BBICOKOM, COJIEPKATEIIbHOM YPOBHE;

* HeropomiuBocTh, KOTOPHI O3HAYaeT, YTO HAa KaXKIYI0 TPYIHOCTb YUHUTEIb TPATUT
CTOJIbKO BPEMEHH, CKOJIbKO HYXKHO;

* (CaMOCTOATENBHOCTh, KOTOPBIM O3HA4YaeT, YTO 3HAUMTENIbHAS 4YacThb TEOPETHUECKOTO
MaTepuajga OCBaMBAETCSA YYALIUMUCS CaMOCTOSITEIbHO — OHU CaMU OOOCHOBBIBAIOT OOJIBIIYIO
YacTh MpeAaraeMbIX Ui U3yueHHs (PaKTOB U YTBEP)KACHUI.

ITpu pazpaboTke mporpamMMbl yuT€Ha COTJIACOBAHHOCTh M NMPEEMCTBEHHOCTh ¢ 0a30BOM
MIPOrpaMMOil 10 MeTarpeIMETHBIM U JIMYHOCTHBIM PE3yJibTaTaM, 10 MPEAMETHBIM pe3ylbTaTaM
— Ha YpPOBHE COJiep>KaHUs U TpeOOBaHUM MO rojgam o0y4yeHus coJepKaHue MUHUMU3UPOBAHO Oe3



MOTEepHU Ka4ecTBa U PE3yIbTaTOB;
Paznmuune B mOArOTOBKE OOYYAIOIIMXCS, OCBOMBINUX 0a30BYI0 H YIITYOJICHHYIO
nporpamMmy o0ecredrnBaeTcs:

. JOTIOTHUTEIBHBIMHU 3JIEMEHTAMH COACPKAHUSL;
. YCI0)KHEHHEM M MHTEIUICKTyaIn3alueil BUIOB ESTEILHOCTH;
. YPOBHEM  MpPEIbSABIAEMBIX  TpeOOBaHWMH,  3a(UKCUPOBAHHBIX  (HOPMYITHPOBKAMH

«OTICPUPOBATh TMOHATHEM»-TIPAKTUYECKUNA YpPOBEHb, M «CBOOOIHO OIIEpUpPOBAThH

MOHSATUEM»-TEOPETUUECKUMN YPOBEHb;
. CaMOCTOSITEIIbHOCTBIO.
OcHOBHbIE JINHUM ¥ NPUHIMIIBI H3YYeHNsI Y4eOHOr0 Kypca

OCHOBHBIE JIMHUM COJAEpKaHUA Kypca MaTeMaTUKM B 5—6 kjaccax — JIOTMYECKas,
apudmernyeckass M TEOMETpUYECKas, KOTOpbIE pa3BUBAIOTCS MapajljiesibHO, Kaxzias B
COOTBETCTBUHM C COOCTBEHHOM JIOTHMKOI, OJTHAKO, HE HE3aBHCHMO OJHA OT IPYroH, a B TECHOM
KOHTAaKTe M B3aUMOJeHCTBUH. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU aJreOpsl
U ONHCATENbHON CTATUCTUKH.

VY yuamuxcsi hopMupyeTcsl IpeCTaBIeHUe O MaTeMaTHKe KaK O S3bIKEe, ONMCHIBAIOIIEM
3aKOHOMEPHBIE CBSI3U U OTHOILEHUS peaabHOro Mupa. O0yueHrne MaTeMaTH4ecKOMY SI3bIKY Kak
cHenu(puIecKoMy CpeICTBY KOMMYHHUKAllMd B €ro CONOCTaBICHHUH C peajlbHBbIM S3BIKOM
SABIIAETCS OJHOW M3 BaXHEHIIUX OCOOEHHOCTEH MPOrpaMMbl YIIIyOJIGHHOTO HW3YYEeHHUS
MaTeMaTHKH.

OnHOM W3 TeM, KOTopas U3ydaeTcsl Ha yriIyOJICHHOM YpOBHE B 5 — 6 Kiaccax SBISICTCS
Tema «Maremarnueckue MoAenau». [ paMOTHBIA  MAaTeMAaTUYECKHM  SI3bIK  SIBJISETCA
CBUJETEIBCTBOM YETKOTO M OPraHM30BaHHOrO MbIlUIeHUs. [103TOMYy BiajeHHE 3THUM SI3BIKOM,
MOHMMAHHUE TOYHOTO COJEpP)KaHUSI TPEIIOKEHUM U JIOTUYECKUX CBS3€H MEXAYy HUMH
pacmpocTpaHsieTCs W Ha BIIAJICHUE E€CTECTBEHHBIM S3BIKOM, UYTO BHOCUT BECOMBIH BKJIAJ B
(dhopMUpOBaHHE U Pa3BUTHE MBIILJIECHUS YEJIOBEKa B IIETIOM.

[lepBBIii dTam MaTeMaTHYECKOTO MOJACIUPOBAaHUA (MIOCTPOCHHE MaTeMaTHYecKOil
MOJIENIN), MO CYLIECTBY, SIBJIS€TCS MEPEeBOAYECKOW paboTOM, a MMEHHO NEepeBOJIOM YCIOBHS
3a/la4d Ha MareMaTthyeckui s3pik. OOydaromuecs y3HarOT, YTO MaTeMaTHUYECKUMU MOJEISIMHU
TEKCTOBBIX 3aJ]ad MOTYT CIYXHUTh BBIPQXEHHUS, YPaBHECHHs, HEPABEHCTBA W JaXKE€ CUCTEMBI
YpaBHEHMH U HEpPaBEHCTB, Yy4YaTCs CTPOUTHh MaTeMAaTUYECKHE MOJENU JIOObIX (nHaxe
HEU3BECTHBIX MM) BUJOB TEKCTOBBIX 3ajad. [[si 3TOro akTMBHO HCHOJB3YIOTCS TpaduyecKue
Mozaenu (cxembl) M TaOmunbl. [IpuOOpEeTeHHBI OMBIT MOMOTAeT YYalUMCS CHOKOWHO H
YBEPEHHO BBINOIHATH CaMblil TPYAHBIN LIAT PEIIEHUsI TEKCTOBBIX 3a7a4.

IIpu o0OydyeHun pemeHu0 TEeKCTOBBIX 3agady B 5—60 Kiaccax HCHONb3YIOTCS
apudmernueckue mTpUEMBI pemieHUs. TeKcToBble 3aJauM, pelaeMble MpU  OTpabOTKe
BBIUHCIIUTENbHBIX HaBBIKOB B 5—6 KiaccaX, pacCMaTpUBAIOTCS 3a/layd CJIENYIOIIMX BHUOB:
3a/layM Ha JIBI)KEHUE, Ha YacTH, Ha MOKYIKH, Ha paboTy M MPOU3BOAUTEILHOCTh, HA JBUKECHHE
[0 peKe, Ha TMPOIEHTHl, HAa OTHOIIEHHS M TPONOPIHH, HA Maciutad, Ha cpeaHee
apupmernueckoe. Kpome Toro, oOydaromiyecs 3HAKOMSATCA C TNpUEMaMH pelIeHHs 3aaad
nmepebopoM BO3MOXKHBIX BapHaHTOB, ydarcs paborarh ¢ uHOpMalueil, MpeaCcTaBICHHON B
¢dbopme TabIuI] UM JUarpaMm.

B KOHIIC 6 Kj1acCa, ydJalmuecsa CUCTEMATU3HUPYHOT BCC U3BCCTHBIC UM MCTO/bI PCUHICHUA
TEKCTOBBIX 3aJa4, YTOUHAIOT U PpaCHIUPAIOT CBOM IMPECACTABICHUA O MCTOAC MATEMATUUCCKOI'O
MOACIINPOBAHUSA (Ha MpuUMEPE TEKCTOBBIX 3a1a4, MaTeMaTH4IeCKOi MOJCJIBKO KOTOPEIX SABJIAIOTCA



U3Y4YEHHBIE TUIIBI YPABHEHUM).

Pa3Butre 4YHCIIOBOM JIMHMM B JaHHOM MpoTrpaMMe IMPOJAOJDKAeT (a HE IOBTOPSIET)
U3ydeHHe 4Mcell B HayaJlbHOM mikoie. B 5 kiacce m3ydaroTcsi OOBIKHOBEHHBIE M JIECATUYHBIE
npobu, a B 6 Kjacce — pallMOHAJIbHbIE 4YHclia. B 3aBepiieHue 3HaHMS JE€TEM O 4YHCIIax
CUCTEMATU3UPYIOTCS, JETH 3HAKOMATCA C UCTOPUEH Pa3BUTHSI MOHSTHUSI O YUCIIE U C METOJOM
pacuIpeHusi YUCIOBBIX MHOXKECTB. CTaBUTCS mpoOiieMa HEJOCTATOYHOCTH H3YYEHHBIX YHCET
JUIS U3MEPEHUS BEIMUUH (HallpUMep, AJIMHBI JUaroHajau KBajapara co CTOpOHOH 1).

Wzyuenne apudmernieckoro marepuana B 5016 kinaccax HAUMHACTCS CO CUCTEMAaTU3AIUH
U Pa3BUTHUS 3HAHUM O HATypaJbHBIX 4YMCIaX, MMOJIYYEHHBIX B HadalpbHOM wmikose. Ilpu stom
COBEPIICHCTBOBAHHE BBIYHUCIUTEIBHON TEXHUKH M (POPMUPOBAHHE HOBBIX TEOPETHUECKUX
3HaHUI COYETAETCS C PA3BUTHEM BBIYMCIMTEIBHON KYJIbTYphl, B YAaCTHOCTH C OOydeHHEM
MIPOCTEUIINM NPUEMAM IPUKUIKHA U OLICHKU PE3YJIbTATOB BbIUMCICHUN. V3yueHue HaTypalbHbIX
4ucell IPOAOJIKAETCS B 5 KJIACCE 3HAKOMCTBOM € HAa4aJIbHBIMU MOHATUSMH TEOPUU JEITUMOCTH.

OCoOEeHHOCTSAMU COAEPIKaHUs AETMMOCTH HAaTYpajIbHbBIX YUCEN ABISETCS TO, UTO IOHATHE
JEJINTENs] U KPaTHOIO BBOAMTCS 4epe3 IMOHATHE NENMMOCTH uuces; npu HaxoxaeHun HOJL
UCHOJb3yeTcsl MeTo/ nepedopa AenuTened MeHbliero yucna, npu Haxoxiaeaun HOK — meron
nepedopa KpaTHBIX OOJNBIIETO YHCIA; TIOHATHE <«IIPOCTBIX» W  «COCTaBHBIX» YHCEIN
paccMaTpuBaeTCs Kak HOBas KiaccH(MKalWs HATypalbHBIX 4YHCET, CBOWCTBA JEIMMOCTHU
JIOKa3bIBalOTCSl HA OCHOBE YMEHMSI JIeTel 10Ka3bIBaTh OOLINE YTBEPKIACHMsI, BBOJS 0003HAUEHNUS;
MPU3HAKKU JIEJTMMOCTH BBIBOJAATCS Ha OCHOBE MOJEIM MHOIO3HAYHOIO 4YMCIa U CBOWCTBA
JeTUMOCTH; pa3I0KEHUE Ha IPOCTble MHOXHUTEIM — 3TO €ILIe OAUH CIIOCO0 HAXOXKAECHUS
JEJINTENEH Yncaa ¥ BO3MOXKHOCTh HCIIOJIB30BaTh pasiiokeHue st HaxoxaeHus HOJ[ m HOK.
Crenenp umuciia BBOOUTCS KaK KpaTKas 3alUChb IPOU3BENEHUS OIMHAKOBBIX MHOMKUTEIICH.
Crnenyer OTMETUTh, YTO B IIpOrpaMMe Kypca MaTeMaTHKu 5- 6 kiacca yriiyOJeHHOTO YpOBHS
aKIEHT JIelaeTcsl Ha JOoKa3aTelbHylo 0a3y. Yualuecs HEe MPOCTO 3HAKOMSTCS WM BBIBOST
pa3IMyYHbIe CBOMCTBA JETUMOCTH, HO U JI0Ka3bIBAIOT HCTUHHOCTH ATUX CBOMCTB.

Jlpyroii KpynHbIi OJIOK B COJIEpKaHUU apu(PMETHUECKON TMHUU—ATO podu. M3yuenue
OOBIKHOBEHHBIX U JIECSITHUHBIX IPOOEH OTHECEHO K SKiaccy. DTo 0oJiee BEHICOKUN YPOBEHb 1O
CPaBHEHHUIO C COJIep’)KaHUEM B HauyaJbHOMW IIIKOJIE B OCBOEHUHU APOOEH, KOT1a MPOUCXOAUT
3HAKOMCTBO C OCHOBHBIMU UJIE€SIMU, TOHATUAMU TeMbI. [IoHATHE NpolLIEHTa paccMaTpUBaeTCs Kak
OJlHa cOTasl 4acTh BeMU4UHBL. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX Apo0Oei B OJIHOM
00BbEMeE MpeALIECTBYET U3YUYEHHUIO IECATUUHBIX JIpoOel, UTo 11e51eco00pa3Ho C TOUKU 3pEHHUs
JIOTHKY U3JI05KEHHsI YMCIIOBOM JIMHUM, KOT/1a paBuia JeUCTBUM C JeCATUUHBIMU APOOSIMU
MO>KHO OOOCHOBATh YK€ U3BECTHBIMU aJITOPUTMaMU BBITIOJIHEHUS IEHCTBUI C OOBIKHOBEHHBIMU
IpoOsiMu. 3HAKOMCTBO C I€CATUYHBIMU APOOSIMH PACIIUPUT BOZMOXKHOCTH /1JIs1 TOHUMaHUs
00y4aroIUMUCs MPUKIATHOTO MPUMEHEHNS HOBOW 3allUCH TPU U3YYEHUH JPYTUX IPEIMETOB U
IIPH MPAKTUYECKOM HCIONb30BaHNU. K 6 Kilaccy OTHECEH HOBBIN ATal B U3Y4EHHUH Opo0eid, rie
MIPOUCXOJIUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUS U MTpeoOpa3oBaHus ApoOeil, ocBoeHHE
HOBBIX BBIUMCIIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYMCIICHUN, B TOM YHCIIE
3HA4eHUH BBIPAKEHHM, COAEPIKAIMX U OOBIKHOBEHHBIE, U JIECATUYHbIE JPOOH, YCTaHOBIICHHE
CBsI3€l MEX/1y HUMH, pacCCMOTpEHHE PUEMOB pellieH s 3a/1a4 Ha Ipoou. B 6 kinacce yvamuecs
MIPOJOJIKAIOT paboOTy € MPOLEHTOM, KaK C MMOHITHEM MPUKJIaJHON MaTeMaTUKH, y4aTcst
BBIPaXKaTh MPOIIEHTHI YUCIIOM, a YUCJIO — B IIPOLIEHTAaX, UCIIOJIB30BaTh Pa3HbIE (POPMBI
BBIPAYKEHUS OJTHOTO U TOTO YK€ U3MEHEHUS BEJINYMHBI, CPOPMYJINPOBAHHBIE O€3 MPOLIEHTOB U C
MTOMOLUIBIO IPOLEHTOB, 3HAKOMSATCS C TIOHATUEM KOHIIEHTpAIUs pacTBOpPa, YTOUHSIOT MTpaBuiia
pelIeHns 3a/1a4 Ha IPOLEHTHI U 00IIyI0 (hOpMYITy IPOLEHTOB, PEIIAIOT COCTABHbIE 33/1a4d Ha



IIPOLIEHTHI.

ITonroroBka Kk M3y4eHHUIO PallMOHAIBHBIX YACE]I HAYUHACTCS B 5 KJIaCCe IPU PELICHUH
3ajady, re 1es1ecoo0pa3HOCTh BBEIECHUS OTPULIATENIbHBIX YMCET PACKPBIBAETCS HA IPUMEpax U3
OKPYKAIOIIEH KU3HU: PACXOL—/I0XO0/; BEIMIPHIIII— IIPOUTPHIILL; TOBBIIIEHUE — ITIOHUKEHHE
TeMIeparypsl U T. A. Micnosnb30BaHne KOOPAUMHATHOM MPSAMOi B 6 KiIacc MO3BOJISIET CO31aTh
HarJIsIHYIO ONOpY JUIsl TOHATHUS MPOTUBOIIOJIOKHBIX YUCEIl, IIPAaBUJI CPABHEHUS, CII0KEHUS U
BBIUUTAHUS PALlMOHAIBHBIX yKcesl. DopMynupoBaHUIO IOHATHSA MOAYJIA B 6 Kilacce ylensieTcs
0co00e BHUMaHHE, TaK KaK OHO JIEKHUT B OCHOBE aJITOPUTMOB CPAaBHEHHSI U aJITOPUTMOB
JEHCTBUN C OTPULIATEIBHBIMU YUCIaMHU. MOyJIb TPAKTYETCS KaK pacCTOSHUE OT Hadajla OTcueTa
710 TOYKH, 0003HayYaroIIel JaHHOE YUCII0 Ha KOOPAUHATHOM NpsAMON. AHAINU3 MOHATUS MOYJIS
IIPUBOJUT K «Pa3BETBICHHOMY» ONpeAesIeHNnI0 MoayJid. Cli0keHne palliOHAIBHBIX YHCET
BBIBOJIUTCSI HA OCHOBE CIIOJKEHUS «IOXOJ0B» U «PACXO0JI0B», @ OCTAJIBHBIE IEUCTBUS — UCXOZS
13 HEOOXOIMMOCTH COXPAHEHUS CBOMCTB JCHCTBUI C MOJIOKUTEIbHBIMU YUCIIAMH.

Ooyuaronuecs B 6 Ki1acce U3y4yaroT Bce ASHCTBUS ¢ PALlMOHATIbHBIMY YHCIAMU U Y4aTCs
UX MPUMEHATH CO BCEMHU MU3BECTHBIMU YHCIIAMU: LIEJIBIMH, IPOOSMU, TECATUUHBIMU IPOOSIMHU.
N3ydeHnue panioHanbHBIX YHCEN HA 3TOM HE 3aKOHUUTCS, a OyJIeT MPOAOIKEHO B Kypce anreOpbl
7 KJ1acca, 4TO CTAHET CIAEAYIOIUM IIPOXO0JOM BCEX NPUHIUIINAIBHBIX BOIIPOCOB, TEM CAMbBIM
paszeneHue TpyIHOCTe obierdaer BOCIpUaTHE MaTepraa, a paclpeieIeHue BO BpeMEHU
CIOCOOCTBYET MPOYHOCTH MIPUOOPETAEMBIX HABBIKOB.

B paGoueii mporpamme mo MaTeMaTuke S- 6 KIaccoB yIriayOJIEHHOTO YPOBHS
IPEeSyCMOTPEHO (POPMUPOBAHUE MPOIEAEBTUUYECKUX alredpandeckux npejacrasieHui. C
OyKBEHHBIMU 0003HAYEHUSIMU BEJIMYMH JETH 3HAKOMSATCS YK€ B HaualbHOM 1Kose. bykBa kak
CHUMBOJI HEKOTOPOT'O YHMCJIa B 3aBUCUMOCTH OT MAaTEMaTUYECKOI0 KOHTEKCTA BBOAUTCS
nocreneHHo. B 5—6 kiaccax OyKBEHHas CUMBOJIMKA HIMPOKO UCIIOJIB3YETCS IIPEXkKIE BCETO IS
3anucy oOLMX YTBEPKACHUN U TPEUI0KEHUH, (POpMYJI, B YaCTHOCTH ISl BBIYMCIICHUS
reOMETPUUYECKUX BEJIIMYUH, B KAUECTBE «3aMEeCTUTEN» yKciia. Takoe noHMMaHue OYKBBI B
MaTEeMaTHYECKOM SI3bIKE TIO3BOJISIET yYaIllUMCS IPOBOJAUTDH JIOTHYECKOE JOKA3aTEIbCTBO CBOWCTB
U TIPU3HAKOB JICIMMOCTH, CBOMCTB Iporniopuuii 1 ap. Vcrnonb3oBaHre OYKBEHHBIX 0003HAaYSHUH
MO3BOJISIET TAKXkKeE CTABUTh BOIPOC O MOCTPOCHUU (POPMYIT 3aBUCUMOCTH MEXKAY BETUUNHAMH.
3aBUCHUMOCTH 33/1al0TCSl AHATUTUYECKUM, TAOJIMYHBIM U TpapUUECcKUM CIiocobaMu, 1eTH
TPEHUPYIOTCS B IIEPEX0/ie OT OHOM (HOPMBI 3aJaHNs 3aBUCUMOCTH K JIpyroil. Cucremarnyeckas
paboTa ¢ KOHKPETHBIMU 3aBUCUMOCTSIMU IPUBOJUT YYaLIUXCS K OCO3HAHUIO 11€J1eCO00pa3HOCTH
BBeJICHUS 001Iero MOoHATUS QyHKIMU. TakuM o0pa3om, OHU 3(PPEKTUBHO TOTOBATCS K U3YUEHUIO
CHCTEMaTUYECKOI0 Kypca anreOpsl B CTapIINX Kilaccax.

CaMoe ceppe3HOE BHUMAaHHE yIeIseTCs B 5—6 Kilaccax pa3BUTHUIO JJOTMYECKOH JIMHUH.
OTIMUNTENBHON YepPTOM TaHHOM MPOrpaMMBbl SIBISETCS TO, UTO JJIOTUYECKUI MaTepHral
pacrioyiaraercsi He OTAeIbHBIM OJIOKOM, a BBOJUTCS MOPIMOHHO, Yallle BCEro Ha
HeMaTeMaTHYecKoM MatepHaie. Takum o0pa3oM, JIOTUKO-SI3bIKOBas JINHUS pa3BEPThIBACTCS B
LIEMIOYKY B3aUMOCBSI3aHHBIX BOIIPOCOB: MAaTEMATUYECKUH S3bIK — BBICKA3bIBAaHUS —
JI0Ka3aTeNbCTBO — METOABI 10Ka3aTeNbCTBA—ONPEEICHUSI—PaBHOCUIBHBIE TPEUI0KEHUS—
OTpHIIaHuEe— JIOTUYECKOE Cie/icTBUE — TeopeMa. [Ipu 3ToM HOBbIE JIOTHYEeCKUE MOHATUS U
OTHOIICHHUS B HayaJie BHIMOIHIIOT CAMOCTOATEIbHYIO POJIb KaK OOBEKTHI U3yUEHUSs, a 3aTEM
MOTYMHEHHYIO, CITyeOHYI0 POJIb NPH PEIICHUH 33j1a4y B CBSI3U C PACCMOTPEHUEM YUCTO
MaTEMaTHYECKUX BOIPOCOB.

B kypce maremaTuku 5- 6 Ki1accoB yriryOJIEHHOTO YPOBHS IIpe/icTaBiIeHa HarJIsIHas
reoMeTpHsl, HalpaBJIeHHAs Ha Pa3BUTHE OOPAa3HOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO



BOOOpaXeHUs1, U300pa3UTENIbHBIX YMEHUN. DTO BaKHBIN ATAIl B U3yYCHUN T€OMETPUHU, KOTOPBIH
OCYIIECTBISETCSA HA HATJIAHO-TIPAaKTUYECKOM YPOBHE, ONUPAETCS Ha HArJIsIHO-00pa3Hoe
MblLLIEHHE o0yuaromuxcs. boipias pojb OTBOIUTCS MIPAKTUYECKON AEATEIILHOCTH, ONBITY,
AKCIIEPUMEHTY, MOACTUPOBaHNI0. O0yJaromuecs 3HAKOMSITCS ¢ TCOMETPUUECKUMU (PUTYpaMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(PUIYypaLUsiIMH, y4aTcsl U300paxarh UX Ha
HEJIMHOBAHHOM M KJIETYaTOi Oymare, paccMaTpUBalOT UX MpocTelime cBoiicTBa. B mporecce
M3yUYeHUs HATrJISAHON reOMETPUH 3HAHUSA, TTOTyYEeHHbIE 00YYalOIMMHUCS B HAUAIbHOM LIKOJIE,
CHCTEMAaTU3UPYIOTCS M PACIIUPAIOTCS, a UCCIIE0BAaHUE CBOMCTB T€OMETPUUECKUX (PUTYD
IpoJoJKaeTcs B 5—6 Kilaccax: ydaluecs: OTKpPBIBAtOT /1715 ce0sl pa3IMuHble CBOICTBA
TPEYroJIbHUKA U NPSIMOYTOJIbHUKA, apajlIeIorpaMMa M Tpareluu, OKPY>KHOCTH M Kpyra U Jp.
[Tpu 3TOM paccMaTpuBalOTCS HE TOJIBKO IUIOCKUE, HO U TIPOCTPAHCTBEHHBIE (pUTypHI — 1Iap,
cdepa, TWIMHIP, KOHYC, TUPAMH1a, MHOTOTPAHHUKH.

B 6 knacce yuammecs npuoOpeTaroT 060jiee CUCTEMHBIN OIBIT MOCTPOSHUH C TTOMOIIBIO
LHUPKYJIs M JIMHEHKH, MCIOJNB3YIOT TE€OMETPUUYECKHE IOCTPOSHMs JUIsl JI0Ka3aTelIbCTBa
YTBEP)KICHUN U Ul BBIIOJIHEHUs MpeoOpa3oBaHuil (Uryp Ha IUIOCKOCTH (IIOBOPOTA, OCEBOW U
LEHTPAIbHOW CUMMETpPUH, MapajuleibHOro nepeHoca). OHM 3HAKOMATCS C MHOTOTPaHHUKaMH,
CKJIEMBAIOT M3 Pa3BEPTOK UX MOJIENHU, MPHOOPETAIOT OIBIT MOCTPOCHUS MPOCTEHIINX CeUeHUH
Ky0a M MpOeKInii MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYD.

Bce 310 00ecnieunBaeT KaueCTBEHHYIO MOJIOTOBKY K M3yYEHHUIO CUCTEMHOI'O Kypca
reoMeTpuu B 79 kiaccax.

OcHOBYy Kypca  MaTeMaTUKHS-6KIaccoB  yriyOJEHHOIO  YPOBHSI ~ COCTaBJISIOT
TPaJULMOHHBIE JJIS MIKOJIBHOTO Kypca MaTeMaTHKH COAEp)KaTeJbHO-METOAMYECKUE JIMHUM.
OnHako MHbIE IPUHIUIBI IOCTPOEHUS MPOTrPAMMBbl, HOBbIE AMJAKTUYECKUE U TEXHOJOTHYECKUE
MOJIXO/bI MO3BOJISIOT BKJIIOYUTH B COAEP)KaHUE IMPOTrpaMMbl HOBBIE TEMbI M Pa3Jielibl, NPUAATh
nporeccy o0y4deHus: OOJbIIyI0 TIIyOMHY M INPUBECTH €r0 B COOTBETCTBHE C HOBBIMHU LEJISAMU U
3aj1auaMu 0oopazoBaHusi, ycranoBieHHbIMU OT'OC.

OO0ume MOAX0bI K OPraHU3ALMH AeSITeJIbHOCTH 00y4al0UXCs

OOpazoBaTenbHbI TpOIeCC Ha YIIIyOJIEHHOM YpPOBHE H3Y4YEHHs] Kypca MaTeMaTUKH
CTPOMTCSI Ha OCHOBE JMJAKTUYECKOM CHCTEMbI JESTEJIbHOCTHOIO METOJAa, pealu3yrolen
CHCTEMHO-/IEATEIbHOCTHBIA TO/AX0J], TJie B KauecTBE TeopeTHueckoil 0a3bl BbIOpaHa oOras
teopust nestensHOCcTH (O. C.AHHUCUMOB). YPOKH ONUPAIOTCA Ha JUJAKTHYECKHE MPHHLIUIBI
(Oessmenvrocmu,  ncuxonocuyeckol  KOMGOpPmMHOCMU,  HENPepLIBHOCMU,  MUHUMAKCA,
8apUAMUBHOCMU, YETOCMHOCMU, MEop4Yecmea) WM TEXHOJIOTUIO JAEATEIbHOCTHOTO MeToJa
oOy4eHwus.

OOyueHue BenmeTcs Ha BBHICOKOM YpPOBHE TPYIHOCTH, TO €CTh B 30HE OJMXKaMIiero
PasBUTHUA Hauboiee IIOATOTOBJICHHBIX }IeTeﬁ, HO IIpH 00s13aTeIBbHOM YUE€TC MHIAWBUAYAJIbHBIX
0COOEHHOCTEH M BO3MOXKHOCTEH neTei, (OPMUPOBAHUHN y KaXIOro peOCHKa MO3HABATEIHHOU
MOTHUBAIMHU, BEPLI B ce6${, B CBOM CHJIBI. BMecTe ¢ TeM BBICOKHH YPOBCHBb ITOAa4Yu MaTcpurajia
paccMmaTrpuBaeTcsl He Kak 00si3aTesibHOe TpeOOoBaHUE, a KaK MPEIOKEHHE, KaK 803MONCHOCHb
JOCTHXKEHHS ycIiexa, MPeloCTaBlIeHHasT KaXI0OMy peOeHKY U MoOykaaromias ero K JeHCTBHIO.
[ToaToMy yuHTenbs JOMHKEH 3aMETHTh M TMOJAEpXkaTh JI000H, MyCTh Jake CaMblii MalleHbKHIA
ycrex peOeHKa — ero akTUBHOCTH, BKJIIOYEHHOCTh B MPOIECC MOUCKA PEUICHHS, €r0 BEpHOE
CYXJ€HHE WJIH MPOCTO MONBITKY BbIIBUHYTh COOCTBEHHYIO TUIIOTE3Y.

PaGota Ha BBICOKOM ypOBHE TPYIHOCTH 0053aTEIHHO JIOJDKHA COYETAThCS C CO3/IaHUEM B
Kiacce aTMoc(hepsl JOBEpUs, YBAKECHHs, T00POKETaTeTbHOCTH, MTO3BOJISIIOIICH TOBEPUTH B CBOU



CHJIBI M TIO-HACTOAIIEMY «PACKPBIThCS» KaXIOMY YUeHHKY. B mpoTuBHOM ciiyuae oOyuyeHHE
NOTCPACT IJIA pe6eHKa JIMYHOCTHBIN CMBICJI, U IIKOJIa HE CMOXKCT BBIIIOJIHUTH CBOCH TJIaBHOU
MHUCCUH — IIOMOYb €MY JOCTUTHYTb CBOCTO MHAUBHUAYAJIbHOI'O MaAKCHUMYyMa.

OO0pazoBaTeNbHBIN MPOoIecC P YIIAYyOJICHHOM YPOBHE U3YYCHUS MATEMATHKU CTPOUTCS
C UCTIOJIb30BAaHUEM TEXHOJIOTHH JIEATEILHOCTHOTO METOa O0YYEeHHUs. DTO TIO3BOJISIET BOBJIECKATh
JIeTell B MaTeMaTHUYECKYH esTeIbHOCTh 10 PEHICHHIO 3aJad MOBBIIICHHOW TPYIHOCTH H
JI0Ka3aTeIbCTBO CBOMCTB W YTBEP)KICHUMW, Pa3BUBATh WX MBIIUICHHE, KOMMYHHUKATHBHBIC |
TBOPYECKHE CIIOCOOHOCTH, (POPMHUPOBATH Yy HUX CUCTEMHBIH OIBIT CAMOCTOSTEIBHBIX OTKPBITHI
" PCIICHUA HCCTAHAAPTHBIX 3a]a4, BOCIIUTBIBATH IMYHOCTHBIC Ka4CCTBA, TIOMOT'alOIINEC B YYCHHUU
U B XU3HU (Bepa B ceOs, aKTUBHOCTb, CAMOCTOSITEILHOCTD, IIEJIEYCTPEMIICHHOCTh U YMCHHE
yUUTBCSA B TenoM). TakuM oOpa3om, CO3Mar0TCS HEOOXOAWMBIC YCIOBUS I JAOCTHIKCHHS
IOKOJIbBHUKAaMU BBICOKOI'O YPOBHSA HC TOJIBKO HNPCIMCTHBIX 3HAHUU 110 MaTEMaTHUKEC, HO H
METAINpPEIMETHBIX U JINYHOCTHBIX PE3yJIbTaTOB 0OPa30BAHMS.

MECTO INPEJJMETA B YYEBHOM IIJIAHE
CornacHo yueOHOMY IUIaHy B 5—6 KilaccaX M3y4aeTcsi WHTEIPUPOBAHHBIN INpeaMeET

«MareMaTiKay, KOTOPBIA BKJIIOYAET apu(PMETHUeCKUi MaTepual M HaTJSJAHYI0 T€OMETPHIO, a
TaKXKe IMPOMNEJIEBTUUYCCKAE CBEICHHS M3 anreOphl, SJE€MEHTHI JIOTUKA M Hadajla OINUCATeIbHON
CTaTUCTHUKH.

VY4eOHblii TUIaH Ha YrIIyOJIEHHOE H3yuyeHHE MaTeMaTHKu B 5—6 Kiaccax OTBOIUT 6
y4eOHBIX YacOB B HEJAENI0 B TEUYEHHE KaXJIOro roja oOydeHus, Bcero He mMeHee 408 y4ueOHBIX
yacoB. M3 yactu, ¢opmupyemoii ydacTHHMKaMH 0Opa3oBaTelbHBIX OTHOIIEHUH BbaeneHo 1,5
yaca B HeJelo 11 5 kiacca 1 1 gac g 6 kimacca. Mroro: 5 knace 3a roa- 221 gac, 6 knacc-204
yaca. Bcero 425 gacos.

COJIEPKXAHUE OBYUEHUSA

(KypCUBOM OMMeEUeHO cooepiicaniie, 3a cuem Komopo2o yenyonsiemcs 6azo8blil Kypc
mMamemamuxu)
5 KJIACC

HartypajbHble 4yncjIa 1 HYJIb

Harypanbnoe umcno. Psng HatypanpHbix ymcen. Yucno 0. M3o00pakeHne HaTypabHBIX
YHCeJl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOH.

[lo3unmonHas cucrema cuucieHusa. PuMmckas Hymepanusi Kak NPUMEDP HEMO3UIMOHHOU
CHUCTEMBI CUHCIIeHUs. [lecaiTuYHas cucTeMa CUMCIICHHUS.

CpaBHEeHHUE HATypaJIbHBIX YHCET, CPABHEHUE HATYPAIbHBIX YUCEN C HYIEM.

Crioco6b! cpaBHeHus1. OKpyTiIeHNnEe HATYpAJIbHBIX YHCEI.

CrnoxeHue HaTypalbHBIX YHCEN, CBOWCTBO HYJsS IPU CIOXEHUM. BbluMTaHue Kak
neiicTBue, oOpaTHOE CIOXKEHHIO. Y MHOKEHUE HATypalbHBIX YMCENl, CBOMCTBA HYJS U €IUHUIIBI
npu yMHOXXeHuU. JleneHue Kak naelcTBue, oOpaTHOE yMHOXeHHIO. KOMIOHEHTHl eHCTBUM,
cBs3b Mexxay HUMHU. [IpoBepka pesynbrara apudmernueckoro aeiictus. [lepemecturensHoe u
coueTaTesbHOE CBOWCTBA (3aKOHBI) CIOXEHUS UM YMHOXXEHHsSI, paclpeiesIuTeIbHOE CBOICTBO
(3aKOH) YMHOKEHHSL.

Hcnons3zoBanne OykB 17151 0003HAUCHUSI HEM3BECTHOT'O KOMITOHEHTA 1 3aIHCH CBOMCTB
apupMeTUIECKUX JEHCTBUM.

Jlenutenu v KpaTHbIE YKCIIA, PA3JIOKEHNE Ha MHOXKUTENU. [IpocThie U cocTaBHBIE YnCa.
[Tpusnaku genumoctu Ha2,5,10,3,9. [lpuznaxu derumocmu



Ha 100, nal000 u m.o., na4,25,8, 125, na 11. JleneHue ¢ 0CTaTKOM.

JonoinumenvHvle ceoticmea YMHOJCeHUs U Oelenus. Jlokazamenbcmeo NpusHaKa Oeaumocmu
npousgedenust. J{okazamenbcmeo NPUHAKA OeIUMOCHU CYyMMbL U pa3HoCmu. J{okazamenibcmeo
CBOUCME YMHONCEHUS U Oe/leHUsL.

CreneHb C HATypaldbHBIM I[IOKa3aTeleM. 3aluCh YWCIAa B BHJAEC CYMMBI Pa3psIHBIX

cinaraeMmblX. Hcnonvzosanue cmenenu npu Haxodcoenuu HOJH u HOK uyucen ¢ nomowwio
PA30IACEHUS YUCIA HA NPOCble MHONCUMETU.

UucnoBoe BbIpakeHHE. DBblUuMCICHHME 3HAYEHUN YHUCIIOBBIX BBIPAXKEHUN, IOPSAIOK
BBITIOJIHEHUST  JielicTBUil.  Mcmonbp30BaHWe TMpU  BBIYMUCICHUAX  NEPEMECTHTENIBHOTO U
COYETaTEILHOTO CBOMCTB (3aKOHOB) CJIOKEHHUS U YMHOKEHHUS, PacCIpeleMTeIbHOTO CBOMCTBA
YMHOKEHHSL.

JApodu

[IpencraBnenue o ApoOu Kak crocode 3anmucu 4yacTu BenruuruHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBuibHbBIE U HempaBWIbHBIE ApoOu. CMemanHas Jpoob, MpeAcTaBlIeHUue CMEIIaHHON Apodu B
BHJIC HENPABWIBLHOW JpOOM W BBIACICHUE IIEJION YacTH 4YHClIa W3 HEMPaBHILHOW IpOoOH.
N3o0paxenue npoOeit TOUKaMu Ha YUCIOBOH MpsiMoii. OCHOBHOE CBOMCTBO poOu. CokpamieHue
npobeit. [IpuBenenue npodbu k HoBoMy 3HaMeHarento. CpaBHeHue apoobeit. Cpasnenue opobeii ¢
NOMOWbIO «NEPEKPECMHO20 NPABULAY. «Xumpble» Npuémbl.

CrnoxeHue ¥ BBIYMTAHHE JPOOCH. YMHOXKEHUE M JelieHHe ApoOeil, B3auMHO- 0OpaTHBIC
npobu. HaxoxkeHne JacTy Mesioro M IeNIOro M0 ero 4actu. Haxoowoenue 3uauenus OpooHo20
BbIPAICEHUS. C NOMOUBIO NEPEX0OA K HAMYPALIbHBIM YUCTIAM.

JlecsatuuHas 3anmuch JpobOeid. [IpeacraBieHne AeCATUYHOW IpoOU B BHUIE OOBIKHOBEHHOM.
N300pakeHre NECITUYHBIX JIPOOCH TOYKaMU Ha YUCIOBOW MpsiMoi. CpaBHEHHE IECSITHUYHBIX
Ipo0eit.

Apudmernueckue 1eHCTBUS € IECATUUHBIMU APOOSMU. Bbi600 npasuna ciodxcenus u
BLIUUMAHUSL OeCAMUUHBIX OPOOEL, UCNONIL3YSL NPABGUILO CTLONCEHUS U BLIYUMAHUSL CMEULAHHBLX
opobeli. Bv16o0 npasuna ymHodiceHus u deneHus oecamuynvlx opoobetl na 10, 100, 1000,
UCNONBL3YSL NPABULO YMHONCEHUS U OCeHUsL 0ObIKHOBEHHOU OpoOU HA HAMYPATLHOE YUCIIO.
Bv1600 npasuna ymHodcenus oecimuunvlx Opooetl, UCNONIb3YSL NPAGUILO YMHONCEHUSL CMEUAHHBIX
Opobeli. Bv1goo npasuna oenenus 0ecamuinbix 0pobdell Ha HamypaibHoe YUCIO0, UCHOIb3Y5
npasuio OelleHust CMewanHou 0poou Ha HamypaibHoe Yucio. Beieoo npasuna denenus
decamuunblx Opoobeti, UCNOIb3Ys OCHOBHOE c80UcmE0 0pobu. OKPYTIICHUE IECATUUHBIX TPOOCi.

Pelnenue TekCTOBBIX 33124

Pemenne TekcToBBIX 3amau apudmMeTrudeckuMm crmocobom. PerieHue mormveckux 3aad.
Pemenue 3amay nmepebopoM BceX BO3ZMOXKHBIX BapHaHTOB. Vcmonp30BaHUE MpU pEUICHUH 3a/1a4
TAOJIHUIL U CXEM.

Pemenwue 3amay, coepikamux 3aBUCKIMOCTH, CBS3BIBAIOIIME BETUIHHBI: CKOPOCTh, BpEMS,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTD. EIMHUIIBI I3MEpEHHUS: MacChl, 00bEMa, IICHHI,
paccTOsSTHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXY CIMHAIIAMU U3MEPCHHS KKI0H BEITMIMHBI.

Pemenvie oCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHre qaHHBIX B BUAE TAONUII, CTOIOYATHIX TUATPAMM.

Mamemamuueckue moodenu. Ilepegoo yciosus 3a0a4u Ha MAMemMamuyecKull s13vix.
Ilocmpoenue modenu 6 ude K8aOPAMHO20 YPAGHEHUs, NPEOCMABILEHHO20 NPOU3BeOeHUeM
(nponedesmuxa pewenus 3a0au ¢ nomowbio Keadpamuo2o ypaerenus. Ilocmpoenue mooenu ¢



nepemenHuiMU (nponedesmuxa cucmem ypasnenuil). Ilocmpoenue mooenu 6 uoe 08yx
VpasHeHull ¢ 08yMs nepemMeHHbIMU (Nponedeemura cucmem ypasHenuil). Paboma c
Mamemamuyeckumu mooensimu. Memoo npo6 u owubok. Memoo nepebopa. Memoo 6ecos.
Ilocmpoenue obwezo aneopumma pewtenus 3a0ay MemoooM MamemMamuyecKo2o
MOOENUPOBAHUSL.

A3viku nocuka.

Buvickazvieanus. Beeoenue nonamuii «memay u «pemay. Oowue ymeepocoenusi. Beeoenus
8U0a ymeepaIicOeHUsl, NoHAmue Konmpnpumepa. Beeoenue uoa ymeeporcoenuss, 0okazamenbcmeo
ucmuHHocmu  memooom  nepebopa.  Ymeepocoenus o  cywecmeosanuu.  Cnocooul
ookazamenbcmea o0Owux ymeepicoeHuu. Beedenue o6o3navenui. Jlokazamenbcmeo u
onpogepoicerIe 8blCKA3bIBAHUL PA3HO20 8UOA (YACMHBIX, 00WuX, 0 cywecmeoganuu). Ilpobrema
00KA3amenbcmea 0ouge2o ymeepicoeHus: Ha OeCKOHeUHOM MHOJMCECmEe.

Harasigaasi reomeTpust

Harnsannelie npeacraBineHus o purypax Ha MJIOCKOCTU: TOYKA, psMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsamMoii, ocTpelii, TYIIOH U pa3BEPHYTHII
YTJIBL

JlinHa  oTpe3ka, METpPUYECKHME €IUHULIBl JIuHbl. /JlnuHa JIoMaHOW, mEepUMETp
MHOTI'OYIrOJIbHUKA. MI3MepeHne u nocTpoeHue yriioB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsinaele npencraBieHus o purypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, IPSMOYTOJIbHUK,
KBaJpaT, TPEYTOJILHUK, O PaBEHCTBE (UTYD.

N300paxkenue ¢puryp, B ToM yucie Ha kierdaroil Oymare. Iloctpoenue konpurypamuii u3
qacTel MpsiMoi, OKPY>KHOCTH Ha HEJIMHOBaHHOM U KjeTyaToil Oymare.
Hcnonp30BaHnEe CBOMCTB CTOPOH U YIJIOB NPSMOYTOJIbHUKA, KBaJpaTa.

[Tnomaap NpsIMOYroJbHUKAa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX M3 MPSAMOYTOJbHUKOB, B
TOM uHcie Guryp, n300pakEHHBIX Ha KileTdaTol Oymare. EAMHUIBI H3MEpeHUs MII0LIa u.

Harnagnele mpeacraBieHuss O  NMPOCTPAHCTBEHHBIX — (UIypax:  IPSIMOYTOJIbHBII
napajuienenunesn, KyO0, MHOTOrpaHHUKH. M300pakeHne MpoCTEeHIIUX MHOTOTPaHHHKOB.
Pa3Béprkn kyba u mnapamnenenunena. Co3naHue Mojeled MHOTOTpaHHMKOB (M3 Oymard,
MIPOBOJIOKH, TUIACTWJIMHA U APYTrux marepuasioB). O0BEM NMpSMOYroJbHOrO Mapajesienumnesa,
Kky0a. Ennnunbl usmepenus oobéma.

6 KJIACC
HarypajibHble yncia

Apudmernueckue AEWCTBHUA C MHOTO3HAYHBIMU HATypalbHBIMU uucIaMHU. YuUCIIOBbIE
BBIP@)KEHUS, MOPAJOK JEHCTBU, MCMOIb30BaHUE CKOOOK. Vcmosp3oBaHUE NpU BBIYUCIECHUIX
NIEPEMECTUTENIBHOTO U COYETATEIBHOIO CBOMCTB CIOKEHUS U YMHOKEHUS, PaclpeaeIuTENbHOIO
cBoiicTBa yMHOeHUsA. OKpYIJIEHUE HATYPAIbHBIX YUCEI.

Jlenutenu W KpaTHbIE yucla, HAHOONBIIMKA OOIIMI [enuTeNlb M HauMeHbIlee oolliee
KpaTHoeE. J[eTMMOCTh CyMMBI M TPOU3BEACHHUS. JleIeHNE C OCTaTKOM.

HOS‘I/H/;UOHHble cucmemnsl CHUCTIEHUA. ﬂGOuHHG}Z cucmema CHUcCjieHUA. Hepeeod 0eCcaAmuUYHoOU
3anucu ducei 6 C)BOullHyiO u 06pamH0.

JApodn
OObIKHOBEHHAs JIpo0b, OCHOBHOE CBOWMCTBO IpobOH, cokpaiueHue apobeil. CpaBHeHUE M

YnopsAsaA04YnBaHUC ﬂp06eﬁ. Pemenne 3agay Ha HaXO0XKIEHHE YaCTH OT LIEIOr0 M IEJIOro II0 €ro
qacTu. I[pO6HOC YUCJIO KaK pe3yyibTaT HCJICHUA. Hpe,[[CTaBJ'IeHI/Ie JECATUUHOMI IlpOGI/I B BUIC



OOBIKHOBEHHOM JpoOM M BO3MOXHOCTb IIPE/ACTaBICHUS OOBIKHOBEHHOH JpoOM B BHUJC
necaTuyHol. JlecsTuuHble ApoOM M MeTpHueckas cucremMa mep. ApupMeTHuyecKue IEHCTBHS U
YHCIOBBIE BEIPAXKEHUS C OOBIKHOBEHHBIMU H JICCATUYHBIMH JPOOSIMHU.

Otnomrenue. [lenenue B JaHHOM oTHOIIeHHH. Macimta0, nponopuus. [Ipumenenne
IPONOPLMHA Npu perieHuu 3a1ad. Ocnogroe ceoticmeo nponopyuu. Haxox1eHrue Hen3BeCTHOIO
yiieHa nponopuuu. Ceoticmea u npeobpazosanue nponopyuu. Cnocobwl npeobpazosanus
nponopyuil. 3agucumocmu mexcoy eerudunamu. Ilpamas u oopamuas nponopyuUoHaILHOCMb.
Aneopumm onpedenenus suda 3agucumocmu. Ilponopyuonanvroe oerenue. Crodicrnoe
NPONOPYUOHATbHOE OelleHUe.

Ilepexoo k namypanvhvim yuciam. Mcnonvzoeanue ceoticme apugpmemuyeckux
oeticmeutl. IIpeobpazosanue uuciosvlx OpoOHBIX Bbipadicerull. Bvisoo gpopmynsl cpedneii
ckopocmu uepes cpeonee apugpmemuueckoe. Cpennee apudmeTnyeckoe.

[Tonstue npouenra. Boruncinenue npoueHTa OT BEIMYMHBI U BEIMUYUHBI 110 €€ IPOLEHTY.
BrlpakeHne TpOIEHTOB NECATHYHBIMHU JApoOsimMu. Pemienne 3agad Ha MpOLEHTHL. BeipakeHue
OTHOIIECHUS BEIMYMH B MpoLeHTax. [Ipocmoii npoyenmuwviii pocm. I[locmpoenue gopmynsi
npocmozo npoyenmuoco pocma. Cnoxcuviti npoyenmuwlii. pocm. Ilocmpoenue gopmynvl
CIIOACHO20 npoYenmHo2o pocma. Pewenue 3a0au na npoyenmuol, UChONIL3YA HOPMYNY NpOYeHma.
ITosi0:xuTeIbHBIE M OTPHIIATE/IBHBIC YHCIA

[TonoxurenpHple u  oTpuuaTenbHble yucna. Llempie uywcia. Moayne  uywmcia,
reoMeTpuyecKas HHTeprnpeTanus Moayis uucia. M3o0paxeHue uucen Ha KOOpAMHATHOU
npsimoii. UYwucnoBeie mnpomexyTrku. CpaBHeHume umcen. Apudmernueckue JEHCTBHS C
MIOJIOKUTEIbHBIMU M OTPULATEIbHBIMH UUCIAMU. Aneebpauueckas cymma. Onpedenenue
8bLIYUMAHUSA, UCNONb3YS AN2eOPaAUYecKylo cymMmy. Bvigoo npasuna ymHodceHus ducen ¢ pasHvlmu
3Hakamu. Buvleod npasuna oOenenus, ucnonwv3dys onpedenenue oeaumocmu. Bwisoo npasuna
PACKpbImus. CKOOOK, UCNONb3YA NPABUNA NPUOABNIEHUS CYMMbL K YUCTY U BbIYUMAHUS CYMMbL U3
yucna. Hcnonvzosanue pacnpeoerumenbHo20 — C80UCmMea npu  GOpMyIuposke  npasuia
PACKpulmust CKOOOK € YUCTIO8bIM MHONACUNENEM.

[IpsimoyronbHasi cuctemMa KOOpJAUMHAT Ha miockocTtd. KoopamHaTel TOYKM Ha IMJIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek u pUryp Ha KOOpAUHATHOM MIIOCKOCTH.

BykBeHHBbIe BbIPaKeHUS

[Tpumenenune OyKB Ui 3allMCH MaTEMaTUYECKUX BBIpaK€HHH W mpezsiokeHuil. CoiicTBa
apudmernueckux nerctBuil. Packpoitie cko6ok. Koadduunent. IlogoOHbIe cnaraemsie.

BykBeHHbIE BBIpa)KEHUSI M YHMCIIOBBIE MOJCTAHOBKHU. ByKBEHHbIE PaBEHCTBA, HaXO0XKJIEHUE
HEU3BECTHOTO KOMIIOHEHTA. VpasHnenue «kaxk npeonodcenue ¢ OOHOU UMY HECKOAbKUMU
nepemennvimu. Kopens ypasnenus. Mnoowcecmso kopHetl.

OcHogHble MemoObl peuleHuss YpPAasHeHuil: Memoo npod u owubox, memoo nepebopa,
PpasHocuibHble npeobpazosanus. Perienne ypaBHeHui. Perienue 3a1a4 METO0M YpaBHEHUH.

KoopanHaTHast I0CKOCTh. @YHKYUOHATbHASA 3A6UCUMOCTIb GETUHUH.

®opmyniel, (GopMylbl TIepUMETpa W IUIOINAAM TNPSMOYTOJbHHUKA, KBajpaTa, 00bEMa
napajiesienumneaa u Kyoa.
Pemenue TekcTOBBIX 32124

Perienne TekCTOBBIX 3a7ay apuU(PMETHUYCCKUM CIIOCOOOM. PelieHue JIOTMYecKux 3ajad.
Penienue 3a1a4 nepebOpoM BCeX BO3MOKHBIX BAPUAHTOB.

Perrenue 3amad, comepskalinx 3aBUCUMOCTH, CBS3BIBAIOIINX BEJIHMYUHBI: CKOPOCTh, BPEMH,
paccTosiHUe, IIeHa, KOJHYECTBO, CTOMMOCTH, MPOU3BOAMTEIBHOCTh, BpeMs, O00BEM pabOTHI.



EnuHULBI M3MEpeHus: MacChl, CTOMMOCTH, PACCTOSHUSA, BPEMEHHU, CKOpOCTH. CBs3b MEXKIY
eAMHHUIIAMH U3MEPEHUS KAXKI0H BEIIMYNHBI.

Pemenne 3amauy, CBS3aHHBIX C OTHOIICHHWEM, MPOMOPIMOHATHLHOCTHIO  BEIWYHH,
MPOIIEHTaMH; PEIICHHE OCHOBHBIX 33]1a4 Ha APOOU U TPOIICHTEHI.

OneHka U MPUKHIIKA, OKpyIJIeHHe pesynbrara. CocTaBieHHe OYKBEHHBIX BBIPAKCHHHA TI0
YCIIOBHIO 33]1a4H.

[IpencraBieHre NaHHBIX C MOMOIIBI0 TaOnwm u jauarpamMm. CTojOuaThie JUArpamMMbl:
YTEHUE U TIOCTpoeHue. UTeHHe KPYroBbIX IUArPaMM.
A3viku nozuka

Ionamue ompuyanusa. Ilpomugopeuue. Ompuyanue oowux evickasvieanui. Ompuyanue

gvickazvianull o cywecmeosanuu. Cnocobvl bipasdicenus Ompuyanus 0OuWuUx 8blCKA3bIBAHUL U
BbICKA3BIBAHULL O CYUJECMBOBAHUU 8 €CNEeCMBEHHOM SI3bIKE.
Ilepemennas. Bvipasicenus c nepemennvimu. Ilpeonoscenus ¢ nepemennvimu. Ilepemennas u
keanmopwl. Ompuyanue ymseepicoenuti ¢ keaumopamu. Ilonamue no2uyeckoeo ciedosanus.
Ompuyanue cnedosanus. Obpamuoe ymeepocoenue. Credosanue u pagHOCUILHOCHTb.
Credosanue u ceoticmea npeomemos.
Harasigaasi reomeTpust

Harnsmaeie npencraBieHus o purypax Ha MIIOCKOCTH: TOYKA, MPsSMasi, OTPE30K, Iy, Yo,
JIOMaHasi, MHOTOYTOJIbHHK, YEeTBIPEXYTOIBHUK, TPEYTOIbHUK, OKPY)KHOCTh, KPYT.

B3anMHOe pacnonokeHwe JBYX MNpPAMBIX Ha IUIOCKOCTH, NapajljlebHbIE IpsMBIE,
NEPIEeHIUKYIIApHbIE MpsiMble. M3MepeHue paccTOsIHUM: MEXIy IBYMs TOYKaMH, OT TOYKU [0
IIPSAMOM, JIJIMHA MapIlIpyTa Ha KBaPaTHOU CETKeE.

N3mepenne M moCTpoeHue YIVIOB € IOMOLIBIO TpaHCHOpTHpa. Buasl TpeyrojJbHHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIM, TYNOYTOJbHBINA, pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUHU.
YeTbIpEXYroabHUK, IPUMEPBI YETBIPEXYTOIbHUKOB. IIpsIMOYTroNbHUK, KBagpaT: UCIIOJIb30BAHHE
CBOICTB CTOpPOH, yIJoOB, AuaroHanei. M3o0paxkeHue reomeTpuueckux (Guryp Ha HeJIMHOBaHHOMN
OyMmare c HCIOJNb30BAaHUEM LMPKYIs, JUHEHKH, yrojbHUKa, TpaHcrnoptupa. lloctpoenus Ha
KJIeT4yaTou Oymare.

[Tepumerp MHOroyronpHuka. [lonsTie miomany GUrypel, €TMHULB U3MEPEHUS TIOIIA M.
[TpubnmxénHoe wu3MepeHue Iuomaan ¢GuUryp, B TOM 4YHCIE Ha KBaJpaTHOM ceTke.
[TpubnmxEHHOE N3MEpEeHNe JUTMHBI OKPY>KHOCTH, IUIOLIAN KpyTa.

CuMMeTpus: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHUHU.

[TocTpoenne cuMMETpUYHBIX QUTYD.

Harnsigaele npencraBieHyst 0 IPOCTPAHCTBEHHBIX GUTYPAX: HOHAMUE MHO202PAHHUKOS -
napannenenuneo, Kyo, npusma, NUpamuoa, NOHAmMue mei 8paujetust - KOHYC, YUIUHOD, wap u
cgpepa. H3obpadicenue npocmpancmeennvix uzyp. l[lepsuunoe npeocmasnenue o ceyeHusx
NPOCMPAHCMBEHHBIX (DuU2yp, NOCMpOoeHUe ceyeHull MHO202paHHuKos. Ilpumepol paseépmok
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.

[Tonstne 00BEMa, emuHUIBI u3MepeHHs 00BE€Ma. OO0BEM  MPAMOYTOIBHOTO
napauenenumnesna, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS IIPOrpaMMEI 110 MAaTEMATHKE XapPaKTCPU3YIOTCA:

1) IlarpuoTnyeckoe BOCIUTAHME:

MPOSIBIICHUEM HHTEpPECa K MPOILIJIOMY M HACTOSAILIEMY POCCHUMCKONM MAaTEMAaTUKH, LIEHHOCTHBIM
OTHOUIEHWEM K JOCTHKCHUSM POCCUUCKHX MATEMATUKOB M POCCUUCKOM MaTeMaTHYECKOU
IKOJIbI, K HUCITOJIb30BAHUIO ATUX JOCTHKEHHH B IPYTHX HAyKaX U MPUKIATHBIX cepax;

2) I'paskaanckoe H 1yXOBHO-HPABCTBEHHOE BOCIHTAHHE:

['0TOBHOCTBIO K BBINOJIHEHHUIO 00SI3aHHOCTEN TPaKIaHWHA U PEaTH3aliU €ro Mpas,
MPEJCTaBICHUEM O MaTEeMaTHYEeCKHMX OCHOBaX (DYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SBIICHUH, MPOLIETYp TPaKIAHCKOTO OO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHMEM BaKHOCTU MOPAJIbHO-3TUUECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PCIICHUM IPAKTUYECKUX 3a71a4 MaTeMaTU4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOro 0Opa3oBaHUs HA MPOTSKEHUM BCeH
KU3HU JJIs yCIIEMIHON NPO(eCCUOHANbHON AESITEIbHOCTH U PAa3BUTHEM HEOOXOJUMBIX YMEHU,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHEM HHIUBUAYAJIBHOW TpPACKTOPHH OOpa3oBaHUS H
YKU3HEHHBIX TUIAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) Derernueckoe BOCHUTAHHE:

CIIOCOBHOCTBIO K AMOIMOHATLHOMY M 3CTETHUECKOMY BOCIIPUATHIO MATEMATHYECKUX OOBEKTOB,
3a1a4, pelleHHi, pacCyXJIEHHH, YMEHHMIO BHIETh MAaTeMaTHYeCKHe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTI/I HAYYHOI'O IMO3HAHUA:

OpHeHTaHHeﬁ B JCATCIBHOCTH Ha COBPCMCHHYIO CHCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3dKOHOMCPHOCTAX PA3BUTHA UYCIIOBCKA, IMPUPOABI U O6H_ICCTBa, ITOHUMAaHHUECM
MaTeMaTH4eCKOn HAayKH KakK C(i)epLI YeJIOBEUYECKOU ACATCIIBHOCTH, OTallOB e€ PasBUTHUA U
S3HAYUMOCTHU JJId PA3BUTHA HUBUIIU3AIUU, OBJIAACHUCM SA3BIKOM MATCMATHKU U MaTeMaTH4YeCKOM
KYJ'IBTypOI\/’I KaKk Cp€aCTBOM IIO3HAaHWA MHpa, OBJIAJACHUCM HpOCTGfIHIHMH HaBBIKaMU
HCCIICIOBATEIbCKOM JACATCIIbHOCTU,

6)  ®dusnueckoe BocnuTaHKe, GOPMHUPOBAHME KYJIbTYPHI 310POBbS H

IMOUHOHAIBLHOTO GJIATONOJY HS:

TOTOBHOCTBIO MNMPUMCHATHh MATCMATHUYCCKHE 3HAHUA B HHTCPECAX CBOCIO 3J10POBbSA, BCACHUA
30pOBOTO 00pa3a KM3HU (30POBOE MUTAHME, COATAHCHPOBAHHEIH PEXMM 3aHATHH M OTIBIXA,
perysisipHas Gusuueckas aKTUBHOCTB), COPMHUPOBAHHOCTHIO HaBbIKa pediieKCHH, TTPU3HAHUEM
CBOETO TpaBa Ha OIMOKY M TAaKOTO e MpaBa JIPYroro YeqoBeKa;

7) DKojoruyeckoe BOCIUTAHHE:

OpueHTalueii Ha IPUMeHeHHe MaTeMaTHYeCKUX 3HAHUH JUTS peleHus 3a1a4

B 00J7aCTH COXPaHHOCTH OKpPYKAIOIIeH Cpeibl, TUIAHHUPOBAHHSA TIOCTYNIKOB M OIEHKH HX
BO3MOKHBIX TIOCTEICTBUI /TS OKpysKaromledl Cpesbl, OCO3HAHMEM TJI06ATBHOTO XapaKTepa
5KOJIOTMYECKUX MPOOJIEM M IyTeH UX PELIEHHS;

aJanrtanus K USMCHAIIINMCH YCI0BUAM COllHaJILHOﬁ H HpPlpOl]HOﬁ Cpeabl: TOTOBHOCTBIO K



JEUCTBUSAM B YCIIOBUSX HEOIPEACIEHHOCTH, MTOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTU 4€pe3
MPAKTUYECKYIO JIeATENILHOCTh, B TOM YHUCIIE YMEHHME YUHUTHCS Yy OPYTUX JIOJEH, mpuodperarsh B
COBMECTHOM JCATCIBHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHLIMM H3 OIbITA JPYIHX;
HE00X0AMMOCTHIO B (POPMHUPOBAHUYN HOBBIX 3HAHUHU, B TOM YHCciie POPMYIUPOBAThH UJICH, TOHATHS,
TUIOTE3bl 00 0OBEKTaX M SIBJICHUSAX, B TOM YMCJIE paHEe HE M3BECTHBIX, OCO3HABaTh AE(HUIIUTHI
COOCTBEHHBIX 3HaHMH M KOMIIETEHTHOCTEH, IUIAHUPOBaThb CBOE pa3BUTHE; CIIOCOOHOCTBHIO
OCO3HaBaTh CTPECCOBYID CHUTYallHIO, BOCHPHUHMMATH CTPECCOBYIO CHUTyallMI0 KakK BBI3OB,
TpeOyIOLMil KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U JeHcTBUSA, (OPMYIUPOBATh U
OLIEHUBATh PHCKH U TIOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3YJIbTATDBI
IHo3naBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIEe 1eiCTBUS

Bba3oBble Jiornueckue aeicTBus:
BEISBIATE ¥ XapaKTeprU30BaTh CYIIECTBEHHBIC IPU3HAKKA MATEMATHUECKUX OOBEKTOB,

MOHATHM, OTHOIICHUWA  MEXIY MOHATHUSAMU, (DOPMYITUPOBATH OTIPECIICHUS TTOHITHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JUTst 00001IeHUS U
CpPaBHEHHUSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3a; BOCIIPUHUMATD, (DOPMYIUPOBATH U
peoOpa3oBLIBATh CYXKICHUS: YTBEPAUTEIbHbBIC H OTPUIIATEIbHbIC, EAMHUYHbIC, YACTHBIC U
o01111e, yCIOBHbBIC; BBISBISATh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHUBOPEUHUS

B (haKTax, TaHHBIX, HAOTIOACHUSX U YTBEPKICHUIX, IPeIaraTh KpUTEPUU TUISE
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMH; JA€JIaTh BHIBOJIBI C UCIIOIb30BAHUEM 3aKOHOB
JIOTUKH, IETYKTUBHBIX U HHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIFOUSHHH M0 aHAJIOTHH;
pa3bupath q0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKACHUH (MPSAMBIC U OT IPOTHUBHOTO),
MIPOBOANTH CAMOCTOSITEIHHO CIOKHBIE JI0KA3aTeIhCTBA MATEMAaTHYECKUX (DaKTOB, BBICTPAUBAThH
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyXIeHus; BIOMpaTh Coco0 pelieHus: yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASIINN C YIETOM CaMOCTOSITENTFHO BBIJEIIEHHBIX
KPUTEPHEB).
ba3oBble nccienoBaTe/bCKue 1eiiCTBUSA:

KCIIO0JIB30BaTh BOMPOCHI KaK MCCIEN0BATENLCKIUI HHCTPYMEHT MTO3HAaHUs, POPMYIUPOBATH
BOIPOCHI, GUKCUPYIOIITHE TPOTUBOPEUHE, MMPOOIIEMY, CAMOCTOATEIFHO YCTAHABIMBATH UCKOMOE
U JaHHOe, (OpMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIIUI0, MHEHHE; TIPOBOIUTH T10
CaMOCTOSITEJIbHO COCTaBJICHHOMY IIJIaHY HECJIOKHBIM SKCIIEPUMEHT, HEOOIBIIIOE UCCIIETOBAHIE
10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMAaTHUECKOT0 O0BEKTA, 3aBUCUMOCTEN 0O BEKTOB MEX Y
co00if; caMoCcTOATENHHO (HOPMYITHPOBATH OOOOIIEHHS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0ACHNS, MCCTIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTDH MOTYYEHHBIX PE3YyIbTaTOB, BEIBOJOB U
0000IIeHNH; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH
MPEANOI0KEHHS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:
BbISBIATE HEJOCTATOYHOCTH M M30BITOYHOCTh HH(OPMAIIUHU, NAaHHBIX, HEOOXOIUMBIX MJIs
pelIeHus 3a/1a4un; BBIOMpaTh, aHATTM3UPOBATh,  CHUCTEMATH3UpOBaTh U HMHTEPIPETUPOBATH
MHGOPMAIMIO PA3MYHBIX BUIOB W (GOpM MpeICcTaBleHUs; BbIOMpaTh (HOpMy MpeAcTaBlIeHUS
nH(pOpMaIUU U WIUTFOCTPUPOBATH pelIaeMble 3a7a4l CXeMaMH, TuarpaMmmMaMu, HHOH Tpadukoit u
UX KOMOWHAIMSIMH, OIEHWBATh HAAEKHOCTh HH(DOpPMAMH IO KPUTEPHSIM, MPEIIOKEHHBIM
YUHUTENIeM UK CHOPMYITUPOBAHHBIM CAMOCTOSITEIHHO.
KoMMmyHuKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE eiCTBUS:

Bocnpunumare u GopmMyaupoBaTh CYXIACHHS B COOTBETCTBHH C YCJIOBHSMHU H IICIISIMH



oOmIeHus1, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, JaBaTh TOSCHEHUS TO XOAYy peUIeHUs 3adadyd, KOMMEHTHPOBATH MOJYUEHHBIH
pe3yibTar; B XO0Je OOCYXIEHHs 3a/JaBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pemaeMoil 3a/adu, BBICKA3bIBATh WJICH, HAIICJICHHBIE HAa IMOUCK PEIICHWS,
COIIOCTaBJISITh CBOM CYXKJICHHUSI C CYXJICHUSMH JPYTUX YYaCTHHKOB JHMAaiora, oOHapyXHBaTbh
pa3inyre W CXOJCTBO MO3UIIHMHA, B KOPPEKTHOH Qopme (HopMyTupoBaTh pa3HOIIACHS, CBOH
BO3PXCHHUS, MPEICTABIATh PE3YJIbTaThl PEHICHUS 3aJadd, OSKCIIEPHUMEHTa, HWCCIICIOBaHMUS,
NPOCKTA, CaMOCTOSITEIbHO BBIOMPATh (POpMAT BBICTYIUICHHS C Y4ETOM 3ajad MPE3CHTAIUH |
OCOOCHHOCTEH ayAWTOpHH; TOHMUMATh W WCIOJb30BaTh TMPEUMYIIECTBA KOMAHIHOW U
WHAUBUAYAILHON pabOThl MPU pEelIeHUHd Y4eOHBIX MAaTEMaTHYECKUX 3a1ad; MPUHUMAThH LEJb
COBMECTHOH JESITENLHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW padOThI, pacrlpeielsTh
BUJBI pabOT, JOrOBapUBATHCSA, OOCYKIATh MPOLIECC W Pe3ylbTaT paboThl, 00001AaTh MHEHUS
HECKOJIbKMX JIIOJICH; y4YacTBOBaTh B TPYINIOBBIX ¢opmax paboThl (0OCYKIeHus, OOMEeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHIOJIHATh CBOIO YacTh paOOThl U KOOPJAWHUPOBATH
CBOM JICHCTBHSI C JPYTMMHU 4WICHAMH KOMAaH[Ibl, OI[CHMBATh KAueCTBO CBOETO BKJIAJa B OOLIHIA
HPOAYKT [0 KPUTEPHUAM, CHOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepcATbHBIE yUeOHbIE 1eliCTBUSA
Camoopranu3aums:

CaMOCTOSITENIHO COCTaBJIATh IUIAH, AJITOPUTM pEHICHHUs 3agadd (WM ero 4YacTb),
BBIOMpATh CIIOCOO PEHICHUs] C y4ETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEUICHUH C yUETOM HOBOM MH(OpPMAIIHH.
CaMOKOHTPOJIb:

BJIAJICTh CHOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS IpoIlecca M pe3ybTara peHIeHHs
MaTeMaTUYeCKOH 3aa4ut; PEIBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PEIICHUU

3aJ]auu, BHOCUTb KOPPEKTHBBI B I€ATEILHOCTh HA OCHOBE HOBBIX 00OCTOSITEIbCTB,
HalJIeHHBIX OIIMOOK, BBIIBJICHHBIX TPYJHOCTEH; OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa
JIeATENIbHOCTH TOCTaBJIEHHOM e YCIOBUSAM, OOBSCHITh MPUUMHBI TIOCTUKEHUS HITH
HEJOCTH)KEHUS LI, HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.
NPEAMETHBIE PE3YJIbTATDI
OcBoenue yray0neHHOTO ydeOHOTO Kypca «Marematuka» B 5- 6 Kilaccax OCHOBHOM
IIKOJIBl JIOJDKHO OOecreuynBaTh JOCTHKEHHME CJEeIYIOIUX MpeAMETHBIX 00pa30BaTelbHBIX
pe3ynbTaToB (IpEeIMETHbIE pe3yNbTaThl, JOCTUTAEMbIE 3a CUET YIVIYOJIEHUS COAepKaHUs
OTMEYEHBI KYpCUBOM):
5 KJ1ace
Yucaa v BbIYUCICHUS
- [loHuMaTh M NPaBWIBHO YNOTPEONATH TEPMHHBI, CBA3aHHBIE C HATYpaJIbHBIMH YHUCIIAMH,
CpPaBHMBATh U yIOPSI0UMBATh HATypaIbHbIE YHCIA;
- COOTHOCHUTbH TOYKY Ha KOOPJAMHATHOM (UHCIIOBOM) MPSMOIl C COOTBETCTBYIOIIUM €il YHCIOM U
n300paxkaTh HaTypajIbHbIE YHCIIAa TOUKAMHU Ha KOOPJIMHATHON (YMCIOBOM) MPSAMOI;
- BBINIOJIHATH apU(PMeTUYECKUE AEUCTBUS C HATypaJIbHBIMU YHCIIaMU;

BBITOJIHATH MPOBEPKY, IPUKUIKY PE3yIbTaTa BHIYUCICHHIA;

OKPYTJIATH HATYPAJIbHBIC YUCJIA,

HCIIOJIB30BAaTh JCJIMMOCTb HATYPAJIbHBIX YHUCCII IJId PCIICHUS ITPAKTUYCCKUX 3a1aY;

HAxXOJIUTh JICJUTENN U KPATHbIE HATYPAJIbHBIX YKCEN; IPUMEHSATh NMPU3HAKU JeIuMocTd Ha 10,
Ha 100, Ha 1000 u T. o, Ha 2 mHA 5, HAa 3 W HA 9, Ha 4 u na 25, na 8 u na 125, na 11 nna



PCHICHUA MPAKTHUYCCKUX 3a/1a4,

-  [PUMCHATH ONPCACICHUSA MPOCTOI0 U COCTABHOT'O YHCJIa AJId PCIICHUA
IIPAKTUYCCKHUX 3a1a4,

- IIPUMCHSTDH Ta6J'II/II_[BI IIPOCTBIX YHCEII;

MNPUMCHATH ONPCACICHUC CTCIICHU YMCJIa IJI1 HAXOXKICHUA CTeHeHeﬁ;
- HaXOOHUTh 3HAYCHUC YHUCIIOBOI'O BBIPAXKCHUS, COACPKAIICTO CTCIICHN YHCCII;

pacKiiaAblBaTh 4YUCJjia Ha IPOCTBIC MHOXKUTCIIN,
- 3allMChIBAaTh YK CJIO B BUAC ITPOU3BCACHUA CBOUX ITPOCTBIX ,Z[eJIHTeJIeﬁ;

HAxXo0ums HauboOIbLWUL 00U Delumeb U HauMeHbulee 0ouee KpamHoe 08yX U HeCKOIbKUX
yucen pazHblMu cnocooamu,

- UCNONb308aMb B3AUMOCES3b HAUOOIbUE20 00We20 Oenumers, HaUMeHbULe20 00ule2o
KPAmHo20 U npoussedenuss yucei 05 peueHus NpaKmudeckux 3a0ad;

- UCNONb308AMb NOHAMUE «B3AUMHO NPOCMble YUCLA» O PAYUOHATUZAYUU HAXOHCOEHUS
HO/l u HOK 83aumHno npocmulx uucei.
Jpodu
- IOHMMATh ¥ TPaBWIbHO YHOTPEONSATH TEPMUHBI, CBSA3aHHBIE C OOBIKHOBEHHBIMU H
JECSITUHUHBIMH IPOOSMU;
- CPaBHMBATH B MMPOCTEHUIINX CIy4asx OOBIKHOBEHHBIE IPOOH, JECATUYHBIE IpOOH; CPaBHUBATH
IpoOH pasHviMu cnocobamu,
- COOTHOCHTH TOUYKY Ha KOOPIMHATHOM (YMCIOBOM) MPSIMOI C COOTBETCTBYIOIIMM € YHCIIOM H
n300pakaTh IpoOU U IECATHUHBIC IPOOH TOUKAMHU HA KOOPAWHATHOH (YMCIIOBOI) IPSAMOIA;
- BBINOJHATH apUPMETHYECKHE JEHCTBHS C OOBIKHOBEHHBIMH JPOOSIMH B TPOCTEHIINX
CITydasiX, C IECSITUYHBIMU JIPOOSIMH;
- BBINOJHATH COBMECTHBIC BBIUMCICHHSI ¢ OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSMHU;

- MPUMEHAThH AITOPUTMBI [IEPEBO/Ia HETIPABHILHON APOOH B CMEIIaHHYIO ApOoOb U CMELIaHHOM
IpoOu B HETIPaBUIIBHYIO APOOH;

- TNPUMEHATh OCHOBHOE CBOMCTBO Ipo0eii 11 coKpalieHust Jpodeit pasHbIMU crioco0amMu 1
npHUBeAeHNE ApoOel K 001eMy 3HAMEHATENIO;

- pemaTh 3aJa4d Ha JpOoOU M MPOLIEHTHI; IIEPEBOANTH OOBIKHOBEHHBIE IPOOH B IECATHIHBIC
npobu u 0OpaTHO;

- TPUMEHSATh  KPUTEPUHM  BO3MOXKHOCTHU nepeBoZia  OOBIKHOBEHHOM opobdu B
JECATUYHYIO IPOOb;

- BBIMOJHATH IPOBEPKY, MPUKHUJIKY pe3yJbTaTa BEIYUCICHU;

OKPYTJISITh ACCITHYHBIC POOH;

BBIIIOJIHATH HpI/I6JII/DKCHI/IC JACCATHYHBIX 11po6e171 C 3aJlaHHOM TOYHOCTBIO,

MIEPEBOINTH OOBIKHOBEHHBIE IpoOM B KOHEYHYIO WIH  OeCKOHeUHyIo
oecamuunyro Opoos,

- BLINOIHAMb NPUOIUNCEHUSI OECKOHEUHOU 0eCAMUYHOU OPOOU; OKPY2isiMb ODECKOHeUHble
oecsimuyHvie OpooOU.
TexkcroBble 3a1a4un
— pelarb TEKCTOBBIE 3aJa4i apu(PMETHUYECKAM CIIOCOOOM M C IOMOLIBIO OPraHW30BaHHOIO
KOHEYHOTO Tiepedopa BCEX BO3MOXKHBIX BApHAHTOB;
— U3BJIEKaTh, aHAJIM3HPOBAThH, OLIEHWBATh MH(POPMALMIO, MPEJICTABICHHYIO B TaOiuIe, Ha
CTOJOYATONW JHWarpaMMe, HWHTEPIPETUPOBATH TPEJACTABIICHHBIC JaHHBIC, HCIOJIH30BaTh



JaHHBIE TIPU PELIEHUM 3a]ad, CTPOUTHb MOJEIH, UCIOIb30BaTh KPATKHE 3allMCH, CXEMBI,
TaOauIbl, 0003HAUCHUS MPH PELICHUH 337ay, IUIAHUPOBATh U PEATMU30BbIBATH PEIICHUS,
HOSICHATh XOJ pEIleHMs], MPOBOJUTH MOUCK Pa3HBIX CIHOCOOOB pPEIIEHHs, COOTHOCHUTh
MOJTyYCHHBIH pe3yJbTaT C YCIOBHEM 3aJlaud, OLCHMBATh €ro IpaBaornoaodue, peuiatb
3aJla4M ¢ BOIIPOCAMY;

ITOJIb30BATHCA OCHOBHBIMH CAMHMIIAMM H3MCPCHHA. IICHBI, MACChI;, PaCCTOSHHUA, BpEMCHH
CKOpPOCTH,; BhIpaXaTb OJHU €AWHUIBI BEJIUYHNHBI YEPE3 APYTHUE;

9

peliaTh COCTaBHBIC 3a7]aud B 2—5 NEHCTBUI ¢ HATypaibHBIMU, IPOOHBIMU U CMEIIaHHBIMU
YUClIaMd Ha CMBICT apU(METUYECKUX ICHCTBHI, Pa3HOCTHOE M KpaTHOE CpaBHEHUE,
paBHOMEpHBbIE TMporecchl (Buaa a = DC), To ecTh pemaTh 3amadd, COIEpPIKAIINAC
3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIIMYMHBI: CKOPOCTb, BpEMs, pacCTOSHUE; LIEHA,
KOJINYECTBO, CTOUMOCTH;

pemarh TpU THIA 337a4 Ha JAPOOH: HAXOXKIACHUE YaCTH OT YMCIA, YKCIA 10 €ro YacTH W
APOOH, KOTOPYIO OJIHO YKCJIO COCTABJISET OT JAPYroro;

pemaTh 3a7ayd Ha OJHOBPEMEHHOE PaBHOMEpPHOE JBMXKEHHME JIBYX OOBEKTOB (HAaBCTpedy
Ipyr JApyry, B THPOTHUBOMNOJOXHBIX HAlpaBIE€HUSAX, BIOTOHKY, C OTCTaBAHUEM):
OIIpeJIeJIEHUE CKOPOCTU COJIMKEHHUS M CKOPOCTH YJAJICHUs,, PACCTOSHUS MEXIY
JBUKYIIUMUCS. 0ObEKTaMU B 3a/1aHHBIN MOMEHT BPEMEHH, BPEMEHU 10 BCTPEUH;

permaTh 3a/1a4i BCEX U3YUYEHHBIX THUIIOB C OYKBEHHBIMH JTaHHBIMH U HA00OPOT, COCTABIIATH
TEKCTOBBIE 33/1a4 K 33JaHHBIM OYKBEHHBIM BBIPaKEHUSIM;

CaMOCTOSITEJIbHO COCTaBJIAITh COOCTBEHHBIE 3aJaud HM3y4aeMbIX THUIIOB IO 3aJaHHOM
MaTeMaTHIECKON MOJIEIN — YHCIOBOMY U OYKBEHHOMY BBIPQKECHHIO, CXEMe, TaOJIHIIe;
OpU pEUICHWH 337ad BBIIOJIHATH BCE apu(METHYECKHE IEHCTBUS C H3yYCHHBIMU
BEJIMYMHAMH.

CamMOCmMOoAMeNbHO CMPOUMb U UCNOAb306AMb AICOPUMMbL U3YUAEMbIX CNIYYaAe6 peuleHus

mMeKCmoeblx 361061'«!,'

peuams 3a0a4u 00WUMU Memooamu: npoo u ouudbok, memoo nepebopa;

AHATUZUPOBAMb, MOOEIUPOBAMsb U peulams meKcmosvle 3adayu 6 6—80eticmeutl Ha 6ce
u3yyeHHvle 0eucmsusl ¢ YUCIaMU;

peuiams 3a0a4u HA BbIYUCIEHUE NIOWAOU NPIAMOY20JIbHO20 MPey20ibHUKA U nioujaoei
Queyp, cocmaeneHHbIX U3 NPAMOY20JIbHUKOS,  KEAOpamos U  NPIMOY20JbHbIX
Mpey2oNbHUKO8,

pewams HeCmanoapmuvle 3a0adu No U3yvaemMvlM memMam, UCNOIb308amb OJid PeuleHuUs:
MeKCMOoBbIX 3a0a4 2PAPUKU OBUNCEHUS.

I'eomeTrpuyeckune purypol 1 BeJMINHBI

HOJIB30BAaThC T€OMETPUYECKMMHU TIOHATHAMM: TOYKA, NpsAMas, OTPE30K, Jyd, yroil,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

NPUBOAUTE NPUMEPEI OOBEKTOB OKPYXKAIOIIEr0 MHUpA, HUMEIIIUX (OPMY H3yYEHHBIX
reoOMeTpHUECKUX (HUryp.

UCIOJIb30BaTh  TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIVIAaMM: BEpIIMHA CTOPOHA; C
MHOI'OYTOJIbHUKaMH: yroJl, BEpUIMHA, CTOPOHA, JUAroHallb; C OKPYKHOCTBIO: pajauyc,
TUaMeTp, LIEHTP.

n300pakaTh U3yYEHHBIE T€OMETPUYECKHE (DUIYPHI HAa HEIMHOBAHHOM M KJIeT4aTol Oymare



C TIOMOIIBIO LIUPKYJIS U JIMHEHKY,

HEIIOCPEACTBEHHO CPABHUBATh YIJIbI METOJIOM HAJIOKECHUS;

U3MEPSTh BEJIUYMHY YIII0B PA3JIMYHBIMA MEPKaAMU;

U3MEPSTh BEJIMYMHY YIJI0B C IIOMOLIBIO TPAHCIIOPTHPA U BBIPAKATH €€ B IPAycax;
HaXOJUTb CYMMY U Pa3HOCTb YIJIOB;

CTPOMTB YIOJI 3alaHHOM BEJIIMYMHBI C TIOMOILBIO TPAHCIIOPTHUPA;

pacrno3HaBaTh Pa3BEPHYTHIA Yrojl, CMEXHbIC U BEPTUKAJIbHBIC YIJIbl, IEHTPAJIBHBIA yroa U
yroJ, BOMCAHHBIA B OKPY>KHOCTb, MCCIIEJIOBaTh UX MPOCTEHIINE CBONCTBA C MOMOIIBIO
HU3MEpEHUI;

HaXOAUTh JUIMHBl OTPE3KOB HENOCPEJCTBEHHBIM M3MEPEHHEM C IIOMOIIBIO JHHEHKH,
CTPOUTDH OTPE3KH 3aJaHHOU JITIMHBI, CTPOUTH OKPYKHOCTh 33JIaHHOTO PaJInyca;
UCII0JIb30BaTh CBOMCTBA CTOPOH M YIJIOB IIPAMOYTOJIBHHMKA, KBAIpaTa Ul UX IOCTPOEHMS,
BBIYHCIICHUS TUIOIIAIN U IEPUMETPa.

BBIYUCIIATH MEPUMETP U IUIOIIAAL KBajapaTa, NPSIMOYTOJIbHUKA, (UTYP, COCTABICHHBIX U3
KBaJ[paTOB, MPSIMOYTOJIbHUKOB, NPSIMOYTOJIbHBIX TPEYTOJHHHKOB, B TOM 4HCie (uUryp,
n300pakE€HHBIX HA KJIETYATON Oymare;

pacrno3HaBaTh IPSIMOYTOJIbHBII TPEYroJbHUK, €T0 YIJIbl, CTOPOHBI (KaTEThl U TMIIOTEHY3Y),
HAXOJUTh €T0 IJIOLa/lb, OMMUPASCh HA CBSI3b C MPSAMOYTOJIBHUKOM;

[I0JIb30BaThCs OCHOBHBIMM METPUYECKHMMM E€AMHULAMH WM3MEPEHMs JUIMHBL, [IIOIIA/HY,
BBIP@XKaTh OJJHU €IMHUIIBI BEJIMYUHBI Yepe3 IPYTHeE;

PacCIiO3HaBaThb MMapalJICICIIMIIC, KY6, HCIIOJIb30BaTh TCPMUHOJIOTHIO: BEPIIMHA,

pedpo, TpaHb, U3MEPECHHS; HAXOIUTh U3MEPECHHUS Mapalielienumeaa, Kyoa;

BBIUMCIATE O0BEM KY6a, nmapajjiejcnmicaa 1o 3aJaHHbIM HU3MEPCHHUAM, I10Jb30BaThCs
CANHUIaMU NU3MCPCHUA 06’béMa;

peumiaTth HCCIIOKHBIC 3ala4d Ha M3MCPCHHUC T'COMCTPHMYCCKHUX BCIMYHAH B TIPAKTHYCCKHX
CUTyalluAgX.

CAMOCMOAMENbHO  YCMAHABIUBAMDb cnocoowl CpABHEHUsl Y2106, UX USMEPEHUs U
nOCMpPOEHUA C NOMOWbIO mpaHcnopmupa,

npU UCCIe008AHULU CBOUICINE 2E0MEMPULECKUX PUSYP C NOMOWbIO NPAKMUYECKUX
UMepeHull U nPpeoMemHubIX Mooeel PopmMyauposams coo6cmeentbie 2unome3ul (C80UCME0
CMEJICHBIX U 6EPMUKANLHBIX Y2108, CEOUCEO CYMMbL Y2108 MPEY20TbHUKA,
Yemulpexy201bHUKA, NAMUY20JbHUKA, CBOUCME0 YEHMPATbHBIX U 6NUCAHHBIX Y208 U OP.);

denams  6bl600 O mom, HUMO BblAG/IEHHbIE CBOUCMEA KOHKpEemHblX qbueyp HEJIb3A
pacnpocmparums Ha 6ce ceomempudecKue cﬁuzypbl O0aHHO20 muna, makK KaKk He603MOMNCHO
usmepumo KCl.?fCOyiO U3 HUux.

BenuuHbBI ¥ 3aBHCHMOCTH MEXKITY HUMHU

HUCIIOIB30BaTh  COOTHOIIEHUS MEXTY M3yYCHHBIMU eIUHAIIAMA JUTAHEL,
101311, 00beMa, MacChl, BP€MEHH B BBIUMCIICHUSX;

Hp606p830BBIBaTL, CpaBHUBATD, CKJIaJbIBAaTb n BbIYUTATh OOHOPOIHBIC
BCJIIMYHHBI, YMHOXAaTh U ACJIUTHh BEJIMYWHBI HAa HATYPAJIbHOC YHUCJIIO,

IIOJIB30BATBCA CIHMHHIIAMU rjiomaaun n O6’BeMa; npeo6pa30135113aTL ux,
CpaBHHUBATL U BBIIIOJHATDH apI/I(I)MCTI/I‘-ICCKI/IC ﬂeﬁCTBHH C HUMH,



YUTATh U B IPOCTEHILINX CIy4yasiX CTPOUTH KPYroBbI€, INHEHHBIE U CTOJI0UAThIE
Jarpammbl;

YUTATh U CTPOUTH IpadHKH IBUKCHUS,

BpCEMs BBIXOIa U HpI/I6BITI/I$I 06'b€KTa; HaIpaBJICHUC C€ro [ABUIKCHHA, MCECTO U BpPCMA
BCTpCUHU C OPYruMu OGLGKTaMI/I; BpEMs, MCCTO, HNPOAOJDKUTCIBHOCTL W KOJIUYCCTBO
OCTaHOBOK;

IPUIYMBIBATh O TrpaMKaM JBUKEHUS PACCKa3bl O COOBITHSX, OTPAKEHUEM KOTOPBIX
Moriu ObI OBITH paccMaTpuBaeMble rpauKu ABIKEHHUS,

HCIIOJI30BAaTh 3aBHCUMOCTH MECXKIAY KOMIIOHCHTaAMHU M PpE3yJibTaTaMH apI/I(l)MeTI/ILIeCKI/IX
,Z[eI\/'ICTBI/II\/'I IJI1 OOCHKHW CYMMBI, Pa3HOCTH, IIPOU3BCACHUA U YaCTHOI'O.

CAMOCMOSIMENLHO CMPOUMb WKALY C 3A0AHHOU YEHOU OelleHusl, KOOPOUHAMHbIL VY,
cmpoums  opmyny paccmosiHus mexncoy MmMOUKAMU KOOPOUHAMHO20 JyyYd, ¢HopMyry
3A8UCUMOCU  KOOPOUHAMbBL  OBUNCYWEUCS MOYKU OMm 6PeMeHU OBUdNCeHUs U Op.;
HaO00ams ¢ NOMOWbI0 MAOAUY, YUCTIOB020 NYHA 3ABUCUMOCIIU MeNCOY NepeMeHHbIMU
BEUYUHAMU, BLIPANCAMY UX 8 HECTIOHCHBIX CLYYAAX C NOMOWBIO (POPMYIL;

UCnoIb308ams OJisi peueHus 3a0ay opmyavl paccmosnus d mexcoy 08ymMs paeHOMEPHO
OBUINCYUUMUCST 0OBEKMAMU 8 MOMEHM 8peMeHU t OJisl 08UdICeHUs Hagcmpeyy opye opyey (d

=5s0— (V1 +V2) * 1), 6 npomusononoxcuvix Hanpasienusx (d = so + (V1 + Vo) - 1), 60020HKY
(d =s0—(v1—V2) - ), c omcmasanuem (d = so + (V1 —V2) - t);

KOOUpOBAMb C  NOMOWbIO  KOOPOUHAM — MOYeK  ueypvl  KOOPOUHAMHO20 — Veid,
CamoCcmosimenbHO COCMAGIEHHbIE U3 TOMAHBIX JTUHULL

onpeoensims no 2paguxy 0BUNCEHUST CKOPOCIU 0OBbEKMOB,

camocmosmellbHo cocmaeiiiniob ZPGQbUKM 08uUdICeHUS U npu()y/wbleamb NnO HUM pacckasbol.

AJredpanyeckue npeacTaBjIeHUus

YuTaTh, 3allMChIBaTh, COCTABJIATHh U Hp€06pa3OBI)IBaTI) OEIbIC U I[pO6HBI€ BBIPAKCHUSA,

3anuchiBaTh B OyKBEHHOM BHJIE€ MEPEMECTUTENLHOE, COUETAaTeIbHOE CBOMCTBA U CBOICTBa
CIIO)KEHHMSI M YMHOXEHHS, PaCIpPENEIUTEIbHOE CBONCTBO YMHOXEHHUS OTHOCHUTEIBHO
CIIO)KEHMsI U BBIUMTAHUS, 4YacTHbIE ciydau aeWctBuid ¢ 0 u 1, ucronb3oBaTth Bce 3ITH
CBOMCTBA JUIsl YIPOILEHHS BBIYMCIECHU;

pacnpoCTpaHsATh U3yUYE€HHbIE CBOMCTBA apu(PMETHUECKUX JIEHCTBUI HA MHOXKECTBO JIpo0ei;

pelars MpOoCThle W COCTABHBIE YPABHEHMSI CO BCEMH apu(PMETHYECKUMH JEUCTBUIMM,
KOMMEHTHPOBATh XOJ PELICHUS, Ha3bIBass KOMIIOHEHTHI JICHCTBUN;

HCIIOJIB30BAaTh OCHOBHBIE MPUEMBI PEIICHUS YPABHEHMIA:
peoOpa3oBaHus, METOJ IPOO U OMMOOK, METOI Tiepedopa;
3aIMUCBIBATh PEIICHUE YPABHEHUI C TIOMOIIBIO 3HAKA PABHOCHIIBHOCTH (&);

YUTaThb MU 3alMCBIBATh C IOMOILIBK 3HAKOB™>, <, >, < CTPOru€, HECTPOTHUE, JIBOMHBIE
HEPaBEHCTBA;

peumaTtb HpOCTeI\/’IHH/Ie HCPAaBCHCTBA HAa MHOXCCTBC LCJIbIX HCOTPUIATCIIBHBIX YHUCCIT C
IIOMOIIBIO YHUCJIIOBOTO JIyda U MBICJICHHO 3allMChIBATH MHOXKECTBA UX pemeHHﬁ, HCIIOJIB3YA

TECOPETHUKO-MHOXKCCTBECHHYIO CUMBOJIMKY.

Ha OCHoee 061/1414)6 ceoticme apuquemuqecxux oeticmeutl 8 HeC0NHCHbIX Cyuasix.



1) onpedensmo muoxcecmso Kopmeil necmanOapmmuvlx ypaeHmenuil (ypaeHeHutl ¢ OOHOI
nepemenHou euoa x (x + a) = b, 00Ho ypasHenue ¢ 08yMs nepemeHHviMU, 08d YPABHEHUS C
08YMs NepeMeHHbIMU, YNPOWams OYKEEHHbLE GbIPANCEHUS,

— UCNONBL308aMb OYKBEHHYIO CUMBOIUKY OJi1 0000WeHUs U CUCMEMAMU3AYUYU 3HAHULL Y4AUUXCS.

Mamemamuyeckuit A3bIK U J1€EMEHNbL TOZUKU

— pacnosHagams, YumMamev U NPUMEHAMb HOBble CUMBOIbL MAMEMAMUYECKO20 SA3bIKA:
obo3Hauenue 0onu, Opodu, npoyenma (3Hax %), 3aNUCb CMPOSUX, HECMPO2UX, OBOUHBIX
HEepaseHCcma ¢ NOMOWbIO 3HAK0G™>, <, >, <, 3HAK NPUOIUNICEHHO20 PABEHCMEd, 0003HAUeHUe
KOOPOUHAM HA NPAMOU U HA NJIOCKOCMU, KpPYy2o8ble, cmoabuamsie u JUHelHble OUazpammbl,
2paguru O8uNICeHUsL,

- onpe()eﬂﬂmb 6 npocmeﬁmux Cydasdix UCMmuHHOCNb U JIOHCHOCMb 6blCKCBbl€ClHMZZ,’

— cmpoums npocmeniuiue 8bICKA3bI8AHUS C NOMOWBIO TO2UYECKUX CB530K U C108
CKAHCOBIUY

— (HAUOEmCcsy, «8Ce20ay, KUH020AY, «KU/UTUY,
000CHOBLIBAMb CBOU CYIHCOCHUS, UCNOIb3YSL U3YUeHHblE 8 IKILACCe NPABUILA U C8OUCMEA,
oenams J102UYecKue 8bleo0bl,

— CMpoums ymeepiucoeHust, UCnONb3Ysl 3HAK pasHocuibhocmu ();

- npoeodumb HECJI0J/CHblEe Jocudeckue paccyOfC()esz, Ucnosb3ys JocudecKue
onepayuu u j1ocuvecKue CeA3Ku,

— onpeoenams pasHOCUIbHOCHb YIMEEPHCOEHUL,
— onpeodensimy CyuwecmeeHtblie NPUSHAKU ONPeOeieHUs,
— cmpoums Jlo2uyecKue YenouKu,

— 000CHO8bIBAMb UCMUHHOCTb UL JIOHCHOCIb 8bICKA3bIBAHUS 0610;820 8UOA U BbICKA3LIBAHUS O
cyujecmeoearuu,

— 3anucvléamsv onpeoeneHus Ha MamemamuyecKkom sA3biKe;
— cmpoums onpedeneHusi N0 PUCYHKAM;
— UCNONb308aMb onpedeieHuUs OJis peueHus pa3iuyHblX 3a0aHUl;

— pewiamsv Jno2uyecKue 3a0adu ¢ UCNOIb308aHUeM 2epaguueckux moodenel, madbauy, 2pagos,
ouazpamm diinepa—Benna;

— Ccmpoumbs U 0Ceau8amv NPUEMbl PEUeHUs 3a0ay 102UYecKo20 XapaKmepa 6 COOmMEemcmeuu ¢
npozpammou 5 kiacca.
Padora c undopmanueii m aHaIM3 JaHHBIX

— HCIIOJIb30BATh JJISl aHAJIM3a MPEACTABICHUS U CUCTEMAaTU3allUY JIaHHBIX TaOJIMIIbI, KPYTOBBIE,
JTUHEIHbIe U cToN0YaThle AuarpamMmbl, TpaduKHU JBUKEHUS; CPaBHUBATh C UX MOMOIIBIO
3HAYEHUs BEJIMYUH, UHTEPIPETUPOBATH AaHHbIE TaONMIl, AUarpaMM U rpadukoB; paboTaTh C
TEKCTOM: BBIJEINIATh YACTH Y4€OHOI'0 TeKCTa — BBOJHYIO YacTb, TJIABHYIO MBICIb U BaXKHbIE
3aMEYaHus, IIPUMEPHI, WLTIOCTPUPYIOIIKE TIIABHYIO MBICIIb, U BAKHBIE 3aMEUYaHUs], [IPOBEPATH
[TIOHUMAaHHE TEKCTa;

— BBINIONHATh TMPOEKTHBIE PadOTHl MO 3a/JlaHHOM WM CaMOCTOSITENIBHO BBIOPAHHON TeMe,
COCTABJISITH TUTAH MOWCKa HH(POPMAIIHH;

— OoTOMpaTh HWCTOYHUKA WHOOpMAIUU (CIIPABOYHUKH, OHHIUKIONECANH, KOHTPOJIUPYEMOE
npoctpancTBo MHTEpHETA U JIp.), BRIOUPATh CIIOCOOBI MPEACTaBICHUS HH(OPMAITUH;



— BBINOJIHATH TBOpYeckue paborel mo TemaM: «llepemaua wuHpOpMAIMK C TMOMOIIBIO
KoopAuHaT, «I"paduKu IBIOKEHUN;

— paboTarh B MaTepuagbHON M WH(POPMAIMOHHOW Cpele OCHOBHOTO 00Iero odpazoBaHus (B
TOM YHUCJIE ¢ y4eOHBIMU MOJICIISIMH) B COOTBETCTBUU C COACPKAHUEM YIiyOJIeHHOrO yueOHOro
npeamera «MareMaTuka. 5 Kiace».

Oruace
Yuciia 1 BBIYHCIICHUSA
- 3HaTh U TNOHHMMATh TEPMHUHBI, CBSI3aHHBIC C PA3IMUYHBIMH BUJAMU YHUCEN U croco0aMu HX
3aIKCcH, IEPEXOTUTH (€CITH 3TO BO3MOXKHO) OT OJTHOM (DOPMBI 3aIIMCH YKCIA K IPYTOW;

— CpaBHHUBAaTb W YIHOPpAAOYUMBATH LECJIBIE 4YHCIIA, OOBIKHOBEHHEIE U JACCATHUYHBIC I[p06I/I,
CpaBHHBATb YHCJIa OJHOI'O U PA3HBIX 3HAKOB;

— BBIIIOJIHATE, COYCTasA YCTHBIC W IIHMCBbMCHHBIC HpI/IéMI)I, apI/I(bMCTI/I‘ICCKI/Ie ﬂeﬁCTBHﬂ C
HaTypaJIbHBIMM W  LOCJIBIMH  4YHCJIaMH, OOBIKHOBEHHBIMU U JACCATHYHBIMHA I[p06$[MI/I,
IIOJIOKHUTCIIbHBIMU 1 OTPULATCIIbHBIMU YU CJIAMU;

- BBIYMCIISITH 3HAYEHMS] YMCIOBBIX BBIPAKEHUW, BBINOIHATh MPUKUIKY M OLICHKY
pe3yJibTaTa BEIYMCIICHUI;

- BBIIIOJIHATE ~ MpeoOpa3oBaHUsl  YHCIOBBIX  BBIPQXEHHH HAa  OCHOBE  CBOMCTB
apu(METHIECKUX ACHCTBUI;

- OIpEAEIATh TAKTUKY BBIYMCICHUN B 3aBUCHUMOCTH OT KOHKPETHBIX OOCTOSATEIbCTB,HO
TakK, 9TOOBI penIeHne ObUIO 10 BOZMOKHOCTHU 00JIee MMPOCTHIM U YI0OHBIM;

- HaxXxoaAuThb OTHOIICHUC BCIIMYHUH U YUCCII,

- YUTaThb M 3allUCbIBATh OTHOIICHUS Pa3HbIMU CHOCO6aMI/I;
- HaxXOJUThb NPOUCHTHOC OTHOLICHHUE,

- AOKa3bIBATb UCTUHHOCTDH IIPOIIOPIIHUHU;

- 3aIlliMChIBATh n  4YuTaTh nmponopuuun Ppa3HbIMU CHOCO6aMI/I, HCTIOJIB3Ys
MAaTE€MaTUUYCCKYIO TCPMHUHOJIOTHIO,

- HaxOJUTh CpeHee apu(PMETHIECKOE YUCEIT U BEJTUYHH;

— ONPEAEIISATH IPUHAIIEKHOCTD YHCENI MHOKECTBAM HAaTYPAJIbHBIX, LIEJIBIX, PALIMOHAIBHBIX
YUCEIT;

— M300pakaTh YMCiIa Ha KOOPAUHATHOMN MPSMOIA;

- IIPUMEHATHh T€OMETPUYECKUI CMBICI MOAYJIS YUCIIA JUIsl PELIEHUS] YPABHEHUS U
HEPaBEHCTBA;

— COOTHOCHUTH TOYKY Ha KOOPAMHATHOM MIPSIMON C COOTBETCTBYIOLIMM €M YHCIIOM U H300pakaTh
YHUCJIa TOYKAMU Ha KOOPAMHATHOU MPSMOM, HAXOAUTh MOYJIb YNCIIA;

— COOTHOCHTDH TOYKH B prIMoyl"OJ'IBHOI\/’I CUCTEMEC KOOpAWHAT C KOOpJAWHATaAMU 3TOM TOYKU,
- pacrio3HaBaTb YHUCJIOBYIO NPAMYIO, HAa3bIBATh €€ CYIICCTBCHHBLIC MMPU3HAKU, OMPEACTIATH

MECTO 4HCJIa HAa YUCIOBOM NPSIMOM, CPABHUBATH, CKJIAABIBATH W BBIYMTATH YUCIA C MOMOUIBIO
YHUCJIOBOU MPSIMOM;

- Ha3bIBaTh CYIICCTBCHHBIC IMPU3HAKH KOOpI[PIH&THOﬁ HpHMOfI, OIPEACIIATE KOOPANHATHI
MpUHAIJIC)KAUX el Todek C palluOHAJIBHBIMA KOOPpAWHATAMH, CTPOUTHL WU HCIOJIb30BATH JJISA
peuICHud 3a1a4 (bOpMy.Hy pacCToAHUA MCKAY €€ TOUYKAMU;

- pacno3HaBaTb KOOPAWHATHYIO IINIOCKOCTb, HA3bIBATH €€ CYIICCTBCHHBIC IIPHU3HAKU,



ONpEAENATh KOOPAMHATHI TOYEK KOOPAMHATHOM IUIOCKOCTH U CTPOMTh TOYKM II0 HX
KOOpAWHATAM;

— OKPYIIATH LCJIbIC YUCIIa U ACCATUYHBIC I[pO6I/I, HaxXxoaAuThb HpI/IGJ'II/DKeHI/ISI YHUCCII.

— NpUMeHsMb PpaznuyHvle sapuanmol peuieHus npumepos, ynpowams
npeobpazoeanus, UCKAMb ONMUMATbHBLE CROCOObI peuleHUs «ONUHHBIXY NPUMEPOS;

- NPUMEHAMb NOHAMUSA NPOCMO20 U CILOIHCHO2O0 NPOYERMHO20 pocma 0ns PpeULerHu 3a0ay
IKOHOMUYECKO20 xapakmepa,

- nepegooums 0eCAMUYHYI0 3aNUCh YUcell 8 080UUHYIO CUCEMY U 0OPAMHO.
YucoBble 1 OyKBEeHHbIE BbIPAsKEHUS

— UCIIOJIb30BaTh OYKBBI 11 0003HAYEHUS YHCEN MPHU 3aIIUCU MAaTEeMaTUYECKUX BBIPAKEHUH,
COCTaBJISITh M YUTAaThb OYKBEHHbIE BBIPAXKEHUS U (OPMYIbI, HAXOAUTh 3HAYEHHUS OYKBEHHBIX
BBIPQXKEHUI, OCYIIECTBISII HEOOXOAMMBIE TOJICTAHOBKM M mpeoOpa3oBaHUs (pacKpbIBaTh
CKOOKH, ompenensith Kod(puiueHTsl B OYKBEHHBIX BBIPAKEHUSX, MPUBOIUTH MOAOOHBIC
cliaraembie U T.1.);

— HaXOJUThb HEN3BECTHBIM KOMITOHECHT PaBCHCTBA,

— WCIIONB30BaTh TOHATHE «PEIINTh YPAaBHEHHUS» TPH HUX PEIICHWU; CTPOUTH HOBBIC
CHOCOOBI pelIeHHs ypaBHEHHI;

- peuiatb ypaBHCHUSA CO BCEMU apI/I(I)MeTI/I‘leCKI/IMI/I JEUCTBUSMU Pa3sHbIMHA crocodamu:

PaBHOCUJILHBIMU TIPEOOPA30BAHUSIMH, MEMOOOM NPOod U OuuUbOK, Memooom nepeoopa,

— IIOHHUMATh U yr[OTpC6J'I$ITB TCPMHUHBI, CBA3AHHBIC C 3alIMCbIO CTCIICHH YUCJId, HAXOJIUTh
KBaapaTr u Ky6 qHrciia, BBIYUCIIATh 3HAYCHHUA YU CIIOBBIX Bblpa)KeHHﬁ, COACPpIKAINX CTCIICHU!,

— I0JIb30BaThCs IPU3HAKAMU JIEIUMOCTH, PACKIIAIbIBATh HATYPAJILHBIE YKCIIA HA TPOCTHIE
MHOXHUTEIIH;

- IIOJIB30BATHCA MaCHITa60M, COCTAaBJIATH MMPONIOPIUH U OTHOLICHUS,

— IIPUMEHSTh OCHOBHOE CBOWCTBO MPOMOPLIMH ISl HAXO0KIEHUS HEM3BECTHOIO WIEHA
MIPOIOPLINHU; TPEOOPa30BLIBATh MPOIOPIHH.

- Ha 0CHOBe 0OWUX CBOLICME APUPMEMUUECKUX 0CUCMBUL 8 HECTIOHNCHBIX CTYYASX:
— onpeoenanms MHONCECMB0 KOPHeU HeCMAHOAPMHbIX YPAGHEHULL,
— Ynpowams OYKE8eHHble 8bIPANCEHUSL

- UCNONb306aMb OYKEEHHYIO CUMBOIUKY OJ1 0000WeHUA U CUCMEeMAMU3ayuu 3HAHUL
VHAWUXCA,
- pewams npocmeuuiue ypasHeHus ¢ MoOyiemM, UCHONIbIYS KOOPOUHAMHYIO NPAMYIO U

onpeoenerue Mooy,

— pewams npocmeliuiue HepageHcmed U 080UHble HEPABEHCMEBA ¢ MOOYIEM C NOMOUbIO
KOOPOUHAMHOU NPAMOU.

TexcToBBIE 321a4N

— CaMOCTOSATEIbHO  aHAIM3MPOBATh  3aJa4yd, CTPOUTH MOJENH, IIAHUPOBaTh U
pEaTM30BBIBATh PELICHHUS, TIOSCHITH X0 PEIICHHUS, TIPOBOANTH MOUCK Pa3HBIX CIIOCOOOB
pEeIICHHsI, COOTHOCUTh MOJYYEHHBIH pe3ylbTaT C yCJAOBHEM 3aJaud, OIEHHWBATh €ro
[PaBJI0II0100H1e, peIiaTh 3a/1a4u C BOIPOCAMH,

— pflaTb MHOTOIIAroBbIC TCKCTOBLIC 3a/1a4n apI/I(I)MeTI/I‘-ICCKI/IM CHOCO6OM;



— pewatb  3a1ayd, CBSI3aHHBIC C OTHOIICHHEM, MIPONOPLUHUOHATBHOCTBIO
BEJINYUH, IPOLECHTAMU;

— pemaTh TPH OCHOBHBIE 33/1a4H HA IPOOH U TPOLIECHTHI;
—  pewams 3a0ayu Ha NPOCMOUL U CIONHCHBIU NPOYEHMHBIU POC,
— HCIOJB30BAaTh MOCTPOCHHBIE AJTOPUTMBI COBMECTHBIX JEHCTBUH C OOBIKHOBEHHBIMU WU

JECATUYHBIMH JPOOSMU MPU PELICHUH 3a/1a4 Ha IPOOH U IPOLICHTHI,

— penaTh 3a1a4u, COAEPKAIUE 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYUHBL: CKOPOCTh, BPEMS,
paccrosiHue, IeHa, KOJIMYECTBO, CTOMMOCTH;, IPOU3BOJIUTEIHLHOCTh, BpeMs, 00bEMa padoTHI,
WCTIONB3Ys apuPMETHYECKHUe JCHCTBHUSA, OILEHKY, NPHUKUIKY; IIOJIb30BAaThCA CAMHHUIIAMU
W3MEPEHHS COOTBETCTBYIONIMX BEJIMYHMH, PEIIaTh 3aJadd Ha JBIKCHHUE IO PEKe: HaXOIUTh
CKOPOCTh IO TE€YCHHUIO PEKH, CKOPOCTh MPOTHUB TEUEHHUsS, COOCTBEHHYIO CKOPOCTb M CKOPOCTh
TEUEHUS 110 CKOPOCTHU IO TEUCHUIO M CKOPOCTH MTPOTHUB TCUCHUS,

- CTPOUTH MOACIN OJHOBPCMCHHOI'O PaBHOMEPHOI'O JABUXXCHUA 00BEKTOB Ha
KOOPAWHATHOM JIYUC,

- YUTATh U CTPOUTH IPaUKH IBUKCHUS, OTPEIEIATh 110 HUM: BPEMs BBIXO/a M TIPUOBITHS
00BEKTa; HAIPABJICHUE €TO JABIIKEHHS; MECTO M BPEMsI BCTPEUYH C APYTUMH OOBEKTaMH; BPEeMs,
MECTO, IPOJOKUTENILHOCTh U KOJTMYECTBO OCTAaHOBOK;

- NPUIYMBIBATh N0 TpaduKaM ABMKEHHUS PACCKa3bl O COOBITHSX, OTPAXKEHHEM KOTOPBIX
MOTJH ObI OBITh paccMaTpuBaeMble TpadUKK IBHKEHUS;

- pacrno3HaBaTh NPSAMYIO U 00paTHYIO MPONOPLHOHAIbHbIE 3aBUCMOCTH;
- 3aJ1aBaTh 3aBUCHUMOCTH C ITOMOLIbIO (hopMyJ1, TabauL, rpaduKoB;

- HaXO/JUTh TO TpapuKy MpsAMOH M OOpaTHOW NPOMOPHHUOHATBHOCTH KOI(PPUIHECHT
[IPONOPLIUOHAIBHOCTH;

- pacrio3HaBaTh  (YHKIMOHAJIBHYIO  3aBHCHUMOCTh  CpPEOd  JAHHBIX  Pa3IUYHBIX
3aBUCHMOCTEH;

- peuaTth 3aJa4n CO CPpCAHUM apI/I(i)MeTI/I‘leCKI/IM YUCCJI U BCIINYMH,
- HCIIOIL30BaTh IIOHATHE «MacITad IJId pCIICHUA 3aaa4,

- COCTaBJIATH 6YKB6HHBIG BbIPAKCHUA 110 YCIIOBUIO 3aa4U;

- pemaTs 3aia4 METOAOM ypaBHeHPIfI;

- CaMOCTOSITEIIBHO COCTaBIIATh COOCTBEHHBIC 3ala4yi HU3y4YaCMbIX THIIOB IIO 3aJJaHHOM
MaTeMaTU4eCKON MOASId — YHUCJIOBOMY U 6YKB6HHOMy BBIPpAKCHUIO, CXEME, Ta6n1/1ue;

— U3BJIeKaTh MH(GOPMALIMIO, IPEJCTABICHHYIO B Ta0IHIaX, HA JUHEWHOH, cTonOUaTON Min
KpYrOBOM JMarpaMMax, WHTEpIPETUPOBATH IMPEACTABICHHBIC JAHHBIC; WCIOJIB30BAaTh JIAHHBIC
IIpY PELICHNH 3a/1a4;

— IPEJCTABIATE MHYOPMALMIO C TIOMOIIBIO TaOIMIL, IMHEHHON U CTON0YATON 1rarpamm.

- CAMOCMOAMENbHO CMpPOoUntb U UCNOJIb306aNMb AlcOPUMMbL U3YUAEMbBIX ClIYyUAE6 DEULCHUS
MeKCMmoeblx 361()&1!,'

- anaiusupoeamso, Modeﬂupoeamb u peuiambs nmexKcmoesvle 361@61111/1,'

- peuianmos 3a0a4l HA BbIYUCTCHUE nﬂou;adeﬁ PA3HBIX c€OMeEMPUUECKUX qbueyp,‘

— CamMoCmosiImenbHO CMpoUms WKALY € 3A0AHHOU YEHOU OeleHus, KOOPOUHAMHYIO NPSIMYIO,
cmpoums POPMYLY PACCMOAHUSL MeHCOY MOUKAMU KOOPOUHAMHOU NPAMOU; HAOI00amsb ¢



nOMOUbIO ma@zuu 3aesucumocnu Meofcdy NEePEMEHHbIMU BEIUYUHAMU, BblpAdNCANTb UX 6
HECNIOJHCHbLX CYHaAsAX C NOMOULbIO qupMyJZ,'

onpedenamv no gopmyre a = bc 6uo 3asucumocmu (npamas  uiu  obpamuasn

NPONOPYUOHANLHOCTIY),

ucnonv3oeams OJisl peueHus 3a0ad Qopmyavl paccmosanus d mexncoy 08yMs pPAGHOMEPHO
OBUINCYUWUMUCST 0OOLEKMAMU 8 MOMEHM 8PeMeHU | 011 0BUdICEHUSL HABCMpeuy Opye Opyey, 8
NPOMUBONOJIONCHBIX HANPABTIEHUAX, B0020HKY, C OMCMABAHUEM.

Harasanas reomerpus

IPUBOJUTL TPUMEPHl OOBEKTOB OKPYKAIOIIETO MHUPA, HMEIOIHMX (OPMY H3ydeHHBIX
reOMETPUYECKHUX TUIOCKHX M MPOCTPAHCTBEHHBIX (UTYp, IPUMEPHI PABHBIX M CHMMETPUYHBIX
buryp;

n300paXkaTh C IMOMOIIBIO IIUPKYJIS, JTMHEHKH, TPAHCIOPTUPA Ha HEIMHOBAHHONM KiIeTYaTOM
Oymare HM3y4eHHbBIC IUIOCKHE reoMeTpuyeckue (Gurypsl M KOH(UTrypaluu, CUMMETPUYHBIC
burypsr;

MOJIb30BAThCSl TEOMETPHUECKUMHE TOHATHAMU: PABEHCTBO (UTYpP, CHMMETPHS; UCIOIH30BAThH
TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEH: OCh CHMMETPHUH, IIEHTP CUMMETPHH;

peoOpa3oBEIBATh (PUTYPHI C MOMOIIBI0 PA3HBIX BHJIOB CHMMETPHUH: OTHOCHUTEIBHO MPSIMOU,
MMOBOPOTHOM, IEPEHOCHOM;

HaxOJUTh BEJIMYMHBI YIVIOB U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI 3aJaHHOMN
BEJIMYUHBI, I10JIb30BATHCS MPHU PEUICHUM 33Jad IPagyCHONM MEpPOW YIJIOB; pacliO3HAaBaTh Ha
YepTe)Kax OCTPBIM, IPSAMOM, pa3BEPHYTHIA U TYIOW YIVIBI, CMEKHBIC U BEPTUKAJIbHBIE YIIBI,
LEHTPAJIBHBIA YrOJI M YroJj, BIMCaHHBIA B OKPYKHOCTb, MCCJIENOBaTh HX MPOCTEHUIINE
CBOMCTBA C IOMOILbIO U3MEPEHUI];

BBIYUCIIATh JUIMHY JIOMAaHOW, IIEPUMETP MHOTOYIOJIbHUKA, II0Jb30BATbCA eAUHUIAMU
M3MEPEHMS JUIMHBI, BBIPAXaTh OJTHYU €IMHULIBI U3MEPEHNUs JUIMHBI Yepe3 ApYTue;

HaxOJIUTh, UCIOJIb3ys YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXKIAY IABYMS TOYKAMH, OT
TOYKH J0 NPSMOM, JUIMHY IIyTH Ha KBaJAPAaTHOM CETKE;

BBIYUCIIATH IIOINAAb (PUIYP, COCTABIEHHBIX M3 NPAMOYTOJbHUKOB, HCIOJIL30BATh Pa3OUEHUE
Ha NpSAMOYTOJIbHUKH, Ha paBHbIE (DUTYPBI, 1OCTpauBaHUE 10 MPSIMOYTOJIbHHUKA; MOJIb30BATHCS
OCHOBHBIMM E€IUHULIAMHA HU3MEPEHMs IUIOIIAAM; BBIPAXKATH OJHU EIUHULBI HM3MEPEHUS
IJIOIIAU Yepe3 APYrue;

— PAaClO3HaBaTb Ha MOACIIAX U 1/1306pa>1<eHI/1;1x nupamMmuay, KOHyC, HWINHIDP,

MCIO0JIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, IpaHb, OCHOBAaHUE, Pa3BEPTKA;

I/I306pa)KaTB Ha KJIEeT4aToi 6yMare apsamMoyr OJIbHBIN MapaJuICJICTIMIICA;

BBIYHCIIATE 00BEM MPSAMOYTOIBHOTO MapaljIesienuIieia, Kyoa, oJIb30BaThbCsl OCHOBHBIMHU
eAMHUIIAMU U3MEPEHHS 00BEMA;

BBIPpAXKATh OJHU CAUHUIBI U3SMCPCHUA 00BEMa qcpes3 Apyrue;

— pcHaTh HCCJIOXKHBIC 3a/la9i Ha HAXO0XKACHHUC TCOMCTPUICCKHX BEJIMIMH B TPaKTHYCCKUX

CUTyaluiX;
HpOBOI[I/ITI)I/ICCJ'Ie)IOBaHI/IeFeOMeTpI/I‘IeCKI/IX(bHprCHeHBIOBBIHBHeHI/ISH/IXCBOI71CTB;

MIPOBOAUTH  NPOCTEHIIME JIOTMYECKUE  PACCYKIACHWS Ul  JOKAa3aTelbCTBA  CBOMCTB
reoMeTpHUecKuX Huryp.

cmpoumbs npasusibHble MHO2OY2ONbHUKU C NOMOWBIO YUDKY AL U JZI/IH(?IZKI/I,'



npu  UCCIeO08AHUU CBOUCME NPABUTLHLIX MHO2OZPAHHUKOE C NOMOWDBLI NPAKMUYECKUX
usMeperull U npeoMemHbIX Mooeell (hopmyIuposams coOCMEeHHble UNOMEe3bl;

CmMpoums pasiuyHvle OPHAMEHMbL C NOMOUBIO PA3TUYHBIX NPEOOPA3068AHULL,

oenams 6bl800 O MOM, YMO BbIAGIEHHbIE CB0UCMBA KOHKPEMHbuIX hueyp u meil Helv3s
PAcnpocmpanums Ha 6ce ceomempuieckue ueypvl 0aHH020 MUnd

co30a6amov Mooeu MHO2O0ZPAHHUKOG.

MartemMaTH4YeCKHUH SI3BLIK M DJIEMEHTHI JJOTUKHU

CMpoOUms OMPUYAHUSL BbLCKAZBIBAHUL PAZHO20 8UOA: 0OWUX, O CYUWECMBOBAHUU;
UCNONIb306AMb  MAMEMAMUYECKVIO CUMBOIUKY HPU NOCMPOCHUU YMEEPHCOSHUU U  UX
ompuyanua: ¥V, 3, =, &, 7,

UCNONIL306AMb  PA3HblE CHOCOObL  BLIPAICEHUS. OMPUYAHUSL OOWUX  BbICKAZLIBAHUL U
8bICKA3BIBAHUUL O CYUWECMBOBAHUU 8 eCECMBEHHOM S3bIKe,

onpeoensimob 8 NPOCMENUUX CLYYAIX UCMUHHOCHb U JIOHCHOCHb OMPUYAHULL 8bICKA3bLBAHULL
Ppasnoco euoa,
00OCHOBBIBATh CBOM CYXJICHUS, HCIIOJIb3YSl M3YYCHHBIC B 6 Kjacce INpaBHJa U CBOWCTBA,

J€J1aTh JJOTHYCCKHUE BbIBOJBI,

MMPOBOAWUTL HCCIIOKHBIC JIOTUYCCKUC PACCYKIACHHA, MCIIOJIB3Yyd JIOTMYCCKHUE OIICpalluu H
JJOT'MYCCKHUEC CBA3KH,

nepesooums NpeosloNCeHUsl ¢ NEePeMEeHHbLIMU 6 UCMUHHbIE UNU JIOHCHbIE YMEEPIHCOCHUS
PAsHuLIMU  CnOCObaMU:  3a0aHUeM 3HAYEHUl NEePeMEHHbIX, C NOMOWbI0 KEAHMOPO8
(cywecmeosanusi 3, obwnocmu Y); uumame GblCKA3bIGAHUS, COOEPAUCAUUE KEAHMOPbL U
3anuUCLIBAMb BbICKA3bIBAHUS, UCHONb3YS KEAHMOPbL, CMPOUMb OMPUYAHUS YIBEPIHCOeHUIL C
K8aHmMopamiu.

nojiyyumsos npedcmaeﬂenue 0 J102UYECKOM Ce008AHUU U TOCUHECKOM 6bl6‘0()€,‘
cmpoumsb OmpuyaHusl Cﬂe()OgaHu}Z,'

cmpoumsb  pa6HOCUIbHbIE ymgep:)fcdeHuﬂ U 00KaA3bl8AMb  UCMUHHOCMb/IOACHOCHb

Ce008aHUsL U PABHOCUILHOCTb 08YX YIMBEPHCOEHUII.



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

5 KUIACC
Kona .
IpPOBEPsIEMOro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTAThl 0CBOEHHS OCHOBHOI
pesyasTaTa o0pa3oBaTeIbHON NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHuA
1 Uucna u BEIYMCIICHUS
[loHuMaTh W MNPaBWIBHO YHNOTPEOJATH TEPMUHBI, CBS3aHHBIE C
11 HATYpaJIbHBIMH YHCIAMH, OOBIKHOBEHHBIMH U ICCATHUYHBIMU JAPOOSMH
12 CpaBHUBaTh U YHOPSAOYMBATH HATypajbHbIE YMCIA, CPAaBHUBATh B
' INPOCTEUIINX CIydasiX OOBIKHOBEHHBIE IPOOH, NeCATHYHBIC IPOOH
COOTHOCUTH TOYKY Ha KOOpPJAWHATHOM (YHMCIIOBOM) mpsiMOM C
13 COOTBETCTBYIOIIMM €M 4YHMCIOM M H300pa)xkaTh HaTypaJibHbIE 4HCIa
TOYKaMH Ha KOOPJMHATHOM (YMCIIOBOM) IpsIMOM
14 BoimonHaTe apudmMernyeckue 1eHCTBUS C HATYPaJbHBIMU YUCIIAMHU, C
' OOBIKHOBEHHBIMU APOOSIMU B IMIPOCTEHIINX CIIydastx
15 BbIOmHATE MPOBEPKY, MPUKHUJIKY PE3y/IbTaTa BEIYUCICHHI
16 OKpyrJATh HaTypaJIbHbIE YMCIIA
2 Pemenne TekCcTOBBIX 3a/1a4
21 Pemrate TekcTOBBIC 33/1a4H apU(PMETHIECKUM CIIOCOOOM H € TIOMOIIBIO
' OpraHM30BaHHOI'0 KOHEYHOT'0 Iepedopa BCceX BO3MOXKHBIX BApUAHTOB
Pemarp  3amaum, coaepxkaliue  3aBUCUMOCTH,  CBS3BIBAIOILUE
2.2 BEJIMYMHBI: CKOPOCTh, BpEMs, pPACCTOSHUE, II€Ha, KOJUYECTBO,
CTOUMOCTh
53 Hcrnonb30BaTh KpaTKHE 3alUCH, CXEMBbI, TaOIHIIbI, 0003HAYEHUS TIPH
) pELIEeHNH 3a1a4
[Tonb30BaTbcs OCHOBHBIMU E€IUHHUIIAMH W3MEPEHMS: LE€HBbI, MacChl,
2.4 paccTosHUsA, BPEMEHH, CKOPOCTH, BBIPAXKaTh OJHU €INHUIIbI BEITUYHHbI
yepes JIpyrue
W3Bnekatp, aHAJIM3UPOBATb, OLIEHUBATh MH(pOpMaLHIO,
25 MPEACTABICHHYIO B  Ta0nuIle, Ha  CTOJ0YaToW  Juarpamme,
UHTEPIPETUPOBATh MPEJCTABICHHbIE JaHHBIE, UCIOJIb30BaTh JTaHHBIE
IIPU pEIIeHUH 3a1a4
3 Harmnsiinas reomerpus
31 [Tonb30BaTbcss FEOMETPUYECKMMH — TOHATHUSAMM:  TOYKa, IpsiMas,
' OTpE30K, JIy4, yroJl, MHOTOYTOJIbHHUK, OKPY>KHOCTb, KpyT
5 [TpuBoaUTE MpUMEPHl OOBEKTOB OKPY)KAIOIIEr0 MHpPA, UMEIOIIUX
3 (dbopMy U3yUEHHBIX T€OMETPHUECKUX (DUTYp
Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpIIMHA
3.3 CTOpOHA; C MHOTOYTOJIbHUKAaMH: yrojl, BEpIIMHA, CTOPOHA, JUArOHallb;
C OKPY>KHOCTBIO: paJinyc, TUaMeTp, LICHTP
N300paxkaTh U3ydeHHbIE TeOMETpUUYecKre (pUrypsl HA HEITMHOBAHHOM
34 U KJIeT4aTo OGymare ¢ MOMOIIBIO HUPKYJIS U IMHEHKH
HaxomuTs [AMHBI OTPE3KOB HENOCPEACTBEHHBIM WM3MEPEHHUEM C
35 MOMOUIbIO JIMHEMKH, CTPOUTH OTPE3KU 3aJaHHOM UJIMHBI; CTPOUTH
OKPYXHOCTb 33JJaHHOTO paguyca




3.6

Hcnonb30BaTh CBOICTBA CTOPOH U YIJIOB NMPSIMOYTOJIbHUKA, KBapaTa
JUISL X TIOCTPOCHMUSI, BBIYUCIICHUS TUIOLIAAN U TIEpUMETpa

3.7

BbIuuciate nepuMeTp | Iioniaas KBajapara, npsiMoyrojibHHUKa, Guryp,
COCTaBIICHHBIX W3 TPSIMOYrOJBHUKOB, B TOM uHcie ¢uryp,
M300paXEHHBIX HA KJIETYaTON Oymare

3.8

ITonp30BaThCd OCHOBHBIMU MCTPUYCCKMMHU CAWMHUIAMHU HU3MEPCHUA
JJIMHBL, IUIOMAAW; BhIpaKaTb OAHNU €AWHHIBI BEIMYWHBI Y€PE3 APYTUC

3.9

Pacnio3HaBath napanienenunesn, Ky0, MCIOJIb30BaTh TEPMHUHOJIOTHIO:
BEpIlIMHA, pebdpo, TpaHb, W3MEPEHUS; HAXOAUTb H3MEpPEHUs
napajenenunea, Kyoa

3.10

Bbraucnare 00b€éM  KyOa, mapajuielienuiiea 1Mo 3aJaHHBIM
W3MEPEHHSM, TI0JIb30BAThCs CAMHUIIAMHU U3MEpEHUs 00bEMa

3.11

Periate HeCIIOXKHEIE 3aa4u Ha U3MCPCHUC 'COMCTPHUYCCKUX BCIIMYNH
B IPAKTUYCCKUX CUTyallusaX

KJIACC

Kon
NPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTeIbHON IPOrpaMMBbI OCHOBHOT'0 00111er0 00pa30BaHuA

1

Yyucia U BBIYKUCIIEHUS

11

3HaTh W TOHUMATh TEPMHUHBI, CBA3AHHBIE C PA3IUYHBIMU BHUAAMHU
qucesl U CIIoco0aMM X 3alUCH, NEPEXOUTh (€CIU 3TO BO3MOXKHO) OT
OJIHOH (pOPMBI 3aMKCH YKCIa K APYTOi

1.2

CpaBHI/IBaTI) U YIHOpsAJOYMBATHL LEJIBIC YUCIIA, OOBIKHOBEHHEIC M
JCCATUYHBIC I[pO6I/I, CpaBHHBATb YKCJId OJHOI'O U pa3HbIX 3HAKOB

13

BBIHOJ'IHHTL, coucras YCTHBIC n IIMCBMCHHBIC HpI/IéMLI,
apI/I(l)MeTI/I'-IGCKI/Ie I[GI\/JICTBI/ISI C HaTypaJbHbBIMHW W LCJIBIMU YUCIIAMH,
OOBIKHOBEHHBIMU U JACCATHYHBIMHA I[pO6§IMI/I, IIOJIOKHUTCIIbHBIMHU H
OTpULATCIIBHBIMU Y CJIaMU

14

BbluncnsaTh 3HaU€HHS] YUCIIOBBIX BBIPAKEHHM, BBITIOJHATh IPUKUIKY U
OIIEHKY pe3yibTaTa BBIYHCICHUM, BBIMOJIHATH MPEeoOpa3oBaHUs
YHCIOBBIX BBIPAXEHHI Ha OCHOBE CBOWCTB apu(METHYECKHX
nercTBUi

15

Okpyriare Lenble 4Yucia U JISCATUYHBIE  JpoOH, HAXOAWUTh
NpUOIMKEHUS YHCeT

1.6

CoOOTHOCUTB TOUYKY Ha KOOPJIMHATHON MPSIMON C COOTBETCTBYIOIINM €1
YUCIIOM M M300pa)kaTh 4Mcia TOYKaMU Ha KOOPAMHATHOM MpsSMOI,
HaxOJUTh MOJYJIb YUCJIA

1.7

COOTHOCUTh TOYKY B MNPAMOYIOJBHOM CHUCTEME KOOpAHWHAT C
KOOPJAMHATAMU 3TOM TOUKU




18

Okpyrare  ULenble 4Yucila U JISCATUYHBIE  JpOoOH, HAXOAWUTh
IPUOIMKEHUS YU CET

YucnoBble 1 OYKBEHHBIE BBIPAKEHUS

2.1

I[Toummate n y1'IOTp66J'IHTB TEPMHUHBI, CBA3aHHBIC C 3allMCbIO CTCIICHU
4qucCljia, HaXOIUTb KBaApaT H KY6 YHucCia, BBIYUCIATH 3HA4YCHUA
YHCIOBBIX BBIpﬁ)KGHHfI, CoACpIKaMX CTCIICHU

2.2

ITonw30BaThCA IIpU3HAKaMu JCIMMOCTH, pacKiIaAblBaTb HATYpPaJIbHBIC
qucia Ha MPOCThIC MHOXHUTCIIN

2.3

[Tonp30BaTbCst MacITAOOM, COCTABIATH MPOMOPIIMU M OTHOLICHUS

2.4

Hcnonp3oBath OykBbl Uil OOO3HAUEHUS 4YHCEN MPHU 3alucH
MaTEeMaTUYeCKUX BBIPAXKEHUH, COCTaBIATh OYKBEHHBIC BBIPAXKECHHUS U
(bopMyIibl, HAXOIUTH 3HAYECHUS OYKBEHHBIX BBIPAXKECHUN

2.5

HaXO,Z[I/ITB HEU3BECTHBIA KOMIIOHEHT paBC€HCTBA

Perienue TeKCTOBBIX 3a1a4

3.1

Pemrate  MHOTONIaroBbIE  TEKCTOBBIC  3aJaudl  apu(METHUSCKUM
c1oco0oM

3.2

Pemars 3agaum, CBSI3aHHBIE C OTHOILLIEHHWEM, MPONOPUHAOHAIBHOCTHIO
BEJIMYMH, MPOICHTAMH, peliaTh TPU OCHOBHBIC 3aJladyd Ha JIpoOu M
MIPOLICHTBI

3.3

Pemate  3amaun, coaepkalmue — 3aBUCUMOCTH,  CBA3BIBAIOLIUE
BEJIMYUHBI: CKOpPOCTb, BpEMs, pacCTOSHHE, ILEHY, KOJIHMYECTBO,
CTOMMOCTb, IIPOU3BOIUTENBHOCTh, BpeMs, 00bEM pabOThl, UCIOIb3Ys
apu@meTuyeckue JeMCTBUS, OLEHKY, MPUKUIKY; I0JIb30BaThCS
€AVMHULAMU U3MEPEHHUS COOTBETCTBYIOLIUX BEIUYHUH

3.4

CocTraBiiTh 6yKBeHHI)Ie BBIPpAXKCHUA 110 YCIIOBHIO 3a/la4n

3.5

N3Bnekars nndopmaruio, mpeCTaBICHHYIO B Ta0IUIAX, HA TUHEHHOM,
cTonmOuaToii WA  KPYroBOM  JMarpaMmax, HMHTEPIpPEeTHPOBATH
MPEJCTaBICHHBIE TAHHBIE, UCIIOJIb30BATh JAHHBIE IIPU PEIICHUH 3a1a4

3.6

[TpencraBiasTh MHPOPMALKIO C TMOMOIIbI TAOMMI, JIMHEHHON U
CTOJIO0YATON JUarpamm

Harnsanas TeoOMCTpUA

4.1

[TpuBoaNUTE TpHUMEPHI OOBEKTOB OKPY)KAIOLIETO MHpa, HMEIOLINX
(GopMy H3YYEHHBIX T'€OMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (QUTYp

4.2

N300pakaTb C NOMOIIBIO LMPKYJsS, JIMHEHKH, TpaHCIOPTUpa Ha
HEJIMHOBAHHOW W KieT4aroi  Oymare HW3y4YeHHbIE  IUIOCKHE
reoMerpuueckue GUrypsl 1 KOHQUTypaluu, CAMMETPUYHbIE PUTYPbI

4.3

ITons3oBaThCs rCOMCTPUICCKUMU TMOHATHAMU: PABCHCTBO (I)I/Il“yp,
CUMMCTPUA, HCIIOJBb30BATH TEPMHUHOJIOTUIO, CBA3aHHYIO C
CHMMCTpHCﬁI OChb CUMMCTpPHH, OCHTP CUMMCTPHUU

4.4

Haxonuth BEeIMYMHBI YIJIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA,
CTPOUTH YIJbl 33JaHHOM BEJIMYMHBI, I0Jb30BATHCA IPU PELICHUU
3a/1a4 rpajlyCHOM MEpOM YIVIOB, PaclO3HaBaTh Ha YepTEkax OCTPbIH,
MIPSAMOM, pa3BEPHYTHIN U TYNION YIJIbI

4.5

Beluucnate  AMHY  JIOMaHOM, — NEPUMETP  MHOTOYTOJIBHHMKA,
MOJI30BAaTbCAd €AVMHULAMU WM3MEpPEHUs JUIMHBI, BbIpaXaTb OIHU
€MHULBI U3MEPEHUS JUIMHBI Yepes3 Ipyrue




4.6

Haxonutb, ucnoisp3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY
JBYMsI TOYKaMH, OT TOYKH 10 NPAMOM, JJIMHY IIyTH Ha KBaJApaTHOU
CEeTKe

4.7

Bberaucnsate miomans QuUryp, COCTaBIEHHBIX W3 MPSMOYTOJIHHUKOB,
UCIIOJIb30BaTh pa30HeHHne Ha MPSIMOYTOJbHHUKH, Ha paBHbIE (QUTYpBHI,
JIOCTpauBaHUE JI0 MPSIMOYTOJbHUKA, I[0Jb30BATbCS OCHOBHBIMHU
€IMHULIAMU HW3MEpPEHUs IUIOMIA[M, BbIpaXaTb OJHU  EAMHUIIBI
MU3MEPEHHUS TUIOLIAAN Yepe3 Ipyrue

4.8

Pacno3naBate Ha MOAENAX U H300pXKEHUSIX MHPAMHUIY, KOHYC,
MWIMH]P, WCIOIh30BaTh TEPMUHOJIOTHUIO: BEpIIMHA, PeOpo, TpaHb,
OCHOBaHue, pa3BEpPTKa

4.9

N300paxkaTh Ha KJIeT4aTOl Oymare MpsiMOYTrOJIbHBIH Mapaieenunes

4.10

Beruncnsate  00bEM  IpAMOYrOJBHOTO — Mapajulielienunesna, Kyoa,
H0JIb30BaThCsl OCHOBHBIMM €MHULIAMH U3MEPEHUs 00bEMa

411

Pemate HECIOXXHEIC 3aJa4d Ha HaAXO0XICHUC T'COMCTPHYCCKHUX
BCJIMYHMH B IIPAKTUYCCKUX CUTYyaAllUAX

HNPOBEPAEMBIE 3JIEMEHTDI

COJIEP)KAHUS
5 KNIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 HatypaJibHbIe ynciia u HyJIb
11 HarypansHoe umcno. Psn marypamenbeix umcen. Yucmo 0. M3obpakenue
' HaTypaJbHbIX YHCEJ TOUYKAMHU Ha KOOPJIMHATHOM (UMCIIOBOM) NMpsiMOn
12 [TosuumonHass cucremMa cuuciaeHusd. Pumckas Hymepanus. [lecaTtuuHas
' CUCTEMA CUMCIICHUS
13 CpaBHeHUE HATypalbHBIX YUCEN, CPABHEHUE HATYpPaJIbHBIX YUCENl C HYJIEM.
' OxpyrieHne HaTypaJIbHbIX YUCEIl
CrnoxeHue, BBlUUTaHNE, YMHOKEHHE U JEJICHNE HAaTypaJlbHbIX uncell. CBONCTBO
14 HyJIs TpU CIOXKEHHHM, CBOWCTBA HYJIS M EAMHUIBI IPU YMHOXKEHUH.
' [TepemecTuTenbHOE W COYETaTEIbHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS U
YMHOXEHHUS, pacrpeeuTeIbHOE CBONCTBO (3aKOH) YMHOKEHHUSI
Hcnonb3oBanue OykB Juist 0003HaUE€HUSI HEM3BECTHOT'O KOMIIOHEHTA U 3aITUCH
15 CBOICTB apu(pMeTH4YEeCKUX JeHCTBUM
Jenurenu W KpaTHbIE 4HWCIa, pPa3lioKEHWE HAa MHoXuTenu. I[Ipocteie u
1.6 coctaBHble uucna. [lpusnaku penumoctu Ha 2, 5, 10, 3, 9. [enenue c
OCTaTKOM
17 CreneHp Cc HaTypaJbHBIM IIOKa3aTejaeM. 3aluch 4YKcia B BHUJE CYMMBI
' pa3psAHBIX CIaraeMblxX
YucnoBoe BbIpakeHHE. BbluMClieHME 3HAYEHUH YHMCIOBBIX BBIPAXKECHMI,
18 MOPSIIOK  BBIMIOJIHEHUs JIeWcTBHM. lcnosib3oBaHuMe TIpU  BBIYMCIICHHSIX
' NIEPEMECTUTENIBHOTO M COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOXEHUS, paCIpeeIUTEIbHOTO CBONCTBA YMHOXKEHHUS
2 Hpobu
[IpenacraBnerrie o J1poOM Kak CrmocoOe 3amuCh  YacTH  BEITUYUHBI.
2.1 OObIkHOBEHHBIE 1poOH. [IpaBuiibHBIE M HEempaBWiIbHBIE ApooH. CMemaHHas
Ipo0b, MpencTaBiIeHHe CMEUIaHHOW ApoOu B BUIE HEMpPaBWIBHON ApoOu U




BBIZICJICHUE 1I€JI0OM YacTW YKClIa W3 HEMpPaBHIbHOW Apoou. M3o00paxkeHnue
npoOeit TouKaMy Ha YUCIIOBOM MPSMON

OcHoBHOe cBoiicTBO npodbu. Cokpamenue apobeit. [IpuBenenue npodbu k

2.2 HOBOMY 3HameHarenmo. CpaBHeHuUE Ipobdeit
23 CrnoxeHue U BelUUTaHHE ApoOeii. YMHOKEHUE U JenieHne Apo0eit, B3auMHO-
' oOpartHble 1pobu. HaxoxxaeHue yacTu LeIoro U LENoro 1o ero 4acTu
Hecsatnunas 3anmuchk apoOei. IlpencraBineHue ACCATUYHONW APOOM B BHJIEC
2.4 0ObIKHOBEHHOU. M300pakeHHe NECATUYHBIX IPOOei TOYKAaMHU Ha YHCIOBOM
npsiMoii. CpaBHEHHUE JECATUYHBIX APOOCH
95 Apudmernueckue JAEHUCTBHS C JECATUYHBIMH  JpoOsimu.  OkpyrieHue
' JECATUYHBIX Tpo0Oeii
3 Pemenne TekcTOBBIX 3a1a4
3.1 Pemenne TekcTOBBIX 3a7a4 apu(PMETHIECKUM CITIOCOOOM
39 Pemienne normyeckux 3amad. Pemienune 3amad nmepeOOpoM BCEX BO3MOMKHBIX
' BapHaHTOB. lcnonp30Banue npu perieHny 3a1a4 Ta0IHIl U CXeM
Pemenne 3amau, coaepKamMxX 3aBUCUMOCTH, CBSI3BIBAIOLINE BEIUYHHBL:
33 CKOPOCTb, BPEMs, PAaCCTOAHME, ILICHY, KOJIHMECTBO, CTOMMOCTE. Eaunuiibr
U3MEpEHUs: Macchl, 00bEMa, LIEHbl, PACCTOSHUS, BPEMEHHU, CKOpOCTH. CBsI3b
MEXy €IMHUIIAMU U3MEPEHUSI KaXKI0W BETUYHHbI
34 Pemenne oCHOBHBIX 3aj1a4 Ha JpooOu
3.5 [IpencraBnenue JaHHBIX B BUJIE TaOIMII, CTOJIOYATHIX AUArpaMm
4 Harnsignas reomerpus
Harnsnueie npeacraBnenus o GUrypax Ha IIIOCKOCTH: TOUYKa, IIPsiMast, OTPE30K,
4.1 Jqy4, YroJi, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yrou. Ilpsimoi,
OCTPBIH, TYIIOW U Pa3BEPHYTHIN YIIIbI
JnuHa oTpes3ka, METpUYECKHE €AUHULIBI JIMHBL. JIMHA JTJOMaHOM, TEPUMET]
4.2 MHOTOyrojibHuKa. M3mMepeHne © TOCTPOEHUE YIVIOB C  [OMOUIBIO
TpaHCHOPTHpPa
43 Harnsanueie npencraBinenus o ¢urypax Ha IJIOCKOCTH: MHOIOYTOJIBHUK,
' MPSIMOYTOJILHUK, KBAAPaT, TPEYTOJIbHUK; O PAaBEHCTBE (PUTYD
Nzobpaxenue ¢uryp, B ToM uucie Ha kierdarod Oymare. I[loctpoenue
44 KOHpUrypauuid M3 dYacTeil mnpsMoil, OKPYKHOCTM Ha HEIMHOBAaHHOW U
' kieryaToi  Oymare. Mcmosib3oBaHHWE  CBOWCTB  CTOPOH H  YIJIOB
NpsIMOYTOJIbHHMKA, KBaJipaTa
[lnomanes mnpAMOYTrodbHUKA W  MHOTOYTOJIBHUKOB, COCTaBIICHHBIX U3
4.5 IPSIMOYTOJIBHUKOB, B TOM uucie (uryp, H300pakEHHBIX Ha KIIETYATOU
Oymare. EquHUIIBI M13MEpEeHUS MO
Harnsinaple mpeacTaBaeHns 0 TPOCTPAHCTBEHHBIX (DUTYpax: MPSMOYTOIbHBIHA
napajuiefienunen, Ky0, MHOTOrpaHHUKUA. M300pakeHue MpocTeHIImx
4.6 MHOTOrpaHHHKOB. Pa3BépTku kyba u mapamuienenunena. Co3mganue mMopeneit
MHOTOTPaHHUKOB (M3 Oymaru, TMpOBOJOKH, IUTACTUIIMHA U  JPYTHUX
MaTepHaJioB)
47 O0BEéM TPSIMOYTONLHOTO Mapaienenumneaa, Kyoa. EIUHUIBI u3MepeHus

00BéMa




6 KJIACC

Kon IIpoBepsiemMblii 31eMeHT cOAepKAHUSA
1 HarypanbHble yncna
Apudmerndeckue OEHCTBUS C MHOTO3HAUYHBIMU HATypaJbHBIMH YHCIIAMH.
YucnoBble BBIpAKEHUS, MOPSJOK JEHCTBHM, HCIONb30BaHUE CKOOOK.
11 Hcnonp30BaHue NMpU BBIYMCIECHUSAX NEPEMECTUTEIBHOIO M COYETATEIBHOTO
CBOWCTB CIIO)KE€HMSI M YMHOXEHHS, pPaCHpeleUTe]bHOI0  CBOMCTBA
YMHO>KEHUS
1.2 OxkpyriieHrne HaTypaabHbIX YHCET
13 Jlenutenu v KpaTHbIE YKciia, HAMOOIBIITNN OOLTUI AeUTETh U HAUMEHbIIIEEe
' ob1iee kpaTHoe. JlennMocTh CyMMBI ¥ IPOU3BEICHHUS
14 JleneHue ¢ 0ocTaTKOM
2 Hpobu
51 OObIKHOBEHHAsT TPOOb, OCHOBHOE CB()UIZCTBO IpoOH, COKpallleHHe JIpPOoOeH.
CpaBHeHuE U ynopsA04iBaHue Ipooeit
59 Pemenue 3amau Ha HaXOXKJIEHHE YacTHU OT LIEJIOTO U LIEJIOr0 IO €ro YacTH.
' JlpoOHOE YKCII0 KaK pe3ysbTaT JeJIeHUs
93 [IpencraBnenne AECATHYHON IpoOuW B BHUAE OOBIKHOBEHHOH Ipobu u
' BO3MOKHOCTb IPE/ICTaBIIEHUS] OOBIKHOBEHHOU Apo0H B BUJIE 1€CATUUHON
JlecaTuuHble JApoOM M MeTpHuecKkas cuctemMa wmep. Apudmernueckue
2.4 JEUCTBUS M YHUCIIOBBbIE BBIPAKEHHUS C OOBIKHOBEHHBIMH M JI€CATHUYHBIMHU
IpoOsMu
5 OtHowenue. JleneHue B JaHHOM OTHOLIEHMH. MacmTal, MpOHOPIMSL.
S [IpuMeHeHne nponopuui IPU PEIIEHUN 33]1a4
[TonsiTue nporeHTa. Boruricienue nponeHTa OT BETUYUHBI U BEJTUYHHBI 10 €€
2.6 MPOILEHTY. BbIpakeHne MpoLeHTOB JeCATUYHBIMU po0sMu. Pemenue 3agau
Ha IPOLEHTHI. BripakeHne OTHOIIEHUSI BETMYMH B ITPOLIEHTaX
3 [losoxUTENBHBIE M OTPULIATENBHBIE YKCTIA
[TonoxxurenpHele U oTpuuarenabHble uucna. Llensle uncna. Monyns 4ucna,
3.1 reoMeTpuyecKas HHTepIperanus MoAyis uuciaa. M3o0paxeHue dyucen Ha
KOOpAUHATHOMU NpsAMoM. UncioBsle poMexyTku. CpaBHEHUE YnCEN
39 Apudmernueckue JEHCTBHUS C TOJNOXKUTENbHBIMU U OTpULIATEIbHBIMU
' YHACIIaMHA
[IpsimoyronbHasi cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKH Ha
3.3 IIockocty, abcmucca W opauHara. IlocTpoeHme ToWek M GuUryp Ha
KOOPJAWHATHOM TUIOCKOCTH
4 BykBeHHBIE BEIpaKEHHS
[Ipumenenne OykB [ 3alUCH  MaT€MaTUYECKUX  BBIPAKEHUH U
41 npeuioxkeHuil.  CpolicTBa  apudmernyeckux  AeWcTBUil.  BykBeHHbIe
' BBIPQKEHUS M YMCJIOBBIE TOJICTAHOBKH. ByKBEHHBIE paBeHCTBA, HaXOXKIACHHE
HEU3BECTHOTO KOMIIOHEHTA
49 (I)op}\aynbl, dbopMyIbl NepuMeTpa U IJIOMAAN MPSIMOYTOJIbHUKA, KBajpaTa,
o0bEMa napajienenunesa u Kkyoa
5 Pemnrenre TeKCTOBBIX 3a1a4
5.1 Pemenne TekcToBBIX 3a7a4 apu(METHIECKUM CIIOCOOOM




Pemenue normdeckux 3amad. Pemenne 3amay mepeOOpoM BceX BO3MOKHBIX

5.2
BApUAHTOB
Pemenne 3apmad, copepXKallMx 3aBHCHUMOCTH, CBSI3BIBAIOINUX BEIMYUHBI:
CKOpPOCTb,  BpE€Ms,  pacCTOsHUE, II€Ha,  KOJIUYECTBO,  CTOUMOCTb,
5.3 IIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM paboThl. ENUHMIIBI H3MEPEHUsI: MacChl,
CTOMMOCTH, pAacCTOSHUS, BPEMEHM, CKOpocTU. CBs3p MeXay €AMHHULIAMU
U3MEpPEHUS KaXI01 BEINYMHBI
54 Pemenne 3azmad, CBA3aHHBIX C OTHOLICHHMEM, IPONOPLUOHATIBHOCTBIO
BEJIMYMH, IPOLIEHTaMH; peIlIeHHEe OCHOBHBIX 33]1a4 Ha JPOOU U MPOLEHTHI
55 OneHka M NpHUKUAKA, OKpyrieHue pesynbrata. CocraBieHHe OyKBEHHBIX
' BBIPAKEHUH 110 YCIOBHIO 3a1a4U.
56 [IpencraBnenne AaHHBIX C MOMOUIbIO TabmuI U nuarpamMMm. CronOuarsie
' auarpammbl. YTeHME KpyTOBBIX AMarpaMmm
6 Harnsimnas reomerpust
6.1 Tqua," npsiMasi,  OTpe30K, JIyd, yroJ, JIOMaHas, MHOI'OYT'OJIbHUK,
YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT'
9 B3aumHOe pacnosiokeHHE IBYX MNpPSAMBIX Ha IUIOCKOCTH, IapajlleibHbIE
6. HpsiMbl€e, IEPIIEHANKYIISIPHBIC TIPSIMbIE
6.3 N3mepenune paccTosHUM: MEKIy ABYMA TOYKAMHU, OT TOUKH 10 MIPSIMOH,
JUIMHA MaplIpyTa Ha KBaJpaTHOU CETKe
6.4 N3mepenue u oCcTpoeHHE yIiIOB C IOMOLIBIO TPAHCIIOPTHPA
6.5 Bunsl TPEYTONBHHKOB: 0CTp0y1“0JII:HI:II71, IIPSAMOYTOJIBHBIN, TYIOYTOJIbHBIN,
paBHOOEIPEHHBIN, PABHOCTOPOHHUI
6.6 UYerbipéxyrompHuk. [IpsAMOYronbHUK, KBaapaT: HCIOJIB30BAHUE  CBOMCTB
' CTOPOH, YIJIOB, AMAaroHANIEH
N300paxkeHne reomMeTpuueckux (GUIyp Ha HEITUHOBaHHOW Oymare ¢
6.7 WCIIONIB30BAHUEM  LUPKYJA,  JIMHEMKH,  YrOJbHHMKA,  TPaHCHOPTHpA.
ITocTpoenust Ha KieT4aToit Gymare
6.8 [lepumeTp MHOTOYTOJTPHHUKA
6.9 [Tonsatue nuomanu GUrypsl, eTUHULBI U3MepeHus riomaau. [pubnmxénnoe
' M3MepeHue IIomaan GUryp, B TOM 4ucie Ha KBaJpaTHOW CeTKe
6.10 [TpubnnxEHHOE N3MEpEHUE JUIMHBI OKPYKHOCTH, TUIOIIAAN KpyTa
6.11 Cummerpus:  neHTpanpHas, oceBas M 3epkanpHas.  Iloctpoenue
' CUMMETPUYHBIX (QUTYP
Harnsagaele IIPEICTaBICHUS 0 IIPOCTPAaHCTBEHHBIX ¢durypax:
napajuienenunes, Kyo, npusMa, nupamuaa, KOHyC, UIMIMHAP, map U cdepa.
6.12 N300paxkeHne  mpocTpaHCTBeHHbIX  ¢uryp.  Ilpumepsl  pa3BEpTOK
' MHOTOT'PAHHUKOB, 100581050301 (o] u KOHYCA. Co3nanue MoJeIen
MPOCTPAHCTBEHHBIX (PUTryp (M3 Oymaru, MpOBOJIOKH, IUIACTHIMHA U APYTHX
MaTepHaoB)
6.13 [Tonatue o6bvéma, enuHUIBl U3MepeHus 00bEMa. OOBEM MPSAMOYTOIBEHOTO

napajuieNenumnesna, kyoa




YUYEBHO-METOJINYECKOE OBECIIHEYEHHUE OBPA30BATEJBHOI'O MTPOLECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA
* Maremaruka (B 2 yactsx), 6 kimacc/ Bunenkun H. 5., XKoxos B.1., Yecnokos A.C.,
Anexcanaposa JI.A., IlIsapioypa C.1., AkuronepHoe o6mmecTBo «M31aTenbeTBo
«IIpocsemnienue»
» MaremaTuka: 5-i kimacc: 6a30BbIi YPOBEHb: YUeOHUK: B 2 4acTsX, 5 kinacc/ Bunenkun H. 4.,
’Koxor B.U., YecnokoB A.C. u apyrue, AKiinoHepHoe o601mecTBo «3marenscTBo
«Ipocsemienue»

METOANUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA
YueOnuku 5, 6 kiacce (B 1ByXx 9actsx). Apropsl: Bunenkun H. 4., JKoxos B.U., YecHokoB
A.C., UBapubypa C.H.
-Paboune TeTpanu 5, 6 kmacce! (B AByX dacTsx). ABrop Pynuunkas B.H.
-KonTpoawsHbie pabotsl 5, 6 kimaccel. ABTopsl: XKoxos B.1., Kpaiinesa JI.b.
-MaremaTu4eckue TUKTaHThI 5, 6 Kitaccel. ABTOpHI: JKoxo B.U.
-MaremaTtuueckue TpeHaxkepsl 5, 6 kiaccsl. ABTopsl: JKoxoB B.1.
-Meroanueckoe mocodue mis yuurens. O0yueHue mareMaTuke B 5-6 kiaccax. ABrop JKoxos
B.1.

NUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCbI CETH HHTEPHET
VYyebHoe nntepakTuBHoe ocodue k yueOnukam H. S1. Bunenkuna, B. H. )Koxoga,
A.C.Yecnoxkona, C. 1. lIBapudypna «Marematuka 5 u 6 kiacc;
http://school-collection.edu.ru—kosuiekius 00pa3oBaTeIbHBIX PECYPCOB;
InternetUrok.ru-suzneo ypoku;
http://www . math-on-line.com-3anumarenbHas MaTeMaTHKa,
http://www. logpres.narod.ru—mpumeps! HHOOPMAIIMOHHBIX TEXHOJIOTHH;
http://www. allmath.ru-scs maremaruka,



TEMATHYECKOEIIJIAHUPOBAHUE

Skiaacce

(221 yac—yruy6JieHHBIi YPOBEHB)

HaszBanue KoJ-Bo OcHoBHOe coep:xaHue JlomosiHUTEIbHOE COlEPKAHME
paszaesna(TemMbl) 4acoB (0a3oBbIi YPOBEHD) (pacuupeHnmue 10 yriiy0J1eHHOr0 YPOBHS)
Kypca (yra)

HarypajabHbie 71 [ecsaTtuynas cucrema cumciieHus. P HatypaneHbIX | IlepeBon yciioBus 3aauu Ha MAaTEMaTUYECKUH SI3BIK.

yucaa. [leiictBus
¢ HATYPAJIbHBIMH
qYUCIaMHU

yucen. Harypansusiii psaa. Yucno 0. HarypanbHbie
yuciaa Ha KoopauHaTtHOM mpsmoi. CpaBHeHHe,
OKpYTJICHHE HATYypAIbHBIX Yncell. ApupMETHIECKHE
JNEeHCTBUS € HaTypaJbHbIMM uuciamu. CBoicTBa
HyJId IIpU CIOKEHUM W YMHOXKEHUH, CBOMCTBa
eIUHULBI IIpu yMHOXeHUU. [lepeMectu TenbHOE U
COYETaTEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHHS,
CBOMCTBO
Jenurenu v KpaTHbIE 4KCIIa, PA3IOKCHUE YKCIIa HA
MHOXxUTENH. [lenenune ¢ ocratkoMm. IIpocteie u

coctaBHble uncna. [Ipusnaku nenumoctuna?,s, 10,

pacnpeaciimTeIIbHOC YMHOKCHHUA.

3, 9. CteneHb ¢ HATypaJbHBIM MOKA3aTEIIEM.

UucnoBble  BBIPOKEHHS;  TMOPSAOK  JICHCTBHIA.

Pemennie TekCTOBBIX 3a7ja4 Ha Bce apu(MeTHIeCKue
JIEHCTBHUSI, HA IBUJKEHHUE U MTOKYTIKH.

Pabota ¢ MmaTreMaTn4eckoil MOJIETIBIO.

Meton ipo6 u ommbok. Meto nepedopa.
JlononHuTtenpHbIe CBOMCTBA apu(METHUECKUX ACHCTBUMN:
JIETTMMOCTh MPOU3BEACHHUS; ICIUMOCTh CYMMBI
U3y4eHUE U TIPUMEHEHUe
nenumoctH Ha 11, Ha 4, Ha 25, Ha §; pelieHre TEeKCTOBBIX
3a/ay, MaTE€MaTU4YeCKOW MOJENbI0 KOTOPBIX SBISIETCS
anroput™ HaxoxnaeHus HOJ[ u HOK; nenenue uucna Ha
MIPOU3BE/ICHNUE;
JIETTUMOTO Ha OJTHO M TO K€ YUCTIO.

U Pa3HOCTU; IIpU3HaKa

ACJICHUEC U YMHOXCHHC JOCIUTCIIA U

Bricka3piBanus. BBeneHWe MNOHATUH «TEMa» U «pPEMay.
O6mue yrBepxkaeHUs. BBeaeHus Buaa yTBEpXKIEHUS,
MOHSATHE KOHTpHpHUMepa. BBelneHune BHIA YTBEpPKICHUSA,
JT0Ka3aTeNbCTBO UCTHHHOCTH METOI0M Tiepedopa.
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Harasanas 17 Touka, mpsmMas, oTpe3ok, Jyd. Jlomanas. | 3HaHue F€OMETPUUYECKHUX MIOHSITUH, KOTOpbIE
reoMeTpusi. N3mepenue nIuHBI OTpe3Ka, METPHUSCKHUE SAMHMIIBI | IPHHUMAIOTCS B TEOMETPHUH 0€3 Onpee/IeHU .
JlnHum Ha u3MepeHus:  JUIMHbL.  OKpPY)KHOCTb U Kpyr. | BbIABIATH, Ha OCHOBE, KAaKMX HM3BECTHBIX OMNpPEICICHUN
MJIOCKOCTH [TpakTuueckas padota JaeTcs ornpejeneHue reomerpuueckoit purypel. CTpouTh
«IlocTpoenue y3opa U3 OKpYKHOCTEW». VYTroi. | onpeaencHue 0ojee CIOKHBIX TeéOMETPUUYECKUX (QUryp Ha
[IpssMo#i, OCTpBIN, TymoW M pPa3BEPHYTHIA YIJbl. | 0a3¢ M3BECTHBIX MOHATHH MpocTeWIux. BriaBuxkeHue
Uzmepenue yrnos. [Ipaktuueckas pabora TUIOTE3 O CBOMCTBAX I€OMETPUUECKUX (PUTYyp B KauecTBe
«[TocTpoeHue yrioy. pe3ynbTaTa MaTeMaTHYECKOTO UCCIIeI0OBAHUS.
YTBepKICHUS 0 CYIIIECTBOBaHHH. Crioco6b1
JoKa3aTenbcTBa — OOHIMX  yTBepkIeHud.  Bpenenue
o0o3HavyeHuii.  JlokazaTenbcTBO W OMNpPOBEP)KEHHUE
BBICKA3bIBAaHUI pa3HOro BUAA (YAaCTHBIX, OOIMHX, O
cymectBoBanun). IIpoOiiema joka3arenscTBa  OOIIETO
YTBEPXkKJICHUS Ha OECKOHEYHOM MHOKECTBE.
OObIKHOBEHHbIE 56 Hpo6s. I[lpaBunbHBle W HempaBuibHbIe Apodbu. | OCHOBHOE CBOMCTBO IPOOHU: COKpallleHUE U MpPUBEICHUE
apoou OcHoBHOe cBoiicTBO Apobu. CpaBHeHue ApoOeill. | K HOBOMY M OOIIeMY 3HaMEHATelNto Ipo0eil, coaepxKammx

CrnoxxeHne W BBIUMTAHUE OOBIKHOBEHHBIX JIpOOEii.
CmemanHas ApoOb. YMHOXEHHE U JeleHUe
OOBIKHOBEHHBIX JIpOo0ei; B3aMMHO-00paTHBIE APOOH.
Pemenne TEKCTOBBIX 3ajay, coAepKallUX APOOH.
OcHoBHbIe3a1auu Ha Apoou. [Ipumenenune OykB ais
3aIACH

MaTEMATHUYCCKUX BI)Ipa)KeHI/II\/’I n

MIPEI0KEHU M.

B 4YMCIUTENIE W 3HAMEHATENe YNCla, INEPEMEHHBIE H
CTETICHH TPeOYIOIMX  MPUMEHEHHS
paclpeeNuTeNIbHOT0 3aKOHA JUIsl BBIHECEHUs OOLIEro

MEPpEMCHHBIX,

MHOXUTEJS 32 CKOOKH.

CpaBHenne npoOeii: depe3 pgomoiHeHue 10 1, 10 Y.
CrnosxeHue, BRIYUTAHUE, YMHOXKEHHUE U JICJICHHUE JIPOOCH,
COJIepKalIMX B YHCIUTENIE W 3HAMEHATEele 4YHhcia,
NEPEMEHHBIC U CTCIICHU IIEPEMCHHBIX.

[Ipumenenne ocoOoro TmpuemMa TMpPU YMHOXKEHUU U
JIEJICHUU JpoOu Ha HATYypaJbHOE YUCIO (OTIACNBHO IeNI0i
Y4acTH U OTJIENBHO APOOHOI) KaK palliOHAILHOTO IS
Oco0oro Buaa apo6eii. BermonHeHne neicTBU C
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«MHOT'O3TaKHBIMH J1po0siMu». [Ipumenenne Merona
nepexoja K HaTypajbHBIM YUCIIaM MpH padoTe ¢
MHOI'O3TaKHBIMU 1po0siMU. Perenue
KOMOMHHMPOBAHHBIX 33/1a4 Ha IPOOH U YaCTH.

Pemienue 3a1a4 Ha COBMECTHYIO pabOTy C pa3In4yHOM
KoMOMHaie paboraromux. PemeHne mnpocTenImmx
YPaBHEHMH, COAEPIKAIIUX IEPEMEHHYIO B 3HAMEHATeJIe.

Harasignas 10 MHoOroyroabHukd. YeTbIpEXyTroNbHUK, 3aznauu Ha pa3pe3aHue U ckiaapiBanue. KoncrpyupoBaHnue.
reoMeTpusi. NPsIMOYTOJILHUK, KBafapaT. [IpakTuyeckas pabota
MHOroyroJibHUKHu «ITocTpoeHue npsAMOyroJibHUKa C 3aJaHHBIMHU
CTOpPOHAMHU Ha HEJTMHOBAHHOU Oymarey.
Tpeyronpnuk. [momanes u nepumeTp
MPSAMOYTOJIBHUKA Y MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX U3 MIPSMOYTOJbHUKOB, €IMHUIBI
n3MepeHus iomaay. [lepumerp MHOTOYTroJIbHUKA.
JlecaTnuHbIE 46 JlecsTuanas 3aMnuch Tpo0eit. CpaBHenue | BeiBog mpaBumiia CIIOXKEHUS W BBIUMTAHUSA JECATUUHBIX
apoou JNECATUUHBIX Jipo0eil. JleHcTBUS € JECATUYHBIMU | ApOOEH, HUCHONB3YyS NPAaBUIO CIOXKEHUS U BbIUUTAHUS
npoOsimu.  OKpyrJieHHe  JCCATHYHBIX  JPOOEH. | CMEIIaHHBIX ApoOei. BbIBOA mpaBuia yMHOXEHUS W

Pemenne TeKCTOBBIX 3a7ad, COJEPXKALIUX JAPOOH.
OcHoBHBIE 3371241 Ha IPOOH.

neneHusaecaTHIHbIx Apooeitnal 0,100,1000,ucons3ys
MPABUIIO YMHOXKEHHS U JIEJIeHUs] OOBIKHOBEHHON IpOoOH Ha
HaTypaJbHOE 4YHCIIO. BbIBOJA TMpaBWia  yMHOKEHUS
NECSITHUYHBIX JpOo0ei, HCIONb3ys MPaBUIO YMHOKEHUS
CMeIIaHHbIX  JApobell.  BwiBog  mpaBmma  geneHus
JECSITHYHBIX Jpo0Oell Ha HaTypalbHOE YHCIO, WCIONB3YS
MPaBWIO [EJCHUS CMEIIAaHHOW JapoOW Ha HaTypaibHOE
quciio. BeIBoI paBuIta JIeeHHS IECATHIHBIX Tpo0eH,
WCIIOJIb3YSl OCHOBHOE CBOMCTBO JIpoOU
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Harasianas 9 Mmuororpanauku. M300pakeHne MHOTOTPaHHUKOB. | ['eoMeTpruecKue rojJoBoJIOMKH. TOMOIOTMYECKUE OIIBITHI.
reomerpus. Teaa Mogenu npocTpaHCcTBeHHBIX Ten. [IpsMOyronbHbIi
U purypsi B napajuienenunen, kyo. Pa3eéptku  kyba
NMPOCTPAHCTBE napayuienenunena. [lpaktuueckas padora
«Pa3Béprka kyOa». O0BEM KyOa, MPSAMOYTOJIBLHOTO
napaiesienumnesa.
IloBTOpEHUE 12 [ToBTOpEHNE OCHOBHBIX MOHITUN ¥ METOJIOB Kypca 5 | PeleHne HecTaHIapTHBIX 3a/1a4.
H 00001IeHHE KJ1acca, 0000ICHIE 3HAHUH.
BCEI'O 221
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6KJ1acc

(204uaca—yriayoJieHHbII YPOBEHbD)

Ha3zBanue Koua-Bo OcHoBHOe conep:xaHue JlonoJiHUTEIbHOE Co/lepKaHue
pasneJa(TemMbl) 4acoB (0a30BbIii YPOBEHB) (pacmmmpenue 10 yrjy0J1eHHOTO0 YPOBH)

Kypca (yra)

Harypanbuble 44 Apudmernueckue JeHCTBUS ¢ MHOro3HauHbIMuU | [lo3unmoHHBIE cUCTeMBl cuMcieHus. [IBonyHas cuctema
quciia HATYpaIbHBIMH YHCJIaMH. YMCIIOBBIE BbIpakeHus, | CUMCICHus. IlepeBox  AeCATHYHOM 3amuCH  YHCEl B

IEHCTBHH, CKOOOK.
OxpyrieHue HaTypalbHbIX uucen. Jlemutenu u
KpaTHbIE YHCJa; HAaUOONBIIMKA OOIIMK NeNUTeNb U
HauMeHbllIee ob1iee kpaTHoe. Pa3noxkeHne uncia Ha
IIPOCTBIE Henumocts
npousBeneHusa. Jlenenme c¢ ocrarkom. Pemenwne
TEKCTOBBIX 3a]1a4.

MOpA 0K HCIIOJIB30BaHHUC

MHOXHUTCIIN. CYMMEI n

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

BBICKA3bIBaHUM. Otpunanue BBICKA3bIBAaHUI 0

cymectBoBaHuH. CriocoObl BBIpRXKEHUS OTPULIAHUS OOLIUX

BBICKa3bIBaHUII M BBICKa3bIBAaHUN O CYIIECTBOBAHUU B

€CTECTBEHHOM SI3BIKE.

IIepemenHas. BeipaxkeHus ¢ nepemeHHbIMU. [Ipennoxenus

C IIEPEMEHHBIMH.

[lepemennass u kBaHTOpbl. OTpHUIIAHME YTBEPKACHUNU C
IloHsATHE  JOTMYECKOrO0  CIIEOBaHUA.

cienoBanus. OOpaTHOe  yTBEp)KICHHE.

CnenoBanue u paBHOCUIbHOCTE. ClieloBaHNE U CBOMCTBA

npeaMETOB

KBaHTOPAMH.
Otpunanue
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Harasgnast 9 [lepnengukynsipusie  mnpsimble.  [lapamienbusie | 3agaun Ha moctpoenue. llocTtpoeHue yria, paBHOTO
reoMeTpusi. npsimble. PaccrossHue Mexmy ABYMsS TOYKAMH, OT | JAHHOMY.
IIpsimbie Ha TOYKH JI0 TPSAMOH, JJWHA TyTH Ha KBaapatHou | [locTtpoeHne OMCCEKTPHUCHI yriia
IJIOCKOCTH. cetke. [IpuMepsI MPsSIMBIX B IPOCTPAHCTBE. Jlenenue oTpe3ka Mmomnosam.
[Toctpoenue npsiMoit, EpHIEHIUKYIAPHONU TaHHOMN
[TocTpoeHue TpeyrobHIKA, PABHOTO JAHHOMY.
JApoou 40 OOBIKHOBEHHAs ApOOb, OCHOBHOE CBOMCTBO Jipobu, | IIpocToil mpOIeHTHBIN POCT, CIOKHBINA MPOIICHTHBIA POCT.

COKpaIieHue Ipo0ei. CpaBHenue u
yrnopsiiounBanue apoOei. Jlecstuunble aApoOH u
METpUYecKass cucreMa Mep. ApupMeTHYECKUE
NEHCTBUSL C OOBIKHOBEHHBIMH U JICCSITUYHBIMU
npobsimu.  OtHomenwe. [leneHne B JIaHHOM
oTHomieHHH. Macmrad, mnpomopius. [lonsTue

mpoleHTa. Beluncienne mporeHTa OT BEJIMYUHBI U
BEJIMYUHBI 10 €€ npoueHTy. PemeHHe TCEKCTOBBIX
opobu u

«OTHOIIEHUE

3aj1ad,
[TpakTnueckas

coJiepaKaImx
paborta
OKPY/KHOCTH K €€ quaMeTpy»

IIPOLICHTBI.
JUTUHBI

[Ipsimast u 0OpaTHAast MPOMOPLIMOHATIEHAS 3aBUCUMOCTb.
I'paduku npsiMoii 1 0OpaTHOM MPONMOPITUOHATBHOCTH.
[IponopunoHanbHOE Pemenne 3amau  Ha

IMPONOPIHHUOHATIBHOC ICIICHHUC.

JCJICHHUC.
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Harasgnas 6 OceBast cummerpusi. Llentpanshass cummerpus. | Kpacora u cummerpus.
reoMeTpus. [Toctpoenne cummerpuunbix ¢uryp. Ilpaktudeckas | [IpeoOpa3oBaHus IIOCKOCTH.
Cummertpusi pabora «OceBass cummerpusi». Cummerpus B
IIPOCTPAHCTBE.
Beipaxkenus ¢ |10 [Ipumenenue OykB Juig 3amucu MaTemaruyeckuxX | OCHOBHBIE METOJbI PEUICHHUS ypaBHEHUMN: METOJ Mpod u
OykBaMu BBIPKEHUI u IPEII0KEHHI. BykBeHHbBIE | OMIMOOK, METOJ nepedopa, PaBHOCHUJIbHBIE
BBIPQKEHHS W YHUCIOBBIC MOJICTAHOBKU. ByKkBeHHBIE | IIpe0Opa3oBaHMs.
pPaBEHCTBA, HAXOXKJIECHUE HEU3BECTHOI'O KOMIIOHEHTA.
Dopmysl
Harasignas 14 YeTbIpEXYrobHUK, MPUMEPBI YEThIPEXYTOIBHUKOB. | I'€OMeTprudecKre rojIoBOJIOMKHU. TONOJIOrNYECKUE OIBITHI.
reoMeTpusl. [IpssiMOyTroNbHUK, KBaJpaT: CBOMCTBA CTOPOH, YIJIOB,
Durypst Ha JMaroHaJIeH. H3smepenune YIJIOB. Bunet
IVIOCKOCTH. TPEYTrOJbHUKOB. [lepumeTrp  MHOrOyroJyibHUKa.
[lnomans ¢uryper. Dopmyisl NepuMeTpa H
TJTOIIA AN NPAMOYTOJIbHUKA. [Tpubnmxénnoe

n3Mmepenue miomanu guryp. [pakruueckas pabora
«Ilmomaas kpyray.
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IHoao:kuTEIBHBIC
U OTpULIATEJIbHbIE
qucia.
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Lenble uucna. Monaynp yucia, reoMeTpuydecKas
UHTEpIpeTanus MOAyJsA. YuCIOBBIE IIPOMEKYTKH.
ITonoxurenburle nu OTPULATCIIbHBIC qucia.
CpaBHeHI/Ie MOJIOKHUTCIBHBIX W  OTPULATCIIbHBIX
YHCEII. ApudmeTrnieckre JEUCTBUSA c
IMMOJIOKHUTCIBbHBIMA W OTPULATCIIBHBIMU YHUCJIaMH.

Pemenue TeKCTOBBIX 3ajad.

Anrebpanueckas OnpeneneHue  BBIYUTAHMS,

cymMa.
UCIOJB3ysl aireOpanueckyr0 cymmy. BbiBoj mpaBuiia
YMHO)KCHI/ISI qUCECII C pa3HBIMI/I 3HAKaMMH. BBIBOI[ HpaBI/IJIa
JICTICHHSI, HMCIIOJIb3YS ONpEACICHUE NIEIMMOCTH. BBIBOJ
CKOOOK,
HpI/I6aBJIeHI/I$I CYMMBI K LII/ICJIy U BbIYUTAHUS CYMMLI nu3
yrciaa. Mcnoap30BaHHE PacIpeae/IUTEILHOTO CBOMCTBA
pu GOpMYITHPOBKE MPaBHIA PACKPBITHS CKOOOK C

YU CJIOBBIM MHOXXUTCIICEM.

IpaBHJia PACKPBITHA HCIIOJIb3YA IpaBujia

IIpeacraBienne 6 [IpsmMoyronbHas cucTeMa KOOpAWHAT Ha TUIOCKOCTH.
JTAHHBIX. KoopanHaTel TOYKM Ha IJIOCKOCTH, abcuucca Hu

opauHata. CtonOuyaThle W KpPYTrOBbIE JHAarpaMMbl.

[Tpaktuyeckas padora «IlocTpoeHue quarpaMm.
Harnsignas 9 [TpstMoyronbHBIN Mapanienenumnesn, Kyo, mpusma, | [IpaBuiibHbIE MHOTOYTOJIBHUKH
reoMeTpusi. nupamMuia, KOHyC, IDUIMHApP, map U cdepa. | Pemenne 3aqad Ha MpaBUIbHBIE MHOTOYTOJIBHUKH.
durypsi B N300paxkenue npocTpaHcTBeHHbIX Guryp. Ilpumeps! | [IpaBuiibHbIe MHOTOTpaHHHUKH.
MPOCTPAHCTBeE. pa3BEPTOK MHOTOTPAaHHHMKOB, IMIIMHApPA M KOHYCA.

[Tpaktnueckass  pabora  «Co3maHue  Mojenei

IpOCTpaHCTBEHHBIX ¢uryp». Ilonartue o00bEMa;

€ IUHUILIBI U3MEPEHHUS 00BEéMa. O0BéM

MPSIMOYTOJIBHOTO Tapajuiesienumena, kyoa, popmyIsl

00BEMa.
IMoBTOpEHue, 20 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB Kypca | PereHue HecTaHIapTHBIX 3a/1ad.
00001IEHHE, 5u6 KiaccoB, 0000IIEHHE U CHCTEMATH3AINS
cUCTeMaTH3aLM s 3HAHUU.
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