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INOACHUTEJIBHAA 3ATINCKA

OBIIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA "MATEMATHKA-5"

Pabouas mporpamma mo maTteMaTHKe A OOy4yaromMXCsl 5 KIIAcCOB pa3padoTaHa Ha OCHOBE
®denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOIO CTaHIAapTa OCHOBHOTO 0O0IIEro oOpa3oBaHUs C
y4€TOM U COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEABABIAEMBIX K MATEMaTUYECKOMY 00pa30BaHUIO, U
TpaauLUi pOCCUNCKOro 00pa3oBaHusl, KOTOPbIE 00ECTIEYNBAIOT OBJIAICHHUE KIIFOUEBBIMU KOMIIETECHIIHSIMH,
COCTaBJISIIOUIMMHU OCHOBY JJII HENPEPBIBHOIO 00pa3oBaHUS M CaMOpPAa3BUTHS, a TaKXKe IEIOCTHOCTD
OOIIEKyIBTYPHOT'0, TMYHOCTHOTO M IO3HABATEIHHOIO Pa3BUTHUS oOyyarouiuxcs. B paGoueit mporpamme
yuTeHbl UAeu M mojiokeHus KoHuenuuu pa3BUTHS MaTeMaTH4ecKoro obOpaszoBanus B Poccuiickoii
Oenepaunu. B snoxy unudpoBoii Tpanchopmauu Becex cdep YelIoBeUeCcKO AeaTeIbHOCTH HEBO3MOXKHO
cTaTb 0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0Oe3 0a30BOil MaTeMaTHYeCKOil MOATOTOBKHU. YK€ B
IIKOJIE MAaTeMaTHKa CITY>KUT OTIOPHBIM MTPEIMETOM JUISl U3YUEHUSI CMEXKHBIX TUCIUILINH, a TIOCJE IIKOJIbI
peasibHOM HEOOXOIMMOCTBbIO CTAHOBUTCS HEINPEpPhIBHOE OOpa3oBaHHME, 4YTO TPeOyeT MOJIHOLEHHON
6a3oBoii 0011e00pa30BaTEIHLHON MOATOTOBKY, B TOM YHCIIE K MAaTEMaTUYECKOM.

O10 O0O0YyClOBIEHO TEM, 4YTO B HAIIM JAHU pacTéT YMCIOo Mpodeccui, CBA3aHHBIX C
HEMOCPEJCTBEHHbIM INPUMEHEHHEM MaTeMaTHKH: U B cdepe HKOHOMHMKH, M B Ou3Hece, U B
TEXHOJIOTUIECKUX 00IaCTAX, U JaXKe B TyMaHUTApHBIX cepax. Takum 00pazom, KpyT MIKOJIEHUKOB, IS
KOTOPBIX MaTEMaTUKA MOXKET CTaTh 3HAYUMBIM IIPEIMETOM, PACIIAPSAETCS.

[IpakTHyeckass MOJNE3HOCTb MAaTeMaTHKH OOYCJIOBJIEHAa TEM, 4YTO €€ IpPEeAMETOM  SBISIOTCS
dbyHIaMeHTaIbHBIE CTPYKTYpPhl HAIIEr0 MHUpA: MPOCTPAHCTBEHHBIE (OPMBI W  KOJIMYECTBEHHBIC
OTHOILIEHHS OT INPOCTEHIINX, YCBAaUBAaEMBIX B HEMOCPEICTBEHHOM OIBITE, A0 JOCTATOYHO CIOXHBIX,
HEOOXOAUMBIX JIsl Pa3BUTHS HAYYHBIX U NPUKIAIHBIX UaeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX 3HAHHUHA
3aTpyJHEHO NOHUMaHUE IIPUHLUIIOB YCTPOKWCTBA U UCIIOJIb30BAHMS COBPEMEHHON TEXHUKH, BOCIIPUATHE
U UHTEpIpeTalnus pa3HOOOpa3HOW COLMAIBHOW, HSKOHOMHUYECKOM, IOJUTUYECKOW HH(OpMaLuu,
Masi03(ppeKTUBHA MOBCEAHEBHAs NpPaKTUYECKas AEATeNbHOCTh. KakIoMy ueloBeKy B CBOEH XKHU3HU
MIPUXOANUTCS BBIIOJIHATH PACYETHI U COCTABIAThH AITOPUTMBbI, HAXOIUTh U MPUMEHATH (YOPMYJIbI, BIaJIETh
NPAKTUYECKUMU TpUEMaMHU TE€OMETPUUYECKHMX HM3MEPEeHUHl M TOCTPOEHUH, 4HUTaTh HH(OpPMAIHIO,
NPEJCTaBICHHYI0 B BHJE TaOJUI], AMAarpaMM M TpaHKOB, )KUTh B YCIOBHSIX HEOMpPEAEIEHHOCTH U
MTOHUMATh BEPOSITHOCTHBIN XapaKTep CIydalHbIX COOBITHI.

OnHOBpEMEHHO € pacuiMpeHueM chep MpUMEHEHHs] MaTEMAaTUKH B COBPEMEHHOM OOILEeCTBE BCE
Oosiee BaKHBIM CTAaHOBUTCS MaT€MaTHYECKUN CTHIIb MBIIIICHUS, MPOSBISIOMIMNACS B ONpPEaeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpolecce u3yuyeHuss MaTeEMAaTUKU B apceHall NIPUEMOB U METOAOB MBIIIJICHUS
YeJIOBEKa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCS MHIYKIMS U JEAYKIUs, 0000IIeHne 1 KOHKPETU3aIus,
aHaJM3 M CHHTE3, KiIaccuukauus M cucTeMaTh3alus, aOcTparupoBaHue U aHayiorusi. OOBEKTHI
MaTEMaTHYECKUX YMO3aKJIIOUEHHH, IPaBUila UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUECKUX
MOCTPOCHHH, CHOCOOCTBYIOT BBIpAaOOTKE yMeHHUs (OpMYIHpOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CYXJECHHMsI, TEM CaMbIM Pa3BUBAIOT JOTMYECKOE MBIIUIEHHE. Beayias ponb NpuHaaneXuT MaTeMaTUKE U
B (hOPMUPOBAHUM AITOPUTMUYECKONH KOMIIOHEHTHI MBIIUIEHUS M BOCHMTAHUM YMEHHUH JeCcTBOBATH IO
3aJJaHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE 1 KOHCTPYHUPOBATh HOBBIE. B mporecce pemenus
3aJ]a4 — OCHOBOI y4eOHOH JeATeNbHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TAK)Ke TBOpUECKask U
IIPUKJIAIHAsl CTOPOHBI MBIIIJIEHUS.

OOyuenne MaTemMaTuke JaéT BO3MOXKHOCTh Pa3BUBATh y 00YYaIOLIMXCS TOYHYIO, PAIlHOHAIBHYIO U
MH(OPMATUBHYIO pedb, YMEHHE OTOupaTh Haubojiee MOAXONALINE S3bIKOBBIE, CHMBOJIMYECKUE,
rpaduuecKue cpeicTBa JIUIs BBIPAXKEHUS CYXKICHUHN U HArJIsIIHOTO UX MPECTaBICHHUS.

HeO6XO,Z[I/IMLIM KOMIIOHCHTOM 061116171 KYJIbTYPBl B COBPEMCHHOM TOJIKOBAHHUU SBJISICTCA 06]].[66
3HaAKOMCTBO C METOAAaMH IIO3HAHUSA HeﬁCTBHTeHBHOCTH, nNpeaAcCTaBJICHUEC O IMPEAMETE M MCETOAax



MaTEeMaTHKH, UX OTJIMYMHA OT METOJOB JIPYTHX €CTECTBEHHBIX M T'YMaHUTAPHBIX HAayK, 00 0COOEHHOCTX
NPUMEHEHUs MaTeMaTUKU JUIs pelleHUs HaydYHbIX W NPUKIAAHBIX 3agad. Takum  oOpasom,
MaTeMaTH4ecKkoe 00pa3oBaHuEe BHOCUT CBOM BKJIaJ B (hOpMUpOBaHHE OOIIEH KyJIbTYPbI UEIOBEKA.

N3ydeHne MaTeMaTHKH TaKXe CHOCOOCTBYET JCTETUYECKOMY BOCIHUTAHUIO YEIIOBEKa,
MOHUMAHUIO KPACOThI U M3SIIECTBA MATEMATUYECKUX PACCYKJIEHUMN, BOCIPUITHIO TEOMETPUUECKUX
($bopM, YCBOEHUIO UEH CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[IpropuTeTHBIMH LIENAMU O0yUEHUSI MAaTEMATHUKE B 5 Kilacce SBISAIOTCSA:

— TNpojouKeHHe (HOPMUPOBAHMS OCHOBHBIX MAaTeMaTHYeCKHX TMOHSATHH (YHCIO, BEJIMYMHA,
reoMeTpuueckas ¢urypa), O0OECICUMBAIONIMX MNPEEMCTBEHHOCTh W  IMEPCHEKTHBHOCTh
MaTEeMaTHYeCKOro 00pa3oBaHus 00yJarOIIUXCS;

— pa3BUTHE UWHTEIUIEKTYyaJbHBIX M  TBOPYECKHX  CHOCOOHOCTEH  oOyuarommxcs,
MO3HABATEJIPHOW AKTHBHOCTH, MCCIEIOBATEIIbCKUX YMCHHUI, HHTepeca K H3YYCHHIO
MaTeMaTHKU;

— TOJABEICHHE OOYYAIOIIMXCS Ha JOCTYITHOM JJIsi HHX YPOBHE K OCO3HAHHIO B3aHMMOCBS3H
MaTEMaTUKU M OKPYXKAIOLIETO MUPA;

— ¢opmupoBaHre (YHKIIMOHATHLHOW MATEMATHYECKON TPaMOTHOCTH: YMEHHS PaCIO3HABAThH
MaTeMaTHYeCKUEe OOBEKTbI B PEAbHBIX JKM3HCHHBIX CHTYAIUsX, NMPUMEHSITh OCBOCHHBIC
YMEHUS JUTS PELICHHs] IPAKTUKO-OPHEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MTOIYYCHHBIC
pE3yIbTaThl U OLICHUBATh UX HA COOTBETCTBHE MPAKTUUECKOM CHTYaIIUH.

OcHOBHbIE JIMHUU COAEpkKAHHUS Kypca MaTeMaTHKu B S5 Kilacce — apudmeTHdeckas u
r€OMETPUYECKasi, KOTOPbIE Pa3BUBAIOTCS MapayljIebHO, KaXKJIas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOW, OJJTHAKO, HE HE3aBUCHUMO OJIHA OT APYroi, a B TECCHOM KOHTAKTE U B3aUMOJACUCTBUU. Takxke
B Kypce MMPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH alTeOphl U ONMHUCATEIIBHON CTATHCTUKH.

N3yuenne apudmMeTnyeckoro Marepuaia HauYMHACTCA CO CHUCTEMATH3allud W Pa3BUTUS 3HAHUU O
HaTypaJlbHBIX YHWCJaX, I[OJYYEeHHbIX B HadalbHOW mkone. [lpm 3TOM coBeplIeHCTBOBaHUE
BBIYMCIIUTEIILHON TEXHUKU U (POPMHUPOBAHNE HOBBIX TEOPETHUECKUX 3HAHUH COUYETACTCS C Pa3BUTHEM
BBIYHUCIUTENFHON KyIbTYphl, B YACTHOCTH C OOy4eHHEM MPOCTEHIIUM MpUEMaM MPUKHUIKA U OLEHKU
pEe3yIAbTAaTOB BBIUNUCIECHU.

Jlpyroii KpynHblii OJOK B COAEp)KaHUU apHUPMETHUYeCKON JMHMM — 3T0 Apodu. Hawanmo wmzydeHus
OOBIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5 KI1accy. ITO MEPBBIM ATall B OCBOEHUH JIpo0eid, Koraa
IIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHM HJIESIMH, MNOHATHAMH TeMbl. llpu 3TOM paccmorpenue
OOBIKHOBEHHBIX JIpoOE B MOJHOM OO0BEME NPEAMIECTBYET H3YYCHHIO JCCATHUYHBIX ApOO€H, 4To
11eJ1ecO00pa3HO C TOYKHU 3PEHUS JIOTMKH H3JIO0XKEHHs UYMCIOBOW JIMHUM, KOT/Ia MpaBWwia JEHCTBHH C
JECSITUUYHBIMU JIPOOSIMU MOKHO OOOCHOBATh YK€ M3BECTHBIMU AJITOPUTMAaMU BBINOJIHEHMS IEUCTBUMN C
OOBIKHOBEHHBIMH JIpOOSIMU. 3HAKOMCTBO C JAECATHYHBIMU JPOOSMHU PACHIMPUT BO3MOXKHOCTU IS
MMOHUMAaHHUS 00yYaIOITUMHUCS MIPUKIAHOTO TPUMEHEHHUS HOBOM 3aIllMCH ITPU N3YYE€HUU JPYTHUX MIPEAMETOB
U IIPU IPAKTHYECKOM HCIIOJIb30BaHUU.

IIpu oOyueHMM pelIeHUI0 TEKCTOBBIX 3a/ady B 5 Kiacce HCHOJIBb3YIOTCA apU(PMETHUYECKUe MPHUEMBI
pelIeHus.

TekcToBble 331a4UH, pelaeMble IpU 0TPAOOTKE BRIYMCIUTEIBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3alayd  CIENYIOUIMX BHJOB: 3aJauyd Ha JIBWKEHHE, Ha YacTH, Ha I[OKYNKH, Ha padoTy U
MIPOU3BO/IUTENIFHOCTh, Ha TPOLIEHTHl, Ha OTHOLIEHHS M mpomropuuu. Kpome Ttoro, obydaromruecs
3HAKOMATCA C NpuéMaMu pelleHus 3ahad nepeObopoM BO3MOXKHBIX BapHaHTOB, ydarcs padoTaTh ¢
uH(popMalreH, npeacTaBIeHHON B (popMe TaOJIUIl WIIH JHarpaMmM.



B paboueit mporpamMMe mpenycMOTpeHO (OPMHpPOBAHHE MPOIEAECBTUYECKUX  aJreOpanydecKux
npeacTaBIeHU. bykBa Kak CHMBOJI HEKOTOPOTO YHCIIA B 3aBUCHMOCTH OT MAaTeMaTH4eCKOro KOHTEKCTa
BBOJIUTCS TOCTENIEHHO. BykBeHHass CHMBOJIMKA IIMPOKO UCIOJIB3YETCs MPEKIE BCEro JUIsl 3alUCH OOLINX
YTBEp)KACHUM M TPEANIOKEeHUN, (HOpMyJ, B YACTHOCTH JUIS BBIYMCIICHUS T€OMETPHYECKUX BEJINYMH, B
Ka4eCTBE «3aMECTUTEIIS» YUCIa.

B kypce «Marematukn» S5 Kiacca NpeACTaBiI€HA HarisJHas IE€OMETpUs, HallpaBICHHAs Ha pPa3BUTHUE
00pa3HOro MBIIIJIEHUS, IPOCTPAHCTBEHHOI'O BOOOPAKEHUS, M300pa3UTEIbHBIX YMEHUH. DTO BaKHBIN HTaIl
B U3y4YEHUU T'€OMETPHUU, KOTOPBIM OCYIIECTBISACTCS HA HAIVIAJIHO-IPAKTUYECKOM YpPOBHE, ONMPAETCA Ha
Harjs1H0-00pa3Hoe MbIIIIEHHE 00yJaromuxcs. bosbias poib OTBOIUTCS MPAKTUYECKON 1EATEIbHOCTH,
OIIBITY, PKCIIEPUMEHTY, MoJenupoBaHuio. O0ydaronmecs 3HaKOMATCS ¢ TECOMETPUYECKUMU (PUTypamMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C MX HPOCTEHIIMMU KOHPUIypauMsMH, ydarcs H300pakaTb WX Ha
HEJIMHOBAHHOW M KJIETYAaTOM Oymare, pacCMaTpHBalOT MX MpoCTeiIne cBoWcTBa. B mpouecce u3ydeHus
HarJsiIHOM reoMEeTpUH 3HAHUS, IOJIyYeHHbIE 00YYaIOIMMKCS B Ha4albHOH 1IKOJIE, CHCTEMATU3UPYIOTCS U
PacCIIUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yuyeOHOMY IUTaHY B 5 KJIacce M3y4yaeTcs MHTETPUPOBAHHBIN mpeameT «MareMaTrukay, KOTOPBIi
BKJIFO4acT apI/I(i)MeTI/ILIGCKI/If/'I Marepural U HarlIs1IHYr0O TrCOMETPUTIO, a4 TAKIKC ITPOINCACBTUUCCKUEC CBCACHUS U3
anreopsl.

VY4eOHblil [U1aH Ha U3yYeHHE MaTeMaTHKH B 5 KJlacce OTBOJUT HE MeHee 5 yueOHbIX 4acoB B HEJIEINI0, BCETO
170 yueOHBIX 4acoB.



COJAEP/KAHUE YYEBHOI'O KYPCA "MATEMATHKA - 5"

HartypaabHble ynciia u HyJIb

HarypanbsHoe uucno. Psag HatypansHbix uucen. Yucno 0. M3o0pakeHue HaTypajabHBIX YHMCEN TOYKAMHM Ha
KOOpJAMHATHOM (uucioBoil) npsamoii. [lo3unnonHas cuctema cuucieHus. Pumckas Hymepauus Kak MpuMmep
HENO3ULMOHHOM cucTeMbl cuucieHus. [lecstuunas cuctema cuucieHus. CpaBHEHHE HATypalIbHBIX YHUCEIl,
CpaBHEHME HaTypajibHbIX yHcen ¢ HylIéM. CriocoObl cpaBHeHus. OKpyrieHne HaTypaybHbIX dncell. CioxeHue
HATYpaJIbHBIX YHCEN; CBOMCTBO HYJIS IIPU CIIOKEHUH. BhiunTanue xak AecTBre, 00paTHOE CIIOKEHUIO.

YMHOK€EHUE HAaTypaJbHBIX YUCEIN; CBOMCTBA HYJA M €JUHUIBI IIPU YMHOXXEHUU. [leneHne kak AeucTBue,
obpatHOoe yMHOXeHMIO. KoMmoHeHThl JeiicTBuii, CBs3b Mexay HuMU. IIpoBepka pesynbraTa
apupmernueckoro nedcTBus. llepemecTUTENbHOE M cOYETaTEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUSA H
YMHOXKEHUSI, PaCIpeeuTeIbHOe CBOMCTBO (3aKOH) YMHOXeHHUs. Vcnonp3oBanue OykB At 0003HAUYCHUS
HEM3BECTHOTO KOMIIOHEHTA M 3allUCH CBOWCTB apU(pMETUYECKHX NeHCTBUUM. JlenuTenu u KpaTHbIC 4YMCIa,
pasznoxxenue Ha MHOkUTeNU. IIpocTeie u cocraBHble uncna. [Ipusnaku gemumocrtu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTerneHb ¢ HaTypalbHBbIM II0KA3aTEJIEM. 3alliCh YHUCIa B BUJIE CYMMBI pa3psaHbIX CIaracMbIX.
YucnoBoe BelpakeHHE. BpluncieHne 3HaYEHUN YUCIIOBBIX BBIPAXKCHUM; MOPAJOK BBIIOJIHEHUS JEHCTBUU.
Hcnonp30BaHue Npyu BHIYUCICHUSAX EPEMECTUTENIBHOTO U COYETATEIbHOIO CBOUCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHHUS, paCIPEICIIUTEIIBHOIO CBOUCTBA YMHOKECHUS.

Apoou

IIpencraBnenue o apobH Kak crnocoOe 3amucu yacTh BeaMuuHbL. OObIKHOBEHHbIE IpooOu. IIpaBuibHbIE U
HenpaBwibHbIE Jpoou. CMenanHas ApoOb; MpeIcTaBIeHHE CMEIIaHHOM IpoOH B BUJIE HENTPaBUIIbHOM IpoOH 1
BBbIJICJIEHUE LIEJION YacTH 4Mcia M3 HenpaBWiIbHOM apoOu. M3oOpakeHue npoOeil ToukamMM Ha YUCIOBOU
npsmoii. OcHoBHOE cBoiicTBO japobu. Cokpamienue apobeid. [IpuBenenue npoOu K HOBOMY 3HAMEHATEIIIO.
CpaBHenue npobeil. CioxeHne U BbIYMTaHUE JIpoOeld. YMHOXKEHUE U JiefieHne Opobeii; B3anMHO-00paTHbIe
npobu. HaxoxkneHne 4acTu 1eJ0oro W 1enoro mno ero yactu. Jlecarnynas 3anuch apobeil. Ilpencrasnenue
JeCATUYHOM 1poOH B BUJIe OOBIKHOBEHHOM. M300pakeHue AeCATHUHBIX Apo0eil TOUKaMH Ha YUCIIOBOM MPSMOIA.
CpaBHeHHE aAecATUYHBIX ApoOel. Apudmernyeckue IEHCTBUS C AECATUYHBIMU JpoOsmu. OkxpyrieHue
JECATUYHBIX APOOei.

Pelnenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3a1au apudmernyeckuM crocodom. Pemenue noruueckux 3anad. Pemenue 3agau
nepebopoM BceX BO3MOKHBIX BapuaHTOB. M crionp30BaHue MPU PEIICHUH 3aa4 TaOIuIl U cxeM. Perenune
3a/1a4, COJEpXaIlUX 3aBUCHUMOCTH, CBS3BIBAIOIINME BEJIMYMHBI: CKOPOCTb, BPEMS, PACCTOSHUE; IIEHA,
KOJINYECTBO, CTOUMOCTD. EJII/IHI/IIII)I HU3MCPCHUA: MACChI, O6T)éMa, LCHBI; PaCCTOAHUA, BDEMCHH, CKOPOCTH.

CBs13p MEXTY €IMHUIIAMH U3MEPEHUS KaXKJ0W BeTMYHHBI. Pelienrne OCHOBHBIX 3a71a4 Ha JpOo0H.
[IpencraBnenne naHHBIX B BUJE TAOJHII, CTOJIOYATHIX JHATPAMM.

Harnsignas reomerpust

Harnsguele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrojl, JIOMaHas,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KpyT. YroiI. [IpsAMoii, OCTpbIi, Tynoil U pa3BEpHYTHIN yribl. /[nmuHa oTpeska,
METPUYECKUE €AVHUIBI JIMHBL. [[I1MHA JTOMaHOW, IEPUMETP MHOIOyroibHUKa. M3MepeHne u mocrpoeHue
YTJIOB € TIOMOIIBIO TpaHcIopTHpa. Harmsanele npeacTaBieHus o Gpurypax Ha MIOCKOCTH: MHOTOYTOJIbHHUK;
NpSMOYTOJIBHUK, KBaJpaTr; TPEyroJbHUK, O paBeHcTBe (uryp. M3obpaxenue ¢uryp, B TOM 4YHCIEe Ha
kieryaton Oymare. [locTtpoeHne koHuTypamuii w3 YacTei NPsSMON, OKPY)KHOCTH Ha HEJIMHOBAaHHOW U
KkieryaTort Oymare. Mcronp30BaHue CBOMCTB CTOPOH M YIJIOB NMPSIMOYTOJIBHUKA, KBaaparta. [Imomans



NPSMOYTOJIbHUKA M MHOTOYTOJIbHUKOB, COCTAaBJIGHHBIX W3 NPSIMOYTOJILHUKOB, B TOM u4Hcie ¢uryp,
n300pak€HHBIX Ha Kierdyarod Oymare. EnuHunbl u3mepenus miouiagu. Harmsasele nmpencraBieHHst o
MPOCTPAHCTBEHHBIX (hUTypax: MPSIMOYTOJbHBIN mNapanienenunen, KyO, MHOrorpaHHuku. M3o0pakeHue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BépTku kyba u mapamienenumneaa. Co3ganue Mojaeae MHOTOTPaHHUKOB
(u3 Gymaru, mpoBOJIOKH, IJIACTWIMHA U Jp.). O0BEM NpsAMOYrojpHOro napaenenunena, kyoa. Equauiel
u3MepeHus oobéma.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

JIMHHOCTHBIE PE3YJIBTATbBI

JIMuyHOCTHBIE PE3YJIbTAaTbl OCBOCHHA IIPOIr'PpaAMMbI y‘IC6HOI‘O npeamMceTa «Marematuka XapaKTEPU3YIOTCA:
HanI/IOTI/I‘leCKOC BOCIIMTAHHE: IIPOABJICHUCM HHTCPCCAa K IMPOUIJIOMY MW HACTOAIICMY pOCCHfICKOﬁ
Mar€éMaTuky, HOCHHOCTHBIM OTHOIMICHUEM K OOCTHMIXKCHHAM pOCCI/If/'ICKI/IX MaT€MaTuKOB U pOCCHfICKOfI
MaTeMaTHIeCKOMI IIKOJIBI, K UCIIOJIBb30BaHHNIO 3THUX ,Z[OCTI/I}KCHI/Iﬁ B IpYIuX HayKax U IMMPUKIAAHBIX C(l)ean.

I'paxnanckoe W AyXOBHO-HPABCTBEHHOE BOCIHMTAHHE: TOTOBHOCTHIO K BBIMOJIHEHHUIO OOS3aHHOCTEH
TpaXJIaHWHA U PeaM3allMH €Tr0 NpPaB, MPEACTABICHUEM O MATEeMAaTUYCCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUH, IPOIEAYP TPaKIaHCKOTO 001IeCTBa (BEIOOPHI, OIPOCHI U TIP.); TOTOBHOCTHIO
K OOCYXIIEHHIO ITHUYECKHX NPOOJIEM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHKEHUH HAYKH,
OCO3HAHUEM BAKHOCTH MOPAIbHO-3TUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YYEHOTO.

TpyaoBoe BocnMTaHMe: YCTAHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a4ad
MaTeMaTHYeCKOM HalpaBI€HHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHUECKOr0 00pa30BaHus Ha IPOTSHKEHUH
BCEHl KM3HM JUId YCHEWHON NpOopEecCHOHATBHON AEATENbHOCTH W Pa3BUTHEM HEOOXOAUMMBIX YMEHHUIl;
OCO3HAaHHBIM BHIOOPOM U [TOCTPOCHUEM UHAUBU1yaJIbHOM TPAaeKTOPUHU 00pa30BaHUs U KU3HEHHBIX IAHOB C
y4€TOM JINYHBIX HHTEPECOB M OOLIECTBEHHBIX MTOTPEOHOCTEHA.

IcTeTHYECKOEe BOCIUTAHHE: CIIOCOOHOCTBIO K OMOIOHUOHAJIIBHOMY H 3CTCTUYCCKOMY BOCIIPpHUATUIO
MaATEMAaTHYICCKUX O6’I)€KTOB, 3aaad, pemeHHﬁ, paCCY)I(IICHHﬁ; YMCHHUIO BHICTH MAaTCMATUUYCCKUC
3aKOHOMCPHOCTH B UCKYCCTBC.

ueHl—IOCTI/I HAQYIHOI'0 IMO3HAHUA: OpHeHTaHHeﬁ B ACATCIIBHOCTH Ha COBPEMCHHYIO CHUCTEMY HAYYHBIX
HpCIICTaBJICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA YCIIOBCKA, IPHUPOJAbI U O6HIGCTBa, IIOHHMMaHHEM
MaTeMaTHUCCKOM HAayYKH KakK C(l)epbl YeJIOBEUYCCKOM JACATCIIBHOCTH, 3TAIlOB eé pPa3sBUTUA U 3HAYUMOCTH JJIA
Pa3BUTHUA HUBUIIU3AHU,; OBJIAJICHHUCM SA3bIKOM MATCMATUKU U MaTeMaTH4YeCKOM Ky.]'IBTypOfI KaK CpcaCTBOM
IIO3HaHWA MHUpPaA,; OBJIAACHUCM HpOCTCﬁMHMH HaBbIKaMH HCCHGEOB&T@HLCKOﬁ ACATCIIBHOCTH.

Pusnyeckoe BocnuTanue, GopMUpPOBaHHEe KYJAbTYPbI 3A0POBbS H 3MOLMOHAJIBHOIO 0JIATONOIYYHs:
TOTOBHOCTBIO NMPHUMEHATh MAaT€MaTHYECKUE 3HAHWSA B HMHTEPECAaxX CBOETO 3/0pOBbsl, BEAECHUS 30POBOIO
o0pa3a )KHU3HHU (310pOBOE MUTaHKE, COATAHCUPOBAHHBIM PEXUM 3aHATHHA U OTJbIXA, PEryisipHas puzndeckas
aKTUBHOCTb); CQOPMHUPOBAHHOCTHIO HaBbIKa peIeKCHH, TPU3HAHUEM CBOETO MPaBa Ha OIIUOKY U TAKOT'0 XkKe
IIpaBa JAPYyroro 4ejaoBeKa.

JKOJIOTHYECKOe BOCIIMTAHME: OpPHEHTAllMel Ha NMPUMEHEHHE MaTeMaTUYEeCKUX 3HAHUM I pelieHus
3aJjau B 00JIACTH COXPAHHOCTHU OKpY»Karollel cpeibl, MJIaHUPOBAHUS TOCTYIIKOB M OIIEHKH UX BO3MOKHBIX
MOCTIEJICTBUM /ISl OKpY Karoliel cpelibl; 0CO3HAaHUEM III00ATIBHOI0 XapakTepa HKOJOTHUECKUX MpodiieM U
IIyTEN UX pELICHUS.

JInyHOCTHBIE pe3yJbTaThl, oO0eclmeYMBAIOIIHE AJANTANHI0O O0yYalOIIerocsi K HM3MEHSIOMUMCH
YCJIOBHSIM COMAJIbHOM M IPUPOJAHON Cpeabl:

TOTOBHOCTBKO K )ICfICTBPIHM B YCIOBHUAX HGOHpe)IeJ'IéHHOCTI/I, MOBBIIICHUIO YPOBHMA CBOCH
KOMIIECTCHTHOCTH YCPE3 NPAKTUYCCKYIO ACATCIBbHOCTH, B TOM YHCJIC YMCHHUC YUYUTLCA y APYIrUX HIOﬂCﬁ,
HpI/IO6peTaTI) B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHU A, HABBIKH Y KOMIICTCHIUHA W3 OIIbITA JPYTUX;

HCO6XO,Z[I/IMOCTBIO B (1)0pMI/Ip0BaHI/II/I HOBBIX 3HaHI/II71, B TOM 4YHUCIJIC (I)OpMyHI/IPOBaTL nacu, moHATHAI,
TUNOTE3BI 00 00BEKTAX U ABJICHUAX, B TOM YHUCJIC paHEC HEM3BECTHLIX, OCO3HABATH JIe(bI/IHI/ITBI COOCTBEHHBIX
3HaHUH U KOMHeTCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAllMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOLINI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMBIE PEILIEHUS U ACHCTBUS, (OPMYINPOBaTh U
OLIEHUBATh PUCKH U TOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeameTHbIe pe3yabTaThI OCBOEHHUS IPOrpaMMBbI yueOHOro npeaMera
«MareMaTHKa»XapaKTEPU3YIOTCS OBIAICHUEM YHUBECPCAIbHBIMU HO3ZHABAMETbHbIMU OCUCMEUIMU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUGHBIMU  OCUCMBUAMU U VHUBEPCATbHLIMU — PeZyIAMUGHbIMU
oeticmeusimu.

1) Vuueepcanvhvie noznasamenwvuule oelicmsus obecneuusaiom Qopmuposanue 6A308blX KOCHUMUBHBIX
npoyeccos 0oyuarowuxcs (0ceoeHue Memoo08 NOHAHUSL OKPYICAIOWE20 MUPA,; NPUMeHeHUe J102UYEeCKUX,
ucce008amenbCKux onepayuil, ymeHutl pabomams ¢ uHgopmayueti).

Ba3oBble JJoruyeckue JeiicTBUA:

—  BBISIBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKNA MATEMAaTUYECKUX OOBEKTOB, MOHITHIA,
OTHOIICHUN MEXKY MOHSATUSIMU;

—  (opmynupoBaTh ONpeneIeHus MOHITHH; YCTaHABIMBATE CYIECTBEHHBIN MPU3HAK KIIacCH(pHUKAIINY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPaBHEHUS], KPUTEPUU ITPOBOJUMOIO aHAIM3a;

— BOCIPUHUMATh, POPMYIHPOBATH U MPEOOPaA30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpUIIATeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE;

—  YCJIOBHBIE; BBISIBIISITH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (paKTax,
TAHHBIX, HAOIOICHUAX U YTBEPKIACHUSAX;

— mpeluiaraTb KpUTEPUH JUISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

—  JIeJaTh BBIBOJIBI C UCIIOJB30BAaHNUEM 3aKOHOB JIOTHUKH, I€YKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

— pa3bupaTth JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHH (TIPSMbIE 1 OT MPOTUBHOTO), TPOBOJUTH
CaMOCTOSITENIFHO ~ HECIIOKHBIE  JI0Ka3aTelbCTBA  MaTeMaTH4ecKHX  (DakToB, BBICTpauWBATh
apryMeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

— 00OCHOBBIBaTh COOCTBEHHBIE PACCYKACHHUS; BBIOUpaTh CLIOCO0 peleHus yueOHOM 3a1aun
(cpaBHMBATh HECKOJHKO BapUAHTOB pEIIEHUs, BbIOMpATh HauOOJIEe TMOAXOISAIINN C
Y4€TOM CaMOCTOSATEIbHO BbIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBHUS:

—  HCIIONIB30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHUS;

— (opmynupoBaTh BONPOCHL, (PUKCUPYIOLIHE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTENIEHO
yCTaHaBJIMBaTh UCKOMOE U JJaHHOE, (POpMUPOBATh THIIOTE3Y,

— apryMeHTUpPOBaTh CBOIO MO3UIUIO, MHEHHE;

— TPOBOAUTH IO CAMOCTOSITEILHO COCTaBIEHHOMY IUIaHY HECJOXHBIN SKCHEPUMEHT, HEeOOJIbIIOoe
UCCIIEIOBAaHHE II0 YCTAHOBJIECHUIO OCOOEHHOCTEHl MaTeMaTH4eckoro OObeKTa, 3aBUCHMOCTEH
00BEKTOB MEXTYy CO00ii;

—  €caMOCTOATENbHO (OPMYJIMPOBAaTh OOOOIIEHUSI M BBIBOJABI IO pe3yjibTaTaM IPOBEIEHHOTO
HaAOJIOCHNUS, UCCIIEIOBAHUS, OLICHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000mIeHNH; TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpolecca, a TakKe BBIIBUTATh
MPECAIIOJIOXKEHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Pabora ¢ undopmanmeii:

—  BBISIBJIATH HEJOCTATOYHOCTH U U3OBITOYHOCTH MH(OpPMAINH, JAHHBIX, HEOOXOTUMBIX ISl PEUICHUS
3a7a4u;



— BBIOMpaTh, aHATM3UPOBATH, CHCTEMAaTH3UPOBATh U HHTEPIPETHPOBATh HHPOPMALIUIO PA3THYHBIX
BUJIOB U ()OPM IIPEACTABIICHHUS;

— BbIOMpaTh (OopMy HpeACTaBICHUS HHPOPMALUHN U HIUTIOCTPHPOBATH PEIIaeMble 33/1a4l CXEMaMH,
ararpaMMaMu, HTHOM rpadukoi 1 uX KOMOUHAIMSIMU;

— OILIEHHMBATh HAAEKHOCTH MH(POPMAIIUH TI0 KPUTEPHSM, IPEATIOKESHHBIM YUUTEIEM HIIH
cOpMyIHPOBAHHBIM CAMOCTOSTEIIBHO.

2) Vuueepcanvuvie KommyHuKkamuesHwle oelicmsus obecneuusaom chopmupo8aHHoOCmyb COYUANbHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

Oo0menmne:

— BOCIPUHUMATh U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISIMH OOILIEHUS;

— SICHO, TOYHO, IPaMOTHO BBIPa)kaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, aBaTh
MOSICHEHHSI 1O XOAY peLIeHHUs 3a7aud, KOMMEHTHpPOBATh IOJYYEHHBIH pe3ylbTaT; B XOJe
00CYXJIeHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKJaeMOil TeMbl, TPOOJIEMBI, pelaeMoi 3a1au,
BBICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOMCK PEIICHHUS;

—  COIIOCTaBJIATH CBOU CYXJCHHS C CY)KJIEHUSMHU JPYTUX YYACTHUKOB JUAIIOra, OOHApYKHUBATh
pasiuyre U CXOACTBO MO3HIINIA;

— B KOppeKTHOH popme GpopMyIrpoBaTh pa3HOIIIACHs, CBOM BO3PAKECHHUS,
— TPEICTaBIATH PE3yJbTAThl PEIICHUS 3a]]a4l, IKCIIEPUMEHTA, UCCIIEI0OBAHUS, IIPOCKTA;
—  CaMOCTOSITETIbHO BbIOMpaTh (popMaT BBICTYIUICHHUS C YUETOM 3aJad MPEe3eHTAluU U 0COOEHHOCTEH

ayJIuTOPHH.
CoTpyannuecTBo:

— TIOHMMATh U UCMOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHIyaTbHON paOOTHI PU pPELICHUN
y4eOHBIX MAaTEeMaTHYECKUX 3a/1a4;

— INPUHUMATh LI€JIb COBMECTHOH JIEATENbHOCTH, IJIAHUPOBATh OPraHU3alli0 COBMECTHONU paloThI,
pacripenenaTh BUbl paboT, J0roBapuBaThCs, 00CYkAaTh MPOLIECC U PE3YyIbTaT PabOThI;

— 0000maTh MHEHHS HECKOJBKHUX JIIOJICH; y4aCTBOBATh B IPYMHIIOBBIX (opMax paboThl (00CYykIeHus,
00OMEH MHEHHSIMH, MO3TOBbIE IITYPMBI U Ip.);

—  BBINOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMU YJI€HAMH KOMaH/IbL;

— OLIEHHMBATh KaYeCTBO CBOETO BKJa/Ja B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJACUCTBHS.

3) Yuueepcanvnvie pecynamuenuie oeiicmeus obecneyusaiom Gopmuposanue CMulc08biX YCMAHOBOK U
HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranu3anmusi:

— CaMOCTOSITEJIbHO COCTAaBJIATh IIAaH, aJITOPUTM PEUIeHMs 3a/1auM (WIK €ro 4acTh), BBIOUPATh CIOCO0
peleHust ¢ y4éTOM HMEIOIIMXCSl PECYpcOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pelIeHuil ¢ yuéToM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIBb:

— BIQJETh CIOCO0aMH CaMOINPOBEPKH, CAMOKOHTPOJS TIpolecca U pe3ylbTaTa
pelIeHns MaTeEMaTUYECKOM 3a]auu;

— TPEIBUAECTb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb ITPH PEILICHUH 3a/1a4l, BHOCUTH KOPPEKTHUBbI
B JIeATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBLCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

— OIICHMBATh COOTBETCTBHE PE3yJbTaTa JeSITeIbHOCTH MOCTABICHHON 1IETTN U YCIOBUSAM, OOBSICHSTD
OPUYUHBI JTIOCTHKEHUS WM HEJOCTID)KEHUS LeNHM, HaXOIUTh OIIMOKY, J1aBaThb OIICHKY
PUOOPETEHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIBTATBI

Yuciaa 1 BEIYUCJICHUA

[TornMaTh W TPaBWIBHO YHOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C HATypaJIbHBIMH YHUCIIAMH,
OOBIKHOBEHHBIMH U JIECATUIHBIMU JAPOOSIMHU.

CpaBHuBaTh U yNOPSIOYMBATH HATypajbHbIE 4YHCIA, CPAaBHUBAThb B MPOCTEHIINX Clydasx
OOBIKHOBEHHBIE TPOOH, IECATUYHBIC IPOOH.

COOTHOCHTh TOYKY Ha KOOPJMHATHOW (YMCIIOBOM) MPSMOM C COOTBETCTBYIOUIUM €H YHUCIOM H
n300paxkaTh HaTypajbHbIC YHCIA TOUKAMHU Ha KOOPJIUHATHOU (YHMCIOBOM) MPSMOIA.

BoinonusaTe apudmernyeckue ACUCTBUS C HATypalbHBIMU YHCIAMH, C OOBIKHOBEHHBIMH
IpoOSIMH B MPOCTEUIINX CITyYasiX.

BbInonHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYUCICHUN.

OxpyrisiTh HaTypaibHbIC YHUCIIA.

Pelnenne TeKcTOBBIX 3224

Pemrate TekcTOBBIE 33724l apUPMETHYECKHM CIIOCOOOM M C MOMOIIBI0 OPraHM30BaHHOTO
KOHEYHOr0 niepedopa BceX BO3MOXHBIX BapUAHTOB.

Pemrats 3aaa4yu, coacpKamue 3aBHCHMOCTH, CBA3BIBAIOIIUC BCJIMYUHBI: CKOPOCTb, BpPEMA,
pacCTodHuE; CHa, KOJIMYECTBO, CTOMMOCTD.

Hcnonb3oBath KpaTKUC 3aIlluCH, CXCMBbI, Ta6J'II/II_[I>I, 0003HaYEHHT IIpHu pCUICHHUH 3a1a4.

ITonp30BaThCsl OCHOBHBIMU €HUHUIIAMU HU3MCPCHUA: LCHbBI, MACCbl; PacCCTOAHHA, BPCMCHHU,
CKOpPOCTH,; BbIpa’KaTb OAHU CAMHUIBI BEIUYUHBI 4EPE3 APYTHUC.

HSBJ’ICK&TB, AHAJIM3UPOBATb, OICHHBATH I/IH(bOpMaLII/II-O, MMPEACTAaBJICHHYO B Ta6nnue, Ha
cTOJIOUaTOM AuarpaMme, HHTCPIIPETUPOBATH NPCACTABJICHHBIC OAHHBIC, MCIIOJIB30BAaTh AAHHBIC IIPU
pCeIICHUHU 3a1a4.

Harusignas reomerpus

[lonb30BaTbcs TeOMETPUUYECKMMM TOHSTHUAMU: TOYKa, HpsMas, OTPE30K, JIyd, YroJ,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBonuTe npuUMeEpsl OOBEKTOB OKPYXAIOMIETO MHpa, HMEIIMUX (OpMYy HM3yYEHHBIX
reOMEeTPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yIJaMH: BEpIIMHA CTOPOHA; C MHOT'OYTOJIbHUKAMHU:
yroJl, BEpIINHA, CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PalnyC, TUaMeTp, LEHTP.

N300paxaTh M3yuyeHHBIE IeOMETpUYEcKHe (PUrypbl Ha HEITMHOBAHHOM M KjeTyaTol Oymare ¢
MTOMOMUIBIO HUPKYJIIS U JTUHEHKH.

HaxoauTe AMMHBI OTPE3KOB HENMOCPEACTBEHHBIM M3MEPEHHEM C MOMOIIBIO JIMHEHWKH, CTPOUTH
OTPE3KH 3a/IaHHOM JIMHBI; CTPOUTH OKPYXHOCTb 3a/IaHHOTO pajuyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHMKA, KBajapaTa Ui HUX IOCTPOCHUS,
BBIUHCIICHUS TUIOIIAN U IEPUMETpa.

Boruncnsate nepuMeTp U miomaab KBajapara, npsiMoyroibHuKa, (GUryp, COCTaBICHHBIX
U3 MPSAMOYTOJIbHUKOB, B TOM yucie (Guryp, n3o0pak€HHbIX Ha KieTyaTol Oymare.

ITonp30BaTbcs OCHOBHBIMU METPUYECKMMH €IMHULIAMU W3MEPEHUS JUIMHBI, IUIOIAAHN; BbIPaXaTh
OJIHU €IMHULIbI BEIMYMHBI Uepe3 APYyTHUE.

Pacno3naBartb napaJiieJICIrIICa, Ky6, HCIIOJIb30BAThL TCPMUHOJIOTHUIO: BCPIIHHA, perO r'paHb,
HU3MEPCHUA, HAXOAUTH U3MEPCHU IMapalUICIICIIUIICAA, K}’6a



Boruncnsate 00bEM Kyba, mnapauienenunena Mo 3aJaHHBIM H3MEPEHMSIM, I0JIb30BaThCs
€IMHULIAMU U3MEpPEeHHs 00bEMa.

Pemartn HEecnoKHEBIE 3ala4i Ha UBMCPCHUC T'COMCTPHUICCKUX BCINYHH B MMIPAKTUUYCCKUX CUTYyaAllUAX.



TEMATHYECKOE IINTAHUPOBAHHUE

BBIpKEHUH, TIpeaarath U MPUMEHSATh TPUEMBI POBEPKH
BBIYMCIICHUH.

®dopMynupoBaTh U IPUMEHSATH IIPaBUIIA PEOOPA3OBAHUS
YHUCIIOBBIX BRIPAKCHUI HA OCHOBE CBOMCTB aprU(PMETHIESCKUX
JIEUCTBUMN

Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KoOHTpOIA DJIeKTPOHHBIE
n/n a3/eJ10B U TeM upposbie
pasi BCEro | KOHTPOJb | MPAKTHY (unp )
NPOrpaMmbl o0pa3oBaTe/IbHbI
HbIe ecKHe
e pecypchl
paéoTbl | padoTHI peeyp
Paznen 1. HatypasibHble uyncia. leicTBUA ¢ HATYPa/IbHBIMH YMCJIaMHU
1.1. | Hecsatuunast cuctemMa 1 0 0 UwuraTh, 3aIIICHIBaTh, CPABHUBATH HATYpAIbHBIC YHCIIA; VYceTHsIi onpoc SAxmace
CUHCIICHUS. TpeuIaraTe 1 00CYKAaTh CIIOCOOBI YIOPSIIOUYNBAHHS YHCEIN. Dokchopa
3HAKOMUTECS ¢ UCTOPHEH Pa3BUTHUS apUPMETHKH PoOII
Vuu.py
1.2. | Psip HaTypasbHBIX YHCEIL. 1 0 0 UYuraTh, 3aIIHCHIBaTh, CPABHUBATh HATypalbHbIC YHUCIA; YcTHBIH onpoc
npeasarath 1 00CyKAaTh CHOCOObI YIIOPSIOYMBAHUS YHCEI
1.3. | HarypanbHsIii psi. 1 0 0 Uurats, 3a1IMCBHIBATh, CPABHUBATH HATYpaJIbHbIC YHACIA, YcrHsli onipoc
IpeaIarath 1 00CyKAaTh CIOCOObI YIIOPSIOYMBAHUS THCEI
1.4. | Yucno 0. 1 0 0 HccnenoBaTh cBOKCTBA HATYPAILHOTO psaa, yucen 0 u 1 mpu VYcrHbIl onpoc;
CIIO)KEHUH U YMHOXXCHUU;
1.5. | HarypasnbHble uncia Ha 1 0 0 N300paxaTh KOOPJAMHATHYIO NPSMYIO, OTMEYaTh Yucia YcTHBIN 0npoc; MUCHMEHHBIN
KOOpPJUHATHOH NPSMOM. TOYKaMH Ha KOOPJUHATHOH NPSAMOM, HAXOUTh KOOPJAUHATEI KOHTPOJIb
TOYKH
1.6. | CpaBHeHue, OKpyTIICHHE 2 0 0 Hcnonb30BaTh NpaBUIIO OKPYTJICHUSI HATYPAIbHBIX YHCEL. YCTHBIH 0npoc; MMCbMEHHBIN
HaTypaJIbHBIX YHCEIL. BBINOMHATE IPUKHUAKY M OLIEHKY 3HAYECHUH YHCIIOBBIX KOHTPOJIb; CAMOOIICHKA C
BBIPAXCHUH, TIpeyIaraTb U MPUMEHSATh IPUEMBI TPOBEPKHU HCTIONB30BaHHEM «OLEHOTHOTO
BBIYHCIICHUI JIUCTay
1.7. | Apudmetnueckue 4 1 0 BrinonaATe apudpmMeTndeckue IeHCTBUS ¢ HATYPaTbHBIMA YcTHBIN 0IpOC; MMCHMEHHBII
JICUCTBHS C YHCIaMH, BBIYHUCIIITH 3HAUEHHUS YUCIIOBBIX BRIPAXXEHUH €O KOHTPOJIb;
HaTypaJbHBIMU cKoOKaMu 1 6e3 CKOOOK. KOHTPOJbHAs
YHUCIIaMHU. BBINOMHATE IPUKKUAKY M OLICHKY 3HAYEHUH YHUCIIOBBIX pabora




Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA DJIeKTPOHHBIE
n/n pa3ieioB H TeM BCEro | KoHTpoH | mpaxTHY (uudposbie)
NMPOrpaMMBlI HBIC ecKHe 0o0pa3oBaTeIbHBI
paéoTbl | padoTHI ¢ pecypent
1.8. | CpoiicTBa HyJIs TIpH 2 0 0 HccnenoBaTh cBOMCTBA HaTypallbHOTO paja, yucen 0 u 1 npu YcTHBII 0npoc; MUCBMEHHBIN
CIIO’KEHUH U CJIOKEHUH U yMHOeHUH. [IpuBoaANTH, pa3oupaTh, OLICHUBATD KOHTPOJIb;
YMHOXCHHUH, CBOMCTBA pa3sNuYHbIE PEIIEHHS, 3aIIMCH PEHICHUI TEKCTOBBIX 3a7a4. CaMOOIIEHKa C
€IMHULIBI TIPH YMHOKEHHH. Kpurrndecku onieHUBaTh NOJYyYEHHBIH PE3yNIbTAT, Ucronb30BaHNueM «OLEHOYHOTO
OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA JIACTa»
COOTBETCTBHE YCJIOBHIO, HAXOIUTh OIINOKH
1.9. | Ilepemecturensroe u 3 0 0 Hcnonb30BaTh IpU BEIYUCICHUSX IEPEMECTUTEIIBHOE U YcTHBIN ONPOC; MUCEMEHHBII Sxnace
coYeTaTelbHOEe CBOMCTBA COYeTaTeIbHOE CBOWCTBA CIIOKECHUS U YMHOKCHHS, KOHTPOJIb; Doxcdopn
CJIOKEHUS 1 YMHOKCHHS, pacnpenenuTeNbHOe CBONCTBO YMHOKEHHUS. CaMOOIICHKA C POIII
pacrpenenuTenbHoe DopMynHpoBaTh U IPUMEHSTH IPaBHiIa IPeoOpa3oBaHUs UCTIONB30BaHHEM «OIEHOTHOTO Yuan.py
CBOMCTBO YHCIIOBBIX BBIP2XKEHHI Ha OCHOBE CBOWCTB apU(METHUECKUX JIHCTa»
YMHOXKCHUS. JIeHCTBUM.
1.10.| emurenu u kpaTHbIC 5 1 0 DopMynHupoBaTh ONPEAEICHUS ACIUTEN U KPaTHOTO, HAa3bIBaTh | Y CTHBIN OMPOC; MHChMEHHBIN
4ycia, JISTTUTENIN M KPaTHbIE YNCIIa; PACIIO3HABATH MIPOCTHIE U KOHTPOIIb
pasiioxKeHHe Ynciia Ha COCTaBHBIC YHCIa; GOPMYITHPOBATH U MPUMEHATH IPU3HAKH
MHOKHTEIH. JIeTMMOCTH Ha 2, 3, 5, 9,10; npUMEHATh alIrOpUTM Pa3ioKeHHUs
YHCIIa Ha MPOCTBIE MHOKUTEJHN; HAXOAUTh OCTaTKH OT JACTICHUS
1 HETIOJTHOE YacTHOE.
1.11.| Ienenue ¢ ocTaTKOM. 2 0 0 DopMyHpoBaTh ONpeesieHHs ASIUTENs U KPaTHOTO, Ha3bIBaTh | Y CTHBIN ompoc
JICIIUTENN U KPaTHBIE YHCIIA; PACIIO3HABATh MPOCTHIE U
COCTaBHBIE YKCIa; OPMYIUPOBATH U IPUMEHSTh IPU3HAKI
JIeNTMMOCTH Ha 2, 3, 5, 9, 10 npuMeHATh alrOpUTM Pa3ioKeHHs
1.12.| IIpocTeie u cocTaBHBIC YKCIIa.| 2 0 0 KoHcTpyupoBaTs MaTeMaTHUECKUE MPEUIOKEHUS € IO MOLIbIO | Y CTHBIN OIPOC; MUChbMEHHBIN
CBSI30K «I», «HIIN», ECHH. .., TO...» KOHTPOJIb
1.13.|ITpusnaku geaumoctd Ha 2, 5,| 5 0 0 Pacno3naBaTh HCTHHHEIC U JIOXKHEIC BEICKA3bIBAHUS O YcTHBIN 0npoc; MUCbMEHHBIH
10, 3, 9. HaTYpaJbHBIX YHCIIAX, TPUBOIUTE IPUMEPBI U KOHTP- KOHTPOJIb;
IPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS CaMOOIIEHKa C
BBICKa3BIBAaHHI O CBOIICTBAaX HATYPaJIbHBIX YHCEI. nCcToNb30BaHNEM «OIEHOYHOTO
1.14.| Crenenb ¢ HaTypajbHbIM | 3 0 0 3anuceIBaTh IPOM3BECHNE B BHJIE CTEIICHH, YNTATh CTETICHH, YcTHBIN 0pOC; MMCHMEHHBII
MOKa3aTeseM. UCIIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBAaHHE, ITOKA3aTeNb), KOHTPOJIb;
BBIUUCIIATH 3HAUCHUS CTETICHEH JIUKTAHT




Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA DJIeKTPOHHBIE
n/n pa3ieioB H TeM BCEro | KoHTpoH | mpaxTHY (uudposbie)
MporpamMMbl Hb1e N o0pa3oBaTebHBI
paéoTbl | padoTHI ¢ pecypent
1.15.| YucnoBbie BbIpaXeHUs; 3 0 0 Beinonusate apudmMeTrdeckue IeUCTBUS ¢ HATYPaIbHBIMU YCTHBIH 0npoc; MUCbMEHHBINA
HOPSJIOK JICHCTBUI. YHCJIAMH, BEIYUCIISTH 3HAYSHNUS YUCIIOBBIX BBIPDAKEHUH CO KOHTPOJIb; CAMOOLICHKA C
CKOOKaMu U 0e3 CKOOOK. nucnoiib3oBanueM «OIEHOYHOIO
dopMmynupoBaTh U IPUMEHATH IpaBHiIa PeoOpa3oBaHUs JHCTAY;
YHCJIOBBIX BHIPQKEHUH HA OCHOBE CBOWCTB apU(METHYECKHUX
JIEHUCTBUMH.
1.16.| Pemienue TeKCTOBBIX 7 1 0 Pemate TekcTOBBIC 32124l apH(YMETHYESCKIM CIIOCOOO0M, Y CTHBIIA ONPOC; THCHMEHHBIH
3aja4 Ha BCe UCIIONB30BATh 3aBUCHMOCTHU MKy BETHYUHAMH (CKOPOCTb, KOHTPOJIb; CAMOOIICHKA C
apuQmMeTHIecKue BpEMsi, PACCTOSIHUE; [IEHa, KOJINYECTBO, CTOMMOCTb U JIp.): ucnoib3oBaHueM «OLEeHOYHOTO
JeHCTBYA, Ha IBHKCHUC U AQHAIM3UPOBATH U OCMBICIMBATH TEKCT 3aJa4H, THCTaY;
TIOKYIIKH nepeopMyIIUpOBaTh YCIOBHE, H3BJICKATh HEOOXOJUMBIC KOHTPOJIbHAS
JIaHHBIC, YCTAHABJINBATh 3aBUCUMOCTU MEX]y BETUUMHAMH, pabora.
CTPOUTH
JIOTHYECKYIO LIETIOUKY PacCy K ICHHM;
MopenupoBaTth X0 peIeHHs 3aJa41 ¢ IOMOLIBIO PHCYHKA,
CXEMBI, TAOIUIIEI.
[TpuBOaUTH, pa30UpaTh, OCHUBATH PA3INYHBIC PELICHHS,
3aIMCH PEeLICHUH TeKCTOBBIX 3a/1a4; KpuTHYeCKH OLleHHBATh
MOJIy4eHHBIN pe3yJIbTaT, OCYIIECTBISATH CAMOKOHTPOIIb,
MPOBEPsIsSi OTBET Ha COOTBETCTBHE YCIIOBHIO, HAXOUTh OIIHUOKH.
Pemarte 3a1a4u ¢ MOMOIIIBIO Iepedopa BCEX BO3MOXKHBIX
BapUaHTOB.
HWroro no pazmeny: 43
Paznen 2. Harsissagnas reometpus. JIMHUM HA NJIOCKOCTHU
2.1. | Touka, mpsimasi, OTPE30K, Jyu4.| 1 0 0 Pacnio3HaBaTh Ha yepTexax, PUCYHKaX, ONUCHIBATh, HCIIONB3Ys. | Y CTHBIN OIpoc Sxnace
TEPMUHOJIOTHIO, ¥ H300pa)kaTh C MOMOIIBIO YePTEKHBIX Doxcdopn
MHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, JIy4, YToJl, IOMaHyIo, PoOII

OKPYXHOCTb;




DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbI
e pecypchl

Yuu.py

Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA
n/n pa3ieioB H TeM
BCEro | KOHTPOJb | MPAKTHY
TpOTpaMMet HbIE eCKHe
paéoTbl | padoTHI
2.2. | Jlomanas. 1 0 0 N300paxaTh KOH(PUrypanuy reOMETPUUECKUX QUTyp U3 Y CTHBI 0Mpoc; caMOOIEHKA C
OTpPE3KOB, OKPYKHOCTEH, UX YacTel Ha HEJIMHOBAaHHOW U ucnoib3oBaHueM «OLEeHOYHOTO
KJIeT4aToi Oymare; mpeaarath, OMMUCHIBATE U 00CY)KIATh JIACTa»
CIOCOOBI, aITOPUTMBI TOCTPOCHHUS.
Pacrio3naBathb 1 n300pakaTh Ha HETMHOBAHHOM U KJIETYAaTOM
Oymare mpsIMOH, OCTPBIH, TYIIOH, pa3BEPHYTHIN YTIIBL, CPAaBHUBATH
YTJIBL
2.3. | Usmepenue IHHbI 1 0 0 Hcronb30BaTh TMHEWKY U TPAHCIIOPTHP KaK HHCTPYMEHTHI At | Y CTHBIN OIpOC
OTpe3Ka, MOCTPOCHHMS M U3MEPEHUS: U3MEPSTH JUTUHY OT Pe3Ka, BEJIHYHHY
METPUYECKUE €INHHIIBI yIJIa; CTPOUTH OTPE30K 3aIlaHHOW JAJIMHBI, YTOJI, 33JaHHOM
M3MEPEHUS! JUIUHBL. BEJINYMHBI; OTKJIbIBATh IIUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33[JaHHOTO pajinyca;
N300paxaTh KOHGUTypaul TeOMETPHUICCKUX QUTYp U3
OTpPE3KOB, OKPYXHOCTEH, UX YacTel Ha HEJITMHOBAHHOW U
KJIeT4aToi Oymare; npeasiarath, ONUCHIBATh U 00CYKIATh
CIOCOOBI, alITOPUTMBI TOCTPOCHHUSL.
BBIUUCTATE JUIMHBI OTPE3KOB, IOMaHBIX
2.4. | OKpyXHOCTB M KpYT. 1 0 0 Pacnio3HaBaTh, NPUBOANTH IPUMEPHI OOBEKTOB PEAIbHOTO MHUpPa, | Y CTHBIN OIIPOC; CAMOOIIEHKA C
UMeIomuX (GOpMy N3yYeHHBIX (QUTYp, OLICHUBATh X JMHEHHbIE | Mcronb3oBaHueM «OIEHOYHOTO
pa3Mepsl JIHCTa»
2.5. | Tlpaktudeckas pabota 1 0 1 N300paxxaTh KOH(GUrypalul reOMeTPUUeCKUX QUryp us3 YcTHBIN Onpoc; MpakTHuecKast
«IlocTpoenue y3opa n3 OTpPE3KOB, OKPYXXHOCTEH, UX JacTel Ha HETMHOBAHHOM 1 pabora.
OKPYXKHOCTEH». KJeT4aToi Oymare; mpeasarathb, OIUCHIBATh M 00CYKIaTh
CHOCOOBI, aITOPUTMBI IIOCTPOCHUS.




n/m

HaunmeHnoBanue
pa3iesioB U TeM

NMPOrpaMMmbl

KoauyecTBO 4acoB

BCETro

KOHTPOJIb
HbIE
padoThI

IpaKTH4
ecKue
padoThI

Buabl 1eaTeIbHOCTH

Bunni, popmbl KOHTpOIA

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbI
e pecypchl

2.6.

VYrom.

Pacno3HaBaTh Ha 4epTekax, pUCYHKAX, OMUCHIBATH, UCIIOIb3YS
TEPMHHOJIOTHIO, U M300pa)kaTh C HOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, JIyd, yroJl, JIOMaHyIo,
OKPYXHOCTb.

Pacnio3HaBaTh, NpUBOAUTH IPUMEPHI 0OBEKTOB PEAIbHOIO MHpa,
UMeromuX (GOpMy U3yYEHHBIX (UTyp, OLICHUBATh UX JIMHEHHbIE
pa3Mepsl.

Hcnonp30BaTh IMHEHKY W TPAHCIIOPTHP KaK HHCTPYMEHTHI AL
MOCTPOCHUS ¥ U3MEPEHHUS: U3MEPATH JUIMHY OT pe3Ka, BETHUUHY
yIJIa; CTPOUTH OTPE30K 3aIlaHHOW AJIMHBI, YTOJI, 33JaHHOM
BEJINYMHBI; OTKJIaIbIBATh IIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJAaHHOT'O paJiyca.

YceTHBIN 0Ipoc; caMOOLIEHKa C
nucnoiib3oBanueM «OIEHOYHOTO
JINCTaY

2.7.

IIpsimoii, ocTpslit,
TYIOU U
pa3BEPHYTHIN
YTJIBL.

Pacrnio3HaBaTh Ha uepTekKax, PUCYHKAX, OMHUCHIBATh, UCIOJB3YS
TEPMHHOJIOTHIO, U M300paXaTh C HOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB: TOUKY, NIPSIMYIO, OTPE30K, JIyd, YToll, IOMaHYyIo,
OKPYKHOCTb.

Pacnio3HaBaTh, NPUBOINTH IPUMEPH 0OBEKTOB PEaIbHOTO MHpa,
UMerouX GOpMy U3y4YEHHBIX (UTYp, OLIEHUBATh UX JIMHEIHbIE
pasMepHl.

PacniozHaBaTh 1 m300paxaTh Ha HEJIMHOBAaHHOW M KJI€TYATOH

Oymare npsIMOH, OCTPHIH, TYIOH, pa3BEPHYTHIN YTIIbI, CPABHUBATH

YTJIBL

YcrHsli onipoc

2.8.

Wzmepenue yrios.

N306pakaTs KOHPHUTypay T€OMETPHUECKIX QUTYD U3
OTpPE3KOB, OKPY>KHOCTEH, X YacTe Ha HEIMHOBAHHOU U
KJIeT4aToi Oymare; npeasarath, ONMUCHIBATh U 00CY)KIATh
CHOCOOBI, AITOPUTMBI IIOCTPOCHHUS;

[ToHMMAaTP 1 HCIIONB30BATh MPHU PEIICHUH 33124 3aBUCHMOCTH
MEXy €AUHUIIAMU

METPUYECKOHN CUCTEMBI MEP; 3HAKOMUTBCS C HEMETPUUECKIMHU
CHCTEMaMH Mep; BBIPakaTh [UIMHY B PA3INYHBIX €IUHHIIAX
U3MEpPEHUs..

YcTHBIN 0IpOC; MMCHMEHHBII
KOHTPOJIb;

CaMOOLIEHKA C

ucnonb3oBaHueM «OLEeHOYHOTO
JIUCTa»

Slknacc

dokchopa

POIII
Yun.py




Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA DJIeKTPOHHBIE
n/n a3/1eJI0B H TeM H(ppoBLIE
pasi BCEro | KOHTPOJb | MPAKTHY (unp )
NMPOrpaMMBlI 0o0pa3oBaTeIbHBI
HbIE ecKkue
e pecypchl
paéoTbl | padoTHI pecyp
2.9. | Ilpaktudeckas paboTa 2 0 1 Pacnio3naBath 1 n300pakaTh Ha HETMHOBAHHOM U KJIETYAaTOM YCTHBIN OIpOC; MpaKTHIECKast Sxnace
«IocTpoeHue yrios» Oymare npsIMOH, OCTPBIH, TyTOH, pa3BEPHYTHIN yIIbl; CpaBHUBATH| padOTa; Doxchopn
IpakTuueckas pabora YTJIBL. camooretka ¢ POl
«I10CTpOGHHE YITIOB» IToHMMAaTPh ¥ NCTIOJIB30BATH IIPU PEIICHUH 337a4 3aBUCHMOCTH Ucnonb30BaHueM «OLEHOYHOTO Yan.py
MEXJy €AUHUIIAMU JIACTaY.
METPHIECKOH CHCTEMBI MEP; 3HAKOMHUTHCS C HEMETPHIECCKUMH
CHCTEMaMH MEp; BBIPaXaTh AJIMHY B PA3IMYHBIX SANHHLIAX
HU3MEpEeHus.
HccnenoBatb GUrypbl 1 KOHQUTYpaLuy, HCIONB3Ys HUPPOBbIE
pecypchl.
Utoro mo pazneny: 12
Pasnea 3. O0bIKHOBeHHBbIE 1POOH
3.1. | IpoOb. 6 0 0 UuraTh ¥ 3aIHCHIBATh, CPABHUBATh OOBIKHOBCHHBIC JAPOOH, YCTHBIN OMpOC; MUCbMEHHBIN Sxmace
IpeasaraTtb, 000CHOBBIBATH U 00CYXIATh CIIOCOOBI KOHTPOJIb; dokcdopa
YHOPSIIOYHBAHMS APOOCH. CaMOOIIEHKa C PoOII
3HAaKOMUTHCS C UCTOPHEH Pa3sBUTHUS apU(PMETHKH HCTIONB30BAHHEM «OIEHOIHOTO Vun.py
JHCTaY.
3.2. | llpaBwiibHBIC T 1 0 0 MopenupoBats B rpaguieckoii, mpeaMeTHoit popme, ¢ YcrHsrii onpoc; IInceMeHHSbIH
HENPaBUJILHbIE APOOH. MOMOLIBIO0 KOMIIBIOTEPA MOHATHSI U CBOIMCTBA, CBSI3aHHBIE C KOHTPOJIb,
OOBIKHOBEHHOH IpOOEI0; CaMOOIIEHKa C
YnTath ¥ 3aMCHIBaTh, CPABHUBATH OOBIKHOBEHHBIE IPOOH, HCTIONB30BaHNEM «OLEHOTHOTO
npeaIarath, 000CHOBBIBATh U 00CYXKJIaTh CIIOCOOBI JIUCTa»
YHOPSIOYUBAHNSA APOOEH.
3.3. | OcHoBHOE CBOWCTBO Apobu. |5 1 0 DopMynHpoBaTh, 3AITUCHIBATH C TIOMOIIBI0 OYKB OCHOBHOE YcTHBIH 0npoc; MUCBMEHHBIN

CBOMCTBO OOBIKHOBEHHOM JAPOOH; UCIIOIHL30BaTh OCHOBHOE
CBOMCTBO APOOH IS COKpAIIEHUS APO0eH U MpUBeNeHHs Ipodu
K HOBOMY 3HaMEHAaTEo.

KOHTPOJIb;
KOHTPOJIbHAS

pabora;

CaMOOIICHKa C
HCTOJIb30BaHUEM «OIIEHOYHOTO
JIHCTAY.




Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA DJIeKTPOHHBIE
n/n pa3ieioB H TeM BCEro | KoHTpoH | mpaxTHY (uudposbie)
NMPOrpaMMmbl HBIC ecKHe 0o0pa3oBaTeIbHBI
paéoTbl | padoTHI ¢ pecypert
3.4. | CpaBHeHue po0eii. 3 1 0 N300pakaTh 0OBIKHOBEHHEIE IPOOU TOUKAMHU Ha YcTHBII 0npoc; MUCBMEHHBIN Sxnace
KOOPAMHATHOM MPSIMOIf; HCIIOIB30BATh KOOPAUHATHYIO KOHTPOITb. Doxchopn
NPSMYIO JUISL CPaBHEHHS IpOOeH. Kontponbnas POIII
pabora Yun.py
3.5. | Croxenue n 4 0 0 Brmonsate apupmernaeckne JeHCTBHS ¢ OOBIKHOBEHHBIMU YcTHBII 0npoc; MUCBMEHHBIN
BBIYMTAHUE JpoOsIMU; TIPUMEHSTH CBOMCTBA apu(METHYECKUX AEHCTBUI KOHTPOJIb.
OOBIKHOBEHHBIX JUISL pallMOHAIU3a U1 BBIYUCIICHUN. Camoo11ieHKa ¢
Tpobeil. rcnoip3oBanueM «OIEHOYHOTO
JCTa»
3.6. | CmemanHas gpoOs. 8 0 0 [TpeacTaBnsTh CMEIIAaHHYO APOOb B BUJE HENPABUILHON H YcTHBII 0npoc; MUCBMEHHBIN
BBIJICTIATH 1IETYIO YacTh YKCIa U3 HEeNPaBUIBHON 1poou; KOHTPOJIb;
JIMKTaHT;
CaMOOIICHKA C
UCTIONb30BaHuEM «OLEHOYHOTO
JIHCTa»
3.7. | YMHOKEHUE U JICIICHUE 13 1 0 BeimonusaTe apudmernieckue 1eHCTBHS ¢ OOBIKHOBEHHBIMHU YcTHBIH onpoc; MUCEMEHHBIN
OOBIKHOBEHHBIX APO0OEii; JpoOsIMH; IPUMEHSTH CBOMCTBA apu(METHUECKHUX IEHCTBHI KOHTpOJIb.
B3aWMHO-00paTHBIE JUISl pallOHAJIN3AIIMY BEIYUCIICHU; KonrponbHas
Jpodu. BBINOMHATE IPUKUIIKY U OLEHKY Pe3yJIbTaTa BEIUUCICHUM; pabora.
Ipeaarath ¥ NPUMEHTh IPHEMBI TIPOBEPKU BBHIUYUCIICHNUH; JlukraHT;
ITpoBoaNTb McciIenOBaHMS CBOMCTB Apo0eii, OnMpasich Ha CaMOOIICHKa C
YHCIIOBBIE AKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO UCTIoNb30BaHueM «OLEHOYHOTO
KOMITBIOTEPA). JUCTAY.




Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA DJIeKTPOHHBIE
n/n pa3ieioB H TeM BCEro | KoHTpoH | mpaxTHY (uudposbie)
NMPOrpaMMmbl HBIC ecKHe o0pa3oBaTebHBI
paéoTbl | padoTHI ¢ pecypest
3.8. | PemreHne TEKCTOBBIX 1 0 0 BBIONHATE MPUKUAKY M OLEHKY PE3yJIbTaTa BEIUYUCIICHUI; YcrTHBIN onpoc Sxnace
3a7ad4, o AEPXKAINX npeaIarath U NPUMEHSTh IPUEMBI IPOBEPKU BHIYUCICHUI. Doxchopn
apodwu. PemmaTs TekcTOBBIE 3a/1a9N, COACPIKAIIE APOOHBIE TaHHBIE, 1 POIII
3aJauy Ha HAXOX/ICHUE YaCTH LEJOT0 M IIEJOTO O €TO YacTy; Yan.py
BBISIBJIATH MX CXOJICTBA M PA3IHUHS;
MozenupoBath X0 pELICHNUS 3aJady C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIBI.
IIpuBoanTH, pa3bupatk, OIICHUBAThH Pa3IMYHbBIC PEIICHUS,
3alluCH peIHeHI/Iﬁ TCKCTOBBIX 3aJ1a4.
3.9. | OcHoBHbIe 32 Jauu Ha Jpodwu. | 5 1 0 Pacrio3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHHS O IPOOSIX, Y CTHBIH 0onpoc; TMCbMEHHBII

MPUBOIUTH MPUMEPHI K KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS M OTPULIAHUS BHICKA3bIBAHUIA,

Perrats TekcTOBBIC 3a/1a4UH, COACPIKAIIUE TPOOHBIC TaHHBIC, H
3a/1a4d Ha HAXOXKJCHUE YaCTH IEJIOTO U IIeJI0T0 IO ero YacTH;
BBISIBJIATH X CXOJICTBA M PA3THYMS,

MoenupoBath X0/] pELICHUSI 33]a4H C MOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIbI;

[MpuBoaKTH, pa30HpaTh, OLIEHUBATH PA3THYHbIC PELICHUS,
3aMKMCH PEIICHUI TEKCTOBBIX 3a/1a4; KpUTHYECKH OlIEHUBATH
MOJIYYCHHBINA PE3YJIbTaT, OCYIIECTBIISATH CAMOKOHTPOJIb,
MPOBEPSIsSi OTBET HA COOTBETCTBHE YCJIOBUIO, HAXOIUTH OIIHOKH.

KOHTPOJIB;
KOHTPOJIEHAS
paborTa;




Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA DJIeKTPOHHBIE
n/n pa3ieioB H TeM BCEro | KoHTpoH | mpaxTHY (uudposbie)
NMPOrpaMMmbl HBIC ecKHe o0pa3oBaTebHBI
paéoTbl | padoTHI ¢ pecypent
3.10.| [Ipumenenue OyKB st 2 0 0 BBIONHATE MPUKUAKY M OLEHKY PE3yJIbTaTa BEIUYUCIICHUI; Y CTHBI 0Mpoc; caMOOIEHKA C Sxnace
3armcu MpeAIarath ¥ MPUMEHTh TPHEMBI IPOBEPKU BBIYUCICHUI. ucnoib3oBaHueM «OLEeHOYHOTO Doxchopn
MaTeMaTHYECKUX Kputiueckn o1ieHUBaTh MOJTyYEHHBIH Pe3ysIbTar, JIACTa» PoOII
BBIPAKCHUN U OCYIIECTBIISAITH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA Yan.py
NPeUT0KEHUI COOTBETCTBHE YCIIOBHIO, HAXOIUTh OIINOKH
Hroro no pazmeny: 48
Paznen 4. Harnsnnast reomerpusi. MHOToyroJibHUKH
4.1. | MHOTOYTOJTbHUKH. 1 0 0 OmnuceIBaTh, UCIOIB3Ys TEPMUHOJIOTHIO, H300paXKaTh C VYceTHsIil onpoc SAxmace
TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH, Doxchopn
MOJIENIMPOBATh U3 OyMaru MHOTOYTOJbHUKH. POl
[TpuBoauUTE IPUMEPHI 0OBEKTOB PEATbHOTO MHUPA, IMEIOIIIX Yun.py
(hopMy MHOTOYTOJILHHKA, ITPIMOYTOJIbHUKA, KBAIpaTa,
TPEYroJIbHUKA, OLICHUBATh UX JIMHEHHBIE pa3Mephl.
4.2. | YeTbIpéXyroibHUK, 2 0 0 [TpuBoaUTE TPUMEPHI 0OBEKTOB PEaTbHOTO MHUPA, MMEIOIINX YCTHBIN 0npoc; MMCbMEHHBIN
NPSIMOYTOJIbHUK, KBa/IpaT. (hopMy MHOTOYTOJILHHKA, ITPSIMOYTOJIbHUKA, KBA/IpaTa, KOHTPOJIb;
TPEYroJIbHUKA, OLICHUBATh UX JIMHEHHBIE pa3Mephl. CaMOOIIEHKa C
Pacrno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKAa3bIBAHUS O UCTIoNb30BaHueM «OLEHOYHOTO
MHOTOYTOJIbHUKAX, IPUBOJIUT TIPUMEPbI U KOHTPIIPUMEPHI. JICTa
4.3. | IIpaktuueckas paboTa 1 0 1 CTpouTh Ha HEJIMHOBAHHOM U KJIETYATOW Oymare KBajapar u IpakTuueckas pabora
«ITocTpoenue MIPSIMOYTOJIBHUK € 33/IaHHBIMU JUIMHAMH CTOPOH;
HPSIMOYTOJILHUKA C HccnenoBath cBOMCTBA MPSIMOYTOJIbHNKA, KBaApaTa IIyTéM
3a1aHHBIMA 9KCIEPUMEHTA, HAOOACHHS, U3MEPEHHSI, MOJIEIIUPOBAHHS.
CTOpPOHAMH Ha CpaBHMBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHHUKA.
HEJIMHOBAaHHOM
Oymarey.




Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA DJIeKTPOHHBIE
n/n pa3xesoB M TeM BCEro | KoHTpoH | mpaxTHY (uudposbie)
MPOrPaMMBbI HBIC ecKHe o0pa3oBaTebHBI
paéoTbl | padoTHI ¢ pecypest
4.4. | TpeyroabHHUK. 2 0 0 N306paxkaTh OCTPOYroJIbHBIE, IPSIMOYTOJIbHEIE 1 YCTHBII 0npoC; MUCEMEHHBIN SAxmace
TYNOYTOJbHBIE TPEYTOJIbHUKH. KOHTPOJIb; Doxchopn
KoHCTpYHpOBaTh MaTeMAaTHYECKHE HPELIOKEHHS C CaMOOIIEHKa C POLI
MOMOUIBIO CBA30K HEKOTOPBIN», «IH000M». HCTIOMTb30BaHUEM «OLIEHOYHOTO Yan.py
JTUCTaY
4.5. | [Inowans u mepuMeTp 2 0 0 HccnenoBaTh 3aBUCHMOCTD IUTOLIA M KBaaparTa OT JJIHHBI €T0 YCTHBII 0npoc; MUCEMEHHBIN
MPSMOYTOJIbHUKA H CTOPOHBIL. KOHTPOJIb;
MHOTOYTOJIbHUKOB, Hcnonb3oBaTh CBOWCTBA KBaIPATHOM CETKU JIJI OCTPOSHHUS CaMOOIIeHKa C
COCTaBIICHHBIX U3 ¢buryp; pa3ouBaTh PSIMOYTOJIBHUK HA KBaPaThI, ucnoib3oBaHueM «OLEeHOUYHOTO
TPSAMOYTOIEHUKOB, €IHHUIIBI TPEYTOILHUKH; COCTABIATH (DUTYPHI U3 KBAaJIPaTOB U JCTa»
M3MEPEHUS TIIOMIATH. MPSIMOYTOTBPHUKOB M HAXOIUTh WX IUIOMIAb, Pa30HUBaTh
(GuUrypbl Ha MPSAMOYTOJIBHUKY U KBa/IPAThl U HAXOAHUTH UX
IUTOINAMb.
BripaxaTs BeNMUUHHY TUIOINAIH B PA3TMYHBIX SIMHAIIAX
H3MEpEeHNUs] METPUUECKOIT CUCTEMBI Mep, IOHUMATh U
UCIIOJIb30BaTh 3aBUCUMOCTH MEX]ly METPUUYECKUMH eIMHULIAMU
M3MEPEHUS TUIOMIa TN,
3HaKOMUTBCS C IPUMEPAMH [TPUMEHEHHSI TUIOIAAN 1
HeprMeTpa B IPAKTHYECKUX CUTYAIHSX.
4.6. | [lepumeTp MHOTO yTOIBHUKA. | 2 1 0 KoHcTpynpoBars MaTeMaTH4e€CKUE MPEATI0KEHHS C TOMOLIBIO YCTHBIN Onpoc; KOHTPOJIbHAS
CBSI30K «HEKOTOPBIN», «II000M. pabora
3HAKOMUTECS C IPAMEPaMU IPUMEHEHUS IDIOIATH U
HepuMeTpa B IPaKTUYECKUX CUTyalusX. Pemars 3amaun u3
peabHOM XKU3HH, TIpeyIaraTh U 00CyXIaTh pa3iudHbIe
CITIOCOOBI pelIeHHs 33/1a4.
HWroro no pazmeny: 10
Pa3gen 5. lecaTu4Hble Apo6u
5.1. | HecsaTruHas 3amuch apoben. | 4 0 0 [IpencTaBnsaTh JeCATUYHYIO IpO0b B BUAE OOBIKHOBEHHOM, YcTHBIN 0IpOC; MMCHMEHHBII Sxnace
YHUTATh M 3aIKChIBATh, CPABHUBATD JECSATUYHBIE IPOOH, KOHTPOJIb. Dokchopa
npeanarath, 000CHOBBIBATh H 00CYKIaTh CIIOCOOBI PO
YIOPAIOYNBAHUS AECATHIHBIX JpoOeii. Yuu.py

3HAKOMUTBHCS C UCTOPHEH Pa3BUTHUS apU(PMETHKH.




Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA DJIeKTPOHHBIE
n/n a3/1eJI0B H TeM H(ppoBLIE
pasi BCEro | KOHTPOJb | MPAKTHY (unp )
NMPOrpaMMmbl 0o0pa3oBaTeIbHBI
HbIE ecKkue
e pecypchl
paéoTbl | padoTHI peeyp
5.2. | CpaBHEHHE NECATUIHBIX 3 0 0 N300paxxkaTh gecsiTHIHBIE IpoOU TOUKAaMH Ha KOOPAWHATHOMH YcTHBIH onpoc; MUCHMEHHBIN SAxmace
TpoOeii. MIPSIMOY; KOHTPOJIb Doxchopn
POIII
Yun.py
5.3. | [elicTBus ¢ AeCATUYHBIMU 20 1 0 BBISBIATE CXOACTBA M pa3Inyus MPABUIT apUPMETHIECKUX YCTHBIH 0npoc; MUCbMEHHBIN
ApOOSIMH. JEUCTBUI ¢ HATypalbHBIMHU YUCIAAMH U AECSITUUYHBIMU KOHTPOJIb,
Ipo0sIMH, OOBSICHATD UX. KOHTpPOJIbHAsS
BrinonuaTe apudmeTnieckue AeHCTBUS C ACCITUIHBIMU pabora.
JpOOSIMH; BBITIOJIHATE IPUKHUIKY U OIICHKY pe3yabTaTa
BBIYHMCIICHU.
.5.4.| OkpyrieHue JecsITUIHBIX 3 0 0 [IpuMeHATh IPABUIO OKPYTIICHUS NECATHIHBIX APOOECH. YcTHBIN 0npoc; MUCbMEHHBII
npobeit. KOHTPOJIb.
5.5. | PenreHne TEKCTOBBIX 4 0 0 PemaTs TekcTOBBIE 3a/1aUH, COAEpIKalIUe ApOOHbIC JaHHbIE, U Ha | [IMCEMEHHBII KOHTPOIb
3a/1a4, CoOAEPIKaIINX HAaXO’KACHUE YaCTH IIEJIOTO U MEJIOT0 110 €r0 YaCTH; BBIABITH UX
Jipoowu. CXOJICTBA U Pa3IHYusl.
MonenupoBaTh X0 PEeLICHHS 3aJaui ¢ TOMOIIBIO PUCYHKA,
cxeMsl, TabnuIsl. [IpuBoANTE, pa30upaTh, OIEHUBATH PAa3IMYHbIC
PpeIIeHus], 3a1IMCH PELIEHUH TEKCTOBBIX 3a7ad.
5.6. | OcHoBHBIE 3a Jauu Ha Jpodw. | 4 1 0 OmnepupoBath APOOHBIMH YHCIAMH B PEaTbHBIX )KH3HECHHBIX Y CTHBIN 0npoc; MUCbMEHHBII
CUTYyalHsX. KOHTPOJTb.
Kputnuecku oneHnBaTh NOIYYEHHBIN pe3yibTar, KoHnTponbHas
OCYIIECTBIISITH CAMOKOHTPOJIB, TPOBEPSISI OTBET HA pabora
COOTBETCTBHE YCIIOBHIO, HAXOJUTH OIITHOKH.
Hroro no pasneny: 38




Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA DJIeKTPOHHBIE
n/n a3/1eJI0B H TeM H(ppoBLIE
pasi BCEro | KOHTPOJb | MPAKTHY (unp )
NMPOrpaMMmbl o0pa3oBaTebHBI
HbIE eCKHe
e pecypchl
paéoTbl | padoTHI peeyp
Pa3pen 6. HarnsagHas reomerpus. Tesia v purypsl B IpOCTPaHCTBe
6.1. | MHOTOrpaHHUKH. 1 0 0 Pacnio3naBate Ha yepTexkax, pUCYHKaX, B OKPYXKAIOIEM MUDPE VYcTHBIi onpoc Sxnace
MPSMOYTONbHBII Doxchopn
napajuiesienue 1, Kyo, MHOTOIpaHHUKH, OIIMCBIBATh, HCIIOIb3Ys PoOII
TEPMHHOJIOTHIO, OIICHUBATh JIMHEIHBIE pa3MepBhl. Yau.py
6.2. | U3o0OpaxeHnue 1 0 0 [TpuBoAMTH IPUMEPBI OOBEKTOB PEATIBHOIO MUPA, Y CTHBIH 0onpoc; caMOOLIeHKa ¢
MHOTOTPaHHUKOB. HUMEIoMUX (POPMY MHOTOTPAHHHKA, TPSIMOYTOIHLHOTO ucnoib3oBaHueM «OLEeHOUYHOTO
napajuiesienuIena, Kyoa. JCTa»
6.3. | Monenu npocTpaHcTBeHHBIX | 1 0 0 Pacrmo3naBaTs HCTUHHBIC U JIOKHBIC BBICKAa3bIBAaHHS O VYceTHsIil onpoc
TeJI. MHOTOTpaHHUKAX, TPUBOJUTH IIPUMEPBI M KOHTPIIPUMEPHI,
CTPOUTD BBICKa3bIBAaHHS 1 OTPULIAHUS BBICKa3bIBAHUIA.
6.4. | TIpsIMOYTOJTBHBIIN 2 0 0 ITpuBoANTE MPUMEPH 0OBEKTOB pEabHOTO MHpa, YcTHBIN 01pOC; MMCEMEHHBII
napasuiesienues, Kyo. uMerorX (opMy MHOTOTPaHHHKA, TPSIMOYTOJILHOTO KOHTPOJIb;
napajulesienuIena, Kyoa. CaMOOIICHKA C
H3zo0paxkaTh Ky0 Ha KiIeTdaTol Oymare. HCTIONB30BaHNEM «OLEHOTHOTO
PacniozHaBaTh 1 m300paxarh pa3BEPTKH Kyda n JHCTa
napaJulesIeuIe/s1a.
6.5. | Pa3BépTku kybOa u 1 0 0 N306paxaTh Ky0 Ha KiieT4aToii Oymare. VYcTHBIH onpoc
[apajieeuIieaa. HccnenoBath cBoiicTBa Ky0a, MPSIMOYTOIEHOTO
napaJuleJIeuIe1a, MHOTOTPaHHUKOB, HCIIOJIb3YS MOJIEIIH;
PacniozHaBaTh 1 m300paxarh pa3BEPTKH KyOa 1
napasulesIeuIe/1a.




Ne HaumeHoBaHue Kosmm4ecTBo yacos Buas! gesiteJibHOCTH Bunni, popmbl KOHTpOIA DJIeKTPOHHBIE
n/n a3/1eJI0B H TeM H(ppoBLIE
pasi BCEro | KOHTPOJb | MPAKTHY (unp )
NMPOrpaMMmbl 0o0pa3oBaTeIbHBI
HbIE ecKkue
e pecypchl
paéoTbl | padoTHI pecyp
6.6..| [Ipaktiyeckas padora 1 0 1 N300paxaTh Ky0 Ha KiieT4aToi Oymare. [TpakTnyeckas pabora. Sxnace
«Pa3BépTKa KyOay. Hccnenosats cBoiicTBa Ky0a, MpSIMOYrojIbHOTO Doxchopn
HapaJuleNIeuIe1a, MHOTOTPaHHUKOB, MCIIOIb3YS MOJICIH. POIII
MogenupoBats Ky0 1 mapauienenumnes u3 OyMara 1 mpodux Yau.py
MaTepuaoB, OOBICHATH CIIOCOO MOJIEUPOBAHUS;
HaGmonath ¥ MpOBOJUTE aHAJIOTHH MEX/Y OHITHSIMHA
wroaay ¥ 00bEMa, IepruMeTpa 1 IIIOMAIN TOBEPXHOCTH.
6.7. | O6BéM KyOa, 2 0 0 HaxoauTh n3MepeHns, BEIMUCIATH IDIOIMAAb IIOBEPXHOCTH; Y CTHBIH 0npoc; TMCbMEHHBII
MPSIMOYTOJIBHOTO 00BEM Ky0a, MPSIMOYroJbHOTO NapajuielienuIea; UCCIe0BaTh | KOHTPOJIb;
napaenenuneaa 3aBUCHMOCTh 00bEMa Ky0a OT JUTUHEI ero pedpa, BBIABUIATh U CaMOOIICHKA C
000CHOBBIBATh THIIOTE3Y. HCTIONB30BaHNEM «OLIEHOYHOTO
Pemmats 3a1aun U3 peanbHOM KU3HH. JIHCTa.
HWroro o pazzaeny: 9
Pa3gen 7. [loBTOpeHMe ¥ 06061IeHIIE
7.1. | TlToBTOpEHHE OCHOBHBIX 10 1 0 BoruucnsaTe 3HaYeHUS BEIpasKeHNH, COAEpIKaINX HATypasbHble | Y CTHBIH OIPOC; MUCbMEHHbBII Sxnace
MOHATHH U METOJIOB Kypca Ycia, OOBIKHOBEHHBIE U JIECATHYHbBIE APOOH, BBITIOJIHSTH KOHTPOJIb. Doxcdopn
5 xiacca, o0obuieHe npeoOpazoBaHys YHCEL. Kontponbuas PoII
3HAHWH Bri0upath criocod cpaBHEHHS YUCE, BRIUMCICHHM, IPUMEHATh | paboTa Yuu.py
CBOHCTBA apu(hMETHUECKUX JICHCTBUH JJIs1 palliOHATH3aLUH
BBIUUCIICHUH.
OCyIIeCTBISATh CAMOKOHTPOJIb BHIMTOJIHAEMBIX ACUCTBUH 1
CaMOIIPOBEPKY pe3yJibTaTa BHIYUCICHUH.
Hroro no pasneny: 10
OBIIEE KOJIMYECTBO 170 11 4
YACOB I10 ITPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIS1 YUEHUKA

—  VYuyeOnuk: Mepansak A.I'. Matematuka: 5 kinacc: yueOuux/ A.I'. Mepansk. B.b. ITononckwuii, M.C.
Sxup; nox pea. B.E. Ilononckoro. — M.: Benrana-I'pag, 2020.

METOJUYECKHNE MATEPHAJIBI JIJIA YUUTEJIA

— bynko E.B. Maremaruka: 5 kmacc: meroamdeckoe mocobue / E.B. bymnko, A.I'. Mep3nsak, B.
[TomoHckuit u p. — 2-€ u3M., nepepad. — M. : Benrana- ['pag, 2019.

— Mepsnsak A.I'. MatemaTuka: 5 kiacc: padouast Tetpaab Ne 1 s yganuxcs oOpa3oBaTeaIbHbIX
yupexnaenuii/ A.I'. Mepansak. B.b. [Tononckuit, M.C. Sxup; nox pen. B.E. ITononckoro. — M.
Benrana-I'pad, 2018.

— Mepsnsak A.I'. Maremartuka: 5 knacc: pabouast Tetpagpb Ne 2 muist yqanuxcs 00pa3oBaTeIbHbBIX
yupexaenuit/ A.I'. Mepznsk. B.b. [Tononckuit, M.C. Sxup; nox pea. B.E. ITononckoro. — M.:
Benrana-I'pad, 2018.

— Mepsnsak A.I'. MaTemaTtuka: nuiaktTudeckue matepuaisl:S kiaace/ A.I'. Mepsnsk. B.b. ITononckwid,
M.C. Sxup; nox pea. B.E. Ilonouckoro. — M.: Benrana-I'pag, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. {U®POBOU OBPABOBATEJIbHBIM KOHTEHT

o  dokchopna
e SKnacc
e UCHI.RU

2. POl
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

e IIpoekrop.
e KomnbioTep ¢ BeixonoM B MHTepHeT Ha matdopmsl SAkmace, POII, UCHI.RU.

OBOPYJIOBAHME /151 TPOBEJEHUS IPAKTUYECKUX PABOT, IEMOHCTPAITAM

e JuCTBl Oymaru A4;
® UEepTEXHbIE IPUHAJIEKHOCTH Y BCEX YUEHUKOB;
®  HaIAJHbIE MaTEpUaJbl, IUIAKATHI, TAOIHIIBI.
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