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INOACHUTEJIBHAA 3AIITMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

Paboyas nporpamma no maremaTunke Asis 06ydaromxcs 5 KnaccoB paspaboTaHa Ha 0cHoBe ®efepasibHOro
rocyAapCTBEHHOro 06pa3oBaTe/IbHOro CTaHAapTa OCHOBHOIO 06LLEro 06pa3oBaHus ¢ y4ETOM U
COBPEMEHHbIX MMPOBbLIX TPe6OBaHMW, NPeAbABNSEMbIX K MaTeEMaTUYECKOMY 06pa3oBaHuio, U TpaguLmia
POCCUIACKOro 06pa3oBaHusi, KOTOpble 06ecnevnBatoT OBNafeHME KTHOUEBLIMM KOMMNETEHLMAMN,
COCTaBNAOLMMM OCHOBY A/151 HENPEPbLIBHOIO 06pa3oBaHNA M CaMOpa3BUTUS, a TakxKe LieIOCTHOCTb
06LLEKYNbTYPHOr 0, IMYHOCTHOIO 1 NO3HABATENbHOMO PasBUTUA 0by4atoLmxcs. B paboyeii nporpamme
YUTEHbI Maen 1 nonoxeHns KoHuenumm pasButms MaTemaTnyeckoro o6pasoBaHuns B POCCUIACKON
defepaumn. B anoxy umhpoBoit TpaHChopMaLmmn BCex ciep YenoBeveCcKoit AesTeNlbHOCTM HEBO3SMOXHO
cTaTb 06pa3oBaHHbLIM COBPEMEHHBLIM Ye/I0BEKOM 6e3 6a30BOI MaTeMaTUYeCKO NOArOTOBKN. YKe B LLKO/e
MaTeMaTunKa ClyXXUT OMOPHbLIM NPeaMETOM A/1 U3YUYEHUS CMEXHbIX AUCLMMNANH, & MOC/e WKO/bI peasibHow
HEeo6X0AMMOCTbIO CTaHOBUTCS HeNpepbiBHOe 06pa3oBaHue, YTO TpebyeT NOMHOLEHHON 6a30B0iA
06Le06pa3oBaTe/lbHON MNOArOTOBKW, B TOM YKC/E N MaTEMATUYECKOMN.

370 06YCNOB/MEHO TEM, YTO B HALUW JHWN PacTET YMC/I0 NPOJeCCUid, CBA3aHHbIX C HEMOCPEACTBEHHbIM
NPUMEHEHVNEM MaTEMATUKK: U B Cepe IKOHOMUKU, 1 B BU3HECE, U B TEXHOOTMYECKMX 06/1aCTAX, N faXKe B
ryMaHUTapHbIX cepax. Takum 06pa3om, Kpyr LLKO/IbHUKOB, 4/19 KOTOPbIX MaTemMaTuKa MOXeT CTaTb
3HAYMMbIM MPeAMETOM, pacLUMpPSAETCA.

MpaKTnyeckas NosesHOCTb MaTeMaTUKK 06YCNOB/EHA TEM, YTO €€ NpeaMeTOM ABMSHOTCA
(hyHAaMeHTa/IbHble CTPYKTYPbI HaLLero Mupa: NPoCcTpaHCTBEHHbIE POPMbI U KOMIMYECTBEHHbIE OTHOLLEHNS OT
MPOCTENLLMX, YCBaMBaEMbIX B HENOCPEACTBEHHOM OrbITe, 40 LOCTAaTOYHO COXHbIX, HEOOXOANMbIX A1
PasBUTUA Hay4YHbIX U NPUKNALHbIX MAei. Be3 KOHKPEeTHbIX MaTeMaTUYeCKMX 3HaHWIN 3aTPYAHEHO MOHMMaHKe
MPUHLMMNOB YCTPOCTBA N MCMO/b30BaHMSi COBPEMEHHOM TEXHUKW, BOCMPUSATIE U MHTEPMPeTaLns
pa3HOO6pa3HON CoLManbHOM, 3KOHOMUYECKOW, NONMUTUYECKOW MH(opMaLLMK, Mao3deKTUBHa
MOBCEAHEBHAA NMpaKTUYecKas AedaTelbHOCTb. KaaoMy YenoBeKY B CBOEI XXMU3HU NPUXOANTCS BbINONHATbL
pacyéTbl U COCTaBNATb a/ITOPUTMbI, HAXOAWUTb Y NMPUMEHATL (HOPMY/bl, BNAAETb NPAKTUYECKUMU NPUEMamu
reoMeTPUYECKMX U3MEPEHNIA 1N MOCTPOEHWIA, YNTaTb MHGOPMaLMIO, NPeACTaBNEHHYIO B BUAe TabnuL,
AmarpamMm 1 rpadmkoB, XXUTb B YCIOBUSAX HEONPEAENEHHOCTM U NOHUMATL BEPOSITHOCTHBIN XapaKTep
CNyYaiHbIX COObITWIA.

O[ZHOBPEMEHHO C paclunpeHvem cthep NPUMEHEHUS MaTeMaTUKN B COBPeMeHHOM 00LLIeCTBe BCE 60nee
BaXKHbIM CTaHOBUTCA MaTeMATUUYECKNIA CTU/Tb MbILLIEHWSA, NPOSBNAIOLWMIACA B ONPeSeNEHHbIX YMCTBEHHbIX
HaBblKax. B npovecce n3yyeHns mateMaTuku B apceHan NprémMoB 1 METOA0B MbILLIEHNS YenoBeKa
€CTeCTBEHHbIM 06pa30M BK/IHOUAKTCA MHAYKUMSA U AeAyKUMA, 0606LLeHME N KOHKPeTM3aLUus, aHan3 1
CUHTE3, Knaccuukaums n cuctematmnsaums, abctparmpoaHme 1 aHanorms. O6beKTbl MaTeMaTUyYeCKmX
YMO3aK/TiOUEHWNIA, NpaBuia UX KOHCTPYMPOBAHWSA PacKpbIBatOT MeXaHW3M JIOrMUYEeCKUX NOCTPOEHWIA,
CMOCOGCTBYHOT BbIpaboTKe YMeHNS (hOPMY/IMPOBaTh, 060CHOBbIBATL 1 A0KAa3bIBATb CY)XXAEHWSA, TEM CaMbIM
pa3BMBAOT /IOrMYECKOE MbILLeHNe. Befylias posib NPUHAANEXUT MaTeMaTuke 1 B POPMMPOBaHUN
a/ITOPUTMUYECKOW KOMMOHEHTbI MbILLNIEHWS 1 BOCMIUTaHUWN YMEHWIA 1eACTBOBAaTL MO 3afaHHbIM anropuTMam,
COBEPLUEHCTBOBATb U3BECTHbIE Y KOHCTPYMPOBaTb HOBbIE. B npoLiecce peLleHns 3aga4 — OCHOBOW y4eBHOM
AeATeNbHOCTY Ha YPOKax MaTeMaTMKM — Pa3BMBaOTCA TaKXKe TBOPYECKast 1 NpUKNagHas CTOPOHbI
MbILLIEHNS.

O6yueHne maTeMaTuKe AaéT BO3MOXHOCTb pa3BMBaTh Y 06YyYatoLLMXCA TOUHYHO, PaLOHaIbHYHO W1
NH(OPMATUBHYIO peyb, YMeHMe 0ToMpaTb Hanbosee NoAX0AALLME A3bIKOBbIE, CUMBOIMYECKUE, rpatnuyeckme
CPeACTBa A4/15 BbIPXKEHWNA CYXKAEHWIA U HarNsaHoOro ux NpeacTaBneHuns.

Heo6Xx04MMbIM KOMMOHEHTOM O6LLENA KYNbTYPbl B COBPEMEHHOM TO/IKOBaHUN SBNSETCA 06LLEee 3HAKOMCTBO



C MeToAaMu No3HaHWs LeCTBUTENbHOCTHU, NPeACTaBNeHNe 0 NpeaMeTe U MeToAax MaTeMaTuKK, UX OTIMYNIA
OT METOLOB APYrnX eCTeCTBEHHbIX Y N'YMaHUTapHbIX HayK, 06 0CO6EHHOCTAX NPUMEHEHWNA MaTeMATUKK AN
PeLLeHNs Hay4YHbIX 1 NPUKNagHbIX 3aday. Takum 06pa3om, MaTeMaTnyeckoe 06pa3oBaHyie BHOCUT CBOIA
BKNaz, B (hOpMUpOBaHe 00LLEN KYNbTYpbl YenoBeKa.

3yyeHre maTemMaTnKm TakKe CrocobCTBYET 3CTETUYECKOMY BOCMUTAHMIO Ye/i0BeKa, MOHUMaHWIO
KpacoTbl 1 M3ALLECTBA MaTeMaTUYECKUX PACCYXXAEHWNIA, BOCMIPUATUIO TeOMETPUYECKMX (HOPM, YCBOEHUIO
Naev CUMMETPUN.

HEJU U3YUEHUS YYEBHOI'O KYPCA
MPUOPUTETHLIMM LEMSIMU 00YUEHMS MaTeMaTUKE B 5 Knacce ABSKOTCS:

— NPOAOMHKEHNE (POPMUPOBAHMS OCHOBHbIX MaTEMATUYECKUX NOHATUIA (Y1C0, BENNYMHA,
reomeTpuyeckas urypa), 06ecneunBaroLLnX NPeemMCcTBEHHOCTb Y NEPCNEKTUBHOCTL MaTEMaTNYECKOro
06pa3oBaHNA 06y4aroLLMXCS;

— Pa3BUTNE NMHTENNIEKTYa/TIbHbLIX N TBOPYECKNX CnocobHoCTel o6yqa+ou.|,mxc;1, no3HaBaTe/lbHOM
aKTUBHOCTW, nccnegoBates/ibCKnxX yMEHVIVI, MHTEPECa K N3YHEHNIO MaTEMaTUKI;

— MoABefeHNe 06YHaLOLLMXCS HA AOCTYMHOM /11 HX YPOBHE K OCO3HAHI0 B3aIMOCBSI3V MaTeEMaTUKM
11 OKPY)KaIOLLLEro MMpa;

— (hopmmMpoBaHue (hyHKLIMOHaNIbHO MaTEMATUYECKOIN rPaMOTHOCTM: YMEHUS pacno3HaBaTh
MaTeMaTUYECKMe 06BEKTbI B PEa/IbHbIX XXU3HEHHBIX CUTYaLIMSX, MPUMEHSITb OCBOEHHbIE YMEHWS s
PELLIEHUS NMPaKTUKO-0PMEHTUPOBAHHBIX 3a/ay, MHTEPMPETUPOBAThL MOMYYEHHbIE Pe3y/bTaThl U
OLIEHMBATb UX HA COOTBETCTBUE NPAKTUUYECKON CUTYALWMN.

OCHOBHbIe NIMHWM COAepXKaHMA Kypca MaTeMaTuKmM B 5 Knacce — apuiMeTnyecKas 1 reoMeTpuyeckas,
KOTOpble pa3BMBaIOTCA Napai/iefibHO, Kaxaas B COOTBETCTBUM C COBCTBEHHOM JIOMMKOW, OfHaKo, He
He3aBMCKMMO OfjHa OT APYroii, a B TECHOM KOHTaKTe 1 B3aMMOAENCTBUM. TakxKe B Kypce NPONCXOANUT
3HaKOMCTBO C 3/1leMeHTamMu a/irebpbl 1 ONUCaTe/IbHON CTaTUCTUKN.

M3yyeHne aprmeTMUecKoro Matepuana HauMHaeTCs Co CUCTeEMaTM3aLMmn U pa3BUTUS 3HAHWIA O
HaTypasbHbIX YKCAax, NOMYyYeHHbIX B HAYa/IbHOW LWKoNe. Mpy 3TOM COBEPLUEHCTBOBAHME BbIYMCNTENLHOM
TEXHVKMN 1 OPMMPOBaHME HOBbIX TEOPETUYECKMX 3HAHWUIA COUETAETCS C Pa3BUTUEM BbIYMCANTENLHOW
KyNbTYpbl, B YACTHOCTM C 06Yy4YEHMEM NPOCTEMLLNM NPUEMaM MPUKNAKM U OLEHKN pe3ynbTaToB
BbIUNC/IEHWIA.

[pyroi KpyrHbli 670K B cofiepXXaHny apuhMeTUYECKOM NIMHUN — 3TO Apobun. Hayano nsyyeHns
00bIKHOBEHHbIX M AECATUYHbIX AP06e OTHECEHO K 5 Knaccy. 3TO NepBblil 3Tan B 0CBOEHWUM Apobeit, Korga
MPONCXOAUT 3HAKOMCTBO C OCHOBHbIMM UAEAMU, MOHATUAMM TeMbI. [1pn 3TOM paccMOTpeHme
06bIKHOBEHHbIX Ap06eil B MOMHOM 06bEME NPEALLIECTBYET U3YUEHUIO AECATUYHBIX APO6EN, UTo
LIeN1ecoobpas3HO C TOUKM 3PEHUS TOTUKIN U3NI0XKEHNS YACNOBOW NIMHWK, KOTAa NpaBunia AencTBuiA C
AECATUYHBIMU APOBAMU MOXHO 060CHOBATb YXKE U3BECTHLIMU anropUTMaMiy BbINOMHEHWS AENCTBUIA C
06bIKHOBEHHbIMW APO6SAMU. 3HAKOMCTBO C AECATUYHbLIMU AP0OOSMUN PaCLLMPUT BO3MOXHOCTM NS NOHUMaHUA
06yyaroLMMmMCA NPUKNaAHOro NPMMEHEHNS HOBOIA 3anncy NP U3yYeHnn Apyrux NpeaMeToB 1 Npu
NPaKTMYECKOM MCMO/b30BaHUN.

Mpn 06yYeHUN peLLeHNIO TEKCTOBBIX 3a4ad B 5 Kfiacce UCMob3yHTCs apuiMeTUYeCKme NPUEMbI peLLeHus.
TeKkCTOoBble 33/la4u, peLlaeMble Npu 0TPaboTKe BbIYUCINTENbHBLIX HABLIKOB B 5 Knacce, paccMaTpusatoTcs
3afaun cnefyowmnx BUAOB: 3afa4n Ha ABVKEHWE, Ha YaCTW, Ha NOKYMKW, Ha paboTy U NPOM3BOAMTENbHOCTD,
Ha NPOLEHTbI, Ha OTHOLLEHMS K Nponopuun. Kpome Toro, 06y4yatoLimMecs 3HaKOMATCS C NPpUEMamm peLLeHns
3a,a4 nNepebopoM BO3MOXKHbIX BAPMAHTOB, y4aTcs paboTaTb C MH(OpPMaLMel, NpeacTaBNeHHON B hopme
Tabnuy, unn guarpaMm.



B MNpumepHoit paboyein nporpamMmMe npesycMOTPeHO (hOpMUPOBaHKe NPoneaeBTUYECKUX alrebpanyeckmnx
npefcTaBieHnii. bykBa Kak CIMBOJT HEKOTOPOIO Ync/ia B 3aBUCUMOCTU OT MaTeMaTUYeCKOro KOHTEKCTa
BBOAMTCA MOCTeNeHHO. ByKBeHHasi CUMBOJIMKA LLMPOKO UCMO/b3YETCA NPeXx e BCero A1s 3anmcy 06Lmx
YTBEPXKAEHWNIA 1 MPeASIoXKeHN, (hopMy/i, B YaCTHOCTM AN BbIYUCNEHNS TEOMETPUYECKMX BENNYMH, B
KayeCTBe «3aMeCTUTeNs» YACA.

B kypce «MaTemaTuku» 5 Knacca npefcTas/ieHa HarnsgHas reoMeTpus, HanpasneHHas Ha pa3BuTume
06pa3HOro MblLLIEHNS, NPOCTPAHCTBEHHOIO BOOOPaXKEHMS, N300pasnTe/ibHbIX YMEHMI. DTO BaXKHbIN 3Tan B
N3y4eHNW reOMeTPUN, KOTOPbI OCYLLECTBNAETCA Ha HarIsSAHO-NPaKTUYECKOM YPOBHE, ONMpPaeTCs Ha
HarnsaHo-06pasHoe MblLLIeHMe 0byyaroLmxcs. bonbLuas pofb 0TBOAUTCS MPAKTUYECKOW AeATeNbHOCTH,
OnbITY, 3KCNEPUMEHTY, MOLeNNPOoBaHMI0. ObyyatoLLmecs 3HaKOMATCSA C reOMeTPUYECKUMU UrypaMmn Ha
MAOCKOCTU M B NPOCTPAHCTBE, C UX NPOCTENLLMMMN KOH(UIYpaLuaMm, yyaTca n3obpaxarb UX Ha
HE/IMHOBAaHHOW M KNeT4aToil bymare, paccMaTpyBatOT UX NPOCTENLLME CBOICTBA. B npouecce n3yyeHns
HarnsagHoM reoMeTpUK 3HaHWS, NOMYYeHHbIe 00YyYalOLMMUCS B HAYa/IbHOW LLIKO/E, CUCTEMATU3NPYIOTCA U
pacLUMpsoTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo y4yebHOMY nnaHy B 5 Kfiacce n3yvaeTcs MHTErpUpPOBaHHbI NpeaMeT «MaTeMaTrKa», KOTOpbIN
BK/IOYAET apuMETUYECKMIA MaTepuan 1 HarSiAHY0 reOMeTPUIO, a Takxke NPoneaeBTUYECKNe CBELeHNSA U3
anredpbl. YUebHbIil NiaH Ha U3yYeHne maTemMaTuKK B 5 Knacce 0TBOAMT He MeHee 5 yyebHbIX 4acoB B
Hepento, Bcero 170 yyebHbIX Yacos.



COJEP)KAHUE YYEBHOI'O KYPCA "MATEMATHKA"

HartypaJjbHble 4yucjia u HyJIb

HatypanbHoe uncno. Pag HatypaibHbIX ymces. Uncno 0. N306paxkeHne HaTypasibHbIX YMCEeN TOYKaMU Ha
KOOPAMHATHOM (41MCNoBOI) NPAMONA. MO3NUMOHHAs cCUCTEMA CUMCTIEHNS. PUMCKas HyMepaLumsa Kak npumep
HENO3MLMOHHON CUCTEMbI CUUCNEHUS. [leCAaTUUHAsA cuCTeMa CUMCeHns. CpaBHEHME HaTypaslbHbIX Yncen,
CpaBHeHWe HaTypasibHbIX Yncen ¢ Hyném. Cnocobbl cpaBHeHUs. OKpyr/ieHne HaTypasibHbIX Yncen. CnoxxeHne
HaTypa/lbHbIX YMCEN; CBOMNCTBO HYNSA NPU CNOXEHUN. BbluMTaHMe Kak AeliCTBIE, 06paTHOE CNOXEHNIO.
YMHOXeHMe HaTypasibHbIX YACES; CBOMNCTBA HY/S Y eAVHULLbI NPW YMHOXEHWUW. [eneHne Kak geiicTBue,
o0bpaTHOe YMHOXeHMI0. KOMMOHEHTbI eiCTBUIA, CBA3b MeXAy HUMK. [poBepKa pe3ynbTarta
apuMeTnYecKoro aenctamns. MepeMecTUTENbHOE N cOYeTaTeNlbHOE CBOVCTBA (3aKOHbI) C/IOKEHWS U
YMHOXEHWS, pacnpefennTe/isHoe CBOMCTBO (3aKOH) YMHOXeHWS. crnonb3oBaHne 6YKB A/1i 0603HaYeHS
HeN3BeCTHOI0 KOMMOHEHTA M 3aruncy CBOWCTB apUPMETUUECKNX JeACTBUIA. [ennTenn n KpaTHble Ymcna,
pasnoXkeHue Ha MHOXWUTeNW. [NpocTbie U cocTaBHble Yncna. MNMpu3Hakn AenumMocTn Ha 2, 5, 10, 3, 9. leneHue
c octaTtkom. CTeneHb C HaTypasibHbIM NokKasartesieM. 3anuncb Yncna B Buae CyMMbl paspsaHbIX craraeMbix.
Uuncnosoe BblpakeHWe. BbluncieHne 3Ha4YeHNIA YNCIOBbIX BbIPXKEHWIA; NOPALO0K BbINOHEHUA AeACTBUN.
cnonb3oBaHve Npuy BbIYNUCIEHNAX NEPEMECTUTESILHOTO Y COYETATE/IbHOrO CBOMCTB (3aKOHOB) C/IOXEHUA 1
YMHOXeHWS, pacnpeienuTe/lbHOro CBOMCTBA YMHOXEHNS.

Apoon

MpeacTasneHne 0 Apoby Kak crnocobe 3anucu YacTn BennynHbl. OBbIKHOBEHHbIE Apo6u. MpaBubHbIE 1
HernpaBW/bHble Apo6y. CMelLaHHas apobb; NpeacTaBneHe CMeLLaHHON 4po6y B BMAE HenpaBubHOW Apobu
W BbleNEeHNE LIeN0I YacTu Yncna n3 HenpasuibHON Apobu. N3o6paxeHre Apobeit TouKaMn Ha YUCI0BOWA
npsimori. OCHOBHOE CBOMCTBO Apo6u. CokpalleHre Apobeld. MpuseaeHne 4poby K HOBOMY 3HaMeHaTe/Ho.
CpaBHeHue apo6eit. CnoxxeHue 1 BbluMTaHWE AP06ei. YMHOXEHUE U fieNneHne Apo6eit; B3aMHO-06paTHbIe
Apo6u. HaxoxaeHve 4yacTu Lenoro 1 Lenoro no ero Yactu. [lecatmyHas 3anvch apobeid. MpeactaBneHme
AECATUYHON Apo6K B BUAE 0ObIKHOBEHHON. 1306paXkeHme AeCATUYHbIX 4p06ei TOUKaMM Ha YMCNI0BO
npamoii. CpaBHeHWe AeCATUYHbIX Apo6ei. ApuMeTnUecKme AeCTBIUSA C AeCATUYHBIMI APOBGAMN.
OKpyrneHue AecaTUyHbIX Apobeil.

Penienue TeKCTOBBIX 3a1a4

PeLlIeHVe TEKCTOBbIX 3a/la4 apuhMeTUYECKM CNOCO60M. PeLlieHne NOrmyeckmnx 3aaad. PelueHme 3aaay
nepe6GopPoM BCeX BO3MOXKHbIX BapUaHTOB. cnonb3oBaHve Npu peLleHny 3adad Tabnui, U cxem. PelleHve
3afjay, CoflepKaLliMX 3aBUCMMOCTY, CBA3bIBAIOLLME BENNYNHbI: CKOPOCTb, BPEMS, PAaCCTOSIHUE; LiEHa,
KO/MYECTBO, CTOMMOCTb. EANHULbI M3MEPEHNS: MacChl, 06bEMA, LieHbl; PaCCTOSHMSA, BPEMEHM, CKOPOCTH.
CBS3b MEXY eAVHULAMMN N3MEPEHMNS KaXK0M BEMNUMHBI. PeLlieHne 0CHOBHbIX 3aaay4 Ha Apoou.
MpeAcTaBneHye AaHHbIX B BUAE TabNuL, CTONGYATLIX Anarpamm.

Haruasignas reomerpust

HarnsgHble NpeAcTaBneHUs 0 (Urypax Ha MNOCKOCTM: TOUKa, MpsMas, 0TPe30K, Ny, yros, loMaHas,
MHOFOYro/bHWK, OKPY>XXHOCTb, KPYr. YT0A. MpsMOiA, OCTPbIRA, TYMo 1 pa3BEPHYTbIV Yribl. [MHa 0TPe3skKa,
METPUYECKME eANHNLbI A/INHBI. [IMHA NOMaHO, NepUMETP MHOMOYro/bHUKa. I3MepeHne 1 NoCTpoeHne
YIN0B C NMOMOLLIbIO TpaHcnopTMpa. HarnsaHble npeactaBneHns o mrypax Ha NA0CKOCTW: MHOTOYTONbHUK;
NPAMOYTONbHUK, KBaapaT; TPeYrofbHUK, 0 paBeHCTBE uryp. Vi3obpakeHne guryp, B TOM YMCe Ha
KneTyaToi 6ymare. MocTpoeHne KOHDMIypaumii U3 YacTel NPSIMOIA, OKPY)XKHOCTW Ha HE/TMHOBAHHOM U
KneTyaToi 6ymare. icnonb3oBaHne CBOMCTB CTOPOH U YI/I0B NPSMOYTONbHMKa, KBagpaTa. Mnowaab



MPAMOYTO/IbHNKA N MHOTOYrO/IbHUKOB, COCTaB/EHHbIX U3 MPAMOYTO/IbHUKOB, B TOM YunC/ie (uryp,
1300paKEHHBIX Ha KeTyaTon bymare. EAVHULBI M3MepeHns nnowaaun. HarnsagHole npescTasieHns o
MPOCTPaHCTBEHHbIX (Urypax: NPAMOYrosibHbIiA Napainenenunes, Kyd, MHOrorpaHHuUKu. M3obpaxeHune
MpocTeiLX MHOrOrpaHHNKOB. Pa3BépTkun Kyba 1 napannenenunesa. CosaaHne mogenei MHOrorpaHH1KOB
(13 6ymarw, MPoBOIOKK, MacTunnMHa 1 ap.). O6bEM NPAMOYrofibHOro Napainenenunesa, Kyba. EauHuLbI
n3mepeHuns 06bEMA.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHbBIE pe3ynbTaTbl 0OCBOEHWSA MPOrpamMmmMbl y4ebHOro npeameta «MartemaTrka» XapaKTepu3yoTcs:

HanI/IOTI/I‘le(!Koe BOCIIMTaHUueE:

NPOsB/IEHWEM UHTepeca K NPOLLIOMY WU HACTOSLLEMY POCCUIACKOW MaTeMaTUKM, LLeHHOCTHbIM OTHOLLEHWEM
K [OCTMXKEHWSAM POCCUINCKMX MaTeMaTUKOB M POCCUIACKOI MaTeMaTUYeCKON LUKO/bI, K UCMO/b30BaHUIO 3TUX
[OCTUKEHWIA B APYTUX HayKaX Y NPUKNagHbIX chepax.

I'paxxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

FOTOBHOCTbLHO K BbIMO/IHEHMIO 0653aHHOCTEN rpaXkaaHHa 1 peanvsauny ero npas, NpeacTaBieHneM 0
MaTeMaTUyeCKMX OCHOBax (PYHKLMOHMPOBaHMS Pa3/IMYHbIX CTPYKTYP, SBMEHUIA, NpoLeayp rpaxaaHCKoro
o6LecTBa (BbI6OPLI, ONPOCHI U Np.);

FOTOBHOCTHHO K 0OCYXKAEHMIO 3TUYECKMX NPO6G/IEM, CBA3AHHbIX C NPaKTUYECKUM NPUMEHEHVEM
[OCTUXKEHMI HayKKN, 0CO3HAHMEM BXKHOCTU MOPa/IbHO-3TUYECKMX NPUHLMUMOB B AEATENbHOCTU YYEHOTO.

TpyaoBoe BocinTanue:

YCTaHOBKOW Ha aKTUBHOE y4YacTue B peLLeHnn NpakTUYecKnx 3ajay MaTeMaTyeCcKon Hanpas/ieHHOCTH,
0CO3HaHMEM BXKHOCTW MaTeMaTMyeckoro 06pa3oBaHns Ha MPOTSXKEHWUN BCEN XXMU3HWN /19 YCMELLHOW
NPoeccMoHabHOM AeATeNbHOCTU U pPa3BUTUEM HEOOXOAUMbIX YMEHWIA; 0CO3HAHHbLIM BbIGOPOM U
MOCTPOEHMEM MHAMBUAY/IbHOW TPaeKTopumn 06pasoBaHmust Y XXU3HEHHBIX M1aHOB C YYETOM INYHbIX
MHTEPECOB M 06LLECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYeCKoe BOCIIUTAHHE!

CMOCOOHOCTHIO K 3MOLIMOHA/IbHOMY Y 3CTETUYECKOMY BOCMPUATUIO MaTeMaTUYecKuxX 06beKTOB, 3a4ad,
PeLLeHNIA, pacCy)XXAeHNA; YMeHUIO BULETb MaTeMaTNYeckne 3aKkOHOMEPHOCTM B MCKYCCTBE.

HeHHOCTH HAYYHOI'O TO3HAHUA:

OpueHTaLMelt B AeSTeNbHOCTU Ha COBPEMEHHYHO CUCTEMY HayYHbIX NPeLCTaBIeHNA 06 OCHOBHbIX
3aKOHOMEPHOCTSIX PasBUTUA YenoBeKa, NpUpoab! U 06LLeCTBa, MOHNUMaHNEM MaTEMATUYECKON HayKN KaK
cthepbl HYEIOBEYECKOI AeATENLHOCTH, 3TAN0B €€ pa3BUTUSA 1 3HAYMMOCTY NS Pa3BUTUS LMBUIN3ALINN,
OBNafleHeM A3bIKOM MaTeMaTUKN U MaTeMaTUYeCKON Ky/bTYpOil Kak CPeACTBOM NMO3HAHWUA MUPa;
OBNafileHeM NPOCTEMLLMMI HaBblKamMy UCCNeA0BaTEIbCKON AeATENIbHOCTY.

Pusnyeckoe BOCNUTAHUE, POPMHPOBaHHE KYJIbTYPhI 310POBbSI U IMOIHOHAJIBHOIO 0/1ar0NOJIyYHs:

rOTOBHOCTHIO MPUMEHATL MaTeMaTUYeCcKne 3HaHWS B MHTepecax CBOEro 30p0BbS, Be4eHWs 340pOBOro
06pa3sa X13Hu (340poBOe NTaHUe, cbanaHCMPOBaHHbIV PEXMUM 3aHATUIA U 0TAbIXa, perynsapHas (usnyeckas
aKTMBHOCTb); CHOPMMPOBAHHOCTLIO HaBbIKa pediekcn, Npr3HaHNMeM CBOEro Nnpasa Ha OLLUMOKY 1 TaKoro xe
npasa pyroro YesnioBeka.

IKO0JIOrHYeCcKOe BOCIIUTAHHE:

OpveHTaL el Ha NPMMEHEHE MaTeMaTUYECKNX 3HAHWIA 4151 peLLeHns 3aa4 B 061acTU COXPaHHOCTY
OKpYyXKaroLLel cpefibl, NNaHMPOBaHWS MOCTYMKOB M OLEHKM UX BO3MOXKHbIX NMOC/EACTBUN AN15 OKpYXKatoLLelt
Cpefbl; 0CO3HaHMEM rNo6aIbHOro XapakTepa 3KOMI0rMYeCKnx npobem 1 nyTein nx peLueHuns.

JIn4HOCTHBIE pe3yabTarThl, oﬁecneanammne aganranur oﬁyqammerocsl K IBMEHAKIIINMCH
YCJI0BUAM COLMAJIBHON M MIPUPOIHOM Cpeabl:

FOTOBHOCTbHIO K IeAICTBUAM B YC/IOBUSAX HEOMNPeAeNEHHOCTM, MOBbILLEHMIO YPOBHSA CBOE KOMMNETEHTHOCTH
yepes NPaKTUYECKYH LeaTeNlbHOCTb, B TOM YMC/e YMEHNE YUUTLCA Y APYruX NItoAen, npuobpeTaTh B
COBMECTHOW [eTeNbHOCTN HOBble 3HAHWSA, HaBbIK 1 KOMMETEHLMW U3 OMbITa ApYrux;

Heob6X0AMMOCTbIO B (HOPMMPOBaHMUMN HOBbIX 3HaHWIA, B TOM YuC/e (hOPMYIMpPoBaTh UAeN, MOHATUS,
rmnoTesbl 06 00beKTax U ABNEHUAX, B TOM YMC/e paHee HEM3BECTHbIX, 0CO3HaBaTb AePULUTLI COBCTBEHHbIX
3HaHWI 1 KOMMETEHTHOCTEN, NNaHNPOBaTb CBOE Pa3BUTHUE,;



CMOCOBGHOCTHLI0 0CO3HABATh CTPECCOBYHO CUTYaLIMIO, BOCMPUHMMATL CTPECCOBYH CUTYaLIMIO KaK BbI30B,
TpebytoLLMil KOHTPMEP, KOPPEKTUPOBATb NPUHUMAEMbIE PeLLEHNS U AelAicTBUS, (HOPMYNMPOBaTh W OLIEHWBATb
PUCKM 1 NOCNeACTBUS, (HOPMIPOBATb ONbIT.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeAMeTHble pe3ynbTaTbl 0CBOEHMS NpOrpaMmbl y4e6HOro npeameTa «MatemaTka»
XapaKTePU3yHTCA OBNIAAEHVNEM VHUBEPCAILHLIMU NO3ZHABAMENbHBIMU OCUCBUIMU, YHUBEPCATbHBIMU

KOMMYHUKAMUBHBIMU OelCMBUAMU U YHUBEPCATbHLIMU PEZYIAMUSHBIMU OeliCTNUIMU.

1) Vuusepcanvnoie nosnasamenshvle oeticmeus obecnewusarom gopmuposanie 6a308blx KOSHUMUBHBLX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYHCAIOue20 Mupa, npumMeHeHue 102U4ecKux,
uccnedosamenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

Ba3oBble Jlornueckue aeiicTBUA:

— BbISIBNATb U XapaKTepM30BaTh CyLLECTBEHHbIE NPU3HAKMN MaTeMaTUYECKX 06BEKTOB, NMOHSATHIA,
OTHOLLEHWI MeXAy NOHATUSMU;

— hopMynnpoBaTh ONpeaeneHns NOHATUIA; yCTaHaBMBaTh CYLLLECTBEHHbI NPU3HaK Knaccudukaumu,
OCHOBaHWS 4151 0606LLEHMS 1 CPABHEHUS, KPUTEPUM NPOBOAUMOTO aHa/In3a;

— BOCMPUHMMATb, (OPMYNMPOBATL U NPe06pa3oBbIBaTL CYXKAEHNS: YTBEPANUTENbHbIE 1
OTpuULaTENbHbIE, €IMHUYHbIE, YaCTHbIE 1 O6LLVE;

— YCNIOBHbIE; BbIABATb MaTeéMaTUYECKME 3aKOHOMEPHOCTU, B3aMOCBA3N N NPOTUBOPEYNA B (*)aKTaX,
[OaHHbIX, H8.6I'II-O,CI|EHI/IFIX M YTBEPXKAEHUAX;,

— npepnaratb KPUTEPUN A4 BbIABNEHNA 3aKOHOMepHOCTeVI n I'IpOTVIBOpe‘—II/II\/JI;

— [€enatb BbIBOAbLI C NCMOJ/Ib30BaHMEM 3aKOHOB /10I'MKN, AEAYKTUBHBLIX N MHOYKTUBHBLIX
yM03&KfII-0H€HVII7I, yMOSaKﬂPOquMIZ Nno aHa10rnu;

— pasbupaTth AOKA3aTENbCTBA MAaTEMATMUECKNX YTBEPXKAEHWI (NPSMbIE U OT MPOTUBHOIO), NPOBOANTb
CaMOCTOSATE/IbHO HEC/TOXHbIE J0Ka3aTeNbCTBAa MaTeEMATUUYECKMX (DaKTOB, BbICTpaVBaTb apryMeHTaLuio,
MPUBOANTL NMPUMEPbI Y KOHTPINIPUMEPbI;

— 0060CHOBbIBaTb COOCTBEHHbIE PACCYXKAEHUS; BbIGMPaTh CNoco6 peLueHns y4ebHOoM 3aaaun
(cpaBHMBATb HECKO/IbKO BApUaHTOB PeLLEHNS, BbIGMpaTh Hanbosiee NOAXOAALLMIA C YHETOM
CaMOCTOATE/IbHO BbIfENEeHHbIX KPUTEPUEB).

ba3oBble ucciaenoBaTebCKUe JeiCTBUA:
— WNCNOoJib30BaTb BOMPOCHI KaK I/ICCI'IE,EI,OB&TEI'II:CKI/IIZ MHCTPYMEHT MO3HaHWUA;

— (hOpMy/NMPOBaTh BOMPOCHI, (INKCHPYIOLLIE NPOTUBOPEUMNE, NPo6IeEMY, CAMOCTOSTENBHO
yCTaHaBNMBaTb CKOMOE 1 JaHHOe, (hOPMUPOBATbL MUMOTE3Y,

— aprymMmeHTnpoBatb CBOKO MO3NLNIO, MHEHUE;

— MpPOBOAUTbL MO CAMOCTOSITENbHO COCTaB/IEHHOMY M/1aHYy HECNOXHbIV 3KCMEPUMEHT, HEOO0/bLLIOE
nccnefoBaHme No yCTaHOB/IEHNIO OCOBEHHOCTEN MaTeEMaTMUECKOro 06bEKTa, 3aBMCUMOCTE 0ObEKTOB
Mexzay coboi;

— CaMOCTOSTENbHO (DOPMYNIMPOBATL 0606LLEHNS 1 BbIBOAbI MO Pe3y/ibTaTam NPOBEAEHHOIO
Ha60AEHUS, UCCNEA0BaHUS, OLIEHMBATb AOCTOBEPHOCTb MO/YUYEHHbIX PE3Y/bTaToB, BbIBOAOB M1
0606LLEHNIA; MPOrHO3MPOBaTh BO3MOXHOE Pa3BUTME MPOLIECCA, a TAKXKE BblABUraTh NPeANOoNoXeHNs 0
ero pasBUTIMN B HOBbIX YC/TOBUSIX.



Pa6ora ¢ unpopmanueii:

— BbISIBNISITb HEAOCTATOYHOCTb U U3GLITOYHOCTb MH(OPMALMK, aHHbIX, HEOGX0ANMbIX [/151 PELLEHNS
3afauu;

— BbIGUPaTh, aHANIN3MPOBATh, CUCTEMATI3MPOBATb U MHTEPNPETMPOBATL MH(OPMALIIO Pa3/INYHbIX
BW0B 1 hOpM NPeACTaBNeHNS;

— BbIGMpaTh hopMy NpeLCcTaBeHNS UHOPMALMK U UNNOCTPUPOBATL PeLLlaeMble 3aa4m CXeMamu,
AvarpaMmmamu, UHOW rpadkor 1 x KOMOUHaLUAMK;

— OLIEHMBATb HAEXXHOCTb MHAOPMALMN MO KPUTEPUSIM, NPEASIOKEHHBIM YUNTENEM U
C(hOpMYMPOBaHHBLIM CAMOCTOSITE/bHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OeliCMEUsl 00ecneuusaron chopmuposaHHOCb COYUATbHBIX
HaBbIKO8 00Y4aAOUWUXCHL.

O01menmne:
— BOCNPUHMMATb U POPMYIMPOBATL CY)KAEHWSA B COOTBETCTBUM C YC/TOBUAMMU U LIENAMU OOLLEHUS;

— $CHO, TOYHO, FPaMOTHO BblpaXkaTb CBOD TOUKY 3PEHUS B YCTHBIX U MUCbMEHHbIX TEKCTaX, AaBaTh
MOSICHEHMS MO X0y PeLUeHUs 3aadmn, KOMMEHTMPOBATb NOyYeHHbIV Pe3ynbTaT; B Xofe 06CyXaeHus
3a/1aBaTb BONPOChI MO CYLLECTBY 06CYKAaeMoli TeMbI, MPO6/IEMbI, peLLIAeMOi 3a4a4n, BbICKa3blBaTb
MAEeW, HaueneHHble Ha NOWCK peLLeHus;

— COMNOCTaBNATb CBOU CYXXAEHUA C CYXKAEHNSAMU APYTUX YHaCTHUKOB Ananora, 00Hapy»XmBaTh
pasninyme 1 CXOL4CTBO MO3NLMIA;

— B KOPPEKTHOI (hopme (hopMYNMpPOBaTh Pa3HOTAcKsl, CBOU BO3PAXKEHUS;
— MPeACTaBNsATb PE3yNbTaThl PELLEHWS 3a4a4M, SIKCMNEPUMEHTA, UCCNE0BaHUS, MPOEKTa;

— CaMOCTOSTENIbHO BbIOMPAaTh (HOPMAT BbICTYNIEHUS C YY4ETOM 3a4ay MPe3eHTaL M 1 0COGEHHOCTEN
ayguTopum.

CoTpyaHnuecTBo:

— MOHMMATb ¥ UCMO/Mb30BaTb NPEUMYLLECTBA KOMaHAHOM U UHANBUAYaNLHO PaboThl NPY PeLLEHNN
yue6HbIX MaTeMATUYECKUX 3a/au;

— MNPUHMMATH LIENb COBMECTHOI 1eATENbHOCTM, MAAHUPOBATh OPraHK3aL o COBMECTHOI paboThl,
pacnpeaensTb BuAbl paboT, 10roBapMBaThCs, 06CYXKAATb NMPOLIECC W Pe3ynbTaT paboThl;

— 0606LaTb MHEHUS HECKO/BKMX /OAEN; y4acTBOBATb B FPYNMoBbIX hopmax paboTbl (06CyxaeHus,
06MEeH MHEHMAMM, MO3rOBbIe LUTYPMbI 1 Ap.);

— BbINOJIHATb CBOKO YaCTb pa6OTbI N KOOPAMHNPOBATL CBOU AEVICTBI/IFI C APYTrMmn vieHamMmm KOmMaHbl,

— OLEHVBATb Ka4ecTBO CBOEr0 BK/aAa B 06LLMIA MPOAYKT MO KpUTEpUsaM, CHOPMYIMPOBaHHbLIM
yYacCTHVKaMV B3aIMOECTBYS.

3) Vuusepcanvuvie pezyniamugnsie oeticmsus obecnedusaiom Gopmuposanue cMulci08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszauus:

— CaMOCTOSTE/IbHO COCTaBNATb M/1aH, ANrOPUTM PeLLEHNS 3afaqn (UK ero YacTb), BblbMpaTh Crnocob
PELLIEHUSA C YYETOM UMEHOLLIMXCS PECYPCOB M COBCTBEHHbIX BO3MOXXHOCTEN, apryMeHTMpOBaTb U
KOPPEKTVPOBaTb BapuaHTbl PELLEHUI C YH4ETOM HOBOI MH(hopMaL K.



CaMOKOHTPOJIb:

— B/1ageTb cnocobamu CaMOITPOBEPKK, CaMOKOHTPO/1A MpoLecca N pesyrbTaTa PeLLEHNA
mMaTemaTn4ecKoi 3afayn,

— NpeABUAETb TPYAHOCTU, KOTOPbIE MOFYT BO3HWUKHYTb NPy PELLEHNI 3a4a4i, BHOCUTb KOPPEKTUBbI B
[EeATeNbHOCTb HA OCHOBE HOBbIX 0GCTOSTENLCTB, HAlIEHHbIX OLUNGOK, BbISBNEHHbIX TPYAHOCTEI;

— OLeHMBaTb COOTBETCTBME pe3y/ibTaTa AesTelbHOCTM NOCTaBNEHHON LN 1 YCNOBUAM, 0OBACHAT
MPUYMHBI JOCTMXKEHMS UM HE[OCTVKEHMA LIENN, HAXOAUTL OLUMOKY, AaBaThb OLIEHKY NPro6GpeTEHHOMY
OnbITY.

INPEJIMETHBIE PE3YJIbTATBI

Yuciia 1 BbIYMCIEHHUSA

MoHMMaTb 1 NPaBUIbHO YNOTPEONATb TEPMUHbI, CBA3aHHbIE C HATYPa/IbHbIMK Ynciamu, 06bIKHOBEHHbLIMM
N AECATUYHBIMU APO6AMM.

CpaBHUBaTb ¥ YNopsaoumBaTh HaTypaibHble Y1CNa, CPaBHMBATb B MPOCTEMLLMX CyYasX 06bIKHOBEHHbIE
Apo6u, fAecaTUYHbIe APO6W.

COOTHOCUTb TOYKY Ha KOOPAMHATHOW (YMCNOBOI) NPSIMOI C COOTBETCTBYHOLLIMM €l YAC/IOM U N306paKaTb
HaTypa/ibHble YMCna TOYKaMN Ha KOOPAMHATHOW (YMCN0BOI) NPSIMOM.

BbINONHATL apudmeTyecKne AeNCTBUA C HaTYpaslbHbIMK YnCaMK, C 00bIKHOBEHHBIMI APO6SMU B
MPOCTeALMX cy4vasX.

BbINONHATL NPOBEPKY, NPUKNAKY pe3y/ibTaTa BblYUCNEHNIA.

OKpyrnaTb HaTypanbHble Yncna.

Penienne TekcTOBBIX 32124

PellaTb TEKCTOBbIE 3aa4M apUPMETNYECKM CMOCOBOM U C MOMOLLLbHO OPraH130BaHHOTO KOHEYHOIO
nepebopa BCeX BO3MOXHbIX BapUaHTOB.

PelwlaTb 3afa4un, CoAepalyme 3aBUCMMOCTH, CBA3bIBAtOLLE BE/TMYNHBI: CKOPOCTb, BPEMS, PACCTOSHUE,;
LIeHa, KO/IMYeCTBO, CTOMMOCTb.

cnonb3oBaTb KpaTKMe 3amnncu, CXeMbl, Tabnmubl, 0603Ha4YeHNs NPU peLLeHn 3adau.

Monb30BaTbCA OCHOBHLIMU eAMHULAMN N3MEPEHWS: LIEHbI, MACCbl; PacCTOAHMS, BPEMEHW, CKOPOCTH;
BblpaXXaTb OfHV eUHWLIbI BE/IN- YNHbBI Yepes apyrue.

3BnekaTb, aHaNM3POBaTh, OLEHMBATbL MH(OPMaL M0, NPeACTaBEHHYIO B TabuLe, Ha CTON6YaTON
AmarpammMe, MHTEPNPETUPOBaTb NPeACTaBNEHHbIE AaHHbIE, CMNO/Mb30BaThb AaHHbIE NMPU PELLEHNN 3aau.

Harasaanasi reoMerpust

IMonb3oBartbCs FreOMETPUYECKNMIN MOHATUAMWN: TOYKa, NMPAMas, OTPE3OK, 1yY, Yyrosl, MHOroyro/sibHuK,
OKPY>XHOCTb, KpPYT.

MpuBOAUTL NPUMEPBLI 06BLEKTOB OKPYXKAIOLLEro MUpa, UMELLMX (DOPMY U3YYEHHbIX FTeOMETPUYECKMX
quryp.

Vicnonb3oBaTh TEPMUHOMOTMIO, CBA3aHHYIO C Yr/laMu: BepLUMHA CTOPOHA; C MHOTOYro/slbHUKamn: yron,
BEPLUMHA, CTOPOHA, ANaroHasb; C OKPY>KHOCTLIO: paauyc, AuameTp, LIeHTp.

M306paxaTb U3yyeHHbIe FeOMETPUYECKME PUTYPbI HA HENIMHOBAHHON 1 KNeTYaTon 6yMare ¢ MOMOLLbHO
LUMPKYNS U NINHENKN.

HaXOp,I/ITb OMMHBbI OTPE3KOB HENocpeaCTBEHHLIM N3MEPEHNEM C NMOMOLLbIO I'II/IHGI‘/’IKI/I, CTPOUTb OTPE3KN
3afjaHHON A/IMHbI; CTPOUTbL OKPY)XXKHOCTb 3a/laHHOr0 paauyca.

icnonb3oBaTb CBOMCTBA CTOPOH M YI/10B MPAMOYTO/bHUKA, KBaApaTta A1 UX NOCTPOEHUS, BbIYUCIEHUS



nnaowaan 1 nepmmeTpa.

Bbluncnatb nepumeTp 1 NaoLwanb Keagpata, NpsMoyrofibHUKa, puryp, COCTaB/EHHbIX U3
NPSIMOYTO/IbHUKOB, B TOM YmMcne Uryp, N306pakEHHbIX Ha KNeTyaToin bymare.

Monb30BaTbCA OCHOBHLIMU METPUYECKUMUN eUHMLAMU U3MEPEHMS [/IVHbI, NNOWAAMN; BblpaXXaTb O4HN
eIMHNLLbI BENIMYMHbI Yepes Apyrue.

PacnosHaBaTb Napansenenuneg, Kyo, cnonb3oBaTb TEPMUHONOIUIO: BEPLUUHA, pebpo rpaHb, U3MEPEHUS;
Haxo4uTb M3MepeHNs Napansenenunesa, Kyoa.

Bbluncnstb 06bEM Kyba, napannenenunesa no 3agaHHbIM U3MepPeHUsM, N0b30BaTbCs eAvHULAMN
n3mMepeHuns o6bEMA.

PellaTb HEC/TOXKHbIe 33a4M Ha U3MepPeHMe FreOMETPUYECKNX BETMYMH B MPAKTUYECKMX CUTYaLMAX.



TEMATHYECKOE IINIAHUPOBAHUE

CNOXEHUS U YMHOXEHWS!, pacnpedenuTesiHoe
CBOCTBO YMHOXEHWSI OTHOCUTE/BHO CNIOXKEHUS.
PeLLieHe TEKCTOBbIX 3aiay

CNOXXeHUA U YMHOXXeHUA, pacnpegenntesibHoe CBOICTBO YMHOXEHUA;

Ne | HaumeHoBaHuHe pa3/ie/10B U TeM NPOrpaMMBbl KosanuecTBo yacos Jara Buabl gesitesibHOCTH Buael, popmsl DJ1eKTPOHHBbIE
n/n H3yYeHHSs KOHTPOJIsA (uudpossie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHEe 06pazoBaTeIbHbIE
padoThI padoThI pecypesi
Paznen 1. Harasinnas reomerpusi. J/IMHUY HA IJIOCKOCTH
1.1. | Touka, npsAmMas, OTPe3okK, ny4. JlomaHas. N3meperuve | 5 0 1 Pacrio3HaBaTth Ha YepTexkax, PUCYHKax, ONu1CbIBaTb, UCMOJIb3ys TEPMUHOSIOT IO, 1 %’CTHHM oanJc J’—y—htt/ s://www.yaklass.
[/MHbBI OTpe3Ka, METPUYECKNE eANHNLbI ANVHDI N306paXxkaTb C MOMOLLbIO YEPTEXHbBIX MHCTPYMEHTOB: TOUKY, NPAMYIO, OTPE3OK, KO”:T"F;V(';"LH"M % s-//uchi.ru/main
NlyY, Yros, NoMaHyto, OKpY>KHOCTb;
b 4 Py TecTupoBaHue https://resh.edu.ru/
[CamooueHKa ¢
i MCMONbIOBAHVEM i /rvww.yaklass
1.2. | OKpyHoCTb 1 Kpyr. MpakTunyeckas pabota 2 0 1 Mcnonb30BaTh IMHEKY W TPAHCMOPTUP KaK MHCTPYMEHTbI A151 MOCTPOEHMUSA 1 <OLieHOYHOr0 Ep—y—
«[locTpoeHve y30pa 13 OKPYXXHOCTeN» N3MEpPEeHUA: U3MePATb JIMHY OT pesKa, BENIMUNHY Yrna; CTPOUTb 0TPE30K InucTta» Ihttos://uchi.ru/main
o M . ps. rurmain
3a/JaHHO [IMHBI, Yrof, 3ajaHHON BE/IMYMHBI; OTKaAbIBaTb LMPKYNEM PaBHble httos/resh.edu.ru/
: ps: .edu.
OTPE3KU, CTPOUTbL OKPYXKHOCTb 33fJaHHOr0 pajunyca;
1.3. | Yron. Mpsamoid, ocTpbIiA, TYNOWi 1 pa3BepHYTbI 5 1 1 Vcnonb3oBaTb MHEVKY 1 TPAHCMOPTUP KaK UHCTPYMEHTbI /11 MOCTPOEHMSA U 4p—y;htt/ s://www.yaklass.
yrbl. ViamepeHue yrnos. Mpaktuyeckas paboTa N3MEPEHUA: U3MEPATL A/IMHY OT pe3Ka, Be/IMYNHY Yrna; CTPOUTL OTPE30K % Jluchi.ru/mai
o o . ps: .
«[oCcTpoeHMe yrnos» 3a/JaHHOMN [IMHBI, Yrof, 3ajaHHON BE/IMYMHBI; OTKaAbIBaTb LMPKYNEM PaBHble hit : //lrfshl gléun:%l/n
OTPE3KU, CTPOUTb OKPY>KHOCTb 33fJaHHOr0 pasunyca;
11306paxkaTb KOH(MrypaLmm reoMeTpryeckmnx Guryp n3 0TpeskoB, OKPYXXHOCTEN,
MX YacTeil Ha He/IMHOBAHHOM 1 KNeTyaToii bymare; npegniaratb, ONUChIBATL U
06cyxaaTh CNocobbl, aNropUTMbI NOCTPOEHNS;
BbIuncnsaTb A/IMHBI OTPE3KOB, JIOMaHbIX;
WToro no pasgeny: 12
Pa3gen 2. Hatypaabhble yncia. JleficTBus ¢ HATYPaJIbHBIMH YHCJIAMH
2.1. | OecATnyHas cuctema cuvcneHus. HatypanbHoe 5 0 0 YUunTaTb, 3anncbiBaTb, CPaBHMBATL HaTypasbHble YMCA; NpeanaraTb N 06Cy>KaaTb >I_I/CTH|’M °”pPC htt/ s://www.yaklass.
yucno. Pag HaTypanbHbIX Yncen. Yucno 0 €noco6bl ynopsAouvBaHns Yncen; MCbMEHHbIN L . .
KOHTPO/b https://uchi.ru/main
TecTpoBaHue https://resh.edu.ru/
[CamooLeHKa ¢
2.2. | HaTypa/ibHble Yvcia Ha KoOOpAWHATHOV NPSMOVA. 7 1 0 M306paxaTb KOOPAMHATHYIO MPSMYIO, 0TMeYaTb YMcia ToUKamMm Ha Mg”0”b3°BaHmeM htt/ s://www.yaklass.
o o «OLeHoYHOro ru
CpaBHeHWe, OKpYr/eHVe HaTypasibHbIX Ycen KOOPAVHATHOM NPAMONA, HaXOAWUTb KOOPAMHATbI TOYKM,; = . .

P i yp PA P A PA InncTa» https://uchi.ru/main
KOHTPONbHas https://resh.edu.ru/
patora; hitps./ ki

2.3. | ApucmeTnueckue AeiicTBUA € HaTypasbHbIMU 6 0 0 VccnenoBaTth cBOMCTBA HAaTYpasibHOro psiga, Yucen 0 v 1 npy cnoXkeHWn u tt/ SHIWWW. yaK1ass.
yucnamu. CBOCTBA HYNS NPU CNOXKEHWN U YMHOXEHUN; % s-//uchi.ru/main
o o ps: .
YMHOXEHUN, CBOMCTBA eAUHMLIbI TPY YMHOXEHUN. BbINoNHATL aputhmeTUUECKME AeliCTBUS C HATYpasibHbIMM YCNaMU, BBIMUCNATD httos//resh.edu.ru/
o . ps: .edu.
PeLLeHVe TEeKCTOBbIX 3afa 3HAYeHUS YNCIOBbIX BbIPaXKEHW CO CKObKaMu 1 6e3 CKOBOK;
2.4. | MepemecTnTeNbHOE M COYeTaTeNbHOE CBONCTBA 3 1 0 Vcrnonb30BaTth NPy BbIYMCIEHUSAX NMEPEMECTUTENIbHOE U CoueTaTe/lbHOe CBONCTBA https://www.yaklass.

ru/
https://uchi.ru/main
https://resh.edu.ru/
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2.5.

[JennTenn n KpaTHble YMCNA, Pa3foXKeHWe Ynca Ha
MHOXMTeNM. MpocTble 1 COCTaBHbIE YNCna.
Mpu3Hakn genumocTy Ha 2, 5, 10, 3, 9. [eneHwue ¢
0CTaTKOM. PellieHne TeKCTOBbIX 3a4a4

12

dopMynMpoBaTh onpeaeneHns AennTens u KpaTHOro, HasblBaTb AeNUTenn
KpaTHbIE YXCa; pacno3HaBaTb MPOCTbIE U COCTaBHble YMcna; PopMynmMpoBaTh 1
NPUMEHATb NPU3HaKK [eNMMOCTU Ha 2, 3, 5, 9, 10; NpUMeHATb anropuTm
PasNoXeHNs Yncna Ha NPOCTble MHOXWTENW; HAXOANTb OCTaTKMN OT AeNeHNs 1
HenosiIHoe YaCTHOE;

YCTHbIN onpoc;

camMocCToATebHas

pa6or;

https://www.yaklass.
ru/
https://uchi.ru/main
https://resh.edu.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://uchi.ru/main
https://resh.edu.ru/

YcTHbI onpoc

https://resh.edu.ru/su

2.6. | CTeneHb ¢ HaTypasbHbIM NOKasaTenem. PeleHme 3 3anMcbIBaTh MPON3BEAEHNE B BUAE CTEMEHM, YNTATh CTEMEHI, NCMO/b30BaTb 0 oot 1o/E
TEKCTOBBIX 337au TEPMUHONOTUIO (OCHOBAHIE, NOKA3ATENb), BbIUNCATL 3HAUEHUS CTeneHell; [MCbMEHHbIA d
KOHTPO/Tb
TecTpoBaHue
[CamooueHKa ¢
1NCMO/b30BAHMEM
«OLiEHOYHOTO
InncTar»
2.7. | YUncnosble BbIpKEHIS; NOPSAAOK ASCTBIA. 7 PeLuaTb TEKCTOBbIE 331a4M apUMETUHECKMM CMOCOBOM, UCTONb30BaTb KOHTponbHas Etgg;/l/;?;h.edu.ru/su
PeLLieH1e TeKCTOBbIX 3a/1a4 38BUCMMOCTM MeX/y BEMYMHaMM (CKOPOCTb, BPEMS, PACCTOSHME; LigHa, pa6oTa; )
KOMYECTBO, CTOMMOCTb M /IP.): @HaNN3MPOBaTh M OCMbIC/MBATHL TEKCT 3a7aun,
nepechiopMy/IMpoBaTh YC/IOBYE, U3BNEKATL HEOBXOANMBIE aHHbIE, YCTaHAB/MBaTb
3aBMCYMOCTY MYy BEMYMHAMM, CTPONTb JOTVYECKYHO LENOYKY PAacCydKaeHMI;
MopenmpoBaTh X0/ PELLIEHNS 3341 C OMOLLBHIO PUCYHKA, CXEMbI, TaB/MLbI;
NToro no pasgeny: 43
Pazznen 3. OGbIKHOBEHHBIE 1POOH
3.1. | [po6b. MpaBubHbIE 1 HEMPaBUbHbIE APOGU. 9 Mogen1poBaTb B rpacnueckoli, MpeaAMETHO hOpMe, C MOMOLLBHO KoMMbloTepa [ CTHBIA onpoc  https://www.yaklass.
OCHOBHOE CBOWCTBO Ap06Y NOHATUS 1 CBONCTBA, CBA3aHHbIe C 06bIKHOBEHHOM APOObLIO; [MCbMEHHbIA ru/ i .
KOHTPO/b https://uchi.ru/main
TecTupoBaHue https://resh.edu.ru/
3.2. | CpasHeHvie aApo6eii 4 UuTaTh W 3anmcbIBaTh, CPABHUBATL OBLIKHOBEHHBIE APO6K, Mpeanarars, (CamooueHka ¢
060CHOBbIBATb 1 06CY’/aTb CMIOCOGHI YNOPAA0UMBaHNA APOBEit; MCNO/b30BAHNEM
«OLeHOYHOro
3.3. | CnoxeHue 1 BbluMTaHME 06bIKHOBEHHBIX APOGEV. 13 MpeACTaBNATL CMeLLaHHY10 Apo6b B BUAE HENPaBULHON 1 BbIAENAT LIENMYHO ymcTa»
CwmeLliaHHas 4pobb. PelleHne TeKCTOBbIX 3a4ad, 4acTb YKCNa U3 HeNpaBW/bHON ApPo6Y; KoHTponbHas
coAgpXKaLX Apo6u BbINO/HATL apudiMeTHECKIE 6ICTBUA C 06bIKHOBEHHBIMI APOBAMM; MPUMEHATL | paGoTa;
CBOICTBa apUhMeTUHECKNX AeCTBII A5 paLyOHaIM3aLMK BbIYUCAEHWIA;
3.4. | YMHOXeHWe 1 feneHne 06bIKHOBEHHbIX APO6ENi; 13 BbINoONHATL apudmMeTUyecKye AeCTBIA C 0ObIKHOBEHHbIMM APO6SMU; NPUMEHSATb
B3aMMHO-06paTHbIE APO6Y. PelLeHNe TEKCTOBbIX CBOIiCTBA aPUMETUYECKNX AICTBMIA 1S PaLMOHANM3ALMN BbIYNCIEHWIA;
3aad, CofiepKaLLMX Apo6u
3.5. | OcHOBHbIE 3334 Ha ApO6U 5 PeLuaTb TEKCTOBbIE 33/1a4M, COAEPXKaLLME APOBHbIE AaHHbIE, 1 3a[a4M Ha
HaXO0X/ieHWe YacTI LIeSIoro 1 LMoo MO ero YacTi; BbIABNATL UX CXOACTBA 1
pasnuuns;
3.6. | MpuMeHeHme 6YKB 418 3aM1CK MaTeMaTUHECKNX 4 BbIMOAHATL NPUKWAKY W OLEHKY pesynbTaTa BbluNCAEHNIA; NpeaiaraTh 1
BbIP@KEHNIA 1 NpeaoKeHMiA MPUMEHSATL NPUEMBI MPOBEPKY BbIYNCIEHMIA;
Wtoro no pasgeny: 48
Pa3nen 4. Harasignasi reomerpusi. MHOroyroibHHUKH
4.1. | MHOroyronbHUKM. YeThIpEXyronbHUK, 4 ONKCbIBaTh, UCMONb3YS TEPMUHOMONID, N30GPKATH C MOMOLLBHO YEPTEXHbIX YcTHbIiA onpoc  hitps://www.yaklass.
NpAMOYTONLHIK, KBaapaT. MpakTuueckas pa6oTa MHCTPYMEHTOB 11 OT PYKM, MOJENMPOBATHL U3 GYMari MHOTOYTOMIbHUKMA; MCbMEHHBIA LL/ Juchi.ru/mai
«[MoCTpoeHIe NPAMOYTOMbHIKA C 3aaHHbIMM _'T_OHTponb hg S'//UC hmcji mal/n
o ps: .edu.
CTOPOHaMI Ha HENMHOBaHHO GyMare» ECTMPOBaHMe S.//Tesn.edu.m
ICamooLieHKa ¢
4.2. | TpeyronbHuK 1 BbIUNC/IATb: MEPUMETP TPEYTO/bHUKA, NPAMOYFO/bHIKA, MHOTOYTO/IbHUKA; M1Cr0/1b30BAHEM
nnolwaab NPAMOYrONbHIKA, KBafpaTa; «OLeHo4Horo
InncTar»

M306paXaTb OCTPOYrO/bHbIE, MPSAMOYTO/bHbIE U TYMOYTO/lbHbIE TPEYFOMbHUKY;
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KoHTposnbHas

4.3. | Mnowagb 1 NepuMeTp NPAMOYTo/bHIKA 1 5 VccnepoBaTtb CBOMCTBA NPSIMOYTONbHMKA, KBaapaTa NyTéM aKcnepumMeHTa,
MHOTOYrO/lbHNKOB, COCTAB/EHHbIX 13 Hab6/II0fieH S, U3MEPEHISl, MOAE/IMPOBaHMS; CPaBHMBATL CBOIMCTBA KBajpaTa 1 pa6ora;
NPAMOYTO/bHNKOB, eAMHMLbI NoWaau. MepumeTp NPSAMOYT ONIbHUKA;

MHOTOYrO/lbHMKa
10

WToro no pasgeny:




Paznen 5. Harusignast reomerpusi. Testa u pUrypbl B npocTpancTBe

https://www.yaklass.

5.1. | MHororpaHHvKN. 306paxeHne 3 0 PacnosHaBaTth Ha YepTexax, pUCyHKax, B OKpYXXatoLeM Myupe nNpsaMoyrosbHbIN YCTHbIN onpoc;
MHOrOrpaHHVKOB. Mogenn NpoCcTPaHCTBEHHbIX TeN napasnenenunes, Ky6, MHOrorpaHH1KM, Or1CbIBaTh, MCNOSb3YS TEPMUHOOT MO, MpaKTiecKas %ﬁ/ s-JJuchi.ru/main
OLLeHMBaTb JIMHENHbIE pa3Mepbl; pa6oTa; iNtps.//uchi.ru/main
’ https://resh.edu.ru/
5.2. | MpsamoyronbHbIi napannenenunes, Kky6. PassépTkn | 3 0 Wccneaosath CBOICTBA Ky6a, NpAMOYTO/LHOT0 Napanyienenunesa, TecTuposaHe;
Ky6a 1 napannenenunesa. MNpaxkrtuyeckas paboTa MHOFOr paHHWKOB, NCMONb3Ya MOAENN;
«Pa3BépTka Kyba».
5.3. | O6bEM Kyba, NpsAMOyYrobHOro napannenenunesa 3 1 HaxoanTb n3MepeHus, BbIYUCAATL NIOLLAAL NOBEPXHOCTU; 06BEM Kyba,
NPAMOYro/IbHOr0 Napasinenenunnesa; uccnefosaTb 3aBUCUMOCTL 06bEMA Kyba OT
[/IMHBI ero pebpa, BbIABUraTb 1 060CHOBbLIBATL IMMNOTESY;
WToro no pasgeny: 9
Pa3nen 6. /lecsiTnunblie Apoou
6.1. | JecsTnuHas 3anuck Apobeii. 3 0 MpeACTaBMATH AECATUUHYIO APO6b B BUAE 0BLIKHOBEHHON, YNTaTb 1 3anucbiBaTb, [ CTHBIA ONpoc Egtpi}/l/ggh.edu.ru/su
CPaBHMBATb fIECATUUHBIE APOGY, NpefaraTh, 060CHOBBIBATL 1 0GCYXAATH [MCbMEHHbIV thfCS‘// aklass
o ps://wWww.y .
Crnocobbl yNopsaaoumBaHns AecATUUHbIX Apo6eil; _'T_OHTponb ru/
o o ecTMpoBaHue ru/
V1306paxaTb AeCATUYHbIE APOOU TOUKaMM Ha KOOPANHATHON NPSAMOIA; CaMOOLIEHKA httns://uchi.ru/main
o . . ps: .edu.
6.2. | CpaBHeHMe fecATUUHBIX ApOGEii. OKpyrneHe 6 1 BbINO/HATL apudiMeTHECKIE AeICTBA C AECATUUHLIMM APOGAMM; BLINONMHATS vcnonb3osanuem - [nttps://resh.edu.ru/
[LleCATUYHBIX Apo6eii NPUKUAKY ¥ OLEHKY pe3y/bTaTa BblUNCIeHWIA; «OLieHo4Horo
Mp1MeHSATb NPaBWIO OKPYTNEHNS AECATUYHbLIX APOBENA; ymera»
6.3. | [eiicTBuA C fecATUHHBIMM [pobamu. PelleHne 29 1 BbINonHATL apudmeTnHecKne AeCTBUA C eCATUYHBIMM APOBAMU; BBINONMHATL KOHTpOMbHast
TEeKCTOBbIX 3a/ay, cogepXaLLmx Apo6u. OCHOBHbIe NPUKWAKY U OLLEHKY pe3ynbTaTta BblYUCNEHNI; pa6oTa;
3afjaum Ha fpobu MpUMeHSATL CBOMCTBA apndMeTUUECKMX AeiCTBUIA 1S paLMoHanv3aLum '
BbIUNC/IEHWIA;
PelaTb TeKCTOBbIE 3afja4n, cofieprkatLive ApO6Hble faHHbIE, Y Ha HAXOXeHne
4acTu Lie1oro 1 Lie1oro no ero YacTu; BbISBAATL VX CXOACTBA W pasnnuus;
Vtoro no pasgeny: 38
Pa3nen 7. IloBTopeHue u 06001menune
7.1. | MoBTOpPEeHWE OCHOBHbIX MOHATUIA U MeToZ0B Kypca 5 | 10 1 BbIuncnfTb 3HAUEHWSA BbIPaXXEHWIA, COAEPXKaLLMX HaTypanbHble Ynicna, KoHTposnbHas -
Knacca, 0606LLeHVe 3HaHWiA 06bIKHOBEHHbIE 1 [IeCATUYHbIE pO6K, BbIMOMHATL NPeobpa3oBaHNs Yncen; paboTa;
OcyLLecTBAATbL CAMOKOHTPO/Ib BbINO/HSAEMbIX AeACTBWIA U CaMONpoBepKY
pesynbTaTa BblYUCIEHUIA;
PeLuaTb 3afja4m 13 peanbHol XW3HW, NPUMEHATb MaTeMaTUYecKMe 3HaHWs ANns
peLleHuns 3agay U3 Apyrnx y4ebHbix NpeiMeTos;
Wtoro no pasgeny: 10 13
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 170 12
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INOYPOYHOE INTAHUPOBAHUME

Ne | Tema ypoka KoJsnvecTBO 4acoB Hara Buapbl,
n/n usydyenus | GpopMsl
BCE€Ir'0 | KOHTPOJIBHLIC | MPAKTUYCCKUE KOHTPOJIA
padoThI padoThI
1. | [decAaTnyHaa cuctema 1 0 0 YCTHbIi
CYMCIEHNS. orpoc;
2. | Pap HaTypanbHbIX Yncen. 1 0 0 YCTHbIN
onpoc;
3. | HaTypanbHbIi1 psig. 1 0 0 YCTHbI
orpoc;
4. |Ywucno 0. 1 0 0 YCTHbIi
onpoc;
5. HaTtypa/nbHble Yncna Ha 1 0 0 YCTHbI
KOOPAUHATHOW NPSAMONA. orpoc;
6. HaTtypasnbHble yncna Ha 1 0 1 NpakTnyeckas
KOOPANHATHOW MPAMOIA. paboTa;
7. HaTtypa/bHble yncna Ha 1 0 1 MNpakTnyeckas
KOOPAUHATHOW NPSAMONA. paborTa;
8. | CpaBHeHue, OKpyrneHue 1 0 0 YCTHbIi
HaTypasIbHbIX YNCEN. onpoc;
9. | CpaBHeHue, OKpyrieHue 1 0 0 MNpakTnyeckas
HaTypaJibHbIX YmnCen. paboTa;
10. | CpaBHeHWe, OKpYyrieHune 1 0 1 TecTupoBaHue;
HaTypasibHbIX YNCEN.
11. | CpaBHeHVe, OKpYyrieHue 1 1 0 KoHTposbHas
HaTypaibHbIX YmnCen. paboTa;
12. | ApudmeTunyeckure feiictems ¢ | 1 0 0 YCTHbIN
HaTypa/IbHbIMX YMCNaMm onpoc;
13. | ApudmeTnyeckue aeinctems c | 1 0 0 YCTHbIl
HaTypa/ibHbIMK YMCaMm orpoc;
14. | ApudmeTunyeckume feiictems ¢ | 1 0 0 M1CbMeHHBI
HaTypa/IbHbIMX YMCNaMK KOHTPO/b;
15. | AputhmeTmyeckme geictemsa ¢ | 1 0 0 MUCbMEHHBI
HaTypa/IbHbIMX YMCNaMm KOHTPO/b;




16.

CsolicTBa Hyns npw
CNOXEHUW U YMHOXEHWNM,
CBOWCTBA eJUHNLbI NPK

YCTHbI
onpoc;

YMHOXEHUMN.

17. | lNepemecTuTenbHoe n MMCbMEHHBIN
coyeTaTeNbHOE CBOWCTBA KOHTPO/Ib;
C/IOXKEHUSA N YMHOXKEHUSA,
pacnpefennTensHoe
CBOMCTBO YMHOXEHUN

18. | lNepemecTuTenLHOE U M1CbMeHHbIR
coyeTaTenbHOE CBOWCTBA KOHTPO/b;
CNOXEHNA N YMHOXEHUS,
pacnpesenuTensHoe
CBOWCTBO YMHOXEHU

19. | [enuTtenun n KpaTHble yncna, YCTHbI
pa3noXkeHue yncna Ha onpoc;
MHOXMUTENN.

20. | Jenutenun n KpatHble Yncna, YCTHbIi
pasnoxXeHve ymcna Ha onpoc;
MHOXUTeNN.

21. | [ennTenu n KpaTHble Ynicna, MCbMEHHbI
pa3noXkeHwe yncna Ha KOHTPO/b;
MHOXMUTENN.

22. | Jenutenun n KpatHble Yncna, MCbMEHHbIN
pasnoxXeHve ymcna Ha KOHTPO/b;
MHOXUTE/NN.

23. | [deneHwve c ocTaTKoMm YCTHbI

onpoc;

24. | OeneHwne ¢ ocTaTKOM MCbMEHHbIN

KOHTPO/Ib;

25. | [leneHwve c ocTaTKoMm MCbMEHHbIN

KOHTPO/b;
26. | JeneHwne c ocTaTKOM MCbMEHHbIN
KOHTPO/Ib;

27. | [deneHwve c ocTaTKoMm KoHTposbHas

paboTa;

28. |lpocTble 1 cocTaBHble Ymcna YCTHbIi

onpoc;

29. | lpocTble 1 cOCTaBHbIe YMcna YCTHbIl

onpoc;




30.

Mpr3HaKkn LennmocTu Ha 2,
5, 10, 3, 9.

YCTHbI
onpoc;

31. | lpur3HaKM AennMmocTu Ha 2, MMCbMEHHBIN
5,10, 3, 9. KOHTPO/b;

32. | lNMpun3Hakn LennmocTu Ha 2, MUCbMEHHBI
5,10, 3,9. KOHTPO/b;

33. | pun3HaKM AennMmocTu Ha 2, MMCbMEHHBIN
5,10, 3, 9. KOHTPO/b;

34. | lNMpu3HaKkn LennmocTu Ha 2, MUCbMEHHBI
5,10, 3,9. KOHTPO/b;

35. | CteneHb C HaTypa/ibHbIM YCTHbI
rnokasaresnem onpoc;

36. | CTeneHb C HaTypasibHbIM YCTHbIi
nokKasaTeniem onpoc;

37. | Yncnosble BblpaXKeHUS; TecTupoBaHue,
NOPSAOK AeNCTBMIA

38. | Uucnosble BblpaXkeHUS, TecTupoBaHue,
NopsoK AeinCTBuiI

39. | PelLeHMe TEKCTOBbIX 3a4a4 MCbMEHHbI
Ha BCe apudmeTnyeckne KOHTPO/b;
[eiCTBNA, Ha [BVXKEHME 1
MOKYNKK

40. | PelueHue TeKCTOBbIX 3a4au MCbMEHHbIN
Ha BCe apumeTnyecKune KOHTPO/b;
AEVCTBNSA, Ha ABVXKEHME W
MOKYNKK

41. | PelleHne TeKCTOBbIX 3ajau MCbMEHHbI
Ha BCe apufmeTmyeckme KOHTPO/b;
[eiCTBNA, Ha [BVXXEHME 1
MOKYMNKU

42. | PelueHve TEKCTOBbLIX 33434 MMCbMEHHBIN
Ha BCe apudmeTnyeckne KOHTPO/b;
AEVCTBUSA, Ha ABVXKEHME 1
MOKYNKK

43. | PelleHne TeKCTOBbIX 3ajau MCbMEHHbIN

Ha BCe apufdmeTnyeckme
[eiCTBNA, Ha [BVXKEHME 1
MOKYMNKM

KOHTPO/b;




44. | Touka, npsmMast, OTPe3oK, YCTHbIl
nyu. onpoc;

45. | lomaHas. YCTHbII

onpoc;

46. | N3mepeHne ANnHbI OTPe3Ka, NpakTnyeckas
MeTpUYecKune eanHULLbI paborTa;
N3MEPEHNS 4/INHbI.

47. | OKpY>KHOCTb U KpYyT. MMCbMEHHBIN

KOHTPO/b;
48. | MNpakTnyeckas pabota NpakTnyeckas
paboTa;
«[lNocTpoeHue y3opa 13
OKPY>XHOCTEM.

49. | Yron YCTHbI

onpoc;

50. | Mpamoid, ocTpbIiA, TYNow n YCTHbIi
Pa3BEPHYTLIN YI/bl. onpoc;

51. | /A3mepeHue yrnos MNpakTnyeckas

paboTa;

52. | I3mepeHue yrnos MNpakTnyeckas

paboTa;

53. | /I3mepeHue yrnos MNpakTnyeckas

paboTa;

54. | A3mepeHne yrnos MNpakTnyeckas

paboTa;

55. | MpakTnyeckas paboTa MNpakTnyeckas

paboTa;
«[lMNocTpoeHune
yrnos»lpakTnyeckas paborta
«[locTpoeHue yrnoB»

56. | Apo6b. YCTHbIl

onpoc;

57. | [MpaBu/bHbIE N MMCbMEHHBIN
Henpasu/ibHble Apo6y. KOHTPO/Ib;

58. | lMpaBubHbIE N MCbMEHHbIN
HernpasWbHbIE Apo6K. KOHTPO/b;

59. | lMpaBu/bHbIE N YCTHbIi
Henpaswu/ibHble APO6N. onpoc;

60. | OCHOBHOE CBOWCTBO ApPO6MU. YCTHbIl

onpoc;




61. | OCHOBHOE CBOWCTBO ApPO6MU. MCbMEHHbIN
KOHTPO/b;
62. | OCHOBHOE CBOWCTBO APO6W. MMCbMEHHBIN
KOHTPO/Ib;
63. | CpaBHeHMe gpobeii YCTHbIi
onpoc;
64. | CpaBHeHMe apobei MMCbMEHHBIN
KOHTPO/Ib;
65. | CpaBHeHMe gpobei MUCbMEHHBI
KOHTPO/b;
66. | CnoxkeHne 1 BblUNTaHNE YCTHbIN
06bIKHOBEHHbIX p06eii. orpoc;
67. | CnoxeHue 1 BblUNTaHNE [MnCbMEHHbIN
00bIKHOBEHHbIX ApP0GEA. KOHTPO/b;
68. | CnoxkeHne 1 BblUNTaHWNE IMnCbMEHHbIN
06bIKHOBEHHbIX ApP06EeNA. KOHTPO/b;
69. | CnoxeHue 1 BblUNTaHNE [MMCbMEHHbIN
00bIKHOBEHHbIX ApPOGENA. KOHTPO/b;
70. | CnoxeHne 1 BblUNTaHNE MnCbMEHHbIN
06bIKHOBEHHbIX AP06ENA. KOHTPO/b;
71. | ChoxeHue 1 BblUNTaHNE MCbMEHHbIN
00bIKHOBEHHbIX ApPOGENA. KOHTPO/b;
72. | CnoXeHne 1 BblUNTaHNE MCbMEHHbIN
06bIKHOBEHHbIX AP06ENA. KOHTPO/b;
73. | CnoxkeHue 1 BblUMTaHNE MCbMEHHbIN
00bIKHOBEHHbIX ApPOGENA. KOHTPO/b;
74. | CnoxeHne 1 BblUNTaHNe MnCbMEHHbIN
06bIKHOBEHHbIX ApP06EiA. KOHTPO/b;
75. | CmellaHHas gpoob. YCTHbI
onpoc;
76. | CmellaHHas apoob. MCbMEHHbIN
KOHTPO/Ib;
77. | CmewlaHHas 4poobb. M1CbMeHHBI
KOHTPO/b;
78. | CmellaHHas apoob. MCbMEHHbIN

KOHTPO/1b;




79. | CmellaHHas apooeb. MCbMEHHbIN
KOHTPO/b;

80. | CmewlaHHas 4poob. MMCbMEHHBIN
KOHTPO/b;

81. | CmewaHHas MUCbMEHHBI
Ap06bYMHOXeHWE 1 [efeHne KOHTPO/b;
06bIKHOBEHHbIX ApPO6EN;

B3aMMHO0OpaTHbIe Apoou.

82. | YMHOXeHMe 1 geneHve MMCbMEHHBIN
06bIKHOBEHHbIX ApPO6EN; KOHTPO/Ib;
B3aVIMHOOOpaTHble Apo6u.

83. | YMHOXeHWe 1 aeneHune MCbMEHHbIN
00bIKHOBEHHbIX Apobeir; KOHTPO/b;
B3aMMHO0OpaTHbIE 4PO6K.

84. | YMHOXeHMe 1 geneHve MCbMEHHbI
06bIKHOBEHHbIX APO6EN; KOHTPO/b;
B3aMMHO06paTHbIE APO6K.

85. | YMHOXeHWe v feneHve M1CbMeHHbIN
00bIKHOBEHHbIX Apobeir; KOHTPO/b;
B3aMMHO0OpaTHbIE 4PO6K.

86. | YMHOXeHWe 1 fieneHne M1CbMeHHbIR
06bIKHOBEHHbIX APOGEN; KOHTPO/b;
B3aMMHO06paTHbIE APO6K.

87. | YMHOXeHMe 1 aeneHne MCbMEHHbIN
00bIKHOBEHHbIX Apobeir; KOHTPO/b;
B3aMMHOO0OpaTHbIE 4PO6U.

88. | YMHOXeHWe 1 fieneHune M1CbMeHHbIR
06bIKHOBEHHbIX APOGEN; KOHTPO/b;
B3aMMHO0O6paTHbIE APO6W.

89. | YMHOXeHue v feneHne M1CbMeHHBI
00bIKHOBEHHbIX Apo6eir; KOHTPO/b;
B3aMMHOO0OpaTHbIE 4PO6K.

90. | YMHOXeHue 1 aeneHune MCbMEHHbIN
06bIKHOBEHHbIX APOGEN; KOHTPO/b;
B3aMMHO0O6paTHbIE APO6W.

91. | YMHOXeHMe U aeneHve M1CbMeHHBI

00bIKHOBEHHbIX Apo6eir;
B3aMMHOO0OpaTHbIE 4PO6K.

KOHTPO/1b;




92.

YMHOXEHWe 1 geneHve
06bIKHOBEHHbIX APOGEN;
B3aVIMHOOOpaTHbIe ApPO6U.

MucbMeHHbIN
KOHTPO/b;

93. | YMHOXeHue 1 aeneHue MMCbMEHHBIN
06bIKHOBEHHbIX ApPO6EN; KOHTPO/Ib;
B3aMMHO0O6paTHbIE APO6K.

94. | PelleHne TEKCTOBbIX 3aaay, M1CbMeHHbIN
CO JepXalmx apobm. KOHTPO/b;

95. | PelueHMe TEKCTOBbIX 3a4au, MMCbMEHHBIN
CO AepKaLimx apoowu. KOHTPO/Ib;

96. | PelueHMe TEKCTOBbIX 3a4au, MCbMEHHbIN
CO JepXawmx apoom. KOHTPO/b;

97. | PelueHMe TEKCTOBbIX 3343y, MCbMEHHbI
CO AepXKaLimx apoowu. KOHTPO/Ib;

98. | OCHOBHbIE 3a a4 Ha Jpobw. MCbMEHHbIN

KOHTPO/b;

99. | OCHOBHbIE 3a fjaun Ha apobu. MCbMEHHbI

KOHTPO/b;
100. | OcHOBHbIe 3a fa4vm Ha apobwu. MCbMEHHbIN

KOHTPO/b;
101. | OcHOBHbIE 3a fjauvm Ha apobw. MCbMEHHbI

KOHTPO/b;

102. | OcHOBHbIe 3a fa4vm Ha apobwu. KoHTpo/bHas

paboTa;

103. | MpumeHeHne ByKB ans MCbMEHHbI
3anmcn MaTemaTmyecKmnx KOHTPO/Ib;
BbIPaXKEHWI N MPeIOXKEHWNI

104. | MNprMeHeHne 6YKB ANs M1CbMeHHBI
3anmcy MaTemaTmyecKmnx KOHTPO/Ib;
BbIPKEHWIA 1 NPeLI0XKeHWA

105. | MpumMeHeHVe ByKB ans M1CbMeHHbIR
3anmMcu MaTemaTmyecKmnx KOHTPO/Ib;
BbIPXKEHWIA U MPEIOXEHWI

106. | MHOroyronsHuKMN. YCTHbI

onpoc;

107. | YeTbIpéXyronbHUK, TecTupoBaHue;

NPAMOYTONbHUK, KBagpar.




108. | MpakTnyeckas paboTa MpakTnyeckas
paboTa;
«[lNocTpoeHune
NpPAMOYro/ibHMKa C
3afjaHHbLIMW CTOPOHAMM Ha
HENIMHOBaHHON 6ymare.

109. | TpeyronbHuK YCTHbIi

onpoc;

110. | MNnowaab 1 nepumeTp M1CbMeHHbIR
NPSAMOYTofibHUKA U KOHTPO/b;
MHOIOYr0/IbHNKOB,

COCTaB/IEHHbIX U3
NPSMOYro/IbHUKOB, eAVHULbI
N3MepeHns nioLuag,

111. | Mnowagb 1 nepumeTp MCbMEHHbI
NPSMOYro/lbHUKa U1 KOHTPO/b;
MHOTr0Yro/IbHVKOB,

COCTaB/IEHHbIX U3
NPSAMOYTrO0/IbHUKOB, eAUHULbI
N3MepeHna nnoLuag,

112. | MNnowaab 1 nepumeTp MUCbMEHHBI
NPSAMOYTro/fibHUKA U KOHTPO/b;
MHOIOYr0/IbHUKOB,

COCTaB/IEHHbIX U3
NPSMOYro/IbHUKOB, eAVHULbI
N3MepeHns nioLuag,

113. | Mnowagb 1 nepumeTp MCbMEHHbI
NPSMOYro/ibHUKa U1 KOHTPO/b;
MHOr0Yro/IbHVKOB,

COCTaB/IEHHbIX U3
NPSAMOYrO/IbHUKOB, eAUHULbI
N3MepeHns nioLuag,
114. | lNepuMeTP MHOIO YrofibH/Ka. M1CbMeHHBI
KOHTPO/Ib;
115. | INepuMeTP MHOrO YronbHuKa. MCbMEHHbIN
KOHTPO/b;

116. | OdecsTnyHas 3anuch Apobeil. YCTHbIlA

onpoc;

117.| [AecsaTnyHas 3anvcb Apo6ei. YCTHbIl

onpoc;

118. | OdecsTnyHas 3anuch Apo6eil. YCTHbIi

onpoc;




119.

[JecatnyHas 3anuck gpobeil.

YCTHbI
onpoc;

120.

CpaBHeHwe LeCATUYHBIX
Apo6en.

MUCbMeHHbI
KOHTPO/b;

121.

CpaBHeHMe [eCATUYHbBIX
Apo6ei.

McbMeHHbIN
KOHTPO/b;

122.

CpaBHeHwe LeCATUYHBIX
Apo6en.

MUCbMeHHbI
KOHTPO/b;

123.

CpaBHeHMe [eCATUYHbBIX
Apo6ei.

McbMeHHbIN
KOHTPO/b;

124.

[eicTBMA ¢ AeCATUYHBIMU
Apo6amu.

MucbMeHHbIN
KOHTPOb;

125.

[elcTBUA C AeCATUYHBIMM
Apo6AMN.

MCcbMeHHbIN
KOHTPONb;

126.

[eicTBmA ¢ JeCATUYHBIMU
Apo6amu.

MucbMeHHbIN
KOHTPO/b;

127.

[elcTBUA C AeCATUYHBIMM
Apo6AMN.

McbMeHHbIN
KOHTPONb;

128.

[eicTBMA ¢ AeCATUYHBIMU
Apobsamu.

MucbMeHHbIN
KOHTPO/b;

129.

[elcTBUA C AeCATUYHBIMM
Apo6AMN.

MCbMeHHbIN
KOHTPONb;

130.

[eicTBMA ¢ AeCATUYHBIMU
Apobsamu.

McbMeHHbIN
KOHTPO/b;

131.

[elicTBUA C AeCATUYHBIMM
Apo6AMN.

MCbMeHHbIN
KOHTPONb;

132.

[eicTBMA C AECATUYHBIMU
Apobsamu.

McbMeHHbIN
KOHTPO/b;

133.

[elicTBMA C AECATUYHBIMM
Apo6AMN.

MCbMeHHbIN
KOHTPONb;

134.

[eicTBMA C AECATUYHBIMU
Apobsamu.

McbMeHHbIN
KOHTPO/b;

135.

[elicTBMA C AECATUYHBIMM
Apo6AMN.

MCbMeHHbIN
KOHTPONb;

136.

[elcTBUSA C feCATUYHBIMMN
Apo6AMN.

McbMeHHbIN
KOHTPO/b;




137.

[elcTBUSA C feCATUYHBIMMA
Apo6AMN.

MucbMeHHbIN
KOHTPO/b;

138. | deiicTBuS C AeCATUYHBIMM MMCbMEHHBIN
Apo6amMK. KOHTPO/b;
139. | OKkpyrneHune AecATUYHbIX MUCbMEHHBI
Apo6ei. KOHTPO/b;
140. | OKpyrneHue [ecATUYHbIX MMCbMEHHBIN
Apo6eil. KOHTPO/b;
141. | OKpyrneHue AecATUYHbIX MUCbMEHHBI
Apo6ei. KOHTPO/b;
142. | OKpyrneHve LeCATUYHbIX MCbMEHHbI
Apo6ei. KOHTPOb;
143. | OKpyrneHve AecATUYHbIX MCbMeHHbIR
Apo6en. KOHTPO/b;
144, | OKpyrneHue LeCATUYHbIX MCbMEHHbI
Apo6ei. KOHTPO/b;
145. | PelleHMe TeKCTOBbIX 3a4ay, [MMCbMEHHbIN
cogepkalmnx apoou. KOHTPO/b;
146. | OCcHOBHbIe 3a Aaun Ha MCbMEHHbI
Apoobw. KOHTPO/Ib;
147.| OcHOBHbIe 3a faun Ha MUCbMEHHBIN
Apobu. KOHTPO/b;
148. | OcHOBHbIe 3a Aaun Ha MCbMEHHbI
Apoobw. KOHTPO/Ib;
149. | OcHOBHbIe 3a faun Ha MUCbMEHHBIN
Apobu. KOHTPO/b;
150. | MHororpaHHuKm YCTHbIl
onpoc;
151. | i306paxkeHne MpakTnyeckas
MHOrorpaHH1KOB paboTa;
152. | Mogenu npocTpaHCTBeHHbIX YCTHbIl
Ten. onpoc;
153. | MpsMOoyronbHbIN M1CbMeHHBI
napannenenunes, Ky6. KOHTPO/Ib;
154. | MpAMOYro/bHbIN YCTHbIi
napannenenvnes, Ky6. onpoc;




155. | Pa3BépTKM Kyba 1 MUCbMEHHBI
napannenenunesa. KOHTPO/b;

156. | Pa3B&pTKM Kyba 1 MMCbMEHHBIN
napannenenunea. KOHTPO/b;

157. | MNpakTnyeckas paboTa MpakTnyeckas

paboTa;
«Pa3BépTKa Kyba».

158. | O6béM Kyba, YCTHbIi
MPSAMOYTro/IbHOr0 onpoc;
napannenenunega

159. | O6béM Kyba, YCTHbIi
NPSAMOYro/IbHOr0 onpoc;
napannenenunega

160. | NMoBTOpPEHME OCHOBHbIX MUCbMEHHBI
MOHATUIA N METOA0B Kypca 5 KOHTPO/b;
Knacca, 0606LLEeHNE 3HAHWI

161. | NoBTOPEHNE OCHOBHbIX MCbMeHHbIN
MOHATUI 1 METOLO0B Kypca 5 KOHTPO/b;
Knacca, 0606LLeHNe 3HaHWI

162. | NoBTOPEHNE OCHOBHbIX M1CbMeHHbIR
MOHATUIA N METOA0B Kypca 5 KOHTPO/b;
Knacca, 0606LLEHNE 3HAHWI

163. | [loBTOpEHNE OCHOBHbIX M1CbMeHHbIR
MOHATUI 1 METOLO0B Kypca 5 KOHTPO/b;
Knacca, 0606LLeHNe 3HaHWI

164. | NMoBTOpPEHME OCHOBHbIX MUCbMEHHBIN
MOHATUIA N METOA0B Kypca 5 KOHTPO/b;
Knacca, 0606LLEHNE 3HAHWI

165. | [loBTOpEHNE OCHOBHbIX M1CbMeHHbIR
MOHATUI 1 METOLO0B Kypca 5 KOHTPO/b;
Knacca, 0606LLEeHNe 3HaHWIA

166. | NoBTOpEHNE OCHOBHbIX M1UCbMeHHBI
MOHATUIA N METOA0B Kypca 5 KOHTPO/Ib;
Knacca, 0606LLEHNE 3HAHWI

167. | lNoBTOPEHNE OCHOBHbIX M1CbMeHHbIR
MOHATUIA 1 METOLO0B Kypca 5 KOHTPO/b;
Knacca, 0606LLeHNe 3HaHWI

168. | [oBTOpEHMe OCHOBHbIX MMCbMEHHBIN

MOHATUIA M METOA0B Kypca 5
Knacca, 0606LLeHNe 3HaHWIA

KOHTPO/b;




169. | [NoBTOpEHMe OCHOBHbIX 1 0 30.05.2023 | MUCbMEHHbIN
MOHATUI 1 METOLAO0B Kypca 5 KOHTPO/b;
Knacca, 0606LLeHNe 3HAHWI

170. | IoBTOpeHNe OCHOBHbIX 1 0 31.05.2023 | NIUCbMEHHbIA
MOHATUIA N METOA0B Kypca 5 KOHTPO/b;
Knacca, 0606LLeHNe 3HAHWIA
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