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IHOACHUTEJIBHAA 3AIIMCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA "MATEMATHKA"

Pabouast mporpamma o mMaremMatuke Ui o0yJaronmxcs 6 kiaaccoB pazpadorana Ha ocHoBe DexepanbHOTO
roCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOT'O OOIIET0 00pa30BaHus C yI4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHHH, IPEIbABISEMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, U TPATULIUI
poccuiickoro o0pa3oBaHusl, KOTOPbIE 00ECIICUNBAIOT OBJIA/ICHUE KIIFOUEBBIMU KOMITETCHIIUSMH,
COCTABIISIOLIMMH OCHOBY JJIsi HEIPEPHIBHOTO 00pa30BaHUS U CAMOPA3BUTHS, a TAKXKE I[EIOCTHOCTh
OO0IIEKYJIbTYPHOTO, IMYHOCTHOTO U NTO3HABATEJILHOTO Pa3BUTHs oOyuatomuxcs. B paboueit mporpamme
YUTEHBI HJIeH U TToNioxkeHus KoHIenuu pa3BuTus MaTeMaTnieckoro oopazoBanus B Poccuiickoit
®enepanun. B snmoxy nudposoit Tpanchopmariu Becex chep 4enoBeuecKon AeITeTbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIIOBEKOM 0e3 0a30BOi MaTeMaTHUECKOM MOATOTOBKH. Y)Ke B ILIKOJIE
MaTEeMaTHKa CIYHUT OMIOPHBIM MTPEIMETOM JUISl H3YUEHUS] CMEXKHBIX JUCLUUIUINH, a TIOCIIE MIKOJIBI pealbHOM
HEO0XOAMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHKE, UTO TPEOYET MOIHOLIEHHON 6a30BOi
00111e00pa30BaTeNbHOM MOATOTOBKH, B TOM YHCIIE M MaTEMAaTHYECKOi. DT0 00yCIOBIEHO TEM, YTO B HAIIIX
ITHH PacTET YUCIo Mpoeccuid, CBSI3aHHBIX C HEMTOCPEICTBEHHBIM TPUMEHEHHUEM MaTeMaTHKU: U B chepe
HSKOHOMHKH, U B OM3HECE, U B TEXHOJIOTUYECKHUX 00JIaCTSX, U JaKe B TyMaHUTAPHBIX cpepax. Takum

06pa30M, KpYT IKOJIbHUKOB, JJII KOTOPbIX MAaTEMAaTUKA MOXKCT CTAaThb 3HAYUMBIM IIPCAMETOM, PACHINPACTCA.

[IpakTudeckas Mojae3HOCTh MaTEMATHKH OOYCIIOBJICHA TEM, YTO €€ MPEAMETOM SBISIOTCS
(dbyHIaMeHTaJIbHBIC CTPYKTYPBI HAIlIETO MUPA: TIPOCTPAHCTBEHHBIE POPMBI M KOJIMYECTBEHHBIC OTHOIICHHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, JIO0 JJOCTATOYHO CIOKHBIX, HEOOXOAUMBIX IS
Pa3BUTHSI HAYYHBIX U TPUKIIAIHBIX HICH. be3 KOHKPEeTHBIX MaTeMaTHYECKUX 3HAHUW 3aTPYIHEHO TIOHUMaHHE
MIPUHIIMIIOB YCTPOWCTBA U UCTIOJIB30BAaHUSI COBPEMEHHOM TEXHUKH, BOCIIPHUATHE U HHTEPIIPETALIHS
Pa3HOOOPA3HONM CONMATTBHOM, YKOHOMHYECKOM, MOTUTHIECKON nHpopMaruu, MaodddHeKTHBHA
MTOBCETHEBHAS MTPAKTUYECKAs NEeATEIbHOCTh. Kaxk10My 4elTOBEKY B CBOCH KU3HU MIPUXOIUTCS BBIOTHSTH
pacu€Thl U COCTABIIATH AITOPUTMBI, HAXOANUTh M IPUMEHATH (POPMYIIBI, BIAIETh MPAKTHYECKUMH MTPUEMaMH
T€OMETPUUYECKUX U3MEPEHHI U IOCTPOCHUH, YNTATh HHPOPMAITUIO, TIPECTABICHHYIO B BUIE TAOIHII,
IMarpaMM # rpauKoB, )KHUTh B YCIOBUSX HEONPENEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN XapaKTep
CIIy9aifHbIX COOBITHIA.

OnHOBpEMEHHO C paciipeHrueM cdep MPUMEHEHHs] MAaTeMaTHKH B COBPEMEHHOM 00111ecTBe Bcé Ooee
Ba)XHBIM CTAHOBUTCSI MAaTEMaTUYCCKUIN CTHIID MBIIIJIICHUA, HpOHBJ’IHIOH.[HfICH B OHpe,Z[G.HéHHBIX YMCTBCHHBIX
HaBbIKax. B mponecce N3y4CHud MaTCMAaTUKH B apCCHAIT HpI/IéMOB 1 METOJ0B MBIIIJICHUSA YEJIOBCKA
€CTECCTBCHHbBIM 06pa30M BKJIFOYAIOTCA UHAYKIUA U JCAYKI U, 0606H_IGHI/IG " KOHKpCTU3alud, aHaJIu3 U
CHHTC3, KJ'IaCCI/Iq)I/IKaI_[I/IH U cucreéMaru3anusi, aGCTpaFI/IpOBaHI/IC 1 aHaJIorus4. OGBGKTBI MaTEMAaTHYCCKUX
YMO3aKIIOYCHUH, PaBIiia UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHHU3M JIOTHUECKUX TTOCTPOCHHH,
CIOCOOCTBYIOT BBIPA0OTKE YMEHHS ()OPMYITMPOBATh, 0OOCHOBBIBATH U JIOKA3BIBATh CYXKACHUS, TEM CAaMBbIM
Pa3BUBAIOT JIOTHYECKOE MBINIUICHUE. Beaymiast poibs MPUHAUICKHUT MAaTEMaTHKE U B (HOPMUPOBAHUA
AITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS U BOCIUTAHUN YMEHHI JCHCTBOBATH TI0 33JJaHHBIM aJIrOPUTMaM,
COBEpIIICHCTBOBATh U3BECTHBIC M KOHCTPYHPOBATh HOBEIE. B mporiecce penieHus 3aga4 — OCHOBOW y4eOHOU
JESTEeTHHOCTH HA YPOKaX MaTEeMaTHKN — Pa3BUBAIOTCS TAK)KE TBOpUYECKAs U PUKJIIATHAS CTOPOHBI
MBIIICHUSL.

OOyueHne MaTeMaTHKe Ja&T BO3MOXXHOCTh Pa3BUBATh y 00YJAIONIMXCS TOYHYIO, PAIIHOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpPATh Hanbosee MOIXOAAIINE I3bIKOBbIE, CHMBOJIMYECKUE, rpadudeckue
CpeACTBa /TS BBIPAXKCHUS CYKJACHUN M HATJISAHOTO UX MPEICTaBICHHUS.

Heo0xoauMbiM KOMITOHEHTOM OOIIIEH KYIbTYPhl B COBPEMEHHOM TOJIKOBAaHHUHM SBIIETCS 00IIee 3HAKOMCTBO
C METOJaMH MMO3HAHUS JeHCTBUTEIBHOCTH, MPECTABICHUE O IPEIMETE U METO/IaX MaTeMaTUKH, UX OTJINYUIL



OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX IPUMEHEHUSI MAaTEMaTHKH JUIS
pelIeHHs HayYHBIX U NPUKJIaIHbIX 3a1a4. TakuM 00pa3oM, MaTemMaTuyeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIaJ1 B (POpMHUPOBaAHUE OOIIEH KYIbTYPHI YEIOBEKA.

N3ydyeHne MaTeMaTHUKH TaKkKe CIIOCOOCTBYET ICTETHUECKOMY BOCITUTAHHIO Y€I0BEKa, MOHUMAHHIO
KpacoThbl U U3SIIECTBA MAaTEMAaTUUECKUX PACCYKICHHH, BOCIPUITUIO T€OMETPHUUECKUX (OPM, YCBOCHUIO
U CUMMETPHH.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

[TpuopuTeTHBIMH LIENIAMU O0YYEHHUsI MaTeMaTHKE B 6 Ki1acce SBISIOTCS:

— TPOIOJKEHUE (POPMHUPOBAHUS OCHOBHBIX MaTeMaTHYECKUX MOHATHH (YHMCII0, BETUYNHA,
reoMeTpuueckas (purypa), 00ecrednBaroniX MPeeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMATHUECKOTO
00pa3zoBaHusl 00YJArOIITUXCS;

— Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX cIocoOHoOCTEH 06yqa10Luch;1, MO3HaBaTeIIbHOM
AKTUBHOCTH, UCCJICIOBATCIbCKUX YMCHHﬁ, HHTCPCCA K U3YUCHUIO MATCMATUKH,

— MoJBeJIeHUE 00yJarouxcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3H MaTeMaTUKU
U OKPYXKaIOIETO MUPA;

— ¢opmupoBaHre GyHKINOHATHLHON MaTeMaTHYeCKON TPAMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTeMaTHYeCKue OOBEKTHI B PEaTbHBIX KU3HEHHBIX CUTYaLUsAX, IPUMEHITh OCBOCHHBIC YMEHUS IS
peueHus NpakTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH I10Jy4YEHHBIE PE3YyJIbTAaThl U
OLICHUBATh UX HA COOTBETCTBUE MPAKTHYECKON CUTyallUH.

OchogHble TuHUU cO0epIICcanus Kypca Mmamemamuru 6 6 Kkiacce

apupMeTHuecKas U FeoOMeTpUIEcKas, KOTOpbIE Pa3BUBAIOTCA NapalJIeNIbHO, KX 1asi B COOTBETCTBUU C
COOCTBEHHO JIOTMKOH, O/THAKO, HE HE3aBHCUMO OJIHA OT JIPYTOii, a B TECHOM KOHTAKTE U B3aUMOJCHUCTBHUH.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMH ajJIreOphl U ONMUCATEIbHON CTaTUCTUKY.

N3ydenne apudmMeTHUecKOro MaTepraia HAYMHACTCS CO CHCTEMAaTU3alluY U Pa3BUTHI 3HAHUH O
HaTypaJIbHBIX YHCIIAX, IOJIYYEHHBIX B HA4aJIbHOM mKoJe. [Ipu 3ToM coBEpIIEHCTBOBAaHME BBIUUCIUTEILHON
TEXHUKHU 1 (OPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUN COUYETAETCS C Pa3BUTUEM BBIYUCIUTEIHHON
KYJIBTYpPBI, B YaCTHOCTH C O0y4E€HUEM MPOCTEUIITUM MPprUEMaM MPUKHUIKH U OIICHKU Pe3yJIbTaTOB
BBIYMCIICHH. 3ydeHne HaTypalIbHbIX YHCEI IPOJOJIKAETCS B 6 KIacce 3HAKOMCTBOM C HAYaJIbHBIMU
MTOHATUSAMH TEOPUH IETUMOCTH.

Jpyroii KpymHbIN OJIOK B COJIEpKaHUU apu(PMETHUECKON JIMHUY - 3TO 1podu. K 6 kiaccy oTHECEH BTOpOit
3Tal B U3YYCHUH JIPpoOeii, T1Ie MPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB CPAaBHEHHUS M ITPE0OPa30BAHUS
npo0eii, OCBOCHHE HOBBIX BBIUMCIUTEIBHBIX AITOPUTMOB, OTTAaUNBAHNE TEXHUKH BBHIYUCICHNH, B TOM YHCIIE
3HA4YeHUH BBIPAKECHHM, COAECPIKALINX U OOBIKHOBEHHBIE, M JIECATUYHbIE JPOOU, YCTAHOBIIEHUE CBSA3CH MEXTY
HUMH, pacCCMOTpEHHE IPUEMOB PELIeHHS 3a1ad Ha 1poOu. B Havane 6 kimacca mpoUCXOANT 3HAKOMCTBO C
MOHSTHEM TIPOIICHTA.

OCOOCHHOCTBIO N3YYEHUS TTOJIOKUTEIBHBIX U OTPHUIIATEIBHBIX YHCEI SBISIETCS TO, YTO OHU TaK)KE MOTYT
paccMaTpUBaThHCS B HECKOJIBKO 3TamnoB. B 6 kiacce B Havarne u3ydeHus TeMbl «I10J10KuTeIbHbBIE U
OTpHUIaTENIbHBIC YHCIIa» BhIAeNseTcs nmoarema «L{enpie uncnay, B paMkax KOTOPOil 3HAKOMCTBO C
OTpULATCIIbHBIMU YUCJIaMU U HeﬁCTBHHMH C IMOJIOKUTCIIbHBIMU U OTPULATCIIbHBIMU YU CJIAMU MTPOUCXOAUT HA
OCHOBE COJIEPKATEIHHOTO MOAX0/1a. DTO IMO3BOJISET HA JOCTYITHOM YPOBHE ITO3HAKOMHTD yJaIUXCsl
MPAKTHYECKH CO BCEMH OCHOBHBIMHU TIOHSATHSMH TEMBI, B TOM YHCJIE U C TPABHJIAMH 3HAKOB TIPU BBITOJTHECHUN
apupMETUYECKUX JECHCTBUM.

[Tpu 0OyueHnH penIeHno TEKCTOBBIX 3a7a4 B 6 KJ1acce UCHOIb3YIOTCA apu(MeTHuecKue NpuéMbl pereHusl.
TexcToBble 3aauu, peraeMble Ipyu 0TPAOOTKE BHIYUCIUTENLHBIX HABBIKOB B O KJlacce, paccMaTpUBaIOTCS



3a7a4M CJICAYIONINX BUJIOB: 3371a4M Ha JBIDKCHNE, HA YaCTH, Ha MOKYIKH, Ha pabOTy U IPOU3BOANTEIHHOCTD,
Ha MPOLIEHTHI, HAa OTHOILIEHHUS U nporopiui. Kpome Toro, oOyuarormecs: 3HaKOMSTCS ¢ TPUEMaMU pEIIeHUS
3aja4 epebopoM BO3MOKHBIX BApUAHTOB, ydaTcsl paboTaTh ¢ MH(opMaIue, mpeacTaBIeHHON B popme
Ta0JIUI WA TUarpamMM.

B IIpumepHoii paboueit mporpaMme npenycMoTpeHo (GOpMUPOBaHHUE PONEACBTHUECKUX anreOpanyecKux
IIpencTaBiIcHU. bykBa Kak CMMBOJI HEKOTOPOTO YHMCJIA B 3aBUCHMOCTH OT MATEMaTHYECKOI0 KOHTEKCTa
BBOJIUTCS TIOCTETIEHHO. ByKBeHHasi CHMBOJIMKA ITMPOKO UCTIONB3YETCS MPEXkKIE BCETO IS 3aIMCH OOLINX
YTBEP)KACHUH U MPEATIOKESHUN, GOPMYII, B YACTHOCTH ISl BEIYUCIICHHS TECOMETPUUECKUX BEITMYUH, B
KAa4eCTBE «3aAMECTUTEIS» YHUCIIA.

B kypce «Martematuku» 6 kinacca nIpeacTaBI€Ha HarJsgHasi T€OMETPUS, HAIPABJICHHAsl HA Pa3BUTUE
00pa3HOT0 MBIIUIEHHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHMSI, N300pa3UTEIbHBIX YMEHUI. DTO BaXKHBIN 3Tall B
M3y4YEHUU F€OMETPUH, KOTOPBIN OCYLIECTBIISAETCS HAa HAIISAHO-IIPAKTUYECKOM YPOBHE, OIIUPACTCS Ha
HarJs1H0-00pa3Hoe MblIIIeHHE o0yJaromuxcs. bosbIias posib 0TBOAUTCS MPAKTUUECKOMN JESATETBHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOJIeTUpoBaHuI0. OOyJaromuecs: 3HaKOMATCS C TeOMETPUUECKUMH (PUTypamMH Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOHPUTypallUusAMH, y4aTcsi ©300paxarh UX Ha
HEJIMHOBAHHOM W KJIETYaTOM Oymare, paccMaTpUBalOT UX MpOCTEHIMe CBOHCTBA. B mporecce n3yyeHus
HarJsIHOM reOMETPUH 3HAHUS, TOJIy4YEeHHbIE 00YJaIOIMMKCS B HA4YaJIbHOM 1IKOJIE, CUCTEMAaTU3UPYIOTCS U
PaCIIMPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormnacHo yueOHOMY IUIaHy B 6 KJIacce U3y4aeTcsl HHTErPUPOBAHHBIN npeaMeT «MartemaTrkay, KOTOpbIi
BKJIIOYAET apu(METHUECKUI MaTeprall U HarJISHYI0 T€OMETPHIO, a TAKXKE MPOTIEICBTUYECKHIE CBEICHUS U3
anreOpbl. YueOHbIH M1aH Ha U3y4eHHe MaTeMaTHKH B 6 KJ1acce OTBOAMT HE MEHee 5 y4eOHBIX YacoB B
Hezento, Bcero 170 ydeOHBIX 4acoB.

COJIEP)KAHUE PABOYEM ITPOT' PAMMBI

HarypajbHble ynciia

ApudmeTndeckne IeHCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMU YMCIaMH. YHCTIOBBIE BBIPAXKECHHUS, TTOPSIOK
NeMCTBHM, HCIIONIb30BaHNE CKOOOK. Mcronp30BaHue Mpy BBIYMCICHUIX IEPEMECTUTENIBHOTO 1
COUYETATEIbHOTO CBOMCTB CIOKEHUS 1 YMHOXKEHUS, PACIPEAEITUTEIIBHOTO CBOMCTBA YMHOXKEHHS.
OxpyriieHre HATypaJIbHBIX YUCEll. JlenuTenu 1 KpaTHbIC YKCIia; HauOOIbIINK OOIIHA IENUTENh 1
HauMeHblIee obiee kpaTHoe. [[enMMoCcTh CyMMBI U ITpou3BeaeHus. JleeHre ¢ OCTaTKOM.

Apoodu

OObIKHOBEHHAs Ipo0b, OCHOBHOE CBOMCTBO IPOOH, COKpalieHue npodeii. CpaBHEHHUE U YITOPSTIOYNBAHNE
npoOeii. Perenue 3a1a4 Ha HAXO0XKACHUE YaCTH OT IIEJIOTO U IEJI0T0 MO ero 4acTH. J[poOHOe Yrciio Kak
pesynbrar aeneHus. [Ipeacrapnenue necaTHIHON ApoOU B BUJIE OOBIKHOBEHHOH IPOOU M BO3MOKHOCTD
npeicTaBlIeHHs] OOBIKHOBEHHOM IpoOH B BUAE JeCATHUHOM. [lecsTiuunble [podu U MeTpuuecKas cuctemMa
Mep. ApudmeTrueckue JeiHCTBUS U YUCIOBbIE BHIPAKEHUS C OOBIKHOBEHHBIMH U JIECTUYHBIMU JIPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHUH. Maciitad, nmponopuus. [Ipumenenune nponopuuii npu
pemienuu 3anad. [Ionarue nponenTa. Beruncienue mpoueHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€ IIPOLICHTY.
BeipakeHue npoueHToB AeCATUYHBIMU ApoOsMu. Perienune 3a1a4 Ha NPOLEHTHI. BoIpaxeHne OTHOLEHUS
BEJIMYHH B ITPOLICHTAX.



Ilono:kuTEIbHBIE H oTpUIAaTEJIbHbIC YHCIA

[TonoxurenpHble ¥ OTpULaTENbHBIE yncia. Llensie uncna. Moayns dncia, reoMerpudeckas
MHTepHpeTanus Moy yucia. M3o00paxkeHue yucen Ha KOOPAUHATHOM NpsAMOi. UHCIOBbIE TPOMEKYTKH.
CpaBHenue uucen. ApupmMeTndeckue AeUCTBUS C MOTOKUTETbHBIMU U OTPULIATEIbHBIMU
gyuciaaMmu. [IpsmoyrospHas cucteMa KOOpAMHAT Ha IuIockocTd. KoopAMHATBI TOUKHM Ha INIOCKOCTH, abcuucca
u opauHara. [loctpoenune Touek u GUryp Ha KOOpAMHATHON TTIOCKOCTH.

BykBeHHbIe BbIPasKeHH

[Ipumenenne OyKB 1JIs 3aITUCH MAaTEMAaTUUYECKUX BBIPAXKECHUHN U npeiokeHnid. CBoOHWCTBa apu(PMETHIECKUX
JNEeNCTBUN. ByKBEHHBIE BBIPA)KEHHUS U YUCIIOBBIC ITOACTAHOBKU. byKBEHHBIC paBEHCTBA, HAXOXKACHUE
HEM3BECTHOTO KOMITOHEHTa. PopMyIibl; popMyITbl IEpUMETpa U IO MPSIMOYTOJIbHHUKA, KBapaTa,
00BbéMa mapaienenumena u Kyoa.

Pemenune TekcTOBLIX 32124

Pemienne TeKCTOBBIX 3a/1a4 apupMETHUESCKUM criocoOoM. Perienne norudeckux 3anad. Permenne 3amaq
nepe0opoM Bcex BO3MOXKHBIX BapuaHTOB. Pemienue 3aiay, copepkaiux 3aBUCUMOCTH, CBSA3BIBAIOLINX
BEJIMYMHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTh; TPOU3BOJAUTEIBHOCTD, BPEMSI,
00BEM paboThl. EAuHMIIBI H3MEpEeHUs: MacChl, CTOMMOCTH; PACCTOSIHUSI, BpEMEHH, CKOPOCTU. CBSA3b MEKIY
€IUHULIAMU U3MEPEHHUS KaXKI0M BeJIMUMHbBL. Perenue 3a1a4, CBA3aHHBIX C OTHOLLICHUEM,
MIPOIMOPLIMOHAIIBHOCTHIO BEJIMYMH, IPOLIEHTAMU; PEeLIeHHEe OCHOBHBIX 3a/1a4 Ha IpoOH U MmpoueHThl. O1eHKa u
MIPUKHUIKA, OKpYyTiIeHne pe3ynbrata. CocTaBieHre OyKBEHHBIX BBIPAKCHHH 110 YCIOBUIO
3anaun. [IpencraBieHne JaHHBIX C MOMOIIBIO TaOaUI U nuarpamMM. CtonOuaTeie AUarpaMmbl: YTEHUE U
nocrpoeHue. UteHrne Kpyropuix AUarpamm.

Haruasanast reomerpust

Harmnsiiuaele npeacraBieHus o GpUrypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, yroJ, JOMaHasl,
MHOT'OYTOJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJILHUK, OKPYXKHOCTB, KPYT. B3auMHOE pacIionoKeHue JByX
IPSIMBIX Ha IJIOCKOCTH, NapaJlJIeNIbHBIE NIPSMBIE, EPICHIANKYISPHBIE NIpsiMble. M3MepeHne pacCTOSHUMN:
MEXy IBYMs TOUYKAMH, OT TOYKH JI0 NPSIMOM; IJIMHA MapIlpyTa Ha KBaApaTHOH ceTke. M3mepenue u
IIOCTPOCHHE YIVIOB € IOMOLIBIO TPAHCIOPTUPA. BHUIBI TPEYrOIBbHUKOB: OCTPOYTOJIBHBIH, IPSIMOYTOJIbHBIMN,
TYINOYTOJIbHBII; paBHOOEIPEHHBINH, paBHOCTOPOHHUHN. UeThIPEXYTOIbHUK, TPUMEPHI YETHIPEXYTOIBHUKOB.

[IpssMOyTONBHUK, KBAAPAT: UCIIOJIH30BAHUE CBOMCTB CTOPOH, YIJIOB, AMaroHanei. M3zoopaxkenue
reoMeTpHUeCKUX (PUTyp Ha HETMHOBAHHOM OymMare ¢ UCIOJIb30BaHUEM LIUPKYIIS, TMHEHKH, YTOJIbHUKA,
Tpancnoptupa. [loctpoenus Ha kieryatoit Oymare. [lepumerp mHOTOyrONBHUKA. [TOHATHE TITOMIA TN
Gburypsl; eAMHUALBI U3MepeHus miomaau. [pudbmnkéHHoe n3mMepeHue iomaan Guryp, B TOM 4uciie Ha
KBazpaTHOU ceTke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, MIomaau kpyra. CuMMeTpusi:
LEHTpaJIbHAs, OCeBas U 3epKajbHast cummeTpun. IlocTpoenne cummeTpudHbIX (uryp. Harnsaasie
MIpPe/ICTaBJICHMS O IPOCTPAHCTBEHHBIX QUTYpax: nmapasuienenurnes, Kyo, mpusma, nupamuaa, KOHyc, IIHHID,
map u cdepa. M3o00paxkenne npocTpaHCTBEHHBIX (uryp. Ilpumeps! pa3BEPTOK MHOTOTPaHHUKOB, LIMJIMHAPA
u koHyca. Co3ganue Mojeneil MpoCTpaHCTBEHHBIX Uryp (13 GyMaru, MpoBOJIOKH, IIACTUIINHA U

ap.). Iloustue 06béma; equHULIBI H3MepeHus 00béMa. O0bEM PSIMOYTOJIIBHOTO Mapajulesenumneaa, Kyoa.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

OcBoenne yaeOHOTO npeamera «MareMaTrukay JT0JDKHO 00ecTeyuBaTh JOCTIKEHNE HA YPOBHE OCHOBHOTO
o0uiero o6pa3oBaHus CIEIYIOMINX JUYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE PE3yIbTAaThl OCBOCHHS MIPOrPaMMBbl yaeOHOTO npeameTa «MaTtemMaTrkay XapakTepru3yrTCs:

IlaTpuoTHyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEPECa K IIPOLUUIOMY M HACTOAIIEMY POCCUMCKOM MaTeMaTUKH, IEHHOCTHBIM OTHOLICHUEM
K JTIOCTH)KEHUSAM POCCHICKMX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCITOIb30BAHUIO ITHX
JTOCTIKCHHH B IPYTUX HayKaxX M MPUKIAIHBIX cepax.

I'paxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 0053aHHOCTEH IpakJaHHHA M PEaTU3aliH €ro 1paB, MPEICTaBICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3ITUYHBIX CTPYKTYP, SBICHUH, IPOIETYp TPAXKITAHCKOTO
obrmiecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKHUX TIPOOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM TOCTIKEHUN HAYKU, OCO3HAHUEM BAKHOCTH MOPATbHO-3TUYECKUX MTPUHIIUIIOB
B ICSATEIIBHOCTH YUYEHOTO.

TpyaoBoe BociMTaHue:

yCTaHOBKOﬁ Ha aKTUBHOC YUAaCTUC B PCIICHUHU ITPAKTUYCCKUX 3aaaY MaTeMaTHYEeCKOHU HaIIpaBJICHHOCTH,
OCO3HaHMEM BXKHOCTH MaTeMaTHYECKOro 00pa30BaHUs HA MPOTSHKEHUH BCEH JKU3HU /IS YCIICITHON
npodeccnoHaNbHOM IEeATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI; 0CO3HaHHBIM BHIOOPOM U
MIOCTPOCHUEM MHIUBUAYATbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB € YYETOM JIMUHBIX
MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH.

IcTeTHYecKoe BOCIUTAHHE:
CHOCO6HOCTBIO K BMOLII/IOHaJII:HOMy nu 3CTCTI/I‘ICCKOMY BOCHpI/ISITI/IIO MATCMATHYCCKHUX OG’LCKTOB, 3a1aa4d,
pelieHu, paccy AeH1I; yMEHUIO BUJIETh MATEMAaTHUYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE.

LeHHOCTH HAYYHOTO MO3HAHUSA:

OpHUEHTAIMeH B IeSTEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaY4YHBIX MPEACTAaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IPUPOJILI U 00IIECTBA, MOHMMAHUEM MaTEeMAaTHUECKON HAYKH KaK
cdepbl UeI0BeUeCKOl 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIS1 pa3BUTHS LIMBUIN3ALINN;
OBJIaJICHHEM S3BIKOM MaTEMaTHKU U MaTeMaTUYECKOM KyIbTYpOH KaK CpEJACTBOM MO3HAHUS MHPA;
OBJIAJICHHEM MPOCTEHIITMMU HABBIKAMH MCCIIEIOBATEIbCKON e TEIBbHOCTH.

dusnyeckoe BocnUTaHue, GOpMHPOBaHME KYJbTYPhI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJIyYHsI:

TOTOBHOCTBIO IIPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIECHUS 3I0POBOTO
o0pa3a *Hu3HH (3J0pOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHATUH U OTJbIXA, PETYJsIpHas pu3nuecKas
aKTUBHOCTH); C(OOPMUPOBAHHOCTBIO HABBIKA PE(PICKCHH, TPU3HAHUEM CBOETO MIPaBa Ha OMIMOKY U TaKOTO K€
IIpaBa Ipyroro 4ejoBeKa.

IK0JIOTHYeCKOe BOCIUTAHHE:

OpHeHTaHHGﬁ Ha HpI/IMeHeHI/IC MATCMATHYCCKUX 3HaHHﬁ JUIA peLHeHI/IH 3a1a4 B 06HaCTI/I COXpaHHOCTI/I
OKpY>Karollel cpe/ibl, ITIAHUPOBAHUS IMOCTYIIKOB M OLEHKU MX BO3MOKHBIX MOCIEACTBUM JJIs1 OKPYKAOLIEH
CpeIIbl; OCO3HAHHMEM TII00ATEHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTeH UX PEIICHHUS.

JIMYHOCTHBIE pe3yJjbTaThl, 06ecneana10ume aJanTanuio oﬁyqalomerom K I3BMCHAIIINMCHA

YCJIOBHAM COLMANBLHOM M NPUPOJHOH CPeabI:

— T'OTOBHOCTBIO K ,Z[GﬁCTBHHM B YCJIOBUSAX HCOHpeI[CJIéHHOCTI/I, IMOBBIIICHHUIO YPOBHA CcBOEH
KOMIICTCHTHOCTH YCPE3 MPAKTUUCCKYIO ACATCIBbHOCTD, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTUX J'IIO,Z[GI\/'I,



HpI/IO6peTaTI) B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUA, HABBIKM Y KOMIICTCHIIUN W3 ONBITA APYTHUX;

— Heo0X0IMMOCThIO B POPMUPOBAHUYU HOBBIX 3HAHUM, B TOM YKciie GOPMYIUPOBATH UIECH, TOHSITHS,
TUIOTE3bl 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh Ne(DUIIUTHI
COOCTBEHHBIX 3HAaHUHN M KOMIIETEHTHOCTEH, MNIAHUPOBATH CBOE Pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U ACUCTBUS, (HOPMYIHUPOBATDH
U OLICHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOSHHS IPOrpaMMbl y4eOHOTO IpeMeTa

«MateMaTHKa»XapaKkTEpPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETIbHbIMU OCUCMEUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU U YHUBEPCANbHBIMU PE2YAAMUBHBIMU
oelcmeusmi.

1) YnusepcanvHvle noznasamenvusle oeticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX

npoyeccos 0oyuaroumuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOUE20 MUPA,; NPUMEHEHUE T0SULEeCKUX,
ucce008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBble JJornueckue geiicTBUA:

— BBIABJIATH U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX 0ObEKTOB, TIOHATHUH,
OTHOUICHUN MEXY MOHATUAMU; (HOPMYJIUPOBATH ONPEICICHUS TOHATHIA; YCTaHABINBATh
CYILIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMU, OCHOBAHHUS JIJIs1 0000IICHUS U CPAaBHEHUS, KpUTEPUU
MIPOBOJIUMOIO aHAJIN3A;

— BOCIIPUHUMATh, (POPMYIHPOBATH U MPEOOPA30BBIBATE CYKICHHS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €TUHUYHBIC, YACTHBIC U 00ILUE; YCIOBHBIE;

— BBIABIATh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOpEUNs B (paKTax, JaHHBIX,
HaOJIOACHUAX U YTBEPKACHUSX; MIpeIaraTb KPUTEPHUHU ISl BBISABICHHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

— JeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

— pa30upaTh 10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKIACHUH (IPSAMbIE U OT POTUBHOTO), TPOBOIUTH
CaMOCTOSITEJIbHO HECIIOKHBIE 10KA3aTe/IbCTBA MaTeMaTUYECKUX (PaKTOB, BBICTPAaUBaTh apryMEHTAIIMIO,
IPUBOANUTH IPUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

— BBIOMpATH CcII0CO0 penieHns yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BBIOMpATh HanOoJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSITEIBHO BBIZICICHHBIX KPUTEPHEB).

Ba3oBble ucciiefoBaTe/IbCcKHe JeiicTBUA:

— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUIT HHCTPYMEHT MO3HaHUsI; (OPMYIUPOBATH BONIPOCHI,
(duKcupyrome NpoTUBOpeUne, MpodieMy, CAMOCTOSTENIFHO YCTaHABIUBATH HCKOMOE U JTAHHOE,
(dbopMUpOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

— MPOBOJHTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUTaHY HECIIOKHBIN 3KCIIEPUMEHT, HEOOJIBIIIOe
UCCJICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHuIeCKOro 00beKTa, 3aBUCHMOCTEH 00BEKTOB
MEXy COOO0H;

— CaMOCTOSITENIbHO (OpMYyIUPOBaTh 0000IIEHHUS U BBIBOABI IO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEI0BAHNUS, OLIEHUBAThH JOCTOBEPHOCTD IMOTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U



000011IeHNI;

— IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC MPOLECCA, a TAKIKC BbIABUTATH ITPCAIIOJIOKCHUA O €TO
Pa3BUTHUHN B HOBEIX YCIIOBUAX.

Pabora ¢ nnopmanmeii:

— BBIABJIATH HEJIOCTATOYHOCTh M H30BITOYHOCTh MH(POPMAITUH, TAHHBIX, HEOOXOMMBIX ISl PEIICHUS
3aa4K;

— BbIOMpAaTh, AHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PATUYHBIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

— BbIOUpaTh hopMy npencTaBiIeHUs HHPOPMALINH U HIUTIOCTPHPOBATH PELIAEMBIC 3a/Ja4l CXEMaMH,
IyarpaMMamu, HHOU TpaguKoi M UX KOMOMHAILUSMH;

— OLEHHUBATh HAAEKHOCTh HH(OPMAIIMU IO KPUTEPHSIM, TIPEASIOKEHHBIM YUUTEIIEM HITH
c(OPMYIHPOBAHHBIM CAMOCTOSTENBHO.

2) Vuueepcanvnvie KOMMYHUKamueHbwle Oelicmsusi 0oecnedusaom c@hopmupo8aHHoCmyb COYUATLHBIX
HABbIKOG 00YYAIOUUXCHL.

Oo0nrenue:

— BOCHPUHUMATH U (OPMYTUPOBATE CYKACHHS B COOTBETCTBUHU C YCIOBHSIMH U LIEISIMH OOIICHUS;
SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y pElIeHHs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBIH pe3yabTaT;

— B X07Ie 00CYXKJIEHHUS 3a7aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK1aeMO TEMBI, IPOOJIEMBI, peraeMoi
3aJ1au¥, BRICKA3bIBATh MJICH, HAIICIICHHBIC HAa TTOUCK PEUICHHUS; COTTOCTABIISITh CBOM CYX/ICHUS C
CYKACHUSAMU NPYTUX YH4aCTHUKOB Arajiora, 06Hapy)KI/IBaTI: pas3siiniuc u CXOACTBO HOSHHHﬁ; B
KOPPEKTHOI opme GopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

— MPEACTABIATh PE3YNbTAThl PEIICHUS 3a1a4H, DKCIIEPUMEHTA, UCCIIEAOBaHUs, IPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIUICHHS ¢ YIETOM 3a/1a4 MIPE3CHTAUN U 0COOEHHOCTEH
ayIUTOPHH.

CoTpyaHn4ecTBO:

— TIOHUMATb U HCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBHUIYaIbHON paOOThI IPU PEIICHUN
y4eOHbIX MaTeMaTHUECKUX 3a]1a4;

— TIPUHUMATB 1IeJTb COBMECTHOM JESTEIHLHOCTH, TUIAHUPOBATh OPTaHNU3aIINI0 COBMECTHOM padoThI,
pacrtpenenaTh BUAbI paboT, JOTOBapUBATHCS, 00CYKIaTh MPOIECC U Pe3yJbTaT padoThl; 000011aTh
MHEHHS HECKOJIBKUX JIFOJICH;

— YyYacTBOBATh B IPYMIOBBIX (popMax paboThl (00CykIeH!UsS, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
ap.);

— BBITIOJIHATH CBOKO 4aCTh pa6OTBI U KOOPAWHHUPOBATH CBOU I[CﬁCTBHH C ApYTMMHU YICHAMU KOMaHIbI;

— OLEHUBATh Ka4eCTBO CBOETO BKJIaZa B OOIIMIA MPOAYKT 110 KPUTEPUSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAMHU B3aMMOJCHCTBHSL.

3) Vnuueepcanvhuvie pecynamuensie Oelicmsus obecneuusarom Gopmuposarue cmvliCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanms:
CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, AJITOPUTM PEIICHHS 3a]a4M (UK €ro 4acTh), BEIOUpaTh ClIoco0



peleHust ¢ y4ETOM UMEIOLINXCS pECYPCOB  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

— BJIAJIETh CITOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U Pe3yiibTaTa PEeIIeHUs
MaTeMaTHUUYEeCKOM 3aJ1auH;

— MpenBUJIETh TPYIAHOCTH, KOTOPbIE MOT'YT BOSHHUKHYTb IPH PELICHUU 3a]I1a4H, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, HAWIEHHBIX OIIMOOK, BBISABIEHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JEATEIILHOCTH MMOCTABICHHOM IIETTH U YCIOBUSM, OOBSICHITH
MPUYHHBI JOCTHKCHHS WIIA HEJIOCTHXKCHHS 11€JIH, HaXOAUTh OITHOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS paboUeil MporpaMMbl 0 MaTeMaTHKE MPeICTaBICHBI B
Kypce«MaremaTuka» 6 kiacc. PazBuTue J0ruueckux mpeacTaBICHUH U HAaBBIKOB JIOTHYECKOTO
MBIIJICHUSI OCYIIECTBIISICTCS Ha MPOTSHKEHUN BCEX JIET 00yUEHUSI B OCHOBHOM IITKOJIE.

OcBoenne yaeOHOTO Kypca «MaTtemarrnkay B 6 KJIacC OCHOBHOM IIKOJIBI JOKHO 00ECTIeunBaTh
JOCTHKEHHE CIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

Yucsa v BbIYUCTICHUSA
3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMH YHCEI U CIIOcO0aMU UX 3allKCH,
MePEXOIUTh (€CIIH 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aMMCH YKCTIa K JPYTOM.

CpaBHI/IBaTI: " YyIopsa041uBaTh LCJIbIC YHUCJIA, OOBLIKHOBEHHEIE U JACCATUYHBIC I[pOGI/I, CpaBHHBATL YUCJIa
OAHOTI'O U pa3HbIX 3HAKOB.

BbImonHATh, coueTas yCTHBIE U MUCbMEHHBIE TPUEMBI, apu(MeTHUECKHE TEHCTBUS C HATYPaJIbHBIMU U
[[ETBIMU YUCTIaMH, OOBIKHOBEHHBIMH U JECSITHYHBIMU APOOSIMH, MTOJIOKUTETHHBIMU U OTPHUIATEITLHBIMU
YHCIIaMHU.

BbrancnsaTe 3Ha4EHNS YUCIIOBBIX BBIPAXKCHHM, BBIIOJIHATH IIPUKHUIKY M OLEHKY Pe3y/bTaTa BEIYACICHUM;
BBIMOJIHATH MPE0OPa30BaHMs YUCIOBBIX BHIPAXKEHUI Ha OCHOBE CBOMCTB apu(hMETHUECKUX ACHCTBUI.

COOTHOCHUTH TOUKY Ha KOOPJIMHATHOM MPSIMOM C COOTBETCTBYIOITUM €H YHCIIOM U U300pakaTh dyncia
TOYKaMH1 Ha KOOpI[HHaTHOﬁ HpHMOfI, HaxXo4uTh MOYJIb YUCJIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPJMHATAMU 3TOM TOUKH.

OKpyrasTh LEJIbIe YUCIa U JECITUYHBIE pOOU, HAXOIUTh MPUOINKESHUS YHCEIL.

YucnoBbie 1 OyKBeHHbIE BIPAKEHHUS
[TonumMaTh 1 ynoTpedIATh TEPMUHBIL, CBI3aHHBIE C 3aMUCHIO CTEIIEHH YHMCIa, HAXOAUTh KBaapaT U KyO
YKCJIA, BBIYUCIIATH 3HAUEHUS YHCIIOBBIX BBIPAXKEHUH, COAEPKAIINUX CTEIIECHU.

ITonp3oBaThCH MMpU3HaKaMu JCJIMMOCTH, PACKIAAbIBATL HATYPAJIbHBIC YU CJIa Ha TPOCTHIC MHOKHUTCIIHN.
ITonp3oBaThCs MaCH_ITa6OM, COCTAaBJIATH MPOMOPUUN U OTHOILICHHA.

Hcnons30Bath OyKBHI U1 0003HAYEHHS YHCEIT TIPH 3aIIHCH MAaTEMAaTHUECKUX BBIPAKEHUH, COCTABIIAThH
OyKBEHHbBIC BBIpaKEHHS U (POPMYJIbI, HAXOUTh 3HAUCHUSI OYKBEHHBIX BBIPAXKECHUH, OCYIIECTBIISI
HE00XO0AMMBIE TIOJICTAHOBKH U IpeoOpa3oBaHusl.

Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenune TekcTOBLIX 32124

Pemars MHOTOIIaroBBIE TEKCTOBBIE 33]a41 aPUPMETHUECKUM CITOCOOOM.



Pemate 3amaun, cBsA3aHHBIE C OTHOIIEHUEM, ITPOIIOPLHUOHAIBHOCTHIO BEJIMYKH, IPOLEHTAMU; PEIIATh TPU
OCHOBHBIC 33/1a4¥ Ha APOOU U IPOIECHTHI.

Pemrars 3amauun, cogepkaniue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMUUHBI: CKOPOCTh, BPEMSI, pACCTOSIHUE,
1[eHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOTUTEIILHOCTD, BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apu(hMETHIECKUE
JEUCTBUSA, OLICHKY, IPUKUJIKY; TIOJIb30BAThCA €AMHULIAMH U3MEPEHUS COOTBETCTBYIOLIMX BEJIMYHH.

CocTaBnsTh OyKBEHHBIC BEIPAXKEHUS 110 YCIOBHIO 33]Ja4H.

W3BnekaTh nHMOpMAIHIO, MPEICTABICHHYIO B TA0JINIAX, HA TMHEHHON, CTOIOYATON MU KPYyroBOM
aMarpaMMax, HHTEpIpPETHPOBAaTh NPEACTaBICHHBIC TaHHbIC; UCTIOIb30BATh JaHHBIC IIPH PELICHUH 33/a4.
[IpencraBnsaTh HHPOPMAIUIO C TTOMOIIBIO TAOJIHII, IMHEWHON U CTOIOYATON TUarpamMmm.

Harasanasi reomerpust

[TpuBoauTH pUMEPHI 0OBEKTOB OKPYKAIOLIETO MUPA, HMEIOLTNX (POPMY H3yUYCHHBIX T€OMETPHUECKUX
IUTOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX U CHMMETPUYHBIX (PUTYD.

N306pakaTh ¢ MOMOILBIO IIUPKYIIS, IMHEHKH, TPAHCIIOPTHPA HAa HETMHOBAHHOM M KJieTuaToi Oymare
M3yUYEHHBIE IJIOCKUE TeoMeTpuUYeckie (GUrypsl 1 KOH(PUTYpaAIlH, CAMMETPUYHBIE (PUTYPBHI.

[Tonp30BaThCs TEOMETPUUECKUMHU TOHATUSAMU: PABEHCTBO (PUIYp, CUMMETPHSI; UCIIOJIb30BATh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCh CUMMETPUH, LEHTP CUMMETPHH.

HaxoauTh BEIMUMHBI YIII0B H3MEPEHUEM C ITIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI 33JaHHOM BEIMYUHBL,
MOJIb30BATHCS MIPU PEIICHUH 3a/1a4 TPaayCHON MEPO YIiI0B; pacliO3HABAThH HA YEPTEKAX OCTPHIN, IPIMOH,
Pa3BEPHYTHIN U TYMOM YTJIbIL.

BoruncnsaTe AMHY JOMaHOM, IEPUMETP MHOTOYI'OJIbHUKA, TI0JIb30BAaThCS €AIMHULIAMU U3MEPEHUS UTHHBI,
BBIPAXKaTh OJHU €IUHUIBI U3MEPEHUS NIIUHBI YepE3 PYTHE.

Haxoauts, ucnonb3ys 4epTEXHbIE MHCTPYMEHTHI, PACCTOSHUSA: MEXAY ABYMs TOUYKaMH, OT TOUKH 10
IIPSIMOM, JUIMHY ITyTH HA KBAJPATHOU CETKE.

Boruucnare mwiomans Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOJIb30BaTh pa30ueHue Ha
IPSIMOYTOJIbHUKH, Ha paBHbIE (PUIYpBI, TOCTPAUBAHUE 10 MPSIMOYTOJIbHHKA; [10JIb30BAaThCSI OCHOBHBIMU
€AMHULIAMU U3MEPEHUS IUIOIAN; BbIpaXKaTh OJHU €AMHMIIBI U3MEPEHHUS IIJIOLIaIA Yepe3 ApYTHeE.

Pacnio3naBate Ha MOJIENAX M N300paKEHUSAX MHUPAMHTY, KOHYC, LMJIMHJP, UCIIOJIb30BaTh TEPMUHOJIOTHIO:
BEpIINHA, peOpo, IpaHb, OCHOBaHHE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTON OymMare mpsiMOYTOJIbHBIN MapajuieIeuIIe].

Boraucnare 00bEM IpSIMOYTOIBHOTO Mapajulesenumeaa, Kyoa, mojib30BaTbcs OCHOBHBIMHU €TUHHIIAMU
U3MepeHus: 00bEMa; BeIpaKaTh OJHU €IMHUIIBI U3MEPEHUs 00BbEMA Yepe3 Apyrue.

Pemarts HecnoxHbBIC 3ala4i Ha HaAXOKACHHUC I'COMCTPUUCCKUX BCIIMYUH B IPAKTHYCCKUX CUTYALHUAX.



TEMATHUYECKOE INTAHUPOBAHHUE

Ne HaumeHoBaHue pa3esioB M TeM KosngecTBo yacon Hdara Bujsl nesiteibHOCTH Buasl, popmbl JJIeKTPOHHbIE
n/m | mporpaMMsI H3Yy4eHHus KOHTPOJIsSt (udposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe o6pasoBaTeIbHbIE
padoTsI padoTsI pecypebt
Paspen 1. HatypanbHble yncia. leiicTBUs ¢ HATYPAJbHBIMH YHCIAMH
1.1. | Apudmernueckue AeHCTBUS C 7 01.09.2022 | BeInonHATE aprupMETHISCKHE ASUCTBHUS C MHOTO3HAYHBIMH HATYPaJbHBIMU YHCIIaMH, | Y CTHBIH onpoc; PoII
MHOT'03HAYHBIMU HATYPAJIbHBIMH HAXOJUTh 3HAYCHHUS YHCIIOBBIX BBIPAXKCHUI CO CKOOKaMH U 6e3 CKOOOK; BEIYHCIISITH
YHCIIAMH. 3HAYCHHS BBIPOKCHMUI, COACPXKALIMX CTCIICHN;
1.2. | YucnoBble BBIPKECHHUSL, TOPSIIOK 4 12.09.2022 | BoimonssaTh apuMETHICCKHE JSHCTBHS C MHOTO3HAYHBIMY HATYPaIbHBIMU YKCIaMK, | YCTHBIH O1poc; PoII
JCHCTBHI, HCIIOIb30BAHHE CKOOOK. HAXOJUTh 3HAYCHHUS YUCIIOBBIX BBIPAXKCHUH CO CKOOKAaMH U 0€3 CKOOOK; BBIYHCIIATH
3HAYCHHs BBIPAXKCHMUI, COCPXKAILMX CTEIICHN;
1.3. | OkpyrieHue HaTypaibHbIX YHCEIL. 3 16.09.2022 | Kputudeckn OLCHUBATH MOIy4YCHHBIN PE3yJIbTAT, HAXOAUTH OLINOKH, OCYIIECTBIISTH VYerHslit onpoc; POII
CaMOKOHTPOJIb, TIPOBEPSISl OTBET HAa COOTBETCTBHE YCIOBHIO;
OKpyYTJIATh HaTypallbHbIC YHCIIA.;
1.4. | Jlenutenu v KpaTHbIC YKCIIa; 4 21.09.2022 | dopmyipoBaTh ONpE/IeIeH s ASTUTEIS U KPATHOr0, HAUBOJIBILIEro 00LIero VYeruslit onpoc; PoII
HauOOJBIINI OOIMI JC/IUTEIb 1 JICITUTENS ¥ HAMMEHBIIETO OOIIEro KpaTHOro, IIPOCTOr0 U COCTABHOTO YHCElT;
HaNMeHblLIee 001Iee KpaTHOE HCIIONB30BATh 3T TIOHATHS TIPH PELICHUH 3a/1a4;
1.5. | Pa3nojxenue 4yncia Ha IpoCTbIe 3 27.09.2022 | TIpuMeHATH aArOPUTMBI BEIYHCIICHUS] HAUOOJIBIIETO OOIIEro JEeIUTeNs U VYerHslit onpoc; PoII
MHOXHTEIIH. HAMMEHBILEro O0IIEro KPaTHOTO JABYX YKCEI, alITOPHTM Pa3JIOXKEHHS YKCiIa Ha
TIPOCTBIE MHOXKHTEIH;
1.6. | JenuMoCTh CyMMBI U IIPOM3BE/ICHUS. 2 30.09.2022 | MccnenoBaTh CBOMCTBA IEIMMOCTH CYMMBbI ¥ IIPOM3BEJICHUS YHCET,; YcrHslit onpoc; POII
1.7. | Jenenue ¢ ocTaTKOM. 2 04.10.2022 | IIpuBoaNTSH, pa30UpaTh, OLCHUBATH PA3INYHbIC PEILCHHS, 3AITHCH PEIICHHI YcrHslit onpoc; PoII
TEKCTOBBIX 33/1a4;
KpuTideckn OLeHHBATh NONYYEHHBIH PE3y/IbTaT, HAXOAUTb OIIMOKH, OCYIIECTBIAT
CaMOKOHTPOIIb, TIPOBEPSis OTBET HA COOTBETCTBHE YCIIOBHIO;
1.8. | Pemrenue TeKCTOBBIX 33124 5 1 06.10.2022 | MoaenmpoBath X0 PELICHHS 33/1a4H C HOMOIIBIO PHCYHKA, CXEMbI, TAOINLIBL; Konrponsaas POII
IpuBOANTH, pa30UPaTh, OLICHUBATH Pa3IMYHBIC PCLICHNS, 3aIIHCH PEIICHUH pabota;Ne2.
TEKCTOBBIX 33/1a4; Jemnmocth
Hroro no paspeny 30
Pa3znen 2. Harnsanast reomerpusi. [IpsiMbie Ha IUIOCKOCTH
2.1. | [leprmeHIUKYISIPHBIC TIPSIMBIE. 2 13.10.2022 | Pacrio3HaBath Ha 4epTexax, PUCYHKaX CIy4an B3aMMHOTO PACIIONIOKEHHS IBYX VYeruslit onpoc; POII
[PSIMBIX;
HN300paxath ¢ IOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB Ha HEJIMHOBAHHOH U KJIETYaTON
Oymare JIBe MepeceKaroLrecs IpsiMble, BE MapasuleibHbIC IIPSMbIC, CTPOUTH
[PSIMYIO, TICPHECHANKYISIPHYIO JaHHO;
IpuBOUTE IPUMEPHI MAPAJLIEIBHOCTH U HEPICHANKYIIIPHOCTH HPAMBIX B
[IPOCTPAHCTBE;
Pacrio3HaBaTh B MHOTOYTOJIbHHKAX HMEPICHANKYIISIPHBIC M TAPAILIC/IbHBIC CTOPOHBI;
W3006paxats MHOTOYTOJIBHUKH C MapaJuIeIbHBIMH, HEPICHNKYISIPHBIMI CTOPOHAMU;




2.2. | IlapamnensHble IpsIMBIC. 17.10.2022 | N306paxath ¢ IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB HA HEJMHOBAHHOMW U KJIETYaTOi | YCTHBIH Ompoc; PoII
Oymare JIBe NepeceKarolyecs npsMble, JIBE NMapajuleibHbIe IIPsMbIC, CTPOUTH
TPMYIO, TIEPHEHANKYIISPHYIO JaHHOI;
TpuBOAUTE IPUMEPHI MAPAIUIEIBHOCTH U HEPINECHANKYISIPHOCTH HPSIMBIX B
IIPOCTPAHCTBE;
Pacrio3HaBaTh B MHOTOYTOJIbHHKAX HMEPICHINKYIISIPHBIC M APAILIC/IbHBIC CTOPOHBI;
HN300paxarh MHOTOYTOJIBHUKH C MapajuieIbHBIMH, HEPICHNKYISIPHBIMH CTOPOHAMUY;
2.3. | Paccrostiue MEXITy ABYMS TOUKAMH, 19.10.2022 | HaxomuTh paccTosiHUEe MEXIY IBYMs TOYKaMH, OT TOUKH 0 IPSIMOH, [UIMHY yTH Ha | Y CTHBIH onpoc; PoII
OT TOYKH JI0 IPSIMOH, UIMHA ITyTH Ha KBaJIpaTHOM CETKE, B TOM YHCIIE HCTIONB3Ysl LU(POBBIC PECYPCHI;
KBaJIpaTHOI CeTKe.
2.4. | IIpumMepsl OPSIMBIX B IIPOCTPAHCTBE 21.10.2022 | I1puBOIHUTE PUMEPHI IAPAILICTLHOCTH H MEPHECHIUKYIIPHOCTH IPSMBIX B YcrHslit onpoc; PO
[POCTPAHCTBE;
Hroro no pazzeny
Paspen 3. Ipoou
3.1. | OGbIkHOBEHHAS! IPOOB, OCHOBHOE 24.10.2022 | O6GBIKHOBEHHASI IPOOB; YcrHslit onpoc; POIII
CBOUCTBO JPOOH, COKpAIICHHE APOOCH. OCHOBHOE CBOICTBO JIpo0u;
COKpaIeHue Jpooeii.;
3.2. | CpaBHeHue U yropsI0IHBaHIE 26.10.2022 | CpaBHHBATb U yHOPSAOUHBATH APOOH, BRIOHPATh CIOCOO CpaBHEHUS APOOei; YcrHslit onpoc; PoII
npobeii.
3.3. | Jlecatiunble ApoOH N METpUUECKast Vcnonp30BaTh AECATHYHbIC APOOU IPU IPEOOPa30BAHUH BEIMYMH B METPUUECKON VYernslit onpoc; PoII
cucTeMa Mep. CHCTEME Mep;
3.4. | Apudmernueckue aeicTBHS C BeInonHsaTh apudgMeTHIecKue AHCTBYS ¢ OOBIKHOBEHHBIMH U ACCATUYHBIMHI Konrponbhas POII
OOBIKHOBCHHBIMH H JICCSTHIHBIMU TIPOOSIMH; pabota;Ne3. Jlpobu.;
Jpo0sSMH. BbI4UCIIATS 3HAYCHUS BEIPAXKCHUH, COACPIKALINX OOBIKHOBEHHBIC U ICCATHYHBIC IPOOH,
BBIMOJIHATH PeoOpa3oBaHust Apobeil, BEIOUPATh CII0C00, TPUMEHSTH CBOHCTBA
apudMeTHUECKUX JEHCTBHIA IS pallHOHATN3AIlHH BBIYMCIICHUH;
3.5. | OTHoweHue. CoCTaBIISITh OTHOLICHHS U IPOMOPLHH, HAXOAUTH OTHOLICHHUE BEJINYHH, ACIHTH VYerHslit onpoc; PoII
BEJIMYHMHY B IAHHOM OTHOIIEHHH. HaX0muTh SKCIIepHMEHTaIBHBIM ITyTEM OTHOILICHHE
JUIMHBI OKPYXHOCTH K €€ IMaMeTpy;
3.6. | [denenue B JaHHOM OTHOILICHHH. CocTaBIIsITh OTHOMIEHHS U IPOHOPLHH, HAXOAUTh OTHOLIEHHE BEJIUYMH, AEIHTh YcrHslit onpoc; POII
BEJIMYHHY B JaHHOM OTHOIICHHH. HaXOZHUTh 9KCIIEPHMEHTAIBHBIM ITyTEM OTHOLICHIE
JUIMHBI OKPYXHOCTH K €€ AaMeTpy;
3.7. | Macmuab, npornopuus. VHTeprnpeTHpoBaTh MacIITad KaK OTHOLICHUE BEMYHH, HAXOAUTh MacIuTad IuiaHa, VYernslit onpoc; PoII
KapThl U BBIYHCIATH PACCTOSHHUS, HCIIONB3Ys MacIuTad;
3.8. | [lonsTHE NpOLICHTA. OOBACHATH, YTO TAKOE MPOLCHT, YIIOTPEOIATH 000POTHI PEUH CO CIIOBOM KIPOLICHT; YcrHslit onpoc; PoII
BbIpakaTh MPOLEHTEI B APOOSIX ¥ APOOH B MPOLIEHTAX, OTHOIICHUE ABYX BE/IMYKH B
HPOLICHTAX;
3.9. | BeluncneHue npoueHTa OT BEMHINHBI Be14ucaaTh NPOLEHT OT YKCNA U YUCTIO TI0 €r0 MPOLEHTY; YcrHslit onpoc; PoII
1 BEJTHYHHBI 10 e€ IIPOLICHTY.
3.10. | Pemrenne TeKCTOBBIX 3a/1ad, CO Pemath 3agaun Ha YacTH, IPOLICHTHI, POMOPLIMH, Ha HaXokaeHUe 1podu (mpouenTa) | KonrtposnpHas POLI
JIepIKAIMX POOU H TPOLICHTBI. OT BEJIMYHHBI U BEJIMYMHBI 110 €& IpoOH (IIPOLEHTY), ApoOH (IIPOLIEHTA), KOTOPBIit pabota;Ned.

COCTaBJILICT OAHA BEJIMYMHA OT I[pyl"Oﬁ;

IIponopuuu u




3.11.

IMpaxTuueckas pabora «OTHOIICHHE
JUIMHBI OKPY)KHOCTH K €€ THaMETPy»

HB.XOIII/ITB OKCIICPUMEHTAJIbHBIM ITYTEM OTHOIICHUE NJIUHBI OKPYKHOCTH K THAMETPY.;

IpaxTuyeckas padora;

PoII

Hroro no paszeny: 32
Paspen 4. Harsisianast reomerpusi. CummeTpust
4.1. | OceBas cuMMeTpHsi. 1 Pacmo3HaBaTh Ha YepTexKax U H300pKEHUX, H300paKaTh OT PyKH, CTPOUTH C VYerHslit onpoc; POII
TIOMOIIIbIO HHCTPYMEHTOB (DUTYpy (OTPE30K, JIOMaHYI0, TPEYTOJIbHUK,
HPSMOYTOJIBHHK, OKPY)KHOCTb), CHMMETPHYHYIO JAHHON OTHOCHTENIBHO TIPSIMOIA,
TOUKH;
4.2. | LenTpanpHas CHUMMETpPUSL. 1 Pacmo3HaBaTh Ha YepTexKax U H300pKEHUX, H300paKaTh OT PyKH, CTPOUTH C YcrHslit onpoc; PoII
MIOMOIIBI0 HHCTPYMEHTOB (GUTYpY (OTPE30K, TOMAHYIO, TPEYTOIbHUK,
[PSMOYTOJIBHUK, OKPY)KHOCTB ), CHMMETPHYHYO JAHHON OTHOCHTENIBHO TIPSIMOIA,
TOUKHY;
4.3. | IloctpoeHre CHMMETPHYHBIX (UIYP. 2 Pacrio3HaBaTh Ha YepTeKax U H300paKECHUSIX, H300paKaTh OT PyKH, CTPOUTD C VYerHblit onpoc; PoII
TIOMOILIbIO HHCTPYMEHTOB (DUTYpy (OTPE30K, JIOMAHYIO, TPEYTOJIbHUK,
HPSMOYTOJIbHHK, OKPY)KHOCTb ), CHMMETPHYHYIO JAHHON OTHOCHTENIBHO TIPSIMOIA,
TOUKH;
4.4. | Ilpaktuyeckas padora «OceBas 1 MogenupoBath U3 Gymaru e GUrypbl, CHMMETPHYHbIC OTHOCUTEIBHO MPSIMON; IpaxTuyeckas pabora; POII
CHUMMETPUSD. KoncTpynpoBath reomeTpudeckue KOHQHUIypauy, HCIOIb3Ys CBOHCTBO CHMMETPUH, B
TOM HHCJIE C TIOMOIIBIO LIU(POBBIX PECYPCOB;
4.5. | Cummerpus B IPOCTPAHCTBE 1 HccnenoBaTh cBOHCTBA H3y4eHHEIX (HUTyp, CBA3aHHBIC C CHMMETPHEH, HCIIONb3Ys VYernslit onpoc; POII
9KCMEPHMEHT, HAOII0ICHHE, MOICINPOBAHIICE,
OO6OCHOBBIBATH, OIIPOBEPraTh C IIOMOIIBIO KOHTPIPUMEPOB YTBEPIKICHHUS O
CHMMeTpUH (GUryp;
Hroro no paszeny: 6
Paspesn S.Boipaxkenus ¢ OyKkBamu
5.1. | IlpumeHenue OyKB I 3anUCH 1 Hcnonp3oBaTh OyKBBI 151 0003HAUCHHUS YHCEN, TIPU 3aIIHCH MATEMaTHICCKHX VYernslit onpoc; PoII
MaTeMaTHYECKUX BBIPAKCHUHN YTBEPIK/ICHNH, COCTABIIATh OYKBEHHBIC BBIPAKEHHS 110 YCIIOBHIO 33/1a4H;
HPeUIOKCHUH. HccnenoBaTh HECIIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH, HCIONB30BaTh OYKBBI I UX
3armcHy;
5.2. | BykBeHHBIE BEIPOKEHHS U YHCIIOBBIC 2 BbIYHCIIATE YHCIOBOE 3HAUCHNE OYKBEHHOTO BBIPAXKCHHS IPH 3a1aHHbIX 3HAUCHHSX VYeruslit onpoc; PoII
TOJICTAHOBKH. OyKB;
5.3. | BykBeHHBIC paBeHCTBA, HAXOXKICHHUE 2 HaxonuTth HEH3BECTHBIH KOMIIOHEHT apH(METHIECKOTO JCHCTBYS; YcrHslit onpoc; POII
HEH3BECTHOTO KOMITOHCHTA.
5.4. | ®opmynsl 1 3anuceiBaTh HOPMYIIBI: IEPUMETPA U TUIOIIA M MIPSIMOYTOJIbHUKA, KBApaTa; UTHHBI YcrHslit onpoc; POII
OKPYKHOCTH, TUIOIIA/IM KPYTa; BBIIOIHATh BEIYUCIICHUS 110 3TUM (OpMyIIam;
CocTaBisith (GOPMyYJIBI, BEIPAXKAIOLIAE 3aBUCHMOCTH MKy BETHYHHAMIL: CKOPOCTS,
BpeMsl, PACCTOSIHHE; IIeHA, KOIHMIECTBO, CTOMMOCTh; IPOU3BOAUTEILHOCTD, BPEMS,
00BEM pabOTBhI; BBITIONHATE BBIYUCIICHHUS 110 3TUM (OpMYyJIam;
Hroro mo pasneny: 6

Pa3pnen 6. Harnsinnasireomerpusi. @Urypsl Ha IJI0CKOCTH




6.1. | YeThIpEXyrombHIK, TIPUMEPBI 1 V300paxaTh Ha HETMHOBAHHOM M KJIETYATOH OyMare ¢ UCIOIb30BaHUEM YEPTEKHBIX YcrHslit onpoc; POII
YETBIPEXYTOLHUKOB. HMHCTPYMEHTOB YeTHIPEXYTONBHIUKH C 33JaHHBIMU CBOHCTBAMHU: C ITapaJUICAbHBIMY,
MepHEeHAUKYIIPHBIMY, PAaBHBIMH CTOPOHAMU, TIPSIMBIMH YTJIAMH U JID.,
PaBHOOEIPEHHBIN TPEYTOJIBHIK;
6.2. | IIpsiMOyronbHUK, KBapaT: CBOHCTBA 2 IpsamoyronpHUK H KBagpaT. CBOKCTBA CTOPOH; VYernslit onpoc; POII
CTOPOH, YIJIOB, AHArOHANICH. YTIIOB;
JIAroOHaJICH. ;
6.3. | U3mepeHue yrios. 2 W3MepsTh U CTPOUTH € HOMOIIBIO TPAHCTIOPTHPA YIJIBL, B TOM YHCIIC B VYeruslit onpoc; PoII
MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl; PACIIO3HABATH OCTPBIC, IPSMBIC, TYIIBIC,
Pa3BEPHYTHIE YIJIBI;
6.4. | Bunsl TpeyronsHUKOB. 2 Pacnio3naBaTh, H300pa)aTh OCTPOYTOIbHBIM, MPSIMOYTONIBHEIM, TYIIOYTOIBHBIN, YcrHslit onpoc; PO
PpaBHOOEIPEHHBIH, PABHO CTOPOHHUH TPEYTONbHHKH;
6.5. | IlepumeTp MHOTOYTOJILHHKA. 2 BbI4UCIIATE HEpUMETP MHOTOYTOJIBHHKA, ILIOMIAlh MHOTOYTOJIbHUKA Pa30MeHHEM Ha VYcTHblii onpoc; POLI
IPSIMOYTOIBHUKHY, HA PaBHbIC (DUTYPHL, HCIOIB30BATh METPUUECKUC €AUHHIII
M3MEPEHUs JUIMHBI U IIOIA N,
6.6. | Ilnomwans Gpurypsi. 2 BBIYHCIATE EpUMETP MHOTOYTOJBHUKA, TIOIIA b MHOTOYTOJIbHIKA pa30ueHUEM Ha YcrHslit onpoc; POII
HPSMOYTOJIbHUKH, HA PaBHbIC (PUI'YPBI, UCTIONB30BAaTh METPUYECKHE CAHHHUILIBI
M3MEPEHUs JUIMHBI U IIOIA/IN;
6.7. | ®opMyIbl IepuMeTpa | IIIOMAIN 1 IpamoyronpHuk. opMyJIbl IEPUMETPA U IUIOMIAH MPSIMOYTOIbHHUKA. | YcrHslit onpoc; POII
HPAMOYTOJIbHHKA.
6.8. | [lpubmmkénnoe n3Mepenwe mwiomam | 1 Hcrnonp3oBaTs NpUOIMKEHHOE H3MEPEHHE JUTHH U IUIOIAAel Ha KIeT4aToif Oymare, YcrHslit onpoc; PoII
¢uryp. IpHOMIDKEHHOE U3MEPEHHE IIUHBI OKPYKHOCTH, IUIOA X KpyTa;
6.9. | Ilpaxtnueckas pabora «[lmomans 1 Hcrnonp3oBaTh NpHOMIMKEHHOE H3MEPEHHE JUTHH U IUIOMAAel Ha KIeT4aToif Oymare, IpaxTuyeckas pabora; PoII
Kpyra» HpUOIMKEHHOE U3MEPEHUE JUTHHBI OKPYKHOCTH, TUIONIAH KPyTa;
Hroro no paszgeny: 14
Paznen 7.11o10:kuTe/IbHBIC H OTPHLATEILHBIE YHCIA
7.1. | Lensie uncna. 3 Lensle yncna. Pacmupenne NOHATUS HATYPaIbHOIO YUCTIA. YcrHslit onpoc; PoII
7.2. | Monyib umciIa, FeOMETPHYECKast 4 [IpuMeHATh IpaBUIIa CPABHEHHS, YIIOPSAI0YHBATH LIEJbIC YHCIIa; HAXOAUTH MOZYIIb VYernslit onpoc; PoII
HMHTEPIPETALUST MOTYJISL. qHCya;
7.3. | YucnoBsle IPOMEKYTKH. 4 YucnoBble IPOMEXKYTKH. 3aIUCh C IIOMOIIBIO CKOOOK.; YcrHslit onpoc; PoII
7.4. | IlonoxuTenbHbIC ¥ OTPHUIATEIbHBIC 3 HN300paxarth Helble Yhcia, HOJT0KUTEIbHBIE U OTPHUIIATENBHbIC YHCIA TOUKAMH Ha VYerHblit onpoc; PoII
4ucna. YHCIIOBOH IIPSIMOH, HCIIOIB30BaTh YHCIIOBYIO IPSAMYIO ISl CPABHEHHS YHCEI;
7.5. | CpaBHEHHE TOJIOKHUTEIBHBIX H 4 HN300paxarth Helble Yhcia, HOI0KUTEIIbHBIE U OTPHIIATENBHBIC YHCIIA TOUKAMH Ha KonTponeHas POLI
OTpPHIATEIBHBIX YHCEIL. YHCJIOBOH NPSAMO, HCIOIB30BaTh YHCIIOBYIO IPSMYIO 1L CPABHEHHS YHCE; paboTa;NeS.

TTonoxurensHbie U




7.6. | Apudmernueckue aeHCTBHS C 15 300paskath 1eNble YUCIIa, TOJ0KHUTEIbHbIC U OTPHLIATENbHBIC YHCIIa TOYKAMU Ha Yertuslii ompoc; POII
HOJIOXKUTETEHBIMU U OTPULIATEITBHBIMH YHCIIOBOI MPSIMOi, HCIIOIB30BATh YHCIIOBYIO IPSMYIO JUTSl CPABHEHHS YHCEIT;
YHCIIAMH. [IprMeHATh IpaBUIIa CPABHEHHS, YIIOPSAI0YHBATD LIEJBIC YHCIIa; HAXOAUTH MOIYJIb
YKCIIa;
DopMyIMpOBaTh NPABHUIIA BEIYUCICHHS C MOJIOKUTEIBHBIMU U OTPHLIATEIbHBIMEI
YHCIIaMH, HAXOUTh 3HAYCHHS YNCIIOBBIX BHIPAKCHUH, COCPKAIIMX JCHCTBHS C
TIOJIOXKUTENBHBIMU U OTPULIATETBHBIMH YHCIIAMIL;
7.7. | Penienue TeKCTOBBIX 3a1a4 7 Pemienue 3aa4 ¢ HEIbIMA YMCIIAMH. ; KonTtponbHas POII
padoTa;Ne6.
Apudmernaeckue
JIEHCTBUS C
MOJIOKUTEIIBHBIMA U
OTpHLATETEHBIMHI
Hroro no pasgeny: 40
Paspen 8. IlpeacrapiieHne JaHHBIX
8.1. | IpsimoyrospHas cucteMa KOOpIHHAT 1 OOBACHATH U WILTIOCTPUPOBATH MOHITHE MPSMOYTOJIBHOM CHCTEMBI KOOPIUHAT Ha YcrHslit onpoc; POII
Ha TJIOCKOCTH. IUIOCKOCTH, HCIIOJIb30BaTh TEPMUHOJIOIUIO; CTPOMTH HA KOOPIMHATHON IIIOCKOCTH
TOYKU U (PUrYpBI 110 3aaHHBIM KOOPIMHATAM, HAXOJUTh KOOPIMHATHI TOUCK;
8.2. | KoopauHaThl TOYKH Ha IIOCKOCTH, 1 OOBACHATH U WILTIOCTPUPOBATH MOHITHE MPSMOYTOJIBHOM CHCTEMBI KOOPIUHAT Ha YcrHslit onpoc; POII
abcrucca U OpANHATA. TUIOCKOCTH, UCTIOJIb30BaTh TEPMUHOJIOTHIO; CTPOUTH HA KOOPAWHATHOM ITIOCKOCTH
TOYKH M (UrypBI 10 3aJaHHBIM KOOPAHHATAM, HAXOUTh KOOPAUHATHI TOYEK;
8.3. | Cron0O4atble 1 Kpyrosbie auarpammsl. | 1 YuTaTh cTONOYATHIE ¥ KPYTOBBIC IMArPAMMBI; HHTEPIPETHPOBATD TAHHBIC, CTPOUTH Ycrtublii ompoc; POII
cTONOUAThIE AUATPAMMBI,
8.4. | Ilpaxtnueckas pabora «Iloctpoenue 1 Yurath cTOI0YATHIC H KPYTOBBIEC JHArPaMMbL; HHTEPIIPETHPOBATH JAHHEBIE; CTPOUTD IMpaxTuyeckas pabora; PoII
JHarpamMm». CTON0YAThIC JUarPaMMBI;
8.5. | Pelenune TEKCTOBBIX 3a/1a4, CO 2 Vcnonp30BaTh HHPOPMALUIO, IPEICTABICHHYIO B TAa0IMLAX, HA JUarpamMMax s Ycrtublii ompoc; POII
JePIKAIINX TaHHbBIC, TIPEICTAB JICHHBIC B peLICHHUS TEKCTOBBIX 33/1a4 U 33/1a4 U3 PeabHOM JKH3HHU;
TabMMIax ¥ Ha AHarpaMMax
Hroro no paszeny: 6
Paspen 9. Haruisiinasireomerpusi. @Urypsl B IpocTpaHCcTBe
9.1. 2 PacniosHaBath Ha 4epTexkax, pUCyHKAX, OMHCHIBATD TUPAMUIY, IPU3MY, LUIUHAD, VYerHblit onpoc; POII

IIpsMoyrospHbIN Mapaiienenumnes,
Ky0, mpu3Ma, TMpaMusia, KOHyc,
LITHHAD, ap U cdepa.

KOHYC, II1ap, M300pakaTh UX OT PYKH, MOJICIMPOBATH U3 OyMaru, IIACTHIINHA,
TIPOBOJIOKH H JIP.;

TIpuBOIUTE IPEMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPa, IMEIOIIHX (JOPMBI HA3BAHHBIX
TeT;

Hcnonn3oBath TEPMHUHOJIOTHIO: BEPIINHA, pe6po, T'paHb, OCHOBAHHE, BBICOTA, paUyC U

JIMaMeTp, pa3BEPTKa;

W3yuatk, NCIIONIB3Ys SKCIIEPUMEHT, HA0MIOACHHE, I3MEPEHHE, MOZICTHPOBAHNE, B TOM
4HCIie KOMIIBEOTEPHOE, 1 OIICHIBATH CBOMCTBA HA3BAHHBIX TEJI, BBISIBIIATH CXOACTBA
PA3IUUMS: MEK]TY TUPAMUJION U IPU3MOI; MEXLy LIMIMHIPOM, KOHYCOM U IapoM;




9.2. | U300paskeHue IPOCTPAHCTBEHHBIX 1 Pacrio3HaBaTh Ha YepTexkax, PUCYHKaX, ONHCHIBATH MUPAMHLY, IPU3MY, LIWIIMHAD, VYeraslit onpoc; POIII
¢uryp. KOHYC, IIap, H300pakaTh UX OT PyKH, MOACIUPOBATH U3 OyMary, INIACTHINHA,
TIPOBOJIOKH | JIp.;
IpuBOHUTE IPHMEPBI 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIMX (hOPMBI Ha3BaHHBIX
TeT;
Hcrnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOPO, TPaHb, OCHOBAHHE, BHICOTA, PAIHYC U
JIaMeTp, pa3BEPTKa;
W3yuatk, NCIIONIB3Ys SKCIIEPHMEHT, HA0NMIOACHHE, I3MEPEHHE, MOZICTHPOBAHNE, B TOM
9rciIe KOMIBIOTEPHOE, H ONICHIBATh CBOMCTBA HA3BAHHBIX TEll, BEIBIATH CXOJICTBA U
PAsINUMS: MEK]TY TUPAMUJION U IPU3MOI; MEXLy LIMIMHPOM, KOHYCOM U IapoM;
9.3. | Ilpumeps! pa3BEpToK 1 Pacnio3HaBaTh pa3sBEPTKH Mapaieenuesa, Kyoa, IpH3Mbl, THPaMUbL, KOHyca, YerHslit onpoc; PoII
MHOT'OIPaHHHKOB, LIMJIMHJIPA U KOHYCA. LWINHAPA; KOHCTPYHPOBATh JaHHBIC TeNa U3 Pa3BEPTOK, CO3/aBaTh X MOZEIH;
9.4. | IlpakTnueckas pabora «Co3nanue 1 PacmosHaBaTh pa3BEPTKH MapauleNnenuiesia, Kyoa, IPH3Mbl, TUPaMUJbl, KOHYca, IpaxTuyeckas padora; PoII
MO/Ie/ICi MPOCTPAHCTBEHHBIX (GUTYPY. IWIMH/PA; KOHCTPYHUPOBATh JAHHBIE TeIa U3 Pa3BEPTOK, CO3/1aBaTh HX MOJIEIH;
Co3aBaTh MOZENIM MPOCTPAHCTBEHHBIX (GUryp (13 OyMaru, IPOBOIOKH, IIACTHINHA U
ap.);
9.5. | HonsTie 00BEMA; € IMHIIIBE 2 V3MepsaTh Ha MOZEISIX: JUIHEI pEOep MHOTOTPAHHHIKOB, JHAMETp II1apa; YcrHslit onpoc; PoII
n3MepeHus 00bEMa.
9.6. | O6BEM PSIMOYTOIHLHOTO 2 BriBoauTs (hopMyity 00BbEMa IPSIMOYTOIBHOTO HapaJUIe/eIHIIe a; VYerHblit onpoc; POII
napauienenumesa, Kyoa, Gpopmyiis BrrancaaTs mo ¢popMynam: 006EM IPSIMOYTOIBHOTO MapalIeNlenniesa, Kyoa;
00béMma HCIOJIB30BaTh €AMHUIBI U3MEPEHHS 00bEMA; BEIYUCIIATH 00BEMBI Tell, COCTABICHHBIX
13 KyOOB, TapaJlIe/eNHIeIOB; PeaTh 3a1a41 C PEalbHBIMU JAHHBIMH;
Hroro no paszeny: 9
Paspen 10. [ToBTopenue, 00001meHne, cHCTeMaTH3ALM
10.1. | IloBTOpEHNE OCHOBHBIX HOHATHIT 1 20 BBIUHCIATE 3HAUYCHHS BHIPAKCHHUI, CONCPIKALINX HATYPAIbHBIC, LIENbIC, KonrponsHas pabora; PoII
METOZIOB KypcoB 5 U 6 TIOJIOKUTEIbHBIE U OTPHLIATENIBHBIC YHCIa, OOBIKHOBEHHBIC H JICCTHYHBIC APOOH, Hrorosas.;
KJIACCOB 000OIICHNE, CHCTEMATU3aLHsA BBITIOJHATE IIPE0OPa30BaHUs YHCEI H BEIPaXKESHHUH;
3HaHUI BbI6upath criocod cpaBHEHUs 4HCEN, BBIYHCICHNH, IPUMEHSTH CBOMCTBA
apudMeTHUECKUX JEHCTBHIA IS pallHOHATN3AIlMH BBIYMCIICHUH;
Pemats 3amaun U3 peanbHON KU3HH, IPUMEHITh MATEMATUICCKUE 3HAHUS UL PEIICHHS]
3a/1a4 U3 JIPYTUX MPEAMETOB;
Pemats 3agaun pa3sHBIMH CIIOCOOAMH, CPaBHUBATh, BHIOMPATH CLIOCOOBI PELICHHS
3a/1auu;
OcCyIecTBIAT CAMOKOHTPOJIb BEIIOMHAEMBIX JEHCTBUI H CAMOIIPOBEPKY pe3yIbTaTa
BBIYHCIICHHIA;
Hroro no pasgeny: 20
OBUIEE KOJIMYECTBO YACOB I10 170
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NPaKTHYeCKHe
padoThI

JlaTa
U3y4YeHH s

Bunabl, gopmbi
KOHTPOJIs

CrnosxeHue v BBIYUTAHHE
HaTypAJIbHBIX YHCEI

YeTHBIN 01poc;

CrnoskeHue 1 BIYMTAHHE
HaTypa.HBHBIX YUCCII.
OueHka 1 MpUKUIKa
pe3ynbTaTa

YcTHbI onpoc;

Pemenne TekcTOBBIX 3a7a4,
coJiepKaIlIX CJI0KCHHUE U
BBIYMTaHUE HATypaIbHBIX
YHcen

YcTHbIi onpoc;

UucnoBbie 1 OYKBEHHBIE
BBIPAXKEHHUSL.
Hcnonp3oBanue npu
BBIYUCIICHUAX
NEPEMECTUTCIILHOTO U
COYETaTEIbHOTO CBOMCTBA
CIIOKEHHUS

YeTHBIN 01poc;

ITopsinok nelicTBuil B
YHCIIOBBIX BBIPAKEHHSX CO
cKkoOKaMu

VYcTHbI onpoc;

OxpyriieHre HaTypaJlbHbIX
qucen

YeTHBIN 01poc;

YMHOKEHUE HaTypalbHbIX
yucen. CBoiicTBa
yMHOXeHus. O1ieHKa u
MPUKHJIKA pe3yabTaTa

VYcTHbI onpoc;

YMHOXEHUE HAaTypaIbHbIX
MHOT'O3HAYHBIX YHCEN.

Pemrenue TeEKCTOBBIX 3a1a4

YcTHbIi onpoc;

Jlenenue HaTypagbHbBIX
yucen. OLieHKa U TPUKUIKA

YeTHBIN 01poc;

10.

Jlenenne HaTypaJbHBIX
qucen. Pemenne TekcToBbIX
3aja4

YcTHbIi onpoc;




11.

Crenens ¢ HaTypajIbHBIM
[I0Ka3aTesaeM. 3alkch Yucia
B BUJIE CYMMBI pa3psIHBIX
cinaraeMbix (crernensb 10)

YeTHBIN 01poc;

12.

[Topsimok neiicTBuUid B
YHUCJIOBBIX BBIPAKEHUSX CO
CKOOKaMHM M COZEpPIKaITuX
CTEICHHU

YcTHBI onpoc;

13.

Penrenue TeKCTOBBIX 3a1a4
Ha JBUKECHUEC

YeTHBIN 01poc;

14.

Pemenue TEKCTOBBIX 3a/1a4
Ha OBYDKEHUE

YeTHBIN 01poc;

15.

Pemenue TeKCTOBBIX 3a/1a4,
COJIEpIKAILNX 3aBUCUMOCTH,
CBSI3BIBAOIINE BEIUYMHEI:
MPOU3BOAUTEIBLHOCTD,
BpeMs, 00beM pabOTHI

YcTHbIi onpoc;

16.

Pemenne TekcTOBBIX 3a7a4,
coJiepKaIInX 3aBUCUMOCTH,
CBSI3BIBAIOIIHME BEJINYMHBI:
IIeHa, KOJIMYECTBO,
CTOUMOCTE. EMHUIEI
CTOMMOCTH.

YeTHBIN 01poc;

17.

Pemmenue 3agau c
MPaKTUYECKUM
co/iepKaHUuEM

YcTHbIi onpoc;

18.

Jenurenu u KpaTHbIE
YHpClia; HanOOJIbIIUNA
O0IIMiT ACTUTENb U
HaMMEHBbIIIee 00IIIee
KpaTHOE

YeTHBIN 01poc;

19.

HauOoupmmii oommin
IEJINTENb U HAaUMEHbIIIEe
o01iee KpaTHOE

YcTHbIi onpoc;

20.

JlenuMocTh CyMMBI 1
MIPOU3BEICHUS

YeTHBIN 01poc;

21.

JlenuMocTb CyMMBI U
IIPOU3BENEHUS

YcTHbIi onpoc;

22.

Penrenue TeKCTOBBIX 3a1a4
Ha JEJIMMOCTD YHUCEl

YeTHBIN 01poc;




23.

Pemmenue 3agau c
MPaKTUYECKUM
COZIEpIKAHUEM

YcTHbIi onpoc;

24.

Pemrenue 3agay ¢
MIPUMEHECHUEM MPU3HAKOB
IEITUMOCTH

YeTHBIN 01poc;

25.

Pemenue 3agau c
NIPUMEHEHHEM IIPU3HAKOB
ACIINMOCTHU

YcTHbIi onpoc;

26.

Pemmenue jornueckux
3a/1a4

VYcTHBI onpoc;

27.

[Ipusnaku nenuMocTtu Ha 4,
Ha 6

YeTHBIN 01poc;

28.

Pemenue 3amau c
NIPUMEHEHHEM IIPU3HAKOB
ACIINMOCTHU

YcTHbIi onpoc;

29.

Pemenne TekcTOBBIX 3a7a4,
coJiep KalIuX JEICHHE C
OCTaTKOM

YeTHBIN 01poc;

30.

KonrtponsHas pabora;
Nel. HatypanbHble
yucna. JlenumMocTs.

KoHnTponbHas
pabora;

31.

[IpsimMbie HA TIIIOCKOCTH.
B3anmuoe pacnonoxkenue
MPSIMBIX Ha MJIOCKOCTH

YeTHBIN 01poc;

32.

IlepnenqukynspHsie
npsmsele.lloctpoenue
MIEPIECH UK YIS PHBIX
IIPSIMBIX HA HEJTMHOBAHHOU
Y KJIeT4aTou Oymare

YeTHBIN o1poc;

33.

Paccrosinue mexny nBymst
TOYKAMH, OT TOUKH [0
MPAMOW; JJIMHA MapIIpyTa
Ha KBaJIpaTHOM CETKE

YcTHBI onpoc;

34.

[TapaienbHble psMbIe

YeTHBIN 01poc;

35.

[TocTpoenue napaieaTbHBIX
MPSIMBIX Ha HEJTMHOBAHHOM
Y KJIeT4aTou Oymare

YeTHBIN 01poc;




36.

[Tpumepsl B3aUMHOTO
pacmooKeHus MPSIMbIX B
MIPOCTPAHCTBE

YeTHBIN 01poc;

37.

O6o0011eHrne 1 KOHTPOJIb IO
teMe “lIpsmble Ha
mIockocTu".

CaMocTosTenspHast
paborta.;

38.

OOBIKHOBEHHAS IPOOB.
JlecsitnuHast ApoOb.
[IpencraBnenue necATUIHOM
Ipobu B BHUJIE
OOBIKHOBEHHOM J1po0H 1
BO3MOKHOCTD
MIPEICTaBICHUS
OOBIKHOBEHHOM J1poOH B
BUJIE IECITUIHOMN

VYcTHbIi onpoc;

39.

JlecsaTuuHbIe APOOH U
METpHUYECKasi CCTeMa Mep

YcTHbIi onpoc;

40.

Pemenue 3amay Ha
HaxO0KJIEHUE YacTH OT
LIEJIOTO M LEJ0T0 MO €0
YacTu

YeTHBIN 01poc;

41.

N3obpaxenune
OOBIKHOBEHHBIX U
JECATUYHBIX Apo0ei Ha
YUCJIOBOU IIPSIMOM

VYcTHbI onpoc;

42.

OcHOBHOE CBOWCTBO Jpodu

YeTHBIN 0o1poc;

43.

CpaBHeHUE OOBIKHOBEHHBIX
npobeii ¢ OTMHAKOBBIMH U
pa3HBIMHU 3HAMEHATEISIMHU

YeTHBIN 0o1poc;

44,

CpaBHEHHE IECATUUHBIX
npobeit

VYcTHbI onpoc;

45.

CpaBHeHHE OOBIKHOBEHHBIX
U IECATUYHBIX Apo0eit

YeTHBIN 01poc;

46.

Ci1o)eHre U BLIYUTAHUE
OOBIKHOBEHHBIX U
JECSITHYHBIX Apo0eii

YcTHbIi onpoc;

47.

Cl1oKeHHE U BEIYUTAHUE
OOBLIKHOBEHHBIX U
JECATUYHBIX APOOEH.
OreHka ¥ IpUKUAKa
pe3yibraTta

YeTHBIN o1poc;




48.

Ci10’keHHE ¥ BBIYUTAHNE
OOBLIKHOBEHHBIX U
JECATUYHBIX APOOEH.
OueHka 1 NpUKUIKa
pe3ysbTara

YeTHBIN 01poc;

49.

VYMHOXXEHHUE U IeJIeHIE
OOBIKHOBEHHBIX U
JECATUYHBIX TpoOei

YeTHBIN 01poc;

50.

VYMHOXEHHUE U IeJIeHUE
OOBLIKHOBEHHBIX U
JECATUYHBIX TPOOEH.
OreHka ¥ IpUKUAKa

YcTHBI onpoc;

51.

UucioBble BBIPAKEHNUS,
coJiepKaliue
OOBLIKHOBEHHEIE U
JECATUYHBIC TPOOH

YeTHBIN 01poc;

52.

OTHOLIIEHHE ABYX YUCEN

YcTHbIi onpoc;

53.

Jenenune B JaHHOM
OTHOIIIEHUH.

YeTHBIN o1poc;

54.

Pemenue 3amay Ha neneHne
B JaHHOM OTHOIIIEHUU

YcTHbIi onpoc;

55.

OTHOIIEHUE BETUYNH.
Macirrad

YeTHBIN 01poc;

56.

IIponopuus. IIpumenenue
IIPONOPLUI IIPU PELIECHUN
3a1a4

YeTHBIN 01poc;

57.

[TonsiTue nponeHTa.
[IpencraBnenue nmponeHTa
JECATUIHOUN TPOOBIO

VYcTHbI onpoc;

58.

[lonsTHE mpoLIEHTA.
[Ipencrasnenue npoueHTa
JECSITHYHOMN IPOOKIO

YeTHBIN 01poc;

59.

Bripaxkenue 1pobu B
HPOLICHTaX

YcTHBI onpoc;

60.

Bripakenue npoou B
MPOLIEHTaX

YeTHBIN o1poc;

61.

Beruncnenue nporeHTa ot
BEJIMYHHBI

YcTHbIi onpoc;




62.

Brruucienne npoieHTta ot
BEJINYUHBI

YeTHBIN 01poc;

63. | BelunciieHue BEJIMYMHBI 10 VYcTHbI onpoc;
€€ IIPOLEHTY

64. | BerunciieHue BEJIMYMHBI 10 YcTHbI onpoc;
€€ IIPOLEHTY

65. | BelpakeHHE OTHOIICHHS VYcTHBI 01poc;
JIBYX BEJIMYUH B IPOLEHTAX

66. |Pemrenne TEKCTOBBIX 3a/ad, YcTHbIi onpoc;
cojiepKalux Apoowu,

OTHOIICHUS U TIPOIICHTHI

67. | Pemrenue npuKIaTHBIX H YcTHBI O1poc;
MPAKTUYECKHX 3a7ad,
cojiep Kalux Apoowu,

OTHOIIECHHUS, TIPONOPIIUH U
MIPOLICHTHI

68. | KonrponbHas pabora Ne2. KoHnTponbHas
Hpobu pabora;

69. |IIpakruyeckas pabora [TpakTnyeckas
«OTHOILIEHUE JJTUHBI pabora;
OKPY>KHOCTH K €€
IUamMeTpy»

70. | Cummetpusi. OceBast VYcTHBIi O1poc;
CUMMETpHS

71. | IloctpoeHue YcTHBIN 0o1poc;
CUMMETPUYHBIX (QUTYP

72. | Cummetpus. LlenTpanbHas YcTHBIi 01poc;
CUMMETPHS

73. | Ilocrpoenue YcTHBIN 0o1poc;
CUMMETPUYHBIX (QUTYP

74. [TpakTrueckas [IpakTnueckas

pabdora«OceBas pabora;
CUMMETPUSY.

75. | O600menre 1 KOHTPOJIb TT0 CaMocTosTenbpHas
teme "Cummerpus’”’ pabora.;

76. | bykBeHHBIE BBIpAXKEHHUS, YcTHBII onpoc;

OyKBEHHBIC paBEHCTBA




77.

3Ha4yeHne OyKBEHHOTO
BbIpakeHUs1. CocTaBIeHUE
OYyKBEHHBIX BBIPaXXEHUH 110
YCIIOBHIO 3a]lauu

YeTHBIN 01poc;

78.

VYpasuenue. Kopenb
YpaBHEHHUS

YcTHBI onpoc;

79.

Haxoxnenne kopHs
YpaBHEHUSA KaK
HEU3BECTHOIO KOMIIOHEHTA
JeficTBUS

YeTHBIN 01poc;

80.

®opmyna. Dopmyna nyTH.
®opmyiia CTOUMOCTH.
Brrancnenue no ¢popmyie.
Pemenue 3agau

YeTHBIN 01poc;

81.

@opMyIIbl IEPUMETPA U
IUIOLIA/IA IPSIMOYTOJIbHUKA,
KBajpara, oobema
napajiesienumnena u Kyoa.
Beruucnenue no
dhopmyne.Pemenue 3amau

YcTHBI onpoc;

82.

MHOroyroiabHUKH.
IIepumerp
MHOI'OYTOJIbHUKA

YeTHBIN 01poc;

83.

[TepumeTp 1 muomanb
¢urypsl. [pubnmxénnoe
HW3MEpPEHHE TUIOLIAIN

YcTHBI onpoc;

84.

YeThIpEXYroIbHUKHY.
N3o6paxkenue uryp Ha
HEJIMHOBAaHHOU U
KJIeT4aToi Oymare

VYcTHbI onpoc;

85.

IIpsAMOYTOIBHUK.
KBanpar.Mcnonb3oBanue
CBONCTB

CTOPOH, YIJIOB, THarOHAJIEH

YeTHBIN 0o1poc;




86.

Pemrenue 3agaq Ha
HaXO0XKIEHUE IIOIIAaN
MPSIMOYTOJIbHUKA,
KBajgpara, puryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB U
KBaJpaToB

YeTHBIN 01poc;

87.

Bunge! yrios. U3mepenue
YTJIOB C MTOMOUIBIO
TPAHCIIOPTHPA, B TOM
YHUCJIC, B MHOI'OYT'OJIbHUKAX

VYcTHbIi onpoc;

88.

Bunge! yrios. U3mepenue
YTJIOB C MTOMOUIBIO
TPaHCIOPTHPA, B TOM
YHUCJIC, B MHOI'OYT'OJIbHUKAX

YcTHbI onpoc;

&9.

CpaBHeHHE YTIIOB.
CpaBHeHHME YTII0B
MHOTOYT'OJIbHUKA

YeTHBIN 01poc;

90.

ITocTpoeHue yrios ¢
IIOMOUIBIO TPAHCIIOPTUPA

YcTHbIi onpoc;

91.

Tpeyronbauk. Buabl
TPEYrOJIbHUKOB.
CpaBHeHue yrioB
TPEYroJIbHUKA

YeTHBIN 01poc;

92.

Tpeyronbauk. Buabl
TPEYrOJIbHUKOB.
CpaBHeHuME YTII0B
TpEyroJbHUKA

YcTHbIi onpoc;

93.

Pemenue 3aau Ha
HaxO0JICHUE YTIIOB U
nepuMeTpa TpeyrojabHUKa

YeTHBIN 01poc;

94.

[TpakTrueckas pabota
«Inomanp kpyra»

[IpakTnueckas
pabora;

95.

O060011eHre 1 KOHTPOJIb IO
TeMe «Purypsl Ha
IIJIOCKOCTU»

CamMocTosTeabHas
pabora.;

96.

Llensie uncna

YcTHbIi onpoc;




97.

N3o0pakeHue 1enpIx anucesn
TOYKAMH Ha YHCIIOBOH
NpAMOi1

YeTHBIN 01poc;

98.

N300paxkeHne HETbIX YHUCeT
TOYKaMU Ha YUCIOBOM
IpsAIMOI

VYcTHbI onpoc;

99.

[IpoTrBOMOJIOKHBIE YKCHTA

YeTHBIN 01poc;

100.

100. Monaynb uncia

YcTHbIi onpoc;

101.

101. Monynp uncna.
['eomMeTpUYECKUI CMBICTT
MOJTYJISI

YeTHBIN 01poc;

102.

IIpuMeps! HCnIOaB30BaHKS B
OKpPY’KaIoIlleM MUPE
MOJIO)KUTEIIBHBIX U
OTPULIATEIIBHBIX YUCET

YeTHBIN 01poc;

103.

103. CpaBHEeHME ynCEn

VYcTHbI onpoc;

104.

104. CpaBHeHue uncen.
WNutepnperanus
pEeaJIbHBIX JaHHBIX,
COJIEpIKaIIMX LENIbIE
qucia

YeTHBIN 01poc;

105.

KontponbHas padota
IMonoxurtensHBIE U
OTpHUIIATEIIbHBIC YHCIIa

KonTponbnas
pabora;

106.

106. Cnoskenne 9mced ¢
IIOMOIIIBIO YHCIIOBOU
NpAMOi

YeTHBIN 01poc;

107.

107. CnosxeHnue 4ucel ¢
HOMOIILIO YHUCIIOBOH
NpAMOi

VYcTHbIi onpoc;

108.

CrnosxeHue oTpULATEIbHBIX
qrcen

YcTHbIi onpoc;

109.

Crnoxenue OTPpULATCIIBHBIX
YHUCCJI

YeTHBIN 01poc;

110.

110. Cnoxenue
YUCEN C Pa3HBIMU
BHAKAMU

YcTHbIi onpoc;




111.

111. YucnoBsle BbIpaXeHHUs,
COZIEpIKALLNE IEVCTBUS
CIIOKEHMSI
MOJIOKUTEIBHBIX U
OTPULIATENIBHBIX

YeTHBIN 01poc;

112.

112. Yucnossle BbIpaXeHMUs,

COZIEpIKALLNE IEVCTBUS

CIIOKCHUA
IIOJIOKHUTCIBHBIX U
OTpULATCIIBHBIX

YeTHBIN 01poc;

113.

Brauranue
OTPULATETBHBIX

TN CCJI

YcTHbIi onpoc;

114.

Brerauranue
MMOJI0KUTEIBHBIX U
OTPULATEIBHBIX
qucen

YcTHbI onpoc;

115.

115. Cnoxxenue u
BBIYMTAHHUE
MMOJI0KUTEIBHBIX U
OTpHUIATEIILHBIX
yucen

YcTHbIi onpoc;

116.

KonTtponbHast pabota Ne4.
CrnokeHue U BEIYUTaHHUE
MOJIOKUTEIBHBIX U
OTPHUIATEIbHBIX

KoHnTponbHas
pabora;

117.

YMHOXEHUE
MMOJI0KUTEIBHBIX U
OTPULATEIBHBIX
qucen

VYcTHbI onpoc;

118.

YMHOXEHUE
HOJIOKUTENHLHBIX U
OTPULATEIbHBIX YUCET

VYcTHbIi onpoc;

119.

IIGJ'IGHI/IG ITOJIOKHUTCIIBHBIX
" OTPHULIATCIbHBIX YHUCEII

YeTHBIN o1poc;

120.

IIGJ'IGHI/IG ITOJIOKHUTCIIBHBIX
" OTPpHUIATCIBbHBIX YHUCCII

YcTHbIi onpoc;




121.

121. Apudpmernueckue
JEUCTBHUS C
HOJIOKUTEIBHBIMU U
OTPULIATEIbHBIMU
qUCIaMU

YeTHBIN 01poc;

122.

122. Apupmernueckue
JEUCTBHUS C
MOJIOKUTEIBHBIMH U
OTPULIATEIbHBIMU
qUCIaMU

YeTHBIN 01poc;

123.

123. Apudpmernueckue
JEUCTBHUS C
MOJIOKUTETBHBIMH U
OTPHILIATEIbHBIMU
qHUCIaMU

YeTHBIN 01poc;

124

Kontponbnas padota
Ne5. YMHOxkeHHE 1
JeJIeHNe
MOJIOKUTEBHBIX U
OTPHULATENbHBIX YHCET

KonTponbnas
pabora;

125.

125. ParimoHansHbBIE YnciIa

YeTHBIN 01poc;

126.

126. CBoiicTBa OeiCTBUHA C
paMOHATHHBIMU YHCIAMH

VYcTHbI onpoc;

127.

CoBMecCTHEIE IEHUCTBUS C
paloHaIbHBIMU
yuciiaMu. Pemnrenne
TEKCTOBBIX 3aJ1a4

YcTHbIi onpoc;

128.

CoOBMeECTHEBIE NEHCTBHUA C
palMOHAIBHBIMU YUCIIAMU.
Pertenuie TeKCTOBBIX 3a0a4

YeTHBIN 01poc;

129.

YucnoBbie 1 OyKBEHHBIC
BBIPQ)KEHUS, COJIEPIKAIINE
MIOJIOKHUTEITHHBIE U
OTPHIIATEIEHBIC YHCITA

YcTHbIi onpoc;

130.

UYucrnoBble U OyKBEHHBIE
BBIPa)KEHUSI, COJIEpKAIIUE
MOJIOKHUTEIIbHBIC U
OTpHILIATENIbHBIC YHCIIA

YeTHBIN 01poc;




131.

131. Pemmrenre TeKCTOBBIX
3a/1a4, CoJieprKaline
3aBUCHUMOCTH,
CBSI3LIBAIOIIIHIE
BEJIMYUHBI: CKOPOCTb,
BpeMs,
paccrosgHue. EquHuiibl
U3MEPECHUS
paccTosiHus,
BPEMEHH, CKOPOCTH.
CBsi3b MEXIY
eIMHUIIAMU
W3MEPEHHUS KaKI0U
BEJIMYUHBI

YeTHBIN 01poc;

132.

132. Pemrenre TeKCTOBBIX
3a7a4, coaepKalme
3aBUCHUMOCTH,
CBSI3BIBAOIIME
BEJIMYMHBI: 1I€HA,
KOJIMYECTBO,
CTOUMOCTH. EqUHUIEI
W3MEpPEHHUS: MaCChI,
crouMocTth. CBS3b

YeTHBIN o1poc;

133.

Pemrenne TeKCcTOBBIX 3a7a4,
cojiepaIire 3aBUCUMOCTH,
CBA3BIBAKOIIIMEC BCIIMYNHEBIL.
MIPOU3BOUTEIHHOCTD,
BpeMsi, 00beM paboThI

YcTHbIi onpoc;

134.

Perienue TekCTOBBIX 3a1ad
Ha MIPOLICHTBHI,
OTHOILIEHHUSI, TPOTIOPIIUU

VYcTHbIi onpoc;

135.

KonrtponsHas pabora;

Ne6. Apudmernueckue
JeWCTBUS C pallMOHAILHBIMHY|
YHCITaMH

KonTponbnas
pabora;

136.

KoopannaTtHast miaockocTb.
Koopaunatst

YeTHBIN o1poc;

137.

IIpssMmoyronbHas cucrema
KOOpJMHAT Ha
IUIOCKOCTH

YcTHbIi onpoc;




138.

138. KoopauHatel TOUKH
B MPSIMOYTOJIbHOM
cucTemMe
KOOp/IMHAT,
abcrucca u
opauHaTa

YeTHBIN 01poc;

139.

139. [loctpoenue
TOYEK U (PUTYPBI
10 33JJaHHBIM
KOOp/IMHATaM

YeTHBIN 01poc;

140.

CronbuaTble aHAarpaMMBlL.
UteHue U mocTpoeHue
CTOJIOUATHIX AUArpaMM

YcTHbIi onpoc;

141.

141. Kpyroseie
JUarpaMMmBl.
YreHue u

YeTHBIN 01poc;

142.

142. [IpaMOyTroJIbHBII
napajuieNienunesn.
Ky6. N300paxenue
MPSIMOYTOJIBHOTO
rapajuiesenumesna, kyoa
Ha KJIeT4yaToi Oymare.
[IpuMepsl pa3BEPTOK

YeTHBIN 0o1poc;

143.

143. [Ipusma. Mogaens u
MPOEKIIMOHHHBIN
YEPTEK MPU3MBL.
N3obpaxenune
MPU3MBI Ha
KJIeT4aToi Oymare.
IIpumepsl

YeTHBIN 01poc;

144.

144. [Tupamuga. Monenb
U TMPOEKIIMOHHHBIN
YepTeK.
N3obpakenue
MUpaMUJIbI HA
KJIET4aTO# Oymare.
ITpumepsl
pa3BEPTOK

YcTHBI onpoc;




145.

Konyc. Hunmuuap. Monenb
Y IPOEKIITMOHHHBIN
YepTEK KOHYCa,
uuuaapa. [ lpumepsr

YeTHBIN 01poc;

146. | Ilap u chepa. Mojgens u VYcTHbIl onpoc;
MPOEKIIMOHHHBIN
yepTex
147.{147. O6BéMm. YcTHBIN orpoc;
1290505050005

M3MEpeHus: 00BEMa

148. | Pemrenwne 3a1a4, CBI3aHHBIX VYcTHBI 01poc;
C U3MepeHneM oobeMa
149. {149. Tlpaktrueckas pabora [IpakTnueckas
«Co3snanue mozaenei pabora;
MPOCTPAHCTBEHHBIX
buryp»
150. | O60061IEeHE U KOHTPOJIb IO CamocrosTenpHas
temaM «lIpencraBnenue pabora.;

TaHHBIX» U «DUTYPHI B
MIPOCTPAHCTBE

151.

[ToBTOpenue. JlenumocTs
qucen

VYcTHbIi onpoc;

152.

[ToBTOpenue. Bee neiictBus
C OOBIKHOBEHHBIMU
TpOoOsSMH

YeTHBIN 01poc;

153.

[ToBTOpenue. Bee neiictBust
C OOBIKHOBEHHBIMU
IpoOsaMu

YcTHbIi onpoc;

154.

154. [ToBTOopenue. Pemenne
TEKCTOBBIX 3a]1a4
apudmeTnuecKuM
crocobom.
CocraBnenue
OYKBEHHBIX
BBIPAXKEHUI 110
YCIIOBUIO 3a/1a4M

YeTHBIN 01poc;

155.

IToBTOpenne. OCHOBHBIE
3a1auu Ha Jpodu

YcTHbIi onpoc;




156.

156. [loBTOpEHME.
Pemenue TeKCTOBBIX
3a/1a4 Ha TIPOLICHTHI,

YeTHBIN 01poc;

OTHOILIEHUS,
MIPOTIOPITMOHATBHOCTb.
157. | TloBropenue. Bee netictBus YcTHbIi onpoc;
C ICCSITUYHBIMU IPOOSIMHU
158. | IToBTOpenue. Bee neiicTBus VYcTHBI 01poc;

C ACCATUYHBIMU I[pOG}IMI/I

159.

[ToBTOpEHME.
[IpeobpazoBanme
BBIPAYKEHHUI1, COJIEpKAIUX
BCE JICUCTBUA

YcTHbIi onpoc;

160.

[ToBTOpenue. JleiicTBus ¢
pallnOHaJIbHBIMU YUCJIaMHA

YeTHBIN 01poc;

161.

IToBTOopenue. [enctBus ¢
palOHaIbHBIMU YHCIAMU

YcTHbIi onpoc;

162.

162. [ToBTOpEHuE.
Pemenue 3amgad ¢
MPaKTUYECKUM
coJiepKaHUuEM

VYcTHbI onpoc;

163.

163. [ToBTOpEHUE.
Pemrenue 3agau ¢
MPaAKTHYECKUM
coJiepKaHuEM

YeTHBIN 01poc;

164.

ITosropenue.lIpsamoyronpHa
s cUCTEMa KOOPJIMHAT.
Koopaunats! Ha miockocTu

YeTHBIN 01poc;

165.

[ToBTopenue.lIpeacraBnenn
€ JaHHBIX B BUJE TaOIHIl U
Iyarpamm.

YcTHbIi onpoc;

166.

166. IloBTOpeHue.
Pemenue
TEKCTOBBIX 3a7a4
Ha BCe JeiCTBUSA

YcTHbIi onpoc;

167.

167. [loBTOpEHHE.
Penrenuie TeEKCTOBBIX
3a7a4

YeTHBIN o1poc;




168. | IToBropenne. O606menne | 1 Kontponbras
1 KOHTPOJIb 32 KypcC pabora;
MaTeMaTHKH 6 Kiracca Hrorosas.;

169. | [ToBTopenue. O6o0menune | 1 YcTHbI# onpoc;

¥ KOHTPOJIb 32 KypC
MaTeMaTHKH 6 Kjacca

170. | IToBropenue. O606menue | 1 YcTHBIN orpoc;
Y KOHTPOJIb 32 KypC
MaTeMaTHKH 6 KJjiacca

OBHIEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA
Hopodees I'.B., Hapeirun U.®., CyBoposa C.b. u apyrue, Maremarnka, AKIIMOHEPHOE OOIIECTBO
"U3parensctBo "[IpocBenienue";

BBenure cBoil BapuaHT:

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
YMK Jopodees I'.B., lllapeirun U.®., CyBoposa C.b. u npyrue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
POII.

MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE
OBOPYJAOBAHME JUIA ITPOBEAEHUS JIABOPATOPHBIX U ITPAKTUYECKHUX PABOT
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