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Beinucka uz OOII 000

3.1.4.1. Pabouas nporpamma y4deOHOro Kypca «MartemaTtnka (0a30Bblii YpOBeHb) JIsl
oOyyaromuxcs 5-6 kiaccon

Ha u3ydenue yuebHoro kypca «Matemaruka» orBoautcsi 340 yacos: B 5 kiacce - 170
yacoB (5 yacoB B Hezieno), B 6 kiacce - 170 yacoB (5 4acoB B HEACIIO).

Conep:xkanue o0yueHust

S kiace

HartypaJbHble 4yHuCiIa U HYJIb

Harypanbsaoe uucno. Psn Harypansubix yncen. Yucno 0. M3o00paxkeHne HaTypaibHBIX
Yucesl TOYKaMHU Ha KOOPJAMHATHOU (YMCIIOBOM ) TPSIMOM.

[To3unmoHHas cucrema cuuciaeHus. PUMckas Hymepanus Kak INpUMep HENO3ULIMOHHOM
CUCTEMBI CUHCIeHUs. [lecaTuuHas cucTemMa CUUCIICHUS.

CpaBHeHHE HaTypalbHbIX YHCEJ, CPABHEHHE HATypaJlbHbIX uucen ¢ HyneMm. CrocoObl
cpaBHeHHs. OKpyTJIeHHE HaTypaJIbHbIX YUCEIL.

CrnoxeHue HaTypaJbHBIX 4YHCEJI, CBOMCTBO HYJS IPU CIIOKEHHUU. BplunTaHue kak
JeiicTBue, 0OpaTHOE CIOXKEHUI0. Y MHO)KEHUE HaTypallbHBIX YUCEJI, CBOMCTBA HYJISI U €AMHULIBI
Ipu YMHOXXeHUU. JleneHue kak JeicTBUE, 0OpaTHOE yMHOXKeHUI0. KOMIOHEHTHI NeHCTBUIA,
cBs3b Mex1y HuMmH. [IpoBepka pesynbrara apudmerndeckoro neiictus. IlepemecturensHoe u
COUeTaTeJbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS M YMHOXKEHUS, PacIpeleIUTEeIbHOE CBONCTBO
(3aKOH) YMHOXKEHHUSI.

Wcnonp3oBanue OykB Juisi 0003HAUYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3alliCH CBOMCTB
apu(MeTHYECKUX AeHCTBUI.

Jlenutenu W KpaTHble 4ucia, pasjokeHue Ha MHokuTenu. [IpocTele M cocTaBHBIE
yucina. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKOM.

Crenenb ¢ HaTypaJbHBIM IOKa3aTeleM. 3alKch 4YHCiIa B BHUAE CYMMBI DPa3psIHBIX
CJIaracMsIX.

UucnoBoe BelpakeHUE. BpluncieHne 3HAYEHWN YHCIOBBIX BBIPAKEHHUM, IOPSIOK
BBINIOJHEHUS  AeiicTBui. lcmosnp3oBaHMe IIpM  BBIUMCICHMSX IEPEMECTUTEIBHOTO U
COYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpeleUTeIbHOT0 CBONCTBA
YMHOXEHHUS.

JApoou

[IpencraBnenne o ApoOM Kak croco0e 3amucu 4YacTh BelMUYMHBI. OOBIKHOBEHHBIE
npo6u. [IpaBunbHble U HellpaBWiIbHbBIE 1poOu. CMelanHas ApoOb, MpeIcTaBIeHHEe CMEIIaHHON
JpoOu B BUJIE HEMIPABUILHON APOOH M BbIJENIECHHE LIEI0I YacTH YMCIia U3 HEMPAaBUIBHOM JIpoOH.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOU TIpsiMoii. OCHOBHOE CBOMCTBO JipodOu. CokpaieHue
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMmeHaTeln0. CpaBHeHHE JpoOeit.

CrnosxeHue U BbIUMTaHUE IpoOei. YMHOXKEHUE U JiesnieHne Apo0ei, B3auMHO 0OpaTHBIE
npodu. HaxoxaeHue yacTu 1esIoro U 1eIoro Mo ero 4acTu.

Hecstnunast 3amuck apoOeit. [lpeacrtaBnenme AecaTUYHOM JapodW B BHIE
0OBIKHOBEHHOH. M300paxeHne AecATHUHbIX Apo0eil ToukaMu Ha 4ucaoBoi npsimoil. CpaBHeHHE
JECATUYHBIX TPOOEH.

Apudmernueckue JeHCTBUA C JECATUYHBIMH JApoOsMH. OKpyTieHHe AecCATHUHBIX
TIpOOeH.

Pelenue TekcTOBLIX 33124

Pemenne TekcTOBBIX 3aau apupMeTHUECKUM crocoOoM. PerieHne oruueckux 3aaad.
Pemenue 3amau nepe6OpoM BceX BO3MOXKHBIX BapHaHTOB. Vcrosib30BaHMe NpU peIIeHUH 3a1a4
TaOJIUI ¥ CXEM.

Pemenue 3amau, conepkaliux 3aBUCHUMOCTH, CBS3BIBAIOLME BEIMYUHBI: CKOPOCTD,
BpEeMsl, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb. EAMHMIIBI M3MepeHHs: Macchl, o0beMma,



LIEHbl, PACCTOSHUSA, BPEMEHH, CKOpocTH. CBfA3b MEXIy €IMHHULAMU W3MEPEHUS Kaxa0i
BEJINYUHBI.

Perienue OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue qaHHBIX B BUE TAOJIUI, CTOIOYATHIX JUArpaMM.

Haruasignasi reomerpust

Harnsnusie npencrasienus o ¢urypax Ha IUIOCKOCTH: TOUYKa, MpsAMas, OTPE30K, Jyd,
yroji, JIOMaHas, MHOIOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. lIpsmoi, ocTpelii, Tymou u
Pa3BEPHYTHIN YIJIBI.

JUlnHa OTpe3Ka, METpUYECKUE €OUHUIBl JUIMHBL JlIMHA JIOMaHOHM, NEpUMETP
MHOI'OyTOJIbHUKA. I3MepeHne u NoCTpOEHUE YIJIOB C IOMOIIbIO TPAHCIOPTHPA.

Harnsinaele  npeacraBieHus o  ¢urypax Ha  IJIOCKOCTH:  MHOTOYTOJIBHHK,
PSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE (QUTYP.

N3o6paxkenue ¢puryp, B ToM 4ucie Ha kierdatoi Oymare. [loctpoenue koHpurypanui
W3 4YacTedl MNpsMOH, OKPY)KHOCTH Ha HEJIMHOBAHHOW M KieTruaToil Oymare. Mcmonb3oBanue
CBOICTB CTOPOH U YIJIOB IIPSMOYIOJIbHUKA, KBaJIpaTa.

[1nomane npsAMOyroabHUKA 1 MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3 MIPAMOYTOJIbHUKOB,
B TOM uucIe GUryp, n300pakeHHBIX Ha KiaeTyaToi Oymare. EnuHUIBI ©3MepeHus MI0Ia Iu.

Harnsguele mnpeacTtaBieHuss O MPOCTPAHCTBEHHBIX (Urypax: MIpsSMOYTOJBHBIH
napajuienenunesn, Ky0, MHOTorpaHHukd. HM3o0pakeHue mNpocTEHIIMX MHOIOIPAaHHUKOB.
PasBeptku kyba u mnapamienenunena. Co3gaHue Mojeieil MHOTOIpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, TUIACTUJIMHA U APYTUX MATEPHAIIOB).

O6beM mpsIMOYTOJIBHOTO Tapajuieenunea, Kyoa. EnuHuier namMepeHus oobema.

6 xnacc

HarypajibHble ynciia

Apudmernueckue AEHCTBUS C MHOTO3HAUHBIMU HAaTypalbHbIMU 4HcIaMH. YHCIOBbIE
BBIPQXECHUS, MOPSAOK JIEHCTBUM, UCHOJIb30BaHUE CKOOOK. lcronb3oBaHMe MpU BBIYHUCICHUSIX
IIEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOMCTB CIOKEHUS U YMHOXKEHUS, PACIIPEAEIUTEIIBHOTO
cBoiicTBa yMHOeHUs. OKpyIjIeHUue HaTypajJbHbIX YHUCEN.

Jlenutenu M KpaTHbIE 4MCIa, HAaMOOJIBUIMKA OOLIMH NeuTeNh W HauMeHblee oOliee
KpaTHoe. J[eTMMocTh CyMMBI M Tpou3BeeHUs. [leieHne ¢ ocTaTKoM.

JApoon

OObIKHOBEHHAas IpoOb, OCHOBHOE CBOMCTBO JIpoOH, cokpalieHue apodei. CpaBHeHUE 1
ynopsounBaHue apodeil. Pemenue 3a1ay Ha HaXOXKAECHUWE YAaCTH OT LIEJOTr0 M IEJIOro Mo ero
yacTu. [IpoOHoe 4Ymciio kak pe3ynapTar neieHus. [IpencraBineHue necaTMUHONW IpoOu B BHJIE
OOBIKHOBEHHOM JpoOM ¥ BO3MOXKHOCTb IPEJICTaBICHUs OOBIKHOBEHHOH Jpobu B BHIE
JnecsaTHUHOM. JlecaTuuHble ApoOU U MeTpuuecKas cuctemMa mep. ApudmeTnueckue IeHCTBUS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMHU.

OtHomenue. [leneHue B JaHHOM OTHouleHMH. Macmral, nponopuus. [Ipumenenue
IIPONOPLUI MPU PELIEHUU 3a/1a4.

[lonsTe mnponeHta. BbluncieHue mnpoLeHTa OT BEJWYMHBI W BEIUYMHBI IO €€
IpPOLIEHTY. BbIpakeHne NPOLEHTOB NECATUYHBIMM IpoOsMu. PemieHue 3ajad Ha MPOLIEHTHI.
BolpaskeHue oTHOIIEHUS BEIMYMH B IPOLIEHTAX.

IToJst0kuTEIBHBIC U OTPHIIATEIbHBIC YHCIA

[TonoxkuTenpHble U OTpULIaTENbHBIE uucaa. Llenple wyumcna. Mopaynbs 4wucina,
reoMeTpuyuecKasi HMHTEpIpeTanus MoAyis uucia. M3o0paxkeHue uucen Ha KOOPIMHATHOU
npsiMoi.  YwucnoBble mnpomexyTku. CpaBHeHue uucen. Apudmernueckue JeHCTBUA C
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

[IpsimoyronbHas cucteMa KOOpAMHAT Ha MIIOCKOCTU. KOOpAMHATHI TOUKH HA MIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHBIE BBIpaKeHHU S

[Ipumenenne OyKB [ 3alMCH MaTEMaTUYECKUX BBIPAKEHUM W TpeioKEeHUH.
CaoiicTBa apupMeTnuyeckux AelcTBUid. BykBeHHBIE BBIpRXKEHHUS M YHCIIOBBIE IOJCTAHOBKH.
BykBeHHBIE paBEHCTBa, HAXOXKJIEHHE HEU3BECTHOrO KOMIMoOHeHTa. ®opMynsl, (HopMyIbl
nepuMeTpa U oA NpsIMOYroJibHUKA, KBajipaTa, 00beMa napasienenunena u Kyoa.

Pelnenue TekcTOBBIX 33124



Pemienue TekcTOBBIX 3a7au apuPMETHIECKUM CrocoOoM. PerieHne noruyeckux 3ajaad.
Pemenue 3anau nepe6opoM Bcex BO3MOXKHBIX BapUAHTOB.

Pemenue 3amau, coieprkammx 3aBUCHUMOCTH, CBSI3bIBAIOIIMX BEIUYMHBI: CKOPOCTD,
BpEeMs, pACCTOSHUE, L€HA, KOJIMYECTBO, CTOUMOCTb, INPOU3BOJUTENBHOCTh, BpEMs, O00bEM
pa®oThl. EnuHUIBI M3MEpEHMs: Macchl, CTOUMOCTH, PAaCCTOSIHMS, BPEMEHH, CKOpOCTH. CBs3b
MEXy €IMHUIIAMH U3MEPEHUs KaXK10W BEITUYUHBI.

Pemenue 3anmad, CBA3aHHBIX C OTHOILEHUEM, IPONOPLUOHAIBHOCTHIO BEJIWYMH,
IPOLIEHTAMU; pEeIlIeHEe OCHOBHBIX 3a]1a4 Ha IpOOU U MPOLIEHTHI.

OneHka M MPHUKHUIKA, OKpyTIeHHe pe3ynbrata. CocraBieHne OyKBEHHBIX BBIPAKCHHUN
0 YCJIOBHUIO 33/]auu.

[IpencraBnenne NaHHBIX C MOMOIIBIO Tabmui U guarpamMMm. Cron0uaTbie TUArpaMMBbI:
YTEHUE U TOCTpoeHHe. YTeHne KpyroBbIX TUarpaMM.

Haruasignasi reomerpust

Harnsnnele npencraBienus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMast, OTPE30K, Jyd,
yroJi, IOMaHasi, MHOIOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3auMHoe pacnosjoxkeHHe [BYX INPSAMBIX Ha IUIOCKOCTH, MapajuleibHbIE MpPSMBbIE,
NEPIEeHIUKYIIApHbIE MpsiMble. V3MepeHue paccTOsIHUM: MEXIy ABYMs TOYKaMH, OT TOYKH JI0
OpSMOM, JJIMHA MapIIpyTa Ha KBaJIPaTHOM ceTke.

W3mepenue v MOCTPOEHUE YIJIOB C MOMOIIbIO TPAaHCHOPTHPA. BuAbl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYrOJbHBIN, TYNOYrONbHbBIN, paBHOOEAPEHHBINH, PaBHOCTOPOHHUI.
UeTbIpexyrojbHUK, IPUMEPBI YETHIPEXYrOJbHUKOB. [IpsIMOYTroibHUK, KBaJpaT: UCIIOJIb30BAHUE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. M3o0pakeHne reoMmeTpuyeckux GUryp Ha HeJIMHOBAaHHOMN
OyMmare C HCIOJNb30BAaHUEM LMPKYIs, JUHEHKH, YrojbHUKa, TpaHcrnoptupa. Iloctpoenus Ha
KJeTyaToil Oymare.

[lepumerp wmHOrOyroipHuKa. IloHATHE mOmAM QUTYpHI, EIUHHUIBI HW3MEPEHHUS
wiomaau. [IpubnmxenHoe u3MepeHue Iulomagu (GUryp, B TOM 4HMClIe Ha KBaJApaTHOH CeETKe.
[TpubnmxeHHoe U3MEPEHNE AJIMHBI OKPYXHOCTH, TUIOIIAIU KpyTa.

CummeTpusi: IeHTpalbHas, OCeBasl U 3epKajibHasi CUMMETPUH.

[TocTpoeHne CUMMETPUYHBIX (PUTYD.

Harnsinaele mpencTtaBieHUs O MPOCTPAHCTBEHHBIX (UIypax: Mapajulenenuiesn, Kyo,
npusMa, nupaMuaa, KOHyc, HWIMHIP, map U chepa. M3o00paxkeHrne mpocTpaHCTBEHHBIX (uryp.
[Ipumepel  pa3BepTOK MHOTOTPAaHHMKOB, LWIWHApa M KoHyca. Co3naHue Mojenen
MPOCTPAHCTBEHHBIX (UTyp (M3 Oymaru, MpOBOJIOKH, MJIACTHIIMHA U IPYTHUX MaTEpUaJIOB).

[lonatue oObema, enuHUIBI U3MepeHuss ob0bema. OOBEM MPAMOYTOJIBHOTO
napajuiesenumnesaa, Kyoa.

Ilnanupyemble  pe3yJbTaTbl  OCBOEHHSI NPOrpaMMbl  y4e0HOro  Kypca
«MaremaTuka»

JIM4HOCTHBIE Pe3yJIbTATHI

JINYHOCTHBIE PE3yNBTaThl OCBOCHHSI NPOrpaMMbI y4eOHOro Kypca «MaTtemaTtukay
XapaKTepPU3YIOTCS:

1)maTpuornyecKkoe BOCIUTAHME:

- TPOSBICHHEM HHTEpeca K NIPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTE€MaTHKW,
IICHHOCTHBIM OTHOLICHHEM K JIOCTIKEHHSM POCCHHCKMX MAaTeMaTHKOB M POCCHICKOM
MaTeMaTHIeCKOH IIKOJIBI, K UCITOJIB30BAHUIO 3TUX }IOCTI/I)KCHI/Iﬁ B IPYrux HayKax U MPUKIAIHBbIX
chepax;

2)rpaKIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

- TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEH IpakJaHWHA W peaji3aldyd ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKUHOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLENyp TPaKJaHCKOro oOmiecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
06CY)K,HCHI/HO OTHYCCKUX np06neM, CBA3aHHBIX C MPAKTHYCCKUM ITPUMCHCHUCM }IOCTI/I)KGHI/Iﬁ
HayKH, 0OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKHUX MTPUHIIMIIOB B ICSTEIHHOCTH YUEHOTO;

3)Tpya0BO€E BOCIIUTAHUE:

- YCTaHOBKOH Ha aKTMBHOE YYacTHE B PEIICHUU MPAKTHYECKHUX 3a7a4 MaTeMaTHIECKON
HAMpPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOro 00pa30BaHMs Ha MPOTSHKCHUU BCEH
KHM3HU JUIS YCTICIIHOW TPO()eCCHOHANIBHOM ESTETbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH,



OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHAMBHIYaJIbHOH TpaeKTOpuu OOpa3oBaHUA U
’KM3HEHHBIX IJIAHOB C YYE€TOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX TOTPEOHOCTEH;
4)3cTeTHYecKoe BOCTIHTAHME:

- CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETHUECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUN, PACCYKAECHUIN, YMEHUIO BUAETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5)1eHHOCTH HAYYHOTO MO3HAHMUS:

- OpUeHTaLuel B IeSITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX IIPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEJIOBEKA, IPHUPOAbI M O0OILIECTBa, MOHUMAHUEM
MaTeMaTHYeCKOM HayKu Kak c@epbl 4eJOBEYECKOW MAEATeNbHOCTH, 3TAllOB €€ Pa3BUTUSA U
3HAUMMOCTH /ISl Pa3BUTUS LIMBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKU U MaTeMaTH4ECKON
KyJIBTYPOH Kak CpEICTBOM IIO3HAaHHWA MHUPA, OBJIAJEHUEM IPOCTEHIIMMH  HAaBbIKAMU
HCCJICIOBATEIbCKOM IeITCIIbHOCTH,

6)¢pusnyeckoe BocnuTaHue, (popMUpoOBaHWE KYJBTYPHI 310POBBS H
3MOLMOHAJIBLHOIO 0JIArONOTyYns:

- TOTOBHOCTBIO NPUMEHATh MaTEMaTHUYECKHE 3HAHUS B MHTEpPECAX CBOErO 310POBbs,
BEJICHUS 3[J0POBOTO 00pa3a >XKM3HM (30POBOE MUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHHA U
OTIbIXa, peryispHas (u3MuecKas aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HaBblKa peiIeKcHH,
IIPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOT'O )K€ IIpaBa JIpyroro 4eJI0BEKa;

7)3K0JI0rMYecKoe BOCIUTAHNE:

- OpHEHTaluuMeld Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWW JUIsl pelleHusl 3ajad B
00JIaCTH COXPAaHHOCTH OKpY’Karolled cpelbl, IUIAHUPOBAHMS IIOCTYIIKOB U OLIGHKH HX
BO3MOXXHBIX IIOCJIEJICTBUN JJIi OKpYXKarolled cpenibl, OCO3HAHUEM TIJI00albHOIO Xapakrepa
9KOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8)amanTanusi K U3MEHSIOUIMMCS YCJIOBHSAM COIMAJILHOW W NMPHPOTHOI
cpeabl:

- TOTOBHOCTBIO K JIEHCTBHUSIM B YCIIOBUSIX HEONPEJCIECHHOCTH, MOBBILIEHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO AEATEIbHOCTb, B TOM YHUCJIE YMEHUE YUUTHCS y
JIpYrux JIoAed, mnpuodperaTtb B COBMECTHOW JEATEIbHOCTH HOBbIE 3HAHUS, HAaBBIKM U
KOMIIETCHIIMM U3 OIBITA IPYTUX;

- HEO0OXOAMMOCTBIO B (POPMHPOBAHMHU HOBBIX 3HAHHM, B TOM 4yucie (HOpMyInpOBaThH
UJed, TOHATHS, THMOTe3bl 00 OOBEKTax M SBIECHUSX, B TOM 4YHCJIE paHee HEU3BECTHBIX,
OCO3HAaBaTh JE(PUIUTHI COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

- CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAIMIO, BOCIPHUHHMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh NMPUHUMAEMbIE PEIICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

MertanpeamMeTHble pe3yJibTaThl

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBHUS

Ba3oBble joruyeckue aeiicrBus:

- BBIBJIATh U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKK MAaTEMaTHUYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHaBJIMBATh CYIIECTBEHHBIH MpPU3HAK KJIACCU(PHUKAIMK, OCHOBaHMSA JUii 000OLIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

- BOCHPUHHUMATh, (POPMYIHPOBATH U MPEe0OPa30BLIBATh CYKIACHUS: YTBEPAUTEIbHbIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHbIE U OOIIUE, YCIOBHBIE;

- BBIBIIAITh MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpEYUs B
dakTax, JaHHBIX, HAOMIOJEHUSX M YTBEP)KICHUSAX, IMpEAjaratb KPUTEPUH JJS1 BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

- JlefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIFOYEHUH, yMO3aKJIFOUEHUH 110 aHAJIOTHH;

- pa30uparh JOKa3zaTelbCTBAa MATEMaTHYECKUX YTBEPXKACHUH (IpsiMble W OT
IPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE J0Ka3aTeIbCTBA MaTeMaTUYECKHX
(akToB, BBHICTpAaUBaTh ApryMEHTAIUIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATD
COOCTBEHHBIE PACCYKACHHUS;



- BbIOMpaTh cnoco0 pemieHus yueOHOH 3amauM (CpaBHUBATh HECKOJIBKO BapUaHTOB
peuieHus, BbIOMpaTh HauOojee MNOAXOAALIMM € YYEeTOM CaMOCTOSATEIbHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBareabLcKue NeicTBUA .

- HCNOJb30BaThb BOMNPOCHI KaK HCCIEAOBATEIbCKUM HMHCTPYMEHT IIO3HAHMS,
(GopMynupoBaTh BOMNPOCHI, (PUKCHUpYIOLIME MPOTUBOpEYHe, NpoOIeMy, CaMOCTOSTEIbHO
yCTaHaBJIMBATh UCKOMOE U JIJaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApIYMEHTHPOBATh CBOKO MO3HIIMIO,
MHEHHUE;

- IPOBOAMUTH IIO CaMOCTOSITEIbHO COCTABJICHHOMY ILJIaHY HECIJIOKHBIM 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKoro oOObeKTa,
3aBUCHUMOCTEN OOBEKTOB MEXKIY COOOI;

- CaMOCTOATENbHO (QOpPMYyJIUpOBaTh OOOOLIEHUS W BBIBOABI 10 pe3yJbTaTaM
NPOBEICHHOTO  HAONIONEHUS, WCCIICAOBAaHMs, OLEHUBATh JOCTOBEPHOCTh MMOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

- IPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE IpoOIecca, a TakKe BbIABUIATH
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

- BBIABJIATH HEJOCTATOYHOCTb M M30BITOUYHOCTh MH(OpPMAILUHU, JAHHBIX, HEOOXOJUMBIX
JUISl pEIICHUs 3a]1a4H;

- BBIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- BbeIOMpaTh (opMy mnpeAcTaBieHUs HHDOpPMAIMM M WILIIOCTPUPOBATh pELIAEMble
3a[a4i CXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 MX KOMOWHAIMSIMU;

- OLIEHUBATh HAJIEKHOCTh MH(OPMAIIMK IO KPUTEPUAM, IPEJIOKEHHBIM YUUTENIEM WIN
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIC yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:

- BOCIIPUHUMATh U (POPMYITHPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSMHU U LEISIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaThb CBOIO TOUKY 3PEHUS B YCTHBIX U IMHUCHMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOIy pEUICHHs 33Jayd, KOMMEHTHPOBATH TOJTYYECHHBIN
pe3ysbTar;

- B X0/1€ 00CY>XJIeHUs 3a]]aBaTh BONPOCHI IO CYILIECTBY 00CYKIaeMON TEMBbI, TPOOIIEMBI,
pemraeMoil 3a/auM, BBICKA3bIBaTh WJIEM, HAlleJICHHbIE HAa MOMCK PEIIEHUs, COMOCTaBIATh CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHKOB JUANOTa, OOHAPYKMBATh Pa3IMYMe U CXOJCTBO
NO3ULIKH, B KOPPEKTHOU popme (HOopMyTHpOBaTh Pa3HOITIACHs, CBOU BO3PAKECHHUS;

- IPEJCTABIISATh PE3yJbTaThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIIEA0BAHMSI, IPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMarT BBICTYIJICHMS C Y4YeTOM 3aJad Mpe3eHTaluu |
0COOEHHOCTEHN ayAUTOpUH;

- IIOHUMAaTh U HCHOJb30BATH MPEUMYILECTBA KOMAHIHOW M MHIMBUAYAJIbHOW pabOTHI
NIPY PEIICHNU YIeOHBIX MaTeMaTHIECKUX 3a]1a4;

- IPUHUMATh L1€1b COBMECTHON AEATENbHOCTH, INITAHUPOBATH OPTaHU3ALMI0 COBMECTHOM
paboThl, pacnpenenaTh BUAbI padoT, JOroBapuBaThCs, 00CYXK1aTh MPOLECC U Pe3ybTaT padOThI,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;

- y4acTBOBaTh B TIpPYNINOBBIX ¢opMax paboTel (0OCyXIeHUs, OOMEH MHEHHIMH,
MO3TOBBIE€ IITYPMBbI W JIpyTH€), BBIIOJHATH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOHU
JEWCTBUS C IPYTHMHU WICHAMH KOMaH]IbI, OIICHUBATh KQ4e€CTBO CBOETO BKJIAJa B OO MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpPCaAJIbHbIC Y4eOHbIE 1eiiCTBHS

Camoopranu3anus:

- CaMOCTOSATEIbHO COCTABJISITH IUIaH, AJITOPUTM pELIeHHUsS 3ajadd (WM ero 4acTh),
BBIOMPATh CIOCOO pelIeHUs] ¢ Y4eTOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YU€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATBbHBI HHTEJIEKT:

- BJIaJIeTh crioco0aMu caMOINPOBEPKH, CAMOKOHTPOJIS IpolLiecca U pe3yJibTaTa pelieHus
MaTeMaTHYECKOW 3ajjauu;



- MPEABUJIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYThH MPHU PELICHUU 33a/1a4l, BHOCUTH
KOPPEKTHUBBl B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

- OLICHWBATh COOTBETCTBUE PE3YNIbTaTa JACATEIHPHOCTH MMOCTABIICHHOM 1€ U YCIIOBUSIM,
OOBSCHATH MPUYUHBI JTOCTUKEHUS WIIK HEJIOCTUKEHUS 11eJId, HAXOAUTh OIIUOKY, 1aBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY.

IIpenMeTHbBIE pe3yabTATHI

K xoHiy oOyueHus B S5 kJjacce OOyYarOIIMICS TOJYYHUT CIASAYIOIIME MPEIMETHBIC
pe3ybTaThI:

Yucyia 1 BLIYHCTICHUS

[TornMarh W TPABWILHO YHIOTPEONATh TEPMHUHBI, CBSI3aHHBIE C HATYpPaJbHBIMU
YUCIaMH, OOBIKHOBEHHBIMU U JACCATUYHBIMU JIPOOSMH.

CpaBHHMBaTh U YHOPAJIOYMBATH HATYypaJIbHbIE YHWCJIA, CPABHUBATH B MPOCTEUILINX
ciIy4asix OOBIKHOBEHHBIC APOOH, IECATUYHBIC TPOOH.

CoOoTHOCUTH TOUKY HAa KOOPAMHATHON (YMCIIOBOH) NPSMOM C COOTBETCTBYIOUIUM €M
YUCJIOM U M300paxkaTh HATypalbHBIC YMCIIa TOUKAMH Ha KOOPJAUHATHOM (YUCIIOBOM) IPSMOIA.

BeimonuaTe apudmeTnueckue ASUCTBHS ¢ HATYpadbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMH
JIpOOSIMU B MPOCTEUIITNX CITyYasiX.

BrInonHsaTh TpOBEPKY, MPUKUIKY PE3YJIbTATA BHIYUCIICHUH.

OxpyrisTh HaTypaldbHbIC YHCTIA.

Pemenne TeKCTOBBIX 3a71a4

Pemate  TekcTOBBIE 3amauM  apU(PMETHYCCKUM CIIOCOOOM M C  ITOMOIIBIO
OpPraHMW30BaHHOTO KOHEYHOTO Iepedopa BceX BO3ZMOKHBIX BAPUAHTOB.

Pemate 3amaum, cojepikaniue 3aBUCHUMOCTH, CBS3BIBAIOIIUE BEJIIMYMHBI: CKOPOCTb,
BpeMsl, PaCCTOSIHHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCT.

Hcronb30BaTh KpaTKue 3alMCH, CXEMBbI, TaOIUIbI, 0003HAYCHHS TIPHU PEIICHUH 3a]1a4.

[Tonp30BaTbCcsl OCHOBHBIMH €IWHUIIAMH HW3MEPEHHs: II€HBI, MAacChl, PaCCTOSHUA,
BPEMEHH, CKOPOCTH, BBIPAKATh OJTHU €AUHUIIbI BETUYUHBI Yepe3 APYyTHUe.

W3Biekath, aHATU3UPOBATh, OIICHUBATH HHPOPMAITUIO, IIPESICTABICHHYIO B TAOIUIlE, HA
CTOJIOYATOW JaUarpaMme, MHTEPIPETUPOBATh MPEJACTaBICHHBIC JIaHHBIC, MCIOJb30BaTh JaHHBIC
P PEIICHUH 3a/1a4.

Harusanas reomerpus

[Tonp30BaTbCsl TEOMETPUUYECKUMH TOHSATUSMU: TOUYKa, TpsiMasi, OTPE30K, JIyd, YIod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBOaUTE TIpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpa, UMEIOMUX (HOpMYy H3YUEHHBIX
TEOMETPHUECKUX UTYP.

Hcnonps30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMU: BEPIIWHA, CTOPOHA, C
MHOT'OYTOJIbHUKAaMU: yroJl, BEpLIMHA, CTOPOHA, AHAaroHaidb, C OKPYXHOCTBIO: paguyc, TUaMeTp,
HEHTP.

N300paxaTh u3ydeHHbIE TeoMeTpuieckue (UTyphl Ha HEIMHOBAHHOM M KIIETYATOM
Oymare ¢ TOMOIIBIO ITUPKYJIS U TUHEHKH.

Haxoauth MIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C MOMOIIBIO JUHEHKH,
CTPOUTH OTPE3KH 3aJaHHON JITTUHBI; CTPOUTH OKPY>KHOCTh 33JIaHHOTO pajinyca.

Hcnonb30BaTh CBOHCTBA CTOPOH U YIJIOB MPSAMOYrONbHUKA, KBajapaTa Hais UX
MTOCTPOEHUS, BBIYUCIICHHS TUIOIIAN U TIEPUMETpa.

BrruncnsaTe mepuMeTp u IUIOMAAbh KBagpara, MpsSMOYToJbHUKA, (PUTYp, COCTABICHHBIX
U3 MPSAMOYTOJIbHUKOB, B TOM yucie (GUryp, u300pa’keHHBIX Ha KiIeTyaTol Oymare.

[Tonb30BaTbcsi OCHOBHBIMH METPUUYECKUMHU €IWHUIIAMHU U3MEPEHUs NJUHBI, TUIOMIAIMN;
BBIPAKATh OJTHU €AMHUIIBI BEIMUYNHBI Yepe3 IpyTrHe.

Pacnio3naBate napaienenumnen, Ky0, HCIIONb30BaTh TEPMUHOJIOTHIO: BEpIIUHA, pedpo,
rpaHb, K3MEPEHUs, HAXOIUTh U3MEPEHHUS MapajuIesienuIena, Kyoa.

Breruncnsate 00beM Ky0a, mapajuieNienuneia mno 3aJaHHbIM U3MEPEHHSIM, MOIb30BaThCs
eMHUIIAMU W3MEPEHUS 00BeMa.

Pemarp HecnoxHbIC 3a7]a41 HA U3MEPEHUE TE€OMETPUUYECKUX BEITMYMH B MPAKTUYECKUX
CUTYaITUsX.



K koHiy oOydeHus B 6 Kjiaacce OOyYarONIIUIiCS MOMYYHUT CIEAYIOUIME MpPEIMETHBIC
pE3yJIbTaTHI:

Yuciia 1 BbIYUCICHUA

3HaTh U NOHUMAaTh TEPMHUHBI, CBA3aHHBIE C PA3JIUYHBIMU BHJAMM YHUCEN U croco0amMu
WX 3aMHCH, IEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJTHOHM (POPMBI 3aIHUCH YHCIIA K APYTOM.

CpaBHMBATh U YNOPSAAOYMBATEH LEJIbIE YKMCIIA, OOBIKHOBEHHbIE U JECATUYHBIE POOH,
CpaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BbInonHATe, coderas yCTHbIE M NUCbMEHHBIE IPUEMbI, apU(pMETUUYECKHE AEUCTBUS C
HATYpaJIbHBIMH ¥  HEIbIMA YHUCJIAMH, OOBIKHOBEHHBIMH M JCCATUYHBIMU  JIPOOSIMH,
IIOJIO’KATEIBbHBIMU M OTPULIATEIbHBIMU YACTIAMH.

BbruncnsaTe 3HAa4YEHMsI YHMCIIOBBIX BBIPQKEHWM, BBINOIHATH INPUKUIAKY U OLEHKY
pe3yibTaTta BBIYMCIECHUM, BBINOIHATH NPEOOPa30BaHMUs YUCIOBBIX BBIPAKECHMH Ha OCHOBE
CBOMCTB apu(METUICCKIX JICHCTBHIA.

CooTHOCUTH TOYKY Ha KOOPAMHATHOM NIPSIMOM C COOTBETCTBYIOIIMM €M YHUCIOM U
n300paxkaTh YMCJIa TOUKAMH HAa KOOPAMHATHOM MPSAMOM, HAXOIUTh MOAYJIb YHCIIA.

CoOTHOCUTH TOYKHM B INPSMOYIOJBHOM CHUCTEME KOOPAMHAT C KOOPIHMHATAMHU 3TOU
TOYKH.

OKpyrasTh Lienble Yhcia U JecATUYHbIe Apo0u, HAXOAUTh IPUOIKEHUS YUCEI.

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

[ToHnMaTh U ynorpeOuaTh TEPMHUHBI, CBA3aHHBIE C 3alIUChIO CTEIIEHU YMCIIA, HAXOJIUTh
KBaJlpaT U KyO 4uClia, BEIUMCIISTH 3HAUEHUS YHCIIOBBIX BBIPAXKEHUMN, COJIEPIKALINX CTEIICHH.

Ilosnb30BaTbecsd NpHU3HAKaMU JENMMOCTH, pPacKiabplBaTb HaTypaJbHBIE 4YHUCJIA Ha
IIPOCTHIE MHOKUTEH.

[Tonp3oBaTbes MacITaboOM, COCTABIIATH MPOIOPLIUU U OTHOILICHHUS.

Hcnonp3oBare OykBBI [uis 0003HAueHHWsS] 4YHCENT TMPH 3alUCH  MaTeMaTHYECKUX
BBIPa)KEHUH, COCTaBIATh OYKBEHHBIE BBIpAXKEHUS U (POPMYJIbl, HAXOIUTh 3HAYEHUS OYKBEHHBIX
BBIPA)KEHUH, OCYILIECTBIISISI HEOOXOAMMBIE TIOACTAHOBKH U TIPE0Opa30BaHUsL.

HaxonuTts HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBBIX 32124

Pemiate MHOrOIIAroBble TEKCTOBBIE 3a/jaudl ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3amaum, cBsi3aHHBIE C OTHOUIIEHHMEM, MPONOPLUOHAIBHOCTBHIO BEJINYMH,
NPOIIEHTaMH, pelaTh TPU OCHOBHBIE 3a/1a4X Ha JPOOU U MPOLIEHTHI.

Pemarp 3amaum, cojepxaiiyde 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYUHBL: CKOPOCTD,
BpeMs, pAcCCTOSHUE, LeHa, KOJWYECTBO, CTOUMOCTb, INPOU3BOIAMUTEIBHOCTb, BpeMs, O0BEM
paboThl, UCTIONB3YS apudMeTHdecKre NENHCTBUS, OLEHKY, PUKUIKY, OJIb30BAThCA €AMHHUIIAMU
MU3MEpPEHUS COOTBETCTBYIOIUX BEJINYMH.

CocTaBnaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 33/1a4U.

W3BnekaTh MHPOpPMALMIO, NPEACTABICHHYIO B TabiuIax, Ha JMHEHHOH, cTon04aroil
WIM KPYroBOM JuarpaMmax, HHTEpPIPETHPOBATH IPEJCTABICHHBIE JaHHbIE, HCIOJIb30BaTh
JJaHHBIE IIPU PEILIEHUU 3a7ad.

[IpencraBiasTs HHPOPMAILUIO C TOMOIBIO TAOJIULL, TUHEHHON U CTOI0YATON JUarpamm.

Harusanas reomerpus

[IpuBoauTE mpUMeEpsl 0OBEKTOB OKPYXKAIOLIETO MHUPA, UMEIOLUX (OpMYy H3yYEHHBIX
TreOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PaBHBIX U CUMMETPUYHBIX
duryp.

N300pakaTh ¢ MOMOUIbIO LUPKYNSA, JMHEHKH, TPAHCIOPTUPAa HAa HEITUHOBAHHOW W
KJeT4aToil Oymare wu3ydeHHble IUIOCKME TeoMeTpuueckue (GuUrypsl M KOHQUIypaluu,
CUMMETPUYHBIE (PUTYPBHI.

[lonb30BaTbcs TeOMETPUUECKMMH MOHSTHUSIMU: PABEHCTBO (UTYp, CHMMETpHS,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPUH.

HaxomuTh BeMMYMHBI YTJIOB U3MEPEHHEM C MOMOIIBI0 TPAHCIOPTUPA, CTPOUTH YIJIbI
3alaHHOM  BENMYMHBI, [I0JIb30BaTbCS MPU PELICHUM 3a4ad TpajyCHOW MEPOH YIJIOB,
pacno3HaBaTh HAa YEPTEXKAX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIIOW YIJIBIL.

BbruncnsaTe UIMHY JIOMaHOW, NMEPUMETP MHOTOYIOJIbHHKA, MOJIB30BAaThCA €AMHHUIIAMU
M3MEPEHUS JINHBI, BBIPAXKaTh OJHU €MHUIIBI U3MEPEHUS UIMHBI Yepe3 ApyTHe.



Haxonuts, UCTIOIB3ysl YepTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY IBYMs TOUKaMH,
OT TOYKH JI0 MPSIMOH, JJIMHY ITYTH HAa KBaJIPATHOM CETKE.

Brruncisats iomanb (bl/Ipr, COCTAaBJICHHBIX M3 HNPAMOYIOJIbHUKOB, HCIIOJIB30BATh
pa30bueHre Ha TNPSMOYTOJbHUKH, HAa pPaBHbIE (QUTYpbI, AOCTpaMBaHUE O MPSIMOYTOJIbHUKA,
MOJIb30BAaThCd OCHOBHBIMHM CAWMHUIAMHW U3MCPCHUA IUIOIIAAW, BbIpaXaTb OJHHW COWMHUIIBL
M3MEPEHUS IUIOIIAN Yepe3 IpyrHe.

Pacnio3naBate Ha MOIENAX M HM300paXEHUSX MUPAMUAY, KOHYC, IHIIMHJD,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BepIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKa.

N300paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIbHBIN MapajlIeIeIuIIe].

Boruncnsate  00beM  OPSIMOYTOJILHOTO — Hapajuiefienuinena, KyOa, IOJIb30BaThCs
OCHOBHBIMHU CIUHUIIAMH U3MCPCHUA 061>eMa;

Pemarp HecinokHble 3a7adydl  Ha HaxOXKICHHE TE€OMETPUYECKUX BEJIMYUH B
MPAKTUYCCKUX CUTYyallUAX.

TemaTn4eckoe IJIAHUPOBAHUE

S kaacce
Neo || HaumeHoBaHue pas3aesoB U KonnuectBo yacoB DnekTpoHHbIe (IU(PPOBEIE)
n/n TEM IPOTrpaMMBbl Beero ||Kontpous || [IpakTide o0Opa3oBaTeIbHbIE PECYPCHI
HBIC CKHue
paboThl || paboThI

1 |HatypasibHbie gyucna.| 43 2 OI'NC  «Most  mKosa»
JleiicTBUS ¢ HATypallbHBIMU (YuuBepcanbHast
YUCITaMH oubnuoreka  1MdpPOBOro

00pa3oBaTeNbHOTO
KOHTCHTA)

2 |Harmsnounas reomerpus.| 12 2 OI'C  «Most  mIKosa»

JIuHUM Ha TIOCKOCTH (YuuBepcanbHast
oubnuoreka  1UdPOBOro
00pa3oBaTeNbHOTO
KOHTEHTA)

3 ||O0bIKHOBEHHBIE TPOOH 48 2 OI'NC  «Most  mKosa»
(YHuBepcanbHas
oubmuoreka  1U(POBOrO
00pa3oBaTeNbHOTO
KOHTEHTA)

4 |Harnsaonas reomerpus.| 10 1 OI'UC «Most  mIKoma»,

MHOroyrojabpHUKH (YuauBepcanpHas
6ubnuoreka U poBOro
00pazoBaTeNbHOTO
KOHTEHTA)

S5 ||Hdecaruunbie npobu 38 1 OI'UC «Most  mKoia
(YHuBepcanbHas
O6ubnanoreka uudpoBoro
00pa30BaTeNbHOTO
KOHTEHTA)

6 |HarmsoHas reomerpus.| 9 1 OI'NC  «Most  mKona»
Tenma u  Qurypsl B (YHuBepcanbHas
MIPOCTPAHCTBE O6ubnanoreka uudpoBoro

00pa30oBaTeNbHOTO
KOHTEHTA)

7 |[loBTOpeHue u 06001IeHNE 10 1 OI'NC  «Most  mKona»
(YHuBepcanbHas
oubMoTeKa g poBoro




/o

HanmenoBanue pa3nenos u
TEM IIPOrpaMMBI

KomnuectBo yacos

Bcero

KonTpons
HbIE
paboThI

IIpaxTuue
CKHE
paboThI

DnekTpoHHbIEe (IU(PPOBEIE)
o0pa3oBaTeNbHbIE PECYPChHI

00pa30BaTeILHOTO
KOHTEHTA)

OBIIEE

KOJIMYECTBO

YACOB I10 [IPOTPAMME

170

6 KJiIacc

HanmenoBanmne pasaciioB u
TEM IIPOTpaMMbI

KommuectBo yacos

Bcero

KoHntpous
HBIC
paboThI

IIpakTrue
CKHE
paboThI

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTenbHBIE PECYPChI

Harypaybable yncia

30

1

OI'MC  «Mos
(YauBepcayibHas
ouboTeka 1 GpoBoro
00pa3oBaTEeIHLHOTO
KOHTEHTA)

HIKOJIa»

Harnsannas reomerpusi.
[IpsiMbIe Ha MIIOCKOCTH

OI'MC  «Mos
(YauBepcayibHas
ouboTeka 1 dpoBoro
00pa3oBaTEeIHLHOTO
KOHTEHTA)

HIKOJIa»

Hpobu

32

OI'MC  «Mos
(YHuBepcanbHas
oubmmoTeKa nudpoBoro
00pa3oBaTeIbLHOTO
KOHTEHTA)

IKOoJa»

Harnsgnas reomerpus.
Cummerpust

OI'NUC  «Mos
(YHuBepcanbHas
o6ubaroTeka 1 GpoBoro
00pa3oBaTeIbLHOTO
KOHTEHTA)

IKOoJa»

Beipaxxenus ¢ OykBamu

OI'NUC  «Mos
(YHuBepcanbHas
O6ubiaroTeka 1uGpoBoro
00pa3oBaTeIbLHOTO
KOHTEHTA)

IKOoJa»

Harnsanas reomerpus.
@urypsl Ha MIIOCKOCTH

14

OI'MC  «Mos
(YHuBepcanbHas
oubamoTeka 1 dpoBoro
00pa3oBaTeIbLHOTO
KOHTEHTA)

mIKOoJIa»

[Monoxurensunle 1
OTpHULIATEIbHBIE YKCIIa

40

OI'NMC  «Mos
(YHusepcanbHas
oubmmoTeKa nudpoBoro
00pa30BaTeNHLHOTO
KOHTEHTA)

HIKOJIa»

[IpencraBienne gaHHBIX

OI'nMC  «Mos
(YHusepcanbHas
o6ubanorTeka

HIKOJIa»

udpoBoro




Ne || HammeHoBaHUE pa3zieiioB U KomuuecTBo vacoB DOnekTpoHHBIE (IUPPOBHIE)
n/m TEM MPOTPaMMBbI Beero ||Konrpos |[TpakTuye o0pa3oBaTeNnbHBIC PECYPCHI
HBIC CKHe
paboTbl || paboThI
00pa3oBaTeNLHOTO
KOHTEHTA)
9 |HarmsmHast reomeTpus. 9 1 OI'UC «Mos LIKOJIa)
@urypsl B IPOCTPAHCTBE (YHuBepcanbHas
oubmmoTeKa nudpoBoro
00pa3oBaTeNLHOTO
KOHTEHTA)
10 |[[ToBTOpeHwme, 0600mIEHNE, 20 1 OI'MC  «Mos  mKoja»
cUCTEeMaTH3aIHs (YHuBepcanbHas
ouboTeka 1 dpoBoro
00pa3oBaTEIHLHOTO
KOHTEHTA)
OBILEE KOJIMYECTBO| 170 6 5
YACOB I10 ITPOT'PAMME

YdeT nporpaMMbl BOCIUTAHUS
NnpH pa3padoTke TeMATHYECKOI0 IUIAHNPOBAHUS Y4eOHOro npeamera «MareMaTuka»

JInunoctHsie YY1 Omnpenensiercs B mpolecce pa3padoTKu Dopmbl

OTPaXKaIOT CLEHApHs KAKJIOr0 ypoKa BOCIUTHIBAKOIIUX

TOTOBHOCTh Bocnouteisaromuii OO6pazoBaTenbHbIC y4eOHBIX 3aHATUI

00yJaroImuxcs MMOTCHIUAII TEXHOJOIuU

PYKOBOJCTBOBATHCS coJepKaHus

CHCTEMOM yueOHOro npeaMera

MTO3UTUBHBIX

LIEHHOCTHBIX

OpHUEHTALUH u

pacliupeHre  OmbITa

JIEATENIbHOCTH Ha €€

OCHOBE M B IIpoIeCCe

peanu3auuu

OCHOBHBIX

HaIlpaBJICHUN

BOCIIUTATEIbHON

JIEeATEIIbHOCTH B

YaCTU:

rpaXkaHCKOro, Bocnuranue [IpoexTHas Hrposele  3aHATHSL:

MaTPUOTUYECKOTO TPaXJaHCTBEHHOCTU | TEXHOJOTHS, MPOBEJICHUE

BOCIIUTAHUS W [aTpuoTH3Ma Ha | KeMC-TEXHOJIOTUU MaTeMaTUYECKUX

(camoormpeneneHue / | mpuMepax >KU3HU U Wrp, B  KOTOPBIX

MaTPUOTHU3M, JIEATEIIbHOCTH YYCHUKHA paboTaroT

rpaXkKAaHCTBEHHOCTb, | POCCUMCKUX YYEHBIX, B KOMaHJax, peras

courajibHast BHECIIUX  OOJBIION 3a71a4¥, CBSI3aHHBIE C

COJUAAPHOCTD) BKJaJ B pa3BUTHUE pearbHBIMU

MaTeMaTUKHU COIMAIIbHBIMU

npobiemMaMu
(manpumep,
pacrpeesneHue
pecypcoB,
IJIAHUPOBAHUE




O10KETA)

TPYAOBOTO dopMupoBaHue TexHonoruu I'pynmnoBass  pabota
BOCIUTAHMS, HAyYHOM  KapTHHBI | IPOOIEMHOTO «Yucnossie
LIEHHOCTH HAy4HOIO | MUpa, BIIaJICHUE | OOy4eHHUS, 3HAUYEHUS
MO3HAHUS KYJIBTYpPOH, uH(OpMallMOHHBIE, MaTPUOTU3MAN:
(cMbIciI000pa3oBaHKUE | CO3MAHHOW  BOKPYT | KpUTHUECKOTO o0yyJaromuecs
/ TpyA W TBOPYECTBO, | IpeaMeTa MBIIUICHUS aHAIIM3UPYIOT
HayKa) MaTeMaTHKa. CTaTUCTUYECKHUE
Yuutbcs co3daBaTh TaHHbIE 1o
yCIIOBUS MaTPpUOTUYECKUM
MPOSIBJICHUS, TTOKUCKA, aKUUAM u
oOMeHa, OTKpPBITUSA MEPOTIPHSITHSIM,
CMBICJIOB JIeNaloT BBIBOJBI U
00yyJarouuMucs MPEACTABIISIOT
pE3yNbTaThI
JTyXOBHO- Bocnurtanue 3nopoBbecOeperaromy | YpoK-TpeHUHT
HPaBCTBEHHOTO, HKOJIOTUYECKOTO e, «Dusznyeckas
9KOJIOTHYECKOT0 CO3HaHMUS, Me/1aroruka aKTUBHOCTD u
¢duznyeckoro OTBETCTBEHHOE COTPpYAHUYECTBA MaTeMaTHUKa»:
BOCIUTAHMS, OTHOIICHHE K CBOEMY MOJICYET I1aroB.,
dbopmupoBaHUs 3J10pPOBBIO, KaJIOPU ¥ BpPEeMEHHU
KYJIBTYPBI 3/I0POBbS U | TOTPEOHOCTD B Ha ¢buznueckue
AMOIMOHAIBHOTO AKTUBHOM u YOPOKHEHHUS,  4TO
Onaromnony4us, 3I0pOBOM oOpasze CHocoOCTBYET
JTUYHOCTHBIE JKU3HH, OTKa3 OT (hOpMHUPOBAHUIO
PE3yNbTaTHI, BPEIHBIX MIPUBBIYEK 3JI0POBBIX MPUBBIUEK
obecrnieunBaroIue u OCO3HAHHUIO
aJanTanuLo BaKHOCTH
oOyuaromerocs K (buznIecKoit
WU3MEHSIOIIUMCS AKTUBHOCTH
YCIIOBHSIM
COLIMAIBHON u
MIPUPOIHOMN Cpe/ibl,
(HpaBCTBEHHO-
TUYECKas
OpHUEHTAIHs /
pupoJa,
YeJI0BEYECTBO,
3/10pPOBBIit o0pa3
YKU3HN)
Moaynu nporpaMmsl BocnuteiBaronmi OObpazoBaTenbHbIE Dopmbl
BOCITUTAHUS MTOTEHITHAT TEXHOJIOTHH BOCITUTHIBAOTIINX
cojiepKaHus yueOHBIX 3aHATUI
yueOHOro npeaMera
[Tpodunaktuka u | ®opmupoBanue 3nopoBbecOeperaromu | Macrep-kiacc
0€3011aCHOCTb COIIMAIBLHO e, «JInunoctHas
0/100psieMoro nejaroruka MaTeMaTHKa:
MOBEJCHUS, COTpYAHUYECTBA VYyamuecs co3aaoT
pa3BUTHE HABBIKOB COOCTBEHHBIC
camopedieKcu, «hopmybl ycriexa
CaMOKOHTPOJIA, Ha OCHOBE 1IeJiel U’
YCTOHYHBOCTH K CHoc000B X
HETaTUBHBIM JOCTHKECHHUSI
BO3JICHCTBUSM,

rPyHNIOBOMY




aBJIEHUIO

CouunanbHoe Bocnuranue TexHonoruu KiaccHeiit vac
napTHEPCTBO oOyyJarouxcs, poOIEMHOTO «CormanpHoe
HalleJICHHBIX Ha | oOyueHwusl, peAnpUHUMATEIb
npeodpa3oBaHue uH(pOpMallMOHHBIE, CTBO U
OKPY>KaIoIIEero KPUTHYECKOTO MaTeMaTHUKa»:
colMyMa, MBILUICHHUS, U3Yy4eHUe
MMO3UTUBHOE rejaroruka MIPUMEPOB
BO3/ICHCTBUE Ha | COTPYIHUYECTBA, YCHEIIHBIX
COIIMAILHOE TYMaHHO-TUYHOCTHAS | COLIMAJIbHBIX
OKpYXKECHHE texrojoruss 1. A. | npeanpunumartesne
AMOHOIIBUIIN W, KOTOpbIE
MPUMEHSIIOT
MaTeMaTUu4ecKue
MOJIEJH JUIst
Pa3BUTHUS CBOUX
OH3HECOB;
00CYyXKICHHE
BaXHOCTHU
COLIMAJIBHOU
OTBETCTBEHHOCTH B
OusHece
[Ipodopuenrtanms [Ipodeccuonanbuoe | [IpoexTHas decTuBab
CaMOOIMpeIeIeHHE, TEXHOJIOTHS, Kelic- | mpocdeccuit
MO3UTUBHBIA B3IV | TEXHOJOTHH, «bynymue
Ha TPy MOJTyJIbHAs CHEIHAUCTBD»:
TEXHOJIOTHS, OpraHu3aIus
TEXHOJIOTTS MEpOTIPUSTHSI, T
CMEIIIaHHOTO oOyuaroluecs
oOyueHus MOTYT IIPE3EHTOBATh

CBOM HJICH O TOM,
KaK OHHU BHJISIT CBOIO
po¢eCCHOHATIbHYIO
JeSTeILHOCTD B
Oynymem,
00OCHOBBIBasi BEIOOP
C TMIOMOIIIBIO
MaTeMaTHYeCKUX
pacdeToB
(manpumep,
NPOTHO3UPOBAHUE
J0XO0JIOB,
TpyO3aTpar u T.1.)

B (denepanbHbIX W pETrMOHANBHBIX MPOLEAYpPaX OLIEHKHM KadecTBa 00pa30BaHUA
UCTIONb3yeTCsl  MepeueHb (KOoAu(HUKATOp) paclpelesieHHBIX 10 KiaccaM IpPOBEPSEMBIX
TpeOoOBaHUIl K pe3yJabTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O

0611_[61"0 06pa3OBaHI/I${ U DJICMCHTOB COACPIKAHUS IO MATCMATHUKE.

IIpoBepsiemble TPeOOBAHUSA K Pe3y/1bTATAM OCBOCHHSI OCHOBHOM
oOpa3oBaTe/IbHOM MporpamMmal (5 KJjacc)

Kon
MIPOBEPSIEMO
ro

HpOBCpHCMHC MNPEAMCETHBIC PE3YJIbTAThl OCBOCHUA OCHOBHOH O6paBOBaTeHBHOI71

MpOTrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHuUs




pe3yJibrara

1 Hucna 1 BBIYUCICHUS
11 [loHnMaTh U MPaBWIBHO YNOTPEOIATh TEPMHUHBI, CBSI3aHHBIE C HATYpaJbHBIMU
' YHCIaMU, OOBIKHOBEHHBIMU U IECITHYHBIMU JIPOOSIMU
19 CpaBHMBATh U YHOPSIOUMBATh HATYpaJIbHbIE YHCIA, CPABHUBATH B MIPOCTEHUIINX
' cirydasix 0ObIKHOBEHHBIE IPOOH, AECATUUHBIE APOOH
CoOTHOCUTH TOUKY Ha KOOPJIMHATHON (YMCIIOBOM) MPSAMOI C COOTBETCTBYIOLIUM
1.3 el 4ucioM M u300pakaTh HaTypalbHbIE 4YMCIIa TOYKAMU Ha KOOPAMHATHOMN
(4ucnoBoi) npsmMoit
14 Beimonuate  apupmernueckue JEHCTBUA €  HATypalbHBIMM YHCIaMH, C
' OOBIKHOBEHHBIMH IPOOSMHU B MPOCTEHIINX CITydasx
1.5 BbInonHATE NpoBepKy, IPUKHUJIKY Pe3yIbTaTa BEIYUCICHUH
1.6 OxpyrisiTh HaTypaibHbIE YHCIIA
2 Pemenue TekcToBBIX 3a7a4
21 Pemate TekcTOBBIE 3ajaud  aApUPMETUYECKMM CIOCOOOM M C IOMOIIbIO
' OpPTaHU30BAaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHAHTOB
29 Pemate 3ajmaum, cojepxkaiie 3aBUCHUMOCTH, CBSA3BIBAIOIIME BEJIUYMHBIL:
' CKOpPOCTb, BpeMsl, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh
23 Mcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOJIUIbl, 0003HAUEHHs NPU PELICHUN
' 3aja4
24 [Tonmp30BaTbcss OCHOBHBIMH €TUHHUIIAMH M3MEPEHHUS: IIEHBI, MACChI, PACCTOSIHHSA,
' BPEMEHH, CKOPOCTH, BBIpa)KaTh OJIHU €IMHUIIBI BETMYHUHBI Yepe3 Apyrue
W3Bnekarb, aHamuM3MpoOBaTh, OLEHUBATh HH(OpPMALNIO, TPEICTABIECHHYIO B
2.5 Tabnuie, Ha CTONOYATOM JuarpamMMe, HHTEPNPETHPOBATH IPEJCTABICHHbIE
JIaHHBIE, CTIOJIb30BaTh JTAHHBIE MTPH PEIICHUN 3a7a4
3 Harnsiinas reomerpus
31 [Tonmp30BaTbcsl TEOMETPUUECKUMH TIOHSATHSAMHU: TOYKA, MPsIMas, OTPE30K, JIyd,
' yT'oJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT
39 [IpuBoauTH, TpHUMEpPbl OOBEKTOB OKPYXKAIOIIEI0 MHpa, HMEIUMX (opMy
' M3Y4YEHHBIX T€OMETPUUECKUX QUTYp
Vcnonb30BaTh TEPMHUHOJOTHIO, CBA3aHHYIO C YIJIaMU: BEpIIMHA CTOPOHA; C
3.3 MHOTOYT'OJIbHUKAMHU: YTOJ, BEepUIMHA, CTOPOHA, JAMArOHajb; C OKPYXHOCTBHIO:
panuyc, 1uamMeTp, LEeHTP
34 N300paxaTs wu3yuyeHHbIE TeoMeTpuyeckue GUrypbl Ha HETUHOBAaHHOW U
' KJIeT4aTol Oymare ¢ IOMOIIBIO IIUPKYJIS U TUHEHKH
HaxoauTe [IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO
3.5 JMHEWKH, CTPOUTH OTPE3KH 3aJaHHOH IUTHMHBI, CTPOUTH OKPYXHOCTH 3a/IaHHOTO

panuyca




Hcnonbs3oBaTk CBOMCTBA CTOPOH U YIVIOB IPSMOYTOJIbHUKA, KBajgpaTa g UX

3.6
IIOCTPOEHHSI, BBIYUCIICHUS IUIOIAAN U IEPUMETPa
Boruncnsate mepumerp W MIOWIAAbL KBaJpara, MpsSMOYrojbHUKaA, (uryp,
3.7 COCTABIICHHBIX U3 NPSAMOYTOJILHUKOB, B TOM 4HuClIe (QUTyp, N300paKeHHBIX Ha
KJIeT4aToi Oymare
38 [Tonb30BaTbcs OCHOBHBIMM METPUUYECKMMHU E€IUHHULIIAMM HM3MEPEHHUS JUIMHBI,
' IJIOIIAIU; BBIPAXKaTh OJJHU €AMHUIbI BEJIMUMHBI Yepe3 Apyrue
39 Pacnio3naBaths mapaienenunen, Ky0, HCIIOIb30BaTh TEPMHUHOJIOTHIO: BEPIIUHA,
' pedpo, rpaHb, U3MEPEHHSI; HAXOIUTh U3MEPEHHUS Mapaljiesienuneaa, Kyoa
310 Boruncnsate o0bem KyOa, mNapajuiefienunena Mo 3aJaHHBIM H3MEPEHHSM,
' MOJIb30BaThCS €AMHUIIAMU U3MEPEHUs 00beMa
311 Pemate HecnmoxHble 3aaud Ha HM3MEpPEHUE TEOMETPUYECKHX BEJIMYMH B
' MIPAKTUYECKUX CUTYaIUSIX
IIpoBepsiemble 3JIeMeHThI coep:kaHus (5 Kiaacc)
Kon [IpoBepsieMblil 3J1IEMEHT COAepKAHUS
1 HarypasnbHble yncnia u HyIb
11 HarypanbHoe wumcno. Psn nHarypanpHbeix umcen. Yucno 0. M3o0paxenue
' HATypaJIbHBIX YUCENl TOYKAMU Ha KOOPAMHATHOM (YMCIIOBOI) PSIMOM
12 [To3uunonHas cucreMa cuucieHus. Pumckas nHymepanusd. Jlecatuunas cucrema
' CUMCIICHHS
13 CpaBHeHHE HATypaJbHBIX 4YHCEJ, CPAaBHEHHWE HATypPaJbHBIX YHUCEN C HYJEM.
' OxpyriieHHe HaTypaJIbHBIX YUCEI
Cnosxenue, BBIYMTAHUE, YMHOXKECHHUE U JEIEHUE HATYpaIbHBIX yHcena. CBOMCTBO
14 HyJIsl TpUd CIOXEHMHM, CBOMCTBA HYyJIs U E€IUHULBl TpPU YMHOKECHHH.
' IlepemecTuTenbHOe M codeTaTeNIbHOE CBOMCTBAa (3aKOHBI) CIIOKEHUS U
YMHOKEHUS, paCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS
15 Hcnonb3oBanue OykB sl 0003HAUEHUS] HEM3BECTHOTO KOMIIOHEHTA U 3alluCU
' CBOMCTB apu(pMETHUECKHUX AeHCTBUIA
16 JlenuTenu U KpaTHbIE YKCIIa, pa3oKeHUE Ha MHOXUTENU. [IpocThie 1 cocTaBHBIE
' yucna. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM
17 CreneHnb ¢ HaTypaJIbHBIM ITOKa3aTeleM. 3aluch YKucia B BUJIE CyMMBbI pa3psiIHbIX
' claraéMbIx
UucnoBoe BelpakeHNe. BeruncieHne 3Ha4€HNI YUCIIOBBIX BBIPAKEHUM, TOPSIOK
18 BBITNIOJIHEHUS JIelcTBUI. Mcnonp30BaHne NpU BBIYMCIECHUAX IEPEMECTUTEIBHOTIO
' M COYETAaTeNIbHOTO  CBOMCTB  (3aKOHOB)  CIIOXKEHHSI M yYMHOXXEHUS,
pacnpeenTeNbHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
2.1 [IpencraBienne o 1podu Kak crocode 3amucu 4acTu BenudrHbl. OOBIKHOBEHHBIE




npobu. IlpaBuibHble W HempaBwibHBIE JApoOH. CwmemanHas — JApoOb,
MPEJCTaBICHUE CMEIIaHHOW poOu B BUJE HEMPABUIBHON APOOM U BbIIEICHUE
1IEJION YacTH YMCIia U3 HeMpaBUIbHON npobu. M3o0pakenne npodeit ToukaMu Ha
YUCIIOBOM MPSMOU

OcHoBHOe cBolicTBO Apoou. CokparnieHue apooeit. [IpuBeaeHue apodu K HOBOMY

2.2 9
3HameHareno. CpaBHeHHE 1pooOeit
23 CrnokxeHre W BBIYMTAHUE ApOOCH. YMHOKEHHE W JCNICHHe poOeH, B3auMMHO-
' oOparnblie 1podu. HaxoxkaeHne 4acTH meJoro U MeIoro Mo ero 4acTu
Hecsatuynas 3amuch apodei. IlpencraBieHue AeCATUYHOW JpoOM B BHIE
2.4 OOBIKHOBEHHOH. M300paXkeHne NecATHYHBIX ApPOOEH TOYKAMH Ha YHCIOBOM
npsiMoii. CpaBHEHHE JIECATUYHBIX IpoOei
25 Apudmernueckue  ACUCTBUA C  JECATHYHBIMU  JpoOsimu.  OKpyrieHue
' JECSITHYHBIX Apo0Oeii
3 Pemennie TeKCTOBBIX 337124
3.1 Pemrenre TekCTOBBIX 33724 apu(PMETHUECKUM CITIOCOOOM
32 Pemenne normyeckux 3amau. PemeHue 3amau mepebOpoM BCeX BO3MOKHBIX
' BapuaHTOB. lcrionb30Banue Mpy pemieHn: 3aa4d TaOIUIl U CXeM
Pemenune 3anmad, conaep)kalMX 3aBUCHUMOCTH, CBS3BIBAIOIINME BEIMYUHBL:
33 CKOPOCTb, BpEMs, pPAacCTOSHUE, IeHY, KOJIWYECTBO, CTOMMOCTh. EguHUIIBI
' U3MEpEeHus: Macchl, o0beMa, IIEHbI, PacCTOSHUS, BPEMEHH, CKOpocTH. CBs3b
MEXY eIMHULIAMU U3MEPEHHSI KaKI0M BETMYHHBI
34 Pemrenue ocHOBHBIX 3a/1a4 Ha APOOH
3.5 [IpencraBieHue qaHHBIX B BUE TAOIUII, CTOIOYATHIX JUATpaMM
4 Harmnsnnas reomerpus
Harnsgaele npencraBienust 0 Gurypax Ha IJIOCKOCTU: TOYKA, IpsiMasi, OTPE30K,
4.1 Jqy4, yroj, JOMaHas, MHOTOYTOJBHUK, OKPYXXHOCTb, Kpyr. Yroi. IIpsmoi,
OCTpBIH, TYIION U pa3BEPHYTHIN YIJIbI
492 JlnuHa oTpe3ka, MeTpUYecKHe €AMHUIBI JUIMHBL. J[JIMHa JOMaHOH, MepuMeTp
' MHOTOYyrojbHUKa. M3MepeHue 1 nocTpoeHre yrioB ¢ TOMOIIIbIO TPAaHCIIOPTHPA
43 Harnsinaele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBbHHK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJbHUK; O paBEHCTBE (QUTYD
N3obpaxenue ¢uryp, B TOM uuciae Ha kieTdarod Oymare. Iloctpoenue
4.4 KOH(Urypanuii u3 4acteil mpsiMoil, OKpY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYaTOM
O6ymare. Mcnonb30BaHre CBOMCTB CTOPOH U YTJIOB NMPSMOYTOJbHUKA, KBaApaTa
[Inomans  NpsAMOYroJbHUKAa M MHOTOYTOJBHUKOB,  COCTaBJIEHHBIX U3
4.5 MPSIMOYTOJIHUKOB, B TOM 4HuCle QUTyp, U300paKEHHBIX Ha KJIETYaTOl Oymare.
EnuHuis n3smepeHus miomaim
Harnsguele mpeacraBieHuss O NMPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJbHBIN
4.6 napajenenunesn, Ky0,  MHOrOrpaHHuUKd.  M3o0paxkeHHe  MPOCTEHIIMX

MHOTOTpaHHUKOB. Pa3BepTku kyba u mapamenenunena. Co3maHue mojenei




MHOTOT'PaHHHUKOB (M3 Oymaru, mpoBOJIOKH, TUIACTHIIMHA U APYTHX MAaTEPUAJIOB)

4.7 O0BeM npsMOYToJIBHOTO Napajienenunesa, Kyoa. Equauibl naMepenns oobema
IIpoBepsiemble TPEOOBAHUA K PE3y/1bTATAM OCBOCHHS OCHOBHOMH
o0pa3oBaTe/IbHOM NporpamMmsl (6 KJacc)
Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPAEMO IPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMsI
ro
pe3yibTara
1 Yucna u BIYUCICHUS
3HaTh W TOHMMATh TEPMHUHBI, CBSA3aHHBIE C pa3TMYHBIMH BUAAMU 4YHCET U
1.1 croco0aMy HMX 3aIuCH, MEPeXOauTh (€CIM ATO BO3MOXKHO) OT OAHOU (OpPMBI
3aIMCH YHCIIA K IPYrou
19 CpaBHMBaTh M YNOPAIOYMBATH II€JIbI€ YHUCIIA, OOBIKHOBEHHBIE M JECATUYHBIC
' Ipo0u, CpaBHUBATH YUCJIA OAHOTO M PA3HBIX 3HAKOB
BbimonHATe, coderas YyCTHbIE M IHUCbMEHHBIE NpUEMBbI, apupMeTHYECKue
1.3 NCWCTBUSL C HATypAIbHBIMH UM [EJIBIMH  YHCJIAMH, OOBIKHOBCHHBIMH |
JECATUYHBIMU APOOSMHU, MOJIOKUTENBHBIMU U OTPULIATEIIbHBIMU YHUCIIAMU
BbIuuciiaTe 3Ha4eHUs YMCIOBBIX BBIPQXKEHUH, BBIIOJIHATH MPHUKHUIKY M OLEHKY
1.4 pe3yibpTaTa BHIYUCICHUH, BBIMOIHATE MPEOOPA30BAHMS YHCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu(METUUECKUX ACHCTBUI
1.5 OKpyTJIsITh LIEJIble YUCia U IECATUYHbIE IPOOU, HAXOAUTh IPUOIMKEHUS YnCe
16 CoOTHOCUTH TOUYKY Ha KOOPJMHATHON MPSIMOM C COOTBETCTBYIOIIUM € YHCIIOM U
' n300pakaTh YUCIIa TOYKAMH Ha KOOPAMHATHON MPSMON, HAXOIUTH MOJTYJIh YUCIIA
17 CoOTHOCUTH TOUKY B IPSIMOYTOJIBHOM cHCTeMe KOOpPAMHAT ¢ KOOpAWHATAMHU 3TOU
' TOYKH
1.8 OKpyrJIsITh LIEJIble YUCia U IECATUYHbIE IPpOOH, HAXOAUTh IPUOIMKEHUS YnCce
2 YucnoBble U OyKBEHHbIE BBIPAXKEHUS
[TornMaTh W ymOTPEeONATH TEPMHUHBI, CBSI3aHHBIE C 3aMUCBIO CTETMICHW 4YHCIIa,
2.1 HaXO/JUTh KBaJpaT M KyO 4YMCIa, BBIUMCIATH 3HAUEHUS YHCIOBBIX BBIpaKEHUM,
COJIepIKAIINX CTETIEHU
99 [Tonmp30BaThesl MpHU3HAKAMH JIETMMOCTH, PACKIIAJbIBaTh HATypallbHBIC YHCIa Ha
' MIPOCTbIE MHOKUTEIN
2.3 [Tomp30BaTbest MacmITaboOM, COCTABIISATE MPOTIOPIIUN M OTHOIIICHHSI
Hcnonb3oBarte OyKBBI Ui OOO3HAYEHHUs YHMCET NPU 3alUCU MaTeMaTHYeCKUX
2.4 BBIPQKCHUH, COCTaBISTh OYyKBEHHBIC BBIpAXKCHHS © (HOPMYJbl, HAXOIUThH
3Ha4YeHUs1 OYKBEHHBIX BBIPAXKEHUH
2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA




Pemrenue TekCcTOBBIX 3a7a4

3.1

Pemrate MHOTOIIAroBbIE TEKCTOBBIC 33]]a4l apU(PMETUYECKIM CIIOCOO0M

3.2

PemraTe 3aaa4yud, CBSA3AaHHBIC C OTHOIICHHEM, MPONOPHHOHAJIBHOCTHIO BEJIIMYMH,
MMpOoUCHTaMH, pClIaTh TPU OCHOBHBIC 3aa4YU HA l[pO6I/I U MMPOLCHTHI

3.3

Pematp 3amauu, copeprkalue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMUYUHBI: CKOPOCTbD,
BpeMsl, pacCTOsIHUE, 1IEHY, KOJUYECTBO, CTOUMOCTb, IPOU3BOIUTEILHOCTh, BPEMS,
0o0beM paboThl, UCHONB3YS apudMeTHdyecKue [EHUCTBUS, OLEHKY, NPUKUIKY;
MOJIb30BATHCS €IMHULIAMH U3MEPEHUSI COOTBETCTBYIOIIUX BEJIMUUH

3.4

CocTaBniTh 6yKBeHHLIC BBIPAXKCHUA 11O YCJIOBUIO 3a/la4n

3.5

W3Bnekarb wuH(OpManMio, MNpeACTaBICHHYIO B TaOiuIax, Ha JIMHEHHOM,
CTOJIOYATONW WJIM KPYroBOM JHarpaMmax, WHTEPIPETUPOBATH IPEACTABICHHBIC
JAHHbIE, UCIIOJIb30BATh JAHHBIE MPU PELICHUH 3a]a4

3.6

[IpencraBnsaTe wHPOpPMAIMIO C MOMOMIBIO TAOJUI, JUHEHHOW M CTOIOYATOM
ararpamMM

Harmsnnas reomerpus

4.1

[IpuBoauT, TpUMEpPHI OOBEKTOB OKPYXKAIOIIErO0 MHUpa, HMemmMX (opmy
U3YYEHHBIX I'€OMETPHUYECKUX IUIOCKMX M IMPOCTPAHCTBEHHBIX (DUTYp, MpPUMEPHI
PaBHBIX ¥ CUMMETPUYHBIX (pUryp

4.2

N300paxaTh ¢ MOMOIIBIO IUPKYJIS, TMHEHKHU, TPAHCIIOPTHUPA HA HETMHOBAHHOM U
KJIeTyaTol Oymare W3y4eHHBIE IUIOCKHE TeOMeTpudeckne GUurypel U
KOH(UTYpalu, CHMMETPUYHBIE (DUTYPBI

4.3

[Tonb30BaTbcs TEOMETPUYECKUMHU MOHSATUSMU: PABEHCTBO (QUIYp, CUMMETPUS;
HCIIO0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPUEN: OCh CUMMETPHUH, LICHTP
CUMMETPUU

4.4

Haxonuth BEIWYUHBI YIIIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
YIJIBI 33JJAHHOW BEJIMYMHBI, II0JI30BAThCS IIPU PELICHUH 3a7a4 T'PagyCHOW Mepou
YIJI0B, PAacllO3HABaTh HA YEPTEkKAX OCTPBIN, IPSIMOU, PA3BEPHYTHIN U TYIIOW YIIIbI

4.5

BbIUuCHAT,  UIMHY JIOMAaHOW, TEPUMETP MHOTOYIOJbHHKA, IT0JIb30BAThCS
CAMHUIaMN H3MCPCHUA JIWHBI, BbIpaXXaTb OJHU CAWHUIBI U3MEPCHHUA IJIWMHDBI
qyepes Apyrue

4.6

Haxonutb, uCronb3ys 4epTeKHBIE HMHCTPYMEHTBI, PACCTOSHUSA: MEXAY JBYMs
TOYKaMH, OT TOYKH 10 NPSIMOM, JJIMHY IIyTH HA KBAJPAaTHOU CETKE

4.7

Boruncnsate miomane Guryp, cocTaBieHHbIX U3 IPSIMOYTOJIbHUKOB, HCIIOJIb30BATh
pa3bueHue Ha TMPSAMOYTOJbHUKH, Ha paBHbIE (UTYpbI, JOCTpaUBaHHE [0
MPSIMOYTOJIbHHUKA, MOJIb30BaThCSl OCHOBHBIMU €IUHHUIIAMH M3MEPEHMsI IUIOIIAHN,
BBIPAXKaTh OJHU €IMHUIBI N3MEPEHUS TUIOIIATN YEPE3 IPYrue

4.8

Pacnio3HaBaTh Ha MOJENAX W H300paKEHUSAX MUPaMUIy, KOHYC, IMJIMHJD,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, TPaHb, OCHOBAHUE, pa3BEPTKa

4.9

N300pakaTh Ha KJIeT4aToil Oymare npsMOYTroJIbHBIN Mapasuiesenumnesn

4.10

Boruncnsate 00beM NpSIMOYTOJILHOTO Tapajuliesenunena, Kyba, MOJIb30BaThCs




OCHOBHBIMH CIMHULIAMH U3MCPCHUA ob0beMa

Pemarn, HecIOXHBIC 3aa4u Ha HAXOXKIACHUC TICOMCTPUUCCKHUX BCIWUYHUH B

411
MPAKTUYECKUX CUTYaIUSIX
IIpoBepsiemble 3JieMeHTBI coaep:kaHus (6 Kiacc)
Kon [IpoBepsieMbIil JIEMEHT COACPKAHUS
1 HarypanbHble unciia
Apudmernueckue JAEWCTBUS C MHOTO3HAYHBIMU HATypajlbHBIMU UHCIAMH.
11 UYucnoBbsle  BBIpAKEHUS, MOPSAAOK  JACWCTBUM, HCIIOJIb30BAHUE  CKOOOK.
' Hcnonb30BaHrue mpu BBIYHUCICHUSIX MEPEMECTUTENILHOTO U COYETaTeIbHOTrOo
CBOMCTB CJIOKEHUS U YMHOKEHUS, PaclpeleIUTEIbHOIO CBOMCTBA YMHOXKEHHUS
1.2 OxpyriieHrne HaTypaJIbHbIX YUCell
13 Jemutenn W KpaTHBIC YUCIA, HAUOONBIIMI OOIIMI IETUTENh M HAaUMCHbBIIEES
' obmiee kpaTHoe. JleTuMOCTh CyMMBI U IPOU3BEICHUS
14 JleaeHue ¢ 0CTaTKOM
2 Hpobu
21 OObIKHOBEHHAss JpoOb, OCHOBHOE CBOWCTBO JpOOHM, COKpalleHHe JIpoOei.
CpaBHeHHE U YIOPSIOYMBaHUE IpoOeit
29 Pemenne 3amau Ha HaxOXIAEHHME YacTH OT LEJIOrO0 M LEJIOro MO €ro YacTH.
' JIpoGHOE UnCcIo Kak pe3yabTaT ACJICHUs
23 [IpenacraBnenue pgecATUYHOM JApoOM B BHUAEC OOBIKHOBEHHOW JpoOU W
' BO3MO’KHOCTb MPE/ICTaBIEHUS OOBIKHOBEHHOM poOu B BUJIE I€CATHUHON
24 JlecsiTuuHble poOU U MeTpUyecKas cucremMa Mep. ApupMeTHdecKre IeHCTBUS U
' YHCIIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMH U JECSITHUYHBIMH IPOOSIMU
o5 OtHomenue. JleneHue B JaHHOM OTHOIIEHMHM. MacmTalb, NpONOpLHMsL.
' [IpumeHneHnne mponopuuii Ipy PEIICHUH 3a1a4
[TonsTue mpoueHTa. BpluncieHne mporeHTa OT BEIUYMHBI U BEJIIMYMHBI 110 €€
2.6 IPOLIEHTY. BhIpakeHue MPOLEHTOB NECATUYHBIMHM JpoOsMu. Pernenue 3amau Ha
IIPOLIEHTHL. BhIpaXkeHNe OTHOLEHUS BEIMYUH B IPOLIEHTAX
3 [TonoxxurenbHble U OTPULIATEIbHBIC YHCTIA
IlonoxxurenbHple M oOTpULATENbHbIE uyMcaa. lLlenple uucna. Monynp duncia,
3.1 reoMeTpuyecKas HMHTeprpeTanus Moaynis uyucia. M3oOpakeHue uwucen Ha
KOOpAMHATHOM npsAMoi. UncnoBsle npoMexXyTKH. CpaBHEHUE UNCEI
3.2 ApudmeTrrueckue JeCTBUS € MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIAMU
[IpsimoyronbHasi cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKM Ha
3.3 IUIOCKOCTH, alciucca u opanHaTa. [loctpoenue Touek u Guryp Ha KOOpIMHATHOM

IIIIOCKOCTH




bykBeHHBIE BbIpaKEHUS

[Tpumenenne OYKB JUIsl 3alIMCH MaTEMAaTUYECKUX BBIPAKEHUH M TpeIOKEHUH.

4.1 CpoiicTBa apu(pMeTHUECKUX ACUCTBUN. ByKBEeHHBIE BBIpRKCHHUS W YHCIIOBBHIC
MOJICTAHOBKU. ByKBEHHBIE PaBEHCTBA, HAX0XKICHHE HEM3BECTHOTO KOMIIOHEHTA
42 ®opmyibl, GOpMYIIBI IEPUMETPA U TUIOIIAIU IPSIMOYTOJIbHUKA, KBajpaTa, 00beMa
' napaiesienumnea u Kyoa
5 Pemennie TeKCTOBBIX 33724
51 Pemenne TekcTOBBIX 3a71a4 apu(PMETHIESCKUM CITIOCOOOM
59 Pemenne normueckux 3anmad. Pemenue 3amad mepeOOpoM BCEX BO3MOMKHBIX
' BapHaHTOB
Pemrenue 3a1ay4, cogepKammx 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJTMYUHBL: CKOPOCTb,
53 BpEMs, PacCTOSTHUE, 1IeHa, KOIMYECTBO, CTOMMOCTh, TPOU3BOIUTENLHOCTD, BpEM,
' 00BeM paboThl. EquHUIEI H3MEpEHUs: MacChl, CTOMMOCTH, PACCTOSIHHSI, BPEMCHH,
ckopocTH. CBSI3b MEXAY €IMHUIIAMU U3MEPEHUSI KXKIOW BEJTMYHUHBI
54 Pemenue 3amad, CBA3aHHBIX C OTHOIIEHHEM, MPOIOPIUOHAIBHOCTHIO BEITUYHH,
' MIPOLIEHTAMU; PelIeHHE OCHOBHBIX 33/1a4 Ha APOOU U POIIECHTHI
55 OneHka W TpHUKUAKA, OKpyrieHwe pesynbrarta. (CocTaBieHne OyKBEHHBIX
' BBIPAKCHU 110 YCIIOBHIO 33Ja4M.
56 [IpencraBnenre maHHBIX C TMOMoILIbI0 Tabmui W auarpamM. CronbuaTbie
' auarpaMMbl. UTeHHE KPYTrOBBIX TUarpaMm
6 Harnsgnas reomerpus
6.1 Touka, mnpsMas, OTpPE30K, Jy4, Yyroji, JIOMaHas, MHOTOYTOJbHHK,
' YeThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3anMHoe pacrionoskeHue IBYX MpPSIMBIX Ha IUIOCKOCTH, MapajuleibHbIe MpsMbIE,
' MIEPIIEH/IUKYIISIPHBIE TIPSIMBbIE
6.3 W3mepeHue pacCTOSIHMNA: MEXIY ABYMS TOYKAMM, OT TOYKH JO HPSAMOM, AJTUHA
' MapuipyTa Ha KBaJpaTHOMN CETKe
6.4 W3mepeHue 1 mocTpoeHHe YIriloB C MOMOIIBIO TPAHCIOPTHUPA
65 Bunel  TpeyroapHHKOB: OCTPOYTOJIBHBIN, NPSIMOYIOJIBHBIM, TYHNOYTOJIbHBIM,
' paBHOOEPEHHBIHN, pABHOCTOPOHHUIT
6.6 YetpipexyroabHuK. [IpsAMOyronbHUK, KBajJpatr: HCIOJIB30BaHHE CBOWCTB CTOPOH,
' YIJIOB, THArOHaJIen
N300paxkeHne reoMeTpuueckux (uryp Ha HeITMHOBaHHOW Oymare ¢
6.7 WCTIOJIB30BaHUEM ITUPKYIIS, IMHEHKH, YrOJbHUKA, TpaHcmopTupa. [loctpoenus Ha
KJieTyaToi Oymare
6.8 [lepumeTp MHOTOYTOJTHHUKA
6.9 [MonaTne twiomamM GUTYpHI, €AWHHUIBI MU3MEpeHUs Iutomann. [IpudmmkeHHOEe

HU3MCPCHUC TJIOIAa AN (bl/ll"yp, B TOM YHMCJIC Ha KBaﬂpaTHOﬁ CECTKC




6.10

[TpubnuxeHHoe n3MepeHne AITMHBI OKPYKHOCTH, TUIOIIAAN Kpyra

CumMMeTpus: LeHTpajbHas, oceBas M 3epKajbHas. IlocTpoeHne CHMMMETPUYHBIX

6.11
buryp
Harnsinneie mpenctaBieHUs O NMPOCTPAHCTBEHHBIX (DUTypax: mapaiieNenure],
Ky0, mpu3Ma, NUpamMHIa, KOHYC, INUIMHIAp, map u cdepa. M3o0paxkeHnue
6.12 IPOCTPAaHCTBEHHBIX (Guryp. Ilpumepsl pa3BepTOK MHOTOTPAHHUKOB, IIMJIUHIPA U
koHyca. Co3anue Mozesell IpoCTPaHCTBEHHBIX GUryp (U3 Oymaru, MpOBOJIOKH,
IUTACTHIIMHA U APYTHX MaTepHajIoB)
6.13 [TonsTne oObema, enuHMIBI U3MepeHHs oObema. OO0BEM MNPSIMOYTOJIBHOTO

napajenenunena, Kyoa




