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IMosicuuTeILHAS 3aIMCKA

[lpumepHass pabGowas mporpamMma IO MaTeMaTHKe Juii oOydaromuxcsi 5-6 KiIaccos
paspaboTaHa Ha ocHoBe DeneparbHOr0 rOCYIapCTBEHHOr0 00pa3oBaTENbHOIO CTaHIApTa
OCHOBHOTO 00mero obOpa3oBanus ¢ Yy4ETOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
HPEeNbIBIIEMBIX K MaTeMaTH4eCKOMY OOpa3oBaHHIO, W TPAJUIUI POCCHICKOro 00pa3oBaHWS,
KOTOPELIC 00ecIIeunBaroT OBJIAACHUC KIIOYCBBIMHU KOMIICTCHIUAMHA, COCTABJIAIOIIMMU OCHOBY IJIA
HEMIPEPhIBHOTO O0pa30BaHUS W CAMOPA3BHUTHs, a TaKKe IIEIOCTHOCTh OOIIEKYIbTYPHOTO,
JIMYHOCTHOTO W TIO3HABATEILHOIO PAa3BUTHsI 0Oyuaromuxcs. B paboueii mporpaMme y4TeHbI HICH U
nosoxeHust KoHenmu pa3BuTrs MaTeMaTn4eckoro oopasosanus B Poccuiickoit ®eneparun.

He.]'II/I HU3YyYCHUA y'{eﬁnoro npeamMera «MaremMaTnKa» 5-6 KJ1acchl

[IpuopuTeTHBIMU LEIAMHU 00YyUCHHSI MaTeMaTHKE B 5-6 Kitaccax SIBISIOTCSL:

- [poAoKeHHe (HOPMUPOBAHHMS OCHOBHBIX MATEMaTHYECKUX TMOHATUN (YHCIO, BEJIMYMHA,
reomeTpudeckas  ¢urypa), oOecreunBaIOIMX MPEEMCTBEHHOCTh W HEPCIEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3zoBaHUs 00yUarOIINXCS;

- pa3BUTHE MHTEIUICKTYAJIbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0ydaromumxcsi, MO3HABAaTEIbHON
AKTHUBHOCTH, HCCIICAOBATCIIbCKUX YMGHHﬁ, HHTEPECCAa K UBYUCHUTIO MATCMATHUKHU,

- TOABEJNCHHE OOydYaloIMXCs Ha JOCTYIMHOM JUIS HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3U
MaTEMaTHKHU M OKPY>KAIOLIETO MUPA;

- ¢opmupoBaHue (YHKIMOHAIFHOH MaTeMaTH4ecKOW TI'paMOTHOCTH: YMEHHUS pPaclo3HaBaTh
MaTeMaTHu4ecKue 0OObeKTHI B PCAIBHBIX )KU3HCHHBIX CUTyallUAX, HPUMCHATH OCBOCHHBIC YMCHUA

- U pelIeHHWs IPaKTUKO-OPUEHTHUPOBAHHBIX  3aJad, HHTEPHIPETHPOBAThH  ITOJyYCHHBIC
PE3YIBTATHI M1 OUCHUBATL UX HA COOTBETCTBUC HpaKTH‘ICCKOﬁ CUTyalllu.

OO0umas xapakTepucTuKa y4eOHOro npeamera «MaremaTuka»

OCHOBHBIC JIMHHU COJIEPYKAHHMS Kypca MaTeMaTWKH B 5-6 Kimaccax — apudMeThueckas u
reoMeTpHUEecKasi, KOTOpble Pa3BHUBAIOTCS MapalIeNbHO, KaXKJas B COOTBETCTBUM C COOCTBEHHOMU
JIOTUKOM, OJIHAKO, HE HE3aBHUCHMO OJIHA OT JAPYrOM, a B TECHOM KOHTAaKT€ M B3aUMOJCHCTBUMU.
Taxoke B Kypce MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH alreOpbl U ONUCATENbHOM CTaTUCTUKH.

Mecto yqeﬁﬂoro npeamMera «MareMaTHKa» B y‘leﬁHOM IJIaHe

Y4eOHbIil TUIaH NUIess OTBOAUT Ha M3ydyeHHE MAaTEMAaTHKU B 5-6 Kiaccax IIECTh YU4eOHBIX
4acoB B HEJENIO B TE€UEHHE KaxJoro rojga oOydenwus, Bcero 408 ydeOHBIX 4YacoB 3a JBa Toja
o0yueHusl.

YueOHO-TeMaTHUECKHIi IJIaH

KonunyecTBo yacoB

No Ha3Banue TemMbl

obmee | 5 kimacc | 6 Kkmace
1. | HarypasbHble uncna. JIedcTBHs ¢ HATypaJbHBIMU YHCIAMU 88 52 36
2. | Harnsmaas reometpus. JIMHUM HA TUTOCKOCTH. 14 14
3. | OOBIKHOBEHHBIE IPOOH 58 58
4. | Harnsnnas reomerpus. MHOTOYTOJIBHUKH. 12 12
5. | Hecstnunsie npoou 46 46
6. | Harmsnnas reometpusi. Tena u purypsl B IpoCTpaHCTBE 20 10 10
7. | Harmsimaas reometpust. [IpsiMble Ha TUTOCKOCTH. 8 8
8. | dpobu (apumeTruecKkue u AecITUUHBIC) 38 38
9. | Harnannas reometpus. CuMMeTpusl. 8 8
10. | Beipaxkenwust ¢ OykBamu. 8 8
11. | Harnganast reometpusi. Qurypbl Ha MIIOCKOCTH 16 16
12. | TlonoxuTeNnbHbIE U OTPUTIATEIHLHBIE YUCIIA. 48 48
13. | lIpencraBieHre qaHHBIX. 8 6/8
14. | TloBropenue u 0000IICHNE. 36 12 24




| 15. | UTOrO | 408 | 204 | 204

Coaepsxanue yuyeOHOro Kypca
5 kaace

Hamypanvuuvie uucna u wyno

HarypanbHoe uwncno. Psn HatypanpHbix uymcen. Yuciao 0. M3o0OpakeHue HaTypabHBIX
qycell TOYKaMU Ha KOOPAMHATHOW (YMCIIOBOM) IPAMOI.

[To3unmonHas cucrema cuucieHus. Pumckas Hymepalus Kak MpUMep HEMO3UIIMOHHOU
CUCTEMBI cuncieHus. JlecsTuuHas cucreMa CUMCIeHUs.

CpaBHeHuE HaTypaJbHBIX 4YHCEJ, CpaBHEHHE HATypalbHbIX uucel ¢ HylaéM. CrocoObl
cpaBHeHUs. OKpyTJeHHE HaTypaJlbHbIX YUCEIL.

CrnosxeHue HaTypaJIbHbIX YKCEN; CBOMCTBO HYJIA MPHU CIOKEHUU. BplunTanue kKak jaeiicTeue,
o0paTHOE CIIOKEHUIO0. YMHOXEHHE HATYpaJbHBIX YHCEN; CBOMCTBA HYNIS W EAMHULBI TIPU
yMHOXXCHHH. JleneHne kak aelcTBue, oOpaTHOEe YMHOXKEHHIO. KOMITOHEHTHI NEWCTBHM, CBS3b
Mexay HumH. [IpoBepka pesymbrata apudmerndeckoro naeictus. IlepemectutensHoe u
COYETATEeTbHOE CBOMCTBA (3aKOHBI) CIOKEHUS W YMHOXKEHHsSI, paclpeAeUTeIbHOE CBOWCTBO
(3aKOH) YMHOKEHHS.

Hcnons3oBanue OykB Juisi 0003HAUEHHUS HEM3BECTHOIO KOMIIOHEHTA W 3alllCHU CBOWCTB
apuMeTHYECKUX TeHCTBUH.

Jenurenu u KpaTHble YHClia, pa3jioxkeHUe Ha MHOxHUTenu. [IpocThie U cocTaBHBIE UHMCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocraTkom.

Crenenb C HaTypallbHBIM I[IOKa3aTejeM. 3aluch 4YHMciIa B BHUIE CYMMBI pPa3psIHBIX
cllaraéMblX.

UucnoBoe BbIpakeHHE. BpluucieHHe 3HAYEHWH YHCIOBBIX BBIPAKEHUN; TOPSIAOK
BBITNIOJIHEHUS eHicTBUM. Vcnonab30BaHue NpU BHIYKUCICHUSIX IEPEMECTUTEIBLHOTO U COUETATEIBHOTIO
CBOMCTB (3aKOHOB) CIIOKE€HUSI U YMHOKEHUS, PaclpeIeTUTeIbHOTO CBOWCTBA YMHOXKECHHUS.

/lpoou

[IpencraBnenue o npoOu Kak crocoOe 3amuc 4acTH Bedu4YuHbl. OOBIKHOBEHHBIE APOOU.
[IpaBuiibHbIE U HempaBuUibHBIE ApoOu. CMmemiaHHas ApoOb; MpeACTaBIeHHE CMEIIaHHON IpoOu B
BUJIE HENPaBWIbHOW JpoOW M BbIIEJICHHE LEJNOM YacTH YWCiIa W3 HENpaBWIBHOW JIpoOH.
N3obpaxkenue apobeit ToukamMu Ha YUCIOBOU mpsiMoil. OCHOBHOE CBOMCTBO napoOu. CokpalieHue
npoGeii. [IpuBenenne npodu k HOBoMy 3HaMeHaTesnto. CpaBHeHHE qpo0eit.

CrnoxxeHue W BblUMTaHUE ApoOel. YMHOXKEHUE U JelieHue Ipodeil; B3auMHO-OOpaTHbIE
napoOu. HaxoxieHue yacTu 1eJ0ro U 1eJ0ro Mo ero 4acTu.

Hecstnunas 3anuck apodeit. [IpenacraBieHue aAecITUYHONW IpoOU B BUJE OOBIKHOBEHHOM.
N300pakeHne IEeCATUYHBIX JApoOeil ToukaMu Ha 4HUCIOBOM mpsiMod. CpaBHEHHE NECATUYHBIX
IpoOeii.

Apudmernueckue JeHCTBUS C JECATUUHBIMU po0siMu. OKpyriieHue NeCATUYHBIX Ipo0eit.

Pewenue mexcmoswvix 3a0au

Pemenne TekcToBBIX 3ahay apupMETHUYECKHM criocoOoM. PerieHue noruueckux 3aaad.
Pemenue 3amay mepeOopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcmoib30BaHME MpPU PELICHUM 3aad
TaOJIHI] ¥ CXEM.

Pemenue 3anay, conepkaliux 3aBUCHMOCTH, CBSI3BIBAIOLIME BEIWYMHBI: CKOPOCTb, BPEMS,
paccrosiHue; 1eHa, KOJIMYeCTBO, CTOMMOCTh. EAMHMIIBI u3MepeHHs: Macchl, 00bEMa, IEHBI;
paccTosiHUs, BpEMEHHU, CKOPOCTH. CBA3b MEXAY €IMHULIAMH N3MEPEHUS KAXK101 BEINYNHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHre naHHBIX B BUJE TAOIUIL, CTOIOYATHIX TUATPAMM.

Hacnaonan ceomempus

Harnsanele npencraBienus o ¢purypax Ha IUIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroia. [IpsMoi, ocTpslid, Tyrmod M pa3BEPHYTHIN
yTJIBL.



JnuHa  oTpe3ka, METPUYECKHE €IMHULBl JUIMHbL. JIMHA  JIOMaHOW, IEPUMETP
MHOT'OYTOJIbHUKA. I3MepeHne u NoCTpOEHUE YIJIOB C IOMOIIbIO TPAHCIOPTHPA.

Harnsaneie npencraBienus o Gurypax Ha IUIOCKOCTH: MHOTOYTOJBHHK; MPSMOYTOJIBHUK,
KBaJIpaT; TPEYroJbHUK, O PAaBEHCTBE QUTY.

N300paxkenue ¢uryp, B ToM ymcie Ha kietyatoil Oymare. [loctpoenue koHpurypanuii us
yacTell MpsIMOM, OKPY)KHOCTH Ha HEJIMHOBAHHOW M KieTrdaToil Oymare. lcmosib30BaHHE CBOWCTB
CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBAaJpaTa.

[1nomane npsAMOYrojlbHUKAa U MHOTOYIOJIbHHKOB, COCTABJICHHBIX M3 NPSIMOYIOJbHUKOB, B
TOM yHcie Guryp, n300pakEHHBIX Ha KieT4aTol Oymare. EAMHUIIBI n3MEpeHus II0LIaIu.

Harnsiguele  mpeacraBieHUss O MPOCTPAHCTBEHHBIX — (uUrypax:  MOPSMOYTOJbHBIN
napajJiesienunes, Kyo, MHOrorpaHHUKHU. M300pakeHne npocTelmx MHOrOIpaHHUKOB. Pa3BépTku
KyOoa u mnapamienenunena. Co3gaHue Mojened MHOTOTPaHHUKOB (M3 Oymaru, MIpPOBOJIOKH,
IJTACTHIIMHA U JIP.).

O0bEM PAMOYTOIBHOTO Napajuienenunena, kyoa. Enunuiel nusmepenus oobéma.

6 KJ1acc

Hamypanvuwvie uucna

Apudpmernueckue AEUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU 4uCIaMU. YucClIOBbIE
BBIPQ)XEHUS, MOPAJOK JEHCTBUH, MCIIONb30BaHHE CKOOOK. Vcrosp30BaHME HpPU BBIYUCIECHHIX
[IEPEMECTUTENBHOIO U COYETATEIBHOIO CBOMCTB CJIOKEHHSI U YMHOKEHMS, PACIPEACIUTEIBHOTO
cBOMcTBa yMHOXkeHU. OKPYIJIEHUE HATYPaJIbHBIX YHUCEN.

Henutenu w KpaTHbIe YMCITA; HAUOOJBIIWN OOIIMI JenWTeNb W HauMEHbIee oOlee
KpaTHoe. J[enuMOoCTh CyMMBI M IPpOU3BeAcHUS. [lesieHne ¢ OCTaTKOM.

/lpoou

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOICTBO JpoOM, cokpaieHue apobei. CpaBHEHHE U
yIopsiiouuBaHue npobOeil. Pemienne 3amad Ha HaXOXJIEHUE YacTH OT LEJIOr0 M IEJNOT0 IO €ro
yactu. Jl[poOHOe uuclIo Kak pe3ynpTar aAeieHus. [IpencrtaBieHue AecATUYHOW ApoOM B BHJE
OOBIKHOBEHHOH APOOU U BO3MOXKHOCTH IPEACTABICHUSI OOBIKHOBEHHOW JIpOOU B BUAE JIECITHYHOM.
JlecaTuunble ApoOM M MeTpuyeckas cuctema Mmep. ApudmeTnyeckue NeHCTBHS U UYUCIOBBIC
BBIPAKEHUS C OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHouleHWH. MacmTal, mnponopuus. Ilpumenenue
MIPONOPLMI IPU PELLICHUH 3a]1a4.

[TonsiTe mpoueHTa. BbruMcieHne NpoueHTa OT BEJIWYMHBI U BEJIWYUHBI 10 €€ NPOLIEHTY.
BripajkeHue MpOLEHTOB JECATHUYHBIM ApoOsiMu. PemieHue 3agady Ha NpoLEHTHL. BolpakeHue
OTHOILIEHNUH BEJIWYUH B IPOLICHTAX.

Ilonoxcumensvuvie u ompuyamenvrovle HUCIA

[TonoxxurenbHbIE U OTpULIATENbHBIE Uncia. Llenbie yncna. Monynp yncna, reoMeTpuyecKas
UHTEpIpeTanus Monayis uucia. M3o0pakeHune yucen Ha KOOPAMHATHOM mpsiMol. YmucioBble
IIPOMEXKYTKH.

CpaBHenue uncen. Apudmerndeckue AEUCTBUS C MOJOKHUTEIBHBIMU M OTPHUILIATEIbHBIMU
YHCIIaMHU.

[IpssMoyrosnbHas cHCcTeMa KOOPAWMHAT HA IUIOCKOCTH. KOOpAumHAThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

bykeennvie eviparcenusn

[Tpumenenue OyKB JUIs 3allUCH MaTeMaTHYECKUX BBIpaKEHUH W mpennoxeHuil. CBoOHCTBa
apudmernyeckux AecTBUil. BykBeHHBbIE BBIPaKEHUS M UHWCIOBBIE IOJICTAaHOBKU. bBykBeHHbIE
paBeHCTBA, HAX0XKJICHHE HEU3BECTHOTO0 KOMIOHEHTa. DopMyIibl; (opMysbl IEpUMETPa U TUIOMIAAN
MPsIMOYTOJIbHMKA, KBaJipaTa, 00bEMa napaienenurnea u Kyoa.

Pewenue mexcmoguix 3a0au

Pemennie TeKCTOBBIX 3a/ad apuUPpMETHUECKUM crocoboM. Pemienue normyeckux 3ajad.
Pemenue 3aau nepebopoM Bcex BO3MOKHBIX BapUAHTOB.



Pewenne 3anmau, copeprKamux 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEIUYMHBI: CKOPOCTb, BpEMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTb, U3MEPEHUS: MACChl, CTOUMOCTH; PACCTOSIHUS, BPEMEHH,
cKopocTH. CBSI3b MEXAY €IMHULIAMU U3MEPEHMSI KAKJOW BETUUYHHBI.

Pemenne 3agad, CBS3aHHBIX C  OTHOLIEHHWEM, IPONOPLHUOHAIBHOCTHK)  BEJIMYMH,
MPOIIEHTAaMU; peIlleHIe OCHOBHBIX 33a]a4 Ha JPOOU U MPOLIECHTHI.

OueHKa ¥ NpUKUAKA, OKPYIJIEHHE pe3ysIbTaTa.

Cocranenne OyKBEHHBIX BBIPQKEHUH 110 YCIIOBHIO 3a/1a4H.

[IpencraBienue OaHHBIX C MOMOIIbIO Tabmui W auarpamm. CronOuaThie AUarpamMbl:
YTEHUE U NIOCTpOcHUE. UTEeHNE KPYrOBBIX JUArpaMM.

Haznaonan ceomempusn

Harnsaneie npencrasienus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMmHOe pacnonokeHue JByX MpsAMBIX Ha IUIOCKOCTH, I1apajuIeNIbHBIE IIPSIMBIE,
MEepHEHIUKYISIpHbIE MpsMble. 3MepeHne pacCTOsSHMI: MEXIy IBYMsS TOYKaMH, OT TOYKH [0
IIPSIMOM; JUIMHA MapuipyTa Ha KBaJIpaTHOW ceTke. M3MepeHue U MOCTPOCHHME YITIOB C IOMOIIBIO
TpaHCIOpTUpA. BuIbl TPEYroJbHUKOB: OCTPOYIOJIbHBIM, MPAMOYTOJbHBIM, TYNOYTOJIbHBIM;
paBHOOEIPEHHBIN, PaBHOCTOPOHHUM. YeTBIpEXYrONbHUK, TNPUMEPHI  YETHIPEXYTOJIBHUKOB.
[IpssMOYTONBHUK, KBaApaT: UCHOJIB30BaHUE CBOMCTB CTOPOH, YIJVIOB, nuaroHanei. M3oOpakeHue
reOMETPHUECKUX (UTYyp Ha HEIMHOBAHHOW Oymare ¢ WCIIONB30BAHUEM IHPKYJS, JIMHEHKH,
yrojibHUKa, TpaHcnoptupa. [loctpoenus Ha kineTdaToit Oymare.

[Tepumerp mHOTOyronpHUKA. [loHSATHE TUTOMAAM (DUTYPHI; STUHUIBI U3MEPEHUS TUIOMIA IH.
[TpubnmxE€HHOE U3MepeHre TIomaau GUryp, B TOM 4ucie Ha KBaapatHou cetke. [Ipubmmxénnoe
MU3MEPEHUE JUIMHBI OKPYKHOCTH, ILIOIIAIN KPyTa.

CummeTpusi: LIeHTpalibHasA, OCeBasl U 3epKajibHasi cUMMETpUU. IlocTpoeHne cuMMEeTpUYHbBIX
¢buryp.

Harnsigasie npenctaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: Mapajienenune, Kyo, nmpuzma,
nupaMyuia, KOHyC, HWIMHAD, map u cdepa. M3zobpakeHne nmpoctpaHcTBeHHBIX (uryp. [Ipumeps
pa3BEPTOK MHOTOTPAHHUKOB, HWIMHJpa U KoHyca. Co3/laHue MoJienell MPOCTPaHCTBEHHBIX (PUryp
(13 Oymaru, mpoOBOJIOKH, TUTACTHIIMHA U JP.).

[TonsiTue  o0b€Ma;  emuHUIBI  u3MepeHHs  00bEMa. OO0BEM  MPAMOYTOIBHOTO
napajuienenumnena, Kyoa.

Ilnanupyemsble pe3yJbTaThl OCBOCHHS NPOrPpaMMBbI Kypca

OcBoenne yueOHoro mnpeamera «MaTemaTtuka» JOJKHO OOECHeunBaTh JIOCTHIKEHUE
CIIEYIOIIUX IMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

JINYHOCTHBIE pPe3yJbTaThbl

JIMuHOCTHBIE pE3yNbTaThl OCBOGHMS IpOrpaMmbl y4yeOHOro mnpenmMera «MaremaTHKa»
XapaKTePU3YIOTCA:

Hampuomuuecxoe eocnumanue.:

- TIPOSBICHUEM HMHTEpPECa K MPOLUIOMY M HACTOSILIEMY POCCHICKON MAaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTH)KEHUAM POCCUHCKMX MATEMATHUKOB U POCCUMCKOM MaTeMaTU4YeCKOU
IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHHUM B IPYrMX HayKaX U MPUKIATHBIX cepax.

Fpawcdauc:coe u ()yxoeno-npaecmeeuuoe eocnumaHnue:

-  TOTOBHOCTBIO K BBINIOJIHCHHIO OOS3aHHOCTEW TpaKJaHWHA U peaju3alid ero IpaB,
MPEJICTABJICHHEM O MAaTEeMAaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYp TPaKIAHCKOTO oO0miecTBa (BBIOOPHI, OMPOCH W TIP.); TOTOBHOCTBIO K
OOCYXKIIEHUIO ATUYECKHX MPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUHN
HayK{, 0CO3HAaHUEM BaKHOCTH MOPATbHO-ITHUYECKUX MPUHIIATIOB B JIEATEILHOCTH YIEHOTO.

Tpyooeoe éocnumanue:



- YCTaHOBKOM Ha AakKTMBHOE YYaCTHE B pELICHUU IPAKTUYECKUX 3a1ad MaTeMaTHYeCKOU
HaIpaBJICHHOCTH, OCO3HAHNEM Ba)KHOCTU MaTeMaTHYECKOro 00pa3oBaHUs Ha MPOTSKEHUN BCel
KHU3HH Ul YCIEITHON NPOo(eCCHOHATBHON AEATEIBHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;
OCO3HaHHbIM BBIOOPDOM U IOCTPOEHHEM MHIMBHIYaJbHOM TpPAaeKTOPUH OOpa3oBaHUs MU
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

Icmemuueckoe ocnumanue:

- CIOCOOHOCTHIO K AMOIIMOHATBHOMY M 3CTETHYECKOMY BOCIIPUSATHIO MATEMAaTHIECKHX OOBEKTOB,
3a7a4, pelICHUH, pacCyKICHU;
- YMEHHMIO BUJIETb MATEMAaTHUYE€CKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

llermocmu HAYYHO20 NO3HAHRUA?

- OpHCHTalMeHd B JIEATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHHUA 00
OCHOBHBIX 3aKOHOMEpPHOCTSAX pa3BUTHs 4YEJIOBEKa, MPUPOJbI U OOIIecTBa, NOHUMAaHHUEM
MaTEeMaTHYeCKONH HayKd Kak chepbl YemoBeUeCKOW AESITeTbHOCTH, JTamoB €€ pa3BUTHS U
3HAYUMOCTH JJIsl pa3BUTHUS LIUBWIN3ALUU;

- OBJIAJICHHEM SI3bIKOM MAaTEMAaTHKH W MATEMATHYECKOW KYJIbTYPOM KakK CpPEICTBOM IO3HAHHUS
MHUpA;

- OBJIAJICHHEM IIPOCTEHIIMMH HAaBBIKAMU HUCCIIEIOBATENBCKON 1€ TEIbHOCTH.

QDu3uueckoe eocnumanue, Qopmuposanue Kyabmypsl 300pP06bi U IMOUUOHAILHOZO
onazononyuus:

- TOTOBHOCTBIO INMPUMEHSATH MAaTEMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3J0pPOBbs, BEIACHUS
3JI0pOBOTO 00pasa XHU3HHU (30POBOE MHUTAHWE, COATAHCUPOBAHHBIN PEXHUM 3aHITHA U OTIbIXA,
perynspHas puznyecKas akTUBHOCTH);

- cOopMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH, TIPU3HAHUEM CBOETO MPaBa HAa OIMUOKY M TAKOTO Ke
IpaBa Jpyroro 4yejaoBeKa.

Ixonozuueckoe eocnumanue:

- OpHeHTalued Ha NpUMEHEHHEe MaTeMaTUYeCKUX 3HAaHUW [UIsl pelieHus 3anad B 00JacTu
COXPAHHOCTH OKPYXKAaIOMmIeH Cpefpl, TUIAHWPOBAHUS ITOCTYIIKOB W OIGHKH WX BO3MOXKHBIX
MOCIEACTBUM Al OKPYKAIOUIEH Cpebl; 0CO3HAHUEM TII00ATBFHOTO XapaKTepa dKOJOTHYECKUX
npo0JieM U MyTeH UX PEIIeHHUs.

JIuunocmnwie pesynomamsl, obecnevugarowue adanmauyur  oodyuarouecoca K
UBMEHAIOWUMCA YCTIOBUAM COUUAILHOU U RPUPOOHOIL CPeObl:

- TOTOBHOCTBIO K JCUCTBHUAM B YCIOBHUSAX HEOINPENEIEHHOCTH, INOBBILIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JAESITEIbHOCTb, B TOM YUCJIE YMEHUE YUUTHCS Yy JPYTHX
JrofIeH, MPHOOpeTaTh B COBMECTHON JIE€ATEIILHOCTU HOBBIE 3HAHUS, HABBIKA M KOMIIETEHIIMH U3
OTbITA JIPYTHX;

- HeoO0XOAMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIUPOBATH HJIEH,
MOHSATHSI, TUIIOTE3bl 00 00BEKTAaX U SBJICHUSX, B TOM UUCJIE paHEe HE M3BECTHBIX, OCO3HABAThH
negUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, MIIAHUPOBATh CBOE Pa3BUTHE;

- CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlMIO, BOCHPUHUMATh CTPECCOBYIO CUTYAIUIO KAaK
BBI30B, TpPEOYIOUIMI KOHTpMEp, KOPPEKTHPOBATh NpPUHUMAEMble pEIIeHUs M JeicTBus,
(GbopMyIpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

MetanpeameTHbie pe3yJibTaThl

MertamnpeaMeTHbIe pe3yJabTaThl OCBOSHUSI MPOrpaMMbl ydeOHOTo TpeaMera «MartemaTukay
XapaKTepU3yIOTCs OBJIaJICHHEM YHUBEPCAIbHBIMU NO3HABATEJIbHbIMHU JEUCTBUSIMU,
YHUBEPCATBHBIMA KOMMYHMKATUBHBIMM JICCTBUSIMU W YHHUBEPCAIbHBIMH PeryJsTUBHbIMH
JIECTBUSIMU.



YHuBepcaibHble NMO3HABaTeJbHbIEe AeicTBUS oOecrneynBaioT (HopMUpOBaHHE 0a30BBIX

KOTHUTHBHBIX TPOIECCOB OOydarommxcsi (OCBOCHHE METOJIOB MO3HAHMS OKPYKAIOIIETO MHPAa,
MPUMEHEHHE JIOTHYECKHX, HCCIIEI0BATEIbCKUX OMepaIuil, yMeHuil pabotaTtsh ¢ nHOpManuei).

ba3zoevie nocuueckue oeiicmeusn:

BBISIBJIATh U XapaKTEPHU30BATh CYIIECTBEHHbIC MTPU3HAKU MATEMaTUYECKUX OOBEKTOB, MOHSITHIA,
OTHOLLUEHUN MEXY IMOHATUAMM;

dbopMynHpoBaTh  ONpEACNCHHS  TOHSATHH;  YCTaHAaBIMBATh  CYIIECTBEHHBIH  MpPHU3HAK
KJ1accupuKaluy, OCHOBaHUS 17151 0000UICHHS U CPABHEHHUSI, KPUTEPUU TPOBOAUMOI0 aHAIIN3a;
BOCIIPUHUMATh, (OpMyIHpoOBaTH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, EAMHUYHbIC, YaCTHBIE U OOIIIKE; YCIOBHBIC;

BBISIBJISTH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W TPOTHBOpEYHss B (akTax,
JAHHBIX, HAOJIIOICHUSX U YTBEPKIACHUSIX;

npeasiaraTh KpUTEPUU JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUHI;

JienaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIYEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

pa3buparh JOKa3aTeNbCTBA MATEMAaTHUYECKUX YTBEpKIEHUH (MpsMble U OT MPOTUBHOIO),
IIPOBOAUTH ~ CAMOCTOSITEJIBHO  HECJIOKHBIE  JIOKAa3aTEeIbCTBA  MaTeMaTHMYeCKUX  (PaKToB,
BBICTpPAaUBaTh apryMEHTAIMIO, MPHUBOIUTh MPUMEPhl M KOHTPIPUMEPHI; O0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIOCOO pelieHus y4yeOHOUM 3amauu (CpaBHHBATh HECKOJIBKO BapHAHTOB PEIICHHS,
BBIOMpATh HanOOJIee MOIXOISIINI ¢ YYETOM CaMOCTOSITEIHHO BBIZCIICHHBIX KPUTEPHEB).

Bba3zoevie uccneoosamenvckue oeiicmeusn:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIICIOBATEILCKH WHCTPYMEHT IIO3HAHUS, (OPMYIUPOBATH
BOTIPOCHI, PUKCHPYIOLIKE MPOTUBOPEUNE, IPOOIEMY, CAMOCTOSITEIIPHO YCTAaHABIMBATH UCKOMOE
U IaHHOE, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOJIUTH 110 CAMOCTOSTEIIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIM SKCIIEPUMEHT, HEOOIbIIOE
WCCJICJIOBAHKE I10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXTY CO00ii;

CaMOCTOSITENILHO (HOPMYJIHpPOBaTh OOOOMIEHUS W BBIBOABI IO pe3yJabTaTaM MPOBEASHHOTO
HaOII0/IeHNs1, UCCIIEIOBAHMUSI, OIIEHUBATh JTOCTOBEPHOCTD MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000IIEHNI;

MIPOTHO3UPOBATh BOZMOXKHOE Pa3BUTHE IMPOIIECCa, & TAaK)Ke BBIIBUTATH MPEINOIOKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Paboma c ungpopmavueri:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POpPMAIUH, JaHHBIX, HEOOXOIUMBIX JUIS
pellIeHns 3a/1a4H;

BbIOMpaTh, AHAJIW3UPOBATh, CHCTEMAaTU3UPOBaTb U  HHTEPIPETHPOBATh HHGPOPMAIUIO
pa3NUYHbIX BUAOB U (POPM IPEICTABICHUS;

BbIOMpaTh (QopMy mpencTaBieHHs HHDOpPMALMM W WUIIOCTPUPOBATh pElIaeMble 3aJauyd
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHAIUAMUY;

OLICHMBATh HAAEKHOCTh HWHGPOPMAIMU 1O KPUTEPHUSM, MPENJIOKEHHBIM YUYUTENIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

YHuBepcajibHble KOMMYHUKATHBHbIEe JeiicTBHS o0ecrneunBaoT Cc(HOPMUPOBAHHOCTh

CoMaJIbHBIX HAaBbBIKOB 06yqa}om1/1xc;1.

OO0wieHue:

BOCIIpUHUMATL U (I)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIOBHUAMHU U LETIAMU O6IJ_[CHI/I}I;
SICHO, TOYHO, I'PaMOTHO BBIPpAXXAaTb CBOIO TOYKY 3PCHHA B YCTHBIX M NHCBMCHHBLIX TCKCTax,
AaBaThb MOSCHCHUA 110 XOAY PCHICHUA 3ala4i, KOMMCHTHUPOBATH HOJ'Iy'LIeHHHﬁ pe3yibTar;



- B Xoae OOCYXIeHHs 3a7aBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOH TeMbl, IMPOOJIEMBI,
penraemMoii 3amayn, BBICKAa3bIBaTh WICH, HALIEIECHHBIC HA MOWCK PEUICHUS; CONOCTABIATH CBOU
CYXIIEHUS C CY)KICHUSMH JPYIHX YYaCTHUKOB JHMAJIOra, OOHApY>KUBATh Pa3jiMyhe U CXOJCTBO
MIO3HINIA; B KOPPEKTHOH (hopme GOpMYyIHPOBATH Pa3HOITIACHS, CBOU BO3PAKCHNUS;

- TpPeICTaBIATh pPE3YyNbTaThl pEIICHHs 3a7adyd, OSKCIEPHUMEHTA, HCCICNIOBaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opmar BBICTYIUIGHHS C Y4€TOM 3ahad IpEe3CHTAUH W
0cOOEHHOCTEH ayTUTOPUU.

Compyonuuecmeo:

- TOHWMAaTh W HCIIOJIB30BATh TPEUMYIIECTBA KOMAHIHOW W WHAMBUAYyAJILHON paboOThl Mpu
peleHrH y4eOHBIX MaTeMaTHYeCKMX 3ajay; NMPUHUMATh IIeJb COBMECTHOW JEATEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOThI, pacrpeaeisaTh BUABI padoT, JOrOBapHBATHCH,
00CYX1aTh MPOLIECC U PE3YJIbTAT paboTHI;

- 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

- y4acTBOBaTh B TPYNIOBBIX ¢opMax paboThl (0OCYXKIAeHHUs, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U JIp.);

- BBINOJHATH CBOK 4YacTh PabOThl M KOOPJIWHHPOBATH CBOM JICHUCTBHS C JAPYTUMH YJICHAMHU
KOMAaH/Ibl;

- OIICHMBATh KAueCTBO CBOETO BKJIJa B OOINMH MPOIYKT MO KPHUTEPHUSM, CHOpMyIUPOBAHHBIM
Y9aCTHUKAMH B3aMOICHCTBUSL.

YHuBepcaibHble peryjisiTUBHbIE AelicTBUS 00ECIeUrBAOT (OPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopzanmauuﬂ:

- CaMOCTOATEIbHO COCTAaBJAThH IJIaH, AITOPUTM pEIIeHUs 3aJauyd (MU €ro 4acTb), BHIOMpATh
croco0 pemieHuss ¢ Y4ETOM MMEIOLIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(pOpMaLUU.

Camokonmpons:

- BJIAJETh CIOCO0AaMHM CaMONPOBEPKH, CaMOKOHTpOJII IIpolecca W pe3yibTara peuieHHUs
MaTeMaTU4YeCKOU 3a1a4u;

- IpeaBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpH PEIICHWM 3aJa4d, BHOCHUTH
KOPPEKTHBBl B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, HAWIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

- OLICHUBAaTb COOTBETCTBHE pE3YyJbTaTa JEATCIBHOCTU IIOCTABJIICHHONM LEIU M YCIOBUSM,
OOBSACHATH NPUYMHBI JOCTHKEHUS UM HETOCTHXKEHUS 11eJI1, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

Hpe}IMeTHbIe pe3yJbTaThbl

OcBoeHue yqeGHoro KypcCa «Maremaruka» B 5-6 Kjaccax JOJIDKHO obecneunBaTh
AOCTHXKCHUC CIICAYIOIHNX NPECIMETHBIX O6p330BaTeJ'II>HI>IX PE3YIbTATOB:

5 KJace
Yucna u evluucienusn

- IloHuMaTh W NpPaBWIBHO YNOTPEONATH TEPMHUHBI, CBA3aHHBIE C HATYPaJbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

- CpaBHMBaThb M YNOPSAOYMBATH HATypajbHbIE 4YKCIA, CPAaBHUBATh B IPOCTEHIINX CIydasx
OOBIKHOBEHHBIC IPOOH, IECITHIHBIE APOOH.

- CoOTHOCHUTH TOYKY Ha KOOPAMHATHOM (UMCIIOBOI) MPSIMOM C COOTBETCTBYIOLIMM €M UMCIOM U
n300paxkaTh HaTypajibHbIE YHCIa TOYKAMHU Ha KOOPJIUHATHON (YHCIOBOM) MPSAMOM.

- Bomonsare apudmernueckue AEHCTBHS € HATypaJbHBIMH YHUCIAMH, C OOBIKHOBEHHBIMH
JIpoOSIMH B MPOCTEUIINX CITydasiX.



BbINonMHATE IPOBEPKY, IPUKUIKY PE3YJILTATA BBIYUCICHUN.
OxpyrATh HaTypalabHBIC YHUCIIA.

Pewienue mexcmoeuvix 3a0au

Pemarp TekcToBble 3amauu apuPMETHUYECKUM CHOCOOOM M C MOMOUIbIO OPTaHHW30BaHHOTO
KOHEYHOTo nepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemarp 3amauu, conepikaiiye 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIWYHHBI: CKOPOCTh, BpeMs,
paccTosiHue; 1ieHa, KOJIMYeCTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKUE 3aMIUCH, CXEMbI, TAOIUIIbI, 0003HAUYEHHUS IIPU PEIICHUU 33]1a4.
[losnb30BaTbcs OCHOBHBIMM E€AMHMIIAMU H3MEPEHUS: LEHBbI, MAacChl; PAacCTOSHHUS, BPEMEHH,
CKOPOCTH; BBIpa)KaTh OJIHU €AMHULIbI BEIMYUHBI Uepe3 JApyTHe.

W3BnekaTh, aHaIM3UPOBATH, OLEHUBATh HH(OPMAIMIO, TNPEACTABICHHYIO B Talnuue, Ha
cToj0uYaTON Iuarpamme, MHTEPIPETUPOBATh MPEACTABICHHBIC TaHHBIE, UCIIOJIb30BATh JTAaHHBIE
IIpU pELICHUN 3a/au.

Haznaonan ceomempusn

[lonb30BaTbcsl TEOMETPUYECKUMHU IOHATHSAMHU: TOYKa, MpsMas, OTPE30K, JIyd, Yrodi,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauT, TpPHUMEpPHI OOBEKTOB OKPYXKAIOIIEro MHpa, HMEHIMX (HOpMy H3YYCHHBIX
reoMeTpHuecKux Guryp.

Hcnonp30BaTh  TEPMHUHOJOTHIO,  CBS3aHHYHO C  y[JIaMU:  BEpIIMHA  CTOPOHA; C
MHOT'OYTOJIbHUKAMH: yrojl, BEpLIMHA, CTOPOHA, JHArOHANb; C OKPYKHOCTBIO: PaANyC, TUAMETP,
LEHTD.

N300pakaTh M3yuyeHHbIE reOMeTpUYecKue (Urypsl Ha HETMHOBAHHOW M KieTdaToi Oymare c
ITOMOUIBIO HUPKYJIS U JIUHEHKH.

HaxoauTpe UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C MOMOILBIO JIMHEHKH, CTPOUTH
OTPE3KH 3a/laHHOM JUIMHBI; CTPOUTH OKPYXHOCTb 33JaHHOTO pajauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB IMPSIMOYrOJbHMKA, KBajpaTa il MX IOCTPOCHMS,
BBIYHCIICHUS TUIOIAN U IEPUMETPA.

Bbruucnare nepuMerp M IIOLIaAb KBajapara, NPsMOYrojbHHKA, (UIYp, COCTABICHHBIX M3
MPSIMOYTOJIHUKOB, B TOM YHucJie (GUTYyp, N300paKEHHBIX Ha KJIeTyaTol Oymare.

Ilonp30BaTbcsl OCHOBHBIMM METPUYECKMMH €IMHULAMH H3MEPEHUS JUIMHBI, ILIOLIAAH,
BBIPaXKaTh OJJHU €IMHUIIbI BETUYHUHBI Uepe3 IpyTrue.

Pacnio3HaBath mapasuienenunen, KyO, UCIOIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, PeOpO I'paHb,
M3MEpeHus; HaXOAUTh U3MEPEHUS Mapaienenumnena, Kyoa.

Bbruucnate 00bEM Ky0a, mnapamenenunena MO 3aJaHHBIM H3MEPEHHUsM, MOJIb30BAThCS
eAMHUIIAMU U3MEPEeHUs 00BEMA.

Pemarp HecnoXHbIE 3aaud Ha H3MEPEHUE TE€OMETPUYECKMX BEJIMYMH B IPAKTUYECKUX
CUTYaIUsIX.

6 KJacc
Yuciha u epluucienus

3HaTh W MOHUMATh TEPMUHBI, CBA3aHHBIE C PA3NWYHBIMA BHUJAMHU YHCET M CIOCO0AMHU HX
3aMuiCH, TIEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIMCH YHCTIa K IPYTOM.
CpaBHuBaTh H VIOPSIAOYMBATH I1IEJbIE YWCIA, OOBIKHOBEHHBIE W JCCSITHYHBIE ApoOH,
CpPaBHUBATH YKCJIA OJTHOTO U PA3HBIX 3HAKOB.

BeimonHsATe, coueTas yCTHbIE W TNHCHMEHHBIE MPHEMBI, apupMeTHUeCKue JeHCTBUS C
HaTypaJlbHBIMA H  TEJBIMH  YHCJIaMH, OOBIKHOBEHHBIMH H JCCATUYHBIMH JAPOOSMHU,
MOJIOKUTEIBHBIMU U OTPUIATEIIbHBIMUA YUCIAMH.

BrruucisaTe 3HaY€HUS YWCIOBBIX BBIPAKCHHWM, BBIONHATH NMPHUKUIKY W OICHKY pe3yJbTara
BBIUMCIICHHUH; BBIMONHITh MPeoOpa3oBaHUS YHCIOBBIX BBIPAKEHHM HAa OCHOBE CBOWCTB
apuMeTUYECKUX JEHCTBUM.



CoOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSAMON C COOTBETCTBYIOIIUM €i YHCIOM U M300paxaTb
4KCJIa TOYKaMU Ha KOOPAMHATHOW MPSIMOM, HAXOAUTh MOAYJIb YUCIIA.

CoOTHOCHUTH TOUKH B NPSAMOYTOJIbHON CUCTEME KOOPJIAMHAT C KOOPAUHATAMH 3TOU TOUKH.
OKpyrisTh Lienble Yiciaa U JeCATUYHbIE JPOo0U, HAXOAUTh IPUOIMKEHUS YUCel.

Yucnoevie u 6yl(' GCHHblIE B8bIPANHCCHUA

[Tonnmatp 1 ynoTpedsATh TEPMUHBI, CBSI3aHHBIE C 3aMIUCBHIO CTENIEHU YHCIIa, HAXOAUTh KBaapatT
1 KyO 4uciia, BBIYUCIIATh 3HAUYEHUS YNCIOBBIX BBIPAKEHUH, COAEpKAILUX CTEIICHU.
Ilonb3oBaTbcs NpU3HAKAMU JEIMMOCTH, PacKIaplBaTh HATypajbHbIE YHCIA Ha MPOCTHIE
MHOKUTEH.

[Tonb30BaTbes MacITaboOM, COCTABIISATH IPOMOPIIMU U OTHOILLIECHUSI.

Hcnonp3oBate OYKBHI A1l 0003HAYCHHMS YHUCEN MPU 3alMCH MAaTEMaTHYECKUX BBIPAKECHUH,
COCTaBJISITh OyKBEHHBIE BhIPAXKEHUSI U (OPMYJIbl, HAXOAUTH 3HAYCHUs] OYKBEHHBIX BBIPAKCHUII,
OCYIIECTBIISISE HEOOXOIUMBIE ITOICTAHOBKH U IIPE0Opa30BaHMUsL.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoewix 3a0au

Pemiate MHOrOIIAaroBble TEKCTOBBIE 3a7jaull ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIIEHHWEM, MPOINOPLHUOHAIBHOCTbIO BEIMYUH, IMPOLEHTAMU;
pelaTb TpY OCHOBHBIE 3a/1a41 H IPOOH U MPOLIEHTHI.

Pemarp 3amaun, conepikalue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYMHBI: CKOPOCTh, BpeEMs,
paccTosiHUe, 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTEIBHOCTb, BpeMs, 00b&éMa paboThl,
UCTONB3ys apu(METHYECKHE JCHCTBUS, OICHKY, IPHKUAKY; II0Jb30BaThCS EAMHULIAMH
U3MEPEHUsl COOTBETCTBYIOLINX BEJINYMH.

CocraBiaTh OyKBEHHBIE BBIPAXKEHUSI 110 YCIOBUIO 331a4U.

W3pnekaTh MHGMOpMAIMIO, MPEICTABICHHYI0 B TaOiMLax, Ha JIMHEHHOH, cTonbuaroil uimm
KpyroBoi Juarpammax, MHTEPIPETHUPOBATh MPEACTAaBICHHbIE AAHHbBIE; HCIOJIb30BaTh JIaHHBIE
IIPU PELICHNH 33/1a4.

[IpencraBiasTs HHPOPMAIUIO C TOMOIIBIO TAOJIUL, TUHEHHON U CTOJI0YATON JUarpamm.

Hacnaonan ceomempus

[IpuBonuTe mpHUMEpPHl OOBEKTOB OKPYKAIOIIErO0 MHpa, HMEIIMUX (OpMY H3YUEHHBIX
TE€OMETPUUECKUX IUIOCKMX U NMPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI PAaBHBIX U CUMMETPHUHBIX
¢uryp.

N300paxkaTh ¢ MOMOIIBIO LUPKYIS, JUHEHKH, TPAHCIIOPTUPAa HA HETMHOBAHHOW M KJIETYaTOM
Oymare M3y4yeHHbIE IIJIOCKHE T€OMETpHUYECKHe (QUIypbl M KOHQUIYpallUH, CUMMETPUYHBIE
¢burypsi.

[Tonb30BaTbcs reOMETPUUECKUMH MOHSTUSIMM: PAaBEHCTBO (DUTYp, CUMMETPUS; HCIIOJIb30BaTh
TEPMUHOJIOTHIO, CBS3aHHYIO C CHMMETPUEN: OCh CAMMETPHUH, LICHTP CUMMETPUHU.

Haxonute BeIMUMHBI YIVIOB U3MEPEHHUEM C ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOU
BEJIMYUHBI, I0Jb30BATHCS IPU PELICHUU 3aJad IPagyCHOM MEpOH YIJIOB; paclo3HaBaTb Ha
YepTe)kKax OCTPHIM, MPAMON, Pa3BEPHYTHIN U TYIIOU YIJIBIL.

Beluucnate  UIMHY JIOMaHOM, IIEpUMETP MHOIOYIOJIbHUKA, II0JIb30BATbCS EAUHULIAMMU
W3MEPEHUS JUIMHBI, BBIPAXaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APyTHE.

Haxonutb, MCHONB3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSHUA: MEXKIY ABYMS TOYKaMHU, OT
TOYKH J0 NMPSAMOM, JUIMHY IIyTH HA KBAJAPATHON CETKE.

Boruucnare miomanas Guryp, cocTaBIeHHBIX M3 MPSIMOYTOJIBHUKOB, UCIOJIb30BATh pa3z0oueHue
Ha MPSMOYTOJbHUKHM, HA paBHbIE QUIYpHI, JOCTPAUBAHUE 10 MPSIMOYTOJILHHUKA; MOJIb30BATHCS
OCHOBHBIMM €MHULAMU U3MEPEHUS IUIOIIAN; BBIPAYKATh OJHU €IMHUIIBI U3MEPEHUS ILIOIIAN
4yepes OpyTHe.

Pacnio3HaBaTh Ha MOAENSAX U H300paKEHUSX NUPaMUAY, KOHYC, LWJIMHAP, HCIOJIB30BaTh
TE€PMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHUE, PA3BEPTKA.

N300pakaTh Ha KJIeT4aToil Oymare npsMOYTOJIbHbIHN Mapasuienenune.
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Beruncnsate 00BEM MPSMOYTONBHOTO MapajUieNienunena, Ky0a, MOoJIb30BaThCS OCHOBHBIMU
eAMHUIIAMU U3MEPEHHs 00bEMA; BEIPAKATh OHU SIMHHIIBI N3MEPEHHs 00BEMA Yepe3 Ipyrue.
Pemate HecioxkHBIE 3aa4l HAa HAXOXACHUE T'€OMETPUYECKUX BEJIMYMH B MPAKTUYECKUX
CUTYyalUsIX.
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TemaTnuyeckoe MJIAHNPOBAHUE
S kJace

IIpumepHbIe TEMBI,
pacKpbIBaloIue
AAHHBINA pa3ae

OcHOBHbBIE BU/BI J€ATCIBHOCTH

OcHOBHbBIE HalpaBJICHUA

NMPOrpamMMbl U Y4yeOHoe copepxaHue 00y4aoIUXCH NPU U3yYeHUH TeMbl (Ha BOCIIUTATEILHOM
KOJIMYeCTBO YaCOB, YPOBHe y4eOHBIX AeiCTBHI) AeATeJIbHOCTH
OTBOJAUMOE HA UX
H3y4eHue

Harypaabhble Jecsatuunas cuctema cuuciieHus. Psyg Ywurarth, 3aIMCHIBATH, CPABHUBATH - IlaTtpuoruueckoe
yucaa. [leiicrBus HaTypalbHbIX uKcen. HaTypanbHblil ps. HATypaJIbHbBIC YHACIIA; BOCIIUTAHUE.
¢ HATYPaJbHBIMH Yucno 0. npeIaratb U 00Cy1aTh Crocoobl - llenHocTH HAy4yHOrO
YyHCIaMU HarypanbHble uncia Ha KOOpAUHATHON YIOPSA0YMBAHUS YHCEN. MO3HAHMUSL.
(52 v) npsiMoii. CpaBHEHUE, OKPYTIIEHUE HN300pamxaTh KOOPAUHATHYIO NIPAMYIO, - ®opMupoBaHue

HaTypaJbHbIX YHCEIL.

ApudmeTrndeckue IeiCTBHUS ¢ HATypaIbHBIMU
yuciaamu. CBOMCTBA HYJIS TIPH CIIOKCHUH U
YMHO>KEHHH, CBOMCTBA €AMHULBI U
ymHOXeHMH. [IepemecturensHoe
COYETaTEIbHOE CBOMCTBA CIIOKEHUS U
YMHOXEHHS,

pacIpenenuTebHOE CBOMCTBO YMHOXKEHHS.
Jenurenu u KpaTHBIE YKCIIA, PA3JIOKEHUE
4rcia Ha MHOXKUTENH. JIeJIeHrne ¢ OCTaTKOM.
ITpocTeie n

cocTaBHble yncia. [IpusHaku 1eaumMocTH Ha 2,
5,10, 3,9.

Crenens ¢ HaTypaJIbHBIM ITOKAa3aTEeJIEM.
UucnoBble BeIpaKeHUs; TOPSIAOK JEHCTBUM.
Pemnienne TeKCTOBBIX 3a7la4 Ha BCE
apudMeTUIECKHe ICUCTBHS, Ha IBIDKCHHUE U
MOKYIIKH

0TMEYaTh YKcia TOYKAMH HA
KOOpJAMHATHOU NPSMOM, HAXOAUTh
KOOPJMHATBI TOYKH.

HccnenoBarh CBOMCTBA HaTypaJIbHOIO
psna, uncen O u 1 mpu ciokeHuu u
YMHOKEHHH.

Hcnosb30BaTh NPaBHJIO OKPYIVICHUS
HaTypaJIbHBIX YUCEIL

BeInotHATL apupMeTHYecKHue 1eHCTBUS
C HaTypaJbHBIMU YHCJIAMU, BBIYHCIATH
3HAQYEHMS YACIIOBBIX BBIPAXKEHUM CO
cKOOKaMu 1 6e3 CKOOOK.

3anuchIBaTh NPOU3BECHHUE B BUJIE
CTEIIEHU, YUTATH CTEIICHU, HCII0JIb30BaTh
TEePMHMHOJI0THI0 (OCHOBaHUE, OKA3aTeNb),
BbIYHMCJIATH 3HAYEHHU S CTCIICHEN.
BbINOJHATH NPUKUIKY M OLIEHKY
3HAYEHUW YMCIIOBBIX BBIPAKEHUM,
npeiaratb 1 NPUMEHATHh MPUEMBbI
NPOBEPKH BBIYKCIICHUMN.

KYJIBTYPBI 310POBbSL.
- TpynoBoe BocIuTaHHE.
- DKOJIOTHYECKOE
BOCIIMTaHUE.
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Hcnoab30BaTh NpU BHIYMCIEHUSIX
MIePEeMECTUTENBHOE U COYeTaTeIbHOE
CBOMCTBA CJI0KECHMS U YMHOXKECHUS,
pacnpeenuTeIbHOe CBOMCTBO YMHOKEHHUS,
(¢opmyanpoBaTh U NPUMEHATH NPABHJIA
peoOpa30BaHUs YUCIIOBBIX BbIPAXKEHHH Ha
OCHOBE CBOMCTB apu(METHUECKUX
JIEUCTBUI.

HccnenoBatb 4iCIOBbIE 3aKOHOMEPHOCTH,
BbIIBUT'aTh U 000CHOBBIBATH I'MIIOTE3bI,
¢opmyanpoBaTs 00001IeHNSI U BHIBOABI
0 pe3yJibTaTaM NPOBEAEHHOTO
HCCIIEI0OBaHUS.

@opMyJIMPOBATH ONpeAeTeHHs IeTUTENs
Y KPaTHOTO, HA3BIBATH JICJIUTEIU U
KpaTHBIC YKCIIa; pACO3HABATD MPOCTHIE U
COCTaBHBIC yuCia; (popMyJMpPOBaTH U
NPUMEHATH NPU3HAKM JICTUMOCTU Ha 2, 3,
5,9, 10; npuMeHSITH AJATOPUTM
Pa3NIoKEHUS YKCIia Ha TPOCThIE
MHOXUTEINH;

HAXOAUTh OCTaTKU OT JICTICHUS U HEIMOJIHOE
YacTHOE.

Pacno3naBaThb UCTHHHBIC U JIO)KHBIC
BBICKA3bIBAHUS O HATypaTbHBIX YUCIIAX,
NPUBOJAUTH MPUMePbI U KOHTPIPUMEPHI,
CTPOWTH BBICKA3bIBAHMA U OTPULIAHUS
BBICKA3bIBaHUM O CBOMCTBAX HATYPaIbHbBIX
YHUCEI.

KoncTpyupoBath MaTeMaTH4YeCKHe
NPeI10KeHHs C TOMOIIBIO CBS30K «1»,
U, «ECTH..., TO...».

PemaTtpb TekcTOBBIE 330241
apupMeTHIECKUM CIocoooM,
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HCIO0/1b30BATH 3ABUCUMOCTH MEKIY
BEJIMYUHAMU (CKOPOCTb, BpeMs,
paccTosiHue; 11eHa, KOJIM4eCTBO, CTOMMOCTD
U Ip.): AaHAJM3HPOBATH U OCMBICJIMBATH
TEKCT 3a7a4i, nepedopmyimpoBarThb
yCIIOBUE, M3BJIEKATh HEOOXOANMbIE
JAHHBIC, YCTAHABJIUBATH 3aBUCUMOCTH
MEXy BEJINYMHAMH, CTPOUTH JIOTHYECKYIO
LIETIOYKY PACCYX IACHUM.

MoaeanpoBaTh X0/ pELICHUS 33]1a4u C
MTOMOIIIBIO PHCYHKA, CXEMBI, TaOJIHIIBI.
IIpuBoauTH, pa3déupaTb, OLEHNBATH
pa3jInYHbIE PEUICHUS, 3alIUCH PELICHUI
TEKCTOBBIX 33J1a4.

Kpurnyecku oneHMBaTh I10JY4CHHBIN
pe3yiabTaT, 0CyIeCTBJIATH CAMOKOHTPOJIb,
IIPOBEPSIS OTBET HA COOTBETCTBUE YCIIOBHIO,
HAXOIUTh OIIMOKH.

PemaTh 3a7auu ¢ NOMOIIBIO Iepedopa Bcex
BO3MOJKHBIX BaPUAHTOB.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS
apruMETUKHN

Harasanas
reomerpus. JInuuu
Ha IJIOCKOCTH

(14 )

Touka, npsAmasi, OTpe30K, ay4. JIomaHas.
M3mepeHue JUIMHBI OTPE3KA, METPUUECKUE
€AMHMILIBI U3MEepEeHUs JUIMHBI. OKpY>KHOCTb U
KpYT.

VYrou. IIpsmMoin, OCTpsIi, TYNIOW U
pa3BEPHYTHIN yruibl. i3MepeHnue yrios.
IIpakTHyeckue padborTsbi:

«ITocTtpoeHue y3opa U3 OKpyKHOCTEN.
«ITocTpoeHue yrios»

Pacno3HaBaTth Ha yepTexax, pUCyHKax,
ONHUCBIBATD, UCIIOJIb3Yysl TEPMUHOJIOTHIO, U
U300paxKkaTh C MOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE3OK,
JIy4, YroJj, JOMaHYyl0, OKPY>KHOCTb.
Pacno3naBathb, NPpUBOAMTH NPUMeEPbI
00BEKTOB peabHOI0 MUPA, UMEIOIINX
(dhopMy H3yueHHBIX QUTYD, OLEHMBATDH HX
JINHEWHBIE Pa3MEPBI.

Hcnosb30BaTh IMHENKY U TPAHCIIOPTUD
KaK MHCTPYMEHTBI JUIsl IOCTPOCHHUS U
M3MEpPEHUS: H3MEPATh JIIMHY OTpPE3Ka,

[TarpuoTnueckoe
BOCIIMTAHUE.
[HennocTH Hay4HOTO
MIO3HAHMUS.
dopMupoOBaHHE
KYJIBbTYPBI 3J0POBBS.
TpynoBoe BociuTaHUe.
DKonornyeckoe
BOCITUTaHHE.
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BEJIMYKMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOMN
JUIMHBI, YTOJI, 3aJaHHOW BEJIMYHHBI;
OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH,
CTPOUTH OKPYKHOCTb 3aIaHHOTO paguyca.
N300pazkarh KoHUTYpaUU
reOMEeTPHUECKUX (DUTYp U3 OTPE3KOB,
OKPY>KHOCTEH, UX YaCTEH HA HEJIMHOBAaHHOMU
U KJIeT4aToi Oymare; npeasararhb,
ONHUCBIBATH M 00CYKAaTh CIIOCO0OBI,
AJITOPUTMBI IIOCTPOCHMUS.

Pacno3znaBaTth M n300pakaTh Ha
HEJIMHOBAHHOMW U KjleT4aTol Oymare
IIPSIMOM, OCTPBIN, TYIIOM, pa3BEPHYTHIN
yIJbl; CPABHUBATD YIJIBL.

BoruncasTe JUIMHBI OTPE3KOB, JIOMaHbIX.
ITonuMaTh ¥ MCIIOIB30BATH NIPH
pelIeHuH 32124 3aBUCUMOCTH MEXIY
€IMHULIAMU METPUYECKOM CUCTEMBI

Mep; 3HAKOMHUTBCSI C HEMETPUYECKUMHU
CUCTEMaMHU Mep;

BBIPAKATh JUIMHY B PA3JIMYHbIX €IUHUIIAX
HU3MEpEeHusl.

HccaenoBarh Guryps! 1 KOH(pUrypamum,
HCI0JIb3YS IU(POBHIE PECYPCHI

OOBLIKHOBEHHbBIE
apoou
(58 u)

Jpo6s. [IpaBunbHbIE 1 HETTPaBUIIbHbBIE IPOOH.

OcHoBHOE cBOMCTBO Apodu. CpaBHEHHE
JpOOeH.

Cl10)KeHHE U BEIYUTAHHE OOBIKHOBECHHBIX
npobeit. CmemnranHas 1poOb. Y MHOXKEHUE U
NesieHne OOBIKHOBEHHBIX IPO0eii; B3aUMHO-
obOpaTHbIe 1podu.

Pemenne TeKCTOBBIX 3a/1a4, COJIEPIKAIIIX
npobu. OCHOBHBIE 3a7]a4H HA IPOOH.
[Tpumenenue OYKB JUIsI 3aTTUCH

MopaenupoBarthb B rpadu4ecKoi,
peIMeTHOH popme, ¢ TOMOIIIbIO
KOMIIBIOTEpA MOHSTHS M CBOICTBA,
CBsI3aHHBIE C OOBIKHOBEHHOM JPOOBIO.
YuTaTh 4 3aIMCHIBATH, CPABHUBATH
OOBIKHOBEHHBIE JIpOOU, MpeIIaraTh,
000CHOBBIBATH U 00CYKIATh CIOCOOBI
yIOpAI0YMBaHUS JpoOeit.
H306paxkarsb 00ObIKHOBEHHBIE 1pOOU
TOYKAaMH Ha KOOPJIMHATHOM MPSIMOii;

I'paxxmanckoe
BOCITUTaHHE.
[TarpuoTnueckoe
BOCIIMTAHUE.
JyxoBHO-
HPABCTBEHHOE
BOCIHMTAHUE.
Ananranus
oOyyJaromerocs K
V3MEHSIOIUMCS
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MaTE€MaTUYECKUX BBIPAXKCHUH U IPEII0KECHUN

HCMO0Jb30BATH KOOPAUHATHYIO MPAMYIO JIJIS
CpaBHEHUS IPOOEH.

DopmMyJIMPOBaTh, 3aIUCHIBATH €
MOMOIIbI0 O0YKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOUW APOOH; HCMOJIB30BATH
OCHOBHOE€ CBOWMCTBO JPOOH ISl COKpAIICHHUS
npobeii 1 mpuBeieHUs APOOU K HOBOMY
3HaAMEHATEIIO.

I[IpeacraBasATh cMELIAHHYIO APOOH B BUJIE
HEMPAaBUJIbHOM U BBIIEIATH LETYIO YacTh
YHUClia U3 HEMPaBUILHOM IpoOH.
BbinoaHaTs apugmMeTudeckue aeiicTBUs
C OOBIKHOBEHHBIMH JIpOOSIMU; IPUMEHATH
cBOiicTBa apu(PMETHUCCKUX JTCHCTBUH IS
palMoHaIN3alUN BHIYUCIICHUH.
BBINOHATH NPUKUIKY M OLEHKY
pe3yibTaTa BEIUUCICHUN; MPeAJaraTh u
NMPUMEHSATH NPUEMBI IPOBEPKHU
BBIYHCIICHHI.

IIpoBoauTH MCCIEIOBAHUS CBOVCTB
npobeif, omupasch Ha YUCIOBBIE
AKCTIIEPUMEHTHI (B TOM YHUCJIE C TIOMOIIIBIO
KOMITBIOTEPA).

Pacno3naBaTh UCTUHHEIC H JIOJKHBIC
BBICKA3bIBAHUS O IPOOSX, MPUBOAUTH
NMPUMePbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPULIAHUS
BBICKA3bIBaHUH.

Pematpb TeKCcTOBBIE 337]a4H, COAEPKALINE
JTpOOHBIC TaHHBIC, M 33]]a49H Ha HAXO0XKJICHHUE
YacTH 1IEJIOr0 U LIEJIOro 110 €ro YacTH;
BbISIBJISITh X CXO/JICTBA M Pa3jInuMsl.
MoaeanpoBaThb X0/ PELICHUS 33]1a4H C
TTOMOIIIbIO PUCYHKA, CXEMBbI, TAOTHUIIBI.

YCJIOBUSAM COLIMATIbHOM

CpElBl.
dopMHUpOBaHUE
KYJIBTYPBI 3J0POBbSI.
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IIpuBoauTH, pa30upaTh, OLleHNBATH
pa3iIuyYHbIe PEIICHHUS, 3alUCH PELICHHH
TEKCTOBBIX 3a]1a4.

Kpurnyeckn oueHUBAaTh MOJYyYCHHBIN
pe3yibTaT, OCYILIECTBISITH CAMOKOHTPOb,
MIPOBEPSISl OTBET HA COOTBETCTBHE YCIIOBUIO,
HAXOIUTH OILINOKH.

3HAKOMHUTBLCH € UCTOPHUEN PA3BUTHS
apumMeTHKu

Harasanas
reoMeTrpus.
MHOroyroJbHUKHU
(12 u)

MHoroyronbHuKu. YeTbIpexyrojibHUK,
IPSIMOYTOJIbHUK, KBaJparT.

TpeyronapHuK.

[Tnomane u nepuMeTp NpAMOYIroIbHUKA U
MHOT'OYTI'OJIbHUKOB, COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, €MHUIIBI H3MEPEHUS
wiomaau. Ilepumerp MHOrOyrojasHuKa
IIpakTuyeckas padora «Iloctpoenue
IIPSIMOYTOJIBHHKA C 3aJaHHBIMA CTOPOHAMHM Ha
HEJIMHOBAaHHOM Oymarey.

OnuceiBaTh, HCNOJIL3Ys TEPMHHOJIOTHIO,
H300paxkaTh C IOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB U OT PYKH, MOJEIIUPOBATh U3
OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPHI O0BEKTOB
pearbHOro MUpa, UMEIONINX GOopMy
MHOTOYTOJIbHUKA, IPSIMOYT'OJIbHHKA,
KBaJipaTa, TPEYrojibHUKa, OEHUBATH UX
JMHEWHBIE pa3Mephl.

BoruncasTe: nepuMeTp TpeyrojbHUKA,
MPSIMOYTOJIbHUKA, MHOTOYT'OJIbHHKA,
IJIOLIA/1b IPSIMOYTOJIbHUKA, KBaJpaTa.
H300paxkaThb OCTPOYTOJIBHBIE,
MPSIMOYTOJIbHBIE U TYIIOYTOJIbHbIE
TPEYTOJIbHUKHU.

CTpouTh Ha HETMHOBAHHOM U KJIETYAaTOMN
Oymare KBajipaT U NPSIMOYTOJIBHUK C
3aJIaHHBIMU JUIMHaMU CTOPOH.
HccnenoBarh cBOMCTBA NIPAMOYTOJIbHUKA,
KBajipaTa IMyTéM SKCIIEpUMEHTA,
HaOJIOACHNUS, U3MEPEHMSI, MOJICTTUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpara u
MIPSIMOYTOJIbHHKA.

KoncTrpynpoBars MaTemaTH4ecKue
NPeIJI0KEHUsI C TOMOUIBIO CBA30K

I'paxxmanckoe
BOCIIMTaHUE.
[TatpuoTnueckoe
BOCIIMTaHUE.
Ananranuys
oOyyaromierocs K
M3MEHSIOILIMCS
YCJIOBHUSAM COLIMATBHOM
Cpenbl.
dopmMupoBaHHE
KYJIbTYPbI 3J0POBBA.
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«HEKOTOPBII», «It000ii». Pacno3naBath
HCTHHHBIC U JIOJKHBIC BEICKA3bIBAHHUS O
MHOT'OYTOJIbHUKaX, IPUBOAUTH MPUMepPbI U
KOHTPIPUMEPHI.

HccaenoBaTh 3aBHCHUMOCTb IJIOIIAIH
KBaJipaTa OT JJIMHBI €r0 CTOPOHBI.
Hcnoab30BaTh CBOMCTBA KBAaPaTHOM
CETKH ]ISl TOCTpOeHUs (hUryp; pa3onBarh
MPSAMOYTOJIbHUK Ha KBaJApPAThI,
TPEYTOJIbHUKHU; COCTABJIATH (QUTYDPHI U3
KBaJIpaTOB U MPSIMOYTOJIbHUKOB U HAXOAUTh
UX IUIOWIAb, pa30uBaTh PUIyphI HA
MIPSIMOYTOJIbHUKH U KBAJPATHl U HAXOUTh
HX TJIOIAAb.

BoipaxkaTh BEIMUYMHY IIONIAAN B
Pa3IMYHBIX €IUHUIIAX

W3MEPEHHS] METPUYECKON CUCTEMBI MEp,
NMOHUMATh M HCI0Jb30BaTh 3aBHCHMOCTH
MEXIy METPUUYECKUMH €ITMHHUIIAMHU
W3MEPEHHUS TUIOIIA/IN.

3HAKOMHTBCS ¢ MPUMEPAMU PUMEHEHHU S
IUIONIAN ¥ IEPUMETPA B MPAKTHYECKUX
cutyauusx. Pemars 3agaum u3 peaibHOU
KU3HU, NPeAIaraTb U 00CyK1aTh
pa3auvHbIe cnoco0bl pereHus 3a1a4y

JecaTu4HbIC IPOOH
(46 v)

Jecstuunas 3anuck Apobei.

CpaBHEHHE IECITUYHBIX TPOOECH.
JleicTBUS ¢ IECATUYHBIME IPOOSMHU.
OxpyrieHue JecsITHUHBIX APOOeH.
Pemenue TeKCTOBBIX 3a/1a4, COAEPKALINX
npobu. OCHOBHBIE 3a7]a4H Ha IpoOH

IIpeacTaBasATh 1eCATUUHYIO ApOOb B BUJIE
OOBIKHOBEHHOH, YUTATh M 3alIUCHIBATh,
CPaBHMBATh JCCATUYHBIE ApOOH,
npeaaratb, 000CHOBBIBATH M 00CYKIATh
CIoco0bI yIOpsA0YMBaHUS NECATUYHBIX
TpoOei.

M300pakaTh necaTUUHBIC IPOOH TOUKAMHU
Ha KOOPJAMHATHOW IIPSIMOIA.

BhISIBJISITH CX0CTBA U PA3JIMYMSA IPABUT

ITarpuoTtnueckoe
BOCITUTaHHE.
IlennocTr Hay4HOrO
TTO3HAHMSL.
dopmMupoBaHUE
KYJIbTYpPBbI 3J0POBBS.
TpynoBoe BociuTaHue.
DKOJIOTHYECKOE
BOCIIMTAHUE.

18




apudmeTnyecKux IEeHCTBUH C
HaTypaJIbHBIMU YUCIIAMH U I€CATUYHBIMU
IpOo0sSIMU, OOBSICHATH UX.

BoinoaHAThL apudmeTnyeckue 1eUCTBUS C
JECSITHYHBIME IPOOSMU; BHINOJIHSATH
NPUKUAKY U OLIEHKY pe3yibTaTa
BBIYMCIICHH.

IIpuMeHSITH CBOIicTBa apu(METHUCCKIX
JEWCTBUI JJIS1 pallMOHAIM3aluN
BBIYMCIICHUM.

IIpuMeHSITH NPaBUJIO OKPYIJICHUS
JECSITHUHBIX APOOEH.

IIpoBoaMTH MCCIEIOBAHUS CBOVCTB
JECSITUUHBIX ApoOei, onupasich Ha
YUCJIOBBIE HKCIIEPUMEHTHI (B TOM YHUCIIE C
MOMOIIBIO0 KOMIIBIOTEPA), BHIABUTATH
TUNOTE3bI ¥ PUBOJIUTH UX 00OCHOBAHHS.
Pacno3HaBaTh UCTUHHBIC U JIOKHbBIE
BBICKA3bIBaHUS O IPOOSX, MPUBOAUTH
NMPUMePbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHUS U OTPULIAHUS
BBICKa3bIBaHU.

Pemiars TekCTOBBIE 3a7a4M, COIEPIKALLNE
TpOOHBIE TaHHbBIE, M HA HAXOKICHHUE YaCTH
LIEJIOTO U LIEJIOTO 10 €r0 YacCTH; BHIABJIATH
HUX CXO/CTBA M Pa3jIuM4Ms.
MopaeaupoBaTh X0/ pEUIEHU 3a1a4U C
MTOMOIIIBIO PUCYHKA, CXEMBI, TAOTHUIIbI.
IIpuBoauTH, pa3déupaTh, OLIEHNBATH
pa3IMYHBIE PEIICHUS, 3aUCH PEIICHUN
TEKCTOBBIX 33]1a4.

OnepupoBaTb IpOOHBIMHU YHCIIAMHU B
peanbHBIX KU3HEHHBIX CUTYalIUsIX.
Kpurnyecku oneHMBaTh NOJIY4EHHBIN
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pe3yiabTaT, OCYIIECTBIISITh CAMOKOHTPOJIb,
MIPOBEPSISl OTBET HA COOTBETCTBHE YCIIOBUIO,
HAXOJUThH OLINOKH.

3HAKOMHUTBLCH C UCTOPHUEN PA3BUTHS
apumeTHKu

Harasnuas
reoMeTpus.

Tena u ¢purypsl B
NPOCTPAHCTBeE
(10 v)

Mmuororpanauku. M3o0pakenne
MHOT'OIPaHHUKOB. Monenu
MIPOCTPAHCTBEHHBIX TEIL.
[TpstmoyronbHBIN Napauienenunen, Kyo.
Pa3BépTku kyOa u napaienenumnesaa.
O06BEéM KyOa, IPIMOYTOIBHOTO
napajuiejaenumnena

IIpakTnyeckas padora «Pa3Béprka KyOay.

Pacno3HaBaTh Ha yepTeKax, pUCyHKax, B
OKPY KaloleM MHPe MPSIMOYTOJIbHBIN
napajuiesienumnena, Kyo, MHOrorpaHHHUKH,
ONMCHIBATDH, HCIOJIb3YSl TEPMUHOJIOTHIO,
OlIeHUBATH JIUHEIHBIC pa3MepHI.
IIpuBoauTH NpUMePHI O0BEKTOB
peaIbHOTO MHUpa, UMEIOIIHNX (HOpMy
MHOrorpaHHuvka, npsaMoOyrojJbHOro
napajuienenumnena, kyoa.

N3006paxkarh Kyd Ha KJIeTyaTol Oymare.
HccnenoBarthb cBoiicTBa Ky0a,
MPSIMOYTOJIBHOTO MapauIeIIeIuIIe aa,
MHOTOTPaHHUKOB, HCIIOJIb3ys MOJIEIH.
Pacno3naBath M n300pakaTh pa3BépTKU
Ky0Oa u nmapayuienenumnena. MoaeaupoBaThb
Ky0 U nmapajuienenunesa u3 Oymaru u npounx
MaTEpUasIoB, 00bACHATH CIOCO0
MO/JICITUPOBAHUSI.

Haxoautp n3MepeHus, BbIYUCIATH
TJIOIAIb TTOBEPXHOCTH; 00BEM Ky0a,
MPSIMOYTOJIBHOTO MapajulesIenumnena;
HCCJIeI0BATH 3aBUCHUMOCTH 00BhEMa Kyda
OT JJIUHBI ero pedpa, BBIABUTaTh U
000CHOBBIBATH THIIOTE3Y.

Ha6monaTs ¥ NIpOBOAMTH AHAJOTMH
MEXy MOHATHUSIMH TUIOMIAIA U 00bEMa,
NepUMeTpa U IUIO0IIAN TOBEPXHOCTH.
Pacnio3zHaBaTh UCTUHHEIE U JTOKHEIE
BBICKA3bIBAaHUSI O MHOTOTPAaHHUKAX,

[Tarpuotnueckoe
BOCITUTAHHUE.
L{eHHOCTH HAay4YHOTO
MO3HAHMUSL.
dopMupoBaHUEe
KYJIbTYPBI 3J0POBBAL.
TpynoBoe BociuTaHHeE.
DKOJIOTHYECKOe
BOCITUTaHHUE.
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NPUBOJAUTH NPUMePbI U KOHTPIPUMEPHI,
CTPOUTH BHICKA3BIBAHMS U OTPUIIAHUS
BBICKa3bIBaHUM.

Pemartsp 3a1a4u 13 peagbHON KU3HU

IloBTOpPEHUE U
o0o0Imenue.
(12 )

IToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB
Kypca 5 kiacca, 000011eH1ue 3HaHHH.

BopI4ucaATh 3HaYCHUS BBIPAKECHUM,
coJiepKallMX HaTypaJIbHbIC YHCIIA,
OOBIKHOBEHHBIE U JAECATUYHBIC APOOH,
BBITIOJHSATH MpeoOpa3oBaHUs YHCE.
Bei0upaTs cnocod cpaBHEHUs YKcCed,
BBIYHMCIICHH, IPUMEHATh CBOMCTBA
apuMeTHIeCKuX NEHCTBUH s
palrOHANN3alUH BHIYUCICHUH.
OcymecTBJIATHh CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEHCTBUN U CAMOIIPOBEPKY
pe3yJibTaTa BEIYMCIECHUMN.

PemaTe 3agaum u3 peanbHOU KU3HU,
NPUMEHATh MaTeMaTH4YeCKue 3HAHUS IS
pelIeHus 3a/1a4 U3 IPYTuX y4eOHbIX
MIPEIMETOB.

Pemathb 3a1a4u pa3HbIMH CIIOC00aMH,
CPAaBHUBATH CNOCOOBI PEICHUS 3a/1a4H,
BBIOMPATh PalMOHAJIBHBIN CIIOCO0

- Ilatpuornueckoe
BOCIIMTAHUE.

- lleHHOCTH Hay4yHOTO
IIO3HAHMSL.

- @opMmupoBaHue
KYJIBTYPBI 3J0POBbSI.

- TpynoBoe Bocniuranue.

- DKOJIOTHYECKOE
BOCIIUTAHHE.

6 KJacc

IIpumepHbie TEMBI,
pacKpbIBaoLye
AAHHBIN pa3ae

OcHOBHbBIE BHUbI J€ATCIBHOCTH

OcHoBHBIC HaNIPaBJICHUSA

NporpaMmsbl 1 YueOHoe conep:xanue o0yyarommxcs IpM U3y4YeHHH TeMbl (Ha BOCIIUTATEIbHOM
KOJIMYeCTBO YaCOB, YPOBHeE y4eOHBIX A€l CTBHI) AeATEeJIbHOCTH
OTBOJMMOE Ha UX
H3y4eHHue

Harypaabhble yncaa. | ApudpmMerndeckue JeHCTBUS C BoinoanaTs apudmernueckue geiicteusi | - Ilatpuotndeckoe

(36 u) MHOT03HAYHBIMU HaTYPAJIbHBIMH YHCIIAMHU. C MHOI'O3HaYHBIMH HaTypalbHBIMU BOCIIMTAHUE.
YucnoBble BIpaXeHHUs], TOPSIOK AEHCTBUIA, YHClIaMU, HAXOAMTh 3HAYEeHUs YHCIIOBBIX - llenHocTtu Hay4yHOTO
UCIOJIb30BaHUE CKOOOK. OKpyriieHue BBIpQ)KEHUH cO CKOOKaMH U 6€3 CKOOOK; NIO3HAHMSL.
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HaTypaJlbHbIX YUCCII.

I[eJ'II/ITeJ'II/I M KpaTHBIC YK Clla, HauOOIBIIHNHN
06H_II/II71 JACINTCIIb 1 HAUMCHBIICC OGH.ICC
KpaTHOC.

Paznoxxenue uncna Ha IIPOCTBIC MHOXKHUTCIIN.
I[eJ'II/IMOCTB CYMMBI U ITPOU3BCACHUA. I[eJ'IeHI/IC
C OCTaTKOM.

Penrenne TekCTOBBIX 3aJa4

BbIYMCJISITh 3HAYEHU S BHIPAKECHUM,
COJIeprKaliX CTEICHHU.

BbINOHATH NPUKUIKY U OLIEHKY
3HAQUYEHMI YMCIIOBBIX BBIPAKECHHUI,
NPUMEHATH NPUEMBI IPOBEPKHU
pe3yIbTara.

Hcnoab30BaTh NpPU BHIYMCTICHUSIX
MIepEeMEeCTUTEIbHOE U COYeTaTeIbHOe
CBOMCTBA CJIOKECHHS U YMHOXKECHUS,
pacnpeenuTenbHOe CBOMCTBO YMHOKECHHUS
OTHOCUTEJILHO CJIOXKEHUSI, CBONCTBA
apupMETUYECKHUX JEHCTBUMN.
HccnenoBathb 4iCIOBBIE 3aKOHOMEPHOCTH,
MIPOBOJUTH YUCIIOBbIE SKCIIEPUMEHTHI,
BbIIBUT'ATh U 000CHOBBIBATH TMIIOTE3bI.
®opMyJIMPOBATH ONpeAeTeHHs IeTUTENs
Y KpaTHOTO, HAUOOJIBIIIEr0 0OIIETO
JEJIUTENs] U HAMMEHBIIETo 00I1Iero
KpaTHOT'0, TPOCTOI'0 U COCTABHOT'O YHCEIT;
WCIIOIB30BATh ATU MOHATHS TIPH PEUICHUN
3a/1a4.

IIpuMeHSATH AJrOPUTMBbI BEIYHCIICHUS
HAUOOJIBIIETO OOIIEr0 AEITUTENS U
HaWMEHBIIIETO OOIIETO KPATHOTO JABYX
YHUCEeJl, aJITOPUTM PA3JI0KEHUS Yncia Ha
MPOCTHIE MHOKHUTEIIH.

HccnenoBarhb ycinoBus 1enuMocTy Ha 4 1 6.
Hccaenosarnb, 00cyxnarh,
(¢opmyanpoBaTs 1 000CHOBBIBATH BBIBO/
0 Y€THOCTH CYMMBI, IPOU3BEICHUS: TBYX
YETHBIX YUCEJI, IBYX HEUETHBIX YHUCIIE,
YETHOI'O0 U HEYETHOTO YUCEIL.
HccaenoBarb ¢BOMCTBA 1€TUMOCTH CYyMMBI
Y TIPOU3BEICHUS YUCET.

dopMHUpOBaHUE
KYJIBTYPBI 3J0POBbSI.
TpynoBoe BociuTaHue.
DKOJIOTHYECKOE
BOCIIUTAHHUE.
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IIpuBoaMTHL NpPUMePBI YKUCEN C 33aHHBIMU
CBOWCTBaMM, PAcIlO3HABATh BePHbIE 1
HeBEpPHbIe YTBEPKIACHUS O CBOMCTBAX
qucell, OPOBEPraTh HEBEPHbIE
YTBEPKACHUSA C IIOMOLIBI0 KOHTPIIPUMEPOB.
KoncrpynpoBarbs MaTeMaTHuyecKkue
NPeIJIOKeHUSs C TIOMOLIBIO CBSA30K «H,
«UIIH», «ECIH. .., TO...».

PemaTh TekcTOBBIE 33/1a41, BKIIIOYAIOLIUE
MOHATUS I€TMMOCTH, ApUPMETUIECKUM
CII0COO0M, HCIIOIB30BaTh Mepedop BCex
BO3MOJKHBIX BAPHAHTOB.

MoaeanpoBaTh X0/ PELICHUS 331a4H C
MIOMOILBIO PUCYHKA, CXEMBI, TAOIHILIBI.
IIpuBoauTh, pa3éuparb, OEHUBATH
pa3UyHbIE pEeIEeHUs, 3alIUCH PEeILIeHU
TEKCTOBBIX 3ajau.

Kputnuecku oneHuBaTh 10JIy4eHHbBIN
pe3yibTaT, HAXOUTh OIINOKH,
OCYILIECTBIISITH CAMOKOHTPOJIb, IPOBEPSS
OTBET HA COOTBETCTBHE YCIOBUIO

Harasanas
reomerpus. Ilpsimbie
HAa IJIOCKOCTH.

(8w

[TepnienqukynsapHele npsmele. [lapamiensHble
psIMBbIE.

PaccrossHue Mexny 1ByMs TOUKaMH, OT TOUKH
JI0 TIPSIMOM, JUIMHA IIyTH Ha KBAJpPaTHOM CETKe.
[Tprmeps! MPAMBIX B IPOCTPAHCTBE

Pacno3naBaTth Ha yepTexkax, pUCyHKax
CJTy4au B3aMMHOTO PACTIOJIOKEHUSI IBYX
MPSIMBIX.

HN300paxaThb ¢ NOMONIBI0 YEPTEKHBIX
HHCTPYMEHTOB Ha HEJIMHOBAaHHOU U
KJIeTYaTOM Oymare JiBe rmepeceKaronuecs
MpsIMbIE, JIBE MapasuiebHbIE TPSIMBIE,
CTPOUTH MPSAMYIO, IEPIICHANKYIISIPHYIO
JTAHHOH.

IIpuBoAMTH MpUMeEPHI MTAPATIICTLHOCTH U
MEePHEHIUKYISIPHOCTH MIPSIMBIX B
MIPOCTPAHCTBE.

Pacno3HaBath B MHOTOYTOJIbHUKaX

ITarpuoTtnueckoe
BOCIMTAHUE.
[lenHOCTH Hay4yHOTO
MO3HAHUSI.
dopmMupoBaHUE
KYJIBTYPbI 37J0POBbSI.
TpynoBoe BocriuTaHue.
Ananranuys
oOyuarorerocs K
W3MEHSIOIIUMCS
YCIIOBUSM COLUATbHON
Cpenbl.
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MEepHEHIUKYIISIPHBIC U TTapaJlIeIbHbIC
croponbl. M300paxkaTb MHOTOYTOJILHUKH C
napajuieIbHbIMU, NEPICHIUKYIIPHBIMU
CTOPOHAMH.

Haxoauthb paccrosiHue Mexay IByMs
TOYKAMHM, OT TOUKH JI0 MPSMOM, JJIUHY MTyTH
Ha KBaJpaTHOU CETKE, B TOM YHCIIE
MCIO0JIBb3YS IIU(POBHIE PECYPCHI

Jpodu (38 4)

OObIKHOBEHHAs IpOOb, OCHOBHOE CBOHCTBO
npodu, cokpaienue apoodeit. CpaBHeHue U
YIOpSI0OYMBaHUE APOOEH.

Jecaruunble 1poOu 1 MEeTpUYecKas CUCTEMA
Mmep.

Apudmerndeckue 1eicTBUS C
OOBIKHOBEHHBIMH U JAECATUYHBIMU JAPOOSMH.
OtHomienue. JleneHue B JaHHOM OTHOILICHUH.
Macitad, mponopiusi.

[TonsiTHe nponeHTa. Brryncienue nponenTa ot
BEJIMYMHBI M BEJTMYUHBI 110 €€ TIPOIICHTY.
Pemenue TekCTOBBIX 33a7a4, COAEPKAIINX
JpoOU U MIPOLIEHTHI.

IIpakTnyeckas padora «OTHOLIEHNE JUIMHBI
OKPYXKHOCTH K €€ JuaMeTpy»

CpaBHMBATB U YHOPSI0YMBATH ApOOH,
BbIOMPATH CIOCO0 CPaBHEHUS JIPOOCH.
IpencraBasars gecsaTuyHbie APOOU B BUJIE
OOBIKHOBEHHBIX JIp00eil 1 OOBIKHOBEHHBIC B
BU/JIE IECATUYHBIX, HCIOJIb30BATH
3KBHMBAJICHTHBIC NIPeICTABJICHUSA
JPOOHBIX YUCEJI IPU UX CPABHEHUH, IPU
BBIYHCIICHUSIX.

Hcnoab30BaTh necaTUYHbIE po0u pu
IpeoOpa3oBaHUU BEIMYHUH B METPUUYECKON
CUCTEME MEp.

BeinotHATL apupMeTnYecKue 1eHCTBUS
C OOBIKHOBEHHBIMH U JECSITUUHBIMU
IpoOsiMU.

BopI4ucasTh 3HaUEHUS BBIPAKECHU,
coJiepKalIX OOBIKHOBEHHbIE U AECATUYHBIE
JpoOU, BBIIOJIHATH NpeoOpa3zoBaHus
npobeii, BLIOMPATH COCO0, MPUMEHSATH
cBoiicTBa apu(MeTHYECKUX NEHCTBUM JIst
paloOHaIN3aU1 BEIUYMCICHUN.
CocTaBiasiTb OTHOIIECHHUS U TIPOIOPIUH,
HAXOAUTh OTHOUIEHHE BEJINYHH, ACIUTh
BEJIMYMHY B IaHHOM OTHOILIEHUH.
HaxoauThb 3KCNIepUMEHTATbHBIM IIyTEM
OTHOIICHUE JUIMHBI OKPY>KHOCTHU K €€
JUaMeTpy.

[TarpuoTnueckoe
BOCIIMTAHUE.
[HennocTn Hay4HOTO
IIO3HAHUS.
dopMHUpOBaHHE
KYJIBTYPBI 3J0POBbSI.
TpynoBoe BociuTaHue.
Ananranuys
oOyyaromierocs K
M3MEHSAIOIINMCS
YCJIOBHUSAM COLIMATBHOM
CpEenbl.
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HNuTepnpernpoBaTh MacmTad Kak
OTHOILICHHUE BEJIMYMH, HAXOAUTh MaciTad
IUTaHa, KapThl ¥ BBIYUCIIATH PACCTOSHUS,
UCHOJb3Ys MaclTao.

OOBSACHATSH, UTO TAKOE IIPOLIEHT,
yIoTpedIssTh 000POTHI PEYH CO CIIOBOM
«IIPOLEHT». BbIpakaTh NPOIICHTHI B
Apo0sx U ApoOu B MPOLIEHTAX, OTHOILIEHHUE
JIBYX BEJTMYMH B MPOLICHTAX.

BbIyHCaSITE IPOLIEHT OT YKCIIAa ¥ YUCIIO T10
€ro MPOIEHTY.

OKpyrasiTe JpoOu U MPOLEHTHI, HAXOAUTh
MPUOIMKCHUS YHCEIL.

PemaTs 3a1a4u Ha 4yacTH, IPOLIEHTHI,
MIPOTIOPIIMH, HA HAXOXKICHUE APOOH

(mpo1ieHTa) OT BEIMYMHBI U BEJIMUUHBI 110 €€

npobu (TIPOIIEHTY), TpoOu (TPOIICHTA),
KOTOPBIA COCTAaBJISIET OJIHA BEJINYMHA OT
npyroii. [lpuBoaurts, pazoupars,
OLIEHUBATH PA3JINYHBIC PEIICHUS, 3aIMUCH
pelIeHni TEKCTOBBIX 3a]au.

HN3BaexaTb nHpopManuio u3 TabIUI U
JUarpamm, HHTEPIPETUPOBATH TAOIHYHBIE
JAHHBIE, OMIPECIIATh HAUOOJIbIIIEE U
HaVMEHbIIIEE U3 MPEJICTABIICHHBIX JIAHHBIX.

Harasanas
reoMeTpus.
CummeTtpusi. (8 u)

OceBas CUMMCTpUA. HeHTpaJ’ILHaH CUMMCTPUH.

[TocTpoennie cuMMETpUUYHBIX (QUTYD.
CuMMmeTpus B IPOCTPAHCTBE.
IIpakTuyeckas padora «OceBas
CUMMETPHUS».

Pacno3HaBaTh Ha yepTexax u
N300paKeHUsIX, H300paxkaTh OT PYKH,
CTPOUTH C MIOMOIIbIO HHCTPYMEHTOB (hu-
rypy (OTpe30K, JJOMaHYIO, TPEYTOJIbHHK,
NPSIMOYTOJIbHUK, OKPY>KHOCTB),
CUMMETPUYHYIO JaHHOW OTHOCUTENBHO
MIPSIMOM, TOYKH.

Haxoauth npumepbl CUMMETPUU B
OKPY’KaIOIlIEM MHUPE.

ITarpuoTtnueckoe
BOCIMTAHUE.
IlenHOCTH HAay4yHOTO
MO3HAHUSI.
dopmMupoBaHUE
KYJIbTYpPBbI 3J0POBBS.
TpynoBoe BocriuTaHue.
Anmanranuys
oOyuaromerocs K
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MopneaupoBathb U3 Oymaru ase (Gpurypsl,
CHMMETPHYHBIE OTHOCUTEIBHO MPSIMOIA;
KOHCTPYHPOBATH T€OMETPHUECKHUE
KOH(UTYpaIMK, HCIOIB3Ys CBOMCTBO
CUMMETpPHH, B TOM YHCIIE C TOMOILBIO
U(POBBIX PECYPCOB.

HccaenoBarhb cBOiCTBa M3ydeHHBIX (uUryp,
CBSI3aHHBIE C CHMMETPHEH, HCIIOIb3YS
IKCIIEPUMEHT, HAOIIOICHHE,
MOJICTTUPOBaHHE.

O00CHOBBIBATH, ONIPOBEPTraTh C TOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHHS O
CUMMeTpUn GUryp

U3MCHSAOIIUMCA
YCIIOBHSIM COLMAIBHOM
CpEJIbL.

Bbipaxenus ¢
oyxkBamu (8 )

[Tpumenenue OykB AJs 3a0KCH
MaTEMaTUYECKUX BBIPAXKEHUM U NPEI0KEHUN.
DyKBEHHBIE BBIDA)KEHUS U YHCIIOBBIE
IIO/ICTAHOBKH.

DbyKkBEeHHBIE paBEHCTBA, HAX0XKJICHUE
HEN3BECTHOTO KOMITOHEHTA.

DopMyIIbL.

Hcnoan3oBath OyKBbI 1151 0003HAUYEHUS
YHCeN, IPU 3aITUCH MAaTEeMaTHIECKUX
YTBEP)KICHUN, COCTABIATh OyKBEHHbIE
BBIP)XEHUS 110 YCIOBUIO 331a4H.
HccaenoBarh HECIOXKHbIE YHCIIOBbIE
3aKOHOMEPHOCTH, MCIIOJIb30BaTh OYKBBI JIJIs
UX 3aIUCH.

BbIyncasiTh YHCIOBOE 3HAYCHHE
OYKBEHHOT'O BBIPa)KEHUS MPH 3a/IlaHHBIX
3HaYEHUSX OYKB.

3anuceiBaTh (GOPMYJIBI: IEPUMETPA U
TUTOIIAIH TIPSIMOYTOJIbHUKA, KBAJpaTa;
JUTUHBI OKPY>KHOCTH, IIJIOIIAN KPYTa;
BBINOJIHATH BHIYUCIEHUSI TIO THUM
bopmynam.

CocTaBiasaTb (opMYyJIbl, BEIpAKAIOIINE
3aBHCUMOCTH MEX/1y BeTMUUHAMMU:
CKOPOCTB, BPEMs, paCCTOSIHUE; IIEHA,
KOJINYECTBO, CTOUMOCTH;
MIPOU3BOIUTEIIEHOCTE, BpEMsI, 00BEM
paloThI; BHIIOJIHSITH BHIYMCIICHUS 110 3TUM

LlennocTr Hay4HOTO
IIO3HAHMSL.
dopMupoBaHUEe
KYJIbTYpBI 340POBBS.
TpynoBoe BociUTaHHE.
[TarpuoTnueckoe
BOCITUTaHHUE.
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bopmynam.
HaxoauTh HEU3BECTHBIN KOMIIOHEHT
apuPMEeTHUECKOTO NCHCTBUS

Harasnuas
reoMeTpus.
@Durypsl Ha
IUIOCKOCTH
(16 )

YeTbIpEXyroabHUK, IPUMEPBI
YEeTBIPEXYTOJBHUKOB. 1 IpsIMOYTrOIbHUK,
KBaJlpaT: CBOMCTBA CTOPOH, YIJIOB,
IUaroHalcH.

W3mepenue yrioB. Buabl TpeyrojibHUKOB.
IIepumerp mHOroyrossuuka. Ilnomans
¢urypsl. @opMyiiel nepuMeTpa U MIOMAIH
npsimoyrosibHuKa. [IpubnmxkEénnoe usmepenue
wiomanu Guryp.

IIpakTuyeckas padora «Ilmomans Kkpyra»

HN300paxkaTh Ha HEJTMHOBAHHOUN 1
KJIETYaTON Oymare ¢ UCTIOIb30BAHUEM
YEepTEKHBIX HTHCTPYMEHTOB
YETBIPEXYTOJBHUKHY C 3aJaHHBIMU
CBOMCTBAMM: C IapPAJUICIbHBIMH,
NEPIEHIUKYJIAPHBIMU, PABHBIMU
CTOPOHAMH, IPSMBIMH YIJIaMU U JIp.,
paBHOOEPEHHBIN TPEYrOJbHUK.
IIpenyarars 1 00CyKIaTH CIIOCOOBI,
AJITOPUTMBI IIOCTPOCHMUSL.

HccnenoBarh, UCIONb3Ysl SKCIIEPUMEHT,
HaOJI0ICHNE, MO/ICTIMPOBAHNE, CBOICTBA
IpsIMOYTOJIbHUKA, KBajjpaTa, pa30uBaTh Ha
TpeyroibHUKU. O00CHOBBIBATD,
OIIPOBEPraThb C IOMOIIBI0 KOHTPIIPUMEDPOB
YTBEPKIACHUS O IPSIMOYTOJIbHUKE,
KBaJlpaTe, paCMoO3HaABaTh BEPHBIE U
HEBEPHbBIE YTBEPIKICHUS.

H3mepsATH U CTPOUTH C IIOMOILBIO
TpPaHCIIOPTHPA YIJIbl, B TOM YHUCIIE B
MHOT'OYT'OJIbHUKE, CPABHUBATH YIJIbL;
pacno3HaBaThb OCTPhIE, IPSIMbIE, TYIIbIE,
pa3BEPHYTHIE YIIBI.

Pacno3naBarth, H300paxathb
OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN,
TYNOYTOJIbHBIH, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUH TPEYTOJbHUKH.
BoiuncasaTes nepuMeTp MHOTOYTOJIBHUKA,
IUIOIIA/Ib MHOTOYTOJIbHUKA pa30MeHHEM Ha
MPSIMOYTOJIbHUKY, Ha paBHbIE QUTYPBI,
HCI0JIb30BAaTh METPUYECKUE €ITUHUIIBI

[Tarpuotnueckoe
BOCITUTAHUE.
[leHHOCTH HAYYHOTO
MO3HAHMUSL.
dopmupoBaHUe
KYJIbTYPBI 3JJ0POBBAL.
TpynoBoe BocruTaHue.
Ananranus
oOyuaroierocs K
M3MEHSIOIIUMCS
YCIOBUSIM COLUATBHON
Cpelbl.
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M3MEpEHUs JUTUHBI U TUTOIIATH.
Hcnoab30BaTh NPpUOJIMKEHHOE
U3MepeHue JIUH U TUIOIAIeH Ha
KJIeT4aTou Oymare, MpuOIMKEHHOE
M3MEpEHUE ITTMHBI OKPYKHOCTH, TUIOIIAH

Kpyra

IHoaoxkuTeIbHLIEC U
oTpuUAaTeJIbHbIE
ynciaa (48 4)

Lenbie uncna. Moayip yncia,
r€OMETPUYECKAs] HHTEPIIPETalus MOILYJIS.
HucnoBble IPOMEKYTKH.

[TonoxuTenbHble U OTPULIATENILHBIE YHUCIIA.
CpaBHEHHE MOJIOKHUTEIBHBIX U
OTpUIATENbHBIX YKced. ApupMeTHIECKHE
JIEUCTBUSI C MOJOKUTETLHBIMU U
OTPULIATEIILHBIMU YHCIIAMH.

Pemienue TekcTOBBIX 3a/1a4.

IIpuBoaAMTH NPUMeEPHI HCIIOJIH30BAHUS B
peanbHOM JKU3HU MOJIOKUTEIbHBIX U
OTPHULATEIbHBIX YHCEL.

HN3o00paxkars 11e1bIe Yncha,
MOJIOKUTEIBHBIE U OTPULATEIbHBIC YMCIIA
TOYKAMH Ha YUCJIOBOM MPSMOM,
HCI0JIb30BATH YUCJIOBYIO MPAMYIO IS
CpaBHEHUS YHCEIL.

IIpumeHATH NPaBUJIAa CPAaBHEHUS,
YHOPSA0YMBATH L[EJIbI€ YUCIIA; HAXOAUTh
MOJYJIb YHCIIA.

@®opMyJIMPOBATH MPABWJIA BEIYUCIICHHUS C
MOJIO)KUTEIBHBIMU U OTPULIATEIIbHBIMHU
YHCIaMHU, HAXOAUTh 3HAYEeHM S YHCIIOBBIX
BBIPAYKEHH, COIEPKAINX JIEUCTBUS C
MOJIOKUTEIBHBIMUA U OTPULIATEIIbHBIMU
YHCIaMU.

IIpuMeHATH CBOMCTBA CI0KEHHUS U
YMHOXEHHUS JJI TPe0Opa3oBaHUs CyMM U
TIPOU3BEICHUI

[TarpuoTnueckoe
BOCIIMTAHUE.
[lennocTr Hay4HOrO
IIO3HAHUS.
dopMHUpOBaHHE
KYJIBTYPBI 3J0POBbSI.
TpynoBoe BociuTaHue.
Ananranuys
oOyyaromierocs K
M3MEHSIOIINMCS
YCJIOBHUSAM COLIMATBHOM
CpEelBl.

IIpeacrasiaenue
JAaHHBIX (8 )

IIpssMoyrosibHas cUCTEMa KOOPAMHAT Ha
1ockocTd. KoopimHaThl TOUKK Ha MIIOCKOCTH,
abciucca u opJHaTa.

CronbuaTble U KPYroBbIe JHArpaMMBbl.
Pemenne TeKCTOBBIX 3a71a4, COACPIKALIUX
JTaHHbIe, TIPeCTaBICHHbIE B TA0IMILIAX U HA
JuarpamMmax.

IIpakTnyeckas padora «Iloctpoenue

OO0OBSACHATDL U HJUIIOCTPUPOBATD IOHATHE
HpHMOYTOJIBHOﬁ CHUCTCMBbI KOOpAWHAT Ha
IIIIOCKOCTH, UCITIOJIB30BaTh

TCPMHUHOJIOTUIO; CTPOUTH Ha KOOp,Z[HHElTHOfI
TIIIOCKOCTH

TOYKH U (bI/IF YPbI 11O 3aJaHHBIM
KOoopJAuHaTaM, HAX0AUThb

KOOPJAWHATBI TOUCK.

[TarpuoTnueckoe
BOCITUTAHHUE.
HennocTH Hay4HOTO
IIO3HAHMS.
dopMHpoBaHHE
KYJIBbTYpBI 3J0POBBS.
TpynoBoe BociuTaHue.
Ananranus
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JUarpaMmm».

YuTaTh CTOIOYATHIC U KPYTOBBIE
JIiarpaMMbl;

HHTEPNPETHPOBATH JAaHHBIC; CTPOUTH
CTOJIOYAThIC JUATPAMMBI.

Hcnoan3oBars nHPOpMaLIHIO,
MpEeACTaBICHHYIO B TaOJIMIIAaX, HA
JarpaMMax Jiisl pelieHrs TEKCTOBBIX 3aJa4
Y 3a71a4 U3 peajbHON KU3HU

oOyuJatomerocs K
U3MEHSIOILMCS
YCJIOBHUSAM COLIMATIBHOM
Cpenbl.

Harasnnas
reomerpusi. Purypsi B
npocrpancrtie. (10 4)

[TpstmoyronbHbIN Napaienenumnen, Kyo,
npu3Ma, mupamMuaa, KOHyc, IIHHID, [ap 1
chepa.

H300paxeHne npocTpaHCTBEHHBIX (Uryp.
[Tpumepsr! pa3BEPTOK MHOTOI'PaHHUKOB,
HWIMH]IpA U KOHYCA.

[TonsiTne 00BEMA; TMHUIIBI U3MEPEHUS
00béMa. O0BEM IPSIMOYTOIBHOIO
napajuienenumnesaa, kyoa, Gopmysnsl o0bEma.
IpakTnyeckas padora «Co3nanue Mojaesei
MPOCTPAHCTBEHHBIX QUTYDY.

Pacno3naBarth Ha yepTexax, pUCYHKaX,
ONUCHIBATH TUPAMUAY, IPU3MY, LIJIUH]ID,
KOHYC, I1ap, H300pazkaTh UX OT PYKH,
MO/IeJTUPOBATh U3 OyMaru, riacTUiINHa,
poBoJIoKH U Ap. [IpuBoguTHL NpUMepbI
00BEKTOB OKPYKAIOIIEr0 MUPA, UMEIOLTUX
(hopMBI Ha3BAaHHBIX TEJl.

Hcnosab30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo, TpaHb OCHOBAHHUE, BBICOTA, PAJNYC U
JMaMeTp, pa3BEPTKA.

H3yuars, UCIOIb3Ysl SKCIIEPUMEHT,
HaOJI0IeHNe, U3MEPEHNE, MOIETTMPOBAHNE,
B TOM YHUCJI€ KOMIIBIOTEPHOE, U ONMHUCHIBATH
CBOIICTBA Ha3BAHHBIX TEJl, BHIABJATH
CXO/ICTBA M Pa3IH4Msl: MEX1y MUpaMUIon
U IPU3MOM; MEXY IWJINHAPOM, KOHYCOM U
IapoM.

Pacno3snaBarthb pa3BEPTKU
napajuiesenumnesaa, Kyoa, mpu3Msl,
MUPaMU/JIbl, KOHYCA, [IMIMHAPA;
KOHCTPYMPOBATh JIaHHBIE TeJla U3
pa3BEPTOK, CO3aBaTh UX MOJIEIH.
Co3naBaTb MO/ IM TPOCTPAHCTBEHHBIX
¢uryp (u3 Oymaru, IpOBOJIOKH, INIACTUINHA
U ap.)

N3mepsaTs Ha MojiessAX: ITUHBI pEOEp

[TarpuoTnueckoe
BOCIIMTAHUE.
[HennocTn Hay4HOTO
IIO3HAHUS.
dopMHUpOBaHHE
KYJIBTYPBI 3J0POBbSI.
TpynoBoe BociuTaHue.
Ananranuys
oOyyaromierocs K
M3MEHSAIOIINMCS
YCJIOBHUSAM COLIMATBHOM
CpEenbl.
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MHOTOTPaHHHUKOB, TUAMETP LIapa.
BoiBoauth popmyJy o0béMa
MPSIMOYTOJIBHOT'O NIapaJuIeIeIUIe1a.
BoruucasaTs no gopmysnam: o0bEM
MPSIMOYTOJIBHOTO MapajuIesienumesaa, Kyoa;
HCIIOJIb30BaTh €AMHUIIBI U3MEPEHUs 00BEMA;
BBIYHMCJIATh 00BEMBI TEJl, COCTABJICHHBIX U3
KyOOB, apaJuleNenuIe/I0B; pelaTh 3aa4l
C peaJIbHBIMU JIAHHBIMH.

IToBTOpEHHUE,
00001IeHHE,
cucremarusauus (24

1)

[ToBTOpEHME OCHOBHBIX MTOHATHI M METO/IOB
KypcoB 5 U 6 Kj1accoB, 0000111€HNE U
CHCTeMaTH3alus 3HaAHUH

BobruncjsTh 3HaUYCHNS BBIPAKEHUN,
COJIep KaIMX HATypAJIbHBIE, LIEIIbIE,
MOJIOKUTEIIbHBIE U OTPULIATENIbHBIEC YUCIIA,
OOBIKHOBEHHBIC M JICCATUIHBIC IPOOH,
BBITIONHSATH MpeoOpa3oBaHus Yncenl U
BBIPAKECHUI.

Bbi0upats cnnoco0 cpaBHEHUS YHCEIl,
BBIYMCIICHUM, IPUMEHATH CBOMCTBA
apuMETUYECKUX IECHCTBUN TS
palMOHAIN3alUH BBIYUCIICHUM.

Pemars 3aga4u U3 peanbHOMN KU3HH,
NMPUMEHATh MaTeMaTUYeCKUe 3HAHUS TS
peLIeHUs 3a/1a4 U3 APYTUX IPEAMETOB.
Pemats 3a1aum pa3HbIMH cIOC00aMH,
CPABHUBATh, BIOUPATH CIIOCOOBI
peuieHus 3a1a4u.

OcymecTBasATh CAMOKOHTPOJIb
BBIITOJIHSIEMBIX JEHCTBUN U CAMOIIPOBEPKY
pe3yJibTaTta BBIYMCIEHUN

[TarpuoTnueckoe
BOCIIMTaHUE.
LlenHOCTH HAy4YHOTO
[TO3HAHUS.
dopMupoBaHUEe
KYJIBTYPBI 37J0POBBSI.
TpynoBoe BocruTaHue.
Apanranuys
oOyuaroierocs K
M3MEHSFOIIUMCS
YCIOBUSIM COLIMATBHON
Cpenpbl.
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