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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o Marematuke s oOydarommxcs 5-9 kmaccoB pazpaborana Ha ocHoBe PI'OC
0OO0O. B nnporpamme 1o MareMaTUKE Y4TECHBI UJIEU U TI0JIOKEeHHS KoHLlenuu pa3BUTHUS
MaTeMaTH4eckoro obpasosanus B Poccuiickoii denepanmu.

[IpenMeTrom MaTeMaTHKU SIBISIOTCS (PyHIaMEHTaIbHbIE CTPYKTYPbI HAILIIETO MUpa —
IPOCTPAHCTBEHHBIE (POPMBI U KOJIMYSCTBEHHBIE OTHOMICHUS (OT MPOCTEHUININX, YCBAUBACMBIX B
HETIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXHBIX, HEOOXOAUMBIX IS Pa3BUTHS HAYUHBIX U
NPUKIIAIHBIX ujei). MatemaTtuueckue 3HaHUST 00€CIeYnBaIOT MOHUMAaHUE PUHIIUIIOB YCTPOMCTBA U
UCIIOJIb30BAaHUsI COBPEMEHHOM TEXHUKH, BOCIIPUITHE U UHTEPIIPETALIUIO COLIMANIBHOM, SKOHOMHUYECKO,
MOJUTHYECKON HHGOpMaIUH, TAI0T BO3MOXKHOCTH BBIIOJIHSTH PACUETHI U COCTABIISTH AITOPUTMBI,
HAXOJUTh U IPUMEHSATH GOPMYJIBL, BIAAECTh IPAKTUYECKUMU TPUEMAMU FEOMETPUUECKUX U3MEPEHUN U
MOCTPOCHUMN, YUTATh MHPOPMAIIUIO, IPEJCTABICHHYIO B BUI€ TaOJIUI, IUarpaMM U rpapuKoB, )KUTh B
YCIIOBUSAX HEONPEAEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKkTep ClydailHbIX COOBITHI.

N3ydyenue marematuku (opmupyer y oOydaroluMXcsi MaTeMaTHYECKUW CTHJIb MBILUICHMUS,
NPOSIBIISIONIUICS B OTIPEEIEHHBIX YMCTBEHHBIX HaBbIKaxX. OOydaromuecs: OCBaBalOT TaKHe MPUEMBI
Y METOJIbl MBIIUICHUS, KaK MHIYKIHS ¥ JeIyKIHsl, 0000IIeHe U KOHKPETU3alMsl, aHAINU3 U
CUHTE3, KiaccupUKalusi U CUCTeMaTu3alus, abctparupoBaHue 1 aHanorus. OObEKThI
MaTeMaTHUYECKUX YMO3aKJIIOUEHUH, IPaBUIIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXaHU3M
JOTHYECKUX TIOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE YMEHHUsI (OPMYIHPOBATH, OOOCHOBBIBATH M
JIOKa3bIBaTh CY)KJIEHUS, TEM CaMbIM DAa3BUBAIOT JIOTMUECKOE MblllieHUe. M3ydyeHue maTemMaTuku
obecrieunBaeT POPMUPOBAHUE ANTOPUTMUUYECKON KOMITOHEHTHI MBIIIUICHUS] U BOCIIUTAHUE YMEHUUN
JIecTBOBATH 110 33JAHHBIM aITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBbIE. B
IpoIecce PELICHHs 3a/1a4 — OCHOBOW y4eOHOI JesITeIbHOCTH Ha YPOKaX MaTeMaTHUKU — Pa3BUBAIOTCS
TBOpYECKasi ¥ MPUKIJIaTHAS CTOPOHBI MbIIIIIeHUs. O0yueHne mareMaTtuke JaéT BO3MOXKHOCTh
pa3BUBATh y 00YYAIOMIMXCS TOYHYIO, PAIMOHANBHYI0 M MH(QOPMATUBHYIO peub, YMEHUE OTOHpATh
HauOoJsee MOAXOJALINE SI3bIKOBbIE, CHUMBOJMYECKHE, Ipaduueckue CpeacTBa MJiss BbIPAKEHUS
CYXKACHUM M HarJIsAHOTO UX MPECTABICHHUSL.

[Ipu u3yyeHnn MaTeMaTUKU OCYIIECTBIISIETCS 00IIee 3HAKOMCTBO C METO/IaMH [TO3HAHUS
JEHCTBUTENBHOCTH, IPEJCTABICHUSAMH O MPEAMETE U METOJaX MaTEMATHKH, UX OTIIMYUH OT METOJIOB
JIPYTHUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOGHHOCTSIX TPUMEHEHHUSI MaTeMAaTUKH JIJIs
pELIeHUs] HAyYHBIX U MPUKJIAIHBIX 3a/1a4.



[IpuoputeTHBIMM 1IENAIMU O0y4eHHUs MareMaTuke B 5-9 Kiaccax sIBISAIOTCSA: (OpPMHpOBaHUE

LEHTPAJIbHBIX MAaTEMaTU4YECKUX MOHATUH (YUCIIO, BEJIMYMHA,
reomeTrpuueckas Gurypa, nepeMeHHasi, BepoSITHOCTb, (DYHKIIH), 00ECTIeYNBAIOIINX IPEEMCTBEHHOCTh
U NEPCIEKTUBHOCTh MAaTEMaTHUECKOro 00pa30BaHus 00yJarOIUXCs;

MOJIBEICHNE OOY4YaIONIMXCS Ha JIOCTYIIHOM JJIi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKd M OKPYXKAIOMIET0 MHpa, MOHMMAaHHE MAaTeMaTHKH KaK 4YacTh OOIed KyJIbTyphI
YEJI0BEYECTBA,

pa3BUTHE WHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH OOYy4aroImuxcs, MO3HABATEIbHOU
AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTU MBIIUIEHUS, HHTEpeca K H3YyYEHUIO
MaTeMaTHKH;

¢dopmupoBaHue (YHKIMOHAJIBHOW MaTEeMAaTH4YEeCKOH TIPaMOTHOCTH: YMEHMs paclo3HaBaTh
IPOSIBIIEHUS] MaTEeMaTUYECKUX IOHATHH, OObEKTOB M 3aKOHOMEPHOCTEH B PEAJIbHBIX XU3HEHHBIX
CUTyallUssX M TMpU M3YYCHHUU JAPYrUX Y4eOHBIX IPEIMETOB, NPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIMpOBaTh X Ha SI3bIKE MAaTEMAaTUKU M CO3/1aBaThb MaTeMaTHUECKUE MOJEIH,
IPUMEHATh OCBOCHHBII MaTeMaTHUECKUH anmnapaT JUls pelIeHus NPaKTHKO-OpUEeHTUPOBAHHBIX 3aj1ad,
UHTEPIIPETUPOBATH U OLIEHUBATh [1OJIyYE€HHbIE PE3YJIbTATHI.

OcCHOBHBIC JIMHUM COJCpXaHMUS NPOTpaMMbl IO MareMaThke B 5-9 kmaccax: «Yucma u
BBIUMCIEHUSY», «Aaredpa» («Anredpandeckue BbIpaKEHUSA», «YPAaBHEHHS U HEPABEHCTBA»),
«Dynkuuny, «I"eomerpus» («I'eomeTpudeckne GUTypbl U UX CBOHCTBAY,

«M3mepeHre reoMeTpuuecKuX BEIMUUHY), «BeposTHOCTH U cTaTHCTHKaY. JlaHHbIE TMHUY Pa3BUBAIOTCS
napajieNibHO, KaXIas B COOTBETCTBHUH C COOCTBEHHOW JIOTHKOW, OJHAKO HE HE3aBHCHMO OIHA OT
JIPYro, a B TECHOM KOHTaKT€ U B3aUMOJCHCTBUH.

CopepxaHve MporpaMMbl 1O MaTeMaTHKe, pacOpelesi€éHHOe 10 TrojgaM  oOyuyeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, MPHUHLHUIHUAIBHBIM BOIPOCAM
oOyuyaromuecss o0Opallaauch HEOJHOKPATHO, YTOObI OBJAJCHHE MAaTEMaTHYECKUMH MOHATUSMU U
HaBBIKAMU OCYLIECTBISUIOCH IOCIEIOBATEIbHO M IMOCTYNATENbHO, C COOJIOACHUEM MpHHLUIA
IIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOYAJIUCH B OOIYI0O CUCTEMY MaTeMAaTUYECKUX MpeACTaBICHUI
00yyJaroImuxcsi, pacupsisa U yriryossis e€, o0pasysl IpOYHbIe MHOKECTBEHHBIE CBSA3H.

B cootBercTBUn ¢ ®I'OC OO0 Marematuka sSBIsSETCA 00s13aTEIbHBIM YUEOHBIM MPEAMETOM HaA
YpOBHE OCHOBHOTO 00IIero oOpaszoBanusi. B 5-9 kiaccax maremaTuka TpaJWIIMOHHO H3y4aeTcs B
paMKax CIeYIONIMX y4eOHBIX KypcoB: B 5—0 Kilaccax — Kypca
«Matematuka», B 7-9 kiaccax — KypcoB «Anrebpa» (BKJIIOYas 3JEMEHTBhl CTaTHCTUKU M TEOPHU
BeposATHOCTEH) U «'eomeTpusi».

OO0miee 4yMcI0 4acoB, PEKOMEHJOBAHHBIX JUIsl U3yuyeHUss MaTeMaTHKu (0a30BbI ypOBEHb) Ha
YpPOBHE OCHOBHOro o0tiero odpaszosanus, — 850 uacos: B 5 kimacce — 170 yacos (5 yacoB B Henerio),
B 6 ximacce — 170 gyacoB (5 yacoB B Henento), B 7 kiacce — 170 yacoB (5 yacoB B HeJIEN0), B 8 Kilacce —
170 gacoB (5 yacoB B Henent), B 9 kiacce — 170 yacoB (5 4acoB B HEJIEIIO).

COIEPKAHUE OBYUYEHUA

S KJIACC

HarypanbHble yHuc/Ia U HYJIb

HarypanbsHoe uucno. Pan nHarypanehbeix uncen. Yucno 0. M300pakeHne HaTypajdbHBIX YHCENT
TOYKaMU Ha KOOPJAUHATHOMU (UMCIIOBOI) MPSIMOM.

[To3unmonHas cucrema cuuciaeHus. Pumckas Hymepanus Kak puMep HEMO3UIIMOHHON CHCTEMBI
cuMCIIeHHs. [lecaTHYHas CHCTEMa CUUCIIEHUS.

CpaBHEHME HATypaJbHBIX 4YHCEN, CPAaBHEHUE HATYpAJIbHBIX YHCENI C HYJIEM.
Cnioco6s1 cpaBHeHUS. OKPYTJICHUE HATYPATbHBIX YHCETI.

CrnoxeHue HaTypalbHBIX YHCEJl, CBOMCTBO HYJS IpPU CIOKEHUHU. BbluMTaHue Kak JIEHCTBUE,
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o0paTHOE CIOXKEHHUIO. Y MHOKEHUE HATYPATbHBIX YUCEN, CBOMCTBA HYJIS U CIUHUIBI IPU YMHOXKCHUH.
Jlenenue Kak aelcTBHE, 00paTHOE YMHOXKEHUI0. KOMIIOHEHTHI IeHCTBHIA, CBA3b Mex 1y HUMU. [IpoBepka
pesynbTaTa apudMeTudecKkoro AercTBusA. llepeMecTuTeNbHOE M COUeTaTEIbHOE CBOMCTBA (3aKOHBI)
CJIO)KEHUS U YMHOXKCHH S, paCIIPEACIIUTEIILHOE CBOMCTBO (3aKOH) YMHOXKEHHS.

Hcnonb3oBanue OyKB [isi 00O3HAYEHUS HEM3BECTHOIO KOMIIOHEHTAa M 3alllCH  CBOMCTB
apuMeTHUECKUX TeHCTBUH.

JlenuTenn W KpaTHbIE YHUCIA, PA3I0KEHUE Ha MHOXUTeIu. [IpocTeie M cocTaBHbIE 4YHCIA.
[Ipusnaku genumocTu Ha 2, 5, 10, 3, 9. JlenieHre ¢ 0CTaTKOM.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM. 3allMCh YHUCIIa B BUJE CYMMBbI Pa3psIAHBIX CIIaraéMbIX.

HucnoBoe BbIpakeHUE. BblunciIeHHEe 3HAYEHHI YHCIIOBBIX BBIPAXKEHUN, MOPSAOK BBITOIHEHUS
necTBuid. Mcnonb30BaHUE MPU BBIUMCICHUSAX IEPEMECTUTEILHOIO M COYETATEJIbHOIO CBOMCTB
(3aKOHOB) CJIOXKEHUS U YMHOXKEHHSI, paCIpeIeIUTEILHOTO CBOMCTBA YMHOKCHHS.

JApodu
[IpencraBnenne o apoOM Kak CIOCOOE 3amucy 4YacTh BedMUWMHBL. OOBIKHOBEHHBIC JPOOH.

[IpaBunbHbIe U HeNpaBWIIbHbBIE IpoOHu. CMelanHas 1po0b, MPECTABICHNUE CMEILIAHHOM IpoOU B BUJE
HENpaBWIBHOW JApoOM W BbIAEICHHME LEJIOM YacTH YHMCla U3 HeNpaBWIbHOW pobu. M3o0paxeHue
npoOeit ToukaMu Ha 4nciioBoi psiMoii. OcHoBHOE cBoicTBO ipobu. Cokpaiuenue apobeil. [Ipusenenue
IpoOu K HOBOMY 3HaMeHareno. CpaBHEHHE JPOOCH.

Cnoxenue U BbIYMTaHUE ApoOel. YMHOXKEHUE U JielieHue Apo0ell, B3aMMHO- 00paTHbIE JpOOH.
Haxosaenue yacTu 1e0ro U 1eJIoro Mo €ro 4acTu.

Hecatuunas 3anuchk apobOeil. IlpencraBnenue necsTuyHOW IpoOuW B BHUJE OOBIKHOBEHHOIA.
N3obpakenune necaTHIHBIX ApoOeii TOUKaMu Ha YUCIO0BOM MpsiMoii. CpaBHEHHE AECATHYHBIX IPOOCH.

Apudmernaeckue 1eicTBUA ¢ TeCATHUYHBIMU Ipo0siMu. OKpyTIeHHE AECATUIHBIX APOOCH.



Pemenne TekcToBBIX 32124

Pemenue TekcToBBIX 33724 apudMeTHIecKuM criocoOoM. PerieHue toruueckux 3aga4d. Pemenue
3a/1a4 mepedopoM BCEX BO3MOXKHBIX BapHAHTOB. VICIONb30BaHUE MPU PEIICHUH 3a7a4 TAOJHII U CXEM.

Pemenue 3amau, copepiKaliux 3aBUCMMOCTH, CBSI3bIBAIOIIME BEJIUYHMHBI: CKOPOCTb, BpEMS,
paccTosiHUE, IIEHA, KOJTUYECTBO, CTOMMOCTh. ETMHUIIBI H3MepeHus: MacChl, 00bEMa, IIEHBI, PACCTOSHUSA,
BpeMeHI/I, CKOpOCTI/I. CBSISB MG)KI[y CAUHHULIaMU I/I3MepeHI/I$I Ka)KHOfI BCJIIMYUHEI.

Pemenre ocHOBHBIX 3a7a4 Ha IpoOH.

[IpencraBneHue qJaHHBIX B BUAC TAOJIHII, CTOJIOYATHIX THATPaAMM.

Harasinnasi reomerpus

Harnsnnele npeacraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, JIyd, Yroil,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, KpYyT. YT0J1. IIpsMoii, OCTpBIN, TylON U pa3BEPHYTHIN YIJIbI.

JlinHa oTpe3ka, METpUYECKUE €AUMHUIBI JJIMHBL. JJIMHA JTOMaHOM, IEpUMETP MHOTOYIOJIbHUKA.
M3MmepeHne U MOCTPOCHUE YIVIOB € IOMOIIBIO TPAHCIIOPTHUPA.

Harnsnnele npeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTIOYIOJbHHMK, HPSIMOYTOJIBHUK,
KBaJlpaT, TPEYTrOJIbHUK, O PABEHCTBE (DUTYP.

N3obpakenue ¢puryp, B TOM 4rcie Ha kieTdaTor Oymare. [Toctpoenne konurypanuii u3 yacrei
IpSMOi, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KiieT4aToi Oymare. Mcronb30BaHre CBOMCTB CTOPOH U YIJIOB
IPSIMOYTOJIBHHKA, KBaJipaTa.

[Inomanp nOpsMOYrolbHUKA M MHOTOYIOJbHUKOB, COCTaBJIEHHBIX U3 MPSIMOYIOJIbHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KiIeT4aTor Oymare. EAMHUIBI H3MEPEHNUS TUIOIA/IH.

Harnsinaeie mpeacTaBieHust O MPOCTPAHCTBEHHBIX (DUTYpax: MPSMOYTOIBHBIN Mapaiesenuie],
KyO, MHororpaHHuku. M3o0pakeHue mnpocTedinXx MHOrorpaHHMkoB. Pa3BépTku kyba wu
napanienenunena. Co3naHue Mojeneid MHOTOIPAaHHMKOB (M3 Oymard, NMpOBOJIOKHM, IUIACTHJIMHA U
JIPYTUX MaTepuaioB).

O06bEM psAMOYTOJIBLHOTO Mapaienenunena, Kyoa. Enuuune! usmepenus oobéma.

6 KJIACC

HarypanbHble unciaa

Apudmernueckue JeMcTBUS € MHOTO3HAUHBIMM  HATypaJbHBIMU  4ucCIaMH. YuclioBble
BBIPQKEHUS, MOPAIOK JAEWCTBUI, HCHOJb30BaHUWE CKOOOK. lcmosnb3oBaHMEe MpHU BBIYUCICHHUIX
MNEPEMECCTUTCIIBHOTO M COYCTATCIIBHOI'O CBOMCTB CIOKEHHS H YMHOXCHUA, PACHPCACIUTCIBHOIO
cBoiicTBa yMHOeHUsA. OKpYIJIEHNE HAaTYPaJIbHbIX YHMCEN.

Jlenutenu U KpaTHbIE YUCla, HAUOOJBIINK OOIIMI AETUTENh U HauMeHblee o0Ilee KpaTHoe.
JenumocTb CyMMBI U IIpOU3BeAcHUs. JleJIeHne ¢ OCTaTKOM.



JApodn
OObIkHOBEeHHas: Jpo0Ob, OCHOBHOE CBOKMCTBO IpoOuW, cokpamieHue apoOeii. CpaBHeHHE U

ynopsaounBaHue Jpobei. PemieHune 3amad Ha HAXOXKAEHUE YaCTH OT LEJIOr0 U LEJIOro IO ero
yactu. JlpoOHoe uMcino Kak pesyinbraT JeneHus. IlpencraBineHue pecsaTHUHOM ApoOuM B BHJE
OOBIKHOBEHHOHM JIpOOM U BO3MOXKHOCTb IPEACTaBICHUS OOBIKHOBEHHOM JpoOu B BHJE IECATUYHOM.
Jlecatuunbple ApoOU U MeTpHuecKass cucreMa Mep. Apudmernueckue AECHCTBUS U UYUCIOBBIE
BBIPA)KEHUS ¢ OOBIKHOBEHHBIMH U JAE€CATUYHBIMU IPOOSIMH.

OtHomenue. Jlenenue B JTaHHOM OTHOIIEHHH. Macmtad, nponopuusi. [Ipumenenne nmponopuuii
IIPY PELICHUN 3a7ad.

Ilonsatne mnpoueHra. BelunciieHMe NPONEHTAa OT BEIWYMHBI M BEIMYMHBI 110 €€ IIPOLICHTY.
BelpaxeHue MpoLEHTOB JEeCATUYHBIMU JpoOsMu. Pemenue 3amay Ha npoueHTsl. BeipaxxeHue
OTHOLICHHS BEJIMYMH B ITPOLIEHTAX.

IHosnokuTENBHBIC M OTPULATEIbHbIE YHCIIA

[lonoxurenpHple W OTpULATENbHBbIE 4Hucia. llenbie umcma. Monyns 4ucna, reoMeTpUdYecKas
UHTEpIIpeTanus MoAyias uyucia. M3o0paxeHue uucesll Ha KOOpAMHATHOM mpsiMoi.  YucioBble
npomexxytku.  CpaBHeHue  uucen.  Apudmernueckue — AEHCTBUSL € IOJIOKUTEIBHBIMU U
OTPULATEIIBHBIMH YUCIIAMHU.

[IpsmoyronbHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoOpaMHATBI TOYKHM Ha INIOCKOCTH,
abcmucca n opaunata. Ilocrpoenne Touek u Guryp Ha KOOpAMHATHOM IUIOCKOCTH.

bykBeHHbIE BbIpaKeHU s

[Ipumenenue OykB JUIs 3alMCH MaTeMaTHYECKUX BbIpaXeHUH U npeanoxkeHuil. CoiicTBa
apupMeTHuecKuX JeicTBUN. DByKBeHHblEe BBIPAXKEHMS M YHCIOBbIE IIOJICTAHOBKH. bByKBEHHBIE
pPaBEHCTBA, HAXOXJAEHUE HEM3BECTHOrO KOMIIOHEeHTa. Popmysbl, GopMysbl nepuMmeTpa U IUIOLAAN
IpsSMOYTOJIbHUKA, KBajpaTa, 00bEéMa napajuiesenuneaa u Kyoa.

Pemrenne TekcToBBIX 32124

Pemenne TekcTOBbIX 3a/1a4 apupMeTndeckum crnocodbom. Pemienne norudeckux 3anad. Pemenue
3aJa4 nepedopoM BCeX BO3ZMOXKHBIX BapUaHTOB.

Pemenne 3amad, conxepiKalMX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIUYMHBI: CKOPOCTb, BpEM,
paccTosiHue, 1ieHa, KOJINYeCTBO, CTOUMOCTh, IPOU3BOIUTENEHOCTh, BpeMsl, 00bEM paboThl. EnuHUIIbI
U3MEpPEHUS: MacChl, CTOMMOCTH, PAaCCTOSIHMS, BPEMEHM, CKOpOCTH. CBsA3bp MEXAYy €IMHULAMHU
U3MEPEHUS KaX/101 BEJINYMHBI.

Pemenne 3agad, CBSI3aHHBIX C OTHOLIEHHEM, MPOMOPLHMOHAIBHOCTBIO BEJINYHMH, MPOLEHTAMY;
pelleHre OCHOBHBIX 3aJ1ad Ha APOOU U MPOLICHTHI.

OneHka M TpPUKUIKA, OKpyrieHue pesynbraTa. CocraBieHue OYKBEHHBIX BBIPAXEHHUH 10
YCIIOBUIO 3aJIa4H.

[IpencraBneHue AaHHBIX ¢ MOMOLIbIO TabauIl U auarpamm. Ctonbyarble JUarpaMMbl: YT€HHE U
noctpoeHue. YteHne KpyroBbIxX JUarpamm.



HarasinHasi reomeTpus

Harnsinneie mpexacraBieHuss o urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3aumHOoe pacnosokeHHe ByX INpsAMBIX HAa IUIOCKOCTH, IApaJUICNIBHBIE  IPSIMBIE,
NEPIEHANKYISIpHbIE NpsMble. M3MepeHne pacCTOsSHUM: MEXAY ABYMs TOYKAaMH, OT TOYKH A0 NPSMOH,
JUIMHA MapILIpyTa Ha KBAJPATHOU CETKE.

W3mepenne M NOCTPOCHHE YIVIOB C IIOMOINBIO TPAaHCHOPTUPA. BuIBI TpeyroJbHHUKOB:
OCTPOYTOJIbHBIM,  MPSAMOYTOJIbHBIA,  TYIMOYTOJbHBIH,  paBHOOCAPECHHBIH,  PABHOCTOPOHHHH.
YeThIpEXYroJIbHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [IpAMOYroipbHUK, KBagpaT: HCIOIb30BaHUE
CBOWCTB CTOPOH, YTJIOB, TuaroHainei. M3o0paxenne reoMeTpuiaeckux (puryp Ha HeMMHOBaHHOU Oymare
C UCIIOJIb30BaHUEM LIUPKYJIS, TMHEHKHU, YTOJIbHUKA, TpaHcnopTupa. [TocTpoenust Ha kiieTdyaToi Oymare.

Ilepumerp MHoOroyrosipHuka. IToHarue nnomamu QUrypsl, €JUHMLBI HW3MEPEHUS IUIOIIAJH.
[Mpubmmxénnoe m3mepenue romaan Guryp, B TOM 4ucie Ha KBaapaTHou ceTke. [IpubmmkéHnoe
U3MEpEHHE JUIMHBI OKPY>KHOCTH, IIJIOLIA/IN Kpyra.

CumMMeTpus: LEHTpalbHas, oOceBas M 3€pKajbHas CHUMMETPHUHU.

[TocTpoeHre CUMMETPUYHBIX (QUTYD.

Harnsaabie npencTaBieHus 0 MPOCTPAaHCTBEHHBIX QUTYpax: MapajuleNenuIea, Kyo, mpusma,

UpaMyua, KOHYC, HUIMHP, map U chepa. M3o0paxenne npocTpancTBeHHbIX ¢uryp. [Ipumepst

pa3BEPTOK MHOTOTPAaHHHUKOB, IMIMHAPA ¥ KoHyca. Co3aanne MoJierneil MpoCTpaHCTBEHHBIX Guryp (13
OyMarw, poBOJIOKH, IJIACTHJIMHA U IPYTHX MaTepUaJIOB).

[lonstTue 00bEMa, eauHMLIBI U3MepeHUs] 00bEMa. OOBEM MPSAMOYIOJIBHOTO MapaliesenuIea,

KyOa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

W3yuenne MaTeMaTHKU Ha yPOBHE OCHOBHOT'O 0011eT0 00pa30BaHUs HAIIPABICHO HA JOCTHKEHHE
00y4aromyUMHUCS JMYHOCTHBIX, METANpEIMETHBIX U IpPEeIMETHBIX 00pa3oBaTeNbHBIX PpE3yJIbTaTOB
OCBOEHUS y4eOHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
JIN4HOCTHBIE Pe3yJIbTaThl OCBOCHUS IIPOTPAMMBI I10 MATEMATUKE XapaKTEPU3YIOTCS:

1) NAaTPUOTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpPECa K MPOIUIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTHUKH, IEHHOCTHBIM
OTHONIIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMATUKOB M POCCUMCKON MAaTeMaTHYECKOM IIKOJIbI, K
WCITOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) rpaxaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCHHUTAHHeE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO O0S3aHHOCTEH TpaxJaHWHA U peaju3alud €ero Ipas,
IPEJICTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHUH,
poUeAyp Tpa)kJIaHCKOro o0IecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJIEHHUIO
ITHYCCKHUX np06neM, CBA3aHHBIX C IMPAKTHUYCCKUM IMPUMCHCHHUEM )IOCTI/I)KCHI/Iﬁ HAayKH, OCO3HAHUEM
BAXXHOCTHU MOPAJIBHO-3TUYCCKHUX IIPUHIOUIIOB B ACATCIIBHOCTH y‘IéHOFO;

3) TpynoBoe BocnuTaHHUe:

YCTAHOBKON HA aKTHBHOE ydYacTHE B pEIICHMM NPAKTHYECKMX 33ad MaTeMaTHUeCKOil
HATIPABIIEHHOCTH, OCO3HAHHEM BaXHOCTH MaTeMaTHUECKOro 00pa30BaHNs Ha IIPOTSIKCHHUH BCEHl JKU3HI
JUIS yCIIENTHOM MpOdecCHOHATBHOM JESTENFHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHIA, 0CO3HAHHBIM
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BHIOOPOM U MTOCTPOCHHEM HMHIUBUAYAIBHOW TPACKTOPHUHM OOpPa30BaHUS M JKU3HCHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB M 0OLIECTBEHHBIX MOTPEOHOCTEH;

4) scrernueckoe BOCIUTAHHE:
CIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHYECKOMY BOCTIPUSTHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, peleHUH, pacCyKICHUM, yMEHHUIO BUAETh MaTEMaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAy4HOI0 HO3HAHMS:

OpHEHTAIMe B IEITEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX IPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS YEIOBEKa, MPUPOAbI U 0OILIECTBA, IOHUMAHUEM MAaTEeMAaTUYECKON HayKu
Kak cepbl 4YEIOBEYECKOM JEATENIbHOCTH, 3TaloB €€ pa3BUTUS M 3HAUYUMOCTH JJIsl Pa3BUTHUS
LUBWIN3AL1H, OBJIAJCHUEM A3bIKOM MATEMATUKA M MaTEMaTH4YECKOM KYJIbTypOHM Kak CpeICTBOM
IIO3HAHHUS MHPA,



OBJIaICHHUEM HpOCTeI;'IIHPIMPI HaBBIKaMU HCCHeﬂOBaTCHBCKOﬁ JCATCIIBHOCTH,

6) dusuueckoe BocnuTaHMe, (OPMHUPOBAHHE KYJLTYPbl 310POBbS H 3MONHOHAILHOIO
0J1aronoJryyus:

TOTOBHOCTBIO HNPHUMCHATH MATCMATHYCCKUC 3HAHUA B HMHTCPECAX CBOCTO 310POBbSA, BCACHUA
310poBOTO 00Opa3a JXU3HMU (30pOBOC THUTAHHWE, COAAHCHPOBAHHBIA PEXHUM 3aHSATHH W OTIBIXA,
perynspHas pusndeckasi akTUBHOCTD), C(OOPMHUPOBAHHOCTBIO HaBbIKa peQIIeKCUH, PU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TAKOTO K€ MpaBa IPYroro 4elioBeKa,

7) sKoJ0rnYecKoe BOCHUTAHHE:

OpUEHTalle Ha NpPUMEHEHHWE MaTeMaTHMYeCKUX 3HAHWM [Js pelleHus 3aaad B o0iactu
COXPAHHOCTH OKpPYXalolllel Cpe/ibl, IITaHUPOBAHMS TTOCTYIIKOB U OLEHKH X BO3MOKHBIX IMOCIEACTBUI
JUISL OKPYKarollel cpelibl, OCO3HAHUEM III00ATBFHOTO XapaKTepa SKOJIOTHUECKUX MpoOjIeM U MmyTei ux
peLIeHUs;

8) amanTanus K M3MEHSIOIUMCS YCJIOBHAM CONMAILHOM U IPUPOIHOH Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCJIOBHMSAX HEONPEACIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pPe3 NPAKTUYECKYIO AEATEIbHOCT, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIFOACH,
nproOpeTaTh B COBMECTHON JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIBITA APYIHX;

HE00XOAMMOCTHIO B ()OPMUPOBAHUH HOBBIX 3HAHHI, B TOM YKCIIe (HOPMYITUPOBATH HJICH, TIOHSTHS,
runore3sl 00 00OBbEKTaX M SIBICHUSAX, B TOM 4YMCIE PAaHEE HE U3BECTHBIX, OCO3HABATH JE(UIUTHI
COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAllMIO, BOCIIPHHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHPOBATH MPUHUMAEMBIE PEIICHUS U ICHCTBHS, (HOPMYITHPOBAThH
¥ OILICHUBAThH PUCKHU U MTOCIEICTBHS, (POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbpTaTe 0cBO€HHUS MPOrpaMMBbI [0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO 00111ero 00pazoBaHus
y oOyuatomerocsi OyayT cGOpMHUpPOBAaHBI METANPEIMETHBIE PE3YIbTaThl, XapaKTEPU3YIOIIHECs
OBJIaJICHUEM YHHUBEPCATbHBIMU MO3HABATEIbHBIMU NENCTBUSIMU, YHHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSIMHU U YHUBEPCATbHBIMU PETYISATUBHBIMH JIEHCTBUSMHU.

ITo3HaBaTenbHBIC YHHBEpPCATbHbIC Y4eOHbIC NeHCTBHA
Ba3oBble jjornueckue AeiicTBus:

BBISIBJISITH UM XapaKT€PU30BaTh CYLIECTBEHHbIE NMPU3HAKM MATEMaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOLICHUH MEXAYy MOHATUAMH, (OPMYIUpPOBaATh OIpPEJEIEeHUs] TMOHATUH,  yCTaHABIUBAaTb
CYIIECTBEHHBI TpHU3HAK KJIACCU(UKAIMH, OCHOBAHHUS U1 0OOOLIECHHS M CpAaBHEHMS, KPUTEPHH
IPOBOJUMOIO aHAJIN3a;

BOCIPUHUMATh, POPMYIUPOBAThH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIHHBIE



U OTpULIaTeIbHbIE, €MIUHUYHbIEC, YACTHBIE U 00II1eE, YCIOBHbIE;

BBISBJISTH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpEYHs B (paKTax,
JTAHHBIX, HaOJTIOICHUSIX u YTBEPKJICHUSX, npeajiaraTh KpUTEPUU Il BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JenaTb BBIBOJBI C HCHOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

pa3buparh 0Ka3aTENbCTBA MaTEMaTHYECKUX YTBEPKACHUN (IpsIMble U OT IPOTHUBHOTIO),
IPOBOJAUTH CaMOCTOSITENIbHO HECIOXHbBIE JI0Ka3aTeIhCTBA MaTeMaTH4ecKuX (DaKTOB, BBICTPAUBATH
apryMeHTaluIo, IPUBOIUTH MPUMEPHl U KOHTPIPUMEPHL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BEIOMpaTh CIOCO0 pelieHuss yueOHOW 3ajaud (CpaBHHBATh HECKOJIBKO BAapHAHTOB pPEIICHUS,
BEIOMpaTh HAHOOJIee TOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTCPHUCB).

Ba3oBble Hcceq0BaTe1bLCKHE TeliCTBHS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIIENOBATEIIbCKUN WHCTPYMEHT IO3HAHHS, (OPMYIHPOBATH
BOIPOCHI, (DUKCHUPYIOIIHE MPOTHBOPEUUE, MPOOJIEMY, CAMOCTOSATEIILHO YCTaHABJIMBATH HMCKOMOE M
naHHOe, (POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHCE,

MIPOBOJMTH IO CAMOCTOSTEIHFHO COCTABICHHOMY IJIaHY HECJIOKHBIA IKCIIEPUMEHT, HEOOBIIOe
WCCIICIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTr0 0OBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJABI IO pPE3yJIbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, KMCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IMOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB H
0000111eHHI;

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIABUIATH MPEAMOIONKCHHS O €ro
Pa3BUTHH B HOBBIX yCIIOBHUSX.

Padora c undopmanmeii:

BBIABIIATDH HEOOCTAaTOYHOCTD n M30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBIX,
HCO6XO)II/IMBIX U PCIICHUA 3alavu;
BLI6I/IpaTL, AHAJIM3UPOBATD, CUCTECMATU3UPOBATDH )51 HHTCPHPECTUPOBATH

MH(}OpPMaLIMIO Pa3INYHbIX BUJOB U (YOPM IMpeICTaBICHMUS;

BbIOMpaTh (opMy IpeacTaBiIeHUsS MH(OPMALKMU M WUTIOCTPUPOBATH pEILIaeMble 3a]aun
cXeMaMH, AMarpaMMaMu, HTHOM TpauKoi 1 UX KOMOWHAIUSMU;

OLIEHUBAaTh HAJEKHOCTh MH(POPMAIMU 10 KPUTEPHUSIM, NMPEATIOKEHHBIM YUUTEIEM WIN
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIE YHHBepCaJbHble Y4eOHbIe /1elHCTBHS:

BOCIIPUHUMATh M (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBHHU C YCIOBUSAMU U LIETSIMH OOILEHUS,
SICHO, TOYHO, TPAaMOTHO BBIpaXaTb CBOI0 TOUYKY 3PEHMsI B YCTHBIX U INMCBMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUSI IO XOy PEeIIeHUs 3a]Jaul, KOMMEHTHPOBATh
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MOJTyYEHHBIN PE3YJIbTAT;

B X0J1€ 00CYKICHHUS 33/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYkK/1aeMOH TeMbI, TPOOJIEMBI, pelaeMon
3aJa4d, BBICKAa3bIBaTh MWJICH, HAIIEJICHHbIE HAa TOWUCK PEIICHUS, COIMOCTABIATH CBOU CYXICHHS C
CYXKJIEHUSMH JpPYTrUX YYaCTHUKOB JMajora, OOHAapyX HMBaTh pa3jIMYUe U CXOJCTBO IO3ULMH, B
KOPPEKTHOH (popme hopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IPEJCTaBIATh pe3yJabTaThl pEIIEHUs 3aJadyd, OHKCIEPUMEHTAa, MCCIIEJOBaHUs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (hOpMaT BBICTYIUIEHHS C YYETOM 3a7ad MPE3eHTAMH UM O0COOCHHOCTEH
ayJUTOpUH;

IIOHUMAaTbh 1 UCII0JIb30BaTh IPEUMYILECTBA KOMaH/HOM 1 MHUBH1yaIbHON pabOThI IPU PEIICHUN
y4eOHBIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATD IEJIb COBMECTHOM JESATEIBHOCTH, TNIAHMPOBATH OPTaHU3AIMI0 COBMECTHOU pabOTHl,
pacrpenesaTe BUAbl padoOT, 1OroBapUBaThCs, OOCYXKIaTh MPOLECC U pe3yibTaT paboThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboTh! (00CyXIeHHS, 0OMEH MHEHUSMH, MO3TOBBIE ITYPMBI
U JIpYTHE), BHIIOJIHATH CBOIO YacTh pabOTHl M KOOPIWHUPOBATH CBOM JCHCTBHS C APYTUMH YICHAMHU
KOMaH/Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIMI MPOJYKT IO KPUTEPUIM, CPOPMYINPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerynsiTuBHbIEe YHHBepCaibHbIe YueOHbIEe IeiCTBUSA
Camoopranm3anms:

CaMOCTOSITENILHO COCTaBJIATh IUIaH, aITOPUTM PEIlIeHHUs 3a/1a4H (MU €ro YacThb), BHIOMPATh CIIOCO0
pelieHuss ¢ y4€TOM HUMEIONIMXCA PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI PELLIEHUI ¢ yu€TOM HOBOI MHQOpMAIIHUH.

CaMOKOHTPOJIB:

BJIQJIETh CIOCO0AMH CaMONPOBEPKH, CAMOKOHTpPOJS TMpolecca W pe3yibTaTa pPEIICHHs
MaTeMaTHYECKOM 3a7a49H;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTB MPU PEIICHUH 3a]]a41l, BHOCUTH KOPPEKTUBBI
B JICSITENILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAl/ICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3ybTaTa ACSITEIbHOCTH TIOCTABJICHHOM 1I€TTU U YCIOBUSAM, OOBSICHSTh
MPUYUHBI JJOCTHKECHHS UM HEJOCTHKEHUS 1Ie7TH, HAXOIUTh OIINOKY, 1aBaTh OIIEHKY TPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

HpeHMeTHBIC PE3YIbTATBI OCBOCHHUA HNPOrpaMMbl IO MATCMATHKE IMPCACTABJIICHBI 110 TroJaM
00y4YeHHS B CTIEIYIOIINX pa3JiesiaX MPorpaMMbl B paMKax OTJENbHBIX YIeOHBIX KYpcOB: B 5—6 Kitaccax
— kypca «MaremaTtukay, B 7—9 Kiaccax — KypcoB «Anredpay,

«I"eomeTpusn».
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PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

MNOACHUTEJIbBHAS 3AIIMCKA

[IpropuTeTHBIMU LEASIMU OOY4YeHHs] MaTeMaTHKe B 5—0 Kiaccax SBISIFOTCS: MPOJIOJDKEHUE

(dbopMHpOBaHUS OCHOBHBIX MAaTEeMAaTHYECKHUX MOHATHHA (YHCIIO,

BEJIMYMHA, TeoMeTpuyeckas Qurypa), oOECHeunBaIOIIUX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTD
MaTeMaTHUYeCKOro 00pa3oBaHUs 00YUYarOIINXCS;

pa3BUTHE WHTEIJICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OOy4aroluxcs, MO3HABATEIbHON
AKTHUBHOCTH, UCCIIEJOBATEIIbCKUX YMEHUM, NHTEpECa K U3yUYEHUIO MaTEeMATHUKH;

Mo/iBe/IeHue OO0YyYaromMxcss Ha JOCTYIIHOM [iJIi HMX YPOBHE K OCO3HAaHHIO B3aMMOCBS3H
MaTEMaTUKHU U OKPYXKaIOLIEro MUpa;

dbopMupoBaHue (QYHKIMOHATHHOW MaTeMaTHYeCKOW TIpPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTUYeCKue OOBEKTHI B PEAJIbHBIX KU3HEHHBIX CUTYalLUsX, IPUMEHSATh OCBOCHHBIE YMEHUS IS
pelIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, HWHTEPIPETUPOBATh IIOJYyYEHHBIE pE3yNIbTaThl U
OLICHUBATh UX HA COOTBETCTBUE NMPAKTUYECKON CUTYalUU.

OcHOBHbIE JTUHUHM COJAEPKAHUS Kypca MaTeMaTuku B 5—6 kimaccax — apudmeruyeckas U
reoMeTpHUUEeCcKas, KOTOpbIE pa3BUBAIOTCS MapalljIeNIbHO, KaXK[as B COOTBETCTBHM C COOCTBEHHOI
JIOTUKOW, OJHAKO, HE HE3aBUCHMO OJIHA OT JAPYroi, a B TECHOM KOHTAaKT€ U B3aUMOJAECUCTBUU. Takxke
B Kypce MaTeMaTHKHU MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU aJIreOpbl U OMHUCATEIbHONU CTATUCTUKH.

W3yuenne  apudmeTrudeckoro marepuana — HauMHAETCs CO CUCTeMaTHU3aluu U

pa3BUTHUS 3HAHUN O HATYPaJIbHBIX YHCIIaX, MOJYYEHHBIX HA YPOBHE HAYAIBHOTO 00IIEro 00pa3oBaHMUA.
[IpusTOM COBEpPILIEHCTBOBAHUE BBIUMCIIUTENIBHOW  TEXHUKHUU

dbopmupoBaHue HOBBIX TEOPETUYECKUX 3HAaHUUI coYeTaeTcst C  pa3BUTHEM
BBIUMCIIUTEIIBHON  KYJBTYPHI, B YAacCTHOCTM  C OOyuyeHHMEeM  MpOCTeHIIUM MpUEMam
OPUKUJIKA W OLEHKH  PpEe3yslbTaTOB  BBIYMCICHHM. N3yuenune HaTypaabHBIXUKCEN
MPO0IKAeTCs B 6 Kjlacce 3HAKOMCTBOM C HaualbHBIMU MOHATHAMU Teopuu Jenumoctu. Havamno
M3Y4YE€HUsI OOBIKHOBEHHBIX U JIECSITUUHBIX Ipo0ei OTHECEHO K S Kiaccy. DTO NEPBbIN ATall B OCBOEHUU
NpoOeil, Koria MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UESIMH, TOHATHAMH TeMbI. [Ipu 3TOoM
paccMOTpeHHe OOBIKHOBEHHBIX JApo0eit B MOJIHOM 00bEME MPEALIECTBYET U3YUYEHHUIO JECATHUHBIX
npo0el, 4To 1e1eco00pa3Ho ¢ TOYKH 3PEHUS JIOTHKU HW3JIOKEHHUS YHUCIOBOM JMHUHU, KOT/a
npaBuia JEUCTBHM C AECATUYHBIMU APOOSMHU MOXKHO OOOCHOBATH Y€ M3BECTHBIMH AITOPUTMaMHU
BBITTOJIHEHUS AEUCTBHUM ¢ OOBIKHOBEHHBIMHM JpOOSMH. 3HAKOMCTBO C JECATHYHBIMU JPOOSMHU
pacIIMPUT BO3MOXKHOCTH JJIsi TIOHUMaHUS 00yYarolMMHUCA NPUKIATHOTO MPUMEHEHHS HOBOMU
3aMMCU MPU HM3YYEHUU JPYTUX NPEIMETOB W IMPH NPAaKTUYECKOM HCHojib3oBaHuu. K 6
KJlacCy OTHECEH BTOpPOHM HdTalm B U3yYeHHM JpoOei, TIJe MNPOUCXOAUT COBEPIICHCTBOBAHNE
HaBbIKOB CpaBHEHUS U MpeoOpa3zoBaHus ApoOei, 0CBOEHNE HOBBIX BHIYUCIUTENbHBIX aJTOpPUTMOB,
OTTaYMBaHUE TEXHUKHU BBIYMCICHUH, B TOM YHCIIE
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3HAYEHUHN BBIPAKEHUH, COAEPIKAILMX M OOBIKHOBEHHBIE, U JIECATUYHbIE JPOOU, YCTAHOBIIEHUE CBSA3EH
MEXIy HHMH, pacCCMOTpeHHE NpUEMOB pelleHHs 3afad Ha ApoOu. B Hawane 6 kiacca MpOUCXOIUT
3HAKOMCTBO C ITOHSTHEM MPOLIECHTA.

OcoOCHHOCTBIO M3YUCHUS TTOJIOKUTEIBHBIX M OTPUIIATETIBHBIX YUCEN SBISETCS TO, YTO OHHM TAKKE
MOTYT pacCMaTpUBAaThCs B HECKOJIBKO 3TanoB. B 6 kinacce B Havasne nzydenus TeMsl «IlomoxurenbHbIe 1
OTpULATENbHBIE YCIIa» BblenseTcs noarema «Llensle uncna», B paMkax KOTOPOH 3HAaKOMCTBO C
OTPULIATEIILHBIMA ~ YHUCIAaMH M JCHCTBUSAMHU C TOJOKUTEIBHBIMH M OTPUIATEIIBHBIMUA YHCIIAMU
HPOMCXOAUT HAa OCHOBE COZIEPYKATENIBHOTO MOAXO0AA. JTO MO3BOJISAET HAa JOCTYITHOM YPOBHE MTO3HAKOMHTH
00y4aroIuXcst IPAaKTUYECKU CO BCEMH OCHOBHBIMM IOHSATHSIMHM TE€MBbl, B TOM YHUCJIE€ U C MpaBUIAMH
3HAKOB TIPU BBIOJHEHUH apu(METHYeCKUX IeHCTBUH. M3ydeHue palMOHATbHBIX YHCENl Ha 3TOM He
3aKOHYMTCS, a OyJIeT IIPOI0JHKEHO B Kypce alireOpsl 7 Kiacca.

IIpu 0OydeHuM peLIeHHI0 TEKCTOBBIX 337ay B 5—6 Kjaccax HCIOJIB3YIOTCS apu(pMEeTHYECKHe
npuémbl pemieHus. Ilpu oTpabOTKe BBIYMCIUTENBHBIX HABBIKOB B 5—0 Kiaccax paccMaTpUBAarOTCS
TEKCTOBbIE 3a/1a4M CJIEAYIOLIMX BUJOB: 33/1a4M Ha JBWXKCHHME, HA YacTH, Ha IOKYNKH, Ha paboTy U
IPOM3BOIUTENFHOCTh, HA TPOIECHTHI, Ha OTHOMICHUS M mponopruu. OOyyarommecss 3HaAKOMATCS C
npuéMaMH pemieHus 3a/1a4 MmepedopoM BO3MOXHBIX BApHAHTOB, ydaTcst paboTare ¢ HMH(pOpMAIUei,
IPECTaBICHHOM B (hopMe TaOJIUI] MU TUarpaMM.

B  nporpamme  yuebHOoro kypca «MaremaTuka» — MPEAYCMOTpEeHO  (OPMHpPOBAHHE
IPONEIEeBTUUECKUX aIre0pandeckux IpencTaBlieHuil. bykBa Kak CHMBOJI HEKOTOpPOrO YHCIAa B
3aBHCUMOCTH OT MAaTEMaTH4YECKOTr0 KOHTEKCTa BBOJUTCS MOCTENIEHHO. bykBeHHAs CHMBOJIMKA IMPOKO
UCTIONIB3YETCS TPEKIE BCETO JIJIs 3aITUCH OOIIUX YTBEP)KICHUH U MPEUIOKEHHH, (OpMYII, B YaCTHOCTH
JUIsl BBIYMCIIEHUS TEOMETPUUECKUX BEIMYHMH, B KAUECTBE «3aMECTUTEIISD» YUCIIA.

B nmporpamme yueOHOTO Kypca «MaremaTtuka» NpPEICTAaBICHA HAIJIAIHAs TE€OMETPHS,
HampaBleHHAsT Ha  pa3BUTHE OOpa3HOTO  MBIIUICHHS, MPOCTPAHCTBEHHOTO  BOOOPaKEHHS,
n300pa3sUTeIbHBIX YMEHUH. DTO BaXKHBIN 3Tal B U3y4YEHUU T'€OMETPHUM, KOTOPBIH  OCYIIECTBIsAEeTCS
Ha HarJSTHO-TIPAKTHIECKOM YpOBHE, ONHMpPAETCs Ha HArIIHO-00pa3HOE MBIILIICHHE
oOyyaromuxcs. bonbmas poiab OTBOAUTCA MPAKTUYECKOM JAEATENBHOCTH, OMNBITY, AKCIEPUMEHTY,
MojenupoBaHuio. OOydaromuecss 3HAKOMATCS C T€OMETPUYECKMMHU (UIypaMu Ha IUIOCKOCTH U B
NPOCTPAHCTBE, C MX MPOCTEHIIMMHU KOH(MUTYpAIUSAMH, ydaTcs M300pakaTh WX Ha HEIMHOBAHHOW U
KJeTyaToil Oymare, paccMaTpuBarOT UX INpocTeiiiue cBoiicTBa. B mporecce n3ydeHus HarisaHoN
TeOMETPUH 3HAHUS, TONydeHHBIE OOyJaroIIMMHUCS Ha YpPOBHE HA4YaJbHOTO OOIIETro oOpa3oBaHMUS,
CHCTEMATH3UPYIOTCS M PACIIUPSIOTCS.

CornacHo y4eOHOMY TUTaHy B 5—6 KJlaccax M3y4aeTcss HHTETPUPOBAHHBIN MPEMET
«MatemaTtukay, KOTOPbIi BKIIOUaeT apu(pMeTHUYecKuil MaTepraia U HarsAHyI0 T€OMETPHUIO, a TaKKe
IPOTIE/IEBTHUECKUE CBEJCHHS U3 aNreOphl, SJIEMEHTHI JIOTUKY M Havyajia OMMCATEIbHOW CTATUCTHKH.

OO1m1ee yuCiIo 4acoB, PEKOMEHIOBAHHBIX Ul M3y4yeHus: MateMatuku, — 340 yacoB: B 5 kiacce —
170 gacos (5 gacoB B Hezenio), B 6 kimacce — 170 gacos (5 yacoB B Heeno).
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NPEIMETHBIE PE3YJIbTATBI
[IpenmeTHbIe pe3ybTaThl OCBOCHUS MPOrpaMMBbl Y4eOHOT0 Kypca K KOHIly 0OyueHus B S KJiacce:

Yuciia v BBIYUCICHUS

[lonuMare W TpaBUIBHO YHOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C HATYpPAJIbHBIMU YHUCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHMBaTh M YNOPSJAOYMBATH HATYPAJIbHBIE YHWCJIA, CPAaBHUBATh B MPOCTEUIIUX CIy4asx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC APOOH.

COOTHOCHTH TOYKY Ha KOOPAMHATHOM (YHCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €M YHCIOM M
M300paxarh HaTypaIbHbBIC YMCIA TOYKAMH Ha KOOPJIUHATHOM (YUCIIOBOI) MPSIMOM.

Beinonnsate apudmernyeckue JEUCTBUS c HaTypaJbHbBIMU YUCJIAMH, C
OOBIKHOBEHHBIMHU APOOSMH B MIPOCTEHIIINX CITydasiX.

BreinonHsATe  mpoOBEepKY, NPUKHUAKY pe3ysibTaTa  BBIYUCICHUMN.

OxpyrisiTh HaTypaibHbIC YHUCTIA.
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Pemenne TekcToBBIX 32124

Pemarp TekcTOBBIE 3amaunM apUPMETHYECKHUM CIOCOOOM W C TMOMOIIBIO OpPraHM30BAaHHOTO
KOHEYHOTO Tiepebopa BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemate 3amaum, comepikamye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIWYUHBI: CKOPOCThH, BpEMH,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

HCHOJIB?;OB&TL KpaTKI/Ie 3alliCu, CXEMBbI, Ta6J'II/II_[BI, 0603Haqu1/151 HpI/I peLHCHI/II/I 3a1a4.

[Tonp30BaTbCsl OCHOBHBIMHM €IWHUIIAMH HW3MEPEHHMS: IICHBI, MacChl, PAacCTOSHHUs, BPEMEHHU,
CKOpOCTI/I, BBIpa)KaTL OOHHU €AUHUIIBI BCJINUNHBI qepes I[pyrne.

W3Bnekarh, aHAIW3WpPOBAaTh, OICHUBATH WHGPOPMAIUIO, TPEACTABICHHYIO B TabIuIlE, HA
CTOH6‘I&T0§I ILI/IaI‘paMMe, I/IHTepHpeTHpOBaTb HpeI[CTaBJICHHBIe JaHHBIC, HCIIOJIB30BAaTh JAaHHBIC HpI/I
pelieHuu 3a1ay.

Harnsinnasi reomeTpust
[lonp30BaTbCcsi TEOMETPUYECKMMH IMOHATHSAMMU: TOYKA, MpsMas, OTPE30K, JIyd, Yrod,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.
[IpuBoauTe mNpUMEpPsl OOBEKTOB OKPYKAIOLIET0 MHpa, HUMEIuX (opMy H3YYEHHBIX
FEOMETPUUECKUX PUTYD.
Hcnonp30BaTh  TEPMHMHOJIOIMIO,  CBSI3aHHYKD € yIVIAMH:  BEpIUMHA  CTOPOHA, C
MHOTOYIOJIbHUKAaMU: yTroJl, BEpIINHA, CTOPOHA, JUaroHallb, C OKPYKHOCTBIO: paJuyc, AMaMeTp, LIEHTP.
N300paxaTh M3y4eHHBIE reOMEeTpHUYecKrue (UTypbl Ha HEITMHOBAaHHOW W KJIeT4aTOW Oymare c
IIOMOIIBIO LIUPKYJIS U TMHEHKH.
Haxomute  [MHBI ~ OTPE3KOB  HENOCPEACTBEHHBIM U3MEpPEHUEM C IIOMOUIBIO
JIMHENKHU, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOT'O pajuyca.
Hcnons30BaTe CBOMCTBA CTOPOH M YIVIOB INPSAMOYIOJbHUKA, KBajapaTa Uil UX HOCTPOECHUS,
BBIYKCIICHHS IUIOIIANH U IIEpUMETpA.
Bbruucnare mepumeTp W IUIOIIAAb KBajapara, HpPSIMOYTOJIbHUKA, (UIYp, COCTAaBJIEHHBIX W3
IpSMOYTOJIbHUKOB, B TOM yHclie GUTyp, H300pakEHHBIX Ha KJIeTUaToi Oymare.
ITonp30BaTbCst OCHOBHBIMU METPUYECKUMHU €IMHULIAMY U3MEPEHUS JUIMHBI, IIJIOLIAAH; BEIPAXKATh
OJIHM €IMHHUILIbI BETUYUHBI YEPE3 APYTHE.
Pacnio3naBate napajuienenumnen, KyO, MCIONb30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpo TpaHb,
U3MEpPEHUs], HAXOAUTh U3MEpEHHs MapasuieNenumnesaa, Kyoa.
Boruncnsate 00béM  KkyOa, napauienenumnesna MO 3aJaHHBIM HM3MEPEHMSIM, IOJIb30BaThCS
€IMHUIIAMU U3MEPEeHus 00bEMa.
Pemate HecnoXHblE 3aJayd  Ha M3MEPEHHUE TIEOMETPUYECKHUX BEIMYHUH B IPAKTUYECKUX
CUTyaIUsaX
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[IpenmMeTHBIE pe3yabTaThl OCBOEHHUS MTPOrpaMMbl y4eOHOT0 Kypca K KOHITy oOyueHus B 6 Kjacce:

Yuciia U BIYUCTEHUS

3HAaTh ¥ IOHUMATh TEPMHHBI, CBS3aHHBIC C PA3IMYHBIMU BHIAMH YUCEI M CITIOCOOAMU MX 3aITUCH,
NEePEXOAUTH (€CITH ATO BO3MOXKHO) OT OJIHOW (hOPMBI 3aITUCH YHCIIa K IPYTOM.

CpaBHUBATH U YIIOPSIOYUBATH LIEJIbIC YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE IpOOU, CPAaBHUBATH
Yrciia OJTHOTO U Pa3HBIX 3HAKOB.

BbimonHATe, coueTass yCTHbIE M IHUCHbMEHHBIE NUPUEMBI, apU(PMETHYECKHE JCHCTBHS C
HATYPaJIbHBIMH U LEJIBIMU YHCIIAMH, OOBIKHOBEHHBIMH U JCCITHYHBIMU JPOOSIMH, TOJIOKUTESIEHBIMY U
OTPUIATEIILHBIMH YUCIIAMHU.

BbIuuciiaTe 3HAYCHUsT YHMCIOBBIX BBIPAKCHUM, BBINOJHATH MPUKUIKY M OICHKY pe3yJbTara
BBIUMCJICHHUI,  BBIMONHITH  MPEOOpa3OBaHHUS  YHCIOBBIX  BBIPAKEGHUH HAa OCHOBE CBOWCTB
apuMeTHUECKUX IeHCTBUH.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM € YUCIOM U HU300paKaTh
Yrciia TOYKaMU Ha KOOPJAWHATHOM MPSIMOW, HAXOAUTh MOJIYJIb YKCIA.

COOTHOCHUTH TOYKH B IMPSIMOYTOJIHHONU CUCTEME KOOPJIMHAT C KOOPIUHATAMH dTOW TOYKH.

OprrJ'IHTB OeabIC YKUCiia U ACCATHYHBIC I[pO6I/I, HaxoauThb HpI/I6J'II/I)KeHI/I$I YHCCII.

YucinoBble U 0yKBeHHbIE BbIPAKEeHUS

[Tonumars u ynoTpediaTh TEPMUHBI, CBSI3aHHBIE C 3aIIMCHIO CTETIEHU YHCIIa, HAXOIUTh KBaJpaT U
KyO 4ncIia, BBIYUCIATh 3HAYCHUS YUCIIOBBIX BBIPAKEHHH, COJEPIKALIMX CTEIICHH.

[Tonp30BaThcs NpU3HAKAMHM  JETUMOCTH, PAacKiIaJblBaTh HaTypajlbHblE YHCJIA Ha MPOCThbIE
MHOXHTEIIH.

[Tonp30BaTbcs MacIITabOOM, COCTABIISITh IPOIOPLIUU U OTHOILICHHUS.

Hcnonb3oBate OykBbI A1 0003HAUEHUS YHUCEN IPH 3alUCH MaTeMaTHYECKHUX BbIPAXKEHUH,
COCTaBJIATh OYKBEHHBIE BBIPAXKEHHMS M (OPMYINbI, HAXOJUTh 3HAYCHHS OYKBEHHBIX BBIPAXKEHUH,
OCYILECTBIISS1 HEOOXOIUMBIE MTOICTAHOBKU U NIPE0OPA30BAHHUS.

Haxoauth Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemiate MHOTOIIIarOBBIE TEKCTOBBIE 3374 apU(PMETHUECKUM CIIOCOOOM.

Pemate 3amauu, CBsi3aHHBIE C OTHOLIEHUEM, MPONOPLHMOHAIBLHOCTBIO BEJIWYHMH, NPOLEHTaMHU,
pemath TpY OCHOBHBIE 33/1a4U Ha IPOOH U MPOLIEHTHI.

Pemate 3amaum, coaepkamuye 3aBUCUMOCTH, CBSI3BIBAIOIIHME BEIWYUHBI: CKOPOCTh, BpEMH,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTh, IIPOU3BOIUTEIBHOCTD, BpeMs, 00bEMa pabOThI, UCIIONIb3YS
apumeTrnyeckue JIEHCTBUSA, OLEHKY, MPHUKUAKY, IIOJb30BaThCA  €IMHULAMH  HU3MEpPEHUs
COOTBETCTBYIOIIMX BEJINYUH.

CocTaBnaTb OYKBEHHBIE BHIPAKEHUS 110 YCIOBHUIO 3aa4H.
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W3BnekaTh HHPOPMALUIO, TPEICTABICHHYIO B TA0JIUIAX, HA TMHEHHOHN, CTOI0YATON MITH KPYTOBOU
JauarpaMmmax, HHTepIpeTHPOBATh MPe/ICTaBICHHbIE JaHHBIC, UCTIOIb30BATh JAHHBIC NPH PEIICHUU
3ajad.

[IpencraBasaTs HHPOPMAIUIO C ITOMOIIBIO TAOJIHUII, IMHEHHOW U CTOJIOYATON TUarpaMM.

Harasinnasi reomerpus

[IpuBoauTh mpUMeEpsl OOBEKTOB OKPYXKAIOLIET0 MHpa, MUMERMUX (OopMy H3YyYEHHBIX
TE€OMETPUUECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (HUTyp, MPUMEPH PaBHBIX U CHMMETPUYHBIX
buryp.

N300paxxaTh C MOMOLIbIO LMPKYJS, JUHEWKH, TPAHCHOPTHpAa HA HEJIMHOBAHHOW U
KJIeTyaToii Oymare W3y4eHHBIE IUIOCKME TIeOoMeTpudecknue QUrypsl Hu KOH(HUrypaluu,
CUMMETPUYHBIE (PUTYPBI.

[Tonmp30BaTbcsl  TEOMETPUYECKUMHU  TOHSATHSIMU:  PABEHCTBO  (QUTYp, CHMMETpHS,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPUEN: OCh CHMMETPHH, LEHTP CUMMETPHH.

HaxoauTe BenWYMHBI YITIOB HM3MEPEHHUEM C IIOMOLIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3a/IaHHON BEJIMYMHBI, II0JIB30BATHCS IIPU PELICHUH 3a7a4 I'PalyCHOM MEPOH YIJIOB, PACIIO3HABATH
Ha 4epTekKax OCTPBIN, NPSIMOM, pa3BEPHYTHIN U TYIIOW YTJIbI.

BbluMcnsaTe UIMHY JIOMaHOW, NMEPUMETP MHOTOYTOJIbHHMKA, II0Jb30BaThCS €AMHMIIAMU
WU3MEPEHMS INIMHBI, BBIpAXKaTh OJTHHA €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

Haxoauts, Hcrionb3ys 4epTEXHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEKIY IBYMS TOUKaMH, OT
TOYKH J0 NIPSIMOM, JUIMHY ITyTH Ha KBaJIPAaTHOM CETKE.

Bbruncnsate miom@anb QUryp, COCTABIEHHBIX W3 MPSIMOYTOJbHUKOB, HCIIOJIb30BAThH
pazbuenue Ha IIPSIMOYTOJIBHUKH, Ha  paBHBIC ¢burypsl, JNOCTPavBaHUe 10
IPSIMOYTOJIBHHKA, [T0JI30BATHCS OCHOBHBIMH €IMHULIAMU U3MEPEHHUS IIJIOLIA/IH, BBIPAXKaTh OAHU
€MHMILIBI U3MEPEHHUS IJIOUIAIA Yepe3 pyTHe.

PacnioznaBaTh Ha MOJENSAX M M300paKEHUSX MUPAMUIY, KOHYC, LIMJIMHIP, UCIOJIb30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToil Oymare npsiMOyrojbHbIN Mapaieaenune.

Boruncnsate 00bEM MpsAMOYTOJIBHOTO Mapalijiesienumnesa, Kyoa, mojib30BaTbcs OCHOBHBIMU
€IMHUIIAMU U3MepeHus 00bEMa;

Pemate  HeciioKHBIE  3aJa4M  HA  HAxXOXKJIEHHE  TIEOMETPUYECKUX  BEJIUYMH B
IIPAKTUYECKUX CUTYaLUsX.

TEMATHYECKOE IINTAHUPOBAHHME

S KJIACC
KonuyecTBo yacoB DJIEeKTPOHHBIE

HanmenoBanue

Ne a3ejIoB M TEM K II (wipposrie)

/o P . llor S Beero 0HTp60.11le)le paKTﬁnqecmle 06pazoBaTebHbIe

porp padooTnI padooTnI pecypes

Harypanbusie
gyucna. [lefictBus 43 1 bubnmoreka [JOK
C HaTypaJbHbIMU https://m.edsoo.ru/7f4131ce
YUCIaMHU
Harnagnas 12 5 bu6nuoreka [IOK
reoMeTpusl. https://m.edsoo.ru/7f4131ce
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Jluaun Ha

TJTIOCKOCTH
3 OOBIKHOBEHHBIC 48 bubmuorexa [JOK
Ipodu https://m.edsoo.ru/7f4131ce
4 iir;;:fl{;: 10 bu6nmoreka [IOK
PHA. https://m.edsoo.ru/7f4131ce
MHOTroyrojabHUKH
5 Hecaruanbie 38 bubmuorexa [JOK
npodu https://m.edsoo.ru/7f4131ce
Harngannas
6 reomerpus. Tena 9 bubnnoreka HOK
U hurypsl B https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
7 [ToBTOpEHME U 10 bubnuoreka [JOK
000011IEHNE https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO 170
YACOB I10 ITTPOTPAMME
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6 KJIACC

KoaundecTBo yacoB DJIeKTPOHHbIE
HanmMmeHnoBanue
Ne a3/1eJI0B M TeEM K 1 (undposrre)
n/n |y " llor - Beero OHTpﬁo.JIBHLIe paKTﬁnquKne 06pazoBaTebHbIe
porp PaooThI PaooTbI pecypebl
bu6nuoreka [IOK
1 Harypanbneie ncna 30 1 https://m.edso0.ru/7f414736
2 ?e?)l;\fgf HI/?: ITpssmbie 7 Bubmmoreka HOK
puA. 11p https://m.edsoo.ru/7f414736
Ha IIOCKOCTH
bubmuorexa [JOK
3 Apotn 32 1 1 https://m.edsoo.ru/7f414736
H
4 ree:)r;;:TﬂH;: 6 1 bubmuorexa [JOK
Py https://m.edsoo.ru/7f414736
Cummerpust
5 Beoipaxkenus ¢ 6 bubnuoreka [JOK
OyKkBaMu https.//m.eds00.ru/7f414736
Harnsignas
bubnuorexa [JOK
6 reomerpust. Purypet 14 1 1 https://m.edsoo.ru/7f414736
Ha IIOCKOCTH
7| oommmenmme | 40 . BuGorexa IOK
pHL https://m.edsoo0.ru/7f414736
qucia
8 [IpencraBnenue 6 1 bubmuoreka [JOK
ITAHHBIX https://m.edsoo.ru/7f414736
H
9 rei)l;\J/II;LTH Hlj: Durypst 9 1 Bubnorexa LIOK
PHA. yp https://m.edsoo0.ru/7f414736
B IIPOCTPAHCTBE
IToBTOpEeHne
’ bu6nuoreka [IOK
10 000bwmenne, 20 1 https://m.edsoo0.ru/7f414736
cucTeMaTu3aIus
OBIIEE KOJIMYECTBO
YACOB I10O 170 5 5
ITPOTPAMME
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIbHAS 3AIIMCKA

Anrebpa sBIS€TCS OJHMM H3 OINOPHBIX KYpCOB OCHOBHOTO 0O0mIero oOpa3oBaHUs: OHa
oOecrieynuBaeT HU3YUYCHUC OPYIrUuX AUCHUIUIMH, KaK €CTCCTBCHHO-HAYYHOI'O, TaK W T'yMaHHUTAapHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO JJIsl MPOJOJDKEHUSI O0Opa3oBaHMst U B MOBCEJHEBHON  JKHU3HH.
PazButne y  oOywarommxcs  Hay4HbIX  IPEACTaBICHUN O HPOMCXOXKAECHUU U CYIIHOCTH
asreOpanyeckux abCTpakiuil, criocode OTpaKeHHsl MaTeMaTU4YEeCKON HayKOH SBJICHUH U MPOLIECCOB B
IpUpojie U OOILIECTBE, POIM MAaTEMATHYECKOTO MOJCIMPOBAHMS B HAYYHOM IO3HAHUM U B IPAKTHKE
Croco0cTBYeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIILICHHS, HEOOXOAUMBIX JUIS
aJlanTalnyy B COBpeMEeHHOM 1u(ppoBoM od1iecTBe. M3ydueHue anredpel o0ecrieunBaeT pa3BUTHE YMEHUS
Ha6JHOI[aTI), CpaBHHUBATb, HAXOJUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTU MBIIJICHHUA, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBUSL W BBIBOJABI, (DOPMYIMPOBATH YTBEPIKICHUS.
OcBoenne kypca aiareOpbpl 00ecHeuMBaeT pa3BUTHE JIOTMYECKOTO MBIIIICHUS OOYYalOIIMXCS: OHU
UCNOJB3YIOT JEAYKTHUBHBIE W MHIYKTUBHBIE pacCyXkJeHHs, OO0O0OIleHHe U KOHKPETU3aLUIO,
abctparupoBaHue M aHanoruto. OOyueHue anredbpe MpennojaraeT 3HAYUTEIbHBIH 00BEM
CaMOCTOSITENIbHON JIEITEIbHOCTH 00YUalOIIUXCsl, IO3TOMY CAMOCTOSITENIbHOE PELICHUE 3a/1a4 SIBIISIETCS
peann3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B crpykType mporpaMmbl yueOHOro Kypca «Amnredpa» Ui OCHOBHOTO OOLIEro o0pa3oBaHMs
OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOJUYECKUE JIMHUU:

«Yucna 1 BBIYUCIEHUS», «ANredpandeckre BEIpaKEHHsD», «Y paBHEHUS U HEPABEHCTBAY,
«qDYHKHI/II/I». Kanq:[a;[ H3 3THUX COACPKATCIBbHO-MCTOANYCCKUX JIMHUH Pa3BHUBACTCA Ha NPOTAKCHHUN
TPEX JIET U3yYEHUsI Kypca, B3aUMOJIEHCTBYS C APYTUMHU €ro TUHUSIMHU. B Xoze n3ydenus yueOHOro Kypcea
00y4aroImuMcs IPUXOAUTCS JIOTHUECKU pacCyXaTh, UCIOIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK.
B cBs3u ¢ aTUM B mporpammy yd4eOHOro Kypca «AureOpa» BKIIOYEHbI HEKOTOPhIE OCHOBBI JIOTHUKH,
NPEJICTaBJICHHBIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTHYECKOTo O0O0pa3oBaHUS W CIIOCOOCTBYIOIINE
OBJIQ/ICHUIO OOYYArOIIMMHUCSI OCHOB YHHBEPCAIIBHOTO MaTeMaTW4decKoro sizbika. CoaepKaTenbHON |
CTPYKTYpPHOM 0COOEHHOCTHIO Y4eOHOTro Kypca «Anredpay ABISETCS €ro HHTETPUPOBAHHBIN XapaKTep.
Conepxanue JuHUM «YucCna U BBIYMCICHUS» CIY)KUT OCHOBOM JUIsl JajbHEUIIEro M3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTHYECKOI'O MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHUS NO0JIb30BaThCs AITOPUTMAMHU, a TaKXkKe MPUOOPETEHUIO MTPAKTUYECKUX HaBBIKOB, HEOOXOTUMBIX
JUIs TIOBCETHEBHOM *KM3HU. Pa3BUTHE MOHATHS O YHCIE Ha YPOBHE OCHOBHOI'O OOIIEro 0oOpa30BaHUS
CBSI3aHO C pAlMOHAJIbHBIMU M HPPALMOHAIBHBIMU YHCIaMH, (OpMHpPOBaHHEM IMpEICTaBICHUIN O
JNEHCTBUTEILHOM YHCIIe. 3aBepIICHHE OCBOCHHUS YHCIIOBOH JIMHUM OTHECEHO K CpeqHeMY OOIIeMy
00pa3zoBaHMIO.
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CopnepkaHue NByX aireOpamvecKux JUHUN — «AnredpandecKue BBIPAKCHHUSI» U
«YpaBHEHUS] W HEPABCHCTBA» CIIOCOOCTBYET (HOPMHUPOBAHHIO y OOYYAIOIIUXCS MaTeMaTHYECKOTO
ammapara, HEOOXOIUMOTO IS PEUICHUs 3ajad MaTeMaTHKH, CMEXKHBIX IPEIMETOB W MPaKTHUKO-
OPUCHTHUPOBAaHHBIX 3amad. Ha ypoBHE OCHOBHOro oOmero o0Opa3oBaHHs Y4YeOHBI MaTepua
TPYNIIAPYETCS BOKPYT pallMOHAIBHBIX BBIPAKEHHN. ANreOpa IEMOHCTPUPYET 3HAYCHUE MaTEMATUKH KaK
SI3BIKA JJIS1 IOCTPOCHUS MAaTEMAaTHYECKUX MOJICIICH, ONTMCAHUS TIPOIIECCOB U SIBJICHUH peaslbHOro Mupa. B
3a7auyn  OOy4YeHHs anreOpe BXOAAT TAaKKe JallbHEHIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOCHHSI Kypca HH(POPMATHUKH, Y OBJIAJICHUE HABBIKAMH JICTYKTUBHBIX
paccyxxaenuid. [IpeoOpa3oBaHue CHMBOJBHBIX (OpPM  CHOCOOCTBYET pPAa3BUTHIO BOOOpaKEHHUS,
CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanrie (QpyHKIHOHATBHO-TpAUUIECKONW JTHMHUHM HAILEJICHO HA TOJMyYeHUE OO0y4YarOUIUMUCS
3HaHUK O (QYHKIUAX Kak BaKHEHIIEH MaTeMaTHYECKOW MOJENU JIJIsl ONMCAHUS M UCCIICAOBaHUS
pa3HOO0Opa3HBIX MPOIIECCOB W SIBJICHUI B NpUpoje U odOmiecTBe. M3ydeHune marepuana CrocoOCTBYET
Pa3BUTHIO y OOYYArOIIMXCS YMEHHUS HCIIOJBL30BaTh pAa3lIMYHbIC BBIPA3UTEIbHBIC CPEICTBA S3bIKA
MaTeMaTHKH — CJOBECHBIC, CHMBOJIMYECKHE, TpauuecKue, BHOCHT BKIaJd B (OPMHPOBAHUE
NPEJCTABICHUN O POJIM MATEMATHKH B PA3BUTHH [TUBWIIN3AIIUN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kimaccax u3ydaercss ydyeOHBIM Kypc «AunreOpa», KOTOpPBIH
BKJTIOYAET CJICYIONIME OCHOBHBIC pa3zeiibl coepkanus: «Hucna v BEIUMCIICHU),  «AJredpandeckue
BBIDOKCHUS», «YPaBHEHUS M HEPABCHCTBaY,

«DyHKIUN.

OOmee  4WCIO  YacoB,  PEKOMEHIOBAaHHBIX JUIT  W3y4deHus ~ y4eOHOro  Kypca
«Anredpa», — 306 ygacos: B 7 kimacce — 102 gaca (3 yaca B Hememo), B 8 kimacce — 102 gaca (3 yaca
B Hegeno), B 9 kitacce — 102 vaca (3 vaca B Hezemo).

COJAEPKAHUE OBYYEHUA

7 KUIIACC
Yuciia v BBIYUCICHUSA

Jlpobu OOBIKHOBEHHBIE U AECSITUYHBIE, MEpexoi OT OAHOW (OopMbI 3amucH ApoOed K IpYyrou.
[TonsiTHE palMOHAIBHOIO 4YHCIA, 3aIUCh, CPAaBHEHUE, YIOPSIOYMBAHME PALUOHAIBHBIX YHCEI.
Apudmerndeckue IeWcTBUS ¢ pallMOHAIBHBIMU YMCIaMu. PerieHue 3agay u3 peaqbHON NMPaKTHKH Ha
4acTH, Ha APoOu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTelIeM: ONpeleNieHHe, NpeoOdpa3oBaHie BhIPAKEHHH Ha OCHOBE
oTpesieNieHus], 3anuch 0onbIMX 4ucen. [IporeHTsl, 3anuch MPOLEHTOB B BUJE JIpoOU U ApoOu B BUjE
IPOLEHTOB. TpH OCHOBHBIE 3a/1a4 HA MIPOLIEHTHI, PELIEHHUE 33/1a4 U3 PEaIbHONU IPAKTUKHU.

[IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3JI0OKEHNE HA MHOXKHUTENN HATYPaJIbHBIX YHCEL.

PeanbHble 3aBUCIMOCTH, B TOM YHCIIE IpsiMasi ¥ 0OpaTHast IPONOPIHOHATIBHOCTH.
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Auredpanyeckne BbIpaKeHUs!

IlepemeHHble, YUCIIOBOE 3HAYEHHWE BBIPAKEHUS C MepeMeHHOH. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEXJly BEJIMUYMHAMM B BUJE (opMyJibl. Beraucnenus no
dopmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO PaBHBIC BBHIPAKEHUS, MTPaBUIIA
npeoOpa3oBaHusl CYyMM W MpPOU3BEACHUHN, NpaBUJIa PACKPBITUS CKOOOK W MPHUBEACHHS IMOAOOHBIX
CJIaraeMblX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM [1OKA3aTEIIEM.

OnHounensl U MHorowieHsl. CreneHbp MHorowieHa. Cio)keHHe, BBIYMTAHUE, YMHOXKEHUE
MHOTro4J1eHOB. @OpMyJIbl COKpAILIEHHOIO YMHOKEHUS: KBaZpaT CYMMBI U KBagpaT pa3HocTH. Dopmyina
pa3sHOCTH KBaApaToB. Pa3nojkeHre MHOIOWIEHOB Ha MHOXKUTEJH.

YpaBHeHNsI M1 HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IIpaBHUja IpeoOpa3oBaHUs YpPABHEHUS, PAaBHOCUIBHOCTb
YpaBHEHUU.

JIuneliHOe ypaBHEHHME C OJHOM NEPEMEHHOH, YMCIO KOPHEH JIMHEHHOTO YPaBHEHMS, PELICHUE
JUHENHbIX ypaBHeHHM. CocTaBieHHE ypaBHEHUI IO YCIOBHIO 3a7auu. PelieHue TEKCTOBBIX 3ajad ¢
MMOMOUIBIO YPABHEHUH.

JIluneliHOE ypaBHEHHE C JBYMsS TEpeMEHHbBIMH U ero rpaduk. Cucrema IBYX JIHHEHHBIX
YpaBHEHMH ¢ IByMs IepeMEeHHbIMU. Pelenue cuctem ypaBHeHUH criocoOoM nojcTaHoBKU. [Ipumepsl
pELIEHUs TEKCTOBBIX 3a1a4 C IIOMOIIBIO CUCTEM YPaBHEHU.

DOyHKUHMHU

Koopaunara Toukn Ha npsmMoil. Yucnosble npomexyTku. PaccrosiHue mexny OByMsl TOUYKaMH
KOOPJIMHATHOMU IIPSIMOM.

[IpsimoyronpHass cucrema koopamHat, ocu OX m Oy. AbOcuucca W oOpAWHATa TOYKH Ha
KOOpAMHATHOH 1uiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX GopMynaMu. UTeHue rpadukoB peasbHbIX
3aBucumocteil. [lonarue pynkunu. I'padux ¢pynxnun. CpoiictBa ¢yHkuui. JIunelinas QyHkuus, eé
rpaduk. I'paduk dyrkuu y = |x|. ['padudeckoe perieHre TUHEHHBIX YPaBHEHUIH M CUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KJIACC
Yuciia ¥ BBIYUCICHUS

KBanparuslit kopeHs u3 uncna. [lonstue 00 uppanroHaibHOM yncie. JlecaTuaHbIe MTPUOIMKEHUS
UppalMoHATIbHBIX uncesl. CBOHCTBa apu(METHYECKMX KBAJpPaTHbIX KOpPHEH M MX IMPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCICHUAM. [leiicTBUTEIbHBIE YHCIIA.

CreneHs ¢ LIEJIBIM ITOKa3aTelIeEM U €€ CBOMCTRA. CTaH,[LapTHa}I 3alliuChb 4YUClia.

Auredpanyeckue BbIpaKeHHs
KBanparHbiii TpEXuiieH, pa3ioKeHHe KBaPAaTHOTO TPEXWICHA HA MHOXKHUTEIH. AnreOpandeckast
npo6b. OCHOBHOE CBOWCTBO anrebpandeckoit qpoou. CroxeHue,
BBIYMTAHHE, YMHOXKEHHE, JelieHWe aiureOpandeckux ApoOel. PanmoHanbHBIE BBIDAKEHUS W UX
npeoOpa3oBaHue.
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YpaBHeHNS U HEPABEHCTBA

KBagparnoe ypaBHeHue, popMyiia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUMH, CBOSIIMXCS K JIMHEHHBIM M KBajapaTHbIM. [Ipocteiimne npoOHO-panmoHaIbHbIC
YpaBHEHHS.

I'paduueckas mHTEpHpeTanys YpaBHEHUH C JABYMS MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUU C IByMs IepeMEHHbIMU. [IpuMepsl pelIeHHs] CUCTEM HEIUHEHHBIX YPaBHEHUN C JIBYMs
[IEPEMEHHBIMH.

Pemienune TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

UucnoBsle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM IepeMeHHOU. PaBHOCWIIBHOCTD
HEpaBeHCTB. JIMHEITHbIE HEPABEHCTBA C OJJHOM NepeMeHHON. CUCTEMbl TMHEHMHBIX HEPABEHCTB C OJHOM
MIEpEMEHHOM.

DOYyHKUHMH

[Tonstue Qynkuuu. OOMACTh OMpENENeHUs M MHOMXKECTBO 3HAUCHUN (DYHKIUH.
CriocoObI 3a1aHus PYHKITHHA.

I'paduk dynkuuu. Yrenue coiicTB pyHkuuu no e€ rpaduky. Ilpumepsr rpadukoB GyHKIHH,
OTpaKaIOIIUX peaTbHbIE MPOIECCHI.

OyYHKIMH, ONMCHIBAIOIINE IPSIMYIO B 00paTHYIO IPOMOPIUOHAIEHBIE 3aBUCUMOCTH, UX TpapuKU.
OyHKIMHU Y = X2,y =x3y =x, y=|X|. I'padpuueckoe perieHre ypaBHEHHI U CHCTEM YPaBHEHHIA.

9 KJIACC
Yuciia v BHIYUCICHUSA

PanmonaneHble yncna, uppaloHaibHbIe YUCIa, KOHEYHbIE U OECKOHEUHbIE JECITHYHBIE APOOH.
MHO0ecTBO JIeHCTBUTENBHBIX YUCEIN, JCHCTBUTENbHBIC YHMCIIa KaK OECKOHEUHbIE JECATUYHBIC APOOHU.
B3anMHO 0HO3Ha4YHOE COOTBETCTBUE MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCEN U KOOPAUHATHON
IPSIMOiA.

CpaBHeHue JEHUCTBUTEIBHBIX quCell, apudmeTnyeckue JEUCTBHS C
JIEWCTBUTEIIbHBIMHU YU CIIAMM.

Pa3smepbl 00BEKTOB  OKpY)KalOLIEro MHpa, UIMTEIBHOCTh IPOLECCOB B OKPYKAIOIIEM
MUpe.

[TpubnmxE€HHOE 3HaUEHNE BETMYNHBI, TOYHOCTH NpuoOImxkenus. Oxpyrienue uncen. [Ipukuaka u
OLICHKA PE3YJIbTaTOB BHIYHCIICHUH.

YpaBHeHHUs 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHeHMM, CBOIAIIMXCS K JuHEHHbIM. KBagparHoe

ypaBHeHue. PelieHue ypaBHEHMH, CBOIAIIMXCS K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pelieHUs YpaBHEHHM TPETbE M 4YETBEPTOM CTEIECHEHR
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenue npoOHO-panMoOHaIBHBIX ypaBHEHUH. PereHme TEKCTOBBIX 3aad anreOpandyecKum
METOJIOM.

VYpaBHeHHe ¢ IByMs IEPEMEHHBIMH U €ro rpaduk. Pemenne cucreM AByX JUHEWHBIX YpaBHEHHI
C IByMsI IEPEMEHHBIMU. Perienue cucreM IByX ypaBHEHUMN, OHO
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13 KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOii cTreneHu. ['paduyeckas nHTEpIpeTalus CUCTEMbI ypaBHEHHUI
C IByMs1 IEPEMEHHBIMHU.

Pemenne TEKCTOBBIX  3a7a4  anreOpandeckuM  CIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHON. Penenue cucTeM JIMHEMHBIX HEPABEHCTB
¢ ogHoM nepemeHHOM. KBanparHble HepaBeHCcTBa. ['paduueckas HHTEpIpeTalus HEPaBEHCTB U CUCTEM
HEPABEHCTB C ABYMs IIEPEMECHHBIMU.

DyHKUHUHU
KBagparuunas ¢pynkuus, e€ rpaduk u coiictsa. [lapaboia, KOOpAMHATHI BEPIIMHBI TApaboIIbl, OCh
CUMMETpPUHU TapadoIbI.

2 _
Tpapuxu Qyukumit: y = £x, y= £x+b, y= , y=x%y=x, y=
X
U UX CBOWCTBA.

Yucii0BbIe OCJIE10BATEJIBHOCTH U IIPOrPECCHHU

[lonsTHE YMCIIOBOM MOCIENOBATEIBHOCTH. 3aJlaHuE€ IIOCIEN0BAaTENbHOCTH PEKYPPEHTHOU
dbopmyioit u GopmyItoi N-ro dieHa.

Apudmernaeckas u reomerpudeckas nporpeccud. @opMmyinel N-ro wieHa apuPMETHYECKOH U
TEOMETPUUYECKOHN POTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHne UWICHOB apu(METHUECKOW M T'EOMETPUYECKOH NpOorpeccuii TOYKaMH Ha
KOOPAMHATHOM IUIOCKOCTHU. JINHENHBIN U DKCIIOHEHINAIbHBINA pOCT. CII0KHBIE IPOLICHTHI.

NNPEJIMETHBIE PE3YJIbTATbBI

[TpeameTHbIe pEe3yJIbTaThI OCBOCHUS pOrpaMMbl y4eOHOTr0o Kypca K KOHILY
oOyueHus B 7 Kjaacce:

Yuciia u BbIYMCICHUS

BbimonHATe, coueTas ycTHble M IUCbMEHHble NPUEMBI, apudmeTHdeckue JeicTBUA C
paloHaIbHBIMU YHCIAMHU.

HaxonuTpe 3Hau€HMsI YMCIOBBIX BBIPAKEHHM, NPUMEHSTh Pa3HOOOpa3Hble CHOCOOBI U MPUEMBI
BBIUMCJICHMS] 3HAUEHUH APOOHBIX BBIPAXKEHH, COJIEpKalINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuthb OT 01HOM (POPMBI 3aITUCH YKCEN K pYroi (mpeoOpa3oBbIBATh JECITUUHYIO Ipo0b B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO IPOOb).

CpaBHUBaTh M  YNOpSAJOYMBATH palMOHAIBHBIE YHCIIA.

OKpyrisTh yucna.

BbINONMHATE NPUKHAKY M OLEHKY pe3yJibTaTa BBIYMCICHUHN, OLEHKY 3HAUY€HUH YMCIIOBBIX
BbIpaXeHUI. BBIMOMHATE AEHCTBUS CO CTENIEHSMHU C HATYPaJIbHBIMH ITOKa3aTENISIMU.

[IpuMeHsTh IPU3HAKK JEIUMOCTH, Pa3iokKeHNEe Ha MHOKUTEIHN HaTypaJIbHbBIX YHCEIL.
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Pemare NpakTHKO-ODHEHTHUPOBAHHBIE 3a/ladyd, CBS3aHHbIE C OTHOUICHMEM BEIINYMH,
IIPONOPLUUOHAIIBHOCTBIO BEJIWYMH, MPOLEHTAMH, WHTEPIPETUPOBATh PE3YJIbTAThl PELICHHs 3anad C
y4€TOM OrpaHMYEHH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBEKTOB.

Asredpanyeckue BbIPpaKeHUsI

Hcnonp3oBarh anreOpandyeckyr0 TEPMHHOJIOTHI0 M CHMBOJMKY, HPUMEHSATH €€ B IpOLEcCe
OCBOCHHS y4eOHOT0 MaTepuania.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHHUH MTPH 33JaHHBIX 3HAUEHUSIX MEPEMEHHBIX.

BeimonuATe npeoOpa3oBaHMsl LEJNOTO BBIPAXKEHHUS B MHOTOWIEH IPUBEAECHUEM IOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINOMHATE YMHOXKEHHE OJHOYIEHA HA MHOTOWIEH M MHOIOWIEHAa Ha MHOTOWIEH, IPUMEHSTh
(dopMyIbl KBajipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh pa3IokKEHUEe MHOTOYICHOB HA MHOXHUTEIH C MOMOIIBIO BBIHECEHHS 32 CKOOKH
00IIEer0 MHOXKHTEJSI, TPYNITUPOBKU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKCHUSI.

[IpuMensaTh NpeoOpa3zoBaHUs MHOTOWICHOB JJISl pelleHHs pasjIMYHbIX 3a7ay U3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 pealbHON MIPAKTUKHU.

Hcnons3oBare CBOMCTBa CTeneHen c HaTypaJlbHBIMU [IOKa3aTeysiMu 1A
peoOpa30BaHuUs BBIPAKEHUH.

YpaBHeHHs U HEPABEHCTBA

Pemats iMHENHbBIEC YpaBHEHUS C OHOU IEPEMEHHOM, IPUMEHSS [IpaBUJla IIEPEX01a OT UCXOJIHOIO
YpaBHEHUS K PaBHOCHIIBHOMY eMy. [IpoBepsTh, SIBISETCS 1M YUCI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METObI P PEIICHUN JIMHEHHBIX YPABHEHUN M UX CHCTEM.

[TonGuparh mpuMepsl map YUCEN, SBIAIOLUIMXCS PELICHUEM JMHEHMHOro ypaBHEHHs C ABYMS
[IEPEMEHHBIMH.

CTtpouTb B KOOPIMHATHOM MIOCKOCTH IpaUK JTUHEHHOrO0 ypaBHEHHUS C JABYMS ME€PEMEHHBIMH,
MO0JIb3YACh TPaUKOM, IPUBOAUTD IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemiate cucteMsl IBYX IMHEHHBIX YpaBHEHUH ¢ ABYMS IEPEMEHHBIMH, B TOM YUCIIe Tpadudecku.

CocTaBnaTh U pemniath JUHEHHOE ypaBHEHUE WM CHUCTEMY JIMHEHHBIX YPAaBHEHUHN MO YCIOBHUIO
3a/1a4d, UHTEPIPETUPOBATE B COOTBETCTBUU ¢ KOHTEKCTOM 3a/1a4y MTOJIYYEHHBIN pe3yibTart.

DOyHKUHMHU
N3oOpaxkaTh Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpJWHATAM,
Jy4M, OTPE3KH, HHTEpBalbl, 3alUCHIBaTh YHUCIOBBIE MPOMEXKYTKH Ha aareOpandyeckoM s3bIKe.
OTMeyaTh B KOOPJIMHATHOM IJIOCKOCTU TOYKM MO 3a/JlaHHBIM KOOpAMHATaM, CTPOUTH Tpaduku
nuHeNHbIX QyHKUuN. CTpouTh Tpaduk GyHKIUHU ¥ = |X|.
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OnuceiBaTh C MOMOUIbIO (PYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXJY BEITHYMHAMU: CKOPOCTD,
BpEMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTbD, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKINUK 10 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduyeckuii crmoco0 MpencTaBiIeHHs W aHalu3a HHQOpPMalMM, U3BIEKATh H
UHTEPIPETUPOBATh UHPOPMALIHIO U3 TPAPUKOB pPeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpenmeTHbIe pe3ybTaThl OCBOCHUS MPOrpaMMBbl Y4eOHOT0 Kypca K KOHIly oOyueHus B 8 kJiacce:

Yuciia v BBIYUCICHUSA

Hcnons30BaTh HaYaJIbHBIE IIPEICTABICHUS O MHOXKECTBE ICUCTBUTEIIBHBIX YUCE [IVIsl CPABHEHUS,
OKPYTJICHUS ¥ BBIYMCIICHUH, N300pakaTh IEHCTBUTEIBHBIC YHCIa TOYKaMHU Ha KOOPIMHATHOM MPSIMOIA.

[TpumMeHsaTh MOHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOAWUTH KBAJpaTHbIE KOPHHU,
UCTIONB3YS MPH HEOOXOAUMOCTH KAJIBKYJISITOP, BBIIIOIHATE MPEOOPA30BaHUs BBIPAKEHHIA, COACPIKAIINX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBath 3anucu OONBIIMX M MajbIX YHCEN C IMOMOIIBIO JECSITUUHBIX APOOEH U CTelneHen
yucina 10.

Auredpauyeckne BbIpaKeHUs!

[IpuMeHSTh MOHATHE CTENEHHU C LIEIBbIM [IOKAa3aTeNIEM, BBIIIOJIHATH IPe0Opa30BaHuUs BBIPAXKEHUH,
COJIEpIKalINX CTEIEHH C LEIbIM IIOKa3aTEJIEM.

Brimonsare TOKIECTBEHHbIE npeoOpa3oBaHus panoHaIbHBIX BbIpa)KEHUI
Ha OCHOBE MpaBWI ACUCTBUI HaJ MHOTOWIEHAMH U allre0pandecKuMu ApOOsiMH.

PackiiagpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumeHaTh npeoOpa3oBaHus BBbIpa)KEHUI UL pelieHMs] — Pa3siuYHBIX  3a/1ad4
13 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIE YPAaBHEHUS M PALIMOHAJIBHBIE YPABHEHMS, CBOASAIIMECS K HHUM,
CUCTEMBI IByX YPABHEHHUH C IBYMs IIEPEMEHHBIMU.

[IpoBOoNTE HpOCTEHIINE HMCCIEIOBAHMS YPABHEHUN M CHCTEM YpPaBHEHUH, B TOM YHUCIE C
IpUMEHEHHEM TIpadryecKux MpeaAcTaBIeHUl (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoUee).

IlepexoauThb OT CIOBECHON (HPOPMYIHPOBKH 3a]aud K €€ anreOpanyeckol MOAEIN C IOMOIIBIO
COCTABJICHUS YPAaBHEHHMs WJIM CUCTEMBI YPAaBHEHUHN, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJIYYCHHBIN pe3ynbTart.

[IpuMeHATH CBOMCTBAa YHUCIOBBIX HEPABEHCTB I CPAaBHEHHMs, OLICHKH, DPEIIATh JIMHEWHbIE
HEpaBEHCTBA C OJIHOW MEPEMEHHON M MX CHCTEMBI, J1aBaTh IpapUuecKyl0 MIUTIOCTPALINI0 MHOXKECTBA
pelIeHn HepaBEHCTBA, CUCTEMBI HEPABEHCTB.

27



DOyHKUIHUU
[lonumatrh ¥ MCNONB30BATh (PYHKIMOHAIbHBIE TMOHATHUSA U S3BIK (TEPMHUHBI, CUMBOJIMYECKUE
0003HaYCHHSI), ONpPENesITh 3HAUeHWE (DYHKIMM MO 3HAYCHHUIO apryMEHTa, OIpPEAeNsaTh CBONCTBA

byHKIMY 110 €€ rpaduky.
/STpOHTL rpad UKy AIEeMEHTAPHBIX (PYHKIUHI BUaa:

y= ., y= x2, y= x3,y= \x, y=|x|, onuceBaTh CBONCTBA YNCIOBOH DYHKITHH
x

o e€ rpaduky.
[TpeamMeTHBIC pe3yabTaThl OCBOCHHUS IPOrPAMMBI Y4€OHOTO Kypca K KOHILY 00y4deHus B 9 Kjacce:

Yucia 1 BBIYHCIEHUSA

CpaBHI/IBaTI) H YIIOPAOAO0YHBATH PAllMOHAJIBHBIC U UPpPALlMOHAJIbHBIC YU CJIA.

BreimonHsaTe apI/I(I)MeTI/I‘ICCKI/Ie ﬂeﬁCTBHH C pallMOHAJIbHBIMHU 4YHCIIaMH, COYCTad YCTHBIC U
INMCHbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYHUCJIICHUA C UPPAllMOHAJIbHBIMU YK CIIaMU.

HaXO,I[I/ITB 3HAUCHUS CTEIIEHEH C OCJIBIMH IIOKA3aTCIsIMHU U KOpHCﬁ, BBIYUCIATE 3HAYCHUA
YHCJIOBBIX BBIpEl)KGHHfI.

OprrJIHTb IIGfICTBHTCJIBHI:IC 4ucia, BBIIOJHATH IMPUKUAKY PpE3yiibTaTa BBIHHCHCHHﬁ, OLICHKY
YHCJIOBBIX BBIp&)KCHHfI.

YpaBHeHMs M HEPABEHCTBA

Pemarp nuHENHbIE M KBaJIpaTHBIE ypAaBHEHUS, YPAaBHEHHUs, CBOASAINMECS K HUM, IPOCTEHIINe
IpOoOHO-paMOHAIIbHBIE YPaBHEHUS.

Pemarp cucrembl IOBYX JIMHEHHBIX YpPaBHEHUN C [JBYMs II€PEMEHHBIMM U CUCTEMBI [BYX
YpaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIISAETCS JIMHEUHBIM.

Pemiate TekcTOBBIE 33/]auu adredpanuecKuM criocoOOM C OMOIIBIO COCTABIEHHS yPaBHEHUS HITH
CUCTEMBI IByX YPaBHEHHM C JBYMs IEPEMEHHBIMHU.

IIpoBoauTh mpoOCTEHIINE HCCIENOBAHUS YPABHEHMM M CHUCTEM YpPaBHEHUH, B TOM YHUCIE C
IpUMEHEHHEM Trpaduueckux NpeAcTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHME WIH CHCTeMa
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

Pematsb nuHeliHbIe HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXxaTh pellieHue HEPABEHCTB Ha
YHUCIIOBOU MPSIMOM, 3aIlIMCHIBATh PEIICHHE C TIOMOIBIO CHMBOJIOB.

Pemarb cuctembl JUMHEHHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIOYAIOIINME KBAJpaTHOE
HEPaBEHCTBO, N300paXkaTh pEIICHNE CUCTEMbI HEPAaBEHCTB Ha YMCIIOBOM MPSIMOI, 3alIMCHIBATh PEIICHNE
C IOMOIIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA PH PEIICHUH PA3JINYHBIX 33/1a4.

DYyHKUMHU
Pacmio3nasath byHKIIN M3yYEHHBIX BUJOB. Tloka3niBaTh CXEMaTHYECKH
pacroioXeHne Ha KOOPAMHATHON IUIOCKOCTH TpaduKkoB (QYHKIHMA Buma: Yy = #£X,

y=#x+b y= ,y=ax?+bx+c, y= x3, y= +x, y=|x| B 3aBucumoctn
x

OT 3Ha4eHHH KO3 PUIIMEHTOB, OMUCHIBATH CBOMCTBA ()yHKIIMHA.
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CtpouTthb

U H300paxarhb

CXEMAaTH4YCCKU

rpaduku

KBaApPAaTUIHbIX

(bYHKIUI, ONTMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIUH 110 UX TpauKam.

Pacrio3naBsarnb

reOMCETpPHH.

KBa/IpaTUYHYIO
MIpUMEPHI KBAAPATUYHBIX PYHKIUN U3 peaibHOM KU3HU, HUBUKH,

YmncJioBbIE MOCJI€10BATEIbHOCTH U IPOrPeccuu
Pacno3naBath apuMeTHdecKy0 U Te€OMETPUUYECKYI0 MPOTPECCHH IMPH Pa3HbIX CHOco0ax

3aJaHusl.

(hyHKIHIO

mo dopmyre,

IpUBOAWUTDH

BBINONHATE BEIYHCIICHUS C HCTIOIB30BaHUEM (HOpMYI N-TO wieHa apupMeTHIecKoi u
r€OMETPUYECKON TPOrPECCHUl, CYMMBI IIEPBBIX N UJICHOB.

N3006paxaTh 4iieHbI OCIEA0BATEIHLHOCTH TOUKAMH HA KOOPIUHATHOM IJIOCKOCTH.

Pemate 3a1aum, CBsI3aHHBIE C YMCIOBBIMU IOCIJIEIOBATEIBHOCTSIMHU, B TOM YHUCIE 337a4u
U3 peasbHOM JKU3HU (C UCMOIB30BAHUEM KAIIbKYIIATOPA, IU(PPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KITACC
Ne HanmenoBanu KosiuvecTBO 4acoB DJIeKTPOHHbIE
. e pa3/ieJioB U (undgposbie)
2/ Ten Bceer KOH;pOJIbeI Hpalc;nqecx 06pazoBaTENbHbIE
nporpamMmb: 0 e padoThl He padoThl pecypes
4
BIfIIfIJI;IIE(lJJ'erHI/Iﬂ bubmuorexa [JOK
1 ’ 25 1 https://m.edsoo.ru/7f415b
PanmnonansHbie 90
yucia -
bubmmoreka [IOK
2 Anredpanticck 27 1 https://m.edsoo.ru/7f415b
1€ BBIPAKCHHUS 90
bu6mmoteka [IOK
3 Y PaBHEHH H 20 1 https://m.edsoo.ru/7f415b
HEPaBEHCTBA 90
Koopaunats! n bu6muoreka [JOK
4 rpaduxu. 24 1 https://m.edsoo.ru/7f415b
DOyHKIMHT 90
bu6nuoreka [IOK
5 HosTopenne u 6 1 https://m.edsoo.ru/7f415b
00006mIeHNE 90
OBIIEE
KOJIMYECTBO
YACOBIIO 102 > 0
I[TPOTPAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

e HaumenoBann KoianuecTBo 4acos DJIeKTPOHHbBIE
B € pa3ieJioB H (undposbie)
E/ Tem Bcer KOH;pOJIbHLI HpangquKn 06pA0BATENBHELE
nporpamMMbL 0 € padoThl € padoThl pecypesI
q
BSSJ;IE;;HHH bu6mmoreka [JOK
1 ’ 15 https://m.edsoo.ru/7f417a
KBagparusie 8
KOpHHU T
Yucna u
BBIYMCJICHHS. bu6mmoreka [JOK
2 Crenensb C 7 https://m.edsoo.ru/7f417a
LEJIBIM f8
IoKa3arelieM
Anre6
N Bu6miorexa LIOK
3 DEKCHIL. 5 1 https://m.edsoo.ru/7f417a
KBanpatubiii 8
TpEXWIECH _
Anre6
N Bu6miorexa LIOK
4 P ‘ 15 1 https://m.edsoo.ru/7f417a
AnreOpandecka f
st Ipo0b -
v
. 3 a;;e:;g;l bu6mmoreka [JOK
5 p ’ 15 1 https://m.edsoo.ru/7f417a
KBagparusle 8
ypaBHEHUs -
v
Ypasneraua BuGiuorexa LIOK
6 p ’ 13 https://m.edsoo.ru/7f417a
Cucremsnl fa
YpaBHEHUU _
VYpaBHeHus u bubnunoreka [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
HepasencTsa f8
OYHKIHH. bubmuorexa [IOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417a
HOHATHSA f8
DyHKIMH. bubmuorexa [IOK
9 Yucnobie 9 https://m.edsoo.ru/7f417a
GyHKIHH f8
bubmuorexa [JOK
10 Hostopenue u 6 1 https://m.edsoo.ru/7f417a
0000meHne 8
OBIIEE
KOJIMYECTBO
YACOBIIO 102 S 0
I[TPOI'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne | HaumenoBanue
n/ a3/1eJI0B U TeM B K 1 (L ppoBnbic)
|Y Oll - cer 0HTp60.]1bH paK"ﬁmquK 00pazoBaTeLHbIE
1 nporpamMmm 0 bl€ PA0OTHI He padoThl pecypebI
4
BSSJ;IE;;HHH bu6mmoreka [JOK
1 . ’ 9 https://m.edsoo.ru/7f419
JlelicTBUTEbHBIC 408
qucna —
YpaBHeHus u
HEpaBEHCTBA. bubnuorexa [IOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOM dos
MepEeMEHHON
v
e BuGnorexa LIOK
3 p ' 14 1 https://m.eds00.ru/7f419
Cucremsl 408
ypaBHEHUH —
VYpaBHeHuUs u bubnuoreka [JOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBeHnctBa dos
bu6mmoreka [JOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419
dog
YucoBsie bu6mmoreka [JOK
6 MOCIe0BaTEIHHO 15 1 https://m.edsoo.ru/7f419
CTH dos
IT
060(f6T OI:; ig;e’ bubnuoreka [IOK
7 5 ’ 18 1 https://m.edsoo.ru/7f419
cUCTEeMaTH3aIus 408
3HAaHUU T
OBIIEE
KOJIMYECTBO
YACOBIIO 102 6 0
I[TPOTPAMME
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

PABOYASA TPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPHUS» B 7-9 KJIACCAX

MNOACHUTEJIBHAS 3AIINCKA

I'eomeTpus Kak OJMH W3 OCHOBHBIX Pa3efioB IIKOJIbHONW MAaTeMaTUKH, UMEIOIINI CBOEH LIEebI0
o0ecreunTh HM3y4eHHE CBOWCTB U pa3MepoB (UIyp, UX OTHOIIEHUWH U B3aUMHOE PACIOJIOKEHHUE,
OMMpaeTCsl Ha JIOTMYECKYIO, J0Ka3aTelbHYI0 JIMHUIO. L[eHHOCTh H3yueHUsi reOMeTpUHM Ha YpPOBHE
OCHOBHOTO 00mIero oOpa3oBaHUS 3aKIIOYaeTcs B TOM, YTO OOYYAIOIIMKCS YYUTCS IPOBOJIUTH
JIOKa3aTelbHbIE PACCYKJCHHS, CTPOUTH JIOTUYECKHE YMO3AKIIIOYCHHS, JOKa3bIBaTb WCTHHHBIC
VTBEPXKACHUSI M CTPOUTH KOHTPHPUMEPHI K JIOXKHBIM, IPOBOAMUTH PACCYKICHUS
«OT MPOTUBHOTOY», OTJINYATh CBOWCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOPATHBIE YTBEPKICHUS.

BTopoii IeHHOCTBIO HM3Y4YEeHHs] TEOMETPUU SIBJISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpHU
pEIICHHH KaK MaTeMaTHUYeCKHX, TaK M MPAKTUYECKUX 3ajad, BCTPCUAIOIIMUXCS B PEATBHON KHU3HU.
OOyuaronuiics TOMHKEH HAyYUThCS ONPEACITUTh T€OMETPUYECKYIO (PUTYpyY, OHCATh CIIOBAMU JTAHHBIH
4epTéK WM PHCYHOK, HAWTH IUIOMIAJh 3EMENBHOTO y4YacTKa, PaccCuuTaTh HEOOXOAUMYIO JITHHY
ONITOBOJIOKOHHOTO Ka0esi Uil TpedyemMble pa3Mephl rapaxka A aBTOMOOHIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHUTENbHAS JIMHHUS B HM3y4YeHUH reoMmeTrpuu. llpu pemieHuu 3amgad MPaKTHYECKOTO
XapakTepa 00yJaloUHiics yYUTCS CTPOUTh MAaTEMaTHUECKUE MOJICNIN PEATbHBIX )KU3HEHHBIX CUTYaIIHH,
IIPOBOJUTH BBIUMCIICHUS U OLICHUBATH aJIeKBATHOCTD MOJTyYCHHOTO Pe3yJIbTara.

Kpaitne BaxkHO mMOAYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU Y4YEOHBIMU TMpPEAMETAMU,
MOTHBHPOBATh HCIOJIH30BaTh OMPECIICHUS TeOMETPUYECCKUX (PUTYyp W TMOHSATHH, JEMOHCTPUPOBATH
MPUMEHCHUE TOJIYUCHHBIX YMCHHIA B (DPU3WKE M TEXHHUKE. JTU CBSA3HM HAWOOJee SIPKO BHUJIHBI B TEMax
«Bektops», « T puroHOMETpHUYECKHE COOTHOIIEHUs», «Metoa koopauHaT» u «Teopema [Tudaropay.

VYueOusiii kypc «l'eomeTpusi» BKIIOYAET CHEAYIONIME OCHOBHBIE pa3/ieibl COACPIKAHUS:
«["eomeTpuueckre GUTypbl U UX CBOMCTBa», «/3MepeHrne reOMeTPHUECKHX BENUYHHY», «/[ekapToBbl
KOOPJAWHATHI Ha TUIOCKOCTHY, «BekTopr», «/IBmkeHus miockoctny, «I[IpeodbpazoBanus moago0us».

OOmee unCIO YacoB, PEKOMEHJIOBAHHBIX /IS HM3Y4YEeHHs y4deOHOro Kypca
«eometpusin, — 204 vaca: B 7 kimacce — 68 wacoB (2 vaca B Hemenmto), B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 4aca B HEZIETIO).
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COJEP)KAHUE OBYYEHUA

7 KJIACC

HavanbHble nonstust reomerpun. Touka, npsimMasi, OTpe3oK, ay4. Yroi. Buusl yrios.
BepTukanbubsle 1 cMexHble Yribl. buccekrpuca yria. Jlomanas, mHoroyroiasHuk. IlapamiensHocTs u
NEPIEHAUKYJIAPHOCTD IIPSIMBIX.

Cummerpuunslie (urypsl. OCHOBHBIE CBOWMCTBAa OCeBOM cUMMeTpuu. [Ipumepsl cuMMmeTpuu B
OKPY’KaIOIlleM MUpE.

OcCHOBHBIE ITOCTPOECHMSI C MOMOULIBIO LMPKYJIS M JuHEWku. TpeyronbHuk. Beicota, mMeaunaHna,
OuccekTpuca, uX CBOMCTBa.

PaBHOOEIpeHHBIN U pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroipHUKA.
CBolicTBa ¥ IPU3HAKKU paBHOOEPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CpoiicTBa M NpU3HAKU MapajuledbHbIX NpsAMbIX. CyMMa YIJIOB TpEyroJbHHUKA.
BHemHme yrisl TpeyroabHUKa.

[IpsmoyronbHbId  TpeyrodbHUK. CBOHCTBO MeIWaHbl NPSMOYTOJBHOTO — TPEYroJjbHHUKA,
npoBeJEHHON K runoTenyse. [Ipu3Haky paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJLHUKOB. [IpsMOYTOIBHBII
TPEYTroJbHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpHH: HEPaBEHCTBO TPEYrOJIbHNKA, HEPABEHCTBO O JUIMHE JIOMaHOM, TeopeMa
0 OosbIIeM yriie v 00JbIIel CTOPOHE TPeYroiabHUKA. [lepneHuKysIp 1 HaKJIOHHASL.

I'eomeTprueckoe MecTo ToueK. buccekrpuca yria u cepelmHHBIN MEPICHINKYIISIP K OTPE3KY Kak
reOMETPUYECKHE MECTA TOYEK.

OKpy>XHOCTb M KPYT, XOp/ia U TMaMeTp, UX CBOIcTBA. B3anMHOE pacmonokeHne OKpyKHOCTH U
npsimoii. KacarenbHas u cexymias K OoKpyx)HOCTH. OKpYKHOCTb, BIIMCaHHas B yroj. Brucannas u
OIKCaHHAasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KJIACC

UYersipéxyronpauku. llapamnenorpamm, ero npusHaku U cBoiicTBa. YacTHble ciaydan
napajuiesIorpaMMoB (IIPsIMOYTOJIbHUK, pOMO, KBaIpaT), UX IPU3HAKY U cBoicTBa. Tpanenus,
paBHOOOKas Tpanelus, e€ CBOMCTBa U npu3Haku. [IpsimoyronbHas Tpanemnus.
Meton ynBoenuss Menuansl. lLlenTpanpHas cummerpus. Teopema ®aneca u Teopema o
IPOMOPLUUOHAIBHBIX OTPE3KaX.
Cpennue IMHUYU TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojibHuKa.
[TogobOue tpeyronpHukoB, KodbduimeHT mnoaodus. IlpusHaku mOMOOHS TPEYrOJIbHUKOB.
[TpumeHeHne MOA00MS TPU PELIEHUN PAKTUYECKUX 3a/1ad.
CpoiictBa 1uIOIIazeil reomerpuueckux @uryp. Dopmynbl Ais IUIOMAAU  TpPEyrojbHHKa,
napauienorpaMma, pom6a u tpaneruu. OTHOIIEHHE IUI0IIaAei MoK00HBIX GUryp.
Brruncnenue miomaaei TpeyroibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.
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Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpakKTUYECKUX 3a71a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOro YyIja HpsIMOYTOJIbHOIO TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO. Tpuronomerpuueckue ¢GyHKuu yrios B 30°, 45° u 60°.

BrucanHbie U IEHTpaIbHBIE YIUIbI, YTOJ MEXAY KAcaTeIbHON U XOPAOU. YTIIbI MEXIY XOpJAaMU U
CeKyluMU. BrnucaHHble M ONUCAaHHBIE YETHIPEXYTOJIBHUKM. B3auMHOE pacloyioKeHUue JBYX
okpykHoctell. Kacanue okpyxnocteil. O0mmue kacaTrenbHble K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yriioB or 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pewenne tpeyronbHukoB. TeopemMa KOCHHYCOB U T€OpeMa CHUHYCOB. PernieHue nmpakTU4ecKux
3a/1a4 C UCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanue nogodus. [lomodre cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BENEHUU OTPE3KOB XOpA, TEOPEMBI O IMPOU3BEACHUU OTPE3KOB CEKYLIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

BekTtop, rHa (MO/1yJib) BEKTOPA, COHANPABIEHHbIE BEKTOPHI, IPOTUBOIIOJIOKHO HapaBiIeHHbIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAalMU HaJ BEKTOpaMu. PaznoxeHue
BEKTOPA 0 JByM HEKOJIIIMHEapHbIM BekTopaMm. Koopaunarel BekTopa. CkansipHOoe NpOU3BEICHUE
BEKTOpPOB, MPUMEHEHHUE ISl HAXOXKACHUS JJIMH U yTIJIOB.

JlexapToBBl KOOPJMHATHI HA TIJIOCKOCTH. YPaBHEHUS MPSIMOM M OKPYXHOCTH B KOOpPJMHATAX,
NepeCeueHE OKPYKHOCTEH U MpsAMbBIX. MeTo KOOPAMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYroJbHUKHW. JliMHA OKpY:KHOCTH. I'pajnycHas M paavaHHas Mepa yria,
BBIYMCIICHHUE JUIMH AYT OKpykHOocTel. [1nomane kpyra, cekTopa, CEerMeHTa.

JIBYOKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpHUH (GUTYp (dJIE€MEHTapHBbIC IMPEICTaBICHUS).
[TapannensHbiii nepenoc. [ToBopoT.

MNPEAMETHBIE PE3YJIbTATbBI
IIpenmeTHbIe pe3ybTaThl OCBOCHUS MPOrpaMMBbl Y4eOHOI0 Kypca K KOHIly 00yueHus B 7 KJacce:

Pacnio3naBaTh U3yueHHbIE reoMeTpuyecKre (GUryphbl, ONPEAEATh UX B3aUMHOE PacIOJIOKEHUE,
n300pakaTb I€OMETpHUecKHe (UTYpbI, BBINOJHATH YEPTEKH M0 YCIOBHIO 3agauu. M3mepsars
JIMHENHBIE W YIJIOBBIE BEIWYMHBL. PemaTe 3a1auv Ha BBIYMCIIECHHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOylo OLIEHKY JIMHEWHBIX W YIVIOBBIX BEJIMYMH MPEIMETOB B pEAlbHON >KU3HH,
pa3sMepoB MPHUPOJIHBIX OOBEKTOB. Paznuuarh pasmepbl ATUX OOBEKTOB IO MOPSAIKY BETUUYUHBI.
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CTpouTh 4epTEXU K TEOMETPUUIECKUM 3a/1a4aAM.
[Tosib30BaTbcs NMpU3HAKaMU PABEHCTBA TPEYTOJbHUKOB, MCIOJIb30BaTh NMPU3HAKU U CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIbHUKOB IPHU PEIICHUU 3a]1au.
[IpoBOAUTDH TOTMYECKUE PACCYHACHUSI C UCIIOJIB30BAHUEM T'€OMETPUUECKUX TEOPEM.
[Tosnp30BaTbes NpU3HAKAMHU PAaBEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbBHUKOB, CBOMCTBOM MEHMAaHBbI,
MPOBEAEHHONW K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUU F€OMETPUYECKUX 3a/1ad.
OmnpenensaTe NapayIeIbHOCTh TPSAMBIX C TOMOIIBIO YIJIOB, KOTOpble 00pa3zyeT ¢ HUMHU
cekymas. OnpeaensiTs NapajjieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOMN
IIPSIMOM 10 TOYEK JPYroM IPsIMOM.
Pemiate 3aaun Ha kietTyaToit Oymare.
[IpoBOANTH BBHIYMCICHUS U HAXOIUTh YUCIIOBbIE U OyKBEHHbIC 3HAUEHUS YIJIOB B
reOMETPUUYECKUX 3a/ladyaX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB H

MHOI'OYT'OJIbHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBIX IpA  IIEPECEYCHUHU IBYX
NapaJuleIbHbIX NPAMBIX CEKyLIeH. PemaTe npakTuieckue 3a1a4n Ha HaX0XKIeHHe yrioB. Biagers
MIOHATHEM FeOMETPUYECKOT0 MecTa  TOYeK.  YMETb  ONpEeNeIsTh

OMCCEeKTpUCY yIJIa U CePEIUHHBIN NEPIIEHANKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA
TOYEK.

@OopMyIMpOBaTh ONPEAEICHUS OKPYKHOCTHM M Kpyra, XOpJAbl M JAWAMETPAa OKPYKHOCTH,
II0JIb30BATbC WX CBOMCTBAMHU. YMETh IPUMEHATH O3TU CBOMCTBA IIPU PEIICHUU 3a]ad.

Bragers moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAaXOIUTh €€ LEHTD.
[Tonmp30oBaTbes pakTaMu 0 TOM, YTO OMCCEKTPHCHI YIIIOB TPEYrOJIbHHUKA MIEPECEKAIOTCSl B OTHOM TOUKeE,
Y O TOM, 4YTO CEpEAUHHBIE NIEPIICHIUKYJIISPBI K CTOPOHAM TPEYTOJbHUKA IIEPECEKAIOTCS B OJJTHOM TOUKE.

Bnagers  moHATHMEM ~— KacaTeIbHOM K OKPY)KHOCTH,  IOJb30BaTbCsl  TEOPEMOM O
NEPIEHANKYJISIPHOCTH KAacaTeIbHOM U painyca, IPOBEAEHHOTO K TOYKE KACAHUS.

ITonp30BaTbCs MPOCTEUIINMUA I'€OMETPUUYECKUMU HEPABEHCTBAMU, IIOHUMATh UX MPAKTUYECKUN
CMBICIL.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHUS € TOMOILBIO IUPKYJIA U JINHEHKH.

[IpenmerHbIe pe3yJIbTaThI OCBOEHHMSA  IIPOrPaMMBI yueOHOro  Kypca K KOHILY
o0ydeHnus B 8 KkJacce:

PacriozHaBaTh OCHOBHBIE BU/IbI YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JI30BATHCS UX CBOWCTBAMU
IIPY PELICHNN T€OMETPUUYECKUX 3aa4.

[IpuMeHATH CBOMCTBA TOYKU MEpeceYeHUs MeJUaH TPeyrojbHMKa (LIEHTpa Macc) B PELICHUU
3az1ad.

Brnagers moHsATHEM CpelHEN JIMHUU TPEYroJIbHUKAa W Tpaleluy, NPUMEHATh UX CBOMCTBA INpHU
pemieHun reomerpudecknx 3anad. [lomws3oBarbest Teopemoit Paneca
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Y TEOPEMOM O MPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATD UX I PEIICHUS IPAKTUYECKUX 3a1a4.
[TpuMeHATH NpU3HAKY 110100US TPEYTOIBHUKOB B PEIIEHUU F'€OMETPUYECKUX 3a/1a4.
[Tons3oBatbest Teopemoii Iludaropa s pemieHuss reOMETPUYECKUX W MPAKTHYECKUX 3ajad.

CrpouTh MaTreMaTHYECKyl0 MOJEIb B IPAKTHYECKHUX 3a7adax, CaMOCTOSATENbHO IENaTh YEPTEX U

HaXOJUTb COOTBETCTBYIOLINE JUIUHBI.

Bnagets NoHATHAMU CHHYCA, KOCHHYCA H TAHI'€HCA OCTPOTO YIJIa IPSIMOYTOJIbHOIO TPEYTOJIbHUKA.
[Tosb30BaTbCA ITUMU MOHATUAMU U1l PELICHUS] IPAKTUYECKUX 3a/1a4.

Bbruucnare (pa3nuyHbIMUM CIIOCOOAMHU) IUIOIIAAb TPEYrojbHMKA M IUIOIIAAM MHOI'OYIOJbHBIX
¢uryp (momnp3ysch, TAe HEOOXOAWMO, KaJIbKyasATOpoM). [IpUMEHATh NOJy4YEeHHbIE YMEHHS B
IIPAKTUYECKUX 3a7a4ax.

Bnagers NOHATHUSAMHU BIMCAHHOTO U LIEHTPAJIBHOIO YIJIA, HCIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexiay XopJamH (CeKylMMH) W yIJe MeXAy KacaTeJIbHOM M XOpJOW INpHU pelIeHUuU
FEOMETPUUYECKUX 3a]au.

Bnagers DNOHATHEM ONHMCAaHHOTO YETBHIPEXYTOJIBHMKA, IPUMEHATH CBOWCTBA OINHMCAHHOTIO
YETBIPEXYTOJIBHUKA [IPU PELICHUH 3a/1a4.

[IpuMeHsTh NOTy4YEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJENN U1 3ajad
peaJbHOM JKM3HM M HPOBOJUTH COOTBETCTBYIOLIME  BBIYMCIICHUS C IPUMEHEHUEM M10100us U
TPUTOHOMETPUH (TI0JIB3YSCh, /1€ HEOOXOUMO, KAJIbKYISTOPOM).

[IpenmMeTHBIE pe3yapTaThl OCBOEHUS IPOrpaMMbl Y4eOHOT0 Kypca K KOHIly 00y4deHus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJIOB, HAXOAWUTh C MX IOMOIIBIO pa3IUYHbIE
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYroJbHUKA («peIIeHNe IPSIMOYTOJIbHBIX TPEYTrOJbHUKOBY). HaxonuTsb
(c TOMOLIBIO  KaNbKYJIATOpa) JUIMHBI W YIJIbI AJIs HETAOJUYHBIX 3HAUCHUH.

[Tonp30BaTbes opMynaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUYECKHM TOXAECTBOM IS
HaXO0X/IEHUS COOTHOLLIEHUI MEXKy TPUTOHOMETPUUECKUMHU BETMUYMHAMHU.

Hcnonp30BaTe TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOXIEHHUS pPa3IUYHBIX DIIEMEHTOB
TPEYrojbHHUKa («pelIeHNe TPEYroJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Brnaners nonatusiMu npeoOpa3oBaHus 1o100us1, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (GUTYP.
[Tonp3oBaThest cBOICTBaMU 11010011 TPOU3BONIBHBIX (DUTYP, YMETh BBIYUCIIATH ITMHBI U HAXOIUTh YTJIbI
y 1o100HbIX puryp. [lpuMeHsATh CBOMCTBAIOIOOMA B MPAKTUYECKUX 3ajadyax. YMeTb MpPUBOAUTH
OpUMeEphl  MOAOOHBIX  (QUIYp B OKPYXKAIOLIEM MUpE.

[Tonb30BaTbcs TEOpEMaMH O IPOU3BEACHUN OTPE3KOB XOP/I, O MPOU3BEICHUH OTPE3KOB CEKYILUX,
0 KBaJIpaTe KacaTeIbHOM.
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[Tonmp30BaThCst BEKTOPAMHK, TOHUMATh UX TEOMETPUICCKUAN M (PU3HUECKUI CMBICI, TPUMEHSTh UX B
pEIICHUH TEOMETPUICCKUX B (PU3HUECKUX 3a1ad. [[pUMEeHSTh CKaIspHOE MMPOU3BEICHHE BEKTOPOB
JUTSL HAXOXKICHHUSI JTMH U YTIIOB.

[Tonb30BaThCsl METOJIOM KOOPJIMHAT Ha IUIOCKOCTH, TPUMEHSATH €ro B PEHICHUH
TCOMETPUUYECKUX U MPAKTUICCKUX 3a]1a4.

Brnagerh MOHATHUSMU MPAaBUJIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPYXHOCTHU, JUIMHBI JIyTH
OKPY)KHOCTH W paJIiaHHOW Mepbhl yIja, YMETh BBIUMCIATH IUIOMIAJb KPyra M €ro 4YacTei.
[TpuMeHSITh MMOTYYCHHBIC YMEHUS B IPAKTHUECKUX 3a/1a4ax.

Haxomute ocu (Wi UEHTPHI) CUMMETpUU (GUTYpP, TPUMEHSATH ABWKCHUS TUIOCKOCTH B
MPOCTEUIIIHNX CITyJasiX.

[TpuMeHSTh TONyYeHHBIC 3HAHHS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJCITH IS
3alad  peaTbHOM JKM3HU H TPOBOJUTH COOTBETCTBYIONIME BBIYUCICHUS C IPUMEHEHUEM
MoA0OHUS U TPUTOHOMETPUUECKUX (PYHKITUH (TOJB3YACH, T/I€ HEOOXOIUMO, KaIbKYJISITOPOM).

TEMATHYECKOE INITAHUPOBAHHUE

7 KIIACC
e HanmenoBann KoamnvecTBo 4acoB JJIeKTPOHHbIE
. € pa3esioB u (undposbie)
2/ Tem Bcer KOH;pOJII)HbI Hpa:;nmecnm 0Bpa30BATEIBHBIE
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1 CBOIICTBa. 14 https://m.edsoo.ru/7f415e
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T€OMETPUUYECKH
X BEJIMYUH
bu6mmoreka [JOK
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[Tapamne e
. }[)M;e HCL};ZI/[a bubmuoreka [JOK
3 p e 14 1 https://m.edsoo.ru/7f415e
YTJIOB 2%
TpPEyroJbHUKA —
O ocC
o pyHOCTR T Bu6morexa [OK
4 prr’ 14 1 https://m.edsoo.ru/7f415e
€OMETPUYECK %
1€ MOCTPOEHUS =
IloBTOpEHNME, bubmuorexa [IOK
5 00o01IeHne 4 1 https://m.edsoo.ru/7f415e
3HAaHUH 2e
OBLIEE
KOJIMYECTBO
YACOB IIO 68 4 0
I[TPOTPAMME
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8 KVIACC

KoanuecTBO yacos DJIeKTPOHHbIE
Ne HaumMeHnoBanue
n/ pa3zie/ioB H TeM Bcer  KonTpoubH IMpakTuyeck (unpposrre)
1 NporpamMmabl 0 ble paboThI ue padboTsbl obpasoBaTelbibie
pecypchbl
. bubanoreka [IOK
1 HeThipexyronbin 12 1 https://m.edsog)_.[ ru/7f417
KU e18
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AT M
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