rocy/1apcTBeHHOe 010sKeTHOe 001eo0pa3oBaTenbHOe yupe:kaeHue Camapckoi odaacTu
OCHOBHAasi 001Ieo0pa3oBaTebHas KoJga Ne 7 umeHu kaBaJjiepa opaena Ciaasbl MLA.
HuxonaeBa ropoaa Ceizpanu ropojackoro okpyra Coeizpanb Camapckoii 061actu

PACCMOTPEHO I[TPOBEPEHO YTBEPXJIEHO
Ha 3acenanuu MO 1.0.3aMECTUTENS JUPEKTOpa JIUPEKTOP
npotokoi Nel no YBP Artraes I1.b.
oT «29» aBrycra 2024r. Omanrynosa O./] IMpuka3 Ne 126/8
oT «29» aBrycra 2024r. ot «30» asrycra 2024r.

C=RU, O=I'6OY OOl

Ne7 r.0.Cbl3paHb,

CN=ATTaeB Vcmaun

Bopucosuy,

E=s0_school 7_szr@sam

ara.edu.ru
‘ \ 00cd62f537E523751F
2024.08.30 11:45:
22+04'00'
AJIATITUPOBAHHAS PABOUYASI IPOTPAMMA
yueOHoro npeamera «MareMaTHKa»

JJIsA 06yqa}om1/1x051 C 3az[ep>1<1<01”4 IICUXHUYCCKOT'O PA3BUTHA.

5-9 kiaccos.

Cobi3panb 2024



MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma cocTaBieHa Ha OCHOBE (¢eaepaibHON aJanTHPOBAHHOU
OCHOBHOM 00111€00pa30BaTEIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3zoBaHUs
oOyuaromuxcs ¢ 31IP (BapuaHT 7), ananTupoBaHHOM OCHOBHOM 00pa3oBaTebHOM
IPOrpamMMbl OCHOBHOT'O 00pa30BaHusl OOYUYAIOIMIMXCA C 3aI€PKKOIM ICUXUIECKOTO
passutus ' BOY OOL Ne 7 r.0.CpI3passb.

[Iporpamma oTpaxkaeT cojepkanue oOydeHus mnpeamery «Marematukay ¢
y4eToM 00pa3zoBaresbHbIX MoTpeOHocTel oOyyarommxcs ¢ 311P.

[TpuoputeTHBIMH LIETIMU O0yUYEHHS MaTeMaTrKe B 5—9 Kaccax sSBISIOTCS:

e  IPOJOJKEHHE (POPMHPOBAHMS OCHOBHBIX MATEMAaTUUYECKUX MOHITUH (UHCIIO,
BEJIMYMHA, FeoMeTpuueckas ¢urypa), 0oOecrneyrBaIOUIMX MPEEMCTBEHHOCTh HU
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus O0yYarOIIMXCS;

e  Ppa3BUTUE MHTEJUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEN 00ydYaroluxcs,
MO3HABATEJIbHOM aKTHMBHOCTH, MCCIIEOBAaTEIbCKUX YMEHUH, HWHTEpeca K
U3YYEHUIO MaTEMATHKH;

e  IOJBEJEHUE O0YyYaroUIMXCs Ha JIOCTYIHOM U HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKAIOIIETO MHUPA;

e  (QopMupoBaHue (yHKIMOHAIBHOM MATEeMaTHYECKOW TPaMOTHOCTH: YMEHHS
pacrno3HaBaTb MaTEMaTHUYECKUE OOBEKThl B PEAbHBIX >KM3HEHHBIX CUTYalLUsX,
IPUMEHATH OCBOCHHBIE YMEHHs U1 PELICHHUsS IPaKTUKO-OPUEHTHPOBAHHBIX
3a/lay, WHTEPHPETHPOBATh IOJYYEHHBIE pe3yJbTaTbl W OLEHUBATH HX Ha
COOTBETCTBHE MPAKTHYECKON CUTyaIUH.

OCHOBHBIE JIMHUH COAEpKaHUS Kypca MaremMaTuku B 5-6 kiaccax —
apudmeTrnyeckass U TeOMETpUYEeCKas, KOTOpble pa3BUBAIOTCS MapajlieibHo,
KaXk7ast B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHUMO OJ(HA OT
JIPYroM, a B TECHOM KOHTaKT€ M B3aUMOJACHCTBHM. TaKke B Kypce MaTEMaTHKHU
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAaMU ajareOpbl U OMUCATEIbHON CTaTUCTUKU.

N3yyenue apumMeTnueckoro MaTepralia HauMHAETCS CO CUCTEMAaTU3alHuU U
pa3BUTHS 3HAHWW O HATYpaJbHBIX YMCIIAX, MOJYYEHHBIX HAa YPOBHE HA4YaJIbHOIO
obmiero oopazoBanus. [Ipyu 3TOM COBEpIIEHCTBOBAHNE BBIUMCIUTEILHON TEXHUKH
U (OpMHUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUM COYETAETCS C Pa3BUTHEM
BBIYHMCIIUTENLHON KyJIbTYPhl, B YACTHOCTU C OOyYE€HHEM MPOCTEHIINM MpUEMaM
NPUKUJIKH U OLIEHKM PE3YJIbTATOB BBIUMCICHUH. V3ydeHue HaTypajbHBIX YHCEN
npojoipkaeTcs B 6 Kilacce 3HAKOMCTBOM C HayalbHBIMH TMOHATHSIMH TEOPUHU
JETUMOCTH.

Hauano wm3ydeHHsi OOBIKHOBEHHBIX M JIECATHUYHBIX JIPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tal B OCBOCHHH JPOOEii, KOr/a MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMHU, MOHATUSAMU TeMbl. [Ipu 3TOM paccmoTpeHre 0ObIKHOBEHHBIX



npoOelt B MOJTHOM O0BEME MPEAIIECTBYET M3YYCHUIO JCCATHYHBIX APOOEH, 4TO
1EJeCO00pa3HO C TOYKH 3PEHHs JOTHKM M3JI0KEHHUS YHUCIOBOW JIMHUM, KOTrna
npaBwia JCHCTBHM C JECATUYHBIMU JPOOSIMH  MOXHO OOOCHOBAaTh yxkKe
U3BECTHBIMHM QJITOPUTMAaMH BBINOJIHEHUS JIEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMHU.
3HAKOMCTBO C JECATUYHBIMHU APOOSMH PACIIMPUT BO3MOKHOCTH JJII IOHUMaHUS
00y4aIOIUMUCS MPUKIAJTHOTO MPUMEHEHHUSI HOBOM 3alycy IPU U3YYECHUU JAPYTUX
NPEIMETOB M MPU MPAKTUYECKOM HCNoib3oBaHuU. K 6 Kimaccy oTHECEH BTOpOM
3Tall B HW3Y4YEHHM JpoOe€i, TIe MNPOUCXOAUT COBEPILIECHCTBOBAHHE HABBIKOB
CpaBHEHHs U TpeoOpa3oBaHUsl JApoOeH, OCBOEHHE HOBBIX BBIUHCIMTEIbHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKM BBIYMCICHUM, B TOM YMHCIIE 3HAYCHUU
BBIPXEHHH, COIepKAIUX U OOBIKHOBEHHBIE, U IECATUYHBIE P00, YCTAHOBJICHUE
CBSI3€M MEXIy HUMH, pACCMOTPEHHE MPUEMOB pelIeHU 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C TIOHSITHEM IPOLEHTA.

OCOOEHHOCTBIO HW3YYEHHsI IMOJIOKUTEIBHBIX W OTPULATENIBHBIX YHCEN
ABJISIETCA TO, YTO OHU TAK)KE€ MOTYT PAaCCMATPHUBATHCS B HECKOJIBKO ITamoB. B 6
Kjlacce B Hauaje u3yuyeHus Tembl «llojokuTenbHble U OTPULATEIbHBIE YHCIIA»
BbIZIeNIsieTCa moaTeMa «llemple 4mcna», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPULATEIBHBIMM  YMCJIAMH M JCUCTBUAMHM  C  IOJOXKUTEIBHBIMH U
OTPULATEIBHBIMU YHCIAMU IPOUCXOAUT HA OCHOBE COJEPKATEIBHOIO IMOAXOJA.
OT0 MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAOIINXCS MPAKTHYECKU
CO BCEMU OCHOBHBIMHU MOHATHUSMH TEMBI, B TOM YHCJIE€ U C PAaBUJIAMU 3HAKOB IIPH
BBINIOJIHEHUH apuU(METHUECKUX JeicTBUM. M3yueHue palMoHaNbHBIX YHUCEN Ha
ATOM He 3aKOHYMTCS, a Oy/eT NPOAOHKEHO B Kypce ajreOpsl 7 Kiacca.

[Tpu oOy4yeHHM pelIeHHIO TEKCTOBBIX 3a/Jay B 5—06 KilaccaxX HCIOJIb3YIOTCS
apupmeTnyeckue npuémsl permieHust. [Ipu orpaboTKe BEIYUCIUTENBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIE 3a7aud CIEAYIOIIMX BUAOB: 33Ja4d Ha
JBUKEHHE, Ha YacTH, Ha INOKYIKH, Ha paboTy MU MPOU3BOJUTENILHOCTb, Ha
IPOLEHTHI, HA OTHOIIEHUS U nponopiuu. OOyyaromuecs: 3HaKOMSITCs ¢ IpuéMamMu
pelieHuss 3ajad 1epedopoM BO3MOXKHBIX BapUaHTOB, y4arcs paboTaTh cC
uH(popmaluen, NpeCTaBICHHON B (hopMe TaOIHI] WA JUATPaAMM.

B  mporpamme yueOHoro kypca «Marematuka» — MIpPeILyCMOTPEHO
(dbopMupOoBaHUE MPONEACBTUUECKUX alreOpandeckux NpeiacTaBieHuid. bykBa kak
CUMBOJI HEKOTOPOrO 4YHCia B 3aBHCHMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa
BBOJIUTCSI MOCTENEHHO. ByKBEHHas CHUMBOJIMKA IIMPOKO HUCIOJIB3YETCS MPExIe
BCErO JUIsl 3alMCH OOIIMX YTBEPKACHUM U MpeioxKeHuH, GopMyll, B YHACTHOCTH
JUISl BBIYMCIIEHUS] TEOMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTEISD YUCIIA.

B nporpamme ydeOHoro kypca «MartemaTtuka» NpeACTaBieHA HarjsaHas
reOMEeTpus, HallpaBJICHHAas HAa  pa3BUTHE o0pa3Horo MBIIUIEHUS,
MPOCTPAHCTBEHHOT'O BOOOPaXKEHMSI, N300PA3UTENBHBIX YMEHUNA. DTO Ba)KHBIN 3Tan



B M3yYECHUHU TEOMETPHH, KOTOPBIM OCYIIECTBISICTCS HA HATJISTHO-TIPAKTUYECKOM
YpOBHE, OMHMPAETCS Ha HATJISAIHO-O0pa3HOE MBIIUICHUE O0ydaromuxcs. bombias
pOJIb  OTBOAWTCS  TMPAKTUYECKOHW  JEATEIBHOCTH, OIBITY, OSKCIEPUMEHTY,
MozenupoBaHuio. OOydaronecss 3HaKOMATCSI ¢ TE€OMETPUUECKUMU (pUrypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C WX MPOCTEUIIMMU KOHPUTYpaAIUsSIMU, ydaTcs
M300pakaTh WX Ha HEJIMHOBAHHOW W KIET4aToW Oymare, pacCMaTpUBAIOT WX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHUs HArJsIIHOW T€OMETPUM 3HAHMA,
MOJIyYeHHbIE OOYYalOIMMUCS Ha YPOBHE HAYaJbHOTO 0O0IIero o0pa3zoBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY IIaHy B 5—6 Kjaccax H3y4yaeTcsi MHTErPUPOBAHHBIM
npeaMmer «MareMaTrnkay, KOTOpbI BKJIIOYAET apu(PMETHUECKUH MaTephal u
HarJISTHYI0O TEOMETPHUIO, a TakKe IPOICIEBTUYECKHE CBEICHUS U3 aireOpsl,
AJIEMEHTHI JIOTUKH U Havyayia OMUCATEIbHOU CTaTUCTUKH.

Ha uzydenue yue6HOro Kypca «MatemaTuka» 1O aJanTHPOBAaHHOM
OCHOBHOM 00111€00pa30BaTeIbHON Mporpamme 00IIero 00pa3oBaHusl C 3aJEPKKON
IICUXWYECKOTO pa3BUTHs oTBOAUTCA 850 wacos: B 5 kiacce — (5 wacoB B Heeno),

B 6 kiacce — (5 yacoB B HeJieqt0), B 7 Ki1acce (5 4acoB B Henelno),B 8 kimacce (5
4acoB B HEJEN0), B 9 kitacce (5 4acoB B HEJNEIIIO).



COAEPXKXAHUE OBYUEHUA
5 KUIACC

HarypajbHble 4yncia v HYJIb

Harypansnoe umcno. Psa Hatypanbhbix uymcen. Yucimo 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOMN (YMCIOBOM) MIPSIMOA.

[lo3unmoHHass cucrteMa cuMcieHus. Pumckas HyMmepanuss Kak HpHUMED
HETMO3UIMOHHOM CUCTEMBI CUUCeHUs. [lecaTuuHasi cuctemMa CUlCIICHHUS.

CpaBHeHUE HATypaJIbHBIX YUCEJ, CPAaBHEHUE HATYyPaJIbHBIX YUCET C HYJIEM.
CnocoObl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPH CI0KEHUU. Beruntanue
KaK JeCTBUE, 0OpAaTHOE CIIOKEHUIO. Y MHOXKEHHE HATYpaJIbHbIX YKCEN, CBOMCTBA
HYJsI W €IUHUIBI TNpU yMHOXKeHUHU. JleneHue Kak JeilcTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MexXAy HUMH. [IpoBepka pe3ynbprara
apudmerndyeckoro gaeiictusa. l[lepeMecTuTenbHoe M couyeTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS M YMHOXEHHUS, PACIPEICIUTEIIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB 11s1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIlUCH
CBOMCTB apu(METUYECKUX JTCUCTBUM.

Jenutenn W KpaTHbIE YHCIA, PA3J0KEHHWE Ha MHOxuUTenu. l[Ipocteie u
coctaBHble yucna. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJbHBIM TOKa3zaTeleM. 3aluch 4YWCIa B BUJIE CYMMBbI
Pa3psIHBIX ClaraeMbix.

HucnoBoe BbIpakeHHe. BpIUKCIIEHWE 3HAYEHWM YMUCIOBBIX BBIPAXKCHUM,
MOPSOK  BBINIOJHEHUs  JaeucTBuM.  Mcmonb3oBaHWE  NPU  BBIUHUCIEHUAX
MEPEMECTUTEIFHOTO W  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOXEHUSI, pacTIpe/IeTUTEILHOIO0 CBOMCTBA YMHOXKEHUSI.

Apodu

[IpencraBienne o JpoOW Kak Ccrmocode 3aluch  YacTH  BEJIWYHHBI.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBuibHbIE ApoOH. CMenraHHas
JpoOb, TMPEJCTABICHUE CMEIIAHHOW JpoOM B BHJE HENPaBUILHOM IpoOu U
BBIJICJICHUE 11€JI0M YacCTH YMCJia U3 HEeNpaBWIbHOU apodu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO poou. CokpalieHue apooet.
[TpuBenenue npodbu Kk HOBOMY 3HaMmeHaTemo. CpaBHEHUE APOOECH.

CrnoxxeHne W BhIUMTAHUE NIpoOeh. YMHOKEHUE U JCJICHUE IpoOeid, B3auMHO
oOpatHble qpodu. HaxoxaeHne 4acTu 1e0To 1 1eJI0TO M0 €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacrtaBineHue AecITUUHONW ApoOU B BHUJC
OObIKHOBEHHOH. M300pakeHne ACCATUYHBIX ApoOEH TOYKAMU HA YHCIOBOU
npsimoii. CpaBHEHUE TECATUYHBIX IPOOEH.



Apudmernueckne ACUCTBUA C JACCATHYHBIMUA JpoOsmu. OxpyrieHue
JECSTUYHBIX APOOEH.

Pemenne TeKCTOBBIX 32124

Pemienue TeKCTOBBIX 3amady  apudMeTHyeckuM  crnocoboM. Pemienue
JOTUYECKUX 3anad. Pemenue 3agad mepeOOpoM BceX BO3MOMKHBIX BapHUaHTOB.
Hcnonp30BaHue pu pelIeHUH 3a1a4 TaOJIHI] U CXEM.

Pemienne 3amad, copepKamMX 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIMYHHBI:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, I1I€HA, KOJHMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEpEHUs: Macchl, 00bEMa, IEHBbI, PACCTOSHMS, BPEMEHH, CKOpOCTU. CBA3b
MEXKy €AMHULIAMHA U3MEPEHUS KAXKI0W BEIIMUYHHBI.

Pemenue oCHOBHBIX 3a7a4 Ha Jpo0Hu.

[IpencraBienne qaHHBIX B BUIE TAOIUII, CTOJIOUATHIX HATPAMM.

Harasignas reomerpus

Harnsinuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Npsimasi,
OTPE30K, Jyd, YTOJ, JIOMAaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpyT. YT0i. [Ipsamon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE E€AMHUIIBI JUIMHBIL. J{JTMHA JIOMaHOH, epuMeTp
MHOTOYTOJIbHUKA. VI3MEpEeHNEe U MOCTPOEHUE YIJIOB C IIOMOLIBIO TPAHCIIOPTHUPA.

Harnsinaele mnpeacTtaBieHuss o (urypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B TOM uucie Ha kieTdatoi Oymare. Iloctpoenue
KoH(pUrypanuii u3 yacteil mpsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHON W KJIETYaTON
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomaas NOPAMOYTOJbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HCJEe (UTYp, M300paKEHHBIX HA KJIET4aTOM Oymare.
EnvHue1 usmMepeHus mionaiu.

Harnsinaeie mpeacTaBlieHus O MPOCTPAHCTBEHHBIX (UTYpaX: MPSIMOYTOJIbHBIHI
napaienenunen, — kyo,  MHororpaHHuku.  M3o00pakeHue  mpocTermmx
MHOTrOrpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. CozgaHue Mojenen
MHOTOTPaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U IPYTUX MaTepUasoB).

O0BEM TPSAMOYTOJBLHOIO TMapasuienenunena, kyoa. EnuHuibl uzmepeHus
o0BEMa.

6 KJIACC

HarypaJjbHble ynciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMUA HATYPAIbHBIMU YHUCIIAMHU.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUIM,  HCIOJIB30BAaHHE  CKOOOK.
Hcnonp30BaHne NOpH BBIYMCIEHUSAX IEPEMECTUTEIBHOIO M COYETATEIBHOTO
CBOMCTB CIIO)KEHUS M YMHOKEHMS, PaCIpEIeIUTEIbHOIO CBOKWCTBA YMHOKEHHS.
OxkpyriieHue HaTypaJIbHBIX YUCET.



Jlenurenu u KpaTHbIE Yncia, HAUOOIBIIUN OOIIMIA JENUTENh U HAaUMEHbIIIEe
oOmiee kpaTHoe. JlemuMOoCTh CyMMBI U IPOU3BeeHUs. [leneHne ¢ ocTaTKoM.

Jpoon

OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE IpOoOeH.
CpaBHeHue U ynopsaourBanue apooei. Pemenue 3aa4 Ha HaXOXKJIEHUE YACTH OT
LEJI0Oro W LEeNoro mo ero 4yactd. [[poOHoe 4Yuciao Kak pe3yibTaT JEJCHUS.
[IpencraBnenne AecITHYHON ApOOU B BUAEC OOBIKHOBEHHOH APOOU U BO3MOXKHOCTh
Mpe/ICTaBIeHUs] OOBIKHOBEHHOU ApOOM B BHUIE ACCATUYHOMU. JlecaTuunbie Tpodu u
MeTpuuecKas cucteMa Mep. ApudmeTndeckue ASMCTBUS U YUCIOBbIC BBIPAXKCHUS
C OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMU.

OtHomenne. J[leneHwe B JaHHOM OTHOIIEHWH. Macmral, TPOMOpIHs.
[IpuMeneHne nponopuni PYU PELICHNHN 3a1a4.

[Tonatue npoleHTa. BerunciaeHre npoueHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€
MPOLICHTY. BhIpakeHune MpOIEHTOB JECATUYHBIMU ApoOsiMu. PerneHue 3amay Ha
IPOLICHTHI. BhIpakeHne OTHOLIEHUS BETMYUH B IIPOLIEHTaX.

HHonoxureabHbIE H OTPULATEIbHBIC YHCIA

[lonoxwurenbHble U OTpULATENbHBIE yucaa. Llenpie yncna. Monynp 4wucina,
reoMeTpuyecKas MHTepHpeTanuss Monyss uucia. HM3o0pakxeHue dyucen Ha
KOOpJIMHATHOM  mpsaAMoW. YwucimoBele  NpoMexyTkd. (CpaBHEHHME  YHCElL
Apudmernueckue TeUCTBUS C MOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YUCIIAMH.

[IpssMOyTOJIBHAS cHUCTEMa KOOPAMHAT Ha IIOCKOCTU. KoopamHaTel TOUkM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpJAUHATHON
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHUS

[Ipumenenue OykB JJid  3alUCHM  MaTeMaTHYECKUX  BBIPAXKEHUU WU
npeioxkennii. CBoiicTBa apuMETUUYECKUX TEUCTBUNA. ByKBEHHBIE BBIpAXKECHUS U
YUCJIOBBIE TOJCTAHOBKH. DYyKBEHHBIE pPaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO
KoMITOHeHTa. DopMyiibl, (GOpPMyYJIbl TMEPUMETPAa U IUIOMIAAU TMPSMOYTOJIbHUKA,
KBajJpaTa, o0bEMa mapasesnenumneaa u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3agad  apu(METHUECKHMM crnocodboM. Pemenue
JOTHYecKHX 3a7ad. Perenue 3a1au nepebopoM BceX BO3MOMKHBIX BApPUAHTOB.

Pewiennie 3amady, colepxalux 3aBUCHUMOCTH, CBSI3bIBAIOLIUX BEJIIMYUHBIL:
CKOPOCTBb, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMsi, 00BEM paboThl. EQuHUIBI M3MepeHus: Macchl,
CTOMMOCTH, PAacCTOSHMS, BPEMEHH, CKOpOCTU. CBA3pb MEXAy e€IUHULAMU
MU3MEPEHUS KaXA0W BEJIMUUHBI.

Pemenue 3amay, CBSI3aHHBIX C OTHOIIEHHMEM, IPONOPLUUOHAIBHOCTBHIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLIEHTHI.



OneHka W TpUKUAKA, OKpyrieHue pesynbrata. CocraBiieHHE OyKBEHHBIX
BBIPAKEHNH I10 YCJIOBUIO 3aJa4H.

[IpencraBieHre AaHHBIX C MOMOIIBI0 Tabmui W auarpamMMm. CrtonOuaTsie
JMarpaMMBbl: YTEHUE U MOCTPOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

Harasignas reomerpus

Harnsigaeie npeacraBieHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTrOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOE pacnosioKeHue [BYX NPSAMBIX Ha IUJIOCKOCTH, IapasulesibHbIC
npsIMbIE, TEPICHIUKYIISIpHBIE MpsMble. M3MepeHue paccTOSHUN: MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapuIpyTa Ha KBaJpaTHOM CETKE.

W3mepeHre W TMOCTPOEHHE YIVIOB C IMOMOINBIO TpaHcnoptupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIH, IIPSIMOYTOJIBHBIH, TYHOYTOJIbHBIH,
paBHOOEPEHHBIH, PaBHOCTOPOHHUI. YeTbIpEXYTOJIBHUK, IIPUMEPHI
YETBIPEXYTOJbHUKOB. [IpsIMOYTroJIbHUK, KBaIpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHaneid. M3o0pakeHne reoMeTpudecKkux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ WCIOJb30BAHUEM LHMPKYJS, JHHEHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha KieT4aTon Oymare.

[Tlepumerp MHoroyrospHuka. IloHstue mnnomaan GUrypsl, €IUHULBI
u3Mepenus mioniaau. [Ipubnmwk€HHoe n3mMepenue miomanau GUryp, B ToM 4uciie
Ha KBaJipaTHOU ceTke. [TpubimxénHoe n3mMepeHue JIMHbI OKPYKHOCTH, MJIOIIAIN
KpyTa.

CumMmMmeTpus: LIeHTpaabHasi, OCeBasi ¥ 3epKajlbHasi CHMMETPUHU.

[TocTpoeHne cuMMETPpUYHBIX QUTYP.

Harnsinaeie MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX ¢burypax:
napajienenunen, Kyo, nmpu3sMa, NUpaMuia, KOHYC, LMJIMHAp, map U cdepa.
N300paxeHune npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB,
WIMHApa U KoHyca. Co3aHue Mojenel MpoCTpaHCTBEHHbIX Guryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHUAIIOB).

[Tonarue oObEéMa, eauHUIBI u3MepeHus o0bEéMa. OOBEM NPSIMOYTOJIHLHOIO
napajuienenunena, Kyoa.

7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

Jpo6u OOBIKHOBEHHBIC M JECSTHYHBIE, TIEPEXO] OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroi. [loHaTHe panuMoOHANBHOTO 4YHCIA, 3aluCh, CpaBHEHUE,
YOOPSAIOYMBAHUE  PAlMOHANBHBIX  4uceld. ApudmMerndeckne JeHCTBUS C



palMOHAIBHBIMA YKCIIaMU. Pemienne 3axad U3 peasbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPEIEICHUs, 3aUCh 00bpIIMX yucesn. [IpouenTsl, 3anucey
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE NMPOLEHTOB. TpH OCHOBHBIE 33jaud Ha
IIPOLIEHTHI, PEILICHHE 3a1a4 U3 PEaJIbHOM ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HATypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IIPOIIOPLIMOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

[lepemeHHBIE, YNCITIOBOE 3HAYECHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTY MEXKY BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJO0HBIX ClaraeMbiXx.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHounensl u MHOrousneHsl. Crenens MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCHJIBHOCTb YPaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHeHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCIJIOBHIO 3a71a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUH.

JIuneiiHOe ypaBHEHHE C JABYMs NIEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHU C JABYMs INEpPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHECHUI.

DyHKUIMHA

Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyronbHast cucrema koopauHaT, ocu Oxu Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0cKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOpMYIaMH.
Urenne rpadukoB peanbHbix 3aBucuMocTei. [lonstue dynknuu. [paduk
dbynkuuu. CroiicTBa pyuknuii. JInnerinas ¢ynkius, e€ rpaduk. ['padux dyakmmm



y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YpPaBHEHWH M CUCTEM JIMHEHHBIX
YPaBHEHUM.
8 KVIACC

Yuciia 1 BHIYMCICHUS

KBaapatHbiii kopeHb u3 uwncia. [loHsitue 00 HppalMOHAIBHOM YHUCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUHN
Y BBIYUCJIEHUAM. J[efiCTBUTENBbHBIC YUCIIA.

CremneHb ¢ LEenbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHas 3alUCh YHCIIA.

AJiredpanyeckue BbIpaKeHUs

KBampaTHbeii  TpE€XwieH, pas3loKEHWE KBAaJPAaTHOIO TpEXWIEHA HaA
MHOKUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXKCHHE, JeJeHHEe anreopandeckux ApoOei.
ParnmonanbeHble BRIpaKEHUS U UX IpeoOpa3oBaHUE. Y PaBHEHHS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEpHpeTalds YpaBHEHUN C IByMs EPEMEHHBIMU U CHCTEM
JMHENHBIX YypaBHEHUN C JBYMs IIepeMeHHbIMU. lIpumepsl pemreHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OAHON NMEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynknuu. OOnacTh omnpeAeneHuss U MHOXECTBO 3HAYCHUMU
dbynkuun. CrocoObl 3a1aHnus PyHKITUH.

I'padpux dbynkuunu. Yrenune cBoiicTB (yHkimu no e€ rpaduxy. [Ipumepsr
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

OyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MPOMNOPLHOHAIBHBIE
3aBHCHMOCTH, uX rpaduku. Oyukumn Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pelIeHNE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



PanmonanpHple 4Kcna, UPpalMOHATBHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YHCENl U KOOPAUHATHON MPSMOM.

CpaBHeHUE JIEWCTBUTENIbHBIX YHCEN, apuPMETHUYeCKue JEHUCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOLIETO MHpa, IUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnuxkéHHOEe 3HAYEHUE BEJIMYMHBI, TOYHOCTh puOImkeHusi. OkpyrieHue
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUM.

YpaBHeHMS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHrs ypaBHEHUN TPETbE U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3a/1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem OByX
JIMHEWHBIX YPaBHEHUM C IByMs IIEPEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHHUM,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemienHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadbuxk u cBoictBa. [lapabona, koopauHaThI
BEPIIMHBI 11apaboIbl, 0Ch CAMMETPHUH MapaAOOJIBI.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBONCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum

[IoHsiTHE YMCIIOBOM IMOCHENOBATEIBHOCTH. 3aJaHHUE IOCJIEN0BATEIBHOCTH
peKyppeHTHOI dhopmMyIioii u popmysoit N-ro wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmyibsl N-ro ujieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX NUJICHOB.



N300paxeHne 4YIe€HOB apUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWMHBIA U DKCIIOHEHLMAJIBbHBIA POCT.
CI10KHbBI€ TIPOLICHTHI.

7 KJIACC

Havanenble noHsTus reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buael
yrioB. BeprukanbHble M cMexHbIE yIubl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHANKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS MU JIMHEUKH. TpeyroyibHHK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOGpeHHBIE M PaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTrOJbHHUKA.

CpoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Bueninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. IIpu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllieM yriie U OOJIbLlIEH CTOpPOHE TPEYroJibHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PacCIIOJIOKEHUE OKPYKHOCTH U npsiMoi. KacarenbHas M cexylias K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Cllydau TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpameuwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TeopeMa O IPONOPLIMOHATIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp mMacc TpeyroiabHuKa.



[Togobue TtpeyronpbHUKOB, Kodhdumment mnomodus. I[lpusHaku momOOUs
TPEYroJbHUKOB. [[puMeHeHne moqooust mpy peleHn: MPaKTUIECKUX 3a/1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenue ninom@aaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrila MNPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpuUroHOMETpUYeckrue (YHKIUU
yriaoB B 30, 45 u 60°.

BrnucaHHble W IEHTpalbHBIE YTIIbI, YrOJd MEXKIY KacaTEIbHOW M XOPIOM.
Yrael  Mexay ~XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHbBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnojiokKeHne ABYyX OKpykHocrel. Kacanue
OKpy>kHOCTeH. OOI1I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYeCKHX 3a7ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPATE KACATEIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa, COHANpaBJICHHBbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HAlpaBi€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BEKTOpamMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKaJaspHOE IMPOU3BEINECHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKIACHUS JUIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, MEPECECUCHUE OKPYKHOCTEH U MPSIMbIX. MEeTOJl KOOPAUHAT U €ro
IpUMEHEHUE.

IIpaBrwiibHBIE MHOTOYTOJBHMKU. [[nmuHa okpyxHOCTH. I'panmycHas w
paavaHHasi Mepa yria, BBIYMCIEHHE JUIMH Iyr OKpyxHocted. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (3remMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBILIEIO OBPA3OBAHUSA JJ51 OBYYAIOIIUXCA C 3AJNEPKKOM
IICUXUYECKOI'O PA3BUTUAI.

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS IPOrpaMMbl  yuyeOHOTOo Kypca
«MaremaTnka» XapakTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBJICHWEM HHTEpPeca K NPOIUIOMY M HACTOAIIEMY POCCHMCKOM
MAaTE€MaTUKH, [ICHHOCTHBIM OTHOIIEHHEM K  JIOCTH)KEHUSIM  POCCUMCKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IrpaklaHWHA W peau3alii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TMPAaKTUYECKUM IPUMEHEHUEM JOCTUKEHUW HAyKW, OCO3HAHUEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX MTPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha AaKTUBHOE YYacTME B PEIICHUU MPAKTUYECKUX 3aJad
MAaTEMATUYECKOW HAIPABIECHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYE€CKOIO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENMIHON MpodeccuoHaTbHOM
NESATETbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM UHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KUZHEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHUN, YMEHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTAlMEd B JICSITEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOJBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JEeSITEIbHOCTH, 3TANOB €€ pa3BUTUSI U 3HAYUMOCTH JJIsl Pa3BUTHUS LIUBUIIM3ALINM,
OBJIQJICHUEM SI3IKOM MAaT€MAaTUKHA M MATEMATHUYECKOW KYJIbTYPOU KaK CPEIACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JIESITENBbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYEeCKUE 3HAHUSI B HMHTEpecax CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJIOTHICCKUX MPOOJIeM U yTeH UX PEIICHHUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOLIEHUH MEXAYy HOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IPOBOJAMMOI0 aHAJIN3a;

e BOCHPUHUMATH, (OpPMYNIHpPOBaTH U  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpAUTENIbHbIE U OTpULATENbHbIE, €AUHUYHBIC, YacTHble M OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKHU, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKux (HakToB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUsI, HCCIIEJOBaHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTAaTOYHOCTh M H30BITOYHOCTh HH(GOpPMAlLMHU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMbie 3a7ayd  CXeMaMH, [uarpaMmamu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu 06IlIeHI/I$I, SICHO, TOYHO, 'PaAaMOTHO BbIpaXaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJa4uu, BbICKa3bIBaTh WJICH, HAICJICHHBIC HA MOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/1a4H, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI NPU PENICHUN YUeOHBIX MaTeMaTUYECKUX 3a/1aY,

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aJITOPUTM peIIeHUs 3adauu (MU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH ¢ YYETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcca U pe3yJibTaTa
pELIECHNs] MaTEMaTUIECKOM 3a/1a4u;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOU LIEIH U
YCIOBUSIM, OOBSCHATh NPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHus B 5 kjacce oOOyYarONIMICS TOJYYHUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia 1 BHIYMCICHUS

[lonumMaTp W NOPaBWIBHO  yHOTPEOJATH  TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHUBaTh H yHOPSJAOYMBATH HATypajbHbIE YHCIA, CpPaBHUBAaTh B
MPOCTEUIUX CITydasiX OOBIKHOBEHHBIE JPOOH, IeCATUYHBIE IPOOU.

CoOoTHOCUTH  TOYKY HA  KOODJAMHATHOW  (YKMCIOBOWM) mOpsIMOM ¢
COOTBETCTBYIOIIUM €l YUCIOM M H300pa)kaTh HAaTypaJIbHbIE YUCJIAa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) TIPSMOM.

BemmonuaTe apudmMernyeckue JEHCTBUS C HATYpajJbHBIMU 4YHCIIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILIUX CITydasX.

BhINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYMCICHUN.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

PemieHne TeKCTOBBIX 33124

Pemarp TekcTOBBIE 3alauM apU(PMETUYECKUM CIIOCOOOM U C IOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOI0 nepedopa BCeX BOZMOMXHBIX BAPUAHTOB.

Pemate 3amaum, copepKalmMe 3aBUCHUMOCTH, CBS3BIBAIOUIME BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbl, TaOMuIpl, OO0O3HAUYEHUs NpU
pELIeHUH 3a4ay.

[lonb30BaTbCA OCHOBHBIMM  €IMHULIAMHU HM3MEPEHUs: IIEHbl, MAacChl,
pacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIpaXaThb OJHU €IWHMIIBI BEIMYMUHBI 4Yepe3
JIpyTue.

W3Bnekatb, aHaIM3UpPOBaTh, OLIEHMBATh MH(POPMAIUIO, MPEACTABICHHYIO B
Tabnuie, Ha CTOJIOYATOW JMarpamMme, HWHTEPIPETUPOBATH MPEIACTABICHHBIC
JTAaHHBIE, UCTI0Ib30BATh JaHHBIC MPU PEILICHUHU 3a/1a4.

Harasinnas reomerpust

[Tosb30BaTECA TEOMETPUUECKUMHU NOHATHAMU: TOUYKA, IIPsIMasi, OTPE30K, JIyY,
yToJ1, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTH TpUMEPHl OOBEKTOB OKPYXKAIOLIETO0 MHpa, HUMEKUUX (Qopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YIOJI, BEpIIMHA, CTOPOHA, AWAroHajib, C OKPYXHOCTBIO:
paauyc, AMamMmeTp, UEHTP.

N300paxkatb M3ydeHHbIE TeOMeTpudeckue (GUrypbl Ha HEJIMHOBAHHOW H
KJIETYaTON Oymare ¢ MOMOILBIO [IUPKYJIS U JTMHEHKH.



HaxoauTe MIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHUEM C ITOMOIIBIO
JIMHEWKHU, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTH 33JaHHOIO
paaguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHUKA, KBaJIpaTa IJid UX
MIOCTPOEHMS, BBIYMCIIEHUS IUTOMIAAN U IEPUMETPA.

Bbruncnsate mepuMeTp W IUIOHIAb KBajapaTa, MPsIMOYTOJbHHKA, (QUTYP,
COCTaBJICHHBIX M3 MPSAMOYTOJBHUKOB, B TOM 4Hcle (UTYp, M300paKEHHBIX Ha
KJIeTyaTon Oymare.

[Tonp30BaTbCA OCHOBHBIMU METPUYECKUMH EOUHUILIAMU U3MEPEHHUS JJINHBI,
IJIOIIA/IA; BBIPAXKATH OJIHA €IMHUIBI BEJTUYUHBI Ue€pe3 IPyTHE.

Pacnio3naBaTe mapauienenunen, KyO, HCHONb30BaThb TEPMHUHOJOTHIO:
BEpLIMHA, peOpo, I'paHb, M3MEPEHHUs, HAXOAUTh H3MEPEHUs NapaUIesIeIUIe/a,
KyOa.

Boruuciate 00b€M KyOa, mapajuienenurnena Mo 3aJlaHHBIM HM3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemate HeCHOKHBIE 3aJa4M HAa H3MEPEHHUE TE€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKNUX CUTYaALUSX.

K koHmy oOyueHuss B 6 kiacce OOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BIYMCICHUS

3HaTh U NOHUMATh TEPMHUHBI, CBSA3aHHBIE C PA3JIMYHBIMU BUAAMHU YHCEN U
crnocob0aMy HMX 3alUCH, HEPEeXOJUTh (€ciu 3TO BO3MOXKHO) OT OJHOU (OpPMBI
3aIlMCH YHCJIa K APYTOu.

CpaBHUBaTh W YHOPSAIOYMBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OHOTO U Pa3HBIX 3HAKOB.

BbInonHATh, codyeTass YCTHbIE M NHCbMEHHBbIE NPUEMBI, apu(PMETHUECKHUE
JNEUCTBUS C HATypaIbHBIMU M TEJIBIMH YHCJIaMHU, OOBIKHOBEHHBIMU U
JECATUYHBIMH JIPOOSMHU, MOJOKUTEITHHBIMUA U OTPUIIATEITILHBIMU YU CIIAMHU.

BpuncnsATh 3HAYEHHS YHCIOBBIX BBIPAXKECHUM, BBINOIHATH MPUKUIIKY U
OLICHKY pe3yJibTaTa BBIYMCICHUH, BBINOJHATh NPEOOpPa30BaHUs YUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX IEHCTBHM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSIMOMl C COOTBETCTBYIOLIUM €U
YUCJIOM M H300pakaTh YHWCJIa TOYKAMHU HAa KOOPJIWHATHOM MPSMOM, HAXOIUTh
MOZYJIb YHCJIA.

COOTHOCUTH TOYKH B IPSIMOYTOJIbHOM CHCTEME KOOPAMHAT ¢ KOOPAWHATAMHU
3TOM TOYKH.

OxpyrasaTh 1LENble Yhciia U JECATUYHBIC IPOOW, HAXOIUTh MPUOIMKEHUS
yucel.

YucsoBbie 1 OyKBEeHHbIE BHIPAKEHUSA



[TornmaTe ¥ ymoTpebasaTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHI0 CTETICHW YHCIIA,
HAaXOJUTh KBAJpaT W KyO YWCIA, BBIYUCISITH 3HAYCHUS YHCIOBBIX BBIPAKEHUH,
COJIEp KalllMX CTEIICHH.

[Tonp30BaThCA MpPU3HAKAMM JICIMMOCTH, PACKJIaJAbIBaTh HATYpPAJIbHBIE YHCIIA
Ha MPOCTHIE MHOKHUTEIIH.

[Tonp30BaThCa MacITAOOM, COCTABIISITH IPOTIOPIUU U OTHOIICHUS.

Hcnonb3oBaTh OYKBHI 111 0003HAYEHUS YUCEN MPHU 3aMUCH MATEMATHUYECKUX
BBIpAKEHUM, COCTABIISITh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQKEHHUM, OCYIISCTBIIAS  HEOOXOAUMBIE  IOJCTAHOBKH U
npeoOpa3oBaHuUs.

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCcTOBBIX 32724

Pemats MHOTOIIATOBBIE TEKCTOBBIC 3a7a9 apU(METHUECCKUM CIIOCOOOM.

Pemate 3amaum, CBS3aHHBIE C OTHOIIEHHEM, MPONOPIIMOHATIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU, PEIIaTh TPU OCHOBHBIE 33/1a4d HA IPOOU U MPOIIECHTHI.

Pemiate 3amaum, cojeprKaiiyue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYHMHBI:
CKOPOCTb, BpeMs, paccTosiHue, IIeHa, KOJHUYECTBO, CTOMMOCTD,
MIPOU3BOJIUTEIIBHOCTh, BpeMs, OOBEM pabOThl, HCIOIL3YS apruPMETHUYECCKUC
JCUCTBUS,  OLICGHKY, IPUKUIKY, TIOJb30BaThbCS  €IAMHULIAMU  HU3MEPEHUSA
COOTBETCTBYIOIIMX BEJIMYHH.

CocTtaBisaTh OYKBEHHBIC BBIPAKEHUS IO YCIOBUIO 3a/1aUH.

N3Bnekats wHOOpMaALMIO, TPEACTABICHHYIO B TaOJWIaX, Ha JIMHCHHOM,
CcTOJIOUATON WJIM KPYroBOM JWarpaMmax, HHTEPIPETHPOBATH IIPEACTaBICHHBIC
JTaHHBIE, UCIIOJIb30BaTh JJaHHBIC MPU PEIICHUH 3a/1a4.

[IpeacraBnsaTe HHGOPMALIMIO C TIOMOIIBIO TAOIUILI, JIMHEWHON U CTOI0YATOM
JarpamM.

Harasignas reomerpust

[IpuBOIUTh MPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUPA, HMEIOIUX G(opMy
M3YUYEHHBIX T€OMETPUUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (DUTYD.

N3o0paxkatb ¢ TOMONIBIO  LMPKYJS, JUHEWKH, TpaHCIOPTHpPA Ha
HEJIMHOBAHHOM M KJeTdyarod OyMare H3y4YeHHBIC IIIOCKHE TE€OMETPHUCCKHE
burypsl 1 KOHQUTYpAIUU, CAMMETPUYHBIE (PUTYPHI.

[lonp30BaThCs  TE€OMETPUUECKUMU  TOHSATHUSMH:  PaBEHCTBO  (uryp,
CUMMETpHUSI, HCMOJIb30BAaTh TEPMUHOJOTHUIO, CBA3aHHYIO C CHMMETpPHEH: OCh
CHUMMETPHUH, [ICHTP CUMMETPUH.

HaxoauTh BeMWYMHBI YIJIOB HW3MEPEHHEM C TOMOIIBIO TPAHCHOPTHUPA,
CTPOUTH YTJIbl 33JJAaHHON BEJIMUUHBI, ITOJIb30BATHCS MPU PEUIEHUU 3a7a4 IPayCHOM



MEpOH yTJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIN U TYIION
YTJIBL.

BbluucnsaTh JUIMHY JIOMaHOH, MEPUMETP MHOIOYTOJBHUKA, MOJb30BATHCS
€AUHULAMU W3MEPEHHUs UIMHBI, BBIPAXKATh OJHUA EOUHULIBI U3MEPECHUS JJIUHBI
4yepes3 Apyrue.

Haxonute, ncronb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKY IBYMS
TOYKaMU, OT TOUKH JI0 IPSIMOM, UTMHY ITyTH Ha KBAJIPATHOU CETKE.

Boruncnates  miomaas  GUryp, COCTaBIEHHBIX M3 MPSMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa30uMeHue Ha MNpPAMOYTOJIbHUKHM, Ha paBHbIe  (QUIYPHI,
JOCTPauBaHHUE JI0 NPSIMOYTOJbHUKA, TOJb30BAaThCSI OCHOBHBIMH E€IMHHUIIAMU
U3MEpPEHHUs IUIOMIAIA, BBIpAXXKaThb OJIHA E€IWHULBI M3MEPEHUs IUIOIIAIN Yepe3
JIpyrue.

Pacno3HaBaTh Ha MOJENSIX U M300paXEHUAX NUPaAMHUAY, KOHYC, LIMJIMHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare MpsIMOYTOJbHBIN Mapasieaenunes.

Boruucnsats 00bEM IpsIMOYTOJIBHOTO Napajlesienunena, Kyoa, nojib30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

PemaTe HecnOXHbIE 3a7aud HA HAXOXKJIECHHE I€OMETPUYECKHUX BEIUYHMH B
IIPAKTUYECKUX CUTYaLHSIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KonuyecTBo yacos CIIHCOK HTOIOBBIX CIoco0 OLeHKH
Kou ~ Tlpa DJIeKTPOHHbIE o mpysMee HTOTOBRIX
rpon | xrm pe3yJbTaToB ¢ IIAHAPYeMbIX
No /i HaumeHoBaHue pa3iesioB Be cmnt | weck (uudposBbie) yKa3aHHEM JTaIoB HX PE3yILTATOB
U TeM NMPOrpaMmbl o0pa3oBaTe/ibHbI ¢dopmupoBanus
ero | ¢ ue e pecypchbl
pado pabo
ThI ThI
-IIPUMEHSTh -YCTHBIH OTIpOC;
M3Yy4YCHHbIE paHee -pelieHne yueOHbIX
TIOHSTHSI, U TIPAaKTUKO-
[ToBTOpEeHME 3 pe3yabTaThl U Me- OpPUEHTUPOBAHHBIX
TOJIBI TIPU PEIICHUH 3azay;
3a/1a4 U3 pa3InuHbIX
pa3aenoB Kypcea;
-OIUCHIBATh CBOMCTBA -YCTHBII OIpoC
HaTypaJIbHOTO PsfIa; -TeMaTH4ecKas
YUTaTh, 3aMUCHIBATH pabora 1o
YHUCIIa HATYPaJIbHOTO aZlanTUPOBAHHOU
HatypanbHble yncna. bubmmorexa LIOK  psana u Homs; KapTOUKe
JleiicTBYs ¢ HaTypaJbHBIMU 40 1 https://m.eds00.ru/7 | -onpenensTs
quciiaMu f4131ce KOJIMYECTBO €IUHMUIL
3aJIaHHOTO pa3psaa
YHClia; yKa3aHHBIHA
KJIacC yuca.



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

-00BSACHATH  NPHEMBI
pemieHust 3amad  Ha
JBWKCHUE U TIOKYIIKH;

-YCTHBIH OIIPOC

-peleHne yueOHbIX U
PaKTUKO-
OPHEHTHPOBAHHBIX
3ajay;

-KOHTpPOJIbHAs paboTa

Harnagnas reomMeTpusl.
JIMHMY Ha TJIOCKOCTH

10

bu6mmoreka [IOK
https://m.edsoo.ru/7
f4131ce

-CTPOUTH OTPE30K 3a-
JaHHOM JIJIWHEIL,
0003HAYaTh €T0;
HCTIOJIb30BATh
MaTeMaTUYeCKYIO
TEPMUHOJIOTHIO JUIsI
OITMCaHHUS
B3aUMHOTO pac-
MOJIOXKCHUS TOYEK U
OTPE3KOB

-pa3BUBaTh uep-
TE)XHbIE HaBBIKH,
MIpUEMBI aHAIIN3a
JTAHHBIX;

-3aKpENUTh Mpo-
CTPaHCTBEHHBIE
IIPECTABICHUS

YUaIIuxcs;

-YCTHBIH OIIpOC; -
pelieHne yueOHbIX U
IIPAaKTHUKO-
OPUCHTHUPOBAHHBIX
3aja4;

-IIpaKTHYEeCKast
pabota

- TeMaTU4ecKas
pabota o
aanTHPOBAHHOMN
KapTOYKe

-TBOPYECKOe
3aJaHne



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

OOBIKHOBEHHBIE APOOH

Harnsanas reomerpus.
MHOroyrojabHUKu

48

10

bubmuoreka [JOK
https://m.edsoo.ru/7
f4131ce

but6mmorekxa [{OK
https://m.edsoo.ru/7
f4131ce

- U300paxkaTh Apodu
Ha KOOPJAMHATHOM
Jy4e, Ha3bIBaTh
YUCIUTEIb U 3Ha-
MEHAaTeJb APOoOH.
-BBITOJHATE

apupMeTHYECKHE
JEUCTBHUS C IPOOSIMH

-YCTHBIH OIIPOC

-YCTHBIH OIIPOC
-CaMOCTOSITEIbHAs
pabora

-OCBOUTH MPUEMBI
pelIeHus 3a1a4 Ha
HaXO0XKIEHNUE YaCTH
OT YKCJIa ¥ YHCIIA 110
ero apoou

- IPUMEHSTH 3HAHUS,
yYMEHHUS PU
pElIeHNH 3a/1a4 Ha
Ipodu

-pa3nuyarb
MHOT'OYT'OJIbHUKH,

MIPUBOJUTH IIPUMEPHI
(buryp Kaxxaoro Turna

-BBIYMCIIATD IUIOIIA/b
U TIEpUMETP
MHOTOYTOJIbHUKOB,
3aIMCBIBATh UX C
MOMOUIBIO (HOPMYIL.
-IIPUMEHATD 3HAHUS
JUISL pELIeHUs
y4eOHBIX U NMPAKTHKO-

-pelieHrne yueOHbIX
U IIPAKTUKO-
OPUCHTHUPOBAHHBIX
3aja4;

-KOHTPOJIbHAS
pabota

-YCTHBIH OIIPOC

-YCTHBIH OIIPOC

-IIPaKTHYECKast
paborta



https://m.edsoo.ru/7f4131ce
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OPUEHTHUPOBAHHBIX
3a1a4

-n300paxkars aecs-
TUYHBIE IpoOU Ha
KOOPJIUHATHOM JIy4e,
3aMHChIBATh
JICCATUYHYIO IpOOb B
BUJIe OOBIKHOBEHHOM
IpOOH WK
CMCIIAaHHOTO YHUCIIA.

-CocTaBisTh ajiaro-

-YCTHBIH OIIPOC
TEMaTH4YeCKast
paborta mo
aZlalTHPOBAHHOU
KapTOuKe

-pelieHrne yueOHbIX

pPUTM CpaBHEHUS U TPAaKTUKO-
bubmuoreka [JOK .
JECSTHUYHBIX Ap0oOel U =~ OPUEHTUPOBAHHBIX
JlecsaTuynbie 1podu 41 https://m.edsoo.ru/7
MPUMEHSATH €r0 MpU 3ajau;
f4131ce P P A
peleHNH 3a/1a4;
BEITIOJTHSATH
apupMeTUIeCKue
JeNCTBUS ¢ IpoOsIMU
Y OKpYTJICHUE
JECATUYHBIX ApOOeil.
-BOCIIPOM3BOIUTH -KOHTPOJIbHAS
MPUOOPETEHHBIE paborta
3HaHUS TIPH PEUICHUN
3ama4
-pacIIfpuTh -YCTHBII onpoc
bub6mmoreka [JOK HarJIITHBIC - TeMaTH4CCKas
Harnsannas reomerpus. Tena
9 https://m.edsoo.ru/7 =~ MpPeACTaBICHUS O paborta no
1 (pUTYpHI B IPOCTPAHCTBE .
f4131ce MIPOCTPAHCTBEHHBIX aJIaTHPOBAHHON
¢durypax; KapTOUYKe



https://m.edsoo.ru/7f4131ce
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8 [ToBTOpenue u 06001IIeHIE

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

14

170

but6mmoreka [{OK
https://m.edsoo.ru/7
f4131ce

-BBIYHCIIATD 00BEM
Ky0a,
napasuiesienuiesa  1mo
3a/1aHHBIM
HU3MEPCHUSIM,
TOJIH30BaTLCS
eIUHUIAMU
u3MepeHus o0béMa.
-pelaTh HECIOXKHBIC
3aJa4d Ha U3MEPEHUE
TrCOMETPHUCCKUX
BEJINYUH B
MPAKTHYECKUX
CUTYyaIIHSsIX.
-IPUMEHSTh
W3YUYCHHbIE TIOHSTHS,
pe3yabTaThl U Me-
TOJIBI TIPY PEIICHUU
3a71a4 U3 pa3IUIHbIX
paszenoB Kypca

-YCTHBIH OIIPOC
-IIpaKTUYeCKas
paborta

-pelieHne yueOHbIX
Y TIPaKTHUKO-
OPHUEHTHPOBAHHBIX
3a1ad4;

-YCTHBIHN OIPOC
-peleHue yueOHbIX
U TIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3aja4;
-KOHTPOJIbHAS
paborta



https://m.edsoo.ru/7f4131ce
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6 KJIACC

KoanuecTBo 4acoB

CIIMCOK UTOI'OBbBIX

CIOC00 OLleHKH

Koutp Ipakr JJIeKTPOHHbIE IIaHMPYyEMBIX HTOTOBBIX
Ne HauMenoBanue pasaesion B 0abHBbI  myeckun (U PpoBBIE) PE3yIbTATOB C IJIAHUPYEMBIX
cer Ka3aHUeM JTanoB
n/n M TEM NpOorpaMMbl e e o0pa3oBare/ibHbIE y pe3yibTaToB
0 ux GpopMuUpoBaHus
pabot padort pecypcsl
bl bl
-BBIIIOJIHATD - YCTHBIH OIPOC;
apupMeTHyecKue - pelieHue
JEUCTBUS C yueOHbIX U
HaTypaJIbHBIMU IIPAKTHKO-
bubmiorexa HOK qHCIIaMU; OpPUEHTUPOBAHH
HarypanbHble yncna 30 1 https://m.edsoo.ru/7f4147
BIX 3aJa4
36
- BBIYHUCIIATH - KOHTPOJIbHAs
3HAYEHUS pa0ora.
YHCIOBBIX
BBIPAKCHMUIA;
- [10JIb30BaThCA - YCTHBIH OIPOC;
reOMETPUUYECKUM
MOHSTHEM
bubmunorexa LIOK «pAaMady,
Harnsnnas reomerpusi.
7 https://m.edsoo.ru/7f4147 = - maxomuTh - peleHue
[IpsimMbIe Ha TUIOCKOCTH
36 paccTostHue y4eOHBIX U
MEXNY IBYMs IIPAKTHKO-
TOYKaMH, OT OpUEHTUPOBAHH
TOYKH JI0 MPSAIMOM | BIX 3a7ad;
Jpo6 30 1 1 bub6muoreka [IOK - BBIIIOJIHATH - peleHne
obn
P https://m.edso0.ru/7f4147 = apudpmeTHdecKue yueOHBIX U



https://m.edsoo.ru/7f414736
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https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

Harnsignas reomerpust.
Cummerpus

bu6mmoreka [{OK

https://m.edsoo.ru/7f4147

36

JICUCTBHUS C
OOBIKHOBEHHBIMH U
JECITHYHBIMU
JIPOOSIMH;

- perrath
apu(pMeTHUCCKHE
3a/1a4H C
UCIIOJIb30BaHUEM
Tpooeii;

- IPUBOJIUTH
TIPUMEPBI PaBHBIX
U CUMMETPUYHBIX

¢uryp;

- n300paXxkath C
MOMOILBIO
LUPKYIIA, JIUHEHKH
U TpaHCIIOPTUpPA
CUMMETpPUYHbBIE
burypsr;
-HCII0JIb30BaTh
TEPMHHOJIOTHIO,
CBSI3aHHYIO C
CUMMETpHEN;

MIPAKTUKO-
OpUEHTUPOBAHH
BIX 33]1a4;

- YCTHBIN
OIIpoC;

- IpaKTUYecKas
pabora;

-KOHTPOJIbHAS
pabora.

- perieHue
y4eOHBIX U
MPAKTHKO -
OpPHEHTHUPOBAHHBI
X 3a11a4;
- YCTHBIH OIIpOC;
- TeMaTu4ecKas
pabota no
alanTHPOBAHHO
1 KapTO4Ke

- IpaKTUYeCKast
pabora



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

- HUCTIOJIb30BATh - perieHue
OYKBBI JIJIs1 Y4EOHBIX U
0003HavYCHHS MPAKTHUKO -
YUCEJI NPU 3alIUCH ~~ OPUEHTUPOBAHH
MaTeMaTHYECKHUX BIX 33724,
BBIPAXKEHUI;
bubmuoteka [JOK
5 Bripakenus ¢ OykBamu 6 https://m.edsoo.ru/7f4147 -COCTaBIIATh - YCTHBIH OTPOC.
36 OyKBEHHBIE - TeMaTuyecKas
BBIPOKCHHS U pabora 1o
bopmybr; a/lalITUPOBAHHO
-HaXOOUTh W KapTOuKe
3HAYCHUS
OYKBEHHBIX
BBIPAKECHUI.
- BBIYUCJIATH JJIMHY - peIlIeHne
JIOMaHOM, y4eOHBIX U
nepuMeTp MPAKTUKO -
MHOTOYTOJIbHUKA; | OPUEHTHUPOBAHHBI
X 3aj/1a4;
- YCTHBIN
Harnsguaas reomerpust. bubmmorexa [IOK OIIPOC,
6 14 https://m.edsoo.ru/7f4147
Durypsl Ha MIOCKOCTH 36 - TIOJTB30BATHCS - pereHue
eAMHUIIAMHU Y4eOHBIX U
U3MEPEHUS MPaKTUKO -
JUTAHBL OpPUEHTUPOBAHHBI
X 3aj1ad4;
-IpaKTUYEeCcKas

pabora;



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

- BBIYHCTISTh - penieHue
miomaas Guryp,  y4eOHBIX H
COCTaBJICHHBIX U3 | IPAKTHUKO -
MPSIMOYTOJIBHUKO =~ OPUEHTHPOBAHHBI
B. X 3a/1a4;
-KOHTPOJIbHAS
pabora.
- BBIYHCIISTE AJIUHY | - pEUICHHE
JIOMaHOi, y4eOHBIX U
[TonoxxurenpHbIe U bubmorexa HOK HEpHMETP HPAICTHIO =
40 https://m.eds00.ru/7f4147 = MHOTOYTOJIBHHUKA; = OPUEHTHPOBAHHBI
OTpUIATEIILHBIC YUCIIA
36 X 3aj11ay;
- YCTHBIU
OTIpoC;
- YUTaTh - YCTHBIH OTpOC;
JUarpamMMbl 1 -TeMaTuJecKas
rpaduku; pabota o
aIaITHPOBAHHO
1 KapTO4Ke
bu6mmoreka [IOK
[IpencraBnenue qaHHBIX 6 https://m.edsoo.ru/7f4147 - OTMEYaTh TOYKHU - PEIICHUE
36 110 3a/TaHHBIM YIeOHBIX U
KOOpIMHATaM MIPAKTHKO -
OpPUEHTHUPOBAHHBI
X 3a/1a4;
- IpaKTU4ecKast
pa0ora.
Harmsgnas reomerpust. 9 bubmorexa LIOK - BBIYHCIIATH - peleHne
durypsl B MpOCTPAHCTBE https://m.edsoo.ru/7f4147 00beM U IJIOMalb  YYCOHBIX U



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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36 HIOBEPXHOCTH [PaKTHUKO -
IPSIMOYTOJIBHOTO OpPUECHTUPOBAHH
napajieNienumnena  bIX 3aad;
u Ky0a - YCTHBIU OIPOC;
- IpaKTUYeCKast
pabora.
- BBINOJIHATh - peleHue
apu(pMETHYECKHE y4eOHBIX U
NEHCTBUS C MPAKTHKO -
LEJIBIMA OpPUCHTUPOBAHH
YHCIaMU; BIX 33/134;
[ToBTOpeHue, 06001IIeHNE, Bubmaorexa IJOK
10 20 https://m.edsoo.ru/7f4147 = - pemars - pelieHue
crCcTeMaTH3alus
36 apupmMeTHyecKue yueOHBIX U
3aJ]auy M 3aJ1a4d € TPAKTUKO -
UCTIOJIb30BaHUEM OpPHEHTHPOBAHH
CBOICTB BIX 3aJ1a4;
reOMETPHUYECKIX - KOHTPOJIbHAs
¢uryp. pabora.
OBIIEE KOJIMYECTBO YACOB 170

[10 ITPOI'PAMME



https://m.edsoo.ru/7f414736
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7 KIIACC
Monayas anareopa.

HaumenoBanue pa3aesioB u
TEM NMPOrpaMMbl

n/n

Yucia ¥ BLIYHCIIEHUSA.
PaumonanbHbie ynciaa

AnrebpanyuecKue BHIPAKCHHS

KoanuecTBo 4acoB

Kontp
0JIbHBI
Becero e
padot
bl
30 1
23 1

IIpakr
HYeCKHU
e
padot
bl

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

bubaunoreka
LHOK
https://m.edsoo.ru

[7t415b90

buobmmoreka
HOK
https://m.edsoo.ru

[7f415b90

CIHCOK HTOTOBBIX
TUIAHUPYEMbIX
pe3yabTaToB C
YKa3aHUEM 3TaIoB
uX (popMHUPOBAHUA

-BBIIIOJIHAT,
apupMETHYECKUE
IEUCTBHUA C
palMOHAIbHBIMU
YHCIIaMU;

- HaXOJIUTh
3HAYCHUS YHCIIOBEIX
BBIPAKECHMUI;

- CPaBHMBATh,
YHOPSI0YMBATh U
OKPYTJISTh
panuoHaNIbHbIE
qpca.

-HaXOJIUTh
3HAYEHUS
OYKBEHHBIX
BBIPAKCHUM IIpU
3a/IaHHBIX
3HAYEHUAX
IIEPEMEHHBIX;

Cnoco0 oneHKn
HTOrOBBIX
JIAHUPYEMBIX
pe3yJabTaToB

- YCTHBIH OIpoc.
-peleHre y4yeOHbIX U
PaKTUKOOPHEHTUPOB
aHHbIX 3aJ1ay;
-KOHTPOJIbHAs paboTa;

- YCTHBIH OIIpoC.
-peleHre yuyeOHbIX U
PaKTUKOOPHEHTUPOB
aHHBIX 33]1a4;
-KOHTPOJIbHAs paboTa;



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

-BBIIIOJIHATH
YMHOXKEHHUE
OJTHOYJICHA Ha
MHOTOYICH H
MHOTOYJICHA Ha
MHOTOYJICH; -
MNPUMCHATH
npeoOpa3oBaHUs
MHOTOYJICHOB JISI
perenus
pa3IMYHbIX 33jay.

N

YPaBHCHI/IH " HCPABCHCTBA

Koopaunats! u rpaguku.
OyHKIUU

20

20

buoOmmoreka
[HOK
https://m.edsoo.ru

[7f415b90

Bbubaunoreka
[HOK
https://m.edso0.ru

[7t415b90

-pelaTh JIMHEHHbIE
YpaBHEHUS C OJHOU
IIEPEMEHHOI; -
peuarb CUCTEMBI
JIMHEVHBIX
YPaBHEHU; -
CTPOUTH B
KOOPJAMHATHOU
IJIOCKOCTH rpaduk
JIMHEWHOT O
YpaBHEHUS.

- n300paXkaTh Ha
KOOPJAMHATHOU
MIPSIMOM TOYKH,
COOTBETCTBYIOIINE
3aJJaHHBIM
KOOpJUHATAM; -
CTPOUTH TpapuKu

- YCTHBIH OIIpOC.
-pelieHne yueOHbIX U
MPaKTUKOOPUEHTUPOB
aHHBIX 3a7a4;
-KOHTpOJIbHAs paboTa;

- YCTHBIH OIIpoC.
-peleHne yuyeOHbIX U
NIPAaKTUKOOPUEHTUPOB
aHHBIX 33]1a4;

-KOHTpOJIbHAs paboTa;



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

JIMHENHBIX

bynxumi; -
OIIKUChIBATH C

MTOMOUIbIO
byHKIMHA
W3BECTHBIC
3aBHUCHMOCTH
MEXITY
BEJIMYUHAMMU.
Bbubnroreka -peniath 3a/la4i Ha  -pelIeHHue YUeOHBIX U
K MTOBTOPCHHE MPAKTUKOOPUCHTUPOB
5 [ToBTOpEeHME M 00600IIEHUE 9 1o P P P P
https://m.edsoo.ru aHHBIX 3a]1a4;
[7f415b90
OBIIEE KOJIMYECTBO YACOB 102 4 0
[10 ITPOT'PAMME
7 KJIACC
Monayab reomerpus
KosmnuecTBo yacos CIIMCOK UTOTOBBIX  CIOCO0 OLIEHKHU
JJIeKTPOHHbIE
HanMenoBaHme Y IJIAHMPYEMBbIX HUTOTOBBIX
N pa3iesioB U TeM Konrposs  IlpakrTn (undposnie) Pe3yJabTATOB C NJIAHHPYEMBIX
n/n Bcer HBI YeCKH o0pa3oBaTe/IbH
nporpaMmb cero e ecKue Y yKazaHueMm pe3yJbTaToB
padoThI padoThI ble pecypchl TANOB HX
(¢popmupoBanus
IIpocreiimme -pacrio3HaBaTh - YCTHBIN OIpOC;
bubnuoteka
reOMEeTPHUUYECKUE W3YYCHHBIE -penieHue
. LHOK
1 (GUrypsl U X CBOWCTBA. 10 reOMETPUUYECKHE yueOHBIX U
Wzmepenue https.//m.eds00.1u burypsr; MPAKTUKO
P [7f415e2¢ Ypol, P
FeOMETPUUYECKUX - OIPEIENSITh UX OpPUEHTUPOBAHHBI



https://m.edsoo.ru/7f415b90
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BCJIMYHUH

B3aMMHOE
pacIoyioKeHHe,
n300pakarh
reOMETPHYUCCKUE
burypsi;

- BBITIOJTHSATH
YEePTEXKH 110

YCJIOBHUIO 3a1a4H; -

U3MEPATH
JIMHEHHBIE U
YTJIOBBIE
BEJIUYHMHEI.

X 3aja4;

-CTPOUTh YEPTEKHU,

- YCTHBIH OIIpOC.

pemaTh 3a1auu C -pereHue
IIOMOUIBIO yueOHBIX U
HaXO0XXJCHUS MPAaKTHUKO-
Bbubnmoreka PaBHBIX OPHEHTUPOBAHHbI
TpeyrompHgt 20 IIOK TPEYroJbHUKOB; X 3aj]1a4;
https://m.edso0.ru = - UCIOJIB30BAThH -KOHTpPOJIbHAs
[7f415e2e NPU3HAKH U pabora;
CBOMCTBA
TPEYTrOJHLHUKOB
NIPH pEeIICHUN
3ajau.
-OIIPENIEIIATh - YCTHBIH OIpoC.
[TapannenbHble bubsmotexa napajuieIbHOCTh -pereHue
psIMbIE, CYMMa YIJIOB 15 HOK MPSIMBIX C y4eOHBIX U
TPEyroJbHUKA https. Hin.eds00.u MTOMOIIIBIO YTJIOB MPaKTHKO-
[7f415e2e ’

KOTOpBIe 00pazyer

OPHUCHTHPOBAHHBI
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C HUMH CEKyIIas;
-OIIPELENISATh
[IapaJUIEIbHOCTD
IPSIMBIX C
IIOMOUIBIO
paBeHCTBA
pacCTOSHUM OT
TOYEK OJTHOM
IIPSAIMOM 10 TOYEK
JIPYrou NpsiMOM.

X 3a11a4;
-KOHTPOJIbHAS
pabora;

-popmynupoBaTH - YCTHBIH OIpocC.
onpeeaeHus -peuieHue
OKPYXHOCTH U Y4eOHBIX U
Kpyra, XOpJIbl U MIPAKTHKO-
TuameTpa OpPUEHTHUPOBAHHBI
OKPYKHOCTH X 3a/1ad4;
bubGanoreka Py ’ ’
OKpY»HOCTB U KPYT. IIOK MOJI30BaThCA UX -KOHTpPOJIbHAs
FeomeTpuueckue 12 CBOMCTBaMH; abora;
https://m.edsoo.ru ’ P ’
IIOCTPOEHUS }
p [7f415e2¢ MPOBOHTE
OCHOBHEIE
TEOMETPUUECKHIE
MOCTPOEHUS C
MTOMOIIBIO ITUPKYJIS
U JIMHEUKHU.
-Pemiate 3aaun Ha | -pereHUe
Bbubauoreka
ITIOBTOPEHHE, y4eOHBIX U
[ToBTOpEHHE, HOK
. 6 WUTFOCTPHUPYIONTUE | MPAKTHKO-
00001IeHne 3HAHNHI https://m.edsoo.ru
CBSI3U MEX OPUEHTUPOBAHHBI
I7f415e2¢ y p p
pa3sIUYHBIMHU X 3a7a4;



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

YacTsAMHM Kypca;

-KOHTPOJIbHAS
pabora;

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

Bcero uacos

68

170




8 KVIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U

TeM NMPOrpaMmbl

IToBTOpeHue 3a kypce 7
KJlacca

Yucia U BEIYUCIIEHUS.
KBanparusie kopHu

Yuciia ¥ BEIYUCICHUS.
CrerneHn ¢ LETBIM
[oxaszarejieM

KoaunuecTBO 4acoB

Bcero

12

KonTp
OJIbHBI
e
pabot
bl

IMpakr
HYeCKHU
e
padot
bl

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

7af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

7af8

Cnucox
HUTOrOBbIX
IJIAHUPYeMBbIX
pe3yJ1bTaToB ¢
YKa3aHHeM
ITANOB UX
¢popmupoBanu
|

-peuIaTh 3aaa4u
Ha IIOBTOPCHUC.

-IPUMEHSATH
MIOHSTHE
apudmeTnyecko
ro KBaJIpaTHOT'O
KODH,
HaXOJUTh
KBaaApaTHBIC
KOpHH;
-HCII0JIb30BaTh
CBOMCTBA
KOpHEH.
-HCII0JIb30BaTh
3alnACU

0O0JIBIINX u

Cnoco0 oeHKH
HTOTrOBBIX
TUIAHUPYEMbIX
pe3yabTaToB

- YCTHBIH ompoc.
-peleHue
y4eOHBIX U
IPAKTUKOOPHEHT
MPOBAHHBIX
3ajady;

- YCTHBIH OIpoC.
-pereHue
y4eOHBIX U
MPAaKTUKOOPHEHT
MPOBaHHBIX
3ajady;

- YCTHBIH OIIpOC.
-pereHue
Y4EOHBIX U



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

MaJIbIX YHUCCII C
ITOMOIILIO
JECITUYHBIX
npobeit u
CTCIICHEHW dYmHcia

10.

MPAKTUKOOPUEHT
HMPOBAHHBIX
3aJa4;

-BBITIOJIHATD - YCTHBIH Orpoc.
npeoOpa3oBaHusl -pelIeHue
BBIPOKCHHI €OHBIX U
AnrebGpanueckue bubmmoreka [JOK P ’ "
. CoJIepKaIIuX MPAaKTUKOOPUEHT
BbIpaxkeHusi. KBaapaTHbIit 7 https://m.edsoo.ru/7f41
. CTEIeHH C HWPOBAHHBIX
TPEXWICH 7af8
1EITbIM 3a/1a4;
MOKa3aTelieM; -KOHTpPOJIbHAs
pabora;
-IIPUMEHSTh - YCTHBI ompoc.
npeoOpa3oBaHus -pelieHue
BBIpQXEHUH 11 y4eOHBIX U
bu6mmoreka [IOK
YpaBHEHUs 1 HEPABEHCTBA. pelreHus MIPAKTUKOOPUCHT
10 https://m.edsoo.ru/7f41
KBanpaTtHbie ypaBHEHUS 7af8 Pa3IMYHBIX HWPOBAHHBIX
3a/1ay. 3a/1ay;
-KOHTPOJIbHAS
pabora;
-IIPUMEHSTH - YCTHBIH OIpoC.
npeoOpa3oBaHus -peleHue
Anrebpanyeckue Bu6moreka LIOK BBIPDOKECHHM IJ11  y4€OHBIX H
BBIPAXKEHHS. 10 https://m.edsoo.ru/7f41 | penreHus MPAKTUKOOPUECHT
AnreGpanueckas Apoob 7af8 pa3IMYHBIX HMPOBAHHBIX
3az1ay. 3a/1ay4;

-KOHTpPOJIbHAs



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

pabora;

-peatb - YCTHBII OIpocC.
JINHEHBIE, -peleHue
KBaJlpaTHbIE y4eOHBIX U
bu6mmoreka [JOK
VYpaBHEHUS U HEPABEHCTBA. YpaBHEHHUS U IIPAKTUKOOPHEHT
. 10 https://m.edsoo.ru/7f41
Cucremsl ypaBHEHUH 7af8 palMoHalIbHbBIE = MPOBAaHHBIX
YpaBHEHUS, 3a1ay;
CBOJSIIIMECS K -KOHTpPOJIbHAs
HUM; pabora;
-IIPUMEHATH - YCTHBIH OIIpoC.
CBOMCTBa -pemenue
YHUCJIOBBIX yqe6HHX u
HCPABCHCTB I | paKTUKOOPUEHT
CpaBHCHMA, MPOBAHHBIX
OLCHKH; PEIIATh  357ay:
3
JTHHCHHBIC -KOHTPOJIbHAS
HEPABEHCTBA  C o607y
bubnuoteka [JOK OJHOM
YpaBHEHHS 1 HEPABEHCTBA. .
13 https://m.edsoo.ru/7f41 nepemeHHONl U
HepasencrBa
7af8 nX CHCTEMEI,
JlaBaTh
rpaduUIeCcKyIo
WJUTIOCTPALUIO
MHO’KECTBA
peLeHui
HEPaBEHCTBA,
CUCTEMBI
HEPABEHCTB.
OyHkuyuu. OCHOBHBIE - bubmmorexa LIOK -IIOHUMATh U - YCTHBIH ONPOC.

IHOHATHUA

https://m.edsoo.ru/7f41

HCIIOJB30BaTh

-perieHne



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

7af8 (GYHKIIMOHATBH  y4EOHBIX H
bl€ TOHATUA M MPAKTUKOOPHUEHT
A3BIK (TEPMMHBI, HUPOBAHHBIX
CUMBOJIMYECKHE | 3ayiay;
0003HauCHMUS),
OTpeeNsiTh
3HaYCHHE
byHKIIUU o
3HAYEHUIO
apryMeHTa,
OTIpeIeNsATh
CBOMCTBA
¢bynkuun mo eé
rpaduky.
-OIUCHIBATH - YCTHBIH OIpocC.
CBOIICTBa -pelieHue
Oynkuuu. YucmoBbie bubmotexa [JOK YU CIIOBOU y4eOHBIX U
10 10 https://m.edsoo.ru/7f41 .
byHKIIIHN 7afg GbyHKIIUM 10 €€ MPaKTUKOOPUEHT
T rpaduky. HMPOBAHHBIX
3ajauy;
-OCYLECTBIISITh | -pELIEHUE
CAMOKOHTPOJNb  Y4EOHBIX U
BBITIOJHSAEMBIX  MPAKTUKOOPUEHT
JEUCTBUH U HWPOBAHHBIX
bubmorexa HOK CaMONIPOBEpPKY  3ajad;
11 [ToBTOpeHue u 060061IeHNE 5 https://m.edsoo.ru/7f41 ’
2af8 pe3ynbrara -KOHTPOJIbHAS
T BBIYHCIICHUH, pabora;
npeoOpa3oBaHu

W, IOCTPOCHUN;
- pemarth 3a1a4n



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

U3 pealbHOMN
KU3HH,
MIPUMEHSATH
MaTeMaTUYECKH
€ 3HaHUs s
peleHus 3a1a4

U3 IPYTUX
MIPEAMETOB;
OBUIEE KOJIMYECTBO YACOB 102 5 0
[10 ITPOI'PAMME
8 KIIACC
MopayJab reomerpusi
Konu4yectBo yacos CIHCOK UTOTOBbIX €Iocod OLeHKH
Konr IMpak  DJIEKTPOHHBbIE NTaHUPYEMBIX HTOIOBBIX
Haumenonanne €3yJIbTATOB ¢ yKA3aHHEM
Ne a3/1eJI0B M TeM B poJib Tuyec  (Mpposkie) pesy y ITAHHPY EMBIX
cer
am P HbIe KHe obpazopaTebupr 1 ANOB MX POPMUPOBAHMS 1 opy 1y raTop
NMPOrpamMmbl 0
pabdor  pabor € pecypchl
bl bl
-peniaTh 3a/1a4u Ha - YCTHBIH ompoc.
MOBTOPEHHUE, -penieHne yueOHbIX U
[ToBTOpenue 3a kypc 7 5 WJUTIOCTPUPYIOLIUE CBSA3U | IPAKTUKO-
KJlacca MEXy pa3TuIHBIMU OpPUEHTUPOBAHHBIX
YacTsIMHU Kypca; 3a/1ay4;
.. bu6moreka IIOK  -pacrio3HaBaTh OCHOBHBIE | - YCTHBIN OIIPOC.
YeTbIpEXyroJbHUKH 12 1 1 P Y P
https://m.edsoo.ru/7 =~ BHIbI -peleHne yuyeOHbIX U



https://m.edsoo.ru/7f417e18

f417e18

YEeTBIPEXYTOJIBHUKOB, UX
3JIEMEHTBI, IIOJI30BaTHCS
UX CBOMCTBaMHU IpHU
PELICHUU TEOMETPUYECKUX
3a1ad4;.

MPaKTUKO-
OpPUEHTUPOBAHHBIX
3a/1ay;

-KOHTPOJIbHAs paboTa;

Teopema daneca u

-I10JIb30BaThCsl TEOPEMOM
daneca 1 TEOPEMOU O
MPONOPLUUOHAIBHBIX
OTpEe3Kax, NPUMEHATh UX
JUTSl peIIeHUs
MPaKTUYECKUX 3ajady. -
dbopMynupoBath u
JIOKa3bIBaTh CBOMCTBO

- YCTHBIH OIIpOC.
-peleHne yueOHbIX U
IIPAaKTHUKO-
OPUCHTHUPOBAHHBIX
3aja4;

-KOHTpOJIbHAs paboTa;

Teopema o bubmmnorexa LIOK = cpenneit muaumn
IPONOPLUUOHAIBHBIX 10 https://m.edso0.ru/7 = TpeyrojabHUKa U Tpaneuu
OTpe3Kax, MoJ00HbIE f417e18 5 HCIIOJIb30BATh
TPEYTrOIbHUKU ero MpH peleHnH 3a7ay;
-popmynupoBaTh
ompeieNIeHus MOA00HBIX
TPEYTOJILHUKOB H
IPUMEHSTH IPU3HAKH
10100 TPEYTOJIbHUKOB B
PEIICHIH T€OMETPHIECKUX
3ajad.
-(opMynHMpoOBaThH - YCTHBIN OIPOC.
[Tnommane. Haxoxenune @013 ympoBa ye omnpoc
. CBOWCTBA TUTOIIA/IN -
nomanei manu, } pelieHre yuyeOHbIX U
bu6mnorexa IIOK = BBIACHATL MX HArIAIHBIA | [IPAaKTHUKO-
TPEYTOJILHUKOB H
10 https://m.edsoo.ru/7 = cMbICT; - pemathb OPHEHTHPOBAHHBIX
MHOTOYTOJIbHBIX (QUTYP.
f417e18 3aJla4yM Ha IUIOIIAb C 3a/1ad;

ITnomanu mogo0HbBIX
¢uryp

MMPAKTUYCCKUM CO
ACPIKaHUCM

-KOHTpOJIbHAs paboTa;



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

-I10JIb30BaThCsl TEOPEMOM
[Tudaropa 1st pereHus

- YCTHBIH OIpOC;
-penieHue yueOHbIX U

T€OMETPUUYECKUX U HPAKTHKO-
NpaKTUYCCKUX 3aJad; - OPUECHTUPOBAHHBIX
Teopema [Tudaropa u bubmorexa HOK cp 0 aTeMa C,CK 10 ’ ’
TPOUTH MaTEMaTHU4 .
. 11 https://m.edsoo.ru/7  © ¥ . . Y10 sanaw;
Hayajia TPUTOHOMETPHUH MOJICJIb B MPAKTHYECKUX - .
p p f417e18 A p KOHTpOJIbHAsI paboTa;
3a/1a4ax, CaMOCTOSTEIBHO
JIeJIaTh YepTEXK U
HAXOJUTh
COOTBETCTBYIOIIINE JAJIUHBI.
-BJIAJICTh IOHSATUSIMHU - YCTHBIH OTpocC;
CHUHYCa, KOCHHYCa U -pelIeHne yUeOHBIX U
TAHI'CHCA OCTPOIO yriia IIPaKTHUKO-
HpAMOYTOJIbHOI'O OPUEHTHUPOBAHHBIX
VYTbl B OKpYKHOCTH. TOJIb30BATRCA STHUMHU -KOHTPOJIbHAs paboTa;
MOHITHUSIMH VISl pEIICHUS
Brnucannsie u
MPAKTUYECKUX 3aad; -
OIHCaHHbBIE Bu6anoreka [IOK P ’
BJIQJICTh TTOHSITHEM
YETBIPEX YT OJIBHUKH. 10 https://m.edsoo.ru/7
OTTHUCAaHHOTO
KacarenbpHbIe K f417e18 .
YeThIPEXYTONbHUKA,
okpyxHocTu. Kacanue o
3 MIPUMEHSTHh CBOHCTBA
OKpYKHOCTCH OTTMCAaHHOTO
YETBHIPEXYTOJILHUKA TTPU
pellleHnH 3a7a4. -BIAJeTh
MOHSTHUSIMH BIIMCAHHOTO U
[EHTPAIBHOTO YTJIa.
bubmuoreka [JOK - pemars 3a1a4u Ha -penieHne yueOHbIX U
IToBTOpEHME,
. 10 https://m.edso0.ru/7 = TTOBTOpPEHHE, MPaKTHUKO-
000011IeH1Ee 3HAHWI
f417e18 WUTIOCTPUPYIOIIKNE CBSI3M | OPHEHTHPOBAHHBIX



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

MEXy pa3InyHbIMU
4acTAMHU Kypca;

3azay;
-KOHTPOJIbHAs paboTa;

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

Bcero

68

170




9 KUIIACC
Monayas ajaredpa

Konu4yectBo yacos Cnucox Cnocod
HUTOI0BBIX OLICHKH
teKTpOHHbIE IUIAHMPYeMbl = HTOIOBBIX
N Haumenosanue Kontpoas  Tpakruuec  (UWM(pPOBHIE) X IVIAHUPYEMbI
n/n pasieIon HTeM Bcero HbIE KHe oOpa3oBaTe/ibHbIE pesyipTaros X
NPOrpamMMbl paGoTI paGoThI pecypes C YKa3aHMeM  Ppe3yJbTaTOB
ITANOB UX
¢dopmupoBan
ust
-pelathb - YCTHBII
3aJla4M Ha ompoc.
MOBTOPEHHUE, -pemenue
[ToBTOpenue 3a kypc 7-8 WITIOCTPUPYIO | yeOHbIX H
5 [IH1€e CBA3U [IPaKTUKOOpUE
KJIaCCOB
MEXy HTUPOBAaHHBIX
pa3IMYHBIMU 3az1ay;
4acTAMH
Kypca;
-CpaBHMBAaTh U - YCTHBIN
YIOPA0YUBAT | OMpPOC.
b -pernieHue
1S (O —— bu6mmoreka [JOK PalMOHAIBHBIC | yyeQHEIX U
JleiicTBUTENBHBIE YKCIIA 10 ggg;.//m.edsoo.ruﬂml EppauHOHam,H IIPAKTUKOOPHE
=20 HTUPOBaHHBIX
b€ YMCIIA; 3a1au;
-BBIIIOJIHATH

apupMeTHUIECK



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

VYpaBHeHus u
HEPaBEHCTBA.
YpaBHEHHUS C OTHOM
IIEpEMEHHOMN

VYpaBHeHus u
HepaBeHCTBA. CUCTEMBI
ypaBHEHUU

16

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41
9d08

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
9d08

He JSUCTBUS C
palMOHAIbHBI
MH YHCJIaMH,
BBIIIOJIHATH
BBIYMCJICHHS C
HMppaluoOHaAIbH
BIMH YHCJIaMU.
-peliath
JIMHEWHBIE U
KBaJpaTHbBIC
ypaBHEHUS,
YpaBHEHUS,
CBOJISIIMECS K
HHUM,
IIpOCTENIINE
JIpoOHO-
palMoHalIbHbIE
YpaBHEHUS.

-pemats
CHUCTEMBI IBYX
JIMHEMHBIX
YpaBHEHUH ¢
JBYMsI
MIEPEMEHHBIMU
Y CUCTEMBI
IBYX
YpaBHEHUH, B
KOTOPBIX OJTHO
YpaBHEHUE HE

- YCTHBIH
OI1poC;
-pereHue
yueOHBIX U
IPaKTUKOOPHE
HTHPOBAHHBIX
3ajay;
-KOHTPOJIbHAs
pabora;

- YCTHBIN
OI1poc;
-perieHue
y4eOHBIX 1
MPaKTUKOOPHE
HTHPOBAHHBIX
3ajay;
-KOHTPOJIbHAS
pabora;



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

SABJIACTCA

JIMHEHHBIM
-pemarhb -pelieHue
JMHENHBIE y4eOHBIX U
HCPaBCHCTBA, IIPaKTHUKOOpUE
KBaJIpaTHBIC HTUPOBAaHHBIX
HCPABCHCTBA,  3ajiay;
YpaBHeHus u bubmmoreka [IOK -H300paxKaTh -KOHTPOJIbHAs
HEPaBEHCTBA. 18 https://m.edsoo.ru/7f41 peterve pabora;
HEpaBEHCTB Ha
HepapeHncTpa 9d08 .
YK CIIOBOM
IIPSIMOH,
3aIlUChIBATh
peleHue ¢
MIOMOUIbIO
CHUMBOJIOB.
-pacnio3HaBaTh | - YCTHBIN
byHKIUHA OIpoc;
M3Y4YEHHBIX -pelieHue
BH/JIOB; y4eOHBIX U
-110Ka3bIBaTh PAKTUKOOPHE
CXEMAaTUYECKH = HTHUPOBAHHBIX
bu6mmoteka [IOK .
OyHKIUN 17 https://m.edsoo.ru/7f41 PACHONOMKCHHE | 3479t
9408 Ha -KOHTPOJIbHAS
KOOpJAMHATHON & pabora;
IJIOCKOCTH
rpaduKoB.
-CTPOUTH U
n300paxxarThb

CXEMaAaTHYCCKHU



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

rpaduKy;

OITMCKLIBATh
CBOMCTBA.
-pacrio3HaBaTb - YCTHBIU
apu(METHYECK = OIpoC;
VIO U -perieHue
TreOMETPUYECK = y4EOHBIX U
VIO MIPaKTUKOOPHE
bu6mmoteka [IOK
YuciioBnlie MPOTPECCUH; -  HTHUPOBAHHBIX
10 https://m.edsoo.ru/7f41
IOCJIEIOBATEIbHOCTH 0d083 pemarb 3a1ad4;
3aJ1a4H, -KOHTPOJIbHAS
CBSI3aHHBIE C pabora;
YHCJIOBBIMU
IOCJIEIOBATEIh
HOCTSIMH.
- -perieHue
OCYIIECTBIISATh = yYEOHBIX U
CaMOKOHTpPOJIb | MPAKTHKOOpPUE
BBITIOJIHSIEMBIX ~ HTUPOBAHHBIX
JeNCTBUH U 3aJ1a4;
CaMONPOBEPKY = -KOHTPOJIbHAS
[ToBTOpEHME, bubnmnorexka HOK
pe3ynbTaTa pabora;
000011IeHHE, 10 https://m.edsoo.ru/7f41 .
. BBIYMCJICHHH,
CHUCTEMAaTHu3alus 3HaHU! 9d08
npeoOpa3oBaH
Hi,
ITOCTPOEHHU;
- pemarhb
3a7a4u U3

peanbHOU



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

JKU3HH,

IIPUMCEHATH
MaTeMaTHYCCK
He 3HaHUA A4

pelieHus
3a/1a4 U3
Apyrux
HPEMETOB;
OBHIEE KOJIMYECTBO 102 0
YACOB I10 ITPOT'PAMME
9 KVIACC
Monayab reomerpus
Koanvecrso yacos CIHCOK HTOTOBBIX CI0CO0 OLEHKH
Kour  IIpak  DJIEKTPOHHbBIE NTaHHPYEMBIX HTOrOBBIX
Ne HaumeHnoBaHue pa3ie/ioB u (uu¢poBbie) Pe3yIpTaToB ¢ IUIAHHPYEMbIX
poJb THY€eC P
n/ TeM IpPOorpaMmbl Bcero HBbIE KHe 06pa30BaTeubele YKa3aHHEM STAMOB HX pe3yJibTaToB
|| ¢popmupoBanus
pabdor paGor  Ppecypchl
bl bl
-3HaTh - YCTHBIH ompoc;
TPUTOHOMETPUYECKUE  -pelIeHHe y4eOHBIX
(GYHKIIUU OCTPBIX u IIPaKTHUKO-
Tpuronomerpus. Teopemsl bubmunorexa LIOK YIJIOB, HAXOMHUTB C MX  OpHEHTHPOBAHHBIX
KOCHHYCOB 1 CHHYCOB. 16 1 https:/m.eds00.ru/7f41  mMOMOLIBIO Pa3IUYHBIC  3a5ay;
Perienue TpeyroibHUKOB al2c 3IIEMEHTHI “KOHTpOJIBHAS
HPSMOYTOIBHOTO pabora;
TPEyroNbHUKA;

-HCIIOJIB30BAaTh



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

[IpeobpazoBanue moaoowus.
MeTtpuueckre COOTHOLIEHHUS
B OKPY>KHOCTH

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

al2c

TEOpPEMbI CUHYCOB H
KOCHUHYCOB JJIs1
HAXO0XICHHUS
Pa3INYHbBIX
AJIEMEHTOB
TpeyrojbHUKa
(«pemenue
TPEYrOJIbHUKOBY),
NPUMEHSTH UX MIPH
pelieHun
re€OMETPUUYECKUX
3ajad.

- BJIAJETh MOHSTUIMHU
npeoOpa3oBaHUs
o100Hs,
COOTBETCTBEHHBIX
AIIEMEHTOB TMOJA00HBIX
¢uryp;
-TI0JTH30BaTHCS
CBOMCTBaMH TOA00US
MIPOU3BOIBHBIX
duryp, yMETh
BBIYHCIIATh JUTMHBI U
HAaXOIUTh  YIJIBI Yy
NoJo0HBIX  Quryp.;
-IIPUMEHSTh CBOMCTBA
moxoous B
MIPAKTUICCKHIX
3a/avax.

- YCTHBII OIpoc;
-penieHne  yu4eOHBIX
51 MPaKTUKO-
OPUEHTUPOBAHHBIX
3aJa4;

-KOHTpPOJIbHAS
pabora;

BekTopsl

12

but6mmoreka [JOK
https://m.edsoo.ru/7f41

-I10JIb30BaThCA
BCKTOpaMu, INOHUMATb

- YCTHBIN OMPOC;
-penieHrue  y4eOHBIX



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

al2c

UX T€OMETPUYECKUN U
¢bu3nyeckuit  cMbIcI,
IPUMEHAT  HMX B
pelIeHun
r€OMETPUYECKHUX u
bu3nyeckux 3anad;
-IIPUMEHSATH
CKaJsIpHOE
IIPOU3BEJICHUE
BEKTOPOB JUISL
HaxXOXACHUA UIMH U
YTJIOB.

-I10JIb30BAaTbhCA
MCTOAOM  KOOpAWHAT

u MIPAKTHKO-
OPHECHTUPOBAHHBIX
3ajau;

-KOHTpPOJIbHAS
pabora;

- YCTHBII OIpoc;
-penieHne  yu4eOHBIX

bubnuorexa [IOK Ha TIJIOCKOCTH, 1 MPAKTHKO-
JlexapToBbI KOOPJIMHATHI Ha
https://m.edsoo.ru/7f41 TPUMEHATE €0 B OpHEHTHPOBAHHBIX
IIJIOCKOCTH al2c peeru saat:
reOMETPUUYECKUX M _KOHTpOJIbHAS
NPaKTHYECKNX 337189, pagora;
-BJIaJIETh TOHATUAMU - YCTHBIN OMpOC;
IIPABUJILHOTO -pelieHne  y4eOHbIX
MHOTOYTOJIbHUKA, u MPAKTHKO-
[TpaBunbHBIE JUIMHBI  OKPYXKHOCTH, OpPUEHTHUPOBAHHBIX
MHOTOYTrOJIbHUKH. J[1Ha Bbubmmoreka [IOK JUTMHBI Iyru  3ajad;
OKPY>KHOCTH U ILIOIIAb https://m.edsoo.ru/7f41 = OKpY>KHOCTH u
Kpyra. Beruucnenue al2c paguaHHON MeEpBI
iouanen yria, YMETb

BBIYUCIIATH  IUIONIA/Ib
Kpyra M €ro 4acrteu;
-IPUMEHSTh



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IIOJIy4YEHHBIE YMEHUS
B MIPAKTHYECKUX
3a1a4ax.

-HaXOJuTh Ocu (Win
LHEHTPbI) CUMMETPUHU

- YCTHBIH OIpoC;
-pemeHne  yueOHbIX

bubmuoreka [JOK
6 JIBIOKEHHSI MIIOCKOCTH 6 htps:/im.edsoory/7fay PHTYPs  TIPHMEHATS NpaKTHKO-
al2e ABWKEHUS TUIOCKOCTH = OpHEHTHPOBAHHBIX
B NPOCTCHIINX  3g7ay;
CITydasix.
-IIPUMEHATH -pelieHne  yu4eOHbIX
IMOJIYYCHHBIC 3HAHUA H IMPAaKTHUKO-
Ha IIPAKTHKE ; OPHUCHTHPOBAHHBIX
-CTPOHTH 3aj1ad;
[ToBTOpenue, o6o0IIEeHNE, bubmorexa HOK MaTeMaTHYeCKue -KOHTPOJIbHAs
7 . 7 https://m.edsoo.ru/7f41
CHCTeMaTH3alus 3HaHUH a12e MOZENTH JUId 3ajad  padora;
peanbHOM KU3HU U
POBOANTH
COOTBETCTBYIOIIHE
BBIYNCIJICHUS.
OBUIEE KOJIMYECTBO YACOB 68
I1O ITTPOT'PAMME
Bcero 170



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka : 5—6-¢ Kacchl : 6a30BbIN YPOBEHD : METOJAMUYECKOE MOCOOUE K
peAMEeTHON JTMHUHU. yueOHHKOB 1o MatemaTtuke H. S. Bunenkuna, B. .
’Koxona, A. C. UecHokoBa u 1p. — 2-€ u3J., crep. — MoOCKBa :
[Ipoceemenue, 2023
TxaueBa. Matematuka. 5 xiacc. Pabouas terpaap. Yacts 1 (k HOBoMy
yueOHUKY BuenkuHa).
TkaueBa. Maremaruka. 5 kinacc. Pabouas Terpaas. Yacts 2 (kK HOBOMY
yueOHUKY BuiieHkuHa).
Martemaruka. 5 knacc. KontponbHbie paboThl. bazoBblit ypoBeHb. YueOHOE
nocobue
Marematuka. 6 knacc. Pabouas Tetpanps. YHacts 1 K yueOnuky H.
S.Bunenkuna / Epuna T. M. /2024
Marematuka. 6 kiacc. Pabouas rerpanaps. Yacts 2 K yaebnuky H. 5.
Bunenkuna / Epuna T. M. / 2024
Maremaruka. 6 kiacc. KoHTposabHBIE U caMOCTOsITENbHBIE PabOTh. K
yueOHuky H. f. Bunenkuna u ap. / Ilonos M. A. /2023
Anrebpa, 7 kiacc/ Mep3nsik A.L'., [lononckuii B.b., Sxup M.C.; non
penakiueit [Togonbckoro B.E., O01iecTBO ¢ orpaHnyeHHON
oTBeTcTBeHHOCThIO M3narensckuii uentp «BEHTAHA-I'PA®Dy;

AxrmmonepHoe o6miectBo «M3marenbctBo «lIpocBemenue»



Anre6pa, 8 kinacc/ Mepansak A.T'., [Tononckuit B.b., SAxkup M.C.; nox
penakuueii [logonsckoro B.E., O0mecTBO ¢ OrpaHuYeHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-T'PA®y;
Axk1monepHoe obuiectBo «M3aarenbctBo «lIpocBemienne»

Anrebpa, 9 kiace/ Mepsnsik A.T'., [Tononckuit B.b., Axup M.C.; ox
penakuueii [logonsckoro B.E., O0mecTBO ¢ OrpaHuYeHHOM
orBeTcTBEHHOCThIO M3narenbckuil neHTp «BEHTAHA-I'PA®y;
AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBerienne»

Marematuka: anredpa u reometpusi, 7 kinacc/ Koznos B.B., Hukutun A.A.,
benonocos B.C. u ap.; nox penakuueit Koznosa B.B. u Hukutuna A.A.,
OO611eCcTBO ¢ OTPAaHUYEHHOM OTBETCTBEHHOCTHIO «Pycckoe c1oBo-y4eOHMKY

Marematuka: 6-i kjacc: 6a30BbIil YpOBEHB: yUeOHUK: B 2 4acTsX; 3-€
u3nanue, nepepadboranHoe, 6 kinacc/ Bunenkun H. ., XKoxos B.U., UecHokoB
A.C. u np., AkimmonepHoe o6uiectBo «M3narensctBo «lIpocBenienne»
Marematuka. 'eomerpusi: 7-9¢ knacchl: 6a30BbIid ypoBeHb: yueoHuk/ JI. C.
Artanacsz, B. ®@. byty3os, C. b.Kagomues. — 14-e uzn., nepepad. — Mocksa:
[Ipocsemienune, 2023 — 416¢.: u.

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

1 MaTtematuka : 5—6-¢ KJ1acchl : 6a30BbI YPOBEHD : METOIMUECKOE MOCOOHe
K PEAMETHOM TMHUU. yueOHuKOB 1o matematuke H. f1. Bunenkuna, B. .
’Koxonsa, A. C. UecHokoBa u 1p. — 2-€ u31., crep. — MoOCKBa :

[Ipocsemienue, 2023



2 TkaueBa. Matematuka. 5 kinacc. Pabodas terpaas. Yacts 1 (k HOBOMY
yueOHuKy Buienkuna).

3 TxaueBa. Marematuka. 5 kiacc. Pabouas tetpanpb. YacTts 2 (kK HOBOMY
y4eOHNKY BulleHKHHA).

4 Marematuka. 5 kiacc. KontposiabHbie paboThl. ba3oBsiil ypoBeHb. YueOHOE
nocobue

5 Marematuka. 6 xiacc. Pabouas terpaap. YHacts 1 K yueOnuky H.
S.Bunenkuna / Epuna T. M. /2024

6 Maremaruka. 6 kiacc. Pabouas terpaab. Yacts 2 K yueOnuky H. 4.
Bunenkuna / Epuna T. M. / 2024

7 Matematuka. 6 xkinacc. KonTponbHble 1 caMocTosTenbHbIE paboThl. K
yaeOnuky H. SI. Bunenkuna u ap. / [TormoB M. A. /2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

1. MunuctepcTBo oOpazoBanust PO: http://www.infonnika.ru/;
http://www.ed.gov.ru/; http://www.edu.ru/.

Tectuposanwue online: 5-11 knaccer: http://www.kokch.kts.ru/cdo/ .

2. Ilenarornyeckas Mactepckasi, ypoku B IHTEpHET U MHOTO€ PYroe:
http://teacher.fio.ru.;
http://www.fcior.edu.ru;http://www.schoolcollection.edu.ru/

3. .Hogsie TexHomoruu B oOpazoBanuu: http://edu.secna.ru/main/.

4. ITyreBoauTens «B Mupe HayKu» I IIKOJbHUKOB:



http://www.uic.ssu.samara.rul-nauka/.
5. Merasunukiorneaus Kupuura u Medonus: http://mega.km.ru.
6. Caiitel «Mup sHIMKIONCAMI», http://www.rubricon.rul ;

http://www.encyclopedia.rul
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