MHUHHUCTEPCTBO ITPOCBENIEHUS POCCUMCKOMN ®EJNEPAIIUNA
MBOY "COHLI Ne 33 " HMP PT

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

HIKOJIbHOE METOJUYECKOE 3amecTtuTens AupexkTopa no YP Hupextop MBOY "COLLT No33"

o00bemuaenne MBbOY "COIII Ne33" 3axgeBa U.M. HMP PT

HMP PT oT «29» aBrycra 2025 1. Canuxzsuosa JI.I'.
I'mnszosa T.b. IIpuka3z Ne 318 o 29.08.2025 1.

npotokoi Nel

oT «29» aBrycra 2025 T. JOKYMEHT NOAMVCAH

SNEKTPOHHOW NMOAMNUCHIO

Ceptudukar: 5E556600DFB1C5954EED3C4AEFA7974C
Bnapeneu: CannxaaHosa Jlunua MpuropbesHa
[Lencteutenen: ¢ 02.09.2024 go 02.12.2025

AJJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA
(HOJA)

yueOHOro npeamera «MatemaTuka
JUTst 00yJaromuxcs 5-9 KinaccoB

Hu:xxnexkamMck



COJEP)KAHUE VYUEBHOIO KVYPCA «MATEMATHKA» (II0 TOJIAM
OBYUEHS)

PaGouast mporpamma mo ydeOHOMYy mpenmery «Marematuka» misa oOydarommxcs ¢ HOJIA
nonHocThio cootBeTcTBYeT OOIl OOO. BHecenne M3MEHEHHMI W JOMOJIHEHUH B pabouyyro mporpamMmy
OCHOBHOT0 0011ero 00pa3oBaHus Mo yueOHOMY mpenmery «MaTeMaTuka» He MpelycMaTpUBaeTCsl.

BapuanT 6.1 npenmnonaraet, yto oOyuatommiics ¢ HOJIA nony4yaer oOpa3oBaHue HaxoJsCh B Cpeie
CBEpCTHHMKOB, HE MMEIOIIMX OIPAaHMUYEHHH MO0 BO3MOKHOCTSAM 370POBbS, U B TE K€ CPOKH 00ydeHus ( B
TEUEHUH 5 JIeT).

5 KJIACC

HartypaJjbHble yHC/Ia H HYJIb

HatypansHoe umcno. Psn narypameubix umcen. Yumcno 0. M3oOpakeHue HaTypajIbHBIX
YUCEJ TOYKaMU Ha KOOPJIMHATHOM (YUCIIOBOI) MPSMOM.

[To3unmonHas cucrema cuucieHus. *PumMckas HyMmepauuss Kak HOpUMEp HEMO3MLIMOHHOM
cucTeMbl cuncnenus* !, JlecATHUHAs CHCTEMA CUMCIICHHS.

CpaBHeHI/Ie HaTypaJIbHBIX YHCCJI, CPABHCHUC HATYPAJIbHBIX YHCCI C Hy.]'ICM

CrnocoOs1 cpaBHeHust. OKpyTiIeHHE HATypalIbHBIX YHCET.

CrioxeHue HaTypalbHBIX YHCEIT; CBOMCTBO HYJIS IIPH CIOKEHUU. BrlunTanue Kak JelcTBHE,
oOpaTHOE CJIOXKEHUIO. YMHOXXEHHE HATypaJbHBIX UHCEN;, CBOICTBA HYNIS M €AUHULBI IPH
yMHOXKeHUH. [leneHue kak JelcTBUE, OOpaTHOE YMHOXEHHIO. KOMIOHEHTHI NEHCTBUM, CBS3b
Mexnay Humu. llpoBepka pesynbpTata apudmeruueckoro neicTBus. IlepemectutenbHoe U
CoueTaTeIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS M YMHOXEHHUS, *pacnpeneluTeIbHOE CBONCTBO
(3aKOH) YMHOXKEHUS*.

Hcnonbs3zoBanue OykB aiis 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA M 3allMCHUCBOWCTB
apu(pMETUUYECKHUX JECHCTBUM.

*JlenuTenn M KpaTHbIE YUCa™, pa3jokeHue Ha MHOXHTeNIU. [IpocThie MCOCTaBHBIE YHCIA.
*[IpusHaku nenumoctu Ha 2, 5, 10, 3, 9*. /lenenue ¢ octaTkom.

Crenenb C HaTypalbHBIM MOKa3aTeJIeM. 3anuch 4yMcia B BHUJIE  CYMMBI
Pa3psAIHBIX ClIaracMbIX.

YucnoBoe BbIpakeHHE. BrplunciaeHue 3HAYEHUM YHUCIOBBIX BBIPAKEHMM; MOPSAIOK
BBITIOJIHEHUS ACHCTBUM. Mcriob30BaHNe MPU BEIYUCICHHUSIX EPEMECTUTEILHOTO U COYETaTEIbHOTO
CBOMCTB (3aKOHOB) CIIOKE€HUS M YMHOXKEHUS,

*pacnpeIeTuTeIbHOTO CBOMCTBA YMHOXKEHUS ™.

Jpoou

[IpencraBiaenue o ApoOu Kak crioco0e 3amucy 4acTH Bedu4rnHbl. OOBIKHOBEHHBIE JPOOH.
[IpaBuiibHBIE U HenmpaBWiIbHBIE Apodu. CMemniaHHast qpoOb; MpPECTaBI€HUE CMEUIaHHOW JpoOu B
BUJIE HENpaBWIbHOW JApoOM U BbBIIEICHHE LEJNOH 4YacTM 4MCiIa U3 HENpaBWIBHOW JApoOH.
N3o0paxkenue npobeit ToukaMu Ha YUCIOBOM TpsiMoii. OCHOBHOE CBOMCTBO apoou. *CokpaiieHue
npoOeit. [Ipusenenue qpoOu Kk HOBOMY 3HaMeHaTento™. CpaBHEHHE APOOEii.

CrnoxeHue u BbIYMTaHUE JIpoOei. YMHOXKEHHE U JIeJieHue ApoOeil; B3auMHO-

! 3neck u manee * *0603HaUEHBI TEMBI, H3y4EHHE KOTOPBIX IPOBOJUTCS B
O3HAKOMUTENBHOM ITaHe. [lenarorcaMocTosTeNnbHO onpenenser 00beM N3y4aeMoro
MaTepuarna.



oOparnbie Tpodu. *HaxoxaeHrne 9acTu IEeNOro | IeJIoro Mo ero YacTu™.

Hecstnunas 3anuchk apooeit. [IpencraBnenue aecATUYHOW IpoOU B BHUAE OOBIKHOBEHHOM.
N3o0pakeHue ACCATHYHBIX APOOEH TOYKaMH Ha YHUCIOBOM mpsiMoil. CpaBHEHHE IECATUUHBIX
IpoOeit.

Apudmerndeckue ASUCTBUS C ASCATUIHBIME ApoOsMH. *OKpYTIICHHEISCATHYHBIX Tpo0Oer™.

PenieHne TeKCTOBBIX 3a/1a4

Pemennie TEeKCTOBBIX 3ajad apuU(PMETHUECKUM CIIOCOOOM. *PelleHne JOrHYecKUx 3ajad.
Pemenne 3amau mepebOpoM Bcex BO3MOMKHBIX BapuaHTOB*. Mcmosp30BaHUE MPU PEIICHUU 33134
TaOJIUI U CXEM.

Pemenue 3amay, comepikamux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEMs,
paccTtosiHue; I1eHa, KOJIMYECTBO, CTOMMOCTh. EMHHMIBI H3MepeHus: Macchl, 00bEMa, IIEHBI;
paccTosiHus, BpeMEHH, CKOPOCTH. CBSI3b MEXKAY CAMHULIAMU U3MEPEHUS KaXKIOH BEIIMYNHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha JPOOH.
[IpencraBnenue naHHBIX B BUE TaOIUIl, CTOJOYATHIX AUArPaAMM.

Harasinnasi reomerpust

Harnsnele npeacraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, Yroi,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYXHOCTb, Kpyr. Yroiu. IIpsMo#, OCTpBIN, TymoW M pa3BEPHYyTHIE
yTJIBL.

JimHa  OTpe3ka, METpUYeCKHWe eIWHUIBl JIuHbL. JinHa  JIOMaHOW, mepuMeTp
MHOT0yrojibHUKa. VI3MepeHne 1 oCTpoeHHe yriIoB ¢ HOMOILBIO TPAHCIIOPTUPA.

Harnsaneie npeacraBinenns o GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; TPSIMOYTOJIbHUK,
KBaJIpaT; TPEYroJbHUK, *0 paBeHcTBe GUryp™.

N300paxkenue ¢puryp, B TOM ymciie Ha kieTdyaToi Oymare. *Iloctpoenne koHdurypanuii us
yacTeil mpsiMOl, OKPY)KHOCTH Ha HEJIMHOBAHHOW M KiieTdaTol Oymare*. Vcrosib30BaHHE CBOWCTB
CTOPOH U YTJIOB MPSIMOYT'OJIbHHUKA, KBaJpaTa.

[Tnomaaps npsIMOYrojdbHUKAa U MHOTOYIOJbHMKOB, COCTABJICHHBIX M3 HPSIMOYIOJIbHUKOB, B
TOM yrcie puryp, n300pak€HHBIX Ha KJIeT4aToil Oymare. EMWHUIBI H3MEPEHHS TUTOIIAIH.

*Harnsgnele  mpeincTaBieHUsT O  HPOCTPAHCTBEHHBIX  (Urypax:  NHpSMOYTOJIbHBIN
napajuienenunes, Kyo, MHOrorpaHHuku. M3o0paxeHnne mpocTelmux MHOTOTpaHHUKOB. Pa3BEpTku
KyOa u mnapamnenenunena. CozgaHue Mojeneil MHOTOrpaHHUKOB (M3 Oymaru, HpOBOJIOKH,
MJIACTHIIMHA U JIp. )*.

*O0bEM IPAMOYTOJIBHOTO Mapajulesenumneaa, Kyoa. Eaunuiel namepenus oobéma™.

6 KJIACC

HarypanbHble ynciia

Apudpmernueckue ACUCTBUS C MHOTO3HAYHBIMU HAaTypaJbHBIMM 4YHclIaMu. YwuciaoBble
BBIpQ)KEHUS, TOPSIOK JeHCTBUM, HUCMONb30BaHME CKOOOK. Vcronp3oBaHHME MpPU BBIYMCICHUAX
MNEPEMECTUTCIIBHOTO U COYECTATCIIBbHOI'O CBOMCTB CIOKEHHUS H YMHOXCHUA, *paCHpe,)ICJ'II/ITeJ'II)HOFO
CBOWCTBa YMHOXkeHHUA. * OKpyIJieHHe HaTypajIbHBIX YHCEI.



Jenutenu u KpaTHbIe YKcia; *HanOOIbIINN OOIIMI 1eIUTeNb U HauMEeHbIeeoOI1ee KpaTHoe.
JlenuMocTb CyMMBI M IPOU3BEACHUS ™. [leneHre ¢ OCTaTKOM.

podu
OObIKHOBEHHAs1 JIpo0Ob, OCHOBHOE CBOMCTBO ApoOH, cokpamieHue apoOeil. CpaBHeHuE H

yrnopsiiounBanue npoOeid. PereHue 3agad Ha HAXOXKJIACHHE YacTH OT IIEJIOTO M IIEJIOTO 1O €ro
gactu. JlpoOHOE 4YmcIO Kak pe3ynbrar jaencHus. [IpeacraBieHue NECATHYHON IpoOM B BHUIC
O0OBIKHOBEHHOM JAPOOHM W BO3MOXKHOCTD IMPEACTABJICHHUS OOBIKHOBEHHOM TPOOU B BHJIE JECSITHYHOM.
HlecsitTuunbie IpoOM M MeTpudeckas cucrema mep. Apudmernyeckue ACUCTBHS W UYUCIOBHIC
BBIPOKECHHS C OOBIKHOBEHHBIMHU U ACCATUYHBIMU JPOOSMH.

OtHomrenue. Jlenenue B JaHHOM OTHOIIeHWH. *MacmTab*, mnpomopuus.

[IpuMeHeHue ponopuui Ipy PELICHUH 3a1a4.

IlonsTe npoueHTa. BelynciieHre NMpOLEHTa OT BEJIWYMHBI U BEIUYHUHBI 110 €€ IIPOLICHTY.
BelpakeHne NpoLEHTOB AECATHYHBIMU JApoOsimMu. Pemienue 3amau Ha mnpoueHThl. Beipaxenue
OTHOILEHUS BEJINYUH B IIPOLICHTAX.

ITosiokuTENbHBIC M OTPHLATEIBHBIC YHCIA

[TonoxxurenbHbIE U OTpULIaTENbHBIE ynciaa. Llensle uncna. *Moayne dyncia, reomMmeTpudeckas
UHTepHpeTanus Moayns uucina*. M3o0paxeHue yucea Ha KOOPAMHATHOM mnpsiMoil. *YucioBble
MIPOMEXYTKHU ™.

CpaBHeHue uucen. Apudmerndeckue ASHCTBUS C MOJOXKUTENbHBIMA U OTPHULATEIbHBIMU
YHCIIaMHU.

[TpsimoyronbHasi cucTeMa KOOpAMHAT Ha IIockocTu. KoopauHaTsl TOUKM Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAUHATHOM INIOCKOCTH.

BykBeHHbIe BbIpaxeHUs

[TpumeHenue OyKB JUIsl 3alIUCH MAaTEeMAaTHYECKUX BbIpaXEHUH U npeasoxkeHuil. CBoiicTBa
apupMeTHIeCKuX NeicTBU. *ByKkBeHHBIE BBIpRXKEHUS W YHCIIOBBIC IMOJCTAHOBKH.* ByKBeHHBIE
paBeHCTBA, HAXOXKJICHHE HEM3BECTHOr0 KoMrnoHeHTa. Popmysibl; popMylibl IepuMeTpa U IO u
MpsIMOYTOJIbHMKA, KBaJpaTa, *o0bEMa napauienenunena u kyoa*.

Pelnenue TeKCTOBBIX 33124

Pemenne TekcToBbIX 3amad apupMETHUYECKHM crnocoOoMm. *PerieHue JOTMYECKUX 3ajad.
Pemienue 3aau nepe6OpoM BceX BOSMOXKHBIX BapUaHTOB. ™

Pemenue 3anau, comepkaliux 3aBUCHMOCTH, CBSI3BIBAIOLIUX BEIMYMHBI: CKOPOCTh, BpeMs,
paccTosiHME; 1I€Ha, KOJHMYECTBO, CTOMMOCTb; IPOU3BOJUTEIBHOCTh, BpeMs, O0BEM paboTHI.
EavHunbl u3MepeHus: Macchl, CTOMMOCTH; PpAcCTOSIHUSA, BpeMEHH, CKOopocTH. CBs3b MEXIy
€IMHHULIAMU U3MEPEHUS Ka)KJI0M BEINYMHBI.

Pemenue 3agay, CBA3aHHBIX C OTHOLLIEHUEM, TPONIOPLIMOHATIBHOCTHIO BEJIUUNH, IPOLIEHTAMU;
peleHre OCHOBHBIX 33]a4 Ha JpOoOU U MPOLIEHTHI.

*O1eHKa U IPUKKUIKA, OKPYTJIEHHE pe3yibTaTa™.

*CocrapneHue OyKBEHHBIX BbIPAKEHHM 110 YCIOBUIO 3a/1a4n’™.
[IpencraBieHne OaHHBIX C MOMOIIbIO TaOnauu U guarpamm. CronOuaThle JuarpaMMbl:
YTEHHE U TIocTpoeHue. UTeHne KpyroBbIX AHarpaMM.

Harnsanas reomerpus
Harnsaneie npesacraBienus o Gurypax Ha INIOCKOCTH: TOYKa, IPsIMasi, OTPE30K,



Jyd, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,KpPYT.

*B3auMHOE pacroyio)keHHEe JBYX MpSMbIX Ha IUIOCKOCTH, MapajielbHble MpsSMBbIE,
MePIEeHIUKYIIApHbIE MpsiMbIe™. VI3MepeHue pacCTOSHUN: MEXAy JABYMS TOYKaMH, OT TOYKH [0
NPSIMO¥i; JUTMHA MapIIpyTa Ha KBAJAPATHOM CeTKe.

H3mepeHne u MOCTPOCHHME YIJIOB C IOMOIIBIO TPAaHCHOPTUpPA. Buabl TpeyroiabHUKOB:
OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYIOYT'OJIbHBIN; paBHOOEIPEHHBIH,

PaBHOCTOPOHHMUIA. YeTbIpEXYrobHUK, PUMEPBI
YeTHIPEXYTrONBHUKOB. [IpAMOYroibHUK, KBajgpaT: MCIONb30BAHUE CBOWCTB CTOPOH, YIJIOB,
nuaroHaneit. *M3o0pakeHue reoMeTpudeckux GUryp Ha HEJIMHOBAHHOM Oymare ¢ UCOJIb30BaHUEM
LUPKYJIA, IUHEHKH, YTOJIbHUKA, TpaHcnopTupa*. [loctpoenus Ha kinerdaroil Oymare.

[lepumerp MHOroyronpHuka. [loHsaTHe miom@aau GUrypsl; eQUHUIBI U3MEPEHUS TUIOIIA TN,
[Tpubnmxénnoe u3MepeHue mioany Guryp, B ToM 4ucie Ha KBaapaTHO ceTke.™ [Tpubnmxénnoe
M3MEpEeHUe JITMHBI OKPYKHOCTH, TUIOLIaAU Kpyra™.

*CuMmMeTpus:  UEHTpalibHas, oOceBas MW  3epkaibHas cummerpud. lloctpoenue
CUMMETPUYHBIX (UTYp™.

*Harnsaaeie npeacTaBIeHHs O IPOCTPAHCTBEHHBIX (PUTypax: Mmapajuieenunea,Kyo, npusma,
nupamMuia, KOHyC, HWIHHID, map u chepa. M3o0paxkenue npoctpaHcTBeHHBIX (uryp. [Ipumepst
Pa3BEPTOK MHOTOTPAaHHHUKOB, IMIIMHAPA U KoHyca. Co3aHue Mojesel MpOCTPAaHCTBEHHBIX (UTYp
(u3 Oymaru, mpoBOJIOKH, TUTACTUIIMHA U AP.).

[Tonsitme  00BEMA;  emuHUIBI  U3MepeHUss 00béma. OOBEM  TPSIMOYTOJIBLHOTO
napajuienenumneaa, kyoa*.

I[Inanupyemblie pe3yJbTaThbl OCBOEHHUSI YUeOHOro npeamera «MaTteMaTHuKa)» HA YPOBHe

OCHOBHOI0 00111er0 00pa3oBaHus
Cucrema ouenku pgoctxkenus oOydaromumucs c¢ HOJIA (Bapuant 6.1) mutaHupyeMbIx
pesynbTaToB ocBoeHust AOOIT OOO cootBerctByer @I'OC OOO.

Wzyuenne mpenmera «MaremaTuka» Ha YpPOBHE OCHOBHOrO o0miero o0Opa3oBaHUs
HAMpaBJIEHO HA JOCTHXKEHHE OOYYArOIIMMHCS JUYHOCTHBIX, METallPeIMETHBIX M TMPEIMETHBIX
PE3yNbTAaTOB OCBOCHHS Y4eOHOTO MpeaMeTa

JIMYHOCTHBIE Pe3yJIbTAThI OCBOSHUS MTPOTPAMMBI TI0 MATEMATHKE XapaKTEPUIYIOTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBIIEHUEM MHTEpECa K MPOIIJIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTHUKHU, IEHHOCTHBIM
OTHOIIIEHHUEM K JIOCTHIKEHUSIM POCCUNCKUX MAaTEMATUKOB M POCCUMCKOWMATEMAaTUYECKON IIKOJIBI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHUM B IPYrUX HayKaxX M MPUKIATHBIX cepax;

rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TIpaKIaHMHA U peaju3allMd €ero Ipas,
MPEJCTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYp, SBJICHUH,
MPOLEAYp TPakIaHCKOro oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKACHHIO
THUYECKUX MPOOJeM, CBI3aHHBIX C NMPAKTHUECKUM NPUMEHEHHUEM JOCTHKEHUH HayKH, OCO3HAHHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B I€ATEIBHOCTH YUEHOTO;

TPYAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHe B pEIIEHWU MPaKTHUYECKUX 3a]ady MaTeMaTH4eCKOn
HaNpaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTeMaTHYEeCKOro 0Opa30BaHUS Ha NPOTSDKEHUH BCe
XKHU3HU JUIsl yCIIEUTHOW Mpo¢eCCHOHANbHON NEATENbHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM M MMOCTPOEHUEM MHIWBUAYATbHONW TPACKTOPUM OOpa30BaHMS U KU3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTENH;

3CTeTHYEeCKOEe BOCIINTAHHE:

CIOCOOHOCTBIO K HMOLMOHAIBHOMY U 3CTETHMYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3ajJla4, PEUICHUH, pacCcyXIeHUN, YMEHUIO BUIETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

LeHHOCTH HAYYHOI0 NIO3HAHUS:

OpHUEHTAIlMe B JEATENPHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4EJIOBEKa, NPUPOJIbl M OOIIECTBAa, IOHUMaHHEM
MaTeMaTHYeCKOM Haykh Kak cdepbl YelOBEUeCKOW MAeATENIbHOCTH, JTarnoB €€ pa3sBUTHI U
3HAYUMOCTH Ul Pa3BUTHs LIMBHIIM3ALUU, OBJIAJACHUEM S3BIKOM MAaTE€MaTHUKH M MaTEMATHYECKOU



KyJbTYpOH Kak CpeACTBOM TIO3HAHUS MHpa, OBJIAJACHUEM IPOCTEHIIUMH  HaBBIKAMH
HCCIIEI0BATENBCKON eI TEIbHOCTH;

¢usnueckoe BocmuTanue, (popMuUpoBaHHE KYJIbTYPHI 310POBbSI H IMOLHMOHAIHHOTO
Os1aromosty4us:

TOTOBHOCTBIO NMPUMEHSATh MaTeMaTHUECKUE 3HAHHS B MHTEPECaxX CBOETO3JI0POBbs, BEICHHS
3I0pOoBOro 00Opa3a XKu3HH (30POBOE THUTAHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUH WM OTIBIXA,
perynsipHasi pu3nueckass aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedUICEKCHU, NMPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO JKe IpaBa APYroro 4ejJ0BeKa;

IKO0JIOTHYECKOEe BOCIIUTAHHE:

OpHEHTAllMel Ha MPUMEHEHHWE MAaTEeMAaTHYECKMX 3HAHWW Ul pElIeHUs 3a71ad B 00JacTh
COXPaHHOCTH OKPYXarolllel Cpeibl, IUIAHUPOBAHUS IIOCTYIIKOB M OICHKH MX BO3MOXHBIX
MOCJICACTBUI ISl OKPYXKAMOIMICH Cpelibl, OCO3HAHUEM TIJI00AJbHOTO XapaKTepa HJKOJOTHYSCKHUX
po0JIeM U MyTeH uX PelIeHUS;

ajlanTanus K M3MEeHSIOIIMMCSl YCJIOBHSIM COIMAJIBHOI M MPUPOIHO# CPeIbl:TOTOBHOCTHIO

K JICUCTBHSM B YCIIOBHSX HEONPEICIEHHOCTH, IOBBIIMICHUIO YPOBHS CBOCH KOMIIETCHTHOCTH
Yyepe3 MPaKTUYECKYIO JCSATEIbHOCTh, B TOM YHCICYMCHHE YUUTHCS Y APYTHX JIFOJICH,
pUOOPETaTh B COBMECTHOM JESITEIIbHOCTH HOBBIC

3HAHUS, HaBBIKU U KOMIIETEHIIUU U3 OIIbITA APYTUX;

HEOOXOMMOCTBIO B ()OPMHPOBAHWU HOBBIX 3HAHWH, B TOM 4YHcie (HOpMyTupoBaTh WICH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SIBJIECHUSX, B TOM 4YMCJIE PaHEe HE H3BECTHBIX, OCO3HABATh
NepUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAILIHIO
KaK BBI30B, TpeOYyIOIIUMH KOHTPMEp, KOPPEKTUPOBaTh NPUHUMAEMble pELICHUS U JeicTBu,
(hopMyIHpOBATH M OIICHUBATH PUCKHU U TTOCIEACTBHUS, (POPMHPOBATH OIIBIT.

MertanpeameTHble pe3yJbTaThl:

B pesynbTare ocBOeHHS MNpoOrpaMMbl IO MaT€MaTUKE Ha YPOBHE OCHOBHOI'O OOIIEro
obpa3zoBanus y obyuaromerocs ¢ HOJA Oynyr copMupoBaHbl MeTanpeAMETHbIE Pe3yJbTaThl,
XapaKTepU3ylolluecs  OBJIAJICHUEM  YHMBEPCAJIbHBIMU  IIO3HABaTEJIbHBIMH  JIEHCTBUSIMH,
YHHUBEPCAIbHBIMU KOMMYHUKATUBHBIMM JEHCTBUSIMM W  YHHUBEPCAJIBHBIMU  PETYJIATUBHBIMU
JNENCTBUSIMH.

Osgi1aieHHe YHHBEPCAJbHBIMU YUeOHBIMH MI03HABATEIbHBIMH /1€HICTBUSIMU:

YCTaHABIMBAaTh MPUYMHHO-CJIE/ICTBEHHbIE CBSI3M B XOJI€ YCBOEHUS MaTeMaTUYECKOTO
MaTepuaia,

BBISBJISITH 1e(PULUT JAaHHBIX, HEOOXOJUMBIX JJIsl pELICHHs IOCTaBICHHOM 3ajauu;

C IMOMOIIBIO YYUTENS BBIOMpATh CHOCOO pelIeHUs MaTeMaTH4ecKoil 3ajadu (cpaBHUBATh
BO3MO>KHbBIE BAPUAHTHI PEIICHNUS);

NPUMEHSATH U IPeoOPa30BbIBATH 3HAKKU U CUMBOJIBI B XOJI€ PEILICHHs] MaTeMAaTHYECKUX 3a/1a4;

yCTaHaBJIMBAaTh MCKOMOE U JaHHOE NpPH PEIIeHWH MaTeMaTHYeCKOM 3ajaud; MOHUMAaTh U

UHTEPHPETHPOBATh UHPOPMALIUIO Pa3IMYHBIX BUJOB U (GOpM
IIPE/ICTaBIICHMS;

WUTIOCTPUPOBATH peliaeMble 3a7auu rpadudeckuMu cxeMaMu; 3¢ HEeKTUBHO

3alIOMHMHATh U CUCTEMATU3UPOBATH HH(OPMAIIHIO.

MOHMMATh M UCIOJIb30BAaTh MaTeMaTHUYECKHE CPEJICTBA HAMISIIHOCTH (TpaduKu, AMarpaMmmsl,
TaOJIMIIBI, CXEMBI U Ap.) Ui WILTIOCTPAIMK, HHTEPIPETALUH, apTyMEHTAIUH.

OsBiaieHHe YHUBEPCAJIbHBIMH YUeOHBIMH KOMMYHUKATHBHBIMH 1€iiCTBUAMM:

OpPraHU30BBIBaTh Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUMTEIEM U
CBEPCTHHUKAaMH B MpoOIIecce PELIeHUs 3a1ay;

B3aMMOJICIICTBOBATh W HAXOAMTH 0OIIME crocoObl paboThl; paboTaTh B IpyIIE: HAXOIUTh
of11ee peleHue U paspemaTh KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS MO3ULUHN U y4ETa HHTEPECOB;
CIIyIIaTh NapTHEPA; GOPMYIUPOBATH, APTYMEHTUPOBATHU OTCTaUBAaTh CBOE MHEHHUE;

MPOrHO3UPOBATh BO3HUKHOBEHHE KOH(DJIMKTOB MPU HAJUYUM Pa3HBIX TOYEK 3pEHUS] U
paspemiate KOHQJIUKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3UIUI BCEX YUaCTHUKOB;

apryMEeHTHpOBAaTh CBOIO TMO3UIMI0 M KOOPAMHHMPOBATh €€ C MO3ULMUAMH HapTHEPOB B
COTPYZHUYECTBE MPHU BHIPAOOTKE OOIIETO PELICHNs B COBMECTHOM JIEATEIIbHOCTH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTaTh KAUECTBEHHOI'O Pe3ysbTaTa U KOOPJUHUPOBAThH



CBOU JICUCTBUS C IPYTUMU YWiIC€HAMU KOMaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIHI MPOTYKT.

OBj1ajieHHe YHHBEPCAJbLHBIMH Y4e€OHBIMH PeryJsiTUBHBIMU JI€HiCTBUSIMH

CTaBUTH IEJIH, BHIOMPATH U CO3/]aBaTh AJITOPUTMBI JIJIsl PEIICHUST YIeOHBIXMATEMATHUECKUX
npo0em;

MJIAHUPOBATh U OCYHIECTBISATh JACATEIHHOCTD, HAMIPABICHHYIO Ha peIIeHUe3a/1a4y
HCCIIEA0BATEIILCKOTO XapaKTepa.

dbopMynupoBaTh U yAEpKUBATH yueOHyl0  3aJady, COCTaBJISThH INIaH U
IOCJIEIOBATEILHOCTh ACUCTBHUH;

OCYIIECTBIISITH KOHTPOJIb 10 00pa3ily ¥ BHOCUTH HEOOXOAMMBIC KOPPEKTUBHI,

KOHTPOJIUPOBATh poIiecc U pe3yibTaT y4aeOHOMH MaTeMaTH4YECKOM

JIeSITETLHOCTH;

aJICKBAaTHO OLIEHWBAThH MPABUIHHOCTh WU OIMOOYHOCThH BBIMIOJIHEHUS Y4eOHOM 3a1a4un, e€
00BEKTUBHYIO TPYJIHOCTH M COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

CIMYaTh CIIOCO0 ACHCTBHS U €ro Pe3yiabTaT ¢ 33aJaHHBIM TAJTOHOM C IENbI0 OOHAPYKCHHUS
OTKJIOHEHUH U OTJIMYUI OT dTAJOHA.

MPeBUIETh TPYIHOCTU, KOTOPhIE MOTYT BOSHUKHYTh IPU pPelIeHUU y4eOHOH 3a1auu;

MOHUMATh MPUYUHBI, IO KOTOPBIM HE ObUT JOCTUTHYT TPEeOyEeMBIi pe3yJIbTaT AeATEIHLHOCTH,
OTIpeeTsATh MO3UTHUBHBIC U3MEHEHUS U HalpaBleHUs, TpedyrouenanbHeiimen padboTsl;

PEryaupoBaTh Coco0 BBIPAXKEHUS IMOLMI.

[IpenmerHbIe pe3ynbTaThl OCBOSHHS MPOTPAMMBI [0 MAaTEMaTHKE MPEICTABICHBI [0 TOJaM
oOyueHusi B paMKax OTJIENbHBIX YUeOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpay, «'eomerpus», «BEpoSTHOCTh HCTATHCTUKAY.

I[INIAHUPYEMBIE [MTPEJIMETHBIE PE3VYJIBTATBI OCBOEHUS I[TPOI'PAMMBIYUEBHOI'O
KYPCA «MATEMATUKA.

OcBoenne yuebHOro kypca «MaTematuka» B 5—6 Kiaccax OCHOBHOW IIKOJbI JOJKHO
o0ecreunBaTh JOCTHIKEHHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

5 KJIACC

Yuciia ¥ BHIYHCICHUS
OpueHTHpOoBaThCs B MOHATHAX U OIEPUPOBATH Ha 06a30BOM YpOBHE TEPMUHAMMU,CBSI3aHHBIMU
C HaTypaJIbHBIMH YHCIAMHU, OOBIKHOBEHHBIMH U JIECITUYHBIMU JPOOSIMHU.
CpaBHUBaTh U YNOPSI0YMBATH HATypajbHbIE YMCIIA, CPABHUBATh B IPOCTEHILINX ClIydasx
OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE JPOOH.
CoOTHOCHUTDH TOUKY Ha KOOPJMHATHOM (YUCIIOBOI) IPSIMOM C COOTBETCTBYIOIIMM EN YHUCIOM U
n300pakaTh HATypaJIbHbIE YKCIIa TOYKAMU HAa KOOPAUHATHOH (YUMCIOBOM )IPSIMOH.
BoinonuaTe apudmernyeckue AEWCTBUS C HATYpPaJbHBIMH YUCIAMH, C OOBIKHOBEHHBIMHU
IpoOsSMU B MPOCTEHIINX CITydasx.
BolnonHATe  TpOBEpPKY, MNPUKUIKY pe3yjibTara  BBIYMCICHHI.
OxpyrisTh HaTypaibHbIE YHCIA.

Pelenue TeKCTOBBIX 33124

Pemate TekcToBBIE 3324 apU(PMETHUECKUM CIOCOOOM M C MOMOIIBI0 OPraHU30BAHHOTO
KOHEYHOTo Tepedopa BCeX BO3MOXKHBIX BapHaHTOB (MpU HEOOXOAMMOCTH C HampaBisoLIei
TTOMOIIBIO).

Pemarp 3amaum, copepxaliyve 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYMHBI: CKOPOCTh, BpeMs,
paccTosiHUE; 1IeHa, KOJIUYEeCTBO, CTOUMOCTh (P HEOOXOAMMOCTH C UCHOJIb30BAHUEM CIIPABOYHOMN
nHpopmManun).

Hcnonb30BaTh KpaTKye 3alMCH, CXEMbl, TaOJIUIbl, 0003HAYEHHUS TIPU PEIICHUH 33/1a4.

[Tonp30BaTbCss OCHOBHBIMHU €IWHUIIAMH W3MEPEHHUS: LIEHBI, MAcChl, pPacCTOSHUS, BDEMEHH,
CKOpOCTH; BBIpaXKaTh OJIHU €IMHUIIBI BEMYMHBI Yepe3 Apyrue (Ipu HEOOXOIUMOCTH C OMOpOW Ha
CIIPaBOYHYIO HH(POPMAITHIO).

W3Bnekatb uHGpOpMaNMIO, TNPEACTaBICHHYI0O B TalnMie, Ha CTOJOYATOW IHarpamme,
MHTEPIPETUPOBATH NPE/ICTaBICHHBIE JAHHbIE, UCII0Ib30BATh JaHHbIE IIPUPEIICHNH 3a/1a4.



Harasinnasi reomerpust

[Tonb30BaTbCcs TIE€OMETPUYECKMMM IOHATHUSMHU: TOYKa, IpsiMas, OTPE3OK, Jyd, Yrodi,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoaNTE TpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpAa, HUMEIOMMX (OpPMY H3YYEHHBIX
reoOMeTPHUYECKUX (QuUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, TIPH HEOOXOIUMOCTH 110 BU3YaJIbHOW OIOpE, CBS3AHHYIO C
yrJiaMy: BepIIMHA, CTOPOHA; C MHOTOYIOJIbBHUKAMH: YIroj, BEpIIMHA, CTOPOHA, IMAaroHajb; C
OKPY>KHOCTBIO: painyc, AMaMETP, LIEHTP.

N300pakaTb U3yyeHHbIE reoMeTpUdecKre (PUrypsl Ha HEIMHOBAHHOW MKJIEeT4aTO Oymare ¢
IIOMOUIBIO HUPKYJIS U JTMHENKH (T10CJIE COBMECTHOI'O aHAIN3A).

HaxonuTe HAAMHBI OTPE3KOB HEMOCPENCTBEHHBIM H3MEPEHHUEM C IOMOIIBIO JIMHEHKH,
CTPOMUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO pajuyca.

Hcnonb30BaTh CBONCTBA CTOPOH U YIJIOB MPSIMOYIOJbHMKA, KBaJgpaTa JUIsl UX HOCTPOECHHUS,
BBIYHCIICHUS IUIOIAU U IEPUMETPA.

Bbruucnate nepuMeTrp M IIJIOLIAAL KBajaparta, MPsIMOYToJbHHUKA, (PUTYP, COCTABICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM YHCIIe PUTYp, N300pakEHHBIX HA KIETYaToi Oymare.

[Tonb30BaTbcss OCHOBHBIMM METPUYECKMMHU €IMHHUIIAMU W3MEPEHUs JUIMHBI, IUIOLIA/IH;
BBIPAXKaTh OJHU €IMHUILIbI BEIMYUHBI Uepe3 Apyrue (Ipu HeoOX0IMMOCTH COIIOPOIl HA CIIPABOYHYIO
nHpopMaInIO).

PacnioznaBate napasmienenumnen, Ky0, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA,pEOpO IpaHb,
U3MEpEHUs; HAXOIUTh U3MEPEHUs Mapaulesenumnena, Kyoa.

Beraucnare 00béM KyOa, mapajuienenuiena 1o 3aJaHHBIM H3MEpeHHsM (C Omopoi Ha
JITOPUTM y4eOHBIX JIeHCTBUI), [10JIb30BaThCs €AMHUIIAMU U3MEPEHUs 00bEMA.

Pemate HeciiokHbIE 3ajaud Ha HU3MEPEHUE I'E€OMETPUUECKUX BEJIUYMH B IPAKTHUECKUX
cUTyauusx (Ipu He0OXOIUMOCTH C BU3YalIbHOU OIOPOiA).

6 KJIACC

Yucsa v BbIYUCICHUSA

OpueHTHpOBaThCS B MOHATHUAX U ONIEpUPOBATH HAa 0a30BOM YPOBHE TEPMHUHAMM,CBI3aHHBIMU
C Pa3NUYHBIMU BHJAMM YHUCENl U CHOCOOAMHU UX 3aluCH, MEePexXoauTh (€CIU ATO BO3MOYKHO) OT
OJIHOM (pOpMBI 3aITMCH YKCIa K IPYTOH.

CpaBHMBaTh M YNOPSAAOYMBATH I€JIble 4YHMCIA, OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOH,
CPAaBHUBATH YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BeimonuATe  apudmernueckue JEWCTBUS € HAaTypalbHBIMH U LEJNBIMM  YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMHU, MOJIOKUTEIBHBIMU U OTPULIATENIbHBIMHU YHUCTaMH.

BobruncnsaTe 3HaYEHUS] YMCIIOBBIX BBIPAKEHUH, BBIMIOJIHATh MPUKHUAKY U OLIEHKY pe3ysibTara
BBIUMCIICHUH; BBINOJHATE MpPeoOpa3oBaHUS UHUCIOBBIX BBIPQKEHWH HAa OCHOBE CBOMCTB
apuMETUYECKUX JEeHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM MpPSIMOHM C COOTBETCTBYIOUIMM €H YHCIOM H
n300paXkaTh YMCIIa TOYKaMU Ha KOOPJMHATHOW MPSIMON, HAXOAUTh MOJ1YJIb YHCIIA.

COOTHOCUTB TOYKH B IIPSAMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAUHATAMU ITON TOUKH.

OKpyrisTh LieNble YHcia W JAECATHYHBbIE IpoOH (Mo o0pasily), HaXOOUTh NPUOIMKEHUS
YHUCEIL.

YucnoBble 1 OyKBEHHbIE BbIPAKEHHS

OpueHTHpOoBaThCs B MOHATHUIX U ONIEPUPOBATH HA 6a30BOM YPOBHE TEPMUHAMMU,CBI3aHHBIMU
C 3alMChIO0 CTETEHH YHCIa, HAXOAUTh KBAJApaT M KyO YHCIa, BHIYUCIATH 3HAYEHUS MPOCTEHIINX
YHCIIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIICHH.

[Tonp3oBaTbes MpHU3HAKAMHU JETUMOCTH (NP HEOOXOJMMOCTH C ONOPOH Ha alropuTM
MpaBuWJIa), packiaJlbIBaTh HATypajbHbIEC YKHCIIA HA TPOCThIE MHOKUTEIH.

*Tlonb3oBaTbesa MacITabOM™, COCTABIISATh MPOMOPLIUY U OTHOLICHHUS.

Hcnonb3oBaTh OYKBBI A1 0003HAYEHMS YUCEN IPU 3alUCH MaTeMaTHYECKUX BBIPAKEHHIH,
HaXOJUTh 3HAa4eHHs] OYKBEHHBIX BBIPRKEHUN, OCYLIECTBIIAS HEOOXOJUMbIE IOJCTAaHOBKU U
npeoOpa3oBaHus (C OMOPOH HA aNTOPUTM YUEOHBIX JIEHCTBUIA).

HaxoauTs Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PelneHue TeKCTOBBIX 327124



Pemate MHOromaroBble TEKCTOBBIE 3aaud apU(PMETUYECKUM CIIOCOOOM C OMOpOH Ha
BOIIPOCHBIU IIJIaH.

Pemare mpocreimme 3agadd, CBSI3aHHBIE C OTHOILIECHHEM, IPONOPLMOHAIBHOCTBIO
BEJIMYHH, IPOLIEHTAMH; PEIIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOH U MPOLIEHTHI.

Pemarp 3amaun, copepikamiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBL: CKOPOCTh, BpeMs,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTH, HPOH3BOJUTEIBHOCTh, BpeMs, 00bEMa pPabOTHI,
UCTIONb3Ys apu(mMeTndecKkrue NeicTBUs, OLIEHKY, IPUKUAKY;10JIb30BaThCs €IMHUIIAMU H3MEPEHUs
COOTBETCTBYIOIIUX BEJIIMYUH.

CocTtaBisaTh OYKBEHHBIE BBIPKEHUS 110 YCIIOBHIO 33/1a4M [10CJIE COBMECTHOTOAHAIN3A.

W3Bnekars uHpOpMAIHIO, IPEICTABICHHYIO B TaOiHIaX, Ha JMHEHHOM,

CcTONOuYaTO WM KPYroBOW JuarpamMmax, HWHTEPIPETUPOBATh MPEJICTABICHHbIC JIaHHBIC,
WCIIOJIb30BAaTh JIAHHBIE [PU PELICHUH 3aa4.
[TpencraBisiTh HHPOPMAIIHIO C ITOMOIIBIO TAOJIHUII, THHEHHOW U CTOJI0YATON JTUarpamm.

Harnsanas reomerpus

[TpuBoauTe mpuMepbl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIOMMUX (OpMY H3YUEHHBIX
TE€OMETPHUECKUX IUIOCKMX M TPOCTPAHCTBEHHBIX (UTYp, MPHUMEPHl PAaBHBIX M CHMMETPUYHBIX
dburyp.

N300paxaTh ¢ IOMOLIbIO LUPKYJIS, TMHEUKH, TPAHCIOPTHUPA HA HETMHOBAHHON U KJIETYATOM
Oymare u3yueHHbIE INIOCKHE FreoMeTpudecKkrue (GUrypbl 1 KOHPUrypauuu,CHMMETPUYHbIE (PUTYPBI.

HmeTh mpeicTaBiIeHne O TEOMETPUYECKHX TOHSATHIX: PAaBEHCTBO (HUTYp, CHMMETPHS, OCh
CUMMETPUH, LICHTP CUMMETPHH.

Haxoaute BeNMYMHBI YIVIOB U3MEPEHHEM C IIOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
33JJaHHOM BEJINYMHBI, I10JIb30BAThCS MPU PELICHUM 3a7ad I'paJyCHOM MEPOH YIJIOB; PACIIO3HABATH
Ha 4epTekax OCTPBIN, IPSAMOM, pa3BEPHYTHIN U TYIIOU YIJIBL.

BbluncnsaTe AMMHY JIOMAaHOM, NEPUMETP MHOTOYTOJIbHHKA, II0JIb30BAThCA €IMHULIAMU
M3MEPEHMS JJIMHBI, BBIPAXKaTh OJIHU €IMHULIBI U3MEPEHUs JUIMHBI Yepe3 IpyTrue.

Haxonuts, Bcronb3ysl 4epTEXHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXAY JABYMs TOYKaMH, OT
TOYKH JI0 NPSIMOiA, JUINHY ITyTH Ha KBaJpaTHOM CETKE.

Bbruucnate miomans  GuUryp, COCTaBIEHHBIX U3 MPSMOYTOJbHUKOB, HCIIOJIb30BaTh
pazbueHne Ha TMPSAMOYIOJbHUKH, HAa paBHbIE (UIYphl, JOCTPAaWBAHHUE JO MNPAMOYTOJIbHHKA;
[10JIb30BAaTbC OCHOBHBIMU €IMHUILIAMY U3MEPEHHUs IUIOLIAAN; BBIPAYKATh OJHU €IUHULIBI U3MEPEHUS
TJIOIAIU Yepes Apyrue (Ipu HEOOXOUMOCTH COMTOPOH Ha CIIPABOUYHYIO MH(OPMAIIUIO).

Pacrnio3HaBaTh Ha MOAENSAX U HM300paKEHUSX MUPAMUAY, KOHYC, LMWIMHJIP, UCIOJIb30BAThH
TEPMHUHOJIOTHIO: BEPILIKHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N306paxarh Ha KJeTyaTol Oymare npsiMOYroJbHBIN NapauieIenune.

Bbruucnate 00bEM NMpsAMOYToJbHOIO MapajuleNienumnesna, Kyda, moiab30BaTbCsi OCHOBHBIMU
eIMHUILIaMU U3MepeHMs] 00bEMa; BhIpakaTh OJHU €AMHMIIBI M3MEpEeHUs o0bEMa uepe3 Apyrue (c
OIIOPOii Ha CIIPaBOYHYIO HH(POPMALHUIO).

Pemate HecnokHblE 33aud Ha HAXO0XKJIEHUE T'€OMETPUUYECKHUX BEIMYMH B MPAKTHUECKUX
cUTyaluusx (Ipu He0OXOIUMOCTH C BU3YalIbHOU OIOPOiA).

OEAEPAJIBHAS PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA

«AJITEBPA». 7-9 KJIACCHI

esn u3yyenusi yueOHOro Kypca

Anrebpa sBISIETCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa 00ECIeYHMBAaeT M3yueHUE
IPYTUX TACIUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TAaK U TYMAaHUTAPHOTO IIUKJIOB, €€ OCBOECHUE HEOOX0IMMO
JUIS TIPOJOJDKEHUs 00pa3oBaHHS W B TOBCEJAHEBHOM KU3HU. PazButue y oOydarounuxcs Hay4HBIX
MIPEACTABICHHI 0 MIPOUCXOKACHUH
U CYIIHOCTH anreOpandecKkux aOCTpaKIHid, croco0e OTpakKeHHs] MAaTeMAaTUYECKOW HAyKOW SBICHUU U
MPOIIECCOB B MPHUPOJIC U OOIIECTBE, PO MATEMATHUYECKOTO MOJEIMPOBAHUS B HAYYHOM IMO3HAHUHU U B
MPAKTUKE CIOCOOCTBYeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PEHUS W  KA4eCTB  MBIIUICHUS,
HEOOXOMMBIX JIJIS a/IalTallii B COBPEMEHHOM Iu(poBoM o01mecTBe. M3ydeHue anredpbl eCTeCTBEHHBIM
o0pa3om o0ecrieurBaeT pa3BUTHE YMEHUs HAOIIOAaTh, CPABHUBATH, HAXOIUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHUS M BBIBO/IBI,
dbopmynupoBath yTBepkAcHHS. OcBoeHHE Kypca anreOpsl 00€CleYyuBaeT pPa3BUTHE JIOTUYECKOTO



MBILUIEHUS] O0YYaIOLIUXCs: OHU MCIIOJIB3YIOT I€AYKTUBHBIE U UHIYKTUBHBIE pacCyKAECHUA, 0000IIEeHUE U
KOHKpETHU3aIio, abcTparupoBanue u anajgoruio. Odydenue anredpe npeanonaraeT 3HauuTeNIbHbIA 00bEM
CaMOCTOSITEJIbHON  JIeATENbHOCTH  OOy4aroIMXCs, IO3TOMY CaMOCTOSITEIbHOE pELICHHE 3ajad
€CTECTBEHHBIM 00pa30M SIBJISIETCS peain3anneil 1esTeNbHOCTHOTO IPUHITUIIA O0yYEeHHUS.

B crpykType mnporpammsl yuyeOHOro kypca «AnreOpa» OCHOBHOM ILIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJEP)KATENbHO-METOANYECKHEe JUHMU: «Uuciaa W BBIYUCICHUS»; «AJredpandeckue
BBID@KEHUS»; «YpaBHEHUs U HepaBeHCTBa»; «DyHkuum». Kaxngas u3 3THUX cojaepKaTelbHO-
METOAMYECKUX JMHUN Pa3BUBAETCS HA MPOTSDKEHUH TPEX JIET U3YYCHHs Kypca, €CTeCTBEHHBIM 00pa3oM
HeperuieTasicb 1 B3aUMOJCHCTBYS C APYTUMH €ro JIMHUAMH. B Xoze u3ydeHus Kypca 00ydarolumcs
IIPUXOAUTCS JIOTUYECKH PacCy’KIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3U ¢ 3TUM
11€J1ec000pa3HO BKJIIOYUTh B IPOTPaMMy HEKOTOpPbIE OCHOBBI JIOTMKH, IPOHU3BIBAIOIME BCE OCHOBHBIE
paszesipl MaTeMaTU4ecKoro oOpa3oBaHUSI U CIIOCOOCTBYIOIIME OBJIQJCHUIO OOYYarOLUIMMHUCS OCHOB
YHHUBEPCAJIBHOI'O MAaTEMAaTHYECKOT0 s3bIka. TakuM 00pa3oM, MOXKHO YTBEP’KAATh, YTO COAEPIKATEILHON U
CTPYKTYPHOI 0COOEHHOCTBIO Kypca «AJreOpay sBIISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHMM «Yucia M BBIYUCICHMS» CIY)KUT OCHOBOM Ui JalbHEHIEro M3y4eHHs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIMXCS JIOTHYECKOTO MBIIIICHUS, (HOPMUPOBAHHIO
YMEHHUS I0JIb30BaThCsl AITOPUTMAMH, a TAaKKe MPUOOPETECHHUIO MPAKTUYECKHX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YMCIIE B OCHOBHOM ILIKOJIE CBSI3aHO C pallMOHAJIbHBIMU U
UppalMOHAIbHBIMU YUCIIaMH, (JOPMHUPOBAHUEM MPEACTABICHUI O NEHCTBUTENLHOM 4MCie. 3aBepllieHue
OCBOCHHUS YHUCJIOBOM JTMHUU OTHECEHO K CTaplIeMy 3BeHY 00I1ero oopa3oBaHusl.

Copnepxanue AByX alreOpandyeckux JUHUHA — «AJredpanyeckue BBIPAXKECHUS» U «YpaBHEHUS U
HEPAaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHHMIO Yy OOydYalOIIMXCS MaTeMaTU4YecKoro  arnmapara,
HE00XO0AUMOTO Ul pellIeHus 3a7a4 MaTeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHbIX
3aja4. B OCHOBHOH IIKOjie y4yeOHbI MaTepual TPYHNIUPYETCS BOKPYT PAlMOHAJIbHBIX BBIPAKEHUI.
Anrebpa NeMOHCTPUPYET 3HAUE€HHE MAaTEMaTHKHU KaK s3bIKa JUIS IOCTPOCHUS MaTeMaTUYeCKUX MOJEJCH,
ONMCAHMs TIPOLIECCOB M SIBJICHUW peasbHOr0 Mupa. B 3amaum oOydyeHus anreOpe BXOIAT TaKkKe
JanbpHellee pa3BUTHE AJTOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YaCTHOCTH, UL OCBOEHHS
Kypca uWH(GOPMATHKH, ¥ OBJQJICHWE HABBIKAMU JEAYKTHUBHBIX paccyxaeHuii. IIpeoOpasoBanue
CHUMBOJIBHBIX (DOpM BHOCHT CBOHM crenuduyeckuil BKIaJ B pa3BUTHE BOOOpa)KeHMsI, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Copnepxanne (QyHKUMOHANbHO-TpaUUecKOl JMHUM HAIEeJeHO Ha MOJy4YeHHE LIKOJbHUKAMU
3HaHUU O (QYHKIUSAX KaK BaKHEWIIEH MaTeMaTHyecKO MOJenu NIl OMMCAHUS U MCCIEA0BaHUS Pa3HO-
00pa3HbIX MPOLIECCOB M SBIEHHWH B MpHpoje M obuiectBe. M3yueHune 3Toro marepuana cnocoOCTBYeT
pa3BUTHIO y OOY4YaIOIIMXCS YMEHHUS MHCIIONb30BaTh pAa3IMYHbIE BBIPA3UTEIbHBIE CPEICTBA s3bIKa
MaTeMaTUKd — CJIOBECHbIE, CHMBOJIMYECKHME, TIpaduyeckue, BHOCUT BKIaaA B (OpPMHUpPOBaHUE
MIPEICTaBICHUI O pOJIM MAaTEMATUKH B Pa3BUTHU LUBUIN3ALUU U KYJIbTYPBHI.

MecTo y4yeOHOro Kypca B y4eOHOM IJIaHe

CornacHo yyeOHOMY IiaHy B 7-9 kjaccax u3y4aercss yueOHbIM Kypc «Anredpa», KOTOPBIH
BKJTIOYAET CJIEIYIONIME OCHOBHBIE Pa3leNbl cofepxaHus: «Hucia W BBIYHCICHHS», «ANredpanmdeckue
BBIpQXEHUS», «Y PaBHEHUS U HEPABEHCTBA», «DyHKIUN».

VYueOHBINM TUIaH Ha W3ydeHHe anreOpbl B 7-9 Kjaccax OTBOJIWT HE MEHee 3 y4eOHBIX YacoB B
HE/IEI0 B TEUYEHHE KaXIO0ro rojga oOydeHus, BCEro 3a TpH roga odyueHus — He MeHee 306 yueOHBIX
9acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJII'EBPA» (IIO TOJAM OBYYEHN )

7 KJIACC

Yuciaa 1 BLIYUCIEHUS

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO OT OJHOM (OPMBI 3amucH IpoOeit K ApyToi.
[lonsTHE paNMOHATBFHOTO YHCIIA, 3aMUCh, CPABHEHHUE, YIOPSAIOYMBAHUE PAIMOHATIBHBIX YHCEIL.
ApudmeTndeckue IEHCTBHUS ¢ pallMOHATBLHBIMU YHcIaMu. PemieHue 3a1ad U3 peaqbHON MPaKTUKH
Ha 9acTH, Ha IPOOH.

CreneHb C HaTypaJbHbIM MoKa3aTeJIeM: onpeJieieHue, npeoOpa3oBaHue



BBIP)KEHUI HAa OCHOBE ONpPE/EICHHUS, 3aUCh OOJIBIINX YHCE.
[TporeHTsI, 3aMMCch MPOLIEHTOB B BUAE ApoOu U ApoOu B BUJE MPOLEHTOB. TpHOCHOBHBIE
3a/1a4¥ Ha IPOLEHTHI, PELICHHUE 3a]a4 U3 PEAIbHOM MPAKTUKH.

IIpumeHeHune IIPU3HAKOB JIEITMMOCTH, pasioKeHue Ha  MHOXHUTEIU
HaTypaJIbHbIX YUCEI.

Peanbuble 3aBUCUMOCTH, B TOM 4YUCIIe npsimMas u obpaTHast
IIPONOPLUOHAIBHOCTH.

AulredpanyecKkue BbIpasKeHUs1

[lepemeHHbIE, YUCIOBOE 3HAYCHHE BBIPAKECHHUS C IEepeMEHHOH. JomycTUMBbIC 3HAYCHUS
nepeMeHHbIX. [IpeacraBieHue 3aBUCHMOCTH MEXIYy BeTMYMHAMU B BUIE (OpMyIbl. BeraucieHus
o popmyIam.

[IpeoOpa3zoBanrie OYKBEHHBIX BBIPXKECHHM, TOXKIECTBEHHO paBHBIC BBIPAXKEHUS, MIpaBUiIa
npeoOpa3oBaHKsl CyMM M TPOU3BEACHHH, MPaBHa PACKPBITHS CKOOOK M TMPHUBEICHUS MOJTO0HBIX
cJlaracMabIX.

CBOICTBA CTETICHU C HATYPAJIbHBIM ITOKA3aTEIEM.



OIIHO‘-IJIGHBI 1 MHorouseHnl. CTeneHb MHOIOYJIEHA. CJIO)KGHI/IG, BBIYUTAHUC, YMHOXCHUC
MHOTouJieHOB. DOpMysbl COKpAlIEHHOIO YMHOXKEHHUS: KBaJapaT CYMMbI W KBaJapaT pa3HOCTH.
®opmyiia pa3HOCTH KBaApaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus

VYpaBHeHue, KOpEHb  YpaBHEHHU, npaBwia  [peoOpa3oBaHUS YpaBHEHUS,
PAaBHOCUIILHOCTb YPaBHEHHM.

JluHeitHoe ypaBHEHHME C OJHOM NEPEMEHHOM, YMCIIO KOPHEH JMHEWHOrO YypaBHEHHS,
pelieHrne JuHEHHBbIX ypaBHeHUM. CocTaBi€HHE YpaBHEHMIl IO YCIOBMIO 3adauu. Pemienue
TEKCTOBBIX 3a/1a4 C [IOMOUIbIO YPABHEHUM.

*Jluneiinoe ypaBHEHHE C JBYMs IepeMEHHBIME M ero rpaduk 2. CucTeMa JBYX THHEHHBIX
yYpaBHEHMII C JBYMsl IMepeMEHHbIMU. PeleHue cucreM YypaBHEHHI CIOCOOOM IMOJCTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 3a]au ¢ IIOMOILBIO CUCTEM YPaBHEHUH.

DOYyHKIUH

Koopannara Touku Ha npsmoi. Uuciossle npomexyTku. PaccrosHue MexayaByMs TOUKaMU
KOOPJMHATHOM MPSIMOM.

[IpssmoyronpHast cuctema koopaumHar, ocu OX m Oy. AlOcumcca W opAMHATa TOYKH Ha
KOOpAUHATHOW TIockocTH. Ilpumepsl rpaduxoB, 3amaHHbiX Qopmynamu. YUtenwe rpadukoB
pealbHBIX 3aBUCUMOCTEM.

[Tonsarue dynkuuu. ['padux Gynkuun. CroiictBa QyHkiwmii. Jluneiinas ¢yHkiys, e€ rpapuk.
I'paduk ¢pynkuun y = kX + b. *['padudeckoe peiieHue JIMHEHHBIX YPaBHEHHH M CUCTEM JTMHEHHBIX
ypaBHEHUI *.

8 KJIACC

Yucia v BbIYUCTCHUA

KBagparueiii koperb u3 uucna. *[lonstue 00 wuppauroHambHOM uucie. Jlecaruunbie
MpUOIIKEHNUS UPPAlMOHANBHBIX uncen*. CBoHCTBAa apudMeTHYeCKHUX KBAJPATHBIX KOpHEH M UX
MPUMEHCHHE K TPEOOpa30BAaHUIO YHUCIIOBBIX BBIPAKEHUH W BBIYMCICHUSAM. *J[eHCTBUTEIILHBIC
gucna*.

Cremnens ¢ LIEIBIM IIOKa3aTeneM U €€ CBOMCTBA. CTaH,Z[apTHaH 3alliCh Yuciia.

AuredpanyecKkne BbIPaKeHUS
KBanpatublii  TpéXuieH; pas3lokKeHHE KBaJpaTHOTO TPEXWIEHa Ha  MHOXKHUTEIH.
Anrebpanueckast JpoOb. OCHOBHOE CBOWCTBO anredpandeckoil apoOwu.
CnoxxeHue, BBIYMTAHWE, YMHOXEHHUE, JelieHHe anredpandeckux npobeil. PanmonanbHbIe
BBIpQXEHUS U UX IpeoOpa3oBaHUeE.

YpaBHeHHUS U HEPABEHCTBA

KBanparHoe ypaBHeHue, (opmyna KOopHeH KBaapaTHoro ypaBHeHHs. *Teopema Buera™.
Pemenne ypaBHeHHH, CBOASIIMXCS K JWHEHHBIM M KBagpaTHbIM. llpocteifmme apoOHO-
palKoOHAIbHBIE YPABHEHUS.

*T'paduueckas MHTEpHpeTAllUsl YpPaBHEHUN C JIByMS MEPEMEHHBIMU U CHUCTEM IHUHEHHBIX
ypaBHEHUM ¢ IByMsI TepeMeHHbIMU™. [IpuMepsl pemieHus cuctem

2 3,[[CCB " gajice * * 0003HAYCHBI TCMbI, U3YYCHHUC KOTOPBIX MMPOBOJAUTCA B O3HAKOMUTCIIbHOM IIJIaHC.
IlemarorcaMocTOsATEILHO OnpeacisacT 00beM HN3y4aceMOIro MaTrc€puajia.



HEJIMHEUHBIX YPAaBHEHUH C IBYMsl IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 33a7a4 anreOpandeckuM CriocoOOM.

UucnoBsle HepaBeHCTBA M MX cBoWcTBa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHUIIBHOCTH HEpaBEeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CUCTEMBI JIMHEHHBIX
HEPABEHCTB C OJIHOW IIEPEMEHHOM.

DOyHKIUHA
[Tonsitue ¢pynkuuu. O6MacTb ONpeaeseHIs] 1 MHOXKECTBO 3HAYCHUN (YHKIUH.

CriocoOb1 3aanust pyHKIHIHA.

I'padux ¢ynkuuu. Urenue cBorcTB GyHkuuu no e€ rpaduky. Ilpumepsirpadukos ¢pyHKuui,
OTpPaXKAIOIINX PEeaTbHBIC IPOLECCHI.

Oynkuuy, OITMCHIBAIOLIHE npsMyl0 U 00paTHYyIO HPOTIOPIIMOHATIBHBIC

3aBHCHMOCTH, nX rpaduku. Oyakiuuy = X2y = x5,y = \/2 y :Ex*Fpaq)quCKoe

peleHre ypaBHeHUI M CUCTEM ypaBHEHUN *.

9 KJIACC

Yuciia 1 BBIYMCIICHUSA

PanyonaneHble 4ncna, *uppalnvoHalbHbIe YMCIA, KOHEYHbIE U OECKOHEUHbIE JIECSTUYHbIC
IpoOu. MHOXKECTBO ICHCTBUTEIBHBIX YHCEIT; ICHCTBUTEIbHBIC YHCIIa KaKOSCKOHEUHBIC ECSITUYHBIE
napoOu. B3auMMHO 01HO3HAYHOE COOTBETCTBHE MEXIY MHOXXECTBOM JCHCTBUTENBHBIX YHCEN M
KOOPIHMHATHOM IIPSIMOM.

CpaBHeHUE JAEHCTBUTENBHBIX YHUCEN, apU(pMEeTHYEeCKHe IeHCTBUA C NEHCTBUTENBbHBIMU
qyciaMu™.

Pa3zmMepbl 00bEKTOB OKPYXKAIOIIEro MUpPa, JVIMTEILHOCTh MPOLIECCOB B OKPY’KAIOLIEM MUpE.

[TpubnuxEHHOE 3HAYEHHWE BENUYMHBI, TOYHOCTh MpuOIMKeHus. OKpyriaeHue 4vucedn.
[Ipukuaka 1 OLieHKa Pe3yJIbTATOB BEIYMCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneliHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASAIIMXCS K JuHEHHbIM. KBajapaTHoe

ypaBHeHUe. PenieHue ypaBHEHUMH, CBOAAIIMXCA K KBaJPAaTHBIM.
buxBaapatHoe ypaBHeHue. *Ilpumepnl perieHusi ypaBHEHHM TpeTbeil M 4eTBEPTON CTeneHen
pas3noKeHueM Ha MHOKUTEITN ™.

Pemenne  apoOHO-panMOHANbBHBIX  ypaBHEHHH.  Pemienue

TEKCTOBBIX 3a/1a4 alredpanyeckKuM METOJOM.

VYpaBHeHHe ¢ JByMs MepeMEHHbIMH M ero rpaduk. PemieHue cucteM ABYX JMHEHHBIX
YpPaBHEHUN C JABYyMs IIepeMEHHBIMU. PellleHne cucrteM IBYX YpaBHEHUW, OJHO M3 KOTOPBIX
JUHEWHoe, a JApyroe — BTOpoM creneHu. I'paduueckas MHTepHpeTanus CUCTEMbl YpaBHEHUH C
JBYMS IEPEMEHHBIMH.

Pemienue TEKCTOBBIX 3a7ad  anreOpandeckuM  CIOCOOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBeHCTB C OAHOW mnepeMeHHOW. KBangpaTHble HepaBeHCTBa. ['paduueckas WHTEpHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMMU.



DOyHKIUHA

KBagparnunas ¢ynkmus, e€ rpaduk u cBoiictBa. Ilapabona, kooparHATHIBEPITUHBI TTApaOOIIHI,
0Chb CHMMETPHUU 1apaloJIbL.

['paduxu byHKUIM: y = kX, y = kx + b, y= X4

y = \/Z y=k X CBOJCTBA.

Yucii0Bble MOCIEA0BATEIBLHOCTH M NIPOIPECCHHU

[TonsiTE 4YMCIOBOM NOCIEAOBATENBHOCTH. 3aJaHUE IIOCIENOBATEIBHOCTH PEKYPPEHTHOU
bopmyoit u popMymoii N-ro YseHa.

Apudmerndeckas u reomerpudeckas nporpeccud. @opmyinsl N-ro wieHa apupMeTudecKoit
U TEOMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

*MN300paxkeHne 4wWieHOB apU(PMETUYECKOM M TeoMETpUYECKOM IMpOrpeccHil TOYKaMu Ha
KOOpJAMHATHOM IUIOCKOCTH. JIMHEMHBIN 1 3KCIIOHEHIIUANIbHBIN pocT. Cl10KHbIE TPOLIEHTHI™.

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUS ®EJEPAJILHON
PABOYEN ITPOTPAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOro Kypca «Asredpa» Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHus JOJKHO
o0ecreunBaTh JOCTIKEHHE CIETYIONNX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB:

7 KJIACC

Yuciia ¥ BHIYHCICHUSA

BeinonHsATe, coyeras yCTHble M NHCbMEHHbIE NpPUEMBI, apudmMeTHueckue NercTBUs ¢
palOHaIbHBIMU YU CIIAMHU.

HaxonuTh 3Ha4yeHUs 4YHCIOBBIX BBIPAXKEHUH; MNPUMEHATh pPa3sHOOOpa3HblE CHOCOOBI U
NpUEMBl  BBIUMCIEHMSI 3HAYEHUM JPOOHBIX BBIPAKEHUN, COJIEPXKALIUX OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOH.

[lepexoauth OT OAHOW (OPMBI 3alHMCH YUCEN K JAPYrou (MpeoOpa3oBBIBATH JACCATHUHYIO

JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUUHYIO, B YaCTHOCTH B OECKOHEUHYIO JAECATUYHYIO JIpoOb). CpaBHMBATh U YHOPSAAOYUBATH
paloHaIbHbIE YNCIIA.

OkpyrisTh yuca.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYHUCICHUW, OLEHKY 3HAYEHUN YHMCIIOBBIX
BBIPaKCHUM.

BoinonHATh JEHCTBHSL €O CTENEHSIMU C HaTypalbHBIMU TOKa3aTeslssMHU (C OMOpoi Ha
CIPaBOYHYIO MHPOPMALIUIO).

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCE.

Pemate mnpocreilimne NpakTUKO-OPUEHTUPOBAHHBIE 3a/a4d, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYUH, NIPONOPLUUOHAIBHOCTBIO BEJIMUMH, IIPOLEHTAMU; UHTEPIIPETUPOBATH PE3YJILTAThI PEILICHNUS
3aJa4 ¢ yu€TOM OIpaHUYEHUH, CBA3aHHBIX COCBOMCTBAMM paccMaTpUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs



OpueHTHpOBAaThCS B TOHATUSAX M ONEpPUPOBaTh Ha 0a30BOM YpOBHE aireOpandeckoit
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxoaute 3HaueHust OyKBEHHBIX BBIPAXKCHUH MPH 33/1aHHBIX 3HAYCHHUSX TEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHus LEJIOr0 BBIPRKEHUS B MHOTOWIEH NPHUBEIEHUEM MOIOOHBIX
CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINONHATP YMHOXXEHHE OJHOWICHA Ha MHOIOWICH M MHOIOYICHa Ha MHOIOYJICH,
OpUMEHATh (OpMyIBI KBajpaTa CyMMbl W KBajpaTa pa3sHOCTH (C OMOpPOH Ha CHpPaBOYHYIO
nHpopMaIuIo).

OcylecTBISATh pa3I0KEHUE MHOIOYWIEHOB HA MHOMKUTEJINM C IIOMOIIbIO BBIHECEHHUS 32
CKOOKHM OOIIEro MHOXKHUTENsS, TPYNIHUPOBKM CJlaraeéMbIX, IPUMEHEHHs (DOpMyNl COKpaIEHHOIO
YMHOKEHUS (C OTIOpOii Ha CIIPaBOYHYIO HH(OPMAITHIO).

[TpuMmensTH NpeoOpazoBaHKsi MHOTOWIEHOB JUIsl PEIIEHUS PAa3IMYHbIX 3a7ja4 U3MaTEeMaTUKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON NPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEH € HATYpajdbHBIMHU IOKa3aTeIsIMM JJIs IpeoOpa3oBaHus
BBIpXEHUH (C OMOPOi Ha CIIPABOYHYIO HH(DOPMAIIHIO).

YpaBHeHus] M HEPABEHCTBA

Pemarb nuHelHBIE ypaBHEHHUs C OJHOM INEPEMEHHOW, IPUMEHSAs IpaBuiIa IEepexona OT
HCXOJHOTO YPAaBHEHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, SABIsSETCS JINUNCIO KOPHEM YPAaBHEHUSI.

Nmets npeacraBieHne o rpauyeckux METoJax IpU pelIeHUH JTUHEHHBIX YpaBHEHUN U UX
CUCTEM.

[TonOupars mpuMepsl nap 4uce, ABISAIIIUXCS PELICHUEM JIMHEHHOIO YpaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEWHOro YypaBHEHHMS C JIByMs
MIEPEMEHHBIMH; MTOJIB3YSICHh IPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemars cucrempl OByX JIMHEWHBIX YPAaBHEHUH C JIByMS IIEPEMEHHBIMHM, B TOM YHCIE
rpaduyecku (¢ onopoi Ha alrOPUTM Y4E€OHBIX JI€HCTBUIA).

CocrtaBiaTh (IOCIE€ COBMECTHOIO aHajM3a) U pellaTh JIMHEHHOE ypaBHEHHE WM CUCTEMY
JMHENHBIX YpaBHEHUH MO YCIOBUIO 3aJauyM, MHTEPIPETUPOBATb B COOTBETCTBHUM C KOHTEKCTOM
3aJ1a4M [TOJIyYE€HHBIN pe3yJIbTar.

Koopaunartel u rpagpuku. @®yHKIUH

N300paxkaTb Ha  KOOPJMHATHOW TPSAMOM  TOYKH, COOTBETCTBYIOIME  3a/laHHBIM
KOOpJAMHATaM, JIy4d, OTpPE3KH, HWHTEpBaJbl; 3alMUChIBaTh YHUCJIOBbIE IPOMEXYTKHM Ha
anreOpandeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM IO 33JaHHBIM KOOpJIHWHATaM; CTPOMTH
rpaduku auHeHbIX GyHKIuiA. CTpouts rpaduk GpyHkun y = kX + b.

OnuceiBaTh € MOMOIIBIO (QYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXAY BEIWYMHAMH (I10
AITOPUTMY Y4YEeOHBIX AECHUCTBUIl): CKOPOCTb, BPEMS, PAaCCTOSHUE; I€HA, KOJIMYECTBO, CTOMMOCTb;
MIPOU3BOIUTENIBHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTh 3HaueHue GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crnocod MpeCTaBICHHUS U aHanu3a MHPOpPMALMU; U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH.



8 KJIACC

Yucaa ¥ BLIYHCTICHUS

Hcnonb30BaTh HadallbHBIE MPEJCTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHMCEN IS
CpaBHEHUsS, OKpPYIJICHMS] W BBIUUCICHUN; W300pa)kaTh JACHCTBUTEIbHBIE 4YHCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOHA.

[TpumeHsTh MOHSATHE apU(PMETHUYECKOTO KBAIPATHOTO KOPHS; HAXOJAUTh KBAaPaTHBIC KOPHH,
WCIIONB3YSl TIPH HEOOXOIUMOCTH KaJbKYJIATOP; BBIMOJHATh TMPOCTEHINE MpeoOpa3oBaHUs
BBIPXKECHU, COJEPKAIUX KBAJAPATHBIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcrnonp30BaTh 3amucy OOJBIIMX M MalbIX YHCEN C IOMOINBIO JCCATHYHBIX Ipo0er u
crernenei uuciaa 10.

Anredpanyeckne BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHH C IIeTbIM II0Ka3aTesleM, BBIIOJIHATH IpeoOpa3oBaHuUs
BBIPQXXEHUI, COJEpKAIMX CTENEHU C LEeJbIM IOKa3areleM (C HCIOJb30BaHHUEM CIIPaBOYHOM
uHpOpMaLIUN).

BEHINOTHATE HECTIOKHBIE TOXAECTBEHHBIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE IPaBUJI ICUCTBUN HaJ MHOTOWIEHAMH U alreOpanyecKuMu ApOoOsMHU.

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘lJ'IeH Ha MHOXUTCIIN.
HpI/IMeHHTb Hp606pa3OBaHI/IH BBIpa)KCHI/Iﬁ AJI1 PpCHICHUA pa3JIMYHbIX 3a/la4 U3 MATCMATHKU,
CMCKHBIX MTPECIAMETOB, U3 peanLHoﬁ IMPAKTHUKH.

YpaBHeHus] M HEPABEHCTBA

Pemiate nnHeiHbIe, KBaJlpaTHbIE ypaBHEHUS (C UCIIOJIb30BaHUEM CIPAaBOYHON MH(OpMAIMN)
U palMOHAaJbHbIE YpPAaBHEHUS, CBOJAIMECS K HHUM, CHUCTEMBl [BYX YPAaBHEHUH C JABYMs
IIEPEMEHHBIMH.

IIpoBoauTE IpOCTEHIINE UCCIIEIOBAHUS YPABHEHUN M CUCTEM YPaBHEHHH, B TOM YHCIE C
IPUMEHEHHEM rpaUyecKuX NpeicTaBieHUl (yCTaHABIUBAaTh, UMEET JIM ypaBHEHHE MJIM cHCTeMa
YpaBHEHUM pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIP.) C OIOPOIl HAa aJrOpPUTM YUEOHBIX NEHCTBUI.

[Tepexoauth OT ciOBeCHOM (OPMYIUPOBKU 3ahaud K e€ anreOpandeckod MOJENH C
ITIOMOIIIBIO COCTABJIEHUSI YPABHEHHUs WIIM CUCTEMBI YPAaBHEHHUU, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4y IOIy4EHHBIN pe3ysbTar.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIS CPABHEHMS, OLICHKH; pelIaTh JMHEHHBIC
HEpaBEHCTBA C OJHOM MepeMeHHOM M UX CHUCTeMbl; JaBaThb TIpaUUEeCKyl HUIIOCTPAILHIO
MHOECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUH

OnepupoBarb Ha 0a30BOM ypoBHE (YHKIMOHAIbHbIE MOHATHUS M S3bIK (TEPMUHBI,
CHUMBOJIMUYECKHE O0003HAu€HUs); ONpeNeNsaTh 3HaueHWe (YHKUUU [0 3HAYCHHIO apryMEeHTa;
OTpeAeNATh CBOMCTBa (pyHKIIMHU 1O €€ TpaduKy.

CtpouTh TpaduKu dIeMeHTapHbIX GyHKIHH Buaa,y = X%,y =x3y =+/x ,y=

k; onmceiBaTh cBOVicTBa YMCIOBOM (pyHKIMHU 1O e€ rpaduKy (IpU HEOOXOAUMOCTH C
X

HaIPaBJISIONICH TOMOIIIBIO).



9 KJIACC

Yucya 1 BBIYUCIEHUSA

CpaBHUBATH U yIOPSAA0YMBATh PALIUOHAIBHBIE M UPPALMOHAJIBHBIE YUCIIA.

BeinonuaTe apudmMeTrueckue IEHCTBUS ¢ pallMOHAIbHBIMU YHCIIAMH, COYETasl YCTHbIE U
IIACbMEHHBIE NIPUEMBI, BBIITOJIHATH BBIYUCIICHHS C UPPALMOHAIBHBIMY YHCIIAMHU.

HaxonuTh 3HaueHus CTENEHEH C LENbIMU IOKAa3aTeJIIMU M KOPHEH; BBIYMCIIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisiTh JEHCTBUTENBHBIE YHCIA, BBINOJIHATH IPUKUIKY pPE3yJbTaTa BbIYUCICHUM,
OLICHKY YHCJIOBBIX BBIPAKECHUU.

YpaBHeHusI U HEPaBEeHCTBA

Pemars yinHelHbIE U KBaJipaTHbIE YPABHEHUS, YPABHEHUs, CBOASIINECS K HUM, IPOCTEHIINE
JIPpOOHO-pallOHAJIbHBIE YPABHEHUS.

Pemare npocteilline cUCTEMbl ABYX JMHEHHBIX YPAaBHEHHU C JABYMs II€PEMEHHBIMM U
CUCTEMBI JIBYX YPAaBHEHM, B KOTOPBIX OJHO YPAaBHEHHME HE SIBJISETCS JMHEMHBIM (110 BU3yalbHOU
orope).

Pemats mnpocTeiiline TEKCTOBbIE 3alaydl aJreOpanvyeckuMm CrocoOoM ¢ HOMOUIbIO
COCTaBJICHUS YPaBHEHMS WM CUCTEMBI IBYX YPaBHEHUH C JBYMs IIEPEMEHHBIMH.

IIpoBoauTh mpOCTENIINE UCCIEAOBAaHUS YPABHEHWM M CHCTEM YPAaBHEHUM, B TOM YHUCIE C
IPUMEHEHHEM TrpauuecKuX NpeAcTaBiIeHUN (yCTaHABIUBAaTh, UMEET JIM ypaBHEHHE WUJIM CUCTEMa
YpaBHEHU pEllIeHUs], €CJIU UMEET, TO CKOJIbKO, U TIp.).

Pemate nuHeWHblE HEpaBeHCTBA, KBaJpaTHblE HEPABEHCTBA; H300paXkaTb pELICHHUE
HEPABEHCTB HA YMCJIOBOW MPSAMOM, 3alMCBIBATH PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Pemarb cucreMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAIOLINE KBAAPATHOE
HEpaBEHCTBO; M300pa)kaTh pEIIEHHE CHUCTEMbl HEPAaBEHCTB HAa YMUCIOBOM NPSIMOM, 3alUCHIBAaTh
pELIeHNE C IOMOILBIO CHMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IPU PEIICHUN PA3IMYHBIX 3a1ad.

DOyHKIUUHA

Pacrio3naBathb GyHKIMM ~ W3YY4EHHBIX  BUAOB.  [loKka3piBaTh  CXEMAaTHYECKH
pacnojokeHne Ha KOOPAMHATHOW TIOCKOCTH rpadukoB GpyHkuumi Buaa: y = kX, y = kx

2 3 — B 3aBHCHUMOCTH OT 3HaUueHHUU
+b ,y=ax + bx +c, y = x°, y = VX Yy =k

K03 (HULIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKLIMH.

Crpouth M u300paxkaTb CXeMaTHMYECKH TIpadUKU KBAaJPAaTUUHBIX (QYHKLUH, OMHUCHIBATH
CBOMCTBA KBaIpaTUUHbIX (QYHKIUH 0 UX rpapuKam.

PacrniozHaBaTh KBagpaTHUHYIO0 (QYHKIHIO MO (hopMysie, MPUBOIUTH IPUMEPBI KBaIPATUUHBIX
GyHKIUHI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUU.

YucaoBbie MOCIEI0BATEIBLHOCTH H IPOrPeCcCUH

PacnioznaBath apupMeTHUECKyl0 M I'€OMETPUUYECKYIO NMPOTPecCHr NMpHU pa3HbIX crocobax
3aJlaHusl.

BbIMONHATE BBIYUCICHHUS € HCIOJIb30BaHUEM (opMyn N-TO uieHa apupMETHYECKOH |
reOMETPUYECKON MPOrPECCHil, CyMMBI TIEPBBIX N WICHOB (C OMOPOi Ha CIIPABOYHYIO HH(POPMAITHIO).



Pemrats 3ada4yy, CBA3AaHHBIC C YHCJIIOBBIMHU ITOCJIICAOBATCIBHOCTAMU, B TOM YMCIIC 3aJa4YU H3
peanbHOM XU3HU (C UCTIOIB30BaHUEM KAJIBKYJIATOPA, TU(PPOBBIX TEXHOIOTHH).

OENEPAJIBHAS PABOYAS TPOI'PAMMA YUYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KJIACCBI
esm u3yvenusi yueOHOro Kypca

O6mue uenu uszydeHus: yueOHoro kypca «l'eomerpus» mnpexacrasiensl B [IOOII OOO. Ounu
3aKJIIOYAIOTCA, MPEXJE BCEro B TOM, YTO HA ypOKax IeOMETPUU OOYYaIOLIUICS YYUTCS MPOBOAMTH
JIOKa3aTEJIbHBIE  PACCY)KIEHUS, CTPOUTh JIOTMUYECKME YMO3AKIIOUEHHS, JOKa3blBaThb HCTHUHHBIE
YTBEPXKIECHUSI U CTPOUTh KOHTPHPUMEPBI K JIOKHBIM, IMPOBOJMUTH PACCYXKACHHUS «OT IMPOTUBHOIO»,
OTJIIMYaTh CBOMCTBAa OT MPH3HAKOB, (HOpMYIHpPOBAaTH OOpaTHBIC YTBEpXKICHHs. B 00ydueHUM YMEHHIO
paccyxJ1aTb COCTOMT Ba)KHOE BOCIHTATENIPHOE 3HAYEHHWE H3YyYEHUsS TE€OMETPHUHM, IPUCYILEE HMEHHO
OTE€YECTBEHHON MaTEMaTHUECKOH IIKOJIE.

Bropoil nenpr0 M3ydeHHs] TEOMETPHUM SIBISETCA HCIIOJIb30BaHWE €€ KaK HMHCTPYMEHTa IIpU
pELIEHNN KaK MaTeMaTHYECKHX, TaK U IMPAaKTUYECKUX 3a]a4, BCTPEUAIOIINXCS B PEAIbHON KU3HU. DTOMY
COOTBETCTBYET BTOpAsi, BBIUUCIUTEIbHAS JIMHUS B U3YYEHUU T€OMETPUU B LIKOJE. JlJis 3TOro y4uresnto
pEeKOMEHyeTCsl MOoAOUpaTh 3aJauyd MPAKTHUUECKOTO XapakTepa Il pacCMaTpUBAEMBIX TEM, YUHTb
oOydarolmuxcsi CTPOUTh MaTeMAaTUYECKWe MOJENU pEallbHbIX JKU3HEHHBIX CHTYallMii, MHpPOBOJIUTH
BBIUMCJICHUS U OLIEHUBATh a/IEKBAaTHOCTH MOJIYYEHHOIO pe3ynbrara. KpaiiHe BakHO NOIYEPKUBATH CBA3U
TE€OMETPUHU C APYTUMU MPeIMETaMU, MOTUBHPOBATh UCIOJIB30BATh OMPEIEICHUS T€OMETPUIECKIX (PUTYD
U TOHATUH, JAEMOHCTPUPOBATH MPUMEHEHHUE IOJYUYEHHBIX YMEHUH B (U3MKE M TEXHUKE. DTH CBS3U
HaumbOojee SApPKO BHUAHBI B TeMax «Bektopb», «TpuUroHOMEeTpUYEeCKHUE COOTHOIICHUS», «Metox
koopauHaT» u «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMY MiaHy B 7-9 kiaccax uzydaercs yd4eOHbIH Kypc «I'eomerpusi», KOTOpBIii
BKJIIOYAET CIICAYIOIINE OCHOBHBIE pasfelibl conepkaHus: «l'eomerpuyeckue (GUTYpbl U MX CBOWCTBaY,
«3MepeHre TreoMeTpHYEeCKUX BEIMYMH», a Takke «J{ekapToBbl KOOpAWHATHI Ha IUIOCKOCTHY,
«BexTops», «/IBrmxenus miockoctu» u «lIpeobpazoBanust mogoous».

VY4eOHbIN IUIaH mpegycMaTpuBaeT U3y4eHrue reoMeTprH Ha 0a30BOM YPOBHE, UCXO/s U3 HE MEHee
68 yueOHbIX YacoB B yueOHOM TroJly, BCEro 3a TpH roja o0yueHus: — He MeHee 204 yacos.

COAEPXAHUE YYEBHOI'O KYPCA «I'EOMETPUA» (110 TOAAMOBYYEHMA)

7 KJIACC

HauanpHbeie monsaTus reomerpuu. Touka, mpsmas, OTPe3OK, Jyd. YTroia. Buael yrios.
Beprukanbable n cMexHbIe yribl. buccekrpuca yria. Jlomanas,

MHOTOyrojpHUK. [lapamienbHOCTh U EpHEeHAUKYISIPHOCTD MPSMBIX.
*CummeTpuuable  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPUM™,
[Ipumepsl cuMMETpHUH B OKPYXKAIOIIEM MUPE.

*OCHOBHBIE TOCTPOSHUS C TIOMOIIBIO LIUPKYJISI U JIMHEHKU™.

Tpeyronsuuk. BpicoTa, Meanmana, OHCceKTpHca, HMX CBOWCTBa. PaBHOOeApeHHBIN u
PaBHOCTOPOHHUI TPEYroJIbHUKN. HepaBeHCTBO TpeyrojapHUKa.

CpoiicTBa W TpU3HAKW pPaBHOOEAPEHHOrO TpeyroibHUKA. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ NMPU3HAKKU NapauielabHbIX NpsiMbIX. CyMMa YIJIOB TPEYrOJbHUKA.

BHerniHue yrisl TpeyrojabHHKA.

[TpsamoyronbHbIi  TpeyrosibHUK. CBOMCTBO MeMaHbl MPSMOYTOJIBHOTO TPEYrojbHHKA,
MpOBEAEHHOW K  THUIOTeHy3e. [Ipu3HaKuM paBeHCTBA  MPSIMOYTONBHBIX  TPEYTOJEHUKOB.
[IpsiMoyTonbHBIN TpeyroybHUK ¢ yriom B 30°.

HepaBencTBa B reomeTpun: *HepaBeHCTBO TPEYTOJIbHUKA™, HEPABEHCTBO O JUIMHE JOMaHOMH,
TeopeMa o 0oJbleM yrie 1 6oibleil cropoHe TpeyroiabHuKa. [leprneHauKynsap 1 HakJIOHHas!.

*T'eomeTprueckoe MecTo Todek.® buccekTpuca yria U cepeAUHHBIH NEPIEeHIUKYIApP K
OTpE3Ky KaK FeOMETPUIECKHE MECTa TOUEK.



OKpY>XKHOCTb M KpPYT, XOpJla U JUAMETP, UX CBOMCTBA. B3auMHOE pacroioKeHuEeOKPYKHOCTH
u npsmoi. KacarenbHas u cexyas K okpykHocTd. OKpyXHOCTb, BIUCaHHas B yroi. BnucanHas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. IlapamienorpamMM, €ro mnpu3Haku W CBOWCTBA. YacTHbBIE ciydau
napajuieorpaMMoB  (IpsIMOYTOJIBHUK, pOMO, KBajapar), WX MPU3HAKK W CBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpsmoyronpHas Tpanenus.

*Meron yBoeHUS MenuaHbl. LleHTpanbHas cuMMeTpusl.

Teopema @ayeca W TeopemMa O TPONOPUUOHAIBHBIX OTpe3kax. CpenHue JIHHUU
TpEeyroibHHKA U Tpanenun. L[eHTp Macc TpeyroipHUKa.

[TogoGue TpeyrosbHUKOB, Koddunment mogodus. [Ipu3Haku momoOusi TpeyroJbHUKOB*.
[TpumeneHne mog00usI P PEIICHUN TPAKTHYECKUX 3a7ad.

CpolicTBa Twiomaneil reomerpudeckux ¢uryp. @opmyssl i TUIOMAAH TPEYrOJbHUKA,
napajuienorpaMmma, pom6a u tpanenuu. OTHOIIEHUE IO MOJOOHBIX QUTYP.

Brrurcnenue miomajei TpeyroJsHUKOB U MHOTOYTOJIBHHKOB Ha KIIETYaTol Oymare.

Teopema [Tudaropa. [Tpumenenue Teopemsl [Tudaropa npu penieHnN NPakKTUISCKUX 3a/1a4.

CuHyc, KOCHHYC, TaHTE€HC OCTPOTO YIjla HPSIMOYTOJIBHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCcTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30°, 45° u 60°.

3 3I[eCL n gajce * * 0003HAYEHBI TEMbI, U3YYCHHUC KOTOPBIX ITPOBOJUTCA B
03HAKOMUTEILHOM I1aHe. IlegarorcaMmocTosTeIbHO OMnpeacisIcT 00BeM HN3y4yacMoro
MartcpHraia.



BrnucanHble M LEHTpaJbHBIC YIJIbI, YIOJ MEXAY KacaTeIbHOM U XOpPAOWU. YTVl MEXIY
XOpAAMH M CEKyIIMMH. BrimcaHHble M ONMCaHHBIC YETBIPEXYTONIBHUKU. B3anMHOE pacnonoxeHue
IBYX oKpyxHOcTel. Kacanue okpyxxHocteil. O01mue KacaTenbHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurenc yrioB ot 0° 7o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
dopmynbl TPUBEICHUSL.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Perienue
NPaKTUYECKHX 337124 C UCIIOIb30BAHUEM TEOPEMbI KOCHHYCOB ¥ TEOPEMbI CHHYCOB.

*TIpeobpazoBanue nopodus. Ilogobre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 NPOU3BENCHUMU OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUM OTPE3KOB CEKYILMX,
TEeopeMa O KBaJ[paTe KacaTeIbHOU™.

BekTop, mimHa (MOAaynb) BEKTOpA, COHANpPABIEHHBIE BEKTOPBI, IPOTHUBOIOIOKHO
HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, DPABEHCTBO BEKTOPOB, OIEPALMHA HAJ
BEKTOpaMH. Pa3iiokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BeKTOpaMm. KoopauHaTel BEKTOpA.
CkaysipHO€E TPOU3BENECHUEBEKTOPOB, IPUMEHEHUE JIJIsl HAXO0XKIEHUS IJIUH U YTJIOB.

JlekapToBBl KOOpAMHATHl Ha TIUIOCKOCTH. *YpaBHEHHs NPSIMON* ¥ OKPYKHOCTH B
KOOpJUHATAax, IEPEeCEUCHNE OKPYKHOCTEHN U NPSAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[mMHa OKpy:XHOCTH. ['pagycHas u paauaHHas mepa yria,
BBIYHCIICHHE JUIMH 1yT OKpYyXHocTel. [1nomane kpyra, ceKTopa, cermMmeHTa.

* JIBM>KeHUS TUIOCKOCTH U BHYTPEHHHUE CUMMETPHH GUTYp (3JIEMEHTapHBIEC TPEICTABICHUS).
[TapannensHusblil nepenoc. [lopopot™.

[IJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUS ®EIEPAJILHON PABOYEI
[TPOT'PAMMBI KYPCA «'EOMETPUS» (ITOT'OJAM OBYYEHN )

OcBoenune yqe6H0ro Kypca ((FCOMeTpI/IH» Ha YPOBHC OCHOBHOI'O O6IHCFO 06p830BaHI/I$I
JOJIDKHO obecneunBaTh AOCTHIKCHUC CIICAYIOIIHUX IMPEAMCTHBIX O6pa30BaTeHLHLIX PE3YJIIbTATOB:

7 KJIACC

PacriozHaBaTh M3y4eHHbIE TE€OMETPUYECKHE (QUIYpbl, ONpPEeNsITh HUX B3aUMHOE
pacrioyio’keHue, n300pakaTb reoMeTpudeckrue (UTyphl; BHIMOIHATE YEPTEXKH M0 YCIOBHIO 3aJIauH.
N3mepsaTe nUHEHHBIE M YIJIOBBIE BEIWYUHBL. Pemars 3amaun Ha BBIYMCIICHHME JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Henatb rpyOyro OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH HPEIMETOB B pealbHOM JKU3HHU,
pa3MepoB NMPHUPOJHBIX 00bEKTOB. PaznuyuaTh pazMepbl 3TUX 00BEKTOB MOMOPSAIKY BETUYHHBI.

CTpOI/ITB YCPTECIKU K TCOMCTPUYCCKUM 3alav4aM (C HCIIOJIb30BaHHUEM CMBICIIOBOM



OTIOPBI: HABOJIAIINE BOIIPOCHI H/HITU aJrOpUTMa y4eOHBIX NEHCTBUI).

[Tosp30BaThCA MPU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh IPU3HAKHU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PELLICHUH 3ajay.

[IpoBoauTh JOKa3aTENbCTBA HECIOXHBIX TI'EOMETpUUYECKUX TeopeM. [lonb3oBaTbCst

IIPU3HAKAMU PAaBEHCTBA IPSAMOYTOJBHBIX TPEYTOJIBHHUKOB,

CBOMCTBOM MEIMaHbI, MPOBEIEHHON K TMIIOTEHY3€ IMPSMOYIOJIbHOTO TPEYTrOJbHHUKA, B PELICHUU
reoMeTPUUYECKHX 337124 (C UCTIO0Ib30BaHUEM 3PUTEIIbHON HATJISIIHOCTH M/ MIIMBEPOAIbHON OIOPHI).

OnpenensaTh NapayieIbHOCTh TMPSMBIX C MOMOINBIO YIJIOB, KOTOphIE 00pa3zyer ¢ HUMHU
cexymas. Onpenenars NapamuleIbHOCTh NPSAMBIX C MOMOIIBI0 PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM IPsIMOM.

Pemiate 3a1aum Ha KaeT4aToi Oymare.

[TpoBOIUTH BBIUMCIEHUS W HAXOIUTh 4YHMCIOBble U OyKBEHHbIE 3HAa4Y€HUs YIJIOB B
reOMETPUUYECKUX 33Ja4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOTOYIOJIbHUKOB,
CBOWCTB YIJIOB, 0Opa30BaHHBIX IIPU MEPECEUEHUH JBYX MapajuleibHbIX NPAMBIX cekylued. Pemars
IIPaKTUYECKHE 3a/1a4l HA HAXOXJACHHUE YTIJIOB.

NmeTh mpeacTaBiieHUE O MOHITHE TEOMETPUYECKOTO MECTA TOYEK.

DopMynHpPOBATH OINPEAECICHUSI OKPYKHOCTH M Kpyra, XOpIbl U JUaMETpa OKPYXKHOCTH,
MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOWMCTBA IIPU PELICHHUH 33a]1a4.

OpueHTHpOBaThCS B TMOHATHSIX: OMHCAHHAS OKOJIO TPEYrOJIbHUKA OKPYXKHOCTh, IIEHTP
OMMCaHHON OKpykHOCTH. OmnepupoBaTh Ha 0a30BOM ypoBHE (akTaMU O TOM, YTO OHCCEKTPHUCHI
YIJI0B TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEIMHHbIE NMEPIEHIUKYISPbI K
CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJHOM TOYKE.

OpueHTupoBaThCsi B TMOHATHUAX W ONEPUPOBATH Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPY’KHOCTH, TE€OpeMa O MEPIEHAUKYIIPHOCTH KacaTeIbHOM M paauyca, MPOBEAEHHOTO K TOYKE
KacaHMs.

NmeTs mpeacTaBiieHHE O MPOCTEUIINX T€OMETPUUYECKUX HEPABEHCTBAX, MX MPAKTUUYECKOM
CMBICIIC.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U JIMHEUKH.

8 KJIACC

PacriosHaBaTh OCHOBHBIE BHJBI UYETBIPEXYTOJIBHUKOB, UX OJJIEMEHTBHI, IIOJb30BATbCSA HX
CBOMCTBAaMH IIpU PEIICHUH F€OMETPUUYECKUX 3a/1a4.

OpueHTHPOBaThCS B TIOHATUHU — TOUKHU NIEPECEUEHMS] MEJIMaH TPEyroibHHKA (LIEHTpa Macc) B
pelIeHuu 3a1ay.

Bianers nonsiTHeM cpeaHeN JIMHMM TPEYTrOJIbHUKA W Tpaleluy, NPUMEHSATh UX CBOMCTBA
IIPU PELIEHUN MPOCTEHIINX reoMeTpuueckux 3anad. Mmers npencrasinenue o reopeme daieca u
TEOpeMe O MPOMOPIHUOHAIBHBIX OTPE3Kax, MPUMEHATh MX JUIsl PELIeHUs MPaKTUYECKUX 3aaad (c
OTIOPOI Ha 3pUTENBHYIO HAIISTHOCTB).

HpI/IMeHHTB IMPU3HAKN l'IOI[O6I/I$I TPEYIrOJIbHUKOB B PCHICHUHU HCECIOKHBIX



reOMETPUUECKUX 3ajau.

[Tonp3oBatbes Teopemoii [udaropa s peneHus rTeOMETPUIECKUX U MPAKTUUECKHUX 3a/1a4.

Brnanete MOHATHAMM CHHYyCa, KOCMHYCa M TaHI€HCAa OCTPOro YIjia HPsIMOYIOJBHOIO
TpeyroibHuka. Ilonb30BaTbcs 3TUMM MOHATUSAMHU JUISL PELIEHUS IPAKTUYECKUX 3anad (Ipu
HE0OXOIMMOCTH C OMOPOI Ha aJrOPUTM IPABUIIA).

Boerancnsate (pa3nuuHbIME CrIoco0aMu) (C OMOpOoi Ha CIIPABOYHYIO WH(OPMAIIHIO) TUIOIIATH
TPEYroJbHUKA U IIOMAAN MHOTOYTONBHBIX (QUTYD (MONB3YSICh, IJie HEOOXOAMMO, KabKYISITOPOM).
[IpuMeHsTh ONy4YEHHbIE YMEHUS B IPAKTUUECKUX 3a7auax.

Brnagete NOHATHSAMUM BIMCAaHHOIO M LEHTPAJIbHOTO YIJIA, MCHOJb30BaThb TEOPEMBI O
BIIMCAHHBIX YIJax, yrjlax MeX1y XOpAaMHU (CEKYLIMMH) U yIile MEXy KacaTeJbHOW U XOpAOH IpHu
pelIeHNU IPOCTEUIINX T€OMETPUYECKUX 3a1a4.

Branete MOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, NPUMEHSATH CBOMCTBA OINKUCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUU IIPOCTEUIINX 3aa4.

[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE MOAEIIH IS
3aJa4 peasibHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHHUS C IPUMEHEHUEM M000Us U
TPUTOHOMETPHH (IIOJIB3YACH, TJIe HEOOXOIMMO, KaJIbKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (QYHKLHUU OCTPBIX YIJIOB, HAXOIUTh C UX IOMOIIbIO Pa3IUUHbIE
AJIEMEHTHl MPSAMOYIOJIBHOIO TPEYTrOJIbHUKA («PEUICHHE MPSAMOYIOJbHBIX TPEYTrOJIbHUKOBY).
HaxoauTs (¢ HOMOLIBIO KaIbKYJIATOPA) JUIMHBI U YIJIbI U1 HETAOIUYHbIX 3HAYECHUH.

[Tons3oBatbess opMynaMy NPUBEIECHHUS U OCHOBHBIM TPUIOHOMETPUYECKHM TOXKJIECTBOM
JUI. HAXOXAEHUS COOTHOLICHMH MEXAY TPUTOHOMETPUYECKUMHU BEJIUYMHAMHM (C ONOpOM Ha
CTIPaBOYHYIO MHPOPMAILIUIO).

Hcnonb30BaTh TEOPEMbI CUHYCOB U KOCHHYCOB JUISl HAXOXJIEHUS PA3JIMUHBIX 3JIEMEHTOB
TPEYrojbHUKa («pELIEHUE TPEYroJbHUKOB»), IPUMEHATh HUX NPU PELIEHUH POCTEHIINX
reOMETPHUECKUX 3a]1ay.

Brnaners monstusMu npeoOpa3oBaHMs 1000Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonb3oBarecsi CBOWCTBAMM 1MO00MS MPOU3BOJIBHBIX (UTYp, YMETh BBIUUCIATH UIMHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (uryp (1o aaroputMmy y4deOHbIX aeWicTBuid). IIpuMeHsTh cBoiicTBa
1o/100us B MPAaKTUYECKUX 3ajjauyaxX. Y METbIIPUBOAUTE MPUMEPHI MOTO0OHBIX (DUTYpP B OKpY’KaIOIIEM
MHUDE.

[Tonp3oBaTbess TeopeMaMu (1O BHU3YyalbHOH ONOpe) O MPOU3BEICHMM OTPE3KOB XOpPJ, O
IIPOU3BENECHNN OTPE3KOB CEKYILNX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpamMM, IOHUMAaTh HUX T€OMETPHUYECKUH M (U3HYECKHH CMBICH,
INPUMEHATh MX B PEUICHUH TEeOMETpUYECKUX M (u3nyeckux 3agad. [IpuMeHsTh cKalsipHOe
IIPOU3BE/ICHNE BEKTOPOB AJIs1 HAX0XKI€HUS JAJIUH U YTJIOB.

[Tonb30BaThcs METOJOM KOOpPAMHAT HAa IIJIOCKOCTH, MPUMEHSTh €ro B pelIeHUun
TFEOMETPUUYECKUX U MPAKTUYECKUX 3a]a4.

Bnagetrs moHSTHAMH MMpaBUJIBHOTO MHOI'OYT'OJIbHUKA, TJIMHBI OKPYXKHOCTH,



JUTMHBI YT OKPY>XHOCTH M paJIlaHHON MEPHI yIiia, yMETh BBIYUCIATH IJIOMIAb KPYTal €ro 4acrei
(c omopoii Ha crpaBo4yHyl0 HHGopMarnuio). [IpuMeHsAThs MONMYyYCeHHBIE YMEHHS B TPAKTUYECKUX
3agaydax.

Haxomute ocu (MM LEHTPHI) CUMMETPUH (UTYp, NPUMEHSTH ABIKEHHS IUIOCKOCTH B
MPOCTEUIIIHNX CITyJasX.

[IpuMeHSTh MONyYeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MATEMaTHUYECKHUE MOJEIH JUIS
3aJa4 pealbHOM YKU3HH U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHS C TIPUMEHEHUEM MOI00Us U
TPUTOHOMETPUUYECKHX (PYHKIHUH (TIOJIB3YSCh, T/I€ HEOOXO0IUMO, KAIBKYIATOPOM).

OEJIEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» /-9 KITACCbI

esn u3yvenusi yueOHOro Kypca

B coBpemenHoM mH(poBOM MHpE BEpPOATHOCTH M CTATHCTUKAa NPUOOPETAloT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOUKU 3PEHHS MPAKTUUECKUX MPUIIOKEHUH, TaK U UX poiu B oOpa3zoBaHuu. Kaxapiid
YeJIOBEK IMOCTOSTHHO IPUHUMAET PEUICHUS HAa OCHOBE UMEIOIINXCS Y HETO JaHHBIX. A I 000CHOBAaHHOTO
NPUHATHUST PEIICHUS B YCIOBUSAX HENOCTaTKa WM HM30bITKa WH(GOpMalUd HEOOXOJMMO B TOM YHUCIIE
XOpomio c(hOpMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHYECKOE MBIIIICHHE. VIMEHHO MOATOMY OCTpO
BCTala HEoO0XoauMOCTh c(hOpMUPOBAaTh y o0Oydamuxcsi, B ToM uyucie oOyuatomuxcs c¢ 3IIP,
(YHKIMOHATBHYIO TPaMOTHOCTh, BKIIOYAIONIYI0O B ce0s B KaueCTBE HEOTHEMIJIEMOW COCTAaBIISIOMICH
yYMEHHE BOCIPUHUMATh U KPUTUYECKU AHATU3UPOBATHh MH(POPMAIUIO, MPEICTABICHHYIO B Pa3IUYHbBIX
¢dopmax, TOHUMATh BEPOATHOCTHBIA XapakTep MHOTHX pEaJbHBIX TPOLECCOB M 3aBHCHMOCTEH,
MIPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIE PacdEThl. 3HAKOMCTBO C OCHOBHBIMU MPUHIUIAMH cOOpa,
aHaJIM3a W MPEJCTABICHUS AAHHBIX M3 Pa3IMYHBIX cdep KU3HM OOIIecTBAa M TOCYIapCTBa MPHOOMIAET
oOyuaronuxcst K 00IeCTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKA» OCHOBHOM IIKOJIBI
BBIJICJICHBl  CIIEYIOLME  CoJAepxkaTenbHO-MeToaudeckue nauHuu: «llpencraBneHue JaHHBIX U
onucaTeNbHass CTaTHCTHKA»; «BeposTHOCTB»; «DJIeMeHTh KOMOWHATOpUKH», «BBeneHwe B TEOpHIO
rpadoBy.

Copnepxanue nunHuu «lIpeacraBneHue AaHHBIX M ONUCATENbHAs CTATHUCTHKA» CIYXUT OCHOBOM
s (opMHpOBaHUS HABBIKOB pabOTHl ¢ MHQOpMAIME: OT YTEeHUS U HHTEpHpeTaluu HHPOpMaIH,
Ipe/icTaBIeHHOM B TabauIlax, Ha [uarpammax u rpagukax a0 coopa, mpeJCTaBlIeHUs U aHAJIN3a JaHHBIX C
UCMOJIb30BAHUEM CTATUCTHUECKUX XapaKTepUCTUK CpPEIHUX MU pacceuBaHus. PalGoTas ¢ JaHHBIMH,
oOyuatomuecs: ¢ HOJIA ywarcst cuMThIBaTh U MHTEPIPETUPOBATD JAHHBIE, BBIIBUTaTh, apTyMEHTUPOBAThH
U KPUTHUKOBATh MPOCTEHIIINE TUTIOTE3bI, PA3MBIILIATh HaJ (pakTOpamu, BHI3BIBAIOIIMMHA U3MEHUHUBOCTD, U
OLICHMBATh UX BIIMSHUE HA pacCMaTPUBAEMbl€ BETMYMHBI U IPOLIECCHI.

MecTto y4eOHOro Kypca B y4e0HOM ILJIaHE

B 7-9 knaccax usyuaercs Kypc «BeposSTHOCTb M CTaTHCTHKa», B KOTOPBIA BXOAST pa3/elibl:
«IIpencraBneHue JaHHBIX U ONMHUCATEIbHAsI CTATUCTUKA»; «BeposTHOCTEY»; «neMeHThl KOMOMHATOPUKIY;
«BBenenue B Teopuio rpadoBy.

Ha wusydyeHue maHHOro kypca OTBOIMT 1 y4eOHBI 4yac B HEAENI0 B TE€UEHUE KaXJOro roja
oOyuenus, Bcero 102 yueOHbIX yaca.

COJIEP)KAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTUKA (ITOTOJAM
OBYUEHUS)

7 KJIACC

[IpencraBieHue naHHBIX B BUJE TAOIUL], JUarpaMm, rpaukoB. 3anoqHeHue Tabiul, YTeHne
U TIOCTPOEHUE Auarpamm (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHHe rpadukoB peanbHBIX
nporeccoB. M3Bieuenne MHPOPMALMU U3 AUArpaMM U TaOJIHI, UCHOJIb30BAHUE M MHTEPIpPETAIHs
JTAHHBIX.

OnwucarenbHasi CTaTUCTHKA: cpelHee apuMeTHdeckoe, MeIuaHa, pa3Max, HauOojibliee U
HauMeHblIee 3HauYeHUs1 Habopa YMCIOBBIX AaHHBIX. [IprMepsl ciyyaiiHOW N3MEHYUBOCTH.

*CiyyaiiHbIi SKCIIepUMeEHT (OMBIT) U ciy4aiiHoe coObiTue. BepostHocTs nyactota. Poib
MaJIOBEPOSITHBIX M IPAKTUYECKH IOCTOBEPHBIX COOBITHHM B mpupoae U B obmecrse. MoHeTa u



UrpajbHas KOCTh B TEOPHH BEPOATHOCTE**,

*I'pad, BepumHa, pedpo. CreneHb BepmuHbl. Yucno pédep U cyMMapHasi CTENICHb BEPIIHH.
[Ipencrasnenue o cBsa3noctH rpada. Llenu u nuxiel. [Tytu B rpadax. O6xox rpada (3inepoB MyTh).
[Ipencrasnenue 06 opueHTHPOBaHHOM Tpade. Permennesanay ¢ momonipio rpadoB*.

4 3nech u nanee * * 0603HAYEHDBI TEMBI, U3y4EHHE KOTOPHIX IPOBOIUTCS B 03HAKOMHUTEILHOM IIIAHE.
[TemarorcamMoCTOSTENBHO ONpeensieT 00beM H3y4aeMoro MaTepHaa.



8 KJIACC

[IpencraBienue naHHBIX B BUE TaOJHII, AUAarpamMm, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepanud HaJg MHOXECTBAMH:
o0benuHEHUe, TIepecedeHue, gomnoinHeHwe. CpoiicTBa  omepauuil  Hajg — MHOXKECTBaMM:
MEPEMECTUTENIBHOE,  COYETaTeNIbHOe,  paclpeieiuTe]IbHOe,  BKIOYeHHsA.  lcmonb3oBaHue
rpaMuecKoro MpeACTaBICHUs MHOMKECTB JJIsl ONHCAHMs pPeaJIbHbIX IPOLECCOB M SABICHUH, MpHU
peleHnH 3aja4.

*MN3mepenue paccemBaHMs JAaHHBIX. Jlucmepcust M CTaHAAPTHOE OTKIOHEHHE YMCIOBBIX
HabopoB. JlnarpamMma paccenBaHus™.

DneMeHTapHbIe COOBITHS Cay4aifHOro onbiTa. CiyyaiiHbie coObITHs. BeposTHOCTH COOBITHIA.
OmnbITEl ¢ PaBHOBO3MOKHBIMU 3JI€MEHTapHbIMU cOObITUsAMU. CiydaiiHblii BbIOOp. CBA3b MEXIY
MaJIOBEPOSITHBIMU U TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITUSIMH B TPUPO/IE, OOIIECTBE U HAYKE.

*lepeBo. CBoOMCTBa 1€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYLIECTBOBAaHME BHCSYEH BEpIINHBL,
CBSI3b MEXX/y YHCIIOM BEPIIUH U yrciaoM p&oep. [IpaBmiio ymHokeHus. Pemenue 3a1a4 ¢ moMOIIBIO
rpados.

[TpoTuBononoxHeie coobiTus. narpamma Ditiepa. OObeAMHEHHE U IIEPECEUEHUE COOBITUH.
HecoBmecTHble coObiTus. DopMylia CI0KEHUS BEpOSTHOCTEH. YClI0BHAs BeposATHOCTh. [IpaBuio
ymHOXeHusi. HezaBucumbie coOwitus. [IpencraBieHue skcnepuMeHTa B BHAE AepeBa. Pemienue
3aJjady Ha HAaXOX/JIEHUE BEPOSATHOCTEH C MOMOIIBIO JiepeBa CIy4alHOro 3KCIEPUMEHTa, Auarpamm
Diinepa™.

9 KJIACC

[IpencraBieHue NaHHbBIX B BUIE TaOIUL, AUarpamm, rpaduKoB, UHTEPIPETAUIAAHHbIX.

UYrenue u nocrpoeHue Tadiull, 1uarpaMM, rpaukoB 110 peaibHbIM AaHHbIM. I lepecTanoBKU U

¢dakropuan. CoueTaHust ¥ 4UCIO coyeTaHui. *TpeyroabHUK
[Tackans™®. Pemenue 3a1au ¢ MCOIb30BAHUEM KOMOMHATOPHUKHU.

*T'eomerpuueckast BeposiTHOCTh. CilydallHbIM BBIOOpP TOYKHM M3 (PUTyphl Ha IIOCKOCTH, U3
OTpe3Ka U U3 AYTU OKPYKHOCTH™.

Ucneitanue. Yenex u Heynada. Cepust ucnbITaHU 10 nepBoro ycnexa. Cepust UCTIBITAaHUM
bepuynnu. BepostTHocTH coOBITHI B cepun UcTibITaHui bepHysnu.

CrnyualiHas BelMYMHA W paclpeleleHHe BepoATHOCTeH. Maremarnyeckoe OXHUIAHUE U
mucnepcus. [Ipumepbl MaTeMAaTHYECKOTO OXKMJIAHUS KAaK TEOPETHYECKOIO CPEIHEr0 3HAYCHMS
BEJIMYMHBI. MaTemMaTU4eCKOe OKHMJIAHHE W JHUCIEPCHs CIIy4ailHOM BEJIMYMHBI «YHMCIIO YCIIEXOB B
CepUM UCIBITAaHUN bepHym».

[TonsiTne 0 3akoHe OOIBIIMX YHCelNl. MI3MepeHne BepOATHOCTEN ¢ TOMOIIBIO 4acToT. Ponb u
3Ha4YeHHE 3aKOHA OOJIBIINX YHCEIl B IPUPOJIE U OOIIEeCTBE.

TIJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATbI OCBOEHUSI ®EJEPAJILHOI
PABOYEH ITPOTPAMMBI KYPCA «BEPOSITHOCTb UICTATUCTHKA» (IIO TOJAM
OBYUEHUS)

HpCI[MCTHBIC PE3YIbTAaThl OCBOCHUA KypCa «BepOHTHOCTB U CTaTHCTHKa» B 7-9 kiaccax
XapaKTCPUIYIOTCA CIICAYIOIUMHU YMCHUSAMU.



7 KJIACC

Yurtate uHPOpMAIUIO, NPEACTABICHHYIO B TaOiMlax, Ha JAUarpaMMax; MpeACTaBIATh
JTaHHBIE B BUJAC TaOJUIl, CTPOWTH aUArpamMmbl (CTOIOMKOBBIE (CTOJNIOYATHIE) W KPYTOBHIE) IO
MaccuBaM 3HAa4eHHH (C HCIOIb30BAaHUEM 3PUTEIBHON HATIITHOCTH W/WUIHM BepOaIbHOM OMOPHI).

OnucelBaTh W HMHTEPIPETUPOBATH pEaJbHbIE YHCIOBBIC JIaHHBIE, MPEJCTABICHHBIC B
Ta0auIaxX, Ha JUarpaMMax, rpadukax.

OpHeHTUPOBATHCS B MOHSATUSX M ONEPUPOBATh MMU HAa 0a30BOM YpOBHE:CpEIHEE
apudmernyeckoe, MearaHa, HauOoJIbIlIee U HaMMEHbIIee 3HaUeHUs, pa3max.ImeThb
[IpEeCTaBICHUE O CIy4alHOM  HM3MEHYUBOCTH Ha IIpUMepax  LEH,
(bu3NYECKUX BEIWYUH, aHTPOIIOMETPUUYECKUX TaHHBIX; UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KJIACC

N3Bnekats U mpeoOpa3oBbIBaTh MH(OPMALIHIO, IPEICTABICHHYIO B BUJIE TaOJIUL, 1UarpamMM,
rpaduKoOB; IPEACTABIATh JAHHBIE B BUJIE€ TaOJIUL, TUarpaMm, rpaguKoB.

OnucelBaTh 1OCJIE COBMECTHOIO aHaliM3a [JaHHbIE C IIOMOIIBIO CTAaTUCTUYECKUX
[IOKa3zarejei: CpeHMX 3HAYEHUM W Mep pacceuBaHMs (pa3Mmax, AUCHEPCUss U CTaHJAapTHOE
OTKJIOHCHHE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUI U 4aCTOTHI COOBITHI, B TOM YHUCIIE [10 PE3YJIbTaTaM
U3MEpEeHUuN W HaOMIOJeHUH (C MCIOJIb30BAHMEM 3pPUTENILHOW HAMIAJHOCTH W/HMIU BepOanbHOM
OTIOPBI).

Haxoaute BepoATHOCTH CIy4ailHBIX COOBITHI B OMBITaX, 3HAas BEPOSITHOCTU AJIEMEHTAPHBIX
COOBITHI, B TOM 4HCJE B OIBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTApHBIMU COOBITHAMHU (C
MCIOJIb30BAHUEM 3pUTENILHON HAIJISTHOCTH U/ BepOaIbHOM OMOpHI).

HNmets mnpencraBieHue O TpadUUECKUX MOJEISIX: JAEPEBO CIY4alHOrO 3KCIEpUMEHTA,
auarpammbl Disepa, 4nciaoBas rnpsmasl.

OnepupoBaTh MOHATUSIMH Ha 0a30BOM ypOBHE: MHOXKECTBO, IOJMHOXECTBO; BBIIOJIHATh
Olepalliy HajJl MHOXKECTBAMHU: O0BEIMHEHHUE, NepeceyeHre, JO0MOIHEHUE; IePEUnCIATh IEMEHTHI
MHO>KECTB; IPUMEHSTH CBOMCTBAa MHOKECTB (C UCIIOJIb30BAaHUEM BU3YyaIbHOW OMOPHI).

Hmets npencraBiieHue o rpaduyeckoM MpeacTaBlIeHHe MHOXKECTB U CBA3EH MEXIy HUMHU
JUI OTMCAHUS IPOLIECCOB U SIBJICHHWM, B TOM 4YHCII€ NIpPU PELICHUH 33434 U3 JPYTUX Y4eOHBIX
IIPEIMETOB U KYpPCOB.

9 KJIACC

N3Bnekats u npeodpa3oBbiBaTh HHPOPMAIKIO, TPEACTABICHHYIO B PA3IMYHBIX UCTOYHUKAX
B BU/JIe TaONHII, TUarpamm, rpaduKkoB; MpeACTaBIsATh JaHHBIE B BUIE TAONHUIl, AUarpaMM, TpaduKoB.



Pemate mpocreiiime 3agadud  OpraHW30BaHHBIM TIEpeOOpOM BapHAHTOB, a TakkKe C
WCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Nmets mpencraBiieHne 00 OMHUCATENbHBIX XapaKTEPUCTHKAX JUJII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPETHUE 3HAUCHUSI U MEPbI pacCEeHBaHMUSI.

HaxomuTh 9acTOTHl 3HAYCHHWI U YaCTOTBI COOBITHS, B TOM YHCIIE TOJB3YICh Pe3ylibTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOII0IeHUH (C OITOPO Ha CIIPAaBOYHYIO0 MH(OPMAITHUIO).

HaxomuTh BepOATHOCTH CITy4alHBIX COOBITHI B U3YYCHHBIX OMBITAX, B TOM YHCJIE B OMBITAX
C PaBHOBO3MOYKHBIMU 3JIEMEHTApHBIMH COOBITHSIMH, B CEpHUSX HCIBITAHUN 0 MEPBOr0 yclexa, B
cepusix UcnblTaHui bepHyun.

NmeTs ipeacTaBiieHUE O CIy4allHOW BEJIMYUHE U O PACIPECICHUN BEPOSTHOCTEH.

HMeTs npecTaBlI€HHE O 3aKOHE OOJBIIMX YMCENI KaK O IPOSBIECHUM 3aKOHOMEPHOCTU B
CIIy4aiiHOM U3MEHYHMBOCTH M O POJIM 3aKOHA OOJIBIIKX YKCEN B IPUPOJE U OOLIECTBE.



5 k1acc TEMATUYECKOE IIVIAHUPOBAHUE

5 KJIACC
KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne n/m pasi KourpoJubnbie | IIpakTHyeckue (icpp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 Harypanbnsle uncina. JleicTsus ¢ 43 1 bubnuoreka [IOK
HaTypaJIbHBIMU YU CIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsgnas reomerpust. JIluanm Ha 12 2 bu6mmoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 OOeikHOBCHAbIE XPOOH 48 1 https://m.edsoo.ru/7f4131ce
4 Harnsaanas reomerpus. MHOroyrojibHUKH 10 1 bubmorera [JOK

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



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

bu6mmoreka [IOK

° flecatiitisie ApoGH 38 https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpust. Tena u purypsi B 9 bubnnoreka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
! Hostoperne 1 0bobumene 10 https://m.eds0o.ru/7f4131ce
OBILIEE KOJIMYECTBO HACOB I10 170

I[TPOTPAMME



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

6 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3iesioB U TeM uppoBbIE
Ne n/m pasi Konrpoabnbie | IIpakruueckue (urcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
bu6mmoreka [IOK
! Harypanbusie wcna 30 1 https://m.eds00.ru/7f414736
5 Harnsannas reomerpus. [Ipsimelie Ha 7 bubnnoreka [JOK
IJIOCKOCTH https://m.eds00.ru/7f414736
bu6mmoreka [IOK
3 Jpobu 32 ! . https://m.eds00.ru/7f414736
bubmuorexa [JOK
4 Harnsannas reomerpus. Cummerpus 6 1 https://m.edsoo.ru/7f414736
bubmuorexa [JOK
> Bripaxenns ¢ Gyxsamu 6 https://m.edso00.ru/7f414736
6 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bu6nmoreka [IOK
TJIOCKOCTH https://m.eds00.ru/7f414736
bu6nmoreka [IOK
7 [Tono>xuTenbHBIE M OTPULIATENIBHBIE YUCIIA 40 1 https://m.edsoo.ru/7f414736
bu6nmoreka [IOK
8 TpencTapenue JaHHbIX 6 . https://m.eds00.ru/7f414736
9 Harnsguas reomerpus. @urypsl B 9 1 bu6mmorexa [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenwue, o000mIEHNE, 20 1 bu6mmoreka [JOK
CHCTEMAaTH3aIIH https://m.edso0.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I1O 170 5 5
[TPOTPAMME



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

TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA)»

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoasusie | IIpakruueckue
NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Yucna v BeIYKCIIEHUS. PalnoHaIbHEIE o5 1 bubnuorexa [IOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
2 AJreOpaHECKHE BHPLKCHHA 27 ! https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
3 Y PaBHCHHA 1 HEPABEHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
4 Koopmunatet u rpagpuicu. Oymnxiun 24 ! https://m.edso0.ru/7f415b90
bubnmorexa LIOK
> Tosropenne i 06odmenne 6 . https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB 110 102 5 0

ITPOTPAMME



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 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ugpossbie
Ne n/m pasi Konrpoabnubie | IIpakruueckue (urpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Berunciienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BerauciaeHus. CTENeHb C IeIbIM 7 bubmuorexa [JOK
II0Ka3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnuoreka [IOK
KBagparusliii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 1 bubnunoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKIHH. OCHOBHEIE HOATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o Dymxuun. Hucosbie pyniimn o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosopenne i 06obmerne 6 L https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOTPAMME



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM ugposbie
Ne n/m pasi Konrpoabnbie | IIpakruueckue (urcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
1 Uucna u Beruucienus. JlelcTBUTENbHbIC 9 bubnmoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnnoreka [JOK
OJIHOM IIEPEMEHHOU https://m.edso0.ru/7f419d08
3 VYpaBueHus u HepaBeHcTBa. CHCTEMBI 14 1 bubnnoreka [JOK
yYpaBHEHUN https://m.eds00.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Pynxum 16 . https://m.edso0.ru/7f419d08
bu6nmoreka [JOK
6 Yucnoble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 00001IEHNE, CUCTEMAaTH3AIUS 18 1 bubnnorexka [JOK
3HaHUHN https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

7 KIIACC
KosnnuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM
Ne ni/m HpOrpaMMbI Beero Kontpoabnbie | Ilpakrnueckne | (unppoBbIe)
r
padoThI padoThI o0pa3oBaTejibHbIE

pecypcbl



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

[Ipocreiimme reomeTpudeckue GUTyphl U

1 UX cBoiicTBa. MI3MepeHne reoMeTpuiecKkux 14 bubmorexa [JOK

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

bubmuorexa [JOK
2 Tpeyronpiitici 22 https://m.edsoo.ru/7f415e2e

3 [TapannenpHble NpsiIMbIE, CyMMa YIJIOB 14 bubmumorexa [IOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e

4 OKpyXHOCTb U KpyT. [ 'eoMeTpuieckue 14 bubnunoreka [JOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e

. bubnuorexa [JOK
> Tosropenne, 0bodwmenne snanuii 4 https://m.edsoo.ru/7f415e2e

OBILEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM ugposeie
Ne n/m pasi Konrpoabnubie | Ilpakruueckue (uipp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
N bub6nmoreka [IOK
! HerripExyrombHiKH 12 . https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 HpOfIOpHI/IOHaJH)HI)IX 0T€)e31<ax no00HbIE 15 1 bubmorexa OK
’ https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
IT .H 7
3 IPeyTOMHKOR 1 OOy oK it 14 ) Bumorera LIOK
eyt - P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
Teopema [Tudaropa n Hagana bubnnorexa [JOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpYXHOCTH. BrimcanHele u
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubmmnoreka HOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bu6nmorexa LIOK
6 losToperne, 0bodmerne snanmii 4 . https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3/1esioB H TeM ugposbie
Ne n/m pasi Konrpoabnubie | Ilpakruueckue (uipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Tpuronomerpus. Teopembl KOCUHYCOB U bubmumorexa [IOK
1 16 1
CHHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6paszoBanue nonodbus. Metpuueckue bubnuoreka [IOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TJIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
IT .
, | Do g [
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaaei
bu6mmoreka [IOK
6 JBHIKEHHS TIIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
; [ToBTOpenue, 06001IeHNE, 7 2 bubmmoreka [IOK
crUCTeMaTU3alKs 3HAHUN https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I1O 68 5 0

[TPO'PAMME



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

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

7 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM OBbI€
Ne n/m pasi Konrpoabnbie | Ilpakruyeckue (1npporerc)
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnunoreka LIOK
! TIpeAcTaBieHHe NaHHEIX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [{OK
2 OnucaTemLHas CTaTHCTHKA 8 . https://m.edsoo.ru/7f415fdc
. bubnuoreka [{OK
3 (C1yuaifHas H3MEHIHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Baenenne s Teopuo rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa Ci1y4aitHOro 4 1 bubmuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6nmorexa LIOK
6 O0001enne, cucTeMaTH3alis 3HAHUH 5 2 https://m.edsoo.ru/7f415fdc
OBULIEE KOJIMYECTBO YACOB I10 34 5 5

ITPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM u(poBbie
Ne n/m pasi Kounrpoabnsie | IIpakruueckue (uicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hostopenne kypea f Kacca 4 https://m.eds00.ru/7f417fb2
5 OnmcarenpHas craTucTika. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB CITy4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
> Brenenne s Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 Coryuaifabie coORITHs 8 https://m.edsoo.ru/7f417fb2
. bu6nmoreka [JOK
7 O06006111EH1E, CUCTEMATH3AIIHS 3HAHUI 4 2 https:/m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I1O 34 5 1

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa31esioB U TeM u(ppoBbIe
Ne n/m pasi Kontpoabnbie | IlpakTuueckue (unbp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
! Tosroperue kypca 8 xacca 4 https://m.edso00.ru/7f41a302
bubnunoreka LIOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 . https://m.edsoo.ru/7f41a302
3 I'eomeTpuyeckas BEpOATHOCTh 4 bubmiorexa LIOK
P P https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
4 Henrranus bepiyum 6 . https://m.edso00.ru/7f41a302
. bubnuoreka [{OK
> Cotyuaiinas Bennsa 6 https://m.edsoo.ru/7f41a302
bubmmoteka IIOK
6 OGobmernue, KoHTpO, 10 ! https://m.edso0.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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