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MNOACHUTEJBHASA 3AIINCKA

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

e TMpPOAOKEHHE (HOPMHUPOBAHHS OCHOBHBIX MATEMaTHUYECKUX MOHITHMA
(uucno, BeTMYMHA, TeoMeTpuueckas ¢urypa), 00eCrIedrnBaIOLINX
MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MaTeMaTH4YeCKOro oOpa30BaHUs
oOydJarommxcs;

e Pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarouxcs,
MO3HABATEJIbHON AKTUBHOCTH, HMCCIENOBATEIbCKUX YMEHUW, MHTEpeca K
U3YYEHUIO0 MAaTEMATUKH;

e IOJIBEJICHUE OOYYarOMIMXCS HA JOCTYIHOM Il HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MAaTEMATUKU U OKPYKAIOIIETO MUPA;

e (opmupoBaHue PyHKIMOHAIBHON MAaTEMATUYECKON TPAMOTHOCTH: YMEHHUS
pacno3HaBaTb MAaT€MATHYECKHE OOBEKThI B PEAIbHBIX KU3HEHHBIX
CUTyallusX, MPUMEHSATb OCBOCHHBIE YMEHHS [JIl PEIICHHS] MPaKTHUKO-
OpUEHTUPOBAHHBIX 337a4, HHTEPIPETUPOBATH MOJIYYEHHBIE PE3YIbTATHI U
OLICHUBATh UX HA COOTBETCTBUE MPAKTUUECKON CUTYALIHH.

OCHOBHBIE JIMHHUH COAEpKaHUS Kypca MaremMaTuku B 5-6 kiaccax —
apupMeTnyecKas 1 TeOMETPUUECKas, KOTOPbIE pa3BUBAIOTCS MapaJlIeNIbHO, Kaxaas
B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT APYTOH,
a B TECHOM KOHTAaKT€ U B3aMMOJECUCTBUU. TaKkke B Kypce MAaTEMaTUKU TPOUCXOUT
3HAKOMCTBO C dJIEMEHTaMU aireOpbl U OMKUCATEIbHON CTaTUCTHKHU.

N3yyenue apumMeTnueckoro mMaTepralia HauMHAETCS CO CUCTEMAaTU3alUUd U
pa3BUTHS 3HAHUW O HATYpaJbHBIX YHMCIIAX, MOJYYEHHBIX HAa YPOBHE HAYaJIbHOIO
obmiero oOpa3oBanus. [Ipu 3TOM coBepILIEHCTBOBaHUE BHIUNCIUTEIbHON TEXHUKU U
(GopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUM coYeTaeTrcs ¢ pPa3BUTHUEM
BBIYHMCIIUTEILHON KyJbTYphl, B YACTHOCTU C OOYyYEHHEM MPOCTEHIIMM MpUEMaM
NPUKUIKA U OLIEHKH PE3yJbTaTOB BbIYMCICHUN. V3yuyeHue HaTypallbHbIX YHCell
npojoikaeTcs B 6 Kilacce 3HAKOMCTBOM C HayaldbHBIMH TMOHATHUSIMH TEOPUU
JETUMOCTH.

Hauano m3yueHusi OOBIKHOBEHHBIX U JIECATHYHBIX JIpOOEH OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tal B OCBOCHUH IpoOei, KOrjaa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HACSMHU, TOHATUIMHU TeMbI. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
npoOelt B MOJTHOM OO0BEME TPEAIIECTBYET M3YYCHUIO JCCATHYHBIX APOOEH, 4To
1EeJIecO00pa3HO C TOYKHM 3PEHHs JOTMKM M3JI0KEHHUS YMCIOBOW JIMHUH, KOrna
npaBuia ISHCTBUN C IECITUIHBIMU APOOSIMU MOKHO OOOCHOBATH YK€ M3BECTHBIMU
QITOPUTMAMU BBITIOJIHEHUS IEUCTBUI C OOBIKHOBEHHBIMU IPOOSIMHU. 3HAKOMCTBO C
JNECATUYHBIMU IPOOSMH PACHIMPUT BO3MOKHOCTH JJIs1 MOHUMaHUsI 00y4aronuMucs
MPUKIIAIHOTO MPUMEHEHUSI HOBOU 3aMKUCH NPU U3YYEHUU JPYTUX MPEAMETOB U MPHU



IPaKTUYECKOM HCNojiab30BaHuH. K 6 Kiaccy OTHECEH BTOpOM 3Tal B HU3yYEHUU
Ipo0el, TIe MNPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS U
npeoOpazoBaHusi ApoOei, OCBOGHHWE HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB,
OTTaYMBAHWE TEXHHUKU BBIYUCIICHWI, B TOM 4YHUCJIE 3HAYECHUH BBIPAXKECHUH,
coJepKalMX M OOBIKHOBEHHBIC, M JECSITHUYHBIE APOOU, YCTAaHOBJIEHUE CBSI3EH
MEXIy HUMH, pACCMOTPEHUE MTPUEMOB PEILICHUs 3a]1a4 Ha ApoOu. B Havane 6 kinacca
MPOUCXOIUT 3HAKOMCTBO C MOHATHEM IPOLICHTA.

Oco0eHHOCTBIO U3yUEHUS MTOJIOKUTEIBHBIX M OTPULATEIBHBIX YU CE SBIISACTCS
TO, YTO OHM TaKXXE€ MOTYT pacCMaTpUBATHCS B HECKOJIBKO 3TamnoB. B 6 kiacce B
Hayayie u3ydeHus: TemMbl «l10JI0KUTENBHBIE U OTPULIATENIBHBIC YHCIIA» BBIAEISAETCS
noarema «llenple ymncna», B paMkKax KOTOPOW 3HAKOMCTBO C OTPHIIATEIbHBIMU
yuciaaMu W JEUCTBUAMHM C TIOJIOKUTEIbHBIMA M OTPUUATEIbHBIMH YHCIAMU
IIPOUCXOJIUT Ha OCHOBE COJIEPKATEIBHOIO MOAX0AA. DTO IMO3BOJISIET HA JOCTYITHOM
YpPOBHE TMO3HAKOMHUTH OOYyYaroluXcs TMPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCI€ M C MpPaBWIAMHU 3HAKOB IPU BBINOJIHEHUU
apupMeTnyecKux AelcTBuil. l3ydeHHne palnuMoHaNbHBIX YHCEI Ha 3TOM HE
3aKOHYUTCSA, a OyIET MPOJOJIKEHO B Kypce alreOpsl 7 Kiiacca.

[Tpu oOy4yeHHM pelIeHHIO TEKCTOBBIX 3a/1ay B 5—06 KiaccaxX HCIOJIb3YIOTCS
apumernyeckue npuémsl perierus. [Ipu oTpaboTKe BEIUMCIAUTEIBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1aUd CIEAYIOLIMX BHUJIOB: 3a/1a4d Ha
JNBWKEHUE, HA YacTH, HA TNOKYNKHA, Ha pabOTy U MPOU3BOAUTENBHOCTh, Ha
IOPOLEHTHI, HA OTHOIIEHUS U nponopiuu. O0yyaromuecs: 3HaKOMSTCs ¢ IpuéMamMu
pelieHuss 3ajady nepebopoM BO3MOXKHBIX BapuUaHTOB, Yydarcs paboTaTth cC
uHdopMaImen, peacTaBICHHON B (hopMe TAOJIHI] UK JUATPAMM.

B mporpamme yueOHOoro kypca «MaremaTtuka»  MOpeayCMOTPEHO
(dbopMHpoBaHUE MPONEIECBTUUECKUX alreOpandyeckux NpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOIO0 4YHCJa B 3aBHCUMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa
BBOJUTCSI MOCTEIIEHHO. DyKBEHHas CHMBOJIMKA IIMPOKO MCHOJB3YETCS MPEXIe
BCETO ISl 3aMCH OOLIUX YTBEPKICHUN U TPEIJIOKEHHM, (OPMYJI, B YaCTHOCTH JIJIS
BBIYHCIICHUS] TEOMETPUUECKUX BEJIMYUH, B KAYECTBE «3aMECTUTENIS» YMCTIA.

B mporpamme yueOGHOro kypca «Maremaruka» MpeACTaBICHA HarJsiAHAs
reOMeTpus, HallpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBILLIJIEHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3yYEHUU T€OMETPHUM, KOTOPBIM OCYIIECTBIISIETCS HA HAIJISIIHO-TIPAKTUYECKOM
YpOBHE, ONMHUpAETCAd Ha HarJisAHO-00pa3HOEe MbIIUIEHHE oOywaromuxcs. boinbias
pOJIb  OTBOAUTCS  NMPAKTUYECKOM  JEATEIbHOCTH, OIbBITY, 3KCIEPUMEHTY,
MozearpoBanuto. O0yyaronirecs: 3HaKOMATCS C T€OMETPUUYECKUMU (purypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalusiMH, y4daTcs
n300paxkaTb MX HAa HEJIMHOBAHHOM M KieT4yaTroil Oymare, paccMaTpHUBarOT HX



IIpOCTENIINE CBOWCTBA. B mpouecce u3yyeHuss HarJsiAHOW T€OMETPUM 3HAHUSA,
MOJlyYeHHBIE OOYYaIOIIMMUCA Ha YPOBHE HAa4yaJbHOTO OOIIEro oOpa3oBaHuA,
CHUCTEMAaTHU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yuyeOHOMY IIaHy B 5—6 Kjaccax H3y4yaeTcsi MHTErPUPOBAHHBIM
npeamer «MareMatrkay, KOTOPbIM BKIIOYAET apu(MEeTHUecCKud Marepuan u
HATJSAHYI0O TEOMETPUIO, a TaKXKe MPOIEAeBTHUECKUE CBEACHUS M3 anreOpsl,
9JIEMEHTHI JIOTUKY U Hadaiaa OMUCATeIbHOW CTATUCTHUKH.

Ha uzyudenne yueOHOro kypca «Maremaruka» otBoautca 340 yacoB: B 5
kiacce — 170 gyacoB (5 yacoB B Hefienio), B 6 kiacce — 170 gyacoB (5 4acoB B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA
5 KUIACC

HarypajbHble 4nciia v HYJIb

HarypansHoe umcno. Psja nHatypanbhbix umcen. Yuciao 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIUHATHOM (YMUCIOBOM) MIPSIMOA.

[lo3unmoHHass cucTteMa cuuclieHus. Pumckas HyMepauus Kak DpUMEp
HEMO3UIIMOHHON CHCTEMBI CUHUCIICHUS. [leCsITUUHAs CUCTEMA CUHUCIICHUA.

CpaBHeHUE HATypaJIbHBIX YHUCEJ, CPAaBHEHUE HATYyPaJIbHBIX YUCET C HYJIEM.
Crnioco0b1 cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPH CI0KEHUU. Beruntanuve
KaK JeiicTBUE, OOpaTHOE CIOKEHHIO. Y MHOKEHHUE HATypaJIbHBIX YMCEJl, CBOMCTBA
HYJISI U €IUHUIIBI TP YMHOXKEHUU. JelieHne Kak JeicTBue, 00paTHOE YMHOKEHHUIO.
KomrioHeHThl  neicTBUM, CBS3b  MeXay HumU. [IpoBepka  pesynbTaTta
apudmerudyeckoro peiictBusa. IlepeMecTtuTenbHOe M COYETaTEIHHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS UM YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB 1151 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIlUCH
CBOMCTB apu(METUYECKUX JTCUCTBUH.

Jenutenn W KpaTHbIE YHCIA, pa3jIoKeHHME Ha MHOxuTenu. l[Ipocteie u
coctaBHble yuciua. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb C HATypalibHBIM TIOKAa3aTeleM. 3alKCh YHUCIA B BHUJIE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

HucnoBoe BbIpakeHHe. BpIUMCIIEHWE 3HAYEHWM YUCIOBBIX BBIPAXKCHUM,
MOPSAIOK  BBINIOJIHEHUs  JaeucTtBuil.  Mcmonb3oBaHWE  TPU  BBIYMCIICHHSX
MEPEMECTUTEILHOTO M COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHUS, pACIPEACTUTEIBHOTO CBOMCTBA YMHOKEHHS.

Apodu

[IpencraBierne o JpodW Kak crocoOe 3alMcH  YacTH  BEJIUYUHEL.
OO6bikHOBEHHBIE pOoOu. [IpaBubHBIC U HENMpaBUIIbLHBIE TpoOu. CMemanHas 1po0b,
MpEeCTaBICHUE CMEIIAaHHOW APOOM B BHJEC HEMPABWIHHOW ApOOU W BbIJEICHUE
LEJI0M YacTH YKClIa U3 HeNmpaBWIbHOU podu. M3o0pakenue npoOel ToukaMu Ha
YUCI0BOM mpsiMoii. OCHOBHOE cBOMCTBO poou. CokparieHue apooei. [IpuBenenue
npobu Kk HoBOMY 3HameHaTeto. CpaBHEeHHE TpOoOeH.

CrnoxxeHne W BhIUMTAHUE IpoOed. YMHOXKEHHE U JIeNieHne apo0ei, B3auMHO
oOpatHble podu. HaxoxkaeHne 4acTu 1e0To U 1eJI0TO 0 €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacrtaBneHue AecATUUHONM ApoOU B BHUJC
OOBIKHOBEHHOH. M300parkeHue NeCATUYHBIX JpoOeil TOYKaMM Ha YHUCIOBOU
npsiMoil. CpaBHEHUE NECITUYHBIX IPOOEH.



Apudmernueckne ACHCTBUA C JACCATHYHBIMUA JpoOsmu. OxpyrieHue
JECATHYHBIX APOOEH.

Pemenne TeKCTOBBIX 32124

Pemienue TeKCTOBBIX 3amady  apudMeTHyeckuMm  crnocoboM. Pemienue
JOTUYECKUX 3ajad. Pemenue 3agad nepeOOpoM BceX BO3MOXKHBIX BapHaHTOB.
Hcnonp30BaHue py pelIeHU  3a1a4 TaOJIHI] U CXEM.

Pemenue 3agad, coaep)KallMx 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIWYUHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, ILI€HA, KOJHMYECTBO, CTOMMOCTb. EIWHUIIBI
U3MEpPEHHUs: MacChl, 00BbEMA, 1IEHbI, PACCTOSHUSA, BpEMEHHU, CKOPOCTHU. CBSI3b MEKIY
€AUHULIAMU U3MEPEHUS KAKIOW BEIIMYMHBI.

Pemenne oCHOBHBIX 3a7]a4 Ha JpoOHu.

[IpencraBneHne TaHHBIX B BUIE TaOJHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust

Harnsinuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Mpsimas,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOTOYT'OJIBHUK, OKPYXKHOCTb, Kpyr. YTod. [Ipsamon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AMHUIIBI JUIMHBL. J[JTMHA JIOMaHOo#, epuMeTp
MHOTOYTOJIbHUKA. VI3MEpEeHNEe U MOCTPOEHUE YIJIOB C IIOMOLIBIO TPAHCIIOPTHUPA.

Harnsinaele npeacTtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxxenne ¢uryp, B TOM uucie Ha kieTdatoi Oymare. Iloctpoenue
KOH(UTypanuii U3 4acte mpsiMOM, OKPYKHOCTH Ha HEJMHOBAHHOM W KJIETYaTON
Oymare. Mcnionb30BaHie CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJILHHUKA, KBaIpaTa.

[Inomaas NOPAMOYTrOJbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4YHCJEe (QUTYp, M300paKEHHBIX HA KJIET4aTOM Oymare.
EnvHuIbe n3mMepeHus mionaiu.

Harnsinaeie mpeacTaBlieHus O MPOCTPAHCTBEHHBIX (GUTYpaX: MPSIMOYTOJIbHBIHI
napaienenunea, — ky0o, — MHororpaHHuku. — M300pakeHue  mpoCTEHIIHMX
MHOTrOrpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mojenen
MHOTOTPAaHHUKOB (M3 OyMaru, NpOBOJIOKH, MJIACTUIIMHA U IPYTUX MaTepUasoB).

O0BEM TPSAMOYTOJBLHOIO Tapasuienenunena, kyoa. EnuHunbl uzmepeHus
o0BEMa.

6 KJIACC

HarypaJjbHble ynciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMUA HATYPAIbHBIMU YHUCIIAMHU.
UucnoBble  BBIpOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJIB30BAHHE  CKOOOK.
Hcnonp30BaHre NpH BBIYUCIEHUAX IEPEMECTUTEIBHOTO U COUETATEIBHOTO CBOMCTB
CJIOKE€HUS 1 YMHOKEHHUS, PACIIPEAECIUTENBHOTO CBOMCTBA YMHOKEHUS. OKpyTieHne
HATypaJIbHbIX YHCEII.



Jlenutenu u KpaTHbIE YKcia, HAUOOIBIIUN OOIIMIA JENUTENh U HAaUMEHbIIIEe
ofmiee kpaTHoe. JlemuMOoCTh CyMMBI U TIPOU3BeIeHUS. [{efeHne ¢ 0cTaTKoM.

Jpooun

OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE IpOoOeH.
CpaBHeHMe U ynopsiiounBaHue apoOeii. Perenne 3a1au Ha HaXOKIEHUE YacTU OT
LEJI0ro M LEeNoro mo ero 4yactu. [[poOHoe 4Yuciao Kak pe3yibTaT JEJICHUS.
[IpencraBnenne AecITHYIHON qpOOU B BUAEC OOBIKHOBEHHOH APOOU U BO3MOXKHOCTh
IpeJCTaBICHUs. OOBIKHOBEHHOM IpoOM B BHJIE N€CATUYHOM. JlecaTuuHble 1podu U
METpUYECKask CUCTEMA Mep. ApU(PMETUUECKHUE AEUCTBHSI U YUCIIOBBIE BBIPAXKEHHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOLIEHMHM. MacmTab, TpOMmopIus.
[IpuMeneHne mponopUH P PELICHNUHN 3a1a4.

IloHATHe npoueHTa. BelynciaeHrue npoueHTa OT BEIUYUHBI U BEIMYUHBI 110 €€
IpOLEHTY. BbIpaskeHue nmpoueHTOB JNECATUYHBIMHU ApoOsMu. PemeHue 3agau Ha
IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B POLICHTAX.

HHonoxureabHbIe H OTPULATEIbHBIC YUCIA

[lonoxwurenbHble W OTpULATENbHBIE yncaa. Llemple yncna. Moayns yucna,
reoMeTpuyecKas HHTEpHnpeTanuss Monyss uucia. HM3o0pakeHue dyucen Ha
KOOpJIMHATHOM  mpsAMoOW. YwucimoBele  NpomMexyTkdu. (CpaBHEHHME  YHCElL
Apudmernueckue NeUCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YUCIIAMH.

[IpssMoyroJIbHAs cucTemMa KOOpAMHAT Ha IIOCKOCTH. KoopauHaTel TOYKHA Ha
IUIOCKOCTH, abcuucca u opauHata. [Toctpoenue Touek u puryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB 1715 3aIUCU MAaTEMATUYECKHUX BBIPAKEHUH U MPEAJIOKEHU .
CpoiicTBa apudmeTnueckux JeHCTBUN. DyKBEeHHBIE BBIpAKEHUS U YHCIOBBIE
IIOJCTAaHOBKU. DyKBEHHBIE PaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmysbl, GopMyasl IepUMETpa U IIIOLAAN IPIMOYTOJIbHUKA, KBaJpaTa, o0bEMa
napajuienenunena u Kyoa.

Penienne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3amady  apudMeTHyeckuMm  crnocoboM. Pemienue
JOrHYecKuX 3ajad. Perenne 3agad nepe6opoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, conxepamux 3aBUCHUMOCTH, CBS3BIBAIOLIUX BEJIMYHHBL:
CKOPOCTB, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMsi, O00BEM paboThl. EQuHUIBEI M3MepeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpEMEHU, CKOPOCTH. CBSI3b MEX 1y EAMHULIAMU U3MEPEHUS
KaK10M BEJINYUHEI.

Pemienne 3anmad, CBS3aHHBIX C OTHOLIEHHUEM, MPOINOPLHUOHAIBHOCTBIO
BEJIMYMH, IPOLIEHTAMHU; PEIIEHNE OCHOBHBIX 3aa4 Ha IpOOU U MPOLIEHTHI.



Onenka W TPHUKUIKA, OKpyryieHHe pesynbrata. CocTaBiieHHe OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3aJa4H.

[IpencraBieHre AaHHBIX C MOMOIIBI0 Tabmui W auarpamMMm. CrtonOuaTsie
JMarpaMMbl: YTEHUE U MOCTpOeHKE. UTeHHe KPYTOBBIX Uarpamm.

Harasignas reomerpus

Harnsigaeie npeacraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIBHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

B3auMHoe pacnosnoxeHue ABYX MPSIMbIX Ha IIJIOCKOCTH, MapajiebHbIe
npsiMble, TEPHEHIUKYISIpHbIE TpsiMble. V3MepeHue pacCTOSHUIA: MEXIy ABYMs
TOYKaMH, OT TOYKHU JI0 IPSIMOM, JIMHA MapIIpyTa Ha KBaJIpaTHOU CETKeE.

W3mepeHne W MOCTPOEHUE YIJIOB C IOMOIIBIO TpaHcnopTupa. Bunusel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIM,
PaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOIBHUK, MIPUMEPHI
YETHIPEXYTOJbHUKOB. [IpsIMOYTroJIbHUK, KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHanen. M3o0pakeHne reoMeTpudecKkux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ WCIOJb30BAHUEM LMPKYJS, JHHEHKH, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha KieT4aTon Oymare.

[lepumerp MHoroyroipHuka. I[loHsTue 1IOMmAnU (GUTYpBI, EIUHUIIBI
u3Mepenus miomaau. [ Tpubnnxénnoe n3mepenue miomaay Guryp, B TOM 4YUcie Ha
KBaapaTtHOl ceTke. [IpuOnmx€HHOE W3MEpEeHUE IJIMHBI OKPY>KHOCTHU, IJIOIIAIN
Kpyra.

CumMeTpusi: LIeHTpaJIbHAas, OCEBas U 3€pKaJIbHAsl CHMMETPHUH.

[TocTpoenne cCHUMMETPUYHBIX UTYD.

HarnsinHble npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: mapajuieienuIe],
Ky0, mnpu3Ma, mnupaMuja, KOHyC, HWIMHApP, Imap u cdepa. HM3o0paxenue
nmpocTpaHCTBeHHBIX (uryp. [IpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IWIMHIApPA U
konyca. Co3manue Mojeliel mpOCTPaHCTBEHHBIX (GUryp (U3 Oymaru, mpOBOJIOKH,
IJIACTWIIMHA U JPYTUX MAaT€pUAOB).

[lonarue oObEéMa, eaUHUIIBI U3MepeHus o0béMa. OOBEM NPAMOYTOIHLHOTO
napasuienenunesaa, Kyoa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOorpamMmbl y4yeOHOro Kypca
«Marematukay» XapakTepu3yroTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paXkJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUMU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHUIO BHUIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHMEM MaTEeMaTHUECKONM HayKd Kak cdepbl 4YeIoBeueCKOn
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHHE KYJIbTYPblI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dundeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH Cpeibl, IUITAHUPOBAHUS MTOCTYIIKOB U OIEHKHU
UX BO3MOXXHBIX MOCIICICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTILHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble ornueckue AecTBUs:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMHU, (POpPMYyIUpOBaAThH
OTIpEJICICHUs] ~ TIOHATHM, YCTaHABIWMBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (akTaxX, MTaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIIOXHBIC JOKA3aTeIhCTBA
MaTeMaTH4YecKux (PakToB, BBICTpPAMBATh APTYMEHTAIMIO, TPHUBOJUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO permieHuss ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBIOUpATh HauOolee MNOAXOMSIMMNN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (HOpMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTENbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPEOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GOpMy MpeacTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NelCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YECHHbBIN PE3YJIbTaT;

B X0JI¢ 00CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXKWUBAaTh Pa3U4Me W CXOJICTBO IO3UIIHUNA, B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpUH;

MOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTraHH3alUI0
COBMECTHOM pabOThl, pacnpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT paboThl, 0000IaTh MHEHHUSI HECKOJbKUX
JIIOJICH;

y4yacTBOBaTh B TpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIMA MPOAYKT MO KPHUTEPHUAM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aITOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a1a4u;

IPEABUAETH TPYAHOCTHU, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOU LIEIH U
YCIOBUSIM, OOBSCHATh NMPUUYUHBI JAOCTHXKCHUS WM HEIOCTHXKEHUS IIeIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyueHus B S Kkjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

[ToHnMaTh ¥ MPaBUIIBHO YNOTPEOISATH TEPMUHBI, CBSI3aHHBIE C HATYPATbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHHBaTh U YHOPSJAOYMBAaTH HaTypalbHbIE YHCJIA, CpPAaBHUBAaTh B
IPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, JECATHUHBIE TPOOH.

CooTHOCHUTh  TOYKY HA  KOOPJAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM €l YHCIOM M H300pa)kaTh HAaTypaJibHbIE YUCJIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BolnonHATh  apudmeTHdeckue ACUCTBUS C HATypajdbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUILUX CITydasX.

BBINTONHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYMCICHUN.

OKpyTrasaTh HaTypaJbHBIE YNCIIA.

Pemenue TekCTOBBIX 32124

PemaTe TekcTOBBIE 3a7aud apU(PMETUYECKUM CHOCOOOM M C MOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOI0 nepedopa BCeX BOZMOXHBIX BAPUAHTOB.

Pemarte 3amaum, coaepKamue 3aBUCHMOCTH, CBS3BIBAIOLIUE BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKUE 3aTUCH, CXEMbI, TA0JIUIbI, 0003HAYEHUS ITPU PELLICHUU
3azay.

[Tonb30BaTbCd  OCHOBHBIMM  €IMHULAMH HM3MEPEHUsS: LEHBI, MAaccChl,
pacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPAXaTb OJHW €IWHHIBI BEJIMYHMHBI 4YEpe3
JpyTue.

W3BnekaTh, aHAIU3UPOBATH, OLICHUBATh MH(POPMALIMIO, MPEACTaBICHHYIO B
Ta0JMIle, Ha CTOJIOYATON TuarpaMMe, HHTEPIPETUPOBATh PE/ICTABIICHHBIE JaHHbIE,
WCITOJIB30BATh JAHHbBIC [TPU PEILIEHUH 3a/1a4.

Harasignas reomerpust

[Tonb30BaThCA TEOMETPUUECKUMU NOHATUSAMU: TOUKA, MIpsMasi, OTPE30K, JIyY,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

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

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, AMAroHajdb, C OKPYXHOCTBIO:
paauyc, uaMeTp, UEeHTP.

N300paxaTh H3y4EeHHbIE T'€OMETpUUYECKHE (QUTYypbl Ha HEITUHOBAHHON U
KJIeTYaTON Oymare ¢ MOMOIIBIO IIUPKYJIS U JIMHEHKH.



HaxoauTh MJIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM HU3MEPEHUEM C MOMOIIBIO
JIMHEWKHU, CTPOUTHh OTPE3KH 3aJaHHOW JIMHBI, CTPOUTH OKPYKHOCTh 3aJaHHOTO
paaguyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHUKA, KBaJIpaTa IJid UX
MIOCTPOEHMS, BBIYMCIIEHUS ILTIOMIAAN U IEPUMETPA.

Beraucisate mepuMerp W IUIOMAAL KBajapaTa, NPsIMOYTOJbHUKA, (QUTYD,
COCTABJICHHBIX M3 MPSMOYTOJILHHKOB, B TOM 4HCIe (UTYp, M300paKEHHBIX Ha
KJIeTyaTon Oymare.

[Tonp30BaThCA OCHOBHBIMHU METPUYECKUMH EIUHUILIAMU H3MEPEHHUS JJINHBI,
IJIOIIA/IA; BBIPAKATH OJIHUA €IMHUIIBI BEJIMUYMHBI YE€pE3 IPYTHE.

Pacno3naBath mapamienenunes, KyO, HCHOJb30BaTh TEPMHHOJIOTHIO:
BEpIlIMHA, PeOpo, TpaHb, U3MEPEHHUS, HAXOAUTh H3MEPEHHS MNapajUielienunesa,
KyOa.

Boruuciate 00b€M KyOa, mapajuienenurnena Mo 3aJlaHHBIM HM3MEPEHUSIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUS 00BEMA.

Pemiath HecloXHbIE 3a7a4d HAa HU3MEPEHHUE TeOMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaIUSIX.

K xoniy oOyuenus B 6 Kiacce oOyYarOIIWiiCS MOJYYHUT CIIEIYIOITUE
MPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BUJAMHU UYUCEI U
crioco0amMu MX 3arucH, IEPEXOAUTH (€CIIM 3TO BO3MOKHO) OT OJJHOUM (POpPMBI 3amucH
4yuclia K Ipyrou.

CpaBHUBaTh U YHOPSAIOYUBATH IIEJIBIC YHUCTIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JTpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BreinonHATh, coueTas YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C HATYPAJbHBIMU U IIEJILIMU YU CIIaMU, OOBIKHOBEHHBIMU U JCCATUYHBIMU
JPOOSIMU, TIOJIOKUTEIIBHBIMUA U OTPULIATETLHBIMU YUCIIAMHU.

Brruncnars 3Ha4€HUS YUCTOBBIX BEIPAXKEHU M, BBIMOIHATh TPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCIICHUH, BBINOJIHATh MPeoOpa3oBaHUsl YMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

COOTHOCUTHh TOYKY Ha KOOPAMHATHOW MPSIMOMl C COOTBETCTBYIOIIUM €M
YUCJIOM M HM300pakaTh 4YHCJIa TOYKAMU Ha KOOPJAWHATHOM MPSMOM, HAaXOIUTh
MOJyJIb YHCIIA.

COOTHOCUTH TOYKU B MPSMOYTOJILHON CHCTEME KOOPAMHAT C KOOpJAMHATaAMU
3TOM TOYKH.

OxpyrasaTh 1LENble Yuciia U JECATUYHBIC IPOOW, HAXOIUTh MPUOIMKEHUS
qyuces.

YucsoBbie 1 OyKBeHHbIE BHIPAKEHUSA



[TornmaTe U ynmoTpebsaTh TEPMUHBI, CBI3aHHBIE C 3alMCHI0 CTETICHU YMCIIA,
HaXOJUTh KBaJpaT W KyO YMCIIA, BBIYUCIATH 3HAUYCHUS YMCIIOBBIX BBIPAXKCHUH,
COAEPKAIIUX CTEIICHHU.

[Tonp30BaThCA MPU3HAKAMH JEIUMOCTH, PACKIaAbIBaTh HATypaJbHbIC YHCIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonp30BaThCa MacITaAOOM, COCTABIISITH TPOMOPILIUA U OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI [iJ11 0003HAYEHUST YKCEN MPHU 3aMUCH MAaTEMaTUYECKUX
BBIPKEHUI, COCTABISITh OYKBEHHbIE BHIPAXKEHUS U (DOPMYJIbl, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPDOKEHHMM, OCYIIECTBISIE  HEOOXOAMMBbIE TMOJCTAHOBKH |
npeoOpa3zoBaHusl.

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemrenue TeKCTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3aa4l apU(PMETUUECKUM CTIOCOOOM.

PemaTe 3a1aun, CBSI3aHHBIE C OTHOLLIEHUEM, ITPONIOPLUOHAIBHOCTHIO BEJINYHH,
MPOIIEHTAMHU, PeIIaTh TPU OCHOBHBIE 3a/1a4d Ha JPOOU U MPOIEHTHI.

Pemate 3amauum, coaepkampe 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIWYHUHBI:
CKOpOCTb, BpeMS, paccTosiHue, 1ICHA, KOJINYECTBO, CTOMMOCTb,
MPOU3BOJUTEIILHOCTh, BpeMs, O00BEM pabOThl, HCIHOJB3YSd apuPMeTHUECKUE
JCUCTBHS, OLEHKY, IIPUKUIKY, TIOJb30BaTbCS  CAMHULIAMU  HU3MEPEHUSA
COOTBETCTBYIOIIMX BEJIMYMH.

CocTtaBisaTh OYKBEHHBIE BBIPAKEHUS IO YCIOBUIO 3a/1aUH.

W3Bnekats wHGOpMAINIO, MPEACTABICHHYI0 B TaOJUIaX, Ha JIMHEWHOM,
CTOJIOYATOM WU KpPYroBOM JuarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIC
JTaHHBIE, UCITOJIb30BATh JJAHHBIC [IPU PELICHUU 3aa4.

[IpeacraBnsaTs HH(GOPMALIMIO C TIOMOMIBIO TAOIUL, JUHEHHOW U CTOIOYATON
JIAArpaMM.

Harasignas reomerpust

[IpuBoaUTH TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEIOIUX (Gopmy
M3YUYEHHBIX T€OMETPUUYECKUX IIJIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUTyp.

N3o00paxkath ¢ TOMOIIBIO  LUPKYJSI, JUHEWKH, TpaHCIOpPTUpa Ha
HEJTMHOBAHHOM U KJIETUATON Oymare n3ydeHHbIC MII0CKUE TeOMETPpUUIECKIe (DUTYPHI
¥ KOH(UTypanuu, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaThCS TEOMETPUUECKUMHU MMOHSITUSMU: PABEHCTBO (PUTYP, CHMMETPHSI,
MCIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEH: OCb CHMMETPHUH, LIEHTP
CUMMETPUH.

Haxoautes BeTM4YMHBI YTII0B U3MEPEHUEM C ITIOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBI 33JJaHHOM BEJIMYMHBI, TIOJIB30BATHCS MPU PELICHUU 3aJa4 I'PagyCHON MepOou
YIJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIN, IPAMOM, PA3BEPHYTHIA U TYIIOU YTJIbI.



Boluucnars JMHY JOMAHOM, MEPUMETP MHOTOYTOJbHUKA, IMOJb30BATHCS
€AMHULIAMU U3MEPEHUS JTUHBI, BBIPAXKATh OJTHU €IUHULIBI U3MEPEHUS JJIUHBI Yepe3
JpyTHe.

HaxonuTb, uCnonb3ys 4epTEXHbIE HHCTPYMEHTHI, PACCTOSTHUS: MEKTY IBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, UTMHY MyTH Ha KBAJIpaTHOU CETKeE.

Beraucnsate  miomanas  GuUTyp, COCTaBIEHHBIX W3 MPSMOYTOJIBHHUKOB,
WCITOJIB30BATh Pa30MCHIE HA MMPSMOYTOJIBHUKH, HA paBHBIC (DUTYPHI, TOCTPAUBAHHE
JI0 MPSIMOYTOJIbHUKA, TI0JIb30BATHCS OCHOBHBIMU €TUHUIIAMU U3MEPEHUS TLIOIAIH,
BBIPQXKATh OJHU €IMHUIIBI U3MEPEHUS IIOIIAIU Yepe3 ApyTue.

Pacrio3naBaTh Ha MOAENSIX M HM300paKEHHUSIX MUpaMUAY, KOHYC, IWJIMHIP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o00paxkath Ha KIeT4aTOM OyMare MpsIMOYTOJbHBIN Mapasieenunes.

Boraucisats 00bEM psIMOYTOJILHOTO Napajuiesienurneia, Kyoa, mojab30BaThCs
OCHOBHBIMU €JIMHUIIAMU U3MEPEHUS 00bEMa;

Pemiath HecHOXHBIE 3a7a4d HAa HAXOXKJCHHE T€OMETPUUECKUX BEIUYUH B
MPAKTUYECKUX CUTYAIUSIX.



TEMATHYECKOE IINTAHUPOBAHUE
5 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Harypanbnble uncina. JleiicTBus ¢ 43 5 bubnuoreka [{OK
HATypaJbHbBIMU YHCIIAMHU https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. Jlunuu Ha 12 5 bubnunoreka LIOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 ObeikHOBCHAbIE APOOH 48 2 https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
4 H .M 10 1
ATDUIHAN TEOMETPHAL. VIHOTOYTONBHIIH https://m.edsoo.ru/7f4131ce
bubnmnorexa LIOK
5 38 2
flecaiiie ApodH https://m.edsoo.ru/7f4131ce
5 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
! TosToperne 1 0bobmene 10 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10
. 170 7 4

I[TPOTPAMME



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

6 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
1 Hatyparbhsie smena 30 2 https://m.edso00.ru/7f414736
2 Harnsgnas reomerpust. [Ipsimbie Ha 7 bubnnorexa [JOK
IJIOCKOCTH https://m.edso00.ru/7f414736
bubnuoreka [{OK
3 Jlpodn 32 2 1 https://m.edso00.ru/7f414736
bubnuoreka [{OK
4 Haratsaias reoMeTpus. CHMMCTpHS 6 L https://m.edso0o.ru/7f414736
bu6nmorexa LIOK
B
> PIPAKCHIA C OykBaMH 6 https://m.eds00.ru/7f414736
Harnsianas reomerpusi. @urypsl Ha bubnnorexa [JOK
6 14 1 1
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubnmorexa LIOK
7 I1 40 2
OJIO’KUTENbHBIE M OTPULIATEIbHBIE YHCIIa httns://m.edsoo.ru/7fA14736
bubnmorexa LIOK
IT 1
8 PEACTABIICHHIE JAMHbIX 6 https://m.edsoo.ru/7f414736
9 Harnsanas reomerpusi. @urypsl B 9 1 bubnunorexa LIOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
[ToBTOpenue, 060061IeHNE, bubmuoreka [JOK
10 20 1
CHCTeMaTHU3aIus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10
1 170 8 5

[MPOT'PAMME



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

5 KJIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yjabTrara
1 Yucia ¥ BEIUUCIEHUS
[Tonnmath W MPaBWIBHO YMNOTPEOISITh TEPMUHBI, CBA3aHHBIC C
1.1 HAaTypaJbHBIMU  YHUCIIaMU, OOBIKHOBEHHBIMH U  JIECITHYHBIMU
JIpOOSMH
12 CpaBHUBaTh U YHOPSAOYMBATH HATypajbHbIC YKCIA, CPAaBHUBATH B
' MPOCTEHIINX CITydasx OOBIKHOBEHHBIE IPOOH, IECATUIHBIE IPOOH
COOTHOCUTh TOYKY Ha KOOPJMHATHOM (YUCIOBOM) TPSIMOM C
1.3 COOTBETCTBYIOIIUM € 4YMCIOM M HM300pa’kaTh HATypajbHBIC YHCIA
TOYKaMU Ha KOOPJAMHATHOU (YHCIIOBOM) MPSIMOi
14 BrimonHaTh apudmMeTnyeckre ASHCTBUSA ¢ HATYpaTbHBIMU YHCIIAMH,
' C OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHININX CIydasx
15 BrITIOTHATE TPOBEPKY, TPUKUIKY PE3yJIbTaTa BHIYUCICHUI
1.6 OKpyrIaTh HaTypaJIbHBIC YUCITA
2 Penrenne TeKCTOBBIX 3a7a4
Pemates TekcTOBBIE 3amauu  apUPMETUYECKUM CIIOCOOOM U ¢
2.1 MOMOIIBIO0 OPTraHU30BAaHHOT'O KOHEYHOTO 1epedopa Bcex BO3ZMOXKHBIX
BapUAHTOB
Pemates 3amaum, copepikamue 3aBUCHMOCTH, CBS3BIBAIOIINE
2.2 BEIIMYUHBI: CKOPOCTh, BpEMs, pPACCTOSHHUE, LI€Ha, KOJIMYECTBO,
CTOMMOCTD
23 Hcnonp30BaTh KpaTKUE 3allMCH, CXEMBbl, TaOIUIbl, 0003HAYEHUS TPU
' peIIeHUH 3a1a4
[Tonp30BaTbCsi OCHOBHBIMU €IMHHUIIAMHU W3MEPEHHS: IIEHBI, MacCHI,
2.4 paccTOsIHUSI, BPEMEHH, CKOPOCTH, BBIpaXaTh OJHH €IMHHIIbI
BEITMYUHBI Uyepe3 Ipyrue




2.5

3.1

H3Biekars, aHAIN3UPOBATh, OILICHUBATh uH(pOpMAaIIHIO,
MPEACTABICHHYID B  Ta0nWIile, Ha CTOJOYAaTOH Juarpamme,
WHTEPIPETUPOBATH MIPEACTABICHHbBIC JAHHBIC, UCII0JIb30BATh JIaHHbBIC

IIpu pCUICHUHA 3aJ1a4
Harn;mHa;{ reoMETpHUs

ITonw30BaThCA FCOMCTPUYCCKUMHU TMOHATHUAMU: TOYKA, IIpsMasd,

OTpE30K, JIy4, yroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT

3.2

3.3

3.4

3.5

3.6

[TpuBoANTE TIpUMEPHl OOBEKTOB OKPYXKAIOMIETO MHUPA, WMEIOIINX

dbopMy U3yUEHHBIX T€OMETPUUECKHUX (HUTYD

Hcronbs30BaTh TEPMHUHOJIOTHUIO, CBA3AHHYIO C yIjaMU: BepLIMHA
CTOPOHA; C MHOIOYIOJbHUKAMHU: YIOJ, BEpPIIMHA, CTOPOHA,
JIMaroHallb; ¢ OKPY>KHOCTBIO: PalyC, TUAMETP, LICHTP

N300pakaTh N3y4eHHbBIE TEOMETPUYECKHIE PUTYPBI HA HETMHOBAHHOMN
U KJIETYaTOH Oymare C MOMOIIbIO LUPKYIIS U JINHEHKH

Haxonuth IIMHBI OTPE3KOB HENOCPEICTBEHHBIM HM3MEPECHUEM C
IIOMOIIBIO JINHEWKH, CTPOUTH OTPE3KHM 3aJaHHOM JUIMHBI;, CTPOUTH
OKPY>KHOCTB 3aJJaHHOI0 paanyca

Hcnons30BaTh CBOMCTBA CTOPOH U YTJIOB IPAMOYT'OJIbHUKA, KBaJlpaTa

JJI UX TOCTPOCHUS, BBIYUCIICHUS TUIOIAAN U IICPUMETPaA

3.7

Bbruncnsate mepuMeTp M IIIOLIAAbL KBajpara, MNPSIMOYrOJbHUKA,
¢buryp, coctaBiIeHHbIX M3 MPSIMOYTOJIbHUKOB, B TOM 4Hcie (Uryp,

n300paxEHHBIX HA KJIeT4aToi Oymare

3.8

3.9

[Tonb30BaThCcs OCHOBHBIMH METPUUYECKHMHU €IUHHUIIAMH H3MEPEHUS
JUIMHBI, TUTOIIA/IN; BBIPAXKaTh OJHU €JMHULBI BEIMUMHBI Yepe3 Jpyrue
Pacno3naBath napauienenumnen, Ky0, ACIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, pedpo, TpaHb, H3MEPEHHs; HAXOAUTh H3MEpPEHHS

napajuiesenumnena, kyoa

3.10

3.11

6 KJIACC

Beruncnsate  00b€M  kyOa, mapaienenurena 1o 3aJlaHHBIM
WU3MEpEHUSM, MOIh30BAThCs SAUHUIIAME U3MEPEeHUs 00BEMa

PeriaTte HeCI10KHBIC 3a4a4d Ha HU3MECPCHUEC TCOMCTPUICCKUX BCIIMINH

B IIPAKTUYCCKHUX CUTyallUuAX




Kon

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUSN OCHOBHOM

NpoBepPsSIEMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yjabTrara
1 Yucna u BBIYUCIEHUS
3HaTh W MOHMMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIMUYHBIMU BUIAMU
11 YHCeJ U CI0CO0aMU UX 3aMUCH, IEPEXO0IUTh (€CIIU ATO BO3MOXKHO) OT
OJIHOM (DOPMBI 3aITUCH YK CIIA K IPYTOH
12 CpaBHHMBaTh W YHOPSAOYMBATH IIENible YHCIA, OOBIKHOBEHHBIC H
' JECSTUYHbIE TPOOH, CPaBHUBATH YKCIIA OJJHOTO U Pa3HBIX 3HAKOB
BelmonHATh, coueTas  YCTHbIE W INHCbMEHHBIE  IPHUEMBIL,
13 apudmeTnyecKue ACUCTBUS C HATYPAIbHBIMHU U IENIBIMH YHCIIAMU,
' OOBIKHOBEHHBIMH M JIECATUYHBIMHU JAPOOSIMHU, TOJOXKUTEIbHBIMU U
OTPULIATEIILHBIMU YUCIIAMH
BbruucisTh 3HaU€HUS YUCITOBBIX BBIPAKEHUH, BBITIOJIHITH TPUKUIKY
14 U OLEHKY pe3yJbTaTa BBIYHUCICHHM, BBINOIHATH IPEeoOpa3OBaHUs
' YHCIOBBIX BBIPAXEHHH Ha OCHOBE CBOMCTB apuU(METHUYECKUX
NEeUCTBUHI
15 OkpyrisaTh 1eNble  4Yuciaa M JAECATUYHBIE JpoOH, HaXOIUTh
' IPUOIIHKEHHS UCENT
CoOOTHOCUTH TOUKY Ha KOOPAWHATHON MPSAMOM C COOTBETCTBYIOLIUM
1.6 eil ynciioM 1 n300paxarh YKcia TOYKaMU Ha KOOPAMHATHOM MPSMOH,
HaXOJUTh MOAYJb YUCIIa
17 CoOTHOCUTH TOYKY B MPSMOYIOJBHOM CHCTEME KOOpJIWHAT C
' KOOPJIMHATAMHU 3TON TOUKH
18 OkpyrisaTh 1eNble  uYuciaa M JAECATUYHBIE JIpOoOM, HaXOAWUTh
' NPUOIKEHUS YHCeT
2 UYucnoBbie 1 OYKBEHHBIE BBIPAKEHUS
[Tonumathb 1 ynotpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3alMChIO CTETIEHU
2.1 Yrclia, HaXOIWUTh KBaJpaT M Ky0 4YHWCIA, BBIUUCIATH 3HAUCHUS
YHCJIOBBIX BBIPAXKEHUMU, COIEPKAIINX CTETICHU
99 [Tonb3oBaTbCs MPU3HAKAMU IETMMOCTH, PACKIIAbIBaTh HATYPAJIbHbBIC
' YKCJIa HA IPOCTHIE MHOKUTEIN
2.3 [Tonb30BaThCs MacITabOM, COCTABISATH IPOMOPIIUU M OTHOIIICHUS
Hcnons3oBaTh OyKBbI i OOO3HAUEHUS 4YHCEN TMPH 3aluCH
24 MaTeMaTHYECKUX BBIPAKEHUI, COCTABISATh OYKBEHHbBIE BRIPAKCHUS U
(bOopMyITBI, HAXOUTH 3HAYCHUST OYKBEHHBIX BBIPAKCHUHN
2.5 Haxonutb HEM3BECTHBIN KOMIIOHEHT PABEHCTBA




3.1

3.2

Pentenue TekcTOBBIX 3amad

Pemate MHOromaroBble TEKCTOBBIE 3a/Jauyd  apu(DMETHUYCCKUM
crocooom

Pemate 3a1aun, CBs3aHHBIE C OTHOILLIEHUEM, MPOMOPLIMOHATIEHOCTHIO
BEJIMYUH, MPOIIEHTaMH, PEIIaTh TP OCHOBHBIC 33Ja4M Ha JAPOOH U

IIPOLCHTHL

3.3

Pemare 3agaum, copepXKallue 3aBUCUMOCTH,  CBA3BIBAIOILKE
BEIIMYUHBI: CKOPOCTb, BpE€Ms, pacCTOSHUE, LEHY, KOJIHMYECTBO,
CTOMMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00bEM pabOThI, UCIOIb3YsI
apu(MeTHUeCKue MACUCTBUS, OLEHKY, TPHUKUAKY; I0JIb30BAThCA

CAMHUIaMH U3MEPCHUA COOTBECTCTBYIOIINX BCIIMYUH

3.4

3.5

CocTaBisiTh OyKBEHHBIC BBIPAXKCHHUS 110 YCIIOBHIO 337291
W3Bnekath nHMOPMAIIHIO, TPEICTABICHHYIO B TaOHIIAX, HA TMHCHHOM,
cTomOuaTod MM  KPYroBOM JuarpamMmax, HHTEPIPETHUPOBATH

MMpCACTaBJICHHBIC TaHHbIC, KCII0JIb30BATh JAHHBIC IIPU PCIICHHUU 3aaa4

3.6

[TpencraBisiTh WHPOPMAIUIO C IOMOIILIO TAONHII, JTUHEHHOW W

CTOJIOYATON UarpamMm

Harnsanas IreoMCTpus

4.1

4.2

4.3

[TpuBoauTE NpUMEpPbl OOBEKTOB OKPYKAIOLIETO MHpa, HUMEIOLINX
(opMy H3YUYEHHBIX T€OMETPUUECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX 1 CHMMETPUYHBIX (UTYD

H300paxaTh ¢ MOMOIIBIO HUPKYMS, JWHEHKH, TPaHCIOpTHpa Ha
HEIMHOBAaHHOM ©  KjJeT4aTod Oymare U3y4eHHBbIE TIIOCKUE
reoMeTpuueckue GUrypsl 1 KOHOUTYpallui, CAMMETPUYHBIE (PUTYPBI
[Tonp30BaTbCsi TEOMETPUUYECKUMHU TOHSATHUSMH: PAaBEHCTBO (QUTYD,
CUMMETpHS;,  HCIOJb30BaTh  TEPMHHOJOTHUIO, CBSI3aHHYIO  C

CHMMeTpHCﬁZ O0Cb CUMMCTpPHH, HCHTP CUMMCTPHUU

4.4

4.5

HaxonuTts BETWYMHBI yTI10B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbI 33JaHHOM BEJMYMHBI, IOJB30BATLCA IIPU PELICHUU
3a/1a4 IrpaJyCHOM MEpOM YIJIOB, paCllO3HABATh HA YEPTEKAX OCTPBIH,
MPSAMOM, pa3BEPHYTHIN U TYIIOM YIJIbI

Beluucnate JUIMHY — JIOMaHOM, NEPUMETP  MHOTOYTOJIBHHKA,
MOJI30BAaTbCAd E€AMHULIAMU HM3MEpPEHHs JUIMHBI, BBIpAXKaTb OJHU

CANHUIBI USMCPCHUA NJIMHBI YEPEC3 NPYTrUc

4.6

Haxonnuth, wucnonb3yss 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUS:
MEXIYy ABYMS TOYKAMM, OT TOYKM JO MPSIMOW, JIMHY IIyTH Ha

KBaJPaTHOMU CETKE




Bbruucnsate miomanb GUryp, COCTaBICHHBIX U3 MPSMOYTOJIbHUKOB,

UCIIOJIb30BaTh pa30ueHue Ha MPSIMOYTOJIBHUKH, HA paBHbBIE (DUTYPHI,

4.7 JOCTpauBaHUE 10 MPsAMOYrOJbHHMKA, I10JIb30BaTbCsl OCHOBHBIMHU
CIMHUIIAMUA UW3MEPEHUs IUIOLAAM, BbIpaXKaTb OJHU EAMHULBI
M3MEPEHUs TUIOIIAIN Yepe3 Apyrue
Pacnio3HaBaTh Ha MoOzENSIX M HM300paXKEHUAX NHUPAMUIY, KOHYC,

4.8 IWIMHAP, MCIOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBAHME, pa3BEPTKA

49 N3006paxars Ha KJIET4aTOMN Oymare IPSIMOYTOJIBHBII

' napaesenunes|

410 Bbraucnate 00bEM  IPSAMOYTOJNIBHOTO —Tapajuienenumnena, Kyoa,

' H0JIb30BAaThCsl OCHOBHBIMM €AMHUIIAMH U3MEPEHUs 00bEMa

411 Pemartr HecnoXHBIC 3aa4u Ha HaXO0XKIACHUC TCOMCTPHUYCCKUX

BCJIMYHMH B IIPAKTUYCCKUX CUTYyaAllUAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

5 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 HatypasibHble uncna u Hyjab
11 HarypanbHoe umcno. Psa narypanbnbix uncen. Yucno 0. M3obpaxeHue
' HaTypaJIbHbIX YMCEJl TOUKaMU Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOI
19 [To3suumonHass cucrema cuucieHus. Pumckas nHymepauus. [lecarnunas
' CUCTEMA CUUCIICHUS
13 CpaBHeHuE HaTypalbHBIX YMCEJ, CPABHEHUE HATypPaJIbHBIX YHMCEIl C HYIEM.
' OxpyrieHue HaTypalbHbIX YUCEI
CnoxeHue, BBIUMTAHME, YMHOXXEHME U JIEJICHHE HaTypaJbHbIX YHCEIL.
14 CBOICTBO HYJIA IIPU CJIOKEHNUHU, CBOMCTBA HYJIS U €IMHULIBI TIPU YMHOKCHHU.
' [lepemecTuTensHOE M COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHSI U
YMHOEHUS, PacpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOMXKEHUS
L5 Hcnonb3oBanue OykB i 0003HAUEHUS HEU3BECTHOIO KOMIIOHEHTa U
' 3aMKCcy CBOMCTB apu(METHUECKHUX ACHCTBUM
Jennrenn M KpaTHBIE YHCIA, Pa3oXKeHHE Ha MHouTenu. [Ipocteie u
1.6 coctaBHble uucia. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenne ¢
OCTaTKOM
17 Crenenp ¢ HaTypaJbHBIM IIOKAa3aTEJIEM. 3allUCh YHCIA B BHJE CYMMBI
' pa3psAHBIX CcIaraeMbIxX
UucnoBoe BbIpa)keHUE. BbIUMCIIEHHE 3HAYEHUN YHUCIIOBBIX BBIPAKECHHM,
18 MOPSAJIOK BBIMOJIHEHMsI JAeWCTBUN. lMcnonp30BaHME NIPU  BBIYUCIIECHUSX
' MEPEMECTUTENBHOIO U COYETATENIbHOIO CBOWCTB (3aKOHOB) CIIOXKEHHS U
YMHOXEHUS, paCIPEAEIUTEILHOIO CBOMCTBA YMHOKEHHUS
2 Hpobu
[IpencraBaenne o JApoOu Kak croco0e 3amucd  YacTH  BEIMYHUHBI.
OO6bikHOBEHHBIE 1poOu. [IpaBunbHbIe U HenpaBUIIbHbBIE ApoOu. CMenaHHast
2.1 IpoOb, TpecTaBIeHNEe CMEIIaHHOW ApOoOU B BHJIE HENMPABUIBHON podu U
BBIJICJICHHE I1€JI0W YacTU 4YHClia W3 HENMpaBWIbHOW npobu. M3o0pakeHue
npoOeit TouKaMy Ha YUCIIOBOM MPsSMON




OcHoBHoOe cBoiicTBO Apobu. Cokpamienue apodeii. [IpuBenenue apodbu k

22 HOBOMY 3HameHarento. CpaBHeHHE IpoOeit
23 CrioxeHue ¥ BeIYUTaHue IpooOeid. YMHOKEHHUE U JICTICHHE TIpo0ei, B3aMMHO-
' oOpartable 1podu. HaxoxkaeHue 4acTH mMeoro  1eoro Mo ero 4acTu
Hecsatuynas 3amuchk apoOeit. [IpencraBneHune AecITUYHON NpoOW B BHIE
24 0OBIKHOBEHHOM. M300paskeHne NeCATUYHBIX APOOEH TOYKaMH Ha YHUCIOBOU
npsimoii. CpaBHEHHE AECATUYHBIX IpoOeit
25 ApudmeTndeckne ACUCTBUS € JACCATUYHBIMU JpoOsmMu. OxpyriieHue
' JECATUYHBIX Ipobeit
3 Pemenune TekcToBbIX 33724
3.1 Pemenne TekCTOBBIX 337129 apuPMETHIECKUM CIIOCOOOM
3.9 Pemenue noruueckux 3anay. Pemenue 3amad nepedopoM Bcex BO3MOKHBIX
' BapHaHTOB. Mcnionp30Banue npu peiieHn  3a1a4 TaOIuIl U CXeM
Pemenne 3anmau, conepKaliMxX 3aBUCUMOCTH, CBS3bIBAIOUIUME BEIUYHMHBI:
33 CKOpPOCTb, BpeMs, PacCTOSHHUE, IIEHY, KOJIMYECTBO, CTOMMOCTb. EXMHMIIBI
' U3MEpEHUS: Macchl, 00bEMa, 1IEHBI, PACCTOSHUS, BPEMEHHU, CKOpOCTH. CBS3b
MEXy €IUHULIAMH U3MEPEHUS KaKI0N BETUUHHBI
34 Pemenre oCHOBHBIX 3a/1a4 Ha 1poOu
3.5 [IpencraBnenue naHHBIX B BUJE TaOIUII, CTOJIOUATHIX AUArpaMM
4 Harnsinnast reometpust
Harnsimaeie mpenctaBneHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTPE30K, JIy4d, yroj, JJOMaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYI. YTOIL
IIpsimoi, OCTPBI, TYIION U Pa3BEPHYTHIN YIIIbI
JnuHa oTpe3ka, METpUYECKHUE €UHULBI ITUHBL. JlTMHA TOMaHOW, TEPUMET]
4.2 MHOTOYTOJIbHUKA. VI3MepeHue U TOCTpOEHHWE VYIJIOB C TOMOIIBIO
TpaHCHOpTHUpA
43 Harnsioaeie mpencraBieHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' MPSIMOYTOJIBHUK, KBaAPAaT, TPEYTOJIBHUK; O PaBEHCTBE PUTYD
N3o0paxenune ¢uryp, B TOM 4ucie Ha kierdatoi Oymare. Iloctpoenue
44 KOHpUrypanuid M3 yacTedl MNpsIMOil, OKPY)KHOCTH Ha HEJIWHOBAHHOW W

kieryaTo Oymare. Hcmomp3oBaHME€ CBOWCTB CTOPOH W YIJIOB

NpsAMOYTOJIbHUKA, KBaApaTa




[Tnomanps mnPAMOYroJbHHUKA M MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
4.5 MPSIMOYTOJIBHUKOB, B TOM 4ucie (puryp, M300pakEHHBIX Ha KJIETYATON
Oymare. EquHUIBI U3MEpEHUs MII0IIa 11
Harmsinaeie NpeCTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
HNpSMOYTOJIBHBIM Iapasuiesnienunes, KyO0, MHororpaHHuku. V3o0pakeHue
4.6 IIPOCTEHIINX MHOIOrpaHHUKOB. Pa3BépTku Kyba M mnapaienenunena.
Co3znanue Mojieneil MHOTOIpaHHUKOB (U3 Oymaru, poBOJIOKH, IUIACTHIIMHA
U IpyTUX MaTepHaioB)
47 O0BEéM MPSAMOYTOJIBHOTO Mapayienenumneaa, Kyoa. EquHunel usmepeHus
' 00Béma
6 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 HarypanbHble uncna
Apudmerndeckue IeHCTBUS ¢ MHOIO3HAYHBIMM HAaTypaJbHBIMHM YHCIAMHU.
YucnoBble BBIPAKEHUS, MOPSIOK JEHCTBUM, HCIOIb30BAaHUE CKOOOK.
11 Vcnionb30BaHue MpU BBIYUCICHUAX MEPEMECTUTENBHOTO U COYETATEIHHOTO
CBOWCTB CIIO)KEHUSI W yMHOXKEHUS, pacClpeAelUTeIbHOr0 CBOWCTBA
YMHOXKEHUS
1.2 OxpyrieHne HaTypaJbHbIX YUCEI
13 JlenuTenu U KpaTHbIE YKCiIa, HAMOOIBIIUI OO JeTuTeNh U HauMEeHbIIIee
' o0miee KpatHoOe. J{eTMMOCTb CyMMBI U TIPOU3BEICHUS
14 JleneHnue ¢ ocTaTkoM
2 Hpobu
91 OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE JIPOOei.
' CpaBHEHHE U YIIOPSIOYMBAHUE IpOOEi
95 Pemrenune 3amau Ha HaX0XIEHUE YacTH OT IIEJIOTO U IIEJIOTO 10 ero YacTH.
' JpoOHoe 4nciIo Kak pe3ynbTaT JeIeHus
23 [IpencraBiaenue necsATUUHOW ApoOM B BHAE OOBIKHOBEHHOM JpoOH U
' BO3MOYKHOCTb MPENICTABICHHUS OOBIKHOBEHHOW APOOH B BHJIE NECATHIYHON
Hecsatuunble npoOuM U MeTpuueckas cucreMa Mep. Apudmernyeckue
2.4 JEMCTBUSL M YHCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH M JECATUYHBIMU
JIpOOSMH




OrtHomieHue. JleneHue B JaHHOM OTHOIIEHWH. Macmral, MpOMOpPIHSL.

& [TpuMeHeHue nponopLuii IpU peIIeHUH 3a1a4
[TonsaTue nponenra. Boruncnenue npoueHTa oT BEIMYUHbI U BETUYUHBI 110
2.6 e mpoueHTy. BripaxeHne NMPOIEHTOB JECATHUYHBIMH JIpoOsimu. Pemienue
3ajJja4 Ha MPOLEHTHI. BbIpakeHue OTHOIIEHUS BEIUYMH B POLIEHTAX
3 [TonoxutenbHbIC U OTPULIATEIIBHBIE YHUCIIA
[TonoxurensHble U OTpHULIATENbHbIE yKcia. Llenbie uyncna. Moayns uucna,
3.1 reoMeTpuyYecKasi HHTepIpeTanuss MOAyns 4ucia. M3o0pakeHue yucena Ha
KOOPAMHATHOU NpsiMoil. Uucnosble npoMexkyTKkH. CpaBHEHUE YHCET
> Apudmernueckue IeUCTBUSA C IOJOKUTEIBHBIMU U OTPHIATEIbHBIMU
' qucIaMu
[TpsmMoyronbHas cucTeMa KOOpJMHAT Ha II0cKocTH. KoopAuHAThl TOUKH Ha
3.3 IUIOCKOCTH, abcumcca W opauHata. [loctpoeHwe Touek W ¢uryp Ha
KOOPJIMHATHOMH MJIOCKOCTH
4 BykBeHHBIE BBIpaXKEHUS
[Ipumenenne OykB Ui 3alMCH  MaTEMaTHUECKUX BBIpAXEHUH U
41 npeiokeHnii.  CBoiictBa  apupmeTnueckux jAercTBuil. BykBeHHBIE
' BBIPa)KEHUS U YMCIIOBBIE MTOJICTAHOBKU. byKBEeHHbBIE PABEHCTBA, HAXOXKACHUE
HEU3BECTHOTO KOMIIOHEHTA
4 ®opmyisl, (GopMyIIbl IEPUMETPa U IUIOIIAIU MPSIMOYTOJIbHUKA, KBaJpara,
. 00BbEMa napaienenunesa u Kkyoa
5 Pemienue TekcTOBBIX 3a1a4
5.1 Pemenre TekCTOBBIX 3374 apu(PMETHUECKUM CITIOCOOOM
5 5 Pemenue nmornueckux 3agad. Permenue 3apau nepe0opoM BCeX BO3ZMOMKHBIX
' BapHUaHTOB
Pemenue 3amau, cojepxamux 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEIWYHHBIL:
CKOPOCTb, BpEMs, pacCTOSHHME, I1I€Ha, KOJIMYECTBO, CTOMMOCTb,
5.3 MPOU3BOIUTENEHOCTD, BpeMsl, 00bEM padoThl. EMUHUIIBI H3MEpeHus: Macchl,
CTOUMOCTH, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBsI3b MEXIy €IMHUIIAMU
U3MEPEHUs KaXKI0W BEITMYHHbI
£ 4 Pemenne 3amauy, CBA3aHHBIX C OTHOLIEHHEM, IPONOPLHOHAIBHOCTHIO
' BEJIMYMH, IPOIIEHTAMHU; PellIeHne OCHOBHBIX 3ajlay Ha IpoOH U NMPOIECHTHI
.- OueHka U NMpUKUIKA, OKpyriieHHne pesynbrata. CocTaBieHne OyKBEHHBIX

BBIPAKECHUM 10 YCIIOBUIO 3a7a4H.




HpeIICTaBJIeHI/Ie JaHHBIX C IIOMOIIBIO Ta6HI/IL[ U JuarpamMmm. CroiOuateie

> quarpaMMsl. YTeHHe KpyroBbIX AuarpamMmm
6 Harmnsiinas reomerpust
6.1 Touka, mpsmas, OTpPe30K, Jy4, Yroj, JIOMaHas, MHOIOYTOJIbHUK,
' YeTBIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTH, KPYT
6.2 B3auMHoe pacmonokeHue ABYX NPSAMBIX Ha IUIOCKOCTH, MapauleibHbIe
' psMble, IEPIEHIUKYIISPHbIC IPSIMbIE
6.3 M3MepeHue paccTOSHUI: MeXAy IABYMs TOYKaMHU, OT TOUKU JIO0 NPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJIpaTHOM CETKe
6.4 W3mMepeHue 1 NoCTpOSHHE YIJIOB C OMOILBIO TPAHCIOPTHPA
65 Bupl TpeyroipHUKOB: OCTPOYTOJIbHBIM, MPSAMOYTOJIbHBIN, TYIOYTOJbHBIH,
' paBHOOEIPEHHBIN, PABHOCTOPOHHUIMA
6.6 YetpipéxyronbHuK. [IpSAMOYTroIbHHK, KBaJpaT: HCIOJIH30BAHHE CBOWCTB
' CTOPOH, YIJIOB, WaroHanei
N300pakeHre reoMeTpuYecKux (Uryp Ha HEIMHOBAaHHOM Oymare c
6.7 UCTIOJIB30BAHUEM  ITUPKYISA, JIMHEWKH, YrOJbHHMKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieTdaToi Gymare
6.8 ITepumeTp MHOIOYTOJIBHUKA
[Tonsatne  mmomanu  GUTYpHl,  €IWHUIBI  U3MEPEHUS  TUTOIIAMH.
6.9 [TpubnmxéHHOE M3MepeHue iomaay Guryp, B TOM 4Mciie Ha KBaJApaTHON
CeTKe
6.10 [TpubnmxEHHOE N3MEPEHNE UTHHBI OKPY)KHOCTH, TUTOIIAIN KpyTra
6.11 Cummerpusi: LeHTpasibHas, oceBas U  3epkaibHasd. IloctpoeHue
' CUMMETPUYHBIX (HUryp
Harnsnuele  mpencraBieHMss O HPOCTPAHCTBEHHBIX durypax:
napajieNnenurnen, Ky, mpu3ma, mupaMua, KOHyC, IWIAHID, ap u cdepa.
6.12 N300pakeHre  MpOCTpaHCTBEHHBIX  ¢uryp. Ilpumepsl  pa3BEpTok
' MHOTOTPAaHHHWKOB,  [WwiHMHApa W  KoHyca. Co3manme  monenei
NPOCTPAHCTBEHHBIX (HUryp (U3 OGymaru, MpoBOJIOKH, IUIACTHIIMHA U JIPYTHX
MaTepuasioB)
6.13 [Tonsitne 00BEMa, equHUIIBI U3MEpeHHsT 00béMa. OOBEM TIPSAMOYTOIHHOTO

napajenenunena, kyoa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Maremaruka: 5-i kiacc: 0a30Bblil ypOBEHb: YUEOHHK: B 2 4ACTAX; 3-€ U3JaHUE,
nepepadboranHoe Bunenkun H. ., XKoxos B.U., YecnokoB A.C. u np.
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» MatemaTuka: 6-if kjaacc: 0a30BbIil ypOBEHb: YUEOHHK: B 2 4acTsX; 3-€ U3/1aHNUE,
nepepadotanHoe Bunenkun H. 4., XKoxos B.1., Yecnokos A.C. u nip.
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METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metonnueckoe mocodue K MpeaMeTHOM TUHUN yueOHUKOB 1o MaTeMartuke H. 5.

Bunenkun, B.W. Koxos, A.C. UecHOKOB u Jip
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NHTEPHET ®ruc Mos mkoaa, Yun.py, PEIL, buoanoreka 0P
MartemaTtuka 5 kiaacc, budaunoreka 0P MartemaTuka 6 Kiacc,
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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISeTCS OJHHM M3 ONOPHBIX KYPCOB OCHOBHOTO 00IIero oOpa3oBaHUS: OHA
oOecrieunBaeT U3y4eHUE IPYTrUX AUCHUILUINH, KaK €CTECTBEHHO-HAYYHOTO, TAK U T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOEGHHE HEOOXOIUMO AJISl MIPOAOJKEHHs] 00pPa30BaHUS U B IIOBCEIHEBHON JKU3HHU.
Pa3zButne y oOy4arommxcsi Hay4YHBIX MPEACTaBICHUH O TPOUCXOXKICHUH U CYIIHOCTH
anreOpanyecknx aOCTpakIHid, crocode OTpaKEHUs MaTeMaTU4YeCKOH HayKoll SBICHUH U
IPOLIECCOB B MPHPOJEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIIICHUS, HEOOXOMUMBIX /ISl aJanTaldd B COBpeMEHHOM IudpoBoM obmiectse. M3ydenue
anreOpbl o0ecrieuynBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JIeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKaeHHs. OCBOeHHE Kypca anredpsl oOecreuynBaeTt
pa3BUTHE JIOTHYECKOTO MBIIUICHHS OOYYalOUIMXCs: OHHM HCIOJNB3YIOT JEIyKTUBHBIE |
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNE M KOHKPETH3AIUIo, abCTparupoBaHNWE W aHAJIOTHIO.
OOyuenue anreOpe mnpexanojaraeT 3HAYUTEIBHBIH OOBEM CAMOCTOSATENBHON JESTEIbHOCTH
00ydJaroImMxcs, TO03TOMY CaMOCTOSITEIbHOE pEIIEHHE 3a7ad  sABISIETCS — pealu3anueit
JeATEIbHOCTHOTO MIPUHIMIA 00y4YeHUSI.

B cTtpykType nporpaMMel yaeOHOTO Kypca «Are0pay it OCHOBHOTO 00IIero 00pa3oBaHHUsI
OCHOBHOE MECTO 3aHUMAIOT COJACPKATECIHLHO-METOJAHYECKUE JMHUU: «UuCIa W BBIYUCICHUSY,
«AnreOpanyeckue BhIpAXKECHHs», «YpaBHEHHUS U HepaBeHCTBay, «DyHkium». Kaxnas u3 3tux
COJIEPKATEIBHO-METOAUYECKUX JINHUKA Pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET U3YyYEHHUs Kypca,
B3aUMOJICHCTBYS C IPYTMMHU €ro JHHUSAMHU. B Xone m3yueHus ydyeOHOro Kypca oOydaronuMmcs
MMPUXOAUTCA JIOTUYCCKU PACCYKIAaTh, UCII0JIL30BAaTh TeopeTHKO-MHOH(CCTBeHHLIﬁ SI3BIK. B cBs131u
C OTHUM B MporpamMmy yueOHOro Kypca «Anre0pa» BKIIOUYEHbI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEJICTABJICHHBIE BO BCEX OCHOBHBIX pa3lieiax MaTeMaTHYeCcKoro oOpa3oBaHHS U
CIOCOOCTBYIOIIUE OBJIAICHUIO O0YYAIOIIMMHUCS OCHOB YHUBEPCATIHLHOTO MATEMATUYECKOTO S3bIKA.
CopnepxkaTebHOM U CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanue TuHUM «HHcCla 1 BBIMUCICHUS» CIYKUT OCHOBOU JJIs JAIbHEHUIIIET0 U3yUeHUs
MaTE€MaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy  OOYyYaIOMIUXCA  JIOTMUECKOTO  MBIIIJICHUS,
(GOpMUPOBAHUIO YMEHHSI TOJIb30BATHCA AITOPUTMAMH, a TAK)Ke MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX [IJIsl TOBCEIHEBHOW >KM3HU. Pa3BUTHE MOHATHUS O YHCJIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPALUOHAIBHBIMH YHCIIAMHU,
bopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIBHOM YHCie. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIO.

Conepkanue JABYX anreOpanyeckux JHMHUW — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y 0OYUAIOIINXCS MAaTEMATHYECKOTO
anmnapara, He0OXOJAUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro oOmiero obpa3zoBaHus y4eOHBIH MaTepHai
TPYNIHUPYETCsT BOKPYT pPalMOHAIbHBIX BbIpaKeHUH. AureOpa JE€MOHCTPUPYET 3HAUYEHUE
MaTEMaTUKU KakK sI3bIKa JJI1 [MOCTPOCHMSI MAaTEMaTUYECKUX MOJEINIEH, ONHUCAaHUs IMPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHust anredbpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOO0XOAMMOro, B 4YacTHOCTH, Ui OCBOEHHUS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMHU JCIYKTUBHBIX paccyxkaeHui. [IpeoOpasoBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEH K MAaTEMaTHUECKOMY
TBOPYECTBY.



Copepxanue  (QyHKIHOHAIbHO-TpaUUYECKOW  JIMHUU  HAEJIEHO Ha  IOJydeHUe
00yJarmUMUCs 3HaHUH 0 QYHKIHMSIX KaK BaXKHEUIIICH MaTeMaTHUECKON MOJISIH JJIsI OTIMCAHUS U
HCCJIEIOBaHMSI PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mIpupone M obmiectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHuHbIC
BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MaTEMaTUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJbTYpBI.

CormnacHo yueOHOMY MUIaHy B 7—9 Kitaccax u3ydaeTcsl yueOHbIN Kype «Anredpay, KOTOpbId
BKJIFOYAET CJICAYIOIINE OCHOBHBIE pa3eiibl cojiepkanust: «Hucna v BBIYUCICHUSY,

«AnredpanyuecKue BEIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha usyuenue yueGHOro Kypca «Anredpa» orBoaurca 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henmeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).
COJAEP/)KAHUE OBYYEHUA
7 KJIACC

Yuciia v BbIYHMCIICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECITUYHBIE, TIEPEXO/T OT OJTHOM (POPMBI 3aITUCH APOOEH K IPYTOii.
[ToHsATHE paLMOHATIBHOIO YMCIA, 3alMCh, CPABHEHUE, YIOPAAOYMBAHUE PALMOHAIBHBIX YHCEN.

Apudmerndeckre IeHCTBUSA ¢ pallMOHALHBIMU YicIaMu. PelieHne 3a1au U3 peaabHON MPaKTUKA
HA YacTH, Ha POOH.

CremneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: ONpeiesieHue, Mpeodpa3oBaHuE BbIpAXKEHUN Ha
OCHOBE OIpe/eIeHHUs, 3aiCh 00IbINX ncen. [IponeHTsl, 3anich MPOLEHTOB B BUJIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJ]aul HA MPOLIEHTHI, PELIeHUE 33/1a4 U3 pealbHOU
IIPAKTUKU.

IIpuMeHeHne IPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATypaJIbHbIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi K 0OpaTHasi pONopLUUOHATBHOCTH.

AuiredpanyecKkue BbIpasKeHUs1

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPDAXKEHMS C IepeMeHHOM. [lomycThMble 3HaueHUs
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEX,Ty BEIMUMHAMU B Buje GopMyIibl. Berancnenus
no ¢opmynam. [Ipeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE BBIPAKEHUS,
npaBuia MpeodpazoBaHKs CyMM U IPOM3BEACHUH, MpaBUiIa PacKpPbITUA CKOOOK M MPUBEACHUS

IMOJOOHBIX ClIara€MbIX.

CBOMCTBa CTENEHH C HaTypaJIbHBIM ITOKa3aTCJICM.



OpnowieHsl 1 MHOrowieHsl. CteneHb MHOrowieHa. Cl0KeHHE, BBIYMTAHUE, YMHOKCHHE
MHOTOWICHOB. @OpMyIIbl COKPAIIEHHOIO YMHOKEHHMs: KBaJApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBagpaToB. Pa3nokeHne MHOTO4JICHOB HA MHOKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHEHHE, KOPEHb ypaBHEHMs, MpaBWila NpeoOpa3oBaHMs ypaBHEHUs, PaBHOCHIIBHOCTb
YpaBHEHUM.

JluHeitHoe ypaBHEHHME C OJHOM MEPEMEHHOM, YHUCIO0 KOpPHEW JIMHEHHOIo YpaBHEHUS,
pelieHne JIMHENHbIX ypaBHeHUI. CocTaBIeHNe YpaBHEHUH 110 YCIIOBUIO 3a1aul. Pemenue

TEKCTOBBIX 33J1a4 C [IOMOLIbIO YPABHEHUM.

JluneitHoe ypaBHEHME C JBYMs NEPEMEHHBIMU M ero rpapuk. Cucrema ABYX JIMHEHHBIX
YpaBHEHMH ¢ JBYMs NEepeMeHHbIMHU. PelieHue cucreM ypaBHEHHMH cIOCOOOM IOACTAHOBKH.
IIpumepsl perieHns TEKCTOBBIX 3a7a4 € IIOMOIIBI CUCTEM YPAaBHEHUM.

DOyHKIUH

Koopaunara Toukn Ha mnpsMoil. YucnoBble mpomexyTku. PaccrosiHue Mexay AByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AOcmucca W opauHaTa TOYKH Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIx 3aBucuMocTeil. [lonsitue pynkun. I'paduk pynkuuu. CoiictBa pyHkiuil. JInnelnas

bynkuus, e€ rpapuk. I'papux pynkuun y = [x|. ['paduueckoe perienne IMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yuciia 1 BLIYUCICHUSA

KBagpatueiii xopeHb u3 uwncna. lloHarue o0 wupparuoHadbHOM uucie. JlecsiTudHbIe
MPUOJIMKEHUST UPPAITMOHATIBHBIX uncesl. CBOMCTBAa apu(METHUECKUX KBaIpPaTHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BHIPAKCHHA WM BBIYHCICHUSM. JleHCTBUTENbHBIE
qycIia.

Crenens c 1esbIM TToKaszareneM 1 e€ cBoicTBa. CTaHaapTHas 3aliCh YHCIA.

Auredpanyeckune BbIPaKeHHUs

KBanparHeiii TpéxuiieH, pa3ioKeHnue KBaJApaTHOTO TPEXUWICHa HA MHOXKUTEIH.



Anrebpanueckas apo06s. OCHOBHOE CBOWCTBO anreOpanueckor apoou. ClioxeHue,
BBIUMTAHUE, YMHOXKEHHE, JCICHUE anreOpandecKkux apoOeil. ParmoHanbHbIe BBIPAKCHHS U HX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBanparnoe ypaBHeHnue, Qopmyia KOpHeHW KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTHbIM. [Ipocteiimme npoOHO-
paluMOHaIbHbIE YPABHEHUSI.

I'paduueckas uHTEpHpeTannss ypaBHEHUN C JBYMS MEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUH € IByMs IepeMEeHHBIMHU. | [prMepbl pelieHus cucTeM HeJIMHEWHBIX YPAaBHEHU C IBYMS
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEHCTBA M UX CBoWcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOI.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHElHHbIE HepaBeHCTBAa C OAHOM mnepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. O6IacTh onpeAeNneHuss U MHOXKECTBO 3HaueHud (QyHkuuu. CriocoObl
3amanus QyHKIUH.

I'padux ¢ynkuuu. Yrenue cpoiictB (yHkumu no e€ rpaduky. Ilpumepsl rpaduxos
(bYyHKLUH, OTpaXKaIOLMX pealbHbIe IPOIIECCHI.

@YHKINY, ONUCHIBAIOIIME MPAMYI0 U OOpAaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX

rpa¢puku. OyHKIUK Y = X2,y = X3,y = VX, Y= I'paduueckoe pelieHre ypaBHEHUH U CUCTEM
YpaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanyionanpHble yuclia, UPpalMOHATIBHBIE YHMCIa, KOHEYHbIE U OECKOHEUHBIE JIeCATHUYHBIC
npobu. MHOXeCTBO JEHCTBUTENBbHBIX YHCEN, JCHCTBUTENIbHbIE 4YHClIa Kak OECKOHEUHBIE
JecaTUYHbIe ApoOu. B3anMHO 0JTHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM JEHCTBUTEIBHBIX
yucen U KOOPAUHATHOM MPSMOM.

CpaBHeHUE IeHCTBUTENBHBIX YHCel, apupMETUYECKHe JeHCTBUS C NeHCTBUTEIbHBIMU

qHucCJiaMu.



PaBMepBI 00BEKTOB OKPYXaromero Mmupa, JJIMTCIbHOCTD IIPOLECCOB B OKPYKAOIICM MUPC.

[TpubnnxEHHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTb MNpHOMMKeHHUs. OKpyrieHHe 4YHCenl.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHUs M HEpaBEHCTBA

JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHHM, CBOAAIIMXCS K JIMHEHHBIM.

KBanpartHoe ypaBHenue. Penienue ypaBHeHNH, CBOJAIIMXCS K KBaApaTHbIM. bukBagpatHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUM TpeTbel M YETBEPTOM CTEIEHEW pa3iloKEHHEM Ha

MHOXUTCIIN.

Pemenue ,Z[pO6HO-paL[I/IOHaJ'ILHI>IX ypaBHeHHﬁ. Pemenue TeKCTOBBIX 3a1a4 anre6panquKI/IM
METOJA0M.

YpaBHeHHE C IBYyMs NEepeMEHHBbIMU M ero rpaduk. PemieHue cucreM ABYX JHMHEHHBIX
YpaBHEHHUH ¢ IByMs IEpeMEHHbIMU. Pelienue cucreM AByX ypaBHEHMM, OTHO U3 KOTOPbIX

JUHENHOE, a APYyroe — BTOPOi cTerneHu. ['paduueckast UHTEpIpeTaIus CUCTEMbl yPaBHEHH I
C IByMs IE€PEMEHHBIMHU.

Perienue TekCcTOBBIX 3aau aNreOpandeckuM CriocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

PemieHne nNMHENHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PeleHne CcUCTEM JIMHEHWHBIX
HEpaBeHCTB C OJHOW mepemeHHOW. KBaapaTHble HepaBeHcTBa. ['padmueckas MHTeprpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKIUHA

KBamparnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaboma, KoopauHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

Ipadukn dyskmmit: y = kx, y=kx + b, y =k/x, y=x3, y =x, y = |x| , # ux cBoiicTBa.
Yncii0BBIE MOCIEI0BATEILHOCTH H MIPOrPecCHH

[TonaTHe yMCIOBOW MOCIENOBATENBLHOCTH. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIioi N-To wiieHa.

Apudmerndeckas U reomeTpudeckas nporpeccuu. opmMyiiel N-ro ujaeHa apupMeTH4ecKon
Y TEOMETPUYECKON MTPOrPECCUil, CyMMBI IIEPBBIX N UJIECHOB.

N3ob6paxenue 4ieHOB apu(pMETHUYECKOH M TEOMETPUYECKOH MPOrpeccHii TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUATbHBINA pOCT. CII0KHBIE MPOIIEHTHI.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA



JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yabTAThl OCBOGHUSI IPOTPaMMbl  y4yeOHOro Kypca «Amnredpa»
XapaKTEepU3yOTCS:

1) MAaTPUOTHYIECCKOEC BOCIIMTAHHUE:

NPOSIBJICHUEM HHTEpeca K MPONUIOMY UM HACTOALIEMY POCCHUHCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOWIEHUEM K JOCTHKEHHSIM PpPOCCHUMCKMX MAaTeMaTUKOB M POCCUHUCKOMN
MaTE€MaTUYeCKOW IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIATHBIX

chepax;
2) rpaskIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEHM TpakJaHWHA M pealu3allid ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTUYECKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)XJIEHUIO 3TUYECKUX IPOOJEM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) TpyaoBOe BociUTaHHE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B DPEIICHMM IPAKTUYECKHUX 3alad MaTeMaTHYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTeMaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCel
KHU3HU Ul YCHEeITHON Npo(ecCHOHANbHOM AeITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUM OOpa30BaHUS U
KU3HEHHBIX TUIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPUSITHIO MaTEeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCYKICHHI, YMEHUIO BHIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpI/ICHTaLIHeﬁ B JCATCIBHOCTH Ha COBPEMCHHYIO CHUCTEMY HAYYHBIX HpeI[CTaBHeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHUA UYCJIIOBCKA, IIPUPOABI U 06HIGCTBa, IIOHUMAaHHEM
MaTeMaTH4eCKOu HAayYKH KakK C(I)epbl YeJIOBEUECKOM ACATCIIBHOCTH, OTaIlOB eé Pa3BUTHA U
SHAYUMOCTH IJId pa3BUTUA HUBHUIIN3allWKU, OBJIAJICHUCM A3BIKOM MAaTCMATUKH U MaTeMaTHIeCKOM
I(yanypOfI KaKk CpC€ACTBOM IIO3HAHUA MHpA, OBJIAJCHHUCM HpOCTCfIH.IPIMH HaBbIKaMH
HCCH@HOB&T@HLCKOﬁ JCATCIIBHOCTH,

6) pusnyeckoe BocnuTanue, GopMUpoBaHNe KYJIbTYPbI 310POBbSI H IMOIHOHAILHOTO
Os1aronmosyqusi:



TOTOBHOCTBIO TPUMEHSITh MATEMAaTHUECKIE 3HAHNS B HHTEPECaX CBOETO 370POBBS, BEICHHS
3JI0pOBOTO 00pa3a KU3HHU (30POBOE MUTAHKE, COATAHCUPOBAHHBIA PEKUM 3aHITHIA U

OT/bIXa, peryisipHas GU3nvecKas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HABBIKA PEe(ICKCHH,
IPU3HAHUEM CBOETO ITPaBa Ha OUIMOKY M TAKOTO K€ IpaBa JAPYroro 4eIoBeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

OpHEHTAIlMe Ha MPHUMEHEHHE MAaTeMaTH4YEeCKUX 3HAHWUHU JUIs pelieHHs 3ajad B o0iacTu
COXPAaHHOCTH OKpPYXKAIOIIEH cCpenpl, IJIaHUPOBAaHUSA IOCTYIKOB M OLEHKH MX BO3MOXHBIX
MOCJEICTBHMA Ui OKpPYXKAroIIeH Cpenibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKHX
npo0JeM U MyTel ux pereHus;

8) aganTanus K U3MEHSIOIMMCS YCJIOBHSM COIMAJILHOM M MPHPOIHO# Cpeabl:

I'OTOBHOCTBIO K ﬂeﬁCTBHHM B YCIIOBUAX HGOHpeﬂGHéHHOCTI/I, IMMOBBIIICHUKO YPOBHA cBoci
KOMIICTCHTHOCTH YCPE3 MPAKTUUCCKYIO ACATCIIBHOCTD, B TOM YHCJIIC YMCHHUEC YUYHUTHCA Y APYTHUX

Jrofiel, MPUOOpPETaTh B COBMECTHON AEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUH
U3 OIIBITA IPYTHUX;

HEOO0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YKCiIe (HOPMYyITUPOBATH WIICH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neGUIHUTHI COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILMIO0, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTHPOBaTh MpPUHUMAaeMble pPELIeHUs M JIEeHCTBHS,
(GbopMyIUpOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJIbHBIC yqeﬁm,le JecTBUA

Bba3oBble Jornyeckue geiicTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTHYeCKUX OOBEKTOB, MOHATHUH,
OTHOILIEHUH MEXAYy MOHATUSAMH, (OPMYIMPOBATH ONpEICNCHHUs TMOHATHH, YCTaHABIMBATh
CYILIECTBEHHBIH MPHU3HAK KJIacCU(PHUKAIMU, OCHOBAHUS JUIsl 0000IIEHNSI U CPAaBHEHUS, KPUTEPUU
[IPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (GOpPMYJIUPOBAaTH W MNPeoOpa3OBbIBATh CYXACHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE;

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpeUHsl B (haKkTax, TaHHBIX,
HaOJIOCHUAX M YTBEPXKACHUSAX, MpeasaraTb KPUTEPUU JUIS BBIABICHHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUIL;

JlenaTb BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTMBHBIX M WHAYKTHBHBIX
YMO3aKJII4YEeHAN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparb [10Ka3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUH (IpsAMble M OT MPOTHBHOIO),
IPOBOJUTH CAMOCTOSITEIBHO HECIIOKHBIE JJ0KA3aTEIbCTBA MATEMAaTHUECKUX (PAaKTOB, BEICTPAUBATh



apryMeHTallo, MPUBOJUTh MPUMEPbl M KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyX/1eHus;

BbIOHMpaTh crnoco0 pelieHuss yueOHOW 3aadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILCHUS,
BBIOMpPATh HaHOOJIee MOIXOAAIIHNHA ¢ YIETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKHe eCTBHUA.

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIIECIOBATENBLCKUI HMHCTPYMEHT TO3HaHHs, (GOpMyIupoBaTh
BOIPOCHI, PUKCUPYIOIIUE TPOTUBOPEUHE, IPOOJIEMY, CAMOCTOSITEILHO YCTAHABIUBATH HCKOMOE 1
naHHOe, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

IIPOBOJIMTH 10 CAMOCTOSATEIBHO COCTABIICHHOMY IUIAHY HECIIOXKHBIM IKCIEPUMEHT, HEOOJIbIIOE
WCCJICIOBAHNE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4ecKoro oOBeKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITENILHO (OPMYyITHUPOBaTh O0OOIMIEHUS W BBIBOABI 1O pPE3yJbTaTaM IPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMSI, OIICHUBATh JIOCTOBEPHOCTH IMOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000111eHHI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIJIBHraTh MPEATIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBIIATh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HWH(MOpPMAIMU, JTaHHBIX, HEOOXOIUMBIX JIJIst
pelieHus 3a1a4uu;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETHPOBATH MH(POPMAIIHIO PA3IMYHBIX
BUJIOB B (DOPM IIpe/ICTaBICHMUS;

BbIOUpaTh POpMy MpeacTaBIeHUs HH(GOPMAILIMU U WILTIOCTPUPOBATH pelllaeMble 331a4u CXEMaMH,
JIuarpaMMmamu, HTHOU rpaduKoi U UX KOMOMHAIUSIMU;

OIICHMBATh HANE&KHOCT, WHGOPMALMU MO KPHUTEPHUSM, MPEAJIOKEHHBIM YUHUTEIeM WU
c(hopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBHSIMU U LIEISIMU OOLICHMUS,
SICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MMChbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUs 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh MOJIy4YEHHbII pe3ybTar;

B X07i€ 00CY>KJIeHHs 3a/1aBaTh BOIIPOCHI 10 CYILIECTBY 00CYK/1aeMOM TeMbI, MPOOJIEMBI, pelIaeMoi
3aJauu, BBICKA3bIBaTh WUJIEH, HAIEJICHHbIE HA MOUCK PELICHMs], COTOCTABIATh CBOM CY)XICHUS C
CYKICHUSIMH JIPYTMX YYaCTHMKOB JUaiora, oOHapyXHBaTh pa3id4Me U CXOJCTBO MO3ULIUHU, B
KOPPEeKTHOH (opme hopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTaBIATh Pe3yibTaThl pPELICHUS 3aJauyd, »SKCIEPUMEHTa, WCCIEeIOBaHus, IPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POpPMAT BBHICTYIUIEHHUS C YUETOM 3aj1ay MPE3EHTALUU U 0COOEHHOCTEN
ayJIUTOPHUH;

MOHUMATb 1 HCII0JIb30BaTh MPEUMYIIECTBAa KOMaHIHOW U MHIAUBUTyaTbHON pabOThI IPH PEIIEHUU
y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

NPUHUMATD 1eJIb COBMECTHOM JesTeIbHOCTH, TNIAHMPOBATh OPTaHU3AIMI0 COBMECTHON PabOTHI,
pacnpenensaTb BHUIbI paboOT, JOrOBapUBAThCS, OOCYKIaThb MPOIECC M Pe3yibTaT paboThl,
0000111aTh MHEHUS HECKOILKUX TIOIEI;

y4acTBOBATh B IPYMHIOBBIX (popmax paboThl (00CyKaeHHS, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMbI
U JIpyrue), BBINOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C APYTUMH
YJIeHaMM KOMaHbl, OLICHWBaTh KAaueCTBO CBOETO BKJaJa B OOLIMHM MPOAYKT MO KPUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, AJITOPUTM pElIeHUs 3aJayd (UM ero 4acTh), BHIOMpATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

BJIAZIETh CIIOCOOAMM CAMONPOBEPKH, CAMOKOHTPOJSI IpoLecca U pe3ynbTaTa pPEeIICHHS
MaTeMaTHYeCKOH 3ajjauu;

NnpeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOBHUKHYTH ITPU PCHICHUHN 3aJa4i, BHOCUTH KOPPCKTUBLI
B JICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWJCHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLIEHUBATbh COOTBETCTBHUE PE3YibTaTa JAesTeIbHOCTH IOCTABICHHOM LIEJIN U YCIOBUSAM, OOBSICHATh
MNPpUYUHBI AJOCTHXXCHHUA MWJIM HCOOCTUIKCHHUA LCJIM, HAaXOAUTb OHII/I6Ky, AaBaTb OLCHKY
npUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOydeHus B 7 Kkiacce 0Oy4aroUMiics MOIYYUT CIEIYIOIUE IPEeIMETHbIE
pe3yIbTATHI:

Yucaa v BLIYUCIEHUS

BBIHOJ'IHSITB, COoUCTasA YCTHBIC M IMHUCBMCHHBLIC HpI/IéMLI, aqu)MeTH‘leCKI/IC JIEHUCTBHUS C
panuoHaJIbHbIMH YUCJIAMH.

HaxonuTte 3Ha4yeHMs] UYMCIOBBIX BBIPAKEHUH, MPUMEHATH pa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAUYeHHH JPOOHBIX BBIPAXKEHUH, COAEpKalUX OOBIKHOBEHHBIE H
JECSITUYHBIE TPOOH.

[Tepexoauth OT OHOW (OPMBI 3aIUCH YHCEN K APYroi (mpeoOpa3oBbIBATh NECITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB ).

CpaBHMBATh U YIOPSIOUYMBATh pallMOHAIbHBIC YUCIIA.

OKpyrasTh ymcha.

BBITTONHATE NPUKUAKY W OLIEHKY PE3YJIbTaTa BBIYMCIICHHM, OLEHKY 3HAYEHUN YHCIOBBIX
BBIPAKCHUN. BBINOIHATE JEHUCTBUA CO CTEIICHSAMU C HATypajIbHBIMU IIOKA3aTEIIMH.

HpI/IMeHHTB IMMPU3HAKU OACITIUMOCTH, PA3JIOKCHHUC HA MHOXKHUTCIIN HATYPAJIbHBIX YHUCCIIL.



PemraTs IMPAKTUKO-OPUCHTUPOBAHHLIC 3aJa4yr, CBA3aHHBIC C OTHOHMICHUEM BCJIMYUH,
MMPpONnOpUUOHAJIBHOCTBIO BCIIMYUH, IPOUCHTAMU, HHTCPIIPETUPOBATL PC3YJIbTAThI PCIICHUS 3aaa4
C y‘léTOM OFpaHquHHﬁ, CBS3aHHBIX CO CBOMCTBaMH paccMaTpuBaCMbIX 00BEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb30Bath anre0panueckyr0 TEPMHUHOJIOTUIO U CHMBOJIMKY, IPUMEHSTH e€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuana.

HaXOI[I/ITB 3HAa4YCHUA 6YKB6HHBIX BBIpa)KeHI/Iﬁ IIpH 3aaHHBIX 3HAYCHHUAX IIEPEMCHHBIX.

BrImmonaaTs HpeO6paSOBaHI/I$I LEJIO0I0 BBIPAXKCHNA B MHOT'OYICH ITPUBCIACHUCM HO,HO6HBIX
cJIaracMbIX, paCKpbITUEM CKOOOK.

BreimonHsaTh YMHOXCHHUEC OAHOYWICHA HAa MHOIOWICH KW MHOIOWwICHa Ha MHOI'OYJICH,
IMPUMCHATDb (bOpMy'J'H:I KBaapaTra CyYMMbI U KBaJpaTa pa3HOCTH.

OCYHI@CTBJI?ITB Pa3JI0KECHUC MHOTOYJICHOB HAa MHOXUTCIM C IMOMOLIBIO BBIHCCCHHA 3a CKOOKH
06]].[61"0 MHOXUTCJIA, TPYINIIAPOBKU CJIAracMbIX, JHIPHUMCHCHU q)OpMy.H COKpaH_[éHHOFO
YMHOXCHHUA.

HpI/IMeHHTB Hp606pa3OBaHI/I$I MHOI'OWICHOB JIsI PCHICHUA Ppa3JIMYHBIX 3ada4d U3
MAaTCMaTUKHU, CMCKHBIX ITPCIAMCTOB, U3 peaanofI IMPAaKTHUKH.

Mcnonb30BaTh CBONWCTBA CTENEHEH C HATypaJbHBIMU ITOKAa3aTeNsIMH JUIsl IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs M HEpABEHCTBA

Pemate JIMHENHHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NMPUMEHsAS MpPaBUIIa IIEpexoaa OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sBIIIETCS JIM YHUCIO KOpPHEM
YpaBHEHU.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPaBHEHUH U X CUCTEM.

[TonGupath npuMepsl nap YUCE, SIBISIIOIIMXCS PEIIEHUEM JIMHEWHOTO YpaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

Ctpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JUHEWHOrOo YpaBHEHHS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pemats cucrembl ABYX JMHEMHBIX YpPaBHEHUH C ABYMs INEPEMEHHBIMU, B TOM 4HCIIE
rpaduyecku.

CocCTaBiATh M pelIaTh JIMHEHMHOE YPAaBHEHHME WM CUCTEMY JIMHEHHBIX YpPaBHEHUU IO
YCIIOBUIO 3a/1ayd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayM IIOJy4YECHHBIN
pe3yJIbTar.



DOyHKIUHA
H3o00paxarh Ha KOOPAMHATHOM MPAMON TOYKH, COOTBETCTBYIOIIUE 33JaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3allMCHIBaTh YHUCJIOBBIE MPOMEXKYTKHM Ha

aﬂre6paH‘l€CKOM SA3BIKE.

OTMedaTh B KOOPJMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOHUTH
rpaduku muHeHHbIX GyHkuuid. Ctpouts rpaduk GyHKIMH y = [X|.

OnuceIBaTh C MOMOIIBIO (DYHKIIMI H3BECTHBIC 3aBUCIMOCTH MEX Y BEJIMUMHAMH: CKOPOCTb,
BpEMsi, PaCCTOSTHUE, IIEHA, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEIIBHOCTE, BPEMsi, 00BEM paboTHI.

Haxoauts 3HaueHne GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa.

[Tormmate rpaduueckuil criocod MpeacTaBlieHUs M aHalu3a WHGOPMAIIUU, W3BICKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K kxonny oOyuenus B 8 kJjacce oOydaromuiicss MNOJYYUT CHEAYIOLIUE IPEAMETHBIE
pE3YIIbTAThI:

Yuciia 1 BLIYUCICHUSA

Hcrnonb30BaTh HayallbHbIE IIPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pakaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHsATH MOHATHE apU(PMETHUECKOT0 KBAAPATHOTO KOPHS, HAXOIUTh KBa/IpaTHbIE KOPHH,
UCIIONIB3YSl TIPU HEOOXOIMMOCTH KaJbKYJIATOpP, BBINONHATH MPEoOpa3oBaHUs BBIPAXKECHUM,

COACPpKaNX KBAAPATHBIC KOPHU, UCIIOJIb3Y CBOMCTBA KOpHeﬁ.

Hcnonp30BaTh 3amucu OONBIIMX M MajblX YUCEN C TOMOIIBIO JECATUYHBIX JIpoOed H
crenener uncna 10.

Auredpanyeckune BbIPaKeHHUs

HpI/IMeHHTB INOHATHC CTCIICHHU C MLCJIBIM II0OKa3aTCjI€M, BBIIIOJIHATD Hpe06pa3013aH1/15{
BI)Ipa)KeHI/II\/’I, CoACpIKAIMX CTCIICHU C ICJIbIM ITOKA3aTCICM.

BbINONHATE TOXIECTBEHHbIE MpPeoOpa3oBaHUsl PAIMOHAIBHBIX BBIPAXEHUH HAa OCHOBE
MpaBWJI ACMCTBUI HaJl MHOTOWIEHAMH U alreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBaApaTHBINA TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHMsl BIpAXKEHUHN JJIs PELLIEHUs Pa3InYHbIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIIbHON ITPAKTUKHU.

YpaBHeHUs1 1 HEPABEHCTBA



Pemate nuHelHbIE, KBaIpaTHbIE YPaBHEHUS M PALMOHAJIbHBIE YPABHEHHUSI, CBOASILNAEC K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMHU.

IIpoBOIUTH MPOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHMM, B TOM YHCIIE C
IpUMEHEHHEM IrpaduyecKuX MpeicTaBlIeHNH (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOUEe).

[TepexoauTs OT cIOBECHOM (HOPMYTUPOBKH 334a4H K €€ anreOpandeckoil MoaemH ¢

IIOMOIIBIO COCTAaBJICHHA YPaBHCHHUSA HIM CHCTCMBI ypaBHCHHfI, HHTEPIIPETUPOBATE B
COOTBECTCTBHH C KOHTCKCTOM 3aJa4u HOJIy‘-IGHHBIfI pe3yibTar.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLIEHKH, pellaTh JIMHEWHbIC
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh TIpa(UUYECKyl0 HIUTIOCTPALIUIO
MHOK€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUUHA

[ToHUMAaTh ¥ UCIIOJIB30BaTh (PYHKIIMOHAIBHBIC TIOHSATHS U A3bIK (TEPMUHBI, CAMBOJINYECKHE
0003HaYCHMSI ), ONIPEICIIATh 3HAYCHUE (PYHKIIMH 110 3HAYCHUIO apTryMEHTa, OTPECIIATh CBOHCTBA
byHkmy o e€ rpaduky.

Ctpouts rpaduku 3JeMeHTapHBIX PYHKIMHA BHJA:

y = kIX, y = X2, Y = X3,y = [x|, y = VX, OIHCBIBaTh CBOHCTBA YHCIOBOH (YHKIUH IO €&
rpaduxky.

K xoHuy oOydeHus B 9 kiacce oOydaronuiics NOJTYYHUT CIEIYIOIIUE IpeIMETHbIE
pe3yIbTATHI:

Yucia 1 BLIYUCIECHUSA
CpaBHMBATh U yNOPSAAOYMBATH PAIUOHAIBHBIE U UPPALIMOHAIIbHBIE YHCIIA.

BreinonHATh apI/ICI)MCTI/I‘-IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YUCIIAMH, COUCTasl YCTHBIC U
INMUCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATD BBIYUCIICHUSA C UPppallOHAJIBHBIMHA YK CIIaMU.

HaxomuTe 3HaueHUs CTEIEHEH ¢ LEeNbIMU ITOKa3aTeIsIMUu U KOpHCfI, BBIYMCIIATH 3HAYCHU
YHUCJIOBBIX BBIpa)KeHI/II\/'I.

OKpyryATh JEHUCTBUTEIBHBIE YHWCIA, BBIIOJHATH IPUKHUAKY pPE3YJIbTaTa BBIYMCIICHH,
OLICHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUsI M HEpaBEHCTBA

PemaTe IMHENWHBIE U KBaIpaTHBIE YPABHEHUS, YPABHEHNUS, CBOJISIIHAECS K HUM, IPOCTEHIINE
JIpOoOHO-pallOHANIbHBIE YPaBHEHUS.



Pemate cuctemMpl IByX JIMHEWHBIX YPABHEHUMN C JIBYMs NEPEMEHHBIMU U CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3a7aud  anreOpanvyeckuM CIOCOOOM C TIOMOIIBIO COCTaBIICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMU.

[IpoBoauTh mpoCTEMIINE UCCAEAOBAaHUS YPABHEHUN U CUCTEM YPaBHEHU, B TOM YHCIIE C
NpUMEHEHHEM IrpaUIecKuX MpeicTaBlIeHUH (YCTaHaBIMBATh, UMEET JIH yPaBHEHUE UM CUCTEMA

YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBbKO, U IIpoyee).

Pemate nuHeWHBIE HEPABEHCTBA, KBAJApPAaTHBHICE HEPABEHCTBA, H300pakaTb pEILICHUE
HEPAaBEHCTB HA YHCIIOBOW MPSIMOM, 3aMIUCBHIBATH PEIIEHUE C TIOMOIIBI0 CHMBOJIOB.

Pemath cuctembl TMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOUAIOIINE KBAJPATHOE
HEPABEHCTBO, M300paKaTh PEUICHUE CHCTEMBbI HEPABEHCTB HAa YMCIIOBOHM MPSMOH, 3aIMCHIBATH
pelieHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUUHA

Pacnosnasatn (bYHKIII/H/I HU3YUCHHBIX BUJ0B. IToka3beIBaTh cXxeMaTH4ECKU PAaCIIOJIOKCHHEC HA
KOOPJIMHATHOM IUIOCKOCTH rpaduKoB byHKIHi
puna:y =k, y=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx,y= |x|, =

3aBHCHUMOCTH OT 3HaUCHHI KO3 PHUINEHTOB, OMUCHIBATh CBOMCTBA (DYHKIINHA.

Crpouth U u300paxarb CXxeMaTHUeCKU IpadUKH KBaApaTUUYHBIX (DYHKLMN, ONUCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

PacnioznaBath kBagpaTH4YHYIO QYHKIHIO 10 pOpMyJie, IPUBOIUTH TPUMEPHI KB IPpaTUYHBIX
(byHKUUI U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucaoBble MOCIEI0BATEILHOCTH H nmporpeccuun

Pacno3naBath apI/I(I)MeTI/I‘-IeCKYI-O U TCOMECTPUUCCKYIO MPOTPECCHUU TIPHU PA3ZHBIX criocodax
3aJaHus.

BbINONHATE BBIYUCIIEHUS] C UCIHOJB30BaHHMEM (POPMYNI N-TO wWieHa apupMEeTHYeCKOH M
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJIEA0BATCIPHOCTH TOYKaMH Ha KOOp)II/IHaTHOfI TIIJIOCKOCTH.

Pemmars 3a1aun, cBsi3aHHBIE C YHCIOBBIMU MOCIIEA0BATEIHHOCTIMH, B TOM YHCIIE 3a]]a4d U3
peasbHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC

Ne i/t HaumenoBanue pa3nenoB u Tem
MIPOTrpaMMBbI

1 Yucna v BeIUnciIeHUs. PanyonaibHbIe

g B~ W N

yucia
AnrebpanyecKkue BhIpaKCHHUS
YpaBHEHHUS 1 HEPABEHCTBA
Koopaunate! u rpadpuku. OyHKIuu
[ToBTOpEeHME M 000OIIEHNE

Bcero

25

27

20

24
6

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

8 KJIACC
Ne  HammenoBanue pa3ziesioB ¥ TEM IPOrPAMMBI
n/n Bceero

1 UYucna u Berurcienus. KBagpaTtHele KOpHU 15

2 Yucna u BerurciaeHus. CTeneHp ¢ LeabiM 7
nokasareeM

3 Anrebpanyeckue BelpaxkeHus. KBaapaTaslit )
TPEXUIIEH

4 Anrebpanueckue BhIpaXKeHHU . 15
Anrebpanyeckas 1poOb

) VYpaBHeHus u HepaBeHcTBa. KBagparHsie 15
ypaBHEHHUS

6 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 13
YpaBHEHUI

7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12

8 @yHknnnu. OCHOBHBIE IOHATHUS )

9 Oyukuuu. Yucnosble GyHKIUU 9

10  TloBTopeHue u 00OOIICHHE 6

J106aBUTH CTPOKY

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
9 KUIACC

102

KomngecTBo yacos

KonTposibHbie

paboThI
1

L

[IpakTnyeckue
paboThI

BBCAUTC 3HAUYCHUC

BBCIUTC 3HAUCHHUC
BBCIUTC 3HAUCHHUC
BBCIUTC 3HAUYCHHUC
BBCIUTC 3HAUYCHHUC

KonnyectBo yacos

Kontposnbnsie
paboTHI

BBCAUTC 3HAUYCHUC
BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC

1
BBE/INTE 3HAYCHUE

BBCAUTC 3HAUYCHUC

2

[IpakTnueckue
paboTHI

BBCAUTC 3HAUYCHUC
BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC
BBCAUTC 3HAUYCHUC
BBCAUTC 3HAUYCHUC
BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC
BBCAUTC 3HAUYCHUC
BBCAUTC 3HAUYCHUC

BBCAUTC 3HAUYCHUC
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Ne HanmenoBanue pa3neinoB 1 TeM IPOrpamMMBl KonunuectBo yacos

/1 Bcero  KonTpoibHbIE [IpakTueckue
paboThl paboThI

1 UYucna v BerurcieHus. J{eCTBUTENbHbBIE YnCIa 9  BBeauTe 3HaYCHHE BBEAUTE 3HAUCHUE

2 VYpaBHEHHUs U HEPABEHCTBA. Y PABHEHMS C OJJHON 14 1 BBE/IMTE 3HAYCHUE
MepEeMEHHOMN

3 VYpaBueHus u HepaBeHCcTBa. CucTeMbl ypaBHeHnn 14 1 BBE/IMTE 3HAUCHUE

4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBA 16 1 BBEJUTE 3HAYECHUE

5 OyHKIIUA 16 1 BBEINUTE 3HAYECHUE

6 HucnoBble OCIEN0BATENBHOCTH 15 1 BBEJUTE 3HAYECHUE

7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AT 18 1 BBEIUTE 3HAYCHUE
3HAHUU

Jl06aBUTH CTPOKY

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0

MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA30OBATEJILHOM ITPOI' PAMMBI

7 KJIACC
Kox - x
TR RATED IIpoBepsiemble NpeIMeTHBIE Pe3y/IbTAaThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
AT NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusI
1 UYucna ¥ BEIUUCICHUS
11 BeimonuaTe, coueras yCTHBICE W NHCBMEHHBIE MPHUEMBI, apU(PMETHUECKHE ICHCTBHUS C
' paLMOHAIBHBIMYU YHCIAMU
HaxonuTh 3HaueHHS YHCIOBBIX BBIPAKCHHH, HIPUMEHATH Pa3HOOOPa3HbIE CIIOCOOBI M MPUEMBI
1.2 BBIYHCIICHUS 3HAYCHUH IPOOHBIX BBIPAKEHHH, COAEPKAIINX OOBIKHOBEHHBIC W JECSTUIHBIC
Ipobu
[epexoanTh OT 0HOI (POPMBI 3amMCH YMCEN K Ipyroil (IIpeodpa3oBEIBATh AECATHYHYIO APOOb
1.3 B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO NECATHYHYIO
IpoOn)
1.4 CpaBHUBATb U YNOPSA0UUBATh PALMOHAIbHbIE YHUCIIA
1.5 OKpYTIJISTh YUCIIa
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Kox

IIpoBepsieMble npeIMeTHBIE pe3yJbTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTeIbHOM

NpoBepsEMoro NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHus
pe3yabTara
16 BEITONHATE MPUKUIIKY W OLIEHKY pe3yiibTaTa BEIYUCICHUH, OLIEHKY 3HAYeHHH YHCIIOBBIX BRIpaXKe-
' Huil. BRINOJIHATH EHCTBUS CO CTENEHSIMU C HATypaJIbHBIMU [OKA3aTEISIMU
1.7 [TpuMeHSI TS IPH3HAKA IETUMOCTH, pa3I0KeHHEe Ha MHOKUTEIIN HATYPAIBHBIX YHCEIT
Pemate NpakTHKO-OpUEHTUPOBAHHBIC 3aJauyl, CBA3aHHBIC C OTHOIIGHHEM BEIMYMH,
1.8 MIPOTIOPLIHOHATFHOCTEIO BEJIMUNH, IPOLIEHTAMH, HHTEPIIPETUPOBATE PE3YIIbTAThl PEIICHHUS 331
¢ YI€TOM OTpaHNYEHHH, CBSI3aHHBIX CO CBOHCTBAMH PaCCMATPHUBAEMBIX O0OBEKTOB
2 AnreOpandeckue BEIpasKeHHUs
21 Hcnonp3oBath anreOpamyeckyro TEPMUHOJIOTHIO W CHMBOJIMKY, TPHMEHSTH €€ B Iporecce
' 0CBOEHMS Y4eOHOro MaTepuana
2.2 HaxoauTh 3HaYeHUs] OYKBEHHBIX BBIPOKESHUH IPH 33JaHHBIX 3HAUCHUSX MTepPEeMEHHBIX
23 Brimonuate mpeoOpa3oBaHMs IENOTO BBEIPAKCHHS B MHOTOWICH MpPUBEICHHEM IOZOOHBIX
' CJIaraeMbIX, PACKPBITHEM CKOOOK
24 BhIMONHATE yMHOXKEHHE OJHOYICHA HA MHOTOWICH U MHOTOYICHA HA MHOTOYJICH, IIPUMEHSThH
' (hopMyITEI KBaJpaTa CYMMBI U KBaJIpaTa Pa3HOCTH
OcCyIIecTBIATh pa3ioKeHHEe MHOTOWIEHOB Ha MHOXHTENIN C IOMOIIBIO BBIHECEHHS 32 CKOOKH
2.5 O0Illero MHOXWTEJNS, TPYNIUPOBKH CJIaraeMbIX, NPUMEHEHHUS (QOpPMYyT COKpAIIEHHOTO
YMHOKEHHS
26 [IpumensTe mpeobpa3oBaHisT MHOTOWICHOB ISl PEIICHHUS Pa3IHYHBIX 337ad W3 MaTeMaTHKH,
' CMEKHBIX IPEIMETOB, U3 pealbHOM NPAKTUKU
27 Hcnonb30BaTh CBOWCTBA CTETICHEH ¢ HATYPAIFHBIMH ITOKa3aTeIsIMU ISl TIPE0Opa30BaHus BEIpa-
' JKEHUH
3 YpaBHEHHUS 1 HEPABEHCTBA
31 PemaTe nuHeliHbIE ypaBHEHMS C OJHOM TEPEMEHHON, MPUMEHSIS PAaBUIIA IEPEXOA OT UCXOAHOTO
' YpaBHEHHUS K PaBHOCHIHLHOMY eMy. [IpOBepSTS, SBISIETCS JIM YHCIO KOPHEM YPaBHEHHUS
3.2 [TpumeHsITh rpaduuecKie METO bl IPU PEIICHUH JIMHEHHBIX YPABHEHUN U UX CUCTEM
33 [MonOupats mpUMEpHI TTAp YHUCEN, SIBISIOMIUXCS PEIICHUEM JIHHEHHOTO YpaBHEHHS C IBYMSI Iiepe-
' MEHHBIMH
34 Crtpouth B KOOPAMHATHOM IUIOCKOCTH Tpa(UK JHMHEHHOTO YpaBHEHHUS C JBYMS IEPEMEHHBIMU;
' MOJIB3YSICh TPa(UKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHEHHS
3.5 Pemmath cucteMsl IBYX JIMHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TpaduIecKu
36 CocTaBiATh U pelIaTh TUHEHHOE ypaBHEHUE WM CUCTEMY JMHEHHBIX YPaBHEHMI IO YCIOBUIO
' 3aJauy, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33a4l NOITYYEHHbIH Pe3yJIbTaT
4 Koopnunats! u rpaguxn. OyHKIHHT
a1 W3o0pakaTe Ha KOOPAWHATHOH IMPSIMOIM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOPIHMHATaM,
JIy4H, OTPE3KHU, HHTEPBAJIbl, 3AIIUCHIBATH YHUCIIOBbIE MPOMEXYTKH Ha alNreOpandyeckoM si3blKe
4.2 OTMedaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33IaHHBIM KOOPIMHATAM
4.3 Crpouts rpadhuky TuHESHHBIX QyHKIMHA. CTponTh rpaduk GyHKIUHN Y = [X|
44 OnwuceIBaTh C MOMOIIBIO (DYHKIIMH HM3BECTHBIC 3aBHCHUMOCTH MEXIY BEIUYMHAMH: CKOPOCTb,
' BpEMSI, PACCTOSIHUE, IICHY, KOIUYECTBO, CTOMMOCTb, IPOM3BOAUTEILHOCTD, BpeMsl, 006EM paboTh
4.5 HaxoanTs 3HaueHne QYHKINH 110 3HAYEHHIO e€ apryMeHTa
46 [lonnmate rpaduueckuil crmoco0 IpeAcTaBIeHUS | aHaIM3a HH(pOpMaNWHU, H3BICKaTh U

HHTEPIPETUPOBATH HH(OPMALINIO U3 TPAHUKOB peasbHBIX IIPOLIECCOB U 3aBUCUMOCTEH




8 KJIACC

nposeﬁ?emoro I[IpoBepsieMble npeaMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOM
T NPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus
1 Yucna 1 BEIYUCICHUS
Hcnonp30BaTh HaYaNbHbIE MPEACTABICHHUSI O MHOXECTBE AEHCTBUTENBHBIX YHCEN JUIS CPAaBHEHHS
11 OKpYTJIEHUs] ¥ BBIYMCIEHUM, M300paxkaTh NCHCTBUTENbHBIE UYHCIA TOYKAMU HA KOOPAUHATHOI
IpsIMOHR
[IpuMeHsTs TOHATHE apH()METHUECKOTO KBaJPAaTHOTO KOPHSA, HAXOIWTHh KBaJIPaTHBIC KOPHK
1.2 HCTIONB3Ys TIPH HEOOXOAMMOCTH KaJbKyJISATOP, BBITIOIHATH IPeoOpa3oBaHUs BhIpAKEHUH, comep
JKaIllX KBaJIpaTHbIC KOPHH, UCIIOJIB3Ysl CBOMCTBA KOpHEH
13 Hcmonp30BaTh 3anmcy OONBIINX U MaJIbIX YHUCET C TOMOIIBIO NECATHYHBIX Apo0eH 1 CTeNeHeH Jrc
' na 10
2 Anrebpandeckue BbIpaKCHUS
21 [IpuMeHSTs MOHATHE CTENICHHU C IEeBIM HOKa3aTesieM, BBITOIHATH TPeo0pa3oBaHUs BEIPAKEHHH
' COIEPXKAIINX CTETIEHH C IeTbIM IoKa3aTeneM
22 BBINOMHATE TOXAECTBEHHBIE TPE0OPa30BaHUs pAllMOHANBHBIX BRIPAXKEHUI HAa OCHOBE NPAaBUII AeH
' CTBUH HaJl MHOTOWICHAMH ¥ aJre0pandyecKuMu IPOOsIMH
2.3 PackiiagpiBaTh KBaJpaTHbIM TPEXUIEH HA MHOKUTENIN
24 ITpumensaTs Mpeobpa3oBaHus BEIPAKCHUN AJIS pEIICHUS PA3IUUHBIX 3a7ad U3 MaTEMAaTHKH, CMEX
' HBIX TPEMETOB, U3 PeaTbHOH MPaKTHKU
3 YpaBHEHHS M HEPAaBEHCTBA
31 Pemate nuHeWHBIe, KBaJpaTHbIE YpaBHEHHS M PAIlMOHAIbHBIC YPaBHEHHMS, CBOASAIIMECS K HHUM
' CHCTEMBI IBYX YPaBHEHHUH C ABYMS IIEpEMEHHBIMU
IIpoBonuTs NpOCTEHIINE HUCCIEAOBAaHMS YPaBHEHHUH M CHUCTEM YPaBHEHHUIH, B TOM YHUCIE ¢
3.2 IIPUMEHEHHEM IpaHueCKUX MpeACTaBICHUN (YCTaHABINBATh, UMEET JIU YPAaBHEHUE HIIM CHCTEM:
YpaBHEHHH pEIIeHHs], €CII UMEET, TO CKOJIBKO, M IIpoYee)
ITepexomuTh OT ClOBECHON (POPMYIUPOBKH 3a/1a4H K €€ anredpandeckoi MOJEIH ¢ MOMOIIBIO CO
3.3 CTaBJICHHUS yPaBHEHUSI MJIM CHCTEMBI YPaBHEHHUI!, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTON
3aJjauyl NOJY4YEHHBII pe3ynbTar
ITprMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB AJISl CPAaBHEHUS, OLICHKH, pelIaTh JHHEHHbIC HEpaBeH
3.4 CTBa C ONHOW TEPEMEHHON M WX CHCTEMBI, JaBaTh Tpa)UUecKyl0 MLTIOCTPAIHMI0O MHOXECTB:
pelLICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB
4 DYHKIUU
IloHnmate W HMCTONB30BATh (DYHKIMOHANBHBIC TMOHATHS M S3BIK (TCPMHUHBI, CHMBOJHYCCKH
4.1 0003Ha4YeHNs), ONPEEIATh 3HaueHHe (PYHKIMH 1O 3HAYEHHUIO apryMeHTa, ONPEAeNsATh CBOHCTB
¢yHKIMH 10 e€ rpaguKy
42 Crpouts rpaduku JIEMEHTAPHBIX (byHKIHHA BH/JIA:
' y=k/xy=k/x , y =x2, y = x>, y = |x|, onucbIBaTh CBOWCTBA YNCIIOBON DYHKIMH 110 €€ rpaduKy




9 KJIACC

HpOB:f)(;IL:EMOFO IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI
e NPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus
1 Yucna 1 BEIYUCICHUS
1.1 CpaBHUBATh U YIOPSI0YMBATh PALMOHAIBHBIE U HPPAIIMOHATIBHBIE YHCIIA
19 BeimonHaTh apudmMeTrueckue IEHCTBUS C PALMOHAIBHBIMHU YHCIIAMY, COUCTas YCTHBIE U IHCh-
' MEHHbIE IPUEMBI, BHITIOJIHATH BHIUMCIEHUS C HPPALMOHAIbHBIMH YU CIaAMU
13 Haxoauts 3Ha4eHus CTENEHel! ¢ LeIbIMU ITOKa3aTeNIIMU U KOPHEH, BBIYHUCIIATh 3HAUCHHS YUCIIOBBIX
' BBIPAKEHUHN
14 OKpyIJIATh AEUCTBUTENbHBIE YHCIA, BBIIOIHATE IPUKUIKY PE3yIbTaTa BEIUMCIECHUH, OLIEHKY YHC-
' JIOBBIX BBIPAYKCHHI
2 YpaBHEHHS 1 HEPAaBEHCTBA
21 PemaTh nuHeiiHbIE U KBaJpaTHbIC ypaBHEHUs, YpaBHEHHs, CBOASIIMECS K HUM, IpocTeifirue
JIpoOHO-paIIMOHATIBHBIEC YPaBHEHHS
92 Pematp cuctembl ABYX TMHEHHBIX ypaBHEHUN ¢ IBYMS IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUIL,
' B KOTOPBIX OJTHO YPaBHCHHE HE SIBJIICTCS JIMHEHHBIM
23 PemaTts TekcTOBBIE 3aaUl aNreOpandeckuM CII0COO0M C IMIOMOIIBIO COCTABIICHUS YPABHEHUS HITH
' CHUCTEMBI JIBYX YPaBHEHHUH C JBYMs IEPEMEHHBIMHU
IIpoBonuTh mpocTeHiMe UCCIEAOBAaHUS YpaBHEHUM M CUCTEM YpaBHEHUI, B TOM YUCJE C IIPHU-
24 MEHEHHeM rpaduyecKux MPeJCTaBICHUH (HalpuMep, yCTaHABJINBAThL, UMEET JIM YpPaBHEHUE HIIH
CHUCTEMa YpaBHEHMH PEIIeHHUs], €CJIM UMEET, TO CKOJIBKO)
25 Pemrats nuHelHBIC HEPABEHCTBA, KBAIPAaTHbIE HEPABEHCTBA, N300paXaTh PEIICHHE HEPAaBCHCTB HA
' 41CJI0BOM NPSIMOM, 3aIMChIBATh PEILIEHNE C IIOMOIILI0 CUMBOJIOB
Pemarp cuctembl JMHEHHBIX HEPAaBEHCTB, CHCTEMBbl HEPAaBEHCTB, BKJIIOYAIOLIME KBAJAPATHOE
2.6 HEPaBEHCTBO, M300pakaTh PELICHHE CHCTEMbl HEPABEHCTB Ha UYHCIIOBOM TNPSIMOM, 3alMCHIBATE
peIIeHNe C MOMOIIBI0 CHMBOJIOB
2.7 VMcnonb30BaTh HEPABEHCTBA MPH PELICHUH PA3IUYHBIX 33134
3 DyHKIHN
PacoznaBate (yHKIMM W3y4CHHBIX BUAOB. llOKa3bIBaTh CXEMaTHYECKH pPACIOIOKEHHE Ha
3.1 KOOpIMHATHOW  Tutockoctd  rpadukoB  ¢ymkmmit  Buma:  y=kx,  y=kxt+b,  y=k/x
y=ax?+bx+c, B 3aBUCHMOCTH OT 3HaueHHH KOG PUIMEHTOB, ONUCHIBATH CBOMCTBA QyHKIHIT
3.2 [Toka3bIBaTh CXeMaTHYECKU PACTIONIOKEHUE HA KOOPIUHATHOM MIIOCKOCTH rpauKoB (DYyHKITHHA BHIE
' y = VX, y = |X| ¥ OITUCHIBaTh CBOMCTBA (QYHKIMI
33 CrpouTh U H300pakaTh CXeMaTHYECKH TpaUKH KBAJAPATHYHBIX (DYHKIMH, ONMMCHIBATh CBOHCTBA
' KBaJPAaTHYHBIX (QYHKIHH 110 WX Tpadukam




Konx

I[IpoBepsieMble npeaMeTHbIE Pe3yabTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibLHOM

NpOBEPsIeMOro
MPOrpaMMbI OCHOBHOTO 00IIIero 00pa30BaHUsI
pe3yJjbTara

3.4 Pacmo3znaBate KBagpaTHuHy!0 (GYHKIUIO 10 (GopMyie, HPUBOAUTH IPUMEPH KBAIPATHUHBIX

GYHKIMK U3 peasbHOH KU3HU, PHU3KKH, TEOMETPUHI
4 Apupmerndeckast 1 reOMeTpUUEcKasi IPOrpeccuu

4.1 Pacmo3HaBath apruMETHIECKYIO U TEOMETPHUESCKYIO IIPOTPECCHU MPU Pa3HBIX CIOCO0aX 3aJaHus

42 BEITOTHATE BEIMHCIEHUS C HCIOIB30BAHHEM (QOPMYI N-TO WieHa apuPMETHIECKON U TeOMETPH-
YeCKOW MPOTrpeccrii, CyMMBbI MIEPBHIX N YJICHOB

4.3 N306pakaTs 4sieHbl MOCIESAOBATEIbHOCTH TOYKAMH Ha KOOPJMHATHOM TJIOCKOCTH

a4 Pemarp 3amaun, cBA3aHHBIE C YHCIOBBIMH IIOCJEIOBATEILHOCTAMHU, B TOM YHCIE 3aJadd U3
peabHOM KHU3HH (C HCIOIH30BAHUEM KAJBKYIIATOPA, IIH(PPOBBIX TEXHOJIOTHIA)

INPOBEPSAEMBIE 3JIEMEHTBI COAEP)KAHUS

7 KJIACC

Kon IIpoBepsieMblii 3J1IeMeHT cO/lepKaHUs
1 Uncrna 1 BEIYHUCIECHHS

11 JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOA OT OAHOW (hOpMBI 3amucH IpoOel K IPyrow.
' IToHsATHE PAIMOHATIFHOTO YHCIIA, 3aMIUCh, CPABHEHUE, YIOPSIOUMBAHNE PAIMOHAIBHBIX YHCEIT

12 ApundmeTrndeckue AefCTBHA ¢ pallOHAIBLHBIME YHCIaMH. Pemenne 3aga4d U3 pealbHOH MPaKTHKY
' Ha 4acTH, Ha Ipodu

13 CreneHb ¢ HaTypalbHBIM IIOKa3aTeNeM: ONpeJe/iCHUE, MPeoOpa30BaHUe BBIPAXKEHUII HA OCHOBE
' OIIPE/ICNICHHS, 3aIIMCh OOJIBIINX YHCEI

14 [IporeHTsI, 3aMMCh MPOLIEHTOB B BUJE Ipodu U ApoOH B BUAE MPOLEHTOB. TpH OCHOBHEIE 33/1a4H
' Ha MPOIICHTHI, peIICHHUE 33124 U3 PeaTbHOM NPaKTHKH

1.5 [TpuMeHeHNe TPU3HAKOB ICIMMOCTH, pa3jioXKeHHe Ha MHOXKUTEIH HaTypalbHbIX YHCell

1.6 PeaspHBIC 3aBUCMMOCTH, B TOM YHCJIE IPpsMasi ¥ 00paTHasi IPONOPIHOHAIFHOCTH
2 AnreOpandecKue BEIPOKCHHS

21 IlepemeHHBle, 4YHMCIOBOE 3HAUEHHE BBIPAKEHUS C MEpeMEHHOH. JlomycTHMBblE 3HAYCHHUS
' IEpEMEHHBIX

2.2 [pencraBneHne 3aBUCHMOCTH MEKAY BEIMUMHAMH B Buzie popmyitsl. Beraucnenuns mo popMynam

2.3 [IpeoOpazoBanne OYKBEHHBIX BBIPAXKECHHUI, TOKICCTBEHHO PABHBIC BBIPAKCHUS

2.4 CBOJCTBa CTENEHU C HaTypaJIbHbIM IIOKa3aTeIeM

25 OnHowteHsl W MHorowieHsl. CremeHb MHorowreHa. CriokeHWe, BBIYNTAHHE, YMHOXKCHHE
' MHOTO4YJIEHOB




Konx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

26 DopMyIIBI COKpPAIEHHOTO YMHOXKEHHUS: KBapaT CyMMBI U KBagpaT pazHocTH. PopMyia pa3HOCTH
' KBagpaToB. PaznokeHne MHOTOWICHOB HA MHOXKHTEIIN
3 YpaBHeHUs

31 VYpaBHEeHNE, KOPEHb YpaBHEHWS, MpaBmia MpeoOpa3oBaHUS YPaBHEHHS, PaBHOCHIBHOCTD yPaB-
' HEHUH

3.9 JluneliHOe ypaBHEHHE C OAHOW MEPEMEHHON, YHCIO KOpHEW JIMHEHHOrO ypaBHEHUS, PEIICHHE
' JIMHEHHBIX YpaBHEHUI

3.3 CocTaBiieHHE ypaBHEHHH 110 YCJIOBUIO 3a/1a4l. PelieHne TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO YPaBHEHUH

3.4 JluHeliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMU U €T0 rpaduk

35 Cuctema [ByX JMHEWHBIX YpaBHEHHHM C JIBYMs IMEepeMEHHBIMH. PeleHue cucteM ypaBHEHUH
' croco60oM moicTaHOBKU. [IpuMephl penieHus: TEKCTOBBIX 33]a4 C IIOMOUIbI0 CUCTEM YPaBHEHUH
4 KoopauHate! 1 rpaduku. OyHKIINN

4.1 KoopauHara TOUKHM Ha IpIMOH

4.2 UricnoBble MPOMEXYTKH. PaccTosHUE MEXKIY ABYMS TOUKAMH KOOPAMHATHOW MPMOi

43 [IpsmoyronmpHas cucremMa koopauHat, ocw OX u Oy. AlOcmmcca W OpJauHATa TOYKH Ha KOOP-
' JTMHATHOH TUIOCKOCTH

4.4 [Tpumeps! rpadukos, 3a1aHHBIX hopMynamu. UteHne rpauKoB peagbHbIX 3aBUCHMOCTEH

4.5 [onsitue pyakumu. ['paduk pyakmmm. CBoiicTBa HyHKIMIA

4.6 Jluneitnas ¢ynkius, e€ rpaduk. I'padux yHkmmu y = x|

4.7 I'padmyeckoe penreHne TMHEWHBIX YPaBHEHUH M CHCTEM JIMHCHHBIX YpaBHEHUI

8 KJIACC

Kon IIpoBepsieMblii 31eMEHT COepPKAHUS
1 Yucna 1 BEIYUCICHUS

11 KsanpaTnebiii kopeHs u3 uncna. [loastue 06 nuppannoHambHOM gucie. JlecsTHIHbIe TPUOIIKEHS
' HWPPANMOHATBHBIX YHCEIT

12 CpoiicTBa apu(MeTHIECKUX KBAJIPATHBIX KOPHEH U UX MPUMEHEHHE K TPe0Opa30oBaHUIO YHCIIOBBIX
' BBIpOKEHHUH ¥ BEIYUCICHUSM. J|eHCTBUTEIBHEIC YHCITA

1.3 CrenieHb ¢ 1EeNbIM NIoKa3aTesieM U e€ cBoiicTBa. CTaHapTHAs 3aIUCh YKCTa
2 AnreOpandecKue BEIPaKCHUS

2.1 KBagpaTHblii TpEXWICH, pa3IosKeHHE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIN

2.2 AnreOpanyveckas 1po0b. OCHOBHOE CBOWCTBO aJireOpanmyecKoi 1poou

2.3 Crio)keHue, BRIYATAHNE, YMHOXKCHIE, TeTICHNE anre0pandecKux Apodei

2.4 ParrioHanpHbIC BRIPaKEHUS U MX IpeoOpa3oBaHue
3 YpaBHEHHUsI U HEPABEHCTBA

3.1 KBanpaTtHoe ypaBHeHMe, popMyria KOpHeH KBaapaTHoro ypaBHeHus. Teopema Bruera

3.2 Penienue ypaBHEeHUH, CBOISAIINXCSI K IMHEHHBIM U KBaIPATHBIM




Konx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

3.3 [Ipocreiimue 1poOHO-paOHAILHBIC YPABHEHHS
I'paduueckas nHTEpIpETAIUST YPABHEHUIA C IBYMS IEPEMEHHBIMH M CHCTEM JINHEWHBIX YPaBHEHUI
34 C JByMsl nepeMeHHbIMU. [IpuMepbl pelieHHs CHUCTeM HETWHEWHBIX YpaBHEHUH C JByMs
MIEPEMECHHBIMHU
35 Pemenne TeKCTOBBIX 3a/1a4 aNreOpanvdeckKuM CriocoO0OM
3.6 UncoBble HEPABEHCTBA M UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JTHOW TIEpEMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JluHeliHbIe HEpaBEHCTBA C OJJTHOW IEPEMEHHOMN
3.10 CucTeMbl JINHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 DyHKINU
a1 [onstre pynkuu. O6IacTh ONpeAeTIeHNs] 1 MHOXECTBO 3HaYeHUH QyHKIMH. CriocoObl 3a/1aHMS
' GyHKIMIH
4.2 I'paduk byakimm. YteHne cBOWCTB GYHKINU 110 e€ rpaduky
4.3 [Tpumeps! rpadrKoB GYHKINI, OTpasKaIONINX peabHbIC TPOIECCHI
4.4 DYHKIWHU, ONUCHIBAIOIIKE IPSIMYIO U 00PATHYIO MPOMOPIHOHAIBHBIE 3aBHCUMOCTH, UX rpaduku
4.5 OyHKIun y =X?, y = X8
4.6 Oyukuuu y = [IX, Y = |x]
4.7 I'padmyeckoe penieHne ypaBHEHUI B CHCTEM YpaBHCHHI
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUA
1 UYwcia v BEIYUCICHUS
1.1 ParoHansHbIe YKCiIa, UpPAlMOHAIBHBIC YHCII, KOHEUHBIE U OECKOHEUHbIE IECSTHUHBIE Jpoou
MHOKeCTBO NEHCTBUTEIBHBIX YHCEN, NCHCTBUTEIBHBIC YMCIIA KaK OCCKOHEYHBIC ACCATHYHBIC APOOH.
1.2 B3aumHO 0JHO3HaYHOE COOTBETCTBUE MEXAY MHOKECTBOM JEHCTBUTENBHBIX YHCEN W KOOPAUHATHOM
npsiMoii. CpaBHEHME JEHCTBUTENIBHBIX YUCE
1.3 Apudmernyeckue JeHCTBUS C IEHCTBUTEIHHBIMH YHCIAMH
W3mepenust, mpuOIMKEHNS, OLIEHKU. PazMepsl 00bEKTOB OKPYKAIOMIETO MUPA, IITUTEIHHOCTE MPOIIECCORB
1.4 B OKpyKaromeMm mupe. IIpubmmxéHHoe 3HAUeHHE BEIWYMHBL, TOYHOCTh NpUOMKeHus. OKpyTiieHHe
yucen. [Ipukraka u olleHKa pe3ynbTaToB BEIYUCICHUIN
2 YpaBHEeHHUs U HEPABEHCTBA
2.1 YpaBHEHUsI C OJJHOM TepeMeHHON
2.2 JInneliHoe ypaBHeHMe. Penienre ypaBHEHH, CBOASIIMXCS K TMHEHHBIM
2.3 KBanparHoe ypaBHeHue. Penienne ypaBHEeHUH, CBOJISIINXCS K KBaJPATHBIM
24 bukBangparnoe ypasuenue. [Ipumepsl pemenns ypaBHEHUN TPETbel 1 YeTBEPTON CTETIEHEN Pa3I0KEHNUEM
' Ha MHOXUTEIH




Kon IIpoBepsieMblii 3/1eMeHT COepPKAHUS

2.5 Pemnenne npoOHO-pallMoHaIbHBIX YPaBHEHHH

2.6 CucTeMsbl ypaBHEHUH

2.7 YpaBHeHUE ¢ ABYMS IIEGPEMEHHBIMH U €T0 Irpaduk

2.8 Perienue cucteM IBYX JIMHEHHBIX YPABHEHUH C IBYMsl IIEPEMEHHBIMU

2.9 Pemenue crctem IByX ypaBHEHHI, OJTHO M3 KOTOPBIX JIMHEWHOE, a IPYTOe — BTOPOU CTENEHU

2.10 I'padmveckas HHTEpHpETAIHS CUCTEMbI YPABHEHHUH C IBYMS IEPEMEHHBIMH

2.11 Pemenne TeKCTOBBIX 33124 anredpandeckuM crioco0oM

2.12 UmrcnoBble HEPABEHCTBA M X CBOMCTBA

2.13 PenieHne TMHEMHBIX HEPABEHCTB C OJHON MEPEMEHHON

2.14 Pemenne cucteM JIMHEHHBIX HEPABEHCTRB € OJTHOM MepeMEHHON

2.15 KBanpatHble HepaBeHCTBa

2.16 I'pacdmyeckast uHTEpIpeTaIsi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs NIEpeMEHHBIMHU
3 DyHKIHUN

31 Ksagpatuunas ¢yukius, e€ rpagpuk u cBoiictBa. IlapaGona, KOOpAUHATH BEPIIMHBI MapabOibl, OCE
' CUMMETPHHU HapadoIIbl

3.2 I'padukm dyukimit y=KX, y=Kx+b u ux cBoiicra

3.3 I'padukn dynxuuii y=K/X, y = X® u ux cBoiicTBa

3.4 I'padmkn GyHKIMIA , W UX CBOWMCTBA
4 YucroBble I0CIEN0BaTEIbHOCTH

a1 Omnpenenennie u crmocoOBl 3aJaHUsl YHCIOBBIX ITOCIEIOBATENFHOCTEH. 3amaHue IIOCIIECIOBATEIFHOCTH
' peKyppeHTHOU dopMysIor ¥ GopMyIIoit N-ro wieHa

42 Apupmerndeckass nporpeccusi. Dopmynsl N-To  uWiIeHAa AapUPMETHUECKOH INPOrpeccuy, CyMMBI
' TepBLIX N YJIEHOB

43 leomerpuueckass mnporpeccusi. @DopMynbl N-TO  WiIeHa T'€OMETPUIECKOH IPOTPECCHH, CYMMB
' IIEPBBIX N WIEHOB

44 N3o0paxeHne YIeHOB apu(METHUECKOW W TEOMETPHUECKOW MPOrPecCHid TOYKAMH Ha KOOPIWHATHO
' IJIOCKOCTH. JINMHENHBIN U SKCIOHEHIIMAIBHBIA POCT

4.5 C10XHBIE IPOLIEHTEI

ITPOBEPSAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA
OCHOBHO# OBPA30OBATEJIbHOM ITPOI'PAMMBbI OCHOBHOTI'O OBIIET'O OBPA3OBAHUS

Ko .
HDOBe ﬁimoro IIpoBepsieMble TPeGOBAHMSA K NIPeIMETHBIM Pe3y/JIbTaTaM OCBOEHHS OCHOBHOM
poBep o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI0 00111ero o0pa3oBanns Ha ocHoBe PI'OC
TpeOoBaHUA
1 YMeHue onepupoBaTh MOHATHAMH: MHOXECTBO, ITOJAMHOXECTBO, ONEPAllMM HaJ MHOXECTBAMHU;
YMEHHE ONEPHPOBATh MOHATHAMHU: Tpad, CBS3HBIA rpad, NepeBO, HUKI, TPUMEHSITh HX IIPH




Kon
MPoBePsIEMOro
TpeOoOBaAHMSA

IIpoBepsieMble TPeGOBAHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBanns Ha ocHoBe ®I'OC

pelIeHnH 3ajjay; YMEHHUE HUCIOb30BaTh rpaQUueckoe MpeicTaBIeHNe MHOXKECTB JJIsl OMHUCAHUS
peabHBIX IPOIECCOB U SIBICHUHN, IPH PEIICHIH 33184 U3 IPYTUX YICOHBIX IPEAMETOB

YMeHue onepupoBaTh NOHATUSAMU: ONpEAENeHUE, akCuoMa, TEOpeMa, J0Ka3aTesIbCTBO; YMEHUE
pacro3HaBaTh MCTHHHBIE W JIOXKHBIE BBICKAa3bIBAaHUS, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHL,
CTPOHTD BbICKa3bIBAHUS M OTPUIIAHHSI BHICKA3bIBAHUN

YMeHue onepupoBaTh NOHATHAMU: HATypaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YUCIIO, EIUMOCTE
HaTypaJIbHBIX YUCEJ, IPU3HAKH JEIIMMOCTH, LIEJI0€ YUCIIO, MOJYJIb YUCIIa, OOBIKHOBEHHAs IPOOH U
JecsTUYHasi ApoOb, CTaHIAPTHBIA BHUJ YHCIIa, PAlMOHAIBHOE YKCIO, UPPALMOHAIBLHOE YHUCIIO,
apu(METHIECKU KBaIpaTHBI KOPEHb; YMEHHE BBIIONHATH NEHCTBHUS C YUCIAMH, CPABHUBATE
U yIOpsAA0YMBaTh YHcCia, NPEICTaBIATh YUCIAa Ha KOOPAMWHATHOM MPSAMOH, OKPYIJIATH UHUCIA;
YMEHHUE JIeTIaTh MPUKHJIKY U OLICHKY Pe3yJbTaTa BEIYUCICHUI

YMeHne oneprupoBaTh MOHATHAMU: CTETICHB C IIEJIBIM IT0Ka3aTeeM, apu(pMETHICCKUI KBaIpaTHEII
KOpeHb, MHOTOWICH, airedpandeckas ApoOb, TOXXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM
CTeNeHU OoJIbIe eUHHIIBI; YMEHHE BBITIOJIHITE Pacu€Thl o hopMysiaM, Mpeodpa3oBaHUs LETbIX,
JIPOOHO-pAllMOHANILHBIX BBIPAKCHUN W BBIPAKEHHH C KOPHSIMH, Pa3lIOKEHHE MHOTOWICHa Ha
MHOXHTEIH, B TOM YHUCIIE C HCIOIB30BAaHUEM (POPMYI PA3HOCTH KBAJAPATOB M KBAIPaTa CYMMEI W
pa3HOCTH

YMeHue omnepupoBaTh IMOHATHSAMHU: UYHCIOBOE PABEHCTBO, ypPaBHEHHUE C OJHOM IHEpeMEHHOM,
YHCIOBOE HEPABEHCTBO, HEPABCHCTBO C NMEPEMEHHOM; yMEHHE pellaTh JIUHEIHHbBIE U KBapaTHbIC
ypaBHEHUS, IPOOHO-pAIMOHANFHBIE YPaBHEHUS C OHON MEPEMEHHOHN, CHCTEMBI IBYX JIMHEHHBIX
YpaBHCHHH, THHEHHBIC HEPAaBEHCTBA W WX CHCTEMBI, KBaIpaTHBIC H APOOHO-PAMOHATHHBIC
HEpPaBEHCTBA C OJHON IEPEeMEHHOH, B TOM YHCIIE NP PEeIIeHUH 3a7ad U3 APYTUX NMPEeIMETOB U
MPAaKTHUCCKUX 33/1a4; YMEHHUE HCIIOIb30BaTh KOOPANHATHYIO MPAMYIO ¥ KOOPIUHATHYIO INIOCKOCTE
JUTSL 300pasKeHHs PEIICHIH YpaBHEHHH, HEPABEHCTB M CHCTEM

YMeHne onepupoBaTh MOHATHAMH: (pyHKUHMA, rpaduk (QyHKIHMU, HyIH (YHKIUH, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKU BO3pacTaHMs, yObIBaHNUS, HaOOJbIIee X HAUMEHBIIICE 3HAUCHHS]
(YHKINH; yMEHHE OTIepHPOBATh MOHATHAMU: TIPsIMast IPOITOPIMOHAIBHOCTD, IMHEHHAS (DYHKITHS,
KBaJpaTH4yHast GyHKIHsS, 00paTHAs MPOMOPITUOHATBHOCTD, Tapaboa, THepOoa; yMEHUE CTPOHTE
rpa¢uky  (QyHKIMN, HCHOIB30BAaTh TIpadUKH TSI OMNPENENEHHUs] CBOICTB IPOLIECCOB ¥
3aBHCUMOCTEH, JUIS peIleHHs 3a/1a4 U3 IPYTuX Y4eOHBIX MPEIMETOB U PEaNbHON KHU3HU; YMEHHE
BBIpaXaTh (JOPMyIaMH 3aBUCHMOCTH MEXK/y BeJTMUHHAMHI

YMeHne OnepupoBaTh MOHSATHUSAMH: ITOCIEIOBATEIBFHOCTD, apu(MeTHUYecKass U TeOMETPHUECKas
MPOrPECCUH; YMEHHE HCIIOJIB30BaTh CBOWCTBA MOCIEA0BATENBHOCTEN, (DOPMYIIBI CYMMBI M OOLIETC
YJIeHa P PEIICHNH 33/1a4, B TOM YHCIIe 33/1a4 U3 JIPYTHX YISOHBIX IPEIMETOB 1 PEATbHOM JKH3HN

YMeHHe periath 3ajjaud pa3HbIX TUIOB (B TOM YMCJIE Ha MPOLEHTHI, I0JIM U YacTH, JABIKEHHE,
paboTy, IIeHy TOBapOB U CTOMMOCTH ITOKYIIOK M YCIYT, HAJOTH, 3aJa4dl U3 O00JIaCTH YIpPaBIICHHUS]
JIUYHBIMHA U CEMEHHBIMU (DPHAHCAMM)); YMEHHE COCTABIISITh BRIPAKCHHS, YPABHEHHS, HEPABEHCTBA
U CHCTEMBl TIO YCJIOBHUIO 33Jayd, HCCIENOBaTh IMOJYYEHHOE pELIEHNEe U OLEHHUBATEH
MPaBIONOIO0HOCTE IONYICHHBIX PE3YIILTATOB

YMeHne onepupoBaTh MOHATUSMH: (HUrypa, TOUKA, OTPE30K, MpsiMasi, Jyd, JOMaHas, Yyrod,
MHOTOYTOJNIGHUK, TPEYrOJIbHUK, paBHOOCAPCHHBIX H  PaBHOCTOPOHHUH  TPEYrOJIBHUKH,
NPSMOYTOJBHBIM  TPEYTONBHHUK,  MEIMaHa, OWCCEKTpHCa W  BBICOTA  TPEYrOJBHUKA,
YEeTRIPEXYTOJIBHUK, ITapauIesiorpaMM, poMO, IpsSMOYTOIbHUK, KBaApaT, TPalenus; OKPY>KHOCT,




Kon
MPoBePsIEMOro
TpeOoOBaAHMSA

IIpoBepsieMble TPeGOBAHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBanns Ha ocHoBe ®I'OC

KpYT, KacaTellbHast, 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (PUTYpPaMH; YMEHUE PEIIaTh 3a/1a4H, B TOM
YHCIIe U3 TOBCEAHEBHOH JXM3HH, HAa HAXOXKICHHE I'C€OMETPHYECKUX BEIMYMH C MPUMEHEHHEM
M3YYCHHBIX CBOHCTB Quryp u (hakToB

10

YMeHHe  omnepupoBaTh  MOHSATHSMH: DPaBEHCTBO  (UTYp, PABEHCTBO  TPEYrOJbHUKOB;
MapajuieIbHOCTh U MEPIEeHAMKYJISIPHOCTh MPSAMBIX, YroJd MEXIy NPSMBIMH, TMEPICHIUKYIIP,
HAKJIOHHAs, TPOEKINs, moao0ue (Guryp, mogoOHBIE TPEYTONbHUKH, CUMMETPHS OTHOCHUTEIHHO
TOYKH U NPSIMOM; YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHMMETPHIO H Tmomobue ¢uryp,
NapajuIeIbHOCTh U NEPHEHANKYISIPHOCTD NPSIMBIX B OKPY)KAIOLIEM MUPE

11

YMeHune onepupoBaTh NOHATUSAMU: JUIMHA, PACCTOSIHUE, Yol (BeJIMYMHA YIJa, CHHYC U KOCHHYC
yIiaa TpeyroibHUKA), IDIOMAAb; YMEHHE OIICHMBATH pa3sMephl IPEAMETOB U OOBEKTOB B
OKpPY’)KaIOIllleM MHUPE; YMEHUE MPHUMEHATh (POpMyIbl MEpUMETpa | MJIOUIad MHOTOYTOJIbHHUKOB,
JUIMHBI OKPY>KHOCTH W IUIOUIad Kpyra, o0beMa MPSMOYTOJILHOTO TapajlieNieluieia; YMEHUE
MIPUMEHATH IPU3HAKY PAaBEHCTBA TPEYT OJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA, TEOPEMY
[Tudaropa, TPUTOHOMETPHUIECKIE COOTHOMICHUS ISl BEIYMCICHISI IITHH, PACCTOSTHUH, TUTONTaaeH

12

YMeHune n300paxars MI0CKUE GUTYphI U X KOMOMHALIUH, IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C
MOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WJIM CUMBOJIBHOMY
OIUCAHUIO

13

YMeHHne onepupoBaTh MOHATHAMHU: NPSAMOYTOJIbHAS CHUCTEMa KOOPAMHAT; KOOPAMHATHI TOUKH,
BEKTOp, CyMMa BEKTOPOB, POU3BEIEHNE BEKTOPA Ha YUCIIO, CKAJSIPHOE MPOU3BEICHIE BEKTOPOB;
YMEHHE HMCIIOJIb30BaTh BEKTOPBI U KOOPAMHATHI JJIs NIPEJICTABICHUS JaHHBIX U PELICHUs 3a]1a4, B
TOM YHCJIE U3 APYTHX YIEOHBIX MMPEIMETOB U PEaIbHOM JKH3HU

14

YMeHne onepupoBaTh MOHATHSIMU: CTOJOMKOBBIC M KPYTOBBIE JUArpaMMbl, TAOJHIBL, CpEIHEe
apuMeTHIecKoe, MernaHa, HauOoJblllee W HAaNMEHbIIee 3HAUYCHHS, pa3MaX YHCIOBOTO Habopa;
YMEHHE U3BJICKATh, HHTEPIPETHPOBATh U MPEOOPa30BBIBATH MH(POPMAIIHIO, MPEICTABICHHYIO B
TabJMIax U Ha JUarpaMMax, OTPaXarollyl0 CBOWCTBA M XapaKTEPUCTUKU PEATbHBIX MPOLIECCOB 1

HBHeHHﬁ; YMCHHE paClio3HaBaTh U3MCHYMBLIC BEJIMYMHLI B OKPYXXAaOIIEM MUPEC

15

YMeHue onepupoBaTh MOHATUAMU: CIyYalHbIM ONBIT (CIyYalHbIM IKCIEPUMEHT), JIEMEHTAPHOE
cOOBITHE (3NIEMEHTAPHBII UCXO0/T) CITYYaHHOTO OMBITA, CIIydaifHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHUE HaXOaUuTb BCPOATHOCTHU CHy‘I&ﬁHLIX CO6I>ITI/II7[ B OIIbITAX
C PaBHOBO3MOXXKHBIMU AIIEMEHTAPHBIME COOBITHSIMH; YMEHHE PEIIaTh 3a1a9X METOJIOM OPTaHU30-
BaHHOTO Iepedopa U ¢ UCIOIh30BaHUEM IPABHIa YMHOXKEHUS; YMEHIE OLICHHBATH BEPOSTHOCTH
PCaIbHBIX CO6BITPII>i 4 HBJ’[CHHI:I, IMOHUMATDH POJIb MPAKTUYCCKU JOCTOBCPHBIX W MAJIOBCPOATHBIX
COOBITHH B OKpYXXAIOIIEeM MHPE M B >KU3HH; 3HAKOMCTBO C NOHSATHEM HE3aBUCHMBIX COOBITHH;

3HAKOMCTBO C 3aKOHOM OOJIBIIIHX YUCET U €TO POJIBIO B MACCOBBIX ABJICHHUAX

16

YMmeHue BI:I6I/IpaTB HO,I[XO,I[S[H_II/Iﬁ I/I3y‘-IeHHBIﬁ MCTOI JIsA pCHICHUA 3aaa4u, IMPUBOAUTL IMPUMCPDI
MATEMATUYCCKUX 3aKOHOM€pHOCT€ﬁ B IpUPOAEC U KU3HHU, PACIIO3HABATH MPOSIBJIICHUE 3aKOHOB
MaTEeMaTUKH B UCKYCCTBC, OIMUCBHIBATH OTACIBHBIC BHIJAIOIIHUCCA PE3YIIbTATLI, ITOJTYYCHHBIC B XO/IC
Pa3BUTHA MATEMATUKH KaK HAYKH, IPUBOAUTH ITPUMECPBI MATEMATUUCCKUX OTKpBITI/Iﬁ 1 UX aBTOPOB
B OT€YECTBEHHOU U BCCMHpHOﬁ HCTOpUN

IHNEPEYEHDB 3JIEMEHTOB COJAEPKAHMA, IPOBEPAEMbIX HA OI'D 110 MATEMATHKE



Kon

ITpoBepsieMblii 3JIEMEHT COePKAHMST

1 Ywcia ¥ BEIYUCICHUS
1.1 Hatypanbhsie u nensie yncna. [Ipu3Haku JeIMMOCTH HENbIX YHCEeT
1.2 OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, MPOIICHTHI, 0ECKOHEUHBIE IIEPHOIMUSCKUE IPOOH
1.3 ParmoHanpHbIe ynciia. ApudMeTHIeckre orepanyy ¢ paroHIbHBIMUA YHCIIaAMH
1.4 JlelicTBUTENbHBIC YncIa. APU(PMETHIECKIE ONIEPAIMH C JCHCTBUTEILHBIMHI YHCIAMU
1.5 TpubnvkEHHBIC BEIYUCICHNUS, IPABUIIA OKPYTIICHUS, IPUKUIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUI
2 Anrebpandeckne BRIPaKESHUs
2.1 BykBeHHBIC BRIpaKCHHUS (BBIPAKEHHS ¢ IEPEMEHHBIMH )
2.2 Cremnenb ¢ 1enbM nokazaresneM. CTeneHb ¢ paloHaIbHBIM MoKaszareneM. CBOICTBA CTETICHU
2.3 MHOTO4JIEHBI
2.4 Anrebpandeckas 1po0b
25 Apudmernyeckuii KOpEHb HaTypajIbHOU CTETICHHU. JeticTBus
' ¢ apu(MeTHIECKIMHI KOPHSME HATYPAJIbHON CTETICHH
3 YpaBHEeHUs U HEPABEHCTBA
3.1 Ilenbie U npoOHO-paloHaTbHbIE YpaBHeHUs. CHCTEMbI U COBOKYITHOCTH YPaBHECHUI
3.2 Ilenple u qpoOHO-panoHaATBLHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pewienne TekCTOBBIX 3a1a4
4 YwcIioBEIe MOCIEN0BATEIHHOCTH
4.1 TTocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHK ITOCIEI0BATEILHOCTEH
4.2 Apudmerndeckas 1 reoMeTpuydeckas nporpeccuu. @opmyiia CI0KHbIX IPOIECHTOB
5 DyHKINUN
Oyuknus, crocoObl 3amanus (yHkIuH. ['paduk ¢GyHkmmua. OO6nacTh ONpeNeIeHUsT ¥ MHOMXKECTBO
51 3HaueHni ¢yHkimu. Hymu ¢yHkumu. [IpoMexyTku 3HaAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH
o ¢ysakmun. MakcuMyMbl 1 MUHUMYMBI QyHKIHH. HanGornpiiee M HanMeHbIee 3HaueHUE (QYHKIIUH Ha
IPOMEXYTKE
6 KoopauHatel Ha npsiMOM U TNIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH
7 I'eomerpus
7.1 I'eomerpudeckne GUTYpHl 1 UX CBOWCTBA
7.2 TpeyroabHuK
7.3 MHOroyrosibHUKH
7.4 OKpYXHOCTb M KPYT
7.5 M3MepeHre TeOMETPHUIECKIX BEITHIHH
7.6 BekTops! Ha TIOCKOCTH
8 BeposTHOCTh U cTaTHCTHKA
8.1 OnwncaTenpHasi CTATHCTHKA
8.2 BepositHOCTB




Kon IIpoBepsieMblii 3JIeMeHT coepKaHUSA

8.3 KomoOunaropuka
8.4 MHo>ecTBa
8.5 I'padnr

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* Marematuka. AnreOpa: 7-if kimacc: 0a30BbIl YPOBEHb: yUeOHUK; 15-¢ n3nanue,
nepepadorannoe MakapsrueB F0.H., Munnatok H.I'., Hemmkos K.W. u np.; mox penakiuei
Tensaxosckoro C.A. AkunonepHoe o6ectBo «M3narensbcto «IIpocserienue»

* Marematuka. Anre0pa: 8-if kiacc: 0a30BbIl YPOBEHb: yUeOHUK; 16-¢ u3nanue,
nepepadorannoe MaxkapsrueB FO.H., Munmatok H.I'., Hemmkos K.W. u np.; mon penakiueit
Tensaxosckoro C.A. AkunoHepHoe o6mectBo «M3narensctBo «lIpocsemenne»

* Marematuka. Anre0pa: 9-if kiacc: 0a30BbIi YpOBEHb: yueOHUK; 15-¢ u3nanue,
nepepadorannoe MaxkapsrueB FO.H., Munmatox H.I'., Hemmkos K.W. u np.; mon penaximeit
Tensaxosckoro C.A. AkunonepHoe o6mectBo «M3narenscto «IIpocBemnienue»

Beeaure cBOM BapuaHT

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

Matemartuka. Anre6pa. MeToauueckue pekoMeHaanuu. 7-9 kaccol (k yaeOHuKy MakapbiueBa

1O. H. u np.) Axunonepnoe obmecto "M3narensctBo "Ilpocsemnienue”

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



Vun.py https://uchi.ru/ , @ruc Mos mikona https://myschool.edu.ru/ , bubnuorexa S0P, POIII

https://resh.edu.ru/ , bubnumoreka [{OK https://m.edsoo.ru



MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH 1eNbI0 00ECTIEUNTh U3YYEHHE CBOMCTB M pa3MepoB Quryp, ux
OTHOIIEHMM M B3aMMHOE  pACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LI€eHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
o011ero o0pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUs, CTPOUTD JIOTHYECKUE YMO3aKIIIOUECHHMs, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPBI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHus «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoil nenpr0 H3ydeHUsT TE€OMETPUHU SIBIIIETCS MCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEIBHOTO y4acTKa, pACCUUTATh HEOOXOAUMYIO JUTHHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CHUTYyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3YyJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4EOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIBb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
Y TIOHSATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX YMEHHU B (U3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUOHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus mo100us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orsoaurcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJeN0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble noHsTus reomerpun. Touka, npsiMasi, OTpPE30K, JIyd. YToi. Buael
yrioB. BepTukanbHble U CMEXHbIE VIl buccektpuca yruma. JlomaHnas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHAUKYIISIPHOCTD NPSIMBIX.

CummeTpuunbie purypbl. OCHOBHBIE CBOMCTBa 0CEBOM cuMMmeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JMHEWKHU. TpeyrojabHUK.
Bricora, mennaHna, OuccekTpuca, UX CBOMCTBA.

PaBHOOGpeHHBIE U PaBHOCTOPOHHUN  TpeyrojabHuUkU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrjoB TPEYrOJIbHHKA.
Breninue yrisl TpeyroibHuKa.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIOTEeHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. 1 IpsIMOYTOJIBHBII TPEYTroabHUK € yTrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousibllieM yriie U OOJbllel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

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

OKpyXHOCTb W Kpyr, XOopJa M JUaMeTp, HUX CBOMCTBAa. B3anmHoe
PaCIOJIOKEHUE OKPYKHOCTH W npsiMou. KacarenbHas v cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH

TPEYTOJIbHHUKA.
8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
cllydad TapajuieorpaMMoB (TIPSIMOYTOJILHUK, POMO, KBajapaT), UX MpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeopeMa O INPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LeHTp Macc TpeyrojapHuKa.

[Tonobue TtpeyronbHUKOB, Ko3(pduiuent mnoaodus. [IpuszHaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHne nogo0ust pu pelIeHUH MIPaKTUIECKUX 3a/1ad.



CpoiicTBa miomaaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IJIOMAAeH
noTI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro YyIJIa IMPsSIMOYIOJbHOTO TPEYroOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUroHOMETpuuecKue (yHKIUU
yriioB B 30, 45 u 60°.

BrricanHble U LIEHTpaIbHBIE YTIIbI, YTOJI MEKIY KacaTeJIbHOM U XOp0il. Y TIIbI
MEXIY XOpJaMU M CEKylUIMMHU. BNHCaHHbIE W ONHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpykHocteil. OOuiue

KacaTeIbHbIE K IBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenne TpeyrosbHUKOB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB. Pelenne
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmogao6usi. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O NpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BeKTOpaMu. Pa3noxkeHWe BeKTopa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKalspHOE NPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TNIOCKOCTU. Y paBHEHUS IPSIMOM U OKPY>KHOCTH B
KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToa KOOpAWHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKPY)KHOCTU. | pangycHas u pagruaHHas
Mepa yrIja, BBIYMCIECHUE UIMH Ayl OKpyxkHOocTeu. I[lmomane kpyra, cekropa,
CerMEeHTa.

JIBWKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu ¢Guryp (deMeHTapHbIe
npeactaienust). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOorpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTM)KEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKAaHUHA U PEAH3alUU €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW JKM3HM ISl YCNEIHOM MNpodeccHOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTaluel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY HayYHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU U MAaTeMAaTHUYECKOW KYyJbTYpOW Kak CpeJCTBOM
MIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HHTEPECaX CBOEIO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qunueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOIO K€ IpaBa Jpyroro 4eaoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN Ha IPUMEHEHNE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a1a4 B
00J1aCTH COXPaHHOCTH OKPY:KAIOIIEW Cpe/ipl, NIAHUPOBAHUS TIOCTYNKOB U OLIEHKU
UX BO3MOXHBIX MMOCJIEICTBUI JJI1 OKpYKaroLEeh cpebl, 0CO3HAHUEM TII100aIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pELICHUS;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YYUThCA Yy APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM JAESITEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCQUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBAThH
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUSA, (OPMYIHPOBATh W OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTHUYECKUX
OOBEKTOB, TOHATUH, OTHOLIEHUN MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpPULATENbHbIE, €AMHUYHBIC, YacTHbIE M OOUIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4YecKux (PakToB, BBICTpPAMBATh APTYMEHTAIMIO, TPHUBOJUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO permieHuss ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIlCHUs, BbIOUpPATh HauOoNee MNOAXOMAINMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCITI0JIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUNW WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIIAI0, MHCHHE;

MPOBOJUTh MO CAMOCTOSTEILHO COCTaBJICHHOMY TIUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIOCHMSI, WCCIIEIOBAaHUs, OIICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGPOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeacTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
pemraemMbie  3a7aydl  CXeMaMH, JIuarpaMMami, HWHOW Tpapukod U UX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, sSICHO, TOYHO, I'PAMOTHO BBIPAKATh CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X0JI¢ 00CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoO0JIeMbl, perraeMoi 3a7aun, BbICKa3bIBaTh WJICH, HAICJICHHbIC Ha MOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3a7]a41, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpUH;

MMOHMMATh U UCIOJIL30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

MPUHUMATh LEJIb COBMECTHOM JEATEIIbHOCTH, MIAHUPOBATh OPTraHU3aLIHNI0
COBMECTHOM pabOThl, pacnpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4yacTBOBaTh B TpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITOIHATH CBOIO YacTh paOOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT IO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUM 33/1a4H,
BHOCHTH KOPPEKTHBBI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITCIBLCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WA HEAOCTIKCHUS LEIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3naBaTh UM3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, ONpEneisTh UuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh T'E€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh IMHEHHBIEC U YTJI0BbIC BEIUYUHBL. PemaTe
3a/1a4M HA BBIYHUCIICHUE JJIMH OTPE3KOB U BEJINYWH YTIJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH TMPEIMETOB B
peaibHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epPTEXKN K TCOMETPUUECKAM 33/1a4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYX ICHUS C HUCIOJIB30BAHUEM TE€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM MEJHUAHBI, IPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELLIEHUY I'€OMETPUUECKUX 3a/1a4.

OnpenensiTe NapamiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTh MapayieIbHOCTh NPSMBIX C MOMOIIBID PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[TpoBOIUTH BBIUMCIECHUS U HAXOUTh YUCIIOBBIC M OYKBEHHBIE 3HAUCHHUS yTIIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYT'OJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX TMpPU TEPECEUECHUU JIBYX
MapajyIeIbHBIX MPSIMBIX CEKYIIEeW. Pemars npakTHuecKre 3aauyd Ha HaXOXKICHUE
YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACHATH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPIECHINKYIISIP K OTPE3KY KaK Tr€OMETPUUECKUE
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ 1meHTp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPY)KHOCTH, II0JIB30BATHCS TEOPEMOU O
MEPIECHINKYJIIPHOCTH KacaTeJIbHOW U paguyca, NpOBEAEHHOTO K TOYKE KaCaHHUs.



[Tonbp30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyueHus B 8 kiacce oOydarOmIMiics TOJNYYHT CIEAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKHM TMEPECEUCHMs] MEIUWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TUHUHU TPEYTOJIbHUKA U TPANIELIUH, IPUMEHSTh UX
CBOMCTBA IIpU PELUICHUU reoMeTpuyeckux 3aaad. Ilonp3zoBarscs teopemon @aneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpumeHsTh npu3HaKu MOA00Us TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUUYECKYIO MOJIENb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnanets NOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
PSIMOYTOJIBHOTO TPeyroiabHUKa. [101b30BaThCsl STUMU MOHSTUIMU JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJNBHBIX  Guryp (Moab3ysich, TJ€ HEOOXOAUMO, KAJIbKYJISITOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEKYIIUMU) U yIiie MEeXIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MTPUMEHSITH CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHsATh MOJly4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JIIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHUEM TNOoJA00Us W TPUTOHOMETpUU (TIOJB3YSCh, TIAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PAa3JIMYHBIE 3JIEMEHTHl MPSAMOYTOJBHOIO TPEYroJbHUKA («pPELICHHE



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
U YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHU.

[Tonp3oBatbes (hopmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXICHHMsSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXO0XK/ICHUS Pa3IU4YHbIX
AJIIEMEHTOB TPEYTOJIbHUKA ((PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX MpPHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnanets nonsTusMU peoOpa3oBaHus OA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. Ilonb3oBaThest cBoMCTBaMU MOA00MS IPOU3BOJIBHBIX (UTYp,
YMETh BBIYUCISATH JJIMHBI U HAXOJIWUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumeHsaTs
CBOMCTBa MOJO0MS B MPAKTUYECKHX 3ajJadax. YMETb MPUBOJUTH MPHUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMAaMU O MPOU3BEIECHUHA OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE NMPOU3BENCHUE BEKTOPOB ISl HAXOXKICHUS JUIMH U YIJIOB.

[Tos1b30BaTHCSA METOIOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets NOHATUSIMH NMPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoauts ocu (Wiu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIIINX CITydasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJIEJIN JUIS 3a/1a4 PEANbHON )KM3HU U MPOBOJANTH COOTBETCTBYIOIIHNE BBIUUCICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMg I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 T 22 1
PEYTOJILHIIH https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBbIE, CyMMa YIJI0B 14 1 bubnnorexa [JOK
TPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubmmnoreka HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpEHite, 00oDLIeHHE SHaril https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

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 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bu6mmoreka [JOK
1 q 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOTOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
POTIOPHL P » 1OA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 bubmorexa LHOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincanusie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnuotexa [JOK
IT 4 1
6 OBTOpCHte, 000DLICHHE SHaHHiT https://m.edsoo.ru/7f417e18
OBULIEE 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 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6moteka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
SITOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIa/Ib Kpyra 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 2 bubmmoteka IIOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[MTPOT'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







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0O 00111ero 00pa3oBaHus
pe3yJabTara
6 ['eomeTpus
Pacnio3HaBaTh N3y4eHHbIE T€OMETPUYECKHE (PUTYPBI, OTIPENeNATh UX
B3aMMHOE PAacIlOJIOKEHUE, M300paxkaTh reoMeTpudeckue (urypsl,
6.1 BBINOJIHATh YEPTEXKU MO YCIOBUIO 3afaud. V3MepsTh JUHEHHbIE U
YIJIOBBIE BEMYMHBL. PemaTts 3a1aun Ha BBIYMCIICHHUE UIMH OTPE3KOB
Y BEJIMYMH YIJIOB
Jenatb rpy0yro OLIEHKY JUHEHHBIX U YTJIOBBIX BEJIMYHH IIPEIMETOB B
6.2 peaibHOM JKU3HHU, pa3MepoB MPHUPOJAHBIX OO0BEKTOB. Pasznnyarhb
pasMephl ITUX 0OBEKTOB 110 MOPSAJKY BETUUHHbI
6.3 CTpouTh YepTeKU K TEOMETPUUECKUM 3a]1auaM
[Tons3oBaTbCs HpU3HAKaMHU paBeHCTBa TPEYroJbHUKOB,
6.4 UCIOJB30BaTh  TPU3HAKM U CBOICTBA  paBHOOEIPEHHBIX
TPEYroJLHUKOB MPH PEILICHUH 3aj]1a4
65 [IpoBOMUTH  JIOTMYECKHE  PACCY)KICHHS C  HCIIOJIB30BaHUEM
' reOMETPUUECKUX TEOPEM
[Tonp3oBaTbCs HpU3HAKaMHU paBeHCTBa IPSMOYTOJIbHBIX
6.6 TPEYTrOJILHUKOB, CBOWCTBOM MEIHAHbI, IPOBENEHHON K THIIOTCHY3E
IPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH F€OMETPHUUECKUX 3a1a4
OnpenensaTs NapaiebHOCTh MPSAMBIX ¢ TIOMOIIBIO YTJIOB, KOTOpHIE
6.7 o0pa3yeT ¢ HUMH cekymas. OnpenensiTh NapauieTbHOCTh MPSIMBIX C
' MIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUEK OJHOM MPSAMOM 10 TOUYEK
JIPYTror NpAMoi
6.8 Pemarp 3aaun Ha KirleT4aToit Oymare
69 [TpoBOMUTH BBHIYHMCICHUS W HAXOMUTh YHUCIOBBIE W OyKBEHHBIC
' 3HAYEHHUsl YIJIOB B TEOMETPUUYECKHX 33Jadax C HCIIOJIb30BaHUEM




CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX IPU IEPECEUCHUM [BYX IapauIENbHbIX MPAMBIX

CeKylllel. Pemare npakTuyecKue 3a1a4i Ha HaXO0KJICHUE YIII0B

6.10

Brnagets TmOHSATHEM TE€OMETPUUECKOTO MeECTa TO4YeK. YMETh
OTpeeNiATh OUCCEKTpUCY yIila M CEepeAUHHBIA NEePIEeHIUKYISAp K

OTPE3KY KaK reOMETPUUECKHE MECTa TOUEK

6.11

@opMyIMpoBaTh ONPENEICHUSI OKPYXHOCTH M Kpyra, XopAsl U
JMaMeTpa OKPYKHOCTH, IIOJb30BAaThCA MX CBOHCTBAMU. YMeETh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELICHUN 3a/1a4

6.12

BianeTe NOHATHEM ONKMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh e€ wueHTp. Ilomb3oBarbes (akramMu o TOM, 4YTO
OMCCEKTPUCHI YIIIOB TPEYIOJbHUKA EPECEKAIOTCSA B OAHOM TOUKE, U
0 TOM, YTO CEPEIUHHBIEC NEPIIEHIUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

6.13

6.14

Brnaners mnoHsTHEM KacaTelbHOM K OKPY)KHOCTH, I10JIb30BaThCs
TEOPEMON O TNEPHEHIUKYISIPHOCTU KacaTedbHOM M pajauyca,

HpOBCI[éHHOFO K TOYKC KaCaHHA

ITons3oBaThCA HpOCTGfII.HHMPI TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U IUHEHKH

8 KUIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacno3naBath OCHOBHEIE BUbI '—IeTI)Ipéxyl"OJ'II)HI/IKOB, HUX 2JICMCHTHI,
IMOJIb30BAaThCS MX CBOMCTBaAMU IpH pCIICHUU I'COMCTPUICCKUX 3a1a1

HpI/IMeHHTL CBOIMCTBA TOYKH nepeceucHuss MCIuaH TPCYroJIbHUKa

(eHTpa Macc) B peIICHUH 3a1a9

6.3

Bnanets moHsTHEM CpCI[HCﬁ JIMHUW TpPCYTOJIbHUKA W Tpalcuuu,

INPUMEHSTh HUX CBOMCTBA MPH PEUIEHHMM TE€OMETPHUYECKHX 3ajad.




6.4

ITonb3oBatbes TeopeMoit Pasieca U TEOPEMOM O MPONOPLIUOHATIBHBIX
OTpe3Kax, IPUMEHSATh UX JJIs PELICHUs MPAaKTUUYECKUX 3a1a4

[IpumeHsTh NpU3HAKK TOA00US TPEYrOJIbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3adayd

6.5

6.6

6.7

6.8

[Tonw3oBatbest Teopemoit [Tudaropa muis pemeHus: reoMeTpUIecKuX 1
IIPAKTUYECKUX 3a7ad. CTpouTh MaTEMAaTHYECKyH0 MOZCIb B
MPAKTUYCCKUX 3ada4ax, CAMOCTOATCIIbHO ACJIaTh qepTénc U HAaXOAUThb

COOTBETCTBYHOIIHE NJIMHBI

Bnaners MoHATUSAMU CHUHYCa, KOCMHYCAa M TaHI€HCAa OCTPOro yria
IIPSAIMOYTOJIBHOTO TPEyroJibHHUKa. [10b30BaThCs 3TUMHM NOHATHUSAMU

A PCHICHHUA IIPAKTUYCCKUX 3a1a4

Bbruucnate (pasinyHbIMM croco0aMu) IUIOIIAJb TPEYTrOJIbHUKA U
IUIOUIAId MHOTOYTOJbHBIX (GUryp (IOJB3YSACh, IJle HEOOXOIUMO,
KaJIbKYJIATOpOoM). IIpuMeHsATh nony4eHHble YMEHHSI B IPAKTUYECKUX

3aJadax

Bnanerp MOHATHAMH  BOMCAaHHOTO W IIEHTPAJbHOIO  yIja,
MCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIAX, YIJIaX MEXAY XOpAaMu
(cekyImMMH) U yrie Mexay KacaTeJIbHOM M XOpAOH NMpH peleHun

TCOMETPHUICCKUX 3aaayd

6.9

6.10

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Bnanerp mNOHATHEM ONMCAHHOTO YETBIPEXYTOJIbHMKA, NPUMEHSTH
CBOICTBAa ONIMCAHHOTO YETHIPEXYTOJbHUKA ITPH PEIICHNUH 33]a4

[IpuMeHsATH TOJYYEHHBIE 3HAHMS Ha NPAKTUKE — CTPOUTh
MaTeMaTUYeCKUe MOJIEIH IS 3a7ad PeaJbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYUCIEHUS] C MpPUMEHEHHEM I0A00Us H

TPUTOHOMETPHH (IIOJIb3YACH, TJI€ HEOOXOAUMO, KaIbKYJISITOPOM)

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX

NMOMOIIBIO PA3JIMYHBIC JJICMCHTHI IMPAMOYIOJIBHOI'O TPCYrOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHne TPAMOYTOJBHBIX TPEYrolbHUKOBY). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M YINIBI JJIs  HeTaOJIMYHBIX

3Ha4YCHUH

[Tonb30BaTbCs dbopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JJIsi HAXOXKIECHUS COOTHOILICHHIMA

MCKAY TPUTOHOMCTPUICCKUMU BCIMIYNHAMU

Hcnonp30BaTh TEOpPEMbl CHUHYCOB M KOCHHYCOB JJISi HAXOXKIACHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOIbHUKOBY),

MNPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a1a1

Bnaners monsTHsSIMU TpeoOpazoBaHusl MOA0OMS, COOTBETCTBEHHBIX
9JIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThes CBOMCTBAMU TOI00MS
MIPOU3BOJBHBIX (GUTYP, YMETh BBIYUCIIATE JJIMHBI H HAXOUTH YTIIbI Y
nono6HbIX ¢uryp. [IpumeHsaTs cBoiCTBa MO00US B MPAKTHYECKHX
3aJayax. YMeTb MPUBOAUTH MPUMEPbl MOJOOHBIX (GUTYp B
OKpYXaroIleM MUpe

[Tonb30BaThcs TeOpeMaMu O TMPOU3BEACHMU OTPE3KOB XOpA, O
MIPOU3BEJIEHUU OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTelIbHON
[lonb30BaTbcsl BEKTOpAMH, IOHUMAThb HX TE€OMETPUYECKUUA U
bu3nYeCKuil CMBICT, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB

JJI1 HAaXOKACHWA OJIMH U YTJIOB

6.7

ITons30BaThCSA MCTOJOM KOOpAWHAT HA IJIIOCKOCTH, IPUMEHATH €0 B

PECIICHUN TCOMETPUUCCKHUX U MMPAKTUYCCKUX 3a1a4

6.8

Biagers MOHATHAMU IPABUIBHOIO MHOTOYIOJBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTW OKPYKHOCTH W PaJUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOMIAAb Kpyra W ero uacre. Ilpumensrts

MOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aJavdax

6.9

Haxomute ocu wiaM LEHTpbl CUMMETpUU (UTryp, TNPUMEHSTH

JABMKCHUS ITIIOCKOCTHU B HpOCTGﬁLHHX ciryvdadax

6.10

[IpuMeHsATh TOJyYEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIETU IS 3a7a4 PEeaIbHOM JKU3HU U TTPOBOJIUTH

COOTBCTCTBYIOIIMEC BBIYUCICHUA C TPHUMCHCHUCM HO[[O6I/I$I n




TPUTOHOMETPUUYECKUX (QYHKIUH (TONB3YysACh, TI/€ HEOOXOIUMO,

KaJIbKYJIATOPOM )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomerpus
HavanbHuble noHaTHs reoMerpun. Touka, mpsimasi, OTpE30K, JIyd. Yol Buasl
6.1 yrioB. BeprukanpHele U cMexHble yribl. buccekrpuca yria. JlomaHnas,
MHOTrOYyrojbHUK. [lapamiensHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMBIX
6.9 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpHH.
' [TprMeprl CUMMETPHUH B OKPYXKaKOIIEM MUPE
6.3 OcHOBHBIE IIOCTPOEHHUS C NMOMOULIBIO LUPKYJS U JIMHEUKH. TpeyroibHUK.
' BricoTa, Mennana, GuccekTpuca, uxX CBOMCTBa
6.4 PaBHOOE/IpeHHBII W pPaBHOCTOPOHHUH TPEYroNbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
65 CBoiicTBa W TpU3HAKU PABHOOEIPEHHOIO TpeyrojbHUKa. I[Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6. CpoiicTBa M TNpU3HAKK NapauledpHbIX npsambeix. Cymma  yrjios
' TpEyroJIbHUKA. BHEIIHNE yIIIbl TpEeyTroJbHUKA
[TpstmoyronbHbIN  TpeyroiabHUK. CBONCTBO MeIHaHbl MPSIMOYTOJIBHOTO
6.7 TPEYrojabHUKa, TPOBENEHHOW K TUnoreHy3e. IlpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIBHBIN TPEYroJIbHUK C YITIOM B
30°
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OOoJbIleM Yyrie u OoJbleld CTOpPOHE
TpeyrojabHuKa. IleprnenauKynsp U HaKJIOHHAS
6.9 I'eomerpuyeckoe MecTo TOYeK. buHccekTpuca yriia U CepeAVHHBIN
' MEPNEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK
OKpyXHOCTb W KpYyIr, XOpJa H JAuaMeTp, HUX CBOMCTBa. B3ammHoe
6.10 pacrojoXKeHUe OKpYKHOCTH U mnpsaMoi. KacatenpHas M cekymias K
OKPY’KHOCTH
6.11 Oxpy’XKHOCTb, BIMCAHHAs B yroj. BrnucaHHas u onucaHHas OKPYXHOCTU
' TPEYroJbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6 I'eomerpus

6.1 YerbipéxyroapHuku. [lapamienorpamm, ero npu3sHaku U CBOWCTBA

6.2 [IpsiMoyronabHUK, poMO, KBaJpaT, UX MPU3HAKK U CBOWCTBA

6.3 Tpaneuus, paBHOOOKass Tpamenusi, €€ CBOHCTBA H  NPU3HAKH.
' [IpsimoyronbHas Tpanenus

6.4 Meron ynBoenus Menuansl. Llentpanbnas cummerpus. Teopema daneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.5 [Momobue TpeyrombHUKOB, KodpduuueHT momobusi. [Ipu3Haku momoOus
' TpeyrojabHUKOB. [IpuMeHeHne noJo0us pH pelieHNH NIPAaKTUYECKUX 3a/1a4

6.7 @opmynbl Ui MJIOLIAAU TPEYrobHUKA, HapaijenorpaMma, pomba H
' Tpaneuuu

6.8 CpoiicTBa muomaaeil reoMmerpudeckux @uryp. OTHOIIEHHE IJIONIAAeH
' o100HBIX pUryp

6.9 Brruucnenue miomanei TpeyroJlbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIE€TYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
' MIPAaKTHYECKUX 3a/1a4

CuHyc, KOCUHYC, TaHT€HC OCTPOTO yIJIa MPSIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pUrOHOMETPUYECKUE
¢byskun yrinos B 30°, 45° u 60°

6.12 BrnucanHble M EHTpAJIBbHBIE YIJIBL, YIOJ MEXIY KacaTeIbHON W XOpAOM.
' VYTibl MEXAY XOpIaMU U CEKYLTUMH

6.13 BrnrcanHble v onyrcaHHbIe YETHIPEX YTOIBHUKHI

6.14 B3anmHoe pacnonokeHue AByX OKpykHocTeil. KacaHue okpyKHOCTEH.
' OOm1re kacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKAECTBO. POPMYJIBbI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCMHYCOB U TeOpeMa CUHYcoB. Penenue
6.2 MPAKTUYECKUX 3a/lad C KCIOJIb30BAaHHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 IpOU3BENEHUHU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH OTPEZKOB
' CEeKYIIUX, TeOpeMa O KBaipaTe KacaTeIbHOM
Bekrop, anuHa  (MOAyJb)  BEKTOpa,  COHAINPABICHHBIE  BEKTOPHI,
65 MIPOTUBOMNOJIOKHO HAMPaBICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpalK Ha/l BeKTOpaMu. PaznokeHue BeKTopa 1o J8ym
HEKOJUJTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOe IPpOU3BeIeHUE BEKTOPOB, IPUMEHEHUE IS
' HAXO0XACHUS JUIUH U yIJIOB
JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHUS NPSAMOU U OKPYKHOCTH B
6.7 KOOpJMHATAaXx, IEPECEUEHUE OKPYKHOCTEN U NPAMBIX. MeToa KOOpAUHAT U €T0
MIpUMEHEHNE
6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxHOCTH. ['pasycHast U pajuaHHas Mepa yriia, BBIUUCICHHUE JUIMH
' YT OKPY>KHOCTEN
6.10 [Tnomane kpyra, ceKTOopa, CerMeHTa
6.11 JIBUKEHMsI TIJIOCKOCTH M BHYTPEHHHME CHMMETpUM (uryp (3aemMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBs3HBIN Tpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3ajad; yYMEHHE UCIONB30BaTh TpapUyuecKoe IPeICTaBICHUE
MHOJKECTB JUIsl OIKCAHUSl pealibHbIX IPOLIECCOB U SBICHHUH, MpuU

pELICHUH 3a/1a4 U3 APYTUX YIeOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUAMMU: ONPEACIICHHE, AaKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUS, NPUBOJIUTH NPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIa, OOBIKHOBEHHAs! Ipo0Ob U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YMCIIA, palliOHAILHOE YHCIIO,
UpPpPALMOHATIBHOE YMCIIO, apu(METHYECKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHCIaMH, CpPaBHUBATb U
YHOOPSAIOYMBATh YHWCJIA, TPEACTABIATh 4YHCIa Ha KOOPJAMHATHOW
NpsIMOM, OKPYIJISATh YHUCIA; YMEHUE JelaTh MPUKHUAKY U OLIEHKY

pe3yJsibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaIpaTHbIN KOPEHb, MHOTOYJIEH, aJire0Opandeckast
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHON CTENEeHH
Oouibllle €MHMIBI, YMEHHE BBINNOJHATH pacuéTsl Mo (opmyiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OPMYNT Pa3HOCTH KBaJApaToB H

KBaapaTa CYMMbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIaTh JIMHENHBIE U KBAJIpaTHbIC YPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPAaBHCHUH, JMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO ITUIOCKOCTh JJISi M300pakeHUs perieHHM

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHIMHE: GYHKIHS, TpaduK QYHKIUU, HYITU
byHKINH, MIPOMEKYTKH 3HaKOMOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yMEHUuE OTIepUPOBATH TIOHSTUSIMU: npsimMast
MPOMOPLUOHAILHOCTD, JINHEHHAs (PYHKIINS, KBagpaTuyHas QyHKIUS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboia, rumepbosa; yMmeHHe
CTpouTh rpadukud  GYHKIHMA, UCHONB30BaTh Tpaduku s
OIpEe/IeNIEHUs] CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JUISl PELIEHUS
3a/a4 U3 APYruX y4eOHBIX MPEAMETOB U PEAbHON KH3HU; YMEHUE

BbIpaXaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMUYNHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMeTpUYecKass IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA IMOCJIEI0BATEIBHOCTEH, (POPMYJIBI CYMMBI U
o0I1ero wieHa MpU peHIeHUH 331a4, B TOM YUCIE 3aJad U3 JPYrux

y4€OHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM M 4YacTW, JBWKEHHUE, paboTy, 1IeHYy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIJIYT, HaJIOTH, 337[a4i U3 00JacTH YIpaBiICHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJa4yH,
HCCJIEIOBATh MOJyUEHHOE PEIIEHUE U OLIEHNUBATh MPaBIONOA00HOCTh
MIOJIyYEHHBIX PE3Yy/IbTaTOB

YMeHue onepupoBaTh NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMasi,
1y, JIOMaHasl, yToJI, MHOTOYT'OJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUU TPEyTrOJIbHUKH,




HOPSMOYTOJIbHBIM TPEyrojbHUK, MeIuaHa, OHUCCeKTpuca W BBICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
IOpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 IIOBCEIHEBHOM JKM3HM, Ha
HaXO0X/ICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHECHUEM U3YyYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
YroJI MEXAYy MPSMBIMH, TMEPICHAUKYISIP, HAKIOHHAS, IMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpHUS
OTHOCHUTEIIFHO TOYKH W TIPSIMOH; YMCHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

NEPIEHIUKYIISIPHOCTD IIPSIMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSHHUE, YToJ
(BemMuuMHA yIJla, CUHYC M KOCHHYC yIJla TPEYroJIbHUKA), IUIOLIa/lb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOILIEM
MHUpE; YMEHUE NPUMEHATh (QOpPMYyJbl MEpUMETpa U IUIOIAIU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH U IIOLIATN Kpyra, ooObema
IPSIMOYTOJIBHOTO MapajuIeNIeNnIea; YMEHUE TPUMEHATh TPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTh IUIOCKHE GUIYpHl M HUX KOMOUWHAINH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CHUMBOJIBHOMY OITMCAHUTIO

13

14

YMmenune ONCpupoOBaTh TMOHATUAMH: TPAMOYIroJiIbHasd CHCTEMaA
KOOpAUHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa Ha 4YHCIO, CKaIAPHOC TPOU3BECACHUC
BCKTOPOB;, YMCHUC HUCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNpEaACTaBIICHUA JAHHBIX W PCIICHHA 3aJiad, B TOM YHCJIC U3 JPYTHUX

y‘-Ie6HLIX MNpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBELIC

IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKoe, MeIHuaHa,




15

16

HauOoJbIlIee U HaMEHBIIIEe 3HAUYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHUE W3BJICKAaTh, HMHTEPIPETUPOBATh H  IPEOOPA3OBHIBATH
uH(pOpMaIIMIO0, TPEICTABICHHYI0 B TAaOIMIIAX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA U XapaKTEPUCTUKU PEATbHBIX MPOIECCOB U
SBIICHUH; YMEHHE pacrno3HaBaTh HW3MCHYUBBIC BEIUYMHBI B

OKpYXaroIieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (3JEMEHTApHBIA HCXO[)
CIIy4aifHOrO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHME HAXOJIUTb BEPOSITHOCTH CIIy4alHBIX COOBITHIl B ONbITax c
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE peEIIaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXXEHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHbIX
COOBITUI U SIBJICHUI, TIOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B >KU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €TO POJIBIO B MACCOBBIX SBJICHHUAX

YMeHue BoIOMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ VIS pelICHUS
3a/1auu, MPUBOJIUTH MIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIHMCHIBATH OT/EJIbHBIE BBIJAIOIINECS PE3YJIbTATHI,
MOJTy4YEeHHBIE B XOJI€ Pa3BUTHSI MAaTeMaTUKU KaK HAyKH, MIPUBOJUTH
MpUMEphl  MAaTEeMaTHYECKUX  OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCICHUSA

11 Harypanbnsie u nensie yucna. [Ipu3Haku JeIMMOCTH LEIIbIX YUCE

1o OOBbIKHOBEHHBIE W JAECATUYHBIE  JpoOM, TMPOLEHTHl, OECKOHEUHbIE
' MIEPHOINICCKHE IPOOH

13 PanmonanbHpie uyucna. ApudMmeTHyecKHe OIepauud C paydoOHAIbHBIMU
' yHUCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qUCIaMU

Le [TpubnnxEHHBIE BBIYMCICHMS, MpPaBUJIa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
' pe3ysbTara BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokasareneM. CTeNneHb C palMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeNEHH

2.3 MHorouneHs!

24 Anrebpanueckast 1poOb

”5 ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JledcTBus ¢
' apupMeTHUECKUMU KOPHSIMH HaTypalbHON CTENEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Lenbie u npobHO-panoHaNbHble ypaBHeHHA. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUNU

39 Lenbie n apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN




Apudmernueckass M reoMmerpuueckas mporpeccud. Dopmyna CIOXHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKIUg, cmocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHUMYMbl QyHKuMd. HaunOosnbliee u HauMeHbllee 3HadeHHE (YHKIMU Ha
IPOMEXKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 ux cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

7 xnacc JI.C.Aranacsin,B.®.byty308B,C.b.Kagomiiesu ap.I'eomerpust, 7-9 knacc,
AQO"IIpocsenienue"
8 kimacc JI.C.Aranacss,B.®.byry3os,C.b.Kanomuesu ap.I'eomerpus, 7-9 knacc,
AO"ITpocenieHue"
9 knacc JI.C.Aranacsu,B.®.byty308B,C.b.Kagomuesu np.I'eomerpus, 7-9 kiacc,

AQ"TIpocBemenue"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Mertoanueckue mocodue K mpeaAMETHON TMHUN yaeOHUKOB 1o reometpuu JI. C.
Aranacsina, B. ®@. byry3osa, C. b. Kagomuesa u ap. 2-e uzn., crep. Mocksa

"IIpocBemienue" 2023.
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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS IPAKTUUECKUX MPUITIOKEHUM, TaK U
UX pOJIM B 0Opa30oBaHUM, HEOOXOAUMOM Ka)XJOMy 4eloBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIaICHUN KOTOPBIMU TpeOyeTcst XopoIasi 6a30Basi MOJArOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJKEHUS
oOpa3oBaHus U JyIs YCIIEITHOW nMpodhecCHOHaNIbHON Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUAX HEAOCTaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILICHHUE.

NMeHHO TO3TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(HOPMHUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIE  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPECTABICHHYIO B Pa3JIMYHbIX (POpMax, TOHUMATh
BEPOSITHOCTHBIM XapakTep MHOIMX pPEAJBHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOUIECTBA M TOCY/IapCTBa
npuoOIaeT o0ydaImmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKA OpraHU3aluM Tepebopa U mojacuéra ydmcia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTUUeCKUid PyHAaMeHT st GOPMUPOBAHUS KOMIIETCHIIUHN B
0o0nacTu UHPOPMATUKH U LMUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTHHE MHpa M METOJaXx €ro HCCieloBaHus, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATBHO 3HAYMMON MH(POPMALIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBMM C JAHHBIMHU LIEJIIMU B CTPYKTYpE MPOTpaMMbl yueOHOTO Kypca
«BeposTHOCTP M CTAaTHCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BBIJICIICHBI
CIIEIyIOIIME COAepKaTeNbHO-MeToAnYecKue auHuM: «lIpencraBieHne NaHHBIX U
omucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEeMEHThl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadony.

Conepxanue nuaun «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOM 7151 hOpMUPOBaHUS HABBIKOB pabOTHI C HHPOPMAIIUECH: OT YTCHUS
¥ MHTEpHIpeTanuu uH(popMaIu, IpeacTaBICHHON B TaOnHIlax, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPeIHUX U paccenBaHusa. Pabortasi ¢ naHHbIMU,
OOy4aroluecss ydarcs CUMTHIBAaTh U HMHTEPIPETUPOBATH JAHHBIC, BBIABUIATH,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIHMSHHEC Ha
paccMaTpUBaEeMbIe BETMYUHBI U TIPOIECCHI.

NHTYUTUBHOE TIPEACTABICHUE O CIy4YailHOM M3MEHUYMBOCTU, HCCIIECTOBAHUE
3aKOHOMEPHOCTEH ¥ TEHJECHIIMA CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW [IJIst
U3YYCHUS TEOPHHM BEPOSITHOCTEH. boybllioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUs, B YACTHOCTH OMBITHI C KJIIACCHICCKUMHU BEPOSTHOCTHHIMUA MOJCIISIMH.

[ToHsiTHE BEpPOSTHOCTA BBOJUTCS KaK Mepa MPaBIONOA00MS CIIy4ailHOTO
coObitTus. [lpm wu3yueHuu yuyeOHOro Kypca oOydarommecss 3HAKOMSTCS C
MPOCTEUITUMU METOJJaMHU BHIYUCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh M pemiaTh Oojee CIOKHBIE 3ajavd. B ydeOHBI Kypc
BXOJISIT HAYaJIbHBIE TPEACTABJICHUS O CIIyYallHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOXKECTBAMH M OCHOBHBIMHU OTIEpAIUsIMU HAJl MHOXKECTBAMH, PaCCMAaTPUBAIOTCS
pUMEpPHl PUMEHEHUS NI PEIICHMS 3a7ad, a TaKKe WCIIOJIB30BAaHUSA B JAPYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyudaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOPBIN BXOIAT pa3zaeibl: «[IpeacraBieHne TaHHBIX U ONTUCATEIbHAS CTATUCTUKAY,
«BeposaTHoCThY», «DIIeMEHTH KOMOMHATOPUKHY, «BBeneHne B Teopuio rpadoBy.

Ha uzyuenne yueOHoro kypca «BeposiTHoCTh U cTaTucTuKa» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 gac B Hezieno),
B 9 kiacce — 34 gaca (1 gyac B Heemr0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBienne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JMarpaMM U TaOJIHII, UCTIOIb30BaHUE U UHTEPIPETALIUS TAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMETHYecKoe, MeauaHa, pa3max,
HauOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CnyyallHBIN SKCHIEpUMEHT (OMBIT) M clydailHoe coObITHe. BeposTtHocTs u
4acToTa. Posib MaIOBEPOSITHRIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MoHETa M HTpaJIbHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepumnHbl. Yuciao pédep u cymMmapHas
creneHb BepiuH. [IpencrtaBienue o cBszHoctu rpada. llemu u nmxnsl. [yt B
rpadax. O6xon rpada (viinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue NaHHbBIX B BUE TaOIMIL], TUarpamMmm, rpaukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHOXECTBaMU: 00beIMHEHUE, epeceueHue, qonoiHeHue. CBOWCTBA onepaluii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMS PEATbHBIX MPOLIECCOB U ABJICHUI, TPU PEIICHUH 3a]1a4.

N3mepenne paccerBaHMs JaHHBIX. JlUcriepcusi U CTaHJApPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB. J{narpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyallHOro ombiTa. CiydyaliHble COOBITHS.
BepositHocTi  coObiTui.  OmnbITEI ¢ PaBHOBO3MOXHBIMU — 3JIEMEHTAapPHBIMU
coObITusiMU. CoryyaliHblii BBIOOp. CBSI3b MEXKIY MATIOBEPOSITHBIMU M MPAKTUUECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€PEBBEB: €ANHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpoTuBomnonoxubie coObiTUsl. [uarpamma Oinepa. OObeIUHEHHE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSATHOCTh. [IpaBmino ymHOxeHus. HesaBucumbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUAE JAepeBa. PemieHue 3amgad Ha



HaxXO0XXJICHUE BEPOSTHOCTEW C TMOMOIIBIO JAEpeBa CIy4YallHOTO AKCIEPUMEHTA,

nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdWi, JAuarpamMM, TIpaduKoB,
UHTEpIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukoB 1o
pealbHbIM JIaHHBIM.

[lepectanoBku u (akTopuan. CouyeTaHus U YUCIO COUYEeTaHUM. TpeyrosbHUK
[Tackains. Pemienue 3a1ay ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposTHOCTh. Ciy4ailHbIN BbIOOp TOYKH M3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

Hcnerranue. Yenex u Heyaada. Cepust HCIIBITaHMM 10 riepBoro ycnexa. Cepust
ucneiTanuii bepaysum. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyu.

CrydailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oxuJaHue u aucnepcus. llpumepbl MaTeMaTHYEeCKOro OXKHMJIAaHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BENMYMHBL. MaTeMaTH4eCKOe OKHIAHUE U
JUCIIEPCUS]  CIyYallHOM BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAHUU
bepnyum».

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BEepOSTHOCTEH C TOMOIIIBIO
yacToT. Poib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOTI O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOorpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHyYeckoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIIEHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAaEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTHSA W 3HAYMMOCTH JJIA PA3BUTHS LMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkcuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OI[EHKH
UX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH cpe/ibl, 0CO3HAHUEM TJI00aTbHOIO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIMpoBaTh WEH, TIOHSITHUS, TUTIOTE3bl 00 O0OBEKTaX U SIBJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeWUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABISITh M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMHU, (POpPMYyIUpOBaAThH
OTIpEJICICHUs] ~ TIOHATHM, YCTaHABIWMBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH W  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPCUNIA;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTUYeckuX (HakToB, BBICTpPAWBATH APTYMEHTAIMIO, TPUBOJUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO permieHuss ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIlCHUs, BbIOUpPATh HauOoNee MNOAXOMAINMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNW WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3HIINIO, MHCHUE;

MPOBOJUTH MO CAaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIEHUS] U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMY MpEACTaBICHUS HMHPOPMALMM U WUIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUSA B COOTBCTCTBUHU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X0JIe OOCYXJI€HHsI 3aaBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpUH;

MMOHMMATh U UCIOJIL30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboTHI PU pELICHUN YUYEOHBIX MAaTEMATUYECKUX 3a]1a4;

MPUHUMATh LEJb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTraHH3alUI0
COBMECTHOM pabOThl, pacnpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBeIX (opmax padoTel (0OCykaeHus, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WA HEAOCTIKCHUS LEIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OITIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TalOJUIaX, Ha JguUarpaMmmax,
NPEJCTaBIsITh JaHHbIE B BHUAE TaOJHI, CTPOUTH JUArpamMmbl (CTOJIOMKOBBIC
(cTronbuatkie) ¥ KPyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETUPOBATh  pPEAIBHBIE  YUCJIOBBIE  JIAaHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonp30BaTh 111 ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTHKHU:
cpenHee apuMeTHUECKOoe, MeauaHa, HauOoybliee M HaNMEHbIIee 3HAYCHUS,
pa3max.

MMeTp mnpencraBieHUE O CIydallHOM HM3MEHYMBOCTHM Ha IpUMepax IeH,
(¢u3NYECKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IMPEICTABICHHYIO B BHJE
Tabuil, Tuarpamm, rpaduKoB, NMPEJACTaBIATh JaHHBIC B BUEC TaOJUIl, JUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKa3aTelel: CpeaHuX
3HAYEHUI U Mep paccenBaHus (pa3max, JUCIEPCUS U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUH U 4YaCTOTHI COOBITUM, B TOM YHCIIE TI0
pe3yabTaTaM U3MEPCHHUN 1 HAOTOACHU.

HaxonuThe BEpOATHOCTH CIydalHbIX COOBITMH B ONBITAX, 3Has BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUI, B TOM YHCI€ B ONBITAX C PABHOBO3MOXXHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

Hcnonp3oBath rpaduueckue MOAENTU: JEPEBO CIY4YalHOIO SKCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTth MOHATUSMHU: MHOMXECTBO, TMOJMHOYXECTBO,  BBIIIOJHSTh
omnepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHHUE, TMEepPECceUYeHHe, JOMOJHEHUE,
NEPEUNCIISATD FEMEHTHI MHOKECTB, IPUMEHITh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe npeacTaBiIeHne MHOXKECTB U CBS3eH MKy HUMU
JUTSL OTIMCAHUS MIPOLIECCOB U SIBJIEHUH, B TOM YHUCJE NIPU PEIIEHUH 3a/1a4 U3 APYTUX
y4€OHBIX MPEAMETOB U KYPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

N3Bnekath u npeoOpa3oBbIBaTh MHPOPMALIHIO, TPEACTABICHHYIO B Pa3IMUHbIX
WCTOYHUKAX B BUJE TaOJHI], [UarpaMmm, rpaduKoB, MPEACTABISTh IaHHBIE B BUJIE
Ta0IuIl, AUarpamMm, rpauKoB.



Pemarp 3amaum opraHu30BaHHBIM NEpeOOPOM BapUAHTOB, a TaKXKe C
MCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHUIT U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XApPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMSI.

HaxoauTs 4acTOThl 3HaYEHUI M 4acTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YAChH
pe3yJbTaTaMi MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCcie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAHUM 10 IEPBOTO yCIeXa, B CEPUAX UCIBITaHUI bepHyIum.

MMeTp npencraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJIBIIMX YHUCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
1 HpercranicHie MaHREX ! 2 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
2 OmHcatenbHas CTaTueThia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [IOK
3 Catysaitas HsMEHHBOCTE 6 L https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Breperme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE M 9acTOTa CI1y4aliHOTO 4 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
2
6 O0001enne, cucreMaTn3amus 3HAaHUH 5 httos://m.edsoo.ru/7FA15fdc
OBHIEE KOJIMYECTBO YACOB I1O 34 9 5

I[TPOT'PAMME



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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hostopetiite kypea 7 kracca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosiectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaiiHOTO COOBITHUS 6 1 https:/m.edsoo.ru/7f417fb2
bu6nmoreka [JOK
B 4
> BE/CHHE B TCOPHIO rPadoB https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 CarysaitHeie COObITHS 8 https://m.edsoo.ru/7f417fb2
N bubnuotexa [JOK
7 4 2
O000111eH1E, CUCTEMATH3AlIMS 3HAHUI httos://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I1O 34 9 1

[TPOI'PAMME



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 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropenne kypea 8§ inacca 4 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 4 1
D7IEMEHTEI KoMOUHATOpHKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOITHOCTh 4 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrraris beprynm 6 ! https://m.edsoo.ru/7f41a302
. bubnuoteka [JOK
> Catydaiinas enmnna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 10 1
Obobmernue, KoHTpO, https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34 1 9

I[TPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 [IpencraBienre faHHBIX B 1 bubnnorexa [JOK
Ta0IMIaxX https://m.eds00.ru/863ec1f8
5 [TpakTHyeckue BIYUCICHUS 110 1 Bbu6mmotreka [JOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedyenune u HHTEpIIpETALIUS 1 bubmmoreka [JOK
TaOJIMYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [TpakTnyeckas padora "Tabmurbr" 1 1
I'paduueckoe npencrapnenue
5 JAHHBIX B BUJE KPYIOBBIX, 1 bubmmnoreka HOK
CTOJOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JuarpamMmm
UYUreHue U NOCTPOEHUE THArpamM.
6 [Tpumeps! nemorpaduaeckmx 1 bubmorexa LOK
pHMEp P https://m.eds00.ru/863ed602
JTuarpamMmm
7 [TpakTrueckas pabota 1 1 bubmuorexa [IOK
"lnarpamMmbr” https://m.edso0.ru/863ed72e
8 Yucnossle HaOopwl. CpenHee 1 bubmuoreka [IOK
apupmMeTHyecKoe https://m.eds00.ru/863ed846
9 Yucnoseie HaOOpwl. CpenHee 1 bubnuotexa [JOK

apupmMeTHIecKoe

https://m.edso0.ru/863ed846



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Menauana 9iciioBoro Habopa.

bubnunoreka LIOK

10 YV cTONYNBOCTh MEIAHEI https://m.edsoo.ru/863edb3e
11 Menauana 9uciioBOro Habopa.
Y CcTOMYHNBOCTh MEAHAHEI
12 [TpakTrueckas pabota "Cpennue bubmmoreka [JOK
3HaYeHUA" https://m.edsoo.ru/863edc6a
Hawubomnpiree n HauMeHbIIIee
13 3HAYCHHS YHCIOBOTO Habopa. bubmmorexa [JOK
https://m.edsoo.ru/863ee07a
Pazmax
Hawubomnpiiee n HauMeHbIIIee
14 3HAUEHUS YHCIIOBOTO HAbopa.
Pazmax
Hawubonbiiee u HauMeHbIIICe
15 3HAUEHUS YHCIIOBOTO HAbopa.
Pazmax
KonTponbnas pabota mo Temam
16 "[IpencraBieHue JaHHBIX. bubnmorexa [JOK
https://m.eds00.ru/863ee390
OmnucarenbHas craTucTUKA"
17 Crny4daifHasi ”3MEHUYNBOCTh bubmuoreka [IOK
(mpuMepsI) https://m.edso00.ru/863ee4bc
18 YacToTa 3HaYEHUI B MACCUBE bubnmnoreka LIOK
JaHHBIX https://m.edso00.ru/863ee69c
bubnunorexa LIOK
19 I'pynmuposka https://m.edsocl)_.[ru/863ee9d0
20 I'ucrorpammel
21 I'ucrorpammel bubnmorexa LHOK

https://m.edsoo.ru/863eeelc



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c

[IpakTuyeckas pabora

bubnunoreka LIOK

22
"Ciy4aiiHast U3MEHYUBOCTD" https://m.edsoo.ru/863eecc8
I'pad, Bepimna, pedpo.
23 Hp e(bCTa]I:JIeHI/Ie 32 arr)m C bubamorexa LIOK
pedl A https://m.edsoo.ru/863eef52
OMOIIbI0 Tpada
CreneHb (BaJICHTHOCTB)
24 BepiuHbL. Yucio pédep u bubnmnoreka HOK
CyYMMAapHasi CTENEHb BEPUIUH. https://m.edso0.ru/863efOba
Ilenp u UK
enb U UKL [yt B rpade.
25 ﬁ e CT;SJIGHI/IG}:)TCB}BII-)IO(}J)TI/I bubmmorexa [JOK
peA https://m.eds00.ru/863ef236
rpada
26 [IpencraBnenne 06 bubnunoreka LIOK
OPHUEHTHPOBAHHBIX rpadax https://m.edso00.ru/863ef3b2
CrnyyaliHblii ONIBIT U CITy4aiiHOe bubmuoreka [IOK
27
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB M yacTOTa COOBITHS.
08 Ponb ManoBeposITHBIX U bubmuoreka [IOK
IIPaKTUYECKH TOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITUH B TIPUPOJIE U B OOIIECTBE
29 Momsera u urpanbHas KOCTh B
TEOPUHU BEPOSTHOCTEH
30 [TpakTrueckas pabota "Yacrora bu6muoreka [JOK
BbINIJIeHUs opia" https://m.edso0.ru/863ef8a8
KonTponbhas pabota no remam
31 "Cry4aitHasi "3MEHUYUBOCTb. bubnmnoreka [JOK

I'pads1. BepositTHOCTB citydaiiHOTO
coOpITHs"

https://m.eds00.ru/863f0186



https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186

39 [ToBTOpenue, o6odIICHNE. 1 Bbu6mmoteka [JOK
[IpencraBienue gaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, o6oOIIeHNKE. 1 bubnuoreka [JOK
OnucarenbHas CTAaTUCTHUKA https://m.edsoo.ru/863efbaa
[ToBTOpEHME, 0O0OIICHUE.

34 BeposTHOCTS citydaiiHOTO 1 Bubmaorexa ITOK

P yd https://m.edso0.ru/863efecO
COOBITHUSA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KUIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [IpencraBieHue JaHHBIX. 1 bubnmnoreka HOK
OmnucarenabHasl CTaTUCTHKA https://m.edso0.ru/863f029e
5 Crny4aifHasi ”3MEHUHUBOCTb. 1 bubmmoreka [JOK
Cpennue yncnoBoro Habopa https://m.eds00.ru/863f03fc
3 Crnyuaitabie coobiTHsA. BepostHoCcTH 1 bubnnorexa [JOK
Y 4YaCTOThI https://m.eds00.ru/863f0578
Kitaccuueckue mojenu Teopuu
4 BEPOSATHOCTEH: MOHETA U UTpajIbHas 1 bubmorexa HOK
P ' P https://m.eds00.ru/863f076c
KOCTh
bubnmorexa LIOK
5 1
Oricronenns https://m.eds00.ru/863f0a50
bu6nmorexa LIOK
6 1
Jlucnepenst umcosoro Habopa https://m.eds00.ru/863f0a50
7 CraHgapTHOE OTKIOHEHUE 1 bubmuoreka [IOK
YHCIOBOTO Habopa https://m.edso0.ru/863f0bfe
but6mmorexa [IOK
8 1
JIMarpamMMel pacceHBanHs https://m.eds00.ru/863f0eab
bubnunorexa LIOK
9 M 1
HOMCCTBO, HOAMHOKCCTBO https://m.eds00.ru/863f1180
Orneparuy HaJ MHOKECTBAMH:
part A bubmuoreka [{OK
10 o0beAMHEeHNE, TIEPEeCEUCHHE, 1

JOIIOJIHCHUEC

https://m.edso00.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa onepanuii HaJl
MHO>KECTBAMH: TIEPEMECTUTENBHOE,

bubnunoreka LIOK

11
coueTaTelbHOe, https://m.edso0.ru/863f1784
pacipenenuTeIbHOE, BKIIOUCHUS

12 I'padmueckoe npencrapieHue Bu6muoteka [JOK
MHOXKECTB https://m.edso0.ru/863f198c

13 KoHTposbHas pabota 1mo Temam
"Crartuctuka. MHOXecTBa"

14 DneMeHTapHbIe COOBITHS. bubmmoreka [JOK
Crnyyaiinble COOBITUS https://m.edsoo.ru/863f1dec
braronpusrcrByronime

15 3neMeHFT)a HEBIE Z:)O61)ITI/I$I Bubmorexa OK

P L https://m.edso0.ru/863f1dec
BepositHocTH coObITHI
bimaronpusgrcts ne
16 aneMeHFT)a HbIE Z:)(gfnnﬂ Bubmnorexa HOK
P o https://m.eds00.ru/863f1f72
BepositHocTu coObITHI
OMnBITHI ¢ PAaBHOBO3MOXXHBIMU
17 3JIEMEHTAPHBIMUA COOBITUAMA Bubmnorexa HOK
. pu ' https://m.edso00.ru/863f21ca
CrnyualiHblii BBIOOD
OMnBITHI ¢ PAaBHOBO3MOXXHBIMU
18 3JIEMEHTAPHBIMUA COOBITUAMA Bubmoreia HOK
. pv ' https://m.edso00.ru/863f21ca
CrnyualiHblii BEIOOD
[TpaxTrueckas padota "ONBITHI C

19 ABHOBO3MOKHBIMU Bubmiorexa IJOK
P " https://m.eds00.ru/863f235a
DIIEMEHTAPHBIMU COOBITUSIMU

20 Tlepeso but6mmorexa [IOK

https://m.edso0.ru/863f2a4e



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

CaoiicTBa jiepeBa: €IMHCTBEHHOCTD
IyTH, CYIIECTBOBAHNE BUCSYCH

bubnunoreka LIOK

21 BEPILUHBI, CBSA3b MEXKY YHCIOM https://m.edsoo.ru/863f2bac
BEpILUH U 4nciaoM péodep
bubnunoreka LIOK
22 Hpasuiio yMHOKeHHA https://m.edso00.ru/863f2cd8
bubnunoreka LIOK
23 Hpapuo ymnoxketis https://m.eds00.ru/863f2e36
bubnuoreka [{OK
24 B https://m.edso00.ru/863f2f8a
o5 Huarpamma Ditnepa. O0beuHEeHNE bubnnorexa [JOK
U TiepecevyeHrne COObITHIA https://m.eds00.ru/863f3214
26 HecoBmectablie coObiTHs. Dopmyna bubmmoreka [JOK
CJIO’KEHUS BEPOSITHOCTEH https://m.eds00.ru/863f3372
97 HecoBmectnbie coObiTus. DopMyna bubnnorexa [JOK
CJI0’KEHUS BEPOSATHOCTEN https://m.eds00.ru/863f3764
[TpaBuiio yMHOKEHUS
08 BEPOATHOCTEN. Y CIIOBHAsS bubmuoreka [IOK
BEPOATHOCTH. He3aBucuMBbIE https://m.edso0.ru/863f38ae
cOOBITHS
[TpaBuiio yMHOKEHUS
29 BEPOSITHOCTEN. Y CIIOBHAs bu6muoreka [JOK
BEPOATHOCTH. He3aBucumbIe https://m.eds00.ru/863f3b06
COOBITHUS
30 IIpencrasienue ciry4aitHOToO bubmuoreka [JOK
JKCIIEPUMEHTA B BUJIE IEpeBa https://m.edsoo.ru/863f3che
31 [IpencraBienue ciydaitHOro bubmuorexa [IOK

SKCTIEpUMEHTA B BUJIE JIepeBa

https://m.edso0.ru/863f3f20



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20

[ToBTOpenue, oboOIICHNKE.

bubnunorexa LIOK

32 gﬁe;zzﬁ;zecf:f:i;a L https://m.eds00.ru/863f4128
33 [ToBTOpenue, o606menue. ['padol 1 ]t?tptfsnlljr?:;;?r(zllé 63f4312
KonTtponbHas pabora mo Temam
34 "Cny4aiiHble COOBITHS. 1
BepositHocTs. I'pader”
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuseckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
bu6nmoreka [IOK
1 HpencTapieHie AGHHELX 1 https://m.edso0.ru/863f47ea
bubmuoreka [{OK
2 Omucatenbiias CraTHCTHi 1 https://m.edsoo.ru/863f47ea
3 Onepanuu Haa COOBITUIMU
4 HezaBucumocTs coObITHI 1
5 KoMOuHaTopHOE TIpaBHIIO 1 bubnnorexa [JOK
YMHOKECHUS https://m.edso00.ru/863f4e16
5 IlepecranoBku. @akTopuan. 1 bubmuoteka [IOK
CoueTaHus U YUCIIO COYETAHUU https://m.eds00.ru/863f4e16
bubmmoteka IIOK
! Tpeyrompiik Hackans L https://m.eds00.ru/863f5014
[IpakTuueckas pabota
8 "Berunicnenne BEposITHOCTEN C 1 1 bubnmnoreka HOK
MCIOJIb30BaHNEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
GbyHKIMI IIEKTPOHHBIX Tabnu"
I'eomeTprueckas BEpOATHOCTbD.
9 CryvaiiHplii BBIOOp TOUKH U3 1 bubmuoreka [JOK
(burypsl Ha MIOCKOCTH, U3 https://m.eds00.ru/863f5884
OTpe3Ka, U3 Jyru OKPY>KHOCTH
10 I'eomeTprueckast BEpOATHOCTb. 1 bu6muoreka [IOK

CayvaiiHplii BBIOOp TOUKH U3

https://m.edso0.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50

(burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 YT OKPY)KHOCTH

I'eomerpuyeckas BEpOATHOCTD.
Cay4aiiHelii BEIOOp TOUKH U3

bu6nmoreka [IOK

11
(burypsl Ha MIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpE3Ka, U3 JIyTH OKPYKHOCTH
['eomeTpuyeckas BEpOATHOCTb.
12 CrnyuaitHblli BEIOOP TOYKH H3 bubnnorexa [JOK
(burypsI Ha MIOCKOCTH, U3 https://m.eds00.ru/863f5e10
OTpe3Ka, U3 yTH OKPYKHOCTH
HcneiTanue. Ycnex u Heyaayva.
13 Cepus ucnbITaHUI 10 IEPBOTO bubmmorexa [JOK
P AO TP https://m.eds00.ru/863f6162
ycrexa
HcneiTanue. Ycnex u Heygayva.
14 Cepus ucnbITaHUM 10 EPBOTO bubamorexa LOK
P #O Tep https://m.eds00.ru/863f6356
ycrexa
UcneiTanue. Ycnex u Heygayva.
15 Cepus ucnbITaHUM 10 IEPBOTO
ycrnexa
Hcnbitanusa beprymm.
16 BeposTHOCTH COOBITHIT B cCepUH brbmmorexa LIOK
P . p https://m.edsoo0.ru/863f64d2
ucnbiTaHui beprynmm
Hcnbitanusa beprymn.
17 BepostHOCTH COOBITHI B cepun bubmmorexa LIOK
P . p https://m.edso0.ru/863f6680
ucnbiTaHui beprynmm
18 [TpakTryeckas pabora bubmuoreka [JOK

"Ucnerranusa beprymmm"

https://m.edso00.ru/863f67de



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

19 CrnydaiiHasi BeJIMUUHA U bubmmoreka [JOK
pacrpeieieHle BepOSITHOCTE https://m.edso0o.ru/863f6b44
20 MaremaTuuecKoe 0KUaaHue u bubmuorexa [JOK
JUCTIEPCHS CITyYaiHON BETUYMHBI https://m.edso00.ru/863f6da6
[IpumMepsr MaTeMaTHIECKOTO
21 O0XKHJaHUs KaK TEOPETUUECKOTO bubmorexa HOK
a p https://m.eds00.ru/8637686
CpPEIHET0 3HAYCHUS BETUIHHBI
99 [TonsiTHE 0 3aK0HE OOJIBIIHMX bubnunoreka LIOK
quces https://m.edsoo.ru/863f72c4
23 N3mepenue BepoATHOCTEN € bubnuorexa [IOK
IIOMOMIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [IpuMeHeHne 3aKoHa OOJIBIITNX bubnnorexa [JOK
qHcen https://m.edso0.ru/863f7116
25 O6001enune, cucTeMaTu3aIus bubmuoreka [IOK
3HaHui. [IpencraBnenne naHHBIX https://m.edso0.ru/863f783c
O0006111eH1E, CHCTEMATU3ALIMS
26 sHanuil. OnucarenpHas
CTaTUCTHKA
O0001enue, cucTeMaTH3aIIUs
27 3aanui. IIpencrasienne JaHHBIX bubmorexa LHOK
- Hpea a ' https://m.edsoo.ru/863f893a
OmmcarenbHas CTaTHCTHKA
O0001enue, cucTeMaTH3aIUs
28 3HaHWU#. BeposSITHOCTE CiydaifHOTO bubmorexa HOK
- Bep i https://m.edsoo.ru/863f7a4e
COOBITHS
O0o001enue, cucTeMaTH3aIus
29 3HaHUW. BeposTHOCTH CilydailHOTO bubnuoteka [JOK

COOBITHS. DIIEMEHTHI
KOMOWHATOPUKH

https://m.eds00.ru/863f7¢c9c



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
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O0001menue, cucTeMaTH3alUs

. bubnuorexa [JOK
30 SHAHHIH. DJCMCHTEI . https://m.eds00.ru/863f7e54
KOMOHWHATOPUKH
O0001menue, cucTeMaTH3aIUs
31 3HAHUU. DJIEMEHTHI 1 bubnuorexa [JOK
koMOuHatopuku. CirydaifHbie https://m.eds00.ru/863f8408
BEJIMYHHBI M pacrpe/e/iCHUs
O0001menne, cucTeMaTH3alus
32 spaguii. CiayJaiinple BEIUYNHEL U 1 bubnnorexa [IOK
Py https://m.eds00.ru/863f861a
pacripeieieHus
bubnuoreka [{OK
4 1
33 TOrOBsl KOHTPOIIbHAA PadoTa https://m.edso0.ru/863f8b56
34 O0001menne, cucTeMaTH3aIUs 1
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f7e54
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Koxn .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
5 BeposaTHOCTb U cTaTUCTHKA
Yurtath uHOGOpPMANMIO, TPEACTABICHHYIO B TaOinMmax, Ha
£ 1 quarpamMmax, MOpeICTaBisATh JaHHble B BUIEC TaOJUIl, CTPOUTH
JMarpaMmbl (CTOJIOUKOBBIE (CTOIOUATHIC) U KPYTOBBIE) IO MAaCCHBaM
3HAYEHUU
£ 5 OnuceiBaTh ¥ HHTEPIPETHPOBATH PEAIbHbIE YHCIOBBIC JIaHHBIE,
Ipe/CTaBICHHbIC B TAONIHIIAX, HA TUAarpamMMax, rpadukax
Wcnonp3oBaTh A ONMCAaHUS  JAHHBIX  CTATUCTHYECKUE
5.3 XapaKTepUCTHKU: cpeiHee apupMeTHyeckoe, Meuana, HauooJbIee
Y HaMEHbIlIee 3HaYeHMs, pa3Max
HmeTs mpencTaBleHHE O CIy4allHONW M3MEHUMBOCTH HA NpUMEpPAx
5.4 1eH, (PU3NYECKUX BEIMYMUH, AaHTPONOMETPUUECKUX JTaHHBIX, UMETh
IIPEJICTAaBICHUE O CTATUCTUYECKON YCTOMYNBOCTH
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
5 BepoaTHOCTb U cTaTUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh MHPOPMALMIO, MPEACTABICHHYIO B
5.1 BUJE TaONuL, auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BHUJE
TabIuIL, IUarpamm, rpaukoB
OnucelBaTh JaHHBIE C IOMOIIBIO CTAaTHCTUYECKUX IIOKa3aTeJIeH:
5.2 CpPeIHUX 3HAYeHWH M Mep pacceuBaHHs (pa3max, IuUcCHepcus Hu
CTaH/IapTHOE OTKJIOHEHUE)




£ 3 HaxonuTh 4acTOThI YMCIOBBIX 3HAUYCHHUI U YaCTOTHI COOBITHIA, B TOM
' qucie [0 pe3ysbTaTaM U3MEPeHUH U HaOJItoJeHUH
HaxonnuTh BEpOSATHOCTH CIy4alHBIX COOBITHII B OMNBITAaX, 3Has
5.4 BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHH, B TOM 4YHCJE B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
- Hcnonb3oBate  rpaduyeckue MOJENU:  JIEPEBO  CIY4alHOIro
' HKCIEPUMEHTA, TUarpaMMbl Diijiepa, YiCIoBas psMas
OnepupoBaTh MOHATUSMH: MHOKECTBO, ITOJIMHOKECTBO; BBIITOIHSATH
£ 6 olnepalMyd HajJg MHOXECTBaMH: OOBbEIMHEHHE, IepecedyeHue,
' JOTIOJTHEHHE; TIEPEYUCIISATh DJIEMEHTHl MHOXECTB, IPHUMEHSTh
CBOWCTBA MHOXKECTB
Hcnonb3oBate rpaduyeckoe MpeacTaBIEHUE MHOXKECTB U CBs3€H
5.7 MEXy HUMH JUISL OTIMCAHUS TIPOLIECCOB U SIBIICHUI, B TOM YHCJIE IIPH
pELICHUH 33/1a4 U3 APYTUX YICOHBIX MIPEIMETOB U KYPCOB
9 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MpPOBePsIEMOr0 .
0o0pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB 1 cTaTUCTHKA
M3BnekaTh U mpeoOpa3oBbIBaTh MHPOPMALMIO, MPEACTaBICHHYIO B
5.1 pasIMYHBIX MCTOYHHMKAX B BHUAE TaONuI, aAuMarpamm, rpadukos,
NPEJICTaBIATh JAaHHBIE B BUZE TAOHII, AUarpamMm, rpadukoB
- Pemate 3aaun opraHM30BaHHBIM [1€PeOOPOM BAPHAHTOB, @ TAKXKE C
' UCITOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO/I0B
Hcnonb30BaTh oOMMcaTeNbHBIE XapaKTEPUCTUKU Ul  MAacCHUBOB
5.3 YHUCIOBBIX JaHHBIX, B TOM YHCJIE€ CpEJAHHE 3HAUEHUS U MEpHI
pacceuBaHMsI
54 HaxonuTh 4acToThl 3HaYEHUH M YACTOTHI COOBITHS, B TOM YHCIIE
' MIOJTIB3YSICh PE3YJIbTaTaMH MTPOBEACHHBIX H3MEPEHHUI U HAOIOICHHIA
. HaxonuTh BEpOSTHOCTH CITy4allHBIX COOBITHI B M3yYEHHBIX OMbBITAX,
' B TOM YHCJE B OMNbBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH




COOBITUSIMH, B CEpUSAX HCIBITAHUH 10 MEPBOrO ycrexa, B Cepusix

ucnbiTanuil beprymm

MMets npencrasieHue O CIIy4aiiHOM BEJIMYMHE U O PACIpEIeICHUN

5.6

BEPOSITHOCTEH

HmeTsb mpesicTaBieHUe 0 3aKOHE OOJBIINX YHCEN KaK O MPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIIy4aliHOM H3MEHYMBOCTM M O POJM 3aKOHA

OOJIBIITUX YKCET B IPUPOC U OOIIECTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
) BeposaTHOCTb U cTaTUCTHKA
[IpencraBienue naHHBIX B BUAE TaOJHII, AUarpamMm, TpaguKoB. 3ar0THEHUE
Ta0IMI], YTEHWE M MOCTPOCHHE auarpaMm (CTOJIOMKOBBIX (CTONOYATHIX) M
5.1 KpyroBbix). YUreHue rpadukoB pealbHbIX IpoleccoB. VI3BiaeueHue
uHGOpMaLUU U3 AMarpaMM M TaOJIUL, UCIOJIb30BaHUE W HHTEpIpeTanus
JTAHHBIX
OnwucarenbHasi CTaTUCTUKA: CpefHee apu(pMETHYecKoe, MeInaHa, pa3max,
5.2 HauOoJblllee W HaMMEHbIIEe 3HA4YeHHUs Habopa YHUCIOBBIX JAaHHBIX.
IIpumeps! ci1ydalilHON U3MEHYNBOCTH
Crny4aiiHbli 3KCIIEpUMEHT (OIBIT) U ciaydaiiHoe coObiTHe. BeposTHOCTh 1
5.3 gyacTora. Poib MallOBEepOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
npUpoJie U B ob1ecTBe. MOHeTa 1 UrpajibHasi KOCTb B TEOPUH BEPOSTHOCTEN
I'pad, BepmmHa, peOpo. Crenenp BepunHbl. Unciao pédep u cymMMmapHas
54 cTenieHb BepiiuH. [IpeacraBnenue o cBsa3Hoctu rpada. Llenu u nuxisl. [Tytn
' B rpadax. OO6xon rpada (siziepoB myth). IlpencraBienue 00
opueHTUpoBaHHOM rpade. Pemenne 3anau ¢ nomouipio rpagoB
8 KUIACC
Kon IIpoBepsieMblii JJIEeMEHT COIePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBienue JaHHBIX B BUE TaOIUL, 1UarpaMM, rpaduKkoB
£ 5 MHOXeCTBO, DJJIEMEHT MHOXECTBA, IOAMHOXeCTBO. Ornepanuu  Haj
' MHOXECTBaMU: 00bEMHEHNUE, IIepeceueHue, JOMOTHEHNE
- CpoiictBa  omepauuii  HaJg  MHOXXECTBAMM:  IE€PEMECTHTENBHOE,
' COYETaTEeIIbHOE, PACTIPEACITUTEIFHOE, BKITFOUCHHS
£ 4 Hcnonp3oBanue rpaduueckoro MpeacTaBICHUsT MHOXKECTB JIJISI ONMCAHHS
' peabHBIX MPOLIECCOB U SBJICHUMN, PH PEILICHUH 3a/au.




- N3mepenue paccenBaHus AaHHbBIX. Jlucriepcus U CTaHIApTHOE OTKIOHEHUE
' YHCIOBBIX HAOOPOB. J[MarpamMMa paccenBaHus
DJIeMeHTapHbIe COOBITHS Ciy4aiiHoro ombiTa. CiydaliHbple COOBITHS.
56 BepostHocti coObiTHil. ONbITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' coopITusaMu. CirydaiiHelii BeIOOp. CBSI3b MEXKIAY MAaJOBEPOSTHBIMU U
MPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B TIPUPOJIC, OOIIECTBE U HAyKe
JepeBo. CBolicTBa J€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYILIECTBOBAaHUE
5.7 BUCSAYEH BEPIIMHBI, CBS3b MEX]Y YHCIOM BEPIIMH U YHUCIOM pEOEp.
[TpaBuino ymHoxkeHwus. Pemenue 3amau ¢ momonipio rpados
[TpotuBomonoxHble coObiTHs. Jumarpamma Oiinepa. OObenuHeHHEe WU
5.8 nepecedeHre coObiTuil. HecoBmecTHbie coObiTHs. Dopmyrna CIOXKEHHUS
BEPOSATHOCTEMN
5.9 YcnoBHas BeposTHOCTb. [IpaBuinio ymHOkeHHsI. He3aBrucuMbie COOBITHS
[IpencraBinenue »SKcrepuMeHTa B BUAE JepeBa. PemieHue 3amad  Ha
5.10 HAaxO0’KJICHNE BEPOATHOCTEN C TOMOILBIO IEPEBA CIIy4alHOI0 IKCIIEPUMEHTA,
Juarpamm Oinepa
9 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue naHHbIX B BUE TaOIHIL, JUarpamMm, TpaduKoB, HHTEPIIPETALINS
5.1 JTaHHbIX. UTeHHe U MmocTpoeHue TabiuL, AUarpaMm, rpaukoB MO peasbHbIM
JTaHHBIM
5.2 [TepectanoBku u pakropuan
5.3 CoueTraHus ¥ YUCIIO COUETAHUM
5.4 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ UCoyib30BaHUEM KOMOWHATOPUKH
EE I'eomerpuueckas BeposiTHOCTh. CiydallHBIH BBIOOp TOYKM U3 (PUTYpHI Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH
5.6 Ucneitanue. Ycenex u Heynadya. Cepus UCIIBITAaHUHN 0 IEPBOTO ycrexa
£ 7 Cepus ucneitanuii bepuynnu. BepositHocTH cOoOBITHIf B CepUU HCTIBITAHUI
' bepnynnn
5.8 CryqaifHasi BeTMYMHA U pacipeiesieHue BEpOSTHOCTEH




MareMaTuueckoe OXKUIAHUC W JUCIICPCHUA. HpI/IMepBI MaTeMaTUu4CCKOro

> OKHJaHMS KaK TEOPETUYECKOIO CPEIHETO 3HAYCHMSI BEIMYMHBI

510 MaremaTtnyeckoe OXHMIAHUE M JUCHEPCUS CIIy4alHON BEJIMYMHBI «YHUCIIO
' YCIIEXOB B CEpUH UCIIbITAaHUI bepHyn»

£ 11 ITonsTHe 0 3akoHe OonbHIMX yucel. M3MepeHue BEpOATHOCTEH C MOMOIIBIO

yacToT. Pojb 1 3HaUYeHHe 3aKoHa OOJIBIIMX YHCET B IIpupoac u O6H.[CCTB€




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUAMH: MHOXKECTBO, IOJMHOXECTBO,
orepanuy HaJl MHOKECTBAMH; yMEHHE ONEpPUPOBATh MOHATUSIMHU: rpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSTh UX IIPU PELICHUH 33]]a4; yMEHUE
UCIONIb30BaTh IpaduuecKkoe MpeACTaBICHHE MHOXKECTB ISl OMHCAHUSA
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHUY 3a/1a4 U3 APYTUX y4EOHbIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW  KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OnepupoBaTh IMOHATHAMU: HATYPAIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIMMOCTbh HaTypalIbHBIX YUCEIl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIA, OOBIKHOBEHHAs APO0b U JIeCATHUYHAs 1pO0b,
CTaHJAPTHBIN BUJ YKCIIA, PAUOHAIBHOE YHCII0, UPPALMOHAIIBHOE YHCIIO,
apu@mMeTHyecKuil KBaJpaTHbIM KOPEHb, YMEHHE BBINOJIHATH NEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOYMBATH YMCIIA, NIPEACTABIATh YUCIA Ha
KOOPJIMHATHON NPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE JEJIaTh NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATHUAMU: CTEIEHb C LEJIbIM [OKa3aTeleM,
apudMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTeneHu OoJible
€MHUIIBI, YMEHHE BBITIONHATHh Pacu€Thl MO GopMyiam, Mpeodpa3oBaHUs
HEJBIX, JTPOOHO-PAIMOHATBHBIX BBIPAXKEHUN U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYIEHA HA MHOYKUTEIIH, B TOM YUCJIE C HCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaToOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHITHSIMH: YHCIOBOE PAaBEHCTBO, YpaBHEHHUE C
OJIHO NepeMEeHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApOOHO-
paloOHaJIbHBIE YPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBIE HEPaBEHCTBA U MX CHCTEMBI,
KBaJpaTHbIE U IPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE [IPH PELIEHUH 33]a4 U3 IPYTUX NIPEAMETOB U NMPAKTUIECKUX
3aJ1a4; YMEHHE HUCII0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPIMHATHYIO
IUIOCKOCTB JUIsl U300pakeHUs peIlIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMM: (YHKUMSA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IMPOMEKYTKH BO3PACTAHHS,
yObIBaHMs, HauOoJblllee W HaMMEHbIEe 3HAYCHUS (YHKIUH; YMEHHUE
OIEpUpPOBATh TOHATUSAMH: MpSAMas MPONOPLUOHAIBHOCTh, JIMHEWHAS
byHKIMA, KBagpaTuyHas (QYHKUOUS, oOpaTHas NPONOPUHUOHAIBHOCTD,
napabosa, runepoosa; yMeHue CTpouTh rpaduku yHKIHA, HCIIOIB30BaTh
rpaduKy 71 OTPENEICHUsI CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 JPYTuX YYeOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BhIpaXkaTh (PopMyliaMH 3aBHCUMOCTH MEXKAY BETMUMHAMHU

YMmeHune OIIepUPOBATh HOHATHAMMU: [10CJIe/I0BATENbHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBHOCTEH, POPMYIIBI CyMMBI M OOIIETO YWICHA MPH
pellleHnu 3a7ady, B TOM YHUCIE 3a7ad U3 JAPYruxX yuyeOHbIX MPEAMETOB U
peanbHON KU3HU

YMeHue peuarh 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, J0JIH
Y YacTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb ITOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBJIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUS], ypaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEHOBATH IOIYYCHHOE DPEIICHUE U
OLIEHUBATb MIPABJIONOA00HOCTb NOJYYEHHBIX Pe3yJIbTaTOB

10

11

YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHas, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH H
PaBHOCTOPOHHUI ~ TPEYTrOJbHUKH,  HPSIMOYTOJIbHBI  TPEYTOJIbHUK,
MeanaHa, OHCCEeKTpuca M BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napauienorpaMM,  pomM0O, NPSMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXHOCTb, KpYI, KacarelbHas; 3HAaKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue periaTth 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HH,
Ha HAXOXXJEHHE I'€OMETPUUYECKUX BEJINYHMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapauIeIbHOCTh U NEPIEHANKYISPHOCTD MPSAMBIX, YOI
MEXIY HOpAMBIMH, MEPHEHIUKYISAp, HAKIOHHAsA, MPOEKIHs, Moaodue
¢uryp, 1momoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH WU
IpsIMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M Moj00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISPHOCTD IPSIMBIX B OKPYKAIOILIEM
Mupe

YMeHue onepupoBarh MOHATUSMU: JJIUHA, PACCTOSHUE, Yroa (BeIHMYuHa
yria, CHHYC U KOCHUHYC yIJIa TPE€yroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl TIPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE
MPUMEHSTH (DOPMYJIBI IIEpUMETPA U TUIOIIATH MHOTOYTOJIbHUKOB, JJIMHBI
OKPYXKHOCTM W  IUIOU[aAd  Kpyra, oObeMa  MpsIMOYTOJIBHOIO
napajulelienuIena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOpeMy




[Tucdaropa, TPUTOHOMETPUYIECKUE COOTHOIICHUS JISI BBIYUCIICHUS JUJIHH,
pacCTOAHUH, TJIOIIAACH

12

YMmenune u300pakaTb IUIOCKHME (QUTYppl W WX  KOMOHMHALUH,
IPOCTPAaHCTBEHHBIE (UTYpPbl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCAHHIO

13

YMeHue onepupoBaTh NOHATUAMU: NPSMOYIOJIbHAs CUCTEMa KOOpJUHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA
YHCII0, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IIPEICTABICHUS JaHHbBIX U PELICHU 3a1a4, B
TOM YHCJI€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU
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YMeHue onepupoBaTh MOHITHIMH: CTOJIOUKOBBIE U KPYTOBBIE TUATPAMMBI,
TaOJIMIBI, CpelHee apuPMETHUECKOe, MeIuaHa, HauOoJbIIee W
HaVMEHbIIIee 3HAYCHHsI, pa3MaxX YMCIIOBOrO HAa0Opa; yMEHUE U3BJICKATh,
WHTEPIPETHPOBATH U NIPEOOPA30BLIBATh MH(POPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpamMMax, OTPAKAIOIYI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh IMOHATUSAMU: CIIyY4alHbI ONBIT (CiydalHbIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (IJIEMEHTapHbIA  HCXON)
CIIy4aifHOTO OTIBITA, CIYyYallHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE PelIaTh 3a1a4H
METOZI0M OpPraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OILICHWBAaTh BEPOSATHOCTH pealbHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY’)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[SIH_II/Iﬁ I/I3y‘IeHHBII71 MCTO JJIA pCHICHUA 3a1a1H,
MNPUBOJAUTE HPHUMEPBI MATEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IIpUpOAC U
KM3HHU, pacClio3HaBaThb IPOABJICHUC 3aKOHOB MATEMAaTUKU B HCKYCCTBC,
OIMMUCBIBATh OTACIBHBIC BBIAAIOIMIUCCA PE3YJIbTAThl, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IIPUBOJUTH ITPUMCEPBLI MAaTEMATUUCCKHUX
OTI(pLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Hucna 1 BIYMCICHUS

1.1 Harypanbuble u uensie yrcina. [Ipu3Haky 1e1MMOCTH LENbIX YHCes

12 OOBIKHOBEHHBIC U JACCATUYHBIC IPOOU, IPOIEHTHI, OECKOHEUHBIEC MEPUOINIECCKHE
' apoou

1.3 Panmonaneubie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMHU YUCIaMU

14 JHeiictButensHble uncna. ApudMeTHYECKHe Omepaluud C JICUCTBUTEIbHBIMU
' YHCIaMH

15 [TpuGnmxEHHbIE BBIYMCIICHUS, TpaBWia OKPYIJICHHs, NPUKHIKA M OICHKA
' pe3yabTaTa BEIYUCIEHUI
2 AnreOpandecKkue BoIpaKEHUS

2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )

59 Crenenp ¢ uenbiM mokazateneM. CTemeHb C palMOHATIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNIeHU

2.3 MHorousneHsl

24 Anrebpaunyeckas 1po0b

55 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apupmeTHyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEPAaBEHCTBA

31 Ilenbie u apoOHO-palMOHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHU

3.9 Lensie m apoOHO-panmoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBCHCTB

3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEN

4.2 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0XXHbBIX TPOLIEHTOB
5 OyHKIMH

Oynk1us, cnocoOsl 3aanus GpyHkuuu. ['paduk Gyakmun. O6nacTs onpeneneHus u

51 MHOecTBO 3HaueHu# pyHkimu. Hynu Gynkiun. [IpoMexyTku 3HAKOIOCTOSIHCTBA.

o [TpomexyTkl MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U MHHUMYMBI (YHKIIHH.
Haubonbiiee u HanMeHblee 3HaueHEe (YHKIIUU Ha TPOMEKYTKE

6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPANHATHI HA TNIOCKOCTH
7 I'eomerpus




7.1 I'eomerprueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbsHUK
7.3 MHOroyrojasHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpruiecKux BETMIHH
7.6 BexkTopsl Ha TiocKoCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHuosecTBa
8.5 I'pads




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» MatemaTuka. BepositHOCTb U cTatuctuka: 7 - 9-e kiacchl: 6a30BbIl ypPOBEHB:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Breicorkuit .P., Slmenko W.B.; mox
penakiueit Amenko N.B. AkunonepHoe o6miecTBo «M31aTenbcTBo

((HpOCBCHIGHI/Ie»

METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA
Metoauyeckoe nocooue K npeIMEeTHON JIMHUKN YYEOHUKOB IO BEPOSITHOCTH U

cratuctuke U.P. Beicoukoro, N.B. Amenko nox penakunen M.B. Amenko

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET Yun.py https://uchi.ru/ , @ruc «»Most mkosa

https://myschool.edu.ru/ , buéamorexa Y0P, PIOI https://resh.edu.ru/,

bubmumoreka I{OK https://m.edsoo.ru,



https://uchi.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
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