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MNOACHUTEJIBHASA 3AIINCKA

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

e TMpPOJODKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSTUH
(uucno, BeTMYMHA, TeoMeTpuueckas ¢urypa), 00eCIedrMBaIOLINX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTEMaTHYECKOro OOpa30BaHUsA
oOydJarommxcs;

e Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUYarOIMXCs,
MIO3HABATEJIbHOM AKTUBHOCTH, UCCJIEAOBAaTEIbCKUX YMEHHI, MHTEpeca K
U3YYEHUIO0 MaTEMATHUKH;

e TMOABEACHUE O0YYaAIOIIMUXCSA HA JTOCTYIMHOM ISl HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MAaTEMaTUKN U OKPYIKAIOIIETO MUPA;

e (opmupoBaHue QYHKINOHAILHON MaTEMaTUUECKON IPAMOTHOCTH: YMEHHUS
pacno3HaBaTb MAaT€MATHYECKHE OOBEKThI B PEAIbHBIX KU3HEHHBIX
CUTYyallUsIX, NMPUMEHATh OCBOCHHBIE YMEHHUS MJii PEUIECHUs MPaKTHKO-
OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATH MOIYUYEHHBIE PE3yIbTaThl U
OLICHMBATh UX HAa COOTBETCTBUE NIPAKTUYECKON CUTYaLIHH.

OcCHOBHbIE JMHUM COAEpKaHUA Kypca MaremMaTuku B 5—6 kiaccax —
apupmMeTnyecKas 1 TeOMETpUUECKas, KOTOPbIE pa3BUBAIOTCS MapajlIeNIbHO, KaXxaas
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JAPYTOH,
a B TECHOM KOHTAKTE M B3aUMOJEHCTBUHU. Takke B Kypce MaTEMaTUKH IPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU airedpbl U ONUCATEIbHONW CTATUCTUKH.

N3ydenue apupmMeTnyeckoro Marepuana HauMHAETCsl CO CUCTEMaTU3alluu U
pa3BUTHS 3HAHUW O HATypaJbHBIX YHCIIAX, MOJYYEHHBIX Ha YPOBHE HA4YaJIbHOTO
oOwiero oopazoBanus. [Ipu 3TOM COBEPILIEHCTBOBAHUE BHIYMCIUTEIbHON TEXHUKH U
(GopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUM coYeTaercs ¢ pPa3BUTHUEM
BBIUMCIUTEILHON KYJIbTYphl, B UaCTHOCTU C OOy4YEHHMEM MPOCTEHIINM MHpuéMam
NPUKUJIKA U OLIEHKU PE3YJIbTATOB BhIUMCICHUN. M3yueHue HaTypalnbHBIX 4YHCEN
npojoikaeTca B 6 Kilacce 3HAKOMCTBOM C HAuyajJbHBIMU TOHSTHSIMU TEOpPUU
JETUMOCTH.

Hauano m3yueHusi OOBIKHOBEHHBIX U JIECATHYHBIX JIpOOEH OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Talm B OCBOECHUM JpOo0eil, KOraa MpOuCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU HJI€SIMH, MTOHATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
JIpoOeil B MOJHOM 00BEME MPEANIECTBYET U3YUCHHUIO ACCATUYHBIX IPOOCH, 4TO
1eJIeCO00pa3HO C TOYKHM 3PEHHs JOTHKM M3JI0KEHHUS YHMCIOBOW JIMHUM, KOTrna
IpaBuJia IEUCTBUHN C JECATUUHBIMH JPOOSIMU MOKHO OOOCHOBATH YK€ U3BECTHBIMU
aJITOPUTMAaMH BBITMIOJTHEHUS IEHCTBUI ¢ OOBIKHOBEHHBIMU IPOOSIMHU. 3HAKOMCTBO C
JNECATUYHBIMU IPOOSMH PACHIMPUT BO3MOKHOCTH JJIs1 MOHUMaHUsI 00y4aronuMucs
MPUKJIATHOTO MPUMEHEHUSI HOBOM 3alMCH NPHU U3YUEHUU OPYTUX MPEAMETOB U MPU
IPaKTUYECKOM HCNOiIb30BaHUHU. K 6 Kiaccy OTHECEH BTOpPOM 3Tam B M3YYEHUU



Ipo0el, Tae MNPOUCXOAUT COBEPLICHCTBOBAHME HABBIKOB CPAaBHEHUS U
npeoOpazoBaHusi ApoOei, OCBOGHHWE HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB,
OTTAYMBAHWE TEXHHKH BBIYHWCIECHUNW, B TOM YHUCIE 3HAYEHUN BBIPAKECHUN,
collepKallluX M OOBIKHOBEHHBIC, W JIECATUYHBIE JIPOOW, YCTAHOBJICHUE CBs3EH
MEX Iy HUMH, paCCMOTpEHUE MPUEMOB pPELICHHMs 3a]1a4 Ha IpoOu. B Hauvane 6 kiacca
IIPOUCXOJNUT 3HAKOMCTBO C MIOHSTUEM IPOLEHTA.

Oco0eHHOCTBIO H3yUEHUS MOJIOKUTEIBHBIX U OTPUIIATENILHBIX YUCEIT IBIIACTCS
TO, YTO OHHM TaKX€ MOTYT paccMaTpUBaTbCs B HECKOJBKO 3TanoB. B 6 kiacce B
Hayaje u3y4eHus TeMbl «l10I0XKUTeNIbHbIE U OTPULIATENBHBIE YNCIIa» BBLACISETCS
noareMa «llenpie uncia», B paMKax KOTOPOH 3HAKOMCTBO C OTPUUATEIbHBIMU
YUCIIAMUA W JECUCTBUSIMHA C MOJIOKUTEIBHBIMA W OTPUIATEIBHBIMUA YHUCIAMHU
IIPOUCXOJUT HA OCHOBE COJIEPKATEIBHOIO MOIX0a. ITO MO3BOJISAET HA TOCTYITHOM
YpPOBHE TIO3HAKOMUTH OOYYAIOMIMXCA MPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATUSIMU TEMBI, B TOM YHCJIE€ M C NpaBWJIaMH 3HAKOB IPU BBHIIIOJIHEHUU
apupmMeTnyecKkux AelcTBuil. l3ydeHHne palnuMoHANbHBIX YHCEI Ha 3TOM HE
3aKOHYUTCSA, a OyIEeT MPOJOJKEHO B Kypce alireopsl 7 Kiiacca.

[Ipn oOydeHHM pEelIEHHIO TEKCTOBBIX 337ad B 5—6 Kiaccax HCHOJIb3YIOTCS
apudmeTndyeckue npuémsl perieHust. [Ipu orpaboTke BEIYUCIUTENHHBIX HABHIKOB B
5—-6 Kiaccax paccMaTpUBarOTCS TEKCTOBBIE 3a/1a4d CICAYIOIIMX BUIOB: 3a7a4d Ha
JIBI)KCHUE, HA 4YacTH, Ha IMOKYNKH, Ha paboTy U MPOU3BOAUTEIHLHOCTH, Ha
MPOLIEHTHI, HA OTHOLLIEHUA U Tiponopiuu. OOydaroumecss 3HaKOMATCS ¢ TpUéMamMu
pelieHuss 3ajad 1mepedopoM BO3MOXKHBIX BapHUAHTOB, ydarcs paboTaTh ¢
uHdopMaIuen, mpeacTaBIeHHON B (hopMe TaOIHI HIIA JUATPAMM.

B mporpamme yueOHOro kypca «MaremaTtuka» — MOpPeIyCMOTPEHO
(dbopMHpoBaHUE MPONENECBTUUECKUX alNreOpanyecKkux mNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHMOCTH OT MATEMaTUYECKOTO KOHTEKCTa
BBOJUTCS TOCTENEHHO. DYKBEHHAsi CHMMBOJIMKA IIUPOKO HCIIOJB3YETCS MPEKIE
BCETO JISI 3aIMCH OOIITUX YTBEPKICHUN U TIPEIIIOKEHHM, (hOpMYII, B YaCTHOCTH JIJISt
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEIISD YNCIIA.

B mporpamme yueOGHOro kypca «Maremaruka» MpeACTaBICHA HarJsaHAs
reOMETpHUS, HalpaBJICHHAs Ha pa3BUTHE o0pa3Horo MBILUICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHMSI, U300Pa3UTENBHBIX YMEHUN. DTO BaXKHBIN dTall
B U3YYCHUU T'€OMETPUHU, KOTOPBIM OCYLIECTBIISICTCS HA HATJSIHO-IPAKTUYECKOM
YpOBHE, OMHUpAETCAd Ha HarJsAIHO-00pa3HOEe MbIIUIeHHE oOywaromuxcs. bonbias
pOib  OTBOOUTCA NPAKTUUYECKOM  NIESITENBHOCTH, OIBITY, JKCIEPUMEHTY,
MozearpoBaHuio. O0yyaroniecs: 3HaKOMATCA C T€OMETPUUECKUMU (PUTrypaMu Ha
IJIOCKOCTH W B TMPOCTPAHCTBE, C WX MPOCTCUIMMU KOHQPUTYpAIUSIMU, YIaTCs
u300paxkaTb MX HAa HEJIMHOBAHHOM M KIeT4aTtoil Oymare, paccMaTpHBAIOT HX
MPOCTEUIIINE CBOWCTBA. B mpouecce u3ydeHHs HArJIAIHOM T€OMETPUM 3HAHUS,



MOJIYYCHHBIC OOYYaIOMMMHUCS HAa YPOBHE HAYAJIBHOTO 00Imero ooOpa3oBaHUs,
CUCTEMATU3HPYIOTCS U PACILIHPSIOTCS.

CornacHo y4yeOHOMY IIaHy B 5—6 Kiaccax H3y4yaeTcsi MHTErPUPOBAHHBIN
npeamer «MareMatrkay, KOTOpPbIM BKIIOYAET apuMETHUEeCKUil MaTepuan u
HaIISIIHYI0O T€OMETPHUIO, a TakKKe MPOIEEeBTUYECKHE CBEJICHUS U3 aireOphl,
AJIEMEHTHI JJOTUKH U Hayayla ONUCATENbHOW CTaTUCTUKH.

Ha u3yuenue yueOHoro kypca «Martematuka» oroautcs 408 yacos: B 5
kiacce — 204 yacoB (6 4acoB B Hefen0), B 6 kiacce — 204 yacoB (6 4acoB B
Hezeno). B 5,6 kinaccax BbIJeIeHBI Yachl U3 YaCTH,

dbopmMupyemMoil ydacCTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHUH JIJIsl JTMKBUIALIUN
y4eOHBIX Ae(DUIIUTOB 1O MaTeMaTuke (5 ki-14., 6ki-14.), BEISIBICHHBIX 1O
pesynbraTtam BIIP, BIIIK.

COAEPKAHUE OBYUYEHMUSA

5 KUIACC

HarypasbHble 4yuc/ia 1 HyJIb

Hatypansnoe umcno. Psg narypanbhbix uucen. Yucno 0. M3oOpaxkeHue
HaTypaJbHBIX YMCEN TOUKAMH Ha KOOPJMHATHOU (YMCIIOBOM) MPSIMOIA.

[lo3uunoHHass cucremMa CUUCIeHHMS. PuMckas Hymepauus Kak IIpUMED
HEMO3UIIMOHHON CHUCTEMBI CUUCIICHUS. [leCsITUUHAas CUCTEMa CUHUCIICHUS.

CpaBHEeHUE HATypallbHBIX YWCEJI, CPABHCHUE HATYPaJbHBIX YUCEI C HYJIEM.
Crnioco0b1 cpaBHeHUs. OKpyTieHUEe HATypaIbHBIX YHCEIL.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPH CI0KEHUU. Beruntanue
KaK JeiCTBUE, 00paTHOE CIIOKEHUIO. YMHOKEHHE HATypalbHbIX YHCEJ, CBOMCTBA
HYJISI U €IUHUIIBI TP YMHOXKEHUU. JlelieHne Kak JelcTBre, 00paTHOE YMHOXKEHUIO.
KommioHeHTsl  neiicTBUiM, CBsS3b MeXay Humu. [IpoBepka pesynbTaTta
apudmerndyeckoro aeiictBusa. llepeMecTuTenbHOE W CoueTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, PaCHpeAeUTEIbHOE CBOMCTBO (3aKOH)
YMHOKECHUS.

Hcnons3oBanue OyKB 1151 0003HAYEHUSI HEM3BECTHOTO KOMITOHEHTA U 3aIlUCH
CBOMCTB apu(METUIECKUX JTCUCTBUM.

Jemurenn W KpaTHble 4HCla, pas3iokeHue Ha MHOoxutenu. [Ipocteie u
coctaBHble yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHp ¢ HaTypaJbHBIM MOKa3aTeleM. 3alUCh 4YUCIa B BHJE CYMMBI
pa3psIAHBIX CIAracéMbIX.

YucnoBoe Bplpak€HHE. BplUMCIEHHME 3HAYEHMM YHCIIOBBIX BBIPAXKECHUM,
MOPSAOK  BBINIOJHEHUS  JIeucTBUM.  Mcmonb30oBaHWE  NPU  BBIYHUCIEHUAX



NEPEMECTUTENBHOIO W COYETAaTEIbHOIO CBOWCTB (3aKOHOB) CIOXEHUS U
YMHOEHHSI, paCIpeIeIUTEIbHOIO CBOMCTBA YMHOXKEHHSI.

Jpoon

[IpeacraBnenne o napoOM Kak cHoco0e 3amuch 4YacTH  BEJIMYUHBI.
OO6bikHOBEHHBIE poOu. [IpaBuibHBIC U HENMpaBUiIbHBIE TpoOu. CMelianHas 1poob,
NPECTaBICHUE CMEIIaHHOW IpOoOM B BHJE HEMPABHIBHOM ApoOW U BBIFCICHUE
EJION YacTy YKciia U3 HeNmpaBWIbHOW pobu. M3o0pakenue apobelt Toukamu Ha
yucioBoM npsiMmoid. OCHOBHOE CBOMCTBO apoOu. Cokpatenue apooeil. [IpuBenenue
npobu K HOBOMY 3HameHaTento. CpaBHeHUEe qpoOeit.

CrnoxxeHue U BbIYUTaHHUE OpoOeil. YMHOXKEHUE U AelieHue aApoOei, B3aUMHO
oOpaTHble 1pobu. HaxoxaeHue 4acTu Leaoro v 1ejioro mo ero 4YacTu.

Hecaruunas 3anuch apoOeid. IlpeactaBneHue AecITUUHOM ApoOU B BHUJC
OOBIKHOBEHHOH. M300pa’keHue JecATUYHBIX JpOoOed TOYKaMHU Ha YHUCIOBOM
npsimoii. CpaBHEHHE JECATUUHBIX APOOEH.

Apudmerrueckue JEUCTBUS C JECATHYHBIMU JpoOsimu. OKpyTieHHe
JECATUYHBIX APOOEH.

Pemienne TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amad  apudmMeThueckum  crnocoboM. Pemienue
Jorudeckux 3aaad. Pemenue 3amad mepebOpoM BceX BO3MOXKHBIX BapHUAHTOB.
Hcnonb3oBaHue Mpu pelieHUH 3a71a4 Ta0IUI] U CXEM.

Pemienne 3amad, coaepKamuX 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIMYHHBI:
CKOpPOCTb, BpEMsl, pAacCTOSIHUME, LEeHA, KOJIMYECTBO, CTOMMOCTb. EnuHuIbI
U3MEpEHUs: Macchl, 00bEMA, LIEHBI, PACCTOSIHUS, BpEMEHH, CKOPOCTH. CBSA3b MEXIY
€AMHULIAMHA U3MEPEHUS KAXKIOW BEJINUNHBIL.

Pemenne oCHOBHBIX 3a7a4 Ha Jpo0wu.

[IpencraBnenne TaHHBIX B BUIE TaOJHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust

Harnsinaele mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Mpsimasi,
OTPE30K, JIy4, YIroJl, IOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. YroiL. [Ipsmoi,
OCTPBIH, TYIION U Pa3BEPHYTHIN YIIBL.

JInuHa oTpe3ka, METPUYECKNE €IMHUIIBI JIUHBI. [[TMHa TOMaHOH, IEPUMETP
MHOI'OYrOJIbHUKA. MI3MepeHne U OCTPOECHUE YIUIOB C IIOMOILBIO TPAaHCIIOPTUPA.

Harnsigaele npexacraBineHuss o ¢Gurypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYrOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxkenne ¢uryp, B ToM uyucie Ha kieryatod Oymare. Iloctpoenue
KOHQUTYypaluii U3 yacTel mpsAMOM, OKPYKHOCTH Ha HETMHOBAHHOM W KJIETYATOMN
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBapaTa.



[Inomane nOPSIMOYroJbHUKA W MHOTOYTOJBHUKOB, COCTAaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHclie (Uryp, U300pakEHHBIX Ha KJIET4aTo Oymare.
EnvHune n3mMepeHns mionaau.

HarnsigHble nmpencTaBieHus O IPOCTPAHCTBEHHBIX (pUTypax: MPsIMOYTOJIbHBIN
napajuienenunesn, — Kyo, — MHOrorpaHHukd.  M3oOpaxeHue — mpocTenmmx
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3maHue Mopenei
MHOTOTPaHHHUKOB (K3 OyMaru, MpoOBOJIOKH, MJIACTHIIMHA U IPYTHUX MAaTEPUAJIOB).

OOBEM mnpsMOYroJpHOrO Napajuienenunena, kyba. EauHunbl n3mepeHus
o0BEMa.

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATYPaJIbHBIMU YHUCIIAMHU.
YucioBble  BBIpAKEHUSA, MOPSAOK  JIEWCTBHM,  HCIOJIb30BAHHE  CKOOOK.
Hcnonb30BaHuE MPU BHIYUCICHUSIX IEPEMECTUTEILHOTO U COYETATENIBHOTO CBOMCTB
CIIOKEHUS U YMHOXEHUS, PaCIpeIEIUTEIBHOTO CBOMCTBA yMHOKEHUA. OKpYTJIeHUE
HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHbIC YUCia, HAUOOJBIIUNA OOIIUNA JETUTENh U HAaUMEHBIIIEe
oO1wree kpaTHoe. JlenMMocTh CyMMBI U POU3BeACHUS. [[efeHne ¢ 0cTaTKOM.

Apodu

OOBIKHOBEHHAsI JIpoOb, OCHOBHOE CBOKMCTBO JpOOM, COKpaIlleHHE IPOOEH.
CpaBHeHMe U ynopsiiounBaHue apoOeit. Perenne 3a1au Ha HaXOXKIEHUE YacTU OT
LEeJOro M LENOro mo ero 4vactu. J[poOHoe uuciao Kak pe3yiabTaT JesICHUs.
[IpencraBienue AecATUUHON IpoOU B BUE OOBIKHOBEHHOU JAPOOU M BO3MOXKHOCTh
MIPEICTABICHUS] OOBIKHOBEHHOW APOOM B BHUIE ACCATUUHOMU. JlecaTnunbie 1podu u
METpHUYECKasi cucTeMa Mep. ApudmMeTnueckue IeHCTBUS U YUCIOBBIE BRIPAYKEHUS C
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

OtHomenue. J[leneHne B JaHHOM OTHOIIEHMHM. MacmTab, TpOMoOpIHs.
[IprmeHenue mponopuri Npyu pEeLICHUH 3a1a4.

[TonsiTue mpouieHTa. BeiuuciaeHue npoueHTa OT BEIUYUHBI U BEJIMYUHBI TI0 €€
MPOIICHTY. BhIpakeHHne MPOIEHTOB JECATUYHBIMU ApoOsiMu. PerneHue 3amayd Ha
MPOIIEHTHI. BeIpakeHne OTHOIICHUS BEJIMYUH B MPOLIEHTAX.

IMos0:kMTEIBHBIE U OTPUIIATEIbHbIE YHCJIA

[TonoxurenbHble U OoTpUUATENbHbIE yncaa. Llenpie uncma. Monyne yucia,
r€OMETpUYECKasl MHTEpHperauuds Moayias uyucia. M3o00paxkeHune uwucen Ha
KOOpJIMHATHOM  mpsAMoi. YucimoBele  npomMexyTku. CpaBHEHHUE  YHCEIL
Apudmernueckue TeUCTBUS C MOJIOKUTEITLHBIMI M OTPHUIIATSIIBHBIMUA YUCIIAMH.

[IpsiMoyroJIbHAs cucTeMa KOOpAMHAT Ha IIocKocTu. KoopauHaTel TOUkM Ha
I0CKOCTH, abcuucca U opauHara. [loctpoenue Touek U GUryp Ha KOOPJAUHATHOM
IJIOCKOCTH.



BykBeHHbIEe BbIpaKEeHUS

[IpumeneHue OyKB 17151 3aIMCU MAaTEMATHYECKUX BBIPAKEHUH U MPEITIOKEHUH.
CpoiicTBa apupMeTHyeckux AercTBUil. ByKBEHHbBIE BBIPAKEHUS U YHUCIIOBBHIC
IIOJCTAaHOBKU. DyKBEHHBIE PaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyisl, popMyasl IEpUMETPA U IIOLAAHN NPIMOYTOJbHUKA, KBaJpaTa, o0bEMa
napajuienenuneaa u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amau  apudmernyeckuM crnocoOom. Pemienue
JOTHYECKUX 3a7a4. Perenne 3a1au nepebopoM BceX BOZMOKHBIX BAPUAHTOB.

Pewenne 3amad, conxepKalux 3aBUCHUMOCTH, CBS3BIBAIOLIUX BEJIIMYUHBIL:
CKOPOCTBb, BpeMs, paccTosiHue, LICHA, KOJIMYECTBO, CTOMMOCTB,
IIPOU3BOUTENILHOCTh, BpeMs, O0BEM padoThl. EQWHUIBI H3MEpEeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpEMEHU, CKOPOCTH. CBSI3b MEKy €AMHUL[AMU U3MEPECHHUSI
KQ)KJI0W BEJIMYHHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOLIEHWEM, MPONOPIHUOHAIBHOCTBHIO
BEJIMYMH, POIIEHTAMU; PEIIEHHE OCHOBHBIX 33J1a4 Ha IPpOOU U MPOLICHTHI.

OuneHka W TPUKUIKA, OKpyriieHHe pesynbrara. CocraBiieHHE OYKBEHHBIX
BBIPAKEHUH 110 YCJIIOBUIO 3aJa4H.

[TpencraBieHre AaHHBIX C MOMOIIBIO TaOmul W auarpamMM. CtonOuaTeie
JMarpaMMBbl: YTEHHE U MOCTPOEHNE. UTEHUE KPYTOBBIX JUArPaAMM.

Harasinnas reomerpust

Harnsgnele npencraBieHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOe pacnosioKeHue IBYX NPSAMBIX Ha IUJIOCKOCTH, ITapajulesibHbIE
IpsIMbIE, TEPIICHANKYJSIPHBIE NpsMble. M3MepeHue paccTOsHUN: MEXIy ABYyMS
TOYKaMH, OT TOYKH J0 NPSIMOU, JUIMHA MapIIpyTa HA KBAJIPATHOU CETKE.

MN3mepeHne W MNOCTpOEHHE YIJIOB C IIOMOIIBIO TpaHcmoprupa. Bumael
TPEYrOJbHUKOB: OCTPOYT'OJIbHBIN, MIPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN,
PaBHOOEIPEHHBIH, PaBHOCTOPOHHU. YeThIpEXYroabHUK, [IPUMEPHI
YETBIPEXYTOJIBHUKOB. [[pSIMOYrOoNbHUK, KBaApAT: UCIIOIb30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHanei. M3o0pakeHne reoMeTpudeckux (Quryp Ha HEITMHOBAHHOU
Oymare ¢ WCIIOJIb30BAHUEM LUPKYJS, JHUHEHWKH, YTOJbHHMKA, TPAHCHOPTHPA.
[TocTpoenus Ha kieTyaTon Oymare.

ITepumerp MHoroyrospHuka. IloHaTtue mnnomaaun ¢GUrypsl, €IUHULBI
u3Mepenus ionanu. [Ipubnmxénnoe n3mepeHue miom@anu Guryp, B ToM 4ucie Ha
KBajpaTHOM ceTke. [IpubmmkéHHOe M3MepeHue NIUHBI OKPYXKHOCTH, IUIOIIATU

KpyTa.
CuMMeTpus: LIeHTpaJibHasl, 0CEBasl U 3epKajbHasi CAMMETPHUH.



[TocTpoenne cHUMMETPUIHBIX UTYD.
Harnsinapie mpeacTaBiIeHus 0 IPOCTPAHCTBEHHBIX (PUTYpax: MapauIe/IeIUIIe]I,
KyO, Tpu3Ma, NHpaMHIa, KOHYC, NWIMHAp, Imap u cdepa. HM3obpaxenue
npocTpaHCTBEeHHbIX (uryp. [IpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IWJIMHIApPA U
konyca. Co3anue Mojelield MpoCTpaHCTBEHHBIX (Guryp (U3 Oymaru, mpoBOJIOKH,
MJIACTUJIMHA U IPYTUX MaTEepUaJoB).
[Tonsitne o00BEMA, eauHUILI H3MEpeHUs o00béMa. OO0BEM NPSIMOYTOJIBLHOTO
napajuienenumneaa, kyoa.
INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA
MPOTPAMMBbI YYEBHOI'O KYPCA <cMATEMATHUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOorpaMmbl y4yeOHOro Kypca
«MareMaTuka» XapakTepUu3yrTCs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTeMaTUK{, LEHHOCTHbIM OTHOLIEHMEM K  JOCTIKEHHMSIM  POCCUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO O0S3aHHOCTEN IrpaklaHWHA U peaiu3aluu €ro
opaB, MpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJaaHCKOro o0IliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHEM JOCTHKEHHM HAyKHW, OCO3HAHUEM BaXXHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMM BCEHM JKU3HU NJis yCHEIHOM NpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEN;

4) acTeTM4ecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  AICTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHM, PacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpPHEHTalMEl B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4HBIX
NPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMYECKON HayKu Kak cdepbl UelIOBEUYECKOM
JEATEIbHOCTH, JTANlOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALINY,
OBJIJICHUEM SI3BIKOM MAaTEMATHUKH M MAaTEMaTUYECKOW KyJIbTYpOW KaK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMHA HCCIEN0BATENBCKON
NEATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBAHHE KYJIBLTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TPHUMEHATH MAaTEMAaTHYECKHE 3HAHWS B HMHTEPECaX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o00pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOamaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM W OTAbIXa, peryjspHas Qunueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hIeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTOo K€ MpaBa IPyroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTAalMEN Ha TPUMEHEHUE MAaTEMAaTUIECKUX 3HAHUM JUUIS PEIICHUS 3a/1a4 B
00J1acTH COXPaHHOCTH OKPY:KAIOIIEeH Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOJKHBIX MOCJIEACTBHUM JIs1 OKPYXKAIOIIEH cpefibl, 0OCO3HAHUEM II00AIbHOTO
XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELEHUS;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBUAM COLUMAJIBHON W NPUPOIHOM
cpeabl:

IFOTOBHOCTBIO K JEHUCTBHUSAM B YCIIOBHUAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUOOpEeTaTb B COBMECTHOM AESATENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHMHA, B TOM YHCIE
(bopMynIupoBaTh UJIEU, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAaeMble pEIICHUsT U JAEUCTBUA, (POPMYIUPOBATH U OLICHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMAaTHUYECKHX
OOBEKTOB, TOHATHNA, OTHOIICHWW MEXIy MOHATHUSIMHU, (hopMyIupoBaTh
OTIpEJICICHUS] ~ TIOHATHM, YCTaHABIWBAaTh  CYIICCTBEHHBIA  IMPHU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS IJsi OOOOINCHUS W CPaBHCHHS, KPHUTECPUH
IPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh ®  NPEOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIue,
YCIIOBHBIC;

BBISBJISITh ~ MAaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
npotuBopeursi B (akTax, JAaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npemiaraTh KPUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;
JenaTh BBIBOJABI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUSHHH 110 aHAJIOTHH;

pa30OupaTh J10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU (TPSAMbBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTpAWBAaTh APTYMEHTAIWIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaun (CpaBHUBATHh HECKOJIBKO
BApUAHTOB peElUIEHUs, BBHIOMpaTh HauOoJiee TMOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT TO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpPEUHE, MpPoOIemMy,
CaMOCTOATENIFHO YCTAaHABIMBaTh KMCKOMOE M JIaHHOE, (HPOPMUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIIMIO0, MHEHHE;

NPOBOJAUTH 1O CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE MO0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOIEHHSI W BBIBOJBI MO pe3yjIbTaTaMm
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAaHUSA, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOLIECCA, a TAKXKE BBIJIBUTAThH
IPEIOJIOKEHNS O €T0 PAa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HH(POpPMAlMH, JIaHHBIX,
HEOOXOUMBIX JJISl pEeLICHHs 3a/1a4H;

BBIOMpATh, AaHAJM3UPOBATh, CUCTEMATU3HPOBATh W HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,



BbIOUpaTh (GoOpMy TpelICTaBiICHHUS HHPOPMAIMHM U WUIIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAMarpaMMaMd, WHOM Tpadukod U ux
KOMOHWHAILIUSIMU,;

OLICHUBATh HAAEKHOCTh HMH(OpPMALMMU [0 KPUTEPHUSIM, MPEAJIOKEHHBIM
YUUTENEM WIN CPOPMYIMPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATH U (DOPMYTUPOBATH CYKICHHSI B COOTBETCTBUH C YCIOBUSMU
U LEISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3pEHUs
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B X0JIe 00CYXJIE€HHs 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOJieMbl, peraeMoi 3a7a4u, BHICKA3bIBaTh HJICH, HAIICJTCHHbIC HA TIOUCK
pELIEHHUs], COIOCTABIISATh CBOU CYKJICHHUS C CYKJICHUSIMU IPYTUX YYACTHUKOB
auanora, oOHapy»XUBaTh Pa3jM4he U CXOJICTBO MO3UIMH, B KOPPEKTHOU
dbopme hopMyIHpoBaTh pa3HOIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YyJIbTAaThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MIPOEKTAa, CAMOCTOATENILHO BBIOUPATh OpMAT BHICTYIUICHUS C YUETOM 33724
MPE3EHTAIlUN U 0OCOOEHHOCTEN ayIUTOPHUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHONW M WHIUBUIyaIbHON
paboThI MpHU pelIeHNH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

MPUHUMATh 1[€JIb COBMECTHOM JEATEIbHOCTH, IIAHUPOBATh OPTaHU3aIIUI0
COBMECTHOW pabOThl, pacmupenensTh BUIbl pPabOT, JOTOBAapUBATHCA,
o0CyXIaTh MPOIIECC M Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKHUX
JIIOJICH;

y4yacTBOBaTh B TIpynmoBbIX ¢Gopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSIMU, MO3TOBBIE IITYPMbI U PYTHUE), BHINOIHATh CBOIO YaCTh PabOTHI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHS C JPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMMIUN MPOMYKT IO KPUTEPHUSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOATENIbHO COCTABJIAThH IJIaH, aIrOPUTM pEIIeHUs 3a7adyu (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTpOJIb, 3MOIMOHAJbHBIA HHTEJLJIEKT:

BJIaJCTh criocobamMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IIPpoLecCa U pe3yjabTaTa
PCHICHUA MaTEMaTHYE€CKOM 3aaa4u,



e MPEABUAECTH TPYIHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYAHOCTEH;

e OLICHMBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH IIOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHUXKEHUS IIEIH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOydenuss B 5 kJjacce oOydYarolmMiicsi TMOJYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

[ToHrMaTh ¥ MPABUILHO YIIOTPEOISITH TEPMUHBI, CBS3aHHBIE C HATYPaIbHBIMU
YUCIaMU, OOBIKHOBEHHBIMU M JICCITUYHBIMU JPOOSIMHU.

CpaBHUBaTh U yHOPSJAOYMBATH HATypajbHbIE YKCIIA, CpPaBHUBAaTh B
MPOCTEUIUX CITydasiXx OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

CooTHOCHUTh  TOYKY HA  KOOPJAMHATHOM  (YHCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €U YKMCJIOM M M300pa)kaTh HATypaJIbHbIC YMCJIa TOYKAMU Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSMOM.

BeimonssaTe  apudmeTndeckue ACHCTBUS C HATypaJbHBIMU YHCIIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX.

BbINONHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHUI.

OKpyTIJISITh HATYpaJIbHBIE YHUCIIA.

Pemienue TekCTOBBIX 32124

Pemate TekcToBBIE 3amauM apuMETUYECKUM CIOCOOOM W C TIOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BApUAHTOB.

Pemate 3amaum, cojeprKaiide 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYHMHBI:
CKOPOCTh, BpEMsI, pacCTOSIHHE, 11€Ha, KOJTMYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKKUE 3aITUCH, CXEMBbI, TAOJIUIIbI, 0003HAUCHHUS MTPU PEIICHUU
3a/1ad.

[Tonp30BaThC OCHOBHBIMU  €AWMHUIIAMH  HM3MEPEHHUS: II€HbI, MAaccChl,
paccTosiHUS, BPEMEHHU, CKOPOCTH, BBIpAXKATh OJHU EAWHUIIBI BEJIUYUHBI uepes
TpyTHeE.

W3BnekaTh, aHAIM3UPOBATH, OIICHWBATH MH(POPMAIIHIO, MPEACTABICHHYIO B
TabnuIle, Ha CTOJI0YATON TuarpaMMe, HHTEPIPETUPOBATH IPEICTABIICHHBIE JaHHBIE,
MCIIOJIb30BaTh JAHHBIE TIPU PEIICHUU 33/1a4.

Harasignas reomerpus

[Tonb30BaThCA T€OMETPUUECKUMU MOHATUSAMU: TOUKA, MIpsiMasi, OTPE30K, JIyY,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.



[IpuBoauTh TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIOIUX (Gopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JMAaroHajdb, C OKPYXHOCTBIO:
paauyc, IuameTp, UeHTp.

N300pakath W3ydeHHBIE TeOMETpuUYeckne (GUTYphl Ha HEJIWMHOBAHHOW W
KJIETYaTON Oymare ¢ MOMOIIBIO0 HUPKYJIS U JINHEHKH.

HaxonuTb AJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHUEM C MOMOIIBIO
JMHENKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPY>KHOCTb 3aJJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJlpaTa JUisl UX
MOCTPOCHMSI, BEIYUCIICHUS IUIOMIAAN U IEpUMETpa.

Boluucnates mepuMerp W IUIOMIAAL KBajapaTa, NPsIMOYTOJIbHUKA, (QUTYD,
COCTABJICHHBIX M3 MPSIMOYTOJIbBHUKOB, B TOM 4Hcle (UTYp, M300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Top30BaTHCS OCHOBHBIMH METPUUYCCKUMH CIMHHUIIAMH W3MEPCHHS JIUHBI,
TJIOMIAM; BEIPAXKATh OJTHH €IWHUIIBI BETMUUHBI Yepe3 IpyTHe.

Pacno3naBate mapamienenumnen, KyO, HCHONB30BaTh TEPMHUHOJIOTHIO:
BepIIMHa, pedpo, T'paHb, U3MEPEHHUS, HAXOIUTh M3MEPEHUS MapajuieNenuIea,
KyoOa.

Boruncnate 00b€M KyOa, mapaienenumnena Mo 3aJaHHbIM H3MEPEHUSM,
M0JIb30BATHCS €AMHUIIAMU U3MEpEHUs 00bEMa.

PemaTe HecnoOXXHBIE 3a7a4dl Ha HW3MEPEHUE TEOMETPUYECKUX BEIHYUH B
MPAKTUYECKUX CUTYaIHSIX.

K xoHmy oOyuenuss B 6 kJjacce OOydYaromMiiCsi TOJYYUT CIICIYIOIINE
MpeAMETHbIE PE3YIbTaThI:

Yucaa v BBIYMCICHUSA

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3AHHBIE C PA3IUYHBIMA BUIAMHU YHCEN H
croco0aMu MX 3aMMucH, NEPEXOAUTH (€CIU 3TO BO3MOXKHO) OT OJITHOM OpPMBI 3aITUCH
yucIia K Ipyrou.

CpaBHHBaTh M YIOPSJIOYMBATH IICJIBIC YHCIIA, OOBIKHOBEHHBIC M JICCATUYHBIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BrITioNHSATh, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(METHUECKHE
JEHCTBUS C HATYPAJTLHBIMU U IICJIBIMU YHCIIaMU, OOBIKHOBECHHBIMHU U JCCATUIHBIMU
IPpOOSIMU, TIOJIOKUTEIBHBIMUA U OTPULIATETLHBIMU YHCIIAMHU.

BBIYucisiTh 3HaUCHUS YUCITOBBIX BBIPAKEHUH, BBEITIOIHATH MPUKUAKY U OTICHKY
pe3ynbTaTa BRIUMCIECHUH, BBITIONHATH MPEOOpa30BaHMs YHCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB aprU(PMETHUECKUX IECHCTBUH.



CoOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSMONH C COOTBETCTBYIOIIUM €M
YUCIIOM M H300pa)kaTh 4Yucila TOYKAMU HAa KOOPAMHATHOM MPSIMOM, HAXOIUTh
MOJYyJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATAMU
JTOM TOYKH.

OxpyrasaTh 1eNble Ynuclia U JECATUYHBIC IPOOU, HAXOIUTh MPUOMKCHUS
qyuces.

YucsaoBbie 1 OyKBEeHHbIE BbIPAKCHUSA

[ToHumaTh U ynoTpedsaTh TEPMUHBI, CBSI3aHHbBIE C 3aMMChIO CTETICHU YKCIIa,
HAXOJIUTh KBaJpaT W KyO YMCIa, BBIYUCIATH 3HAYCHHUS UYMCIOBBIX BBIPAKEHUH,
COJIEp KalllUX CTETICHHU.

[Tonp30BaThCA MPU3HAKAMM JIETUMOCTH, PACKIAJbIBaTh HATypaJibHbIC YHCIa
Ha MPOCThIE MHOKHUTEIIH.

[Tonb3oBaThCA MacITaAOOM, COCTABIATH MPOMOPIIMUA U OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI 1711 0003HAYEHUST YUCEN MPU 3aMUCH MAaTEMaTUYECKUX
BBIPAKEHUN, COCTABIISITh OYKBEHHBIE BhIpaKEHUS U ()OPMYJIbl, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQXXEHHUM, OCYIIECTBIASI HEOOXOAUMBIE  TOJACTAHOBKH U
npeoOpa3zoBaHus.

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiats MHOTOIIATOBBIE TEKCTOBBIC 3aa4K apU(PMETUUECKUM CIIOCOOOM.

Pemiats 3a1aun, CBA3aHHbBIE C OTHOLLIEHHEM, TPOTIOPLIMOHAIBHOCTHIO BETUYHH,
MPOLIEHTAMH, PEIIaTh TPU OCHOBHBIC 33/1a4l Ha IPOOU U MIPOIICHTHI.

Pemate 3amaum, conepiaiiue 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIUMYHMHBI:
CKOPOCTb, BpeMs, paccTosiHue, 1eHa, KOJINYECTBO, CTOUMOCT,
MPOU3BOJAMUTEIIBHOCTh, BpeMs, O00bEM pabOThl, HUCHONB3YS apUPMETUUYECKUE
JNEUCTBUS, OLEHKY, MPUKUAKY, TI0JIb30BAThCS  E€AUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTtaBisaTh OYKBEHHBIC BBIPAKECHUS IO YCIIOBUIO 3a/1a4H.

N3Bnekats wHbOpMaLMIO, MNPEACTABICHHYIO B Ta0JuIaX, Ha JHUHEWUHOM,
CTOJIOUATON WJIM KPYroBOW AMarpamMmax, HHTEPIPETUPOBATH IMPEICTABICHHbBIC
JIaHHBIE, UCIIOJIb30BaTh JaHHBIE IPU PEILICHUU 3a]1a4.

[IpencraBnsaTh HHGOPMAIMIO C TIOMOIIBIO TAOIHII, JIMHEWHONW U CTOI0YATOM
JarpamM.

Harasagnas reomerpus

[IpuBoauTh TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIOIUX (Gopmy
W3YYCHHBIX TEOMETPHUYECKHX TUIOCKMX WM TPOCTPAHCTBEHHBIX (UTYpP, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.



N300paxaTh ¢ TMOMOLIBI0 LMPKYNIA, JWUHEHKH, TpaHCIOpPTHpa Ha
HEJIMHOBAaHHOMW U KJIETYATON Oymare u3y4eHHbIE IITIOCKUE TeOMETpHUECKUe PUTYPBI
U KOH(PUTypallii, CAMMETPUYHbIE (PUTYPHI.

[Tonb30BaTHCSA TEOMETPUUECKUMU TOHATUSMU: PABEHCTBO (PUTYDP, CHMMETPHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEN: OCbh CUMMETPHH, LIEHTP
CUMMETPHH.

HaxoauTpe BEeTWYMHBI yTIIOB U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTUPA, CTPOUTD
YTJIBI 33IaHHOM BEJIMYMHBI, MOJIb30BATHCS NIPU PEIICHUU 3a7a4 rpagyCHON Mepoi
YIJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIU, IPAMOM, PA3BEPHYTHIA U TYIIOU YTJIbI.

BpuncnsaTe IIMHY JIOMaHOW, IMEPUMETP MHOTOYTOJIbHUKA, I10JIb30BATHCS
€IMHHUIIAMHA U3MEPEHUS JUIUHBI, BEIPAXKaTh OJHU €AUHUIBI U3MEPEHUS JJIMHBI 4ePE3
JpyTHe.

Haxoaute, ucnosnb3ys 4epTERHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, JJIMHY ITyTH Ha KBaIPATHOU CETKE.

Beruucnare miomanbk  (GUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB,
UCITI0JI30BaTh pa30MEHNE HA MPSMOYTOJIbHUKHU, HA paBHbIE (DUTYPBI, TOCTPaUBaHHUE
JI0 IPSIMOYTOJIbHUKA, T0JIb30BATHCSI OCHOBHBIMY €IMHULIAMHA U3MEPEHUS IO/,
BBIPAXKATh OJHU €IUHULIBI U3MEPEHUS TLIOIAN Yepe3 APyrue.

Pacrio3naBaTh Ha MOJAENAX M WM300pKEHUSIX MUPAMHUAY, KOHYC, MIJIUHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTou OyMare MpsMOYTOJIbHBIN Mapasieenunes.

Boraucisate 00bEM IpsIMOYTOJILHOTO Napajiiesienurneia, Kyoa, mojab30BaThCs
OCHOBHBIMH €MHUIIAMU U3MEPEHUS 00bEMa;

Pemate HeCHOXHBIE 3a7a4M HAa HAXOXKJICHUE T€OMETPUYECKUX BEJIIMYHMH B
MPAKTUYECKUX CUTYAIUSAX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 JlukBugamnus yaeOHbIX 1eUIIUTOB 24 1
Hatypanbusle uncna. JleiictBus c Bbu6motreka [JOK
2 43 1
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/7f4131ce
3 Harnsannas reomerpus. JIunuu Ha 12 5 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnuoreka [{OK
4 OOrikHOBCHAbIE APOOH 48 1 https://m.edsoo.ru/7f4131ce
bubnuoreka [{OK
5) Harnsgnas reomerpusi. MHOroyroibHUKU 10 1 https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
1
6 flecatiitsie ApoGH 38 https://m.edsoo.ru/7f4131ce
7 Harnsanas reomerpust. Tena u purypsr B 9 1 bubnmnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nmorexa LIOK
8 TosTopenne 1 obodwmeHHe 20 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I1O
. 204 6 4

[TPOI'PAMME



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 KJIACC

Ne i/ HaumeHoBaHue pa3/iesioB U TeM KoJsun4yecTBOo 4acoB JJeKTpoHHbIE (U(POBHIE)
nporpamMMbl Beero Kontposnbubie IIpakTuyeckue = 00pasoBaTejbHbIe peCypChl
padoThI padoTshI
1 JluxBumanus yaeOHbIX JeQHUIIUTOB 24 1
bub6nmoreka [IOK
2 HarypaibHie tncna 30 . https://m.edso0.ru/7f414736
3 Harnsgnas reomerpust. [Ipsimbie Ha 7 bubnnoreka [JOK
IJIOCKOCTH https://m.edso0.ru/7f414736
bubnunoreka LIOK
4 Jlpoou 32 . ! https://m.edso0.ru/7f414736
bubnuoreka [{OK
5 Harnsnnas reomerpusi. CumMmmerpus 6 1 https://m.edsoo.ru/7f414736
bubmuoreka [{OK
6 Botpaxcenns ¢ Oyksamu 6 https://m.edso0.ru/7f414736
7 Harnsnnas reomerpusi. @urypsl Ha 14 1 1 bu6nmorexa LIOK
TJIOCKOCTH https://m.edso0.ru/7f414736
bu6nmorexa LIOK
8 [TonoxuTenbHble U OTPULIATENIbHBIE YK CIIA 40 1 https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
9 [lpeAcTaBIeHHE JARHEIX 6 ! https://m.edso0.ru/7f414736
10 Harnsnnas reomerpusi. ©urypsl B 9 1 bubnmorexa LIOK
NPOCTPAHCTBE https://m.edso00.ru/7f414736
11 JTUKIUAAINS YICOHBIX TEPUITUTOB 10
12 [ToBTOpenme, 0600IIEHNE, 20 2 bubnunorexa LIOK
CUCTEMATHU3aIUs https://m.edsoo.ru/7f414736
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 204 7 5
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

5 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOCHHS OCHOBHOI
NPOBepPsIeMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs
pe3yJabTara
1 Yucna u BBIYUCICHUS
[ToHumaTh M OpPaBUIBHO YHOTPEONIATH TEPMHUHBI, CBSI3aHHbBIE C
11 HAaTypaJbHBIMKU  YHUCIIAaMU, OOBIKHOBEHHBIMH U  JIECITHYHBIMU
JIpOOSMH
1 CpaBHUBaTh M YNOpSAAOYMBATh HATYypaJbHBIE YMCIIA, CPAaBHUBATh B
' MPOCTEHIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH
COOTHOCUTH TOYKY Ha KOOPAMHATHOW (YUCIIOBOH) mpAMON ¢
1.3 COOTBETCTBYIOIIUM € YMCIIOM W M300pa)kaTh HATypaJibHbIE YHCIIA
TOYKaMH Ha KOOPJMHATHOH (YMCIIOBOM) MpsIMOM
14 BeinonuaTe apudpmernyeckue AEHCTBHS ¢ HaTypaJbHBIMU YHCIIaMH,
' ¢ OOBIKHOBEHHBIMH JIPO0SMHU B IPOCTEHININX CITydasx
1.5 BbInonHATE NpoBEpKyY, NPUKUAKY pe3yIbTaTa BHIYHCICHUN
1.6 OxkpyrisaTh HaTypajIbHbIE YHCIA
2 Pemennie TekcTOBBIX 3a7a4
Pemarp TekcToBble 3aJaud apUPMETHUECKUM CIOCOOOM H ¢
2.1 MOMOIIBIO OPTaHU30BAaHHOT'O KOHEYHOT0 Nepedopa BCeX BO3ZMOKHBIX
BapHaHTOB
Pemarp 3agaun, copepxkaliue 3aBUCUMOCTH,  CBS3BIBAIOIINE
2.2 BEIMYMHBL: CKOPOCTb, BpEMs, pPACCTOSHUE, II€Ha, KOJIUYECTBO,
CTOUMOCTb
23 Hcnonb30BaTh KpaTKHUeE 3aMuCcH, CXeMbl, TaOJIUIbl, 0003HAYCHUS MIPH
' peLIeHnH 3a1a4




2.4

ITonp30BaTbCA OCHOBHBIMH CAMHUOaMH HU3MCPCHUA: LICHBI, MACChI,
pacCcTodaHud, BpPEMCHH, CKOPOCTH, BbIpaKaTb OJHW CAWHUIBL

BEJIMUMHBI Uepe3 Apyrue

2.5

3.1

W3Bnexats, aHAJIM3UPOBATh, OLIEHUBATh UH(pOpMaLHIO,
IpeACTaBICHHYIO B Talnuue, Ha CcToja04aToil  jauMarpaMmme,
MHTEPIPETHPOBATH MPEACTaBIECHHbIE JaHHbIE, UCIIOIb30BATh JAHHBIE

IIPU PELICHUH 3a/1a4
Harmsnnas reomerpust

ITons30oBaThCS rCOMCTPUYCCKUMHU TMMOHATHAMU: TOYKA, IIpsAMasd,

OTPE30K, JIY4, YTOJI, MHOT'OYT'OJIbHUK, OKPYKHOCTb, KPYI'

3.2

3.3

[TpuBoAUTE TIpUMEPHI OOBEKTOB OKPYXKAKOIIETO MHUpPA, WMEHOIINX
dbopMy H3y4EHHBIX TEOMETPUICCKHUX (HUTYD

Mcnonb30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C YIJIaMHU: BepIIUHA
CTOpPOHAa; C MHOTOYIOJbHMKAMHU: YroJl, BEpUIMHA, CTOPOHA,

AUaroHalib; ¢ OKpY>XHOCTBIO: paAuyC, TUaAMCTpP, HECHTP

3.4

3.5

3.6

N300pakaTh N3y4eHHbIE TeOMETpUUYECKHE PUTyphl Ha HETMHOBAaHHOM
U KJIeT4aTol Gymare ¢ MOMOLIbIO HUPKYJIIS U JTUHEHKN

Haxomute &IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHUEM C
MIOMOILBIO JINHEWKH, CTPOUTH OTPE3KHU 3aJaHHOW MJIMHBI;, CTPOUTH
OKPY’KHOCTb 3aJJaHHOTO paanuyca

Hcronbs30BaTh CBOMCTBA CTOPOH U YIVIOB IIPSIMOYTOJIbHUKA, KBaApaTa

AJI UX TIOCTPOCHUS, BBIYUCIICHUS TUIOIIAAN U IICPUMETPaA

3.7

Boeluncnare nepumeTp M IUIOLAAbL KBaJApara, IIPSMOYTOJIBHHKA,
¢buryp, coctaBie€HHBIX M3 MPSIMOYIOJBHUKOB, B TOM uucie (uryp,

n300pakEHHBIX Ha KJIeT4aTol Oymare

3.8

ITonp30BaTECA OCHOBHBIMH MCTPUYCCKUMU CIWHUIAMU U3MCPCHUA

JJIMHBL, TJI0MIaIu; BhIpAaXXaTb OJJHU CAUHUIIBI BEJIMYUHBI YEPE3 APYTUC

3.9

PacniozHaBaTh nmapasuiesnenumen, Ky0, NCIOIb30BaTh TEPMUHOIIOTHIO:
BepIlIMHA, pebpo, TpaHb, W3MEpPEHUs; HaXOAUTh U3MEpPEHUs

napanjenenunena, kyoa

3.10

Berancnsate  00bEM  Kky0a, mapamienenurena 1Mo 3alaHHBIM

HU3MCEPCHUAM, IT0JIB30BATHCA CAMHUIIAMHA U3MCPCHUA 00BéMa

3.11

PemraTes HecnoXHBIC 3aaa4u Ha UBMEPECHUEC TCOMETPHUICCKUX BEIMUUH

B IPAKTUYCCKUX CUTyallUAX




6 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

1

Yucia U BEIUMCIIEHUA

11

3HaThL U MOHUMATh TCPMUHBI, CBA3AHHBIC C Pa3JIMYHBIMU BUAAMU
YHCEJ U CI0CO0aMU UX 3aMUCH, IEPEXO0IUTh (€CIIU ATO BO3MOXKHO) OT

OJIHOH (pOPMBI 3aMKCH YHCIA K APYTOi

1.2

1.3

CpaBHI/IBaTB U ynopsaaoduBaThb LEJIbIC YHUCIIA, OOBIKHOBEHHBIE U

JCCATUYHBIC ,Z[pO6I/I, CpaBHHBATb YKCJIa OJJHOI'O U pa3HbIX 3HAKOB

BBIHOJ'IHSITL, coucTasa YCTHBIC u IIMCbMCHHBIC HpI/IéMH,
apI/Iq)MCTI/I‘leCKI/Ie HeﬁCTBHH C HAaTypaJIbHbIMHU W LECJIBIMH YUCIIaMU,
OOBIKHOBEHHBIMH U JACCATHYHBIMHA l[pO6$[MI/I, IIOJIOXKHUTCIbHBIMU H

OTpULATCIIbHBIMU Y CIIaMU

1.4

1.5

1.6

BrraucisaTh 3HaYCHUS YHUCIOBBIX BBIpB,)KGHHfI, BBIIIOJIHATE NPUKUIKY
U OLCHKY pE3yJIbTaTa BBI‘{I/ICJIeHI/IP’I, BBIIIOJIHATD Hp606p330BaHI/I$I
YHCIOBBIX BLIpa)KeHI/Iﬁ Ha OCHOBE CBOMCTB apI/I(I)MCTI/I‘lCCKI/IX

NeUcTBUHU

OprTJ'IHTL OCbIC YuCiIa MW JCCATHUYHBIC ,I[pO6I/I, HaxoauTb

NpUOIKEHUS YU CEeT
CoOOTHOCUTH TOUKY Ha KOOPJAWHATHON MPSAMOM C COOTBETCTBYIOLIUM
eil ynciioM 1 n300paxarh YKcia TOYKaMU Ha KOOPAMHATHOM MPSMOH,

HaxXOJUuThb MOOYJIb YHCJIa

1.7

COOTHOCUTH TOYKY B NPSIMOYIOJBHOM CHCTEME KOOPAHMHAT C

KOOpAUHaTaMn 3TOH TOUKU

1.8

OKpyrnarh 1eible YWclia ©  JACCATUYHBIE JApOOHM, HAXOIUTh

HpI/I6J'II/I)KeHI/I$I qUCCII

YucnoBbeie U 6YKBCHHLIC BBIPpAXXCHUA

2.1

IToanmars u yrIOTpe6J'I$[TI) TEPMHHBI, CBA3AaHHBIC C 3aITMCBbIO CTCIICHU
quciia, HAXOJUTh KBaJApaT U KY6 4qucCiia, BBIYUCIATH 3HAUYCHUA

YHCIOBBIX BLIpa)KeHHfI, COACPpIKAIINX CTCIICHU

2.2

ITons30BaThCs MpU3HaKaMH ACIIMMOCTH, PACKIIAbIBATL HATYPAJIbHBIC

qucja Ha MPOCThIC MHOXHUTCIIN

2.3

ITons30BaThCs MaCH_ITa6OM, COCTAaBJIATH IMPOIMMOPLIUHA U OTHOLICHUSA




2.4

Hcmonbs30BaTh 6yKBBI JJIsL 0003HAYEHHUS YHCEIl npu 3alucu
MATEMAaTHYCCKUX BBIpﬁ)KCHHﬁ, COCTaBJIATH 6yKBeHHBIe BBIPAKCHUSA U

(bopMyIibl, HAXOIUTH 3HAYECHUS OYKBEHHBIX BBIPAXKECHUN

2.5

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA

Perenne TeKCTOBBIX 337124

3.1

Pemrate MHOromaroBble TEKCTOBEIC 3aga4un apI/I(bMeTI/I‘-IeCKI/IM

CII0COOOM

3.2

Pemiats 3ala4yM, CBA3aHHBIC C OTHOMICHUCM, IIPOIIOPIHOHAJIBHOCTBIO
BCJIIMYHMH, NPOUCHTAMHU, PCIIATh TPHU OCHOBHBIC 3ada4M Ha I[pO6I/I n

IMPOLCHTLI

3.3

Pemate 3amaym, coaepikalue 3aBUCHUMOCTH, CBSA3BIBAIOLIUE
BEIIMYUHBI: CKOPOCTb, BpE€Ms, pacCTOSHUE, LEHY, KOJHMYECTBO,
CTOUMOCTb, IIPOU3BOIUTENILHOCTb, BpEMsI, 00BbEM pabOThI, UCIIOIB3YS
apu@meTuyecKkue JEHUCTBUS, OLEHKY, IPUKUAKY; II0Jb30BaThCs

CANHUIaMU U3MEPCHUA COOTBECTCTBYIOINX BECIINYNH

3.4

CocraBiiaTh 6YKB€HHI)I€ BBIPpAXKCHUSA 11O YCJIOBHIO 3ala4n

3.5

3.6

N3Bnekats nHoOpMaimio, mpeacTaBIeHHYIO B TAOIUIaX, HA TMHEHHOM,
cTonO4yaroi WM KPYroBOM  JuarpaMMax, WHTEPHPETUPOBATH
IIPEACTABIICHHBIE TAHHBIE, UCIIOJIb30BaTh JaHHBIE IIPU PELICHUH 3a1a4
[IpencraBnsaTe MHGOPMAIUMIO C TMOMOIIBI0 TAaONHIl, JTUHEHHOW U

cTO109aToi quarpaMm

Harnsanas reoMCETpHsL

4.1

4.2

HpI/IBO,Z[I/ITB IIpUMCEPhbI 00BEKTOB OKpYyKaromero Mupa, UMCHIINX
(I)OpMy HN3YUCHHBIX TCOMETPUUICCKHUX INIOCKUX U ITPOCTPAHCTBCHHBIX

¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (QUTYD
N300pakaTh ¢ TOMOIIBIO IMPKYJS, JUHEWKH, TPAaHCIOPTUpa Ha
HEJIMHOBAaHHOM M  KjeTyaTod Oymare M3y4eHHblEe IUIOCKUE

reoMerpuueckue GUrypsl 1 KOHQUrypanuu, CHMMETpUUHbIE QUTYPBI

4.3

4.4

[Tonb30BaThcs TEOMETPUUECKUMU MOHSATHSMH: PAaBEHCTBO (QUIYD,
CUMMETpHsS;  WCIOJIb30BaThb  TEPMHUHOJIOTHIO,  CBSA3aHHYIO C

CHMMeTpHCﬁI OCbh CUMMCTpPHH, HCHTP CUMMCTPHUU

Haxonutb BETUYUHBI YTII0B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHPA,
CTPOUTL YTJIbI 3a,Z[aHHOI7I BCJIMYHMHBI, IMOJB30BATHCA IPHU PCHICHUHA
3a71a4 TpajlyCHOM MEpPOM YIiIoB, paclio3HABaTh HA YEPTEKAX OCTPHIH,

MPSAMOM, pa3BEPHYTHIN U TYIOU YIJIbI




4.5

Beluncnare JUIMHY — JIOMAHOM, IIEPUMETP  MHOIOYI'OJIBHMKA,
IIOJIB30BAaTbCAd E€AVMHULAMU M3MEpPEHHUs JUIMHBI, BBIpaXKaTb OJHU

CANMHUIBI USMEPCHUA NJIMHBI 4YEPE3 APYTrUc

4.6

4.7

4.8

4.9

Haxonutb, wucnonb3ys 4YepréxXHbIE WHCTPYMEHTBI, PACCTOSHHUS:
MEXIYy IBYMS TOYKaMM, OT TOYKH N0 HPSMOW, IUIMHY IIyTH Ha

KBaHpaTHOﬁ CCTKEC

Bbruucnate miomanbs GuUryp, COCTaBIEHHbIX U3 MPAMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30oueHue Ha MPSIMOYTOJILHUKH, HA paBHBIE (DUTYPHI,
JIOCTpauBaHUE J0 MPSIMOYTOJIbHUKA, I0JIb30BaTbCS OCHOBHBIMU
€IMHHULIAMU HW3MEpPEHUs IUIOLIAIW, BBIpaXaTb OJHU E€AVHMIIBI
W3MEpEHUS TUIOIIAU Yepe3 Apyrue

Pacnio3HaBaTh Ha MoOJENSIX M HM300paXEHUAX NUPAMUIY, KOHYC,
IWIMHAP, MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpILIMHA, peOpo, IpaHb,
OCHOBaHHE, Pa3BEPTKA

N306paxars Ha KJIETYaTOU Oymare IIPSAIMOYTOJIBHBIN

napaJuieIIeuIe/I

4.10

Bbruuciate 00bEM  IPAMOYTOJIBHOTO —Hapajienenunena, Kyoa,

MOJIb30BATHCs OCHOBHBIMU CIMHHUIIAMU U3MCPCHUS 00BEMa
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Pemrate HecIOXHEIC 3aa4u Ha HaXO0XACHUC TICOMCTPHYCCKUX

BCJIMYHH B MPAKTUYCCKUX CUTYyallUAX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 HarypanbHble unciia u HyJb
11 HatypansHoe uucno. Psx Harypanbnbix uucen. Ywucno 0. M3oOpaxenue
' HATYypaJIbHBIX YHCeNl TOYKaMU Ha KOOPAMHATHOM (YMCIOBOM) IPSIMOM
19 [lozunmonHas cucrema cuucineHusa. Pumckas nHymepauusa. J[lecaruunas
' CUCTEMA CUHUCIICHUS
. CpaBHEeHHE HATYPAJIbHBIX YMCEJI, CPABHEHUE HATYpPaJIbHBIX YUCEN C HYIEM.
' OKpyrJieHHe HaTypaJIbHbIX YHCEIl
CnoxxeHue, BBIUUTAHUE, YMHOXKEHHE M JIEJICHHE HATYypalbHBIX YHCEN.
14 CBOWMCTBO HYJISI TIPU CJIOKEHHUH, CBOMCTBA HYJISI M €IMHUIIBI TP YMHOKCHHH.
' [lepemecTuTensHOE U COYETaTENbHOE CBOMCTBA (3aKOHBI) CIIOKEHHS U
YMHOXKEHUS, PACHIPEAETUTEIBHOE CBOWCTBO (3aKOH) YMHOXKEHUS
e Ucnonb3oBanne OykB uis 0003HAYEHMs] HEU3BECTHOTO KOMIIOHEHTAa U
' 3aMMCU CBOMCTB apu(PMeTHUECKUX IeHcTBUI
Jlenutenu M KpaTHbIE 4HCla, pa3jlokeHHe Ha MHoxkuTenu. [Ipocteie u
1.6 cocraBHble uucina. [IpusHaku nenmmoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 Crenenb Cc HaTypalbHBIM IIOKa3aTeJIeM. 3alUCh YHCIa B BUJE CYMMBI
' pa3psIHBIX ClaraeéMbIxX
UucnoBoe BblpakeHHE. BplunciieHHe 3HAYEHUN YHUCIIOBBIX BBIPAKEHUM,
18 MOPSIOK BBITIOJTHEHUsSI JeHMCTBUM. Vcmonb3oBaHWE NpU  BBIYUCICHHUSIX
' MEPEMECTUTENBHOTO M COYETATEIIbHOTO CBOMCTB (3aKOHOB) CJIOKEHHS U
YMHOXEHUS, paCIpeeIUTETbHOTO CBOMCTBA YMHOXKEHHUS
2 Hpobu
[IpenacraBnerne o aApoOM Kak crmoco0e 3amucH  YacTh BEITUYHHBI.
OO6bikHOBEHHBIE Apo0u. [IpaBuiibHBIC U HeTpaBMIIbHBIE ApoOu. CMemaHHas
2.1 JIpo0b, TIPEICTABJIICHUE CMEIIAaHHOW IPOOH B BHJIE HEMPABUILHON JApoOH U
BBIJICTICHHE IICJI0ON YacTH YHWClia U3 HENmpaBWIbHOW apobu. M3o0pakeHue
JIpo0el TouKaMy Ha YHCIIOBOW TIPSMOi




OcHoBHOe cBoiicTBO Apoou. Cokparnienue apooOeit. [lpuBeaenue apodu k

22 HOBOMY 3HameHareno. CpaBHeHHE IpoOeit
23 CrnoxeHue 1 BEIYUTaHUE IpoOeii. YMHOXKEHHE U AeTIeHHne IpoOeii, B3aUMHO-
' oOpartnble 1poOu. HaxoxkaeHue 4acTH 1eIoro U Ueloro mo ero 4acTu
Hecsatuunas 3anuchk npoOeit. IlpencraBienune necATUYHON ApoOU B BHUC
2.4 OOBIKHOBEHHOH. M300paskeHne NecATHYHBIX JIpoOeil TOUKaMu Ha YMCIIOBOM
npsimMoid. CpaBHEHHUE JIECATUIHBIX IPOOCH
T ApudmeTrnueckue AEMCTBUS € JAECATUYHBIMU JpoOsiMu. OKpyriieHue
' JECATHUYHBIX TPO0eii
3 Pemenue TeKCTOBBIX 3a/1a4
3.1 Pemrenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM
3. Pemenue noruueckux 3anad. Pemenue 3amay nepebopom BceX BO3ZMOKHBIX
' BapuaHTOB. lcrionp30BaHue MpU PEIICHUH 3124 TaOIHI] U CXEM
Pemenune 3amay, comepkamux 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIUYHHBL:
33 CKOPOCTb, BpEMsI, PacCTOSHUE, I[EHY, KOJIUYECTBO, CTOMMOCTh. EIMHMIIBI
' U3MEpEHUS: MacChl, 00bEMa, 1IEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b
MEXy eIMHUIIAMU U3MEPEHUSI KaKI0W BETUYHHbI
3.4 Pemenne ocCHOBHBIX 3a/1a4 Ha IPOOH
3.5 [IpencraBienue JaHHBIX B BHIE TAOIUI, CTONIOYATHIX JUArpaMM
4 Harnsanas reomerpust
Harnspaeie mpepcraBiieHuss o ¢Qurypax Ha IUIOCKOCTH: TO4YKa, TpsiMas,
4.1 OTpE30K, JIy4, yroj, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTOIL.
ITpstmoi, OCTpBIiA, TYIION U Pa3BEPHYTHIN YIIIbI
JliHa oTpe3ka, MeTPUICCKUE eTUHUIIGI JUTUHBL. J[JTHHA TOMaHOH, TIepuMeTp
4.2 MHOTOYTOJIbHUKA. V3MepeHne W TOCTpOEHHE YIIIOB C  IMOMOIIBIO
TpaHCIIOPTHPA
13 Harnsaaele mpencraBieHuss o (Urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
' MPSIMOYTOJILHUK, KBAAPaT, TPEYTOJIBHUK; O PAaBEHCTBE (PUTYD
N3o6paxkenue ¢uryp, B ToM uucie Ha kieryatod Oymare. IloctpoeHue
14 KOH(HUrypanmuii 13 dYacTed mnpsMOi, OKPY)KHOCTH Ha HEIMHOBAHHOW M

kieTdaroir  Oymare. lcmonp3oBaHWE CBOWCTB CTOPOH H  YIJIOB

NpsIMOYTOJIbHUKA, KBaJipaTa




4.5

[Inomane mNpsSAMOYroabHUKA M MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
OpSMOYTOJIbHUKOB, B TOM 4HucClie (UTYyp, M300paXEHHBIX Ha KJIETYATOM

Oymare. EquHUITBI M3MEPEHUS TUTOMIATN

4.6

Harnsgaele  mpeactaBieHMss O IPOCTPAHCTBEHHBIX ¢urypax:
NpSMOYTOJIBHBIM Tapajiesienunes, Kyo0, MHOrorpaHHukH. V3o0pakeHue
HNPOCTEHIIMX MHOTOTPAaHHUKOB. Pa3BEPTKM Kyba M mapajuiesienuIe/a.
Co3znanue Mojieneil MHOTOTPaHHUKOB (U3 OyMaru, MpoBOJIOKH, TUIACTHIINHA

U IPYyTUX MaTepHalioB)

4.7

O0BEéM MPSAMOYTOJIBHOTO Mapaienenunena, Kyba. EnquHumel usmepeHus

00BéMma

6 KJIACC

Kox

11

1.2

1.3

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

Harypanbnbie uncia

Apudmerndeckue NeMCTBUS C MHOTO3HAYHBIMH HATYPAJIbHBIMU YUCIIAMH.
YucnoBble BBIPOKEHUS, TMOPSIOK JEHCTBUM, HCIOIB30BAaHHE CKOOOK.
Hcnonb30BaHue TpU BBIUUCICHUSAX NIEPEMECTUTENBHOTO U COUYETATEIBHOTO
CBOWMCTB CJIOKEHUS W YMHOXEHHUS, PpaCIPENEIIUTENIBHOIO CBOWCTBA
YMHOKEHHUS

OxkpyriieHne HaTypalbHbIX YUCEIl

Jenutenu v KpaTHBIE Ynciia, HAMOOIBIINI OO 1eTUTEh U HAMMEHBIIICE

O6H_ICC KpaTHOC. I[CJII/IMOCTB CYMMBLI U TPOU3BCACHU A

14

2.1

Jlenenue ¢ ocraTkom

Hpobu

OObIKHOBEHHasi ApoOb, OCHOBHOE CBOMCTBO JIpOOH, COKpalleHue ApoOei.

CpaBHeHUE U yIopsJ0YMBaHUE ApoOeit

2.2

2.3

Pernrenne 3ama4 Ha HAXO0XKIECHUE YACTH OT I[E€JIOr0 M IIEJIOTO IO €r0 YacTH.
JpoOHoe 4ncio Kak pe3yabTaT ASICHHS
[IpencraBnenue neCITHYHOW IpOOHM B BHJEC OOBIKHOBEHHOW JapoOW W

BO3MOXKHOCTb NPEJICTABICHHUS OOBIKHOBEHHOW APOOH B BHJIE NECATUYHON

2.4

Hecartuunple npobu M MeTpudeckas cuctemMa Mep. Apudmerndeckue
JCUCTBUS M YHCIIOBBIC BBIPAKCHUS C OOBIKHOBEHHBIMH M JECATHYHBIMU

IpoOsIMU




OtHomienue. [leneHue B NaHHOM OTHOIIEHWH. Macmral, mpomopius.

2 [IprumeneHre nponopurii Npy PEeLICHUH 3a/1a4
[TonsiTue npoueHTa. Boryucienue npoueHTa oT BEJIUYUHBI U BEIMYUHBI 110
2.6 e mpoueHTy. BblpaxeHue MpOIEeHTOB JeCITUYHBIMU Ipo0simu. Perienue
3a/1a4 Ha [IPOLIEHTHI. BhIpaXkeHne OTHOLLEHUS BEIUYUH B IPOLIEHTAX
3 [TonoxurenpHple U OTPULIATEIBHBIE YHCIIA
[TonoxurenpHele U oTpuLaTenbHble uncna. Llensie uncna. Moayns uucna,
3.1 reoMeTpuuecKas MHTeprpeTanus MoAyis uucia. M3o0pakeHue uucen Ha
KOOpJAUHATHOU TIpsiMoil. UncnoBbie mpoMexxyTku. CpaBHEHUE YHCEI
3.9 Apudmerndeckne ICWCTBUS C MOJOKUTCIBHBIMH W OTPHIATEIbHBIMU
' YUCIAMU
[IpsimoyrosbHas cucreMa KOOpAMHAT Ha MIIOCKOCTU. KOOpAMHATHI TOUKH Ha
3.3 IUIOCKOCTH, abciucca u opauHara. l[loctpoeHme Touek u Quryp Ha
KOOPAMHATHOM IIOCKOCTH
4 BykBeHHbIE BhIpaXKEHUS
[Ipumenenne OykB I 3alMCH  MaTeMaTHYECKUX  BBIPDAKEHUH U
41 npeiokeHuil.  CpoiictBa  apu¢pmernueckux AeWcTBuil. bykBeHHBbIE
' BBIPQXKEHUS U YUCIIOBbIE [T0/ICTAHOBKU. ByKBEeHHbIE paBEHCTBA, HAX0XK/ICHNE
HEU3BECTHOIO KOMIIOHEHTA
42 ®opmynsl, GopMyssl IEpUMETpa U TUIOHIAAN MPSMOYTOIbHHIKA, KBaapara,
' 00bEMa mapaienenumneaa u Kyoa
) Pemienne TekCTOBBIX 3a/1a4
5.1 Penrenne TekcTOBBIX 3a/1a4 apu(PMETHUECKUM CITIOCOOOM
5 Pemenune nornyeckux 3agad. Pemenue 3agay nepebopoM BceX BO3MOXKHBIX
' BapHaHTOB
Pemenne 3amau, copepxalivx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJTUYHMHBIL:
CKOpPOCTb, BpEMsI, pAacCTOSHHE, L€HA, KOJMYECTBO, CTOMMOCTD,
5.3 MIPOU3BOIUTENIBHOCTb, BpeMsl, 00bEM paboThl. EMMHUIIBI H3MEpEeHHsI: MaCChl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXIy €IMHULIAMU
M3MEPEHUS KaX101 BETNYHHBI
£ 4 Pemenne 3agad, CBSI3aHHBIX C OTHOIIEHHEM, IPOMNOPLHOHAIBHOCTHIO
' BEJIMYMH, IPOLICHTAMH; PEILICHHE OCHOBHBIX 33Ja4 Ha JPOOU U MPOLIEHTHI
55 OneHka W NpUKUAKA, OKpyriaeHue pesyibrara. CocraBieHHe OYKBEHHBIX

BBIPAXXEHHI 110 YCIOBUIO 33/1a4H.




[IpencraBnenne JaHHBIX C MOMOINBIO TaOauIl U auarpamMm. Croi04aThie

>0 auarpammbl. YTeHHE KpyroBbIX JUarpamm
6 Harnsanas reomerpus
6.1 Touka, mpsiMas, OTpE30K, JIyd, YroJ, JIOMaHas, MHOIOYI'OJbHUK,
' YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXHOCTb, KPYT'
6.2 B3auMHoe pacnonoxeHue AByX NpPSAMBIX Ha IUIOCKOCTH, MapajuleibHble
' IpsIMblE, IEPIEHAUKYIISIPHBIE TIPSIMbIE
6.3 H3mepenue pacCTOSIHUM: MEXIY ABYMs TOYKAMH, OT TOYKH [0 IPSAMOM,
' JUIMHA MapIIpyTa Ha KBaJApaTHOHN ceTke
6.4 W3mepenue 1 ocTpoeHUe yIioB C IOMOIIBIO TPAHCIIOPTHPA
6.5 Buasl TpeyroiabHUKOB: OCTPOYTOJIBHBIN, MPSAMOYTOJIbHBIM, TYIIOYTOJIbHBIMH,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUIM
65 YetplpéxyroabHUK. [IpAMOYroabHHUK, KBaJpaT: HCHOJIb30BAHHUE CBOWCTB
' CTOPOH, YIJIOB, IUAroHaJIen
N306paxkenue reomeTpuyeckux ¢GUIyp Ha HEJIMHOBAHHOW Oymare c¢
6.7 UCTOJIb30BAaHUEM  IIUPKYJsA, JIMHEWKH, YroJbHHMKA, TPaHCIOPTHUpA.
[TocTpoenust Ha kneT4aroit Oymare
6.8 [lepumeTp MHOTOYTOJTBHHUKA
[Tonsatne  mmomanu  GUIyphl, E€AMHUIBI  U3MEPEHUs  IUIOIIAJH.
6.9 [Ipubnuxénnoe u3mMepeHre mwiomaau Guryp, B TOM 4ucie Ha KBaJpaTHOU
CETKe
6.10 [TpubnmxEHHOE N3MEpEHUE JUTMHBI OKPY)KHOCTH, TUIOLIAN Kpyra
611 Cummerpus: LeHTpalbHas, oceBas M 3epkanpHasd. IloctpoeHue
' CUMMETPUYHBIX PUTYP
Harnsgnsie Ipe/ICTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢burypax:
napaujienenunen, Ky, mpusma, nupaMmuia, KOHyc, HWIMHAP, ap U cdepa.
6.12 N3o00paxenne  mpocTpaHCTBEeHHBIX  Quryp. Ilpumepsl  pa3Béprok
' MHOTOTPaHHMKOB,  IWIMHApa W KoHyca. Co3maHue — mojenen
MPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, IpoBOJIOKH, IJIACTHIIMHA U JPYTUX
MaTepuasioB)
6.13 [onarue o0bEMa, eauHUIBI U3MepeHUus 00bEMa. OOBEM MPSAMOYTOIBEHOTO

napajuiesenumnesaa, Kyoa




PABOYAS [IPOTPAMMA
(ID 6841060)

Y4eOHOro Kypca «AJjreopa»

U1 oOyJaromuxcst 7-9 KiaccoB

MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBACT U3YUEHUE APYTUX JUCHUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHTAPHOTO ITMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MIPOJIOJKEHUs 00pa30BaHUs U B MOBCEIHEBHOM KU3HU. Pa3BuTHe y 00y4aromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKICHUU U CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B TIIPHUpPOJAEC W OOIIECTBE, POJIM MATEMATHYECKOTO MOJEIHUPOBAHHUS B HAYYHOM
MO3HAHWUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAMMBIX /IS aJanTallid B COBPEMEHHOM LU(PPOBOM
obmiectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOJATh,
CpaBHUBAThb, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU UCIHOJB3YIOT JEIYKTUBHBIC U
WHIYKTUBHBIE PAcCyXJeHus, 0000IIeHHEe U KOHKPETU3AIlNI0, aOCTparupoBaHue U
anajgoruto. OOyueHwe  anreOpe  MpeanojaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOSATEIILHON JICSITCIIBHOCTH OOYYaloNuXCs, TO3TOMY CaMOCTOSTEIHLHOEC
pelIeHue 3a7a4 SABJISCTCS pealn3anuei e TeTbHOCTHOTO MPUHITUIIA O0YICHHS.

B cTpykType nporpammbl yaeOHOTO Kypca «Anredpay M1 OCHOBHOTO OOIIIETO
oOpa30oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATECIbHO-METOINYECKHUE JTUHUU:
«Hucma ® BBIYKCICHUSN», «ANTCOpaWYECKHE BBIPAXKEHUS», «YPaBHCHHS U
HepaBeHCTBay, «DyHkmumy. Kaxkmas w3 3THX coaepikKaTelbHO-METOIHYSCKUX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET 3YUEHUSI Kypca, B3aUMOICUCTBYS C
JPYTUMHU €ro JuHusSMU. B xome wu3ydeHuss y4eOHOro Kypca oOydarouumcs
MPUXOJIUTCS JIOTHYECKH PACCYXKIaTh, MCIIOJIBb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9TUM B TporpaMMmy y4eOHOTO Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEeMaTUYECKOT0 00pa30BaHUS U CIIOCOOCTBYIONTUE OBJIAJCHHUIO OOYJArOITUMUCS
OCHOB  YHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |



CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTED.

Conmepxxanne mnuHUMA «Yucia ¥ BBIYMCICHUS» CIYXKHT OCHOBOM JJis
JAJIbHENUIIET0 U3yYeHUs] MaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0yYaroIuXcs
JIOTUYECKOI0 MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
®KU3HU. Pa3BUTHE MOHATHSA O YUCIIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMHM YHCIaMH, (HOpMHpOBaAHHEM
IpECTaBICHUN O IEHCTBUTEILHOM YKCIIe. 3aBEPUIEHHE OCBOEHUS YU CIIOBOM JINHUN
OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JUHUN — « AITeOpanyecKue BhIPAKCHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHUYECKOro amnmnapara, HeoOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX IPEMETOB U IIPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHMsl y4eOHbI MaTepUall TPYNIIUPYETCS BOKPYT palMOHAIbHBIX
BBIpXEHUN. Anredpa JAEMOHCTpUPYET 3HAUCHHE MAaTEMAaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJETCH, OMUCaHWs TPOIECCOB U SBICHUUN
peasibHOTO Mupa. B 3aaun o0yueHus anredpe BXOIAT TaKkKe JaJIbHEHIIIee pa3BUTHE
AJITOPUTMHUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpPMATUKHA, W  OBJAJICHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[IpeobpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CHOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UUECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
OOyYarOMIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTS OTIMCAHUS ¥ UCCIIEIOBAaHMUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHHUM B IPUPOJIE U
oOmecTBe. M3yueHne maTepuana cnocoOCTBYET pa3BUTHIO y OOYHAIOIIUXCSI YMEHUS
UCIIONIb30BaTh pa3jMuYHble BbIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaa B (opmupoBaHHe
MPEJICTABICHUN O POJTM MAaTEMATHUKH B PA3BUTUN ITUBUIIM3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«AnrebOpa», KOTOPHIA BKIIOUAET CIEAYIONIME OCHOBHBIC pa3felibl COICpPKAHUS:
«Yucna ¥ BBIYUCICHUA», «Anredpanyeckue BbIpAXKEHUs», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcs 408 yacos: B 7 kinacce —
136 yaca (4 yaca B Hefeno0), B 8 kiacce — 136 yaca (4 yaca B Hefieno), B 9 kiacce
— 136 daca (4 gaca B Hezaem0).B obsi3aTtenpHyr0 yacTh y4eOHOTO Tutana B 7-9
KJaccax Jo0aBieHO Mo 1 yacy Ha u3ydeHue ainreOpbl U3 4actd, HopMHUpyeMOi
y4acTHUKaMU O0pa30BaTeNbHBIX OTHOIICHWH Ui JIMKBUJAALUUU  Y4eOHBIX
neuIuToB.



COIEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYMCTICHUS

JlpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0]] 0T OAHOM (POPMBI 3armucu Jpoodeit
K Apyroi. IIoHATHE pAalMOHAIBHOIO YHWCIA, 3alUMCh, CPABHEHHE, YIOPSIJAOYMBAHUE
palMoHalIbHBIX 4Ynced. ApudMeTndeckue AEUCTBHS C PAaLMOHAIBHBIMU YHCIAMHU.
Pemenue 3aay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.

CreneHnp ¢ HaTypaJbHBIM IIOKa3aTeleM: ONpEIENIEHUEe, MpeoO0pa3oBaHue
BBIPAKEHUII Ha OCHOBE OIpEAeNieHus], 3anuch Oonbmmnx uucen. [IpoueHTsl, 3anuch
IPOLEHTOB B BHJIe ApoOU U JpoOu B BUIE NMPOLEHTOB. Tpu OCHOBHBIE 3a/laydl Ha
IIPOLICHTHI, PELIECHUE 3a]1a4 U3 PEAJIbHON IPAKTUKH.

[IpuMeHeHre TPU3HAKOB JIETMMOCTH, Pa3JI0KEHUE Ha MHOKUTENIN HAaTypajJbHbIX

quced.
PeanbHbie  3aBucMMOCTM, B TOM  4ucle TmpsMags W oOpaTHas
MPOITOPUHMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

[lepemMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpeMeHHOM. JlomycTrmbie
3Ha4YEeHUs NEepeMEHHBbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUIC
dbopmynbl. Beruucienus mo gopmynam. [IpeodbpasoBanrie OyKBEHHBIX BBIPKECHUIA,
TOXKJECTBEHHO paBHbIE BBIPAXEHMs, IMpaBWia MpeoOpa3oBaHUs CYMM U
MPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OpnHounensl U MHOrousjeHsl. CteneHb MHOrowieHa. ClOXEeHUE, BBIYUTAHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbl COKPALIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTd. DopMysa pa3sHOCTH KBaapaToB. PasiokeHue MHOIOYJIEHOB Ha
MHOKHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, TMpaBWiIa MNpeoOpa3oBaHMsl YypaBHEHHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeriHOE ypaBHEHME C OJHOM TMEPEMEHHOW, YMCIO KOPHEHU JIMHEWHOIO
YpaBHEHMS, PELICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPAaBHEHUHN IO YCIOBUIO
3aaaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBI0 YPABHEHUM.

JIuneiiHoe ypaBHEHHE C IBYMsl NepeMeHHbIMH U ero rpaduk. Cucrema aByX
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMU. PenieHue cucreM ypaBHEHUHN
croco0oM ToJICTaHOBKH. [IpuMephl pellieHus TEKCTOBBIX 3aJjad C MOMOIIBI0 CUCTEM
YPaBHECHUU.

DOyHKIUU



KoopanHara toukm Ha npsmoil. UucioBele IpoMexXyTKU. PaccrosHue Mexny
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opArHATa TOUKH
Ha KOOpJAMHATHOW IIocKoCcTH. [Ipumepsl rpadukoB, 3anaHHbX popmynamu. YUreHue
rpadukoB peanabHbIX 3aBucuMocTeil. [lonarue pynkunu. I'padux pynkuuu. Coiicta
byukuii. Jluneitnas gyukuus, e€ rpaduk. I'paduk dynkiuu Y = |X|. I'padugeckoe
pelICHNE TMHEUHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KNIACC

Yuciia v BIYMCICHUSA

KBanpatublii kopeHb u3 uucia. [loHarne o0 wuppalMOHANIbHOM YHCIE.
JlecsiTuuHble TPUOIMKEHUST UppaloHaibHbIX uucesl. CBoHCTBa apupMeTHUYECKHX
KBaJIpaTHBIX KOpPHEW U MX MPUMEHEHHE K MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYMCJICHUAM. [[€eMICTBUTEIIBLHBIC YHUCIIA.

Crernens ¢ 1eJIbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AnreOpanyeckue BhIpaKeHUSIAJIredpandyeckue BbIpasKeHHUs

KBagpaTHbIil TpEXUIIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIU.

AnreOpandeckas JpoO6b. OCHOBHOE CBOWMCTBO anreOpandyeckod ApooOw.
Cnoxxenue, BbIUMTAHUE, YMHOXKEHHUE, [eJIeHHE  anredpandyeckux ApoOe.
PanmonanbHble BbIpaKEHUS U UX TIPe0Opa3oBaHueE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢popmyrna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenne ypaBHeHUH, CBOASIIMXCS K JUHEWHBIM U KBaIpaTHbBIM. [IpocTeimme
IpOOHO-pallMOHAIbHBIE YPABHEHMUS.

I'padmyeckass uHTEpHpeTalusi YpaBHEHU C ABYMs MEPEMEHHBIMH U CUCTEM
JIMHEMHBIX YpPaBHEHUM C JAByMs MNepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHENHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 ajIre0panyeckuM CrocoooM.

YucnoBble HEpABEHCTBA U MX CBOMCTBA. HEpaBEeHCTBO C OAHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM NTEPEMEHHOM.

OyHKInnP@yHKIUH

[Tonstre Gynkuunu. O6macTh ONpEENICHU U MHOXKECTBO 3HAYEHUN (YHKIMH.
Crioco0bl 3a1anust GyHKITHIA.

I'paduk ¢ynkmuu. Yrtenuwe cpoiictB ¢yHkiuu no e€ rpaduky. IIpumeps
rpa@uKoB QYyHKIHMA, OTPa)KAIOIIUX PEATTbHBIE MPOLECCHI.



OyHKIMM, OMUCHIBAIONIME TMPSAMYIO © OOpaTHyI0 TPOMOPIIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduxn. Oyrkimn y = X2, y = X3, y = VX, y=|x|. Tpaduuaeckoe
pelIeHre ypaBHEHUHN U CHUCTEM YpaBHEHUI.

9 KJIACC

Yucia ¥ BIYMCICHUSA

PannoHanpHbple 4uMClIa, UppalMOHAIbHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
AecsITUUHbIE 1poOu. MHOKECTBO 1EMCTBUTEIBHBIX YUCEN, IEHUCTBUTEIbHBIC UNCIIA KAK
OecKOHEUHbIE JAecATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKE€CTBOM JICCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHEHHME  JACUCTBUTENBHBIX  YHUCEN, AapU(PMETUUYECKUe JIEUCTBUS  C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pa3smepbl 0OBEKTOB OKpYXaloIIEro MHpa, UIMTEIBHOCTh IPOLIECCOB B
OKpPY’KarOILEM MUPE.

[IpuOnn>k€HHOE 3HAYEHWE BEIWYMHBI, TOYHOCTh MpUOJMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHMH, CBOASIIMXCA K KBaJApPaTHBIM.
bukBaaparHoe ypaBHeHue. IIpuMepbl pelleHUsT ypaBHEHHU TPETbe M YETBEPTOMU
CTETIEHEN Pa3I0)KEHNEM HA MHOXKHUTEIH.

Pemenne napoOHO-pallMOHANIBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHHE € JByMsl NEpPEMEHHbIMH U ero rpa¢uk. Pemenue cucrem IBYX
JIMHEMHBIX YPAaBHEHUM C ABYMs IEPEMEHHbIMU. PelieHue cucrem IByX ypaBHEHUM,
OIHO M3 KOTOpBIX JIMHEHHOe, a Jpyroe — BTOpoWd creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 ajaredpanyeckuM CrocoooMm.

HuciioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHON. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

OyHKInNPYyHKIUHT

KBampatnunas ¢ynkuusa, e€ rpadux u cpoiictBa. Ilapabona, KOOpAMHATHI
BEPIIUHBI TapadoJIbl, OCb CHMMETPUHN apadOoJIbL.

Ipaduxu byukmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux
CBOMICTBA.



YucioBble  1mocienoBaTEIbHOCTUUHCIOBBIE  MOCIAEAOBATEIBHOCTH  H
Nporpeccum

[loHsAiTHE YHCIIOBOWM IOCIIENOBATEIbHOCTH. 3aJaHHE IOCJIECA0BATEIbHOCTH
pPEKyppeHTHOH PopMyIoit u GopMyInoi N-ro dieHa.

ApudmeTtnueckas U TeoMmeTpuyeckas mnporpeccud. PopMynbl N-ro dieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPEeCCHil, CyMMBI TIEPBBIX N YJICHOB.

N300paxxeHre 4YIEHOB apU(PMETHUECKOW W TEOMETPUYECKON Mporpeccuid
TOYKAMU HAa KOOPAWUHATHOM IUIOCKOCTH. JIMHEWHBIM M ODKCIIOHEHIMAIBHBIA POCT.
Cno>xHbIE IPOLIEHTHI.
IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IHPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTrpaMMbl yUeOHOTO Kypca «Anredpay
XapaKTepU3yrOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM UHTEpPEca K MPOIIOMY U HACTOAIIEMY POCCUICKON MaTEMaTHUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM
MaTeMaTUYECKOU IIKOJIbI, K MCIOJIB30BAHUIO ATUX JOCTHXXKEHUN B JAPYTUX HayKax U
MPUKIAAHBIX cdepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH TpaKJaHWHA U pealiu3allud ero
MpaB, MPEICTABICHUEM O MATEMAaTUUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IMUHBIX
CTPYKTYp, SIBIEHUH, TMPOIEAYp TPaKIAHCKOTO OOIIecTBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHHIO JSTHYECKUX MPOOJEM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU, OCO3HAHUEM BAXKHOCTU MOPAJIBHO-
ATUYECKUX MPUHITUIIOB B JICITEILHOCTH YUEHOTO;

3) TpyaoBoOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTHE€ B PEUICHUH NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAaMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEM KU3HU IS yCHEIHOM mnpodeccuoHanbHON
NESTENbHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM HHAMBUAYAJIHLHON TPAEKTOPUHM OOpa30BaHUSI U JKU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTH4YecKoe BOCIMTAHME:



CIIOCOOHOCTBIO K  SMOIMOHAIBHOMY M  3CTETHUYECKOMY  BOCIHPHUSITHIO
MaTEeMaTHUYeCKUX OOBEKTOB, 3a/ay, pPEIICHUH, PpacCyKICHHH, YMEHHIO BHUJIETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS

OpUEHTallMe B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
Npe/cTaBlieHnii 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YeJIOBEKa, MPUPOJbI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHMYECKOM HAyKM KakK cgepbl YeloBEeYeCKOn
NEeSATENbHOCTH, 3TaloOB €€ pa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBHIM3ALNH,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKW W MaTEMaTUYECKOM KYyJBTYpOH Kak CpEACTBOM
IIO3HAHWS MHpA, OBJAJACHUEM IPOCTEHIIMMHU HAaBBIKAMHU HCCIEN0BATEIBCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTranue, GopMHpPOBaHHME KYJILTYPbl 310POBbS M
IMOLMOHAIBHOIO 0JIATONOJTYYHs:

TFOTOBHOCTBIO IPUMEHATH MaTEeMaTHYECKUE 3HAHUS B HHTEpPECax CBOEro
3I0pOBbS,  BEJIEHUS  3/J0pOBOro  oOpa3a  JKM3HM  (30pOBOE  IUTAaHHE,
cOQJIaHCUPOBAHHBIN PEKHUM 3aHATHI U OT/AbIXA, pETYJIApHas Gu3nUecKasi aKTUBHOCT ),
c(hOpMHUPOBAHHOCTHIO HaBbIKA pedIEKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKoro K€ IpaBa APyroro 4ejaoBeKa;

7) 3K0JIOTMYeCKOe BOCTIMTAHHE

OpHEHTalMEel HAa MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHWW U1 PELICHHs 3a71ad B
00JIaCTH COXPAHHOCTH OKPYXAIOILIEH Cpeibl, IJITAHUPOBAHUS MTOCTYIKOB U OLEHKH MX
BO3MOYKHBIX TOCJIEICTBUNA ISl OKPY’KaIOIIEW Cpenbl, OCO3HAHHUEM TJI00AIBHOIO
XapakTepa 3KOJOTHYECKUX MpoOJieM U IMyTeil UX pelIeHus;

8) apanTanmusi K M3MEHSIOIMMCH YCJIOBHUSIM COLMAJIBHOM W NPHUPOIHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSIX HEONPENENEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JESATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTUX JI0Jel, mpuoOpeTaTb B COBMECTHOM JESTEIbHOCTH HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHLIMU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HaHUH, B TOM YHCIE
dbopMyIupoBaTh UIEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JAePUUUTHI  COOCTBEHHBIX 3HAHUH WU
KOMIIETEHTHOCTEH, MNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYaLUI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIUMH KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIC
pemieHuss U ACHCTBUS, (POPMYJNIHMpPOBATH M OLEHUBATh PHUCKA M TMOCIEICTBUS,
(hOpMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiliCTBUSA

Ba3oBble Jiornyeckue 1eficTBHA:

BBISIBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHBIE NMPU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXAY MOHATHUAMH, (OPMYyIUPOBATH
ONpEeNeNeHUs]  TMOHATUW,  YCTAaHABIMBAaTh  CYIIECTBEHHBIM  IMpPU3HAK
KJacCU(pUKAllMK, OCHOBAaHUA HJsi OOOOIIEHHS U CpPaBHEHUS, KPUTEPHUH
POBOIMMOTI0 aHAIN3a;

BOCIIpUHUMATh,  (opMynaHpoBaTh U  IPEOOpPa3OBbIBATh  CYKJICHUS:
YTBEPAMUTENIbHbIE W OTpULATEIbHBIC, €JAWHHYHBIE, YacTHbIE U 0OIIHe,
YCIIOBHBIE;

BBISIBIIAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (paKTax, JaHHBIX, HaOIIONECHUAX U YTBEPXKIEHUSX, NpeuiaraTb KpUTEpUu
JUISI BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JeNaTh BBIBOJBI C MCIOJb30BAHUEM 33aKOHOB JIOTHKH, JACIYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 110 aHAJIOTUH;

pa3bupath J10Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEPKICHHUM (TpsMble U OT
OPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXKHBIE JI0KA3aTEIbCTBA
MaTeMaTH4ecKux (aKkToOB, BBICTpAMBaTh aApPryMEHTALUIO, [PUBOAUTH
MIpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpPATh C€MOCO0 pemeHuss y4eOHOW 3anaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOANMA C YYETOM
CaMOCTOATEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bCKHe 1eiiCTBUS.

WCIIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHH HHCTPYMEHT IO3HAHUSA,
GopMynHpoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpeUre, Mpodemy,
CaMOCTOSITEIILHO YCTaHABIMBATh HCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJUTh TI0O CaMOCTOSATEIILHO COCTaBJICHHOMY IIJIaHy HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE MCCIICIOBAHNE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSATENLHO (PopMyIHpOBaTh 00OOIIEHNS U BBIBOJBI IO pe3yibTaTam
MPOBEAEHHOTO HAOJIOJEHUS, WCCIIEIOBAaHUS, OICHUBATH JTOCTOBEPHOCTH
TIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIIBUTATH
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITh  HEJIOCTAaTOYHOCTh M HM30BITOYHOCTh HWH(OpMAIMM, JaHHBIX,
HEOOXOUMBIX JIJIS pelIeHUs 3a]1a4Hu;



BBIOMpATh, AaHAJU3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHS;

BbIOMpaTh (opMmy TmpeAcTaBieHUs HWHGOPMALKUKW U  WUIIOCTPUPOBATH
pemiaeMble 3aJaydl  CXeMaMHM, JAMarpaMMaMH, WHOW Tpapukod U uX
KOMOHMHAIIUSIMU,

OLIEHMBAaTh HAAEKHOCTh HMHPOPMALMU IO KPUTEPHUSM, NPEIJIOKEHHBIM
YUUTEIEM UIU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

BOCIIPUHUMATH U (hOPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMU U
LeJsAMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBATh MOSCHEHUS MO X0y PEeLIEHUS 3a0a4H,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

B XOJI€ 00CYKIEeHUs 33a7aBaTh BOMIPOCHI MO CYIIECTBY OOCYXIa€MOU TEMBI,
npo0sIeMbl, pelaeMon 3a]adyu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha TOUCK
pELIEHHUs, COTIOCTABIATh CBOU CYXICHUS C CYKICHHUSIMU JIPYTUX YYACTHUKOB
uanora, OOHapy»XMBaTh pPAa3U4YUE M CXOJCTBO MO3UIIMHI, B KOPPEKTHOMH
dbopme hopmMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

NPEACTABIATh PE3YyJbTAaThl PELICHUS 3aJa4u, SKCIEPUMEHTA, UCCIEIOBAHMUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BBHICTYIUICHHS C YYETOM 3a]1a4y
NpPE3eHTALUN U 0COOEHHOCTEN ayIuTOPUH;

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYAIbHON
paboOTHI MPHU pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

NPUHUMATh 1I€JIb COBMECTHOW JIESITENbHOCTH, IJIAHUPOBATH OPraHU3ALUI0
COBMECTHON paloThl, pacmnpeaensiTh BHIbI pabdoOT, IOroBapuUBaTHCH,
00CyXIaTh MpOLeCC M Pe3yibTaT padoThl, 0000IaTh MHEHUS] HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B IPyNMNoBbIX (opMax paboThl (00CykaAEHUS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYpPMBl M JIPyTH€), BBHIMOJIHATH CBOK 4YacTh pPabOTHI
KOOPAUHUPOBATh CBOU JIEUCTBUA C JPYTHMMH WICHAMHU KOMAaHJbI, OIIEHUBATh
KauecTBO CBOEr0 BKJIaJa B  OOUMHA MOPOAYKT MO  KPUTEPHSM,
c(hOpMyYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA
Camoopranusanms:

CaMOCTOSTENIbHO COCTaBJIATh IUJIaH, JITOPUTM pELIEHUs 3aJadd (WM €ro
4acTb), BBIOMpPATh CHOCOO pELIEHUs € YYETOM HMEIOLIMXCS PECypcoB HU
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTUPOBAaTb M  KOPPEKTUPOBATH
BapHaHTHI PEUICHUH ¢ y4ETOM HOBOI MH(OpMaLIUH.

CaMOKOHTpO.H]), AMOIUOHAJIbHBbIN NHTEJIEKT:



e BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ybTaTa
pelIeHNs MaTEMAaTHIECKOM 3a1a4u;

e TNPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTH IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTHBBI B JIE€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yibTaTa ACATEIBHOCTU ITOCTABJICHHOW LIENINA U
YCIIOBHSIM, OOBSCHATHh MNPUYUHBI JOCTHXKEHHSI WIM HEIOCTHKCHHS IIEJIH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOydenuss B 7 Kjacce OOyyarOUIMiics MOJYYUT CIEAYIOLIUE
IIPEMETHBIE PE3YJIBTATHI:

YucJia v BBIYMCICHUSA

BbInonHATh, coyeTas YCTHbIE M TNHCbMEHHBIE MPUEMBI, apUPMETUUYECKUE
NEUCTBUA C PAllMOHAIILHBIMU YHCIIAMH.

HaxoauTh 3HauyeHWs] YHUCIOBBIX BBIPAKEHUHM, MNPUMEHATH Pa3HOOOpa3HbIe
cocoObl M TPHUEMBI BBIYMCICHUS 3HAYEHHM JPOOHBIX BBIPAKEHUU, COAEPIKALIUX
OOBIKHOBEHHBIE U JECATUYHbBIC JPOOHU.

[lepexoauTe OT OonHOW (QOpPMBI 3amMcH 4YMcesl K Apyrou (mpeoOpa3oBHIBATH
JECSITUUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIBHBIEC YNCIIA.

OKpyrJsTh yncna.

BpINOMHATS NPUKKUIKY U OLEHKY pe3yJibTaTa BBIYMCIICHUM, OLICHKY 3HA4€HUU
YHUCJIOBBIX BBIPAKECHHUI. BBINOMHATE NEWCTBUS CO CTENEHSIMH C HATypaJbHBIMU
MTOKa3aTeJIMH.

[IprMeHATh MPU3HAKKA JETUMOCTH, PAa3jI0KEHUE HA MHOMXKHUTEIU HATypPAIbHBIX
quced.

Pemate NpakTHKO-OPUEHTHUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOILUIEHUEM
BEJIMYMH, MPONOPUMOHAIBHOCTBIO BEJIIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl PEUICHUs 3a7ad C Y4ETOM OTPAHUYECHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AuireOpandecKkue BbIPAKEHUS

Hcnonp30Bath anredpanyecKyro TEPMUHOIOTHIO M CUMBOJIUKY, IPUMEHSATH €€ B
IIpOLIECCE OCBOEHUS yUeOHOro MaTepHala.

Haxonuth 3HayeHUs: OYKBEHHBIX BBIPAKEHUW TMpU 33JaHHBIX 3HAYECHUSIX
NEPEMEHHBIX.



BoinonHATe npeoOpa3zoBaHUs LIEJIOTO BBIPAXKEHUS B MHOTOWIEH NPUBEIACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BpINONMHATE yMHOXKEHHME OJHOWICHA HAa MHOIOYWIEH W MHOTOWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYIIBI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OCyIecTBIATh  PA3JIOKEHUE MHOTOWICHOB HA MHOXHUTEIA C IIOMOIIBIO
BBIHECEHHUS 3a CKOOKHM OOIIET0 MHOXHTENS, TPYIIUPOBKU CIAraeMbIX, IPUMEHEHUS
(hopMyTT COKPAIEHHOTO YMHOKEHHS.

[IpuMeHaTh MpeoOpa3oBaHUsl MHOTOUYIEHOB ISl PEIUEHUS PA3IUYHbIX 337a4 U3
MaTE€MaTHKH, CMEKHBIX IPEIMETOB, U3 PEATBHON ITPAKTUKH.

Hcrons30BaTh CBOWCTBA CTENEHEH C HaTypalbHBIMM IIOKA3aTEIsIMH  JUIA
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHNs U HEpaBeHCTBA

Pemare nuHEVHBIE ypaBHEHHS C OJHOM IIEPEMEHHOM, INPUMEHSA ITPaBHIIA
nepexoa OT HCXOJAHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs Jin
YHUCJIO KOPHEM YPAaBHEHHS.

[IpuMeHsATh rpaduueckue METOIbl MPU PEIIECHUU JIMHEWHBIX YPAaBHEHHN U UX
CUCTEM.

[lonGupate mnpuMmepbl Map YHUCEN, SBISIONIMXCA PEHICHUEM JIMHEHHOro
YPAaBHEHUS C ABYMSI IEPEMEHHBIMU.

CrtpouTh B KOOPJIMHATHOW MJIOCKOCTU I'paUK JIMHEHHOTO YpaBHEHUS C JABYMS
MePEMEHHBIMU, MOJIb3YSCh TPapUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemate cuctembl ABYX JIMHEWHBIX YPABHEHUH C JBYMS MEPEMEHHBIMU, B TOM
quCie rpapuvIecKu.

CocTaBisATh U pelIaTh JIMHEMHOE YPABHEHHUE WIM CUCTEMY JIMHENHBIX YPaBHEHUI
[0 YCJIOBHUIO 33Ja4d, MHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud
IIOJIyYEHHBIN pE3yJIbTAaT.

DyHKUNHA

N300pakaTh Ha KOOPAMHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIINE 33a/IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl, 3alMChIBATh YHCIIOBBIE NMPOMEXKYTKH HA
anreOpanyeckoMm si3bIKe.

OTtMeyaTh B KOOPJMHATHOM TIJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpJMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTs rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TOMOMIbIO (PYHKUMHA W3BECTHBIE 3aBUCUMOCTUH  MEXKIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSAHMUE, IE€HA, KOJMYECTBO, CTOUMOCTSD,
IPOU3BOAUTENBHOCTD, BpEMsI, 00bEM PaOOTBHI.

HaxoauTs 3HaueHne QyHKIUM 110 3HAYEHUIO €€ apryMEHTA.

[lonnmarp rpaduueckuii cmocoO MpeAcCTaBICHUS W aHaIW3a HHPOpMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATH HHOPMALINIO U3 TPAUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEM.



K konmy oOyuenus B 8 kjacce o0Oyyaromuiicss TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BIYMCJICHUS

Hcnonp30BaTh HaYaJIbHBIE TPEACTABIECHUSI O MHOKECTBE JEHCTBUTENBHBIX YACEIT
JUISL CPaBHEHUS, OKPYTJIECHUS M BBIYMCICHUN, U300paxaTh JEHCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

[IpuMeHATh TOHSATHE apUPMETHICCKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHHU, HCIOJIb3YSl TMPU HEOOXOIUMOCTH KaJbKYJSTOP, BBIMNOJHSIThH
npeoOpa30BaHus BBIPAKEHH, COAEPKAIINX KBaJApaTHbIE KOPHU, UCTIOIB3Ys CBONCTBA
KOpHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MAJIBIX YHUCET C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt yucna 10.

AJire0OpanyecKue BbIPaKeHUs!

[IpumeHATP TOHATHE CTENEHM C  LEIbIM  II0KA3aTelIeM,  BBIINOJHATH
npeoOpa30BaHus BhIPAKEHUH, COJEPIKAIIUX CTETICHH C LIEJIBIM MOKa3aTesIeM.

BBINONMHATE TOXIECTBEHHBIE MPEOOPa30BaHUS PalMOHATIBHBIX BBIPAXXKCHUN Ha
OCHOBE TIPaBWJI JEHCTBUI HAJl MHOTOYIECHAMHU U aJITeOpandecKUMM APOOSIMH.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[Ipumensatsy npeoOpa3oBaHUs BBIPAKEHUUN I PEIICHHS Pa3IMYHBIX 3a/1ad U3
MAaTEMATUKH, CMEKHBIX [IPEJIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEiHbIC, KBaJpaTHbIE YPABHECHUS W pPalUHUOHAIbHBIC ypaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOAUTE TPOCTEUILINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
qucjae ¢ MpUMEHEHHWeM TpaduyecKkux MpeacTaBieHui (ycTaHABIUBaTh, UMEET JIHU
YpaBHEHUE WM CUCTEMA YPAaBHEHUMN PEILICHHUs], €CTTU UMEET, TO CKOJIBKO, U MPOUEe).

[TepexoauTs OT cIOBECHOM (hOPMYJIUPOBKH 3a7a4H K € aJire0pandecKor MoIen
C IIOMOIIBIO COCTABJICHUSI YPABHEHHUS UJIM CUCTEMbI YPABHEHUM, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33Ja4M MTOJTyUYECHHBIN PE3YJIbTarT.

[IpuMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHMSI, OLIEHKH, PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJITHOM MEPEMEHHOM U UX CHUCTEMBI, laBaTh IPaPUUECKYIO
WJUTIOCTPALMI0 MHOKECTBA PEIIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToruMaTh W WCMONL30BaTh (DYHKIIMOHAIBHBIE TOHATUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMNPEAENiITh 3HaueHHe QYHKUUA IO 3HAYEHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU IO €€ rpaduKy.

Crtpouts rpaduKu 3MeMEHTApHBIX PYHKINUN BUJA:

y = kix, y =x2,y =x3,y = [X|, y = VX, OIHCHIBaTh CBOJCTBA YHCIOBOM (YHKIIHH
o e€ rpaduxy.



K koHumy oOyuenus B 9 kjacce o0Oyyaromuiicss TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BIYMCJICHUS

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BoinonsaTe apudMeTnyeckue ACHCTBUS ¢ pallMOHATIBLHBIMU YUCIAMH, COUYETas
YCTHBIE W TNHCHbMEHHBIE IMPUEMBI, BBINOJHATH BBIYUCIEHUS C UPPALUOHAIBHBIMU
YU CIIAMM.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTeISIMA U KOPHEW, BBIYUCIISTH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIUHCJICHU, OLICHKY YHCIJIOBBIX BBIPAXKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE U KBAJAPATHBIE YPABHEHUS, YPABHEHUSI, CBOISAIINECS K HUM,
npocTeime ApoOHO-palluOHAIbHBIC YPABHEHHUS.

Pemate cuctemspl ABYX JIMHEHHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SBJISCTCS JIMHECUHBIM.

Pemrath TeKCTOBBIE 33/1aUn AIreOPandeCKUM CIIOCOOOM C MTOMOIIBIO COCTaBICHUS
YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMs [IEPEMEHHBIMU.

[IpoBOAMTE TPOCTEUILINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
YHuClie C MPUMEHEHHEeM TpaduuecKkux MpecTaBiIcHUi (yCcTaHaBIIUBaTh, UMEET JIH
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUSs, €CJIU UMEET, TO CKOJIBKO, U MPOYEe).

Pemiats JnMHEHBIE HEpAaBEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, H300paxaThb
pELICHUE HEPAaBEHCTB HAa YKCJIOBOM NPSAMOW, 3alMCHIBATh PELICHHE C IOMOIIBIO
CHMBOJIOB.

PemaTte cuctemsbl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINEC
KBaJ[paTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPAMOM, 3aITUCHIBAaTh PELICHUE C TIOMOIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM H3y4eHHBIX BHUJIOB. [loka3piBaTh CXEeMaTHUYECKHU

pacIioyIoKEHUE Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GpyHKImH Buaa: y = KX, y = kX
+b,y=k/x,y=ax2 + bx +c,y=x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHUIA
KO2(PPHUIIMEHTOB, ONMUCHIBATH CBOUCTBA (DYHKITUH.

Crpouth U H300paxaTh CXEMaTH4YeCKH TpaduKd KBaAPATUUYHBIX (YHKIH,
OTHCHIBAaTh CBOMCTBA KBAIPATUUHBIX (DYHKIUI 1O X rpadukam.

Pacno3naBate KBajpaTHuHyl0 (pyHKIUIO 1O (opmyse, MPUBOAUTH MPUMEPHI
KBaJ[PaTUYHBIX (QYHKLIUN U3 pealbHOU KHU3HH, (PU3UKU, TEOMETPHH.



YucsioBble MOCTEA0BATEILHOCTH H TPOTPECCHH

PacmoznaBaTh apuMeTHUECKyI0 U TEOMETPUUECKYI0 TIPOTPECCHH TIPH Pa3HBIX
crioco0ax 3ajgaHusl.

BEBITONMHATS,  BBIYMCIICHWS C  HCIOJb30BaHHEM GopMyid N-TO  4iICHA
apu(PMETHICCKON U TEOMETPUIECCKOM MPOTPECCUii, CYMMBI ITEPBBIX N WICHOB.

N300pakaTh 4IEHBI TOCICAOBATCIIBHOCTA TOYKAMH Ha KOOPJAMHATHOU
IJTIOCKOCTH.

Pemrats 3amaun, CBSI3aHHBIC ¢ YUCIOBBIMU ITOCICAOBATEILHOCTSIMHM, B TOM YHCIIC
3a1a9M U3 PeabHOM JKM3HM (C HCIOJB30BAaHUEM KaJbKyJATOpa, IM(PPOBHIX
TEXHOJIOTHH).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HanmenoBanu KosuvecTBO 4acoB DJIeKTPOHHbIE
" e pa3iesioB (uudpoBbIe)
n/ Becer  Kourpoanubl IIpakruyeck
TeM oOpa3oBaTe/ibHbIE
I 0 e paboThbl ue padboThbl
NMPOrpaMmblI pecypchl
JInkBumanusa
1 y4eOHBIX 24
nedUIUTOB
Yucna u
bu6nuoreka [IOK
BBIYHCIICHHS.
2 25 1 https://m.edsoo.ru/7f415b
PanmonanbHbIe 9
qucia T
but6mmoreka [IOK
Anreb
3 Hrebpantecic 27 1 https://m.edsoo.ru/7f415b
M€ BBIPAKCHUS 90
VpaBHEHIS 1 but6mmoreka [IOK
4 P 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA 90
Koopaunats! n bu6muoreka [JOK
5 rpaguKy. 24 1 https://m.edsoo.ru/7f415b
DyHKIMH 90
JInkBunanusa
6 y4eOHBIX 10
neUIUTOB
ToBTODEHMC 1 but6mmoreka [IOK
7 P 6 1 https://m.edsoo.ru/7f415b
00001eHNe 90
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OBIIEE

KOJIMYECTBO
YACOB I10 136 S 0
[TPOITPAMME
8 KIIACC
N HanmenoBann KoumuecTBo 4acos JJIeKTPOHHbIE
" e pa3iesioB H (uu¢poBbie)
n/ Bcer Kourpouabnbl  IIpakTHyecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThbl e padoThl
NMpOrpamMmbl pecypchl
JInkBuganus
y4eOHBIX 24 1
ne(UInUTOB
Yucna u
BEIHCIICHIS bu6mmoreka [IOK
’ 15 https://m.edsoo.ru/7f417a
KBanpaTtubie P
KOpHU o
Yucna u
BBIYUCIICHHUS. but6mmoreka [IOK
Cremness ¢ 7 https://m.edsoo.ru/7f417a
EIBIM f8
oKasarejieM
Anredpanueck
HCBLI%DKCHHﬂ bu6mmoreka [IOK
p o 5 1 https://m.edsoo.ru/7f417a
KBanpatublii P
TPEXWIECH o
Anrebpanueck
o pameHm BuGmmorexa IJOK
p ’ 15 1 https://m.edsoo.ru/7f417a
AnreOpanuecka f
st Ipo0b -
YpaBHeHU U
H: e BuGmmorexa IJOK
P ' 15 1 https://m.edsoo.ru/7f417a
KBagparusie P
YpaBHEHHUS T
VpaBHEeHUS U
H: ABCHCTRA bu6mmoreka [IOK
p ' 13 https://m.edsoo.ru/7f417a
CucreMnl

YpaBHEHUH

8



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

YpaBHeHus u

bubmuoreka [JOK

8 HEpaBEHCTBA. 12 https://m.edsoo.ru/7f417a
HepaBeHcTBa 8
OYHKIUH. bubnnoreka [JOK
9 OcHOBHBIE 5 https://m.edsoo.ru/7f417a
MOHSITHS 8
OYHKIUH. bubnnoreka [JOK
10 Yucinossle 9 https://m.edsoo.ru/7f417a
byHKIIUN f8
ToBTObeHIE 1 bubmuoreka [JOK
11 p 6 https://m.edsoo.ru/7f417a
000011IEHNE
8
JInkBupanus
12 y4eOHBIX 10
ne(UIUTOB
OBIIEE
KOJIMYECTBO 136
YACOB I10

ITPOTPAMME
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9 KIIACC

I[TPOTPAMME

Ne KoumnuectBo yacos JJIeKTPOHHbBbIE
HanmeHnoBanme
n/ (undposbie)
pa3esioB U TeM Bcer = KoHnTpoabn IIpakTnyeck
1| o0pa3oBaTe/bHbIE
MporpaMmMsbI 0 ble padoThI ue padoTsl
pecypchl
JIuxkBumanus
1 y4eOHBIX 24
ne(UIUTOB
Yucna u
B — bubmuorexa [JOK
2 . ) 9 https://m.edsoo.ru/7f419
JleiicTBUTENBHBIE
dog
qucna
YpaBHeHus u
HEpaBEHCTBA. bubnuoreka [IOK
3 VYpaBHeHUs ¢ 14 1 https://m.edsoo.ru/7f419
OJHOH dos
MepeMEHHON
YpaBHeHus u
HEDABCHCTE bubnunoreka [JOK
4 P ’ 14 1 https://m.edsoo.ru/7f419
Cucremsl
. dog
ypaBHEHUH
VYpaBHeHus u bubnmnoreka [JOK
5 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrtpa dos
bu6mmoreka [JOK
6 OyHKIMH 16 1 https://m.edsoo.ru/7f419
dos
YucnoBslie but6mmorekxa [IOK
7 MOCJIeI0BATENLHO 15 1 https://m.edsoo.ru/7f419
CTH do8
[ToBTOpEHME,
oGoGmeHe bubmuorexka [JOK
8 ’ 18 1 https://m.edsoo.ru/7f419
CUCTeMAaTH3aIIHS
. dos
3HAHUU
[ToBTOpEHME.
JI
9 MKBUALNS 10
y4eOHBIX
IeUIUTOB
OBIIEE
KOJIMYECTBO
136 6 0
YACOB 110
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUS OCHOBHOM
NPOBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'O 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna u BBIYUCIEHUS
11 BeimonHsATe, coueTas  yCTHBIE WM NHUCBMEHHBIE  NPHUEMBI,
' apudMeTHuecKue IeicTBUA ¢ palliOHAILHBIMU YUCIIaMU
HaxomuTe  3HA4YeHHWS  YWCIOBBIX  BBIPQKECHUH,  MPUMEHSTH
1.2 pPa3HOO0Opa3HbIC CIIOCOOBI ¥ TPUEMBI BBIYMCICHHUS 3HAYCHUH TPOOHBIX
BBIPKEHUI, CoZIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE pOoOH
[lepexomuts OT oOmHOM (opMBI 3amucu 4YHWcen K APyrou
13 (mpeoOpa3oBbIBaTh  JIECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO JIpOOb)
14 CpaBHMBATh U YHOPSII0UYMBATh PAl[MOHAJIBHBIE YHCIIA
1.5 OxpyriaTh uucna
BBINONHATE MPUKHUIKY U OLIEHKY pe3yJbTaTa BBHIYMCIECHUH, OLIEHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKCHUM. DBBINONHATE JAEUCTBUA  CO
CTETIEHSIMH C HaTypaJIbHBIMH MTOKa3aTEIIMU
17 [TpuMeHSATh TPHU3HAKH ACTUMOCTH, pPa3JIOKEHHEe Ha MHOKHUTEIN
' HaTypaJIbHbBIX YHCEN
Pemate  MpakTUKO-OPHUEHTHUPOBAHHbIE 33Ja4yH, CBS3aHHbIE C
OTHOIICHWEM  BEJIWYHMH,  IPOTMOPIHOHAIBHOCTEIO  BEJIHYUH,
1.8 NPOLIEHTaMH, HHTEPIPETUPOBATh PE3yAbTaThl PEIICHHUs 3agau C
y4€TOM OrpaHHYEHHH, CBSI3aHHBIX CO CBOHCTBAMHU PaCCMaTPHBAEMBIX
00BEKTOB
2 AnrebpanuecKue BHIPAXKCHUS
21 Hcnonb3oBaTe anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIHKY,
' IPUMEHATH €€ B IIPOLIECCe OCBOCHMsI yUeOHOr0o MaTepuana




Haxomuth 3HaueHuss OYyKBEHHBIX BBIPDAKEHUH TpU  3aJaHHBIX

22 3HAUEHUSIX IEPEMEHHBIX
23 BhImonHATe mpeoOpa3oBaHMs LEIOr0 BBIPAXKEHHS B MHOTOYIECH
' IPUBEJCHUEM MOAOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK
BBINOIHATE YMHOKEHUE OJHOWICHA HA MHOTOWIEH M MHOTO4JIEHA Ha
2.4 MHOTOYJICH, IPUMEHATH (OPMYJIBl KBajapaTa CyMMBbl M KBajapaTa
pa3HOCTH
OcCylecTBIATh  pa3lOKEHUE MHOTOWICHOB HA MHOMKUTEIH C
2.5 MOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIETr0 MHOXKHUTEJIS, TPYIITUPOBKH
cJlaraeMblx, IPUMEHEHUs POPMYJT COKpPaIEHHOIO YMHOXKEHHUS
26 [TpumeHsTH NpeoOpazoBaHKsI MHOTOUJIEHOB IS PELICHUS pa3IMYHBIX
' 3a]1a4 U3 MaTeMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON PAKTUKU
97 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMH I1OKA3aTEIIMU
' JUTSL IPe00pa3oBaHus BBIPAKCHHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nuHEHBIE ypaBHEHUS C OJHOM INEPEMEHHOW, NPUMEHSA
3.1 IIpaBHJIa IEPEX0/Ia OT UCXOJHOIO YPABHEHUS K PABHOCUIBHOMY €MY.
[TpoBepsTh, SBISETCS JIM YUCIO KOPHEM ypaBHEHUS
3.9 [IpumensiTh rpaduueckue METOAbl MpPH PEHIeHUH JHMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupars mnpuMepbl Tap 4YHCEN, SBISIOMIUXCS — pelIeHUEeM
' JMHENHOT0 ypaBHEHUS C JIByMS IEpEMEHHBIMU
CTpouTh B KOOPIMHATHON TNIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
3.4 C ABYMs MEPEMEHHBIMU; MOJIb3YACh IPpaUKOM, MPUBOIUTH IPUMEPHI
pEeIIeHUs] ypaBHEHUS
35 Pemate cucrteMbl BYX JIMHEWHBIX YPaBHEHHH C  JABYMs
' MEPEMEHHBIMH, B TOM YHUCIIE IpaduyecKu
CocCTaBIiATh U pelIaTh JUHENHOE YPABHEHNE UM CUCTEMY JIMHEHMHBIX
3.6 YPaBHEHHUH [0 YCJIOBHUIO 33/1a4, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! MOJIYYEHHBIN pe3yibTaT
4 Koopaunats! u rpadpuku. @yHKIMN
N3o00paxaTh Ha KOOPIWHATHOW MPSMON TOUYKH, COOTBETCTBYIOIIHE
4.1 3alaHHbIM KOOpAMHATAM, JY4H, OTPE3KH, MHTEPBAJIbl, 3aIIMCBIBATH

YHUCIJIOBBIE TPOMEXKYTKH Ha alredpandeckoM si3bIKe




42 OTtMmedaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM
' KOOpJAUHATaM
13 Crpourts rpaduku JTuHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINN Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (PYHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxonuthb 3HaYeHNE PYHKIIMU 110 3HAYCHUIO €€ apryMeHTa
[Tonnmarpy rpaduueckuii crmoco0 TMpenCTaBiICHUS U aHalu3a
4.6 uH(pOpMaIMK, M3BIEKATh W HWHTEPIPETHPOBATH HH(POPMAIHIO W3
rpauKoOB peallbHbIX MPOIECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon N
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepPsSIEeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
Hcnonp30BaTh  HauyajbHBIE  TMPEACTABIEHUS O  MHOXECTBE
11 JEHCTBUTEILHBIX YHCEN JIJISl CPAaBHEHUSI, OKPYTJICHUS M BBIYHCIICHUH,
' n300paxarh JEHCTBUTENbHBIE YHCIAa TOYKAMU Ha KOOPIWHATHON
IPSAMOI
[TpuMeHSITh TIOHSATHE apU(PMETHYSCKOr0 KBAJPAaTHOTO KOPHS,
12 HAXOJUTh KBAaJpPaTHbIE KOPHU, HCIONB3yd MPU HEOOXOTUMOCTH
' KaJTbKYJISTOD, BBITIOJTHSATH peoOpa3oBaHUS BBIPAKCHHH,
CoOJIeprKalINX KBaJpaTHbIE KOPHU, UCTIONB3Ys CBOWCTBA KOPHEH
13 Hcnonp3oBaTh 3amucu OONBIIMX M MaJbIX YHUCENT C MOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHelt uncna 10
2 AnreGpanyeckue BbIpaKeHHs
[IpuMeHsTh TIOHATHE CTENEHU C IEeNBIM TOKa3aTelieM, BBITIOIHSThH
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COACPIKAIIUX CTETICHH C IICJIBIM
MOKa3aTeieM




2.2

BBITTONMHATE  TOXIECTBEHHBIE TMPEOOPA30BAaHUSA  pallMOHATBHBIX
BBIPQXKEHUI HA OCHOBE NPaBWJI JACHUCTBUN HaJ MHOTOWICHAMU H

anreOpanvdecKuMHu JIpoOsSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIfI TpéX‘IJ'IeH Ha MHOXXHTCIIN

2.4

3.1

3.2

3.3

[TpumensTh peoOpa3oBaHUsl BHIPAKEHUN ISl PEHICHUs Pa3IMYHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAIbHbBIC
YPaBHEHHs, CBOJSALIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMs

MNEPCMCHHBIMU

IIpoBoauTh NPOCTEMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
YpaBHEHHWi, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUIeCKUX
npecTaBiIeHu (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YPaBHEHUH pEIlIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexoauTh OT ciOBeCHOW (QOPMYIUPOBKH 3amauu K €€
anredpandeckoil MOAeNu ¢ TOMOIIbIO COCTaBJICHHS YpaBHEHUS MU
CHUCTEMbI ypaBHeHHﬁ, HUHTCPHIPECTUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4Hn HOJ'IyLIeHHLII\/’I pe3yibTaT

3.4

4.1

4.2

IIpuMeHATh CBOMCTBA UHUCIIOBBIX HEPABEHCTB MU CPaBHEHHS,
OLICHKH, peIlaTh JINHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyro MILUTIOCTPALINIO MHOKECTBA peIlIeHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIIU

[Tonnmath M UCHONB30BaTh (PYHKUIMOHAJbHbIE TOHATHA M S3bIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHHs1), OINpPENENATh 3HAuCHHE
(GYHKIMH 110 3HAUEHUIO apryMEeHTa, ONpPEeeNiaTh CBOMCTBA (QYHKIIUU
o e€ rpaduky

Ctpouts rpaduku 3JeMeHTapHBIX PYHKIMH BHUJIA:

y = k/x, y=KX, y =X%, y = X3, y = |X|, ONHMCHIBATH CBOWCTBA YHUCIIOBOM
¢byHKIUY M0 e€ rpaguky

9 KIIACC




Kon

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUSN OCHOBHOM

NpoBepPsSIEMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabTara
1 Yucna u BBIYUCIEHUS
11 CpaBHHMBaATh U yNOPSAAOYMBATH PALMOHAIBHBIE U HpPpPAlMOHAIbHbBIC
' qucia
BrimonusaTe apudmeTHueckue 1eHCTBUS ¢ palliOHAIbHBIMU YHUCIaMH,
1.2 couyeras yCTHbIE U TMCbMEHHbIE IPUEMBI, BBIIIOJIHATH BHIYMCIICHHUS C
UpPpaLMOHATIbHBIMU YU CIIAMU
13 Haxonuth 3HaueHus cTeneHei ¢ UeabIMM MOKa3aTeli MU U KOpHEH,
' BBIUNCIISATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUM
14 OKpyrnath  JACHCTBUTEIBHBIE  YHUCIA, BBINOJIHATH  HPUKUIKY
' pe3yJibTaTa BBIYUCIIEHUH, OLIEHKY YHUCIOBBIX BBIPAKEHUMN
2 VYpaBHEHUs U HEPABEHCTBA
”1 Pemarp nuHelHblEe W  KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,
' CBOJIAIIMECS K HUM, NTpOCTeine [poOHO-paliMoHaIbHbIE YpaBHEHUS
Pemate cucTemsl IByX TMHEHHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHHM, B KOTOPBIX OJJHO YPAaBHEHUE HE SBIIAETCS
JIMHEVUHBIM
Pemate TekCTOBBIE 3a7aUM AIreOpandecKuM CIIOCOOOM € TTOMOIIIBIO
2.3 COCTaBJICHUS! YPAaBHEHMs WJIM CHUCTEMBI JBYX YPaBHEHHH C JByMs
NIEPEMEHHBIMU
IIpoBoauTh mpOCTEHMIINE HCCIEIOBAaHUS YPAaBHEHUH M CHCTEM
24 YpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
' MpeJICTaBICHUI (HalpuMep, YCTaHABIIMBATh, UMEET JIU YpaBHEHUE
WM CHCTEMA YPaBHEHHM pellIeHus], €ClI UMEET, TO CKOJIBKO)
Pemarp 1nuHElHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
2.5 n300paxkaTh pelIeHe HEPaBEHCTB Ha YUCIIOBOM MPSMOM, 3aITUCHIBATH
pelIeHre ¢ MOMOIIbI0 CHMBOJIOB
PemaTte cucTemMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB,
26 BKJIIOUAIOLIME KBAJIpaTHOE HEPABEHCTBO, H300pakaTh pelIeHHe

CHUCTCMbI HCPABCHCTB HaA YHCI0BOM HpHMOﬁ, 3aIlIUCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB




2.7

Hcmons30BaTh HCPABCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

3.1

OyHKIMU

PacriosnaBate  QyHKIMHM ~ W3y4eHHBIX  BuaoB.  IlokasbiBaTh
CXEMAaTHYeCKH pAacIlOJIOKEHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpagukoB QyHkimii Bunma: y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOI(PPHUIIMEHTOB, ONUCHIBATH CBOWCTBA

GyHKIMHA

3.2

3.3

3.4

4.1

[Toka3pIBaTh CXEMATHYECKH pACIOJOKEHUE Ha KOOPAUHATHOM
IIOCKOCTH TpadukoB GyHKIMM Buga Y = VX, Y = [X| u onmuchIBaTh
CBOICTBa PYyHKIIMIA

Ctpouth M u300paxarbh CXeMaTU4YeCKH TpaduKu KBaJpaTHUHBIX
GyHKIMI, OMKMCHIBATH CBOWCTBA KBAJPATHMUHBIX (YHKIHH MO HX
rpadukam

Pacno3naBath kBagpaTuuHylo (GYHKIUIO MO (Gopmyse, MPUBOIUTH
MpUMephl KBAaJIPATUYHBIX (PYHKIHMA U3 peanbHOW KU3HH, (UMKH,
TEOMETPHH

ApudmeTrndeckast U TeOMETpUUYECKasi TPOrPEeCcCUu

Pacrio3naBath apu()METHUYECKYI0 W TEOMETPHUUYECKYIO IPOTPECCHH

IIPpU pa3HbIX criocobax 3aJaHuA

4.2

4.3

4.4

BbINONMHATE BBIYUCIIEHUS C HCIOJBb30BaHHEM (OpMys N-ro 4ieHa
apu(MeTHUECKON U FeOMETPUUECKOM MPOrpeccHii, CyMMbI MEPBBIX N
YJIEHOB

N300paxkaTb ~ wieHbl  TOCJIEJOBAaTENIbHOCTH  TOYKAMHU  Ha
KOOpPJMHATHOM INIOCKOCTH

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU MTOCJIEIOBATENbHOCTSIMH, B

TOM YHCIC 3aJa4ynu U3 pCaHLHOﬁ KHU3HHU (C HUCIIOJJB30BaAHHEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna 1 BIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0] OT OJHOHN (POPMBI 3aMUCH
11 apoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPaBHEHUE,
YIOPSI0YMBAHNE PAMOHAIBHBIX YHCEII
19 Apudmernaeckue eWCTBUS C pallMOHATIBHBIME YUCIIaMu. Pemenne 3anayq u3
' peanbHON MPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHb C HaTypajbHBIM IIOKa3aTelleM: ONIpeieNieHHe, NpeoOpa3oBaHHe
' BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 IIponieHTsl, 3amuCch NPOLEHTOB B BUAE ApoOU U JIpoOU B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4M HA POLEHTHI, PEIICHUE 3a]1a4 U3 PEAIbHON IIPAKTUKH
L5 [IppuMeHeHHEe TNpPHU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
' HaTypaJIbHBIX YHACEI
16 PeanbHble  3aBHCHMOCTH, B TOM 4YHclae TpsMas U oOpaTHas
' MIPONOPLUHOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
51 [IepemeHHBIE, YNCIIOBOE 3HAYEHNE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HAYEHMU [IEPEMEHHBIX
25 [IpencraBienne 3aBUCUMOCTH MEX]y BeIWYMHAMH B BHAE (DOPMYIIBI.
' Brruucnienus no gpopmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHUH, TOXKAECTBEHHO paBHbIE
' BBIPAKECHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIEM
25 OpnHowienbl 1 MHOrouIeHbl. CTeneHs MHOTOWIeHa. Clo)XeHne, BHIYUTaHuUE,
' YMHOKE€HHE MHOI'OUYJICHOB
@opMysBl  COKPALIEHHOTO YMHOMKEHHMs: KBaJApaT CyMMBI U KBajapar
2.6 pasHocTH. DopMmyna pa3HOCTH KBaapaToB. PasnoxkeHne MHOrOWIEHOB Ha
MHOXUTEIN




3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YypaBHEHHs, IpaBuia MNpeoOpa3oBaHUS YpaBHEHUS,
' PaBHOCUIILHOCTh YPaBHEHUM
3.2 JIuHeHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOTO
' YpaBHEHUS, PEUICHUE JIMHEHHBIX YpaBHCHUN
33 CocraBiieHue ypaBHEHUH 10 yCIOBHIO 3a7auu. Perienre TeKCTOBBIX 3aau ¢
' IMOMOILIBIO YPaBHEHUI
3.4 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema JOByX NUHEHHBIX ypaBHEHUH C JBYMS MepeMeHHbIMU. PemieHue
35 CHCTEM ypaBHEHHH CIOCOOOM MOACTaHOBKH. [IpuMephI penieHns TeKCTOBBIX
3aJ1a4 ¢ MOMOIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touky Ha psamMoit
42 YucnoBbie MPOMEXYTKH. PaccTosiHrne Mexay AByMs TOUKaMU KOOPIUHATHON
' IpsAMON
13 [TpsmoyronbHas cuctema koopauHat, ocu OX n Oy. Abcuurcca u oparHATA
' TOYKH Ha KOOPJUHATHOMN TUNIOCKOCTH
14 [Ipumeps! rpadukos, 3aaHHbIX hopmynamu. YteHue rpaduKoB peabHbIX
' 3aBUCUMOCTEN
4.5 ITonsarue Gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIHA
4.6 Jluneiinas Gynkuus, eé rpaduk. I'papux pynkuum y = [x|
47 I'papuueckoe pemieHHe JIUHEWHBIX YPAaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna v BBIYUCTICHUS
11 KBanpatusiii kopeHb u3 uyucna. [loHsTue 00 HpparoHaIbHOM YHCIIE.
' JlecaTHUHBIE TPUOJINKESHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHyecKMX KBAJApPATHBIX KOPHEH M HX MpHUMEHEHHE K
1.2 IpeoOpa3oBaHUIO YHUCIIOBBIX BBIpA)KEHU I u BBIUUCIICHUSIM.
JleicTBUTENbHBIE YUCTIA




1.3 CreneHb ¢ 1HenbIM MokaszaTeseM u €€ cBoiicTBa. CTaHIapTHAs 3aMKUCh YUCTa
2 Anrebpandeckue BoIpaKeHUS

21 KBagpaTHblil  TpEXWiieH, pa3loKeHHEe KBaJIpaTHOro TpéXwieHa Ha
' MHOXHUTEITN

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoit 1poou

2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICTICHUE aNre0pandeckux Ipooei

2.4 PanmionansHbIe BRIpaKEHUS U UX TIPEOOpa3oBaHUe
3 VYpaBHEHUS U HEPAaBEHCTBA

a1 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera

3.2 Pemenne ypaBHeHUH, CBOAAIMXCA K JIMHEWHBIM U KBaJAPAaTHBIM

3.3 [Ipocreiimme ApoOHO-paMOHATIBHBIE YPAaBHEHHS

I'paduueckas mHTEpHIpETAUS YPAaBHEHUI C ABYMS TIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. [Ipumepsl pemenus cuctem
HEJIMHEHHBIX YpaBHEHUH C IBYMs EPEMEHHBIMU

3.5 Pemienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom

3.6 YucioBble HEPAaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM NTEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIIUA

41 [Tonsitne Qynkuuu. OOMacTh ONpenenaeHus] U MHOXECTBO 3HAaYeHHH
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'padpux ¢pynkuuu. UreHre cBOMCTB GyHKINU 1O €€ TpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLECCH

4 @DyHKIUM, OIMUCHIBAIOUINE TPSMYI0 U OOpaTHYI IPONOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 OyHkuu y =x% y = X?

4.6 Oynkun y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJlePIKAHUS

1 Yucna v BBIYMCICHUS
11 PannonanbHple uuciaa, MppalMOHAIbHBIE YHMCIA, KOHEYHbIE U OECKOHEUYHbIE
' JECATUYHBIE JPOOH
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEJ, JECHCTBUTEIIbHBIC YHCIA  Kak
19 OecKOHEeuHble JAecATHYHBle ApoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE
' ME¥XKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPAMHATHOW MPSMOM.
CpaBHeHUE NEHCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenust, mpuOIKeHus, OIICHKU. Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MHPA,
w JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubmmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH Npuodamxenus. Okpyriaenue uncen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHMS C ONHOMN IEPEMEHHON
2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHEeHUH, CBOASAINUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelleHuss ypaBHEHUN TpPETbe U
' YETBEPTOU CTEIICHEN Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemenune npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €r0 Tpauk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YpaBHEHU C JBYMs IEPEMEHHBIMU
29 Pemenne cucrem ByX ypaBHEHHMH, OJTHO M3 KOTODPBIX JIMHEMHOE, a IPyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
211 Penenune TeKCTOBBIX 3a/1a4 alreOpandeckuM CrocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBaaparHbie HEpaBeHCTBA




['padmyeckass uHTepIpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
NepeMEHHBIMU

3 OyHKIIUU

31 KBanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabona, KoOpAMHATHI
' BEPILKHBI MTapaboIibl, OCb CAMMETPUHU NapaboIbl

3.2 I'paduxu pynaxiuit y=kx, y=kx+b u ux coiictBa

3.3 I'paduku pyrxuit y=K/X, y = X’ 1 uX CBOWCTBa

3.4 I'paduku GyHKIMI , ¥ UX CBOHCTBA
4 YucnoBbie MOCIEI0BATEILHOCTH

i1 Omnpenenenue U crocoObl 3a/1aHusl YUCIIOBBIX MOCIIEA0BaTENbHOCTEHN. 3aqaHue
' MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM hopmyoit u ¢popmymoii N-To ujaeHa

49 Apudmernueckass mnporpeccus. Dopmynabl N-ro wieHa apuQMeTHuecKoin
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB

43 I'eomerprueckass mporpeccuss. @Popmyinbl N-TO  4ieHAa TE€OMETPUYECKOU
' IIPOTrPECCUH, CYMMBI IIEPBBIX N WIECHOB

14 N306paxkenne uneHOB apu(pMETHUYECKOW U T'eOMETPUYECKOM mporpeccuii
' TOYKaMH Ha KOOPAUHATHOM TUIOCKOCTH. JIMNHENHBIN U DKCIIOHEHIIMAIIBHBINA pOCT

4.5 CrnoxHbI€ IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH IOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU pPEIICHUH
3ajja4; yYMEHUE UCIOJIb30BaTh TIpadUyuecKkoe Ipe/CTaBlICHUE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NIOHATUAMU: OIPCACIICHHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO;, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUA, MPUBOAWUTL HNPUMCPBI WU KOHTPIIPUMCPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

VYMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HaTypaJIbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, eJI0Oe YHUCII0, MOIYJb YUCIA, OOBIKHOBEHHAs Ipo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIM BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
yHOPSAOYMBATh 4YMCIIA, MNPEACTABIATH YWCIA HAa KOOPAMHATHOU
OpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIUMCIICHU N

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LENbIM MOKa3aTeleM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHHU
OoJibIlle €MHMIIBI, YMEHHE BBIOJNHATH Pacdy€Tsl 1o (opmynam,
npeoOpa3oBaHusl LEJBIX, JAPOOHO-PAIIMOHANBHBIX BBIPAKCHUNA U
BBIPA)KEHUI C KOPHSAMH, pa3I0kKEHUE MHOTOWIEHA Ha MHOXHTENH, B
TOM 4YHCI€ C HCIOJB30BaHHEM (OPMYN pPAa3HOCTH KBAJApPaToB M

KBaJlpaTa CyMMbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YHCIOBOE PABEHCTBO, YPABHCHHE
C OJHOW INEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JIMHEHHBIX yPaBHEHUH, JINHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTUX [IPEAMETOB
U MPaKTUYECKUX 3aJad; YMEHHUE MHCIIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi MU300pakeHUs! pereHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  ONEpUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaIpaTUIHAs PYHKIHUS,
oOpaTHasi NPONOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
CTpOUTh Trpapuku  QYHKIMM, HUCHOAB30BaTh Tpapuku s
OIpeieIeHUs] CBOMCTB IPOLIECCOB U 3aBHCUMOCTEH, A peLIeHUs
3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpAXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas U TEOMETpUYECKass IPOrpecCUd; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCJIEN0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U
o0I1ero wieHa Npyu PELIeHUH 334ad, B TOM YUCIE 33aa4d U3 JPYTHX

y‘-Ie6HLIX MpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMeHne pemarh 3aa4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTd, NBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK ¥ YCJIYT, HAJIOTH, 3a7[a41 U3 00JIaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBIISITh BBIPAKCHUS,
yYpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIy4YEHHBIX Pe3y/IbTaTOB

YMeHne onepupoBath MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
ayd, JIOMaHas, yrou, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYroJIbHUK, MelnaHa, OUCCEKTpPHCa U BBICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHHUK,  Mapajuiejiorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJI€ U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYISIPHOCTD MPSIMBIX,
YroJ MEXIy MPsIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIPHO TOYKH U TPSIMOW; YMEHHE paclo3HAaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPYKAKOIICM MUPC

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIAb;
YMEHHUE OLICHUBAThH pPa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMYNIbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH U IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajlieseNnuIe a; yMEHUEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 18 (01171 (S

12

YMmenue wu3o0paxarb IUIOCKME GUIypl M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

YMeHue ONepupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOOpJWHAT, KOOpJAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPpCACTAaBJICHUA JAHHBIX W PCHICHHUA 3aJia4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

YMeHHe onepupoBaTh TMOHATHSMHU: CTOJIOMKOBBIE M KPYrOBbIE

qUarpaMMbl, TaOJMMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,




15

16

HauOoJIbIlIee U HAaMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B Ta0lMIaX M Ha JuarpamMmax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKPYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy4allHOTO OIIbITa, CIIy4allHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
IIpaBWJIa YMHOKEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTU pEabHbBIX
COOBITHI U SBIIEHUI, MOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KAalolleM MHpPE U B IKU3HH,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOIXOJSAMIMNA W3YyYEHHBIH METOJ Ul pEeLIeHUs
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
IIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHUKU KaK HAayKH, NPUBOJIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BIYUCIECHUSA

11 Harypanbnsle u nensie yucna. [IpusHaky JenMMOCTH HEIbIX YUCEll

1o OObIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHThI, OECKOHEUHbIE
' MIEPUOIUYECKHIE IPOOH

13 PanmonanbHpie uucna. ApudmeTHyeckue OIepauud C paudoOHAIbHBIMU
' YyHuCllaMu

14 JelicTBuTenpHble yucia. Apudmerndeckue omnepanyu ¢ JeHCTBUTENbHBIMU
' B (WENYI

Le [TpubnnxKEHHBIE BBIYMCICHMS, MpPaBWJIa OKPYIJIEHUS, HNPUKHUIKA M OLIEHKa
' pe3ysbTara BBIYMCICHUN
2 Anrebpanueckue BhIpaXKEeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

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

2.3 MHorouneHs!

2.4 Anrebpanueckas ApoOb

”s ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cTtemeHu.  JledicTBus ¢
' apu(pMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenbie u npobHO-panoHaNbHbIe ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTH
' yYpaBHEHUN

39 Lenbie n apoGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBele NOCIE0BATENBHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mnporpeccun. dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKIUg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMb! GyHKuud. HaunOosnbliee n HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojasH1uKu
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BETMYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'pader




PABOYAS [IPOTPAMMA
(ID 6889292)

yueOHOro Kypca «I"'eomerpus»

U1 oOyJaromuxcst 7-9 KiaccoB

MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOIINNA CBOEH LENbI0 00ECIEeUnTh M3YyYEHUE CBOICTB U pa3sMEPOB (PUIYp, HUX
OTHOLIEHWM W B3aMMHOE pACIOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [IEeHHOCTh M3yd4eHUs IeOMETpUU Ha YpPOBHE OCHOBHOI'O
o011ero o0pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYUYaAIOLIUICS YUUTCS IPOBOIUTD
JI0Ka3aTEIIbHbBIE PACCYKIAEHHUsI, CTPOUTH JIOTUYECKUE YMO3AKIOUYEHHUs, TOKAa3bIBaTh
VCTUHHBIE YTBEPKIACHUS W CTPOUTHh KOHTPOPHUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyXIeHUs1 «OT IPOTUBHOIO», OTJIAYaThb CBOWCTBA OT IIPU3HAKOB,
dhopmMyIHpoBaTh OOpaTHBIE YTBEPKIACHUS.

Bropon 1enpt0 M3ydeHUs TE€OMETPUM SBIIAETCSA HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUIEHUN KaK MATEMAaTUYECKUX, TaK M TNPAKTUYECKUX 3aj]1ad,
BCTpEYAOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss AOKEH HayYUThCS
ONpPENEIUTh F€OMETPUUYECKYIO (DUTYpPY, ONMHUCATH CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HAalTH IUIOIIAb 3€MEJIBHOTO YYacTKa, PACCUUTATh HEOOXOAUMYIO JUTUHY
ONITOBOJIOKOHHOTO KaOeyss wiu TpeOyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIMTENIbHAS JUHUA B U3YYEHUH T'€OMETPHHU.
[Ipu pelieHuun 3amay NPAKTUYECKOTO XapaKTepa OOyYarolUHCsS YUYUTCS CTPOUTHh
MaTE€MaTUYECKHE MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, MIPOBOJIUTH
BBIYKCIICHHS U OLIEHUBATh aJIEKBATHOCTh IMOJYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUM C JAPYTUMHU y4eOHBIMHU
npeIMeTaMi, MOTUBUPOBATh MCIOJb30BaTh ONPEACIICHUS TEOMETPUUECKUX (PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHUA B (PU3HUKE U
TeXHMKE. OTH CBSI3M Haumbojee SPKO BHAHBI B Temax «BekTopbi»,
«Tpuronomerpuueckne cooTHowEeHUs», «Meron koopauHaty U «Teopema
[Tudaropay.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbI KOOPAMHATBI HA  IUJIOCKOCTH»,
«BexTope», «JIBrmxeHus miockoctuy, «IIpeoOpazoBanus mogoous».



Ha u3yuenue yuebnoro kypca «I'eometpusi» orBoautcs 238 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefien10), B 8 kiacce — 102 gacoB (3 yaca B HeJel0), B 9
KJ1acce — 68 JacoB (2 yaca B Heieni0). B 8 kiacce BbIieNIeH IOMOJHUTENRHO 19ac
13 4acTH, popMUpyeMoi ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIISHUM JIJIst
JUKBUJAIUNA YICOHBIX TePUITMTOB 110 MaTeMaTuke (8 Kii-14.), BEISIBICHHBIX 10
pesynbraTtam BIIP, BIIIK.

COJEPXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTHA reoMeTpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMexXHbIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOIOyroyibHUK. [IapaiineabHOCTh U EPIEeHIUKYIIAPHOCTD IPSIMBIX.

CumMerpuuHsbie ¢purypsl. OCHOBHBIE CBOWCTBA 0ceBOM cuMMeTpuu. [Ipumepsl
CUMMETPHUU B OKPY’KAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBI0 LHUPKYJA W JUHEUKH. TpeyroibHUK.
Bricota, Menuana, OucceKkTpuca, uX CBOMCTBA.

PaBHOOEpeHHBIE M PaBHOCTOPOHHUN  TpeyrojabHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKU PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBOICTBA M IPU3HAKU NapaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BreniHue yrisl TpeyrojibHUKA.

[IpssMOyTOJIbHBIA ~ TpPEyroabHUK. (CBOWCTBO MEIHWAHBI MPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB. [IpSMOYTOJIbHBINA TPEYTOIBHUK C yrioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOJbILIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISAp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeaUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XopAa M JuaMeTp, HUX CBoicTBa. B3amMmHoe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMou. KacarenbHas u cexymias K OKpYKHOCTH.
OxkpyXHOCTb, BIHCAaHHAs B Yyroi. DBrnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerwipéxyrosbHukd. [lapamienorpamm, ero npusHaku U cBorcTBa. YacTHbie
cllydau MapajuiesiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U



cBoiicTBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBOICTBA © NPU3HAKH.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TtpeyronpbHUKOB, KodpdumueHnt mnomodus. IlpusHaku momoous
TPEYroJbHUKOB. [[puMeHeHne moqo0ust Mpy PeIIeHUH MPAKTHYIEeCKUX 3a/1a4.

CpoiicTBa miomajael reomerpudeckux ¢uryp. P@opMynbl A IUIOLIAAH
TpPEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
NMoI00HBIX GUTYP.

Brruncnenne miomniaaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIIETYATOU
oymare.

Teopema I[ludaropa. Ilpumenenue teopembr Iludaropa npu pernieHUN
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yTrila NPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpHUUYECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BrnircanHble 1 NEHTPAIIBHBIE YIJIbI, YTOJI MEXKIY KaCATEIbHOU U XOPIOU. Y TJIbI
MEXKy XOpJaMHU M CEKylIIMMHU. BIHMcCaHHBIE W OMHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonokeHue AByX okpykHocTeu. Kacanue okpyxHocten. OOuiue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KIIACC

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

Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
IPaKTUYECKUX 3a]a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe KacaTeIbHOM.

Bekrtop, mnumHa  (MOIyJnb)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOXKHO HANPABIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMi HaJ BEeKTOpaMmH. PasnmokeHwe BeKTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKJACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHMS NIPSIMOM M OKPY’KHOCTH B
KOOpJIMHATax, NEPECEUCHUE OKPYKHOCTEH W MpsAMbIX. MeEToJ KOOpAHMHAT U €ro
IIPUMEHEHHUE.



[IpaBriIbHBIE MHOTOYTOJIBHUKHM. JJTMHA OKpyKHOCTH. ['panycHas u paauanHas
Mepa yria, BBIUMCICHHE JUIMH IyTI OKpyXHOcTeu. Ilnmomane kpyra, cekropa,
CErMEHTA.

JIBWKEHUS TUIOCKOCTM W BHYTPEHHHE CHUMMETpUU Guryp (dreMeHTapHbIe
npeactasienus). [lapanneasubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEpU3YIOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp I'pa’KAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUU NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHPOBAHHE KYJbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IICKCUU, TPU3HAHUEM CBOCTO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH Cpe/ibl, IUIAHUPOBAHUS MTOCTYIIKOB M OLICHKU
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSATh U XaPAaKTEPU30BaTh CYLICCTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEAeCHUs]  TOHSITUWA, YCTAHABIMBATHL  CYIIECTBEHHBIH  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBHIBATH  CYKIICHHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH 71 BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPEUMH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JTOKA3aTelIbCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BbIOUpaTh HauOoyiee TMOAXOASANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATENFHO YCTAaHABIIMBaTh WCKOMOE W JaHHOe, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI W BBIBOJBI MO pe3yjIbTaTam
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
TIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeacTaBiIeHUs HHPOPMALMU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHA:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKACHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUSI MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme hopMyIpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
NPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW ¥ WHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyXaTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT IO KPUTEPHUM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPH PEILICHUH 3a]1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JAOCTHXKEHHUS WM HEJIOCTHXKEHUS LENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MPEIMETHBIE PE3YJIHTATHI:

Pacno3naBaTh H3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENesaTh HX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TeOMETpHUECKHE (QUTYpPHI, BBIMOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEIMYUHBI. Pemars
3aJ1a41 Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peabHOM >KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBOINUTE JTOTHUYECKUE PACCYKICHUS C MCIOJIB30BAHHEM I€OMETPHUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUU I'€OMETPUYECCKUX 3a/ad.

OnpenensiTe napamieIbHOCTh IPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOphIE 00pazyeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[TpoBOANTE BRIYUCIICHHS U HAXOIUTh YUCJIOBBIC 1 OYKBEHHBIC 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpU TNEPECEYECHUU JBYX
MapajuIeIbHBIX NPSMBIX CEKYyIIeH. Pemare npakTuueckue 3aadyi Ha HaXOXKICHUE
YIJIOB.

Brnagerp TOHATHEM T€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEAEIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pellIeHnu 3a1ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ meHTp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnaners moHATHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIECHAUKYJISIPHOCTH KaCaTEIbHOU U painyca, IPOBEAEHHOIO K TOUKE KACAHMUS.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
WX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C IIOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJI30BAaThCS UX CBOMCTBAMU IPU PEMIEHUU TEOMETPUUECKUX 3a4a4.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B pEIIeHUH 3ajau.

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOJIbHUKA U TPANELIUH, IPUMEHSTh UX
CBOMCTBA IIpU PELICHUU reoMeTpuyeckux 3aaad. Ilons3zoBarscs teopemon Paneca
U TEOPEMOM O MNPONOPLUHMOHAIBHBIX OTpPE3KaxX, IMPUMEHATh UX Uil pEUICHUs
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3aJa4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPeyroiabHUKa. [10b30BaThCsl STUMU MOHITUIMU JIJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

BoraucisaTs (pa3audHbIMU CIOCO0aMU) TUIOMIAL TPEYTOIbHUKA M TUIOMIATN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJBbHOIO YIVIA, KMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXAY XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koniy oOyueHus B 9 kiacce oOydarOnIMIiCS TOJNYYHUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBatbes popmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUII HAXOXICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU TEOMETPUUECKHUX 3a1au.

Bnanets nonsTusMu npeodpa3oBaHus oA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS NMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCISATH JJIMHBI U HAXOJIUTh YIJIbl y MOJ0OHBIX ¢uryp. IlpumeHsTs
CBOMCTBa MOJOOMS B MPAKTUYECKHX 3ajJadax. YMETh NPHUBOJIUTH IPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBIC]I, MPUMEHATh WX B PEUICHUM TIEOMETPUYECKHX U (PU3NYECKHUX 3a/ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXOXKICHHUSI IJTMH U YIJIOB.

Ilonp30BaThCA METOAOM KOOPAMHAT HA IJIOCKOCTH, IIPUMEHSATD €r0 B PELICHUU
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a/1ad.

Branerp MOHATUSAMH NMPAaBWJIBHOTO MHOTOYTOJBHHKA, 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.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIME BBIYMCICHUS
C NPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
N HanvenoBann KoamvecTBo yacoB JJIeKTPOHHbIE
" e pa3iesioB U (uudposbIe)
n/ Becer  Konrpoabunl  IlpakTuyeckun
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThI
NPOrpamMmbl pecypcsl
[Ipocreiimue
reOMETPUUYECKU
e urypsl u ux bubnuoreka [IOK
1 CBOICTBa. 14 https://m.edsoo.ru/7f415e
W3mepenue 2e
TCOMETPHUYECKU
X BEJIMYUH
bu6mmoreka [IOK
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapannenwHbie
DSMELE. CYMMa bubnuorexa [JOK
3 PAMIBIE, 14 1 https://m.eds00.ru/7f415e
YTJIOB %
TPEyroJIbHUKA o
OKpyXHOCTb U
« Py bubnuorexa [JOK
4 26 14 1 https://m.edsoo.ru/7f415e
I'eomerpuueck %6
H€ IIOCTPOEHHUS o
[ToBTOpEHME, bubnuotexa [JOK
5 000011eHne 4 1 https://m.edsoo.ru/7f415e
3HAHUH 2e
OBIIEE
KOJIMYECTBO
68 4 0
YACOBIIO

[TPOTPAMME



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
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

KosunyecTBo 4acoB JJIeKTPOHHbBbIE
Ne = HaumeHoBaHue
(undposbie)
n/ pa3jiejioB U TeM Bcer  KonTpoabn IIpakTnyeck
oOpa3oBaTejibHbIE
1| NporpaMMmel 0 ble padoThI ue padoThl
pecypcbl
JInkBupanus
1 y4eOHBIX 24 1
TeUITUTOB
YeTrIpEXYroabHU bubmmorexa [IOK
2 pexyr 12 1 https://m.edsoo.ru/7f417
KM
eld
Teopema Paneca
1 TeopeMa o
HPOTIOPLHOHABH bubmuoreka [JOK
3 15 1 https://m.edsoo.ru/7f417
BIX OTpE3KaX,
eld
Moa00OHEIE
TPEYTOJIbHUKHU
[Lnomans.
Haxoxnaenue
rJIomaaei bu6mmoreka [IOK
4 TPEYrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f417
MHOI'OYTOJIBHBIX el8
¢buryp. [Inomagn
MoA00HBIX puUryp
Teopema
Tudaropa n bu6mmorexa [IOK
5 10 1 https://m.edsoo.ru/7f417
Havaia
eld
TPUTOHOMETPUH
Vsl B
OKPY>KHOCTH.
Brnucannsie u
OIMCaHHBIC bubmuorexa [JOK
6 YEeTBIPEXYTOJIbHUK 13 1 https://m.edsoo.ru/7f417
. KacareiabpHEble k el8
OKPYKHOCTH.
Kacanne
OKPYXHOCTEH
[ToBTOpEHME, bubnmoreka [JOK
7 00006meHNE 4 1 https://m.edsoo.ru/7f417
3HAHWUI eld



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
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

JInkBupanus

y4eOHBIX 10
nedUuImIToB
OBIIEE
KOJIMYECTBO 102
YACOBIIO

I[TPOTPAMME




9 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/ pazaearoBuTeM Bcecer  Konrpoubn IIpakTH4eck
oOpa3oBaTe/ibHbIE
1| NporpamMmel 0 bie padoThI ue padoThl
pecypchl
Tpuronomerpus
. Teopemsl
KOCHEYVCOB I bubmuorexa [JOK
1 Y 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. 2
Pemenue o
TPEYroJIbHUKOB
[IpeobpazoBanu
e moao0us. bu6nuoreka [IOK
2 Metpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2C
OKPYKHOCTH
bu6mmoteka [IOK
3 BexTops! 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBBI bu6mmoteka [IOK
4 KOOPJMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IUIOCKOCTH 2c
IIpaBunbHbBIE
MHOTOYTOJIbHUK
u. Jlnuna bubmmoteka [IOK
5 OKPYXKHOCTH 1 8 https://m.edsoo.ru/7f41al
IJIOIIAIb KpyTa. 2c
Brruncnenne
Ioniaaei
I — bubmmorexa [JOK
6 6 https://m.edsoo.ru/7f41al
TJIOCKOCTH
2c
IToBTOpEHME,
oGoGwerHe bubnuoteka [JOK
7 ’ 7 2 https://m.edsoo.ru/7f41al
cUCTEeMaTHu3aIu 2c
s1 3HAHU U T
OBIIEE
KOJIMYECTBO
68 6 0
YACOBIIO
[MPOT'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
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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
Pacrnio3HaBaTh M3y4eHHbIE TE€OMETPUYECKHE (PUTYPHI, OTIPENENATh UX
B3aMMHOE pacloJIOKEHUe, M300pa)xaTh reoMeTpudeckue (Urypsl,
6.1 BBINOJIHATh YEPTEXKH MO YCIOBUIO 3amadu. V3MepsTh JNHHEHHBbIE H
YIJIOBbIE BEIMUMHBL. PemaTth 3a1aun Ha BBIYMCICHHUE JUIMH OTPE3KOB
¥ BEJIMYMH YTJIOB
Jenath rpyOyr0 OLIEHKY JMHEWHBIX U YTIOBBIX BEIMYHH IPEIMETOB B
6.2 pearbHOM JKU3HHM, pPa3MepoB MPHUPOJIHBIX 00BEKTOB. Paznuuath
pasMepsl ITUX 00BEKTOB IO MOPSIKY BETTHYIMHBI
6.3 Ctpouth 4epTekH K FTeOMETPUUECKHUM 3a/1adam
[Tons30BaTbCst pU3HAKaMHU paBeHCTBA TPEYTrOJILHUKOB,
6.4 UCMONb30BaTh  MpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX
TPEYTOJILHUKOB MPH PEIICHUH 3324
65 [TpoBOIUTH  JIOTMUECKHE  pACCY’)KAEHHS C  HCIOJIb30BaHUEM
' T€OMETPUIECKUX TEOPEM
[Tonp30BaTbCs NpU3HAKaMHU paBeHCTBA PSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOUCTBOM MEIHAHbI, MPOBEIEHHON K TMIIOTEHY3e
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHIH T€OMETPHUYECKUX 33124
OnpenensaTh MapauIebHOCT MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPHIE
6.7 o0pa3yeT ¢ HUMH cekyas. OnpeaensiTh NapauiebHOCTh MPSIMBIX C
' MTOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJTHOU MPSIMOM JI0 TOUEK
JIpYrou npsamMou
6.8 Pemate 3a1aun Ha KieT4aToil Oymare
[TpoBOIUTH BBIYMCICHUS W HAXOIUTh YHUCIOBbIE M OyKBEHHBIE
6.9 3HA4YEeHUsl YIJOB B TEOMETPUUYECKHX 3aJadax C HCIOJIb30BaHUEM
CYMMBI yTJIOB TPEYTOJIbHUKOB M MHOTOYTOJILHUKOB, CBOMCTB YIJIOB,




6.10

6.11

6.12

6.13

00pa30oBaHHBIX MpPU TMEPECEUCHUU JBYX MapauieIbHBIX MPSIMBIX

CeKyllel. Pemare npakTuyecKkue 3a1a4i Ha HaX0KJICHUE YIII0B

BrnageTts TmOHSATHEM TE€OMETPUYECKOTO MeECTa TOYeK. YMETh
OTpeeNiaTh OMCCEKTpUCY yrila M CEepeAUHHBIA NEePIEeHIUKYISAp K

OTPE3KY KaK FreOMETPUUECKUE MECTa TOUEK

@opMyIMpoOBaTh ONPEIEICHUSI OKPYXKHOCTM M Kpyra, XopAsl H
JMaMeTpa OKPYKHOCTH, IIOJb30BAaThCA MX CBOHCTBAMU. YMeETh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELICHUN 3a1a4

BianeTe NOHATHEM ONKMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ ueHTp. llonp3oBaThecs (akTamMu O TOM, UTO
OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCSI B OJTHOM TOYKE, U
0 TOM, YTO CEPEAMHHBIEC EPIIEHANKYIISPHI K CTOPOHAM TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUYKE

Brnagete mnoHsTHEM KacaTeNbHOM K OKPYKHOCTH, IOJIb30BaThCS
TEOPEMOM O MEPIEHIUKYIIPHOCTH KacaTelbHOM U  paauyca,

HpOBCI[éHHOFO K TOYKC KaCaHUA

6.14

6.15

8 KUIACC

ITons3oBaThCA HpOCTCfII.HHMPI TCOMCTPUICCKUMU HCPABCHCTBAMU,
IIOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI
HpOBOI[I/ITI) OCHOBHBLIC TCOMETPHUUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U IMHEHKH

Kon
IPoBepPsAEMOro
pe3yJjbTara

6

6.1

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

I'eomerpus

Pacno3naBath OCHOBHEIE BH/bI '—ICTBIpéxyFOJ'IBHI/IKOB, UX 3JIEMCEHTHI,

MMOJIb30BAaThCS MX CBOMCTBaAMU IpH pCIICHUU I'COMCTPUICCKUX 3a1a1

6.2

HpI/IMeHHTL CBOMCTBA TOYKH nepeceucHuss MCuaH TPCYroJIbHHUKa

(TeHTpa Macc) B pelICHUH 3aa9

6.3

Biagere noHsATHEM CpEAHEM JIMHUM TPEYroJIbHUKA W TpaleLuu,

INPUMEHSTh HUX CBOMCTBA MPH PEUIEHHMM TE€OMETPHUYECKHX 3ajad.




6.4

[Tonp3oBaThcs Teopemoit Paneca U TEOPEMOUM O MPOMOPIHUOHAIBHBIX

OTpPE3Kax, MIPUMCHATH UX IJIA pCHICHUS NPAKTUYICCKUX 3aa4

[IpuMeHSATh TNpPHU3HAKK TOAOOHUS TPEYrOJbHUKOB B  PEIICHUH

rCOMETPHUYCCKHUX 3ada4

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHuss reoMeTpUYECKUX U
npakTuueckux 3anad. CTpouTh MAaTeMaTHYECKyl) MOJElb B
MPAKTUYECKHX 3a7a4aX, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOIAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

Bnaners moHAsTHSIMH CHHYCa, KOCMHYCa W TaHICHCa OCTpPOro yrjia
npsAMOYTOJIbHOTO TPCYIrOJIbHUKA. ITonp30BaThCs 3TUMM TOHATUSIMHU

AJI pCHICHUA IMMPAKTUYCCKUX 3aayd

BoruucisaTe (pa3iuuHbIME CIOCOOAaMHU) TUIOMIAAL TPEYrOJIbHUKA W
IUIOHIAId MHOTOYTOJBHBIX GUryp (MONB3YsACh, Tlieé HEOOXO0IHUMO,
KanbKyIATOpoM). [IpuMeHATh mony4eHHbIE YMEHHS B MPAKTUYECKHUX

3agadax

Brnanerp MOHATMAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
HCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJlaX, yriax MEXIy XOpIaMHu
(CeKymmMH) U yriie MEXIy KacaTeJIbHOW M XOpJ0M MpHU pEerIeHUH

reOMCTPUYCCKUX 3a1a1

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

Bnagers mOHATHEM OMNHMCAHHOTO ‘IeTBIpéXYFOHBHI/IKa, MMPpUMCHATDH

CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 33]1a4

[IpuMeHATh MOJy4YEHHBIE 3HAHWS HA IPAKTHKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIHN I 3a7a4 peajbHON KU3HU U IPOBOIUTH
COOTBETCTBYIOILIME BBIUMCICHUS C TPUMEHEHHEM MOA00Uus U

TPUTOHOMCTPHUU (HOHLSYHCL, rac HCO6XOI[I/IMO, KaJ'ILKYJI}ITopOM)

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOAUTD C UX

NMOMOIIBIO PA3JIMYHBIC JJICMCHTHI IMPAMOYI'OJIBHOI'O TPCYrOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHne TPAMOYTOJBHBIX TPEYrolbHUKOBY»). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M yINIBI A  HeTaOJIM4YHBIX

3Ha4YCHUHU

[Tonb30BaTbCs bopmynamu [IpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JJII HAXOXKIECHUS COOTHOILICHHMA

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUJISI HAXOXKJEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOIbHUKOBY),

MNPUMCHATH UX IIPU PCIICHUU TCOMCTPHUICCKUX 3ada4

Bnaners moHsTHsSIMU TpeoOpazoBaHUs MOA00MS, COOTBETCTBEHHBIX
9JIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThes CBOMCTBaMU TOI00MS
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
nono6HbIX ¢uryp. [IpumMeHsTs CBONCTBA MOI00US B MPAKTUYECKUX
3aJayax. YMeTb MPUBOAUTH MPUMEPHl MOJOOHBIX (UTYp B

OKpYXaroIieM MUpe

ITons3oBaThCA TEOpEMaMHn O TMPOU3BCACHUN OTPE3KOB XOpHA, O

MMPOU3BCACHUUN OTPC3KOB CCKYLIUX, O KBAApaTe KacaTellbHOM

ITonp30BaTbCcst BEKTOpamMu, IIOHUMAaTbh WX TEOMETPUUYECKUN U
bu3nYeCKUil CMBICT, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB

JJI1 HAaXOKACHWA OJIMH U YTJIOB

6.7

ITonw30BaThCSA METOJIOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B

PEIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4

6.8

Biagers MOHATHAMU IPABUIBHOIO MHOTOYIOJIBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTW OKPYKHOCTH W PaJUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOMIAAb Kpyra W ero uacrte. IIpumensrts

MOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aJadax

6.9

Haxomute ocu WM LEHTpPHl CUMMETpUHM (Uryp, HpPUMEHSTH

JBHXXCHHUA ITIIOCKOCTH B HpOCTefIHlI/IX cirydadax

6.10

[IpuMeHATh TMOJyYEeHHBIE 3HAHUS HAa TPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJICTH IS 3a7a9 PEaTbHOM KU3HU U TIPOBOIUTH

COOTBCTCTBYIOIIMC BBIYUCICHUA C TNPHUMCHCHUCM HOI[O6I/I$I n




TPUTOHOMETPUUYECKUX (QYHKIUH (HOJB3yACh, TI/A€ HEOOXOIUMO,

KaJIbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUSA
6 I'eomerpus
HauanpHble noHsaTus reomeTpun. Touka, npsiMasi, OTPE30K, JIyd. YToJ1. Buasl
6.1 yrioB. BepTukanbHble M CMeXHbIE yribl. buccexkrpuca yrna. Jlomanas,
MHOTOyrojibHUK. [lapamienbHOCTh U NEPIEHAUKYIAPHOCTh IPSIMBIX
6.2 Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OCEBOMl CHMMETpUHU.
' [Ipumepbl cuMMETpHUH B OKPYKaIOLIEM MUpE
6.3 OcHOBHbBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJIS U JIMHEHKU. TpeyrosbHUK.
' Bricota, Mmenunana, 6uccekTpuca, UX CBOMCTBA
6.4 PaBHOOenpeHHBIII M  PaBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO
' TpeyrojbHUKa
65 CBolicTBa U TpHU3HAKU PaBHOOEIPEHHOIrO TpeyroibHUKa. [Ipu3Haku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CpoiicTBa M TNpU3HAKK MNapajuleNpHBIX mpsiMbix. Cymma  yrios
' TpEeyrojbHUKa. BHENIHNE yIiIbl TPEYTrOIbHUKA
[TpstmoyronbHbIN  TpeyronbHUK. (CBONCTBO MEIMaHbl NPSIMOYTOJIBHOTO
6.7 TpeyrojibHUKa, TMpoBeNEHHOM K rTuUnoTeHyse. IlpusHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpaBEHCTBO TPEYroOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OombieM yrie U Oonbliell CcTOpoHE
TpeyrojiabHuKa. [leprneHauKynasp u HaKJIOHHAS
6.9 I'eomeTpuyeckoe MecTO TO4YEK. buccekTpuca yrila W CepeIWHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JuUaMeTp, HX CBoiicTBa. BzanmHoe
6.10 pacroio)xeHne OKPY>KHOCTH W mpsmoil. KacarenpHas M cekymas K
OKPYXHOCTH
6.11 OKpyXHOCTb, BIIMCAaHHAs B yroJj. BrmucaHHas W onucaHHash OKPYKHOCTHU
' TpEeYrojabHUKa




8 KVIACC

Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA

6 I'eomerpust

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpaneuus, paBHOOOKas Tpameunus, €€ CBOicTBAa U  INPHU3HAKHU.
' [IpssMoyronbHas Tpanenus

6.4 Meron ynBoenusa meauansl. LlenTpanbHas cummetpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUU TpEYroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa

. [Tonobue TpeyroabHUKOB, koddduuuent mnomodus. Ilpusnaku mnomoOus
' TpeyroJibHUKOB. [IprMeHeHre mo100us pH peleHNH MPAKTUIECKUX 3a/1a4

67 @opmynel UIS TIIOMIATU TPEYrOJNIbHUKA, MNapairiesiorpaMma, pomba |
' Tpamnenuu

6.8 CpoiicTBa muiomaneil reomerpuueckux ¢uryp. OTHOLIEHHE IUIOMAeH
' oJI0OHBIX pUTyp

6.9 Beruucnenue miomazei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHUN
' MPAKTUYECKHX 3a/1a4

Cunyc, KOCHHYC, TaHT€HC OCTPOIO YIJia MPSMOYTOJBHOTO TPEyrojJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXAECTBO. | pPHUTOHOMETPHUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.12 Brincannble M LeHTpaJIbHBIE YIJIBI, YTOJI MEXIY KacaTelbHOW W XOPJOH.
' VYTIBI MEXKIY XOpJaMH U CEKYIIIUMHU

6.13 BrivcaHHbIE 1 ONMCAHHBIE YETHIPEXYTOJIBHUKHI

614 B3auMHoe pacronokeHne IBYX OKpyxHOcTel. Kacanue oxpykHOCTEH.
' OOu1re KacaTenbHbIE K IBYM OKPYKHOCTSAM

9 KVIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanresc yrioB oT 0 70 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MPAKTUYECKUX 3a7ad C HCIOJb30BAaHHEM TEOPEMbl KOCHHYCOB M TEOpPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeIeHUU OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYIIHNX, TeOpEMa O KBaJIpaTe KacaTeabHON
Bexktop, nmnmHa  (MOAYNb) — BEKTOpa,  COHAMpPABIIEHHBIE  BEKTOPBHI,
6.5 MIPOTHBOIIOJIOKHO HANpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONlEepaIliy Ha/l BeKTopamMu. PaznokeHue BeKTopa 1o J8ym
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CKalsipHOE TIPOU3BEIEHUE BEKTOPOB, IPUMEHEHHUE /TS
' HaXO0XKJCHUS JUIMH U YTJIOB
JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTU. Y pPaBHEHUS MPSIMON U OKPYXHOCTH B
6.7 KOOp/IMHATAaX, NepeceueHre OKPYKHOCTEH 1 MPSAMBIX. MEeTO KOOPAWHAT U €r0
IpUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa oKpyXHOCTU. I'pagycHas u pajuaHHas Mepa yria, BIYUCICHHUE IJIUH
' T OKPY’KHOCTEN
6.10 [Inomane kpyra, cekTopa, cermeHTa
611 JIBIDKEHHsI TJIOCKOCTH M BHYTPEHHHE CHMMETpUU (GUryp (dIeMeHTapHbIe

npencrasienus). [lapamnensusiil nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

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

YMeHHe onepupoBaTh IOHATUSMU: MHOMKECTBO, IIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH ITOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU pPEIICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJCTaBlIeHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a1a4 U3 APYIux y‘le6HHX mpeaAMCTOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHNUC, aAKCUOMaA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUSA, MNPUBOAWUTL HNPUMCEPBI WU KOHTPIPUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

VYMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YHCIIO, MPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHATIbHOE YHCIIO, apU(PMeTHYeCKUH KBaJpaTHbIH KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
yHOpSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIUMCIICHU N

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LIEIBIM ITOKa3aTeleM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENeHHU
OoJlbIlle €MHMIIBI, YMEHHE BBIOJHATH Pacu€Thl 1O (opmysam,
npeoOpa3oBaHusl LEJBIX, JAPOOHO-PAIMOHANBHBIX BBIPAKCHUNA U
BBIP@)KEHUI C KOPHSAMH, pPa3JI0KEHUE MHOTOUWIEHA HA MHOXKHUTENH, B
TOM 4YHCI€ C HCIOJB30BaHHEM (OPMYN pPAa3HOCTH KBAJApPaToB M

KBaJIpaTa CyMMbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW INEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHBIC U KBAaIPATHBIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PEUICHUH 3a7a4 U3 JPYTUX PEIMETOB
U MPaKTUYECKUX 3aJad; YMEHHUE MHCIIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi MU300pakeHUs! pereHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  IPOMEKYTKU
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  ONEpUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi NPONOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
CTpoUTh Trpapuku  (QYHKIMM, HCIONB30BaTh TIpaduKku Ui
OIpeieIeHUs] CBOMCTB IPOLIECCOB U 3aBHCUMOCTEH, A peLIeHUs
3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas U TeOMETpUYEeCcKass IPOrpeccUud; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCJIEN0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U
o0I1ero wieHa Npyu pelIeHuH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘-Ie6HLIX MpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMeHne pemarh 3aa4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTd, NBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK ¥ YCJIYT, HAJIOTH, 3a7[a41 U3 00JIaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOJyUY€HHOE PEIICHUE U OLIEHUBATh MPABIOMOJ00HOCTh

MOJIy4YEHHBIX Pe3y/IbTaTOB

YMeHne onepupoBath MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
ayd, JIOMaHas, yrou, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYrOJbHUK, MeIuaHa, OUCCEeKTpHUca U BBICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHHUK,  Mapajuiejiorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJI€ U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKHUX BEJIMYMH C IPUMEHEHUEM M3Y4YEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIPHOCTh MPSIMBIX,
YroJ MEXIy MPsIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOHOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEIIPHO TOYKH U TPSIMOW; YMEHHE paclo3HAaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJIa, CHHYC U KOCHHYC yIja TPeyroJbHHKA), IJIOIA/b;
YMEHHUE OLICHUBAThH pPa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMYNIbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAJN Kpyra, o0bema
MPSIMOYTOJIBHOTO Mapajieenunea; yMeHUe NMPUMEHSITh MPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMmenue wu3o0paxarb IUIOCKME GUIypl M HUX KOMOHMHAIWH,
MIPOCTPAHCTBEHHbIE (UTYPHI OT PYKHU, C MOMOULIBIO UYEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

YMeHue ONepupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOoOpJuHAaT, KOOpJAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaTh BEKTOPbBI W KOOPAWHATBI JJId
MNPpCACTAaBJICHUA JAHHBIX W PCHICHHUA 3aJia4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

YMeHHe onepupoBaTh TOHSATHSMHU: CTOJIOMKOBBIE M KPYrOBbIE

qUarpaMMbl, TaOJMMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,




15

16

HauOoJIbIlIee U HAaMMEHBIIIEE 3HAYCHMSI, pa3Max YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
UHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0JIMIaX W Ha Judarpammax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBIICHU; YMEHUE pACIMO3HAaBaTh WM3MCHUYMBBIC BEIMYMHBI B

OKPYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy9aifHOTO OIBITA, CIYYaiiHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOJIUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMBITax C
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
IIpaBWJla YMHOXKEHUS; YMEHUE OLIEHUBAaTh BEPOSITHOCTH pPEalIbHBIX
COOBITHI U SBIIEHUI, MOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B JKU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOISIMIMNA HW3YYEHHBIH METOJ Ul pEelIeHUs
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna v BBIYUCIICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEUYHbIE
' MePUOIMYECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue Omepaludd ¢  paldOHAIbHBIMU
' YUCITaMH

14 JeiictButensubie yncia. ApudMeTHUYEeCcKHe OMNepalnuu C IeHCTBUTENbHBIMU
' qrCcIaMu

Le [TpuOmmkE€HHBIE BBHIYMCICHUS, MpaBWUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMMU )

29 Crenenb ¢ nenbiM nokazareneM. CTeneHb C pallMOHAIbHBIM IOKAa3aTeJIeM.
' CgoiicTBa cTeneHn

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  ctemeHu.  JleWictBus ¢
' apupMeTHUIECKIMH KOPHIMHU HATypaIbHOU CTETICHU
3 YpaBHEHUS 1 HEpABEHCTBA

31 Lenple u npoOHO-panvioHanbHBIE ypaBHEeHUA. CHUCTEMBI U COBOKYITHOCTH
' ypaBHEHUI

39 Lensle U apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenue TeKCTOBBIX 3a1a4

4 YucnoBble OCIEI0BATENbHOCTH

4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH




Apudmernueckass M reomerpuueckas mporpeccud. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKnusg, cnocodsl 3amanus  GyHkumu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMb! GyHKuud. HaunOosnbliee n HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojasH1uKu
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BETMYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposiTHOCTE M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'pader




PABOYASI IIPOTPAMMA
(ID 6841097)

yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKA)»

U1t oOyJaromuxcst 7-9 KiaccoB

MMOACHUTEJBHASA 3AIINCKA

B coBpemenHOM 1IM(POBOM MHpE BEPOATHOCTh M CTATUCTHKA MPHOOPETAIOT
BCE OOJBIIYIO 3HAYMMOCTD, KaK C TOUKH 3PCHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U
UX pPOJM B 00pa3oBaHMU, HEOOXOIMMOM KaXXJIOMy 4denoBeKy. BospacrtaeT umcio
npodeccuil, pu OBIaJIC€HUN KOTOPBIMU TpedyeTcst Xxopouias 0a30Basi HOJATOTOBKA B
001acTy BEpOSTHOCTH U CTATUCTUKH, TaKas MOJATOTOBKA BasKHA JIJISI IPOIOTIKCHHUS
oOpa3zoBaHus U JIJIs1 yCIEUTHON TPoQeCcCHOHaTbHON Kaphephl.

Kaxapiii 4enoBek MOCTOSTHHO IPUHUMAET PEIICHUSI HA OCHOBE UMEIOIUXCS Y
HEro JaHHBIX. A JIs 0O0CHOBAHHOI'O NMPUHSATHS PEIICHUs B YCIOBUSAX HEJOCTATKA
WM M30bITKa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

MMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAMMOCTh c(opMUpOBaTh ¥y
oOyyaromuxcs GyHKIIMOHATBLHYIO TPAaMOTHOCTh, BKJIIOUAOIIYIO B ce0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEH  yMEHHE  BOCIPUHUMATh W KPUTUYECKU
aHaJIM3UPOBaTh UH(POPMAIIUIO, IPEICTABICHHYIO B Pa3IMYHbIX (pOpMax, IOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOIECCOB W 3aBUCHUMOCTEH,
IIPOU3BOAUTH IIPOCTEUIINE BEPOATHOCTHBIE PACYETHI.

3HAaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM IPUHLIMIIAMHU cOOpa, aHalIu3a u
IpEJCTaBICHUS JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oO0ydalImmxcsd K OOUIECTBEHHbIM UHTepecaMm. H3ydeHne OCHOB
KOMOWHATOPUKHN Pa3BHUBAET HABBIKM OpPraHHU3alMy mepedopa M moacuéra gucia
BapHaHTOB, B TOM YHCJIE B MPUKJIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co3maét MaTreMaTuuecKuii GyHIaMeHT Jisi GOPMUPOBAHUS KOMITETCHIIUH B
o0nacti MHPOPMATHKU U HUPPOBBIX TexHoJorui. [Ipu m3ydeHun CTaTUCTUKU U
BEPOSITHOCTH 00O0TaIlaloTCsl MPEACTaBIeHUsT OOYyYaroUuIMXcsi O COBPEMEHHOMU
KapTUHE MHpa M METOJaX €ro HccienoBaHus, (GopMUpyeTCs MOHUMAHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIIMAIbHO 3HAYMMON MH(GOPMAIIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.



B cooTBeTcTBHMM C TaHHBIMHU LIETISIMU B CTPYKTYpPE MPOTrpaMMBbl y4eOHOT0 Kypca
«BeposTHOCTP M CTAaTUCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHHs BBIICICHBI
CIIeIyIOLME COAepKaTelbHO-MeToAnYeckue auHuu: «lIpencraBieHne NaHHBIX U
omucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEeMEHTbl KOMOMHATOPUKW,
«BBenenue B Teopuio rpadoBy.

Copepxxanue nmuHun «lIpencraBneHue TaHHBIX U ONMUACATEIbHAS CTATHCTHKA
CITy>KAT OCHOBOM 711 ()OPMUPOBAHNS HABBIKOB PaOOTHI ¢ HUHGOPMAIUEH: OT YTCHHS
U MHTEpHpeTanuu WH(popManuu, IpeICTaBIeHHON B TaOIMIlaX, HA AMarpaMmMmax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHaIW3a JaHHBIX C HMCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTEPUCTHUK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMU,
oOydJaroniyecss yd4aTcsi CUMTBIBATb W HMHTEPIPETUPOBATH [AHHBIE, BBIIBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEUIINE THUIOTE3bl, Pa3MbILUIATh HaJ
(akTopaMy, BBI3BIBAIOIIMMHU W3MEHUMBOCTb, M OLEHUBAaTh MX BIUSHUE Ha
paccMaTpuBaeMble BETMYHUHBI U IIPOLIECCHI.

MHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, MCCICIOBAHHE
3aKOHOMEPHOCTE M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM A
U3YYEHUS TEOPUH BEPOSTHOCTEW. boibllloe 3HAY€HHE HMMEIOT NPAKTUYECKUE
3aJlaHUsl, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOJUTCSA KaK Mepa MpaBIONoao0us CIIydailHOTrO
coObitus. Ilpm wu3yyeHuu y4yeOHOro Kypca oOydaroluecs 3HAKOMSTCA C
MPOCTEUIIMMU METOJAMU BBIYUCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOAAMH, BEPOSTHOCTHBIMHM 3aKOHAMH,
NO3BOJIAIOIIMMHU CTaBUTh M pellaTh Oosiee CIOXHbIE 3a7ayd. B yueOHBIN Kypc
BXOJSAT HAYaJIbHbIE MPEACTABICHUS O CIy4YallHbIX BEIMYMHAX W HMX YHUCIOBBIX
XapaKTEePUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYAIOUIUXCS C
MHO>KECTBAMU M OCHOBHBIMHU OIE€palMsIMU HAJl MHOKECTBAMH, PaCCMATPUBAOTCS
IpUMEPBI MPUMEHEHUsS JUIS PELICHHs 3a]ad, a TAKKE HCIOJIb30BAaHUS B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BepoATHOCTh M CTaTHCTHKA», B
KOTOPBIN BXOAAT pazzaeinsl: «[IpeacraBienne NaHHbIX U ONUCATENbHAS CTATUCTUKAY,
«BeposTHOCTEY, «D1eMeHTbl KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadosy.

Ha uzyuenue yue6HOro kypca «BeposTHOCTh U cTaTucThuka» oTBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heento), B 8 kiacce — 34 vaca (1 yac B Hezieno),
B 9 kiacce — 34 yaca (1 gyac B Heeio).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHe rpaukoB peabHbIX MpolreccoB. M3pneuenue undopmaum u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HanOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4YallHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MoHETa M HTpaIbHASI KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepumuHbl. Yucno pédep M cymmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenne TaHHBIX B BUE TaOIHII, TUarpaMM, rpapuKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud Haj
MHOECTBaMU: 00beIMHEHUE, epeceueHue, qonoHeHue. CBOWCTBA onepaiuii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue rpaduyeckoro MpeiCTaBICHUs MHOMXKECTB Jis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHMs JaHHBIX. JlUcriepcusi U CTaHJAPTHOE OTKIOHEHHE
YHUCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHoct  coObITu.  OmBITEI € PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBBEB: €ANHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U uucioM pédep. [IpaBuiao yMHOXKEHHUS.
Pemenue 3a1a4 ¢ nomouisio rpagos.

ITpotuBononoxkHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHue coObiTuii. HecoBmecTHple  coObiTus. ®Dopmyna  ciokeHus
BEPOSAITHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnmbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. Pemienune 3amad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBI0 JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE Ta0dWi, JAuarpamMM, TIpaduKoB,
MHTEpIIpeTalns JaHHbIX. YTeHHe U MOCTpOeHUE Ta0Hll, AUarpaMm, rpaduKoB 1Mo
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coueTaHUl. TpeyrobHUK
[Tackains. Pemenue 3aau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Hcnerranue. Yenex u Heyaada. Cepust MCIIBITaHAN 10 IepBOro ycrnexa. Cepus
ucnelTanuii bepaysm. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyu.

CnydailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxujgaHue u aucnepcus. IIpumepbl MaTeMaTH4YECKOTO OXUAAHUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JUCIIEPCUSl  CIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHUN
bepnyum».

[Tonarue o 3akoHe OOJIBIIKMX uyucell. M3MepeHre BepOsSTHOCTEH C TOMOIIIBIO
yacToT. Ponb 1 3HaueHHe 3aK0Ha OOJIBIIMX YMCEN B IPUPOJIE U OOILECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOTI O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapAKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOCHUEM MHANBHUAYAIBHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PEUICHWH, pacCyXIECHUH, YMEHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MAaTEMaTHUYECKONM HayKu Kak cdepbl 4YeToBeUeCKOn
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHHE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryispHas ¢duznueckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1IaCTH COXPAHHOCTH OKPYXKAIOIICH Cpeibl, IUITAHUPOBAHUS MTOCTYIIKOB U OIEHKHU
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUAX HEOINPEICIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIEC
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHTYalMIO, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHUs]  TMOHSATUM, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIaCCU(UKALMU, OCHOBAaHUS IJs1 OOOOILEHHS M CPaBHEHUSA, KPUTEPUU
IPOBOJAUMOTIO aHAIIN3a;

e BOCIPHHUMATh, (QOPMYIHpPOBaTH M  NPeoOpPa3OBBIBATH  CYXKACHHUS:
yTBEPAUTENbHbIE M OTpULATENbHbIC, €IWHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIHLHO HECIOXHBIC JOKa3aTeIhCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlICHUs, BBIOUpATh HauOolee MNOAXOMSIIMMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

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

OPOBOAUTH IO CaMOCTOSATENbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEJIMOJIOKEHNUS O €TO PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE YHHBeEpPCAJIbHbIC Y4eOHbIe N1elCTBHA:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKACHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUSI MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHBIN Pe3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXKWUBaTh Pa3U4Me W CXOJCTBO IO3UIIHHA, B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
NPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

MMOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U pe3ydbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJAJa B OOIIMHA MPOAYKT MO KPHUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO pelieHuss ¢ y4€TOM HMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PEIICHUH 3a1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHXKEHUS WM HEJOCTHKEHUS 1IEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MpPEeIMETHBIC PE3YJIbTATHI:

Uutateh wuH(OpMaIMIO, TPEICTABICHHYI0O B TaOIuIax, Ha JuUarpammax,
NPEACTABIATh JAHHBIE B BUAE TaOJHI, CTPOUTh AUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnuceiBaTh W UHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIaHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonb3oBaTh i1 OMMCAHUS JAHHBIX CTATHCTHYECKHE XapaKTePUCTUKHU:
cpenHee apu(pMETUYecKOoe, MeJMaHa, HauOOoJblee M HAaUMEHbIIEE 3HAYCHUS,
pa3mMax.

NMeTh mpeacTaBieHUE O CIy4allHOM HM3MEHUYMBOCTHM Ha MpUMEpax IIEH,
bu3MYecKuX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYHNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINUE
IPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
Tabnuil, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUIEC TaOIUII, AUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C IMOMOILIBIO CTATUCTUYECKUX IOKAa3aTeNel: CpeaHuX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThI YUCIOBBIX 3HAYCHUI U YACTOTHI COOBITHIA, B TOM YHUCJIE T10
pe3yabTaTaM U3MEPCHHUN 1 HAOIIOACHHU.

HaxonuTh BEpOATHOCTH CIydalHBbIX COOBITUW B ONBITaX, 3Hask BEPOATHOCTHU
AIIEMEHTApHBIX COOBITUIA, B TOM YHCIE€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBath rpaduueckre MOAENTU: IEPEBO CIY4YaHOIO SKCIEPUMEHTA,
JTuarpaMMbl Diisiepa, YucaoBas npsimasi.

OnepupoBaTh TMOHSATUSMH: MHOXECTBO, IOJMHOXECTBO,  BBIMOJHATH
omepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaThk rpadudeckoe mpeacTaBICHUEe MHOKECTB U CBSI3€H MEKy HUIMHU
JUTSL OTIMCAHMS TIPOLIECCOB U SIBJIEHUH, B TOM YHMCJIE IPU PELLICHUH 3aa4 U3 APYTruxX
y4€OHBIX MPEAMETOB U KYpPCOB.

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

W3Bnekats u mpeoOpa3oBbIBaTh HHPOPMALIHIO, TPEACTABICHHYIO B Pa3IMUHbIX
MCTOYHUKAX B BUJE TaOJMI, [Uarpamm, rpadMkoB, MPEACTaBIATh JaHHbIE B BHUJIE
Ta0JIuIl, AUarpamMm, rpauKoB.



Pemarp 3amaum opraHu3oBaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHAE 3HAYECHMS U MEPBI pAaCCEHBAHUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IMOJIB3YACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YuCcie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPHSIX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

HNMers mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEIEIICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBLIMX YKCEN B
pUPOE U OOIIECTRBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaumenoBann KouunvecTBo 4yacoB DJIeKTPOHHbIE
" e pa3IesioB H (uudposbIe)
n/ Bcer Kourpoubnbl  IIpakTnuyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThl e padoThI
NMpOrpamMmbl pecypcsl
Mpencrasien bu6nuoreka [IOK
1 P 7 2 https://m.edso0.ru/7f415f
€ JJAaHHBIX dc
OrnmcarenpHast bubnnorexa LIOK
2 8 1 https://m.edsoo.ru/7f415f
CTaTUCTHKA
dc
Corvaaiiias bubnuorexa [JOK
3 i 6 1 https://m.edsoo.ru/7f415f
HU3MEHYMBOCTh
dc
Bsencuue B bu6nuoreka [IOK
4 TEOPHIO 4 https://m.edsoo.ru/7f415f
rpa¢os dc
BepostHoCTh M
qacToTa bubmuorexa [JOK
5 . 4 1 https://m.edsoo.ru/7f415f
CIIy9aifHOTO dc
COOBITHS =
O06001enHue, bu6nuoreka [IOK
6 CUCTEMAaTH3aIH 5 2 https://m.edsoo.ru/7f415f
g 3HAHWH dc
OBIIEE
KOJIMYECTBO
34 2 5
YACOBIIO

[TPOI'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
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

[TPOTPAMME

N HaumenoBann Koum4yecTBo 4yacoB JJIeKTPOHHBbIE
" e pa3iesioB H (uudpoBbIe)
n/ Bcer Kourpoubnbl  IIpakTnuyecku
TeM oOpa3oBaTejibHbIE
n 0 e padoThl e padoThlI
NMPOrpaMmblI pecypchl
bu6mmoreka [JOK
IToBTOpenue
1 4 https://m.edsoo.ru/7f417f
Kypca 7 kiiacca
b2
OnucarenbHast
bubmuoreka [JOK
CTaTUCTHUKA.
2 4 https://m.edsoo.ru/7f417f
PacceuBanue b2
JaHHBIX T
bubmuoreka [JOK
3 MHuoxecTBa 4 https://m.edsoo.ru/7f417f
b2
BepositHoCTh bubnuoreka [IOK
4 CIIy9aifHOTO 6 1 https://m.edsoo.ru/7f417f
COOBITHS b2
Baepnenue B bu6mmoreka [JOK
5 TEOPHIO 4 https://m.edsoo.ru/7f417f
rpados b2
Corvaaiinsie bubnmuoreka [JOK
6 i 8 https://m.edsoo.ru/7f417f
COOBITHS
b2
O000menue, bubmuoreka [JOK
7 cHUcTeMaTH3aIu 4 2 https://m.edsoo.ru/7f417f
A 3HAHWH b2
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 1


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
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 KIIACC

I[TPOTPAMME

N HaumenoBanu KoJsmvecTBo 4acoB JIeKTPOHHBbIE
" e pa3iesioB H (uudpoBbie)
n/ Bcer Konrpoabsnsl  IIpakTuyeckn
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThl
NMpOrpamMmbl pecypchl
ToBTODEHME bu6mmoreka [JOK
1 P 4 https://m.edsoo.ru/7f41a3
Kypca 8 kiacca 02
DJIEeMEHTBI bub6mmoreka [IOK
2 KOMOMHATOPHK 4 1 https://m.edsoo.ru/7f41a3
u 02
I'eomeTpuuecka bubmmorexa [TOK
3 P 4 https://m.edsoo.ru/7f41a3
sl BEPOSITHOCTh 02
) P bu6mmoreka [IOK
4 6 1 https://m.edsoo.ru/7f41a3
bepnynu 02
Corvaaiinas bubmuoreka [JOK
5 T 6 https://m.edsoo.ru/7f41a3
BeJIMYMHA
02
bu6mmoreka [JOK
O0006111EHHE,
6 HHet 10 1 https://m.edsoo.ru/7f41a3
KOHTPOJIb 02
OBIIEE
KOJIMYECTBO
34 1 2
YACOBIIO


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
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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM MIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTh U cTaTUCTHKA
Yurate wuHbOpMaLMIO, TMPEACTAaBICHHYI0O B  Ta0nuiax, Ha
£ 1 quarpaMmax, TPEICTaBISITh JaHHbIE B BHUIC TaOJHIl, CTPOWTH
JuarpamMmbl (CTOIOMKOBBIE (CTOJI0UYAThIE) M KPYTOBbIE) IO MacCHBaM
3HAYEHU
£ 5 OnuceiBaTh ¥ WHTEPIPETHPOBATH PEATBHBIC YHCIOBBIC JaHHBIC,
MpeJICTaBICHHbIE B TA0IHIIAX, HA qUarpammax, rpapukax
Hcnonp3oBaTh AN ONUCAHUS  JAHHBIX  CTATUCTHYECKHE
5.3 XapaKTepUCTHKU: cpeaHee apudmMeTnyeckoe, Meauana, Haubobliee
¥ HalMEHbIlIee 3HAYCHHUSI, pa3Max
HmeTs mpencTaBieHHe O CIy4YailHOW HM3MEHUMBOCTH Ha MpUMEpax
5.4 1eH, (PU3NYECKUX BEJIIMYWH, aHTPOTIOMETPUUYECKHX JIaHHBIX, UMETh
MIPEJICTABICHHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MpoBepPsSIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTE M cTaTHCTHKA
W3Bnekaty U mpeoOpa3oBbIBaTh MHGOPMAIUIO, PEICTABICHHYIO B
5.1 BUJIE TaONUII, TUarpamm, rpaduKoB, MPEACTABIATh JaHHBIC B BHUJIC
Ta0nuI, TUarpamMmm, rpadhuKoB




OnucelBaTh NaHHBIE C IOMOIIBI CTAaTUCTHYECKUX IIOKAa3aTEIICH:
5.2 CpPEIHUX 3HAYEHMH M Mep pacceuBaHMs (pa3max, AUCIEpCUs U
CTaHJAPTHOE OTKJIOHEHHE)
£ 3 HaxonuTh 4acTOThl YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITHI, B TOM
' YHCJIC 110 pe3yJibTaTaM U3MEPEHU U HaOJI0IeHUI
HaxonuTh BEpOSTHOCTH CIY4YalHBIX COOBITHH B OMNBITAaX, 3HAas
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCIIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
56 Hcnonp3oBatk  rpaduyeckue  MOJENM:  JIEPEBO  CIIy4ailHOIro
' HKCIIEPUMEHTA, AMarpaMMbl DIiepa, YUCIIOBas psmast
OnepupoBaTh MOHATUAMHU: MHOXKECTBO, IOJMHOKECTBO; BBIIIOJIHATH
£ 6 omepanuy HaJ MHOXECTBAMM: OOBEIUHEHHE, IEpecedeHue,
' JIOTIOJIHEHHE; TIEPEUYMCIATh DJIEMEHTbl MHOXECTB, IPUMEHATH
CBOICTBa MHOXECTB
Hcnonb3oBate rpaduyeckoe MpeAcTaBIEHUE MHOXKECTB U CBs3eH
5.7 MEX/1y HUMH JIJIsl OTIMCAHUS IPOLIECCOB U SBJICHUH, B TOM YMCIIE IPU
peLIeHUHN 3aJa4 U3 APYruX Y4eOHBIX MTPEIMETOB U KYPCOB
9 KNIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTrara
5 BepoaTHOCTb U cTaTUCTHKA
W3Bnekaty U mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTABIECHHYIO B
5.1 pa3IMYHBIX MCTOYHHMKAX B BUAE TaONuI], aAuWarpamM, rpadukos,
IPEJCTaBIATh JaHHbIE B BUJE TAOIHII, AUarpamm, rpadukoB
- Pemate 3aaun opraHu30BaHHBIM [1€PeOOPOM BAPHAHTOB, @ TAKXKE C
' UCITOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METO/I0B
Hcnonp30BaTh  ONUCATENIBHBIE XApAaKTEPUCTHKU JUISI MacCUBOB
5.3 YHUCJIOBBIX JAHHBIX, B TOM 4YHCIIE CPEIHUE 3HAYEHHUS WU MeEpbl
paccenBaHus
54 HaxonuTh 4acToThl 3HaYEHHWH M YACTOTHI COOBITHS, B TOM YHCIIE
' MOJIB3YACH PE3yIbTaTaMU MPOBEIEHHBIX U3MEPECHUI U HAOIIOICHUIA




5.5

5.6

5.7

HaxonuTh BEpOSTHOCTH CITydalfHBIX COOBITHI B M3YyYEHHBIX OIBITAX,
B TOM 4YHCJIE B OIBITAX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH, B CEpUSAX HCIBITAHUH 10 MEPBOrO yclexa, B Cepusix
ucnblTaHuil bepHym

HmeTp npeacTaBiieHuEe O CIy4yallHOW BEJIUYHMHE U O PacIpelelICHUU
BEPOSATHOCTEMN

HNmeTtn IpeaACTaBJICHUE O 3aKOHE OOJIBIINX YHCEI KaK O IIPOABJICHUN
3aKOHOMCPHOCTH B CHy‘l&ﬁHOﬁ HU3MCHYHUBOCTH M O POJHM 3aKOHa

OO0JIBILIKX YKCEN B IPUPOJIE U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIHII, AUArpaMm, rpadukoB. 3aroIHeHne
Ta0JIML, YTEHUE U MOCTPOEHUE TuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U
51 KpyroBbix). YUreHue rpadukoB pealbHbIX TNpoIeccoB. VI3BieueHue
uH(pOpMAIMK U3 JIUarpaMM W TaOJUI, WCIOJIh30BAaHUEC M HHTEPIPETAIUs
TAHHBIX
OnucatenbHas CTaTHCTUKA: cpelHee apudmeTnyeckoe, MeauaHa, pa3max,
5.2 HauOoJbIllce W HAWMEHBINCE 3HAYCHHS Ha0oOpa YHUCIIOBBIX JaHHBIX.
[Ipumepsl cnyyallHON U3MEHUNMBOCTU
CrnyyaliHplii SKCIIEpUMEHT (OMBIT) U ciy4yaiiHoe coObiTue. BeposiTHOCTE U
5.3 yacTtoTa. Ponb MajaoBEepOSITHBIX W MPAKTHUECKU JAOCTOBEPHBIX COOBITUN B
npupo/ie u B oO1iecTBe. MoHeTa U UrpaibHasi KOCTh B TEOPUH BEPOSTHOCTEHN
I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucio pédep u cymmapHas
54 cTeneHb BepiuH. [IpeacraBnenue o cBsa3Hoctu rpada. Lenu u nukiet. [Tytn
' B rpadax. OO0xox rpada (diiepoB 1myTh). llpencraBienue 00
opueHTUpoBaHHOM rpade. Pemenne 3amau ¢ momorisbio rpadoB
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUSA
5 BeposiTHOCTB U cTaTHUCTHKA
5.1 [IpencraBnenue qaHHBIX B BUAE TAONUII, AUArpaMM, TpaduKoB
5 MHOXECTBO, 53JIEMEHT MHOXECTBa, MOAMHOXeCcTBO. Ormnepauuu Haa
' MHO’KECTBaMU: 00bEIMHEHUE, [IepeceueHre, J0NOJTHEHNE
5 3 CaolicTBa onepanuii HaJ MHO>KE€CTBAMH: MePEMECTUTEIBHOE,
' COUYeTaTeNbHOE, PACIPEACIUTENIbHOE, BKIIFOUCHHS
5 4 Hcnonb3oBanue rpaduueckoro mpencTaBiICHUs MHOXKECTB IS OMUCAHUS
' pealibHBIX MPOLECCOB U SBJICHUI, IPH PEIICHUHN 3a/au.




55 N3mepenne paccemBaHus JaHHBIX. JlUcnepcus U CTaHAApPTHOE OTKJIOHEHHE
' YHCIOBBIX HA0OpoB. J{narpamma paccenBaHUs
DOneMeHTapHbIe COOBITHS chay4aitHoro ombita. CiydaiiHble COOBITHS.
56 BepostHoctu coObiTuif. ONbITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' coObiTusiMu. CryuaiiHblii  BbIOOp. CBsI3p MEXIy MAaJOBEPOSTHBIMU MU
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B MIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa [€peBbEB: EIUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCSYCH BEPIIMHBI, CBSI3b MEXKIy YHCIOM BEPIIUH W YUCIOM pEdep.
[TpaBuiio ymHoxeHus. Pemienue 3aqad ¢ moMoIbo rpagos
[IpotuBononoxueie coObiTust. Juarpamma OJiinepa. OObeauHEHHE U
5.8 nepecedeHre coObiTuil. HecoBmecTHble coObiTus. dopmyna CloXKEHHS
BEPOSATHOCTEM
5.9 YcnoBHas BepoaTHOCTb. [IpaBuino ymHoxxenus. HezaBucumbie coObITUS
[IpencraBnenue »skcnepuMeHTa B BUJe JepeBa. PemieHue 3amay Ha
5.10 HAaXO0JIEHNUE BEPOATHOCTEN C TOMOILBIO IEPEBA CIYYalHOIO HKCIIEPUMEHTA,
quarpamm Jiepa
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBneHue NaHHBIX B BUJIE TA0IHUIIL, AHArpamMm, rpaQikoB, HTHTEPIPETaIUs
5.1 JaHHBIX. YTeHHe M MOCTpOeHue TabsuI, TuarpaMM, rpaguKoB MO peasbHbIM
JTAaHHBIM
5.2 [TepecTanoBku u paxTopuan
5.3 CodeTaHus U YUCIIO COUCTAaHUI
5.4 Tpeyronbauk [ackans. Pemenue 3amau ¢ ucnosib30BaHUEM KOMOWHATOPUKH
£ 6 ['eomeTpuueckass BeposiTHOCTh. CiydalHbIl BBHIOOpP TOUKM U3 (QUIYpHl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH
5.6 Ucneitanue. Ycnex u Heynauya. Cepus UCIIBITAHUN A0 IEPBOIO ycrexa
£ 7 Cepus ucneiTannii bepuymnu. BeposTHOCTH COOBITHH B CEPUM UCIIBITAHHUI
' bepnymnu
5.8 CrnydaifHasi BeIMUMHA U pacipeieNieHue BEpOsITHOCTEHN




Marematuueckoe oxugaHue U gucnepcus. I[Ipumepbl MaTeMaTH4eCKOIro

> 0’KMJIaHMS KaK TEOPETUYECKOI0 CPEIHEr0 3HAYCHUS BEJIUYUHBI

510 MaremaTtnueckoe OXHUAAHUE W JIUCIEPCUs CIyYalHON BEIWYMHBI «YHCIIO
' YCIIEXOB B CEpUU UCIBITAaHUHN bepHyin»

E11 [TonsaTHe 0 3akoHe OONBIIMX yMcel. M3MepeHHe BepoOSATHOCTEH € IOMOLIbIO

qacToT. Posp 1 3HaueHue 3aKoHa OOJIBIINX YKCEN B IPUPOJIE U 00IIeCTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMSA K NMPeAMETHBIM pe3yJIbTATAM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

VYMeHue onepupoBaTh  MOHATHSAMHM: MHOXECTBO, IIOIMHOXKECTBO,
olepaluu HaJl MHOXECTBaMH; YMEHHE OINEepUpOBaTh MOHATUAMU: rpad,
CBSI3HBIN Tpad, AepeBo, LUK, IPUMEHATh UX IPU PEILICHUH 3ajay; YMEHHE
UCIOJIb30BaTh Ipaduyeckoe MpPeJCTaBICHUE MHOXXECTB Ul OINUCAHUSA
peaJIbHBIX IIPOLIECCOB U SBJICHUH, IPU PELLIEHUH 3a/1a4 U3 APYTUX YUEOHBIX
IIPEAMETOB

YMeHue OIICPUPOBATL IOHATHUAMHK: OIPCACICHHUC, AKCHOMa, TCOpPCMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOJUTL IIPHUMEPbI W KOHTPIPUMCEPLI, CTPOUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUI

YMeHue onepupoBarh MOHATHSAMM: HATYpPAJIbHOE YHUCIO, IIPOCTOE H
COCTaBHOE YUCIIO0, JEIMMOCTh HATYPAJIbHBIX YHCEI, IPU3HAKH JIECITUMOCTH,
IEJIOE YUCII0, MOAYJIb YKClia, OOBIKHOBEHHAs! JpoOb U ECITUYHAS IPOOb,
CTaHJAPTHBIN BUJ YUCIIA, PALIMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO,
apu@MeTHyecKuil KBaJpaTHbII KOPEHb; YMEHHUE BBINOJIHATH JAEHCTBUS C
YUCJIaMH, CPABHUBATh M YIHOPSA0YMBATH YUCIA, IPEACTABIATh YUCIA HA
KOOPJMHATHON NIPSIMOM, OKPYIJIATh YMCIIA; YMEHHUE JENaTh NMPUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

VYMeHue ornepupoBaTh MNOHSATHSIMHU: CTENEHb C IEJIbIM [1OKa3aTeleM,
apudMeTUYECKU KBaJIpaTHBIM KOpPEHb, MHOTOWIEH, anredpandeckas
Jpo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTETICHH OOJIbIe
€IMHUIIBI; YMEHHUE BBIIOIHATL PAacUEThl MO GopMysiaMm, Ipeodpa3oBaHUs
HEJBIX, TPOOHO-PAMOHATBHBIX BBIPAXKEHUW M BBIPAKEHUU C KOPHSIMH,
pa3oKeHNEe MHOTOUJIEHA HA MHOYKUTEIHU, B TOM YUCJIE C UCTIOIb30BAHUEM
dbopMyI pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh MOHATHSAMH: YHCIOBOE PABEHCTBO, YPAaBHEHHUE C
OJIHOM IIEPEMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pelniaTh JUHEHHble W KBaJpaTHbIE ypaBHEHUs, APOOHO-
palUOHAIbHBIE YPABHEHUs C OJHOM IIEPEMEHHOM, CHUCTEMBI JBYX
JMHEUHBIX YpPaBHECHWI, JIMHEWHBIE HEPABEHCTBA M HMX CHCTEMBI,
KBaJpaTHbIC U IPOOHO-paAIIOHAIbHBIE HEPABEHCTBA C O/IHOM EPEMEHHOIA,
B TOM 4YMCJIE IIPHU PELICHUHU 3aa4 U3 JPYIUX IIPEIMETOB U NMPAKTHYECKUX
3aJa4; YMEHHUE HMCIONb30BaTh KOOPAMHATHYIO MPAMYI0 U KOOPAMHATHYIO
IUIOCKOCTBh JIJIs1 U300pakeHUs pellieHUI ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBaTh NOHATHAMH: (DYHKIMS, rpaduK (YyHKIUH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pPACTaHHS,
yObIBaHMs, HauOoJbIllee M HAWMEHbIIEE 3HAYCHHsS (QYHKIHH; yMEHHUE
OIlEpUpOBaTh MOHATHAMH: TpsiMas HPONOPIHOHATIBHOCTh, JIMHEHHAs
GyHKIMsA, KBagpaTHyHas (QYHKOMA, oOpaTHas NPONOPUUOHAIBHOCTD,
napabosa, runep6oa; yMeHue CTpouTh rpaduku GyHKIHUN, UCTIOIB30BATh
rpaduKy A7 ONpEeAETCHUS CBOWCTB MPOLIECCOB M 3aBUCHUMOCTEH, LIS
peleHus 3a1a4 U3 JAPYruX y4eOHBIX NPEAMETOB M pEabHOU KHU3HH,
yYMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMH

YMmeHune OIIepUPOBATh HOHATHAMMU: II0CJIEI0BATENbHOCTb,
apudmeTnyeckas U reoMeTpuyecKas Iporpeccuu; yMEHHUE HCIO0JIb30BaTh
CBOWCTBA IOCIIEIOBATEIBLHOCTEH, (POPMYIIBI CyMMBI U OOIIETO WieHa MpH
pelIeHnH 3a7ad, B TOM YWCIE 33734 U3 APYruX y4eOHBIX MPEIMETOB H
pEATbHOM KU3HU

YMeHue pemaTh 33a4 pa3HbIX TUIOB (B TOM YHUCIIE€ HA IPOLEHTHI, JOIH
Y YaCTH, ABM)KEHUE, pabOTy, LIEHY TOBapOB U CTOUMOCTb ITOKYIIOK U YCIIYT,
HaJIOTH, 3aJauyd W3 O00JacTH YIpaBJIEHUSI JIMYHBIMU M CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJIATh BbIPAKEHUS, YPAaBHEHM I, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIEN0BATh IOJYYCHHOE DEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh NOJYYEHHBIX PE3yJIbTaTOB

10

11

YMeHue onepupoBaTh NOHATUAMU: (pUTYpa, TOUKA, OTPE3OK, MpsAMas, Iy,
JIOMaHasi, Yroj, MHOIOYTOJIbHUK, TpPEYrOJbHHUK, PaBHOOEIPEHHBIN W
PaBHOCTOPOHHUN  TPEYrOJbHUKH,  MPSMOYIOJbHBIM  TPEYrOJIbHUK,
MeaMaHa, OUCCeKTpHUca U BBICOTa TPEYrOJbHUKA, YETHIPEXYTOJbHUK,
napaujenorpaMM, — poM0, OpPSIMOYTOJbHHK,  KBajapaT, Tpamerus;
OKPYXXHOCTb, KpYI, KacaTejlbHas; 3HAKOMCTBO C NPOCTPAaHCTBEHHBIMU
burypamu; yMeHue pemiarh 3a/1auu, B TOM YHUCIIE U3 TOBCEJHEBHOM XKU3HH,
Ha HAXO0XKJEHUE IN€OMETPUYECKHUX BEJIWYUH C NPUMEHEHHEM H3YYEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue omnepupoBaTh TMOHATHSAMM: PaBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbBHUKOB; M1apajlIeIbHOCTh U NEPHEHAUKYJIAPHOCTD IIPSMBIX, YTOJI
MEXIYy NpSAMbIMH, MEPIEHAUKYISAp, HAKJIOHHAs, MPOeKUus, Moaodue
¢uryp, nmogoOHbIE TPEYrOJbHUKHA, CUMMETPUS OTHOCHUTEIBHO TOYKH WU
IpsIMOM; YMEHHE paclio3HaBaTh paBEHCTBO, CHMMETPHIO U Togooue Gpuryp,
MapaJJIEIbHOCTh U NMEPIIEHINKYISIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHUpE

YMeHue onepupoBaTh MOHIATHUSAMU: JJIMHA, PACCTOSIHUE, Yroa (BeTuYrHa
yria, CHHYC U KOCHHYC yTJia TPEYTOJIbHHKA), TUIOIIA/Ih; YMEHHE OLICHUBATh
pasMepsl TpPEIMETOB M OOBEKTOB B OKPYXAlOIleM MHpe; yMEHHe
MPUMEHSTh (POPMYIBI IEpUMETpa U IUIOUIAd MHOTOYTOJIbHUKOB, THHBI
OKPYXXKHOCTM U  IUIOIIAAM  Kpyra, oObemMa  MPsIMOYTOJbHOIO
napajulefienunena;  yMeHHe  NPUMEHSATh  NPU3HAKKM  PaBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA, TEOpeMy




[Mudaropa, TpuroHOMETpUUYECKHUE COOTHOIICHUS JJIsi BBIYUCICHUS JIJTHH,
pacCTOAHUH, TJIOIIAACH

12

YMmenue u300paxkars IJIOCKHE (UTYpBI W WX  KOMOHMHALWW,
IPOCTPAaHCTBEHHBbIE (UTYpBI OT pPYKH, C I[OMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB 10 TEKCTOBOMY HUJIM CUMBOJIBHOMY
OIHCaHMIO

13

VYMeHue onepupoBaTh MOHATUSAMU: IIPSIMOYTOJIBHAS CHCTEMa KOOPAMHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA Ha
YKCII0, CKAJLIPHOE IIPOMU3BEACHHUE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOPBI ¥ KOOPJAMHATHI JUIsl IPEICTABIICHUS JAHHBIX U PELICHUS 3a/1a4, B
TOM YHCIIE U3 IPYTUX y4EOHBIX NPEAMETOB U pealbHON KU3HU

14

YMeHHe onepupoBaTh MOHATHSIMHE: CTOJIONKOBBIC M KPYTOBBIC IHATPAMMBI,
TaONuIBl, CcpeaHee apudmeTHdyeckoe, MeAuaHa, HauOoJsblIee |
HAaUMEHbBIIIee 3HAYCHHSI, pa3MaxX YHCIOBOIO Habopa, YMCHHE W3BIICKATH,
UHTEPIPETHPOBATH M MPEOOPa30BBIBATE WH()OPMALIHIO, TTPEICTABICHHYIO
B TaOJMIIaX ¥ HA IHarpaMMax, OTPAKAFOIIYIO CBOMCTBA U XapaKTEPUCTUKU
peabHBIX IMPOIECCOB M SIBIICHHUI, YMCHHE DPaclo3HaBaTh WU3MEHUYMBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHSTHUAMM: CIy4dailHBIA ONBIT (CiydalHBIN
OKCIIEPUMEHT), JJIEMEHTAapHOE COObITHE  (dJIEMEHTapHbIM  UCXOM)
CIIy4aifHOTO OIBITa, CIy4yailHOE COOBITHE, BEPOSATHOCTh COOBITHS, YMEHNE
HaXOJUTh  BEPOSTHOCTH  CIOy4alHBIX COOBITUH B ONBITAX C
PABHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITUSIMH; YMEHHUE PelIaTh 3a1a4H
METOZIOM OpraHU30BaHHOTO Iepedopa M C HCIOJIb30BAaHMEM IpaBUiIa
YMHOXXEHUS; YMEHHE OIICHHBATh BEPOSTHOCTU pEAIbHBIX COOBITHI H
SBJICHUH, IOHUMATh POJIb MIPAKTUUYECKH TOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITUI B OKpPY)KAIOIIEM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YMCET U €ro
POJIBIO B MACCOBBIX SIBJICHUSAX

16

YMenue BBI6I/IpaTB HOI[XOI[?IH_II/Iﬁ I/I3y‘{CHHLII>'I MCTOJ JIsA pCHICHUSA 3a1a4vH,
MMPUBOJAUTE NPUMEPLI MATCMATHYCCKUX SaKOHOMepHOCTCfI B IIpUpoac H
JKU3HH, PACIIO3HABATH IMPOSABJICHHUE 3aKOHOB MAaTE€MaTUKKU B HUCKYCCTBE,
OMMUCBIBATH OTACIBHBIC BBIJAIOMIHMECA PE3YIbTAaThbl, IIOTYYCHHBIC B XOJC
Pa3BUTHA MAaTEMAaTUKN KaK HAYKHU, IPUBOJUTE ITPUMEPbI MATEMATUUCCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HCTOpUHN




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 Yucna v BIYKCICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku JeNMMOCTH LIETIbIX YHCe

12 OOBIKHOBEHHBIE U JIECATHUYHBIE APOOH, MPOIEHTH, OECKOHEUHBIE NMEPHOANYECKHE
' apodu

1.3 PannonaneHelie yncna. Apudmernyeckue onepaiuy ¢ palMoOHAIbHBIMU YHCIaAMU

14 JeiictButensubie uucia. Apudmernyeckue ornepanuu ¢ JICHCTBUTCIbHBIMH
' YUCITaMK

15 [TpubmmxEHHbIe BBHIYMCICHUS, TPABWIA OKPYIJICHUS, NPUKUAIKA M OICHKA
' pe3yibTaTa BEIYUCICHUNI
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

59 Crernenb ¢ 1ebiM nokasaresneM. CTerneHb ¢ palldOHaNbHBIM MoKa3aTeneM. CBoiicTBa
' CTENEHU

2.3 MHorousneHsl

2.4 Anrebpanueckast 1poOb

95 Apudmernuecknuil KOpeHb HaTypanbHOU cteneHu. [lelicTBus ¢ apupMeTHUECKUMU
' KOPHSIMH HaTypalbHON CTETIEHH
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Ilensie u ApoOHO-panMOHaNbHBbIE ypaBHEHHMs. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHHUH

3.9 Lemnbie m npoOHO-paniOHANbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPABECHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBele NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS MOCIEA0BATENLHOCTEN

4.2 Apudmerndeckas 1 reomeTpuueckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
5 OYHKII

OynK1us, cocoOsl 3aaanus QyHkiun. I'papuk pynkumun. O0nacTs onpeaenaeHus u

51 MHOXecTBO 3HaueHui pyHkuuu. Hymu ¢pynkunun. [IpoMexxyTKi 3HaKOIOCTOSIHCTBA.

o [TpoMexXyTKM MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl U MUHUMYMbI (DYHKLIHU.
Haubonbiiee n HauMeHblee 3HaueHne QyHKIIUU Ha TPOMEKYTKE

6 KoopaunaTs! Ha psIMO U TIIOCKOCTH

6.1 Koopnunarnas mpsimast

6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 ['eomerpus




7.1 I'eomerpuueckue Gpurypsl 1 UX cBOICTBa
1.2 TpeyroabHHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpruIecKuX BETHYUH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr




