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PABOYAS TIPOTPAMMA
(ID 6709764)

[Ipenmer (kypc): MaTeMaTHKa

Kumacc: 5-9

OO11ee KOIMYECTBO YacoB 10 yueOHOMY MiaHy B 5-9 kiraccax — 850 wacoB. CocrapiieHa B
cootBeTcTBUM ¢ DenrepanbHoii paboueii mporpaMMoi Mo MaTeMaTHKe.

YuyeOHuKn:

AnreGpa: 7 knacc: 6a30Bblif ypoBeHb: yueOHuk /FO. H. Makaperues, H. I'. Munniok, K. 1.
Hemkog, C. b. CyBoposa.- M.: IIpocBemienue

Anrebpa: 8 kiacc: 6a30Bblif ypoBeHb: yueOHuk /FO. H. Makaperues, H. I'. Munntok, K. 1.
Hemkos, C. b. CyBopoga. - M.: IIpocBeuienne

Anre6pa: 9 knacc: 6a30Bblif ypoBeHb: yueOHuk /FO. H. Makaperues, H. I'. Mungtok, K. 1.
Hemkos, C. b. CyBopoga. - M.: IIpocBemienne

Maremaruka. 5 kiacc: 6a30Bbiid ypoBeHb: yueOHuk: B 24. / H. f1. Bunenkun, B. 1. Koxos, A. C.
YecHokoB u n1p. - M.: [IpocBenienue

Maremaruka. 6 kiacc: 6a30BbIid ypoBeHb: yueOHuk: B 24. / H. 1. Bunenkun, B. U. Koxos, A. C.
YecHokoB u n1p. - M.: [IpocBenienue

I'eomeTpus: 7-9 kmacchl: 6a30BbIi ypoBeHb: yueOHuK /JI. C. AtanacsH, B. @. byry3os, C. b.
Kangomues u np. - M.: [Ipocsemienne

Marematrka. BeposiTHOCTB 1 cTatucTuka: 7-9 Kiacchl: 0a30BBIH ypOoBeHb: yueOHHK B 2 4. /U. P.
Bricoukwuii, 1. B. fmenko. - M.: [IpocBemienne

PaccmoTpena Ha 3acenanun MO YUUTEAEH-TPETMETHUKOB
(Ha3BaHNE METOANIECKOTO OOBEIIMHEHHNS)
IMporokor Ne_ 5  or« 16 » HIOHS 2025 T.
PykxoBonutens MO MenskoBa M.M.
(mozmuch) (®NO)

c. bopuckuno-HUrap



HOACHUTEJBHASA 3AIIMCKA

[TpuoputeTHBIME LIETIMH 00YUeHHS MaTEMAaTHKE B 5—6 Kitaccax sSBISIIOTCS:

e TMPOJOJKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATHH (YUCIO, BEIMYMHA, TeoMeTpudeckas (urypa),

o0ecrevnBaroIUX MIPEEMCTBEHHOCTD U MIEPCIIEKTUBHOCTh MATEMAaTHUYECKOT0 00pa30BaHus 00yUdarouxcs;
e Dpa3BUTHE UHTEIUVICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0y4aroumxcs, IO3HABATEIbHON AaKTUBHOCTH,
MCCIIEIOBATENIbCKUX YMEHUH, HHTEepeca K N3y4YEeHUIO MaTeMaTHKH;

e IOJBEJIEHUE OOyyaroUMxcs Ha JOCTYIIHOM JJsi HHUX YpPOBHE K OCO3HAHHIO B3aUMOCBSI3M MaTEMAaTUKH U
OKpY>KaI0IlIEro MUpa;

e (opmupoBaHue (YHKIIMOHATHPHON MaTEMaTHUYECKONH IPaMOTHOCTH: YMEHHUS paclo3HaBaTh MaTeMaTHYECKUE OOBEKTHI
B PEAJBHBIX >KU3HEHHBIX CUTYalUsIX, IPUMEHSATh OCBOEHHBIE YMEHMsI JUIsl PELICHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATH MMOTYUEHHbIE PE3YIbTAThl U OLICHUBATh UX HA COOTBETCTBUE MPAKTUUECKON CUTYaIHH.

OCHOBHbIE JIMHUU COJEpKaHUS Kypca MaTeMaTUKH B 5—6 kiaccax — apupMeTHdecKass U reoMeTpuueckas, KOTOpble
pa3BUBAIOTCS MapaJUIeNbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHO JIOTHKOM, OJJTHAKO, HE HE3aBUCUMO OJHA OT JAPYToOii, a B
TECHOM KOHTaKTe€ M B3auMozecTBuM. Takke B Kypce MaTeMaTHUKU MPOMCXOJIUT 3HAKOMCTBO C 3JIEMEHTaMU anreOpbl U
ONMUCATEIbHON CTaTUCTHKHU.

Nzydenne apudmMeTnyeckoro mMaTepraga HAUYMHACTCS CO CUCTEMATH3AIMN U Pa3BUTHSI 3HAHWW O HATypaldbHBIX YHCIIAX,
MOJIyYeHHBIX HAa YPOBHE Ha4daJbHOTO 00Imero obOpasoBanus. [Ipu 3TOM COBEpIIEHCTBOBAHWE BBIYMCIUTEIHHON TEXHUKU H
(GbopMHpOBaHHE HOBBIX TEOPETHMUECKUX 3HAHUNM COYETAETCS C PA3BUTUEM BBIYMCIUTENIbHON KyJIbTYpbl, B YaCTHOCTHU C
oOyueHHEeM MpOoCTEHIINM MpuéMaM MPUKUIKA U OLEHKH pe3yJbTaTOB BbIYMCICHUM. V3yueHue HaTypalbHBIX YHCENd
MPOJOJKAETCA B 6 Kilacce 3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSIMU TEOPUH JETUMOCTH.

Havano n3yuenus 0OObIKHOBEHHBIX U AECATUYHBIX ApoOei OTHECEHO K 5 Kiaccy. JTO MEepPBbI ATalm B OCBOSHUU APOOEid,
KOTJ1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HUJESMU, TOHATUAMHU TeMbI. [Ipr 3TOM paccMOoTpeHne 0OBIKHOBEHHBIX IPOOeii
B TIOJJHOM 00BEME MPEAIIeCTBYET U3YUCHHIO JECATUUHBIX APoOeH, uTo 1eraecoo0pa3Ho ¢ TOYKU 3PEHHS JJOTUKU H3I0KEHUS
YHICJIOBOW JIMHUM, KOTJla IpaBUiia ACUCTBUN C AECATUYHBIMU APOOSMH MOKHO OOOCHOBAThH YK€ M3BECTHBIMU aJIrOpPUTMaMHU
BBITIOJTHEHUSI IEHCTBUIN C OOBIKHOBEHHBIMH JIPOOSMU. 3HAKOMCTBO C JECATHUYHBIMH JPOOSMHU PACHIUPUT BO3MOKHOCTH TSI



MOHUMAHUS OOYyJYaIOMUMHUCS TPHUKIATHOTO TPUMEHEHUS HOBOW 3alUCH TPH HW3YYCHUH JPYTHX TPEIMETOB U TPHU
NIPaKTHYECKOM UCTIONh30BaHUH. K 6 Kiaccy oTHeCEH BTOpPOI 3Tall B U3y4EeHUU APOOCH, T/Ie TPOUCXOIUT COBEPIICHCTBOBAHHE
HaBBIKOB CpPaBHEHHS M MPeoOpa3oBaHUs APOOE, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU
BBIYHCIICHUI, B TOM YHWCJIE 3HAYCHUIN BBIPAXKEHUH, COJAEPKAIMUX W OOBIKHOBEHHBIC, W JCCSITHYHBIC NPOOU, YCTAHOBIICHUE
CBsI3eM MEXKIy HHMH, PAaCCMOTpPEHHE MPHUEMOB pelIeHHs 3a1ad Ha JIpobu. B Havanme 6 kimacca MpOMCXOAUT 3HAKOMCTBO C
MTOHSATHEM TIPOIICHTA.

OCOOCHHOCTBIO U3YYCHHUS TMIOJOKUTEIBHBIX W OTPHUIATEIBHBIX YHCEN SBISCTCSA TO, YTO OHH TaKXE MOTYT
paccMaTpUBaTLCA B HECKOJIBKO 3TaroB. B 6 kimacce B Havayie n3ydeHus TeMbl «[10710KUTeIbHBIE W OTPHUIIATCIIBHBIC YHCIIa
BhIIeNsieTcst moaTeMa «llenbie ymcna», B paMKax KOTOPOWM 3HAKOMCTBO C OTPHUIATEIBHBIMH YUCIAMU U JICUCTBUSIMU C
MOJIOKUTENBHBIMA U OTPHUIATEIBHBIMUA YMCIIAMHU MPOUCXOJUT HA OCHOBE COJEPKATEIBHOTO MOJAX0/a. DTO IMO3BOJIAET Ha
JIOCTYITHOM YPOBHE MO3HAKOMHUTH OOYYAIOIIMXCS MPAKTUYECKH CO BCEMU OCHOBHBIMH TMOHSATHUSMU TEMbI, B TOM YHUCJE U C
MpaBUJIaMHU 3HAKOB TMPHU BBITIOJIHCHUH apu(PMETHIECKUX AeHCTBUI. M3yueHne parmoHaIBHBIX YHCENl Ha 3TOM HE 3aKOHYHUTCH,
a OyJieT MpoAOJKEHO B Kypce anredpsl 7 Kiiacca.

[Ipu 00ydueHUU pEIICHUI0 TEKCTOBBIX 3a7ad B 5—6 Kjaccax HCHOJB3YIOTCS apupMeTndeckue mpuémel pemieHus. [Ipu
O0TpabOTKEe BHIYMCIUTEIHHBIX HABBIKOB B 5—6 KJIaccax paccMaTpUBAIOTCS TEKCTOBBIC 3aJ1ayMl CICIYIONINX BHUJIOB: 3a7a4d Ha
JBIDKEHUE, HAa YacTH, Ha TOKYIKH, Ha paboTy W TMPOW3BOAUTEIBHOCTh, HAa TPOIEHTHI, HA OTHOIICHUS W TPOIOPIIUH.
OOyuaroimuecss 3HAKOMSTCS C TpuUEMaMu peEIIeHHs] 3a7ad nepeObopoM BO3MOXKHBIX BapHUAHTOB, y4yaTcs paboTarh ¢
uH(dopmaIuen, mpeacTaBIeHHON B (hopMe TaOIHI] WK JUATPAMM.

B mporpamme yueOHOTO Kypca «Maremarnka» MpeaycMOTPeHO (OPMHUPOBAHKE IMPOIEACBTHUCCKUX aIreOpanvecKux
MpeACTaBICHUH. bykBa Kak CHMBOJI HEKOTOPOTO YHCIA B 3aBUCHMOCTH OT MaTEMaTHYCCKOTO KOHTEKCTa BBOJUTCS
MOCTETICHHO. ByKBeHHas CHMBOJMKAa MIMPOKO HCIIONB3YETCS TIPEKIE BCEro Ui 3alliCHh  OOIIUX YTBEPXKIACHUN W
MIPETOKCHUH, (POPMYII, B YaCTHOCTH JIJIS1 BEIYUCIICHUS TCOMETPUUCCKUX BEJTUYHH, B KAUECTBE «3aMECTUTES YUCIIA.

B nporpamme yueOGHOTO Kypca «Maremarukay MpefCTaBiIcHA HArJsIHAs TEOMETpPHsI, HalpaBJICHHAsS HAa pPa3BUTHE
00pa3HOTO MBINIUICHUSI, MPOCTPAHCTBEHHOTO BOOOPaKEeHMs, M300pA3UTEIbHBIX YMEHUN. DTO BaXKHBIM ATal B W3YYCHUH
re€OMETPHUH, KOTOPBIA OCYIIECTBIIACTCS HA HATJSAHO-TIPAKTHYECKOM YPOBHE, OMUPACTCS HA HATJSAHO-00pa3HOE MBIILICHUE
oOyuatomuxcs. bonpmias posb OTBOAWTCS MPAKTHYECKOW AEATETBbHOCTH, OIBITY, OKCIIEPUMEHTY, MOJCINPOBAHUIO.



OOyuaromuyecss 3HAKOMSTCS C TEOMETPHYECKUMHU (UrypamMu Ha IUIOCKOCTH W B MPOCTPAHCTBE, C WX MPOCTCHIIMMH
KOH(MUTypalusIMH, ydarcs u3oOpaxaTh MX Ha HEJIMHOBAHHOM M KJeTyaToil Oymare, paccMaTpHBAaIOT UX MpoCTeuIne
cBolicTBa. B mpoliecce m3ydeHUs HArJsHOM T€OMETpUM 3HAHUS, MOJYYEHHbIE OOYYaIOIMMHCS Ha YpPOBHE HAYaJIbHOIO
oO1ero 00pa3oBaHusl, CHCTEMATHU3UPYIOTCS U PACILIUPSIOTCA.

CormacHo yueOHOMY IUTaHy B 5—6 Kilaccax M3y4aeTcsi MHTErpUPOBaHHBIN npeaMeT «MaTeMaTrkay, KOTOPbId BKIIOYAET
apudpMeTHYECKU MaTepual U HaTrJISIIHYI0 TEOMETPHUIO, a TAKXKE MPOIEIEBTUUECKUE CBEICHUS U3 alireOpbl, 2JIEMEHTHI JIOTUKH
Y HayaJla OMUCAaTEIbHONU CTaTUCTUKH.

Ha uzydenne yueOHoro Kypca «Marematuka» otBoautcs 340 gacoB: B 5 kiacce — 170 gacoB (5 yacoB B HeJleNi0), B 6
kimacce — 170 gacoB (5 4acoB B HE/ICIIO).



COAEPKXAHUE OBYYEHMUSA
5 KIIACC

HarypaJjbHble ync/ia 4 HyJIb

Harypansnoe wuyucno. Psng HarypanbHbix uncen. Yucnmo 0. HM3o0paxkeHue HaTypaidbHBIX YHCET TOYKaAaMU Ha
KOOPJIMHATHOM (YMCIIOBOM) MIPSIMOIA.

[TosunmonHas cucreMa cyuciieHusa. Pumckas Hymepanus Kak MOpUMEp HEMNO3UIHOHHOM CHUCTEMBbI CUHCIICHHUS.
JlecsiTnuHas cucTeMa CHUCIICHHS.

CpaBHeHHE HATypaJIbHBIX YHCEJ, CPaBHEHUE HATypalbHBIX uucesl ¢ HyléM. CrnocoObl cpaBHeHuUs. OKpyrieHue
HATYpPAJIbHBIX YHCE.

CrnoxeHre HaTypaJIbHBIX YMCEJI, CBOMCTBO HYJIA NpPHU CIOXKEHUU. BbrunmTaHue Kak IEeUCTBUE, OOpaTHOE CIOXKEHUIO.
YMHOXKEHHE HaTypajdbHBIX YHUCEN, CBOWCTBA HYJs WM E€IMHULBI IPU YMHOXEHUHU. JleneHue Kak JAeilcTBue, oOpaTHOe
yMHOXEHHIO. KOMIOHEHTHl JCHCTBUM, CBsI3b MeEXay HUMH. [IpoBepka pesynbrata apudMETHUUECKOro JeHCTBHUS.
[TepemMecTUTENBLHOE U COUETATEIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHUSI U YMHOXEHHUSI, PACIIPEACIUTEILHOE CBOMCTBO (3aKOH)
YMHOKEHHUSI.

Ucnonb3oBanue OykB aisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTAa M 3alKCU CBOWMCTB apu(METHUYECKUX JEHCTBUI.

Jlenutenu u KpaTHbIC YHCIIA, pa3jiokeHue Ha MHOKHUTeNU. [IpocTheie u cocTaBHbIe uncna. [Ipusnaku nqenumoctu Ha 2, 5,
10, 3, 9. JlemeHne ¢ OCTaTKOM.

Crenenb ¢ HATypaJIbHBIM MTOKa3aTeaeM. 3alUCh YUCIIa B BUAE CYMMBI Pa3psIHBIX CIaracMbIX.

YucnoBoe BoIpaxkeHue. BpruuciieHne 3HAYEHWM YHUCIOBBIX BBIPAKEHUM, TMOPSIOK BBINOJHEHUS JICUCTBUU.
Hcnonb3oBaHre MpU BBIYUCICHUSX MEPEMECTUTENIBHOTO U COYETAaTEILHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS M YMHOXKCHMUS,
pacnpeaeIMTENIbHOTO CBOMCTBA YMHOKEHUS.

podu

[IpeacraBnenue o 1podbu Kak crocoOe 3amucu 4acTh BennuruHbl. OOBIKHOBEHHBIE Apo0u. [IpaBuiibHbIEC U HETIPABUIIbHBIC
npobu. CmenranHasi ApoOb, MPEACTABICHUE CMENMIAHHON MpoOW B BHJIE HEMPABWIBHOW JAPOOW W BBIACICHHUE IEJION YacTh



qrclia U3 HENmpaBWIbHOW Apobu. M3o0pakeHue apoOeil ToukamMu Ha YHMCIOBOW mpsiMoil. OCHOBHOE CBOMCTBO ApPOOH.
Coxkpamenue apob6eil. [IpuBenenue npobu Kk HoBoMy 3HameHaTento. CpaBHeHUE JpoOeit.

CrnoxxeHue M BBIYUTAHHE OpoOeil. YMHOKEHHE U JeNieHue apoOel, B3auMHO oOpaTHbie apoou. HaxoxneHue dactu
LEJIOT0 U LEJIOro IO €r0 YacTH.

Jlecsituunas 3anuch apobeit. [lpeacraBnenue aecsaTMUHOM ApoOU B BHEe OOBIKHOBEHHOW. M300pakeHne neCcATUYHBIX
Ipo0Oeit TOukaMH Ha YUCI0BOM MpsiMoit. CpaBHEHUE JECATUUHBIX APOOECH.

ApudmeTnueckue 1eUCTBUSA C AECITUUHBIMU Apo0sMU. OKpyTIIEHUE JECITUUHBIX APOOEH.

Pelnenne TeKCTOBBIX 32424

Pemenue TekCTOBBIX 3ahau apudmernyeckuM crocodbom. Pemenue nornueckux 3anad. Pemenue 3agau nepebopom
BCEX BO3MOXHBIX BApUAHTOB. Vcrionb30BaHNe Npy PELICHUH 3a/1a4 TAOJIULL U CXEM.

Pewienne 3amay, comepKalux 3aBUCUMOCTH, CBA3BIBAIOIIHME BEJIMYMHBI: CKOPOCTb, BpEMs, pPACCTOSHHE, IIEHA,
KOJIMYECTBO, CTOMMOCTh. EIMHULIBI M3MEpEeHHs: MacChl, 00bEMa, LEHBI, PACCTOSHUSA, BPEMEHHU, CKOPOCTH. CBS3b MEXAY
€IUHULIAMHA U3MEPEHUS KaXKI0W BEJIMYHHBI.

Pelienre 0CHOBHBIX 3a/1a4 Ha IpoOH.

[IpeacTaBieHure JaHHBIX B BUAE TaOIML], CTOIOYATHIX AUATPAMM.

Harasinnas reomerpust

Harnsgaeie npencraBieHus 0 GUrypax Ha IJIOCKOCTH: TOUKaA, IpsMasi, OTPE30K, JIyd, YroJ, JoMaHasi, MHOTOyTOJIbHUK,
OKPYXKHOCTb, KpyT. YTOJI. [IpssMOM, OCTPBIN, TyHION U Pa3BEPHYTHIN YIJIbL.

JInuHa OTpe3ka, METPUYECKHME €OWHHUIIBI JUIMHBL. JJIMHA JTOMaHOM, NMEPUMETP MHOTOyrojibHUKa. M3mepenune wu
ITOCTPOECHUE YTJIOB C MTOMOUIBIO TPAHCIOPTHUPA.

Harnsguele npeacraBieHuss 0 QUrypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIBHUK, KBaJapaT, TPEYroJbHUK, O
paBeHCTBe PUryp.

N3o00paxenue Guryp, B ToM unciie Ha kietdyaroit Oymare. [loctpoenrie KoHQUTypaiuii U3 yactei npsiMmoil, OKpy>KHOCTH
Ha HEeJIMHOBAHHOM U KjeT4yaToi Oymare. Mcmosib30BaHEe CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomane mpsIMOYroJbHUKA M MHOTOYTOJBHHKOB, COCTaBJICHHBIX W3 MPSMOYTOJIBHUKOB, B TOM uucie Quryp,
M300paKEHHBIX HA KieTyaTou Oymare. EquHuUIbI ©3MepeHUs TUIOLIAIHN.



Harnsgaeie npencTaBieHust O MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIA Mapajuienenunen, Kyo, MHOTOTpaHHUKH.
N3o00pakeHre mpocTedmXx MHOTOIpaHHUKOB. Pa3BépTku kyba u mapaienenunena. Co3gaHue Mojelied MHOTOTPaHHUKOB
(13 6ymaru, IpoBOJIOKH, MJIACTUIIMHA U IPYTUX MaTEPHUAIIOB).

O0BEM PSAMOYTOJIBHOTO Napaiienenuneaa, Kyoa. Eaqunuis: uamMmepenus oobEma.

6 KJIACC

HarypaJjibHble yucia

Apudmernyueckre IeHCTBHS ¢ MHOTO3HAYHBIMU HAaTypaJbHbIMHU YUCIaMHU. UHCIIOBBIE BBIpAXEHUs, OPSAIOK JACHCTBUM,
HCIIOJIb30BaHUE CKOOOK. Mcronb30BaHue MpPHU BBIYMCICHUSX NEPEMECTUTENIBHOIO U COYETATEIIbHOIO CBOMCTB CIOXEHUS U
YMHOKEHHSI, paCIIPeNEIUTENBHOIO CBOMCTBA YMHOXKEHUA. OKpyTIeHNE HATypaJbHbIX YUCE.

JlenuTenu M KpaTHbIE 4Hclia, HAMOOJMBIIMKM OOLIMI nenuTenb U HauMeHbIlee obliee KpaTHoe. /[enrMMocTh cyMMBbl U
npousBeeHus. [lenenue ¢ 0CTaTKoM.

JApodu

OObIKHOBEHHas1 IpoOb, OCHOBHOE CBOWMCTBO JIpoOM, cokpaiieHue apoOei. CpaBHEHUE U YMOPsAIOYMBAHHUE IPOOEH.
Pemenne 3amay Ha HaXOXAEHWE YaCTU OT ILIEJIOr0 M LEJIOro Mo ero 4actu. J[poOHoe 4YMciio Kak pe3yibTaT JeSICHUS.
[IpeacraBnenue necATUYHON ApOOU B BHJIe OOBIKHOBEHHOW NPOOU M BO3MOXKHOCTDH MPE/ICTaBlIeHNs OOBIKHOBEHHOW IpoOU B
BUJIE AecITUYHON. JlecssTuuHble 1poOu U MeTpuyecKas cucreMa Mep. ApupMeTndeckue AelCTBUS U YUCIIOBbIE BBRIPAXKEHHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU JPOOSMHU.

OtHouenue. JleneHue B JTaHHOM OTHOIIEHUU. Maciita0, mponopuus. [I[pumMeHeHre mponopiinii Mpu peiieHu  3a1ad.

IlonsiTne mpoueHTa. BrlunciaeHue MporeHTa OT BEJIWYMHBI M BEIMYMHBI 1O €€ MPOLEHTY. BbIpakeHHe MpPOLIEHTOB
JECATUYHBIMU po0siMu. Pelienre 3a1ay Ha NpoLeHThl. BripakeHue OTHOIIEHUS BEJIMYHUH B MPOLEHTAX.

IHonoxuTeNbHBIEC M OTPHULATEIBHBIE YHCJIA

[TonoxuTenbHble U OTpULATENbHBIE YKcia. Llenble yncna. Moayie yuciia, TeOMEeTpUYecKass MHTEPIPETalns MOIYJIs
yucna. M3o0paxkeHne vucen Ha KOOpAMHATHOW mpsiMoil. YucnoBble mpomexxkyTku. CpaBHeHHE yuceln. ApupMeTHYECcKue
JEUCTBUSA C MOJIOKUTEIbHBIMUA U OTPULIATETLHBIMU YU CIIAMU.



[IpsimoyronbHast cUcTeMa KOOpPAMHAT Ha IockocTdu. KoopaumHaTel TOYKM Ha TUIOCKOCTH, alcIucca M OpJAMHATA.
[TocTpoenue Touek u GuUryp Ha KOOpAUHATHOM IJIOCKOCTH.

bykBeHHbIE BbIPAKEHUS

[Ipumenenue OyKB IJis 3allMCU MaTEMaTUYECKUX BBIPAXKCHUN U mpeanokeHuil. CBolicTBa apu(MEeTHIECKUX ACHCTBUIA.
DyKBEHHBIE BBIp@XEHUS W YHUCIIOBBIE ITOACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXIACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyIsl, GOpMYIIbI IEPUMETPA U TUIOIIAIU IPSAMOYTOJIbHUKA, KBapaTa, 00bEMa Nnapaiesenumneaa u Kyoa.

Pelenne TeKCTOBBIX 32424

Pemenne TeKCTOBBIX 3a1ay apu(MeTHYECKHM crocoOoMm. Pemienue jormyeckux 3anad. Pemenue 3amau nepebopom
BCEX BO3MOXKHBIX BAPUAHTOB.

Pewenne 3amay, coaep)KalMX 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIMYMHBI: CKOPOCTb, BpPEMS, pAaCCTOSHHUE, LIEHA,
KOJIMYECTBO, CTOMMOCTb, NPOU3BOAUTEIBHOCTh, BpeMsi, 00bEM paboThl. ENWHUIBI M3MEpeHMs: MacChl, CTOMMOCTH,
pPacCTOsIHMS, BPEMEHH, CKOPOCTU. CBA3b MEKy EAUHULIAMHU U3MEPEHUS KAXKIOW BEJIMYHHBI.

Pemenue 3aa4, CBSI3aHHBIX C OTHOIIEHUEM, ITPONOPLHMOHAIBHOCTBIO BEJIMYHH, IPOLEHTAMU; PENIEHNE OCHOBHBIX 3a]1a4
Ha ApOOU U MPOIEHTHI.

OueHka 1 NpuKuaKa, OKpyrieHue pesyibrara. CoctaBaeHue OyKBEHHBIX BBIPAKEHUH 110 YCIOBHUIO 3a/1a4H.

[IpeacTaBneHyre AaHHBIX C MOMOIIBIO Taduul U auarpamm. CronduaTele AMarpaMMbl: YTEHUE U NOCTpoeHue. YreHue
KPYT'OBBIX IHarpaMM.

Harasinnas reomerpust

Harnsaaeie npeacrabienus o Gurypax Ha IVIOCKOCTH: TOYKa, MpsMas, OTPE30K, Iy, yroJl, JoMaHasi, MHOTOYTOJIbHUK,
YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anmHoe pacronokeHue IByX IpPsSMBIX Ha IUIOCKOCTH, NapaJUICIbHBIE MPsSMbIE, NEPHNEHIMKYJISAPHBIE NpPsMBbIE.
N3Mepenune paccTOsIHUNA: MEXKAY ABYMsI TOUKaMH, OT TOYKH JI0 TIPSIMOM, JITTMHA MapIIpyTa HA KBAJAPATHOM CETKE.

N3MepeHne u nocTpoeHre yIiioB C TOMOIIBIO TPAHCIIOPTUPA. BUIBI TPEYTOIBHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIBHBIN,
TYHOYTOJBHBIN, paBHOOSPEHHBINA, PABHOCTOPOHHUHN. UeThIPEXYTONBHUK, TPUMEPHI YETHIPEXYTONIHHUKOB. [IpSIMOYTONIBHUK,
KBaJIpaT: HCIIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, AuaroHaineil. M3o0paxkeHne reoMeTpuiyeckux (uryp Ha HEJIMHOBAaHHOU
OyMmare ¢ UCIOJIb30BaHUEM LIUPKYJIsl, TMHENKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoeHus Ha kieryaTtoi Oymare.



[TepumeTrp MHOTOYTONBHUKA. [lOoHSITHE TIIOMAAN (PUTYPBI, €AUHUIIEI U3MepeHus Tomanu. [IpubmnkéHHoe n3MepeHne
wiomaau Guryp, B TOM 4MCle Ha KBaApaTHOU ceTke. [Ipubnmxénnoe u3aMmepeHue AMHbI OKPYKHOCTH, TIJIOMIAU KpyTa.

CumMeTpus: LIEHTpaJibHAas, OCEBasl U 3€pKAJIbHAsi CHMMETPUH.

[TocTpoeHre cCUMMETPUYHBIX GUTYP.

Harmsinaple mpeacTaBieHUsT O MPOCTPAHCTBEHHBIX (HTrypax: mapasenenurnen, KyO, mpu3ma, NUpaMuaa, KOHYC,
UAIMHIp, map u chepa. M3zo0paxkenue npocTpaHCcTBeHHBIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, LUJIWMHJIpA U
koHyca. Co3anue Mojieniel poCTpaHCTBEHHBIX (puryp (u3 Oymaru, NpoBOJIOKHU, IVIACTUIIMHA U APYTHX MaTEPHAJIOB).

[Tonsatue 00bEMa, eAMHUILIBI U3MepeHUst 00bEMa. OOBEM MPSIMOYTOIBLHOTO NTapajlieNienumneaa, Kyoa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYHEBHOI'O KYPCA «<MATEMATHUKA» HA
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTATBI OCBOCHUS IPOTrPaMMbl yueOHOTO Kypca « MaTeMaTHKay XapaKTepu3yroTCsL:

1) naTpuoTHYecKoe BOCIUTAHME:

OpPOSIBIICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTWKH, [EHHOCTHBIM OTHOIICHHEM K
JTOCTHKCHUSIM POCCHUIICKMX MAaTEMaTUKOB M POCCHUICKON MaTEeMAaTUYECKOW IIKOJbBI, K UCIIOJIB30BAaHUIO ATHX JIOCTHIKCHUH B
APYTUX HAayKax W MPUKIAIHBIX cepax;

2) rpakKIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00513aHHOCTEH TpayKIaHMHA U PeaI3alliy ero Npas, MPEICTABICHUEM O MaTEMAaTHIECKUX
OCHOBaX (DYHKIIMOHUPOBAHHS PA3JIUYHBIX CTPYKTYp, SBICHHM, MPOIEAYp TI'PaKIaHCKOTO OOIIecTBa (HAmpuMep, BHIOOPHI,
OIPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO ITHYCCKHX IMPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMCHEHUEM IOCTHKCHUI
HAayKH, 0CO3HAHUEM BYXHOCTH MOPAJIbHO-ITHUYECKHUX MPHHIUIIOB B ISSITSIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4YacTHE B PEUICHUM MPAKTHYCCKHX 33/a4 MaTEeMAaTU4eCKOW HANpaBICHHOCTH, OCO3HAHUEM
BOKHOCTH MAaTEMaTHYECKOro 00pa30BaHMs Ha MPOTSHKEHUH BCEH JKU3HU [T YCIICITHON MPOQeCCHOHATLHOMN eATEIbHOCTH U
pa3BUTHEM HEOOXOAMMBIX YMEHHU, OCO3HAHHBIM BBHIOOPOM M MOCTPOCHHUEM WHIUBHIYaIbHOW TPACKTOPUH OOpa30BaHUS U
’KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBECHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K IMOIIMOHATBHOMY M JCTETUYECKOMY BOCIPHITHIO MATEMaTHYCCKUX OOBEKTOB, 3a/iay, PEIICHUH,
pacCyIeHHiA, YMCHUIO BUIECTh MAaTEMAaTHUCCKHE 3aKOHOMEPHOCTH B HCKYCCTRBE;

5) HIEeHHOCTH HAYYHOTO O3HAHMUSI:

OpHEHTAILIMCH B JCATEIILHOCTH Ha COBPEMECHHYIO CHCTEMY HAYYHBIX MPEICTaBJICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEIOBEKA, IIPUPO/IBI M OOIIECTBA, TOHUMAaHUEM MaTeMaTHYECKOI HAYKU KakK cepbl YeIOBEYECKOM IeSITebHOCTH,



ATanmoB €€ pa3BUTHSA M 3HAYMMOCTH JIJISI PA3BUTHS IMBUIM3AIIMH, OBJIAJCHHEM SI3BIKOM MAaTEMAaTHKH W MaTeMaTHYECKOU
KyJIbTYPOU Kak CPEJACTBOM MO3HAHUS MUPA, OBJIAJACHUEM MPOCTEHIIIMMU HABBIKAMHU HUCCIIEOBATEIbCKOM 1€ATENbHOCTH;

6) puznueckoe BocnuTaHue, popMupoBaHuEe KYJIbTYPhI 310POBbS M YMOLIHOHAJIBHOTO 0JIATOTIOTYYHS:

TOTOBHOCTBIO MPUMEHITh MaTeMaTHYECKUE 3HAHUS B MHTEPECaxX CBOETO 370POBbs, BEJICHUS 3JOPOBOTO 00pasa »U3HU
(3mopoBoe mHMTaHHME, COANAaHCHUPOBAHHBIA PEXKUM 3aHATHH MW OTAbIXa, peryisipHas (Qundeckas AaKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedieKCHu, MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TaKOTO K€ MpaBa JAPyroro 4ejaoBeKa;

7) IKOJIOTHYECKOE BOCIIMTAHME:

OpUEHTAIMel Ha MPUMEHEHHE MaTEeMaTHUYECKUX 3HAHWM JUIA pemieHus 3a7ad B 00JaCTH COXPAHHOCTH OKpPYXKaroIleH
Cpenpl, TUIAHUPOBAHWS TOCTYNKOB W OILEHKH WX BO3MOXKHBIX MOCIEACTBUMA I OKpPY)KAIOMIEH Cpeabl, OCO3HAHUEM
rJI00aJIbHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIEM U MyTel UX pelIeHUs;

8) amanTanus K N3MEHS IOIIMMCS YCJIOBHSM COMUATbHOI U IPUPOIHOI cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJOBHSIX HEOMPEISIEHHOCTH, TOBBIINICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH depe3
MPAKTHYECKYIO JIEATEIBHOCTh, B TOM YHCJIC YMEHHE YUUTHCS Y OPYTHX JIOACH, MPHOOpEeTaTh B COBMECTHOU NEATEIHHOCTH
HOBBIC 3HAHUSI, HABBIKA U KOMIIETCHIIMH U3 OTbITA APYTUX;

HEO0OXOMUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUUM, B TOM uucie (OpPMYIUPOBATH WJIEU, MOHSATHUS, THIOTE3bl 00
00BEKTax U SIBJICHUSX, B TOM YHCIIC paHee HEM3BECTHBIX, OCO3HABATh NE(MUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAlMIO, BOCIPMHUMATh CTPECCOBYIO CHUTYAllMIO KaK BBI3OB, TPeOYIOLIUI
KOHTPMEP, KOPPEKTHPOBATh MPUHUMACMBIC PEIICHUS W JCUCTBUS, (OPMYJIUPOBATh M OICHWBATH PUCKU W ITOCJICACTBUS,
(hopMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeJbHBIC YHHMBEPCAJIbHbIE YUeOHbIE NeiCTBUA

Ba3oBble Jijornyeckue 1eiicTBHA:



BBISIBJISITH U XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKHM MAaTEMaTHYECKHX OOBEKTOB, MOHATHUN, OTHOLICHUH MEXIy
NOHATUSMHU, (HOPMYJIUPOBATH OINpPEACIICHUs] MOHATHUN, YCTaHABIMBATh CYIIECTBEHHBIM MNpU3HAK KiacCU(UKAIIH,
OCHOBaHMS /1J1s1 0000IIEHHS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (POPMYJIHPOBATH U MPEOOPA30BBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE W OTPUIIATENbHbIC, SIUHUYHBIC,
YacTHBIE U 00III1E, YCIOBHBIE;

BBISIBJIATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M NPOTUBOpEYMs] B (DAKTaxX, JaHHBIX, HAOIIOJECHUAX WU
YTBEPKJICHUAX, IIPeIaraTb KPUTEPUU ISl BBISIBJIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C MKCIOJB30BAHMEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX M HMHIYKTHBHBIX YMO3aKJIIOUCHUH,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUH (IIPSIMbIE U OT MPOTUBHOT'O), TPOBOJUTH CAMOCTOSTEIBHO
HECJIOKHBIE JI0Ka3aTeIbCTBA MaTEeMAaTHUYECKUX (PAaKTOB, BBICTpaMBAaTh APIyMEHTAIUIO, NPUBOAMTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh Croco0 peleHus yuyeOHO# 3ahaud (CpaBHMBATh HECKOJIbKO BapHAHTOB PEIICHMs, BHIOMpATh Hauboiee
MOAXOASIINNA C YIETOM CaMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

MCITOJTB30BaTh BOIPOCH KaK MCCIEAOBATEIIbCKUN WHCTPYMEHT MO3HAHUSA, (HOPMYIHUPOBATh BOMPOCH], (PUKCUPYIOIIHE
MPOTHBOpPEYHE, TPOOIEMy, CaMOCTOSTEIBHO YCTaHABIMBATH HWCKOMOE W JaHHOE, (OopMHUpOBaTh THIOTE3Y,
apTrYMEHTHPOBATh CBOIO TMO3HUIIUIO, MHEHHUC;

IIPOBOJUTH TI0 CaAMOCTOSATEIILHO COCTaBJICHHOMY IIJIaHY HECJIOXKHBIM SKCIEPUMEHT, HEOOJBIIOE HCCIICIOBAHUE IIO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIeCKOro 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOO0M;

caMOCTOSITeNIbHO  (OPMYyJIUpPOBaTh OO0OOIIEHHS U BBIBOJBI 10 pe3yibTaTaM MPOBEAEHHOIO HAOIIOCHUS,
MCCJICIOBAHUS, OIIECHUBATH JJOCTOBEPHOCTH MOJYUYCHHBIX PE3YyIbTaTOB, BBIBOJIOB U O00OIICHHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcCca, a TAaKKE BBIIBHTaTh IPEATIONONKEHHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBUSIX.

PaGora ¢ undopmanmeii:

BBISIBIISATH HEJOCTATOYHOCTH M M30BITOYHOCTH HH(POPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsI PEIICHUS 33/1a4H;



e BBIOMpATh, AHATU3UPOBATH, CUCTEMATHU3UPOBATH W WHTEPIPETHPOBATH MH(POPMAIMIO PA3NUYHBIX BHIOB U (GopM
Ipe/ICTaBICHMUS,

e BBIOMpaTh (popMy mpeAcTaBieHUsT HHPOPMAIMH U WIUTIOCTPUPOBATH pEIIaeMbIe 3a/ladll CXeMaMHM, JharpaMMaMu,
WHOU TpaduKoi U UX KOMOMHAITUSIMH;

e OIICHHMBATh HAAEKHOCTh HMHPOPMALMU TO KPUTEPUSIM, MPEIJIOKEHHBIM YUUTENleM Wi CcHOPMYTUPOBAHHBIM
CaMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCaJbHbIE YUeOHbIe 1eHCTBHUS:

e BOCHPHUHHUMATH U (HOPMYITHPOBATH CYXKACHHS B COOTBETCTBHUU C YCIOBHSIMH U IIENAMU OOIIEHUS, SICHO, TOYHO,
I'PaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELICHHUS
3aJ1a4l, KOMMEHTUPOBATh MOJYyYEHHBINH PE3YyJIbTAaT;

e B XOA€ OOCYXIEHHd 3aJaBaTh BOIPOCHl IO CYHIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMBbI, pEIIaeMON 3aJayH,
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha TIOWCK PEIUICHHs, COMOCTABJIATH CBOM CYXKICHHUS C CYXICHUSIMHU APYTUX
YYaCTHUKOB Juajiora, OOHapy»XUBaThb pa3jMuUME€ U CXOACTBO IO3ULMUH, B KOPPEKTHOM (opme (GopMyIrpoBaTh
pa3Horjacusi, CBOM BO3PaXEHHUS;

e TMPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlay, SKCIIEPUMEHTA, MCCIIEOBAaHUs, MPOEKTa, CAMOCTOATEbHO BBIOMPATH
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aj1ay MIPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHUU;

e TMOHWMATh W HCIIOJNB30BATh NPEUMYIIECTBA KOMAHAHONW W WHAWBHIYaTbHOW pabOThl TpU pEHICHHH Y4eOHBIX
MaTeMaTUYeCKHX 3a]1ay;

e TMPUHMMATH LIEJb COBMECTHOM JEATEIBHOCTH, IIIAHUPOBATh OPTaHU3AIMIO COBMECTHOM pabOThI, paclpenesTh BUAbI
paboT, JOrOBapHUBATKLCS, 00CYKIATh MPOIIECC U Pe3yiabTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

e yYacTBOBaTh B TPyNNoOBBIX (opmax padboThl (0OCyXkIeHusi, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U ApPYTHeE),
BBITMOJHATH CBOIO 4acTh pabOThl W KOOPAMHHUPOBATH CBOW JACUCTBHUA C APYTMMH YJIE€HAMU KOMAaH]Ibl, OLICHUBATbh
KayecTBO CBOEro BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITHMPOBAHHBIM yYaCTHUKAMHU B3aUMOJCHCTBHUSL.

Pery/siTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe /1eiiCTBUA

Camoopranusamnus:



e CaMOCTOSITEJILHO COCTABIISATH IUIaH, AITOPUTM PEIICHUS 3aa4u (WJIA €T0 4acTh), BEIOMPATh CIOCOO PEHICHUS ¢ YYETOM
UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHbIN MHTE/JIEKT:

e BJAJETh CIOCOOAMU CAMOTIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3ysibTaTa pelIeHus MaTeMaTUYeCKOM 3aauu;

e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7a4l, BHOCUTh KOPPEKTUBBI B JICATEIIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAl/ICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIIEHMBATh COOTBETCTBHE pe3yJibTaTa JEATCIbHOCTH IIOCTAaBJICHHOM WEIH U YCIOBUSIM, OOBACHSTH TPUUYUHBI
JOCTH)KEHUS UM HEAOCTUKEHUS 1IeTTU, HAXOAUTh OITNOKY, TaBaTh OIEHKY PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

K xoHI1y 00yueHus B 5 Kjacce 00yJaroluiics MOTy4YUT CIEAYIOINE IPEeIMETHbIE Pe3yIbTaThl:

Yucia 1 BbIYUCTICHUA

[TonuMath ¥ TPaBUIBHO YMOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE C HATypadbHBIMU 4YHUCJIaMHU, OOBIKHOBEHHBIMU H
JNECATUYHBIMU JIPOOSIMHU.

CpaBHMBaTh W YNOPSJAOYMBATH HATYpaJbHBIC YHCIIA, CPABHUBATh B MPOCTEUIINX CIy4yasx OOBIKHOBEHHBIE NIpoOH,
JECATUYIHBIC POOH.

COOTHOCUTh TOUYKY Ha KOOPJAMHATHOW (YMUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM M H300pakarh
HaTypaJbHbIE YKCIa TOYKAMHU Ha KOOPAMHATHON (UMCIIOBOM) MPSIMOM.

Breimonuate apudMeTrueckue NEUCTBUS C HATYpaJbHBIMM YHUCJIaMH, C OOBIKHOBEHHBIMHU JIPOOSIMH B MPOCTEUIINX
Cay4Jasx.

BBITIOTHATE POBEPKY, NPUKUIKY PE3YIIbTATA BEIYMCICHUN.

OKpyTJIsTh HaTypaJibHbIE YKCIIA.

Pemmenne TeKCTOBBIX 3a7a4



Pemate TekcToBBIC 33724 apU(PMETHIECKUM CIIOCOOOM U € TMOMOIIBIO OPTaHW30BAaHHOTO KOHEYHOTO Tepedopa Bcex
BO3MOYHBIX BAPUAHTOB.

Pematp 3amaun, comepkamyue 3aBUCHUMOCTH, CBS3BIBAIOIIME BEIMYUHBI: CKOPOCTh, BpEMs, pacCTOSHUE, IICHA,
KOJIMYECTBO, CTOMMOCTb.

Hcrnonp30BaTh KpaTKUE 3aMMCH, CXEMBI, TA0IHITBI, 0003HAYEHUS TIPH PEIICHUN 3a71ad.

[Tonb30BaThCA OCHOBHBIMH €IMHULIAMHA U3MEPEHHUS: IIEHBI, MACChl, PACCTOSTHUS, BPEMEHU, CKOPOCTH, BBIPAXKaTh OJIHU
SIMHUITBI BEIMYUHBI Yepe3 APYTHE.

W3BnekaTh, aHaIU3UpPOBATh, OIICHUBATH WMH(OpMAaIWIO, MPEACTaBICHHYIO B TaOJHIle, Ha CTOJOYATON Juarpamme,
MHTEPIPETUPOBATH NIPE/ICTABIICHHbBIE JaHHbBIC, UCIIOJIb30BAaTh IAHHbBIC TIPU PEIICHUU 3a]1a4.

Harasignasi reomerpust

[Tonp30BaTHCS TEOMETPUICCKUMHU TTOHATUSAMU: TOUKA, TIPSAMasi, OTPE30K, Jyd, YToJI, MHOTOYTOJIbHHUK, OKPYKHOCTb, KPYT.

[IpuBOoANTH MPpUMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIMUX (OPMY U3YUCHHBIX T€OMETPUUECKUX (PUTYD.

Hcrnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIjlaMU: BEPIIMHA, CTOPOHA, C MHOTOYTOJLHHUKAMH: YTOJI, BEpIIHHA,
CTOpPOHA, IMaroHallb, C OKPYKHOCTBIO: PaJNyC, TUAMETP, IIEHTP.

N300pakath M3ydeHHBbIE TeOMeTpuUecKkrue (UTyphl Ha HEIIMHOBAHHOW M KJIeT4aTOW OyMare ¢ TOMOIIBIO IUPKYJS U
JIMHEVKH.

HaxonuTe IIWMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C TIOMOIIBIO JIMHEHWKH, CTPOUTH OTPE3KH 3aJaHHOU
JUTHHBI; CTPOUTH OKPY>KHOCTB 33JIaHHOTO PaJnyca.

Hcronp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJIBHHKA, KBagpara JJI WX MOCTPOCHMS, BBIYUCIICHHS IIIOIMIATU U
nepuMeTpa.

BeraucnaTs nmepuMeTp W IUIONIAAb KBaapara, MPSMOYTOJIbHUKA, (UTYp, COCTABICHHBIX M3 MPSIMOYTOJLHUKOB, B TOM
gucie Guryp, n300pakEHHBIX Ha KJIeT4aToi Oymare.

[Tonbp30BaThCS OCHOBHBIMH METPUYECCKUMHU EIUHUIIAMUA HM3MEPEHHS JUIMHBI, TUIOMIAJN; BBIPAXKATh OJHU EIUHUIIBI
BEIIMYUHBI Yepe3 APYyTHE.

Pacno3naBaThe nmapamienenunes, Ky0, UCIONIb30BaTh TEPMUHOJIOTHIO: BEPILIKMHA, peOpo, rpaHb, U3MEPEHHUS], HAXOIUTh
M3MEpPEHHUs Mapajuielienuiesia, Kyoa.



Boeruncnsate 006EM KyOa, napasienenuneaa no 3aJaHHbIM U3MEPEHHSIM, TT0JIb30BaThCs €AMHUIIAMU U3MEpeHHs 00bEMA.

Pemrars HECHOKHBIE 3a1a4 HA U3MEPEHUE T€OMETPUUECKUX BEJTMYUH B MPAKTUYECKUX CUTYALIHSIX.

K koHI1y 00yueHus B 6 kj1acce 00y4arouiuiicst HOJy4YUT CIEIYIONUE MPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BHIYUCICHUSA

3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUIAMH YKCEI M CIIOCOOAMU UX 3aIMCH, IEPEXOAUTH (€CIU ITO
BO3MOYKHO) OT OJTHOM (hOpMBI 3aIHUCH YUCHA K APYTOH.

CpaBHUBATh U yHOPSIOYUBATH II€JIbIC YKCJIA, OOBIKHOBEHHBIC U JIECSITUYHBIC IPOOU, CPaBHUBATH YKCJIA OJHOTO U
Pa3HbIX 3HAKOB.

BreinonuaTh, codetas yCTHbIE W NMHUCHbMEHHbIC MPUEMBI, apuU(PMETHUECKUE NEUCTBUS C HATYpPAIbHBIMU U IICJIBIMU
YuCcIaMy, OOBIKHOBEHHBIMH U JIECSITUYHBIMU APOOSMHU, MOJOXKUTEIHHBIMU U OTPUIIATEILHBIMU YUCIaAMHU.

BpruucnsaTe 3HaYEHUsI YMCIIOBBIX BBIPAXKEHUN, BBIIIOJHIATh NPUKUAKY U OLIEHKY PE3yJIbTaTa BbIYUCIICHUN, BBITIOJIHSITH
npeoOpa30BaHUs YUCIOBBIX BbIPAKEHUI HA OCHOBE CBOWMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M YMCIIOM M M300pakaTh YMCJIa TOYKAMHU Ha
KOOPJUHATHOM MPSIMOM, HAXOAUTHh MOAYJIb YHCIIA.

COOTHOCUTBH TOYKH B IPSIMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPJAUHATAMHU 3TOU TOUKH.

OKpyTJISTh LETbIE YKUCIa U IECITUIHBIC IPOOU, HAXOIUTh NMPUOIUKEHUS YHCEIL.

YucaoBbie 1 0yKBEeHHbIE BbIPAKEHUSA

[ToHumaTe U ymoTpeOJSITh TEPMUHBI, CBSI3AHHBIE C 3aMUCBIO0 CTEMEHW YHUCJIa, HAXOAWTh KBajpaT U KyO uucia,
BBIUKCIISITh 3HAYCHUS YMCIIOBBIX BBIPAXKEHUM, COJICPKALINX CTEIICHHU.

[Tonp30BaThCA MPU3HAKAMU JACITUMOCTH, PACKIIAbIBATH HATYPAJIbHBIC YMCIIA HA TPOCTHIE MHOKUTEIH.

ITonp3oBaThCs MacITabOM, COCTABIISITH TPOTIOPLIUM U OTHOIIICHUS.

Ucnonb3oBath OYKBBI AJisi 0003HAYEHUS] YUCEN MPHU 3alUCH MAaTeMaTHYECKUX BBIPaXEHUM, COCTABJISATH OYKBEHHBIC
BBIpOKECHHUSI W (OPMYJIbl, HaXOJWTh 3HAYCHUS OYKBEHHBIX BBIPAKEHUW, OCYIIECTBISA HEOOXOIUMBIC TOJICTAHOBKH H
peoOpa3oBaHMsI.

Haxonnte HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemmenue TeKCTOBLIX 33424



Pemmats MHOTOIIIarOBBIE TEKCTOBBIE 33a4l aPUPMETHUECKUM CIIOCOOOM.

Pemars 3amaum, CBA3aHHBIE C OTHOLICHHWEM, IPOIOPLUMOHATIBHOCTBIO BEIWYWH, IPOLICHTAMH, PEIIaTh TPU OCHOBHBIC
3a/layu Ha APOOU U MPOIICHTHI.

Pemars 3amaum, conepxamume 3aBUCHMOCTH, CBS3bIBAIOIIME BEJIIMYMHBL: CKOPOCTb, BpPEMsl, pPACCTOSHHE, LIECHA,
KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBLHOCTb, BpeMs, O0BEM padOTHI, UCIONb3YS APUPMETHUECKUE NIEUCTBHS, OLIEHKY,
IIPUKUIKY, [I0JIb30BATHCS €AUHULIAMU U3MEPEHUSA COOTBETCTBYIOIIUX BEIUYHUH.

CocTaBisATh OYKBEHHBIE BBIPQXKEHHUS 110 YCIOBHUIO 3aJa4H.

W3Bnekate MHPOpMaLKIO, MPEICTABICHHYI0 B TaOIuUAX, Ha JIMHEHMHOW, CTONOYATOM WM KPYrOoBOW aHarpammax,
MHTEPIIPETUPOBATH NPEICTABICHHBIE TAHHBIE, UCIIOJIb30BaTh JAHHBIE ITPU PEIICHUY 3a4a4.

[IpencraBasaTh HH(OPMALIKIO C TOMOIIBIO TAOJIHILL, JUHEWHOMN U CTONIOYATON JUarpamm.

Harasignasi reomerpust

[IpuBoAUTH MpUMEpPHl OOBEKTOB OKPYXAIOLIETO MHUPA, UMEIOUX (OPMY H3YyUYEHHBIX F€OMETPHUUECKHX IJIOCKUX U
MPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PABHBIX U CUMMETPUUHBIX (DUTYP.

N300pakaTh C MOMOIIBIO LUPKYJS, JIMHEWKH, TPAHCIIOPTHpPA HAa HEITWHOBAHHOM M KJIETYATONW Oymare H3y4deHHBIC
IJIOCKUE TeOMeTpUIecKue (GUrypbl U KOHPUTYpaIuU, CAMMETPUYHbBIE (DUTYPHI.

[lonb30BaTbCcs TEOMETPUUYECKUMHU MMOHATHSIMH: PAaBEHCTBO (UIYp, CHUMMETPHS, HCIOJIb30BaTh TEPMHUHOJIOTHUIO,
CBS3aHHYIO C CHAMMETPHUEN: OCb CAMMETPHUHU, LICHTP CUMMETPHHU.

Haxonute BenuuyuHBI YIJI0B M3MEPEHUEM C IIOMOIIBIO TPAHCHOPTUPA, CTPOUTH VYIJIbI 33aJaHHOW BEJIIMYMHBI,
MOJIb30BATHCS MPU PELICHUU 3a7a4 T'PALyCHOM MEPOM YIIIOB, PaCHO3HABATH HA YEPTEKAX OCTPBIM, MIPAMOW, Pa3BEPHYTHIN U
TYIIOW YIJIBL.

Bpluncnars AIMHY JIOMaHOMW, MEPUMETP MHOTOYTOJIBHHKA, MOJIB30BATHCA E€IWMHUIAMUA W3MEPEHHS JIMHBI, BBIPAXKATh
OJIHU €IMHUIIbI U3MEPEHHMS JINHBI YEPE3 ApyTHe.

HaxomguTe, ncnosnp3yst 4epTERKHbIE UHCTPYMEHTHI, PACCTOSHUAA: MEXKIY ABYMS TOYKaMHU, OT TOYKH JO OPSIMOH, JJIMHY
IIyTH Ha KBaJIPaTHOU CETKE.



Bbraucnate miomaas (GUryp, COCTaBIICHHBIX U3 MPSMOYTOJIBHUKOB, UCIIOJIL30BaTh pa30MEHUE Ha MPSMOYTOJIbHHUKH, Ha
paBHbIe (GUIYPHI, JOCTPAaMBAaHUC 10 IPIMOYTOJIbHHMKA, I10JIb30BAThCSI OCHOBHBIMH CIAMHHUIIAMHA H3MEPEHHS IUIOIIAJIH,
BBIpAXKaTh OJHH €IUHHIIBI H3MEPEHHS IIIOIIAIN Yepe3 APyTHe.

Pacro3naBaTh Ha MOJACIAX M HM300paXCHHUSAX MUPAMHIY, KOHYC, IWJIMHIP, UCHOJIH30BaTh TCPMUHOJIOTHIO: BEPIIHHA,
pedpo, TpaHb, OCHOBaHUE, Pa3BEPTKA.

N300pakaTh Ha KJIETYATON Oymare mpsSMOYTOJIbHBIN ITapajlie/ICITHIIC/T.

Bbrauciate 00bEM IPSIMOYTOJIBHOTO IMapajuiesienuIea, Kyoa, IOJb30BaThCAd OCHOBHBIMH CIWHHUIIAMHU H3MEPCHUS
00BEMa;

Pemarts Hecl1OKHBIC 3a1a49 Ha HAXO0XKXIACHUC I'COMCTPHUUICCKUX BCIINYHUH B IIPAKTUYCCKUX CUTyalIUAX.



TEMATHYECKOE INTAHUPOBAHUE
S KIIACC

KoauuyecTBo yacoB DJIEKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P KonrTpoabnbie | IlpakTuyeckune (wcpp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Harypanbnbie uncna. JleicTBus ¢ 43 1 bubnuoreka [JOK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/7f4131ce
9 Harnsanas reomerpus. JInaum Ha 12 5 bubnuoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnuoreka [JOK
3 06 0 48 1
PIKHOBCHHBIE APOLH https://m.edsoo.ru/7f4131ce
bu6nmmorexa [IOK
4 H .M 10 1
ATBUHAT reOMETpHA. WIHOTOYTONBHIRH https://m.edsoo.ru/7f4131ce
bu6nmmotexka [IOK
5 § 38 1
Hecsrirmbte Apobn https://m.edsoo.ru/7f4131ce
6 Harnsanas reometpus. Tena u Qurypsi B 9 1 bubnnoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nmmoreka [IOK
7 IT 600 10 2
OBTOPEHHE 1 GbobIEHHC https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 4
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6 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/t P Kontpoasubie | IIpakrnuyeckue (uubp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchbl
bubnuorexa [JOK
1 H 1
BTYPRILHHE HHCIA 30 https://m.edsoo.ru/7f414736
9 Harnsanas reomerpust. IIpsimele Ha 7 bubnuorexa [LIOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bubnnorexa [JOK
3 Jlpobu 32 1 1 https://m.edsoo.ru/7f414736
bubnuoreka [JOK
4 Harnsnnas reomerpus. Cummerpus 6 1 httos://m.edsoo.ru/7f414736
bu6nmmoreka [IOK
> Beipaienis ¢ Gyxsami 0 https://m.edsoo.ru/7f414736
Harnsannas reomerpus. @urypsl Ha bubmuoreka [LIOK
6 14 1 1
TTOCKOCTH https://m.edsoo.ru/7f414736
bu6nmmoreka [IOK
7 IT 40 1
OJIO’KUTEbHBIC M OTPUIIATENFHBIEC YHCITA httos://m.edsoo.ru/ 7414736
bu6nmmotexka [IOK
8 IT 6 1
PEACTABIICHIC AHHRX https://m.edsoo.ru/7f414736
9 Harnsgnas reometpus. @urypsl B 9 1 bubmuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenwue, o600IIeHNE, 20 9 bu6munorexa [IOK
CHCTEMaTH3alsl https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 6 5
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MNOYPOYHOE IIVNTAHUPOBAHUE

S KIIACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka KonTpouabnsie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 JlecsaTudHas cucteMa cuuciieHus. Psi 1 bubnuoreka [JOK
HaTypaJbHbIX YHCEI https://m.edsoo.ru/f2a0ccOc
5 Jecstuunas cucrema cuucieHus. Psn 1
HaTypaJIbHbIX YUCEl
. bubnuorexa [JOK
3 Hatypanbhnsiii psag. U 0 1
P PAL HEIo https://m.edsoo.ru/f2a0cafe
4 Harypansasiii psa. Yucino 0 1
5 HarypanbHble yricna Ha 1 bubmuoreka [LIOK
KOOPAWHATHOW MPSAMOKN https://m.edsoo.ru/f2a0e0fc
6 HarypanbHble yricna Ha 1 bubmuoteka [LIOK
KOOPJAMHATHOU IIPSIMOU https://m.edsoo.ru/f2a0e2a0
7 HatypanbHble yncna Ha 1 bubmuoteka [LIOK
KOOPJAMHATHOU IIPSIMOU https://m.edsoo.ru/f2a0e426
8 CpaBHEHHE, OKPYTJICHHE 1 bubnmnoreka [IOK
HaTypaJbHbIX YHUCEIl https://m.edsoo.ru/f2a0ce32
9 CpaBHEHHE, OKPYTJICHHE 1 bubnmnoreka [IOK
HaTypaJbHbIX YHUCEIl https://m.edsoo.ru/f2a0cf54
10 CpaBHEHHE, OKPYTJICHHE 1 bubnmnoreka [IOK
HaTypaJbHBIX YNCET https://m.edsoo.ru/f2a0d300
1 CpaBHeHMe, OKpYTJIEHHE 1 bubnuoteka [IOK
HaTypaJbHbIX YHUCEIl https://m.edsoo.ru/f2a0d440



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

CpaBHeHuE, OKpYyTJIEHHE

12
HaTypaJbHbIX YHCEI
13 Apudmernueckue aecTBUS C bubnuorexa [IOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0eaca
14 Apudmernueckue aecTBUS C bubnuorexa [IOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0f5ba
15 Apudmernueckue aecTBUS C bubnuorexa [LIOK
HaTypaJIbHBIMU YU CIIAMU https://m.edsoo.ru/f2a0f704
16 Apudmerndeckne AecTBUS C bubnuorexa LIOK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/f2a0fd8a
17 Apudmerndeckue IecTBUS C bubnuorexa LIOK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/f2a1015e
18 Apudmerndeckue neicTBUS C bubmmoreka [IOK
HaTypaJbHBIMU YUCIIAMH https://m.edsoo.ru/f2a10c3a
19 Apudmernueckue 1eHCTBUS C bubmuoreka [LIOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a10da2
CBoiicTBa HYJIS IPH CIOXKEHUU U
20 HOYKEHWU, CBOMCTBA €IUHULILI IIPU Bubmorexa IIOK
™ ’ p https://m.edsoo.ru/f2a104ec
YMHOKEHUHT
CBoiicTBa HYJISI IPH CIOXKEHUU U
21 YMHOXEHHUH, CBOMCTBA €AUHUIIBI IPU
YMHOKEHUHU
[lepemecTurenbHOE U coueTaTeIbHOE
99 CBOMCTBA CJIOKEHHSI 1 YMHOXKEHUS, bubnmnoreka [IOK
pacnpenenuTeIbHOe CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOKEHHUS
23 [lepemecTuTENEHOE B COUETATEIHHOE

CBOMCTBA CIIOKCHHS B YMHOXCHUA,
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pacnpenenuTeIbHOE CBOMCTBO
YMHOEHUS

HCpCMCCTI/ITeHBHOG " COUCTATCIIBbHOC

CBOMCTBA CIIOKCHHS B YMHOXCHUA,

24 pacnpenenuTelIbHOE CBOMCTBO
YMHOKEHUS
o5 Jlenurenu v KpaTHBIC YHCTIA,
pa3oKeHUE YKCIIa HA MHOKHTEITN
26 [enurenu u KpaTHbIE YKCIA, bubnuorexa LIOK
Pa3JIOKEHHE YUCIIa HAa MHOYKUTEIU https://m.edsoo.ru/f2a116b2
97 Jlenurenu v KpaTHBIC YHCTIA,
pa3oKeHUE YKCIIa HA MHOKHTEITN
bu6nmorexa LIOK
28 Hlenettue ¢ ocTatioM https://m.edsoﬁu/f2a1116c
bu6nmmoteka [IOK
29 Jlenenme ¢ ocTaTkoM https://m.edso;.lru/f2a114fa
bu6nmmorexa [IOK
30 [IpocTble 1 cocTaBHBIE YMCTA httos://m.e dso;.lru /231190
31 ITpocTeie 1 cocTaBHBIE YHCIIA bubmmorexa LIOK
https://m.edsoo.ru/f2al1bb2
39 [Tpuznaku genumoctu Ha 2, 5, 10, 3, bu6nunoreka [IOK
9 https://m.edsoo.ru/f2a11806
33 [Ipuznaku genumoctu Ha 2, 5, 10, 3, bu6nunoreka [IOK
9 https://m.edsoo.ru/f2a1196e
34 YucnoBble BEIpaXKEHUS; TOPAIOK bubmuotexa [LIOK
JeUcTBUl https://m.edsoo.ru/f2a11f18
35 YucnoBble BEIpaKEHUS; TOPAIOK bubmuorexa [LIOK

NENCTBUI

https://m.edsoo.ru/f2a12080
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Yucaopwie BBIPpAXKCHUSA; IIOPAOOK

bu6mmoreka [IOK

36
JercTBui https://m.edsoo.ru/f2a123fa
Perennie TeKCTOBBIX 3a71a4 Ha BCE
37 apudMeTHIECKUe NeHCTBUS, HA bubmmorexa [OK
P 8 : https://m.eds00.ru/f2a0f894
JBUKEHHUE U TOKYIIKU
Pemenue TekcTOBBIX 3a/1a4 HA BCE
38 apupMeTHIECKUE eﬁCTI:sI/I;I Ha bubmmorexa [OK
P g ’ https://m.edsoo.ru/f2a0f9fc
JBUKCHHUE U MTOKYTIKU
Pemenue TekcTOBBIX 3a/1a4 HAa BCE
39 apupMeTHIECKUE eﬁCTI;I/Iﬂ Ha bubmmorexa [OK
P 8 ’ https://m.edsoo.ru/f2a121a2
JBUKCHHUE U MTOKYTIKU
Pemenue TekCTOBBIX 3a/1a4 HA BCE
40 apupMeTHYECKUE eﬁCTI;I/Iﬂ Ha Bubmmorexa LOK
P g ’ https://m.edsoo.ru/f2a12558
JBUKCHHUE U MTOKYTIKU
Pemienne TekCTOBBIX 33724 Ha BCE
41 apudMeTHuecKue 1eHCTBHS, Ha Bubmorexa LOK
p A ’ https://m.edsoo.ru/f2a12832
JBUKEHHUE U TTOKYTKU
Pemenne TeKCTOBBIX 3a/1a4 Ha BCe
42 apudmeTnyecKkue AeNcTBUs, Ha bubmmorexa [OK
P g ’ https://m.edsoo.ru/f2a12990
JIBMKEHHUE U TIOKYITKH
43 KonTponbHas pabota o reme bubmuorexa [LIOK
"HaTypanbHble uncia v Hyjb" https://m.edsoo.ru/f2al2cba
a4 Touka, ipsiMasi, OTPE30K, JIyY. bu6mmoreka [IOK
Jlomanas https://m.edsoo.ru/f2a0d54e
N3Mepenne niMHbI OTpE3Ka,
45 METPUUYECKUE SAUHHUIIB U3MEPEHHUS bubmmorexa LIOK
P P https://m.edsoo.ru/f2a0daee
JUTAHBI
46 N3mepenne IIuHBI OTpe3Ka, bubmuoreka [IOK
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MCTPUUCCKHUEC CAMHUIBI U3SMCPCHUA

https://m.edsoo.ru/f2a0df3a

JUTAHBI
bu6mmoreka [IOK
4 ORPYARHOCTS I KpyT https://m.edsoo.ru/f2a00684
48 OKpYXHOCTh M KpyT
[IpakTuueckas pabora no reme
49 "l'rl)oc: H([)IeHI/Ie;I go aTI/I3H - brbmmorexa [IOK
P N "y P https://m.edsoo.ru/f2a0d7e2
OKpYKHOCTEH
50 VYromn. [Ipsamoii, oCTpbIid, TyHOW 1 bubnnoreka [IOK
Pa3BEPHYTHIN YIIIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpssmoit, OCTpBIii, TYIIOH U
Pa3BEPHYTHIN YIIIbI
bubnuorexa [JOK
52 Hsmepetiite yros https://m.edsoo.ru/f2a1319c
bu6nmmoreka [IOK
>3 Hsmepetirte yriop https://m.edsoo.ru/f2a132fa
bu6mmotexa I[IOK
4 41
> SMEPEHHE yIIoB https://m.edsoo.ru/f2a13476
55 [TpakTudeckas paboTta mo reme bubmuoreka [JOK
"IToctpoenue yrios" https://m.edsoo.ru/f2a13606
56 Hpo6s. [IpaBumnbHbIC U bubmuotexa [IOK
HEeIpaBUIIbHBIE TIPOOH https://m.edsoo.ru/f2a13764
57 Hpo6s. [IpaBumnbHbIC U bubmuoteka [IOK
HEeNpaBWIbHbIE TpOOH https://m.edsoo.ru/f2a13c8c
58 HpoOs. [IpaBunbHbIE U bubnmnoreka [IOK
HeNpaBUWIbHbIE APOOH https://m.edsoo.ru/f2a14146
59 HpoOs. [IpaBunbHbIE 1 bubnmnoreka [IOK

HETpaBUWIbHbIE APOOH

https://m.edsoo.ru/f2a153f2
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60 HpoOs. [IpaBunbHbIe 1 bubnuorexa [JOK
HeIpaBUIIbLHBIE IPOOH https://m.edsoo.ru/f2a15582
. bu6mmoreka [IOK
ol Octobrioe cBOHCTBO ApobH https://m.edsoo.ru/f2a143e4
bu6mmoreka [IOK
62 (0] 7 0
CHOBHOE CROUCTRO APODH https://m.edsoo.ru/f2a1451a
. bu6mmoreka [IOK
63 0
OctoBHOe CBOACTBO ApodH https://m.edsoo.ru/f2a1463c
. bubnuorexa [JOK
o4 OcHoBHoE CBOHCTBO ApoOH https://m.edsoo.ru/f2al475e
. bubnuorexa [JOK
65 0
OctoBHoe CBOACTBO ApodH https://m.edsoo.ru/f2a14c90
. bubnuorexa [JOK
66 0
OctoBHoe CBOACTBO ApodH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOWCTBO ApOOH
N bubnuoreka [JOK
68 Cpasnenie apodeit https://m.edsoo.ru/f2al4f74
N bubnuoreka [JOK
69 Cpasnenie apodeit https://m.edsoo.ru/f2a151f4
70 CpaBHeHue 1pobeit
71 CpaBHeHue podeit
79 CnoxeHue 1 BBIYUTaHUE bubmuoteka [IOK
OOBIKHOBEHHBIX Jpo0eit https://m.edsoo.ru/f2al7cc4
73 CroxeHue 1 BBIYUTaHUE bubmuoteka [IOK
OOBIKHOBEHHBIX Jpo0ei https://m.edsoo.ru/f2al7e54
74 Cl0KeHHE 1 BBIYUTAHUE bubmuoteka [IOK
OOBIKHOBEHHBIX JIpoOeit https://m.edsoo.ru/f2a1802a
75 ClI0)KEeHHE M BEIYUTAHHE but6mmoreka [JOK



https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e
https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a

OOBIKHOBEHHBIX JIPOOCH

https://m.edsoo.ru/f2al81ce

CroXeHue U BEIYUTAHNE

bu6mmoreka [IOK

76
OOBIKHOBEHHBIX Jpo0eit https://m.edsoo.ru/f2a1835e
77 CroXeHue U BEIYUTAHNE
OOBIKHOBEHHBIX JIpO0eit
78 CroXeHue U BEIYUTAHNE
OOBIKHOBEHHBIX JIpO0eit
79 Ci10’k€HUE U BEIYUTAHUE
OOBIKHOBEHHBIX ApOOeit
bubnuorexa [JOK
80 §)
Cmewarias Apodk https://m.edsoo.ru/f2a1592e
bubnuorexa [JOK
81 §)
Cmewarias Apodk https://m.edsoo.ru/f2al5a5a
bu6mmotexa [IOK
82
Cuewmanas Apods https://m.edsoo.ru/f2a15b68
bu6nmmotexka [IOK
83 Cmemanas 1podk https://m.edsoo.ru/f2al5e2e
YMHOXEHUE U JeTICHUE
84 OOBIKHOBEHHBIX IPOOEH; Bubmnoreka LIOK
AP ’ https://m.edsoo.ru/f2a184e4
B3aUMHOOOpaTHBIE 1pOOH
YMHOXEHHUE U JIeJIEHIE
85 06I)IKHOBCHHBI)i1 00e€li; Bubmiorexa LIOK
AP ’ https://m.edsoo.ru/f2a18692
B3aUMHOOOpaTHBIE IPOOH
YMHOXEHHUE U JIeJIEHIE
86 06LIKHOBCHHBI)§1 00eii; Bubmiorexa LIOK
AP ’ https://m.edsoo.ru/f2a18a20
B3aUMHOOOpaTHBIE IPOOH
87 VYMHOXEHUE U JIeJICHHE bubmuoreka [JOK

OOBIKHOBEHHBIX APOOEH;

https://m.edsoo.ru/f2a18h56
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B3aUMHOOOpaTHBIE APOOH

VYMHOXKEHNE U JIEJIEHUE

bub6mmoreka [IOK

88 i,
OOLIKHOBEHHEIX ApO0ei; https://m.eds00.ru/f2a19088
B3aMMHOOOpaTHBIE IPOOH
VYMHOXEHUE U JeJIEHHE
89 OOBIKHOBEHHBIX JIPOOEN; bubnmorexa [IOK
Apoben; https://m.eds00.ru/f2a19560
B3aUMHOOOpaTHBIE IPOOH
YMHOXEHUE U JeJICHUE
90 OOBIKHOBEHHBIX IPOOEH; bubnnorexa [IOK
AP ’ https://m.edso0.ru/f2a196a0
B3aMMHOOOpaTHBIC IPOOH
YMHOXEHHUE U JIeJIEHIE
91 06LIKHOBCHHBI)§I 00eii; bubmmorexa [IOK
AP ’ https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHBIC IPOOH
Perienne TeKCTOBBIX 3a/1ad,
92 coaepkamux apoou. OCHOBHEBIE bubnnorexa [IOK
JICPIATIIX D ' https://m.edsoo.ru/f2al81ce
3aja4u Ha JpoOu
Pemenne TekcTOBBIX 3a/1a4,
93 coZlep KaIuX Ipoou O(iIOBHHe bubmaorexa LHOK
JICPHAILHX IPOOH. https://m.edsoo.ru/f2a1835e
3aauu Ha Apo0u
Pemenne TekCcTOBBIX 3a/1a4,
94 coZlep KaIuX Ipoou O(iIOBHHe bubmorexa LOK
JICPIHAILHX IPOOH. https://m.edsoo.ru/f2al8c5a
3a/1auu Ha ApooH
Perienne TeKCTOBBIX 3a/1ad,

95 YKaInx on OI:{ BHEI bubmorexa [IOK
COACPAHAIIHX IPODH. LICHO © https://m.edsoo.ru/f2al8e76
3a/1auu Ha ApooH
Pemenne TeKCTOBBIX 3a1ad,

but6mmoreka [JOK
96 cozepxanux qpoou. OCHOBHBIE

3a/1auu Ha Apoou

https://m.edsoo.ru/f2al18f7a
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Penrenne TeKCTOBBIX 3aaa4,

bu6mmoreka [IOK

97 ou.O
COACPIAIIX APOOH. LICHOBHBIC https://m.edso0.ru/f2a199f2
3a/1ayu Ha ApoOH
Penenne TeKCTOBBIX 3a7a4,
98 comepaxkamux apoou. OCHOBHEIE bubsmorexa [IOK
JICpatiX 2p ) https://m.edsoo.ru/f2al9c2c
3a/1ayu Ha ApoOH
Pemenne TeKCTOBBIX 3a/1ad,
99 conxepxkamux a1poou. OCHOBHEIE bubmorexa HOK
JicpKatiux 1p ' https://m.edsoo.ru/f2alald6
3a1a4u Ha JpooOu
Pemenne TekCcTOBBIX 3a/1a4,
100 coZiepaKaIux Apoou OCI:-IOBHLIG bubmmorexa [IOK
JICpatiX 21p ) https://m.edsoo.ru/f2ala2ee
3a/1a4d Ha Jpoou
ITpumenenue OyKB I 3aIIHCH
101 M:TeMaTI/I‘leCKIZ)I: B}i aKeHUI " bubmmorexa [IOK
. P https://m.edsoo.ru/f2ala3fc
MIPEIOKEHU I
[Ipumenenue OykB 7151 3aMIUCU
102 MaTEMAaTUYECKUX BBIPAKEHUHN U
MIPEMIOKEHU I
103 KonTponbHas paboTa no reme bubmuoteka [LIOK
"OOBIKHOBEHHBIE JpoOH" https://m.edsoo.ru/f2ala51e
MHOroOyrojisHUKH.
104 YeTeIpEXYTOIBHUK, IPIMOYTOJILHUK bubmorexa HOK
pexyr - 1P yr ’ https://m.edsoo.ru/f2al6ae0
KBaJ[paT
MHOroyrojisHuKH.
105 Yerwl é}; OJBHUK, IPSIMOYTOJILHUK bubmmorexa [IOK
pexyr - 1P yr ’ https://m.edsoo.ru/f2al6c7a
KBaJ[paT
106 [IpakTuyeckas pabora o Teme bu6mmoreka [IOK

"ITocTpoeHne NpsIMOYTrOJIbHUKA C

https://m.edsoo.ru/f2al6ele



https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e

3a/IaHHBIMU CTOPOHAMU HA
HEJIMHOBAaHHOM Oymare"

bu6mmoreka [IOK
107 Tpeyronpimk https://m.eds00.ru/f2a16194
108 TpeyronbHHUK
[Tnomane 1 nepuMeTp
IPSIMOYTOJIbHUKA U
109 MI:IOFOYTOJIBHI/IKOB COCTAaBJIEHHBIX U3 bubnnorexa [IOK
yr ’ https://m.edsoo.ru/f2al6fe0
MPSIMOYTOJIBHUKOB, €TUHUITBI
HU3MEPEHHUS ILIOIIA 1
[Tnomane U nepuMeTp
[IPSIMOYTOJIBHUKA U
110 MI:})IOFOYFOJIBHI/IKOB COCTAaBJIEHHBIX U3 bubnnorexa [IOK
yr ’ https://m.edsoo.ru/f2a17184
MPSIMOYTOJIBHUKOB, €TUHUITBI
U3MEpEHHUS IO IU
[Tnomane u nepuMerp
MIPSIMOYTOJIBHUKA U
111 MII)-IOFOYFOJ'II)HI/IKOB COCTAaBJIEHHBIX U3 bubnmorexa [IOK
yr ’ https://m.edsoo.ru/f2a17328
MPSIMOYTOJIBHUKOB, €TUHUITBI
WU3MEPEHHUS TIIOIIA TN
bu6nmmorexka [IOK
112 11
CPUMETP MHOTOYTOJIBHHKA https://m.edsoo.ru/f2al691e
113 [Iepumerp MHOrOyrojapHUKa
bubnunorexka [IOK
114 Oeli
JlecaTiiRas 3aMuCh 1pobeit https://m.edsoo.ru/f2alb55e
bubnunorexka [IOK
115 i
Jlecsmanas sammct, Apodeii https://m.edsoo.ru/f2alb87e
116 Jecsitiunas 3amuch Apooeit bubnnorexa [JOK

https://m.edsoo.ru/f2albcfc



https://m.edsoo.ru/f2a16194
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https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc

bu6mmoreka [IOK

117 CpaBHenye 1eCSTHIHBIX po0eii https://m.edsoo.ru/f2alc49a
118 CpaBHeHUE JIECATUIHBIX APOOCH ﬁgg?;;l%iiﬁaialcsge
119 CpaBHeHuE JIECATUUHBIX APOOeit ﬁggﬁﬁ;ﬁﬁiamoz
120 CpaBHeHUE IECATUYHBIX APOOeit ﬁgg?;;l%iiﬁ?}éalccze
121 CpaBHeHuE IECATUYHBIX APOOeit

122 JleficTBUS ¢ NECATUIHBIMH JIPOOSIMHU ﬁggﬁﬁgﬁﬁiamm
123 JleficTBUS ¢ JECATUIHBIMH IPOOSIMHU ﬁggﬁ;ﬁgﬁﬁiamgg
124 JleiicTBHS ¢ AeCITUUHBIMU APOOSIMU ﬁgg?;ﬁﬁiiﬁ?}éam 174
125 JleiicTBHS ¢ AeCITUUHBIMU APOOSIMU ﬁggﬁ?;iﬁ?)ﬁafzaldﬂe
126 JleiicTBHS ¢ AeCITUUHBIMU APOOSIMU Eggﬁ?;l%tiﬁfﬁ(zaldem
127 JleiicTBUS ¢ AeCSITUUHBIMU APOOSIMU Eggﬁ?;ledtzﬁ?}éaldmo
128 JleiicTBHS ¢ AeCITUYHBIMU APOOSIMU Egi?;;:i;iﬁ?}éald%e
129 JleficTBUSI ¢ JECATUIHBIMH IPOOSTMHU Eggﬁ?;ledizﬁafzald%z
130 JleiicTBUS ¢ AeCITUUHBIMH JpOoOSIMU ngg;;ledizﬁ(ﬁfzalda?a
131 JleficTBUSI ¢ JECATUIHBIMH TPOOSIMHU buomorexa HOK

https://m.edsoo.ru/f2aldb88



https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88

bu6mmoreka [IOK

132 I o
JIeHCTBUS C ACCATHYHBIMH APOOAMU https://m.edsoo.ru/f2ale0la
bubnnorexa [JOK
1 .
33 JleiicTBis ¢ ACCATHIHBIMH APOGMH https://m.edsoo.ru/f2ale150
. bub6mmoreka [IOK
134 o
JICHCTB € ACCATHUHBIMH APOOIMH https://m.edsoo.ru/f2ale268
. bu6mmoreka [IOK
135 §)
HCHCTBHA C ICCATHHHBIMH APOOAMH https://m.edsoo.ru/f2ale3da
. bubnuorexa [JOK
136 JleficTBUS ¢ JECATUIHBIMH JIPOOSIMHU https://m.edsoo.ru/faledf?
bubnuorexa [JOK
137 I §)
HCHCTBHA C ICCATHHHBIMH APOOAMH https://m.edsoo.ru/f2ale4f2
. bubnuorexa [IOK
138 §)
HCHCTBHA C ICCATHHHBIMH APOOAMH https://m.edsoo.ru/f2ale5f6
bu6nmmoteka [IOK
139 I
JleiicTBus C NCCATHIHBIMI APOOSM https://m.edsoo.ru/f2ale704
140 JleiicTBHS ¢ AeCITUUHBIMU APOOSIMU
. bubnmnoreka [IOK
141 Oxpyrieine 1ecATHIHbIX Apo0eil https://m.edsoo.ru/f2ale826
. bubmuoreka [JOK
142
OKpyrieHue JCCATHHEIX APoDeii https://m.edsoo.ru/f2aleb50
. bubmuorexa [IOK
143 Oxpyriienue JecaATHHEIX Apobeit https://m.edsoo.ru/f2alec68
144 OxkpyrieHne 1ecITUYHBIX Ipooeit
Pemenne TekCcTOBBIX 3a/1a4,
145 comepxkamux gpoou. OCHOBHEIE bubamorexa [TOK
JICpaIIX 21p ) https://m.edsoo.ru/f2aled8a
3a/1auu Ha Apoou
146 Pemenne TeKCTOBBIX 3a7a4, Bubmrorexa LIOK

https://m.edsoo.ru/f2alef10
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coziepkanux 1poou. OCHOBHBIC
3a/1ayu Ha ApoOH

Penrenne TekCTOBBIX 3a1a4,

147 61 O bu6mmoreka [IOK
COACPRAILIX IPODH. LCHOBHDIC https://m.eds00.ru/f2a1f028
3a/1auu Ha Apoou

» Pemenne TeKCTOBgIX éa)laq, Bubmiorexa LIOK
COACPIAIIIX APOOH. LICHOBHBIC https://m.edsoo.ru/f2al1f136
3a/1a4d Ha Jpoou
Pemenne TekCcTOBBIX 3a/1a4,

149 coaepxamux 1poou. OCHOBHBIC
3a/1a4d Ha Jpoou
Pemenne TekCcTOBBIX 3a/1a4,

150 coaepxamux 1poou. OCHOBHbBIC
3a/1a4u Ha Jpoou
KonTponbHnas paboTa no reme bubmuoreka [LIOK

151
"JlecsiTuuHble Apoou” https://m.edsoo.ru/f2a1f23a

- MHororpaHHUKH. 111\206pa>KeHHe Bumiorexa LIOK
MHOTOTPAHHHKOB. MOACTH https://m.edsoo.ru/f2ala69a
MPOCTPAHCTBEHHBIX TEJ

o MHororpaHHUKH. 111\206pa>KeHHe Bumiorexa LIOK
MHOTOTPAHHHKOB. MOACTH https://m.edsoo.ru/f2alad2a
MIPOCTPAHCTBEHHBIX TEJ

- HpélM}?Yl‘(iﬂBHBIﬁ ngannenenﬂneﬂ, Butmiorexa [[OK
Ky0. FaspepTku Kyba 1 https://m.edsoo.ru/f2a1a802
napasuiesienumneaa
[IpssMoyTONLHBIN MTapallIeNIeIUIe/,

pAM yr"n P s but6mmoreka [JOK
155 KyO. Pa3BépTku kyba u

napaIeJICiuIcaa

https://m.edsoo.ru/f2ala924
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[IpakTuueckas pabora no reme bubnuorexa [IOK
156 .
"Pa3BépTKa Kyba" https://m.edsoo.ru/f2alaef6
O061EM Ky0a, MPSIMOYTOJIBHOTO bubnuorexa [IOK
157
napajuieyenunena https://m.edsoo.ru/f2alb09a
158 O061EM Ky0a, MPSMOYTOJIBHOTO bubnuorexa [IOK
napajuieyenunena https://m.edsoo.ru/f2alb248
159 O0béM KyOa, IPSIMOYTOJIBHOTO
napaJuiesenunena
160 O061EM Kyba, TPSMOYTOJIBHOTO
napaJuiesnenunena
[ToBTOpEHNE OCHOBHBIX MOHITUH H
161 METOJIOB Kypca 5 kiacca, 0000ieHme bubnnoreka [IOK
3Hanwmii / Beepoccuiickas https://m.edsoo.ru/f2a1f76c
npoBepoyHas paborta
162 Wrorosas koHTposibHAs paboTa / bubnuoteka [IOK
Bcepoccuiickas npoepouHas pabota https://m.edsoo.ru/f2a1f924
s IToBTOpEeHUE OCgOBHBIX nogﬂgnﬁ 51 BuGmorexa 1OK
MeTOH?B Kypea » [acea, 0bobIIeHIe https://m.edsoo.ru/f2alfaaa
3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
164 METO (l)jB Kypca 5 kiacca, 00o0uieHue bubmorexa HOK
- P ’ B https://m.edsoo.ru/f2a1fc08
3HAHUH
IToBTOpEHME OCHO 0 5
165 MeTB(T (I))B I;H ca 15{ K?II:;I:aHogg;HHe:He bubmmorexa [IOK
Hv P ’ B https://m.edsoo.ru/f2alfeec
3HAHUH
IToBTOpEHME OCHO 0 5
BTOPCHU HOBHBIX ITOHATHUU U B]/I6_]'H/I()TeKa I_IOK
166 METOJIOB Kypca 5 kiacca, 00001eHme

3HAHUU

https://m.edsoo.ru/f2a200a4
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[ToBTOpEHKME OCHOBHBIX MOHATHI U

167 METOJIOB Kypca 5 kiacca, 0000meHme 1
3HAHUU
[ToBTOpEHME OCHOBHBIX MOHATHI U
168 METOI0B Kypca 5 kitacca, 00001eHue 1 bubnmorexa [IOK
AOB VP » ODODIH https://m.eds00.ru/f2a201f8
3HAHUU
IToBTOpEHKE OCHOBHBIX MOHATUN U
169 METOJIOB Kypca b xitacca, 00001enne 1 bubnmnorexa [IOK
Hu P ’ - https://m.edsoo.ru/f2a20388
3HAHUM
IToBTOpEHuEe ocHO 0 5
170 Me:: (I:B }IiH ca g K?I};?:I:anogzgnilfne 1 bubnmnorexa [IOK
Hu P ’ - https://m.edsoo.ru/f2a2069e
3HAHUN
OBIIEE KOJIMYECTBO YACOB IIO 170

[TPOI'PAMME
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6 KJIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabubie | I[lpakTunueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoTsbI padoTsbI
pecypchbl
Apudmernueckue 1eicTBUA C
1 MHOTI'03HAYHBEIMH HATypPaIbHBIMH 1 bubmmorexa [IOK
yp https://m.edsoo.ru/f2a208ec
YUCIIAMHU
Apudmernyeckue IeHCTBHUA C
5 pud A 1 bubnuoreka [JOK
MHOTO3HAYHLIMU HATYPaJIbHLIMU
yp https://m.edsoo.ru/f2a20aea
YHCIIAMHU
Apudmernyeckue IeHCTBHUA C
3 pud A 1 bubnuorexa [JOK
MHOTO3HAYHLIMU HATYPaJIbHLIMU
yp https://m.edsoo.ru/f2a2140e
YHCIIAMHU
ApudmMerndeckue TeUCTBUS C
4 po (I:)S . ATVDA 1 bubnuoreka [JOK
MHOT'O3HAYHBIMH HATYPaIbHBIMU
yp https://m.edsoo.ru/f2a21580
YHCIIAMHU
ApudpmMerndeckue IeUCTBUSA C
5 po (I:)S . ATV 1 bubnuoreka [JOK
MHOT'O3HAYHBIMH HATYPaIbHBIMU
yp https://m.edsoo.ru/f2a216de
YHCIIAMHU
Apudmerndeckue 1eUCTBUSA C
5 po (I())S . ATV 1 bubmuorexa [JOK
MHOTO3HAYHBIMH HATYPaIbHBIMU
yp https://m.edsoo.ru/f2a2180a
YHCIIAMHU
7 YucnoBble BIpaXeHHUs], TOPSIIOK 1 bubmuotexa [LIOK
JIEUCTBUM, HCIIOJIH30BAHUE CKOOOK https://m.edsoo.ru/f2a20c48
8 YucnoBble BEIpaXEeHHUs], TOPSIOK 1 bu6muoreka [LIOK

ENCTBUMN, UCIIOIb30BaHHUE CKOOOK

https://m.edsoo.ru/f2a20d6a
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Yucaopwie BBIPpAXKXCHUS, IOPAIOK

o IEMCTBUM, UCITOJIb30BaHHUE CKOOOK

10 UwucnoBbie BEIPAXKEHUS, TOPSIIOK
JIeHCTBUI, MCIIOJIBL30BaHHE CKOOOK

1 UwucnoBbie BEIPAXKEHUS, TOPSIIOK
JIeHCTBUI, UCIIOJIBL30BaHHE CKOOOK

12 OKpyriieHHe HaTypajJbHbIX YHCEI bubmmorexa [IOK

https://m.edsoo.ru/f2a21274

13 OxpyrieHne HaTypaJIbHbIX YUCET

14 OxpyrieHne HaTypaJIbHbIX YUCET
Jlenureny v KpaTHBIC YHCIIA;

15 HaWOOJIBIINI OOIIUI AEIUTENb U bubnnorexa [IOK
HaMMeHbIIICE OBIee KpATHOE https://m.edsoo.ru/f2a22a3e
Jlenureny u KpaTHBIC YHCIIA; BuGmiorexa LIOK

16 EZESE;EZZ ggi::f;g:;ggb " https://m.edsoo.ru/f2a22h9c
Jlenurenu u KpaTHbIE YHCIA;

17 HarOOJIBIINI OOIINI AEIUTENb U bubnnorexa [IOK
HavMMeHbIIIee 00111ee KpaTHOe https://m.edsoo.ru/f2a2340c
Jlenurenw u KpaTHBIC YHCTIA;

18 HAHOOBIINHA OOIIUH AETUTEID U
HauMeHbIIee o0Iee KpaTHOe
Jlenurenu U KpaTHBIC YHCTIA;

19 HauOOJIBIINI OOIIUH AETUTED U
HaWMeEHbIIIee 0011Iee KpaTHOE
Jlenurenu u KpaTHbIC YHCTIA;

20 HAUOOJIBIINHA OOIUH AETUTEID U

HaWMeEHbIIIee 00111ee KpaTHOE



https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c

bu6mmoreka [IOK

21 JLSTHMOCTE CYMMbI H [IPOH3BEACHHS https://m.edsoo.ru/f2a22d2c
22 JlenuMocTb CyMMBbI U TIPOU3BEIEHUS bubmorexa LIOK
https://m.edsoo.ru/f2a23254
23 JleneHue ¢ ocTaTKOM
bubmuoreka [JOK
24 flenetine ¢ ocTatkoM https://m.edsoﬁu/f2a24104
25 Pemenue TekcToBBIX 33124 Bubmorexa ITOK
https://m.edsoo.ru/f2a21e90
26 Pemenue TekcTOBBIX 3a1a4 Bubmorexa ITOK
https://m.edsoo.ru/f2a2226e
27 Pemenue TekcToBBIX 33124 Bubmorexa ITOK
https://m.edsoo.ru/f2a22412
28 Pemenne TekCTOBBIX 3a1a4 bubnnorexa [IOK
https://m.edsoo.ru/f2a226e2
29 Pemenne TekCcTOBBIX 3a7a4 bubmaorexa LHOK
https://m.edsoo.ru/f2a228a4
30 KonTponbHas paboTa o reme bubnuoreka [LIOK
"HaTypanbnble yncna” https://m.edsoo.ru/f2a242a8
31 [MepnieHIUKYISIPHBIC TIPSIMBIC bubmorexa [TOK
https://m.edsoo.ru/f2a24442
32 [lepnenukynsipHbIe NpsMBbIE bubmmorexa LIOK
https://m.edsoo.ru/f2a24596
bubmuoteka [IOK
33 Hapauienbibie IpaMbIe https://m.edsofru/f2a248d4
bubmuoteka [IOK
34 HapaznenbHbie npsmbie https://m.edsogru/f2a24a32
35 PaccrosiHue mexny 1ByMs TOUKaMH, bu6mmoreka [IOK

OT TOYKH 110 NPSAMOH, JJIMHA

https://m.edsoo.ru/f2a24776
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MapIIpyTa Ha KBaJpaTHOM ceTke

PaccrosiHue mexny 1ByMs TOUKaMH,

36 OT TOYKHU JI0 MPSAMOH, JJTUHA
MaplIpyTa Ha KBaJ{paTHOU CETKe
Paccrosinue Mexay IByMsl TOUKaMH,
37 OT TOYKH JI0 MPSIMOM, JJIMHA bubmorexa HOK
HO TIPAMOT, JUTH https://m.edsoo.ru/f2a24eb0
MapuipyTa Ha KBaJ[paTHOU CETKE
OOBIKHOBEHHAs IPOOb, OCHOBHOE
38 CBOMCTBO IpOo0H, COKpaIICHUE bubmmorexa [IOK
N AIPOOH, COKpaill https://m.edsoo.ru/f2a261fc
IpooOeit
06 OBeHHas Ipo0b, OCHOBHOE
39 CBOI;/“III:;IB(]: HI:)6ﬂHHF()30KBa :HP]:: bubmmorexa LIOK
N AIPODH, COKpalll https://m.edsoo.ru/f2a26670
Ipooeit
OOBIKHOBEHHAs IP0Ob, OCHOBHOE
40 CBOMCTBO JApOOH, COKpaIeHne brbmmorexa [IOK
. FIPODH, COKpatl https://m.edsoo.ru/f2a26936
npo0eii
OOBIKHOBEHHAs IpoOb, OCHOBHOE
41 CBOICTBO 06I/IHIZOK alieHue bubmmorexa LIOK
. APODH, CORpatll https://m.edsoo.ru/f2a26ab2
npo0eit
42 CpaBHEHHE U YIOPSAIOYHBAHNE bubnnorexa [IOK
npo0ei https://m.edsoo.ru/f2a2721e
13 CpaBHEHUE U yIOPAI0UMBAHUE bubnuoteka [IOK
npobeit https://m.edsoo.ru/f2a2749
a4 CpaBHEHUE U yIOPAI0UMBAHUE bubmuoteka [IOK
npo0eit https://m.edsoo.ru/f2a275ac
45 Jecatuunble 1pobu 1 MeTpUyecKas bu6mmoreka [IOK
cucrema Mep https://m.edsoo.ru/f2a2638c
46 Jecsatuunbie 1poOu U MeTprUYecKas



https://m.edsoo.ru/f2a24eb0
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cucTeéMa MEp

Apudmernueckue 1eicTBUS C

47 OOBIKHOBEHHBIMH U JECATUYHBIMUA bubnmorexa [IOK
& https://m.edsoo.ru/f2a276c4
JIpoOsIMU
Apudmerndeckue 1eUCTBUS C
48 OOBIKHOBEHHBIMHU U JECATUYHBIMA Bubmaorexa IOK
A https://m.edsoo.ru/f2a277dc
JIPOOSIMHU
Apudmerndeckue 1eHCTBUSA C
49 OOBIKHOBEHHBIMH U JECATUYHBIMA Bubmorexa ITOK
a https://m.edsoo.ru/f2a27d40
JIPOOSIMH
A €TUYECKHE JCHC C
D | otrmtonenmmat n seorsma BuGmorexa LIOK
a https://m.edsoo.ru/f2a27ec6
JIPOOSIMH
Apudmerrdeckue I1eHCTBUS C
51 OOBIKHOBEHHBIMH U NECATUYHBIMA Bubmorexa IIOK
a https://m.edsoo.ru/f2a27c00
IpobOsaMu
bu6nmmotexka [IOK
52
Orromerme https://m.edsoo.ru/f2a282c2
53 OTHolIEHHE
54 JleneHnue B JaHHOM OTHOIIEHUH bubmorexa HOK
a https://m.edsoo.ru/f2a28448
55 JleneHne B JaHHOM OTHOIIICHUH
but6mmoreka [JOK
56 M 0
ACIITAD, HpOTOPIA https://m.edsoo.ru/f2a28a7e
but6mmoreka [JOK
57 M 0
ACIIITAD, MpoToptHs https://m.edsoo.ru/f2a28c22
58 [TonsTHE TIpOIIEHTA bubamorexa [OK

https://m.edsoo.ru/f2a28d76
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bu6mmoreka [IOK

59 I1 e e
OHTHE MponeTa https://m.edsoo.ru/f2a28efc
Brrunciienure nporeHTa oT BeIMYUHbI bubmmoreka [IOK
60 R
Y BEJIMYUHBI 110 €€ IPOLEHTY https://m.edsoo.ru/f2a29064
61 Brluncnenue npoueHTa ot BeIM4YUHbI bubnuorexa [IOK
Y BEJIMYMHBI MO €€ MPOLEHTY https://m.edsoo.ru/f2a291e0
62 Brruucnenue npoieHTa oT BeTMYUHbI
Y BEJIMYMHBI 110 €€ IPOLIEHTY
63 Brruucnenue npoiueHTa oT BeTMYUHbBI
Y BEJIMYUHBI 110 €€ MPOLIEHTY
Pernienne TeKCTOBBIX 3a/1ad, bubnuorexa [JOK
64
coJIepKaIuX APOOH U MPOIICHTHI https://m.edsoo.ru/f2a26512
65 Pernienue TeKCTOBBIX 3a/1ad, bubnuorexa [JOK
COJIepIKaIINX IPOOH U MPOLIEHTHI https://m.edsoo.ru/f2a2818c
66 Pemienne TeKCTOBBIX 3a/ad, bu6nmmoteka [IOK
CoJIepXKalux APOOH U MPOIICHTHI https://m.edsoo.ru/f2a29546
67 Pemienne TeKCTOBBIX 3a/ad, bu6mmotexa [IOK
CoJIepXKaluX APOOH U MPOIICHTHI https://m.edsoo.ru/f2a29a46
68 Pemienne TeKCTOBBIX 3a/ad, bu6nmmoreka [IOK
coJiep KaliX IpoOU U MPOLEHTHI https://m.edsoo.ru/f2a29bea
69 KonTponbHas pabota 1o reme bubmuorexa [LIOK
"JIlpo6u" https://m.edsoo.ru/f2a29d34
20 OceBas cummetpust. LlenTpanpHas bubnmnoreka [IOK
CUMMeETpUs https://m.edsoo.ru/f2a2509a
71 OceBas cummetpusi. LlentpanbHas bubmuoteka [IOK
CUMMETpUs https://m.edsoo.ru/f2a25428
72 [TocTpoeHne CUMMETPUYHBIX QUTYD bubmmorexa LIOK

https://m.edsoo.ru/f2a252ca
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bu6mmoreka [IOK

3 Hoctpoetiite CHMMCTPIHEIX GHIyp https://m.eds00.ru/f2a257fc
74 [IpakTrnueckas paboTa 1o Teme bubmmoreka [IOK
"OceBas cummerpus"” https://m.edsoo.ru/f2a2598c
75 CummeTpus B IPOCTPAHCTBE bubmmorexa LIOK
https://m.edsoo.ru/f2a25ae0
IT
15| e sy bimorera LIOK
. https://m.edsoo.ru/f2a2b274
MPEUIOKEHU I
77 bykBeHHbIE BBIpaKEHUS U YUCIIOBBIC bu6mmoteka LIOK
MOJICTAHOBKH https://m.edsoo.ru/f2a2b972
78 byKkBEeHHBIE PaBEHCTBA, HAX0XKICHHUE bubnuorexa [LIOK
HEU3BECTHOTO KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79 byKkBEeHHBIE PaBEHCTBA, HAX0XKICHHUE bubnuorexa LIOK
HEU3BECTHOI'O KOMITOHEHTA https://m.edsoo.ru/f2a2bbe8
bubnmnoreka [IOK
80 Dopmysst https://m.edso;.lru/fZaZbd14
bubnnoreka [IOK
81 Dopmysst https://m.edsogru/fZaZbe40
82 YeTbIpEXyroJIbHUK, IPUMEPDI bubmuoteka [LIOK
YETBIPEXYTOJIBHUKOB https://m.edsoo.ru/f2a2al9e
83 [TpstMmoyTONBHUK, KBaApaT: CBOWCTBA bubmuorexa [LIOK
CTOPOH, YIJIOB, IHaroHaJIen https://m.edsoo.ru/f2a2a2f2
84 [TpstMmOyTONBHUK, KBapaT: CBOWCTBA
CTOpOH, yIJIOB, AMAaroHaaen
85 Hsmepenue yrinos. Bunabl bu6mmoreka [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/f2a2a75¢c
86 N3mepenne yrinos. Buapl bubmuoteka [IOK



https://m.edsoo.ru/f2a257fc
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https://m.edsoo.ru/f2a2b274
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TPEYroJbHUKOB

https://m.edsoo.ru/f2a2ab94

bu6mmoreka [IOK

87 Hepmuetp MroroyrobHia https://m.edsoo.ru/f2a29eb0
88 [TepumeTp MHOTOYTOJIBHHKA
89 [Tnomans purypsr
90 [Tnomans hurypsr
91 DopMyIIbl IEPUMETPA U TUIOLIAAN
PSMOYTOJIbHUKA
92 DopMyIbl IEPUMETPA U IIJIOIIATN
PSMOYTOJIbHUKA
03 [Ipubnnxénnoe nzmMepeHue
ionaau Guryp
94 [IpakTrueckas paboTa 1o Teme bubmmoreka [TOK
"Ilnomane kpyra" https://m.edsoo.ru/f2a2ae8c
KonTponbhas padota no reme
95 "Beipaxkenus ¢ OykBamu. Purypsl Ha
IocKocTH"
bubnnoreka [IOK
% Henste mmcna https://m.edso<1—.1ru/f2a2bf6c
bubnnorexa [IOK
o1 Henre smena https://m.edsoﬁu/fZaZcO?a
bu6mmoreka [IOK
%8 Henre mmena https://m.edsogru/f2a2017e
99 Mopyne uncia, reoMeTpu4ecKas bu6mmoreka [IOK
MHTEpIpEeTanus MOIYJIsS https://m.edsoo.ru/f2a2c886
100 Mopyne yncna, reoMeTpudecKas bu6mmoreka [IOK
MHTEpIpEeTanus MOIYJIS https://m.edsoo.ru/f2a2ca3e
101 Monynb uncia, reoMeTpudecKas bubmuoteka [IOK



https://m.edsoo.ru/f2a2ab94
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UHTEPIIPETALMS MOTYIIS

https://m.edsoo.ru/f2a2chab

MOI[YJIB qucia, recoMCTpruicCKad

102
WHTEPIIPETAINS MOTYJIS
103 Monyib uncia, reoMeTpruIecKast
WHTEPIIPETAIHS MOTYJIS
104 YwuciioBbIe MPOMEXKYTKH
105 [TookuTEeNTHHBIC M OTPHUIIATEITHHBIC
qucia
106 [TookuTENTHHBIC M OTPHUIIATEITHHBIC
qucia
107 CpaBHEHHE MTOJIOKUTEIBHBIX U bubnnoreka [IOK
OTPHULATEIbHBIX YUCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE MTOJIOKUTENBHBIX U bubmmoreka [JOK
OTPHULATEIIBHBIX YUCEN https://m.edsoo.ru/f2a2cf48
109 CpaBHeHUE OJIOKUTENBHBIX U
OTpUIATENbHBIX YHCET
110 CpaBHeHUE OOKUTENBHBIX U
OTPHUIATEIILHBIX YHCET
111 CpaBHeHUE OJOKUTENBHBIX U
OTPHUIATEIILHBIX YHCET
ApudmeTrndeckue IeHCTBUS C
11 puch Bu6miorexa [TOK
MOJIOKUTEITHLHBIMU U
https://m.edsoo.ru/f2a2d830
OTPHUIATESIIEHBIMH YUCITAMA
Apudmernueckue 1eUCTBUS C
113 MOJIOKUTETBHBIMH U bubamorexa [TOK
https://m.edsoo.ru/f2a2d984
OTPHUIATENILHBIMH YHCTIAMHU
114 Apudmernueckue aelcTBUS C bu6mmoreka [IOK

ITOJIOKHUTCIIBHBIMU H

https://m.edsoo.ru/f2a2dab0



https://m.edsoo.ru/f2a2cba6
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OTpULATCIIBHBIMU YU CIIaMH

Apudmernueckue aecTBUS C

bub6mmoreka [IOK

115 HOJIOKUTEIBHBIMA U
https://m.edsoo.ru/f2a2ddee
OTPULIATEIILHBIMU YU CIIAMU
Apudmerndeckue 1eUCTBUS C
116 HOJIOKUTEIBHBIMA U Bubmaorexa IOK
https://m.edsoo.ru/f2a2defc
OTPHUIIATEIILHBIMU YHCIIAMHU
Apudmerndeckue 1eHCTBUSA C
117 HOJIOKUTEIBLHBIMA U Bubmorexa ITOK
https://m.edsoo.ru/f2a2e384
OTPHUIIATEIILHBIMU YHCIIaMHU
ApudMeTuuecKue JIEUCTBUS C
118 H(I))J'qu))KI/ITeJ'IbHBIMI/I " bubmorexa LOK
https://m.edsoo.ru/f2a2e5f0
OTPHUIIATEIILHBIMU YHCIIAMH
Apudmerndeckue neicTBUS C
119 HOJIOKUTEILHBIMA U Bubmorexa IIOK
https://m.edsoo.ru/f2a2e762
OTPULIATEIILHBIMU YHCTIAMHU
Apudbmernueckue neHCTBUA C
120 H(I))J'qu))I(I/ITeJ'IbHLIMI/I u bubnnorexa [IOK
https://m.edsoo.ru/f2a2eb90
OTPULIATEIILHBIMU YU CIIAMH
Apudbmernueckue neHCTBUA C
121 H(I))J'qu))I(I/ITeJ'IbHLIMI/I " bubnmorexa [IOK
https://m.edsoo.ru/f2a2ecf8
OTPHUIIATEIHHBIMU YU CIIAMH
Apudmernueckue neiicTBU C
122 H(f)ﬂoq))KI/ITeJ'ILHBIMI/I u bubmorexa [OK
https://m.edsoo.ru/f2a2ee10
OTPHUIIATEIHHBIMU YU CIIAMH
Apudmernueckue 1eUCTBUS C
but6mmoreka [JOK
123 HOJIOKUTEIHHBIMA U

OTpULATCIIBHBIMU Y CIIaMU

https://m.edsoo.ru/f2a2f248
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Apudmernaeckue 1eUCTBUS C

124 MMOJIOKUTENBHBIMHA U
OTPHUIIATEIILHBIMU YHCIIAMHU
Apudmernaeckue 1eUCTBUS C
125 MOJIOKUTEILHBIMHU U
OTPHUIIATEIILHBIMU YHCIIAMHU
Apudmerndeckue neicTBUS C
126 [IOJIOKUTEIHLHBIMU 1
OTPHUIATECIIEHBIMH YHCIIAMH
Apudmerndeckne AecTBUS C
127 MOJIOKUTEILHBIMHU U
OTPHUIIATEIILHBIMU YHCIIAMH
Apudmerndeckue IecTBUS C
128 MOJIOKUTEILHBIMHU U
OTpUIATENIbHBIMH YUCIIaAMU
Apudmernueckue 1eHCTBUS C
129 MMOJIOKUTEIEHBIMH 1
OTpUIIATENIbHBIMH YUCIIaAMU
ApudmeTrnueckue IeHCTBUS C
130 MMOJIOKUTENBHBIMHA U
OTpUIATENbHBIMH YHCIIaMH
131 Permienue TekCTOBBIX 3a7a4 buGnnorexa [IOK
https://m.edsoo.ru/f2a3035a
132 Permienue TekCTOBBIX 3a7a4 bubmorexa LOK
https://m.edsoo.ru/f2a304c2
133 Pemienne TeKCTOBBIX 3a1a4 bubmmorexa [JOK
https://m.edsoo.ru/f2a305e4
134 Pemenne TekcTOBBIX 33124 but6mmoreka [JOK



https://m.edsoo.ru/f2a3035a
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https://m.edsoo.ru/f2a30706

KonrtpomnbHas paboTa o remam
"ByKBEHHbIE BBIPA)KECHHUS.

135
[TonoxxuTenbHBIC U OTPUIIATETBHEIC
ypcna"
[IpssmoyronbpHas cucremMa KOOpAUHAT bubnnoreka [IOK
136
Ha INIOCKOCTH https://m.edsoo.ru/f2a30cab
137 KoopannaTel TOUKHM Ha IIJIOCKOCTH, bubnnoreka [IOK
abciucca 1 opJuHaTa https://m.edsoo.ru/f2a311d8
bubnuorexa [JOK
138 Cron0yarble ¥ KPYroBbIE THArpaMMbl
pyr jmarp https://m.edsoo.ru/f2a3178c
139 [IpakTuueckas pabora no reme bubnuorexa [LIOK
"IToctpoenue quarpamm" https://m.edsoo.ru/f2a318ae
Perienne TeKCTOBBIX 3a/1ad,
140 COJIepIKalInX JaHHbIE,
MIPEJICTaBJICHHBIC B TAOIUIaX ¥ Ha
JTrarpaMMax
PerreHne TeKCTOBBIX 3a/1a4,
141 COJIepIKalInX JaHHbIE,
MIpeJICTaBJICHHBIC B TAOIUIAX U Ha
JTrarpaMMax
ITpssMOyTONIBHBIN MapaseIenue]I,
142 K p6 o }I]/IFSMa U aMIF/I) a, KOHYyC bubmorexa LOK
yo, ip > [THpaMIa, e, https://m.edsoo.ru/f2a319c6
HWIMHIp, ap U cdepa
ITpssMOyTOIBHBIN TTapasIeIeTUIIe]I,
143 K p6 Iy }1]/1r3Ma 1 aMEI a, KOHYC bubnnorexa [IOK
o, 1p > TTHpAMIAA, e https://m.edsoo.ru/f2a31afc
HWIMHID, Tap u chepa
144 N3o6paskeHne mpocTpaHCTBEHHBIX bu6muoreka [LIOK



https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc

uryp

https://m.edsoo.ru/f2a3206a

145

N3006pakenne npocTpaHCTBEHHBIX
¢buryp

146

[Tpumeps! pazBEPTOK
MHOTOIPAaHHUKOB, LIUJIUHPA U
KOHYca

147

[TpakTnyeckas paboTa 1o teme
"Coznianue mojenen
IIPOCTPAHCTBEHHBIX Quryp"

bubnuorexa [JOK
https://m.edsoo.ru/f2a3252e

148

[TonsaTHe 00bEMA; TUHULIBI
HU3MepeHus 00bEMa

bubnuoreka [JOK
https://m.edsoo.ru/f2a321c8

149

O0BEM IPAMOYTOJIBHOTO
napajuiesenunena, Kyoa, popmyisl
00BEMa

bubnuorexa [JOK
https://m.edsoo.ru/f2a3234e

150

OO0BEM NPSIMOYTOJIEHOTO
napajuienenunena, Kyoa, popmyisl
o0béMa

151

[ToBTOpEeHHE OCHOBHBIX TOHITHI U
METOJIOB KypCcOB 5 U 6 KJ1accoB,
00001IIeHNE U CHCTeMaTH3aIUs
3HaHUH

bu6mmotexka I[IOK
https://m.edsoo.ru/f2a328f8

152

[ToBTOpEHNE OCHOBHBIX MOHATHI 1
METO/I0B KypCOB 5 M 6 KIIacCOB,
000011IeHNEe U CUCTEMATH3AINA
3HAHUM

but6mmoreka [JOK
https://m.edsoo.ru/f2a32a9c

153

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METO/I0B KYPCOB 5 1 6 Ki1accos,
0000111eHNE U CUCTeMaTH3alHs

bu6nmnoreka [IOK
https://m.edsoo.ru/f2a32bd2



https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2

3HAHUU

IToBTOpEHKME OCHOBHBIX MOHATHI U
METOJI0B KypCOB 5 U 6 KJ1accoB,

bubnuorexa [IOK

154 000011IeHNE U cHCTEMaTH3AIUS https://m.edsoo.ru/f2a3312c
3HaHUHN
IToBTOpEHKE OCHOBHBIX MOHATHI U

155 METOJI0B KypCcOB 5 U 6 KJ1accoB, bubnnorexa [IOK
0000IIICHUE ¥ CHCTEMaTH3aLIHs https://m.edsoo.ru/f2a33352
3HaHUI
[ToBTOpEHNE OCHOBHBIX IMMOHATHI 1

156 METOJIOB KypcOB 5 U 6 KJ1accos, bubnuorexa LIOK
000011IeHrE U CUCTEMATH3ALH https://m.edsoo.ru/f2a33596
3HaHUI
[ToBTOpEHNE OCHOBHBIX IMMOHATHI 1

157 METOJIOB KypCcOB 5 U 6 KJ1accoB, bubmuoreka [LIOK
0000IIICHIE ¥ CHCTeMaTH3aIIHS https://m.edsoo.ru/f2a33780
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMTOHATHI 1

158 METOJIOB KypCcOB 5 U 6 KJ1accoB, bubnuoreka [LIOK
0000IIICHIE ¥ CHCTeMaTH3 AU https://m.edsoo.ru/f2a338hb6
3HAHUU
[ToBTOpEHVE OCHOBHBIX TTOHSITHIA H

159 METOJIOB KypCOB 5 U 6 KJ1accoB, bubmuotexa [LIOK
0000IIICHIE M CHCTeMaTHU3aIIHs https://m.edsoo.ru/f2a339ce
3HAHUM
[ToBTOpEHVE OCHOBHBIX TTOHITHIA H

160 METOJ/IOB KypCOB 5 1 6 KJIacCoB, bubnmnoreka [IOK

00001IEHNE U CHCTEMATH3 AU
3Hanwuii / Beepoccuiickast

https://m.edsoo.ru/f2a33ad2



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
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poBepoyHas pabora

Wrorosast koHTpOJBbHAS paboTa /

bu6mmoreka [IOK

161 Bcepoccuiickas npoBepounas pabota https://m.edsoo.ru/f2a33bd6
IToBTOpEHKME OCHOBHBIX MOHITUH U

162 METOJI0B KypcOB 5 U 6 KJ1accoB, bubnuorexa [IOK
0000IIIeHNE U CUCTEMaTH3 AU https://m.edsoo.ru/f2a33f46
3HAHUM
[ToBTOpEHKE OCHOBHBIX MTOHATHHN U

163 METOJIOB KypCcOB 5 U 6 KJ1accoB, bubnuorexa LIOK
000011IeHrE U CUCTEMATHU3ALH https://m.edsoo.ru/f2a340b8
3HaHUI
[ToBTOpEHKE OCHOBHBIX MTOHATHHN U

164 METOJIOB KypCcOB 5 U 6 KJ1accoB, bubnuorexa LIOK
000011IeHrE U CUCTEMATH3ALU https://m.edsoo.ru/f2a3420c
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMTOHATHI 1

165 METO/IOB KypcOB 5 1 6 KJIacCOB, bubnnoreka [IOK
0000IIICHIE ¥ CHCTeMaTH3aIIHS https://m.edsoo.ru/f2a3432e
3HAHUU
[ToBTOpEHHE OCHOBHBIX MTOHITHI U

166 METOJI0B KypCcOB 5 U 6 KJ1acCOB, bubnnorexa [IOK
000011IeHNEe U CUCTEMATH3AINA https://m.edsoo.ru/f2a34478
3HAHUM
[ToBTOpEHVE OCHOBHBIX TTOHSITHIA H

167 METOJIOB KYpCOB 5 1 6 KJ1accoB,
0000IIICHIE ¥ CHCTeMaTH3aIIHs
3HAHUM

168 [ToBTOpEHHE OCHOBHBIX TTOHATUH U bubmorexa [OK

https://m.edsoo.ru/f2a3482e



https://m.edsoo.ru/f2a33bd6
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METOJ/IOB KypCOB 5 U 6 KJ1accoB,
000011IeHNE U CUCTEMATH3AIIHS
3HaAHUH

169

IToBTOpEHKE OCHOBHBIX MOHATHI U
METOJI0OB KYpCOB 5 1 6 KJ1accoB,
00001IeHHE U CUCTEMAaTH3aIUs
3HAHUH

but6mmoreka [JOK
https://m.edsoo.ru/f2a34950

170

[ToBTOpEHME OCHOBHBIX TOHITHI
METO/IOB KypCOB 5 U 6 KJIacCOB,
0000111eHNE U CUCTEMAaTH3aLIMs
3HAHUH

bubnnorexa [JOK
https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO HACOB 10
[TPOI'PAMME

170



https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e




IMPOBEPSIEMBIE TPEFOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM

IMPOI'PAMMBI
5 KUIACC
Kon . .
IIpoBepsiemble npeMeTHBIE Pe3YIbTATHI 0CBOEHUSI 0CHOBHOI 00pa3oBaTe/ibHOI NPOrpaMMbl 0CHOBHOT'O
NpoBepPsIEMOro
00111ero0 00pa3oBaHuA
pe3yJabTara
1 UYucna ¥ BBIYUCICHUS
11 [Tonnmath M MPaBUIBHO YHOTPEOISATH TEPMHHBI, CBS3aHHBIE C HATYpPAJbHBIMH YHCIAaMH, OOBIKHOBEHHBIMH U
JECSITUYHBIMH JPOOIMU
12 CpaBHUBAThH U yNOPSIOYMBATh HATypaJbHbIC YUCIA, CPABHUBATH B MPOCTEHIINX CIIy4asXx OOBIKHOBEHHBIE ApoOH,
JeCATUYHBIE 1pOOH
13 CoOTHOCUTh TOYKY Ha KOOPAMHATHOW (YMCIOBOH) HPSAMOMl C COOTBETCTBYIOUIMM €l YHCIOM M H300paxkaTb
HaTypaJIbHbBIE YUCJIa TOYKAMU Ha KOOPIWHATHOU (YUCIIOBO ) IPSAMOIA
14 BeimonHaTe apudmeTnueckue ASHCTBHS C HATYPATbHBIMU YUCIAMU, ¢ OOBIKHOBEHHBIMU JPOOSIMH B TPOCTEHIINX
CITydasix
15 BrIOMHATE MPOBEPKY, MPUKHUAKY PE3YIIbTATa BEIYUCICHHIMA
1.6 OxpyryTh HaTypaJIbHbIE UKCiIa
2 Perienue TekcTOBBIX 337124
2.1 Pemate TekcToBBIC 3aMaun apu(YMETHUECKHUM CIIOCOOOM M C TIOMOIIBI0 OPraHW30BaHHOTO KOHEYHOTO Tepedopa




BCCX BO3MOKHBIX BApHAHTOB

PemraTe 3aaa4yd, CoACpiKalue 3aBUCHUMOCTH, CBA3BIBAIOINIME BCIWMYHMHBI: CKOPOCTH, BPEMs, pPaCcCTOAHHEC, IICHA,

22 KOJIMYECTBO, CTOMMOCTh

2.3 Hcnonb30BaTh KpaTKUE 3alCH, CXEMBbI, TA0JIHUIIBI, 0003HAYCHHUS TP PEIICHUU 32149

24 [Tosib30BaThCsl OCHOBHBIMHU CIAMHHMIIAMHA HM3MEPEHUS: LIEHBbI, MAaCChl, PACCTOSHHUS, BPEMCHH, CKOPOCTH, BBIPAXKaTh
' OJTHY €IMHUIIBI BEJTMYHUHBI Yepe3 IPyTrue

’e W3BnekaTh, aHAIM3UPOBATh, OIICHUBATh MH(POPMAIIUIO, IPEJCTABICHHYIO B Ta0JIMIE, HA CTOJIOYATON JHarpaMmme,
' WHTEPIPETUPOBATH MIPEICTABICHHBIC TAHHBIC, HCIIOIH30BaTh JAaHHBIC IIPU PEIICHHUH 3324

3 Harnsanas reomerpus

31 [Tonmp30BaThCsl TEOMETPUYCCKUMHU TIOHATHSIMH: TOYKA, MIPSIMasi, OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPY)KHOCTb,
' KpyT

3.2 [TpuBOIUTE MpUMEPHI 0OBEKTOB OKPYKAIOIIIET0 MUPA, UMEIOIUX (hOPMY U3YUEHHBIX T€OMETPUUYECKUX (HUTYD

33 Hcnonb30BaTh TEPMHUHOIOTHIO, CBA3aHHYIO C yIJaMH: BEPIIMHA CTOPOHA; C MHOTOYTOJbHUKAMU: yroJl, BEpIIUHA,
' CTOPOHA, IMaroHajb; C OKPYKHOCTBIO: pauyc, TUaMeTp, LIEHTP

34 N300paxaTh n3yuyeHHBIE T€OMETPUYECKHE (PUTYPHI HAa HETMHOBAHHOW M KJIETYaTON OyMare ¢ OMOIIBIO IUPKYIS U
' JIMHECHKH

35 HaxomuTh TIMHBI OTPE3KOB HETOCPEICTBEHHBIM M3MEPEHHEM C MOMOIIBIO JTHHEWKH, CTPOUTHh OTPE3KU 3aJaHHOU
' JUTHHBI; CTPOUTH OKPY>KHOCTbH 3a/IaHHOTO pajiyca

36 Hcrnonb30BaTh CBOMCTBA CTOPOH | YIIIOB MIPSMOYTOJIBHHUKA, KBaIpaTa I UX MMOCTPOCHHMS, BEIYHCICHUS TUTOIIA U |
' nepuMeTpa

37 BBIaucisaTs iepuMeTp | II0Maab KBaapaTa, MPsSMOYTOIbHUKA, GUTYP, COCTABIICHHBIX U3 MPIMOYTOJIBHHKOB, B TOM

yucie puryp, n300pakEHHBIX Ha KJIETYaTON Oymare




ITonmp30BaThCsl OCHOBHBIMH MCTPUYCCKUMU CAUHHULIAMU HU3MCPCHHA INJIMHBI, IUIOIIAAW,; BbBIPAXKATH OJHU CAWHHUIILI

3.8
BEJIMYUHBI Uepe3 IPYyTrue
39 Pacno3naBate mapasutenenuren, KyO, HCIIOJIB30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpo, TpaHb, H3MEPECHHUS,
HaXOJUTh U3MEPEHUS MapajlieNenurena, Kyoa
310 Beruncnsate 00bpéM Ky0a, mapajuienenuriea mo 3aJaHHbIM H3MEPEHHSIM, TOJIh30BAThCS CAMHHUIIAMH H3MEPEHUS
00BEMa
3.11 Pemarp HecoXHBIC 331a91 HA H3MEPEHUE NT€OMETPUICCKIX BEIMUUH B MPAKTUICCKUX CUTYAIHAIX
6 KJIACC
Kox . .
IIpoBepsieMble MpeIMeTHBIE Pe3YIbTAThI 0CBOEHHUsSI 0OCHOBHOI 00pa30BaTe/ibHO MPOrpaMMbl OCHOBHOT'O
NMpoBEPAIEMOr0
0011ero o0Opa3oBaHus
pe3yabTaTta
1 Yucia ¥ BEIYUCICHUSA
11 3HaTh ¥ TIOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3IMYHBIMU BHIAMU YHCEI M CIIOCO0aMU MX 3aIUCH, TIEPEXOTUTH (eCITH
' 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMKCH YHCIIa K IPYTOit
12 CpaBHUBATH W YIIOPSIOYNBATH IIEJIbIC YHCIIa, OOBIKHOBEHHBIC U JICCATUYHBIC APOOU, CPABHUBATH YHCIIA OJTHOTO H
' Pa3HbIX 3HAKOB
BeIToNTHATE, coderass yCTHbIC W MHCHbMEHHBIE MPUEMBI, apu(PMETHICSCKHE NSHCTBUS ¢ HATYPATbHBIMH U IIEIBIMHU
1 3 2 b
' YrcliaMi, OOBIKHOBEHHBIMHU U JIECATUYHBIMU JIPOOSMU, TTOIOKUTEIHHBIMU M OTPUIIATEILHBIMH YHCIIAMU
BBIYHCIATS 3HAUEHUS YHUCIIOBBIX BBIPAKEHUH, BBIMOIHATH TPHKUAKY W OIEHKY pe3ysibTaTa BBIYHUCICHUN
14 > >
' BBITIONHSATH MPE00Pa30BaHMs YHMCIOBBIX BRIPAKEHUI HA OCHOBE CBOMCTB apuU(PMETHUECKUX JEHCTBUN
15 OKpyTJIATH 1IEIbIC YUCIIA U ACCATUIHBIC APOOH, HAXOAUTH MPUOIMIKSHHS YUCEIT




COOTHOCHUTH TOYKY Ha KOOPJAMHATHOU MPSMOU C COOTBETCTBYIOIIMM €1 YHCIOM M M300pa)KaTh YMCIIa TOYKAMH Ha

16 KOOPJIMHATHOM MPSMOM, HAXOAUTh MOYJIb YUCIIa

1.7 COOTHOCHUTH TOUKY B IIPSMOYTOJIbHON CUCTEME KOOPAUHAT C KOOPAMHATAMU 3TON TOUKH

18 OKpyIJISTh LeNble YUCIa U IeCATUYHBIE IPOOH, HAXOIUTh MPUOIMKESHHS YUCET
2 UYucnoBbie 1 OyKBEHHBIC BBIPAKECHUS

21 [Tonumarps ¥ ynoTpeONATh TEPMUHBI, CBSI3aHHBIC C 3aMlKCHhIO0 CTENEHHM YMCIIA, HaXOJIUTh KBaJpaT U KyO dYucIia,
' BBIYUCIISTH 3HAUEHUS YUCIOBBIX BBIPAXKEHUI, COJIEPIKAIINX CTETIEHU

2.2 [Tonb30BaTbcs MpU3HAKAME JEIUMOCTH, PACKIIaIbIBATh HATYypAIbHbBIC YMCIIA HA MPOCTHIE MHOKUTENN

2.3 [Tonb3oBaTbcs MacITaboOM, COCTaBIIATH MPOTIOPLIUU U OTHOLICHUS

24 Hcnonb3oBath OYKBBI 7151 0003HAYEHUS YHCEIl MPU 3alHCH MaTeMAaTUYECKUX BBIPAXKEHHH, COCTAaBIATh OYKBEHHbBIE
' BBIpKEHUS U (OPMYIIBI, HAXOUThH 3HAYCHUS OYKBCHHBIX BBIPAKCHUH

25 Haxoaute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Pemienne TekCTOBBIX 3a1a4

3.1 Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4M apU(PMETUUECKUM CTIOCOOOM

3.9 Pemats 3aaun, cBsi3aHHBIE C OTHOILIIEHHEM, TPOMOPIUOHAIEHOCTHIO BETMYHH, TPOLIEHTAMH, PEIIaTh TPH OCHOBHBIE
' 3a/lau¥ Ha APOOU U TPOILIEHTHI

Pemarp 3amaum, comeprkaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYHHBI: CKOPOCTh, BPEMS, PacCTOSHUE, IICHY,
3.3 KOJIMYECTBO, CTOMMOCTb, IMPOU3BOJUTEIBHOCT, BPeMs, 00BEM pabOThI, UCIIOJIB3Ys apu(METHUICCKUE ICHCTBUS,
OLICHKY, PUKUJIKY; TTOJIH30BATHCS SMHUIIAMH U3MEPEHHSI COOTBETCTBYIOIIMX BETUYUH

3.4 CocTaBnatb OYKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 3a/1a41

35 W3Bnekary uHPOpMAINIO, MIPEICTABICHHYIO B TaOIUIAX, HA JIMHEHHOM, cTONOYATON UM KPYroBOM JMarpammax,
' HMHTEPIIPETUPOBATH MPEICTABIICHHBIC IaHHBIE, UCIIOIL30BATh JIaHHbIE MTPU PEIICHUH 3aa4

3.6 [IpencraBisaTs HHGOPMALIHIO ¢ TOMOIIBIO TAOJIHUIL, THHEHHOW U CTOIOYATON AUarpaMm




Harmsnnas reomerpust

[IpuBoauTH pUMEPHl 0OBEKTOB OKPYKAIOLIEI0 MUPa, UMEIOIIUX (POPMY M3YyUYEHHBIX T€OMETPUUYECKUX TUIOCKUX U

. IIPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U CUMMETPUYHBIX GUTYD
42 N300pakaTh C MOMOIIbIO LIUPKYJIS, JTUHEHKH, TPAHCIIOPTUPA HAa HEJIMHOBAHHOW M KJIETYaTOM Oymare M3y4deHHbIE
' IUIOCKUE FeOMeTpHUecKue GUrypsl 1 KOHPUrypanuu, CAMMETpUYHbIE (GUTYpBI
43 [Tonp30BaTbcs reOMETPUYECKMMU MOHATHSMU: PABEHCTBO (QUIyp, CUMMETPHsI; HCIOJIb30BaTh TEPMHHOJIOTHIO,
' CBSI3aHHYIO C CHMMETPHEN: OCb CHMMETPUH, IEHTP CUMMETPUN
HaxoauTe BenWMYMHBI YITIOB HM3MEPEHUEM C IIOMOIIBKO TPAHCIOPTHPA, CTPOUTH YIUIBI 33aJaHHOW BEIMYUHBI,
4.4 IIOJIB30BAaThCA IIPU PELICHUHM 3a7ad I'PaJyCHOW MEpOMl YIVIOB, pACIIO3HABaTh Ha YEPTEXKAX OCTPBIM, IMPSAMOH,
Pa3BEPHYTHIN U TYHOU YIJIbI
45 BbruncnsaTe AnMHY JIOMaHOW, IEPUMETP MHOTOYT'OJIBHUKA, MI0JIb30BaThCs €AMHULIAMU U3MEPEHMSI JUIMHBI, BbIPAXKaTh
' OJIHU €JIMHUIBI U3MEPEHUS ITTMHBI Yepe3 Apyrue
46 Haxomuth, ucnonp3ysi 4epTéxHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY JIBYMS TOYKaMH, OT TOYKU JO MPSMOH,
' JUIMHY TyTH Ha KBaJIpaTHOM CeTKe
Boruncnsate miomans GUryp, COCTaBIEHHbBIX U3 MPSIMOYTOJIbHUKOB, HCII0JIb30BAaTh pa30ueHe Ha MPSIMOYTOJIbHUKH,
4.7 Ha paBHble (UTYpHI, JOCTpaMBaHHE O MNPSAMOYTOJbHUKA, MOJIb30BATHCS OCHOBHBIMM €IMHHUIIAMU H3MEPEHHUS
IJIOLIA/IN, BBIpAXKaTh OAHU €IUHUIIBI N3MEPEHMSI IIOIAAN YEPE3 IpYyTrHe
48 PacnioznaBaTh Ha MOZETSAX U N300paXKEHUSIX TUPAMUY, KOHYC, HUIHH]IP, UCIOJIb30BAaTh TEPMUHOJIOTHIO: BEPIIMHA,
' pebpo, TpaHb, OCHOBaHHE, Pa3BEPTKA
4.9 N300paxaTh Ha KJIeTyaToi Oymare mpsiMOYTOJIbHBIN Mapaiesienune
410 Boruncnsate 00bEM IpSMOYTOJIBHOTO MapajuleNenuneaa, Kyda, mojib30BaThCsl OCHOBHBIMH €IMHUIIAMHU HW3MEPEHUs
' 00béMa
411 Pematp HecnoxHbBIE 334N HA HAXOXKACHUE T€OMETPUUYECKUX BETMUHH B IPAKTUYECKUX CUTYAIHSIX




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

5 KJIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 HarypanbHbie yncna u HyJb
11 Harypanbroe uncno. Psn Harypansabix yrcen. Yucno 0. M300pakeHne HaTypaJIbHBIX YUCENl TOYKAMH Ha KOOPJAMHATHOU
' (uncioBoi) npsiMoi
1.2 [To3unnonHas cucreMa cuucienus. Pumckas Hymepanus. JlecssTuuHas cuctema CUlCIICHUS
1.3 CpaBHeHHE HaTypaJIbHBIX YHCEN, CPABHEHHE HATYPAIBbHBIX uynces ¢ HylnéM. OKpyTrieHue HaTypaTbHBIX YHCET
CnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE U JEJICHHE HATypalbHbIX uyncena. CBONCTBO HYJS MPU CIOKEHUU, CBOMCTBA HYJS U
14 €IMHULIBI TpU yMHOXEHUH. [lepeMecTuTeNbHOE M COYETATEIbHOE CBOWCTBA (3aKOHBI) CIIOXKEHHS W YMHOXCHMS,
pacrpeenuTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHUS
15 Hcnonk3oBanue OyKB A1 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alMCH CBOMCTB apu(hMEeTHYECKUX AEHCTBHIM
16 JlenuTenu M KpaTHBIE YUCIIA, pa3ioxeHne Ha MHOxuTenu. [Ipocteie U coctaBHble uncina. [IpusHaku nenuMoctu Ha 2, 5,
' 10, 3, 9. /leneHue ¢ oCTaTKOM
1.7 CreneHb ¢ HaTypaJbHBIM NIOKA3aTeNIeM. 3alKiCh YUCa B BUAE CYMMBbI Pa3psiAHBIX CIIaraeMbIX
UucnoBoe BblpakeHUE. BpIUMCIIEHHE 3HAYEHUW YWCIOBBIX  BBIPAXKCHUH, IIOPSIOK  BBINOJHEHUS  JEHCTBUM.
1.8 Hcnonp30Banme Mpy BEIYUCICHUSIX TTEPEMECTUTEIHFHOTO U COYETATEIHHOTO CBOMCTRB (3aKOHOB) CJIOKEHUS U YMHOKEHHSI,
pacIpeenuTeIbHOrO CBOMCTBA YMHOXKEHUS
2 Hpobu




[IpencraBnenue o ApoOM Kak crocoOe 3amucu 4acTu BennuuHbl. OOBIKHOBEHHBIE 1poou. [IpaBuiibHbBIE U HETIPABUIILHBIC

2.1 npob6u. CmenianHas 1poOb, MpeCTaBIeHNE CMEIIAaHHON JpoOU B BUE HENIPaBUIBHON JpOOU U BbIJEIICHUE LEIO0N YacTu
qrclia U3 HeTpaBWIbHOHN Japobu. M300pakenue apobeii ToukaMu Ha YUCIIOBOM MPSIMOI
2.2 OcHoBHOe cBOMCTBO podu. Cokparienne apodeii. [IpuBeneHue npodu kK HOBOMY 3HamMeHartemno. CpaBHEHHUE IpoOeii
’3 CrnoxeHrue W BBIYMTAHHE JApoOei. YMHOXEHHE M JAeJeHHe Ipo0Oeid, B3amMHO-oOpaTHble aApoOHu. HaxoxaeHnue yactu
' L[EJIOTO U LIETIOTO IO €T0 YacTu
24 Hecsatuunas 3amuck apoOeii. [IpencraBnenne pecaTudHoi ApoOu B BuAe OOBIKHOBEHHOH. M300paskeHHe IECATHYHBIX
' npoOeit ToukaMu Ha YnCIIoBoU npsiMmold. CpaBHEHHE JECATUYHBIX APOOeii
25 ApudmeTrnueckue AeUCTBUA C IECATUIHBIMU Ipo0siMu. OKpyTiieHHe NeCATUYHBIX qpobeit
3 Pemennie TekcTOBBIX 3a/1a4
3.1 Perienune TeKCTOBBIX 33124 apu(PMETHUECKUM CIIOCOO0M
3 Pemenne normueckux 3amad. Pemenue 3agau nmepebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcmomnp3oBaHue Mpu pelieHUn
' 3a/1a4 TaOJUIl U CXEM
Pemenne 3amau, coaepKalmux 3aBHCHUMOCTH, CBSI3BIBAIOIIME BEJIMYMHBI: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHY,
3.3 KOJIMYECTBO, CTOMMOCTh. EJMHUIIBI U3MEpEeHUs: MacChl, 00bEMA, IIEHBI, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSA3b MEKIY
€IMHUIIAMU U3MEPEHUS KaXKIOW BEITUYHHBI
3.4 Pemenrie OCHOBHBIX 3a71a4 Ha APOOH
35 [IpencraBieHre JaHHBIX B BUJE TA0JHII, CTOIOUATHIX TUArPAMM
4 Harnsonas reomerpus
41 Harnsnaele npencraBieHuss o Gurypax Ha IUIOCKOCTH: TOYKa, IpsMas, OTPE30K, JIyd, YToJl, JJOMaHas, MHOTOYTOJIbHUK,
' OKPYKHOCTb, KpyT. YT0i1. IIpsAMOi, OCTpBIiA, TYIION U Pa3BEPHYTHINA YIIIbI
4.2 JlnuHa oTpe3ka, METpUYECKHE €IWHMIBl JUIMHBL JIMHA JIOMAaHOW, I[EpUMETP MHOIOYrojbHHMKA. I3Mepenue u




IIOCTPOCHHUE YITIOB C IIOMOIIBIO TPAHCIIOPTHPA

Hal"J'IH,I[HBIe npeaAcCTaBJICHUA O (le"yan Ha IINIOCKOCTH: MHOI'OYT'OJIBHUK, IIPAMOYT'OJIBHHUK, KBaJpaT, TPEYroJIbHHK; O

43 paBeHCTBe Guryp
44 N3o6paxkenue guryp, B TOM 4rcie Ha kierdator Oymare. [Toctpoenne koHpurypanuii U3 4acteil npsMoii, OKpyKHOCTH
' Ha HEJIMHOBAHHOM W KJieT4aTou Oymare. Mcrosib3oBaHue CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBApaTa
A5 [Inomaap nOpSAMOYrolbHUKA W MHOTOYTOJBHUKOB, COCTaBJICHHBIX M3 MPSIMOYTOJbHUKOB, B TOM uucie Guryp,
' M300paXEHHBIX HA KiIeTyaTol Oymare. EquHUIIBI U3MEpeHUs TUIOIIaIH
Harnsoaeie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIBHBIN Mapaienenumnesa, Ky0, MHOTOTPaHHUKH.
4.6 N3o0paxkeHue mpoCTEUIIMX MHOTOrpaHHUKOB. Pa3Béprku kyba wu mapamienenunena. Cozganue Mojenen
MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TUIACTHUIIMHA U IPYTUX MaTEPUATIOB)
4.7 OO0BEM NpAMOYTOIBHOTO NMapajuienenunena, kyoa. Enunauns! namMepenns oobéma
6 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 HarypanbeHble uncna
ApudmeTnueckue IeUCTBUS ¢ MHOTO3HAYHBIMU HATypaJlIbHBIMU YHClIaMU. YHCIIOBbIE BBIpAXKEHUS, OPAIOK JAEHCTBUIA,
11 UCIOJIb30BaHUE CKOOOK. Mcronb30BaHue IpU BBIYUCICHUSAX EPEMECTUTENLHOIO U COYETATEIIbHOTO CBOMCTB CIIOKEHUS
Y YMHOXEHUS, PACTIPEAEITUTEIIBHOTO CBOMCTBA YMHOKEHUS
1.2 OKpyriieHHe HaTypaJbHbIX YHACEI
13 Henutenu u KpaTHbIC 4YWcia, HAUOONBIIUK OOUIMN JENWTENlh W HaMMeHbIee oOmiee KpatHoe. JlenMMocTh CyMMBI U

IMPOU3BCACHUA




14

JleneHue ¢ ocTaTrkoM

2 Hpobu

2.1 OOBIKHOBEHHAs P00k, OCHOBHOE CBOMCTBO Ap0oOH, COKpalieHue apodei. CpaBHEHHE U YIIOPSAI0UYUBAHUE TPOOEH

2.2 Pemenue 3a1a4 Ha HAXOXKJEHUE YACTH OT IEJIOTO U LIEJIOTO IO €ro yacTh. J[poOHOoe unciio Kak pe3ynbTar JeNeHHs

23 [IpencraBienue AecATUYHONW Apodu B BUAE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH MPEACTABICHUS OOBIKHOBEHHOM
' IpoOu B BHJIE AECATUUHOM

24 Hecartuunbie apoOu u MeTpudeckas cuctema Mep. ApudMeTHyecKue JeMCTBUS W YHCIOBBIE BBIPAKEHUS C
' OOBIKHOBEHHBIMU U JIECATUUHBIMH POOSIMU

2.5 OtHouenue. Jlenenue B JaHHOM OTHOIIEHUU. Maciital, nponopius. [IpumeHenue nponopuuii Npy penieHny 3a1a4y

26 [TonsiTue mpoueHTa. BplunciieHne mpoleHTa OT BEIMYMHBI M BEIWYMHBI 10 €€ NPOLEHTY. BrlpaxkeHHe NpOLEHTOB
' JeCATUYHBIMU Jpo0siMu. Perienne 3a1a4 Ha MPOLEHTHI. BblpakeHne OTHOIIEHHS BETMYMH B TIPOLIEHTaX
3 [Tono>xurenbHbIE U OTPULIATEIBHBIE YHCIIA

31 [TonoxurensHble U oTpulaTeNnbHble yucia. Llenbie uyncna. Moaynp uncia, reoMeTpuueckas MHTEpPIpETanus MOy
' yucia. M3o0paxenne ynces Ha KOOpAMHATHOM mpsaMoil. Hucnosble mpomMexxyTku. CpaBHEHHE YUCeNT

3.2 Apudmerndeckue IeHCTBUS C MOJOKUTETbHBIMU U OTPULIATEIbHBIMH YHCIIAMU

33 [IpsimoyronbHasi cucTteMa KOOpAMHAT Ha MJIockocTdu. KoopAMHATHI TOYKM Ha IJIOCKOCTH, alcuucca M OpJuHATa.
' [TocTpoenue Touek u Guryp Ha KOOPAUHATHON TUIOCKOCTH
4 BykBeHHbIE BBIPAKEHUS

11 [Tpumenenue OYKB AJis 3alMCH MaTeMaTHYECKUX BbIpaXeHUH U npenioxkeHuil. CBoiicTBa apudmMeTnyeckux IercTBU.
' BykBeHHBIE BBIpa)KEHNUS M UUCIIOBBIE [TOICTAHOBKU. byKBEHHBIE PaBEHCTBA, HAX0XK/IEHNE HEU3BECTHOTO KOMIIOHEHTA

4.2 ®opmyisl, GOpMYIIbI IEPUMETPA U ILTOMIAAHN MPSAMOYTOIbHHIKA, KBaJpaTa, 00bEMa Mapaienenumnena u Kyoa
5 Pemenye TekCTOBBIX 3a1a4




5.1 Pemenune TekcTOBBIX 337124 apu(METHIECKUM CIIOCOOOM
5.2 Pemenue nornueckux 3anad. Pemenue 3agad nepebopom Bcex BO3MOMKHBIX BapUAHTOB
Pemenne 3apgad, copeprkaliMx 3aBUCUMOCTH, CBSI3bIBAIOLIMX BEJIMYUHBL CKOPOCTD, BpEMsl, PACCTOSIHUE, 1I€Ha,
53 KOJIMYECTBO, CTOMMOCTH, MPOU3BOAUTEIBLHOCTh, BpeMs, 00BEM paboThl. EAMHHIEI M3MEpEeHUs: MacChl, CTOMMOCTH,
paccTosiHus, BpEMEHHU, CKOPOCTH. CBs3b MEKIY €IMHULIAMU U3MEPEHUS KaXKIOW BEIINYMHBI

£ 4 Pemenue 3ana4, cBA3aHHBIX ¢ OTHOLIEHUEM, IPONOPLMOHAIBHOCTBIO BEJIMYMH, IIPOLICHTAMH; PELICHHE OCHOBHBIX 3aJau
' Ha IpoOu U MPOLIEHTHI

5.5 OneHka U NpUKUIKA, OKpyriieHHe pe3ynbrata. CocTaBieHre OYKBEHHBIX BBIPQXKEHUH 10 YCIOBUIO 33/1a4H.

5.6 [IpencraBieHne JaHHBIX C TOMOILBIO Ta0MIl ¥ quarpamM. CtosnbuaTsie JuarpaMMbl. UTeHHe KpYroBbIX AUarpaMm
6 Harnsgnas reomerpus

6.1 Touka, npsimasi, OTPE30K, JIy4, yroJl, IoOMaHasi, MHOTOyTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT

6.2 B3aumHoe pacrnoniokeHre AByX MPsIMbIX Ha MJIOCKOCTH, apajlieibHble MPsSMbIE, IEPIEHIUKYIIPHbIE IPSIMBbIE

6.3 H3mepenue paccTossHUN: MEXKIY ABYMsI TOUKAMM, OT TOUKH J0 NPSAMOM, JJIMHA MapIIpyTa Ha KBAJAPATHON CETKE

6.4 H3mepeHue u nocTpoeHue yIiloB ¢ IOMOLIBIO TPAaHCIIOPTHPA

6.5 Bu bl TpeyronbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIBHBIN, TYOYTOJIbHBIN, pABHOOEIPEHHBIN, pABHOCTOPOHHUI

6.6 YerbipéxyronpHuk. [IpsMOyroabHuK, KBagpaT: UCIOIb30BAHUE CBOMCTB CTOPOH, YIJIOB, AMArOHAJIEH

67 N3o6pakenne reoMeTpudyeckux (Uryp Ha HETMHOBAHHOM Oymare C MCIOJIb30BaHUEM LMPKYJS, JTUHEWKH, YrOJbHHUKA,
' Tpancnoptupa. [loctpoenus Ha kineTyaToi Oymare

6.8 [Iepumerp MHOrOyrojapHUKa

6.9 [onsarue mmomanu Gurypsl, eTuHUIBI U3MepeHus miomanu. [pubnmxénnoe n3mMepenue mwiomaan Guryp, B TOM 4ucie
' Ha KBaJIpaTHOM CETKE

6.10 [TpubnmmxEanoe n3MepeHue JUIMHBI OKPYXHOCTH, TUIOIIAAN Kpyra




6.11

CuMmmeTpus: HeHTpalbHasi, oceBas U 3epKasibHasi. [locTpoeHne CMMMETpHYHBIX QUTyp

Harnsignele mpezicTaBiieHHss O NPOCTPAaHCTBEHHBIX (QUIypax: MapajieNenumnes,, Kyd, mpu3ma, MUpaMuia, KOHYC,

6.12 HWIMHID, map U cdepa. M3o0paxkenue npoctpaHcTBeHHbIX Guryp. [Ipumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LHIUINHAPA U
koHyca. Co31aHue Mojiesield IPOCTPAHCTBEHHBIX QUTYp (M3 Oymaru, MPOBOJIOKH, TUTACTHIINHA U IPYTUX MaTEPUAIIOB)
6.13 [TonsiTne 06bEMa, eqMHUIIBI H3MepeHust 00bEMa. OOBEM MTPSMOYTOIBHOTO TTapaJUIeTIeUIeIa, Kyoa




INOACHUTEJBHASA 3AIIMCKA

Anre0Opa sBISETCS OJHUM U3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIETO OOpa3oBaHUs: OHA OOECIEUYMBACT H3YyUECHUE
JIPYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYyYHOIO, TaK M TyMaHUTApHOTO IMKJIOB, €€ OCBOCHHME HEOOXOAUMO JIsl
NPOJOJDKEHUsT 00pa3oBaHUSl W B TOBCEIHEBHOM >KMU3HU. Pa3zBuTHe y O0OYyYalolIMXCS HAyYHBIX NPEICTaBICHUN O
IPOUCXOXKJEHUN U CYIIHOCTH aJireOpanyeckux a0CTpakiui, crocoOe OTpakeHUs MaTeMaTUYECKON HayKoOW SBJICHHU U
MPOLIECCOB B TMPHUPOAEC M OOILIECTBE, POJIM MATEeMAaTUYECKOTO MOJICIMPOBAHHUS B HAyYHOM IIO3HAHUU U B TPAKTHKE
CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS] M KAueCTB MBIIUICHHUS, HEOOXOJUMBIX HJIsl aJanTalid B
coBpeMeHHOM IupoBoM obmectBe. M3yueHue anreOpbl oOecrieuyMBaeT pa3BUTHUE YMEHHUS HaONI0/aTh, CPaBHUBATH,
HaXOAUTh 3aKOHOMEPHOCTHU, TPeOYeT KPUTUYHOCTH MBILIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JACUCTBUS M BBIBOABI, (OpMyInpoBaTh yTBepkAeHHs. OcBoeHHE Kypca anreOpbl oOecreunBaeT Pa3BUTHE JIOTUYECKOTO
MBIIUICHUS] OOYYalOIMUXCs: OHM  HWCHONB3YIOT JNEAyKTHUBHBIE M HWHAYKTHBHBIC pacCyXXICHHs, 0000meHne u
KOHKpETHU3aluo, adcTparupoBanue U a”ajoruto. OOydeHue anreOpe mpearnosiaraeT 3HAUYUTENBHBIM  00BEM
CaMOCTOSITENIbHOM JESITeIbHOCTH O0YyYaroluxcs, MO3TOMY CaMOCTOSTEIbHOE pelIeHHE 3a7au SIBISIETCS peaju3alueil
JesITeIbHOCTHOTO IIPUHIUIIA O0yUYEeHUsI.

B cTtpyktype mporpammbl yuyeOHOro kKypca «Ausredpa» s OCHOBHOTO 00IIero oOpa3oBaHHsS OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEITbHO-METOINYECKUE TMHNN: «UHCTa U BRIYUCICHU», « AJIre0pandecKkre BRIpaKEHUS», «Y paBHEHUS
U HepaBeHCTBay, « DyHkiun». Kaxxaas U3 aTUX cogepxKaTellbHO-METOANUECKUX JTUHUM pa3BUBaeTCs Ha MPOTSHKEHUU TPEX
JeT W3YYEHHs Kypca, B3aMMOJACHUCTBYS C APYTMMH €ro JuHUsIMU. B xone u3ydeHus ydueOHOro Kypca oOydaromuMmcs
MPUXOJIUTCS JIOTHUYECKH pacCyKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B CBA3M C 3TUM B mporpammy
yueOHOro Kypca «Anredpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHUKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasieax
MaTEMaTHYeCKOTO0 O0pa30BaHMA U  CIIOCOOCTBYIOIIHME OBIAJCHHIO OOYYAlOMIMMHCS OCHOB  YHHBEPCAIHHOTO
MaTeMaTH4ecKoro si3bika. CoiepaTelbHOM M CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «AmnreOpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne nuHUU «Uucia U BBIYUCICHUS» CIY)KUT OCHOBOW JUJISl JaJIbHEHIIEr0 HM3yueHUsl MaTeMaTHKH,
CHOCOOCTBYET PAa3BUTHIO y OOyYalOIIUXCS JIOTUYECKOTO MBILIUICHUS, (OPMHUPOBAHUIO YMEHHSI TOJIb30BAThHCS
ANrOpUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX IS MMOBCEIHEBHOM >XWU3HU. Pa3BuTne



MOHATHUS O YKCIIE HA YPOBHE OCHOBHOI'O 00IIEro 00pa30BaHUs CBSA3aHO C PALIMOHAIBHBIMHU U UPPALUOHATIBHBIMH YHCIIAMHU,
(GbopMHUpOBaHUEM TMPEJCTABICHUN O JIEUCTBUTEIBHOM 4YHUCIE. 3aBEpUICHUE OCBOCHMS YMCIOBOM JIMHUM OTHECEHO K
cpeaHeMy oO1eMy 00pa3oBaHMIO.

ConepxxaHue JABYX alreOpanyecKux JMHUNA — «AJreOpanyeckue BBIPAKEHHS» M «YPABHEHUS M HEPABEHCTBA»
crocoOCTBYeT (OpMUPOBAHUIO Yy OOYyUYaIOIIMXCSA MaTEMaTHYECKOro ammnapara, HeOoOXOJMMOTo Jisi pelieHus 3ajad
MaTEMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00I1ero 00pa3oBaHMs
y4eOHBII MaTepuall TPyNIUupPyeTcs BOKPYT pallMOHAIBHBIX BhIpaKeHUN. AnreOpa IEeMOHCTPUPYET 3HAUCHHUE MAaTeMAaTUKH
KaK fA3bIKa JUIsI TOCTPOEHUS MAaTEeMAaTHYECKHX MOJENEH, ONMUCaHMs MPOLECCOB U SIBICHUM peanbHOro mupa. B 3amaum
oOydeHHs anredpe BXOIAT TakkKe JajbHEHIIee pa3BUTUE AJITOPUTMUYECKOTIO MBINLIEHUS, HEOOXOIUMOTO, B YACTHOCTH,
JUTsl OCBOCHHS Kypca MH(OPMATUKU, M OBJIaJICHUE HaBBIKAMU JICYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHrne CUMBOJIBHBIX
(dopM criocoOCTBYET pa3BUTHIO BOOOPaXKEHMsI, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanve pyHKIMOHAIBHO-TpaUUeCKO JTMHUU HAIICJICHO Ha MOJIydeHHE OO0yJarouMMUCS 3HAaHUM O (DYHKIUAX
KAaK Ba)KHEHIIEH MaTreMaTH4ecKOW MOJENW AJid ONMUCAaHUS M HCCIEIOBaHUS Pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUMN B
npupoze u obuiectse. M3yuenne Marepuana ciocoOOCTBYET Pa3BUTHIO Y 00yYarOUIUXCsl YMEHUS UCTIOIb30BATh Pa3JInyHbIE
BBIPA3UTEIIbHBIE CPEICTBA S3bIKA MATEMATHKH — CIOBECHbBIE, CHMBOJWYECKHE, Trpaduyeckue, BHOCHUT BKJIAI B
(dhopMHUpOBaHUE MTPEACTABICHHUMN O POJIU MAaTEMAaTUKU B PA3BUTUU ITUBUIIN3AIMH U KYJIbTYPHI.

CornacHo yuyeOHOMY IJIaHy B 7—9 KJlaccax M3ydaeTcsi y4eOHbIM Kypc «Ayredpay», KOTOPbIA BKIIIOYAET CJICAYIOIIHE
OCHOBHBIE Pa3/eIibl COAEpKaHus: «Hucna U BBIYUCICHUN», «ANreOpandyeckue BhIpAKEHUsD, «Y pABHEHHS U HEPABEHCTBAY,
«DyHKIUW.

Ha usyuenue yueOHOro xypca «Anredpa» orBoautcs 306 wacor: B 7 kinacce — 102 gaca (3 yaca B Hemenmo), B 8
kiacce — 102 ygaca (3 gaca B Hezento), B 9 knacce — 102 yaca (3 yaca B Hefieunio).



COAEPXAHUE OBYYEHMUSA
7 KIIACC

Yuciia 1 BLIYUCICHUA

Jlpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEpPexoa OT OAHOM Qopmbl 3amucu napoOedt k apyroit. I[lonstue
paloOHaIbHOIO YHCJA, 3alUCh, CPABHEHHUE, YHOPSAOYMBAHUE pallMOHAIbHBIX YHCeNl. ApupMETHYECKHE IEHCTBUS C
pauMoHaIbHBIMU YKMCIIaMU. Pelienne 3a1a4y u3 peanbHON MPaKTUKKU HAa YacTH, Ha IPOOH.

CreneHb ¢ HATYpaJIbHBIM [TOKa3aTeJIeM: ONpeiesieHrue, IpeoOpa3oBaHuE BBIPAXKEHHUI HA OCHOBE ONPEIETICHUS, 3aIHCh
0osbmKx yuces. [IpoueHTsl, 3anUCh MPOLEHTOB B BUAE ApoOU M ApoOU B BHJIE NMPOLEHTOB. TpHU OCHOBHBIE 337aud HA
IIPOLICHTHI, PELLICHHUE 3a1a4 U3 PEaIbHOM IIPAKTUKHU.

[IprMeHenne NpU3HAKOB IEIMMOCTH, Pa3J0KEHUE HA MHOXKUTEIN HATyPaJIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi U oOpaTHasi IpOMOPLIMOHATIBHOCTH.

AJiredpanyecKue BbIpaKeHUs

IlepemeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAKEHHS C TNEPEMEHHOW. JlOmyCTMMBIE 3HAaY€HHs] TEPEMEHHBIX.
[IpencraBieHre 3aBUCUMOCTH MEXIy BEIMYMHAMU B BuAe (Qopmyisl. Beraucnenus no ¢opmynam. IIpeoOpazoBanue
OYKBEHHBIX BBIPaXCHHM, TOXKIECTBEHHO paBHbIE BhIpAXKEHMsI, IIPaBUiIa MPeoOPa30BaHUs CYMM M MIPOU3BEACHUH, MTpaBuiIa
PACKPBITHS CKOOOK U MPUBEICHUS MTOJO0HBIX ClIaraeMbIX.

CBOMCTBA CTENEHN C HATYPAJIbHBIM ITOKA3ATEIEM.

OnHowiensl 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. ClioKeHue, BBIUMTaHUE, YMHOKEHHE MHOTOYJIEHOB. DOpMYJIbI
COKpAlIEHHOIO0 YMHOKEHHMS: KBagpaT CyMMbl M KBaApaT pazHocTtu. Dopmysia pa3sHOCTH KBaApaTtoB. PazioxeHue
MHOTOYJIEHOB Ha MHOKUTEH.

YpaBHeHUS 1 HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHMsI, [TpaBuiia MpeoOpa3oBaHus ypaBHEHUS, PABHOCUILHOCTh YPAaBHEHUH.

JIuHenHoe ypaBHEHUE C OJJTHOU IIEPEMEHHOM, YMCII0 KOPHEN JTUHEMHOTO YPABHEHMU, PELLICHUE JIMHENHBIX YPABHEHUMN.
CocraBiieHne ypaBHEHMI 110 YCIOBHIO 3a7a4i. Pelenne TeKCTOBBIX 3a7a4 ¢ [IOMOLIbI0 YPaBHEHUM.



JluneiiHoe ypaBHEHHE C JBYyMsI NEpeMeHHbIMH M ero rpaduk. Cucrema IBYyX JIMHEHHBIX ypaBHEHUH C JBYMs
epeMeHHbIMU. Perienne cucteM ypaBHEHUM criocoOOM MOACTaHOBKU. [IpuMeps! pereHnst TEKCTOBBIX 3a/1ad ¢ MOMOLIbIO
CUCTEM YPaBHECHHI.

DOYyHKIHUU

Koopaunara Toukm Ha mnpsMon. YMCIIOBBIE NPOMEXYTKH. PaccTossHue Mexay IByMsl TOYKaMU KOOPAMHATHOM
IIPSMOW.

[IpsimoyronbHast cuctema koopauHaT, ocu OX u Oy. AbGcumcca ¥ opauHATa TOYKH HA KOOPAWHATHOM TMIIOCKOCTH.
[Ipumeps! rpadukoB, 3anaHHblX Gopmynamu. UreHue rpadukoB peanbHbIX 3aBUcuMocTed. [lonarue ¢ynkumu. ['padux
¢bynkuun. CpoiictBa ¢yHkumid. Jluneitnas ¢yukuus, e€ rpaduk. ['padux dbynkumm y = |x|. ['paduueckoe pemieHue
JIMHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUN.

8 KJIACC

Yuciia v BIYUCIEHUSA

KBanpatHseiit kopens u3 uncna. [lonstue 00 uppanunoHanbHoM yucie. JlecaTuunbie NpuOIMKEHUST UPPALlMOHATIBHBIX
yucen. CpoiicTBa apu(pMETHUECKUX KBAAPATHBIX KOPHEW U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKCHUN U
BBIUKCJICHUAM. JI€HCTBUTEIIbHBIE YUCIIA.

CrernieHs € 1eNbIM MOKa3aTesieM u €€ cBoiicTBa. CTaHgapTHAs 3alKMCh YUCIA.

AJiredpanyeckue BbIpasKeHUs

KBampaTHbIil TpEXUIIEH, Pa3JIOAKEHNE KBAAPATHOTO TPEXUIEHA HA MHOKUTEH.

Anrebpaundeckas 1po0b. OCHOBHOE CBONCTBO anredpanyueckoi npodu. CrokeHne, BEIMUTaHUE, YMHOKEHHUE, JCICHNUE
anredpanyeckux apodei. PanimoHanbHbie BRIpAXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHeHUS M HEPABEHCTBA

KBampatHoe ypaBHenue, dopMyna KOpHEH KBaApaTHOro ypaBHeHus. Teopema Buera. PemieHue ypaBHEHUH,
CBOJSIINXCSA K JIMHEWHBIM U KBaJipaTHRIM. [IpocTeiinme npoOHO-panoHaIbHbIe YpaBHEHUS.

I'padmyeckas MHTEpHpeTalns ypaBHEHUH C JByMS NEPEMEHHBIMHM M CHUCTEM JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMU. [IpuMepsl pelieHns: CUCTEM HEJIMHEMHBIX YPaBHEHUM C IByMsI IEPEMEHHBIMH.



Pemenne TEKCTOBBIX 3a/1a4 alIredpandeckum crocoOoMm.

UucnoBele HEPABEHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOM INEpEeMEHHOM. PaBHOCHMIBHOCTH HEPABEHCTB.
JInHeiiHple HEpaBEHCTBA C OJJHOM MepeMeHHO. CUCTEMBI TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOYyHKIHUU

[Tonstue ¢pynkuu. O6macTp OnpeneacH s 1 MHOXECTBO 3HadeHH GyHKIuU. CriocoObl 3a1aHus (PyHKIUH.

I'paduk Qynkumu. Ytenue cBoilcTB ¢yHkimu mno e€ rpaduky. Ilpumepsl rpadukoB QyHKIMA, OTpa)karonIunx
peasbHbIe TPOLIECCHI.

@OyHKIMH, ONIUCHIBAIOLINE NMPSAMYIO U 00paTHYIO MPONOPIHMOHATIbHbBIE 3aBUCUMOCTH, UX Ipaduku. OyHKIUHN Y = X2, Yy
=x3,y = \x, y=|x|. ['paduseckoe peireHne ypaBHEHHUIl U CHCTEM yPABHEHHIA.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonanpHbple 4ucia, UPpaLMOHAJIbHBIE YHKCIA, KOHEYHbIE U OECKOHEUHbIE NECATUYHbIE ApoOU. MHOXKECTBO
JNEUCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIIa KaK OECKOHEYHbIE JAECSITHYHbIE JpoOu. B3auMHO 0aHO3HAYHOE
COOTBETCTBUE MEXAY MHOKECTBOM JEHCTBUTEIBHBIX YUCEI U KOOPAUHATHON IPSIMOM.

CpaBHeHHE 1eHCTBUTENBHBIX YHCEN, apu(METHUECKHE IEHCTBUS C 1eHCTBUTEIBHBIMU YHCIAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JIIUTEILHOCTD MIPOLIECCOB B OKPY’KAIOILIEM MHUPE.

[IpuOnu>k€HHOE 3HAYEHWE BEJIWYMHBI, TOYHOCTh NpuOmmkenus. OxpyriaeHue uwucen. Ilpukuaka U oleHka
pEe3yJIbTATOB BBIYMCIICHUI.

YpaBHeHUS 1 HEPABEHCTBA

JIunenHoe ypaBHeHue. Pelienre ypaBHEHUN, CBOISIIUXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. Penienue ypaBHEHUM, CBOISIIMXCSA K KBaapaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepst
pELICHUSI YPABHEHUM TPETHEU U YETBEPTOU CTENCHEN PA3JIOKEHUEM HA MHOKUTEIH.

Pemenuie npoOHO-panimoHaIbHBIX ypaBHEHUN. PellieHue TeKCTOBBIX 3a/1a4 alNre0pandeckuM METOJIOM.

VYpaBHeHue ¢ JByMs IMEpEMEHHbIMM W ero rpaduk. PemieHue cucreM JBYX JIMHEMHBIX YPAaBHEHHU C JABYMs
IIEpEeMEHHbIMU. PellleHne cucreM JBYX YpPaBHEHUN, OJHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOPOM CTEIICHMU.
['padmyeckas MHTEpIpETALIMS CUCTEMBI YPAaBHEHUI C IBYMsI IEPEMEHHBIMU.



Pelienre TeKCTOBBIX 3a71a4 alreOpanyeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOICTBA.

PemieHne JMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. PelleHue cucTeM JIMHEHHBIX HEPABEHCTB C OJHOU
nepemeHHoil. KBanpatnele HepaBeHCTBa. ['paduueckas WHTEpIpeTalnuss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMS
IIEPEMEHHBIMHU.

DOYyHKUNHU

KBagpatuunas dynkuus, e€ rpaduk u cpoiictBa. [lapaboia, KOOpIMHATEI BEPIIMHBI MAapabOIbl, OCb CUMMETPUU
napadoJIbl.

Ipadukn pyuxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| , 1 ux cBoiicTBa.

YucJioBbIC 10CIEA0BATEIHHOCTH U IIPOIPECCHH

[loHsiTHE YKMCIIOBOM MOCIEA0BATENIBHOCTHU. 3a/IaHNE MTOCIEI0OBATENBHOCTH PEKYPPEHTHOM (hopmMynoi u popmyoit n-
ro 4JICHA.

Apudmernueckass U reoMerpuueckas nporpeccuud. @opMynbl N-ro wieHa apu(PMETHUYECKOW U TeOMETPHYECKOU
IIPOTPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N3o0OpaxkeHne 4yieHOB apu(PMETHYECKOW U MeOMETPUUYECKONW MPOrpecCUuil TOUKaMU Ha KOOPJIWHATHOW IJIOCKOCTH.
JInHEWHBIN U DKCIIOHEHIMANBHBIN pOCT. CI10KHBIE TPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMbI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTaThl OCBOSHUS MMPOTPAMMBI YUeOHOTO Kypca «ANredpay XapaKTepu3yIoTCs:

1) maTpuOTHYECKOE BOCTIMTAHHE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCHICKOW MaTEeMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K
JTOCTHXKEHUSIM POCCUMCKUX MaTEMAaTUKOB U POCCUHUCKONM MaTEeMaTHUYE€CKOM IIKOJIbI, K UCTIOIb30BAHUIO ATUX JTOCTUKEHUHN B
APYTUX HayKax M MPUKJIAJHBIX chepax;

2) rpaIaHCKoe U TIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEM TpaXAaHWHA U pealu3aliil ero MpaB, MPEACTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUN, MPOIEAYp TpakIaHCKOTo 0O0IecTBa
(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXXJICHHMIO JTHUYECKHX MpOOJeM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHHUEM JOCTH)KCHUI HAyKH, OCO3HAHHEM BaXKHOCTH MOPATbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIFHOCTH YUEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTaHOBKOW Ha aKTMBHOE YYacTHE B PEIICHUM MPAKTHUYECKHUX 3a/lad MaTeMaTHUECKON HampaBlIeHHOCTH, OCO3HAHUEM
BOKHOCTH MaTEMaTUYECKOTO 00pa30BaHMsI HA MPOTSHKEHUU BCEH KU3HM JIJISl YCTIEITHON MTPO(ECCHOHAIBHOMN ASITEIbHOCTH
U pa3BUTHEM HEOOXOJIUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM WHAMBUIAYATBLHON TPACKTOPUH 00pa30BaHMUS
Y ’KU3HEHHBIX IJITAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCTIUTAHHE:

CIIOCOOHOCTBIO K AMOIIMOHATHHOMY M ACTETHUYECKOMY BOCIHPHITHIO MAaTeMAaTUYECKUX OOBEKTOB, 3a7ad, PelIeHUi,
paccyXJAeHUN, YMEHHUIO BUJIETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

OpHEHTAIIMEH B JIEATETLHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPE/ICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHs 4YEJIOBEKa, NPUPOALI M OOIIeCTBa, TOHMMAaHUEM MaTEeMaTHYEeCKOW HayKd Kak cdepsl demoBeuecKon
NeSTETLHOCTH, JTANOB €€ Pa3BUTHUSI W 3HAYUMOCTH JJIsl PA3BUTHs ITUBUIIU3AIMH, OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U



MaTeMaTHYECKON KylIbTYpPOH KaK CPEJCTBOM TMO3HAHUS MUPA, OBJIAJCHUEM MPOCTCUIITUMHI HABBIKAMHU HCCIICI0BATEIbCKON
TeSITeITbHOCTH,

6) puznyeckoe BocnuTaHue, GopMUpoOBaHHE KYJIbTYPhI 3I0POBbSI H IMOIMOHAILHOT0 0J1aArOMOJTY s

TOTOBHOCTBIO MMPUMEHSITh MaTEMaTHIECKIE 3HAHMS B HHTEPECaX CBOETO 3/I0POBbS, BEJICHHUS 3/J0POBOTO 00pa3a KU3HU
(3mopoBoe mMHTaHWE, COAJAHCHPOBAHHBIM PEKUM 3aHATHH W OTAbIXa, peryispHas (Qu3udeckas aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBBIKa PEIICKCUH, TPU3HAHUEM CBOETO ITpaBa Ha OMMOKY M TAKOTO Ke MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHNUE:

OpHCHTallel Ha MPUMEHEHHE MaTeMAaTHUECKUX 3HAHWH ISl PEIICHUS 3a7a9 B 00JJaCTH COXPAHHOCTH OKPYXKaromen
Cpelbl, IJIAHUPOBAHUS TMOCTYNKOB W OLIEHKHM MX BO3MOXHBIX TMOCIEIACTBUN I OKPYXKAIOIIEH Cpelbl, OCO3HAHHWEM
TJI00ATBPHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IyTeH UX PEIICHHUS,

8) amanTanms K N3MEHSIOIMMCSl YCJIOBHSIM COIHATbHOI W MPUPOTHOI Cpe/bl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOSH KOMIICTCHTHOCTH 4Yepe3
MPaKTUYECKYIO JICSITEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX JIIOACH, MTPUOOpPETaTh B COBMECTHOM ESITEIIbHOCTH
HOBBIC 3HAHWSI, HABBIKK M KOMITETEHITH U3 OIBITA JAPYTHX;

HEOOXOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHCJIE€ (OPMYIUPOBATH WJEH, TOHSTHS, TUIIOTE3bI 00
00BEKTaX W SBIEHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIIUTHI COOCTBEHHBIX 3HAHWH W
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAITUIO, BOCIPHHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYOIIHMA
KOHTpPMEP, KOPPEKTHUPOBATh MPUHUMAEMbIC PEIICHUS W JACUCTBUS, (DOPMYIUPOBATh U OIEHUBATh PUCKH M TIOCIICICTBHS,
(hopMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA

Ba3oBble Jijornueckue 1eicTBUA:



BBISIBIIATh M XapaKTE€pPU30BaTh CYIIECTBEHHBbIE INPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB, MOHATHHA, OTHOLLIECHUMN
MEXJy MOHATUAMH, (OPMYJIUPOBATH ONPEICIICHUS NOHITUN, YCTAHABIMBAaTh CYUIECTBEHHBIH IPU3HAK
KJIacCU(PUKALMU, OCHOBAHUS JUIsl 0000IIEHUS U CPAaBHEHUS, KPUTEPUHU POBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (QOPMYJIUpOBaTh U INPeoOpPa30OBbIBaTh CYXKJICHUSA: YTBEPAUTENIbHbIE M  OTPULIATEIIBHBIC,
€IMHUYHbIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUns B (pakTax, JaHHBIX, HAOTIOJCHUIX U
YTBEPKJICHUAX, IIpeyIaraTb KPUTEPUU ISl BBISIBJIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

JieNaTh BBIBOJBI C HCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTUBHBIX YMO3aKIIOUEHUM,
YMO3aKJIFOUEHHUH 10 aHAJIOTHH;

pa30buparh JOKa3aTeJbCTBA MATEMaTUYECKUX YTBEPXKIACHUM (IpsiMble U OT MPOTUBHOIO), HPOBOJIUTH
CaMOCTOSTENIbHO HECIIOXKHBIE 10KA3aTENbCTBA MATEMAaTUYECKHUX (DaKTOB, BBICTPAUBATh APIYMEHTALIMIO, IPUBOIUTH
MPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCOO perieHusl yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIIEHUs, BEIOMpaTh HauboJiee
MOAXOASIINNA C YIETOM CaMOCTOSITENIBHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabCcKue 1eMCTBUSA:

WCITOJIB30BaTh  BOMPOCHI KAk MCCIIENOBATEIbCKHA HWHCTPYMEHT IIO3HAHWS, (OPMYIUPOBATh BOIPOCHI,
buKcHpyIOIMe MPOTHBOPEUYUE, TPOOIEMY, CaMOCTOSATEIRHO YCTaHABIMBATh MCKOMOE W JIaHHOE, (hOPMHPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHE,

IIPOBOJIMTH 110 CAMOCTOSTEIIFHO COCTABICHHOMY IIJIaHY HECIOXKHBIM SKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHKE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIeCKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOO0M;
CaMOCTOSITeNIbHO  (OpMyYJIMpPOBaTh OOOOIIEHHS U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO HAOIOICHMUS,
MCCJICIOBAHUS, OIIECHUBATH JJOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIIICHNUIA;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCa, a TAaK)KE BBIIBUTATh IIPEATIONONKEHNS O €r0 Pa3BUTUHU B HOBBIX
YCITOBUSIX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh U M30BITOUHOCTh HH(POpMAIINH, TAHHBIX, HEOOXOAUMBIX ISl PEIICHUS 3aa4H;



BBIOMpATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH UHPOPMAIIUIO PA3IUUYHBIX BUIOB U (opm
IIPEICTABIICHHUS;

BbIOMpaTh hopmy npeacTaBiIeHUs HHGOPMAIMKY U WIUTIOCTPUPOBATH pelIacMble 3aa4i CXeMaMu, AuarpaMMaMu,
WHOU TpadUKON U UX KOMOMHAIMSMU;

OIICHWBATh HAIEKHOCTh MHGOPMAIMK TIO KPUTEPUSM, MPEUIOKEHHBIM yUUTETIEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMmyHnKkaTHBHBbIE yHUBEPCAIbHbIE Y4eOHbIe 1eiiCTBHA:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXJACHHUS B COOTBETCTBHM C YCIIOBUSAMH M LEISMU OOILIEHHUSA, SICHO, TOYHO,
IPaMOTHO BbIpPa)KaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 10 XOAY PELIECHUS
3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHbIN PE3YyJIbTAT;

B XOJ€ OOCYXIEHUs 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMbI, PEIIAeMON 3aJauH,
BBICKA3bIBaTh HJICH, HALIEJICHHBIE HAa TMOWMCK PEIICHHUS, COMNOCTABIIATh CBOU CYXKJEHHUSA C CYKICHUSIMH IPYTUX
YYaCTHUKOB JMajora, oOHapyXMBaTh Pa3lMyUe€ U CXOJCTBO IMO3ULUH, B KOPPEKTHOH (opme (opMynupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATH PE3YJIbTATHI PELICHUS 3a/1a4i, SKCIEPUMEHTA, UCCIIEIOBAHUs, POEKTA, CAMOCTOSTENHHO BHIOUPATH
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aj1ay MIPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUU;

NOHMMAaTh W MCHOJb30BaTh MPEUMYILECTBA KOMaHAHOW M MHAMBHIYaJbHOM pabOThl MPU pPEUICHUH Y4E€OHBIX
MaTeMaTUYeCKUX 3a/1ay;

NPUHMUMATh 1LI€JIb COBMECTHOM NESATENIbHOCTH, IJIAHUPOBATh OPraHU3allMi0 COBMECTHOM paboOThbI, pacrpenessTh
BUJIBI pa0bOT, TOTOBAPUBATHCS, 0OCYXKIATh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFO/ICH;
y4acTBOBaTh B IpynmnoBbIX (opmax paboThl (0OCYKIeHUs, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE),
BBINIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C JIPYTMMHU YJI€HAMU KOMAaHJbl, OLIEHUBAThH
KayecTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CHOPMYIHPOBAHHBIM YyUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA
Camoopranmsanus:



e CaMOCTOSITEILHO COCTABIISITH ILIAH, aJITOPUTM pEIIeHUs 3a1adyu (MM €ro 4acTh), BEIOMPATH CIOCOO PEIICHUs C
y4€TOM HUMEIONINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHThI
penieHuit ¢ y4éToM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHbIN MHTE/JIEKT:

e BIIJICTh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yiibTaTa pelIeH!s] MaTeMaTU4eCKOM 3a1auu;

e TPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PELIEHUH 33]1a4l, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITEJILCTB, HAWICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBHE PE3yJIbTaTa JESITEIBHOCTU TOCTABJICHHOM IEIM U YCIOBHUSM, OOBSCHATH MPUYUHBI
JOCTUKEHUS WA HEIOCTUXKEHHUS 11€JI1, HAaXOJUTh OIIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIbTATDI

K konIty 00yueHus B 7 Kjacce 00y4daronuics MoayduT CAeAyIOIue IPeAMETHBIE pe3yIbTaThl:

Yuca u BbIYUCICHUSA

BoinonHATe, couerast yCTHbIE ¥ MMCbMEHHBIE IPUEMBI, apu(pMEeTUUECKHE IEUCTBUS C PAllMOHATIBHBIMHU YUCIAMHU.

HaxonuTth 3Ha4€HHs YUCTOBBIX BBIPAKEHUN, TPUMEHATH Pa3HOOOpa3HbIe CIOCOOBI M TPUEMBI BBIYUCIICHHS 3HAUEHUI
IpOOHBIX BBIPAKEHUI, COAEPHKAIIUX OOBIKHOBEHHBIE U JECATUYHBIE IPOOH.

[TepexoauTh OT 0JHON (OPMBI 3aMKMCH YHCEN K IpYyroil (mpeoOpa3oBbIBaTh JECATUUHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B J€CSITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECSTHUHYIO IpO0b).

CpaBHHBAaTh U YNIOPSAOYMBATH PALIMOHATILHBIE YUCIIA.

OKpyTasTh yncna.

BpInonHATh NPUKHUIAKY U OLICHKY pe3yJibTaTa BBIYMCIICHUN, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAKEHUN. BBINOIHATH
JEUCTBUA CO CTENEHSIMU C HATypalbHBIMU MMOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKU AECIUMOCTH, PA3JIOKEHUE Ha MHOKUTEIN HATYPAJIbHBIX YUCEIL.

Pemate MpakTUKO-OPHUEHTHUPOBAHHBIE 3aJayM, CBSI3aHHbIE C OTHOILIEHHWEM BEJIMYWH, MPONOPHUOHAIBHOCTHIO
BEJIMYMH, NPOLEHTAMH, WHTEPIPETHPOBATH pPE3yNbTaThl PEUIEHUS 3aJad C YYETOM OrPAHUYEHHH, CBSI3aHHBIX CO
CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.



AJsiredOpanyecKue BbIPAKEHUS

Hcnonp3oBath anreOpandecKkyio TEPMUHOJOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B IMPOIIECCe OCBOCHHUS Y4eOHOTo
MaTepuaia.

HaxoauTs 3HaueHus: OyKBEHHBIX BbIpRXKEHUN IPY 33JaHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BrimonusaTe npeoOpa3zoBaHus EI0T0 BRIPAXKEHNUS B MHOTOWIEH MPHUBEICHUEM MOJOOHBIX CIaraeMbIX, paCKPHITHEM
CKOOOK.

BBINONHAT YMHOKEHHE OJHOYJIEHA HA MHOTOYWIEH M MHOTOWJIEHAa Ha MHOTOYJIEH, IPUMEHATH (DOPMYJIbI KBajapaTa
CYMMBI U KBaJpaTa pa3HOCTH.

OcyiecTBIATh Pa3ioKeHUE MHOTOUJIEHOB HA MHOKUTEIHU C IIOMOIIBIO BBIHECEHUS 3a CKOOKM OOLIEr0 MHOXKHTEIIA,
IPYNIHUPOBKHU CIAraéMbIX, IPUMEHEHUs (POPMYIT COKpPAIIEHHOTO YMHOKEHHUS.

[TpumensTh IpeoOpa3oBaHKsi MHOTOWIEHOB JUJISl pELICHHSI pa3JIMUHbIX 33]1a4 U3 MATEMaTUKU, CMEXKHBIX MTPEIMETOB,
U3 pEAIBHOU IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENIEHEH C HATYPAJIbHBIMU MIOKA3aTENISMHU J1JIs1 IPe0oOpa30BaHMsI BbIPaXKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHelHbIE ypaBHEHHsI ¢ OJHOW NEPEMEHHOW, TPUMEHsS MpaBuia MepexoAa OT UCXOJHOIO YPABHEHHUS K
pPaBHOCWJIBHOMY eMy. IIpoBepsTh, ABIsSETCA JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI TP PEILICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath npuMepsl Map YUCEN, SIBISIFOIIMXCS pEIeHUEM JIMHEHHOTO YPaBHEHMSI C IByMsI IEPEMEHHBIMHU.

CTpouTh B KOOPJAMHATHOM IJIOCKOCTH IpaUK JIMHEWHOTO YPABHEHUS C ABYMsI IEPEMEHHBIMHU, MOJIb3YSICh T'padUKOM,
MIPUBOJUTH PUMEPHI PELIEHUS YPABHECHHUS.

Pemmath cuctembl IBYX TMHEMHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMH, B TOM YHCIIE TPapUUECKH.

CocraBimsATh W pemarh JIMHEWHOE YPAaBHEHUWE WIM CHCTEMY JIMHEHMHBIX YPABHEHUN IO YCIOBHIO 3aJayH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTaT.

DYyHKUMH

N300pakaTh Ha KOOPJAWHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJIWHATaM, JYy4YHd, OTPE3KH,
MHTEPBaJIbl, 3aUCHIBATH YUCIOBbIE TPOMEKYTKU Ha aIre0OpanvyeckoMm si3bIKe.



OtMeuaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPAMHATAM, CTPOUTH TpaUKU JIMHEHHBIX (DYHKIIUNA.
CrpouTts rpaduk GyHKIUHI Y = [X|.

OnucelBaTh ¢ MOMOIIBI0 (PYHKIHUNA W3BECTHBIE 3aBUCHMOCTH MEXIY BEIUYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE,
IEHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIHLHOCTh, BpEMsi, 00bEM padOTHI.

Haxonuthb 3HaueHre GyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[lonumarp rpaduueckuil crmocod MNpEACTaBICHUS W aHanIM3a HHPOpPMAIUMH, W3BJIEKaTh M HMHTEPIPETUPOBATH
nH(pOpMaILUIO U3 rpaUKOB peabHBIX MIPOLECCOB U 3aBUCUMOCTEH.

K xoHI1y 00yueHus B 8 kj1acce 00y4aroLuiics MOTY4YUT CIEAYIOINE IPEIMETHBIE PE3yIbTaThI:

Yuciaa 1 BbIYUCTICHUA

Hcnonp30BaTh HavyalbHBIE MPEACTABICHHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN JJISI CPABHEHUs, OKPYTJEHHUS U
BBIYMCIICHUN, N300paXkaTh IEUCTBUTEIbHBIC YUCIIAa TOUKAMU Ha KOOPJAUHATHOM MPSMOM.

[IpuMeHATh TOHATHE apU(PMETHUECKOr0 KBAaAPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH, HCIOJb3ys MpU
HEO0OXOAMMOCTH KaJIbKYJISATOP, BBINOIHATh NPEOOpa30BaHUs BBIPAKEHUH, COJAEPKAIMX KBAJpPaTHbIE KOPHU, UCIOJIb3YS
CBOMCTBA KOPHEWN.

Hcnonb30BaTh 3aUCH OOJBIITNX M MAJIBIX YHCEIT C TOMOIIBIO TeCATUYHBIX Apodeli u creneHei uyncna 10.

AJiredpanyecKkue BbIpaKeHUs

[IpyMeHSTh NOHSATHE CTENEHU C ILEJNbIM I0Ka3aTeeM, BBIMOIHATh MPEoOpa30BaHUs BBIPAXKEHHUM, COAEpIKAIIUX
CTEIIECHH C LIEJIBIM ITOKA3aTEJIEM.

BbINONHATE TOXKIECTBEHHBbIE NPEOOPA30BaHUsl PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE NpPaBWII ACHUCTBUH HaJ
MHOTOWICHAMH U aJIreOpandeCcKUMH IPOOSMH.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKUTEH.

[TpumensTh MpeoOpa3zoBaHUs BHIPAKEHUH JJIsl PEIICHUs Pa3IMYHbIX 33/1a4 U3 MaTEeMaTUKH, CMEKHBIX MTPEIMETOB, U3
pEAIbHOM MTPAKTUKHU.

YpaBHeHUS 1 HEPABEHCTBA

Pemars nuHeNHbIE, KBagpaTHbIE YPABHEHMS W PAaLMOHAIBHBIC YPAaBHEHHUS, CBOIAIIMECS K HHUM, CUCTEMBI IBYX
YPaBHEHUH C IBYyMS IIEPEMEHHBIMHU.



[IpoBoguTe NPOCTEMIIME WCCIENOBAHUS YPABHEHWW W CUCTEM YPaBHEHUH, B TOM 4YHUCJIE C IPUMEHEHHUEM
rpaduyecKux MpeacTaBiIeHU (ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WM CUCTEMA YPAaBHEHUU PELLEHUs, €CIU UMEET, TO
CKOJIBKO, U TIpOYEe).

[lepexonuThe OT CJIOBECHON (QOPMYIUPOBKH 3ahauu K e€ anreOpanuyeckod MOJENH € MOMOUIbK) COCTaBJICHMS
YPaBHEHUS WM CUCTEMBI YPABHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4M IOJyUYECHHBIN PE3yJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISl CPABHEHWS, OLICHKH, PELIATh JMHEHHBIC HEPABEHCTBA C OJHOMU
NEPEMEHHON M MX CHCTEMbI, JaBaTh TIpaQUUECKyl0 WUIIOCTPAIIMI0 MHOKECTBAa PEIIEHUN HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUA

[lonnMaTe W UCHONB30BaTh (YHKIIMOHAIBHBIE TOHATHS M S3bIK (TEPMUHBI, CHUMBOJIMYECKHE OOO3HAUECHMS),
OTIpeEIATh 3HaUeHHEe (PYHKLMHU N0 3HAYEHUIO apTyMEHTa, OIPEIENsATh CBOWCTBA (PYHKLMU 1O €€ rpadukKy.

Ctpouts rpaguku 3neMeHTapHbIX (YHKIUNA BUJA:

y=k/X, y=x2,y=x3,y = x|, y = VX, onucsIiBaTh CBOICTBA YHCIOBON (YHKIHH 10 & rpaduKy.

K koHiy oOyueHus B 9 kjacce o0y4yaroluiicss NOJYYUT CIEAYIOIINE TPEIMETHBIE PE3yJIbTaThI:

Yucaa v BIYUCICHUSA

CpaBHUBATH U yHIOPSIOYMBATh PAIMOHAJIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BoinonHaATe apupMeTnueckre ASUCTBHS C palMOHAIbHBIMU UYUCIAMM, COYETasl YCTHbIE U MUCbMEHHbBIE MPHUEMBI,
BBITIOJIHATH BBIYHUCIICHHS C UPPALMOHAIBHBIMHU YHCIIAMM.

HaxonuTe 3HaueHUs CTENEHEN C LENBIMU MOKA3aTENSIMA U KOPHEW, BBIYACIIATH 3HAUYCHHS YHCIIOBBIX BBIPAKEHUN.

OKpyTJsTh AEMCTBUTENBHBIE YUCIIA, BBIIOJIHATH IPUKUIKY PE3YyJIbTaTa BEIYUCIECHUM, OLIEHKY YHCIIOBBIX BBIPAKEHHIA.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeiiHbIE ¥ KBaJpaTHBIC YPaBHEHUS, ypaBHEHUS, CBOJSIINECS K HUM, IPOCTeire ApoOHO-palliOHAIbHbIE
YPaBHEHUS.

Pemrars cucteMsl AByX JINHEMHBIX YPABHEHHM C IBYMSI IEPEMEHHBIMHU U CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBIISIETCS TUHEHHBIM.

PemaTe TekCTOBBIE 3a/lauu aNreOpandecKuM CIOCOOOM C MOMOUIBI0 COCTABJICHMS YPABHEHUS WA CUCTEMBI ABYX
YPaBHEHUH C IBYMsl [IEPEMEHHBIMU.



[IpoBoguTe NDpPOCTEMIIME WCCIENOBAHUS YPABHEHWW W CUCTEM YPAaBHEHHMM, B TOM YHCIE C NPUMEHEHHUEM
rpaduyecKuX MpeacTaBIeHUN (ycTaHaBIMBATh, UMEET JIM YPABHEHUE WINM CUCTEMA YPAaBHEHUMN PELICHUs, €CIIH UMEET, TO
CKOJIBKO, U TIpOYEe).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paXkaTh pELICHHE HEPABEHCTB HA YHCIOBOM
IPSIMOM, 3aIIMCBIBATh PELIEHUE C TIOMOLIBI0 CHMBOJIOB.

Pemare cuCTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO,
n300paxaTh pelIeHUe CUCTEMbl HEPABEHCTB HA YUCIIOBOM NPSIMOM, 3alIMCBIBATh PELLIEHUE C TOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3TUYHBIX 3a7a4.

DyHKIUA

Pacnio3naBaTh (yHKUIMM U3Yy4YEeHHBIX BHJIOB. [loka3piBaTh CXEMaTHYECKH pACIONIOKEHHE Ha KOOPIMHATHOM

miockocT rpadukoB GyHKImi Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = Vx, y = |X|, B 3aBrcumoctn
OT 3HAYEeHHI K03((PUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (PYHKIIUH.

Crpouth U M300paXkaTh CXEMAaTHUYECKU TpadUKH KBaJAPATUUHBIX (YHKIMH, OMHUCHIBATH CBOMCTBA KBAaJAPAaTHUYHBIX
(GyHKUMIA 110 UX rpaduKam.

Pacnio3naBaTh kBagpaTuyHyr0 (QYHKIUIO 1O (opMylie, MPUBOAUTH TPUMEPHI KBAAPATUUHBIX (DYHKIUNA U3 peaibHOI
KU3HHU, PU3UKH, TEOMETPHHU.

Yucs10BbIE MOCJIEA0BATEIBLHOCTH M IPOTPeCcCHH

Pacnio3naBaTh apupMeTHUECKYIO M TE€OMETPHUICCKYIO IPOTPECCHH IPU PA3HBIX CIIOCO0AaX 3a/I1aHMUS.

BhIMOTHATE BRIYUCICHHS ¢ UCTIOIB30BaHUEM (POPMYIT n-ro WwieHa apu(pMETHIECKON U TEOMETPUIECKOMN MTPOTrPeCcCHid,
CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WICHBI IOCIEI0BATSIFHOCTH TOYKAMH Ha KOOPAMHATHOM ITIOCKOCTH.

Pemates 3amaun, CBsI3aHHBIE C YMCIOBBIMHU IOCIEIOBATEIBHOCTSIMHU, B TOM YHCJIE 3aJadyd U3 peajbHON KU3HU (C
MCIIOJIb30BAaHUEM KAIIBKYJISITOPA, IU(PPOBBIX TEXHOJIOTH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KosmmuecTBo yacos DJIeKTPOHHBIE
HanmMeHoBaHMe pa3iesioB H TeM nudpoBbIie
Ne i/ pasi Konrponbueie | IIpakruueckue (wicpp )
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. PanmoHansHbIe o5 1 bu6mmoteka I[IOK
qucia https://m.edso0.ru/7f415b90
bu6nmotexa [IOK
2 AnreOpanyecKue BEIpaKEHUS 27 1 httos://m.eds00.ru/7f415690
but6mmoreka [JOK
3 YPaBHEHHSI H HCPABCHCTBA 20 ! https://m.edso0.ru/7f415b90
bu6nunorexa [IOK
4 Koopaumatst  rpaguici. Gynkim 24 . https://m.edso0.ru/7f415b90
bu6nunoreka [IOK
> Tostopenne u obobmenne 6 . https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 5 0
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8 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uudposBbie
Ne i/ pasi Konrpoabnbie  IIpakTHuyeckue (uubp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsI
pecypcsbl
bu6mmoteka I[IOK
1 Yucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna v Beruncnenusi. CTENeHb ¢ UeIbIM 7 bu6mmotexka I[IOK
IOKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BbIPaKEHHSL. 5 1 bubnnorexa [IOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BIPaKEHHS. 15 1 bu6mmoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBaagpaTHble 15 1 bu6mmoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI bu6mmoreka [IOK
6 . 13
YPaBHEHU https://m.edsoo.ru/7f417af8
7 VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa 12 1 bu6mmoreka [IOK



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

8 ®ynkuuu. OCHOBHBIE OHATUS 5 Eggﬁ;ﬁiﬁﬁfmmg

9 Dyuxuyn. UHCIOBbIE (yHKIMM 9 ]ﬁtlfffﬁlrﬁliiﬁfﬁfLu?afa

10 [loBropenue u 06001eHHE 6 ]r?;:;i?/?rzle(jiiﬁ%MNafs
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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9 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/t P Konrpoasnbie | Ilpakrnuyeckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchbl
1 Uucna u Berurcienus. JeicTBUTEIbHBIE 9 bubmmoreka [IOK
yucia https://m.edsoo.ru/7f419d08
9 YpaBHEHHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [IOK
OJIHOM ITEPEMEHHON https://m.edso0.ru/7f419d08
3 YpaBHenus u HepaBeHcTBa. CUCTEMBI 14 1 bubnnoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f419d08
bubnuorexa [JOK
4 .H 16 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6nmmorexa [IOK
° Dymrum 16 1 https://m.edsoo.ru/7f419d08
bu6nmmoteka [IOK
6 YucioBbBIE TTOCIIEN0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITIS 18 1 bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnunuyectBo yacos DJIEeKTPOHHBIE
Ne ara ugposbie
1/ Tema ypoka Beero KonTpouabnsie | IlpakTuyeckue fI[Sy‘leHI/IH :)Iﬁ:)l;zoBaTeanme
padoThI padoThI pecypes
1 [ToHsiTHE PaIMOHAILHOTO YHCIA 1
5 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YUCIAMH
3 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YUCIAMH
4 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIaAMH
5 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIaAMH
6 Apudmernueckue 1elcTBUS C 1
palMOHAIBLHBIMU YU CIIAMU
7 CpaBHeHue, ynopsiouuBaHue 1
palMOHATIBHBIX YHCEI
8 CpaBHeHue, ynopsii0unBaHue 1
paloHaIbHBIX YHCEI
9 CpaBHeHue, ynopsii0uuBaHue 1
paloHaIbHBIX YHCEI
10 Crenens ¢ HaTypalbHBIM 1 bubnuoteka [IOK
IoKa3arejieM https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HaTypaTbHBIM 1 bubmuoteka [IOK



https://m.edsoo.ru/7f4211de

MOKa3areyeM https://m.edso0.ru/7f421382
12 CreneHs ¢ HaTypabHBIM bu6muoreka [IOK
IIOKa3areyeM https://m.edsoo.ru/7f42154e
13 CreneHsb ¢ HaTypalbHBIM bu6muoreka [IOK
IIOKa3areyeM https://m.edsoo.ru/7f4218be
14 CrerneHb ¢ HaTypalbHBIM
MoKa3areyieM
15 Pemienne ocHOBHBIX 3a/1a4 Ha Apo0OH,
MIPOLICHTHI U3 PeaTbHON MPAKTUKU
16 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PeaTbHON MPAKTUKU
17 Perenrie OCHOBHBIX 3a/1a4 Ha IpOOH,
MPOLIEHTHI U3 PEATbHOM MPaKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha Apo0OH,
MIPOLIEHTHI U3 PeaTbHOM MPaKTUKU
19 [Ipu3Haku 1eTUMOCTH, pa3JIOKEHUS
HA MHOXXHUTENU HATypalIbHbBIX YHUCEI
20 [Ipu3Haku 1eTUMOCTH, pa3JIOKEHUS
Ha MHOXKHUTEIN HATYPaJIbHBIX YHCEIT
21 Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIHOHATBHOCTH
99 Peanbubie 3aBucumocTtu. [Ipsimas u
oOpaTHas MPOMOPIIMOHATHPHOCTH
23 Peansuebie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIIMOHATHPHOCTH
24 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast MPOMOPIHOHATBHOCTH
25 KoHnTtposbhas pabota 1o Teme



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

"PamnonanpHbIe ynciaa'

26 BykBeHHBIE BRIpOKCHUS bubmmorexa [IOK
y p https://m.edsoo.ru/7f41feec
27 DopMmyItbl
28 DopMmyItbl
29 [Tepemennsbie. JlomycTUMBIC 3HAYCHHUS
HIEPEMEHHBIX
[IpeoOpa3zoBanne OyKBEHHBIX
30 BLII) amiﬂnﬁ ack ZII;He CKOOOK 1 bubmorexa HOK
P > Packp https://m.edsoo.ru/7f41fafa
IPHUBEICHUE ITO00HBIX ClIaraeMbIX
[IpeoOpa3zoBanne OyKBEHHBIX
31 BLII) amiﬂnﬁ ack ZII;He CKOOOK 1 bubmorexa HOK
P > Packp https://m.edsoo.ru/7f41fd70
IPHUBEICHUE ITO00HBIX ClIaraeMbIX
[IpeobpazoBanmne OyKBEHHBIX
32 BBIpKEHUH, pacCKphITHE CKOOOK U
MPUBEICHUE MMOO0HBIX CIIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
33 BBIp)KEHUH, pacKphITHE CKOOOK U
MIPUBEICHUE ITOT00HBIX CIIaraeMbIX
34 CBoiiCTBa CTETIEHH C HATYypPaJTbHBIM bubnnoreka [IOK
MOKa3arejieM https://m.edso0.ru/7f421382
35 CBoIiCTBA CTENIEHU C HATYPATbHBIM bubnmnoreka [IOK
TOKa3aTeyieM https://m.edsoo.ru/7f42154e
36 CBoiiCTBa CTENIEHU C HATYPATbHBIM bubnmnoreka [IOK
TOKa3aTeyieM https://m.edsoo.ru/7f4218be
but6mmoreka [JOK
37 M
HOTORICHBE https://m.edsoo.ru/7f42276e
38 MHorouaeHbl bubmnorexa [JOK



https://m.edsoo.ru/7f41feec
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https://m.edsoo.ru/7f422930

39 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoteka [IOK
MHOT'O4YJICHOB https://m.edsoo0.ru/7f422af2
40 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
a1 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOT'O4YJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmmorexka LIOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f423182
43 DopMyIbI COKPALEHHOTO bubnuorexa LIOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
m DopMyIIbI COKPALLEHHOTO bubnuoreka LIOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKpaIIEHHOTO bubnnorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
16 DopMyIIbI COKPALLEHHOTO bubnnorexa [IOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyIIbI COKPALLEHHOTO bubnnorexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxxeHre MHOTOUYJIEHOB HA bu6mmotexka I[IOK
MHOXHUTEIN https://m.edso0.ru/7f423312
49 PaznoxxeHre MHOTOUYJIEHOB HA but6mmoreka [JOK
MHOXKHUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHre MHOTOUYJIEHOB HA but6mmoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3znoxenre MHOTO4JIEHOB Ha
MHOKHUTETN
52 KoHnTtponbHas pabota 1o Teme
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"AnreOpanyecKkue BhIpaKeHus"

YpaBHeHue, IpaBuia

53 peoOpa3oBaHus ypaBHEHMS,
PaBHOCUIIBHOCTb YPaBHEHUI
JIuneitHoe ypaBHEHHE ¢ OJTHOM
54 IIEPEMEHHOM, pelleHHE INHEHHBIX
YpaBHEHUI
Jlunelinoe ypaBHEHHE C OJJHOU
55 NIEPEMEHHOM, peleHne TNHEHHBIX bubmmorexa LIOK
P N p https://m.edso0.ru/7f420482
ypaBHEHUI
JInHeitHOe ypaBHEHUE C OJHOM
56 MIEPEMEHHOM, peleHrEe JIMHEHHBIX
YpaBHEHHI
57 Pemenue 3a1a4 ¢ HOMOIIBIO bubnuoreka [JOK
YPaBHEHUM https://m.edsoo.ru/7f42064e
58 Penrenne 3a1a4 ¢ HOMOIIBIO bu6nmmotexka [IOK
YPaBHEHUM https://m.edso0.ru/7f420806
59 Pemenue 3aa4u ¢ momMoIibIo bu6mmotexka I[IOK
YPaBHEHUM https://m.edso0.ru/7f4209a0
60 Penrenne 3a1a4 ¢ HOMOIIBIO bu6nmmorexka [IOK
YPaBHEHU https://m.edsoo.ru/7f420e6e
61 JIunelinoe ypaBHEHHE C AByMS bu6mmoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
JluneitHOe ypaBHEHUE C IBYMSI bubmuorexa [LIOK
62
HEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa JByX JTUHENHBIX ypaBHEHUI bu6muoreka [IOK
C ABYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JUHEMHBIX YpaBHEHUN



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
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C ABYM: IIEPEMECHHBIMU

Cucrema JByX JTUHEHHBIX ypaBHEHUI

65
C IByMsI TIEpeMEHHBIMU
66 Cucrema JByX JTUHEHHBIX ypaBHEHUI
C IByMsI TIEpeMEHHBIMU
67 Pemmenue cuctem ypaBHeHU bubmmorexa [IOK
P https://m.eds00.ru/7f4284de
68 Pemenue cucreM ypaBHeHU bubmmorexa [IOK
P https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHUN bubmmorexa [IOK
P https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHeHU
71 Pemenue cucreM ypaBHeHUI
79 KonTponbHas paboTa no reme bubnuoreka [LIOK
"JIuHelHbIE ypaBHEHHS " https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMon bubmmorexa LIOK
bA P https://m.edsoo.ru/7f41de76
bu6mmoteka I[IOK
74 4
HCTOBBIC TPOMERYTIH https://m.edsoo.ru/7f41dff2
75 YucnoBsle MPOMEXYTKU
76 Paccrosinne Mexay AByMsl TOUKaMHu
KOOPJMHATHOU IIPSAMOI
77 Paccrosinne Mexay AByMsl TOUKaMHu
KOOPJIMHATHON IIPSAMOM
78 [IpssMoyromnbpHas cucremMa KOOpAUHAT bu6mmoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyromnpHas cucremMa KOOpAUHAT bu6mmoreka [IOK

Ha IIJIOCKOCTH

https://m.edsoo.ru/7f41e42a



https://m.edsoo.ru/7f4284de
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[Tpumeps! rpaduKoOB, 3aTaHHBIX

bu6mmoteka [IOK

80 dbopMmynamMu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKOB, 3aJTaHHBIX bubnuorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKOB, 3aTaHHBIX
bopmynamu
83 Urenue rpaguKoB peanbHbIX bubnnoreka [IOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKoB pearbHbIX
3aBUCHMOCTEH
bubnnoreka [IOK
8 Horsrite gy https://m.edsoou.ru/7f41ef06
86 I'padux pyHKIN
. . bubnnoreka [IOK
87 CBoficTaa Qi https://m.edsocf.lru/7f41f078
. . bubnnoreka [IOK
88 CBoficTaa Qi https://m.edso;.lru/Yf41f1fe
. bubnnoreka [IOK
89 Junetinas ynicuus https://m.edso;.lru/7f427282
. bubnnorexa [IOK
%0 Juneitnas pysKus https://m.edso;.lruﬂf427412
01 [Toctpoenue rpaduka TMHEHHOMN bu6muorexa [LIOK
byHKIMH https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TMHEHHOMN
byHKIUN
93 ['padux pyrkmm Yy =[X|
94 I'paduk pynkuum y =[x|
95 KoHnTtponbHas pabota 1o Teme bubmuoteka [IOK



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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"Koopaunats! u rpadguku. Oyakmun"
/ Beepoccuiickast mpoBepovHas
pabota

https://m.edsoo.ru/7f41f50a

9% Wrorosast koHTpOJIBbHAS paboTa / 1 bubnuorexa [IOK
Bcepoccuiickas mpoBepoyHas pabora https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHHE OCHOBHBIX MOHATHIA U

97 METOJIOB Kypca 7 Kiacca, 0000IIeHue 1
3HAHUHI
TToBTOpEHNE OCHOBHBIX ITOHATUNA U

98 METO (I:B Kypca 7 xiiacca, 000011eHue 1 Brbmuorexa [JOK

Hu P ’ m https://m.edsoo.ru/7f429f32
3HAHUU
IToBTOpEHuEe ocHO 0 7
99 Me:: (I:B }IiH ca g K?I};T:I:anogzénigue 1 Bubmorexa ITOK
Hu P ’ m https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX TIOHATHIA U

100 METO/I0B Kypca 7 Kilacca, 000011eHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHITUH H

101 METOJIOB Kypca 7 Kjiacca, 00001eHne 1 Bubmuoreia IJOK

HU P ’ B https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
102 METOJIOB Kypca 7 Kjiacca, 00001eHne 1 Bubmuoreia IJOK
Hu P ’ B https://m.edsoo.ru/7f42a900
3HAHAU
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
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8 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3y4yeHHusi | oOpa3oBaTesibHbIE
padoTbI padoTsbI
pecypchbl
1 KBanparusiii KopeHb U3 yncia 1 bubmmorexa [IOK
AP p https://m.edsoo.ru/7f42d452
bubnuorexa [JOK
2 [TonsiTve 00 UppaMOHATLHOM YHCIIC 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JecsaTruunblie MPUOINKEHHUS 1
UPPALMOHATBHBIX YUCE
4 JlecsiTHUHBIC IPUOIIMKEHIS 1
UPPALMOHATBHBIX YUCE
5) JlelicTBUTENBbHBIC YKCIIA
6 CpaBHeHUE NeHCTBUTENBHBIX YUCENT
CpaBHeHUE NeHCTBUTENBHBIX YUCENT
8 ApudmeTnueckuil KBaJpaTHBIN 1
KOPEHb
9 VYpaBHeHue BUa X* = a 1
CaoiicTBa apupMETHIECKUX bubmuotexa [LIOK
10 . 1
KBaJpaTHBIX KOPHEN https://m.edso0.ru/7f42d862
11 CaotlicTBa apuMETHIESCKIX 1 bubnuoteka [IOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
[IpeoOpazoBaHme YNCITOBBIX
12 BBIpaKCHUH, COAEP KAIIINX 1 bubmmorexa [IOK
P ’ P https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
13 [IpeoOpazoBaHme YUCIOBBIX 1 bubmuoteka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAXKEHUI, COIEPKALINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[TpeobpazoBaHue YMCIOBBIX

bu6mmoreka [IOK

14 BPIPIACHITH, COACPAATIIX https://m.eds00.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeoGpazoBanre YMCIOBBIX

15 BLII)anI;HHﬁ, COJIepIKaIlNX bubmorexa LHOK

https://m.edsoo.ru/7f42e262

KBaJpaTHBIE KOPHHU

16 CrTeneHs C eNbIM ITOKa3aTeneM Bubmorexa ITOK

https://m.edsoo.ru/7f4354a4

CranmapTHas 3aIUCh YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (OT AIEMEHTAPHBIX YACTHULL J10 bubnuorexa [LIOK
KOCMHUYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTETILHOCTh TIPOIIECCOB B
OKpYKaroIIeM MUpe

18 CBoiiCTBA CTETICHH C IETBIM bubnnoreka [IOK
MOKa3aTeJIeM https://m.edsoo.ru/7f435648

19 CBoiiCTBA CTETIEHHU C TETBIM bubnnoreka [IOK
MOKa3aTeJIeM https://m.edsoo.ru/7f435648

20 CBoiiCTBA CTETIEHHU C TETBIM bubnnoreka [IOK
ToKazarejieMm https://m.edsoo.ru/7f435648

21 CBOICTBA CTENEHN C IIEIBIM bu6nunoreka [IOK
ToKazarejieMm https://m.edsoo.ru/7f43599a

99 CBOMCTBA CTENEHN C IIEIBIM bu6nunoreka [IOK
MOKa3aTeJIeM https://m.edsoo.ru/7f435ed6

23 KBanpaTHslii TpéxuieH

24 KBanpaTHslii TpéxuieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
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https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 PasnosxeHue kBapaTHOTO bubnnoreka [IOK
TpEXWICHa HA MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
26 PasnosxeHue kBapaTHOTO bubnuorexa [IOK
TpEXUYJICHA HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
KonTponbnas paboTa o remam
27 "KBanparsbie KopHH. CTENIEHH. bubmmorexa LIOK
KbazpaTHbrii Tpexaen” https://m.edsoo.ru/7f42ec80
bubnnoreka [IOK
28 Adrebpaitieckas pods https://m.edsoou.ru/7f430382
JonycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOJSIINX B
anredpanvyeckue BhIPaKeHHs
JonycTuMble 3HaUEHUS
30 MIEPEMEHHBIX, BXOAIINX B
anredpanvdeckue BhIpaKeHHs
31 OCHOBHOE CBOMCTBO bubnuorexa [JOK
anreOpanyeckoit podu https://m.edsoo.ru/7f4308e6
. bubnnoreka [IOK
32 Coxpawerie apodeit https://m.edso;.lru/7f430a8a
. bubnnoreka [IOK
33 Coxpamerne npobeit https://m.edsocf.lru/7f430f44
. bubnmnoreka [IOK
34 Cokpaetiiie Apodeit https://m.edsoﬁru/?f430f44
35 CroxeHue, BBIMUTaHHE, YMHOKEHUE bubnunoteka [IOK
U JIeJIeHue anredpandeckux apooei https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnmnoreka [IOK
U JIeJieHue anredpanyeckux 1pooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIMUTaHUE, YMHOKCHHE bubmmoreka [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
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U JICJICHHUE alreOpanvecKux apooeit

https://m.edsoo.ru/7f4318c2

CJIO)KGHI/IG, BbIYUTAHUC, YMHOKCHHUC

bu6mmoreka [IOK

38
U JIeJIeHUE anre0pandeckux apoodei https://m.edsoo.ru/7f431a20
[IpeoOpazoBanHue BEIPAKCHUM,
39 CoJIep KaIINX alreOpandecKue bubmorexa HOK
Acpratl P https://m.edso0.ru/7f43259c
JIpoou
IIpeoOpa3oBaHue BEIpaKEHHUH,
40 cop e >II<)a ux anre0 znqecme bubmmorexa [IOK
Aepatn P https://m.edsoo.ru/7f432736
Ipobu
[IpeoOpa3zoBaHue BEIpAKEHUH,
41 coAepIKallKX anreOpandecKue bubmorexa HOK
Aepratt P https://m.edsoo.ru/7f432736
JIpooHn
42 KonTponbHas paboTa no reme bubnuorexa [LIOK
"AnreOpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6nmmorexka [IOK
43 K
BA/IPATHOC ypasierue https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 Henonroe kBampaTHOE ypaBHEHHE bubmorexa [IOK
P P https://m.edsoo.ru/7f42eela
46 ®dopmyia KOpHEH KBapaTHOTO bubmuotexa [LIOK
YPaBHCHHMS https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEN KBAAPATHOIO bu6mmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
dopmyna KOpHEN KBaAPAaTHOTO bubmuotexa [LIOK
48
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [IOK

https://m.edsoo.ru/7f42fef0
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bu6mmoreka [IOK

>0 Teopea Buera hitps://m.eds00.ru/7f430076
51 Pemenue ypaBHEeHUN, CBOISAIINXCS K bubmmoreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
Pewienne ypaBHEeHHU, CBOASIINXCSA K bubnuorexa [IOK
52
KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme apoOHO- bubnnorexa [LIOK
palHOHAIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme apoOHO- bubnuorexa LIOK
panuuoHaIbHbIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
Perienue TeKCTOBBIX 3a7a4 C bubnuorexa [JOK
55 .
MOMOILBIO KBAJAPATHBIX YPAaBHEHU I https://m.edsoo.ru/7f42f75c
56 Pernienue TeKCTOBBIX 3a7a4 C bubnuorexa [JOK
IIOMOILBIO KBaJPATHBIX YPABHECHUN https://m.edsoo.ru/7f42f8f6
57 KonTponbHas paboTa no reme bubnuorexa [LIOK
"KBanpatHble ypaBHeHuUs" https://m.edso0.ru/7f4301f2
JIuneliHOe ypaBHEHHE C IBYMS
5g HepEeMEHHBIMHU, €ro rpauk,
IIpUMEpHI pElIeHHs ypaBHEHUI! B
LENbIX YhcIax
JInneliHOe ypaBHEHME C IBYMs
59 NEepEMEHHBIMH, €ro rpauk,
IIPUMEpHI pElIeHHs ypaBHEHUI! B
LEJbIX YhCcIax
JIuneliHOe ypaBHEHME C IBYMs
60 NepPEMEHHBIMH, €ro rpaduK,

IIPUMEPBI pELIECHUS YPABHEHUI B
LEJIBIX YHCIIaxX
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61

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU

62

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU

63

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU

64

ITpumMepsl peleHus CUCTEM
HEJIMHENHBIX YPaBHEHUH C IByMsI
IIEPEMEHHBIMU

65

[Tpumepsl perieHus cucteM
HEJIMHEHHBIX YPaBHEHUM C IBYMsI
HepeMEHHBIMU

66

['paduueckas uHTEpIIpETALUSL
YPaBHEHUS C IBYMS [IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JIBYMS IIEPEMEHHBIMU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas MHTEpIIpeTALUS
YpaBHEHUS C IBYMS IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU

bu6nmmorexka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemrennie TEKCTOBBIX 3a/1a4 C
ITIOMOUIBIO CUCTEM YPABHEHHI

69

Pemenye TeKCTOBBIX 3a7a4 C
IIOMOUIBIO CUCTEM YPABHEHHI

70

Pemenye TeKCTOBBIX 3a7a4 C
IIOMOUIBIO CUCTEM YPABHEHHI

71

UucnoBble HEPABEHCTBA U X
CBOICTBA



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

YHucnoBble HEPABEHCTBA U UX

72 .
CBOIICTBa
73 HepaBeHCTBO ¢ 0JTHOM TIEpeMEHHO
74 JInHeHbIE HEpAaBEHCTBA C OHOM bubanoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
JInHeliHbIE HEpAaBEHCTBA C OHOU bubnuorexa [IOK
75 .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHelinble HEpaBEHCTBA C OHOU
IIEPEMEHHOM U UX PEIICHHE
77 CucTeMbl JIMHEWHBIX HEPABEHCTB C bubnnoreka [IOK
OJHOM EPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 CucTeMbl JINHEMHBIX HEPABEHCTB C bubnnoreka [IOK
OJIHOW NIEPEMEHHOM U UX pelICHHE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl JIMHEWHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOMN U UX PELICHUE
N300pakeHue pereHus JIMHEHHOro
80 HE a]feHCTBa I/IpI/IX CUCTEM Ha brbsmorexa HOK
p g . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSMOM
N300pakeHue pereHus JInHeHHOro
81 HE alfeHCTBa I/IpI/IX CUCTEM Ha brbsmorexa HOK
P g . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSMOM
KonTponbHas paborta o remam
82 "HepaBenctBa. CucteMbl
ypaBHeHHI"
but6mmoreka [JOK
83 [TonsiTre KIAN
Py https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeeieHrs © MHOXKECTBO bubnuoteka [IOK

3HAYCHUH (PyHKITUH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

Cnioco6sI 3a1anust PyHKIMMA

86 I'padux bynkmm
87 CoiicTBa (yHKINHU, UX
otoOpakeHue Ha rpaduke
88 Urenue u mocTpoeHue rpad)ukoB
byHKIUH
89 [Tpumeps! rpadukoB GpyHKIHH,
OTPaKAIOIIUX PEATBHBIC TPOLIECCHI
DYHKIIUH, OMTUCHIBAIOIINE TPSIMYIO U
90 06y aTIIl{ IPOIIO H(I)lfllanmfmey bubmmorexa [IOK
PATHYIO NPOTIOpHL https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX rpaduKu
91 ['umep6oa
bubnnorexa [JOK
2 r
o nnepoosa https://m.edsoo.ru/7f4343e2
bu6mmoteka I[IOK
r =x?
93 paduic pymkiin y = X https://m.edso0.ru/7f434572
Oyarmun y =x2, y=x3, y=VYx, y=
94 |x|'y? a(pw:acmey emeH)Ilde ’ bubmioreia LIOK
- TP . P . https://m.edso0.ru/7f434d38
YpaBHEHHIA U CUCTEM YPaBHEHHI
[ToBTOpEHHE OCHOBHBIX MOHATHH U
METOJIOB KYpCcOB 7 M 8 KJIaccoB,
95 0606H eHI/IZpSHaHI/Iﬁ / bubmorexa [IOK
Hl . https://m.edsoo.ru/7f4371aa
Bcepoccuiickast mpoBepovHas
pabora
HtoroBasi KOHTpoOJIbHAsE paboTa /
96 Bcepoccuiickast mpoBepoyHast bubmorexa [TOK
P poBep https://m.edsoo.ru/7f434eb4
pabora
97 [ToBTOpEHHE OCHOBHBIX TTOHATUH U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METO0B KypcOB 7 1 8 KI1accoB,
000011IeHrE 3HAHUI

[ToBTOpEHME OCHOBHBIX MOHITUH U

bu6mmoreka [IOK

1
%8 METOJI0B KypCOB 7 1 8 K1accos, https://m.eds00.ru/7f43736¢
000011IeHrE 3HAHUI
IToBTOpEeHue ocHO 0 7|
09 | weronon Kypeon 7 n 8 xraccon, ) Bumorexa LIOK
HOB 3P . ’ https://m.edsoo.ru/7f437510
000011IeH1E 3HAHUI
IToBTOpEenue ocHO 4] 7
100 | woroton xypeon 7 n 8 xraccon, ) buGmorexa LIOK
HOB 1YP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1E 3HAHUI
n N
w | e |
HOB 1YP . ’ https://m.edsoo.ru/7f436b88
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX TIOHATHIA U
102 METOI0B KypCcOB 7 U 8 Ki1accoB 1 Bubmuoreia [JOK
HOB KYP . ’ https://m.edsoo.ru/7f437858
00001IeHrEe 3HAHNI
OBIIEE KOJIMYECTBO YHACOBIIO 102

I[TPOI'PAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

Konrtposabubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
H3yYeHHs

DJIeKTPOHHBIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchl

PanmonanbsHbIe Yncia, UPPAIMOHATBHBIC
YHCIIa, KOHEUYHbIE U OECKOHEYHBIE
JECATUYHBIC TpOOH

MHoxecTBO ﬂeﬁCTBHTCHbHBIX YHUCCII,
e CTBUTEIIHHBIC YHCIIa KaK
OECKOHEUHBIE JCCATUYHBIC ,[[pO6I/I

B3anMHO 01HO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM JICHCTBUTEIIBHBIX
YHUCEI U MHOKECTBOM TOYEK
KOOPJAMHATHOU IIPSIMOU

CpaBHeHME IEHCTBUTENBHBIX YHUCET,
apudMeTUIECKHe ACHUCTBUS C
JEMCTBUTENbHBIMU YU CIIAMU

[Tpubmx€HHOE 3HAaUCHHE BETMYUHBI,
TOYHOCTH MPUOITNKEHHS

OkpyriieHue yucen

OkpyriieHue yncen

[Ipuxunka v oLieHKa Pe3yabTaTOB
BBIYMCIIEHUN

[Ipukuaka v OLIeHKA pe3yJIbTaTOB
BBIYMCIIEHUN




JIuneitnoe ypaBHenue. Pemenue

bubmnorex [IOK

10 YpaBHEHUH, CBOASIIUXCS K IMHEUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitnoe ypaBHenue. Pemenue
YPaBHEHHH, CBOIAIIMXCS K JINHEHHBIM
12 KBagparnoe ypaBHenue. Pemenue bubnuorexa [IOK
YpaBHEHUH, CBOASIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
13 KBagparnoe ypaBHenue. Pemenue bubnuoreka [LIOK
YpaBHEHUM, CBOJAILIMUXCS K KBaAPATHBIM https://m.edsoo.ru/7f43c542
14 bukBaapaTHbie ypaBHEHHUS bubmmorexa [IOK
https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUS bubmorexa LOK
https://m.edsoo.ru/7f43c3d0
IIpuMepsl pellieHNs ypaBHEHUI TPEThEU
16 Y 4eTBEPTOH CTENeHeH pa3yioKeHUeM Ha
MHOXHTEIH
IIpuMepsl pellieHNs] ypaBHEHUN TPEThEU
17 Y 4€TBEPTOM CTEIIEHEN PA3I0KEHUEM Ha
MHOXHTEIH
18 Pemenue npoOHO-panimoHaIbHbIX bubnuoreka [LIOK
YPaBHEHU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-panimoHaIbHBIX bu6muotexa [LIOK
YPaBHEHU https://m.edsoo.ru/7f43c9b6
20 Pemrenye TeKCTOBEIX 3a1a4
anreOpanyeckuM METOJIOM
21 Pemrenye TeKCTOBEIX 3a1a4
anreOpanyecKuM METOJIOM
22 Pemenye TekCTOBBIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anredpandecKuM METOIOM

KonTtponbnast pabora o Teme

23
"VpaBHEHHUs C OJTHOM nIepeMeHHON"
24 YpaBHeHUE ¢ IByMS IEPEMEHHBIMU U bubnnoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHuUE ¢ IByMS IEPEMEHHBIMU U bubnnoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema JIByX JINHEHHBIX YPaBHEHUM C
JIBYMsI [IEPEMEHHBIMU U €€ pelleHue
97 Cucrema JIByX JIMHEHHBIX YpaBHEHUM C
JIBYMsI IEPEMEHHBIMU U €€ pelleHne
28 Cucrema JIByX JIMHEHHBIX YpaBHEHUM C
JIBYMsI IEPEMEHHBIMU U €€ pelleHne
29 Cucrema IByX JIMHEHHBIX YPaBHEHUM C
JIBYMsI IEPEMEHHBIMU U €€ pelleHne
Pemenue cucrem 1B ABHEHUU, OJTHO
30 13 KOTOPBIX JlHHeﬁH}:; y;n o€ bubnnorexa [IOK
. p » & APYT https://m.edsoo.ru/7f43d23a
BTOPOM CTENEHU
Pemmenue cucrem 1B aBHEHWH, OHO
31 13 KOTOPBIX JlI/IHeI?IH}::: };pn TO€E bubmmorexa [JOK
. p - & 1Py https://m.edsoo.ru/7f43d55a
BTOPOM CTETIEHU
Pemenue cucrem 1Byx ypaBHEHUH, OJTHO
32 13 KOTOPBIX TUHEHWHOE, a IPyroe —
BTOPOM CTENEHU
Peuienue cuctem n1ByX ypaBHEHUH, OJHO
33 U3 KOTOPBIX JINHEIHOE, a Ipyroe —

BTOPOM CTENEHU



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

['padmyeckas HTEpIIPETALIMS CUCTEMBI

34 YPaBHEHHUH C IBYMsI IEPEMEHHBIMU
35 Pemennie TekcTOBBIX 3a7a4
anreOpanvdecKuM CriocoooM
36 Pemenue TekcToBBIX 3a/1a4
anreOpanyecKumM criocooom
37 KonTponbHas paboTa no reme
"CucreMsl ypaBHEHUN"
38 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
39 UucnoBbie HEPABEHCTBA U UX CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEpaBEHCTBA C OJHOM bubnnoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEpaBEHCTBA C OTHOU bubnmnoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEpaBEHCTBA C OTHOU bubnnoreka [IOK
MEPEMEHHO U X pelIeHne https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOH NEPEMEHHOM U UX pPEILICHUE
44 CucTeMbl JINHEMHBIX HEPABEHCTB C
OJIHOI epeMEHHOMN U UX pellleHUe
45 CucTeMbl JINHEHBIX HEPABEHCTB C
OJIHOI epeMEeHHOMN U UX pellleHUe
46 KBanparHble HepaBeHCTBa U UX bubmuorexa [LIOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEHCTBA U UX bubnmoreka [JOK

perieHue

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

KBa,I[paTHble HEPAaBCHCTBA U UX

bubnuorexa [JOK

48
peuenue https://m.edsoo.ru/7f43b5a2
49 KBazparHble HEpaBEHCTBA U UX
peleHue
50 KBaznpaTHble HEpaBEeHCTBA U UX
pelieHue
I'paduueckas naTEpIpeTaLIysL
51 HS ;bBeHCTB u CI/ICT:M Il){e ;SHCTB c bubmiorexa LIOK
p P https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas unTeprperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonTponbHas paboTa no reme
"HepaBencraa"
54 KBanpatnunas ¢pynkuus, e€ rpaduk u bubnuoreka [LIOK
CBOMCTBA https://m.edso0.ru/7f4396c6
55 KBanpatnunas ¢pynkuus, e€ rpaduk u bubnuoreka [LIOK
CBOMCTBA https://m.edso0.ru/7f439842
56 KBanpatnunas pyHkuus, e€ rpaduk u bubnnoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPIIMHEI bu6mmoreka [IOK
napaboJibl, OCb CHMMETPUU NapadoJIbl https://m.edsoo.ru/7f439eb4
[Tapabona, KOOpAUHATHI BEpPIIMHEI bu6mmoreka [IOK
58
napaboIIbl, OCh CAMMETPHUHU MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAMHATHI BEpPIIUHEI bu6mmoreka [IOK
napaboJIbl, OCb CHMMETPHH MapadOJIbI https://m.edsoo.ru/7f43alac
60 [Tapa6oma, KOOpAMHATHI BEPIIUHBI bubmuoreka [IOK



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

napaboIIbl, OCh CHMMETPUH TapadoIIbI

https://m.edsoo.ru/7f43a31e

[Tapabosna, KOOpAMHATHI BEPIIUHBI

bu6mmoreka [IOK

61
napaboJIbl, 0Cb CUMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPUIMHBI
napaboJIbl, OCh CHMMETPHH MapadoIIbl
63 I'paduku pynkimii: y = kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[x|
64 I'paduku pynkumii: y = kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|
65 I'paduku pynkimii: y = kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[x|
66 I'paduku pynkimii: y = kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|
67 I'paduku pynkimii: y = kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|
68 I'paduku pynkimii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas paboTa no reme bubnuoreka [LIOK
"OyHkun" https://m.edsoo.ru/7f43ab84
20 IToHsTHE YHCITOBOM bubnmmorexa [IOK
MIOCIIEA0BATENBHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue noCiIe0BaTeIbHOCTH Eus OK
71 pexyppeHTHOU Gopmynoi u popMyIoit mommorexa L1
https://m.edsoo.ru/7f43ebda
N-ro 4wieHa
79 ApudmeTrnueckast 1 reoMeTpudecKas bu6muoreka [LIOK
MPOTrPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 reoMeTpuIecKas bubmuoreka [IOK



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e

IIPOrpeccuu https://m.edsoo.ru/7f43f3b4
®dopMytbl N-TO YeHa apu(HMETHIESCKOM
74 U T€OMETPHUYECKOU IIPOrPECCU, CYMMBI bubnmorexa [IOK
p porpeccui, cyM https://m.eds00.ru/7f43f58a
MIEPBBIX N YWICHOB
Dopmyisl N-To WwieHa apuhMETHIECKON
75 u FEON}IIGT NYECKOH II of eq;cm?l CYMMBI bubnnorexa [IOK
p porp &y https://m.edsoo.ru/7f43ef2c
MEePBBIX N WICHOB
Dopmynsl N-To YwieHa apuPMETUYECKON
76 u FEON}IIGT NYECKOU II of eq;cm?l CYMMBI buGnnorexa [IOK
p porp - &Y https://m.edso0.ru/7f43f0c6
MIEPBBIX N YWICHOB
Dopmynsl N-To YwieHa apuPMETUYECKON
77 u FEON}IIGT NYECKOU II of eq;cm?l CYMMBI bubmorexa LHOK
p porp Y https://m.edso0.ru/7f43f72e
MEPBBIX N YJICHOB
DopmyIel n-ro wieHa apupmMeTHIeCcKOi
78 I/IFGI?OI\ZIGT NYECKOMH I orp e((l:)cnﬁ CYMMGEI bubmorexa LOK
p porp - OIM https://m.edso0.ru/7f43f8a0
MEPBBIX N YJICHOB
N306paxenne 4ieHOB apu(hMETHIECKON
79 Y TEOMETPHUUECKOM IPOrpeccuii ToukaMu
Ha KOOPJAMHATHOM MIOCKOCTH
N306pakenune uwieHoB apuMeTHIecKoit
80 Y TEOMETPHUECKOH MTPOrpeccuii ToukaMu
Ha KOOPJAMHATHOU MJIOCKOCTH
81 JIMHENHBIN U SKCITOHEHIIMAIBHBINA POCT
bubnunoreka [IOK
82 Cno>XHbI€ TPOLICHTHI
pont https://m.edsoo.ru/7f43fe0e
Bubmnoreka LIOK
83 CnoxHbIe IPOLEHTHI 1

https://m.edsoo.ru/7f4401a6



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6

84

KonTponbHas padoTa 1mo Teme
"YucIioBbIE TTOCIIEA0BATEILHOCTH"

bubnuorexa [JOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpeHue, 0600IICHNE 1
CHCTEeMAaTU3alus 3HaHUI. 3aIuch,
CpaBHEHHUE, ACHCTBUSA C
JICUCTBUTEIIbHBIMH YU CIAMHU, YHCIIOBAS
npsiMast

86

[ToBTOpenue, 0600IICHNE U
cHCTeMaTH3alus 3HaHui. [IpOIeHTBI,
OTHOIICHHUSI, TIPOITOPIIUU

87

IToBTOpEHME, 0000IICHUE 1
cucremaruzanws 3Hanui. OkpyriieHue,
npuOIKeHne, OleHKa

88

[ToBTOpenue, 060061IeHUE U
cucTeMaru3anusa 3HaHui. Pemenme
TEKCTOBBIX 3314 apu(PMETHIECCKUM
crrocoboM

bu6nmmorexka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, o6o0IIeHNE 1
cucTeMaru3anmsa 3HaHui. Pemenne
TEKCTOBBIX 33124 apu(PMETUIECKUM
crrocoboM

bu6nmmorexa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwme, 0600IIEHNE 1
cucTemMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33124 apu(PMETUIECKUM
crrocoooM

bubnunorexka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEenwme, 0000ImIeHNE 1
cHUcTeMaTU3alrs 3HaHHM.
[IpeoOpazoBanue anredOpandecKmx

but6mmoreka [JOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

BBIPAKECHUM, TOIIyCTUMbIC 3HAYCHUS

[ToBTOpEHME, 0000IICHNE 1
cucTeMaTu3alus 3HaHuH.

bu6mmoreka [IOK

% [Ipeobpa3oBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPAXCHUH, TOMyCTUMBIC 3HAYCHHUS
IToBTOpEHME, 0000IIICHNE 1

93 CUCTEMAaTH3alIMs 3HAHUH. bubnuorexa [JOK
[IpeoOpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPKEHUI, IOITYCTHMbIC 3HAUYCHHUSI
IToBTOpEHME, 0000IIICHNE 1

94 CUCTEMAaTH3aLIMs 3HAHUH. bubnuorexa [JOK
[IpeoOpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f444a94
BBIPXXCHHH, JIOMTyCTUMBIC 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

95 cucreMaTtu3alus 3HaHuH. OyHKITUHU: bubnnoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMH
[ToBTOpenue, o6o0IIeHNE 1

96 cucreMaTtu3alus 3HaHuH. OyHKIUHU: bubnnoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMH
[ToBTOpenwme, 0600IIEHNE 1

97 cucreMaTtu3alus 3HaHui. OyHKIUU: bubnmnoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMH
[ToBTOpeHwUe, O606IJ_ICHI:IC u Bu6morexa {OK

98 cucTeMaTH3anus 3HaHui. O yHKIMH:

MOCTPOEHUE, CBOMCTBA N3YUEHHBIX

https://m.edsoo.ru/7f4452e6



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6

byHKIMH

[ToBTOpEHME, 0000IICHUE 1

99 cucrtemaruzanus 3HaHui. [ papudeckoe 1 bubsmorexa [IOK
. https://m.edso0.ru/7f445516
pellicHHe YPaBHCHUN U X CUCTEM
[ToBTOpeHue, 0600IICHNE 1
100 cucTtemaru3anws 3HaHui. [ papudeckoe 1
pellIeHHE YPaBHEHUN U UX CUCTEM
101 Hroroas koHTpoibHAs paboTa
102 O000I11IeHNE U CHCTEMAaTH3aLHs 3HAHUN
OBUIEE KOJIMYECTBO HACOB I10 102

[NPOIT'PAMME



https://m.edsoo.ru/7f445516

MPOBEPSIEMBIE TPEFOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON

ITPOI'PAMMBI

7 KIIACC

Koz IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI 0CBOCHUSI 0OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI'O
TPOBEPHEMOTO 001ero ooOpazoBaHus
pe3yJibTaTa
1 Uucna 1 BeIYMCIICHUS
11 BoInonHATh, couerast yCTHbIE U MIMCbMEHHbIE TPUEMBI, apU(PMETHUECKHUE AEHCTBUS ¢ palliOHATLHBIMU YK CIaMU
12 HaxoauTh 3HaYeHUs YUCIIOBBIX BBIPAKEHHM, MIPUMEHATh Pa3HOOOpa3HbIe CIIOCOOB! U MPUEMBI BEIYUCIICHUS 3HAUCHUN
' JPOOHBIX BBIPAXKEHUM, COJlepKalX OOBIKHOBEHHBIE U JIECSITHUHBIE JpoOu
13 [lepexonuth OoT ogHOW (OPMBI 3amMCH YMCEN K Apyrod (mpeoOpa3oBbIBaTh JAECITHUUHYIO JIpOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO I€CATUUHYIO JPOOb)
14 CpaBHMBATh M YIOPSI0YMBATh PALMOHAIBHBIC YHCIIA
15 OxpyrisTsh yncna
16 BBINONMHATE NPUKHUIKY M OLEHKY pEe3ysbTaTa BBIYHUCICHHM, OLEHKY 3HAYEHWI YMCIOBBIX BBIPAKEHUH. BBINOIHATH
' JENCTBHS CO CTENEHSIMHU C HaTypaJbHBIMU NIOKA3aTEISIMU
1.7 [IpuMeHsTh MPU3HAKU AETMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HaTypaIbHBIX YHCET
18 Pemarp npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOIIEHUEM BEJIMYHH, TPONOPLHUOHAIBHOCTHIO BEJINYHH,

MPOLIEHTAMH, WHTEPIPETUPOBATh PE3YNbTaThl PEUICHMs 3a/1ad ¢ y4€TOM OrpaHMYEHUM, CBS3aHHBIX CO CBOICTBaMU




paccMaTpuBaeMbIX OOBEKTOB

2 AnrebpandecKkue BhIpaKEHHUS

21 Hcnonb3oBare anreOpanyeckyr0 TEPMHMHOJIOTHUIO M CUMBOJMKY, NPUMEHATh €€ B IPOLEcCEe OCBOCHMS Y4eOHOro
' MaTepuaia

2.2 HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAXKEHUH MTPH 33JaHHBIX 3HAYCHUSAX IEPEMEHHBIX

23 BeImonHATh npeoOpa3zoBaHus LENIOTr0 BHIPAKEHUS B MHOTOWIEH MPUBEICHUEM IOJOOHBIX CIIAraeMbIX, PACKPHITHEM
' CKOOOK

24 BbINONHATE YMHOXKEHUE OJHOWIEHA Ha MHOTOWIEH M MHOIOWIEHa Ha MHOTIOWIEH, IPUMEHATh (OpMyJibl KBaapaTa
' CYMMBI U KBaJlpaTa pa3HOCTU

25 OcCy1ecTBIATh pa3iokeHUe MHOTOWJICHOB Ha MHOXHUTEIM C IOMOUIbIO BBIHECEHHUS 3a CKOOKM OOIEro MHOXKUTEI,
' IPYNIUPOBKHU ClIaraéMbIX, IPUMEHEHUs (POPMYJI COKPAIIEHHOT'O YMHOKEHUS

26 [IpumensTh peoOpa3oBaHKsi MHOTOWIEHOB /ISl PELIEHMS] pa3IMYHbIX 33]1a4 U3 MAaTEMaTUKU, CMEKHBIX ITPEIMETOB, U3
' peanbHON NPAaKTUKH

2.7 Hcnonb30BaTh CBOMCTBA CTENIEHEN C HATYpaJIbHBIMU MOKa3aTeNsIMU AJIs IpeoOpa30BaHuUs BbIPAKEHUM
3 YpaBHEHHS U HEPABEHCTBA

31 Pemrate nuHeiHbIE ypaBHEHHMS C OJHOM NEPEMEHHOM, NPHUMEHsS IpaBWia MEpexoJa OT MCXOJHOTO YpaBHEHUS K
' paBHOCUIILHOMY eMy. [IpoBepsATh, ABIAETCS JIU YUCIIO KOPHEM YPABHEHMS

3.2 [TpumensTh rpaduyecKkue METOAbI MPU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM

3.3 [TonOupats mpuMepsl ap YKuce, SBISIOUIUXCS PeIIeHUEM JIMHEHHOTO YpaBHEHHUS C IBYMSI IEPEMEHHBIMU

34 Ctpouth B KOOPJMHATHOH MJIOCKOCTH I'pauK JIMHEWHOTO YPaBHEHHUS C JIBYMS MEPEMEHHBIMU; MOIb3YsICh IpaduKoMm,
' IIPUBOJUTH IPUMEPHI PELICHUS yPaBHEHUS

3.5 Pemiate cuctemsl IByX JIMHEHHBIX YpaBHEHUH ¢ AByMs IEPEMEHHBIMU, B TOM YHCIIE TpauiecKu




CocraBisaTh W peliaTh JHUHEHHOE YpaBHEHME WIM CUCTEMY JIMHEHHBIX YpPaBHEHUI 10 YCJIOBUIO 3aJauu,

36 HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYECHHBIN pe3yabTar
4 Koopaunats! u rpaduxu. OyHkmm
41 N300pakaTh Ha KOOPAMHATHOM MPSMONH TOYKH, COOTBETCTBYIOLIME 33aJaHHBIM KOOpDAMHATAM, JIy4d, OTPE3KH,
' WHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIC IPOMEKYTKH Ha aNreOpandeckoM sI3bIKe
4.2 OTmeuaTs B KOOPAMHATHOM MIOCKOCTH TOYKH IO 33/1aHHBIM KOOPJMHATAM
4.3 Crtpouts rpaduku TuHEHHBIX QyHKIHH. CTpouth rpaduk GyHKINHN Y = [X|
44 OnuceiBaTh ¢ MOMOMIbIO (DYHKUIUN H3BECTHBIC 3aBUCUMOCTU MEXKIY BEIMYMHAMU: CKOPOCTh, BPEMsl, PAaCCTOSHUE,
' [IEHY, KOJIMYECTBO, CTOUMOCTD, POU3BOAUTEIBHOCTD, BpEMsI, 00bEM paboThI
4.5 Haxonuts 3HaueHue GyHKINH 110 3HAYCHUIO € apryMeHTa
46 [Tonumarp rpaduueckuii crnocod NpeACTaBICHUS U aHaiu3a WH(OpManuu, H3BIEKATh U HHTEPIPETUPOBATH
' nH(popMalnio U3 rpavKoOB peagbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KVIACC
Kon . "
HpOBepsEMoro IIpoBepsiemble peAMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl 0CHOBHOI'0 00111€Tr0
pesyabTaTa o0pa3oBaHus
1 Uwcna v BBIYUCICHUS
11 Hcnonp30BaTh HavajdbHBIE TPEACTABICHUS O MHOXKECTBE ICHCTBUTENBHBIX YWCEN Ui CPaBHEHUS, OKPYIJCHHS U
' BBIYHCIICHHH, N300pakaTh JeHCTBUTENbHBIC YHCIa TOYKAMU HA KOOPIUHATHON MPSMON
12 [IpyuMeHsTh TMOHSATHE AapUPMETUYECKOro KBaJpaTHOrO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHHU, HCIONb3YySd NpU




HEOO0XOAMMOCTH KaJBKYJSTOP, BHIIOIHATH PEe0Opa3oBaHMsl BHIPaKEHUH, COAEPIKAIINX KBAApPAaTHbIE KOPHH, UCIONb3Ys

CBOICTBA KOpHEH

1.3 Hcnons30Bath 3anucu OONBIIMX U MAJIBIX YUCEN ¢ TOMOIIBIO IECATHYHBIX Ipo0ei u creneHeit uncna 10
2 AnrebpanuecKue BRIPaXKSHUS
1 [IpuMeHATh IOHATHE CTENEHU C IENIBIM ITOKa3aTesIeM, BBITIOJIHATh MPe0Opa30BaHMs BEIPAKCHHUM, COJEPIKAIINUX CTEIICHU
' C ILICJIBIM IT0Ka3aTelIeM
22 BBITTOTHATE  TOXKIECTBEHHBIC IPeOoOpa30BaHUs pPAIlMOHAIBHBIX BBIPAKECHUH HA OCHOBE TPAaBWII JICUCTBHH HaJ
' MHOTOYJIEHAMH U aJIreOpandecKuMHM IpoosiMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKHUTEITH
24 [IpuMeHsaTh IpeoOpa3oBaHus BBIPAXKEHUN JIJI PEIICHUS Pa3JIMYHBIX 3a7a4 M3 MAaTeMaTHKHU, CMEKHBIX IPEIMETOB, M3
' pealbHOM MPaKTHUKU
3 YpaBHEHHS U HEPABEHCTBA
31 Pemarp nuHeliHble, KBaJpaTHbIE ypaBHEHUS U pAIMOHATBHBIC YpPAaBHEHMS, CBOJSIIMECS K HHM, CHUCTEMBI JBYX
' ypaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBoauTh pOCTEiiIINe HCCIEA0BaHUS YPAaBHEHUN U CUCTEM YpaBHEHUH, B TOM YHCIIE C IPUMEHEHHUEM TpaduuecKux
3.2 TpeJICTaBICHUH (yCTaHABINBATh, HMEET JIM YPAaBHEHUE WIIM CUCTEMa YPAaBHCHHUN PEIICHUs, €CITH UMEET, TO CKOJIBKO, U
rpoyee)
33 [TepexoauTh OT CIOBECHOU (GOPMYTUPOBKH 3a7a4i K €€ anreOpandeckoil MOAEIH ¢ MMOMOIIBI0 COCTABICHUS YpaBHEHUS
' WJIM CUCTEMBI YpaBHEHUI, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1aud TIOTYyYEHHBINA Pe3ysIbTaT
[IpumeHATh CBOWMCTBA YHMCIOBBIX HEPABEHCTB JUISl CPAaBHEHHUS], OLICHKH, pEIIaTh JIMHEHHbIE HEPaBEHCTBA C OJHOMN
34 MEPEeMEHHON W WX CHUCTEMBI, J1aBaTh TpadUUECKy0 HJUTFOCTPAIIMI0O MHOXKECTBA PEIICHHA HEPaBEHCTBA, CHUCTEMBI

HEPaBEHCTB




4 OyHKIMH
1 IToHnMaTh 1 KCNIOJIB30BaTh (YHKIIMOHAJIBHBIE TOHATHS U S3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HAYCHMST), ONIPEAETATH
' 3Ha4YeHUe (PYHKIMH 110 3HAYECHUIO apIyMEHTa, ONPEeAEIATh CBOWCTBA (PYHKIUH 110 €€ rpaduKy
Ctpoutb rpaduKu 31eMEeHTapHBIX QYHKIUNA BUJIA:
4.2 y =k/x
, Y=x2, Y= x>, Y= [X|, OMUCBIBATh CBOMCTBA YHCIOBOH (pyHKIMH 110 € TpaduKy
9 KJIACC
Kon . .
IIpoBepsiemble MpeMeTHBIE Pe3yIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
TIPOBEPHEMOTO 0011ero o0pa3oBaHus
pe3yJibTaTa
1 Hucna v BBIYUCIICHHS
11 CpaBHUBaTh U yIOPSA0YMBATh PAllMOHAIIBHBIE U HPPALIMOHAIIBHBIE YHCIIA
L BemmonHATe apudmMeTnyeckre JASHCTBUS C PAMOHAIBLHBIMU YUCIIAMH, COYETash YCTHBIE W NMHUChMEHHBIE MPUEMBI,
' BBINOJIHATE BBIYUCIICHUS C UPPAlMOHATIBHBIMU YHCIaAMU
13 HaxonnTe 3HauSHHSI CTETIEHEH C IEeTBIMH MTOKAa3aTeISIMA U KOPHEH, BEIYUCIISITh 3HAYCHHUS YUCIIOBBIX BBIPAKCHUH
14 OKpyriaTh JEWCTBUTENFHBIC YHUCIA, BBHIMONHATH TPHKHIKY pE3ylbTaTa BBIYMCICHUH, OIEHKY YHCIIOBBIX
' BBIPAKEHUN
2 VYpaBHEeHMS U HEPABEHCTBA
2.1 Pemate nuHENHBIE M KBaJpaTHbIC YPABHEHMs, YPABHEHWs, CBOJAIIMECS K HHUM, IHpocTedmme JpoOHO-




palrOHaIbHbIE YPABHEHUS

Pemarb cuctembl ABYX JMHEHHBIX ypaBHEHUH C JIByMSI IIEPEMEHHBIMU M CHUCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX

22 OJTHO ypaBHEHHUE HE SABJISIETCS JIMHEHHBIM
23 Pemate TekcToOBBIE 3a7aun alreOpandeckuM CIocoOOM C MOMOIIBIO COCTABICHUS YPAaBHEHMS MM CUCTEMBI JIBYX
' YpaBHEHUH C IBYMs IEPEMEHHBIMU
IIpoBomuTh mpoCTEHIINE HCCIIEAOBAaHUS ypaBHEHMH M CHCTEM YpaBHEHHUI, B TOM 4YHCIE C IPUMEHEHUEM
2.4 rpaduyecKux MpeacTaBieHui (HanpruMep, ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA YPaBHEHUN pelleHus,
€CJIM UMEET, TO CKOJIbKO)
. Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHblE HEPaBEHCTBA, M300pa)kaThb pPELICHHE HEPAaBEHCTB Ha YHCIOBOM
' IIPSIMOM, 3aIIMCBIBATh PEIIEHUE C TOMOLIBI0 CUMBOJIOB
’6 Pemarp cucTeMbl JMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIIHME KBAaJpaTHOE HEPABEHCTBO,
' n300paxkaTh pelIeHne CUCTEMbl HEPAaBEHCTB Ha YKMCIIOBOM MPSAMOM, 3alMChIBATh PEIIEHUE C TOMOIbIO CUMBOJIOB
2.7 Vcnonb30BaTh HEpaBEHCTBA MPH PELICHUH PA3IMYHBIX 3aa4
3 OyHKIIUU
Pacnio3naBaTh (QyHKIMM H3y4eHHBIX BUAOB. [loKa3piBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha KOOPAMHATHOM
3.1 wiockoctu rpadukoB GyHkimit Buma: Y=KX, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCUMOCTH OT 3HAYCHUI
K03 (HULIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIUIT
30 IToka3bIBaTh CXeMAaTUUYECKU PACIIONOKEHNE Ha KOOPAMHATHOM MI0CKOCTH rpadukoB GyHKIMN Buaa y = VXs Y = [X| 1
' OTHCHIBATh CBOMCTBA (QYHKIIUN
33 Ctpouth M nM300pakaTh CXeMaTUUECKU IpadUKU KBaJpaTUYHBIX (YHKLWH, OMHMCHIBATH CBOWCTBA KBaJpaTHYHbBIX

dbyHKIMIA 10 UX rpadukam




Pacrnio3naBath KBajpaTHUHYIO0 (QYHKLIHUIO 1O GOpMYyJie, IPUBOAUTH IPUMEPHI KBAAPATUYHBIX (DYHKIMHA U3 pearbHOI

34 KHU3HU, GU3UKU, FEOMETPUU
4 Apudmernueckas 1 reOMETpUIECKast IPOrPEeCcCun
4.1 Pacrnio3HaBaTh apupMETHUECKYIO U TEOMETPHUECKYIO IIPOrPECCUN NPH Pa3HbIX clI0co0ax 3a1aHus
42 BBINOMHATE  BBIUMCICHHUS C HUCMOJIB30BaHUEM (GopMyl N-ro wieHa apupMETUUYECKOW U T'eOMETPUYECKOn
' IIPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB
4.3 N300pakaTh 4ieHbI 10CIEA0BATEIbHOCTH TOUKAMH HAa KOOPIMHATHON IJIOCKOCTH
44 Pemate 3amaun, cBA3aHHBIE C YMCIOBBIMH IOCIEJOBATEIBHOCTAMHU, B TOM YHCIE 3a/la4d U3 peabHOU KU3HH (C
' HCIOJIb30BAHUEM KAJIBKYJIATOPA, IM(PPOBBIX TEXHOJIOTUIA)
INPOBEPSAEMBIE DJIEMEHTbBI COAEP KAHUSA
7 KJIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
11 JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, TIEPEX0 ] OT OAHON (GopMbI 3amucu aApodei k apyroi. IloHsTHE parOHAIBLHOTO
' 41CIIa, 3al1Ch, CPABHEHHE, YIIOPSAIOUNBAHNE PALIUOHATIBHBIX YUCET
1.2 Apudmernueckue 1eicTBUA ¢ pallMOHATILHBIMU YMclaMy. Perenue 3ajjau U3 peaqbHON MPAaKTUKU HA YacTH, HAa APOOH
13 CreneHp ¢ HaTypaJlbHbIM IOKa3aTeJIeM: OIpeleseHre, NpeoOdpa3oBaHUe BBIPAXKEHUH HAa OCHOBE OIPENENICHUs, 3aIliCh




OOJIBLINX YUCEI

HpOHGHTBI, 3aIlucCh IMPOUCHTOB B BU/IC ,Z[pO6I/I u ,Z[pO6I/I B BUJC IIPOLCHTOB. TpI/I OCHOBHBIC 3aa4d HAa IPOUCHTHI, pCHICHUE

L4 3a/1a4 U3 peaJbHON NPaKTUKU

15 [IpumeHneHne NpU3HAKOB JEIUMOCTH, PA3JI0KEHHE HA MHOKUTEIH HAaTypaJIbHbIX YHCEI

1.6 PeasibHble 3aBUCMOCTH, B TOM YHCIIE ITpsiMasi M 00paTHask IpONOpPLHOHATIBHOCTH
2 AnreOpandecKue BIPaKEHHUS

2.1 IlepemeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAKEHUS C IEPEMEHHOM. Jl0IyCcTUMBIE 3HAUEHUS IEPEMEHHBIX

2.2 IIpencraBnenne 3aBUCUMOCTH MEK/y BEJTMUMHAMHU B BUIe popMyibl. Beruncnenus no ¢popmynam

2.3 [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHA, TOKICCTBEHHO PABHBIEC BHIPAKECHUS

2.4 CBolicTBa CTENEHHU C HaTypaJIbHBIM IOKa3aTesieM

2.5 OpnHowienbl 1 MHOrowIieHbl. CreneHs MHOrowieHa. CloxeHue, BBlUNTaHUE, YMHOKEHUE MHOTOUYJIEHOB

26 @opMysbl COKpAIIEHHOTO YMHOXKEHMs: KBaJgpaT CyMMbl W KBajapaT pa3HocTu. Popmyna pa3sHOCTU KBaJIpaToB.
' Pa3nioxeHne MHOrO4IEHOB Ha MHOXKUTENN
3 YpaBHeHUS

3.1 VYpaBHeHMe, KOPEHb ypaBHEHUS, ITpaBuiia NpeoOpa3oBaHusl YpaBHEHUSI, pABHOCUILHOCTh YpaBHEHUI

3.2 JInHeliHOe ypaBHEHHE ¢ OJHOM IIEPEMEHHOMN, YHCIIO KOPHEW JIMHEHHOTO YPAaBHEHMS, PELICHUE JTMHENHBIX YPaBHEHUN

3.3 CocraBiieHne ypaBHEHMI 110 YCIOBHUIO 3a/1a4l. Penenne TEKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPABHEHUI

3.4 JluneliHoe ypaBHEHUE € ABYMSI IEPEMEHHBIMU U €T0 rpaduk

35 Cuctema IBYX JMHEHHBIX YpaBHEHUH ¢ ByMs INepeMEHHbIMU. PerieHue cucreM ypaBHEHMH CIIOCOOOM IMOJCTAHOBKH.
' IIpumepsl pelieHns TEKCTOBBIX 3a/1a4 ¢ TOMOLIbIO0 CUCTEM YpaBHEHUI
4 Koopaunats! u rpaduku. OyHknmuu




41

Koopaunara Toyku Ha npsMon

4.2 YucnoBble NPOMEKYTKHU. PaccTosiHie MeXy IByMsI TOUKaMU KOOPIMHATHOMN MPSMON
4.3 [IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. Abcuucca u opArHATa TOYKK HAa KOOPIUHATHON MIIOCKOCTH
44 [Tpumepsl rpadukoB, 3aganHbIX GopmyaaMu. UTeHne rpauKkoB peasibHBIX 3aBUCUMOCTEH
4.5 [Tonstue pynkuu. I'padux pynkuun. CporicTBa PyHKIUI
4.6 JIuneiinas pynkums, e€ rpaduk. I'paduk dpynkumn y = [x|
4.7 I'paduueckoe pelieHue TMHEHHBIX YPaBHEHUN U CHCTEM JIMHEWHBIX YpaBHEHUN
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIMUCICHUS
11 KsaapaTHeiii kopeHb u3 uncia. [loHsTHe 00 MpparuoHaTbHOM YHcie. JlecsTHUHbIC MPUOIMKCHHS HPPAMOHATBHBIX
' qucen
12 CpolicTBa apu(METHUECKUX KBAIPATHBIX KOPHEW M WX NMPUMEHEHHE K MPEeoOpa30OBaHUIO YHUCIIOBBIX BBIPAKCHUH H
' BBIYUCIICHUSIM. J[€MICTBUTEIbHBIE YMCIIA
1.3 CreneHb C 1eNIbIM MTOKa3aTesieM U €€ cBoiicTBa. CTaHIapTHAS 3aMUCh YUCIIA
2 AnreGpanyecKkue BEIpaXKEeHUS
2.1 KBanpatHbIii TpEXUICH, pa3JIOKEHHE KBaIPATHOTO TPEXUICHA HA MHOKUTEIN
2.2 Anrebpanyeckas 1po0s. OCHOBHOE CBOWCTBO alre0panveckoil 1poou
2.3 CrnosxeHue, BBIYUTAHUE, YMHOKEHUE, JICJIEHNE anreOpandeckux apooei




2.4

ParnmonanbHbIe BRIpaOKEHHS U X MPeoOpa3oBaHue

3 VYpaBHEHMsI U HEPABEHCTBA
3.1 KBanpaTtHoe ypaBHeHMe, GopMyna KOpHEH kBagpaTHoro ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHMH, CBOJAINXCA K JIMHEHHBIM U KBaPaTHBIM
3.3 [Tpocreiimue 1poOHO-parIMOHATIFHBIC YPAaBHEHHUS
34 I'padmueckass uHTEepnperanysi ypaBHEHUH C JBYMs IEPEMEHHBIMU M CHCTEM JIMHEHHBIX YpaBHEHUH C JIByMs
' nepeMeHHbIMU. [IpuMepsl pereHus cucTeM HeTMHEMHbBIX YPaBHEHUH ¢ ABYMsI TepEMEHHBIMU
3.5 Penienne TekcTOBBIX 33124 anredpanyeckuM crocoooM
3.6 UmncnoBble HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM IEPEMEHHOMN
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JluHeliHBIC HEPABEHCTBA C OJTHON TIEPEMEHHOM
3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OJJHOM MepeMEHHON
4 OyHKIUU
4.1 [Tonsitue pynkuuu. O06xacTh ONpeaeaeHns 1 MHOXKECTBO 3HaUYeHUH pyHKuuu. CriocoObl 3a7jaHus QYHKIUHA
4.2 I'padux Gynkiun. YreHne cBOMUCTB GyHKIMU O €€ rpaguKy
4.3 [Tpumeps! rpadukoB QyHKIUH, OTPasKAIOIINX peaibHbIE MPOLECCHI
4.4 DyHKIMH, ONUCHIBAIOIINE MPSAMYIO U 0OpaTHYIO MPONOPLUOHATbHBIE 3aBUCUMOCTH, UX TpauKu
45 OyHkMH Y =x?, Yy = x°
4.6 Oynkuuu y = [x, y = |x|
4.7 I'paduueckoe perieHre ypaBHEHU U CUCTEM ypaBHEHHUN




9 KJIIACC

Kon IIpoBepsiemMblii 3JIeMeHT CO/Iep:KAHUSA
1 Yucna v BBIYMCIICHUSA
11 ParronanbHble ynca, MppaloHaIbHbIE YKCia, KOHEUHbIE M OECKOHEUHBIE JECATUUHBIE poOU
12 MHOXeCcTBO AEHCTBUTEIbHBIX YUCEN, JEHCTBUTENbHbIC YKCIa Kak OECKOHEUYHbIE AeCATHYHBIE IpoOu. B3auMHO oJHO3HAuHOE
' COOTBETCTBUE MEXY MHO’KECTBOM JIEHCTBUTENBHBIX YUCEI U KOOPAUHATHOU NpsAMO. CpaBHEHHE JEHCTBUTEIBHBIX YUCET
13 Apudmernueckue 1eicTBUSA C JeHCTBUTENBHBIMU YUCITAMU
N3mepenus, mpuOnInxeHus, oueHKH. Pa3mepsl 00bEKTOB OKPYKAIOIIEr0 MUPA, JJIUTEIbHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.
14 [IpubnuxénHoe 3HaueHUE BEIWYMHBI, TOYHOCTH NpUOMMKeHus. OkpyrieHue uucen. llpukunka u oLeHKa pe3ysabTaToOB
BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHMS € OTHOM NTEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PenieHue ypaBHEHHH, CBOIAIUXCS K IMHENHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHUH, CBOISAIIMNXCS K KBaAPATHBIM
2.4 bukBanpartHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUN TPEThe U YETBEPTOM CTEIIEHEN Pa3JIOKEHUEM Ha MHOXKUTEIN
2.5 Pemenue npoOHO-paliMOHAIBbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHHH
2.7 VYpaBHeHUE ¢ IBYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemienue cucrteM AByX JIMHEHHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU




2.9

Pewenne cucreM AByX ypaBHEHUH, OJJHO U3 KOTOPBIX JIMHEMHOE, a IPyroe — BTOPOM CTENEHU

2.10 ['padpuaeckas mHTEpIIpETAIIS CUCTEMBI YPaBHEHUHN C IBYMsI IEPEMEHHBIMU

2.11 Pemenne TeKCTOBBIX 3a/1a4 alireOpandeckuM Criocooom

212 YuciioBbie HEPABEHCTBA U MX CBOMCTBA

2.13 Pemenne nuHEHBIX HEPABEHCTB C OJTHOM MEepeMEHHON

2.14 Pemrenne cucreM TMHENHBIX HEPABEHCTB € OJTHOM IEPEMEHHON

2.15 KBanparHbie HepaBeHCTBA

2.16 I'padmueckas nHTEpIIpETAIIUS HEPABSHCTB M CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMU
3 QyHKIMN

3.1 KBanpatnunas ¢pynkius, e€ rpaduk u cBoiictsa. [lapabona, KoopiMHATHI BEPIIKMHBI 1apadoIIbl, 0Cb CUMMETPUN TapadoIIbl

3.2 I'paduku dpyukimii y=Kx, y=kx+b u ux cBoiicra

3.3 I'paduku dpyukimii y=K/X, y = x* u ux cBoiicTa

3.4 I'paduxu QyHKIMI , 1 KX CBONCTBa
4 YucnoBble MOCIE0BATENEHOCTH

11 Omnpenenenue u cocoObl 3a/1aHNs YHUCIOBBIX MOCIEI0BATEILHOCTEH. 3ajaHie TIOCTIEI0BATENbHOCTH PEKYPPEHTHON (POpMyIIoif
' u popMyIoii N-To ulieHa

4.2 Apudmerndeckas nporpeccusi. DopMyibl N-To wieHa apuhMETHIECKON MPOTPECCHH, CyMMBI TIEPBBIX N YJICHOB

4.3 I'eomerpuueckas nporpeccusi. DopMyIbl N-TO YJIeHa TEOMETPUUECKON MPOTPECCUU, CyMMBI MIEPBBIX N YJIEHOB

44 N3o6paxkenue 4ieHOB apupMETHIECKONH U TEOMETPUUYECKON MPOrPecCUil TOUKaMHi Ha KOOPIWHATHON TUIOCKOCTH. JIMHEHHBIN 1
' SKCIOHEHIIMAIBHBINA POCT

4.5 CIoKHbIE MPOLIEHTHI




HPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHMSA K IPEAMETHBIM Pe3yJIbTATAM OCBOCHHS OCHOBHOI 00pa3oBaTe/ibHOM
NPorpaMMbl OCHOBHOI0 0011ero odpa3oBanust Ha ocHoBe PI'OC

YMeHue omnepupoBaTh TMOHATUSMHU: MHOXXECTBO, IOJMHOXECTBO, OMEpalMud HaJ MHOXKECTBaMHU; YMEHHE
ONEepUpPOBATh MOHATUAMHU: Tpad, CBI3HBIA rpad, AepeBo, IUKI, NMPUMEHATh MX MPHU PEHICHUU 3a/a4y; YMEHUe
HCIIOJIb30BaTh TpaUyecKoe MPEACTABICHUE MHOXECTB IS ONMHMCAHUS PEAbHBIX MPOIECCOB W SIBICHUW, TPH

pelICHUHU 3a/iaq U3 Apyrux y‘le6HHX npeamMeToOB

YMmenue OIICpHUPOBATH IOHATHAMU: OIPCACIICHHUE, AKCHMOMaA, TCOpEMA, NOKA3aTCIbCTBO, YMCHUC PACIIO3HABATH
HUCTUHHBIC W JIOKHBIC BBICKA3bIBAHHA, MNPUBOAWUTL IPUMCPBI W KOHTPIPUMCEPBI, CTPOUTH BBICKA3bIBAHUA U

OTpULIAHUA BBICKa3bIBAHUM

YMeHue onepupoBaTh MOHATHSIMHU: HAaTypaJbHOE YMCIIO, MPOCTOE U COCTABHOE YHCIIO, JACIMMOCTh HAaTypaJbHBIX
YUCeN, TMPU3HAKUA JETUMOCTH, II€JI0€ YHCIO, MOJYJIb YHWCa, OOBIKHOBEHHAs JApoOb W JACCATHYHAs ApoOb,
CTaHJIAPTHBIN BUJ YHCIIA, PAllMOHAILHOE YMCIIO, UPPAIMOHATFHOE YUCIO, apu(METHUECKUN KBAJAPATHBIA KOPEHB;
yMEHHE BBHITIOJHATH JICUCTBUS C YHCJIAMH, CPAaBHMBATh W YIOPSAIOYMBATH YHCIA, MPEJACTABIATH YHCIA Ha

KOOPJAMHATHOW IPSIMOM, OKPYIJISITh YHCIIA; YMEHUE JI€NIaTh IPUKHUJIKY M OLIEHKY pe3yJIbTaTa BEIYACICHUI

YMeHue onepupoBaTh MOHATUSAMHU: CTENEHb C IeNbIM I[OKa3aTeleM, apu(MeTHUecKuil KBaapaTHBIH KOpPEHb,
MHOTOUJIEH, anredpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU OOJblle eAMHMIIbI;
YMEHHUE BBINOIHATH pacuéThl Mo (opmynam, Mpeodpa3zoBaHUs LEbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUNA U
BBIPKEHUI C KOpHSAMH, pa3joKE€HHE MHOIOWIEHAa Ha MHOXHUTEIH, B TOM YHCJIE C HUCHOJb30BaHUEM (GOpMYyIl

Pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMBI U Pa3HOCTH




YMeHue onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOU IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IEPEMEHHOH; yMEHHE pellaTh JHMHEHHBbIE M KBaJpaTHbIE YpaBHEHHs, APOOHO-palMoHaIbHBIC
YPaBHEHHs C OJHOW IEPEMEHHOW, CUCTEMBI JIBYX JINHEHHBIX YPAaBHEHUH, JIMHEWHBIC HEPABEHCTBA U MX CHUCTEMBI,
KBaJpaTHbIC U JIPOOHO-pAIlMOHAILHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM, B TOM YHUCIIC MPH PEHICHUH 3a7ad U3
APYrUuX MPEAMETOB U MPAKTUYECKUX 3a1a4; YMEHHUE HCIIO/Ib30BaTh KOOPAMHATHYIO INPSMYIO U KOOPAMHATHYIO

TUTOCKOCTB JIJIsl U300payKeHHs PEIICHN YpaBHEHUI, HEPaBEHCTB U CUCTEM

YMeHne oneprupoBaTh MOHATUAMU: QYHKIUS, TpaduK GYHKIUH, HYIH QYHKIUH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA,
IIPOMEKYTKH BO3pacTaHus, yObIBaHUs, HauOoJblllee M HAUMEHbIEE 3HAYCHUs (PYHKLUUHU; YMEHHUE OIEepHpOBAThH
MOHATUSIMHU:  TIpsIMasi  IPONOPLUUOHAIBHOCTh, JIMHEHHAas (QyHKOWs, KBaaparuuHas (QyHKous, oOparHas
IIPONOPLIMOHATIBHOCTD, Mapadona, runep0oya; yMeHHe CTpOUTh rpaduku (yHKIMH, MCIOJIB30BaTh rpaduku Uit
OTpesieNIeHUs] CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, Ui pEUIeHHs 3aJad U3 JAPYruX y4eOHbIX IpPEeIMETOB U

peaHLHOﬁ JKU3HH; YMCHUC BbIPAKATDH (I)OpMy.]'IaMI/I 3aBUCUMOCTHU MCKY BSIIMUNHAMU

YMeHue omnepupoBaTh MOHSTUSIMM: IMOCIEAOBATEIBHOCTh, apU(pMETHUECKass U TeoOMETpUYecKas IMPOTPECcCUu;
YMEHHE MCI0JIb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEHN, (POPMYIIBI CYMMBI M OOIIETO 4jieHa IIPU pEeIIeHUH 33/a4, B

TOM YHCIIE 33]]a4 U3 IPYTHX y4EOHBIX MIPEIMETOB U PEAIbHOM KU3HU

YMeHue pemaTh 3aJaud pa3HbIX THUIOB (B TOM YHCJI€ Ha MPOLEHTHI, JOJM M 4YacTH, ABW)XKEHHE, paboTy, LEHY
TOBapOB M CTOMMOCTb IOKYIIOK M YCJIYT, HAJOTH, 33Jauyd U3 00JacTW yIpaBlIE€HHUs JIMYHBIMH U CEMEHHBIMU
(uHaHCaAMM); YMEHHUE COCTaBJISATh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBl IO YCIOBHUIO 3ajauH,

HCCIICA0BATh MOJYUCHHOC PCHICHUC U OLICHUBATDH HpaBI[OHO,Z[O6HOCTL TOJIYUYCHHBIX pPE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHSAMH: (QHUrypa, TOYKAa, OTPE3OK, MpsiMasi, Jyd, JOMaHas, Yyroj, MHOTOYIOJbHUK,
TPEYroJIbHUK, PAaBHOOECAPEHHBI U PAaBHOCTOPOHHUH TPEYroJbHUKH, MPSIMOYTOJbHBIN TPEYroJbHUK, MeJIuaHa,
OucceKTpuca M BBICOTA TPEYrOJbHHUKA, YETBIPEXYTONbHUK, MapajjiesiorpaMMm, pomO, NpsIMOYTOJIbHHK, KBajpar,

Tpamenus; OKpY>KHOCTb, KpyT, KacaTeibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpaMH; yMEHHUE peIIaTh




3aga4d, B TOM 4YHCIIC H3 HOBCGHHGBHOfI JKU3HHM, Ha HaXO0XICHUC TI'COMCTPUUYCCKUX BCIWYHMH C IMPUMCHCHUCM

M3y4YEHHBIX CBOMCTB (huryp u (hakToB

10

YMeHue omnepupoBaTh MOHSATHSMH: PAaBEHCTBO (Uryp, paBEHCTBO TPEYroJbHUKOB; MapalieNbHOCTh U
NEPIEHANKYIISIPHOCTD MPSMBIX, YTOJI MEXJy MPSMBIMH, MEPICHIUKYISApP, HAKIOHHAs, MPOSKLus, mogooue duryp,
MoJ0OHBIE TPEYTOJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO TOYKM U MPSMOM; yMEHHE pacro3HaBaThb PaBEHCTBO,

CUMMETPHIO U Ttos1o0ue Guryp, napanienbHOCTh ¥ NEPIEHANKYIIIPHOCTD MIPSIMBIX B OKPYKAIOIIEM MHpE

11

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PAcCTOSHME, Yroj (BEJMYMHA YIJA, CHUHYC M KOCHHYC YIJIa
TPEYrojbHUKA), IUIOIIA/b; YMEHUE OLIEHUBATh Pa3MEpbl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHUDPE; YMEHUE
IPUMEHATH (POPMYJIBI IEpUMETpa U IJIOLIAJd MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU M IUIOLIAU Kpyra, oobema
MIPSIMOYTOJIBHOTO NAapAJUICNICIINIIEA; YMEHUE PUMEHATh IIPU3HAKU PAaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMMeE
YIJIOB TpeyroibHuKa, TeopeMmy Iludaropa, TpUroHOMETpHUYECKHE COOTHOLIEHHS JJIi BBIYMCICHUS JUIMH,

pacCTOSAHUM, TUIOIAAEH

12

YMmenue uzobpaxarb IUIOCKWE (QUTYyphl U UX KOMOWHAIMU, IPOCTPAHCTBEHHBbIE (PUTYpHl OT PYKH, C MOMOIIBIO

qepTé)KHBIX HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB 110 TEKCTOBOMY MJIMN CUMBOJIbBHOMY OIIMCAHUTIO

13

YMmenue OIICpHUPOBATH IMOHATHAMU: MPAMOYIOJIbHAsA CHCTEMa KOOpAWHAT, KOOPAWHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IMPOU3BCACHNEC BEKTOPA HA YHCIIO, CKATIAPHOC IMPOMU3BCACHUC BCKTOPOB; YMCHHUEC HCIIOJIB30BATh BEKTOPLI
U KOOpAWHATHI I NPCACTABJICHUSA NAHHBIX W PCHICHUA 3a/la4, B TOM YHUCIIC U3 OPYIUxX y‘Ie6HBIX npeaMeToB U

peanbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSMH: CTOJOUMKOBBIE M KPYTOBBIE JUArpamMMbl, TaOJMIIbI, CpefHee apuPpMeETHUEcKoe,
MeauaHa, HauOoJbllee U HauMEHbIIee 3HAYeHUs, pa3Max UHCIOBOrO Habopa; yMEHHE H3BJIEKaTh,
UHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HHGPOPMALIMIO, IPEACTaBIEHHYI0 B Ta0iuIax M Ha JAMarpammax,
OTPaXKAKOIIY CBOMCTBA U XapaKTEPUCTUKH PEAbHBIX IIPOLIECCOB U SBJICHHUI; YMEHHE PAaCIIO3HABATh N3MEHUYMBbIE

BCJIMYHHBI B OKPYXKAarOICM MHUPC




15

YMeHue OomnepupoBaTh MOHATUSAMH: CIyYailHBIH OMNBIT (CIy4allHBI HKCHEPUMEHT), SJIEMEHTapHOE COOBITHE
(37IeMEHTapHBI MCXOJ) CIY4alHOrO OIbITa, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHUE HaXOJUTh
BEPOSITHOCTH CIIy4alHBIX COOBITUI B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITUSMHU; YMEHHE PELIaTh
3aJjaud METOJIOM OpPraHM30BAaHHOTO Imepedopa M C HCIOJIB30BAaHHEM IPAaBUJIA YMHOXKEHHUS; YMEHHE OLICHHUBAThH
BEPOSITHOCTH pEAIbHBIX COOBITMH W SBJICHUHM, NMOHMMATh POJIb MPAKTUYECKH TOCTOBEPHBIX U MAJOBEPOSITHBIX
COOBITHI B OKpYXAaroOIleM MHPE U B JKU3HM; 3HAKOMCTBO C TMOHSATHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €I POJIbIO B MaCCOBBIX ABJICHUAX

16

Ymenue BI)I6I/IpaTI> HOI[XOI[SIHII/Iﬁ I/13y‘~ICHHI)II71 MCTOA I PCUICHUA 3aadr, MPUBOJAUTL IMPUMCEPBI MAaTEMATUICCKHUX
SaKOHOMepHOCTCﬁ B MIpHUPOAC U KU3HU, PACIIO3HABATH IIPOSABJICHUC 3dKOHOB MATECMATUKH B UCKYCCTBC, OIIMCHIBATH
OTACJIbHBIC BBIAAOIIUECA PC3YJIbTAaThbl, IOTYYCHHBIC B X0€ PA3BUTHUA MATCMATHKU KaK HAYKU, IPUBOANUTD ITPUMCPLL

MAaTEMAaTHUYCCKUX OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMPIpHOfI HUCTOpHHU




HEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA OI'2 IIO MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COIePKAHUSA
1 Yucna v BBIMUCICHUS
11 Harypanbnsle u neinslie yncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEI
1.2 OOBIKHOBEHHBIE U JECATUYHBIC TPOOH, MMPOIEHTHI, 0ECKOHSYHBIC TIEPHOIUIECKUE JPOOH
13 PanyonaneHele yncna. ApudMeTHuecKkue onepanuy ¢ palioOHaIbHBIMHU YHCIAMU
14 JeiicTBuTenbHble yncaa. ApupMeTHIECKUe ONepalnu ¢ AeHCTBUTEIbHBIMHI YHCIAMU
15 [TpubnnxEHHBIE BBIYMCIICHHUS, IPAaBUIIA OKPYIJICHHUS, IPUKUIKA U OLIEHKA pe3y/bTaTa BEIUUCICHUI
2 Anrebpanueckue BEIpaKeHUs
2.1 BykBeHHbIE BbIpaXeHUs (BBIPAXKEHUS C IEPEMEHHBIMU)
2.2 Crenensb ¢ nenbM nokaszareneM. CTeneHb ¢ pallMoOHaIbHBIM MoKa3aTesneM. CBONWCTBA CTENEHH
2.3 MHorousneHsl
2.4 Anrebpanueckas Apoob
2.5 ApudmeTnueckuii KOpeHb HaTypaJIbHOU cTerneHu. JleiicTBus ¢ apuMeTHIeCKUMHI KOPHSMU HaTypalbHOW CTETIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Llenbie u qpoOHO-panMoHaNbHBIe ypaBHEHUs. CUCTEMBI M COBOKYITHOCTH YPaBHEHUIA
3.2 Llenmbie 1 qpoOHO-panoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenune TekcTOBBIX 3a/1a4
4 YucnoBele MOCIEN0BATEIEHOCTH
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ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEN0BATEILHOCTEN

4.2 Apudmernudeckas u reomerpuueckas nporpeccuu. @opmyia cia0kKHbBIX IPOLEHTOB
5 DyHKITIN
Oyukuus, crnocodsl 3amanus GyHkuuu. ['paduk pynkmumn. O0nacTe onpeAesneHUs U MHOXKECTBO 3HaueHHMH ¢yHkuuu. Hymu
5.1. ¢ynkumu. [IpoMexyTKn 3HAKONOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl M1 MHHUMYMBI (DYHKITHH.
Haubounpniee n HanMeHblIee 3HaueHUE (QYHKIIMHA HA TPOMEKYTKE
6 KoopaunaTs! Ha IpsMOii U MJIOCKOCTH
6.1 Koopaunarnas npsiMast
6.2 JlekapTOBbI KOOPAMHATHI Ha IIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue Gpurypsl 1 UX CBONCTBa
7.2 TpeyroabHUK
7.3 MHOroyroisHUKU
74 OKpy’>KHOCTb U KpyT
7.5 H3mepeHne reoMeTpruuecKiX BETMYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka




8.4

MmuoxectBa

8.5

['padsr




HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OJIMH U3 OCHOBHBIX Pa3/ieNIOB IIKOJILHON MaTEMAaTHKU, UMEIOIIUN CBOEH LIENbI0 00ECIEUnUTh U3yYCHUE
CBOMCTB W pa3MepoB (GUTYp, UX OTHOILICHWNA W B3aUMHOE PACIOJIOKEHUE, OMUPAETCS HA JIOTUYECKYIO, JOKA3aTENIbHYIO
muHuto. [[eHHOCTh W3yuYeHHs TEeOMETPUUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS 3aKIIOYaeTcs B TOM, YTO
OOy4YaloIMiiCst YyYUTCS MPOBOJUTH JOKAa3aTEIbHBIE PACCYXKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHUS, JI0Ka3bIBATh
WCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYKJICHHUS «OT MPOTHUBHOIO», OTJIMYATH
CBOMCTBA OT MPU3HAKOB, (POPMYJIUPOBATH OOpPATHBIE YTBEPKICHUSI.

Btopoli 1enp0 U3y4eHHS TEOMETPHM SBIIAETCS HCIOJIb30BaHUME €€ KaK HMHCTPYMEHTAa IpU PELIICHUH Kak
MaTEeMaTUYeCKHX, TaK U MPAKTUYECKUX 3aJiay, BCTPEYAIOIIUXCS B peaibHON KU3HU. OOydaromMiics TOJDKEH HAyYUThCS
OTPENICNIUTh TE€OMETPUUECKY0 (DUTypy, omucaTh CIOBAaMU JIaHHBIM UYEPTEXK WM PUCYHOK, HAWTU IUIONIAAb 3€MEIbHOTO
y4acTKa, pacCUUTaTh HEOOXOJAUMYIO JIJIMHY OMTOBOJOKOHHOIO Kalels WU TpeOyemble pa3Mepbl rapaxka Jijis aBTOMOOUIIS.
DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMTENIbHAS JIMHUS B H3y4eHUU reomerpuu. llpu pemieHun 3aad MpakTHUUECKOTO
XapakTepa OOYYaIOUIMICS YyYUTCS CTPOUTh MATEMATHUYECKHE MOJEIU pPEealbHBIX >KU3HEHHBIX CHUTYyaIlllil, TPOBOIUTH
BBIYMCIICHUS U OLICHUBATH aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTaTA.

KpaitHe BaxkHO TOAUEPKUBATH CBSI3U T'€OMETPUM C APYTMMH y4eOHBIMH MpeAMETaMU, MOTHUBHUPOBATH HCIIOJIh30BATh
OTIPENICJICHUS] T€OMETPUUYECKUX (PUTYp W TMOHATHH, JEMOHCTPUPOBATH MPUMEHEHUE TMOJYYEHHBIX YMEHHU B (Puinke u
TEXHUKE. OTHU CBS3M HauboJsiee sSpKO BUIHBI B Temax «Bektope», «TpuroHomerpudeckue COOTHOIICHHS», «Meron
koopauHat» u «Teopema [Tudaropay.

VYuebnsiii kypc «I'eomeTpus» BKIIOYAET CIEAYIOIINEe OCHOBHBIE pa3eiibl conepxkanus: «I 'eomerpuueckue GUrypbl U UX
CBOMCTBaY, «/3MepeHne reoMeTpuueckux BEJIMUUHY», «/[eKapTOBbl KOOPAMHATHI HA TJIOCKOCTH», «BeKTophD», «JIBHKeHMS
II0CKOCTHY, «IIpeoOpazoBanus mog00us .

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB (2 yaca B HeJeNI0), B 8 Kiacce
— 68 yacoB (2 yaca B HeJient0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHMUSA
7 KIIACC

HavanbHble MOHATUA reomeTpuu. Touka, psmasi, OTpE30K, Jyd. YToa. Buasl yriios. BepTukaibHble U CMEKHBIE YITIBL.
buccekrpuca yria. JIomanas, MHOroyroiasHUK. [lapajuiebHOCTB U IEPIIEHIUKYIIIPHOCTD MIPSAMBIX.

Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpUU. [IpumMepsl CHMMETPUU B OKPYKAIOIIEM MHUPE.

OcHOBHBIE IOCTPOEHUS ¢ TOMOIIbIO IMPKYJIA U TuHeHku. TpeyronbHuk. Beicota, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEipeHHBIN 1 paBHOCTOPOHHUHN TpeyroibHUKU. HepaBeHCTBO TpeyroiabHHKA.

CBoiicTBa U IPU3HAKU PaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA TPEYTrOJbHUKOB.

CBOMCTBA U IPU3HAKU NAPAJUIEIBHBIX NPsIMbIX. CyMMa yIiloB TPEYTrOJbHAKA. BHEIIHUE YTIIIbl TPEYTOJIBHUKA.

[IpssMoOyrosibHBINM TpeyroabHUK. CBOKWCTBO MEAMAHBI NMPSAMOYIOJBHOTO TPEYTOJBbHHUKA, NMPOBEAEHHOM K THIIOTEHY3E.
[Ipu3HaKku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSIMOYTOIBHBIN TPEYTOJBHUK € YIIIOM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JAJIMHE JIOMaHOM, TEOpeEMa O OOJIBILIEM YIJIE U
OoJbLICH CTOPOHE TPEYroyibHUKA. [lepneHauKysp 1 HaKJIOHHAS.

I'eomeTpuyeckoe mMecTo To4YeK. buccekrprca yriia U CEpeIMHHBIM MEPIEHINUKYIIAP K OTPE3KY KaK I'€OMETPUYECKHUE
MecTa TOYEK.

OKpy»XHOCTb U KpYT, XOpJa U IMaMeTp, X CBOMCTBA. B3anMHOE pacmnoyioxKeHne OKpy>KHOCTH U npsiMol. KacarenbHas
U ceKyllas K OKpy>kHOCTU. OKpY>KHOCTb, BIMCaHHas B yrojl. BrimcanHas u onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerbipéxyronpHuku. IlapamnenorpamMm, ero mnpu3Haku U CBOWCTBA. YacTHble cilyyad IapajliesiorpaMMOB
(MpsAMOYTOJILHUK, POMO, KBaJpar), X MPU3HAKK U CBOWCTBA. Tparenus, paBHOOOKas Tpameuus, e€ CBOMCTBa M MPU3HAKHU.
IIpssmoyrosibHas Tpaneuus.

Meron yaBoenus meauansl. LlenTpanbHas cumMeTpusd. Teopema daieca u TeopeMa 0 IPONOPLUUOHAIIBHBIX OTPE3KAX.

CpenHue JIMHUY TPEYroJIbHUKA U Tpaneuu. LIeHTp Macc TpeyrojapHHKa.



[Tonobue TpeyronbHUKOB, KO3pduiment nogodusi. [Ipuznaku nmogo0ust TpeyroabHUKOB. [IpuMenenune moxodus npu
pelIeHNH MPAKTUYECKHX 3a/1a4.

CaoiicTBa miomaaei reomeTpudeckux ¢uryp. @opmymsl A IUIOMAAN TPEyTrolbHHUKA, MapajuieorpaMma, pomoa u
Tpaneuuy. OTHOLIEHHE MJIOLAAeH MOTOOHBIX pUryp.

Brruncnenue miomaaei TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIE€T4aToi Oymare.

Teopema [ludaropa. [Ipumenenue Teopemsl [Tugaropa npu pemreHnu npakTHYECKUX 3a1au.

CuHyc, KOCUHYC, TAHT'€HC OCTPOT0 YIJia IPsIMOYTOJIBHOTO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
Tpuronomerpuueckue Gpyukuuu yrios B 30, 45 u 60°.

Brrcannble W LEHTpaldbHBIC YIJIBI, YTrOJ MEXIy KacaTelbHOW M XOPHOH. YTIBl MEXKIYy XOpAaMU H CEKYIIUMHU.
Bnucannble u onucaHHble YETHIPEXYrOJbHUKU. B3aumHOe pacmnosokeHue AByX OKpykHocTe. Kacanue okpyxHOCTEH.
OO01mue KacaTeNbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHoBHOE TpUTOHOMETPUYECKOE TOXKAECTBO. DOpMyIBI MpUBEACHNS.

Pemenue tpeyronbHUKOB. Teopema KOCUMHYCOB U Te€OpeMa CUHYCOB. Perienne mpakTHYecKux 3a/1ad ¢ UCIOJIb30BAHUEM
TEOpPEMbI KOCHHYCOB U TEOPEMBbI CUHYCOB.

[Ipeo6pazoBanme nmogodus. [1ogo6me COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 HpOU3BEACHUH OTPE3KOB XOPJA, TEOPEMbI O MPOM3BEICHUU OTPE3KOB CEKYLIUMX, TEOpEMa O KBajpare
KacaTeJIbHOM.

BekTtop, anmuHa (MOIynh) BEKTOpa, COHANpAaBIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HAMPABICHHBIC BEKTOPHI,
KOJUIMHEApPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluu HajJ BekTopamu. PasznokeHue BekTopa 1O JBYM
HEKoJUTMHeapHbIM BekTopaM. KoopanHatel BekTopa. CKaJsipHOE NMPOU3BEIECHUE BEKTOPOB, MPUMEHEHHUE ISl HaXOXKJECHUS
JUIAH ¥ YTJIOB.

JlekapTOBbl KOOpIWHATHI Ha IUIOCKOCTH. YpaBHEHHS TPSAMOH M OKPYKHOCTH B KOOpAMHATAaX, IEpeceuecHue
OKpPY>KHOCTEH ¥ MPsAMBIX. MeTO1 KOOpMHAT U €r0 PUMEHEHHE.



[IpaBunbHBIE MHOTOYTOJNIBHUKHU. J{MMHA OKpyx)HOCTH. ['pagycHas u pagraHHas Mepa yrja, BBIYMCICHHUE JUIUH JIyT
oKpyxkHocTel. [nomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUs TNIOCKOCTH M BHYTPEHHUE CUMMETpuu Quryp (3yeMeHtapHbie npenacrabienus). [lapamienbHblil nepeHoc.
IToBopoT.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI YYHEBHOI'O KYPCA «I'EOMETPU S HA
YPOBHE OCHOBHOT'O OBIIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTaThl OCBOSHUS IMPOTPAMMBI YIeOHOTO Kypca «I eoMeTpHs» XapaKTepr3yIOTCs:

1) maTpuOTHYECKOE BOCTIMTAHHE:

MPOSIBIICHUEM HMHTEpeca K MPONUIOMY M HACTOSAIIEMY POCCHHCKON MaTeMaTWKH, IIEHHOCTHBIM OTHOIICHHEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMUCKONM MaTeMaTUYE€CKOM IIKOJIbI, K UCTIOIB30BAHUIO STUX JOCTHKEHUH B
APYTUX HayKax M MPUKJIAJHBIX chepax;

2) rpaIaHCKoe U TIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peaju3aliid ero IpaB, MPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBIICHUM, MPOIEAYp TpakIaHCKOro 00IIecTBa
(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHMIO JITHYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHHUEM JOCTH)KCHUI HAyKH, OCO3HAHHEM BaKHOCTH MOPATbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIFHOCTH YUEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTaHOBKOW Ha aKTUBHOE YJYacTHE B PEIICHUH MPAKTHUECKUX 3a/1ad MaTeMaTHUECKON HaNpaBlIeHHOCTH, OCO3HAHUEM
BOKHOCTH MaTEMaTUYECKOTO 00pa30BaHMsI HAa MPOTSKEHUU BCEH KU3HU JIJIS1 YCTICIIHON TPO(EeCCHOHaTBHOM NS TEeIbHOCTH
U pa3BUTHEM HEOOXOIUMBIX YMEHMI, OCOBHAHHBIM BHIOOPOM M MTOCTPOSCHUEM MHIUBHUAYATbHON TPACKTOPUU OOpa30BaHUs
Y ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4YecKoe BOCTIUTAHHE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETHYECKOMY BOCHPHUATHIO MAaTeMaTHYECKHX OOBEKTOB, 3a7ad, PEUICHHMH,
paccyXJAeHUN, YMEHHUIO BUJIETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

OpHEHTAIIMEH B JIEATETLHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHsI YEJIOBEKa, MPUPOALI ¥ OOIIecTBa, MOHMMAaHUEM MaTEeMaTHUYEeCKOW HayKu Kak cdepsl denoBeuecKoin
NESTETLHOCTH, JTAMOB €€ Pa3BUTHs W 3HAYMMOCTH JJIS PA3BUTHS IMBHWIM3AIMHN, OBJIAICHUEM S3BIKOM MAaTEMAaTHKUA |



MaTeMaTHYECKON KylIbTYpOl KaK CPEJCTBOM TMO3HAHUS MUPA, OBJIAJCHUEM MPOCTCUIITUMHI HABBIKAMHU HCCIICI0BATEIbCKON
TeSITeITbHOCTH,

6) puznyeckoe BocnuTaHue, GopMUpPoOBaHHE KYJIbTYPhI 310POBbS X YIMOIMOHAJILHOT0 OJIAT OOy YHs:

TOTOBHOCTBIO MPUMEHITh MaTEeMaTHICCKUE 3HAHUS B MHTEPECaX CBOETO 37I0POBbs, BEICHHUS 3I0pPOBOTO 00pa3a KU3HU
(3mopoBoe mHTaHWE, COATAHCHPOBAHHBIM pPEXUM 3aHATHH H OTABIXA, peEryisapHas Qu3ndeckas aKTHBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBBIKa PEIICKCUH, TPU3HAHKUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHNUE:

OpHCHTaleH Ha MPUMEHEHHE MAaTEeMAaTHUYSCKUX 3HAHHWM ISl PEIIeHUs 3a7a4 B 00JIaCTH COXPAHHOCTH OKPY KArOIICH
Cpelbl, IJIAHUPOBAHUS TMOCTYNKOB W OLIEHKHM HMX BO3MOXHBIX TOCIEIACTBUN I OKPYXKAIOMIEH Cpeibl, OCO3HAHHEM
TJI00QBPHOTO XapaKkTepa KOJOTHUUECKHUX MPOOJIEM U MMyTeH UX PEIICHUS;

8) amanTanms K N3MEHSIOIMMCSl YCJIOBHSIM COIHATbHOI W MPUPOTHOI Cpe/bl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIOBHUSX HEOMNPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3
MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Yy APYTUX JIIOJIeH, MpUoOpeTaTh B COBMECTHOM JEATEILHOCTH
HOBBIC 3HAHWSI, HABBIKK M KOMITETEHITH U3 OIBITA JAPYTHX;

HEO0OXOIUMOCThIO B (DOPMHUPOBAHUU HOBBIX 3HAHUHW, B TOM uuciie (HOPMYITUPOBATh HJIEU, MOHSATHUS, THIOTE3bI 00
0o0BEKTaX W SBICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HaBaTh JCe(PHUIMTHI COOCTBCHHBIX 3HAHUU U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAITUIO, BOCIPHHUMAThH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIMINNA
KOHTPMEP, KOPPEKTHPOBATHh MPUHUMAEMbIC PEIICHUS U ICUCTBHS, (DOPMYIUPOBATh U OIEHUBATH PHUCKH U TOCIICICTBHS,
(hopMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA

Ba3oBble Jiornyeckue NeicTBUA:



BBISIBIIATh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKN MATEMATHYECKUX OOBEKTOB, OHATHI, OTHOIIEHUN MEXIY
HOHATUAMH, (POPMYIMPOBATH ONPEICIICHUS IMOHATHI, YCTaHaBIMBATh CYIIECTBEHHBINM MPHU3HAK KiIaccU(UKaIMH,
OCHOBaHUS JJ1s1 0000LIEHUS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (POPMYJIMPOBATh U MPEOOPA30BBIBATh CYKJICHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €UHUYHBIE,
YaCTHBIE U 00LIUE, YCIOBHBIE;

BBISIBJISITh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEUHs B (aKTaxX, JaHHBIX, HAOTIOJACHUIX U
YTBEPKJICHUAX, IPeyIaraTb KPUTEPUH JUISI BBISBICHHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUYMN;

JenaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUEHHUH 10 aHAJIOTHH;

pa30buparh J0Ka3aTeNbCTBA MAaTEeMAaTHMYECKUX YTBEPXKIACHUM (ImpsiMble M OT MPOTHBHOIO), IPOBOJUTH
CaMOCTOSTENIbHO HECIIOKHBIE JOKA3aTeIbCTBA MATEMAaTHUYECKUX (DAKTOB, BBICTPAUBATh apryMEHTALIHIO, IPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATh CcIOCOO pelieHus: yueOHOM 3a/iauu (CpaBHHUBATh HECKOJBKO BapUaHTOB PEIICHMs, BHIOMpATh Hauboliee
MOAXOASIINNA ¢ Y4ETOM CAMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eMCTBUSA:

WCIIOJIB30BaTh  BOMPOCHI KAaK  HWCCJICAOBATENLCKHMI  WHCTPYMEHT TIO3HAHWS, (OPMYIHPOBATH  BOIPOCHI,
buKcHpyroMe MPOTUBOPEYHE, MPOoOJIEeMy, CaMOCTOSTEIBPHO yCTaHABIMBATh MCKOMOE W JaHHOE, (HOPMHpPOBATH
TUIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHE,

IIPOBOJIMTH IO CAMOCTOSITEILHO COCTaBIICHHOMY IUTAHY HECJIOKHBIM AKCIIEPHUMEHT, HEOOJBIIOE HCCIICIOBAHNUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIeCKOTO0 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOSITeNIbHO  (popMysIupoBaTh O0O0O0OIIEHUS W BBIBOJABI [0 pe3yjbTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
UCCJICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BBIIBUTATh MPEIIOIOKSHHS O €ro Pa3BUTHU B HOBBIX
YCITOBUSIX.

Pab6ora ¢ undopmanmeii:

BBISBJISITH HEAOCTATOYHOCTh U M30BITOUHOCTh HH(POpMAIINH, TAHHBIX, HEOOXOAUMBIX ISl PEILICHUS 3a]a4H;



BBIOMpATh, AaHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHGOPMAIIMIO PA3IMYHBIX BUAOB U (HopM
IIPEICTABJICHHUS;

BbIOMpATh (popMy Mpe/icTaBlieHus MHGOPMAIIMN U WIUTIOCTPUPOBATH PEIllaeMbIe 3a/1auyd CXEMaMH, JTUarpaMmMaMu,
WHOU TpadUKON U UX KOMOMHAIMSMU;

OIICHWBATh HAJEKHOCTh MHGOPMAIMK TI0 KPUTEPUSM, MPEUIOKEHHBIM YyUUTEIEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMmyHnKkaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXIEHUS B COOTBETCTBHM C YCIOBHUSMHU W LEISIMHU OOUIEHMS, SICHO, TOYHO,
I'PaMOTHO BBIpa)kaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELICHUS
3a/1a4yd, KOMMEHTUPOBATh MOJYUYEHHBIN pPE3yJIbTaT;

B XO0JI€ OOCYXXIEHUs 3a/JaBaThb BOMNPOCHI IO CYIIECTBY OOCYXIAae€MOW TeMbl, MPOOJEMBI, pEIIaeMOW 3aaaud,
BBICKA3bIBaTh WJIEW, HAlICJICHHbIE HA TMOWMCK PEIICHHS, COMOCTABISATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXHBaTh pa3M4yle M CXOJCTBO MO3MULMNA, B KOPpPEKTHOW (opme (GopMyaupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATH PE3yJbTaThl PEIICHUS 3aa4ud, SKCIIEPUMEHTA, UCCIEAOBAHMS, POEKTa, CAMOCTOSTENBHO BHIOMPATh
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aj1ay MIPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH;

NOHMMAaTh M MCHOJb30BaTh MPEUMYLIECTBA KOMaHIHOW M WHAMBHIYaJbHOM paOOThl MpU pEIIeHUH Y4eOHBIX
MaTeMaTUYeCKUX 3a/1ay;

OPUHUMATh LENb COBMECTHOW JIESTENIbHOCTH, IJIAHUPOBATh OPraHM3AlMI0 COBMECTHOM pabOThl, paclpencisiTh
BUJIBI palOT, TOTOBAPUBATHCS, 0OCYXKIATh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOICH;
y4acTBOBaTh B TPYyNMOBBIX (opMax padoThl (00CYXAEeHHs, OOMEH MHEHUSMHU, MO3TOBBIE WITYPMBI U JIpyTHE),
BBINIOJIHATh CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEUCTBHSI C JIPYTMMU YJ€HAMH KOMaHbl, OIIEHUBAThH
KayecTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHUSL.

PeryasiTuBHBIC YHMBeEpCaJIbHbIe YUeOHbIe 1elCTBUA

Camoopranusamnus:



e CaMOCTOSITEJILHO COCTAaBJIATH IUIaH, AITOPUTM pEUICHUS 3a/iaud (WM €ro 4acTh), BHIOMpATh CIOCOO PEIICHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapUAHTHI
penieHuit ¢ y4éToM HOBOM MHMOPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIBLHbIN MHTE/JIEKT:

e BIIAJICTh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIECCa U pe3yJibTaTa pelIeHUs MaTEMAaTHYECKOH 3a/1a4;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUU 3a7a4l, BHOCUTh KOPPEKTUBHI B JICATEIbHOCTD
Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAWICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICGHMBATh COOTBETCTBUE pe3yibTaTa MAESITEIBHOCTU IOCTAaBJICHHOW 1€MW W YCIOBUSIM, OOBSCHSTH MPUYUHBI
JOCTUKEHUS WA HEIOCTHXKEHHUS 11€JI1, HAaXOUTh OITMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koHI1y 00yuenus B 7 kjiacce 00y4aronuiics: HOJyUUT CIEYIONUE MPEeIMETHBIE PE3yJIbTATHI:

Pacno3HaBaTh M3yde€HHBIE TEOMETPUUECKHE (UTYpHI, OMpENesaTh HMX B3aUMHOE paCIOJIOXKEHUE, H300paxaThb
reoMeTpudeckue (GUrypbl, BHIMOIHATH YEPTEKH MO YCIOBUIO 3a1aun. VI3MepsaTh TMHEHHbIE U YIJIOBbIE BEJIMUMHBL. Pemath
3a7]a4M HA BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Hlenath TpyOyr0 OIEHKY JIMHEWHBIX W YTJIOBBIX BEIWYWH IMPEIMETOB B PEATbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX
00beKTOB. PaznuyaTs pazMepbl ITUX 00BEKTOB MO MOPSIKY BEIUUUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a1a4aM.

[Tonb30oBaThCA TpPU3HAKAMU PABEHCTBA TPEYTrOJLHUKOB, HCIOJIB30BaTh MPU3HAKU W CBOMCTBA PaBHOOEIPEHHBIX
TPEYTOJIbHUKOB MPH PEIIEHNUN 3a]1a4.

[IpoBOANTE JIOTHYECKUE PACCYHKIACHHUS C UCHOJIB30BAHUEM I'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCS TpU3HAKAMH PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIAMAHbI, TPOBEIEHHON K
TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU TE€OMETPUUECKHUX 3a]1a4.

OnpenensaTh mapajijieIbHOCTh MPSIMBIX C TMOMOINBIO YIVIOB, KOTOpbIe o0Opa3zyeT ¢ HUMHU cekymas. Onpenensrsb
MAPAJUIEIIBHOCTD MPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUYEK OJHOM MPAMOM IO TOUEK APYTOU NPSIMOU.

Pemats 3a1aun Ha KIeT4aToi Oymare.



[IpoBOANTHh BBIYMCICHHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHBIE 3HAYEHHUS YIJIOB B T€OMETPUUYECKUX 3aJadax C
UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYI'OJIbHUKOB, CBOICTB YIJIOB, 0Opa30BaHHBIX NPHU MEPECEUECHUU
JBYX INapajuIeIbHBIX MPSAMBIX CEKyIel. PemaTe IpakTudecKue 3a/1auu Ha HaX0XKJACHHUE YIJIOB.

Bnagerp MOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENeNATh OUCCEKTPHUCY YIia M CEpPEeAMHHBIHI
NEPIEHANKYJIISP K OTPE3KY KaK FT€OMETPHUECKUE MECTA TOYEK.

@opMyIMpOBaTh OIPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH, ITOJIb30BATBCA HX
CBOMCTBaMHU. ¥YMETh [IPUMEHATH 3TU CBOMCTBA IIPU PELIECHUH 3aa4.

Bianers NMOHATHMEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH, YMETb HaxoauThb €€ ueHtp. [lomp3oBarbes
(dakTaMd O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCS B OTHOW TOUKE.

Brnaners nmoHATHEM KacaTelbHOW K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOM O NEPHEHAUKYISIPHOCTH KAaCaTEIIbHOW U
paauyca, IpOBEAEHHOTO K TOUKE KaCAHUS.

ITonp30BaThCA NPOCTEUIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, IIOHUMATh UX IIPAKTUYECKUM CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHAE MOCTPOEHUS C TOMOLIBIO LIUPKYJISI U JINHENKH.

K xonIty 00yueHus B 8 kj1acce 00y4JaroIUiiCcs MOTYYHT CIETYIOIINE PEeIMETHBIC Pe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTBI, I10Jb30BAaThCS MX CBOMCTBAMU IIPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

[IpuMeHsTh CBOICTBA TOYKU NIEPECEUECHUS MEIMAH TPEYTOJIbHUKA (LIEHTPa MAcC) B PEIICHUH 33]1a4.

Binaners noHsTMEM CpeIHEW JIMHMM TPEYrOJIbHUKA M Tpalelud, IPUMEHATbh HUX CBOMCTBA IPHU PELICHUU
reoMerpuueckux 3anad. [lonb3oBaTbcs Teopemon Paneca U TEOPEMOUW O MPOHOPLUOHAIBHBIX OTPE3Kax, NPUMEHSTh UX
JUISl PELLIEHUS ITPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKYU TOA00HS TPEYTOJILHUKOB B PELLICHUN FEOMETPUUECKUX 3a]1au.

[Tonb3oBaTbes Teopemoit Iludaropa s pemieHHss TEOMETPUYECKUMX M TOpakTUdeckux 3anad. CTpouThb
MAaTeMaTUYECKYI0 MOJENIb B IPAKTMYECKUX 3aJayax, CAMOCTOATENIBHO JenaTh 4epTEX M HaXOAUTh COOTBETCTBYIOLIUE
JUTVHBI.

Bianers NMOHATUSAMH CHHYCA, KOCHHYCAa UM TaHI'€HCa OCTPOrO yria MpsSMOYIOJBHOTO TpeyrojbHHKa. 1lonb3oBaTbes
STUMU NOHATUAMU JUI PELICHUS IPAKTUYECKUX 3a1a4.



Bbraucnars (pa3iuyHbIME CIIOCOOaMHM) TUIOIIAAL TPEYToJbHUKA U TUIOIIAAN MHOTOYTOJIBHBIX (pUryp (Monb3ysch, rae
HE0OX0IMMO, KaNbKYIATOpOM). [IpuMeHsTh MmosTydyeHHbIE YMEHHSI B TPAKTHUYECKUX 3a7auax.

Brnaners MOHATHUSMHU BIIUCAHHOTO U LEHTPAIILHOTO YIJIA, UCTIOJIb30BATh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIiaxX MEXIy
XOpAaMu (CEeKyIIMMU) U yTIIe MKy KacaTeIbHOU U XOP/I0OH MPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.

Bragerp mOHATHEM OMHUCAHHOTO YETHIPEXYTONbHHUKA, MPUMEHSTh CBOICTBA OMHCAHHOTO YETHIPEXYTOJbHHUKA MPHU
pellIeHny 3aad.

[IpuMeHsTh NOJTyUYEHHBIE 3HAHUS HA NMPAKTHKE — CTPOUTh MaTEeMaTHUECKUE MOJENN JUIsl 3aJad peajibHOM KU3HU U
IPOBOJANTH COOTBETCTBYIOLME BBIYMCICHUS C MPUMEHEHHEM MOJ00US M TPUTOHOMETPUU (IOJIB3YSCh, TJ€ HEOOXOIUMO,
KAJIBKYJIITOPOM).

K xoH11y 00yueHus B 9 kiacce o0yyarouuiics MoNIy4uT CIEIyIOIINE IPEeIMETHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPHIX YIJIOB, HAXOJUTh C WX IMOMOIIBI0 PA3IUYHBIE AJIEMEHTHI
IPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEUICHHE MPSIMOYTOJIbHBIX TPEYroJbHUKOBY»). HaxoauTe (C MOMOIIBI0 KaJIbKYJISATOPA)
JUIMHBI U yTJIbI AJ1 HeTaOJMYHBIX 3HAYEHUI.

[Tonb3oBaTbess GopMylaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKISCTBOM I HAaXOXKICHUS
COOTHOIICHUH MEXAY TPUTOHOMETPUISCKUMHU BEIIUYNHAMH.

Hcnonp30BaTh TEOPEMBbl CHHYCOB U KOCMHYCOB ISl HaXOXACHUS Pa3IMYHbIX JIEMEHTOB TPEYToJIbHUKA («pelieHue
TPEYrOJIbHUKOBY ), IPUMEHSATh UX MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Brnagers moHsTHSIMH TIpeoOpa3oBaHUs MOI0OMS, COOTBETCTBEHHBIX 3JEMEHTOB MOM00HBIX ¢uryp. [lomp3oBarbes
CBOMCTBaMH MOA0OMS IPOU3BOJIBHBIX (PUTYDP, YMETh BBIUYUCISATH JIMHBI U HAXOAUTD YIJIbl Y OJ00HBIX puryp. [Ipumensars
CBOMCTBA 1MOA0OMS B MPAKTUYECKUX 3a/1a4aX. Y METh IPUBOIUTH MPUMEPHI MOTOOHBIX (DUTYP B OKPY’KAIOIIEM MUDE.

[lonb30BaThcs TeOpeMaMH O MPOU3BEACHUU OTPE3KOB XOPHA, O MPOU3BEIECHUU OTPE3KOB CEKYIIUX, O KBajapaTe
KacaTeJIbHOU.

[Tonb30BaThCcs BEKTOpaMM, TOHMMATh HMX TEOMETPHUYECKHA W (PU3UYECKUI CMBICI, MPUMEHATh MX B PEHICHUU
reoMeTpuueckux 1 pusnueckux 3agad. [[puMeHaTh ckansipHOe NPOU3BEICHIE BEKTOPOB JIJIsl HAXOKIEHUS IJTUH U YTJIOB.

[Tonb30BaThCs METOJOM KOOPAMHAT Ha TUIOCKOCTH, MPUMEHSATH €r0 B PEIICHWU T€OMETPUYECKHX M MPAKTHUYECKHUX
3aad.



BrnageTrh MOHATHUSMU MPAaBHILHOTO MHOTOYTOJIBHHUKA, JTMHBI OKPYKHOCTH, IJIUHBI YT OKPY>KHOCTH M palaHHON
MEPHI YTIIa, YMETh BBIUUCIIATH IUIOMIAAL KPyTa U ero yacteid. [[puMeHsTh oTy4deHHbIC YMEHUS B MTPAKTUIECKHUX 3aavax.

HaxoauTs ocu (WM ICHTPBI) CAMMETPHUH (DUTYpP, MPUMEHSTH TBUKCHHUS IIJIOCKOCTH B MMPOCTEHIIINX CITydasiX.

[TpuMeHsITh TIOTyYeHHBIC 3HAHMS Ha MPAKTHKE — CTPOUTh MaTEMaTHYECKHE MOJCNU ISl 3a7a4 peajbHON KU3HU U
IPOBOJIUTH COOTBETCTBYIOIUE BHIYMCIICHUSI C IPUMEHEHHUEM MOJ00US U TPUTOHOMETPUICCKUX (HYHKITUH (TTOJIB3YSCH, TIC
HEO00XO0JIUMO, KAIBKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugposBbie
Ne i/ P Konrpoubneie | IIpakrnuyeckue (wicpp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypcsbl
[Tpocreiimume reomMmeTpuyeckue GUrypsl 1
1 I/I)I() cBoiicTBa. 13me elime FGOMeqT) I/IzIIIZCKI/IX 14 bubmmorexa LIOK
' P p https://m.edsoo.ru/7f415e2e
BEJINYUH
bubnuorexa [JOK
2 T 22 1
PEYTOIBHMIH https://m.edsoo.ru/7f415e2e
3 [TapamienbHbIe IpsAIMBIE, CyMMa YIJIOB 14 1 bu6nuoreka LIOK
TpPEYrojbHUKA https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyT. ['eomeTpruueckue 1 1 bubnuoreka [LIOK
IIOCTPOCHHUS https://m.edsoo.ru/7f415e2e
bu6mmoteka I[IOK
5) I1 600 7 4 1
OBTOPEHHE, ODODIEHHC SHAHHHA https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



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

8 KJIACC

KosnuyectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugposBbie
Ne i/t P Konrpoasubie | IlpakTnuyeckue (uubp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoTsbI padoThbI
pecypchbl
N bubmmoreka [IOK
1 4 12 1
CTRIPEXYTOMBHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 [IPONOPLMOHAIBHBIX OTPE3KaX, ITOIX00HBIE 15 1 Bubmorexa ITOK
poTop P ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
IImomans. Haxoxxaenue miiomanei
3 TPEYroJIbHUKOB M MHOTOYTOJIBHBIX (pyr 14 1 bubmmorexa [IOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Tudaropa u Hauana 10 1 bubnuorexa [LIOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYruibl B OKpYKHOCTU. BrincanHsle u
5 OIMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexa [IOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6nmorexka [IOK
6 II 6006 i 4 1
OBTOPCHHE, ODODIICHHIE SHAHIH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KJIACC

KoauyecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/t P Kontpoasnbie | IIpakTHuyeckue (uubp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypcbl
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB 1 16 1 bubmmoreka [IOK
CHHYCOB. Penienue TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3oBanue nogodus. Merpuueckue 10 1 bubnuoreka LIOK
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bextopet 12 1 https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
4 9 1
JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTH httos://m.edsoo.ru/ 74112
[TpaBuiIbHBIE MHOTOYTOTBHUKH. J{THHA
5 01? YKHOCTH H TLIO y; b Kpyra g 8 brbmmorexa [IOK
by Hah KPyTa. https:/m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6nmmoreka [IOK
6 6
HBHiKEHIA I10CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 00001IeHNE, CHCTEMATH3AIIUS 7 2 bu6nmmoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

MNOYPOYHOE IIVNTAHUPOBAHUE

7 KIIACC
KoJsimuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
n/n Tema ypoka Bcero Koutpoaeusie | Ipakruieckue u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecypebi
1 [Ipocreiimme reomerpudeckue 1 bubnuorexa LIOK
OOBEKTEI https://m.edso0.ru/8866b724
bubmuoreka [JOK
2 Muoroyrombiik, Homaias L https://m.edso0.ru/8866ch6a
3 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1 bubmmorexa [IOK
https://m.eds00.ru/8866c5c0
4 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1 bubmmorexa [IOK
https://m.edso0.ru/8866¢7be
5 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
7 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMeXHbIEe M BEpTUKAJIbHBIE YIJIbI 1
N3mepeHne TMHEHHBIX U YTIIOBBIX
9 BEJIMYHH, BRIYHCIICHUE OTPE3KOB U 1
yTJIOB
H3mepeHune TUHENHBIX U YIIIOBBIX
10 BeJ'II/I'fI/IH, BBIUHCJICHHE OTI})IZSKOB u 1 bubamorexa [TOK
https://m.edso0.ru/8866¢3ea
yTJIOB
H3mepeHune TMHENHBIX U YIIIOBBIX
11 BEJIMYUH, BBIUUCIICHUE OTPE3KOB U 1

YTJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

N3Mepenne TUHEHHBIX U YTIIOBBIX

12 BEJIMYUH, BHIYUCIICHHE OTPE3KOB U
yIJIOB
[Tepumerp u mnomans ¢uryp,
13 COCTaBIICHHBIX U3
HPSIMOYTOJIbHUKOB
[Tepumerp u miomaas Guryp,
14 COCTABJICHHBIX U3
IpSIMOYTOJIBHUKOB
[TonsATHE O paBHBIX TPEYTOJIHHUKAX
15 u HepBI/I‘lHEI)e Hpe,Z[C"faB}J]'IreHI/ISI 0 bubmmorexa LIOK
https://m.edso0.ru/8866ce80
paBHBIX GUTYpax
16 Tpu npu3Haka paBeHCTBa bubnuoreka [LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubnuoreka [LIOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPEyroJTbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEyroJIbHUKOB
1 Tpu npusHaka paBeHCTBa bubmuorexa [LIOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866e88e
99 [Ipu3Haku paBeHcTBa
NPSIMOYTOJIBHBIX TPEYTOJIEHUKOB
23 [IpusHaku paBeHcTBa

MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOHCTBO MeqUaHbI

24 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, bubmiorexa LIOK
HpOBEAEHHOM K THTIOTEHy3e https://m.edso0.ru/8866e9ec
CBOHCTBO MeqUaHbI
25 MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IPOBEIEHHON K TUIIOTEHY3€
26 PaBHOOenpeHHbIC U bubnuorexa [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKU https://m.edsoo.ru/8866d6fa
97 [Ipu3Haku u cBOMCTBa bubnuoreka [LIOK
paBHOOEAPEHHOTO TPEYTrOJIbHUKA https://m.edso0.ru/8866d880
28 [Ipu3Haku u cBOMCTBa bubnuorexa LIOK
paBHOOEIPEHHOTO TPEYT OJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBOMCTBa bubnuorexa LIOK
paBHOOEAPEHHOTO TPEYTrOJIbHUKA https://m.edso0.ru/8866e26c
30 HepaseHnctsa B reomeTpun
bubnuoreka [IOK
31 Hepanetictsa B reometpii https://m.edsogru/8866e3a2
32 HepaseHnctsa B reomeTpun
33 HepaseHncTBa B reomeTpun
34 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C bubnuoreka [LIOK
yriom B 30° https://m.edso0.ru/8866eb22
35 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C
yriom B 30°
36 KonTponbhas pabota o teme bubmuorexa [LIOK
"TpeyronbHuKH" https://m.edsoo.ru/8866ecbc
37 [TapannenbHble psSMbIe, UX bubnuoreka [LIOK
CBOMCTBA https://m.edso0.ru/8866ef64
38 [Tarerit moctynar EBknmna



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

39

Hakpect nexarniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI,
00pa3oBaHHBIC TIPH TIEPECCUCHUN
napajuieIbHbIX TPSIMBIX CEKYILEH

but6mmoreka [JOK
https://m.edso0.ru/8866f086

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH N1EPECEUCHUN
[apaJUIEIbHBIX IPSIMBIX CEKYyILEH

41

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH N1EPECEUCHUN
MapaJUIEIbHBIX IPSIMBIX CEKYyILEH

42

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHHUE YTIIbI,
00pa30BaHHbIE NPH NTEPECEUCHUN
NapajIeIbHbIX IPSIMBIX CEKYLLEH

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTIIbI,
00pa30BaHHbIE NPH NTEPECCUCHUN
MapaJJIEIbHBIX IPSIMBIX CEKYILEH

bubnunoreka [IOK
https://m.edso0.ru/8866f3b0

44

IIpu3Hak mapamieabHOCTH MPSMBIX

4yepe3 paBeHCTBO PACCTOSHUM OT
TOYEK OJHOM IIPSIMOM 10 BTOPOU
IpsIMOU



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napamieabHOCTH MPSAMBIX
Yepe3 PaBEHCTBO PACCTOSIHUM OT

45 TOYEK OJTHOM MPSAMOM 10 BTOPOil
psIMOi
46 CyMMa yrJioB TpeyrojbHUKa bubmorexa HOK
https://m.eds00.ru/8866f630
47 CyMmMa yriioB TpeyrojibHUKa bubmmorexa [IOK
https://m.edso0.ru/8866f8ba
48 Buetnue yribl TpeyroyibHuKa bubmmorexa [IOK
https://m.edsoo.ru/8866fa5e
49 Buetnue yribl TpeyroyibHuKa
0 Tapumermenmie. biorera 110K
| https://m.edso0.ru/8866fe6e
YIJI0B TPEYTOJbHUKA
51 OKpYyXHOCTb, XOPJIbI U TUAMETP, UX bubnnoreka [IOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenbHas kK OKpy>KHOCTH bubmmorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpyXHOCTb, BIIMCAaHHAS B IO
54 OKpy’KHOCTb, BIIUCAaHHAs B YTOJl
55 ITonsarue o 'MT, npumenenue B bu6mmoreka [IOK
3aJa4ax https://m.eds00.ru/8867013e
56 ITonsarue o 'MT, npumenenue B bu6mmoreka [IOK
3amadax https://m.edso0.ru/88670508
buccekTpuca u cepeAMHHBIN
S7 NEPHEHIUKYIISP KaK
TeOMETPUYECKHE MECTA TOUEK
58 OKpYyXHOCTbH, OTTUCAHHASI OKOJIO bubmuoteka [IOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

TPEyroJibHUKA https://m.edso0.ru/88670a62
59 OKpyXHOCTb, OTIMCAHHAS OKOJIO 1
TPEYroJbHUKA
60 OKpyXHOCTb, BIIUCAHHAS B 1 bubanoreka [IOK
TPEYTrOJIbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIIUCAHHAS B 1
TPEYTOJIbHUK
62 [Ipocreitmme 3a1auun Ha 1 bubnuoreka [LIOK
IIOCTPOEHUE https://m.edso0.ru/88671188
63 [Ipocreitmme 3a1auu Ha 1 bubnuoreka [LIOK
MIOCTPOEHHUE https://m.edso0.ru/886712d2
KonTponbhas pabota 1o teme
64 "OKpYX)HOCTb U K 1 bubsmorexa [IOK
Py by ., https://m.eds00.ru/88671462
['eomeTpuyeckue nocTpoeHust
[ToBTOpeHue 1 06001IeHIE 3HAHUN
65 OCHOBHBIX TIOHSITUH ¥ METOJIOB 1 bubmorexa HOK
A https://m.eds00.ru/886715h6
Kypca 7 Kiacca
bu6nmmorexka [IOK
66 " 1
TOroBas KOHTPOILHAA paboTa https://m.edso0.ru/886716ec
[ToBTOpeHune n 06001IEHNE 3HAHUHT
67 OCHOBHLIX ITOHSITHH U METOLOB 1
Kypca 7 Kiiacca
[ToBTOpeHue 1 00001IeHNE 3HAHUH
68 OCIfc)TBI-II)LII){(HHOI;I{ﬂTHﬁIII/II l\fl{:ro IZI)BHI/H/I 1 bubmmorexa [IOK
a https://m.edso0.ru/886719bc
Kypca 7 Kiiacca
OBUIEE KOJIMYECTBO YACOB ITO 68

I[TPOI'PAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

KoauyecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTeibHbIE
padoThbI padoThbI
pecypchbl
1 [Tapamenorpamm, ero Ipu3HaKH U 1 bubmmoreka [IOK
CBOMCTBa https://m.edso0.ru/88671af2
9 [Tapannenorpamm, €ro Npu3HaKu U 1 bubnnoreka [IOK
CBOICTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, €ro Npu3HaKu U 1 bubnnoreka [IOK
CBONCTBa https://m.edso0.ru/88671ca0
YacTHele ciiydad NapajuiesorpaMMo
4 (mm ;1\}4121 oifljni ; 013\46 Hmjsla rpar)MH)]z 1 bubmmorexa [IOK
PAMOYT . POMD, KBAAPAT), https://m.edso0.ru/88671dea
MPU3HAKU U CBOWCTBA
YacTHele ciiydad NapaiesorpaMMo
5 (m ;;ZI oizzni H 013\46 JIKJl;a rpar)an 1 bubmmorexa [IOK
PAMOYT L POMD, KBAAPAT), https://m.edso0.ru/88671f20
MPU3HAKU U CBOWCTBA
YacTHble ciTydan MmapasuieiorpaMmMoB
6 (mpsimo onz;m( (1)3M6 KBQ, - aT), ux 1 bubmmorexa LIOK
PAMOYT L POMD, XBaApat), https://m.edso0.ru/8867209¢c
MPU3HAKU U CBOWCTBA
bubnunorexa [IOK
! Tpanewts . https://m.edso0.ru/88672358
8 PaBHOOOKas 1 IpsIMOYTOJIbHAS 1 bubmuorexa [LIOK
Tpanenun https://m.eds00.ru/8867252e
9 PaBHOOOKas 1 IpsIMOYTOJIbHAS 1 bubmuorexa [LIOK
Tpaneuuu https://m.edso0.ru/88672858
10 Merton yaBoeHus MEAHAHbI 1 bubnmoreka [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

https://m.edsoo.ru/88672b14

11 LleHTpanbpHasi CAMMETPUS bubmorexa HOK
https://m.edso0.ru/88672b14

12 KonTponbHas paboTa no reme bubnuorexa [IOK
"YeTbIpEXyronbHUKN" https://m.edso0.ru/88672c9a

13 Teopema Paneca u Teopema o bubnuoreka [JOK
MPONOPIIMOHAIBHBIX OTPE3KAX https://m.edso0.ru/8867337a

14 CpenHsis TMHUS TPeYroJabHUKA bubmorexa HOK
https://m.edso0.ru/88672e0c

15 CpenHsis TMHUS TPeYroabHUKA bubmmorexa [IOK
https://m.edso0.ru/88672f38

16 Tpanenus, e€ cpeaHss TUHUAS bubnnorexa [IOK
https://m.edso0.ru/88672358

17 Tpanenus, e€ cpeaHsst TMHUAS bubnmorexa [IOK
https://m.edso0.ru/88673064

18 [IponopunoHanbHbIE OTPE3KU brbsmorexa HOK
https://m.edso0.ru/88673794

19 [IponopunoHanbHbIE OTPE3KU brbsmorexa HOK
https://m.edso0.ru/88673794

20 LenTp Macc B TpEYroJbHHUKE brbsmorexa HOK
https://m.edso0.ru/886738fc

bu6mmoreka [IOK
21 Honobuste TpeyronbHHiH https://m.edsofru/88673a78

99 Tpu npusHaka nogoodus bu6mmoreka [IOK
TPEYTrOJIbHUKOB https://m.edso0.ru/88673bae

93 Tpu npusHaka nogoodus bu6mmoreka [IOK
TPEYTOJIBHUKOB https://m.edso0.ru/88673d52

24 Tpu npusHaka nogo0us bu6muoreka [IOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

TPEYroJbHUKOB

https://m.edso0.ru/8867400e

Tpu npusHaka nogoous

25
TPEYTOJbHUKOB
26 [Ipumenenne mogoous Mpu pereHun
IIPAKTUYECKUX 3a7a4
97 KonTponbHnas paboTa no reme bubnuorexa [IOK
"TlogoGHbBIE TPEYTOIbHUKA" https://m.edso0.ru/8867445a
28 CaoiicTBa 1uiomaaei bubnnoreka [IOK
TeOMETPHUUECKUX QUTYD https://m.edso0.ru/886745fe
29 DopMyIsl JUIs IUIOLIAAN bubnuoreka [LIOK
TPEyTroJbHUKA, TapaJlIeIorpaMmma https://m.edso0.ru/88674860
30 Dopmynbl ISl IIOLIAAN bubnuoreka LIOK
TPEYroJIbHUKA, ITapajieJorpamMmma https://m.edso0.ru/88674a22
31 DopMyIbl U1 0N bubnuoreka [LIOK
TPEYroJIbHUKA, ITapajuieIorpaMmma https://m.edso0.ru/88674a22
3 DopMmyIbl Ui 0N bubnuoreka [LIOK
TPEYroJIbHUKA, ITapajuieIorpaMmma https://m.edso0.ru/88675288
33 DopMyIbl I 0N bubnuoreka [LIOK
TPEYrOJIbHUKA, ITapajuieIorpaMmma https://m.edso0.ru/8867542c
34 Brruuciienue miomaae CioKHBIX bu6nmmoreka [IOK
buryp https://m.eds00.ru/88674e78
35 [Tnomanu puryp Ha KiIeTyaTon bubmuorexa [LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaan nogoGHBIX HUTYp
37 [Tnomaau mogoOHBIX GHUTYD
38 3amauu ¢ MpaKTHIECKUM bubnuoteka [IOK

cojiepIKaHHeM

https://m.edso0.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
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39 3ajauu ¢ MPaKTUYECKUM bubmuorexa [JOK
COJIepKaHUEM https://m.edso0.ru/88675684
40 Pemienue 3aa4 ¢ moMOIIIbIO METO/1A bubnuoreka [JOK
BCIIOMOTaTEJIbHOM TUIOIIAIN https://m.edso0.ru/88674f90
41 KonTponbHnas pabota no reme bubnuorexa [IOK
"Tnomans" https://m.edso0.ru/8867579¢c
42 Teopema [Tudaropa u eé bubnuorexa [IOK
MIPUMEHEHHE https://m.edso0.ru/88675918
43 Teopema [Tudaropa u eé bubnuorexa LIOK
MIPUMEHEHHE https://m.edso0.ru/88675918
44 Teopema [Tudaropa u eé bubnuoreka [LIOK
IIPUMEHCHHE https://m.edso0.ru/88675abc
45 Teopema [Tudaropa u e€
NPUMEHEHNE
46 Teopema [1udaropa u e€
MIpUMEHEHHE
Omnpenenenre TPUTOHOMETPHUECKUX
KU OCTPOTO yrIJia
47 2 ySII{M2 OJ'II)HIZ)FO TYI; OJIbHUKA bubmmorexa [IOK
PAMOYT peyr ’ https://m.eds00.ru/88675d32
TPUTOHOMETPHUECKHUE COOTHOIIICHUS
B IIPSIMOYT'OJIBHOM TPEYT'OJIBHUKE
48 OCHOBHOE TPUTOHOMETPHIECKOE bubnmnoreka [IOK
TOKJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPHUECKOE
TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKECTBO
51 KoHnTtponbHas paboTta mmo teme bubmuotexa [IOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema [Iudaropa u Hayana
TpUronoMeTpun"

https://m.edsoo.ru/8a1407e8

BrnucanHble ¥ LIEHTPAJIbHBIE YIIBI,

bub6mmoteka [IOK

52
YTOJI MEXy KacaTeIbHOU U XOPAOM https://m.edsoo.ru/8a1415pb2
53 BrnucanHble ¥ LIEHTPAJIbHBIE YIIBI, bubnuorexa [IOK
YTOJI MEXy KacaTeIbHOU U XOPAOU https://m.edso0.ru/8a141940
54 BrnucanHble ¥ LIEHTpaJIbHBIE YIIBI, bubanoreka [IOK
YTOJI MEXy KacaTeIbHOU U XOPAOUN https://m.edsoo.ru/8a141b34
55 Vsl MeXIy XOpAamMu U CEKYILUMHU
56 Vsl MeXy XOpAamMu U CEKYILIUMHU
Brucannsie 1 onucaHHbIe
57 4eTBIPEX YT OJILHUKH, UX IPU3HAKHA 1 Bubmorexa ITOK
. pexyT ’ p https://m.edso0.ru/8a140f86
CBOIiCcTBa
BrucanHbie U OITHCAaHHBIE
58 4eTBIPEX YT OJILHUKN, UX IPU3HAKA 1 Bubmorexa IIOK
- pexyT ’ p https://m.edsoo.ru/8a1416d4
CBOWCTBa
BrucanHble U OITMCAaHHBIE
59 4eTBIPEX YT OJILHUKN, UX IPU3HAKA U Bubmorexa IIOK
- pexyr ’ P https://m.edsoo.ru/8a1416d4
CBOWCTBa
[IprMeHeHne CBOMCTB BIMCAHHBIX U
60 OTHMCAHHBIX YETHIPEXYTOJILHUKOB TPH
pEIIeHNN TeOMETPUIECKUX 3a/1a4
[IpumeHeHre CBOMCTB BIIMCAHHBIX U
61 OTNMCAHHBIX YETHIPEXYTOJILHUKOB MPU
pEIIeHNN TEOMETPUUYECKUX 3a/1a4
62 B3anmMHoe pacmnonokeHue 1Byx bubnunoreka [IOK
OKPYKHOCTEH, O0IIIHe KacaTelbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocreit bubmmoreka [IOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

https://m.edsoo.ru/8a1410a8

Kontponbnas pabora o teme "Yriibl

64 B OKPY)KHOCTHU. Bricanubie u 1 bubnmorexa [IOK
by ! . https://m.eds00.ru/8a141c88
OTIMCAHHBIC YETHIPEXyTrOJIbHUKH
[ToBTOpEHKE OCHOBHBIX MOHATHI U
65 METOJIOB KypcoB 7 U 8 Ki1accoB 1 bubmorexa HOK
A yp N ’ https://m.edsoo.ru/8al41ddc
000011IeHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX TOHATUH U
66 METOJIOB KypCcoOB 7 U 8 K1accoB 1 bubnnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/8al41efe
000011IeHrE 3HAHUI
bubnuoreka [JOK
67 J5¢ 0 1
TOTOBAA KOHTpOIIbHAA pabota https://m.edsoo.ru/8a142368
[ToBTOpPEHNE OCHOBHBIX ITOHATHI U
68 METO (I:B KypcoB 7 U 8 Kj1accoB 1 Bubmmoreia [JOK
A yp . ’ https://m.edsoo.ru/8al1420ac
000011IeHrEe 3HAHUI
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpouabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 Onpenenenne TPUrOHOMETPUUECKUX 1 bubnuoreka LIOK
¢dbynkuii yrnos ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 DopMyJIbl IPUBEICHUS 1
bubmuorexa [JOK
3 T 1
COPEME KOCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6mmoreka [IOK
5 T 1
COpEMa KOCHHYCOB https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 T 1
eOpeMa CHHyCOB https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB
8 Teopema cuHyCOB
9 Haxoxxnenue JyinH CTOPOH U BETUYHH 1 Bbu6nmuoreka [JOK
YIJIOB TPEYrOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [IOK
10 P 1
CILCHHE TPEYTOARHHIKOR https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
11 P 1
CHEHHE TPCYTOTLHHKOB https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
12 P 1
CHICHHE TPCYTOTLHHKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroiabHIUKOB 1 bubnmuoreka [IOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
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https://m.edsoo.ru/8al42ac0

[IpakTuueckoe NpuMEHEHHUE TEOPEM

bu6mmoreka [IOK

14 CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c

15 [TpakTyeckoe npuMEHEHHE TEOPEM
CHHYCOB U KOCUHYCOB

16 KonTponbHnas paboTa no reme bubnmoreka LIOK
"Pewienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a

bubmuorexa [JOK

17 [TonsiTe 0 Mpeodpa3oBaHUM MOIO0MS httos://m.edsoo.ru/8a143ab0

18 COOTBETCTBEHHBIC AJICMEHTHI bubmuorexa [JOK
noJ00HBIX (pUTyp https://m.edsoo.ru/8al43de4

19 COOTBETCTBEHHBIE AJIEMEHTHI
noJ00HBIX (uryp
Teopema o mpou3BeIEHUN OTPE3KOB

20 X0p7, TeopeMa O IPOU3BEIEHUN bubnuoreka LIOK
OTPE3KOB CEKYILIUX, TEOpeEMa O https://m.edsoo.ru/8a14406e
KBaJ[paTe KacaTeabHOU
Teopema o mpou3BeIEHUN OTPE3KOB

21 XOpI, TEOpEMa O MPOU3BEACHUN bubnnorexa [IOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJ[paTe KacaTelbHOU
Teopema o Mpou3BeIEHUHN OTPE3KOB

99 X0p7, TeopeMa O MIPOU3BeICHUN bu6numoreka LIOK
OTPE3KOB CEKYILHX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTelbHOU

23 [IpumeHeHne TeopeM B pelIeHUN bubnmoreka [LIOK

TCOMETPHUICCKUX 3aaayd

https://m.edso0.ru/8a143f06



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
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24 [IpumeHeHne TeopeM B pelieHun bubnmoreka [JOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8al443fc
[IpumeHeHne TeopeM B pelieHun bubnmoreka [JOK

25
reOMETPUUYECKUX 3a]1a4 https://m.edsoo0.ru/8a144578
KonTponbhas pabota no teme

26 "IIpeobpa3oBanue mo100us. bubnmoreka LIOK
MeTtpudeckre COOTHOLLIEHUS B https://m.edsoo.ru/8a1447a8
OKpYyxHOCTH"

97 Ornpenenenne BeKTOpoB. PU3NUECKUN U bu6nunoreka [IOK
T€OMETPUYECKHI CMBICI BEKTOPOB https://m.edso0.ru/8a144960

28 CroxeHue 1 BBIYUTaHHUE BEKTOPOB, bubnunoreka [IOK
YMHO>KEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c

29 CroxeHue 1 BBIYUTaHHUE BEKTOPOB, bubnunoreka [IOK
YMHO>KEHHME BEKTOPA HA YNCIIO https://m.edsoo.ru/8a144d52

30 CrnosxeHue U BBIYUTaHUE BEKTOPOB,

YMHOXEHHE BEKTOpa Ha YUCIIO
31 Pa3znosxenne BekTopa o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunate! BekTopa
PA P https://m.edsoo.ru/8al44fbe
CkansspHO€ IPOU3BE/IEHUE BEKTOPOB,
33 €ro MpuMeHEHHE I HaXOKICHUS JITMH bubmmorexa LOK
P https://m.edsoo.ru/8a14539c
U YIJIOB
CkansspHO€ POU3BE/IEHUE BEKTOPOB,
34 €ro MpuMeHEeHHE I HaXOKCHUS JITMH bubmmorexa [OK
P https://m.edsoo.ru/8a14550e
U YIJIOB
35 Pemenue 3a1a4u ¢ moMOIIBI0 BEKTOPOB bu6mmoreka [IOK



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
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https://m.edsoo.ru/8al44c3a

bu6mmoreka [IOK

36 Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB htts://m.edsoo.ru/8al458¢c4
37 [IpumMeHeHre BEKTOPOB IS peIIeHUs
3a1a4 GU3UKU
38 KonTponbHas paboTa no reme bubnuoreka LIOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlekapTOBbI KOOPAUHATHI TOYEK Ha
TUIOCKOCTH
. bubnunoreka [IOK
40 ¥ PABHEHHE MM https://m.edso;_.[ru/8a145c48
41 VYpaBHeHue npsamoit
bubnuoreka LIOK
42 ¥PABHEHNHE OKPYKHOCTH https://m.edso;_.[ru/8a14635a
43 KoopaunaTsl Touek nepecevyeHus bubnuoreka LIOK
OKPY>KHOCTH U IIPSAMOI https://m.edso0.ru/8a146620
Meron KOOpAMHAT MPH PELLICHUN
44 reOMEeTPUUECKUX 3a/1a4, TPAKTUYECKHX
3a1a4
Meron KOOpAMHAT NPH PELLICHUN
45 reOMEeTPUUECKUX 3a/1a4, TPAKTUYECKUX
3ajau
Meroza KoOOpAUHAT NPH PELICHUN
46 reOMEeTPUUECKUX 3a/1a4, TPAKTHYECKHX
3a7a4
47 KonTtponbHast paboTa o teme bubnnorexa [HOK

" JlekapTOBBI KOOPAMHATHI Ha

https://m.edso0.ru/8a146e0e



https://m.edsoo.ru/8a144c3a
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mwIockoctu"

48 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, bub6nuoreka LIOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda

bubnnoreka [HOK

49 Hueo m. Jlamia OkpyxHOCTH https://m.edsoou.ru/8a1472c8
bubnunoreka [IOK

S0 Hueo m. Jlamiia okpykiocTH https://m.edsog_.[ru/8a14714c

ol JlnvHa 1yru oKpy»KHOCTU
bubnunoreka [IOK

52 Pamaiias Mepa yria https://m.edso;_.[ru/8a14714c

53 [Tnomane kpyra, ceKTopa, CerMeHTa bubmorexa [IOK
https://m.edso0.ru/8al47426

54 [Tnomane xpyra, ceKTOpa, CErMeHTa bubmmorexa [IOK
https://m.edsoo.ru/8a147750

55 [Tnomane kpyra, ceKTOpa, CErMeHTa Bromorexa LIOK
https://m.edsoo.ru/8a147750

56 [ToHsiTHE O IBUKEHUHU MJIOCKOCTH bubmmorexa [IOK
https://m.edsoo.ru/8al47c82

57 [TapannenbHbli IepeHOC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8a147f16

58 [TapannenbHbli IepeHoC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8a147f16

59 [TapannenbHbIN IEPEHOC, TOBOPOT

60 [TapamiensHBII IEPEHOC, TOBOPOT

61 [IpuMeHeHne ABUKEHUN IIPU PELLICHUT bubnnorexa [HOK

3a7a4 https://m.edso0.ru/8a1480e2
62 KoHnTtponbHas paborta mmo remMam
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"[IpaBuIbHBIC MHOTOYTOJILHUKH.
OKpyXHOCTb. JIBHKEHUS IIIOCKOCTH"

63

[ToBTOpenue, 06001ICHNE,
cucrtemaTtusanus 3HaHui. smMepenue
F€OMETPUYECKHUX BEJIMYHH.
TpeyrosbHUKH

bu6mmoreka [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, 06001ICHNE,
cUCTEMAaTU3aIUs 3HAHWMN.
[MapasutenbHbIC U TIEPIICHANKYISPHBIC
psIMbIE

bubmnoreka LIOK
https://m.edso0.ru/8a148650

65

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHui. OKpy’HOCTb
u kpyr. ['eoMeTprueckne mocTpoeHus.
Vrisl B OKPYXHOCTH

66

[ToBTOpenue, o6odIIEHNE,
cucTeMaTu3anys 3HaHuil. Brimcanabie n
ONHUCaHHBIE OKPY>KHOCTH
MHOT'OYT'OJIbHUKOB

67

Wrorosas koHTposbHas paboTa

bu6mmorexa [IOK
https://m.edso0.ru/8a148920

68

[ToBTOpeHue, 06001IeHNE,
cUCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB 10
[TPOI'PAMME

68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

IMPOBEPSIEMBIE TPEFOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON
NPOI'PAMMBbI

7 KIIACC

Kon
IIpoBepsiemble npeMeTHBIE Pe3YIbTATHI 0CBOEHUSI 0CHOBHOI 00pa3oBaTe/ibHOI NPOrpaMMbl 0CHOBHOT'O
NpoBepPsIEMOro
pPoBep 00111ero0 00pa3oBaHuA
pe3yJabTara

6 I'eomerpust

Pacno3HaBars HU3YUCHHBIC T'COMCTPUUCCKHUC (bI/IprBI, ONpeaACiIsITb UX B3aUMHOC PACIIOJIOKCHHC, I/I306pa)KaTB
6.1 reoOMCTPHUICCKUC (I)I/Il"ypbl, BBIITOJIHATD YEPTCIKU 110 YCIIOBUIO 3aJIa4YH. I/I3Mep5{TB JIMHENHbBIE U YIJIOBBIC BCJIMYHHBI.

Pemrats 3aaa4i Ha BBIYHUCICHUEC JJIMH OTPE3KOB U BEJIMYHH YIJIOB

Z[e.]'[aTL FpY6y1-0 OLICHKY JIMHENHBIX U YIJIOBBIX BCJIIMYWH IIPEAMCTOB B peaanofI JKU3HU, pa3MCPOB IMPUPOAHBIX

o2 00beKTOB. Paznnyath pazmepsl 3TUX 0OBEKTOB MO MOPSAKY BETUYUHBI

6.3 CTpOoHUTh 4epTEKN K TEOMETPUUECKUM 3a7a4am

6.4 [Tonp30BaTbes MPU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, MCIIOJIB30BaTh MPU3HAKU U CBOWCTBA PaBHOOEIPEHHBIX
' TPEYTOJIbHUKOB MPU PELIEHUH 3aa4

6.5 IIpoBOAUTH JTOrMUECKHUE PACCYKIEHUS C UCIIOJIBb30BAHUEM I€OMETPUUECKUX TEOPEM

6.6 ITonb30BaTbes NMpU3HAKAMU PaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEAMAHBI, IPOBEAEHHON K

THIIOTCHY3C IMPAMOYTOJIBHOI'O TPEYTrOJIbHUKA, B pCIICHUNU T'COMETPUICCKUX 3aJiad

6.7 OmnpenensaTs mapaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOphIe 00pa3zyeT ¢ HUMH cekymas. OnpeaemnsTs




[1apaJUIEIbHOCTD NPAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM IIPSMOM 0 TOYEK APYTOM MPsSMOU

6.8 Pemate 3amaun Ha kiaeT4aroi Oymare
[IpoBOANTH BBIYHMCICHUS W HAaXOAWTh YHCIOBBIC M OyKBECHHBIC 3HAYCHHS YIJIOB B T€OMETPHYCCKUX 3ajJadax C
6.9 WCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX TPH
MEPECCUCHUH BYX MapajlIeIbHBIX MPSMbBIX CEKyIIel. PemaTh npakTHueckue 3a1aun Ha HaX0KJICHUE YTIIOB
- Bnagers moHsATHEM TEOMETPUUYECKOTO MeCTa TOYeK. YMETh ONpeNeNsaTh OUCCEKTPUCY yIia U CepeIHHHBIHN
' MEPICHIUKYIISP K OTPE3KY KaK TEOMETPUICCKUE MECTA TOUCK
6.11 dopmynupoBaTh OINPENEICHUsT OKPY)KHOCTH M Kpyra, XOpIbl ¥ JUaMeTpa OKPYKHOCTH, MOJb30BaThCS HUX
' CBOMCTBaMH. YMETh PUMEHSTh 3TH CBOWCTBA IPU PEIICHUH 33/1a4
BrnaneTh MOHATHEM ONMHCAHHOW OKOJIO TPEYrojbHHKA OKPYKHOCTH, YMETh HaxomuTh €€ neHTp. [lonb3oBaThes
6.12 (dhakTaMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MTEPECEKAIOTCS B OJJHOW TOYKE, M O TOM, YTO CePEIUHHBIC
MEePIICHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHOM TOUKE
6.13 Brnanets moHsiTUeM KacaTeNbHON K OKPY>KHOCTH, MOJIH30BATHCSI TEOPEMOI O MEPIEHANKYIIPHOCTH KacaTelbHOM
' U paguyca, MpOoBEAEHHOTO K TOYKE KaCaHUs
6.14 [Tostb30BaThCS MPOCTSHITUMU T€OMETPUICSCKIMH HEPABEHCTBAMH, TIOHUMATh WX MPAKTUICCKUN CMBICIT
6.15 [TpoBOANTH OCHOBHBIE TEOMETPUUYECKUE TIOCTPOSHUS C MTOMOIIBIO ITUPKYIISI U THHEUKH
8 KJIACC
Kopn . .
HpOBEpsEMOro IIpoBepsiemble npeMeTHBIE Pe3YIbTATHI 0CBOEHUSI 0CHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'O

pe3yJbTara

0011ero 00pa3oBaHus




6 I'eomeTpust
6.1 Pacrio3HaBaTh OCHOBHBIC BHUJIBI YETHIPEXYTOJIBHUKOB, X JJIEMEHTHI, OJIb30BAThCA UX CBOWCTBAMHU IIPH PEIICHUH
' reOMETPUYECKUX 3a1ad
6.2 [IpuMeHsTh CBOMCTBA TOUKH IIEPECEUEHUS MEIMAH TPEYroJibHUKA (LIEHTpa Macc) B pELICHUH 3a1a4
Brnaners moHsATHEM cpenHel JHMHUM TPEYrojdbHWKAa W TpalelyH, NPHUMEHSATh WX CBOWCTBA NPU pEIICHUU
6.3 reoMeTpuueckux 3aaad. [lonp3oBatecs Teopemoit daneca u TeopeMoii 0 MPONOPIHOHATBHBIX OTPE3KaX, IPUMEHSTh
WX JUIS PEUICHUS IPAKTUIECKUX 3a/1a4
6.4 [TpuMeHsATh NpU3HAKK 000U TPEYTOJIBHUKOB B PEILICHUU I€OMETPUYECKUX 3a/1a4
[Tone3zoBatbest  Teopemoit Iludaropa s  pemieHUss TeOMETPUYECKMX M MpakTHYeckuX 3amgad.  CTpouTsb
6.5 MaTeMaTU4ecKyl0 MOJAETh B TPAKTHYECKUX  3a/1a4yaX, CaMOCTOATENIFHO JIeNaTh YepTéX W HAXOIUTh
COOTBETCTBYIOIIHE JJIMHBI
66 Brnanets MOHATHAMM CHHYCa, KOCHHYCA M TaHI'€HCA OCTPOro yriia MpSMOYTOJIBHOTO TpeyroybHuka. [lonp3oBarhes
' STUMHU MOHATHSAMH JJIs1 pELICHUsI IPAaKTUYECKUX 3a71a4
67 Bbruucnsate (pa3nuyHbIME CIIOCOOaMU) IUIOIIA/b TPEYTOJIBHUKA U MJIOIIA 11 MHOTOYTOJIBHBIX (UTYp (ITOJIB3YSICh, Te
' HE00X0AUMO, KaJIbKYJIATOpOM). [IpMEHATh MoJTydyeHHbIE YMEHUS B IPAKTUYECKHX 3a/1auax
6.8 BrnaneTs NOHATHSAMM BIMCAHHOTO M LIEHTPAIBHOTO YTila, UCIIOJIB30BaTh TEOPEMBI O BIMCAHHBIX YIiaX, YIriax MeX1y
' XOpJamH (CeKyIIMMHU) U yTJie MeKAY KacaTelIbHOW M XOPA0i MPpU pelIeHnd FreOMETPUIECKUX 3a1a4
6.9 Brnaners moHsATHEM ONMCAHHOTO YETHIPEXYTOJIbHHMKA, NMPUMEHSATh CBOWCTBA OMMCAHHOTO YETHIPEXYTOJbHHUKA MPH
' pelLIeHnH 33134
[TpuMeHATH MoJyueHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYeCKHe MOJIENN Ul 3aiad PealbHOM KU3HU U
6.10 MPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHHUS C TPUMEHEHUEM I000Us U TPUTOHOMETpHH (TOJb3YACh, T

HE00XO0IUMO, KaIbKYJISITOPOM)




9 KUIIACC

Kon IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
gs;;ff::xlom 0011ero 00pa3oBaHus
6 I'eomerpust
3HaTh TPUTOHOMETpHUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C HUX TIOMOIIBI0 Pa3JINYHBIE 3IEMEHTHI
6.1 MPSIMOYTOJIBHOTO  TPEYrOJbHUKA («pEIIeHHEe MPSMOYTOJIBHBIX TPEYroJbHUKOBY). Haxomautes (¢ moOMOIIbIO
KaJbKYJSATOPA) AJTUHBI U YTIIbI 7151 HETAOJIWYHBIX 3HAYCHUN
6.2 [Tonb3oBaTbest (OpMyJiaMH TIPUBEJCHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXKISCTBOM IS HAXOXKICHUS
' COOTHOIIEHUI MEX]ly TPUTOHOMETPUUECKUMHU BETMYUHAMU
63 Hcnonb30BaTh TeOpeMbl CHHYCOB U KOCHHYCOB TSI HAXOXKICHUS PA3IMUHBIX JIEMEHTOB TPEYToJbHUKA («pEIIeHue
' TPEYTrOJIbHUKOBY), TPUMEHATH UX MPHU PEIICHUHA TEOMETPUUECKUX 3a1a4
Brnanets monsTHsMH mpeoOpa3oBaHUs MOJAO00HUS, COOTBETCTBEHHBIX JJIEMEHTOB MOA00HBIX (uryp. [lombp3zoBaThes
6.4 CBOMCTBaMH MOAOOUS MPOU3BOIBHBIX (UTYpP, YMETh BBIUMCISATH ATUHBI U HAXOJUTHh YIIIbI y MOAOOHBIX (GUTYD.
' [IpuMmeHsITh CBOICTBa MOAOOMSI B MPAKTHMUYECKUX 3aJavyax. YMETh MPUBOAUTH MPUMEpPHI MOAOOHBIX (Uryp B
OKpY’KaloIlleM MUpe
65 [Tonp30BaTbCsl TEOpEeMaMH O MPOU3BEACHHH OTPE3KOB XOpH, O MPOM3BEICHUHM OTPE3KOB CEKYIIUX, O KBaapare
' KacaTelbHOM
[Tonb30BaThbcs BEKTOpaMH, MOHUMATh WX TEOMETPHUUECKU W (DU3MUECKUU CMBICT, MPUMEHSTh UX B PEIICHUU
6.6 T€OMETPUUYECKHUX U (PU3NIECKUX 3a7a4. [[pUMEHSITh CKaIIpHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXOXKIACHUS JUTHH U

yIJI0B




Ilons30BaThCA MCTOAOM KOOpJAMWHAT Ha IJIOCKOCTU, MPHUMCHATH €ro B PCIICHHUU I'COMCTPHUYCCKUX H INPAKTUYCCKHUX

6.7
3a1a4
Bnagets NOHATUSAMU NIPaBUIIBHOIO MHOTOYTOJIBHUKA, JUTMHBI OKPYKHOCTH, JJIMHBI 1YTH OKPY’KHOCTHU U paMaHHON
6.8 MEpbl yIia, YMETh BBIYUCISATH IUIOMIAAL Kpyra u ero dacteil. IIpuMeHATh 1Mony4yeHHblE YMEHUS B NPAKTHUYECKHUX
3a1a4gax
6.9 HaxoauTh ocu Uiy LEeHTPbl CUMMETPHUH (PUTYp, IPUMEHSATh ABMKEHHUS IUIOCKOCTH B IPOCTEHUIIINX CITydasx
[IpuMeHATH MOTyYEHHbIE 3HaHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIIH [ 3a]1a4 peaibHOM KU3HU U
6.10 MPOBOANTh COOTBETCTBYIOIIME BBIYUCICHHUS C TMPUMEHEHHEM TOJO0MS U TPUTOHOMETPUYECKUX (DYHKIIHIA
(TTOB3YSICh, T/Ie HEOOXOAMMO, KATBKYIISITOPOM)
IPOBEPAEMBIE JIEMEHTBI COOEP/ KAHUSA
7 KJIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHUS
6 ['eomeTpust
6.1 Havanbnable noHsTus reomerpun. Touka, npsmasi, OTpe30K, Jdyd. Yrou. Buasl yrinos. BepTukanbHble H CMEKHBIE YIJIBL.
' buccekrpuca yria. Jlomanas, MHOroyronbHUK. [lapanienbHOCTb M IEPIEHANKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunsble Gpurypsl. OCHOBHbBIE CBOMCTBA OCEBOM cUMMeETpHUU. [IpuMepsl CUMMETpUH B OKPYXKAIOLIEM MUPE
6.3 OCHOBHBIE ITOCTPOCHHSI C TTOMOIIBIO MUPKYJIS U THHEWKU. TpeyronsHuk. BricoTa, Menana, OMccekTprca, uX CBOMCTBA




6.4

PaBHOOeapEeHHBII U paBHOCTOPOHHUM TPEyroabHUKH. HepaBeHCTBO TpeyroibHIKa

6.5 CBoiicTBa M IpU3HAKKU PaBHOOEAPEHHOIO TpeyroyibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB

6.6 CBolicTBa ¥ IPU3HAKYU NapajUIebHBIX MPsAMbIX. CyMMa yIJIOB TPEYroJbHUKA. BHENIHNE yIiIbl TpEeyrojJbHUKa

67 [TpsimoyronbHbIl TpeyronbHUK. CBOWCTBO MEIMAHBI IPSIMOYTOJIBHOTO TPEYrOJbHUKA, NPOBEIEHHOM K THIIOTCHY3E.
' ITpu3Haky paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsAMOYronbHbIi TPEYroJabHUK ¢ yrioM B 30°

6.8 HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopeMa O OOJbLIeM yrie U
' OoJbIIel CTOpOHE TpeyrojabHuKa. [leprnenuKkynsp u HaKIoHHas

- I'eomeTprueckoe MecTo TO4YEK. buccekTpuca yria u CepeMHHbIN NEPIEHINKYIAP K OTPE3KY KaK F€OMETPUYECKHE MECTa
' TOYEK

6.10 OKpy’KHOCTb M KpYT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMHoOe pacnosioskeHne OKpy:KHOCTH U npssMoil. KacarenpHas u
' CEeKyIlasl K OKPY>KHOCTH

6.11 OKpy’KHOCTb, BIMCaHHasl B yroJl. BrincanHas 1 onyvcaHHas OKPY>KHOCTH TPEYTOJIbHUKA

8 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

6 I'eomerpus

6.1 YersipéxyronbHuku. [TapamienorpamM, ero npu3Haku U CBOMCTBA

6.2 [TpstmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpamnenusi, paBHOOOKas Tparnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpanenus

6.4 Meron ynBoenusi Meauansl. LlentpanbHas cummeTpusi. Teopema daneca u Teopema 0 MpONOPIUOHATBHBIX OTpe3Kax




6.5

Cpennue TMHUY TPEYroJibHUKA U Tpanenuu. LIeHTp macc TpeyrojabHuKa

[TogoGue TpeyroabHHKOB, K03 duimeHT moaodus. Ilpu3Haku momoOust TpeyrodbHUKOB. IIpumeHeHue mogoOus mpu

o0 peIIeHNH MPAKTUYECKUX 3a7a4
6.7 DopMymbl IS TIOMIANA TPEYTONBHIKA, TapajljiesiorpaMma, poMOa 1 Tpaneum
6.8 CaoiicTBa miomajeit reomerpuueckux ¢uryp. OTHoieHue miomiaaei nogo0HbIX GUryp
6.9 Brruncnenue mioniaiei TpeyroibHUKOB U MHOTOYTOJIbHIUKOB Ha KJIETYaTON Oymare
6.10 Teopema ITudaropa. [Ipumenenue Teopemsl Iludaropa nmpu pereHny NPaKTHYSCKUX 3a71a4
- CuHyc, KOCHHYC, TAHT€HC OCTPOTO YIJla MPSIMOYTOJIBHOTO TpeyroyibHuka. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
' Tpuronomerpuueckue ¢pyHkiuu yrioB B 30°, 45° u 60°
6.12 Brircannbie v LIECHTpaJIbHBIE YIJIbI, YTOJI MEKY KACATEIIbHOM U XOPAOW. YTJIbl MEXAY XOPJIaMHU U CEKYLIUMU
6.13 Brnucannble 1 onrcaHHbIE YETHIPEXYTOJILHUKN
6.14 B3aumnoe pacrnionoxenue AByx okpyxkHocteld. Kacanue okpyxHocteit. OOuiye kacaTtenbHble K ABYM OKPYKHOCTSM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocuHyc, TanreHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. DOPMYITBI IPUBEICHUS
62 Pemenue TpeyroiapHuUKOB. TeopeMa KOCHHYCOB W TeopeMa CHHYCOB. PelleHHe MpakTUYEeCKHX 3aa4 C HCIOJIh30BAHUEM
' TEOpEMbI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanne mogoous. [lomodme COOTBETCTBEHHBIX AIIEMEHTOB




6.4

TeopeMa O IPOU3BCACHNU OTPC3KOB XOPd, TCOPEMbI O TPOU3BCACHUHU OTPC3KOB CCKYIIUX, TCOPEMA O KBAApPaATC KacaTeIbHOM

BeKTop, JJINHa (MO,I[y.]'IB) BCKTOpaA, COHAIIPABJIICHHBIC BCKTOPHLI, IIPOTHUBOIIOJIOKHO HAITPABJICHHBIC BEKTOPHI, KOJUIMHCAPHOCTD

0> BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIIK HAJl BEKTOpaMHu. Pa3iiokeHne BEeKTopa 1o JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.6 Koopaunatsl Bektopa. CkanspHOe Mpou3BeIeHHe BEKTOPOB, IPUMEHEHUE [T HAXOXKJICHHUS JAJTUH U YTIIOB

67 JlexkapToBbl KOOPAMHATHI HAa TJIOCKOCTH. YPaBHEHHUS MPSMOM M OKPY)KHOCTH B KOOpJAMHATAaX, MEepeceueHrue OKPYXKHOCTEH U
' psIMBIX. METOI KOOPIMHAT U €ro MPUMEHEHNE

6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH

6.9 JlnmuHa oKpy»KHOCTH. ['pajlycHast 1 pauaHHas Mepa yriia, BBIUMCIICHUE JUIUH JIyT OKPY)KHOCTEH

6.10 [Tnomanp kpyra, ceKTopa, CerMeHTa

6.11 JIBM>KEHMSI TUIOCKOCTH U BHYTPEHHHE CUMMETpUHU puryp (3nemMeHTapHble npezcrasienus). [lapamiensusiit nepenoc. [ToBopot

MHNPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOU OBPA30OBATEJBHON ITPOT'PAMMBI OCHOBHOT'O OBIIET'O OFPA3OBAHUSA

Kon N .
IIpoBepsiemble TPeGOBaHUS K MPEAMETHBIM Pe3yJibTATaM 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOI
MPOBEPSIEMOT0
POBEp NMPOrpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocaHose ®I'OC
TpeOOBaHUsA

VMmenune ONCprupoOBaTh MOHATHUAMH. MHOXKCCTBO, IIOAMHOXECTBO, OII€pallMd Had MHOXCECTBaAMHU, YMCHUC
OIICpHUPOBATh NOHATUAMMU: rpa(b, CBSI3HBII rpa(b, ACPCBO, HHUKJII, MPUMCHATH HUX IIPpU PCUHICHUU 3alaa4d, YMCHUC
HCIIOJIB30BaTh l"paCbI/I‘IeCKOG OpeACTAaBICHUE MHOXCCTB JId OIHMCAaHHA PCAJIbHBIX ITPOHECCOB U HBJ’IGHI/If/'I, npu

peUICHUHU 3a/iaq U3 JPpYyrux y‘{e6HBIX npeaIMETOB

YMeHHe OonepupoBaTh IMOHATHUSMH: OIPEIEIICHHE, aKCHOMa, TeopeMa, JI0Ka3aTelbCTBO; YMEHHE paclio3HaBaTh




HUCTUHHBIC MW JIOKHBIC BBICKA3bIBAHWA, IPHUBOJAUTL IIPHUMEPBI W KOHTPIIPUMCPLI, CTPOUTL BBICKA3bIBAHUA U

OTPHULIAHUA BBICKQ3bIBaHHUI

YMeHue onepupoBaTh MOHATUSAMU: HAaTYpaJlbHOE YHUCIO, MPOCTOE M COCTaBHOE YHCIIO, NEIMMOCTh HATYPaJbHBIX
qucell, TMPU3HAKU JEIMMOCTH, IIeJI0€ YHUCIIO, MOAYJIh YHWCIa, OOBIKHOBEHHas JApoOb W JecCSATHYHAs ApOOb,
CTaHJIAPTHBIN BUJ YHCIIA, PAllMOHAILHOE YMCIIO, UPPALMOHATFHOE YUCIIO, apu(pMeTHYecKuil KBaJpaTHbI KOPEHbD;
yYMEHHUE BBHINIOJHATH JIEUCTBUS C YHCJIAMH, CpPaBHMBATh M YIOPSAIOYMBATH YUCIA, TMPEJACTABIATH YHUCIA Ha

KOOPJAMHATHOW IIPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE JIE€JIaTh IPUKUJIKY M OLIEHKY Pe3yJIbTaTa BEIYMCICHUN

YMeHue OonepupoBaTh MOHATHSAMH: CTEICHb C IICNIBIM TIOKa3aTelieM, apu(METHUSCKUN KBAJApPAaTHBIA KOPEHb,
MHOTO4JIEH, ajnredpanyeckas Jpodb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU OOJbIlE €AUHMIIbI;
YMEHHE BBIMOJHATH pacu€rbl 1Mo Qopmyiaam, NpeoOpa3oBaHMs LEbIX, APOOHO-PAIIMOHANBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOpHSAMH, pa3joKE€HHE MHOIOWIEHAa Ha MHOXHUTEIH, B TOM YHCJIE C HUCIOJb30BaHUEM (GOpMYyIl

Pa3HOCTHU KBAAPATOB U KBaJipaTa CYMMBI U pa3HOCTU

YMeHHe onepupoBaTh NOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHHUE C OJHOW IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO,
HEpaBEHCTBO C IEPEMEHHOM; yMEHHEe pellaTh JMHEHHbIE M KBaJpaTHble YpaBHEHMs, IPOOHO-pallMOHalIbHbIE
YPAaBHEHUs C OJHOW MEPEMEHHOM, CHCTEMBI JIBYX JMHEHHBIX YPaBHEHUMW, JIMHEWHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE U JIPOOHO-pAIlOHAIbHBIE HEPABEHCTBA C OJHOM NEpEMEHHOM, B TOM YHUCIIe MPH PEHICHUH 3ajay U3
JOPYrUuX MPEIMETOB M MPAKTHYECKUX 337a4; YMEHHE HCIIOJIb30BaTh KOOPJIWHATHYIO MPSMYI0 M KOOPAMHATHYIO

IJIOCKOCTh JIJISl U300payKeHUs! pellIeHn ypaBHEHU, HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATUAMU: QYHKIMS, TpaduK QyHKIUU, HYIH (PYHKIHNU, TPOMEXYTKHA 3HAKOMOCTOSHCTBA,
MIPOMEXYTKH BO3pAcTaHus, yObIBaHWs, HAaUOOJIbllee M HAaWMEHbIEE 3HAYCHUs (PYHKUUHU; YMEHHUE OIEepHpOBAThH
MOHATUSIMHM:  TpsMasi  MPOIMOPLUOHANBHOCTh, JIMHEWHass (QyHKuMsA, KBajapaTuuHas (GyHKOus, oOpaTHas
MPONOPIMOHATIBHOCTH, Napabosia, runepoosa; yMeHue CTpouTh rpaduku (QyHKIHMHA, MCHONB30BaTh IpaduKu s

OTpesieNIeHUs] CBOMCTB NPOLECCOB M 3aBHUCHUMOCTEH, g pElIeHHs 3aJady U3 JPYruX Yy4eOHbIX IpPEIMETOB U




peanbHOH JKU3HU; YMEHHE BhIpaXkaTh (POpPMyJIaMu 3aBUCHMOCTH MEXy BETHUUHAMHU

Vmenue OIICpHUPOBATH IIOHATUAMMU: I10CJIICAOBATCIBHOCTD, apI/I(bMeTI/ILIeCKaSI U ICOMCTPHYCCKas IIPOrpeCCUu;
YMCHHC UCII0JIBb30BATH CBOMCTBaA HOCHCHOB&TCHBHOCTeﬁ, (l)OpMy.]'IBI CYMMBbI U 0611[61"0 YICHA IIpU pCHICHUHN 3a1a4, B

TOM YHUCJIC 3aaa4 U3 OPYIux y‘Ie6HBIX IpeaIMETOB U peaﬂbHOﬁ KHN3HHU

YMeHue pewmaTh 3aJaud pa3HbIX TUIOB (B TOM YHCJI€ Ha MPOLIEHTHI, JOJM M 4YaCTH, ABW)XKEHUE, paboTy, LEHY
TOBAapOB U CTOMMOCTb IIOKYIOK M YCIYyr, H&JIOTH, 33Ja4d U3 O0JIaCTU YINpPaBICHUS JMYHBIMHU U CEMEHHBIMU
(¢uHaHCaMH); YMEHHE COCTABJIATh BBIPAKECHHUS, YpaBHEHMs, HEPaBEHCTBA M CHCTEMBbl 110 YCIOBMIO 3ajauH,

HCCICA0BATH MMOJYUCHHOC PCIICHUC U OLICHUBATDH HpaBIIOHOI[06HOCTI) IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHne omnepupoBaTh MOHATUSAMHU: (UTypa, TOYKa, OTPE30K, HpsMasi, Jyd, JIOMaHas, YroJ, MHOTOYIOJbHHK,
TPEYrOJbHUK, PABHOOEAPEHHBIH U PABHOCTOPOHHUN TPEYTOJIbHUKH, IMPSAMOYTOJbHBIA TPEYroJbHUK, MEINaHa,
OMCCeKTpUca M BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHUK, MapajulesorpaMM, poMO, MpsIMOYTOJbHHK, KBajapar,
Tpamneuusi; OKpYyKHOCTb, KpyT, KacaTejbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHM (UTypamMH; yMEHHUE pellaTh
3aa4d, B TOM 4YHCJIE€ W3 IIOBCEJHEBHOH JKMU3HM, HAa HAXOXKACHHE I'E€OMETPUUYECKUX BEJIMYUH C NPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB (puryp u pakron

10

YMeHue omnepupoBaTh IMOHATHSMH: PAaBEHCTBO (UIyp, paBEHCTBO TPEYroJbHUKOB;, MapauielbHOCTh U
NEePIEHAUKYIIIPHOCTD MPSAMBIX, YTOJI MEX]Y NMPSAMBIMH, MEPHIEHIUKYISAP, HAKIOHHAs, MPOeKLus, nogooue ¢uryp,
MOo/I00HbIE TPEYrOJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO TOYKM U MPSMOM; yMEHHE pacro3HaBaThb PaBEHCTBO,

CUMMCTPUIO U HOI[O6I/IC (bHI‘yp, napaJuICJIbHOCTD U NICPICHAUKYIIIPHOCTD MMPAMBIX B OKPYZKAOIICM MHUPE

11

YMeHue omnepupoBaTh MOHATUSMHU: JUIMHA, PAcCTOSHME, Yroj (BeJMYMHA YIJla, CHHYC M KOCHHYC YIJia
TPEyroJibHUKA), TUIOIIA/lb; YMEHHUE OLEHHBATh Pa3Mephl MPEJAMETOB U OOBEKTOB B OKPYXAIOIEM MHpPE; YMEHHE
MPUMEHSTHh (POPMYIIBI IEPUMETPa U IJIOMAAN MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOHIaIU Kpyra, oobema
MIPSIMOYTOJIBHOTO NapauIeNIENUIEea; YMEHUE IPUMEHATh PU3HAKK PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMMeE

VIJOB TpeyrojbHuka, TteopeMmy Ilucaropa, TpUroHOMETpHUUECKHE COOTHOILIEHUS [IJIsl BBIYMCIEHUS JJIHH,




pacCTOAHUH, IIOLIAIEH

12

YMmenue uzobpaxarh IUIOCKWE (UTYyphl U WX KOMOWHAIMU, TMPOCTPAHCTBEHHbIE (PUTYypHI OT PYKH, C MOMOIIBIO

I‘IepTé}KHbIX HHCTPYMCHTOB M 3JICKTPOHHBIX CPECACTB 110 TCKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHUIO

13

YmMmenue OIICPHUPOBATH IMOHATHAMU: IMPAMOYIOJibHasA CHCTCMa KOOpAWHAT, KOOPAWHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IMPOU3BCACHNEC BEKTOpPA HA YHCJIO, CKATAPHOC IMMPOMU3BCACHUC BCKTOPOB, YMCHHUC HCIIOJIL30BATh BEKTOPLI
U KOOpAWHATBI I NPEACTABJIICHUSA JAHHBIX W PCIICHHUA 3ada4, B TOM YHCIC U3 APYIUX y‘le6HbIX npeaAMCTOB U

peanbHOM KU3HU

14

YMeHne onepupoBaTh MOHATUSMH: CTOJIOWKOBBIE M KPYTOBBIC TUArpaMMbl, TaOIHIBI, CpeHee apuPMETHIECKOe,
MeauaHa, HauOoJbpllee M HaUMEHbIIEEe 3HAYeHUs, pa3Max UUCIOBOrO Habopa; yMEHHE H3BJIEKaTh,
HMHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HHGOpPMAIUIO, NPEACTABICHHYI0 B Ta0iHWIlaX M HA JAUarpaMmax,
OTPaXKarOIIY0 CBOMCTBA M XapaKTEPUCTUKH PEAbHBIX IIPOLIECCOB U SBJIICHUI; YMEHHE PAaClIO3HAaBaTh N3MEHUYNBbIE

BEJIMYUHBI B OKPYKAOIIEM MHUPE

15

YMeHue onepupoBarh MOHATHUSAMHU: CIy4YallHBIA ONBIT (CAy4alHBIA SKCIIEPUMEHT), B3JIEMEHTApHOE COObITHE
(37eMeHTapHBIH MCXO0J1) CIIYy4aifHOrO OIbITa, ciydaiiHOe COOBITHE, BEPOATHOCTh COOBITHS; yYMEHHE HaXOAWUTh
BEPOATHOCTH CIy4YalHBIX COOBITHI B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHUE peliaTh
3aJ]aud METOJIOM OpPIraHM30BAaHHOIO mepedopa M C MCIHOJb30BAaHMEM IMpaBWJIa YMHOXKEHMS;, YMEHHE OLIEHUBATh
BEPOSATHOCTH pEalbHBIX COOBITUN W SBJIEHUI, MOHUMAaTh POJIb MPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITHI B OKpYXarollleM MHpEe U B >KU3HM; 3HAKOMCTBO C TMOHSATHUEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCEN U €TO POJIBIO B MaCCOBBIX ABJICHUAX

16

VMmenune BI)I6I/IpaTI) HO)IXO)IHHII/If/i HSyquHBIﬁ MECTOA AJId PCUICHUA 3aJadyd, MPUBOJAUTHL IMIPUMEPBI MaTEMATHICCKHUX
3aKOHOMepHOCTCﬁ B IpUPOAC U KU3HU, PACTIO3HABATH MPOABJICHUC 3daKOHOB MATCMATUKU B UCKYCCTBEC, OIIMUCHIBATDH
OTACJIBHBIC BBIAAIOIIUECA PE3YIIbTAThI, TIOTYYCHHBIC B XOI€ PA3BUTUA MATEMATHKH KaK HAYKU, IPUBOAUTE IIPUMCEPHBL

MaTeMaTHYECKUX OTKPBITUM U UX aBTOPOB B OTE€UYECTBEHHOW U BCEMUPHON UCTOPUU




HEPEYEHDb JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COIEePKAHUS
1 Yucna v BBIMUCICHUS
11 Harypanbsble u nensle yucina. [Ipu3Haky 1eJIMMOCTH LEbIX YUCes
1.2 OOBIKHOBEHHBIE U AECATUIHBIC IPOOH, TIPOIICHTHI, 0ECKOHEUYHBIE IEPUOTUIECKUE TPOOH
13 PanmonanbsHele uncna. Apudmerndeckue onepaniy ¢ paloHaIbHbIMU YUCIaMU
14 JeiicTBuTenbHble yncaa. ApupMeTHIecKUe onepalni ¢ AeHCTBUTEIbHBIMHI YHCIAMU
15 [TpubnnxEHHBIE BBIYMCIICHHUS, IPAaBUIIA OKPYIJICHHUS, IPUKUIKA U OLIEHKA pe3y/bTaTa BEIUUCICHUI
2 Anrebpanueckue BhIpaKeHUs
2.1 BykBeHHbIE BbIpaXeHHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
2.2 Crenens ¢ 1ensiM nokazatesneM. CTeneHb ¢ palluoHaIbHBIM Moka3areiaeM. CBOWCTBa CTENEeHU
2.3 MHorousieHsl
2.4 Anrebpanueckast 1poOb
2.5 ApudmeTnueckuii KOpeHb HaTypaJIbHOM cTerneHu. JleiicTBUs ¢ apuMeTHIeCKUMHI KOPHSMU HaTypalbHOW CTETIEHU
3 YpaBHEHUS 1 HEPAaBEHCTBA
3.1 Llenbie u qpoOHO-pannoHaNbHBIe ypaBHEHUs. CUCTEMBI M COBOKYITHOCTH YPaBHEHUIA
3.2 Llenmbie 1 qpoOHO-panoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemnienne TekcTOBBIX 33144
4 UucnaoBble NOCIEA0BATEIBHOCTH
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ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEN0BATEILHOCTEN

4.2 Apudmernudeckas u reomerpuueckas nporpeccuu. @opmyia cia0kKHbBIX IPOLEHTOB
5 DyHKITIN
Oyukuus, crnocodsl 3amanus GyHkuuu. ['paduk pynkmumn. O0nacTe onpeAesneHUs U MHOXKECTBO 3HaueHHMH ¢yHkuuu. Hymu
5.1. ¢ynkumu. [IpoMexyTKn 3HAKONOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl M1 MHHUMYMBI (DYHKITHH.
Haubounpniee n HanMeHblIee 3HaueHUE (QYHKIIMHA HA TPOMEKYTKE
6 KoopaunaTs! Ha IpsMOii U MJIOCKOCTH
6.1 Koopaunarnas npsiMast
6.2 JlekapTOBbI KOOPAMHATHI Ha IIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue Gpurypsl 1 UX CBONCTBa
7.2 TpeyroabHUK
7.3 MHOroyroisHUKU
74 OKpy’>KHOCTb U KpyT
7.5 H3mepeHne reoMeTpruuecKiX BETMYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka




8.4

MmuoxectBa

8.5

['padsr




HOACHUTEJIBHASA 3AIIMCKA

B coBpemernHOM mH(PPOBOM MHpPE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT BCE OONBINYIO 3HAYMMOCTH, KaK C TOUKH
3peHUs MPAKTUYCCKUX MPHUIOKEHUH, TaK U UX PO B 00pa3oBaHWH, HEOOXOIMMOM KaKJIOMY 4YeloBeKy. Bo3pacraer umncio
npodeccuii, mpu OBIAJCHUH KOTOPHIMU TpeOyeTcsi xopoinas 06a30Bas MOJATOTOBKA B 0OJACTH BEPOSATHOCTH M CTATHUCTHKH,
TakKas OJIr0OTOBKA BaKHA JIJIST TTPOIOJDKEHUS 00pa30BaHUS U IS YCTICITHON PO ECCHOHATEHON Kaphephl.

Kaxnprii yeoBeK MOCTOSIHHO MPUHUMAET PEIICHHWs Ha OCHOBE MMEIOIIMXCS y HETO JaHHBIX. A 111 000CHOBaHHOTO
MPUHATHS PEIICHUS B YCIOBHSIX HEAOCTaTKa WM U30bITKa WHHOPMAIMK HEOOXOAUMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIUICHHUE.

NMeHHO MOo3TOMY OCTpPO BCTaja HEOOXOAUMOCTH C(HOPMHUPOBATH y OOydarommxcs (yHKIUOHATIBHYIO TPaMOTHOCTD,
BKJTFOYAIONIYI0 B ce€0s B KaueCTBE HEOTHEMJIEMOM COCTABIIAIONICH YMEHHE BOCIPHHHMATh M KPUTHUYCCKHA AHAIU3HPOBATH
nH()OpMAITHIO, TIPEICTABICHHYIO B Pa3IMUHbIX (hOpMax, MTOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX PEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEH, TPOU3BOAUTH MPOCTEHIIINE BEPOITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4E€OHOM Kypce€ C OCHOBHBIMHU NMPUHIUIIAMH cOOpa, aHAIHM3a W MPEJCTaBICHUS JAHHBIX M3 Pa3TUYHBIX
chep XKu3HM OOIIECTBA M TOCyJapcTBa NpHOOIaeT oOydJarommxcs K OOIIEeCTBEHHBIM HHTepecaMm. M3ydeHue OCHOB
KOMOWHATOPHUKHU PAa3BUBACT HABBIKM OpraHW3AIMK Tepedopa W MOACYETa YMcia BapUAHTOB, B TOM YHCIIE B MPHUKIIATHBIX
3alayax. 3HAKOMCTBO C OCHOBAMH TE€OpHUH T'padoB CO3MaET MaTeMaTHUYeCKUi PyHIaMeHT g (GOpPMHUPOBAHUS KOMIIETEHUUN
B obOmactu wuHbOpMATUKU U TMPPOBBIX TexHoMorwi. [lpu H3ydyeHHH CTAaTUCTUKU U BEPOSITHOCTH OOOTaIAIOTCS
MPEACTABICHNUS] OOYYAIOIINXCSI O COBPEMEHHOW KapTUHE MHpPAa M METOJIaX €ro McclefoBaHus, (GOpPMHUPYETCS MOHUMAHUE
pOJIM CTATUCTUKM KaK HMCTOYHHWKA CONMAIBLHO 3HAYUMON WHGOPMAIlMM W 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIICHUS.

B cooTBeTcTBMM ¢ MaHHBIMH TEISIMHA B CTPYKTYpPE MPOrpaMMbl y4eOHOTO Kypca «BeposTHOCTH W CcTaTHCTHKa»
OCHOBHOTO O0IIEro oOpa30BaHUS BBIJICICHBI CISAYIOIINE COACPKAaTeIbHO-METoAnUeckre JTMHUU: «[Ipeacrapienne TaHHbBIX
Y OMHcaTeNIbHasl CTATUCTHKAY, «BeposSTHOCTBY, «DIeMEeHThl KOMOWHATOPHUKWY, « BBeIeHHE B TEOPHUIO TPadoBy.

Conepxanne muuaun «IIpencraBieHne MaHHBIX M ONMKCATENbHAS CTATHCTHKA» CIY)KHT OCHOBOHW JUIsl (hOPMHPOBAHHUS
HaBBIKOB PabOTHI ¢ UH(pOpPMAIIE: OT YTEHUS U HHTEPIIPETAIIMN HHGOPMAIIHNH, TPEACTABICHHON B Ta0IMIaX, HA AUArpaMMax



u rpadukax, 10 cOopa, IpeaCTaBICHUS U aHAIHM3a JaHHBIX C UCTIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTHK CPEIHUX U
pacceuBanus. PaboTas ¢ JaHHbIMH, OOywarolldecs ydarcs CUYUTHIBAaTh M MHTEPIPETUPOBATH JaHHBIC, BbHIJABUTATH,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIIINE TUIIOTE3bI, PA3MBIILIATE HAJl (haKTOpaMU, BHI3bIBAIOIIMMUA U3MEHYUBOCTD, U
OLICHUBATh UX BIIMSIHHE HA PACCMATPUBAEMBbIE BEJIMUYHUHBI U IPOLECCHI.

HNHTynTHBHOE IPEACTABICHHE O CIIy4aliHOW N3MEHUYMBOCTH, UCCIEA0BAHNE 3aKOHOMEPHOCTEN U TEHICHIIUN CTAHOBUTCS
MOTHBUPYIOIIEH OCHOBOM I M3YYEHHS TEOPUHU BEPOATHOCTEH. boyblioe 3HAYEHHE MMEIOT NMPAKTUYECKUE 3aJaHusl, B
YaCTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJIETISIMH.

[loHsiTE BEPOSITHOCTH BBOAMTCA KaK Mepa MpaBAOIoaoOus ciyyaiiHOro coObitus. Ilpu u3yuenum yueOHOro Kypca
oOy4Jaroniecss 3HAKOMATCS C MPOCTEHIIMMH METOJAAMH BBIYMCIICHHS BEPOSITHOCTEM B CIIy4ailHbIX 3KCIEPHUMEHTaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HCXOJIaMH, BEPOATHOCTHBIMHU 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh W pemiaTh OoJiee
CJIOXKHBIE 3a7aud. B y4eOHBIH Kypc BXOJSAT HayaldbHbIE NPEACTABICHUS O CIy4YalHBIX BEIMYMHAX U HMX YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax ydyeGHOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OOYYarOIIMXCS ¢ MHOXKECTBAMU U OCHOBHBIMHU OIEpallUsiMU
HaJ MHOJKE€CTBAMH, PAaCCMaTPUBAIOTCS MPUMEpbl NMPUMEHEHMs ISl PELICHUs 3a/]ad, a TaKXKE HCIOJIb30BaHUS B JPYrUX
MaTeMaTUYECKHUX KypcaxX U y4eOHbIX MpeAMeTax.

B 7-9 knaccax uzyuaercs yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA», B KOTOPBIM BXOAAT pasnaeinbl: «I[IpeacraBienue
JTAHHBIX U OMKCATENIbHAS CTATUCTUKAY, «BeposTHOCTDY, «DNeMEHThl KOMOMHATOPUKNY, «BBeeHne B Teoputo rpadoBy.

Ha usydyenue yueObHOro Kypca «BepositHocTh u cratuctukay otBoautcs 102 waca: B 7 kimacce — 34 daca (1 ygac B
Hegnento), B 8 kiacce — 34 vaca (1 yac B Henento), B 9 kitacce — 34 vaca (1 gac B Henerio).



COAEPKXAHUE OBYYEHMUSA
7 KIIACC

[IpeacraBieHure JaHHBIX B BUAE TaOIML], JUarpaMm, rpadukoB. 3aroJIHEHHE TA0JIULI, YTEHHE U TIOCTPOCHHUE TUarpaMm
(cToNIOMKOBBIX (CTONOYATHIX) W KPYroBbiX). UrTeHue rpadukoB peabHBIX TMpoieccoB. M3BnedueHue wuHbopMauuu us3
Auarpamm U TabJiuL, UCTIONIb30BaHUE U UHTEPIIPETALINS JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpelHEe apu(pMETHUecKoe, MEeAMaHa, pa3Max, HauOoJblliee W HaWMEHbIIEEe 3HAYCHUS
Habopa YMCIIOBBIX JaHHbIX. [IpuMepsl cayyallHON N3MEHUYMBOCTH.

CnydaliHBI SKCIIEpUMEHT (ONBIT) W ciay4dailHoe coObiTue. BeposTHOCTh M 4acTtoTa. Poib MaloBEpOSTHBIX H
MPaKTUYECKH JJOCTOBEPHBIX COOBITUI B IPUPOJE U B oO1IecTBE. MOHETa U UrpajibHas KOCTh B TEOPUHU BEPOSATHOCTEH.

I'pad, BepuiuHa, pedpo. Ctenens BepiuHbl. Yucno pédep u cymmapHas creneHb BepiiuH. [lpencraBienue o cBsI3HOCTH
rpada. lemu u muknsl. [lytu B rpadax. O6xox rpada (siinepoB myTh). [IpencraBienre 06 opueHTHUpOBAHHOM rpade.

Pemenue 3amau ¢ momoiibio rpados.
8 KJIACC

[IpencraBneHue JaHHBIX B BUE TaOJIUI, TUarpaMM, rpaduKoB.

MHOXECTBO, 3JIEMEHT MHOXXECTBA, MOAMHOKECTBO. Omnepanuu HajJ MHOXECTBAMH: OOBEIMHEHUE, MEePeceueHue,
nononHenue. CBoWcTBa oOnepauuid HaJ MHOXKECTBAMHU: IEPEMECTUTEIBHOE, COYETATEIIBHOE, PACIPEAEIUTENBHOE,
BKJIIOUeHUs. Mcnonb3oBanue rpauueckoro npeicTaBlieHuss MHOKECTB JIJIsl OMMCAHUs PeabHBIX MPOLIECCOB U SIBICHUH, TIPU
peleHnny 3aaad.

W3mepenue paccenBaHus JaHHBIX. Jlucmepcus W CTaHIAapTHOE OTKIOHEHHWE YMCIOBBIX HabopoB. [lmarpamma
paccerBaHMsL.

DOnemeHTapHble COOBITHA ciydaiiHOro omnbita. CiydaiiHele coObiTus. BepositHocTu  coObiTuil.  OnbITBI €
PAaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITUSIMU. CiydailHbli BbIOOp. CBS3b MEXIYy MaJIOBEPOSITHBIMU W TPAKTUUYECKU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.



HlepeBo. CBoiicTBa AEpEBbEB: E€AMHCTBEHHOCTh MYTH, CYIIECTBOBAHWE BHCSYEH BEPIIUHBI, CBS3b MEXKIY YHUCIOM
BepIIMH 1 yucioM péoep. [IpaBuio ymHoxkenus. Pemenne 3aiad ¢ momolsto rpados.

[IpotuBomomnoxubie coObiTrs. [uarpamma Dittepa. O6benuHenre u nepeceuenne coObiThii. HecoBMecTHBIE COOBITHS.
dopMyia coKeHHsI BEpOATHOCTEH. Y clIoBHas BEpOsATHOCTh. [IpaBuino ymHoxxenus. HezaBucumbie coObiTus. [lpencrasienue
AKCIIEpUMEHTa B BHUJAE JepeBa. PelieHue 3aad Ha HaxOXJIEHUE BEPOATHOCTEW C IMOMOIIBIO JIepeBa CIIy4alHOIrO
AKCIIEpUMEHTA, THarpamMmMm Jujepa.

9 KJIACC

[IpeacraBnenre AaHHBIX B BUIE TaOJMI, AUarpaMMm, rpaukoB, HUHTEpPIpETAlus JaHHbIX. UTEHHWE M TOCTPOECHHE
Ta0IUILl, TUarpaMm, rpapuKoB MO PEATbHBIM JAHHBIM.

[lepectanoBku u (axtopuan. Coueranuss W uyucio coyetaHud. TpeyronbHuk Ilackans. Pemenue 3agau c
HCIIOJIb30BaHUEM KOMOWHATOPUKH.

['eomeTrpuueckass BeposiTHOCTh. CiydaiiHbIi BbIOOp TOYKM M3 (UIyphl Ha IUIOCKOCTH, U3 OTpe3Ka M U3 JyTd
OKPY>KHOCTH.

HcnbiTanune. Yenex u Heygadya. Cepust MCOBITaHUM 110 nepBoro ycrnexa. Cepus ucnbiTanuii beprymm. BepostHocTn
COOBITHH B cepyUM UCTIbITAaHUHN bepHyu.

CnydailHasg BeNMYMHA M DPACHpPEACIICHUE BEPOATHOCTEW. Maremarnueckoe oxupgaHne W aucrnepcus. lIpumeps
MAaTeMaTUYECKOTO OKMIAHUSA KaK TEOPETUUECKOTO CPENHErO 3HAYCHUS BETUYMHBI. MaTeMaTnueckoe 0KUAaHue U TUCIEPCUS
CIIy4allHOW BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyum».

[TonsiTue o 3akoHe OobIuX unces. 3mepeHne BeposiTHOCTEH ¢ TOMOIIBI0 9acTOT. Poibh 1 3HaUeHHe 3aKkoHa OOIBIINX
quces B IPUPOJIC U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJabTaThl OCBOCHUS NpOrpaMMbl  y4eOHOro Kypca «BepoATHOCTH UM CTaTUCTHUKA»
XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCTIMTAHNE:

NPOSIBIECHUEM HHTEpPEca K MPONUIOMY M HACTOAILIEMY POCCHUHCKOM MaTEMaTHKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUNUCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MAaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUH B
IpYTUX HayKax ¥ MPUKIAIHBIX cepax;

2) rpaIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OO0S3aHHOCTEH TpaKJaHWHA U peajiu3alli €ro TMpaB, MPEACTaBICHHUEM O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUN, MPOIEAYpP TpakIaHCKOTO 0O0IecTBa
(HammpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO ITUYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-ITUUECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCTIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4acTHE B PEUICHUU MPAKTUYECKHUX 3a7a4 MATEMAaTHYECKON HAMPaBICHHOCTH, OCO3HAHUEM
BOKHOCTH MaTEMaTUYECKOTO 00pa30BaHMsI HAa MPOTSHKEHUN BCEU KU3HM JIJISl YCTIEITHON MPOQPECCHOHAIBHOMN JeSTENHbHOCTU
Y pa3BUTHEM HEOOXOJIUMBIX YMEHHM, OCOBHAHHBIM BHIOOPOM U MOCTPOCHUEM MHAMBUAYATBLHON TPAaeKTOpUH 00pa30BaAHUS
Y KU3HEHHBIX IJIAHOB ¢ YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCTIMTAHHE:

CITOCOOHOCTBIO K AMOIIMOHAJIBLHOMY M ACTETUYECKOMY BOCIPHUSTUIO MAaTeMaTHYECKUX OOBEKTOB, 3ajay, PEIICHUH,
paccyXJIeHU, YMEHUIO BUJIETh MAaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'O TIO3HAHMSA:

OpUEHTAIMEeN B JICSITEILbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEIIOBEKa, MPUPOJLI W OOIIECTBA, MOHUMAHMEM MaTEeMaTHYECKOM HayKhM Kak cdepbl YeIoBEUeCKOn



JESTETPHOCTH, JTANOB €€ Pa3BUTHS W 3HAYUMOCTH JJIS PA3BUTUS ITUBUIIM3AINH, OBJIAJICHUEM SI3BIKOM MAaTEMaTHKU H
MaTeMaTHYECKON KyIbTYpPOU KakK CpEJCTBOM MO3HAHHS MHUpPA, OBIAJCHHEM IIPOCTEHIIMMU HaBBIKAMH HCCIIE0OBATEIHCKOM
TeSITeITbHOCTH,

6) puznueckoe BocnuTaHue, GopMUpPoOBaHHE KYJIbTYPhI 310POBbS X YIMOIMOHAJILHOT0 OJIAT OOy YH:

TOTOBHOCTBIO IPUMEHATh MAaTEeMAaTHUECKUE 3HAHUS B HHTEPECaX CBOETO 37I0POBbS, BEICHUS 3JJ0POBOTO 00pa3a KU3HH
(3mopoBoe MHTaHWE, COAJAHCHPOBAHHBIM PEKUM 3aHATHH W OTAbIXa, peryispHas (Qu3udeckas aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peiieKCHH, MPU3HAHIUEM CBOETO MpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4ejJoBeKa;

7) 3K0JIOTHYECKOE BOCIIUTAHHUE:

OpYCHTAlleH Ha MPUMEHEHHE MAaTeMAaTHUECKUX 3HAHWH JUTsl PEIICHUS 3a7a9 B 00JJaCTH COXPAHHOCTU OKPYKAIOMIEH
Cpenpl, IUIAHUPOBAHHUS TIOCTYNKOB W OIEHKH WX BO3MOXKHBIX TOCIICACTBHHA I OKPYKAIOIIEH Cpeapl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) aganTanus K H3MEHSIOMMMCS YCJIOBHSAM COIHAJIbHON M IPUPOTHOM Cpebl:

TOTOBHOCTBIO K JICUCTBHSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMITETEHTHOCTH 4Yepe3
MIPAKTUYECKYIO ICSITEILHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTHX JIIOJICH, MPUOOpETaTh B COBMECTHOM JACATEIHPHOCTH
HOBBIC 3HAHWSI, HABBIKK M KOMITETEHITH U3 OIBITA JAPYTHX;

HEO0OXOIUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4Hclie (HOpMyIUpoBaTh HAEH, MOHSITHS, TUIIOTE3bI 00
0o0BEKTaX W SBJICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HaBaTh JCe(PHUIMTHI COOCTBCHHBIX 3HAHUUA U
KOMITETCHTHOCTEH, TNTAHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATHh CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOIMNN
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U MEeUCTBUsI, (POPMYIMPOBATh M OIICHUBATH PUCKHU M TIOCIICICTBUSA,
(hopMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIC YHHBEpPCAJIbHbIE YUeOHBbIE 1eCTBUS

Ba3oBble Jjornyeckue NeicTBUA:



BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MAaTEMAaTHUECKUX OOBEKTOB, MOHITHI, OTHOLIEHUN MEXITY
HOHATUAMH, (POPMYIMPOBATH ONPEICIICHUS IMOHATHI, YCTaHaBIMBATh CYIIECTBEHHBINM MPHU3HAK KiIaccU(UKaIMH,
OCHOBaHUS JJ1s1 0000LIEHUS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (POPMYJINPOBATh U MIPEOOPA30BBIBATh CYKJICHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, EMHUYHBIE,
YaCTHBIE U 00LIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3H M MPOTUBOpEUns B (DaKkTax, JaHHBIX, HAOMIOJEHUSIX U
YTBEPKJICHUAX, IPeIaraTb KPUTEPUH JUISl BBISIBICHUS 3aKOHOMEPHOCTEW U MPOTHUBOPEYMH;

JenaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUEHHUH 10 aHAJIOTHH;

pa30buparh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHMHW (TpsAMble M OT MPOTUBHOIO), IPOBOAUTH
CaMOCTOSTENIbHO HECIIOKHBIE JOKA3aTeIbCTBA MaTEMAaTUYECKUX (DaKTOB, BHICTPAUBATh apryMEHTALMIO, TPUBOIHUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIOCOO penieHus: yueOHOW 3a1aduu (CpaBHMBATH HECKOJIbKO BAapHAHTOB PEIICHHUsI, BEIOMpATh Haubosee
MOAXOASIINNA C YI4ETOM CAMOCTOSITENIBHO BbIICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eMCTBUSA:

WCITOJIB30BaTh  BOMPOCHI KAaK HWCCJACAOBATENbCKUN  WHCTPYMEHT TIIO3HAHHS, (POPMYIHPOBATH  BOIPOCHI,
duKcHpyroMe MPOTUBOPEYHE, MPoOJIeMy, CaMOCTOSTEIBHO yCTaHABIMBATh MCKOMOE W JaHHOE, (OpMUPOBATh
TUIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHE,

IIPOBOJIMTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIBIIIOE MCCIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHIeCKOTO0 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOSITeNIbHO  (popMynupoBaTh O0O0O0OIIEHWS W BBIBOJBI 10 pe3yjibTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
UCCJICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBHIaTh IMPEATIONIONKEHUS O €r0 pa3BUTHH B HOBBIX
YCITOBUSX.

Pab6ora ¢ undopmanmeii:

BBISBJISITH HEAOCTATOYHOCTh U M30BITOUHOCTh HH(POpMAIINH, TAHHBIX, HEOOXOAUMBIX ISl PEILICHUS 3a]a4H;



BBIOMpATh, AaHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHGOPMAIIMIO PA3IMYHBIX BUAOB U (HopM
IIPEICTABJICHHUS;

BbIOMpATh (popMy Mpe/icTaBlieHus MHGOPMAIIMN U WIUTIOCTPUPOBATH PEIllaeMbIe 3a/1auyd CXEMaMH, JTUarpaMmMaMu,
WHOU TpadUKON U UX KOMOMHAIMSMU;

OIICHWBATh HAJEKHOCTh MHGOPMAIMK TI0 KPUTEPUSM, MPEUIOKEHHBIM YyUUTEIEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMmyHnKkaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXIEHUS B COOTBETCTBHM C YCIOBUSAMHM W LEISIMU OOLIEHUS, SICHO, TOYHO,
IPaMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3a/1a4yd, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YJIbTAT;

B XO0JI€ OOCYXXIEHUs 3a/JaBaTh BOMNPOCHI MO CYIIECTBY OOCYKIAa€MOH TeMbl, MPOOJEMbl, pelmaeMoil 3ajayd,
BBICKA3bIBaTh WJIEW, HALCJICHHBIE HA TMOWCK PEUICHUS, COMOCTaBIIATh CBOM CYXKJIEHUA C CYXKICHUAMH JAPYTHX
YYaCTHUKOB JHajiora, oOHapyXHBaTh pPA3IMYUE M CXOJCTBO NO3MIMHI, B KOppekTHOH (opme (GopmMyaupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3YJbTaThl PEIICHUS 33Ja4M, SKCIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA, CAMOCTOATEIbHO BbIOMPATH
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aJ1ay IPE3CHTAIIUU U OCOOCHHOCTEH ay IUTOPHUU;

NOHMMAaTh M HCHOJB30BaTh MPEUMYLIECTBA KOMaHAHOW M WHAMBHUIYaJIbHOM paOOThl MpU peIHIeHUH Y4eOHBIX
MaTeMaTUYeCKUX 3a/1ay;

OPUHUMATh 1EJNb COBMECTHOW JEATENbHOCTH, IJAHUPOBAaTh OPraHMU3AlMI0 COBMECTHOM paboThl, pachpeneniTb
BUJIBI palOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B IPYNMOBBIX (opMax paboThl (00CYXIEeHHs, OOMEH MHEHUSIMU, MO3IOBBIE IITYPMbI U JIpyrue),
BBINIOJIHATh CBOIO YacTh pa0dOThl U KOOPJAUHUPOBATH CBOM JIEUCTBHS C JAPYTMMH YJ€HAMU KOMaH[bl, OLIEHUBATH
KayecTBO CBOEro BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CHOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJCHCTBHUSL.

PeryasiTuBHBIC YHMBeEpCaJIbHbIe YUeOHbIe 1elCTBUA

Camoopranusamnus:



e CaMOCTOSITEJILHO COCTAaBIISATh IUIAH, &JITOPUTM pelIeHUs 3aayu (WM €ro 4acTh), BRIOMpPATh CIOCOO pPEIICHUs C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ y4éToM HOBOM MHMOPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIBLHbIN MHTE/JIEKT:

e BIIAJIETh CIIOCOOAMH CAMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa pelIeHHs] MaTeMaTUYeCKOU 3a1auu;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUU 3a7a4l, BHOCUTh KOPPEKTUBHI B JICATEIbHOCTD
Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAWICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3YJbTaTa JEATCIbHOCTH TMOCTABICHHOW LETU U YCIOBUAM, OOBSICHATH MPUYUHBI
JOCTUKEHUS WA HEIOCTHXKEHHUS 11€JI1, HAaXOUTh OITMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus B 7 Kjacce 00y4yaroUIUiics MOIy4UT CIEAYIOIINE IPEIMETHBIE PE3yIbTaThI:

Yurate mHGOpPMAIIMIO, MPEICTABICHHYI0 B TaONWIAX, Ha JuUarpaMMmax, MPEACTaBIsATh JAaHHbIE B BUAC TaOJMII,
CTPOUTH JUArpaMMBbl (CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYTOBBIE) 10 MACCUBAM 3HAUCHHI.

OnucelBaTh U MHTEPIPETUPOBATh PEAIbHBIE YHCIIOBBIC JIaHHBIE, NPEACTaBIECHHbIE B Ta0/IMLaX, Ha AUarpammax,
rpadukax.

Hcnonp30BaTh JUisi ONUCAHMS JAaHHBIX CTAaTUCTUYECKHUE XapaKTEPUCTHKHU: CpeaHee apudmMeTrhdyeckoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHbIIIEe 3HAaUCHUs, pa3Max.

HmeTs npeacTaBieHre o cay4aitHol N3MEHYMBOCTH Ha TIpUMeEpax IeH, ((U3NIecKuX BEIMINH, aHTPOIIOMETPUIECKUX
JTaHHBIX, UIMETh TPECTABICHNE O CTATUCTUYECKON YCTOWYNBOCTH.

K xoHI1y 00yueHus B 8 kj1acce 00y4arolUiics MOTYUYHUT CIEAYIOIINE IPEeIMETHBIC Pe3yIbTaThI:

W3Bnekath u mpeoOpa3oBbiBaTh HH(OpPMAIHIO, TMPEACTABICHHYIO B BHUAC TaOIuWIl, auarpamM, Tpadukos,
MPENICTaBIISATh JaHHBIC B BUJE TaOJHII, TUarpamMmm, rpaduKosB.

OnuceiBaTh JaHHBIE C MMOMOIIBIO CTATUCTHYECKHUX IMOKAa3aTelei: CpeIHUX 3HAYCHWH M MEp pacceMBaHus (pa3Max,
JUCTIEPCHUs U CTaHJAPTHOE OTKJIOHEHUE).



Haxonuth 4acTOThl YMCJIOBBIX 3HAYEHUW M YACTOTHI COOBITUH, B TOM 4YHUCJE MO pe3yjbTaTaM HU3MEPEeHHUH U
HaOJIFOJECHUIA.

HaxonuTtb BEpOSITHOCTH CITy4ailHbIX COOBITUI B OMBITaX, 3Hasi BEPOSATHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM YHUCIIE B
OMBITaX C PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBath rpadudeckue MOIETU: AEPEBO CIIyYalHOTO AKCIIEPUMEHTA, THarpaMMbl Dijiepa, YUCIOBast MpsMast.

OrniepupoBaTh MOHATUSIMU: MHOXECTBO, TOJMHOKECTBO, BBINOJIHATH ONEpPAllMd HAJT MHOKECTBAMH: OOBEIUHEHHE,
IepeceYeHue, JOMOIHEHNE, IIEPEUUCIIATH AJIEMEHTHI MHOXKECTB, IIPUMEHSTH CBOMCTBA MHOXKECTB.

Ncnonb3oBath rpaduueckoe NpeIcTaBICHUE MHOXKECTB U CBSI3EH MEXKy HUMH JIJIs1 ONTMCAHUSI TIPOLIECCOB U SIBJICHUM,
B TOM YHCJIC TIPU PEUICHUU 3a]1a4 U3 APYTUX y4eOHBIX MIPEAMETOB U KYPCOB.

K koHI1y 00yuenus B 9 kiiacce 00y4aroniuiicst HOJy4UT CIEIYIONIUE MPEIMETHBIE PE3yJIbTATHI:

W3Bnekate U npeoOpa3oBbiBaTh MHGOPMAIMIO, MPEACTABICHHYIO B PA3JIMYHBIX HCTOYHUKAX B BHUJE TaOJIHIL,
auarpamm, rpauKoB, MPEICTABIATh JaHHBIE B BUJIE TaOJMII, JUarpamMm, rpauKoB.

Pemate 3agaun opraHM30BaHHBIM MEPEOOPOM BapHUAHTOB, a TAKXKE C HCIIOIH30BAaHMEM KOMOWHATOPHBIX MPABHI U
METO/IOB.

Hcnonb30BaTh ONMucaTebHbIE XapaKTEPUCTUKHU JIJI1 MACCUBOB YMCJIOBBIX JAHHBIX, B TOM YHCJIE CPEIHHE 3HAYEHUS U
MEpbI paCCEUBAHUA.

HaxonuTth 4acTOTHI 3HaYE€HUN U YaCTOTHI COOBITHSI, B TOM YHCJIC TTOJIb3YSICh Pe3yJbTaTaMU MPOBEAECHHBIX U3MEPEHUN
Y HAOJIIOICHUIA.

HaxoauTh BEpOATHOCTH CiTy4yalHBIX COOBITUNA B M3YUYEHHBIX OMbBITaX, B TOM YHCJI€ B OMBITAX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, B CEPUSX UCTIBITAHUHN J0 TIEPBOTO yCIeXa, B CEPUsIX UCTIbITaHUN bepHyu.

NmeTs nipecraBieHne 0 CIy4anHOW BEJIMYMHE U O PACIPEACIEHUN BEPOSATHOCTEM.

NmeTh npeacTaBiaeHUe 0 3aK0OHE OOIBIIMX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIY9aifHOW U3MEHYUBOCTH U
0 poJin 3aKOHA OOJBIIINUX YKCEI B IPUPOJIE U OOIIECTRE.



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

KoauuecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM nu@poBbIe
Ne i/ P Konrpoubneie | IIpakrnuyeckue (wicpp )
NPOrpamMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcbl
bubnuorexa [JOK
L Hpexcrapierne NaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubnuoreka [JOK
2 OnucaTeibHas CTaTneTika 8 L https://m.edsoo.ru/7f415fdc
. bubnuoreka [JOK
3 Catysaitas H3MCHIHBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubnuorexa [JOK
4 Brezenne B Teopiio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacTOTa CIly4aifiHOTO 4 1 bubmuoreka [LIOK
COOBITHUS https://m.edsoo.ru/7f415fdc
bu6mmoteka I[IOK
i 2
6 O0001enne, cucTeMaTH3alus 3HAHUI 5 httos://m.edsoo.ru/7FA15fdc
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



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

8 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne i/t P Kontpoabnbie  IIpakTHuyeckue (uubp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypcbl
bubnnorexa [JOK
1 II 7 4
OBTOpEHHE Kypea [ xaacea https://m.edsoo.ru/7f417fb2
9 OmnmcaTenbHas cTaTUCTHKA. PaccenBanue 4 bubnuoreka [JOK
JTaHHBIX https://m.edso0.ru/7f417fb2
bubnnorexa [JOK
3 M 4
nozecTsa https://m.edsoo.ru/7f417fb2
. bubnuoreka [JOK
4 B 0 6 1
CPOTHOCTE CIYHAHHOTO CODRIIA https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
5 B 4
BE/ICHHC B TCOPHIO rpaghos https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
6 C 0 8
TYEHHEIC CODBITHA https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
7 0600 , 4 2
OOIICHHE, CHOTEMATHIATI SHAHHH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

9 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uugpoBbie
Ne i/t P Kontpoabnbie  IIpakTHuyeckue (uubp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypcbl
bubnnorexa [JOK
1 11 8 4
OBTOpEHHE Kypea & Kiacea https://m.edsoo.ru/7f41a302
2 DneMeHThl KOMOUHATOPUKHI 4 1 bubmmorexa [IOK
https://m.edso0.ru/7f41a302
3 I'eomeTpuueckast BEpOSITHOCTh 4 bubmorexa HOK
p p https://m.edso0.ru/7f41a302
bubnuorexa [JOK
4 n b 6 1
CHBITATIGL BEPHYIUH https://m.edsoo.ru/7f41a302
N bubnuoreka [JOK
5 C 6
TyTauRas BEMTAHa https://m.edso0.ru/7f41a302
bu6nmmorexka [IOK
6 0600 10 1
ODTCHHIE, KOHTPOIH https://m.edso0.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2



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

7 KIIACC
KosaunyectBo yacos DJIeKTPOHHBIE
ara uugpoBbIie
Nen/m | Tema ypoka Konrpoabnsie | IlpakTuyeckue A p
Bcero H3y4YyeHHs1 | 00pa3oBaTeJbHbIC
padoThI padoThI
pecypcsbl
1 IIpencraBnenue 1aHHBIX B 1 bubnnoreka [IOK
Tabnuuax https://m.edso00.ru/863ec1f8
9 [IpakTrueckue BBIYUCICHU 110 1 bubnuorexa [LIOK
TaOJIMYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedenue u nHTEpIpETALINSL 1 bubnuoreka LIOK
TaOJIMYHBIX TaHHBIX https://m.edsoo.ru/863ec78e
4 [Tpaktnyeckas padora "Tabmuib!" 1 1
I'paduueckoe npencraBieHue
5 JIaHHBIX B BUJE KPYTOBBIX, 1 bubmuoreka [JOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
JrarpaMm
4 .
o | meemecmemommenwnn |
PUMEDHL ASMOTP e https://m.edso0.ru/863ed602
JarpamMm
7 [TpakTnueckas pabora 1 1 bubmuoreka [LIOK
"JlnarpamMmbr" https://m.edso0.ru/863ed72e
8 Yucnosslie Habopbl. CpeHee 1 bu6mmoreka [IOK
apudpmMeTHIecKoe https://m.edso0.ru/863ed846
9 Yucnosslie Habopbl. CpeHee 1 bu6mmoreka [IOK
apudmeTrnIecKoe https://m.eds00.ru/863ed846
10 Menuana uncioBoro Habopa. 1 but6mmoreka [JOK



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

YV CcTONYUBOCTh MEOUAHbI

https://m.edsoo.ru/863edb3e

Menuana ynciaoBoro Habopa.

11
Y CcTOMYHMBOCTh MEAHAHEI
12 [IpakTuueckas padora "Cpennue bubnuorexa [IOK
3HA4YCHUS " https://m.edsoo.ru/863edc6a
Hawub6o0 €e U HanuMe ee
13 HDOIBILIEE H HAIM H}gﬂ bub6mmoreka [IOK
SHATCHIT HHCIOBOTO HABOPA. https://m.edsoo.ru/863ee07a
Pazmax
Hawnbonblliee 1 HaMMeHbIIIEE
14 3HAYECHHS YUCIIOBOT0 Habopa.
Pazmax
Haubonpmee 1 HaMMeHBIIIEE
15 3HAYECHHS YUCIIOBOT0 Habopa.
Pazmax
KonTponbHas pabota 1o remam
16 "IIpencraBiaeHue JaHHBIX bubmiorexa LOK
ped 8 I https://m.eds00.ru/863ee390
OnucarennbHast CTAaTUCTUKA
17 Crny4daifHasi U3BMEHYMBOCTD bubnnoreka [IOK
(mpuMepsI) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaYEHUH B MaCCHBE bu6nmmoreka [IOK
JAHHBIX https://m.edsoo.ru/863ee69c
bubnunorexka [IOK
19 r
pymmpoBia https://m.edso0.ru/863ee9d0
20 I'mcrorpaMmel
bubnunorexka [IOK
21 r
HCTOTpaMMbl https://m.edsoo.ru/863eeelc
99 [TpakTrueckas padora "CnyuaitHas bubmuoteka [LIOK

NU3MEHYHUBOCTD"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
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I'pad, Bepuna, pedpo.

23 [IpencraBnenue 3agaun ¢ HIOMOILBIO bubmiorexa LIOK
pedl A - https://m.edso0.ru/863eef52
rpada
CreneHb (BAJIGHTHOCTD) BEPIITUHBI.
24 Yucno pédep 1 cymMMapHasi CTeNIEHb bubmmorexa LIOK
PELEP M CyMMAD https://m.edsoo.ru/863ef0ba
BepiuH. Llenb u nuki
o5 Hemns u k. [Tyte B rpade. bubnnoreka [IOK
[IpencraBnenue o CBA3HOCTH Ipada https://m.edso0.ru/863ef236
26 [IpencraBnenue 06 bu6nmorexka [IOK
OPHUEHTHPOBAHHBIX Ipadax https://m.edsoo.ru/863ef3b2
97 City4aifHbI{ OIIBIT ¥ CITy4aiiHOE bubnnoreka [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BepositTHOCTB 1 yacTOTa COOBITHSL.
28 Posib ManioBepoOSITHBIX U bubnnoreka [IOK
MIPaKTHUYECKH JTOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHIA B IPUPOJIE U B OOIIIECTBE
29 Momnerta 1 urpanbpHasi KOCTb B
TEOPHUH BEPOATHOCTEN
30 [IpakTuueckas padora "Hactora bubmuorexa [LIOK
BbINa/ieHus opia" https://m.edso0.ru/863ef8a8
KonTponpHas pabota mo reMam
31 "Cry4aitHasi "3MEHUYUBOCTb. bubnmnoreka [IOK
I'padsl. BeposiTHOCTD cityyaifHOro https://m.edso0.ru/863f0186
coObITHUS"
39 [ToBTOpeHue, 0600IIeHNE. bubnunorexa [IOK
IIpencraBnenue naHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpeHue, 0600IICHHE. bu6nunoreka LIOK

OnucarenbHas CTaTUCTHUKA

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



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34 [ToBTOpenue, o6o0ImIEHHE. 1 bubnuoreka [IOK
BeposTHOCTB C1ydyaliHOTO COOBITHS https://m.edso0.ru/863efecO
OBLIEE KOJIMYECTBO HACOB I10 34

I[TPOI'PAMME



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

8 KJIACC

KounuecTBO 4acoB DJIEKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabubie | IIpakTuueckue
n/n Bcero U3y4yeHHusi | oOpa3oBaTesbHbIE
padoTbI padoThbI
pecypcbl
1 [IpencraBnenue 1aHHBIX. 1 bubnnorexa [JOK
OmnucarenpHas CTaTUCTHKA https://m.eds00.ru/863f029¢
5 Crny4daitHast u3MeHYHBOCTh. CpeHue 1 bubnnoreka [IOK
YHUCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaitabie coObITHS. BeposiTHOCTH 1 1 bubnnoreka [IOK
YacTOTHI https://m.eds00.ru/863f0578
Knaccuueckue mone €0
4 BE Oﬂ:;OCf:ﬁ' hl\ioieji: I: I/IrppalliLHa}I 1 bubmmorexa [IOK
P ' p https://m.edso0.ru/863f076¢
KOCTb
bu6nmmorexka [IOK
5 1
Oricionenis https://m.edso00.ru/863f0a50
bu6nmmorexa [IOK
6 Jlucnepenst unc0Boro Habopa . https://m.edso00.ru/863f0a50
7 CranapTHOE OTKJIOHEHHE YHCIIOBOTO 1 bubnuorexa [LIOK
Habopa https://m.edso0.ru/863f0bfe
8 JlnarpaMMbl pacceuBaHUs 1 bubmorera HOK
P P https://m.edso0.ru/863f0eab
but6mmoreka [JOK
9 M 1
HOIKECTBO, TIOAMHOAECTBO https://m.edso0.ru/863f1180
Onepanuy HaJl MHOKECTBAMU:
but6mmoreka [JOK
10 o0BeIMHEeHHE, TIepEeCceUeHUE, 1

JOITIOJIHCHUEC

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



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
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CaolicTBa onepanui Hajl
MHOKECTBAMU: NIEPEMECTUTENBHOE,

bu6mmoteka [IOK

11
coyeTaTeIbHOE, paclpeeIuTeNIbHOE, https://m.edso0.ru/863f1784
BKJIFOUCHUS
12 I'paduueckoe npencraBieHne bubnuoreka [IOK
MHOXECTB https://m.edso0.ru/863f198c
13 KonTposabHas pabora no remam
"Cratuctuka. MHOXecTBa"
1 DnemeHTapHbIe cOObITHS. ClTydaiiHbIC bubnnoreka [IOK
COOBITHUS https://m.edsoo.ru/863f1dec
bnaro c e
15 HaronprT TByIO6HI " bubnuorexa [JOK
STEMEHTAPHBIC €O I’mfﬂ' https://m.edsoo.ru/863f1dec
BepositTHocTH COOBITHI
bnaronpustcTs ue
16 aneMeHI;a HBIS ZI:;II;IITI/ISI bubmmorexa [IOK
P o https://m.edso0.ru/863f1f72
BepositHoCTH cOOBITHI
OIBITEI ¢ PABHOBO3MOKHBIMHU
17 BHCMCHTapHBIMI/I COOBITUSMHU bubmorexa HOK
. pv ' https://m.edsoo.ru/863f21ca
CryuaitHblii BEIOOD
OIBITEI ¢ PABHOBO3MOKHBIMHU
18 BHCMCHTapHBIMI/I COOBITUSMHU bubmorexa HOK
. pv ' https://m.edso0.ru/863f21ca
CrnyualiHblii BEIOOD
IIpa eckas pabora "O c
19 islfoT:(:I:«:Mzmilen ZHCM;-IIE“;HHLIMI/I bubmmorexa [IOK
P " P https://m.eds00.ru/863f235a
COOBITHSIMH
bu6nunorexa [IOK
20
flepeso https://m.edsoo.ru/863f2ade
21 CBolicTBa iepeBa: €IMHCTBEHHOCTh bubmuotexa [LIOK



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

MyTH, CYIIECTBOBAHUE BUCSUYEH
BEPIINHBI, CBS3b MEXK/Y YHCIOM
BEpILUH U 4nciaoM péodep

https://m.edsoo.ru/863f2bac

22 [TpaBuiio yMHOXEHUS bubmmorexa LIOK
P M https://m.eds00.ru/863f2cd8
bu6mmoteka [IOK
23 IT
PABILIO YMHOKCHIA https://m.eds00.ru/863f2636
bubnuoreka [JOK
24 IT §
POTHBOOTONHO CODRITHE https://m.edsoo.ru/863f2f8a
o5 Huarpamma Ditnepa. O0beMHEHNE U bubnuorexa [LIOK
NepeceueHre COObITUIM https://m.edsoo.ru/863f3214
26 HecosmecTabie coobiTHs. Dopmyna bubnuoreka LIOK
CJIO’KEHHUS BEPOSITHOCTEN https://m.edso0.ru/863f3372
97 HecoBmectabie coObiTrs. Dopmyina bubnnoreka [IOK
CJI0’KEHUSL BEPOSITHOCTEN https://m.edso0.ru/863f3764
[TpaBuii0 yMHOKEHHSI BEPOSTHOCTEH.
28 YEJ'IOBHaSIy:[e OSITHOCTh " bubmmorexa [IOK
p ' https://m.edso0.ru/863f38ae
HesaBucumplie coObITUS
[TpaBuii0 yMHOKEHHS BEPOSTHOCTEH.
29 YEJ'IOBHaSIy:[e OSITHOCTh " bubmmorexa LIOK
p ’ https://m.edsoo.ru/863f3b06
HesaBucumplie coObITUS
30 [IpencraBienue ciydaitHOro bubmuorexa [LIOK
JKCHEPUMEHTA B BUJE A€PEBA https://m.edsoo.ru/863f3cbe
31 [IpencraBienue ciydaifHOro bubmuotexa [LIOK
JKCIIEPUMEHTA B BU/JIE IEpeEBa https://m.edso0.ru/863f3f20
IToBTOpEeHne, 0000IIIEHHE.
P B but6mmoreka [JOK
32 [IpencraBnenue qaHHBIX.

OmnmncarenbHas CTaTUCTHUKA

https://m.edsoo.ru/863f4128
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bu6mmoreka [IOK

33 Hosroperne, obobmene. Ipadu: L https://m.eds00.ru/8634312
KonrponsHas paboTa no remam
34 "Ciyuaiinbie coObITHS. BeposSTHOCTD. 1
I'pader"
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



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

9 KUIACC

KoauuyecTBo yacos DJIEeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoasusie | IIpakTHyeckue Aara tHpoBLIe
Bcero H3y4YeHUs1 | oOpa3oBaTeIbHbIE
padoThI padoThI pecypest
bu6nunoreka [IOK
L HpepcTaBerne AARHE L https://m.edSO(H.ru/863f47ea
2 OnucarenbHas CTaTUCTHKA 1 bubmmorexa [IOK
https://m.edsoo.ru/863f47ea
3 Orneparuy HaJ, COOBITUSAMHU 1
4 HezaBucumocTs coObITHI
5 Komb6unaTtopHoe npasuio 1 bubnumoreka LIOK
YMHOXEHUS https://m.edso0.ru/863f4e16
6 [lepecranoBku. @akropua. 1 bub6nuoreka LIOK
CoueraHus 1 YUCIIO COYETaHUN https://m.edsoo.ru/863f4e16
bubnmnoreka [IOK
! Tpeyromerii Hackazs L https://m.edso;_.[ru/863f5014
[TpakTuueckas pabota "Brraucienue
8 BEPOATHOCTEN C UCIIOIB30BAHUEM 1 1 bu6muoreka [LIOK
KOMOMHATOPHBIX QyHKIMH https://m.edso0.ru/863f5208
AJIEKTPOHHBIX TaOTHIT"
I'eomeTpuueckas BEpOSTHOCTb.
9 Crnyvaiinblii BEIOOp TOUKH U3 1 bubnnorexa [HOK

¢burypsl Ha TNIOCKOCTH, U3 OTpE3Ka,
U3 OYTU OKPYKHOCTHU

https://m.edsoo.ru/863f5884



https://m.edsoo.ru/863f47ea
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I'eomeTpuueckast BEpOSITHOCTb.
Ciy4aifHbIN BBIOOp TOYKH U3

Bu6mmoreka [IOK

10 (buUryphl Ha TUIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5a50
U3 JyT'H OKPYKHOCTH
I'eomeTpuueckast BEpOSITHOCTb.

1 Ciy4aifHbIl BBIOOpP TOYKH U3 bubnnoreka [HOK
burypsl Ha TJIOCKOCTH, U3 OTpE3Ka, https://m.edsoo.ru/863f5bfe
U3 JYTH OKPYKHOCTH
I'eomerprueckast BEpOATHOCTb.

12 Ciy4aifHbIl BBIOOp TOUKH U3 bubmuotexa [JOK
burypsl Ha TJIOCKOCTH, U3 OTpE3Ka, https://m.edso0.ru/863f5e10
U3 JIyTU OKPYKHOCTH
HcnbiTanue. Ycnex u Heyzayva.

13 Cepus ucnbITaHUN 10 H;)BOFO Bubmuorexa LIOK
yerexa https://m.eds00.ru/863f6162
Hcnrnitanue. Ycenex u Heynayda.

14 Cepus ucnpITaHui 110 H;)BOFO bubmmorexa LIOK
yerexa https://m.eds00.ru/863f6356
HcnbiTanue. Ycnex u Heynayva.

15 Cepus ucnpITaHui 10 IEPBOTO
ycrexa
Hcnsitanusa bepnyium. BuGniorexa [IOK

16 BeposiTHOCTH COOBITHI B cCepuu .
sensrTaii Bepiymn https://m.edso0.ru/863f64d2
Ucnbiranus bepnysy.

17 BepositHocTH cI())6zITHI7I B CEpUU bubmmorexa TOK

ucneITaHnui bepnyimn

https://m.edso0.ru/863f6680



https://m.edsoo.ru/863f5a50
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18 ITpaktrueckas padora "VcnibiTanus bubnmoreka [JOK
bepuymm" https://m.edso0.ru/863f67de
19 Crny4daifHasi BeIMYMHA U bubnnoreka [IOK
pacnpenesieHre BEpOATHOCTEN https://m.edsoo.ru/863f6b44
20 MaremaTruueckoe OKUAaHUE U bu6mmoreka [IOK
JIACTIEPCHS CITy4ailHON BETMYMHBI https://m.edso0.ru/863f6da6
[Ipumepsl MaTEMaTHYECKOTO
21 0KHUIaHUS KaK TEOPETHYECKOTO bubmorexa [IOK
p https://m.edso0.ru/863f6f86
CPEIHETO 3HAYCHMSI BEIMIMHBI
22 IToHsTHE O 3aKOHE OOMBIINX YHUCET bubmorexa [OK
https://m.edso00.ru/863f72c4
93 H3mepenue BeposTHOCTEM C bubnumoreka LIOK
IIOMOIIBIO YaCTOT https://m.eds00.ru/863f7652
24 [Ipumenenue 3aKoHa OONBIINX YUCEI brbmmorexa OK
https://m.eds00.ru/863f7116
o5 O06o0011eHne, cucTeMaTu3alus bubmmoreka [JOK
3HaHui. [IpeacraBienne qJaHHbIX https://m.edsoo.ru/863f783c
26 O00011eH1Ee, CHCTEMAaTA3 AL
3Hanui. OnucarenbHas CTaTUCTHKA
O0600611IeHIE, CUCTEMATU3AIMS
27 sHaHui. [IpencraBnenme TaHHBIX bubmorexa OK
P ’ https://m.edso0.ru/863f893a
OmmcaTenbHas CTaTUCTHUKA
O0001IeHNEe, CHCTEMATA3ALUA
28 3HaHMu#. BeposTHOCTE ciydaiiHOTO bubmorexa TIOK
- P i https://m.edso0.ru/863f7a4e
COOBITHS
29 O0001IeHNEe, CHCTEMATH3ALINS bubmuoreka [IOK



https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e

3HaHUU. BeposATHOCTH CIly4aliHOTO
COOBITHS. DIEMEHTBI
KOMOMHATOPUKHU

https://m.edso0.ru/863f7c9c

O0001enue, cucTeMaTA3aIUs

bu6mmoreka [IOK

30 3HaHUH. DIIeMEHTH KOMOMHATOPUKU 1 https://m.edsoo.ru/863f7e54
O00011eH1Ee, CUCTEMATH3ALUs
31 3HAHWHA. DJIEMEHTHI KOMOWHATOPUKH. 1 bubnuoreka [IOK
Crny4aifHble BETUYUHBI U https://m.edsoo.ru/863f8408
pacrpeieeHus
O0001enne, cucTeMaTH3aIus
32 3HaHu|. CilydaliHble BEJIMUUHBI U 1 bubmmorexa [IOK
https://m.edsoo.ru/863f861a
pacrpeeeHus
bubmuorexa [JOK
33 HToroBast KOHTpoNbHas paboTa 1 httos://m.edsoo.ru/863f8h56
34 O06006111EH1E, CUCTEMATHU3ALIUS 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB IIO 34

[TPOTPAMME
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MMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON

IHHPOI'PAMMBbI
7 KIIACC

Kon
IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI'O
NPoBEPSIEMOro
poBep 001ero ooOpazoBaHus
pe3yJbTara
5 BepositHOoCTh M cTaTucTHKA
51 YuraTh nH(OpMAIHIO, TPEACTABICHHYIO B TA0IUIaX, HA TUarpaMMax, MpeCTaBIsATh JaHHBIE B BUJE TaOIUII, CTPOUTH
JrarpaMMbl (CTOJIOUKOBBIE (CTOIOYATHIE) M KPYTOBBIE) IO MACCHBAM 3HAUCHHUN
59 OnuceiBaTh U UHTEPIPETUPOBATHh pealbHbIE YMCIOBBIE JaHHbIE, MPEACTABICHHBIE B Ta0IMIax, Ha JWarpamMMax,
rpadukax
53 Vcnonb3oBaTe A ONUCAaHMUSA JaHHBIX CTaTUCTHUECKHE XapaKTePUCTUKU: cpelHee apudMeTHYecKoe, MeIuaHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAYEHUS, pa3Max
54 Hmetsb npeacTaBieHue o CIy4ailHOW U3MEHUMBOCTU Ha NMpUMepax IeH, (PU3NUECKUX BETUYUH, aHTPOIIOMETPHUECKUX
JTAaHHBIX, UMETh MPEACTABIEHUE O CTATUCTUYECKON YCTONUYNBOCTH
8 KJIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl 0CHOBHOIO
NpoBEPsSIEMOro 0011ero o0pa3oBaHus




pe3yJibTaTa

5 BeposiTHOCTB U cTaTucTHKa
£ 1 W3BnekaTh ¥ MpeoOpa3oBbIBaTh HHPOPMAIIUIO, IIPEICTABICHHYIO B BHJIC TaOJHII, AUAarpamMM, rpa)uKoB, MPEICTABIATh
' JIaHHBIC B BUJIC TA0JIUII, TUarpaMm, rpa)ukoB
- OnwuceIBaTh JaHHBIE C TIOMOIIBIO CTATUCTHYSCKUX TOKA3aTelel: CpPeJHHX 3HAUCHWH W Mep paccewBaHHs (pa3Mmax,
' JUCTICPCHUS M CTAHIAPTHOE OTKJIOHCHUE)
£ 3 HaxoauTh 4YacTOThI YHUCIOBBIX 3HAYCHHW W YaCTOThI COOBITHI, B TOM YHUCIIE O pe3yJbTaraM H3MEPEHUH U
' HaAOJIFOIeHUI
£ 4 HaxoauTe BEepOSTHOCTH CIy4YailHbIX COOBITUH B OIBITAX, 3Hask BEPOSTHOCTH 3JIEMEHTAPHBIX COOBITHII, B TOM YHCIIC B
- OTIBITaX C PAaBHOBO3MOYKHBIMHU JIEMEHTAPHBIMU COOBITHIMU
5.5 Hcnonb3oBath rpadudeckie MOACTH: IEPEBO CAYYAHOTO SKCIIEPUMEHTA, IUarpaMMBbl Diiliepa, YuciaoBas mpsaMast
- OnepupoBaTh MOHATHUSMU: MHOXKECTBO, MOJMHOKECTBO; BBIMOJIHATH OMEpaIlMi HaJ MHOKECTBaMHU: OObEIHHEHUE,
' nepeceyeHue, JOMOTHEHUE; IEPEIHUCIIATh JICMEHTH MHOXKECTB, TPAMEHSTH CBOMCTBA MHOYKECTB
£ 7 Hcnonb3oBath rpadudeckoe MpeIcTaBICHHEe MHOKECTB U CBSI3eH MEXTy HUMH JIJIsl ONTUCAHHUs MPOIIECCOB U SBIICHUH, B
' TOM YHCJIE IPU PEIICHUH 3a7a4 U3 APYTUX YUeOHBIX IPEIMETOB U KypCOB
9 KUIIACC
Kon N .
HpoBepsEMoro IIpoBepsiemble npeMeTHBIE Pe3YIbTATHI 0CBOEHUSI 0CHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'O

pe3yJbTara

o01ero oopazoBaHus




BeposTHOCTB U cTatucTrka

W3Bnekarh u mpeoOpa3oBbIBaTh HH(DOpPMAIHMIO, MPEACTABICHHYIO B PAa3IUYHBIX HCTOYHMKAX B BHJE TaOJMII,

>4 auarpamm, TpaduKoB, IPEICTABIATh JAHHBIC B BUJIE TAOHII, JUarpamMmm, rpadukoB

- Pemarp 3amaun opraHM30BaHHBIM TEpeOOPOM BAPUAHTOB, & TAKKE C MCIOJIH30BAHMEM KOMOWHATOPHBIX MPAaBWI U
' METO0B

- Hcnonb30BaTh OMMCcaTENIbHbIC XapaKTEPUCTHKHU JIJISl MACCHBOB YMCJIOBBIX JIAHHBIX, B TOM YHCJIEC CPEJAHHME 3HAYCHHS U
' MEpbI PaCCEUBAHUS

54 HaxoauTh 4acTOTHI 3HAUEHHI U YaCTOTHI COOBITHS, B TOM YHUCIIC TIOJIB3YsCh Pe3yJIbTaTaMU POBEIEHHBIX U3MEPEHUI U
' HaOJIFOIeHUI

- HaxoauTh BEpOSATHOCTH CIIy4alHBIX COOBITHI B M3YyYCHHBIX OIBITAX, B TOM YHCJIEC B OINBITaX C PABHOBO3MOXXHBIMHU
' 3JIEMEHTAPHBIMHU COOBITUSIMU, B CEPUSIX MCIBITAHHUH JIO IEPBOTO yCIIeXa, B CEPUSIX UCTIBITAHUHN bepHym

5.6 Nwmets npeacTaBienne o CliydaiiHON BETUYHHE U O paclpeIeICeHUH BEPOSTHOCTEH

£ NwmeTs npencTaBiieHre 0 3aKoHe OOIBIINX YHCEI KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CITy4aitHOM U3MEHUHUBOCTH U O

POJIr 3aKOHaA OOJIBIIIMX YHCET B npupoaec u 06H.ICCTBC

HPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS




BepostHOCTB U cTaTtucTrka

[IpencraBieHre JaHHBIX B BUAC TAONHII, TUarpamm, rpaguKkoB. 3aloHEHUE TA0JHUIl, YTCHUE U TIOCTPOSHUE JUarpamMm

5.1 (cTomOMKOBBIX (CTONMOYATHIX) U KPYrOBBIX). UTeHHE rpaduKOB pealbHBIX MpoleccoB. M3Biedenne nHbopManuu u3
JMarpaMM | TabJIHII, UCTIOIb30BaHUE U UHTEPIPETALINS JaHHBIX
£ OmnucarenbHas CTaTUCTUKA: CpeHee apu(pMeTHIECKoe, MelnaHa, pa3Max, HanbosbllIee U HaMMEHbIlIee 3HaueHUs1 Habopa
' YUCIJIOBBIX aHHBIX. [IprMepsl ciaydaliHONM N3MEHYMBOCTH
53 Ciy4aiiHbIi S5KCIIEPUMEHT (ONBIT) U cly4aiiHoe coObiTue. BeposTHOCTh 1 yacToTa. Posib ManoBepoOsSTHBIX U MPAKTUYECKU
' JOCTOBEPHBIX COOBITHI B pUpoe U B ob1iecTBe. MOHEeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEHN
I'pad, BepumHa, pebpo. Crenens BepiinHbl. Yucno pédbep u cymmapHas creneHb BepiiuH. [IpencraBienue o CBsI3HOCTH
54 rpada. lenn u nukiel. [Iytu B rpadax. O6xon rpada (siinepoB myts). [Ipencrasiearne 00 OpueHTHPOBAHHOM rpade.
Pemrenue 3amau ¢ momonisio rpagos
8 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
5 BeposiTHOCTB M cTaTucTHUKA
5.1 [IpencraBieHue JaHHBIX B BUE TaOIUI, AUarpaMM, rpadukoB
59 MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu HajJ MHOXECTBaMHU: OObEeIUHEHHE, IepecedeHue,
' JIOTIOJTHEHHE
53 CaolicTBa onepanuii HajJl MHOXECTBAMHU: IIEPEMECTUTENBHOE, COUETATENbHOE, PACTIPEICIIUTENbHOE, BKITIOUEHHS
5.4 Hcnonp3oBanue rpaduyeckoro MNpeACTaBICHUS MHOXKECTB Ji ONMCAHUS PEaAIbHbIX MPOLECCOB U SBJIECHUH, NpPHU




pemiCHUN 3a4a4.

W3smepenne paccenBanus JaHHBIX. Jlucmiepcuss W CTaHAAPTHOE OTKIOHEHWE YHCIIOBBIX HaOopoB. Jluarpamma

9.5
paccenBaHUs
DnemMeHTapHble  COOBITHS — ciaydaiiHoro ombita. CiydaiiHble coObITHA.  BepostHoctH  coObITHHA.  ONBITBI €
5.6 PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUAMU. CiydaiiHblil BEIOOp. CBSI3b MEXTy MAIOBEPOSTHBIMU U IPAKTHUECKU
JIOCTOBEPHBIMU COOBITUSIMU B PUPOJIE, OOIIECTBE U HAYKE
£ HepeBo. CBoICTBa AepeBbEB: €IUHCTBEHHOCTD ITYTH, CYIIIECTBOBAHNE BHUCSUEH BEPILIUHBI, CBS3b MEXKIY YUCIOM BEPIIUH
' u unciaoM pédep. [IpaBuiio ymHoxkenus. Pemenue 3agau ¢ momoisto rpagos
cg [IpotuBononoxubsie codbiTus. Juarpamma Oitnepa. O0bequHeHNe U niepeceueHne coobiTuil. HecoBmecTHbIE COOBITHS.
' dopmyIia ClI0KEHUS BEPOSTHOCTEN
59 VYcnosHas BeposiTHOCTB. [IpaBuno ymHoxeHus. HezaBucumble coObITHS
£ 10 [IpencraBineHne 3KCIEpUMEHTa B BUJAE JAepeBa. PelleHne 3alad Ha HaXOXKIACHHE BEPOSTHOCTEN C MOMOIIBIO JIEpeBa
' CIIy4alfHOTO HKCIIEpUMEHTa, Iuarpamm Disepa
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTuCcTHKA
- [IpencraBienure naHHBIX B BUAE TaONMIl, AUarpamM, rpaduKoB, MHTEpHpeTalus AaHHbIX. UTeHHEe M MOCTpoeHue TalJuil,
' auarpamm, rpauKoB IO peaIbHbIM JTJaHHBIM
5.2 [TepecTanoBku u pakTopua




5.3 CoueraHus ¥ YUCIIO COYCTAaHUM

5.4 Tpeyronbuuk [lackans. Pemenue 3a1a4 ¢ MCMoOIb30BaHUEM KOMOWHATOPUKH

5.5 I'eomeTpuueckas BepossTHOCTh. Ciry4yailHbIi BEIOOP TOUKH U3 (PUTYPHI HA MJIOCKOCTH, U3 OTPE3Ka U U3 TyTU OKPYKHOCTH

5.6 UcneiTanue. Ycnex u Heynada. Cepusi HCTIBITAHUH J10 IEPBOTO ycrexa

5.7 Cepus ucnibiTanuii bepnymiu. BepostHoctr coObITui B cepun uctbiTanuii beprymm

5.8 CrnyuaiiHas BeTUYHHA U paclpe/ielieHne BEPOSTHOCTEN

50 Matematuueckoe oxunanue u aucnepeus. [IpuMepsl MaTeMaTHUECKOTO OXKUAAHUS KaK TEOPETUYECKOr0 CPEeIHEro 3HAYEeHUs
' BEJTMYMHBI

5.10 Matematuueckoe 0KHJIaHUE U JUCTIEPCHUsl CIIydailHOM BETUYMHBI «9UCIIO YCTIIEXOB B CEPUU UCTIBITAaHUN bepHyIm»

£ 11 [TonsiTue o 3akone OonpluX yucen. M3amepenrne BEpoITHOCTEH ¢ MOMOIIBIO YacToT. Pojb 1 3HaYeHue 3akoHa OOJIBIIUX YUCET
' B IIPUPOJIE U 0OIIeCTBE

MHNPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJBHON ITPOTPAMMBI OCHOBHOT'O OBIIETO OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBAHUSA K IPEAMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOM MPOrpaMmbl
OCHOBHOT0 0011ero oopaszopanus Ha ocHoBe PI'OC

VMmenune OIICpHUPOBATE NOHATUAMH: MHOXKCCTBO, IMOAMHOXCECTBO, OIICpallMKM HAA MHOXCECTBAMHU, YMCHHC OIICPpHUPOBATH
IIOHATUAMMU: rpa(b, CBSI3HBIM rpa(p, ACPCBO, IUKII, IPUMCHATH UX MPU PCIICHUUN 3ada4; YMCHUC HUCII0JIb30BATh rpa(pnqecxoe

1
MMpEACTABJICHUEC MHOXKCECTB JIA OIMMMCAHUA PCAJIbHBIX INPOLECCOB U SABJIICHUU, IIPU PCHICHUHN 3aJda4 U3 APYTHUX y‘IC6HBIX
npeaAMETOB

2 VMmenune OINICPHUPOBATH MMOHATHUAMU: OIMPECACIICHUEC, aKCUOMA, TECOpPEMA, JOKA3aTCIbCTBO, YMCHUEC PACIIO3HABATH HCTHHHEBIC U




JIOKHBIC BBICKA3bIBaAHU A, IPUBOJAUTL NPUMEPBI U KOHTPHPUMEPLI, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHU N

YMenue OINICpHUPOBATH MOHATUAMU. HATYPAJIBHOC YUCIIO, IPOCTOC U COCTABHOC YUCIIO, ACIUMOCTb HATypaJIbHBIX YUCCII,
IMPU3HAKH JCTIUMOCTH, LECJI0€ YHUCIO0, MOAYJIb YUCJIa, OOBIKHOBEHHAS I[p06b n JeCaTUYHasz I[p06b, CTaH,HapTHBIﬁ BU/J 4uUcCJa,
pauruoOHaJIbHOC YUCJIO, HPPALUMOHAJIBHOC YHCIIO, apI/I(bMeTI/ILIeCKI/Iﬁ KBa,HpaTHBIﬁ KOp€Hb, YMCHHUEC BBIIIOJIHATH HefICTBI/IH C
YuciliaMH, CpaBHUBATh U YIIOPAAOYMBATE YKCiia, IPEACTABIIATh YMCJIa Ha KOOpI[PIHﬂTHOfI HpﬂMOfI, OKpYTIJIATH YHClia; YMCHHC
ACJIaTh IPUKHUIKY U OLICHKY pC3yJibTaTa BBIYHMCJICHUIN

YMeHne onepupoBaTh MOHATUSMU: CTEMEHb C ILIEJBIM IMOKa3aTeneM, apudMEeTUUeCKUil KBaapaTHbIA KOPEHb, MHOTOYJIEH,
anredpanyeckasi IpoOb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJibHOM cTeneHU OOJIbIIE €UHUIBI, YMEHHUE BBHIMIOIHAThH
pacuétel mo QopmynaMm, mpeodOpa3oBaHUsA UENbIX, APOOHO-PAlMOHANBHBIX BBIPAKEHUNW U BBIPAKEHUU C KOPHSIMH,
pa3joKeHNe MHOTOYJIEHA Ha MHOXKUTEIH, B TOM YHCJIE C UCHOJB30BaHHMEM (OpPMYJT Pa3HOCTH KBAApaTOB M KBajapaTa
CYMMBI U PA3HOCTH

YMenue onepupoBaTh MOHATHUSIMHU: YUCIOBOE PABEHCTBO, YPAaBHEHHUE C OJHOW IEPEMEHHOM, YMCIOBOE HEPABEHCTBO,
HEPABEHCTBO C MEPEMEHHOM; YMEHHE pellaTh JUHEHHbIE U KBaJpaTHBIE YPaBHEHUS, JPOOHO-pAIMOHANBHBIC YPAaBHEHHUS C
OJIHOI TIepeMEeHHOM, CUCTEMBI IBYX TUHEHHBIX ypaBHEHUI, TMHEIHbIC HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YMCIE MPU PELIEHUHM 3a4a4 U3 JAPYTrUX NOPEAMETOB M
MPAKTUYECKHUX 3a7[au; YMEHHE HCIOJIb30BaTh KOOPAWHATHYIO MPSMYIO U KOOPAUHATHYIO IUIOCKOCTH IIJISl M300paskeHUs
pELIeHNI ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMHU: (QYHKIUS, TpadpuK (YHKIUU, HYIM (QYHKIMH, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
NPOMEXYTKH BO3pacTaHusl, yObIBaHUs, HAUOOJIbIlIEe U HAaUMEHblIIee 3Ha4eHUsl (YHKINU; YMEHHE ONepUpOBaTh MOHATUSAMU:
npsMasi IPONOPLUUOHATIBHOCTD, JIMHEHHAs (yHKLUS, KBajpaTHuHas QyHKIMs, oOpaTHas MPONOPLIHOHAIBHOCTE, apaboia,
runepOosia; yMeHHe CTpOMTh Tpapuku (QYHKIMHA, HCIONb30BaTh rpaduKu A ONpeJeNieHHs CBOMCTB MpPOIECCOB U
3aBHCUMOCTEH, JUIsl pelieHus 3aa4 U3 APYrux y4eOHbIX MPEeIMETOB U pealibHOM JKU3HM; YMEHHE BhIpaxkarh (Gopmynamu
3aBHCHUMOCTH MEXIY BeTMUUHAMU

YMeHue omnepupoBaTh MOHSATHSAMU: MOCIENOBATENbHOCTh, apu(MeTHyYecKass U TeOMETpPHUYEecKas MPOTPEeCCHH; YMEHHeE
UCIIOJIb30BaTh CBOMCTBa IMOCIeq0oBaTeNbHOCTEN, (OPMYIIBI CyMMBI U OOIIEro 4YjieHa MpU PElIeHUH 33Jad, B TOM 4YHCIe
3aJa4 U3 IpYrux y4yeOHbIX MPEAMETOB U peaabHON KU3HU

YMmenune peuiaTh 3aga4u pPasHbIX THUIIOB (B TOM YHMCJIC HAa ONPOUCHTHI, J0JIM U YaCTH, JBUKCHHC, pa60Ty, LOECHY TOBApOB U




CTOMMOCTH TOKYIIOK M YCIYT, HAJOTH, 33Ja4l U3 00JAacTH YNPABJICHUS JUYHBIMH M CEMEWHBIMHU (PMHAHCAMH); YMEHUE
COCTABJISITh BBIPAYKECHHUsI, yPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBMIO 3a/1a4H, UCCIIEI0BATH ITOJY4YEHHOE PELIECHUE U
OLIEHUBATb [IPABJIONOA00HOCTb OJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBath NOHATUAMU: (UTYpa, TOUKA, OTPE30K, MpsiMasi, J1yd, JOMaHas, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK,
pPaBHOOEIPEHHBI U PAaBHOCTOPOHHUU TPEYrOJbHUKH, MPSMOYTOJbHBIA TPEYroJbHUK, MenuaHa, OMCCEKTpHCa U BBICOTA
TPEYroJbHUKA, YETHIPEXYTOJNbHUK, MapajjiesiorpaMM, poMO, HpPSMOYTOJIbHHUK, KBaJapaT, Tpameuus; OKPYKHOCTb, KpYT,
KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpaMHU; YMEHHE pellaTh 3aJadd, B TOM YHUCIE U3 MOBCEIHEBHOI
KU3HH, HA HAXOXKJCHUE T€OMETPUIECKHUX BEJIMYMH C IPUMEHEHUEM U3YYEHHBIX CBOMCTB GUTYp U (HaKkToB

10

YMeHue  omepupoBaTh  MOHSATHAMH:  PAaBEHCTBO  (uryp, paBeHCTBO  TPEYroJbHUKOB, IApAJUICTBHOCTh H
NEPIEHIUKYIAPHOCTh MPSMBIX, YIOJl MEXIy MpsAMbIMU, HEPIECHIUKYJAp, HAKJIOHHAs, MPOEKUus, mojodue Quryp,
n0J00HBIE TPEYTOJIbHUKH, CUMMETPHUsI OTHOCUTEIIBHO TOYKU U MPSIMOM; YMEHHE paclio3HaBaTh PaBEHCTBO, CUMMETPUIO U

nogooue Guryp, mapayuIeTbHOCTh U IEPICHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOLIEM MHpPE

11

YMeHue onepupoBaTh MOHATHSMU: JJIMHA, PACCTOSHUE, yroil (BeIMYMHA yIJla, CUHYC M KOCHHYC yIja TpPeyroJibHUKa),
IUIONIA/lb; YMEHHUE OLIEHMBATh pa3Mephbl MPEIMETOB M OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHE NPUMEHATH (OpPMYJIbI
nepuMeTpa M IUIOIAAM MHOTOYTOJIBHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oObeMa MpsIMOYrOJbHOIO
napajuleenumnea; yMeHUe NPUMEHATh NPU3HAKA PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEyrOJbHUKA,
teopemy IIudaropa, TpuroHomMeTpuYeCKue COOTHOIICHHUS I BBIUMCIICHUS JUIUH, PACCTOSIHUM, TUTOIaaen

12

YMmenue nzo0paxkaTh MIOCKUE GUTYpbl M UX KOMOMHAIIMH, TIPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY MJIM CUMBOJIBHOMY ONHMCAHUIO

13

YMmenune OINCpHUPOBATH MOHATHUAMU: MPAMOYIOJIbHAsA CUCTEMA KOOPAWHAT, KOOPAHUHATEI TOYKHU, BEKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YUCJIO, CKAIIAPHOC IMTPOU3BCACHUC BEKTOPOB; YMCHHEC UCITIOJIB30BATh BEKTOPHLI U KOOPAWHATHBI JAJId
MNPEACTaBJIICHUA JAHHBIX U pCHICHUS 3a/1a4, B TOM YUCJIC U3 APYTHUX y‘-ICGHBIX npeaMETOB U pCaHBHOfI JKHN3HHU

14

YMeHue onepupoBaTh MOHATHIMU: CTOJOUKOBBIE U KPYroBbIE AMAarpaMMbl, TaOJIHIIbI, cpeiHee apudMeTHIeCcKoe, MeIhaHa,
HauOosblllee M HaUMEHbIllee 3HAUYEHHs, pa3Max 4YHCIOBOTO Habopa; yMEHHE U3BJI€KaTb, HMHTEPIPETUPOBATH M
npeoOpa3oBbBaTh MHGOpPMAIMIO, MPEJICTaBICHHYI0 B TaliWIlaX W Ha JAMarpaMMax, OTPa’Kalollyl0 CBOWCTBA H
XapaKTEpUCTHKHU PEaIbHbBIX IIPOLIECCOB U SIBJICHUI; YMEHHE PAaCIIO3HABAaTh U3MEHUYMBBIC BEJIMUMHBI B OKPYKAIOLIEM MUPE

15

YMeHue onepupoBaTh NOHATHIMU: CIyYalHBIN OMBIT (CAyYalHbIA SKCIIEPUMEHT), JIEMEHTapHOE COOBITHE (JIEMEHTapHBIN




UCXO0J) CIY4YalHOTO OIbITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HAXOJUTh BEPOSITHOCTH CIyYalHBIX
COOBITMM B ONBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMM COOBITHUSIMM; YMEHHE pelaTh 3aJauyd  METOJIOM
OpPraHM30BaHHOIO Imepedopa M € HCIOJIb30BAHHMEM IpaBWJIa YMHOXKEHHS; YMEHHME OLICHHBAaThb BEPOSITHOCTU pPEealbHbIX
COOBITUH U ABICHUH, IOHUMATh POJIb IPAKTUYECKU JOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITUH B OKPYXAIOLIEM MHUPE U B
KHU3HHM; 3HAKOMCTBO C IOHATHUEM HE3aBUCHUMBIX COOBITHH; 3HAaKOMCTBO C 3aKOHOM OOJBIIMX 4YHUCEI U €ro pojbio B
MacCCOBBIX SIBJICHUSIX

16

YMmenue BI)I6I/IpaTI) MO AX OIS H3y‘l€HHLIﬁ MCTOH IJid PpCHICHUA 3aaadyu, IMPHUBOJAUTL HNPHUMEPLI MATCMATUUYCCKHUX
3aKOHOMepHOCTeﬁ B IPpUPOAC M KU3HU, PACIIO3HABATH IIPOABJIICHHUC 3daKOHOB MATCMATHKU B HCKYCCTBEC, OIIMCHIBATH
OTACJIbHBIC BbIAAOMIUECA PE3YJIbTAThI, IOJYUYCHHBIC B XOAC PA3BUTUA MATCMATHUKHU KAK HAYKU, IMPUBOIAWUTH IPHUMCEPLI
MAaTEMATUYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB B OTEYECTBEHHOM U BCGMHpHOﬁ HCTOPUHU

HEPEYEHDB 9JIEMEHTOB COIEPKAHUA, ITPOBEPAEMBIX HA OI' 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1 Yucna v BBIYUCIICHHS

11 Harypanbnsle u nenbie yncna. IIpu3Haku 1eIMMOCTH LENBIX YUCEI

1.2 OOBIKHOBEHHBIE U IECATUYHbIE IPOOH, IPOLEHTHI, 0ECKOHEUHbIE IEPUOANUECKUE APOOH

13 PanmonaneHble uncna. ApupmMeTHuecKre onepaiy ¢ palioHAIbHBIMU YUCIIaMU

14 JlelicTBUTENbHBIE YKcaa. ApupMETHUYECKHE ONepalii C AeHCTBUTEIbHBIMH YHCIAMU

15 [TpuOnmxEHHBIE BEIYUCTICHUS, TPaBUIIa OKPYTIICHUSI, TPUKUIKA U OLIEHKA pe3yJibTaTa BIYMCICHUN
2 AnrebpanuecKue BEIpaKeHUs

2.1 BykBeHHbBIE BBIpaXKeHUS (BBIPAXKEHHUS C TEPEMEHHBIMH )

2.2 Crenens ¢ nenbM nokaszareneM. CTENEHb ¢ pallMOHAIBHBIM MTOKa3areneM. CBOWCTBA CTENIEHU

2.3 MHorousieHs!

24 Anrebpanueckas 1poob




2.5

Apudmernueckuii KOpeHb HATYPAIbHOM cTenenu. J{edcTBH ¢ apuMETHIECKUMU KOPHSIMH HATYpaJIbHOM CTeTeHH

3 YpaBHEHUS U HEPaBEHCTBA
3.1 Ilenbie u qpoOHO-paLnoHaIbHbIE ypaBHEHUA. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Llenbie u qpoOHO-paLoOHaIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemienue TeKCTOBBIX 3a1a4

4 YucnoBele NOCIE10BATEIEHOCTH
41 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS IOCIIE0BATEILHOCTEN
4.2 Apudmernueckast u reomeTprueckas nporpeccun. Dopmyna cI0KHBIX TPOLEHTOB

3) OyHKUINU

Oynkuus, cnocodsl 3ananus ¢pyHkuuu. ['paduk ¢ynkumu. OOnacTs ompeneneHuss ¥ MHOXKECTBO 3HaYeHHH (GyHKuuu. Hymm
5.1. ¢ynkuuu. ITpomexyTku 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHUMYMBI (YHKLHUH.
HauOonpiiee u HauMeHblIee 3HaueHHe QYHKIMY Ha IPOMEXKYTKE

6 Koopaunats! Ha IpsIMOI U IIIIOCKOCTH
6.1 KoopaunaTthas npsimast
6.2 JlexapToBbI KOOPIMHATHI Ha MIIOCKOCTH

7 I'eomerpus
7.1 ['eomeTpuueckue (GpUrypsl ¥ UX cBOicTBa
7.2 TpeyronpHuk
7.3 MHOroyronsHuKu
74 OKpy’>KHOCTb U KpPYT
75 W3mepeHne reoMeTpuiecKux BeIUYHH
7.6 BexTops! Ha TUIOCKOCTH

8 BeposiITHOCTB 1 cTaTHCTHKA
8.1 OrnucarenbHas CTaTUCTHKA




8.2 BepostHoCcTh
8.3 KomOunaropuka
8.4 MHoxecTBa

8.5 ['padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

Bunenkun H.4., XKoxos B.U., UecnokoB A.C. u ap. Marematuka. 5 kinacc. B 2 4. M.:IIpocBemienne
Bunenkun H.41., )Koxor B.U., UecnokoB A.C. u ap. Martemaruka. 6 knacc, B 2 4. M.: [IpocBemenue
MakapseraeB FO.H., Munmiok H.I'., Hemxos K.W. u ap. Anre6pa. 7 xmacc. M.: [Ipocsemenue

Atanacs JI.C., byry3os B.®. u np. 'eomerpus, 7-9 knacc. M.: [IpocBemienue

Bricoukwnit U.P., Amenko 1.B. Marematuka. BepositHocTs u ctatuctuka B 2 4. 7-9 xi1. M.: [Ipocsemienne
MakapseraeB FO.H., Munmiok H.I'., Hemxos K.W. u ap. Anre6pa. 8 kmacc. M.: [Ipocsemenue

MakxkapseraeB FO.H., Munmgiok H.I'., Hemxos K.W. u ap. Anre6pa. 9 kmacc. M.: [Ipocsemenue

NoakrwnE

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

OUIUN — dbenepanbHbI HHCTUTYT MEJAaroruyeckux uamepennii — https://fipi.ru/

VYuu.py — o6pa3oBaTenbHbIM mopTan https://uchi.ru/

bu6moreka IIOK  https://m.edsoo.ru
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