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IIpeamer (Kypc) MaTeMaTHKA

Kuace 5-9 knaccesl

O6miee kommvecTBo yacoB o yueonomy nnany 1003: B 5 kimacce — 170 yacos (5 yacoB B Henenio), B 6
kiacce — 170 vacos (5 yacoB B Henenmo), B 7 kiacce — 204 yaca (6 wacoB B Hemenmo), B 8 kimacce — 204 yaca
(6 gyacoB B Hemelmo),B 9 kmacce — 255 gacoB (7,5 gaca B HEEIIO).

CocraBnena B coorBeTcTBUM C DenepanbHoil pabodell mporpaMMoll MO MaTeMaTHKE U
Koncrpykropom pabounx mporpamm (caiita «ExuHoe comepikanue oommero oopa3oBaHus»).

Yyuebnuku:

5 knacc: Bunenkun H.4., XKoxos B.1.,

Yecnokos A.C. u ipyrue Maremaruka: 5-it knacc: 6a30Bblii ypoBeHb:yueOHHK: B 2 yacTax M. [Ipocsemenne 2023
6 knacc: Bunenkun H.51.,0 XKoxos B.U., Yecnokos A.C. np. Maremaruka B 2-x yactsix M. [Ipocserienue 2024

7 KJacc:

Anrebpa: Makaperues F0.H., Munarok H.I'., Hemikos K.W. u apyrue; nox pen. Tensxosckoro C.A. Anredpa 7
xi.-M.: [lpocBemenue, 2023

8 xmacc:

Anrebpa: Makaperues FO.H., Munmtok H.I'., Hetukos K.1. u npyrue; non pexn. TensikoBekoro C.A. Anre6pa 8 ki1.-
M.: IIpocsemrenue, 2024

9 xuacc:

Anrebpa: A.I.Mopnkosuy, H.I1. HukonaeB YueOHUK 11 00111€00pa30BaTeIbHBIX OpraHU3aIii (YriTyOIeHHBINA
ypoBeHb) (B 2-x yactsix) U.2/A.I'. MopakoBu4 u 1p., noj penakuuein A.I.Mopakosua M. Muaemo3una 2019
I'eomerpust: JI.C.Atanacsu,B.®.byry3oB, C.b. Kagomiies, 3.I". [To3usk, L.M.IOauna [eomerpus 7-9 kmaccet M.
IIpoceemenue 2023

BepositHocTh M cratucTrka: Briconkuit U.P., Slmenko WU.B./mox pex. Smenko 1.B. Maremartuka. BepositHocTs 1
craructuka 7-9 knacc M. [pocsemenne 2023

Paccmotpena na 3acenanuu [HIMO
ITpotokon Ne 1 ot « 28 » aBrycra 2025T.
PykoBoauTens [IIMO Ayb6axkupoa C.A.




INOACHUTEJIBHASA 3AIIMCKA

[TpuopuTeTHHIMHU HETAMU 00yICHHS] MaTeMaTUKe B 5—6 Kitaccax siBISIFOTCSL:

e TMpOJOIDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMATUYECKUX MOHATHM
(uucmo, BenMYMHA, TreoMeTpuyeckas Qurypa), 0OECIeUUBAIOIINX
MPEEMCTBEHHOCTh W MEPCHEKTUBHOCTh MaTeMaTHYEeCKOro 00pa30BaHUS
00yJaroITuXCs;

e Pa3BUTHE MHTEUIEKTYaAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MO3HABATEIbHON AKTUBHOCTH, HMCCIIEOBATEIbCKUX YMEHMM, MHTEpeca K
U3YYEHUIO MATEMAaTUKU;

e TMOABEACHUE OO0YYAIOIIMXCS Ha JIOCTYIMHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MATEMAaTUKU U OKPYKAIOLIEr0 MUPA;

e (opMmupoBaHue QYHKIIMOHAILHON MAaTEMAaTUYECKON IPAMOTHOCTH: YMEHHUSI
pacrio3HaBaTb MaTeMaTHYeCKUe OOBEKThl B pEAIbHBIX KMU3HEHHBIX
CUTYyalHsX, NPUMEHITh OCBOCHHBIE YMEHHMs [UJIsl PEHICHHUS NPAKTHKO-
OPUEHTHUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI U
OLICHUBATh UX HA COOTBETCTBUE MTPAKTUUECKON CUTYaIUU.

OCHOBHBIE JIMHHUM COAEP/KAHUSA Kypca MaTreMaTUKu B S5—6 Kiaccax —
apudmMeTnyeckas ¥ TeOMEeTpUIecKasi, KOTOpbIE pa3BUBAIOTCS MapauIeIbHO, KaKaas
B COOTBETCTBUM C COOCTBEHHOM JIOTUKOW, OHAKO, HE HE3aBUCUMO OAHA OT JIPYIOM,
a B TECHOM KOHTAaKT€ U B3aUMOZECHCTBUU. Takke B Kypce MaTEMaTHKHU ITPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU aJireOpbl U ONMHUCATEIbHON CTaTUCTUKH.

N3ydyenune apupMeTHuuecKoro Marepuaia HauMHAeTCsl CO CUCTEMATHU3aluu U
pa3BUTHUS 3HAHUW O HATypaJbHBIX YMCIAX, MOJYYEHHBIX Ha YPOBHE HAa4YaJIbHOTO
oOurero oopazoBanus. [Ipu 3ToM COBEpIIEHCTBOBAHUE BBIYUCIUTENBHOW TEXHUKU U
(opMHUpOBaHUE HOBBIX TEOPETUYECKUX 3HAHMI COYeTaeTcsi C pa3BUTHEM
BBIUMCIIUTEIBHON KYJIbTYpHl, B YaCTHOCTU C OOY4YEHHMEM MPOCTEHIINM MpHEMaM
IOPUKUIKU U OLIEHKH DPE3Yy/IbTaTOB BbIYMCICHUI. M3yueHue HaTypasbHBIX 4YHCE
MPOJOJDKAeTCsl B 6 Kijacce 3HAKOMCTBOM C HAYAJIbHBIMU IOHSATHSIMHU TEOPUU
JETMMOCTH.

Hauano m3yueHusi OOBIKHOBEHHBIX M JECSATHUHBIX IpOOE OTHECEHO K 5
KJIaccy. DTO TEPBBIM 3Tall B OCBOGHUU ApoOeH, KOTJa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UJAESIMH, TOHATUAMH TeMbIL. [Ipu 3TOM paccMOoTpeHrne OOBIKHOBEHHBIX
npoOell B MOJHOM 00BbEME MPENIIECTBYET M3YYEHHUIO JIECATUYHBIX APOOEH, uTo
L[eJIECO00pa3HO C TOYKU 3PEHUs JIOTMKU M3JIOKEHHST YHUCIIOBOW JIMHUHU, KOTAa
paBWJia JEUCTBUHN C IECATUUYHBIMU JIPOOSIMH MOXKHO 0OOCHOBATh YK€ M3BECTHBIMU
QITOPUTMaMHU BBITIOJTHEHUS IEUCTBUI ¢ OOBIKHOBEHHBIMH JIPOOSMU. 3HAKOMCTBO C
JECSITUYHBIMU IPOOSMHU PACIIUPUT BO3ZMOKHOCTH VISl IOHUMAHUS 00 y4aroluMuUCs
IPUKIAHOTO MPUMEHEHUS HOBOW 3alUCH MIPU U3YUYEHHUH APYTUX MPEAMETOB U MpU
IPaKTUYECKOM Hcronb3oBaHuu. K 6 kimaccy OTHECEH BTOPOHM 3Tam B U3Y4YEHUU



apoOei, T/Ae TPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPaBHEHUS U
npeoOpa3oBaHusl JpoOel, OCBOCHHWE HOBBIX BBIUHUCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBAaHWE TEXHUKU BBIYMCICHUN, B TOM 4YHUCIE 3HAYECHUN BBIPAKCHU,
COJIEpP)KAIIMX M OOBIKHOBEHHBIE, U JE€CATUYHBIE ApPOOU, YCTAHOBJICHHE CBS3EH
MEXJly HUIMH, pacCMOTpeHHe TpUEMOB pelieHus 3a1a4 Ha Ipobu. B Hauane 6 kiacca
IPOUCXOJUT 3HAKOMCTBO C TOHSITUEM ITPOLIEHTA.

OCOOEHHOCTBIO U3YyUEHUS MOJIOKUTEIbHBIX U OTPULIATEIbHBIX YHCE SIBIIETCS
TO, YTO OHHM TaK)X€ MOT'YT pacCMaTpUBaTbCi B HECKOJBbKO 3TanoB. B 6 kiacce B
Havasie u3ydeHusi Tembl «llomoKuTeNbHbIE U OTPULIATENbHBIE YMCIA» BBIACISAETCS
nonreMa «lLlenble uncia», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMU
YyuCIaMU W JICUCTBUAMHM C TIOJIOKUTEIBHBIMA W OTPUUATEIbHBIMUA YHCIAMH
IIPOUCXOAUT HAa OCHOBE CONEPKATEILHOI0 MOAX0Aa. DTO MO3BOJISIET HA JOCTYITHOM
YPOBHE TIO3HAKOMHUTH OOYYAIOUIMXCS TMPAKTUYECKH CO BCEMU OCHOBHBIMU
NOHATHUSIMUA TEMBI, B TOM 4YHCIE€ M C MPAaBWIAMH 3HAKOB IIPH BBINOJIHEHUH
apudmMernyeckux JedcTBuil. M3yueHue palMOHANBHBIX YHCET Ha 3TOM HE
3aKOHUYUTCA, a OyJeT MPOJAOHKEHO B Kypce anreopsl 7 Kiacca.

[Ipy oOydeHHM pELICHHIO TEKCTOBBIX 3ajad B 5—6 KilaccaXx HMCIOJIb3YIOTCS
apumeTnueckue npuémsl pemenus. [Ipu oTpaboTke BRIUUCIUTENBHBIX HABBIKOB B
5—6 KJaccax paccMaTpHUBAIOTCS TEKCTOBBIE 3a/1a4yl CJAEAYIOLIMX BHJIOB: 33Ja4d Ha
JBUYKEHUE, HA YaCTH, Ha MOKYIIKH, HA pa0OTy ¥ MPOU3BOAUTEILHOCTD, HA IPOLIEHTHI,
Ha OTHOLIEHUs W mpornopuuu. OO0yyaromuecs 3HaKOMSTCS ¢ MPUEMAMU PELICHUS
3aja4 mepedopoM BO3MOXKHBIX BApUAHTOB, y4aTcsi paboTarh C HHQOpMaIueH,
peCTaBICHHON B (popMe TaOIuUIl UK JUarpamM.

B  mporpamme  yuebHOro kypca «Maremartuka» — IperyCMOTPEHO
(dbopMUpoBaHUE MPOIEIEBTUYECKUX alreOpandecKux MpelcTaBieHnil. bykBa kak
CUMBOJI HEKOTOPOTO 4YHuCJa B 3aBUCUMOCTH OT MaTE€MAaTHYECKOIO KOHTEKCTa
BBOJMTCS MOCTENEHHO. BDyKBEHHasi CHUMBOJIMKA IIMPOKO HCIHOJIB3YETCA MPEXIIEe
BCErO JIJIS 3alUCH OOIIMX YTBEPXKICHUM U NpejIoxKeHuH, GopMyIl, B YaCTHOCTH AJis
BBIYHCIICHUS] TEOMETPUUYECKUX BEJIUYHH, B KAYECTBE «3aMECTUTEIISD) YUCIIA.

B mnporpamme yueOHOro kypca «MaremaTuKa» MpelCTaBlieHA HarsaHAas
rEOMETPHS, HalpaBJICHHAs Ha pa3BuTHE o0pa3Horo MBIIUICHUS,
MIPOCTPAHCTBEHHOI'0 BOOOpaXKeHUsI, N300Pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIN dTan
B U3yYEHUU T€OMETPHUM, KOTOPBIM OCYHIECTBISETCS HA HAIJIAIHO-TIPAKTUYECKOM
YpOBHE, OMMPAETCS HA HarJAHO-00pa3Hoe MblUieHue oOydarouuxcs. bombiias
pOJIb  OTBOAUTCS  NPAKTHUYECKOW  JACSATEIBHOCTH, ONBITY, 3KCIEPUMEHTY,
MoJienupoBanuio. O0ydaromuecs 3HaKOMATCS C T€OMETPUUECKUMH (UrypaMu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HMX MPOCTEUIIMMH KOH(PUTypalHsMHu, ydarcs
n300pakaTh UX Ha HEIMHOBAHHOW M KJeT4aroil Oymare, paccMaTpUBarOT HX
IIPOCTEHUIIINE CBOWCTBA. B mporecce u3ydeHUsl HArsiIHOW TIeOMETpUM 3HAHUS,



MOJTly4YeHHbIE O0YYalOIIMMUCA Ha YpOBHE HaudajgbHOro oOIIero oOpa3oBaHHUS,
CUCTEMATU3HUPYIOTCS U PACILIUPSIIOTCA.

CornacHo y4yeOHOMY MjaHy B 5—6 KiaccaX H3y4aeTcs HMHTEIPUPOBAHHBIM
npenmer «MareMarrka», KOTOpPbI BKJIIOYAeT apu(PMeTHUecKuid marepuan Hu
HarJsiIHYI0 TEOMETPHUIO, a TaKXKe IPOIEAEBTUUECKHE CBEICHUS W3 aiaredpsl,
AJIEMEHTHI JJOTUKH U Hayaja ONUCaTENbHONW CTATUCTUKH.

Ha wu3yuenue yueOHOro kypca «Maremaruka» orBoautcs 340 4dacoB: B 5
kiacce — 170 gacos (5 yacoB B Hepenio), B 6 kitacce — 170 wacos (5 4acoB B Hesesio).



COJEPXAHUE OBYYEHMUA
5 KNIACC

HarypanbHble ynciia 1 HYJIb

Harypansnoe uucno. Psg narypanbnbix uncen. Yucno 0. M3oOpaxkenue
HATypaJbHBIX YMCEJI TOUKAMU Ha KOOPAMHATHOW (YUCIIOBOM) MPSMOM.

[TosuuuonHast cucrema cuuciaeHus. Pumckas HyMmepanus Kak MpUMED
HETO3UIIMOHHON CUCTEMBI CUUCIICHUS. [lecsiTuuHas cucTeMa CUMCIICHHUS.

CpaBHEHUE HATYpalIbHBIX YUCEN, CPABHEHUE HATYPAJIbHBIX YHMCEN C HYJIEM.
Crioco6s! cpaBHeHUs. OKpyTJIeHHE HATYPaJIbHBIX YUCEIL.

CnoxxeHue HaTypaJIbHbIX YMCEN, CBOMCTBO HYJSl MIPU CIOKEHUU. Beruutanue
KaK JeicTBUE, OOpaTHOE CIOKEHHUIO. Y MHOXKEHUE HATypalbHBIX YHCEN, CBOMCTBA
HYJIS U IUHUIBI TIPU YMHOKEHUH. JleneHne Kak AeicTBre, 00paTHOE YMHOXKEHHUIO.
KomnonenTel  nelicTBui, CBA3b Mexay HuMu. [IpoBepka pesynbrara
apudmeTndeckoro aeicTBusA. llepeMecTuTeIbHOE W COYETATENLHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI M YMHOXEHHUS, PACIPEEIUTEILHOE CBOMCTBO (3aKOH)
YMHOXCHUS.

Hcnons3oBanue OyKkB Aj1s1 0003HAUEHUSI HEU3BECTHOI'O KOMIIOHEHTA U 3allUCH
CBOMCTB apU(PMETUUECKUX TCUCTBHI.

Jemurenn u KpaTHBIE 4YMCIa, PA3JIOKEHHE Ha MHOXUTend. I[IpocTeie u
coctaBHble yucna. [Ipusnaku nenmmmoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom.

CreneHb ¢ HaTypaJibHbIM IIOKa3aTeleM. 3alucCh YWCIa B BUAE CYMMBI
Pa3pSIHBIX CIaracMbIX.

UucnoBoe BblpakeHHE. BpIYMCIIEHHE 3HAYEHWM YHUCIOBBIX BBIPAXKCHUM,
MOPSANOK  BBINIOJIHEHUS  JEUCTBUM.  MCmosib30BaHME  TpU  BBIYMCIICHUAX
NEPEMECTUTENILHOTO W COYETATENIbHOIO CBOMCTB (3aKOHOB) CJOXEHUS U
YMHOXEHHS, PACIIPEICIIUTEILHOIO CBOMCTBA YMHOKECHUS.

J{poou

[IpencraBienne o aApobm Kak crmoco0e 3amucH  YacTH  BEJIMYUHEL.
OO6bikHOBEeHHBIE JIpoOu. [IpaBunbHbIe 1 HEMpaBWIbHBIE ApoOu. CMelianHas Apoob,
MPEACTaBJICHUE CMEIIAHHOW IpoOM B BUJIE HEMPaBUILHOM APOOM U BBIJIETICHUE
LEJI0M YacTH YHUCla U3 HenmpaBuwibHOU NpolOu. M3o0paxkeHnue apoOel TouKkaMHu Ha
yucaoBor npssmoit. OcHoBHOE cBOMCTBO apobu. CokparieHue apooei. [lpuBenenue
IpoOu K HOBOMY 3HaMeHateno. CpaBHeHUE TpoOeH.

CrnoxeHre U BbIYUTAHUE APOoOeil. YMHOXKEHHE U JeNieHue ApoOei, B3auMHO
oOpatHbie Apoou. HaxoxkieHre 9acTu 1eI0ro U IeJI0ro Mo €ro 4acTH.

Hecsatuunas 3anuck napoOeit. IlpeacraBieHue AecATUYHON IpoOM B BUIE
OObIKHOBeHHOU. M300paxkeHue MNeCSITUYHBIX JpoOe TouKaMu Ha YHCIOBOM
npsimoii. CpaBHEHHE IECATUYHBIX TPOOEH.



Apudmernueckue JACUCTBUS C JECATUYHBIMH JIpoOsimu. OKpyrieHue
JECSITUYHBIX Apo0eH.

Pemienne TeKCTOBBIX 32124

Pemenne TekcToBBIX 3amady  apudmernyeckuM  crnocoOom. Pemienue
JOrMyecKkux 3ajnad. Pemenue 3amau mepebOpoM BCEX BO3MOXKHBIX BApUAHTOB.
Hcnonb3oBaHue npu pelieHUH 3a1a4 TaOJIHIl U CXEM.

Pemienne 3amay, comep:KalMx 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIUYHUHBIL:
CKOPOCTb, BpEMS, pAacCTOSHHE, LI€HA, KOJUYECTBO, CTOMMOCTb. EnuHUIEBI
U3MEpEeHUs: Macchl, 00bEMA, LIEHBI, PACCTOSHUSI, BPEMEHH, CKOPOCTH. CBA3b MEXKIY
€MHULIAMU U3MEPEHUS KaXKI0W BEJIMYUHBI.

Pelienne ocHOBHBIX 3aj71a4 Ha APOOH.

[IpencraBiienre TaHHBIX B BUJE TAOJINII, CTOJIOYATHIX JUATPAMM.

Harasignnas reomerpust

Harnanuele npencraBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIy4, YIroJ, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YT0i. [Ipsamon,
OCTPBIH, TYIIOU Y Pa3BEPHYTHIN YIJIBL.

JnuHa oTpe3ka, METpPUYECKHE €AUHULbI IIMHBL. [[ITuHa JTomMaHoil, nepumMeTp
MHOT'OYTroJIbHUKa. MI3Mepenne n mocTpoeHue yriioB ¢ MIOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele npeacraBieHuss o (QuUrypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
PSIMOYTOJIbHUK, KBAJPaT, TPEYTOJIbHUK, O PABEHCTBE (UTYD.

N3o0paxkenue ¢uryp, B Tom uyuciae Ha kierdatoil Oymare. Iloctpoenue
KOH(pUTypaIuii U3 4acTe MpsiMOil, OKPY)KHOCTH Ha HEJIMHOBAHHOW M KIJIETYATOU
Oymare. lcnonbp30BaHue CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHHUKA, KBaipaTa.

[Inomane OpPAMOYrOJbHUKA ¢ MHOTOYTOJbHHUKOB, COCTaBJICHHBIX W3
IPSIMOYTOJIbHUKOB, B TOM 4YHCIE (QUTYp, M300paKEHHBIX Ha KieTdyaToul Oymare.
EnvHULBI U3MEpEeHUs TIIOIIAIH.

Harnsnabie mpencraBieHns O MPOCTPAHCTBEHHBIX (PUTYypax: MPSMOYTOTbHBIN
napajienenumnen,  Ky0,  MHororpaHHuku.  M3o00paxkeHue  mpocTedmx
MHOrorpanHukoB. Pa3Béprku kyba u mnapamienenunena. CosnaHue Mojenei
MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TJIACTUIMHA U APYTUX MaTepHAIIOB).

OO0BEM MPSMOYTOJILHOTO Tapajienenunena, kKydoa. EauHUIB u3MepeHus

00BéMa.
6 KJIACC

HarypajabHble yncia

ApudmMernueckre NEHCTBUS C MHOTO3HAYHBIMH HATYpaJbHBIMU YHCIAMHU.
UucnoBble  BBIPOKEHHUS, TMOPSIAOK  JEHCTBUM,  HCIOJIb30BaHUE  CKOOOK.
Hcnonb3oBanue pu BEIYUCICHUSAX IEPEMECTUTEIIBHOTO M COYETATEIBHOIO CBOMCTB
CJIIO’KEHUS Y YMHOKEHHUS, pacpeAeIUTEILHOIO CBOMCTBA YMHOKEeHUSA. OKpyTrieHue
HaTypaJbHbIX YHCEIL



Jlenutenu v KpaTHBIC YUCITA, HAUOOJBITNI OO TeTUTENh 1 HAUMEHBIIIEEe
oO1ree KkpatHoe. JlenMMOCTh CyMMBI U Npou3BeicHus . JleieHrne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 ApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIlleHHE IPOOCH.
CpaBHeHue u ynopsijounBaHue apooeit. Pemienue 3a1a4 Ha HAXOXKJIEHUE YacTH OT
[eJoro W IeJoro mo ero 4actu. JI[poOHoe 4HMCIO Kak pe3ynbTaT JCJICHHUS.
[IpencraBienue AecITUYHON ApOOU B BHJI€ OOBIKHOBEHHON TPOOH W BO3MOXKHOCTH
Mpe/CTaBIeHUs OOBIKHOBEHHOU IpoOU B BUJE ACCATUUYHOM. JlecaTuuHbIe ApoOU U
MeTpuyeckas cucreMma mep. ApudMeTHIeCKre ICUCTBUS U YUCIIOBBIE BRIPAKECHUS C
OOBIKHOBEHHBIMHU U JICCATUIHBIMH JIPOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHOMIEHWH. MacmTad, mTponopius.
[IpuMenenne nponopuui Npy peIeHUH 3a4a4.

[TonsiTue npolieHTa. Beruncnenre nponeHTa OT BEJIUYUHBI U BEJIMYUHBI 1O €€
MPOLICHTY. BhIpakeHHe MpOIEHTOB JACCATUYHBIMU ApoOsMu. PemreHue 3amay Ha
MPOUEHTHI. BhIpakeHre OTHOILICHUS BEJIMYMH B ITPOLEHTAX.

IHonoxkurebHBIE M OTPULIATEJIbHbIE YHCJIA

[TonoxxkurenpHble W OTpHULIATENIbHBIE uMciaa. Llenble ynucna. Moaynb 4wucia,
reoMeTpUUecKas HWHTeprperauuss wMonyis uucia. HM3oOpaxeHwe uyucen Ha
KOOpIMHATHOW  mpsiMod.  UucnmoBble  mnpomMexyTku. CpaBHEHHME  UHCEIL
Apudmernyeckue AEHUCTBUS C MOJOKUTEIBHBIMU U OTPULIATEILHBIMU YUCIAMU.

[IpsamoyronpHas cucTeMa KOOPAWHAT Ha IUIOCKOCTU. KOOpAMHATHI TOUKK Ha
IJIOCKOCTH, abcuucca u opauHara. [loctpoenne Touek U GUryp Ha KOOpJAUHATHOM
MIJIOCKOCTH.

BykBeHHbIE BBIPAKEHUS

[Ipumenenue OyKB JUIsl 3aMUCH MATEMATUYE€CKUX BBIPAKEHUHN U IPEI0KEHUH.
CpoiicTBa apu(meTHdecKux NeUCTBH. ByKBEHHBIE BBIPAKECHUS W YHUCIIOBBIC
MOJCTAHOBKH. DYKBEHHBIE pPAaBEHCTBA, HAXOXKJICHUE HEU3BECTHOTO KOMIIOHEHTA.
dopmyibl, HOPMYIIBI IEPUMETPA U TIIOMIAAN MPSIMOYTOJIbHUKA, KBaapaTa, 00béMa
napajijiesienuIea u Kyoa.

Penienue TeKCTOBBIX 33124

Pemiennie TekcTOBBIX 3amay  apuMETHYECKMM  criocoOoM. Pemenue
JIOTUYECKUX 3a7a4. Permienue 3aad nepeObopoM BCEX BO3ZMOXKHBIX BAPUAHTOB.

Pemienne 3agau, conepKamnx 3aBUCUMOCTH, CBSA3bIBAIOIIUX BEIWYHUHBI:
CKOpOCTb, BpeMH, paccTrosiHue, LICHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJIUTEIILHOCTb, BpeMsi, O0BEM paboThl. EAMHUIBI H3MEpeHus: Macchl,
CTOMMOCTH, PACCTOSIHHSI, BpEMEHU, CKOPOCTU. CBS3b MEXAY €AMHUIIAMH U3MEPEHUS
Ka)KJI0M BEJINYHUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLIEHHEM, MPONOPLUOHAIBHOCTHIO
BEJIMYUH, MIPOIICHTAMHU; PEIIEHUE OCHOBHBIX 3aJ1ay Ha IPOOU U MPOIICHTHI.



OueHka M TNpUKHJIIKA, OKpyryieHHe pesynbTara. CocraBiieHHEe OyKBEHHBIX
BBIPAYKECHUM 110 YCIIOBUIO 3a/1a4H.

[IpencraBienre AaHHBIX C TMOMOIIbIO Tabmui ¥ auarpamm. Cron0yarbie
JIAarpaMMbl: YTEHUE U TTOCTpOeHUE. UTEHHE KPYTrOBBIX THArPaMM.

Harasignnast reomerpust

Harnanuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKA, MpsMas,
OTPE30K, JIy4, YroJjl, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYKHOCTb, KPYT.

B3anMmHOe pacnosiokeHue JByX MpsAMBIX HAa IUIOCKOCTH, IapajuielIbHbIE
IpsIMbIE, TEPICHAUKYJSIPHbIE OpsiMble. M3MEpeHHE pacCTOSIHUM: MEXAY ABYMs
TOYKaMH, OT TOYKH 0 NPSIMOM, JJIMHA MapLIPyTa Ha KBaIPaTHOM CETKE.

N3mepeHne M NOCTPOEHHE YINIOB C TMOMOINBK TpaHCHopTupa. Bumel
TPEyrOJIbHUKOB: OCTPOYI'OJIbHBIM, IIPSAMOYTOJIbHBIN, TYHOYT' OJIbHBIM,
pPaBHOOEIPEHHBIMN, PaBHOCTOPOHHUM. YeThIpEXYroJIbHUK, IPUMEPBHI
YETBIPEX YT OJIbHUKOB. 1IpAMOYroapHUK, KBapaT: UCIOJIB30BAHUE CBOWCTB CTOPOH,
yriaoB, nuaroHaneil. M3oOpaxeHue reoMeTpudeckux (QUryp Ha HEITUHOBAHHOM
Oymare ¢ WCIOJb30BAaHUEM I[HMPKYNA, JUHEHKH, YrolbHUKA, TPAHCIOPTHpA.
[TocTpoenus Ha kjeT4aTon Oymare.

[lepumerp MHoroyronbHuka. IloHsiTue mIomaan QUrypbl, €IUHUIIBI
n3Mepenus miomanu. [Ipubnmxénnoe naMepenue miomaau Guryp, B TOM 4HCIIe Ha
kBazgpaTHou ceTke. [IpuOmmxk€HHOE W3MEpEeHHE MJIMHBI OKPYKHOCTH, IIIOIIAIN
Kpyra.

CumMeTpus: HEeHTpalbHasA, OCEBas U 3€pKajibHAsi CHMMETPUH.

[TocTpoeHue CUMMETPUIHBIX QUTYD.

Harnssble npeacTaBieHns 0 MPOCTPAaHCTBEHHBIX (PUTypax: mapauiesenume],
KyO, MNpu3Mma, TUpamMuja, KOHyC, MHWIMHApP, map u chepa. M3o0paxkeHue
mpocTpaHCTBEeHHBIX (uryp. [IpuMepsr pa3BEPTOK MHOTOTPAHHWUKOB, MUJIUHIpPA U
koHyca. Co3nanue Mojeneil mpoCTpaHCTBEHHBIX (uryp (U3 Oymaru, IpOBOJIOKH,
MJIACTUJIMHA U IPYTUX MaTEpPUAJIOB).

[lonsitue oOBEMa, eauHUIBI H3MepeHHs: o00BEéMa. OO0BEM HPSIMOYTOJIHLHOTO
napasenenuresna, Kyoa.



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA HIPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTAaTbl OCBOCHHUS TPOrpaMMbl y4eOHOro Kypca
«MaremaTuka» XapakTepU3yKTCA:

1) maTpuOTHYECKOE BOCITUTAHUE:

MPOSIBJICHUEM HMHTEpECa K IMPOLUIOMY UM  HACTOALIEMY POCCHUCKOU
MaTeMaTUKH, IIEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHKCHHSIM  POCCHUMCKUX
MaTEMATUKOB M POCCHMCKOM MAaTEMATHYECKOM IIKOJbI, K HCIOJBb30BAHUIO 3TUX
JOCTKEHUN B IPYTMX HAyKax M MPUKIAIHBIX cepax;

2) rpakIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEH Tpa)KJIaHUHA U PeaTu3alliid €ro
npaB, TNPEICTaBIECHUEM O MaTeMaTUYEeCKHX OCHOBaX (DYHKIIMOHMPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJIECHUHN, MPOLEAYp TPakITAHCKOro OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUYECKUX MPOOJIEM, CBSI3aHHBIX
C TMPAaKTUYECKUM MPUMEHEHUEM JIOCTHKEHHI HAayKHd, OCO3HAHHEM BaKHOCTHU
MOPAJIbHO-3TUUECKUX TPUHIUIIOB B ICSITEIbHOCTH Y4EHOT0;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHE€ B PEIICHUM TPAKTUYECKUX 3ajay
MaTeMaTU4YECKOM HANpPaBICHHOCTH, OCO3HAHUEM BAXHOCTH MATEMATHYECKOrO
o0pa3oBaHUs HAa MPOTSHKCHUM BCEH KU3HM JIJIS YCIEUTHOW TpodeCcCrOHATHHOM
NESTeTbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBUIYALHON TPACKTOPUH O0pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHUYECKOMY  BOCIPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ad, pPEUICHUH, pacCyXJACHHH, YMEHHUIO BUJIETh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 IO3HAHUS

OpUEHTAIlMell B JCATEILHOCTH Ha COBPEMEHHYID CHUCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOABI U
oOIIeCTBa, MOHMMAHMEM MaTeMaTH4YeCKOM HayKu Kak c@epbl 4eloBeueCKOn
NEeSATeTbHOCTH, JTaloB €€ Pa3BUTHS U 3HAYUMOCTHU JJIS Pa3BUTHUS LIMBUIIU3AIINH,
OBJIAJICHUEM $SI3IKOM MATEMaTUKU U MAaTEMAaTHYECKOW KYyJIbTYpOW KaK CPelCTBOM
MO3HAHHUS MHpPA, OBIAJAECHUEM TMPOCTEUIIMMHU HABBIKAMH HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHUpPOBaHHE KYJIbTYPbl 3/10POBbS H
3MOLHMOHATBHOI0 0JIAT ONOJIYYHS:

TFOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHWS B MHTEpECax CBOETO
3I0pOBbsl,  BEACHHUS  300pOBOro  oOpa3a KU3HM  (310pOBOE  IIUTaHUE,
cOaaHCUPOBAHHBIA pPEXUM 3aHATUH M OTAbIXA, pEryJsipHas (Qusnueckas
aKTUBHOCTB), C(POPMUPOBAHHOCTHIO HABBIKA PEPIICKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa APYroro YeiaoBeKa;

7) 3K0JI0rHYeCcKOe BOCTIMTAHME:

OpUEHTaIMeN HAa TPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JIJIsl pelieHus 3a/1a4 B
00J1aCTU COXPAaHHOCTHU OKPYXAroIIel Cpelibl, MJIaHUPOBAHMSI MOCTYIKOB U OLEHKH
UX BO3MOXHBIX MOCJICACTBUM JJIs1 OKPYKAIOLIEH Cpeibl, 0CO3HAHUEM TIII00ATBHOTO
XapakTepa SKOJIOrMYeCKUX MPoOJIeM U IMyTel UX PEIICHUs;

8) amanTanus K M3MEHSIIOIIMMCS YCJIOBHSIM COIMAJIBLHOW M NMPHPOTHON
cpenbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSAX HEONPEIEIEHHOCTH, MOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTU Y€pe3 MPAaKTUUYECKYIO EATEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUTBCA y IOPYTUX JIIOJEH, IpUOOpEeTaTb B COBMECTHOW JESATEIIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUpPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(GopMynHpoBaTh UAEH, MMOHATHS, TUIOTE3bI 00 OOBEKTAX U SIBICHUSX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(UUUTHI COOCTBEHHBIX 3HAHMM U
KOMITETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CUTYalMlO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TPEOYIOUIMH KOHTPMEp, KOPPEKTUPOBATH
OpUHUMAaeMble peleHus U AercTBUs, (HOPMYTUPOBAaTH M OLICHUBATh PHUCKH U
nocneACTBUA, GOPMHUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3naBare/ibHbIE YHUBePCcAJIbHbIE Y4eOHbIe el CTBUS

ba3oBble JJoruueckue 1eMCTBUA:

e BBUIBJSITh M XaPAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMaTHYECKHUX
00BEKTOB, IOHATHH, OTHOIICHUNW MEXKIY IOHATUIMU, (OPMYIUPOBATH
ONpPEACNCHUs]  TOHATHM, YCTAHABIMBATh  CYIIECTBEHHBIM  MNPU3HAK
KJIaccu(PUKaIMy, OCHOBAHUS i1 OOOOIIEHHWS WU CpPaBHEHUS, KPUTECPUU
MIPOBOJAMMOIO aHAJIM3a,;

e BOCIpPUHHMMATH, (QopMymHpoBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTECIbHBIE M OTpHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIC U OOIIHeE,
YCIIOBHBIE;



BBISIBJISITH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H 1 POTHBOPEUHS
B (haKkTax, TaHHBIX, HAOIIOJEHUAX U YTBEPXKIACHUIX, MIpeaiaraTh KpUTEPUU
JUTSI BBISIBJICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

JIeNaTh BBIBOJBI C HCIIONB30BAHUEM 3aKOHOB JIOTUKH, JCTYKTHUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3aKIIFOUEHNUN 110 aHAJIOTHUH;

pa30dupaTh MOKA3aTeIbCTBA MaTEMATHUCCKUX YTBEPXKICHUU (TIPSIMBIE U OT
IIPOTUBHOTO), TMPOBOAUTH CAMOCTOSATEIBLHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaTu4eckux (akToB, BBICTpAWBATh APTyMEHTAIMIO, TPUBOIUTH
IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBAThH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pelmieHuss y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BAPHAHTOB pEIICHHS, BBIOMpaTh HanboNee MOAXONAMHNN C YyIETOM
CaMOCTOSITETILHO BBIJIETIEHHBIX KPUTEPUEB).

Bba3oBble ucciegoBarejabcKkue 1eCTBUSA.

UCIOJb30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNM HWHCTPYMEHT IO3HAHUS,
dopmMynupoBaTh BOIMPOCH], (PUKCHPYIOIINE MPOTUBOPEUYUE, MPOOIEMY,
CaMOCTOATENIbHO YCTAHABJIMBAaTh HCKOMOE U JIaHHOE, (OPMHUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOIO MTO3UIUI0, MHEHHUE;

OPOBOAMTH IO CAaMOCTOSITENBHO COCTABJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHUYeCKOTro 00bEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEXAY COOO0Ii;
CaMOCTOSITEIbHO (GOPMYIMPOBATH 00OOIIEHUS W BBIBOJABI MO pe3yJbTaTam
NPOBEAEHHOTO HAONIO/IEHUs, MCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000ILEHNUI;

IPOrHO3UPOBATH BO3MOYKHOE pa3BUTHE IIPOLIECCa, A TAaKKE BBIIBUIAThH
IPENNOJNIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmanmei:

BBISIBJIAITh HEJOCTATOYHOCTb M HM30BITOYHOCTh HH(OpMaIUU, JaHHBIX,
HEOOXOIUMBIX Ul PELLICHUS 3aauu;

BBIOMpATh, aHAIU3HPOBATh, CHUCTEMATHU3UPOBATb W HHTEPIPETHPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUJIOB U (JOPM MPEACTABICHUS;

BbIOMpaTh (QopMy TpEACTaBICHUS HMHPOPMALMM U WUIIOCTPUPOBATH
peliaeMbple 3aJa4yd  CXE€MaMH, JauarpaMmamu, HWHOW rpadukod ©u uX
KOMOWHAITUSAMU;

OLICHMBAaTh HAAEKHOCTh HMHPOPMALMU IO KPUTEPHUSIM, MPEAIOKEHHBIM
YYUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KommyHHKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eHCTBUA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBUSIMU
U TEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PECHHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS TIO0 XOIy PEIICHUS
3aJla4yu, KOMMEHTHUPOBATh TOJY4YE€HHBIN pPe3yJIbTaT;

B XO/i€ 00CYKJIEHUs 3a]1aBaTh BOMPOCHI O CYILIECTBY 0OCYX/1a€MOIl TEMBI,
poOJIEMBbI, pelIaeMoi 3a7au, BHICKA3bIBaTh WICH, HAICJICHHBIE HA MOMCK
PEIIeHHS], COTIOCTABIISATH CBOM CYXKICHUS C CY)KJICHUSIMH JIPYTUX y4aCTHUKOB
nuasnora, OOHapy»XWBaTh pas3jiMuyMe M CXOJICTBO TMO3UIUMNA, B KOPPEKTHOM
(dopMme hopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

MIPEJICTABIISATh PE3YIbTAThl PEIICHUS 33/1a4H, YIKCIIEPUMEHTA, UCCIICIOBAHNS,
MIPOEKTA, CAMOCTOSITENTLHO BHIOMPATh (hOpPMAT BBICTYIIICHHS C yI4ETOM 3a/1a4
IPE3eHTAlMU U OCOOEHHOCTEN ayIuTOPHH;

MOHNMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBUTyaIbHON
paboThI MPU PEIIEHUH YYeOHbIX MATEMATUYECKHUX 33]1a4;

IPUHUMATh 1€7Th COBMECTHOM JCSATEIBHOCTH, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pPa0OThI, pacmpeAessTh BHABI padOT, JAOrOBapUBATHCA,
00CYXXIIaTh TPOIECC W PE3yJbTaT padoThl, 00001MaTh MHEHUS HECKOIbKHUX
JIFOJICH;

y4acTBOBaTb B TPYIIOBBIX (popMax paboTel (oOcyxkacHUs, OOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI M IPYTHE), BHITIOJHSATH CBOIO YacTh PaOOTHI
U KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTUMHU YJICHAMU KOMAaHJBI,
OLICHMBATh KAauyeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHbIC yHHBepCaJIbHbIE y4eOHbIE eiiCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISAITh IJIaH, aJTOPUTM pEHIeHUs 3aJadd (WId €ero
4acTh), BBIOMpATh CHOCOO pEIIeHUs C YYETOM HMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpOBaTb U  KOPPEKTUPOBATH
BapUaHThI PELICHUN ¢ Y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPO.]Ib, AMOIHUOHAJIbHbIN MHTEJICKT:

BJIJI€Th CIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS IpoLiecca U pe3yJibTaTa
peuieHuss MaTeMaTHIECKOM 3a1a4u;

IIPEABUAETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEILICHUM 33]1a4H,
BHOCHUTb KOPPEKTHUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIILHOCTH IIOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSICHATh MPUUYMHBI JAOCTHXKEHUS WM HEIOCTHXKEHUS LENH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATHI



K xonHiy oOyuenus B 5 kiacce oOy4Jaromuics TOTYyYUT CIEAYIOMINAC
IPEIMETHBIE PE3YJIbTaThI:

Yuciaa v BbIYUCTICHUS

[ToHnMaTh ¥ IPaBUIBHO YIOTPEOISATh TEPMUHBIL, CBA3AHHBIE C HATYpaJIbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U AECATUYHBIMU JPOOSIMH.

CpaBHMBaTh W YNOpPANOYMBATH HATypalibHblE 4YHCJA, CpPABHUBATh B
OPOCTEHIINX Clydasix OObIKHOBEHHbIE APOOH, IECATUYHBIE TPOOH.

CoOTHOCUTHL  TOYKY HA  KOOPJAMHATHOW  (YUCIOBOM)  mpsAMOM ¢
COOTBETCTBYIOILIMM €M YHUCIOM M M300pa)kaTh HaTypaJibHbIE YHCIa TOYKAaMU Ha
KOOPJIMHATHOM (YUCIIOBOI) TIPSIMOIA.

Bomonusate apudmMeTrnueckue EHCTBUS C HATypajJbHBIMH YHUCIAMU, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUIIINX CITydasX.

BBINIOJIHATH NPOBEPKY, NPUKUIKY PE3YIbTaTa BEIYMCICHUN.

OKpyriATh HATypAJIbHBIC YKCIA.

Pemenune TekcTOBBIX 32124

PemaTte TekcToBBIE 3a7auM apU(METUYECKHM CIIOCOOOM M C TMOMOIIBIO
OpPraHM30BaHHOIO0 KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX BApUAHTOB.

Pemate 3amaum, copepkanige 3aBUCHUMOCTH, CBS3BIBAIOIIME BEIHYMHBIL:
CKOPOCTb, BpEMS, PACCTOSIHUE, LIEHA, KOJMYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKUE 3alIMCH, CXEMBI, Ta0IHIIbI, 0003HAYEHUS [TPU PELICHUN
3a1a4.

[lonp30BaThCsl  OCHOBHBIMM  €IWMHULIAMM  W3MEPEHUs: LEHbl, MaccChl,
paccTosiHUs, BPEMEHH, CKOPOCTH, BBIPAXaTh OJHU EAWHUIBI BEIMYMHBI 4Yepe3
Ipyrue.

W3BnekaTh, aHAJIM3UPOBATH, OLICHUBATh WH(OPMAIUIO, MPEACTABICHHYIO B
TabJuliie, Ha CTOJI0YATON AMarpaMme, HHTEPIPETUPOBATh MPEACTaBICHHbIC JaHHBIE,
WCITI0JIb30BaTh JAHHbIE ITPU PELICHUH 3a1ay.

Harasignnast reomerpust

[Tonb30BaTHCS TEOMETPUUECKUMU MOHATUSMU: TOUKA, NpsIMasi, OTPE30K, JIyd,
yrOJ1, MHOTOYT OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoUTH MpUMEPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIIHX (HopMy
M3YYEHHBIX T€OMETPUUIECKUX (DUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yrilaMU: BEpILIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAaMU: YTOJI, BEPIINHA, CTOPOHA, JUAroHalb, C OKPYKHOCTBIO:
paauyc, AMameTp, UEHTP.

N300paxkaTh W3ydeHHbIE TI'€OMETpUYECKHE (GUTYpbl Ha HEJIMHOBAaHHOM MU
KJIETYATOM Oymare ¢ MoMOIIbIO ITUPKYJIS ¥ JIMHCHKH.



HaxomuThe 1iMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIBIO
JUHENUKHU, CTPOUTh OTPE3KH 3aJaHHOW [JIMHBI; CTPOUTH OKPYXHOCTH 33JIaHHOTO
paauyca.

Hcnonp30BaTh CBOKMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa JJIs UX
MOCTPOEHHSI, BEIYUCIICHUS JIOMIAIA U IEPUMETPA.

Beruucnare mepuMerp U IUIOHIAAL KBajpaTa, MNPSMOYToJbHUKA, GUryp,
COCTABJICHHBIX W3 MPSAMOYTOJBHUKOB, B TOM 4HClie QUTYp, M300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCsi OCHOBHBIMU METPUYECKUMHU E€AMHUIIAMH WU3MEPEHUs IJIUHBI,
IJIOIIA N BBIPAXaTh OAHU €UHUIILI BEJIMUUHBI Yepe3 JIpyTrue.

PacrioznaBare  mapautenenumnen, KyO, HCIONB30BaTh  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo, IpaHb, U3MEPEHUS, HAXOIUTh U3MEPEHHUS NTapaJlJIesienumnea, Kyoa.

Boruucnsats 00b€M KyOa, mapajienenunena mo 3aJaHHbIM H3MEpPEHUsIM,
M0JIb30BaThCs €IMHUIIAMU U3MEPEHHS 00bEMA.

Pemiarb HeclOXKHBIE 3aa4d HAa HU3MEPEHUE TE€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaIUSX.

K xoHiy oOyuenus B 6 kiacce oOyyaroluics TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUA

3HaTh M MOHUMATh TEPMUHBI, CBSI3AHHBIC C PA3IMYHBIMU BUJAMH YHUCET U
crocobamMu uX 3amucH, MePeXoauTh (€CIIM 3TO BO3MOXKHO) OT OJHON (DOPMBI 3amucu
4yHuclia K Jpyromu.

CpaBHUMBATh U YHOPSAOYUBATH 1EIbIC YKCIIa, OOBIKHOBEHHBIC U JIECITUYHBIC
JIpoOu, CPAaBHUBATH YUCTIA OJJTHOTO U Pa3HBIX 3HAKOB.

BreinmonHsATh, couyeTas YCTHbIE W MNUCBMEHHBIE NPHUEMBI, apu(PMETHUYECKUE
JEUCTBUS C HATYPAJILHBIMU U LIEJIBIMU YHUCIIAMU, OOBIKHOBEHHBIMH U JIECATUYHBIMU
IPOOSIMU, TIOJIOKUTEITLHBIMU U OTPUIIATEIFHBIMH YHCTIAMHU.

BrIunciATh 3HaUEHUSI YMCIIOBBIX BBIPAXKEHUM, BBIIIOIHATD TPUKHUIKY U OLICHKY
pe3ynbTaTta BRIUUCICHUH, BBITIONHATH MPEOOPAa30BaHUS YHUCIOBBIX BBIPAKCHHUHA Ha
OCHOBE CBOMCTB apu(PMETHUECKUX TCUCTBUH.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM M H300pa)kaTh YWCIa TOYKAMU Ha KOOPJAMHATHOW MPSIMOM, HAXOJUTh
MOZYJIb YHCTIA.

COOTHOCHTH TOYKHM B IPSMOYTIOJIbHOM CHCTEME KOOPAWHAT C KOOPJIAUHATAMU
3TOU TOYKHU.

OKpyryiaTh 1eIble YUCiIa W JECATHUYHBIC APOOM, HAXOIUTh MPUOIMKEHUS
YHCEJL

YucsioBbie M 0YKBEHHbIE BbIPAKEHUS



[TornmaTe 1 ynmoTpeOsaTh TEPMUHBI, CBSI3aHHBIC C 3alMCHhIO CTEIICHU YHCTIA,
HaXOAUTh KBaJpaT U KyO YMCIA, BBIYUCIATH 3HAYEHUS YHUCIIOBBIX BBIPAKEHUU,
COJIEpKALUX CTEIICHH.

[Tonp30BaTbCsl MpU3HAKAMH JICIIMMOCTH, PACKJIAIBIBATh HATYPAJIbHBIE YUCIA
Ha MPOCTbIE MHOKUTEIH.

[Tonb30BaThCsl MacIITabOM, COCTABIIATH MTPOMIOPLIMHA U OTHOILICHUSI.

Hcnonws3oBath OYKBHI 1711 0003HAUEHUST YUCEN TIPU 3alMCH MaTEMaTHUYECKUX
BBIPAXEHUHN, COCTABIISITH OYKBEHHBIE BEIPAKEHUS M (DOPMYJIIbI, HAXOIUTHh 3HAYCHUS
OYKBEHHBIX  BBIPAXKEHUW, OCYIIECTBISASI HEOOXOAUMBIE  TOJICTAaHOBKH U
peoOpa3oOBaHMUI.

HaxoauTb HEn3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Penienue TeKCTOBBIX 33124

PemaTes MHOTOIIAroBble TEKCTOBBIC 3a7aud apU(PMETHIECKUM CIOCOOOM.

Pewiars 3aaun, CBA3aHHBIE C OTHOLLIEHUEM, IPOIOPLIHUOHATIBHOCTHIO BEIUYHH,
MPOIIEHTaMH, PEIIaTh TP OCHOBHBIC 33/1a4u Ha JPOOU U TIPOIECHTHI.

Pemare 3amaum, copepkamne 3aBUCUMOCTH, CBSI3bIBAIOLIME BEIUYHUHBI:
CKOPOCTb, BpEMS, paccTosiHue, LIEHA, KOJINYECTBO, CTOMMOCTb,
MPOU3BOUTEIBLHOCTb, BpeMs, OO0BEM pabOThl, HUCHONB3Ys apUPMETUUECKUE
NEUCTBHS, OLEHKY, [MPUKUAKY, IIOJb30BATbCS  €IWHHUIAMHA  W3MEPEHHUS
COOTBETCTBYIOIIUX BEJIMUUH.

CocTaBisTh OyKBEHHBIE BRIPAXKECHHS 110 YCIIOBHIO 33/1a4H.

N3Bnekars uH(pOpMaluio, TPEACTaBICHHYIO B TaOJuIlax, Ha JUHEWHOH,
CTOJIOWATOM WJIM KpPYyroBOM JuarpamMMmax, WHTEPHPETUPOBATH MPEICTABICHHbBIC
JAaHHBIE, UCIIOIb30BaTh IAHHBIC MPU PEIICHUU 3a/1a4.

[IpencraBaaTh MHGOPMAIMIO C ITOMOIIBIO TAOIHIl, JUHESHHON M CTOIOYATOMN
JMarpaMm.

Harusanasi reomerpust

[IpyuBOoUTH MpUMEPHl OOBEKTOB OKPYKAIOLIET0 MHpPA, HUMEKIIHUX (HopMy
M3YYEHHBIX TEOMETPUUYECKUX TUIOCKUX W MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYD.

N300paxkaTh ¢ TOMOIIBIO  LHUPKYJSL, JIMHEHWKH, TpPAHCHIOPTHUpAa Ha
HEJIMHOBAHHOW U KJIETYATON OyMare m3ydeHHBIE INIOCKUE TEOMETpUUIeCKre (PUrypbl
U KOH(UTYypaIuu, CAMMETPUYHbBIC (DUTYPBHI.

[Tonb30BaThCSl FTEOMETPUUECKUMU MMOHATUSIMU: PABEHCTBO (PUTYP, CHMMETPHS,
HCIIOJIb30BaTh TEPMHUHOJIOTHUIO, CBA3AHHYIO C CAMMETPUEH: OCh CUMMETPHUHU, IIEHTP
CUMMETPUHU.

Haxonuth BETUYUHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBL 33JJaHHON BEJIMYMHBI, MOJIB30BATHCS MPU PEIICHUU 3a]1a4 TPALyCHOW MEpou
YIJIOB, pAaCHO3HABATh HA YEPTEHKAX OCTPBIM, IPAMOM, PA3BEPHYTHIN U TYIIOH YIJIBL.



BpuucIATh UIMHY JIOMaHOW, INEPUMETP MHOTOYrOJIbHUKA, MOJb30BaTHCA
€AUHULIAMY U3MEPEHUS JUIMHBIL, BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS JUIMHBI Yepes
Ipyrue.

Haxonuts, nCNOnb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMS
TOYKaMHM, OT TOYKH 110 NPSIMOM, JUIMHY IIyTH HA KBAJIPATHOU CETKE.

Boluucnate  miomanas  GUryp, COCTABJICHHBIX W3 MPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30OMeHNE HA MPAMOYTOJIbHUKH, Ha paBHbIE (PUTYpBI, TOCTpauBaHUE
110 IPSIMOYTOJIbHUKA, MTOJIb30BaThCsl OCHOBHBIMU €IMHULIAMH U3MEPEHUS IUIOIIAH,
BBIPAKATH OJIHH €IMHULIBI U3MEPEHUS TIJIOIIAINA YEPE3 APYTHE.

Pacno3naBath Ha MOIENSIX M HM300paXEHUSIX MUPAMUIY, KOHYC, LIMIUHAP,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJ1eT4aTol OyMare NpsiMOyTOJIbHBIN MapajuleeuIe .

Borancnsate 00bEM IpSAMOYTOJIBHOTO MapavieNienunena, Kyoa, mojib30BaTbes
OCHOBHBIMHU €AMHUIIAMH U3MEpPEHUs 00bEMa;

Pemate HecnoKHBIE 3a1a4M HAa HAXOXKICHUE TE€OMETPHUYECKHUX BEJIMYHMH B
MIPAKTUYECKUX CUTYaLUSAX.



TEMATHYECKOE INIAHUPOBAHHUE

5 KIIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
HaunmeHoBaHue pa3iesioB v TeM uudposbie
Ne o/ P Konrposbubie | Ilpakrnueckue (mupp )
NPOrpaMMBblI Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchbl
HarypanbHuble uncna. JlelicTBus ¢ bubmmotexa [{OK
1 43 1
HaTypajdbHBIMHU YHCIIAMU https://m.edsoo.ru/7f4131ce
Harnsgnas reomerpust. JiIunuu Ha bu6moreka [JOK
2 12 2
MJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmoreka IJOK
3 06 0 48 1
RIICHOBCHITRIE pobH https://m.edsoo.ru/7f4131ce
bubmmoreka [IOK
4 H .M 10 1
arJsiHasi reoMeTpusi. MHOTOyTrOJIbHUKHU httos://m.edsoo.ru/7fA131ce
bub6muorexa IJOK
5 0 38 1
Aecatiritbie Apobi https://m.edsoo.ru/7f4131ce
5 Harmsinaas reomerpus. Tena u Gpurypsi B 9 1 bubmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7 I1 6006 10 2
OBTOPEHHE I ODODIIEHHE https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB ITO
- 170 5 4

I[TPOIT'PAMME



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

6 KJIACC

KosnuecrBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie | IIpakruueckue
NporpaMmbl Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
L Hatypanbirbie wicia 30 1 https://m.edso0.ru/7f414736
5 Harnsannas reomerpus. [Ipsmble Ha 7 bubmotexa [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6moreka LJOK
2 1 1
3 flpodu 3 https://m.edsoo.ru/7f414736
bubmoreka IJOK
4 Harnsnnas reomerpusa. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bu6muoreka IJOK
> Berpaicenns ¢ Gyxpavi 0 https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpus. @urypsl Ha 14 1 1 bubmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
7 [TonoxuTenbHBIC U OTPULIATEILHBIE YHCIIA 40 1 httos://m.edsoo.ru/7f414736
3 I 5 1 bu6mmoreka [JOK
PEACTABIIGHHE AAHHBIX https://m.edsoo.ru/7f414736
9 Harnsannas reomerpust. urypsi B 9 1 bubmorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHue, 0600IIEeHNE, 20 5 bub6moreka IJOK
CUCTEMAaTHU3ALMA https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I1O
. 170 6 5

[TPOI'PAMME



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

INIOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
KosnuecrBo yacoB DJIEeKTPOHHBIE

Ne Hara uu(ppoBbIe

Tema ypoka Konrpoabubie | Ilpakruyeckue
n/n Bceero U3ydeHusi | oOpa3oBaresibHbIE

padoThI padoThI
pecypchbl
JlecaT4Has cCTEMa CUMCIICHUSI.
Psn HaTypanbHBIX yncen
JLHATYP - Bu6miorexa [[OK
1 Koppexmupoexa snanuti no 1

https://m.edsoo.ru/f2a0ccOc

pesynomamam BIIP « Pewenue
NPaKmMuU4ecKux 3a0auy

JecsaTuuHas cuctema CUUCIEHUS.
Psin HaTypanbHBIX yncen
) Koppexmuposxa 3uanuii no 1
pesynomamam BIIP « Pewenue
NpaKmMu4ecKux 3a0a4»

Hatypanbnsiii paa. Yucno 0
3 Koppexmuposxa 3nanuti no 1 but6mmoreka [JOK

pesynvmamam BIIP « Pewenue https://m.edsoo.ru/f2a0cafe
NPAKMUYECKUX 3a0ayy

Harypanbubiit psa. Yucno 0
4 Koppexmupoexa 3nanuii no 1
pezynomamam BIIP « Paboma ¢
eOUHUYAMU USMEPEHUSL»

HartypanbHble uncna Ha bu6motexa [JOK

KOOPJAMHATHOM MPSIMON https://m.edsoo.ru/f2a0e0fc



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc

Koppexmupoexa 3uanuii no
pezynomamam BIIP « Paboma ¢
EOUHUYAMU USMEDPEHUSLY

HatypanpHble uncia Ha
KOOPJAWHATHOM IPsIMOU

bu6moreka IJOK

6 o
[[Z); 1; i;n;%f’?;;i};%zzm . https://m.edsoo.ru/f2a0e2a0
COUHUYAMU UIMEPEHUSY
HatypanpHble yncna Ha
KOOPJAWHATHOM IPSIMOU Bu6morexa LIOK
! Koppexmupoexa suanuii no https://m.edsoo.ru/f2a0e426
pesynomamam BITP «JIozuyeckoe T '
MblUllleHue)
CpaBHeHHUE, OKpyTJICHUE
HaTypaJbHBIX YHCEI Bu6miorexa L[OK
8 Roppexmuposra saruii no https://m.edsoo.ru/f2a0ce32
pesynomamam BIIP «Jlozuueckoe T '
MbluLieHUe»
9 CpaBHeHUE, OKpYTJICHUE bubmorexa [IOK
HaTypaJIbHBIX YU CEI https://m.edsoo.ru/f2a0cf54
10 CpaBHeHue, OKpyTJIeHUE bubmmorexa [{OK
HaTypaJbHBIX YU CEIl https://m.edsoo.ru/f2a0d300
1 CpaBHeHuE, OKPYTIICHUE bu6motexa [JOK
HaTypaJbHBIX YU CEI https://m.edsoo.ru/f2a0d440
12 CpaBHeHuE, OKpyTJICHUE
HATYpaJIbHBIX YHCEI
13 ApudmeTrieckue A1eHCTBUS C bu6motexa [JOK

HaTypaJIbHBIMH YHCJIaMU

https://m.edsoo.ru/f2a0eaca



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
https://m.edsoo.ru/f2a0eaca

14 ApudmeTrnueckue 1elcTBUS C bubmuotexa [HOK
HaTypaJIbHBIMU YUCJIaMU https://m.edsoo.ru/f2a0f5ba
15 ApudmeTtnaeckue IeicTBUS C bu6moTtexa [JOK
HaTypaJIbHBIMU YU CJIAMU https://m.edsoo.ru/f2a0f704
16 ApudmeTtnueckue IeicTBUS C bu6motexa [JOK
HAaTypaJIbHBIMHU YU CJIAMU https://m.edsoo.ru/f2a0fd8a
17 ApudmeTrnueckue qelcTBuUs € bubmoreka [JOK
HAaTypaJIbHBIMHU YMCJIAMU https://m.edsoo.ru/f2a1015e
18 ApudmeTrieckue 1eUCTBUS C bubmotexa [JOK
HaTypaJIbHBIMHU YHCJIAMH https://m.edsoo.ru/f2a10c3a
19 ApudmeTrnueckue qelcTBuUs ¢ bubmotexa LHOK
HaTypaJbHBIMHU YHCIAMU https://m.edsoo.ru/f2al0da2
CBoiicTBa HYJIS IPU CIIOKEHUH U
20 YMHOXKCHHUH, CBOMCTBA CIMHHIIBI bubmmorexa LIOK
https://m.edsoo.ru/f2al04ec
P YMHOXKEHUH
CBoiicTBa HyJI IIPU CIOXKEHUU U
21 YMHOXEHUH, CBOMCTBA €IMHUIIBI
IpU YMHOXEHHUU
IIepemecTurensHoe U
29 coueTaTeIbHOE CBOMCTBA CIIOKEHUS bu6mmoreka [JOK
Y YMHOKCEHHSI, PaCIIPEAeIUTEIBHOE https://m.edsoo.ru/f2a0ef3e
CBOMCTBO YMHOXKEHHUSI
IlepemecTuTenbHoe 1
93 COYETATEIbHOE CBOWCTBA CIIOXKEHHS
1 YMHOXKEHUS, paclpeeIUTenbHOe
CBOMCTBO YMHOXEHUS
24 [IepemecTurensHoOE U

COYETaTEIHHOE CBOMCTBA CIIOKCHUS



https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

U YMHOKEHUS, PaCIpeAeIUTeIbHOEe
CBOMCTBO YMHOXEHUS

JlenmuTenu u KpaTHBIE YKCIA,

2
> pasnoKeHHe Yrciia Ha MHOXKHUTEN
26 Jlenutenu u KpaTHbIE Ynca, bu6motexa [JOK
Pa3I0KECHHE YN CIIa HA MHOXKUTEIIN https://m.edsoo.ru/f2a116b2
97 Jlenutenu u KpaTHbIE YUCTa,
pa3noKeHHe Yrciia Ha MHOXKHUTETN
but6mmoreka [JOK
28
Jlenerie ¢ ocTatkoM https://m.edsoo.ru/f2all116¢c
bu6moreka LJOK
29
Jlenenue ¢ ocTaTkom https://m.edsoo.ru/f2all4fa
bubmnoreka [IOK
30 I1
POCTRIC 1 COUTABIRIC HHCTA https://m.edsoo.ru/f2a11a90
31 [IpocTeie U cocTaBHBIE UKCIia brbmorexa LIOK
https://m.edsoo.ru/f2al1bb2
32 [Ipu3naku nenmumoctu Ha 2, 5, 10, bu6moreka [JOK
3,9 https://m.edso0.ru/f2a11806
33 [Tpusnaku nenmumocTy Ha 2, 5, 10, bu6moreka [JOK
3,9 https://m.edsoo.ru/f2a1196e
34 UucnoBsie BBIpaKEHHUSL; TOPSIOK bu6moreka [JOK
nercTBuit https://m.edsoo.ru/f2a11f18
35 UucnoBble BBIpaKEHHUSI; TOPAIOK bubmotexa [HOK
NEeNCTBUI https://m.edsoo.ru/f2a12080
36 YuciioBblie BhIpaXKEHUS; TOPSIIOK bu6mmoreka [JOK

NEUCTBUH

https://m.edsoo.ru/f2al23fa



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa

Perrenne TekCcTOBBIX 3a/1a4 Ha BCE

37 apu(MeTUuIecKue IeHCTBUS, Ha bubmorexa LHOK
p ’ https://m.edsoo.ru/f2a0f894
JBUKCHUE U MTOKYITKA
Penrenue TekcTOBEBIX 3a74a4 Ha BCe
38 apudmMernueckue neicTBUs, Ha bubmmorexa [HOK
’ https://m.edsoo.ru/f2a0fofc
JIBUKCHUE U TOKYITKA
Perienre TEKCTOBBIX 3a71a4 HA BCE
39 apu(MeTHIeCcKHe ISHCTBUS, Ha bubmmorexa LIOK
p A ’ https://m.edsoo.ru/f2al21a2
JIBUKCHHE U ITOKYITKH
Pentenne TEKCTOBBIX 3a/1a4 HA BCE
40 apudmernueckue reiicTBus, Ha bubamorexa LIOK
’ https://m.edsoo.ru/f2a12558
JBUKCHHUE U MTOKYITKH
Penenne TEKCTOBBIX 33124 HA BCE
41 aprupMeTHIECKre ACHCTBUS, Ha bubmorera [OK
p ’ https://m.edsoo.ru/f2a12832
JIBUKCHHUE U TIOKYTTKU
Pemrenne TeKCTOBBIX 3a/1a4 HA BCE
42 apupMeTHIecKue 1ei CTBUS, Ha bubmiorexa LOK
p ’ https://m.edsoo.ru/f2a12990
JBUKCHHE U TIOKYITKA
43 Kontponbshas pabora mo teme bu6moreka [JOK
"HaTypanbHble 4iciia U HyJb" https://m.edsoo.ru/f2al2cba
a4 Touka, mpsiMasi, OTPE30K, JTyY. bu6moreka LJOK
Jlomanas https://m.edsoo.ru/f2a0d54e
W3mepeHue JIMHBI OTpe3Ka,
45 METPUYECKHE €IUHUIILI H3MEPEHUS bubmiorexa LOK
P A . p https://m.edsoo.ru/f2a0daee
IUIAHBI
H3mepenune QIMHBI OTpe3Ka,
P P Bu6mmoreka [JOK
46 METPUYECKUE STUHUIIBI H3MEPEHUS

JUITAHBI

https://m.edsoo.ru/f2a0df3a



https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a

bubmuoreka IJOK

47 OKpYIKHOCTb 1 KpyT https://m.edsoo.ru/f2a0d684
48 OKpy>XHOCTb U Kpyr
" PI_IIJaKTqueIil;iﬂ 22(1)6(;;;0 TEME BuGmorexa LIOK
©eTPo . "y P https://m.edsoo.ru/f2a0d7e2
OKPY>KHOCTEH
50 VYromn. [Ipssmoit, ocTpslid, Tynoi u bubmmorexa [{OK
Pa3BEPHYTHIN YTIIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsmoii, ocTpslid, TYIION U
Pa3BEPHYTHIN YTIIbI
bu6moreka IJOK
52 Hswmepetiite yriop https://m.edsoo.ru/f2a1319c
bubmorexa IJOK
>3 Hsmepettite yr108 https://m.edsoo.ru/f2al132fa
bu6mmoreka IJOK
>4 Hsmepettiie yr108 https://m.edsoo.ru/f2a13476
55 [IpakTueckas padora o reme bub6moreka [JOK
"[loctpoenue yrios" https://m.edsoo.ru/f2a13606
56 Hpo6s. [IpaBuiibHbIE 1 bubmotexa [JOK
HEepaBUJIIbHbIE JpoOU https://m.edsoo.ru/f2a13764
57 Jpo6s. [IpaBriibHEIE 1 bubmmorexa [{OK
HENpaBUJIbHBIC TPOOH https://m.edsoo.ru/f2a13c8c
58 Jpo6s. [IpaBriibHEIC 1 bu6motexa [JOK
HEeNpaBUIbHbIE JpodU https://m.edsoo.ru/f2a14146
59 HpoOs. [IpaBriibHBIC U bubmmorexa [{OK
HemnpaBuJbHbIE TpOOH https://m.edso0.ru/f2a153f2
60 Hpo6s. [IpaBuibHbIC 1 bu6motexa [JOK

HEeNpaBUJbHbIE IpOOH

https://m.edsoo.ru/f2a15582



https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582

bubmuoreka IJOK

o1 OcHoBHOC CBOHCTBO ApodH https://m.edsoo.ru/f2a143e4
. bubmnoreka [IOK
62 OctosHoe CBOFCTBO APOOH https://m.edsoo.ru/f2al451a
. bubmnoreka [IOK
63 OcroBHoe CBOICTBO ApodH https://m.edsoo.ru/f2a1463c
. bubmmorexa [{OK
64 OcHoBHOE CBOICTBO ApodH https://m.edsoo.ru/f2al1475e
. bu6moreka [JOK
65 OcropHoe cBOHCTEO ApodH https://m.edsoo.ru/f2a14c90
. bu6mmoreka [JOK
66 OcHOBHOE CBOHCTBO APOOH https://m.edsoo.ru/f2al4de4
67 OCHOBHOE CBOWCTBO JIpo0OH
68 C Sei bubmuoreka IJOK
PABHEHHE APODEH https://m.edsoo.ru/f2al4f74
bu6moreka IJOK
69 5
Cpasierne apodeii https://m.edsoo.ru/f2a1514
70 CpaBHenmue npobeit
71 CpaBHenmue npobeit
72 CnoxeHne 1 BBIYUTaHHE bubmuoreka [IOK
OOBIKHOBEHHBIX Tpo0ei https://m.edsoo.ru/f2al7cc4
73 CnoxeHue U BBIYUTaHHE bubmuoreka [IOK
OOBIKHOBEHHBIX ApoOeit https://m.edsoo.ru/f2al7e54
74 CrnoxeHue 1 BBIYUTaHUE bu6mmoreka [JOK
OOBIKHOBEHHBIX JIpo0ei https://m.edsoo.ru/f2a1802a
75 CroxeHue U BEIYUTaHHE bubmmoreka [IOK

OOBIKHOBEHHBIX ApoOeit

https://m.edsoo.ru/f2al81ce



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
https://m.edsoo.ru/f2a181ce

Crno)eHue U BEIYUTaHUE

bubmorexa IJOK

76
OOBIKHOBEHHBIX ApoOeit https://m.edsoo.ru/f2a1835e
77 CroxeHue U BEIYUTaHUE
OOBIKHOBEHHBIX JIpo0ei
78 Cno)keHue v BEIYUTAaHUE
OOBIKHOBEHHBIX ApoOeit
79 Cio’keHue U BEIYUTAHNUE
OOBIKHOBEHHBIX Tpo0ei
but6mmoreka [JOK
80 C 0
HMEREERAR ApOS https://m.edsoo.ru/f2a1592e
bu6moreka LJOK
81 C §)
MCTHIAHHA APODD https://m.edsoo.ru/f2al5a5a
bubmnoreka [IOK
82 C §)
MCHatHas Apoob https://m.edsoo.ru/f2a15b68
bu6mmoreka IJOK
83 Cmemantas 1pods https://m.edsoo.ru/f2al5e2e
VYMHOXKEHHE eJICHUE
84 ogII)II{KHOBIlEHzf . 012::1‘/'1' bubnnorexa LIOK
AP ’ https://m.edsoo.ru/f2al84e4
B3alMHOOOpaTHBIE APOOH
VYMHOXEHHE U JICTIeHAE
. bu6mmoreka [JOK
85 OOBIKHOBEHHBIX IPOOEii;
https://m.edso0.ru/f2a18692
B3aMMHOOOpATHBIE IPOOH
YMHOXEHUE U IeJIEHNUE
86 OOBIKHOBEHHBIX IPO0EI; brbmorexa LIOK
AP ’ https://m.edso0.ru/f2a18a20
B3aMMHOOOpaTHBIC IPOOH
VYMHOKXEHHE U JICTICHHUE Bu6 OK
87 OOBIKHOBEHHBIX Ipo0eii; ubmmoTeka I

B3aMMHOOOpATHBIE IPOOH

https://m.edsoo.ru/f2al8b56



https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
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VYMHOXEHUE U IeTIEHIE

bub6moreka IJOK

88 OOBIKHOBEHHBIX JTp0o0eii;
P https://m.edsoo.ru/f2a19088
B3aMMHOOOpATHBIE IPOOH
VYMHOX€EHUE U JeJICHUE
. bubmmoreka [IOK
89 OOBIKHOBEHHBIX Jpo0eii;
https://m.edso0.ru/f2a19560
B3aMHOOOpaTHBIE IPOOH
YMHOXKEHHE U JICTICHUE
90 OOBIKHOBEHHBIX JPOOEH; bubmorexa OK
AP ’ https://m.edsoo.ru/f2a196a0
B3aMHOOOpaTHBIE IPOOH
YMHOXEHHE U IeIeHuE
91 OOBIKHOBEHHEBIX IPO0EIi; bubmorexa HOK
p ’ https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHBIC IPOOH
Pemenune TeKCTOBBIX 3a/a4,
92 copepxkamux apoou. OCHOBHEIE bubmorexa [JOK
AICPARATIHX IPODH. https://m.edsoo.ru/f2al81ce
3aJ1a4y Ha Jpodu
Pemenne TeKCTOBBIX 3aad,
93 coxepxkammx apoou. OCHOBHEIE bubmiorexa LOK
FICPAAIITIX APOOH. https://m.edsoo.ru/f2a1835e
3aJa4d Ha JpooH
Pemrenne TeKCTOBEIX 3a/1a4,
94 coAeprKaInX Ipoou OCI:IOBHBIC bubmiorexa LOK
HeP APODH. https://m.edsoo.ru/f2al8c5a
3aJla4y Ha Apodu
Pemenune TeKCTOBBIX 3a/1ad,
95 conepxamnux 1poou. OCHOBHBIC Bubmiorexa LIOK
’ https://m.edsoo.ru/f2al18e76
3a/1auu Ha JpooH
Pemenune TeKCTOBBIX 3a/a4,
bubmmoreka [IOK
96 coaepxkanmx 1poou. OCHOBHBIC

3aJ1a4M Ha ApoOu

https://m.edsoo.ru/f2al8f7a



https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
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Pemenune TekCTOBEIX 3a71a4,

bub6moreka IJOK

97 coaepka o6u. OcHo e
FICPIRAIIIX APOOH. LICHOBHEI https://m.edsoo.ru/f2a1992
3aJla4y Ha ApoOu
Pemenne TeKCTOBBIX 3aj1ad,
98 copepxkamux apoou. OCHOBHEIE bubmorexa [TOK
FICPRATIHX JIPODH. https://m.edso0.ru/f2a19c2c
3a/a4y Ha ApoOu
Penrenne TeKCTOBBIX 3a/a4,
99 comepkammx apoou. OCHOBHEIE bubmmorexa LHOK
JICPIKAILHX IPOOH. https://m.edsoo.ru/f2alald6
3a/1a4u Ha JpooH
Penienne TeKCTOBBIX 3a7a4,
100 cozepxkamux apoodu. OCHOBHEBIE bubmorexa HOK
P POOH: https://m.edsoo.ru/f2ala2ee
3a/1auu Ha JpooH
IIpuMmenenne OyKB IS 3alIUCH
101 METGM&TI/I‘-IGCKIZX BLII[ AKEHUI 1 bubamorexa LIOK
N p https://m.edsoo.ru/f2ala3fc
TIPEITOKEHUH
[Tpumenenue OyKB JJIs1 3amHCH
102 MaTEMATUYECKUX BBIPAXKEHUN U
MPEIIOKEHU I
103 KonTtponbHas pabota o Teme bu6moreka [JOK
"OOBIKHOBEHHBIE IpooH" https://m.edsoo.ru/f2ala5le
MHOroyrojabHUKH.
104 YeTeIpEXYrOILHUK bubmorexa HOK
pexyr ’ https://m.edsoo.ru/f2al16ae0
MPSIMOYTOJTBHUK, KBAJPaT
MHOroyrojbHuKH.
?Ir bubmmoreka [IOK
105 YeTbIpEéXyTrojibHUK,
https://m.edsoo.ru/f2al6c7a
MPSIMOYTOJIBHUK, KBAPaT
106 [IpakTueckas pabota 1o reme bu6mmotexa [OK

"[locTpoenue npsIMOYTOJIbHUKA 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/IaHHBIMH CTOPOHAMU Ha
HEJIMHOBAHHOM Oymare"

107 TpeyronbHUK bubmorexa [TOK
https://m.edso0.ru/f2a16194
108 TpeyronbHHUK
[Lmonmaas 1 mepumeTp
MPSIMOYTOJIbHUKA U
109 MHOT'OYT'OJIbHUKOB, COCTABJIEHHBIX bubmmorexa LIOK
Y ’ https://m.edsoo.ru/f2a16fe0
U3 MPSAMOYTOJIBHUKOB, SIIMHUIIBI
U3MEpEHUs TUIOIIAIH
[Lmomaas u nepumeTp
MPSIMOYTOJILHUKA U
110 MHOT'OYT'OJILHUKOB, COCTABJIEHHBIX bubmorexa LHOK
yr ’ https://m.edsoo.ru/f2al17184
U3 MPSIMOYTOJIbHUKOB, €IMHHIIBI
M3MEPEHUS TIIOMAIN
IInomans 1 mepumMeTp
MIPSIMOYTOJIBHUKA U
111 MIEIOI‘OYTOJIBHI/IKOB COCTaBJIEHHBIX Enbmorexa LIOK
yr ’ https://m.edsoo.ru/f2a17328
U3 MPSIMOYTOJIbHUKOB, €IMHUIIBI
U3MEpEHUs TUIOIIAIH
but6mmoreka [JOK
112 II
€pUMETP MHOIOYTOJIbHUKA https://m.edsoo.ru/f2a1691e
113 [TepumeTp MHOTOYTOJILHUKA
bubmorexa IJOK
114 ec ast 3aImc 00el
Alecaminiast sammcs Apobe https://m.edsoo.ru/f2alb55e
bubmmoreka [IOK
115 Oeii
Jlecsmtnas sanuce Apobeit https://m.edsoo.ru/f2alb87e
bu6 OK
116 Jecatuunas 3anuch apooei nommoreka 1

https://m.edsoo.ru/f2albcfc



https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
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

bubmuoreka IJOK

117 CpaBHeHHE eCATHYHEIX Apobei https://m.edsoo.ru/f2alc49a
118 CpaBHeHHE AeCATUIHBIX qpodeit EJ:SSH;(T)]T:;(;? :3/11523106393
119 CpaBHeHME AECATUYHBIX IpoOei EggH;;T:(;(sig r(a/l]fzalcboz
120 CpaBHEHHE JECATUIHBIX IPOOEi E;ISSH/I;I,:T:;?);I r(a/l]fzalccze
121 CpaBHeHME AeCATUYHBIX Jpo0eit

122 JIefCTBUSA C 1ECATUYHBIMU IPOOSIMH E;:K?SH/P/I;T:;(;? rﬁ/lf(zalce4a
123 JIefcTBUS C 1ECATUYHBIMU IPOOSIMH E»[I:ESH/I;I;T:;(;;[ r?/llfgalcfsz
124 JIeHCTBUS € JECITUYHBIME APOOSIMHU ﬁ;f;;;féig :3/1152a1d174
125 JleiicTBHSI ¢ NEeCATUIHBIMU JPOOSIMH EJ[I;ISSH/I;I;T:CE?)S :3/1152a1d516
126 JleiicTBHSI ¢ NECATUIHBIMU JPOOSIMH E»:fsn/l;l;f;ig r(j/I]‘(za]_nd
127 JleificTBUSA C NECATUYHBIMU IPOOIMHU E;:,?SH;I;T:(;;?);I :3/1152a1d750
128 JIefCTBUSA C 1ECATUYHBIMU IPOOSIMH E;fj;:::;i;l r(j/lgzald%e
129 JleiicTBUS ¢ NEeCATUUHBIMU IPOOSIMU ﬁ;f;;ﬁﬁiif :3/1:2a1d962
130 JleiicTBUS ¢ NECATUUHBIMU IPOOSIMU E;:SSH/I;I;T:;;(I;[ S/I]‘(Qaldam
131 JleficTBUS ¢ IECATHUHBIMU APOOIMHU onomorea O

https://m.edsoo.ru/f2aldb88



https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
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bubmuoreka IJOK

132 i 0
JICHCTBIS € ACCHTIHEINI APOOTMH https://m.edsoo.ru/f2ale0la
bu6moreka IJOK
133 i 0
JACHCTBIS € ACCHTIHEIN APOOTMH https://m.edsoo.ru/f2ale150
. bubmnoreka [IOK
134 JleiicTBUSA ¢ NECATUYHBIMU APOOSIMHU httos://m.edsoo.ru/f2a1e268
. bubmmorexa [{OK
1
35 JleficTBUS C NECATUYHBIMU IPOOSIMH hitos:/Jim.edsoo.ru/f2aledda
. bu6moreka [JOK
136 0
JSHCTBHS C ACCATHTHBIMI APOOIMH https://m.edsoo.ru/f2ale4f2
. bu6mmoreka [JOK
137 0
JICHCTBIS € ACCHTIHEIN APOOTMH https://m.edsoo.ru/f2ale4f2
. bubmmoreka [IOK
138 JleficTBUSA ¢ NECATUYHBIMU IPOOSIMH httos://m.edsoo.ru/f2ale5 6
. bu6mmoreka [JOK
139 JIefcTBUS C TECATHYHBIMU IPOOSIMH httos://m.edsoo.ru/f2ale704
140 JIeficTBUS C TECATUYHBIMU IPOOSIMH
bu6moreka IJOK
141 i
OKpyraeiie AecATIMIbIX ApODeil https://m.edsoo.ru/f2a1e826
. but6mmoreka [JOK
142 OxpyrieHue 1eciTHUHbIX 1podeit httos://m.edsoo.ru/f2alebs0
bu6moreka LJOK
143 0) Ocii
SPYLICHHG ACCHETERE ADOOCH https://m.edsoo.ru/f2alec68
144 OxpyrieHue 1ecsiTHYHbIX Ipo0eit
Pemrenne TeKCTOBEIX 3a/1a4, Bu6 OK
145 coaepkaumx qpodu. OCHOBHbBIE nbmotexa Il

3aJla4M Ha ApoOu

https://m.edsoo.ru/f2aled8a
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Pemenune TekCTOBEIX 3a71a4,

bub6moreka IJOK

146 conepanux Apodu. OCHOBHEIE https://m.edsoo.ru/f2alefl0
3aJla4y Ha ApoOu
Pemenne TekcTo 3a;a4,

147 C(e):Hé I;(I”; o 0B6B IXOCJII{O:IaHme bubmiorexa LOK

X H.
ASpHATIX AP https://m.edsoo.ru/f2a1f028
3a/a4y Ha ApoOu
Penrenne TeKCTOBBIX 3a/a4,

148 6.0 A but6mmoreka [JOK
COACPHRAIIITX IPODH. LICHOBHBIC https://m.edsoo.ru/f2a1f136
3a/1a4u Ha JpooH
Penienne TeKCTOBBIX 3a7a4,

149 conepxanmx 1poou. OCHOBHBIE
3a/1auu Ha JpooH
Pemenune TeKCTOBBIX 3a/a4,

150 coaepxkanux 1poou. OCHOBHBIC
3aJ1a4y Ha Jpodu

151 KonTponbhas pabota no reme bu6motexa [JOK
"JlecaTuuHbIe ApodU" https://m.edsoo.ru/f2alf23a
Muororpagauku. M3o0paxenue

152 MHOI'OT I;HHI/IKOB Mo epJII/I bubmmorexa LIOK

ororp VoA https://m.edsoo.ru/f2ala69a
MIPOCTPAHCTBEHHBIX Tl
Muororpaguuku. M3o00paxenne
153 MHOTOT' I;HHI/IKOB Mo, epJ'II/I bubmotexa HOK
P VoA https://m.edsoo.ru/f2alad2a
MPOCTPAHCTBEHHBIX TEJ
HpﬂMoyr(im)Hmﬁ napaJsuleienunesn, BuGmorexa LIOK
154 Ky0. Pa3BépTku KybOa u

mapaJuiCiICIuIcaa

https://m.edsoo.ru/f2ala802



https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
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[IpsimoyroibHBIIN TapajuIesenuIe,

R bu6mmoreka [JOK
155 0.P 0
(YD, TasBEpTIH KyDalt https://m.edsoo.ru/f2ala924
napaJienienumneaa
156 [Ipaktnueckas pabota o reme bu6motexa [JOK
"Pa3BépTkKa Kyba" https://m.edsoo.ru/f2alaef6
157 O06béM Kyba, MPSIMOYTOJILHOTO bu6mmotexa [JOK
napaJuiesienumnena https://m.edsoo.ru/f2alb09a
158 O0BEM Kybda, TPSIMOYTOJILHOTO bubmmorexa [{OK
napajuiefenunena https://m.edsoo.ru/f2alb248
159 O06béM Kyba, IPAMOYTOJIBLHOIO
napaJuienenurnena
160 O6béM Kyba, IPSIMOYTOJILHOTO
napaJenenumneaa
IToBTOpEHNE OCHOBHBIX MOHATUI U
METOJ 0B Kypca 5 Kjacca,
161 0606ﬂ eHH}e,iHaHI/HTI / bubmorexa [IOK
B . https://m.edsoo.ru/f2alf76c
Bcepoccuiickas npoBepouHas
pabota
HtoroBas koHTpoJbHas pabora /
162 Bcepoccuiickas mpoBepodyHas bubmorexa LOK
P poBep https://m.edsoo.ru/f2a1f924
pabora
IToBTOpEHNE OCHOBHBIX IMOHATUN U
163 METOJI0B Kypca 5 Kiacca bubmorexa [TOK
P . ’ https://m.edsoo.ru/f2alfaaa
0000111eHYE 3HAHUI
[ToBTOpEHE OCHOBHBIX IOHSTUN U
bubmoreka IJOK
164 METO0B Kypca 5 KJiacca,

0000111eHYE 3HAHU

https://m.edsoo.ru/f2alfc08
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[ToBTOpEHKE OCHOBHBIX MMOHATUH U

bub6moreka IJOK
165 5 1
MeTolon kypea K’Hvacca’ https://m.edsoo.ru/f2alfeec
0000111eHNE 3HAHUN
[ToBTOpEHME OCHOBHBIX IOHATUH U
166 METOIOB Kypca 5 Kiacca 1 Bubmorexa LIOK
AOB KYP . ’ https://m.edso0.ru/f2a200a4
0000111eH1E 3HAHU
[ToBTOpEHHME OCHOBHBIX MOHSATHIA U
167 METOJIOB Kypca 5 Kiacca, 1
0000111eH1E 3HAHUI
IToBTOpEHNE OCHOBHBIX IMOHATUN U
168 METOI0B Kypca 5 Kjacca 1 bubmorexa LOK
P . ’ https://m.edso0.ru/f2a201f8
0000111eHYE 3HAHUI
IToBTOpEHNE OCHOBHBIX IMOHATUI U
169 METOI 0B Kypca 5 Kjacca 1 Bubmorexa IIOK
/OB 1P . ’ https://m.edsoo.ru/f2a20388
000011eHNE 3HAHUIT
[ToBTOpEHME OCHOBHBIX MTOHATHI H
170 METOIOB Kypca 5 kiacca 1 Bubmorexa LIOK
FLOB KYP . ’ https://m.edsoo.ru/f2a2069e
000011IeH1E 3HAHUI
OBIIEE KOJIMYECTBO HACOBIIO 170

[TPOI'PAMME



https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a200a4
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6 KJIACC

KosnuecrBo yacos DJIEeKTPOHHBIE
Ne Jara uugposbie
n/n Tema ypora Bcero Kourpoasusie | Tpaxruieckue H3y4YeHHs1 | oOpa3oBare/ibHbIe
padoThI padoTsbI pecypent

ApudmMeTnueckue TeHCTBUS C
MHOI'03HaYHBIMU HATYPaJIbHBIMU

1 YHUCIaMHU 1 bu6mmoreka [JOK
Koppexmuposka snanuii no https://m.edsoo.ru/f2a208ec
pe3ynomamam BIIP «Cnooicnule
MeKCmogbie 3a0a4u»
ApudmeTnueckue 1elcTBUS C
MHOI'03HaYHBIMU HATYPaJIbHBIMU

2 qyucJIaMu 1 bubmmoreka I_[OK
Koppexmuposka 3nanuii no https://m.edsoo.ru/f2a20aea
pe3ynomamam BIIP «Cnooicrble
MeKCmogbie 3a0a4uy
ApudmeTnueckue 1eUCTBUS C
MHOT'O3HaYHBIMU HATYPAJTbHBIMHU

3 quCcIaMu 1 bu6mmoreka [JOK
Koppexmuposka snanuii no https://m.edsoo.ru/f2a2140e
pe3ynomamam BIIP «Cnooicnule
MeKCmogvie 3a0a4u»
ApupmMeTnueckue TeHCTBUS C
MHOI'03HaYHBIMU HATYPaJIbHBIMU

4 qyucjiiaMu 1 bubnnoreka I_[OK

Koppexmuposxa 3nanuii no
pesynomamam BIIP « Paboma ¢
uHopmayueny

https://m.edso0.ru/f2a21580



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580

ApudmeTnueckue A1eHcTBUS C
MHOTO3HAYHBIMU HATYPAIbHBIMA
YHCIIAMHA

Koppexmupoesxa 3nanuii no
pesvivmamam BIIP « Paboma ¢
uHgopmayueny

bu6moreka IJOK
https://m.edsoo.ru/f2a216de

ApupmMeTnueckue TeUCTBUS C
MHOTO3HAYHBIMU HATYPAIbHBIMA
YHCIIAMHA

Koppexmuposxa 3nanuii no

pezynomamam BIIP «I eomempuueckue
3a0ayuy

bu6moreka LIOK
https://m.edsoo.ru/f2a2180a

UucnoBbI€ BRIPAXKEHUS, TOPSIOK
JIENCTBUH, UCIIOJIB30BaHUE CKOOOK
Koppexmupoexa 3uanuti no
pesynomamam BIIP «I eomempuueckue
3adaquy

bub6moreka IJOK
https://m.edsoo.ru/f2a20c48

YucaoBbie BIPpaXKEHUS, TIOPSIOK
IEWCTBUM, HCIOJIb30BAHHE CKOOOK

bu6moreka [JOK
https://m.edsoo.ru/f2a20d6a

UucnoBbIE BEIPAXKEHUS, TOPSIIOK
JIENCTBUH, UCITOIL30BaHIE CKOOOK

10

UucnoBbIie BEIPAXKEHUS, TOPSITOK
IEMCTBUM, HCIOJIb30BaHUE CKOOOK

11

UucnoBbi€ BRIPAXKEHUS, TOPSIIOK
IEWCTBUM, HCIOJIb30BAHUE CKOOOK

12

OKpyrileHre HaTypaibHbIX YUCEI

bubmmoreka [IOK
https://m.edsoo0.ru/f2a21274

13

OKpyriieHne HaTypaabHbIX YUCEN

14

OkpyriieHre HaTypaabHBIX YHCET



https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a
https://m.edsoo.ru/f2a21274

I[GJ'II/ITGJ'H/I 1 KpaTHBIC YK CJIa,

bub6moreka IJOK

15 HanOOJIBIINI OO IEIUTEND U
https://m.edsoo.ru/f2a22a3e
HauMeHbIee 001ee KpaTHOE
EIUTENN U KpaTHbIE YUCIIA;
A . P . bubmmoreka [IOK
16 HauOOJILIITNH 00K NETUTEND U
https://m.edsoo.ru/f2a22b9c
HauMeHbIIee 00IIee KPaTHOE
JlenmuTenu v KpaTHBIC YHCIIA;
17 160 O — but6mmoreka [JOK
HaUOONBIINI OOIIUI JETUTENb U
https://m.edsoo.ru/f2a2340c
HauMeHbIee 001ee KpaTHOE
JlenuTenu ¥ KpaTHBIC YUCIA;
18 HaMOONBIINHI OOIIUI JETUTEND U
HauMeHbIee 00Iee KpaTHOE
JlenuTenu ¥ KpaTHBIC YUCIA;
19 HAaUOOJIBLINUI OO JIEIUTED U
HaWMeEHbIIIee 001Iee KpaTHOE
JlenuTenu U KpaTHBIC YUCIIA;
20 HanOONBIINI OOIIUN IEIUTEND U
HauMeHblee o01ee KpaTHOe
JlenmuMocTh CyMMBI U bubmuoreka [IOK
21
MPOU3BEICHUS https://m.edsoo.ru/f2a22d2c
99 JennuMocTs CyMMBI 1 bubmotexa [JOK
MPOU3BENICHUS https://m.edsoo.ru/f2a23254
23 Jlenenue ¢ ocTaTkOM
bubmoreka IJOK
24 eJICHHNE C OCTAaTKOM
a https://m.edsoo.ru/f2a24104
Bbubmorexa IIOK
25 Pelenne TeKCTOBLIX 3a1a4 1

https://m.edso0.ru/f2a21e90



https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90

bubmuoreka IJOK

26 PelichHe TCKCTORLIX Ja/at https://m.edsoo.ru/f2a2226e
27 Pelenne TeKCTOBLIX 3a1a4 bubmiorexa LIOK
https://m.edsoo.ru/f2a22412
28 Pemenne TeKCTOBLIX 3a1a4 bubmiorexa LOK
https://m.edsoo.ru/f2a226e2
29 Pemenne TekCcTOBBIX 3a/1a4 bubmiorexa LOK
https://m.edsoo.ru/f2a228a4
30 KonTtponbHas pabota o teme bubmotexa [JOK
"HaTypanbHble yncna” https://m.edsoo.ru/f2a242a8
31 [TeprieHIUKYISIPHBIC TIPSIMbBIC bubmorexa [TOK
https://m.edsoo.ru/f2a24442
32 [TeprieHIUKYIISIPHBIC TIPSIMbIC bubmorexa [TOK
https://m.edsoo.ru/f2a24596
bu6mmoreka [JOK
33 HapanyienbHbe mpsMbre https://m.edsoo.ru/f2a248d4
34 [TapamienbHble IpsMbIe buomiorexa LIOK
https://m.edsoo.ru/f2a24a32
Paccrosnune mexay aByms
35 TOYKaMH, OT TOUYKHU J10 IPSMOH, bu6mmoreka [JOK
JUIMHA MaplIpyTa Ha KBaJAPaTHON https://m.edsoo.ru/f2a24776
CCTKE
Paccrosnune mexay nByms
36 TOUYKaMH, OT TOUKH J0 npﬂMoﬁ,v
JUTMHA MapIIpyTa Ha KBaAPAaTHON
CCTKE
37 Paccrosnune mexay aByms bu6mmoreka [JOK

TOYKaMH, OT TOUKH J10 MIPSIMOA,

https://m.edsoo.ru/f2a24eb0



https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0

JUTMHA MaplipyTa Ha KBaJpaTHOMN
CeTKe

OOBIKHOBEHHAS TPOOH, OCHOBHOE

bu6mmoreka IJOK

38 i 0
;ZZ;Z;BO APOOH, CORpAIIEHHE https://m.edsoo.ru/f2a261fc
OOBIKHOBEHHAS TPOOH, OCHOBHOE Bu6 OK
39 CBOICTBO Ipo0OU, COKpaICHHE nomoteka [
poGe https://m.edso00.ru/f2a26670
i %1
OOBIKHOBEHHAS TPOOH, OCHOBHOE
40 CBOWCTBO JIpOOH, COKpaAIICHUE brbmorexa [TOK
ApoBei https://m.edso0.ru/f2a26936
OOBIKHOBEHHAs AP0Ob, OCHOBHOE Eus OK
41 CBOMCTBO JIpoOH, COKpaIlIeHHE nbnmotexa [
N https://m.edsoo.ru/f2a26ab2
Jpooeii
42 CpaBHeHuE U yHOPs10YMBaHUE bubmmorexa [{OK
Tpobeit https://m.edsoo.ru/f2a2721e
43 CpaBHeHuE U yHOpsI0UMBaHNE bubmmorexa [IOK
npobeit https://m.edsoo.ru/f2a2749e
44 CpaBHeHME U YIIOPSIIOYMBAHUE bubmmotexa [{OK
Tpooeit https://m.edsoo.ru/f2a275ac
45 Jecaruunble 1podu U MeTpUuecKas bubmotexa [JOK
cucTeMa Mep https://m.edsoo.ru/f2a2638c
46 JecsaTuunble ApoOU U METPUYECKAs
cucrTema Mep
ApudmeTrueckre 1eicTBuUs ¢ 56 OK
47 OOBIKHOBEHHBIMU U JE€CITUYHBIMU nbmmorexa I

Ipo0saMu

https://m.edsoo.ru/f2a276c4



https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a276c4

ApudmeTrueckue 1eicTBuUs ¢

48 OOBIKHOBEHHBIMH U JECATHIHBIMUA bubmorexa LOK
A https://m.edsoo.ru/f2a277dc
JpoOsIMU
A €TUYECKHUE JICHC C
pupMeTHICCKUE TCUCTBUS Bu6miorexa [IOK
49 OOBIKHOBEHHBIMU U JE€CITUYHBIMU
https://m.edsoo0.ru/f2a27d40
Ipo0saMu
ApudmeTrueckre TeHCTBUS C
50 OOBIKHOBEHHBIMH U JECATHIHBIMA bubmiorexa LIOK
A https://m.edsoo.ru/f2a27ec6
JIPOOSIMU
Apudmerndyeckue N1eUCTBUA C
51 Oé)LH((bHOBeHHLIMI/I I/IH €CITUYHBIMU bubmorexa LOK
A https://m.edsoo.ru/f2a27c00
JIPOOsIMU
bubmoreka IJOK
52 O
THOTIEHHE https://m.edsoo.ru/f2a282c2
53 OTtHoIIEHNE
o4 Jlenenue B JaHHOM OTHOIIEHUH bubmmorexa LIOK
A https://m.edso0.ru/f2a28448
55 JleneHnue B JaHHOM OTHOIICHUH
but6mmoreka [JOK
M
56 acurad, nponopua https://m.edsoo.ru/f2a28a7e
bu6mmoreka [JOK
57 M §)
ACIITAD, HpOTOPIHA https://m.edsoo.ru/f2a28c22
bu6moreka IJOK
58 I1
ORATHE MpotierTa https://m.edsoo.ru/f2a28d76
59 [TonsiTre nmporenta bubmorexa [IOK

https://m.edsoo.ru/f2a28efc



https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc

Brruucnenue nporeHTa ot

bub6moreka IJOK

60 BEJIMYMHBI ¥ BETMYUHBI 110 €€ httos://m.edsoo.ru/f2a29064
MIPOIICHTY
o Beruucnenune npomeHTa ot ) BuGmorexa LIOK
BCHITIHHBL BEHHIHAIHO €¢ https://m.edsoo.ru/f2a291e0
MIPOIIECHTY
Brruucienue npolieHTa ot
62 BEIIMYMHBI U BEJTMYNHBI 11O €€
MIPOIIECHTY
Brruucienue npomeHTa ot
63 BEIIMYMHBI U BEITMYHHEI ITO €€
MIPOIICHTY
64 Pemienne TekCTOBEIX 3a7ad, bubmoreka IJOK
coJiep KaIInuX JPoOH U TPOIEHTHI https://m.edsoo.ru/f2a26512
65 Pemenne TekCTOBBIX 3a4a4, bu6mmoreka IJOK
cofieprKaIuX Jpoou U IPOIIEHTHI https://m.edsoo.ru/f2a2818c
66 Pemenune TekcTOBBIX 3a4ad, bu6moreka [JOK
coziep KaXx ApoOH ¥ MPOIICH ThI https://m.edsoo.ru/f2a29546
Perienre TeKCTOBEIX 3a/1a4, bu6moreka LJOK
67 _
coJiepyKaIInuX JPoOH U TIPOIEHTHI https://m.edsoo.ru/f2a29a46
Perienne TeKCTOBEIX 3ajad, bu6moreka LJOK
68
cofieprKaluX JpoOU U IPOLEHTHI https://m.edsoo.ru/f2a29bea
69 KonTposnbHas paboTa o reme bubmmorexa [{OK
"Ipoou" https://m.edsoo.ru/f2a29d34
70 OceBas cummerpusi. LlentpanbHas bu6motexa [JOK
CUMMETpUS https://m.edsoo.ru/f2a2509a
7 OceBas cummetpust. LlenTpanbHas bubmmoreka [IOK

CUMMETpUS

https://m.edsoo.ru/f2a25428



https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a25428

bubmuoreka IJOK

72 [TocTpoeHue cuMMeTpUYHBIX GUTYD httos://m.edsoo.ru/f2a252ca
bu6motexa [JOK
73 [TocTpoeHne cMMMETPUYHBIX GUTYD httos://m.e dso;_[ru 12205 7Hc
74 [TpakTrueckas paboTa Mo Teme bu6motexa [JOK
"OceBas cummeTtpus" https://m.edsoo.ru/f2a2598c
bu6mmoreka [JOK
& CHMMETpH3 B [IPOCTPAHCTBe https://m.edsoo.ru/f2a25ae0
[Tpumenenue OYKB IS 3aIHCH
76 MaTEeMaTHYECKUX BBIPAKCHUN 1 ];;:6?/1;10Te;<a I—[O/I]fz 074
A — ps://m.edsoo.ru/f2a
77 byxBeHHbIE BBIpaKEHUS U bu6motexa [JOK
YHUCIIOBBIE O CTAHOBKH https://m.edsoo.ru/f2a2b972
bykBeHHBIE paBEHCTBa, Bu6 OK
78 HAaXO0XJECHHE HEU3BECTHOIO h;IDSJ_I/P/I;T:;(Si;lrU /f2a2bada
KOMITOHEHTA T '
bykBeHHbIC paBeHCTBa,
79 HAaXO0KJICHUE HEM3BECTHOT O E’E’?{?ﬁﬁfiﬁifﬁéa 2bbes
KOMITOHEHTa T '
bu6moreka LJOK
80 o
OpMyIH https://m.edsoo.ru/f2a2bd14
bu6moreka IJOK
81 O
OPMyIIH https://m.edsoo.ru/f2a2be40
82 YeTbIpEXYTroiabHUK, TPUMEPHI bu6moreka [JOK
YETBIPEXYTOJIbHUKOB https://m.edsoo.ru/f2a2al9e
[IpsimoyronbHUK, KBaApAT:
83 CBOICTBa CTOPOH, YTJIOB, brbmorexa LIOK

JuaroHanei

https://m.edsoo.ru/f2a2a212



https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8
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https://m.edsoo.ru/f2a2a2f2

[IpsimoyTONnbHYK, KBaApaT:

84 CBOIICTBA CTOPOH, YTJIOB,
JyaroHaieiu
85 W3mepenue yrios. Buabl bub6moreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/f2a2a75c
36 N3mepenue yrios. Bunbl bu6mmotexa [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 [TepumeTp MHOTOYTOJILHUKA bubmorexa [JOK
https://m.edsoo.ru/f2a29eb0
88 [TepumeTp MHOTOYTOTEHUKA
89 [Tnomans purypsl
90 [Tnomane purypsl
o1 dopMyJibl IEPUMETPA U IJIOIIATU
PSMOYTOJIbHUKA
92 dopMyIbl TEPUMETPA U IJIOIIA TN
pSMOYTOJIbHUKA
03 [TpubnmxEnHoe n3MepeHue
momaan Guryp
4 ITpaxkTrueckas paboTa o Teme bubmotexa [JOK
"ITnomane kpyra" https://m.edsoo.ru/f2a2ae8c
KonTtponbHas paboTa o teme
95 "Boipaxkenus ¢ 6ykBamu. Ourypsl
Ha rockocty”
bubmuoreka IJOK
%0 Hemsie mcna https://m.edsoo.ru/f2a2bf6c
97 [enspie uncna bubmmorexa [HOK

https://m.edsoo.ru/f2a2c07a



https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
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bubmuoreka IJOK

%8 Hersie urcia https://m.edsoo.ru/f2a2cl7e
99 Monyinb uncna, reoMmeTpuyecKas bu6moreka IJOK
MHTEPIIpETaLU MOLYJIA https://m.edsoo.ru/f2a2c886
100 Monyne uncna, reomeTpudecKas bu6mmotexa [JOK
WHTEPIPETALNs MOAYJIS https://m.edsoo.ru/f2a2ca3e
101 Mogynb uncna, reomeTpudeckas bu6moreka [JOK
MHTEpIIpETaIs MOMYJIS https://m.edsoo.ru/f2a2cba6
102 Monyie yncna, reoMeTpudecKas
UHTEpIpeTalus MOy s
103 Mogynb uncna, reomeTpudeckas
MHTEpIpeTalus MOJIYJIs
104 YucioBbIe TPOMEKYTKH
105 [TonoxuTenbHbIE U OTPULIATETBHBIE
qucia
106 ITonoxuTeENbHBIE U OTPULIATEIBHBIE
qucia
107 CpaBHEHHE OJIOKUTEIbHBIX U bu6mmotexa [JOK
OTPUIIATEIbHBIX YHCET https://m.edsoo.ru/f2a2ce30
108 CpaBHeHME OJIOKUTENbHBIX U bubmmorexa [{OK
OTPHULATENbHBIX YHCET https://m.edsoo.ru/f2a2cf48
109 CpaBHEHME NOJIOKUTENBHBIX U
OTPHIATENBHBIX YHCET
110 CpaBHEHME NOJIOKUTENBHBIX U
OTPHIATENbHBIX YHCET
11 CpaBHEHNE OJI0KUTEIBHBIX U

OTPpHULATCIBHBIX YHUCCIT



https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
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ApudmeTnueckue 1eiCTBUSA C

112 HOJIOKUTEIbHBIMUA U bubmorexa LOK
https://m.edsoo.ru/f2a2d830
OTPHIIATEIIbHBIMHA YHCIIAMH
ApudmeTnueckue 1eiiCTBULI C
pu¢ bu6mmoreka IJOK
113 HOJOXKUTEIbHBIMHA U
https://m.edso0.ru/f2a2d984
OTPHIATEILHBIMU YU CIIAMHU
ApudmeTruecKue 1ei CTBUS ¢
114 HOJIOKUTEIHHBIMUA U bubmiorexa LIOK
https://m.edsoo.ru/f2a2dab0
OTPHUIATEILHBIMH YN CITAMH
ApudmeTnieckue eHCTBHS ¢
115 HOJOKUTENbHBIMHA U bubmorexa LOK
https://m.edsoo.ru/f2a2ddee
OTPUIIATEILHBIMHU YHCIIAMHU
Apudmernueckue 1eiCTBU C
116 H(I:H(Zb)KI/ITeJILHI)IMI/I 54 bubmiorexa LOK
https://m.edsoo.ru/f2a2defc
OTPHIATETLHBIMU YHACITAMU
Apudmernueckue 1eHCTBUS C
117 HOJIOKUTEIbHBIMUA U Enbmorexa [TOK
https://m.edsoo.ru/f2a2e384
OTPHUIIATEILHBIMU YUCIIAMU
Apudmernueckne 1eiCTBU C
118 ncl)jnj)mHTenLHblMH 54 bubmmorexa LHOK
https://m.edsoo.ru/f2a2e5f0
OTPHIATENEHBIMH YHCIIAMHU
Apudmernueckue necTBus ¢
bu6moreka IJOK
119 MHOJIOKUTEIbHBEIMHA U
https://m.edsoo.ru/f2a2e762
OTPHULIATEILHBIMHU YHCIIAMHU
ApudmeTrnieckue AeHCTBHS ¢
bubmmoreka [IOK
120 [IOJIOKUTEILHBIMU U

OTpULATCIBbHBIMHA YU CJIaMHA

https://m.edsoo.ru/f2a2eb90
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121

ApudmeTrueckue 1eicTBuUs ¢
MOJIOKUTENbHBIMU U
OTpULIATENIbHBIMU YHCIAMHU

bub6moreka IJOK
https://m.edsoo.ru/f2a2ecf8

122

Apudmernueckue neicTBus ¢
MOJIOKUTENBHBIMY U
OTpHIATETbHBIMU YHCIIAMHU

bu6mmoreka IJOK
https://m.edsoo.ru/f2a2eel0

123

ApudmeTrueckue 1eicTBUs ¢
IOJIOKUTENBHBIMU U
OTPULATEIILHBIMU YUCIAMU

but6mmoreka [JOK
https://m.edsoo.ru/f2a2f248

124

Apudmernueckue neicTBUs C
MOJIOKUTEIBHBIMU U
OTpHIATENbHBIMU YHCIIAMU

125

ApudmeTnieckue 1eHCTBHS ¢
MOJIO)KUTEIbHBIMU U
OTPHIATETLHBIMU YHACITAMU

126

Apudmernueckue 1eHCTBUS C
MOJIOKUTENEHBIMH U
OTPHUIIATEILHBIMU YUCIIAMU

127

Apudmernueckue neicTBus ¢
HOJOXKUTEIbHBIMU U
OTpHULATENbHBIMU YU CIIAMU

128

Apudmernueckue necTBus ¢
HOJOXKUTEIbHBIMU U
OTPULIATEBHBIMHU YUCIIAMH

129

ApudmeTrnieckue AeHCTBHS ¢
MOJIO)KUTEIbHBIMU U
OTPHIATEILHBIMH YHCIIAMHU



https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248

ApudmeTrueckue 1eicTBuUs ¢

130 MOJIOKUTEIBHBIMU U
OTPHUIATEILHBIMHU YHCITaAMHU
bu6moreka IJOK
131 P
CHICHHC TERCTOBBIX 3alad https://m.edsoo.ru/f2a3035a
bu6mmoreka [JOK
132 P
CHICHHC TCKCTOBBIX Sa/1a% https://m.edsoo.ru/f2a304c2
but6mmoreka [JOK
1 P
33 CHICHHC TCKCTOBBIX Sa1at https://m.edsoo.ru/f2a305e4
134 Pemmenue TekcTOBBIX 337124 bubamorera LIOK
https://m.edso0.ru/f2a30706
KonTtponbHas paborta o remam
135 "ByKBEHHBIE BBIpaXKEHUSI.
[TonouTenbHBIE U OTPUIIATETIHHBIE
guca"
136 ITpsmoyronbHas cuctema bub6moreka [JOK
KOOpPJMHAT Ha MJIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopauHaThel TOUKHM Ha MIJIOCKOCTH, bu6mmotexa [JOK
abcrycca 1 opAMHATA https://m.edsoo.ru/f2a311d8
138 Cronb4atbie M KPyroBbIe bubmmorexa [{OK
JMarpaMMbl https://m.edsoo.ru/f2a3178c
139 [TpakTuyeckas paboTa mo reme bu6motexa [JOK
"ITocTtpoenue quarpamMm” https://m.edsoo.ru/f2a318ae
Pemenne TeKCTOBBIX 3a51a4,
140 coJiepKaIlrX JaHHbIE,

[IpEACTaBJICHHbIE B TAOJIMIaX U HA
JarpaMMax



https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
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

Pemenne TeKCTOBBIX 3a51a4,
COJIepKaIlMX JaHHbIE,

141
MPE/ICTABJICHHBIC B TAOJIUIAX U HA
JarpamMmax
IT i mapasuiene en,
Yo, 1P > [MIPAMIAA, KOHYE, https://m.edsoo.ru/f2a319c6
IUIUHAD, 1ap u chepa
wo | Mo e
Yo, P > [MIPAMILa, KOHYE, https://m.edsoo.ru/f2a31afc
UUIUHAD, 1ap u chepa
144 N306pakenne mpocTpaHCTBEHHBIX bu6motexa [JOK
buryp https://m.edsoo.ru/f2a3206a
145 N3006pakeHne mpocTpaHCTBEHHBIX
$uryp
[Tpumepsl pa3BEpPTOK
146 MHOT'OTPaHHUKOB, HUJIMHAPA U
KOHYCa
[TpakTueckas paboTa Mo Teme
147 "Co3nanne Mojienen bubmorexa [JOK
A A " https://m.edsoo.ru/f2a3252e
IIPOCTPAHCTBEHHBIX (PUTYD
148 [TonsTre 00bEMa; TUHUITBI bubmuoreka [IOK
U3MepeHus o0bEMa https://m.edsoo.ru/f2a321c8
O061é OyTOJILHOTO
149 a T; M: IZIM }: a, Kyoa, o bubamorera LIOK
Bl
HapaiticiIeiitiicls, Kyoa, GopMyt https://m.edsoo.ru/f2a3234e
00Béma
O0BEM IPAMOYTOIBHOT O
150 napajienenumnena, kyoa, GopmyIsi

00BéMa



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e

[ToBTOpEHME OCHOBHBIX TOHATUI U
METOJI0B KYypCOB 5 1 6 KJ1accoB,

bub6moreka IJOK

151 00001IIeHNe U CHCTEMAaTH3aITHS https://m.edsoo.ru/f2a328f8
3HaHUHN
[ToBTOpEHNE OCHOBHBIX TOHATHH U

150 METOZ0B KYpcOB 5 U 6 KJ1accoB, bubmoreka [JOK
0000IIICHHE U CHCTEMAaTH3aIUs https://m.edsoo.ru/f2a32a9¢
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHITUH U

153 METOJIOB KYpCOB 5 1 6 KJIaccoB, bu6moreka [JOK
00001IeHNEe U CHCTEMAaTHU3AITHS https://m.edsoo.ru/f2a32bd2
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHITUH U

154 METOI0B KYpCOB 5 U 6 KJIacCOB, bu6moreka IJOK
00001IICHHE U CUCTEMAaTH3aIus https://m.edsoo.ru/f2a3312c
3HaHUHN
[ToBTOpEHNE OCHOBHBIX TIOHATUN U

155 METOZ0B KYpCcOB 5 U 6 KJ1accoB, bu6mmotexa [JOK
000011IeHNE B CHCTEMATU3AIHS https://m.edsoo.ru/f2a33352
3HaHUU
[ToBTOpEHNE OCHOBHBIX MOHITUH U

156 METOJIOB KYpCOB 5 1 6 KJIaccoB, bubmotexa LHOK
00001IIeHNe U CHCTEMAaTH3aIIH https://m.edsoo.ru/f2a33596
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IOHATUN U

157 METOI0B KYpCOB 5 U 6 KJIacCOB, bubmuoreka IJOK

0000IIIEHNE U CUCTEMATH3AIINS
3HaHUU

https://m.edso0.ru/f2a33780



https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780

[ToBTOpEHHE OCHOBHBIX TOHATUH U
METOJI0B KYypCOB 5 1 6 KJ1accoB,

bub6moreka IJOK

158 00001IIeHNe U CHCTEMAaTH3aITHS https://m.edsoo.ru/f2a338b6
3HaHUHN
[ToBTOpEHNE OCHOBHBIX TOHATHH U
159 METOZ0B KYpcOB 5 U 6 KJ1accoB, bubmoreka [JOK
0000IIIeHNE U CHCTeMATHU3AIIHS https://m.edsoo.ru/f2a339ce
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHITUH U
METOJIOB KYpCOB 5 1 6 KJIaccoB,
160 00001IICHHE U CHCTEMAaTH3aIUs bubmorexa HOK
N . https://m.edsoo.ru/f2a33ad2
3HaHuii / Beepoccuiickas
poBepouHas pabora
Hrorosast KOHTpoOJIbHAs padoTa /
161 BcepoccuﬁCKe;F;II) HpOBep(I:qHa;I bubmorexa [OK
https://m.edsoo.ru/f2a33bd6
pabota
[ToBTOpEHNE OCHOBHBIX TIOHATUN U
162 METOJIOB KYpPCOB 5 U 6 KJIaCCOB, bubmoTteka [JOK
0000111eHNE U CHCTEMATA3AIIHS https://m.edsoo.ru/f2a33f46
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHATUN U
163 METOJIOB KYpCOB 5 1 6 KJIaccoB, bubmotexa LHOK
00001IeHnEe U CHCTEMAaTHU3AITHS https://m.edsoo.ru/f2a340b8
3HAaHUU
[ToBTOpPEHKE OCHOBHBIX MOHITUN U
164 METOI0B KYpCOB 5 U 6 KJIacCOB, bu6mmoreka IJOK

00001IEHUE U CUCTEMATU3ALIUS
3HaHUU

https://m.edsoo.ru/f2a3420c



https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c

165

[ToBTOpEHHE OCHOBHBIX TOHATUH U
METOJI0B KYypCOB 5 1 6 KJ1accoB,
00001IIeHNe U CHCTEMAaTH3aITHS
3HaHUHN

bub6moreka IJOK
https://m.edso0.ru/f2a3432¢

166

[ToBTOpEHME OCHOBHBIX MIOHATUH U
METOZ0B KYpcOB 5 U 6 KJ1accoB,
00001IIeHNEe U CHCTEMATH3AIIH
3HaHUU

bu6moreka [JOK
https://m.edso0.ru/f2a34478

167

[ToBTOpEHNE OCHOBHBIX MOHITUH U
METOJIOB KYpCOB 5 1 6 KJIaccoB,
00001IeHHE H CHCTEMAaTU3aIH
3HaAHUH

168

[ToBTOpEHNE OCHOBHBIX MOHITUH U
METOI0B KYpCOB 5 U 6 KJIacCOB,
00001IIeHNEe U CHCTEMATHU3aIIH
3HAHUHU

bubmmoreka [IOK
https://m.edsoo.ru/f2a3482¢

169

[ToBTOpEHME OCHOBHBIX TIOHSATHH 1
METOZ0B KYpCcOB 5 U 6 KJ1accoB,
000011IEHNE U CHCTEMATU3ALIUS
3HAHUH

bu6moreka [JOK
https://m.edso0.ru/f2a34950

170

[ToBTOpEHNE OCHOBHBIX MOHITUH U
METOJIOB KYpCOB 5 1 6 KJIaccoB,
00001IeHHE H CHCTEMAaTU3aIH
3HAHUH

bu6moreka LJOK
https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOIT'PAMME

170
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

5 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHBIE Pe3Y/IbTATHI OCBOCHUSI 0CHOBHOM
MpoBePSIEMOT0 .
00pa3oBaTeIbHOI NPOrPpaMMbl 0CHOBHOT0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucia 1 BEIYKCIECHUS
[lonumate ¥ TpaBUIBHO YHNOTPEOJATH TEPMHUHBI, CBSI3AHHBIE C
11 HATYpaJbHBIMH  YHCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU
IpoOsIMU
L CpaBHUBATh U YHOPSIIOYMBATh HATypasbHbIE YHCIA, CPABHUBATH B
' MPOCTEHIIUX CITydasix OOBIKHOBEHHBIE IPOOH, IECITHIHBIE TPOOH
CooTHOCUTh TOYKY Ha KOOPAMHATHOM (YMCIOBOM) HpSAMOM C
13 COOTBETCTBYIOIIUM €H YHCIIOM M M300pa)kaTh HATypallbHbIE YHCIIa
TOYKaMHU Ha KOOPJIMHATHOU (YK CIIOBO) MpsAMOi
14 BrimonHATh apudMeTndeckue ASHCTBUS C HATYPaTbHBIMH YHCIIAMH,
. C OOBIKHOBEHHBIMU JPOOSIMHU B TPOCTEHUIIINX CITydasiX
15 BrinonHsTs NpoBepKy, IPUKUJIKY PE3yJIbTaTa BEIYUCICHHUI
16 OxpyriaTh HaTypaJibHbIE YUCIIa
2 Perienue TekCTOBBIX 3a1a4
Pematp TekcToBBIE 3amauM  apuMETHUECKUM CIIOCOOOM U €
21 MOMOIIBI0 OPTraHW30BAHHOT'0 KOHEYHOT 0 Iepedopa BCeX BO3MOKHBIX
BapHaHTOB
Pemrate  3amaum, comeprKalime3aBHCUMOCTH, CBS3BIBAIOIINE
2.2 BEJIMYHMHBI: CKOPOCTb, BpEMs, pPACCTOSHUE, II€HA, KOJIMYECTBO,
CTOMMOCTb
’3 Hcnonb30BaTh KpaTKHUE 3aMMCH, CXEMBI, TAOIUIbI, 0003HAYCHHS TIPU
' pelIeHnH 3a1a4
[Tonp30BaThCS OCHOBHBIMH €IWHUIIAMH H3MEPEHHS: II€HBbI, MACCHI,
24 pacCcTosiHUS, BPEMEHH, CKOPOCTH, BBIpaXKaTh OJHU EIWHUIIBI
BEJIMYMHBI Uepe3 Ipyrue




H3Bnekars, AHAJIM3UPOBATh, OLICHUBATh nHpOpPMALHIO,

OpeACTaBICHHYI0 B  TalOiuie, Ha CTOJAOYaTOW JaMarpaMmme,

& WHTEPIPETUPOBATH NPEACTABICHHBIC TAHHBIC, MCIIOJIH30BATh TAHHBIC
IpU peLICHUH 3a1a4
3 Harnsnnas reomerpus
31 [Tonb30BaTbCcsl TEOMETPUUYECKUMHU MMOHSATHSAMHU: TOYKa, MpsMas,
' OTpPE30K, JIy4, YTOJI, MHOI'OYT OJIbHUK, OKPYKHOCTB, KPyT
30 [IpuBOoMUTH TMpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, MMEIOIINX
' (GbopMy U3yUEHHBIX T€OMETPUUCCKUX (puUryp
Hcnonp3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMU: BEpIIMHA
3.3 CTOpPOHA; C MHOTIOYrOJbHHKAaMH: YTOJI, BEpIIMHA, CTOpPOHA,
JIMArOHAJIb; C OKPYKHOCTBIO: pauycC, AMaMETp, LIEHTP
24 N300pakaTs H3y4eHHbIE TeOMeTpudeckre (pUrypsl Ha HEMMHOBAHHOMN
' U KJIETYAaTOM Oymare ¢ MOMOIIBIO HUPKYJIS U TUHEHKU
HaxoauTh ANMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C
35 MOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KH 3aJlaHHOW JJMHBI, CTPOUTH
OKPY>KHOCTb 33JJaHHOT'0 pajguyca
36 Hcnonb30Bath CBOICTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBApaTa
' JUTSL UX TIOCTPOEHU S, BBIYUCIICHUS TJIONIAIN U TIEPUMETPa
BeraucisaTe mepuMerp M IUIONIA[b KBaJpaTa, MPsSMOYTOJbHHKA,
3.7 buryp, COCTaBICHHBIX W3 MPSAMOYTOJIBHUKOB, B TOM YHCIE QUTYP,
n300pakEHHBIX Ha KJIETYaTON Oymare
38 [Tonb30BaThCs OCHOBHBIMU METPUUYECKUMU €IUHULIAMH WU3MEpPEHUS
' JUTMHBL, TUTOIIA/IN; BBIPAXKaTh OJIHU €IMHHULIBI BEIMYMHBI Yepe3 Apyrue
Pacnio3naBate napasuienenuries], Kyo, UCIIOJIb30BaTh TEPMUHOJIOTHIO:
3.9 BeplIMHa, pedpo, TpaHb, U3MEPEHUs; HAXOOUTh H3MEPEHUS
napasuienenunena, kyoa
310 Beruncnate  00béM  KyOa, mapaienenunena 1Mo 3aJaHHBIM
' U3MEPEHUSM, [10JIb30BaTHCS AMHHUIIAMH U3MEpeHUs 00bEMa
311 PemiaTh HecoXKHbIE 3a/1a4X HA U3MEPEHHUE T€OMETPUUYECKUX BENUYUH

B [IPAKTUYCCKUX CUTyallusAX




6 KJIACC

Kon
NpoBepsieMOro
pe3yiabTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOMM
00pa3oBaTeIbHOI NPOrPaMMbl 0CHOBHOT0 00111er0 00pa3oBaHusl

1

Yycia 1 BBIYUCIIEHUS

11

3HATHL W ITOHUMATh TCPMHUHBI, CBA3AHHBLIC C PA3JIMYHBIMU BUJIaMU
YHCEN U CIIOCO0aMHM X 3aIlUCH, IICPEXOaUTDH (eCJ'II/I 9TO BOSMO}KHO) oT

OJHOW (hOPMBI 3aIIMCH YUCIA K APYTOf

1.2

CpaBHI/IBaTL U ynopgaaoduuBaTh LEJIbIEC 4YUCIa, OOBLIKHOBEHHEIE H

JACCATHUYHBIC ,I[pO6I/I, CpaBHUBATb YK CJIa OAHOI'O U pa3HbIX 3HAKOB

13

BBIHOJ'IHHTI), coucrTasa YCTHBIC u INMCbMCHHBIC HpI/IéMBI,
apnq)MeTqucxne HeﬁCTBHﬂ C HAaTypaJIbHbBIMU W L CJIBIMHU YUCIIAMH,
OOBIKHOBEHHLIMH U ACCATUYHBIMHU I[pO6$IMI/I, ITOJIOXKUTCIIBHBIMU U

OTpHULATCIIbHBIMH YU CJIaMHU

14

BpruucasTe 3HaU€HHS YUCIOBBIX BBIPAYKEHUM, BBIMOIHATh PUKHUIKY
U OIICHKY pe3yJibTaTa BBIUMCICHUI, BBINOJHATH MPeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHUN HA OCHOBE CBOWCTB apH()METHUECKUX

NEeNUCTBUM

15

OprrHﬂTB Oejapl€ 4YHuCila W OCCATUYHBIC }IpO6I/I, HaXoaAuThb

IPUOIHKEHUS YU Ce

16

CoOoTHOCHUTD TOUKY Ha KOOPIMHATHON MPSIMOM C COOTBETCTBYIOLIUM
el yncIIoM 1 U300paxaTh YU CiIa TOYKaMHU Ha KOOPAMHATHOMN MPSIMOii,

HaxoAuThb MOAYJIb YHCJia

1.7

COOTHOCUTh TOYKY B IMpSIMOYIOJbHONH CHUCTEME KOOpPAMHAT C

KOOpAMHATaMU 3TOU TOYKU

18

OprrJ'DITB OejbI€ 4YucCila W ACCATHYHBIC I[pO6I/I, HaXoJUuTh

IpUOIHKEHUS YU CE

UucnoBbie 1 OyKBEHHBIC BBIPAKEHUS

2.1

ITonumats u YHOTpe6JI$ITB TCPMHUHBI, CBA3aHHBIC C 3alIMCbIO CTCIICHH
4Yucia, HaXOAUTh KBaApaT U KY6 qucCiia, BBIYUCIATh 3HAYCHUA

YUCJIIOBBIX BLIpa)I(EHI/IfI, CoacpKamurx CTCIICHU

2.2

ITomp30BaTHCS IMMpU3HaAKaMu JCJIIUMOCTH, PACKJIAAbIBATh HATYPAJIbHBIC

YucCiia Ha MPOCThIC MHOXUTCIIN

2.3

ITone30BaThCs MaCH_ITaGOM, COCTABJEATD ITPOIMOPIIMU U OTHOIICHUA




24

Hcmonb30BaTh 6YKBLI JJIA 0003HAYEHHUs YHCEI IIp  3aIIMCH
MaT€MaTHYCCKHUX BBIpél)KCHHfI, COCTaBJIATDH 6YKBGHHI)IC BBIPAKCHUSA U

(bopMyIbl, HAXOAUTH 3HaYEHUSI OYKBEHHBIX BbIPaXK eHUI

25

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Perrenne TekcTOBBIX 3a4a4

31

Permrate  MHOromaroBble  TEKCTOBEIC 3aJa4u apI/I(bMeTI/I‘-IeCKI/IM

CIocoooM

3.2

Pematsb 3aJlauu, CBA3aHHBIC C OTHOICHUEM, ITPOIMOPIUOHAIbBHOCTBIO
BCJIMYMUH, ITPOLCHTAMU, pC€UIaThb TP OCHOBHBLIC 3a/la4X Ha I[pO6I/I n

IIPOLIEHTBI

3.3

Pemate 3ajmaum, copepxkamue 3aBUCHUMOCTH,  CBS3BIBAIOLIUE
BEIMYMHBL: CKOPOCTb, BPEMs, pACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOThI, UCIIOJIB3YS
apupMeTnyeckue AeHCTBUS, OLEHKY, NMPUKUAKY; IMOJIb30BAThCS

CAMHUIIaMU U3MCPCHUA COOTBCTCTBYIOIINX BEJIMYNH

3.4

CocTaBisiTh 6y1(BeHHBIe BBIPa’>XCHUA 110 YCJIOBUIO 3a/ a4

3.5

W3BnekaTh nHGOPMAIIHIO, PEACTABICHHYIO B TA0JMIAX, HA JIMHCHHOM,
cTonOuaToii WM  KPYroBOM  JauarpaMMax, HWHTEPIPETHPOBATH

NpeaACTaBJICHHBIC AAHHBIC, UCII0JIb30BATh JaHHBIC IIPU PCIICHHUHA 3a1a4

3.6

[IpencraBnate WHGOPMANMIO C TOMOIIBIO TAaOJUI, JHHEHHOW U

CTOJ0YaTON AMarpaMm

Harnsaguaas reomerpus

41

[IpuBoauTh mpuMeEpsl 0OBEKTOB OKPYXKAIOILIEro MHUpa, UMEIOIINX
¢dbopMy U3ydEHHBIX T€OMETPUUECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX

buryp, npuMepsl paBHBIX U CUMMETPUYHBIX QUTYD

42

N300paxaTh ¢ NOMOIIbIO LMPKYJIS, JUHEWKH, TPaHCIOPTUpA Ha
HEJIMHOBAaHHOM M KjeT4yarod Oymare U3ydyeHHbIE IUIOCKHE

reomerpuyeckue Gpurypsl 1 KOH(QUrypauuu, CAMMETPHUUHbIE (QUTYPbI

43

[Tonb30BaTbCs T€OMETPUYECKUMH MOHATUSMU: PAaBEHCTBO (QUIYD,
CUMMETpUsS;  HCIOJIB30BAaTh  TEPMHUHOJOIUIO,  CBSA3aHHYHO  C

CUMMETPHUEN: OCb CAMMETPUH, LIEHTP CUMMETPUU

44

HaXOZ[I/ITB BCJIMYHHBI YTJIOB USMEPCHUEM C TIOMOLIBIO TPAHCIIOPTHUPA,
CTPOUTH YTIJIbI SaI[aHHOﬁ BCJIMYMUHEI, I10JIb30BATHCA IIpU PCIICHUHN
3a7a4 rpalyCHON Mepoil YrioB, paClO3HaBaTh HA YEPTEXKAX OCTPBIH,

IPSIMOM, pa3BEPHYTHIN U TYIIOM YIJIbI




45

BrraucsaTs JJIMHY HOMaHOﬁ, MEpuMETp MHOI'OYT'OJIbHUKA,
IMMOJIb30BATHCA CSAMHULIAMHU HU3MCPCHUSA MJIMHBI, BbIpaKaTb OJHU

€IMHUILIBI U3MEPEHUS JUUIMHBI UEPE3 IPYrUe

4.6

Haxogutpe, wucCnons3ys 4YepTEXHBIE WHCTPYMEHTBI, PACCTOSHUS:
MEXIy IBYMsSI TOYKaMH, OT TOYKH IO MNPAMOM, JUIMHY IMYTH Ha

KBaJPaTHOM CeTKe

4.7

Boruucnate miomanb GUryp, COCTaBIEHHBIX U3 NMPSMOYTOJIbHUKOB,
UCTIOJIb30BATh pa30MEeHNe Ha MPSAMOYTOJILHUKH, Ha PaBHbIE (UTYPHI,
JOCTpauBaHUE MO MPSMOYTOJbHUKA, I10JIb30BATHCS OCHOBHBIMU
CeAVHULAMU U3MEpPEHUs IUIOIIAAY, BBIPAXKATh OJHU CIUHHIIBI

HU3MCPCHUS IIJI0MAIN Y€pPE3 APYIrue

4.8

Pacno3sHaBaTth Ha MoOzENsAX M M300paKEHUSIX NUPaMUIY, KOHYC,
LWIMHJIP, UCIOJIB30BAaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb,

OCHOBaHHE, pa3BEPTKa

49

N3o06paxats Ha KJIETYaTOU Oymare MIPSAMOYT OJIbHBIN

napauiejICIIuIea

410

Bbruuciate  00bEM  NIpAMOYroNbHOrO —Hapajvienenunena, Kyoa,

IMOJIb30BATHCA OCHOBHBIMU €AMHULIAMU U3MCPCHU A 00BEMa

411

Pematr HecaoXHBIC 3alauyd Ha HaxXO0XIACHHUC TI'COMCTPUUYCCKUX

BCJIMYUH B MTPAKTUYCCKUX CUTyallUAX




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

5 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

HaTypaJ'II)HI)Ie HuCiia 1 HYJIb

11

HartypansHoe uucno. Psan HatypaneHbIx uucen. Uucno 0. M3o0paxenue

HaTypaJIbHBIX YUCEJ TOYKAaMHU Ha KOOPAUHATHON (YUCIIOBOI) MpsAMOi

12

Ilo3unmonHas cucrteMa cuuciaeHus. Pumckas HyMEpanus. ,HCCSITI/I‘IHaH

CUCTEMA CUHCIICHUA

13

CpaBHeHME HaTypaJbHBIX YHCEJ, CPABHEHHUE HATypaJbHBIX YUCEN C HYJIEM.

OxpyrieHre HaTypaJbHBIX YHCEIl

14

CnoxeHne, BBIYMTAHHWE, YMHO)XKEHHE W JEJIEHWE HATYpaJIbHBIX YHCEll.
CBOMCTBO HYJIA IpU CII0)KCHHUH, CBOMCTBaA HYJII 1 €CAMHUIBI IPU YMHOXKXCHUU.
[lepemecTuTenbHOE W COUYETATEILHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M

YMHOKEHUS, paclpeIeIUTeNIbHOE CBOMCTBO (3aKOH) YMHOXKEHHS

15

Hcnonp3oBanue 6yKB 1A 0003HaUYEHUs] HEU3BECTHOI'O KOMIIOHEHTA M

3a1Mcy CBOUCTB apu(METHIECCKHUX JICHCTBHIA

1.6

JlenmuTenn W KpaTHBIC YHUCIA, PA3IOKCHHUE HA MHOXHTETH. [IpocThie U
coctaBHble yucna. [Ipusnaku nemumoctu Ha 2, 5, 10, 3, 9. Jlenenue c

OCTaTKOM

1.7

Crenenp ¢ HaTypaJIbHBIM I10OKAa3aTCJICM. 3anuce 4Hcia B BUJIC CYMMBI

pa3psIHBIX CIAraeMbIX

18

UucnoBoe BbIpakeHHE. BplUHCIIEHHME 3HAYEHUH YHMCIOBBIX BBIPAXKEHUU,
MOPSIIOK  BBIMOJIHEHUs JeiicTBuil. Mcmonb3oBaHUWE TMPU  BBIYMCICHUSIX
MEePEMECTUTEIILHOTO U COYETATEIILHOIO CBOMCTB (3aKOHOB) CIIOKCHUS H

YMHOKEHHSI, PACIIPENEIUTENBHOIO CBOMCTBA YMHOKECHUS

Hpobu

21

[IpeactaBnenre o ApoOM Kak CrmocoOe 3amuch YacTh BEIUYUHBL.
OO6bikHOBeHHBIE Mpobu. [IpaBunbHBIC U HEMpaBUWIbHEIE 1podu. CMenaHHas
npoOb, Ipe/ICTaBICHHE CMEIIAHHOW IpOOU B BUE HEMPABIILHON IpOOH |
BBIJICJICHUE 11€JIOM YacTH YMCJIa U3 HENpaBHILHON apodu. M3o0paxeHue

npoOeit ToOuKaM¥ Ha YK CJI0BOM MpsSiMoi




OcHoBHOe cBoiicTBO Apodu. Cokpamienue apobeit. [lpuBenenune npodu k

22 HOBOMY 3HaMmeHaTeno. CpaBHEHUE Ipodeit
93 CrnoxeHue 1 BblUUTaHUE ApoOeid. YMHOXKEHHUE U JelieHue Apodeii, B3auMHO-
. obpatHble Apodu. HaxoxkeHue yacTH 1eJIoro U Lesoro 1o ero 4acTu
Hecsitnynas 3amuch apodeit. [IpencraBienne neciTUYHON IpoOH B BUAEC
24 0OBIKHOBEHHOH. M300pakeHne 1ecATHUHBIX Jpo0el TouKaMH Ha YHCIIOBOH
npsmoit. CpaBHEHUE AECSITUYHBIX T1po0eit
) Apudmernueckue AEUCTBUS C JECITUYHBIMU JpoOsimu. OxpyrieHue
' JECSITUYHBIX Tpo0eit
3 Pemenue TekcToBBIX 33124
3.1 Pemenue TeKCTOBBIX 3a7a4 apu(METUYECKIUM CIIOCOO0M
32 Pemenue normueckux 3aznay. Pemenue 3anau nepedopoM BCeX BO3ZMOKHBIX
' BapuaHTOB. M crosib30BaHue pU peLIeHUH 3aj1ad TaOJIUI] U CXEM
Pemenne 3anmau, coaepikalivx 3aBUCUMOCTH, CBSI3BIBAIOLIME BEIMYMHBIL:
33 CKOPOCTb, BPEMsi, pacCTOSHUE, LIEHY, KOJMWYECTBO, CTOMMOCTb. EIUHUIIBI
. U3MEPEHHUS: MacChl, 00bEMa, 1IEHBI, PACCTOSHUS, BpeMeHH, CKopocTh. CBA3b
MEXY eIMHULIAMHU U3MEPEHUS KaXKJ0W BETUUMHBI
34 Pemenue ocHOBHBIX 3a/1a4 Ha ApoOH
3.5 [TpencraBnenne JaHHBIX B BUJE TaOJIUI, CTOI0YATHIX JUArpaMm
4 Harnsgnas reomerpus
Harnsanele npeacraBieHus o ¢urypax Ha MJIOCKOCTH: TOYKa, MpsMas,
41 OTPE30K, JIy4, yroj, JOMaHasi, MHOTOYT'OJIbHUK, OKPYXHOCTb, Kpyr. YTOIL.
[IpsimMoli, OCTpBIiA, TYHIOW U pa3BEPHYTHINA YTIIbI
JlnuHa oTpeska, MeTpUUECKUEe €AUHHULIBI JUTMHBL. J[JIMHa JIoMaH O, HepuMeTp
4.2 MHOI'OYTOJIbHUKA. VI3MepeHne U TMOCTPOEHHE YIVIOB C  IOMOILBIO
TpPaHCIIOPTUPA
43 Harnsanuele npencraBieHuss o ¢urypax Ha IJIOCKOCTH: MHOIOYTOJbHHUK,
' IpSAMOYTOJIbHUK, KBaJApaT, TPEYTOJIbHUK; O paBEHCTBE (QUTYp
N3o0pakeHne ¢uryp, B TOM 4Mclie Ha Kietdatod Oymare. IloctpoeHue
44 KOH(GUTYpalluii M3 YacTed NPSIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOW H

kineryaTod  Oymare. lcmonp3oBaHWE CBOWCTB CTOPOH M YIJIOB

MPSAMOYTOJILHUKA, KBaJpaTta




[Mnomane mnpsMOYrolbHUKa ¥ MHOTOYTOJBHHKOB, COCTABJICHHBIX U3
4.5 OpSMOYTOJILHUKOB, B TOM 4uciie QUryp, U300paKEHHBIX Ha KJIETYAaTON
Oymare. EnuHHIIBI U3MEPEHUS TUIOMIA N
Harmnsinaeie MpeACTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
OpSMOYTOJIBHBIN TMapainienenumnen, Ky0, MHOrorpaHHukd. H3oOpaxeHue
4.6 OPOCTEUIINX MHOrOrpaHHMKOB. Pa3BépTku Kyba W mapasienenurnesa.
Coznanue Mojieneil MHOIOrpaHHUKOB (M3 Oymaru, mpoBOJIOKH, MIJIACTUIIMHA
U IPYTUX MaTepHalioB)
47 OO0BEM NpsAMOYTOJbHOIO Mapajuienenunena, kybda. EquHunsl usmepeHus
' 00bEMa
6 KJIACC
Kon IIpoBepsieMbIii 3JIEMEHT COJEPKAHUA
1 HatypanbHsle uncna
ApudmeTnueckne NeHCTBUS C MHOTO3HAYHBIMH HATYPaJbHBIMU YHCIIAMH.
UYucnoBble BbIpaXKEHUS, MOPANOK JCHCTBUM, HCHOIb30BaHUE CKOOOK.
11 Hcnonb3oBaHue Ipyu BHIYUCICHUSAX EPEMECTUTEIBHOTO U COUYETATENIbHOIO
CBOMCTB CIIO)KEHUSI M YMHOXEHHUS, pPaCHpEIeIUTEIbHOr0 CBOMCTBA
YMHOKEHUS
1.2 OxpyrieHue HaTypaJIbHbIX YHCEN
13 JlenuTeny u KpaTHBIE YUCIIa, HANOOIBIINN OOV AEUTENb U HANMEHBIIIee
' oOmiee kpaTHOE. J[eMMMOCTh CyMMBI U IPOU3BEACHUS
14 Jlenenue ¢ oCTaTKOM
2 Hpobu
”1 OObIkHOBEHHAs1 1poOb, OCHOBHOE CBOMCTBO JPOOH, COKpalleHue apoOei.
' CpaBHeHHE 1 yIOpsIIOYMBaHUE APOOEi
”0 Pemenue 3a1au Ha HAXOXIEHUE YAaCTH OT IIEJIOT0 M LEJIOro MO €ro 4acTu.
' JIpoOHOE YK CcIo KaK pe3yNnbTaT JeIeHus
23 [IpencraBieHue AECATHYHOW JpOOM B BHUJE OOBIKHOBEHHOH JpoOM U
' BO3MOKHOCTb IIPEJICTaBICHUS OOBIKHOBEHHON IpOOH B BHIE NECSITUIHON
Jecstuanble ApoOU M MeTpUYecKas cucrema mep. ApudMeTudyecKkrne
24 JCHCTBUSL U YHCIIOBBIC BBIPAXKEHUS C OOBIKHOBEHHBIMU U JECATHYHBIMU
TpoOsIMU




OTHoLIeHHE. J_—[eJ'ICHI/Ie B JAHHOM OTHOIICHHH. MacmTaG, IIpoIropuus.

22 [Ipumenenue nponopuuii Ipy peIeHUH 3a1a4
[TonsTre npoueHTa. Beruuciaenue npoueHTa OT BETUYUHbI U BEJIUYUHBI 110
2.6 e€ npoleHTy. BripaxkeHue MporeHToB IeCATUYHBIMHU Jpo0smu. PemieHue
3a]1a4 Ha IPOLIEHTHI. BrlpakeHNe OTHOIIEHNUS BEJIMUYUH B IPOLEHTAX
3 ITonokuTenbHbIE U OTpULIATEIbHBIE YK CIIa
[TonoxurenbHple U OTpULIATENBHBIE UK caa. Llensie yncia. Moaynb yucna,
3.1 reomMeTpudecKas MHTeprnpeTanus Moayis uynucia. M3obpaxenue uncen Ha
KOOpAMHATHOM npsiMoii. YncnoBble mpoMexyTku. CpaBHEHHE YNCEN
32 ApudmeTnueckue IEHCTBUS C TOJOKUTEIBHBIMH U OTPHUIATENbHBIMU
' YHUCIIAMHU
[IpsimoyrosnbHas cucteMa KOOpJAUHAT Ha INIOCKOCTU. KoopamHaTel TOUKH Ha
3.3 MJI0OCKoCTH, alcmucca U opauHata. lloctpoenme Todek u ¢uryp Ha
KOOPAMHATHOM MIIOCKOCTH
4 BykBeHHBIE BBIpOKEHUS
[Ipumenenne OykB g 3a0UMCH  MaTEeMAaTUYECKUX BBIPAXKEHUM H
41 npeanoxenuid. CpolicTBa  apumeTHueckux jAedcTBUid. bBykBeHHbIE
' BBIPAXKEHUS U YM CIIOBbIE MIOJICTAHOBKHU. byKBeHHbIE paBEHCTBA, HAXOXKICHHE
HEU3BECTHOIO0 KOMITIOHEHTa
42 ®opmybl, GopMyJIbl IEPUMETPA U IJIOMAAM MPAMOYTOJbHUKA, KBapaTa,
. o0béMa nmapasuienenunena u Kyoa
5 Pentenne TeKCTOBBIX 3a1a4
5.1 Pemenune TekcTOBBIX 33724 apu(METHYECKIM CIIOCOO0M
- Pemenue nornueckux 3agad. Pemenue 3agau nepedbopoM Bcex BO3ZMOXKHBIX
' BAPUAHTOB
Pemenue 3amau, copepXkaliyux 3aBUCHUMOCTH, CBSI3bIBAIOIIMX BEJIMYUHBL:
CKOpOCTb, BpEMs, pacCTOsHUE, I1[€Ha, KOJMYECTBO, CTOMMOCTb,
5.3 IIPOM3BOAUTEIBHOCTD, BpeMs, 00bEM paboThl. ENMHUIIBI N3MEpPEHUS: MACCHI,
CTOUMOCTH, PACCTOSIHUSI, BPEMEHU, CKOpPOCTU. CBSA3b MEXAY €IUHHUIAMU
U3MEPEHUs KaXKJ10M BEINYNHBI
54 Pemenne 3apay, CBS3aHHBIX C OTHOLUEHUEM, IPONOPLUOHATBHOCTHIO
' BEJIMYMH, ITPOLICHTAMU; PEIIEHUEe OCHOBHBIX 3aJlau Ha APOOU U MPOLIEHTHI
EE OneHka M NpPUKUIKA, OKpyrjeHue pesynbrata. CocraBiieHHE OyKBEHHBIX

BBIPAJKEHUH I10 YCIIOBUIO 3a/1a4HU.




[IpencraBneHre JaHHBIX C MOMOINBIO TaOyuil ¥ auarpamMm. CtojOuatsie

>0 auarpaMmbl. UTeHre KPYroBbIX THarpaMMm
6 Harnsgnas reomerpust
61 Touka, mpsMas, OTpe30OK, JIyd, Yroj, JIOMaHas, MHOIOYTOJIbHUK,
' YeTBIPEXYTOJBHHK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT
62 B3aumHoe pacnonoxeHue IBYX NPSMBIX Ha IUIOCKOCTH, MapauleibHbIE
. npsIMbIe, EPIIEHANKYISPHBIC IPSIMBbIC
63 N3mepeHne pacCTOSHUM: MEXIY ABYMs TOYKAMM, OT TOYKH O IPSIMOH,
' JUTMHA MapuIpyTa Ha KBAaJAPaTHOH ceTke
6.4 W3mepenne 1 oCTpoeHHEe YriioB ¢ IOMOIIBIO TPAHCIIOPTHPA
65 Bunel TpeyroibHUKOB: OCTPOYTOJbHBIN, MPIMOYTOJIbHBIN, TYIOYTOJbHBIH,
' paBHOOEIPEHHBIN, pPABHOCTOPOHHUI
66 YetpipéxyronpbHuk. [IpsAMOYyroiapbHHK, KBaApaT: HCIOJIB30BAaHHUE CBOMCTB
' CTOPOH, YTJIOB, AHAarOHAJEeH
N300pakeHne TeoMeTpuYeckuxX (GUIyp Ha HEJIMHOBAaHHOM Oymare ¢
6.7 UCTONBb30BAHUEM  IUPKYJs, JUHEWKH, YTrOJbHUKA, TPaHCIOPTHUpA.
[Toctpoenus Ha KieTyaTol Oymare
6.8 [lepumeTp MHOTOYrOJIbHUKA
[Tonste  momanu  GUIypbl,  €IWHUIBI  W3MEPeHHs  IUIOIIAIH.
6.9 [Tpubnmxénnoe n3Mepenue miomaau Guryp, B TOM 4Kciie Ha KBaApaTHOU
CeTKe
6.10 [TpubnukEHHOE U3MEPEHNE IITMHBI OKPY>KHOCTH, IIOIIAU KpyTra
611 Cummerpusi:  IeHTpaibHasi, oceBas W  3epkampHas.  lloctpoenue
' CUMMETPHYHBIX QUTYD
Harnsimasie MPEICTaBICHUS 0 POCTPAHCTBEHHBIX ¢durypax:
napajuienenumnen, Kyo, mpusma, mupaMuja, KOHyc, HWIMHID, map u chepa.
6.12 N3obpaxenue  mpocTpaHCTBeHHbIX  ¢uryp. Ilpumepsl  pa3BEpTok
' MHOTOTPaHHUKOB,  HHJMHApa ©  KoHyca. Co3ganme  Mopenei
MPOCTPAHCTBEHHBIX PuUryp (13 Oymaru, mpoBOJIOKH, IJIACTUIIMHA U APYTUX
MaTepHasoB)
6.13 [Tonsitne o0BéMa, eqMHUIBI U3MepeHuss 00bEMa. OOBEM TPSIMOYTOJILHOTO

napajuiesenurnena, kyoa




PABOYASA ITPOI'PAMMA
(ID 8704598)

yueOHOr o Kypca «AJiredopa»

TSt o0 yJarormuxcs 7-9 KjaaccoB



INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABISETCS OJHHUM M3 OINOPHBIX KypCOB OCHOBHOIO OOILIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYECHUE APYTHX TUCLUMILIMH, KAK €CTECTBEHHO -
Hay4yHOro, TaK M TYMaHUTApHOIO LHUKIOB, €€ OCBOCHHE HEOOXOOUMO IS
IPOAOHKEHUST 00pa30BaHusl U B TOBCEIHEBHOW XKM3HU. Pa3BuTue y 00yJaromuxcs
Hay4YHBIX TMPEACTABICHUN O MPOUCXOXKIECHUU U CYIIHOCTU alredpandeckux
abcTpakimii, Croco0e OTPaKEHUSI MaTEeMAaTUYeCKON HAyKOW SIBIICHUM U MPOIIECCOB
B NIpUpOJIe U OOIIECTBE, POJM MATEMATUYECKOTO MOJETUPOBAHUS B HAYYHOM
MO3HAHUU U B NMPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
Y KaueCTB MBIIUICHUS, HEOOXOAUMBIX JI aJlaliTallid B COBPEMEHHOM IU(pOBOM
obmiectBe. M3ydeHue anreOpbl oOecreymBaeT pPa3BUTHE YMEHHUS HaOIOATh,
CpPaBHHMBATh, HAXOAUThb 3aKOHOMEPHOCTH, TpEOyeT KPUTUYHOCTH MBILUICHMUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS UM BBIBOJBI,
dbopmynupoBaTh yrBepxkaAcHUSA. OCBOECHUE Kypca aareOpsl 00eCednBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYalOIIUXCS: OHU HCMONb3YIOT JEAYKTUBHBIE WU
WHAYKTUBHBIE pacCyXIeHHs, 0000IeHne U KOHKPETU3AIUIO, a0CTparupoBaHue M
anajoruto. OOydenue  anreOpe  mpeAmnosiaraeT  3HAYUTEIbHBIA  O0BEM
CaMOCTOATENIbHOW JI€ATENbHOCTH OOYy4aroluXcs, IO3TOMY CaMOCTOATEIbHOE
pelIeHHE 3a/1a4 SBJISIETCS peann3auuenl e TeIbHOCTHOIO MPUHIUIIA O0YUEHHUS.

B cTpykType nporpammsl yueOHOro Kypca «Anredpa s OCHOBHOTO OOLIETr0O
00pa30BaHNsl OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE TNHUU:
«YUucna ¥ BBIYUCICHUS», «ANredOpandeckue BBIPOKECHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dynkumm». Kaxnmas w3 3THUX COAEpKATENbHO-METOAUYECKUX
JIMHUM pa3BUBACTCs HA MPOTSHKEHUU TPEX JIET U3YyYEHUsI Kypca, B3aUMOJIECHCTBYs C
ApyruMU ero JuHUsIMH. B Xozme wu3yueHuss ydeGHOro Kypca OO0y4aromMMCs
MPUXOAMUTCS JIOTUYECKU PACCYKAATh, UCIOJB30BATh TEOPETUKO-MHOXKECTBEHHbBIN
a3blk. B cBA3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmireOpa» BKIIOUYEHBI
HEKOTOpPBbIE OCHOBBI JIOTMKH, NPEICTABIECHHbIE BO BCEX OCHOBHBIX pasjenax
MaTEMaTUYECKOro 0O0pa3oBaHMs U CIOCOOCTBYIOIIME OBIAJCHUIO O0yYaIOIUMHUCS
OCHOB YHUBEPCATBLHOIO MAaTEMATHUYECKOT O s13bIKa. CopepKaTenbHON U CTPYKTYPHOI
0COOEHHOCTBIO yueOHOro Kypca «AnreOpa» SBISIETCA €ro HMHTETPUPOBAHHBIM
Xapakrep.

Conepxanne mmHUM «Yucma W BBIYMCICHUS» CIYKUT OCHOBOWM ISt
JaJIbHEHIIET0 W3Y4YeHHUs] MAaTEMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y OOyUYarOLIUXCS
JIOTMYECKOT0 MBIIUIEHUS, OPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl TOBCEAHEBHOM
KU3HU. Pa3BUTHE NMOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O O0OIEro 0Opa3oBaHUs
CBS3aHO C palMOHAJIbHBIMM W HPPALUOHATBHBIMH YHUCIaMH, (POPMUPOBAHHEM



MIPEICTABIICHUN O JEHCTBUTEILHOM YUCIIE. 3aBEPUICHUE OCBOEHUS YUCIOBOM JIMHUU
OTHECEHO K CpeIHEMY O0IIeMY 00pa30BaHHUIO.

ConeprkaHue AByX alredpandeckux JMHUN — «AnreOpanyeckue BhIpaXKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHHIO y OOYUAIOIIUXCS
MaTeMaTUYeCcKOro ammnapaTta, HEoOXOAMMOIO JUIsl pELIeHUs 3ajady MaTeMaTHKH,
CMEXXHBIX TIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOurero oOpa3zoBaHUsl y4EOHBIH MaTepualn TPYNIUPYETCS] BOKPYr PallMOHAIbHBIX
BhIp@KEHUU. Anrebpa IEMOHCTpUPYET 3HAUEHHE MaTEeMaTHKU Kak s3bIKa JUJIs
MOCTPOCHUSI MAaTeMaTHYeCKUX MOJeNiel, OMHMCaHWs TPOLECCOB U  SBICHHM
peanbHOro Mupa. B 3agaun o0yuenust ainredpe BXOAAT TakkKe JalbHEnIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIIEHNS, HEOOXOAUMOT0, B YaCTHOCTH, JIJIsl OCBOEHMSI Kypca
MHQOpPMAaTUKHA, ©  OBJIAJCHHE HAaBBIKAMH  JCIYKTHUBHBIX  PacCYXJICHUH.
[Ipeobpa3zoBanre CUMBOJBHBIX (DOPM CIIOCOOCTBYET pPa3BUTHIO BOOOpaKEHHUS,
CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue QpyHKIMOHAIBHO-Tpa(UUECKON JIMHUN HALIEJICHO Ha MOJIyYeHUE
O0yJaroUMMUCS 3HAaHUM 0 (PYHKIHMAX KaKk BaKHEHIEH MaTeMaTUYecKOW MOJEIH
JUI OMMCAHUS U UCCIIEOBAaHUS Pa3HOOOpa3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obuecTBe. M3yueHne matepruaina CiocOOCTBYET PA3BUTHIO Y OO0 yHarOIINXCS YMEHUS
UCMOJb30BaTh PA3JIUYHBIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMAaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKUE, Tpaduveckrue, BHOCUT BKJIag B (POPMHUpPOBAHHE
NPEJCTABJICHU O POJIM MaTEMaTUKU B Pa3BUTUU IIUBUIIM3AINH U KYJIbTYPHI.

CornmacHo ydeObHOMY MiaHy B /-9 kiaccax wu3ydaercs Yy4eOHBIH Kypc
«Anredpa», KOTOPBIA BKJIOYAET CIEAYIOIIME OCHOBHBIE Pa3fesbl COIEp)KaHUs:
«Yucna ¥ BBIYUCICHUSA», «ANreOpandeckue BbIpAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKIIMI.

Ha uzyuenue yuebHoro kypca «Anredpay» orsoautcs 340 yacos: B 7 kjacce —
102 yaca (3 gyaca B Henemo), B 8 kimacce — 102 vaca (3 yaca B Hezmenmo), B 9 kimacce —
136 gacos ( 3 waca B Heaemto mo OPII + 1 vac u3 yactu popMupyeMoit ydacTHUKaAMH
00pa30BaTeNbHBIX OTHOIICHUI). M3MeHeHusT BHECEeHBl B pabouyio mporpammy 9
KJlacca MyTEeM BKJIIOUYEHHS B OCBOCHHE HOBOTO Yy4yeOHOro MmaTepuaia M
(opMHUpPOBAaHUE COOTBETCTBYIOIIMX IUIAHUPYEMBIX PE3YIbTATOB C TEMH YMEHUSIMHU
U BUJAMH JAEATEIBHOCTH, KOTOpbIe IO pesynpraraM BIIP B ampene 2025 u mo
OKOHYaHHUH U3Y4YE€HMsI HOBOTO MaTepHaia ObUTH BBISABICHBI KaK MPOOJIEMHBIE MOJIS.



COJEPXAHUE OBYYEHMUA
7 KIIACC

Yuciaa v BbIYUCTICHUA

JpoOu OOBIKHOBEHHBIE W JIECSITHYHBIC, MEPEeXoj OT OJHON (hopMBI 3amucu
npobeit k gpyroil. IloHsTHe panuMOHAIBLHOIO 4YHUCJA, 3aluCh, CpPaBHEHHUE,
YIOPSAOYMBAHUE  PAIlMOHANBHBIX  4ucel. ApudmMerndeckue JEeUCTBHS C
palroHaIbHBIMU YHMCIaMu. PenieHue 3aja4y M3 peaibHOW MPaKTHKUA HA 4acTd, Ha
poowu.

CreneHb ¢ HaTypallbHbIM IIOKa3aTeleM: OIpejAesieHue, MNpeoOpa3oBaHue
BBIPQXKEHUN Ha OCHOBE OMPEIENICHUs, 3aMiCh 00IbIINX Yucel. [IpoLeHTsl, 3anuch
IPOLEHTOB B BUJI€ IpoOU U JIpoOU B BUJAE MPOIEHTOB. Tpy OCHOBHBIE 33Ja4d Ha
IIPOLIEHTBI, pELIEHUE 3a/1a4 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB JACIMMOCTH, pA3JIOKEHHE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCEN.

PeanbHble  3aBUCMMOCTH, B TOM 4ucle OpaAMas ©W  oOparHas
IIPONOPLIMOHAIIBHOCTH.

Anredpanyeckue BbIPAKECHHUS

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOM. JlomycTumble
3HAYEHHUS NEepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEX/ly BEJIMUYMHAMU B BUJIEC
dopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanne OYKBEHHBIX BbIPAXKECHHI,
TOXXKJIECTBEHHO paBHBIE BBIPAKEHMs, TMpaBWiIa TPEeoOpa3oBaHUs CyMM U
IPOU3BEICHUH, MPaBUJIa PACKPBITUS CKOOOK U PUBEACHUS TOJJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I1OKA3aTEIIEM.

Onnouwiensl 1 MHOrowieHbl. Ctenenb MHOrouseHa. CioKeHHe, BBIYUTAHUE,
YMHOKEHUE MHOTOUJIEHOB. POPMYJIbl COKPAIEHHOIO YMHOXEHHUS: KBAaJIpaT CyMMBI
1 KBagpat pasHoctu. @opMyra pasHOCTH KBaAparoB. PaznokeHne MHOrO4IEHOB HA
MHOXHUTEH.

YpaBHeHUs1 M HEPABEHCTBA

VYpaBHeHUE, KOpEeHb YypaBHEHHUS, IpaBuja MpeoOpa3oBaHUsS YpaBHEHUS,
PaBHOCHJIBHOCTb YPAaBHEHUI.

JluHeHOe ypaBHEHHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEH JIMHEHMHOIO
YPaBHEHHsI, PELICHUE JIMHENHBIX ypaBHEeHN. COCTaBIEHUE YPABHEHUH 10 YCIOBUIO
3a7auu. Perenre TeKCTOBBIX 3a4a4 C IIOMOLIBI YPAaBHEHUN.

JIuneitHoe ypaBHEHHE C ABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JMHEVHBIX YPAaBHEHUM C JBYMs NE€PEMEHHbIMHU. PemieHune cucrem ypaBHEHUU
croco0OM MoACTaHOBKHU. [IprMepsl pelieHust TEKCTOBBIX 33]1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKUMHU



Koopannara Toukn Ha npsMoun. UucnoBble MPOMEXKYTKU. PaccTossHrE MEXTY
JBYMSI TOUKaMU KOOPAUHATHOW MPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox m Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOPJIMHATHOM MIOCKOCTH. [IpumMepsl rpadukoB, 3aJaHHbIX (OpMYyIIaMHu.
Urenue rpadukoB peanbHbIX 3aBucuMocTell. [lonsitue dyakuuu. I'paduk GyHKIIMH.
CgoiictBa (ynkumil. Jluneiinas ¢ynkuus, e€ rpapuk. I'paduk Qynkuuu y = |x|.
I'paduueckoe pernieHue TMHEHHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHECHUIA.

8 KJIACC

Yucsia 1 BbIYUCICHUS

KBanpatueiii koperb u3 uyucna. l[loHsthe 00 wuppanvoHAIHLHOM YHCIE.
JlecsTuaHbIe TPUOIMIKEHUST UPPAITMOHAILHBIX yucen. CBOWCTBAa apu(METHIECKIX
KBaJIpaTHBIX KOPHEH U MX MPUMEHEHUE K MPEoOPa30BaHUIO YUCIIOBBIX BhIPAXKEHUN
Y BBIYMCJICHUSAM. J|eCTBUTEIIbHBIE YUCIIA.

Crenens c LeNbIM MOKa3aTeneM u €€ cBoricTBa. CTaHIapTHas 3alKCh YUCIA.

AnreOpanueckue BblpaxeHusi AJiredpanyeckue BbIpasKeHus

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIH.

AnreOpanueckas Jpodb. OCHOBHOE CBOWMCTBO anreOpanyeckoil Apoou.
CrnoxeHue, BbIYUTAHUE, YMHOXKEHHUE, JICJICHUE alreOpandeckux JpoOei.
PartmonanbHbi€ BEIpaXeHUs U X TpeoOpa3oBaHuUE.

VYpaBHEHHUS U HEPABEHCTBA Y PABHEHUSA M HEPABEHCTBA

KBagparHoe ypaBHeHue, hopmyna KOpHEH KBagpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenne ypaBHEHMH, CBOIAIIMXCS K JIMHEMHBIM M KBaJAPATHBIM.
[Tpocreiitue npoObHO-paIiOHaTILHBIE YPABHECHUS.

['paduueckas nHTEpHpETAllUS YpaBHEHUN C ABYMsI TIEPEMEHHBIMH U CHCTEM
JVUHEWHBIX YpPaBHEHUW C JBYMs NEpPEMEHHBIMU. [IprMepbl pelIeHUs CUCTEM
HEJIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 33714 aNreOpandecKuM CriocoOOM.

Yucnosble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OHOW IMEPEMEHHOM.

OyHkIMn OYHKUMHA

[Nonsitue pynkuuu. O61aCTh ONPEAEICHUS K MHOXKECTBO 3HaYEHUHN (HDYHKIIMHU.
CrniocoObI 3a1anust QyHKIIHI.

I'padux pynkiuu. Urenue cBoiicTB GpyHKUIMU 1O €€ rpaduky. [Ipumepsr
rpadukoB GyHKIHMA, OTPaXKAIOIIUX PEATbHBIE TIPOIECCHI.



OYHKIIMK, ONUCHIBAIONIME TMPIMYI0 M OOpaTHyl0 MPONOPLHOHATIbHBIC
3aBHCHUMOCTH, uX rpaduki. OyHKuun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pelIeHre YpaBHEHU U CUCTEM YPaBHEHHUM.

9 KJIACC

Yucaa v BBIYUCTICHUS

PaunonanbHble yucia, UppalMOHAJIbHbBIE YKCIa, KOHEUHbIE U OECKOHEUYHBIE
JECATUIHBIE TPOOU. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEN, ICUCTBUTEIBHBIC YHCTIa
KaKk OECKOHEUHbIC JeCATUYHBIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOU MIPSMOM.

CpaBHeHUE [NIEWCTBUTENBHBIX YHCEN, apudMETUYECKHe JeUCTBUS C
NEUCTBUTENBHBIMU YUCIAMU.

Pasmepsl OOBEKTOB OKPYXAlOIIETO MUPA, UIUTEIHHOCTh MPOIIECCOB B
OKPYKarOIeEM MUPE.

[TpubnmxEHHOE 3HAYCHUE BEJIIMYMHBI, TOYHOCTh MpHOIMKeHus. OKpyrieHue
yucen. lIpukuaka v olieHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHus1 1 HEPABEHCTBA

JIuneliHOe ypaBHeHME. PelieHue ypaBHEHHU, CBOASAIIMXCS K JIMHEHWHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUN, CBOASIIMXCSA K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPETbEN U YETBEPTOU
CTEIECHEN PA3JIOKEHUEM HAa MHOXKUTEIIH.

Pemennie npoOHO-panioHaIBHBIX ypaBHEHHUH. PellleHne TEKCTOBBIX 3aj1ad
anreOpanyecKuM METOJIOM.

VYpaBHeHHe ¢ IByMs NEepeMEHHbIMH U ero rpaduk. PemieHue cucteM AByX
JIMHEHHBIX YPaBHEHUU C IByMs IIEPEMEHHBIMU. Pemenue cucreM IByX ypaBHEHHUM,
OJTHO M3 KOTOpbIX JIMHEWHOEe, a JApyroe — BTOpod creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMbI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenue TekCTOBBIX 3a1a4 areOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OAHOW NEpeMEHHOM. Pemenne cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTepnperanvs HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMU.

OyHkIMn OYHKUMHA

KBanpatuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapaGona, KoopauHATHI
BEPIIUHBI Tapad0JIbl, OCb CHMMETPUH MTapadOoJIbL.

I'padukn Gynxumit: y = kx, y =kx + b, y=kix, y=x3,y=Vx, y = |X| , n ux

CBOMCTBA.



YucnoBsle MmocnenoBaTeNbHOCTH  YHCI0BBIE IMOCJIEI0BATEJIBHOCTH M
Nporpeccum

[loHsATHE YHCIIOBON MOCJIENOBATEIBHOCTH. 3aJaHUE IOCIEIOBATEIILHOCTH
PEKYpPEHTHOU popMynoi u popmysoil N-ro YieHa.

Apudmernueckas u reoMmerpudeckas mnporpeccur. dopmysnabl N-ro dieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHne 4wiIeHOB apu(pMETUYECKOM U TE€OMETPUUECKOW Mporpeccui
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIA U 3KCIIOHEHIIMAIIbHBIA POCT.
CnoxxHble OPOLEHTHI.



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA HIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJbTAaTbl OCBOCHHUS TPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepU3yrOTCS:

1) maTpHOTHYECKOE BOCITUTAHUE:

MPOSIBJICHUEM HHTEpECa K IMPOLUIOMY M  HACTOSAIIEMY POCCHUUCKOU
MaTeMaTUKH, IIEHHOCTHBIM  OTHOIIEHHEM K  JIOCTH)KCHHMSIM  POCCHUUCKHX
MaTEMATUKOB M POCCHMCKOM MAaTEMATHYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX
JOCTKEHUN B IPYTMX HAyKax M MPUKIAIHBIX cepax;

2) rpakIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEH Tpa)KJIaHUHA U PeaTu3alliid €ro
npaB, TNPEACTAaBICHUEM O MATeMAaTHUYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUHN, MPOLEAYpP T'PakJAaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ITUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM TPUMEHEHUEM JOCTH)KEHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIbHO-3TUUECKUX TPUHIUIIOB B ICSITEIbHOCTH Y4EHOT0;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHE€ B PEIICHUM TNPAKTUYECKUX 3a7ad
MaTeMaTU4YECKOM HANpaBICHHOCTH, OCO3HAHUEM BAXHOCTU MAaTEMAaTUYECKOTO
o0pa30oBaHUsl Ha TMPOTSHDKCHUHM BCEH KU3HM JJIsl YCIENTHOW MpodeCcCHOHATBH Ol
NESATeIbHOCTH W Pa3BUTHEM HEOOXOJIUWMBIX yMEHUM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBHAYAILHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX TUTAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ad, pPEUICHUH, pacCyXJACHHH, YMEHHUIO BUJIETh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 IO3HAHUS

OpUEHTAIlMell B JCATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS UEIOBEKA, MPUPOILI U
oOIIeCTBa, MOHMMAHMEM MaTeMaTH4YeCKOM HayKu Kak c@epbl 4eloBeueCKOn
NESATeNTIbHOCTH, JTANoB €€ Pa3BUTHUS W 3HAUYUMOCTH JJISl Pa3BUTHUS LIMBUIIU3ALINH,
OBJIAJICHUEM $SI3IKOM MATEMaTUKU U MAaTEMAaTHYECKOW KYyJIbTYpOW KaK CPelCTBOM
MO3HAHMWS MHpA, OBJAJECHUEM MPOCTEHIIMMU HaBbIKAMHU HCCIEA0BATEIbCKOM
NEATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMUPOBAHHE KYJILTYPbI 310pPOBbSI U
3MOLHMOHATBHOI0 0JIAT ONOJIYYHS:

TFOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHWS B MHTEpECax CBOETO
3I0pOBbsl,  BEACHHMS  300pOBOro  o0pa3a  KU3HM  (310pOBO€  IUTaHUE,
cOaaHCUPOBAHHBIA pPEXUM 3aHATUH M OTAbIXA, pEryJsipHas (Qusnueckas
aKTUBHOCTB), C(POPMUPOBAHHOCTHIO HABBIKA PEPIIEKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa APYroro YeiaoBeKa;

7) 3K0JI0rHYeCcKOe BOCTIMTAHME:

OpUEHTaIMeN Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JIJIsl pelIeHus 3a/1a4 B
00J1aCTU COXPAaHHOCTHU OKPYXAroIIeH cpelibl, MIIaHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOXHBIX MOCJIEACTBUM AJI1 OKPYXKAIOLIEH Cpelibl, OCO3HAHUEM IJI00aJIbHOTO
XapakTepa SKOJIOrMYeCKUX MPoOJIeM U IMyTel UX PEIICHUs;

8) amanTanus K M3MEHSIIOIMMCS YCJIOBHSIM CONMAJIBLHOI M NMPHUPOTHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBHUSIM B YCIOBHSIX HEOIPENECTEHHOCTH, IMOBBIIICHUIO
YPOBHS CBO€H KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHUX JIOAEH, MpUOOpeTaTb B COBMECTHOM [EATENbHOCTHU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUpPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(bopMynHpoBaTh UAECH, OHITHS, TUIOTE3bl 00 0OBEKTaX U ABJICHUAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(UUUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEM, INIAHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CUTYallMlO0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOUIMII KOHTpMEpP, KOPPEKTUPOBATH
OpUHUMAaeMble peleHus U AercTBUs, (HOPMYIUPOBATH M OLCHUBATh PHUCKH U
nocneACTBUA, GOPMHUPOBATH OIBIT.

METAINPEJIMETHBIE PE3YJIBTATBI

Ilo3naBare/ibHbIE YHUBePCcAJIbHbIE Y4eOHbIe el CTBUS

ba3oBble JJoruueckue 1eMCTBUA:

e BBUIBJISITh U XapaKTEPU30BATH CYIIIECTBEHHBIC MPU3HAKA MAaTEMATUYECKUX
O0OBEKTOB, TIOHATHM, OTHOIICHHN MEXIYy IOHATHAMH, (HOPMYIHPOBATH
ONpPENCIICHUS]  TIOHATUW, YCTAHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJ1accu(puKaIuyu, OCHOBAaHUSA i1 OOOOINCHUS W CpPaBHEHUS, KPUTECPUU
MPOBOAMMOrO aHAJIN3A;

e BOCHpUHUMATH, (OPMYJIUPOBATH W  MNPEOOPaA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATCIIbHBIC, CIUHWYHBIC, YacCTHbIE M OOIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOJEHUAX U YTBEPKICHUSX,
npeaaaratb KpUTEPUH JJ1 BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOABI C HCIIOJI30BAaHUEM 3aKOHOB JIOTHKH, ICTyKTUBHBIX M
VHAYKTUBHBIX YMO3aKJIFOUECHUH, YMO3aKJIOUECHUH 110 aHAJIOTUH;

pa3dupaTh JOKA3aTeILCTBA MATEMATHUYCCKUX YTBEPXKICHUN (TIPSIMBbIE U OT
MPOTUBHOTO), MPOBOJNUTH CaMOCTOSATEIILHO HECIIOKHBIC JTOKa3aTeIbCTBA
MareMaTudecknXx (hakToB, BBICTpPAWBaTh AaApPTyMEHTAIMIO, TPHUBOIUTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS;
BBIOWpATh Ccrmoco0 perieHus ydeOHOW 3amadyu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BbIOMpaTh HamMOOJee TMOAXOMANINN C Yy4ETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

Bba3oBble ucciegoBarejabcKkue 1eCTBUSA.

UCIOJIb30BaTh BOIIPOCHI KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT IO3HAHUS,
dbopmMynupoBaTh BOIPOCH], (UKCHUPYIOLIUE MPOTUBOpEUYUE, MPodIemMYy,
CaMOCTOAATEJIbHO YCTAHABJIMBaTh HCKOMOE U JaHHOE, (OpMHUpPOBAThH
TUIIOTE3Y, apI'yMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE;

IPOBOAUTH IO CAMOCTOSITENBHO COCTABJICHHOMY IUIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHHUE 10 YCTAHOBIECHUIO OCOOEHHOCTEN
MaTEeMaTHYECKOT0 00bEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXAY COOO0I;
CaMOCTOSITEILHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOJABI MO PE3yjIbTaTaM
IPOBEAEHHOTO HAOMIO/IEHUs, HUCCIEIO0BAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000ILIECHHI;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE IMPOLECCA, a TAKXKE BBIIBUIaTh
MPENINONIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmei:

BBISIBIIATh HEJOCTATOYHOCTh M M30BITOYHOCTH WHGOpPMAINH, JaHHBIX,
HEOOXOAMMBIX JUIsl pEILICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3HPOBATh W HHTEPIPETUPOBATH
MH(OPMALUIO PA3IIMYHBIX BUI0B U (POPM IPEICTABICHUS;

BbIOMpaTh (OpMy NPEACTABICHUS HHPOPMALMM U WUIIOCTPUPOBAThH
pelaeMble 3aJayd  CXE€MaMH, JuarpaMMaMH, HWHOM TpauKod H UX
KOMOWHAaIASIMU;

OLICHMBAaTh HAAEKHOCTh HH(OpPMAIMU O KPUTEPUSIM, MPEAIOKEHHBIM
YUUTEIEM WM CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KommyHHKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eHCTBHA:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CY>KJICHUSI B COOTBETCTBUM C yCIIOBUSIMU
U TEJIIMH OOIIIEHUS, SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHUS



B YCTHBIX M TTUCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOIY PEIICHHUS
3aJ1a4i, KOMMEHTHUPOBATh MMOTYYEHHBIN PE3yibTar;

B XOJI€ OOCYKJEHHS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1a€MOIl TEMBI,
po0JIeMbl, perraeMon 3aJ1auM, BHICKA3bIBATh UJIEU, HALIEJICHHBIE HA TTOMCK
pElIeHUsl, COIMOCTABIIATH CBOU CYXKIEHUS C CYXICHUSMH JPYrux
YYaCTHUKOB AMAJOra, OOHapYXUBAaTh Pa3Muh€ M CXOACTBO MO3UIUH, B
KOpPpEKTHOU popme GopMyIHpoBaTh PA3HOIIACHS, CBOM BO3PAXKEHNUS;
MPENCTaBIIATh  PE3yJNbTaThl  PEIICHHWS  3aJadd,  DKCIEPUMEHTA,
UCCIIeI0BAaHUs, TPOEKTA, CAMOCTOATEIBHO BHIOUPATh (POPMAT BHICTYIJICHHUS
C y4€TOM 3a/1a4 MPE3EHTAIIMN U OCOOCHHOCTEH ayIuTOPHH;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHON U MHMBUIYyaIbHON
palboThI NP PELICHUU YUeOHbIX MAaTEMAaTUYECKHX 33]1a4;

MPUHUMATh 1I€JIb COBMECTHOM AESATENbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM palOThl, pacmpenensiTb BHUAbI padOT, JAOroBapUBATHCH,
o0CyXaaTh MPOLECC U Pe3yIabTaT padOThl, 0000IIATh MHEHUSI HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYyNmHoBbIX ¢opMax padboTel (0OCyXIeHHs, OOMeH
MHEHUSIMH, MO3TOBBI€ IITYPMbI U IPYTUE), BHIIOIHATH CBOIO YaCTh padOThI
U KOOPAMHUPOBATH CBOM JIEUCTBUS C JPYTMMH 4YJ€HaMH KOMaH/IbI,
OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIe YHUBeEpCaJIbHbIe Y4eOHbIe [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, AJITOPUTM PEIIEHUs 3aJadyu (WA €ro
4acTh), BBIOMpPATH CIOCOO pEIICHUs C YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATb M KOPPEKTUPOBATH
BapUaHTHI PEeIICHU ¢ Y4ETOM HOBOM MH(OpMaInu.

CaMOKOHTPO.]Ib, AMOIUHUOHAJIbHbIN MHTEJICKT:

BJIaJIETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3ylibTaTa
peleHusT MaTeMaTHYeCKOH 3a/1a4u;

MPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH ITPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICSITCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
HaWJIEHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa AesATEIHbHOCTH MOCTABIECHHOMN 1IETU U
YCIIOBUSIM, OOBSCHATh NMPHYHUHBI TOCTWOKCHHSI WM HEAOCTHKCHHS IICTIH,
HAXOJUTh OIMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATbBI



K xonHiy oOyuenus B 7 Kjacce OOy4alOMUNCA TOJIYYUT CICTYIONINE
IPEIMETHBIE PE3YJIbTaThI:

Yuciaa v BbIYUCTICHUS

BoemonHsaTh, coderas yCTHblIE W NUCBMEHHBIE MPUEMBI, apu(pMETHUYECKHE
NENCTBUS C PALIMOHAIBHBIMHU YHCIIAMU.

Haxonuth 3HaueHUs YHUCIOBBIX BBIPRXKEHHM, NMPUMEHSATh pPa3sHOOOpa3HbIE
CrocoObl U MPUEMBI BBIUMCICHUS 3HAYEHUN APOOHBIX BBIPAKEHHM, COmEpKallInX
OOBIKHOBEHHBIE U JIECSITHUHBIE TPOOH.

[lepexoauTs OT OAHOM (HOPMBI 3aMUCH YHCENl K JIpyroil (mpeoOpa3oBbIBATH
JECATUYHYIO P00 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECITUUYHYIO, B YACTHOCTH
B OCCKOHEUHYIO IECATUYHYIO APOOH).

CpaBHUBATDH U YNOPSA0YMBATH PAllMOHAIBHBIC YHCTIA.

OKpyriasTh yuca.

BBITIONIHATh PUKUJIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHU, OLIEHKY 3HAYE€HUN
YUCJIOBBIX BbIpaXCHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMHU C HATYpaJbHBIMU
MTOKa3aTEISIMHU.

[IpyMeHsATh NPU3HAKU JETUMOCTH, Pa3I0KEHUE HA MHOKHUTEIU HATYpaJIbHbIX
YHUCEIL

PemaTe NpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOILICHHUEM
BEJIMYMH, IPONOPLUOHAIBHOCTBIO BEJIWYMH, IIPOLIEHTAMHM, HWHTEPIPETUPOBATH
pEe3yNbTaThl pelIeHUs 33a4 C y4ETOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AsreOpanyeckue BbIPAKEHHUS

Hcnonb3oBaTh are0pandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHMS y4eOHOr0 Marepuara.

Haxonuth 3HaueHHss OYKBEHHBIX BBIPDQKEHUW MpU 3aJaHHBIX 3HAUYEHUSAX
NEPEMEHHBIX.

BrinonuaTs npeodpa3oBaHus LEN0ro BbIpaKEHUSI B MHOT'OUYJIEH TPUBEICHUEM
MOJIOOHBIX ClIaraeéMbIX, PACKPBHITUEM CKOOOK.

BbITIONIHATE YyMHOXEHUE OJHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSITH (POPMYIIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTH.

OCyIIEecTBIATh Pa3IoKEHUE MHOIOYJICHOB HAa MHOMXHUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIET0 MHOXKUTENSI, TPYIIUPOBKH ClaraéMbiX, IPUMEHEHUS
bopMyJT COKPAIIEHHOTO YMHOXKEHUS.

[TpumensaTs npeoOpa3oBaHUsi MHOTOUYJICHOB JUIS PELIEHUS] Pa3IMUHbIX 3a]a4
U3 MAaTEMATHUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON IPAKTUKU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYpPAIbHBIMHM TMOKA3aTEIAMU IS
peoOpa3oBaHUs BBIPAKESHUM.

YpaBHeHUs] M HEPABEHCTBA



Pemlare nvHENHBIE ypaBHEHUS C OJHOM INEPEMEHHOM, IPUMEHsSs IIpaBuia
Iepexosa OT UCXOAHOI0 YpaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsTs, sBisercs
JIM YUCJIO KOPHEM YPABHEHHS.

[IpumensTh rpaduyeckre METOIbl IPU PEIICHUH JTUHEUHBIX YPABHEHHUHN U HX
CUCTEM.

[lonOupaTs mnpuMepsl Map 4YHUCEN, SABIAIOMIMXCS PEIICHHEM JIMHEWHOIO
YPaBHEHHUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW MJIOCKOCTH TpapuK JMHEWHOTO ypaBHEHUS C ABYMS
EPEMEHHBIMH, MOJIb3YACh T'pa)KOM, IPUBOAUTH MPUMEPHI PEIICHUSI YPABHEHHUS.

Pewmars cucremsl ABYX JIMHEMHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU, B TOM
qHclie Tpa@uuecKu.

CocTaBnaTe M pellaTh JIMHEWHOEC YPAaBHEHHE WIM CUCTEMY JIMHEHHBIX
YPaBHEHHM IO YCJIOBMIO 3371a4¥, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y NIOJIyYECHHBIN PE3yJIbTar.

DOyHKUMHU

N300pakaTh Ha KOOPJUHATHOM MPSIMON TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, NHTEPBaJbl, 3alIUChIBATh YUCIIOBBIE IPOMEKYTKH HA
anreOpandecKoM si3bIKe.

OtMedaTh B KOOPAMHATHOW INIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpIMHATaM,
CTpOUTH TpauKu TUHEUHBIX QyHKIUU. CTpouTh rpaduk QyHKIUMU y = |X|.

OnuceiBaTh € TOMOUIBIO (PYHKLIMIA HM3BECTHBIE 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpEMs, DPACCTOSAHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIBHOCTD, BpeMs, 00bEM padOTHI.

Haxonute 3HaueHne GyHKIIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii cocod MPeACTaBICHUs W aHaM3a WH(OpmaIuwy,
U3BJICKaTh U UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPAPUKOB PEAbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

K kxoHmy ob0ydenuss B 8 kjacce oOy4aromuiicss MONYYMUT CIEAYIOLINE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia 1 BbIYUCICHUA

Hcrnonp30BaTh HadaJbHBIE IMPEACTABICHHUS O MHOXECTBE JIEWCTBUTEIIBHBIX
YHCeN 7Sl CPAaBHEHUS, OKPYTJICHUSI U BBIUHUCICHUN, N300pakaTh NEHCTBUTEIbHBIC
YHUCJIa TOYKaMU Ha KOOPJIAWHATHOMN IPSIMOM.

[IpumeHsATh TOHSATHE apU(PMETHYECKOrO0 KBAAPAaTHOTO KOPHS, HAXOIWUTh
KBaJpaTHbIE€ KOPHH, MCIIOJIBb3YS MpPU HEOOXOJUMOCTU KaJbKYISTODP, BBIIOJIHSITH
npeoOpa30BaHUsl BBIPAKEHUH, COJAEpXKAIIMX KBaJApaTHbIE KOPHHU, HCIIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anucH OOJMBIIMX M MaJbIX YUCEN C MOMOILBIO JAECATUYHBIX
npobeii u crenedeit uucna 10.



AnredOpanyeckye BbIPAKEHUSA

IIpuMeHATP TOHATHE CTENEHM C LEJIbIM  I10KAa3aTeleM, BbINNOJIHATh
peoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENICHU C IIEJIBIM TTOKa3aTeleM.

BhITIONHATH TOXAECTBEHHBIEC MPE0OPa30BaHUs PAIIMOHAIBLHBIX BBIPAXKEHUN Ha
OCHOBE TIPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMHU U AJITeOpandyeCcKUMU IPOOSIMHU.

PacknanpiBaTh KBaJipaTHBIA TPEXUIICH HA MHOXKUTEIIH.

[TpumensTh mpeoOpa3oBaHMs BEIPAKEHUHN JIJIS PEIICHUS PA3IMYHbBIX 337a4 U3
MAaTEMAaTHKH, CMEKHBIX MPEIMETOB, U3 PEATLHOU MPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemiath JMHEWHBbIE, KBaJpaTHbIE ypaBHEHUS U palMOHAJbLHBIC ypaBHEHUS,
CBOASILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUN C IBYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE UCCIECAOBAHNS YPABHEHUW U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHHUEM TpauuecKuX MpeacTaBlIeHn (yCTaHABIMBATh, UMEET
JU ypaBHEHHME WM CHUCTEMa YPaBHEHHI PELICHHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[Tepexonuth OT clioBecHOM (OPMYIUPOBKHU 3ajaud K €€ anredpandeckoit
MOJENH C TIOMOIIBIKD COCTaBJICHUS YPAaBHEHUS WM CHCTEMBbl YypPaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MTOJTYy4YEHHBIA PE3YJIbTaT.

[IpumeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CDABHEHUS, OLICHKH, PEIIATh
JIMHENWHbIC HEPABEHCTBA C OJTHON MEPEMEHHON U UX CUCTEMBI, 1aBaTh I'papruuecKyro
WJUTFOCTPALIMEIO MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHU

[TonuMaTh U UCHOJIB30BaTh (PYHKIIMOHAJIbHBIC MOHSTUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O03HAUCHHUSI), OMPECNATh 3HAUYCHHE (DYHKIMH MO 3HAYEHUIO
aprymMeHTa, onpeesisiTh CBOMCTBA (PyHKIMH MO €€ rpaduKy.

Ctpouts rpaduku d1eMeHTapHbIX G YHKITUN BUA:

y=k/x, y=x2,y=x3,y = |X|, ¥ = VX, OIHCBIBATH CBOHCTBA YNCIOBOMN ()YHKIIHH
o e€ rpaduxy.

K xoHiy oOyueHus B 9 kjacce oOyyaroluics MOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYUCTICHUA

CpaBHHMBATH U YIIOPSIAOYMBATH PAlIMOHAILHBIE U UPPALMOHAIBHBIC YHCIIA.

BrinonuaTh apudmMeTuyeckue JeHCTBUS ¢ palliOHAIBHBIMU YHUCTIAMU, COYeTast
YCTHBIE U MHUCBMEHHBIC MPUEMBI, BBINOJIHATH BBIYMCICHUS C UPPALMOHAJIbHBIMU
YHCIIaMHU.

HaxonuThb 3HaueHUs CTENEHEN ¢ UEIbIMU MMOKA3ATEISIMA U KOPHEU, BBIYUCIIATD
3HAYEHMS YMCIIOBBIX BBIPAKCHUMU.

OKpyrasitb JIEUCTBUTEJIBHBIC YHWCIA, BBINOJIHATh NPUKUAKY pPE3ybTara
BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAXKEHUM.



YpaBHeHus1 1 HEPABEHCTBA

Pemrars iMHelHbIE U KBaIPAaTHBIC YPABHEHUS, YPABHEHUA, CBOAAILNECS K HUM,
IpocTelIIne IpoOHO-palliOHaIbHbIE YPaBHEHUS.

Pewlats cucrembl ABYX JIMHEWHBIX ypaBHEHUM C JBYMs IIEPEMEHHBIMU M
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIIIETCS JTUHEUHBIM.

Pemarp TekcTOBbIE 3amauM  anreOpaMvyeckMM CHOCOOOM € TIOMOIIBIO
COCTABJIEHUSI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUM C JBYMs MIEPEMEHH bIMHU.

IIpoBOAUTH MPOCTEUIINE UCCIECAOBAHNUS YPABHEHUW U CUCTEM ypPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TIpaduuecKuX MpecTaBieHnid (yCTaHaBIUBATh, UMEET
JY ypaBHEHME WM CHUCTEMa YPAaBHEHHMH PELICHHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJApPAaTHbIE HEPABEHCTBA, H300pa’kaTh
pelIeHue HEPAaBEHCTB HA YHCIOBOW IIPSAMOM, 3aIlMCHIBATH PELIEHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEHHBIX  HEPABEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAaJpPaTHOE HEPABEHCTBO, M300pakaThb PEIICHHE CHCTEMBI
HEPABEHCTB Ha YMCIIOBOM NPSAMON, 3aIIMChIBATh PELICHUE C IIOMOLIBIO CHMBOJIOB.

Hcronp30BaTh HEPABEHCTBA IPU PELLIEHUY PA3IMYHBIX 3a7a4.

DOyHKUIMHU

Pacno3naBarh (QyHKIIMM U3Y4E€HHBIX BHJIOB. [loka3pIBaTh CXEMaTUYECKU

pacIojIoKeHHe Ha KOOPAMHATHOM IIIOCKOCTH IpadukoB QyHKIMI Buga: Y = KX, y =
kx +b,y=k/Xx,y=ax2 +bx+c,y=x3,y= Vx, y = |X|, B 3aBHCHMOCTH OT 3HaYCHUIA
K02 (h(HUITMEHTOB, OMUCHIBATH CBOMCTBA (PYHKITUH.

Crtpouth ¥ m300pakaTh CXeMaTHYECKH TpapuKH KBAJAPATUIHBIX (PYHKITUH,
OIKCHIBATh CBOMCTBA KBAJPATUYHBIX (DYHKIIHMH 1O UX TrpaduKam.

PacniozHaBath kBajpaTuyHyl0 (pyHKIUIO0 10 GopMyIe, MPUBOJUTH MPUMEPHI
KBaJIPATUYHBIX (QYHKIIMI U3 pealbHOM KU3HH, (PU3UKHU, TEOMETPHH.

YucsioBbIe M0OCI€10BATEILHOCTH M MPOrPeccuu

Pacnio3zHaBath apuMeTHyecKyro U TEOMETPUUECKYIO IIPOIPECCUH TTPH PA3HBIX
crocobax 3a/1aHusl.

BBIMONHATS  BBIYHCICHUS C HCIONb30BaHHEM (GOpMyl n-TO  YJieHa
apu(MeTUYECKO U TEOMETPUYECKON MPOrpecCcuii, CyMMBbI IMIEPBBIX N UJICHOB.

N300paxkaTh WIEHBI MOCIEI0BATEIbHOCTH TOYKAMHU Ha KOOPIUHATHON
IIJIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YMCIOBBIMHU IOCIENOBATEIbHOCTAMU, B TOM
YUCIIE 33J1a4¥ U3 PEAIbHOM >KM3HH (C UCIOJIB30BAHUEM KalbKYISATOPA, LIU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE INIAHUPOBAHHUE

7 KJIACC
KoanuectBo yacoB JIEeKTPOHHbIE
HaunmeHoBaHme pa3/iesioB M TeM undpoBbie
Ne o/ P Konrposbubie | Ilpakrnueckue (mucpp )
NPOrpaMMmsbl Bcero o0pa3oBaresIbHbIE
padoThI padoThI
pecypchl
1 Uucna v BerumciaeHus. PalimoHaabHbIE o5 1 bu6mmoreka [JOK
qucna https://m.edsoo.ru/7f415b90
bub6mmnoreka IJOK
2 Anre0panvecKue BhIpaKCHHS 27 1 httos://m.edsoo.ru/7#415690
bu6mmoreka IJOK
3 v 20 1
PABHCHIA 1 HepapeicTaa https://m.edsoo.ru/7f415b90
bubmmnoreka IJOK
4 K .D 24 1
OOpAUHATS! i rpagpuich. Dymiuin https://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
5 IT 6 1
OBTOpCHHE  0000MEHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB ITO 102 5 0

I[TPOI'PAMME



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

8 KJIACC

KoanuecrBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne n/m P Konrpoabsnbie | Ilpakrunyeckue (1upp )
NpOrpaMmbl Bcero odpazoBarebHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
1 Uwucina u Beraucienus. KBagpaTHeie KOpHU 15 httos://m.edsoo.ru/7f417af8
Uwucrna v Beraucinerus. CTEreHsb ¢ elIbIM bu6mmoreka [JOK
2 7
HoKasaresem https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaskeHUsI. 5 1 bu6moreka [JOK
KBanpaTublil Tpéxunex https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BbIpaskeHUsl. 15 1 bu6motexa [HOK
Anrebpaundeckas 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBajpaTHbIe bu6motexa [JOK
5 15 1
YPaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubmmorexa [IOK
YPaBHEHUI https://m.edsoo.ru/7f417af8
bu6moreka LJOK
7 .H 12 1
YpaBHeHus u HepaBeHCTBA. HepaBeHCcTBa httos://m.edsoo.ru/7f417af8
but6mmoreka [JOK
8 Pynxui. OCHOBHBIC NOHATHA S https://m.edsoo.ru/7f417af8
bu6moreka LJOK
9 ) U 9
yHiuiH. qucsonbie pyHkumn https://m.edsoo.ru/7f417af8
bubmorexa IJOK
10 I1 000 6 2
OBTOPEHHE 1 0D0bIIEHTE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I1O 102 6 0

[NPOI'PAMME



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

9 KJIACC

KosauyecTBo yacos JIeKTPOHHBIE
HanmeHnoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Kourpoabubie | Ilpakruyeckue
NporpaMmblI Bcero o0pa3oBarejibHbIE
padoThI padoThI
pecypchl
1 JInkBunanus y4eOHBIX NE(UITUTOB 110 TEMaM, 17 1
BbI3BaBINNM 3aTpynHenus Ha BITP 2025 rona
) Yucna v BerurciaeHus. JleficTBUTeNbHbIS 10 bu6mmoreka [JOK
qucna https://m.edsoo.ru/7f419d08
3 VYpaBHeHUs 1 HEPABEHCTBA. Y pABHEHUS C 20 1 bu6motexa [JOK
OJIHOM TepeMeHH O https://m.edso0.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMBbI 16 1 bu6motexa [JOK
ypaBHEHUMN https://m.edsoo.ru/7f419d08
bu6mmoreka IJOK
. 17 1
5 VYpaBHeHus U HEpaBeHCTBA. HepaBeHcTBa https://m.edsoo.ru/7f419d08
bu6moreka [JOK
o 19 1
0 YT https://m.edso0.ru/7f419d08
bu6moreka IIOK
4 2 1
7 HCJIOBBIE TTOCTIEIOBATEIBHOCTH 0 https://m.edsoo.ru/7f419d08
8 JlnkBunanus yaeOHBIX NE(UITUTOB 110 TEMaM, 17 1 bu6mmoreka [JOK
U3y4YeHHBIM B 9 Kiacce (MOBTOPEHHE, https://m.edsoo.ru/7f419d08
0000111eHN1Ee, CUCTEMATU3AIIHS 3HAHUH )
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 7 0



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

INIOYPOYHOE INTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauyecTBo yacos

KourpoabHbie
Bcero P
padoTsI

IIpakTnueckne
padoTsbI

Jara
H3y4YeHHst

JIEeKTPOHHbIE
uugposbie
o0pa3oBaresibHbIE

pecypcbl

[TonaTHE parmoHaNbHOrO Yucaa
KoppekTupoBka 3HaHHil 110
pesyabTatam BIIP "pobu u
MPOLIEHTHI B )KU3HU"

ApudpmMernueckue TeHCTBUS C
pauMoOHAIbHBIMU YUCIIAMU
KoppekTtupoBka 3HaHUi 110
pesyabstatam BIIP "KoopaunatHas
npsiMasi-Hall MOMOUTHUK"

Apugpmernueckue 1eHCTBHS C
panMoHAIbHBIMU YUCIIAMH
KoppekTupoBka 3HaHHil 110
pesyibtatam BIIP "3anaun Ha
nBwKenue"

ApudmeTtnueckue IeicTBUS C
paloHaTbHBIMU YHCTIAMH

ApudmeTrieckue I1eHCTBUS C
paroHaTBHBIMU YHACIAMH

ApudmeTtnueckue qeicTBUS C
paloHaIbHBIMU YHCIAMU

CpaBHeHue, ynopsi0u1MBaHue
palMOHAJIBHBIX YHCEI




CpaBHeHue, ynopsi04MBaHue

Ha MHOKUTCIIN HATYPAJIbHBIX YHUCCIT

8 paIrMoOHAIBHBIX YK CEl
CpaBHeHue, ynopsiiouBaHue
9 palMoOHaIbHBIX YK Cell
10 CreneHb ¢ HaTypaJIbHBIM bubmoteka [IOK
MOKa3aTeaeM https://m.edso0.ru/7f4211de
1 Crenens ¢ HaTypaJbHBIM bubmuotexa LIOK
IIOKa3aTesaeM https://m.edso0.ru/7f421382
12 CreneHb ¢ HaTypaJIbHbIM bubmmoreka [{OK
IIOKa3aTesaeM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYpAJIbHBIM bubmuotexa [IOK
MoKa3areseM https://m.edsoo.ru/7f4218be
14 CrerneHb ¢ HaTypaJIbHbIM
MoKasarteseM
Pemienne oCHOBHBIX 3aJ1a4 Ha
15 JpOoOH, TIPOIEHTHI U3 PeaTbHOM
MIPAKTHKU
Pemienne oCHOBHBIX 3a/1a4 HA
16 JpoOH, IPOLICHTHI U3 PEaTTbHOM
PaKTUKH
Penienne ocHOBHBIX 3a/1a4 Ha
17 IpoOu, MPOLEHTHI U3 peasibHON
PaKTUKH
Peuienne ocCHOBHBIX 3a]1a4 Ha
18 JPOOH, TIPOIIEHTHI U3 peaIbHOM
MIPAKTHKU
19 [Ipu3HaKu 1eMMMOCTH, Pa3IOKECHUS



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

[Ipu3Haku nenMMOCTH, pa3aokKeHUs

20
Ha MHOXXUTEJIN HATYPaJTbHBIX YHCETT
21 Peanbuble 3aBucuMoctu. [psimas u
oOpaTHas IPOMOPIIMOHAEHOCTH
29 Peanpubie 3aBucuMocTu. [Ipsmas u
oOpaTHas IPOMOPIIUOHAIEHOCTH
23 Peanbuble 3aBucuMoctu. [Ipsmas u
oOpaTHast IPOMOPLHOHAIEHOCTH
24 Peanbnble 3aBucumoctu. [psimast u
oOpaTHast IPOMOPLHOHAIEHOCTH
o5 KonTtponbHas pabota 1o Teme
"Panmonanpubie yucia'
%6 Eviae . e bubmoteka [IOK
KBCHHBIC BBIPAKCHHS
Y P https://m.edsoo.ru/7f41feec
27 DopMyJibl
28 DopMyJibl
29 [Tepemennsie. JlomycTumplie
3HAYCHMUSI TIEPEMEHHBIX
[IpeoGpazoBanre OYKBEHHBIX
. bu6mmoreka [JOK
30 BBIPAXEHUM, PACKPbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
IPUBEJCHHE MOAOOHBIX CIIaraeMbIX
[IpeoGpazoBanre OYKBEHHBIX
31 P . IZ — Y ¢ cko6o bub6mmnoreka IJOK
BBIPAXCHUN KpPBITHE CKOOOK 1
P > Packp https://m.edsoo.ru/7f41fd70
MpUBeIeHNE TOJJOOHBIX ClIaraeMbIX
[IpeoGpazoBanre OYKBEHHBIX
32 BBIpAXKEHUH, paCKphITHE CKOOOK U

IIPUBCACHUC HOI[06HI)IX ciaaracMbIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

[IpeoGpazoBanne OYKBEHHBIX

33 BBIPAXEHU, PaCKPbITHE CKOOOK U
MIPUBEICHHE MTOT00HBIX CIIaraeMbIX
34 CBoiicTBa CTENEHH C HATYPAJIbHBIM bubmmorexa I[{OK
IIOKa3aTesaeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHbIM bubmotexa [IOK
MOKa3aTeaeM https://m.edso00.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaIbHbIM bubmuotexa [IOK
IIOKa3aTesaeM https://m.edsoo.ru/7f4218be
bubmuotexa [IOK
37 Muorotert https://m.edsoc])_.l ru/7f42276e
bubmotexa [IJOK
38 Muorowetbt h’rtps://m.edsoc])_.I ru/7f422930
39 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo0.ru/7f422af2
40 CrnoxeHue, BBIMUTaHUE, YMHOKEHHE bubmmorexa I[JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubmotexa [IOK
MHOT'OWJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIMUTAaHUE, YMHOKCHHE bubmioreka IJOK
MHOT'OUJIEHOB https://m.edsoo.ru/7f423182
43 DopmyIibl COKpAIEHHOTO bubmuorexa [{OK
YMHOXEHUS https://m.edsoo.ru/7f42432a
m @opMyIbl COKpAIEHHOTO bubmmoreka IIOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 ®opMyJibl COKpAIEHHOTO bubmmorexa I[{OK

YMHOXEHUS

https://m.edsoo.ru/7f424c12



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12

®opMyIbl COKPAIEHHOTO

bu6mmoreka IJOK

40 YMHOXKEHUS https://m.edsoo.ru/7f424fd2
47 ®opMyJibl COKpAIIEHHOTO bubmorexa [JOK
YMHOXEHUS https://m.edso0.ru/7f4251d0
48 Pasnoxenre MHOTOYJICHOB Ha bu6mmoreka IJOK
MHOXXHUTEITH https://m.edsoo.ru/7f423312
49 PaznokeHre MHOTOYJICHOB Ha bu6moreka [JOK
MHOYKUTEN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHre MHOTOYJIEHOB Ha bubmotexa [IOK
MHO>KHUTEIH https://m.edsoo.ru/7f4239de
51 Pa3znoxenre MHOrO4JI€eHOB Ha
MHOXXHUTEIH
59 KonTponpHas pabora 1o Teme
"AnreGpanueckue BelpakeHus"
YpaBHeHME, TpaBUIIa
53 peoOpa3oBaHMsl ypaBHEHUS,
PaBHOCHJILHOCTh YpaBHEHUI
JIuneliHoe ypaBHEHUE ¢ OJTHOMI
54 [IEPEMEHHOM, pelIeHUE INHEHHBIX
YpaBHEHUH
JIuHeitHOe ypaBHEHHE C OJTHOU
55 [IEPEMEHHOI, pelIeHUE INHEHHBIX bubmorexa LIOK
N https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuneliHoe ypaBHEHHE C OHOU
56 MEepPEMEHHOM, pellleHuE JIMHEHHBIX
YpaBHEHUI
57 Pemenue 3aga4d ¢ momMoIpio bu6mmoreka [JOK

YPaBHEHMH

https://m.edsoo.ru/7f42064e



https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

58 Pemenue 3a1a4d ¢ moMoIIbI0 bu6mmoreka IJOK
ypaBHEHHI https://m.edsoo.ru/7f420806
59 Pemrenue 3amad ¢ moMoIipio bu6mmnoreka IJOK
YpaBHEHMI https://m.edso0.ru/7f4209a0
50 Pemenue 3ama4d ¢ momMoIipio bu6mmoreka IJOK
YPaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuHeliHOe ypaBHEHHE C IBYMs bubmmoreka LIOK
MIEPEMEHHBIMU U €ro rpauk https://m.edso0.ru/7f427c32
62 JIuneitHoe ypaBHEHUE C ABYMSI bubmmoreka [{OK
MIEPEMEHHBIMU U €ro rpauk https://m.edsoo.ru/7f427e8a
63 Cucrema ABYX JIMHEHHBIX bubmuotexa [IOK
ypaBHEHUH C ABYMSI IIEpEMEHHBIMHU https://m.edso0.ru/7f42836¢
64 Cucrema qByX JHMHEHHBIX
YpaBHEHHH C IBYMs TIEpeM EHHBIMU
65 Cucrema qByX JIMHEUHBIX
YpaBHEHHH C IBYMsI TIEpEeM EHHBIMU
66 Cucrema qBYX JIMHEUHBIX
YpaBHEHHH C IBYMsI TIEpEM EHHBIMHU
67 Pemenue cucrem ypaBHeHUH bubmorexa [TOK
https://m.edso0.ru/7f4284de
bub OK
68 Pemenue cucrem ypaBHeHUM nommorexa L
https://m.edso0.ru/7f42865a
69 Pemenue cuctem ypaBHeHU butamorexa LIOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHUH
71 Pemenue cucrem ypaBHeHui
72 KonTponbhas pabota no reme bubmorexa [{OK

"JIuneliHble ypaBHEHUA"

https://m.edsoo.ru/7f421044



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044

bu6mmoreka IJOK

3 Koopamiata Tokit Ha npsMoif https://m.edsoo.ru/7f41de76
bubmmorexa [OK
4 HuenoBEIe MpOMEzKy T https://m.edso;.I ru/7f41dff2
75 UucioBbIe IPOMEKYTKU
76 Paccrosnue Mf)KI[y I[B?'IMSI TOYKaMH
KOOPJIMHATHOMN TPsIMOi
77 Paccrosinue mexay 1ByMsi TOUKaMu
KOOPJAWHATHOM IPSIMOU
78 IIpssmoyronsHas cuctema bubmuorexa [{OK
KOOpJAMHAT HA INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbpHas cuctema bubmmorexa [JOK
KOOPJIMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpadukoB, 3aJlaHHBIX bub6immoreka [JOK
dhopmymamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukoB, 3aJaHHBIX bubmmoreka [{OK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
dhopmyamu
83 Urenue rpagKoB pealbHbIX bu6mmoreka I[IOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41lea24
84 Urenue rpa(bI:IKOB peanbHbIX
3aBUCUMOCTEN
bubmuoreka [{OK
8 Horsrite pyskiuin h’rtps://m.edsoc])_.I ru/7f41ef06
86 I'paduk pynkunn
87 CaoiicTBa pyHKIHI bubmorexa [TOK

https://m.edsoo.ru/7f41f078



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078

bu6mmoreka [JOK

88 Cgoit i
BOCTBA pyHKLMi https://m.edsoo.ru/7f41f1fe
89 Jluneiinas QyHKIHS buGmrorexa LIOK
https://m.edsoo.ru/7f427282
bu6moreka IIOK
90 Jlunei
HHCHHAs pyHKLUHS https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduxa TMHEHHOM bubmmorexa [{OK
byHKIIUN https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka MMHENHON
byHKIIMN
93 I'paduk pynkum y =[X|
94 I'paduk pynxnum y =[x
KontponbHas pabota o reme
05 "Koopaunatsl u rpadukm. bubmmorexa I[JOK
®dynkuun" / Beepocceuiickas https://m.edsoo.ru/7f41f50a
poBepovHas pabora
HroroBasi koHTpoJbHAs padoTa /
96 BZe roicflﬁc::f HJHZ)HB e$I E‘IHajI bubmorexa [TOK
P POBEp https://m.edsoo.ru/7f429c6c
pabora
[ToBTOpEHME OCHOBHBIX MOHSITHIA U
97 METOIOB Kypca 7 Kilacca,
0000111eHE 3HAaHUHT
[ToBTOpEHME OCHO 0 i
BTOPCHHE OCHOBHBIX MIOHSATHI U Bu6morexa [IOK
98 METOJIOB Kypca 7 Kijacca,
. https://m.edsoo.ru/7f429f32
0000111eHNE 3HAaHUHT
[ToBTOpEHME OCHOBHBIX MOHSATHIA U
bu6mmoreka [JOK
99 METOJIOB Kypca 7 KJacca,

0000111eHYE 3HAHU

https://m.edsoo.ru/7f42a0e0



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHKE OCHOBHBIX MMOHATUH U
METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUHT

101

[ToBTOpEHNE OCHOBHBIX IOHATHH U
METOZI0B Kypca 7 Kiacca,
000011eHe 3HAaHUH

bu6moreka [IOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHME OCHOBHBIX MOHSATHIA U
METOJIOB Kypca 7 Kiacca,
0000111eH1E 3HAHUI

bub6mmnoreka IJOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

Ne n/m

Tema ypoka

KoaunuecTBo 4yacoB

KourpoabHbie
Bcero P
padoTsI

IIpakTnueckne
padoTsbI

Jara
H3y4YeHUS

DJIEKTPOHHBbIE
uugposbie
o0pa3oBare/ibHbIe

pecypcbl

KBaapaTHbIil KOpeHb U3 YHCIIa
KoppekTupoBka 3HaHUil 110
pesyabTatam BIIP " JluneiiHbie
ypaBHEHHS"

bu6mmnoreka IJOK
https://m.edsoo.ru/7f42d452

[TonsiTue 00 nppanoHaIbHOM
qucIie

KoppekTtupoBka 3HaHUi1 11O
pesyJsibTatam BIIP

'

"[Ipeobpa3zoBanue BbIpaxeHu '

bu6mmoreka IJOK
https://m.edsoo.ru/7f42eaaa

JlecsTuaHble TPUOINKEHUS
HppallMOHATBLHBIX YHCE
KoppekTupoBka 3HaHHil 11O
pesyssratam BIIP "Ipusnaku
nenamoctu”

HCCHTI/ILIHLIG HpI/I6J'II/I)KeHI/I$I
HppanuoHaJIbHBIX YHUCCIT

JleicTBUTENBbHBIC YUCTA

CpaBHeHUE 1EHCTBUTEIIHHBIX YU CEI

CpaBHEHUE 1EHCTBUTEIBHBIX YU CEI

ApudmMeTrnaeckuit KBaJpaTHBIHI
KOpEHb

VYpaBHeHue Buga X? = a



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

10 CaoiicTBa apu(hMeTHIECKIX bubmuorexa [IOK
KBaJ[paTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CaolicTBa apu(PMETHICCKIX bubmoteka [IOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[TpeoOpazoBaHUE YHCIOBBIX
12 BBI: amiHI/H?I coJiepKaIImx bubmorexa [OK
P > CONEprRA https://m.edso0.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHme YUCTOBBIX
13 BLI: a)KI;HI/Iﬁ cojieprKaImx bubmorexa HOK
P > CONCPAAT https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHH
[TpeoOpazoBaHmE YUCTOBBIX
14 BBIPOKEHUM, COIEpPKaIINX bubmmorexa TIOK
p > coleprall https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpa3zoBaHKE YHCIOBBIX
15 BBIPAXKECHUI, COAEPKAIINX bubmorexa [OK
P > corepXa https://m.eds00.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 Crenens ¢ 1ebIM MoKa3aTeaeM brbmmorexa LIOK
H https://m.edso0.ru/7f4354a4
CranpapTHas 3aluch 4yucia.
Pa3mepsl 00bEKTOB OKpYKAIOILIETr 0
17 MUpa (0T 3JIEMEHTAPHBIX YaCTHIL J10 bubmmoreka IIOK
KOCMHYECKHX 00BEKTOB), https://m.edso0o.ru/7f436098
JUTMTEIIBHOCTH MPOIIECCOB B
OKpYXaroIleM MUpPe
18 CBOIICTBA CTEMEHHU C LIEITBIM bubmotexa [IOK
IOKa3aTejaeM https://m.edsoo.ru/7f435648
19 CBOIICTBA CTEIICHH C IIEITBIM bubmoteka [IOK

IIOKa3aTeciIeM

https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
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20 CBOIICTBA CTEMEHHU C LEITBIM bubmotexa [IOK
oKa3aTesneM https://m.edso0.ru/7f435648
1 CBoiiCTBa CTEIICHHU C IIEITBIM bubmoreka [IOK
IIOKa3aTesaeM https://m.edsoo.ru/7f43599a
29 CBOJiCTBa CTENEHH C LIEJIBIM bu6mmoreka IJOK
MOKa3aTeaeM https://m.edso0.ru/7f435ed6
23 KBanpaTHblil TpéXuiieH
24 KBanpatHblit TpExumneH
o5 Pasnoxenune kBagpaTHOro bubmmoreka LIOK
TpEXUIeHa Ha MHOXKHUTEIH https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBaJipaTHOrO bubmuorexa [{OK
TPEXWICHA HA MHOKUTEIN https://m.edso0.ru/7f42fd38
KonTtponbhas pabora no remam
27 "KBanpatusie kopau. CTenenu bubmorexa [TOK
AAPSTHBIC KOPHH. .y ' https://m.edsoo.ru/7f42ec80
KBanpatHblil TpexuiieH
bu6moreka [JOK
28 Anreb 0
AT COpATHCERai POl https://m.edso0.ru/7f430382
Jonyctrumeble 3HaUEHUS
29 MEPEMEHHBIX, BXOASIIUX B
anreOpanyeckue BbIPaKEHUSI
JlomycTuMble 3HaYeHUS
30 NEPEMEHHBIX, BXOSIINX B
anreOpanyeckue BbIPaKEHUSI
31 OCHOBHOE CBOMCTBO bu6mmoreka [JOK
anreOpandecKom Ipoou https://m.edsoo.ru/7f4308e6
bubmmoreka [{OK
32 Coxparienue apooeit noamorexa 1

https://m.edsoo.ru/7f430a8a



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
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bu6mmoreka IJOK

33 C Oeli
Okpatlienie ApobeH https://m.edsoo.ru/7f430f44
bu6mmnoreka IJOK
34 C oOcii
Okpartenye Apober https://m.edsoo.ru/7f430f44
CnoxeHue, aHue,
35 HHO)KI;II/{II/ICBI: Iq:JITe}II{Ife bubmotera [IOK
™ A . https://m.edsoo.ru/7f43128¢
anreOpamdyeckux apooeit
CrnosxeHue, BEIYUTAHHE,
36 HOKEHME U JIeJIEHUE bubmotera [IOK
M A . https://m.edsoo.ru/7f4315c0
anreOpandeckux apooei
CnoxxeHue, BHIYUTAHUE,
37 HOKEHME U JIeJICHUE bubmorexa [TOK
M . https://m.edsoo.ru/7f4318c2
anreOpandecKux Ipooei
o CnoxxeHnue, BEIYUTAaHUE, BuGmiorexa LIOK
YMHOMCHHIE 1 IIGJICHI/IGU https://m.edsoo.ru/7f431a20
anreOpanyeckux apooeit
IIpeobpa3oBanue AKEHHUH,
39 coljle iamsxiire%blznqeffnne bubmorexa [IOK
P P https://m.edso0.ru/7f43259¢
npobu
[IpeoOpa3zoBanme BbIpax)EHUH,
40 coIep KaIlMX aaredpandecKue bubmorexa HOK
AepRat P https://m.edso0.ru/7f432736
npodu
IIpeoOpa3oBanue AXKCHUM,
41 cop e nIZa Ifx};ire};mgnfe:;;e bubnnorexa LIOK
ACpHAL P https://m.eds00.ru/7f432736
npodu
42 KontponbHas pabota o reme bubmmorexa [JOK

"Anrebpandeckas 1po0p"

https://m.edsoo.ru/7f431d36
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https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

bu6mmoreka IJOK

43 Keanpattioe ypasiietine https://m.edsoo.ru/7f42eela

44 H KBaJI[paTHOE YpaBHEHUE brbmrorexa LIOK
CHOTHOE KB P https://m.edsoo.ru/7f42eela

45 0 bubmoteka [IOK
CHOIHOS KBAAPATHOE ypaBHenHe https://m.edsoo.ru/7f42eela

46 dopmyra KOpHEH KBaIpaTHOTO bubmmorexa [{OK
YPaBHEHHUS https://m.edsoo.ru/7f42f158

47 ®dopmysa KOpHEH KBapaTHOrO bubmmoreka ILIOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6

48 ®dopmylia KOpHENH KBaIpaTHOT O bubmuorexa [{OK
YpaBHEHHUS https://m.edsoo0.ru/7f42f5a4

bu6mmoreka IJOK

49 Teopema Bitera https://m.edsoo.ru/7f42fef0

bu6mmoreka IJOK
>0 Teopewa Bitera https://m.eds00.ru/7f430076

51 Pemenne ypaBHeHMI, CBOIAIIMXCS bubmmoreka IIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542

59 Pemienve ypaBHeHU, CBOAAIIAXCA bubmmorexa [{OK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0

53 [Ipocreiimue 1podHO- bubmuotexa [IOK
paloHaJIbHbIE ypaBHEHUS https://m.edso0.ru/7f4328c6

54 [Ipocreiimue 1podHO- bubmuorexa [{OK
palMOHAIIbHbIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e

55 Pemenne TekCTOBBIX 33714 C bu6mmoreka IJOK
ITOMOIIIBIO KBaJPATHBIX YPABHEHUI https://m.edso0.ru/7f42f75c

56 Penenre TeKCTOBBIX 3a7a4 C Bbubmoreka IJOK

ITOMOIIIBIO KBAJPATHBIX YPABHEHU

https://m.edsoo.ru/7f42{8f6



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6

57

KonTtponbHas pabota o treme
"KBagpatHsle ypaBHEHHS"

bu6mmoreka IJOK
https://m.edsoo.ru/7f43012

58

JluneliHOe ypaBHEHHE C ABYMS
MepeMeHHBIMHU, ero rpaduk,
MIPUMEPHI PEIICHUS] YPABHCHUH B
IENBIX YUCIIaX

59

JIuHeHO€e ypaBHEHHE C IByMS
nepeMeHHbIMH, eTo rpaduk,
IpPUMEPBI PELICHUs ypaBHEHUI B
LIETBIX YHUCTAX

60

JIuHeitHOe ypaBHEHUE C IByMS
nepeMeHHbIMH, ero rpaduk,
MIpUMEPHI PELLICHUS YPABHEHUH B
LEBIX YHucIax

61

Pemenune cucrem AByX JTMHEHHBIX
YPaBHEHMH C IBYMs IIEPEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHMH C IBYMs IIEPEMEHHBIMU

63

Pemenue cucrem AByX JTUHEHHBIX
ypaBHEHHIA C IByMs [TepeMeHHBIMU

64

[Ipumepsl peleHns cucTem
HEJTMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

65

[Ipumepsl pelieHns: CUCTEM
HEIMHEWHBIX YPAaBHEHUH C BYMS
IIEPEMEHHBIMU

66

I'padmueckas nuaTepnperanus
ypaBHEHUS C ABYMS IEPEMEHHBIMU

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



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

1 CUCTEM JINHENHBIX YPAaBHEHUI C
JBYMS II€PEMEHHBIMU

I'padmueckas nuuTepnperanus
yYpaBHEHUS C ABYMs IEPEMEHHBIMU

bu6mmnoreka IJOK

o7 U CHCTEM JIMHEWHBIX YPAaBHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMSI TIE€peMEHHBIMU
68 Pemienne TekcToBBIX 3a1a4 C
MOMOIUIbIO CUCTEM YPAaBHEHUI
Pemienne TekcToBhIX 3a1a4 €
09 ITOMOIIBIO CUCTEM YPABHEHUN
70 Pemenue TekcToBbIX 3a/1a4 ¢
TOMOIIbIO CHCTEM YPaBHEHU M
71 UuciioBbIEe HEPaBEHCTBA U UX
CBOMCTBa
7 YucnoBble HEPABEHCTBA U X
CBOMCTBA
73 HepaBeHCTBO ¢ 0JJHOI ITepeMeHHOI
74 JIuHeliHbIe HEPaBEHCTBA C OAHOU bubmuoreka [{OK
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeliHble HEpaBEHCTBA C OJHOMN bubmuotexa [IOK
MEPEMEHHON U UX pelleHrEe https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HEpaBEHCTBA C OJHOM
IIEPEMEHHON U UX PEIICHUE
77 CucreMbl JINHEWMHBIX HEPABEHCTB C bubmotexa [IOK
OJTHOM ITepEMEHHOMN 1 UX pelIeHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl IMHEWHBIX HEPABEHCTB C bubmorexa [OK

OJIHOM IEPEMEHHON U UX PELICHUE

https://m.edsoo.ru/7f42cd2c



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

Cucrembl JINHENHBIX HEPABEHCTB C

& OJIHOM ITEPEMEHHOM U UX pelIeHue
N3006pakenue perieHus JIMHeiHoro
80 HepaEI.)eHCTBa I/IpI/IX CHCTEM Ha bubmmorexa IIOK
. . https://m.edso0.ru/7f42c9e4
YUCIIOBOM TPSIMOKH
N300paskeHune pernieHus JIMHEHHOTO
81 HEPaBEHCTBA U X CHCTEM Ha bubmorexa [JOK
. . https://m.edsoo.ru/7f42c9e4
YUCIIOBOU MPSIMOU
KonTtponbhas pabora mo remam
82 "HepaBencta. CuCTeMbI
ypaBHEHUI"
bubmoteka [IOK
83 Honsrie dpynicuun https://m.edso0.ru/7f433c12
84 OO6uacTh onpeneneHus U bubmmorexa [JOK
MHO’KECTBO 3HaUEHUH QYHKIINN https://m.edsoo.ru/7f433d84
85 Crioco6s!I 3ananust pyHKUNN
86 I'paduk pyHkmnn
87 CaoiicTBa QyHKIINH, UX
oTroOpakeHHe Ha rpaduke
88 Urenue u nocTpoeHue rpaukoB
byHKIUN
89 [Tpumepsnl rpadukoB GyHKIIUH,
OTPaXKAOIIHMX PeabHBIC IPOLIECCHI
DOYHKIUH, ONMHUCHIBAIOIIHE IPIMYIO
90 u ng:my}o HpOHOpHIII/IIOHaJ'II;HBi’C brbmioreia LIOK
https://m.edso0.ru/7f434bbc
3aBUCHUMOCTH, UX rpaduku
91 l'unepbona



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

bu6mmoreka IJOK

92 r 0
urepoona https://m.edsoo.ru/7f4343e2
bu6mmnoreka IJOK
93 I'paduk K = X2
paduk pymKim y https://m.edsoo.ru/7f434572
OyHKIuu y =X4, Yy = X3,y = VX, y =
94 |x]}']r Z(bnqyecxoey eLHeHie ’ bubmorexa LIOK
- P . p . https://m.edsoo.ru/7f434d38
ypaBHEHHI U CUCTEM YpaBHEHHH
IToBTOpEHNE OCHOBHBIX MMOHITUN U
METOJI0B KYpCOB 7 U 8 KJIacCOB,
95 0000111eH1E 3HAHU / bubmmorexa LHOK
H . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
Hrorosast KoHTpoJIbHAs pabora /
96 Bceepoccuiickas mpoBepodHas bubmorexa [IOK
p pOBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHME OCHOBHBIX IOHITHH U
97 METOJI0B KypcOB 7 U 8 KJIacCOB,
0000111eH1E 3HAHU
IToBTOpEHNE OCHOBHBIX OHITHN U
98 METO opB KypcoB 7 1 8 KJI1acCOB bubmorexa OK
A yp . ’ https://m.edso00.ru/7f43736¢
000011IeH1E 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHSATHN U
99 METOJIOB KyPCOB 7 U 8 KJIACCOB bubmnorexa [IOK
P . ’ https://m.edso0.ru/7f437510
0000111eH1E 3HAHUHT
IToBTOpEHNE OCHOBHBIX OHATHN U
P bubmmnoreka IJOK
100 METO/I0B KYpCOB 7 U 8 KJIaCCOB,

0000111eHYE 3HAHU

https://m.edsoo.ru/7f4376b4



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

[ToBTOpEHKE OCHOBHBIX MMOHATUH U

bu6mmoreka [JOK
101 METOIOB KypCOB 7 If 8 xaccos, ! https://m.edsoo.ru/7f436b88
0000111eHYE 3HAHU
o HOBTOpeI;I/Ie OCH?7BHI>81)i< HZ::;:ﬁ 51 . Bubmiorexa [IOK
METOMLOB KypCoB VH . ’ https://m.edso00.ru/7f437858
0000111eHYE 3HAHU
OBIIEE KOJIMYECTBO HACOB IIO 102

I[TPOI'PAMME



https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KIIACC

KounuecrBo yacos DJIEKTPOHHBbIE
No ara udposLIie
Tema ypoka Konrpoabnbie | IIpakruyeckue A wapp
n/n Bcero H3y4YeHHs1 | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
JIlukBumanus y4eOHbIX 1e(hUIINTOB 01.09, 03.09,
1-3 o Teme «Pelienne kBagpaTHBIX 3 04.09 BH6J_IHOTCK3 HOK
. https://m.edso0.ru/7f43c542
YpaBHEHHI»
JlukBunauus y4eOHbIX AEPHUITUTOB 05.09, 08.09, bubmoreka [TOK
46 10 Teme JIpeobpasopanme 3 10.09 https://m.edso0.ru/7f430382
. brubmorexa [JOK
QIredpanecKuX BhIPAKEHHI https://m.edsoo.ru/7f430f44
butmmorexa [JOK
https://m.edsoo.ru/7f4315c0
JlukBunanus yaeOHbIX 1e(UIIUTOB 11.09, 12.09, |bubmuorexa [IOK
79 o Teme «CBoiicTBa ¥ rpaduKu 3 15.09 hitps://m. eds00.1/7143c542
KBaIpaTHYHOU (DYHKITUNY
JlukBunanus yaeOHbIX APHUITUTOB 17.09, 18.09, bubmmoreka [IOK
10-12 mo TeMe «Permenne 3amau ¢ 3 19.09 hitps://m.eds00.1u/7142064e
3 butmorexa [JOK
MIOMOILBIO YPABHEHUI» https://m.edsoo.ru/7f420806
JIlukBuaamnus yaeOHbIX 1epUInuTOB 22.09, 24.09
13-14 10 TEME <<K0M6I/IHaTOpHLICVSaIIa‘II/I 51 )
BBIYHCIICHUS BEPOSTHOCTEH
COOBITHII»
IToBTOpEHHME U CHCTEMATH3ALHS 25.09, 26.09
15-16 y4eOHOro MaTepurara, poruIeHHOT O 5
B paMKax JIMKBUJAIIUH y4eOHBIX
NeUITUTOB 00YUYAIOTIHUXCS.
17 KonTtponbnas pabota o 1 1 29.09

yueOHOMY MaTepuay,



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

IIPOMJIEHHOMY B paMKax
JMKBHUAALUHU YIEOHBIX TePUIINTOB
00yJaroImxcsl.

18

PamuonanpHbIC YKCIa,
HppallOHAJIbHBIE YUCIIA, KOHEUHbBIE
1 OECKOHEUHBIE IECATUYHBIE JPOOH

19

MHO0€eCTBO JeHCTBUTEIBHBIX
yycel; Aei CTBUTEIbHEIC YMCiIa KaK
OCCKOHEUYHBIC IECATUYHBIE IPOOH .
KoppektupoBka 3HaHHT 11O
pesysbTatam BIIP "Cucrembl

YPaBHEHMH.

20

BzanMHO omHO3HAYHOE
COOTBETCTBHE MEK]1y MHOKECTBOM
JIEMCTBUTEIBHBIX YHUCEII U
MHOKECTBOM TOYEK KOOPIUHATHOM
IpsAMON

21

CpaBHEHHE 1EHCTBUTENBHBIX YHCET,
apudmMernueckue el CTBUS C
JNEUCTBUTEIBHBIMU YK CIAMU

22

CpaBHeHUE IeHCTBUTENBHBIX YHCET,
apudmMernueckue el CTBHS C
NeCTBUTEIHLHBIMU YK CIIAMH

23

[TpubimxénHoE 3HaYCHUE
BEJIMYHHBI, TOYHOCTh TPUOIIMIKCHUS

24

OxkpyrieHue uncen

25

Oxpyrienue uncen

26

[Ipukuaka u oLeHKa pe3yJIbTaTOB
BBIYUCICHUN




[Tpukuaka u olleHKa pe3yabTaToOB

27 .
BBEIUHUCIICHUNA
JInnennoe ypaBHenue. Perenne
28 aBHeHI/H‘/'IyI(’:BOJJHHmXCﬂ K Bubmiorex TOK
P N ’ https://m.edsoo.ru/7f43bf66
JIMHEWHBIM
JInneiinoe ypaBHeHue. Pemenue
29 . bubmiorex LIOK
YPAaBHCHHH, CBOAIINXCA K https://m.edso0.ru/7f43bf66
JIMHEHHBIM
JIuneitHoe ypaBHeHue. Perienne
30 5 bubmiorex LIOK
YPABHCHHH, CBOMATIXCA K https://m.edso0.ru/7f43bf66
JIMHENHBIM
JIuneitnoe ypaBHeHue. Pemenue
31 . Bbu6morex IIOK
YPABHCIIHH, CBOMATIXCA K https://m.eds00.ru/7f43bf66
JIMHENHBIM
KBanpatHoe ypaBHeHUE. Penienne
32 P . P bu6mmoreka [JOK
YpaBHEHH, CBOJIAIINXCS K
https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
KBanparsoe ypasuenue. Pemenne
33 a]illfeHI/Iﬁ C}];I())ILSIH_II/IXCSI K bubmorexa LHOK
P ’ https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
34 KBanpatnoe ypaBHeHue. Pemienue
ypaBHEHUM, CBOJIAIIUXCS K
KBapaTHBIM
35 BukBanpartusie ypaBHEHUSA bubmiorexa LOK
p yp https://m.edso0.ru/7f43c3d0
36 BbukBagpaTHbie ypaBHEHUS brbmiorexa LIOK

https://m.edsoo.ru/7f43c3d0



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
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

37

bukBanpaTHble ypaBHEHUS

[Ipumepsl perieHust ypaBHEHHUM

38 TPETHEN U YETBEPTON CTEIEHEHN
pasnokeHreM Ha MHOXHUTEITN
39 [Ipumepsl penieHus ypaBHEHHAN
TPETbEN U YETBEPTON CTEIEHEN
pa3ioKeHNEM Ha MHOXKHUTEIN
IIpumepsl penieHus ypaBHEHUN
40 TpeTbel U YeTBEPTOM cTeneHen
pa3noKeHHeM Ha MHOXKHUTEIN
Pemenne npoOHO-palinOHATBHBIX bu6mmoreka I[JOK
41 ypaBHEHUMN https://m.edso0.ru/7f43c9b6
42 Pemenue 1poOHO-palinoOHATBEHBIX bubmotexa [IOK
YpaBHEHUMN https://m.edso0.ru/7f43c9b6
43 Pemienune TekCTOBBIX 33124
anredpanvdeckKuM METOI0M
44 Pemenue TekcToBbIX 3a1a4
anreOpanvyeckuM METOA0M
45 Pemenne TekcTOBBIX 3a0a4
anredpandecKuM METOI0M
46 Penrenye TekCTOBBIX 3a1a4
anredpanvdeckKuM METOA0M
47 KonTponbnas pabora o teme
"VpaBHEHUS C OHOMN
IIEPEMEHHOI"
48 YpaBHEHUE C IBYMSI IEPEMEHHBIMU bubmotexa [IOK

u ero rpaduk

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



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4

49

YpaBHEHUE ¢ ABYMS IEPEMEHHBIMU
U ero rpadux

bu6mmnoreka IJOK
https://m.edsoo.ru/7f43d0b4

50

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU
u ero rpaduk

51

Cucrema ABYX JIMHEHHBIX
YPaBHEHHUH C ABYMS IEPEMEHHBIMU
U €€ pelieHne

52

Cucrema qBYX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ pelieHne

53

CucremMa qByX JMHEIHBIX
ypaBHEHHH C IByMs [TepeMEHHBIMU
U €€ pelieHne

o4

Cucrema qByX JIMHEWHBIX
YpaBHEHMH C IByMsI IEPEMEHHBIMU
U €€ pelIeHne

55

Pemrenue cucreM AByX ypaBHEHUH,
OIHO U3 KOTOPBIX HHHeﬁHOC, a
JPyroe — BTOPOM CTEIEHU

bu6mmoreka IJOK
https://m.edsoo.ru/7f43d23a

56

Pemienne cucrem IByx ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIPyroe — BTOPOU CTENECHU

bub6mmnoreka IJOK
https://m.edsoo.ru/7f43d55a

57

Pewenne cucrem n1ByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JUHEWHOE, a
JIpyroe — BTOPOM CTEIEHU

58

Penienne cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JJMHEUHOE, &
JPyroe — BTOPOM CTEIEHU



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

I'padmueckas naTEpHperanus

59 CUCTEMbl YpaBHEHUH C ABYMs
TepeMEHHBIMU
Pemienne TekcToBBIX 3a71a4
60 anredpanvaeckuM Crrocooom
61 Perienre TeKCTOBBIX 3a1a4
anreOpanvyeckuM Crocooom
Perenue TekcToBbIX 3a7a4
62 anredpanvaeckuM Crrocooom
KontponbHas pabota o reme
63 "Cucrtemsl ypaBHeHU"
64 YucnoBble HEPABEHCTBA U UX
CBOMCTBa
66 UuciioBbIE HEPABEHCTBA M X bubmmoreka IIOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
JIvHeHbIEe HEpaBEHCTBA C OJHOM bubmmorexa [{OK
66 .
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
67 JIuHeliHble HEpaBEHCTBA C OJHOMN bubmuotexa [IOK
IIEPEMEHHON U UX pellIeHue https://m.edsoo.ru/7f43af08
68 JIvHeiHbIe HEpaBEHCTBA C OJHOM bubmuorexa [{OK
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
CucreMbl TMHEHHBIX HEPABEHCTB C
09 OJIHOM ITEpEMEHHOI U UX pelIeHue
70 Cucrembl JINHENHBIX HEPABEHCTB C

OJIHOM ITEpEMEHHOI U UX pelIeHue



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

Cucrembl JINHENHBIX HEPABEHCTB C

& OJTHOM MEepEMEHHON U UX pPEIIICHUE
72 KBanpatHbie HepaBeHCTBA U UX bubmorexa [JOK
pelieHue https://m.edsoo.ru/7f43b098
73 KBanpatHble HepaBeHCTBA U UX bubmmoreka LIOK
pelIeHne https://m.edsoo.ru/7f43b21e
74 KBagpatHble HEpaBEeHCTBA U UX bubmmoreka [{OK
penieHue https://m.edso0.ru/7f43b5a2
75 KBanpaTHble HepaBeHCTBA U X
pelieHue
KBanpaTHble HEpaBeHCTBA U UX
76 pelieHme
77 I'padmueckas nuuTepnperanus Bu6morexa LIOK
HEpaBEHCTB M CHCTEM HEPaBEHCTB C
https://m.edso0.ru/7f43b098
JIByMsI T€pEMEHHbBIMU
78 I'padmnueckas uHTEpIpETaLINS
HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMsI T€pEMEHHBIMH
I'padmueckas uHTEpHIpETaLIUs
& HEpaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI TE€pEMEHHBIMH
KonTtponbnas pabota o teme
80 "HepaBenctpa"
81 KBanpatuunas pynkuus, e€ rpadux bub6mmoreka [JOK
U CBOICTBa https://m.edso0.ru/7f4396c6
82 KBanpatnunas pyHkuus, e€ rpaduk bubmmorexa [JOK
U CBOMCTBa https://m.edso00.ru/7f439842
83 KBanpatuunas ¢pynkuums, e€ rpaduk bu6mmoreka [JOK

U CBOICTBA

https://m.edsoo.ru/7f4399b4



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

84

KBanpatuunas ¢pynkuus, e€ rpaduk
U CBOMCTBA

85

[Tapa6oma, KOOpAMHATHI BEPIIMHBI
apaboIbl, 0Cb CHMMETPUU
napaboJIbl

bu6mmoreka IJOK
https://m.edsoo.ru/7f439eb4

86

[Tapabomna, KOOPIUHATHI BEPIITHHBI
napadoJibl, 0Cb CHMMETPUH
napabostb

bubmioreka IJOK
https://m.edsoo.ru/7f43a03a

87

[Tapa6osna, KOOpAMHATHI BEPIIHHBI
1apaloJibl, OCb CUMMETPUU
napabosIb

bubmiorexa IJOK
https://m.edsoo.ru/7f43alac

88

[Tapa6osa, KOOpAMHATHI BEPIIMHBI
mapa0o0s1bl, 0OCb CHMMETPHUH
napaboJIbl

bu6mmoreka IJOK
https://m.edsoo.ru/7f43a31e

89

[Tapa6osa, KOOpAUHATHI BEPLIMHEI
napaloJibl, 0OCb CUMMETPUU
napadoIsl

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a526

90

[TapaGoua, KOOpAUHATHI BEPIIMHBI
11apa0oJibl, 0Cb CAMMETPHUH
napabostb

91

[Tapa6o:1a, KOOpAMHATHI BEPIINHBI
11apa0oJibl, 0Cb CHMMETPUHU
napabosIb

92

I'paduku dyukmmii: y = kX, y =Kkx +
b, y=Kk/x, y=x3, y=vX, y=|X|

93

I'paduxu dyukimii: y =KkX, y =kx +
b, y=k/X, y=x3, y=vX, y=|X|

94

I'paduku dyukimii: y =kX, y =kx +
b, y=k/X, y=x3, y=vX, y=|X|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduku dpyukmmii: y = kX, y =Kkx +

95 b, y=k/x, y=x3, y=vX, y=|X|
I'paduxu dyukimii: y =KkX, y =kx +
96 b, y=K/x, y=x3, y=vX, y=|X|
I'pacduku pynkmmii: y =KX, y =kx +
97 b, y=K/X, y=x3, y=vX, y=[X|
08 I'paduku dpynkumii: y = kX, y = Kkx +
b, y=K/x, y=x3, y=vX, y=|X|
99 KontponbHas pabota o reme bubmmorexa I[JOK
"Oyaknun" https://m.edsoo.ru/7f43ab84
100 [TousaTue arcinoBoit bubmoTeka [IOK
MOCJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
101 [TonaTHe uncnoBoi
IOCJIEI0BATENBHOCTH
102 3:§aHHZ$TOHC;I§H£§a;eH;:;;m bubmmorexa [{OK
PEKPP . PMY https://m.edsoo.ru/7f43ebda
(hopmyIoii N-To uneHa
103 Apudmernueckas u bubmuorexa [{OK
reoMeTpruyecKast Iporpeccuu https://m.edsoo.ru/7f43ed7e
104 Apudmertnueckas u bu6mmoreka [IOK
reoMeTpUYEecKasi MpOrpeccruu https://m.edso0.ru/7f43f3b4
105 ApudmeTtnueckas u
reoMeTpuyecKasi Iporpeccuu
106 @opMyIIbI N-TO 4YJIeHA
apudmMernueckon u bubmmoreka IIOK

reOMETPUYECKOUN MPOrPECCUH,

https://m.edsoo.ru/7f43f58a



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a

CYMMBI IIEPBBIX N 4JICHOB

107

@opMyIIbI N-TO 4YJIeHa
apudmernaeckon u
TrE€OMETPUYECKOM IPOrPECCU,
CYMMBI [IEPBBIX N YJICHOB

bubmmoreka IJOK
https://m.edsoo.ru/7f43ef2c

108

DopmMyJIbl N-ro 4JeHa
apupMETHIECKON 1
reOMETPUYECKOUN MPOrPECCUH,
CYMMBI IEPBBIX N YICHOB

bu6mmnoreka IJOK
https://m.edso0.ru/7f43f0c6

109

@®opMyIibl N-ro YjaeHa
apumernueckon u
reOMETPUYECKOUN MPOrpeccuid,
CYMMBI HIEPBBIX N YIECHOB

bub6nmmnoreka IJOK
https://m.edsoo.ru/7f43f72e

110

@opMyIIbl N-ro 4jaeHa
apupMeTHIECKON 1
TFE€OMETPUYECKOM MPOrpeccui,
CYMMBI IIEPBBIX N YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

111

DopmMyJIbl N-ro 4JIeHa
apupMETHIECKON 1
reOMETPUYECKOUN MPOrPECCU,
CYMMBI HIEPBBIX N YICHOB

112

N3o06paxenne 4ieHoB
apudmernueckon u
reOMETPUYECKON Mporpeccuid
TOYKaMU Ha KOOPJUHATHOU
IJTIOCKOCTH

113

N3o0pakeHne 4ieHoB
apudmernueckon u
reOMETPUYECKOM Iporpeccuit
TOYKAMH Ha KOOPAMHATHOU
IJIOCKOCTH



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

114

N3o6pakenne 4ieHOB
apu(pMeTHIECKON 1
re€OMETPUYECKOM Mporpeccuit
TOYKAMH Ha KOOPAMHATHOU
IIJIOCKOCTH

115

JIMHENHBIN 1 DKCITOHEHITUATLHEI
poct

116

JIMHENHEBIN U SKCIIOHEHIIHAJILHBIN
poct

117

CnoxHbIE IMPOLCHTBI

bubmiorexa IJOK
https://m.edsoo.ru/7f43fe0e

118

Cno>xHbI€ IPOLICHTHI

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

119

KonTponpHas pabora 1o Teme
"YU CIOBEIE ITOCIIEN0BATEILHOCTH "

bubmmnoreka IJOK
https://m.edsoo.ru/7f440418

120

[ToBTOpeHue, 00o0IIeHHE U
CcHUCTEMAaTH3allis 3HAHUI. 3amuCh,

CpaBHEHHE, AEHCTBHUS C
JIECTBUTEILHBIMY YUCIIAMU,
YHCII0Bas Npsmas

121

[ToBTOpEeHME, 0000IICHHE U
cHUCcTEMAaTH3al U 3HaHUI.
[TporieHThI, OTHOIICHHUS, TIPOTIOPIIUN

122

[ToBTOpenue, 06001IeHHE U
cucTeMaTHh3alys 3HaHUH.
Oxkpyrienue, npuoOIMKEHUE, OI[eHKA

123

[ToBTOpeHue, 0000IIeHHE U
cHcTeMaTHh3alnus 3HaHui. Pemenne
TEKCTOBBIX 33724 apU(PMETHIECKUM
CIIocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

124

IToBTOpeHue, o6o0LIEHNE 1
cucTteMaTu3alusa 3HaHuu. Pentenue

bub6mmnoreka IJOK



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

TEKCTOBBIX 3a/1a4 apH(PMETUIECKUM

https://m.edsoo.ru/7f443cd4

crocodom

125 [ToBTOpEHUE, 000OIICHHE U
cUCTeMaTH3allus 3HaHui. Perenue bubmoteka [IOK
TEKCTOBBIX 33/1a4 apu(METUIECKUM https://m.edsoo.ru/7f443fea
crocobom

26 [ToBTOpEeHue, 0600IICHHE 1

. CHCTeMaTHU3allus 3HAaHUH. bubmotexa [IOK
[IpeoOpazoBanme aredpandeckmx https://m.edsoo.ru/7f4441ca
BBIPAXCHHIA, IOy CTUMBIC 3HAYCHHUSI

127 [ToBTOpEHUE, 0000IICHHE U
cUCTeMaTHU3allus 3HaHUH. bubmoteka [IOK
[IpeoOpazoBanue aredpandecKux https://m.edso0.ru/7f444364
BBIPAXXCHHIA, IOy CTUMBbIC 3HAYCHHSI

128 [ToBTOpEHUE, 000OIICHHE 1
CcHUCTeMaTH3aIus 3HAHUM. bu6mmnoreka IJOK
[IpeoOpazoBanue anredpanaeckux https://m.edso00.ru/7f444612
BBIPAXCHHI, IOy CTUMbIC 3HAYCHHUSI

29 [ToBTOpEeHuUE, 0600IICHHE 1

. CHCTeMaTHh3allus 3HAaHUH. bubmotexa [IOK
[IpeoOpazoBanme aredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXCHHIA, IOy CTUMBIC 3HAYCHHUSI

130 [ToBTOpEHUE, 0000IICHHE 1
cucreMaTtuzanus 3HaHui. OyHKIUU: bubmoteka [IOK
MOCTPOCHHUE, CBOMCTBA M3y CHHBIX https://m.edso0.ru/7f444c56
GbyHKIUH

131 [ToBTOpeHue, 06001IeHNE U
cucreMartusanus 3HaHui. OyHKIWK: bubmmoreka [{IOK
IIOCTPOEHUE, CBOMCTBA U3Y4EHHBIX https://m.edsoo.ru/7f444144
GbyHKIUH

132 [ToBTOpenue, 0000IICHHE 1

cHCTeMaTHu3aIys 3HaHuH. (DYHKI_II/II/Ii

bub6mmnoreka IJOK



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

IOCTPOEHUE, CBOM CTBA M3yUEHHBIX
byHKIUN

https://m.edsoo.ru/7f44516a

[ToBTOpeHue, 0600IICHNE 1

133 cucremaTusanus 3HaHu. OyHKIUU: 1 bubmotexa [IOK
IIOCTPOEHUE, CBOMCTBA U3Y4EHHBIX https://m.edsoo.ru/7f4452e6
byHKIUN

134 [ToBTOpeHue, 0000IIeHNE U
CHCTEeMaTHU3alls 3HAaHUH. 1 bubmotexa [IOK
I'padmueckoe pemeHue ypaBHEHUH https://m.edsoo.ru/7f445516
U X CUCTEM

135 Hrorosast koHTpoJIbHAs paboTa. 1 Bubmmorexa LIOK

https://m.edsoo.ru/7f4441ca

- O6o6IIeHNE U CHCTEMATH3AIHSA L Bubmrorexa [IOK
SHAHUI https://m.edso0.ru/7f444364
OBLIEE KOJIMYECTBO YACOB 136

1O TIPOI'PAMME



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

HPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OEPA3OBATEJBHOM ITPOT'PAMMBbI

7 KIIACC

Kon
NpoBepPsIeMOr0
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrPpaMMbI 0CHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucia 1 BBIYUCIEHUS

11

BBIHOJ'IH)ITB, coucrasa YCTHBIC u IIUCbMCHHBIC HpI/IéMLI,

apnq)MeTqucxne I[efICTBI/IFI C palMOHAJIbHBIMHA YU CJIaMHU

1.2

HaXO[[I/ITB 3HaAa4YCHUA YHUCJIIOBBIX BLIpa)KeHHﬁ, MIPUMCHSITH
pa3Ho00pa3HbIe CIOCOOBI ¥ MPUEMBI BBIYMCICHUS 3HAUEHUH JPOOHBIX

BBIPKCHUH, COlepKaliX OOBIKHOBEHHBIC U AECATUYHBIC IPOOH

13

[lepexomuth OT oOHOM QoOpMBI 3amucu 4YHUCEeNl K JAPYrou
(mpeoOpa3oBbIBaTh  JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JICCATHYHYIO, B YaCTHOCTH, B OECKOHECYHYIO

JECATUYHYIO IPOOB)

14

CpaBHI/IBaTB " YIIOPAA0YUBATE PAaIUOHAJIBHBIC YHCJId

15

OxpyrnaTe yncna

16

BpINOJHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCICHHM, OLEHKY
3HAYEHW YHUCIOBBIX BBIPAXKEHUW. BBIMONMHATE JOEUCTBUA €O

CTCIICHAMU C HATypaJIbHBIMU ITOKa3aTCIAMU

1.7

HpI/IMeHHTb IIPpU3HAKKU OCJIMMOCTHU, PaA3JIOKCHUC HaAa MHOXUTCIN

HaTypaJIbHbIX YUCCII

18

Pemate IpakTUKO-OPUEHTHPOBAHHBIE  3aJayd, CBSA3aHHBIE C
OTHOUIEHHMEM  BEJIMYMH,  IPONOPLMOHAIBHOCTBIO  BEJIMYUH,
IIPOLEHTAMH, WHTEPHPETHPOBATH PE3YJbTAThl PEUICHHUs 3aJad C
y4€TOM OT'paHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBbIX

00BEKTOB

Anredpandeckue BbIpakeHUs




Hcmonb30BaTh anre6pa1/1qec1<y10 TCPMHUHOJIOTHIO KW CHUMBOJIUKY,

21 MIPUMEHSTH €€ B IIPOIIECCE OCBOCHUS y4eOHOT 0 MaTepuaia
22 Haxomute 3HaueHuss OYKBEHHBIX BBIPKEHUM TIPU  3aJaHHBIX
' 3HAYCHMSIX TIEPEMEHHBIX
23 BoemonmHATe MpeoOpa3oBaHUs 1EJOr0 BBIPAXKEHHS B MHOTOYJICH
. MIPUBEICHUEM MTOOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBITIOJTHATH yMHOKEHHE OJTHOYJICHA HA MHOTOYJIEH M MHOT OYWJICHA Ha
2.4 MHOTOYJICH, TPUMEHATh (OPMYJIBI KBajIpaTa CyMMBI M KBajpaTa
pa3HoCTH
OcylecTBIATh  PA3l0KEHUE MHOIOYJICHOB HAa MHOXHUTENU C
25 MOMOIIIBIO BBIHECEHHSI 32 CKOOKH O0IIIEro MHOKUTEIIS, TPYIITHPOBKU
ClIaraeMbIX, TPUMEHEHUs POPMYIT COKPAIIEHHOTO YMHOXEHUS
26 [TpumeHsTH MPeoOpa30BaHNs MHOTOWICHOB JJISl PEIICHHS] PA3IUYHBIX
' 3a/1a4y U3 MaTeMaTUKH, CMEXHbBIX PEIMETOB, U3 PEAIbHON IPAKTUKU
97 Hcnonws30BaTh CBOWMCTBA CTENEHEH C HATypaJbHBIMHU MOKa3aTEISIMU
' JUTSI Ipe0Opa3oBaHMs BEIPAKECHUI
3 YpaBHEHUsI U HEPABEHCTBA
Pemars nuHelHbIE ypaBHEHHS C OJHOM MEPEMEHHOM, MPUMEHSSA
31 MpaBujIa IEPEXo1a OT UCXOTHOTO YPAaBHEHHUS K PABHOCHIIBHOMY €MY.
[IpoBepsTh, SABISETCS JIM YUCIO KOPHEM YpAaBHEHHS
32 [IpumensTe rpaduyecke METOAbI TNPH PEIIeHUH JMHEHHBIX
' YpaBHEHHH M UX CUCTEM
33 [TonOupaTe mnpuUMepsl Map YHCEN, SIBIAIOMUXCS  PEUICHHEM
' JMHEHHOr 0 YpaBHEHUS C IBYMS [I€PEMEHHBIMHU
CTpouTh B KOOPAUHATHOH MIOCKOCTH I'paUK TMHEHHOT O ypaBHEHHS
34 C IByMs MI€PEMEHHBIMU ; TOJIb3YSCh TPa(UKOM, IPUBOAUTH TPUMEPHI
pelIeHHs] YpaBHEHUS
35 Pemare cucrembl ByX JIMHEHHBIX YpaBHEHHH C  JByM:A
' nepeMeHHBIMU, B TOM Y cie rpadudecku
CocTaBnsTh U peliaTh JUHEHHOE ypaBHEHUE U CUCTEMY JIMHEHHBIX
3.6 YpaBHEHM 110 YCIOBHIO 3a7a4M, UHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4¥ TOJy4YCHHBIN Pe3yJIbTaT
4 Koopaunats! u rpaduku. OyHKIIUN




N300pakath HA KOOPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIUE
41 3aJIaHHBIM KOOPJWHATAM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alUCHIBATH
YUCIIOBBIC IPOMEKYTKH Ha AJITeOPadecKOM SI3bIKE
40 OTtMedaTh B KOOPIMHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM
. KOOpJIUHATAM
43 CrtpouTh rpaduku muHeHHbIX QyHKIUNA. CTpOuTh rpaduk GyHKINHN Y
' = x|
OnuchIBaTh € MOMOIIBIO (YHKIMI W3BECTHBIC 3aBUCUMOCTH MEKIY
44 BEJIMYUHAMU: CKOPOCTh, BPEMs, PACCTOSHHE, I[EHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOAUTENBHOCTh, BpEMSI, 00bEM padOThI
4.5 HaxoauTte 3HaueHre GyHKIUH 1O 3HAUCHHIO €€ apryMeHTa
[TonumaTte rpaduyeckuii croco0 TMpeAcTaBICHUS M aHAJIM3a
4.6 uH(popmaluu, M3BJIEKATh W WHTEPIPETHPOBATH HH(OpMaIuUo U3
rpauKOB peaabHbIX IPOIECCOB U 3aBUCUMOCTEH
8 KJIACC
Kon
IIpoBepsieMble NpeIMeTHBIE Pe3YabTATHI 0CBOEHHS OCHOBHOM
NpoBePsEMOro .
00pa3oBaTeIbHOI NPOrPaMMbl 0CHOBHOT0 00111er0 00pa3oBaHusl
pe3yabTara
1 Yucia v BEIYKCIICHUS
Hcnonp3oBaTh  HayalbHBIC  MPEACTABICHHS O  MHOXECTBE
11 NEHCTBUTENBHBIX YHUCET JJIsl CPABHEHUS, OKPYTIICHHS U BBIYHCIICHHH,
' n300pakaTh JCWCTBUTENbHBIC YHCIIA TOYKAMH HAa KOOPAMHATHOMN
IpAMOI
[MpumeHsTh TOHSTHE apU(PMETUISCKOr0 KBAJAPATHOTO  KOPHS,
T HAXOJIWUTh KBAJpPATHBIC KOPHH, HCIOJB3YS MPH HEOOXOIUMOCTH
' KaJIbKyJIATOP,  BBIIOJNHATE  NPeoOpa3oBaHUs  BBIPAKCHUH,
COoZIepIKaIINX KBaJAPaTHbIC KOPHH, UCII0JIb3Ysl CBOMCTBA KOPHEH
T Hcronp3oBaTh 3amuck OOJNBIIMX M MaJIbIX YHUCET C IOMOIIbIO
' JECATUYHBIX IpoOel U crenenei uyncia 10
2 Anredpandeckue BbIpakeHUs




2.1

IIpuMeHATh MOHATHE CTENEHU C LEIBbIM I10KA3aTENEM, BBIIOJIHATH
npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTEIEHH C IIEJIbIM

ImoKasaTejieM

2.2

BBIOMHATE ~ TOXKACCTBEHHBIE  MPEOOPA30BAHUS  PALMOHAIBLHBIX
BBIDQXKECHUN HAa OCHOBE MpPaBWJ JECHCTBUI HaJ MHOTOWICHAMHU H

anredpanvdecKuMH APoOsSMU

2.3

PacknaasiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKHUTEIN

24

[TpumMeHATH TpeoOpa3oBaHMsI BEIPAKEHUM I PELICHHs pa3IuYHBIX

3aJ1a4 U3 MaTCMAaTUKU, CMCKHBIX IPEAMCTOB, U3 peaHBHOﬁ IMPaKTUKH

YPaBHeHI/IH N HCPABCHCTBA

31

Pemare JMHENHBIE, KBaJpaTHbIC YPaBHEHHS M PaLMOHAIBLHBIC
YPaBHEHMS, CBOASALIMECS K HUM, CUCTEMBI JIBYX YPABHEHUU C ABYMs

MNEPpEMCHHBIMHA

3.2

[IpoBomuTe mpocTEHIIME WCCIECAOBAaHUS YPAaBHEHHM W CHCTEM
ypaBHEHHI, B TOM 4YHUCJIE€ C TMPUMEHEHUEM TrpapuuecKux
npeAcTaBlIeHui (ycTaHaBIMBATh, UMEET JIM YPaBHEHHUE UJIM CUCTEMa

ypaBHEHUI pelIeHus, €CIi UMEET, TO CKOJIbKO, 1 ITPOUEe)

3.3

[lepexoguTs OT ciOBeCHOM (opMyIuMpoBKM 3amaunm K €
anreOpanveckoil MOJIEH C IMOMOIIBI0 COCTAaBJICHUS YPaBHEHUS WIU
CUCTEMBbl YPAaBHEHUH, HWHTEPHOPETUPOBATH B COOTBETCTBUHM C

KOHTCKCTOM 3aJa4u HOHy‘IGHHBIfI peE3yJibTaT

3.4

IIpumeHATs CcBOWCTBA YHCIOBBIX HEPABEHCTB JJIsI CPaBHEHMS,
OLICHKH, pelIaTh JUHEHHBIC HEPABEHCTBA C OJHOM IIEPEMEHHON U X
CHCTEMBI, 1aBaTh Ipa(huuecKyro WLIIOCTPALIMIO MHOKECTBA PELICHUM

HEpPaBCHCTBA, CUCTECMbI HCPABCHCTB

DOyHKIUU

41

[Tonumate u uCNoONB30BaTh (YHKUHUOHATIHHBIE TOHSITHS M S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUEHHs), OMPEAEsATh 3HAYCHUE
(GYHKIIMY 110 3HAYSHHUIO apTyMEHTa, ONPEIEIsTh CBOMCTBA (DYHKIIMHI

o e€ rpaduky

4.2

CtpouTts rpaduku >SIeMEeHTapHBIX (PYHKIUHN BUIA:

y=k/x




k/x

Y =X,y = X3,y = [X|, omuChIBaTh CBOMCTBA YMCIIOBON (DYHKIIUHU IO €€
rpaduky

9 KIIACC

Kon
MpoBePSIEMOT0
pe3yJbTara

IIpoBepsieMble mpeAMeTHBIEC Pe3y/IbTAThl 0CBOCHHUSI 0CHOBHOM
00pa3oBaTe/IbHOI NPOrPpaMMbl 0CHOBHOT0 00111er0 00pa3oBaHusl

1

Yucaa U BEIYUCICHUS

11

CpaBHUBATh U yHOPSAAOYMBATH PALlMOHAJIbHBIE U MPPAaLlMOHAJILHBIE

quciia

1.2

Boinonsste apudmernueckue 1eMcTBUS C palliOHATbHBIMU YHCIaMU,
coyeras yCTHBIE U IUCbMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYUCIICHUS C

HppalrOHaJIbHbIMU YU CIIaMHU

13

HaxonuTh 3HaueHUsl CTENEHEN C LENbIMU MOKa3aTelsIMA U KOPHE,

BBIYUCIIATh 3HAYCHHU S YU CIIOBBIX BI)Ipa)KeHI/Iﬁ

14

OprrHSITI) I[GflCTB HUTCIbHBIC quclia, BBITIOJIHATH IIPUKUAKY

pe3yiibTaTta BI)I‘II/ICHeHI/Ifl, O CHKY YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

ypaBHeHI/IH 1 HCPABCHCTBA

21

Pemare JsMHENHBIE W KBaJApaTHbBIC YPAaBHEHUS, YpPaBHEHHS,

CBOJIAIINECA K HUM, HpOCTCﬁIHHC I[pO6HO'paHI/IOHaJ'II>HBIe YPaBHCHUA

2.2

Pemats cuctemsl AByX JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
Y CHICTEMBI IBYX YPaBHEHMI, B KOTOPBIX OJTHO YPAaBHEHUE HE SBISCTCS

JIMHENHBIM

2.3

PemaTe TekcTOBBIE 33124 ANreOpandecKUM CIIoCOOOM C TTOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JIBYX YPaBHEHHH C JBYMs

MNEPpEMCHHBIMUA

24

IIpoBoauT, NPOCTEHIIIME MCCIENOBAHUS YPABHEHUM UM CHUCTEM
YpaBHEHHI, B TOM 4YHCIe C TpUMEHEHHEeM TrpaduyecKux
MpeICTaBJIICHUI (HAapuMep, YCTaHABIMBATh, UMEET JIU YpaBHCHHE

WM CHCTEMa ypaBHEHHH pelIeHus], €CIi UMEET, TO CKOJIBKO)




2.5

Pemate  nuHeilHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPaBEHCTBA,
M300pakaTh pelIeHNEe HEPABEHCTB HA YHUCIIOBOM MPSMOH, 3aUCHIBATh

peI€HUe C IOMOIIIBIO CHMBOJIOB

2.6

Pemats cHCTEMBI NHMHEHHBIX HCPaBCHCTB, CUCTCMbl HCPABCHCTB,
BKIIIOYAOIMHUEC KBaApaTHOC HCEPABCHCTBO, 1/1306pa>1<aTb pEeUICHUC
CUCTCMbI HCPABCHCTB Ha YH CIIOBOM HpﬂMOﬁ, 3aIlIMCbhIBATh PCHICHUC C

IMOMOIIXO CHUMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA IIPpU PCUHICHUHN PA3JIMYHBIX 3a1a4

OyHKIAN

31

Paco3naBath  QyHKIMHM  H3Y4YEeHHBIX  BUAOB.  [lOKa3bIiBaTh
CXEMAaTHYECKH  PACIOJIOKEHHE Ha KOOPAMHATHOW IJIOCKOCTH
rpa¢pukoB Qynkiui Buma: y=kx, y=kx+b, y=k/X, y=ax?+bx+c, B
3aBUCUMOCTH OT 3HA4YeHHH KO3()(PHUIMEHTOB, OMKCHIBATH CBOWCTBA

byHKIUN

3.2

[loka3pIBaTh CXEMaTHUYECKH pACIOJIOKEHUE Ha KOOPIMHATHOMN
IUIOCKOCTU TpauKoB GyHKIMH Bugay = VX, y = [X| 1 OnHCHIBaTh

cBolicTBa (pyHKIMH

3.3

Crpoutes U Hu300pakaTh CXEMaTHYECKU T'paduKH KBaJIPaTUUYHBIX
(GYHKIMIA, OMHUCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIHHA MO UX

rpadukam

3.4

PacrioznaBath kKBagpaTHUHyI0 (QyHKIHMIO 1O (OpMyJe, MPUBOANUTH
OpUMepbl KBaIpaTUYHBIX (YHKIHMH U3 peasibHON KU3HU, QUUKH,

reoMeTpruun

ApudmeTrueckas U reoMeTpudeckas Iporpecchu

41

Pacno3naBaTh apu(MeTH4YecKyl0 M T€OMETPUYECKYH MPOrpeccuu

IIPpH pa3HbIX crrocobax 3aJaHusA

42

BBINOMHATE BBIYHCICHHS] C HCIOJNBb30BaHHEM (GOpMyN N-TO 4jeHa
apru(pMETHIECKON U TEOMETPUUYECKON IPOrPECCHIA, CyMMBbI TIEPBBIX N

YJICHOB

43

I/I3o6pa>1<aTb YJICHBI IOCICA0BAaTCIIbHOCTH TOYKaMH Ha

KOOPIMHATHOM IMIOCKOCTH




44

Pemats 3amaun, cBsI3aHHBIE C YHCIOBBIMU MOCIEI0BATEIbHOCTSIMH, B
TOM 4HCIE 3aJladyd U3 peallbHOM KHU3HU (C HCIOIb30BAHHEM

KaJbKyIATOPa, HHPPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Yucna v BEIYUCICHUS
JpoOu OOBIKHOBEHHBIE U IECSITHUHBIE, IEPEXOJT OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. [ToHsTHE panMOHAIBFHOTO YHCIA, 3alKCh, CPAaBHECHHE,
YHOPSAI0UYUBAHUE PAIIMOHAIBHBIX YUCEN
12 Apudmernueckue neicTBUA ¢ palllOHAILHBIMU YKciaMu. Pemenue 3a1ad u3
' peasbHON MPAaKTUKU HA YaCTU, HA ApoOHU
13 Crenenp ¢ HaTypalbHBIM I1OKAa3aTeNieM: OIpPEIEICHHE, MPeoOpa3oBaHUE
' BBIpa)KEHUI Ha OCHOBE OMPENIETICHHUS], 3alUCh OOBIINX YUCET
14 [IporeHTsl, 3aUCh MPOLIEHTOB B BHJIE IPOOU U IPOOH B BUJAE MPOIICHTOB.
' Tpu OCHOBHBIE 337]a4 HA TPOLICHTHI, pEIICHHE 33/1a4 U3 pealbHON MPAKTUKU
15 [IpumeHneHne TPU3HAKOB JIEIMMOCTH, pa3jOKEHHE Ha MHOXHTEIN
' HATYpaJbHBIX YHCET
16 PeanbHbie  3aBHCMMOCTH, B TOM 4YHCIe TpsMas ©  oOpaTHas
' MPONOPIMOHAIBHOCTH
2 Anredpandeckue BbIpakeHUs
21 [TepemeHHBIC, YN CITIOBOE 3HAUCHU € BBIPAKEHHUS C IEpeMeHHOM. [omycTumbie
' 3HAaYeHHsI IePEMEHHBIX
2 [IpenctaBneHrne 3aBUCHMOCTH MEXAY BEJIMYMHAMH B BHIE (POPMYIIBL.
' Brraucnenus no gpopmynam
23 [IpeoOpa3oBanne OYyKBEHHBIX BBIP@KEHHH, TOXIECTBEHHO  DPaBHbBIE
' BBIPaKCHUS
24 CBoiicTBa CTENEHU C HaTypaJIbHBIM IIOKa3aTeleM
2 OnnousneHsl 1 MHOTOUJIeHBI. CTeneHs MHOTOUIeHa. CI0XKeHne, BEBIUUTaHNUE,
' YMHO>KEHHE MHOT O4JICHOB
DopMynBl  COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMBI U KBaapaT
2.6 pazHoctu. @opmyna pa3HOCTH KBaApaTOB. Pa3iokeHHe MHOTOYJICHOB Ha
MHOXKUTEN




3 YpaBHeHuUs
31 VYpaBHEHUE, KOpEHb YypaBHEHH:, IpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUJIBHOCTb YPaBHEHUI
32 JluneliHOEe ypaBHEHHE C OJHOM NMEPEMEHHOM, YUCIO KOPHEH JMHEHHOIo
. YPaBHEHHUSI, PEIICHHUE JIMHENHBIX YPAaBHEHU I
33 CocraBiieHue ypaBHEHUH 110 yCIIOBHIO 3a7aui. PellleHne TeKCTOBBIX 3a1a4 ¢
. MIOMOIIBIO YPaBHEHUI
3.4 JIuneitHOE ypaBHEHHE C ABYMs IIEPEMEHHBIMHU U €ro rpaduk
Cucrema IByX JMHEWHBIX YpaBHEHUHM C IBYyMs IepeMeHHbIMU. PerieHue
35 CHCTEM ypaBHEHHUH Cl10cOOOM MOACTaHOBKU. [IpuMepsl peleHus TeKCTOBBIX
3a/1a4 ¢ MOMOILBIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpapuku. @yHkuu
41 KoopanHara Touku Ha psMon
19 UYucnosele NpOMEXYTKU. PaccTosHue MeXly AByMsI TOUKaMU KOOPAMHATHOU
' pAMO
. [IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca U oparHaTa
' TOYKU Ha KOOPJUHATHOH IJIOCKOCTU
4l [Tpumeps! rpadukoB, 3anaHHbIX GopMynaMu. YTeHne rpauKkoB peaabHbBIX
. 3aBUCUMOCTEN
45 [Tousarue pynkuuu. ['padux Gpynkunu. CoiicTBa HyHKIHIA
4.6 Jluneiinas ¢pynkuus, e€ rpaduk. ['paduk Gpynkuun y = [x|
47 ['paduueckoe pemnieHHe IMHEWHBIX YypaBHEHUH U CHCTEM JIMHEWHBIX
. YpaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT cOJepKAHUS
1 Yucna v BEIYUCIICHUS
11 KBanpatubiii kopenp u3 uucna. [loHsTHe 00 uppanuoOHaILHOM YHCIE.
' Jecstuunbie MpUOIMKEHUS UPPALIMOHAIBHBIX YHCEIT
CpoiicTBa apu(pMeTH4YeCKHX KBaJpPaTHBIX KOpPHEW M MX MPUMEHEHHUE K
12 peoOpa30BaHUIO YHCIIOBBIX BBbIpaKEHUI U BBIYHCIIEHUSIM.
JlelicTBUTENBHBIE YHCIA




13 CreneHb ¢ LeNbIM MTOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3aMUCh YHCIA
2 Anre0pandecKue BhIpaKCHHS

91 KBanpatHeiii  TpéxusieH, pa3jloK€HHE KBaJpaTHOrO TpEXdWieHa Ha
' MHOYKHATEITH

2.2 Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO anredpandeckon Jpodu

2.3 CrnoxeHne, BBIMUTAHHE, YMHOXKEHUE, JISTICHNE alredpandecKkux Ipooei

24 ParrionanbHbIe BEIpAXKCHUS M UX TIPe0Opa3oBaHue
3 VYpaBHEHHS U HEPABEHCTBA

31 KBanpatHoe ypaBHeHHe, QopMmyia KOpPHEH KBaJpaTHOrO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHH, CBOAAIIUXCS K JIMHEWHBIM U KBaJPaTHBIM

3.3 [Ipocreiimme ApoOHO-palOHATFHBIE YPaBHEHHUS

I'padmueckas uHTEpHIpETaLIMsI YPaBHEHUN C ABYMS IEPEMEHHBIMH U CHCTEM
3.4 JUHEWHBIX YpaBHEHUH ¢ IByMs epeMeHHbIMU. [Ipumepsl petieHus cucTem
HEITMHEWHBIX YPaBHEHHUH C IBYMsI TE€PEMEHHBIMU

3.5 Pemenue TeKCTOBBIX 3a/1a4 anreOpanyecKumM CriocoooM

3.6 UuciioBbIe HEpAaBEHCTBA M KX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM nEpeMeHHOU

3.8 PaBHOCHIIBHOCTH HEpaBEHCTB

3.9 JluHeliHble HEPaBEHCTBA C OAHON NIEPEMEHHOMN

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJJHOM NEPEMEHHOMN
4 OyHKIIUU

i1 [lonstue @ynkuun. OOmacTh oONpeneaeHuss U MHOXKECTBO 3HAUEHUH
' ¢dbynkiuu. CriocoObl 3a1aHus QYHKITUH

4.2 I'padux pynkimu. UreHne cBOMCTB GyHKIUU 1O e€ rpaduxy

43 [Tpumepsl rpaukoB QPYHKITUH, OTPaXKAOIIMX PEaIbHBIC MPOIIECCHI

s OyHKIMH, ONWCHIBAIONIME MPSAMYI0O H OOpPaTHYIO IIPONOPIHOHAIBHBIC
. 3aBUCUMOCTH, UX I'paduKu

45 OyHkIMu y =x?, y = X3

4.6 OyHkuun y = [IX, Yy = |x|

4.7 I'paduueckoe perieHre ypaBHEHUH U CUCTEM YpaBHEHUN

9 KNIACC




Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

1 Yucna v BEIYUCICHUS
11 PanmonansHble yKcna, MppaloHalbHbIE YUCIA, KOHEUHbIE U OECKOHEUHbIE
' JeCATUIHBIE IPOOH
MHOX€ECTBO  JEWCTBUTEIBbHBIX YHCE, JICMCTBUTENbHBIE 4YHUCIA  KaK
12 OeCKOHEUYHBIE JleCATUYHBbIE JIpoOM. B3auMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXIY MHOXXECTBOM JICHCTBUTEIBHBIX YUCEI M KOOPAWHATHOM MPSAMOMU.
CpaBHeHHUE 1EMCTBUTEIBHBIX YU CEI
13 ApudmeTrueckue qeHCTBUS C 1€ CTBUTENbHBIMH YHCIAMH
W3mepenust, npuOIMKeHus, olleHKH. Pa3Mepbl 00beKTOB OKPYKAIOILIEro MUpa,
14 JUINTENIBHOCTh NPOLIECCOB B OKpyxkarouieM Mupe. [IpubmmkéHHoe 3HaueHUe
' BEJIMYUHBI, TOYHOCTh Npubmkenus. Oxpyrienue uucen. [Ipukuaka u onenka
Pe3yAbTATOB BHIYUCICHUI
2 VYpaBHeHUs U HEpPABEHCTBA
21 YpaBHEHUs ¢ OJHON NTEpEMEHHON
2.2 JIuneitHoe ypaBHeHME. Penienne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienne ypaBHEHUH, CBOASAIIMXCS K KBAIPATHBIM
24 bukBangpatHoe ypaBHeHue. IIpumepsl pelieHuss ypaBHEHHM TpeTbel U
' YeTBEPTOM CTEIEHEN Pa3I0KEHUEM HA MHOXKUTEIN
2.5 Pemenne npoOGHO-paiioHaIbHBIX YpaBHEHUM
2.6 Cucremsbl ypaBHEHUH
2.7 YpaBHEHUE ¢ IBYMs ITEPEMEHHBIMH U €T0 rpaduK
2.8 Pemenue cucrem IByX JIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemenue cucrem AByX ypaBHEHMI, OJHO U3 KOTOPBIX JIMHEMHOE, a IPyroe —
' BTOPOU CTETIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPABHEHUH € IBYMS [I€PEMEHHBIMU
211 Pemenue TeKCTOBBIX 3a/1a4 asredpandecKuM Crocooom
212 UuciioBble HEpAaBEHCTBA M KX CBOMCTBA
2.13 Pemienue JIMHEHHBIX HEPABEHCTB C OJTHOM IEPEeMEHHOM
2.14 Pemenne cucrem MHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
2.15 KBaapaTHbie HepaBeHCTBA




I'padmueckas uHTeprnpeTanuss HEPaBEHCTB M CHCTEM HEPABEHCTB C JIBYMS

2.16
HepEeMEHHbBIMU

3 OyHKUIUU

31 KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGosa, kKoopIuHaThI
' BEPILIUHBI TapaboJibl, 0OCb CUMMETPUU MapadoIIbl

3.2 I'paduku ¢pyukimit y=kx, y=kx+b u ux cBoiicra

33 I'pacduku pynkumit y=K/X, y = X* u ux cBoiicTBa

34 I'padukn pyHKIMI , ¥ UX CBOHCTBA
4 YucoBble Mocie10BaTeIbHOCTH

A1 Omnpenenenne U ciocoObl 3ajaHus YUCIOBBIX I10CIE10BATEIbHOCTEN. 3a1aHue
' IIOCJIEZI0BATEIbHOCTH PEKYPPEHTHOM (hopMyioit u popMyI1oii N-ro uieHa

19 Apugpmernueckas nporpeccus. Popmyiabl N-ro ujgeHa apupMeTHUECKOil
' IPOrpECCUM, CyMMBbI IIEPBBIX N YJIEHOB

43 I'eomerprueckas mnporpeccuss. @PopMysbl N-TO  4jIeHa IEOMETPUYECKOMR
' IPOrPECCUH, CyMMBbI IIEPBBIX N YJIEHOB

44 N306paxenue uneHOB apu(METHUECKON M TIe€OMETPUYECKON mporpeccui
. TOYKAMH Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN 1 KCIIOHEHIMAIbHBIA POCT

45 CnoxHbI€ TIPOIICHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI

IIpoBepsiembie TpeOOBaHMS K MPEIMETHBIM pPe3yibTaTaM
0CBOCHHS OCHOBHOM 00pa30BaTeJIbHOM NIPOrpaMMbl OCHOBHOT'O
o01mero oopazoBanusi Ha ocHoe ®PI'OC

YMeHue ornepupoBaTth MOHITHSIMHU: MHOXECTBO, MOJIMHOXECTBO,
ornepalydyd HaJ, MHOXXECTBAMHU;, YMEHHUE OINEpPHUPOBATH MOHSITUSMU:
rpa¢, cBsI3HBIN rpad, AepeBO, UUKI, MPUMEHATh UX MPU PEIIeHUU
3aJa4; yYMEHHE HCIIOJNb30BaTh TIpadUueckoe MpeICcTaBICHUE
MHOYKECTB JJIsl ONMUCAHMS peajbHbIX MPOILECCOB U SBIEHHM, MpU

peIIeHUH 3a/1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATUAMHU: ONPEACICHUE, aKCUOMA, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIIO3HABATL HUCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHMS, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH

BBICKA3bIBaHWA U OTPULIAHHA BBICKa3bIBAHUI

YMGHI/IG OIICPpUPOBATL ITOHATHUAMM : HaTypaanoe YHUCJIO, IIPOCTOC U
COCTaBHOE 4YHUCJIO0, JACIUMOCTDb HaTypaJ'II)HI)IX YUCCII, HpI/I3HaKI/I
JEIMMOCTH, 1€JI0€ YHCIIO, MOJYJIb Yhciia, OOBIKHOBEHHAsI APOOh H
JnecsiTUH4Has 1poOb, CTAaHAAPTHBIN BUJI YMCIIA, PAllMOHATIBLHOE YUCIO,
UpPpaLMOHATIBHOE YHCIIO0, apu(MeTHUecKuil KBaapaTHBIH KOPEHB;
YMCHI/IC BBIITOJIHATH I[CﬁCTBPISI C qyucjiaMu, CpaBHI/IBaTB nu
YIOPSAA0YMBATh YHCIIA, TPEACTABIIATh YHUCIA Ha KOOPIWHATHOM
MPSIMOM, OKPYTJISATh YKCIIA, YMEHHUE JeNaTh NMPUKHUIKY U OIEHKY

pe3yJibTaTa BIYUCICHHUI

Kon
NpoBepPsIEMOr0
TpedoBaHUs

1
2
3
4

YMeHue onepupoBaTh NOHATUSMU: CTENEHb C LEJbIM MOKa3aTeleM,
apudmMernueckuil KBaJpaTHbIN KOpeHb, MHOTOUJICH, aliredpanyecKkas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpalbHOW CTENeHU
Oonbllle €AMHMIIBI; YMEHUE BBIIOMHATH PAcu€Thl MO (opMmyliam,
npeoOpazoBaHusl LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUH U
BBIpaXKEHUN C KOPHSMH, pa3yioKeHNE MHOTO4JieHa Ha MHOXKUTENH, B
TOM YHCIIE C HCIOJb30BaHUEM (OPMYT pa3HOCTH KBaJIpaTOB M

KBaapaTa CyMMBI U pa3HOCTHU




YMeHne onepupoBaTh MOHATHAMU: YUCIOBOE PAaBEHCTBO, YPaBHEHHE
C OIHOM IIEPEMEHHOHM, YHUCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOW; YMEHUE PellaTh JMHEHHbIE U KBAIPATHbIE YPaBHEHHS,
JIpOOHO-palliOHATbHBIE YPAaBHEHUS C OJHOW MEPEMEHHOM, CHCTEMBbI
JIBYX JIMHEWHBIX YPAaBHEHUH, JIMHEMHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHALHBIE HEPAaBEHCTBA C OJHOU
MIEPEMEHHOM, B TOM YHUCJIE IIPY PELIECHUH 3a7a4 U3 IPYTUX IPEAMETOB
W TPaKTUYECKUX 3a/a4y; YMEHHE UCIOJb30BaTh KOOPIAUHATHYIO
NPSIMYI0 ¥ KOOPJIMHATHYIO TIJIOCKOCTh JJISl M300paKeHUsI pelieHui

YPaBHEHMI, HEPAaBEHCTB U CUCTEM

YMeHue ornepupoBaTh MOHATHIMH: QYHKIUS, Tpaduk GyHKIUH, HYIH
byHKIMH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, POMEXKYTKH
BO3pacTaHusi, yObIBaHUS, HauOoiblllee ¥ HAUMEHbIIEEe 3HAYCHUS
byHKIUY; yMEHHUE OIepupoBaTh MOHATHUSIMU: npsimMast
MPONOPLMOHAILHOCTh, JIMHEHHAsT QyHKIUS, KBaApaTHIHas QyHKIIHS,
oOpaTHasi MPOMOPIMOHAIBHOCTh, Mapaboyia, runepdona; ymeHue
CTpOUTh Tpadukd  (QYHKIUHA, HUCIOIB30BaTh T'paduKd IS
ONpeJIeNIeHUs] CBOMCTB MPOI[ECCOB M 3aBUCHUMOCTEM, JJIsi pPEUICHUS
3a/1a4 U3 IPYruX Y4eOHBIX MPEIMETOB U PEaJIbHOMN KU3HH, YMECHHE

BBIpaXaTh (hOpMyTaMu 3aBUCUMOCTH MEXIy BETUIHHAMU

YmMmenue OIIEpUPOBATh MOHATUSIMHU: IIOCJIEI0BATEIbHOCTD,
apupmernyeckass W TeOMETpUYecKas MpPOrPecCHuH;  YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCJIEOBATEILHOCTEH, (GOPMYIIBI CYMMBI U
o011ero ujeHa MpH PeLIeHuH 3a/1ad, B TOM 4HCIe 3aJa4 U3 Jpyrux

y4eOHBIX MTPEAMETOB U PEATIbHON KUZHU

YMeHue pemarth 3aa4u pa3HbIX TUIOB (B TOM YHUCJIE HA MPOLIEHTHI,
JOJMM W 4YacTu, JBIKEHHE, padoTy, LIEHy TOBapOB U CTOMMOCTh
MOKYTIOK M YCIIYT, HAJIOTH, 331a41 U3 00JIaCTH YIIPaBICHUS JTHYHBIMU
U CeMeHHbIMM (PUHAHCAMH); YMEHHE COCTaBJIATH BBIPAKECHUS,
YpPaBHEHHS, HEPAaBEHCTBA M CHUCTEMbl 110 YCIOBHUIO 3aJayH,
UCCIIEZIOBATH MOTYYEHHOE PEIICHUE U OIICHUBATh IPaBI0OMOJ00HOCTh

IMMOJTY4YCHHBIX PE3YJIBTATOB

YMeHue onepupoBaTh NOHATHIAMU: (pUrypa, Touka, OTpe30K, mpsmas,
Iy, JIOMaHas, yroii, MHOT'OYT'OJIbHUK, TPEYT OJIbHUK,

paBHOOEIPEHHBIHA 51 PaBHOCTOPOHHUI TPEYrOJIbHUKH,




OPSIMOYTOJIHBIM TPEYroJbHUK, MeauaHa, OMCCEKTpuca M BbICOTA
TPEyrojbHUKA,  YeThIPEXYTOJbHUK,  IapajuleJorpamM,  pomo,
OpSMOYTOJIbHUK,  KBaapaT, Tpamenus; OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHbIMH (UIYpaMH;
YMEHME pellaTh 3aJa4, B TOM YHCIIE€ U3 MOBCEAHEBHON XHU3HU, Ha
HaXO0KJ€HUE N'€OMETPUUECKUX BEIUUUH C IIPUMEHEHUEM U3YUEHHBIX

CBOMCTB (uryp u ¢pakTos

10

YMeHue onepupoBaTh MOHATHUSMHU: PaBEHCTBO (DUTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; NapajlIeIbHOCTh M NEPNEHIUKYIAPHOCTD MPAMBIX,
yroJl MeXAy HpsIMbIMHU, HEPHEHAUKYJAp, HAKJIOHHAs, IpPOEKLus,
nogobue  ¢uryp, MOAOOHBIE  TPEyroJbHUKH,  CHMMETPHUS
OTHOCHUTEIIBHO TOYKH U NPSMON; YMEHUE paclo3HaBaTb PaBEHCTBO,
CUMMETpUI0O W moxobue  Quryp,  nHapaielbHOCTh U

NepHeHANKYIIPHOCTD MPSAMBIX B OKPYKAIOIIEM MHPE

11

YMeHue omnepupoBaTh IOHATUAMM: [UIMHA, PACCTOSHUE, YroJl
(BeMIMuMHA yIJla, CHHYC U KOCHHYC yrjla TPEyrojbHHUKA), IUJIOIIA/b;
YMEHHE OLICHUBATh Pa3Mepbl IPEAMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpPE; YMEHUE NpPUMEHSTh (HOpPMYJbl MEepuUMeTpa M IUIOIIAIU
MHOT'OYTOJIbHUKOB, JITMHBI OKPYXXHOCTH W IUIOLIaU Kpyra, o0bema
IPSIMOYTOJILHOTO TapaJuleIenuIea; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYTrOJIbLHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpuroHomerpuyeckue COOTHOLICHHS s

BBIYMCIICHUS JJIMH, PACCTOSIHUMN, TUIOIAAEH

12

Ymenue wu3o0paxaTh IIOCKHMEe QUIYypel W HX KOMOWHaIWH,
IPOCTPAaHCTBEHHbIE (QUIYpPbl OT PYKH, C IOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CpEACTB IO TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAaHUIO

13

YMenune on CpupoBaTb IMOHATUAMHU: IMPAMOYTroOJibHass CHCTEMaA
KOOpAHWHAT, KOOPAHWHATbl TOYKH, BCKTOp, CyMMa BCKTOPOB,
MMPpOU3BECACHUEC BCKTOpa Ha YHUCIO, CKalsIpHOC TMIPOU3BCACHUC
BCKTOPOB; YMCHHUC HCIIOJb30BaTh BCKTOPLI W KOOPAWHATHI JJIA
MMpEACTABJIICHUA JAaHHBIX U PCHICHUA 3aaa4, B TOM YUCJIC U3 APYTrUX

y4eOHBIX MTPEAMETOB U PEaTbHON KU3HU

14

YMeHne omnepupoBaTh TOHSTHSIMH: CTOJOWKOBBIE U KPYTOBBHIE

qUarpaMMbl, TaONUIBI, CpelHee apu(MEeTHYEeCKoe, MeIHuaHa,




HauOonblllee ¥ HAaUMEHbIIIEEe 3HaYEHUs], pa3MaxX YUCIIOBOro Habopa;
YMEHHME U3BJEKaTb, MHTEPIPETUPOBATh U  IPeoOpa3OBbIBATH
uH(pOpMaIMIO, MPEACTABIECHHYI0 B Ta0iMIIaXx U Ha JMarpaMmax,
OTpa)karolyl0 CBOMCTBA M XapaKTEPUCTUKH pEaIbHBIX IIPOLIECCOB U
ABJICHUM; YMEHHE pAaclO3HaBaTb HW3MEHUUBHIE BEIUYHMHBI B

OKPY’KaIOIlIeEM MUPE

15

YMeHue onepupoBaTh MOHATUSIMH: CIIy4alHBIA ONBIT (CIydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (IJIEMEHTApHbI MCXON)
CIy4yailHOTO OMBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HAaXOJIUTh BEPOATHOCTU CIy4alHBIX COOBITUN B OIBITAX C
PaBHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMH, YMEHHE pellaTh
3aJja4ll METOJIOM OpPraHM30BaHHOIO Mepedopa U C HCIOJIb30BAaHUEM
IpaBUja YMHOXXEHHS; YMEHHUE OLICHHMBATh BEPOATHOCTU DPEAJIbHBIX
COOBITUH U SIBJICHUH, IOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMM B OKpYXKalOLEeM MHpPE M B JKU3HU;
3HAKOMCTBO C NOHSATUEM HE3aBHCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €r0 POJIBIO B MAaCCOBLIX ABJICHUAX

16

YMmeHue BbIOMpPATh MOAXOISAIIMI M3YUYEHHBIM METOA IS peleHus
3a/1a4M, TPUBOJUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOAEC U JKU3HU, PACIIO3HABATH IPOSBIICHUE 3aKOHOB MAaTEMAaTUKH
B HCKYCCTBE, OIMCBHIBATH OT/IEIbHBIC BBINANOIIUECS PE3YJIbTaThI,
MIOJIy4ECHHBIE B XOJI€ PAa3BUTUsA MAaTEMaTUKHU KaK HAayKW, IIPUBOIUTH
IpUMEPbl MAaTEMAaTUYECKUX OTKPBITMM M HMX aBTOPOB B

OTE€YECTBEHHOU U BCEMUPHON UCTOPUU




INEPEYEHD 3JIEMEHTOB COAEPXAHUA, IPOBEPJAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJAEPKAHMS

1 Yucna 1 BBIYUCIEHUS

11 Hatypanbsable u nensle uncina. [Ipu3Haky qeMMOCTH HEbIX YACET

L OOBIKHOBEHHBIE U JCCATUYHBIE  JpOOW, TPOIEHTHI, OECKOHEUHBIE
. MEPUOTUIECKUE IPOOH

13 PanmonanbpHble uyncia. ApudMeTHUECKHE ONepanud C  palloHAIBHBIMU
. YHUCIIAMHU

14 HeiicTBuTenbHble yucia. ApudMeTHUecKue onepanu ¢ JIeiCTBUTEIbHBIMU
' YUCIIAMU

L5 [TpuOnu>kE€HHBIE BBIYMCICHUS, MpaBUIa OKPYIJICHUS, MPUKHUIKA U OILEHKA
' pe3ynbTaTa BBIYUCICHUN

2 AnreOpanyecKkue BRIpaXeHUS

2.1 BykBeHHBIC BhIpakeHUS (BBIPAKEHUS C TIEPEMEHHBIMH )

9 Crenenp ¢ uensiM mnokaszateneM. CTeneHb € palyOHAJIbHBIM IOKa3aTeeM.
. CaoiicTBa cTENeHH

2.3 MHorousneHbl

24 Anrebpandeckas 1poOb

25 Apudmernueckuit KOPEHb  HATypaJIbHOM  CTEIEHHU. HevictBus ¢
. apru(dMeTH4ecKUMHI KOPHIMH HATYPaJIbHOM CTeTeHn

3 VYpaBHEHUS U HEPABEHCTBA

31 Llenbie u npoOHO-paloHabHbIE ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
. YpaBHEHUH

32 Llenbie 1 npoOHO-panoHaNbHBIE HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH
' HEpaBEHCTB

3.3 Pemienue TekCTOBBIX 3a1a4

4 UucioBble MOCIEN0BaTEIbHOCTH

41 ITocnemoBaTeabHOCTH, CLIOCOOBI 3aJaHUS ITOCIEI0BATEILHOCTEN




Apudmernueckas u TeOMETpUYECKas MPOTPECCUHU.

dopMyna  CIOXKHBIX

4.2
MIPOLICHTOB
5 OyHKUMU
@Oynkuus, cnocodsl 3amaHus  ¢GyHkiuu. I['padux ¢yHknuu. O6mactb
orpeneneHust U MHOKeCTBO 3HaueHui GyHkiuu. Hymu gyakuu. [TpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMBbI U
MUHHUMYMBI QyHKIE. Hawnbospilee 1 HanMeHbIee 3HaUYeHUE (YHKIMM Ha
MPOMEXKYTKE
6 KoopauHatel Ha IPSIMO#i U TITOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA IIIOCKOCTU
7 I'eomeTpus
7.1 I'eomerpuueckue GUTyphl 1 UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHOTroyrojJbsHUKH
74 OKpy>KHOCTB U KpyT
7.5 W3mepeHne reoMeTpudecKux BeITUUruH
7.6 BekTopsl Ha 10CKOCTH
8 BepositHOCTD U cTaTHCTHKA
8.1 OnucaTenbHasi CTaTUCTUKA
8.2 BepostHOCTB
8.3 Kom6unaToprka
8.4 MHoxecTBa
8.5 I'pader




PABOYASI IPOTPAMMA
(ID 8695483)

yueOHoro kypca «I'eomerpus»

JUTst o0 yuaromuxcst 7-9 kiaccon



INOACHUTEJIBHASA 3AIIMCKA

['eomMeTpuss Kak OAMH W3 OCHOBHBIX pa3JelIOB ULIKOJBHOW MAaTeMaTHKH,
MMEIOIIMI CBOEU LENbI0 00ECIEeUUTh M3Y4YE€HHUE CBOMCTB U pa3MepoB (uUryp, UX
OTHOLIEHMH M B3aHUMHOE PAacClOJOXKEHWE, OINHPAETCI Ha  JOTHYECKYIO,
J0Ka3aTeIbHYI0 JUHUIO. LIeHHOCTh M3ydeHHs TEOMETPUU Ha YPOBHE OCHOBHOTO
oO1miero o0Opa3oBaHMsl 3aKIJIFOYAETCS B TOM, YTO OOYYAIOUIUNCSA YUYUTCS TPOBOIUTH
JOKa3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JOTMYECKUE YMO3AKIIOYEHUs, JOKA3bIBaTh
UCTUHHBIE YTBEPXKICHHUS U CTPOUTh KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJMTH
paccyKIeHuss «OT TMPOTHUBHOIO», OTJIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopMynHpoBaTh OOpaTHBIE YTBEPKACHUSI.

Bropoii Lenpi0 H3ydeHHs TE€OMETPHUM SIBISIETCSI MCIHOJB30BAHHE €€ Kak
MHCTPYMEHTA NPHU PEIICHWH KaK MAaTeMAaTHYECKUX, TaK U MPAKTUYECKUX 3a/ad,
BCTPEUAIOIIUXCA B peanbHOM >ku3HU. OOydarouuics JTOKEH HayYUThCS
OINpPEAEIINTh F€OMETPUUYECKYIO (PUTYpy, ONMHCATHh CIOBAMHU JAHHBIA YEPTEXK WIH
PUCYHOK, HAWTH IUIOMIA(b 3€MEJIBbHOTO Y4acTKa, pacCuuTaTh HEOOXOIUMYIO JIIUHY
ONITOBOJIOKOHHOTO KaOens wim TpeOyemble pa3Mepbl rapaxka i aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAas, BHIYUCIMUTENIbHAS JIMHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuu 3amad OPAKTHUECKOTO XapakTepa OOYUYarOLIUICS YYUTCS CTPOMUTH
MaTeMaTUYeCKHEe MOJEINM  PEATbHbIX JKU3HEHHBIX CHUTYyallMil, TPOBOAMTH
BBIYMCIICHUS U OLIEHUBATh aJ€KBATHOCTh MIOJIYYEHHOI'O PE3YNbTaTa.

KpaiiHe BaXHO NOMYEPKUBATH CBSA3UM TEOMETPUU C JIPYTUMH y4eOHBIMU
npeIMeTaMHi, MOTUBHPOBATh MCIIOJIb30BATh ONPEACIICHUS T€OMETPUUECKUX (PUTYP
U TIOHATUH, JEMOHCTPUPOBATh NPUMEHEHHE MOJYyYCHHBIX YMEHUU B (pu3nke u
TEXHUKE. OTH CBA3M Haubosee SpKO BHUJIHBI B Temax «BekToph»,
«Tpuronomerpuueckue COOTHOLICHUs», «Meron koopauHary» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eoMeTpus» BKIIOYAET CIENYIOUME OCHOBHBIE Ppa3Jieiibl
conepxanusi: «l'eomerpuueckue @uUrypel U UX CBOWcTBa», «M3MepeHue
F€OMETPUYECKUX BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HA  IUIOCKOCTH,
«BexkTtopb», «JIBrmxenus miockoctny, «l[IpeodpasoBanus mogo0us».

Ha uzyuenne yue6Horo kypca «['eomerpusi» orBoautcs 221 gaca: B 7 kiacce

— 68 yacos (2 yaca B Heziem0), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce
—85 vacoB (2 yaca B Hegemto o OPII + 0,5 yaca U3 gactu hopmMupyemMoi
y4acCTHUKaMU 00pa30oBaTeIbHbIX OTHOLIECHUM). VI3MEeHEeHHsI BHECEHBI B Pa00Y YO
nporpamMmy 9 Kiacca myTeM BKITIOUEHHUS B OCBOCHHE HOBOT'O y4eOHOTO MaTepHasa
U (hOpMHUPOBAHNE COOTBETCTBYIOIINX TUIAHUPYEMBIX PE3YIHTATOB C TEMHU
YMEHUSMU U BUJAMU JEATeTLHOCTH, KOTOpbIE 110 pe3ynbTaTtam BIIP B anpene
2025 1 M0 OKOHYAHUH U3YYEHUS] HOBOI'O MaTepuraia ObUIN BBISBICHBI KaK
POOJIEMHBIE TTOJIS.



COJEPXAHUE OBYYEHMUA
7 KIIACC

HaganbpHble MOHATHA TeOMETpUU. TouKa, IpsMasi, OTPE30K, JIyd. Yros. Buasl
yrioB. BeprukaneHble W CcMexHbIE yribl. buccektpuca yrna. Jlomanas,
MHOI'OYTr'OJIbHHUK. IlapauienbHOCTh M NEPIEHAUKYIIAPHOCTD IIPSIMBIX.

Cummerpuunbie purypbl. OCHOBHbBIE CBOMCTBa 0ceBOM cuMMeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOLIEM MHUPE.

OCHOBHBIE TTOCTPOEHUSI C NOMOILUBIO LMPKYJIS M JIMHEWKU. TpeyrojbHUK.
BricoTta, Mmeanana, OMccekTprca, uX CBOMCTBA.

PaBHOOenpeHHBIE W PAaBHOCTOPOHHUN  TpEeyroiabHUKU. HepaBeHCTBO
TPEYrOJIbHHKA.

CpoiicTBa M MNpU3HAKW paBHOOEIPEHHOro TpeyrojdbHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa M IPU3HAKY MApaAJUIENbHBIX NMPAMBIX. CyMMa YIriioB TPEYTrOJbHHUKA.
Brenrnue yrisl TpeyrojbHHUKA.

[IpsMOyrosmpHbIlld  TpEyroabHUK. CBOWCTBO MEAWAHBI MPSIMOYTOJIBHOTO
TPEYrOJIbHUKA, TPOBEAEHHON K TUNIOTEHY3€E. [[pu3HaKy paBeHCTBA MPAMOYTOJIBHBIX
TPEYroJbHUKOB. [IpSMOYTrOnbHBINA TPEYTOJIBHUK C YoM B 30°.

HepaBeHcTBa B TreOMETpUU: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJpleM yriie U Oosbllueil CTOpOHE TPEyroJbHUKA.
[leprienAUKyIISIp U HAKJIOHHAS.

I'eomerpruueckoe MecTto TOYeK. buccekTpuca yriia ©W  CepeIMHHBIN
NEPHEHIUKYJIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpAa W JuaMeTp, HuX CcBoWcTBa. B3anmHoe
pPacIoIOKEHHE OKPYKHOCTH M IpsiMon. KacarenbHas M ceKyiias K OKpY>KHOCTH.
OKpy)XHOCTh, BIHCAaHHAas B Yroi. BrnucaHHas u ONHMCAaHHAs OKPYXHOCTH

TPEYTroJIbHUKA.
8 KJIACC

YerbipéxyronpHuku. [lapannemorpamMmm, ero npu3sHaku U CBOMCTBA. YacTHbIE
clly4au MapajjiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBaapar), UX MPU3HAKUA U
cBoiictBa. Tpameuusi, paBHOOOKas Tparmeuusi, €€ CBOWCTBA U IPHU3HAKHU.
[IpssMoyroJsbHAas Tpanenus.

Meron yasoenuss meauansl. LlenTpanpHas cumMmerpus. Teopema dDaneca u
TEOpEMa O MPOMOPLUUOHAIBHBIX OTPE3KaX.

CpennHue IMHUY TPEYroJbHUKA U Tparnenuu. LIeHTp Macc TpeyroabHukKa.

[lonobue TpeyroabHUKOB, kKodhduimeHnt mnoxodus. I[lpusnakum mogo0Ous
TPEyroiabHUKOB. [IprMeHenne no1o0us npy pelieHur MPakKTUIECKUX 3a/1ay.



CpoiicTBa Tmiomaael reomeTpudeckux ¢uryp. PopmMynasl Uid TUIOMAAH
TPEeyroJiibHUKa, MapajjenorpamMmma, pom6a u Tpamneuru. OTHOILIEHUE IUIOIAEH
OI00HBIX QUTYP.

Brruucnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
NIPaKTHUYECKUX 3a]a4.

CHHYyC, KOCHMHYC, TaHI€HC OCTPOrO yIjia HPSIMOYIOJBHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHomerpudeckue GyHKIUU
yrioB B 30, 45 n 60°.

BriricaHHbIE U LIEHTPAJIBHBIE YIJIBL, YTOJI MEXKY KACATEIbHOU U XOPIOU. Y IJIbI
MEXIy XOpAamMu U CEKyUIMMH. BNHCaHHBIE W ONUCAHHBIE YETBIPEXYTOJBHUKH.
B3anmHoe pacronoxkeHune ABYX OKpyxkHocTel. Kacanue oxpyxHocteit. OOuiue

KacaTeJIbHbIE K IByM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOpMYIbI MPUBEICHHUS.

Pemenue TpeyroapHuKoB. TeopeMa KOCMHYCOB U TeOpeMa CUHYCOB. Perienue
MPAKTUYECKUX 33]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmoaooms. [logqodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNpPOU3BENEHUM OTPE3KOB XOpPJ, TEOPEMBbI O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrtop, mimHa  (MOIYJb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
IPOTUBOMOJIOKHO HAMPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpallud HaJ BeKTopaMu. PasnokeHne BekTopa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalasipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKICHHUSI IJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y paBHEHUS NPSAMOU U OKPYKHOCTH B
KOOpAMHATaX, NEPECEUYECHNE OKPYKHOCTEH M IpsAMBIX. MeTox KOOpPAHMHAT U €ro
IPUMEHCHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. [{iTMHa OKpyKHOCTH. ['panycHas u paguanHas
Mepa YIJla, BBIYMCIICHHE JUIMH JAYI OKpyXHocTted. Ilmomane kpyra, cekropa,
CErMeHTa.

JIBUKEHMsI MJIOCKOCTHM W BHYTPEHHUE CHUMMETpPUHM (uryp (3j1€MeHTapHbIE
npeacrasienus). [lapannensusiii nepenoc. [loBopoT.



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA HIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTAaTbl OCBOCHHUS TPOrpaMMbl y4eOHOro Kypca
«I"'eoMeTpus» XapaKTepU3yIOTCS:

1) maTpHOTHYECKOE BOCITUTAHUE:

MPOSIBJICHUEM HMHTEpEca K IMPONUIOMY H©  HACTOSIIEMY POCCUHMCKOU
MaTeMaTUKH, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHI)KCHHMSIM  POCCHUMCKUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMATUYECKOM WIKOJbI, K MCIOJb30BAHUIO 3TUX
JOCTKEHUN B IPYTMX HAyKax M MPUKIAIHBIX cepax;

2) rpaIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S3aHHOCTEN TpakJIaHWHA M pean3alluu €ro
npaB, TPEACTaBICHUEM O MaTeMaTUYeCKHMX OCHOBaX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp TpakIaHCKOro obIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C MPAaKTUYECKUM MPUMEHEHUEM JOCTHKEHHI HAayKHd, OCO3HAaHUEM BaXXHOCTHU
MOPAJIbHO-3TUUECKUX TPUHIUIIOB B ICSITEIbHOCTH Y4EHOT0;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTH€ B pEHICHWU MPAKTUYECKUX 3a/ad
MAaTeMaTU4YECKOM HAMNpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MATEMaTUYECKOIrO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEH JKU3HM Uil YCHENTHOW MpodeCcCHOHATBHON
NESTeTbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBHUIYAILHON TPACKTOPUM 00Pa30BaHUs M )KU3HECHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY U 3CTETHYECKOMY  BOCHPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ad, pPEUICHUH, pacCyXJACHHH, YMEHHUIO BUJIETh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 IO3HAHUS

OpUEHTAIlMENl B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOABI U
oOIIecTBa, MOHMMAHMEM MaTeMaTH4YeCKOM HayKu Kak cQepbl 4eloBeueCKOM
NEeATeNIbHOCTH, JTANoB €€ Pa3BUTHUS W 3HAYUMOCTH JJI PA3BUTHS IUBUIM3ALINH,
OBJIAJICHUEM $SI3IKOM MATEMaTHKU U MAaTEMAaTHYECKON KyJIbTYpPOW KaK CPEICTBOM
MO3HAHMUS MHpPA, OBJAJECHUEM TMPOCTCUIIMMHU HABBIKAMHU HCCIIEI0BATEIHCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMUPOBAHHE KYJBTYPbI 310pPOBbSI U
3MOLHMOHAJIBHOI0 0JIAr ONOJIyYHs:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHWS B MHTEpPECax CBOEIO
3I0pOBbsl,  BEACHHUS  300pOBOro  oOpa3a KU3HM  (3I0pOBOE  IUTAHUE,
cOaaHCUPOBAHHBIA pPEXUM 3aHATUH M OTAbIXA, pEryJsipHas (Qusnueckas
aKTUBHOCTB), C(POPMUPOBAHHOCTHIO HABBIKA PEPIIEKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa APYroro YeiaoBeKa;

7) 3K0JI0rHYeCcKOe BOCTIMTAHME:

OpUEHTaIMeN Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JIJIsl pelIeHus 3a/1a4 B
00J1aCTU COXPAaHHOCTHU OKPYXAroIIel Cpelibl, MJIaHUPOBAHMSI MOCTYIKOB U OLEHKH
UX BO3MOXHBIX MOCJIEACTBUM AJI1 OKPYXKAIOLIEH CpeJibl, OCO3HAHUEM IT100AIBHOIO
XapakTepa SKOJIOrMYeCKUX MPoOJIeM U IMyTel UX PEIICHUs;

8) amanTanus K M3MEHSIIOIIMMCS YCJIOBHSIM COIMAJIBLHOW M NMPHPOTHON
cpenbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSAX HEONPEIEIEHHOCTH, MOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y IOPYTUX JIIOJEH, NpUOOpETaTb B COBMECTHOW JESATEIIbLHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUpPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(GopMynHpoBaTh UAECH, TOHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(UUUTHI COOCTBEHHBIX 3HAHMM U
KOMITETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 Kak BbBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTHPOBATH
OpUHUMAaeMble peleHus U AercTBUs, (HOPMYIUPOBATH M OLCHUBATh PHUCKH U
nocneACTBUA, GOPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
IlosHaBaTe/IbHbIC YHUBEPCAIbHbIC Y4eOHbIE JeHCTBUS

Ba3oBble Jornueckue aeMcTBUA:

e BBUIBISITh U XapAKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIY MOHATUAMH, (OPMYIUPOBATH
ONpEACIICHUs]  TNOHATHM, YCTAHAaBIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJ1acCu(UKaIlMM, OCHOBaHUS /i1 OOOOINEHHS WU CpaBHEHUS, KPUTEPUU
IPOBOAMMOT O aHAJIN3a;

e BOCIpUHUMATh, (OPMYIUpPOBATH U  MPEOOPa3OBBIBATH  CYXKACHUS:
yTBEpAUTEIbHbIE W OTpULATENbHbIC, €IMHUYHBIC, YacTHble U OOIIuE,
YCJIOBHBIE;



BBISIBJISITH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H 1 POTHBOPEIHS
B (haKkTax, TaHHBIX, HAOIIOJEHUAX U YTBEPXKIACHUIX, MIpeajiaraTh KpUTEPUU
JUTSI BBISIBIICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C HCIIONB30BAHUEM 3aKOHOB JIOTUKH, JCTYKTHUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3aKIIFOUEHNUN 110 aHAJIOTHUH;

pa30dupaTh MOKA3aTeIbCTBA MaTEMATHUCCKUX YTBEPXKICHUU (TIPSIMBIE U OT
IIPOTUBHOTO), MPOBOAUTH CaMOCTOSATEIHLHO HECIOXKHBIC JTOKa3aTeIbCTBA
MaTeMaTu4eckux (akToB, BBICTpAWBATh APTyMEHTAIMIO, TPUBOIUTH
IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBAThH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pelmieHuss y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BAPHAHTOB pEIICHHS, BBHIOMpaTh HanbOoNee TMOAXONAMUNA C YyIETOM
CaMOCTOSITETILHO BBIJIETIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBareabcKue 1eicTBUA.

UCIOJb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUNA HMHCTPYMEHT IO3HAHUA,
dopmMynupoBaTh BOIMPOCH], (PUKCHPYIOIINE MPOTUBOPEUYUE, MPOOIEMY,
CaMOCTOATENIbHO YCTAHABJIMBAaTh HCKOMOE U JaHHOE, (HOpPMHUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOIO MTO3UIUI0, MHEHHUE;

OPOBOAMTH IO CAaMOCTOSITENBHO COCTABJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE M0 YCTaHOBIEHHIO 0COOEHHOCTEN
MaTeMaTHUYeCKOTro 00bEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEXAY COOO0Ii;
CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJABI MO PE3ysbTaTaM
NPOBEAEHHOTO HAOJIIOACHUSI, HCCIEJOBAHUSA, OLIEHWBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000ILEHNUI;

IPOrHO3UPOBATH BO3MOYKHOE pa3BUTHE IIPOLIECCa, A TAaKKE BBIIBUIAThH
IPENNOJNIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmanmei:

BBISIBJIAITh HEJOCTATOYHOCTh U M30BITOYHOCTh HH(OpMaIlMU, JAHHBIX,
HEOOXOIUMBIX Ul PELLICHUS 3aauu;

BBIOMpATh, aHAIU3HPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUJIOB U (JOPM MPEACTABICHUS;

BbIOMpaTh (GopMy TNpeACTaBleHHUs HUH(GOpPMAUMU U WIUIIOCTPUPOBATH
peliaeMbple 3aJa4yd  CXE€MaMH, JauarpaMmamu, HWHOW rpadukod ©u uX
KOMOWHAITUSAMU;

OLICHMBAaTh HAAEKHOCTh HMHPOPMALMU IO KPUTEPHUSIM, MPEAIOKEHHBIM
YYUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KommyHHKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eHCTBHA:

BOCIIPUHUMATH U (OPMYIUPOBAThH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU
U TEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PECHHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS TIO0 XOIy PEIICHUS
3aJla4yu, KOMMEHTHUPOBATh MOJYyYEHHBIN pe3yJbTar;

B X0/ie¢ 00CYKJEHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMOU TEMBI,
npoOJIeMBI, PelIaeMoi 3a/1a4u, BHICKA3bIBaTh MJCH, HAICIIEHHBIC HA MOMCK
PEIIeHHS], COTIOCTABIISATH CBOM CYKJICHHS C CYXKICHUSMH JPYTHX YUYaCTHUKOB
nuasnora, oOHapy»XuBaTh pa3jiMude€ U CXOJICTBO MO3UIIMMI, B KOPPEKTHOMH
(dopMme hopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

MPENICTABIISATh PE3yIbTaThl PEIICHHS 3a/1a4u, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTA, CAMOCTOATEIHLHO BHIOMPATH (hOpPMAT BBICTYIUICHHS C YIETOM 3a/1ad
IPE3eHTAlMU U OCOOEHHOCTEN ayIuTOPHH;

MOHUMATh W MCIIOIH30BaTh MPEUMYIIECTBA KOMAHHONW W WHAWBHIYaTbHON
paboThI MPU PEIIEHUH YYeOHbIX MATEMATUYECKHUX 33]1a4;

MPUHUMATh 11€7Th COBMECTHOM JESATENBHOCTH, MJIAHUPOBATH OPTaHU3AINIO
COBMECTHOM pPa0OThI, paclpeneNsaTh BHABI padoOT, JJA0roBapuBaThCH,
00CYXXZIaTh TPOIECC U PE3yJbTaT padoThl, 0000IATh MHEHHSI HECKOJIBKHUX
JIFOJICH;

y4acTBOBaTb B TPYINNOBBIX (popMax paboTel (0OCykacHUS, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI M IPYTHE), BHITIOJHSATH CBOIO YacTh PaOOTHI
U KOOPJIMHUPOBATh CBOM JIEUCTBUS C JPYTUMHU YJI€HAMU KOMAaH/IbI,
OLIEHWBATh KAayeCTBO CBOEr0 BKJIaJa B OOMIMH MPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHbIe YHMBeEpCaJbHbIe Y4eOHbIe 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIISATH IJIaH, AJITOPUTM pPELIEHUs 3aJauu (WU €ero
4acTh), BbIOMpaTh CIOCOO pEHIEHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapUaHThI PELICHUN ¢ Y4ETOM HOBOM MH(POPMAIIHH.

CﬂMOKOHTpO.]Ib, SMOIUHOHAJIbHbIN UMHTEJIEKT:

BJIJIETh CIIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoliecca U pe3yJibTara
pEeLIEeHUsT MaTEMATUYECKOU 3a/1a4H;

IIPEABUIETH TPYAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTh IIPU PEIIECHUU 33/1a4H,
BHOCUTb KOPPEKTUBBHI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa IESITEILHOCTHA MOCTABICHHOW LIENHA U
YCJIOBUSIM, OOBSICHSTh MPUUYUHBI JIOCTUKEHUSI WIM HEJOCTHXKCHUS IICJIH,
HAXOJUTh OIIMOKY, 1aBaTh OIEHKY MPHUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIBTATbBI



K koHiy oOyuenuss B 7 Kjacce OOydarOUIUMHCA TOJYYUT CIEAYIOUIUE
MIPEIMETHBIE PE3YJIHTATHI:

Pacno3HaBath UW3y4yE€HHBIE TE€OMETPUYECKUE (DUTYpBI, ONpEACNSITh HX
B3aMMHOE PACIOJIOKEHHE, H300pakaTh T'€OMETpUYeCKue (UTYPBI, BBITOJHATH
YEPTEXKHU 1O YCIOBHIO 3a/1aun. I3MepsaTh JIMHEHHbBIC U YTIIOBbIC BEIMYMHBL. Pemarh
3a/1a4¥ HA BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenate TpyOyr0 OIIEHKY JIMHEWHBIX W YIJOBBIX BEIMYWH TPEIMETOB B
pealbHOM JKM3HMU, Pa3MEpPOB MPUPOJIHBIX OOBEKTOB. Paznmuuath pa3smepbl 3THUX
O00BEKTOB TIO MOPSAKY BETUYUHBI.

CTpouTh YepTEKHU K TEOMETPUIECKUM 3a7a4aMm.

ITonp30BaTbCsi MNpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh
MPU3HAKYU ¥ CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJIHLHUKOB P PEIICHUH 3a]1a4.

[IpoBOIUTE JOTHYECKHE PACCYXKIACHHUS C MCIOJIB30BAHHUEM TI€OMETPUUYECKUX
TEOpEM.

ITonp30BaTbCsl MpPU3HAKAMU PABEHCTBA NPSMOYIOJbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEAUaHbI, TPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOJIbHOT'O TPEYrOJIbHUKA,
B PELICHUU T€OMETPUYECKUX 3a7a4.

OnpeaensaTh MapauIeIbHOCTh MPSMBIX C IIOMOIIBIO YIII0B, KOTOPBIE 00pa3yeT
¢ HUMH cekyias. OnpeaensaTh napauieibHOCTh MPAMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYrOu MPSIMOM.

Pemiats 3a1aun Ha kireTuaToit Oymare.

[TpoBOAMTH BEIYMCIICHUS U HAXOAUTh YUCIOBBIC 1 OYKBEHHBIC 3HAUYCHUS YIII0OB
B F'€OMETPUYECKUX 33/1a4ax C MCIOJIb30BAHWEM CYMMBI YIJIOB TPEYTrOJbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB VIJIOB, OOpa30BaHHBIX MpPHU TMEPECEUYECHUH JBYX
napajuieIbHbIX NPSIMBIX CeKyllel. Pemars mpakTudeckre 3aaud Ha HaX OXkKIACHUE
VTJIOB.

Brnanets MOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh OINPEAECsiTh
OMCCEKTPHCY yIJia U CEPEeIUHHBIN NMEPICHANKYIISP K OTPE3KY KaK TEOMETPUIECKUE
MeCTa TOYEK.

DopMyIHPOBaTh ONPEACICHUA OKPYXKHOCTH M Kpyra, XOpAbl U JAUAMETPA
OKPY>KHOCTH, TMOJB30BaThCSI X CBOMCTBAMU. ¥YMETh NIPUMEHSATh 3TH CBOMCTBA MPHU
pEIICHUH 3a]a4.

Brnanets moHSATHEM ONHMCAaHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilomb3oBarhcs akTamMu O TOM, YTO OHCCEKTPHCHI YIJIOB
TPEYroJbHUKA IEPECEKAOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEPECIUHHBIC
MEPICHANKYJISPBI K CTOPOHAM TPEYTrOJIbHUKA MTEPECEKAIOTCS B OAHOW TOUKE.

Brnaners moHATHEM KacaTeIbHOM K OKPYXHOCTH, IOJIB30BATHCS TEOPEMOU O
MEePIECHANKYIIPHOCTH KacaTEIbHOU U painyca, MPOBEAEHHOTO K TOUKE KaCAHUS.



[Tosnp30BaThCsl MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMHU, TOHUMATh
UX IPAKTUYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE '€OMETPUYECKUE MOCTPOCHHUSI C MMOMOIIBIO [IUPKYJIS U
JIMHEUKHU.

K xoHiy oOyuenuss B 8 Kkiiacce oOydaronuics TOJYYUT CIEAYIOUINE
IPEIMETHBIE PE3YJIbTaThI:

Pacrio3HaBaTb OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, UX DJIEMEHTHI,
N0JIb30BATHCSI UX CBOMCTBAMH IPU PELIEHUN F€OMETPUUYECKUX 3a1a4.

[IpuMeHATh CBOMCTBA TOYKH IEPECEUEHHS] MEAWAaH TPEyroJbHUKa (LEHTpa
Macc) B pellieHrHd 3a1ad.

Brnaners noHsTHEM CpEIHEN IMHUU TPEYTOJIbHUKA U TPANlEUH, IPUMEHATh UX
CBOICTBA MpPHU pEIIEHUU reomerpruueckux 3anad. Ilome3oBarbes Teopemoit daneca
U TEOpPEMOM O MpPONOPLUOHAIBHBIX OTPE3KAX, MPUMEHATh WX JUIS PpEIICHUs
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh NpU3HAKU MOA00US TPEYTrOJIbHUKOB B PEILIEHUH T€OMETPUUYECKUX
3ajad.

[lonb3oBatbcst Teopemor Iludaropa g pemieHuss reoMETPUYECKUX U
IPAKTUYECKUX 3a7a4. CTPOUTh MAaTEMATHYECKYIO MOJIEIIb B IIPAKTUYECKUX 3a1a4ax,
CaMOCTOSITEILHO JIeJaTh YEPTEXK U HAXOUTh COOTBETCTBYIOIINE JJIUHBI.

Brmagets DNOHATHSAMH CHHyCa, KOCHMHYCa W TaHI€HCa OCTPOro yria
OPSIMOYTOJIBHOTO TPEYroyibHUKA. 1107630BaThCsl 3TUMH NOHSATHSMHU U PELICHUS
NPAKTUYECKUX 3a]a4.

BoruncnsaTte (pa3nuyHeMH crioco0aMu) IJIOIIAAb TPEYTOJIbHUKA U IUIOIIAIU
MHOTOYTOJIbHBIX ~ Quryp (mosib3ysich, TJI€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMEHSATh MONTy4YEHHbIE YMEHUS B IPAKTUYECKUX 3a7adax.

Brnagets NOHATUSAMHM BIMCAHHOTO M LIEHTPAJbHOTO yrja, HCHOJIb30BAThH
TEOPEMBI O BIMCAHHBIX yIIaX, YrjaxX MEXIY XOpAaMHU (CEKYIIMMU) U YIiie MEeXAy
KacaTeJIbHOW U XOPAOU NPU PELIEHUN I€OMETPUYECKHX 3a1ad.

Bnaners moHsATHEM ONMCAHHOIO YETBIPEXYTOJIbHUKA, NPUMEHATH CBOWCTBA
OIKMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PEIICHUH 3a]1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJIENH JJIS 33/1a4 PEaIbHOM KU3HU U MIPOBOJUTH COOTBETCTBYIOLIUE BBHIUUCICHMUS
C TIpUMEHEHUEM TMOAOOUS M TPUTOHOMETPUHU (TOJB3YACh, TIJ€ HEOOXOIHUMO,
KIbKYJISITOPOM ).

K kxoHiy oOyuenuss B 9 kJacce oOydarOUIuics TOJYYUT CIEAYIOUIUE
IPEIMETHBIE PE3YyJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOIUTh C HX
NOMOIIBIO PA3JIMYHBIE BJIEMEHTHI MPSIMOYTOJILHOIO TPEYroJbHUKA («pelieHne



MPSIMOYTOJIbHBIX TPEYrOJIbHUKOBY»). HaxoauTh (¢ MOMOIIBIO KABKYJIATOPA) IITUHBI
Y YTJIbI JUI HE TaOJIMYHBIX 3HAYEHUI.

[Tonb30oBaThCcst (hOpMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKJIECTBOM [IJISl HAXOXKJIEHHUSI COOTHOIIEHUW MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYHMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXO0XKJACHUS PA3IIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTrOJIbHUKOB»), MPUMEHSATh HX MpH
pELIEHUH T€OMETPUYECKHX 3a/a4.

BnageTs noHsATUAMY ITpeoOpa3zoBaHus MOJ00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
noiooHbIx ¢uryp. Ilomp3oBaThCcsi cBOMCTBaMM MOA00MS MPOM3BOJBHBIX (UTYP,
YMETh BBIYUCIATH JUIMHBI U HAaXOAUTh YINbl y MOAOOHBIX ¢uryp. [IpumeHsTSH
CBOWCTBA NOAOOMS B MPAKTUYECKUX 3aJadyax. YMETb IPUBOAMTH IPHUMEPHI
MOJIOOHBIX (PUTYpP B OKPYKAIOLIEM MUDE.

ITosp30BaThCs TEOPpEMAMU O MPOU3BEICHNUN OTPE3KOB XOPA, O IIPOU3BEACHUU
OTPE3KOB CEKYILHX, O KBAJAPATE KACATEIbHOM.

[lonp30BaThCsl BEKTOpPAMM, MOHUMATh WX T'E€OMETPUUYECKUNA M (PU3NYECKHIA
CMBICJ, MPUMEHATh HX B PELICHUM TEOMETPUUYECKUX M (PU3MUECKHX 3a]ad.
[IpuMeHsTh CKaJIIpHOE MPOM3BE/IEHNE BEKTOPOB JJI1 HAXOKIECHUSI IJTUH U YIJIOB.

[Tosp30BaTHCSt METOJIOM KOOPIMHAT HA TUIOCKOCTH, IPUMEHSATH €r0 B PELLICHUH
r€OMETPUYECKUX U MPAKTHYECKUX 3a/1ay.

Brnagets NMOHATHSAMU MPaBUJILHOIO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JTYTH OKPYXXHOCTH W PAJMaHHON MEpHI yIiia, YMETh BBIYMCIATH IUIOIIAIb
Kpyra u ero yacteid. [[puMeHaTh noiay4yeHHble YMEHHUS B MPAKTHYECKHUX 3aa4ax.

Haxonuth ocu (MM LEHTPBI) CUMMETPUU (QUTYp, NPUMEHSTH JABHKEHUS
IUIOCKOCTHU B MPOCTEUIINX CIIydasiX.

[IpyMeHsATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTH4YEeCKUE
MOJENIM JIS 337a4 PEAJTbHOM KU3HHU U TPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIICHHUS
C NPUMEHEHUEM MOAOOUS M TPUTOHOMETPUUECKUX (YHKUMH (IOJB3YSCh, e
HEO00XOUMO, KAIbKYJISITOPOM).



TEMATHYECKOE INIAHUPOBAHHUE

7 KIIACC
KosuvecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM nudpoBbie
Ne n/m P Kourpoabubie | Ilpakrudeckue (upp )
NPOrpaMMblI Bcero o0pazoBare/ibHbIe
padoThI padoThI
pecypchbl
I o
1 m enctorn.Howepeun reoverpineoars | 14 bmiorera LIOK
' P P https://m.edsoo.ru/7f415e2e
BEIUYUH
bu6mmnoreka IJOK
2 T 22 1
PEYTOIBHILIA https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe MpsIMbIE, CyMMa YIJIOB 1 1 bubmotexa [IOK
TPEYrOJIbHUKA https://m.edso0.ru/7f415e2e
4 OKpy’KHOCTb U KpyT. I 'eomerpuueckue 14 1 bubmmoreka [{IOK
MIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmoteka [IOK
5 I1 6006 4 1
OBTOPCHILE, ODODIIEHHE SHATHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO HACOB I1O 68 4 0

I[TPOI'PAMME
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8 KJIACC

KosauyecTBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabubie | Ilpakruyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBare/1bHbIC
padoThI padoThI
pecypcsl
.. bu6moreka [JOK
1 4 12 1
CTHIPEXYTObHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHANBHBIX OTPE3KAX, MOAOOHBIC 15 1 brbmorexa LIOK
poriopi P > 11oA https://m.edsoo.ru/7f417e18
TPEyroJbHUKU
ITnomans. Haxoxaenue miomanen
3 Tpe III"IOJi[bHI/IKOB u 1}\14H0r0 FOJII:HII:IX buryp 14 1 bubmotera [IOK
Y g P https://m.edsoo.ru/7f417e18
[Tnomanu nogoOHeIX Guryp
4 Teopema I[Tucdaropa u Hauana 10 1 bu6mmoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
Vbl B OKpYKHOCTH. Brincanusle n
5 OINMCAHHBIC YETBIPEXYT OJIbHUKHU. 13 1 bubmmoreka IIOK
KacarenbHbie k okpykHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
. bubmmoreka LIOK
6 [ToBTOpEeHue, 00001IEHN € 3HAHU T 4 1 httos://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1IO [TPOTPAMME 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 KIIACC

Kosau4vecTBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/m P Konrposbubie | Ilpakrnueckue (wucbp )
NMporpamMmbl Bcero o0pa3oBaresibHbIE
padoThI padoThI
pecypchl
1 JlukBuaanus npoOesoB B 3HAHUSIX 8 1
5 Tpuronomerpus. TeopeMbl KOCHHYCOB U 18 1 bubmmorexa [{OK
CUHYCOB. Pemienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
3 [IpeoOpazoBanue mompoous. Merpuyeckue 12 1 bubmuorexa [{OK
COOTHOIICHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnmunoreka IJOK
4 B 14 1
CKTOpH https://m.edsoo.ru/7f41al2c
bubmmnoreka IJOK
5 11 1
JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH https://m.edsoo.ru/7fA1a12c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[nMHA
6 OKPY>KHOCTH | TIJIOIIA/Ib KpyTa 9 bubmorexa HOK
26 = Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue mionaaei
bubmuorexa IJOK
7
Hpuketis miockocTh 6 https://m.edsoo.ru/7f41al2c
3 JluxBumanys y4eOHbBIX 7 9 bubmmoreka [{OK
JNe(UIMTOB TI0 TEMaM, https://m.edsoo.ru/7f41al2c
M3Y4YEeHHBIM B 9 Kiacce
(moBTOpEHME, 0000IICHNE,
CHUCTEeMaTH3allus 3HAaHUH )
OBHLIEE KOJIMYECTBO YACOB I1O 85 7 0
ITPOIT'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHMUE

7 KIIACC
KounyecrBo yacos JIeKTPOHHbIE
Ne Mara nupposbIie
Tema ypoka Konrpoabnbie | Ilpakruueckmne
n/n Bcero H3yueHHs1 | oOpa3oBarejibHbIE
padoThI padoThI
pecypcsl
IIpocreiimme reomeTpudecKkue
1 ;6%“1’1 . 1 bu6mmnoreka IJOK
OPPCKTHPOBKA SHAMIH T https://m.edso0.ru/8866b724
pesynsratam BITP «KoopaunatHas
IpsaMasi-Hal IIOMOITHUK»
5 MHOroyrojapHuK, JIOMaHas 1 bubmuorexa [JOK
https://m.edsoo.ru/8866ch6a
3 CMexHbBIC U BEpTUKAIbHBIC YIJIbI 1 bubmorexa [TOK
P E https://m.edso00.ru/8866¢c5c0
4 CMexHBIC U BEpTUKAIbHBIC YIIIbI 1 brommorexa LIOK
p T https://m.edso0.ru/8866¢7be
5 CMexHbIEe U BEpTUKAIbHbIE YIJIbl
6 CMexHbIE U BEPTHKAJIbHBIE YTIIbI

CMeXXHEBIE U BCPTHUKAJIbHBIC YIJIbI



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

CMexXHBIE U BCPTUKAJIBHBIC YI'JIbI

N3mepenre MMHENHBIX U YTIIOBBIX
BEJIMYMH, BBIUHCIIEHUE OTPE3KOB U
YIJIOB

10

W3mepeHne TMHEWHBIX U YTIIOBBIX
BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U
YTJIOB

bu6mmoreka IJOK
https://m.edso0.ru/8866c3ea

11

N3mepenre MTMHENHBIX U YTIIOBBIX
BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U
YTJIOB

12

N3mepenre TMHENHBIX U YTJIOBBIX
BEJIMYMH, BBIYUCICHUE OTPE3KOB U
YIJIOB

13

[TepumeTp u nomans Guryp,
COCTaBJICHHBIX U3
MPSMOYTOJTBHUKOB

14

[TepumeTp u mromans puryp,
COCTABJICHHBIX U3
NPSIMOYTOJTEHUKOB

15

ITonsiTne o paBHBIX
TPEYroJbHUKAX U [IEPBUYHBIC
IIPEICTABJICHUS O PABHBIX

¢durypax

bu6mmnoreka IJOK
https://m.edso0.ru/8866ce80

16

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

bu6mmnoreka IJOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka paBeHCTBa
TPEYTOJIBHUKOB

bu6mmnoreka IJOK
https://m.edso0.ru/8866d34e



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e

Tpu npru3HaKa paBeHCTBA

bu6mmoreka IJOK

18
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEyroJbHUKOB
20 Tpu npu3HaKa paBeHCTBa
TPEyroJbHUKOB
1 Tpu nipu3HaKa paBeHCTBA bubmmoreka IIOK
TPEYroJIbHUKOB https://m.edso00.ru/8866e88e
99 ITpu3Haku paBeHCTBa
IPSIMOYTOJIbHBIX TPEYT OJIbHUKOB
23 IIpu3Haku paBeHCTBa
IPSMOYTOJIbHBIX TPEYT OJIbBHUKOB
CBolicTBO MeAMaHbl Bu6 OK
24 IIPSMOYTOJIbHOT'O TPEYT OJIbHUKA, nomioTexa I
. N https://m.edsoo.ru/8866e9ec
MPOBEAEHHOMN K TUIIOTEHY3€
CBOICTBO MeIMaHbI
25 MPSIMOYTOJIBHOT'O TPEYT'OJIbHUKA,
IIPOBEIEHHOM K TUIIOTEHY3€
2% PaBHOOenpeHHbIE U bubmmoreka LIOK
PaBHOCTOPOHHUE TPEYT OJIbHUKU https://m.edso0.ru/8866d6fa
97 [IpusHaku u cBoOiicTBa bubmuorexa [{OK
paBHOOEIPEHHOr 0 TPEYTrOJIbHUKA https://m.edso00.ru/8866d880
08 IIpu3Haku u cBoKcTBa bubmmoreka LIOK
PaBHOOEIPEHHOT'O TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Tpu3Haku u CBOKCTBA bubmmorexa [JOK
paBHOOEIPEHHOr 0 TPEYTrOJIbHUKA https://m.edso0.ru/8866e26¢
30 HepaBeHcTBa B reomeTpun



https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
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

31

HepaBeHncrtsa B reomerpun

bu6mmoreka IJOK
https://m.edso0.ru/8866e3a2

32

Hepasencrtsa B reomerpun

33

HepaBenctsa B reomerpun

34

IIpsiMOyTONBHBIN TPEYTOJIBHUK €
yriaoMm B 30°

bubmorexa IJOK
https://m.edsoo.ru/8866eb22

35

IIpsAMOYTONIBHBIN TPEYTOJILHUK C
yriaoMm B 30°

36

KontposnbHas pabota o reme
"TpeyronbHuku"

bubmioreka IJOK
https://m.edsoo.ru/8866echc

37

[TapamenbHbIie IpSIMBIE, UX
CBOMCTBa

bu6nmunoreka IJOK
https://m.edsoo.ru/8866ef64

38

ITarenii nocrynar EBkimaa

39

Hakpect nexamue,
COOTBCTCTBCHHBIC 1
OIHOCTOPOHHHUC YTJIbI,
00pa30BaHHbIE NIPU N1EPECEUEHNN
MapajIeIbHBIX MPAMBIX CEKYIIEH

bu6mmnoreka IJOK
https://m.edso0.ru/8866f086

40

Hakpecr nexaiue,
COOTBETCTBEHHBIC U
OIHOCTOPOHHUE YTJIbI,
00pa3zoBaHHbIE IIPU TIEpECEUEHUH
HapaJyIeIbHBIX MPAMBIX CEKYIIEH

41

Haxkpect nexaniue,
COOTBETCTBECHHEIEC K
OJHOCTOPOHHHUE YTJIBI,
00pa3oBaHHbBIC TIPU TIEPECCUCHUH
MapajuleIbHBIX TPSAMBIX CEKYIIEN



https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

42

Hakpect nexamue,
COOTBCTCTBCHHBIC U
OOHOCTOPOHHUCE YTIJIbI,
00pa3oBaHHbIC IIPU TIEPECEUEHUU
NapajieIbHbIX MPAMBIX CEKYILIEH

43

Haxkpect nexammue,
COOTBETCTBECHHBIC 1
OIHOCTOPOHHUE YIJIbI,
o0pa30oBaHHbBIE TIPU TTEPECEUCHUN
napajuieIbHBIX MPSMBIX CEKYIIEH

bubmuoreka IJOK
https://m.edso0.ru/886613b0

44

IIpu3Hak nmapauieNbHOCTH
IPSIMBIX YEPE3 PAaBEHCTBO
pacCTOSHUI OT TOYEK OJTHON
IIPSIMOM 10 BTOPOM ITPsIMOU

45

[Ipu3Hak nmapauiebHOCTH
MPSAMBIX YEPE3 PABEHCTBO
paccTosIHUM OT TOUEK OTHOU
IIPSIMOM 10 BTOPOM IPSIMOU

46

CyMMa yriioB TpeyrojabHHUKa

bu6mmoreka IJOK
https://m.edso0.ru/8866f630

47

CyMMa yriioB TpeyrojibHUKa

bubmoreka IJOK
https://m.edso0.ru/8866f8bha

48

BHemHue yriel TpeyrojabHUKa

bubmioreka IJOK
https://m.edsoo.ru/8866fase

49

BHemHue yrisl TpeyrojabHUKa

50

KontposnpHas pabota o teme
"[lapannensHble IpsAMbIE, CyMMa
YIJI0B TPEYroJabHUKA"

bu6mmoreka [JOK
https://m.edso0.ru/8866fe6e



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e

51 OKpYXHOCTb, XOPAbI U TUAMETP, bubmotexa [IOK
UX CBOICTBa https://m.edso0.ru/88670800
52 KacarenbHas Kk OKpyKHOCTH bubmmorexa TIOK
https://m.eds00.ru/88670e9a
53 OKpYXHOCTb, BITUCAHHASI B YTOJI
o4 OKpy’KHOCTb, BIIMICAaHHAs B YTOJl
55 [Tonsarue o 'MT, npumeneHue B bu6moreka [JOK
3ajadax https://m.edso00.ru/8867013e
56 [Tonsitue o 'MT, mpuMeHeHue B bubmotexa [IOK
3aJa4ax https://m.eds00.ru/88670508
buccekrpuca u cepeuHHBIN
o7 NEPIIEHIUKY ISP KaK
r€OMETPUYECKUE MECTa TOUEK
59 OKpy>KHOCTb, OITMCAaHHAS OKOJIO bubmmorexa [{OK
TPEeYrojabHUKA https://m.edso00.ru/88670a62
59 OKpy’XKHOCTb, OIMCaHHAsA OKOJIO
TpEeyrojJbHUKa
50 OKpYXHOCTb, BIIUCAHHAS B bubmoteka [IOK
TPEYTrOJIbHUK https://m.eds00.ru/8867103e
61 OKpy’>XKHOCTb, BITUCAHHAS B
TPEYTOJIbHUK
62 IIpocreiimne 3axaun Ha bu6mmoreka I[JOK
MOCTPOEHHUE https://m.eds00.ru/88671188
63 IIpocreiimne 3axaun Ha bubmuoreka [{OK
MIOCTPOEHUE https://m.eds00.ru/886712d2
KonTtponbHas paboTa o Teme
64 "OK;S/X(HOCTBPI/I KpYT. Bubmiorexa [IOK

I'eomerpuueckue nocTpoeHus"

https://m.edso00.ru/88671462



https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
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

[ToBTOpeHue u o6o0IeHNE

65 3HAHUN OCHOBHBIX ITOHSITHI 1 1 bubmorexa LIOK
https://m.edso0.ru/886715b6
METO0B Kypca 7 KJjiacca
bu6mmnoreka IJOK
66 u 1
TOrOBas KOHTPOJILHAA paboTa https://m.edso0.ru/886716ec
[ToBTOpeHue u o6o01IIeHHE
67 3HAHWUN OCHOBHBIX ITOHATHI U 1
METOZ0B Kypca 7 Kjlacca
IToBTOpenue u 00001IEHIE
68 3Ha]i-;[HI>'II) OI({ZEOI:IHLIX ngf-lﬂ};flﬁ u 1 bubmmorexa LHOK
https://m.edso00.ru/886719bc
METOJIOB Kypca 7 Kiacca
OBHUIEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

KosnuecrBo yacos DJIEKTPOHHBbIE
Ne ara uudppoBbIe
Tema ypoka Konrpoabsnbie | IIpakruueckue A p
n/n Bcero H3y4eHUsI o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl

[TapamnenorpaMM, ero npu3HaKku U

1 ;BOHCTBa . 1 bu6bmorexa IJOK

OPPCKTHPOBKA SHAHHH 11O https://m.eds00.ru/88671af2

pesynbratam BIIP «I'eomerpus Ha
HPAKTHKE»
[Tapannenorpamm, ero Npu3HAKU U

5 ;BOHCTBa . 1 bubmmorexa [JOK

OPPEKTHPOBKA SHAMIH 11O https://m.edsoo.ru/88671ca0

pesynbratam BIIP «I'eomerpus Ha
MIPAKTHKEY

3 [Tapannenorpamm, ero npu3HaKu U 1 bubmmorexa [OK
CBOICTBa https://m.edso00.ru/88671ca0
YacTHble cnyyan

4 napajuiesiorpaMMOoB 1 bu6mmoreka I[IOK
(MpsAMOYTOJILHUK, pOMO, KBaIpaT), https://m.edsoo.ru/88671dea
UX NPU3HAKU U CBOMCTBA
YactHble ciaydan

5 IapaJyIesIorpaMMOB 1 bubmmoreka LIOK
(mpsIMOYTOJILHUK, POMO, KBaJpar), https://m.edso00.ru/88671f20
WX IIPU3HAKU U CBOWCTBA

6 YacTtHble ciaydan 1 bu6mmoreka [JOK

napaiesIorpaMMoB

https://m.edso00.ru/8867209c¢



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

(IpsIMOYTOJILHUK, POMO, KBaJpar),

UX IIPU3HAKYU U CBOMCTBA

bu6moreka [IOK
7 Tpaneuus
https://m.eds00.ru/88672358
3 PaBHOOOKAs U IPSIMOYTOJIbHAS bubmmorexa [{OK
Tpaneuuu https://m.eds00.ru/8867252e
9 PaBHOOOKas ¥ IPSAMOYTOTbHAS bubmmoreka [{OK
Tpaneuuu https://m.eds00.ru/88672858
bubmioreka IJOK
10 MeTOR yaBOSHIS M/ AHEI https://m.eds00.ru/88672b14
11 [{eHTpasibHAsI CHMMETPUS bubmmorexa IIOK
https://m.eds00.ru/88672b14
12 KontponbHas pabota o teme bubmmoreka IIOK
"YeThIpEXyTroabHUKN" https://m.edso00.ru/88672c9a
Teopema @aneca u Teopema o bubmoreka [IOK
13
MIPONOPLIMOHATIBHBIX OTPE3KAX https://m.eds00.ru/8867337a
14 Cpenssist TMHMS TPEYTOJIbHUKA brbmoteia LIOK
https://m.edso00.ru/88672e0c
15 Cpenssist TMHHS TPEYTOJIbHUKA bubmioreia LIOK
https://m.eds00.ru/88672f38
16 Tpaneuus, e€ cpenHsst TUHUS bubamorera LHOK
https://m.eds00.ru/88672358
17 Tpanenus, e€ cpenHss TMHUA Bubmioreia LIOK
https://m.eds00.ru/88673064
18 IIponopuroHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.eds00.ru/88673794
19 [IponoprinoHanbHbIE OTPE3KU bubmorexa LIOK

https://m.edso00.ru/88673794



https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
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

bu6mmoreka [JOK

20
Hentp mace b TpeyrompHiice https://m.eds00.ru/886738fc
bu6moreka [IOK
21 [Tono6
OLODHBIC TPEYTOMRHITIH https://m.eds00.ru/88673a78
29 Tpu npu3Haka nogo0us bubmmorexa I[JOK
TPEYTOJIbHUKOB https://m.edso00.ru/88673bae
23 Tpu npuzHaka nog00us bubmmoreka [{OK
TPEYroJIbHUKOB https://m.edso00.ru/88673d52
24 Tpu npuzHaka nogoous bubmmoreka LIOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka monpoOus
TPEyroJbHUKOB
26 [TpumeHenue noo0us mpu
pELICHUH TPAKTUYECKUX 3a/1a4
97 KontponbHas pabota o teme bubmmoreka [IOK
"TTonoOHbIE TpEYTOIbHUKNA" https://m.eds00.ru/8867445a
08 CaoiicTBa ImIomaaci bu6mmoreka IJOK
reOMETPHUYECKUX PUTYP https://m.edso00.ru/886745fe
29 @opMmyJIbl i1 MI0IA N bubmmoreka LIOK
TpEyroJibHUKA, apajieiorpaMmma https://m.edso00.ru/88674860
30 @opmyJIbl i1 MI0IA N bu6mmoreka I[JOK
TPEYrOJIbHUKA, TapaJIIeSIorpaMma https://m.edso00.ru/88674a22
31 @opMmyJIbl A1 I0IA LN bubmmoreka LIOK
TPEyrojbHUKA, IapajuieiorpaMmma https://m.edso00.ru/88674a22
32 dopmyabl A IUIOLIAU bu6mmoreka [TOK
TPEeyroJbHUKA, apajuieorpaMmma https://m.edso00.ru/88675288
33 @opMmyJIbl 11 MI01NA N bubmmorexa [{IOK

TPCYTOJIbHUKA, [TapaljiejiorpaMmMma

https://m.edso00.ru/8867542¢



https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
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

34 Brraucnenue niommaaei CaoxkHbIX bu6mmoreka [IOK
buryp https://m.edso00.ru/88674e78
35 [Tnomanu ¢huryp Ha KIIeT4aTON bu6moreka [IOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomanu mogo6HBIX Guryp
37 [Tnomaau mogoOHBIX GUryp
38 3aga4n C MPaKTUYECKUM bubmoteka [IOK
coziepKaHUEM https://m.eds00.ru/88675558
39 3aga4u C MPaKTUYECKUM bubmuotexa LIOK
coZiepyKaHUEM https://m.edso0.ru/88675684
40 Penienue 3aga4 ¢ MoOMOIIBIO METOIA bubmoteka [IOK
BCIOMOTaTeIbHON IIOIAIN https://m.edso0.ru/88674190
41 KontponbHas pabota o teme bubmmoreka IIOK
"TInomans" https://m.eds00.ru/8867579¢c
42 Teopema [Tucaropa u eé bubmmorexa I[JOK
MIPUMEHEHHE https://m.edso00.ru/88675918
43 Teopema I[Tudaropa u eé bubmotexa [IOK
IIPUMEHECHHE https://m.eds00.ru/88675918
44 Teopema I[Iucgaropa u eé bubmmoreka IIOK
MPUMEHEHHE https://m.edsoo.ru/88675abc
45 Teopema I[Tudaropa u eé
MpUMEHEHHE
46 Teopema ITudaropa u eé
MIPUMEHECHHE
Onpenenexnue
47 TPUTOHOMETPUYECKUX (PYHKITUI bubmmorexa I[JOK

OCTPOrO yria IpsAMOyTr0JIbHOTO
TPEYroJIbHUKA,

https://m.edso0.ru/88675d32



https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
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

TPUTOHOMETPUUYECKHE
COOTHOIIEHUS B IPSIMOYTOJIBHOM
TPEyroJIbHUKE

OCHOBHOE TPUTOHOMETPHUECKOE

bu6moreka [IOK

48
TOXKJIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO
KontponpHas pabota no teme
bub OK
51 "Teopema [Tudaropa u Havana nommoteka L
TpUrOHOMETpHI" https://m.edso00.ru/8a1407e8
59 BrniucanHbie 1 IEHTPAJIbHBIC YTJIbI, bubmotexa [IJOK
YTOJI MEXKTy KacaTelbHOU 1 XOPI0H https://m.edsoo.ru/8a1415b2
53 BrincanHble U IEHTpaIbHbIE YTJIbL, bubmmoreka [IOK
YTOJI MEXTY KacaTeJIbHOU U XOPIOH https://m.edso0.ru/8a141940
54 BrniucanHble ¥ IEHTPAJIbHBIE YIJIBI, bubmotexa LIOK
YTOJI MEXy KacaTelnbHOU U XOpI0H https://m.edsoo.ru/8al141b34
55 VYTibl MeXy XOpJaMH U CEKYIIUMU
56 VYTl MEXY XOpIaMH B CEKYIIUMU
Brincanubie u onMcaHHbBIE Bu6 OK
57 YeThIPEXYTOJIbHUKY, UX IPU3HAKU U nommorexka 1
cBOTCTRA https://m.edso0.ru/8a140f86
BOICTB
BriucanHbie ¥ onricaHHBIC
R bub K
58 YeThIPEXYTOMBHUKH, UX TIPU3HAKH U nosmorexa O

CBOMCTBA

https://m.edsoo.ru/8al416d4



https://m.edsoo.ru/88675f44
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

Bnuicannsle 1 onmmcaHHbIC

bu6mmoreka [JOK

59 YeTHIPEXYTOJIBHUKY, UX MIPU3HAKY U
. Pyt P https://m.edso0.ru/8a1416d4
CBOIICTBa
IIpuMeHeHME CBOMCTB BIIMCAHHBIX U
50 OMMCAHHBIX YEThIPEXYT OJbHUKOB
P PEUICHUU T€OMETPUIECKUX
3a/1a4y
IIpumeHenue CBONCTB BIIUCAHHBIX U
61 OIMHCAHHBIX YEThIPEXYT OJIbHIUKOB
P PEIIEHUU TEOMETPUIECKUX
3agau
62 B3aumHoe pacnonoxeHue a1Byx bubmoteka [IOK
OKPY>KHOCTEH, 00I1ITHe KacaTeabHbIe https://m.edsoo.ru/8a1410a8
bu6mmoreka [JOK
63 Kacanue okpysxHocTeit
Py https://m.edsoo.ru/8al410a8
KonTtponsHas pabota o teme Bu6 110K
nonorTeka
64 "Vl B OKpYKHOCTH. BrincanHble https://m.edsoo.ru/Bal41c88
¥ OTIM CAHHBIE YETHIPEXYTONBLHUKH" T '
[ToBTOpEHNE OCHOBHBIX OHSATHI U
bubmuoreka [{OK
65 METOJIOB KYpCOB 7 1 8 KJIacCoB, s
060BIICHILe SHAHIL https://m.edsoo.ru/8al4lddc
[IICHUE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUHN U Eu6 1IOK
nommoreka
66 METO/I0B KypcOB 7 1 8 KI1accoB,
6506 . https://m.edsoo.ru/8al4lefe
00001IeHne 3HaHUH
bubmmoreka I[JOK
67 Hrorosasi koHTpoJIbHAsE paboTa 1

https://m.edsoo0.ru/8a142368



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
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

[ToBTOpEHNE OCHOBHBIX MOHATHI U

bu6mmoreka IJOK
68 7Tu8 , 1
METONOB KypeoB I:I fuaceos https://m.edsoo.ru/8al420ac
00001IeHne 3HAHUH
OBIIEE KOJIMYECTBO HACOB I1O 63

[TPOI'PAMME



https://m.edsoo.ru/8a1420ac

9 KIIACC

Tema ypoka

KoaunuecTBo yacoB

KourpoabHbie
Bcero P
padoTsI

IIpakTHueckune
padoThI

Jara
H3yYeHUS

DJIEKTPOHHBbIE
uugposbie
o0pa3oBare/ibHbIE

pecypcbl

JIuxBugamnus yueoHbIX 1eUIIUTOB
10 TeMe «YeTbIPEeXyTroJIbHUKU U UX
CBOMCTBa»

02.09

JlukBumanus y4eOHbIX ACPHUIIUTOB
1o TeMe «UeThIpexXyroIbHUKH U UX
CBOMCTBa»

03.09

JIuxBuganus yueOHbIX 1eUIIUTOB
110 TeMe «YeThIpexXyroabHUKN U UX
CBOWCTBa»

05.09

JlukBumanus ydyeOHbIX JIe(QUIIMTOB
1o TeMe «UeThIpeXyroJbHUKH U UX
CBOMCTBA)

09.09

JlukBunanus yaeOHbIX APHUITUTOB
1o teme «Teopema IIudaropar

10.09

JlukBunanus y4eOHbIX APHUITUTOB
o teme «Teopema IIudaropar

12.09

[ToBTOpEHME M CHCTEMATH3AIIHS
y4eOHOro MaTepHala, mpoiIeHHOro
B paMKaX JIMKBUIAINH YIEOHBIX
NeUITUTOB 00YyJarOITUXCS.

16.09

KonTtponbnas pabota o
yuyeOHOMY MaTepHainy,

17.09




MIPOMJIEHHOMY B paMKax
JMKBHUAALUHN YIEOHBIX TePUIINTOB
00y4JaroImxcsl.

Ornpenenenre TpPUrOHOMETPUUECKHUX
¢byukuwmii yrimos ot 0° mo 180°
KoppextnpoBka 3HaHMi M0
pe3yibpTatam BIIP
«YeThIpexyTroJbHUKHU U UX CBOMCTBA

19.09

bu6mmoreka IJOK
https://m.edso0.ru/8al424hbc

10

DopMyJibl IPUBEIECHUS
KoppextupoBka 3nanuii mo
pe3yasTaTam BIIP
«YeThIpexXyronbHUKN U UX CBOHCTBa»

23.09

11

Teopema KOCuHYCOB
KoppektupoBka 3HaHul 110
pesyasratam BIIP « Teopema
[Mudaropa»

24.09

bubmoreka [IOK
https://m.edso0.ru/8a14336¢

12

Teopema KOCHHYCOB
Koppektuposka 3HaHuii mo
pesyasratam BIIP « Teopema
[Mudaropa»

26.09

13

Teopema KOCHHYCOB

bubmioreka IJOK
https://m.edsoo.ru/8al42d5e

14

Teopema KOCHHYCOB

15

Teopema cuHycoB

bubmoreka [IOK
https://m.edsoo.ru/8al42e8a

16

Teopema cuHycoB

17

Teopema cuHycoB

18

Haxoxnenue 1jvH CTOPOH U
BEJIMYHUH YTJIOB TPEYTOJIbHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8a1430b0

19

Haxoxnenue nyivH CTOPOH U
BEJIMYMH YIJIOB TPEYTOJIbHUKOB



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

bu6mmoreka IJOK

20 Peimiettite TpeyrobiiKos https://m.edso0.ru/8al42ac0
21 Pemenue TpeyroinbHIUKOB brbmiorexa LIOK
https://m.edso0.ru/8al42acO
22 Pemenue TpeyroabHUKOB brbmorexa LIOK
https://m.edso0.ru/8al42ac0
23 Pemenue TpeyroabHUKOB brbmroreia LIOK
https://m.edso0.ru/8al42ac0
o4 [IpakTryeckoe NpuMEHEHUE TEOPEM bubmmoreka LIOK
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
25 ITpakTHyeckoe NpuMEHEHHE TEOpEM
CHHYCOB M KOCUHYCOB
26 KonTtponbhas pabota o teme bub6mmoreka [JOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
7 [Tonsitre o npeoOpa3zoBaHUU bubmotexa [IOK
nogoous https://m.edso0.ru/8al43ab0
08 [TonsiTue o npeodpazoBaHUM
nono0us
29 COOTBETCTBEHHBIC JIEM €HTHI bu6mmoreka [JOK
0100HBIX (Uryp https://m.edsoo.ru/8al43de4
Co00TBETCTBEHHBIE 3JIEM EHTBI
30 0100HBIX (GUryp
Teopema o mpousBeeHUN OTPE3KOB
31 XOpA, TEOPEMA O IIPOU3BEIECHUN bubmuoreka [IOK
OTPE3KOB CEKyLINX, TEOPEMA O https://m.edsoo.ru/8al14406e
KBajpaTe KacaTeabHON
TeopeMa 0 mpou3BeNEHNN OTPE3KOB
32 XOpIl, TeOpeMa O MPOU3BEACHUH bu6immoreka [JOK

OTPE3KOB CCKYIIUX, TCOPpEMA O
KBaaparte KacaTeJIbHOM

https://m.edsoo.ru/8al441a4



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4

Teopema o pou3BeeHUN OTPE3KOB
XOpJI, TeopeMa O MPOU3BEACHUH

bu6mmoreka [JOK

33 OTPE3KOB CEKYIMX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJipaTe KacaTeabHOI
IIprmeHeHrEe TeOpEM B pENICHU N bu6mmoreka IJOK
34
reOMETPUYECKUX 3a]a4 https://m.edsoo.ru/8a143f06
[Ipumenenue TeopeM B pelIeHun bubmmorexa [{OK
35
reoOMEeTPUYECKHUX 3a7a4 https://m.edsoo.ru/8al443fc
36 [Ipumenenue TeopeM B peleHun bubmmoreka ILIOK
reoMeTpUYEeCcKUX 3a/1a4 https://m.edso00.ru/8a144578
37 [IpumeHeHue TeopeM B pelieHUN
reoMeTpUYEeCcKUX 3a/1a4
KonTtponbhas paboTa o teme
38 "IIpeobpazoBanue mog00us. bubmnoreka IIOK
MeTpuyeckre COOTHOIICHHS B https://m.edsoo.ru/8al1447a8
OKpYyX)HOCTH"
Omnpenenenne BEKTOPOB.
39 @Hzniecxnﬁ u I‘COMSTpI/IquKI/If/'I bubmioreia LIOK
https://m.edso00.ru/8a144960
CMBICJI BEKTOPOB
40 CrnoxxeHue v BBIYMTaHUE BEKTOPOB, bubmmoteka [{OK
YMHOXEHHE BEKTOpa HA YUCIIO https://m.edsoo.ru/8al44a8c
41 CroxeHue v BBIYUTaHuE BEKTOPOB, bubmuotexa [IOK
YMHO)KEHHE BEKTOPA Ha YHUCIIO https://m.edsoo.ru/8al44d52
42 CrnoxeHure 1 BRIYUTaHHE BEKTOPOB,
YMHO)KEHHE BEKTOPa Ha YHUCIIO
43 Paznoxxenue BekTopa 1o 1sym
HEKOJJTMHEapHBbIM BEKTOpaM
bu6moreka [IOK
44 KoopamHatet peicropa https://m.edsoo.ru/8al44fbe
45 Koopaunats! BekTopa



https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe

CkansipHO€ MPOU3BEICHUE

46 BEKTOPOB, €r0 IPUMEHEHUE IS brbmoteia LIOK
https://m.edso0.ru/8a14539¢c
HaXOXEHUS JJIMH U YTJIOB
57| sexropos, exonpenciee w1 Batmmonera 10K
HaXOXJCHUS JJIMH U YTJIOB https://m.edso0.ru/8a14550e
48 Pemenue 3asa4 ¢ moMoIIbIO bu6mmoreka IJOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
49 Pemrenue 3ama4 ¢ mOMOIIbIO bubmuoreka IJOK
BEKTOPOB https://m.edso0.ru/8al458c4
50 Pemmenue 3aga4 ¢ momMouipo
BEKTOPOB
51 [IpumeHenune BEKTOpOB A1t
penieHus 3a1a4 GU3NKH
52 KonTponbhas pabota no reme bubmorexa [OK
"BekTops!" https://m.edsoo.ru/8a145b08
53 JlexapTOBBI KOOPAMHATHI TOYEK HA
MIJIOCKOCTH
. bubmuotexa [IOK
>4 ¥ paBHEHHE MPAMOIf https://m.ed socf.I ru/8al45c48
55 YpaBHeHUE PAM Ot
56 YpaBHEHUE OKPYKHOCTH Bubmioreia LTOK
https://m.edsoo.ru/8al4635a
o7 YpaBHEHUE OKPYKHOCTH
58 KoopnunaTel TOuEk nepecedeHus bu6mmoreka [JOK
OKPYXHOCTH U MPAMON https://m.edso0.ru/8a146620
59 KoopaunaTsl TOuek nepeceueHus

OKPYKHOCTH U IPSIMOK



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

Meron KoopAMHAT IPU PELLIEHUN

60 reoMeTpUYecKuX 3ajad,
MPaKTUYECKUX 3a7a4
Metoa KOOpAUHAT PU PEUICHUN
61 reOMETPUYECKUX 3aj1ad,
MPaKTUYECKUX 33724
Meton KOOpAUHAT ITPH PEILIEHUN
62 r€OMETPUYECKUX 3a]1ad,
MPAKTUYCCKUX 337124
KonTponbsHas pabora o reme
63 " JlekapTOBBI KOOPAMHATHI Ha bubimorexa LHOK
P " P https://m.edsoo.ru/8al46e0e
ILUIOCKOCTH
64 [IpaBuIbHBIE MHOIOYT OJIBHUKH, bubmmoreka IIOK
BBIUMCIIEHHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [JOK
65 q )
Mo . JLIHKa OkpyKHOCTH https://m.edsoo.ru/8a1472c8
bubmoreka IJOK
66 q .
Meno . JLnHHa Okpy KHOCTH https://m.edso0.ru/8al14714c
67 JlnuHa TyTu OKpYKHOCTH
68 JUtnHa IyTH OKPY>KHOCTH
69 p bub6nmmnoreka IJOK
a/ManHasi Mepa yria https://m.edsoo.ru/8al4714c
70 ITnomans Kpyra, cEKTopa, CErMeHTa bubmotera [IOK
HIab Kpyra, pa, https://m.eds00.ru/8al47426
71 IImomane xpyra, ceKTOpa, CErMEeHTa bubmiorexa LOK
HIab Kpyra, pa, https://m.eds00.ru/8a147750
b K
72 [Imomans kpyra, ceKTopa, CerMeHTa nommorexa 1O

https://m.edso0.ru/8a147750



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750

73

IToustue o JABMXKXCHUU ITJIOCKOCTHU

bu6mmoreka IJOK
https://m.edsoo.ru/8al47c82

74

[TapannenbHblii IEPEHOC, TOBOPOT

bu6mmnoreka IJOK
https://m.edsoo.ru/8al47f16

75

[TapayienbHbIi IEPEHOC, IOBOPOT

bu6mmoreka [JOK
https://m.edsoo.ru/8al147f16

76

[TapayienbHbIi IEPEHOC, IOBOPOT

77

[TapannenbHBIN IEPEHOC, TOBOPOT

78

[Ipumenenue IBUKEHUN IpU
peLIeHNH 3a1a4

bubmiorexa IJOK
https://m.edsoo.ru/8a1480e2

79

KonTponbsHas pabora 1mo Temam
"[IpaBuiIbHBIE MHOTOYT OJIbHUKH.
OKpyX)HOCTb. J|BH>KeHUS
IIJIOCKOCTH"

80

[ToBTOpEHUE, 0000IICHHE,
CHCTEMAaTH3aIlNs 3HAaHUH.
N3mepenne reoMeTpudecKux
BeNMYUH. TpeyroibHUKH

bubmoreka IJOK
https://m.edsoo.ru/8a148524

81

[ToBTOpEHue, 0600IICH e,
CHUCTEMaTH3aLlHsl 3HAHHH.
[TapannensHbie 1
HEPICHIUKYIISIPHBIC TPSMBIC

bub6nmmnoreka IJOK
https://m.edso0.ru/8a148650

82

[ToBTOpenue, 06001ICHME,
CHUCTEMaTH3allsl 3HaHUM.
OKpy>XHOCTB U KPYT.
['eoMeTpuueckue nocTpoeHusl.
VYTIIBI B OKPYKHOCTH

83

[ToBTOpeHue, 0600IICHHE,
CHCTEMAaTH3aIlNs 3HAHUH.
BrrcanHble U onMcaHHbBIE



https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

OKPY’KHOCTH MHOT'OYT'OJIbHUKOB

84 Htorosas koHTposbHas paboTa 1 Brbmiorexa LIOK
https://m.edso0.ru/8a148920
85 [ToBTOpeHwme, 0606HICHI/IUG, 1
CUCTEMAaTU3als 3HAHUU
OBUIEE KOJIMYECTBO YACOB I1O 85

I[TPOI'PAMME



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

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

7 KIIACC

Kon
MpoBePSIEMOT0
pe3yJbTara

IIpoBepsieMble mpeAMeTHBIEC Pe3y/IbTAThl 0CBOCHUSI 0CHOBHOM
00pa3oBaTeIbHOI NPOrPpaMMbl 0CHOBHOT0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3naBaTh n3ydyeHHbIE reoMeTpuUecKue QUIrypsl, ONpeaesITh UX
B3aMMHOE pPacIOoNOKEHHE, M300pakaTh IeoMeTpudeckue (Urypel,
BBIMOJIHATD YEPTEXKH 110 YCJIOBUIO 3a4auu. M3mepars nuHelHble U
YIJIOBBIE BEIMYMHBL. PemaTh 3a/1auy Ha BIYUCIICHUE JIMH OTPE3KOB

H BCJIMYHH YI'JIOB

6.2

Jenate rpyOyI0 OIIEHKY JIMHEHHBIX U YTIIOBBIX BEJIMYUH IPEIMETOB B
peasbHOW KU3HU, Pa3MEpPOB NPHUPOAHBIX OOBEKTOB. Pazmmuarth

Pa3MEPEI ITUX 00BEKTOB IO MOpAAKY BEIIMYNHBL

6.3

CTpOI/ITI) YEPTCIKU K TCOMETPUICCKUM 3aavdaM

6.4

ITonb3o0BaThCA IIpU3HAKAMU paBeHCTBa TPEYTOJIbHUKOB,
UCIOJIb30BATh NpU3HAKM M CBOKMCTBa  PaBHOOEAPEHHBIX

TPCYTrOJIbHHUKOB ITPpU PCHICHUH 3a1a4

6.5

HpOBO)II/ITI) JIOTHYCCKHUC PacCyKIACHUA C HUCIIOJIB30BAHUEM

TCOMETPUUICCKUX TCOPEM

6.6

ITonb30BatbCs IIpU3HAKAMU paBeHCTBa IPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJIMAaHBI, IPOBENEHHON K TMIIOTEHY3€

IPSIMOYT OJIbHOT'O TPEYT OJIbHUKA, B PEIIEHUU T'€OMETPUYECKUX 3a/1a4

6.7

OnpenensaTe NapauyieabHOCTh MPAMBIX C TOMOLIBIO YIJI0B, KOTOPBIE
obpa3zyer ¢ HUMH ceKyInas. OnpenensiTh NapajiebHOCTb IPSIMbIX C
MOMOIIbIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSMOM 10 TOUEK

JIpyT oMl psiMOit

6.8

PemaTs 3agaun Ha KjieT4aTon Oymare

6.9

HpOBOIII/ITL BBIYMCIICHUA MW HaAXOAUTb YHCIOBBIC H 6yKBeHHBIe

3HAYCHUA YTJIOB B TCOMCTPHUYCCKUX 3aJavdax C HCHOJb30BAHUCM




CYMMBI YTJIOB TPEYTOJIbHUKOB M1 MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUEHUM JIBYX MapaUIeNIbHBIX MPSIMbBIX

cekyuien. Pemath npakTuyeckue 3a1auu Ha HaX0XEHUE yIJIOB

6.10

Bnagers noHATHEM T'E€OMETPUYECKOTO MecTa TOYEK. YMETh
OTpENeNsATh OMCCEKTPHUCY YIJIa M CEePEeNUHHBIA TEPIEeHIUKYISApP K

OTPE3KY KaK T€OMETPHICCKUE MECTa TOUEK

6.11

DopMyIHpPOBATh OINPEAEICHUS OKPYKHOCTU M Kpyra, XOpAbl M
JUaMeTpa OKPYKHOCTH, II0JIb30BaTbCS HX CBOMCTBAMM. YMETh

MMPUMCHATDH 3TH CBOMCTBA IIpru pCIICHUHU 3a/1a1

6.12

Bnagetrr moHsTHEM OINMCAHHOM OKOJIO TPCYroJIbHUKAa OKPYKHOCTH,
YMECTb HAXOAHUTb eé LICHTP. ITonp3oBaThCs q)aKTaMI/I O TOM, 4YTO
61/ICCGKTpI/ICBI YTJI0B TPCYT'OJIbHUKA ITEPECCKAIOTCS B OJIHOM TOYKE, U
O TOM, YTO CCPCAUHHLIC IICPIICHAUKYJIIAPBLI K CTOPOHAM TPCYIrOJIbHUKA

IMEPECCKAIOTCA B OJITHOM TOUKE

6.13

Brnagetp moHATHEM KacaTelbHOW K OKPYXHOCTH, IOJIb30BAThCA
TEOpEMON O TEPNEHAUKYJIAPHOCTH KacaTellbHOW W  pajadyca,

IIpoB €IEHHOI0 K TOUYKE KaCaHHUs

6.14

[Tonp30BaThCsl MPOCTEUIIMMU T€OMETPUUECKUMH HEPaBEHCTBAMU,

IIOHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICII

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPUUCCKHUE IMOCTPOCHHA C ITOMOIIBIO

LHUPKYJIA U TUHEHKN

8 KJIACC

Kon
NpoBePSEMOr0
pe3yiabTara

IIpoBepsieMble peIMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOIA
00pa3oBaTeIbHOI NPOrPaMMbl 0OCHOBHOT0 00111eTr0 00pa3oBaHusl

6

I'eomeTpus

6.1

Pacrno3HaBaTh OCHOBHBIC BHbI I-ICT]':;Ipéxyl"O.]IbHI/IKOB;, HUX 3JCMCHTHI,

IIOJIb30BaThCSI MX CBOMCTBAMH IIpu pEIICHUU T'€COMCTPUUCCKUX 3aaa4

6.2

IIpuMeHATh CBOMCTBA TOYKHM IIEPECEYEHUS MEOUAH TpPEyrOJIbHHKA

(1eHTpa Macc) B pelleHuu 3a1a4

6.3

Brnagete moHATHEM CpelHEW JMHUM TPEYroJbHUKA W TpPAIELHH,

MNPUMCHATL HX CBOMCTBA Inpun pCelICHUHU TCOMCTPUYCCKHUX 3aaady.




[Tonb3oBaTbesa Teopemon Paneca U TEOPEMON O MPONOPLIMOHAIIBHBIX

OTPE3KaX, MPUMCHATH UX AJIA PCIICHUA IMTPAKTUICCKUX 3aaayd

6.4

[IpuMeHAT, TpU3HAKK TOAOO0US TPEYrOJBHUKOB B  PELICHHUH

TCOMCTPHUYCCKUX 3a1a4

6.5

[Tonp3oBaThcs Teopemoit [Tudaropa 115 penieHus: reoOMeTpUYECKUX U
MMPAaKTUYCCKUX  3ajay. CTpOI/ITB MAaTEMAaTUYICCKYIO MOJACIb B
MPAaKTUYICCKUX 3a/JladaX, CAMOCTOATCIIbHO ACJIATh qepTénc N HAXOJUThb

COOTBETCTBYIOIIUC TJIMHBI

6.6

Bnagetrr moHsATHSIMMH CHUHYC4, KOCUHYCa W TAaHI'CHCAa OCTpPOro yrJja
MMpsAMOYTOJIbHOI'O TPCYroJIbHHUKA. ITonb30BaThCS ATUMM MOHATUSIMH

AJig pEeIICHUS TPAKTUYCCKUX 3a/1a1

6.7

Boruncnate (pa3auyHbIME crioco0aMu) IJIOIIAAb TPEYroJbHUKA U
IUIOIIA M MHOIOYTOJbHBIX (uUryp (moib3ysch, i€ HEOOXOIUMO,
KaJbKYJIATOpOM). [IpUMEHTh Moy4eHHbIE YMEHUS B IPAKTUYECKUX

3agadyax

6.8

Brnanerp MOHATHSIMM ~ BOMCAaHHOIO W LEHTPAJbHOrO  yria,
HCI0JIb30BaTh TEOPEMbI O BIIMCAHHBIX yTIJaX, YIJaX MEeXIy XOplaMu
(CeKymuMHu) U yrjie MeXIy KacaTelbHOM M XOpAOW MPHU pPElIeHUU

TCOMCTPHUUICCKUX 3aaa4

6.9

BJ'Ia)IeTI) IIOHATHUEM OIIMCAHHOI'O '—IeTI)IpéXYTOJ'II)HI/IKa, MMPUMCHSTH

CBOMCTBA OMMCAHHOI'O IICTI)IpéXYI"OJ'II)HI/IKa IIpyu pCUICHUU 3a/1a4

6.10

[IpuMeHATE IONy4YEHHBIE 3HAaHHUS HAa IPAKTUKE — CTPOUTH
MaTeMaTUYECKUe MOJAENIN IS 3a/1ad pealbHOM JKM3HU U NPOBOJUTH
COOTBETCTBYIOIIME BBIYMCIEHUS C MpPUMEHEHHEM Nofo0us M

TPUTOHOMETPUH (I10JIB3YACH, II€ HEOOXO0AUMO, KaJIbKYJISITOPOM)

9 KIIACC

Kon
NMPoBePsIEMOT0
pe3yJbTara

IIpoBepsieMble peMeTHBIE Pe3YIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI NPOrPaMMbl 0CHOBHOT0 00111er0 00pa3oBaHusl

6

I'eomeTpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX

IMOMOIIBIO PA3JIMYHBIC 3JICMCHTBHI MPAMOYTOJIbHOI'O TPCYTOJIbHUKA




(«pemieHne TOPSAMOYTOJIBHBIX  TPEyrojpHUKOB»). Haxomuth (c
MOMOILBIO  KQJIBKYJIITOpPA) JUIMHBI W YIJbl ISl HeTaOJIMYHBIX

3HAYEHUU

6.2

[Tonb3oBaTbcs dhopmynamu MIPUBEJICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM IS HAXOXJACHHS COOTHOIICHUI

MCKAY TPUTOHOMETPUUCCKUMHA BCIIMYMHAMHA

6.3

Hcnonb30BaTh TEOPEMBl CMHYCOB M KOCHHYCOB JUIl HaXOXICHUS
pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJILHUKOBY),

IIPUMEHATh UX IIPU PEILIEHUH T€OMETPUUECKHUX 3a1a4

6.4

Bnanets mousiTUsMH TpeoOpa3oBaHUs MOA00US, COOTBETCTBEHHBIX
3eMEHTOB Mono0HbIX (uryp. Ilons3oBaThcs cBOWCTBaMHU MOAOOHS
MPOU3BOJILHBIX (DUTYP, YMETHh BBIYUCIATH JJIUHBI M HAXOIUTh YTIIbl Y
nonooubIx puryp. [IpumeHsTs cBOMCTBA MOAOOUS B MPAKTHUECKUX
3aJayax. YMeTb NPUBOAWTH TMPUMEPHl MOAOOHBIX Quryp B

OKPY’KaloIlleM MUPE

6.5

[Tonb30BaThCsl TEOpeMamMu O TMPOU3BEACHHH OTPE3KOB XOpIH, O

IIPOM3BEICHUH OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHON

6.6

[Tonp30BaTbCst BEKTOpaMHM, NOHUMAThb MX TE€OMETPUUYECKUA U
(bU3HYECKHI CMBICH, TPUMEHSATh UX B PEIICHUH T€OMETPHUYECKUX U
busnueckux 3anad. [IpuMeHsTh CKansipHOE TPOU3BEACHUE BEKTOPOB

JUII HAXO0XACHUA OJIMH U YTJIOB

6.7

ITonp30BaThHCSI METOIOM KOOpAWHAT Ha IIJIOCKOCTHU, ITIPUMCHATH €T0 B

PCIICHUN T'COMETPUUCCKUX U ITPAKTHUICCKUX 3aaaY

6.8

Brnagerp TOHSATHSAMH TIPaBHIBLHOTO MHOTOYTOJIGHUKA, JJIHHBI
OKPY>KHOCTH, IJIMHBI AYTHM OKPY>KHOCTH U pPaJUaHHOW Mepbl yria,
YMETh BBIUUCISATH IUIOMAAb Kpyra W ero vacred. IlpumeHsarts

IMOJIYUYCHHBIC YMCHUA B IIPAKTUYCCKUX 3a/ladax

6.9

Haxomute ocum wmm WEHTpbl cummerpun (uryp, NpPUMEHSTH

JABHXXCHUA ITIJIOCKOCTH B HpOCTGfIHIHX ciryvdaiax

6.10

[IpuMeHSITh NONyYEHHBbIE 3HAHMS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKHuEe MOJIEIH AJIs 3a7]a4 PealbHOM )KU3HU U MTPOBOUTH

COOTBCTCTBYIOIIME  BBIYMCIICHHA C IIPUMCHCHUCM HO,Z[O6I/I$I n




TPUTOHOMETpUYECKUX (PyHKIUH (TOIB3YSACH,

KaJIbKYJISITOPOM)

raie  HeoOXOaHUMO,




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon

IIpoBepsieMblii 3J1eMEeHT COIEPKAHUS

I'eomerpus

6.1

HavanbHble nouatusa reomerpun. Touka, npsmasi, OTpe30K, Jiyd. Yroi. Bunabl
yrioB. BeprukanbHele U cMexHbIE Yribl. buccektpuca yria. Jlomanas,

MHOTI'OYTI'OJIbHHUK. HapaHHeHBHOCTB H NCPIICHAUKYIAPHOCTD ITPAMBIX

6.2

Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHH.

[Ipumepbl cHUMMETPUH B OKPYIKAIOIIIEM MUPE

6.3

OCHOBHBIE ITOCTPOEHUS € MOMOIIBIO LHUPKYJSA U JIMHEUKU. TpeyronbHUK.

BricoTa, MmeaunaHna, OMcceKTpuca, UX CBOMCTBA

6.4

PaBHOOenpeHHBIE W  PaBHOCTOPOHHUN  TpeyrojibHUKU. HepaBeHCTBO

TpEyrojbHUKa

6.5

CpoiicTBa W NpU3HAKK paBHOOEAPEHHOro TpeyroibHUKa. [lpu3Haku

PaBEHCTBA TPEYTOJbHUKOB

6.6

CpoiicTBa ¥ NpHU3HAKM MapajuledbHbIX  npsAMblx. CyMma  yriioB

TPCYTr'OJIbHUKA. Breninue YTJIBI TPCYT'OJIbHUKA

6.7

[IpsimoyronbHbiil  TpeyroiabHUK. CBOMCTBO MeauaHbl MPSMOYTOJIbHOIO
TpPEeyrojbHHMKa, TIPOBENEHHOM K runorexyse. IIpusHaku paBeHcTBa

IPSIMOYT OJIBHBIX TPEYTrOJIbHUKOB. IIpsIMOYTOJIBHBIN TPEYTOJIBHUK C YTJIOM B
30°

6.8

HepaBeHnctBa B reoMeTpuu: HEpaBEHCTBO TPEYroOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopemMa o OomplmieM yrie u Oomnbliell  CTOpOHE

TpeyrojibHuka. [lepneHaukymnsp u HaKIOHHAs

6.9

TI'eomeTrpuueckoe MecTo TOYeK. bHccekTpuca yriia W CepelIuHHbIN

HNEepHeHANKYIISP K OTPE3KY KaK TeOMEeTPUYeCKHe MECTa TOYEK

6.10

OKpy>XHOCTb W KpYI, XOpla M JAuameTp, UX CBOHCTBA. Bzammuoe
pacIONOKEHUE OKPY:KHOCTH M mpsMoii. KacarenpHas M cekymas K

OKPYKHOCTH




611 OKpyXHOCTB, BIIMCaHHAs B yroji. BnmcaHHas W ONMCaHHAs OKPY>KHOCTH
' TPEeyroJabHUKA
8 KJIACC
Kon IIpoBepsieMbliil 3JIeMeHT COIePKAHUSA
6 I'eomerpust
6.1 YetslpéxyronpsHuku. [1apasuienorpamM, ero npu3sHaku U CBOWCTBA
6.2 [TpsMoyronbHUK, poMO, KBapaT, UX MPU3HAKHN U CBOWCTBA
63 Tpamemus, paBHOOOKast  Tpameuus, €€ CBOHCTBA M  IPU3HAKHU.
' [IpsimoyrosbHas Tpanenus
6.4 Metoa ynBoenus menuansl. LlenTpansHas cummetrpus. Teopema Daneca u
' TEOpEMa O IPOIOPLMOHAIBHBIX OTPE3Kax
6.5 Cpennue muHUN TpeyroJibHUKa U Tpanenuu. LleHTp macc TpeyroipHuka
66 [TogoOue TpeyrosibHUKOB, Kod(duiment moxodus. [IpusHaku momoOus
' TpeyroJbHUKOB. [IpuMeHeHne mogodus npy pelieHny NPakTHYeCKUX 3a1a4
67 @opMmynbl A58 TUIOMIAAU TPEyroJibHUKa, MapajjienorpaMMa, poMba Hu
' Tpanenuu
68 CpoiicTBa 1uiomiazneit reoMmerpuueckux ¢uryp. OTHOIIEHUE IIIOLaaeH
. NOJO00HBIX PUTYP
69 Brruucnenue romaaei TpeyrojJbHUKOB U MHOT OYTI' OJIBHUKOB HA KJIE€TY4aTOU
. Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembr Iludaropa mnpu pemeHUH
' IIPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TAaHT€HC OCTPOrO YIJIa IPSIMOYIOJIBHOI'O TPEYTrOJIbHUKA.
6.11 OCHOBHOE  TPUIOHOMETPUYECKOE  TOXKIECTBO. TpUrOHOMETpHYECKHE
¢ynkuuu yraos B 30°,45° u 60°
6.12 BrnrcanHble ¥ IIEHTpabHBIE YTJIbI, YTOJ MEXIY KacaTelbHOW U XOPJOH.
. VYTIbl MEXY XOPAAMH U CEKYLIMMHU
6.13 BrvicanHble M ONMCaHHBIE YETHIPEX YT ONBHUKU
6.14 B3anmHoOe pacnosiokeHue IByX OKpyxkHocTed. KacaHue OKpy)HOCTEM.
' OO6mue kacaTeabHBIE K IBYM OKPYKHOCTSIM




9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA
6 I'eomeTpus
61 Cunyc, kocunyc, Taarexc yrios ot 0 70 180°. OcHOBHOE TPUTOHOMETPHYECKOE
' ToXkaAecTBO. DopMyIIbl MpUBEACHUS
Pemenue TpeyroasHukoB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. Pemenune
6.2 IIPaKTUYECKUX 3a/1ay C HCIOJIb30BAHMEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanue nogodus. [TogoOre COOTBETCTBEHHBIX IJIEMEHTOB
6.4 Teopema 0 Ipou3BeIEHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEIEHUHU OTPE3KOB
' CEKYILUX, TEOPEMA O KBaJpaTe KacaTeJIbHOU
Bektop, gmmHa  (MOAyNnb) — BEKTOpa,  COHANpAaBICHHBIE  BEKTOPHI,
65 MPOTHBOIOJIOKHO HANpaBlIeHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallly HaJl BeKTopaMu. Pa3ioskeHne BeKTopa 1o J8ym
HEKOJUIMHEAPHBIM BEKTOPaM
66 Koopaunats! Bektopa. CkajisipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHHUE IS
' HaxXO0XJEHUS IJIMH U YTJIOB
JlexapToBBI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHUS IPSIMOM U OKPY’KHOCTH B
6.7 KOOp/IMHATAX, TepecedyeHre OKPYKHOCTEHN U MpsAMbIX. MeTo] KOOpAUHAT U €r0
IIPUMEHEHHE
6.8 [TpaBuIIbHBIE MHOTOYTOJIbHUKHU
69 Jnuna oxkpyxxkHoctu. ['pagycHas u paanaHHasi Mepa yria, BEIYUCIEHUE JITUH
' JIyT OKPY>KHOCTEN
6.10 [Tnomaae kpyra, CEeKTOpa, CerMeHTa
611 JIBKEHMsI IUIOCKOCTH U BHYTPEHHHUE CHUMMETPUU (QUIyp (dIeMEHTapHbIE
' npencrasienus). [lapannensusiit nepenoc. [loBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

IIpoBepsiemMbie TpeOOBaHMS K NPEIMETHBIM pPe3yibTaTaM
0CBOCHHS OCHOBHOM 00pa30BaTeIbHON NIPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoe ®I'OC

YMeHue onepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IOJMHOXECTBO,
OllepallMd HaJ MHOXXECTBAMH; YMEHHME OIEPUPOBATH ITOHATUSMU:
rpad, cBSA3HBIM rpad, qepeBo, LUK, IPUMEHATh UX IPU PEIICHUU
3ajlad; yMEHHE MCIOJIb30BaTh rpaduueckoe MpeiCcTaBlieHUE
MHOJKECTB IJIsi ONMCAHMS PEAJIbHBIX NPOLIECCOB M SBJICHUH, IPU

pELIEHUH 3a/1a4 U3 IPYTUX Y4eOHbIX IPEIMETOB

YMeHue onepupoBaTh NOHATUAMHU: ONPEIEICHUE, AKCUOMA, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHUE pacrno3HaBaThb MCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, IIPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHUA U OTPULIAHUA BBICKA3bIBAHUI

VYMeHue onepupoBaTh NOHATHAMU: HATYPAIbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCIIO, JAEIMMOCTh HATypaJbHbIX YHCEN, IPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJb 4YHMCla, OOBIKHOBEHHAs APOOb U
JecsiTUYHas 1po0b, CTaHAAPTHBIN BUJ YMCIIa, PAlIMOHAIBHOE YHUCIIO,
UpPpalMOHATIBHOE YHCIO, apu(MeTHuecKuil KBaJIpaTHBIA KOPEHB;
YMEHHME BBINOJHATH JEHCTBUSA C YHUCIAMH, CpaBHUBaTb U
yHOPSIOYMBAaTh YHUCJA, IPEACTaBIATh 4YHMCIA Ha KOOpPIMHATHOU
IpAMOM, OKPYIVIATh 4YMCJIA; YMEHHUE AENaTh NPUKUIKY U OLICHKY

pe3yJiibTaTta BBIYMCIICHUM

Kon
NpoBepsieMOro
TpedOBaHUs

1
2
3
4

YMeHue onepupoBaTh NOHATHSMHU: CTENEHb C LIEIbIM [OKA3aTENEM,
apuMeTHIeCKUl KBaIpaTHBIA KOPEHb, MHOTOUJICH, aredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTEleHU
Oonbllle EAWHMIIBI; YMEHHE BBINOIHATH PAcYEThl MO (GopMyiam,
npeoOpazoBaHUsl IENbIX, APOOHO-PAlMOHANBHBIX BBIPAKEHUNH U
BBIpQKEHUN C KOPHSIMU, Pa3JI0KEHUE MHOTO4YJIEeHA HA MHOKUTENH, B
TOM YHCIE C MCIOJb30BaHUEM (OPMYJT pa3HOCTH KBAJIpaTOB U

KBaJpaTa CyMMBI U Pa3HOCTU




YMeHue onepupoBaTh HOHATUSMHU: YUCIOBOE PAaBEHCTBO, YPaBHEHUE
C OJHOW TIEepPEMEHHOM, YHUCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHUE pellaTh JUHEWHbBIE U KBaJpaTHbIE YpaBHEHMUS,
JIpOOHO-palliOHATBHBIE YPABHEHUS C OJTHOW MEPEMEHHOM, CHCTEMBbI
JIBYX JINHEWHBIX YPAaBHEHUM, JINHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JApOOHO-pallMOHAIbHBIE HEpPaBEHCTBA C OAHOMU
[IEPEMEHHOM, B TOM YK CIIE IIPU PELICHUH 3a1a4 U3 APYTUX IPEIMETOB
U TPAaKTHYECKUX 3a/lad; YMEHHE HCIIOIb30BATh KOOPAHHATHYIO
OPSAMYIO M KOOPAMHATHYIO IIOCKOCTH JJI U300paKEHUsl PELICHUM

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh HOHATUIMU: QYHKIUS, TpaduK QYHKIMH, HY I
(GYHKIMH,  TPOMEXYTKH  3HAKOIIOCTOSHCTBA,  IPOMEXYTKH
BO3pacTaHusi, yOBIBaHUS, HAaMOOJbIIEe W HAMMEHBIICEC 3HAYCHUS
byHKIMY; yMeHue OIlepPUPOBAThH HOHATHAMMU: npsiMast
IPOINOPLUOHATBHOCTD, JIMHEHHAs (QYHKLUS, KBaJlpaTUYHas QYHKLU,
oOpaTHasi TMPOMOPIMOHAIBHOCTh, Iapaboiyia, rumnep0oja; yMeHHe
cTpouTh rpaduku  QYHKUMHA, MCIONB30BaTh TIpapuKu s
OIpe/ieNIeHHs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, AJIS peLICHUs
3a7a49 U3 IPYTUX YIeOHBIX PEIMETOB U PEabHOM KU3HU; YMEHHE

BbIpaxaTh (P OpMyJIaMU 3aBUCUMOCTH MEX1y BETUUMHAMU

Ymenue ONepupoBaTh MTOHATHUSIMU: IIOCJIE10BATEIbHOCTD,
apudmernyeckas M reoMeTpUYecKas MPOTPECcCUH;  YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIEN0BATENIBHOCTEH, (POPMYIIBI CyMMBI U
o011ero ujaeHa Npy peLIeHnH 3ajad, B TOM YMCIe 3a/a4 U3 APYrux

y4eOHBIX MTPEIMETOB U pPeabHON KU3HU

YMenue peuiaTb 3aaa4ud pa3HbIX THUIIOB (B TOM YHUCJIC HAa IMPOLCHTHI,
JO0JIM WM 4YaCTH, JBHIXCHUC, pa60Ty, OEHY TOBApOB UM CTOHMMOCTDb
IMOKYIIOK M YCJIYI', HAJIOI'H, 3a/la41 U3 obactu yipaBJICHUA JIMYHBIMHA
U CEMEHHBIMU @HH&HC&MI/I); YMCHHUC COCTaBJIAATb BBbIPAKCHUA,
YpaBHCHUA, HCEPABCHCTBA W CHUCTCMBI II0 YCJIOBHUIO 3aJadyM,
HCCJIICA0BATH IMTOJTYUYCHHOC PCIICHHUEC U OLICHUBATH HpaBI[OHOI[O6HOCTI)

IIOJIYYEHHBIX PE3yJIbTaTOB

YMeHue oneprupoBaTh MOHATHIAMU: (PUrypa, TouKa, OTPE30K, psmas,
Jyd, JIOMaHas, yrod, MHOT'OYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH U PaBHOCTOPOHHUI TPEYTOJIbHUKH,




OPSIMOYTOJIHBIM TPEYroJbHUK, MeauaHa, OMCCEKTpuca M BbICOTA
TPEYTrOJbHHKA,  YETHIPEXYTOJNLHUK,  TapajuieiorpamMM,  pomo,
NPSAMOYTOJIbHUK,  KBaJpaT, Tpamenus;  OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHbIMU (UI'ypaMy;
yYMEHHUE pellaTh 3aJa4i, B TOM YMCIIE€ U3 ITOBCEIHEBHOM XKWU3HM, Ha
Hax0XEHUE F€OMETPUUECKUX BEIMYHH C IPUMEHEHUEM U3YU4EHHBIX

CBOMCTB (uryp u (HhakToB

10

YMeHue onepupoBaTh IMOHATHUSMH: PaBEHCTBO (HUTYp, PaBEHCTBO
TPEYroJILHUKOB; MapalljieIbHOCTh U TEPIEHIUKYISIPHOCTD MPSIMBIX,
yrojl MEXAy NPAMBIMHU, MEPIEHIUKYJAP, HAKIOHHAs, IPOEKIUs,
nogobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpHS
OTHOCUTENBHO TOYKU M MPSIMOH; yMEHHE PACIIO3HABATH PABEHCTBO,
CUMMETpUI0O U mopobue  ¢uryp,  mapamieabHOCTb U

NEPIICHAUKYJIIPHOCTD IIPAMBIX B OKPYKAOIIEM MUDPE

11

YMeHue onepupoBaTh IOHATUSMHU: JJIMHA, PACCTOSHUE, YIodl
(BemMuYMHA YIJla, CHHYC M KOCHUHYC yIJla TPEYroJIbHHKA), IJI0LIab;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYXKaIOIIeM
MHUpPE; YMEHUE NPUMEHATh (QOpMYJbl IepuMeTpa U IIOMAAH
MHOTOYTOJIbHHKOB, JJIMHBI OKPY>KHOCTH M TUJIOMIAN Kpyra, o0bema
MPSAMOYTOJIBHOIO Mapaule/IenuIlea; YMEHUE TPUMEHITh NPU3HAKU
PaBEHCTBA TPEYIOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy I[ludaropa, TpuroHomerpuueckue COOTHOIICHUS [T

BBIYMCIICHUS JJIMH, PACCTOSIHUMN, TUIOIAAEH

12

YMmenue un3o0paxaTh IUIOCKME (UIypel W HMX KOMOMHAlUH,
IPOCTPAHCTBEHHBbIE (QUIYpPbl OT PYKH, C IOMOLIBIO UYEpPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB 110 TEKCTOBOMY WJIU

CHUMBOJIbHOMY OITMCAaHUIO

13

YMeHue omnepupoBaTh IOHATHAMM: HPsSMOYrOJbHAas CHCTEMa
KOOpAUHAT; KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTODPOB,
IPOM3BEICHUE BEKTOpPA HAa 4YHUCIO, CKAJLIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHME MCIOJIB30BaTh BEKTOPbl M KOOPAMHATBHI IS
IIPECTABIICHUS JaHHBIX U PELICHMS 3a7a4, B TOM YHMCIIE U3 JPYTHUX

y4eOHBIX MTPEAMETOB U PEATTBHON KU3HU

14

VYmMmenue OIICpUpPOBATH TOHATUAMU: CTOJIIOMKOBBIE H KPYTOBEIC

qUarpaMMbl, TaONMUIBI, CcpenHee apudmMerwueckoe, MeIHaHa,




HauOoblllee ¥ HAaUMEHbIIIEE 3HAUEHHs], pa3Max YHCIOBOro Habopa;
YMEHHE U3BJIEKAaTh, WHTEPIPETHPOBATH M  MPeoOpa3OBHIBATH
uH(bOpMAIUIO, TPEACTABIEHHYI0O B Ta0IMIaX W Ha auarpaMmmax,
OTpa)karolyl0 CBOMCTBA U XapaKTEPUCTUKHU PeaJbHBIX IIPOLECCOB U
SBJICHUH; yMEHHE paclo3HaBaTb W3MEHUUBHIE BEJIUYMHBI B

OKpYXaloIlleM MHUpe

15

YMeHue onepupoBaTh MOHSATHUSAMH: CIyYaWHBIA ONBIT (CIydalHBIN
9KCHEPUMEHT), 3JEMEHTApHOE COOBITHE (DJIEMEHTApPHBIA HMCXO.)
CIIy4allHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHME HAaXOIUTh BEPOATHOCTU CIy4YalHBIX COOBITUN B OIBITaX C
PaBHOBO3MO)KHBIMHM 3JIEMEHTAapPHBIMH COOBITUSMHU; YMEHUE DPEIaTh
3a/la4yd METOI0M OPraHM30BAaHHOrO Mepedopa U € UCIOJIb30BaHUEM
IpaBUja YMHOXKEHMS; YMEHUE OLICHHMBATh BEPOSITHOCTU PEAIbHBIX
COOBITUH U SIBJICHHI, TOHUMATh POJIb MPAKTHUYECKHU JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHI B OKpYKalOIIeM MHpE U B IKHU3HU;
3HAKOMCTBO C IOHSATHEM HE3aBHCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YK CEI U ero POJIbIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BoIOMpaTh MOAXOMSIIMA W3YYCHHBIH METOH JUIS PEIICHUs
3aJlauu, MPUBOJNUTHh MPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MaTEMAaTUKU
B HCKYCCTBE, ONMCBHIBATH OTACIbHBIE BBIIAIOLIMECS PE3YJbTATHI,
MOJIyYEHHbIEC B XOJI€ Pa3BUTHS MATEMATHUKU KAaK HAyKW, TPUBOIUTH
NpUMEpbl  MAaTEMaTUYECKUX OTKPBITUMA © WX aBTOPOB B

OTE€YECTBEHHOU U BCEMUPHON UCTOPUU




INEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IPOBEPJAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMbliil 3JIeMEHT COIePKAHUSA

1 Uucna u BEIYUCICHUS

11 Harypanpsubie u nensie uncna. [Ipu3Haky 1e1MMOCTH HETbIX YHCeN

1o OOBbIKHOBEHHBIE W JIECATHYHBIE  JpOOHM,  TPOIEHTH, OECKOHEUHBIC
' NEepPUOTUYECKUE IPOOH

13 Panmonansubie uncia. Apudmerndyeckue oOmnepaldd € paldOHAIbLHBIMU
' YU CIIaMU

14 JeiicTBuTenpHbIE uncia. ApudmMeTHueckne onepanuu C JeHCTBUTEIHLHBIMU
' YUCIIAMH

15 [TpuOmm>k€HHbIE BBIYUCICHUS, MpaBUIa OKPYTJCHHS, MPUKHUAKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUI

2 Anredpandeckue BbIpaKeHUs

21 BykBeHHbIe BbIpaXKeHUS (BBIPAXKEHUS C IEPEMEHHBIMH )

”5 Crenenp ¢ nensiM mnokaszateiaeM. CTeneHb C palUMOHAIBHBIM IOKA3aTeIeM.
. CaoiicTBa cTeneHn

2.3 MHOTro4JIeHbBI

24 AnrebGpandeckas 1po0b

25 ApudmeTraeckuii KOPEHb  HaTypaJIbHOMN creienn.  [ledctBus  C
' apu(pMeTHIECKUMU KOPHSIMU HaTypaJIbHOU CTETIEHU

3 VYpaBHEHHS U HEPABEHCTBA

31 Hensie u npoOHO-panmoHanbHble ypaBHEHHS. CHCTEMBI W COBOKYITHOCTH
' YpaBHEHHUN

3 Lenbie u npoOHO-panioHaNbHBIE HepaBeHCTBA. CHCTEMBl U COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Pemenue TeKCTOBBIX 3aa4

4 YucnoBble MOCIeA0BATEIFHOCTH

41 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHU ITOCIEA0BATEILHOCTEN




Apudmernueckass u reoMmerpuyeckas mporpeccu. Dopmyna  CIOXKHBIX

42
IPOLICHTOB
5 OyHKIUHT
Oynkuusa, cnocodsl 3amaHus ¢yHkuuu. ['padux  QyHkumu. Oobnacth
olpesieNieHHst 1 MHOXKeCTBO 3HaueHui ¢pynkunu. Hymm Gynkiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIHMU. MaKCUMyMBl H
MUHHUMYMBI QyHKIMH. Hanbosnbiiee 1 HauMeHbIIee 3HaUYeHHEe (DYHKIMK Ha
IPOMEXKYTKE
6 KoopauHats! Ha IpsAMOM U INTIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlexkapToBbl KOOPAMHATHI HA IJIOCKOCTU
7 I'eomeTpus
7.1 ['eomerpuueckue GuUrypsl 1 ux cBoicTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojipsHuK1
74 OKpy>XHOCTb U KpYT
7.5 W3mMepeHne reoMeTpuaecKuX BETUYUH
7.6 BexTops! Ha miiockocTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 I'padsr




PABOYAS TIPOTPAMMA
(ID 8695981)

y4eOHOro kypca « BeposiTHOCTb M CTATHCTHKA

JUTst o0 yuaromuxcst 7-9 kiaccos



INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM IM(GPOBOM MHUpPE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYMMOCTbD, KaK C TOUKH 3PCHHS MIPAKTUICCKUX TPUIIOKEHUH, TaK U
UX POl B OOpa3oBaHMU, HEOOXOAMMOM KaXJAOMY uenoBeKy. Bospacraer umcio
npodeccuid, npu OBIaJACHUN KOTOPhIMU TpeOyeTcst Xxopolias 6a3oBasi TOATOTOBKA B
00J1acTH BEPOSITHOCTH U CTATUCTUKH, TaKas MOATOTOBKA BaXKHA JJISI MPOJIOKECHHUS
0o0pa30oBaHUs U JIsl YCIIEITHOM MPO(ECCHOHALHON Kaphephl.

Kaxxp1il yesioBeKk MOCTOSSHHO PUHUMAET PEIICHHS] HA OCHOBE UMEIOIINXCS Y
HETO JIaHHBIX. A JI7I1 00OCHOBAHHOTO TIPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKa
WM 1M30bITKa MHPOpMALMK HEOOXOIUMO B TOM YHCJIE XOpOIIo chOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILICHHUE.

MIMeHHO TO3TOMY OCTpPO BCTajlla HEOOXOAMMOCTh CPOPMHUPOBATH Y
oOydaromuxcs GyHKIHOHAIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B ce0sl B KaUueCTBE
HEOTHEMJIEMOIl  COCTABIAIONIEM  yMEHHE  BOCIPUHUMATH M  KPUTHYECKHU
aHAIM3UPOBATH WH(OPMAIINIO, MPEJCTABICHHYIO B PA3IMYHBIX (OpMax, MOHUMATh
BEPOSTHOCTHBIN XapakTep MHOTHMX pEaIbHbIX TMPOIECCOB M 3aBUCUMOCTEH,
MIPOU3BOIUTH MPOCTEHUILINE BEPOSTHOCTHBIE PACUETHI.

3HAKOMCTBO B YU€OHOM Kypce ¢ OCHOBHBIMHU MPHUHIIMIIAMU cOOpa, aHAIM3a U
MIPEICTABIICHUS JAHHBIX W3 Pa3IMYHbIX cdep KU3HU OOLIECTBA M TOCYAApCTBA
npuoOiaer oOydaromuxcs K OOIIEeCTBEHHbIM HHTepecaMm. M3ydeHue OCHOB
KOMOWHATOPUKH pa3BUBAET HABBIKM OpraHU3alluU Tepedbopa W MojcyEéTa yucia
BapHAHTOB, B TOM YHUCJE B MPUKJIAIHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBaMHU TE€OPUHU
rpadoB co3naét maremarndeckuii GyHaamMeHT s HOPMHUPOBAHUS KOMIICTEHITUN B
oOnact UHPOpPMATUKK U UUPPOBBIX TexHoNOruil. Ilpm M3ydeHun CTaTUCTUKU U
BEPOSATHOCTH OOOTaIlaloTCsl TPEACTAaBICHUS OOy4YaIoOUMXCsi O COBPEMEHHOM
KapTHHE MHpa M METOJaX ero MccieAoBaHusA, (HopMUpYyeTCs MOHMMAaHHUE POJH
CTaTUCTUKU KaK UCTOYHUKA COLUAILHO 3HAYMMON UHPOPMALMH U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBUM C JaHHBIMU LIETISIMU B CTPYKTYpPE IPOrpaMMbl y4eOHOTr0 Kypca
«BeposTHOCTP W CTAaTHUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUs BbIACICHBI
CIEYIONINE COo/epkKaTelbHO-MeToanueckue uHuu: «lIpencraBieHue JaHHBIX U
onucarenbHas CTaTUCTHKa», «BeposTHOCTBY, «DJIeMEHThl KOMOWHATOPUKI,
«BBenenue B Teopuio rpadony.

Conepxanue nmuaun «lIpencraBienue JaHHBIX U OMUCATENbHAS CTATUCTUKA
CIIYXKUT OCHOBOH 151 (POPMHUPOBAHUSI HABBIKOB pa0OThI ¢ UH(POPMAIIUEH: OT YTCHUS
U WHTEpHnpeTanuu uHGOpMaIliy, MPEACTABICHHON B TaOJIUIaX, HA AMAarpaMMmax H
rpadukax, 10 cObopa, MpEACTaBICHUS W aHalu3a JAaHHBIX C HCIOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTepUCTUK CPEeIHMX U paccemBaHus. PaboTas ¢ JaHHBIMU,
oOydJaromuecs: ydarcs CUMTHIBATh W MHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATH,



apryMEHTHPOBATh W KPUTUKOBATh MPOCTEHUIINE THUIOTE3bl, PA3MBIIUISATh HaJl
dakTopaMu, BBI3BIBAIOIIMMHU HW3MEHUYHUBOCTh, W OLIGHUBATh WX BIMUSHUE Ha
paccMaTpUBaEMBbIE BEJIMYMHBI U MPOIIECCHI.

NHTYyUTUBHOE TNPENCTABICHUE O CIIy4alHOM W3MEHYMBOCTH, HCCIENOBAHUE
3aKOHOMEPHOCTEM W TEHJICHIMUA CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOWU IS
U3Y4YEHUsI TEOPUH BEPOATHOCTEH. bosbllioe 3HAUYCHUE HMMEIOT MPAKTHYECKUE
3aJ1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMU.

[ToHsiTHEe BEPOATHOCTH BBOAMTCS KAaK Mepa IMPaBAONOAO0US CIIYy4aiflHOTO
coObrtus. Ilpm wu3ydenun ydeOHOro Kypca oOydarouIMecs 3HAKOMSTCS C
MPOCTEUIINMU METOIAMU BBIYHUCIICHHS BEPOSTHOCTEN B CIIy4alHBIX KCIIEPUMEHTaX
C PaBHOBO3MOYKHBIMHM DJIEMEHTAPHBIMU HMCXOAAMHU, BEPOSTHOCTHBIMHU 3aKOHAMM,
MO3BOJISIIOIIMMHU CTaBUTh W pellaTh Oojiee CloKHbIE 3afaud. B ydueOHBI Kypc
BXOJIIT HayaJbHbIE MPEACTABICHUS O CIyYalHBIX BEIMYMHAX M HUX YHCIIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYalOLIUXCS C
MHOXECTBAMHU U OCHOBHBIMHU OIIEpalUsIMUA HaJ MHOKECTBAMHU, PACCMATPUBAIOTCS
IpUMEpPbl TPUMEHEHUS ISl pEUICHUs 3a/Jad, a TaKKEe HCIOJIb30BAaHMS B APYIHX
MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeIMeTax.

B 7-9 xmaccax u3yudaercss ydueOHbIN Kypc «BeposiTHOCTh M CTaTUCTHKA», B
KOTOPBIN BXOMST pazfenbl: «[IpencraBienre JaHHBIX U OMUCATEIbHASI CTATUCTUKAY,
«BepoaTHOCTBY, «DIIeMEHTHl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadony.

Ha u3ydenne yueOHoro kypca «BeposiTHOCTh U cratuctukay otrBoauTcs 102
yaca: B 7 kiacce — 34 gaca (1 gac B Hezenmo), B 8 kitacce — 34 yaca (1 yac B Helelno),
B 9 knacce — 34 yaca (1 gac B Hezelno).



COAEPXAHUE OBYYEHMUA

7 KIIACC

[IpencraBnenre JaHHBIX B BUZAE TaONMII, Juarpamm, rpapukoB. 3aroHEHUE
Ta0NUI, YTEHUWE U TIOCTPOEHUE JuarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYroBbiX). UTeHHe rpaMkoB peaabHbIX IpoleccoB. M3Bneuenne nHpopmaim u3
aUarpaMM U TaOJHIl, UCTIOIb30BAaHUE U MHTEPIIPETALUS JAHHBIX.

OmnwucarenbHasi CTAaTUCTHKA: cpeAHee apudMeTrhdyeckoe, MeAHaHa, pa3Max,
HauOosplliee M HavWMEHbIIee 3HAYeHUs HaOopa YMCIOBBIX AaHHBIX. [IpuMmepsl
CIy4alHOM M3MEHYHUBOCTH.

Crny4aliHbIil 3KCIEPUMEHT (ONBIT) M CiIydailHOe coObiTHE. BeposTHOCTh M
gacTtoTa. Posib MaloBEPOSITHBIX M MIPAKTUYECKH JOCTOBEPHBIX COOBITHI B IIPUPOAE
u B obmiectBe. MoHeTa 1 UrpajgbHasi KOCTb B TEOPUH BEPOSTHOCTEH.

['pad, Bepmmua, pedpo. Cremens BepmuHbL. Yucno pédep u cymmapHas
creneHb BepuiuH. [IpencraBnenue o cBsizHocTd rpada. Lenu u mukiel. [lytu B
rpaax. O6xon rpada (vimepoB myth). [IpeacraBienne 00 OpUESHTUPOBAHHOM

rpade. Pemenue 3aay ¢ moMoIiso rpados.
8 KJIACC

[IpencraBiieHre TaHHBIX B BUJE TaOIHMIL, AUArpaMM, rpaduKoB.

MHOXECTBO, 3JEMEHT MHOXKECTBa, MOAMHOXecTBO. Onepauuu Haj
MHOKECTBaMU: 00beIUHEHHE, ITepecedeHue, JonoaHeHne. CBoicTBa oneparuil Haj
MHOXXECTBAMH:  TIEPEMECTUTEIILHOE,  COYETATENIbHOE,  pacIpeneluTeIbHOe,
BKIItOUeHHs. Mcnonib30BaHHEe Tpapuueckoro NpPeACTaBICHUS MHOXECTB IS
OTNMCAHMS peabHBIX MPOLIECCOB U SBJICHUM, IPU PELICHUH 3a/1a4.

N3mepeHne paccenBaHMs AaHHBIX. Jlucnepcusi M CTaHJApPTHOE OTKJIOHEHHUE
YHICIIOBBIX HA0OPOB. /[narpamma paccerBaHMsL.

DOneMeHTapHble COObITUSl  ciydaiiHOoro ombiTa. CiydaiiHple  COOBITHSL.
BepostHoct  coObiTu. ONBITBI  C  PaBHOBO3MOXHBIMHU  3JIEMEHTApHBIMH
coOpiTusiMu. CrydaifHbiit BBIOOp. CBSI3b MEXKAY MaJIOBEPOSATHBIMU U MPAKTUIECKU
JOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOLIECTBE U HAYKE.

[epeBo. CBOMCTBA IEPEBBEB: €AMHCTBEHHOCTD IYTH, CYILIECTBOBAHHUE BUCAYEH
BEPLIMHBI, CBSI3b MEXAY YMCIIOM BEpIIMH U 4yuciaoM pédep. IlpaBuno ymHOKeHHUS.
Pemienue 3a1a4 ¢ momoiibio rpados.

[IpotuBomnonoxHeie coObiTUd. Juarpamma Oiiniepa. OObeauHEHUE W
nepeceueHue coObiTuil. HecoBmecTHbie  coObiTus. Dopmyna  CIOXKEHUS
BEPOSATHOCTEN. YCIIOBHas BepOSATHOCTh. [IpaBwiio ymHOXkeHus. HeszaBucumblie
cobniTus. [IpencraBienue skcnepuMeHTa B BUAE JepeBa. Perienue 3amad Ha



HaxO0XKJICHUE BEPOSITHOCTEW C MOMONIBIO JIEpeBa CIy4alHOrO SKCIEPUMEHTA,
nurarpamm Disepa.
9 KJIACC

[IpencraBienve MaHHBIX B  BUJE TaOdWI, JOuUarpamMM, rpaguKoB,
UHTEprpeTanus JaHHbIX. YTeHre U nmocTtpoeHue Tadiaul, AuarpamMmm, rpaukoB 1Mo
peabHbIM JaHHBIM.

[lepecranoBku u (pakropuan. Coderanust ¥ YUCIO coOYeTaHUM. TpeyrosbHUK
[Tackans. Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM KOMOWHATOPUKH.

['eomerpuueckass BepossTHOCTh. CilydallHbIN BBIOOP TOYKM W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTpe3Ka U U3 TYTH OKPYKHOCTH.

Ucnertanue. Ycnex u Heynava. Cepus ucnbeiTaHui 10 riepBoro ycrexa. Cepus
ucneiTanuil bepuymnu. BepositHocTH cOOBITHH B cepun ucnbITaHuii bepHymm.

CnyuaiiHasg BeTMYMHA M PaclpeesIieHne BEepOsITHOCTEH. MareMaTuyeckoe
oXHuJaHue W jaucnepcud. lIpuMepbl  MareMarMdeckoro - OXKUIAHUS KAk
TEOPETHUYECKOIO0 CPEAHErO 3HAYECHUS BEIWYMHBI. MaTeMaTH4ecKoe OXUIAHUE U
JUCTIEPCUS CITy4ailHOM BEJIMYMHBI «YHUCIIO YCIIEXOB B CEpUM UCTIBITAHUN bepHymm».

[TonsiTue 0 3akoHe OoNbIIMX Yucen. M3MepeHne BEpOSTHOCTEW C MOMOIIBIO
4yacToT. Posib 1 3HaUeHMe 3aKOHA OOJBIIMX YUCEN B MPUPOIE U OOLIECTBE.



IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA HIPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDB U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTAaTbl OCBOCHHUS TPOrpaMMbl y4eOHOro Kypca
«BeposSTHOCTB U CTATUCTHKA» XapaKTEPU3YIOTCA:

1) maTpHOTHYECKOE BOCITUTAHUE:

MPOSIBJICHUEM HMHTEpECa K IMPOLUIOMY UM  HACTOALIEMY POCCHUCKOU
MaTeMaTUKH, IIEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHKCHHSIM  POCCHUMCKUX
MaTEMATUKOB M POCCHMCKOM MAaTEMATHYECKOM IIKOJbI, K HCIOJBb30BAHUIO 3TUX
JTOCTIKEHUN B IPYTHX HAyKax M MPUKIATHBIX chepax;

2) rpakIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEH Tpa)KJIaHUHA U PeaTu3alliid €ro
npaB, TNPEICTaBIECHUEM O MaTeMaTUYEeCKHX OCHOBaX (DYHKIIMOHMPOBAHUSA
pa3IMYHbIX CTPYKTYp, SBJICHUM, MPOIEAYp TpakIaHCKOro oOIliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TMPAaKTUYECKUM MPUMEHEHUEM JIOCTHKEHHI HAayKHd, OCO3HAHHUEM BaKHOCTHU
MOPAJIbHO-3TUUECKUX TPUHIUIIOB B ICSITEIbHOCTH Y4EHOT0;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTH€ B PEIICHUM TMPAKTUYECKUX 3a7ad
MaTeMaTU4YECKOM HANpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEH JKU3HM Uil YCHENTHOW MpodeCcCHOHATBHON
NESTeTbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIMBUIYAILHON TPAeKTOPUM O0pa30BaHUS M KU3HECHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY U 3CTETHYECKOMY  BOCHPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ad, pPEUICHUH, pacCyXJACHHH, YMEHHUIO BUJIETh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI' 0 IO3HAHUS

OpUEHTAIlMENl B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOABI U
oOIIecTBa, MOHMMAHMEM MaTeMaTH4YeCKOM HayKu Kak cQepbl 4eloBeueCKOM
NEeATeNTbHOCTH, JTanoB €€ pa3BUTHS W 3HAYUMOCTH JUISl PA3BUTHUS IIUBUIIU3AIINH,
OBJIAJICHUEM $SI3IKOM MATEMaTHKU U MAaTEMAaTHYECKON KyJIbTYpPOW KaK CPEICTBOM
MO3HAHMUS MHpPA, OBJAJECHUEM TMPOCTCUIIMMHU HABBIKAMHU HCCIIEI0BATEIHCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (oOpMHpPOBaHHE KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOI0 0J1ar oMo IyYHsi:

TOTOBHOCTBIO NPUMEHATh MaTE€MaTHYECKHWE 3HAHUS B MHTEPECaX CBOETO
30POBBs,  BEACHUA  370pOBOrO  o0paza KU3HM  (30pOBOE  IUTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATUH M OTAbIXa, peErysipHas Qu3nueckas
aKTUBHOCTBH), CPOPMUPOBAHHOCTHIO HaBbIKa PEPIIEKCUU, TPU3HAHUEM CBOETO TpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa APYroro YeiaoBeKa;

7) 3K0JI0rHYeCcKOe BOCTIMTAHME:

OpHEHTallMel Ha MPUMEHEHUE MaTeMaTUIeCKUX 3HAHUN JUTS pEeIeHUs 3a7a4 B
00J1aCTU COXPAaHHOCTHU OKPYXAroIIel Cpelibl, MJIaHUPOBAHMS TTOCTYNKOB U OLIEHKH
UX BO3MOXHBIX MOCJIEACTBUM JJI1 OKpYXKAOUIEW Cpejibl, OCO3HAHUEM IN100aJIBbHOIO
XapakTepa SKOJIOrMYeCKUX MPoOJIeM U IMyTel UX PEIICHUs;

8) amanTanus K M3MEHSIIOIIMMCS YCJIOBHSIM COIMAJIBLHOW M NMPHPOTHON
cpenbl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUSAX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBO€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATENbHOCTh, B TOM YMCIIE
YMEHUE YUYUThCA y IOPYTUX JIIOJEH, NpUOOpETaTb B COBMECTHOW JESATEIIbLHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIICTEHIIH U3 ONBITA APYTHX;

HEOOXOAMMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHUCIE
dbopmMynupoBaTh UIEH, TOHATHS, TUTIOTE3bI 00 0O0BEKTaX M SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(UUUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEM, IUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyalMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BbBI30B, TPEOYIOUIMI KOHTpMEpP, KOPPEKTHPOBATH
OpUHUMaeMble peleHUs] U AeHcTBUSA, (OPMYTUPOBATh U OLICHUBATh PHUCKH U

MOCJIC/ICTBUS, (POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBare/ibHbIE YHUBePCcAJIbHbIE Y4eOHbIe el CTBUS

ba3oBble JJoruueckue AeHCTBUS:

e BBIIBJSITh M XAPAKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKM MATEMATHUYECKUX
00BEKTOB, TIOHATHH, OTHOIICHUNW MEXKIY IOHATUIMU, (HOPMYIUPOBATH
ONpPEACIEHUS]  TMOHATHM, YCTAHABIMBATh  CYIIECTBEHHBIA  NPU3HAK
KJIaccu(PpUKaIMy, OCHOBAHUSA JJIi OOOOIIEHUS M CpPaBHEHUS, KPHUTCPUH
MPOBOAMMOrO aHAJIN3a;

e BOCIpPUHHMMATH, (QopMyaUpoBaTH U  NPeoOpPa3OBLIBATH  CYXICHUS:
YTBEePAUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YacCTHbIE M OOIIueE,
YCIIOBHBIE;



BBISBJISITH MaTEMATHUECKAE 3aKOHOMEPHOCTH, B3aMMOCBS3H U TTPOTUBOPEUHS
B (haKkTax, TaHHBIX, HAOMIOJACHUSAX U YTBEPKACHUSX, MpeJiaraTb KpUTEPUH
JUTSI BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3aKIIFOUEHNUN 110 aHAJIOTHUH;

pa3dupaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPXKICHUU (TIPSIMBIC U OT
IIPOTUBHOTO), TPOBOAUTH CAMOCTOSTEIILHO HECIOKHBIC TOKa3aTeIbCTBA
MaTeMaTu4eckux (akToB, BBICTpAWBATh AaAPTyMEHTAIUIO, TPUBOIUTH
IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBAThH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelieHusl y4eOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BAPHAHTOB pEIICHMs, BBHIOMpAaTh HanbOoNee MOAXOMAMUNA C YIETOM
CaMOCTOSITETILHO BBIJIETIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBareabcKue 1eicTBUA.

UCIOJb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUNA HMHCTPYMEHT IO3HAHUA,
dopMynupoBaTh BOMPOCH], (PUKCUPYIOUINE MPOTUBOPEUYUE, MPOOIEMY,
CaMOCTOATENIbHO YCTAHABJIMBAaTh HCKOMOE U JIaHHOE, (OopMUpPOBAThH
TUIOTE3Y, ApTYMEHTUPOBATh CBOIO MTO3UIUI0, MHEHHUE;

OPOBOAMTH IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTHUYeCKOTro 00bEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEXAY COOO0Ii;
CaMOCTOSITEILHO (hOPMYJIHMPOBATh O0OOOIEHHUS W BBIBOJABI MO pe3ysibTaTaM
NPOBEAEHHOTO HAONIO/IEHUs, MCCIEAOBaHUs, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000ILEHNUI;

IPOrHO3UPOBATH BO3MOYKHOE pa3BUTHE IIPOLIECCa, A TAaKKE BBIIBUIAThH
IPENINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmei:

BBISIBJIAITh HEOCTATOYHOCTb M HM30BITOYHOCTh HMH(OpPMALIUM, IJaHHBIX,
HEOOXOIUMBIX Ul PELLICHUS 3aauu;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUJIOB U (JOPM MPEACTABICHUS;

BbIOMpaTh (QopMy TpEACTaBICHUS HMHPOPMALMM U WUIIOCTPUPOBATH
peliaeMbple 3aJa4yd  CXE€MaMH, JauarpaMmamu, HWHOW rpadukod ©u uX
KOMOWHAITUSAMU;

OLICHMBAaTh HAAEKHOCTh HMHPOPMALUU 10 KPUTEPHUSM, MPEIIOKEHHBIM
YYUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KommyHHKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eHCTBHA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU
U TEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PECHHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS TIO0 XOIy pPEHICHUS
3aJla4yu, KOMMEHTHUPOBATh MOJTYYEHHBIN pe3ysbTarT;

B X0/i¢ 00CY)KJEHHS 3a7aBaTh BOIIPOCHI 1O CYIIECTBY OOCYKIA€MOU TEMBI,
poOJIEMBI, pelIaeMoi 3aJauu, BbICKa3bIBaTh MU, HAICIIEHHBIE HA MOMCK
PEIICHHs], COMTOCTABIIATH CBOU CYXKJICHHS C CYXKICHUSMH JPYTHX YU4aCTHUKOB
nuasnora, OOHapy»KMBaTh pa3jIMuhe€ M CXOJCTBO MO3UIUH, B KOPPEKTHOM
(dopMme hopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

MIPEJICTABIISATh PE3YIbTAThl PEIICHUS 33/1a4H, YIKCIIEPUMEHTA, UCCIICIOBAHNS,
MIPOEKTA, CAMOCTOSTETIFHO BBIOMPATh (pOpMAT BBHICTYIIJICHUS C yI4ETOM 3a/1a4
IPE3eHTAlMU U OCOOEHHOCTEN ayIuTOPHH;

MOHNMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBUTyaIbHON
paboThI MPU PEIIEHUH YYeOHbIX MATEMATUYECKHUX 33]1a4;

MPUHUMATh 1€7Th COBMECTHOM JCSATEIBHOCTH, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM PaOOThI, pacmpeAessTh BHABI padOT, JAOroOBapUBATHCA,
00CYyXXIIaTh TPOIECC W Pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIFOJICH;

y4acTBOBaTb B TPYINOBBIX (popMax paboTel (0OCykacHUS, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHITIOJHATH CBOIO YacTh PaOOTHI
U KOOPJIMHUPOBATh CBOM JIEUCTBUS C JPYTUMHU YJI€HAMU KOMAaH/IbI,
OLIEHMBATh KAauyeCTBO CBOErO BKJaJa B OOIIMI MPOAYKT IO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

PeryasiTuBHbIC YHUBeEpCaJbHbIe Y4eOHbIe 1eiCTBHUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJISATh IJIaH, aJITOPUTM pPEIIEHUs 3aJadd (WU ero
4acTb), BbIOMpaTh CIOCOO pEHIeHHs] C YYETOM HMMEIOLIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapUaHThI PELICHUHN ¢ Y4ETOM HOBOM MH(pOpPMAIUH.

CﬂMOKOHTpO.]Ib, SMOIUHOHAJIbHbIN UMHTEJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
pEeLIEeHUsT MaTEMATUYECKOU 3a/1a4H;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh [PU PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEINLCTB,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATCIBHOCTHA MOCTABICHHOW LIENHA U
YCJIOBUSIM, OOBSICHSTh NPUYUHBI JOCTHXKCHUS WJIM HEAOCTIXKCHUS IIEJIH,
HAXOJUTh OIIMOKY, 1aBaTh OIEHKY MPHUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIBTATbBI



K koHiy oOyuenuss B 7 Kjacce OOydarOUIUMHCA TOJYYUT CIEAYIOUIUE
MIPEAMETHBIE PE3YJIbTAThI:

Yutate uHOpManMio, TPEACTaBICHHYIO B TaOJuIax, Ha JaUarpammax,
NPE/ICTABIISATh JaHHBIE B BHJE TaOJHI], CTPOUTh JIUAarpaMMbl (CTOJIOUKOBBHIE
(cTronbuarsie) U KPYroBbI€) MO MAaCCUBAM 3HAUCHUM.

OnucelBaTh M UHTEPOPETUPOBATH  pEAIbHbIE  YHWCIOBBIE  JaHHBIE,
Ipe/icTaBlIeHHbIE B TAOMUIaX, HA qUarpaMMax, rpadukax.

Hcnonws3oBaTh 1711 ONMMCaHUS JaHHBIX CTaTUCTUYECKUE XapaKTEPUCTUKH:
cpenHee apudmeTHUecKoe, MeauaHa, HAuOOJbIIee W HAUMEHbINEe 3HAYCHUS,
pa3Max.

NMmerp mnpenacraBiieHHE O CIIy4ailHOM W3MEHYMBOCTM Ha IMPUMEpPAx IIEH,
(¢bu3nUeCcKNX BETUYHH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEICTABJICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

K xonHiy oOyuenus B 8 Kjacce 0Oy4aromuiCS TMOIYYUT CICAYIONINE
MpeAMETHBIC PE3YIIbTATHI:

W3Bnekats U mpeoOpa3oBbiBaTh MHGOpPMALIMIO, MPEICTABICHHYIO B BHUIE
TabnuI, quarpamm, rpadukoB, IPEACTABIATh TaHHBIC B BUJIE TAOJIUII, IHArpaMm,
rpadukos.

OnuchiBaTh J@aHHBIE C TMOMOIIBIO CTAaTUCTHUYECKUX TIOKa3aTeNen: CpeaHux
3Ha4YCHUN U Mep pacceuBaHus (pa3Max, JUCIEPCHs U CTaHAAPTHOE OTKJIOHEHHUE).

HaxoauTps 94acTOThI YMCIOBBIX 3HAYEHUHN M YaCTOThI COOBITUHM, B TOM YHUCIIE 110
pe3yabTaTaM U3MEpEeHU U HaOJII0ACHU .

HaxoauTh BEpOSTHOCTH CIy4allHBIX COOBITHI B OIBITaX, 3Has BEPOSTHOCTHU
AJIEMEHTApPHBIX COOBITUH, B TOM UHCJIE€ B OMNBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb30BaTh TpaduyecKkue MOJEIH: JIEPEBO CIYIaHOTO SKCIIEPUMEHTA,
IarpamMMsbl Dilsiepa, YuCciI0Bas IpsiMas.

OnepupoBaTh  MOHATUSIMH: MHOXECTBO, IOAMHOXECTBO,  BBINOJIHATH
orepaluyd HaJ MHOXECTBAMHU: OOBEIMHEHHE, TIEepPECeUCHHe, JIOMOJHEHUE,
NEPEUUCIISITh AJIEMEHTHI MHOXKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Hcnonb30BaTh rpadudeckoe MPeACTaBICHHE MHOKECTB U CBS3EH MEX Ty HUMH
JUISl ONTMCAHUSI TIPOLIECCOB U SIBJIEHUI, B TOM YHCIIE MPU PELICHUU 3a/1a4 U3 IPYTUX
y4€OHBIX IPEIMETOB U KYPCOB.

K xoHily oOyuenus B 9 kjacce 0Oy4arolmuics TMOJIYYUT CICAYIONINE
PEAMETHBIE PE3YJIbTAThI:

W3BriekaTh 1 IpeoOpa3oBbIBATh MH(POPMAIIUIO, TPEICTABICHHYIO B Pa3IMUHbBIX
UCTOYHUKAX B BUE TaONUIl, Auarpamm, rpaduKoB, MPEACTABISATh JaHHBIE B BUJIC
TabJIU1I, JUarpaMm, rpaguKoB.



Pemare 3amaum OpraHM30BaHHBIM IEepeOOpPOM BapUaHTOB, a TaKXKe C
UCMOJIb30BaHUEM KOMOWHATOPHBIX NMPaBUI U METOJIOB.

Hcronp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKHU U1 MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCIIE CPEIHUE 3HAUEHUS U MEPBI PACCEHBAHMS.

HaxoauTe 4acToThl 3HAUEHUI M YacTOThI COOBITHS, B TOM YHCIIE€ MOJb3YSACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHHIA.

HaxoauTh BEpOATHOCTH CIy4alHBIX COOBITUW B M3YYEHHBIX OMBITAX, B TOM
YHClie B OMNBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPHUSIX
VICTIBITAHUU 10 TIEPBOTr0 YCIEXa, B CEPUSAX UCIBITAHUN bepHyIum.

NmMerp mnpencraBiieHME O CIy4allHOM BEJIMYMHE W O pacClpelesIeHUU
BEPOSITHOCTEM.

Hmerp npencraBieHue O 3aKOoHE OOJIBIIMX YHUCEN Kak O IpOSBICHUU
3aKOHOMEPHOCTH B CJIy4ailHOW M3MEHYHMBOCTU M O POJIM 3aKOHA OOJBIINX YKCET B
MPUPOJIE U OOILECTBE.



TEMATHYECKOE INIAHUPOBAHHUE

7 KJIACC
KosnuecTrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM nudpoBbie
Ne n/m P Kourpoasubie | Ilpakruyeckue (upp )
NPOrpaMMblI Bcero odpasoBareIbHbIE
padoThI padoThI
pecypcsl
bub6mmnoreka IJOK
L HpencTapieaHe AaHHb ! 2 https://m.eds00.ru/7415fdc
bub6nmmnoreka IJOK
2 OnucaTenbHas CTaTUCTUKA 8 1 httos://m.edsoo.ru/7#A15Tdc
N bubmoteka [IOK
3 Catysaiinas H3MCHIHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bubmoreka [IOK
4 Brenerne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTb 1 4acToTa Ciy4aitHOro 4 1 bubmmorexa [JOK
COOBITUS https://m.edsoo.ru/7f415fdc
bu6mmoreka IJOK
6 i 5 2
O00011IeHNE, CHCTEMATH3AINS 3HAHMI httos://m.edsoo.ru/7fA155dc
OBUIEE KOJIMYECTBO HACOB I1O 34 5 5

I[TPOI'PAMME



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

8 KJIACC

KoanuectBo yacoB JIEKTPOHHBbIE
HaumeHnoBaHue pa3/iejioB U TeM uugpoBbie
Ne ni/m P Konrpoubnsie | IIpakruyeckue (ucbp )
NMPorpaMMbI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypchl
bubmoreka IJOK
1 HosTopente kypea 7 Knacea 4 https://m.edsoo.ru/7f417fb2
OnmcatenbHas craTucTUKa. PaccenBanue bu6moreka [JOK
2 4
JIAHHBIX https://m.edsoo.ru/7f417fb2
bubmiorexa IJOK
3 Muoxecrsa 4 https://m.edso00.ru/7f417{b2
. bubmoTeka [IOK
4 BeposiTHOCTD ciTy4aiflHOTr0 cOOBITUS 6 1 https:/m.edsoo.ru/7f417f62
bu6mmoreka [JOK
5 B 4
BE/ICHHE B TCOPHIO IPao https://m.edso0.ru/7f417fb2
. bu6moreka [JOK
6 Crrysaitrbie coObrrus 8 https://m.edsoo.ru/7f417fb2
bub6mmnoreka IJOK
7 06006 i 4 2
oOIeHne, CucTeMaTU3aIus 3SHAaHUH httos://m.edsoo.ru/7#A17fh2
OBUIEE KOJIMYECTBO HACOB ITO 34 9 1

ITPOI'PAMME



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

9 KIIACC

Koan4yecTBo 4acoB JIeKTPOHHbIE
HauMeHnoBaHue pa3aesioB H TeEM nudpoBbIe
Ne ni/m P Konrpoubnsie | IIpakruyeckue (tucbp )
NMporpamMmbl Bcero o0pa3oBarejibHbIE
padoThI padoThI
pecypchl
bu6moreka [JOK
1 IT 4
oBTOpeHHE Kypca 8 Kacca https://m.edsoo.ru/7f41a302
bu6moreka LJOK
2 ) 0 4 1
JICMCHTBI KOMOHHATOPHIH https://m.edsoo.ru/7f41a302
3 I'eomerpruyeckas BEpOATHOCTE 4 bubmiorexa LOK
p P https://m.edsoo.ru/7f41a302
bubmoreka IJOK
4 Hcnbrranns bepuyum 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoreka [JOK
5 C 6
flydatHasd BeHiHa https://m.edsoo0.ru/7f41a302
bu6moreka [JOK
6 00600 10 1
ODTHCHHE, KOHTPOJIE https://m.edsoo0.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O0 34 1 5

I[TPO'PAMME



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo yacon DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | Ilpakruyeckue A op
n/m Bceero H3YyYCHUS o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 IIpencraBnenvie faHHBIX B 1 bubmmoteka [{OK
TabnuLax https://m.edso0.ru/863ec1f8
5 [IpakTryeckue BEIYUCIICHHUS 110 1 bubmuotexa [IOK
TaOJIMIHBIM JTAHHBIM https://m.edsoo.ru/863ec324
3 W3BneyeHue n nHTEpIIpETaIIUS 1 bubmotexa [IOK
TaOJIMYIHBIX JAHHBIX https://m.edsoo.ru/863ec78e
4 [Ipaktnueckas padota "Tabmuisr" 1 1
I'padmueckoe nmpencraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bu6mmnoreka IJOK
CTOJIOUKOBBIX (CTOIOYATHIX) https://m.edso00.ru/863ed18e
JUarpaMm
4 .
o | e |
PHMEPHLA P https://m.edso00.ru/863ed602
JIuarpaMmm
7 [IpaxTuueckas pabora 1 1 bubmmoreka LIOK
"TuarpaMMsl" https://m.edsoo.ru/863ed72e
3 Yucnossle Habopbl. CpenHee 1 bub6mmoreka I[JOK
apupMeTHIECKOES https://m.edsoo.ru/863ed846
9 Uucnossie Habopbl. CpenHee 1 bubmorexa [OK
apudmeTrueckoe https://m.edso0o.ru/863ed846



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

MenuaHa 9uCIIOBOro Habopa.

bubmmnoreka IJOK

10
Y cTONYNBOCTE MEIUAHDI https://m.edsoo.ru/863edb3e
1 MenuaHa 9UCIIOBOro Habopa.
Y CTONYNBOCTH METUAHBI
12 [IpaxTuueckas padota "Cpennue bubmmorexa [{OK
3Ha4YeHUs" https://m.edso00.ru/863edc6a
Hawnbonpimee n HauMeHbIee
13 3HAYCHUS YHCI0BOro Habopa bubmotera [IOK
pa. https://m.edsoo.ru/863ee07a
Pa3max
HauGonbiiee 1 HauMeHbIIEE
14 3HAYEHUs YUCIOBOTO Habopa.
Pazmax
HawubombIiiee 1 HauMEHbIIICE
15 3HAYEHUS YMCIIOBOT0 Habopa.
Pasmax
KonTponbhas pabota no remam
16 "IlpencraBiieHrEe JaHHBIX bubmorexa [IOK
P o https://m.edsoo.ru/863ee390
OmnucarennbHas CTaTUCTHKA
17 Crny4daitHast ©”BMEHYHUBOCTh bubmmoreka [{OK
(mpumepsl) https://m.edsoo.ru/863ee4bc
18 YacToTa 3HaYEHH B MAaCCUBE bubmotexa [IOK
JTaHHBIX https://m.eds00.ru/863ee69c
bub6nmmnoreka IJOK
19 r
PY[THHpOBIa https://m.edso00.ru/863ee9d0
20 l'ucrorpammel
21 IM'acrorpammer bubmotera [IOK

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



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

[IpakTueckas pabora

bubmmnoreka IJOK

22
"CiyyaliHasi UBMEHYHBOCTD" https://m.edsoo.ru/863eecc8
I'pad, Be a, peopo.
23 Hp e(bc:alzfelll;te 32 azn C bubmorexa [TOK
bt 8 https://m.edso0.ru/863eef52
MOMOIIIBIO Tpada
Crernenb (BaJIGHTHOCTb)
o4 BepimHbL. Yucino pédep u bubmotexa [IOK
CyMMapHasi CTETeHb BEPIIH. https://m.edsoo.ru/863efOba
Ilens u nyKI
enb 1 UK. [IyTh B rpade.
25 E e CT;JIeHI/IeB(; CBH3IfO((:1”)FH bubmmorexa IIOK
P https://m.edso0.ru/863ef236
rpada
26 [IpencraBnenue 06 bubmuorexa [JOK
OPHEHTUPOBaHHBIX rpadax https://m.edsoo.ru/863ef3b2
97 Cry4yaliHbI OTIBIT U CITy4alHOE bubmotexa [IOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTD 1 yacToTa COOBITHS.
Posp ManoBeposTHBIX 1 bubmmorexa [{OK
28
MIPAKTUYECKU JOCTOBEPHBIX https://m.edso00.ru/863ef646
COOBITHII B IPUPOJIE U B OOILIECTBE
29 MoHera u urpajibHas KOCTb B
TEOPUH BEPOSATHOCTEN
[TpakTryeckas padora "Hactota bubmuorexa [{OK
30 "
BBIIIAJICHUS OpJa https://m.edsoo.ru/863ef8a8
KonTponbhas paboTa mo remam
31 "CiyualiHast ©3MEHUYUBOCTD. bubmmorexa [{OK

I'padbl. BeposTHOCTH city4aifHOTO
coOwITHS"

https://m.edso00.ru/863f0186



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

32 [ToBTOpeHue, 0600IIEeHNE. 1 bubmmorexa [JOK
[IpencraBnenune gaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, obodIIeHHE. 1 bubmmoreka [JOK
OnucarenbHasi CTaTUCTUKA https://m.edso0.ru/863efbaa
I1 , 0000 .

" BOBTOpeHI/Ie 000 HIUeHI/Ie , BuGmorexa [IOK

CPOFTHOCTD CIIYHaHoro https://m.edsoo.ru/863efec
COOBITHS
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPO'PAMME



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

8 KJIACC

KoanuectBo yacoB DJIEKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrposbnbie | Ilpakruyeckue
n/n Bcero u3yueHHus1 | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [IpencraBneHue nJaHHBIX. 1 bubmoreka IJOK
OnucarenbHasi CTaTUCTUKA https://m.edso00.ru/863f029e
5 CnyualiHas U3MEHUNUBOCTD. 1 bu6mmoreka I[JOK
Cpennue 4nciioBoro Habopa https://m.eds00.ru/863f03fc
3 Cnyualinbie coObITHs. BepositHoCTH 1 bubmuorexa [{OK
Y 4aCTOThI https://m.eds00.ru/863f0578
Kitaccuueckue monenu Teopuu
4 BEpPOSITHOCTEN: MOHETA M UTpaJIbHAS 1 bubamorera LHOK
P ' P https://m.edsoo.ru/863f076¢c
KOCTb
bu6moreka [IOK
> Oriconenns 1 https://m.edso0.ru/863f0a50
bubmoreka IJOK
6 1
Jluctiepeis HHCioBoro Habopa https://m.edsoo.ru/863f0a50
7 CranaapTHOE OTKIIOHEHHE 1 bu6mmoreka I[JOK
YUCJIOBOTO Habopa https://m.edsoo.ru/863f0bfe
bub6nmmnoreka IJOK
8 1
JluarpamMl pacceHBaits https://m.edso0.ru/863f0ea6
bu6mmoreka [JOK
9 M 1
HOMECTBO, TOAMHOIKECTEO https://m.edso0.ru/863f1180
Onepa a 0’KECTBAMU:
10 061: ;IT:HI:IeHreH efeqzznl\zn 1 bubmmorexa LOK
A > TIeP ’ https://m.eds00.ru/863f143c
JIOTIOTHCHHE



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

CaoiicTBa onepaiiuii HaJ
MHO)KECTBAMH: TIEPEMECTHTEILHOE,

bubmoteka [IOK

11
coYeTaTenbHOE, https://m.edso0.ru/863f1784
pacrnpenenuTeabHOe, BKITFOUEHUS
12 I'padmueckoe mpencraBieHne bubmotexa LIOK
MHOKECTB https://m.edso0.ru/863f198c
KonTtponbHas pabota o remam
13 n n
Cratuctuka. MHOXeCTBa
14 DneMeHTapHbIE COOBITHSI. bubmuoreka [{OK
Crny4aifHbie COOBITHS https://m.eds00.ru/863fldec
BnaronpusitcTBytomnme
15 3neMera HBIC ZOGL:ITI/I}I bubmorexa [TOK
P . https://m.edso0.ru/863f1dec
BepositHocTH COOBITHI
bnaro CTBYIOIIIWE
16| smewemapnie cobumna buGmiorera LIOK
P . https://m.edso00.ru/863f1f72
BepositHocTH cOOBITHI
OnBITHI ¢ PABHOBO3MOXHBIMU
bubmoreka IJOK
17 ANIEMEHTAPHBIMU COOBITHIIMH.
. . https://m.edsoo.ru/863f21ca
CnyuaiiHblii BEIOOD
OMBITBI C pABHOBO3MOXKHBIMU
18 3JIEMEHTapPHBIMH COOBITHSIMH bubmorexa OK
rapt ' https://m.edsoo.ru/863f21ca
Crny4aifHblii BHIOOD
[Tpaktruueckas padora "OnbITHI C
19 ABHOBO3MO)KHBIMHU Bubmiorexa ITOK
P " https://m.edso0.ru/863f235a
AJIEMEHTAPHBIMU COOBITHUSMH
20 Jepeso bubmoteka [IOK

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



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

CaoiicTBa jepeBa: eMHCTBEHHOCTh

91 IIyTH, CYLIECTBOBAaHUE BUCAYEH bu6mmoreka LIOK
BEPLUMHBI, CBA3b MEKY YUCIOM https://m.edso00.ru/863f2bac
BEPIINH U YUCIIOM pEOEp
bu6moreka [IOK
22 HpaBio ymmoskeHms https://m.edso0.ru/863f2cd8
bubmoreka IJOK
23 1lpaBitio yMHOKeHHS https://m.edso0.ru/863f2e36
bubmuorexa IJOK
24 [IpoTuBoONONIOKHOE COOBITHE https://m.edsoo.ru/863F2f8a
o5 Huarpamma Diinepa. O0benuHeHne bubmotexa [IOK
U TIepeceueHne CoObITUI https://m.edsoo0.ru/863f3214
%6 HecoBmectnrie cobbiTusi. Dopmyia bubmmorexa IIOK
CIIOKEHUS BEPOSITHOCTEH https://m.edso00.ru/863f3372
97 HecoBmecTHbie coObiTHS. DopMyrna bubmmorexa I[{OK
CIIO’KEHMS BEPOSATHOCTEN https://m.edso0.ru/863f3764
[IpaBuio ymMmHOXEHUSA
o8 BEPOSITHOCTEN. Y CIIOBHAs bubmmorexa [{OK
BEpOATHOCTH. HesaBucruMble https://m.edso0.ru/863f38ae
COOBITHS
IIpaBuio ymMHOXEHUSA
29 BEPOSITHOCTEN. Y CIIOBHASI bubmuorexa [{OK
BeposTHOCTh. HezaBucumble https://m.edso0.ru/863f3b06
COOBITUS
[IpencraBnenue ciry4aitHOro bubnmoreka IIOK
30
9KCIEPUMEHTA B BUJIE JlepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciydaitHoOro bu6moreka IIOK

SKCIIEPUMEHTA B BUJIE JepeBa

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



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
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[ToBTOpeHue, 06001IEHHE.

bubmuoreka IIOK
32 gi ;izziz:i;ﬁ;i;’(a L h’rtps://m.edsoc])_.I ru/863f4128
33 IToBTOpenue, o6odeHue. I'padol 1 ﬁgg?;;?:(ﬁi?ﬁg& £4312
KonTtponbHas pabota o remam
34 "CiyualiHble COOBITHUS. 1
BepositHocTb. ['pader”
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOIT'PAMME



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

9 KIIACC

KoauyectBo yacon DJIeKTPOHHBbIE
Ne Hara uugposbie
Tema ypoka Konrposbubie | Ilpakruyeckue
n/n Bcero U3yueHHs1 | oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
bu6moreka IJOK
1 IT 1
PEICTABIICHHE NaHibX https://m.edsoo.ru/863f47ea

bu6moreka LJOK

2 (0] 1

HHCATCIbHAR CTATHCTHIA https://m.edsoo.ru/863f47ea

3 Omnepannu HaJ COOBITUIMH 1
HezaBucumocTs coObITHIT

5 KomOuHaTopHOE IpaBUIIO 1 bu6moteka [JOK
YMHOXKEHUS https://m.edso0.ru/863f4e16

5 [lepectanoBku. @akropuall. 1 bu6motexa [JOK
CoueTaHus 1 YU CIIO COYETaHUI https://m.edsoo.ru/863f4e16

bu6moreka IJOK

7 T IT 1

PeyrobHuict lackal https://m.edso0.ru/863f5014
[TpakTHueckas padbota

8 "BbruncieHue BEposITHOCTEN ¢ 1 1 bu6moreka [JOK
MCIOJIb30BAHUEM KOMOWHATOPHBIX https://m.edso0.ru/863f5208
(YHKIIUH 2JIEKTPOHHBIX Ta0mI"

I'eomeTpuyeckast BEpOSITHOCTb.

9 CrnyuaiiHblil BIOOP TOUKHU U3 1 bu6motexa [JOK
(burypsl Ha JIOCKOCTH, U3 https://m.edso0.ru/863f5884
0Tpe3Ka, U3 AYTU OKPY>KHOCTH

10 I'eomeTpuyeckast BEpOSITHOCTb. 1 bu6motexa [JOK

CitydaiiHblif BBIOOP TOYKHU U3

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



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

(GuUrypsl Ha MJIOCKOCTH, U3
OTpe3Ka, U3 IyT'H OKPYKHOCTH

I'eomeTpuyeckast BEpOSITHOCTb.
CryyaitHblif BBIOOp TOUKHU U3

bub6muorexa IJOK

11
(buUryphl Ha IIOCKOCTH, U3 https://m.edsoo.ru/863f5bfe
OTpe3Ka, U3 AYTU OKPYKHOCTH
['eomeTpuyeckast BEpOSITHOCTb.
12 Crny4aifHbIii BEIOOP TOYKH U3 bu6motexa [JOK
(GuUrypsl Ha NJIOCKOCTH, U3 https://m.edso0.ru/863f5e10
OTpe3Ka, U3 IYT'H OKPY>KHOCTH
UcnbiTanue. Ycnex u Heyaaya.
13 Cepust HCTIBITAHUH JI0 TIEPBOT'O bubmorexa [OK
https://m.eds00.ru/863f6162
ycrexa
UcnwiTanue. Ycnex u Hey1aya.
14 Cepus ucnipITaHUM 10 IEPBOTO buomiorexa LIOK
P RO TIep https://m.edso00.ru/863f6356
ycrexa
UcnbiTanue. Ycnex u Heyaaya.
15 Cepust ucnbITaHUH 10 TIEPBOTO
ycrexa
Hcnbrtanus beprymm.
16 BeposiTHOCTH COOBITHIA B CEpUU brbmorexa LIOK
P . P https://m.edso0.ru/863f64d2
ucneiTanuil bepnym
Hcneita be .
17 BeH(I::ITTHIi)I/(I:jH clo)gt}:;:;ll;l B CEpUHU bubmorexa [JOK
P . P https://m.edso00.ru/863f6680
ucnblTaHuil beprym
18 [TpakTHueckas padbota bu6motexa [JOK

"Ucneiranus beprymm"

https://m.edso0.ru/863f67de



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

19 CrnyuaiiHasi BeIMYMHA U bu6motexa [JOK
pacnpeneneHrue BEpOITHOCTEN https://m.edsoo.ru/863f6b44
MaremaTHdeckoe OXKHIaHuE U bub6muorexa IJOK

20 .

JUCHepcusi CIy4aliHON BEIMYUHBI https://m.edsoo.ru/863f6da6
[Tpumepsl MaTEeMaTHIECKOTO

21 U oo bu6mmoreka [JOK
QAT TeopeTirecKor https://m.edso0.ru/863f6f86
CpeIHEro 3HAaYCHHS BEIMYHUHBI

29 [TonsTHE O 3aKOHE OOJIBIIMX bubmuoreka [IOK
qucen https://m.edso0.ru/863f72c4

23 N3mepeHune BepoATHOCTEN C bu6moreka [JOK
MOMOIIBIO YACTOT https://m.eds00.ru/863f7652

24 [TpumeHeHue 3aKoHa OOJBINX bubmuotexa [HOK
qrcen https://m.edso00.ru/863f7116

o5 O06o01IeHNe, CHCTEeMaTH3AIIHS bu6moreka [JOK
3HaHui. [IpencraBiieHrne naHHBIX https://m.eds00.ru/863f783c
O0600111EHHE, CHCTEMATH3AIIHS

26 3HaHui. OnucaTenpHast
CTaTUCTHKA
O060011EeHIE, CHCTEMATH3AIHS

27 3HaHI/II; [IpencraBieHue :HHI:IX bubmmorexa LIOK

e A i https://m.edso0.ru/863f893a
OnucarenpHas CTaTUCTHKA
O00011EHE, CHCTEMATH3AIIAS
28 3HaHI/II; BepostHOCTB CiT I;ﬁHoro buomorexa [TOK
2P i https://m.edsoo.ru/863f7ade
COOBITHUS
O0600111EH1E, CHCTEMATU3ALIUS
29 3HaHUM. BeposATHOCTH CilydaiiHOTO bubmmorexa [{OK

COOBITHS. DJIEMEHTHI
KOMOWHATOPUKH

https://m.edso0.ru/863f7c9c



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
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https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c

O0600111EH1 E, CHCTEMATH3ALIHS

bubmoreka IJOK
30 . 1
SHAHIH. DICMEHTEI https://m.edsoo.ru/863f7e54
KOMOWHATOPUKH
O0001IEHNE, CHCTEMAaTH3AIINAS
31 3HaHUU. DIEeMEHTbI 1 bubmorexa [{OK
koMmOuHatopuku. CiyuyaitHpie https://m.edsoo.ru/863f8408
BEJIMYUHBI U PACTIPEICTICHHS
0600 ,
0 IE[GHHC CIECTCM3.TI/I33.I.II/I$I Bu6morexa [IOK
32 3HaHui. CiyyaliHbIe BETUYMHBI U 1
https://m.edsoo.ru/863f861a
pacrpeneneHus
bu6moreka [JOK
33 n 0 1
TOTORas KORIPOIIBEA pabora https://m.edso0.ru/863f8b56
34 O0001IEHHE, CHCTEMATH3AIINS 1
3HAHUI
OBUIEE KOJIMYECTBO HACOB I1O 34

ITPO'PAMME



https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI OCBOEHUSI 0CHOBHOI
MpoBePSIEMOT0 .
o0pa3oBaTe/IbHO NPOrPaMMbI OCHOBHOI0 00111€r0 00pa3oBaHus
pe3yJbTara
5) BeposTHOCTB M cTaTHCTHKA
Yurtate wuHpOpMAIMIO, TPEACTaBIEHHYIO B Tal0nmuIax, Ha
£1 quarpamMmax, MpEeACTaBIIATh JaHHbIE B BHJE TaOlUI, CTPOUTH
JIarpaMmbl (CTOJOMKOBBIE (CTONIOYATHIE) U KPYTOBBI€) IO MacCCHUBaM
3HAYECHU U
£2 OnucelBaTh U HMHTEPHIPETUPOBATH peaJbHbIE YHCIOBBIC JAaHHBIC,
IPeACTaBJICHHBIC B Ta0IMIIaX, HA [UarpaMMmax, rpadukax
Hcnonbs3oBath JUIs  ONWCaHUsA  JIaHHBIX  CTAaTUCTUYECKUE
53 XapaKTePUCTUKH: CpeaHee apupMeTndeckoe, MearaHa, HauOoJIbIee
Y HauMEHbBIIIee 3HAYSHUS, pa3Max
HNmets npencraBiieHne O CIlydyalHOW M3MEHUYMBOCTM Ha IpUMEpPax
54 1eH, (PU3UYECKUX BEIUYUH, aHTPOMOMETPUUECKUX JaHHBIX, UMETh
MIPENCTABIIEHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KUIIACC
Kon .
IIpoBepsieMble peMeTHbIE Pe3YabTATHI 0CBOEHHS OCHOBHOM
NPoBepPsSieMOro .
00pa3oBaTe/IbHOI NPOrPaMMbl 0CHOBHOT0 00111eTr0 00pa3oBaHusl
pe3yiabTara
5 BepositHOCTD U cTaTHCTHKA
N3Bnekats u mpeoOpa3oBbIBaTh WH(OPMAIUIO, TIPEACTABICHHYIO B
51 BHJIC TaOJUII, TUarpamMMm, rpauKoB, MPEACTaBIATh JaHHBIC B BUIE
TaOIUII, TUarpamm, rpauKoB
OnuchiBaTh JaHHBIE C IMOMOIIbIO CTATUCTUYECKUX IOKA3aTEese:
5.2 CpeIHUX 3HAYEHUU W Mep pacceuBaHMs (pa3Max, AUCIEPCUS U
CTaH/IAPTHOE OTKJIOHCHUE)




5.3

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHUH M YaCTOTHI COOBITUM, B TOM

YHUCIIE 10 pe3yJibTaTaM U3MEpPEeHU U HaOJII0 IeHU I

5.4

HaxonuTh BEpOSTHOCTH CIyY4aiHBIX COOBITHI B OINbBITaX, 3Has
BEPOSITHOCTU AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIC B ONBITaX C

PaBHOBO3MOXHBIMHU 3JIEMCHTAPHBIMHA COOBITHSIMH

9.5

Hcnonp3oBaTe  rpaduyeckue  MOAeNU:  J€peBO  CiydailHOTro

OKCIICPUMCHTA, fTuarpaMmbl Sﬁnepa, YU CJIOBAA IIpsAMas

5.6

OnepupoBaTh MOHSATUSMU: MHOXECTBO, MOJMHOKECTBO; BBIMOJIHATH
omepallid HaJ MHOXECTBaMHU: OOBbEAMHEHHE, TIepeceueHue,
JOTIOJTHEHHUE; TEPEYUCISATh 3JIEMEHTHI MHOXECTB, MPUMEHSTh

CBOMCTBa MHOYKECTB

5.7

Hcnonb3oBath rpaduueckoe MpeAcTaBICHHE MHOXECTB U CBS3el
MEXIYy HUMU JUIsl OIMCAHUS IPOLECCOB U SIBJIECHUI, B TOM YHCIIE NIPU

pEIIeHNH 33/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB U KYpCOB

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjbTara

IIpoBepsiemMble IpeAMeTHBIC Pe3Y/IbTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeIbHOI NPOrPpaMMbl 0CHOBHOT0 00111eTr0 00pa3oBaHus

5

BeposTHOCTB U cTaTHCTHKA

5.1

H3Bnekats u HpeOGPaSOBBIBaTI) I/IH(i)OpMaI_[I/IIO, MMpCACTABJICHHYIO B
pa3iiIMYHbIX HUCTOYHHUKAX B BUJ/IC Ta6J'II/IL[, JuarpamMm, l"pa(i)I/IKOB,

MPEJICTABIIATh JaHHbIE B BU/E Ta0JIUII, AHarpaMM, rpaduxoB

5.2

Pemrats 3agaun OpraHu30BaHHbIM nepe6op0M BapUaHTOB, a TAKXEC C

HCIIOJIb30BAHUEM KOM6I/IHaTOpHLIX npaBuJI U METOOOB

5.3

Wcnonp30BaTh  OmHCATCIBLHBIC XapaKTCPUCTUKKU JI1 MAaCCHBOB
YUCJIOBBIX OJAaHHBIX, B TOM YHCJIC CPCIHUC 3HAYCHHA W MCPLI

paccerBaHuUs

5.4

HaXO[[I/ITI) JacTOTHl 3HAUEHWH W YacTOTHI CO6BITI/I${, B TOM 4YUCIIC

MOJIL3YSCh Pe3ybTaTaMH MPOBEAEHHBIX H3MEPEHUN U HAOIOIeHU

9.5

HaxoauTh BEepOSITHOCTH CITy4alHBIX COOBITHI B M3y4EHHBIX OIBITAX,

B TOM YHCJIC B OIbITaX C PABHOBO3MOXHBIMU 3JICMCHTAPHBIMU




COOBITUSIMHU, B CEpPHUSIX HCIBITAHUM 10 MEpPBOro ycmexa, B CEpHsiX

ucnbiTanuii bepaymm

HMmMeth npencraBieHue O CIy4YalHON BEUYMUHE U O PacIpe/leNIeHUn

5.6

BEPOATHOCTEHN

WmeTsb npeacTaBiaeHne 0 3aKOHE OOJBIIUX YHCEN KaK O MPOSBICHUU
o.7 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH U O POJIM 3aKOHA

OOJIBIIMX YUCEJl B IPUPOJIE U OOLIECTBE




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
5 BeposaTHOCTb U cTaTHCTHKA
[TpencraBneHnne naHHBIX B BUE TaOIHUIl, AUarpaMM, rpaukoB. 3anoiHeHne
TaOJUI], YTEHUE U MOCTPOEHHE AMAarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbix). YUreHwe rTpaduKOB pealbHBIX MpoleccoB. M3BieueHue
uHopmaluu U3 auarpaMMm U TaOJMIl, UCIOJIb30BAHUE W MHTEPIIpETalUs
JTAHHBIX
OnucarenpHas CTaTUCTUKA: cpeAHee apu(MeTHUYecKoe, MeAraHa, pa3Max,
52 HauOospIlee M HauMeEHbIllee 3HayeHHs: Habopa YHCIOBBIX JAHHBIX.
IIpumepsl cy4aiiHON U3MEHYMBOCTHU
CrydaiiHbIl SKCIIEPUMEHT (OIBIT) U CIyd4ailiHOE COOBITHE. BeposSTHOCTD M
5.3 gactota. Pojib MaIOBEpOSITHBIX U MPAKTUYECKU JIOCTOBEPHBIX COOBITHH B
npupoje 1 B obmiectBe. MoHeTa 1 UrpajibHas KOCTh B TEOPUU BEPOSITHOCTEN
I'pad, Bepmmna, pedbpo. Crenenp BepumHbl. Yucimo pédbep m cymmapHas
54 creneHb BepiuH. [IpencraBnenue o cBsa3HoctH rpada. Llenu u nuxnsl. [Tytn
' B rpadax. OOxom rpada (diimepoB myth). I[IpeacraBienue 00
OpHEHTHpOBaHHOM rpade. Pemenne 3amad ¢ momoisio rpados
8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBieHne NaHHBIX B BHJI€ TAOJHII, AUArPaMM, TpadrKoB
52 MHOXecTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Onepauuu Haj
' MHOYKECTBaMH: 00bEANHEHNE, IEpeceyeHuUE, JT0NOJHEHNE
53 CBolicTBa onepanuit Haj MHO>XECTBaAMH: IIEPEMECTUTEIILHOE,
' COYETaTENbHOE, PACIPEAEINTENBHOE, BKIIOUEHUS




c4 Hcnonp3zoBanue rpaguueckoro mpeacTaBieHUs MHOXKECTB IS ONHUCAHUS
' peaJIbHBIX MPOLIECCOB U SBJIEHUH, IPU PEIIEHUH 3aa4.
. N3mepenne paccenBanus qaHHbIX. [{ucnepcust U cTaHAapTHOE OTKIOHEHUE
' YHCIIOBBIX HAOOPOB. J{uarpaMMa paccenBaHUs
DneMeHTapHbIe COOBITUS ChydailHOro onbiTa. CiydailHbie COOBITHSA.
56 BepositHocti  coObITHii. ONBITEI C PaBHOBO3MOXHBIMHU 3JIEMEHTapHBIMU
' coOpiTuaMu. CriyuaiiHelii BbIOOp. CBSI3b MEXAY MAaJOBEPOSATHBIMH H
IPAKTHYECKH JJOCTOBEPHBIMH COOBITUSIMH B IPUPOJIE, OOIIECTBE M HAyKe
HepeBo. CBoiicTBa nepeBbEB: EAMHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE
5.7 BUCSYEH BEPIIMHBI, CBSA3b MEXAY YHCIOM BEpIIMH U YHUCIOM pEDep.
[IpaBuio ymHoeHus. Pemenue 3agad ¢ noMoipo rpagos
[IpotuBomnonoxusie coObiTus. Juarpamma Oiinepa. OObenuHeHHE U
5.8 nepeceuenue cooObiTuil. HecoBmecTHbie coObITHA. DOpMysa CIIOXKEHHS
BEPOSATHOCTEU
59 VYcnosHas BeposiTHOCTS. [IpaBuno ymHoxxenus. HezaBucumebie coObITHS
[IpencraBnenue skcnepuMeHTa B BHJe JepeBa. Pemienue 3amau Ha
5.10 HaXO0XJACHHE BEPOATHOCTEN C IOMOIIBIO AEPEBA CIIY4ailHOr0 IKCIIEPUMEHTA,
auarpamm Ditniepa
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUSA
5 BepositHOCTD U cTaTHCTHKA
[IpencraBneHre  OaHHBIX B BHAE  Tabuul, JuarpamM, TpaduKoB,
5.1 MHTEpIpeTalus TaHHbIX. YTeHne U TOCTPOeHU e Ta0NuL, AnarpamMmm, rpaukoB
10 PeaJIbHBIM JJAHHBIM
52 [TepecTanoBku u paxTopuan
5.3 CoueTanus 1 YUCIO COUETaHUMN
5.4 Tpeyronbuuk [lackans. Pemenue 3a1a4 ¢ ncrnonb30BaHMEM KOMOMHATOPUKH
- I'eomerpuyeckass BeposiTHOCTh. Ciy4aiiHblii BBIOOP TOYKHM W3 (UIYpHl Ha
' IJIOCKOCTH, U3 OTPEe3Ka U U3 IyTU OKPY>KHOCTH
5.6 Ucnpitanue. Ycenex u Heynaya. Cepus HCIBITAHUH /10 IEPBOTO ycrexa




Cepust ucneiTanuii bepaynmu. BepostHocTH cOOBITHH B CEPUHM MCIBITAHUN

5.7
bepuymnmu

5.8 CrnyuaiiHasi BeJIMUMHA U paclpeeseHHe BEPOsITHOCTEN

5Q Marematnueckoe oxuaaHue u aucnepcus. [lpumepbl mMaTeMaTHyecKOro
' OKHMJIAHUS KaK TEOPETUUECKOI0 CPEHEr0 3HAUCHUS BETUYMHBI

510 MaremaTueckoe OXHAAHUE W JUCHEpPCUs CIy4alHOM BEJIMYUHBI «YHUCIIO
' YCIIEXOB B CEPHUH UCIIBITAaHUN bepHyim»

£ 11 [Tonsitre o 3akoHe OonbIMX ynces. M3MepeHne BEpOSITHOCTEH C MOMOIIBIO

yacToT. PoJib ¥ 3HaUeHne 3aK0HAa OOIBIINX YK CEN B npupoac u 06HI€CTB€




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OEPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBePsIEMOT0
TpedOBaHUA

IIpoBepsieMble TPeOGOBAHMA K PeIMETHBIM Pe3yJIbTATAM OCBOCHHUSA
OCHOBHOM 00pa3oBaTeJIbHOM NPOrPaAMMbI OCHOBHOT'0 00111€ro
oOpazoBaHusi Ha ocHOBe ®PI'OC

YMeHue onepupoBaTh  MOHSATUSMHU: MHOXECTBO, IOJMHOXECTBO,
orepalnyy HaJ MHOXXECTBaMH; YMEHHUE ONEepHUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, MUK, IPUMEHATh UX IIPU PELICHUH 3a/1a4; yMEHHE
UCMOJb30BaTh T'paduyeckoe MpeacTaBICHHE MHOXECTB JJIsl OMHMCaHUs
peasIbHBIX MTPOLIECCOB U SIBJICHUH, PU PEIIEHUH 3a/1a4 U3 IPYTHX Y4eOHBIX
IPEIMETOB

YMenue OIICpUpOBaAThb IOHATHAMU: OIIPCACICHUC, AKCHOMA, TCOpCMa,
J0Ka3aTcIbCTBO, YMCHUC paciio3HaBaTb HCTUHHBIC " JIOXKHBIC
BbICKAa3bIBaHWA, IMPUBOJWUTL IMPHUMEPbI W KOHTPIIPUMECPBI, CTPOUTH
BBICKA3bIBaHUA U OTPULAHUA BBICKa3bIBaHUM

VYMeHue onepupoBaTh MOHATHSAMHU: HaTypajbHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIIO, IEIUMOCTh HATYyPAJIbHBIX YUCE, IPU3HAKHU JEIUMOCTH,
eJI0€ YK CII0, MOYJIb Uncia, OOBIKHOBEHHAS JpO0h U AecaTUYHas APoOb,
CTaHJAPTHBIN BUJ YMCJIA, pALlHOHAIBHOE YUCII0, UPPALMOHAIBHOE YU CIIO,
apudmMernuecKkuil KBaApaTHBIH KOPEHb, YMEHHE BBHITOIHATH NEHCTBUS C
YHCIaMHU, CPABHUBATh U YIOPSIOYMBATH YMCIIA, IPEACTABIATh YUCIA Ha
KOOPIMHATHOM MPSIMOM, OKPYIJIATh YMCIa; YMEHUE JeaTh MPUKUIKY U
OILICHKY pe3yJIbTaTa BIYUCICHUN

YMeHue omnepupoBaTh IMOHATUSAMM: CTEIEHb C LEIbIM I10Ka3aTeleM,
apumMernueckuil KBaJpaTHBIH KOpPEHb, MHOIOYJIEH, ajredpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTENEHU OOJbIlIe
€IMHULIbI; YMEHUE BBINOJIHATh pacy€Thl 10 (opMyJiaM, Ipeodpa3oBaHUs
LEJIbIX, APOOHO-PallMOHAJILHBIX BBIPAKEHUN U BBIPAXKEHUI C KOPHSIMH,
Pa3I0KEHHE MHOTOWIEHA HA MHOXKHUTENN, B TOM YU CJIE C UCIOJIb30BAHUEM
(bopMyI1 pa3HOCTH KBAAPATOB M KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMHU: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM MEPEMEHHOM, UM CIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOI;
YMEHHME pellaTh JMHEHHble M KBaJpaTHbIE YpaBHEHHUS, JAPOOHO-
paloHalbHbIE YpaBHEHHs C OJHOM IEPEMEHHOM, CHUCTeMBbl JBYX
JUHEWHBIX YpaBHEHUW, JIMHEHHbIE HEPABEHCTBA M HX CHCTEMBI,
KBaJIpaTHbIE U IPOOHO-pallOHAIbHbBIE HEPABEHCTBA C OIHOM IepeMEHHOM,
B TOM 4YMCJI€ [IPU PELIEHUH 3a]a4 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3a/1a4; yMEHHUE UCII0JIb30BAaTh KOOPAMHATHYIO IPSIMYIO U KOOPAUHATHYIO

IJIOCKOCTD J1JIs1 U300 payKeHUs pelIeHU ypaBHEHH, HEpaBEHCTB U CUCTEM




YMeHue omnepupoBaTh MOHATHAMM: (QYHKUMS, IpaduK (YHKIUH, HYIU
(bYHKIIUHM, TPOMEXYTKHA 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3PaCTaHHS,
yObIBaHMS, HAaWOoOJIbIlIee M HaWMEHbIIEE 3HAUYCHUS (DYHKIMH; YMEHHE
ONEepUpOBaTh TMOHATUSMHU: TMpsAMas MPONOPIHOHANLHOCTD, JWHEWHas
GyHKIUS, KBaapathuHas (YHKIMSA, oOpaTHas MPOMOPIUOHATIBHOCTD,
napabona, runepooma; yMeHHe CTPOUTh rpaduKu PYHKIIHIA, HCIIOTh30BATh
rpadMKH IS ONpenesieHHs] CBOWCTB IPOLIECCOB M 3aBHCUMOCTEH, st
peleHus 3a7a4 U3 APYruX Y4eOHBIX MPEIMETOB W PEajbHON >KU3HHU;
YMEHHUE BhIpaKaTh POPMYyJIaMU 3aBHCUMOCTH MEX/1y BETHUYNHAMU

YMenue ONepUpOBaTh MTOHSTHSIMH:: MOCJIEA0BATEIBHOCTD,
apudMeTHIecKas U TeOMETPUIECKas MPOTrPEeCCUr; YMEHUE HCI0JIb30BaTh
CBOMCTBA MMOCJEI0BATENLHOCTEH, (POPMYJIIBI CYMMBI U OOIIEro 4jieHa MpU
pElIeHUH 3a/1ad, B TOM YHCIe 3a7a4 U3 JAPYruX yueOHBIX MPEIMETOB U
peanbHOM )KU3HU

YMeHue pemarh 3a7auy pa3HbIX TUIOB (B TOM YHCIIE€ HA IPOLIEHTHI, 1OJIU
U 4acTH, IBUKEHHE, padoTy, LIeHY TOBAPOB U CTOUMOCTb OKYIIOK U YCIIYT,
HaJOTH, 3aJayd W3 OO0JIaCTU YNpPaBIEHUS JUYHBIMU M CEMEHHBIMU
(uHaHCAMM); YMEHUE COCTABIISITh BbIPAYKEHUsI, yPaBHEHU s, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBUIO 3aJlayd, HCCIENO0BATh IIOJy4EHHOE pEUICHUE U
OLICHMBATBH MIPABJIONO000HOCTh MOIY4EHHBIX PE3YJIbTATOB

YMeHHe oneprupoBaTh MOHATHAME: QUTYpPa, TOUKA, OTPE3OK, IIpsiMasi, JIyd,
JOMaHas, Yroj, MHOTOYrOJIbHUK, TPEYroJIbHUK, PaBHOOCAPCHHBIH W
PaBHOCTOPOHHHMI  TPEYrOJBHHUKH, NPSIMOYTOJBHBIA  TPEYTOJbHHUK,
Me/MaHa, OWCCEKTpUca W BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOJIbHUK,
napajuieJiorpaMMm,  poMO,  TPSIMOYTrOJBHUK,  KBaapaT,  Tparelus;
OKPY)KHOCTb, KpPYT, KacaTeJbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH
(burypaMu; yMeHHE peliaTh 3a/1a4u, B TOM YK CIIC U3 TTOBCETHEBHOM KHU3HHU,
Ha HAXOXKJCHHE T€OMETPUYCCKUX BEIUYMH C MPUMCHECHUEM HM3y4YCHHBIX
CBOMCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATHSAMH: paBEHCTBO (QUIYp, pPaBEHCTBO
TPEYTroJbHUKOB; MapajlIeIbHOCTh U MEPIEeHIUKYISIPHOCTh MPSIMBIX, YTOJI
MEXIY TNPAMBIMH, NEPHeHIUKYJSIp, HAKIOHHAs, MPOEKIUs, Momodue
¢buryp, monobHble TPEYroJbHUKHU, CUMMETPUS OTHOCUTEIBHO TOYKU U
NpsMOM; YMEHHE pacrno3HaBaTh PaBEHCTBO, CHUMMETPUI0 U TMoAoOue
¢buryp, napaienbHOCTh U MepIeHIUKYIIPHOCTD MPSMBIX B OKPYKaOIIEM
MHUDE

11

YMeHue onepupoBaTh MOHATHUSAMU: JIJIMHA, PACCTOSIHHE, Yro (BeJIUYMHA
yria, CHHyC ¥ KOCUHYC YIJla TPeyTroJIbHUKA), MJI01ab; YMEHUE OLlEHUBATh
pasMepbl IPEIMETOB M OOBEKTOB B OKpYXAlOLIEM MHpE; YMEHHE
MPUMEHATH (HOPMYIIBI IIEpUMETPa U IIIOIIAIN MHOTOYT OJIbBHUKOB, JIJIMHBI
OKPY)KHOCTM M IUIOHIaAuM  Kpyra, o0beMa  HIpsIMOYTOJILHOTO
napajuieenunena; yMeHUe  NPUMEHATbh  NPU3HAKM  PaBEHCTBA

TPEYrOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOjIbHUKA, TEOpeMy




[Mudaropa, TpuroHOMEeTpUYECKUE COOTHOIIECHUS 1JI BEIUUCIICHUS JAJIHH,
paccTosiHUH, TII0MIAIen

12

Ymenue wu3o0paxkatb IIockue (Qurypel ¥ HUX  KOMOMHAIMH,
IIPOCTPAHCTBEHHBbIE (QUIYpbl OT PpPYyKH, C TOMOLIbI YEPTEKHBIX
UHCTPYMEHTOB UM  DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WU
CHUMBOJIbHOMY ONMCaHHUIO

13

VYMmenne OIIECPUPOBATE MOHATUAMM: MMPAMOYT'OJIbHAsA CUCTEMA KOOPAMWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3BCIACHHUC BECKTOPA HA
YUCIIO, CKaAJIKIPHOC IIPOU3BCACHUC BCKTOPOB;, YMCHHC HCIIOJIb30BATDH
BCKTOPBLI U KOOPAWHATBI I IPCACTABJICHUA JAHHBIX U PCHICHUS 3a/1a4, B
TOM YU CJIC U3 NPYTUX y‘Ie6HBIX MMpeaAMETOB U peaHBHOfI KHU3HHU

14

YMeHue oneprupoBaTh MOHITUSIMU: CTOJIOMKOBBIE U KPYTOBBIE AHArpaMMmbl,
TabmuIpl, cpenHee apu@MeTnyeckoe, MeauaHa, HaubOonbliee |
HauMeHbIllee 3HaUCHHUS, pa3MaxX YUCJIOBOro Habopa; yMeHHEe H3BIEKaTh,
MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HH(POPMALIHIO, TPEICTABICHHYIO
B Ta0JIMLIax U Ha JUarpamMmax, OTpakarolyto CBOHCTBA U XapaKTEPUCTUKHU
peaJIbHBIX MPOLIECCOB U SIBIEHUN; YMEHHE PAcllO3HABaTh M3MEHUMBBIC
BEJIMYUHBI B OKPY)KAIOIIEM MHUpE

15

YMeHue onepupoBaTh MOHATUSAMH: CIy4YaWHbIA OMNBIT (CIydalHBIM
AKCIIEPUMEHT), JJEMEHTapHOe COObITHE  (dJIEMEHTapHBIA  HMCXOJ)
CITy4ailHOT'O OTBITA, CIy4aiiHOEe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE
HAaXOAUTh  BEPOSATHOCTH  CIy4alHBIX COOBITM B  ONBITaX C
PaBHOBO3MOXKHBIMU JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHUE pelIaTh 3a4a9u
METOZIOM OpPraHMU30BAaHHOI'O Tepedopa M C HCIOJNIB30BAHHEM MPaBHIIA
YMHOXKEHHUSI; YMEHHE OLICHHBATh BEPOSTHOCTH pEAJIbHBIX COOBITHM U
SIBJICHUU, TTOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHM B OKPYKAIOLIEM MHPE U B JKU3HU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEI U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMeHue BBIOUPATh NOAXOAAIMNA N3yUEHHBIH METO JUUIs pellieH s 3aJauHu,
IIPUBOAUTH NPUMEPBI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U
KU3HHU, PACIIO3HABATh NPOSBICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
OIUCBIBaTh OTAEIbHBIE BBINAIOLIMECS PE3YJIbTAThl, MOJYUYEHHBIE B XOIE
pa3BUTUSA MATEMAaTUKH KaK HayKH, IPUBOAUTH IIPUMEPBI MaTEMaTHU ECKUX
OTKPBITUHI U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU




INEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IPOBEPJAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BEIYUCICHUS
11 Hatypanbsuble u nensie uncna. [Ipu3Haku 1e1MMOCTH LENbIX YUCes
12 OOBIKHOBEHHBIE U JECATUYHBIE APOOH, TPOIICHTHI, 0€CKOHEYHBIE TEPUOTUIECKUE
JIpoou
13 PanmonanpHbie yncna. ApudMeTniaecKue ornepauy ¢ palioHaIbHbIMU YHCITaAMH
[JeiictButensHbple  4yuciaa. Apudmerudeckue onepauud C JACHCTBUTEIBHBIMH
14 YUCIIAMU
15 [TpuOmm>xk€HHBIE BBIYMCICHUS, TMpaBUJia OKpPYIJIEHUS, MpPUKUAKA M  OIEHKA
' pe3ylbTaTa BHIYMCICHUI
2 AnredpanvecKue BhIpaKCHUS
21 BbykBeHHbIe BbIpaxeHHs (BBIPaXKEHHS ¢ IEPEMEHHBIMH )
29 Cremnenb ¢ nenpiM nokaszateneMm. CTeneHb ¢ pallMOHAJbHBIM ITOKA3aTeNIeM.
' CaoiicTBa cTeneHu
2.3 MHorouseHsl
24 Anrebpanyeckas 1poOb
ApudmeTrnuecknuil KOpeHb HATYpallbHOU cTeneHu. JleficTBUS ¢ apudMeTHd eCKUMH
25 KOPHSIMU HaTypaJIbHON CTENEHU
3 VYpaBHEHUS 1 HEPABEHCTBA
31 Ilenpie wu apoOHO-palMoHaNbHBIE ypaBHEHHs. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHHUI
32 [lensie 1 ApoOHO-paIMOHAILHBIC HEPaBEHCTBA. CucreMbl U COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienue TekCcTOBBIX 3a1a4
YucnoBble Mocie10BaTeIbHOCTH
41 ITocnemoBaTeabHOCTH, CLIOCOOBI 3a1aHHS ITOCJIEI0BATEILHOCTEN
4.2 Apudpmernueckas u reomeTpuaeckas nporpeccuu. Dopmyna CI0KHBIX MPOIEHTOB
5 OyHKUMU
@OyHkuus, cnocoObl 3aaHus GyHKUuU. ['padpuk pynkunnu. O6nacTb onpeaeiaeHus u
51 MHOXXeCTBO 3HaueHui GyHkuuu. Hymu pynkmuu. [IpoMexxyTku 3HAKOMOCTOSIHCTBA.
o [TpomMexxyTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl 1 MUHUMYMbI (DyHKITUH.
HauGonbiiee 1 HauMeHbIlee 3HaueHne PYHKIIMH Ha TPOMEKYTKE
6 Koopaunatsl Ha IpsIMOI U INIOCKOCTH
6.1 Koopaunatnas npsamas
6.2 JlexapToBbI KOOPIMHATHI HA TIOCKOCTH




I'eomeTpus

71 ['eomerpuyeckue GuUrypsl 1 X cBOicTBa
7.2 TpeyronbHuK
7.3 MHOroyrojasHuKH
74 OKpyXHOCTb U Kpyr
75 W3mepeHne reoMeTpudecKux BeIUUnH
7.6 BekTopsl Ha 1ockoCcTH
8 BeposiTHOCTD M cTaTucTHKA
8.1 OnucarenbHasg CTaTUCTHKA
8.2 BepositHOCTD
8.3 Komb6unatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

1. Bunenkun H.41., XKoxoB B.W.,YecnokoB A.C. u npyrue Maremaruka: 5-i
KJacc: 6a30BbIN

ypoBeHb: yueoHuK: B 2 yactsx M. [IpocBemenue 2023

2. Makapsiue FO.H., Munarok H.I'., Hemmikos K.W. u npyrue; mox pen.
TenskoBckoro C.A. Anrebpa

7 xn.-M.: TIpocsemienune, 2023

3. MakapsrueB FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pen.
TensikoBckoro C.A. Anrebpa

8 k1.-M.: [Ipoceemenue, 2024
4. JI.C.Atanacsn,B.®.byry3os, C.b. Kagomues, J.1". [To3usak, 1.W.FOauna
I'eomerpus 7-9 knaccsl M. [Ipocsemenne 2020

5. N.P. Bricoukuii, .B. SAmenko Maremaruka. BeposTHOCTh U cTaTUCTHKA: /-
9 kJ1accel: 0a30BbIi

ypoBeHb: yueOHuUK B 2 yacTsax M. [Ipoceemenue, 2023.

METOANYECKHUE MATEPHUAJIBI 1JI YYUTEJIA

1. MaTtemaTuka : 5—6-€ Kacchl : 0a30BbIN YPOBEHB : METOJIMYECKOE TTOCOOHE K
IPEAMETHOU

JIMHHNN

yueOHunKoB o mateMaruke H. 5. Bunenkuna, B. 1. Koxosa, A. C. YecHokoBa
u ap. — 2-¢

u31., crep. — Mocksa : [Ipocsemienne, 2023.

2. Marematuka. Anreopa : 7—9-¢ Kiacchl : 6a30BBI YPOBEHB . METOIMYECKOE
nocooue K



npeaMeTHON JTUHUH yueOHHKOB 110 anredpe 0. H. Makaperiuesa, H. T
Munmiok, K. .

Hemxosa u np./ —2 e u3n., crep. — Mocksa : [IpocBemnienue, 2023.

3. Maremaruka. ['eomerpust : 7—9-¢ kiacchl : 6a30BbI YPOBEHb :
METOJIMYECKOe TT0COOHe K

npeaMeTHoM JinHnK yaeOHukoB 1o reometpuu JI. C. AtanacsiHa, B. ©.
byrysosa, C. b.,

Kanomriiesa u ap./ — 2-e uzn., crep. — Mocksa : [Ipocsemenune, 2023.

4. Martematuka. BeposTHOCTB 1 cTatucTuka : /—9-e Kiacchl | 6a30BbIN
YPOBEHB :

METOJUYECKOE TOCOOHE K MPEIMETHOM JIMHUHU Y4EOHUKOB IO BEPOSITHOCTH U
cratuctuke M.

P. Bricomkoro, U. B. fAmenko nox pen. M. B. Amenko.

2-e u3/1., CTep. —
Mockaa :

[Ipocsemienue, 2023.

IMUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCBI CETHU
HUHTEPHET

1. https://resh.edu.ru/about

2. https://fipi.ru/

3. http://www.school.edu.ru

4. https://uchi.ru/

5. https://myschool.edu.ru
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