rocyzapersenoe OrokeTnoe obmeobpasosarenstoe yupeiiaenne Camapekoil 0bacTi cpeaHss
obmeodpazosarensHas mxona ¢, Pyceknit Baiityran
MYHHUHITATLHOTO paitona Kamsiuntiesexknit Camapekoit obnacti

IIponepena Vreepwaena npukazom Ne 21 -on
3aM. Jupexropa no YBP

( ) (PHO)

10 mious 2025 r,

PABOYASI [TPO
peaver (kype) _ Mavemarisa
Knace  5-9 waace

OBuiee ROARUCCTBO Hacos 110 yaebHoMy naany 952: 8 § knacce - 170 gacos (5 wacos & Hexesmo),

8 6 knacee — | 70 wacos (5 wacos 8 Heaemo), 8 7 knacce — 204 uaca (6 4acoB B HeACTIO),

i 8 kancce — 204 yaca (6 wacos 8 Heneno), B 9 Knacee — 204 uaca (6 Hacos B HeAemD).

Cocrannena B cootsercTean ¢ Genepaibnoit paboueit nporpavmoil Maremarnka 5-9 gaacent (6aiosbiil
YpoBens)

Yueonuxn:

1)Bunenxun H.A,, Koxos B.H., Hechnokos A.C n ap.., yueOuux 8 2-X vactax Maremaruka 5 giace, M.
IMpacsemenne, 2024

2) Busenxun H.5., Koxor B.H., Yecrokos A.C u 1p.., yueOung 8 2-x yactax Maremaruxa 6 xmace, M.
Ipoceemenue, 20251

3) Maxapres 10.H., Munmox H.I., Hewxos KH. w ap. noxa pea Teaskosekoro C.A.. Maremarixa,
Anrepa 7 xnace, Gasossit ypobens, yueOuuk, M: [Npocsemenne, 2024r.

4) Aranacan JL.C., Byryzor B.®., Kagomuer C.b. u ap., Maremaruka. [eomerpus 7-9 knace, Gazosstit
yposetb, yuebung. M:IIpocsemenne, 2025 .

5) Maxapemes 10.H., Mok H.IW, Hemxos KW, » ap. noa pea Teasxosexkoro C.A.. Maremarixa.,
Aaredpa 8 kaace, Gazossiit yposers, yueGunk, M: ITpocsemenne, 20251

6) Maxapemes 10.H., Mummox H.I, Hemkos K.W. u np. non pex Tenskxosekoro C.A.. Maremariika,
Auredpa 9 kaace, Salossit yposets, yaeGuuk, M: ITpocsemenne, 2024r.

7) HW.P.Buicouxnii, M.B. Smenxo Maremaruka, BepostHocts M craructuka”. basossit yposeus.
Yuebuux s asyx qacrsx. [Toa pen. M.B. Amenxo, M. "Tlpocsemenne”, 20251

Pacemorpena va saceaannn MO
IMporokon N 5 orw 30 » 2025 . =
Pyxosomrens MO f Tlynkosa H.H.

(no:fics) (DHO)



MATEMATHKA 5-6 KJIACC
MNOACHUTEJBHASA 3AIINCKA

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

e TMPOAOKEHHE (HOPMHUPOBAHHS OCHOBHBIX MAaTEMaTHUYECKUX MOHITHMA
(uucno, BeTMYMHA, TeoMeTpuueckas ¢urypa), 00ecIednBaIOLINX
MPEEMCTBEHHOCTh W TMEPCHEKTUBHOCTh MaTEMaTHYECKOTO 00pa3oBaHUs
oOydJarommxcs;

e pa3BuUTHE UHTEJICKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcs, I[O3HAaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATENIbCKUX
YMEHUH, HHTEPECA K U3yUYECHHUIO MAaTEMATUKH;

e IOJBEJICHUE O0YYarOIIMXCS Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPYIKAIOILIETO MUPA;

e (opmupoBanne (yHKIMOHAIBHOM  MaTEMaTUYECKOM  TIPAMOTHOCTH:
YMEHUS PaclOo3HABATh MATEMAaTUUYECKUE OOBEKTHI B PEaJIbHBIX KU3HEHHBIX
CUTYyallUsIX, NMPUMEHATh OCBOCHHBIE YMEHHUS MJi PEUIECHUs MPaKTHKO-
OpPUEHTUPOBAHHBIX 3a]1a4, MHTEPIIPETUPOBATH ITOJIYYEHHBIE PE3yJIbTaThl U
OLICHMBATh UX HAa COOTBETCTBUE NIPAKTUYECKON CUTYaLIHH.

OCHOBHBIE JIMHUH COAEpKaHUS Kypca MaremMaTuku B 5-6 Kiaccax —
apumeTnyeckas M TeOMETpUYEcKas, KOTOpbIE pa3BUBAIOTCA MapalIeNIbHO,
KaXk7ast B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHUMO OJ(HA OT
JIpPyTrOM, a B TECHOM KOHTaKT€ W B3aUMOJCHUCTBHUU. Takke B Kypce MaTeMaTHKHU
IPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMHU ajIreOpbl U OMUCATEIbHON CTATUCTUKH.

N3yyenue apumMeTnueckoro mMaTepralia HauMHAETCS CO CUCTEMAaTU3alUUd U
pa3BUTHS 3HAHUW O HATYpalbHBIX YHMCIIAX, MOJYYEHHBIX Ha YPOBHE HAYaJIbHOIO
obmiero oopazoBanus. [Ipyu 3TOM COBEpIIEHCTBOBAHNE BBIUMCIUTEILHON TEXHUKH
U (QOopMHpPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUU COYETAETCS C pPa3BUTUEM
BBIYHMCIIUTEILHON KyJIbTYPhl, B YACTHOCTU C OOyYE€HHEM MPOCTEHIINM MpUEMaM
NPUKUJIKA U OLIEHKU PE3YJbTATOB BhIUMCICHUN. M3yueHue HaTypalbHBIX 4YHCEN
npojoikaeTca B 6 Kilacce 3HAKOMCTBOM C HayaldbHBIMH TMOHATUSIMH TEOPUU
JETUMOCTH.

Hauano m3yueHusi OOBIKHOBEHHBIX U JIECATHYHBIX JIpOOEH OTHECEHO K 5
KJIaccy. DTO MEpBbIM 3Tal B OCBOCHHH JPOOEi, KOrja MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU HJI€SIMH, MTOHATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
npoOelt B MOJHOM OO0BEME MPEAIIECTBYET W3YYCHUIO JCCSITHYHBIX APOOEH, 4TO
1EJeCO00pa3HO C TOYKH 3PEHHs] JOTHMKM M3JI0KEHHUS YHUCIOBOW JIMHUM, KOrna
npaBwia JEHCTBUM C JECATUYHBIMU JPOOSIMH  MOXKHO OOOCHOBAaTh yxkKe
U3BECTHBIMHM QJITOPUTMAMM BBITIOJIHEHUS JACHCTBUN ¢ OOBIKHOBEHHBIMH JPOOSMHU.
3HaKOMCTBO C JI€CATUYHBIMHU JPOOSMHU PACIIUPUT BO3ZMOXKHOCTH JJII TOHUMaHUS
00y4aIOIUMUCS MPUKIAJTHOTO MPUMEHEHHUS] HOBOM 3alKicy IPU U3YUYEHUU APYTUX



NPEIMETOB M MpU MPAKTHUYECKOM Hcnoib3oBaHuu. K 6 Kiaccy oTHECEH BTOpOM
3Tall B HW3YYCHHHM JpoOeil, Te MNPOUCXOAUT COBEPIICHCTBOBAHHE HABHIKOB
CpaBHEHUSI W INpeoOpa3oBaHus JpoOEH, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKM BBIYMCICHUM, B TOM YMHCIIE 3HAYCHUU
BBIPAXEHUM, COIEPKAIUX U OOBIKHOBEHHBIE, U IECATUYHBIE IpOOU, YCTAaHOBIIEHUE
CBSI3€M MEXAy HUMH, pACCMOTPEHHE MPUEMOB pEeIIeHU 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOLEHTA.

OCOOEHHOCTBIO HW3YYEHHsI IMOJIOKUTEIBHBIX W OTPULATENIBHBIX YHCEN
ABJIIETCSI TO, YTO OHM TAK)KE€ MOTYT PacCMaTpUBAaThCA B HECKOJIBKO 3TaroB. B 6
KJIacce B Hadaje u3ydeHus TeMbl «llojoKuTenpHble M OTPULATEIBHBIC YMCIIA»
BbIIeIIsieTCa moAaTeMa «llemple 4mcna», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YHCJIAMM W JCUCTBUSMH C  TOJIOXKUTEIBHBIMU U
OTPULIATEJIBHBIMU YUCIAMHU IPOUCXOAUT HA OCHOBE COACPIKATEIBHOIO IOAXOJA.
OTO0 MO3BOJISIET HA JIOCTYITHOM YPOBHE MO3HAKOMUTH OOYUYaIOIIUXCS MPAKTUYECKH
CO BCEMHU OCHOBHBIMM IOHATUSIMH TEMBI, B TOM YHCJIE U C IPaBUJIAMH 3HAKOB IIPU
BBINIOJIHEHUH apu(PMETHUECKUX NeUCTBHM. 3ydeHHne paloHalbHBIX YMCEN Ha
ATOM HE 3aKOHYMTCS, a OyJIeT MPOJIOJIKEHO B Kypce anredpsl 7 Kiacca.

[Tpu oOy4yeHHM pelIeHHIO TEKCTOBBIX 3a/1ay B 5—0 KiaccaxX HCIOJIb3YIOTCS
apumernyeckue npuémsl perierus. [Ipu orpaboTKe BEIUNCIUTEIBHBIX HABBIKOB B
5—6 KJaccax paccMaTpUBarOTCS TEKCTOBBIE 3aJa4M CIEAYIOIIMUX BUAOB: 3a7a4d Ha
JNBWKEHUE, HA YacTH, HA TNOKYNKHA, Ha pabOTy M MPOU3BOAUTENBHOCTh, Ha
IPOLEHTHI, HA OTHOIIEHUS U nponopiuu. O0yyaronuecs: 3HaKOMSITCs ¢ IpuéMamMu
pelieHuss 3ajady nepebopoM BO3MOXKHBIX BapuUaHTOB, Yydarcs paboTaTth cC
uHdopMaIuen, npeacTaBIeHHON B (opMe TaOIHI] WK JUATPAMM.

B mporpamme yueOHoro kypca «MaremaTtuka»  MOpeayCMOTPEHO
(dbopMHpoBaHUE MPONEIECBTUUECKUX alreOpandyeckux MNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOpPOTO 4YHCJa B 3aBUCHMOCTM OT MATEMaTUYECKOIO KOHTEKCTa
BBOJIUTCS IIOCTENIEHHO. DyKBEHHas CHUMBOJIMKA IIMPOKO HCIIOJIB3YETCS IPEKIEe
BCEro JUIsl 3alMCH OOIIMX YTBEPKACHUM U MpeioxKeHud, GopMyll, B YHaCTHOCTH
JUIS1 BBIYUCJIEHUS T€OMETPUYECKUX BEITUYHH, B KAUECTBE «3aMECTUTENS» YHUCIIA.

B mporpamme yueOGHOro kypca «Maremaruka» MpeACTaBiICHA HarJsAHAs
reoMeTpus, HaIlpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBILUICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, U300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B U3YYEHUU T'€OMETPUH, KOTOPBIA OCYLIECTBISIETCS HAa HAIJIAIHO-IIPAKTUYECKOM
YPOBHE, OIUPAETCs HAa HarJIiJHO-00pa3HOE MbIIIIEHHE 00ydaromuxcs. bombias
pOJIb  OTBOAUTCA  NPAKTHYECKOM  JEATEIIBHOCTH, ONBITY, OJKCIIEPUMEHTY,
MozearpoBanuto. O0yyaronirecs: 3HaKOMATCS C T€OMETPUYECKUMHU (purypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalUsMHU, y4daTcs
n300paxkaTb MX HAa HEJIMHOBAHHOM M KJeT4yaroil Oymare, paccMaTpUBAalOT MX



IIPOCTENIIME CBOWCTBA. B mponecce u3ydeHWs HarJsIIHOW T€OMETPUM 3HAHMA,
MOJly4YeHHBIE OOYYaIOIIMMHUCA Ha YPOBHE Ha4yaJbHOTO OOIIEro o0pa3oBaHuA,
CUCTEMATU3HUPYIOTCS U PACILIHPSIOTCS.

CornacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4yaeTcsi MHTErPUPOBAHHBIM
npeamer «MareMatukay, KOTOPbIA BKJIIOYAeT apuMeTHUecKud marepuan u
HaIJIHYI0O T€OMETPHUIO, a TaKKe NPOIEAEBTUYECKHE CBEICHUS W3 aireOpsl,
AJIEMEHTHI JJOTUKH U Hayayla ONUCATEIbHOW CTaTUCTUKH.

Ha uzyudenne yueOHOro kypca «Maremaruka» otBoautcs 340 yacoB: B 5
kiacce — 170 gacoB (5 dacoB B Henmenw), B 6 kimacce — 170 gacoB (5 4acoB B
HEJISTIO).



COAEPKAHUE OBYUEHUSA
5 KUIACC

HarypajbHble 4ncia v HYJIb

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

[lo3urnmonHas cucteMa cuucieHus. Pumckas HyMmepanuss Kak HpuUMeEp
HETMO3UIMOHHOM CUCTEMBI CUUCeHud. [lecaTuuHasl cucteMa CUUCIICHHUS.

CpaBHEHUE HATypaJbHBIX YUCEJ, CPABHEHUE HATYyPAJIbHBIX YUCET C HYJEM.
CnocoObl cpaBHeHUs1. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CnoxeHre HaTypaJIbHBIX YHMCEN, CBOMCTBO HYJISI IPU CIIOXKEHUU. BrlunTanue
KaK JeiCTBUE, 00pAaTHOE CIIOKEHUIO. Y MHOKEHUE HATypalbHBIX YHCEJ, CBOMCTBA
HYJsI W €IUHMUIBI TpU yMHOXeHuHU. JleneHwe kak JeiicTBue, oOpaTHOe
yMHOX€HUI0. KOMIIOHEHTBI AEHCTBH, CBA3b MEXAy HUMU. [IpoBepka pesynprara
apudmerndyeckoro gaeictBusa. llepeMecTuTenbHOE W COuYeTaTEIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB 11s1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIlUCH
CBOMCTB apu(METUUECKUX JTCUCTBUM.

Jenutenn W KpaTHbIE YHCIA, pa3lioKeHUWEe Ha MHoxutenu. l[Ipocteie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM TOKa3aTeleM. 3aluch 4YUCIa B BUJIE CYMMBbI
pa3psIHBIX CIaraeMbiXx.

HucnoBoe BbIpakeHHe. BpIUMCIIEHWE 3HAYEHWM YMUCIOBBIX BBIPAXKCHUM,
MOPSOK  BBINIOJIHEHUS — JaeucTBui.  Mcmonb30oBaHWE  TPU  BBIUKUCIIEHUAX
MEePEMECTUTEILHOTO W  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUSI, pacTIpe/ICTUTEILHOIO CBOMCTBA YMHOXKEHUSI.

Jpodu

[IpencraBierne o JOpodW Kak crmocoOe 3amuch  YacTH  BEIWYUHEL.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBwibHble JpoOu. CmeniaHHas
JIpoOb, TMPEJCTABICHUE CMEIIAHHOW JpoOW B BHJIC HENPABUILHONW ApoOU U
BBIJICJICHUE 11€JI0M YacCTH YMCJia U3 HeNpaBWIbHOU apodu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO poou. CokpalieHue apooet.
[TpuBenenue npobu Kk HOBOMY 3HaMeHaTem0. CpaBHEHUE APOOECH.

CnoxeHve W BbIYMTaHUE IpoOeil. YMHOKEHUE U JIeJICHHE ApoOei, B3auMHO
oOpaTHbie 1pobu. HaxoxaeHue yacTu 1eaoro  1eyioro Mo ero 4YacTu.

Jlecsatuunas 3amuchk apoOeit. [IpencraBieHue aecATUYHOW ApoOW B BUJC
OOBIKHOBEHHOH. HM300paskeHne NecATUYHBIX OpoOel TOouKaMH Ha YHCIOBOMN
npsiMoil. CpaBHEHUE NECITUYHBIX IPOOEH.



ApudpmeTrnueckue JEHCTBUS € JECATHUHBIMH JpoOsiMu. OKpyrieHue
JECATUYHBIX APOOEH.

Pemenue TekCcTOBBIX 32124

Pemienue TeKCTOBBIX 3amady  apudMeTHyeckuM  crnocoboM. Pemienue
JIOTUYECKUX 3ajad. Pemenue 3agad mepeOOpoM BceX BO3MOXKHBIX BapUaHTOB.
Hcnonp30BaHue pu pelIeHUH 3a1a4 TaOJIHI] U CXEM.

Pemienne 3amad, copepKamMX 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIMYHHBI:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, I1I€HA, KOJHMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEpPEHUs: Macchl, 00bEMa, LIEHbI, PACCTOSIHUS, BpPEMEHH, CKOpocTu. CBs3b
MEXIYy €IUHULIAMA U3MEPEHUS KaXI0W BEIMYUHBI.

Pemenne oCHOBHBIX 3a7]a4 Ha JpoOHu.

[IpencraBieHne TaHHBIX B BUIE TaOJHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpus

Harnsiguele npencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, HpsMas,
OTPE30K, Jyd, YTOJ, JIOMAaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpyT. YTO0J. [Ipsamon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnmuHa oTpe3ka, METPUYECKNE €IMHUIIBI JIUHBI. [[MHa TOMaHOM, IEPUMETP
MHOI'OYrOJIbHUKA. MI3MepeHne U OCTPOECHUE YIJIOB C IIOMOILBIO TPAaHCIIOPTUPA.

Harnsguele npexacraBineHuss o (Gurypax Ha IJIOCKOCTU: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxkenune ¢uryp, B TOM uucie Ha kieTdatoi Oymare. Iloctpoenue
KOH(UTypanuii U3 4acte NmpsiMOM, OKPYXKHOCTH Ha HEJMHOBAHHOM W KJIETYaTOMN
Oymare. Micnionib30BaHue CBOMCTB CTOPOH U YTIJIOB MPSIMOYTOJIbHUKA, KBAparTa.

[Inomane nOpPSIMOYroJbHHKA M  MHOTOYTIOJBHHUKOB, COCTaBJIEHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HCJEe (UTYp, M300paKEHHBIX HA KJIET4aTOM Oymare.
EnvHue1 usmMepeHus mionaiu.

Harnsigable nmpenctaBieHust O IPOCTPAHCTBEHHBIX (hUrypax: npsMoyrojabHbIN
napaienenunen, — kyo, — MHororpaHHukd. — M3o00paxkenne — mpocTermmmx
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mojenen
MHOTOTPAaHHUKOB (M3 OyMaru, NpOBOJIOKH, MJIACTUIIMHA U IPYTUX MaTepUajoB).

O0BEM TPSAMOYTOJBLHOIO Tapajuiesenunena, Kyoa. EnuHuiel uzMepeHus
o0BEMma.

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATYpPaJIbHBIMU YHUCIAMHU.
YucnoBble  BBIpAXKEHHSA, TOPSAIAOK  JEHCTBUI, HCIOJIb30BaHHE  CKOOOK.
Hcnonp30BaHne NpH  BBIYMCICHUAX IIEPEMECTUTEIBHOIO M COYETATEIBHOTO
CBOMCTB CJIO)KEHUS M YMHOXKECHMS, PACIPEIEIUTEIBHOIO CBOWCTBA YMHOKECHUS.
OxkpyriieHHE HATypaJIbHBIX YUCET.



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

Jpoon

OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE IpOoOeH.
CpaBHeHue U ynopsaourBanue apooei. Pemenre 3aa4 Ha HAXOXK/IEHUE YACTH OT
LEJI0Oro W LEeNoro mo ero 4yactd. [[poOHoe 4Yuciao Kak pe3yibTaT JEJCHUS.
[IpencraBnenne AecITHYHON ApOOU B BUAEC OOBIKHOBEHHOH APOOU U BO3MOXKHOCTh
Mpe/CTaBlIeHUs] OOBIKHOBEHHOU ApOOM B BHUIE ACCATUUHOMU. JlecaTuunbie 1podu u
MEeTpHYecKasi cucteMa Mep. ApudmeTrudeckue AeUCTBUS M YUCIOBBIE BBIPAKECHUS
C OOBIKHOBEHHBIMU U JIECSITUUHBIMU JAPOOSIMHU.

OtHomenue. J[leneHue B JaHHOM OTHOILIEHMH. Macitald, HTponopius.
[IpuMeHneHne MpoNnoOpLUHN P PELICHUHN 3a4a4.

[Tonatue npolieHTa. BelunciaeHre npoueHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€
MPOLICHTY. BhIpakeHune MpOIEHTOB JECATUYHBIMU ApoOsiMu. PerneHue 3amay Ha
MPOLECHTHI. BhIpaxkeHne OTHONIECHUS BEJIMYKMH B MPOLICHTAX.

IHoJi0:kUTENBHBIC U OTPULIATEIbHbIE YU CJIA

[lonoxwurenbHble U OTpULATENbHBIE yucaa. Llenpie yncna. Monynp 4wucina,
reoMeTpudecKkas WHTEepIpeTanus Moayis 4Yucia. M3o0paxenue uyucen Ha
KOOpAMHATHOM  mpsiMol.  YucinoBele  OpoMexyTku. CpaBHEHHE  YHCEIL.
Apudmernueckue AHUCTBUS C TOJIOKUTEITbHBIMUA U OTPUILIATETLHBIMUA YHCIIAMU.

[IpssMOyTOJIBHAS cUCTEMa KOOPAMHAT Ha IIOCKOocTH. KoopamHaTel ToOukn Ha
I0cKocTH, abcuucca u opauHara. [loctpoenue Todyek u puryp Ha KOOpIAUHATHON
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHUS

[Ipumenenue OykB I 3alUCH  MATEMATHYECKUX  BBIPAXKEHUU U
npeioxkennii. CBoiicTBa apuMETUUYECKUX TEUCTBUNA. ByKBEHHBIE BBIpAXKECHUS U
YHCIJIOBbIE TMOJCTAHOBKHU. DyKBEHHBIE pABEHCTBA, HAXOXKJICHUE HEU3BECTHOTO
KoMIioHeHTa. DopMyibl, (GOpPMyYJIBl TEPUMETPAa U IUIOMIAAN TMPSAMOYTOJIBHHKA,
KBajJpaTa, 00bEMa mapasiesnenumneaa u Kyoa.

Penienne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3amady  apudMeTHyeckuMm crnocoboM. Pemienue
Jornyeckux 3anad. Pemenne 3a1ad mepebopoM BCceX BO3MOKHBIX BAPHAHTOB.

Pewiennie 3amady, colepxalux 3aBUCHUMOCTH, CBSI3bIBAIOLIUX BEJIIMYUHBIL:
CKOPOCTBb, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMsi, O00BEM paboThl. EQuHUIEI M3MepeHus: Macchl,
CTOMMOCTH, PAacCCTOSIHUSI, BpEMEHH, CKOpocTH. OCBsi3b MEXKIYy €IWHHUIIAMU
MU3MEPEHUS KaXKA0U BEJTMUUHBI.

Pemienne 3apmad, CBS3aHHBIX C OTHOLIEHHWEM, MPOINOPLUOHAIBHOCTBIO
BEJIMYMH, MMPOIIEHTAMU; PEIlIeHHe OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.



OneHka W TpUKUAKA, OKpyrieHue pesynbrata. CocraBiieHHE OyKBEHHBIX
BBIPAKEHNH I10 YCJIOBUIO 3a7a4H.

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

Harasignas reomerpus

Harnsigaeie npeacraBieHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTrOJIbHUK, YEThIPEXYTONbHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

B3auMHoe pacnosnoxeHue ABYX MPSIMbIX Ha IJIOCKOCTH, MapajliebHbIe
npsiMble, TMEPIECHAUKYIISIpHbIE MpsMble. M3MepeHue paccTOsSHUN: MEXIY IABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapUIpyTa Ha KBaJpaTHOM CETKe.

W3mepeHre W TMOCTPOEHHE YIVIOB C IMOMOIIBIO TpaHcnoptupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYHOYTOJIBHBIH,
paBHOOEPEHHBIH, PaBHOCTOPOHHUI. YeThIpEXYTOIBHUK, IpUMEPHI
YETBIPEXYTOJbHUKOB. [IpsIMOYTroJIbHUK, KBaIpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHaneid. M3o00pakeHrne reoMeTpudyecKkux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ WCIOJb30BAHUEM LHMPKYJS, JHHEHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieT4aTon Oymare.

[lepumerp MHoOroyroipHuka. [loHsTue mIomanu GUryphl, EIUHUIIBI
u3Mepenus miomanu. [Ipubmmk€HnHoe n3Mepenue miomaau Gpuryp, B ToM 4uciie
Ha KBaJipaTHOU ceTke. [TpubimxEénHoe n3MepeHue JIIMHbI OKPYXKHOCTH, IMJIOIIATN
KpyTa.

CumMeTpusi: LIEeHTpaJIbHAas!, OCEBast U 3€pKaJIbHAsi CHMMETPHUH.

[TocTpoeHne cuMMETPpUYHBIX QUTYP.

Harnsinaeie MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX ¢burypax:
napajienenunesn, Kyo, nmpusMa, NUpaMuia, KOHYC, LMJIMHAp, mmap U cdepa.
N306paxenne npocTpaHcTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB,
WIMHApa U kKoHyca. Co3naHue Mojenel MpoCTpaHCTBEHHbIX Guryp (u3 Oymarw,
MPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHUAIIOB).

[lonarue oObEéMa, eAUHUIBI u3MepeHus o0bEéMa. OOBEM MNPSAMOYTOJIBLHOIO
napasuienenunesaa, Kyoa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«MaremaTukay» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

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

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'PaKAaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

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



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

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKalolled cpeapl, IJIaHUPOBAHHUSA TIOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

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

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

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

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHUs]  TMOHSATUM, YyCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS HJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
POBOAMMOTI0 aHAJIN3a;

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



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4yeOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMpATh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATH W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

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

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

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



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAABaTh MOSICHEHHUS MO XOJ1y pPELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKJIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATENLHO BEIOUPATHh (hOPMAT BBHICTYILICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, paclpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODJWHHUPOBATH CBOU JCHCTBUS C JPYrMMHU 4YIE€HAMU KOMAaH/IBI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aITOPUTM PEIICHUS 3afadyu (UIu €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a1a4u;

IPEABUAETH TPYAHOCTHU, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOMN LIENH U
YCIOBUSIM, OOBSCHATh NMPUYHMHBI JOCTHXKCHUS WM HEJOCTHKEHHS IIelu,
HAXOAUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOydyenuss B S5 Kiacce oOydarolIMiCsS IOJIYYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

[lonumMaTp W NOPaBWIBHO  yHOTPEOJATH  TEPMHUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMH YHCIIaAMH, OOBIKHOBEHHBIMU U IECATUYHBIMU JAPOOSMHU.

CpaBHHMBaTh U YIOPSAOYMBATH HaTypalbHbIE YHCIIA, CpPAaBHUBAaTb B
IPOCTEHIINX CITyyasix OOBIKHOBEHHBIE JPOOH, NECATUUHBIE IPOOH.

CoOTHOCHUTh  TOYKY HA  KOOPAMHATHOM  (YMCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM €l YHMCIOM M H300pa)kaTh HATypaJIbHbIE YUCJIAa TOYKAMH Ha
KOOPANHATHOM (YHCIIOBOM) MIPSMOM.

BemmonuaTe apudmMernyeckue JEHCTBUS C HATYpajJbHBIMU 4YHCIIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B TPOCTEUILINX CITydasIX.

BhINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYMCICHUN.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

PemieHne TeKCTOBBIX 33124

Pemarb TekcTOBBIE 3amauM apUPMETHUECKUM CIIOCOOOM M C IOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOI0 nepedopa BCeX BOZMOMXHBIX BAPUAHTOB.

Pemate 3amaum, copepskalmue 3aBUCHUMOCTH, CBS3BIBAIOUIUME BEJIMYMHBIL:
CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUe 3alMCH, CXEMbl, TaOMuIbl, O0O3HAUY€HUs Npu
pELIeHUH 3a4ad.

[lonb30BaTbCA OCHOBHBIMM  €IMHULIAMHU HM3MEPEHUs: IIEHbl, MAacChl,
pacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPAXaTh OJHU €IMHMIIBI BEIMYHMHBI 4Yepe3
JIpyrue.

W3Bnekatb, aHAIM3UPOBaTh, OLIEHWBATh MH(POPMAIUIO, MPEACTABICHHYIO B
Tabnuile, Ha CTOJIOYaTOW JuMarpaMme, HWHTEPHPETUPOBATH MPEACTaBICHHbIC
JTaHHBIE, UCTI0IB30BATh JaHHBIC MPU PEILICHUHU 3a/1a4.

Harasignas reomerpus

[Top30BaTHCA TEOMETPUUECKUMHU NOHATHUAMU: TOUYKA, IpsIMasi, OTPE30K, JIyY,
yIoJ1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

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

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEpLIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YIOJI, BEpIIMHA, CTOPOHA, AWAroHajib, C OKPYXHOCTBIO:
paauyc, AMameTp, UEHTP.

N300paxaTh H3y4EHHbIE TI'€OMETpPUUYECKHE (QUIypbl Ha HEJIMHOBAHHOU U
KJIETYATON Oymare ¢ MOMOILBIO HUPKYJIS U JIMHEHKH.



Haxomute MIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHUEM C IMOMOIIBIO
JVMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 33aJaHHOTO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHUKA, KBaJIpaTa IJid UX
MIOCTPOCHUS, BBIYMCIIEHUS ILTOMIAAN U IEPUMETPA.

Beluucnars mepuMeTp W IUIONIAAb KBajpaTa, NPsIMOYTOJbHHKA, (QUryp,
COCTABJICHHBIX W3 MPSMOYTOJILHHKOB, B TOM 4HCIe (UTYp, M300paKEHHBIX Ha
KJIeTyaTon Oymare.

[Tonp30BaTbCA OCHOBHBIMU METPUYECKUMH EIUHUILIAMU H3MEPEHHUS JINHBI,
IJIOLAM; BBIpAXKaTh OJHU €IMHULIBI BEJIMYUHBI YEPE3 IpyTrue.

Pacno3naBath mapaienenunes, KyO, HCIOJb30BaTh TEPMUHOJOTHIO:
BEpIIIMHA, PeOpo, TpaHb, U3MEPEHHUS, HAXOJUTh HM3MEPEHUS Mapaljieenuie/a,
KyOa.

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

Pemate HECHOXHBIE 3aa4yM HA W3MEPEHHE T'E€OMETPUYECKHX BEIMYUH B
MPAKTUYECKUX CUTYAITUSAX.

K xoHmy oOyueHuss B 6 KkJiacce OOYYalOIIHMICS TIOJTYYUT CIICIYIOIINE
IIPEIMETHBIE PE3YIIbTATHI:

Yuci1a 1 BBIYUCTIEHUSA

3HaTh U MOHUMATh TEPMUHBI, CBA3aHHBIC C PA3JIUYHBIMH BHJAAMU YHUCET U
croco0aMu HMX 3aluCH, MEPEeXOAUTh (€CIM ATO BO3MOXHO) OT OJHOU (HOPMBI
3aIlMCH YHCJIa K APYTOu.

CpaBHUBaTh W YHOPSAIOYMBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BrinmonHATh, coueras YCTHbIE U MHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JNEUCTBUS C HATypPAIbHBIMA H  TEJIBIMH YHCIIaMHU, OOBIKHOBEHHBIMU W
JECATUYHBIMH JIPOOSMH, TTOJIOKUTEITHHBIMUA U OTPUIIATSITHHBIMU YU CIIAMHU.

BpunCHsATh 3HAYEHUS] YHUCIOBBIX BBIPAXKCHUH, BBINOIHATH MPUKUIKY U
OIICHKY pe3yJibTaTa BBIUYMCICHUM, BBIMOJHATh MPeoOpa3OBaHUs YHMCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUM.

COOTHOCUTHh TOYKY Ha KOOPAMHATHOW MPSIMOMl C COOTBETCTBYIOLIUM €M
YUCIIOM M H300pakaTh YHCJIa TOYKAMU Ha KOOPJAWHATHOM MPSMOM, HAXOIUTh
MOJIyJIb YUCTIA.

COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAMHATaAMU
3TOM TOYKH.

OxpyrasaTh IeNble Ynciia U JECATUYHBIC IPOOU, HAXOIUTh MPUOMKCHUS
YHUCEII.

YucsoBbie 1 OyKBeHHbIE BHIPAKEHUSA



[TornmaTe ¥ ynmoTpebasaTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHI0 CTETICHW YHCIIA,
HaXOJWTh KBaJApaT W KyO YMCIIA, BBIYUCIATH 3HAYEHUS YHMCIIOBBIX BBIPAXKCHUH,
COJIEp KalllMX CTEIICHH.

[Tonb30BaThCA MpU3HAKAMM JICIMMOCTH, PaCKIaJblBaTh HAaTypaJlbHBIE YMCIa
Ha MPOCTHIE MHOKHUTEIIH.

[Tonp30BaThCa MacITAOOM, COCTABIISITH IPOTIOPIUU U OTHOIICHUS.

Hcnonb3oBaTh OYKBHI [iJ11 0003HAYEHUST YKCEN MPHU 3alUCH MAaTEMaTUYECKUX
BBIpAKEHUM, COCTABIISITh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQXKEHHUM, OCYIISCTBIAS  HEOOXOAUMBIE  IOJACTAHOBKH U
npeo0pa3zoBaHus.

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenune TeKCTOBBIX 327124

Pemats MHOTOIIArOBBIE TEKCTOBBIC 3a4a4K apU(PMETUUECCKHUM CIIOCOOOM.

Pemate 3amaum, CBS3aHHBIE C OTHOIIEHHEM, MPONOPIIMOHATIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU, PEIIaTh TPU OCHOBHBIE 33/1a4d HA IPOOU U MPOIIECHTHI.

Pemiate 3amaum, cojeprKaiiyue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYHMHBI:
CKOPOCTb, BpeMs, paccTosiHue, IICHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIILHOCTh, BpeMs, O00BEM paboOThl, HCHOJIB3YSd apuPpMeTHYECKUE
JNEUCTBUS,  OLIGHKY, IPUKUIKY, TIOJb30BaThbCS  C€IMHUIIAMU  HU3MEPEHUSA
COOTBETCTBYIOIIMX BEJIMYMH.

CocTtaBisaTh OYKBEHHBIC BBIPAKECHUS IO YCIIOBUIO 3a/1aUH.

M3Bnekats wHOOpPMALMIO, TPEACTABICHHYIO B Ta0iuIlaX, Ha JMHEHWHOM,
CTOJIOUATON WM KPYroBOW aWarpaMmax, HWHTEPIPETHPOBATH IIPEJICTaBICHHBIC
JTaHHBIE, UCIIOJIb30BaTh JJaHHBIC MPU PEIICHUH 3a/1a4.

[IpeacraBnsaTe HHGOPMALIMIO C TIOMOIIBIO TAOIUILI, JIMHEWHON U CTOI0YATOM
JarpamM.

Harasimnas reomerpust

[IpuBoaMTH TPUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MHpa, HUMEIOIUX (Gopmy
W3YUYEHHBIX T€OMETPUYECKUX IJIOCKUX M TPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUryp.

MN3o0paxkaTb ¢ TIOMONIBIO  LMPKYJS, JUHEWKH, TpaHCIOPTHpAa Ha
HEJIMHOBAaHHOM H KJIETYAaTOW Oymare W3y4YeHHBIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHQUTYpAIUU, CAMMETPUYHBIE (PUTYPHI.

[lonp30BaThCs  TE€OMETPUUECKUMU  TIOHSATUSMH:  PaBEHCTBO  Quryp,
CUMMETpPHSI, MCIOJb30BaTh TEPMHUHOJOTUIO, CBSA3AHHYIO C CHMMETPHUEH: OCh
CUMMETPUH, LICHTP CUMMETPUHU.

HaxoauTh BeNMYMHBI YIJIOB H3MEPEHHUEM C TMOMOIIBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JJAHHON BEJIMUUHBI, ITOJIb30BATHCS MPU PEUICHUU 3a7a4 IPayCHOM



MEpOH yTJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIM, IPSAMOU, Pa3BEPHYTHIA U TYIIOU
YTJIBI.

BbluucnsaTh JUIMHY JIOMaHOH, MEPUMETP MHOIOYTOJBHUKA, MOJb30BATHCS
€AUHULAMU HM3MEPEHHUS [UIMHBI, BBIPAXKaThb OJHU EIAWUHULBI U3MEPEHHS IJIUHBI
4yepes3 Apyrue.

Haxonute, ncnonb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY ABYMS
TOYKaMU, OT TOUKH JI0 IPSIMOM, UTMHY ITyTH Ha KBAJIPATHOU CETKE.

Boruncnates  miomaas  GUryp, COCTaBIEHHBIX M3 MPSMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa30MeHHWe Ha TMPSMOYTrOJbHUKHA, Ha paBHble  (QUTYpHI,
JOCTPAaWBaHWE 1O IPSAMOYTOJIbHHUKA, I10Jb30BAaThCsl OCHOBHBIMHM E€IUHUIIAMMU
U3MEpPEHUs IUIOMIAIM, BbIpAXaThb OJIHM E€IWHULBI M3MEPEHUs IUIOIIAIU Yepe3
JIpyrue.

Pacno3HaBaTh Ha MOJENSIX U M300paXEHUAX NUPaAMHUAY, KOHYC, LIMJIMHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare mpsIMOYTOJIbHbBIN Mapalyieaenumne].

Boruucnsats 00bEM IpsIMOYTOJIBHOTO Napajlesienunena, Kyoa, nojib30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

PemaTe HecHOXKHBIE 3aJaud HA HAXOXKJIECHHWE I€OMETPUYECKHUX BEIUYHMH B
IIPaKTUYECKUX CUTYaLHSIX.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Harypanbnble uncna. JleiicTBus ¢ 43 1 bubnuoreka [{OK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JInnuu Ha 12 9 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkIkHOBeHHBIC ApOOH 48 . https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 Harnsignas reomerpusi. MHOTOYTrOJIBHUKH 10 1 https://m.edsoo.ru/7fA131ce
bubnmorexa LIOK
> JlecaTurrbIe Apodn 38 . https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
! HosToperne n 0dodmerHe 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 5 4
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6 KJIACC

KounyecTBO yacoB DJIeKTPOHHbBbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (pp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bub6numoreka [IOK
! Harypaibubie wncia 30 ! https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpus. [Ipsvbie Ha 7 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubnuoreka [{OK
3 Jpobu 32 ! ! https://m.edsoo.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpus. CumMmmerpust 6 1 https://m.edsoo.ru/7f414736
bubnmorexa LIOK
> Bripaxcermst ¢ Oyksamu 6 https://m.edsoo.ru/7f414736
5 Harnsanas reomerpusi. @urypsl Ha 14 1 1 bubnmorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHble U OTPULIATENIbHBIE YHCIIA 40 1 https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
8 IpesicTaBNeHne IaHHbIX 6 ! https://m.edsoo.ru/7f414736
9 Harnsanas reomerpusi. @urypsi B 9 1 bubnunorexa LIOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpeHnue, 06001IeHNE, 20 5 bubmunoreka [JOK
cucTeMaTu3anus https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 6 5



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

HOYPOYHOE IINTAHUPOBAHHUE

S KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nupposbie
Tema ypoka Konrtpoabnbie IIpakTnueckue A op
n/n Bceero p P u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI pecypest
1 JlecaTuyHasa cucTtema cuucieHus. Psa 1 bubmuoreka [{OK
HaTypaJIbHBIX YNCET https://m.edsoo.ru/f2a0ccOc
5 Hecaruynas cucrema cuuciaeHus. Psan 1
HaTypaJbHbIX YHCEI
. bubnuorexa [IOK
3 Hatypabieiit pix. Hicio 0 1 https://m.edsoo.ru/f2a0cafe
4 Harypanbnsiii psa. Hucno 0 1
5 HatypanbHble uncna Ha 1 bubmuoreka [IOK
KOOPJIMHATHON IIPSAMOM https://m.edsoo.ru/f2a0e0fc
H
6 aTypanLHLIequcna Hfl 1 bubmmnoreka HOK
KOOPAMHATHOU MPAMOM https://m.edsoo.ru/f2a0e2a0
7 HaTypanLHLIeutmcna Hfl 1 bubmuoteka [IOK
KOOPAMHATHOW MPSIMO https://m.edsoo.ru/f2a0e426
C
3 paBHEHUE, OKPYIJIEHHE 1 bubmuoreka [IOK
HaTypaJbHbIX YHUCEII https://m.edsoo.ru/f2a0ce32
C
9 paBHEHNE, OKPYTIIIEHUE 1 bubmuoreka [JOK
HaTypPaJIbHBIX YUCET https://m.edsoo.ru/f2a0cf54
10 CpaBHeHHE, OKPYTIICHHE 1 bubnmnoreka [JOK
HaTypaJIbHBIX YNCET https://m.edsoo.ru/f2a0d300
11 CpaBHeHue, OKpyTieHuE 1 bubnmnorexa [JOK

HATYpaJIbHBIX YUCCII

https://m.edsoo.ru/f2a0d440



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
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CpaBHeHuE, OKpyIJIEHHE

12 HaTypaJbHbIX YHCEI
13 Apudmernueckue 1eicTBUS C bubnuoreka [JOK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a0eaca
14 Apudmernaeckue T1eUCTBUS C bubmmoreka [JOK
HaTypaJbHbIMU YHCIIAMHU https://m.edsoo.ru/f2a0f5ba
15 Apudmernueckue 1eicTBUS C Bu6muotexa [JOK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/f2a0f704
16 Apudmerndeckue neicTBHS C bubnuoreka [IOK
HaTypaJIbHBIMU YU CIIAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmerrdeckue I1eHUCTBUS C bubmmoreka [JOK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/f2a1015e
18 Apudmerndeckue neicTBHS C Bu6mmoteka [JOK
HaTypaJIbHBIMU YU CIIAMU https://m.edsoo.ru/f2a1l0c3a
19 Apudmernueckue IeiHCTBUS C bubmuoreka [IOK
HaTypaJbHBIMU YUCIIAMH https://m.edsoo.ru/f2a10da2
CBoiicTBa HYJISI IPH CIOXKEHUU U
20 y'MHO)KeHI/II/I),I CBofII)CTBa €IMHUIIBI IPU bubmorexa LOK
https://m.edsoo.ru/f2al04ec
YMHOKEHUH
CBoiicTBa HYJISI IPH CIOKEHUU U
21 YMHO>XEHUH, CBOMCTBA €IMHUIIBI TIPH
YMHOXXEHUH
[TepemecTuTeNnEHOE U COUETATEIHHOE
99 CBOICTBA CJI0KEHUS U YMHOKECHUS, bubnuoteka [JOK
pacnpenenuTeibHOe CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOKEHUS
93 [TepemecTuTeNNEHOE U COYETATEIHHOE

CBOMCTBA CIIOKCHHS B YMHOXKCHHA,
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pacnpenenuTesIbHOE CBOMCTBO
YMHOXECHHS

HepeMGCTI/ITeHBHOG H COUYCTATCIBHOC

CBOMCTBA CJIOKECHMS U YMHOXKECHUS,

24 pacnpenenuTeIbHOE CBOMCTBO
YMHOXCHHUS
o5 Jlenutenu U KpaTHBIE YUCTIA,
pa3oKEeHUE YMCiIa Ha MHOKUTEIH
26 JlenuTenu U KpaTHBIE YKCIIA, bubnunoreka LIOK
Pa3JIOKEHHE YKMCIIa HA MHOKUTETU https://m.edso0.ru/f2a116b2
97 Jlenurenu v KpaTHBIC YHCTIA,
pa3NoKEHUE YMCIa Ha MHOKUTEIH
bu6nmorexa LIOK
28 Hlenertue ¢ ocTaTkoM https://m.edsoc%.[ ru/f2al116c
bubmmoteka IIOK
29 Jlenenme ¢ ocTaTkom https://m.edSO(])_.I ru/f2allifa
bubmmoreka IIOK
30 [IpocTble U cocTaBHBIE UncCaa https://m.e dSO(])_.[ru /2311290
31 ITpocTeie 1 cocTaBHBIE YnCIIa bubmorexa LIOK
https://m.edsoo.ru/f2allbb2
39 [Ipusnaku genumoctu Ha 2, 5, 10, 3, bubmmoteka IIOK
9 https://m.edsoo.ru/f2a11806
33 [Tpusnaku genumoctu Ha 2, 5, 10, 3, bubnunorexa LIOK
9 https://m.edsoo.ru/f2a1196e
34 UucnoBble BEIPAKEHUS; TOPAIOK bubnunorexa LIOK
neucTBUi https://m.edsoo.ru/f2a11f18
35 YucnoBble BBIPAXKEHHUS; TOPSAIOK but6mmoreka [IOK

NercTBU

https://m.edsoo.ru/f2a12080
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YucaoBwie BBIPAXKCHUA, TOPATOK

bubnunoreka LIOK

36
JEeHCTBUN https://m.edsoo.ru/f2al23fa
Pemenue TeKCTOBBIX 3a/1a4 HA BCE
37 apudMeTHIECKUe eHCTBUS, HA bubamorexa LOK
P s ' https://m.edsoo.ru/f2a0f894
JBUKCHHUE U TTOKYITKU
Penrenue TekCTOBBIX 33724 Ha BCE
38 apudMeTHYECKHe IeHCTBHS, HA brbmmorexa [JOK
P ’ https://m.edsoo.ru/f2a0f9fc
JBUKCHUE U TTOKYITKU
Penienne TekcTOBBIX 3a/1a4 Ha BCE
39 apupMeTHYECKHE ISHCTBHS, HA bubmorexa LIOK
P g ’ https://m.edsoo.ru/f2a121a2
JBY)KEHUE U TIOKYTIKU
Pemenue TeKCTOBBIX 3a/1a4 Ha BCE
40 apudMeTHYECKHE IeHCTBHS, HA bubmorexa LIOK
P g ’ https://m.edsoo.ru/f2a12558
JBY)KEHUE U TIOKYTIKU
Pemenue TeKCTOBBIX 3a/1a4y Ha BCE
41 apudmeTnyecKkue AeNcTBUs, Ha buomrorexa LIOK
P g ’ https://m.edsoo.ru/f2a12832
JIBUKCHUE U TTOKYITKU
Pemenne TeKCTOBBIX 3a/1a4 Ha BCe
42 apudmeTrnyeckue AecTBUs, Ha buomrorexa LIOK
P g ’ https://m.eds00.ru/f2a12990
JIBUKCHHE U TTOKYITKU
43 Konrponbnas padora no reme bubmmnoreka HOK
"HaTypanbHble uncia u Hyas" https://m.edsoo.ru/f2al2cba
a2 Touka, mpsiMasi, OTPE30K, JTy4. but6mmorexa [IOK
Jlomanas https://m.edsoo.ru/f2a0d54e
HN3Mepenne TIMHBI OTpe3Ka,
45 MET I/II)'-IGCKI/IG €IMHU Iljl U3MEPEHUS bubmmorexa [JOK
P AT p https://m.edsoo.ru/f2a0daee
JUTHHBI
46 W3mepenue nnuHbl OTpe3Ka, bubmuotexa [IOK
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MCTPUUCCKHUEC CANHUIIBI U3MCPCHUSA

https://m.edsoo.ru/f2a0df3a

JUTMHBI
bubnunorexa LIOK
4 ORPYAHOCTE I KpyT https://m.eds00.ru/f2a0d684
48 OKpYXHOCTb U KPYT
[TpakTuueckas paboTa 1o Teme
49 "IToctpoenue y3opa u3 bubmmorexa [JOK
P u”y3 P https://m.edsoo.ru/f2a0d7e2
OKpYXKHOCTEH
VYron. IIpsamoii, ocTpslid, Tynou u bubnunoreka LIOK
50 R .
Pa3BEPHYTHIN YIIIbI https://m.edsoo.ru/f2a1302a
51 VYrou. IIpsamMoit, OCTpsIN, TyNIOW U
Pa3BEPHYTHIN YIUIbI
bubnuoreka [{OK
52 Mswmepettne yrios https://m.edsoo.ru/f2a1319c
bubnmorexa LIOK
41
53 SMEpeHHe yriIon https://m.edsoo.ru/f2a132fa
bubmmoteka IIOK
4 41
> SMEpeHHe yriIon https://m.edsoo.ru/f2a13476
55 [IpakTuyeckas pabora o Teme bubnmnoreka HOK
"IToctpoenue yrios" https://m.edsoo.ru/f2a13606
56 Hpo06s. [IpaBunbHbIE U bubnnorexa [JOK
HEeNpaBWIbHbIE JpOOH https://m.edsoo.ru/f2a13764
Hpo06s. [IpaBunbHbIE U bubnuoteka [JOK
57
HeNpaBUWIbHbIE APOOH https://m.edsoo.ru/f2a13c8c
58 HpoOs. [TpaBuibHbIC U bubnuoteka [JOK
HeIpaBUIIbLHBIE TIPOOH https://m.edsoo.ru/f2a14146
59 Hpo06s. [IpaBunbHbIE U bubnmnorexa [JOK

HEIpaBUIbHBIE IPOOH

https://m.edsoo.ru/f2a153f2
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60 Hpo06s. [IpaBuiibHbIE U bubmmoreka [JOK
HeIpaBUIIbLHBIE IPOOH https://m.edso00.ru/f2a15582
. bubnuorexa [JOK
o1 Ocrosiioe coficTBo ApodH https://m.edsoo.ru/f2al43e4
. bubnuorexa [JOK
62 OcHoBHoe cBOHCTBO ApodH https://m.edsoo.ru/f2a1451a
. bubnuorexa [{OK
63 OcnoBHOE CBOHCTBO 1POOH https://m.edsoo.ru/f2a1463c
. bubmuoreka [{OK
64 OcnoBHOE CBOHCTBO 1POOH https://m.edsoo.ru/f2a1475e
. bubnuoreka [{OK
65 OcnoBHOE CBOHCTBO 1POOH https://m.edsoo.ru/f2a14c90
. bubnuoreka [{OK
66 Ocnoioe CBOHCTBO ApoOH https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOMCTBO ApoOH
. bubmuoreka [IOK
68 Cpasrerme podeii https://m.edsoo.ru/f2a14f74
N bubnuoreka [{OK
69 Cpasrerme podeii https://m.edsoo.ru/f2a151f4
70 CpaBHeHue npobeit
71 CpaBHenue apobeit
79 Cio’)keHHe U BBIYUTAHHUE bubmuoreka [{OK
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2al7cc4
73 CroxeHue 1 BbIUUTAHUE bubnuoteka [JOK
OOBIKHOBEHHBIX JIpo0eit https://m.edsoo.ru/f2al7e54
72 CroxeHue 1 BEIUUTAHNE bubnmnorexa [JOK
O0OBIKHOBEHHBIX JAPOOEi https://m.edsoo.ru/f2a1802a
75 CrnoXeHHE U BIUNTAaHHUE bubnunorexa LIOK
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https://m.edsoo.ru/f2a1802a

OOBIKHOBEHHBIX JIpO0eit

https://m.edsoo.ru/f2al81ce

CrnokeHne U BEIYUTAHHE

bub6nmoreka [IOK

76
OOBIKHOBEHHBIX JIpOOeit https://m.edsoo.ru/f2a1835e
77 Ci0)XXeHUe Y BbIYUTAHUE
OOBIKHOBEHHBIX APOOCiH
78 Clo)XeHNE U BEIYUTAHUE
OOBIKHOBEHHBIX JIpOOeit
79 CI107KeHUE U BEIYMTAHUE
OOBIKHOBEHHBIX ApOOeit
bubnuoreka [{OK
80 o
Cmewtantas Apook https://m.edsoo.ru/f2a1592e
bubnuoreka [{OK
1
8 Cmemanas 1pods https://m.edsoo.ru/f2al5a5a
bubnuoreka [{OK
2
8 Cmemanas 1pods https://m.edsoo.ru/f2a15b68
bubmmoreka IIOK
83 C §)
MettianHas Apoon https://m.edsoo.ru/f2al5e2e
YMHOXEHHUE U NIeJIeHIEe
84 OOBIKHOBEHHBIX IPOOEH; Bubmnorexa HOK
b ’ https://m.edsoo.ru/f2al184e4
B3aUMHOOOpaTHBIEC IPOOH
YMHOXEHUE U JIEIEHUE
85 OOBIKHOBEHHBIX IPOOEHi; bubnnorexa [JOK
AP ’ https://m.edso0o.ru/f2a18692
B3aUMHOOOpaTHBIE TPOOH
YMHOXEHUE U JIEIEHUE
86 OOBIKHOBEHHBIX JIPOOENL; Bubmnorexa HOK
AP ’ https://m.edso00.ru/f2a18a20
B3aHMHOOOpaTHBIE ApoOH
g7 VYMHOXKEHUE U JeJICHUE but6mmoreka [IOK

OOBIKHOBEHHBIX JIpOOEii;

https://m.edsoo.ru/f2a18b56
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B3aMMHOOOpaTHBIC ApOoOU

VYMHOXKEHUE U JeTICHUE

bu6nmoreka [IOK

88 OOLIKHOBEHHBIX POOCH; https://m.edsoo.ru/f2a19088
B3aMMHOOOpaTHBIC ApOOH
VYMHOXKEHHUE U JIeTICHUE
89 OOBIKHOBEHHBIX IpOOEH; Bubmaorexa ITOK
AP ’ https://m.edso00.ru/f2a19560
B3aUMHOOOpaTHBIC IPOOH
YMHOXEHUE U JIEIEHUE
90 06LIKHOBeHHLI)f 00el; buGnuorexa [IOK
Ap ’ https://m.edsoo.ru/f2a196a0
B3aUMHOOOpaTHBIC IpoOH
YMHOXEHHUE U JIeJIeHIE
91 OOBIKHOBEHHBIX IPOOEH; buGnuorexa [IOK
P ’ https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHBIC IPOOH
Pemenne TekCcTOBBIX 3a/1a4,
92 conepxamux apoodu. OCHOBHBIE bubnnorexa [JOK
JICPIAIIIX /I ’ https://m.edsoo.ru/f2al81ce
3a/1a4u Ha Jpoou
PerreHne TeKCTOBBIX 3a/1ad,
93 comepxkamux apoou. OCHOBHBIE bubnmorexa [JOK
FICPIATIIX JIPODH. https://m.edso00.ru/f2a1835e
3a/1auu Ha Jpoou
PerreHne TeKCTOBBIX 3a/1ad,
94 comepxkamux apoou. OCHOBHBIE bubnmorexa HOK
e ’ https://m.edsoo.ru/f2al8c5a
3aauu Ha ApoOu
Pemenne TekCcTOBBIX 3a/1a4,
95 comepxkamux apoou. OCHOBHBIE bubmmorexa TIOK
JICPAHAILHX IPODH. https://m.edsoo.ru/f2al8e76
3a1auu Ha ApoOu
Pemenne TekCcTOBBIX 3a/1a4,
bu6nmnorexa LIOK
96 cosiepkanux apoou. OCHOBHBIC

3a/1a4u Ha Jpodu

https://m.edsoo.ru/f2al8f7a
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Pemenne TeKCTOBBIX 3a1a4,

97 coaepxxamux apoou. OCHOBHEIE bubmorexa HOK
ACPRAIIIX IPODH. https://m.eds00.ru/f2a199f2
3a/1auu Ha ApooH
Pemenne TeKCTOBBIX 3a1a4,
98 conmepxamux apoou. OCHOBHBIE bubmorexa HOK
P P ’ https://m.edsoo.ru/f2al9c2c
3a1auu Ha ApoOu
Pemenne TeKCTOBBIX 3a/1ad,
99 conxepxamux apoodu. OCHOBHBIE bubmorexa LOK
JICpKALIIX 1p ’ https://m.edsoo.ru/f2alald6
3a/1a4M Ha Jpoou
Perienne TeKCTOBBIX 3a/ad,
100 coaepxkamux apoou. OCHOBHEIE bubmorexa [JOK
JICpaLiX 1p ’ https://m.edsoo.ru/f2ala2ee
3a/1a4u Ha Apoou
[IpuMeHeHue OYKB U1 3aIIUCH
101 M:TeMaTI/I‘leCKIZ)I: BS aKEHUI U bubmorexa OK
. p https://m.edsoo.ru/f2ala3fc
peIOKEHU N
[Ipumenenue OykB 7151 3aIIUCU
102 MaTeMaTUYECKUX BBIPAXKEHUN U
MPETIOKEHU I
103 KonTposnbHas pabora no teme bubmuoteka [IOK
"OOBIKHOBEHHBIE ApOOH" https://m.edsoo.ru/f2ala5le
MHOroyrojapHUKH.
104 YeThIpEXYTOIBHUK, IPIMOYTOJIbHUK bubmorexa [JOK
pexyr - 1P yr ’ https://m.edsoo.ru/f2al6ae0
KBaJIpat
MHoOroyrojisHuKH.
105 YeT1rl g): OJILHUK, IPAMOVTOJILHUK bubmorexa [JOK
pexyr - 1P yr ’ https://m.edsoo.ru/f2al6c7a
KBaJIpat
106 [TpakTnueckas paboTa 1o Teme bu6muoreka [IOK

"TTocTpoeHue nmpsIMOYTOJIbHHUKA C

https://m.edsoo.ru/f2al6ele
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3a/IaHHBIMU CTOPOHAMH HA
HEJIMHOBAHHOM Oymare"

bubnunorexa LIOK
107 T
0 DEYTOIBHHI https://m.eds00.ru/f2a16194
108 TpeyronbHHUK
[Tnomane 1 nepuMeTp
PSIMOYTOJIbHHKA U
109 MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 Bubmaorexa ITOK
yr ’ https://m.edsoo.ru/f2al16fe0
MPSIMOYTOJIBHUKOB, €TUHUITBI
WU3MEPEHUS TUIOIAH
[Tnomane U nepuMeTp
PSIMOYTOJIBHUKA U
110 MHOT'OYT'OJILHUKOB, COCTaBJIEHHBIX U3 Bubmiorexa OK
yr ’ https://m.edsoo.ru/f2a17184
MPSIMOYTOJIBHUKOB, €TUHUITBI
WU3MEPEHUS TUIOIAH
[Tnomane u nepuMeTp
PSAMOYTOJIbHUKA U
111 MII)-IOFOYFOJ'II)HI/IKOB COCTaBJIEHHBIX U3 bubnmorexa [JOK
4 ’ https://m.edsoo.ru/f2a17328
MPSIMOYTOJIBHUKOB, €THHUITBI
WU3MEPEHUS TUTOTIA M
bubnmorexa LIOK
112 11
CPUMETP MHOTOYTObHIKA https://m.edsoo.ru/f2a1691e
113 [IepumeTp MHOrOyronbHHUKA
but6mmorexa [IOK
114 I
Jlecamianas sanmck, Apobei https://m.edsoo.ru/f2alb55e
bubnunorexa LIOK
115 I
Jlecamianas sanmck, Apobei https://m.edsoo.ru/f2alb87e
116 Jecstuunas 3anuck apodeit bubmmorexa LIOK

https://m.edsoo.ru/f2albcfc
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bubnunorexa LIOK

117 CpaBHeH#e TeCATUIHBIX APOOCi https://m.edsoo.ru/f2alc49a
118 CpaBHEHHE IECITHYHBIX IpOOeCi 5::&?;;?:;;5 r(:/l]f231063e
119 CpaBHeHuE 1eCATUYHBIX IpoOeit 5::&?;;?::;5 r(:/l]fzalcboz
120 CpaBHeHuE 1eCATUYHBIX IpOOeit ﬁg&?ﬁ;f;;g r(j/l]fzalccze
121 CpaBHeHuE 1eCATUYHBIX JIpoOeit

122 JleficTBHSI C IECATUYHBIMU APOOSIMU ﬁggﬁ;ﬂ:ﬁg :3/1:231(;9451
123 JleficTBHSI C IECATUYHBIMU APOOSIMU ﬁggﬁ;ﬂ:ﬁg r(a/I]SZalcfez
124 JleicTBUS ¢ NECITUUHBIMU IPOOSIMU ﬁg&?ﬁ;?:g;g :3/1:2&1(1 174
125 JleiicTBUS ¢ NECTUUHBIMU IPOOSIMU ]::f,i?;g:éig 8/11‘(2a1d516
126 JleificTBUS ¢ NECTUUHBIMU IPOOSIMU Eg&?ﬁ;ﬁig 8/1152a1d64c
127 JleicTBUS ¢ NECATUUHBIME IPOOSIMU Eg,i?;g:g;g r(a/I]fzald?so
128 JleicTBUS ¢ NECATHUHBIME IPOOSIMU Egi?;;?:g;g :3/I1<=Zald85e
129 JleiicTBUS ¢ NECTHUHBIME POOSIMU nggﬁ;fg;g r?/I:Zaldgez
130 JIeHCTBUS ¢ TECATUIHBIMU IPOOSIMHU Eg{i?;;?:g;gﬁ}éa 1da7a
131 JleficTBUSI C ECATUYHBIMU APOOSIMU buomorexa HOK

https://m.edsoo.ru/f2aldb88
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bubnunorexa LIOK

132 JleficTBHSI C IECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ale0la
. bu6nmoreka [IOK
133 JleficTBHSI C IECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ale150
. bu6nmmoreka [IOK
134 JelicTBUs C NECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2a1e268
. bu6nmmoreka [IOK
135 JelicTBUs C NECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ale3da
bubnunoreka LIOK
1 .
36 JCHCTBIL € NECATHHHBIMU APOOAMHI https://m.edsoo.ru/f2ale4f2
bubnunoreka LIOK
137 i
3 JCHCTBIL € NECATHHHBIMU APOOAMH https://m.edsoo.ru/f2ale4f2
. bubnuorexa [IOK
138 JleficTBHS C IECATUYHBIMU APOOSIMU https://m.edsoo.ru/f2ale5f6
. bubnuorexa [IOK
139 JleicTBHS ¢ NECATUUHBIME IPOOSIMU https://m.edso0.ru/f2ale704
140 JleicTBHS ¢ NECATUUHBIME IPOOSIMU
. bubmuorexa [IOK
141
OxpyrieHe recaTHIHbIX APOOeH https://m.edsoo.ru/f2a1e826
. bubmuorexa [IOK
142 OKpyriIenne IeCATHIHbIX Apodei https://m.edsoo.ru/f2aleb50
. bubmuoreka [IOK
143 Oxpyriienme fecaTHiHbIX Apodei https://m.edsoo.ru/f2alec68
144 OxpyrieHue AecITUYHBIX Apo0eit
Pemenne TekCcTOBBIX 3a/1a4,
145 cozepkamux Apoou. OCHOBHBIE bubmmorexa [JOK
FICPIRATIHX APOOH. https://m.edsoo.ru/f2aled8a
3a/1a4u Ha Jpodu
146 Pemenne TekCTOBBIX 3a7a4, bubmorexa [JOK

https://m.edsoo.ru/f2alefl0
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conepkanux qpoou. OCHOBHBIC
3a/1ayu Ha ApoOH

Pemenne TeKCTOBBIX 3a1a4,

bu6nmoreka [IOK
147 ou. O
COACPIRAIIIX PODH. LICHOBHBIC https://m.edso0.ru/f2a1f028
3a/1a49¥ Ha JpooH
Pemenne TeKCTOBBIX 3a/1ad,
148 coaepxamux apoou. OCHOBHEIE bubmorexa [IOK
JICPKATIIX IPOOH. https://m.edsoo.ru/f2a1f136
3a/1a4M Ha Jpoou
Perienne TeKCTOBBIX 3a/1ad,
149 coaepxamux apoou. OCHOBHBIE
3a/1a4u Ha Jpoou
Pemenne TekCcTOBBIX 3a/1a4,
150 coaepxamux apoou. OCHOBHBIE
3a/1a4u Ha Jpoou
151 KonTponbHas pabora no teme bubmuotexa [IOK
"JlecsiTuunbie 1pooOu"” https://m.edsoo.ru/f2alf23a
MHororpanauku. M3o0paxenue
152 MHOTOTPaHHUKOB. Moaeun bubmorexa [JOK
P ' a https://m.edsoo.ru/f2ala69a
MIPOCTPAHCTBEHHBIX TEJ
Muororpanauku. M300paxenue
153 MHOTOT paHHI/IKOB Mo epm/l bubmorexa [OK
P ' a https://m.edsoo.ru/f2alad2a
MPOCTPAHCTBEHHBIX TEJ
[IpssMoyTONLHBIN MapalIeIICITHIICT,
154 K p6 Pai’;é TKHU K 6211) u ! bubmorexa [JOK
yo. P y https://m.edsoo.ru/f2a1a802
napasuieNienumne1a
[IpssMOyTONBHBIN MapajuIeIeIuIIe],
155 Ky0. Pa3BépTku kyOa u buomrorexa LIOK

napauicjicnmicaa

https://m.edsoo.ru/f2ala924
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[IpakTuyeckas pabora o Teme Bu6muotexa [JOK
156 B}
"Pa3BépTKa Kyba" https://m.edsoo.ru/f2alaef6
O0BéM KyOa, TPAMOYTOIBHOTO bubnmnoreka HOK
157
napasuiesienuIe1a https://m.edsoo.ru/f2alb09a
158 O06béM KybOa, MPIMOYTOIBHOTO bubmmoreka [JOK
napasuiesienuiena https://m.edsoo.ru/f2alb248
159 O06BEM KyOa, IPIMOYTOIBHOTO
napaiesienuea
160 O06BEéM KyOa, IPSIMOYTOIBHOTO
napaienenuneaa
[ToBTOpEHNE OCHOBHBIX MOHITUH H
161 METOJIOB Kypca 5 kiacca, 06001ieHue bu6nmorexa LIOK
3HaHu# / Beepoccuiickas https://m.edsoo.ru/f2alf76c
IpoBepoyHas pabora
162 HToroBast KOHTpOJIbHAsA padboTa / bubnmnoreka [HOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/f2a1f924
[ToBTOpEHHE OCHOBHBIX MOHATHI U
163 METOJIOB Kypca 5 kiacca, 00001eHne bubmorexa [IOK
. P ’ https://m.edsoo.ru/f2alfaaa
3HaHUI
[ToBTOpEHHE OCHOBHBIX MOHATHHA U
164 METOJ/IOB Kypca 5 Kiacca, 000011eHue bubmorexa HOK
HV yp ’ B https://m.edsoo.ru/f2a1fc08
3HAHHH
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
165 METOJIOB Kypca 5 kiacca, 06001eHne bubmorexa HOK
Hv yp ’ B https://m.edsoo.ru/f2alfeec
3HAHHH
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
but6mmoreka [IOK
166 METO/I0B Kypca 5 kiacca, 00001ienue

3HAHUH

https://m.edsoo.ru/f2a200a4
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IToBTOpEHNE OCHOBHBIX OHATUI U

167 METOJIOB Kypca 5 Kiacca, 00001eHue 1
3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
168 METOJIOB Kypca 5 kiracca, 000011eH1e 1 Bubmorexa LIOK
OB K9P : https://m.eds00.ru/f2a201f8
3HAHUN
IToBTOpEHKE OCHOBHBIX MOHATUI U
169 METOJIOB Kypca 5 kiracca, 000011eHe 1 Bubmorexa IIOK
HU P ’ = https://m.edsoo.ru/f2a20388
3HAHUMN
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
170 METOL0B Kypca 5 Kiracca, 00001eHue 1 Bubmnorexa HOK
Hv P ’ m https://m.edsoo.ru/f2a2069e
3HAHUNI
OBHIEE KOJIMYECTBO YACOB I10 170

I[TPOT'PAMME
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6 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchl

Apudmernueckue I1eUCTBUS C
MHOT'03HAYHEIMH HATypajabHBIMU 1 bubmmorexa HOK

P https://m.edsoo.ru/f2a208ec
YHCIIaMU
Apudmernueckue T1eUCTBUS C
MHOT'03HAYHEIMH HATypajabHBIMU 1 bubmorexa [IOK

P https://m.edsoo.ru/f2a20aea
YHCIaMU
Apudmernaeckue neiicTBus ¢
MHOT'03HAYHBIMH HATypajabHBIMU 1 bubmorexa HIOK

yp https://m.edsoo.ru/f2a2140e
YHCIIaMU
Apudpmernueckue IeiCTBUS C
MHOT'O3HAYHEIMH HATypajabHBIMU 1 bubmorexa LHOK

yp https://m.edsoo.ru/f2a21580
YHCIIaMHU
ApudmeTrnueckue IeiCTBUS C
MHOT'O3HAYHEIMH HATypajabHBIMU 1 bubmorexa LHOK

P https://m.edsoo.ru/f2a216de
YHCIIaMHU
ApudmeTnueckue IeiCTBUS C
MHOT'03HAYHLIMH HATypaIbHBIMU 1 bubmorexa HOK

P https://m.edsoo.ru/f2a2180a
YHCIIaMU
UucnoBble BhIpaXEHUs, MOPSAIOK 1 but6mmorexa [IOK
IEVCTBHUI, HCIIOIB30BaHHE CKOOOK https://m.edsoo.ru/f2a20c48
UwucoBbie BEIPAKEHHUSI, IIOPSIOK 1 bu6nmnorexa LIOK

NEHCTBHI, UCIIOIB30BaHNE CKOOOK

https://m.edsoo.ru/f2a20d6a



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a

YucaoBbie BBIPpAXKCHUSA, TIOPAOOK

9 JIIEVCTBUI, HCIIOIB30BaHHE CKOOOK

10 UwrcnoBbie BRIPAKCHHSI, TOPSIOK
IEVCTBUI, HCIIOIB30BAHUE CKOOOK

1 UwucioBble BEIPAKECHHUSI, TOPSIOK
JIEVCTBUH, HCIIOIL30BaHHE CKOOOK

12 OkpyriieHHe HaTypaJIbHBIX YHCEIT bubmmorexa [JOK

https://m.edsoo.ru/f2a21274

13 OxpyriieHne HaTypaJIbHBIX YUCEI

14 OxpyrieHrne HaTypaJIbHbIX YUCEll
Jlenutenu v KpaTHBIE YHCTIA;

15 HanOOJIBIINI OOIUI NETUTENID U buGnuorexa [IOK
HaMMeHbIIEE OBIIeE KPATHOE https://m.edsoo.ru/f2a22a3e
JlenuTenu v KpaTHBIC YHCTIA;

16 HanOONBIINI 00N IENUTEND U bubmorexa HIOK
HAMMeHbIIee 0BIIee KPaTHOE https://m.edsoo.ru/f2a22b9c
JlenmuTenu v KpaTHBIC YHCTIA;

17 HanOOJIBINNI OO NEIUTENL U bubnnorexa [IOK
HaWMeEHbIIIee 00111ee KpaTHOE https://m.edsoo.ru/f2a2340c
JlenuTenu v KpaTHBIE YHCTIA;

18 HanOOJILIINHI OOIIMH IENUTENh U
HaWMEHbIIIee 0011Iee KPaTHOE
JlenuTenu v KpaTHBIC YHCTIA;

19 HauOOJNBIINI 00N IEUTEND U
HauMeHbIee o0Iee KpaTHoe
JlenmuTenu v KpaTHBIC YHCIA;

20 HauOOJBIINI 00N EJTUTEND U

HauMeHbIIIee o0Iee KpaTHOe



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

bubnunorexa LIOK

21 JleTHMOCTS CYMMBI # I(POH3BE/ICHH https://m.edsoo.ru/f2a22d2c
22 JlenuMoCTh CyMMBI M TIPOU3BEACHUS bubmorexa LOK
https://m.edsoo.ru/f2a23254
23 JleneHue ¢ ocTaTKoM
bubmmoreka [JOK
24 flenerne ¢ ocraTkom https://m.edsocI)_.[ru/f2a24104
25 Penienue TekCTOBBIX 3a1a4 buGnuorexa [IOK
https://m.edsoo.ru/f2a21e90
26 Penienue TekCcTOBBIX 3a1a4 Bubmiorexa OK
https://m.edsoo.ru/f2a2226e
27 Penienue TekCcTOBBIX 3a1a4 Bubmiorexa OK
https://m.edsoo.ru/f2a22412
28 Permrenne TeKCTOBBIX 3a1a4 bubnnorexa [JOK
https://m.edsoo.ru/f2a226e2
29 Pemrenre TeKCTOBBIX 3a71a4 bubmorexa LHOK
https://m.edsoo.ru/f2a228a4
30 KonTponbHas padota no teme bubmuoreka [IOK
"HatypanbHble uyncna" https://m.edsoo.ru/f2a242a8
31 [MeprieHIUKYIISIpHBIC TIPSIMBIC bubmorexa HOK
https://m.edsoo.ru/f2a24442
32 [lepnieHiuKynspHBIE IPSIMBbIE bubmmorexa LIOK
https://m.edso00.ru/f2a24596
bubnuoteka [JOK
33 Hapaenviibie Mpsmbie https://m.edsocL>.Iru/f2a248d4
bubnuoteka [JOK
34 HapanerbHeie npsvbre https://m.edsoc1>.1ru/f2a24a32
35 Paccrosinue mexnay IByMsl TOUKaMH, but6mmoreka [IOK

OT TOYKH IO0 HpﬂMOﬁ, JJINHA

https://m.edsoo.ru/f2a24776
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https://m.edsoo.ru/f2a23254
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MapuipyTa Ha KBaJpaTHOM CETKe

Paccrosnue MECXKAY ABYMs TOYKaMu,

36 OT TOYKH JI0 IPSIMOHA, UTMHA
MapuipyTa Ha KBaJpaTHOM CETKe
Paccrosinrie Mexay AByMs TOUKaMH,
37 OT TOYKH JIO TI ;n\fl[(})lﬁﬂ yJ'II\:/IHa bubmorexa LOK
Ao TP s . https://m.edsoo.ru/f2a24eb0
MapiIpyTa Ha KBaJpaTHOU CeTKe
OOBIKHOBEHHAS IPOOb, OCHOBHOE
38 CBOKMCTBO 061/12[1201( areHue bubmmorexa [IOK
0 APODIL, COPA https://m.edsoo.ru/f2a261fc
npobei
OObIKHOBEHHAs IPOOb, OCHOBHOE
39 CBOMCTBO APOOH, COKpAIICHHE bubmmorexa [IOK
|0 APODIL COKP https://m.eds00.ru/f2a26670
npobei
OObIKHOBEHHAs IPOOb, OCHOBHOE
40 CBOMCTBO JAPOOH, COKpAIICHHE bubmmorexa [IOK
. /IPODH, COKpatll https://m.eds00.ru/f2a26936
npobeit
OObIKHOBEHHAs IpOOb, OCHOBHOE
41 CBOMCTBO ApOOHU, COKpaICHHE bubmmorexa [IOK
. AIPODH, CORpat https://m.edsoo.ru/f2a26ab2
npobeit
42 CpaBHeHME U YyHIOPSI0YMBAHUE bubmuoreka [IOK
npobeit https://m.edsoo.ru/f2a2721e
43 CpaBHeHHE U YyIIOPSAT0YMBAHUE bubnuoteka [JOK
npobei https://m.edsoo.ru/f2a2749e
44 CpaBHeHME U YyHOPSI0YMBAHUE bubnmnoreka [JOK
apo0ei https://m.edso0.ru/f2a275ac
JlecsiTuuHbie ApoOU U METpUYECKas bubnuoteka [JOK
45
CUCTEMA MEP https://m.edso0.ru/f2a2638c
46 JlecsiTuuHble ApodU U MeTpUYeCcKas



https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670
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https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c

cucTeMa Mep

Apudmernueckue T1eUCTBUS C

47 OOBIKHOBEHHBIMU U JECATUYHBIMU Bubmaorexa ITOK
A https://m.edsoo.ru/f2a276c4
IpoOsIMH
Apudmernueckue I1eUCTBUS C
48 OOBIKHOBEHHBIMU U JECATHUYHBIMU Bubmaorexa ITOK
a https://m.edsoo.ru/f2a277dc
TPOOSMH
Apudmernueckue aeiCTBUSA C
49 oé)bn(})HOBeHHHMI/I I/II[ €CATUYHBIMU buGnuorexa [IOK
A https://m.edsoo.ru/f2a27d40
TPOOSMH
Apudmernueckre 1eiCTBUSA C
50 OGI)I)II((bHOBeHHI)IMI/I U NECATUYHBIMUA Bubmiorexa HOK
A https://m.edsoo.ru/f2a27ec6
TPOOSMH
Apudmernueckre 1eiCTBUSA C
51 Oé)I)II((bHOBeHHBIMI/I If E€CATUYHBIMUA Bubmiorexa OK
A https://m.edsoo.ru/f2a27c00
TpOOsSIMHU
bubnmorexa LIOK
2
> Ornomenue https://m.edsoo.ru/f2a282c2
53 OTHoOILIEHHE
54 Jlenenve B JaHHOM OTHOIIICHUH bubmorexa HOK
a https://m.edsoo.ru/f2a28448
55 Jlemenue B JAHHOM OTHOIICHUU
but6mmorexa [IOK
56 M
acuTad, mporopuus https://m.edsoo.ru/f2a28a7e
but6mmoreka [IOK
57 M
acuTad, mporopuus https://m.edsoo.ru/f2a28c22
b K
58 [lonsiTue nmpouenta nommorexa IO

https://m.edsoo.ru/f2a28d76
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bubnunorexa LIOK

59 Honsrie npouenta https://m.edsoo.ru/f2a28efc
Brluncnenue npoueHTa oT BEJIMYNUHbI bubmmoreka [JOK
60 R
Y BEJIMYUHBI 110 €€ IPOLEHTY https://m.edsoo.ru/f2a29064
61 Beruncienue npoueHTa OT BEJIMYUHbI bubnuoreka [JOK
Y BEJIMYMHBI 110 €€ NPOLEHTY https://m.edso00.ru/f2a291e0
62 Brruncnenue npouenTa oT BETUYUHbI
Y BEJIMYUHBI 110 €€ MPOLIEHTY
63 Brruncnenue npouenTa oT BETUYUHbI
Y BEJIMYUHBI 110 €€ MPOLIEHTY
Penienue TeKCTOBBIX 3a/1ad, bubmuoreka [{OK
64
COJIEpIKaIIHX APOOH U TIPOIICHTHI https://m.edso00.ru/f2a26512
65 PenieHne TeKCTOBBIX 3a7a4, bubnuoreka [{OK
coJiepKaliux JpoOH U TPOIEHTHI https://m.edsoo.ru/f2a2818c
66 Pemenue TekcToBBIX 3a/1a4, bu6mmoteka IIOK
CoJIepKaLIUX APOOH U MPOLIEHTHI https://m.eds00.ru/f2a29546
67 Pemnienne TekCTOBRIX 3a/ad4, bu6nunorexa LIOK
coJiepKalux JpoOu U TPOIEHTHI https://m.edso0.ru/f2a29a46
68 Pemienne TekCcTOBBIX 33124, bubnmorexa LIOK
CoJIep>KaIuX ApoOU U IPOIIEHTHI https://m.edsoo.ru/f2a29bea
69 KonTponbHas padbota no teme bubnmnoreka HOK
"Npoou" https://m.edsoo.ru/f2a29d34
70 Ocesas cummetpust. LlenTpansHas bubnmnoreka [JOK
CUMMETpPUS https://m.edsoo.ru/f2a2509a
7 OceBas cummertpus. LlenTpanbHas bubnmnoreka [JOK
CUMMETPHUS https://m.edsoo.ru/f2a25428
72 ITocTpoenne cuMMeTpUYHBIX GUTYD bubnmorexa LHOK

https://m.edsoo.ru/f2a252ca
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bubnunorexa LIOK

3 Hoctpoenie CHMMCTPHIHBIX QHTYP https://m.edsoo.ru/f2a257fc
74 [IpakTuueckas pabota 1o Teme bubmmoreka [JOK
"OceBast cummerpus" https://m.edso0.ru/f2a2598c
75 CummeTpus B IPOCTPaHCTBE bubmmorexa [JOK
https://m.edsoo.ru/f2a25ae0
[Ipumenenu
76 M:TeMeaTineszZ)I: Z;EE;EEE;HH bubmmorexa LIOK
. https://m.edsoo.ru/f2a2b274
MIpeII0KEHU I
77 ByKBEHHBIE BBIpaKEHUS U YUCIIOBbIE bubnuoreka [IOK
IIOJCTaHOBKHU https://m.edsoo.ru/f2a2b972
78 bykBeHHbIE paBeHCTBa, HAX0XKICHUE bubnuorexa [IOK
HEU3BECTHOTO KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79 bykBeHHbIE paBEHCTBA, HAX0XK/IEHUE Bbu6moteka [JOK
HEU3BECTHOI'O KOMITIOHEHTA https://m.edsoo.ru/f2a2bbe8
bubmmnoreka HOK
80 Dopmysbi https://m.edsogru/fZaZbdM
bubmmnoreka HOK
81 Dopmytet https://m.edsogru/fZaZbe40
82 YeTsIpEXYrolbHUK, IPUMEPHI bubmmnoreka HOK
YETHIPEXYTOJIbHUKOB https://m.edsoo.ru/f2a2al9e
83 [IpsiMoyronbHUK, KBaJpaT: CBOMCTBA bubmuoreka [IOK
CTOPOH, YIJIOB, THarOHAJICH https://m.edsoo.ru/f2a2a2{2
84 [IpsiMOyTONbHUK, KBaApPaT: CBOMCTBA
CTOpOH, YIJIOB, TUaroHanen
85 N3mepenue yrinos. Buast bu6muoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/f2a2a75c
86 N3mepenue yrios. Buasl bu6mmoreka [JOK



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
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https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a75c

TPEYroJIbHUKOB

https://m.edsoo.ru/f2a2ab94

bub6nmoreka [IOK

87 Hepuetp MHoroyroe i https://m.edsoo.ru/f2a29eb0
88 [lepumeTp MHOTOYTOJIBHHUKA
89 [Tnomans puryper
90 [Tnomans Gurypsr
o1 ®opmyiibl IepUMeTpa U M0 I1
IPSIMOYTOJIbHUKA
92 dopmyITel IEpUMETPa | IO TH
PSIMOYTOJIbHHUKA
93 [TpubnmxEnnoe N3MepeHne
iomaau Guryp
04 [IpakTuueckas pabota 1mo Teme bubmmoreka [JOK
"[Tnomane kpyra" https://m.edsoo.ru/f2a2ae8c
KonTponbHas padota no teme
95 "Boipaxkenus ¢ OykBamu. OuUrypsl Ha
miockocty"
bubmmnoreka HOK
% Henre mmena https://m.edSO(])_.[ru/fZabeGC
bubnmnoreka HOK
o Hente wmcna https://m.edsoi_.[ru/fZaZcO?a
bubmuoreka [JOK
%8 Henste mcna https://m.edsogru/f2a2017e
99 Mopnynb ynciia, reOMeTpuyecKas bu6muoreka [JOK
MHTEPIIpETAI MOLYIA https://m.edsoo.ru/f2a2c886
100 Mopynb uncna, TeoOMeTpruyecKas bubnunorexa LIOK
WHTEpIpEeTALs MOILYIIS https://m.edsoo.ru/f2a2ca3e
101 Monyinp gyncia, reoMeTpudeckas bubmuorexa [IOK



https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
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MHTEpIIpETAUs MOLYJIS

https://m.edsoo.ru/f2a2cbab

MO,I[YJ'IB qucia, rcoMCTpUuICCKasa

102
WHTEPIIPETAIHS] MOTYIIS
103 Monynb yncia, reoMmeTpudeckas
UHTEpIIpETAIHs MOILYJIS
104 YucnoBble TPOMEXYTKH
105 [TonoxxurenbHble U OTPHULIATEIbHBIC
qrcna
106 [TosiokuTENHHBIC U OTPHUIIATEITHHBIC
qrcna
107 CpaBHEHHE MOJIOKUTEIIBHBIX U bubnnoreka [JOK
OTPULATEIbHBIX YUCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHME MOJIOKUTEIIBHBIX U bubnnorexa [JOK
OTPUIIATEIbHBIX YUCEN https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE MOJIOXKHUTEIBHBIX U
OTPHUIATENbHBIX YHCET
110 CpaBHEHHE MOJOXKHUTEIBHBIX U
OTPUIATEIIEHBIX YHCETT
111 CpaBHeHUE MOJTOKUTEIBHBIX U
OTpUIATENbHBIX YHCET
Apudmernueckue IeiCTBUS C
112 MOJIOKUTEIBbHBIMHU U Bubmmorexa [IOK
https://m.edsoo.ru/f2a2d830
OTpUIATENLHBIMH YUCIIAMHU
Apudmernueckue IeiCTBUS C
113 MTOJIOKUTEILHBIMA U bubmorexa HOK
https://m.edsoo.ru/f2a2d984
OTpHUIATESIILHBIMHA YUCIIAMU
114 Apudmernueckue 1eHCTBHS € bubmuotexa [IOK

IIOJIOXKUTCIIBHBIMU 1

https://m.edsoo.ru/f2a2dab0
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https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0

OTpULATCIIbHBIMU YU CJIaMU

Apudmernueckue T1eUCTBUS C

bu6nmoreka [IOK

115 HOJIOKUTEIBHBIMA U
https://m.edsoo.ru/f2a2ddee
OTPULIATEILHBIMU YHCIIAMU
Apudmernueckue I1eUCTBUS C
116 MIOJIOKUTEIbHBIMA U Bubmaorexa ITOK
https://m.edsoo.ru/f2a2defc
OTPHUIIATEILHBIMU YHCIIAMH
Apudmernueckue aeiCTBUSA C
117 H(I))H(zme/ITeJIBHBIMI/I u buGnuorexa [IOK
https://m.edsoo.ru/f2a2e384
OTPULIATEILHBIMU YHCIIAMH
Apudmernueckre 1eiCTBUSA C
118 H(I))H(()b)KI/ITeHBHI)IMI/I u Bubmiorexa HOK
https://m.edsoo.ru/f2a2e5f0
OTPHUIIATEIILHBIMU YHCIIAMH
Apudmernueckre 1eiCTBUSA C
119 H(z'[(;b)KI/ITeJIBHBIMI/I u Bubmiorexa OK
https://m.edsoo.ru/f2a2e762
OTPULIATEILHBIMU YHCIIAMU
ApudmeTrnueckue IeiCTBUS C
120 HOJIOKUTEIHHBIMA U Bubmiorexa ITOK
https://m.edsoo.ru/f2a2eb90
OTPHUIIATEILHBIMU YHCIIAMU
ApudmeTnueckue aeiCTBUSA C
121 H(I))H(EP)KI/ITGHBHHMI/I u bubmorexa LOK
https://m.edsoo.ru/f2a2ecf8
OTpHUIATENLHBIMH YHCIIaAMU
Apudmernueckue IeiCcTBUS C
122 HOJIOKUTEIBHBIMA U bubnnorexa LOK
https://m.edsoo.ru/f2a2ee10
OTpHUIATENLHBIMH YUCIIAMHU
Apndmernueckre 1eHCTBUA C
prd bu6nmnorexa LIOK
123 MOJIOKUTEIBHBIMUA U

OTpULATCIIBHBIMU YU CJIaMU

https://m.edsoo.ru/f2a2f248
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Apudmernueckne IeHCTBHS C

124 MMOJIOKUTEIBHBIMUA U
OTPHUIIATEILHBIMU YHCIIAMH
Apudmernueckne IeHCTBHS C
125 IIOJIOKUTEIHLHBIMU U
OTpUIATEIILHBIMHA YUCIIAMHU
Apudmernueckue T1eUCTBUS C
126 IIOJIOKUTENHLHBIMHI U
OTPUIATCIILHBIMHA YUCIIAMHU
Apudmernueckue I1eUCTBUS C
127 IMOJIOKUTEIBLHBIMU U
OTPHUIIATEIILHBIMU YHCIIAMH
Apudmernueckue T1eUCTBUS C
128 MMOJIOKUTEIBLHBIMU U
OTpHUIIATENILHBIMH YHCIIAMU
Apudmernueckue NeiCTBUS C
129 IIOJIOKUTENBLHBIMHI U
OTpHUIIATENILHBIMH YHCIIAMU
Apudmernueckue NeiCTBUS C
130 IIOJIOKUTENBEHBIMHI U
OTPUIATESIILHBIMHA YUCIIAMU
131 Pemrenne TeKCTOBBIX 3a1a4 bubmorexa LHOK
https://m.edsoo.ru/f2a3035a
132 Pemrenne TeKCTOBBIX 3a1a4 bubmrorexa LHOK
https://m.edsoo.ru/f2a304c2
133 Permrenne TekCTOBBIX 3a1a4 bubmmorexa TIOK
https://m.edsoo.ru/f2a305e4
134 Pemrenre TeKCTOBBIX 3a1a4 but6mmoreka [IOK



https://m.edsoo.ru/f2a3035a
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Konrponsnas pabora mo remam
"BykBeHHbIE BBIpAXKEHUSI.

https://m.edsoo.ru/f2a30706

135
[TonoxxuTeabHbIC U OTPHUIIATCIIBHBIC
gucna"
136 [IpsimoyronbHast cucreMa KOOpAUHAT Bu6muotexa [JOK
Ha INIOCKOCTH https://m.edsoo.ru/f2a30ca6
KoopauHatel TOYKHM Ha TUIOCKOCTH, bu6nunoreka LIOK
137
abcrucca u opiMHaTa https://m.edsoo.ru/f2a311d8
bubnuoreka [{OK
138 CronbyaTble U KPYTOBEIE THArpPaMMBbI
pyT Amarp https://m.edsoo.ru/f2a3178c
139 [IpakTrueckas paboTa 1mo Teme bubnnorexa [JOK
"[loctpoenue nuarpamm" https://m.edsoo.ru/f2a318ae
Pemenne TekCTOBBIX 3a1ad,
140 COJIEp>KaIInX JaHHBIE,
Mpe/iCTaBJICHHbIE B TAOIUIAX U Ha
Jauarpammax
Pemenne TeKCTOBBIX 3a7a4,
141 coJiepKalluX JaHHEBIE,
Mpe/iCTaBJICHHbIE B TAOIUIAX U HA
Jauarpammax
ITpssMOyTONBHBIN TTapalIeIIeITHIIe],
142 K p6 I }II/IFSMa nu aMEI a, KOHYyC bubmmorexa TIOK
yo, P > [THPaMiIa, e https://m.edso0.ru/f2a319c6
IUATUHADP, map u chepa
ITpssMOyTONBHBIN MapalIeIeTuITe,
143 K p6 I }I]/IFSMa nu aMEI a, KOHYyC ’ bubmorexa LIOK
o, 1p » THpaMHa, e, https://m.edsoo.ru/f2a3lafc
IUATUHADP, map u chepa
144 N300paskeHne MpOCTPaHCTBEHHBIX bubmuorexa [IOK



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

¢uryp

https://m.edsoo.ru/f2a3206a

145

146

I/I306pa)KeHI/IC HpOCTpaHCTBCHHBIX
Guryp

[Tpumepsl pa3BEPTOK
MHOTI'OI'PaHHUKOB, IUWJIMHAPA U
KOHYyca

147

[IpakTuyeckas pabora o Teme
"Co3ganue Moaenen
MIPOCTPAHCTBEHHBIX (huryp"

bubnunoreka LIOK
https://m.edsoo.ru/f2a3252¢

148

149

150

[MousiTre 00bEMa; eAMHUILIBI
u3MepeHus: o0béMa

O6BEM IPSIMOYTOJIBHOTO
napajuienenumnena, kyoa, hopmybl
00béMa

OO0BEM NPSAMOYTOJIBLHOTO
napajenenunena, Kyoa, Gpopmysbl
o0béMa

bubmuoreka [{OK
https://m.edsoo.ru/f2a321c8

bubnuoreka [{OK
https://m.edsoo.ru/f2a3234e

151

[ToBTOpEHNE OCHOBHBIX MOHITHN U
METOJIOB KypCOB 5 1 6 KJIacCoB,
0000I1IeHNE U CHCTEMATHU3aIIH
3HAHUH

bu6mmoteka IIOK
https://m.edsoo.ru/f2a328f8

152

[ToBTOpEHNE OCHOBHBIX IMOHATHH H
METOJOB KypcOB 5 U 6 KJIacCoB,
0000IIIeHHE U CHCTEMAaTU3 AL
3HAHUH

but6mmorexa [IOK
https://m.edsoo.ru/f2a32a9c

153

[ToBTOpEHNE OCHOBHBIX MOHSATUI U
METOJ0B KypcoB 5 U 6 KJIacCoB,
000011IeHNE U CUCTEMATH3 AU

bu6nmnorexa LIOK
https://m.edsoo.ru/f2a32bd2



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

3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 5 U 6 KJIaccoB,

bub6nmoreka [IOK

154 0000IIICHUE ¥ CHCTEMAaTH3aIIUs https://m.edsoo.ru/f2a3312¢
3HaHUHU
[ToBTOpEHNE OCHOBHBIX MOHATUUN U

155 METOJIOB KypCOB 5 U 6 KJIaCcCOB, bu6nmoreka [IOK
0000IIICHNE ¥ CHCTEMATH3aIIUs https://m.eds00.ru/f2a33352
3HaHUH
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

156 METOJ0B KypcoB 5 1 6 KJIaccoB, bu6nmorexa LIOK
000011IeHHE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a33596
3HaHUH
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

157 METOJI0B KypcOB 5 U 6 KJIaccoB, bubmuoreka [IOK
0000IIIeHNE B CHCTEMATH3aIlUs https://m.edso00.ru/f2a33780
3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U

158 METOJI0B KypcOB 5 U 6 KJIaccoB, bubmmnoreka HOK
0000IIICHNE B CHCTEMATH3aIlUs https://m.eds00.ru/f2a338b6
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

159 METOJI0B KypcOB 5 U 6 KJIaccoB, bu6muoreka [JOK
0000IIICHNE B CHCTEMaTH3aIlUs https://m.edsoo.ru/f2a339ce
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMTOHATHH H

160 METOJ0B KypcoB 5 U 6 KJIacCoB, bu6muoreka [IOK

000011IeHNEe U cUCTeMaTH3alus
3HaHui / Beepoccuiickas

https://m.edsoo.ru/f2a33ad?2



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2

npoBepouHas paboTa

Hroroas koHTpoabHAs padboTa /

bub6nmoreka [IOK

161 Bcepoccuiickas npoBepodHast pabota https://m.edsoo.ru/f2a33bd6
[ToBTOpEHNE OCHOBHBIX MOHSATUNA U

162 METOJIOB KypCOB 5 U 6 KJIaCCOB, bubnunoreka LIOK
000011IeHNE U CUCTEMATU3ALMs https://m.edsoo.ru/f2a33f46
3HaHUUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

163 METOJ0B KypcoB 5 1 6 KJIaccoB, bubnunoreka LIOK
000011IeHHE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a340b8
3HaHUUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

164 METOJ0B KypcoB 5 1 6 KJIaccoB, bubnunoreka LIOK
000011IeHNE U CUCTEMATU3ALMS https://m.edsoo.ru/f2a3420c
3HaHUH
[ToBTOpPEHNE OCHOBHBIX IMOHSATHH H

165 METOJIOB KypCOB 5 U 6 KJIacCoB, bu6mmoteka IIOK
0000IIIeHNE B CHCTEMATH3aIlUs https://m.edsoo.ru/f2a3432e
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

166 METOJIOB KypCOB 5 U 6 KJIacCoB, bu6mmoteka IIOK
000011IeHNE U CUCTEMATU3aLHS https://m.edsoo.ru/f2a34478
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H

167 METOJIOB KypCOB 5 U 6 KJIaCcCOB,
000011IeHNE U CUCTEMATH3AIHS
3HAHWH

168 [ToBTOpEHNE OCHOBHBIX MOHITHAN H bubmorexa HOK

https://m.edsoo.ru/f2a3482¢



https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e

METOJI0B KypcoB 5 U 6 KJIaccoB,
000011IeHNE U CUCTEMATU3ALMs
3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U
169 METOJOB KypCOB 5 1 6 KJIacCoB,
00001IIeHNE U CHCTEMATH3AIIH

3HaHUU

bubnunoreka LIOK
https://m.edsoo.ru/f2a34950

[ToBTOpEHNE OCHOBHBIX MOHATUN U

170 METOJIOB KypCOB 5 1 6 KJIacCOB,
00001IIeHIE U CUCTEMATH3AITHS

3HAHUH

bubmuoreka [IOK
https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

5 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta
1 Hucna 1 BIYUCICHUS
11 [lonuMaTh W MNPaBWIBHO YHOTPEONATH TEPMHHBI, CBS3aHHBIE C
' HaTypaJIbHBIMH YMCIaMH, OOBIKHOBEHHBIMH U JAECATUUHBIMU APOOSIMHU
12 CpaBHMBAaTh U YNOPSJOYUBATh HATypaJbHbIE YHUCIIA, CPAaBHUBATh B
' MIPOCTEHIINX CllydasiXx OOBIKHOBEHHBIE IPpOOH, 1€CATUUHBIE IpOOU
COOTHOCHTh TOUYKY HAa KOOPJAWHATHOW (YMCIIOBOM) TIpsIMOM C
1.3 COOTBETCTBYIOLIMM €M 4YuCIOM M H300pa)kaTb HATypaJlbHbIE YHCIIa
TOYKAMH Ha KOOPAMHATHOM (YUCIIOBOI) IpsIMOM
14 BeimonuaTe apupmeTnyeckre AeHcTBUS C HATYpaJIbHBIMU YUCIIAMH, C
' OOBIKHOBEHHBIMU APOOSIMHU B IPOCTEHIINX CITydasx
1.5 BbInonHATE IPOBEPKY, NPUKUAKY PE3ybTaTa BHIYMCICHUN
1.6 OxpyrisTh HaTypaibHbIC YHCIIA
2 Permrenne TexCTOBBIX 3a1a4
21 Pematp TexcToBble 3a1aun apu(PMETHIECKHUM CIIOCOOOM U C TOMOUIBIO
' OpPraHU30BaHHOTO KOHEYHOT0 Nepedopa BceX BO3MOMKHBIX BAPHAHTOB
Pemarp  3amaum, coxaep)kalue — 3aBUCUMOCTH,  CBSI3bIBAIOIIUE
2.2 BEJIMYMHBI. CKOPOCTb, BpEMS, pPACCTOSHUE, I€HAa, KOJNYECTBO,
CTOUMOCTD
23 Hcnonb30BaTh KpaTKue 3alUCH, CXEMbl, TaOIUIIbI, 0003HAYEHUS TPU
' pelIeHnn 3a1a4
Ilonbp30BaTbcs OCHOBHBIMU E€IUHUIIAMM HM3MEPEHHMsS: IIEHBI, MAaccChl,
2.4 paccTosiHus, BpEMEHU, CKOPOCTH, BhIpaXKaTh OJIHU €AMHUIIBI BEJIMYMHBI
4yepes Ipyrue
W3Bnekars, aHAJIN3UPOBATb, OLICHNBATh UH(pOPMaLHUIO,
’5 MpEeACTaBICHHYI0 B Ta0nuIile, Ha CTOJOYATOM  JMarpamme,

HHTCPpHIPCTUPOBATL MPCACTABICHHBIC JAHHBIC, MCIIOJIB30BATh HAHHLIC

MIpH pEelIeHNUH 3a]1a4




Harnsannas reomerpust

Ilons30BaThCs rCOMCTPUYCCKUMHU  IIOHATHUAMHU:. TOYKaA, IIpsaMasd,

3 OTpPE30K, JIy4, YrOJI, MHOTOYTOJIbHUK, OKPY)KHOCTb, KPyT
3.9 [IpuBoauTh mHpHUMEPHl OOBEKTOB OKPY)KAIOLIETO MHpPA, HMEIOLINX
' (hopMy M3yUEHHBIX TEOMETPUUECKHUX (PHUTYp
Hcnonb30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C YIVIAMU: BEpIIKHA
3.3 CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPIIUHA, CTOPOHA, THATOHAJb;
C OKPY)KHOCTBIO: pajinyc, JUaMeTp, LICHTP
"y N306paxaTh u3ydyeHHble TeoMeTpudeckue (Urypsl Ha HETMHOBAHHOM
' Y KJIeTYaToi Oymare ¢ MoMOMIBbIO IUPKYIIS U JIMHEHKN
HaxomuTh nO7IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C
3.5 IIOMOILBIO JIMHEHWKH, CTPOUTh OTPE3KHM 3aJaHHOM JUIMHBI, CTPOUTH
OKPYXKHOCTb 33JJaHHOTO pajanyca
36 Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSAMOYTOJbHUKA, KBaJpaTa
' JUISL X TIOCTPOCHHUS, BBIYUCICHHS TUTOIIAN U TIEpUMETPa
BbraucnaTs nepuMeTp U Iiionians KBajapara, mpsiMoyroibHHUKa, GUTyp,
3.7 COCTaBJIEHHBIX M3 NPSIMOYTOJIBHUKOB, B TOM 4Hcie QUIryp,
n300paXEHHBIX Ha KJIeT4aTol Oymare
35 [Tonmp30BaTbcsi OCHOBHBIMH METPHYECKHMMH €IUHHUIIAMHA H3MEPECHUS
' JUIMHBI, TUIOLIA/IU; BBIpaXKaTh OHU €IMHUIIBI BETUYMHBI Yepe3 Ipyrue
Pacnio3HaBath napanienenurne], Ky0, MCIOIb30BaTh TEPMHUHOJIOTHIO:
3.9 BepIIMHA, peOdpo, TpaHb, W3MEPEHUS; HAXOAWTh HW3MEPCHUs
napajenenunea, kyoa
310 Boruncnsate  00bEM  Kyba, mapajuienenunena M0 3aJaHHBIM
' W3MEPEHUsM, M0JIb30BaThCs €AMHUIIAMH U3MEPEHUs 00bEMa
311 Pemrate HecnoXKHbIE 33724l Ha U3MEPEHUE I€OMETPUUYECKUX BEIMYMH

B IPaKTUYCCKUX CUTYyaAlUAX




6 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

Yucaa v BEIUMCIICHUS

1.1

1.2

1.3

1.4

3HaTh W IIOHUMAaTh TEPMUHBI, CBA3aHHBIC C pPa3IMYHBIMU BHUIaMU
YHCceN U CIIoco0aMu UX 3aI1IMCH, IEPEXOaNTh (CCJ'II/I 9TO BOSMO)KHO) oT

OJIHOH (hOPMBI 3aIMCH YHCIIA K APYTOn

CpaBHI/IBaTB U ynopsaaoduBaTrb HOCJBIC YHCIIA, OOBIKHOBEHHBIE U

JACCATHYHBIC IlpO6I/I, CpaBHHBATL YMUCJIa OJHOI'O U pa3HbIX 3HAKOB

BLIHOJ'IHHTB, coucTrasa YCTHBIC u INMCHbMCHHBIC HpI/IéMBI,
apI/I(bMeTI/I‘-IeCKI/Ie IIGIZCTBPI?[ C HaTypaJbHbBIMH H MLCJIBIMU YHUCIIaAMHU,
OOBIKHOBEHHBIMH H JCCATUYHBIMHA ,I[pO6$IMI/I, IIOJIOKUTCIIbHBIMHU H

OTPHULATCIIbHBIMU YUCIIAMHA

BbruncnsaTe 3HaU€HUS YMCIOBBIX BBIPAKEHUI, BBIIIOIHATD IPUKUIKY U
OLIEHKY pe3yjbTaTa BBIYMCICHUH, BBIIOJIHATH IpeoOpa3oBaHUs
YHUCJIOBBIX BBIPAXEHUM HAa OCHOBE CBOWCTB apHU(pMETHUECKUX

EeUCTBUI

1.5

OprTJ'IS[TI) Oejabple 4Yucida " ACCATHYHBIC I[pO6I/I, HaxXoauThb

MPUOIHKEHNS YU Cel

1.6

1.7

1.8

2.1

2.2

CoOTHOCUTH TOUKY Ha KOOPAMHATHOMN MPSAMOIl C COOTBETCTBYIOIIMM €
YHCIOM M M300paXkaTh 4YMClIa TOYKAMHM Ha KOOPAUHATHOW HpPSAMOIA,

HaXOJUTbh MOAYJb YUCIIA

CooTHOCUTH TOYKY B MpPSAMOYIOJIBHOW CHUCTEME KOOPIMHAT C
KOOpJAMHATaMH 3TOW TOYKH

OxkpyrnsaTh Lenble 4YMCIa M JecATUYHble JpoOM, HaXOAUTh
MPUOIHKEHUS YU Cel

YucnoBble U OyKBEHHBIE BHIPAXKECHUS

[TonumMaTh M ynoTpeOasITh TEPMHUHBI, CBSI3aHHBIE C 3aIIUCHIO CTETIEHU
yuciaa, HAXOAWTh KBaapaT M KyO 4YHCIa, BBIYMCIATH 3HAYECHUS
YHCIIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEICHH

[Tonb30BaTbes MpU3HAKaMU JETUMOCTH, PACKIIAJbIBATh HATypasbHbBIE

quciia Ha IMPOCThIC MHOXKUTEIIN

2.3

ITons30BaThCA MaCH_ITa6OM, COCTABJIATH IMPOIOPIUN U OTHOIICHUA

2.4

Hcnons3oBaTh 6yKBI>I JJIsL 0003HAYCHHUS YHUCET npu 3alucu
MaTEMaTHUYCCKUX Bblpa}KeHHﬁ, COCTaBJIATH 6YKBCHHI>Ie BBIPpAXKCHUA U

(hopMyIibl, HAXOUTH 3HAUECHUS OYKBEHHBIX BBIPAKEHUN




2.5

3.1

3.2

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
Perrenuie TeEKCTOBBIX 3a7a4

PemraTe MHOTOIIaroBbl€ TEKCTOBBIC 3aJa4du apI/I(l)MCTI/ILIeCKI/IM

CII0CO00OM

PemraTe 3aga4u, CBA3AHHBIC C OTHOIICHHEM, ITPOIIOPIHOHAIBHOCTBIO
BCJIMYMH, NPOUCHTAMH, PCIIaThb TPpU OCHOBHBLIC 3aJa4d Ha I[pO6I/I u

IIPOLICHTBI

3.3

3.4

3.5

Pemrate 3aaa4u, COACpIKaIKeC 3aBUCUMOCTH, CBA3bIBAIOIIHC
BCJIMYHHBI: CKOpPOCTb, BpEMsd, pacCTOAHUC, MLCHY, KOJIUYCCTBO,
CTOUMOCTD, IIPOU3BOAUTCIIBHOCTL, BPEMSI, 00BEM pa6OTLI, HCIIOJIb3Y:
apI/I(l)MeTI/I‘IeCKI/Ie ,HeﬁCTBI/IH, OLICHKY, MNPUKHUIKY, TIIOJIb30BATbHCA

CAMHUIIaMH U3MCPCHUA COOTBCTCTBYIOIINX BCIIMYNH
CocTraBisiTh 6YKB€HHI>I€ BBIPpAXXCHUA 110 YCJIIOBHIO 3aa4un

WzBnekats nHbOpMaLIUIO, IPEICTABICHHYIO B TaOIUIIAX, HA JIMHEHHOI,
CToNO4YaTol WM  KPYrOBOM  JMarpaMMax, HMHTEPIPETHPOBATH

IpeaACTaBICHHLIC JAHHBIC, UCITOJIB30BATh JAHHLIC ITPHU PCUHICHUHA 3a1a4

3.6

[IpeacraBnsate wHOpMaIUIO € TMOMOIIBIO TaONUIl, JTUHEHHOU U

cToN04aToON AuarpaMm

Harnsanuaas reomerpust

4.1

[IpuBonuTe mnpuMepbl OOBEKTOB OKPYXKAIOMIETO MHUPA, HMEIOIINUX
(hopMy H3YYEHHBIX T'€OMETPUYECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CHMMETPUUHBIX (QUTYD

4.2

4.3

N300paxaTh ¢ MOMOIIBIO IUPKYJS, JTHHEHKH, TpaHCIOpTHpa Ha
HEIMHOBAaHHOM ®  KjeTyaTod  OyMmare U3y4eHHBbIE  IUIOCKHE
reoMeTpuueckue PUrypsl U KOHPUTYpAITUU, CAMMETPHYHBIE (PUTYPBI

[Tonb30BaTbcsi TEOMETPUUYECKUMH TOHITHSIMH: PaBEHCTBO (uryp,
CUMMETPHUS; UCIIOJIH30BaTh ~ TEPMHHOJIOTHIO,  CBSI3aHHYIO  C

CUMMETpPHUEN: OCh CAMMETPHUH, LIEHTP CUMMETPUH

4.4

4.5

Haxonuthe BeIMYMHBI YIIIOB U3MEPEHUEM C MTOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YIJIbI 3aJaHHOM BEJIIMYMHBI, IIOJIL30BAaThCA IIPU PEIICHUU
3a/1a4 rpajyCHOM MEpOM YIJIOB, PaclO3HaBaTh HA 4epTEkKaxX OCTPBIH,
MPSIMOM, pa3BEPHYTHIN U TYIION YTJIbI

Beluucnate  QIMHY  JIOMaHOM, — NIEpUMETP  MHOIOYTI'OJIBHMKA,
MIOJIB30BATBCA C€IMHULAMH HW3MEPEHUS [UIMHBI, BBIPAXKAaTb OJHU

€MHUIBI U3MEPEHUS JUIMHBI Yepe3 Ipyrue

4.6

Haxomuth, ucnonb3ys 4epTExXHbIE HHCTPYMEHTBI, PACCTOSIHUSI: MEXKIY

JIBYMsI TOYKaMH, OT TOYKHU 1O MPSMOM, UIMHY IYyTH Ha KBaJpaTHON




4.7

4.8

CCTKC

Beruncnsate mromans ¢GuUryp, COCTaBICHHBIX W3 IMPSIMOYTOJBHHKOB,
UCIOJIb30BaTh pa30MeHHe Ha MPSIMOYTOJILHUKH, Ha paBHBIC (UTYPHI,
JOCTpauBaHUE 10 TPSMOYTOJIbHUKA, TOJb30BAThCA OCHOBHBIMHU
CIMHULIAMH W3MEpPEeHUS IUIOMIAAM, BBIPAXKATh OJHH  €AWHHIIBI
M3MEPEeHHUS TUIOLIAIN Yepe3 Apyrue

PacriosHaBath Ha MOJETMSIX M HM300paKCHUAX TNHPAMHUAY, KOHYC,
HWIMHAP, HCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,

OCHOBAaHHE, pa3BEPTKa

4.9

4.10

411

N300paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIBHBIH ITapajuieI eS|
Boruncnsate  00bEM  OpAMOYroibHOTO —Mapajielenunena, Kyoa,
I0JIB30BAThCSI OCHOBHBIMU €IMHUIIAMU U3MEPECHUS 00BEMa

Pemate HecHOXHBIE 3a7aud  Ha HAXOXKJICHUE TIE€OMETPUYECKUX

BCJIMYHMH B IPAKTUYCCKHUX CUTYyallUAX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 HatypanbHble uncna u HyJb
11 Harypansaoe umcno. Psng narypameubix uucen. Ywucno 0. M3oOpaxenue
' HaTypaJbHbBIX YMCET TOUKAMHU Ha KOOPAMHATHOM (UHCII0BOM) MpsMOi
1 [lozunmonHas cucrema cuuciaeHus. Pumckas Hymepanusa. [lecsatudnas
' CUCTEMA CUHMCIICHUS
13 CpaBHeHHE HATypajJbHBIX YHCEN, CPABHEHHME HATYPaJbHBIX YUCENl C HYJIEM.
' OxpyriieHHe HaTypaJIbHBIX YUCEI
CrnoxeHue, BBIUNTAHNE, YMHO)KEHUE U JEJICHNE HaTypallbHbIX urcen. CBOMCTBO
v HyJAsl TpU CIIO)KEHUM, CBOWCTBA HYJS W €IUHUIBI NPU YMHOKCHHH.
' IlepemecTuTenbHOE W COYETATENILHOE CBOWCTBA (3aKOHBI) CIOXKEHHA U
YMHOXKEHUS, PaclpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS
15 Hcnonb3oBanue OyKB Juid 0003HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA M 3alMiCch
' CBOMCTB apu(pMeTHUECKHUX AeHCTBUIA
Jlenutenu M KpaTHbIE YHUCIA, pa3joKeHUe Ha MHoxurtenu. [Ipocteie u
1.6 cocraBHble uMcna. IIpusznaku nemumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 CreneHb C HaTypaJbHBIM IIOKa3aTeleM. 3alKCh 4YHCIAa B BUAE CYMMBI
' paspsAHbIX CIaraeMblx
UucnoBoe BbIpakeHHE. DBblunMcieHHE 3HAUYEHUN YMCIOBBIX BBIPAKEHUH,
18 MOPSIIOK  BBINIOJIHEHUs  JeWCTBUM. lcnosb30BaHME TIpM  BBIYMCIICHUSAX
' MEPEMECTUTEIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS W
YMHOKEHUS, paCIPeIeIUTETbHOTO CBOMCTBA YMHOKEHHUS
2 Hpobu
IIpencraBnenne o fApoOM Kak cmocoOe 3amMcud  YacTH  BEJIWYHHBI.
OObikHOBeHHbIE Apodu. [IpaBuibHbIe U HempaBWiIbHbIE Apoou. CMelnaHHast
2.1 IpoOb, MpeACTaBIeHUE CMEIIAHHOW IpoOu B BUAE HENPaBHILHOW ApOOU U
BBIZICJICHHE 1I€JIOM YacTH YWCia W3 HEmpaBWIbHOM apobu. M3o0paxkeHue
npo0eit ToukaMu Ha YHCIOBOM MpsiMOi
99 OcHoBHOe cBoiicTBO npobu. Cokpamenue apobeii. [IpuBenenue apodu

HOBOMY 3HameHaTento. CpaBHEHHE Ipobeit




CrnoxeHue W BBIYUTAHUE ApOOCi. YMHOXKEHUE U JelieHne ApoOeii, B3auMHO-

23 oOparnblie 1podu. HaxokaeHne 4acTu eIoro U Meoro Mo ero 4acTu
Hecatuunast 3amuch apobeit. IlpeacraBieHue NecATUYHON ApOOM B BHIE
24 OOBIKHOBEHHOW. M300pakeHre MECATUYHBIX IpoOei TOYKaMH Ha YHUCIOBOU
npsimoii. CpaBHEHHE AECATHYHBIX IpOOeit
25 Apudmerndeckre ACUCTBHSA C AecATHUYHBIMEH ApoOsmu. OkpyrieHue
' JECSITUUHBIX Apooeit
3 Pemennie TeKCTOBBIX 337124
3.1 Pemrenne TekcTOBBIX 3a71a4 apu(PMETHIESCKUM CIIOCOOOM
3 Pemenue normyeckux 3amad. Pemenue 3amay nmepeOopoM BceX BO3MOKHBIX
' BapuaHTOB. Mcrionp30BaHue Mpu pelIeHUH 3a/1a4 Ta0JIHIl U CXEM
Pemenne 3amau, coaep)KamMx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIHYWHBI:
23 CKOPOCTb, BpEMsl, pacCTOSIHUE, 1IEHY, KOJHMYECTBO, CTOMMOCTh. EJIWHHUIIBI
' W3MEpEeHUs: MacCchl, 00bEMa, 1IEHBI, PACCTOSHUSA, BpeMEHHU, CKOPOCTH. CBs3b
MEXy €IMHUIIAMH U3MEPEHUS KaKI0M BETUIHHBI
3.4 Pemrenre oCHOBHBIX 3a/1a4 Ha IpooOH
3.5 [IpencraBnenue naHHBIX B BUJE TaOJIMUII, CTOJIOYATHIX AHArpaMMm
4 Harmsnnas reomerpus
Harnsnueie npencrasienus o Gpurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
4.1 Jy4d, Yroji, JOMaHas, MHOIOYIOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. lIpsmon,
OCTpBIH, TYIION U pa3BEPHYTHIN YIJIbI
JlnvHa oTpe3ka, METPUUECKHE €IUHMIIBI JUIMHBL. JJIMHA JTOMaHO#, nepuMeTp
4.2 MHOTOyrojbHuKa. M3mepeHue W TMOCTpPOEHHE YIJIOB C  IOMOIIBIO
TpaHCIIOPTHUpA
A3 Harnsoaele mpencraBieHus o ¢uUrypax Ha IUIOCKOCTHA: MHOTOYTOJIBHUK,
' MPSIMOYTOJIBHUK, KBaIPaT, TPEYTOJIBHUK; O PaBEHCTBE (pHUTyp
N3obpaxkenue ¢uryp, B ToM uuciae Ha kietdarod Oymare. Iloctpoenue
44 KOHGHUrypanuii U3 dYacTteil mNpsMoil, OKPYXHOCTM Ha HETUHOBAaHHOW U
' Kkieryatoi  Oymare. lMcmonp3oBaHWe  CBOWMCTB  CTOPOH UM YIJIOB
MPSIMOYTOJIbHHKA, KBapaTa
[lnomane mnpAMOYroabHUKA W  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
4.5 MPSIMOYTOJIBHUKOB, B TOM u4ucie (uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare. EquHUIIBI H3MEpeHUs TUIOMIAIN
4.6 Harnsinaeie mpeactaBiaeHrs 0 TPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIbHBIN




napajuienenunen, Ky0, MHororpaHHuku. M3oOpaxeHue mnpocTedmmx
MHOrorpaHHuKoB. Pa3BépTku kyba u napamienenunena. Coznanue mojeneu

MHOTOTpaHHUKOB (M3 Oymaru, TMpPOBOJOKH, IUIACTWJIMHA U JAPYTUX

MaTEepUasoB)
47 O0BEéM TPSIMOYTOJIBHOTO Tapajienenunena, kKyoa. EQuHUIB M3MepeHus
' o0BEMa
6 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Harypanbnblie uncina
ApudmeTrnueckue AEUCTBUA C MHOTO3HAYHBIMU HATypalbHBIMU YHUCIIAMHU.
UucnoBble BBIPAKEHUS, TOPSIOK JCHCTBHMA, WCIIONB30BaHUE CKOOOK.
1.1 Hcnonbs3oBaHne NpU BBIYMCICHHUSIX NEPEMECTUTEIBHOTO U COYETATEIIBHOTO
CBOMCTB CIIO)KEHHS M YMHOXKEHHUS, paclpeiesuTe]IbHOIO CBOMCTBA
YMHOXEHHUS
1.2 OxpyrieHrne HaTypaJIbHbIX YUCell
13 Jlenutenu U KpaTHBIE YKCIIA, HAUOOJBIINN OOIIUNA JETUTENIb U HAUMEHbIIIEE
' of1ee kpaTHoe. J{enMMocTh CyMMBI U IPOU3BEICHHS
14 Jlenenue ¢ ocTaTkoM
2 HpoOu
21 OObIkHOBEHHasT ApoOb, OCHOBHOE CBOWCTBO JpOOM, COKpalleHue Ipobeit.
' CpaBHeHHE U YIOpsIOYMBaHUE IpoOeit
59 Pemenue 3ama4 Ha HaXOXXJEHUE YACTH OT LIEJIOrO M LEJOro IO €ro 4acTH.
' JIpoGHOE YnCcIo Kak pe3yabTaT ACICHUs
23 [IpencraBienue necATUYHOM Jpodu B BUAE OOBIKHOBEHHOH apoOu u
' BO3MOKHOCTb NPE/ICTaBICHUS OOBIKHOBEHHOM JpoOu B BUJIE I€CATHUHON
JlecaTuuHble JApoOM W MeTpuyeckas cucremMa Mep. Apudpmernyeckue
2.4 NEHCTBUSL M YHCIIOBBIE BBIPAXEHUS C OOBIKHOBEHHBIMH U JECSATHUYHBIMU
IpoOsIMH
25 OtHomenue. JleneHne B JaHHOM OTHOIIEHMH. MacmTal, mponopIus.
' [IpumeneHne nponopuuii Mpy pelIeHu  3a1a4
26 [TonsiTre nponenTa. Beruncienre npoueHTa OT BEIMYMHBI U BEIMYUHBI 110 €€

MPOLIEHTY. BbIpaykeHUe MpOIEHTOB ACCITUUYHBIMU Ipo0simu. Pemenue 3amau




Ha IIPOUCHTHI. BI)Ipa}KCHI/Ie OTHOIICHMS BCJIMYUH B ITPOLICHTAX

3 [TonoxxurenbHble U OTPULIATEIbHBIC YHUCTIA
[TonoxxurenbHble U oTpunarenbHble yucia. Llensie yncna. Monyns uucna,
3.1 reoMeTpruecKasl MHTepHpeTanus Momyns uucia. M3o0paxkenue uucen Ha
KOOpJIMHATHOW mpsiMoii. UnciioBbie MpoMeKyTKU. CpaBHEHHE YHCEI
39 Apudmernueckue JEHCTBUS C TMOJIOKHUTEIBHBIMA M OTPHULIATEIbHBIMU
' qHUCIaMU
[IpsimoyronbpHas cucTeMa KOOpAWHAT Ha TUIOCKOCTH. KoopauHaTel TOukn Ha
3.3 mwiockoctu, abcuucca u opauHara. Iloctpoenune Touek u  ¢uryp Ha
KOOPJAMHATHOW INIOCKOCTH
4 bykBeHHbIe BBIpaXKEHUS
[Ipumenenue OykB Uil 3alUCH  MaTEeMaTHYECKUX  BBIPAKEHUNH U
11 npeninoxenuii.  CpoiictBa  apudmernyeckux — AeWcTBUi.  BykBeHHbIE
' BBIPQKEHUS M YMCIIOBBIE MOJICTAaHOBKH. ByKBeHHbIE paBeHCTBA, HAXOXKICHUE
HEM3BECTHOTO KOMITOHEHTA
45 @opmyiel, GOpPMYIBI MEpUMETpa W TUIOMAAN TPSMOYTOJIBHUKA, KBaapara,
' o0bEMa napajienenunesa u Kkyoa
5 Pemienue TekcTOBBIX 3a/1a4
5.1 Pemienue TekcTOBBIX 33aau apu(METUYECKHM CIIOCOOOM
£ Pemenue normyeckux 3amad. Pemenue 3amad mnepebopoM BCEX BO3MOMKHBIX
' BapHaHTOB
Pemenue 3amau, copepiKallMX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEIMYUHBI:
CKOpOCTh,  BpeMs,  pacCTOSHWE, I[I€Ha, KOJWYECTBO, CTOUMOCTH,
5.3 MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThl. EMUHMIIBI U3MEpEHHs: MacChl,
CTOMMOCTH, PAacCTOSIHUS, BPEMEHH, CKOpOCTH. CBS3b MEXIy €IMHUIIAMH
M3MEPEHUs KaXI0W BEITMYHHbI
5 4 Pemenne 3amay, CBS3aHHBIX C OTHOLIEHHWEM, MPOMOPLHUOHAIHHOCTHIO
' BEJIMYMH, IPOIICHTAMH; PEIICHHE OCHOBHBIX 337124 Ha JPOOU M MPOIIEHTHI
- OneHka W TPHUKHUAKA, OKpyrieHHe pesynbrata. CocraBieHHe OyKBEHHBIX
' BBIPQ)XEHUH 110 YCIIOBHIO 33/1a4H.
5 6 [IpencraBnenue naHHBIX C MOMOIIbIO Tabmuu u auarpamm. Crombuarbie
' nuarpamMmbl. YTeHre KpyroBbIX AuarpamMmm
6 Harnsinnas reomerpust
6.1 Touka, mnpsimas, OTpe3OK, Jyd4, Yrojd, JIOMaHas, MHOTOYTOJbHHUK,




YeThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY>KHOCTb, KPYT

Bzanmuoe paciioJIoKCHHUE OBYX IIPSAMBIX Ha IINIOCKOCTH, HapalJICJIbHBIC

0.2 npsiMble, TEePICHANKYIISPHBIE IPSIMbIE
6.3 W3mepenune paccTOSHUN: MEXKIy IBYMs TOYKAaMH, OT TOYKH JO TPSMOH,
' JUIMHA MaplIpyTa Ha KBaJpaTHOM ceTke
6.4 W3MepeHune 1 mocTpoeHHe YIiIoB C IOMOILBIO TPAHCIIOPTHUPA
65 Buapsl TpeyrojsbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYMOYTOJIbHBIMH,
' paBHOOEPEHHBIN, pABHOCTOPOHHUM
6.6 YerplpéxyroabHuk. IIpAMOYronpHuK, KBagpaT: HCIOJb30BAHUE CBOWCTB
' CTOPOH, YIJIOB, THarOHAJICH
N3o00pakeHne TeoMeTpuuecKux GUryp Ha HEITMHOBAHHOH Oymare c
6.7 UCIOJb30BAHUEM  LUPKYJIs,  JIMHEHKH,  YrojbHMKA,  TPaHCIOPTHUPA.
[TocTpoenust Ha kneT4aroil Oymare
6.8 [lepumeTp MHOTOYTOJIBHHUKA
69 [onsaTue mmomanu GUrypsl, eAMHALBI H3MepeHus iomany. [Ipudmnkéanoe
' U3MepeHue miouanu Guryp, B ToM 4ucie Ha KBaJpaTHOM ceTke
6.10 [TpubnnxEéHHOE N3MEpEeHNe JUTMHBI OKPY>KHOCTH, TUIOIAAN Kpyra
6.11 CumMerpusi:  LEHTpajbHasi, oceBas W  3epkaibHad. llocTpoeHue
' CUMMETPUYHBIX (Uryp
Harnsinneie MIPEJICTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunes, Kyo, npusMa, nupamuaa, KOHyC, HWIMHIp, Map U cdepa.
6.1 N300paxkxeHne  mpocTpaHCTBEHHbIX  ¢uryp.  Ilpumepsl  pa3BEpTOK
' MHOTOT'PAHHUKOB, HWIHHAPA Hu KOHYcA. Co3nanune MoJielIen
MPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpPOBOJIOKH, MJIACTWIMHA M JPYTUX
MaTepuasoB)
6.13 [Tonstne 00bEMa, emuHUIBI M3MepeHus 00béMa. OOBEM MPSAMOYTOJIHHOTO

napajenenunena, kyoa




AJITEBPA 7-9 KJIACC
MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUILINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
NIPOJODKEHUS 00pa30BaHUS M B TIOBCEIHEBHOM KU3HU. PazButne y o0ydaronmxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOKIACHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUs MAaTEMaTHIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MPUPOJEC W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aallTallid B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHSI M BBIBOHI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOT0 MBIIUIEHUS] OOYyYarolMXCs: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeAnojiaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIHOW  JIEATEIBHOCTH OOYYaroMIMXCs, TOITOMY CaMOCTOSITEIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil JesTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B crtpykrype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJCHCTBYS C
IpyTMMH €ro JUHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3pika. CopaepkaTrenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AJredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
U3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX alreOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peadpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT Pa3BUTHIO Y OOyYaroluxcs
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHaTHe palMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpEIEeIeHUs], 3aUCh 0obIIMX yucen. [IpouenTsl, 3anucey
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioKeHue, BbIYUTaHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWsI, MpaBUia NPeoOpa3oOBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C ABYMS MEpPEeMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UncnoBsle TpOMEXYTKU. PaccTosiHuEe MExXTy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHAaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkumii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHkimm
y = [x|. I'paduyeckoe pemieHne JIUHEWHBIX YpaBHEHUN M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
JlecaTnuHble TpUOIMKEHUS UppalMOHANIBHBIX yncesd. CBoicTBa apu(METHUECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTEepnperanus ypaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUHA

[Tonsitue @ynknuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkumum mo e€ rpaduky. IIpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IByMs ITIEPEMEHHBIMU. PelieHne cUCTEM JBYX YpaBHEHH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JMHENHBIX HEPABEHCTB C OJHOW mepeMeHHoW. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboabl, OCb CAMMETPUHN MapadoJIbL.

I'padukn pyrximit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = [x| , u ux
CBONCTBA.



Yucnosele  MOCHENOBATENBHOCTUUMCIOBBIE  MOCIEA0BATEIBHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHOH (popMyoit u hopmysoi N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIOHEHIMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

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

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'PaKAaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOECHHUEM MHAMBUAYAIbHON TPAaEKTOPUM 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHUAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

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



6) ¢usuveckoe BocnuTaHue, (POpPMHPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryispHas ¢dusndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIled cpeapl, IJIaHUPOBAHHUS TIOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

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

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

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

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelcTBUA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPENEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  NPU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTECPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeurss B (akTax, AAHHBIX, HAONIOJACHUAX U YTBEPXKICHUSX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CrOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIlCHMs, BHIOMpATh HauboJee NOAXOAANUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEINOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MIPEACTABICHHUS;

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7aui, KOMMEHTUPOBATh ITOTYYEHHbIN pPe3yNbTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3IMYMe€ U CXOACTBO IMO3UIMI, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U PE3yibTaT pabOThI, 0000IIaTh MHEHHS] HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CMOCOO pEIICHUS C y4ETOM HMEIONIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yabpTara peuieHrs MaTeMaTUIeCKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUUUHBI JOCTHKCHUS UM HEJOCTIDKCHUS T1ETTH,
HaxOJHUTh OMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 KJjacce OOyd4arolmuics MOJYYUT CIEIYIOUTUE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrImiotHITh, codeTas YCTHBIE WM THChbMEHHBIE TPUEMBI, apuPMeTHIECKue
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT oaHON (HhOPMBI 3alMCH YUCEN K APYroi (mpeoOpa3oBbIBaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINOMHATH TPUKUIKY U OLIEHKY pe3yJibTaTa BHIYMCICHUH, OIIEHKY 3HaYCHUIM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOMOPIMOHATBHOCTPIO BEIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBITIONHATS, yMHOXKEHHE OJHOWICHA HAa MHOTOWICH W MHOTOWICHa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBEIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAracMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaThs nmpeodpa3oBaHUsi MHOTOWICHOB JJIsI PEIICHUST PA3TUYHBIX 3a/1a4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemars JiMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSA IpaBUiIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemaTh JIMHEHHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N3006pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, HHTEPBAJIbI, 3alIUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (GYHKIHUNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEeACTABICHHS W aHalIW3a WHOOpMaIuHy,
W3BJICKATh U UHTEPIIPETUPOBATH WH(MOPMAITUIO U3 TPadUKOB pEeaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYaromIMICS TMOJTYYUT CIICIYIOIINUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEIACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
YuCceN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BbIUUCIECHUMN, N300paxaTh JAEUCTBUTEIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJIpAaTHBIE KOPHH, UCIIOJB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBITOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COIEPXKALIUX KBaJgpaTHbIE KOPHH, HCIIONIb3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumensTh npeodpa3oBaHus BRIPAKEHUM IJIs1 pEIICHUST PAa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE KUCCIECIOBAHNS YPABHEHU U CUCTEM YpaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONPEAeNIATh CBOWCTBA (PYHKITUU 10 €€ TpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y =k/x, y=x2, y = x3,y = [x|, y = VX, ONHCHIBATb CBOICTBA UYNCIOBON
byHkmu 1o e€ rpaduky.

K xonmy oOyuenus B 9 Kjacce 0Oydaroumuiics TMONMYYUT CIETYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAJIBHBIE U HPPALMOHAIBHBIE YU CIIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, NPOCTENIINE TPOOHO-pAllMOHATIbHBIC YPABHEHHS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aayd aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPAaBHEHHUS UJIM CUCTEMBI JIBYX YPABHEHUM C ABYMsI TIEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKIMi Buga: y = Kx, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y=1x, y = |x|, B 3aBucumoctu ot
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHy0 QYHKIUIO 110 (HopMylie, TPUBOIUTH TIPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C HUCHOJIb30BaHMEM (OpPMYNIT n-ro 4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKON MPOrpeCCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 pealbHON KU3HH (C MCIIONB30BAHUEM KaJbKYJIATOPA, IIU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIPaKEHHUSI. bubnuorexa [JOK
3 . 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bu6mmoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.eds00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoububie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [TonsiTHE palMOHAIILHOTO YUCIa 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue neiCTBUS C 1
paloHaIbHBIMU YHCIAMHU
6 Apudpmernueckue NeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsa04MBaHue 1
paIMOHaTBHBIX YHCEN
8 CpaBHeHue, ynopsgounuBaHue 1
paIMOHATBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHue 1
paIMOHATIBHBIX YHCE
10 Crenenb ¢ HaATYpaJIbHBIM 1 bubnuorexa [JOK
IIOKAa3aTelIieM https://m.edsoo.ru/7f4211de
11 CremneHb ¢ HATYpaJIbHBIM 1 bubnuorexa [JOK

IIOKa3aTejIeM

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



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

12 Crenenb ¢ HATYpaJIbHBIM bubnmoreka [JOK
MoKa3areyieMm https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
[I0Ka3aTenemM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaIbHBIM
MOoKa3areieM
15 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHOM MPAKTUKH
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
19 [Ipu3Haku AeIUMOCTH, Pa3I0KEHUS
Ha MHOYKUTEJIA HATyPaTbHBIX YUCEIT
20 [Ipu3Haku JeTUMOCTH, PA3I0KEHUS
Ha MHOKUTENI HATypallbHbBIX YUCel
21 Peanpnbie 3aBucumocTtw. [Ipsimast u
oOpaTHasi TPOMOPIIMOHATIBHOCTH
99 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi IPOMOPIIMOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHAIEHOCTH
24 Peanpnble 3aBucuMocTH. [Ipsimast u
oOpaTHasi IPOMOPIIMOHATBHOCTH
o5 KonTponbHas paboTa mo Teme

"Parmonanbibie uncia”



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

bubmuorexa [JOK

26 byKpettible BbIpaieHs https://m.edsoo.ru/7f41feec
27 dopMmybl
28 DopmyIisl
29 [Tepemennsbie. JlonmycTrmblie 3HaYCHUS
MIEPEeMEHHBIX
[IpeoOpazoBanue OYKBEHHBIX
30 BBIPQ)XEHUH, PACKPHITHE CKOOOK U bubmmorexa LOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanue OyKBEHHBIX
31 BLI:pamFe)HHI?I, paCKpZIKTI/Ie CKOOOK 1 bubmmorexa LIOK
https://m.edso0.ru/7f41fd70
TIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIPaKCHHH, pACKPBITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CIIAraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiiCcTBa CTETIEHHU C HATYPAIbHBIM bubnuotexa [JOK
IOKa3areyieM https://m.edso00.ru/7f421382
35 CBoiiCcTBa CTETIEHHU C HATYPAIbHBIM bubnmnoreka [JOK
IOKa3areyieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IIOKAa3aTelIieM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 Muoroteret https://m.edsoo.ru/7f42276e
38 MHoro4ieHsl bubmorexa HOK

https://m.edsoo.ru/7f422930
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39 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
43 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f42432a
44 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubnnorexa [HOK
YMHOKECHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edso00.ru/7f4251d0
48 Paznoxxenre MHOrO4JIEHOB Ha bu6mmoreka [IOK
MHOKHTEIIN https://m.edso0.ru/7f423312
49 PaznokeHre MHOTO4YJICHOB Ha bubmuorexa [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4JIE€HOB Ha bu6mmorexa [IOK
MHOXUTEIHN https://m.edsoo.ru/7f4239de
51 PaznokeHre MHOTO4YIEHOB Ha
MHOXHUTETHN
59 KonTponbHas paboTa mo Teme

"Anrebpanyeckue BeIpaxeHus "
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VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJILHOCTb YpaBHEHUN
JInHeHoe ypaBHEHHE C OJJHOU
54 IIEPEMEHHOM, pellIeHNe TMHEWHBIX
YpaBHEHUU
JIuneitHOe ypaBHEHUE C OJJHOM
55 IIEPEMEHHOM, pelleHre JMHEWHBIX bubmmorexa LIOK
N https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MePEMEHHOM, pellieHne TMHEHHBIX
ypaBHEHUH
57 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.eds00.ru/7f420806
59 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
50 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
ypaBHEHUH https://m.edsoo0.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IBYMS bubnmnoreka [JOK
TIEpEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
62 JIuneitHOe ypaBHEHUE C IBYMS bubnuoreka [IOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JIMHEWHBIX YPaBHEHHI bubnuorexa [JOK
C IBYMs IIEPEMEHHBIMH https://m.edso0.ru/7f42836¢
64 Cucrema IByX JTUHEHHBIX YpaBHEHHH

C IBYyMs IIEPEMEHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
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

Cucrema 1ByX JUHEHHBIX YpaBHEHUM

05 C IByMsI [I€PEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
67 Pemienue cucrem ypaBHEHHA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHEHH bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubamorexa LOK
https://m.edsoo0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHI
71 Pemenue cucrem ypaBHEHU
79 KonTponbhas padota no teme bubnnorexa [HOK
"JIuHeiliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Touku Ha psSIMOi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
4 HlczoBbIE MPOMETKy TR https://m.edsocE.Iru/7f41dff2
75 UYucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
77 Paccrosinre Mexay AByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
78 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucTeMa KOOpIAUHAT bubnnorexa [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnuorexa [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
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bopmynamu

https://m.edsoo.ru/7f41e8a8

[Ipumeps! rpadukoB, 3a1aHHBIX

bu6mmoreka [IOK

1
8 bopmynamu https://m.edsoo.ru/7f41ed80
82 ITpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu
83 Urenue rpaukoB peabHBIX bubmmoreka [IOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
84 Urenue rpauKoB peabHbIX
3aBUCUMOCTEN
bubmuorexa [JOK
85 Hounsrue ynicunn https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm
N . bubnuotexa [JOK
87 CBoficTa ynicunii https://m.edso0.ru/7f41f078
N . bubnuorexa [JOK
88 CoficTaa Qynicunii https://m.edsoo.ru/7f41f1fe
N bubmuorexa [JOK
89 Juneiinas ynicuis https://m.eds00.ru/7f427282
. bubmuorexa [JOK
%0 Jlnefias pyHKus https://m.edso0.ru/7f427412
o1 ITocTpoenue rpaduka TUHEHHOM bubnuoreka [IOK
byHKIMN https://m.edsoo.ru/7f426d1e
92 ITocTpoenue rpaduka TUHEHHOM
GbyHKITII
93 I'padux pynknmm y =[x|
94 I'paduk pynkumu y =[x|
95 KonTponbhas pabota no teme bubnuorexa [IOK

"Koopaunats! u rpapuku. Oynkiun"

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



https://m.edsoo.ru/7f41e8a8
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https://m.edsoo.ru/7f41ea24
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https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
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/ Beepoccuiickast mpoBepoYHast

paborta
Hrorosas koHTpOJIbHAsS paboTa / bubnunoreka [HOK
96 . 1
Bcepoccuiickas mpoBepouHas paboTa https://m.edso0.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
97 METOJIOB Kypca 7 Kjacca, 00001IeHne 1
3HaHUU
IToBTOpEHNE OCHOBHBIX IMOHATHH H
98 METOIOB Kypca 7 Kiracca, 00001IeHue 1 Brommozexa [IOK
Hu P ’ H https://m.edsoo.ru/7f429f32
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHITUN U
99 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 Brommozexa [IOK
. P ’ https://m.edsoo.ru/7f42a0e0
3HAHU
[ToBTOpEHNE OCHOBHBIX MOHITUN U
100 METOJIOB Kypca 7 Kilacca, 00001IeHne 1
3HaHUHU
[ToBTOpEHUE OCHOBHBIX MOHITUN U
101 METOIOB Kypca 7 Kiiacca, 00001eHne 1 bubmaorexa LJOK
HV P ’ m https://m.edsoo.ru/7f42a27a
3HAHUUN
[ToBTOpEHUE OCHOBHBIX MOHITUN U
102 METOJIOB Kypca 7 Kiiacca, 0000IeHne 1 bubmorexa [JOK
Hv P ’ - https://m.eds00.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 KBagparublit KOpeHb U3 ynCiIa 1 bubmmorexa [TOK
P P https://m.edso0.ru/7f42d452
bubmuorexa [JOK
2 [Tonsitue 06 UppaIMOHAIILHOM YHUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHbIC TPUOTMKCHUS 1
HUPPAILIMOHATIBHBIX YHCET
4 JlecsiTuuHbie TPUOTUKEHUS 1
UppalMOHAIILHBIX YHCET
5 JleficTBUTENBHBIE YKCTIA 1
CpaBHeHME IEWCTBUTENIBHBIX YHCEI
CpaBHEHHE IEWCTBUTEIIBHBIX YHCEI
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOpEHb
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apuPMETHIECKUX 1 bubnnoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edso0.ru/7f42d862
1 CoiicTBa apumeTnyecKkux 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIPAXXEHUI, COAEPIKALIUX 1 bubmmorexa [OK
p » COACpARAIL https://m.edso0.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnnorexa [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
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BBIPAYKEHH, COJIEpKAILUX
KBaJIpaTHbIE KOPHU

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

[IpeobpazoBaHue YHCTOBBIX

bu6mmoreka [IOK

14 BPIPECIHIH, CONCPAATIIN https://m.edso0.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX

15 BBIPKECHHH, COJEPIKAIINX Bubmaorexa ITOK

https://m.edsoo0.ru/7f42e262

KBaJIpaTHBIC KOPHU

16 CTeleHs ¢ LeNbIM ITI0Ka3aTeleM Bubmorexa ITOK

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

CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T AIEeMEHTAPHBIX YaCTHUIL JI0 bubnnoreka [JOK
KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKPYKaroIIeM MUpe

18 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.edso0.ru/7f435648

19 CBolicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edso00.ru/7f435648

20 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
IIOKa3aTenemM https://m.eds00.ru/7f435648

91 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
mokKasareyieM https://m.edsoo.ru/7f43599a

99 CBolicTBa CTENEHH C LIENIBIM bubanoreka [JOK
IOKa3areyieM https://m.edsoo.ru/7f435ed6

23 KBanpaThbiii TpéxuneH

24 KBanpathslii TpéxuiieH



https://m.edsoo.ru/7f42ded4
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25 Paznoxxenue kBagpaTHOTrO bubnmoreka [JOK
TPEXUIJIEHA HA MHOXXUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnunoreka [HOK
TpEXUIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KontposbHas paboTa mo temam
27 "KBagparabie kopHU. CTENeHH. bubmorexa LHOK
Keaxpatibiit Tpexien” https://m.edsoo.ru/7f42ec80
bu6mmoreka [IOK
28 Axrebpanieckas 1po0e https://m.edsogru/7f430382
JlomycTuMble 3HAYEHUS
29 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKrue BEIPAKCHHS
JonycTuMeble 3HaUeHUS
30 MePEMEHHBIX, BXOJISIINX B
anrebpanvecKue BoIPaKEeHUs
31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpanveckoi qpoou https://m.edso00.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxpaenne apobeit https://m.edsogru/7f430a8a
. bu6mmoreka [IOK
33 Coxpauierne apodeit https://m.edsogru/7f430f44
. bu6mmoreka [IOK
34 Coxpauierne apodeit https://m.edsogru/7f430f44
35 CroxeHune, BBIYUTaHUE, YMHOKEHUE bubnmuotexa [JOK
U JISNICHHE anreObpandeckux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuoreka [JOK
U JISICHHE alreOpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE bu6nmoreka [JOK



https://m.edsoo.ru/7f42fd38
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U JIeTieHUE anreOpandecKux apooei

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

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKCHHUEC

bu6mmoreka [IOK

38
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue BEIpaKEHUH,
39 cop e >II<)a ux anareo I;qucmzle bubmorexa OK
Acpam P https://m.edsoo.ru/7f43259c
npodu
[IpeoOpazoBaHue BEIpaKEHUH,
40 COJIEpIKAINX alIreOpandecKue bubmorexa [JOK
Acpam P https://m.eds00.ru/7f432736
npodu
IIpeoOpa3oBanue BeIpAKEHUI,
41 cop e )Ea ux anred I:uxmecme bubmorexa LHOK
ACpXatl P https://m.eds00.ru/7f432736
npobu
42 KoHntposbHas paboTta mo teme bubnnoreka [JOK
"AnreOpanyeckas 1poOp" https://m.edso0.ru/7f431d36
bu6nmoreka [JOK
43 KeapatHoe ypasHenue https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE YpaBHEHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 HenomHoe kBapaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 dopmysa KopHEel KBaJpaTHOTO bubnuorexa [IOK
YpaBHEHUS https://m.edso0.ru/7f42f158
47 dopMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opMyia KOpHENH KBaPATHOTO bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorera [JOK

https://m.edsoo.ru/7f42fef0
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bubmuorexa [JOK

>0 Teopema Bitera https://m.eds00.ru/7f430076
51 Pewenne ypaBHeHUH, CBOASIINUXCSA K bubmmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHEeHUH, CBOASIIMAXCA K bubnuoreka [IOK
KBaJPaTHBIM https://m.edsoo0.ru/7f43c3d0
53 [Ipocreitmume apodHO- bubnunoreka [HOK
paluMoHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
[Ipocreiimme qpobHO- bubnuotexa [JOK
54
palMoOHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Penienune TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
55 .
ITIOMOILBIO KBA/IPATHBIX YPABHEHUHI https://m.edsoo.ru/7f42f75c
56 PenieHne TeKCTOBBIX 3a7a4 C bubmuorexa [JOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonrtponsHas pabora no Teme bubnnoreka [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edso00.ru/7f4301f2
JInHenHoe ypaBHEHHE C IByMS
58 MIEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHHUS] YPABHEHHM B
LEJIBIX YUCIIax
JInHeitHoe ypaBHEHHUE C IBYMS
59 MepEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHNUS YPABHCHHUH B
LEBIX YUCITaxX
JInHeliHOe ypaBHEHUE C 1BYMs
60 MepEMEHHBIMHU, €ro rpaduK,

IIPUMEPBI PELICHNUS YPABHEHH B
LETIBIX YUCIIax
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61

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU

62

63

Pemenne cucreM qByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

64

IIpumepsl penieHus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

66

67

68

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C JBYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU

I'paduueckas uHTEpIIpeTALUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMHU

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOUIBIO CUCTEM YPABHEHUM

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

69

Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

70

71

Pemrenne TeKCTOBBIX 3a7a4 C
MOMOIIBIO CUCTEM YpaBHEHUU
HucnoBble HEPABEHCTBA U UX
CBOMCTBA



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOI
74 JIuneliHble HEpAaBEHCTBA C OJJHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIunelinbie HEpaBEHCTBA C OJIHOM bubnmoreka [JOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HepaBEeHCTBA C OJJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U X PELIECHUE https://m.edsoo.ru/7f42cd2c
79 CucremMbl TUHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
N3o006paxkeHune pereHus TMHEHHOTo
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOi
N300paxeHnue perieHns TMHEHHOro
81 HEPAaBEHCTBA U UX CUCTEM Ha bubmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOiA
Kontponbras paboTa mo temam
82 "HepasenctBa. CucTeMbl
ypaBHeHUH"
bubmuoreka [JOK
83 [TonsiTre KIIMH
PyHu https://m.edsoo.ru/7f433c12
84 OO6macTh ornpeesieHust © MHOXECTBO bubnmnorexa [JOK

3HaYeHUN PYHKIHUH

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



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

85

CrniocoOb1 3a1anust pyHKIHIA

86 I'paduk Gyakmmm
87 CaoiicTBa pyHKINH, UX
oToOpakeHHe Ha rpaduke
88 UreHue u mocTpoeHue rpadukoB
byHKIUH
89 [Tpumeps! rpadukoB GyHKITUH,
OTPAKAIOIIUX PEATbHBIC MPOLIECCHI
OYHKIMH, OMMUCHIBAIONINE MPSMYIO H
90 o6y};T111 IPOIIO I/I:Il{aaniIe ’ bubmorexa LHOK
PATHYIO HpOTIOpH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu
91 I'umep6ona
bubmuorexa [JOK
2 r
o nnepoona https://m.edsoo0.ru/7f4343e2
bu6mmoreka [JOK
r — 2
%3 padHK dymKiii y =X https://m.eds00.ru/7f434572
Oyukmnu v =x2, y=x>,y=VYX,y =
94 |x|'yj I:qmzecmey emeHZI/Ie ’ bubmmorexa LIOK
- P . p . https://m.edso00.ru/7f434d38
YpaBHCHHI U CUCTEM ypaBHEHU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypCOB 7 U 8 KIIacCOB,
95 0606H eHHZr;HaHHﬁ / bubmmorexa [TOK
m B https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepodHas
paborta
HTorosast KOHTpOJIbHAs paboTa /
96 Bcepoccuiickas npoBepouHas bubmmorexa [JOK
P POBEp https://m.edsoo.ru/7f434eb4
paborta
97 IloBTOpEHNE OCHOBHBIX MOHATUH U



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

METOJI0B KypcoB 7 U 8 KJIacCOB,
000011eHNE 3HAHUHA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmoreka [IOK

1
%8 MCTOJL0B KypCOB 7 1 8 KIaccos, https://m.eds00.ru/7f43736¢
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
99 METOIOB KYPCOB 7 M 8 KJIAaCCOB 1 Bubmuorexa LIOK
HOB X3P . ’ https://m.edso00.ru/7f437510
000011IeHHEe 3HAHUI
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
100 METOIOB KYPCOB 7 M 8 KJIaCCOB 1 Brommozexa [IOK
HOB X3P . ’ https://m.edsoo.ru/7f4376b4
0000111eHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITUN U
101 METOIOB KYPCOB 7 M 8 KIIAaCCOB 1 Brommozexa [IOK
HOB P . ’ https://m.edso0.ru/7f436b88
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITHN U
102 METOIOB KyPCOB 7 M 8 KJIACCOB 1 Bubmzorexa LIOK
HIOB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

9 KJIACC

Ne
n/n

Tema ypoka

PanuonanpHele 4yncia,
UPPALMOHAJIBLHBIC YHCIIa, KOHEYHBIE U
OECKOHEYHBIE JECSITUUHBIE JPOOU
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIT;

HeﬁCTBHTeHBHLIC qucia KakK
OECKOHEUHBIE JCCATHUYHBIC I[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEXy MHOXECTBOM JCUCTBUTEIBHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTENBHBIX YHCEII,
apudMeTHIeCKne IEUCTBHUS C
JIEHCTBUTEIbHBIMU YUCIIAMH

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIMKEHUS

Oxpyrienue yncen

OkpyriieHne yucen

[Ipukunka u olieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OLIeHKA pe3yJbTaTOB
BBIYHUCJIIEHUN

10

JIunelinoe ypaBHeHue. Pemenne

bu6mmorex [IOK




YpaBHEHUH, CBOJIALIMXCS K JTUHEUHBIM

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

JIuneitnoe ypaBHenue. Pemenue

1 YpaBHEHUH, CBOJIAIIMXCS K JTUHEUHBIM
KBanpatrHoe ypaBHeHUE. Pemenue
12 ypaBIfeHI/IfI, c};poz[ﬂmnxm K bubnnorexa LIOK
KBAPATHEIM https://m.edso0o0.ru/7f43c542
KBagparnoe ypaBHeHue. Pemenue BuGmiorexa LIOK
13 YpaBHEHUM, CBOALIUXCA K ]
KBaIpATHEIM https://m.edso00.ru/7f43c542
14 bukBapaTHble ypaBHEHUS bubamorexa LOK
https://m.edso0.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUS bubnmorexa LHOK
https://m.edso0.ru/7f43c3d0
[Ipumepsl perieHus: ypaBHEHUN
16 TPETbEN U YETBEPTON CTENIECHEN
pa3NoKeHHUEM Ha MHOKUTEITU
[IpuMmeps! pernieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
18 Pemenne npoOGHO-paiioHaIbHBIX bubnuoreka [IOK
ypaBHEHUH https://m.edsoo0.ru/7f43c9b6
19 Pemenune npoOGHO-paiMOHATBHBIX bubnnoreka [JOK
yYpaBHEHUN https://m.edso0.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM METO0M
91 Pemienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM METO0M
22 Pemenune TekCcTOBLIX 3a1a4



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

anreOpandeckuM METO0M

KonTponbhas pabota no teme

23 " . o
YpaBHEHHUsI C OJHOU IEPEMEHHON
24 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMHU U bubmuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTMHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
97 Cucrema 1ByX JUHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pellieHue
28 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
29 Cucrema 1ByX JIMHEHHBIX YPABHEHUM
C IByMs1 IEPEMEHHBIMU U €€ pelieHne
Pemenue cucrem 1B aBHEHMUH,
30 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a 1pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenne cucrem aB aBHCHUIA,
31 OJIHO U3 KOTOPBIX JII/I}IIJXG;IIEOQ a ipyroe bubmorexa [JOK
. https://m.edsoo.ru/7f43d55a
— BTOPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
32 OJTHO W3 KOTOPBIX JIMHEHHOE, a IPyTroe
— BTOpPOM CTENEHU
Pemenue cucrem AByx ypaBHEHUI],
33 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU
34 I'paduueckas uaTEpIpEeTALIUL



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

CUCTEMBI YPAaBHEHHM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKuM crnocodom
36 Pemienue TekcToBbIX 3a1a4
anreOpanvdecKuM criocooom
37 KonTtponpHast pabora o Teme
"CucreMsl ypaBHEHUN"
38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOMN bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso0.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JInHeliHbIC HEPABEHCTBA C OJTHOU bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICTE}MLI J'II/IHGfIHI;fX HEPaBEHCTB C
OJIHOI TTepeMEHHOMN U UX PELICHHE
44 CI/ICT?MH J'II/IHGfIHLfX HEpPaBEHCTB C
OJIHOI TTepeMEHHON U UX pelleHue
45 CI/ICT?MBI J'II/IHGfIHLfX HEPaBEHCTB C
OJIHOM NMEPEMEHHOMN U UX PELIECHUE
46 KBagpaTHble HEPABEHCTBA U UX bubanorexka [JOK
pemenue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK

penieHue

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



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

KBaI[paTHble HCPAaBCHCTBA U UX

bubmuorexa [JOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'paduueckas naTEpIpEeTaLIA
51 Hzp;.bBeHCTB u CI/ICTSMI;IGP;.-IBGHCTB c bubmorexa LHOK
https://m.eds00.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'paduueckas unTepnperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonrponbHas pabora no reme
"HepaBenctpa"
54 KBanpatnunas QyHkius, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.edso00.ru/7f4396c6
55 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatnunas QyHkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPILINHBI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo0.ru/7f439eb4
58 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43alac
50 [Tapabona, KOOpAMHATHI BEPIIUHEI bubnnorexa [JOK

napaboIIbl, 0Cb CHMMETPHH 11apadboIbl

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



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubmuorexa [JOK

o1 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
63 I'paduku bynaxmumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku Gyakmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 Konrponbnas pabora no reme bubnnoreka [JOK
"@yHKUKn" https://m.edso0.ru/7f43ab84
70 [TonsiTe uncmoBoi bu6mmoreka [IOK
MOCJIEOBATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue NOoCiIe10BaTeIbHOCTH
71 peKyppeHTHOM popMyIion u bubmorexa HOK
N https://m.edsoo.ru/7f43ebda
dbopmyI0if n-TO YIeHa
79 Apudmernueckas 1 reoMeTpuiecKas bubmuorexa [IOK
[IpOrpeCcCUu https://m.edsoo.ru/7f43ed7e
73 ApudmeTrnueckast 1 reoMeTpuyecKas bubnnorexa [JOK
IIPOrPECCUH https://m.edso0.ru/7f43f3b4
74 @DopMyJsIbl N-TO YJIeHa bubnnorexa [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuQMETHYECKON U TEOMETPHUECKOI
IIPOrpecCcuil, CyMMbI IEPBBIX N
YJICHOB

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

75

DopMyIIbl N-TO YICHA
apuQMETHYECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIsl N-TO YIECHA
apuQMETHIECKON U TEOMETPHUSCKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6

77

78

79

80

81

@opmMybl N-TO 4eHa
apuQMETHIECKON U TEOMETPHUISCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMyIbl N-TO 4ICHA
apu(MeTHYECKON U TeOMEeTPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4ieHoB
apuQMeTUYECKON U TeOMETPUUECKOI
MPOTPECCHUIl TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH

N300pakeHne 4ieHoB
apu(METHUECKON U TeOMETPUIECKOM
NpOrpeccuii TOUKaMu Ha
KOOPJAWHATHOM IIOCKOCTH

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
pocT

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

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



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

82

83

84

CrnoxHBIC ITPOLCHTEBI

CrnoxHbIC ITPOLCHTEI

KoHTponbHas pabota 1o Teme
"YycoBbIe NOCIEA0BATEIbHOCTH "

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6
bubmuorexa [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHnue, 0600IICHNE 1
CHCTEeMaTU3alys 3HaHuH. 3aIkCh,
CpaBHEHHUE, ACHCTBUSA C
JICUCTBUTEIILHBIMHU YHCIIAMHU,
YUCII0Bas IpsiMast

86

[ToBTOpenue, 0600IICHNE 1

CUCTCMAaTHU3alusia 3HAHHU. HpOI_IeHTBI,

OTHOIICHUA, IIPOIIOPpIHUH

87

[ToBTOpenue, o6odIIeHNE U
cHUCTeMaTU3alrs 3HaHH.
OkpyriieHue, MpuoIMKeHre, OIleHKa

88

89

90

[ToBTOpenwue, 060061IIeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J71a9 apHU(PMETHUCCKAM
crocodom

[ToBTOpenue, 060061IeHUE U
cucTemMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHICCKUM
crocooom

[ToBTOpeHnue, 06001IeHNE U
cucTeMarus3anus 3HaHui. Pemenue
TEKCTOBBIX 33724 apHUPMETHUECKUM
CIocooom

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

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3aIlMs 3HAHUH.

bubmuorexa [JOK

o1 [IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHnue, 0600IICHNE U

92 cUCTEeMaTU3aIlus 3HaHUM. bubnmoreka [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

93 cHucTeMaTU3alurs 3HaHH. bubnuorexa [JOK
[Ipeobpa3zoBanue anredpanueckux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

94 CHUCTEMAaTH3alIMs 3HAHUH. bubmuorexa [JOK
[Ipeobpa3oBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXCHHH, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenwue, 060061IIeHUE U

95 cucreMartu3anus 3HaHui. OyHKIIH: bubnmnoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edso0o0.ru/7f444c56
byHKIMMA
[ToBTOpenue, 06001IeHUE U

96 cucreMartu3anus 3HaHui. OyHKIIH: bubnmnorexa [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHMA
[ToBTOpeHnue, 06001IeHNE U

97 cucTeMarusanus 3HaHu. OyHKINH: bubnuoreka [IOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKINMA

98 [ToBTOpeHnue, 06061EeHNE U bu6nmoreka [JOK



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

cucremaTusauus 3HaHuil. OyHKuuu:
MIOCTPOEHHUE, CBOMCTBA NU3YUYEHHBIX

byHKIMHA

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

[ToBTOpeHue, 0600IICHNE 1

99 cHUCTEeMaTU3aIlus 3HaHUM. 1 bubnmoreka [JOK
I'paduueckoe penienre ypaBHeHUH 1 https://m.edsoo.ru/7f445516
UX CHUCTEM
[ToBTOpenue, 0600IICHNE U
cHucTeMaTU3alurs 3HaHH.

100 y 1
I'paduueckoe pemenne ypaBHEeHUN U
UX CUCTEM

101 HroroBast KoHTpoIbHAs paboTa 1

102 0606IEIGHI/IC A CUCTEMAaTU3ALIU 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHONM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna v BIYUCICHUS
11 BoinonHATe,  coyeras  yCTHbIE UM INHUCBMEHHBIE  HPHUEMBI,
' apupMeTHyecKue JeHCTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YMCIOBBIX  BBIPAXKEHUH,  IPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OObIKHOBEHHBIE U JECITUYHbIE IpoOU
Ilepexoguts OT omHOM (opMbl 3amMcu 4YMcen K  JApYroi
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO JIpOOB)
1.4 CpaBHUBaTh U YIOPSAOYMBATh PAllMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BbBINONMHATE NPUKUAKY M OLEHKY pe3ylbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHW YHUCIIOBBIX BBIPDAXXECHUH. DBBIMONHATE JIEHCTBUSA €O
CTENEHSIMH C HaTypaJIbHBIMU I10Ka3aTeIsIMU
17 [IpuMeHATh NpU3HAKU JACITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
Pemarh  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbBIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pE3YyNbTaThl pEIIeHUus 3agad C
y4€TOM OTpaHMUYEHUM, CBA3aHHBIX CO CBOMCTBAMHM PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
21 Hcnonb3oBark anreOpanveckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH MpH  3aJaHHBIX

22 3HAUEHUAX [1EPEMEHHBIX
23 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' MIPUBEACHUEM MOJI0OHBIX CIaraeMbIX, pACKPhITHEM CKOOOK
BbInonHAT, yMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOTOWIEHA Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyNbl KBajapara CyMMBl M KBajpara
pasHocTu
OcyiecTBIATh pa3aoKeHUe MHOTOUJICHOB Ha MHOXKUTEJH C ITOMOIIIBIO
2.5 BBIHECEHMSI 32 CKOOKHM OOILEro MHOXHUTENS, TPYINIIMPOBKH ClaraeMsix,
pUMeHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
oy [IpumensTh mpeodpazoBaHUsI MHOTOUJICHOB JIJISl PEIICHUS Pa3IMYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEMETOB, U3 pealbHON MIPAKTUKU
97 Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypalbHBIMU IOKa3aTeIsIMHU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 YpaBHCHHS 1 HEPABCHCTBA
Pemate nMHEVHBIE ypaBHEHHs C OJHOW TNEPEMEHHOW, NIPUMEHSA
3.1 IIpaBWIa MepeEXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
3.9 [IpumensTp rpaduueckue METOAbl TPU PEIIEHUU JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCe, SABISIOMUXCS PElIeHUEM JIMHEHHOTro
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOM MIIOCKOCTH IrpauK TMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpapuKOM, MPUBOJIUTH MPUMEPHI
pelLlIeHNs] ypaBHEHUS
35 Pemartp cucteMsl ABYX JTMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMH,
' B TOM YHCJIC TPaPUIECKH
CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 YCIOBUIO 3a/1a4, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJY4YeHHbIN pe3ysbTar
4 Koopaunats! u rpaduku. OyHKIIMN
N3o0pakaTh Ha KOOPAWHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBAJbl, 3allMCHIBATh

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe




OrMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpJIUHATAM
13 Crpoutsb rpaduku nmuHeHbIX GyHKuuid. CTpouts rpadux GyHKIHN Y
' = x|
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM padOThI
4.5 HaxoauTth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crmoco® TMpeacTaBiIeHUS U aHalu3a
4.6 nH(OpMaNMK, W3BIEKATh W WHTEPIPETHPOBATh HH(POpPMAIHIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon N
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro Ny
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Urcna 1 BBIYUCIICHUS
Hcnonb3oBaTh  HayalbHblE  TMPEACTABIEHHUS O  MHOMKECTBE
11 JNCHCTBUTENBLHBIX YUCEN JIJISI CPABHEHUS, OKPYTJICHUS W BBIYUCIICHUH,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOM
psIMOM
[MpumeHsITh TOHATHE apU(PMETHYECKOTO  KBagpaTHOTO  KOPHS,
12 HaXOJMUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBITIOJTHATE MPeoOpa3oBaHUs BRIPAKECHUH, COICPKAIINX
KBaJIpaTHbIE KOPHHU, UCTIONB3Ys CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MaNbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0eit u cTeneHei uncna 10
2 AnreOpandecKue BhIPaKCHHS
[IpuMeHSITh TOHSATHE CTENEHH C IEeJIbIM I[OKa3aTeleM, BBITIOIHATh
2.1 npeoOpa3oBaHMsl BBIPAKEHUM, COACPKAIIMX CTEIEHH C IEJIbIM
MoKazareinem
Y BBIONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PAIMOHATBHBIX

BBIPQKCHHII Ha OCHOBE MpAaBUJI JACHCTBUII HAJ MHOTOWICHAMH U




anre0panvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIIN

2.4

3.1

3.2

3.3

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEPABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YPAaBHEHHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpCMCHHBIMU

IIpoBoguTh NpOCTEMIIME HCCIENOBaHWS YPAaBHEHUH U CUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
NpeCTaBIeHUN (YCTaHAaBIMBAaTh, UMEET JM YpaBHEHHE WIM CHUCTEMA

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOJIy‘ICHHBIfI pe3yibTar

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH,
pelaTh JMHEHbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaUuecKkyr0  WJUTFOCTPAIlMI0  MHOXECTBa  PELIeHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMate ¥ HCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CHMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GyHKIMM TIO 3HAYEHUIO apryMEHTa, OMPEIEsaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Crtpouts rpaduku 371€eMEeHTapHbIX PYHKINHA BUJIA:
y=k/x

k/x

, ¥ =Xy = X%y = [X|, onuChIBaTh CBOWCTBA YUCIOBOW (DYHKIMH IO €€
rpaduxy




9 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yuca 1 BIYUCICHUS
11 CpaBHuBaTh M YHOPSAOYMBATH PAlMOHAIBHBIE U HPPAIMOHAIbHbBIE
' qucia
BoinmonuaTe apudmeTrueckue IEHCTBUS C pallMOHATBHBIMU YHCIIAMHU,
1.2 coueTasl YCTHbIE M MUChMEHHBbIC MPUEMBI, BBITOIHATh BBIYHCICHUS C
HUPPAMOHATIEHBIMU YUCJIAMH
13 HaxomuTh 3HaueHusi cTerneHed ¢ LEeNbIMU IMOKa3aTelsiMU M KOPHEH,
' BBIYUCIISITH 3HAYEHU ST YUCIOBBIX BBIPAXKEHUN
14 OKpyrisTh 1eWCTBUTENbHBIC YHCIIA, BBIMOIHITH MPUKUIIKY PEe3yabTaTa
' BBIYHCIICHHH, OI[CHKY YMCIIOBBIX BBIPAKEHUI
2 VYpaBHEHHUs 1 HEpABEHCTBA
”1 Pemate  nuHEiHBIE W KBaJpaTHBIE YpPaBHEHUS, YpaBHEHUS,
' CBOJAIIUECS K HUM, IPOCTEHIIIHE TPOOHO-PAIlMOHANIbHBIE YPAaBHEHHUS
Pemrate cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU
2.2 Y CUCTEMBI JIBYX YpaBHEHUH, B KOTOPHIX OJTHO YPAaBHEHHUE HE SBIISICTCS
JINHENHBIM
Pemate TexcToOBBIE 3amaun anreOpanyecKuM CIIOCOOOM C TMOMOIIBIO
2.3 COCTABJICHHS] YpAaBHEHHMS WJIM CHCTEMbI JBYX YPaBHEHHUH C JByMs
NepeMEHHbIMU
[IpoBoauTh mpocCTEillInEe HCCIEIOBAHUS YpPAaBHEHUI W  CHUCTEM
” ypaBHEHHWH, B TOM 4YHCJIE€ C TPUMEHEHHEM TrpaduuecKux
' NpeACcTaBiIeHUN (HampuMep, YCTaHABINBATh, UMEET JI YpPaBHEHUE WU
CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemlate  nuHEliHBIE  HEpaBEHCTBA, KBaJpAaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pEIICHUE HEPABEHCTB HA YMCJIOBOW MPSMOM, 3alUCHIBATh
pelIeHre ¢ OMOIIbI0 CHMBOJIOB
26 Pemarp cucreMbl JNHMHEHHBIX HEPABEHCTB, CHCTEMbl HEpPABEHCTB,

BKIIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh peIICHUE




CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacCIoJIOKEHUE HAa KOOPAMHATHOM IOCKOCTH rpapuKoB
¢byukuuii Buga: y=kx, y=kx+b, y=Kk/X, y=ax?+bx+c, B 3aBUCHMOCTH OT

3Ha4eHUH K03()(HUITMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[loka3piBaTh  CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHOMU
TUTOCKOCTH TpaduKoB (GyHKUWH Buma y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIUH

3.3

Ctpouth u wH300pakaTh CXEMaTHYECKH TpapuKd KBaJPAaTHIHBIX
(GyHKIMHA, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

3.4

PacnioznaBaTh KBaJpaTH4Hyl0 QYHKIOUIO 1O (Qopmyse, HTPUBOIUTH
IpUMEpbl KBAJApPAaTHUUHBIX (DYHKIUH M3 pealbHOW XKHU3HH, (DU3MKH,

reOMETPHUH

Apudmernueckas v reoMeTpUYeCcKasi Iporpeccuu

4.1

PacnioznaBath apuMeTH4ecKyro U reoMeTpPUUYECKYIO MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCNONb30BaHHEM (GOpMyl N-TO YieHa
apu(pMeTHUYeCKOl U reoMeTpUUECKOl MPOTrpeccHii, CyMMbl MEPBHIX N

YJICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEILHOCTH TOYKAaMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HCITIOJIb30BAHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 Yucna v BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OJHOM (POPMBI 3aMUCH
11 npobeit k apyroi. [loHsTHe palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHHE,
YIOPAI0YMBAHUE PALIUOHAIBHBIX YHCEI
19 Apudmernueckue IecTBUS ¢ pallMOHAIBHBIMU YuciiaMu. Pemenue 3agay u3
' peasbHOM NMPaKTUKU HA YaCTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHre, NpeodpazoBaHKe
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHTHl, 3aMCh MPOLEHTOB B BUJE ApoOU U JpoOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33a/1a4M HA POLEHTHI, PELICHUE 3a7a4 U3 PEAIbHON IPAKTUKHU
15 [IpuMeHeHne TNpU3HAKOB  JCIMMOCTH, DPA3j0KEHHE Ha  MHOXHUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBMCMMOCTH, B TOM 4YHciae TnpsMas U oOpaTHas
' IPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 [IepeMeHHBIE, YMCIIOBOE 3HAUYECHUE BBIPAXKEHUS C IepeMEHHOM. JlonmycTumble
' 3HA4YCHUS [IEPEMEHHBIX
95 [IpencraBieHre 3aBUCMMOCTH MEXJY BEIUYMHAMU B BHJE (DOPMYIIBL
' Brruucnenus no popmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIP@KEHHUH, TOXKIECTBEHHO  paBHbBIE
' BBIPAXKECHUS
2.4 CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
25 OnHounenbl 1 MHOrouseHsl. CreneHb MHOrowieHa. CloKeHHe, BbIYUTAaHUE,
' YMHOKEHHE MHOTO4JICHOB
25 DopMyIIbl COKPAIIEHHOIO YMHOXKEHUA: KBaAPaT CYMMbI M KBaJApaT pa3HOCTH.
' ®opmyia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKUTENH
3 YpaBHeHUs




VYpaBHeHHe, KOpeHb ypaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

3 PaBHOCUIIBHOCTb YPaBHEHUI
3.9 JIuHeilHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEN JIMHEHMHOTO
' YPaBHEHHs, PEILICHUE JIMHENHBIX YPABHECHUM
33 CocraBieHHe ypaBHEHUI IO YCJIOBHUIO 3a1a4yd. Pelenue TEKCTOBBIX 3a1ad C
' MMOMOLIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEWHBIX ypaBHEHUH C JABYMsl I€peMEHHbIMH. Pemienue
3.5 CHCTEM YypaBHEHUH CIOCOOOM MOJCTaHOBKU. IIpumeps! peleHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopannaara ToYkH Ha IPSIMOMA
4 YucnoBsle NpOMEXYTKU. PaccTosiHue MexIy OByMsl TOUKaMH KOOPIUHATHOU
' IPSIMO
A3 [IpssmoyromnpHas cuctema koopauHat, ocu OX m Oy. Abcuucca u opawHATa
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
A4 [Tpumeps! rpadukoB, 3anaHHBIX (GopMmynamMu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynxuuu. I'padux pynkuuu. CpoiicTBa QyHKIHIA
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH H CHUCTEM JIMHEHHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BIYUCTICHUS
11 KBanpatusiit kopenb u3 uyucna. [loHstue 00 wuppanMoOHAIbHOM YHCIIE.
' JlecsaTUUHBIE TPUOIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 npeoOpa30BaHMIO YHCIIOBBIX BBIPAXKEHUW W BBIYHCICHUSIM. J|eiCTBUTEIIbHBIC
qucia
1.3 Crenens ¢ 1enpIM IoKazareneM U e€ cBoiicTBa. CTaHgapTHas 3auch 4ucia




Anrebpanyeckue BbIpaXKEHUS

2.1 KBanpatuslit TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXWieHa Ha MHOXKHUTEIU
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHUE, ICIICHUE allreOpandecKux apooei
24 PanmionansHbIe BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenne ypaBHeHUH, CBOIAIINXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiimume qpoO6HO-paliOHANILHBIE YPaBHEHUS
I'padmyeckas uHTEepnpeTanys ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C IBYMs IlepeMeHHbIMU. [IpuMepsl pemeHus cucreM
HEJIMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHOM NEPEMEHHON
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
4 OyHKIMH
41 [Tonatue ¢ynkuun. OOnacTe oONpefeneHUss M MHOXECTBO 3HAuCHHM
' ¢ysakuu. CrocoOs! 3aaHus PyHKIMHA
4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIUH 1O €€ rpaduxy
4.3 [Ipumeps! rpadukoB YHKIIHMA, OTpaXKaroIUX pealbHble IPOLECCH
44 OyHKIUKM, OMUCHIBAIOIIAE TPSIMYI0 W OOpaTHyI MPONOPIHOHAIBHBIE
' 3aBUCUMOCTH, UX Irpauku
4.5 Oyukumu y =x?, y = x7°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduaeckoe pereHne ypaBHEHUH U CUCTEM YPaBHEHHM

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BBIYKCICHUS
11 ParonaneHble ymcia, MppalMOHAIbHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YHCTIa KaK OECKOHEUHbIE
12 JeCATUYHbIe ApoOu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JICHCTBUTEIIbHBIX YHUCE U KOOPAUHATHOU NpsiMOM. CpaBHEHHE 1€UCTBUTEIIBHBIX
qrcen
1.3 Apudmerndeckne IeHCTBHS ¢ ACHCTBUTEIHLHBIMHI YUCIAMH
Wsmepenusi, npubmmkenusi, onieHKU. Pa3Mepsl 00bEKTOB OKPYIKAIOIIET0 MHUPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [IpubnnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue yucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHeHMS U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 buxBanpatHoe ypaBHeHue. IIpumepbl pelIeHMs ypaBHEHMH TpEeTbe U
. YeTBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenue npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUU C JBYMS IEPEMEHHBIMU
20 Pemenne cucrem IByX ypaBHEHMil, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOU CTEIIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPABHEHUH C ABYMS IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHetHBIX HEPABEHCTB C OJHOM MIEPEMEHHOM
2.14 Pemenue cucrteM TMHEHHBIX HEPABEHCTB C OJTHOU MTEPEMEHHOM
2.15 KBaaparHbie HEpaBeHCTBA
216 I'padguueckass uHTEpHpeTalds HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs

MNEPpCMCHHBIMU




3 DOyHKIUH

31 KBamparnunas ¢ynkous, e€ rpadpuk u cBoiictBa. IlapabGona, KoopIuHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku pynximii y=Kx, y=kx+b 1 ux cpoiicra

3.3 I'paduku dpynkumii y=K/X, y = x° u ux cBolicrpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 YucnoBble IOCIIEI0BATEIBHOCTH

i1 Omnpenenenne u crocoObl 3alaHKs YUCIOBBIX MOCIIEAOBATEIBHOCTENH. 3aaHne
' MOCIICI0BATEIFHOCTH PeKYPpPEHTHOU (hopMyItoi u popmysioi N-To dieHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHIECKOH
' HPOTPECCUU, CyMMBI IIEPBBIX N YWICHOB

43 ['eomerpuueckas mnporpeccus. Dopmynsl N-rO  4WieHa T'€OMETPUYECKON
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

A4 N300paxkeHne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMHU Ha KOOPJMHATHOM TUIOCKOCTHU. JIMHEHHBIN 1 SKCIOHEHIINAIBHBIA POCT

4.5 Crno’xHble MPOLIEHTHI




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IIOHATUAMM:
rpad, cBS3HBIN rpad, AepeBO, MUK, TMPUMEHSTh UX MPH PELHICHUU
3aJa4; YMEHHE UCIOJIb30BaTh IpapUuecKoe MpeiCTaBIeHUe MHOKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOpPECMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BBICKA3bIBaHHUA, TPUBOIHUTH IMPUMCEPBI U KOHTPIIPUMCEPHBI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIA, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apuU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpsA0YMBaTh YKCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
NpSIMOW, OKPYIJISATh YHUCIA; yYMEHHE JeNlaTh TNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIA KOpEHb, MHOTOWIEH, ajlreOpanydeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOH CTENeHU
0oJbllle €IWHHULIBI; YMEHHE BBINOJIHATH pacdy€rsl Mo Qopmymam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUN C KOPHSIMH, PA3JI0KECHUE MHOIOYJICHA Ha MHOXKUTEIH, B
TOM YHCIIE C HCIIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAJAPaToB U

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YUCIOBOE PAaBEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHCHUH, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTEM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
POMOPIHOHATIBHOCTD, JTHHEHHAs (YHKIHUS, KBajpaTuvHas (GyHKIHS,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUs 3a[ad U3 JPYTUx
y4eOHBIX TPEJAMETOB W pEAJIbHOW IKM3HHM, YMEHHE BBIPaXaThb

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelleHUH 3a/ad, B TOM YHcie 3aJad U3 JAPYrux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarh 3a7aud pa3HbIX THUIOB (B TOM 4YHCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a41 U3 00J1aCTH YIPABJICHUS JINYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, paBHOOEAPECHHBIIH
U DPABHOCTOPOHHHUHN TPEYrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCa W BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTh, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh U NEPHEHAMKYISPHOCTh INPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHHUE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPUIO U
nonobue ¢uryp, napamieNbHOCTh M MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKAroILEeM
MHUpE; yYMEHHE NpPUMEHSATh (OpMynaBl TepUMeTpa W  IUIOIIAAN
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, i (DIENGEY

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAas  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKASIPHOE MIPOU3BEICHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI I MPEICTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

14

YMeHHne omepupoBaTh IMOHATHUSMHU: CTOJIOMKOBBIE M KPYTrOBBIC
IMarpaMMbl,  TaOmWIBl, cpenHee  apudmMeTHyeckoe, MeauaHa,
HauOoJIbllIce W HAaWMEHbIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBaTbH M  NPEoOpPa3OBBIBATH




15

16

nH(popMalno, MPEACTaBICHHYI0 B TabauIax M Ha Jguarpammax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
OKCIICPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO0.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; yYMEHHE peliaTh
3a/la4y METOJIOM OPraHHW30BaHHOTO TMepedopa M C HUCIHOJIb30BAHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH OTHEIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTE€MaTUKH KaK HAyKH, IPUBOAUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BHIYUCICHUS

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

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOU,  MPOLEHTHI,  OECKOHEUHBIE
' MIEPUOIUYECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanud ¢ palroHAIbHBIMU
- YyHClIaMu

14 JeiictButensubie uncna. ApudMeETHUYECKHE OINepaluy ¢ JAeHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanueckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTeEM.
. CBoiicTBa CTENEHH

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”E ApudpmeTnueckuii  KOpeHb ~ HATypajJbHOW  CTEINEHH. HeiictBuss ¢
- apu(pMeTHYECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHUS U HEpAaBEHCTBA

31 Lenbie u npoOHO-palioHalbHBIE YypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHU I

39 Lenbie u apoOGHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU OCIEA0BATEILHOCTEMN

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHHUMYMBbI (yHKIIMH. Hambonbpimiee M HauMeHbllee 3HaYeHHE (QYHKUIMU Ha
IPOMEXKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BEIMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr




I'EOMETPHUA 7-9 KJIACC
MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHMM M B3aMMHOE pACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMsI T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYaIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUECHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyXJeHus «OT MPOTHUBHOTO», OTIMYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'E€OMETPUHU SBISETCS HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHKCATh CIOBAMM JAHHBIA YEPTEX WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHAS JIMHUSA B U3YUYEHUU T€OMETPUH.
[Ipu peuieHny 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCsS YYHUTCS CTPOUTh
MaTE€MaTUYeCKHEe MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T€OMETPUU C JPYTUMH yueOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
Y TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TeXHMKE. OTH CBsi3W Hambojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne CoOOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«BekTopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanust mogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavanpHble noHsTHsA reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHUPKYJA W JUHEUKH. TpeyroyibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYroibHUK C yIiioM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrima W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
cllydad TapajuiesorpaMMoB (TPSAMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHust meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnoaodus. [IpuzHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHeHne noaqo0us npu peieHny NPpakTUYeCKUX 3a/1a4.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnimcaHHble W LEHTpalbHBIE YTJIbI, YrOJ MEXKAY KacaTeJIbHOW U XOpIOM.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAeCTBO. DOpMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukKoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3adad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJA BEKTOpaMu. PasnmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PAaBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U MPSMBIX. MEeTO KOOPAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYIOJIBHUKK. JlmuHa  OKpyXkHOCTHU. ['pamycHas wu
paavaHHas Mepa yIyia, BBIUMCICHHE IUJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (dJeMeHTapHbIE
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

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

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3ahad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

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



6) ¢usuveckoe BocnuTaHHMe, (POPMHPOBAHUE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedJIECKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IUIaHUPOBAHMUS TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

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

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

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

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYLIECCTBCHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccuuKalii, OCHOBaHUS [JIsi OOOOINEHWS W CpPaBHEHMS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



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

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEIlCHUs, BBHIOUpATh HauOolee MNOAXOASIMMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

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

OPOBOAUTH IO CaMOCTOSATENbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPEJIMOJIOKEHNUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

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

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

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

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

KoMMmyHMKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

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



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAMANora, OOHApYKHUBATh pa3IM4M€ U CXOJACTBO TMO3HIIMMA, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 pe3eHTallM1 U OCOOEHHOCTEHN ayJUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

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

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO pelieHuss ¢ Y4ETOM HMMEIOIIMXCS PeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTHYECKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTD IIPH PEILICHUH 3a]1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyueHuss B 7 kJacce OOYyYarOIIMIICS TMOJMYYUT CIIEAYIOIINE
MPEIMETHBIE PE3YJIHTATHI:

Pacno3naBaTh H3yde€HHBIE TCOMETPUYECKHUE (UTYPBI, ONPEACTATh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemats 3a1aun Ha BBIYMCIICHUE JIUIMH OTPE3KOB Y BEJIMYMH YIJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX W YIJOBBIX BEJIWYUH TMPEIMETOB B
peabHOM >KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUN T€OMETPUUYECKUX 3a/1a4.

OnpenensiTe NapamiebHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BBIYMCICHUS W HAXOJUTh YHCJIOBbIE M OYKBEHHBIC 3HAYCHHS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mnpakTtuueckue
3a7]a4M Ha HAXOKJICHUE YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TTOJIb30BaThCS X CBOMCTBAMHU. Y METh IMPUMEHSThH 3TU CBOMCTBA IPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ meHTp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIWHHBIEC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

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



[lonp30BaThCA MPOCTEUIIMMHU F€OMETPUUECKUMHU HEPABEHCTBAMH, IIOHUMATh
WX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOydyenuss B 8 Kiacce oOydaromuidics IOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JIB30BATHCS X CBOMCTBAMU IIPH PELICHUH T€OMETPUYECKUX 3a4ad.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TPEyroyibHHKa (LEHTpa
Macc) B pEIIeHUH 3ajau.

Branets moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANEUUd, NPUMEHATD
X CBOMCTBA NPHU pEHICHWH TreoMeTpuyeckux 3anad. llomp3oBarbes Teopemont
dasieca ¥ TEOPEMOM O MPOIOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATH UX I PELICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYyI0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSATEIBHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
PSAMOYTOJIBHOTO TpeyroibHUKa. [101630BaThCA ATUMH NMOHATHUAMU IS PELICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4aXx.

Bianerp NOHATHSMM BIMCAHHOTO W LEHTPAJIbHOIO YIVIA, HCIIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXIy XOpJaMHU (CEKYIIHMH) U yIie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

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

[IpyMEHATH MONMYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHiy oOydyenus B 9 kiacce oOydaromMics IOJIYyYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUM OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHH.

[Tonp3oBatbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYroJAbHUKOB»), NPUMEHATh HUX MpHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JUJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHnsTh cBoWicTBa MOAO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

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

[Tonb30BaThCA BEKTOPAMH, MOHUMATh MX T€OMETPHUUECKHN U (U3HUYECKUUN
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IprMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB Ul HAXO0XKIEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
pPELIEHNN T€OMETPUYECKUX U MPAKTUYECKHUX 3a4a4.

Bianerp MOHATUSAMH NMPABWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49ax.

Haxoauth ocu (Mau LEHTPbI) CUMMETpUM (GUTYp, NMPUMEHSTH ABMKECHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUYECKUX (QYHKUMH (TOJB3YSICh, TIe
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBoricTtBa. M3me 5Hne FGOMi I/I}:IpeCKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyHOCTb U Kpyr. [ 'eomeTpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



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

8 KVIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 HeTbpExyronb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa LHOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorexa HOK
P bA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 brbmmorexa [TOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 [Ipocreiiine reoMeTpudeCKue 1 bubnnorexa [JOK
00BEKTHI https://m.eds00.ru/8866b724
bubmuoreka [IOK
2 MHOroyroiasHHK, JIOMaHas 1
. https://m.edso00.ru/8866ch6a
3 CMexHbIC U BEPTUKAIBHBIE YTJIbI 1 bubmorexa HOK
P yE https://m.eds00.ru/8866c5c0
4 CMexHbIC U BEPTUKAIIBHBIE YTIIbI 1 bubmorexa HOK
P r https://m.edso00.ru/8866¢7be
5 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YIIBI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
N3mepenne TMHEMHBIX U YTIIOBBIX
9 BEJIMYUH, BBIUHUCIIEHUE OTPE3KOB U 1
YTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
10 BEJINYHH, BEIYUCIIEHUE OTPE3KOB U 1 bubmmorexa [JOK
’ P https://m.edsoo.ru/8866c3ea
YTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
11 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1
yIJI0B



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

N3mepenue JIMHEUHBIX U YIJIOBBIX

12 BEJIMYMH, BBIUMCICHUE OTPE3KOB U
yIJI0B
[lepumerp u maomangs Guryp,
13 COCTaBJICHHBIX U3
NPSIMOYTOJIbHUKOB
[lepumerp u maomangs Guryp,
14 COCTABJICHHBIX U3
MPSIMOYTOJTbHUKOB
IToHsATHE O paBHBIX TPEYTOJIbHUKAX
15 Y TIEPBUYHBIC MPEICTABICHUS O bubmorexa HOK
https://m.eds00.ru/8866ce80
paBHBIX (UTypax
16 Tpu npu3zHaka paBeHCTBA bubmmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBA bubmuoreka [IOK
TPEYTrOJIbBHUKOB https://m.eds00.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBA
TPEYroJbHUKOB
20 Tpu npu3Haka paBeHCTBA
TPEYTOJILHUKOB
91 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TPEYroJIbHUKOB https://m.eds00.ru/8866e88e
99 [Ipu3Haku paBeHcTBA
NPSIMOYTOJIBHBIX TPEYrOJIbHUKOB
93 [Ipu3Haku paBeHcTBA

MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB



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

CBOIiCTBO MeINAHEBI

24 MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA bubmorexa LIOK
P yr N Theyr ’ https://m.edso0.ru/8866e9ec
MPOBEIEHHON K TUTIOTEHY3€
CBOMCTBO MeTMAHbI
25 PSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K TUIIOTEHY3€
26 PaBHOOEIpeHHBIC U bubnmnoreka HOK
PaBHOCTOPOHHHE TPEYrOJIbHUKHU https://m.edsoo.ru/8866d6fa
97 [IpusHaku u cBOMCTBA bubmmoreka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
08 [Ipu3Haku u cBoiicTBa Bbu6motreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso00.ru/8866d880
29 [Ipu3zHaku u cBoOiCTBA bubnnorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso00.ru/8866e26¢c
30 HepasenctBa B reomerpun
bubmmoteka IIOK
1 H
3 CPABCHCTEA B TCOMCTPHH https://m.eds00.ru/8866e3a2
32 HepaBenctBa B reomeTpun
33 HepasenctBa B reomerpun
34 [IpsAMOYTONBHBIN TPEYTOJIBHUK C bubmmnoreka HOK
yriiom B 30° https://m.eds00.ru/8866eb22
35 [IpssMOYTONBHBIN TPEYTOJIBHUK C
yriom B 30°
36 KonrponsHas pabora no Teme bu6muoreka [JOK
"TpeyronsHukn" https://m.edsoo.ru/8866echc
37 [TapamtensHble NpsIMBIE, UX bu6muoreka [JOK
CBOMCTBA https://m.eds00.ru/8866ef64
38 [Tareiit noctynat EBkinga



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

39

40

41

42

43

44

Hakpecr nexaue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa30BaHHbIE NIPU NEPECEUEHUU
[apaJUICIIbHBIX IPSAMBIX CEKYIIEeH

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIE NIPU NEPECEUEHUU
IIapaJUIEIIbHBIX IPSMBIX CEKYIIEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
IapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE MPH NEPECEUEHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE MPH NTEPECEUEHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

[Ipu3Hak napaynenbHOCTH NMPSAMBIX

4epe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
IpsAMOI

bu6nunorexa LIOK
https://m.eds00.ru/8866f086

bubmmoteka IIOK
https://m.edso0.ru/8866f3b0



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

[Ipu3Hak napayuieabHOCTU IPSIMBIX
Yyepe3 paBEHCTBO PACCTOSHUM OT

45
TOYEK OJIHOU MPSAMOM 10 BTOPOH
NpAMOi1
46 CyMmMma yriioB TpeyrojJbHUKA bubmotexa [JOK
YMMa Y08 Tpeyn https://m.eds00.ru/8866f630
47 CyMmMma yriioB TpeyrojJbHUKA bubmotexa [IOK
ymmMa yr Radl https://m.edso0.ru/8866f8ba
48 Bueninue yriel TpeyrojabHUKA bubmorexa LHOK
4 peyT https://m.edso0.ru/8866fa5e
49 BHemrnue yriel TpeyrojibHUKa
KonTponbhas padota no teme
50 "[TapaenbHble MPsSIMbIE, CYMMa bubmorexa HOK
P P . M https://m.edso0.ru/8866fe6e
YIJI0B TPEYroJbHUKA
51 OKpy>XHOCTb, XOPJIbI M TUAMETP, UX bubnnorexa [JOK
CBOMCTBa https://m.edso0.ru/88670800
52 KacarenbHast K OKpPY>KHOCTH bubmorexa LHOK
by https://m.edso0.ru/88670e9a
53 OKpyKHOCTb, BIIUCAHHAS B YIOJ
54 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
55 [Tonstue o 'MT, npumeHeHue B bubnmorexa LIOK
3a/1auax https://m.eds00.ru/8867013e
56 ITonsarue o I'MT, npumenenue B bu6muoreka [JOK
3a7a49ax https://m.eds00.ru/88670508
buccekrpuca u cepeTuHHBIN
57 MEPIEHIUKYIISIP KakK
TeOMETPHUYECKHE MECTa TOYECK
58 OKpy>XHOCTb, OITUCAHHAST OKOJIO bubnuorexa [JOK



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

TpEyroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHAsL OKOJIO 1
TpEyroJibHUKA
OKpy>XHOCTb, BIIICAaHHAS B bubmmoreka [JOK
60 1
TPEYTroJIbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTb, BIIMCAaHHAs B 1
TPEYrOJIbHUK
62 [Ipocreiimue 3amaun Ha 1 bubanorexa [JOK
IIOCTPOEHHE https://m.eds00.ru/88671188
63 [Ipocreiimue 3axaun Ha 1 bubmmoreka [JOK
MOCTPOEHHUE https://m.eds00.ru/886712d2
KonTponbhas padota no teme
64 "OKpPY>KHOCTb U K 1 bubmorexa [IOK
by pyT- Y https://m.eds00.ru/88671462
['eomeTprueckue nocTpoeHUs
[ToBTOpenue u 0600IIIeHNE 3HAHHI
65 OCHOBHBIX TIOHSITHIA U METOJIOB 1 bubmorexa HOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6nmorexa LIOK
4 1
66 TOroBast KOHTPOILHAs paboTa https://m.eds00.ru/886716ec
[ToBTOpEeHHNe u 006001IeHNE 3HAHUI
67 OCHOBHBIX MOHATHH U METOI0B 1
Kypca 7 Kiacca
[ToBTOpeHME U 006001IIeHNE 3HAHUI
68 OCHOBHBIX NTOHSITUH U METOJIOB 1 bubmorexa HOK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
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8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 [Tapannenorpamm, ero Npu3Haku 1 1 bubnmnoreka HOK
CBOMCTBa https://m.edso0o.ru/88671af2
5 [Tapannenorpamm, ero npu3Haku u 1 Bbu6mmotreka [JOK
CBOICTBa https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, €ero Npu3Haku U 1 bubnnorexa [JOK
CBOMCTBA https://m.edso00.ru/88671ca0
YacTtHble cayyan mapaienorpaMMoB
4 (TIpsIMOYTOJILHUK, pOMO, KBaJpar), ux 1 bubmorexa HOK
PAMOYT D POMD, KBazpat), https://m.eds00.ru/88671dea
MPU3HAKA U CBOMCTBA
YacTtHble cayyau mapaienorpaMMoB
5 (mpsimo onz;m( (I))M6 KBa, l:)aT) ux 1 brbmmorexa [JOK
PO > POND, KBAAPAT), https://m.eds00.ru/88671f20
MIPU3HAKU U CBOWCTBA
YacTtHbIe ciydau mapauieiorpaMMoB
6 (IpsAMOYTOJIBHUK, POMO, KBasIpaT), UX 1 brbmmorexa [JOK
PAMOYT L DOMD pat), https://m.eds00.ru/8867209¢c
MIPU3HAKU U CBOWCTBA
but6mmorexa [IOK
7 T 1
parers https://m.eds00.ru/88672358
8 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bubmuoreka [IOK
Tpanenuu https://m.edso0.ru/8867252¢
9 PaBHOOOKas ¥ IPSAMOYTOJIbHAS 1 bubmuoreka [IOK
Tpaneuuu https://m.eds00.ru/88672858
10 Meroa yaBoeHUs MEUAHbI 1 bu6nunorexa LIOK



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

https://m.edso0.ru/88672b14

11 LlenTpanpHast CHMMETPUS bubmmorexa LIOK
https://m.eds00.ru/88672b14

12 KouTponbnas pabora no teme bubmmoreka [JOK
"UeThIpE€XyroibHUKKN" https://m.eds00.ru/88672c9%a

13 Teopema ®aneca u Teopema o Bu6muotexa [JOK
MPONOPLUOHAIBHBIX OTPE3KaX https://m.eds00.ru/8867337a

14 CpenHsist TMHUS TPEYroJibHUKa bubmrorexa LIOK
https://m.eds00.ru/88672e0c

15 CpenHsist TMHUS TPEYroJibHUKa bubmorexa LIOK
https://m.eds00.ru/88672f38

16 Tpanenus, e€ cpeaHss TUHUS bubmorexa LIOK
https://m.eds00.ru/88672358

17 Tpanenus, e€ cpeaHss TUHUS bubmorexa LIOK
https://m.eds00.ru/88673064

18 IIponopuroHaIbHbBIE OTPE3KU bubmroreka LTOK
https://m.eds00.ru/88673794

19 IIponiopuroHaIbHbBIE OTPE3KU buomorexa LIOK
https://m.eds00.ru/88673794

20 LleHTp Macc B TpEYTroIbHUKE buomorexa LIOK
https://m.eds00.ru/886738fc

bubnnorexa [JOK
21 TonoGrete Tpeyrom:HuiH https://m.edsol_.[ru/88673a78

99 Tpu npusnaka nogoOus bubmuoreka [IOK
TPEYroJIbHUKOB https://m.eds00.ru/88673bae

93 Tpu npuznaka nogodus bu6muoreka [JOK
TpEYroJIbHUKOB https://m.eds00.ru/88673d52

24 Tpu npusnaka nogoOus bu6muoreka [JOK



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

TPEYrOJIbHUKOB

https://m.eds00.ru/8867400e

Tpu npusnaka nogobus

25
TPEYrOJIbHUKOB
26 [Ipumenenue moaooust Mpu perieHuH
MPAKTUYECKHX 3aja4
97 KonrponsHas pabora o reme Bu6muotexa [JOK
"IlonoOHbIE TPEYroJbHUKH" https://m.eds00.ru/8867445a
28 CaolicTBa muiomaeu bubnuoreka [{OK
TCOMETPHUYECKUX PUTYD https://m.edso00.ru/886745fe
29 Dopmyisl A1 IoLann Bbu6mmoteka [JOK
TpEeyroJIbHUKA, Napajuiejaorpamma https://m.eds00.ru/88674860
@opMyIIbl IS IUIOLIAAH bubnuoreka [IOK
30
TPEyroJibHUKA, MapajijieorpaMma https://m.eds00.ru/88674a22
31 @opMyIbl 1S IIOLIAAN bubnuoreka [IOK
TpEyroJIbHUKA, NTapajlieorpaMmma https://m.edsoo.ru/88674a22
@opMyibl I IUIOLIAAN bubmmnoreka HOK
32
TPEyroJIbHUKA, apajljieJorpaMma https://m.eds00.ru/88675288
33 DopmyIbl A1 TI0LIAN bubmuoreka [IOK
TpEyroJIbHUKA, NTapajlieorpaMmma https://m.eds00.ru/8867542c
34 Brruncnenue miomanei cioKHbIX bubnuoreka [{OK
¢buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KIeT4aToi but6mmorekxa [IOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaan mogo0HBIX GHTyp
37 [Tnomaau nogo6HBIX GUryp
38 3amaun ¢ MPaKTUYECKUM bubnuotexa [JOK

coZiepKaHuEM

https://m.eds00.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajaud ¢ IPaKTUYECKUM bubnmoreka [JOK
coJiepKaHUuEM https://m.eds00.ru/88675684
40 Pemienue 3a7a4 ¢ MoMoIIpI0 METO/1a bubmuorexa [JOK
BCIIOMOI'aTeJIbHOU IIJIOIIAN https://m.eds00.ru/88674f90
41 KonTponbhas pabota no teme bubmmoreka [JOK
"ITnomans" https://m.edso0.ru/8867579c¢
42 Teopema [Tudaropa u ¢ bubmmoreka [JOK
MPUMEHEHUE https://m.edso0.ru/88675918
43 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
MPUMEHEHUE https://m.edso00.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMCHCHUE
46 Teopema [Tudaropa u eé
MIPUMCHCHUE
Omnpenenenne TPUTOHOMETPUUECKUX
KIM{A OCTPOTO yriia
47 2 Y:ME OJILHI())ro Tyt; OJIbHUKA bubmmorexa [IOK
PAMOYT peyr ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B IIPSIMOYTOJIBHOM TPEYT OJTbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuotexa [JOK
TOXIECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO
51 KonrtponsHas pabora no teme bubmuoteka [IOK



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

"Teopema IIudaropa n Havana

https://m.edso0.ru/8a1407e8

TpUroHomeTpuun"
59 BnucanHnble U IEHTpaIbHBIC YIJIbI, bubmunoreka [JOK
YIoJI MEXKY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
53 Bnucannelie U LeHTpanbHBIE YIJIbI, bubmmoreka [JOK
YIoJl MEXy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a141940
54 BrnincanHble U IEHTpaIbHBIE YIIIbI, Bu6muotexa [JOK
yroJl MEeX]1y KacaTeJIbHON U XOpAoH https://m.edsoo.ru/8al41b34
55 VYTIibl MEXAY XOpAaMU U CEKYILIUMU
56 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU
BrircanHbie 1 OTIECaHHBIC
57 YEThIPEXYTOJIbHUKH, UX MIPU3HAKU U bubmmorexa [JOK
VP P https://m.eds00.ru/8a140f86
CBOWCTBa
Brnucannble 1 onrcaHHbIe
58 YEeTBIPEXYTONLHUKH, UX MPU3HAKH U bubmmorexa [IOK
. pexyr ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBa
Brncannble 1 onricaHHbIe
59 YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U brbmmorexa [TOK
. pexyT ’ p https://m.edsoo.ru/8a1416d4
CBOHCTBa
[IpuMeHeHne CBOWICTB BIIMCAHHBIX U
60 OTMMCAHHBIX YEeTHIPEXYTOILHUKOB MIPU
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
[IpuMeHeHne CBOKCTB BIMCAHHBIX U
61 OIMMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
peIIeHIH TEOMETPHYECKUX 3a1a4
62 B3aumHoe pacrnonoxeHue aByx bubnuorexa [IOK
OKPYKHOCTEH, 00III1e KacaTeabHbIC https://m.edso00.ru/8a1410a8
63 Kacanne okpyxHOCTEN bubmuoteka [IOK



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

KonTponbaas padota mo Teme "Yriasl

https://m.edso0.ru/8a1410a8

64 B OK HOCTH. Bucanueie u 1 buGnuorexa [IOK
PYZHOCTH. . https://m.eds00.ru/8a141c88
OIHCAHHBIC YETHIPEX YTOJbHUKH
[ToBTOpEHNE OCHOBHBIX MOHATUN U
65 METOJIOB KYPCOB 7 ¥ 8 KIIaCCOB 1 buGnuorexa [IOK
yp . ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUI
IToBTOpEHHE OCHOBHBIX IMOHATHN H
66 METOJIOB KYyPCOB 7 1 8 KJ1accoB 1 bubnnorexa [JOK
A P . ’ https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
bubnuoreka [{OK
7 " 1
6 TOroBas KOHTPOILHAA paboTa https://m.edso0.ru/8a142368
IToBTOpEHHE OCHOBHBIX IMOHATHIN H
68 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 bubnnorexa [JOK
A yp . ’ https://m.edsoo.ru/8al420ac
0000111eHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 OnpeneneHre TPUrOHOMETPUYECKUX 1 bubnnoreka [HOK
bynkmuii yrmos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opMyJIbl IPUBEACHUS 1
bubmuorexa [JOK
T 1
3 COpEMa ROCHIHYCOB https://m.edso00.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubmuorexa [JOK
5 T 1
COpEMa KOCHHYCOB https://m.edso00.ru/8a142d5e
bu6mmoreka [JOK
T 1
6 copema CHHycoB https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB
8 TeopeMa cuHycOB 1
Haxoxxnenue 1juH CTOPOH U bu6mmoreka [JOK
9 1
BEJINYUH YIJIOB TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
bu6mmoreka [JOK
10 Petiere TpeyrobHiKon . https://m.edsoo.ru/8a142ac0
bubmuorexa [JOK
1 Peterye TpeyrobHikon . https://m.edsoo.ru/8a142ac0
bubmuorexa [JOK
12 P 1
CHICHHE TPEYTOIBHHIOB https://m.edsoo.ru/8al42ac0
13 Pemenune TpeyronbHUKOB 1 bubmmorexa [OK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
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[IpakTnyeckoe NpUMEHEHUE TEOPEM

bubmuoreka [JOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTnyeckoe NpUMEHEHHUE TEOPEM
CHUHYCOB Y KOCUHYCOB
16 KonTponbhas pabota no teme bubnmoreka [JOK
"Pemenue TpeyrojibHMKOB" https://m.edsoo.ru/8a14392a
bubmuoreka [JOK
17 [TonsiTue o mpeoOpa3oBaHUU TIOI00MS httos://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE 2JIEMEHTHI bubnnorexa [JOK
no1I00HBIX (QUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
noJ00HBIX (pUTyp
Teopema o mpou3BeIeHUU OTPE3KOB
20 XO0p, TeopeMa O MPOU3BEICHUN bubnnoreka [JOK
OTPE3KOB CEKYILHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BeIEHNN OTPE3KOB
21 XO0pZ, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILHX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJbHOU
Teopema 0 Ipon3BeIEHNN OTPE3KOB
99 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTelbHON
93 [IpuMeHeHne TeopeM B pELICHUH bubnnoreka [JOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [TpuMmeHeHre TeOpeM B pElIeHUH bub6nuorexa [IOK

TCOMETPHUICCKUX 3aaayd

https://m.edsoo.ru/8al443fc



https://m.edsoo.ru/8a142c3c
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[IpuMeHeHne TeopeM B pELLICHUH

bubmuoreka [JOK

25
FeOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTtponsHast pabora o Teme
26 "TIpeoOpa3oBanue moaoous. bubnuoreka [IOK
MeTtpuueckre COOTHOLIEHHUS B https://m.edso00.ru/8al447a8
OKpY>kHOCTH"
OrnpesiesieHre BEKTOPOB.
27 Du3ndecKuil ¥ TeOMETPUICCKUM bubmorexa HOK
P https://m.edso0.ru/8a144960
CMBICJI BEKTOPOB
28 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnnorexa [HOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CroxeHue ¥ BRIUMTAHUE BEKTOPOB,
YMHOXKEHHE BEKTOPa Ha YHCIIO
31 Pa3znoxxenue BekTopa 1o A1ByM
HEKOJUTHHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunats! BekTopa
PA p https://m.edsoo.ru/8al44fbe
CxansipHO€ NMPOU3BEICHUE BEKTOPOB,
33 ero I EIMCHCII;)I/IC TSI HAXO0XK, eHI/IIzI bubmorexa [JOK
p A & https://m.edso0.ru/8a14539c
JUTMH U yTJIOB
CxkansipHO€ MPOU3BEICHUE BEKTOPOB,
34 ero MpUMEHCHHE ISl HaXOXKICHHS bubmorera [JOK
P https://m.edso00.ru/8a14550e
JUTMH U yTJIOB
Pemenne 3amay ¢ TOMOIIBIO bubmuorexa [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienne 3a1a4 ¢ MOMOIIBLIO bu6mmoreka [JOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
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BEKTOPOB

https://m.edsoo0.ru/8a1458c4

[TprMeHeHre BEKTOPOB i PelIeHus

37
3a1a4 GU3UKU
38 KonTponbhas pabota no teme bubnmoreka [JOK
"Bektopsr" https://m.edsoo.ru/8a145b08
39 JlexapToBbl KOOPIMHATHI TOUEK Ha
IJIOCKOCTH
. bubmuoreka [JOK
40 ¥pasHerine NpaMol https://m.eds00.ru/8al45c48
41 YpaBHeHHE NpAMON
bubmuorexa [JOK
42 ¥ PaBHEHHE OKpYKHOCTH https://m.edsoo0.ru/8al4635a
43 KoopauHatsl Todek nepeceueHus bubnnoreka [JOK
OKPYKHOCTH U IIPSIMOi https://m.eds00.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUH
44 F€OMETPUYECKHX 3a/1ad,
NPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
45 reOMETPUYECKHX 3a/1ad,
MPAKTUYECKUX 3a7a4
MeTto KOOpAMHAT IIPU PELLIEHUN
46 reoMeTpUUYECKUX 3ajad,
MPAKTUYECKUX 3a7a4
KonTtponbHas pabora o Teme
47 "JlexkapTOBbl KOOPAMHATHI Ha bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 [IpaBuiIbHBIE MHOTOYTOJIBHUKY, bubnnorexa [JOK

BBIYHMCJICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda
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bubmuorexa [JOK

49 Huciio m. Jlnina okpysiocTH https://m.edso0o.ru/8a1472c8
bubmuorexa [JOK
S0 Huciio m. Jlnina okpysiocTH https://m.edsogru/8al4714c
51 JlnvuHa 1yTH OKpY>KHOCTH
52 Pannannas mepa yria bubmmorexa [JOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, cerMmeHTa bubnmorexa LOK
https://m.edso00.ru/8a147426
54 [Tnomane kpyra, cekTopa, cerMmeHTa Bubmorexa ITOK
https://m.eds00.ru/8a147750
55 [Tnomane kpyra, cekTopa, cCerMmeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
56 [TonsiTHE O ABMKEHUU TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8a147c82
57 [TapamnensHbIN IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edso0.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT
60 [TapamienpHbIi IEPEHOC, IOBOPOT
61 [IpuMeHeHne NBUKEHUI ITpU bubnnoreka [JOK
pelIeHnn 3a1a4 https://m.edso0.ru/8a1480e2
KonTponbhas paboTa no remam
62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [[Br>KkeHHsI TIIOCKOCTH"
63 [ToBTOpenue, 060061ICHNE, bu6mmoreka [JOK

CHCTeMaTHU3allus 3HaHUH. I/I3MepeHI/IC

https://m.edso00.ru/8a148524
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F€OMETPUUYECKHUX BEJIUYHUH.
TpeyroabHuKH

64

[ToBTOpeHnue, 06001ICHNE,
cuCTeMaTH3aIs 3HaHUMH.
[TapanienbHble ¥ NEPIICHIUKYISPHBIC
npsiMble

bu6mmoreka [IOK
https://m.edso00.ru/8a148650

65

[ToBTOpEeHme, 0600IICHNE,
CHCTEMAaTH3aIus 3HAHUMA.
OKpy’>KHOCTb U KpYT.
I'eomerpuueckue mocTpoeHus. YTIbl
B OKPY>KHOCTH

66

67

[ToBTOpEHHE, 0000IICHUE,
cucTeMaTu3anus 3HaHui. Bioucanabie
Y OIHCAaHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

Wrorosas koHTposibHasA paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, o6odIIEHKE,
cUcTeMaTu3alus 3HaHu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHuA
pe3yJabTara
6 I'eomerpust
Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPBI, ONpPEAeNsaTh MX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTb TeOMeTpUYecKHe (QUrypsl,
6.1 BBITIOJIHATh YEPTEKU 10 YCIOBHIO 3a1a4yd. V3MepsTh NTUHEHHBIE U
yIJIOBbIE BEJIMUYMHBL. Pemath 3ajaun Ha BBIYMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatb TpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMUYWH MPEIMETOB B
6.2 pealbHOM JKU3HHU, pa3MepoB MNPUPOJHBIX O0O0BEKTOB. Paznuuarh
pa3Mepsl STHX 00BEKTOB I10 MOPSAIKY BETHUNHBI
6.3 CTpouth 4epTekH K T€OMETPUUECKHUM 3a/1a4am
[Tonp30BaThbes MpU3HAKaMU PAaBEHCTBA TPEYTOJbHUKOB, UCIOIb30BATh
6.4 MIPU3HAKH U CBOMCTBA PABHOOCPEHHBIX TPEYTOJILHUKOB NIPU PEIICHUN
3aja4
65 [IpoBomuTh  JIOTMYECKHE  pacCy)XIEHMS C  HCIOJIb30BaHHEM
' TE€OMETPHUUECKUX TEOPEM
[Tonmp30Batbes pU3HAKaMHU paBeHCTBa PSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEAMaHBl, MPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUIECKUX 3a/1a4
OmnpenensaTp MapayIeNbHOCTh NPSIMBIX C MOMOIIBIO YTJIOB, KOTOPBIE
6.7 oOpaszyeT ¢ HUMHU cekymias. Onpeneniars NapaljenbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JAPYrou NpsiMoun
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
[IpoBOIUTH BBIUMCIEHUS] W HAXOJUTh YHUCIOBbIE M OYKBEHHBIE
3HAYCHUs YIJIOB B TIEOMETPUYECKHX 3aJadyaXx C HCIOJIb30BaHHEM
6.9 CYMMBI YIJIOB TPEYroJIbHMKOB MU MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB,

00pa30BaHHBIX MPU MEPECEUCHUU JIBYX MAapaJUICIbHBIX HPSIMBIX

ceKyiei. Pemare npakTruueckue 3aaun Ha HaX0XKJIEHUE YTIIOB




Bnagerp NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh

6.10 OTIpeNeNIATh OUCCEKTPUCY yIia M CEPeAMHHBIA TMEPHEeHINKYISp K
OTPE3KY KaKk FreOMETPHUYECKIE MECTa TOYEK
DopMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTH M Kpyra, XOpIbsl H
6.11 JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCS MX CBOMCTBaMHU. Y METh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3324
Bnagers moHsiTUeM ONMCAaHHOM OKOJO TPEYroJIbHUKA OKPYKHOCTH,
yMeTh HaxomuTh e€ meHtp. [lomb3oBarbest (hakTamMu O TOM, HYTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAI0TCs B OJTHOM TOUKE, U O
TOM, YTO CEPEIUWHHBIC TEPIECHIUKYISAPHI K CTOPOHAM TPEYrOJIbHUKA
MepeceKaroTcs B OJJHOU TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYKHOCTH, TOJIh30BATHCS
6.13 TEOPEeMOW O TEPHEeHIUKYISIPHOCTH KacaTelIbHOM U pajauyca,
MPOBEIEHHOTO K TOUKE KACaHHs
6.14 [Tosnb30BaThcst MPOCTEHIIMMHU TEOMETPUYSCKUMHU  HEPABEHCTBAMHU,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOIUTE OCHOBHBIE T'€OMETPHUYECKHE IOCTPOCHUS C TOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHUSI OCHOBHOIM
MpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yJbTara
6 I'eomeTpus
61 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAThCS X CBOMCTBAMU MPU PEIICHUU T€OMETPUIECKUX 33124
6. [IpuMeHsITh CBOWCTBA TOYKHM TMEpPECEUEHUS MeIHWaH TpPEyroJbHHUKA
' (TIeHTpa Macc) B pelIeHU  3a1a4
Brnagerp TOHATHEM CpeAHEW JIMHUM TPEYroJbHUKA W TpPAICIuH,
6.3 MPUMEHITh WX CBOMCTBa MpPH pEIIEHWH TEeOMETPUYECKHX 3ajad.
' [Tonb3oBatbes Teopemoit daneca U TeopeMor 0 MPOHOPIIMOHATBHBIX
OTpe3Kax, MPUMEHSTh UX I PEIICHUs TPAKTHUECKUX 3a71a4
6.4 [IpuMeHsITh TPU3HAKK TMOJAOOUS TPEYTOJBHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3aaa4d




6.5

6.6

6.7

[Tonw3oBatbest Teopemoit [Tudaropa mist pemeHuss reoMEeTPUIECKUX 1
npakTuueckux 3anad. CTpoUTh MaTeMaTU4YecKyl0  MOJelb B
MPaKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHE TJIMHBI

Bnagers moHsATHAMU CHHYCa, KOCHMHYCAa M TaHI'CHCA OCTpPOTO YyIJja
IpsAMOYI'OJIBHOTO TPECYIrOJIbHHKA. Ilonp30BaTbCA ITUMU MOHITHSIMH

IJId PCIICHUS MPAKTUYCCKUX 3aaa4d

Boruncnsate (pa3auuHbIMM  crioco0amMu) IUIOIAAb TPEYrojIbHUKA U
IUIOINAZ MHOTOYTOJIBHBIX (uryp (monb3ysch, rjae HeoOX0IuMo,
KaJbKyIITOpoM). IIpUMeHATh Mony4YeHHbIE YMEHUS B IPAKTHUECKUX

3aJadax

6.8

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

6

Bitagers NOHATHUAMY BIMCAHHOTO U LICHTPAJIBHOIO yIila, UCII0Jb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIJIaX, yIilax MEeXAy XOopAaMu (CEeKyIUMHU) U
yrie MEXAy KacaTelbHOW M XOPIOW NPH PELIEHHH IE€OMETPUUYECKUX
3a1a4

Biagers mOHATHEM ONUCAHHOIO YETBIPEXYIOJBHHUKA, IPUMEHSATH
CBOMCTBA OIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PEILICHUH 3a1a4
[IpuMeHATH TONy4YeHHBIE 3HAHUS HAa IPAKTHKE —  CTPOUTH
MaTeMaTHUYeCKUE MOJCIH I 3a]ad PEaJbHOU JKU3HU U IIPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C MPUMEHEHHEM TNoao0us U

TPUTOHOMCTPpHUU (HOJ'IB3y5[CB, rac HCO6XOI[I/IMO, KaJ'IBI(y.]'IHTOpOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOUIBIO0 PA3JIMYHBIE JJIEMEHTHl MPSIMOYTOJIBHOIO TPEYTrOoJIbHHUKA
(«pemieHne  TPSAMOYTOJBHBIX  TPEYrOJbHUKOB»). Haxomuts (¢

MOMOIIBIO KaJBbKYJISITOPA) UTMHBI U YTIIBI 11 HETaOJIMYHbBIX 3HAUCHUH

6.2

ITonb3oBarbcs dopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM Il HAXOXKICHHS COOTHOLICHUI

MCXKAY TPUTOHOMCTPHUYCCKUMHA BCIUNUYNHAMUA




6.3

6.4

6.5

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHHYCOB JUIsl HaXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOIbHUKOBY),

IIPHUMCEHATH UX ITPU PCHICHUH I'COMETPHUUICCKUX 3aaa4d

Bnagers mnonstusmu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JeMEHTOB MMoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOA0OHS
MIPOU3BOJBHBIX (DPUTYP, YMETh BBIYUCIATH JJIWHBI U HAXOJUThH YIJIBl Y
nonoOHbIX Quryp. IlpuMeHsaTs CBOICTBa MOAOOUS B MPAKTHYCCKHX
3aja4ax. YMeTb MpPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpYKaroIllleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEAECHUU OTPE3KOB XOpA, O

MPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATh HUX FCOMeTpI/ILIGCKI/Iﬁ n
(I)H3HHGCKHﬁ CMBICJI, IIPUMCHATbL UX B PCHICHHUHN I'COMCTPUUYCCKUX H
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMeHHTB CKAJLIPHOC ITPOU3BCACHHUEC BCKTOPOB

AJI1 HAXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCSI METOAOM KOOpAWHAT Ha IUIOCKOCTH, IPUMCHATHL €TI0 B

PCHICHUH I'COMCTPUICCKUX U ITPAKTHICCKUX 3a1a1

Biagers NOHATUSAMHM  IPaBUIBHOIO  MHOIOYI'OJIBHHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIua,
YMEThb BBIUMCIATH IIOMAAL Kpyra M ero yacred. I[IpumensaTs

MOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

6.9

HaxomuTh ocu iy IEHTPbl CUMMETPHUH (UTYD, TPUMEHSTH JABHKEHUS

IJIOCKOCTH B IPOCTEHUIINX CIydasx

6.10

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS HAa TMPaKTHKE — CTPOMTH
MaTeMaTHYeCKUe MOJENU IS 3ajad peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C [PUMEHEHHEM Noao0us U
TPUTOHOMETPUYECKHX (GYHKUMN (TONB3YsCh, TI/A€ HEOOXOAUMO,

KaJIbKYJIITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
Havansnelie nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroia. Buast
6.1 yriaoB. BepTukaibHble M CMEXHbIE yrubl. buccexrpuca yria. Jlomanas,
MHOTroyrojpHUK. [TapamienbHoCTh U IEPIEHAUKYISIPHOCTD IPSIMBIX
6.9 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUH B OKPYXKaIOLIEM MUPE
6.3 OcCHOBHBIE IIOCTPOCHHSI C TIOMOIUBIO LUPKYJIS WU JMHEHKU. TpeyrosbHUK.
' Bricora, Mmennana, OuccekTpuca, X CBOWCTBA
6.4 PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHcTBO
' TPEYroJbHUKA
65 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOrO TpeyroibHUKa. [Ipu3Haku
' paBEeHCTBA TPEYTOJbHUKOB
6.5 CpolicTBa 1 NPU3HAKU MApAJLIENBHBIX NPAMbIX. CyMMa yIilOB TPEyTrOJIbHUKA.
' BHeurnue yriel TpeyrojabHUKa
[IpssmoyronbHblil  TpeyroapHUK. CBOMCTBO MeIUMaHbl IPSIMOYTOJILHOTO
6.7 TPEYroJbHUKA, IPOBENEHHOW K rumnoreHyse. [IpusHaku paBeHcCTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYrOabHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpHUM: HEPABEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OoJyibllieM yriie W Ooybliell  CTOpoHE
TpeyrojbHuKa. [leprienauKynsap 1 HaKJIOHHAs
6. I'eomeTpruueckoe wmecto Touek. buccekTpuca yrima M CepeAMHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK T€OMETPHYECKHE MECTa TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CcBoWcTBa. B3aumHoe
6.10 pacrojio)KeHUe OKPY)KHOCTH U Tpsmoi. KacatenmpHas W cekymas K
OKPY>KHOCTH
6.11 OxpyKHOCTb, BIHMCaHHas B Yroj. BrmcaHHas M omnMcaHHas OKPYKHOCTH

TPEYrojJbHUKA




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

6 I'eomerpus

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTronbHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOHCTBA

6.3 Tpaneuus1, paBHoOOKast Tpanenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas
' Tpaneunus

6.4 Meron yasoenuss meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O IMPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TPEyroibHUKa U Tpanenuu. LlenTp macc TpeyroibHuKa

65 [Tonobue TpeyronbHuKOB, KoddduiueHt mnomodbus. IlpusHaku mogobus
' TpeyroibHUKOB. [IprMeHeHre moj00us PH pelIeHNH PAKTUIECKUX 3a/1a4

6.7 @opmyabl A8 IUIOIIAAU  TPEYrojbHUKA, MapajjenorpamMmma, pomba Hu
' Tpaneuuu

6.8 CpoiictBa muomaneit reomerpuueckux ¢uryp. OTHOLIEHHE IUIOMIAJeH
' o100HBIX (pUryp

6.9 Brruucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' IIPaKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TpPEYTOJIbHHKA.
6.11 OCHOBHOE  TPHUTOHOMETPUYECKOE  TOXKIAECTBO.  |pUTOHOMETPUYECKHE
¢bynkuuu yrinos B 30°, 45° u 60°

6.12 BrycaHHble M LIEHTpPalbHBIE YIUIBI, Yrojl MEXIy KacaTeJbHOM M XOpAoM.
' VYTibl MeXAY XOpAaMU U CEKYITUMU

6.13 BrnincanHble v onKrcaHHbIE YETHIPEX YTOIBHUKHI

6.14 B3anmHoe pacrnonokeHue IByX OKpyxHocTed. Kacanwe OKpyKHOCTEH.

OOm1re KacaTenbHbIE K IBYM OKPYKHOCTSIM




9 KIIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHnc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKeCTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyronpHuUKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PemieHue
6.2 IIPAKTUYECKUX 3aJa4 C MCIIOJb30BAaHMEM TEOPEMbl KOCHHYCOB U TEOPEMbI
CHUHYCOB
6.3 [IpeobpazoBanue nomodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBaJipaTe KacaTelabHON
Bexkrop,  mnmmHa  (MOIynb) — BEKTOpa,  COHAIIPABICHHbIE  BEKTOPHI,
65 IIPOTUBOIOJIOKHO HANpaBJIE€HHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpaly HaJ BeKTopamu. Pa3noxeHue BekTopa 1o ByM
HEKOJUJIMHEApHbIM BEKTOpaM
65 Koopaunats! BekTopa. CkansipHOE NMPOU3BEAECHUE BEKTOPOB, IPUMEHEHUE NS
' HaXO0XJACHUS JUIUH U yIJIOB
JlexapTOoBBl KOOPJIMHATHI HA TUIOCKOCTU. YPaBHEHMS NPSMOM U OKPYKHOCTH B
6.7 KOOpJMHATax, MepECEUCHNE OKPYKHOCTEN U MpsAMBIX. MeTox KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [TpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCICHHUE JUIUH IyT
' OKPYKHOCTEMN
6.10 [Inomane kpyra, cekTopa, cermeHTa
6.11 JIBM>KeHMsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUM ¢(uryp (3r1eMeHTapHbIe

npencrasienus). [lapamiensuslii nepenoc. IloBopot




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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PEIICHUU
3aJ1a4; YMEHHUE HCI0JIb30BaTh I'pa)uuecKoe MpeICTaBICHUE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUSAMHU: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE pPAaclo3HAaBaTb HCTHUHHBIE U JIOXKHbIE
BBICKA3bIBAaHUA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHU M

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHasl Opo0b, CTaHIAPTHBIA BUJ YKCIA, PALMOHAIBHOE YUCIIO,
UppalMoHAIbHOE YHCIO, apuU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YHMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHON
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENBIM I10Ka3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpeHb, MHOTOYIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneH!
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPacuy€Thl MO (Qopmylam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTEIH, B
TOM YHCJIE C MCIIOJIb30BaHMEM (OPMYJI pa3HOCTU KBaJApaToB U

KBaJpaTa CyMMBbI U Pa3HOCTH

YMenue OnecprupoOBaTh NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHUC C

OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
U TMPAKTUYECKUX 337a4; YMEHUE HCIIOJIb30BaTh KOOPJIUHATHYIO
NpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKINU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEE WM HAUMCEHbIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEPUPOBATH HOHATHSAMHU: npsmast
MPONOPIMOHATILHOCTD, JHHEWHas (YHKIUS, KBagpaTuyHas (pyHKIIHS,
oOpaTHasi TPOMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku QYHKIUN, UCTIOTB30BATh TPAQUKH JIJISl ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, /ISl pEIICHHs 3aJad U3 JPYTuX
Y4eOHBIX TPEAMETOB W pEAITbHOW IKM3HH, YMEHHE BBIpAXaThb

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTHSIMHU: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckass U TE€OMETpUYEcKass  IMPOTPEecCUr;  yMEHHUe
UCIOJIb30BaTh CBOICTBA MOCJIEAOBATENLHOCTEH, (OPMYNIBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YHCIE 3a1a4 U3 JPYTUx

y‘Ie6HHX npeaMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUMOB (B TOM YHCIE Ha MPOIEHTHI,
0T W 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB U CTOMMOCTH
TTOKYIIOK W yCITyT, HAJIOTH, 33J1a4i U3 00JIACTH YIPABIICHUS TUYHBIMHU U
ceMeHbIMM  (UHAHCAMH);, YMEHHE COCTaBIIATH  BBIPAKEHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBl IO YCJIOBHUIO  3aJ1auH,
WCCIIEeIOBATh MOJIYYEHHOE PEIlIeHUE W OLEHUBAThH MPaBIONOA00HOCTh

MMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: (UTypa, TOUKA, OTPE3OK, Mpsimas,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHHUK, TPEYTOJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHHU TPEYTOJbHUKH, IPAMOYTOJIBHBIM TPEYTrOJIbHUK,
Me/raHa, OUCCeKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,

napajuieniorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;




10

11

12

OKPY’KHOCTb, KpYT, KacaTejlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJaud, B TOM YHCJIE U3 MOBCEIHEBHOM
JKU3HHM, Ha HAXOXKICHUE IeOMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUryp u (hpakToB

YMeHue OomnepupoBaTh IOHITHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M MEPHEHAMKYISPHOCTh INPSAMBIX,
yrojl MeXAY HpsMbIMU, MEPHEHIUKYJAp, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPUIO U
nojxobue ¢uryp, napauienbHOCTh U NEPHEHIUKYIAPHOCTD MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OopMyabl TNepuUMeTpa U IJIOUIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaJUICNICIIUIIEa; YMEHHUE INPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJBHUKA,
teopeMy Iludaropa, TpUroHOMeTpUYECKHE COOTHOLIEHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, TIOMIAAEH

YMenue wuzo0paxarb IUIOCKHE (UIypel ¥ UX KOMOMHAIIWU,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbLHOMY OITMCAHUTO

13

VYMmenune OIICpHUPOBATH IHOHATHUAMM: MMpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAHWHATBI TOYKH, BCKTOD, CymMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPONU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATHL BCKTOPbBI U KOOPAWHATHI IAJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U pCaHBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh TMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
IuarpaMMbl, TaONHIBL, cpeaHee  apupMeTHYecKoe, MeIuaHa,
HauOoJiplllee M HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHUCIOBOTO Habopa;
YMEHHE  W3BJICKaTh, HMHTEPIPETHPOBATH M  IPEOOPa30OBHIBATH

uHpOpMaIMIO, TPEICTABICHHYI0 B TaOMuI[aX W Ha JUarpaMmax,




OTPaKAIONIYIO CBOWCTBA M XApPaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SIBJICHI/II\/'I; YMCHUC pacrio3HaBaThb N3MCHYUBBIC BCIIMYNHBI B

OKpY’KaroIlleM MUpe

15

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHBIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSTHOCTH CIIyYailHBIX COOBITHH B ONBITaxX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OPraHM30BAaHHOTO Iepedopa W ¢ HCIOJIb30BaHHEM
MpaBWJIa YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOSITHOCTH pPeabHBIX
COOBITUH M SIBJICHUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHMM B OKpYXAloIleM MHpPE U B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMKA W3YYEHHBIM METOHI AJIs pPEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIEHNE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBINAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIAUTH
MIPUMEPBl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH




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

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BBIYKCICHUS

11 Hatypanbnble u nenbie uncina. [Ipu3Haku 1e1MMOCTH LEbIX YHCe

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
- nepUOANYECKHEe JPooH

13 Pauvonanbupie uncna. Apudmernyeckue omnepauuud ¢ palMOHalIbHBIMU
- qrCcIaMu

14 HelictButenpHble uyncia. ApuMeTHUYeCKHue Onepaluu ¢ JICHCTBUTEIbHBIMHU
. qrCcIaMu

15 [IpubnuxEénHble BHIUKUCICHUS, NpaBUia OKPYIJICHUS, NPHUKUAKA U OIEHKA
. pe3ynbTaTa BRIYUCICHUN

2 AnrebpanuecKue BEIPAKCHHS

2.1 BykBeHHBIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)

25 Crenenp ¢ uenbiM mokasareneM. CTeNeHb C palUOHAIBHBIM IOKAa3aTeJIEM.
. CBoiicTBa cTENEHN

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHH. HenictBus c
. apuMeTHIECKUMHU KOPHSIMH HATypalTbHON CTETICHH

3 YpaBHEHUs 1 HEpABEHCTBA

31 [lenbie u apoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
- YpaBHEHUN

39 [lensie 1 npoOHO-paloHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
- HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 UucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN

42 Apudmernueckass u reomeTpuyeckas mporpeccun. @Dopmyna  CIOXKHBIX

MIPOIICHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuu. ['paduk  PyHkmum. OO6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkumuu. Hynu dynxmun. [IpomexyTkn

5.1. 3HAKOIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MakcUMyMbl H
MUHUMYMbl (yHKIMM. HambGonbliee M HauMeHbllee 3HaueHHE (QYHKLIMU Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH

6.1 KoopaunaTthnas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKH

7.4 OKpy’>XKHOCTb U KpYyT

7.5 W3mepeHune reoMeTpu4ecKix BEIMYUH

7.6 BexTops! Ha TIOCKOCTH

8 BeposITHOCTB M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pader




BEPOATHOCTDb U CTATUCTHKA 7-9 KJIACC
MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPHUIIOKESHUN, TaK
U UX POJU B 00pa30BaHUM, HEOOXOAMMOM KaKJIOMy 4eIOBeKy. Bo3pacraer umcio
npodeccuil, mpu OBIaICHUH KOTOPBIMU TpeOyeTcs xopolias 6a3oBasi MOATOTOBKA
B 00JIaCTU BEpPOSITHOCTMU W CTAaTUCTHUKH, Takas TMOJrOTOBKA BaXKHA IS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(hecCUOHATBbHON Kaphephl.

Kax1p1il 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHHS] HA OCHOBE MMEIOIIHUXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO TIPUHSATHS PEIICHUS B YCIOBUSAX HEIOCTATKA
WU M30bITKAa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIOo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOy4Jarormuxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0s1 B KQ4eCTBE
HEOTHEMJICMON  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh M KPUTHYCCKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEaJbHBIX IMPOIIECCOB W 3aBUCHUMOCTEH,
MIPOU3BOANTH MPOCTEHIIHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAMU cOOpa, aHAIM3a |
MPEACTABICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIeCTBAa M TOCyJIapcTBa
npuoOIaeT o0ydarmmxcsa K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABLIKM OpraHU3aluu Tepedbopa U mojacuéra 4ucia
BapUAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
ob0nactT UHPOPMATUKH U MUGPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTAaTUCTUKHU U
BEPOSITHOCTH 00OTAIMAIOTCS TPEJACTaBIEHUs OOYyJaroluXcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HMCCIeIOBaHUsA, (HOPMHUPYETCS MOHUMAHUE POJIH
CTaTUCTHKN KaK HCTOYHHKA COITMATBLHO 3HAYMMOUN MH(POPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBUMU C MaHHBIMU HEISIMH B CTPYKTYpE MPOTPaMMBbI Y4eOHOTO
Kypca «BeposSTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIET0 0Opa3oBaHUs BBHIJCICHBI
CIIEIYIONTUE COACpKaTEIbHO-MEeTOaAuYecKue JuHuMN: «lIpeacrapieHne MaHHBIX U
OmMcaTelIbHass CTAaTUCTHKA», «BeposATHOCTB», «DJIEMEHTHl KOMOWHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencraBieHne MTaHHBIX U ONMKCATEIbHAS CTATHCTHKAY
CIIY)KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB pabOTHl ¢ WH(pOpMarumen: oT
YTeHUS] M MHTepIHpeTanuu HHPOpMAalMK, MPEACTaBICHHOW B Ta0nuiax, Ha
auarpaMmax W rpadukax, g0 cOopa, MpeACTaBICHUS M aHalld3a JaHHBIX C
WCITOJIb30BAHUEM CTATHCTHYECKHX XapaKTePUCTUK CPEIHUX W PACCEHBAHUS.



PaGotas ¢ maHHbIMH, OOydaromuecss yd4aTcsi CUMTHIBATb W WHTEPIPETUPOBATH
JIaHHbIC, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHUIINE TUIOTE3HI,
pPa3sMBITIUIATh HaJ (PaKTOpaMu, BHI3BIBAIOIIMMHA HW3MEHUYHMBOCTH, W OIICHHBATh HMX
BJIUSIHHE HA pPacCMaTpUBAEMbI€ BEJIMUYMHBI U MPOIIECCHI.

WHTYUTHUBHOE TPEACTaBICHUE O CIy4YallHOW H3MEHYMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTEH W TEHACHIUW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
W3YUYCHUS] TEOPUU BEPOSITHOCTEH. boisbllioe 3HAUYEHHE HMEIOT MPaKTUYECKUe
3aJlaHus, B YACTHOCTH OMBITHI C KJIIACCHYECKUMU BEPOSTHOCTHBIMU MOJCIISIMH.

[loHsiTHE BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONON00MS CIIy4ailHOTo
coObiTus. [lpm wu3yueHuu yueOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEUIIMMHA ~ METOJIAMU  BBIYUCIICHUSI  BEPOATHOCTEM B CIIyYalHBIX
AKCTIIEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEMEHTaPHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIE
3amayu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHOKE€CTBAMU M OCHOBHBIMHU OTI€pALMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPHl IPUMEHEHUS U1l PEUICHUs 3aJlad, a TAKXKE€ HCIOJb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaerca ydyeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BxomsT pazgensl: «lIpencraBieHue JaHHBIX H ONKMcaTelbHas
CTaTUCTHKa», «BeposTHOCTB», «DIeMeHTh KoMOWHaTOpukm», «BBenenue B
Teopuro TpadoBy.

Ha u3ydenne yueOHoro kypca «BepositTHocTh U cTaTuctuka» orBoautcs 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmoo), B 8 kimacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 yaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA

7 KIIACC

[IpencraBienne NaHHBIX B BUAE TaOIUI, AUarpamm, rpadukoB. 3aroIHEHHE
Ta0NWI, YTCHWE U TIOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peaabHbIX MpoiieccoB. M3pneuenne nupopmanuu u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHNUE U UHTEPIPETALUS TAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apuMeTHuecKoe, MeAuaHa, pa3Mmax,
HaumOoJIbllIeE M HAaUMEHbIIEE 3HAUYCHUsS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4ailHOM U3MEHYUBOCTH.

CrydailHbIil SKCHIEpUMEHT (OMBIT) U clydailHoe coObiTue. BeposTHOCTh U
yacToTa. Pojib MajJoBEpPOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPUPOJIE
u B obmiectBe. MoHeTa 1 UrpaibHasi KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepumMHbl. Yuciao pébep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Lemu n nuknsl. 1yt B
rpadax. O6xon rpada (disiepoB myth). llpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenune 3a1ad ¢ noMo1ibio rpagos.

8 KUIACC

[IpencraBnenue NaHHBIX B BUE TaOIMI], TUarpamMmm, rpad)uKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOJAMHOXeCTBO. Omnepauuu Haj
MHOKECTBaMU: 00bEIUHEHHE, MepecedeHue, aomnonHeHue. CpoiicTBa omnepauui
HaJ| MHOXKECTBAMH: II€PEMECTHUTENIBHOE, COYETaTeIbHOE, pacIpeaesIuTEeIbHOE,
BKIIOUEeHUsS. Vcrnonp30BaHWE TpaUUYecKOro NPENCTaBICHUS MHOXKECTB s
OMMCaHUS peajibHbIX MPOLIECCOB U SIBJIICHUM, P PELUICHUHU 3a/a4.

N3mepeHue paccenBaHMs AaHHBIX. JUcnepcus U CTaHIAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHusl.

DJieMEeHTapHble COOBITHSA clydaiiHoro ombiTa. CiydaliHble COOBITHS.
BepositHoctT  coObITHI.  ONBITBI ¢ PaBHOBO3MOXKHBIMH  AJIEMEHTAPHBIMU
coObrTusiMu. CiryuyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

[epeBo. CBoOIICTBAa J€pEBHEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBSA3b MEXK]Y YUCIOM BEepUIMH M yuciaoM pedep. Ilpasuiio
yMHOXeHUs. Peienue 3aa4 ¢ momoipto rpados.

[TIpotuBononoxkueie coObiTus. [uarpamma Oiinepa. OObenuHeHue u
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. ®dopmyna  croxkeHus
BEPOSATHOCTEW. YCIIOBHAs BEpPOATHOCTh. IIpaBuino ymHOxeHus. HeszaBucumblie
coobrtus. Ilpencrapnenue skcrepuMeHTa B BUJe JAepeBa. Pemienue 3amad Ha
HaXOXKJEHUE BEPOSTHOCTEH C MOMOIIBIO JI€peBa CIYYaHHOTO HKCIEPUMEHTA,
auarpamm Dinepa.



9 KIIACC

[IpencraBnenne JaHHBIX B BUAe TaOMUI, JAuarpamM, TIpaduKoB,
WHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiull, auarpamMmm, rpaukoB Mo
pEeaIbHbIM JAHHBIM.

[TepectanoBku u dakTopuan. CouyeTaHus U YUCIIO COYCTaHUNA. TPEeyrobHUK
[Tackains. Pemienue 3a1ay ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKM U3 (GUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

HcnbiTanne. Yenex m Heypada. Cepusi MCHBITAHHM 1O MEPBOTO ycIlexa.
Cepust ucnbiTanuii bepHymin. BeposTHOcTH COOBITHII B CEpUM HCHIBITAHUI
bepnyun.

CrnyuvaliHas BeIMYMHA W PACIpEEIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oxumanue u aucnepcus. [Ipumepsl  MaTeMaTM4eCKOro  OXKHAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEIIMYMHBL. MaTeMaTHndecKoe OXWUIAHHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YUCJIO YCIEXOB B CEPUM MCHBITAHUU
bepnyum».

[Tonsitue o 3akoHe GosblMX yucen. M3mepeHue BEpOATHOCTEN C MOMOIIBIO
yacToT. Ponb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MATEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHMM BCEHM JKMU3HU MJIs yCHEIIHOM NpodeccruoHambHOU
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpA, OBJIAJICHUEM IPOCTEUIIMMM HaBBIKAMU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpa3a JKM3HM  (370pOBOE  ITMTaHWE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHNE MAaTeMaTUUYSCKUX 3HAHUM JIJIS PEIICHUs 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHAIIMMCH YCJOBHSAM COLMAJBLHOW M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TJIaHUPOBATh CBOE pa3BUTHE;

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

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1jornyeckue aefcTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TMOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHUs]  TOHSATUM, YyCTaHABIMBAaTh  CYLIECTBEHHBIH  MPU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS HJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
IPOBOJAUMOTIO aHAIIN3a;

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



BBEISIBIIAITH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

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

OLICHMBAaTh HAAEKHOCTh HMHMOPMALIMM 1O KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

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



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIieHus, COIMOCTaBISATh CBOM CYXJIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BHIOUPATh (hOPMAT BHICTYIUICHHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JIESITEIBHOCTH, IUIAHUPOBATh OPraHU3aLNIo
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITIOIHATH CBOIO YaCTh PaOOTHI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIATH IIJIAH, AITOPUTM PELICHMs 33a1ayd (WIM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTD IIPH PEILICHUH 3a]1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyueHuss B 7 kJacce OOYyYaroIIMIICS TMOJIYYUT CIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
MPEACTaBIATh JaHHbIE B BHJIE TaOJNMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HMHTEPHPETHUPOBATH  PEAIBHBIE  YWCIOBBIE  JTAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcnonp30BaTh [ ONMCAHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apu(pMETUYecKOoe, MeJMaHa, HauOOoJblee M HAaUMEHbIIEE 3HAYCHUS,
pa3max.

NMeTh mpencTaBieHUE O CIy4yallHOM HW3MEHYMBOCTM Ha IpPUMEpPAx IIEH,
bu3MYecKuX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyueHuss B 8 kJiacce oOyYarolmMiicsi MOJIYYUT CIIEIYIOIINUE
MpEAMETHBIE PE3YIbTATHI:

W3BnekaTe W mpeoOpa3oBbIBaTh HH(POPMALIUIO, MPEICTABICHHYIO B BHJIEC
TabuIl, Tuarpamm, rpaduKoB, NMPEJACTaBIATh JaHHBIC B BUJEC TaOJUII, JUArpaMM,
rpaduKoB.

OnuchiBaTh J@HHBIE C TIOMOIIBIO CTATUCTUYECKUX TOKa3aTeleh: CpeaHHuX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHUMN, B TOM UHCIIE
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJIIOICHUIA.

HaxonuTe BEpOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Hasi BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJECIH: ACPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JIarpaMMbl Diiiepa, YucaoBas npsmasi.

OnepupoBaTh MOHSTHUSMHU: MHOXECTBO, IOAMHOECTBO, BBITIOJIHATH
omepalyMyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIepeceueHue, IOMOJHEHUE,
MEePEUYUCIIATH 3JIEMEHTBl MHOYKECTB, IPUMEHSATHh CBOMICTBA MHOKECTB.

Hcnonp3oBaTh Tpaduyueckoe MPEACTaBICHHE MHOXECTB W CBS3EH MEXIY
HUMM JIJI1 ONMCAHMS TIPOIIECCOB U SIBICHUM, B TOM YHCJIC MPU PEIICHUHU 3a7a4d U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xonmy oOyuenus B 9 kjacce 0Oy4aromuics TMONYYUT CIICTYIONTHE
MpPEAMETHBIE PE3YIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh HWH(OpMAIMio, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIMI, AUarpamm, rpapukoB, MPEICTaBISATH
JTaHHBIE B BUE TaOIUI, 1Uarpamm, rpadukoB.



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

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

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

HaxonuTe BEpOSITHOCTH CIIy4ailHBIX COOBITHIA B M3YYEHHBIX ONBITAX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

HNMers mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEIEIICHUU
BEPOSATHOCTEM.

HNMmeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
1 HpencapeHie AGHHELX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 1
Omucatenbiias CTaTHCTHi 8 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CaryHaiiHias HSMEHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITUA https://m.edsoo.ru/7f415fdc
N bubnuotexa [JOK
2
6 O0001enne, cucreMaTH3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 5



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas cTaTucTUka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaiiHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



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

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTH 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysim 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
ara uuppoBbIe
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 IIpencraBneHne JaHHBIX B 1 bubnnoreka [JOK
TabInIax https://m.edsoo0.ru/863ec1f8
5 [IpakTryeckue BBIYUCIEHHUS 110 1 bubnuorexa [JOK
TaOJINYHBIM JaHHBIM https://m.edsoo.ru/863ec324
3 N3BiieueHne u nHTEpIIpETalns 1 bubnuorexa [JOK
Ta0JIMYHBIX JTAHHBIX https://m.edso0o.ru/863ec78e
4 [Ipaktrueckas padora "Tabmuibr" 1 1
I'pacduueckoe npencraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, 1 bubnnorexka [JOK
CTOJIOUKOBBIX (CTOIOUYATHIX) https://m.edsoo.ru/863ed18e
auarpamm
UreHne 1 MOCTPOCHHUE TUArpaMM.
6 [Tpumepsr eMTopr a(i)I/IIII;CKI/II:( 1 bubmmorexa [OK
PUMEPRI A P https://m.eds00.ru/863ed602
auarpamm
7 [IpakTuueckas pabora 1 1 bubnuoreka [IOK
"NuarpamMmbr” https://m.eds00.ru/863ed72e
3 Yucnossie HaOopel. CpenHee 1 bubnuoreka [IOK
apupMeTHIecKoe https://m.eds00.ru/863ed846
9 Uucnosie HaOophl. CpenHee 1 bubnuotexa [JOK
apupMeTHIecKoe https://m.edso00.ru/863ed846
10 Menauana yucioBoro Habopa. 1 bubnnorexa [JOK



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

Y CcTOMYUBOCTH MEUAHDBI

https://m.edsoo.ru/863edb3e

MCI[I/IaHa quCJI0BOI'O Ha60pa.

11 Y CTOMYHNBOCTh MEAHAHEI
12 [IpakTuueckas pabora "Cpennue bubnmoreka [JOK
3HaYeHus" https://m.edsoo.ru/863edc6a
HauGoupiiiee 1 HauMEHbIIIEES
13 3HAUEHUS YUCIIOBOTO HAbopa. bubmmorexa [JOK
https://m.edsoo.ru/863ee07a
Pazmax
HawuGounpiiee 1 HauMeHbIIIEe
14 3HAYEHMs YUCITIOBOTO Habopa.
Pazmax
HawubGomnbiiee 1 HauMeHbIIIEe
15 3HAYCHHMS YUCIIOBOTO Habopa.
Pazmax
KoHTtponbHas paboTa 1mo Temam
16 "Hpe,ECTaBJ'IeHI:Ie JNAHHBIX. bubmmorexa [TOK
https://m.eds00.ru/863ee390
OnucarenbHas CTaTUCTHKA"
17 CrnydaiiHast ”3MEHUYHNBOCTD bubnuoteka [JOK
(mpumepsbl) https://m.edso0.ru/863ee4bc
18 YacroTa 3HaueHMI B MACCHUBE bu6mmoreka [JOK
JTAaHHBIX https://m.edso0.ru/863ee69c
bubmuorexa [JOK
19 I'pynmuposka https://m.edso0.ru/863ee9d0
20 I'ucrorpammel
bu6mmorexa [IOK
21 Trcrorpamer https://m.edsogru/863eeelc
99 IIpakTuyeckas pabdora "CnyyaiiHas bubnnorexa [JOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, Bepuuna, pedpo.

23 [Ipencrarnenue 3aga4u ¢ IMOMOIIBIO bubmmorexa [JOK
et A B https://m.eds00.ru/863eef52
rpada
CreneHb (BaJIGHTHOCTD) BEPILUUHBL.
24 Yucrno pédep u cymmapHas CTEIICHb bubmmorexa [JOK
pebep 1 cyMMap https://m.edso0.ru/863ef0ba
BepwuH. Llens u nuki
o5 Hemnpb u muxon. [TyTs B rpade. bubmuorexa [JOK
[IpencraBienue o cBSI3HOCTH rpada https://m.eds00.ru/863ef236
26 [Ipencranenue 06 bu6mmoreka [IOK
OPHUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2
97 CrydaifHbI{ OTIBIT U CITy4aiHOE bubnuorexa [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacToTa COOBITHS.
Posb MasioBepoOATHBIX U bubnnoreka [JOK
28
MPAKTUYECKHU JOCTOBEPHBIX https://m.edsoo.ru/863ef646
COOBITHH B TIPUPOJIE U B OOIIECTBE
29 Mosera u urpaibHas KOCThb B
TEOPUH BEPOATHOCTEN
[IpakTuueckas padora "Hacrora bubnnorexka [JOK
30
BBINAJcHUA opia https://m.edso00.ru/863ef8a8
KonTponbHas padota no temam
31 "Cny4aiiHasi U3MEHYHUBOCT. bubnuotexa [JOK
I'pads1. BeposTHOCTH CiTyqaifHOTO https://m.eds00.ru/863f0186
coObITUS"
39 [ToBTOpenue, 0600IIEHNE. bubmuorexa [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
33 IToBTOpenue, o0o0mIEHNE. bubmmoreka [IOK

OmnucarenbHas CTaTUCTHKA

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



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34 [ToBTOpeHUE, 0600IICHNE. 1 bubnmoreka [JOK
BeposiTHOCTB CitydaitHOTO COOBITHS https://m.edso00.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 [IpencraBienue JaHHBIX. 1 bubnunoreka [HOK
OnucarenbHasi CTaTUCTUKA https://m.edso00.ru/863f029
5 Crny4aitHast ”3aMeHunBOCTh. CpeHue 1 bubnuotexa [JOK
YUCI0BOro Habopa https://m.edso0.ru/863f03fc
3 Crny4aitasie coObITUsA. BepositTHocTH 1 1 bubnnoreka [JOK
Y4aCTOThI https://m.eds00.ru/863f0578
Kitaccuueckue moenu Teopuu
4 BEPOSATHOCTEH: MOHETA U UTPAJIbHAS 1 bubmorexa LHOK
P ' P https://m.edso00.ru/863f076¢
KOCTh
bu6mmoreka [JOK
5 1
OricIoneHHs https://m.edso0o.ru/863f0a50
bu6nmoreka [IOK
6 1
Jlucniepens aenosoro Hadopa https://m.edso0o.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHUE YHUCIOBOTIO 1 bubnuorexa [IOK
Habopa https://m.edso0.ru/863f0bfe
8 JlnarpaMmMbl paccernBaHUs 1 bubmorexa HOK
P P https://m.edso0.ru/863f0eab
bubmuorexa [JOK
9 M 1
HOKECTBO, TOAMHONKCCTBO https://m.eds00.ru/863f1180
Orneparuy HaJ MHOKECTBAMHM:
patt 8 bubmuorexa [JOK
10 o0beAMHEeHNE, TIEPEeCeUCHHE, 1

JOIIOJIHCHUEC

https://m.edso0.ru/863f143c



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

CaoiicTBa onepanuii HaJl
MHO>KECTBAaMH: TIEPEMECTUTENBHOE,

bubmuorexa [JOK

11
coYeTaTeIbHOe, pacpeaeIuTeIbHOE, https://m.eds00.ru/863f1784
BKJIFOUCHHS

12 I'padmueckoe npencraBieHue bu6mumorexa [IOK
MHOKECTB https://m.eds00.ru/863f198c

13 KoHTposbHast pabota 1mo Temam
"Cratuctrka. Muoxkecrtna"

14 OnemenTapHble coObITHsL. CydaliHble bubnnorexa [HOK
COOBITHS https://m.edsoo.ru/863fldec
baaronpusrcTs e

15 3H€M€H§a HBIC ZZ(;IEITI/ISI bubmorexa HOK

P . https://m.edsoo.ru/863fldec
BepositTHocTH COOBITHI
baaronpusrcTs e
16 aneMeHrT)a HBIE Z:)(gfnm[ bubmorexa LOK
P o https://m.eds00.ru/863f1f72
BepositHocTH coObITHI
OMnBITHI ¢ PAaBHOBO3MOXXHBIMU
17 dJIEMEHTAPHBIMH COOBITHIMU bubmiorexa LOK
. pu ' https://m.edso00.ru/863f21ca
CrnyualiHblii BBIOOD
OMnBITHI ¢ PAaBHOBO3MOXXHBIMU
18 dJIEMEHTAPHBIMH COOBITHIMU bubmorexa HOK
. pv ' https://m.edso00.ru/863f21ca
CryuaitHblii BEIOOD
[TpakTrueckas padota "ONBITHI C

19 aBHOBO3MOKHBIMU dJIEMEHTAPHBIMU bubmorexa HOK
P \ P https://m.edso00.ru/863f235a
COOBITHSIMH

bu6mmorexa [IOK

20
Jlepeso https://m.edsoo.ru/863f2ade

21 CBoiicTBa jepeBa: €MIMHCTBEHHOCTh bu6mmorexa [IOK



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

IyTH, CyLIECTBOBAHUE BUCAUEH
BEPUINHBI, CBSI3b MEXKY YUCIOM
BEpILUH U 4nciaoM péodep

https://m.edsoo.ru/863f2bac

22 [IpaBuio yMHOXKEHUS bubmiorexa LIOK
P ™ https://m.eds00.ru/863f2cd8
bubmuorexa [JOK
23 Hlpasito yMHOKeHHs https://m.eds00.ru/863f2¢36
bu6mmoreka [IOK
24 lporusononoxtoe codbrTne https://m.edso0.ru/863f2f8a
o5 Huarpamma Ditnepa. O0be1uHEHNE U bubnuorexa [JOK
MePECCUCHHUE COOBITUIM https://m.edso0.ru/863f3214
26 HecoBmectabie coObiTHs. Dopmyna bubnuorexa [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 Hecosmectnbie coObiTusi. Dopmyna bubmuorexa [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3764
[TpaBuii0 YMHOKEHUSI BEPOSITHOCTEH.
28 YEJ'IOBHa}Iy::Ie OSITHOCTD ’ bubmmoreia LIOK
P ' https://m.edsoo.ru/863f38ae
HezaBucumblie coObITHS
IIpaBuio yMHOXKEHHSI BEPOSTHOCTEH.
29 YEJIOBHaﬂy:Ie OSITHOCTh ’ bubnuorexa LIOK
p ’ https://m.eds00.ru/863f3b06
HezaBucumblie coObITHS
[IpencraBnenue cayyaitHOTo bubmuorexa [IOK
30
SKCIIEpUMEHTA B BHJIE JIEpeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciaydaitHOro bubnuorexa [IOK
JKCIIEPUMEHTA B BUJIE IEpeBa https://m.eds00.ru/863f3f20
[ToBTOpeHme, 0600IICHNE.
bu6mmorexa [IOK
32 [IpencraBienue naHHbBIX.

OmnucarenbHas CTaTUCTHKA

https://m.edso00.ru/863f4128



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
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https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
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bubmuorexa [JOK

33 Hosropenne, obodwenne. Ipager L https://m.eds00.ru/863f4312
KonrtponbHas padora mo remam
34 "CiyqaitHbie coObITHS. BEpOATHOCTS. 1
I'padpur”
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Nem/m  Tema ypoka Konrpoabnbsie IIpakruueckue Aara mupposkie
Bcero u3yyeHusi o0Opa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
L HpencTaneEme AaHHRX 1 https://m.eds00.ru/863f47ea
2 OnucarenpHas CTaTUCTHKA 1 bubmmorexa [JOK
https://m.eds00.ru/863f47ea
3 Onepanuu Haj COOBITUIMU
4 HezaBucumocTs coObITHI
5 KombunaropHoe npaBuiio 1 bubnnoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/863f4e16
5 [TepecranoBku. @axkTopuall. 1 bubnuoreka [IOK
CoderaHus U 4UCIIO COUETAaHUI https://m.edso0.ru/863f4e16
bu6mmoreka [IOK
! Tpeyromerii Hackas 1 https://m.eds00.ru/863f5014
[TpakTnyeckas pabora
3 "BbruncieHne BEpOSITHOCTEN C 1 1 bubnnoreka [JOK
UCIIOJIb30BaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(byHKLIUH 3JIeKTPOHHBIX Ta0nui"
I'eomeTpuueckas BEpOSATHOCTD.
9 CrnyvaiiHblii BEIOOp TOUKH U3 1 bubnnoreka [JOK
(GUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 IyT'¥ OKPYKHOCTH
10 I'eomeTpuyeckas BEpOSTHOCTb. 1 bubnnorexa [JOK

Crnyyvaiinblii BEIOOp TOUKH U3

https://m.edsoo.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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(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYXHOCTH

I'eomerprueckast BEpOATHOCTb.
Crny4aiinelii BEIOOp TOUKH U3

bu6mmoreka [IOK

11
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edso0o.ru/863f5bfe
U3 JIyTU OKPY>KHOCTHU
I'eomeTpuueckas BEpOSTHOCTb.
12 Ciy4aifHbIi BBIOOpP TOUKH U3 bubnnoreka [JOK
(GuUrypsI Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 JIyTU OKPY>KHOCTH
HcnbiTanue. Ycnex u Heygayva.
13 Cepust MCTIBITAaHUH 70 TIEPBOTO bubmorexa LHOK
P HO Hep https://m.eds00.ru/863f6162
ycrnexa
HcnbiTanue. Ycnex u Heyaaya.
14 Cepus ucIbITaHUN 10 TIEPBOTO bubmmorexa LOK
P #O Hep https://m.eds00.ru/863f6356
ycnexa
HcnwiTanue. Ycenex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycnexa
Hcnsitannsa beprysmm.
16 BepositHOCTH COOBITHH B cepuu bubmorexa HOK
P . P https://m.eds00.ru/863f64d2
ucnbITaHui bepHymmn
Hcnsitanusa beprysmm.
17 BepositTHocTH COOBITHI B cepun bubmmorexa [JOK
p 5 p https://m.edso0.ru/863f6680
ucnbiTaHuil beprynm
18 [IpakTuueckas padora "McnpiTanus bubanorexka [JOK
bepnymmn" https://m.eds00.ru/863f67de
19 CrnyqaifHasi BeTMYMHA U bubnuotexa [JOK



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

pacnpenesieHue BEpOSATHOCTEN

https://m.edso0.ru/863f6bh44

MatemaTtuueckoe OXXHIOaHUEC U

bu6mmoreka [IOK

20
JUCIIEPCUS CIIy4alHOM BEIIMYHUHBI https://m.eds00.ru/863f6da6
[Tpumepsl MaTeMaTUYECKOTO
21 0KHJAaHUS KaK TEOPETHUECKOTO bubmorexa LOK
A p https://m.edso0.ru/863f6f86
CPEIHET0 3HAYCHUS BETUIMHBI
bubmuorexa [JOK
22 IT e e0 e
OHATHE © SAKOHE DOTBIIHIX HHCCH https://m.edsoo0.ru/863f72c4
93 N3mepenne BepoATHOCTEN C bubnuotexa [JOK
IIOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [Ipumenenue 3akoHa OOIBIINX bubnuorexa [IOK
qHCel https://m.eds00.ru/863f7116
o5 O060011eHne, cucTeMaTu3alus bubnnoreka [JOK
3HaHuil. [IpencraBiaenue 1aHHBIX https://m.edsoo.ru/863f783c
26 O00011en1Ee, CHCTEMAaTH3 AU
sHaHui. OnucaTeabHas CTaTUCTHKA
O06006111EH1E, CHCTEMATU3AIHS
27 3gagui. [IpencraBnenne qJaHHBIX bubmorexa LOK
- Hpeal A ’ https://m.edso0.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O00011en1Ee, CHCTEMAaTH3 AU
28 3HaHnii. BeposITHOCTH Cay4aiiHOTr O bubmorexa LOK
- BeP v https://m.edso0o.ru/863f7a4e
CcOOBITHS
O0001IeHNEe, CHCTEMATA3ALUA
29 3HaHUU. BeposTHOCTH ciyyaifHOTO bubnmoreka [JOK
COOBITHS. DIIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOMHATOPUKHU
30 O06o00611eHne, cucTeMaTu3anus bubmmoreka [IOK

3HAHUN. DJIEMEHTEI

https://m.edsoo.ru/863f7e54



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54

KOMOMHAaTOPUKHU

O00011eH1Ee, cCUCTEMATH3aLUs
3HAHUU. DIIEMEHTEI

31 .
KoMOuHaTopuku. CiryualiHble
BEJIMYMHBI U pacrpeaciieHus
O00011eH1Ee, cCUCTEMAaTH3ALUs

32 3HaHui. Ciiy4yaiiHbIe BETMYUHBI U
pacnpeneeHus

33 HroroBast kKoHTpoIbHAs paboTa

34 O0001IeHrEe, cCUCTEMAaTA3ALUS

3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bu6mmoreka [IOK
https://m.edso0.ru/863f8408

bu6mmoreka [IOK
https://m.edsoo.ru/863f861a

bubmuorexa [JOK
https://m.edso0.ru/863f8b56



https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
5 BeposiTHOCTB U cTaTHCTHKA
Uurare HHPOpMAIIHIO, TPEICTABICHHYIO B Ta0JMIIax, HA JUarpammax,
5.1 NpENCTaBIATh JaHHblE B BUAE TaOJMI, CTPOUTH JAUArPAMMBbI
(cronbukoBbIe (CTONOYATHIE) U KPYTOBbIE) 10 MAaCCHBAM 3HAUYEHUN
5 OnuceiBaTh M HMHTEPIPETUPOBATH PEAIbHBIE YHCIOBBIE JaHHBIE,
MpeJICTaBICHHBIC B TA0IUITAX, HA [Uarpammax, rpadukax
Hcnons3oBark I E OINMCAHUS JTAHHBIX CTaTUCTUYECKUE
5.3 XapaKTepUCTHKU: cpeiHee apudmeTrnyeckoe, Mearana, HauOobIIee U
HauMEHbIIIee 3HAYEHUs, pa3zMax
Nmets npencraBieHne o Ciy4yaliHOM M3MEHYMBOCTH HA MPUMEpax IEH,
5.4 (GU3MYECKUX  BENWYMH, aHTPOMOMETPUYECKHX JAHHBIX, UMEThH
MIPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
W3BnekaTh U mpeoOpa3oBbIBaTh MH(POPMALUIO, MPEICTABICHHYIO B
5.1 BHJIC TaOnwI], nuarpamm, rpaduKoB, MPEJCTABISATh TAaHHBIC B BHUIC
TabmuL, AUarpamm, rpaduKoB
OnucelBaTh JaHHBIE C IIOMOIIBIO CTAaTUCTUYECKHX I10KA3aTeJei:
5.2 CpeIHUX 3HAYEHUH U Mep paccemBaHus (pa3max, JIuUcCHepcus |
CTaH/IapTHOE OTKJIOHEHHE)
£ 3 HaxomuTh 9acTOTBI YMCIOBBIX 3HAYEHHUN M YaCTOTHI COOBITHH, B TOM
YHUCJIE 10 Pe3yJIbTaTaM U3MEpPEHUHN 1 HAOJI0ICHHIA
HaxoauTe BepOSTHOCTM CIy4YalHBIX COOBITHM B OIBITAaX, 3Has
5.4 BEPOSITHOCTH JJIEMEHTAPHBIX COOBITHA, B TOM 4YHCJIE B OIBITaX C

PAaBHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COOBITHSIMH




Hcnonw3zoBarh  rpaduueckue  MOJEIH:  AEPEBO  CIIy4ailHOTO

> 9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YucioBas npsmas
OnepupoBaTh MOHATUSMU: MHOXKECTBO, IIOJIMHOKECTBO; BBINOIHATH
56 Oolepaluyd  HaJ  MHOXECTBaAaMHU:  OOBEIMHEHME, IIEepEeceyeHHE,
' JIOTIOJIHEHUE; IEPEUUCIIATD 3IEMEHTHI MHOXKECTB, IPUMEHSTH CBOWCTBA
MHOKECTB
Hcnonb3oBare rpaduyeckoe MpeiCcTaBIeHUE MHOXECTB U CBs3el
5.7 MEX/1y HUMHM ISl ONMCAHUS IPOLIECCOB U SIBJICHUI, B TOM UYHUCIE MPU
peleHNH 3a1a4 U3 APYruX y4eOHBIX PEIMETOB U KYpCOB
9 KVIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoOBEPSIEMOro .
00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
W3BnekaTh U mpeoOpa3oBbIBaTh MHPOPMALUIO, NPEICTABIECHHYIO B
5.1 pa3IMYHBIX HCTOYHUMKAX B BHJE TaOMUL, AMarpaMmM, TIpauKoB,
MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIHI], TUarpamm, rpagukoB
5 5 Pemarp 3a1aun opraHn30BaHHBIM 1EpeOOPOM BapHAaHTOB, a TAKKE C
' MCIOJIb30BaHNEM KOMOMHATOPHBIX IIPABHII U METO/IOB
Hcnonp30BaTe  omucaTenabHblE  XapaKTEPUCTHKU I MAacCHUBOB
5.3 YHUCJIOBBIX JAaHHBIX, B TOM 4YHCJIE CpEJHHME 3HAUEHUS U Mepbl
paccenBaHus
54 HaxomuTh 4yacTOThl 3HaU€HWW W YAaCTOTHI COOBITHS, B TOM YHCIIE
' MOJIb3YACh Pe3yJIbTaTaMH NMPOBENAEHHBIX U3MEPEHUH U HAOII0IeHUI
HaxomuTh BEpOSITHOCTH CllydallHbIX COOBITUI B U3yYEHHBIX ONBITAX, B
- TOM 4YHUCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU
' COOBITHSIMHM, B CEpPUAX HCHBITAHMHA /10 MEPBOr0O yclexa, B CepUsix
ucnbITaHui bepHym
- HNmets mpeacrtaBiaeHue O CIy4allHOM BEIMYMHE M O PACIpPECIICHUU
. BEPOATHOCTEMN
£ 7 Hmets npezcTaBieHne O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU

3aKOHOMEPHOCTH B CIIy4YalHOW HM3MEHYMBOCTH U O pOJM 3aKOHA




OOJIBIINX YKCEN B MPUPOE U OOIIeCTBE



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOJHI], Iuarpamm, rpadukoB. 3aroiHEeHNe
Ta0JIMIl, YTEHUE W TOCTPOSHHUE auarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) H
5.1 KpyroBbiX). UreHue TpaduKoOB pealbHBIX MpolieccoB. V3BnedueHue
UHPOpPMALIUK W3 IUArpaMM M TaOJUI], HCIIOJIb30BAaHHE M HHTEPIPETALUS
TAHHBIX
OmnwucarenpHasi CTAaTHCTUKA: cpelnHee apu(METHUEcKoe, MEIHaHa, pa3Max,
5.2 HauOoJbIlIee U HAMMEHbIIIee 3HAYEHUST Habopa YHCIOBBIX JaHHBIX. [IpumMepsl
CIIy4ailHOM M3MEHYMUBOCTH
CrnyyaliHpli 3KCHIEPUMEHT (OIBIT) M ciay4yailHoe coOblThe. BeposTHOCTh U
5.3 yactoTa. Poib MaloBEpOSTHBIX U MPAKTHUECKU JOCTOBEPHBIX COOBITHH B
npupoe 1 B obmecTBe. MOHETa U UrpajibHast KOCTh B TEOPHH BEPOSTHOCTEH
I'pad, Bepmmua, pedpo. Crenenp BepmuHbl. Yncno pébep u cymmapHas
£ 4 creneHb BepiuH. Ilpeacrasnenue o cBsazHoctu rpada. Llenu u muxinsl. [lytu
' B rpadax. OOxon rpada (dinepoB mnyTth). llpencraBmenue 00
OpPUEHTHPOBAaHHOM rpade. Pemenue 3a1au ¢ momouibio rpagos
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBienue JaHHBIX B BUJIE€ TaOIUL, TUarpaMm, rpagukoB
£ 5 MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJAMHOXecTBo. Ormepanuu  Haj
' MHOXeCTBaMU: 00bEMHEHNUE, ITepeceueHue, JOMOTHEHNE
- CBolicTBa onepanuii HaJ, MHOKECTBAMU: NIEPEMECTUTEIBHOE, COUETATENBHOE,
' pacnpeaenuTeNbHOe, BKIIOYEHUS
5 4 Hcnonp3oBanue rpaduyeckoro MNpeACcTaBIE€HUS MHOXXECTB JJI OMHCAHMS
' pEaIbHBIX IIPOLIECCOB U SIBJICHUH, IPU PEIICHNUH 33]au.
56 W3mepenue paccenBaHus JaHHBIX. Jlucnepcus U cTaHAAPTHOE OTKIOHEHUE
' YHCIIOBBIX HaOOpoB. J[MarpamMmMa paccenBaHus
5.6 DNeMeHTapHbIE COOBITHS clydailHOro ombiTa. CiydaiiHble COOBITHSI.




BepositHocTn  coObITHi. ONBITBI ¢ PaBHOBO3MOXXHBIMH 3JIECMEHTAPHBIMHU
coObiTusiMu. CitydaiiHbiii  BbIOOp. CBSA3b MEXAYy MAaJOBEPOATHBIMU U

IMPAKTUYCCKH JOCTOBECPHBIMU COOBITHSIMH B mnpuponae, O6I_HCCTB€ M HAYKC

HepeBo. CBolicTBa JepeBbEB: EAMHCTBEHHOCTh IIYTH, CYILIECTBOBAHUE

5.7 BUCSAYEHN BEPUIMHBI, CBSA3b MEXK/Y YUCIIOM BEPLIUH U unuciaoM pédep. [IpaBuio
yMHOXeHUs. Pemienue 3aa4 ¢ momoipto rpados
[IporuBononoxxkuple coObITHA. Juarpamma Diinepa. OObenuHEHHE U
5.8 nepeceueHre coObiTuil. HecoBmecTHble coObiTHA. DoOpMyna CIOXKEHHUS
BEPOATHOCTEM
5.9 YcnosHas BepoaTHOCTb. [IpaBuino ymHoxxenust. HezaBucumbie coObITUS
[IpeacraBnenne »skcnepuMeHTa B BHJE JepeBa. Pemienune 3amauy  Ha
5.10 HAaxO0’KJICHUE BEPOSITHOCTEN C IOMOILBIO JEpeBa CIIy4allHOTO 3KCIIEPUMEHTA,
auarpamm Oiiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBienue AJaHHBIX B BUAE TaOIMI], AMArpaMM, rpaMKOB, HHTEPIpETALIHs
5.1 JTaHHBIX. YTeHHe W mocTpoeHue TaliMil, Auarpamm, rpa@ukoB MO peasbHbIM
JTAaHHBIM
52 [TepecTanoBku u pakropuan
5.3 CoderaHus ¥ YUCIO COYCTAHHM
5.4 Tpeyronbauk [Tackans. Pemenue 3a1au ¢ ucnonb30BaHMEM KOMOMHATOPUKH
- I'eomerpuueckast BeposTHOCTh. CiiyyaifHblii BbIOOp TOYKM M3 (uUrypbl Ha
' IJIOCKOCTH, U3 OTpE3Ka U U3 AYTU OKPYKHOCTH
5.6 Ucneitanue. Yenex u Heyaada. Ceprs HCTIBITAHUN 110 TIEPBOTO ycnexa
5 7 Cepus ucneitanuii beprymum. BeposTHOCTH cOOBITHII B CEpHHM HCIIBITAHUHN
' bepnynnu
5.8 CrnyuaiiHast BEIMYMHA U pacIIpeAeIIeHUE BEPOSTHOCTEN
5 g Matemaruueckoe oxkugaHue M aucnepcus. llpumepsl MareMaTH4ecKoro
' 0’KMJIaHUSI KaK TEOPETHYECKOr0 CPEIHEr0 3HAUECHUS BETUYNHBI
510 MareMaTtnueckoe OXUJAHUE M JUCHEPCUS CIydalHOM BEJIWYMHBI «YHUCIIO
' YCIIEXOB B CEpHUM HcTbITaHUN bepHymm»




5.11

[Tonstre o 3akoHe OodbIIMX uucen. M3MepeHue BEpOATHOCTEH C MOMOIIBIO

yacToT. Pojb 1 3HaueHue 3aKoHa OOJIBIIMX YUCEN B IPUPOJIE U 00IIecTBe




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kona
NpoBepseMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHnue onepupoBaTh MOHATHSAMU: MHOXKECTBO, IMOJIMHOKECTBO, ONEPALUU
HaJ MHOXXECTBAMH;, YMEHUE ONEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN Tpad,
JIEPEBO, LUKII, IPUMEHATh UX MPHU PEIICHUU 3a]1a4; YMEHUE HCIO0JIb30BaTh
rpaduyeckoe MpEACTaBIEHWE MHOXKECTB [UIsl OINWCAaHUS PeabHBIX
MIPOLIECCOB U SIBIICHUH, MPHU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHue OnepupoBaTh IMOHATHAMU: OIpPEACIICHHE, aKChOMa, Teopema,
JI0Ka3aTeIbCTBO; ~ YMEHUE  paClO3HABaTb  WCTUHHBIE W JIOXKHBIC
BBICKA3bIBAaHUSA, IPUBOAUTH NPUMEPBl W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUA U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh IOHATUSMHU: HATypajJbHOE YHCIO, IPOCTOE U
COCTAaBHOE YHCJIO, JETUMOCTb HATYpaJbHBIX YUCEJI, IPU3HAKU JEIUMOCTH,
IeJI0€ YMCII0, MOAYJb YHCia, OOBIKHOBEHHAs IpoOb M JecATHYHAs IpooOs,
CTaHJApPTHBIA BUJ YHCJA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apudMeTHUeCKUil KBaJpaTHBI KOpEHb;, yMEHHE BBINOJHATH IEHCTBUS C
YHCIaMU, CPaBHMBATh M YMOPSAOYMBATH YHUCIA, MPEACTABIATh YMCIa Ha
KOOPJMHATHON NpsAMOH, OKPYIJIATh YMCIA; YMEHHE JAelaTh NPHUKHUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUN

VYMeHue onepupoBaTh IMOHATHAMM: CTENEHb C LEJNBIM I0Ka3aTelleM,
aprudMeTHUECKUil KBaipaTHbIM KOPEHb, MHOTOWIEH, ajredpandeckas Apoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTeNeHu OoJblle
eIMHUIIbI; YMEHHME BBINOJIHATH pacuéTsl MO (GopMysaM, Mpeodpa3oBaHUs
LENBIX, JIPOOHO-pAllMOHATBHBIX BBIPAXKEHUNH M BBIPAKEHUH C KOPHSIMH,
pa3ioKeHue MHOrOWIeHa Ha MHOXKUTENH, B TOM YHUCIJIE C UCIOJb30BaHUEM
(dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe ONepUpoBaTh IMOHATUAMU: YHUCIOBOE DPABEHCTBO, YPaBHEHUE C
OJIHOU TEPEMEHHOMU, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pellaTh JIMHEHHbIE W KBaJpaTHble ypaBHEHUS, APOOHO-
pallMOHAIBHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHUH, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
panMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IPH
pEelIeHU 3a1ad U3 JPYruX NpPEeIMETOB MU IMPAKTHYECKUX 3a]a4; YMEHHUE
UCIIOJIB30BaTh KOOPAWHATHYIO INPSMYIO U KOOPAUHATHYIO INIOCKOCTBH IS
n300pakeHusI pellieHU ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue omepupoBaTh MOHATHUSAMH: (QyHKIUSA, TpaduK (QYHKIUW, HYIU
(GYHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKHA BO3PACTaHHS,
yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, yMEHHUE




OTepUPOBATh TMOHIATHSAMHU: TMpsMas TMPOMOPIMOHATIBHOCTh, JIMHEHHAS
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPOMOPIUOHATBHOCTD,
napaboJa, runepOoia; yMeHHEe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pemieHust 3ajad M3 JPYruxX YYeOHBIX TPEJAMETOB M PEAITbHOW JKU3HHU;
YMEHHE BBIPaKaTh GOpMyJIaMy 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIbHOCTh, apudMeTndecKas
U TeOMEeTpUYEeCKass MPOrpecCMu; YMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMYIIbl CyMMBbl U OOIIETO 4YjeHa MpPU PelIeHUU
3aJa4, B TOM 4YHUCJIE 3a7ad M3 JPYruX y4eOHbIX HPEIMETOB U pealbHOM
KU3HU

YMeHue peuiaTth 3aja4u pa3HbIX THUIIOB (B TOM YHCJIC HA IIPOLCHTHI, J0JU U
4aCTu, IBHXXCHUC, pa60Ty, LHCHY TOBApOB U CTOUMOCTH IIOKYIIOK U YCJIYT,
HaJOrnu, 3aJadyu U3 obnactu VIIpaBJICHUA JIMYHBIMA U CEeMEHHBIMU
(1)I/IHaHC3MI/I); YMCHHE COCTABJIATH BBIPAKCHUA, YPABHCHUS, HCPABCHCTBA U
CUCTCMblI 110 YCJIOBHUIO 3ada4dud, HCCICIOBATH IIOJIYYCHHOC PCHICHUC U
OLICHUBATh HpaBIlOHOIIO6HOCTI) IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsaMasi, JIyd,
JOMaHasi, Yrojl, MHOTOYIOJIbHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIbHUKH, MPSIMOYTOJIbHBIM TPEYroNbHUK, MEIHaHa,
Ouccekrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOIBHUK,
napajiesiorpaMM, poMO, IPSMOYTOITBHUK, KBAIPAT, TPANCIHS; OKPYKHOCTH,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pemiath 3a/7a4d, B TOM YHUCIIE U3 MOBCETHEBHOHN >KM3HM, HA HAXOXKICHUE
reOMETPUUYECKUX BEIMYUH C MPUMEHEHHEM H3yYEHHBIX CBOMCTB (GUIYyp U
¢dakToB

10

YMeHue omnepupoBaTh IOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh MNPSIMBIX, YroOJl
MeXy IpSIMbIMU, TEPIIEHINKYIISAP, HAKIOHHAS, POeKus, mogodue duryp,
N0J00HBIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH W TPSIMOM;
yYMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETPHIO U mojodue ¢uryp,
[apaJUIEIbHOCTD U IIEPIIEHIUKYIISAPHOCTD MIPSAMBIX B OKPYXKAIOLIEM MUpE

11

YMCHI/IC OHepI/IpOBaTB HNOHATUAMM: OJINHA, paCCTOSIHI/Ie, YFOJ'I (BGJ’II/ILH/IHa
yrila, CHHYC ¥ KOCHHYC yTJla TPEeYroJbHUKA), IJIOMIA b, YMEHUE OIICHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIBI IEpUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH U
wiomaau Kpyra, oObeMa NPSMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHATh IIPU3HAKU PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroysibHUKa, Teopemy [ludaropa, TpUrOHOMETPUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

12

Ymenne  u3zo0pakaTb  IMJIOocKMe  GUIypel W HX  KOMOMHAauuw,
IPOCTPAHCTBEHHBbIE (QUTYphl OT pPYKH, C TIOMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HJIM CUMBOJIBHOMY




OITMCAaHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: NPSAMOYTOJIbHAs CUCTEMAa KOOPAMHAT;
KOOPJHMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOpPA Ha
YHCII0, CKALIPHOE IPOU3BEACHHUE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI U KOOPAMHATHI JUI MPEACTABICHUSA JAHHBIX M PELICHMs 3a1ay, B
TOM YHCJIE U3 JPYTrUX y4EOHBIX MPEAMETOB U PEAbHOM KU3HH

14

YMeHue onepupoBaTh MOHSATHIMHU: CTOJIOUKOBBIC M KPYrOBBIE JTUATPAMMBI,
TaOJIMIIBI, cpeiHee apudMeTnyecKoe, Mearana, HauooJIbIIee U HANMCHBIIICE
3HAYEeHHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
MHTEPIPETHPOBATH U MPEoOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
Ta0JIMIIaX ¥ Ha JUarpaMMmax, OTPaXKaIoN[yl0 CBOWMCTBA M XapaKTCPUCTUKU
peanbHBIX TPOIIECCOB W SIBICHHI; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh IMOHATUAMHU: CIy4dalHBIA ONBIT (CIay4yailHbIN
AKCIIEPUMEHT),  JJEMEHTapHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CIIy4ailHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSATHOCTM  CIy4alHbIX  COOBITMM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHME pelllaTh 3ajjauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IIpaBHUJIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pealbHBbIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MalOBEPOSTHBIX
COOBITHI B OKpYXaroIleM MHPE W B KM3HU; 3HAKOMCTBO C TMOHATHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BBI6I/IpaTB HOI[XOI[HIJ_[I/II\/’I H3y‘leHHBII>i MCTOJ AJId PCIICHHUA 3a/1a4H,
MNPUBOJAUTE MNPUMEPLBI MATCMATHUYCCKUX SaKOHOMepHOCTeﬁ B MIpupoac Hu
JKU3HH, pacCllO3HABATH IIPOSABJICHUC 3aKOHOB MATCMATHKU B MCKYCCTBC,
OIMMUCBIBATH OTACJIBHBIC BBIAAIOHNIMECA PE3YJIbTAaThl, MOJTYYCHHBIC B XO/C
Pa3BUTHA MAaTEMAaTUKKW KaK HAYKH, NPHUBOJAWUTH NMPHUMEPBI MATEMATHUYCCKUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHA




HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA

OI'2 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BBIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky Je1MMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE U JIECATHYHBIC IPOOU, MPOLEHTHI, 0ECKOHEYHBIE IEPUOTUIECKUE
' apodu
1.3 Panmonaneueie yncna. ApudmMerndyeckue onepannuy ¢ paludioHaIbHBIMU YUCIIaMU
14 HevictButenpHple uynciia. ApudMeTHUECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YHUCIIAMA
15 [TpubnmxEnnbie BH‘II/IfJ'IGHI/ISI, MpaBWiia OKPYIJICHHs, NPUKHIKA K OILIEHKa
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )
59 Crenenp ¢ uenbiM mokazateneM. CTeneHb C paldOHAIBHBIM IOKa3aTeeM.
' CBoiicTBa cTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1pooOb
95 Apudpmernueckuii KOpEHb HaTypaJbHON CTEIICHH. [HenictBus c
' apu(METHUYECKUMH KOPHSIMHU HATYpaIbHOH CTETICHN
3 VYpaBHEHUS U HEpPAaBEHCTBA
31 [lenple M JpoOHO-panMOHaNbHBIE YypaBHEeHUs. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHHH
3.9 Hemnbie u apoOHO-panmoHaNbHbIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBeie IOCIEI0BATEIHEHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEH
42 Apudmerndeckass © TeoMmMeTrpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' HPOIICHTOB
5 OYHKIMI
OyHK1us, criocoosl 3a1anus pyHkuuu. ['paduk Gynkuuu. Odnacts onpeneneHus
U MHOXecTBO 3HadeHMdH  ¢ynkuumu. Hymu  ¢ynkumu.  I[IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBI (pyHK1uu. Hawmbompinee W HauMmeHbIlee 3HAYeHHUE (PYHKIIMKM Ha
MIPOMEXKYTKE
6 KoopannaTs! Ha psIMO¥ U TIIOCKOCTH
6.1 Koopnunarnas mpsimast




6.2

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH

7 ['eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroabHHUK
7.3 MHOroyrojabHuKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenue reoMeTpuyecKkux BEITUYUH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr




