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MNOACHUTEJIBHASA 3AIINCKA

[IpuopuTeTHBIMU 1EIIMHU O0yYEHHS MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

e TMpPOJODKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSATUH
(unciio, BeJIMUMHA, TeOMeTpuuecKkas (Gurypa), o0CCredynuBaroNIuX MpeeM-
CTBEHHOCTh U TMEpPCIEKTUBHOCTh MAaTEMaTUYECKOro oOpa3oBaHuUsi 00Y-
YaIOIIHNXCS,;

e Pa3BUTHE WHTEUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH O0ydaromuX-
Cs, TO3HABATENIbHON aKTHUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUH, HHTEpeca
K U3yYEHUIO MaTEeMaTHKU;

e TMOJIBEJCHUE OOYYAIOIIUXCA HA JOCTYITHOM JIJI1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAIOIEeTO MUPa;

e (¢opmupoBaHue (PyHKIMOHAIBHOW MaTEMaTUYE€CKON T'PaMOTHOCTH: yMe-
HUS Paclo3HaBaTh MaTeMaTHYECKUE OOBEKTHI B peabHbIX KU3HEHHBIX CH-
TyauusX, MPUMEHATb OCBOEHHBIE YMEHHS JUIsl PEUIEHUS MPaKTUKO-
OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH MOJIYYECHHBIE PE3YIbTAThI U
OIICHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaAIIUH.

OCHOBHBIE JIMHUH COJIEP KaHMs Kypca MaTeMaTUK B 5—6 kiaccax — apudme-
TUYECKasi U TEOMETPUUECKasi, KOTOPbIE PAa3BUBAIOTCS MapalIeNbHO, Kaxaas B CO-
OTBETCTBUU C COOCTBEHHOM JIOTHMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JPYTOM, a B
TECHOM KOHTAaKTe€ M B3auMoOjeHcTBUM. Takxke B Kypce MaTEMaTUKH MPOUCXOJUT
3HAKOMCTBO C JIEMEHTaMU ajareOpbl U OMUCAaTEIbHON CTATUCTUKH.

N3yyenue apudmerrueckoro Marepuaia HaUMHAECTCS CO CUCTEMATU3AlMKU U
pPa3BUTHS 3HAHHW O HATYpaJbHBIX YMCIAX, MOJIYYEHHBIX HAa YPOBHE HA4YaJIbHOIO
oOmrero oOpazoBanus. [Ipu 3TOM COBEpIIEHCTBOBAHUE BHIYHUCIUTEILHON TEXHUKHU
1 (OpMUPOBAHNE HOBBIX TEOPETHUUECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIUKC-
JUTEIBLHON KYJIbTYPhI, B YACTHOCTH C 00YYEHHUEM MPOCTEHUIITUM TpUEMaM TTPUKH -
KU U OLEHKHU PE3YJbTAaTOB BBIUKMCICHUN. M3yueHre HaTypallbHbIX YKCEI MPOA0JI-
Kaercs B 6 Kiacce 3HAKOMCTBOM C HAYAJIbHBIMU TOHSATUAMH TEOPUH TETUMOCTH.

Hauano wu3ydeHus: OOBIKHOBEHHBIX W JIECSITUYHBIX APOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIM 3Tal B OCBOEHUU JIPOOEH, KOT/Ia MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMH, TTOHSATUSAMHU TeMBI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
npo0Oeit B MoJTHOM 00BEME MPEIIECTBYET U3YUCHHIO JECATUYHBIX ApOoOeH, 4To 1ie-
JI€CO00pa3HO C TOYKU 3PEHUS JIOTUKU M3JI0KEHUS YHCIIOBOM JTMHUU, KOTJa MPaBU-
Ja AEUCTBUM C ACCATUYHBIMU IPOOSIMHU MOKHO OOOCHOBATh YK€ M3BECTHBIMH aJl-
TOPUTMaMU BBITIOTHEHUS JEUCTBUN C OOBIKHOBEHHBIMHU APOOSMH. 3HAKOMCTBO C
JECATUYHBIMH JIPOOSMH PACHTUPUT BO3MOKHOCTH JJISI IOHUMAaHUS 00Yy4aronuMHu-
Csl IPUKJIATHOTO MPUMEHEHUSI HOBOM 3alKUCH NPU MU3YYEHUU APYTUX MPEIMETOB U
P MPAKTUYECKOM UCTO0JIb30BaHuM. K 6 Ki1acCy OTHECEH BTOPOM 3Tal B U3yYCHUU
Jpo0eii, e MPOUCXOAUT COBEPIIICHCTBOBAHNE HABLIKOB CPaBHEHUS U Ipeoldpaso-



BaHUsl JpoOel, OCBOCHHE HOBBIX BBIUMCIUTEIBHBIX AJTOPUTMOB, OTTAYMBAHUE
TEXHUKU BBIYUCIICHUH, B TOM YHCJIC 3HAYCHUHN BBIPAKCHUM, COIEPKAIINX 1 OOBIK-
HOBEHHBIE, U JIECITUYHbBIE JPOOH, YCTAHOBIIEHUE CBSI3€M MEXy HUMH, paCCMOTpe-
HUE MPUEMOB pelIEeHUs 3a/1a4 Ha IpoOu. B Hauane 6 kimacca MpOUCXOIUT 3HAKOM-
CTBO C IIOHSATHEM IIPOLICHTA.

Oco0eHHOCTBIO U3yUEHUS MOJIOKUTETBHBIX U OTPUIIATENIbHBIX YUCEI SIBIISICT-
Csl TO, YTO OHM TAK)K€ MOTYT pacCMaTpHBAaThCS B HECKOJIBKO 3TanoB. B 6 kiacce B
Hayayie u3ydeHus: TeMbl «l10JI0KUTENBHBIE U OTPULIATENIBHBIC YHUCIIA» BBIAEISAETCS
noarema «Llensle yucna», B paMkKax KOTOPOW 3HAKOMCTBO C OTPULATEIBHBIMU
YUCIIAMH U ACUCTBUSAMH C MOJOKUTEIBHBIMU U OTPHULIATEIBHBIMU YUCIIAMH IIPOUC-
XOJIUT HAa OCHOBE COAEPKATEIBHOIO MOAXOAA. DTO MO3BOJIIET HA JIOCTYITHOM
YpOBHE TO3HAKOMHTH OOYYAIOIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMHU TOHSI-
TUSIMU TE€MBI, B TOM YKCJI€ U C NIPaBUJIAMH 3HAKOB NP BBINOJIHEHUH apudMeTnde-
CKUX JAelcTBUi. V3ydueHne palluoHaIbHBIX YHCEN HA TOM HE 3aKOHUUTCS, a OyJeT
IIPOJIOJIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipn oOydeHHM pELIEHHIO TEKCTOBBIX 33Jad B 5—6 Kiaccax MCHOJIb3YIOTCS
apupmeTnyeckue npuémsl pemeHus. [Ipu oTpaboTke BEIYMCIUTEIBHBIX HABBIKOB B
5—6 Kjaccax paccMaTpHUBAIOTCS TEKCTOBbIE 3a/1ayMl CIEAYIOUIMX BUIOB: 3a/la4M Ha
JBUKEHHE, Ha YaCTH, Ha TIOKYIIKH, Ha pab0Ty U NPOU3BOAUTEIBHOCTD, HA MPOLICH-
Thbl, HA OTHOIIEHUS U mponopiuu. O0ydaromuecs 3HaKOMATCS ¢ IpUEMaMH perie-
HUS 3a]a4 [1epedopOM BO3MOKHBIX BAPUAHTOB, ydarcsl padoTaTh ¢ MH(pOpMaLUeEH,
IpEJICTaBICHHON B (popMe TaOIMI WU TUarpaMM.

B nmporpamme yuebHoro kypca «MaremaThka MnpeaycMoTpeHo (GopMUpoBa-
HUE TPONENEBTUYECKUX alreOpandeckux npejacraBieHuid. bykBa kak cuMBoi He-
KOTOPOT'O YHCJIa B 3aBUCUMOCTH OT MaTEMAaTHYECKOTO KOHTEKCTa BBOAUTCS MOCTE-
NEHHO. byKBeHHass CUMBOJIMKA IIMPOKO MCIIOIB3YETCS MPEXKAE BCETO IS 3aIUCU
OOIIMX YTBEPXKACHUNW U MPEAsoKEHUH, GopMyJ, B YACTHOCTH JJISi BBIUYMCICHHS
r€OMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTENS YUCIA.

B mporpamme yueOHOro kypca «Maremaruka» MNpeAcTaBieHa HariasaHas
reOMEeTpusi, HalpaBJeHHas Ha pa3BUTUE OOPA3HOIO MBIIUIEHUS, TPOCTPAHCTBEH-
HOTO BOOOpaKeHUs, U300pa3UTENbHBIX YMEHUH. DTO Ba)KHBIM 3Tal B U3YYEHUU
Ir€OMETPUH, KOTOPBIA OCYIIECTBISECTCS HA HAITIAHO-IIPAKTUYECKOM YPOBHE, OIH-
paeTcs Ha HarjsgHO-oOpa3HOe MbIIUIEHHEe oOydaromuxcs. bonblias ponb OTBO-
JOUTCA TPAKTAUYECKOW NESATENBbHOCTH, OMBITY, DKCHEPUMEHTY, MOAEIHPOBAHUIO.
OOyuaroluecs 3HaAKOMSITCS C T€OMETPUYECKUMHU (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOHPUTYypalUsIMH, ydaTcs H300pakaTh UX Ha
HEJTMHOBAHHOM U KJIETYATOW Oymare, pacCMaTPHUBAIOT WX MPOCTEHIIINE CBOMCTBA. B
IpOLECCe U3YUCHHsI HATJISAHOW T€OMETPUHU 3HAHUS, TOJyYE€HHbIE 00yUYalOIUMUCS



Ha YpOBHE HAYaJIbHOTO 0011ero 00pa3oBaHusl, CHCTEMAaTU3UPYIOTCS U PACIIHPSIOT-
csl.

CornacHo yuyeOHOMY IJIaHy B 5—6 Kjaccax H3y4yaeTcss MHTErPUPOBAHHBIN
npeaMer «MaTtemaTtukay, KOTOPbIM BKJIOYAET apu(PMeTHUYECKUi mMaTepuasl U Ha-
IISHYIO TEOMETPUIO, a TAKKE MPONEIEBTUYECKUE CBEICHUS U3 alreOphl, 3J1€eMEH-
ThI JIOTUKY ¥ Ha4aJla ONMKMCATEIbHON CTaTUCTUKU.

Ha u3yuenue yuebOHOro kypca «Maremaruka» otBoautca 340 yacoB: B 5
kiacce — 170 gacoB (5 yacoB B Hefienio), B 6 kiacce — 170 vacoB (5 yacoB B Hejle-
JI10)

COJEPXKXAHUE OBYUYEHUA
5 KUIACC

HartypasibHble 4yuc/ia M HYJIb

Hatypansnoe uucio. Pan Harypanenbix uncen. Yucno 0. M3o0paxeHue Ha-
TypaJIbHBIX YUCETl TOUKAMH Ha KOOPJMHATHOU (YUCITIOBOM) MPSIMOM.

[To3unnoHHas cucrema cuuciieHus. PuMckas HyMmepauusa Kak mpuMep HEmo-
3ULMOHHOW CUCTEMBbI CUUCIICHHUS. JlecAaTuUHAs cucTeMa CUUCICHHUS.

CpaBHEHUE HATypalbHBIX YUCEJ, CPABHEHHWE HATYPAJIbHBIX YUCET C HYJEM.
CrniocoOb1 cpaBHeHus. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPH CI0KEHUU. Beruntanuve
Kak JeiCTBUE, 00pAaTHOE CIIOKEHUIO. YMHOKEHUE HATypaldbHbIX YHCEJ, CBOMCTBA
HYJISI U1 €UHUIIBI TIPU YMHOXXEHUU. JleneHue kak AeicTBHE, 0OpaTHOE YMHOXKe-
HUt0. KOMIIOHEHTHI JeMCTBUH, CBI3b Mexay HUMH. [IpoBepka pesysnbTata apud-
METHUYECKOTO AeicTBus. [lepemecTuTeNbHOE U coueTaTeIbHOE CBOWCTBA (3aKOHBI)
CJIO’KEHUS U YMHOXXEHUS, paCIpeAeIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKECHHUSI.

Hcnonb3oBanue OyKB s 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIlUCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUMA.

Jlenmurenu m KpaTHbIE 4HWCIIa, pa3jokeHue Ha MHoOxutenu. [Ipocteie u co-
craBHble yucha. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoM.

CreneHb C HaTypajlbHBIM TMOKa3aTeleM. 3alllCh YUCIA B BUJIE CYMMBI pas-
PAIHBIX CITaraeMbIX.

HucnoBoe BeIpakeHHUE. BbIUMCIIEHNE 3HAYEHUN YMCIIOBBIX BBIPAKEHUM, I10-
PAIOK BBINOJIHEHUSA JACUCTBUU. VCronp30BaHME NpH BBIYKCICHUSX IMEPEMECTH-
TEJILHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI M1 YMHOXKEHHUS, pacipe-
JIEIIATEILHOTO CBOMCTBA YMHOKEHMUS.

Apodu

[IpencraBnenne o apobu Kak crmoco0e 3amucu YacTu BemuduHbl. OOBIKHO-
BeHHbIE JpoOu. [IpaBmibHbIe U HeNpaBUibHBIE Apodu. CMmernanHas ApoOk, mpe-



CTaBJICHWE CMEIIAHHOM IpoOu B BUJE HEMPABUIBLHOU APOOH U BBIACICHUE IIENION
YacTH YMCIia U3 HEMpaBWIbHON npoou. M300paxkenue apolOelt TOUKaMu Ha YUCIIO-
BoH mipsimoii. OcHOBHOE cBOMCTBO npobu. Cokparmienue npobdeii. [IpuBenenue apo-
Ou Kk HOBOMY 3HaMmeHarelo. CpaBHEeHUE APOOEi.

CrnoxxeHre W BbIUMTaHUE IpoOed. YMHOXKEHHE U JieJieHue apo0ei, B3auMHO
oOpatHble 1pobu. HaxoxxaeHune yacTy 1eJIoro U Heoro Mo ero 4YacTu.

Jlecsatnunas 3amuchk apoOeit. [IpencraBieHue AecATUYHOW ApoOW B BUJC
OObIKHOBEHHOM. M300paxeHue NecATUUHBIX ApoOeil TOUKaMu Ha YMCIIOBOM Mps-
Moi. CpaBHEHHE JECATUYHBIX APOOEH.

Apudmernueckre ACHUCTBUS C ACCATUUYHBIMU ApoOsiMU. OKpyTrieHue necs-
TUYHBIX APOOCH.

Pemenue TekCcTOBBIX 32124

Pemenne TekCTOBBIX 3ajau apudMeTnyecKkuM crocodbom. Pemienue nmoruue-
CKuX 3azad4. Pemenue 3amau nepeOOpoM Bcex BO3MOXKHBIX BapuaHTOB. Mcnoib3o-
BaHHE [IPU PEIICHUN 3a/1a4 TaOJIUI U CXEM.

Pemenne 3anay, coaepxKanux 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYHUHBI: CKO-
POCTB, BpEMsl, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb. EIMHUIIBI U3MEPEHUS:
Macchl, 00bEMa, LIEHbI, PACCTOSHUS, BPEMEHU, CKOPOCTH. CBSA3b MEXAY €AUHMIIA-
MU U3MEPEHHUS KaX101 BEJTUYHHBI.

Pemenne oCHOBHBIX 3a7]a4 Ha JpoOHu.

[IpencraBienne TaHHBIX B BUIE TaOIHII, CTOJIOYATHIX AUATPAMM.

Harasgnas reomerpust

Harnsgnele npeacraBieHus o GUrypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTpe-
30K, JIy4, yTOJI, JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. [Ipsimoii, oct-
PBIN, TYIIOW U Pa3BEPHYTHIAYIJIBL.

JInmuHa oTpe3ka, METPUYECKHE €IMHHUIIBI JIUHBI. [[nMHa 1omMaHOM, nepuMeTp
MHOI'OYr'OJIbHUKA. MI3MepeHne U OCTPOECHUE YIUIOB C IIOMOILBIO TPAaHCIIOPTUPA.

Harnsaaele npeacraBneHus o purypax Ha MIIOCKOCTU: MHOTOYTOJIBHUK, Tpsi-
MOYTOJIbHHK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenue puryp, B TOM yucie Ha kiaetdaToi Oymare. [loctpoenue koH-
burypauuii U3 yacteil NpsMon, OKPYKHOCTH Ha HEJIMHOBAHHOM W KiieTyaTou Oy-
Mmare. Vcnonap30BaHre CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaApaTa.

[Inomane nNpsMOYroJbHUKa U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX M3 IPSMO-
YTOJIBHUKOB, B TOM 4HcCIie PUryp, N300pakEHHBIX Ha KJIeT4aTon Oymare. EquHuIIbI
W3MEPEHUS TUIOIIA/IN.

Harnsinapie mpencTaBieHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBIHN
napajuienenunen, Kyo, MHOrorpaHHuku. M3o0pakeHne npocTedmx MHOTOTpaH-
HUKOB. Pa3BépTku kyba u napamienenunena. Co3gaHue Mojienel MHOTOTpaHHU-
KOB (M3 Oymaru, mpoBOJIOKH, IJIACTUIIMHA U IPYTUX MATEPUAJIOB).



OO0BEM TMPSAMOYTOJIBHOTO Tapajuienenunenaa, kyoa. EguHuier usmepenwus
o0BEMa.
6 KJIACC

HarypasabHble yuciia

Apudmernueckre ICHCTBUS C MHOTO3HAYHBIMUA HATYPAIBHBIMH YHCIIAMHU.
UucnoBbie BeIpaKeHUs, OPSIIOK ACHCTBUH, UCIIONIb30BaHUE CKOOOK. Mcnonb3oBa-
HUE€ NPU BBIYUCIICHUAX NEPEMECTUTEIBHOTO U COYETATEIIbHOTO CBOMCTB CIIOXKEHUS
U YMHOXXEHUS, PACHpPEACIUTENBHOTO CBOMCTBAa YMHOKEHHs. OKpyTJIEHHE HATy-
paJIbHBIX YHCEIL.

Jlenuteny u KpaTHBIC YKCiIa, HAMOOIBIIHA OOIIHMIA ETUTENIb U HAUMCHBIIIEEe
oO1ree kpaTHoe. [lenMMocTb CyMMBI U pou3BeieHus. [{ereHne ¢ oCTaTKoM.

JApodu

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JApOOM, COKpallleHHE IpOoOeH.
CpaBHeHue U ynopsiiounBaHue Jipooeil. Peiienne 3a1a4 Ha HAXOXKJEHNUE YaCTH OT
LEJOr0 M LEJOro Mo ero 4yactu. J{poOHoe uucio Kak pe3ynbTar Aenenus. [lpen-
CTaBJICHUE JCCATUYHONU NIpoOU B BUJIE OOBIKHOBEHHOW IpOoOM M BO3MOMKHOCTD
MPEICTaBIICHUsS] OOBIKHOBEHHOU APOOU B BHUJIEC ACCATUYHOMU. JlecaTuunbie 1podu u
MeTpuueckasi cuctema Mep. ApudMeTHIEeCKUe IEUCTBUS U YUCIIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMHU U JIECSITUYHBIMU APOOSMH.

OtHomienue. Jlenenue B JaHHOM OTHOIeHWU. Macitad, nponopius. [Ipu-
MEHEHHUE NPOMNOPLIUH ITPU PELICHUU 3a1a4.

[TonsTue npoueHTa. Beruucienue npoueHTa OT BEJIUYUHBI U BEJIMUUHBI 110 €€
MPOIIEHTY. BbIpakeHne MpPOLEHTOB AECATUYHBIMU ApoOsiMu. PerieHue 3amau Ha
MPOLECHTHI. BhIpaxkeHne OTHOIIECHUS BEJIMYMH B MPOLICHTAX.

IHoJi0:kUTENBbHBIC U OTPULIATEIbHBIEC YU CJIA

[TonmoxurenbHplE U OTpULATENbHBIE yucia. Llenpie yncima. Moayns yucia,
reoMeTpUYecKasi UHTepIrpeTanus Moayss ynucia. M3o0paxenue yncen Ha KOOpIU-
HaTHOW mpsiMoil. UucnoBble npomexxyTku. CpaBHeHUEe yucen. ApudmeTudeckue
JICUCTBHUS C MTOJOKUTEITBHBIMU U OTPULIATEIILHBIMH YHCJIAMU.

[IpssmoyronpHas cucteMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKU Ha
I0cKocTH, abcuucca u opaunara. [locrtpoenue Touek u Guryp Ha KOOpJIMHATHOMN
IIJIOCKOCTH.

BykBeHHbIE BhIpaKeHU

[Tpumenenue OyKB NIl 3alUCU MAaTEMaTUYECKUX BBIPAKEHUN M MPEIIOKE-
Huii. CBolicTBa apupMeTUUECKUX JACHUCTBUI. ByKBEHHbBIE BBIPAKEHUS U YHCIIOBBIC
ITOJCTAHOBKU. DYKBEHHBIE PAaBEHCTBA, HAXOXKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmyibl, GOpMyIIBI IEPUMETPA U TIJIOMIAINA IPSIMOYTOIbHUKA, KBaapaTa, 00bEmMa
napasuiesienumneaa u Kyoa.

Pemenne TekcTOBBIX 33124



Pemenne TeKCTOBBIX 3a7a4 apupMETHIECKUM criocoOom. Pemenue morude-
CKUX 3a/1a4. Pemenue 3agau nepebopoM Bcex BO3MOKHBIX BApPHAHTOB.

Pemenue 3ama4, comepKammx 3aBUCHMOCTH, CBS3BIBAIONTUX BETUYUHBI: CKO-
pOCTh, BpeMsi, PacCTOSTHUE, IIE€HA, KOJMYECTBO, CTOUMOCTD, MTPOU3BOIUTEIIHHOCTD,
Bpemsi, 00bEM paboThl. EMWHUIEI M3MEPEHHS: MAcChl, CTOUMOCTH, PaCCTOSHUS,
BpeMeHHU, CKOpocTh. CBSA3b MKy €IMHUIIAMH U3MEPEHUS KaKI0W BEITMYNHEI.

Pemenue 3amay, CBA3aHHBIX C OTHOIICHHWEM, MPOIMOPIIMOHAIEHOCTHIO BEJIH-
YHH, TPOIIEHTAMHU;, PEIICHHE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

OneHka U NpUKUJIKa, OKpyriieHne pesysbrara. CocraBieHre OYKBEHHBIX BbI-
PaKCHUI TI0 YCIIOBHUIO 3aIaUH.

[IpencraBiaeHne NaHHBIX C MOMOIIBIO Tabuull U quarpamm. CronbuaTeie qua-
TPaMMBbI; YTEHUE U TIOCTPOCHHE. UTCHHE KPYTOBBIX JHATPAMM.

Harasignas reomerpus

Harnsinaeie npenacraBiaeHus o GUrypax Ha MIOCKOCTH: TOYKa, MpsiMas, OTpe-
30K, JIy4, yTOJ, JOMaHas, MHOTOYTOJbHUK, YeTHIPEXYTOIBHUK, TPEYTOJbHUK, OK-
PY’KHOCTB, KPYT.

B3anMHoe pacronokeHne AByX MPSMBIX Ha MJIOCKOCTH, MapajuieIbHbIC Mpsi-
Mbl€, MEePHEHANKYISIpHbIE TpsiMble. M3MepeHrne paccToOsHMIA: MEXKIY TBYMS TOY-
KaMH, OT TOYKH JI0 MPSMOH, JJIMHA MapIIpyTa Ha KBaJpaTHOU CETKe.

W3mepenne U MOCTPOCHHE YTIIOB C MOMOIIBI0 TpaHCIOpTUpa. Bumer Tpe-
YTOJIBHUKOB: OCTPOYTOJBHBIN, MPSIMOYTOIBHBIA, TYHOYTOJBHBIN, paBHOOEAPCH-
HBIM, paBHOCTOPOHHUM. UeThIpEXYTOIBHUK, TPUMEPHI YETHIPEXYTONBHUKOB. [Ipsi-
MOYTOJIbHHK, KBaJpaT: UCIOJIb30BAaHUE CBOWCTB CTOPOH, YIJIOB, AuaroHaneil. M3o-
OpakeHne reoMeTpudYecKux (pUryp Ha HEIMHOBAHHOW Oymare ¢ MCIOJIb30BAaHUEM
IUPKYJIS, TUHEHKH, YTOJdbHUKa, TpaHcropTupa. [locTpoenns Ha kieTdaroit Oyma-
re.

[lepumeTp MHOTOYTONBHUKA. [lOHSITHE TIOMATU QUTYPBHI, €TUHUIIBI H3MEPe-
Hus wiomanu. [lpubnmwkénnoe uaMepeHue rmiomanu Guryp, B TOM 4ucle Ha
KBaapaTHON ceTke. [IpuOmmKkEéHHOE W3MEpEeHUE JIMHBI OKPYKXHOCTH, ILIOIIAIN
KpyTa.

CuMMeTpus: IEHTpajIbHast, OceBas U 3epKajabHasi CHMMETPHUH.

[TocTpoenne cUMMETPUYHBIX UTYD.

Harnsinaeie npejcTaBieHUs O MPOCTPAHCTBEHHBIX (DUTypax: Mapasuienenu-
nes, Kyo, mpusma, nupamuaa, KOHyc, MUIMHAP, map u chepa. M3ob6paxenue npo-
CTpaHCTBEHHBIX (Guryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMIIMHJIpPA U KO-
Hyca. Co3manue Mojelei MPOCTPaHCTBEHHBIX (uryp (M3 Oymaru, TPOBOJIOKH,
MJIACTHJIMHA U JPYTHX MAaTePUATIOB).

[Tonsitue 06b€Ma, enuaUIIBI U3MEpPeHUs 00béMa. OOBEM MPSIMOYTOIBLHOTO Tapal-
Jenenurena, Kyoa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YUEB-
HOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIE-
'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHHUS MpOrpaMMmbl yueOHOro Kypca «Mare-
MAaTHKa» XapaKTEPU3YIOTCS:

1) narpuoTHYecKoe BOCIIMTAHME:

IPOSIBJICHUEM MHTEpeca K MPOLUIOMY U HACTOSAIIEMY POCCUMCKON MaTeMaTH-
KM, [ICHHOCTHBIM OTHOLIEHUEM K JOCTH)KCHHUSIM POCCUHUCKUX MATEMATHUKOB U POC-
CUHCKOM MaTeMaTU4YECKOMW IIKOJIbI, K MCIIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYTUX
HayKaX U IPUKIAIHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
IpaB, MPEACTABICHUEM O MaTEMATUYECKUX OCHOBaX ()YHKIMOHUPOBAHMS paziny-
HBIX CTPYKTYp, SIBJICHHM, IpOLEAyp I'pa)kIaHCKOro oO0IiecTBa (Hampumep, BbIOO-
pBI, ONpPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO 3TUYECKHX MPOOJIEM, CBS3aHHBIX C
MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM BaXHOCTH MO-
PaIbHO-3TUYECKUX NPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTMBHOE Y4aCTHE B PEIICHHM IIPAKTUYECKUX 3a7a4 MaTreMa-
TUYECKON HAMNpPAaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MaT€MaTHYeCKOro oOpaszoBa-
HUS Ha MPOTSHKEHUU BCEW JKU3HU ISl YCHEIIHOW MPO(PECCHOHATILHON AESITeNbHO-
CTH U pa3BUTHUEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM
VHAMBHUIYAJIbHON TPaeKTOPUU 0O0pa30BaHUs U )KU3HEHHBIX IJIAHOB C Y4ETOM JINY-
HBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIIPHUSITUIO MaTeMa-
TUYECKUX OOBEKTOB, 3aja4, PELUICHUH, pacCyKI€HUNH, YMEHUIO BUJIETh MaTeMaTH-
YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMEel B JESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHbBIX IpEJl-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBLI U 00-
[IeCTBa, MOHMMAHHEM MAaTEMaTH4YeCKOW HAyKd KakK cQepbl uelIOBEYeCKOH naes-
TEJIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl PA3BUTHUS LMBWIA3ALMH, OBJIa-
JICHUEM SI3bIKOM MaTeMaTHUKW M MaTeMaTUYECKOM KYyJbTypOoW Kak CpelCcTBOM IO-
3HAHWS MUpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBbIKAMHU HUCCIEI0BATEIbCKOU Jes-
TEJIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHPOBAHHE KYJILTYPbI 310POBbS M
IMOIMOHAJIBLHOTO 0JIATONOTYyYHSA:

TOTOBHOCTBIO MMPUMEHATh MaTeMAaTHUYECKHE 3HAHUSI B MHTEPECAaX CBOETO 370-
POBBSI, BEJICHUS 3I0pPOBOTO 00Opa3a KHW3HH (3I0pOBOE MHUTaHWE, cOaJaHCHpPOBaH-
HBI PEXUM 3aHATUNA W OTIbIXa, PETyJsipHas (U3HUecKas aKTUBHOCTB), CHopMHu-
POBaHHOCTHIO HAaBBIKA pedIeKCHH, TIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKo-
O e MpaBa JAPYroro 4eaoBeKa;

7) 3KoJI0rNYecKoe BOCIUTAHHE:

OpUCHTaIMel Ha MPUMEHEHNE MaTeMaTHYEeCKUX 3HAHWHN JJIST pelIeHHsl 3a/1a4
B 00JIACTH COXPAaHHOCTH OKPY’KAOIIEH Cpebl, ITIAHNPOBAHUS MTOCTYIIKOB M OIICH-
KM WX BO3MOXXHBIX IMOCJIEACTBUI JIJISI OKPYXKAIOMIEH CPeIbl, OCO3HAHUEM TJI00aTh-
HOTO XapaKTepa dKOJOTHIECCKUX MPOOJIeM U MyTeH MX PEIICHHUSI,

8) aganTanusi K U3MEHSIIOMIUMCS YCJIOBHUSM COUMAJIbHOW U NMPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEOMNPEASIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO IeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUUTBCS Y IPYTUX JIIOJICH, TPUOOPETaTh B COBMECTHOU ACATEIHPHOCTH HO-
BbI€ 3HAHUS, HABBIKK M KOMIIETCHIIUHN U3 OTbITA APYTHX;

HEO0OXOAMMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHMM, B TOM uuciie GOpMyu-
pOBaTh WJIEH, MOHATHSA, TUIIOTE3BI 00 OOBEKTaX W SIBJICHUSAX, B TOM YHCIIC paHee
HEW3BECTHBIX, OCO3HABATh NEe(MHUIIMTHI COOCTBEHHBIX 3HAHWUN W KOMIICTCHTHOCTEH,
IJIAaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlIUIO, BOCIPUHUMATh CTPECCO-
BYIO CUTYAaIIMIO KaK BBI30B, TPEOYIOIMIUIA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAE-
MBbIC PEIICHUS W JCUCTBUS, (HOPMYIUPOBATH M OIICHUBATH PUCKU M TOCIEACTBUS,
dhopMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBblesiornyeckueeicTBUA:

e BBIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKA MATEMATHUYECKUX
O0OBEKTOB, MOHATHI, OTHOIICHUN MEXIY MOHSITUSMU, (OPMYIUPOBATH OII-
peneNieHus TIOHSTHM, YCTaHABIMBAThH CYIIECTBEHHBIA MPU3HAK Kiaccudu-
KaIluy, OCHOBAHUS JJII OOOOIIEHUS U CPAaBHEHUS, KPUTEPHH TPOBOIUMOTO
aHaIn3a;

e BOCHPUHUMATH, (OPMYJIUPOBATH U MTPEOOPA30OBLIBATH CYXKJICHUS: YTBEPIU-
TeJIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;



BBISIBJIAITH MAaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U U MPOTUBOpE-
yns B (paKkTax, JAHHBIX, HAONIOEHUSX U YTBEPKICHUSX, MPEATaratb Kpu-
TEPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

JIeJ1aTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAETyKTUBHBIX U WH-
JTYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIFOUEHU 110 aHAJIOTUH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIIOKHBIE JOKA3aTeIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BBICTPAWBATh apryMEHTAlMIO, MPUBOAUTH MPHU-
MEpbI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMS;
BbIOMpaTh crioco0 pelleHus: yueOHoU 3a/1auu (CpaBHUBATh HECKOJIBKO BapHu-
aHTOB pelIeHMs], BHIOMPATh HanboJsiee MOAXOMAAIIUN C Y4ETOM CaMOCTOS-
TEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3zoBbiencciienoBarebcKue1eiCTBHA

WCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATENbCKHII MHCTPYMEHT IMO3HAHMS,
(GbopMyIMpOBaTh BOMPOCHI, (PUKCHUPYIOIIME NPOTUBOpEUne, Mmpodiemy, ca-
MOCTOSITEJIbHO YCTaHABJIMBATh UCKOMOE U JJaHHOE, POpMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINIO, MHECHHUE;

MIPOBOAUTH MO CAMOCTOSITENIBHO COCTABICHHOMY ILJIAHY HECJIOXKHBIM JKCIIE-
PUMEHT, HEOOBIIIOE MCCIIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH Ma-
TEMaTUYECKOr0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHUS M BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCICAOBAHMS, OIICHMBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MpPOIIECCa, a TaKXKe BBbIIBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITH HEIOCTATOYHOCTh ¥ M30BITOYHOCTh MH(OPMAIMH, TaHHBIX, HE0O-
XOJIMMBIX JUISl PELICHU 3a1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH WH-
(dbopmaluio pa3IUYHbIX BUAOB U (POPM MpeCTaBICHUS;

BbIOMpATh (opMy MpeAcTaBiIeHUS HHPOpMAUU U WILIIOCTPUPOBATH pe-
[IaeMble 3a7jaui CXeMaMHM, AuarpaMmamu, WHOM rpagukoil U ux komMOuHa-
USIMU;

OLICHMBATh HAJEKHOCTh HHPOPMALIMK TI0 KPUTEPUIM, MPEII0KEHHBIM yUH-
TEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBICYHUBEpPCAJIbHbICyYeOHbIe1eliCTBUSA:

BOCIIpPUHUMATL U (bOpMYJ'II/IpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe 00CYKJIC€HHsI 3aaBaTh BOIPOCHI MO CYIIECTBY O0CYKIaeMOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHusi, COMOCTaBIIATh CBOM CYXIEHUS C CYXKIACHUSIMHU IPYTUX YYacCTHU-
KOB JThajiora, 0OHapyKMBaTh PA3IMYUE U CXOJICTBO IMO3HIINM, B KOPPEKTHON
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

NPECTABIATh PE3YyJbTaThl PEIICHUs 3aJaud, SKCIEPUMEHTa, UCCIEeA0Ba-
HUS, IPOEKTa, CAMOCTOSITENIbHO BbIOMpATh (hOpMaT BBICTYIUICHUS C YYETOM
3a/1a4 pe3eHTallMy U OCOOEHHOCTEN ayAUTOPHUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIMBUyaIbHOU
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, paclpeaesaTh BUAbl padoT, JOrOBapUBATHCS, 00CYXK-
JIaTh IPOLIECC U PE3YJIbTAT PadO0ThI, 00001IaTh MHEHUS HECKOJIBKHX JHOEH;
y4acTBOBaTh B IPYNIOBBIX opMax paboThl (00CYkeHUs, OOMEH MHEHHUSI-
MU, MO3TOBBIE IITYPMbI U IPYTUE), BHIMOIHATH CBOIO YaCcTh pabOTHI U KOOP-
JUHUPOBATh CBOU JEUCTBUS C IPYTMMH WIEHaMU KOMaHJbl, OLICHUBATh Ka-
YeCTBO CBOErO BKJIaAa B OOIIMIA MPOAYKT IO KPUTEPUSAM, CPOPMYIUPOBAH-
HbIM YYaCTHUKAMH B3aUMOJECHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aITOPUTM peIleHUs 3adauu (WU ero
4acThb), BBIOUPATh CIIOCOO pEelIeHUsI C YUETOM UMEIOIINXCS PECYPCOB U COO-
CTBEHHBIX BO3MO>KHOCTEM, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI
perieHuit ¢ yaéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTEIJIEKT:

BJIAQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IMOCTABICHHOMN LIENH U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OMIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHny oOyueHus B 5 kiacceoOydaromuics NOMYYUT CIAEAYIOLIUE Mpea-
METHBIE PE3yJIbTaThl:

Yuciia 1 BHIYMCICHUS

[ToHuMaTe ¥ NPaBUIBHO YNOTPEOISATh TEPMUHBI, CBA3aHHBIE C HATYPaJIbHBI-
MU YHCIaMH, OOBIKHOBEHHBIMHU U IECATUYHBIMU APOOSIMHU.

CpaBHHBaTh U yHnopsI04MBaTh HaTypaJbHBIC YUCIIA, CPABHUBATH B IIPOCTEH-
IIMX CIIy4asiX OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW (YHCIIOBOM) MPSAMON C COOTBETCTBYIO-
MM €l YHCIIOM U HM300pa)kaTh HATypalbHbIE YUCIIA TOYKAMU Ha KOOPIWHATHOU
(4uCII0BOM) TIPSIMOH.

BoimonuaTe apupMeTnueckue AeMCTBUS ¢ HATypaJbHBIMU YHCIAMH, C OOBbIK-
HOBEHHBIMU JIPOOSIMU B IPOCTEUIINX CITydasiX.

BhINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYMCICHUN.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

PemmieHne TeKCcTOBBIX 33724

Pemarb TekcTOBBIE 3a/1aUu apUPMETHUECKUM CIIOCOOOM U C TIOMOIIIbIO Opra-
HU30BAHHOI'O KOHEYHOTO Nlepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, coaepxaiiyue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKO-
pPOCTB, BpEMsl, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alUCH, CXEMbI, TaOIMIbl, 0003HAUEHUS MpU pellie-
HUM 3a]a4.

[Tonb30BaThCA OCHOBHBIMHU €IMHULIAMH MU3MEPEHUs: LIEHbI, MacChl, pacCTos-
HUS1, BpEMEHHU, CKOPOCTH, BBIPAXKaTh OJHHU €IMHULIbI BEJIMUYMUHBI Uepe3 IpYyTrue.

W3Bnekatb, aHANIM3UPOBaTh, OLIEHUWBATh MH(OpPMAIINIO, MPEICTABICHHYIO B
Tabnuie, Ha cToi04YaTol Juarpamme, MHTEPIPETUPOBATH MPEICTaBICHHbIE JaH-
HbI€, UCTI0Ib30BATh JAHHBIE MPU PEIICHUH 3a/1a4.

Harasinnas reomerpust

[Tonb30BaTHCA TEOMETPUUECKUMHU MOHATUSAMU: TOUKA, MIpsMasi, OTPE3OK, JIyY,
yToJ1, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTH mpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpa, MMEOIUX (Qopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMHM: YIOJl, BEPIIMHA, CTOPOHA, JUArOHAJIb, C OKPY>KHOCTBIO: pa-
JYyC, TUAMETP, LICHTP.

N300paxaTh W3y4YE€HHbIE T'€OMETpUYECKHE (QUIrypbl Ha HEITMHOBAHHON U
KJIETYaTO Oymare ¢ MOMOILBIO [UPKYJIS U JIMHEHKH.



HaxonuTh JJIMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEPEHUEM C MOMOILBIO
JUHENKH, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPY>KHOCTh 3aJaHHOTO
paaguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBaJapaTa IJIs UX
MIOCTPOCHUS, BBIYMCIIEHUS ILTOMIAAN U IEPUMETPA.

BbrancnsaTe mepuMeTp W IUIOIMIAJL KBajpara, MPSMOYToJbHUKA, QUTYp, CO-
CTaBJICHHBIX U3 MPSAMOYTOJLHUKOB, B TOM 4Uucie PuUryp, n300pak€HHBIX Ha KIIET-
yaToi Oymare.

[Tonp30BaThCA OCHOBHBIMHU METPUYECKHUMH €IWHHUIIAMU H3MEPEHHS JJIUHBI,
IJIOIIA/IA; BBIPAYKATH OJIHUA €IMHUIIBI BEJIMYMHBI YE€pE3 IPYTHE.

Pacnio3naBaTh napamienenunes, Kyo, HCIoJIb30BaTh TEPMUHOJIOTHIO: BEPIIHU-
Ha, pedpo, TpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Napajuieenunena, Kyoa.

Bbruncnsate 00bEM KyOa, mapajuienenumnena Mo 3aJaHHbIM H3MEPEHUSIM,
M10JIb30BaThCS €AMHULIAMU U3MEPEHUS 00bEMA.

PemaTe HecHOXHbBIE 3aJayll Ha HM3MEPEHUE T€OMETPUYECKUX BEIMYHMH B
MPaKTUYECKUX CUTYaLHSIX.

K xoHiy oOydeHuss B 6 kjacceoOy4yarolmMiics MOJTYYUT CIEAYyIOIue Mpe-
METHBIE PE3yJIbTaThI:

Yuciaa v BIYMCICHUA

3HaTh U MOHUMAaTh TEPMHUHBI, CBSI3AHHBIE C PA3IMYHBIMU BUAAMHU YHUCEN H
croco0aMu MX 3alUCH, MEPEXOAUTH (€CIN 3TO BO3MOKHO) OT OAHOU (OPMBI 3amu-
CH YMCJIa K IPYTOi.

CpaBHUBaTh U yHOPSAA0YUBATH LIE€TbIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHbBIC
IpoOu, CpaBHUBATH YMCIIA OJHOTO U PA3HBIX 3HAKOB.

BbInonHATh, codyeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, ApU(PMETHUECKUE
NEUCTBUS C HATYPAJIbHBIMU U LEIBIMU YHUCIAMU, OOBIKHOBEHHBIMU U JI€CATUYHBI-
MU JApoOSMHU, TIOJOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIaMH.

BBIYMCIIATE 3HAUYEHNS YACIIOBBIX BBIPAXKEHUH, BBIIOJIHATh IPUKUIKY U OLIEH-
Ky pe3yJibTaTa BBIUMUCIEHUHN, BBINOJHATH MPE0Opa30BaHUs YMCIIOBBIX BBIPAXKEHUMN
Ha OCHOBE CBOMCTB apu(PMETHUECKUX IEUCTBHM.

COOTHOCUTBH TOYKY Ha KOOPJIHHATHOU MPSIMOM C COOTBETCTBYIOIUM €U YHC-
JIOM ¥ M300pakaTh YMciIa TOUKAMHM Ha KOOPAWHATHOW MPSIMOM, HAXOJUTh MOJYJIb
YHCIIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJIbBHOW CHCTEME KOOPAMHAT C KOOPAMHATAMHU
ATOU TOYKH.

OKpyIJIATh 1eJible Yucia U JeCATUYHbIE APOOU, HAXOIUThH MPUOIMKEHUS YH-
Cel.



YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

[TornmaTe ¥ ynmoTpebasaTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHI0 CTETICHW YHCIIA,
HaXOJIUTh KBaJIpaT U KyO YMCIia, BEIYUCIISITh 3HAYCHHSI YUCIOBBIX BBIPAKECHUM, CO-
JepKaluxX CTEIIEHHU.

[Tonp30BaThCA MPU3HAKAMH JEIUMOCTH, PACKIAAbIBaTh HATypaJbHbIC YHCIA
Ha MPOCTHIE MHOXKUTEIIH.

[Tonp30BaThCa MacITabOM, COCTABIISITH IPOTIOPIUU U OTHOIICHUS.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUS YHUCEIT MPU 3alUCU MATEMATUYECKUX
BBIPKEHUI, COCTABISATh OYKBEHHbIC BHIPAXKEHUS U (DOPMYJIbl, HAXOAUTh 3HAUCHUS
OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISISI HEOOXOJMMBbIE MOJACTAHOBKU U Mpeodpazo-
BaHMUS.

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemmieHne TeKCTOBBIX 33124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETUUECKUM CTIOCOOOM.

Pemiats 3amauu, CBsi3aHHBIE C OTHOIIEHHEM, MPOMOPLHUOHAIBHOCTHIO BEJIU-
YUH, IPOIICHTAMHU, PEIIaTh TP OCHOBHBIE 33/1a4u HA JPOOU U MPOIEHTHI.

Pemiats 3amauu, copeprkaiiue 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIMUUHBI: CKO-
pOCTb, BpeMsl, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTh, TPOU3BOIUTEIBHOCTb,
BpeMs, 00bEM pabOThl, UCTIONB3YSl apuMeTHUecKue IEHCTBUSA, OLECHKY, MPUKHU-
KY, TIOJIb30BAThCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHH.

CocTtaBisaTh OYKBEHHBIC BBIPAKEHUS IO YCIIOBUIO 3a/1a4H.

W3BnexkaTs uHGOpMAIINIO, MPEICTABICHHYI0 B TaOJWIaX, HA JIMHEWHOM,
CTOJIOYATOM WM KpPYroBOM JMarpamMmax, HHTEPIPETUPOBATH MPEJICTABIICHHBIC
JIaHHbIE, UCIIOJIb30BaTh JaHHBIE TP PEILICHUU 3a]1a4.

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

Harasignas reomerpust

[IpuBoaUTH TPUMEPHI OOBEKTOB OKPYXKAIOMIETO0 MHpa, HUMEIOIUX (Gopmy
M3YUYEHHBIX T€OMETPUUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (DUTYD.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, JUHEHKHU, TPAHCIIOPTUPA HA HEJIMHOBAH-
HOM M KJIeT4aTol Oymare U3y4eHHbIC IJIOCKUE TeoMeTpudecKkre GUrypsl 1 KOHDH-
rypaiuu, CAMMETPUYHbIE (QUTYPHI.

[Tonp30BaThCs TEOMETPUUYECKUMHU TOHSATHUSAMH: PAaBEHCTBO (PUTYP, CUMMET-
pus, UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CUMMETPUEH: OChb CUMMETPUH,
LHEHTP CUMMETPUH.

HaxoauTh BeIMYHMHBI YTI0B U3MEPEHHEM C MOMOIIBIO TPAHCIIOPTUPA, CTPO-
UTb YIJIbl 33JJTaHHOW BEJIUYUHBI, TIOJIb30BATHCS MPU PEIICHUH 33/1a4 IPagyCHON Me-



pOM yIJIOB, pacno3HaBaTh HA YEPTEXKaX OCTPBIA, NMPSIMOM, PAa3BEPHYTHIM U TYIIOU
YTJIBI.

Beuucnare JMHY JOMAHOM, NEPUMETP MHOTOYTOJBHUKA, IOJIb30BaTHCA
€AVHUIIAMU U3MEPEHUs JUIMHBI, BBIPAKATh OJHU €IWHHIIBI U3MEPEHUsS JUIMHBI Ye-
pe3 apyrue.

Haxoaute, ncnone3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEKITY JBYMS
TOYKAaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HAa KBaIPaTHOM CETKE.

Bbruncnsate miomans Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJIbHUKOB, HCIIONb-
30BaTh pa30MEHME Ha NMPSAMOYIOJbHUKH, Ha paBHbIE (UTYPBHI, JOCTpaUBaHHUE 10
IIPSIMOYTOJIBHHUKA, II0JIb30BAaThCS OCHOBHBIMM E€IWHULIAMHA W3MEPEHHMs ILIOLIA[H,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APYTHE.

Pacnio3naBaTh Ha MOJENSIX M U300paKCHUSIX MHUPAMUAY, KOHYC, LWIHHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4aToi Oymare nNpsMOYTOJIbHBIN Mapajieienumnes.

Boruucisats 00bEM IpsIMOYTOJIBHOTO Napajllesienunena, Kyoa, nojlb30BaTbCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMA;

Pemate HECHOXHBIE 3a7a4M HAa HAXOKJICHHE T'€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKUX CUTYyaLUsX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
KonuyecTBouacos Cnucok urToro- Cnoco0 oneHKn
DJIeKTPOHHbIE BbIX IVIAHM- HMTOTr0OBbIX ILJIA-
Ne HanmeHnoBaHMepa3aeyioB U Konrpo Ipakru (undposbie) pyeMBbIX pe- HUPYEeMBIX pe-
n/n TEMIIPOrpaMMbI Bcero JbHBIEP YyecKuep 06pa3OBaTeJ11>HLIepecypc 3yJbTaToOB C 3yJbTaTOB
a0doThlI a0oThI bl YKa3aHHeM
3TaNo0B MX
¢popmupoBanus
Ilonumate u mpa- | JuarHoctuyeckas
BUIBHO  ymoTpeO-  paboTa, KOHTPOJIb-
JATh TEPMHHBI,  Has paboTa, caMo-
CBs3aHHBIC C HATy- cTOosSTEeIIbHAS paGO_
PalbHBIMM  YHCJIA- T3 poBepOYHAs
MH. pabora, MaTeMaTH-
CpaBHHBaTh U YIIO- YeCKMil TMKTAHT,
PANOTIMBATE  HATY= | pepvpHOTOrMYE-
pajbHBIC YHCIIA. CKuil THKTAHT,
COOTHOCHUTD TOYKY \
| 3auer, CTAHIapTH-
Harypanbnblie uncia. JleicTBus 43 1 bubnnorexka HOK ?jnc;c?:(?;)ﬂHaTn};Z 3UpOBaHHAsT KOH-
C HaTypaJIbHbIMU YUCIIAMU https://m.edsoo.ru/7f4131ce Vol ¢ cootpercr.  TPOUIbHAS pabora
BYIOIIUM €H 4YHC-
oM U u300pakaTh
HaTypaJbHbBIC YHC-
Ja TOYKaMH Ha KO-
opauHATHOW  (Um-
CJIOBOM) MPSIMOIA.
Bemonusate  apud-
METUYECKHUE NEUCT-
BUSL C HaTypalb-
HBIMH YUCIIAMHU.



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

Oxkpyrnare  Hary-
pajbHBIC YHCIIA.

Harnsannas reomerpus. JInnun
Ha MIOCKOCTH

12

bu6nuoreka [IOK

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

Ilonme30BaThCs TEO-
METPUYECKUMH II0-
HATHAMHU:  TOYKa,
npsAMasi,  OTpPE30K,
Jyd, yrodi.
[IpuBoguts  mpu-
MepbI 00BEKTOB
OKPY’KaloIEero MH-
pa, HUMEIOLINX
(dhopMy H3yUEHHBIX
TEOMETPHUUECKUX
buryp.
Ucnonb3oBath
TEPMHUHOJIOTHUIO,
CBSI3aHHYIO C yIJa-
MH: BepIIHHA, CTO-
poHa, C MHOTO-
YTrOJNBHAKAMU:
yToI, BEpIINHA,
CTOpOHa,  JMaro-
Hallb, C OKPYXXHO-
CTBIO: paauyc,
JMaMeTp, TIEHTP.
N300paxats u3zy-
YEHHBIC TEOMET-
prueckue QUryps
Ha HEJIMHOBAaHHOU
1 KjeTyaTol Oy-
Mare ¢ oMOIIBI0
LUPKYJIS U JIH-

Jmarnoctuyeckas
paboTa, KOHTPOJIb-
Has paboTa, camo-
CTOsATENbHAs Pabo-
Ta, MPOBEPOYHAsI
pabota, MaTeMaTH-
YEeCKHUM JUKTAHT,
TEPMUHOJIOTHYC-
CKUM TUKTAHT,
3a4€T, CTAaHAaPTH-
3UpOBaHHAS KOH-
TpoJibHas paboTa



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

HEUKU

ITonumats u mnpa-
BWJIBHO  yMOTpeO-
JSITH TE€PMUHBI,
CBSI3aHHBIE c
O0OBIKHOBEHHBIMH
JIPOOSIMHL.
CpaBHUBaTh B MpO-
CTEUIIUX  CIIy4asx

JluarnocTryeckas
paboTa, KOHTPOJIb-
Has paboTa, camo-
cTosATENbHAs Pabo-
Ta, MPOBEPOYHAs
pabota, MaTeMaTH-
YEeCKHUH JUKTAHT,

OOBIKHOBE eapo0 48 bubmmorexa [IOK OOBIKHOBEHHBIE TeprHoToTHe”
BIKHOBEHHBIEIPOOU BIKHOBEHHBI .
P https://m.edsoo.ru/7f4131ce o6 CKUH TUKTaHT,
Apoon. 3a4€T, CTAaHAaPTH-
Bemonnasate  apud-
. 3UpOBaHHAasK KOH-
METHYECKHE JIeHCT-
TpoJibHas paboTa
BUSl C OOBIKHOBEH-
HBIMH JIPOOSIMH B
MPOCTEUIINX  CIIy-
qasx.
Haxomute mnuHbl  JlMarHoctudeckas
OTpPE3KOB HENo-  paborta, KOHTPOJIb-
CPEICTBEHHBIM H3-  Has paboTa, camo-
MEpEeHHeM C TO0-  crosTenbHAas pado-
MOIWIBIO  JIMHEHKH, T3 mpoBepovHas
CTPOUTH  OTPE3KH | paGora, MaTeMaTH-
3aJaHHOM  JIJIMHBI; YecKHil TUKTAHT,
Harnsanaasreomerpus. 10 bubmuotexa [JOK CTPOMTL  OKPYR-  yennmmonorme-
MHOrOyroI5HUKH https://m.edsoo.ru/7f4131ce HOCTb  3a[@HHOTO | . . JMKTAHT,

paauyca.
Hcnonp3oBaTth

CBOICTBa CTOPOH H
YTJIOB IpsIMO-
yrojibHUKa, KBaj-
para Uil UX IIO-
CTPOEHUS, BBIYMC-

3a4€T, CTAaHAAPTH-
3UpOBaHHAS KOH-
TpoJibHast paboTta



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

JIeHUsl IUIOUWagu U
nepumerpa.
Brruucnsates  nepu-
METp U IUIOLIAlb
KBajpaTa, HpsSMO-
yronbHUKa, (uryp,
COCTaBJICHHBIX M3
IPSAMOYTOJIbHUKOB,
B TOM uucie ¢u-
ryp, HU300paxkéH-
HBIX Ha KJIETYAaTOH
Oymare.

[lonumate u mpa-
BUJIBHO  yIOTpeO-
JSITH TEPMUHBI,
CBSI3aHHBIE C Jecs-
TUYHBIMHU IPOOSIMH.
CpaBHHBaTh B NpO-

Junarnoctrueckas
paboTa, KOHTPOJIb-
Has pabora, camo-
crosiTesibHas pabo-
Ta, IPOBEPOYHAS
pabota, MaTeMaTH-

bubnmnoreka [JOK cTeiimmx — Ciaydasix o
JlecaTuuHblepoou 38 _ 1 Y 6 YECKUH JIMKTAHT,
https://m.edsoo.ru/7f4131ce  ACCATHYHBIC APOOH. | 1o\ iynonornye-
CKUM TUKTAHT,
Boinonnars apj/l(b— 3a4€T, CTAaHAAPTH-
MCTHUYCCKUE ACUCT-
3UPOBAHHAs KOH-
BUA C JOCCATHUYHBI-
TPOJIbHAsA pa60Ta
MU IpOOSIMHU .
Pacno3naBars 1a- HI/IaFHOCTI/I‘IeCKaH
pajuieaenunena, pa60Ta, KOHTPOJIb-
Harnsanas reomerpust. Tena u 9 bubnuoreka [IOK Ky0, HMCIONb30BaTh  gas paGoTa, camo-
(burypsl B IpOCTpaHCTBE https://m.edsoo.ru/7f4131ce =~ TCPMHHOJIOTHIO: crositesibHast pabo-

BepLIMHA, pedpo,
rpaHb, W3MEPCHUS,

Ta, MPOBEPOYHAS
paboTa, MaTeMaTH-



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

HaxOINTh H3Mepe-
HUS TIapajuieyeu-
neza, Kyoa.
Berancnare 00bEM
KyOa, mapaiiene-
Iureaa Io 3aJaH-
HBIM H3MEPCHHUSM,
MMOJIL30BaTLCA  €IU-
HUIIAMH W3MEPEHHS
00BEMa.

Pemate  Hecimox-
HEBIC 3a7a4d Ha U3-
MEpeHHne TeoMeT-
PUYECKHUX BEIHYNH
B TPaKTHYECKUX
CUTYyaITUsX.

YECKHUM JUKTAHT,
TEPMUHOJIOTHYE-
CKHH JTUKTAHT,
3a4€T, CTAaHAAPTH-
3UpOBaHHAs KOH-
TpoJsibHas pabora

[ToBTOpenue u o6o0IIEHNE

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

10

170

bu6mmoreka [IOK

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

Juarnoctrueckas
paboTa, KOHTPOJIb-
Has pabora, caMo-
CTosATEeNbHAS Pabo-
Ta, MPOBEPOYHAs
pabota, MaTeMaTH-
YeCKHI JUKTAHT,
TEPMUHOJIOTHYC-
CKHH JTUKTAHT,
3a4€T, CTAaHAAPTH-
3UpOBaHHAS KOH-
TpoJbHas paboTa



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

TEMATHYECKOE IINTAHUPOBAHUE

6 KIIACC
KonuyecrBouacos Cnucox uro- Cnoco0 oueHkn
roOBbIX ILJIa- HUTOTrOBBIX ILJIa-
Hpakrn DJIEeKTPOHHbIE
qecKHe HHPYeMBbIX HHPYEMBbIX pe-
Ne HaumeHoBaHuepas3aeioB U Kourpo p (uudposBbie)
260THI pe3yJabTaToB ¢ 3YyJbTATOB
n/n TEMIIPpOrpaMMbI Bcecero JbHbBIE 06p330BaTeJ'II)HLIe
G yKa3aHueMm
a00ThI ecypchl
p Pecyp ITaNnoB UX
¢opmuposa-
HUSA
Beimonusate, co-  JlmarHoctuyeckas
4yeTas YCTHBIE M paboTa, KOHTPOJIb-
MTICbMEHHbIC Has paboTa, caMo-
npuémsl,  apud-  crosrennHas pado-
MeTHYECKHe Jeli-  ra, mpoepouHas
CTBUA € HATy-  paGora, MaTeMaTH-
AbHBIMH ~ YHC- .
S, 20 . Bu6miorexa IIOK p I 9EeCKHUil IUKTAHT,
T bHBICUHCIT JTaMH. 0J1b30-
P https://m.edsoo.ru/7f414736 TEpMHUHOJIOTIHC-
BAThCS  MPU3HA- (it ronerapr
b
KaMH JICTTUMOCTH, .
3aueT.
pacKIabIBaTh
HaTypaJbHbIC
9pcia Ha  [po-
CThIC MHOKHTEITH.
[MpuBoauTh mpH-  JIMar€octuyeckas
Mepbl  O0BEKTOB  paboTa, KOHTPOJIb-
Harnsanas reomerpus. [psimbie 7 bubnmoreka [JOK OKPYIKAIOIIEro Has paboTa, camo-
Ha IJIOCKOCTH https://m.edsoo.ru/7f414736 ~ MHupa, HMEIOIUX  crosTenbHas pado-
dopMy  H3yYeH- g IpOBEPOYHAs

HBIX T'€OMETpHYC-



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

CKUX IUIOCKMX U
IIPOCTPAHCTBEH-
HBIX (uryp, mpu-
Mepbl paBHBIX U
CUMMETPUYHBIX
duryp.
M3obpakathb c
[IOMOILBIO  LIHP-
KyJsl, JIMHEUKH,
TPaHCIOPTUpPA Ha
HEIMHOBaHHON W
KJIET4aToO Oyma-
re H3y4YCHHbIE
IUIOCKHE TEOMET-
pudeckue ¢ury-
pHl ¥ KOHUTYpa-
LUH, CUMMETPHUY-
HbIE GUTYPBHI.

pabota, MaTeMaTH-
YEeCKHUU JUKTAHT,
TEpPMHUHOJIOTHYE-
CKUM TUKTAHT,
3a4CT.

HpoGu

32

but6mmorekxa [IOK

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

CpaBHUBATH u
YIOPSII0YUBATH
LieJIbIe YuCIa,
OOBIKHOBEHHBIE U
JECSATHYHBIC JIPO-
O0u, CcpaBHUBAThH
Yuciaa OJHOTO H
Pa3HbIX 3HAKOB.
BrmonHaTs, co-
YyeTast yCTHBIC U
IMHCbMCHHBIC
puéMsl, apud-
METHUYECKHE JIeH-
CTBUS C HATY-

Juarnoctuyeckas
paboTa, KOHTPOJIb-
Has pabora, camo-
CTosATEeNbHAS Pabo-
Ta, MPOBEPOYHAs
pabota, MaTeMaTH-
YeCKHI JUKTAaHT,
TEPMHHOJIOTHYE-
CKHM TUKTAHT,
3a4€T.



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

Harnsanaasreomerpusi.
Cummerpus

bu6mmoreka [{OK

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

PaNBHBIMH U T1Ie-
JIEIMU YUCTIAMH,
OOBIKHOBEHHBIMU
U IECATUYHBIMH
IPOOSIMH, TIOJTO-
JKUTEIbHBIMU U
OTPUIIATCIHHBIMU
qUCIIaMA

ITons30BaThcs

TFeOMETPHYUECKH-
MH IIOHATUAMMU:
paBeHcTBO GUryp,
CUMMETpHA, Huc-
MOJIb30BaTh  TEP-
MHHOJIOTHUIO, CBsI-
3aHHYI0O C CHM-

METpHUEN: 0oChb
CUMMETPUH,
LEHTp  CHMMeT-
pun.

Haxogute Benu-
YUHBl YIJIOB W3-
MEpPEHHEM C TI0-
MOILBIO  TpaHC-
MIOPTUPA, CTPOUTH
yrasl  33JaHHON
BEJMYMHBI, MOJb-
30BaThCs MpH pe-
HIEHUH 3a1a4
rpagycHOM Mepoi
YTJIOB, pPacro3Ha-
BaTh Ha 4epTeKax
OCTpBIH, TPSIMOH,

Jlmaraoctudeckas
pabota, KOHTPOJIb-
Has paboTa, camo-
CTOATENbHAS Pabo-
Ta, IPOBEPOYHAsI
paboTa, MaTemMaTu-
YEeCKHUH JUKTAHT,
TEPMHUHOJIOTHYE-
CKHH JTUKTAHT,
3a4erT.



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

BeipaxkeHus ¢ OykBamu

bu6mmoreka [{OK
https://m.edsoo.ru/7f414736

Pa3BEPHYTHIE U
TYHOU YTJIBL.
Breraucnares giu-
HY JIOMaHOM, Ite-
PUMETP MHOTO-
YTOJIBHUKA, TIOJIb-
30BaThCsl €IUHU-
[IaMH U3MEPECHHUS
JUTMHBI, BEIpaXKaTh
OJIHU €TUHULIBI
U3MEPEHHUS JIJTH-
HBI Uepe3 Opyrue.

Hcnone3zoBaTth
OykBBl I 000-
3HAYEHHUs] 4HUCel
IpU 3alucu Ma-
TEMaTUYECKUX
BBIpXXEHHUH, CO-
CTaBISATh OyKBEH-
HbIE BBIPAXKECHHUS
u QopMyibl, Ha-
XOAWTh 3HAYECHHUS
OYKBEHHBIX  BBI-
paXXeHHH, ocylle-
CTBIISIL  HEOOXo-
OUMble  TIOACTa-
HOBKH H npeodpa-
30BaHMS.
Haxomute Heus-
BECTHBI KOMIIO-
HEHT PaBEHCTBA.

Jlmaraoctudeckas
pabota, KOHTPOJIb-
Has pabora, camMo-
CTosATEeNbHAS Pabo-
Ta, MPOBEPOYHAS
pabota, MaTemMaTu-
YeCKUH JUKTAHT,
TEPMHHOJIOTHYE-
CKHH JTUKTAHT,
3a4eT.



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

Harnsannas reomerpust. @urypsl
HAa TUIOCKOCTH

TlonoxxurennHbIe U
OTpHUIIATEILHBICUYHCIIA

14

40

bubmuoreka [JOK

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

but6mmoreka [JOK

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

Pacmo3naBate Ha
MOJIEIIX W U30-
OpaKCHUAX  IIH-
pamuay, KOHYC,

TUIXHAP, nuc-
II0JIB30BaTh TEP-
MHUHOJIOTHIO:

BepIInHA, pPedpo,
rpaHb,  OCHOBa-
HHE, pa3BEPTKA.
Wzobpaxarp Ha
KJIET4aToO Oyma-
re MpsIMOYrOjb-
HBI Mapaene-
MUIEN.
Beruncnsate  00b-
€M IpPsAMOYTrOJb-
HOTO TMapaJiene-
nuneaa,kyoa,
I10JIb30BaThCS
OCHOBHBIMH  €/IH-
HUIIAMH  U3Mepe-
HHs 00BEMa;
Pemiate Hecaox-
HBIE 3a/1a4X Ha
Hax0XJIeHHE Te0-
METPUYECKHUX Be-
JIMYUH B TIPAKTH-
YECKHUX CUTYaIH-
X

Bremonuars, co-

4ycTass YCTHBIC H
IIMCHbMCHHBIC

Jnarnoctrueckas
paboTa, KOHTPOJIb-
Has paboTa, camo-
CTOsATENbHAs Pabo-
Ta, IPOBEPOTHAS
pabota, MaTeMaTH-
YEeCKHUU JUKTAHT,
TEPMHHOJIOTHYE-
CKUM TUKTAHT,
3a4eT.

JuarHoctudeckast
paboTa, KOHTPOJIb-
Has paboTa, caMmo-



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

[IpencraBneHne1aHHBIX

but6mmoreka [JOK
https://m.edsoo.ru/7f414736

npuémsel,  apud-
METUYECKHE JIeH-
CTBUSl C TOIIOXKH-
TEITBHBIMH  OTpPH-
aTeIbHBIMU
YHCIIAMH.
Beruncnars  3Ha-
YEHHS YHUCIOBBIX
BBIPXKCHUM, BBI-
TIOJTHATh TPUKHI-
Ky W OIIEHKYy pe-
3y/nbTarta BBIYHUC-
JICHWH,  BBINOJI-
HATH Tpeodpazo-
BaHUS YHCIOBBIX
BBIDQXXCHUM  Ha
OCHOBE  CBOMCTB
apuMeTHIecKux
JEUCTBHI.
COOTHOCHUTH TOY-
Ky Ha KOOpIH-
HaTHOM NpsMOH ¢
COOTBETCTBYIO-
UM € YUCJIOM U
n300paxkaTh YHMC-
Ja TOYKaMH Ha

KOOPJIMHATHOU
psIMO#,  Haxo-
IIUTh MOZIYJIb
YHUCIa.

Pemate 3amaum,
cojaepXxamme 3a-
BHUCUMOCTH, CBSI-

cTosATENbHAs Pabo-
Ta, IPOBEPOYHAS
paboTa, MaTeMaTH-
YEeCKHUH JUKTAHT,
TEPMHUHOJIOTHYC-
CKUM TUKTAHT,
3a4eT.

JuarHocTudeckast
paboTa, KOHTPOJIb-
Has paboTa, caMmo-



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

3BIBAIOIIHC BEJH-
YUHBI. CKOPOCTb,
BpeMs, paccTos-
HHe, IIeHa, KOJIH-
YEeCTBO, CTOH-
MOCTb, IIPOH3BO-
TUTEIHHOCTD,
BpeMms, 00BEM
paboThI, HCIIONb-
3ys apudmeTHye-
CKHEe  JCHUCTBUA,
OIIEHKY, TPUKHI-
Ky, TIOJB30BaThCA
eOUHUIIAMH W3-
MEpEeHHs  COOT-
BETCTBYOIIIUX
BEIIMYHH.
CocraBiate Oyk-
BEHHBIC BBIpAXKE-
HUS TI0 YCJIOBHIO
3a/1a4u.
N3BnekaTh UH-
dhopmaruto,
MPEICTaBICHHYO
B Ta0aMIax, Ha
JIMHEHHOM,
CTOJIOYATON WITH
KpyroBo aua-
rpaMmax

cTosATENbHAs Pabo-
Ta, IPOBEPOUHAS
paboTa, MaTeMaTH-
YEeCKHUH JUKTAHT,
TEPMHUHOJIOTHYC-
CKUM TUKTAHT,
3a4eT.

Harnsannas reomerpus. @urypsl B
IIPOCTPAHCTBE

but6mmorekxa [{OK

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

Pacrio3naBate Ha
MOJICTISIX U M30-
OpakeHUsIX — TIH-
paMuay, KOHYC,

Juarnoctuueckas
pabota, KOHTPOJIb-
Has paboTa, camo-
cTosTEIbHAS Pabo-



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

10

[ToBTOpeHue, 06001IeHNE,
cHUCTEMaTU3aIUs

20

but6mmorekxa [IOK

https://m.edsoo0.ru/7f414736

LOWTHHID, nc-
[OJIb30BaTh  Tep-
MUHOJIOTHIO:
BepiuHa, pebpo,
rpaHb, OCHOBa-
HHE, Pa3BEPTKA.
M3obpakath  Ha
KJIETYaTO Oyma-
re TPSIMOYTOJb-
HBI Mapaene-
TIATIE.
Brruncniates  00b-
€M IpPsIMOYTOJb-
HOTO Tapaiuiene-
nmneaa,Kyoa,
TIOJTE30BaThCS
OCHOBHBIMH  €]TH-
HULIAMU U3MeEpe-
HHs 00BEMa;
Pemate Hecnox-
HBIE 3a]1a4H Ha
Hax0XJICHUE re0-
METPHUYECKUX Be-
JIMYUH B IIpaKTU-
YECKUX CUTYallu-
SIX.

Ta, IPOBEPOYHAS
pabota, MaTeMaTH-
YeCKUH JUKTAHT,
TEPMHHOJIOTHYEC-
CKHH JTUKTAHT,
3a4eT.

Huarnocruyeckas
pabota, KOHTPOITb-
Has paboTta, camo-
cTosTeIbHAs Pabo-
Ta, IPOBEPOYHAsI
pabora, MaTemMaTH-
YEeCKUM JUKTAHT,



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

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

TEPMHUHOJIOTHYE-
CKUM TUKTAHT,
3a4CT.




MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBJISIETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 0O0IIEro oopaso-
BaHMs: OHa OOeclmeurBaeT M3yYEHUE IPYTHUX JUCHHUIUINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK ¥ TYMaHUTApPHOTO IHUKJIOB, €€ OCBOCHHWE HEOOXOMUMO IS TIPOJI0JI-
JKEHUsI 00pa30BaHMS W B IMMOBCEIHEBHOW XU3HU. Pa3BuTne y 00y4aromuxcs Hay4-
HBIX MPEACTaBICHUI O MPOUCXOXKACHUM M CYIIHOCTH anredpandeckux adcTpak-
Ui, coco0e OTpaKeHHs] MaTeMaTHYeCKOW HayKOM SIBICHUH M MPOIECCOB B MpPH-
pozie 1 oOlIeCTBEe, PO MAaTEMaTHUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU
U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS U KAYECTB
MBIIIJICHUS, HEOOXOIUMBIX TS aJanTaIllid B COBPEMEHHOM IU(PPOBOM OOIIECTBE.
N3yuyenue anredpel obecrieunBaeT pa3BUTHE YMEHUsI HabJt01aTh, CpPaBHUBATh, Ha-
XOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHUUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apry-
MEHTHPOBAaHHO 0OOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYyIHPOBATH YTBEP-
xaeHus. OcBoeHne Kypca anreOpbl 00ecIeynBaeT pa3BUTHE JJOTHIECKOTO MBITILIC-
HUS 00YyJaroNuuXcs: OHM HCIOJB3YIOT NEAyKTUBHBIC M MHAYKTHBHBIC PacCyXIe-
HUsA, 0000IIEHNE W KOHKpETH3allio, abcTparupoBanue M aHajoruto. OOydeHue
anredpe TpeanojaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOATENBLHON NEATeILHOCTH
OOyYaroIIMXCsl, TOATOMY CAMOCTOSITEIPHOE PEIICHHE 3a1a SIBJISICTCS pean3aluen
NEeATEeTLHOCTHOTO MIPUHITUTIA OO YICHHSI.

B cTpykType mporpammsl yueOHOTo Kypca «Anredpa» it OCHOBHOTO 0011ie-
ro oOpa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOAUYECKUE JIH-
HUU: «Yucna U BBIYUCICHUSY, «ANreOpandeckue BhIPpOKECHU», « Y paBHEHUS U He-
paBeHCTBaY, «DyHKIMM». Kaxmas U3 3TUX coaepKaTeIbHO-METOINYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3YUYEHUS Kypca, B3aUMOICHCTBYS C JIpy-
TUMU ero JUHUSMU. B xo/1e n3ydenus: yaeOHOro Kypca oOyqaronumcs: MpUuxoIuT-
Csl JIOTUUECKH PaCCyKJaTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B
CBSI3M C 3TUM B IMpOTrpaMMy Y4eOHOTO Kypca «ANredOpa» BKIIOUYECHBI HEKOTOPHIC
OCHOBBI JIOTHKH, MTPEACTABICHHBIC BO BCEX OCHOBHBIX pa3jeiiax MaTeMaTHIYEeCKOTO
o0pa3oBaHUs W CIOCOOCTBYIOIIHME OBJIAJACHUIO OOYYaIOIIMMUCS OCHOB YHHUBED-
CaJIbHOTO MAaTEeMaTU4YEeCKOTO s3bika. CoaepiKaTeIbHOW U CTPYKTYPHOU OCOOEHHO-
CTBIO y4eOHOTO Kypca « AnreOpay sIBJISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanve uHUA «UWCna W BBIYMCICHUS» CIY)KUT OCHOBOHW IS Jajlb-
HEHIIIETO M3yYeHHs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YYAIONIUXCS JIOTH-
YECKOTO MBINUICHUS, (POPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AJITOPUTMAMH, a TaK-
K€ TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS TOBCEIHEBHOU
KU3HH. Pa3BUTHE MOHSATHSA O YKCIIE HAa YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANMOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
MPEJICTABJICHUIN O JNEHUCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOCHHS YHMCIIOBOM JIM-
HUU OTHECEHO K CpeJTHEMY 00IIeMy 00pa30BaHUIO.



Copepxanue AByX alreOpandeckux JUHUN — «AITreOpaniecKue BhIPaKECHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeoOXOJUMOTO IJs PEIIeHUs 3aJad MaTeMaTUKH,
CMEXXHBIX MPEAMETOB U NPAKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHO-
ro o0uiero oopazoBaHusl y4yeOHBIH MaTepualn IPyHIUPYETCs BOKPYT PALMOHAIb-
HBIX BBIpaKEHUH. ANredpa JeMOHCTPUPYET 3HAUCHWE MAaTEMaTUKU KaK S3bIKa JIJIs
MOCTPOCHHUS MAaTEeMaTUYECKUX MOJIENICH, OMUCaHUs MPOILECCOB U SBIICHUHN peallb-
Horo mupa. B 3agaun o0ydyenus anredpe BXOIAT TaKKe JalbHENIIEe Pa3BUTHE aJl-
TOPUTMHUUYECKOTO MBIIIJIEHUS, HEOOXOAUMOIO, B YaCTHOCTH, JUIsl OCBOECHHUS Kypca
MH(POPMATUKHU, U OBJIAJICHUE HABBIKAMU JEIYKTUBHBIX paccyxaeHuil. [IpeoOpa3zo-
BaHHE CUMBOJIBHBIX ()OPM CIOCOOCTBYET Pa3BUTHIO BOOOPaXEHHs, CIIOCOOHOCTEH
K MaTeMaTH4Ye€CKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUYU HALEJIEHO Ha MOJIyuYeHUe
oOyJaroluMucs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTUYecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue martepuana CrOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJINYECKHUE, T'pauyecKkue, BHOCUT BKJIaa B (POPMUPOBAHUE MIPE-
CTaBJICHUHN O POJIM MaT€MAaTUKU B PA3BUTUHU LIUBUIM3AIMH U KYJIbTYpBHI.

CornacHo yueOHOMY IlaHy B 7—9 Kiaccax u3ydaercsl y4eOHbI Kypce «AJl-
reOpay, KOTOPBIN BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ienbl coaepkanus: «Hucna
U BBIYUCIICHUN», «AJreOpandecKkue BBIPAKEHUSN», «YPAaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 yaca (3 yaca B Hezeno), B 8 kiacce — 102 vaca (3 vaca B Heneno), B 9 kiac-
ce — 102 gaca (3 yaca B HEZIEITIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k npyroi. [loHsATHE pallMOHATBLHOTO YKCTIA, 3alUCh, CPABHEHUE, YIIOPSI0-
YUBAaHUE PAIMOHAIBHBIX uYucesl. ApudMeThyecKre IEUCTBUS C PallMOHATbHBIMU
yuciaMu. Pemienne 3aja4 u3 peaibHOM MPaKTUKK HA 4acTH, Ha TPOOH.

CreneHb ¢ HATypaJbHBIM IMOKa3aTeJeM: OIpeeeHHe, MPeoOpa3oBaHe BbI-
paXeHUN Ha OCHOBE OIpPEACNICHUs, 3amUCh OoJblIuX uyuceln. [IpolueHTsl, 3anuch
MIPOLIEHTOB B BUJE JIpoOU U JpoOU B BHJIEC MPOIIEHTOB. TpU OCHOBHBIC 3aJlayu Ha
IIPOLIEHTHI, PELICHNE 3a1a4 U3 PEaIbHON IIPAKTHUKHU.

[IppuMeHeHnEe NPU3HAKOB JIEIMMOCTH, PA3JI0KEHUE HA MHOKUATEIN HATYypAJIb-
HBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM 4YUCJE MpsMas U oOpaTHAs MPONOPLHUOHANb-
HOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

[lepeMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKECHUS C MEPEMEHHOU. JlomycTrmble
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK 1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAXXEHUs, MpaBUiia MPeoOpa3oBaHMsl CyMM U IPOU3Be-
JIEHUH, IPaBUJIA PACKPBITHS CKOOOK U NMPUBEIEHUS MOAOOHBIX CIaraeMbiX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHouwiensl U MHOTOWIEHBI. CteneHb MHOrowIieHa. CioXeHue, BhIYUTAHHUE,
YMHOXXEHHUE MHOIO4JIeHOB. POpMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJIpaT CyM-
MBI ¥ KBaapar pasHocTH. DopMyna pazHOCTH KBaJapaToB. Pa3nokeHne MHOroue-
HOB Ha MHOKHUTEJIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUs, PaB-
HOCHWJIBHOCTb YPAaBHEHHU.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEH JIMHEWHOTO
YPAaBHEHMS, PEIICHUE JIMHEWHBIX ypaBHeHUW. COoCTaBlIeHUE YpaBHEHUW IO YCJIO-
BUIO 3aJ1a4d. PemieHre TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JIuneiitHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEMHBIX YPABHEHUH C JIByMs IIEPEMEHHBIMU. PellleHne cCucTemM ypaBHEHUH CITO-
co00OM MmoacTaHOBKU. [Tpumepsl pellleHrs TEKCTOBBIX 3a/1ad C MOMOIIbI CHUCTEM
YPaBHEHHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcmucca U opAauHATa
TOYKH Ha KOOPJIMHATHOM I1ocKkocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOpPMYyIaMHU.
Urenue rpapukoB peanbHbix 3aBucumocteil. [lonstue pynkuuu. I'padux PpyHk-
nuu. CBoiictBa ¢yHkiuil. Jluneitnas ¢gynkuus, e€ rpaduk. ['padpuk dynkuuum y =
[X|. T'padmdeckoe penieHue TMHEWHBIX YpaBHEHHH U CHUCTEM JIMHEHHBIX ypaBHE-
HUH.

8 KJIACC

Yucsia v BbIYMCIEHUS

KBaapatHelii kopenb u3 uucina. [lonstue 06 uppanuoHaibHoM ymcie. Jlecs-
TUYHBIC NPUOIIDKEHUS] HUppalMoHANbHBIX 4Yucen. CBoilcTBa apudMeTHUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUUCJIEHUAM. J|eHCTBUTEIIbHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIil TpEXUIECH, pa30KEHUE KBAJIPATHOIO TPEXUJIEHA HA MHOYKUTE-
TN

AnreOpanyeckas npodb. OCHOBHOE CBOMCTBO anredpandeckoit apodu. Cio-
JKEHUE, BBIYMTAHUE, YMHOXKEHUE, JIeJIeHUe anreOpandeckux JpoOei. Pammonanb-
HbIC BBIPAXKEHUS U UX MPeoOpa3oBaHHUeE.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (popMyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teope-
Ma Buera. Pemenue ypaBHeHHI, CBOASIIMXCS K JIMHEWHBIM U KBaApaTHbIM. [Ipo-
cTeiime IpoOHO-pallMOHATBLHBIE YPaBHEHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHUM C IBYMsI epeMeHHbIMU. [IpuMepsl perenus cucTeM Helu-
HEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIMHA

[Tonsitue dynkumu. OOGIaCTh OMpENETICHUS] U MHOXKECTBO 3HAUYCHHM (PYHK-
. CriocoObl 3aAaHus PYHKIIUMA.

I'padux dbysxkumu. YUrenne coiicTB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIONINE MPSAMYI0 M OOpaTHYIO MPOTIOPIIMOHAIBHBIC 3aBU-
cuMocTH, ux rpadukn. Oyrakimn Y = X2, y = X3, Y = VX, y=|x|. [paduueckoe pe-
IIICHUE YPaBHEHUW U CHCTEM ypaBHEHUH.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEYHbIE JeCSITHYHbIE NpoOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE Me-
YKy MHO>KECTBOM JEHCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOU.

CpaBHeHHE IEHCTBUTENBHBIX YHCEN, apu(MeTHIeCKUE NEUCTBUS C JICHCTBU-
TEJIbHBIMU YHCIIAMH.

Pa3mepbl 00BbEKTOB OKPYKAIOLIETO MUPA, JJIUTEIBHOCTh MPOIECCOB B OKPY-
JKAIOIIEM MUpE.

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

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HAa MHOKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
areOpanvdeckuM METO/I0M.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPBIX JUHEHHOE, a Ipyroe — BTOpoil cteneHu. ['paduueckas uHTEp-
IIpeTalys CUCTEMBI YPAaBHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOU. Pemenue cucrem
JMHENHBIX HEPAaBEHCTB ¢ OJHOU mepeMeHHou. KBaaparHeie HepaBeHcTBa. ['padu-
4YeCcKasi UHTEpIpeTals HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CAMMETPHUH MapadOJIbI.

I'padukn dyskmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X[u1 ux
CBONCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[ToHsiTHE YMCIOBOW MOCAEAOBATEIBHOCTH. 3aJaHUE TIOCIEI0BATENBHOCTH pe-
KyppeHTHOH (opMyIioit u popmyson N-ro uieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmynbsl N-ro dieHa
apu(pMeTHYeCKON U reOMeTPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX NUJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHHBIM M AKCHOHEHUMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YUEB-
HOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTAThl OCBOCHUS MPOrpaMMbl Y4€OHOTO Kypca «AJreo-
pa» XapaKTEepU3YIOTCS:

1) narpuoTHYecKoe BOCIIMTAHME:

IPOSIBJICHMEM MHTEpEca K MPONUIOMY U HACTOSAIIEMY POCCUMCKON MaTeMaTH-
KM, [ICHHOCTHBIM OTHOLIEHUEM K JOCTH)KCHHUSIM POCCUHUCKUX MATEMATHUKOB U POC-
CUHCKOM MaTeMaTU4YECKOMW IIKOJIbI, K MCIIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYTUX
HayKaX U IPUKIATHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
IpaB, MPEACTABICHUEM O MaTEMATUYECKUX OCHOBaX ()YHKIMOHUPOBAHMS paziny-
HBIX CTPYKTYp, SIBJICHHM, IpOLEaAyp I'pa)IaHCKOro obOmiecTBa (Hampumep, BbIOO-
pBI, OINpPOCHI), TOTOBHOCTHIO K OOCYXJEHHIO 3TUYECKHUX IMPOOJEM, CBS3AHHBIX C
MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM BaXHOCTH MO-
PaIbHO-3TUYECKUX NPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTMBHOE Y4aCTHE B PEIICHUM ITPAKTHUYECKHUX 3a]a4 MaTeMa-
TUYECKON HAMNpPaBIEHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTeMaTH4YecKoro oOpa3oBa-
HUS Ha MPOTSHKEHUU BCEW JKU3HU ISl YCHEIIHOW MPO(PECCHOHATILHON AESITeNbHO-
CTH U pa3BUTHUEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM
VHAMBHUIYAJIbHON TPaeKTOPUU 0Opa30BaHUs U KU3HEHHBIX IJIAHOB C Y4ETOM JINY-
HBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIIPHUSITUIO MaTeMa-
TUYECKUX OOBEKTOB, 3aja4, PELUICHHUH, pacCyKI€HUNH, YMEHUIO BUJIETh MaTeMaTH-
YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMEel B JESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHbBIX IpEJl-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBLI U 00-
[IeCTBa, MOHMMAHMEM MAaTEMaTH4YeCKOW HAyKd KakK cQepbl ueloBeuecKOW maes-
TEJIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS LUBUJIM3ALMH, OBJIa-
JICHUEM SI3bIKOM MaTeMaTHUKW M MaTeMaTUYECKOM KYyJbTypOoW Kak CpelCcTBOM IO-
3HAHWS MUpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBbIKAMHU HUCCIEI0BATEIbCKOU Jes-
TEJIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHupPOBaHHE KYJILTYPbI 310POBbS H
IMOIUOHAJIBHOTO 0J1ATOMOTyYHS:

TOTOBHOCTBIO MMPUMEHATh MaTeMAaTHUYECKHE 3HAHUSI B MHTEPECAaX CBOETO 370-
POBBSI, BEJICHUS 3I0pPOBOTO 00Opa3a KHW3HH (3I0pOBOE MHUTaHWE, cOaJaHCHpPOBaH-
HBI PEXUM 3aHATUW W OTIbIXa, PETyJsipHas (U3HUecKas aKTUBHOCTH), chopmu-
POBAaHHOCTHIO HaBBIKA pedIeKCHH, TIPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKo-
O e MpaBa JAPYroro 4eaoBeKa;

7) 3KoJI0rNYecKoe BOCIUTAHHE:

OpUCHTaIMel Ha MPUMEHEHNE MaTeMaTHYEeCKUX 3HAHWHN JJIST pelIeHHsl 3a/1a4
B 00JIACTH COXPAaHHOCTH OKPYKAOIIEH Cpebl, ITIAHUPOBAHUS ITOCTYIIKOB U OIICH-
KM WX BO3MOXXHBIX IOCJIEACTBUI JJISi OKPYKAIOMIEH CPeJbl, OCO3HAHUEM TJI00aTh-
HOTO XapaKTepa dKOJOTHIECCKUX MPOOJIeM U MyTeH MX PEIICHHUSI,

8) aganTanusi K U3MEHSIIOMIUMCS YCJIOBHUSM COUMAJIbHOW U NMPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JEHCTBHSAM B YCIOBUSAX HEOMPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOSH KOMIIETEHTHOCTH Yepe3 MPAKTHUCCKYIO IeATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUUTBCS Y IPYTUX JIIOJICH, TPUOOPETaTh B COBMECTHOU ACATEIHPHOCTH HO-
BbI€ 3HAHUS, HABBIKK M KOMIIETCHIIUHN U3 OTbITA APYTHX;

HE0OXOAMMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHMM, B TOM 4HcCIie (HOpMyIn-
pOBaTh WJIEH, TOHATHSA, TUIIOTE3BI 00 0OBEKTaX W SBJICHHIX, B TOM YHCJIE paHee
HEW3BECTHBIX, OCO3HABATh NEe(MHUIIMTHI COOCTBEHHBIX 3HAHWUN W KOMIICTCHTHOCTEH,
IJIAaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlIUIO, BOCIPUHUMATh CTPECCO-
BYIO CUTYAaIIMIO KaK BBI30B, TPEOYIOIMIHUI KOHTPMEDP, KOPPEKTUPOBATh NMPUHUMAE-
MBbIC PEIICHUS W JCUCTBUS, (HOPMYIUPOBATH M OIICHUBATH PUCKU M TOCIEACTBUS,
dhopMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBblesiornyeckueeicTBUA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
O00BEKTOB, MOHSITUH, OTHOIIEHUN MEXIY MOHATUAMH, (HOPMYIUPOBATH OII-
peneNieHns MOHATHM, YCTaHABIUBATH CYIIECTBEHHBIN MPHU3HAK KiacCUu(u-
KaIluy, OCHOBaHHMS ISl 0000IIEHNS M CPAaBHEHUS, KPUTEPHH ITPOBOJIHUMOTO
aHaInu3a;

e BOCHPUHUMATH, (HOPMYJIUPOBATH U MPEOOPA30OBHIBATH CYXKIACHUS: yTBEP-
JUTENIbHBIC U OTPUIIATEIbHbIE, SAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;



BBISIBJISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPE-
yns B akTax, JaHHBIX, HAOMIONCHUAX U YTBEPKICHUX, MpeAsiaratb Kpu-
TE€PUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JIeNIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, N€TyKTUBHBIX U UH-
JOYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUEHU IO aHAJIOTUH;

pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIE JI0KA3aTEIbCTBA
MaTeMaTHUYeCKUX (PaKTOB, BBICTpAaUBATh apryMEHTALMIO, IPUBOJIUTE MIPU-
MEpbI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMUS;
BbIOMpaTh croco0 peleHusl yueOHOM 3a7aun (CpaBHUBAaTh HECKOJIBKO Ba-
PHAHTOB pEIIEHUS, BHIOMpATh HamboJee MOAXOIALINN ¢ yuéTOM caMo-
CTOSITEJIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3zoBbiencciienoBarebcKue1eiCTBHA

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEI0BATEIbCKUNA MHCTPYMEHT IO3HAHUS,
(GopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOLIKME IPOTUBOPEUHE, MPOOIIEMY, Ca-
MOCTOSITEJIbHO yCTaHABJIMBaTh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUMOTE-
3y, apryMEHTUPOBATh CBOIO MO3UIIUI0, MHECHHUE;

MPOBOAUTH MO CaMOCTOATENIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN KC-
MEePUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE MO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOIECCA, a TAKKE BBIABUTATH
MPENOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OPMAIIMH, JaHHBIX, HE-
O00XOIMMBIX JUIsl pElIeHUs 3a/1a4H;

BBIOMPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH-
(dbopmaluIo pa3IMYHbIX BUAOB U (DOPM MpeCTaBICHUS;

BbIOMpATh (OpMY MPEACTaBICHUS MHPOPMALUU U WILIFOCTPUPOBATH pe-
[IaeMbl€ 33Jja4l CXeMaMu, AMarpaMMaMu, HHOHM rpaukoi U ux KoMOUHa-
USIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:

BOCIIpPUHUMATL U (bOpMYHHpOBaTB CYXKIACHUSA B COOTBCTCTBHUU C YCIIOBU -
MH U OCJIIIMHU O6H16HI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIPAKATH CBOKO TOYKY



3peHUs] B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS IO XOIY
peleHus 3a1a4i, KOMMEHTHPOBATh MOTYUYSHHbBIN pPe3yibTar;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA IIOUCK
pEILIECHNUs], CONIOCTABIIATh CBOM CYXKICHUSI C CYKICHUSIMH APYTUX yYaCTHU-
KOB JMasiora, 0OHApYXKUBATh Pa3Indle U CXOJCTBO MO3UIIUNA, B KOPPEKT-
HOU opMe HopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
IPEJCTaBISITh PE3YJIbTAaThl PEIICHUs 33aJauM, SKCIIEPUMEHTa, MCCIIEA0Ba-
HUS, IPOEKTA, CAMOCTOATEIBHO BEIOUPATh (pOPMAT BBICTYIUICHUS C YUETOM
3aJ1a4 NPE3eHTaluu U 0COOEHHOCTEN ayJUTOPHH;

MOHMMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYalb-
HOM pabOThI IPU PEIICHUU YYEOHBIX MaTEMaTHUECKHX 3a71aY;

IPUHUMATh LEJIb COBMECTHON AESTENBbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOI paboThl, paclpenesTh BUibl padboT, J0roBapuBaThCs, 00Cy-
XKIAaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IATh MHEHUSI HECKOJIBKUX JIIO-
nen,

y4acTBOBaTh B IPyNNOBBIX QopMax padoThl (0OCykaeHHs, OOMEH MHe-
HUSIMHU, MO3TOBBIE IITYPMbI U JPYTUE), BBIIOJIHATH CBOK YacTh padOThI U
KOOPAMHHUPOBATh CBOM JIEHCTBUS C APYTUMHU UYJI€HAMH KOMAaH/bI, OIICHU-
BaTh KQ4e€CTBO CBOETO BKJIa/a B OOIIUI MPOIYKT MO KpUTEPHSIM, CHOpMY-
JUPOBAHHBIM yUYAaCTHUKAMU B3aHMMOJICHCTBHSL.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATH Bapu-
aHTBI PEIICHHH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

BJIAJETh CIIOCOOAMU CaMOINPOBEPKU, CAMOKOHTPOJIA MPOLECCa U pe3ysIbTa-
Ta pelIeHNs MaTEMAaTUYECKOM 3a/1auu;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUN 33]1a-
Y¥, BHOCUTh KOPPEKTHUBBHI B JIESITEIILHOCTh Ha OCHOBE HOBBIX 00CTOS-
TEJILCTB, HAWJACHHBIX OIIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATa JACATEIBHOCTU NOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHKCHUS WU HETOCTIKCHUS 11ETH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K konmy oOydenus B 7 kjacceoOyqarOmUNUCS MOTYYUT CIAEAYIOLIUE Mpe-
METHBIE PE3YJIbTaTHI:

Yucsia v BbIYMCIEHUS

BoinonHsTh, co4yeTass YCTHbIE M NHChbMEHHbIE NPUEMBI, apuMeTHUecKue
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKCHUN, COIAEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuTh OoT 0AHON (HOPMBI 3aMKMCH YUCEN K APYyroM (mpeoOpa3oBbIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHO-
CTH B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAJOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJisTh yncia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUI, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BhIpXKCHUHN. BBIMOMHATH AEHCTBUS CO CTENECHIMU C HATYypaJlbHBIMU T10-
Ka3aTeJsIMU.

[IpuMeHATh OpU3HAKU JEIUMOCTH, Pa3IOKCHUE HAa MHOXKUTEIU HaTypallb-
HBIX YHCEIL.

Pemath MpakTUKO-OpUEHTUPOBAHHBIE 337a4H, CBSI3AHHBIE C OTHOLLIEHUEM Be-
JIUYUH, MPONOPIHMOHAIBHOCTBIO BEJIUYUH, MPOIEHTAMH, UHTEPIPETUPOBATH pe-
3yJbTaThl PEUICHUS 3a7a4 C yU€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU pac-
CMaTPUBAEMBIX 0OBEKTOB.

AaredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipolecce OCBOCHUS yUeOHOro MaTepuarna.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIPQKCHHUM MPHU 3aJaHHBIX 3HAYCHUSIX T1e-
PEMEHHBIX.

BrimonHsaTh TpeoOpa3zoBaHus 1EJIOr0 BBIPAKEHUS B MHOTOWIEH MPUBEICHH-
€M MOJOOHBIX CJIaraéMbIX, PaCKphITUEM CKOOOK.

BrINOMHATH yMHOXKEHUE OJJTHOWICHA HA MHOTOWIEH U MHOTO4JIEHa HA MHOT'O-
YJIeH, IPUMEHATHh (POPMYJIbI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

Ocy1IecTBIATh PA3JIOKEHUE MHOTOUJIEHOB Ha MHOXHUTEIU C MOMOIIBIO BbI-
HECEHHs 3a CKOOKHM 0OIIero MHOXXHTENS, TPYNIUPOBKH ClaraeMbiX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPaJIbHBIMM IOKA3aTEISIMU IS IIpe-
oOpa3oBaHUsI BBIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA



Pewmats nuHENHbIE YpaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHSS IIPABUJIa I1e-
pexoz1a OT HCXOQHOTO YPABHEHMS K PABHOCUIBHOMY eMy. lIpoBepsTs, ABnsercs nu
YHUCIIO KOPHEM yPaBHEHUS.

[TpumeHsATh rpaduueckre METObI IPU PEILIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOupaTe npUMepHI Map YKCEll, SBISIOMINXCS PEIICHUEM JUHEHHOTO ypaB-
HEHUS C ABYMS IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM MJIOCKOCTU IpaUK JUMHEWHOTO YpaBHEHMS C ABY-
Msl TIEPEMEHHBIMHU, TOJIb3YSCh TPapUKOM, IPUBOIUTH MPUMEPHI PEIICHUS ypaBHE-
HUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBiATh U peniaTh JMHEMHOE YpaBHEHUE WJIM CUCTEMY JIMHEHHBIX ypaB-
HEHUU 110 YCIIOBUIO 3a/1a4H, HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a-
Jlayyl TIOJIYYEHHBIN PE3yIbTAaT.

DOyHKIUU

N300paxkath Ha KOOPJIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJbl, 3aAlIMCHIBATh YHCIOBBIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIBIO (PYHKUINN U3BECTHBIE 3aBUCUMOCTH MEXKIY BEIUYH-
HaMM: CKOpPOCTb, BpEMsl, PACCTOSIHUE, LIE€HA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOIU-
TEJILHOCTh, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeAcCTaBiICHUS W aHaiIM3a MHGOpMaIUH,
U3BJIEKAaTh U UHTEPIPETUPOBATHh UH(POPMALINIO U3 TPaPUKOB PeasIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHiy oOydenus B 8 kjacceoOyyaromMiics MOTYYUT CIEIYIOUIUE MPEe-
METHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJIEHHUS U BBIYUCICHUN, U300pakaTh 1€HCTBUTEIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[IpumeHsaTh mOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHHU, UCIOJB3Yys MPH HEOOXOAWMOCTH KaJbKYJISTOP, BBIMOJHATH
npeoOpa3oBaHusl BRIPAXKECHUM, COAEPKAIIUX KBaJApaTHbIe KOPHU, UCIIOJIb3YSl CBOM-
CTBa KOPHEM.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh MOHATHE CTENEHHU C ILIEJIBIM IMOKa3aTelieM, BBIMOJIHATh Mpeodpa-
30BaHMSI BBIPAXKEHUH, COJIEPIKAIIMX CTEIICHH C LIEJBIM MOKa3aTeseM.

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

PackianpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPAaBEHCTBA

Pemiath nvMHEMHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JIM ypaBHEHHE WM CUCTEMa YPaBHEHUN PEIICHUsI, €CIIM UMEET, TO CKOJIBKO, U MPO-
yee).

[lepexoauTh OT CIOBECHON (POPMYIUPOBKH 33Ja4M K €€ airedpandeckon Mo-
JIETIM C TIOMOIIBIO COCTABJIEHUSI YPABHEHUSI WM CUCTEMbl YPAaBHEHUW, HHTEPHpE-
TUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ]1auy MOJYYEHHBINA PE3yiIbTar.

[IpuMeHATh CBOMCTBAa YHMCIOBBIX HEPABEHCTB JJIsi CPABHEHMUSI, OIICHKH, pe-
1aTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI, J1aBaTh rpadu-
YECKYIO WILTIOCTPALMI0O MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUCHMUS), ONIPEALIsATh 3HaUCHUE (PYHKIIUM 10 3HAYCHUIO ap-
TYMEHTa, OTIPeJIeIISATh CBOMCTBA (DYHKIIHMH 110 €€ TpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = k/x,y =x2,y = x3,y = x|, y = VX, OIICHIBaTH CBOICTBA YHCIOBOH (yHK-
UM 10 €€ rpaduKy.

K xoniy oOydeHus B 9 kjiacceoOydyarolmuiicss MOMYYUT CIEAYIOIUEe Mpe-
METHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuate apudmeTndyeckue AeHCTBUS ¢ pallMOHAIBHBIMU YHCIIaMH, COYe-
Tasi yCTHbIE U MUCbMEHHBIC MPUEMBI, BBITIOJHATh BEIYUCIICHUSI ¢ UppaAIlMOHATbHBI-
MU YUCJIAMH.

Haxonutes 3HaueHus: cTeneHer ¢ UENbIMU MMOKa3aTeIssMU U KOPHEW, BBIYKC-
JISITh 3HAYEHUSI YUCIIOBBIX BBIPAKCHUH.



OKpyrasTh AEHCTBUTEIbHBIE YMCIA, BBIIOJHATh NPUKUAKY pE3yJbTaTa BbI-
YUCJICHUH, OLIEHKY YHCIJIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

Pemare nuHEWHBIE W KBaJApaTHBIC YPaBHEHHUs, YPAaBHEHUS, CBOMISIIMECS K
HUM, [IPOCTENIINE TPOOHO-PALlMOHAIBHBIE YPABHEHMUSL.

Pemats cuctemsl 1ByX JINHEMHBIX YPABHEHUU C ABYMS IEPEMEHHBIMU U CHC-
TE€MBI JIBYX YPAaBHEHUN, B KOTOPBIX OJTHO YPABHEHHUE HE SIBIACTCS JINHEVUHBIM.

Pemarp TekcToOBbIE 3a/1auu areOpandeckuM CriocoOOM € MOMOLIBIO COCTaB-
JICHUS1 YPaBHEHMS WIA CUCTEMBI IBYX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

[IpoBOIUTE MpOCTENIINE UCCIEAOBaHUS YPABHEHUM UM CUCTEM yYpAaBHEHMM, B
TOM YHCII€ C TPUMEHEHHEM TrpaduuecKuX MpeACcTaBleHUl (yCTaHaBIMBaTh, UMEET
JIM YPABHEHME WM CUCTEMA YPABHEHUN PELICHHUS], €CIIM UMEET, TO CKOJIBKO, U IIPO-
gee).

Pemarp nuHelHbIe HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, N300paxkaTh pe-
IIEHNE HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3alMChIBATh PEIICHUE C IIOMOIIBIO CUM-
BOJIOB.

Pemrate cucTeMBI JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIO-
M€ KBaJpaTHOE HEPABEHCTBO, N300paXkaTh pPELICHHE CUCTEMbl HEPABEHCTB Ha YM-
CJIOBOW MPSIMOM, 3aIIUCHIBATH PEILIEHUE C IIOMOILIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh QpyHKIMM M3yuyeHHBIX BUAOB. [loKa3bIBaTh CXeMaTUYECKU pac-

MOJIOXKCHHUE Ha KOOPMHATHOW TUIOCKOCTH rpadukoB GyHKIMA Buaa: ¥ = KX, y = kx
+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBUCHMOCTH OT 3HAYCHHUIA
K03 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U H300paxarb CXxeMaTH4YEeCKU rpaduKu KBaJApPaTUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI O UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacno3naBaTh apu(pMETHUYECKYI0 U F€OMETPUUYECKYIO MPOTPECCUU TMPHU pa3-
HBIX CII0co0ax 3agaHusl.

BBINOTHATE BBIYMCIEHUS C UCIIOJIB30BaHUEM (POPMYJ N-TO WieHa apupMeTH-
YECKOM U T€OMETPUYECKON POTrPECCUM, CYMMBI IEPBBIX N YWICHOB.

N300paxaTh 4iIeHbI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM ILIOC-
KOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

HaunmenoBaHmue pa3xeioB u
TEMIIPOIrPpaMMBbI

Yucmna v Beruncienus. Paimo-
HaJIbHEIE UHCiIa

KoanuecTtBouacoB
Kon-
IMpaxk-
TPOJb-
THYe-
Bcero HbIE
cKHue pa-
pado- P
00ThI
TBI
25 1 1

JIEKTPOH-
Hble (uud-
poOBbI€) 00-
pa3oBarelib-
HbIe pecyp-
Chbl

bubmmoreka
IHOK

https://m.edsoo
.ru/7f415h90

CHHCOK HTOTOBBIX
IUIAHUPYEMBIX pe-
3yJIbTATOB € yKa3a-
HHEM ITAIoOB UX
(popmupoBanus

-BBINIOJIHATB, coueras
YCTHbIE M THChMEHHbBIE
npuéMbl,  apudMeTnye-
CKHE JEHUCTBUS C paluo-
HaJIbHBIMHU YUCIIAMH;

-HaXOAWTh 3HAYEHUS YU-
BBIPAXKCHU,

MPUMEHSTh  Pa3HOOOpas-

CJIOBBIX

HbIE CIOCOOBI U TPUEMBI
3HAYCHUH
BBIPAXKCHU,
OOBIKHO-

BBIYHCIIEHHS
JPOOHBIX
COJIePIKAIIINX
BEHHBICE W JCCATHYHEIC
Apoou;

- TPUMEHSATh TMPHU3HAKH
JIEIUMOCTH, Pa3I0KECHUE

Ha MHOXHWTEIM  HAaTy-
palbHBIX YHCEIL,
- pewlaTb  NPAKTHKO-

OPHUCHTUPOBAHHBIC 3aJiad-
YH, CBA3aHHBIC C OTHOIIC-
HHUCM BCJIMYHH, IIPONOp-

ITUMOHAJIBbHOCTBIO BCJIN-

Cnoco0 omeHKH
HTOIrOBBIX IJIAHH-
PYEMBIX pe3yJib-
TaTOB

Jlmaraoctuaeckas
paboTa, KOHTpOJIbHAS
pabota, caMmocTos-
TeJbHas padoTa,
poBepoyHas pado-
Ta, MATEMATHYECKHIA
JUKTAaHT, TCPMUHO-
JIOTUYECKUN TUK-
TaHT, 3a4eT.
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2

AnrebpanyecKUeBbIPAKEHUS

27

Bbubmmoreka
HOK

https://m.edsoo
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YWH, IPpOLCHTAMU

- NCTIOJIb30BaTh anreo0-
panyecKyo TEPMHUHOJIO-
THIO U CHMBOJIUKY, IPH-
MEHSATH €€ B IIpoIecce
OCBOEHUS y4eOHOTO Ma-
Tepuana.

- HaXOJUTh 3HaUeHUS Oy-
KBEHHBIX BBIPOXXEHUH IpU
3aJaHHBIX 3HAYCHUSX IIe-
PEMCHHBIX.

- BBITIONTHSATH MPeoOpas3o-
BaHUs LIEJIOTO BBIPA)KEHUS
B MHOTOYJICH [IPHUBEACHU-
€M MOJIOOHBIX CIIaraeMbIX,
PacKphITHEM CKOOOK.

- BBINIOJIHATH YMHOKEHHE
OJTHOWJICHa HA MHOTOWICH
1 MHOTO4YWIEHA Ha MHOTO-
YlleH, IPUMEHATH POpMY-
JIBI KBaJpaTa CyMMbI U
KBaJ[paTa Pa3HOCTH.

- OCYIIECTBIISITH Pa3Jio-
JKEHHE MHOTOUYJICHOB Ha
MHOHTENH C TIOMOIIBIO
BBIHECEHHS 32 CKOOKH
00111ero MHOXKHUTEJIS,
TPYNIIMPOBKH CJIAra€MBbIX,
pUMEHEeHUs1 POPMYII CO-
KPAIEHHOTO YMHOXEHUS.
- MPUMEHATH Peodpazo-
BaHUsI MHOIOWIEHOB JJIsI
peleHus pa3IuuHbIX 3a-
Jlad U3 MaTeMaTHUKH,

Jnarnoctuyeckas
paboTa, KOHTpOJIbHAS
pabota, caMOCTOsI-
TeJbHas padoTa,
poBepovHast pabo-
Ta, MAaTEeMaTUICCKHIA
JUKTAaHT, TCPMUHO-
JIOTUYECKUN TUK-
TaHT, 3a4eT
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YpaBHEHHS 1 HEPABEHCTBA

20

Bbubmanoreka
HOK

https://m.edsoo
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CMEXXHBIX IPEIMETOB, U3
peabHOM MPaKTHUKH.
-MCIOJIb30BATh CBOWCTBA
CTENEHEHN ¢ HaTypaJIbHbI-
MU TIOKa3aTeIsIMH IS
npeoOpazoBaHMs BEIpa-
JKEHUH.

-peluaTh JIMHEWHBIE ypaB-
HEHMsI C OJTHOU NepeMEH-
HOM, IpUMEHSA IIpaBuiIa
nepexoja OT UCXOHOTO
ypaBHEHUS K paBHOCHJIb-
HOMY eMy. [IpoBepsTs,
SIBIIIETCS JIM YUCTIO KOP-
HEM YPaBHEHHUSI.

- IPUMEHSTH Tpaduue-
CKH€ METOJbI IPH periie-
HUU JIMHEWHBIX YpaBHE-
HUH U UX CHCTEM.

- moaOupaTh NpUMeEpHI
1ap YUCEll, SBJISIOMUXCS
pelIeHreM JINHEHHOTO
YpaBHEHUS C IByMs T1e-
PEMEHHBIMHU.

- CTPOUTH B KOOPJIUHAT-
HOW TNIOCKOCTHU Tpaduk
JMHEWHOTO YpaBHEHHUS C
JByMsI IEPEMEHHBIMH,
MOJIB3YACh TpauKOM,
MIPUBOJUTH IPUMEPHI pe-
LIEHNS] ypaBHEHUS.
-pemaTh CUCTEMBI IBYX
JIMHEWHBIX ypaBHEHUM ¢

Jlmaraoctuaeckas
pabota, KOHTpOJIbHAS
pabota, caMmocTos-
TeJbHas padoTa,
npoBepoyHas pado-
Ta, MaTeMaTHYCCKUH
JUKTAaHT, TCPMUHO-
JIOTUYECKHH JTUK-
TaHT, 3a4€T
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Koopaunats! u rpapuky.
DyHKIMHU

24

Bubanoreka
HOK

https://m.edsoo
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IBYMS IEPEMEHHBIMH, B
TOM YHCIIe TpaQUIECKH.

- COCTaBJIATh U pellaTh
JIMHEHHOE YpaBHEHUE WIH
CUCTEMY JIMHEUHBIX
YPaBHEHUI O yCIOBUIO
3aJa4u, HHTEPIPETUPO-
BaTh B COOTBETCTBHUH C
KOHTEKCTOM 3aJa4H I0-
JyYEHHBIN pe3ynbTar.

- U300pakaTh Ha KOOP/IH-
HaTHOM MpsSIMOM TOYKH,
COOTBETCTBYIOIINE 3a-
JaHHBIM  KOOpAMHATaM,
Jy4d, OTpPEe3KH, MHTEepBa-
Jbl, 3aMUChIBaTh YHCIIO-
BbIE IPOMEXYTKH Ha all-
re0OpanvecKkoM s3bIKE.

- OTMeYaTh B KOOPJIUHAT-
HOW IIJIOCKOCTH TOYKH I10
3aJaHHBIM KOOpAMHATaM,
CTPOUTH IpaduKu JTUHEH-
HeIX ¢yHKuui. CTpouTh
rpaduk QyHKOMH Y = [X].

- OIHUCHIBaTh C IIOMOIIBIO
(yHKUMH H3BECTHBIE 3a-
BHUCHUMOCTH MEXIy BeH-
YHHAMH: CKOPOCTh, BpeE-
Ms, PpAaccTOsHHE, IIEHa,
KOJIMYECTBO, CTOMMOCTH,
MIPOU3BOIUTEIBHOCTD,
BpeMs, 00bEM paboThI.
-HaXOAUTh 3HAYCHUE
(YHKIMH 110 3HAYCHUIO e&

Jlmaraoctuaeckas
pabota, KOHTpOJIbHAS
pabota, caMmocTos-
TeJbHas padoTa,
npoBepoyHas pado-
Ta, MATEMATHYECKHIA
JUKTAHT, TCPMUHO-
JIOTUYECKUN TUK-
TaHT, 3a4eT
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apryMeHra.
- MOHUMAaTh rpapUUECKUit
Croco0 TMpeNCcTaBICHUs U
aHanm3a  wHOOpPMAIHH,
W3BJICKATh U WHTEPIPETHU-
poBaTh WH(pOpMAIHIO W3
rpadukos peaNbHBIX
MPOIIECCOB U 3aBHCHUMO-

cTell.

[ToBTOpEeHME M 0000IIIEHNE

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

bubmmoreka
IHOK

https://m.edsoo
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Jlmarnoctuueckas
paboTa, KOHTPOJIEHAS
paboTa, caMOCTOSI-
TeJbHas paboTa, 3a-
ger
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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/ENIOB IIKOJbHOW MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOILIEHUM M B3aHMMHOE PACIIOJIOKEHUE, ONUPAETCS HA JIOTUYECKYIO, TOKA3ATEIb-
HYTO0 JTUHUIO. [[eHHOCTh M3y4YeHUsI TEOMETPUHU HA YPOBHE OCHOBHOTO OOIIEro odpa-
30BaHMSI 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIMICS YYUTCS MPOBOJIUTH JTIOKA3aTeNb-
HBIE PACCYKJICHHS, CTPOUTH JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBaTh UCTUHHBIC
YTBEPKIAEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHUS «OT
IPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH OOpaTHBIC YT-
BEPIKJICHHUSL.

BTopoii 11e1b10 3y4eHHs] T€OMETPUH SIBIIIETCS UCIIOJIB30BAHUE €€ KaK MHCT-
PYMEHTa MpU PEUICHUH KaK MaTEMAaTHUYECKUX, TaK U MPAKTUYECKHUX 3a/]ad, BCTpe-
YalOlUXCs B peajbHOU ku3HU. OOydarolmuiics JOHKEH HAyYUThCA OINpPEAEIIUTD
F€OMETPUYECKYIO PUTYpPY, OUCATh CIOBAaMU AAHHBIA YEPTEXK UM PUCYHOK, HAUTH
IUIOLIAAb 3€MEIBHOI0 Y4acTKa, pacCyuTaTh HEOOXOIMMYIO JJIMHY ONTOBOJIOKOH-
HOTro KaOess Uiy TpedyeMble pa3Mepbl rapaxka JIjsi aBTOMOOUIISl. DTOMY COOTBET-
CTBYET BTOpasi, BBIYMCIATEIbHAS JUHUSA B M3y4eHUU reomerpuu. llpu pemenun
3aJ1a4y MPaKTUYECKOIro Xapakrepa 00yJaromuics yUYUTCsl CTPOUTh MaTEMaTUYECKUE
MOJIEJIA PEATIbHBIX KM3HEHHBIX CUTYallMi, TPOBOJUTH BBIYUCIECHUS U OLICHUBATh
aJIeKBaTHOCTB IIOJIyYEHHOIO pe3ysbTara.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUM C JAPYTUMHU Yy4e€OHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUS T€OMETPUIECKUX (DUTYP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKE. DTU CBs3M Haubosee SipKO BUIHBI B TeMax «Bektopsn», « TpuroHomer-
pUYECKHe COOTHOIICHU Y, «MeTon koopauHat» U « Teopema [Tudaropay.

VYuebnsiii Kypc «I'eomMeTpus» BKIIIOYAET CIEIYIONUE OCHOBHBIE pa3/eibl CO-
nepxxanus: «l'eomerpuueckue GUrypbl U X cBOCTBay», «M3mepenue reomerpuye-
CKUX BEJIMYUHY», «JleKapTOBbl KOOPJAWHATHI HA MIOCKOCTHY, «BeKTophD», «JIBHKe-
HUS TI0cKoCcTHy, «IIpeodpa3oBanus mogo0us» .

Ha usyuenue yueOHnoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJIeNI0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiac-
ce — 68 JacoB (2 Jaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, npsMasi, OTpe30K, JIyd. YToJ. Buabl
yriaoB. BepTukanbHble U CMEXHBIE yIUIbl. buccektpuca yria. JlomaHas, MHOro-
yroibHUK. [lapamiensHOCTh U IEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuuHblie Gurypel. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuu. [Tpume-
PBl CUMMETPHUH B OKPYXKAOIIEM MHUPE.

OCHOBHBIE IOCTPOEHUS C MMOMOILBIO HUPKYJIA U JIMHEWKHU. TpeyroabHuk. Bol-
coTa, MeJlnaHa, ONCCeKTpHCa, UX CBOMCTBA.

PaBHOOEIpeHHBI W PaBHOCTOPOHHHUH TpeyrojibHUKH. HepaBeHCTBO Tpe-
YTOJIbHHKA.

CBoiicTBa ¥ MPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKA. [[pru3Haku paBeHCT-
Ba TPEYTOJIbHUKOB.

CBolicTBa U NMIPU3HAKHU NapaJUIEIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONIBHBIA TPEYroJbHUK. CBOMCTBO MEIHMAHBI IPSIMOYTOJIBHOIO TpE-
YTOJIbHHUKA, NMPOBENEHHOW K THNOTEHY3€. [Ipr3Haku paBeHCTBA NMPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. 1IpsIMOYTrONIBHBII TPEyTONbHUK € yTriioM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOoJbllel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MECTO TOUEK. bUCCEKTpHUCa yriia U CEpEAUHHBIN MEPIICHIU-
KYJISIp K OTPE3KY KaK T€OMETPUYECKHUE MECTA TOUYEK.

OKpy>KHOCTb U KpPYT, XOpAa U AMAMETP, UX CBOMCTBA. B3anMHOe pacnoioxe-
HUE OKPYKHOCTH M mIpsMoin. KacarenbHas M cekymas K OKPYKHOCTH. OKpyx-
HOCTb, BIIMCaHHAasA B yroJl. BnimcanHas 1 OmMcaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KVIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBocTBa. YacTHeie
Cillyyau MapajjiesiorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKas Tpamenus, e€ cBoiicTBa M mpusHaku. [Ipsmo-
YTOJIbHASI TpaneIusl.

Meron yaBoenust Mmeauansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp mace TpeyronbHuKa.

[Tono6ue TpeyroasHUKOB, KO3 duimeHt nomodus. [lpusnaku mogodus Tpe-
yroabHUKOB. [IpuMenenre mogooust mpu pereHn MPakTHIECKUX 3a1ad.



CpoiicTBa miuomazeil reomerpuueckux ¢uryp. @opmyssl Ui IOMAAA Tpe-
yrOJbHUKA, MapajuiesorpaMma, pomoda u Tpanenuu. OTHOLICHHE MUIOMIaled Mo-
TOOHBIX QUTYD.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl [Tudaropa npu pemrennu npak-
TUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUroHOMETpUUYECKUEe (PYHKLIUU yT-
s0B B 30, 45 u 60°.

BrmcaHHbIE U LIEHTpaNbHBIE YIUIBI, YTOJ MEXKAY KACATENBHOM M XOpIOU. YT-
JbI MEXAY XOPJAAMH U CEKYIIMMHU. BriMcaHHbIE U ONKCAaHHBIE YETHIPEXYTOJIbHUKU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocunyc, Tauredac yrioB ot 0 g0 180°. OcHOBHOE TPpUTOHOMETpHUUE-
CKO€ TOXkecTBO. DOpMyJIbl IPUBEICHHUS.

Pemenne tpeyrosbHHKOB. Teopema KOCMHYCOB M T€opeMa CHHYCOB. Pemre-
HUE MPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CH-
HYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MPOU3BEACHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUU OTPE3-
KOB CEKYLIMX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

BekTop, anvHa (MOAy/b) BEKTOpPA, COHANPABICHHBIE BEKTOPHI, IPOTUBOIIO-
JIO’KHO HaIIpaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
olepanry Haj BEKTOpamu. Pa3nokeHne BEKTOpa 10 ABYM HEKOJJIMHEAPHBIM BEK-
topaMm. Koopaunatel Bekropa. CKaJiipHOE MPOU3BEAECHUE BEKTOPOB, TPUMEHEHHUE
JUTSL HAXOK/ICHUS IJTMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpAMHATAaX, [EPECECUCHUE OKPYKHOCTEW M NPsIMbIX. MeTox KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[nmMHA OKpy»KHOCTH. I'panycHas u paanas-
Has Mepa yrJja, BBIYHACIEHHUE UIMH OYr OKpYyKHOCTeH. [lmomans kpyra, cekropa,
CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (daemMeHTapHbIe
npeactaiienus). [lapannensublii nepenoc. [ToBopor.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YUEB-
HOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUSI MporpamMmbl yuyeOHoro kypca «lI'eo-
METPHUSD» XapaKTEPU3YIOTCSL:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IPOSIBJICHMEM MHTEpEca K MPONUIOMY U HACTOSAIIEMY POCCUMCKON MaTeMaTH-
KU, [IEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM POCCUHCKHX MAaTeMaTUKOB M POC-
CUICKOM MaTeMaTH4eCKO! IIKOJbI, K UCIIOJIb30BAHMIO ATUX JOCTHKEHUN B APYTUX
HayKaX U IPUKIAIHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
IpaB, MPEACTABICHUEM O MaTEMATUYECKUX OCHOBaX ()YHKIMOHUPOBAHMS paziny-
HBIX CTPYKTYp, SIBJICHHM, IpOLEAyp I'pa)kIaHCKOro oO0IiecTBa (Hampumep, BbIOO-
pBI, OINpPOCHI), TOTOBHOCTHIO K OOCYXJEHHIO 3TUYECKHUX IMPOOJEM, CBS3AHHBIX C
MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM BaXHOCTH MO-
PaIbHO-3TUYECKUX NPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTMBHOE y4aCTHE B PEIICHUM IIPAKTUUYECKUX 3a]a4 MaTeMa-
TUYECKON HAMNpPaBIEHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTeMaTH4YecKoro oOpa3oBa-
HUS Ha MPOTSHKEHUU BCEW JKU3HU ISl YCHEIIHOW MPO(PECCHOHATILHON AESITeNbHO-
CTH U pa3BUTHUEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM
VHAMBHUIYAJIbHON TPaeKTOPUU 0Opa30BaHUs M KU3HEHHBIX IJIAHOB C YYETOM JINY-
HBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIIPHUSITUIO MaTeMa-
TUYECKUX OOBEKTOB, 3aja4, PELUICHUH, pacCyKI€HUNH, YMEHUIO BUJIETh MaTeMaTH-
YECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMEel B JESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHbBIX IpEJl-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBLI U 00-
[IeCTBa, MOHMMAHHEM MAaTEMaTH4YeCKOW HAyKd KakK cQepbl uelIOBEYeCKOH naes-
TEJIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS LMBUJIM3ALMH, OBJIa-
JICHUEM SI3bIKOM MaTeMaTHUKW M MaTeMaTUYECKOM KYyJbTypOoW Kak CpelCcTBOM IO-
3HAHWS MUpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBbIKAMHU HUCCIEI0BATEIbCKOU Jes-
TEJIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POopMHPOBaAHUE KYJILTYPbI 310POBbS M
IMOIUOHAJIBHOTO 0J1ATOMOTyYHS:

TOTOBHOCTBIO MMPUMEHATh MaTeMAaTHUYECKHE 3HAHUSI B MHTEPECAaX CBOETO 370-
POBBSI, BEJICHUS 3I0pPOBOTO 00Opa3a KHW3HH (3I0pOBOE MHUTaHWE, cOaJaHCHpPOBaH-
HBI PEXUM 3aHATUNA W OTIbIXa, PETyJsipHas (U3HUecKas aKTUBHOCTB), CHopMHu-
POBAaHHOCTHIO HaBBbIKA pedIIEeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OMHMOKY M TaKo-
O e MpaBa JAPYroro 4eaoBeKa;

7) 3KoJI0rNYecKoe BOCIUTAHHE:

OpUCHTaIMel Ha MPUMEHEHNE MaTeMaTHYEeCKUX 3HAHWHN JJIST pelIeHHsl 3a/1a4
B 00JIACTH COXPAaHHOCTH OKPY’KAOIIEH Cpebl, ITIAHNPOBAHUS MTOCTYIIKOB M OIICH-
KM WX BO3MOXXHBIX IOCJIEACTBUI JJISi OKPYKAIOMIEH CPeJbl, OCO3HAHUEM TJI00aTh-
HOTO XapaKTepa dKOJOTHIECCKUX MPOOJIeM U MyTeH MX PEIICHHUSI,

8) aganTanusi K U3MEHSIIOMIUMCS YCJIOBHUSM COUMAJIbHOW U NMPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEOMNPEASIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOSH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUCCKYIO IeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUUTBCS Y IPYTUX JIIOJICH, TPUOOPETaTh B COBMECTHOU ACATEIHPHOCTH HO-
BbI€ 3HAHUS, HABBIKK M KOMIIETCHIIUHN U3 OTbITA APYTHX;

HEO0OXOAMMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHMM, B TOM uuciie GOpMyu-
pOBaTh WJIEH, TOHATHSA, TUIIOTE3BI 00 0OBEKTaX W SBJICHHIX, B TOM YHCJIE paHee
HEW3BECTHBIX, OCO3HABATh NEe(MHUIIMTHI COOCTBEHHBIX 3HAHWUN W KOMIICTCHTHOCTEH,
IJIAaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlIUIO, BOCIPUHUMATh CTPECCO-
BYIO CUTYAaIlMIO KaK BBI30B, TPEOYIOIIHNIA KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAE-
MBbIC PEIICHUS W JCUCTBUS, (HOPMYIUPOBATH M OIICHUBATH PUCKU M TOCIEACTBUS,
dhopMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBblesiornueckueeicTBUA:

e BBIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKH MATEMATHYECKHUX
O00OBEKTOB, MOHATUN, OTHOIICHUA MEXIY MOHATUSIMU, (OPMYIUPOBATH OTI-
peneneHus TMOHSATUN, YCTaHABIMBAThH CYIICCTBEHHBIM MPHU3HAK Kiaccudu-
Kalliu, OCHOBAHUSI JI1 00OOIIEHUSI U CPABHEHUS, KPUTEPUH MPOBOIUMOTO
aHaJIN3a;

e BOCIPUHUMATH, (DOPMYITUPOBATH U TIPEOOPA3OBLIBATH CYXKIICHUS: YTBEPIU-
TeJbHBIC U OTPUIIATEILHBIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIE;



BBISIBJIAITH MAaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U U MPOTUBOpE-
yns B (paKkTax, JAHHBIX, HAONIOEHUSX U YTBEPKICHUSX, MPEATaratb Kpu-
TE€pPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JIeJ1aTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAETyKTUBHBIX U WH-
JTYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIFOUEHU 110 aHAJIOTUH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECJIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BBICTPAWBATh apryMEHTAlMIO, MPUBOAUTH MPHU-
MEpbI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMS;
BbIOMpaTh crioco0 pelleHus: yueOHoU 3a/1auu (CpaBHUBATh HECKOJIBKO BapHu-
aHTOB pelIeHMs], BBIOMpaTh Hanbosiee MOAXOAAIIUMN C YYETOM CaMOCTOS-
TEJIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3zoBbiencciienoBarebcKue1eiCTBHA

WCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATENbCKHII MHCTPYMEHT IMO3HAHMS,
(GbopMyIMpOBaTh BOMPOCHI, (PUKCHUPYIOIIME NPOTUBOpEUne, Mmpodiemy, ca-
MOCTOSITEJIbHO YCTaHABJIMBATh UCKOMOE U JaHHOE, POpMHUPOBAThH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

MIPOBOAUTH MO CAMOCTOSITENIBHO COCTABICHHOMY ILJIAHY HECJIOXKHBIM JKCIIE-
PUMEHT, HEOOBIIIOE MCCIIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH Ma-
TEMaTUYECKOr0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI W BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCICAOBAHMS, OIICHMBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MpPOIIECCa, a TaKXKe BBbIIBUTATh
MPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh ¥ M30BITOYHOCTh MH(OPMAIMH, TaHHBIX, HE0O-
XOJIMMBIX JUISl PELICHU 3a1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH WH-
(dbopmaluio pa3IUYHbIX BUAOB U (POPM MpeCTaBICHUS;

BbIOMpATh (opMy MpeAcTaBiIeHUS HHPOpPMALMKU U WILIIOCTPUPOBATH pe-
[IaeMble 3a7jaui CXeMaMHM, AuarpaMmamu, WHOM rpagukoil U ux komMOuHa-
USIMU;

OLICHMBATh HAJEKHOCTh HHPOPMALIMK TI0 KPUTEPUIM, MPEII0KEHHBIM yUH-
TEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBICYHHBeEpCAJbHbIey4eOHbIe1eiiCTBUS:

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



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X07ie 00CYKJIeHHUs 3aJ]aBaTh BOIMPOCHI 10 CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
peuIeHus, CONOCTABIATh CBOM CYXKIEHUS C CYXACHUSAMHU JPYIMX YYacCTHH-
KOB JThajiora, 0OHapyKMBaTh PA3IMYUE U CXOJICTBO IMO3HIINM, B KOPPEKTHON
dbopme hopMynpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YyJbTaThl PEIICHUs 3aJadd, JKCIIEPUMEHTAa, UCCIEAO0Ba-
HUS, IPOEKTA, CAMOCTOSITENIbHO BBIOMPATh (JOpMaT BBICTYIUIEHUS C YUETOM
3aJ1a4 NPE3eHTaluu U 0COOEHHOCTEN ayTUTOPHH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIWBHIyaIbHOU
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, paclpeaesaTh BUAbl padoT, JOrOBapUBATHCS, 00CYXK-
JIaTh IPOLIECC U PE3yJIbTaT padboThl, 00001IaTh MHEHUSI HECKOJIBKHX JHOEH;
y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CYykIeHNS, OOMEH MHEHHS-
MU, MO3TOBBIE IITYPMbI U IPYTUE), BHIMOIHATH CBOIO YaCcTh pabOTHI U KOOP-
JUHUPOBAaTh CBOU JEHCTBUA C APYTMMH WICHAMU KOMaH/bI, OLICHUBATh Ka-
YeCTBO CBOErO BKJIaAa B OOIIMIA NPOAYKT IO KPUTEPUIM, CHOPMYITUPOBAH-
HBIM YYaCTHUKAMH B3aUMOJEHCTBUA.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOATENILHO COCTABJIAThH IJIAH, AITOPUTM pEIICHUs 3a1adyul (WM €ro
9acTh), BEIOUPATh CIIOCO0 PEIICHUS ¢ YYETOM UMEIOIIUXCS PECYPCOB U COO-
CTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATh U KOPPEKTUPOBATh BapPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTE/JIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
peUIeHUs MaTeMaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aa4H,
BHOCUTh KOPPEKTHUBBLI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEN U
YCIIOBUSIM, OOBSICHSATH NMPUYUHBI JOCTHIKCHHSI WJIM HEIOCTHUKCHUS ST,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K konmy oOydenus B 7 kjacceoOyqarOmUNUCS MOTYYUT CIAEAYIOLIUE Mpe-
METHBIE PE3yJIbTaThI:

Pacnio3naBaTh M3ydeHHbIE T€OMETPUUECKHE (PUTYPHI, OMPENEATh UX B3aHM-
HOE€ pacCIOJIOKEHUE, N300pakaTh FEOMETPUUECKUE (PUTYPBI, BBINOIHITh YEPTEKU
II0 YCJIOBMIO 3aJa4u. VI3MepsTh JINHEWHBIE U YIJIOBBIE BENMYMHBL. Pemars 3axaun
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyr0 OLIEHKY JMHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peallb-
HOMW ’KM3HH, Pa3MEPOB NMPUPOIHBIX 00BEKTOB. PaznuuaTe pazMepsl 3TUX 00BEKTOB
10 MOPSAAKY BEJIMYHHBI.

CTpouTh U4EepPTEXH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaThCs NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIIOJIB30BATh MPH-
3HaKH U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a/1a4.

[IpOoBOIUTE JOTMYECKHUE PACCYKIEHUS C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonb30oBaThCAd NTpHU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIBHHUKOB,
CBOMCTBOM MEJMAaHBI, IPOBEAEHHON K TUIOTEHY3€ MPSAMOYIOJIBHOTO TPEYTOJIbHHU-
K4, B PEIICHUU T€OMETPUUECKUX 3a/1a4.

Omnpenensts napajyiebHOCTb MPSIMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C IIOMOIIBK) PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOMU.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAUTH BBHIYMCIEHUS M HAXOJIUTh YUCIOBbIC U OYKBEHHbIC 3HAUCHUS YT-
JIOB B TEOMETPUYECKUX 337a4aX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB
¥ MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MpPH MEPECCUCHUU JBYX Ia-
paJUIENIBHBIX MPSIMBIX CEKyllel. Pemars mpakTHYecKue 3aadyd Ha HAXOXKICHUE
YTJIOB.

Bnaners noHATHEM T€OMETPUYECKOTO MeCTa TOYEK. Y METh OIpenessTh Ouc-
CEKTPUCY YIVIA M CEPEIMHHBIN NEPHNEHIUKYISIP K OTPE3KYy KaK NeOMETPHYECKHE
MeCTa TOYEK.

@opMyIUPOBATH ONPEIEICHNS] OKPY>KHOCTH U KPYyTa, XOPAbl U THAMETPA OK-
PY’KHOCTH, TOJB30BaThCA WX CBOMCTBAMHU. YMETh NMPUMEHSTh 3T CBOMCTBA IpHU
pELICHUH 3a4au.

Bragete NOHATHEM OINKMCAHHOM OKOJIO TPEYTrOJbHUKA OKPY)KHOCTH, YMETh
HaxoauTh €€ neHtp. [loap3oBarbes GpakTaMu O TOM, YTO OUCCEKTPUCHI YTIIOB Tpe-
YTOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEINHHBIE IEPIICHINKY-
JSIPBI K CTOPOHAM TPEYTOJIBHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

BrageTe moHATHEM KacaTebHOW K OKPYKHOCTH, IOJIb30BAThCSI TEOPEMOM O
NEPHEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMSL.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIMTH OCHOBHBIE TEOMETPUUECKUE TIOCTPOCHHS C MTOMOIIBIO LIUPKYJIIS U
JIMHENKHU.

K kxonny oOydenus B 8 kiacceoOydaromuics NOJYYUT CIAEAYIOLIUE Mpea-
METHBIE PE3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BH[IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30-
BaTbCsl X CBOMCTBAMH IIPU PEIICHUH F€OMETPUYECKUX 3a/1a4.

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

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
MX CBOMCTBA IIPU PELIEHUU TeoMeTpuuecKkux 3anad. [lomp3oBarecs teopemon Pa-
jeca U TEOPEMOM O MPONOPLHUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUIS PEIUCHUs
IIPaKTUYECKUX 3a7a4.

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

[Tonb3oBaThes Teopemoit [Iudaropa ayig pemieHuss TeOMETPUUECKUX U TPaK-
TUYECKHUX 3anad. CTpOUTh MaTeMaTHYECKYH0 MOJEIb B NPAKTHYECKUX 3a/]ayax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Bnanete MoHATHAMH CHUHYCA, KOCMHYyCa M TAHIE€HCAa OCTPOro yria MpsSMO-
YTOJIBHOTO TPeyrojibHUKA. [101b30BaThCA 3TUMH NOHATHUSAMU ISl PELICHUS IMpaK-
TUYECKHX 3a]a4.

Bbruncnsate (pa3nuyHbIMU CIIOcOOaMu) IUIOLIA/b TPEYTrOJIbHUKA U IJIOLIAN
MHOTOYTOJIbHBIX (pUryp (mosb3ysch, riae HeoOXoauMo, KaiabKynisaropom). [Tpume-
HSTb MOJIyYEHHBIE YMEHUS B MPAKTUUECKUX 3a/1a4ax.

BnaneTs NOHATUSMU BIMCAHHOTO M LIEHTPAJIBHOTO yIja, UCIOJIb30BATh TEO-
peMBbI O BIIMCAHHBIX yriax, yriax MeXIy XOpAaMu (CeKyIIMMU) U yIiie Mexay Ka-
CaTeJIbHOM U XOPJIOU IPH PELICHUHA F'€OMETPUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C MPUMEHEHUEM MOAO00US U TPUTOHOMETPHUH (IIOJIb3YACH, I/Ie HEOOXOIUMO, Kallb-
KYJISITOPOM).

K xoniy oOydeHus B 9 kjacceoOydarolmuiicss MOMYYUT CIAEAYIOIUEe Mpe-
METHBIE PE3YyJIbTaThI:

3HaTh TPUTOHOMETpHUUYECKHUE (PYHKIUU OCTPHIX YIJIOB, HAXOIUTH C UX MOMO-
IIbI0 PA3JIMYHBIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYIOJbHUKA («PEIICHUE MPSIMO-



YTOJBHBIX TPEYTrOJIbHUKOBY»). HaxoauTh (¢ MOMOLIBIO KaJbKYJISATOpPA) JIUHBI U yT-
JIbI 1Sl HETAOJIMYHBIX 3HAYEHU .

[Tonp3oBatbes popmynamMu MpUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXJIECTBOM JJII HAXOXKJEHUSI COOTHOIICHUM MEXIY TPUTOHOMETPUYECKUMH Be-
JUYUHAMH.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKJICHUS Pa3Iu4YHbIX
AIIEMEHTOB TPEYroJIbHUKA («PEUIEHUE TPEYTOJIbHUKOB)»), MPUMEHITh X IpPHU pe-
HIEHUY T€OMETPUUECKHUX 3a/1au.

Bnanets noHatusiMu npeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX JJIEMEH-
TOB NoA00HBIX (uryp. [lonbp3zoBaThcsi cBOMCTBaAMH MOJ00MSI MPOU3BOJIBHBIX (Pu-
TYp, YMETb BBIUUCIATH JJIMHBI U HAXOAUTH YTIJIbl Y MOJOOHBIX Quryp. [IpumMeHsaTs
CBOMCTBA MO00MS B MPAKTUUECKHUX 33/a4aX. Y METh MPUBOIUTH MPUMEPHI T0100-
HBIX (QUTYpP B OKPY’KAIOLIEM MHpE.

[Tosp30BaTECSA TEOPEMAMU O MPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICII, IPUMEHATh UX B PEIICHUH T'€OMETPUUYECKUX U Pu3nyeckux 3aaad. [Ipume-
HATH CKJIIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHUS ITIMH U YIJIOB.

[Tosp30BaTBCA METOAOM KOOPJAMHAT HA IJIOCKOCTH, IPUMEHSTh €r0 B pelle-
HUU T€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Bnanets NOHATHSMH NMPABUIBHOIO MHOTOYTOJIbHHMKA, IJIMHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPYXHOCTH U paJMaHHON Mepbl yIjla, YMETh BBIUUCIATH IUIOUIA/b
Kpyra u ero yacrteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C IPUMEHEHUEM IMOJ00US U TPUTOHOMETPUUECKUX (DYHKIHM (MOJB3YSCh, T He-
00X0AMMO, KaJbKYJISITOPOM).
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7 KJIACC
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[Ipocreiimme reomer-
pudeckue pUrypel U ux
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P IIpakTu
0JIbHBI
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CHHCOK HTOTOBBIX
IUIAHUPYEMBIX pe-
3yJIbTATOB C yKa-
3aHHEM ITAoB X
(opmupoBanus

-pacno3HaBaTh  H3y-
YeHHBIE TeOMETpHYe-
ckre GUryphl, ompe-
JeTSATh MX B3aHMHOE
pacmoNoKeHne, Hn30-
Opaxarh TeoMeTpude-
CKHe (HUTYpbI, BBIIOJ-
HATH YEPTEKH MO YyC-
JIOBHIO 33/1a4H.

- U3MEpATH JTMHEHHBIC
U YTJIOBBIC BEIMYHMHBL
Pemare 3a1aun Ha BBI-
YHCJICHHE JUIMH OTPEe3-
KOB U BEJIMYHH YTJIOB.

- HMOJIB30BaThCS IpH-
3HaKaMH
TPEYrOJIbHUKOB,  HC-

paBeHCTBa

[10JIb30BaTh IPU3HAKU
¥ CBOMCTBa paBHOOEC-
PEHHBIX TpPEYIrOJIbHU-
KOB TIPH PEIICHUU 3a-
Jau.

-IpOBOAUTH JJOoTHh4eC-

Cnoco0 oneHKH
HTOrOBBIX IJIAHH-
PYEMBIX pe3yJib-
TaTOB

Junarnoctuueckas
paboTa, KOHTpOJIbHAS
pabota, caMmocTos-
TeJbHas padoTa,
mpoBepoyHast pabo-
Ta, MaTeMaTHIECKHIA
JTUKTaHT, TEPMUHO-
JIOTUYECKUN TUK-
TaHT, 3a4eT

Juarnoctuyeckas
paboTa, KOHTPOJIbHAS
pabora, camocTos-
TejbHas padoTa,
poBepoYHas pabo-
Ta, MaTeMaTUICCKHMA
JIUKTAHT, TEPMUHO-
JIOTMYECKHI JTNK-
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[TapamnensHble nps-
MBbI€, CyMMa yTJIOB Tpe-
YroJIbHHUKA

OKpyXHOCTB U KpPYT.
I'eomerpuueckue mo-
CTPOEHUs

14

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f
415e2e

bu6nmoreka [JOK
https://m.edsoo.ru/7f
415e2e

CKHE PpaCCYXIEHHUS C
HCIONb30BaHUEM T€0-
METPUYECKUX TEOPEM.
-[I0JIb30BAaTbC  IIPU-
3HaKaMHd  pPaBEHCTBA
IPSMOYTOJIBHBIX ~ Tpe-
YTOJIBHUKOB, CBOWCT-
BOM MEMaHbl, IPOBE-
JEHHOM K THIOTEHY3€
MPSIMOYTOJIBHOTO Tpe-
YrOJbHHUKA, B peEIIe-
HUM T'€OMETPHUUYECKHX
3ajady.

-ONpeneNnsaTh  napai-
JETBHOCTD MPSIMBIX C
MIOMOILBIO YITIOB, KO-
TOpble 00pa3yeT ¢ HH-
MH CEKyILasl.
-omnpeAessATh  mapal-
JETBHOCTD TPSIMBIX C
MOMOILIBI0  PaBEHCTBA
paccTosiHUH OT TOueK
OJIHOM TpsIMOM JI0 TO-
YeK APYToH MpsIMOH.
-pemiate 3ajadd  Ha
KJIETYaTOH Oymare.

- (opMyIMpOBaTH OII-
peaeneHUs] OKPYIKHO-
CTH U Kpyra, XOpIbl U
JUMaMeTpa  OKPYIXKHO-
CTH, TIOJB30BAThCA HX
CBOMCTBAaMH.  YMETh

TaHT, 3a4CT

Jlmaraoctuaeckas
paboTa, KOHTpOJIbHAS
pabota, camocTos-
TeJbHas padoTa,
mpoBepoyHast pado-
Ta, MaTEeMaTHICCKUH
JIUKTAHT, TEPMHHO-
JIOTUYECKUN TUK-
TaHT, 3a4eT

Jlmarnoctuyeckas
paboTa, KOHTPOJIbHAS
pabora, camocTos-
TenbHas pabora,
mpoBepoYHast pado-
Ta, MaTeMaTHYECKUI
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MPUMEHSTh 3TH CBOM-
CTBA TIPH pEIICHUHU
3a/ad.

- BIageTh NOHATHEM
ONMCAaHHOU OKOJIO
TPEYTOIbHUKA OKPYK-
HOCTH, yMETb Haxo-
auth e€ neHtp. llosb-
30BaThCsl  (paKTamMu O
TOM, YTO OMCCEKTPHCHI
VIJIOB  TPEYroJbHHUKA
IepeceKkarnTCcsT B OJI-
HOH TOYKE, W O TOM,
YTO CEepeANHHEIE Tep-
MEHANKYISPEl K CTO-
pOHaM TpEyTOJIbHUKA
[epeceKarnTCcss B OJI-
HOMW TOYKE.

- BJIAACTh IIOHATHEM
KacaTelbHOW K  OK-
PY)KHOCTH,  TIOJB30-
BaTbCi TEOPEMOU O
MEPIEHINKYIAPHOCTH
KacaTeJIbHOM U paauy-
ca, MOPOBEAEHHOTO K

TOYKEC KaCaHUud.

JIUKTAHT, TEPMHUHO-
JIOTMYECKHI TUK-
TaHT, 3a4eT

[ToBTOpEHME,
00001 HNE3HAaHUHA

OBIIEE KOJIMYECTBO YA-
COB IIO [TPOTPAMME

68

but6mmoreka [{OK
https://m.edsoo.ru/7f
415e2e

Kontponbnas pabo-
Ta, IPOBEPOYHAst pa-
0oTa, 3a4er
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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUMN, TaK
U UX POJM B 00pa30oBaHUM, HEOOXOAMMOM KaXKJIOMy 4eloBeKy. Bo3pacraer unciio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsi Xxopolas 6a30oBasi OArOTOBKA
B 00JIaCTU BEPOSITHOCTH M CTAaTHCTHKH, Takas MOJrOTOBKA BakKHA JJIsl MPOJIOJIKE-
HUs 00pa30BaHMs U JIJIsl YCTICIIHON POo(deCcCUOHATBLHON Kapbhephl.

Kaxx b1l 4ennoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHYOPMAITUU HEOOXOAUMO B TOM YHCJIE XOPOIIO C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

HIMeHHO MO3TOMY OCTpO BCTalla HEOOXOIUMOCTh CPOPMUPOBATH y 00yUaro-
mxcsl (PyHKIIMOHAIBHYIO TPAMOTHOCTb, BKJIFOYAOUIYIO B ¢€0s1 B KaU€CTBE HEOTh-
€MJIEMOW COCTaBIIAIOIIEH yYMEHHE BOCHPHHMMATh U KPUTHYECKH aHAJIM3UPOBAThH
MH(pOpMaIUIO, MPEACTABICHHYIO B PAa3JIMYHbIX (hOpMax, MOHUMATh BEPOSITHOCT-
HBI XapakTep MHOTMX PEAJIBHBIX IIPOLIECCOB M 3aBUCHUMOCTEN, IPOU3BOAUTH IIPO-
CTEHIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpUHIMIIAMU cOOpa, aHAIU3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M roCyJapcTBa
npuodIaeT 00yJarommxcsi K OOIEeCTBEHHbIM MHTEepecaM. M3yueHne OCHOB KOM-
OMHATOPUKU Pa3BUBAET HABBIKM OpPraHM3aIMu Nepedbopa U mojcyéTa 4uciia Bapu-
aHTOB, B TOM YHCIJI€ B NPHUKJIAJHBIX 3a/adyax. 3HAKOMCTBO C OCHOBAaMH TEOPHH
rpadoB co31aéT MaTeMaTuueckuil PyHmaamMeHT AJist GOpMUPOBAHUS KOMIIETCHIINMN B
o0nacTu UHPOPMATUKHU U IUPPOBBIX TeXHONOTHM. [Ipyn M3yuyeHUHn CTaTUCTUKU U
BEPOATHOCTH 00OTalIAIOTCS MPEACTABICHUS O0yUarolUXcs O COBPEMEHHOM Kap-
TUHE MHpa U METOJIaX €ro MccieqoBaHus, (OpMUPYETCs IOHUMaHUE POJIU CTaTH-
CTUKU KaK MCTOYHUKA COLMAIBHO 3HAYMMON MH(MOpPMAIUU U 3aKIaJbIBAIOTCS OC-
HOBBI BEPOSATHOCTHOTO MBILIJICHUS.

B COOTBETCTBUMM C JMaHHBIMU LENSIMU B CTPYKTYpe MPOTPaMMbl Yy4eOHOTO
Kypca «BeposTHOCTbh U CTaTHUCTHUKA» OCHOBHOTO OO0IIEro 00pa30BaHUs BbIJIEICHbI
CIIEIyIOLME COAEpKATENbHO-MEeTOANYEeCKEe TuHUM: «lIpencraBieHne NaHHBIX U
omnucaresibHas CTAaTUCTUKa», «BepoaATHOCTB», «DJIEMEHTbl KOMOMHATOPUKK,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuHun «lIpencraBieHue TaHHBIX U ONMUCATENIbHAS CTATHCTUKA
CII’KUT OCHOBOH JjIsl (POPMHUPOBAHUS HABBIKOB PAOOTHI ¢ HMH(POPMAIIMEH: OT UTe-
HUS W UHTEpIpeTanui WHPOpMaIUU, MPEICTABICHHON B Ta0IUIaX, HA AUArpaM-
Max u rpadukax, 10 cOopa, MpeACTaBIeHUs U aHAM3a TaHHBIX C UCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHusa. Pabortas ¢ JaHHBIMU,
oOydJaromnfecs: y4aTcsi CYUThIBATh M MHTEPIPETUPOBATH JIaHHBIE, BBIJBUTATH, ap-



TYMEHTHPOBATh U KPUTUKOBATH MPOCTEHINNE TUTIOTE3bI, PA3MBIIIUIATh HAaa (PaKTo-
paMu, BBI3BIBAIOIIMMU U3MEHYMBOCThb, U OLICHUBATh MX BIIMSHUE Ha paccMaTpu-
BAaE€MbIC BEJIMYMHBI U MPOLIECCHI.

NHTYyUTUBHOE TPEJCTaBICHUE O CIy4ailHOM W3MEHUYHMBOCTH, HCCIIETOBAHUE
3aKOHOMEPHOCTEH M TEHJECHIIMM CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM JIJIS U3YyYe-
HUSI TEOPUU BEPOSITHOCTEH. bosblioe 3HaUeHNEe UMEIOT MPAKTUYECKUE 3aaHus, B
YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[ToHATHE BEPOSTHOCTH BBOJMTCS KaK Mepa MPaBAONOI00MS CIy4aifHOTO CO-
obiTus. [Ipy n3ydennn yueOHOro Kypca oOydaromuyecs: 3HaKOMSTCS C MPOCTEHIITH-
MU METOJIaMH BBIUYHCIICHHS BEPOSTHOCTEH B CIydalHBIX IKCIIEPUMEHTAX C PaBHO-
BO3MOXXHBIMH 3JIEMEHTAPHBIMU HMCXOJaMU, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BO-
JISIONIMMH CTaBUTh M PeIIaTh 0oJiee CIOKHBIC 33a4i. B ydeOHBIN Kypc BXOIST
HayaJIbHBbIE MPEJCTABJICHUS O CIIYYalHBIX BEIWYMHAX U MX YHMCIIOBBIX XapaKTEpH-
CTHKax.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OTIEpALUSIMU HAJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPBI TPUMEHEHHUS ISl PEIICHUS 3a/1a4, a TAKXKE UCIIOJIb30BaHUS B JPYTUX Ma-
TeMaTHYECKUX Kypcax U y4eOHBIX IIpeaMeTax.

B 7-9 knaccax usydaercs y4eOHBIM Kypc «BeposATHOCTh M CTaTHCTHKA», B
KOTOPBIM BXOAAT pazaeinsl: «lIpeacTaBieHre AaHHBIX U ONUCATENIbHAs CTATUCTH-
Ka», «BepoaTHOCThY, «DJIeMEHThl KOMOMHATOPUKW», «BBejeHrne B TEOpUIO Tpa-
boB».

Ha u3yuenne yueOHOTO Kypca «BeposTHOCTh U CTaTUCTHKa» OTBOAMTCS 102
gaca: B 7 kiacce — 34 gaca (1 yac B Henento), B 8 kinacce — 34 yaca (1 gac B Hene-
o), B 9 kiacce — 34 yaca (1 yac B Henernto).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJIUIl, YTEHUE U MOCTPOCHUE aAuarpaMm (CTOJIOUKOBBIX (CTOJIOYATHIX) M KPYTo-
BbIX). UTeHHne rpadukoB peaabHbIX mpoleccoB. M3Bneuenue nHGpopMaluu U3 aua-
rpaMM U TaOJIHII, UCTIOIB30BAHNUE U UHTEPIPETALIUS TAHHBIX.

OmnwucarenpHasi CTATUCTHKA: cpelHee apupMeTHdyeckoe, MeauaHa, pa3Mmax,
HanOOJIbIIIee U HAMMEHBIIIEE 3HAYCHUSI HAaOOpa YUCIIOBBIX JaHHBIX. [IpuMepsI ciry-
YaHOW U3MEHYNBOCTHU.

CnyyaliHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
gacToTa. PoJib MaJIOBEPOSITHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmecTBe. MoHETa M UTPpaTbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenens BepunHbl. Yucno pédep u cymmapHasi cTe-
neHb BepiuH. [Ipeacrasnenne o csizHocTu rpada. Llenu u nukiel. [lytu B rpa-
dax. O6xox rpada (sinepoB nyth). [IpencraBnenue 06 opueHTUPOBAHHOM rpade.
Pemienue 3a1au ¢ momoiibio rpados.

8 KUIACC

[IpencraBnenne NaHHBIX B BUE TA0IMIL], TUarpamMmm, rpa)ukoB.

MHOX€CTBO, PIEMEHT MHOXECTBA, MMOJAMHOXKECTBO. Onepanuu HajJ MHOXKe-
CTBaMHU: OOBEIMHEHUE, NIEpeceUeHre, AononHeHre. CBoiicTBa onepanuii HaJ MHO-
YKECTBAMU: IIEPEMECTUTEIIBHOE, COUETATENILHOE, PACIPEAEIUTEIBHOE, BKIIOUCHHUS.
Hcnonb3oBanue rpaduueckoro mpeacTaBiICHUsS MHOXKECTB JJII ONMUCAHUS peallb-
HBIX MPOLIECCOB U SIBJIECHUM, ITPU PEILICHUH 3a]1a4.

N3mepeHne paccenBaHMs AaHHBIX. /ucnepcus M CTaHIAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA00OPOB. JlnarpamMma pacceuBaHus.

DnemMeHTapHbIe COOBITHS CydailHOTO omnbiTa. Ciydaiinbie coObiTus. Beposit-
HOCTH COOBbITHH. ONBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.
Cnyuvaiinbiii BbIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUYECKU JOCTOBEP-
HBIMH COOBITHSIMU B IPUPOAE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JI€pEBHEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCS-
4ell BEpIIMHBI, CBS3b MEXK]Iy YHCIIOM BEpIIUH U yuciaoM p&oep. [IpaBuno ymHoxke-
Hus. Pemenue 3a1ay ¢ moMonisto rpados.

[IpoTuBomnonoxubie coObiTUs. [uarpamma Ditnepa. OObeIMHEHNE U TIepece-
yeHue coObITHil. HecoBmecTHbie coObITHA. DopMysa CIOKEHHUS BEPOSATHOCTEH.
VYcnoBHas BeposiTHOCTh. [lpaBuno ymuoxkenus. HesaBucumpbie cobObitust. Ilpen-
CTaBJICHHE DKCIIEPUMEHTA B BUJIE iepeBa. Pelllenne 3a1a4 Ha HAXO0KIEHUE BEPOST-
HOCTEM C MOMOIIBIO JEPEBA CIIYUYATHOTO IKCIIEPUMEHTA, TUarpamMmMm JuJiepa.



9 KIIACC

[TpencraBieHue gaHHBIX B BUJAE TAOJUL, Juarpamm, rpaukoB, HHTEpPIIpETa-
sl JaHHBIX. YTeHHEe M MOCTpoeHue Talbiull, Juarpamm, rpa)ukoB MO pealbHbIM
JTAHHBIM.

[TepectanoBku u dakTopuan. CouyeTaHus U YUCIIO COYCTaHUNA. TPEeyrobHUK
[Tackans. Pemenue 3aaa4 ¢ UCTIONb30BaHUEM KOMOMHATOPUKHU.

['eomeTprueckass BeposITHOCTb. CiydaiiHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TYTH OKPY>KHOCTH.

Hcnertanue. Ycnex u Heynada. Cepust ucnblTaHui 10 nepsoro ycrexa. Ce-
pust ucneiTanuii bepnymu. BepostHocTH cOOBITUI B cepuu UCIbITaHU bepHy-
.

CrnyualiHasg BeIMYMHA WU PACIPEICIICHHE BEPOSTHOCTEH. MaremaTudeckoe
OKMJIAaHUE U aucrepcus. [IpuMeppl MaTeMaTHYECKOro OKHIAHUS KaK TeOopeTHde-
CKOT'O CpPEJHEro 3Ha4eHUs BEIWYMHBI. MaremaThyecKoe O0XXUAAHWUE U JUCIIEPCHS
CIIy4allHOW BEJIMYHMHBI «YUCIIO YCIIEXOB B CEPUH UCTIBITAHUN bepHyIum.

[Tonsitue o 3akoHe GonpmMX yucenl. M3MepeHne BEposSTHOCTEH ¢ MOMOUIbIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIECTBE.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YUEB-
HOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OC-
HOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MporpaMMbl yueOHOro kypca «Bepo-
ATHOCTb U CTATUCTUKA) XapaKTEPUIYIOTCS:

1) narpuoTHYecKoe BOCIIMTAHME:

IPOSIBJICHMEM MHTEpEca K MPONUIOMY U HACTOSAIIEMY POCCUMCKON MaTeMaTH-
KM, [ICHHOCTHBIM OTHOLIEHUEM K JOCTH)KCHUSIM POCCUUCKUX MAaTEMATHKOB U POC-
CUHCKOM MaTeMaTU4YECKOMW IIKOJIbI, K MCIIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYTUX
HayKaX U IPUKIAIHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
IpaB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBaX (PYHKIMOHMPOBAHUS paziuy-
HBIX CTPYKTYp, SIBJICHHM, IpOLEAyp I'pa)kIaHCKOro oO0IiecTBa (Hampumep, BbIOO-
pBI, OINpPOCHI), TOTOBHOCTHIO K OOCYXJEHHIO 3TUYECKHUX IMPOOJEM, CBS3AHHBIX C
MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHEM BaXHOCTH MO-
PaIbHO-3TUYECKUX NPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTMBHOE Y4aCTHE B PEIICHHM IIPAKTUYECKUX 3a7a4 MaTreMa-
TUYECKON HAMNpPaBIEHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTeMaTH4YecKoro oOpa3oBa-
HUS Ha MPOTSHKEHUU BCEH JKU3HU ISl YCHEIIHOW MpodecCHuOHANIBHONU AesTeIbHO-
CTH U pa3BUTHUEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM
UHAMBHUIYAJIbHON TPaeKTOPUU 0O0pa30BaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JINY-
HBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJILHOMY M 3CTETHUYECKOMY BOCIPHUSTHIO MaTeMa-
TUYECKUX OOBEKTOB, 3aja4, PELUICHUH, pacCyKI€HUNH, YMEHUIO BUJIETh MaTeMaTH-
YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMEel B JESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHbBIX IpEJl-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKA, MPUPOIBI U 00-
[IeCTBa, MOHMMAHHEM MAaTEMaTH4YeCKOW HAyKd KakK cQepbl uelIOBEYeCKOH naes-
TEJIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS LUBUJIM3ALMH, OBJIa-
JIEHUEM SI3bIKOM MaTeMaTHUKHW M MaTeMaTUYECKOM KYyJbTypOoW Kak CpelcTBOM IIO-
3HAHWS MUpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBbIKAMHU HUCCIEI0BATEIbCKOU Jes-
TEJIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHPOBAHHE KYJILTYPbI 310POBbS M
IMOIUOHAJIBHOTO 0J1ATOMOTyYHS:

TOTOBHOCTBIO MMPUMEHATh MaTeMAaTHUYECKHE 3HAHUSI B MHTEPECAaX CBOETO 370-
POBBSI, BEJICHUS 3I0POBOTO OOpa3a >KU3HH (30pOBOE MHUTaHWE, cOaTaHCHpPOBAH-
HBI PEXUM 3aHATUNA W OTIbIXa, PETyJsipHas (U3HUecKas aKTUBHOCTB), CHopMHu-
POBAaHHOCTHIO HaBBIKA pedIeKCHH, TIPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKo-
O e MpaBa JAPYroro 4eaoBeKa;

7) 3KoJI0rNYecKoe BOCIUTAHHE:

OpUECHTAIMEH HA MPUMEHEHNE MaTeMaTHYEeCKUX 3HAHWU JJIS peleHUs 3a1a4
B 00JIACTH COXPAaHHOCTH OKPY’KAOIIEH Cpebl, ITIAHNPOBAHUS MTOCTYIIKOB M OIICH-
KM WX BO3MOXXHBIX IOCJIEACTBUI JJISi OKPYKAIOMIEH CPeJbl, OCO3HAHUEM TJI00aTh-
HOTO XapaKTepa dKOJOTHIECCKUX MPOOJIeM U MyTeH MX PEIICHHUSI,

8) aganTanusi K U3MEHSIIOMIUMCS YCJIOBHUSM COUMAJIbHOW U NMPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEOMNPEASIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOSH KOMIIETEHTHOCTH Yepe3 MPAKTHUCCKYIO IeATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUUTBCS Y IPYTUX JIIOJICH, TPUOOPETaTh B COBMECTHOM NEATEILHOCTH HO-
BbI€ 3HAHUS, HABBIKK M KOMIIETCHIIUHN U3 OTbITA APYTHX;

HEO0OXOAMMOCThIO B (POPMHUPOBAHUN HOBBIX 3HAHMM, B TOM uuciie GOpMyu-
pOBaTh WJIEH, TOHATHSA, TUIIOTE3BI 00 0OBEKTaX W SBJICHHIX, B TOM YHCJIE paHee
HEW3BECTHBIX, OCO3HABATh NEe(MHUIIMTHI COOCTBEHHBIX 3HAHUH M KOMIETECHTHOCTEH,
IJIAaHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlIUIO, BOCIPUHUMATh CTPECCO-
BYIO CUTYAaIIMIO KaK BBI30B, TPEOYIOIMIHUI KOHTPMEDP, KOPPEKTUPOBATh NMPUHUMAE-
MBbIC PEIICHUS W JCUCTBUS, (HOPMYIUPOBATH M OIICHUBATH PUCKU M TOCIEACTBUS,
(dhopMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornyeckue aeicTBUA:

e BBUBJISITh U XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKU MATEMATHYECKHUX
O0OBEKTOB, MOHATHI, OTHOIICHUN MEXIY MOHSITUSMU, (OPMYIUPOBATH OII-
peneNieHus TIOHSTHM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KIaCCU(U-
KaIluy, OCHOBAHUS JJII OOOOIIEHUS U CPAaBHEHUS, KPUTEPHH TPOBOIUMOTO
aHaIn3a;

e BOCHPUHUMATH, GOPMYJIUPOBATH U MIPEOOPA3OBBIBATH CYXKICHUS: YTBEPIHU-
TeJIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;



BBISIBJIAITH MAaT€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U U IPOTUBOpE-
yns B (paKkTax, JAHHBIX, HAONIOEHUSX U YTBEPKICHUSX, MPEATaratb Kpu-
TE€PUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeJ1aTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAETyKTUBHBIX U WH-
JOYKTHBHBIX YMO3AKJIIOUEHHUH, yMO3aKIFOUEHNUH IO aHAJIOTHH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBa
MaTeMaTHUYECKUX (PaKTOB, BBICTPAWBATh apryMEHTAlMIO, MPUBOAUTH MPHU-
MepbI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crioco0 pelleHus: yueOHoU 3a/1auu (CpaBHUBATh HECKOJIBKO BapHu-
aHTOB pelIeHMs], BHIOMPATh HanboJsiee MOAXOMAAIIUN C Y4ETOM CaMOCTOS-
TEJIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUI MHCTPYMEHT IO3HAHUA,
(GbopMyIMpOBaTh BOMPOCHI, (PUKCHUPYIOIIME NPOTUBOpEUne, Mmpodiemy, ca-
MOCTOSITEJIbHO YCTaHABJIMBATh UCKOMOE U JJaHHOE, POpMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

MIPOBOAUTH MO CAMOCTOSITENIBHO COCTABICHHOMY ILJIAHY HECJIOXKHBIM JKCIIE-
PUMEHT, HEOOJIBIIOE MCCIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH Ma-
TEMaTUYECKOr0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
MPOBENEHHOTO HAOJIIONCHUS, HWCCICAOBAHMS, OIICHMBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MpPOIIECCa, a TaKXKe BBbIIBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh ¥ M30BITOYHOCTh MH(OPMAIMH, TaHHBIX, HE0O-
XOJIMMBIX JUISl PELICHU 3a1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH WH-
(dbopmaluio pa3IUYHbIX BUAOB U (POPM MpeCTaBICHUS;

BbIOMpATh (opMy MpeAcTaBiIeHUS HHPOpMAUU U WILIIOCTPUPOBATH pe-
[IaeMble 3a7jaui CXeMaMHM, AuarpaMmamu, WHOM rpagukoil U ux komMOuHa-
USIMU;

OLICHMBATh HAJAEKHOCTh MH(GOPMALIMH IO KPUTEPUSIM, TPEITIOKEHHBIM yUH-
TEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:

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



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHusi, COMOCTABIIATh CBOU CYXKJEHUSI C CYXACHUSIMHU IPYTUX YYaCTHU-
KOB JThajiora, 0OHapyKMBaTh PA3IMYUE U CXOJICTBO IMO3HIINM, B KOPPEKTHON
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

NPECTABIATh PE3YyJbTaThl PEIICHUs 3aJaud, SKCIEPUMEHTa, UCCIEeA0Ba-
HUS, TIPOEKTa, CAMOCTOSITEIbHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YUETOM
3a/1a4 pe3eHTallMy U OCOOEHHOCTEN ayAUTOPHUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOU JESITEIIbHOCTH, IUIAHUPOBATH OPTaHHU3ALUIO
COBMECTHOI paboThl, paclpeaesaTh BUAbl padoT, JOrOBapUBATHCS, 00CYXK-
JIaTh IPOLIECC U PE3YJIbTAT PadO0ThI, 00001IaTh MHEHUS HECKOJIBKHX JHOEH;
y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CYykIeHNS, OOMEH MHEHHS-
MU, MO3TOBBIE IITYPMbI U IPYTHUE), BHIMOIHATH CBOIO YaCTh pabOThI U KOOP-
JUHUPOBATh CBOU JEUCTBUS C IPYTMMH WIEHaMU KOMaHJbl, OLICHUBATh Ka-
YeCTBO CBOErO BKJIaAa B OOIIMIA MPOAYKT IO KPUTEPUSAM, CPOPMYIUPOBAH-
HBIM YYaCTHUKAMH B3aUMOJEHCTBUA.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOATENILHO COCTABJIAThH IJIaH, aJITOPUTM pPEIIeHUs 3a1a4yu (WIH ero
9acTh), BEIOUPATh CIIOCO0 PEIICHUS ¢ YYETOM UMEIOIIUXCS PECYPCOB U COO-
CTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBAaTh U KOPPEKTUPOBATh BapHAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMaIUu.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
peUIeHUs MaTeMaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBLI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBLCTB,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEN U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTOCTMXKCHHS WJIM HEIOCTHKCHUS IIEJIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K konmy oOydenus B 7 kjacceoOydarOmUNACS MOTYYUT CIAEAYIOLIUE Mpe-
METHBIE PE3YJIbTaTHI:

Yurars nHpopmaIuio, mpeacTaBIeHHYIO B TaOMUIIAX, HA AUarpaMMmax, mpe-
CTaBJIATh JaHHBIC B BHUJC TaOJMIl, CTPOUTH JAHArpaMmbl (CTOJIOMKOBBIE (cTONOUA-
ThI€) U KPYTOBbIE) IO MacCUBaM 3HAYCHUH.

OnuchiBaTh U UHTEPHPETUPOBATH PEATbHBIE UYMCIIOBBIC JIAHHbBIC, MPEICTAB-
JICHHBIC B TaOJIUIAX, HA JUArpaMMax, rpadukax.

Hcnonb30BaTh [ ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpennee apupMeTHyecKoe, MearaHa, HauOoJbIlllee U HAMMEHbIIIee 3HAUCHUS, pas3-
Max.

HwmeTs mpencraBieHne O Cay4ailHOW M3MEHUMBOCTH Ha MpHUMepax IeH, Qu-
3UYECKUX BEJIMYMH, AHTPOIIOMETPUUECKUX JAHHBIX, UMETh MPEJICTABICHUE O CTa-
TUCTUYECKON YCTOMYMBOCTH.

K koniy oOydenuss B 8 kjacceoOydaromuiics MOTYYUT CIEIYIOUTUE TPEei-
METHBIE PE3YJIbTaTHI:

W3BnekaTh 1 mpeoOpa3oBeIBaTh MH(POPMALMIO, MPEICTABIEHHYIO B BUIE Ta0-
T, auarpamM, rpadukoB, MPEACTaBIATh JaHHBIE B BHJE TaOJIMIl, JUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTENIEH: CpEeIHHUX
3HAYEHUH U Mep paccenBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHECHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM U 4YaCTOTHI COOBITHII, B TOM YHCIIE
10 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUM.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUN B OMBITAaX, 3HAasl BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUN, B TOM YHCIIE B OIBITAX C PAaBHOBO3MO>KHBIMHU DJIEMEH-
TapHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduueckue MOACIH: JAEPEBO CIy4alHOIO 3KCIIEPUMEHTA,
JarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBatTh MOHATUSMU: MHOKECTBO, MOJIMHOYKECTBO, BBIMOJHSAThH ONeEpa-
MU HaJl MHOXKECTBaMU: 00bEIMHEHUE, TIepeceYeHue, JAOMOTHEHUE, TIePEUUCTISATh
AJIEMEHTHI MHOXECTB, IPUMEHSTh CBOMCTBA MHOYXECTB.

Hcnonb3oBaTh rpadguueckoe MpeacTaBIeHUe MHOXKECTB U CBSI3€H MEXy HU-
MU JJIs1 OIIMCAHUS MPOLIECCOB M SIBJIICHHWM, B TOM YHCIIE€ MPU PEUICHUU 3a7ad W3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoniy oOydeHus B 9 kjacceoOydarolmuiicss MOMYYUT CIAEAYIOIUe Mpe-
METHBIC PE3YJIbTaTHI:

W3Bnekats U mpeoOpa3oBhIBaTh HHGOPMAIIHIO, MPEJACTABICHHYIO B pa3jind-
HBIX MUCTOYHHUKAX B BHUJE TAOIUIl, AUarpamMM, rpauKoB, MPEACTABISITH JaHHBIC B
BUJIE TAOJINII, TUATpaMM, TpaPUKOB.



Pemars 3aaun opraHu30BaHHBIM MEPEOOPOM BApUAHTOB, @ TAKKE C UCIIOJIb-
30BaHHMEM KOMOWHATOPHBIX MPABUI U METOOB.

Hcnonp30BaTh ONKCATENBHBIE XapPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JIAHHBIX, B TOM YKCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U YacTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUN U HAOIIOICHUT.

HaxonuTe BEpOSITHOCTU CIIy4ailHBIX COOBITHHA B M3YYEHHBIX ONBITAX, B TOM
YHCJIE B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSAX HC-
MBITAHUN IO IEPBOTO yCIIEXa, B CEPUSAX UCIBITAaHUN bepHyIu.

HMeTh peACTaBIECHHUE O CIy4ailHON BEJIMYMHE U O PACIpPEICICHUNA BEPOSIT-
HOCTEH.

HmeTp npesicTaBiieHrEe O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBIEHUN 3aKOHO-
MEPHOCTH B CIIy4allHOM M3MEHUYMBOCTU U O POJIM 3aKOHA OOJIBIIUX YUCEN B IPUPO-
JIe 1 001eCTBE.



TEMATHYECKOE IINIAHUPOBAHHUE
7 KIIACC

KoanuyecTBO 4acoB

CHHcoK UTOro-

Cnoco0 oeHKn

DJIeKTPOHHbIE BbIX IUIAHM- HTOrOBbIX
HaumenoBanmue
Ne pa3Ienon 1 Konrpo- IIpakruuyec  (uu¢ppoBbie) pyeMBIX pe- IIAHUPYEMbIX
n/n Bcero JbHBIE KHe oOpa3oBaTe/ibHbIE 3yJbTATOB C pe3yJbTaToB
TeMIIPOrpaMMBbl
padoTbI padoTbI pecypcbl yKa3aHueM
3TaNoB X
¢dopmupoBanus
- unrtath UHPOP- | Juarnoctuueckas
MaIuio, MpeacTaB- = paboTa, CaMoOCTOS-
JNICHHYI0 B TaOmH- renbHas — paGora,
nax, Ha JAHarpaMm- | mppopepoyHas pado-
Max Ta, 3a4eT
- MPEICTaBIIATh
bubmmoteka [IOK JAHHBIE B  BHJE
ITpencraBienne qaHHBIX 7 2
https://m.edsoo.ru/7f415fdc  Tabmuu,  CTPOUTH
IuarpamMmmel  (CTOJI-
OukoBbIe (CTOIOUA-
ThIE WU KpPYrOBBIE)
0 MaccHBaM 3Ha-
YCHUM.
- OIMIUChIBATH U HH- JII/IaFHOCTI/IT-IeCKaSI
TCPIPETUPOBATH pa60Ta, CaMOCTOA-
PCaJIbHBIC YUCJIO- TejbHasg paGOTa,
BBIC JaHHBIC, IIPCI- | noB yHas pado-
O care. as cTaTuc a 8 BH6HI/IOTCK3. HOK CTaBHCHHBIC’B 1;‘3,6 povepe P o0
MHAcaTebHas CTAaTUCTHK - | Ta, 3a4eT
https://m.edsoo.ru/7f415fdc ’
Junax, Ha anua-
rpamMMax, rpadu-
Kax.



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

- UCIIOJIB30BATh IJIA
OIIMCaHUA ITaHHBIX

JluarHoctuyeckas
pabota, mpoBepoy-

CTAaTUCTUYECCKUEC Has pa6oTa’ 3ayeT
XapaKTePUCTUKH:
C . 6 bu6nmmoreka [IOK cpenHee  apudme-
HYHAIHAT HSMEHAHBOCTR https://m.edsoo.ru/7f415fdc  Tiaeckoe, Mesia-
Ha, Hambosbliee U
HaMMCHBIIIEE 3Ha-
YEHUsI, pa3Max.
- UMeTh MpeiacTaB- = JIMarHoCTHYECKas
JIEHHE O CIy4alHOM | paboTa, mpoBepoOU-
U3MEHYMBOCTU Ha | gayg paGOTa, 3a4eT
npuMepax 1eH, Qpu-
3UYCCKNX BCINYUH,
BBeznenue B Teopuro 4 bubmmoteka IIOK AHTPOTIOMETpHYE-
rpacdos https://m.edsoo0.ru/7f415fdc =~ CKHMX JaHHBIX
- AMETh MpPEeJCTaB-
JICHUE O CTaTUCTH-
YECKOU yCTOWYUBO-
CTH.
BepositTHOCTB M yacToTa bubmuoreka [JOK JmarsocTireckas
N 4 paborta, nmpoBepou-
CJIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
Has pabora, 3a4uer
Jlmarnoctuaeckas
O06o06mienue, bubmoreka [JOK paboTa, KOHTpOIE-
. 5 Hast paboTa, mpo-
cHUcTeMaTu3amnus 3HaHUM https://m.edsoo.ru/7f415fdc
BepouHas pabora,
3a4er
OBIIEE KOJIMYECTBO YA- 34

COB IIO [TPOIT'PAMME
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