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PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA>»
IHHOACHUTEJIBHASA 3ATINCKA

[TpuopuTeTHBIMH LENIMU 00YYEHUSI MaTeMaTHKe B 5—6 Kitaccax sIBISIOTCS:

e mpoaobKeHHEe (HOPMUPOBAHHMS OCHOBHBIX MAaTEMaTHYECKHMX MOHATHUH  (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢Qurypa), oOecrneunBaronux MIPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MaTEMATHUECKOTI0 00pa3oBaHMsI 00y4aroIUXCsl;

® Da3BUTHE WHTEIUICKTYaJbHBIX M  TBOPYECKHX CIIOCOOHOCTEH  OOydarommxcs,
[I03HABATEIbHON aKTUBHOCTH, MCCIEA0BATEIbCKUX YMEHHM, MHTEpeca K H3YYEHUIO
MaTeMaTHKU;

e [oJBeACHHE OOyUaIoUINXCs Ha JOCTYITHOM JUI HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXKAIOIIEro MUpa;

e (QopmupoBaHue  QyHKIMOHAJIBHONW  MaTeMaTHYECKOM  TIpaMOTHOCTU:  yYMEHUS
pacrno3HaBaThb MaTeMaTH4YeCKHe OOBEKThl B pEAbHbIX JKU3HEHHBIX CHUTYaIUsX,
MIPUMEHATh OCBOEHHBIE YMEHMs JJIsl PElIEeHUs NPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh TOJYYEHHbIE pE3ylIbTaThl U OLIEHHWBATh HX Ha COOTBETCTBHUE
MPAKTUYECKOW CUTYyaIUH.

OcHOBHBIE JTUHUM COJIEp’KaHUSI Kypca MaTeMaTUKU B 5—6 Kiaccax — apumernyeckas u
reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapaliebHO, KaX/as B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT JIPYrod, a B TECHOM KOHTaKT€ M B3aUMOJEHCTBUU.
Taxxe B Kypce MaTeMaTUKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH ajre0pbl U onucaTeIbHON
CTaTHCTUKH.

N3yuenune apudmMeTnyeckoro marepuaiga HauMHAETCS CO CUCTEMAaTH3allMd U Pa3BUTHS
3HaHUI O HaTypalbHBIX YMCJaX, MOJYYEHHBIX Ha YPOBHE HAyaJbHOIO OOLIEro 0Opa3oBaHMA.
IIpy 3TOM COBEpILIEHCTBOBAHWE BBIYMCIMTEIBHOM TEXHUKM M (OPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COUYETACTCA C PA3BUTHEM BBIYMCIUTENBHON KYyJIbTYPBI, B YACTHOCTH C
oOy4yeHHeM MpOoCTeHIINM NMpUEMaM NMPUKHUIKUA U OLEHKH Pe3yJbTaTOB BbluMcCieHUH. M3yueHue
HaTypaJIbHBIX YMCEJl IPOJOJDKAcTCA B 6 Kacce 3HAKOMCTBOM C Ha4albHBIMU NOHATHAMU TEOPUU
JEITUMOCTH.

Hadano usydeHuss OOBIKHOBEHHBIX M JAECATHUYHBIX ApoOell OTHEceHO K 5 kiaccy. OTo
NEepBbII 3Tal B OCBOGHHMHU ApoOei, Korna MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJESIMH,
noHATUAMM TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Jpo0ei B MOJHOM 0O0bEME
IPEJIIECTBYET M3YUCHHMIO JIECATUYHBIX JIpoOed, 4To 1eecoo0pa3HO ¢ TOYKH 3PEHUs JIOTUKU
U3JI0KEHUsI YUCIIOBOM JIMHMHM, KOTJa NpaBWiIa JIEHCTBUH € JNECATUYHBIMU APOOSMHU MOXKHO
000CHOBaTh YK€ MW3BECTHBIMU aJIrOPUTMAMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
IpoOsMU. 3HAKOMCTBO C JECATUYHBIMHM JPOOSIMM PACIIMPUT BO3MOXKHOCTU [UI NMOHUMAaHMS
00yJaromuMuCs MPUKIAJAHOTO MPUMEHEHHs HOBOW 3aIMCH MPU U3YYEHHUH APYrHX MPEIMETOB U
IIPU MPAKTHYECKOM HCnoib30BaHuU. K 6 Kinaccy oTHECEH BTOPOM 3Tall B M3y4eHUU JpoOeH, rie
MIPOMCXOJIUT COBEPLICHCTBOBAaHME HABBIKOB CpPaBHEHHUS W IpeoOpa3oBaHus ApoOei, ocBOeHHE
HOBBIX BBIYHMCIUTENBHBIX AJITOPUTMOB, OTTAUYMBAHUE TEXHUKHM BBIYHUCICHWI, B TOM 4HCIE
3HA4eHUH BBIPAKEHWH, COAEp)KallMX U OOBIKHOBEHHbIE, U JIECATUYHBIE JIPOOM, YCTaHOBJIEHUE
CBsi3el MEX1y HUMH, pacCMOTpeHHEe NpUEMOB pelIeHus 3ajad Ha apobu. B Hawane 6 kmacca
IIPOUCXOJUT 3HAKOMCTBO C MOHSATUEM IPOLEHTA.

OCOOEHHOCTBIO M3YYEHUS MOJOXKHUTEIbHBIX M OTPUIATEIbHBIX YHCE SBJISETCS TO, YTO
OHM TaKXX€ MOTYT PacCMaTpHUBaThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hayase U3y4eHUs TEMBI
«IlonoxutenbHple U OTPULIATEIBHBIE UMCIIA» BblAENsAeTCs noareMa «llenble uncna», B paMKax
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KOTOpPOil 3HAKOMCTBO C OTPHULIATEIbHBIMU YMCIAMH M JEHUCTBUSMHM C IOJIO)KMTEIbHBIMU U
OTpULATEIbHBIMY YHCIAMU IIPOUCXOJUT HA OCHOBE COJIEPKATENBHOIO MOAX0/1a. DTO MO3BOJISET
Ha JOCTYIHOM YpOBHE IO3HAKOMUTH OOYYArOMIMXCS MNPAKTUYECKH CO BCEMH OCHOBHBIMH
MOHATUSAMH TEMbI, B TOM YHCJIC U C MPAaBUJIAMU 3HAKOB IMPH BHITIOJHEHUH apUPMETHYECKHX
neiictBuil. M3ydeHue panMoHanbHBIX YMCENl HAa 3TOM HE 3aKOHYMTCS, a OyAeT IpPOJOJLKEHO B
Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHMHM pEHICHUIO TEKCTOBBIX 3agad B 5-6 KiaccaXx HUCHOJB3YIOTCS
apupmeTnueckre npuémsl pemeHus. [Ipu oTpaboTke BHIYMCIUTEIBHBIX HABBIKOB B 5—6 Kilaccax
paccMaTpuBarOTCA TEKCTOBBIE 3a/1a4Ml CJIEIYIOIMX BHJIOB: 33Ja4d Ha JIBKEHUE, HA 4acTH, HA
MIOKYIIKK, Ha pabOTy U NPOU3BOJUTENIBHOCTb, HA IPOLEHTHI, HA OTHOLIEHWS M IPOIIOPLUH.
OOyuaromuecss 3HaKOMSTCA ¢ IMpuéMaMu pelleHus 3a1ad 1nepedopoM BO3MOXKHBIX BapHUaHTOB,
yudatcsi paboTarh ¢ nH(popMalrel, npeacTaBIeHHON B (hopMe TabIuIl WK AUArpaMM.

B nporpamme yuebHoro kypca «MaTemaTuka» NpeayCMOTPEeHO (opMHUpOBaHHE
MPOIEEBTUUECKUX alredpanyeckux IpeacTaBieHuil. bykBa kak cMMBOJI HEKOTOPOTO 4ucia B
3aBUCHUMOCTH OT MAaT€MaTH4E€CKOrO0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CMMBOJIMKA
IIMPOKO HCIIOJIB3YeTCsl TMpeXJIe BCEro A 3aluch OOLIMX YTBEPXKACHUW U TNPEIOKEHUH,
(dbopMyJ1, B YaCTHOCTH Il BBIYUCIICHUS] T€OMETPUUYECKUX BEITMYMH, B KAUECTBE «3aMECTHUTEIS»
qucha.

B mporpamme ydyeOHOoro kypca «MartemaTukay MpelCTaBlI€HAa HarjsgHas TeOMETpHs,
HampaBJIeHHasT Ha pa3BUTHE OOpPA3HOTO MBIIIEHUS, MPOCTPAHCTBEHHOIO BOOOpPaKEHUS,
M300pa3uTENbHBIX yMEHUH. OTO BaXHbII d3Tall B H3YYEHUM TE€OMETPHUH, KOTOPBIN
OCYILIECTBIISICTCS HA HAIVIAJHO-IPAKTUYECKOM YpPOBHE, OINMpAeTCs Ha HarlsigHO-00pa3Hoe
MBIIIUIEHHE OOywaromuxcsa. bosblias poiab OTBOAWUTCS NMPAKTHUECKOM NESATENbHOCTH, OIBITY,
JKCIIEPUMEHTY, MoAeaupoBanuto. OOydaromuecs: 3HaKOMSTCA ¢ T€OMETPUYECKMMHU (hurypamu
Ha IUIOCKOCTH U B IPOCTPAHCTBE, C UX NPOCTEHIINMU KOH(DUTYpallUsAMH, y4aTCsl H300pakaTh UX
Ha HEJIMHOBAHHOMW M KJIETUATOW Oymare, pacCMaTpHBAIOT MX MPOCTEHIIME CBOICTBA. B mporiecce
M3yUYEHHs HArJsAHOM reOMEeTpUM 3HaHUs, TOTy4YeHHbIe 00YyJalolMMHUCA Ha YPOBHE HA4aJIbHOI'O
oOrmiero o0pa3oBaHus, CUCTEMAaTU3UPYIOTCS U PACILIUPSIOTCS.

(DOpMBI KOHTPOJIA ,Z[OCTI/I)KCHI/Iﬁ ydaumuxcs: YCTHBIﬁ OIIpOC, IMCBMECHHAA CaMOCTOATEIIbHAA
pa60Ta, KOHTpPOJIbHAsA pa60Ta, TECTOBBIC 3aJaHus, IIPE3CHTAI M, JOKIIA/, TBOPUCCKAA pa60Ta.

CornacHo y4yeOHOMY IUTaHY B 5—6 Kiaccax HW3y4daeTcss HMHTETPUPOBAHHBIN MpeaMeT
«MaTeMaTiKay, KOTOpPbI BKJIFOUYACT apu(PMETHUCCKUI MaTepuall M HArSIHYI0 TEOMETPHIO, a
TAKXKe IMPOIEJACBTUYCCKAE CBEICHUS M3 aireOphl, 3JCMEHTHI JIOTUKA U Hadaja ONHCATEIbHOM
CTaTUCTHKH.

Ha usyuenue yueOHOro Kypca «Matemaruka» orBoautcs 340 vacos: B 5 ximacce — 170
yacoB (5 yacoB B Hezient0), B 6 kiacce — 170 yacoB (5 yacoB B HECIIO).

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

1. Maremaruka (B 2 yactsx), 5 knacc/ Bunenkun H.41., XKoxos B.1., UecnokoB A.C.,
Anekcanaposa JI.A., IlIBapndypa C.U., AkunonepHoe o6mectso «M3nareabcTBo
«IIpocemieHuey,

2. Marematuka (B 2 yacTtsix), 6 kinacc/ Bunenkun H. 5., XKoxos B.U., Yecnokos A.C.,
Anekcanaposa JI.A., IlIsapidoypa C.U., AkunonepHoe o61mecTBo «M31aTenbeTBo
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10.

11.

12.

13.

14.

15.
16.

17.
18.

«IIpocsereHuey;

Mep3snsx A.I'., Ilononckuii B.b., SAxup M.C.; nox penakuueii [logonsckoro B.E.,
Anrebpa, 7 kimacc,O0IIecTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO "3 1aTenbCKuil IICHTP
BEHTAHA-TPA®"; Akonepnoe obuiectso "MU3narensctBo [IpocBemenne";
Mep3znsax A.I'., [lononckuit B.b., SAxup M.C.; nox penakuueii Ilononsckoro B.E.,
Anre6pa, 8 kimacc,O0IIecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO "M31aTenbCKuil IICHTP
BEHTAHA-TPA®"; AkumonepHoe o6uiectBo "MU3narensctBo Ilpocsemenne";
Mep3snsx A.I'., [lononckuit B.b., Axup M.C.; nox penakuueit [Tononsckoro B.E.,
Anre6pa, 9 kimacc,O0IIecTBO ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO "M31aTenbCKuil IICHTP
BEHTAHA-TPA®"; AkumonepHoe o6iuiectBo "U3narensctBo Ilpocsemenue";

A.T'. Mepaisik, [Tonouckuii B.b., Slkup M.C.; I'eomerpus, 7 knacc: Benrana-I'pad

A.Tl'. Mepansk, [omouckwuii B.b., Sxkup M.C.; I'eomerpusi, 8 kinacc: Benrana-I'pad

A.Tl'. Mepansk, [Tomouckwuii B.b., Sxup M.C.; I'eomerpus, 9 knacc: Benrana-I'pad
Maremaruka. BeposTHOCTh 1 cTatucTuka. 7 — 9 kiaccel. YUueOHUK B 2 4acTsaX. Y UYeOHUK
JUI ydaruxcs oo1eoOpa3oBaTenbHbIX yupexaeHuil (6a3oBbiii yposens)/ W.P.
Bricoukuii, U.B. fmenko, nox penakmueit U.B. Smenko — M.: [Ipocsemenue, 2023.
Marematrka. BeposiTHOCTB 1 cTaTuCcTHKA: /—9-¢ Kiacchl: 0a30BBIN YPOBEHB:
METOIMYECKOE IMOCOOUE K IPEIMETHOMN JIMHUN YICOHUKOB 110 BEPOSTHOCTH U CTATHCTHKE
. P. Beicomkoro, U. B. Slmenko nox pea. U. B. Amenko. — 2-e u3n., crep. — Mockaa:
IMpoceemenue, 2023.— 38 c.

MeTtonka 00ydeHus: MaTeMaTHKe. V3ydeHre BepOsSTHOCTHO-CTATUCTUICCKON JIMHAN B
IIKOJIBHOM Kypce MaTeMaTHku: yueb.-mero. nocodue / A. C. babenko. — Koctpoma :
N3a-Bo Koctpowm. roc. yu-ta, 2017. — 56 c.

Jlexuuu mo auckpeTHo# matematuke. Yactes [. KomOunaTopuka,: [Yueb. mocobue.]: O.P.
3apunosa, M.I'. KokotunkoBa. — M.: PYJIH, 2012. — 78 c.

Pacckasbl 0 MmHOXKecTBaxX. 3-¢ m3manne/ Bunenkun H. 1. — M.: MITHMO, 2005. — 150
C.

DIIeMEHTHI TEOPUU MHOKECTB: YdueOHo-MeToanueckoe mocooue/ Coct.: Kynmaruna T. B.,
Tuxonora H. b. — Ilenza: I1IT'Y, 2014. -32 c.

O.I'. Todpman, A.H. I'ynosuu .150 3amay no teopun BepostHocteid. BI'Y

Teopuss BepositHocTeil. CrmpaBouHoe mocobue K pemeHuro 3amad.! A.A. I'ycak,
E.A. Bpuunkosa. - U3n-e 4-e, crepeorun.- Mu.: TerpaCucteme, 2003. - 288 c.
[Tonynsapuas komObunaropuka. H.51. Bunenkun. — M3znatensctBo «Haykay, 1975

[lenp A. BeposTHOCTE: pUMepHI U 3a1a4n. / 4-e uzf., crepeotunnoe. — M.: MITHMO,
2016.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1.
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YueOHuku 5, 6 kiaccel (B 1ByX yacTsix). ABTopsl: Bunenkun H.41., XKoxos B.U.,
YecnokoB A.C., [lIBapudypa C.1.;

PaGouue Tetpaau 5, 6 knaccel (B ABYX 4acTsx). ABTop Pynnurkas B.H.;
KonTponeHsle padoTsl 5, 6 k1accel. ABTopsl: XKoxos B.U., Kpaiinesa JLb.;
MaremaTnueckue AMKTaHTh 5, 6 kiaccsl. ABTopsl: XKoxos B.1;
MaremaTHueckue TpeHaxepsl 9, 6 kiaccel. ABTopsl: XKoxos B.J1;
Metoaunueckoe nocobue A yuutens. O0ydeHue MatemMaTuke B 5-6 kiiacccax. ABTOp
XKoxos B.1;

Mepznsik A.I'., ITonouckuit B.b., SAxup M.C.; noa penakuueit [Togonsckoro B.E.,
JunakTruueckue Matepuansl, Anredpa, 7 kiacc, O0IIeCTBO C OTpaHUYEHHOM
otBeTcTBEHHOCTBIO "M3narensckuii nenrp BEHTAHA-I'PA®"; AkunonepHoe



10.

11.

12.

13.

obmectBo "M3narenscTBo [IpocBemenue";

Mep3snsx A.I'., Ilononckuii B.B., SAxup M.C.; nox penakuueii [Togonsckoro B.E.,
JunakTruueckue Matepuansl, Anredpa, 8 kiacc, O0LIecTBO C OrpaHUYECHHOM
otBeTcTBeHHOCTHIO "M3narensckuil nentp BEHTAHA-I'PA®"; AkunonepHoe
obmectBo "M3narenscTBo [IpocBemenue";

Mep3nsk A.I'., [lononckuii B.b., SAxup M.C.; nox penaxuueii [logonsckoro B.E.,
JunakTruaeckue Matepuansl, Anredpa, 9 kinacc, O0mECTBO C OTpaHUYCHHOM
otBeTcTBeHHOCTHIO "U3narenbckuil nentp BEHTAHA-I'PA®"; AkunonepHoe
obmectBo "UznatenscTBo [IpocBemenue";

A. T'. MopakoBuy, Anredpa. 8 kinacc: yaeOHUK 11 00111e00pa3oBaTeIbHbIX
yupexnaenuii / A. I'. Mopakosuu. - M.: Maemo3una, 2020r.;

A. T'. MopakoBuy, Anrebpa. 8 Ki1acc: 3aJauHUK JJis1 00111e00pa3oBaTeIbHBIX
yupexaeHuil. - M.: Muemosuna, 2020r.;

A. T. Mopakosuu, Anredpa. 9 kiacc: yueOHHK A5 0011e00pa3oBaTeNbHBIX YUPEKACHUN
/ A. T'. MopakoBuu. - M.: Muemo3suna, 2020r.;

A. T. MopakoBuy, Anredpa. 9 kiacc: 3aJauHuK i 0011e00pa3oBaTeIbHbIX
yupexaeHuil. - M.: Muemo3suna, 2020r.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHE

21.

22.
23.

VYueOHoe nHTEepakTUBHOE Iocobue k yueOHuky H. 5. Bunenkuna, B. U. XKoxosa, A.C
UYecnoxona, C. W. lIBapudypaa «MaTtemaTuka 5 Kiacc;

http://school-collection.edu.ru — xomekmus 00pa30BaTEIBLHBIX PECYPCOB;
InternetUrok.ru - Bumeo ypoku;

www.math-on-line.com-3annmaresHas MareMaTHKa;

http://www.logpres.narod.ru — mpuMepbl HHGOPMAITHOHHBIX TEXHOJIOTHIA;
http://www.allmath.ru - Bcst maTemaTnka;

http://mathem.hl.ru — maTtemaruka on-line;

http://www.exponenta.ru - oopa3oBareIbHbI MATEMaTHYECKHI CAT;

«OnekrponnHas 6uomuoreka2000 mo marematuke», CD-ROM,;

. ObpazoBaresnbHas KouIeKIUs «MaTemaTnka 5-6 kimacco»,

. www.mathvaz.ru/index.php - Jlocbe yuauTens MaTeMaTHKH,

. «Marematuka 5-6 knacc». CD-ROM;

. COBPEMEHHBII Y4eOHO-METOANYCCKUI KOMILICKC;

. «9nexrponHas budimorekay. CD-ROM,;

. 2000 3ama4 mo MaTeMaTHKe;

. Emunas xosutexius LIOP: http://school; collection.edu.ru;

. WWW. chportal.ru; Djvu Document; Hamster Fress Arc;

. WWW. edu - "Poccuiickoe oOpa3oBanue" deaepanbHblii IOPTAI;

. www.school.edu - "Poccuiickuii 001eo0pa3zoBaTebHbIil mopran';
. www.school-collection.edu.ru/ Eaunast kosutekius uppoBbIX 00pa3oBaTeIbHBIX

pecypcos;

www.mathvaz.ru - docbe KOJBHOTO yuHTeNss MaTeMaTuku JokymeHTanus, paboune
MaTepHUAaIIbI JJIs1 YYUTEIS] MATeMATHKH,

WWW.it-n.ru"CeTb TBOPUYECKUX yUUTENCH";

www.festival.1september.ru dectuBans negarornyeckux UiekH,


http://school-collection.edu.ru/
http://www.math-on-line.com-занимательная/
http://www.logpres.narod.ru/
http://www.allmath.ru/
http://mathem.h1.ru/
http://www.exponenta.ru/
http://www.mathvaz.ru/index.php
http://www/
http://www/
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.festival.1september.ru/

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHS IPOTPaAMMBbI y4eOHOro Kypca «MaTemaTHKay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO ATHX JOCTHKCHUM B APYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW HAa aKTHBHOE y4acCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM WHIMBUAYaJbHOM TpaeKTOpuu oOpa3oBaHUS W
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHUH, pPacCyKICHUI, YMEHHIO BUJETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeloBeKa, MHPHUPOJAbl M OOIIeCTBa, MOHUMaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM JAESITENIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusndeckas akTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHSX HEONPEIEIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCHPUHHMMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIE yHHBepcalbHbIe yueOHbIe 1eliCTBUSA

ba3oBble joruyeckue aeicTBUsA:

® BBIABIIATE M XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIUPOBATH OINPEACICHUS TOHSATHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHMS JIIsi 0000IICHUS 1
CpaBHEHHSI, KpUTSPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIPUHHUMATH, (HOPMYIUPOBATh M IMPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUrs B (akTax,
NAHHBIX, HAONIONEHUAX M YTBEPXKICHUAX, NpeAsiaraTb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W HMHJYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JI0Ka3aTeIHCTBA MATEMATUYECKUX YTBEPKACHUN (IIPSIMbIE U OT MIPOTHUBHOTIO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTPaMBaTh apryMEHTALMIO, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATDH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh cHoco0 pemieHus y4yeOHOW 3amaud (CpaBHHBATh HECKOJBKO BapHAHTOB
pelieHus, BeIOUpaTh HauboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCJIENOBATENIbCKMM ~ MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTHBOPEUHE, MPOOIEMY, CAaMOCTOSTEIEHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECIOXHBIA JKCIIEPUMEHT,
HEOOJBIIOE HCCIIEOBAaHUE IO YCTAaHOBJCHHIO OCOOCHHOCTEH MaTeMaTU4ecKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

e caMocTOoATeNnbHO (opMynupoBaTh O0OOIIEHHS W  BBIBOABI 1O  pe3yjibTaTaMm
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BaHUsS, OIEHUBATH JTOCTOBEPHOCTh MOJIYYEHHBIX
Pe3yNbTaTOB, BBIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATHL BO3MOIKHOC PAa3BUTUC IPOLCCCA, a TAKIKC BbIABUTATh IMPCAIIOJIOKCHHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3IUYHbIX BUJIOB U (POPM MpEACTABICHUS;

BBIOMpaTh (hopMy IpeacTaBiIeHus WHGOPMAIMH U WLTIOCTPUPOBATH pPellacMble 3a/1a4n
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘leﬁHbIe JeHCTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOIIeHMs, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEHICHHS 3a7aud, KOMMEHTHPOBAThH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
penraeMo¥ 3aja4uu, BEICKA3bIBAThH HJICH, HAIICJICHHBIC HA TIOUCK PEHICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)XJICHHSIMH JIPYTMX YYaCTHHKOB JMAJIOra, 0OHAPYKUBATh Pa3IHIUe
M CXOJICTBO TIO3WIMH, B KOPPEKTHOH (opme (opMympoBaTh pa3HOTJIACHS, CBOH
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, UCCIIEeOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBa KOMaHIHOW ¥ MHAUBHUAYaIbHOU pabOTHI IpH
pelIeHny y4eOHbIX MaTeMaTHUYeCKHX 3aay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpenensTh BUIbI paboT, JOrOBapUBATHCS, 00CYXKIaTh MPOLECC U PE3yJIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBKIX GopMax paboThl (00Cyk1eHrs, 0OMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YAaCTh PAa0OTHI U KOOPJIUHUPOBATH CBOU JCHCTBUS
C APYrUMU YJIEHAMU KOMAaHJbI, OLIEHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIUNA MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe yHHBepcaJibHbIe Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, aJTOPUTM pELIeHMs 3ajaud (WIK €ro 4acTh),
BBIOMpATh CHOCOO pemeHuss ¢ Y4ETOM MMEIOIIMXCS PecypcoB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUM C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIAA TPOLECCa U PE3YyJibTaTa PCHICHUA
MaTeMaTHUYEeCKOMI 3aga4u,
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® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIBHOCTH MOCTABJICHHON LIEIM U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS MJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyueHuss B 5 kJacce OOydaroUIMiiCs TIIOJYYUT CIEAYIOIIUME MPEIMETHBIC
pe3yIbTaThl:

Yucia v BbIYMCICHUS

[loHumath ¥ NMpaBUIBHO YNOTPEONATh TEPMUHBI, CBSI3aHHBIE C HATYpaJIbHBIMU UYHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMHU.

CpaBHUBaTh U YHNOPSAIOUYMBATH HATYpaJbHbIE YUCIIA, CPABHUBATH B NMPOCTEUIIMX CIIydasx
O0OBIKHOBEHHBIE IPOOH, TECATUYHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOM (YMCIIOBOM) MpPsIMOM C COOTBETCTBYIOIIUM €M
YHICIIOM U U300paXkaTh HaTypalbHbIE YHCIIAa TOYKAMHU Ha KOOPJIMHATHOMN (YMCIOBOM) MPSMOH.

BoinonusaTe apudmernyeckue NEHCTBUS C HATYpaJIbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMU
IpoOSIMHU B MPOCTEUIINX CITydasiX.

BbInosHATE TPOBEPKY, IPUKUAKY Pe3yJbTaTa BBIYUCIECHUH.

OxpyryATh HaTypaJbHbIC YHUCIIA.

Pemienue TeKCTOBBIX 32124

Pemare TekcToBble 3a1aun apu(PMETHUECKUM CIIOCOOOM U € MOMOIIbI0 OPraHU30BaHHOTO
KOHEYHOTo nepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pematsp 3amaum, comeprkamuye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYHUHBI: CKOPOCTh, BpEMS,
paccTosiHUE, [IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonbs30BaTh KpaTKyUe 3alIUCH, CXEMBbI, TaOIUIbl, 0003HAYEHUS PU PEILICHUH 3a/1ay.

Ilonb30BaThCsi OCHOBHBIMH €IUHULIAMM U3MEPEHUS: LIEHBI, MacChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPAYKATh OJIHU €IMHULBI BEIMYUHBI YEPE3 APYTHUE.

W3BnekaTh, aHAIM3UPOBATh, OLICHWBATh MH(OPMALMIO, IPEICTABICHHYIO B TaOulle, Ha
cT0s1049aToi JuarpamMme, MHTEPIPETHPOBATH MPEICTABICHHBIC JAaHHBIC, UCIOJb30BATh JAHHbIE
IIPY pELICHNN 3a]ay.

Harasgnasi reomerpust

Ilonb3oBaTbcsi r€OMETPUYECKMMM IOHATHAMU: TOYKA, IpsMas, OTPE30K, Jyd, Yrod,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mpuMeEpsl OOBEKTOB OKPYKAIOLIETO MHUPA, MUMEIOLMX (OpMY H3YUYEHHBIX
reOMEeTpUYECKUX (QUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C  YIJlaMU: BEpIIMHA, CTOPOHA, C
MHOTOYI'OJIbBHUKAMHU: YroJl, BEPIIMHA, CTOPOHA, JUAaroHallb, ¢ OKPYKHOCTBIO: paJnyc, JUaMETp,
LEHTD.

N300paxaTe M3ydyeHHBbIE TeOMeTpuuYeckhe (UIrypbl Ha HETMHOBAHHOM M KJIETYaToM
Oymare ¢ MOMOIIBIO UPKYJIS U TUHEHKH.

Haxomuth IMHBI OTPE3KOB HEMNOCPEACTBEHHBIM H3MEPEHHEM C IOMOUIBIO JIMHEHKH,
CTPOUTb OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPY>KHOCTB 33JJaHHOT'0 paauyca.

Hcnonb30BaTh CBONCTBA CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBaJipaTa JUlsl UX OCTPOCHHS,
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BBIYUCIICHUS TUIOLIAAN U IEPUMETPA.

BrerancnsaTe mepuMeTp U IUIOIma s KBaapaTa, NpsSMOYTroidbHHUKA, PUTyp, COCTABICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM YHCIe GUTYp, H300pakEHHBIX HA KJIETYATON Oymare.

[Tonp30BaThcsi OCHOBHBIMH METPUYECKUMHU CIUHHUIIAMH W3MEPEHHS JUIMHBI, TUIOIIA[IH;
BBIPAKATh OJTHU CIUHUIIBI BETUYHHBI Yepe3 IPYyrHe.

PacnioznaBate mnapamienenunen, Ky0, MCIONb30BaTh TEPMHHOJIOIHIO: BEpIIMHA, pedpo,
IpaHb, U3MEPCHHUSI, HAXOJUTh U3MEPEHUS NapajuIelenuIe/a, Kyoa.

Beruncnsate 00bEM Ky0a, mapajuieNienunena 1o 3aJaHHBIM HU3MEPEHHSM, IMO0JIb30BaThCS
eAMHUIIAMHU U3MEPEHHS 00bEMa.

Pematp HeclioKHBIE 3a7jaud HAa W3MEPEHUE TEOMETPUYCCKHX BEIUYHH B MPAKTHUECKUX
CUTYaITUSIX.

K koHmy oOydyenuss B 6 kJjacce oOydarIIMICS TMOJIYYUT CICAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Yuciaa v BLIYMCTICHUS

3HaTh W MOHWUMATh TEPMHHBI, CBSI3aHHBIC C PA3IUYHBIMU BUJIAMH YHCEN M CIIOCOOaAMU X
3aMMcy, NePeXoUTh (€CIIH 3TO BO3MOXKHO) OT OJIHOM (pOpPMBI 3aIKcH Yncia K IPYrou.

CpaBHUBATh W YIOPSJAOYMBATEH II€TbIC YHCIA, OOBIKHOBEHHBIC W JCCSITHYHBIC IPOOH,
CpPaBHUBATH YKCJIA OJTHOTO U PA3HBIX 3HAKOB.

BeITIONTHATE, codeTass YCTHBIE W THCHMEHHBIE MPHEMBI, apHPMETHUSCKUE JIEHCTBUSA C
HATypaJIbHBIMH H  TEJIBIMH  YUCJIAMH, OOBIKHOBCHHBIMH W  JICCATUYHBIMHA  JIPOOSMH,
MTOJIOKUTEITLHBIMA U OTPHUIATSILHBIMA YHCIIAMHU.

BoruncnsaTe 3Ha4Y€HUS YUCIIOBBIX BBIPAXKEHUM, BHIIOIHATH MPUKUIKY U OLIEHKY pe3yJbTaTa
BBIYMCIICHUH, BBINOJIHATH TNPEOOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH Ha OCHOBE CBOICTB
apu(METHUECKUX JTCUCTBUH.

COOTHOCHTH TOYKY Ha KOOPJIMHATHOW MPSIMON C COOTBETCTBYIOIIMM €W YHCIOM U
n300paxkaTh YKciIa TOYKaMH Ha KOOPJIMHATHOM MPsAMOi, HAXOIUTh MOY/b YHCIA.

CoOTHOCUTH TOUKH B MPSMOYTOJILHOM CUCTEME KOOPAUHAT C KOOPAUHATAMH STOM TOUKH.

OKpyriaTh LeJble Yhcia U IECATUYHbIE IPO0H, HAXOAUTh MPUOIMKEHUS YUCEL.

YucaoBble 1 OyKBEeHHbIE BbIPAKEHUSA

[lonumarp 1 ynoTpebasiTh TEPMUHBI, CBSI3aHHBIE C 3alMCHIO CTENEHU YHCIA, HAXOAUTh
KBaJIpaT U Ky0 YUCIIa, BBIYUCISATH 3HAUCHUS YUCIOBBIX BBIPAXKEHUN, COJEPIKAIINX CTETICHU.

[Tonb30BaTbcs MpU3HAKAMH AETUMOCTH, PAcK/IaabIBaTh HATYpajJbHBIE UMCIIA HAa MPOCTHIC
MHO>KHUTEJIH.

[Tonb3oBarbest MacITaboOM, COCTABIIATH TPOMOPLUN U OTHOIICHHUSI.

Hcnonb3oBath OYKBBI AJs1 0003HAYEHUS YHCET MPU 3aMHCH MAaTEeMAaTUYECKUX BBIPAKECHUH,
COCTaBIISATh OYKBEHHBIC BBIPKEHHSI U (POPMYIIbI, HAXOIUTH 3HAYCHUS] OYKBEHHBIX BBIPAKEHUH,
OCYILIECTBIISIS HEOOXOIUMBIE MOJICTAHOBKU U IIpeoOpa3oBaHusl.

HaxonuTh Hen3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pelenne TeKCcTOBBIX 33724

PemaTts MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4H apU(PMETHUECKAM CIIOCOOOM.

Pemarp 3amaum, CBs3aHHBIE C OTHOIICHHWEM, MPOMOPLUUOHATBEHOCTHIO BEIUYHH,
MPOLIEHTaMU, pelIaTh TPU OCHOBHBIE 33/1a4K HA IPOOH U MPOIIEHTHI.

Pemats 3amaun, comepikaiiue 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJIHMUYMUHBI: CKOPOCTh, BpeMH,
paccrosiHAe, IIeHa, KOJIWYEeCTBO, CTOUMOCTh, MPOU3BOJIUTENIBHOCTh, BpeMs, O00BEM pabOTHI,
UCTOJIL3YS  apu(METHYECKHe JIeWCTBUS, OICHKY, MPUKHUIKY, T[OJIb30BAThCAd E€AMHUILIAMU
M3MEpPEHUs] COOTBETCTBYIONIUX BEITHYHH.
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CoctaBnsaTh OyKBEHHBIEC BHIPKEHUS 110 YCIOBHUIO 3a/1a4H.

W3Bnekath wHPOpPMAIINIO, PEACTABICHHYIO B TaOIUIaX, HA JIMHEHHOU, cTOIOYaTON Win
KpYrOBOM JuarpaMMax, MHTEPIPETUPOBATH IPEACTABICHHBIC JaHHBIC, WCIOJB30BaTh JIAHHbIC
IIpU PELICHUU 3a/1a4.

[IpencraBnsaTs HHGOPMAIMIO C TOMOIIBIO TAOIHIL, TUHEWHOW U CTOJIOUATON AUArpaMM.

Harasinnast reomerpust

[IpuBoauTh TpUMEPBI OOBEKTOB OKPYKAIOLIETO MHUpPA, MMEIOMMX (OpMY H3YU4EHHBIX
T€OMETPUYECKUX TUIOCKUX U TPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PaBHBIX U CHMMETPUYHBIX
buryp.

N300paxkaTe € NOMOLIbIO LUPKYJS, JIMHEHKH, TpPAHCIOPTHpPAa HA HEJIMHOBAaHHOW U
KJIeT4aToll Oymare u3ydeHHble IIJIOCKHME TIeoMeTpuueckue Gurypsl U KOH(GUIypaluw,
CUMMETpPUYHbIE (QUTYPBI.

[lonb3oBaTbcsi TrEOMETPUYECKUMH  TOHSATUSMU:  PABEHCTBO  (QUIYp, CHMMETpHS,
HCIIOJIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C CAMMETPHUEN: OCh CUMMETPHUH, LICHTP CUMMETPHU.

Haxonnute BeNIMYMHBI YIJI0B WU3MEPEHHEM C IOMOULIBIO TPAHCHOPTHUPA, CTPOUTH YIJIbI
3aJIaHHOW  BEJIMYMHBI, TOJB30BaTbCS IIPU PELNIEHWH 3a1ad TpaJyCHOM MEpOW  YIJOB,
pacro3HaBaTh Ha YepTekax OCTPbIN, IPSIMOM, pa3BEPHYTHIN U TYIOW YIJIbI.

Beruucnate MHY JOMaHOM, NEPUMETP MHOTOYIOJIBHHMKA, ITOJIb30BAaThCA €IMHMIIAMHU
W3MEPEHUS JUIMHBI, BBIPAXKaTh OJIHHU €IMHULIBI U3MEPEHUS JUTMHBI Yepe3 ApyTHe.

Haxonnuts, ncnone3ys 4epTEKHBIE MHCTPYMEHTHI, PACCTOSIHUSA: MEXIY JIBYMS TOUYKAMH, OT
TOYKH JI0 NIPSAMOU, JUIMHY IIyTH HA KBAJPATHOU CETKE.

Bbruncnare miomans (GUryp, COCTAaBICHHBIX U3 IPSIMOYIOJbHHUKOB, HCIOJb30BaTh
pa3OueHue Ha MNpsIMOYrOJbHMKM, HAa paBHbIE (PUIYpbI, JOCTpaWBaHHE A0 MNPSIMOYIOJIbHHKA,
MIOJIB30BAThCS OCHOBHBIMM €IVHMIIAMHA HM3MEPEHHs IUIOLIANW, BBIPAXKATh OJHU COUHMIIBI
MU3MEPEHUs IUIOIIAIN Yepes3 APyTrue.

Pacrnio3HaBate Ha MOJENAX U M300paKEHUAX NMUPaMUAY, KOHYC, LIWIMHJP, UCIOIb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N306paxkaTs Ha K1eTyaToi Oymare nNpsMOYTOJIbHbIN Mapasuienenumnen.

Bbruucnare 00bEM IPSMOYTOJIbHOIO Mapajulenenunesna, Kyoa, mojib30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MepeHus 00bEMa;

PemaTp HeciioKHBIE 33]aud HA HAXOXKICHHE I'€OMETPUYECKUX BEIUYHMH B MPAKTHYECKHUX
CUTYaLUsX.
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COJEPKAHUE OBYYEHUA
5 KVIACC

HartypaJjbHble uncia u HyJIb

Harypanbaoe umcno. Psn Hatypanpabix uucen. Ywucno 0. M3o0paxkeHne HaTypaabHBIX
qycelsl TOUKaMU Ha KOOPAMHATHOM (UMCIIOBOM) IPSIMOM.

[To3unmonnas cucrema cyucieHus. PuMckas Hymepanus Kak IPUMEDP HENO3ULIMOHHOMN
CUCTEMBI CUMCIICHHUs. [lecaTnyHas cucTeMa CYUCIICHUS.

CpaBHeHHE HaTypaJbHBIX YMCEJ, CPAaBHEHUE HATYpaJbHBIX uducend ¢ HynéM. CrnocoObl
cpaBHeHUs. OKpyIJIeHHE HaTypaJIbHbIX YHCEI.

CrnoxkeHre HaTypaJlbHbIX YHCEN, CBOMCTBO HyJs HpHU CIOKEHHWU. BblunTaHue kak
necTBre, 00paTHOE CIOKEHHIO. Y MHOKEHHE HaTypallbHbIX YHCEJl, CBOMCTBA HYNSI U €IMHULIBI
IpyU yYMHOXXEHUHU. JleneHue Kak JedcTBUE, 0OpaTHOe YMHOKEeHHIO0. KOMIIOHEHTHI aelcTBUH,
CBsA3b MeXJy HUMU. [IpoBepka pesynbTara apupmerndeckoro nerctBus. llepemectutensHoe u
coueTaTelIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHSI M YMHOKEHHUS, PACIpeleIUTEeIbHOE CBONCTBO
(3aKOH) YMHOKCHHSI.

Hcnonb3oBanne OykB i 0003HAYEHMsS] HEM3BECTHOIO KOMIIOHEHTAa M 3allliCH CBOWCTB
apu(METUYECKUX JTCUCTBUH.

Jlenutenu n KpaTHbIE YKCIa, PA3JIOKEHUE HA MHOKATENU. 1IpocThie U cOCTaBHBIE YHCTIA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ OCTaTKOM.

CreneHb C HaTypaJbHBIM I[IOKa3aTENEeM. 3aluCh 4YHUCIA B BHUJAE CYMMBI pa3psIHBIX
ClIaraeMblIX.

YucnoBoe BbIpakeHHUE. BplunclieHME 3HAYEHW YHCIOBBIX BBIPAXKEHUM, TOPSAIOK
BBIIIOJIHEHUST  AeWcTBUM. lcmonp30BaHME TpPU  BBIYHUCICHUAX MEPEMECTUTENBHOIO U
COUYETATEeNIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXKEHUS, pacHpeleuTeIbHOrO0 CBOMCTBA
YMHOXEHUSL.

Apoou

[IpencraBienne o qpodu kak crnocobe 3anmucu yacTu BeduduHbI. OOBIKHOBEHHBIE APOOU.
[IpaBunbHbIE U HenpaBUIbHBIE TpoOu. CMeranHas Apo0k, IPeICTaBIeHUe CMEIIaHHON qpoou B
BUJIE HENpPaBWJIBHOM JApoOM U BbIJEICHHE IEJNOM YacTH 4ucia M3 HEMpaBHIBHON apoOu.
N3obpaxenue npodeit ToukamMu Ha YUCI0BOM npssmoii. OCHOBHOE CBOMCTBO Jipobu. CokparieHue
npobeii. [IpuBenenue apodu k HoBoMy 3HameHatento. CpaBHeHuUE ApoOeii.

CrnoxxeHue u BbIUMTaHUE ApoOed. YMHOXKEHHE U JIeleHHe IpoOeii, B3auMHO OOpaTHbIE
npo6u. HaxoxaeHre 4acTu 1enoro U 1eoro 1o ero YacTH.

Hecstuunas 3anuck apobei. [Ipeacrapnenue necATUUHON ApoOU B BUAEC OOBIKHOBEHHOM.
N300paxeHue necATUYHBIX ApoOel ToukaMu Ha 4ucioBod HpsiMoil. CpaBHEHHE IECATUYHBIX
npoOei.

Apudpmernueckue 1eicTBUA ¢ AECATUUHBIMU Apo0siMHU. OKpyTiIeHHe AeCATHUHBIX IPOOeH.

Pelenne TeKCTOBBIX 33124

Pemienne TekCTOBBIX 3ajau apupMETHYECKUM criocoOoM. PerieHue jorndeckux 3ajad.
Pemenue 3amau nepe6opoM Bcex BO3MOXKHBIX BapHaHTOB. VIcrosib30BaHMe MpU pEeIIEHUH 3aa4
TAOJIUI[ U CXEM.

Pemenue 3anad, cogepxkaiinx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BpEMH,
paccTosiHMe, 1I€Ha, KOJMYECTBO, CTOMMOCTb. EIMHMIIBI M3MEpeHHUs: Macchl, 00bEMa, IIEHBI,
paccTosiHUS, BpEMEHH, CKOPOCTH. CBSI3b MEXAY €AMHULIAMU U3MEPEHNS KaKI0W BEJTMYHHBI.
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Pemenne ocHOBHBIX 3a/1a4 Ha IpoOHU.

[IpencraBnenne JaHHBIX B BHJE TaOJIUII, CTOIOYATHIX AUATPaAMM.

Harnsgnas reomerpust

Harnsaneie npencraBnenus o purypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpYyr. Yrou. IIpsmMoi, ocTpslid, Tynoi u pa3BEPHYTHIN
YTJIBL.

JUinHa oOTpe3ka, METpUYECKHE €IUHULBl JUIMHBL. JlIMHa JIOMaHOM, HepuMeTp
MHOTOYI0JIbHUKA. I3MepeHre 1 NoCcTpoeHrE YIiIoB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnsanuele npencraBieHust o purypax Ha INIOCKOCTH: MHOTOYTIOJIBHUK, IPSMOYTOJIbHUK,
KBaJ[paT, TPEYTOJIBHUK, O PABEHCTBE (PUTYD.

N3o00paxkenue ¢uryp, B ToM uncie Ha kiaetyatoil Oymare. [Toctpoenne koHpurypanuii us
yacTel NpsAMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW M KjeTuaToi Oymare. Vcnonp3oBaHue CBONCTB
CTOPOH U YIJIOB MPSIMOYrOJIbHUKA, KBaJipaTa.

[Inomaas NpsAMOYrobHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM uncie Guryp, n300paxEHHbIX Ha KieTyaTo Oymare. EquHUIIBI ©13MeEpeHHs! IO IH.

Harnsguele mpeiactaBieHHs O  HOPOCTPAHCTBEHHBIX — (QUIypax:  MPSMOYTOJbHBIN
napajuienenunesn, KyO, MHOTOrpaHHUKH. J3o0pakeHne mMpocTeWIIMX MHOTOIPAHHUKOB.
Pa3BépTtku kyba u mnapamienenunena. CoznaHue Mojeneil MHOTOIpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHUAIIOB).

O06BEM IPSIMOYTOJIBHOTO Tapajuienenumnena, kyoa. Equauier nsmepenus oobéma.

6 KJIACC

HartypaabHble unciia

Apudmernueckue NEHCTBUS C MHOTO3HAYHBIMU HATypalbHBIMH 4YHcIaMH. YuClIoBbIE
BBIPAKEHUS, TOPAJOK JEHCTBUMN, MCHOJIB30BaHUE CKOOOK. Vcmonb3oBaHHE MpU BBIYUCICHHSIX
MEPEMECTUTEIHHOTO U COYETATEIbHOIO CBOWCTB CIOKEHUS U YMHOXKEHUS, PaclpeeTUTeIbHOTO
cBoiicTBa yMHOKeHusl. OKpyTJieHUue HaTypajJbHBIX YHCEN.

JlenuTenu W KpaTHble 4YHCIa, HAUOOJBIIMKA OOIIMK AETUTENhb M HauMeHbllee olliee
KpaTHoe. JlenuMoCTh CyMMBI U IIpou3BeaeHUs. [lefneHue ¢ 0CTaTKOM.

Apoou

OObIkHOBEHHAs1 ApoOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaiieHue apoOei. CpaBHeHHE U
ynopsiiounBanue apodei. Pemienue 3agad Ha HaXOKJIEHUE YacTHU OT LEJIOT0 M IIENIOTO IO €ro
yactu. [[poGHOe umcino kak pe3ynabTar aeneHus. [IpencraBieHue AecATUYHOW NIpoOM B BHIE
OOBIKHOBEHHOH JIpoOM M BO3MOXKHOCTH NPEJCTABICHUS OOBIKHOBEHHOW JpoOu B BUJE
necsiTuuHOM. JlecsaTuunble qpodu M MeTpudeckas cucrema mep. Apudmernyeckue ASHCTBUS U
YHCIIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JIECSITUYHBIMU JPOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHouleHMH. Macmtad, npomnopiwus. [Ipumenenue
MPONOPLUIA ITPU PELICHUH 3a/1a4.

[lonarue nporeHTa. Beiuncienrne npoueHTa OT BEIMYMHBI U BEJIMYUHBI 0 €€ MPOLICHTY.
BripakeHue mpoleHTOB AeCATUYHBIMU ApoOsmu. PemeHue 3amad Ha MpoleHTHL. BripakeHue
OTHOILEHHUSI BEJIMUMH B MPOIIEHTAX.

IHonoxnTeIbHBIE M OTPULIATEIbHBIE YHCJIA

[lonoxurenpHple U oTpunarenbHble uucia. Llensie uyucna. Moayns  yucna,
reoMeTpruecKas HMHTepIpeTanus Moayas uyucia. M3o0paxeHwe Yucel Ha KOOPIUHATHON
npsamoii. YwucnoBele mpoMexyTku. CpaBHeHue uwmcen. ApudmMerudeckue ACUCTBHUS C
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MIOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YU CIIAMHU.

[IpsimoyrosnpHas cuctemMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHaThl TOUKM Ha IUIOCKOCTH,
abcmucca u opauHata. Iloctpoenue Touek u GUryp Ha KOOPAWHATHOM I1710 CKOCTH.

BykBeHHbIe BbIpaeHHs

[Ipumenenne OyKB Il 3aIMCH MaTEMAaTUYECKUX BBIPAKCHUN U MpeanoxeHnid. CBoWcTBa
apu(pMeTHIECKNX NeicTBUH. ByKkBeHHBIE BBIpQKEHUS M UYUCIIOBBIC IOJICTAHOBKU. ByKBEHHBIE
pPaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIOHEHTa. Dopmynbl, (opMynbl NepUMETpa MU
TIJIOIAIM TIPSIMOYTOJIbHHKA, KBajipaTa, 00bEMa napajuiesienurneaa u Kyoa.

Pemenne TekcToBbIX 3a1a4

Pemenune TexcToBbIX 3amau apudmernyeckuM crocoOom. Pemienue nornuyeckux 3ajau.
Pemenue 3a1ay nepe6opoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3anay, conepxaiiux 3aBUCUMOCTH, CBA3BIBAIOIINX BEIMUUHBL: CKOPOCTh, BPEMS,
paccTtosiHMe, 1IeHa, KOJIMYECTBO, CTOUMOCTb, INPOM3BOJUTEIBHOCTh, BpeMs, 00bEM pabOTHI.
Equaunbsl u3MepeHusi: Macchl, CTOMMOCTH, PAcCTOSIHUS, BpEeMEHH, CKOpOCTH. CBA3b Mexay
€IMHULIaMU U3MEPEHUS KaXK10M BEJIMUUHBI.

Pemenune 3amay, CBSI3aHHBIX C OTHOILIEHUEM, MPOMOPLUOHAIBHOCTHIO BEJIWYHH,
MIPOLIEHTaMU; pelIeHe OCHOBHBIX 33]1a4 Ha ApOOU U MPOIIEHTHI.

OneHka ¥ MpUKUIKA, OKpyrieHue pesynbrata. CoctaBieHne OyKBEHHBIX BBIPAKEHHH 110
YCIIOBHIO 3a/1a4H.

[IpencraBienne NaHHBIX C MOMOIIbIO TaOnui U auarpamm. CrtonOuaTble AWArpaMMbl:
YTeHHE U TIocTpoeHue. UTeHne KpyroBbIX AUarpaMMm.

Harasignasi reomerpus

Harnsasele npencraBineHus o pUrypax Ha INIOCKOCTH: TOYKa, IIpsiMasi, OTPE30K, JIyd, YroJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTB, KPYT.

B3aumHOE pacnosio)keHHE [BYX MPsAMBIX Ha IIOCKOCTH, IApajuIelIbHBIE IPSMBIE,
NEPIEHIUKYISIpHBIE NpsiMble. M3MepeHne pacCcTOsIHUM: MEXIy OBYMS TOYKAMH, OT TOYKH O
IIPSIMOM, JUIMHA MapLIpyTa Ha KBaJIpPaTHOU CETKE.

W3mepenne M NMOCTPOCHHE YIVIOB € IMOMOLIBIO TPAHCIOPTHpA. BHIbl TpEyroJIbHUKOB:
OCTPOYTOJIbHBIA, TPSIMOYTOJbHBIN, TYMOYrOJbHBIM, pPaBHOOCAPECHHBIH, PAaBHOCTOPOHHUH.
YeTbIpEXYroJbHUK, IPUMEPBI YETBIPEXYTOIbHUKOB. [IpsMOYroJIbHUK, KBaJpaT: UCIOJIB30BAHUE
CBOMCTB CTOpOH, YIJoB, AuaroHaneil. M3o0OpaxeHnue reoMmerpuyeckux (puryp Ha HeJIMHOBAaHHOM
Oymare C MCIIOJIb30BaHHEM LUPKYJs, JMHEHKH, YroJlbHUKa, TpaHcrnoprtupa. IlocTpoenus Ha
KJIeT4aToil Oymare.

[lepumeTp MHOTOyroapHuKa. [loHsaTue miomanu GUrypsl, €AMHULBI U3MEPEHUS IIOLIA/IH.
[Tpubnuxénnoe wu3MepeHue IIomwaaM ¢Guryp, B TOM YHCIE€ Ha KBaJIpaTHOM CeTke.
[TpubnmxénHOE U3MEpPEeHNEe ATUHbBI OKPY>KHOCTH, IUIOLIAAN KpyTa.

CuMMeTpus: LIeHTpaJlbHasl, OCEBasi U 3€pKaJIbHAs CUMMETPUU.

ITocTpoenune cuMMETpUUHBIX QUTYP.

Harnsanele mnpenctaBieHHst O MPOCTPAHCTBEHHBIX (urypax: napaenenunes, Kyo,
npu3Ma, DUpaMuia, KOHyc, IWIMHAP, map u cdepa. M300paxkeHne MpoCcTpaHCTBEHHBIX (PUTYD.
IIpumepbl  pa3BEPTOK MHOTOTpaHHUKOB, LMiIMHApa M KoHyca. Co3ganue Mozenein
MPOCTPAHCTBEHHBIX (Uryp (M3 Oymaru, MpoBOJIOKH, IUIACTUIIMHA U APYTUX MATEPUATIOB).

[Tonsitne o0bEMa, eAUHUIBI U3MepeHUsT 00bEMa. OOBEM MPSIMOYTOJIBHOTO MapajulesenuIea,
KyOa.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
Ne HanMeHOBaHIe Koan4yecTBo 4acoB D1eKTPOHHDIE
11/_ pa3jaesioB M TeM | Bceer Koutpounn | IIpaKkTHYecK (un¢posbie)
n IDOrPDAMMBI pﬁ P 5 o0pa3oBaTejibHbIE
porp 0 ble padoThI e padoThbI pecypesI
HarypanbHbie
ncia. bu6mmoreka [{OK
1 JleiicTBus C 58 4 https://m.edsoo.ru/7f4
HaTypaJ'II)HI)IMI/I l3lce
qucjiamMmu
?eaor;;:f H;: bubmmoreka [{OK
2 HHHHHI;Ia ' 10 1 https://m.edsoo.ru/7f4
UTOCKOCTH 131ce
OOBIKHOBEHHBIE Bubmmnorexa [IOK
3 o1 51 3 https://m.edso0.ru/7f4
P 131ce
ilea(l)r;;:f Hp?: bu6moreka [IOK
4 MHorOp OJ'H,HH 6 1 https://m.edsoo.ru/7f4
a 131ce
KU
JlecsTHUHBIE bu6moreka [IOK
5 o6u 29 2 https://m.edsoo.ru/7f4
P 131ce
?ee:)r;;:f Hp?: bu6mmoreka [IOK
0 Tena H%,Hr'ypm 6 1 https://m.edsoo.ru/7f4
B IPOCTPAHCTBE 131ce
[HoBTODEHUE U bu6mmoreka [JOK
! 0600 I;HHC 10 1 https://m.edsoo.ru/7f4
" 131ce
OBILIEE
KOJIMYECTBO
YACOB T10 170 12
[TIPOTPAMME
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6 KJIACC

Ne HaumenoBann | KoimuecTBo 4acoB 3.]'[eKTp0HHLIe
; € pa3jiesioB u (undposbie)

E/ Tem Beer KOHTpﬁOJILH Hpalc;nt{eac 06paz0BaTEILHbIE
IIPOrpaMMbI 0 bI€ PA00ThbI He paooThbl pecypebl
HaTvoanbHbie bu6mmoreka [{OK
qmgf 17 1 https://m.edsoo.ru/7f

414736
bu6mmoreka [{OK
JNpobu 61 4 https://m.edsoo.ru/7f
414736
Harnsnnas bubmmoreka [{OK
reOMETPHSI. 4 1 https://m.edsoo.ru/7f
Cummerpust 414736
iﬁ;‘f‘*ﬁ: Bu6smoreka [JOK
pHd. 7 1 https://m.edsoo.ru/7f
@urypsl Ha 414736
IINIOCKOCTHU -
E;’J;IO’K“T"'”"H Bu6smoreka [JOK
40 2 https://m.edsoo.ru/7f
OTPULATCIIBHBIC 414736
qucia -
BIDasKeHIs ¢ bu6moreka [IOK
p 15 1 https://m.edsoo.ru/7f
OyiBam 414736
iir;;:fH;: bu6moreka [IOK
pHA. 10 1 https://m.edsoo.ru/7f
PHrypsi B 414736
IIPOCTPAHCTBE -
beICTaBIeHIe bu6mmoreka [JOK
pea 4 https://m.edsoo.ru/7f
FLATHBIX 414736
gg(fg ope:;lze, bubmuoreka [JOK
CHCT:}\l{aTm;uH 12 1 https://m.edsoo.ru/7f
i 414736

OBLLEE

KOJIMYECTBO

YACOB I10 170 d 3

ITPOTPAMME
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PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA»
HHOACHUTEJIbBHAA 3AIINCKA

AnreOpa sIBIsIeTCS OJHHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe“H/IBaeT HU3YUYCHHEC APYTUX OUCHUILINH, KaK CCTCCTBCHHO-HAY4YHOI'0, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM JKU3HH.
PazButne y oOydJarommxcsi HAy4YHBIX TIPEJACTABICHUH O TMPOUCXOXKICHHH W CYIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B TNPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBPEMEHHOM HHdpoBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBBIBATL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTParupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHLHOW JIESTEIBHOCTH
o0OyJarmuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHHe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «Anredpa» i OCHOBHOTO OOIIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BBIUUCIICHUSY, «AJreOpandeckue BBIPAKCHUS», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIIUWY.
Kaxxmas u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
U3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xone n3ydenus yqaeOHOTO Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTHYECKOro OOpa30BaHUS H
CMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3pika. CoziepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)KUT OCHOBOH JUISl JalIbHEHIIETO
W3yUYeHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAFOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJUMBIX Ui MOBCEJIHEBHOW JXKM3HU. Pa3BuUTHE TMOHATHS O YKMCIE HAa ypPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAJIBHBIMH U MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandeckue BBIPKCHUSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4ecKoro armmapara, HeoOXOIUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NpeAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE 0CHOBHOTO 00IIIero oOpazoBaHuUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCs  BOKPYT  pAallMOHAIBHBIX  BBIpaXEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TPOIIECCOB U SIBICHUH peabHOro Mupa. B 3amaum oOydeHus anreOpe BXOST TaKKe
najbHeHIee pPa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHA.
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[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHIeCKOMY TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
MaTepualia CHoCOOCTBYET pa3BUTHIO y OOYUYAIOUIMXCS YMEHHS HCIIOJIb30BaTh Pa3IHMuHbIC
BBIPA3UTEIIBHBIC CPEJCTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIC, CUMBOJIMYCCKHUE, TpaduuecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
Y KYJIbTYPBI.

@OpMBI KOHTPOJIS JOCTHKEHUM YJaIIUXCS: YCTHBIN ONPOC, MUCbMEHHAsI CAaMOCTOSITEIbHAS
paboTta, KOHTpOJIbHAs paboTa, TECTOBBIE 3a/IaHNs, TPE3EHTAIIUS, TOKJIa], TBOpUYECKas padboTa.

CornacHo yueOHOMYy TUIaHy B 7-9 kjaccax u3ydaeTcss Y4eOHBIM Kypc «AnreOpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE Pa3leNibl cojaepKaHus: «Uuciaa W BBIYHCICHUS,
«AnredOpanyeckue BRIPOKECHUs», «Y PAaBHEHHS U HEPABCHCTBaAY, « DyHKITUN.

Ha u3yuenue yue6HOTO Kypca «Anredpa» otBoautcs 320 yacoB: B 7 kiacce — 102 gaca (3
Jaca B Henenmo), B 8 kimacce — 119 gaca (3,5 gaca B Henmenmo), B 9 kimacce — 99 gaca (3 vaca B
HEJIEINIO).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHS TNporpamMMmbl yueOHOro Kypca «AmnreOpa»
XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

MpOSIBIIGHUEM HHTEepeca K TMPOLUIOMYy M HACTOSIIIEMY POCCHICKONl MaTeMaTuKH,
LIEHHOCTHBIM OTHOIIIEHHEM K JIOCTH)KEHUSIM DPOCCHUHCKHX MaTeMaTUKOB U POCCUUCKOU
MaTeMaTHUYeCKON IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JIOCTHXKEHUHN B PYTUX HAYKaX U MPUKIIAJHBIX
chepax;

2) rpa:xkaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpa<AaHWHA M pealu3allid ero IMpas,
MPEJICTABJICHUEM O MAaTeMaTH4YeCKHMX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEyp TPakJaHCKOTO oOIiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO 3TUYECKUX MPOOJIEeM, CBSA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHUKCHUIMA
HayKH, 0CO3HAHHEM BXKHOCTH MOPATFHO-3TUYECKUX MPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW HA aKTHUBHOE Y4YacTHE B PEIICHUH MPAKTUYECKHX 3a]ad MaTeMaTH4YeCKOU
HaIMpPaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHHUs Ha MPOTSHKEHUH BCel
KU3HU JJIs1 YCHEIHON MpodeCCHOHANBHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYAILHOW TPAeKTOPHUH OOpa3oBaHUA U
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4YeCKOe BOCIIUTAHME:
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CMOCOOHOCTBIO K SMOLMOHATBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMAaTHYECKUX
00BEKTOB, 33/1a4, PEIICHUHN, PACCYKICHUN, YMEHHUIO BHJIETh MaTEMAaTHUECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 NO3HAHUS:

OpUEHTAIlEe! B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX IpEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YEJIOBEKa, IPUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYEeCKOW HayKu Kak c(epbl 4elOBEUeCKOM JEsITeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAYUMOCTH JJISl Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHUKU U MaTEMaTHUECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHHWA MHUpPA, OBJIAJEHUEM [POCTEHIIMMU HaBbIKAMU
HCCIIEI0BATENIbCKON AESATEIbHOCTH;

6) ¢usnueckoe BocnuTanue, (opMHpPOBaHHe  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO $JIaronoIy4us:

FOTOBHOCTBbIO MPHUMEHATh MAaT€MaTHYeCKHEe 3HaHUS B MHTEpPEcax CBOEro 3/0pOBbs,
BEJICHUS 3I0pPOBOr0 00pa3a >KHU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnyeckas aKTUBHOCTbH), C(HOPMHMPOBAHHOCTHIO HaBBIKa peQIieKcuu,
MIPU3HAHUEM CBOETO ITpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTAIlell Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pelieHus 3agad B o0nactu
COXPAaHHOCTH OKpY)Kalolleld cpeapbl, IUIaHUPOBAaHUS IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJIEICTBUI JUIsl OKpYKaIoLIel cpeibl, 0CO3HAaHUEM TJI00ATbHOTO XapakTepa SKOJIOTHYECKHUX
mpoOJIeM 1 TyTel UX PelIeHNS,

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSM CONUAIbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHUSM B YCJIOBUSIX HEONPEENIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AESTeNbHOCTb, B TOM YHCJIE YMEHHE YUUThCS Y APYTUX
JoJiel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3
OTIbITA IPYTHX;

HE0O0X0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHW, B TOM 4ucie GOpMYyIUpPOBATH UIEH,
MOHATHS, TUIOTE3bl 00 00BEKTax W SIBICHUAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, 0CO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYyallMl0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
NnercTBUs, GOPMYITHPOBATH U OLIECHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/IbHBIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA

ba3zoBble JJoruyeckue AecTBUA:
® BBIABIATH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHX OOBEKTOB,
MOHATHI, OTHOIICHUH MEXKIY MOHSATHAMH, (HOpPMYIHpOBaTh OMpENENICHUs MOHSITUH,
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(uKaiu, OCHOBAHUS st 0000IIeHUS
Y CpPaBHEHMUSI, KpUTEPUHU ITPOBOJMMOIO aHAJIN3a;
® BOCIPHUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBLIBATH CYKIEHHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNIbHbIE, JMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,
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BBISIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEYHS B (haKTax,
JIAHHBIX, HAONIOJCHUAX M YTBEPXKACHUSAX, NpeIjiaratb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa3duparb JOKa3aTeNbCTBA MAaTEMAaTHYECKHX  YTBEpXKIEHHH (IpsMble W OT
IIPOTUBHOTO), IIPOBOJAMTH CaMOCTOSITEJILHO HECJIO)KHBIE  J0Ka3aTelIbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTPAWBATh APTYMEHTALMIO, HPUBOJUTH TPUMEPHI U
KOHTPHpUMEPDI, 000CHOBBIBaTh COOCTBEHHBIE PACCYXKICHNUS;

BBIOMpATh CHOCOO pemIeHus y4eOHOW 3ajauM (CpaBHHUBAaTh HECKOJIBKO BapUaHTOB
pelieHus, BpIOUpaTh Hanbosiee MOIXOSAINNA ¢ YYETOM CaMOCTOSTENbHO BbIIEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCcKue AeiCTBUS.

WCIOJIb30BaTh  BOTMPOCHI  KAaK  HCCICNOBATCIIbCKMA ~ MHCTPYMEHT  ITO3HAHUSA,
(dbopMynupoBaTth BOITPOCHI, bukcupyromnue MIPOTUBOpEYHE, npobiemy,
CaMOCTOSITCJIFHO YCTaHABJIMBATh KMCKOMOE U JIaHHOE, (OPMHUpPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UITUIO, MHCHHE,

MPOBOJUTH IO CAaMOCTOSITEIGHO COCTABJICHHOMY IIIaHY HECJIOXKHBIM IKCIEPUMEHT,
HEOOJIBINIOE WCCIICJIOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0M;

CaMOCTOSTENPHO  (popMynupoBaTh 000OIEHUST W  BBIBOJABI IO  pe3yibTaTam
MPOBEIEHHOTO HAOIOACHUSI, UCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BbIIBUTaTh MPEAIOI0KEHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OpMAINH, JAaHHBIX, HEOOXOIUMBIX
JUIS pEIICHUS 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIHIO
Pa3IMYHBIX BUJIOB U (POPM MpeACTaBICHUS;

BbIOHMpaTh (hopMy MpecTaBieHus: HH(YOPMALMK U UIUTIOCTPUPOBATH pelllaeMble 3aa4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

OIICHUBATh HAJEKHOCTh MHGOPMAIMH IO KPUTEPUSAM, TPEIOKEHHBIM yIUTENIEM WIH
chOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHnKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

BOCIPUHUMATh U (POPMYIMPOBATh CYXXJIEHHsS B COOTBETCTBUU C YCIOBHUSIMU M LEJISAMU
oOl1eHus, SICHO, TOYHO, T'PaMOTHO BBIPAXaTh CBOK TOYKY 3pPEHHMsI B YCTHBIX H
MIMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELICHMs 3aJa4l, KOMMEHTHPOBATh
MIOJIy4YEHHBIN pe3yJIbTaT;

B X0Jle 0OCYXJIeHHs 3371aBaTh BOIPOCHI MO CYIIECTBY 0OCYXAaeMOM TeMBbI, IPOOIIEMBI,
pelmaeMoi  3ajJadd, BBICKA3bIBaTh WJEHM, HALEJICHHbIE HAa IIOUCK PpELICHMS,
COMOCTABJIATh CBOU CYXKICHHMS C CYXKJIEHUSMH JPYTMX YYacTHHKOB JHajora,
oOHapyXHUBaTh pazIMuue U CXOJCTBO MO3UIUHN, B KOPPEKTHOH (hopme hopMyITnpoBaTh
pa3HoOrIacusi, CBOU BO3PaKEHUS;
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® [IPEACTaBIATH PE3yJbTaThl PELIECHUS 3aJlauM, SKCIIEPUMEHTA, UCCIEOBaHUS, IIPOEKTa,
CaMOCTOSITEJIbHO BBIOMpATh (popMaT BBICTYIJICHHS C y4ETOM 3a/a4 MPE3CHTAlMU |
0COOEHHOCTEH ayTUTOPHH;
¢ T[IOHMMAaTh M HCIIOJIb30BaTh IMPEUMYILECTBA KOMAHAHONW M WHIWBUAYaJbHOU pabOThHI
MIPH PEIICHUN YIeOHBIX MaTeMAaTHIECKUX 3a/1a4;
® [IPUHUMATP II€Jb COBMECTHOH JEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AII0 COBMECTHOM
paboThl, pacmpenensaTh BUIb padOT, JOrOBapHBATLCA, OOCYXJATh MPOIECC U
pe3yabTat paboThl, 0000IIaTh MHEHUS! HECKOJIBKHX JIFOACH;
® yYacTBOBAaTh B TPYNNOBBIX (opMax paboTel (0OCYXKJCHUS, OOMEH MHCHHSIMH,
MO3TOBBIE IITYPMBl U APYIHE), BBIIOJIHATH CBOI YacTh pabOTHl U KOOPIMHHPOBATH
CBOM JICWCTBUS C JPYTUMH WICHAMH KOMaH/bI, OIIEHUBATh KAYECTBO CBOETrO BKJIAjJa B
oOMIMiA IPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YJaCTHUKAMH B3aUMO/ICHCTBUSI.
PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHBbIE TeiicTBUSA
Camoopranu3anusi:
® CaMOCTOSATEIbHO COCTaBIATH IUIAH, AJITOPUTM pEIIeHUs 3ajadd (WM €ro 4YacTb),
BBIOMpATh C€roco0 pemieHuss ¢ Y4E€TOM HMEIOUIUXCS pPECcypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BApPHAHTHI PEIICHUH C y4ETOM
HOBOM HHpOpMaLIUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:
e BJIAJIETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTara pelieHus
MaTeMaTUYeCKOH 3a1auH;
® MpeABHUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPU PEHICHUU 33Ja4Yd, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWJECHHBIX OLUIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;
® OILIEHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIBHOCTU MOCTABICHHOMN LIETTH U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTHXKCHUS WM HEIAOCTH)KEHUS LM, HaXOJWUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy obOydenus B 7 KJjacce oOydarolIMiics NOJYYUT CIIEAYIONIUE IPEAMETHBIC
pE3yIbTaThI:

Yucia ¥ BBIYUCTICHUSA

BoinonHATh, coderass YCTHbIE W MHCbMEHHBIE NPUEMBI, apupMeTHUYeCKue IEUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHS YHCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3sHOOOpa3HbIE CIOCOOBI U
NpUEMBl  BBIYMCICHHS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.

[TepexonuTe OT oaHOM (hopMBI 3amuicu Yucen K Apyrou (mpeoOpa3oBBIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IPOOB).

CpaBHMBATh U yIIOPSAAOUYMUBATH PALIMOHATIBHBIE YNCIA.

Oxpyryare unca.

BbINOMHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCICHUH, OLEHKY 3HAYEHUN YHMCIIOBBIX
BbIpaXK€HUI. BBINOMHATH JEHCTBUSI CO CTENEHSIMU C HATypaJIbHBIMU MOKA3ATEISMH.

[IpuMeHsTh NpU3HAKU JETUMOCTH, PA3JI0KEHHE HA MHOKUTEIN HATYPAIbHBIX YUCEI.
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Pemarts mnpakTUKO-OPUEHTHPOBAHHBIE 33Ja4l, CBS3aHHBIE C OTHOLIEHHWEM BEJIMYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYKH, [TPOLIEHTaMU, HHTEPIPETUPOBATh PE3YJIbTAaThl PELIECHUS 3aa4
C y4€TOM OrpaHMUYEHUM, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAaEMbIX OOBEKTOB.

Aaredpanyeckue BbIpaKeHHs

Hcnonp3oBath anredpanyecKyto TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHATH €€ B IpoIiecce
OCBOEHHUS y4EOHOI0 MaTepuaa.

Haxouth 3HaueHNs OyKBEHHBIX BBIPAKEHUHN IPU 3aJaHHBIX 3HAUEHUSAX IEPEMEHHBIX.

BoinonHATe peobpazoBaHus LENOr0 BhIPaXKEHUSI B MHOTOWIEH MIPUBEACHUEM IOI00HBIX
CJIaraéMblIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOYIEHA HAa MHOIOYWIEH M MHOTOWIEHA HAa MHOIOYJIEH,
MPUMEHATH POPMYIIBI KBaJIpaTa CyMMbI U KBaJ[paTa pa3HOCTH.

OcymiecTBiATh pa3ioXKeHNE MHOTOWIEHOB HA MHOMKHUTEIM C IMOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXHTENs, TPYNIHUPOBKU CJIaraéMbIX, MpUMEHEHUs! (GOpMYJ COKPAIEHHOTO
YMHOKEHUS.

[IpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB JUId pELIEHUS pa3IUYHbIX 33434y U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTHUKU.

Hcnonb3oBaTh cBOICTBa cTeneHel ¢ HaTypalbHBIMU MOKa3aTelsMu JJis peoOpazoBaHus
BBIPAKEHUII.

YpaBHeHUsSI M HEPABEHCTBA

Pemate ynmHelHBbIE ypaBHEHUsI C OJHOM TMEPEMEHHOM, MPUMEHsSI MpaBuja Mepexoaa OT
UCXOJHOTO ypaBHEHUS K pPAaBHOCWIBHOMY eMy. I[IpoBepsiTh, SBJISETCS JU YUCIO KOPHEM
YPaBHEHHS.

[IpumMensTh rpaduyeckre METOAbI NP PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

ITonGupath npuMepsl Hap YUCE, IBISIFOIUXCS PELIEHUEM JINHEMHOTO YpaBHEHHUS C ABYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JHUHEWHOTO YpaBHEHUS C JBYMS
IIePEMEHHBIMHU, MOJIb3YACh T'PaQUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHHUS.

Pemarps cucTeMbl ABYX JIMHEHHBIX YPaBHEHHMH C JBYMS IEPEMEHHBIMH, B TOM YHUCIIE
rpaduvecKy.

CocraBiaTh M peliaTts JUMHEHMHOE YpPaBHEHME WM CUCTEMY JIMHEWHBIX YPAaBHEHHH II0
YCIIOBHIO 3a/layd, HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd IIOJyYCHHBIN
pe3yibTar.

DyHKUUH

N300paxxaTp Ha KOOPAMHATHOM TPAMOM TOYKHM, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpJIMHAaTaM, Jy4M, OTpPE3KH, WHTEpBalbl, 3alUCbIBATh 4YHCJIOBBIE IIPOMEXYTKH Ha
aJreOpanyeckoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM INIOCKOCTM TOYKM IO 33JaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku muHedHbIX QyHKUKUNA. CTpouTh rpaduk QyHKIUN y = |X|.

OnwuceiBaTh € MOMOIIbIO (YHKUIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEIMYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTEIILHOCTH, BpEMS,
00BEM paboTHI.

HaxonuTh 3HaueHne GpyHKIMN IO 3HAYEHHUIO €€ apryMeHTa.

[Tonumath rpaduyeckuil cnocod MmpeacTaBiIeHUs U aHanu3a WHGOpMAlMU, U3BJIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenHuss B 8 kiacce oOydarouuiics MOJy4UT CIEAYIOIIUME MpPEIMETHBIE
pE3YIBTaThI:
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Yuciaa ¥ BbIYMCICHUS

Hcnonb30BaTh HayalbHBIE IPEJICTABICHUS O MHOXKECTBE JECHCTBUTEIBHBIX YMCEN IS
CpaBHEHHsI, OKpYIJIEHHS M BBIUUCICHH, M300pakaTh JCHCTBHUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPAMHATHOMU IIPSAMOIA.

[IpumeHsaTh NOHATHE apU(PMETUYECKOTO KBaJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHH, UCII0JIb3YS IPU HEOOXOIMMOCTH KaJIbKYJIATOP, BBIIOJIHATH IPE0OPa30BaHUs BbIPAKEHU,
CoJIeprKalluX KBaJpaTHbIE KOPHHU, UCII0JIb3ys CBOWCTBA KOPHEH.

Wcnonb3oBarh 3amucu OONBIIMX M MaJbIX YHMCET C MOMOUIBIO AECCATUYHBIX IpoOei u
crenene yucia 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHSATHE CTENEHU C LEIbIM IOKa3aTesieM, BBINOJHITH IPeoOpa3oBaHUs
BBIPAKEHUH, COAEepKAIUX CTENIEHU C LIEIbIM OKa3aTeJIEM.

BbINONHATE TOXKAECTBEHHBIE MPEOOpPa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBWJI JEHCTBUIM HaJl MHOTOWIEHAMU U alreOpanyecKuMu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTs mnpeoOpa3oBaHMs BBIPOKEHUM I pEHIeHHs] pPAa3IMYHBIX 3aJad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU.

YpaBHeHUsSI M HEPABEHCTBA

Pematp nuHeliHble, KBapaTHbIE YPaBHEHUS U pallMOHAJIbHbIE YPAaBHEHUS, CBOJSIIUECS K
HUM, CCTEMBI JIByX YPaBHEHUH C ABYMS IIEpEMEHHBIMHU.

[IpoBoauTHE MpOCTENIINE UCCAEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHI, B TOM YHCIIE C
IpPUMEHEHHEM TIpadUuecKux MpeaCcTaBlIeHUi (yCTaHaBIMBATh, HUMEET JM YPaBHEHUE WIH
cucTeMa YpaBHEHUI pellieHts, €ClIi UIMEET, TO CKOJIBKO, U IIPOYee).

[TepexomuTs OT ciioBecHOW (GOPMYIMPOBKH 3amaud K €€ anreOpandeckod MOJICIU C
IIOMOIIBI0 COCTaBJICHHSA YPAaBHEHHMs WJIM CHCTEMbl YypPaBHEHHMH, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4YCHHBIN PE3yNbTar.

IIpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ULl CPAaBHEHUS, OLICHKH, PEIATh JINHEHHbIC
HEpaBEHCTBA C OJHOM IE€pPEMEHHONM M MX CHCTEMBl, JaBaTb Ipa(UUEcKyl0 WILIOCTPALUIO
MHO>KECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonuMaTh ¥  HCIOJB30BaTh  (PYHKIMOHAIBHBIE MOHATUS M SI3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE O0003HAUEHUs), ONpENeNATh 3HaueHUEe (QYHKIUHM [0 3HAUYEHUIO apryMeHTa,
OIpesieNATh CBOMCTBA PYHKIMHU 1O €€ rpaduky.

Crpoutsb rpauku 3JeMEeHTapHbIX QYHKIUH BUA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, onuceBaTh CBOIiCTBA UHCIOBOI (YHKIUHK MO €&
rpaduky.

K xoHmy oOyueHuss B 9 kiacce oOydarouiuiics MOJIyYUT CIEAYIOIIUME HpPEIMETHBIE
pE3yJIbTaThI:

Yucsa v BBIYUCTICHUSA

CpaBHUBaTh U YNOPSAJOYNBATh PALIMOHAJIBHBIE U UPPALMOHATIbHBIEC YHCIIA.

Beimonsate apudmernueckue ASHCTBUS C pallMOHAIBHBIMU YHMCIAMHU, COYeTasi YCTHBIE U
MIMCBMEHHBIE TPUEMBI, BBITIOJIHATH BBIUNCIICHHSI C UPPALIMOHAIBHBIMU YHCIIAMHU.

Haxonuth 3HaueHUs CTENEHEN ¢ LENbIMU NOKa3aTesIMU U KOPHEH, BBIUNCIIATh 3HAUYCHUS
YHCIIOBBIX BBIPAKEHHUM.

OKpyryiaTh [EHCTBUTENBHBIE 4YMCIIA, BBINOJIHATH NPUKHUIKY Ppe3yjibTaTa BBIYMCIIEHUH,
OILICHKY YHCJIOBBIX BBIPAXKEHHI.
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YpaBHeHHUS U HEPABEHCTBA

Pemrats nuHEHHBIE M KBaJpaTHbIC YPaBHEHHUs, YPAaBHEHUS, CBOJAIIMECS K HHUM,
npocTeiire JpoOHO-pallOHATbHBIC YPABHEHHS.

Pemrate cucteMbl IBYX JIMHEWHBIX YPaBHEHUU C IBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISIETCS JINHEUHBIM.

Pemarts TekcToBble 3ajaud  aqreOpanyecKuM CHOCOOOM C IIOMOIIBIO COCTABJICHUS
YPAaBHEHUS UM CUCTEMBI IByX YPaBHEHHM C IBYMs IIEPEMEHHBIMU.

[IpoBOoaUTHE MpPOCTENIINE UCCIAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
MIPUMEHEHUEM TpapUuecKux IpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CUCTEMAa YpPaBHEHUM pEILIEHUs], €CJIU UMEET, TO CKOJIBbKO, U IIPOYEe).

Pemars nuHeliHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, H300paxkaTh pellIeHue
HEPABEHCTB Ha YMCJIOBOM NMPAMOM, 3alMChIBATH PEIIEHUE C IOMOLIBI0 CHUMBOJIOB.

Pemate cucTeMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300paXkaTh pElIEHHWE CHCTEMbl HEPAaBEHCTB Ha YHCIIOBOM MPSMOM,
3alUCBIBATh PEIICHHUE C TOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IPH PELIEHUH PA3IMYHBIX 3a4a4.

D yHKUUHA

PacnioznaBath (hyHKIMM U3y4eHHBIX BUIOB. [loKka3piBaTh cXeMaTUYECKU PACIIONOKEHHE Ha

KOOPJIMHATHOM MIOCKOCTH IpadukoB GyHKimi Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C, Yy =x3, y=1x,y = [X|, B 3aBHCHMOCTH OT 3HaueHH KO>((HUIMEHTOB, OMACHIBATH CBOHCTBA

GyHKIIHH.

CtpouTh M HM300pakaTh CXEMATHYECKH TPaQUKH KBAIPATHYHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBAJIPATHYHBIX (PYHKITUH 10 UX TpaduKam.

Pacno3naBare  kBaspatnyHyro (QyHKIHIO 10  Qopmyie, TPUBOAUTH  MPHUMEPHI
KBaJ[PaTUYHBIX QYHKIIUH U3 peaTbHOU )KU3HU, PU3UKH, TCOMETPHUH.

YucJjioBbIe MOCJIEI0BATETbHOCTH 1 POTPECCUH

Pacnio3naBate apudMeTHUECKYI0 M IeOMETPUYECKYI0 IPOTPECCHU TPU Pa3HBIX criocobax
3aJJaHUS.

BBINONHATE BBIYUCICHHS C KCIOJIb30BaHHEM (OPMYNI N-TO WieHa apuPMETHYEeCKOH WU
TeOMETPUYECKOM MPOTPECCUid, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh WieHBI MOCISI0BATEIBHOCTH TOYKAMH Ha KOOPIUHATHOW TUIOCKOCTH.

Pemrate 3amaum, cBsA3aHHBIC C YHCIOBBIMU IOCIIEIOBATEIBLHOCTSMH, B TOM YHUCIIC 33]a4d
U3 peaJbHOM JKU3HU (C MCIIOJIb30BAaHUEM KAIBKYIIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).
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COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, MEPEXOJ OT OAHON (GopMBI 3ammcu Apodei K
npyroi. IloHsATHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUeCKue EHCTBUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJIbHBIM IOKa3aTeNeM: OMpeeNieHne, MpeoOpa3oBaHie BHIPAKEHUNA Ha
OCHOBE OTpe/ieNIeHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anKch NPOLEHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d HAa MPOLIEHTHI, PEIIEHUE 3a/lad U3 pealbHOM
MIPaKTUKH.

[IpumeHeHne NpuU3HaKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HaTypalbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHast MPONOPLHUOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOK/IECTBEHHO paBHbIE
BBIpA)KEHUS, MpaBWa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PaCKPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAIBHBIM IT0OKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHOrouaeHa. CioxeHue, BBlYMTaHUE, YMHOKEHUE
MHOrouwIeHOB. DopMynbl COKPAIEHHOTO YMHOMKEHMsI: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBuia MpeoOpa3oBaHUs YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JABYMs IEpeMEHHbIMHU U ero rpapuk. Cucrema JIByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpumeps! pelieHus TEKCTOBBIX 33aJau C MOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunata Touku Ha mnpsiMoil. UucioBble NMPOMEXYTKU. PaccrosiHMe Mexay AByMs
TOYKAMU KOOPJMHATHOU MPSAMOIL.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKHU Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue Qynkuun. I'padpuk Pynknun. CpoiicTBa  QyHKIMIA.
JIuneitnas ¢yHnkuus, e€ rpaduk. ['papuk ¢pynkuun y = |x|. ['paduueckoe pemienue JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.
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8 KJIACC

Yucsa 1 BIYUCIECHUS

KBampatselii kopeHb u3 uucia. [loHstue 00 wuppanuoHambHOM uucie. JlecsaTudHbie
MPUOIVKCHHST UPPAMOHATLHBIX uncenn. CBoiicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHE K MPeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUM M BBIYUCICHUAM. JleWCTBUTENIbHbBIC
qucia.

Crenens ¢ 11e7bIM [TOKa3zaresieM U e€ cBoiicTBa. CTaHgapTHas 3alKch YUCIa.

AJiredpanyeckue BbIpaskeHUsl

KBanpathblil TpEXUseH, pa3aoKeHUE KBAJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckass apoob. OcCHOBHOE CBOWCTBO anrebpamdeckod mpobu. CloxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JIEJICHUE alreOpanyeckux ApooOeil. PanmnoHanbHbIe BBIpAKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHUs1 U HEPAaBEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUWiA, CBOASIIMXCA K JWHEWHBIM H KBajapaTHbIM. [Ipocrteimue apoOHO-
palnMoHaIbHbIC YPaBHEHUS.

I'paduueckass maTEpIIpEeTavs YPAaBHEHHI C JABYMS MEPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMSI TIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W MX CBoHMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHO. Cuctembl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6nacTh onpeneaeHuss U MHOXKECTBO 3HaYeHH (yHKIUU. CriocoObl
3aaHus QyHKITUH.

I'padux dyakumm. Yrenue cpoiictB dyHkiuu mo e€ rpaduky. Ilpumepsr rpadukos
(GYHKIHH, OTpaXKaroX peaabHbIe MTPOLECCHI.

OyYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxn. Oyukmun Y = X2, ¥ = X3, y = Vx, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUH.

9 KJIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHbIE ynciIa, UPPAMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC NECATHUYHBIC
npoOu. MHOXECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KaK OCECKOHEYHBIC
JIecSITUYHBIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEMCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSMOM.

CpaBHeHHE NEHCTBUTENBHBIX YHCEN, apupMeTHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[MpubnmmkEéHHOe 3HAYCHHE BEIMYWHBI, TOYHOCTh NpuOmmKeHus. OKpyrieHue 4YHcel.
[Ipukuaka u olieHKa pe3yJIbTaTOB BIYUCICHUMN.
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YpaBHeHuUsI 1 HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOJAIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUH TpeTbed M 4YETBEPTOU CTEIECHEHN
Pa3IoKEHUEM HAa MHOKHUTEIIN.

Pemenue  npoOHO-palMOHANBHBIX  YpaBHCHWU.  PemieHWe  TEKCTOBBIX  3amad
aIreOpanIecKiuM METOJIOM.

VYpaBHeHHe C OBYMS MEpPEeMEHHBIMH U ero rpaduk. PemeHune cucteM ABYX JTHHEWHBIX
YPAaBHEHUN C JByMs INEpEMEHHBIMU. PellleHMe cHCTeM JABYX YpPaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOE, a Ipyroe — BTOpOW cremeHu. ['paduueckas MHTEpIpETalns CUCTEMBbl YPaBHEHHUN C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

PemreHne NMHEMHBIX HEPAaBEHCTB C OJHOW NEPEMEHHOW. PemeHne cucremM IMHEHHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOl. KBanparHble HepaBeHcTBa. ['paduueckas umHTEpmperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

D yHKUUHA

Ksagpatnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapaboJIbl, OCh CHMMETPHUH TTapaboJIbL.

Ipadukn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux cBoiicraa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NMPOIPECCHH

[ToHsiTHE YMCIOBOI MOCIENOBATEIBHOCTH. 3a/IaHUE MOCIIEI0OBATEILHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMysoi N-TO YIeHa.

Apudmernueckas U reomerpuyeckas — nporpeccur.  Dopmynsl  N-ro  uieHa
apuMETHUECKON U TEOMETPUUECKON ITPOTPECCHIA, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne dieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTpeccHuil TOYKaMM Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHENWHBIN U 3KCIOHEHIIMAIbHBIA POCT. CI0KHBIE IPOLEHTHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanu | KoiudecTBo yacoB DJIeKTPOHHBbIE
n/ © PAACIOB | Beer KonTpoubH IIpakTuyeck (unposie)
I TeM 16 DAGOTLI e pABOTEL o0pa3oBaTejibHbIE
NPorpamMmbl 0 p p pecypchl
Yucna u
S — bu6mmoreka [{OK
' 8 1 https://m.edsoo.ru/7f41
PannonansHbie
5b90
quca
VpaABHEHIS 1 bu6moreka [IOK
p 15 1 https://m.edsoo.ru/7f41
HEpPaBEHCTBA 5590
bu6moreka [IOK
ﬁ‘g;i?ﬁ:;:fl;i 45 3 https://m.edsoo.ru/7f41
5b90
Koopaunats! u bubnuotexa [JOK
rpaduKu. 30 1 https://m.edsoo.ru/7f41
OyHKIUU 5b90
ToBTODeHME I bu6moreka [IOK
P, 4 0 https://m.edsoo.ru/741
’“ 5b90
OBIIEE
KOJIMYECTBO
YACOB I10 102 ! 0
[TPOTPAMME
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8 KVIACC

Ne HanmenoBanu | KoqnuecTBo 4acos DJIeKTPOHHBbIE
; e pa3/iesioB u (undposbie)
E/ Tem Bceer KOHTpﬁOJILH Hpalc;nt{eac 06paz0BaTEILHbIE
nporpamMmb: 0 ble padoThI He padoTsl pecypesl
Hucna u bu6mmoreka [{OK
1 BBITHCIICHHA. 15 https://m.edsoo.ru/7f
KBanpaTtHeie 417af8
KOPHU -
Yuciaa n
BBIYHCIICHUSL. bubmmoreka [{OK
2 CreneHs ¢ 10 https://m.edsoo.ru/7f
LETBIM 417af8
IOKa3aTejieM
ﬁ‘gl};i?p;;:;z bubmmoreka [{OK
3 DDKCHHA. 7 1 https://m.edso0.ru/7f
KBanpaTublii 417af8
TPEXUIIEH -
ﬁg;i?pg:z;’; Bu6mmorexa IJOK
4 P : 25 1 https://m.eds00.ru/7f
Anrebpanvecka 417af8
s TpoOb S
zepa;;ee;féi;l bu6moreka [IOK
5 P : 15 1 https://m.edsoo.ru/7f
KBanpaTtHbie 417af8
YpaBHEHUS -
zfa;];{eefgi; bu6mmoreka [JOK
6 C P ’ 15 https://m.edsoo.ru/7f
HCTEMBI } 417af8
ypaBHEHUH -
YpaBHeHusa u bubnuoreka [{OK
7 HEPaBEHCTBA. 10 1 https://m.edsoo.ru/7f
HepaBencrBa 417af8
OyHKIUU. bu6mmoreka [JOK
8 OCHOBHEIE 7 https://m.edsoo.ru/7f
MOHATHS 417af8
OyHKIUU. bu6mmoreka [JOK
9 YucnoBble 9 https://m.edsoo.ru/7f
GbyHKIIUU 417af8
HoBToDEHME 1 bubmuoreka [JOK
10 p 6 1 https://m.edsoo.ru/7f
0000111eHNE 417af8
OBILIEE
KOJIMYECTBO
YACOB I10 119 2 :
[TPOTPAMME
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9 KJIACC

HaumenoBa | Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Ne HUeE
n/ pa3aesioB u Kontpoas, IIpakTuyec (unposie)
Bcero | Hble o0pa3oBaTe/ibHbIE
n TeM KHe padoThl
NMPOrpaMmblI paboTni pecypent
Yucna u
bu6mmoreka [{OK
1 BEFAHCIICHILA. 9 1 https://m.edsoo.ru/7f4
[elictBuTens 19d08
HBIC YUCIIA
YpaBHeHusa u
HEpaBEHCTBA. bubnuorexa [JOK
2 YpaBHEHHS C 14 1 https://m.edsoo.ru/7f4
OJIHO# 19d08
MePEMEHHO N
PaBHCHUS M Bu6miorexa [IOK
3 eI 14 1 https://m.eds00.ru/7f4
HCTEMBI 19408
YpaBHCHHIA =200
YpaBHeHud u bubnuorexa [JOK
4 HEPaBEHCTBA. 9 1 https://m.edsoo.ru/7f4
HepasencrBa 19d08
bu6moreka [IOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f4
19d08
YpaBHeHus u bubnuoreka [JOK
6 HEPaBEHCTBA. 8 1 https://m.edsoo.ru/7f4
HepaBencrBa 19d08
Yucnoselie bu6mmoreka [JOK
7 HOCJIeIoBaTe 15 1 https://m.edsoo.ru/7f4
JILHOCTH 19d08
ggsg;%:;ie’ bu6mmoreka [JOK
8 CHCTeMaTm; 14 https://m.edsoo.ru/7f4
o 19d08
WS 3HAHUU
OBILEE
KOJIMYECTBO
YACOB IIO 99 ! !
I[TPOTPAMME
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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
MHHOACHUTEJIBHASA 3ATINCKA

['eomeTpust kKak OJUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MaTE€MaTHKH, UMEIOIIUNA CBOEH
[EeNbI0 00ECIeYnTh H3Y4YeHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOWICHWHA W B3aUMHOE
pacroJio’)KeHUE, ONUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JUHHUIO. LleHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aK/II04YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMTH JOKa3aTeJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh HMCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, ITPOBOIMTH
paccyXJeHUs «OT MPOTUBHOIO», OTJINYATh CBOIMCTBA OT NMPU3HAKOB, (OPMYIUPOBATH OOpATHbIE
YTBEPIKJICHHSL.

Bropoii 11enpi0 u3y4eHus reoOMEeTpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pelIeHNr Kak MaTeMaTHYeCKHX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUINXCS B PEATBHOM
KU3HU. OOydaroluics OOJDKEH HAYYUTbCS OIPENENIUTh TNeOMETPHUYECKYI0 (Urypy, OmucaTh
CIIOBAaMHU JaHHBIM 4YepTEX WM PUCYHOK, HAMTHU IJIOHIaJb 3€MENIbHOTO YYacTKa, paccuuTaTh
HEOOXOIUMYIO JIJTMHY OINTOBOJIOKOHHOTO Kalens wid TpeOyemble pasMepbl Trapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHASA JIMHUS B U3y4YEHUU T€OMETPUU.
[Ipn pemeHnn 3agad  OPAKTHUECKOTO  XapakTepa OOydalolUiCs  y4UTCS  CTPOUTH
MaTeMaTHYeCKUe MOJENM pEealbHbIX JKU3HEHHBIX CUTYallUi, MPOBOJIUTH BBIYUCICHUS U
OILICHUBATh aJICKBaTHOCTD MOJIyYEHHOTO pe3yJIbTaTa.

Kpaitne BaxxHO MOAUEPKUBATH CBA3M T€OMETPUU C JPYTUMHU Y4E€OHBIMU IpEAMETaMHU,
MOTHBUPOBAaTh  HCIOJB30BATh  OMpENEJCHHS T€OMETpPUYECKUX (GUIYp H  IOHSTHIA,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema ITudaropar.

VYueOuslii Kypc «l'eomeTpus» BKIIOYAET CJIEIYIOIINE OCHOBHBIE pa3Jiesibl COACPIKAHUS:
«['eomerpuueckue ¢Gurypsl M UX CBOicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBbl ~ KOOpIMHATBl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo00Us.

CDOpMLI KOHTPOJIA JOCTHXKEHUI yqaluuxcsi: YCTHBIﬁ OIIPOC, IMCbMCHHAA CaMOCTOATCIbHAA
pa60Ta, KOHTpPOJIbHAasA pa60Ta, TCCTOBLIC 3a/laHA, IIPC3CHTALUA, JOKIIAd, TBOPUYCCKAA pa60Ta.

Ha u3yuenue yue6HOTO Kypca «I'eomerpusi» oTBoautcs 219 vaca: B 7 kinacce — 68 yacoB
(2 yaca B Hememo), B 8 kimacce — 85 yacos (2,5 yaca B Heae0), B 9 kiacce — 66 yacos (2 gyaca B
HEJIEIIO).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHMS TporpaMMmbl yueObHoro Kypca «I'eomerpusi»
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XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBIEHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCUMCKMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTHYECKOM MIKOJIbI, K UCIIOJIH30BAHUIO ATHX JOCTHKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINMOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3allyd €ro Ipas.,
MPEJICTABJICHUEM O MAaTeMaTHYeCKHX OCHOBAaX (YHKIIMOHHPOBAHHS PA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOIIETyp TPaKIaHCKOTO oOmiecTBa (Harmpumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayK{, 0CO3HAaHHEM BOKHOCTH MOPAIIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€e BOCIMTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEHICHUH MPAKTHYECKUX 3a7ad MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSKEHUU BCEH
YKU3HU JIJIS1 YCTIIETHON Tpo(decCOHaIbHOM NEeATeIhHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIUBUIYATLHOW TPAEKTOPHUH OOpa3oBaHMs |
KU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTMYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTRI0O K DMOIMOHAJIBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHUH, pACCY)K/IEHUN, YMEHUIO BUACTh MATEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHUEHTAIlel B JESTeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeJICTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YelOoBeKa, MHPHUpPOAbl M OOIIecTBa, NOHMMAaHHUEM
MaTeMaTH4YeCKOH HayKu Kak cdepbl 4eloBeYecKOW MAesITeNTbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTHU JJIs1 Pa3BUTHUS LIMBUIN3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM ACSTEIIBHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMHPOBAHUE  KYJIbTYPbl  310POBbSA M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

FOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/10POBbA,
BEJICHUS 3[J0pPOBOr0 00pasa >KWU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryispHas ¢Qusnyeckas aKkTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0J1I0rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM JUIs pelieHus 3ajad B 00IacTu
COXPAaHHOCTH OKpYXKAIOIIEeH cpenapbl, IUIAHUPOBAHUS IOCTYIKOB M OLEHKHM HMX BO3MOXHBIX
TIOCJIEJICTBUH ISl OKpY>KalolIel cpefbl, 0CO3HaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0JeM U MyTeil X peuieHus;

8) ajanTanmus K M3MEHAIUMCS YCI0BUSIM COMAJIbHOW M NPUPOAHOM Cpeabl

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y JPYTUX
TOJIeH, MpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHITUU W3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUY HOBBIX 3HAHHM, B TOM 4YuCie (OPMYIHPOBATH UACH,
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MOHATHS, TUIIOTE3bl 00 0OBEKTAaX M SIBICHUAX, B TOM UYHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHO CUTyallMlO, BOCHPHHHUMAThL CTPCCCOBYIO

CUTYallMI0 KaK BBbI30B, TPEOYIOIIMM KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pELICHUS U
JeWcTBUS, GOPMYITUPOBATH U OLIEHUBATH PHCKH U TMOCIEACTBHSA, (JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEPCAJIbHbBIE y‘leﬁﬂble JelcTBUA

ba3oBble Jornveckue aelcTBUSA:

BBISIBJISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE NMPU3HAKH MAaTEMaTHYECKHMX OOBEKTOB,
TOHSATUN, OTHOIIEHUH MEXIY TOHATUIMH, (POPMYIUPOBATH OMPEACTCHUS TOHSATUMH,
YCTaHaBIIMBATh CYILECTBEHHBIN MPU3HAK KiIaccu(UKaIK, OCHOBaHMS Ui 00001IeH s 1
CpPaBHEHMSI, KpUTEPUU ITPOBOJAMMOIO aHAIIN34;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOpPa3OBBIBATh CY)KJEHUS: YTBEpIAUTEIbHbIE U
OTpULaTeNIbHbIE, €JMHIYHBIE, YACTHbIE U 00LIUE, YCIOBHBIE;

BBISIBIISITh MaTeMaTUYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (akrax,
JMAHHBIX, HAOTIOMEHUSAX W YTBEPKACHHSIX, Npejiaratb KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

JIeNaTh BBIBOJIBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKITIOUEHHUI TI0 aHAJIOTHH;

pa3bupath J10Ka3aTeabCTBa MaTEMATUYECKUX YTBEPKACHUHN (IIpsIMbIE U OT IPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (aKToB,
BBICTPaNMBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATDH
COOCTBEHHBIEC PACCYXKICHUS,

BBIOMpATh CHOCO0 pelmieHuss y4eOHOW 3agaud (CpaBHMBATh HECKOJHKO BapUaHTOB
pelieHus, BbIOUpaTh HanboJiee MOIXOASIIUNA C YIYETOM CaMOCTOSITENIbHO BbIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBarebcKHe N1eliCTBUA

HCIIOJIb30BAaTh  BOINPOCHI  KaK  HCCJICIOBATCIbCKHA  MHCTPYMEHT  IO3HAHWUS,
(GhopMyIIMpOBaTh BOMPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUYHE, MPOOIEMY, CaMOCTOSTEIILHO
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MTO3HIINIO, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECIIOKHBIA OSKCIIEPUMEHT,
HEOOJIBIIIOE HUCCIIEJIOBAaHHE IO YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKYy COOOM;

CaMoCTOSITENIbHO  (OpMYIMpPOBaTH  0000MIEHUST W  BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIOJICHUS, MCCIEA0BAaHUS, OIEHUBATh JTOCTOBEPHOCTh MOJIYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IMPOLIECCA, a TAaK)Ke BBIIBUTATh MPEATOTIOKEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Padora c undpopmanueii:

BBIABJIATH HCAOCTATOYHOCTh U M30BITOYHOCTD I/IH(bOpMaLII/II/I, JaHHBIX, HCO6XOIlI/IMBIX JJIA
PCHICHUA 3aa1Hu;
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BBIOWpATh, AHAIM3MPOBATH, CHUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(OpPMAIHIO
Pa3NUYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (hopMy mpeacTaBiIeHUs WHGOPMAIMK U WLIIOCTPUPOBATH peliacMble 3a/1a4u
CXeMaMH, AuarpaMMamu, HHOH rpadukoil 1 ux KOMOMHALUAMU;

OILICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIIEM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSTENIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSMHU M ICISIMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOK TOYKY 3pEHUS B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 110 XOJy PEIICHHS 3a7add, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3ynbTar;

B XOJIe 0OCYX/ICHHUS 33]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXIaeMOU TeMBbI, TIPOOIEMBI,
perraeMo¥ 3a1a4u, BRICKAa3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYTMX YYaCTHHKOB JHMAJIOTa, OOHAPYKUBATH PA3ININE
M CXOJICTBO TO3WIMH, B KOPPEKTHOH (opme (opMympoBaTh pa3HOTJIACHS, CBOH
BO3PAXKCHHS,;

MIPEJICTABIATh PE3yIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIICIOBAHUS, MPOCKTa,
CaMOCTOSITEIIBHO BBIOMpPATh (GopMaT BBICTYIUICHUS C y4ETOM 3ajad MPE3CHTAHH U
0COOEHHOCTEH ayIuTOpUH;

MMOHMMATh ¥ UCIOJIb30BaTh MPEHMYIIECTBA KOMAHHOW ¥ MHIUBHIYyaTbHOW PaOOTHI IPH
pelIeHny y4eOHbIX MaTeMaTH4eCKHX 3aay;

MIPUHUMATD IIeJIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboTHI, pactipeAeNaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBKIX opMax paboTel (00CykieHns, 0OMEH MHEHHUSIMU, MO3TOBbIE
HITYPMBI U IPYTHE), BHIIOJIHATH CBOIO YAaCTh Pa0OTHI U KOOPIAUHUPOBATH CBOU JEHCTBUS
C APYrUMU YJEHAMU KOMaHJbl, OLIEHUBATh Ka4eCTBO CBOETO BKJAJa B OOLIMN MPOAYKT
10 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTABJISITh IUJIaH, AITOPUTM pEIIeHUs 3a1aud (WIK €ro 4acTh),
BBIOMpATh CIOCOO pelIeHuss ¢ Y4ETOM HMEIOLIUXCA PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBaTh M KOPPEKTHPOBATh BApUAHTHI PELICHUH C y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIN HHTEJJIEKT:

BJIQJIeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA IpoLEecca U pe3yiabTaTa peleHHs
MaTeMaTH4ECKOM 3a7auu;

MIPEIBUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTHb IPH PEIIEHUH 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBAaTh COOTBETCTBUE PE3YJbTaTa ACSITEIBHOCTH MOCTABIEHHOM LIEJIN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI MJIM HETOCTUIKEHUS LIEJIH, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.
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HPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydalOUIMICA TOJYYUT CIEAYIOIIUME HPEIMETHBIC
pE3yIbTaThI:

PacniozHaBaTh M3ydeHHBIE TE€OMETpPUYECKUE (UTYpBI, OINpPEAeIsITh HX B3aUMHOE
pacroyiokeHue, M300pakaTh TeOMETpUYEcKrne (UTYpHI, BBIOJIHATH UYEPTEKH IO YCIOBHUIO
3amaun. VM3MmepsaTh JMHEHHBIE W YIJIOBBIE BEIWYMHBI. Pemare 3a1auv Ha BBIYUCIICHME JJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIWYHH MPEIMETOB B PEAbHOW KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pasmMeprl 3TUX 0OBEKTOB O MOPAIKY BEINYUHBI.

Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/1a4am.

[Tonp30BaTbCcsi NpPHU3HAKAMM DPABEHCTBA TPEYrOJBHHMKOB, HCIOJIB30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTrOJIbHUKOB IIPU PEIICHUH 3a/1au.

[IpoBOAUTE JIOTHYECKHUE PACCYKICHHUS C UCIIOJIb30BAHMEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCcsl NpU3HAKAMU DPABEHCTBA IPSAMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOM K THUIOTEHY3€ MPSIMOYIOJBHOIO TPEYrOJbHHKA, B PEIICHUH
F€OMETPUUYECKHX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pazyeT ¢ HUMHU
cexymas. Onpenenars NapajIeIbHOCTh NPSIMBIX C MOMOIIBI) PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOU ITPSAIMOM /10 TOYEK JPYroi mpsiMOM.

Pemate 3agaun Ha kiner4aroil Oymare.

[IpoBOANTE BBIYMCICHHUS M HAXOAWTh YUCIOBblE M OyKBEHHbIE 3HAYCHMs YIJIOB B
FCOMETPUYECKHX  3a7adax C  MWCIOJIb30BAHUEM CYMMBI  YIJIOB  TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX MpH IEPECEYEHUU JABYX HapajIelIbHbIX
IpsIMBIX CeKyllel. PelmaTe npakTnyeckue 3aja4n Ha HaXO0KICHUE YTJIOB.

Brnanets noHATHEM F€OMETPUYECKOTO0 MECTa TOUEK. Y METh ONpPENeNiaTh OMCCEKTPUCY Yria
U CEPEIUHHBIN NEPIICHIUKYIIAP K OTPE3KY KaK FEOMETPUYECKHAE MECTa TOYCK.

DopMynMpOBaTh ONPENCICHUS OKPY)KHOCTH M KpYyra, XOpIbl MU IUaMeTpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA IIPH PELLIECHUH 3a1a4.

Bnagers moHATHEM ONUCAaHHOW OKOJIO TPEYrOJIBHUKA OKPYXKHOCTH, YMEThb HaxXOIWTh €€
ueHtp. [lonp3oBarbes akTamMu O TOM, YTO OMCCEKTPUCHI YIVIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, M O TOM, 4YTO CEpPEAMHHBIC IEPHEHAUKYIAPbl K CTOPOHAM TPEYroJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp 1DOHATHEM KacaTeIbHOM K  OKDYKHOCTH, IIOJb30BaTbCsi TEOPEMOM O
NIEPIEHIUKYJIIPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KacaHUs.

Ilonb3oBaTbcst NPOCTEHMIIMMU T'€OMETPUUECKUMH HEPAaBEHCTBAMH, IOHMMAaTh HUX
IIPAKTUYECKUNA CMBICIL.

IIpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHUS C MIOMOIIBIO HUPKYJISl U JIMHEHKU.

K xoHmy oOyueHuss B 8 kiacce oOydarouuiics MOJy4UT CIEAYIOIIME HpPEIMETHBIE
pe3ynbTaThl:

Pacno3HaBaTe OCHOBHBIE BHJBI YETBIPEXYIOJIBHUKOB, WX DJJIEMEHTHI, IOJIb30BATbCA HX
CBOMCTBAMM IIPU PEILICHUH I€OMETPUUECKUX 3a1ay.

[IpuMeHsATH CBOWMCTBA TOUKM IE€PECEUECHUs MEIMaH TPEYrolbHUKA (LEHTpa Macc) B
pelIeHuu 3a1ay.

Biagers moHsATHEM CpeqHEHN JIMHUM TPEYrOJIbHUKA U TpalleLUd, IPUMEHATh UX CBOMCTBA
IIpU pELICHUM TreoMeTpudeckux 3anad. llosb3oBarecs Teopemoin dasieca U TEOpeMo O
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MPOMOPIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX IS PEIICHUS TPAKTHYSCKUX 3a/1a4.

[IpuMeHsTh MpU3HAKK OO0 TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonp3oBarbest Teopemoii Iludaropa uist pemieHUss TEOMETPUUYECKUX U MPAKTUUYECKUX
3ama4. CTpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3ajauyax, CaMOCTOATEIbHO JENaTh
YepTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Bnagerp moHATUSMU CUHYCa, KOCHMHYCAa M TaHIE€HCAa OCTPOro yria MIpsSMOYTOJIbHOTO
TpeyronbHuKa. [101630BaThCs 3TUMH MOHATUSIMH JIJIS1 PEIICHHS MPAKTUYECKUX 3a/1a4.

Boruucnsate  (pasnuyHbIMH - criocoOaMu) — IJIOMIAJAL  TPEYroJbHUKA M IUJIOLIATH
MHOTOYTOJIbHBIX ~ (GUryp (MONB3ysACh, THE HEOOXOMUMO, KaIbKyIATOpOM). I[IpuMeHsTh
MOJTYYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1a4ax.

Bnagerp NOHATHSMM BIOMCAHHOTO M IIEHTPAIBbHOIO yrja, HCIOJb30BaTh TEOPEMBI O
BIMCAHHBIX yIJax, yrilax MeXay XopJaMu (CEeKyIIMMH) U yrile MEeXIy KacaTelbHOW U XOpAoi
MIPU PEIICHUH TEOMETPUUECKHX 3a/1a4.

Branets moHATHEM ONMMCAHHOTO YETHIPEXYrOJbHUKA, MPUMEHATh CBOMCTBA OMHCAHHOTO
YETBIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHsTh MOTyYCHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTH MaTEMaTHYECKHWE MOJETH s
3a/1a4 peabHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C PUMEHEHHUEM TI0100us
Y TPUTOHOMETPHUH (TI0JIB3YACh, II€ HE0OOX0IUMO, KaJbKYISATOPOM).

K koHmy oOydeHuss B 9 kJjacce oOydarOmMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPHIX YIJIOB, HAaXOJUTh C WX TOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYIOJILHOTO  TPEYrOJbHUKA  («pEHIeHHEe  MIPSMOYTrOJbHBIX
TPEYroabHUKOB»). HaxomuTh (¢ MOMOIIBIO KaNBKYJASTOpA) JJIMHBI M YIJIBI JIJI1 HETAOJIHMYHBIX
3HA4YEHMI.

[Tonb3oBatbest (hopMynaMu MpUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XJACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUUYECKUMU BETMYUHAMHU.

Hcnonb30BaTh T€OpEeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKICHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pellIeHruEe TPEyroJbHUKOBY»), MPUMEHITh MX MpPU PELUICHUU TeOMETPUUYECKHX
3azad.

Brnagets noHsaTHsAMH MpeoOpa3oBaHus NOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX
¢uryp. [lonp30BaThcs cBOKWCTBaMU MOA0OMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIIibl y moA00HbIX (uryp. IIpuMensaTs cBolicTBa 1mo100Ms B MPAaKTUYECKUX 3aJadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb3oBaThbcst TeOpEeMaMu O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

[Tonb3oBaThcst BEKTOpamMH, MOHUMATh HUX T'E€OMETPUUECKUH U (U3UYECKUN CMBICIH,
MPUMEHSITh UX B PEUICHUH T'€OMETpUYECKUX U Qu3nmdeckux 3amad. [IpumeHsTh cKalsipHOE
MIPOU3BEICHNE BEKTOPOB I HAX0XK/IEHUs JUIMH U YTJIOB.

[Tonb3oBaThcsi METOJIOM KOOPAWHAT Ha IJIOCKOCTH, MPUMEHSATh €ro B pEIICHUU
Tr€OMETPHYECKUX U MPAKTUUYECKHX 3a7au.

Brnagers moHATHSAMU MPaBUIHLHOTO MHOTOYTOJBHHKA, JIHMHBI OKPY>KHOCTH, JUIMHBI TyT'U
OKPY)KHOCTH W pPaJWaHHOW Mephl yria, YyMeTb BBIYHMCIATH IUIOMAAb Kpyra M €ro dacTeil.
[IpuMeHSTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuth ocu (WM UEHTPHI) CUMMETPUU (QUTYp, MPUMEHSITHh IBUKCHUS TUIOCKOCTH B
MPOCTEHIINX CITydasx.

[IpuMeHsTh MoJIydeHHBbIC 3HAHUS HA MPAKTHKE — CTPOUTH MATEMaTUYECKUE MOJCTH IS
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3aja4u peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIMIA (TIOIB3YACH, TAe HEOOX0IUMO, KAIbKYITOPOM).
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COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanbnabie monaruss reomerpuu. Touka, mpsiMas, OTPE30K, Jiyd. Yros. Buuasl yrios.
Beprukanbaele M cMexHBIE yribl. buccekrpuca  yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCT ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUMN TpeyroybHUKH. HepaBeHCTBO TpeyroiabHHUKa.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHelil TpeyroJbHUK. CBOMCTBO MEIMAHbI IPSAMOYrOJIBHOTO TPEYrOJIbHHKA,
MpOBEACHHON K TrumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o 0oJiblLIeM yriie 1 OoJblIei CTOpoHE TpeyrojibHUKA. [leprneHuKynsp 1 HakJIOHHas!.

I'eomeTrpuueckoe mecto Touek. buccekTpuca yria ¥ CEepeIMHHBIA NEPHNEHIUKYIAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBa. B3auMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsMmoil. KacarenbHass U cekyiias K OKpyKHOCTH. OKpyXKHOCTb, BIMCAHHAs B
yroi. BnmcanHas u onrcaHHas OKpY>KHOCTH TPEYTOJIBHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapamienorpamm, e€ro Nnpu3HaKH W CBOHCTBA. YacTHBIE Ciydau
napauiesiorpaMMoB (TIpSIMOYTOJILHUK, POMO, KBaJapar), UX NMPH3HAKK W CBOMCTBA. Tparerys,
paBHOOOKas Tparerus, e€ CBOcTBa U Mpu3HaKh. [IpsMoyroipHas Tpanemus.

Merton yaBoenus: meauanbl. LleHTpanbHas cummerpus. Teopema Daieca u Teopema o
MPONOPIIMOHAIBHBIX OTPE3KaX.

CpenHuie TMHUU TPEYroJdbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[TpumMeHeHue Mo 100U MPH PEIICHUH MTPAKTUYCCKUX 3a]1a4.

CaoiicTBa miornianaeii reoMmerpudeckux ¢Guryp. @opMmyinsl Ui IUIOMAANA TPEYroJbHHUKA,
napajuienorpamma, pom0a u tTpanernuu. OTHOIIEHUE TUIOIIA e MOJ0OHBIX UTYP.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema Iludaropa. IIpumenenne Teopemsbl [ludaropa mpu pemeHUM MPAKTHIECKUX
3a/ad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOTO yriia MPsSMOYTOJBHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMerpudeckue GyHkiuu yriaos B 30, 45 u 60°.

BrrcanHble M EHTpaNbHBIE YIIIbI, YTOJ MEXKIY KacaTedbHOW M XOPAOU. YTIBI MEXIY
XOpJAaMd U CeKYIIMMH. BIucaHHbIE U ONHCAHHBIE YeTHIPEXYrOJNbHUKH. B3anmMmHOe
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pacmojio’)keHue JABYX OKpyxkHocTei. Kacanue okpyxknocteil. OOmme KkacaTelnbHbIE K IBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TtaHrerc yriaoB or 0 go 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEICHMUSL.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noao6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeieHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpA, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpally HaJ
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MpOoU3BeIeHNE BEKTOPOB, IPUMEHEHHE JUIsl HaX0K/I€HUs JJIUH U YTJI0B.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPY)KHOCTH B
KOOpJMHATaX, epecedyeHne OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[nHA OKpyxHOCTH. ['pagycHas u paguaHHas mepa yria,
BBIUHCIICHUE JUITMH AYT OKpy:kHOCTEeH. [Imomanas kpyra, ceKkropa, CerMeHTa.

JIBUKEeHMs IJIOCKOCTU ¥ BHYTPEHHUE CUMMETpUU (QUTYp (J1€MEHTapHbIE MTPE/ICTABICHHUS).
[TapannensHbiii neperoc. [IoBopoT.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne HanmenoBanu | KosmmuectBo 4acoB DJIeKTPOHHBbIE

“/_ © PASACIOB T Beer KonTpoubH [IpakTuyeck (mupossre)

I TeM o b1 paGoTe e paGoTE: o0pa3oBartejibHbIE
NPorpamMmbl pecypchl
[Ipocreimme
T€OMETPUYUECKHI
e Gurypsr u ux bubnuorexa [JOK
CBOIICTBA. 14 1 https://m.edsoo.ru/7
Nzmepenne f415e2e
TEOMETPUUECKHI
X BEJIMYUH

bubmmoreka [{OK
TpeyroynbHuKH 19 2 https://m.edsoo.ru/7

f415e2e
HapanenbHsie Bu6miorexa [JOK
HIPAMBIC, EYMMA 18 1 https://m.edsoo.ru/7
yIIo® f415e2e
TpeYroJbHUKa
I?II(}?WHOCTB . bu6moreka [IOK
Feomerpiieck 13 1 https://m.edsoo.ru/7
1€ MOCTPOCHHUS Fa15e2e
[ToBTOpEHME, bubmuorexa [{OK
00o0meHne 4 https://m.edsoo.ru/7
3HaHUI f415e2e

OBILEE

KOJIMYECTBO

YACOB I10 08 > 0

[TPOI'PAMME
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8 KVIACC

Kosaun4vecTBO 4yacoB JJIeKTPOHHBIE
Ne HaumenoBanue ' FP— P —
E/ E;T)T;:;fMiITeM fcer fIZHTa%OHBH KHe o0pasoBaTelbHbIE
PADOTHL padoThbI pecypchl
YeTbIpEXyroyibHU Bubmrotexa LIOK
1 17 1 https://m.edsoo.ru/7f4
KH 1718
Teopema daneca
1 Teopema o bubmmoreka [{OK
2 :E(O::I?;izzanm 20 1 https://m.edsoo.ru/7f4
’ 17e18
M0TI00HBIC
TPEYroJbHUKA
IImomane.
Haxoxnenne
IUIOIIA e bu6moreka [IOK
3 TPEYroJIbHUKOB H 15 1 https://m.edsoo.ru/7f4
MHOTOYTOJIbHBIX 17e18
¢uryp. [Tnomamn
Mo00HBIX puryp
11:[?/1?11));:)13 . bu6moreka [IOK
4 oA 22 1 https://m.edsoo.ru/7f4
17e18
TPUTOHOMETPHUU
Vrisl B
OKPY>KHOCTH.
Brucannsie u
OIMCaHHbIC bu6mmoreka [JOK
5 YETBIPEXYTOJbHHUK 5 1 https://m.edsoo.ru/7f4
u. KacarenbHele K 17e18
OKPY>KHOCTH.
Kacanue
OKpYXHOCTEH
[ToBTOpEHuUE, bu6mmoreka [JOK
6 00o01IeHne 6 1 https://m.edsoo.ru/7f4
3HaHUI 17el18
OBUIEE
KOJIMYECTBO
YACOB I10 8 0 0
[TPOIT'PAMME

43


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

9 KJIACC

Ne | HamveHoBaHMe KoanuecTBo yacon DJIeKTPOHHBbIE
n/ pa3lieJioB 1 TeM |  Bcer Kontposbn | IIpakTuyeck E)I;[I)g)g)(:;]:;)mnme
I nporpamMmmsl 0 ple padoTbl | He padoThI pecypeb
Tpuronomerpus
- Teopemst bubmmorexa [IOK
1 :Z;?ZIZEOB 1 16 1 https://m.edsoo.ru/7f4
Pemienue lal2e
TPEYroJIbHUKOB
[Ipeob6pazoBanu
€ o100usl. bubnuotexa [JOK
2 Mertpuueckue 10 1 https://m.edsoo.ru/7f4
COOTHOIIIEHHS B lal2c
OKPYXHOCTH
bu6moreka [IOK
3 Bekropst 12 1 https://m.edsoo.ru/7f4
lal2c
JlexapToBBI bu6moreka [IOK
4 KOOPAMHATHI Ha 9 1 https://m.edsoo.ru/7f4
IUIOCKOCTH lal2c
[IpaBunbHbIE
MHOTOYTOJIbHHK
u. Jlmuna bu6mmoreka [JOK
5 OKPY>KHOCTH H 8 https://m.edsoo.ru/7f4
JIOIA/Tb KpyTa. 1al2c
Brruncienue
wIoniaaei
bubmuoreka [JOK
6 Apmiceris 6 https://m.edsoo.ru/7f4
TJIOCKOCTH 1a12¢
?gjg;i:;te’ bu6muoreka IIOK
7 ’ 5 2 https://m.edsoo.ru/7f4
CI/ICTeLi[aTI/BaumI lal2c
3HaHUH
OBILEE
KOJIMYECTBO
YACOB I10 06 0 0
I[TPOI'PAMME
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PABOYASA IMPOI'PAMMA YYEBHOTI'O KYPCA «BEPOATHOCTDH n
CTATUCTHUKA»
IHHOACHUTEJIBHASA 3ATINCKA

B coBpemMeHHOM II(PPOBOM MUPE BEPOSTHOCTD M CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS NMPAKTHUECKUX NMPUII0KEHHUH, TaK U UX POJIM B 0Opa30BaHHH,
HEOOX0IMMOM KaXKIOMY 4eloBeKy. Bospacraer uucio mpodeccuii, mpu OBJIAACHUU KOTOPHIMH
TpeOyercsi xopomas 0a30Bas TOATOTOBKAa B OONACTH BEPOSTHOCTH W CTATUCTHKH, TaKas
MIOATOTOBKA Ba)KHA ISl MPOJOJDKEHUS 00pa3oBaHUsS W I YCHEIIHOM MNpo¢ecCHOHANIbHON
Kapbephl.

Kaxpiii 4enmoBeK IOCTOSHHO TPUHMMAET PpEIICHHs Ha OCHOBE HMEIOIIUXCS y HETO
TaHHBIX. A JUIsT 000CHOBAaHHOTO TPWHSTHS PEUICHUS B YCIOBHUSX HEIOCTAaTKa WM HM30BITKA
nHpopManuu HEOOXOJAMMO B TOM YHCJIE XOpomo CHOPMHUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTHYECKOE MBIIIIICHHE.

NmenHO mOATOMY OCTpO BCTajda HEOOXOIMMOCTH COpMHUPOBATH Yy OOYYAIOUIUXCS
(GYHKIIMOHABHYIO TPaMOTHOCTb, BKJIIOUAIOUIyI0 B ce0d B KauyecTBe HEOTheMJIEMOM
COCTABJIIONIEH yYMEHHE BOCIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HWH(POPMAIHIO,
MPEJCTaBICHHYI0 B pa3jIHYHBIX (opMax, IOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peabHBIX MPOIECCOB M 3aBUCUMOCTEH, TPOU3BOINUTH MIPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH TPHHIUIIAMH cOoOpa, aHamm3a |
MPEJCTaBICHUS JTAHHBIX W3 pa3IW4HbIX cdep KU3HU OO0IecTBa M rocygapcTBa npuoOmniaer
oOydJaromuxcsi K OOIIEeCTBEHHBIM HHTepecaM. l3ydeHne OCHOB KOMOMHATOPHUKUA Pa3BUBACT
HaBBIKM OpraHU3aluu nepedopa M MojAcYE€Ta 4YMciIa BapUAHTOB, B TOM YHKCJE B MPUKIATHBIX
3a/layaxX. 3HAaKOMCTBO C OCHOBaMHU T€OpHH rpadoB co3AaéT MaTeMaTHUyecKui (yHIaAMEHT IS
dbopmMupoBaHUs KOMIIETCHIIMA B oOnacté wHOpMATUKM M IUPPOBBIX TexHojorui. [Ipum
M3YYEHUU CTaTHUCTUKM M BEPOSTHOCTH O0O0OramaloTcs NpeaCcTaBieHUs oOydaromuxes o
COBPEMEHHOM KapTHHE MHpa U METOJIaX ero HcclefoBaHMs, (pOpMUpPYETCS MOHHMaHUE POJIU
CTaTUCTUKH KaK MCTOYHHMKA COLMAIBHO 3HAYMMOW HMH(OPMALMKM U 3aKJIaIbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHSL.

B cootBercTBMM C JaHHBIMU LENSIMH B CTPYKType MpOrpaMMbl y4eOHOro Kypca
«BeposATHOCTh W CTAaTUCTHKa» OCHOBHOTO o0OIIero 00pa30BaHUsl BBIJIEICHBI CIEAYIOIINE
coJiepkarenbHO-MeToauueckue nuHuu: «lIpeacrapnenue JaHHBIX U OMKUcCAaTeIbHAs CTATUCTUKAY,
«BeposaTHOCTEY, «IJeMEeHThl KOMOUHATOPUKNY, «BBeneHne B Teoputo rpadony.

Copnepxanne nuHun «lIpencraBieHue MaHHBIX W OMUCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOI 111 POpPMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OPMAaLIMEH: OT YTEHUS U MHTEPIpeTaIluu
uHpopmaluy, TMpeACTaBICHHOW B TalOnMIax, Ha JAuarpaMMmax W rpadukax, 10 cOopa,
MIpe/ICTaBJICHHS M aHaJN3a JAHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX
u pacceuBanus. PaGoTas ¢ gaHHbIMH, OOydarouiuecss y4atrcs CUMTHIBATh M UHTEPHPETHPOBATH
JaHHbIE, BBIJBUTaTh, apTyMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIIINE TUIIOTE3bl, Pa3MBIIIISATh
HaJ GakTopamMu, BHI3BIBAIOIIMMU U3MEHYUBOCTh, M OIICHUBATh MX BIMSHHUE HA pacCMaTpUBaeMbIe
BEJIMYUHBI U ITPOIIECCHI.

WHTyuTHBHOE  MpeJCTaBle€HHE O  CIy4aHOW  M3MEHYMBOCTH,  MCCJEOBAHUE
3aKOHOMEPHOCTEH M TEHAEHIMI CTaHOBUTCS MOTHUBHPYIOILEH OCHOBOM AJSI M3y4EHUS TEOPUHU
BEpOATHOCTEH. bBoibloe 3HaueHWE UMEIOT MPAaKTUYECKUE 3aJaHus, B YAaCTHOCTU OIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMH MOJIEIISIMU.

[ToHsiTHE BEPOSITHOCTH BBOJMTCS KaK Mepa NMpaBIomnoAoOus ciydaiiHoro coObitus. Ilpu

45



M3yYeHHH y4eOHOTo Kypca 0Oydaromuecs: 3HaKOMSTCS ¢ MPOCTEHITUMHI METOJAaMU BBHIYHCIICHUS
BEPOSATHOCTEHN B CIIydalHBIX DKCIIEPUMEHTAaX ¢ PABHOBO3MOXKHBIMM JJIEMEHTAPHBIMU UCXOIAMHU,
BEPOSATHOCTHBIMH 3aKOHAMM, IMO3BOJISIOIIMMHU CTaBHTh M peIIaTh Oojee CIOXHbIE 3amadu. B
y4eOHBI Kypc BXOZST HadalbHbIC MPEICTABICHHUS O CIy4alHBIX BEIIMYMHAX M MX YHCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eGHOTO Kypca OCYIIECTBIISIETCS] 3HAKOMCTBO 00Y4aIOIIMXCsl C MHOXKECTBAMH U
OCHOBHBIMM OIl€pallMsIMM HaJ MHOXXECTBAMHM, PAaCCMATPUBAIOTCS IPUMEPHI NPUMEHEHUs Ul
pelleHus 3ajad, a TaKXKe HCIOJIb30BAHUS B JPYrUX MAaTeMaTHYEeCKHX Kypcax M Yy4eOHBIX
npeaMeTax.

B 7-9 xmaccax m3y4aercss yueOHBIH Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOPBIA
BXOJAT paznensl: «lIpencraBneHue NaHHBIX M ONMCATENIbHAs CTAaTUCTUKA», «BeposTHOCTBHY,
«DneMeHThl KOMOMHATOPUKNY, «BBeaeHue B Teoputo rpadosy.

@OpMBI KOHTPOJIS JOCTHKEHUM YJaIIUXCS: YCTHBIN ONPOC, MMCbMEHHAsA CaMOCTOSITEIbHAS
paboTta, KOHTpOJIbHAs paboTa, TECTOBBIE 3a/IlaHNs, TPE3EHTAIIUS, TOKJIa, TBOpUYECKas padboTa.

Ha uzyuenue yuyeOHoro kypca «BeposiTHocTh U cTatuctuka» orBogutcs 101 waca: B 7
kiacce — 34 vaca (1 gac B Henenio), B 8 kimacce — 34 gaca (1 wac B Henemo), B 9 kiracce — 33 yaca
(1 gac B Henenmro0).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [POI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTD MU CTATUCTHKA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHMS MPOrpaMMbl yuyeOHOro kypca «BeposTHOCcTh U
CTaTUCTUKA» XapaKTePU3YyIOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

MpOSIBIIGHUEM HHTEepeca K TMPOLIIOMY M HACTOSIIIEMY POCCHICKON MaTeMaTuKH,
LIEHHOCTHBIM OTHOIIIEHHEM K JIOCTH)KEHUSIM DPOCCHUHCKHX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTHUYeCKOMN IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAyKaX U MPHUKIATHBIX
chepax;

2) rpa:xkaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHWHA M pealu3allid ero Ipas,
MPEJICTAaBJICHUEM O MAaTeMaTH4YeCKHMX OCHOBaX (YHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIIEyp Tpa)kJaHCKOro oOlmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCY)KJICHUIO 3TUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHUKCHHIMA
HayKH, 0CO3HAHHEM BXKHOCTH MOPATBFHO-3TUYECKUX MPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW Ha aKTHUBHOE y4YacTHE B PEIICHHH MPAKTUYECKHX 3aJad MaTeMaTH4YeCKOU
HaIMpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON MpodeCCHOHANBHON IEATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIWBUAYAIbHOW TpaeKTOpuu OOpa3oBaHUS W
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4eCKOe BOCIIUTAHME:
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CMOCOOHOCTBIO K SMOLMOHATBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMAaTHYECKUX
00BEKTOB, 33/1a4, PELICHUHN, PACCYKJICHH, YMEHHIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 NO3HAHUS:

OpUEHTAIlEe! B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX IpEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YEJIOBEKa, IPUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTUYEeCKOH HAayKH Kak CQepbl YeIOBEUECKOW EeSATEIBHOCTH, ITAaloB €€ pa3BUTHA H
3HAYUMOCTH JJISl Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHUKU U MaTEMaTHUECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHHWA MHUpPA, OBJIAJEHUEM [POCTEHIIMMU HaBbIKAMU
HCCIIEI0BATENIbCKON AESATEIbHOCTH;

6) ¢usnueckoe BocnuTtanue, (OpMHpPOBaAHME  KYJIbTYPbl  310POBbS U
3MOLMOHAJIBHOIO $JIaronoIy4us:

FOTOBHOCTBbIO MPHUMEHATh MAaT€MaTHYeCKHEe 3HaHUS B MHTEpPEcax CBOEro 3/0pOBbs,
BEJICHUS 3I0pPOBOr0 00pa3a >KHU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (u3nueckas aKTUBHOCTH), COPMUPOBAHHOCTBHIO HaBbIKa pediexcuw,
MIPU3HAHUEM CBOETO ITpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTAIlell Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pelieHus 3agad B o0nactu
COXPAaHHOCTH OKpY)Kaollled cpeibl, IJIaHHUPOBAHUS MOCTYNKOB U OLEHKH HMX BO3MOXHBIX
MOCJIEICTBUI JUIsl OKpYKaIoLIel cpeibl, 0CO3HAaHUEM TJI00ATbHOTO XapakTepa SKOJIOTHYECKHUX
mpoOJIeM 1 TyTel UX PelIeHNS,

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSM CONUAIbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSIX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AESTeNbHOCTb, B TOM YHCJIE YMEHHE YUUThCS Y APYTUX
JoJiel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3
OTIbITA IPYTHX;

HE0OX0IMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUIl, B TOM 4ucie GOpMYyIHUPOBATH UICH,
MOHATHS, TUIOTE3bl 00 00BEKTax W SIBICHUAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, 0CO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
NnercTBUs, GOPMYITHPOBATH U OLIECHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/IbHBIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA

ba3zoBble Joruyeckue qeMcTBUA:
® BBIABIATH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MaTeMaTUYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHWN MEXAY TOHSATUSAMHU, (OPMYIUPOBATH OMpEAENCHUS TOHSATHUH,
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMU, OCHOBAHUS JUIsI OOOOIICHUS U
CpaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;
® BOCIPHUHHUMATH, (HOPMYIUPOBATh M TMPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpUIaTeNbHbIE, eMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,
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BBISIBJIATh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpEUHs B (pakrax,
JAHHBIX, HAONIONCHHUAX M YTBEPKICHHSX, NpeAaraTb KPUTEPUU IS BBIABICHHSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeTIaTh BBIBOJABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa3duparp 10Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUN (IIPSIMbIE M OT IPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITENIFHO HECIOXKHBIE J0Ka3aTeIbCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTPaMBaTh apryMEHTALUIO, IPUBOJUTH NMPUMEPHI U KOHTPIPHUMEPHI, 00OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHMUS,

BBIOMpATh CMOCO0 pemeHus y4eOHOH 3amaun (CpaBHHMBATh HECKOJHKO BAapHAHTOB
pelieHus, BbIONpaTh HanboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BbIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCcKue AeiCTBUS.

WCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIICMOBATCIbCKHA ~ WHCTPYMEHT  TO3HAHWUS,
(hopMyIMpOBaTh BOMPOCH], (GUKCUPYIONINE TPOTHBOPEUHE, MTPOOIIEMY, CaMOCTOSTEIIBHO
YCTaHaBJ'II/IBaTI) HCKOMOE€ U JaHHOC, q)OpMI/IpOBaTB FI/IHOT€3y, apFYMeHTI/IpOBaTB CBOHO
IIO3HUIINIO, MHCHHUC,

MPOBOJUTH IO CaMOCTOSTEIBHO COCTABJICHHOMY IUIaHYy HECIIOXKHBIA 3KCIICPUMEHT,
HEOOJIBIIIOE HWCCIICIOBAaHUE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

CaMOCTOSTENPHO  (opMynupoBaTh 00O0OIIEHHMST W  BBIBOJBI IO  pe3yJbTaTaM
MPOBEIEHHOTO HAOJIIOJICHUS, WCCICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BHTHE IMPOIIECCa, a TAK)KE BBIJIBUIATh MPEIIOIOKECHUS
0 €ro Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTh M U30BITOYHOCTh HH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATHU3UPOBAThb U HHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IUYHBIX BUJIOB U OPM MpEACTABICHUS;

BbIOMpaTh (HOpMY MpejcTaBlieHuss HHGOPMALMU U WUTIOCTPUPOBATH pelllaeMble 3a/1a4uu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIMM 10 KPUTEPHUSIM, MPEUIOKCHHBIM YUYUTEIEM HIIN
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIEe 1eiiCTBUS:

BOCIIPUHMMATh U (OPMYIUPOBATH CYXKJEHUS B COOTBETCTBUM C YCIOBHUAMHU U LEISAMU
oOmieHus, SICHO, TOYHO, TPaMOTHO BBIPaXKaTb CBOI TOYKY 3pEHUS B YCTHBIX U
IIICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS 10 XOIy PEIICHHs 3a7add, KOMMEHTHUPOBATh
IIOJIyYEHHBIN pE3yIbTaT;

B X0JIe 00CYX/IE€HHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYX1aeMOi TeMbl, POOIEMBI,
pelaeMon 3a1a4yM, BBICKA3bIBaTh MJIEH, HALIEJICHHBIE HA MIOUCK PELIEHUs, COMOCTaBIATh
CBOM CY)XJICHHS C CY)KJICHHUSMHU JPYIMX YYaCTHMKOB JHajiora, oOHapyXMBaTh pa3ivyue
U CXOJCTBO TMO3UIMHA, B KOPPEKTHOH ¢opme (opMyarpoBaTh pa3HOTIACUs, CBOH
BO3PaXXKCHMUS;
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L HpeI[CTaBJIHTB pe3yJILTaTBI peIHeHI/ISI 3aJa4u, 3KCHepI/IMeHTa, HUCCIICAOBAaHUA, HpOeKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3a/ad TMpE3eHTALUU U
0COOEHHOCTEH ayJUTOPUH;

® TIOHMMATh M MCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON U MHAWBUIYaJIbHONW paboTHI IpU
peHIeHI/II/I y‘IC6HI)IX MaTEMaTHYCCKUX 3a1a4,

(] HpI/IHI/IMaTI) IcJiIb COBMCCTHOP’I JACATCIIbHOCTH, HJIaHI/IpOBaTI) OpFaHI/I3aHI/IIO COBMeCTHOﬁ
paboThI, pacipeaesaTh BUIbI pabOT, JOrOBapUBaThCs, 0OCYKIATh MPOLECC U PE3yIbTAT
paboThI, 00001IaTH MHCHHSI HECKOJIBKUX JTFO/ICH;

® yYacTBOBATH B IPYIIOBBIX opMax paboOTh (00CYkaeHUsI, 0OOMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTUE), BBIIOJHITH CBOIO YacTh PAOOTHI M KOOPAUHUPOBATH CBOM JACHCTBUS
[} I[pyrI/IMI/I YJICHAMH KOMaH/AbI, OLICHUBATh KAa4€CTBO CBOCTO BKJIaJa B O6IIII/H\/JI HpOJIyKT
10 KPUTEPUSAM, CPOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PerJIHTI/IBHbIe YHuBEpPCAJIbHbLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranuszaums:
® CaMOCTOATEIbHO COCTaBIATH IUIAH, aJTOPUTM peUIeHHs 3aJayd (WM €ro 4YacTh),
BBIOMpATh CIOCOO pelleHuss C Y4ETOM MMEIOIIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTUPOBATh BApUAHTHl PELICHUN ¢ y4ETOM
HOBOM HHpOpMaLIHH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:
® BIAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3yibTaTa pelIeHus
MaTeMaTUYeCKOH 3a1auu;
® NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 33Ja4H, BHOCHUTb
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAWJEHHBIX OHIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHUBaThb COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU MOCTABICHHOMN LIEIM U YCIOBUSAM,
OOBSICHATH MIPUUYUHBI JOCTHKEHHSI MJIM HEIOCTUKEHUS LIeIH, HaXO0AUTh OLIUOKY, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 KJjacce oOydarolIMiics NOTYYHUT CIEAYIOIIUE IPEAMETHBIC
pE3yIbTaThI:

Uurare uHbOpMaIUIO, MPEACTABICHHYI0O B TabmuIax, Ha AuarpamMmax, MpeACTaBIsATh
JaHHbIE B BUJE TaONUI, CTPOUThH OUArpaMMbl (CTOJIOMKOBBIE (CTOOYATHIE) U KPYrOBBIE) IO
MacCUBaM 3HAYCHHIA.

OnuceiBaTh ¥ HHTEPIPETHPOBATH pEaAlbHbIE YHCIOBBIC JAaHHBIC, MPEJCTABICHHBIC B
Tabnuuax, Ha AuarpaMmmax, rpapukax.

Hcnonb3oBath A OMUCaHHUS JAHHBIX CTAaTHCTUYECKHE XapaKTEPUCTHKHU: CpeIaHee
apudmernueckoe, MeaHa, HanOOJbIlIee U HANMEHbIIIee 3HAYCHUS, pa3Max.

Nwmetrs mpencraBieHrne O cilydyailHOM W3MEHYMBOCTH Ha MpHUMepax IeH, (pu3mdeckux
BEITUYMH, aHTPONOMETPHUYECKUX JAHHBIX, HWMETh TPEJCTaBICHHE O CTAaTHCTUYECKOM
YCTOMYUBOCTH.

K xoHmy oOydenus B 8 kJjacce oOydaromwuiics TOTYYHT CIEAYIONME MPEAMETHBIC
pE3yIbTaThI:
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W3Bnekath W mpeoOpazoBbIBaTh WHGPOPMAIUIO, NPEJACTABICHHYI0 B BHUJAC TaOJHII,
Marpamm, rpaukoB, MPEICTaBIATH JaHHBIC B BUJE TAOIUII, JHarpaMm, rpadukos.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTUUECKUX NOKA3aTelel: CpeHUX 3HAYECHUI U Mep
pacceuBanus (pa3Max, TUCIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

Haxomuth 49acToThl 4YMCIOBBIX 3HAYEHMM M 4YacTOThl COOBITUH, B TOM YHCJIE IO
pe3ynbTaTaM U3MEPEHU U HaOIIOACHUH.

HaxomuTe BEpOATHOCTH  CIydailHBIX COOBITH B  ONBITaX, 3Hasg BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM 4YHCJE B ONBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonp3oBath TpaduuecKkue MOJACTH: JIEPEBO CIYYaHOTO SKCHEPUMEHTA, JUArpaMMbl
Dlinepa, yuciaoBast npsmasi.

OnepupoBaTb MNOHATHSMH: MHOKECTBO, IOJIMHOKECTBO, BBINOJHATH OMNEpallU HaJ
MHO>KE€CTBAMHU: OOBEAMHEHUE, NIEpEeceUeHUE, JOMOJIHEHUE, MePEeUUCIATh 3JIEMEHThl MHOKECTB,
MIPUMEHSTH CBOMCTBA MHOYECTB.

Hcnonb3oBath rpaduueckoe NpeICTaBICHUE MHOXKECTB M CBSI3ed MEXAYy HUMHU s
OTMCAHUS TPOILIECCOB U SBJICHUH, B TOM 4YHCIE€ MPH pPELIEHUH 3aJady U3 APYTruX Y4eOHBIX
MIPEIMETOB U KYPCOB.

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

M3Bnexkatb u mpeoOpa3oBeIBaTh WHOOPMAIMIO, TMPEACTABICHHYI0O B  Pa3JIMYHBIX
UCTOYHUKAX B BUJE TaOnull, auarpamMM, rpaduKoB, MPeACTaBIATh JaHHbIE B BUIE TaOHIL,
TuarpaMm, rpauKoB.

Pematp 3amaun opraHM30BaHHBIM NEPEOOPOM BapUAHTOB, a TAKXKE C HCIOJIb30BaHHUEM
KOMOMHATOPHBIX MTPaBUIJI U METOJIOB.

Hcnonb3oBaTh onucaTenbHble XapaKTEPUCTHKHU Ui MAacCUBOB UHCIIOBBIX JaHHBIX, B TOM
qHClie CpeTHUE 3HAUCHUS U MEPbl pacCEeUBaHUSI.

Haxoautb 4acToThl 3HaUE€HUI U 4aCTOTHI COOBITHS, B TOM YHMCIIE MOJIb3YACh pe3ylbTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOTIOACHUA.

Haxonuth BepoATHOCTH ciy4ailHBIX COOBITHI B M3Yy4EHHBIX OIbBITAX, B TOM 4YHCIIE B
OTBITaX C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU, B CEPUSIX HUCIBITAHUN JI0 MEPBOTO
ycrexa, B cepusix ucnbiTanuii bepuysmiu.

Nwmets npencTaBienne o cay4aifHONW BeJTMYHUHE U O paclpe/le]IeHUH BEPOSITHOCTE.

Nmets mpeacraBieHne 0 3aKOHE OOJBIINX YMCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
ClIydaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOJE U OOIIECTBE.
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COJEPKAHUE OBYYEHUA
7 KJIIACC

[IpencraBieHre NaHHBIX B BUAC TaONWI, auarpamm, TpadukoB. 3arlOTHCHHE TAOJIHII,
YTEHUE U TMOCTPOCHUE JHarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX). UTeHHe TpaguKoB
peanbHBIX TporeccoB. M3BiedeHne WHGOPMALKMU U3 JUarpaMM M TaOJUI], HCIOJIb30BAaHHE H
WHTEPIpPETAIHs JaHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpeHee apudMeTHuecKoe, Meliana, pa3Max, HanOoJIbIIee 1
HaMMEHbIIIee 3HaYCHUs1 Ha0opa YMCIIOBBIX JaHHBIX. [IpuMeps! ciydaiiHOl N3MEHUYNBOCTH.

CrnyyaiiHbll SKCIIEpUMEHT (OIBIT) U cilydaiiHoe coObiTue. BepostHocTh n yactoTa. Posb
MAJIOBEPOSITHBIX WM MPAKTHYECKH JAOCTOBEPHBIX COOBITHI B MpHUpOJE U B oOmecTBe. MoHeTa u
UTpaNbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepuinHbl. Yucno pédep u cymmapHasi CTENEeHb BEPIIHH.
[IpencraBnenune o cszHoctu rpada. Llenu u muxnsl. [lytu B rpadax. O6xoxn rpada (sitiaepos
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3agad ¢ momoibio rpados.

8 KJIACC

[IpencraBneHue JaHHBIX B BUJIE TAOJIHII, TUArpaMM, rpaduKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXKecTBO. Omepanuu HaJg MHOKECTBAMHU:
oObemMHEeHHE, TiepecedyeHue, jaomnosHeHne. CBoicTBa omepanuii  HaJg  MHOXKECTBaMHU:
MIEPEMECTUTEIBHOE, COYETATEeNIbHOE, paclpeAe/uTeNbHOe, BKIOYeHUs. lcnosib3oBaHue
rpaduyecKoro MpeJCTaBIeHUs MHOKECTB JJIsl ONMCAHUS peajbHBIX MPOILIECCOB U SIBICHUHN, MpU
peunieHun 3aay.

N3mepenue paccenBaHus NaHHBIX. Jucrepcuss M CTaHJAPTHOE OTKIOHEHUE YHCIIOBBIX
HabopoB. [luarpamma paccerBaHuUsI.

DOneMeHTapHble COOBITHS cllydailHOro ombiTa. CrydaiiHple coObITHS. BepositHOCTH
coObITUH. ONBITEI C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHAMHU. CIy4aiflHbIA BBIOOD.
CBsi3b MEXJy MaJOBEpPOSITHBIMU U MPAKTHUUECKU JOCTOBEPHBIMH COOBITHSIMH B MPHPOJIE,
0011IeCTBE U HAayKe.

JepeBo. CBOIICTBa 1€pEBbEB: €IUHCTBEHHOCThD IIyTH, CYILIECTBOBAHNUE BUCAYEH BEPILHHBI,
CBSI3b MEXKJy UYMCIOM BeplIuH U yucioMm pébep. [IpaBuno ymHoxeHus. Pemenue 3amau c
MTOMOIIIBIO TpadoB.

[IpotuBomnonoxxueie coObiTus. Juarpamma Diinepa. OObenvHEHHWE U TEepecedeHue
coObiTii. HecoBmectHble coObiTus. @Dopmyna CIOXKEHHS BEPOSTHOCTEH.  YclIoBHas
BepOsATHOCTH. [IpaBuno ymHoxxenus. HesaBucumeie coObiTusi. [lpeacraBnenue skcrepuMeHTa B
BHJIE€ JepeBa. PemieHue 3a7au Ha HaXOXJIEHUE BEPOATHOCTEH C MOMOLIBIO JepeBa CIy4alHOTO
AKCIIEPUMEHTA, TUarpaMmm Juiepa.

9 KVIACC

IIpencraBnenue JaHHBIX B BUJAE TaOnMIl, AUarpamm, rpadMKoB, HHTEpIpETalMs JaHHBIX.
UreHue 1 nocTpoeHue TabNHULL, TuarpamMm, rpaguKoB MO peaIbHBIM JJaHHBIM.

IlepectanoBku u Qaxropuan. CodyeraHus U 4uciao couetanuid. TpeyronpHuk Ilackans.
Pemienue 3a1a4 ¢ UCrosib30BaHNEM KOMOWHATOPUKH.
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I'eomerpuueckas BepossTHOCTh. CirydaifHbIil BEIOOp TOUYKM M3 (PUTYpHI HA IUIOCKOCTH, M3
OTpe3Ka U U3 IYyI'M OKPYKHOCTH.

Wcneitanue. Yenex u Heyaaua. Cepust ucnblTaHui 10 niepBoro ycnexa. Cepusi UCIBITaHUN
bepnynnu. BepositHocTH coObITUI B cepun UcbITaHUM bepHyiuu.

CnydaiiHas BelIMYMHA M PaCIpeAeiICHHUE BEpOATHOCTEH. MaTeMaTudeckoe OXKUAAHUE U
mucnepcus. [IpuMepsl MaTEMaTUYECKOTO O0XKUAAHUSA KAK TEOPETHUYECKOTO CPEIHEr0 3HAYEHUS
BEJINYMHBL. MaTeMaTH4ecKoe OKUJaHUuEe U JUCIIEPCUS CIIYYalHOW BEJIUYMHBI «UUCIIO YCIIEXOB B
cepuM UcCHbITaHuK bepHymm.

[lonsiTre o 3akoHe GosblIMX uncen. Vi3MepeHue BeposITHOCTEHN ¢ MOMOIbI0 YacToT. Posb
Y 3HAYCHHE 3aKOHA OOJIBIINX YHCEJI B IPUPOJE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

No Haumenopann | KoamdecTso yacos DJIeKTPOHHBbIE

o/ e pa3jiesioB u Beer Kotrtposn IpakTHuec (undposbie)

I TeM KHe o0pa3oBaTejibHbIE
NpOrpamMMmel o bie paboThI padoThI pecypchl
[IpencraBnenue 7 5 bubnuorexa [JOK
JIAHHBIX https://m.edsoo.ru/7f415fdc
OrmmcaTenpHast 8 1 bu6moteka [IOK
CTaTHCTUKA https://m.edsoo.ru/7f415fdc
Cnyyaitnas 6 1 bubnuoreka [IOK
WU3MEHYUBOCTD https://m.edsoo.ru/7f415fdc
Bsenenne B 4 bu6moreka [IOK
Teoputo rpados https://m.edsoo.ru/7f415fdc
BepositHoCcTh 1
4acToTa 4 1 bu6mmoreka [IOK
CITy4aifHOTO https://m.edsoo.ru/7f415fdc
COOBITHS
COI/I(SC(:ZI;II::;I:;HH 5 Bubnuorexa LIOK

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

s 3HAHUH

OBUIEE

KOJIMYECTBO

YACOB I10 34 1 4

I[TPOI'PAMME
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8 KVIACC

Ne Haumenosann KoimiecTBo yacos DJIeKTPOHHbIE
o/ e pa3jiesioB U Beer Kotrtposn IpakTHuec (undposbie)
I TeM 5 KHe o0pa3oBaTejibHbIE
NporpamMMbl 0 bI€ paboTel padoThI pecypchbl
1 [ToBTOpEHUE 4 bubnuorexa [JOK
Kypca 7 Kiacca https://m.edsoo.ru/7f417fb2
OrnmcaTenpHast
9 CTaTUCTHKA. 4 bubmmorexa [{OK
PaccenBanue https://m.edsoo.ru/7f417{b2
JAHHBIX
3 MiosKecTsa 4 bubmmorexa [{OK
https://m.edsoo.ru/7f417{b2
. 103;55;;{2:;5 6 . Bu6miorexa [JOK
https://m.edsoo.ru/7f417{b2
COOBITHS
5 BBenenue B 4 bu6mmoreka [IOK
Teopuio rpadon https://m.edsoo.ru/7f417fb2
5 Crnyuaiinpie 3 bubnuorexa [JOK
COOBITHSI https://m.edsoo.ru/7f417fb2
O6o06meHne
7 CI/ICTGII-\I/IIaTI/ISZ:I_[I/I 4 1 bubmorexa OK
. https://m.edsoo.ru/7f417{b2
s 3HAHUH
OBUIEE
KOJIMYECTBO
YACOB I10 34 1 1
I[TPOI'PAMME
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9 KJIACC

e HaumenoBanu | KosmuecTBo yacos DJIEeKTPOHHbIE
n/_ e pa3/iesioB u (undposbie)
TeMm Bceer Konrpoabn | IIpakTnueck 00pazoBaTebHbIe
I NporpamMmbI 0 ple padoTbl | He padoThI pecypeb
1 [ToBTOpEHUE 4 bubnuorexka [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a302
) SHGZGHTH 4 1 bu6mmoreka [IOK
KOMDHHATOPHE https://m.edsoo.ru/7f41a302
u
3 I'eomerpuuecka 4 bubnuoreka [IOK
sl BEPOSITHOCTb https://m.edsoo.ru/7f41a302
4 HUcnbrranus 6 1 bu6moreka [IOK
bepuymu https://m.edsoo.ru/7f41a302
5 Cnyyaitnas 6 bubnuoreka [JOK
BeJIMYHHA https://m.edsoo.ru/7f41a302
6 O6o0menue, 9 1 bubnuorexa [JOK
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBILEE
KOJIMYECTBO 33 1 5
YACOB I10
I[TPOTPAMME
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