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l. HopmaTuBHoe o6ocHoBanne, YMK

Pabouas mporpamma mo MaremaTuke Js 5-9 kimaccoB pa3zpaboTaHa Ha OCHOBE CIIEAYIOITUX

HOPMATUBHBIX TOKYMCHTOB!

3akona «0O0 oOpasoBanuu B Poccuiickoit ®enmepamun» Ne273-d3 ot 29.12.2012r. (s
deticmeyioueti pedaxyuiL);

3akona CepmioBckoit obmactu «O06 oOpasoBanum B CBepmioBckoit oOmactu» Ne78-03 ot
15.07.2013r. (c usmeHenusimu Ha 26.04.2016r. Ne43-03);

[Ipukaza MunucrepcrBa oOpazoBanus U Hayku P® Nel897 ot 17.12.2010r. «O6 yTBEpKAeHUU
(benepadbHOrO  TOCYAapCTBEHHOTO  00pa30BaTeNbHOTO  CTaHIApTa OCHOBHOTO  OOIIEro
obpazoBanus» (c m3meHeHusiMu Ha 30.12.20151.);

IIpukasa Munucrepcrsa oOpa3oBaHus u HayKH Poccuniickon denepannn
NelO15 ot 30.08.2013 r. «O6 yrBepxknenuu Ilopsiika opraHuzalvd W OCYIIECTBIICHUS
00pa30BaTEeNIbHON JI€ATENbHOCTH IO OCHOBHBIM 0011€00pa30BaTeIbHBIM MporpaMmaM —
00pa3zoBaTeNIbHBIM MPOTPAMMaM Ha4daJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeIHero OOIIero
obpazoBanus» (¢ n3menenusimu Ha 17.07.2015r.);

CaHMTApHO-ANUAEMHUOJIOTUYECKUX TpaBuil W  HopMmatuBoB 2.4.2.2821-10 «CanurtapHo-
SMUJICMHOJIOTHYSCKAEe  TpeOOBaHWS K  YCIIOBHSM W OpraHW3aluud  OOydeHUs B
00meoOpazoBaTeNbHBIX  yupekaeHusx» Nel89 ot 29.12.2010r. ¢ wusmenenmsimu Ne85 ot
29.06.2011r., Ne72 ot 25.12.20131.; Ne 81 ot 24.11.2015r1.;

[Ipukaza MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @eaeparuun Ne253 ot 31.03.2014r.
«O0 yTBepXIeHUH (QeepaTbHOTO IepevHs y4eOHUKOB, PEKOMEHIYEMbBIX K HCITOJIb30BaHUIO TIPH
peaiv3allii  HMMEIOIIUX TOCYJApCTBEHHYIO AaKKpeOUTalHMi0 oOpa3oBaTeNbHBIX MPOrpaMm
HAYaJbHOTO 0OIIEro, OCHOBHOTO OOIIEro, cpeaHero odinero oopasoBanus» (C M3MEHEHHSIMH Ha
05.07.2017r.);

OcHoBHOII 0oOpa3oBaTeIbHOH TIpOrpaMMBI OCHOBHOTO o00mero oOpa3oBaHus oa00peHa
pereHueM (enepasbHOr0 y4eOHO — METOAMYECKOTO OOBEAMHEHHUsS MO OO0IIeMy 00pa30BaHUIO
(mpotokomn ot 8 ampenst 2015 . Ne 1/15);

OcHoBHOM  00pa3oBaTebHOW MPOTPpaMMBI  OCHOBHOTO  obOmiero oOpazoBanus MKOY
«TpaBsiHckas cpeHss 0011e00pa3oBaTeNbHas MIKOJIa», YTBEPKACHHON MPUKa3oM aupekTopa No
01-15/125a ot 31.08.2015 r ¢ usmenenusmu Ha 28.08.2016 r, mpuka3s Ne01-15/134;

[Tonoxenust o Qopmax, MEPUOJUYHOCTH U MOPSAKE TEKYIIEro KOHTPOJS YCHEBAEMOCTH H
MIPOMEXYTOUHOMN aTTecTaluu oOyuarouxcs MYHULIUIIATIBHOTO Ka3eHHOTO
obureoOpazoBarensHOro yupexaeHus «TpaBsHckas cpeansisi oOrieoOpazoBareibHas LIKOJIAy,
YTBEPKJIEHHOTO npuka3zoM aupekropa Ne 79 ot 15 mas 2014 r..

PaGouas mporpamMmma opueHTHpPOBaHA HA UCIIOJIb30BaHUE

1. yyeOHMKOB:

v' MaremaTuka. 5 Kiacc: yueb.u1st oOuieoOpazoBar. opranuzauuii: B 24. /H.S.Bunenkun,
B.N.2KoxoB, A.C.YecHokos, C.1.I1IBap1udypa. — M. : Maemosuna, 2020 — 167c.:um.

v' Maremaruka. 5 kmac: yue0. i oOmieoOpasoBar. opranmsanuii / [B.I'.Jlopodees,
N.C.Iapeirun, C.b. CyBopoBa u ap. |; nox pexn. B.I'. lopodeesa, U.C. [lapbiruna. — 4-e
u3n.. — M.: Ilpocsemenue, 2015. — 287c¢: u.

v' Maremaruka. 6 kmac: yde0. s oOmieoOpasosar. opranmsanuii / [B.I'.Jlopodees,
N.C.Iapeirun, C.b.CyBopoBa u ap. |; nox pen. B.I'. lopodeesa, N.C. lapeiruna. — 4-e
u3n.. — M.: Ilpocsemenue, 2016. — 287c¢: ni.

v' Aunre6pa. 7 kiac: yue0. s obmeo6paszosar. opranusanuii / [B.I'.Jlopodees, C.b.Cysoposa
u np. |. — 5-e uzn.. — M.: Ilpocsemenne, 2017. — 287c: nn.

v' Aunre6Gpa. 8 kiac: yue0. s obmeobpasosar. opranusanuii / [B.I'.Jlopodees, C.b.Cysoposa
u 1p. |. — 5-e uzn.. — M.: Ilpocsemenne, 2017. — 287c: nn.
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Anrebpa. 9 kiac: y4ue6. ans odmeoopaszoBar.opranmu3anuii / [B.I.JJopodees, C.b.CyBopoBa
u np. |. — 5-e uzn.. — M.: Ilpocsenienue, 2017. — 287¢: n.

I'eomerpus. 7 — 9 kmaccel: y4eb. st obmieoOpazoBar. opranuzanuii / [JI.C. ArtanacsH,
B.®.Byry3o0s, C.b.Kagomues u np.]. — 7-¢ uzn. — M.: Ilpocsemenue, 2017. — 383c.: ui.
Y4eOHO — MeTOANYEeCKHUX I10CO0MIi:

bynumosuu E. A., Kysnenosa JI. B., Pocnosa JI. O. Maremaruka. Pabouast Terpaap. 5
kiacce. B 2 v. — M.: IIpocsemenue, ¢ 2013 r.

bynumosuu E. A., Kysnenosa JI. B., Pocnosa JI. O. Maremaruka. Pabouast terpaap. 6
kiacc. — M.: IIpocsenienue, ¢ 2014 1.

C.C.Mumnaesa, JI1.O.PocnoBa. Anrebpa, 7 xi.: paboyas terpams B 1 4../- 9-e m3g. — M.:
[Ipocsemienue, 2017.

C.C.Mumnaesa, JI1.O.PocnoBa. Anrebpa, 8 xi.: pabodas terpams B 2 4../- 9-e m3g. — M.:
[Ipocsemienue, 2017.

C.C.Mumnaesa, JI1.O.PocnoBa. Anrebpa, 9 xin.: pabodas terpams B 2 4../- 9-e m3g. — M.:
[Ipocsemienue, 2017.

JI.C.Atanacsn. ['eometpus. 7 xi1.: Pabouas Tetpans / 20-e uza. — M.: [Ipocsemenne, 2017.
JI.C.AtanacsHn. ['eometpust. 8 xi1.: Pabouas terpans / 20-e uza. — M.: [Ipocsemenne, 2017.
JI.C.Atanacsn. ['eometpust. 9 xi1.: Pabouas tetpanp / 20-e uza. — M.: [Ipocsemenne, 2017.
Kysnenona JI. B., MunaeBa C. C., PocnoBa JI. O. u ap. Marematuka. [unaktuyeckue
Marepuaisl. 5 kinacc. — M.: [Ipocsemenne, ¢ 2013 r.

Ky3snenona JI. B., MunaeBa C. C., PocnoBa JI. O. u ap. Marematuka. /umaktuyeckue
Marepuansl. 6 kitacc. — M.: [IpocBemenue, ¢ 2014 r.

EBcradreBa JI.II. Anrebpa. dumaktuueckwe martepuainbl. 7 Kiacc: ydeO. mocodwe uist
o6meoOpazoB. opranuzanmit/ JL.IL.LEBctadweBa, A.Il.LKapnm. — 10-e¢ wu3m. — M.:
[Ipocsenienue, 2016. — 159c.: ui.

EBcradreBa JI.II. Anrebpa. [umaktuueckue marepuaibl. § Kiacc: ydeO. mocoowe s
o6meoOpazoB. opranmzanmit/ JL.IL.LEBctadweBa, A.Il.LKapnm. — 10-e wu3m. — M.:
[Ipocsenienue, 2016. — 159¢.: ui.

EBcradnena JI.II. Anrebpa. JlumakTudueckue Mmatepranbl. 9 kiaacc: y4ueo. mocooue s
o6meo6pasos. opranm3anuii/ JI.II.LEBcTadbseBa, A.Il.Kapm. — 10-e uzn.—M.: [Ipocsemnienue,
2016. — 159c.: umn.

MenbsaukoBa H.b. JlugakTudyeckue MaTepuabl 0 TeOMETpHH: 7 Kilacc: K Y4eOHUKY
JI.C.Atanacsna u np. «['eomerpus. 7-9 knacce»/H.b.MensuukoBa, I'.A.3axapoBa. — 2-¢

u3 ., mepepad u gom. — M.: U3natenscTBO «OK3amen», 2014. — 143c.

MensaukoBa H.b. JlugakTudyeckue MaTepuabl 0 TeOMETPHH: 8 Kilacc: K Y4eOHUKY
JI.C.Aranacsna u ap. «['eometpus. 7-9 xnaccen»/H.b.MensnukoBa, I'.A.3axapoBa. — 2-¢

u3 ., mepepad u gom. — M.: U3natenscTBo «OK3amen», 2014. — 143c.

MenbnaukoBa H.b. [lunaktuueckue maTepuanisl O TeOMETpU: 9 Kitacc: K yueOHUKY
JI.C.Aranacsna u ap. «['eometpus. 7-9 xnaccen»/H.b.MensuukoBa, I'.A.3axapoBa. — 2-¢

u3 ., epepad u gom. — M.: U3natenscTBo «OK3amen», 2014. — 143c.

Kysznenosa JI. B., Munaesa C. C., Pociosa JI. O. n ap. Maremaruka. KonTposbHbie
paboTsl. 5 knacc. — M.: [Ipocsemenue, ¢ 2014 r.

Kysznenosa JI. B., Munaesa C. C., Pocnosa JI. O. u ap. Maremaruka. KoHTpoJibHBIE
paboTsl. 6 knacc. — M.: [Ipocsemenue, ¢ 2014 r.

Kysznenosa JI. B., Munaesa C. C., Pocnosa JI. O. u ap. Maremaruxka.
Tematunueckue tectol. 5 kinacc. — M.: [Ipocsemenue, ¢ 2013 r.

Kyznenona JI. B., Munaesa C. C., Pocnosa JI. O. u np. Marematuka. TemaTu4eckue TECTHI.
6 xnacc. — M.: Ilpocsemenue, ¢ 2014 r.

Anrebpa. KonTposbHbIe paboThl. 7 Ki1ace: yued. mocodue st 001eoopa3oB. opranu3aiuii/
[JI.B.Ky3nuenoBa, C.C Munaega, JI.O.Pocnosa]. — M.: IIpocsemienue, 2016. — 96c¢.: n.
Anre6pa. KonTposbHbIe paboThl. § Ki1ace: yueb. mocodue st 001meoopa3oB. opraHnu3amnuii/

5



[JI.B.Ky3uenosa, C.C Munaega, JI.O.Pocnosa]. — M.: IIpocserienue, 2016. — 96c¢.: n.
Anrebpa. KonTposbHbIe paboThL. 9 Kiace: yued. mocodue st 001meoopa3oB. opraHu3amnuii/
[JI.B.Ky3uenosa, C.C Munaega, JI.O.Pocnosa]. — M.: IIpocserienue, 2016. — 96c¢.: ni.
®apkoB A.B. Tectl mo reomerpuu: 7 kiacc: k yueOHuky JI.C.Artanacsna u ap.
«eomerpus. 7-9». ®I'OC (x HOBOoMy yueOHUKY)/ A.B.DapkoB. — 11-e u3z., mepepabd. u
non. — M.: U3narensctBo «Ok3ameny, 2017. — 125¢.

®apkoB A.B. Tectei mo reomerpuu: 8 kmacc: k yueOHuky JI.C.AtaHacsHa u np.
«eomerpus. 7-9». ®I'OC (x HOBOMy yueOHUKY)/ A.B.DapkoB. — 11-e u3x., mepepad. u
non. — M.: U3narensctBo «Ok3ameny, 2017. — 125¢.

®apkoB A.B. Tectei mo reomerpuu: 9 xknacc: k yueOnuky JI.C.ArtanacsHa u jp.
«"eomerpus. 7-9». ®I'OC (x HOBOMy yueOHUKY)/ A.B.DapkoB. — 11-e u3x., mepepad. u
nomn. — M.: U3natennsctBo «Ok3ameny, 2017. — 125¢.

Marematuka. MeToaudeckre peKOMEHJAMU. S Kiacc: mocoOue Juisl  yduTeneu
obmeooOpazoBar.  yupexnaennit/  [C.b.CyBopoma, JI.B.Ky3uemoma, C.C.MuHaesa,
JI.O.PocnoBa.] — M. : [Ipocsemenne, 2013. -200 c.: u.

Maremaruka. Meroaudeckue peKoMeHAauu. 6 Kiacc: mocodue s yuuTenen
obmeooOpazoar. opranmzamuit  / [C.B.CyBopoBa, JI.B.Ky3nenosa, C.C.MuHaena,
JI.O.PocnoBa]. — M. : IIpoceemenne, 2013. —157c.: un.

Anrebpa. MeTtonuueckne peKOMeHIalMK. 7 Kiacc: yaeOHoe mocobue s o0meoopa3oBar.
opranmzaruii / [C. b. CyBopoBa, E. A. byaumosuu, JI. B. Ky3nenosa u ap.]. — M.:
[Mpocsemenue, 2015. — 185 c. : ni.

Anrebpa. MeTtonnueckne peKOMEHIaluu. § Kiacc: yaeOHoe mocodue st o0meoopa3oBar.
opranmzaruii / [C. b. CyBopoBa, E. A. Byaumosuu, JI. B. Ky3nenosa u np.]. — M. :
[Ipocsenienue, 2015. — 244 c.: ui.

Anrebpa. MeTtonuueckne pekoMeHmanuu. 9 kiacce: yuyebHoe mocodue st o0meoopa3oBar.
opraunuzarmii / [C. b. CyBopoBa, E. A. Byaumosuu, JI. B. Ky3uemnosa u ap.]. — M. :
[Ipocsenienue, 2015. — 244 c.: uin.

Tecter o reomerpun: 7 kiacc:k yueoOHuky JI.C.Aranacsna u ap. «['eomerpus, 7-9» ®I'OC
(k HOBOMYy yueOHUKY)/A.B.®apkoB. — 1l-e u3nm., mepepad. m momn. — M.:M3maTenscTBO
«Dx3amen», 2017, -125c.

JugakTuyeckue Marepuanbl 1Mo reomeTpun 7 kiacc kK yueOHuky JI.C.ArtanacsHa u jp.
«I"'eomerpus, 7-9 knacce» /H.b.MenbaukoBa, I'.A.3axapoBa. — 2-e u3f., nepepad. u J10M. —
M.: U3zpatenscTBO «IK3aMeHy, 2014, - 143c.

KonTtponbsHO — n3mepurenbubie Matepuaisl. ['eomerpus: 7 kinace/ Coct. H.®.I'aBpuiioBa. —
M.: BAKO, 2011 — 96c.

Tectol mo reomerpun: 8 kinacc:k yueonuky JI.C.Atanacsina u np. «['eomerpus, 7-9» ®I'OC
(x HOBOMY yueOHuKY)/A.B.®apkoB. — 1l-e uzn., mepepab. u mon. — M.:M3natenscTBO
«Dx3amen», 2017, -109c.

Junaktuueckue marepuansl o reomerpuu § kimace k yueOHuky JI.C.ATanacsiHa u Jip.
«["eomerpus, 7-9 knaccel» /H.b.MenbuukoBa, I.A.3axapoBa. — 2-e u3z., nepepad. u Jom. —
M.: N3patenscTBO «IK3ameny», 2014, - 143c.

KonTponsHo — u3mepurenbHbie Matepuansl. 'eomerpus: 8 kinacc/ Coct. H.®.["aBpunosa. —
M.: BAKO, 2011 — 96c.

Tectrl o reometpun: 9 kinacc:x yueonuky JI.C.Atanacsna u np. «'eomerpus, 7-9» ®I'OC
(x HOBOMY yueOHHKY)/A.B.®Dapkos. — 1l-e uzn., mepepabd. u jgom. — M.:M3matenbcTBO
«Dx3amen», 2017, -125c.

Junaktuueckue martepuanbl Mo reomerpun 9 kmace k yueOHuky JI.C.ATtaHacsiHa u 1p.
«"eomerpus, 7-9 xmaccel» /H.b.MensuukoBa, I'.A.3axapoBa. — 2-e u3z., nepepad. u oM. —
M.: U3patenscTBO «IK3aMen», 2014, - 143c.

KoHnTponsHo — u3mepurenbabie Matepuansl. ['eomerpust: 9 kinacc/ Coct. H.®.["aBpunoa. —
M.: BAKO, 2011 — 96c.



Il. Onucanmne IHECHHOCTHBIX OPUEHTUPOB COACPKAHUSA yqeﬁﬂoro npeamera

MaremaTrueckoe 00pa3oBaHUE UTPAET BAXKHYIO POJb, KaK B MMPAKTUYECKON, TaK U B JTyXOBHOH
KU3HM obmectBa. [IpakTuueckas CTOpOHa MaTeMaTU4eCKOro oOOpa3oBaHUs CBsA3aHA C
(dbopMUpOBaHHEM CIIOCOOOB JEATEIBHOCTH, JJYyXOBHA — C MHTEIUICKTYAIbHBIM pPa3BUTHEM
4eJoBeKa, ((OPMUPOBAHUEM XapaKTepa U OO KyJIbTypHI.

HpaKTI/I‘-IeCKaﬂ IIOJIE3HOCTh MAaTEMaTUKU 06YCJIOBHeHa TEM, 4YTO €€ MNPCIMETOM SABJIAIOTCA
(GyHIaMEHTaJIbHBIE CTPYKTYPBI PEAThbHOTO MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECTBEHHBIC
OTHOILICHUA — OT HpOCTGfIIHHX, YCBanBaCcMbIX B HEIOCPCACTBCHHOM OIIBITC, A0 AOCTATOYHO
CJIOKHBIX, H€O6XOIII/IMI)IX AJId PpasBUTUA HAYYHBIX W TCXHOJIOTHUYCCKUX I/IIlel. bes KOHKPCTHBIX
MaTeMaTU4YECKUX 3HAHUU 3aTPyAHCHO ITOHMMAHHEC IMPHHIMUIIOB yCTpOfICTBa 1 HCIIOJIb30BaHUA
COBPEMCHHOW TEXHHKH, BOCHPHUATAE W HWHTEPIPETANUS  Pa3HOOOpPA3HOH  COIMATBHOM,
SKOHOMMUECKOHM, MoiuTHYecKoi HH(opmanuu, Manod¢p(eKTuBHA MOBCEAHEBHAsl MpaKTUUYECKas
ACATCIIBHOCTb. Ka)KJIOMy YCJIOBCKY B CBOEH KU3HU MPUXOAUTCS BBINIOJHATHL AOCTATOYHO CJIOKHBIC
PacuCThbl, HAXOAUTH B CIIPABOYHUKAX HYKXHBIC q)OpMy.]'IBI " MPUMCHATH UX, BJIIAJICTh NPAKTUYCCKUMHA
prUeMaMH FreOMETPUUECKUX U3MEPEHUIN U MOCTPOECHUH, YNTaTh UH(POPMALINIO, TPE/ICTABICHHYIO B
BUJly TaOJIuUL, AUArpaMMm, rpadukoB, MOHUMAaTh BEPOSTHOCTHBIM XapakTep CIy4alHBIX COOBITHUH,
COCTaBIIATH HECJIOKHBIE AJITOPUTMEBI H JIP.

be3 0a3oBoif MareMaTWyecKOW TOATOTOBKM HEBO3MOXKHO CTaTb 0Opa30BaHHBIM
COBPEMCHHBIM YCJIOBCKOM. B mkone maremaTuka CIIY)KUT OIOPHBIM HNPEAMETOM JId HU3YUCHUA
CMCXHBIX OUCIHUIIIINH. B mocie mKOJLHOM >KU3HU peaJ'II)HOI\/'I HCO6XO}II/IMOCTBI-O B Halikl OHU
SBIISIETCSl HETIPEPBIBHOE 00pa3oBaHue, YTO TpeOyeT MOIHOLEHHON 0a30B0oil 0011e00pa3oBaTeNbHOM
MOJTOTOBKH, B TOM YHWCJIEe W MareMaTHueckoi. M HakoHer, Bce OOJbIIE CHEeNUaNIbHOCTEH, TIe
HEO0OXOIMM BBICOKMH YpOBEHb OOpa30BaHMs, CBSI3aHO C HEMOCPEACTBEHHBIM IPUMEHEHUEM
MaTeMaTHKd (PKOHOMUKA, Ou3HeC, (UHAHCHI, (U3MKA, XUMHUSI, TEXHUKA, HHPOpMaTHKa, OHOJIOTHS,
TICUXOJIOTUS U Ap.). TakuM 00pa3zoM, pacuIupsercsi Kpyr MKOJbHUKOB, A KOTOPhIX MaTeMaTHKa
CTaHOBUTCS 3HAYUMBIM MTPEIMETOM.

J1J1s )KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBIIIETCS ((OPMHUPOBAHHE MATEMAaTHYECKOTO
CTHJI MBIILJICHUS, TMPOSIBISIIOIIETOCS B OINpPEACTICHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce
MaTeMaTH4eCKON JesITebHOCTH B apceHalle IPHUEMOB U METOJOB UEIOBEYECKOTO MBIIICHUS
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS HMHAYKIUS U JeAyKUHs, 0000IleHue M KOHKpeTH3alus,
aHaJIu3 M CHHTE3, KjIaccuUKalus U cucTemaruzauus, aOctparupoBaHue u aHanorusi. OObEKTbHI
MaTeMaTHYEeCKUX YMO3aKIIOYeHUH M TMpaBWiia HMX KOHCTPYHPOBAHHUS BCKPBHIBAIOT MEXaHHU3M
JIOTUYECKUX MOCTPOEHUM, BbIpabaThIBAIOT yMEHUsl (hOPMYIUpPOBaTh, OOOCHOBBIBATh U JI0Ka3bIBAThH
CYXJEHHS, TeM CaMbIM pa3BUBAIOT JIOTUYECKOE MBIIUICHHE. Benaymias poib NpUHAATICKUT
MaTeMaTHKe B (JOPMUPOBAHUU AITOPUTMUYECKOTO MBIIIICHUS U BOCIUTAHUHM YMEHHH 1eHCTBOBATh
M0 3a/laHHOMY aJrOpPUTMYy U KOHCTPYHMpOBaTh HOBBIE. B Xone pemieHus 3agady — OCHOBHOM
y4eOHOM JesITeNbHOCTH Ha YpPOKaX MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas M MPHUKIaIHAs
CTOPOHBI MBIILICHUS.

OOyyenne wmaTeMaTHKe JaeT BO3MOXHOCTh pa3BUBaTh y OOYdYaIOIIUXCS TOYHYIO,
HSKOHOMHYI0 M HMH(OPMATHBHYIO peuyb, YMEHHE OTOMpaTh Hanboliee MOIXOMSIINE S3bIKOBBIEC (B
YaCTHOCTH, CUMBOJIMUECKUE, TpadUIECKHE) CPEICTRA.

Matematuueckoe 00Opa3oBaHHWE BHOCHUT CBOW BKIag B (hopMHpoBaHHE OOIIEH KyIbTYphI
yenoBeka. HeoOXoquMbIM KOMIIOHEHTOM OO01IeH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHHUH SIBIISIETCS
oOmiee 3HaKOMCTBO C METOJaMU TO3HAHMs JACWCTBUTEIHHOCTH, NPEACTABICHHUE O TpeaMeTe U
MEeTO/Ie MaTeMaTHKH, €ro OTIWYHUS OT METOJIOB ECTECTBEHHBIX W TYMaHUTApHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHHSI MATEMAaTHKH JJIsl PEIICHHs] HAYYHBIX U TIPUKIIATHBIX 3a/1a4.

N3ydeHne MaTeMaTUKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHUIO YENIOBEKA, TOHUMAHUIO
KpacoThl W U3SIIECTBA MATEMAaTHUYECKUX PACCYKJECHUHN, BOCIPHUSATHUIO TE€OMETPHUECKUX (OopM,
YCBOCHHUIO UJIEU CUMMETPHH.



Ucropust pa3Butusi MareMaTH4eCKOTO 3HAHUS JA€T BO3MOXHOCThH IOIMOJHUTH 3arac
HCTOPUKO-HAYYHBIX 3HAHUH MIKOJHLHUKOB, COOPMUPOBATH Y HUX MPECTABICHHS O MATEMAaTHKE KaK
4acTH OOIIEYEIIOBEYECKOM KYIbTYPhl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHUYECKHMHU BEXaMH
BO3HUKHOBEHHS M PA3BUTUS MAaTEMaTUYECKOW HAYKH, C UCTOPUEH BEIMKUX OTKPBITUMA, UMEHAMHU
JFO/ICH, TBOPUBIIMX HAyKy, JOJDKHO BOWTH B WHTEIUICKTYAIBHBIH Oarak KaxkJIoro KyJIbTypHOTO
YeJIoBeKa.

Maremarnueckoe 00pa3oBaHWE B OCHOBHOW IIKOJE CKIAABIBACTCS W3  CIEAYIOIINX
COJIepKATEIHHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHWs OJOKOB): apupMeTHKa; airedpa; TeoMeTpHs;
AJIEMEHTHI KOMOMHATOPHUKH, TECOPUU BEPOSITHOCTEH, CTATHCTUKH U JIOTUKUA. B cBOEl COBOKYITHOCTH
OHH OTPAXKAFOT OOTaTHIN OMBIT 0Oy4EHUSI MAaTEeMAaTHUKE B HAIlICH CTpaHE, YYUTHIBAIOT COBPEMCHHBIE
TEHJICHIIMY OTECYECTBEHHOU U 3apyOEKHOM IIKOJIBI U TMO3BOJIAIOT PEATM30BaTh MOCTABJICHHBIE TIEPE]]
IIKOJBHBIM 00pa30BaHUEM 1€ Ha HHPOPMAIIMOHHO €EMKOM U MPAKTHYECKH 3HAYNMOM MaTepHuae.
DTU coJepKaTelbHbIe KOMIIOHEHTBI, pa3BUBasCh Ha TMPOTSHKEHUU BCEX JIET OOy4YeHUs,
€CTECTBEHHBIM 00pa30M IMEPEIIETAIOTCA U B3aUMOJICUCTBYIOT B yUYEOHBIX Kypcax.

Apugmemura npuszBaHa CIOCOOCTBOBaTh NPUOOPETEHHIO NPAKTUYECKUX HABBIKOB,
HEOOXOUMBIX ISl TIOBCETHEBHOM *U3HH. OHA CIIY>)KUT 0a30¥ IS BCEro NajabHEHIIEro n3ydeHus
MAaTeMAaTHKH, CIIOCOOCTBYET JIOTMYECKOMY Pa3BUTHUIO U (OPMHPOBAHMIO YMEHHS IOJB30BATHCS
ANTOPUTMaMH.

Anzebpa HateneHa Ha GOPMUPOBAHUE MATEMATUYECKOTO ammapara Jyisl peleHus 3a1ad u3
MAaTeMaTHKH, CMEXKHBIX IMPEIMETOB, OKPYKAIOIIEH peanbHOCTH. SI3bIK anreOphl MOIYEpKUBACT
3HAYCHHE MATEMaTUKH KaK s3bIKa I TMOCTPOCHHUS MAaTEMaTHYECKUX MOJENIeH, MPOIECCOB U
SBJICHUM peanbHOro mMupa. OJHOW M3 OCHOBHBIX 3aJad M3YYCHHs anreOpbl SIBISETCS pPa3BUTHE
ANTOPUTMUYECKOTO MBIIIICHUS, HEOOXOAMMOTO, B YaCTHOCTH, JIJII OCBOCHHS Kypca HH(POPMATHUKH;
OBJIaJICHUE HAaBBIKAMH JEAYKTUBHBIX paccyxaeHuil. IlpeoOpazoBaHue CHUMBOIMYECKUX (GOpM
BHOCHUT CBOM crienu(pu4ecKuil BKIaa B pa3BUTHE BOOOPaKEHHUs, CHOCOOHOCTEHN K MaTeMaTHYeCKOMY
TBOpYECTBY. Jlpyroil BakHOM 3adauell WM3ydeHUs ainreOphbl SIBJSETCS TMOJIYYCHHE MIKOJIbHUKAMHU
KOHKPETHBIX 3HAHUW O (PYHKIHMSAX KaK BaKHEWIIIEH MaTeMaTHMUYeCKOW MOJENIHW JJis OMUCAHUS M
HCCIeI0OBaHUS pa3zHOO0Opa3HBIX MPOLIECCOB (paBHOMEpPHBIX, PaBHOYCKOPEHHBIX,
SKCMOHEHIIMAJIbHBIX, MEPUOJUYECKUX U Jp.), Il POPMUPOBAHUS Y YYallUXCs MpeACTaBICHUN O
POJIK MaTEMAaTUKH B PA3BUTUU UBUIM3ALUH U KYJIbTYPHI.

I'eomempusa — oOIVH W3 B@KHEUIIMX KOMIIOHEHTOB MaTEMaTHYE€CKOro 0O0pa30BaHMUs,
HeoOxouMast 171l MPUOOPETeHN KOHKPETHBIX 3HAHUI O MPOCTPAHCTBE U MPAKTUYECKH 3HAYUMBIX
yMEHHH, (QOPMHUpPOBAHUS S3bIKA OMHUCAHHS OOBEKTOB OKpYXKAIOUIETO MHpa, ISl Pa3BUTHS
MIPOCTPAHCTBEHHOTO BOOOPAKEHUsI M UHTYUIUU, MATEMAaTUYECKOW KyJIbTYpHhI, JJIs 3CTETUYECKOTO
BOCIIUTaHMS yJamuxcs. M3yueHue reoMmeTpun BHOCUT BKJIAJ B Pa3BUTHUE JIOTUYECKOTO MBIIUICHHUS,
B (popMHpoBaHHE MOHATHS 10KA3aTEIbCTBA.

dnemenmul J102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U MeEOpUU GepoAmHocmell
CTaHOBATCA 00s3aT€NbHBIM KOMIIOHEHTOM IIKOJIBHOTO OOpa3oBaHHs, YCHJIMBAIOIINM €ro
MPUKIAJHOE W TMPAKTUYECKOE 3HA4YeHHe. OTOT Marepual HeOoOXOIuM, MpexKIe BCEro, s
dbopmupoBanusi (PYHKIMOHAIBHON TI'PaMOTHOCTH — YMEHHUW BOCHPUHHMMATh M aHAJM3UPOBATH
nH(pOpMaLIHIO, TPEACTABICHHYIO B Pa3lW4YHBIX (GopMax, MOHUMATh BEPOSTHOCTHBIA XapakTep
MHOTHUX PEaIbHBIX 3aBUCUMOCTEN, TPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE pacueThl. M3yueHue
OCHOB KOMOMHATOPUKH TO3BOJIUT Y4YalleMyCs OCYIECTBISThH PACCMOTPEHHUE CIydaeB, mepebop u
MOJICUET YMCila BApUAHTOB, B TOM YHUCJIE€ B MPOCTEHIINX MPUKIAAHBIX 3aa4ax.

[Ipy u3yyeHUW CTATHCTUKH M TEOPUH BEPOATHOCTEH 00O0TAlIAIOTCS MPEJICTaBICHUS O
COBPEMEHHOM KapTHHE MHpa M METOJaX ero HccieloBaHus, (OpMUPYETCS MOHUMAHUE POIU
CTAaTHUCTUKH KaK HMCTOYHHMKA COI[MAIBHO 3HAYMMON HH(OpMAIMM U 3aKIaJbIBAIOTCS OCHOBBI
BEPOSTHOCTHOTO MBIIIJICHUSI.

Takum oOpa3om, B X0JIe OCBOEHUS COACPKAHUS Kypca yJaluecs MoIy4atoT BO3MOKHOCTb:

pa3BUTh MPEJCTABICHUA O YKCIE€ M POJIM BBHIYUCICHUI B YEJIIOBEYECKOM MPAKTHKE;
chopMUpOBaTh MPAKTHUYECKUE HABBIKM BBITIONHEHUS YCTHBIX, MUCHMEHHBIX, MWHCTPYMEHTATbHBIX
BBIYMCIIEHUH, Pa3BUTh BEIYUCIHUTEIbHYIO KYJIbTYPY;



OBJIAZIETh CHMBOJIMYECKHM SI3BIKOM aireOpbl, BBIPaOOTaTh (PopManibHO-ONEPATUBHBIC
anreOpandeckue yMEHUS M HAaydyUTbCd MPUMEHSATh MX K PEIICHUI0 MaTeMaTHYeCKHX H
HEMaTeMaTHYECKUX 33/1a4;

U3YYUTh CBOMCTBA W TpaduKd dIEMEHTAPHBIX (DYHKIUI, HAY4YUTHCS HCIIOIH30BATh
(GyHKIMOHATBHO-TpapHUECKUE MPEICTABICHHS Ul OTIMCAHMS U aHAJIM3a pealbHBIX 3aBUCUMOCTEH;

pa3BUTh TPOCTPAHCTBEHHBIC NPEACTABICHUS M W300pa3HTEIbHBIE YMEHUS, OCBOUTH
OCHOBHBIE (DaKTBI M METOMBI ITTAHUMETPHUH, TIO3HAKOMHTHCS C MPOCTEHITUMH TPOCTPAHCTBEHHBIMHU
TE€JIaMHU B UX CBOMCTBaMH;

MOJIyYUTh TPEACTABICHUS O CTATUCTHYECKHX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O
pa3nMyHBIX croco0ax WX U3ydeHHs, 00 OCOOEHHOCTSX BBIBOJAOB M IPOTHO30B, HOCSIINX
BEPOSATHOCTHBIN XapaKTep;

pa3BUTH JIOTHYECKOE MBINUICHHE W PeYb — YMEHUS JIOTUYECKH OOOCHOBBIBATH CYKICHHS,
MIPOBOJIUTH HECIIOKHBIE CHCTEMATU3allNH, TPUBOJUTE MPUMEPHI U KOHTPIPUMEPHI, MCIIOJIb30BaTh
pa3UYHbIe S3BIKM MAaTEMAaTUKH (CIOBECHBIH, CUMBOJIHUYECKUH, TpaQUUECKHii) UIS MIUTFOCTPAIINH,
WHTEPIpPETAINH, apTYMEHTAINH U JI0Ka3aTeIIbCTBA,

copMHUpOBaTh TPEACTABICHUS OO0 HM3y4aeMBIX TOHATHSAX M METOJAaX KaK Ba)KHEHIIHNX
CpeACTBax MaTeMaTUYECKOTO MOJICTTUPOBAHUS PEATBHBIX MPOIIECCOB U SBICHUH.

I11.JIluaHOCTHBIE, MeTanpeIMeTHbIE U NMPeIMeTHbIE Pe3y/JbTaThbl 0CBOCHHS] KOHKPETHOI0
yueOHOro npeamera, Kypca

OBIIEYYEBHBIE YMEHUW A, HABBIKU 1 CTIOCOBBI JEATEJIBHOCTH

B xone mpemnojaBaHus MaTeMaTHKA B OCHOBHOW IIIKOJIEC, pa0OThI HaJ (OPMUPOBAHUEM Y
y4aluxcs MePEevrCICHHBIX B TPOrpaMMe 3HAHWW M YMEHUH, ciieayeT oOpaliaTh BHUIMaHUE Ha TO,
9TOOBl OHU OBJIAJICBAIA YMEHHSIMHU OOIIEydeOHOTO XapakTepa, pPa3HOOOpa3HBIMH CIIOCOOAMHU
NeSTeTbHOCTH, IPUOOPETAIIN OTIBIT:

- TUTAHUPOBAHUSI U OCYIIECTBIICHHS aJTOPUTMHUYECKOW NESTETHHOCTH, BBITIOJTHEHUS 3aJaHHBIX H
KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

- pemreHus pazHOOOpa3HBIX KJIACCOB 3a/1a4 W3 PA3JIMYHBIX pa3/ielioB Kypca, B TOM 4YHCIE 3ajad,
TPeOYIONIHMX MMOUCKA IYTH U CIIOCOOOB PELICHHUS;

- HCCIICJIOBATENIBCKON JIEATEIILHOCTH, Pa3BUTHS WICH, TPOBEACHUS SKCIIEPUMEHTOB, 0000IICHUS,
MOCTaHOBKH U ()OPMYJIMPOBAHUS HOBBIX 337124,

- SICHOTO, TOYHOTO, TPAMOTHOTO HW3JIOXKEHHSI CBOUX MBICICH B YCTHOW M THCBMEHHOW pevH,
WCIIOJIb30BAHUS PA3IMYHBIX SI3BIKOB MAaTEMAaTHUKU (CIOBECHOTO, CUMBOJIHYECKOTO, Ipa)uuecKoro),
CBOOOJTHOTO TMEpexoJa C OJHOTO s3blKa Ha JPYroil s WUIIOCTpPAIlMK, WHTEPIPETAInH,
apryMEHTalluu ¥ JOKa3aTeIbCTBa;

- TPOBEICHHUsS JOKa3aTeJIbHBIX PACCYKICHHM, apryMCHTAIlMH, BBIIBWKCHUS THUIOTE3 U HX
000CHOBAHMS;

- TIOWCKa, CHCTEMaTH3allud, aHajiu3a W KiaccupuKanuu WHPOPMALUHU, WCIIOJIb30BaAHHUS
pa3HooOpa3HbIX MHPOPMALMOHHBIX MCTOYHHUKOB, BKIIIOYas y4eOHYIO U CIPABOYHYIO JIUTEPATYPY,
COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH.

PE3VYJIETATBHI OBYYEHUA 1 OCBOEHUA YYEGEHOI'O TTPEJIMETA

HporpaMMa obecneunBacT AOCTUIKCHHUC CIICAYIOIUX PE3YJIbTATOB OCBOCHUA O6paBOBaTCHBHOﬁ
nporpaMmMbl OCHOBHOTO 061_1_[61"0 O6pa3OBaHI/I$IZ

JUUHOCmHbLE.

1) c(OPMHPOBAHHOCTh OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHMIO, TOTOBHOCTh M CIIOCOOHOCTH
oOyyarommxcss K CaMOpa3BUTHIO M CaMOOOPA30BAHHMIO HAa OCHOBE MOTHBALMU K OOYYEHHUIO H
MO3HAHMIO, BEIOOPY JMajbHelmero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpe npodeccuit u
npopeCcCHOHANBHBIX  MPEANOYTEeHUH, OCO3HAHHOMY  IIOCTPOEHHUIO  WHAWBUIYaJIbHON
00pa30BaTeNbHON TPAEKTOPHUHU C YUETOM YCTOMUMBBIX [TO3HABATEILHBIX HHTEPECOB;



2) c(OPMHUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH;

3) chopMUPOBaHHOCTh KOMMYHHUKATHBHOIM KOMIIETEHTHOCTH B OOLIEHUH U COTPYAHHYECTBE CO
CBEpPCTHHKAMH, CTApIIMMHU M MIIAJIIAMH, B 0O0pa3oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-HCCIeA0BATEIbCKOM, TBOPUECKON U JPYTUX BUIAX JEATEIBHOCTH;

4) yMeHHue SICHO, TOYHO, I'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M TNHCBMEHHOW pedH,
MMOHMMATh CMBICII IOCTABJIICHHOM 3a/1auy, BEICTPAUBATh apTyMEHTAIUI0, TPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEPHI;

5) npencraBieHHe O MaTEMAaTUYECKOW HayKe Kak cdepe 4YeI0OBEYSCKOW ACSITeIbHOCTH, 00
sTanax e€ pa3BuUTHUs, O €€ 3HAUMMOCTH IS Pa3BUTUS [IUBUIN3ALINH;

6) KPUTHYHOCTH MBIIUICHHS, YMEHHUE PACIIO3HABATD JIOTMYECKH HEKOPPEKTHBIC BBICKA3bIBAHMUS,
OTJIWYATh TUTIOTE3Y OT (aKTa;

7) KpeaTMBHOCTb MBbIIUICHUS, WHUIMATUBA, HAXOJAYUBOCTh, aKTUBHOCTh TIPU PEIICHUU
anreOpanvyecKux 3ajady;

8) yMmeHHe KOHTPOJIMPOBATH MPOIIECC U PE3YIbTAT YUCOHOW MaTeMaTHYECKOM eI TEIbHOCTH,

9) cnocoOHOCThP K OMOIMOHAIBLHOMY BOCHPHATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pELIeHUH, pacCyKICHUN.

Memanpeomemuble:

1) yMeHHMe CaMOCTOSITCIIBHO IIJIAHUPOBATh adbTEPHATUBHBIE MYTH JIOCTHXKCHHS  IENIEH,
O0CO3HAaHHO BBIOWpaTh Hambosiee dPheKTUBHBIE CIOCOOBI pElmIeHHus] y4eOHBIX W TO3HABATEIbHBIX
3aaq;

2) yMEHHE OCYIICCTBIATh KOHTPOJb IO pe3yibTaTy M IO CIOCO0Yy JEHCTBHS Ha YpPOBHE
MIPOU3BOJIBHOTO BHUMAHUS ¥ BHOCUTH HEOOXOIMMBIE KOPPEKTHBBI;

3) yMeHHe aJeKBATHO OIEHHWBATh MPABWIBHOCTh WJIM OIIMOOYHOCTH BBIMOJHEHHS Y4eOHOM
3a1a4u, €€ 00BbEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHuUs;

4) 0CO3HAHHOE BIAJCHUE JIOTUYCCKUMH JCHCTBUSIMH OMPEACICHHUS MOHITUH, 0000IIeHus,
YCTAHOBJICHHSI aHAJIOTUH, KiacCH(UKAIMM HAa OCHOBE CaMOCTOSITENIbHOT'O BhIOOpa OCHOBaHUM
U KpUTEPHUEB, YCTAHOBIIEHUS POJOBUIOBBIX CBSI3EH;

5) yMmMeHHe YCTaHABJIMBATh MPUYMHHO-CICICTBEHHBIC CBSA3U; CTPOUTH JIOIMYECKOE PACCYKICHUE,
yMO3aKJIl04eHne (MHAYKTUBHOE, I1eIYKTUBHOE U 110 aHAJIOTHH) U BBIBO/IbI;

6) ymeHue co3aaBaTh, NMPUMEHITh M MPE0OPa3OBBIBATE 3HAKOMO-CHMBOJIMYECKUE CPEJICTBA,
MOJIEJIM U CXEMBbI JJIS peUIeHUsl yueOHbIX U MMO3HaBaTEIbHbIX 3a/1a4;

7) yMeHHE OpPraHM30BbIBATh YUCOHOE COTPYIHHUYCCTBO H COBMECTHYIO IESATEIBHOCTD C YUUTEIEM U
CBEpCTHHKAMH: ONIpPEACNsITh IeNH, pacupejeaeHue (QyHKIUA U pojed ydyacTHHUKOB,
B3aUMOJEHCTBUE U 00IMe crnocoObl paboThl; yMeHHE paboTaTh B TpyIIe: HAXOOUTh oOlliee
pelieHue M paspemiath KOHQIHUKTHI Ha OCHOBE COTJIACOBAaHMS MO3ULMI U ydu€Ta HHTEPECOB;
ciymarb naptaépa; GopMynupoBaTh, apryMeHTUPOBATh U OTCTaNMBATh CBOE MHEHHE;

8) chopMUpOBaHHOCTH y4eOHOW M OOIIEMOJIB30BATEIBCKON KOMIIETCHTHOCTH B obOyactu
UCIO0JIb30BaHUsl MH(OpMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruid (MKT koMmnerenTHOCTH);

9) nepBOoHayYaIbHBIEC MPEACTABICHUS 00 UJIEAX U O METO/IaX MaTeMaTUKH Kak 00 yHHBEpCalbHOM
SI3bIKE HaYKH M TEXHUKHU, O CPEJICTBE MOJACIUPOBAHUS SIBICHUHN U MPOLIECCOB;

10) ymeHue BHIETh MaTEMaTHYECKYIO 3aJady B KOHTEKCTE MPOOJEMHOW CHUTyallMd B JPYTHUX
TUCHHUIIINHAX, B OKPYKAOIIeH KU3HY;

11) ymeHHe HaXOAWUTh B PA3IUYHBIX UCTOYHHKAX HHPOPMAIIHNIO, HEOOXOMUMYIO JUISL  pEIICHUs
MaTeMaTH4YeCKuX MpoOleM, W TPeAcTaBisATh €€ B MOHATHOW ¢opme; MPUHUMATH pEIIeHUE B
YCIIOBUSAX HEMOIHOM M M30BITOYHOM, TOUHOH U BEPOATHOCTHON MH(OpPMAIIUY;

12) yMeHuMe MOHMMATh M WCIOJb30BaTh MAaTEMAaTHYECKUE CPEICTBA HATIISIAHOCTH (PUCYHKH,
YepTEeKU, CXEMBI U JAP.) JJIS UITI0 CTPALlMU, HUHTEPIIPETAIIUH, apTyMEHTAIIHH;

13) yMeHwue BBIBUTATh TMIIOTE3bI MPU PEIICHUH YYSOHBIX 3a7a4 M MOHMUMATh HEOOXOIUMOCTh UX
MIPOBEPKH;

14) ymeHue mNpPUMEHATh HMHAYKTUBHBICE M JEAYKTUBHBIC CIOCOOBI pPAaCCYXJICHHH, BHJICThH

10



pasIuYHbIE CTPATErH PEIICHUS 3a/1a4;

15) moHuMMaHue ~ CYNIHOCTH  QJITOPUTMHUYECKUX TIPEANMCAHUN M yMEHHE JCHCTBOBATH B
COOTBETCTBUU C MPEIJIOKEHHBIM aJTOPUTMOM;

16) ymMeHHEe CaMOCTOSITEIBHO CTaBUTh LIENH, BBIOMpATh W CO3JaBaTh alrOPUTMBI Ul PELICHUSI
y4eOHBIX MaTeMaTHYECKHUX MPOOIeM;

17) yMmeHMe TUTaHUPOBATh M OCYILECTBIIATH JCATEIBHOCTh, HANPABJICHHYIO Ha pCIICHHUE 3ajad
HCCJIEJIOBATEIBCKOIO XapaKTepa.

npeomemuovie:

Mamemamuka

1) BiageHue 0a30BbIM MOHATUIHBIM alapaTOM [0 OCHOBHBIM Pa3/eiaM COJepKaHUS;

2) BJIaJICHUE HABBIKAMHM BBIUYMCICHUNW C HATYpPaIbHBIMH YHCIAMH, OOBIKHOBEHHBIMH W
JECATUYHBIMU JAPOOSIMU, TIOJIOKUTEIBHBIMU U OTPUIIATEIbHBIMHU YHCIIAMU;
3) YMEHHUE pelIaTh TEKCTOBBIE 3a/ayd apu(METUYECKUM CIOCOOOM, HCIOJB3ys pa3InyHbIE

CTpaTeruy U CocoObl PacCyKICHMUS;

4)  yCBOCHHE HA HATJIATHOM YPOBHE 3HAHHH O CBOWCTBAX IUIOCKHUX WM MPOCTPAHCTBEHHBIX (UTYD;
MPHOOpETEHNE HABBIKOB MX M300PKEHUS; YMEHHE MCIIOIB30BATh TEOMETPHUCCKUN SI3BIK JIJIST OTIHCA-
HUS TIPEIMETOB OKPYXKAIOIIET0 MUPA;

5) mnpuoOpeTeHHe OIbITa U3MEPEHUS JUTHH OTPE3KOB, BEIMUWH YTJIOB, BEIYHCICHUS IUIOMAACH U
00BbEMOB; MOHMMAaHKE UJIE U3MEPEHHUS JUTHH, TUIOIIaAeH, 00hEMOB;

6)  3HAKOMCTBO C MJI€IMU paBEHCTBa (UIyp, CHMMETPUU; YMEHHUE pacro3HaBaTh M M300paxkarhb
paBHBIC H CUMMETPUYHBIC (PUTYPHI;

7) yMeHHWE TIPOBOJWTH HECIOXKHBIC TPAKTUYCCKHE pacdEThl (BKIFOYAIONINE BBIUYUCICHHUS C
MPOLIEHTAMU, BBITIOJIHEHUE HEOOXOAUMBIX U3MEPEHUH, UCTIONb30BAHUE TPUKUAKHN U OLICHKH);

8) wucmoyib30BaHUE OYKB ISl 3aITMCH OOIIUX YTBEPXKACHUM, (GOpMYJ, BBIpaXCHUH, ypaBHCHH;
YMEHHE  ONEepUPOBATh  TMOHATHEM «OYKBEHHOE BBIPAXKEHUE», OCYILECTBISATH 3JIEMEHTaApPHYIO
NeSITENIbHOCTD, CBSI3aHHYIO C TIOHSTHEM «YPaBHEHUEY;

9) 3HAKOMCTBO C HJeed KOOpAMWHAT Ha MPSMOM M Ha IJIOCKOCTH; BBIMOJHEHHE CTaHIAPTHBIX
MpoLEYp Ha KOOPIAUHATHON IJIOCKOCTH;

10) moHWMaHME W HCIOJIb30BaHHE MH(POPMAIIMH, NMPEACTABICHHOW B (hopMe TabIHUIIbI, CTOI0YATOM
WM KPYrOBOM JHUarpaMMbl;

11) ymenwue pemarsb mpocreiiire KOMOMHATOPHBIE 331a4 11epeOOpOM BO3MOKHBIX BAPHAHTOB.

Anzeopa

1) ymenue paboTaTh C MaTeMaTHYEeCKUM TEKCTOM (CTPYKTypHUpOBaHUE, U3BIICUCHUE
HeoOxonumMol wuHOpManuu), TOYHO M TPAMOTHO BBIpaKaTh CBOM MBICIM B YCTHOU U
MUCbMEHHOM peud, MPUMEHAs] MAaTeMaTUYeCKYH TEPMHUHOJOTHIO M CHMBOJUKY, HCIOJb30BAThH
pa3NuyYHbIEe S3BIKM MaTeMaTUKHU (CIOBECHBIM, CUMBOJIMYECKUH, rpaduueckuii), 000CHOBHIBATH
CYXKJIeHUS, TPOBOJAUTH KIIacCU(UKAIMIO, TOKA3bIBATH MAaTEMAaTHUYE€CKHUE YTBEPHKACHHUS;

2) BiajeHue 0a30BBIM MOHATHUHBIM alapaToM: UMETh MPEACTaBJICHHE O YKCIE, BIaJCHHE
CUMBOJIBHBIM $I3BIKOM ajreOpbl, 3HAHUE JJIEMEHTApPHBIX  (YHKIMOHAIBHBIX  3aBHUCHUMOCTEH,
(dbopMHUpOBaHUE MPEACTABICHUNH O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B peajbHOM MHUpPE U O
pa3iIMyHBIX crnoco0ax HX H3y4YeHHs, 00 OCOOEHHOCTSAX BBIBOJOB U MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapakTep;

3) yMeHHE BBIMOJNHATH anreOpandeckue MpeoOpa3’oBaHUs  PallMOHANBHBIX  BBIPAKEHHUIA,
MPUMEHATh HMX [N pelleHHs Y4eOHBIX MaTeMaTH4YeCKUX 3aJad W 3aj]ad, BO3HHUKAIOIIHNX B
CMEXHBIX YYEOHBIX MpeIMeTax;

4) yMeHHe MOJIb30BaThCsl MAaTEMAaTHYECKUMH (POPMYIIaMH M CAMOCTOSTEIILHO COCTABIISATH (POPMYJIBI
3aBHCUMOCTEN MEX/y BeIMUYMHAMH Ha OCHOBE 0000IEHNs YaCTHBIX CIy4YaeB U SKCIIEPUMEHTA;

5) yMeHue pemiaTh JHHCHHBIC U KBaJPATHBIC YPAaBHECHUS U HEPABEHCTBA, a TAK)KE MPUBOJIUMBIC K
HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHSITH IpaduyecKue MPeJACTABICHUS JIJIs PEIICHUS
U HCCIENOBaHUs YpPaBHEHMI, HEPABEHCTB, CHCTEM; INPHUMEHATH IOJYYEHHBIE YMEHHUS i
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peuicHusd 3aga4 U3 MaTCMaTUKHU, CMCIKHBIX IPECAMETOB, ITPAKTHUKU,

6) oBnageHHE cUCTEMOU (DYHKIIMOHAJIBHBIX MOHATHH, QYHKIIMOHAIHHBIM S3IKOM U CUMBOJIMKOM,
yMEHHUE CTPOUTH I'papuKu (QYHKIMH, ONMUCHIBATH UX CBOWCTBA, UCIIOJIB30BATH (PYHKI[MOHAIBHO-
rpa(bnqecxne NpeACTaBJICHUA I OINMMCAaHUA W aHalIM3a MATCMATUYCCKUX 3adad U pPCaIbHBIX
3aBUCHMOCTEH;

7) OBJaJCHHE OCHOBHBIMH CIOCOOAMH TMPEACTABICHHS M aHAJIW3a CTATHUCTHYECKUX JIaHHBIX;
YMCHHUC pCIIaTh 3aa4M Ha HAXOXKJACHUC YaCTOThI U BEPOATHOCTU cnyqaﬁHHx COGBITPIfI;

8) YMCHHUC INMPHUMCHATb H3YYCHHLIC IIOHATHA, PE3YJIbTAaThl U MCTOAbI IPU PCHICHHMH 3aJda4d U3
pa3IUYHBIX Pa3JeiIOB Kypca, B TOM YHUCIIE 33/a4, HE CBOJSIINXCS K HEMMOCPEACTBEHHOMY MPUME -
HCHHUIO U3BCCTHBIX aJITOPUTMOB.

TI'eomempus

1) oiageHue 0a30BBIM TMOHATHHHBIM ammaparoM II0 OCHOBHBIM pa3jeliaM COJICpPKaHUS;
MpeJcTaBieHue 00 OCHOBHBIX HM3Y4aeMbIX MOHATHAX (YHCIO, reoMeTpuueckas ¢urypa) Kak
BOXHEHIIMX MaTeMaTHYEeCKMX MOJENAX, TIO3BOJIAIOIIMX OINUChIBaTh M H3y4yaTh pealibHbIE
MPOLIECCHI U SIBJICHUS;

2) yMeHue paboTaTh ¢ T€OMETPUYECKHM TEKCTOM (aHaJU3UPOBaTh, U3BJICKATh HEOOXOJAUMYIO
MHQOpPMAIMI0), TOYHO U TPaMOTHO BbIpakaTh CBOU MBICIM B YCTHON M NUCbMEHHOW peuH C
MIPUMEHEHUEM MaTEeMaTUYECKON TEPMHUHOJIOTUU W CUMBOJMKH, UCIOJIb30BATh PA3JIMYHBIE SI3BIKU
MaTeMaTHKH, MPOBOJUTH KiacCUpUKAIMU, JIOTMYECKHEe OOOCHOBaHHUs, [0Ka3aTeIbCTBA
MaTeMaTHYECKUX YTBEPKICHUM;

3) oBnajeHKE HABBIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYMCICHHIA,

4) oBaJeHUE TEOMETPUYECCKUM SI3bIKOM, YMEHHE HCIO0JIb30BATh €ro JIJIs OMUCAHUsS MPEIMETOB
OKpYKaIoIIero MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUH M HM300pa3UTENbHBIX
yYMEHUH, TpHOOpETEeHNE HABBIKOB T€OMETPUUECKHUX MTOCTPOECHUIA;

5) ycBoeHHE CHCTEMAaTHYeCKUX 3HAHMH O IUIOCKHX (Urypax M MX CBOWCTBaxX, a TaKkXke Ha
HarJsIAHOM YpPOBHE — O TMPOCTEHIIMX MPOCTPAHCTBEHHBIX TeJlaX, YMEHHE IPUMEHATH
CHUCTEMAaTUYECKUE 3HAHMS O HUX JJIs PEIICHUs TEOMETPUYECKUX U MPAKTUYECKUX 3a7a4;

6) ymMeHHe W3MEpATh JUIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, WCIOJIb30BaTh (GOPMYNBI  JUIs
HaXO0JIEHUs IEPUMETPOB, IIoIagell 1 00bEMOB reOMETpHYECKUX PUryp;

7) yMeHHE UpPUMCHSATh H3YYCHHBIC IIOHSTHUS, pE3yIbTaThl, METOIbl JUISl pELICHUs 3a1ad
IIPaKTUYECKOTO XapakTepa W 3aJady U3 CMEXKHbIX [JUCLUIUIMH C MCIOJb30BAaHUEM IIpH
HE00X0IMMOCTHU CIPAaBOYHBIX MATEPUAJIOB, KAJIbKYJISITOPA, KOMIIBIOTEPA.
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TPEFOBAHUMA K YPOBHIO ITOJAI'OTOBKH BbIITY CKHUKOB

I[lnannpyemble pe3yJbTaThl 00y4eHHsI MATeMaTHKe B 5 Kjacce.
Pazoen «Apugpmemuxa»
Hamypanvnore wucaa. {poou.
YueHUK HAYIUTCS:

. IMIOHUMATb 0COOEHHOCTH NECITUYHOMN CUCTEMBI CUUCIIEHNS,

. MMOHUMATh M UCMOJB30BaTh TEPMHUHBI U CUMBOJIbI, CBSA3aHHBIC C TOHSATHEM CTEICHU YHUCIIa;
BBIYUCIISTH 3HAYEHUS BBIPAKECHUH, COJEPKAIIMX CTEIIEHb C HATYPAJIbHBIM MTOKA3aTeeM;

. MIPUMEHSTH MIOHSATHUS, CBSI3aHHBIE C JCIMMOCTBIO HATYPAJbHBIX YHCET;

. ONEPUPOBATH  TOHSATHEM  OOBIKHOBEHHOM  ApOOM,  BBIMOJHATH  BBIYUCICHUS  C
O0OBIKHOBEHHBIMHU JIPOOSMH;

. pemaTh 3a/1a4u apupMETHUECKUM CIIOCOO0M;

. MPUMEHSTh BBIUUCITUTEIBHBIE YMEHHS B TMPAKTHUUYECKUX CUTyallUsX, B TOM YHUCIIE

TpeOyromMX BbIOOPA HY)KHBIX JaHHBIX WM ITOMCKA HETOCTAIOIIMX.
YYEHUK OJYYUT BOZMOXKHOCTb HAYYUTHCS:

. IIPOBOJIUTH HECIIOKHBIE JOKA3aTEJIbHBIE PACCYKACHUS;

. HCCIEA0BaTh YHUCIIOBBIE 3aKOHOMEPHOCTM M YCTAHABIIMBaThb CBOMCTBA YHCEI HAa OCHOBE
HaOJI0/IEHUS], TPOBEJCHMSI UNCIOBOTO IKCIIEPUMEHTA;

. MIPUMEHSTHh pa3HOOOpa3HbIe MPUEMBI PAllMOHATIU3AIUN BBIUMCICHUH.

Payuonanvnvie yucna.
Y4eHUK HayUUTCS:

. pacrno3HaBaTh pa3IMYHBIC BUIBI YHCEI: HATYpaJbHOE, IPOOHOE MPABUIIBHO YIIOTPEONISTh H
WCTIOJIb30BaTh TEPMHUHBI U CUMBOJIBI, CBSI3aHHBIC C STUMHU YHCIIAMH;

. OTMEYaTh Ha KOOPJMHATHOW TPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM 4YHCIIaM;
OTIpEeNIeNATh KOOPANHATY OTMEUCHHOHN TOYUKH;

. CpaBHUBATh HATYpaJIbHbIE U OOBIKHOBEHHBIE JPOOH;

YdeHUK TOJYYHUT BO3MOKHOCTh HAYUHThHCS:

. BBITIOJTHATH BBIYHMCIICHHUS C HATYPaIbHBIMH YHCIAMH U OOBIKHOBEHHBIMHU JPOOSMH, codeTas
YCTHBIC ¥ TUCbMEHHBIE TPUEMBI BEIUMCIICHUH, IPUMEHSIS IPH HEOOXOIUMOCTH KAIBKYIISTOP;

. KOHTPOJIMPOBATh BBIYMCIICHUS, BEIOUPASt TIOIXO IS Il CHTYalldH CII0CO0;

. WCIIOJIb30BaTh PUEMBI, PAIIHOHATU3UPYIOIINE BIYHCIICHHUS.

Hzmepenus, I’ll?l/l6jlu.?fC€Huﬂ, OUEHKU
VdYeHuK Hay4InuTCs:

® OKPpYIJIATh HATYpaJlbHBIC YHUCJIA,

® pa6OTaTL C CMHUIOaMU1 U3MCPCHUA BCIIMYNH;

® HHTCPIPECTUPOBATL OTBCT 3a/1a4d B COOTBCTCTBUHU C IIOCTABJICHHBIM BOIIPOCOM.

Y4eHHUK MOJYUYUT BO3MOKHOCTh HAYIUTHLCS:

® HCIIOJIb30BaTh B XOAC€ pPCHICHUA 3aJad IPCACTABJIICHHA, CBA3AHHBIC C HpI/I6JII/I)KéHHBIMI/I

3HAYEHUSMU BEIMYHUH.

Pazoen «Anzeopa»

Aneebpauueckue gvipascenus. Ypasuenus. Koopounammuas niockocms
Y4eHuk Haydurcs:

. UCTOJb30BaTh OYKBBI JJs  3alMcu  OOIIMX YTBEp)KICHUH (Hampumep, CBOMWCTB
apu(pMeTHYECKUX IeHCTBHI, CBOMCTB HYIS IIPU YMHOKEHUH ), IPAaBUII, OPMYIT;

. OTIEPHPOBATH MOHATHEM «OYKBEHHOE BBIPAXKEHUEY;

. BBITOJIHAT BBIYUCICHHSI C OOBIKHOBEHHBIMU JPOOSMU;

. OCYILIECTBIIATH DJIEMEHTAPHYIO I€ATENBHOCTD, CBA3aHHYIO C IIOHATUEM «YPAaBHEHUEY;
Y4EeHUK NOJYYUT BO3MOKHOCTb HAYUYUTHCS:

. npuoOpecTH HaYalbHBIA OMBIT PabOTHl C (HopMyJIaMH: BBIYHCIATH MO (hOpMYIaM, B TOM

YUCJIC HUCIOJIB3YyCMbBIM B pCaHBHOﬁ MPaKTUKE; COCTABJIATbH (I)OpMyJ'IBI o YyCJIOBUAM, 3aJaHHBIM
3ajJadeil win YCPTECIKOM;,
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. MEPEBOJIUTh YCIIOBUSI TEKCTOBBIX 33Jla4 HA alreOpanvecKuil S3bIK, COCTABJIATh YpaBHEHUE,
OYKBCHHOE BBIPAXXEHHE IO YCIOBUIO 33/1a4H,

. MMO3HAKOMUTHCS C MIeeld KOOPAUHAT, C MPUMEpPAMU UCIOJIb30BAaHUS KOOPAUHAT B peaIbHOM
KU3ZHU.

Pazoen «Beposamunocme u cmamucmukay

Onucamenvhas cmamucmuxa

YUYeHUK HAYUYUTCS:

. paboTaTh ¢ nH(pOpMALIHEH, TIPEJCTABICHHOW B OpME TAOIHIIBL.
YdeHuk TIOJIVIUT BO3MOXKHOCTH HAYVUUTHCA:
. MOHATH, YTO OJHY U Ty e WH(POPMAIMIO MOXKHO TPEACTaBUTh B pazHoOil (opme (B BHIE

TaOJIUIBl UM IMarpaMMbl), U BBIOpaTh 0oJiee HarJIsaqHOE Ul €€ MHTEPIIPETAalUU IPEICTaBICHUE.
Pazoen «I'eomempusny

Haenaouas eceomempus

YYeHUK Hay4uTcs:

. pacrno3HaBaTh Ha 4YEpTEKax, PUCYHKaX, B OKPYKAIOIIEM MHUpE IUIOCKHE T€OMETPHUUECKUE
¢burypsl, KoHUrypauuu QUryp, OMUCHIBATh MX, MCIOJb3ysd N'€OMETPUUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY, ONHUCHIBaTh CBOMCTBA QUTYD;

. pacmo3HaBaThb Ha YepTeXkKax, pPHUCYHKaX, B OKpPYXKAaWOIIEM MHpE MPOCTPaHCTBEHHbIE
reoMerpuueckue (Gurypsl, KoHQUrypauuu (QUryp, OmMHCHIBaTh UX, HCIOJbB3YS T'€OMETPHUUECKYIO
TEPMHHOJIOTHIO, OITUCBHIBATh CBOICTBa (hUTyp; pacno3HaBaTh pa3BEPTKU Kyda, mapasienenurnena,
MUpaMUJIbl, HIAJIMHIPA U KOHYCA;

° HU3MEPATH C MMOMOIIIBIO MHCTPYMCHTOB U CPABHUBATH MJIMHBI OTPE3KOB W BCIWYHHEBI YIJIOB,
CTPOHUTH OTPE3KHU SBJIaHHOﬁ JJINHBI U YT'JIbI 3a)IaHHOI7I BCINYHNHBI,

. n300pakaTb TeOMETpuYecKue QUrypbl MW KOHQUTYpalldd C TIOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB U OT PyKH Ha HETMHOBAHHOM W KJieT4aToil Oymare;

. JenaTh TMPOCTEHININE YMO3aKIIOUSHHsI, OTMHPAsCh Ha 3HAHUE CBOWCTB T€OMETPUYCCKHX
¢buryp, Ha OCHOBE KJIaCCH(PUKALIUHI YTIIOB, TPEYrOJbHUKOB, YETHIPEXYTOJLHUKOB;

. BBIUMCIIATE TEPUMETPBl MHOTOYIOJIbHUKOB, IUIOMIAJH  MPSMOYTOJBHUKOB, OO0BEMBI
napauiesIeUIe /I0B;

Y4eHUK OJTYYUT BO3MOKHOCTh HAYYHUTHCS:

. UCCIIEZIOBaTh M OINKCBIBATH  CBOWCTBA  reoMeTpudeckux  ¢uryp  (IUIOCKHX |

HpOCTpaHCTBeHHBIX), HCIIOJIb3YA Ha6J'IIO,I[eHI/IH, HU3MEPCHUs, SKCIICPUMEHT, MOJCINPOBAHHUE, B TOM
YHUCJIE€ KOMIIBIOTEPHOC MOACITIUPOBAHNE U SKCIICPUMCHT,

. KOHCTPYHPOBATh F€OMETpHUUECKHE OOBEKThI, UCONb3yd Oymary, MiacTUIIUH, IPOBOJIOKY U
ap.;

. KOHCTPYHpPOBaTh OPHAMEHThl U TMapKeThl, H300paxkasi UX OT pPYKH, C TOMOUIBIO
WHCTPYMEHTOB, a TAKXKe HCIO0JIb3Ysl KOMITBIOTED;

. OTIPEeNATh BUJ MPOCTEHIINX CEYCHHM MPOCTPAHCTBEHHBIX (PUTYp, MOTYy4aeMbIX IYTEM

IpeaAMETHOI0 UM KOMIIBXOTCPHOI'O MOJACIUPOBAHUA.
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IInanupyemsle pe3yJibTaThl 00yUyeHHsI MaTeMaTHKe B 6 Kiacce.
Pazoen «Apugpmemuxa»

Hamypanvuwvie wucna. [poou.
Y4eHHuK HayuUuTCH.

® IIOHHUMAaTb 0COOEHHOCTH IICCSITI/ILIHOP'I CHUCTEMbI CUHCIICHUA,

® IIOHUMATb U UCIOJIB30BAaTh TCPMUHBI U CUMBOJIBI, CBA3AHHBIC C MOHATHEM CTCIICHU YUCIIA,
BBIYUCIIATH 3HAUYCHU S BI)Ipa)KeHI/If/'I, COACPIKAIIMX CTCIICHDb C HATYPAJIbHBIM ITOKA3aTCIICM;

® IMPUMCHATH ITIOHATUSA, CBA3AHHBIC C NCJIMMOCTBIO HATYPAJIbHBIX YU CCII;

® OIICpUPOBATH IIOHATHUEM OOBIKHOBEHHOM I[pO6I/I, BBIIIOJIHATH BBIYHMCIJICHUA C
OOBIKHOBEHHBIMU JAPOOSIMU;

® OIICpUPOBATH IMOHATHEM IICCﬂTH‘IHOﬁ I[pO6I/I, BBIIIOJIHATH BBIYHUCIICHHUA C ACCATHUYHBIMU
IpooOsiMu;

® IIOHUMAaTb MW HCIOJIB30BaTh PA3JIMYHBIC CIIOCOOBI MMpEACTaBJICHUA )lpO6HI)IX YUCCII,

MEePEXOIUTh OT OJHOM (DOPMBI 3amKCH YUCEN K APYroM, BHIOMpast MOAXOMISIIYIO SISl KOHKPETHOTO
ciydasi hopmy;

. OTIEPUPOBATH MOHATHUSIMH OTHOIICHUSI U IPOTIEHTA;
. pemaTh 3aJ1a4i apuPMETHIECKUM CITIOCOOOM
. MPUMEHSATh BBIUACITUTEIHHBIE YMEHHS B TPAKTHUYECKUX CUTYallUsX, B TOM YHCIIE

TpeOyroImMX BbIOOPA HYKHBIX JaHHBIX WM MTOMCKA HETOCTAIOIIHX.
YYEeHUK MOJYyYUT BOZMOXKHOCTb HAYUYUTHCS:

. MIPOBOJIUTH HECIIOKHBIC JIOKA3AaTEIIbHBIE PACCYKACHUS;

. HCCIIEIOBaTh YMCIIOBBbIE 3aKOHOMEPHOCTH M YCTaHABJIMBAaTh CBOWCTBA 4YKCEN Ha OCHOBE
HaOIIOZICHUS, TPOBEICHHS YUCIOBOTO AKCIIEPUMEHTA;

. MIPUMEHSTH pa3HOOOpa3HbIe MPUEMBI PAllMOHATIN3AIUN BBIUMCICHUH.

Payuonanvnvie yucna.

VdeHuKk HaydInuTCS:

. pacro3HaBaTh pa3dUYHBIC BHUIBI UYHCET: HATypallbHOE, IMOJIOKHUTEIHHOE, OTPHUIATEIBHOE,
IpoOHOe, 1eNI0e, palMOHAIBHOE; MTPAaBUIILHO YIIOTPEOIATh M MCIOJIB30BAaTh TEPMUHBI U CUMBOJIBI,
CBSI3aHHBIE C PallMOHATILHBIMH YHUCIIAMU;

. OTMEYaTh Ha KOOPIMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM YHCIIaM;
OTIPEICIIATh KOOPAMHATY OTMECYCHHOMN TOYKH;

. CpaBHHMBaTh PallMOHAIbHBIC YHCIIA;

. BBITIOJIHATH BBIYMCIICHHS C TIOJIOKUTEIIBHBIMU M OTPUIIATSIIBHBIMHU YHCIIaAMH;

. OTICPUPOBATh MOHATHEM JCCATUYHOU APOOU, BBITOJHATH BBIYHCICHHUS ¢ OOBIKHOBCHHBIMHU
IPOOSMH;

V4eHUK IOJYIUT BO3MOKHOCTh HAYYUTHCS:

. BBITIOJTHATh BBIYUCIICHUS C pAIlMOHAJIBLHBIMU YHCIIAMH, COYETas YCTHBIC M IHCbMEHHbBIC
MPUEMBI BBIYUCIICHU, TPUMEHSS IPH HEOOXOAUMOCTH KAIBKYIISATOD;

. KOHTPOJIMPOBATh BBIYMCIICHUS, BRIOUPAst TIOIXO IS Il CHTYalluH CIIOCO0;

. WCIIOJIb30BaTh TPUEMBI, PAITHOHATU3UPYIOIINE BIYHCICHHUS.

Hzmepenus, npubaudicenus, oyenku
YYeHUK HaydurTcs:

® OKPYIJIATh HATYPAJIbHBIC YUCJIa U JCCATUYHDBIC ,Z[pO6I/I;

° pa6OTaTL C CAUHULAMH U3MCPCHUA BCIIMINH;

° HUHTCPpHIPCTUPOBATH OTBCT 3a/1a4i B COOTBCTCTBHUHU C ITIOCTABJICHHBIM BOIIPOCOM.

YYEeHMK IOJYYNUT BO3MOKHOCTh HAYUUTHCH:

° HCIIOJIb30BATHL B XOAC PCIICHHUA 3aJia4d MNPCACTABJICHUSA, CBA3AaHHBIC C HpI/I6J'II/I)KéHHBIMI/I

3HAYEHUSIMU BEJTUYMH.

Pa3zoen «Anzeopa»

Aneebpauueckue svipadicenus. Ypasnenus. Koopounammnas nnockocmo
Y4eHUK Hay4uTC:
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. UCIONB30BaTh OYKBBI I 3amucu OOMMX  YTBEpXKICHWH (HAampuMep, CBOMCTB
apu(METHYECKUX JACHCTBHI, CBOMCTB HYIIS IIPU YMHOXKEHUH ), IPABUII, (POPMYIT;

. OTIEPUPOBATH MOHIATUEM «OYKBEHHOE BBIPAKCHHEY;

® ONICpUpPOBATh MOHATHEM IIeCSITH'—IHOfI I[pO6I/I, BBIIIOJIHATE BBIYMCIIEHHUS C OOBIKHOBEHHBIMHU
IpoosaMu;

. OCYIIECTBIISATH AIEMEHTAPHYIO ICSATEIBHOCTD, CBA3aHHYIO C TIOHSATHEM YPaBHCHHUEY;

® BBIIIOJIHATE CTAHAAPTHBIC MPOLCAYPHLI Ha KOOpI[PIHaTHOﬁ IIOCKOCTH,; CTPOUTH TOYKH IIO

3a/IaHHBIM KOOPAMHATAM, HAXOJAUTh KOOPAMHATHI OTMEYEHHBIX TOUEK.
VYeHUK ITOJYYUT BO3MOKHOCTh HAYYUThHCS:

. MPUOOPECTH HAYaIbHBIA OIMBIT PabOTHI ¢ (POpMyJIaMH: BBIYHCIATH MO (opMylaM, B TOM
YHCIIE WCIOJIb3YEMBbIM B pPEaTbHOM IMPAKTHUKE, COCTABJIATH (OPMYJIBI IO YCIOBHUSM, 3aJaHHBIM
3a/1a4e WU 4epTEkKOM;

. TIEPEBOIUTH YCIIOBHS TEKCTOBBIX 3a/lay Ha alreOpanuecKuil sS3bIK, COCTABISATh YpaBHEHUE,
OYKBEHHOE BBIpOKCHHE 110 YCIOBHUIO 3a/a4H;

. TTO3HAKOMUTKCS C MJIee KOOPAUHAT, C MPUMEpPaMH UCIIOJIb30BAaHUS KOOPAUHAT B PEATbHON
JKU3HH.

Pazoen «Bepoamnocmo u cmamucmuxka)

Onucamenvras cmamucmura

YueHNK Hay9IuTCS:

. paboTaTh ¢ HHpOpMAIHEH, MpeCcTaBIeHHON B popme TabauIlbl, CTOIO0YATON HIIK KPYrOBOM
JiarpamMMmBbl.

Y4eHUK MOJYYUT BO3MOXKHOCTb HAYUUTHCS:

. MOHATh, YTO OJIHY U Ty XK€ WH(OPMAIIUI0 MOXHO TMPEJACTaBUTh B pa3HOW (dopme (B BHIE

TaOJIMIIBI WK AWArpaMMBbl), U BBIOpaTh 00Jiee HArJISIIHOE JUTsl €€ MHTEPIIPETAIINU TTPEICTABICHHE
Pazoen «I'eomempusn

Haenaonas eeomempus

Y4eHuK Hay4uTcs:

. pacro3HaBaTh Ha 4YepTeKax, PUCYHKaX, B OKPYKAIOIIEM MHUpPE IUIOCKHE T€OMETPHUYECKUE
¢burypsl, koHuUrypauuu QUryp, OMUChIBaTh MX, HCIOJb3yd N'€OMETPUUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIHKY, ONUCHIBaTh CBONCTBA QUTYD;

. pacmo3HaBaTh Ha YEpTEeXkKax, pPHUCYHKaX, B OKPYXKAlOIIeM MHUpPE MPOCTPAHCTBEHHbIE
reoMerpuueckue (Gurypsl, KoHpuUrypauuu QuUryp, OmHCHIBaTh UX, HCIOJB3YS T'€OMETPUUECKYIO
TEPMHHOJIOTHIO, OITUCHIBATh CBOICTBa (hUTyp; pacmo3HaBaTh pa3BEPTKU Kyda, mapaiienenurnena,
MUpaMUJIbl, HIAJIMHIPA U KOHYCA;

. U3MEPATH C MOMOIIBIO HHCTPYMEHTOB U CPaBHUBATh JUIMHBI OTPE3KOB U BEIMYUHBI YIJIOB,
CTPOMTH OTPE3KH 3alaHHOM JJIMHBI U YIJIbl 33 JaHHOM BEJIMUUHBL;

. n300paxkaTh reoMeTpudyeckue GUrypsl M KOH(UIYpallMM C TOMOIIBIO YEepTEKHBIX
MHCTPYMEHTOB U OT PyKH Ha HEJIMHOBAHHOM U KiieT4aToii Oymare;

. JenaTh IMPOCTEHIINe YMO3aKIIOYEHMs, ONMpasChb HAa 3HAHUE CBOMCTB TIE€OMETPUUYECKUX
¢uryp, Ha OCHOBE KJIaCCU(PUKALUI YTIIOB, TPEYrOJbHUKOB, YETBIPEXYTOJbHUKOB;

. BBIUUCIIATE IEPUMETPbl MHOTOYIOJIBHUKOB, IUIOINAJH  MPSMOYIOJBHUKOB, OOBEMBI
NapajuIeIeIUIEI0B;

. pacrio3HaBaTh Ha 4epTeXaX, PHUCYHKaX, B OKpYKaIOIleM MHpe M H300paxkaTb

CUMMETpHUYHbIEe (UTYpBI; J1Be (UIYpBl, CUMMETPUYHBIE OTHOCHUTEIIBHO MpPSIMOi; aABE (UTYpHI,
CUMMETPHUYHBIE OTHOCUTENIHHO TOUYKH; IPUMEHSATH [TOJIy4YeHHbIE 3HAHUS B PEAIbHBIX CUTYaIUX.
Y4EeHUK MOJYYUT BO3MOKHOCTb HAYYUTHCS:

. UCCIIeIoOBaTh M ONMCBIBATH  CBOWCTBA  reoMeTpuueckux  ¢uryp  (IJIOCKMX |
MIPOCTPAHCTBEHHBIX), UCHOJb3Yysl HAOIIOAEHUS, U3MEPEHUS, SKCIIEPUMEHT, MOJEINPOBAHNE, B TOM
YKCJIe KOMIIBIOTEPHOE MOJIETMPOBAHUE U DKCIIEPUMEHT;

. KOHCTPYUPOBATh T€OMETPUUYECKHE OOBEKTHI, UCTIONB3Ysl Oymary, IJIaCTUIMH, IPOBOJIOKY U

Ap-;
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® KOHCT OBaTb OpPHAMCHTBI MW MAapPKCTHI, n300pakas HX OT n, C IIOMOIIBIO
9

MHCTPYMEHTOB, a TAK)KE UCIIOJIb3Ysl KOMIIBIOTED;
. OTIpEeNeNATh BUJ IMPOCTEHUIINX CEYCHHUH MPOCTPAHCTBEHHBIX (DUTYp, MOIYYaeMBIX MYTEM

NpeAMETHOIO WM KOMIIBIOTCPHOTIO MOACINPOBAHUAA.

17



IInanupyemsle pe3yJibTaThl 00yUeHHs ajredpe, 7 Kiace
Pazoen «Apugpmemuxa»

HeticmeumenvHule yucna
BpInyCKHUK HayyuTCH:

® UCIIOJIH30BATh HaYAIbHBIC MIPEACTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEIL,
BhINyCKHHUK TOJIYYUT BO3MOYKHOCTb:
®  DPa3BUTH IMPEACTABICHUE O YUCIIC U YUCIOBBIX CUCTEMAaX OT HATypPaJIbHBIX JI0 AEUCTBUTEIHHBIX
YHUCEIT; O POJIM BBIUUCICHUH B YEJIOBEYECKOUN MPAKTUKE;
® Dpa3BUTh U YIAyOUTh 3HAHUS O JIECATMYHOM 3amucu uucen (NMepUoJUYecKue U
HETIEPUOINYECKUE APOOH).
Hsmepenus, npubnusicenus, oyenku
BrinyckHUK Hay4uTCS:
®  UCNOJb30BaTh B XOJI€ PEIICHUS 3a/Jad DJJIEMEHTApHbIE  MPEJCTABJICHUS, CBS3aHHBIE C
MPUOIMKEHHBIMU 3HAYCHUSIMH BEJIMYUUH,
BhINYCKHUK TOJIYYUT BO3MOYKHOCTb:
® TIOHATH, YTO YHCIOBBIC JIAHHBIE, KOTOPBIE HCIOIB3YIOTCSA JUIS XapaKTEPUCTHUKUA OOBEKTOB
OKPYXAIOIIETO MHUpa, SBISIOTCA MPEUMYIIECTBEHHO MPUOMMKEHHBIMA, YTO TI0 3aIlHCH
MPUOIMKEHHBIX 3HAYEHUM, COJEPKAIMIUXCS B MHOOPMAIMOHHBIX MCTOYHUKAX, MOKHO CYIUTH O
MOTPEITHOCTH TPUOTHKEHUS;
® TIOHATH, YTO TIOTPEIIHOCTh pe3yibTaTa BBIYHCICHUM JIOJDKHA OBITh COHM3MEpHUMa C
MTOTPEITHOCTHIO UCXOTHBIX JIAHHBIX.
Pazoen «Anzeopa»
Ancebpauueckue 8blpaxicenus
BhInycKHUK HAYUUTCS:
. MMOHUMATh CMBIC]I TEPMHUHOB: BBIPAKEHHUE, TOXKJIECTBO, TOXKAECTBEHHOE IMPEoOpa3oBaHUE;
BBITIOJIHATh CTaHAAPTHBIE MPOLEAYPHI, CBSI3aHHBIE C OSTUMHU MOHATUSMH; pellaTh 3aj]ayH,
cojepxariue OyKBeHHBIC JaHHBIE; BBITIOJHITH dJIEMEHTAPHYIO paboTy ¢ hopmMyIamu;

L BBIIIOJIHATH Hp606p330BaHI/I$I BBIpa)KeHHﬁ, CoZACpKAIUX CTCIICHHU C LCJIBIM ITOKAa3aTCJICM,

L4 BBIIIOJIHATE TOXJICCTBCHHBIC Hp€06pa3OBaHI/I5{ PpalruOHAJIbHBIX BI)Ipa)I(CHHI;'I Ha OCHOBC
IIpaBUJI I[eI\/lICTBI/II\/'I Haa MHOIro4JceHaMiu U aJ'Il"e6paI/ILIeCKI/IMI/I ,Z[pO65[MI/I;

L4 BBINIOJIHATD Pa3JI0OKEHUA MHOI'OYJICHOB HA MHOXXHUTCIIN,

L4 IIPpUMCHATDH Hp606pa3OBaHI/I$I BBIpa)KCHI/Iﬁ IJId peHICHUA pas3IMYHbIX 3aaa4 M3 MAaTCMaTHKU,

CMEXHBIX MPEJAMETOB, U3 pealbHOU MPAKTHUKH .

BbINyCKHUK TOJYYUT BO3MOXKHOCTb HAyYUTHCS:

o BBITIOJIHATh MHOTOIIATOBBbIE MpPeoOpa3oBaHUs PAMOHANBHBIX BBIPAKEHUN, MPUMEHSS
IIUPOKUN HAOOP cOCcOO0B U MPUEMOB; IPUMEHSITh TOXKAESCTBEHHBIE MPeoOpa3oBaHus AJs PelIeHUs
3a/1a4 U3 pa3InyHbIX Pa3AesioB Kypca;

Ypasnenus

BBINYCKHHUK HAYYHUTCS:

° peuiaTh OCHOBHBIE BU/IbI INHEUHBIX YPABHEHUN C OJHOU [TEPEMEHHOM;

° MPOBOJIUTH MPOCTEUIINE UCCIEOBAaHUS YpaBHEHUM (yCTaHABIMBATh, UMEET JIU YpPABHEHUE
WJIM cUCTEeMa YpaBHEHHH pelIeHus, €I UMEET, TO CKOJIBKO);

° IIOHMMAaTh YpPAaBHEHHWE KaK Ba)XXHEUIIYKHD MAaTeMaTUYECKyl0 MOJENb JUIsl ONHUCAaHUA |

HU3YyUCHUA pa3Hoo6pa3HHx PCAIIbHBIX CHTyaHHﬁ, peuiatb TCEKCTOBBIC 3aJla4u aJ'Il"e6paI/IquKI/IM
MCTOAOM.

BEINYCKHUK HOJIYYUT BO3MOKHOCTh HAYIUTHCS:

L4 HCIIOJIb30BATh IJ.IPIpOI(I/Iﬁ CIICKTp CHCHHAIIBHBIX HpI/IéMOB pemicHus ypaBHCHHﬁ; YBEPCHHO
NPpUMCHATL alrapar ypaBHCHI/Iﬁ g pCHICHUd Ui PpCHICHUSA pa3H006pa3HHx 3aga4d u3
MaTE€MaTUuKH, CMCIKHBIX IIPEAMECTOB, peaﬂLHOﬁ MMPAKTHUKHU.
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IInanupyemMsble pe3yJbTaTbl 00y4eHHs FreOMeTPHH 7 Kiacce

Pa3zoen «I'eomempuueckue ghuzypor»
BpInyCKHUK HayyuTCH:

. I10JIb30BaThCS A3BIKOM IT'€OMETPUN AJIS1 ONIMCAHUS IPEAMETOB OKPYXKAIOILIET0 MUPA;

o pacrio3HaBaTh M HM300pakaTb Ha YepPTEkaxX U PHCYHKAX reoMeTpuueckrue (QUrypsl U UX
OTHOIIICHHUS;

J pemaTh 3aJa4d Ha BBIYUCICHHE JUIMH JIMHEHHBIX 2JIEMEHTOB (UTYp C HEOOXOIMMBIMHU

TEOPETHYECKIMH OOOCHOBAHUSMH, OIMPAIOIIMMUCS Ha H3Y4YEeHHBIE CBOWCTBA (uryp m ux
JJIEMEHTOB;
. pemaTh 3a7aydl Ha BBIYHCICHHE T'pagycHbIX Mep yrioB oT 0° mo 180°c HeoOXoaMMBIMU
TEOPETHUYECKIMH OOOCHOBAHUSMH, ONHPAIOIIMMUCS Ha H3Y4YCHHBIE CBOWCTBA (uryp m ux
JJIEMEHTOB;

o penaTh HECIOKHBIE 337ja49X Ha IIOCTPOCHHE C MTOMOIIBIO [IUPKYJISA U JTUHEHKH;

o penaTe NpoCcTeUINe INITAHUMETPUYECKHUE 3aa4H |

BbINyCKHUK TOJYYUT BO3MOKHOCTb:

o OBJAJAECTh METOJOM pEIICHHs 3aJad Ha BBIYMCICHHS W JI0KA3aTeNbCTBA: METOJOM OT
MIPOTUBHOT0, METOJ0M IIepedopa BaApUaHTOB U METO/I0M T€OMETPUUYECKUX MECT TOYEK;

. MpUOOpECTH  OMBIT MPUMEHEHHUs  anredpanvyeckoro  ammapara IIpU  pEIICHUU
T€OMETPHUUYECKHX 3a/1a4;

o OBJIAJECTh TPAJAUIMOHHON CXEMOU PELIEHMs 3a/1ad Ha MOCTPOCHHE C MOMOIIBIO LUPKYIS U

JIMHEWKH: aHAJIN3, IOCTPOCHUE, T0KA3aTEIHCTBO M UCCIIEI0BAHUE;
Pazoen «H3mepenue zeomempuueckux 6e1udun)
BreInyckHUK HayyuTCS:

. WCIO0JIb30BAaTh CBOMCTBA M3MEPEHUS [UIMH U YIJIOB MPH PEIIeHUHU 33Ja4 HAa HAXOXJCHUE
JUIMHBI OTpe3Ka, TPaJayCHOU Mephl yIia;

. BBIYMCIISATH AJTUHBI TUHEHHBIX 2IEMEHTOB (GUTYp U UX YIJIbL;

. pelarh 3aJadd Ha J0Ka3aTeabCTBa;

. pemarh MpakTUYeCKHe 3aJayl, CBSI3aHHBIE C HAXOXKJIECHUEM T'€OMETPUYECKUX BEITUYHMH

(Mcronb3ys MpU CIPABOYHUKU U TEXHUUYECKHE CPE/ICTBA ).
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IInanupyemsle pe3yabTaThl 00yueHus ajiaredpe 8 kiacc
Pazoen «Apugpmemuxa»

Jleticmseumenvhbie Yucia

BBITYCKHUK HAYIUTCS:

° HCIMOJIb30BATh HAYAJIbHBIE IPEACTABICHHS O MHOKECTBE JICHCTBUTEIbHBIX YHCEN;

° BJIAJIETh IOHSATHEM KBAJPATHOTO KOPHS, IPUMEHSATH €r0 B BHIUUCIICHUSX;

BEBITYCKHUK TTOJYVYUT BO3MOKHOCTE:

- pa3BHUTh MPEACTABICHHUE O YHUCJIE U YUCIOBBIX CUCTEMAX OT HATYPAJbHBIX JO JEHCTBUTEIbHBIX
YUCEIT; O POJIM BHIUUCICHUH B YEJIOBEYECKOUN MPAKTUKE;

- Pa3BUTh U YIIIYOUTHh 3HAHUS O JECATUYHOMW 3aMMCH Yucel (MEPHUOJNYECKUE U HENEPHOIUICCKUE
poon).

Hszmepenus, npubnudicenus, oyeHKu

BEITYCKHUK HAVINATCS:

o HCIIONBb30BAaTh B XOJI€ pEHICHUs 3a7ad DJIEMEHTApHbIE  IPEACTABICHUS, CBSI3aHHBIE C
NpUOIMKEHHBIMHU 3HAYEHUSAMU BEIUYNH;

. BJIAJICTh NTOHATUEM KBAJPATHOTO KOPHS, IPUMEHSATh €TI0 B BBIYUCIICHUAX;

BBINYCKHHK OJIYYUT BO3MOKHOCT:

. MOHTH, YTO YHUCIIOBBIE JIaHHBIE, KOTOPbIE HCIOJB3YIOTCS Ul XapaKTepUCTHUKU OOBEKTOB
OKPY)KAIOIIET0 MHpa, SBISAIOTCA MPEUMYIIECTBEHHO MNPUOMMKEHHBIMH, YTO 1O 3alUCH
NpUOMMHKEHHBIX 3HAUYEHUH, colepKaluxcs B MHGOPMALMOHHBIX MCTOYHHMKAX, MOXKHO CYIUTh O
MOTPEIIHOCTH MPUOTMKEHHUS,

. MOHATh, YTO TMOTPEUTHOCTh pe3yJbTaTa BBIUMCICHUN JIOJDKHA OBITH COM3MEpPHMa C
MOTPEIIHOCTHIO UCXOAHBIX JAHHBIX.

Pazoen «Anzeopa»

Ancebpauueckue 8blpasicenus

BhInycKHHUK HAYUUTCS:

. MMOHMMATh CMBIC]I TEPMHUHOB: BBIPAKEHHUE, TOXKIECTBO, TOXKAECTBEHHOE IMPEoOpa3oBaHUE;
BBITIOJIHATh CTAaHAAPTHBIE TPOLEAYpPbl, CBSA3aHHBIE C OSTUMHU TMOHATUAMU; pelIaTh 3a7ayd,
coziepkaniue OyKBEeHHbIC JJaHHbBIC; BBIMOIHATH 3JIeMEHTapHYI0 paboTy ¢ popMynamu;

L4 BBITIOJIHATD npeo6pa30BaHI/I;1 BBIpa)KeHI/II\/'I, CoACpKAINMX CTCIICHU C LCJIBIM IMOKA3aTCJIEM U
KBaaApaTHBIC KOPHU;

L4 BBIIIOJIHATE TOXJICCTBCHHBIC Hp606pa30BaHI/I${ PpadruOHaJIbHBIX BBIpa}KCHI/Iﬁ Ha OCHOBC
IIpaBUJI ,HGI\;ICTBPIP'I Haa MHOIo4JceHaMiu U aJ'Il"e6paI/ILIeCKI/IMI/I ,Z[pO65[MI/I;

L4 BBIIIOJIHATD Pa3IOKECHUA MHOT'OYJICHOB HA MHOXKHUTCIIN,

L4 IIPUMCHATDH HpCO6p830BaHI/I$I BBIpa)KeHI/Iﬁ JJI1 pCHICHHA Pa3JIMYHBIX 3a/la4 U3 MATCMATUKU,

CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTHKHY .

BhINyCKHHK TOJYYUT BO3MOXKHOCTb HAyYUTHCSI:

o BBITIOJIHATh MHOTOIIArOBbIe MPeoOpa3oBaHUs PAIMOHATBHBIX BBIPAXKEHUH, TPUMEHSS
IIUPOKUN HAOOP cOCcOO0B U MPUEMOB; IPUMEHSTH TOXKJAESCTBEHHBIE MPeoOpa3oBaHus AJs PelIeHuUs
3a/1a4 U3 pa3InYHbIX Pa3AesioB Kypca;

Ypaenenus

BEINYCKHHUK HAYYHUTCS:

° penaTh OCHOBHBIE BUbl PALlMOHAIBHBIX YPABHEHHI C OJHOW MEPEMEHHOM, CUCTEMBI JBYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU;

° MPUMEHATh AaHATUTUYECKUN U TpaduyecKuil S3BIKM JUISI WHTEPIpETAllMH TMOHSITHIA,
CBSI3aHHBIX C MMOHSATUEM YPAaBHEHUS, )i PEIICHUS] YPAaBHEHUW U CUCTEM ypaBHEHUI;

° MPOBOJIUTH MPOCTEHIINE HUCCIAEAOBAaHUS YPaBHEHUU U CUCTEM ypPaBHEHM, B TOM 4YHCIIE C

NPUMCHCHUCM rpa(bﬂqecm/lx HpCI[CTaBJ'ICHI/Iﬁ (YCTaHaBJ'II/IBaTL, HMECT JIM YPABHCHUC HJIM CHUCTCMaA
ypaBHeHPIfI peumeHud, ¢CJIn UMECT, TO CKOHBKO);
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J [IOHMMAaTh YPAaBHEHHE KaK Ba)XHEHIIYI0 MaTE€MaTHUYECKYyI0 MOJENb Ul ONMCAHUA MU
W3yUYeHHs] Pa3HOOOPA3HBIX PEAIbHBIX CHTyallMd, pelaTh TEKCTOBbIE 3a/laud alreOpanyecKum
METO/IOM.

BbIyCKHUMK HOJYYUT BO3MOYKHOCTb HAyYUThCS:

. HCIIOJIb30BATh IIUPOKUN CHEKTP CIELUAIBHBIX IPUEMOB PELICHUS YPAaBHEHUM U CUCTEM
YPaBHEHUI; YBEPEHHO MPUMEHATh anmnapaT YypaBHEHUM JUIs  pelleHus Uil pelleHus
pa3zHo0Opa3HBIX 33a4 U3 MATEMAaTHKH, CMEKHBIX ITPEIMETOB, PEaTbHON MPAKTHKH .

Pazoen «Dynkyuu)

Yucnosvie pyukyuu

BolnycKHUK HAYyYUTCSL:

J MIOHUMAaTh U HCIO0JIb30BaTh (DYHKIIMOHAJIbHBIE MOHATUS U SA3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaYEHHS);

J CTpOUTH I'paUKH dJIEMEHTApHBIX (PYHKUNN; ONMUCHIBATh CBOMCTBA YMCIOBBIX (YHKIMM Ha
OCHOBE M3YyUEHUS MOBEICHUS UX IPaPUKOB;

J MOHUMAaTh (PYHKIMIO KaK BaXXHEHIIYI0 MAaTEMaTUYECKYIO0 MOJIEJb JJIsl ONHUCAaHUs TPOIECCOB
U SBIICHUH OKPYXAIOIIero MHupa, MPUMEHATh S3bIK (YHKIUH AJI1 ONHUCAaHUS U MCCIEAOBaHUS
3aBUCUMOCTEN MEX]Ty (PU3MUECKUMHU BETUUMHAMU.

BbINyCKHHUK TOJYYUT BO3MOYKHOCTb HAyYUThCSI:

J MIPOBOJUTH HCCIIEIOBAHUS, CBSI3aHHBbIE C M3YYEHHEM CBOMCTB (PYHKUHN, B TOM 4HCIE C
WCTIONIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE TpadUKOB W3YYEHHBIX (YHKIHMA CTPOUTH Oojee
cloXxHbIe TpaduKU (KyCOYHO-3a/JaHHBIE, C BBIKOJOTHIMU TOUKaMH U T. 11.);

J HCIO0JIb30BaTh (YHKIMOHAJIbHbIE TPEACTABIECHUS M CBOICTBAa (DyHKIUI ISl pelieHus
MaTeMaTHYECKHX 3a7a4y U3 pa3IMuHbIX pPa3/IeioB Kypca.

Pazoen «Bepoamnocme u cmamucmukay

Onucamenvhas cmamucmuka

BhInyCKHUK Hay4uTcs:

. MCII0JIb30BaTh MPOCTEHIINE CIOCOOBI MPECTABICHUS U aHANIN3a CTATUCTUYECKUX JaHHbBIX.
BbINyCKHUK TOJYYUT BO3MOKHOCTb HayYUTHCS:
. MpHOOpPECTH MePBOHAYAIBHBINA OMBIT OpraHu3aluu cOopa JaHHBIX MPH MPOBEIEHUS OIpoca

00IIIEeCTBEHHOT0 MHEHHMS, OCYIIECTBJIATh MX aHAN3, MPEJACTABISATH PE3yJbTaThl ONPOCa B BHJIEC
TaOJIMIIBI UK AUArPaAMMBI;

° Hay4UThCS IPUBOJIUTH COJIEPKATEIbHBIE IPUMEPHI UCIIOJIb30BaHUS JJIs ONTMCAHUS JTAaHHBIX.
Cryuatinble cobblmus 1 6epoAMHOCHIb

BEIIYCKHUK HAYYHUTCS:

° HaxO0JIUTh OTHOCUTEJIBHYIO YACTOTY U BEPOSTHOCTH CIIY4alHOTO COOBITHS.

BBIYCKHUK MMOJYYUT BO3MOKHOCTh HAYUUTHCS:

° MPUOOPECTH OMBIT MPOBEIACHHS CIy4allHBIX IKCIEPUMEHTOB, B TOM YHCJIE C IOMOIIBIO
KOMITBIOTEPHOTO MOJIETTUPOBAHUS, HHTEPIPETAIIUU X PE3yIbTaTOB.

Kombunamopuxa

BBIYCKHUK HAYYHUTCA:

° peniaTh KOMOMHATOPHBIE 33/Ia4l Ha HAXO0XJACHUE Yncia 00bEKTOB MIIM KOMOWHAITHA.
BEINYCKHUK HOJYYUT BO3MOKHOCTE HAYUUTHCS:

° OBJIaJIETh HEKOTOPHIMU CIIEIUATBHBIMU TPUEMaMU PElIeHUs] KOMOMHATOPHBIX 3a7au.
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IInanupyemsble pe3yJbTaThl 00yUeHHs reoMeTpun 8 Kiace
Pazoen «I'eomempuueckue guzypon)
BbIyCKHUK Hay4YHUTCA:

. I10JIb30BaThCS A3BIKOM IT'€OMETPUN AJIS1 ONIMCAHUS IPEAMETOB OKPYXKAIOLIET0 MUPA;

o pacrio3HaBaTh M HM300pakaTb Ha YepPTEkaxX U PHCYHKAX reoMeTpuueckrue (QUrypsl U UX
OTHOIIICHHUS;

J pemaTh 3aJa4d Ha BBIYUCICHHE JUIMH JIMHEHHBIX 2JIEMEHTOB (UTYp C HEOOXOIMMBIMHU

TEOPETHUYECKIMH OOOCHOBAHUSMH, OIMPAIOIIMMUCS Ha H3Y4YEeHHBIE CBOWCTBA (uryp m ux
JJIEMEHTOB;
. pemaTh 3a7aydl Ha BBIYHCICHHE T'pagycHbIX Mep yrioB oT 0° mo 180°c HeoOXoaMMBIMU
TEOPETHUYECKIMH OOOCHOBAHUSMH, OIMPAIOIIMMUCS Ha H3Y4YEeHHBIE CBOWCTBA (uryp m mux
JJIEMEHTOB;

L peiraTh HECJIOKHBIC 3a/la4i Ha IIOCTPOCHUEC C ITIOMOUIBIO TUPKYJIIA U J'H/IHGI\/JIKI/I;
L peuiaTtb HpOCTCI\/JIIHI/IC IIAaHUMETPHUICCKUEC 3aavu ,
L peiaTb HCECJIOKHBIC 3aJadrl Ha Hp€06p330BaHI/Ie IIJIOCKOCTH, IPUMCHAA OIPCACICHUC

MTOHSATUHA CUMMETPUN;
BBIITYCKHHK OJIYYUT BO3MOKHOCTB:

o OBJIAJIETh METOJIOM PELICHUS 3aJay Ha BBIUMCIICHUS U JI0Ka3aTeIbCTBA :METOJOM I0100MUs,
METO/IOM OT POTHUBHOTO, METOJIOM Iepedopa BApHAHTOB U METOJIOM F€OMETPUUECKUX MECT TOUEK;
. MPUOOPECTH ONBIT MPUMEHEHHS ANreOpandeckoro crnocoda MpU perneHnd reOMETPUIECKIX
3ajady;

J OBJIAJIETh TPAIUIIMOHHON CXEMOM pelleHrs 3aJady Ha MOCTPOEHHE C MOMOIIbIO HUPKYIS U
JMHEWKH: aHAJIN3, IOCTPOEHUE, JOKA3aTENbCTBO U UCCIIEIOBAHUE;

J Hay4YMTbCs pellaTh 3aJayd Ha IOCTPOEHHE METOJIOM TI'€OMETPUYECKHUX MECT TOYeK MU

METOIOM TIOI00u.
Pazoen «H3mepenue ceomempuueckux 6e1udun)
BreinyckHuK HayyuTCs:

. WCIOJIb30BaTh CBOICTBA M3MEpEHUsl JJIWH, IUIOMAJAeH W YIJIOB MpH pelIeHHWH 3aJad Ha
HaX0XJACHUE JUIMHBI OTPe3Ka, I'palyCHOI Mephl yria;

. BBIYHCIISATE AJTUHBI TMHEHHBIX 3JIEMEHTOB GUTYp U UX YIJIbl, (OpMYIbI IUtomaaen puryp;

. BBIYHCIISATH TUIOIIAU (PUTYD;

. pelarh 3aJadd Ha J0Ka3aTelbCTBa, GopMyIbl Iutomanei ¢puryp;

. pelarh NpakTUYeCKHe 3aJayd, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUYECKUX BEIUYHMH

(Mcronb3ys MpU CIPABOYHUKU U TEXHUUYECKHE CPE/ICTBA ).

BhINyCKHHUK TOJYYUT BO3MOKHOCTbD:

o BBIYHCIIATh TUIOMIATN (PUTYp, COCTaBICHHBIX U3 JBYX WIU Oojiee MPSIMOYTOJIbHUKOB,
napajyuieIorpaMMOB, TPEYTOJIbHHUKOB

o BBIYHCIIATh IUIOMIATM MHOTOYTOJIBHUKOB, HCIIOJBb3YS OTHOIIEHUS PAaBHOBEIMKOCTU U
PaBHOCOCTaBJICHHOCTH;

o MPHOOPECTH OMBIT MPUMEHEHUs alreOpauvyeckoro ammapara TIpd pelIeHHd 3aJad Ha
BBIYMCJIEHUE TUIONIae MHOTOYTOJIbHUKOB.
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IInanupyemsble pe3yJbTaThl 00yueHus ajaredpe, 9 kiace

Pazoen «Apugpmemuxa»
Payuonanvuvie yucia
BrInYCKHHUK HAYUUTCS:

. CpaBHMBATh U YIIOPSAIOYMBATH PAllMOHAJILHBIC YHCIIA;

(] BBITIOJIHATH BBIYUCIICHUA C paHI/IOHaJIBHLIMI/I qyucilaMH, coudcrada YCTHI)IG U TIIMCBMCHHBIC
MIPUEMBI BBIYMCIICHUHN, IPUMEHSATH KAJIBKYJIIATOD;

L] pemaTb apI/I(l)MeTI/IIIGCKI/IC 3aJadyu, CBs3aHHBIC C HpOHOpIII/IOHaJII)HOCTI)IO BCJINYHH,
OTHOIIICHUAMU, HpOHeHTaMI/I; BBITIOJIHATH HECCJIOKHBIC HpaKTI/I‘-IGCKI/Ie pvaéTbI;

(] HpI/IMeHﬂTB IIOHATHA, CBA3aHHBIC C JCIIMMOCTBIO HaTypaJII)HI)IX YUCCII.

BLIHVCKHI/IK IIOJIYYUT BO3MOXHOCTE.

L] IIO3HAKOMUTHCA C IMO3UIIMOHHBIMHU CHUCTEMaMU CYUHCJIICHHA C OCHOBAaHUsSIMH, OTIINYHBIMHU OT
10;

L] yTJ'Iy6I/ITB 158 paSBI/ITI) HpGI[CTaBJ'IeHI/ISI (0] HaTypaJ'II)HI)IX quciiax u CBOI\/'ICTBaX JACIIMMOCTH,

(] Hay‘lI/ITBCﬂ HUCIIOJIB30BAaTh HpI/IéMI)I, pauMOHaanpy}omHe BBIUYHUCIICHUA, HpI/I06p€CTI/I

MIPUBBIYKY KOHTPOJIUPOBATH BHIYUCIICHUS, BEIOMPAS TTOIXO SN IS CUTYaIlHH CII0CO0.
JleticmeumenvHvle yucia
BLIYCKHUK HAYYUTCS:

L HCII0JIb30BaTh HAYAJIbHBIC MMPCACTABICHNA O MHOKCCTBE )IGf/iCTBI/ITGJ'IBHBIX YHUCEII,

° BJIAZICTE IOHATUEM KBAZPATHOI'O KOPHS, IPUMCHSATH €0 B BEIYHUCIICHUAX,

BI)IHVCKHI/IK IIOJIVYHUT BO3MOXKHOCTED.

° Pa3sBUTh MPCACTABICHHUEC O YHCIC MW YHCIOBBIX CHCTEMaxX OT HaATypaJbHBIX OO0
NeHCTBUTENBHBIX YHCET;

. O POJIY BBIYMCIICHUI B YEJIOBEYECKOUN MPAKTUKE;

. yriayOuTh U Pa3BUTh 3HAHUS O NECATUYHON 3amucH (MEpUOAMYECKUE M HEMEepHOIUYecKUe
poon).

Usmepenus, npubnudicenus, oueHKu

BhInycKHUK HAYYUTCS:

. HCIIOJIb30BAaTh B XOJI€ PEIICHUS 3aJay JJIEMEHTapHbIE MPEJCTABJICHUS, CBs3aHHBIE C
MpUOIMHKEHHBIMU 3HAUEHUSAMU BEJIHYNH;

. BIIQIETh MOHATHEM KBAJPATHOTO KOPHS, IPUMEHSTH €0 B BHIYHCIICHUSX;

BbInyCKHHUK TOJYYUT BO3MOKHOCTD:

. MOHATH, YTO YHUCJIOBBIC JAaHHBIC, KOTOPHIE HCIOIb3YIOTCA Ul XapaKTEPUCTUKU OOBEKTOB
OKPY)KAIOILIET0 MHUpa, SBISIOTCA MPEUMYIIECTBEHHO MNPUOMMKEHHBIMH, YTO 1O 3alUCH
NpUOMHKEHHBIX 3HAUYEHUHN, colepKaluuxcs B WHGOPMALMOHHBIX MCTOYHHKAX, MOXKHO CYIUTh O
MOTPEIIHOCTH MPUOTMKCHHUS,

o MOHATh, YTO TOTPEUIHOCTh pe3yjbTaTa BBIUMCICHUM JIOJDKHA OBITH COM3MEpHMa C
MOTPEIIHOCTHIO UCXOAHBIX JAHHBIX.

Pazoen «Anzeopa»

Aneebpauueckue gbipasicens

BoinyCKHUK Hay4uTcs:

. MOHUMATh CMBICII TEPMHUHOB: BBIPaKEHHUE, TOXKJECTBO, TOXKAESCTBEHHOE IMPeoOpa3oBaHUE;
BBINIOJIHATh CTAHJAPTHBIE MPOILEAYpPHI, CBSI3aHHBIE C OSTUMH MOHATHSAMHU; pelaTh 3aJauH,
coJiepskaniue OyKBeHHbIC JaHHbBIC; BHITIOIHATH dJIEMEHTapHYI0 paboTy ¢ hopMynamu;

L4 BBITIOJIHATH npeo6pa30BaHI/I51 BBIpa)I(eHHﬁ, COACPIKAIUX CTCIICHU C LCJIBIM IMOKA3aTCJIEM U
KBaJApPAaTHBIC KOPHU;

L4 BBINIOJIHATE TOXICCTBCHHBIC HpCO6p8.30BaHI/ISI palnOHaJIbHBIX BLIpa)KeHI/Iﬁ Ha OCHOBC
IIpaBUJI JIENCTBUM HaJ MHOTOWICHAMH U aﬂreraI/I‘-ICCKI/IMI/I ,Z[pO6$IMI/I;

L4 BBIIIOJIHATD PA3JIOKCHUSA MHOT'OYJICHOB HA MHOKUTCIIN,

L4 NIPpHUMCHSITH Hp606pa30BaHI/I}I BBIpa)KCHI/Iﬁ Uil pCHICHUA PA3JIMYHBIX 3a1a4 U3 MATCMATHKU,

CMCKHBIX IPECAMETOB, U3 pCaHBHOﬁ IMPAKTHUKHU .
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BbINYCKHHK IOJIYYUT BO3MOKHOCTh HAYYUTHCS:

. BBINIOJIHATh MHOTOIIArOBbIE IMPe0Opa30BaHUs pPAaLMOHAIbHBIX BBIPAXEHUH, IPUMEHSS
IIMPOKHA HAOOP CrIOCOO0B U MPUEMOB; TPUMEHATH TOXKIECTBEHHBIEC TPE0OPa30BaHuUs sl PEIICHUs
3a/1a4 U3 pa3JIMYHBIX Pa3JesoB Kypca;

Ypasnenus

BEBITYCKHHUK HAYINATCS:

° pelarb OCHOBHBIE BU/bI PAllMOHAJIBHBIX YPABHEHHUU C OJHOM MEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHUH C JBYMS IIEPEMEHHBIMH;

° MPUMCHATh AHAJIWTHYCCKUH © TpaQUUYeCKU S3BIKM JUISI WHTEPIPETAIMH OHSITHMA,
CBSI3aHHBIX C MOHATUEM YPABHEHUS, ISl PEIICHUS YPABHEHUI U CUCTEM YPaBHEHUI;

° MPOBOJUTH MPOCTEUILINE UCCIEAOBAHUS YPABHCHUN W CHUCTEM YpPaBHEHUMH, B TOM YHUCJE C

MIPUMEHEHHEM IpapUuecKuX NpeICTaBIeHUN (yCTaHABIIMBATh, UMEET JM YpaBHEHHME WJIM CHCTEMaA
YpaBHEHUH pEeIlIeHUs], €CIIU UMEET, TO CKOJIbKO);

. IIOHUMATh YPaBHEHHE KAK BAKHEHIIYI0O MAaTEMAaTHYECKYH0 MOJEIb I ONHMCAaHUSA H
W3Y4YEHHs pa3HOOOpa3HbIX peabHbIX CUTYallUd, peliaTth TEKCTOBbIE 3aJaud airedpandeckum
METOJIOM.

BbINYCKHHK IOJIYYUT BO3MOKHOCTb HAYYNUTHCS:

. WCIIOJIb30BATh INHUPOKUN CHEKTP CIEHHUAIBHBIX NMPUEMOB PELICHUS YPABHEHUH U CUCTEM
YPAaBHEHUI; YBEPEHHO NPUMEHSATH allapaT YPaBHEHUN W HEPABEHCTB JUIS PELICHUS I pEUICHUs
pa3zHooOpa3HbIX 33a4 U3 MaTEMATUKH, CMEXKHBIX IPEIMETOB, PEATbHOM MPAKTHKH.

Hepasencmea
BLIYCKHUK HAYYUTCS:

. pelarh JTUHEWHBbIE W KBAJAPATHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW; pemaTh CHUCTEMBI
HEPABEHCTB C OJTHOM MEPEMEHHOM; penlaTh CUCTEMbI HEPABEHCTB;

. MIPUMEHATh HEPABEHCTBA JJISl PELICHMS 337a4 U3 Pa3IMUHbIX Pa3JesioB Kypca, a TaAKXKe U3
peabHOMN MPaKTUKHU.

. MIPUMEHATH CBOMCTBA YHCIOBBIX HEPABEHCTB B XOJI€ PEUICHUS 3a/1a4.

BbINYCKHHK OJIYYUT BO3MOKHOCTb HAYYNUTHCS:

. HCII0JIb30BaTh Pa3HOOOpa3HbIe MPUEMBI JI0KA3aTEIbCTBA HEPABEHCTB;

. MPUMEHATh anmnapar ypaBHEHUI W HEpPaBEHCTB JUIsl PELICHHUsS LIUPOKOro Kpyra

MaTeMaTHYeCKHUX 3a/1a4, 3a]1a4 U3 CMEKHBIX MTPEAMETOB, U3 TIPAKTUKH.
Pazoen «Dynxkyuu)

Yucnosvie pynxyuu

BEIIYCKHUK HAYYHUTCS:

° MMOHUMATh U HUCIIOJIB30BaTh (YHKIIMOHAIBHBIC MOHATHS U SA3BIK (TEPMHHBI, CHMBOJUYCCKUE
0003HaYCHHS);

° CTpOUTH TpadUKH dIEMEHTAPHBIX (PYHKIMN; ONMUCHIBATh CBOICTBA YMCIOBBIX (YHKIMHI Ha
OCHOBE M3YUCHUS MOBEICHUS UX TPAPHUKOB;

° MOHUMATh (PYHKIMIO KaK BaXXHEHIIYI0 MAaTEeMaTUYECKYIO0 MOJIEIb JJIsl OMKUCAaHUs TPOIECCOB
U SBICHUN OKPYXAIOIIETO MHUpPA, MPUMEHSATh S3bIK (YHKUMUN JUIsI OMUCAHHS U HCCIETOBAHHS
3aBUCHUMOCTEH MEXy (PU3MUECKUMU BETUIMHAMHU.

BBINYCKHUK TOJAYYUT BO3MOKHOCTh HAYYUTHCS:

° MIPOBOJUTH HCCIIEIOBAHUS, CBSI3aHHBIE C WM3YYEHHEM CBOWCTB (PYHKUIMN, B TOM 4HCIE C
WCIIOJIb30BaHMEM KOMITBIOTEpAa; Ha OCHOBE TpadMKOB H3YYEHHBIX (YHKIUN CTpPOUTH Ooiee
cloxHbIe Tpaduku (KyCOYHO-3a/JaHHBIE, C BBIKOJOTHIMU TOYKAMH U T. 11.);

° WCIOJIb30BaTh (YHKIMOHAJIbHBIE TMPEACTABICHUS W CBOMCTBa (DYHKIUI ISl pelieHus
MaTeMaTHYeCKHX 3a7a4 U3 Pa3InuHbIX pa3/eloB Kypca.

Pazoen «Hucnoewvie nocneoosamesibHocmuy,

Apupmemuueckue u 2ceomempuyeckue npocpeccuu

BBINYCKHUK HAYYUTCS:
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° MOHUMAaTh M HCIHOJB30BaTh SI3BIK TMOCIEAOBATEIIBHOCTEH (TEPMUHBI, CHMBOJIMYECKUE
0003HaYCHHS); TPUMCHITH (OPMYIBI, CBsI3aHHBIE C apU(PMETUYECKOWM M TEOMETPUUYECKOMN
MIPOTPECCUSIMH, K PEUICHUIO 3a7a4, B TOM YHCIIE C KOHTEKCTOM M3 PeabHON )KU3HHU.
BBINYCKHUK MTOJAYYUT BO3MOKHOCTh HAYYUTHCS:
- pemiaTh KOMOWHUPOBAHHBIE 3aJa4yu C MPHUMEHEHHEM (OpMyN N-TO WiIeHAa U CyMMBI TEPBBIX N
YJICHOB apU(PMETHYECKOH W T'eOMETPUYECKOH TMPOrpecCuy, MPHMEHSS TpU OTOM ammapar
YPaBHEHUH U HEPABEHCTB;
- TIOHMMaTh apU(PMETHYECKYI0 U TCOMETPHYSCKYIO0 MPOrpeccHHd Kak (YHKIUH HATypabHOTO
apryMeHTa; CBS3bIBATh apU(METHIECCKYIO TIPOTPECCUIO C JTMHEHHBIM POCTOM, TEOMETPHYCCKYIO — C
AKCMOHCHIIMAILHBIM POCTOM.
Pazoen «Bepoamnocmov u cmamucmukay
Onucamenvhas cmamucmuxa
BBINYCKHUK HAYYUTCS:
° MCII0JIb30BaTh MIPOCTEHINNE CTIOCOOBI IPEJICTABIICHUS U aHAJIN3a CTATUCTHYCCKUX JTAHHBIX.
BBINYCKHUK MTOJAYYUT BO3MOKHOCTh HAYYUTHCS:
- TPHOOpPECTH TEePBOHAYATLHBIA OIBIT OpPraHW3alMK cOOpa JaHHBIX TPH TPOBEICHHUS OIpoca
OOIIECTBEHHOTO MHEHWS, OCYIIECTBISTh WX aHAJIN3, MPEACTABIATH PE3yJIbTaThl OMpoca B BHIE
TAOJUIIBI HITH THATPaMMBI;
- HAyYUTHCS IPUBOJIUTH COCPKATEIBHBIC TPUMEPBI HCITOJIB30BAHMS JUTS OTIMCAHUS TAHHBIX.
Cryuatinble cobblmus 1 6epoAMHOCHIb
BBINYCKHUK HAYYUTCS:
® HaxOJUTh OTHOCHTEIHHYIO YaCTOTY U BEPOSITHOCTh CITy4aitHOTO COOBITHS.
BBINYCKHUK MTOJAYYUT BO3MOKHOCTh HAYYUTHCS:
° MPUOOPECTH OMBIT TPOBEIACHUS CIYYalHBIX IKCIIEPUMEHTOB, B TOM YHCJE C IOMOIIBIO
KOMIIBIOTEPHOTO MOJICTUPOBAHUS, HHTEPIPETALUHA UX PE3yIbTaTOB.
Kombunamopuxa
BEIYCKHUK HAYYHTCS:
° periaTh KOMOMHATOPHBIE 3314l Ha HAXOKACHHE Yncia 00bEKTOB UM KOMOMHAITUH.
BEIYCKHUK MOJIYIUT BO3MOKHOCTh HAYUUTHCS:
° OBJIAJICTh HEKOTOPBIMH CIICITHATBHBIMU MPUEMAMHU PEIICHUS KOMOMHATOPHBIX 3a/1a4.
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IInanupyemsble pe3yJbTaThl 00y4eHHs reoMeTpuu 9 Kiace

Pa3zoen «I'eomempuueckue ghuzypor»
BpInyCKHUK HayyuTCH:

. I10JIb30BaThCS A3BIKOM IT'€OMETPUN AJIS1 ONIMCAHUS IPEAMETOB OKPYXKAIOILIET0 MUPA;

o pacrio3HaBaTh M HM300pakaTb Ha YepPTEkaxX U PHCYHKAX reoMeTpuueckrue (QUrypsl U UX
OTHOIIICHHUS;

J pemarbs 3aJayd Ha BBIYKCIEHHE JIMH JIMHEHHBIX AJIEMEHTOB (UIYp C HEOOXOIUMBIMU

TEOPETHYECKIMH OOOCHOBAHUSMH, OIMPAIOIIMMUCS Ha H3Y4YEeHHBIE CBOWCTBA (uryp m ux
JJIEMEHTOB;
. pemaTh 3a7aydl Ha BBIYHCICHHE T'pagycHbIX Mep yrioB oT 0° mo 180°c HeoOXoaMMBIMU
TEOPETHUYECKIMH OOOCHOBAHHUSMH, OIHPAIOIIMMHUCS Ha H3Y4YCHHBIE CBOWCTBA (UIYp W HX
JJIEMEHTOB;

° ONCpUpOBaTh HAYAJIbHBIMU TMOHATHAMHU TPUTOHOMCTPHUU W BBINMOJHATE 3JJICMCHTAPHBIC
onepanuy HaJl GyHKIHUSIMH YIJIOB;

o penaTh HECIOKHBIE 337ja4X HA IIOCTPOCHHE € MTOMOILBIO [IUPKYJISA U JTMHEHKH;

. pemaTe NpocTeNIne INIAHUMETPUYECKUE 3a1a4M B IPOCTPAHCTBE;

o pelaTh HECJOXKHBIE 3aJaud Ha IpeoOpa3oBaHME IIJIOCKOCTH, IPHUMEHSSA OIpe/eIeHue
MOHATUHA CHMMETPUI, TOBOPOTA, MAPAJUIEIIBHOTO NIEPEHOCA;

o HCIOJIb30BATh ONPEJICJIEHNUS U CBOMCTBA MPeoOpa30BaHUM INIOCKOCTH JUIs PELICHHs 3aay.
BI)IHVCKHI/IK TIOJIVYHUT BO3MOXKHOCTE.

L OBJIAJICTh METOJAOM PCIICHHA 3a1a4 Ha BBIYHUCIICHUA W JOKa3aTCJIbCTBA :METOJ0M HO,Z106I/I$I,

METOJIOM OT TMPOTHBHOTO, METOJOM TIOM00Ms, METOJOM Iiepedopa BapHAaHTOB M METOJOM
T€OMETPUUECKUX MECT TOUCK;

° MPUOOPECTH OMBIT TPUMEHEHHUS aareOpanvdecKoro W TPUTOHOMETPUYECKOTO armapara H
WJIeH JBUKEHUS MTPU PEIICHUH TEOMETPUUYECKUX 3a]1aY;

° OBJIAJICTh TPAJAUIIMOHHON CXEMOU pElIeHHs 3a/1ad Ha MOCTPOCHHUE C MOMOIIBIO MUPKYIS H
JIMHEWKH: aHAJIN3, IOCTPOCHUE, T0KA3aTEIHCTBO M UCCIIEIOBAHUE;

° Hay4dUThCS pEIIaTh 3aJayd Ha IOCTPOEHUE METOJIOM TEOMETPUYECKUX MECT TOYEK U
METOIOM MOI00u.

Pazoen «H3mepenue ceomempuueckux 6e1udun)

BEIIYCKHUK HAYYHUTCS:

° WCIIOJIb30BaTh CBOMCTBA M3MEPEHUs JUIMH, TUIOIIAJNEH W YIJOB NpPH pPEHICHWH 3aJad Ha
HaxOXXJICHUE JUTMHBI OTPE3Ka, JJIUHBI OKPY)KHOCTH, JJIUHBI AYTH OKPYKHOCTH, TPaayCHON MEpPBI

yria;

J BBIUUCIIATH JUIMHBI JTUHEWHBIX 3J€MEHTOB (UIYp U UX YIJIbl, UCHOJb3YsA (HOPMYIIbI JUIMHBI
OKPYXHOCTH U JUIMHBI IYTU OKPYXHOCTH, (hopMy:ibl ruomaaeit Gpuryp;

J BBIUUCIIATH IUIOWAAN QUTYP;

J BBIUUCIIATH AJIMHY OKPYKHOCTH, JJIUHY YT OKPY>KHOCTH;

J pemaTh 3a7ayd Ha JI0Ka3aTeJIbCTBA, UCHOJb3Ys (POPMYJbl JUIMHBI OKPY)KHOCTH U JUIMHBI
IYTU OKPY>KHOCTH, (GOpMYJIbI IUI0IIaaei uryp;

o pelmars NpakTUYECKHE 3aJayd, CBS3aHHBIE C HAXOXKIECHUEM T€OMETPUYECKUX BEINYMH

(McToNB3ys MPH CIPABOYHUKU U TEXHUYECKHE CPEJICTBA ).

BhINyCKHHUK TOJYYUT BO3MOKHOCTbD:

o BBIYHCIIATh TUIOMATN (PUTYp, COCTaBICHHBIX W3 JBYX HIM Oojee MNPsSMOYTrOJbHHUKOB,
napayieorpaMMOB, TPEYTOJILHUKOB, KPYTOB U CEKTOPOB;

o BBIYHCIIATh IUIOMIAAM MHOTOYTOJIBHUKOB, HCIIONB3Ys OTHOIIEHUS PAaBHOBEIMKOCTH U
PaBHOCOCTaBIICHHOCTH;

o MPUOOPECTH OMBIT MPUMEHEHHUs alreOpandecKoro W TPUTOHOMETPUYECKOTO ammapara u
WJeH TBIKEHUS TPU PELICHUH 3a]la4 Ha BBIYHUCIICHHE TIJIOMIa/Ieil MHOTOYTOJTbHUKOB.

Pazoen «Koopounamu)
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BuInDYCKHHUK HAYUUTCS:

° OOBSACHATH Y WIUTFOCTPUPOBATH MOHITHE JEKAPTOBON CHCTEMBI KOOPIMHAT;

° HCMOJIb30BATh KOOPJAUHATHBIN METOJ JUIsl HCCIEA0BAHUS CBOMCTB MPSIMBIX U OTPE3KOB;
° KCIMOJIb30BATh KOOPJAUHATHBIN METOJ JJIsl HCCIIEI0OBAHUSA CBOMCTB OKPY>KHOCTEH.
BEBITYCKHUK ITOJIVYUT BO3MOYKHOCTb:

° OBJIAJICTh KOOPJIMHATHBIM METOJOM PELICHUS 3a71a4 Ha BBIYMCIIEHUS U JOKA3aTEJIbCTBA.

Pazoen «Bexkmopuo»
BoinyckHUMK HAay4uTCS:

L4 OIICpUPOBATh C BCKTOPaMH, 3a/IaHHBIMU I'COMECTPHUUICCKH,
L4 ONICpUpPOBATH C BCKTOPpaMH, 3alaHHBIMU KOOpJAUHATAMU,
° IMPUMCHATH CKAJIAPHOC MMPOU3BCACHHUEC BEKTOPOB IIPpHU PCIICHUEC 3a/1a4.

BEITYCKHUK ITOJIVYUT BO3MOYKHOCTE:

o OBJIAJICTh BEKTOPHBIM METOJOM JJI1I PCIICHHA 3a/la4 Ha BBIYMCIICHUA U JO0Ka3aTCIILCTBA.
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I1l.  Conepxanue yueOHOro Kypca

APUOMETUKA
Harypanbubie uucna. JlecsTuuHas cuctema cuucieHus. Pumckas Hymepanus. ApudMeTHuecKue
NEMCTBUS Hall HATYpaJbHBIMU ynciIaMy. CTeneHb ¢ HaTypaJlbHbIM NIOKa3aTEJIEM.
JenumocTs HaTypanbHbIX yuceln. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10. IIpocthie U cocTaBHBIE
yucia. PaznoskeHue HaTypaIbHOTO YMCIIa Ha POCThIe MHOKUTENH. Hanbonpimuit o0 1eauTeb
1 HauMeHbllee oduiee kpaTHoe. JlesieHne ¢ OCTaTKOM.
Hpo6u. O6sikHOBEHHAsI 1poOb. OcHOBHOE CBOMCTBO apodu. CpaBHEeHHE npobdeil. ApudmeTrnueckue
JEeWCTBUS C 0OBIKHOBEHHBIMH JIpo0siMu. HaxoskeHue yacTu OT [EesIoro U IeJIoro MO ero YacTH.
Hecsatuanast qpoob. CpaBHEHHE NECATUYHBIX Ipo0eii. ApupmeTnyeckue NeHCTBHS C IeCATHIHBIMU
npoosimu. IlpencraBieHne NECATUYHON TPOOH B BUAEC OOBIKHOBCHHOW NPOOW W OOBIKHOBEHHOW B
BUJE ACCATUYHOM.
Panvonanenble uymcia. Llenple uucna: NOJOXKHUTENbHBIEC, OTpPULATEIbHBIE M HYJIb. Moayib
(abcomroTHast BenuunHA) ynciaa. CpaBHEHUE pallMOHAIBHBIX YHCeNl. ApupMeTHUUecKue JCUCTBUS C
panoHaIbHBIMU yKciiaMu. CTENeHb ¢ LENbIM MoKa3aTeseM.
UucnoBbie BBIpaXEHUS, TMOPSIAOK JEHCTBUM B HUX, UCIOJb30BaHUE CKOOOK. 3aKOHBI
apuMETUUYECKUX JCUCTBUMN: NTEPEMECTUTEIbHBIN, COUETATEIbHBIN, PACTIPEICITUTEIIbHBIM.
[HevictButenbHble yncna. KBagpaTHelii kopeHb u3 uyucna. Kopens Tperbeit creneHu. [lonstue o
KOpHe n-o¥ creneHu u3 uucia 1. Haxoxknenue nmpuOIMKEHHOTO 3HAYEHHS] KOPHS C MOMOLUIBIO
KaJIbKYJIATOPA. 3alKich KOPHEH ¢ MOMOUIBIO CTETIEHU ¢ APOOHBIM MOKa3aTeseM.
[Tonsatue o0 wuppanuoHadbHOM uyucie. HMppammoHambHOCTH uuncia. JlecATuyHbIe TPUOIMKEHUS
HUppAMOHAIBHBIX YHCET.
JleficTBUTENbHBIE YHCIa KaK OCCKOHEYHBIC aecATHuHbIe apoou. CpaBHEHHE EHCTBUTEIBHBIX
yucen, apudMeTnyeckue 1eHCTBUS HaJl HUMHU.
DTanbl pa3BUTHUS MPEJACTABICHUHN O YHCIIE.
TekcToBble 3agaun. Perienne TeKCTOBBIX 3a1a4 apu(PMETHIECKUM CIOCOO0OM.
W3mepenus, npubnukeHus, oueHKU. EAMHUIIBI M3MEpeHus [UIMHBI, IJIOIAaH, 0o0beMa, Macchl,
BpeMEHH, CKOPOCTH. PaszMephl 0OBEKTOB OKpPY)KaIOIIEro Hac Mupa (OT 3JIEMEHTAapHBIX YacTHUIl 10
BcenenHoii), JMTENTsHOCTH IPOIIECCOB B OKPYXKAIOIIEM HAC MHUPE.
[IpencraBieHue 3aBUCUMOCTH MEX/1y BETMYMHAMHU B BHJIe (HOPMYII.
[IpouenTsl. HaxoxneHue npoueHTa OT BEINYUHbL, BEIUYUHBI 110 €€ IPOLICHTY.
OTtHoleHue, BbIpakeHHe OTHOIIEHUs B mnpoueHTtax. [Iponoprus. [IponopunonansHas u oOpaTHO
MPONOPLUUOHAIbHAS 3aBUCUMOCTH.
Oxkpyrnenue uucen. IIpuknuaka M oLEeHKa pe3ylbTaTOB BBIYMCICHHNA. BblaeneHne MHOXHUTEN —
CTENIEHU JECATHU B 3alIMCH YUCIIA.

AJITEBPA

AJaredpanyeckne BbIpaskeHusl. bykKBeHHbIC BEIPOKEHUS (BBIPAKEHUS C TIEPEMEHHBIMHU).
UucnoBoe 3HaueHHEe OyKBEHHOTO BhIpakeHUs. JlomycTuMble 3HaUeHus nepeMeHHbIX. [loacranoBka
BBIpaKEHUI BMECTO nepeMeHHbIX. [IpeoOpa3zoBanrie OyKBEHHBIX BBIPAXKEHHI HA OCHOBE CBOMCTB
apudmernueckux aeiictBuil. PaBeHCTBO OyKBEHHBIX BhIpaskeHUN. Tox1eCTBO.

Crenenb ¢ HaTYpaJIbHBIM [IOKA3aTENEM U ee cBoKcTBa. OAHOUYIEHBI U MHOTOUJIEHBI.
Crenenb MHOrowieHa. Cio)keHue, BBIYMUTaHUE, YMHOKEHHE MHOTOUJIEHOB. DOpMyIb
COKpPAIIeHHOTO0 YMHOEHUS: KBaJpaT CyMMBbI U KBaJpar pasHocTH. Dopmysna pa3HOCTH KBaIpaToOB.
[IpeoOpaszoBaHme 11E7T0T0 BEIPAKEHHS B MHOTOWIEH. Pa3iokeHne MHOTOYJIEHOB HA MHOYKUTEH.
MHorousnensl ¢ ogHoU nepemeHHoil. Kopenb MHOrounena. KBaipaTHblil TpexusieH; pa3inokKeHue
KBaJpPaTHOTO TPEXUJIeHa Ha MHOKHUTEIIN.

AnreOpanyeckast 1po6b. OCHOBHOE CBOMCTBO anredpanueckoi Apodu. CrnoxxeHue,
BBIYHTAaHUE, YMHOKEHUE, JIeJICHHE anredpanueckux apoodeit. CTemneHp ¢ IeNIbIM MOKa3aTeleM H ee
CBOMCTBA.

PanmonanbHbIe BRIpaKEHUS U UX MpeoOpazoBanus. JJokazaTenbCTBO TOXKIECTB.

KBanparusie kopau. CBoiicTBa apu(MeTHIECKIX KBaIPATHBIX KOPHEH U UX MPUMEHEHHE K
MpeoOpa30BaAHHUIO YUCIOBBIX BHIPAKEHUN 1 BEIYUCIICHUSIM.
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YpaBHeHnusi. YpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHeHust. CBONCTBA YMCIOBBIX
pPaBEHCTB. PaBHOCUIIBHOCTD YpPABHEHUN.

JIuneiinoe ypaBHenue. KBanparHoe ypaBHeHnue: popmyiia KOpHel KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Pelienue ypaBHeHH#, CBOAAIIMXCS K JIMHEWHBIM U KBaJipaTHbIM. [IpumMepsl pe-
LICHUs] YPaBHEHUH TPEThEl M YEeTBEPTOH cTereHH. Pemenne qpoOHO-paliioHaIbHBIX YPaBHEHHA.

VYpaBHeHUE ¢ ABYyMs IEpeMEHHbIMU. JIMHEITHOE ypaBHEHHE C IBYMS IEPEMEHHBIMH,
MIPUMEPHI PEIICHUs YPaBHEHUH B LEJIbIX YHCIIAX.

Cucrema ypaBHEHHH ¢ 1ByMsl IepeMEHHBbIMU. PaBHOCUIIBHOCTD cucteM. CHCTEMBI IBYX
JIMHEHHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU; PELICHHE ITI0JCTAHOBKOM U cilokeHueM. IIpumepst
pELICHUs CUCTEM HEJIMHEHHBIX YPaBHEHUN C JBYMS [1€pEMEHHBIMU.

Petrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIoCOOOM.

JlexapTOoBbI KOOPAMHATHI HAa TUIOCKOCTH. ['padmyeckast HHTEpIIpeTalys ypaBHEHUS C ABYMS
nepeMeHHbIMU. ['paduk TMHENRHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU; YTIIIOBOM KO3 ULIUEHT
MPSIMOI; yCIIOBUE MapaiebHOCTH NpsAMbIX. ['padukn nmpocTelmnx HeMMHENHBIX YpaBHEHUMN:
napaboJa, runep0oia, OKpyHOCTh. [ paduueckas mHTEpHpETaALUsI CUCTEM YPaBHEHUH C ABYMSI
MIEpEMEHHbBIMHU.

HepaBencrBa. UncnoBsle HEpaBeHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OAHON ITEPEMEHHOM.
PaBHOCWIIBHOCTD HEpaBEHCTB. JIMHENHBIE HEpaBEHCTBA ¢ OJIHOM nepemMeHHoi. KBagparHsie
HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJTHOM TIEPEMEHHOM.

O YHKIINU

OcHoBHbIe MOHATHSA. 3aBUCUMOCTH MEX]ly BenuunHaMmu. [IpencraBienue 3aBucumocteit
dbopmynamu. [lonstue pyakmnun. OOGIaCTh OMPEETICHUS U MHOKECTBO 3HAUCHHUH (PYHKITHH.
Crnioco6sl 3ananus ¢pyHkiun. ['padux pynkuuu. CoiicTBa GyHKIMA, UX 0TOOpaXKeHUE Ha
rpaduxke. [Ipumeps! rpadKoB 3aBUCHMOCTEN, OTPAXKAIOIINUX peabHbIE MPOIECCHI.

YucoBble pyHkun. OyHKIIUU, OTIMCHIBAIOIINE MPSIMYIO U 0OPaTHYIO
MIPOMOPLIMOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIuneinas ¢GyHkius, ee rpaduk u
cBoiictBa. KBaaparnunas gynkmus, ee rpaduk u cBoiictBa. CTeneHHbIe GYyHKITUU C
HATYpaNbHBIMH MOKA3aTesIMH 2 i 3, uX rpadukn u cBoiictea. ['padukn pyskmmii y =\x, y = 3X,
Y =[x[.

YuciioBble N0CJAEA0BATEIbHOCTH. [IOHATHE YMCIIOBOI NOCIEA0BATENBHOCTH. 3a/IaHHUE
MIOCJIEIOBATEILHOCTU PEKYPPEHTHOM popmyIoit u popmysoii N-ro uieHa.

Apudmernueckas u reoMmerpuueckas rnporpeccuu. @opmynsl N-ro wieHa
apuMeTHyecKoil 1 reOMeTPUUECKOM MpOorpeccuii, CyMMBbI MEpPBbIX I wiieHOB. M300paxeHue
YJIEHOB apU(PMETUYECKON U TeOMETPUUECKOM MPOrpeccuil TOUKaMHu KOOPIUHATHON TIOCKOCTH.
JIHEeHbIN 1 SKCIOHEHIIMANIbHBIA pOCT. CII0KHBIE TPOLICHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucaresibHas craTucTuKAa. [Ipeacrapnenue n1aHHBIX B BUAE TaONUI, AUATPAMM,
rpaduxos. CryyaitHas n3MeHYHBOCTh. CTaTUCTHUECKUE XapaKTEPUCTUKH Ha0Opa JaHHBIX:
cpenHee apupMeTndecKoe, Merana, Hauboblllee ¥ HaMMEHbIIIee 3HAUeHUs, pa3Max.
[IpencraBienre 0 BEIOOPOYHOM HCCIICOBAHUH.

Cay4aiinblie cOOBITHSI M BePOSATHOCTD. [[OHATHE O Clly4aliHOM OIBITE U CIIy4aliHOM
coObITuH. YacToTa ciaydaitHOro coObITusl. CTaTUCTUYECKHUH MOJIXO/ K MOHATHIO BEPOSITHOCTH.
BeposTHOCTH IPOTUBOIIOJIOKHBIX COOBITUH. JJocTOBEpHBIE M HEBO3MOKHBIE COOBITHS.
PaBHOBO3MOXHOCTB coOBITHI. Kitaccndeckoe omnpezieneHre BEpOSTHOCTH.

Kom0unaropuka. Permienne KoMOMHATOPHBIX 3371a4 1epeOOpoOM BapHaHTOB.
Komb6unaTopHoe npasuiio yMHOKeHus. [lepecTaHOBKH U akTOpHal.

JJOTHKA U MHOXKECTBA

TeopeTnko — MHOKeCTBEHHBbIE NOHATHS. MHOXECTBO, 2JIEMEHT MHOXKECTBA. 3aaHNE
MHO>KECTB [IEPEUNCIIEHUEM IEMEHTOB, XapaKTEPUCTHUECKUM CBOMCTBOM. CTaHIapTHBIE
0003HaueHMsI YMCIOBBIX MHOKECTB. [lycToe MHOECTBO U ero obo3HaueHue. [1oaMHOKecTBO.
OObennHeHNne U epeceyeHne MHOXKECTB, Pa3HOCTh MHOXKECTB.
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Nntroctpanust OTHOIIEHUH MEX/Ty MHOKECTBAMU € TIOMOLIbIO AUarpaMm Diliepa —
BenHa.

JuieMeHTBHI JIOTMKH. Ornpenenenue. AKcHMOMBI U TeopeMbl. Jloka3aTenbCcTBO.
JlokazarenbcTBO OT MPOTHUBHOTO. Teopema, oOpatHas nanHoi. [Ipumep u KoHTpIpuUMeEp.

[TonsiTe 0 PaBHOCHIIBHOCTH, CJIEJOBAHUH, YNOTPEOICHUE JIOTUYECKUX CBSZOK: eciu ...,
Mo 6 MOM U MOJILKO 8 MOM ClIyyae, JOTUUECKUE CBA3KU U, UTU.

TFTEOMETPUA

Harasanasi reomerpusi. Harnsigaeie npeactaBieHus o purypax Ha IUIOCKOCTH: TIPSIMas,
OTpE30K, JIy4, yroJi, JoMaHasi, MHOTOYIOJIbHUK, OKPY)KHOCTb, KpYT. YeThIpEXyroJbHUK,
MPSIMOYTOJIbHUK, KBaApaT. TpeyroibHUK, BUIBI TPEYTOJbHUKOB. [IpaBuiibHbIE MHOTOYT OJIbHUKH.
N3o06paxenue reomeTpudeckux puryp. BzanmHoe pacrososkeHue JByX MpsiMbIX, ABYX
OKPYXXHOCTEH, IPSIMOM ¥ OKPYKHOCTH.

JnuHa otpeska, tomanoil. [lepumerp MHOTOYTrOTBPHIKA. EMUHUIIBI M13MEpPEHUS ITTUHBI.
H3Mepenne JIMHbI OTPE3Ka, MOCTPOEHUE OTPE3KA 3aJAHHOM JJTHMHBI.

Bunsr yrnos. I'pamycHas mepa yria. M3mepeHne M NOCTPOEHHME YIIOB C ITOMOIIBIO
TpaHCIIOPTHPA.

[Tonsarue momaan GUrypsl; eIMHUALIBI U3MEpEHus Tuionaan. [lnomans npsaMoyroabHUKa
W IUomanb kBajpata. [IpubmmxeHHoe u3MepeHue Iomaneid (uryp Ha kierdatod Oymare.
PaBHoBenmkue purypsr.

Harnsanuele mpenctaBieHHss O NPOCTPAHCTBEHHBIX (urypax: KyO, Mapaiienenumes,
nmpu3Ma, nupaMmuja, map, cdepa, KoHyc, IWIMHAP. M300pakeHne MpoCcTpaHCTBEHHBIX (Uryp.
[Ipumeper ceuennii. MHororpannuku. [IpaBuiibHbIE MHOrOrpaHHuku. IIpumepsl pa3BepTOk
MHOTOTPaHHUKOB, ITUJIUH/PA U KOHYyCA.

[Tonsarue o6bema; enuHUIBI 00beMa. OOBEM IPAMOYTOJIBHOTO Mapajuieienuresna, Kyoa.

[lonsitue o paseHcrBe ¢uryp. LleHTpanbHas, oceBas M 3€pKaJibHasg CHMMETPHUHU.
N3obpaxenne CHMMETPUIHBIX (HUTYP.

I'eomerpuueckne purypsl. [Ipsmeie u yrasl. Touka, mpsMasi, IIOCKOCTb. OTPE30K, JIyd.
VYron. Bunel yrinoB. BepTukalibHble M CMEXHBIE yIiibl. buccekTpuca yria.

[TapannensHble U nepecekaromuecss npsimeie. [lepnennukynsapueie npsimeie. Teopemsl 0
MapajuIeIbHOCTH U NEPHEHAUKYIAPHOCTU NOpsMbIX. [leprneHauKynasp M HaKJIOHHAs K MOPSIMOil.
CepeanHHbIN NEPIEHAUKYISAP K OTPE3KY.

I'eomerpuueckoe Mecto TOo4ek. CBoiicTBa OHCCEKTPUCHI yrjia U CEPEAUHHOTO
MEPIEHIUKYIISIPA K OTPE3KY.

Tpeyronbuuk. BeicoTa, Menuana, OuCCEeKTpUCa, CpEAHAS JIMHUSA TPEYroJbHHUKA.
PaBHOOeipeHHbIE M PaBHOCTOPOHHUE TPEYrOJIbHUKH; CBOMCTBA W MPU3HAKU PaBHOOEIPEHHOTO
TpeyroibHuka. IIpu3Haku  paBeHCTBa  TpeyrojbHUKOB. HepaBeHCTBO  TpeyroiabHUKA.
COOTHOILIEHHS MEX1y CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA.

Cymma yrioB TpeyrosibHuKa. BHemrHue yribl TpeyrosibHuka. Teopema daneca. [lonobue
TpeyroiabHukoB. [lpusHaku momobus TpeyronbHukoB. Teopema Iludaropa. Cunyc, KOCHHYC,
TAHIE€HC, KOTAHIE€HC OCTPOro yrjia HpsIMOYroJIbHOro TpeyrojbHuka U yriioB or 0 go 180°;
MpUBEJICHUE K OCTpoMy yriy. PemeHune mnpsSMOYrojibHbIX TpPeYyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMyJbl, CBA3BIBAIOIINE CUHYC, KOCHUHYC, TaHIEHC,
KOTAHI€HC OJIHOTO M TOTO K€ yria. PelieHne TpeyrojJbHUKOB: TEOpEMa KOCHHYCOB M T€OpeMa
CHUHYCOB. 3aMeuaTelbHble TOYKU TPEYTOJbHUKA.

Uetsipexyronbauk. [lapannenorpamm, ero cBoiicTBa M NpH3HAKHU. [IpAMOYrojbHUK,
KBajpat, poM0O, UX CBOMCTBA U MpU3HaKU. Tpanerws, cpeaHsst TMHUS TPATeIHH.

MHuoroyronsHuk.  Beinyknbsle  mMHOTOyroiabHuku. CymMmMa  yIyioB  BBIIYKJIOTO
MHOTOYTOJibHUKA. [[paBuiibHbIE MHOTOYTOJIbHUKH.

OxkpyxHocTh U Kpyr. [lyra, xopaa. Cektop, cerMeHT. LleHTpanbHbIid yrosi, BIUCAHHBIN
yroj; BeIWYMHA BIHMCAHHOTO yrja. B3anMHOE pacnosiokeHue NpsMoOd U OKPYKHOCTH, JBYX
okpyxHocTel. KacaTenbHast U cekymas K OKpY>KHOCTH, UX CBOMCTBA. BrimcaHHbIe 1 ONUMCaHHBIE
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MHOTOYI'0JIbHUKH. OKPYKHOCTb, BIIMCAHHAsl B TPEYIOJbHUK, U OKPYXHOCTb, ONHUCAHHAS OKOJIO
TpeyrojbHUKa. Brimcanuble ¥ ONMcaHHbIE OKPYKHOCTHU MPAaBUIILHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue npeodpazoBanus. [lonarue o paBenctse ¢uryp. Ilonsarue o ABHKEHUU:
oceBas M IEHTpaJbHAs CUMMETPHHM, MapauleibHbIM HepeHoc, moBopoT. [loHsTne o momobum
¢buryp u roMmoTeTUN.

[locTpoeHue ¢ MOMOIIbIO LMPKYJIs W JMHEWKH. OCHOBHBIE 3aJlaud Ha MOCTPOCHUE:
JIeJIEHUe OTpe3Ka IMOI0JIaM; MOCTPOEHUE yrila paBHOTO JaHHOMY; IOCTPOCHUE TPEYroJIbHUKA I10
TpEM CTOpOHaM; IOCTPOCHHE MEPIEHIUKYJsApa K IMPSAMOM; MOCTPOCHHE OMCCEKTPUCHI YIJIA;
JIEJICHNE OTpEe3Ka Ha N paBHBIX YaCTEH.

Pemenune 3amau Ha BBIYMCIEHHUE, JOKAa3aTEIbCTBO M IIOCTPOCHHE C HCIOJIb30BAaHUEM
CBOWCTB U3y4YEHHBIX (pUryp.

HN3mepenue reomerpuueckux BeuunH. JliimHa orpe3ka. PaccrosHue OT TOYKH 0
npsAMOM. PaccTosiHue Mexay napauiebHbIMU IPSIMBIMH.

[IepuMeTp MHOTOYrOJIBHUKA.

JliviHa OKPY>KHOCTH, YUCJIO 7, JUIMHA AYTU OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXKIY BEIWYMHOW LEHTPAIBHOTO YIJIa WU JUIMHOW
JYT'H OKPYXHOCTH.

[TonsiTe miomaau miockux ¢uryp. PaBHOcoOcTaBieHHbIE M PaBHOBEIUKHE (DUTYPHI.
[Tnomans npsmoyrosbHuKa. [lnomany napamienorpaMma, TpeyrojabHuka 1 Tpanenuu. [lnomans
MHOTOyrojpHuka. [lmomanps kpyra u miomaab cektopa. COOTHOIIEHHE MEXIYy IIOMAIsIMU
MoA0OHBIX pUryp.

Pemenune 3amau Ha BBIYMCIEHHE U JI0KA3aTEIbCTBO C HCIOJIb30BAHUEM H3YYEHHBIX
hopmy.

Koopaunatbl. VYpaBHenue mnpsmon. Koopaunatel cepeaunbl otpeska. Dopmyna
pacCTOSTHUSA MEXKy JBYMSI TOUKAaMU IIJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTtopsbl. /lnmuHa (Momynb) BekTopa. PaBeHCTBO BekTopoB. KosimmHeapHbIE BEKTOPHI.
Koopaunats!l BekTopa. YMHOKEHHE BEKTOpA Ha YUCJIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpa
10 IBYM HEKOJUJIMHEAPHBIM BeKTOpaM. CKaJIsIpHOE NPOU3BEAECHUE BEKTOPOB.

MATEMATHKA B HCTOPUYECKOM PA3BUTHH

Uctopusa dbopMupoBaHus NOHATUS YKCIA: HATypaJlbHbIE YUCIA, APOOU, HEJOCTATOUHOCTD
palMOHANBHBIX YHCEN JJI1 FEOMETPUUYECKUX M3MEPEHUM, UppaltoHaabHble ynciaa. CTapyuHHbIE
cucteMbl 3anucH yucen. J[poou B Bapwmione, Erunre, Pume. OTKpbITHE AECITHYHBIX APOOCH.
Crapunnble cuctembl Mmep. Jecstuunsie npoOu u merpuueckas cucrema Mep. [losBrenue
OTPHUIATEIBHBIX YUCEN U HYJA. Marauukuii, Juep.

3apoxaeHue anreOpbl B Heapax apudMeTuku. Anb-Xopesmu. PoxnaeHue OyKBEeHHOM
cumBosiuk. 1. @epma, @. Buer, P. Jlexapt. McTopus Bompoca o HaxoxaeHUU GopMya KOpHEH
anreOpanvyecknx ypaBHEHHI, HEpa3pelIuMOCTh B paJMKallax ypaBHEHUU CTENeHU, OoJblieit
yerbipex. H. Tapranes, [x. Kapnano, H. X. Abens, J. [anya.

N3o00perenne MeTo1a KOOPAMHAT, O3BOJIAIONIETO MIEPEBOIUTh TEOMETPHUECKUE 0OBEKTHI
Ha s3bIK anreOpbl. P. Jlekapt u II. depma. [IpuMepsl pasIUyHBIX CHUCTEM KOOPAMHAT Ha
IJIOCKOCTH.

3anaua Jleonapno IIuzanckoro (PuboHauun) o kponukax, yuciaa Pubonauym. 3amada o
IaXMaTHOM JI0CKe.

Hcroku Teopun BEPOATHOCTEH: CTpaxoBoe naeno, aszaptHeie urpbl. II. depma u b.
ITackans. . bepuymmu. A. H. Konmmoropos.

Ot 3emnemepust k reomerpud. [Tudarop u ero mkona. @anec. Apxumen. [loctpoenue ¢
MIOMOIIBIO TUPKYJs U AuHEHKH. [locTpoeHne npaBUIIbHBIX MHOTOYTOJILHUKOB. TpUCEKIIHS yTIiia.
KBanparypa kpyra. YaBoenue ky6a. Mcropus uncna n. 3onotoe ceuenue. «Hauana» Epxinpa.
Oinep. H.U. Jlobauesckuii. icTopus nsaToro nocrynara.

Pe3epB cB000IHOr0 y4eOHOro BpeMeHu — 22 yaca.
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IV. Temarnueckoe INTAHUPOBAHHUE C BUAOM JCATC/IBHOCTH

Kaace | Ha3anus npenmera | KosmuecTBo yacoB B KosnuecTBO 4acoB B HeIeH0
roj
5 kmacc | MaremaTtuka 175 5)
6 xmacc | MaremaTtuka 175 5)
7 kiacc | Anrebpa 105 4. 3 yaca B HEJICJIO
I'eomerpus 70 4. 2 yaca B HEJEIIO
8 kimacc | Anrebpa 105 4. 3
['eomeTpust 70 4. 2
9 ximacc | Anrebpa 105 4. 3
['eomeTpust 70 4. 2
MATEMATHUKA
5-6 Kj1acchl
OcHOBHOE cojJep:KaHHe 10 TeMaM | XapaKTepUuCTHKA OCHOBHBIX BH/JIOB JIeSITEJIbHOCTH

YYeHHMKA (HA YPOBHE Y4eOHbIX J1eiiCTBH)

5 kaace

IloBTOpenue. JlelicTBUsI ¢ HATYpPAJbHbIMHM 4YucJaaMH. (3 yaca)

JIlunuu. (7 yacoB)

Pa3Hoo6pa3Hblil MUp JIUHUH. Pacno3naBate Ha  4epTexkax, PpHCYHKax MPIMYIO,
[Ipsmas. Yactu npsimoit. JlomaHast. | yacTU MNpPSIMOH, OKPYKHOCTb. [IpuBoauTH MOpPUMEPHI
Jnuna JINHUY. CpaBHEHHE | aHAJIOTOB TPSIMOM W OKPY)KHOCTH B OKPY>KarolleM
OTPE3KOB. mupe. M300paxkaTb MX € HCIOJIb30BAaHUEM YEPTEKHBIX
OKpYyXHOCTb. WHCTPYMEHTOB, Ha KieT4aroi Oymare. Wsmepsars c¢
MIOMOILBI0 MHCTPYMEHTOB M CPABHUBAThH JUIMHBI OTPE3KOB.
CTpouTh  OTpPE3KH  3aJJaHHOW  JJIMHBI, MPOBOJUTH
OKpPYKHOCTM  3aJaHHOrO pajauyca. Belpaxkars oaHH
€MHULBI U3MEPEHUS JUIUH Yepe3 Apyrue
HarypaabHble yncia. (15 yacoB)

Kak 3anmucpIBalOT U YUTAKOT HATY-
pasibHBIC YHCIIA.

CpaBHEHUE HATypaJbHBIX YHUCEI.
Uucna W TOYKH HA  TPSIMON.
OxpyriieHrne HaTypalIbHBIX YHCEI.

[lepe6Gop BO3ZMOKHBIX BapUaHTOB.
PerieHne KOMOWHATOPHBIX —3ajad.
0O0630p ¥ KOHTPOJIb.

Yuratp u 3aMuChIBaTh HaTypaJibHbIE quca,
CpaBHHMBaTh U ymopsjaouuBarh uX. ONUCHIBaTH CBOICTBa
HATypaJlbHOTO psana. YepTuTh KOOPAMHATHYIO MPIMYIO,
n300pakaTh YMCIIa TOYKAMH Ha KOOPJIMHATHOW MPSMOH,
HAaXOJWTh KOOPAMHATHI OTMEUEHHOW TOYKH. OKPYIIATh
HaTypalibHble uucia. PemaTh KOMOWHATOpHBIE 33a7adu C
NOMOIIBI0 Tiepedopa BCeX BO3MOXKHBIX BapUAHTOB.
MopenupoBaTh XOJ pELIEHHS C TOMOIIbID PUCYHKA, C
MOMOIIBIO JIepeBa BO3MOKHBIX BAPHAHTOB.

JelicTBHS ¢ HATYPAJIBHBIMH YHCIaMH. (25 yaca)

CnosxeHne 1 BEIYUTaHHE.
VMHOXKEHUE U ACICHHUE.
[lopsanok neWicTBuii B BbIYKCIIE-
HHUSX.
CreneHb yncia.
3a/auyy Ha JBWIKEHHUE.

O0630p 1 KOHTPOJIb.

BeimonHATE apudmMeTnyeckue OEWCTBHS C
HaTypaJbHBIMH YHCIIaMH, BBIYUCIIATH 3HAYCHHSI CTETICHEH.
Haxoaute 3HaueHHs YMCIIOBBIX BBIPOKEHUMH, COIEPKAIIIX
JeWCTBUSL pa3HBIX CTyNEHeH, co ckoOkamu u 6e3
CKOOOK. BBITIOJHATH MPUKUIKY U OLIEHKY pe3yJbTara
BBIYHCIICHUH, TPUMEHSTh TPUEMBI TPOBEPKU
NpaBUILHOCTH BBIYHCIIEHUI. VccnenoBarh npocreiinime
YHCIIOBBIE 3aKOHOMEPHOCTH, HCIIOJIb3YSI YHCIOBBIC
9KCIIEPUMEHTHL. YTIOTPEOIIATh OYKBBI JJ1s1 0003HAUCHUS
YHCel, VISl 3aIMCH OOIIMX YTBEPKICHUH.
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Pemate TekcTOBBIE 3a7auM apH(PMETHUYECKUM CHOCOOOM,
UCIIOJIb3YSl Pa3IMYHbIEe 3aBUCHUMOCTH MEXY BEJIMUYMHAMU
(ckopoCTb, BpeMs, paccrosiHue; paboTa,
IIPOU3BOJUTENIBHOCTb, BPEMSI U T. II.): aHAJIU3UPOBATh U
OCMBICTIBATh ~ TEKCT  3a7auyd, mnepedopMynnpoBaTh
yCIIOBUE,  M3BJIEKaTh  HEOOXOMUMYI0  HMH(OpMAIuIio,
MOJEJIIMPOBATh YCIOBUE C IOMOIIBIO CXEM,  PHUCYHKOB,
peaIbHBIX MPEAMETOB; CTPOUTH JIOTUYECKYIO  LIETIOUYKY
pacCyXICHHUI; KPUTUYECKH OLIEHUBAaTh IOJYYEHHbIN
OTBET, OCYLIECTBJIATh CAMOKOHTPOJb, IIPOBEPSSI OTBET
Ha COOTBETCTBHUE YCIOBUIO

Hcnosab30BaHue CBOMCTB AeiicTBUI NPHU BhluncaeHusx (12 yacon)

CBolicTBa
YMHOKCHUS.

CIIOXKCHUA

PacnpenenurensHoe CBOKMCTBO.
3ajaun Ha YacTH.

3aiayu Ha ypaBHUBaHHUE.
O0630p 1 KOHTPOJIb.

n

3anuchIiBaTh CBOMCTBA apU(PMETHUECKUX JIEHCTBUH C
nomouipio OykB. ®opmynupoBaTh M MPUMEHSTH IpaBHiia
npeoOpa3oBaHMs ~ YHUCIOBBIX BBIPAKEHUH HA OCHOBE
CBOWCTB apu(PMeTHUECKUX NEeHCTBHI. AHAIU3UPOBATH U
paccyxaarb B  XOJIeé  HCCIEIOBaHUS YHUCJIOBBIX
3aKOHOMEPHOCTEN. OcymecTBIATh  CAaMOKOHTPOJIb.
MopenupoBaTh YCIOBHE 3aJaud, UCIOJIb3Yys peajbHbIE
npeaIMeTsl W PUCYHKU. Pemiate TEKCTOBBIE 3a/1a4uu
apu@meTnyecKkuM crnocoOom

YrJibl 1 MHOTOYTOJIbHUKH. 7 (4aCOB)

Kak o0003Ha4yal0oT M CpaBHUBAIOT

YTJIBL.

H3mepenue yrios.
JlomaHble 1 MHOTOYTOJIbHUKH.

N3mepAaTh ¢ MOMOIIBIO TPAHCIIOPTUPA U CPABHUBATH
BEJIMYUHBI YTri0B. CTPOUTH YIJiIbl 3aJaHHON BETUYHUHBI.
Pemrate 3a1aun Ha HAXOXJEHUE TPATYCHOU MEphI YIJIOB.
PacriozHaBaTh MHOTOYrOJBHUKM Ha YepTexax, pUCYHKax,
HAXOJMTh UX aHAJIOTU B OKPYKAIOIIEM MHUDE.
MonenupoBaTh MHOTOYTOJIbHUKH, UCIIOJIB3YS Oymary,
MIPOBOJIOKY U JIp. BBIYMcnsTh mepumMeTrpbl
MHOTOYTOJIbHUKOB

JleaumocTthb yuces. (15 yacoB)

Jlenutenu U KpaTHBIE.
[IpocThie U coCcTaBHBIC YHCTIA.
CBOJiCTBa IEIUMOCTH.
[Ipu3HaKu neMMMOCTH.
JleneHue ¢ 0CTaTKOM.

Paznbie apudmernueckue

3a/1a4H.

0O0630p U KOHTPOJIb.

@opMynHpoOBaTh OMpPENEICHUs JeNUTeNNs U KpaTHOTro,
IPOCTOTO M COCTaBHOI'O 4YHCJIAa, CBOMCTBA U MpPHU3HAKU
nenuMoctu. Mcnonb3oBarh TaOMUIly MPOCTHIX YHUCEIL.
[IpoBoMTH  HECIOXKHBIE  HMCCIEAOBaHUS, OMHUPAsCh Ha
YHCIIOBBIE 9KCIIEPUMEHTHI. Knaccudunmponars
HaTypasbHble uncia (YETHBIE U HEYETHBIE, [0 OCTAaTKaM OT
neneHuss Ha 3 W T. 1.). JlokasplBaTh U OMpOBEpraTh ¢
MOMOIIBI0 KOHTPIIPUMEPOB YTBEPHKACHUS O IETUMOCTH
ymcen. KoHCTpynpoBaTh MaTeMaTUuyecKue MpeIioxKeHus ¢
MOMOIIBIO CBSI30K «U», «HUIU», «ECIH..., TO..». Pemarts
3a/1a4¥, CBSI3aHHBIE C IETUMOCTBIO YUCEI

TpeyroibHUKH M 4eThIPEXYTroJibHUKHU. (94acoB)

TpeyronbHUKHN U UX BUABIL.
IIpsAMOYrOIbHUKH.
PaBenctBo ¢uryp.
[Tnomans NpsAMOYroapHUKA.
Equanns! muomany.

Pacnio3HaBath TpeyroJbHUKH M UETHIPEXYTOJIBHUKHA Ha
yepTekax U PHUCYHKAX, HNPUBOJUTH HPUMEPHI aHAJIOTOB
9TuX ¢Quryp B okpyxkatomeMm wmupe. HM3o0paxkaTb
TPEYrOJIbHUKA W  YETHIPEXYTrOJbHUKH OT PYKH H C
UCIIOJIb30BAHUEM  UEPTEXKHBIX  MHCTPYMEHTOB  Ha
HEJIMHOBAHHOW W KJeT4aroil Oymare; MOJEIMpOBATH,
UCNOJB3ys Oymary,  IUIACTHIIMH,  TPOBOJIOKY U Jp.
Hccnenosath CBOICTBa TPEYTrOJIbHUKOB u
YEThIPEXYTOJILHUKOB IyTEM HKCIEPUMEHTA,
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Ha6HIOI[eHI/ISI, HU3MEPCHHUA, MOACITIUPOBAHUSA, B TOM YHCJIC C
HCII0JIb30BAHUEM KOMIIBIOTCPHBIX MPOrpaMM. Brerauciars
miomaan MmpaMOyYroJbHHKOB. BBIpa)KaTB OJHHU COUHUIIBI
U3MEpeHusl IUIoIaau 4epe3 apyrue. Pemars 3amaum Ha
HaXoXXJeHue Iuiomanei. M3o0paxkaTh paBHbIE (UTYPHI.
KoHcrpynpoBath opHaMeHTBl M MapKeThl (0T PyKH WIH C
MTOMOIIIBIO KOMITBIOTEPA)

JApobu. (20 yacoB)

Jomm.

Yro Takoe 1poob.

OcHoBHOE CBOICTBO ApoOH.
[IpuBenenue napobeit k oOmeMy
3HaMEHATeJo.

CpaBHenue npo0eii.

HatypanbHble uncna u gpoou.
CrnyuaiiHple COOBITHSI.

O0630p U KOHTPOJIb.

MonenupoBath B rpaduveckoi, mnpeaMeTHOH dopme
HNOHATUSI W CBOWCTBA, CBSI3aHHBIE C  IOHSATHEM
00bIKHOBeHHOU OpoOu. 3anmuchiBaTh W YHTATh OOBIK-
HOBeHHbIe JpoOu. COOTHOCHUTH JApOoOM U TOYKH Ha
KOOPJMHATHON mNpsAMoi. POopMynHpoBaTh, 3alMChIBaTh C
MOMOIIbI0 OYKB OCHOBHOE€ CBOWCTBO OOBIKHOBEHHOM
npobu, npeoOpa3oBbIBaTh ApoOU. [IpuMeHITh pazaudHbIe
npuéMbl  cpaBHEHHMs  ApoOel, BblOMpas  HaumbOoJiee
HNOAXOJAIINI B 3aBUCUMOCTH OT KOHKPETHOH CHUTYallUH.
Haxomute cmoco0 pemieHust 3a7ad, CBsI3aHHBIX C
yIOpSAOYEHHEM, CPaBHEHHEM JIpo0Oeit

Hen

cTBHA ¢ ApoOsAMHU. (35 yacoB)

CrnosxeHue 1 BBIYUTaHUE ApoOei.
CwMmemannsie ApoOu.

CroxeHue 1 BBIYUTAHUE
CMEIIaHHBIX JpOoOeH.

YMHOXeHnEe apooeii.

Jlenenne npooeid.

HaxoxaeHue 4acTu 1e10ro U 1ejaoro
10 €r0 YacTH.

3amauu Ha COBMECTHYIO paboTy.
O0630p ¥ KOHTPOJIb.

MopaenupoBaTh CJIOXXKE€HHWE ¥ BBIYHUTAHUE Jpobel ¢
MOMOIIBIO PEATBHBIX O0OBEKTOB, PHUCYHKOB, CXEM.
DopMynHpOBaTH, 3aMUChIBaTh C  TIOMOIIBI0  OYKB
nmpaBujia  JIGUCTBUH C  OOBIKHOBEHHBIMH  JIPOOSMH.
BbruucisaTe 3HAYEHHS UYMCIOBBIX BBIPAKCHUH, co-
JIepKamux — 1poou; MPUMEHATH  CBOMCTBa  apud-
METHYECKUX EUCTBUI ISl pallMOHAIN3AI[MN BEIYUCICHUN.
KommenTupoBate X0 BeIunciieHus. Vcmons3oBaTh
IPUEMBI MIPOBEPKHU pesynbratoB. [IpoBoauTh
HECJIOJKHBIE MCCJIEIOBAHHUSA, CBSA3aHHBLIE CO CBOMCTBAMU
IpOOHBIX  YHCe, onupasch Ha YHUCIOBBIE
AKCIIEPUMEHTHI. Pemare TEKCTOBBIE . 3aJavd,
cojepxaniue ApoOHbIe HaHHBIC. Mcmonb30BaTh MpUEMBI
pelieHusl 3a7ad Ha HaXOXICHHE YacTH IEJIOr0 H IEJI0T0
IO €r0 YacTH

Mmuororpanauku. (10 yacos)

['eoMeTpuueckue Tena M UX M30-
OpaxeHue.

ITapannenenunes.

O0bEM napaenenuneaa.
ITupamupa.

PasBeprka.

Pacno3naBare Ha 4yepTexkax, pUCYHKax, B OKpYKaIoILIeM
MHUpPE MHOTOrpaHHUKU. V300pakaTh MHOTOTPaHHUKHM  Ha
KjeTyato  Oymare. MonenupoBaTb MHOTOTPAaHHHMKH,
UCNONB3ysl OyMmary, IUIACTUJIMH, IIPOBOJIOKY U JIp.

PaccmarpuBarh mpocreiiiiue ceueHus] IPOCTPAHCTBEHHBIX
¢uryp, nongydaemple  NMYT€M  NPEAMETHOIO  WJIH
KOMIIBIOTEPHOTO MOJEIUPOBAHUs, OINPEACHATh HUX BH.
W3rotaBnuBaTh NPOCTPAHCTBEHHBIE (PUI'YPBI U3 PA3BEPTOK;
pacrio3HaBaTh  pa3BEPTKUM  Kyba, mapajulelenumnesna,
nupamuael.  MccnegoBare M onmmchiBaTh  CBOMCTBA
MHOTOTPaHHHUKOB,  HCIOJB3Ys 9KCIIEPUMEHT,
HaOIoIeHre, U3MepeHne, MoaenupoBanue. Mcrnonp3oBaTh
KOMIIBIOTEPHOE MOJEIIMPOBAHUE M 3KCIIEPUMEHT IS
U3YYEHHUsl CBOWCTB IPOCTPAHCTBEHHBIX TeJ. BbluncisaTh
00BEMBI  MapajuleenunenoB. BbipaxaTb OJHU €TUHHIIBI

o0néMa yepe3 apyrue. Pemarh 3amaud Ha HaXOXKJIECHUE
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| 06BEMOB HapalIenenHIeIOB

Tabauubl u quarpamMmel. (8 yacoB)

Urenue 1 cocTaBiieHUE TAOIHII.
JlnarpaMMBl.
Omnpoc o0IIeCTBEHHOTO MHEHHUS.

AHanmu3upoBaTh  TOTOBBIE TAaOMUIBI W JUArpamMMBbl;
CpaBHUBaTh MEXay co00il JaHHBIE, XapaKTePU3YIOIIUE
HEKOTOPOE SIBJICHHE HIIM IIpouecc. BBIIOJIHATL coop
uHpOpMauu B HECJIOKHBIX CIIy4asX; 3alOJIHAThH
IIPOCThIE TAOJIUIIBL, CIIETys HHCTPYKLIUU

IloBTOpeHue — 7/ yacos

PesepB Bpemenu -2 yaca

6 Kkiacc

IMoBTopenue. Jdeautesn U kpaTHble. Haumenninee oduiee kpatHoe. (1 yac)

Jpo6u u npouentol. (18 yacon)

Uto MBI 3HaEM 0 APOOSIX
Brruncnenus c
«MHoOTO3TaKHbIE» ApOOU
OcHoBHBbIE 337]au Ha ApoOu
YT0 Takoe npoueHT
CronbuaTble U KpYroBbl€ THarpaMMbl

TpoOsMuU

[IpeoOpazoBriBaTh,  CpaBHUBATH H  YIOPSAAOYMBATH
OOBIKHOBEHHBIE  JIpOOM;  BBITIOJIHATH  BBIYUCIICHUS C
Ipo0siMU;  HUCCIIEZIOBaThb YUCJIOBBIE 3aKOHOMEPHOCTH;

UCTIOJIF30BaTh MPHUEMBI pEIICHUS OCHOBHBIX 3a/a4 Ha
npobu. OOBSACHATH, UYTO TaKO€ IMPOLEHT, YHNOTPeOATh
000pOTBI pPEYM CO CJIOBOM «IIpoLEeHT». BrIpaxkaTh
MIPOIICHTHI B Ipo0sX U ApoOu B mporieHTax. Pemars 3aqaun
Ha HaxOXJEHHE IPOICHTOB OT BEJIWYHHEL V3BIeKath
uHpOpMannio W3 TAONMMIl W JaUarpaMM, BBITIOJHSTH
BBIUMCIICHUS] 110 TaOJIWYHBIM JaHHBIM; ONPEACTSATH IO
auarpamme HauOosbIee u HauMeHbIlIee u3
MPEJICTaBICHHBIX JaHHBIX

IIpsimble HA MJIOCKOCTH M B MpocTpaHcTBe. (7 4acoB)

[Tepecekaroniuecs npsimpie
[TapannensHble NpSIMBIE
Paccrosnue

3anuchiBaTh U YWTATh JeCATUYHBIE ApoOu. M3o00paxkarth
JECATUYHBIC TPpOOU TOYKAaMU HAa KOOPAMHATHOM TPSMOIA.
[IpencraBisiTh OOBIKHOBEHHBIE APOOH B BUJE ACCATHIHBIX
U JCCSITHYHBIC B BHUJC OOBIKHOBEHHBIX. [IpuBOIUTH
NpUMEPhl  DKBUBAJICHTHBIX  IPEACTABJICHUN  TPOOHBIX
yucen. CpaBHUBATh U YHOPSIOYUBATH JECATUYHBIC APOOH.
Hcrnonp30BaTh IKBUBAJICHTHBIC MPEACTABICHUS IPOOHBIX
YyuceN MPU MX CPaBHEHUH, MPU BBIYUCICHUAX. BeIpaxkaTh
OJHM €IWHUIIBI M3MEPCHHUS BEIMYMHBI Yepe3 Jpyrue
(METpBI B KIJIOMETpaxX, MUHYTHI B Yacax U T. I1.)

Jlecs

THYHBIE APoOH. (9 yacoB)

JlecaTuHas 3amuch JApoOeH.
JlecaTuuHble ApOOH U
MeTpUYecKas cucremMa Mep.
ITepeBos OOBIKHOBEHHOH ApoOH B
JECATUUHYIO.

CpaBHEHUE NECATUYHBIX APOOEH.

3anuchIBaTh M YWTATh JACCSITHYHBIC JPOOH.
[TpencTaBisiTh OOBIKHOBEHHBIC APOOHM B BHJIC
JNECATUYHBIX U JIECATHYHBIE B BHJIE OOBIKHOBEHHBIX;
HAXOJHWTh JCCATHHHBIC MPUOIMKCHHUS OOBIKHOBCHHBIX
IpoOei.

CpaBHUBATh U YIOPSAOYUBATH JECATHYHBIE TPOOHU.

JleiicTBUS

¢ KecATHYHbIMH apodsimMu. (31 yac)

CnoxeHre W BBIUMTAHUE JIECATHY-
HBIX JIpo0Oeit

VYMHOXEHUE U JeJICHUE JIeCITUIHON
npo6wu Ha 10, 100, 1000

YMHOXKEHUE AeCATUYHBIX Ipo0eit
Jlenenue necATUYHBIX IpoOeit

CDOpMy.]'II/IpOBaTL IIpaBuiIa JEUCTBUH C JI€CATUYHBIMU
I[pO6$IMI/I. BEIUKCaATh 3HAYEHUS YHCIOBBIX BLIpa)KCHI/II\/'I,

coJICprKaux )IpOGI/I; NNPpUMCHSTH CBOMCTBaA
apI/I(I)MCTI/I‘-IeCKI/IX JIercTBUI AJIA panuoHaIn3anun
BBIYMCJICHHH. Hccnenopathb HCCJIOXHBIC YHCJIOBBIC
3aKOHOMCPHOCTH, HUCIIOJB3YSl YHCJIOBBIC SKCIICPUMCHTEI.
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Henenue JIECSITUYHBIX
(mponomkeHue)

npo0eit

OxpyriieHne AecaTUYHBIX 1po0eit

3amayu HA OBMKEHUE

BbIMONHATE  NPUKUAKY W OIEHKY  pe3yJbTaToOB
BbIUUCIeHUH. OKpyIIATh ACCATHYHBIE JAPOOH, HAXOAUTH
JeCATUYHBIE  MPUOMIDKEHUST  OOBIKHOBEHHBIX  JIPOOEH.

Pemath TekcTOBBIE 3amauu apu(PMETHYSCKUM CIIOCOOOM,
UCIIOJb3Ys Pa3IMUHbIE 3aBUCUMOCTH MEXK]y BEIMUYUHAMH
(CKOpOCT®H, BpeMH, paccTosiHuE; pabora,
MIPOU3BOAUTEILHOCTh, BPEMS U T. I1.); aHAIM3UPOBATH U
OCMBICIIMBATh TEKCT 3a/1a4M, epeopMyIupoBaTh yCIOBUE,
U3BJIEKaTh HEOOXOIMMYI0 HMH(OpMAINIO, MOJEIUPOBATh
YCIOBHE € TIOMOIIBIO CXE€M, PHUCYHKOB, pPEAIbHBIX
MPEAMETOB; CTPOUTH JIOTUYECKYIO LIETIOYKY PaCCyX ICHUI;
KPUTHUYECKU OIEHUBATH TMOJYyYCHHBIA OTBET, OCYIIECTBIISATh
CaMOKOHTPOJIb, TPOBEPSII OTBET HA COOTBETCTBHE
ycioBuro. Pemarte 3amau  Ha  HAXOXKACHWE  YacTH,
BBIPQKCHHOM IECATUYHON IPOOBIO OT TaHHOW BETUYUHBI

OKpy:KHOCTB. (9 YacoB)

OKpY)XHOCTb | MpsiMast

JIBe OKPYXHOCTH Ha TJIIOCKOCTH
[TocTpoenne TpeyroyibHUKA
Kpyraeie Tena

PacriosHaBaTte  pasnuuHBIE CIy4aW B3aUMHOIO  pac-
MIOJIOKEHUSI TPSIMOM M OKPYKHOCTH, JIBYX OKPYKHOCTEH,
n300paxkaTh UX C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
oT pyku. Pacrio3HaBate HUIMHIP, KOHYC, IIap, H300pakaTh
UX OT pYKH, MOJAEINPOBATH, UCTONb3ys  Oymary,
IUIaCTUJIMH, TPOBOJIOKY U Ap. MccnenoBaTe M ONKCHIBATH
CBOWMCTBA KPYIVIBIX TEJ, HCIOJb3YyS  OIKCIIEPUMEHT,
HaOIro/IeHNe, U3MEPEHUe, MOJIEIMPOBAaHHUE, B TOM YHCIE
KOMIIBIOTEPHOE MOJIEJTMPOBAHUE. PaccmatpuBats
IIPOCTEHIINE CEUYEHUsI KPYIJIBIX TEJl, IOJIy4aeMbI€ ITyTEM
IIPEIMETHOTO WM KOMIIBIOTEPHOTO  MOJEIMPOBaHMS,
ONPEIEIATh UX BUJL

OTtHomeHnust M mpoueHThl. (14 yacoB)

YTto Takoe OTHOILIEHHE
JleneHre B JaHHOM OTHOIIICHUH
«I"maBHas» 3a/1a4a Ha IPOIEHTHI
BripaxeHue OTHOIICHUS B
LIEHTaX

npo-

CocTaBnsiTh OTHOIICHHUS, OOBACHATH CMBICH KaXJOro
COCTaBJIGHHOTO OTHOIIEHUSI. Haxoauth oTHOLIEHUE
BEJIMYMH, pellaTh 3aJa4yd Ha JeJICHUE BEIUYMHBI B
TaHHOM  OTHOmIeHHH. OOBSICHATH, YTO IOKa3bIBaeT
MmaciiTad (KapThl, IUIaHa, MoJenH). BwipaxkaTh MpOLEHTHI
NECSITUYHOM IpoObI0, TEPEXOIUTh OT AECITUYHOM IpoOHU K
IPOLIEHTaM, pellaTh 33Ja4dl Ha BBIUMCIIEHHE MPOIIEHTa OT
BEIMYMHBI M BEJIMYUHBI MO €€ TPOIEHTY, BBIPAXKaTh
OTHOIICHHE [JIBYX BEIUYMH B TPOLIEHTAX. BBIMONHATH
CaMOKOHTpOJIb TPU HAXOXKIACHUU TPOICHTOB BEIUYHHBI,
UCTIOJIB3YS MPUKUIIKY

Cummetpus. (8 yacosn)

OceBas cummeTpus
Ocb cuMmMeTpun GUrypsl
LentpasnbHas cuMMeTpus

Haxomute B OKpyXKamwlleM MHpE IUIOCKHE M IIpo-
CTPaHCTBEHHBbIE CHUMMeETpHuHble (urypsl. PacnosHaBarh
IUIOCKUE (UIYphl, CUMMETPHYHbIE OTHOCHUTEIBHO HPSIMOH,
OTHOCHUTEJIBHO TOYKH, MPOCTPAHCTBEHHbIE (UTYPHI,
CUMMETPHUYHBIE OTHOCHUTEIBHO IUIOCKOCTH. CTpouTh
Gurypy, CUMMETPUUYHYIO JJAHHOH OTHOCUTENIBHO TMPSMOH,
OTHOCUTEIIBHO TOYKH, C IIOMOINbI0 HMHCTPYMEHTOB,
u3o0paxkaTb OT pyku. KoHCTpyupoBaTh OpHAMEHTHI U
NapKEThl, UCIOJIb3YsI CBOMCTBO CUMMETPUHU, B TOM YHCIE
Ha KOMIIBIOTEPE

Beipaxenus, gopmyJibl, ypaBHeHus. (15 yacos)
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O MareMaTH4eCKOM S3BIKE
BykBeHHBIE BBIPAKCHHUST W YHCIIOBBIC
[OJICTAHOBKH

@opmynsl. Beruncnenus 1o ¢op-
MyJIam
@opMynbl  JIUHBI  OKPYXKHOCTH,

IIOLIaAM Kpyra U o0béMa mapa
Yrto Takoe ypaBHEHUE

Hcnonp3oBarh OyKBBI MpH 3alMHCH  MaTEeMaTUYECKUX
BBIPAKECHUA U MPEJUIOKEHUNH: IMPUMEHATh OYKBBI IS
0003HAUEHHsI YMCelN, Ui 3alUCH OOUIMX YTBEPKICHH,
COCTaBIATh OYKBEHHBIE BBIPAXKEHUS 1O YCIOBUSAM 3ajad.
Bbruncnare yncnoBoe 3HaueHHE OYKBEHHOTO BBIPAKECHUS
OpU 3aJaHHbIX 3HadeHUsX OykB. CocTaBiiATh (QOpPMYIIbI,
BBIPAXKAIOIIME  3aBUCUMOCTH  MEXKIy  BEIMYMHAMH,
BBIUUCIIATH 110 popmynam. CTPOUTH pedeBble KOHCTPYKIHH
C HCIIOJIb30BAaHMEM CIIOB  «ypaBHEHHUEY, «KOpEHb
ypaBHeHus». IIpoBepsTh, ABJIETCA JIM YKa3aHHOE YHUCIIO
KOpHEM ypaBHEHHMs. Pemare mpocreWinne ypaBHEHHS Ha
OCHOBE  3aBHCHMOCTEI MEXIY KOMITIOHEHTaMU
apuMeTUIECKIX JICACTBUH. CocTaBusTh
MaTeMaThUyeckue Mojenu (ypaBHEHHs) IO  YCIIOBUSIM
TEKCTOBBIX 3aJ1a4

Heabie uncaa. (12yaco)

Kakwne uncna Ha3pIBAIOT LEIBIMH
CpaBHEHHE 1ENBIX YUCENT
CrnokeHne IeNbIX YHUCEeN
Brrauranme 1eapIx uncen
VMHOXKEHIE U IeTICHHE IICIIBIX YHCENT

[IpuBOoUTE NpUMEpPBl HUCHOJIB30BAaHUS B OKPYKAIOIIEM
MUpEe LEeNbIX YHcen (TemrepaTypa, BBIUTPBIII-IPOUTPHIILI,
BbIILIE-HIDKE YPOBHS MOps U T. I.). XapakTepu30BaTh
MHOECTBO ILeNbIX 4yuces. CpaBHUBATH, YNOPSAAOUYUBATH
L[EJIbI€ YNCTIa, UCNONB3yd KOOPAWHATHYKD MPAMYK  Kak
HarJISIIHYIO onopy. ®opmynnpoBaTth mpaBwiIa
BBIYMCIICHUS] C LEJNBIMM YUCIaMH, HAXOJWTh 3HAYEHUS
YHUCJIOBBIX BBIPAXKEHHM, COIEPKAUX JACUCTBUS C LEIbIMU
yucliaMy. BpuncisaTh 3HaueHUs: OYKBEHHBIX BBIPAYKEHUUH
IPU 33/IaHHBIX IEJIBIX 3HAYEHUSIX OYKB

Muo:xec

TBa. KomOunaropuka. (11 yacon)

IlonsTHE MHOKECTBA

Omneparuy HaJ MHOKECTBAMHU
Pemenne 3ama4 ¢ MOMOIIBIO KPYTrOB
Ditnepa

Kombunaropusie 3agaun

[IpuBoauTh  TpHUMEPbl  KOHEUHBIX U  OECKOHEYHBIX
MHOKECTB M3 O0JIaCTH HATypajbHBIX W IIENIbIX YHCEI.
Haxoguts oObeauHEeHHE M TepeceYeHHe KOHKPETHBIX
MHO>KECTB. WnmoctpupoBath TEOPETUKO-
MHO>KECTBEHHBIE TOHATHS C MOMOIIBIO KpyroB Diliepa.
OO6cyX/1aTh COOTHOIICHHSI MEKTy OCHOBHBIMU YHCIIOBBIMU
MHOKecTBaMu.  [IpuBOIUTH  mpuUMEpbl  HECIIOKHBIX
Kiaccu(ukanuii U3 pa3IMvHbIX obOsacTed >ku3HU. Pemiathb
KOMOHMHATOPHBIE 3a7]a4u METOJIOM Mepedopa BapHaHTOB

Paunonaabupie ynciaa. (16 yacon)

Kakue wuywucia Ha3pIBalOT —paiuo-
HaJbHBIMH

CpaBHEHHME paAllMOHAIBHBIX YHCEIL.
Monayinb uncia

JlelictBusg ¢ panvOHaJIbHBIMU YHC-
JIaMH

Yto Takoe KOOpAUHATHI
[IpssMOyronpHble  KOOpPAMHATHI
MJIOCKOCTH

Ha

Xapakrepu3oBaTb  MHOXECTBO  PAallMOHAIBHBIX  YHCEIL.
N300paxars  MOJOXHUTEIbHbIE U OTpHULATENIbHBIE
paloHaIbHBIEC YUCIIa TOYKAaMU Ha KOOPAUHATHOM NPSAMOM.
[TpyuMeHATh U IOHUMATh TEOMETPUYECKUN CMBICI IOHATHS
MOOYIA 4ucna, HaXOOUTh MOJYJb PAIlMOHAIBHOIO YHUCIIA.
CpaBHUBaTh M yYNOPSAAOYMBATH pPAlMOHAIBHBIE YHCIA.
@opMynupoBaTh IpaBWila  BBINOJIHEHUS  JIEHUCTBUHA  C
pallMOHAJIBHBIMM ~ YWCIAMH,  BBIYHCIATH  3HAYECHUS
YHUCJIOBBIX BBIPAXEHUH, COACP)KALUX pPa3HbIEC NIEHCTBUS.
[IpuMeHATH CBOMCTBA CIIOKEHUS W YMHOXCHHS JJIA
npeoOpa3oBaHuss CyMM U Tpou3BeaeHud. OOBIACHATH U
WIIIOCTPUPOBATh  IIOHATUE  NPAMOY20JIbHOU CUCHEMbL
KOOpOUHAM HA NAOCKOCMU, TIOHUMAaTh W TPUMEHATh B
peun COOTBETCTBYIOIIME TEPMUHBI U CUMBOJUKY. CTPOUTH

Ha KOOpI[HHaTHOﬁ IINIOCKOCTH TOYKH U (I)I/Il"ypBI 1o
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| 3aIaHHBIM KOOpAWHATaAM, OIIPCACIIATH KOOPAMHATBI TOUCK

MHOroyroJIbHUKM 1 MHOTOrpaHHUKH. (10 yacoB)

[TapamienorpamMm
[Tnomanu
[Ipusma

Pacnio3naBate Ha uepTexkax, pUCYHKaX, B OKPY>KaIOIIEM
MHUpE TapajuiesIorpaMMBbl, MPaBUJIbHbIE MHOTOTPAaHHUKH,
npu3Mbl. M300paxkars reoMeTprudeckue GUrypsl OT pyKu U
c MCII0JIb30BAaHUEM YepTEKHBIX WHCTPYMEHTOB.
MogenupoBaTh  T€OMETPUUECKHE OOBEKTHI, HCIOJIb3Ys
Oymary, TUIaCTWJIMH, TpOBOJIOKY u ap. WMccrmemoBary u
OTMCBHIBATh CBOMCTBA T€OMETPUUYECKUX (PUTYpP, UCHOJIB3YS
AKCIIEPUMEHT, HAOIIO/IEHNEe, H3MEPEHHE, KOMIIBIOTEPHOE
MojenupoBanue. PaccMarpuBarth MNpOCTEHIINE CEYCHUs
MHOTOTPaHHUKOB, MOJy4aeMble MYyTEM MPEIMETHOTO WIIU
KOMIIBIOTEPHOTO MOJICTTUPOBAHUS, OMPENEIATh WX BHUJL.
MsroraBnmuBath mpu3Mbl W3 Pa3BEPTOK; pacro3HaBaTh
pa3BEPTKM IWIMHIpPAa U KOHyca. Pemate 3agaud Ha
HaxO0XJIeHNE TUIonIaaeH

IloBTOpeHue — 12 yacos

Pe3epB BpeMeHH - 2 yaca
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AJITEBPA 7-9 kiaccnl

Collepmalme MaTepuaJia

XapaKkTepucTHKa OCHOBHBIX BUI0B
NeATeNbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX 1eliCTBHIi)

7 kjaace

IMoBTOpenue. (3 yaca)

Jlpo6u u npouentsl (13 yacon)

CpaBHenue 1po0Oeid.

Bbuncnenuss ¢ pandoHaJbHBIMHU
YHCIIaMU.

Crenenn C HaTypaJIbHbIM
MIOKA3aTeNeM.

3aauu Ha MPOLIEHTHI.
CraTucTruecknue XapakTepUCTHKH.
O0630p U KOHTPOJIb.

CpaBHUBaTh M YHOPSAJOYMBATH palOHAJIbHBIE YHCIIA.
BBINOMHATE BBIUKCIEHUS C PALIMOHAIBHBIMU YHCIAMU, BbI-
YUCJIATh 3HAYEHUS CTENEHEW C IENbIM II0Ka3aTeleM.
BBINOIHATE NPUKHUIIKY U OLICHKY B XO/1€ BBIYMCIICHUM.

Hcnonb3oBaTh 3KBUBAJICHTHBIE MPEJCTABICHUS IPOOHBIX
yuceln IpU CPAaBHEHUMM M B BbhIUMCIeHHAX. [IpoBoauTh
HECJIOKHBIE HCCIIEIOBAHMS, CBS3aHHBIE CO CBOMCTBAMH
JPOOHBIX YKCEl, ONMUPASICh HA YNUCIOBBIE SIKCIIEPUMEHTHI (B

TOM  4YHMClI€ C  HCIOJIb30BAHMEM  KaJbKYJIATOpA,
KOMIIBIOTEPA).

OcymectBnate  nouck  uHpopmauuun (B CMU),
coJepkalllell  JaHHble, BbIPAKEHHbIE B  IPOICHTAX,

WHTEPIPETUPOBATh 3TH JaHHble. Pemare 3agaun  Ha
MPOIIEHTHl U JApOOM (B TOM YHCIE 3aJa4dl U3 PEATbHOU
MPAKTHKH, UCTIOJb3Yys IPU HEOOXOAUMOCTH KaJIbKYIISITOP).
[IpuBOIUTE NpUMEpPHl YHUCIOBBIX JaHHBIX (LIEHA, POCT,
BpeMs Ha JIOpPOTy), HaXOAWTh CpeaHee apupMeTHIecKoe,
MOJY U pa3Max YMCIIOBBIX HAOOpPOB, B TOM YHCIIE U3BJIEKAs
HEOOXOAMMYI0 HWH(MOPMAIMIO W3 TaONHI] W JUArPaMM.
[TpoBomuTh coaepKaTenbHble MPUMEPHl HCIIOJIb30BAHUS
cpenHero apu@MeTuyeckoro, MOJbl W pa3Maxa s
OTIMCaHUA JaHHBIX (JeMorpapuuecKkue U COLMOJIOrHUeCKre
JTAaHHbIE, CHOPTUBHBIE TOKA3aTENH U JP.)

IIpsimasi m oOpaTHasi MPONOPUMOHAIBLHOCTD (8 YacoB)

3aBUCUMOCTD U (DOPMYIIBI.
[Ipsmas
OO6partHasi TpOMOPIHUOHATIEHOCTb.
IIponopumu. Pemenue  3amau
MOMOIIBIO TPOTIOPIIMIA.
[IponoprimoHanbHOE JEIEHUE.
O0630p ¥ KOHTPOJIb.

IpOoInopHHOHAJIbHOCTD.

C

MopenupoBaTh HECIIOXKHBIE 3aBUCUMOCTH € IOMOUIBIO
dbopMyn;  BBIIOJNHATH  BbIUMCICHHS 1O  (opMylam,
BBIpaXKaTh U3 GOPMYJIbl OHU BETUYUHBI Uepe3 ApyrHe.
Pacno3naBars CBOMCTBa  MPSIMOH u obpaTHoM
MPONOPUMOHAIBHOCTU JUIsl BBINOJHEHUS MPAKTUYECKHUX
pacu€TtoB. Pemath TEKCTOBbIE 3aJaud Ha MOPAMYIO H
o0paTHyl0O  MPOMOPIMOHANbHBIE  3aBUCHUMOCTH,  Ha
MPOMOPLUUOHAIILHOE JIeJICHHE (B TOM YHCJEe C KOHTEKCTOM
U3 CMEXKHBIX JUCHUIUIMH, W3 pEalbHON  KHU3HH).
AHanu3upoBaTb M OCMBICIMBAaTh  TEKCT  3ajJayH,
MOJIEIMPOBATh YCIOBUE C IIOMOILIBK) CXEM, CTPOUTH
JOTUYECKYI0  LEMOYKY  PACCyXIAECHUW;  KPUTUYECKHU
OLICHHUBATh MIOJIyYEHHBIN OTBET, OCYILECTBIATh
CaMOKOHTpPOJIb, IIPOBEPsAsi OTBET HA COOTBETCTBHUE
YCIJIOBHIO.

Beenenne B aareopy (9 yacos)

bykBeHHas 3amuch CBOMCTB JAEHMCTBUI
HaJl YuCIaMu.

[IpeoOpazoBanre OYKBEHHBIX
BBIPAXKCHUI.

HpI/IMCHSITL SA3BIK aHFerLI npu BBITIOJTHCHHUHA
DJICMCHTAPHBIX 3HAKOBO-CUMBOJHNYCCKHUX JEeHCTBUH:
HCIIOJIB30BaTh 6YKBLI JJIsL 0003HaUYCHUS quCCII, 4JId 3aIlIMCH
O6I.I.II/IX YTBep)KﬂeHHﬁ; MOJCJINPOBATH 6yKBCHHBIMI/I
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PackpbiTe ckoOoK.
[TpuBenenne NOJOOHBIX ClIaraeMBbIX.

BBIPQKCHUSIMH YCIIOBHSI, OIICAHHBIE CIIOBECHO, PUCYHKOM
wii  ueprexoM; IlpeoOpa3oBbiBaTh  anrebOpanueckue
CyMMBI M TPOU3BEIACHUSA (BBIIOJHATH TPHUBEICHHUE
NOJOOHBIX CJIaraeMbIX, PAcKpbITHE CKOOOK, YIpOILEHHUE
IIPOU3BENICHUN).

BbIMONHATE  YHMCNOBBIE TOACTAHOBKH B OyKBEHHOE
BBIPA)KCHUE, BBIYHCIIATH YHCIOBOE 3Hau€HHE OyKBEHHOTO
BBIPA)KCHUSI.

Yy

aBHeHus. (10 yacos)

AnreOpandeckuit
3az1a4.

KopHuu ypaBHeHus.
Pemrenne ypaBHeHuUN.
Pemrenne  3amau
YPaBHEHUM.

C

croco®  pemeHus

MOMOIIBIO

[TepexoauTh OT CJIOBECHOW (OPMYIUPOBKH  yCIOBHS
3a/a4d K aiaredpanyeckoil MoJenu IyTEM COCTaBICHUS
ypaBHeHUs. [IpoBOIUTH JOKa3aTeIbHBIE PACCYXIEHHUS O
KOPHSIX YpPaBHEHHS C OINOPOM Ha OMpPENeTCHUs KOPHS.
OObsicHATE U GOPMYIHPOBATH MpaBUia TPEOOpPa30BaAHUS

ypaBHeHud.  KoHCTpywpoBare  alroput™M  pelICHMS
JMHEWHBIX  YpaBHEHHIA, pacno3HaBaTh JIMHEWHBIE
YpaBHEHUs, peEllaTh JIMHEWHBIE YPaBHEHHs, a TaKKe

YpaBHCHH:A, CBOAANIMECA K HUM, C ITIOMOIIBIO HpOCT@fIHIHX
npeoOpazoBaHMIA.

Pemate TekcTOBBIE 3amaud anreOpandecKUM CIOCOOOM:
COCTaBJISITh ypaBHEHWE 110 YCIOBUIO 3aJadyH, pemarh

cocTaBjieHHOe ypaBHeHue. [IpoBoaMTH paccyxIeHus,
OCHOBAaHHBIC HAa HMHTCPIIPETAINU YCIIOBUA IIOCTaBJIEHHOU
3aJaud, JJI  TOMCKa ILENbIX KOpHEH  HEKOTOPBIX
HECJIOKHBIX HEJINHEWHBIX YPABHEHUN.
Koopaunartsl u rpadpukmu (10 yacos)
MHOXecTBO TOUeK Ha KoopAuHATHONW | M300pakarh mappl 4ucen TOYKaMU  KOOPAWHATHOM
MPSMOI. mI0CKoCcTH. CTpPOUTh Ha KOOPJAMHATHOM  IUIOCKOCTH
PaccrostHue Mexay ToukaMu Ha FEOMETPUYECKHE H300paKeHUs MHOXKECTB, 3aJaHHBIX
KOOPJIUHATHON MPSIMOIA. anredpanveck, OTIHCHIBATh MHO>KECTBa TOYEK
MHosxecTBa TOUEK HAa KOOPAUHATHOM | KOOPIAMHATHOW  IJIOCKOCTH  (00JIacTH, OrpaHUYCHHbIE

TUIOCKOCTH.
I'paduxmn.

Emié HeckoIbKO BaXKHBIX TPAHKOB.
I'paduku BOkpyr Hac.

TOPU3OHTAIBHBIMA U BEPTUKAIBHBIMH TMPSAMBIMA U TIP.)
anreOpandecKUMH COOTHOIIICHHUSIMH.

Crpouts TpaduKu JMHEWHBIX (QYHKIUH, 3aJaHHBIX
anredpandecKuMu COOTHOILICHHUSIMH, MIPOBOIUTD
HECJIOKHbBIE UCCIIEAOBAHMS 0COOCHHOCTEH 3TUX TPaUKOB.
MopenupoBaTh  peajbHble 3aBHCHUMOCTH  TpaduKamiu.
Yurath rpaduky peaibHbIX 3aBUCUMOCTEIA.

CBolicTBA CTENEHH C

HATypaJbHbIM Noka3aresieM (10 yacos)

[IpousBeneHne U 4acTHOE CTENEHEH.
CreneHb CTENEHU, TPOU3BEICHUS U
Ipoou.

Pemenne koMOMHATOPHBIX 3a/1a4.
[IepecranoBku.

®opmynupoBaTh, 3aIMCHIBATH B CUMBOJIHYECKOH (opme u
00OCHOBBIBaTh  CBOWCTBA CTENEHW C HATypabHBIM
nokasaTteieM, INPUMEHATh  CBOMCTBa  CTENEHH UL
npeoOpa30BaHus BBIPAKEHUN U BBIYUCICHUN.

[TpuMeHATh MPaBUIO KOMOMHUPOBAHHOTO YMHOXKEHUS JUIS
peleHusl 3a7ad Ha HaxO0XJAEHUE YHcCia OOBEKTOB WIIU
KOMOMHAIMHA (JMaroHald MHOTOYTOJIbHUKA, PYKOTIOXKATHS,
YHCII0 KOAOB, LIM(POB, MapoJiel U T.IL.).

Pacno3uaBath 3agadu Ha OIMPECACIICHUC qucia
MEpeCTaHOBOK n BBITIIOJIHATH COOTBCTCTBYIOIIIUC
BBIYHCIICHUA.

MHuorowiensbl (16 yacon)

O,Z[HOLIJ'ICHLI 1 MHOTI'OYJICHBI.

| BrinoaHsaTh ASHCTBUS ¢ MHOTOYJICHAMH.
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CnoskeHue U BEIYUTaHUE
MHOT'OYJICHOB.

VYMHOXEHHE OJHOYJICHA Ha
MHOTOYJICH.

VYMHOXKEHHE MHOTOYICHA Ha
MHOTOYJICH.

Dopmyiibl KBagpaTa CyMMBbI U
KBaJipaTa pa3HOCTH.

Pemenne 3amau Ha IBIOKEHHE C
IIOMOIIIBIO YPABHEHMIA.

Jloka3biBaTh (OPMYINIBI COKPAIIEHHOTO YMHOXKEHUS (JUIs
JBYWICHOB), IPUMEHATh MX B  IpeoOpa3oBaHUU
BBIPDQ)KCHUM W BBIYMCICHUAX. IIpoBoauTh uccienoBaHusA
JUIsl KOHCTPYUPOBAHUS U IOCIEAYIOIIETr0 JOKa3aTeabCTBA
HOBBIX ()OPMYII COKPAIIEHHOTO YMHOYKECHHUSI.

Pemate ypaBHEeHus, cBoasIMecs K JUHEWHbIM. Pemarh
TEKCTOBBIE 3a/1a4u anreOpandecKkum CIOCOO0OM:
MOJEJIIMPOBATh YCJIOBHE 3a/adyd PUCYHKOM, YEPTEKOM;
NEePeXOJUTh OT CJIOBECHOH (OPMYIUPOBKH  YCIOBHS
3a/a4d K aiaredpandyeckoil MoJenu IyTEM COCTaBICHUS
YPaBHEHUS; PEIIaTh COCTABICHHOE YPABHEHHUE.

Pa3jioskeHne MHOTOYWIEHOB HA MHOKUTEJIH. (16 yacoB)

Brinecenune o01ero MHOKHTENS 3a
CKOOKH

Crioco0 rpynmupoBKHy.

@opMyita pa3HOCTH KBAJPaTOB.
DopMyIbl Pa3HOCTH U CYMMBI KyOOB.
Paznoxenne Ha MHOKUTEIH C
MIPUMEHEHHEM HECKOJIBKUX CIIOCOOOB.
Pemenue ypaBHEeHHI ¢ TOMOIIBIO
pa3NoKeHUsT Ha MHOKHTEITH.

BEIMONHATE pa3nokeHue MHOTOWJICHOB HA MHOXKHTEIH,
OpUMEHSST  pa3NiMyHble  CHOCOOBI;  AHAJTU3UPOBATH
MHOTOWIEH W pPAaclo3HaBaTh BO3MOXXHOCTHh IMPHUMEHEHHS
TOTO WJIM MHOTO MpHEMa Pa3NIOKEHHUS €ro Ha MHOXKHTEIH.
[MpumensaTey paznuyable  (GOPMBI  CAMOKOHTPOJISL  TPH
BBITIOJTHEHUH MTPE0Opa30BaHUI.

[TpuMeHSATh pa3lio’KeHWE HAa MHOXKHUTEIM K PEIICHHIO
YpaBHEHUM.

YacroTa 1 BepOATHOCTD (7 4acoB)

CrnydaiiHble COOBITHSA.
YacToTa cmydyaliHOTO COOBITHSA.
BeposTHOCTB City4aitHOTO COOBITHSI.

[TpOBOUTH SKCIIEPUMEHTBI CO CIIyYalHBIMH HCXOJaMH, B
TOM YHCJIE C TOMOINBIO KOMIIBIOTEPHOTO MOJICIHPOBAHMUS,
MHTEPIPETHPOBATh MX PE3YIbTaThl. BBIYUCIATE YHCTOTY
CITy9aiiHOTO COOBITHS; OIECHUBATH BEPOSITHOCTH C MIOMOIIBIO
YaCTOTHI, TIOJYYCHHOW OIBITHBIM IMyTEM; MPOTHO3HPOBATH
YaCTOTY HACTYIUICHHS COOBITHS TI0 €r0 BEPOSTHOCTH.
[TpuBOIUTE TIPUMEpPHI CIIyYalHBIX COOBITHI, B 4aCTHOCTH
JIOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHH, MaJIOBEPOSATHBIX
coObiTrii.  [IpuBOAWMTH  TpHUMEpPHl  PABHOBEPOSTHBIX
COOBITHIA.

IloBTOpEHUE — 5 yacoB

8 kiaace

IloBTOpenue (2 yaca)

I'naBa 1. Anredpanuyeckue apo6u. (20 yacon)

Uto Takoe anreOpanveckas Jpoob.
OcHoOBHOE CBOMCTBO ApoOH.
CrnosxeHue U BBIYUTaHUE
anreOpandeckux JIpooei.
YMHOXEHHE U JIeNIeHUEe
anreOpandeckux JIpooei.
IIpeobpa3oBaHue BbIpaKEHUH,
coJiepKalux anreoOpandeckue Apoou.
CreneHsp ¢ 1EeTIbIM TOKa3aTeNIeM.
CBoiicTBa cTeneHeil ¢ 1ensM
MOKa3aTeNeM.

Pemenue ypaBHeHui 1 3a1a4.

KonctpynpoBats anredpanueckue BelpakeHus. HaxoauTtsb
00nacTh ornpeaeneHus aredpandeckon IpoOu; BHIMOIHSITh
YHCIIOBbIE TOJCTAHOBKH M BBIYHCIATH 3HaUEHUE APOOU, B
TOM YHUCJIE C MOMOLIBIO KaybKynsTopa. dopmynupoBaTh
OCHOBHOE CBOMCTBO anredpanyeckoi Ipodu W MPUMEHSThH
ero It mpeodpa3oBaHus 1poOei. BrImoaHATh neicTBus ¢
anreOpandeckuMu apodsmu. ITpumensTs npeoOpa3oBaHue
BBIpKEHUI Al pelieHus 3aaad. BeipaxaTh nepeMeHHbIe

u3 dbopmyn (duznueckux, r€OMETPUUYECKUX,
OTMHCHIBAIOIUX  OBITOBBIE  cHuTyauuu).  [IpoBOIUTH
WCCJICIOBAHMUS, BBISBIISATH 3aKOHOMEPHOCTH.
@opMyIHpOBaTH  OMpPENENICHHE CTENEeHH C  I[EeTbIM
MOKa3aTeNeM.

q)OpMy.III/IpOBaTL, 3alUChIBaTh B CHMBOJIHMYECKOM (l)opMe n
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WJUTIOCTPUPOBATH NPUMEPAMU CBOWMCTBA CTENEHU C LIEIBIM
MoKa3areyieM; IPUMEHATh  CBOMCTBA  CTENEHH IS

npeoOpa3oBaHUs BBIPAKECHU I 51 BBIUMCIICHH.
Hcnonb3oBaTh 3amuch 4MCEN B CTAaHAAPTHOM BUIE JUIA
BBIDQXKECHHUS  pa3MepoB 0OBEKTOB, JUTUTEIBHOCTH

IIPOLIECCOB B OKpyXkatoimeMm mupe. CpaBHUBaTh uducia U
BEJIMYMHBI, 3allMCAaHHBIE C HCIOJIb30BaHHWEM creneHu 10.
BbINONIHATE BBIYKUCIEHUS C pEaIbHBIMU JaHHBIMU.
BbinonHATE  OPUKUAKY M OLEHKY  PE3yJbTaToB
BBIYMCIICHU.

Pemate ypaBHEHHST C JpoOHBIMH KOX(pQHIMEHTaMHU,
pelaTh TEKCTOBBIE 33/1a4M aIreOpanyecKuM METOJOM.

I'nasa 2. KBagpaTubie kopHu. (15 yacos)

3ajaya O HAXOXACHUM CTOPOHBI
KBajpara.

HppaumnonaibHbIe YnCIIa.

Teopema [Tudaropa.

Ksagpatubrit KOpPEHb
(anrebpanyeckuii Moaxoxn)

I'paduK 3aBHCHMOCTH ¥ = VX.
CBoiicTBa KBaIpaTHBIX KOPHEH.
[IpeobpazoBanue BBIpAKEHUH,
COJIeprKalluX KBaJpaTHbIE KOPHU.
KyOuyeckuii KopeHb.

@opMyIMpOBaTh OMNpEAEIeHUs] KBaJpaTHOTO KOPHS U3
ypcna. IlpumeHats rpaduk GyHKDME y = X° 4
HAXO0X/IeHUs KOPHEW KBaJIpaTHBIX ypaBHEHUH, HCIIOIb3Ys
IpU HEOOXOJIUMOCTH KAaJbKYJISATOP; HMPOBOJUTH OIEHKY
KBaJIpaTHbIX KOpHeH. CTpouTh rpaduk QyHKIHU y = v,
uccienoBath mo Tpaduky e€ cBoicTBa. JlokaswiBaTh
CBOMCTBAa  apu(METHUYECKHX  KBaJIpaTHbIX  KOpHEH;
IPUMEHSTh UX K IPeoOpa30BaHUIO BhIPAKEHUIH.
BpluncnsaTe  3HAYEHHsT — BBIPAXEHUH,  COAEpIKaIUX
KBaJIpaTHbIE KOPHH; BBIMOJIHATH 3HAKOBO-CUMBOJIUYECKHE
JIEUCTBUSI C MCTIOJIB30BaHUEM 0003HAYCHHUI KBAJAPATHOTO U
KyOMYEeCKOTO KOPHSI.

VccnenoBaTh ypaBHeHHe X° = @, HAXOJAUTh TOYHBIE M
npuOIKEHHBIE KOpHH TTpH a >0.

DopMyIHpOBaTh OMNPEIEICHUE KOPHS TPEThEW CTENEHU;
HaXoIUTb  3HAa4eHUs  KyOMYECKMX  KOpHEW, IpH
HE00XO0IMMOCTH HCIIOJIb3Ysl KAJIBKYJISATOP.

I'naBa 3. KBagparnbie ypaBuenus. (19 yacos)

Kakue ypaBHeHUS Ha3bIBAIOTCS
KBaJPaTHBIMH.

dopmysia KOpHEH KBaJpaTHOTO
YpaBHEHUS.

Bropas ¢popmyna kopuei
KBaJpaTHOTO YpPaBHEHHUSI.

Pemenue 3amau.

Henonnbie kBagpaTHbie YpaBHEHUS.
Teopema Buera.

Pa3znosxenue kBagpaTHOro TpexuieHa
Ha MHOKHUTEIH.

Pacno3naBath KBaJIpaTHbIE ypaBHEHUS,
KJIacCUPUIMPOBaTh UX. BpiBoguTh GHopMyny KopHei
KBaJIpaTHOTO ypaBHEeHHMs. Pemate KBajapaTHbIE YpaBHEHUS
— mnonHble W HenonHble. [IpoBoauth mpocteiiniue

UCCIICIOBAaHUS  KBAJpaTHBIX  ypaBHEHHIL. Pemats
ypaBHEHUs, CBOJSIIMECSs K  KBaJApaTHBIM, MYTEM
npeoOpa3oBaHMui, a TaKxKe C TOMOIIBI0 3aMEHBI
MIepEMEHHOM.

Habmronate W aHanu3upoBaTh CBSA3b MEXIY KOPHIMHU U
KodhdumeHTaMu KBaJIPAaTHOTO ypaBHEHHUSI.

dopmynupoBaTh M J0Ka3bIBaTh TeopeMy Buera, a Takxke
o0paTHyl0 TeopeMy, TMPHUMEHATh ATU TEOPEMbl JUIs
peleHus pa3HooOpa3HbIX 3ajay.

Pemate TekcTOBBIE 3amauM aareOpanyuecKuM CrocoOoM:
NEepexXoJUTh OT CJIOBECHOH (OPMYIUPOBKH  YCIOBHS
3aJauu K anredopanyeckoil MoJeNu MYyTEM COCTaBJIEHUS

YPaBHEHHUS; perarp COCTaBJIEHHOE YpaBHEHHUE;
MHTEPIPETUPOBATDH PE3YIBTAT.
Pacriosnasatnb KBaJIpaTHBIN TPEXUJIEH, BBISICHUTD

BO3MOJKHOCTb PA3JIOKCHUA HAa MHOXHUTCIIH, IMMPCACTABIATH
KBaIlpaTHBIﬁ TpéX‘-IJ'IeH B BHUJC TNPOU3BCACHUA JIMHEWHBIX
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MHOUTENEH. [IpumeHsTH pas3In4HbIe
CaMOKOHTPOJISl IPU BHIIIOJIHEHUH NTPE0OPa30BaHUM.
[IpoBoguTe uCCIENOBAaHMS KBAaJIpaTHBIX YpPAaBHEHUH C
OYKBEHHBIMU ko3 urmenramuy, BBISIBUTH
3aKOHOMEPHOCTH.

IIPUEMBI

I'naBa 4. Cucrembl ypaBHeHuii. (20 yacoB)

JIuneliHOE  ypaBHEHHE C
NepPEMEHHBIMH.

I'padux nMHEHHOTO YypaBHEHHUS C
IBYMS IEPEMEHHBIMH.

VYpaBuenue npsimoit Buga y = kx + 1.

JIBYMS

Cucrembl  ypaBHeHui.  Pemenue
CHCTEM CIIOCOOOM CIIOKEHUS.
Pemenne CHCTEM crocooom
[10JICTAHOBKH.

Pemenue 3aga4 ¢ IMOMOIIBIO CHCTEM
YpaBHEHUU

3agaun Ha KOOPJMHATHOM MJIOCKOCTH.

Onpenenstb, ABISETCS JIM Iapa 4YHUCENl pELICHHEM
YpaBHEHUS C JABYMs NEPEMEHHBIMU; NPUBOJUTH MPUMEPHI
peuieHuii ypaBHEHHMM C JByMsl II€pEMEHHbIMH. PemaTh
3aJauu, anreOpandeckod MOJEIbI0 KOTOPBIX SBIISETCS
yYpaBHEHHE C JABYMs IE€PEMEHHBIMHM; HAXOAMUTh ILEJIbIe
peuieHus nyréM nepedopa.

PacriozHaBate ~ nuHEHHBIE ~ ypaBHEHUS C  JIByMs
NEPEMEHHBIMH; CTPOUTH MpsIMble — TpaQUKU JTUHEHHBIX
ypaBHEHHIi; M3BJIEKaTh W3 ypaBHeHHs Buma y = KX + |
MH(POPMALIMIO O TOJIO)KEHUU TMPSAMOM B KOOPAWHATHOM

IIJIOCKOCTH. Pacno3uasats mapaJijiCJIbHbBIC n
MEPECCKAOIMIUECA IpsAMBIC 1o ux YPaBHCHUAM,
KOHCTPYHUPOBATh YpaBHCHHA IIPSAMBIX, MNAapalJICJIbHBIX

JaHHOW mnpsimoil. Mcmosib30BaTh MPUEMBI CAMOKOHTPOJIS
IPU MOCTPOEHUH I'Pa(PUKOB JIMHEHHBIX YpaBHEHUIH.

Pemrate cucreMbl IByX JNMHEHMHBIX YpPaBHEHHU C JIByMs
NepeMEHHBIMU; WCIIOJ30BaTh rpaduyaeckue
NIPEACTABICHNUS JJI1 MCCIECJOBAaHUSA CHCTEM JIMHEHWHBIX
YpaBHEHUH; pemiaTh MPOCTEUIIHNE CUCTEMBI, B KOTOPBIX
OJIHO U3 YPABHEHUN HE SBIIAETCS JINHEUHBIM.

[IpumensaTh anreOpandeckuid amnmapar A1 perieHus 3a1aq
Ha KOOPAMHATHOW IJIOCKOCTH. Pelmiarh TEeKCTOBBIE 3a/lauu
anreOpanveckuM CIoco0OM: TEPEeXOAUTh OT CIOBECHOM
GbopMyTUpPOBKM  YCIIOBUSA 3aJaud K ainreOpandeckoin
MOJEJIM MyTEM COCTABJICHUS CUCTEMBbI YPaBHEHUH; peliaTh
COCTaBJICHHYIO CHUCTEMY YpaBHEHMI; HHTEpPIPETUPOBATH
pe3ynbTar.

I'naBa 5. ®yuknuu. (14 yacos)

Uto Takoe QpyHKIHS.
I'paduk pynkuuu.
CpoiicTBa (hyHKIIHMH.
JluneitHast QyHKIHUS.
k
®ynkius y = x u eé rpaduxk.

Bbruncnsate 3HaueHus (yHKIUHE, 3alaHHBIX GopMyliaMu
(mpu  HEOOXOJMMOCTH  MCHOJB30BaTh  KAIBKYISTOD);
COCTAaBIIATH TAOIUIIbI 3HAYCHHUH (PYHKITHI.

Crpoutrs mo TOoukam rpaduku QyHKIuHA. OnUCHIBATH
CBOMCTBa (YHKIMH Ha OCHOBe €€ rpaduiecKoro
npeacTaBieHus. MoaenupoBaTh peaibHble 3aBHUCUMOCTH
dopmynamu u rpaduxkamu. Uurare rpaduku pearbHBIX
3aBUCUMOCTEM.

Hcnonb3oBath (yHKIMOHATBHYIO CHMBOJIMKY JUISI 3alUCH
pa3Ho00pa3HBIX (PAKTOB, CBA3AHHBIX C paCCMATPUBAEMbIMU
¢byHkumsiMu, oboramias OMBIT BBINOJHEHUS 3HAKOBO-
CHUMBOJIMUECKUX NeWCTBUH. Ctpoutb peueBble
KOHCTPYKIIMM C  HCIOJb30BAHWEM  (PYHKIIMOHAIBHOM
TEPMUHOJIOTHH.

Hcnonp3oBaTh ~ KOMIBIOTEPHBIE  MPOTPaMMBI IS
nocTpoeHuss rpapuKkoB (QYHKIUN, I8 HCCICAOBAHUS
MOJIOKEHUST Ha KOOPAMHATHOM IUIOCKOCTH TIpadHKOB
(GyHKIMII B 3aBUCUMOCTH OT 3HA4YeHHMH KO3((HUIMEHTOB,
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BXOJIAIINX B (hopmyIy.

Pacno3naBare BuIbl u3y4aeMbIX (yHkOuid. Iloka3piBaTh
CXEMaTUYECKH  pacloJIO)KEHWE  Ha  KOOPAMHATHOM
iockocTu rpadukoB GyHkimii Buaa y = kx, y =kx + b, y =
k

X B 3aBUCUMOCTH OT 3Ha4YeHHs KOd(QQUIHUEHTOB,
BXOJISINX B (DOPMYJIBI.

Crpouth rpaduku m3ydaeMbIX (DyHKIHMI, OMHCHIBATh UX

CBOMCTBA.

I'naBa 6. BepositHoCTh M cTaTcTHKA. (9 YacoB)

CraTucTueckyue XapaKTepUCTUKH.

XapaKTCpI/ISOBaTI) YHCJIOBBIC PsAJbl C IOMOIIBIO PA3JIMYHBIX

BepostHocTh PaBHOBO3MOXHBIX | cpeHUX. Haxoautrh  BeposATHOCTH  COOBITHH  TpH
COOBITHH. PaBHOBO3MOKHBIX  MCXOJAX;  pemarb  3aJa4d  Ha
CrnosxHbI€ SKCIIEPUMEHTBI. BBIYUCIICHUE BEpPOSITHOCTEN c IIPUMEHEHUEM
I'eomeTpuueckue BEpOATHOCTH. KOMOMHATOPUKH. Haxonmuts r€OMETPUYECKHE

BEpPOSITHOCTH.
IloBTOpenue — 4 yaca
Pe3epB — 2 yaca

9 kiace

IloBTOpenue. (3 yaca)

I'naBa 1. HepasencrBa. (18 yacos)

JlelicTBUTENIbHBIEC YHCIIA.

OO1u1ue cBoiicTBa HEPaBEHCTB.
Pemenne nuHeHBIX HEPABEHCTB.
Pewrenne cucrem MMHEHHBIX
HEPaBEHCTB.

Jloka3aTenbCTBO HEPABEHCTB.

UTo 03HAUaIOT CI0BA «C TOYHOCTHIO
J0...».

IIpuBouTH IIpUMEPEI HPppaHOHAIBHBIX YHCET;
pacmo3HaBaTh palMOHAJIbHBIE W UPpAllMOHAIBHBIE YKCIA;
n300pakaTh YHCIIa TOYKAMH KOOPJIWHATHOM TIPSIMOM.
HaxonuTe aecsTUYHBIC TPHOIMKEHUS DPAMOHAIBHBIX W
WUPPALMOHAIILHBIX YHCENI, CPAaBHHBATh W YIOPSII0YMBATH
JIEHCTBUTEIILHBIC JHCIAa. OnuceIBaTh MHO’KECTBO
JIEHNCTBUTEIIPHBIX dYHcen. Mcmonp30BaTh B NHCHBMEHHOM
MaTeMaTH4ecKo peun o0003HaueHHss W rpadudecKue
H300paKCHHS YHCJIOBBIX MHOKECTB, TEOPETHUKO-
MHOXECTBCHHYI0 CHMBOJIMKY. lcmonp30BaTh pas3HbIC
dbopMbI 3ancH TPUOTMKEHHBIX 3HAYCHU; IEIaTh BBIBOIBI
O TOYHOCTH NPHOIMKEHHUS IO 3alUCH MPUOIKEHHOTO
3HAYCHHU. dopMynupoBaTh CBOMCTBAa  YHCJIOBBIX
HEpPaBEHCTB, WLUIIOCTPUPOBATh HMX HAa KOOPJAWMHATHOM
npsMOM,  JTIOKa3pIBaTh  alreOpanyecku;  IMPUMCHATH
CBOWMCTBA HEPAaBCHCTB B XOJI¢ pEIICHHs 3amadv. Pemiarh
JUHEHHbIE HEPABEHCTBA, CUCTEMbI JIMHEHHBIX HEPAaBEHCTB
¢ onaHOW mepeMeHHOW. Jloka3plBaTh  HEpPaBEHCTBA,
NpUMEHssT TpHEMBI, OCHOBAaHHBIE Ha  OIPEACICHUU
OTHOILIEHUH  «OOJBIIE» H  «MEHBIIE», CBOMCTBax
HEPaBEHCTB, HEKOTOPBIX KJIACCUYECKUX HEPABEHCTBAX.

I'naBa2. Kagparuunas ¢pyuknus. (19 yacos)

Kakyto ¢pyHKIHIO Ha3bIBAIOT
KBaJIpaTUYHOM.

I'padux u cBoiicTBa QyHKIUU ¥ = ax
Cagur rpaduka QyHKIMU Y =

ax? BI0JIb Oceil KOOp/IUHAT.

I'paduk Gyskuuu y = ax? + bx + c.
KBanpaTHble HEpaBeHCTBA.

2.

Pacno3naBate  KBajpaTH4yHyr0 (YHKIHMIO, TPUBOJUTH
OpUMeEpbl  KBAJPAaTHUUHBIX 3aBUCHUMOCTEH W3 peallbHOU
KU3HU,  (QU3MKM, TeoMeTpuH.  BpIBIATE  NyTéM
HaOmroneHMt M 0600maTh 0COOEHHOCTH  Tpaduka
kBagpaTHuHO  ¢yHkumu. CTpouth H  U300paXkaTh
cXeMaTW4yecku rpauku  KBaJApaTW4YHbIX  (DyHKIIMIA;
BBISIBJIAT CBOMCTBAa KBAJAPaTUYHBIX (QYHKIUH 10 HX
rpa¢ukam. CTpouTh 6osiee CIOXKHbIE IpadUKd HA OCHOBE
rpa¢pukoB BceX U3ydeHHbIX ¢QyHkiwmid. [IpoBoauTh
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pa3HooOpa3HbIe HCCIIeI0BaHUs, CBSI3aHHBIC c
KBapaTuyHOW ¢yHkuued u e€ rpaduxom. BBIMOIHATH
3HAKOBO-CUMBOJIMYECKUE JIEHCTBUS C HCIOJIb30BAHUEM
(YHKIIMOHATBHOW  CHUMBOJIMKH,  CTPOHWTH  pPEYCBBIC
KOHCTPYKIIUM C  HCIOJb30BaHWEM  (DYHKIIMOHATBHOM
TEPMHUHOJIOTHH. Pemrate KBaapaTHbIC HEpaBEHCTBa, a
TAaKk)K€ HEPABEHCTBA, CBOJAIIMECS K HHM, IIyTEM
HECJIOXKHBIX  NPeoOpa3oBaHMii;  pemaTh  CHCTEMBI
HEPAaBCHCTB, B KOTOPBIX OJIHO HEPABCHCTBO WU 00a
SIBIITFIOTCS KBaJPAaTHBIMU. [[pUMEHSITh anmapaT HepaBeHCTB
NIPH PEIICHUN PA3JIMYHBIX 3a/1a4.

I'naBa 3. YpaBHeHusi M cucTeMbl YPaBHeHHIA. (26 yacoB)

PannonanbHbIe BBIpasKEHUS. PacriozHaBath  panuoHalibHble W MppalMOHAIbHbIE
Lenble ypaBHEHUS. BBIpAYKEHUS, KJIaCCU(PUIIMPOBATH paroHanbHbIe
JpoOHbIe ypaBHEHUS. BBIPAKCHHUSI. Haxomute obacTh OIpeAeIICHUS
Pemenue 3anau. pPAlMOHATILHOTO BBIPAKEHMSI; BBINOJHATH YHUCIOBBIE U
Cucrembl ypaBHEHUH C ABYMS OykBeHHbIE MOJCTaHOBKH. IIpeoOpazoBbIBaTh Lenble U
MepEeMEHHbBIMHU. NpoOHbIE BBIpAXEHHs; OKa3bIBaTh TOX7AecTBa. JlaBarhb
Pemrenne 3anau. rpauuecKyro UHTEPHpPETauio GYHKIIMOHATbHBIX CBOMCTB
I'paduaeckoe nccnenoBanue BBIPQKECHUI ¢ OJHON nepeMeHHOoW. Pacno3HaBaTh uenbie u
YpaBHEHHUS. npoOHble ypaBHeHMs. Pemarh wnenasle W ApOoOHBIE

BBIDAKEHUS, TNpUMEHss pa3inyHble Npuémbl. CTPOUTH
rpaduku YpaBHEHHI c JIByMs [EPEMEHHBIMU.
KoHcTpynpoBaTh SKBUBaJIEHTHBIE PEUEBbIE BHICKA3bIBAHUS
C HCMOJb30BaHUEM alreOpanyeckoro U reoMeTpuuecKoro
A3bIKOB. Pemiate cuUCTEMBbl ABYX YpPaBHEHHH C JBYMS
MEPEMEHHBIMH, HCIIONb3YS IIHPOKUNA HAO0p TNpPUEMOB.
Pemare TeKCTOBBIE 3amauu anreOpandecKuM CIIOCOOOM:
NEPEeXOUTh OT CIIOBECHOW (QOPMYIHPOBKU  YCIOBUS
3aJa4d K aireOpanvyeckol MoJAenu MyTEM COCTaBJICHUS
yYpaBHEHUS WO  CHCTeMbl  ypaBHEHHWI;  pelaTh
COCTaBJIGHHOE€  ypaBHEHHME  (CHCTEMYy  ypaBHEHUM);
UHTEPIPETUPOBATH pe3yabTar. Hcnonbs3oBath
byHKIMOHANBHO-TpaduyecKkue pEeCTaBICHUS JUIs
pellIeHus U UCCIICIOBAHNS YPAaBHEHUN U CUCTEM.

I'naBa 4. ApudMernueckasi M reomeTpudeckas nporpeccuu. (18 yacon)

YucnoBsie MOCIEA0BATEIHHOCTH. [TpuMmeHsTh WHIEKCHbIE O0O3HAYEHHUs, CTPOUTH pPEUEBBIC
Apudmernueckas mporpeccusi. BBICKA3bIBaHUSI C  HUCIOJB30BaHUEM  TEPMHUHOJIOTHUH,
CymMma nepBbIX N 4JIEHOB CBS3aHHOMW C MOHSATHEM MOCIEI0BATEIBHOCTH. BhIUMCIATH
apumMeTHuyecKoil MpOrpecCcum. YJIEHBI MOCJIEI0BATEILHOCTEH, 3aTaHHBIX (POPMYITOM
I'eomeTrpuueckas mporpeccusi. N-TO 4WieHa WM peKyppeHTHOH (popmynoit. YcTaHaBnIuBaTh
CymMa N nepBbIX YWICHOB 3aKOHOMEPHOCTh B TMOCTPOCHUH MOCJIEI0BATEIBHOCTH,
F€OMETPUUECKOM MPOTrpeCcCuu. €CIM  BBINMCAHbl TEpBbIE HECKOJIBKO €€  YIICHOB.
[IpocThie U CIOKHBIE MPOLEHTHI. N300paxaTh 4YlIeHBI TOCIEIOBATEIBHOCTH TOUYKAMU Ha
KOOPJAUHATHOU MJIOCKOCTH. Pacno3naBath

apu(METHUECKYI0 M TE€OMETPUYECKYIO0 MPOrPEeCcCHd IpH
pa3HbIX crnoco0ax 3anaHus. BbIBoIuTh Ha OCHOBE
JIOKa3aTelbHbIX pacCyXJeHui (opmynsl oOmiero wieHa
apu(METHUECKON U reOMEeTPUUECKO MpOrpeccuii, CyMMBI
NEePBbIX N YJICHOB apU(PMETUYECKOH U TI'e€OMETPHUECKOM
IIpPOrpeccuii; pemarbh 3aJauyd C HUCIOJIb30BAHMEM OTHX
dopmyn. PaccmaTpuBaTh mpHUMeEpbl M3 peabHON KHU3HH,
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WUTIOCTPUPYIOIINE  W3MEHEHHE B  apu(METHUIECKOM
MPOTPECCUU, B T€OMETPUUECKOM MPOrpeccun; n300paxarhb
COOTBETCTBYIOIIIME 3aBHCHUMOCTH rpaduuecku. Pemars
3a/1a4M Ha CJIOHBIE MPOLIEHTHI, B TOM YHUCIE 3aJla4d U3
peaIbHOM MPAKTUKHU (C UCTIOJIb30BAHUEM KAJIBKYJISITOPA).

I'naBa 5. CraTucTHKa U BEPOSITHOCTD. (9 yacoB)

Bri6opounsbie ccae10BaHUs.

WNHurtepBanbHbii psaa. ['ucrorpamma.

XapakTepucTuKu pa3dpoca.
CraThCcTUUECKOE OLIEHUBAHUE U
MIPOTHO3.

OcCymiecTBIATh TMOWCK CTaTUCTUYECKOH WH(POpMaINH,
paccMaTpuBaTh PeaJbHYIO CTATUCTHYECKYIO HH(POPMAIIHIO,
OpraHU30BBIBATh M AaHANU3UPOBAaTh €€ (paHKHUPOBATh
JaHHBIC, CTPOUTDH HWHTCPBAJIBHBIC pAAbL, CTPOUTH
AuarpaMMbl, IOJJUTOHBI YaCTOT, TUCTOrPaMMBbI; BEIYHUCIIATD
pa3IuyYHbIE CPEAHME, a TaKXKe XapaKTePUCTHKHU pa3dpoca).
[IporHo3upoBaTh 4acCTOTY MOBTOPEHUS COOBITHS Ha OCHOBE
UMCIONIUXCA CTATUCTHYCCKUX JJaHHBIX.

IloBTOpeHue — 7 yacos

Pe3epB — S yacos
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T'EOMETPUS 7-9 kaaccenl

Collepmalme MarTepuaJia

XapaKkTepucTHKa OCHOBHBIX BUI0B
NeATeNbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX 1eliCTBHIi)

7 KJIacce

HauyasbHble reoMeTpuieckue cBeneHus (12 yacoB)

[IpsiMas u OTpeE30K.

JIy4 u yrou.

CpaBHEHHE OTPE3KOB U YTJIOB.
H3mepenne oTpe3KoB.

N3smepenue yrios.

CMexXHBIE U BCPTUKAJIBHBIC YTJIBI.
[lepnenuKyIIsipHBIE IPSIMBIE.
Pemrenne 3anau.

KonTponsnas pabora Ne 1

OOBACHATh, 4YTO TaKoe OTPe30K, Jyd4, yrou. Kakue
(Gurypbl Ha3bIBalOTCS PABHBIMH, KaK CPaBHHUBAIOTCS U
U3MEPSIIOTCA OTPE3KHM M YIUIBI, YTO TAaKOE Tpaayc u
rpasycHas Mepa yria, Kakod yros Ha3bIBaeTCs IIPSIMBbIM,
TYIBIM, OCTPBIM, Pa3BEPHYTBIM, YTO TAKOE CEpPEeINHA
OTpe3ka M OMCCEKTpHca yrila, KaKue yribl Ha3bIBatOTCS
CMEXHBIMU M KaKU€ BEpTUKAIBHBIM. DOpPMyYIUpOBaTh U
000OCHOBBIBATh ~ YTBEPXKACHHUS O  CMEXKHBIX U
BEPTUKANbHBIX yriax. OObBICHATh, KakKue MpsSMbIe
Ha3bIBAIOTCS MEPIEHIUKYIAPHBIMU; (HOPMYIUPOBATH U
OOBSCHATh YTBEP)KIEHHE O CBOMICTBE JBYX HpPSMBIX,
NEPIEeHIUKYIAPHBIX K  TpeTbel. M3o0paxate u
pacmo3HaBaTh YKa3aHHbIE HpocTeiimue (uUrypsl Ha
YepTekKax; pemarb MPOCTEUIINE 3aadl, CBS3aHHBIEC C
STUMU NPOCTEHIIUMU HUTrypamu.

Tpeyronbuuku (17 yacoB)

TpeyronbHUK.

[TepBorit MpU3HAK
TPEYroJbHUKOB.

Menunanbel, OUCCEKTPUCHI H
TpPEeYroJbHUKA.
CaoiicTBa
TpPEeYroJbHUKA.
Btopoii u Tpetuil npu3HAKKM paBEHCTBA
TPEYroJbHUKOB.

OKpyXHOCTb.

3aayu Ha MOCTPOCHHUE.

Pemrenue 3amgau.

Kountpomnbnas padora Ne 2

paBeHCTBA
BBICOTHI

pPaBHOOEAPEHHOTO

OOBACHSATS, Kakast burypa Ha3bIBACTCSI
TPEYroJIbHUKOM, YTO TAaKO€ BEPIIUHBI, CTOPOHBI, YTIIBI,
NepUMETp  TPEYroJbHHUKA,  KAaKOW  TPEYroJbHUK
Ha3bIBACTCS paBHOOEIPEHHBIM " Kakoi

PaBHOCTOPOHHUM, Kakue€ TPEYroJbHUKH Ha3bIBAIOTCS
paBHbIMU. M300pakaTh M pacro3HaBaTh Ha depTexax
TPEYrOJbHUKA M HMX 3JIEMEHTHI; (OpMYIUPOBATh U
JOKa3blBaTh ~ TEOpEMbl O TMPU3HAKAX PABEHCTBA
TPEYrOJIbHUKOB; OOBSCHSATD, 4TO Ha3bIBACTCS
NEPIEeHIUKYISIPOM, MTPOBEACHHBIM U3 JaHHON TOYKU K
JaHHou mpsimoi. dopMynupoBaTh U JI0OKAa3bIBATh
TEOpEMy O HEpHeHIUKYIsIpe K MNpsSMOil; OOBSCHATSH,
KaKhe OTPe3KU Ha3bIBAIOTCS MEIUaHOU, OMCCeKTpucoit
U BBICOTOW  TpeyrojibHukKa. @DOpMyIHpOBaTh H
JOKa3bIBaTh TEOPEMBI O CBOWCTBaX paBHOOEIPEHHOTO
TPeYroJbHUKa;  pelmaTh  3aJayd, CBS3aHHBIE C
MpU3HAKaMU PABEHCTBA TPEYTrOJbHUKOB M CBONCTBAMU
paBHOOEIPEHHOTO  TpeyrosibHUKa. DopMyIHpOBaTh
OTIpeNIeieHue OKPY)KHOCTH; OOBSICHSTH, YTO TaKoe
HEHTP, paANYC, XOp/Aa U AUAMETP OKPYKHOCTHU; peliaTh
mpocTeiIre 3aa4u Ha MOCTpoeHue (TIOCTPOeHue yria,
pPaBHOTO JAaHHOMY, MOCTPOEHHE OWUCCEeKTPHUCH YTa,
MOCTPOCHUE TMEePHEHANKYISIPHBIX MPSAMBIX, TOCTPOSHUE
cepenuHBl OTpe3ka) MW Oojiee CIOXKHBIE 3a/ayd,
HCIIOJIb3YIOIINE YKa3aHHbIE MpOCTEHIINE.
ComnocTaBlATh MOJYUYCHHBI pPE3ylnbTaT C YCIOBUEM
3a/1a4M; aHAJTHU3UPOBATh BO3MOYKHBIE CIIyYawu.

IMapansenbubie npsivMbie (134acoB)

OHpe,Z[eJ'IeHI/IC NnapaJiuICJIbHBIX HNPSAMBIX.

| q)OpMy.III/IpOBaTL OMPCACIICHUC TTapaJUJICIIbHBIX MPAMBIX.
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[Ipu3naku
MIPSIMBIX.
AxcroMa napaienbHbIX PSMBIX.
CpolicTBa mapajieNbHbIX IPSIMBIX.
Pewrenne 3anau.

Kontponbnas pabora Ne 3

napajijiCJIbHOCTU ABYX

OOBACHATD C TIOMOUIBIO pPHUCYHKA, Kakue YIJIbl,
o0Opa3oBaHHBIE TMIPU TEPECEYCHHUU [JBYX HPSIMBIX
CEKyILeH, Ha3bIBAIOTCA HAKPECT JISKAIIUMM, KaKue
OJIHOCTOPOHHUMH ¥  Kakh€  COOTBETCTBEHHBIMY;
(opMynUpOBaTh U AOKA3bIBaTh TEOPEMBI, BHIPAXKAIOIINE
IPU3HAKU MApAJIENIbHOCTH JBYX MPSAMBIX. OObSCHATD,
YTO TaKO€ aKCUOMbBI T€OMETPUU U KAKHE aKCHOMBI YK€
UCTIOJIB30BATIMCH  paHee; (OPMYIMPOBATH aAKCUOMY
NapaJuIeJIbHBIX MPSAMBIX U BBIBOJUTH CIIEJCTBHUS U3 HEE.
@opMyIUpOBaTh U JIOKA3bIBATH TEOPEMBI O CBOMCTBAX
napajyieNbHBIX — TPSMBIX, OOpaTHBIE TeopeMaM O
IpU3HAKax MapajuleIbHOCTH, CBSI3aHHBIX C HAaKpeCT
JeKALUMHU, COOTBETCTBEHHBIMH M OJIHOCTOPOHHUMU
yriaamu. B cBs3U ¢ 3TUM OOBSICHATH, UTO TAKOE YCIOBUE
U 3aKJIIOYEHUE TEOpEeMBbl, Kakas Teopema Ha3blBaeTcs
oOpaTHOH 10 OTHOIIEHHWIO K JaHHOW TeopeMme.
OOBACHATH, B YEM 3aKIIF0YACTCI METOJ JOKa3aTeIbLCTBA
OT TPOTHUBHOTO; MPUBOJUTH HMPUMEPHI HCIIOIb30BAHUS
sToro Mmeroda. Pemarb 3agaun Ha BBIYHCIIECHUE,
JIOKa3aTeNbCTBO M TIOCTPOEHHUE,  CBSI3aHHBIE  C
napauIeaIbHBIMU MPSMBIMH.

CoOTHOIIIEHUSI M€Ky CTOPOHAMM M YIJIaMHu TpeyrojibHuka (20 yacos)

CymMa yrioB TpeyroJibHUKA.
CooTHOIIEHHUS MEXAYy CTOpOHAMHU H
yriaMH TPeyroJbHUKA.

HepaBeHncTBO TpeyrosibHUKA.
Kontponbras padota Ne 4.
[IpsiMmOyrosbHBIE TPEYTONBHUKH.
[Ipu3Haku paBeHCTBA MPAMOYTOJIbHBIX
TPEYroJbHUKOB.

[locTpoenue TpeyrojipHUKA MO TPEM
JJIEMEHTaM.

Pemrenue 3amau.

Kontponbhas padoTta Ne 5

DopMymHpOBaTh U TI0KA3bIBATH TEOPEMY O CyMME YTJIOB
TPEYroJbHUKa M €€ CIEJCTBHE O BHEIIHEM yIJje

TPEeYroJbHUKA. [IpoBoauTh KJIaCCU(PHUKAIUIO
TPEYroJbHUKOB 1O  yriaMm. @DopmyiaupoBaTh U
JOKa3blBaTh TEOPEMY O COOTHOLICHHSIX  MEXIY
CTOPOHAMHM U  yrjamMH TpeyrojbHUKa(IpsiMOe H

00paTHOE yTBEPXKICHUS) U CIEACTBUE U3 HEE, TEOPEMY
0 HEpaBeHCTBE TpeyrojpHUKa. DopmynupoBats u
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAaX MPSIMOYTOJIbHBIX
TPEYroJIbHUKOB(IIPSAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM
30°, NPU3HAKU paBeHCTBA MPSIMOYTOJIBHBIX
TPEYrOJILHUKOB). dopmynupoBaTh  ONpEACICHHUS
pPacCTOSIHUS OT TOYKH 10 TPSMOMU, PACCTOSIHHS MEXIY
napajyieibHBIMA ~ NPSMBbIMH.  Pemarh 3ajaun  Ha
BBIUMCIICHUE,  JIOKAa3aTelIbCTBO M  IOCTPOCHHE,
CBSI3aHHBIC C COOTHOUICHHSMH MEXKIY CTOPOHAMU U

yriiamm TPEYroJIbHUKA u pPacCTOSAHUCM MCKAY
nmapauiCJibHbIMU  IIPAMBIMH, IIpu HECO 6XOI[I/IMOCTI/I
NpoBOAWTL 1O XOAY PCIICHHUA  OOIOJIHUTCIBbHBIC

MMOCTPOCHUS, COIIOCTABJIATH l'IOJ'Iy‘ICHHBIfI pe3yiabTar C
YCIOBUEM  3aJia4vu. B 3amayax Ha MMOCTPOCHUC
HCCJICA0BATH BO3MOKHBIC CITydau.

IloBTOpEeHue — 6 4acos

PesepB — 2 yaca

8 kiaace

I'naBa 5. YerbipexyroabHuku (14 yacoB)

MHOroyroJIbHUKH.
[lapannenorpamMm 1 Tparnenus.
[IpsamoyronsHUK, poMO, KBaApar.
Pemenue 3anau.

O6TJSICH$ITL, 4YTO TAKOC MHOTI'OYI'OJIbHUK, €0 BCPUIUHEI,

CMCXXHBIC CTOPOHHI, JuaroHaliu, I/I306pa)KaTB
YCTBIPCXYI'OJIbHUKN Ha YCPTEIKaAX; I/I306pa)KaTB )51
pacCrio3HaBaThb MHOTOYTI'OJIbHUKHN Ha YCPTECIKAX.
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KonTtponsnas padora Ne 1.

[Toka3piBaTh  AJIEMEHTBI ~ MHOTOYTOJbHHKA,  €r0
BHYTPEHHIOIO M BHEIIHIOK 001actu; (HopMyImupoBaTh
OTIpe/Ie/ICHUE BBIITYKJIOTO MHOTOYTOJIbHUKA;

I/I306pa)KaTB " pacClioO3HaBaThb BBIITYKJIBIC U HCBBIITYKJIBIC

MHOTI'OYTOJIbHUKH. @DOpMyJIHpoBaTb M  JOKa3bIBaTh
YTBEPXKICHHE O CyMME  YIVIOB  BBIIYKIIOIO
MHOT'OYTOJIbHHKA. OOBsACHSATD, KaKue
CTOPOHBI(BEPLIMHBI) HAa3bIBAIOTCS MPOTUBOIOIOKHBIMU.
@opMynMpOBaTh  ONpPEACICHHUS  Iapajljiesiorpamma,
Tpamenuy, paBHOOCAPEHHOW W  TPAMOYTOJBHOU
Tpameuui, MNpsAMOYrojbHHMKa, pomba,  KBajapara;

pacrno3HaBaTh U M300pakaTh 3TH YETHIPEXYTOJbHUKU.
@opMynMpoBaTh M JOKa3blBaTh YTBEPXKAECHUS O
CBOMCTBax u MpU3HAKax YKa3aHHbBIX
YEeThIPEXYroJIbHUKOB. PemaTh 3a7aun Ha BBIYMCIIEHUE,
JIOKa3aTeNbCTBO U TOCTPOEHHUE, CBSA3AHHBIE C ITUMHU
BUJAMHU YEThIPEXYroJbHUKOB. OOBICHATH, KaKue JIBE
TOYKH Ha3bIBAIOTCS CHMMETPUYHBIMU OTHOCHUTEIIHHO
npsIMON(TOYKH), B KaKOM cllyyae (urypa HasbpIBaeTcs
CUMMETPUYHOM OTHOCHUTENIBHO MPSIMON(TOYKH) U UTO
Takoe OCh(LIeHTp) cumMmerpun ¢urypsl. IlpuBoauTh
npumepsl Guryp, 00IamaroONMX 0CEeBOM(IIEHTPATHHOM )
CUMMETpHUEH, a TaKK€ IMPUBOIAUTH IMPHUMEPBI OCEBOU H
LHEHTPAJIbBHOM  CHUMMETPUU B  OKpYXKalmled  Hac
00CTaHOBKE.

I'nasa 6. [lmomaan (14 yacos)

[Tnomaas MHOTOYroJIbHUKA.

[nomanu napajenorpaMmma,
TPEYroJbHUKA U Tpareliu.

Teopema [Tudaropa.

Pemrenue 3amau.

Kontponbhas padoTa Ne 2.

OOBACHATh, KaK MPOM3BOIUTCS HM3MEPEHHUE IUIOINIAIeH
MHOTOYTOJIbHUKOB; dhopmynupoBaTh OCHOBHBIE
CBOMCTBa Tomaaeii. BeiBoauth Gopmymsl rtomanei
napajuiejiorpaMma, — TPEYroJIbHMKa,  Tpameuud, ¢
MOMOIIbIO  (GOPMYNT IUIOMIAACH MPSAMOYroJIbHUKA U
kBaapara. @opMyIupoBaTh U J0Ka3bIBaTh TEOpPEMY 00
OTHOIIICHUH TUIOMIAZCH TPEYroJIbHUKOB, UMEIOIIUX I10
paBHOMY yriry. @opMynMpoBaTh U JOKa3bIBaTh TEOPEMY
[Tudparopa u oOpatHyro ei. BeiBoguth dopmyny
['epona ansa mimomamu TpeyrojibHuKa. Pemats 3amaun
Ha BBIYUCIICHHE, JI0OKA3aTCIIbCTBO M IOCTPOCHHE,
CBsA3aHHBIE ¢ (QopMmynamMu IUIOIIaEd U TeopeMoit
ITudaropa.

I'naBa 7. llono6ublie Tpeyroabuuku (19 yacon)

Omnpenenenrie NOAOOHBIX TPEYT OILHUKOB.
[Ipu3naku nompoOust TpEYTroILHUKOB.
Kontponshas padora Ne 3

[Ipumenenne momoOust K J10KAa3aTEbCTBY
TEOpEM M PELIeHUIO 3a1a4.

CooTHolLIEHHE MEX]ly CTOPOHAMH U yIJIaMU
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
Kontponbshas padora Ne 4

OOBACHATL IOHATHE IpONOPIHHUOHAJIBHOCTH OTPE3KOB.

dopmynupoBaTh olpesieNeHus MOJIOOHBIX
TPEYTOJIbHUKOB u ko3 dunreHTa noJ100usl.
®opmynupoBaTh U JOKa3blBaTh  TEOpeMbl: 00

OTHOIIICHUM ILIOIIaAeH HO,[[O6HBIX TPEYIrOJIbHUKOB, O
IMpU3HaKax HO,Z[O6I/I$[ TPEYroJIbHUKOB, O Cpe,I[Heﬁ JJMHHUH
TPEYrOJIbHUKA, O MIEPCCCUCHUN MCIAHNAaH TPCYrOJIbHUKA,
0 TIPOIOPLHUOHAJIBHBIX OTPE3KaX B MPAMOYTOJIbHOM
TPECYTr'OJIbHUKC. O6’L$ICH$ITB, YTO TaKO€ METOJ HOI(O6I/I$I B
3a/ladyax Ha IMOCTPOCHUC, U TPUBOJUTHL NNPUMCPBI 3TOT'O
METoaa. O6’BHCHHTL, KaKk  MOXXHO HCIIOJB30BAaTh
CBOIMCTBA HO,Z[OGHLIX TPCYIrOJIbHUKOB B U3MCPUTCIIbHBIX
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paborax Ha wMecTHOoCcTH. OOBICHATH, KaK BBECTH
NOHITHE TOJOOWMS Ui TPOU3BOJNBHBIX  (UTYD.
dopMyIupoBaTh ONPEACICHHS W  HUIFOCTPUPOBATH
HOHSTHS CHHYCA, KOCUHYCa M TaHT€HCa OCTPOro yrija
NPSIMOYTOJIBHOTO TPEYroJibHUKA. BBIBOJUTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKICCTBO M 3HAYCHHUS CHHYCA,
KocuHyca, TamreHca yriaoB 300, 45° 60°. Pemars
3aJaud, CBS3aHHBIC C MOJ00MEM TpPEYrOJbHHUKOB H

HAaXOKJICHUEM HEU3BECTHBIX 2JIEMEHTOB
IIPSIMOYIOJIBHOIO  TPEyrojibHUKa. JlIgd  BBIYHMCICHUS
3HA4YCHUI TPUTOHOMETPUUYECKUX byHKIMH

HCII0JIb30BATb KOMITIBIOTCPHLIC TPOTI'PAMMBIL.

I'naBa 8. Oxpy:kHocTh (17 yacoB)

KacarenbHast K OKpyXHOCTH.
[leHTpanbHBIE ¥ BIMCAHHBIE YIJIbI.
quBIpe 3aM€E€4aTcCIIbHBIC TOYKHU
TPEYroJbHUKA.

Brnucannas u onucaHHas OKpYKHOCTH.
Pemenue 3amau.

KonTpomasnast padora Ne 5.

HccnenoBaTe B3aMMHOE  PAacloOJIOKEHUE NPSIMOM U
OKPYKHOCTH. DopMyIHpOBATH OmpeneIeHue
KacaTeIbHOW K OKpyXHOCTH. @DopmynupoBaTh U
JI0OKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTelbHOH, 00
OTpPE3KaX KacaTelIbHbIX, TPOBEACHHBIX U3 OJHOW TOUYKH.
@opMyaMpoBaTh MOHATHUS LEHTPAJIBHOTO yria H
rpagyCHOM Mepbl Iyru OKpYXKHOCTH. POpMynnpoBaTh
M JI0Ka3blBaThb TEOPEMBI: O BIIMCAHHOM YIJIE, O
IIPOM3BEICHUHA OTPE3KOB XO0pH,. PopMynnpoBaTh H
JI0OKa3bIBaTh TEOPEMBI, CBS3aHHBIE C 3aMeyYaTeIbHBIMHU
TOYKaMHU TPEYrojbHUKA: O OMCCEKTpHUCe yIyla U, Kak
CJIEZICTBUE, O MEPECEUEHUN OMCCEKTPUC TPEYrOJIbHUKA;
O CEpPEIMHHOM IEPIEHIMKYISIpEe K OTPE3Ky M, Kak
CIIEICTBHE, 0 IIEPECEYCHUH CEPEIVHHBIX
NEPIECHIUKYIApaX K CTOpOHAaM TPEYrOJbHUKA; O
IIEPECEYCHUH BBICOT TpeyrojpHuka. DopMmynnpoBaTh
OIIpEICIICHUS OKPYKHOCTEH, BIIMCAHHOU B
MHOTOYI'OJIbHUK U ONIMCaHHOW OKOJIO MHOTOYT'OJIbHHKA.
dopmynupoBaTh U JOKa3blBaTh  TEOpeMbl: 00
OKPY)KHOCTH,  BIIMCAaHHOH B  TpPEYrojbHHUK, 00
OKPY>KHOCTH, OIIMCAHHOW OKOJIO TpEeYyrojbHHUKA, 00
OKPY)KHOCTH, OIIMCAHHOM OKOJIO TpPEYroJbHHKA, O
CBOMCTBE CTOPOH OIIMCAHHOIO YETBIPEXYrOJbHUKA, O
CBOMCTBE YIVIOB BIIMCAHHOTO  YETBIPEXYTOJIbHMKA.
Pemare 3amauM Ha BBIUMCIIEHHE, [OKa3aTEJIbCTBO,
IIOCTPOCHHUE, CBSI3aHHBIE C OKPYKHOCTBIO, BIIMCAHHBIMU
U OIMCAHHBIMU TPEYroJbHUKaMU u
YETBIPEXYTOJIbBHUKAMH. Hccnenosath CBOMCTBa
KOHQUrypauui, CBA3aHHBIX C  OKpPYXHOCTBIO, C
IIOMOUIBI0 KOMIIBIOTEPHBIX TPOIPAMM.

IloBTOpeHue - 6 4acoB

Pe3epB — 2 yaca

9 kjaacce

IloBTOpenue kypca 7-8 kyaccoB (2 yaca)

I'taBa 9. Bektopsl (8 yacoB)

[TonsTue BexTopa.

CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YUCJIO.
[IpumeHeHre BEKTOPOB K PELIEHUIO

q)OpMy.III/IpOBaTL ONpCACICHUAd W HIUIIOCTPHUPOBATH
IMOHATHA BECKTOPA, CTO UIMHBI, KOJUIMHCAPHBIX U PaBHBIX
BCKTOPOB. BrinonsaTe MMOCTPOCHUC BCKTOPA, paBHOI'O
CYMMC U Pa3HOCTHU JIBYX BCKTOPOB, HCIIOJIb3YyA IIPU
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3aaa4.

9TOM IpaBuJiIa TPCYroJIbHHUKAa HW IMapajijiejiorpamMmma.

[Ipumensars MPaBUIIO MHOT'OYT OJIbHUKA npu
HaXO0XJICHUU CYMMBI HECKOJIBKUX BEKTOPOB.
BrinonHsaTh MIOCTPOEHUE BEKTOpA, pPaBHOTO

IIPOU3BEICHUIO BEKTOPa Ha YUCIIO. [IpUMEHATh BEKTOPBI
U JIEWCTBUSA HAJ HUMHU IIPU PEUICHUM I'€OMETPHUUYECKUX
3a/1a4.

TnaBa 10. M

eToa koopauHart (10 yacos)

Koopaunats! BekTopa.

IIpocreitiime 3agaun B KOOpJAUHATAX.
YpaBHEHUE OKPY>KHOCTHU U IIPSIMOM.
Pemrenne 3anau.

KonTponsnas padora Ne 1.

OOBsACHATD U WJUTFOCTPUPOBATh MIOHATUSA
IPSIMOYTOJIbBHOM ~ CHCTEMBl  KOOPAMHAT, KOOPAUHAT
TOYKM W  KOOpJIMHAT BeKTopa. BeBoguTh U
UCIOJIb30BAaTh  MpPU  peHieHuHd  337ad  (HOpMYyIbl
KOOpJIMHAT CEepeAMHbl OTpe3Ka, JJIUHBl BEKTOpa,
paccTOsHUSL MEXAYy JBYMs TOYKaMH, ypaBHEHUS
OKPYXHOCTH Y IIPSIMOM.

I'naBa 11. CooTHOLIEHHS MeXK1Yy CTOPOHAMH M YIJIaMM TpeyroibHuka. CkansipHoe
Npou3BeeHue BeKTopoB. (11 yacoB)

CuHyc, KOCHHYC, TAHT€HC, KOTAHTE€HC yIJIa.
CoOTHOLIEHHsSI MEXJIy CTOpOHaMH U
yriaMH TpeyroJbHUKA.

CkansipHO€ Mpou3BeIeHnEe BEKTOPOB.
Pemenue 3amgau.

KonTpomasnas padora Ne 2.

dopMynmHpoBaTh W HWUIFOCTPUPOBATH  OMpPEACICHUS
CHHYca, KOCHHYyca M TaHreHca yrioB oT 0 mo 180°.
BrIBOUTE OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO

u  ¢opmynasl mpuBeaeHus. DopmynHpoBaTh U
JI0OKa3blBaTh ~ TEOPEMBI CHHYCOB W  KOCHHYCOB,
IPUMEHATh WX [PH  PEIIEHUH  TPEYTrOJbHUKOB.

OOBSCHATH, KaK HCIOJNB3YIOTCS TPUTOHOMETPUYECKUE
dbopMyIBl B U3MEPHUTENBHBIX paboTax Ha MECTHOCTH.
dopMyTupoBaTh ONPENEIICHUS YTia MEXIy BEKTOPaMH
U CKAJSIPHOTO TIPOU3BEJCHUS BEKTOPOB. BBIBOAHMTH
GopMyITy CKaJSIPHOTO TPOM3BEICHHUS BEKTOPOB Uepe3

KOOPIUHATHI BEKTOPOB. dopmyapoBaTh u
000CHOBBIBAaTh YTBEP)KICHHE O CBOMCTBAX CKAJSPHOIO
MPOU3BEICHUS. Hcnonb3oBatk CKaJIsIpHOE

IMPOU3BCACHUC ITPpU PCHICHUU 3a1a4.

I'nmapa 12. Jlnuna okpy

’KHOCTH M IUI0Iaab Kpyra (12 yacos)

[IpaBUsIbHBIE MHOTOYT'OJIBHUKHU.
JlnvHa OKpY>KHOCTH U IJIOIIA/b Kpyra.
Pemenue 3amau.

KontponbHas padoTa Ne3

DopMyIUpOBaTH oTnpesesieHue MIPaBUIILHOTO
MHOTOYyrojibHuKa. @DopMynupoBaTb U JOKa3bIBaTh
TeopeMbl 00  OKpPYXHOCTSIX, OIHUCAaHHOW  OKOJIO

MPaBUIBHOTO MHOTOYTOJbHUKA U BIMCAaHHON B HETO.
BoiBouTh 1 MCHONIB30BaTh (OPMYIIBI AJIsE BEIYUCICHUS
IUIOIIAM IPAaBUIBHOTO MHOTOYIOJbHUKA, paanyca
BIIMCAHHOW U ONMCAHHOM OKpYKHOCTEH. Pemars 3anauun
Ha IIOCTPOEHHUE MPaBUJIBHBIX  MHOTI'OYTOJIbHUKOB.
OOBACHATL TOHSTHUS JAJTUHBI OKPY>KHOCTH U TUIOIIAIH
Kpyra. BeiBomuTh QOpMynbl AN BBIUMCICHHS UIMHBI
OKPY)KHOCTM M JUIMHBI JYI'M OKPYKHOCTH, IUIOLIAIU
Kpyra M IUIOIIAJAW KPYrOBBIX CEKTOpAa M CETMEHTA.
[TpumeHsITh 5TH GOpMYIBI IPH PEIICHUHN 3a]1ad.

I'naBa 13. JIBu:kenus (8 yacoB)

[lonsTHE NBHKEHUS.
[TapatenpHBIN IEPEHOC U TIOBOPOT.
Pewrenue 3anau.

KonTtponpHas padota Ne4

OOBACHATH, YTO TaKOe OTOOpaKEHHE IUIOCKOCTH Ha
cebs, 1 B KaKOM cIlydae OHO HAa3bIBACTCSA JIBUKCHHEM
I0CKOCTH. OOBSACHATH, YTO TaKOE OCEBAasi CUMMETPHSI,
[EHTpadbHas CHUMMETpUs, MNapauiebHBId MEPEeHOC U
noBopoT. (OOOCHOBBIBATH, YTO OTH OTOOpaXKEHUS
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IDIOCKOCTM Ha  cebsf  SBISIOTCA  OBIKEHHSIMH.
OOBbsCHATh, KaKoOBa CBS3b MEXAY IBIKCHUSIMH U
HaJOXXeHUsIMU.  VImocTpupoBaTh OCHOBHBIE BB
JIBIKEHHUM, B TOM YHCJIE C MOMOIIBIO KOMIBIOTEPHBIX
porpamm.

I'maBa 14. HauyaabHbIe

cBe/IeHHs U3 cTepeomeTpun (8 4acoB)

MHoOrorpaHHHKH.

Tena v NOBEPXHOCTH BpAILEHUS.

OOBACHATH, UYTO TaKO€ MHOTOIPAaHHHUK, €ro TIpaHH,
pebpa, BepiuHBI, AuaroHanu. Kakoil MHOTOTpaHHUK
Ha3bIBAETCs BBINYKJIbL. YTO Takoe n- yrojpHas Mpu3Ma,
€e OCHOBaHUs1, OOKOBbIE IpaHu 1 OOKOBBIE pedpa. Kakas
IIpU3Ma Ha3bIBACTCS IIPSAMOM, U KakKas HAKJIOHHOM, 4TO
TaKO€ BBICOTA NPU3MBI, Kakas IpU3Ma Ha3bIBAETCs
napajuleJienunesoM W Kakoil  mapaiienenures
Ha3bIBaeTCs NpSIMOYrojibHbIM.  dopmynupoBaTh U
000CHOBBIBATh YTBEP)KJIEHUS O CBOMCTBE JAMaroHajeu
napasuiesenunena u KBajpare JaroHaiIu
psIMOYroJibHOTO Mapayienenumnena. OObICHATb, UTO
Takoe 00beM MHOTOTpaHHUKA. BbIBOIUTH ( C TOMOIIbIO
MIPUHITATIA Kasannepn) bopmymy obbema
npsiMOyrosibHOro  mapasienenunena.  OOBSICHSTH.
Kakoii MHOTOrpaHHHMK HAa3bIBACTCS MHUPAMUION, YTO
TaKo€ OCHOBaHHE, BEPIIMHA, OOKOBBIC TpaHU, OOKOBBIC
pebpa, u BbicoTa mnupamuasl. Kakag mnupamuaa
Ha3bIBAaeTCs  MpaBWIbHOM, UYTO Takoe amodema
MpaBUILHON THUpaMuabl. 3HATh QopMyay oObema
nupamMubl.  OOBSCHATH, KaKO€ TEJNO Ha3bIBaeTcs
HUIUHAPOM. 3HAaTh, 4YTO TaKOE€ €ro OChb, BBICOTA,
OCHOBAHWUS, pamuyc, O60oKkoBas MTOBEPXHOCTb,
oOpasyromue, pa3BepTka OOKOBOW  TOBEPXHOCTH.
Kakumu Qopmynamu BbIpakaercss oO0beM M ILIOIAAb
O0KOBOH MOBepXHOCTU HMUIUHApPA. OOBACHATH, KakKoe
TEJIO0 HAa3bIBAETCSI KOHYCOM. 3HAaTh, YTO TAKOE €ro OCh,
BBICOTA, OCHOBaHHUE, paauyc, OOKOBas MOBEPXHOCTD,
oOpazyromue, pa3BepTka OOKOBOM  INOBEPXHOCTH.
Kakumu Qopmynamu BbIpakaercs oO0beM U IUIOIIATHL
O00KOBOM mOBepxHOCTH KoHyca OOBACHATH, Kakas
MOBEPXHOCTh Ha3bIBaeTCAd cQepoll U Kakoe Tejo
Ha3blBaeTcs wwapoM. YTo Takoe paguyc U JUAMETP
coepoi(mmapa). Kakumu dopmynamu  BbIpakaroTcs
o0beM mapa W tomanb cdepsl. M3o0paxarp u
pacno3HaBaTh Ha PUCYHKax MpU3MY, Mapajuieienunes,
nupamMuay, UAIUHAP, KOHYC, ap.

00 akcnomax nJaHuMeTpuu (2 yaca)

IMoBTopenue. Pemenne 3agay. (8 yacos)

Peseps — 1 yac
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MATEMATHKA
5 (Buaenkun H.5.)

OcHoBHOE CoA€epKaHUE 10 TEMaM

XapaKTepucTHKa OCHOBHBIX BHAOB [1eATEJIbLHOCTH
Y4YeHHMKA (Ha ypoBHe yueOHbIX AeiicTBH)

5 kJacce

HatypaabHble unciia n mkaisbl. (16 yacoB)

Kak 3anucpiBatoT ¥ YUTAIOT HATY-
paJIbHbIE YKCIA.

CpaBHeHHE HATypalbHBIX YHCEI.
Uucna w TOYKM Ha IPSAMOM.
OxpyriieHne HaTypalbHbIX YUCEI.

[Tepe6Gop BOZMOXKHBIX BapHAHTOB.
Pemenne KkoMOMHATOpHBIX 3ajad.
O0630p U KOHTPOJIb.

Yurath u 3aIUCBIBATh HaTypaJbHbIE 4uCIIa,
CpaBHMBaThb U ymnopsjaouuBarh uX. ONuchIBaTh CBOICTBa
HaTypaJdbHOIO psfa. UYepTUTh KOOPAMHATHYIO IPSMYIO,
nu300pakaTb YUCJIa TOYKAMHM Ha KOOPJAMHATHON MNpsAMOii,
HaXOJUTh KOOPAMHATHI OTMEUEHHOW TOYKU. OKpyIiaTh
HaTypajibHble uucia. PemaTh KOMOWHATOpHBIE 3aJadu C
NOMOLIbI0 Tiepedopa BCEX BO3MOXKHBIX BapUaHTOB.
MopnennupoBaTh XOJ pEIIEHHS C IOMOINBID PUCYHKA, C
IIOMOIIIBIO JIEpPEBa BO3MOKHBIX BAPUAHTOB.

JelicTBUS ¢ HATYpPAJbHBIMU YMcIaMu. (22 +23 yaca)

CnoskeHne 1 BEIYUTAaHHE.
VYMHOXEHHUE U [eJIeHHE.
[Topsanok neilicTBUil B BbIYKCIIE-
HUSAX.
CrereHs unca.
3amaun Ha OBYKEHUE.

O0630p 1 KOHTPOJIb.

Boinonuate apudmernyeckue IEHCTBUS C
HATypPaJIbHBIMH YHCIAMH, BEIYHCIIATH 3HAUCHUS CTCIICHEH.
HaxonuTh 3HaYeHHS YUCIIOBBIX BBIPAKCHHH, COIEPIKANTUX
NEeNCTBUSL pa3HbIX CTyNeHed, co ckoOkaMu u 6e3
CKOOOK. BBITIONTHATE MPUKHUJIKY B OIIEHKY pe3yJIbTara
BBIYHCIICHUH, TPUMEHSITH TPHUEMBI TTPOBEPKU
MPaBWILHOCTHU BbIUMCIEeHUM. MccnenoBare npocreiime
YHCIIOBbIE 3aKOHOMEPHOCTH, UCIIOJIb3YS YUCIOBBIE
AKCIIEPUMEHTHI. YTIOTPEOIATh OYKBBI JIJIs1 0003HAYCHUS
YuCcell, AJIs 3alUCU OOIINX YTBEPKICHHUI.

Pemare TekcTOBBIC 3amaun apu(METHUYECKUM CIOCOOOM,
UCIIOJIB3YS pPa3IMyuHble 3aBUCUMOCTH MEX]Y BEIHMUYMHAMU
(CKOpOCT®H, BpeM, paccTosiHue; pabora,
MPOU3BOUTENILHOCTb, BpeMs M T. II.): aHAIW3UPOBATH U
OCMBICIMBATh ~ TEKCT  3agaud, MepedopMyIHpoBaTh
yCIOBHE,  U3BJIEKaTb  HEOOXOMUMYyH0  HH(OpPMAIIHUIO,
MOJIETUPOBATh YCJIOBHE C MOMOIIBIO CXEM, PHUCYHKOB,
peabHBIX MPEJAMETOB; CTPOUTH JIOTUYECKYIO  LIETIOYKY

paccyxIeHui; KPUTHYECKH OLIEHUBATh IOJTY4YE€HHBIN
OTBET, OCYIIECTBIATh CAMOKOHTPOJb, HPOBEpPsAs OTBET
Ha COOTBETCTBUE YCJIOBHIO
ILtomanu u 06bembl. (13 yacoB)
[Tnomans, enuHuubl usMmepenus | [lpumensts  ¢opmynsl  1uomaged U 00BEMOB.
TUTOIIA/TH. AHanmu3upoBaTh M paccykJaTh B XOJ€ HCCIEIO0BaHMS
dopmyna IUIOIIAAH | YACIOBBIX 3aKOHOMEPHOCTEM. OcymiecTBiATh
IIPSIMOYT OJIbHUKA. CaMOKOHTpOJIb. MopnenupoBaTe  yCclIOBHE  3aJlauH,
OO0beM, eOUHMIBI  M3MEpPEHMs | UCIOJIb3ys pealbHbIe MPEIMETHl U PUCYHKH.
o0bema. OOBEM MPSAMOYTOJBLHOTO
napajuleJenunena.
OObIKHOBEHHbBIE 1poou. (22 yaca)
Houn. MonenupoBath B rpaduyeckoii, mnpeaMeTHoH ¢dopme

Yro Takoe 1poob.

OcHOBHOE CBOMCTBO Jpo0H.
[IpuBenenue napobeit k oOmEMY
3HAMEHATEJIIo.

CpaBHeHue J1po0Oei.

NOHSATHS W CBOMCTBA, CBSA3aHHBIE C  TOHSATHEM
00bIKHOBeHHOU OpoOu. 3anmuchiBaTh W YUTaTh OOBIK-
HOBeHHBIE JpoOu. COOTHOCHTH JApOOM M TOYKHM Ha
KOOPAMHATHOH mpsiMoii. DopMymUpoBaTh, 3alMCHIBATh C

MOMOIIBI0 OYKB OCHOBHO€ CBOWCTBO OOBIKHOBEHHOM
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HatypainbHble uncna u gpoou.
O030p 1 KOHTPOJIb.

npobu, mpeoOpazoBeiBaTh ApoOH. [IprMeHATh pazauyuHbIC
npuéMbl  CpaBHEHHUs  JpoOei, BbeiOupas  Hauboee
HNOAXOJAIIMM B 3aBUCUMOCTH OT KOHKPETHOM CHUTYalUU.
Haxomute cmoco® pemieHus 3aaad, CBS3aHHBIX C
yIOPSIOUYECHHEM, CPAaBHEHHUEM JIpo0Oeii

JleiicTBHS ¢ TecATHYHBIMU APodsimu. (15 +26 yacoB)

CrnokeHre W BBIYHUTAHUC ICCATHY-
HBIX JApoOeit

VMHOKEHUE U ACICHUE JICCATUIHOMN
npo6u Ha 10, 100, 1000

YMHOXEHUE JECATUIHBIX ApoOeit
Jlenenue necATUYHBIX IpoOeit
Henenue IECATUYHBIX npo0eit
(TIporomKEHNE)

OxkpyrieHnue JecATUYHBIX ApoOeit
3amauu Ha IBUKEHHE

@opMynupoBaTh MpaBWIa ACUCTBUH C JECATUYHBIMHU
IpoOsiMH. BBIYHCIISATH 3HAYCHUS! YHUCIOBBIX BBIPAKEHUH,

coaepKalux Ipoou; MIPUMEHSTH CBOIiCTBa
apu@MeTHUeCKUX  JACHCTBHA U1 palMOHAIA3AINH
BBIYMCIICHUH. HccnemoBaTh  HECHOXKHBIC YHCJIOBEIC
3aKOHOMEPHOCTH, MCIIOJIb3Ysl YHUCIOBBIE SKCIEPUMEHTHI.
BpinonHATE  OPUKUAKY HU  OLEHKY  PE3YyJbTaTOB
BBIYHCIICHUNH. OKpPYTJIATH JAECATHYHBIE APOOH, HaXOIUTh
JNECITUYHBIE  TPUOMIDKEHUST  OOBIKHOBEHHBIX  JpOOei.

Pemate TekcToBBIE 3amaud apu(PMETUUYECKHUM CIIOCOOOM,
UCIIOJIB3Ys Pa3IMUuHbIE 3aBUCUMOCTH MEX]y BEIIMUYUHAMH
(CKOpOCT®H, BpeMs, paccTosiHuE; pabora,
MPOU3BOAUTEILHOCTh, BPEMS M T. 11.); aHAIM3UPOBATH H
OCMBICITMBATh TEKCT 3a/1a4M, TiepeopMyaupoBaTh yCIOBHE,
U3BJIEKaTh HEOOXOIUMYI0 HMH(OpMAINIO, MOJEIUPOBATh
YCIIOBHE C TIOMOIIBIO CXEM, PHUCYHKOB, pEabHBIX
MIPEMETOB; CTPOUTH JIOTHYECKYIO IIEMOYKY PACCYKICHU;
KPUTHUYECKH OIEHUBATH TOJYUCHHBIA OTBET, OCYIIECTBIISTh
CaMOKOHTpOJIb, TIPOBEPsisl OTBET Ha  COOTBETCTBHE
ycioBuio. Pemate  3amaum  Ha  HAXOXKACHHWE  YacCTH,
BBIPQKCHHOH IECATUYHON OPOOBIO OT TaHHOW BETUYMHBI

HNHCTPpYMEHTHI /151 BBIYMCJIEHUS U H3MepeHuii. 18 (1acoB)

Kak o0o3Ha4yaroT W CpaBHHUBAIOT
YTJIBL.

H3mepenue yrios.

JlomaHble 1 MHOTOYTOJIbHUKHU.

H3MepsaTh ¢ MOMOIIIBIO TPAHCTIOPTUPA U CPAaBHUBATD
BEJIMYUHBI YTI0B. CTPOUTDH YIJIbl 3aJaHHON BETUYHUHBI.
Pemarp 3a1aun Ha HaXOXKJI€HUE TPaJYyCHOW MEpbI YIJIOB.
Pacrio3HaBath MHOTOYrOJBHUKM Ha YepTexax, pPUCYHKaX,
HAXOJMTh UX aHAJIOTU B OKPYKAIOIIEM MUDE.

Mo ienupoBaTh MHOTOYTOJIbHUKH, UCIIOJIB3YS Oymary,
MPOBOJIOKY U JIp. BBIYMCHsATH mepuMeTphl
MHOTOYT'OJIbHUKOB

IloBTOpenue — 13 yacoB

Pe3epB Bpemenn -2 yaca

O01ee koJim4ecTBo 4acoB . 1684.
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