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YactHoe oblieobpasoBaTenbHoOe yupexaeHue
rouKa BYAYWITG «O6pasosatenbHbiit Komnneke «Touka byayLiero»

MoscHuTensHas 3anncka
Pabouasi nporpamma yuebHoro npeameta «Matematuka» ans 5-9 knaccoe (nanee — Pabouas npo-

rpammal) sinsietcst coctaeHoi YacTbio OCHOBHOM 06pa30BATENBHOM NPOrPAMMBI OCHOBHOTO 0bLwero obpasosa-
HUS1, YTBEPKAEHHOW PEeLlEHMEM NEAATONMYECKOrO COBETA TEKYLLErO Y4ebHOro roaa.

Mporpamma yuebHoro npeamera «Martematnka» paspaboraHa Ha ocHose Tpebosanuin POTM, PIOC «

pEe3yNbTATAOM OCBOEHMsI OCHOBHOM 0Bpa30BATENbHOM NPOrpPAMMBI 1 ABANTMPOBAHHOM OBPA30BATENLHON NPO-
rpammoit ans obyuatowmxcs ¢ OB3 cootsetcTBytOLE KATErOPUM.

Lensmu obyuyeHuns matematrke B 5—9 knaccax ssnsiorcs:

POPMHPOBAHME LIEHTPANBHBIX MATEMATMYECKMX MOHSITUI (4MCNO, BENMYMHA, reomeTpuyeckas $urypa,
nepemMeHHas, BEPOSTHOCTb, dyHKLMS), 0BecneunBaioLmx NPeeMCTBEHHOCTb M NePCNeKTUBHOCTb MATEMA-
TM4ECKOro 06PA30BAHMS OBYHaOLLMXCS;

nopseaeHne oby4aIOWMXCS HO BOCTYMHOM AJIS HUX YPOBHE K OCO3HOHMIO B3AMMOCBSA3M MATEMATMKMU M
OKPYXQIOLLEro MUPA, MOHMMAHME MOTEMATUKM KOK HACTH OBLLEN KyNbTypbl 4E0BEYECTBQ;

PO3BUTME MHTENNEKTYANbHBIX M TBOPYECKMX CMOCOBHOCTEN 0BYUAIOWMXCS, MO3HABATENLHOM AKTUBHOCTH,
MCCNefoBATENbCKUX YMEHMHI, KPUTUUHOCTM MBILLIIEHWUS, MHTEPECA K M3YYEHWUIO MATEMATHKH;
bopmrpoBaHME HYHKLMOHANBHOW MATEMATUYECKON FPAMOTHOCTM: YMEHMsS PACMO3HABATH MPOSIBIEHMS
MOTEMATUYECKMX MOHSTUI, OOLEKTOB M 3AKOHOMEPHOCTEMN B PEASbHBIX XM3HEHHBIX CUTYALMSIX U MPU U3Y-
YEHWMM APYTUX Y4ebHbIX MPEAMETOB, NPOSIBIEHNS 3ABMCMMOCTEN M 30KOHOMEPHOCTEH, HOPMYIMPOBATH
MX HO 3blke MATEMATMKM M CO3AABATb MATEMATUYECKME MOLENM, NMPUMEHSATb OCBOEHHbIA MATEMATHYE-
CKWMI annaparT s peLLeHNs NPAKTUKO-OPUEHTUPOBAHHBIX 3004, MHTEPNPETUPOBATL U OLEHUBATL NOMY-
YEeHHble Pe3ynbTaThbl.

MeproanyHOCTb M NOPSAAOK TEKYLLETO KOHTPONS U MPOMEXYTOYHOM aTTeCTaumMn obyyatoLWmMXCsi B COOTBET-

ctBum ¢ [onoxeHneM o cHCTEME OLEHMBAHKS OBPA30BATENbHBIX PE3YNbTATOB ObYyYatowmxcs HactHoro 06-
weobpaszosatensHoro yupexaeHus «ObpasosatenbHbiit kommnneke «Touka byayuiero». OueHKa NnpeaMeTHbIX
pe3ynbTaToOB NPEACTABNseT COBOM OLEHKY AOCTUXEHMS ODYHAIOLMMMUCS MIAHUPYEMBIX PE3YNbTATOB MO OT-
AEemNbHBIM YYEOHBIM MPEAMETAM.

—_

2.
3.

Onucanme mecta yuebHoro npeamerta B yuebHom nnave OK Tb

MpeametHas obnacte: Matematika 1 MHpopmaTmka.

Mepuop obyuenus: 5 ner.

HenenbHoe 1 ronoBoe KonM4eCTBO YOCOB!

B 5—9 knaccax y4ebHbiit npeamet «Matematrka» B pamkax cnepytowmnx yuebHsix kypcos: B 5—6 knac-

cax — kypca «Matematnkar, B 7—9 knaccax — kypcos «Anrebpay,, «[eometpus» u «BepositHocts 1 crati-
CTUKOY.

He.u.eanoe 1 rogpoBoe KoNnM4ecTso 4aCoB

KonunuecTso 4acos Konunuectso Bcero yacos
lon obyyeHus 8
B Heaeno y4ebHbIX Hegenb | 3 y4ebHbIi rog
5 knacc 5 34 170
6 xnacc 5 34 170
7 xnacc 6 34 204
8 knacc 6 34 204
9 knacc o) 34 204
NTOTO: 952




YactHoe oblieobpasoBaTenbHoOe yupexaeHue
rouKa BYAYWITG «O6pasosatenbHbiit Komnneke «Touka byayLiero»

MepeueHb OCHOBHOM yuebHOM nuTEpaTyphl, yuebHo-meToanueckmx Matepuanoe u DOP (LIOP) ana neparora:

1. Aranacsan J1. C. Teometpus. 7—9 knaccei: yueb. ans obweobpasoear. opranmsaumit / J1.C. Atanacsn, B. ®. Byty-
so8, C. b. Kapomues u gp. — M.: Mpoceewenne, 2013—2017rr. - 383 c.

2. Byuko E. B. Anrebpa: 8 knacc: metognueckoe nocobue / E. B. byuko, A.l. Mepansik, B. b. Mononckuii,
M. C. Akup. M.: - MNpoceewenne 2022r. -192 c.

3. bByuko E. B. Teometpus: 8 knacc: metognueckoe nocobue / E. B. byuko, A.l. Mepansk, B. b. Mononckui,
M. C. 9kup. M.: - Mpocsewenne 2021r.-152 c.

4. Bunenkun, H. 9. Matematuka 5-i knacc: 6a308bin yposeHb: yuebHuk: B 2 yactax / Bunenkun H.9., Xoxos
B. L., YecHokos A.C. u gpyrue. -M: lNpocsewenne, 2022r — 160c.

5. Bunenkun, H. 9. Matematnka 6é-i knacc: 6a30ebiM yposeHs: yuebHuk: B 2 yactax / Bunenkun H.9., XXoxos
B. L., YecHokos A.C. u gpyrue. -M: lMNpocselenne, 2022r — 144c.

6. Beirosckas B. B. Matematuka. 6 knacc. Moypounsie paspabotkn k YMK H.4. Bunenkuna u gp. Proc /
B. B. Beirosckas. - M.- Bako. 2022r. — 496 c.

7. Boicoukuit U. P. «Matematrka. BepositHocTs 1 ctatuctuka: 7-9-e knaccsl: 6a308bii ypoBeHb: y4ebHMUK: B
2 yactax», asropsl: M. P. Beicoukuit, M. B. Swenko, nog pea. M. B. Awernko. — M.: lNpocsewwenne, 2023.
-176c.

8. Tleometpus. Metoanueckune pekomeHaaumm. 7 knacc: yueb. nocobue ans obeobpas3osar. opraHM3aumui
/ N.C. AtanacsH, B.®. Bytysos, tO. A. Tnaskoe 1 gp. — M.: Mpoceewenune, 2016.- 95 c.

9. Hopodeer I.B., Merepcon JI.. Matematnka. 5 knacc: yuebuuk B 2-x yactax - M.: Mspatenscreo
«lOpenta», 2011 - 416 c.

10.Jopocdeer I.B., MNerepcon JI.I. Martematuka. 6 knacc: yuyebuuk B 3-x wactax - M.: Mspartenscreo
«tOBenta», 2010 — 480 c.

11.Xoxos, B. 1. O6yuenne matemaTtrke B 5-6 knaccax. Metopunueckoe nocobue k yuebumky H. 9. Bunen-
kuHy m gp. PrOC / B. M. Xoxos. - M.: MHemoanna, 2022r. - 348c.

12.3ue b. I. Teometpus. Anupaktnueckme matepuans. 7 knacc: yueb. nocobue ans obweobpasosat. OpraHu-
saumin / b.T. 3ue, B.M. Meiinep. — M.: MNpoceelenne, 2022r.- 128 c.

13. Makapeives tO. H. Anre6pa. 7-i knacc: 6asoebiit yposeHb: y4ebHuk. / Makapsides tO. H., Mungiok H.T',
Hewkos K.W. n gpyrne. M. — MNpocsewenne. 2024 r. -256 c.

14. Makapeiues tO. H. Anre6pa. 8-i knacc: 6asoebiit yposeHb: ysebHuk. / Makapsides tO. H., Mungiok H.T',
Hewkos K.W. n gpyrre. M. — MNpocsewwenne. 2024 r.- 319 c.

15. Makapeiues tO. H. Anre6pa. 9-i knacc: 6asoebiit yposeHb: y4ebhuk. / Makapsides tO. H., Mungiok H.T',
Hewkoe K.M. u gpyrne. M. — MNpoceewenne. 2024 r. - 255 c.

16. Matematuka. 5 — 9 knacc YuebHbiit oHnanH-kypc ans 5 — 9 knaccos, BKNOYAOLWMIA TEOPETUYECKME MA-
TepMansbl, 304AHWUS M TECTbI C ABTOMATUYECKOM NPOBEPKOM MPABMIBHOTO OTBETA A/ BCEX PA3AENoB de-
AepanbHOM paboyei NPOrpaMMbl OCHOBHOTO 0bLiero 0bpasoeaHus. 3aAaHUS HANPABNEHbBI HO GOPMMPO-
BAHME MHPOPMALMOHHBIX KOMMNETEHLMI 1 BA30BBIX 3HAHWM B 0BNACTM MATEMATMKM, CMOCOBHOCTMU K AHA-
JIM3Y U CMHTE3Y, CIOCOBHOCTH K PELIEHMIO 304aY, NPObNeM, K MPUMEHEHMIO 3HAHMI Ha npakTuke. Oco-
HeHHOCTb 30QHMI 3AKIIOYAETCS B HANMYMM FEHEPALMIA, NO3BONSIOWMX OBPALLATLCS K YNTPAXHEHUSM He-
OAHOKPATHO, O TAKXE B HANMYMM NOAPOBHOro obbsicHeHUs pelueHus [DnekTpoHHblit pecypc]: cant- URL:
AKnacc.

17.Mungiok H. T. Anrebpa. 7xnacc. Metoguueckne pekomengaumnn. Mocobue ans yuntenen. / H.I. Mun-
atok, M. C. LLnsbikosa. M.: Mpoceewenne 2019 . - 176 c.

18.Metepcon J1.T., Abpapoe [I.J1., Yytkosa E.B. Matematuka. Anrebpa. @yHkumu. AHanus aaHHsIx. 7 knacc:
yuebHuk B 3-x yactax - M.: Uspatenscteo «fOseHta», 2011 — 504 c.

19.MNetepcon J1.T. Anrebpa. 8 knacc: yuebruk B 3-x wactax/J1.I. Metepcon, H.X. AraxaHos, A.tO. MeTpoemy,
O.K. Moanunckuit, M.B.Poratosa, B.B.TpywuH - M.: BUHOM. Jlabopatopus sHanwmit, 2017 — 432 c.

20.Metepcon J1.T. Anrebpa. 9 knacc: yuebuuk B 2-x yactax/J1.I. Metepcon, H.X. Araxaroe, A.lO. Metpoeny,
O.K. Nognunckui, M.B.Poratosa, B.B.Tpywmn - M.: Msgatenscrso «tOserHta», 2017 - 376 c.
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21.Metepcon J1. T. Muterpatmsras TexHonorus passusatoero obyuenns. — M.: HM wkonbHbix TexHono-
rmi, 2006.

22.Tetepcon J1. I. destensHocTHbIM MeToa 0byyenus: obpasosatensHas cuctema «Llkona 2000...». — M.:
AMK v MMPO, YMU, «lWkona 2000...», 2007.

23.Tletepcon J1.T. Teopus u npaktuka noctpoexus HenpepbiBHoro obpasoeanms. — M.: YML, «Llkona
2000...», 2001.

24.Tletepcon J1. T., Aranos tO. B. Motneaums u camoonpegenenue B yuebHoit gestensHoct. — M.: ATIK u
MNMPO, Uucturyr CAMM, 2014.

25.Tletepcon J1. T., Kybbiwesa M. A. Mporpamma HagnpeameTHoro kypca «Mup gestensHoctn» no opmu-
POBAHMIO YHUBEPCASbHBIX YYEOHbBIX AEMCTBUIA Y YHaLMXCS 06LE0OPA30BATENLHON HAYANBHOM WKOSbI. —
M.: Uucturyr CAIM, 2014.

26.Tletepcon J1. T., Ky6biwesa M. A. MNporpamma HagnpeameTHoro kypca «Mup gestensHocT» no pasem-
TMIO YHMBEPCANbHBIX y4ebHbIX AeHCTBMIA y yuawmxcs 5-9 knaccos obuweobpasosaTtenbHOW CpeaHei
wkonsl. — M.: Mucturyt CAMN, 2015.

27.MNonosa J1. M. Matematuka. 5 knacc. Moypounsie paspabotkn k YMK H.4. Bunenkuna n gp. TOC / J1.
M. NMonosa M.- Bako. 202 1r. — 448 c.

28. MMpoektHbie 3apanusa. Martematuka. 5 -9 knacc Komnnekt npoekTtHbix 308aHMH, pa3paboTaHHbIM B COOT-
BETCTBMM C coplepxaHuem yuebHoro npeameta "Martematvka"[Dnektponbiit pecypc]: cant- URL: [no-
6an/1ab. MpoeKkTHaA AeATeNbHOCTb B WKOJE, KOA/eaxe, By3e.

29. Poccuickas anektpoHHas wkona (resh.edu.ru)

30. Poceuickast anektpoHHas wkona. MNpeamersl. Anrebpa. 7 knacc [Dnektponnbinn pecypc]: cant- URL: An-
rebpa - 7 knacc - Poccurickas snektporHas wkona (resh.edu.ru)

31.Poccuickast anektpoHHas wkona. MNpeametsl. Anrebpa. 8 knacc [DnektpoHHsiit pecypc]: cant- URL: An-
rebpa - 8 knacc - Pocecurickas snektporHas wkona (resh.edu.ru)

32.Poccunckas anektpoHHas wkona. Mpeametsl. FeomeTtpus. 7 knacc [DnektpoHHbiit pecypc): cant- URL:
leomeTpms - 7 knacc - Pocecurckas sanektporHas wkona (resh.edu.ru)

33. Poccuitckast anektpoHHas wkona. Mpeamertsl. TeomeTpus. 8 knacc [DnekTpoHHbin pecypc]: cant- URL:
https:/ /resh.edu.ru/subject/17/8/

34.Poccuickas anektpoHHas wkona. Mpeametsl. Matematuka. 6 knacc [SnektpoHHbiit pecypc]: cant- URL:
hitps:/ /resh.edu.ru/subject/12/6/

35. Poceuickast anektpoHHas wkona. Mpeametsl. Matematuka. 6 knacc [SnektpoHHsiit pecypc]: cant- URL:
hitps:/ /resh.edu.ru/subject/12/5/

36.YMK Aranacsit J1.C., B.®. bytysos, C.b (coxpahsia npeemcteeHHOCTb)

MepeueHs ocHOBHOM yuebHOI nuTepaTypsl, yuebHo-meToanueckmux matepuanos U JOP (LIOP) ans obyuatowmxcs:

1. Aranacsn J1. C. TeomeTpusa. 7—9 knaccsi: yueb. ans obweobpasosart. opranmsaupit / J1.C. AtaHacsH, B.
®. byrysos, C. b. Kagomues u gp. — M.: lMpoceewenne, 2013—2017rr. - 383 c.

2. byuko E. B. Anrebpa: 8 knacc: metognueckoe nocobue / E. B. byuko, A.l. Mepansik, B. b. Mononckui,
M. C. Akup. M.: - MNpoceewenne 2022r. -192 c.

3. byuko E. B. Teometpus: 8 knacc: metognueckoe nocobue / E. B. Byuko, A.T. Mepansk, B. b. MonoHckuit,
M. C. dkmp. M.: - Mpocsewenne 2021r.-152 c.

4. Bunenkun, H. 9. Matematnka 5-i knacc: 6a308bii yposeHb: yuebHuk: B 2 yactax / Bunenkun H.9., Xoxos
B. M., Yecrokos A.C. n gpyrue. -M: Mpocsewenune, 2022r — 160c.

5. Bunenkun, H. 9. Matematnka 6é-i knacc: 6030861 ypoBeHs: yuebHuk: B 2 yacTax / Bunenkun H.9., XXoxos
B. M., Yecrokos A.C. n gpyrue. -M: Mpocsewenune, 2022r — 144c.

6. Beirosckas B. B. Matematuka. 6 knacc. Moypounsie paspabotkn k YMK H.4. Bunenkuna u ap. Proc /
B. B. Buirosckas. - M.- Bako. 2022r. — 496 c.
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7. Beicoukuit N. P. «Matematunka. BepositHocTb 1 ctatmctuka: 7—9-e knaccel: 6a30BbIiM ypOBEHb: Y4ebHMK: B
2 yactax», astopsl: M. P. Beicoukuit, M. B. Swenko, noa pea. M. B. Awernko. — M.: Npocsewwenne, 2023.
-176c.

8. Teometpus. Metoanueckne pekomengaumu. 7 knacc: y4eb. nocobue ans obieobpasosar. opraHM3aLmi
/ N.C. Atranacsn, B.®. Bytysos, O. A. Tnaskos u gp. — M.: Mpocsewenue, 2016.- 95 c.

9. Hopogeer I.B., Merepcon JI.I. Martematnka. 5 knacc: yuyebuuk B 2-x yactax - M.: Mapatenscreo
«lOsenta», 2011 - 416 c.

10.Jopodees I.B., Metepcon JI.I. Martematnka. 6 knacc: yyebuuk B 3-x wactax - M.: Mspartenscreo
«tOBeHnta», 2010 - 480 c.

11.Xoxos, B. . Obyyenne matematuke B 5-6 knaccax. Metoanyeckoe nocobue k y4ebruky H. 4. Bunen-
kuHy u ap. PrOC / B. N. Xoxos. — M.: MHemosuna, 2022r. — 348c.

12.3ue b. T. Teometpus. Anupaktnueckme matepuansl. 7 knacc: yueb. nocobue ans obweobpasoBaT. OpraHm-
saumit / B.T. 3ue, B.M. Meiinep. — M.: Mpoceewenne, 2022r.- 128 c.

13. Makapeiues tO. H. Anre6pa. 7-# knacc: 6a3osbiit yposeHs: yuebuuk. / Makapeiues O. H., Mungiok H.T.,
Hewkos K.W. v gpyrne. M. — Mpoceewenne. 2022 r. -256 c.

14. Maxkapeiues tO. H. Anre6pa. 8- knacc: 6a3osbiit yposeHs: yuebuuk. / Makapeiues O. H., Mungiok H.T.,
Hewkos K.W. n gpyrre. M. — MNpocsewenne. 2024 r.- 319 c.

15. Makapeiues tO. H. Anrebpa. 9-i1 knacc: 6a3oebii yposeHb: yuebhuk. / Makapsiues tO. H., Mungiok H.T,
Hewkos K.W. n gpyrre. M. — MNpocsewenne. 2024 r. - 255 c.

16. Marematuka. 5 — 9 knacc YuebHbiit oHnaiH-kypc ans 5 — 9 knaccos, BKNOYAOLWMIA TEOPETUYECKME MO-
TEPUAnbl, 30AAHMS M TECTHI C ABTOMATUYECKOM NPOBEPKOM MPABUABHOTO OTBETA ANS BCEX PA3Aenos ¢e-
AepanbHOM paboyei NPOrpaMMbl OCHOBHOTO 0bLLero 0bpasoeaHms. 3aAaHUs HANPABIEHbL HO GOPMMPO-
BAHME MHPOPMALMOHHBIX KOMMETEHLMI 1 BA30BBIX 3HAHWM B OBNACTM MATEMATMKM, CNOCOBHOCTM K AHA-
NIU3Y U CUHTE3Y, CNOCOBHOCTH K peLueHnio 3aaad, npobnem, kK NpUMeHeHUIo 3HaHMM Ha npakTuke. Oco-
6eHHOCTb 304QHUIM 3AKITIOYAETCS B HANMYMM FEHEPALMIA, NO3BONSIOLMX OBPALLATLCS K YNPAXHEHUSIM He-
OAHOKPATHO, O TAKXE B HANMYMM NOApoBHOro obbsicHeHus pewwenus [dnektporbiit pecypc]: camnr- URL:
AKnacc.

17.Munaiok H. T. Anrebpa. 7xnacc. Metopnueckue pekomenaaumm. [Mocobue ans yuntenen. / H.I. Mun-
aok, M. C. Lnbikoea. M.: MNpocsewenne 2019 . - 176 c.

18.Metepcon J1.I., Abpapoe [1.J1., Yytkosa E.B. Matematuka. Anrebpa. @yHkumu. AHanus aaHHeix. 7 knacc:
yuebHuk B 3-x yactsx - M.: Magartenscteo «lOsenta», 2011 - 504 c.

19.MNetepcon J1.T. Anrebpa. 8 knacc: yuebHuk B 3-x wactax/J1.I. Metepcon, H.X. AraxaHoe, A.lO. Metposuy,
O.K. Moanunckuit, M.B.Poratosa, B.B.Tpywwur - M.: BUHOM. Jlabopatopus sHanwmit, 2017 — 432 c.

20.Metepcon J1.T. Anrebpa. 9 knacc: yuebruk B 2-x wactax/J1.I. Metepcon, H.X. AraxaHoe, A.lO. Metposuy,
O.K. Mopnunckuit, M.B.Poratoea, B.B.TpywwuH - M.: Mapatenscteo «tOseHta», 2017 — 376 c.

21.Monoea J1. M. Martematuka. 5 knacc. Moypounsie paspabotkn k YMK H.9. Bunenkuna u gp. PTOC / J1.
M. Monosa M.- Bako. 2021r. — 448 c.

22.TpoektHble 3aaaHus. Matematunka. 5 -9 knacc KomnnekT npoekTHbIX 3aAaHKHI, paspaboTaHHbIN B COOT-
BETCTBMM C cogepxaHnem yuyebHoro npeameta "MatemaTtuka"[Dnektpornbin pecypc]: cant- URL: [noban-
J1a6. MNpoekTHas [eATeNnbHOCTb B LWKONE, KOMEAXE, By3e.

23. Poccuiickas anektporHas wkona (resh.edu.ru)

24.Poccuickas anektpoHHas wkona. MNpeametsl. Anrebpa. 7 knacc [DnektponHbin pecypc]: cant- URL: An-
rebpa - 7 knacc - Poccuiickas sanektporHas wkona (resh.edu.ru)

25.Poceuickast anektpoHHas wkona. MNpeametsl. Anrebpa. 8 knacc [DnektpoHHbiit pecypc]: cant- URL: An-
rebpa - 8 knacc - Poccuiickas sanektpoHHas wkona (resh.edu.ru)

26.Poccuickast anektpoHHas wkona. Mpeametsl. FeomeTpus. 7 knacc [DnektpoHHbi pecypc): cant- URL:
leomeTpms - 7 knacc - Pocecurckas sanektporHas wkona (resh.edu.ru)

27.Poccuitckas anekTpoHHas wkona. Mpeamertsl. TeomeTpus. 8 knacc [DnekTpoHHbii pecypc]: cant- URL:

https:/ /resh.edu.ru/subject/17/8/
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28. Poccuitckast anektpoHHas wkona. MNpeametsi. Matematuka. 6 knacc [Inekrporbiit pecypc]: camnt- URL:

https:/ /resh.edu.ru/subject/12/6/

29.Poccunckas anektpoHHas wkona. Mpeametsl. Matematuka. 6 knacc [DnektporHbiit pecypc]: cant- URL:

https:/ /resh.edu.ru/subject/12/5/

30. Poceuickas anektpoHHas wkona. Mpeametsl. Matematuka. 6 knacc [SnektporHbiit pecypc]: cant- URL:

31.

https:/ /resh.edu.ru/subject/12/6/
Poccuiickas anektponHas wkona. [Npeamets. Matematuka. 6 knacc [DnektpoHHbiit pecypc]: cait- URL:

https: / /resh.edu.ru/subject/12/5/

32.YMK Aranacsit J1.C., B.®. bytysos, C.b (coxpaHsisa npeemcTeeHHOCTb)

MepeyeHb ocHOBHOI yue6HOM nuTepaTypsl, yuebHo-MeToanuecknux marepuanoe u SOP (LILOP) ans poauteneii:

1.

2.

9.

Aranacsn J1. C. Teometpusa. 7—9 knaccei: yueb. ans obweobpasosar. opranmnsaumin / J1.C. Atanacs, B.
®. byrysos, C. b. Kapomues n gp. — M.: Mpocsewenne, 2013—2017rr. - 383 c.

Bunenkun, H. 9. MatemaTuka 5-1 knacc: 6a308biit yposeHs: yuebruk: 8 2 yactax / Bunenkun H.9., XKoxos
B.M., HecrHokos A.C. u ppyrue. -M: Mpoceewenne, 2022r — 160c.

Bunenkun, H. 9. Matematnka 6-i knacc: 6a30Bbi yposeHs: yuebHuk: B 2 yactax / Bunenkun H.9., Xoxos
B. M., YecHokoe A.C. u gpyrue. -M: lNpoceewenne, 2022r — 144c.

Hopodees I.B., MNerepcon JI.I. Matematmka. 5 knacc: y4ebHuk B 2-x yactax - M.: Mapatenscrso
«lOsenta», 2011 -416c.

. Hopodees [B., MMerepcon JI.I. Matematnka. 6 knacc: y4ebuuk B 3-x uyactax - M.: Mspatenbctso

«lOpenta», 2010 — 480 c.

Makapeiues tO. H. Anrebpa. 7-it knacc: 6asosbiin yposeHb: yuebruk. / Makapeives tO. H., Munatok H.T., Hewkos
KMN. v ppyrne. M. — lMNpoceewenne. 2022 r. -256 c.

Makapbiues HO. H. Anrebpa. 8- knacc: 6a30Bbiit yposeHs: yuebruk. / Makapeiues tO. H., Mungiok H.T,
Hewkos K.W. v gpyrne. M. — Mpoceewenne. 2024 r.- 319 c.

Makapesiues HO. H. Anrebpa. 9-1 knacc: 6a308bii yposeHs: yuebHuk. / Makapsiues tO. H., Mungiok H.T',
Hewkoe K.M. u gpyrne. M. — MNpoceewenne. 2024 r. - 255 c.

Metepcon J1.T., Abpapos [1.J1., Yytkoea E.B. Matematrka. Anrebpa. PyHkumm. AHanua gamHbix. 7 knacc:
yuebHuk B 3-x yactsax - M.: Mspartenscteo «lOsexta», 2011 - 504 c.

10. Metepcon J1.T. Anrebpa. 8 knacc: yuebHuk B 3-x wactax/J1.I. Metepcon, H.X. AraxaHoe, A.lO. Metposuy,

11.

12.
13.

14.

15.

16.

17.

18.

O.K. Mognunckui, M.B.Poratoea, B.B.TpywuH - M.: BUHOM. Jla6opatopus sHanuin, 2017 — 432 c.
Metepcon J1.T. Anrebpa. 9 knacc: yuebhuk B 2-x yactsx,/J1.I. Metepcon, H.X. Araxaros, A.1O. Metpoeuy,
O.K. Nognunckui, M.B.Poratosa, B.B.Tpywmn - M.: Msgatenscrso «tOseHta», 2017 - 376 c.
Poccuitckas anektporHas wkona (resh.edu.ru)

Poccurckas anektporHas wkona. MNpeametsl. Anrebpa. 7 knacc [DnektporHsii pecypc]: cait- URL: Anrebpa - 7
knacc - Poccuiickas anektpoHrHas wkona (resh.edu.ru)

Poccuitckas anektporHas wkona. Mpeametsl. Anrebpa. 8 knacc [InektpoHHsbin pecypc]: caitt- URL: Anrebpa - 8
knacc - Poccuiickas anekTpoHHas wkona (resh.edu.ru)

Poccuickas anektponHas wkona. MNpeametsl. [eometpus. 7 knacc [InektpoHHsbiin pecypc]: caitt- URL: [eometpust -
7 knacc - Poccuiickas anektponHas wkond (resh.edu.ru)

Poccuiickas snektponHas wkona. [peamets. [eomeTpus. 8 knacc [DnektponHbii pecypc]: cait- URL:
https:/ /resh.edu.ru/subject/17/8/

Poccuitckas snektpoHHas wkona. [Mpeametsi. Matematuka. 6 knacc [dnektponHbit pecypc]: cant- URL:
https:/ /resh.edu.ru/subject/12/6/

Poccuiickas snektponHas wkona. [Mpeamets. Matematnka. 6 knacc [Dnektpouubit pecypc]: cant- URL:

https:/ /resh.edu.ru/subject/12/5/
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Pasgen 1. Copgepxanue yuebHoro npeameta « MaremaTukan,

c y4yéToM paboyeit nporpamMmbl BOCIIUTAHMS

Pazgensl, Tembl

| CopepxaHue y4ebHOM TeMbl (AMAAKTMYECKME €AMHULbI)

5 knacc

HartypanbHble uncna u Hyne.

HartypansHoe uncno. Pag HatypansHeix uncen. Yucno O. MsobpaxkeHue Haty-
PONbHBIX YMCEN TOYKAMM HA KOOPAMHATHOM (uncnoso) npsmoit. MosuumorHas
cUcTeMa cuncnenms. Pumekas Hymepaums Kak NPMMEpP HEMO3ULMOHHOM CUCTEMBI
cuncnenms. Jecstmunas cuctema cuncnenus. CpaBHEHME HATYPANbHBIX YMCern,
CpaBHeHWe HaTypanbHbix Yncen ¢ Hynem. Cnocobbl cpasHenums. Okpyrnenue
HaTypanbHbIxX Ymcen. CnoxeHue HATYPANbHbIX YUCEN; CBOMCTBO HYJIS MPU ClIOXe-
HUK. BolunTtanue kak pencreune, obpatHoe croxeHuio. YMHOXEHME HOTYPANbHbIX
YMCen; CBOWMCTBA HYNS U €AMHMLBI NPK YMHOXeHUU. [leneHne kak aeicreme, ob-
paTtHoe yMHOXeHMto. KOMNoHEeHTbI AENCTBMIM, CBA3b MexAy HUMHU. [Tposepka pe-
3ynbTaTa apudMeTHyeckoro aeicteus. [lepemectutensHoe M couetaTenbHoOe
CBOMCTBA (3QKOHbBI) CNOXEHMS M YMHOXEHMS, pacnpeaenuTenbHoe CBOMCTBO (3a-
KOH) yMHOXeHus. McnonbaosaHue 6yks ans 0603HAYEHMS HEU3BECTHOTO KOMMO-
HEHTA W 30MUCKM CBOWCTB APUPMETUYECKMX AeUCTBMIA. [enutenn u kpaTHbie
yucna, pasnoxeHue Ha MHoxwutenu. [pocTbie u coctasHble Yncna. [MpuaHaku
aenumoctn Ha 2, 5, 10, 3, 9. Jenenue c octatkom. CteneHb ¢ HATYPANbHBIM
nokasaTtenem. 3anMCh YUCNA B BUAE CYMMbl PA3PSAHBIX cnaraembix. Yucnoeoe
BbIpaXeHue. BbiumcneHme 3HauYEHMI YMCNOBBIX BbIPAXKEHMI; NOPSAKOK BbINOMHE-
HUs BeCTBMIA. Mcnonb3oBaHKWe Npu BbIYUCIEHUSIX NEPEMECTUTENBHOTO M COYeTa-
TENbHOTO CBOMCTB (30KOHOB) CNOXEHMS M YMHOXEHWS, PACMPEAENUTENBHOIO
CBOWCTBA YMHOXEHMSI.

Npobw.

Mpeactasnerue o Apobu kak cnocobe 3anmcu 4acTi BennumnHbl. ObbIKHOBEHHbIE
Apobu. MpaeunbHbie 1 HenpasunbHble Apobu. CMmellaHHas Apobs; npeacTasne-
HWE CMEeLLaHHOM APOobY B BMAE HENPABKUNBLHOM APOOM U BbIAENEHME LIENO YOCTH
YMCNA U3 HeNpPABKNLHOM APobK. M30bpaxeHne Apobeit TOUKAMM HA YUCTIOBOM
npamon. OcHoeHoe cBoictBo Apobu. Cokpawenune ppobeit. [Mpueenerue
Apobu k HoBomy sHameHaTeno. CpasHerne apobeit. CnoxeHue u BbluUTAHME
npobeit. YMHOXeHMWe 1 peneHne apobelt; B3anMHo-obpaTtHbie apobu. Haxoxae-
HWME YACTM Lenoro 1 uenoro no ero yactu. [ecstnunas sanucb gpobeit. MNpea-
CTaBrEHME AeCSTUYHOM Apobu B Buae obbikHOBEHHO. M30bpaxeHue aecatny-
HbIX ApOBeN TOYKAMM Ha uyncnosoi npsmoi. CpaBHeHWe fecsTUYHbIX Apobe.
Apundmetnueckune aenctems ¢ aecsatuuHbiMm apobamu. OkpyrneHne fecsTUUHbIX
npobeit.

PewweHnue TekcToBbIX 3aaay.

PelweHune TekcToBbIX 30804 apudmeTHiecknm cnocobom. Pelwenne nornyeckmx
3anay. Pewenne 3apay nepebopom Bcex BO3ZMOXHbIX BOpUAHTOB. Mcnonb3osa-
HWe NpK pelleHnn 308a4 Tabnuu 1 cxem. Pewenne 3apay, copepxalumx 3aBu-
CHMMOCTH, CBA3BIBAIOLLME BENMUYMHBI: CKOPOCTb, BPEMS, PACCTOSIHUE; LIEHA, KONK-
4ECTBO, CTOMMOCTb. EAmHMLLI M3MepeHUs: MAcchl, 0BbEMA, LEHbI; PACCTOSIHMS,
BpemeHu, ckopocTh. Cesizb MeXAY eAMHULAMM U3MEPEHMS KOXAOM BENUYMHBI.
Pewenne ocHoBHbIX 3004 Ha Apobu. NpeacTasneHne faHHbIX B BUAe TAbnuL,
cTONBYATBIX AUATPAMM.

HarnspHas reomeTpus.

HarnapHele npepcrapnenus o purypax Ha NIOCKOCTM: TOYKA, NPSIMAS, OTPESOK,
nyY, Yron, TOMAHAs, MHOFOYTOMbHMK, OKPYXHOCTb, Kpyr. Yron. [psimoi, ocTpeii,
TYNoW M pasBepHyThik yrnbl. [OnuMHa oTpeska, MeTpuyeckue efmHMuUbl QIUHBI.
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InuHa nomaHoM, nepumMeTp MHOroyronbHMKa. Mameperue 1 noctpoenue yrnos
C nomolpio TpaHcnopTtmpa. HarnsaHele npeactaBneruns o purypax Ha nuocko-
CTWU: MHOTOYTONbHMK; NPSMOYTONbHMK, KBAAPAT; TPEYTONbHMK, O PABEHCTBE bU-
ryp. M3obpaxeHue duryp, B Tom uncne Ha knetyaroi bymare. [MocrpoeHue KoH-
burypaumit U3 Yacten NPSIMoi, OKPY>XKHOCTH HO HENIMHOBAHHOM M KNeT4aToi by-
mare. Mcnonb3oBaHune CBOMCTB CTOPOH W YIIOB MPSIMOYTrObHMKA, KBAAPATA.
Nnowane NPSMOYronbHMKA U MHOTOYTONBHUKOB, COCTABJIEHHbIX M3 MPSMOYTOb-
HMKOB, B TOM 4Yncne Guryp, M30bpaxeHHbIX Ha knetyatoin bymare. Eamuuup ms-
MepeHus nnowaan. HarnsaHele npeacTtaBneHms o NPOCTPAHCTBEHHbIX GUrypaxX:
NPSIMOYTONbHLIM napannenenuned, Kyb, MHororpaHHuku. MsobpaxeHnne npo-
cTedwnx MHororpaHHukos. Paseeptkn kyba u napannenenunepna. Cospatue
MofAenen MHOrorpaHHMKOB (13 Bymaru, NnpoBonoku, nnactunmHa m ap.). O6vem
NPsSIMOYronibHOro napannenenunead, Kyba. EauHmubl nsmepenms obvema.

6 knacc

HartypanbHsle yncna.

ApndmeTtnyeckne AENCTBUA C MHOTO3HAYHBIMKM HATYPAbHBIMK YMCIAMM. Hucno-
Bble BbIPAXEHMS, NOPSAOK AEMUCTBMI, MCMONb3oBAHME ckobok. Mcnonb3osarue
MPU BbIYUCNIEHUSX NEPEMECTUTENBHOIO U COYETATENbHOrO CBOMCTB CIIOXEHUS M
YMHOXEHMs, PacnpenenuTenbHoro CBOMCTBA yMHoXeHus. OkpyrneHue Haty-
panbHbix Yucen. Jenutenn u kpaTtHele yncna; Hambonbwmi oblmit aenurens 1
HanmeHbluee obuiee kpatHoe. [lenMmocTb Cymmbl 1 npouseenerus. [enexue ¢
OCTATKOM.

Opobu.

O6bikHOBEHHAS ApObb, OCHOBHOE CBOMCTBO ApobM, cokpaleHnue Apobe.
CpasHeHue u ynopsaounsaHme apobeit. Pelwenne 3a0aa4 HO HOXOXAEHWE YOCTH
OT LeNoro M uenoro no ero 4act. [JpobHoe 4ucno kak pesynsTar AeneHus.
Mpencraenexune pecstnyHon Apobu B Buae OBbIKHOBEHHOM APOGK M BO3MOX-
HOCTb NPeAcTaBneHUst OBbIKHOBEHHOM APObM B BUae aecaTMyHOM. [decatnuHbie
Apobu 1 MeTpuyeckas cuctema mep. Apudpmetuyeckue AEHCTBUS U YUCTOBbIE
BLIPOXEHMSI C OBBIKHOBEHHBIMM W AECATUYHBIMM Apobsmu. OTHowenue. [enequne
B AOHHOM oTHoweHun. MacwTtab, nponopuus. [NpumeHeHre nponopumit npu pe-
weHun 30aa4. MNoHatre npoueHTa. Beiumcnerne npoueHTa oT BENWUMHBI 1 BENU-
YMHBI MO ee NPoLeHTY. BeipaxeHue npoueHToB aecsTHuHbIMKM Apobsamu. Peenne
30404 HO NPOUEHTLI. BoipaxeHne oTHOLWeHUS BENMYMH B NPOLEHTAX.

MonoxurensHbie U oTpMua-
TeJibHble Y1cna.

MNonoxutensHele M oTpuuatensHeie yucna. Llensie uucna. Mogynb umncna, reo-
MeTpM1UecKas MHTepnpeTauus Mogyns uncna. MaobpaxeHue umcen Ha KOOpAK-
HATHOM npsiMoi. Yucnosbie npomexyTku. CpasHeHnune uncen. ApupmeTnyeckue
AENCTBUS C NONOXMUTENBHBIMKU M OTPULLATENBHBIMM YMcIaMu. [1psmoyronbHas cu-
cTeMa KoopAMHAT Ha nnockocTu. KoopanHaTsl Touku Ha nnockocTti, abeupcca u
opanHaTa. [locTpoeHue Touek 1 hUryp Ha KOOPAMHATHOM NIOCKOCTH

BykeeHHble BEIpaxeH#us.

MpumeHeHMe BykB As 3QMUCUM MATEMATUYECKMUX BBIDAXEHMIA M NPEMANOXEHMA.
CeoicTtBa aprpmeTMHeCcKMX AeMCTBUIA. ByKkBEHHbIE BEIPAXKEHMS M YMCNOBbIE NOA-
CTaHOBKM. DykBEHHble PABEHCTBA, HAXOX[OEHWE HEM3BECTHOrO KOMMOHEHTA.
Dopmynbl; GopMyIbl NEPUMETPA M MIOLAAM NPSMOYTONbHUKA, KBAAPATA, Obb-
ema napannenen1nega 1 kyba.

PewweHue TekcToBbIX 3040M.

Pelenne TekcToBbIX 30804 apudmeTniecknm cnocobom. Pelerne nornueckmx
3apay. Pewenne 3apay nepebopom Bcex BOZMOXHbIX BQpUAHTOB. Pelwenne 3a-
AQY, COAEPXALUMX 3ABMCMMOCTHM, CBSI3bIBAIOLLMX BENMUYMHBI: CKOPOCTb, BPEMS,
PACCTOSIHMUE; LEHA, KOMMYECTBO, CTOMMOCTb;, MPOWU3BOAMTENBHOCTb, BPEMS,
obbem pabotbl. EauHMULI M3MEpeHMs: MACChbl, CTOMMOCTH; POCCTOSIHMS,
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BpemeHu, ckopocTu. Cesisb MeXAY eAMHULIOMM U3MEPEHMUs KAXKAOM BENUUMHBI.
PeweHne 3004, CBA3AHHBIX C OTHOLIEHUEM, NMPOMOPLUOHANILHOCTLIO BEMMUMH,
NPOLIEHTAMM; PELUEHMNE OCHOBHbIX 30404 HA APobu 1 npoueHTbl. OueHka 1 npu-
KuaKa, okpyrnenue pesynstata. CoctaeneHne ByKBEHHbIX BbIPAXEHMI MO ycro-
Buio 3aaaun. Npeacrasnerre aaHHbIX ¢ nomolpio Tabnumuy u aunarpamm. Cron6-
4aTble AMATPAMMBI: YTEHUE M MOCTPOEHMe. YTeHne KPYroBbIX AMArPAMM.

HarnapHas reometpus.

HarnsaHble npepctasnenus o ¢purypax Ha NIOCKOCTH: TOYKA, NPSIMAsi, OTPE3OK,
nydy, Yron, NOMAHQA$, MHOTFOYFONIbHMK, Y4ETbIPEXYrONbHMUK, TPEYTONbHMK, OKPYX-
HOCTb, kKpyr. BaaumHoe pacnonoxexue apyx NpsiMbiX HA NIOCKOCTH, NAPANENb-
Hble MpsIMble, MepreHAnKYNspHble npsMble. M3amepeHne pacctosHuit: mexay
ABYMS TOUKAMM, OT TOYKM O NPSIMOM; AJIMHA MAPLUPYTA HA KBOAPATHOM CeTKe.
M3mepeHue 1 NOCTPOEHME YINOB C NOMOLLBIO TPAHCMOPTUPA. Buasl TpeyronbHu-
KOB: OCTPOYrOfibHbIM, MPSMOYTOSbHbIN, TYMOYrombHbIM;, PABHOBEAPEHHLIN, paB-
HOCTOPOHHMI. HeTbipexyronbHuK, NPUMepsl YeTbipexyronbHukos. [1psmoyrons-
HUK, KBOAPAT: UCNONb3OBAHME CBOMCTB CTOPOH, YTIOB, AnaroHanen. Maobpaxe-
HWE reOMETPHYECKMX PUrYP HO HENMHOBAHHOM ByMare C MCMOMb3OBAHWUEM LMP-
Ky”nsi, IMHENKM, YrofbHKUKa, TpaHcnopt1pa. [octpoeHus Ha knetuatoit Gymare.
MNepumeTp MHoroyronbHuka. [ToHATHe nnowaau Gurypbl; eaMHULb M3MepeHms
nnowaan. [MpubnmxeHHoe namepeHnne nnowaam Guryp, B TOM YUCNE HA KBAA-
paTHoit ceTke. MNpnbnmxkeHHOEe M3MePEHUE ANMHBI OKPYXXHOCTH, MIOLWAAN KPYTd.
CuMMeTpMs: LLeHTpanbHas, OceBas M 3epKanbHas cummeTpum. [locTpoeHnne cum-
MeTpUUHbIX $uryp. HarnspHsle npeAcTaBneHns o NPOCTPAHCTBEHHBIX PpUrypax:
napannenenunes, Kyb, NpuMama, NMMPAMMAQ, KOHYC, UMAMHAP, Wap M cepa.
N30bpaxeHne NpoCTPAHCTBEHHbIX $uryp. [prmepsbl pa3BepTOK MHOTOrPAHHM-
KOB, UMIMHAPA 1 koHyca. CosnaHne Mogene NPOCTPAHCTBEHHbIX Guryp (13 By-
MQru, NPOBOMOKM, NAACTUAMHA M Ap.). [ToHaTMe obbeMa; eanHMLB M3MepeHUs
obbema. Obbem NpsiMOyronbHoro napannenenyneaa, Kyba.

7 xnacc

Yycna v BeluMcneHms

PaunonansHbie uncna. [Ipobu obbikHOBEHHbIE M AECATUUHbIE, MePEXof, OT OAHOM
dopmbl 3anucu apobeit k apyroi. [MoHsTME PALMOHANBHOTO YMCNA, 3AMMUCH,
CPUBHEHME, YNOPSAOYMBAHME PALMOHANbLHBIX uYMcen. ApubmeTtnueckme pen-
CTBMSI C PALMOHANBHBIMM YMCNamM. Pelienre 3004 M3 peanbHOM NPAKTUKM HA
yactu, Ha apobu. CreneHb C HATYPANbHLIM MOKA3ATENEM: ONpeaeneHue, npeob-
PO30BAHME BbIPAXEHMI HO OCHOBE OnpefeneHus, 3anuc bonblmnx yucen. MNpo-
LLeHTbI, 3AMUCb MPOLEHTOB B B1AE APobM 1 Apobu B BMAe NpoLeHToB. Tpu ocHoB-
Hble 304a4YM HO NPOLIEHThI, PELIEHNEe 30AaY U3 PEASTbHOM NPAKTUKM.
[NprMeHeHWe NPU3HAKOB AENMMOCTH, PA3NOXEHUE HO MHOXMTENU HOTYPASbHbIX
yncen. PeanbHble 30BUCMMOCTH, B TOM 4YMCre Npsmasi M obpaTHas nponopumo-
HOJTbHOCTM.
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Anrebpanyeckue Boipaxe-
HUs

MNepemeHHble, YMCNOBOE 3HAYEHWME BLIPAXEHMS C nepemeHHOM. [onycTumbie
3HaYeHMs nepemeHHbixX. [lpeacTaBneHne 3aBUCMMOCTM MeXAy BENMYMHAMM B
Buae popmynsl. Berumcnenns no popmynam. Npeobpasosarme BykBeHHbIX Bbi-
POXEHMH, TOXAECTBEHHO PABHbIE BbIPAXEHMS, MPABUIA NPEOBPA30BAHMS CYMM
1 NPOM3BEAEHWM, NPABMNA PACKPLITUS CKOBOK M NpuUBEAEHMS NOAODHLIX crara-
embix. CBoiicTBa cTeneHu ¢ HaTypanbHbiM nokasatenem. OgHouneHs U MHoro-
ynexbl. CreneHb MHorouneHa. CnoxeHue, BbIYMTOHME, YMHOXEHUE MHOrousne-
HoB. DopMyrbl COKPALLEHHOTO YMHOXEHMS: KBAAPAT CYMMbI M KBOAPAT PA3HO-
ctn. Popmyna pasHoctn kBagpaTos. PasnoxeHne MHOrOUNEHOB HO MHOXMTENM.

YpaBHeHus

YpaBHeHMe, KOPEHb YPABHEHMS, MPABKUIA NPEOOPA30BAHMS YPABHEHMS, POBHO-
CUNbHOCTb YpaBHEHWI. JIMHEHOe YpaBHEHWE C OBHOM NEPEMEHHOM, YMCIIO KOP-
HEM NIMHEMHOrO YPUBHEHMs, pelleHue NMHeMrHbIX ypasHeHui. CocTaenexue
YPOBHEHWIM MO YCNOBMIO 30A04M. PelueHne TeKCTOBbIX 3aAaY C MOMOLLbIO YpaB-
HeHui. JIuHelHoe ypaBHeHMe C AByMs nepemeHHbiIMK U ero rpaduk. Cuctema
ABYX NIMHEMHBIX YPABHEHMI C ABYMs nepeMeHHbiMM. Pelienne cuctem ypaeHeHmi
Ccnocobom noacTaHoBkM. [TpUMepsI peLLeHKs TEKCTOBBIX 30AAY C MOMOLLbLIO CH-
CTEM YPABHEHUN.

KoopanHatel  u
DyHKuMU

rpadukm.

KoopanHata Toukn Ha npsmoi. Yucnosbie npomexytku. PacctosHue mexay
ABYMSl TOYKOMM KOOPAMHATHOM NpsiMoi. [1psiMoyronbHas cHcTeMa KOOPAMHAT,
ocn Ox u Oy. Abcumcca 1 oparHATA TOYKM HO KOOPAMHATHOM nnockocTu. [Mpu-
Mepbl TPadHKoB, 304AHHBIX GOPMYNamK. HTeHne rpadUKOB PeanbHLIX 3ABUCH-
mocTten. [Nonstne byHkumu. Mpaduk yrkumn. Ceoicta dyHKumMA. JTnHelHas
byHkupms, eé rpaduk. [paduk byHkummn y= Ixl. [paduueckoe pelenne nuHen-
HbIX YPOBHEHMM M CUCTEM JIMHEMHBIX YPOBHEHMNA.

HavyanbHble noHsTUS reomert-
puM

Touka, npsmas, otpesok, nyd. Yron. Buasl yrnos. BeptukanbHbie 1 cmexHble
yrnel. buccektpuca yrna. JlomaHas, mHoroyronsHuk. [apannensHocTb M nepnex-
AMKYNSPHOCTb MPSIMbIX.

CummeTpuunbie Purypbl. OcHoBHble cBOMCTBa OceBOM cMMMeTpuu. [pumepbl
CMMMETPHM B OKPYXAIOLLLEM MUPE.

TpeyronbHuku

OcHoBHble MOCTPOEHMS C MOMOLLBIO LMPKYNS U NMHENKK. TpeyronbHuk. Beicota,
MeauaHa, BuccekTpurca, Ux CBOMCTBA.

PasHoGenpeHHbIM M PABHOCTOPOHHMI TpeyronbHukW. HepaseHcTBo Tpeyronb-
HMKaQ.

CeoMcTBa M NpM3HAKKM paBHOBeApeHHOro TpeyronbHuKa. [TpusHakm paseHcTea
TPEYronbHUKOB.

MNapanneneHeie npsmele

CeoicTBa M Npu3HaKM napannenbHbix npsmbix. CyMmma yrnos TpeyronbHMKA.
BHewwHuMe yrnbl TpeyronbHuKa.

npﬂMOYFOHbeIe Tpeyrosb-
HUKU

MpsmoyronbHebiit TpeyronbHuk. CBOMCTBO MEAMAHBI MPSIMOYrONBHOTO TPEYronb-
HUKQ, NMPOBEAEHHOM K runoTeHy3e. [PU3HAKM PABEHCTBA MPSMOYTOMbHbIX TPe-
yronbH1KoB. [1psmoyronbHeiit TpeyronbHuk ¢ yrnom B 30°.

H €paBeHCTBA B reoMeTpUn

HepaseHcTBO TpeyronbHMKA, HEPABEHCTBO O AJIMHE TIOMAHOM, TeopeMa o 6onb-
weM yrne u bonbluen CTOpoHe TpeyronbHKKa. [lepneHanKynsp 1 HaOKINOHHAS.
[eomeTprueckoe MecTo Touek. buccektpuca yrna u cepeamHHblit nepnexamnky-
NSp K OTPE3KY KaK reOMeTPUYECKME MECTA TOYEK.

OkpyxHocTb

OKpyXHOCTb M KpYT, XOPAA M AMAMETP, UX CBOICTBA. BaanmHoe pacnonoxexue
OKpPY>XHOCTH U npsimoi. KacaTenbHas 1 cekyuias kK okpyXHoCTU. OKpyXHOCTb,
BMNMCAHHAs B yron. BnncaHHas u onMcaHHas OKPYXXHOCTU TPEYTonbHUKA.
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BepositHocTb U cTratucTHka

MNpeactasneHne AAHHBIX B BMAe TABMML, OMATPAMM, rpadMKoB. 3aMOnHeHHe
Ta6AUL, YTEHWME U NOCTPOEHUE AMArPAMM (cTonbukoebix (cTonbYaThIX) M Kpyro-
Bbix). YteHne rpacdukos peansHbix npoueccos. MasneyeHne nHpopmaumm ms
AMArpAMM U TaBMKL, UCNONb3OBAHME U MHTEPMNPETALMS AAHHbIX.

OnucaTtenbHas CTATUCTMKA: cpepHee apubMeTHyeckoe, MeAuaHa, PasMax,
Hanbonbluee M HOMMEHbLUEE 3HAYEHMS HOBOPA YMCNOBbIX AAHHbIX. [Tprmepb
CIy4OMHOM M3MEHYMBOCTM.

CnyyaiHbiM 3kcnepumeHT (onbiT) U cnyyaiHoe cobbite. BepostHocTs M ua-
crota. Ponb ManoBeposiTHbIX M MPAKTUYECKM AOCTOBEPHbIX COBLITUI B NpUpoae
v B oblwectse. MoHeTa 1 UrpanbHAs KOCTb B TEOPUM BEPOSTHOCTEN.

lpad, sepwnHa, pebpo. Crenerb BeplmHbl. Yucno pébep u cyMmapHas cre-
neHb BepwuH. [peacraenenne o ceasHoct rpada. Llenu u upknel. [ytr B rpa-
dax. Obxoa rpada (sinepos nyts). Mpeacraeneqme o6 OPUEHTUPOBAHHOM
rpade. Pewenne 3apay c nomoupio rpagos.

8 knacc

Yycna v BbluMCneHUs

KeagpatHbiit kopeHb 13 yncna. MNowHstre 06 nppaumoHansHom uucne. decatuy-
Hble NPUONMXEHNS MPPALMOHANBHBIX YMCEN. CsoictBa apudmeTnyeckmx
KBOZPATHBIX KOPHEW U UX MPUMEHEHKE K NPeoBpPa30BAHMIO YMCIIOBBIX BbIPAXE-
HWUIA M BblUMCTIEHUaM.  [leMcTBMTeNbHbIE YMCna.

Crenenb ¢ uenbiM nokasarenem u eé ceoictea. CTaHAAPTHAS 3AMNKUCb YMCAA.

Anrebpauueckue Boipaxe-
HUs

KeagpaTHbii TpEXUNEH; pA3NoXeHWe KBAAPATHOTO TPEXYNEHA HO MHOXMUTENMN.
Anrebpanyeckas apobb. OcHosHoe cBoiicTBO anrebpaunyeckoi apobu. Cnoxe-
HWe, BbIYUTAHME, YMHOXEHMeE, AeneHune anrebpanyeckux apobei.  PaupoHans-
HbIE BBIPOAXEHMS M MX NPeobpPa3oBaHME.

YpaeHeHHs 1 HepaBeHCTBA

KeappatHoe ypasHeHue, dopMyna KopHei KBAApPATHOTO ypaBHeHMs. Teopema
Buerta. Pelenne ypasHeHHi, cBOAALLMXCS K IMHENMHBIM M KBAAPATHBIM. [TpocTeit-
LwKe APOBHO-PALMOHANbHbBIE YPABHEHMS.

[paduyeckas nHTepnpeTaLms YPABHEHMI C ABYMS NEPEMEHHBIMM M CUCTEM K-
HEMHbIX YPOBHEHMIA C [ByMs NepeMeHHbIMU. [TpuMepsl pelleHus cuctem Henw-
HEMHbIX YPABHEHMIA C ABYMS NepeMeHHbiMM. PelueHune TekcToBbix 3aaay anreb-
PAKMYECKMM CMOCOBOM.

Yucnoeble HepaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OfHOM NepemeHHOMN.
PaeHocunbHOCTb HepaeeHCTB. JIMHelHbIe HEPABEHCTBA C OAHOM NMEepPEMEHHON.
CucTeMmbl IMHEMHbIX HEPABEHCTB C OJHOWM NEePEMEHHON.

DyHKumH

MoHstne dyHkumn. Obnacte onpeneneHnss U MHOXECTBO 3HAYEHUI BYHKLMM.
Crocobbl 308aHMs GYHKLMA.

[paduk dyHKuMK. HYTeHne ceoicTs PyHKUMM No eé rpacduky. [Npumepsl rpadm-
KOB YHKLMIA, OTPAXAIOLMX PEASIbHBIE MPOLECCHI.

DyHKUMM, ONUCBIBAIOLLME NPSIMYIO M OBPATHYIO MPOMNOPLMOHANbHBIE 3ABUCUMO-
cti, ux rpadmin. Pyrkummy = x2, y = x5, y=\x, y= Ixl.

[paduyeckoe pelleHne YPABHEHUIA U CUCTEM YPABHEHUHA.

YeTbipexyronbHuku

MNapannenorpamm, ero Npu3HakM M CBOMCTBA. YaCTHble cnyvyaun napanneno-
FPAMMOB (MPSIMOYTOMbHUK, POMB, KBAAPAT), MX NPU3HAKK WM CBOMCTBA. Tpane-
umsi, paBHOBOKas Tpaneuus, eé CBOMCTBA U NpusHaku. [pamoyronbHas Tpane-
uMs.

Mopobue TpeyronsHUkoB

Meton yasoeHus meamansl. LentpansHas cummetpus. Teopema Paneca u teo-
pemMa O NPOMOPLMOHANbHbIX OTPE3KAX.
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CpenHue nuHum TpeyronbHuka u Tpaneumu. LleHTp macc TpeyronbHuka.
Mopobue TpeyronbHukoe, koapuumeHT nopobus. MNpuaHaku nopobus Tpe-
yronbHukoB. [TpuMeHeHne Nnogobus Npu peLleHnn NPAKTUYECKMX 30804,

Mnowagns

CeoitctBa nnowapen reometpuyeckunx ¢uryp. Popmynsl gns nnowagu Tpe-
yrofbHWKQ, napannenorpamma, pomba u tpaneupmu. OTHolweHWe nnowagen no-
BO6GHBIX DUryp.

Bbiumcnenne nnowanei TpeyronbHUKOB M MHOTOYTOMbHUKOB HA KNETYATON Oy-
mare.

Teopema lNudaropa. MNpumerenne Teopemsl [Nudaropa npu pelerHnm npakTm-
YeCKMX 30[0M.

CooTHoluleHHe Mexpy Yr-
NIOMU U CTOPOHAMM MPSIMO-
YronbHOrO TPeyronbHWKA

CHHyC, KOCMHYC, TOHFEHC OCTPOTO YA NPSIMOYTONbHOro TpeyronbHuka. OcHos-

HOE TPUIrOHOMETPUYECKOE TOXAECTBO. |pUroHOMETpUYECckne PYHKLMM YINoOB B
30°,45° n 60°.

OkpyXHoCTb

BrvcaHHble M LeHTpanbHble yrbl, Yron mexay KAacaTenbHOM M xopfoW. Yribl
MeXay XOPAdMM M CeKylmMK. BrnucaHHble M onMCaHHbIE 4eTbIPEXYrONbHUKM.
BsanmHoe pacnonoxenue asyx okpyxHocteir. Kacanme okpyxHocten. Obupme
KacaTenbHble K ABYM OKPYXHOCTSIM.

BepositHocTb U cTratucTHka

MpencraeneHne AaHHbLIX B BMAe TabML, Auarpamm, rpadukoe. MHoxecTso,
3MIeMeHT MHOXecTBa, noamHoxectso. Onepauum Haa MHOXeCTBAMM: obbeau-
HeHwue, nepeceyeHrue, fononHexne. CBOMCTBA ONepaLMii HOA MHOXECTBAMM: Me-
PEeMeCTUTENbHOE, COYeTAaTENbHOE, PACNPEAENUTENbHOE, BKIOYeHUs. Mcnonb3o-
BAHME rpadUyYecKoro NPeacTaBneHns MHOXECTB A/l OMMUCAHMUS PEarbHbIX NPO-
LeCCOB M SIBMIEHMIA, MPK PELUEHMM 3040,

N3mepeHue paccenBarms aHHbIX. [cnepcus U CTAHAAPTHOE OTKIOHEHHME YnC-
nosbix Habopos. [uarpamma paccenBaHms.

DnemeHTapHble cobbITUs criyuaiHoro onsita. CnyuaiHblie cobbiTus. BepositHocTi
cobbITiH. OnbiTbl C PABHOBO3MOXHbBIMK 3IEMEHTAPHBIMM COBbITUIMK. Cryyait-
Hbllt BbIGOP. CBsisb MeXAY MANOBEPOSITHLIMM M MPAKTUYECKM JOCTOBEPHBIMM CO-
BbITMAMM B NpMpoAe, obLuecTBe M HAYKE.

Nepeso. CeoicTBa AepeBbeB: eAMHCTBEHHOCTb MyTH, CYLLECTBOBAHME BMUCSYEt
BEPLUMHbI, CBSI3b MEX/AY YMCIIOM BEPLUMH M Ynciiom pEbep. [paBuno yMHoxXeHus.
Pewenue sagay ¢ nomousio rpacos. MNpotnsononoxHsie cobsitus. Quarpamma
Sinepa. ObveamHeHne u nepecedeHne cobbituit. HecoemecTHble cobbiTus.
Dopmyna cnoxeHus BeposiTHOCTEN. YCNOBHAs BEPOSTHOCTb. [1paBuno ymHoxe-
Husi. HeaaBucumble cobbitus. MNpeactaenequne skcnepumeHTa B Buae aepesa. Pe-
LeHMe 30404 HO HOXOXAEHME BEPOSTHOCTEN C MOMOLLBIO AEPEBA CIYYAMHOrO
5KCMEPUMEHTA, Anarpamm Sitnepa.

9 knacc

Yycna v BoluMcneHms

HectBUTENBHBIE YMCNA

PaunoHanbHble YMCNa, MPPALMOHANBHBIE YMCA, KOHEYHbIE M BEeCKOHeYHble ae-
cATUYHbIe APObU. MHOXECTBO AEMCTBUTENBHBIX YMCEN; AEUCTBUTENbHBIE YMCNA
Kak BeckoHeuHble AecsaTuyHble Apobu. BaammHo opHoO3HaYHOe cooTeeTcTBUE
MexXpay MHOXECTBOM JEeMCTBUTENbHbIX YACEN M KOOPANHATHOMN MPSIMOM.
CpaBHeHue feiCTBUTENBHBIX YMCen, adpudmeTnieckme AeiCTBUS C AeMCTBUTENb-
HBbIMM YUCIIAMM.

NamepeHus, NpubnmxeHus, oLeHKH

Pasmepbl 06bEKTOB OKPYKAIOLLETO MUPA, ASIUTENBHOCTb MPOLECCOB B OKPYXAIO-
LeM M1pe.
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MpnbnnkEHHOE 3HAYEHME BENMUUYMHBI, TOYHOCTb NpUbnuxeHmns. OkpyrneHme yu-
cen. [prknaka 1 oLeHKa pesynbTaToB BbIYUCTEHMN.

YpaeHeHHs M HepaBeHCTBA

YpaBHEHMS C OAHOM NEPEMEHHOM

JInneitHoe ypaBHeHue. Pelienne ypaBHeHMI, CBOASLLMXCS K IMHENHBIM.
KeappaTHoe ypasHeHue. PelueHne ypaBHeHM, CBOAALLMXCS K KBOAPATHbIM. bu-
KBOAPATHOE ypaBHeHue. [TpuMepbl pelueHns ypaBHEHMIM TpPeTbel 1 YeTBEPTOM
CTeneHen pa3noxXeHMemM Ha MHOXMTENMU.

PeweHne apobHo-paunoHanbHbix ypaeHeHui. PelweHne TekcToBbix 3apay an-
rebpanyeckMm METOOM.

CucTeMbl ypaBHEHMM

YpaBHeHHe ¢ aByMs NepeMeHHbIMU U ero rpaduk. Peluenne cuctem apyx nuHen-
HbIX YPABHEHWI C ABYMS NepeMeHHbIMU. PellieHne cucTem ABYX YpOBHEHMIA, OQHO
M3 KOTOPbIX NIMHENHOe, a Apyroe — BTopoM ctenenu. [paduueckas nHTepnpeta-
LMt CUCTEMbI YPOBHEHMI C ABYMSI NEPEMEHHbBIMM.

PeweHue TekcToBbIX 30804 anrebpanyeckmm cnocobom.

HepaseHcrtea

Yucnoeble HEPABEHCTBA M MX CBOMCTBA.

PelueHne nMHeNHbIX HEPABEHCTB C OAHOM NepeMeHHON. Peluenne cuctem nuHeit-
HbIX HEPABEHCTB C ofHOW nepemeHHol. KeagpaTtHble HepaeeHcTBa. [paduye-
CKAsi MHTEPNPETALMS HEPABEHCTB U CUCTEM HEPUBEHCTB C iBYMS| NEPEMEHHBIMM.

DyHKuMM

KeagpatnuHas dyHkums, e€ rpaduk n ceoictsa. [Napabona, koopanHaTs Bep-
WKHbI Napabonbl, 0OCb CUMMETPHM NApabonsbi.
[padukn dyrkumity = kx, y=kx+b, y=k/x. Y=\x, y=x®.y =1 x | u ux ceoitctea.

Yucnoesle nocnepgoBatenb-
HOCTH

Onpepenexne M cnocobbl 30AAHUS YUCITOBBIX NMOCNEAOBATENBHOCTEN.

NoHsTHe uncnoBoi nocnefgoBaTensHoCTU. 3aAdHME NMOCNENOBATENBHOCTU pe-
KYPPEHTHOM GOPMYNON M GOPMYNON N-FrO YNeHa.

ApndmeTnyeckas U reomeTpmyeckas MPOrpeccum.

Apudmetnyeckas u reometpuieckas nporpeccun. Popmynel n-ro uneHa apmed-
METUYECKOW U reOMETPUHECKOMN NPOrPECCHM, CYMMbl NEPBBIX N YEHOB.
N3obpaxeHne 4neHoB aprdMETUHECKON M reOMETPUYECKOM NPOrPECcCHit Tou-
KAOMM HO KOOPAMHATHOM MNOCKOCTU. JIMHEMHbIA M SKCMOHEHLMANbHbIA POCT.
CnoxHble NPOLEHTBI.

CooTHoweHne Mexpy Yr-
NOMM M CTOPOHAMM Tpe-
YrOMnbHWKOB

Cunyc, kocuHyc, Tanrenc yrnos ot O go 180°. OcHoeHoe TpuroHomeTpryeckoe
Toxpaectso. Popmynsl npusefeHus.

PeweHne TpeyronbHmkos. Teopema KOCHHYCOB M Teopema cuHycoB. Pewenne
NPAKTUYECKMX 3[04 C UCMONb3OBAHMEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHY-
COB.

MNpeobpaszoeaHme nogobus. MNogobre cOOTBETCTBEHHBIX SNEMEHTOB.

BekTopi

Bekrop, AnnHa (Moaynb) BekTopa, coHanpasneHHbie BEKTOPbI, NPOTUBOMONOXHO
HANPOBNEHHbIE BEKTOPbI, KOMIMHEAPHOCTb BEKTOPOB, PUBEHCTBO BEKTOPOB,
OnepauMn Hap BEKTOPAMU. PasnoxeHue BekTopa No ABYM HEKOMNMHEAPHBIM
BekTopam. KoopanHatel Bektopa. CkansipHoe npousseaeHne BEKTOPOB, Npume-
HEeHWe AN HOXOXAEHMS AJIMH U YITOB.

Mertog koopanHar

HekapToBbl KOOPAMHATHI HO NAOCKOCTU. YPABHEHUS NPSMOMI U OKPY>KHOCTM B KO-
OpPAMHATAX, MepeceveHne OKPYXHOCTeN M npsmbix. Meton koopauHaTt U ero
NPUMEHEHHe.

OkpyXHocTb

MNpaBunbHble MHOroyronbHUkK. [nmHa okpyxHocTu. [pagycHas M paauaHHas
Mepa yrna, BblYMCNEeHMe JMH AByr okpyxHocTeW. [nowagb kpyra, cektopa,
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cermeHTa. Teopema o Npon3BeAeHMM OTPESKOB XOP/, TEOPEMbI O NPOU3BEAEHMM
OTPEe3KOB CEKYLLMX, TEOPEMA O KBAAPATE KACATENbHOM.

[erxeHus NNOCKOCTU U BHYTPEHHUE CMMMETpUM uryp (anemeHTapHbie npen-
craenenus). MNapannensHei nepexoc. Mosopor.

BepOSITHOCTb M CTATUCTUKA

MNpeactasneHne AAHHLIX B BUAE TABAMUL, AMATPAMM, TPADUKOB, MHTEPNPETALMS
ACHHbIX. YTEHMe M nocTpoeHue TAbNML, AMArPAMM, TPAPUKOB MO PEAsbHLIM
ACQHHbBIM.

MNepectaHoskn u daktopman. CoyeTaHMst U YUCNO COYETAHMI. TpeyronbHuk
Mackans. PewweHne 3aaa4 ¢ Mcnonb3oBaHMEM KOMBUHATOPHKH.
FeomeTpuueckas BepostHocTb. Cry4qaiHbiit BbIGOP TOYKM M3 GUrypbl HO MIOCKO-
CTW, U3 OTPE3KA M U3 [yT1 OKPYXHOCTH.

Wcnbitanune. Ycnex n Heypada. Cepus ncnbitaHuii fo nepsoro ycnexa. Cepwus
ucnbitanuin beprynnu. BepositTHoctn cobeituit B cepum ucnbitanmii beprynnm.
CnydaiHas BenuumHa 1 pacnpepenexue eepostHocTeld. Matematnyeckoe oxu-
AdHWe U aucnepcus. [TpMMepbl MOTEMATUYECKOTO OXMAAHWS KOK TeopeTuye-
CKOTO CPEAHEro 3HAYeHUs BENUYMHBL. MaTemaTnyeckoe OXMAAHUE U auCiepcHs
CNY4YaMHOW BENUYUHDI

«4YMCNO YCNEexXoB B CepUM UCnbITaHUM BbepHynnuy.

MNoHsTMe o 3akoHe Bornblumx Yncen. MsmepeHune BEPOSTHOCTEN C MOMOLLBIO Ha-
ctot. Ponb 1 3HaYeHne 3akoHa BoMnbLIMX YMCEN B MPUPOAE M obuiecTBe.
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Paspen 2. [naHnpyeMbie peaynstaTsl oceoenusi yuebHoro npegmera, Kypca,
B TOM uMcre ¢ y4€ToM paboyeit nporpammel BOCIIUTAHUS

1. JIuunocTHbie 06pasoBaTenbHbE pe3ynbTaThl.

1) natpuoTtHyeckoe BocnuTanue:

NPOSIBNEHUEM MHTEPECA K MPOLLOMY M HACTOSILLEMY POCCHUIMCKON MATEMATHKM, LLEHHOCTHBIM OTHOLIEHHUEM
K BOCTUXEHMSIM POCCHUIMCKMX MATEMATMKOB M POCCUIMCKOM MATEMATMHECKOM LUKOMbI, K MCMONb3OBAHMIO STUX [O-
CTUXEHMI B APYTMX HAYKAX M NPUKNAAHbIX chepax;

2) rpaxpaHCcKoe M AyXOBHO-HPABCTBEHHOE BOCMUTAHME:

FOTOBHOCTBIO K BbINONHEHMIO OBS3AHHOCTEN IPAXAAHUHA M PEANM3ALMM €rO NPAB, MPEACTABIEHUEM O M-
TEMATUYECKMX OCHOBAX PYHKLMOHUPOBAHMS PASNMYHBIX CTPYKTYP, IBAEHWHI, NpoLeayp rpaXaaHckoro obuectea
(HanpuMep, BbIGOPLI, ONPOCHI), FOTOBHOCTBIO K OBCYXAEHMIO STUYECKMX NPOBNEM, CBA3AHHBIX C NPAKTUYECKUM
NPUMEHEHMEM BOCTUXEHUM HOYKM, OCO3HOHMEM BAXHOCTU MOPATbHO-3TUYECKMX MPUHLMMOB B AESTENBHOCTH Y4é-
HOTrO;

3) Tpymosoe Bocnutanue:

YCTQHOBKOM HO OKTMBHOE Y4YOACTME B PELUEHMM NMPAKTUYECKMX 3aAAY MATEMATMYECKOM HAMPABIEHHOCTH,
OCO3HOHMEM BAXHOCTU MATEMATHYECKOTO OBPA3OBAHMS HO MPOTAKEHUM BCEM XM3HM NS YCNELWHON npodeccu-
OHQIbHOW AESTENBHOCTU U PA3BUTHUEM HEODXOAMMBIX YMEHMM, OCO3HAHHBIM BEIBOPOM M MOCTPOEHUEM MHAMBUAY-
QNbHOM TPAEKTOPUKM OBPAZOBAHMS U KMIHEHHBIX MIIAHOB C YYETOM JIMYHBIX MHTEPECOB M OBLLECTBEHHBIX NOTPE6-
HOCTEN;

4) scTeTyeckoe BOCMUTAHME:

CMOCOBHOCTBLIO K SMOLMOHANBLHOMY M 3CTETUYECKOMY BOCTIPUSTMIO MOTEMATMYECKMX OBBEKTOB, 304aY, pe-
WEHWHM, PACCYXAEHMM, YMEHMIO BUAETL MATEMATUYECKME 30KOHOMEPHOCTHU B UCKYCCTBE;

5) LeHHOCTM HayYHOrO NO3HAHMS:

OPMEHTALMEN B AESTENBHOCTU HO COBPEMEHHYIO CUCTEMY HAYYHbIX NPEACTABNEHUIA 06 OCHOBHbIX 30KOHO-
MEPHOCTX PA3BMTMUS YENOBEKA, NPUPOAbl M OBLLECTBA, MOHMMAHUMEM MATEMATMYECKOM HAYKM KOK chepbl Yeno-
BEYECKOW AESTENbHOCTM, STAMOB €€ PA3BUTUS M 3HAYUMOCTM AJISl PA3BUTHS LMBUAM3ALMM, OBNOLEHUEM S3bIKOM
MATEMATUKM M MOTEMATUMYECKOM KyNbTYpPOM KAK CPEACTBOM MO3HAHMS MUPA, OBNOAEHUEM NPOCTEMLMMMU HABbI-
KOMM UCCNEA0BATENLCKOM AeSTENbHOCTH;

6) dbuanyeckoe BocnutaHme, GopMUPOBAHME KYNbTYPbl 3HOPOBbS M SMOLMOHANLHOTO Bnarononyuus:

FOTOBHOCTBIO MPUMEHSTH MATEMATUYECKME 3HAHMS B MHTEPECAX CBOETO 3[,0POBbS, BEAEHMS 3A0POBOro 0b-
pO3a XM3HHM (300pOBOE NUTAHME, COANAHCUPOBAHHBIM PEXMM 3QHSTUI M OTALIXA, PETYNSPHAs PHU3MYECKAs OKTHB-
HOCTb), cOPMMPOBAHHOCTLIO HOBLIKA pednekcuu, NPU3HAHUEM CBOETO NPABA HA OWMBKY M TAKOrO Xe Npasd
APYroro YenoBeka;

7) skonornyeckoe BOCAUTAHME:!

OPMEHTALMEN HO MPUMEHEHWE MATEMATUYECKMX 3HOHMI ANS PELLEHMs 3044 B OBNIACTU COXPAHHOCTH OKPY-
Xatolen cpefbl, NNAHUPOBAHMS MOCTYNKOB M OLEHKM MX BO3MOXHbIX MOCNEACTBUM s OKPYXAIOLLEH Cpefbl, OCo-
3HAHWEM rnobanbHOro XAPAKTEPA IKONOTMYECKMX MPOBNEM U NYTEN UX PELIEHUS;

8) apanTaums K M3MEHSIIOLUMMCS YCIOBMSIM COLMANBHOM M MPUPOAHON CPeabl:

® [OTOBHOCTbIO K AEMCTBUSAM B YCIOBUSIX HEONPEAENEHHOCTH, MOBLILEHWIO YPOBHS CBOEH KOMMETEHT-
HOCTM Yepe3 NMPAKTUYECKYIO AESTENBHOCTb, B TOM YUCIE YMEHWE YUUTbCS Y APYTUX NIOAEH, nprob-
peraTb B COBMECTHOM AEATENbHOCTM HOBbIE 3HAHMS, HOBBIKU M KOMMETEHLMMU M3 OMbITA APYTUX;

®  HeobXxoaMMOCTbIO B POPMMPOBAHMM HOBBLIX 3HAHMM, B TOM YMcie GOPMYNMPOBATL MAEH, MOHSTHS,
rMnoTesbl 06 0BbEKTAX U SBNIEHMSIX, B TOM YUCIIE POHEE HE U3BECTHBIX, OCO3HABATL AepULMTH COb-
CTBEHHbIX 3HOHUK M KOMNETEHTHOCTEN, MNIAHUPOBATL CBOE PA3BUTHE;

®  CrnocoBHOCTbIO OCO3HABATL CTPECCOBYIO CUTYALMIO, BOCTPUHUMATL CTPECCOBYIO CUTYALMIO KAK Bbi-
308, TPebyIoWMit KOHTPMEP, KOPPEKTUPOBATL MPUHUMAEMbIE PELLEHUS M AeHCTBUS, POPMYanMpPO-
BATb M OLEHMBATH PUCKM U NOCHEACTBUS, GOPMUPOBATL OMbIT.
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2.MetanpeameTtHbie 06pa3osaTenbHbie pesynsTarhl.
MosHasaTenbHbie yHUBEPCAbHBIE Y4ebHbBIE AEHCTBMS

basosble nornyeckune peicrams:
BbISIBNISITb M XQPOKTEPM3OBATh CYLUECTBEHHbIE MPU3HAKM MATEMATUYECKMX OBBEKTOB, MOHATHI, OTHOLLIEHMHA
MeXay MOHSTUAMM, POPMYNIMPOBATL OMPEAENEHNUs MOHSTUI, YCTAHABAMBATL CYLUECTBEHHbIM MPM3HAK
KNnaccuduKaLmmu, OCHOBAHMS Ansi 0BOBLLEHNS U CPABHEHMS, KPUTEPHUM NPOBOAMMOrO QHANMU3A;
BOCMPUHUMATb, GOPMYNMPOBATL U NPEOBPA30BLIBATL CYXAEHUS: YTBEPAUTENbHbIE U OTPULATENbHbIE, €M~
HUYHbIE, YOCTHbIE M ODLLME, YCNOBHbIE;
BbISIBNISITb MOTEMATUYECKME 3OKOHOMEPHOCTH, B3AMMOCBS3M U NPOTUBOPEYMS B PAKTAX, AAHHBIX, HOBMIO-
AEHUAX U YTBEPXAEHMSX, NPEANAraTe KPUTEPUM ANIS BLISIBNIEHWS 30KOHOMEPHOCTEMN M MPOTUBOPEYMHM;
AenaTb BbIBOAbI C UCMOMb30OBAHMEM 3AKOHOB NOTUKM, AEAYKTUBHBIX M MHAYKTUBHbIX YMO3QAKIIOYEHWH, YMO-
30KIIOYEHMI NO AHANOTUK;
pa3bupaTh LOKA3ATENLCTBA MATEMATUYECKMX YTBEPXAEHMI (MPSMbIE M OT NPOTUBHOTO), NPOBOAUTL CAMO-
CTOSATENBHO HECNOXHbIE AOKA3ATENbCTBA MATEMATUYECKMX HOKTOB, BLICTPAMBATL APryMEHTALMIO, NPUBO-
AMTb MPUMEPBI M KOHTPMPHUMEPLI, 0BOCHOBLIBATE COBCTBEHHBIE PACCYXAEHMS;
BbIGUPATL CNocob pelueHms yyebHOM 3a404M (CPABHMBATE HECKONBKO BAPMAHTOB peLUeHMs, BbIGUpaTh
Hanbonee NOAXOAALMMI C Y4ETOM COMOCTOATENBHO BbIAENEHHbIX KPUTEPUEB).

basosbie nccneporatensck1e aencTeums:
MCNONb30BATE BOMNPOCHI KAK UCCNEA0BATENBCKUIA MHCTPYMEHT NO3HAHUS, GOPMYNMPOBATL BONPOCHI, PUK-
cUpyloLLe NPOTUMBOPEYME, NPObNeMy, CAMOCTOATENBHO YCTOHABIMBATL MCKOMOE M AAHHOE, POPMMPO-
BATb rMNOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULMIO, MHEHHE;
NPOBOAMTb MO CAMOCTOSTENBHO COCTABNIEHHOMY MIAHY HECTIOXHbIM SKCNEpPUMEHT, Hebonbluoe mnccnepo-
BAHME MO YCTAOHOB/EHWUIO OCOBEHHOCTEN MOTEMATUYECKOTO OBBLEKTA, 30BUCHMOCTEN OBBEKTOB MEXAY CO-
6ou;
camocTosTenbHO GOPMYNMPOBATL OBOBLLEHMS M BbIBOABI MO Pe3ynbTATAM NPOBEAEHHOrO HABMOAEH!S,
MCCNefoBAHMS, OLEHUBATL AOCTOBEPHOCTb MONTYYEHHBIX PE3YNbTATOB, BLIBOAOB M 0606LLEHUH;
NPOrHO3MPOBATL BO3MOXHOE PA3BMTME NPOLECCA, O TAKXE BbIABMIATb NPEANONOXEHNS O Er0 PA3BUTUM B
HOBBbIX YCIOBMSIX.

Paborta ¢ unpopmauueit:
BbISIBISITb HEAOCTATOYHOCTb U M3BLITOYHOCTb MHPOPMALMM, AAHHBIX, HEOBXOAMMBIX ANS PELLEHWS 3AAAYM;
BbIGMPATL, QHANU3MPOBATL, CUCTEMATU3UPOBATL U MHTEPMNPETUPOBATE MHPOPMALIMIO PABMNYHBIX BULOB M
dbopM NpeacTaBneHus;
BbIGUMPATL POPMY NMPEACTABMEHNUS MHPOPMALMKU M UNNIOCTPUPOBATL PELUJEMbIE 3AAAYM CXEMAMM, AMA-
FPAMMOMM, MHOM TPAPUKOM 1 MX KOMOUHALMSMMU;
OLEHMBATb HOAEXHOCTb MHPOPMALMM NO KPUTEPHSIM, MPEATIOKEHHBIM YUUTENEM UM CHOPMYIMPOBAHHBIM
CAMOCTOSITENBHO.

KoMMyHMKaTHBHbBIE yHUBEpPCAnbHbIE y4ebHble feiCTBUS:
BOCMPUHUMATE U GOPMYNIMPOBATL CYXAEHUS B COOTBETCTBUM C YCIIOBMSIMM M LENSMM OBLLEHMS, SICHO,
TO4YHO, NPAMOTHO BbIPAXATb CBOKO TOYKY 3PEHUSA B YCTHbIX U MUCbMEHHbIX TEKCTAX, AABATb NOACHEHNA NO
XOfy PeLUeHUs 304041, KOMMEHTUPOBATb MOMTYYEHHBIA PE3YNbTAT;
B XoAe 0bCyXaeHWs 30[0BATb BOMPOCH MO CyLEeCTBY O0BCYXAAEMOM TeMb, NPOBNEMbI, pelaemMon 3a-
A0YM, BBICKO3bIBATb MAEM, HOLENEHHbBIE HO MOUCK PELUEHMS,, COMOCTABNNATE CBOW CYXAEHMS C CYXAEHUSIMMU
APYTMX YHOCTHUKOB AManora, obHapyXMBATb PA3MYME M CXOACTBO MO3ULMHI, B KOPPEKTHON hopme dop-
MYJTIMPOBATH PA3HOMIACHS], CBOM BO3PAXEHMS;
NPEACTABNSTb PE3YNbTATb PELIEHUS 30AA4YM, IKCMEPUMEHTA, UCCNELOBAHMS, NPOEKTA, CAMOCTOSTENBHO
BbIGUPATL GOPMAT BLICTYMIEHMS C YHETOM 30404 NPE3EHTALMK M OCOBEHHOCTEN QyAUTOPUM;
MOHWUMATb M UCMOMb30OBATH NPEUMYLLECTBA KOMAHAHOM M MHAMBMAYANBHOM PABOTHI NPU PeLLEeHUM YHebHbIX
MOTEMATUYECKMX 3aAaY;
MPUHUMATE Leflb COBMECTHOW AEATENbHOCTM, MIGHMPOBATE OPrAHM3ALMIO COBMECTHOM pPaboTsl,
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pacnpegenste BUAb paboT, foroeapusaTtecs, obcyxaate npouecc u pesynbtar pabotsl, 0606wath MHe-
HUS HECKONbKUX NIOQEN;

e yyacTBOBATH B rpynnoBbix dopmax pabotbl (06CyxaeHUs, OBMEH MHEHUSMM, MO3FOBbIE LITYPMbI U APY-
r1e), BEINONHATL CBOK 4ACTb PABOTHI M KOOPAMHUPOBATL CBOM AEMCTBUS C APYTMMM YNEHOMM KOMAHABI,
OLEHMBATL KOYECTBO CBOETO BKNAAA B OOLMIA MPOAYKT MO KPUTEPUAM, CHOPMYSTMPOBAHHBIM YHACTHUKAMM
B3OMMOLENCTBMS.

PerynstusHble yHuBepcanbHbie yuebHbie aeiAcTeus

Camoopranusaups:

CAMOCTOSITENbHO COCTABASATL NAIAH, ANFOPUTM pPeLIeHUs 308a4u (Mnu ero YacTs), BIGUPATL cnocob pelue-
HUS C YYETOM MMEIOLIMXCS PECYPCOB M CODBCTBEHHBIX BO3MOXHOCTEM, QPryMEHTUPOBATL M KOPPEKTUPO-
BATb BAPUAHTBI PELUEHU C YH4ETOM HOBOM MHPOPMALIMM.
CaMOKOHTPOJIb, SMOLMOHANLHBINA UHTENNEKT:
e BNAAeTb Cnocobamm CaMonpoBEPKM, COMOKOHTPOSS MPOLECCA M PE3YNLTATA PELUEHUS MATEMATUYECKOM
3apaum;
e MpeaBMAETb TPYAHOCTH, KOTOPbLIE MOTYT BO3HWKHYTb MPU PELIEHMM 3AAA4MU, BHOCUTb KOPPEKTMBLI B AES-
TENbHOCTb HO OCHOBE HOBbIX OBCTOATENLCTB, HOMAEHHbIX OLIMOOK, BbISIBIIEHHbBIX TPYAHOCTEH;
e  OUEHMBATb COOTBETCTBUE PE3YSbTATA AESTENBHOCTH NOCTABNEHHOM LEMU U YCIIOBUAM, OBBACHSTb NPUYMHBI
AOCTUXEHUS UM HEAOCTUXEHMS LIENU, HOXOANTL OLMOKY, AOBATL OLEHKY NPUOBPETEHHOMY OMbITY.
MpeameTHble pe3ynbTaThl OCBOEHMS MPOrPAMMBI O MATEMATUKE NPEACTABIEHDI MO rOAAM 0By4YeHUs B pam-
KaX OThenbHbIX YuebHbix kypcos: B 5—6 knaccax — kypca «Martematuka», B 7-9 knaccax — kypcoe «Anrebpay,
«['eomeTpus», «<BeposTHoCTb 1 cTaTUCTMKAY.

3. MpenmeTHble obpasosarenbHbie pesynbtaThl (6a30BbIN ypoBeHb)
5-M KNACC
Yvcna u BbluMCneHus.

e [loHMMaTb M NPABKUABHO YNOTPEbNSTL TEPMMHBI, CBSI3AHHbIE C HATYPANbHBIMM YUCIAMM, OBbIKHOBEHHBIMM
W BECATUYHBIMM APOBSIMM.

o CpaBHMBATbL 1 YNOPSABOYMBATL HATYPANbHbIE YCIIA, CPABHUBATH B MPOCTEMLMX ClYHAsiX OObIKHOBEHHbIE
ApobM, pecsaTUYHbIe APO6MU.

e CoOOTHOCHTb TOYKY HO KOOPAMHATHOM (YMCNOBOM) NPSIMON C COOTBETCTBYIOLLMM €41 YUCIIOM M M306PaXaTh
HOTYPAnbHbIE YACNA TOYKAMM HO KOOPAWHATHOM (YMCIOBOM) NPAMOIA.

e BuinonHaTe apudmeTmyeckme AeiCTBUA C HATYPANbHLIMU YMCNAMM, C OBbIKHOBEHHBIMM APOGSIMM B NpPO-
CTEMLUMX Cy4asaX.

e BhinonHsaTe NpoBepKy, NPUKMAKY PE3YNbTATA BbIYUCTEHMA.

e OkpymsTb HATYpPAbHbIE YUCNA.

PelneHue TekcToBbIX 30A0Y.

e Pewarts TekcToBbIE 30A04M APUPMETUHECKMM CMIOCOBOM M C MOMOLLBIO OPraHM3OBAHHOTO KOHEYHOTO
nepebopa BCeX BO3ZMOXHbIX BAPUAHTOB.

e Pewars 30004M, copepXallme 30BUCMMOCTH, CBS3bIBAIOLLME BENIMYMHBI: CKOPOCTb, BPEMS, PACCTOSHUE;
LleHa, KONMYECTBO, CTOMMOCTb.

e Vcnonb3oBatb KPATKME 3AMMUCH, CXEMBI, TABAMLBI, OBO3HAYEHMS MPU PELIEHUM 3aAAY.

e [lonb30BATLCS OCHOBHbIMM EAMHULIOMM U3MEPEHMS: LieHbI, MOCCHI; PACCTOSIHMUS, BPEMEHM, CKOPOCTH; Bbl-
PaXaTbh OAHMU €AMHMLUBbI, BEMIMYMHBI Yepes apyrue.

e lM3Bnekatb, QHANM3MPOBATbL, OLEHMBATL MHPOPMALMIO, NPEACTABNEHHYIO B TabnuMue, Ha cTonbyatoi
ANArpamMme, MHTEPNPEeTUPOBATL NPEACTABEHHbIE AAHHbIE, MCMONb30BATL AAHHbIE MPU PELUEHUM 3a40Y.

HarnspHas reomerpus.
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MNonb3oBaTbCS rEOMETPUYECKUMM MOHSTUSIMM: TOYKA, MPSIMASs, OTPE3OK, Nyd, YroJi, MHOTFOYrOJbHMK,
OKPY>HOCTb, KPYT.

MpuBOANTL NPHUMEPBLI OBBLEKTOB OKPYKAIOLLETO MMPA, MMEIOLLMX POPMY M3YHEHHbIX FEOMETPUYECKMX PU-
ryp.

Mcnonb3oBaTh TEPMUHONOIMIO, CBSI3AHHYIO C YINIAMM: BEPLUMHA, CTOPOHA; C MHOFOYrOfIbHUKAMM: Yro,
BEPLUMHA, CTOPOHQA, AMArOHANb; C OKPYXHOCTbIO: PAAMYC, ANAMETP, LEHTP.

N306paxatb M3yyeHHble reomeTpuyeckne Gurypbl Ha HEMMHOBAHHOM M KNETYATOW ByMare ¢ NOMOLLbIO
LUMPKYNS U IMHENKH.

HaxoanTb AnmHbI OTPEe3KoB HEMOCPEACTBEHHBIM U3MEPEHMEM C MOMOLLBIO JIMHENKM, CTPOUTL OTPE3KM 3a-
AQHHOM AJINHBI; CTPOWUTL OKPYXHOCTb 30IGHHOTO pPaaMnyca.

Mcnonb3oBaTh CBOMCTBA CTOPOH M YINIOB NPSIMOYTONbHMKA, KBAAPATA Afs UX MOCTPOEHMUS, BbIYUCIEHUS
nnowaau 1 nepumeTpa.

Bbiuncnsite nepumeTp 1 nnowaae KBAAPATA, NPSMOYTrONbHUKA, GUIyp, COCTABNEHHbIX M3 MPSMOYTONbHM-
KOB, B TOM Yncre ¢Uryp, n30b6pakeHHbIX HO KnetyaTtoi bymare.

[Nonb3oBaTbCS OCHOBHBLIMM METPUYECKMMM E€OMHULAMM M3MEPEHMS OJIMHBI, MIOLWAAM; BbIPAXATb OfHM
€AMHMLBI BENUYMHBI Yepes apyrue.

Pacnosnasate napannenenunes, kyb, MCMONb30BATL TEPMUHOMOTMIO: BEPLLMHA, Pebpo, rpaHb, 3mepe-
HWSI; HOXOAUTb U3MEPEHMs napannenenunena, Kyba.

Bbluncnate obbem kyba, napannenenmnend no 3afaHHbIM U3MEPEHMUSIM, MOJb30BATLCS €ANHULIAMM M3Me-
peHus obbema.

PewwaTb HecnoxHele 3040441 HO U3MEPEHUE TEOMETPUYECKMX BENTUYMH B MPAKTUHECKMX CUTYALMAX.

6-M KINACC
Yucna m BeluMCReHMS.

3HATb M MOHMMATb TEPMUHbI, CBS3AHHbBIE C PA3AMYHBIMKM BUAAMM YMCEN M CMOCOBAMM MX 3annCH, nepe-
XOAMTH (€CNM 3TO BO3MOXHO) OT 0fiHOM POPMBI 3AMUCH YKUCNA K APYTOH.

CpaBHMBATL M YNOPAKOYMBATL Liefble YUCNA, OObIKHOBEHHbIE M AECSITUYHbIE APOOM, CPABHUBATL YMCIA
O[IHOTO M PA3HbIX 3HAKOB.

BeinonHsTe, coyeTas ycTHblE M MMCbMEHHbIE MPUEMbI, ApUPMETUYECKME AEUCTBUS C HATYPANbHBIMU M1 Lie-
NbIMM YUCNIOMM, OBBIKHOBEHHBIMU M LECATUYHBIMM APOBSIMM, MONOXMUTENBHLIMU M OTPULIATENbHBIMM YMC-
Namu.

BbluMcnsiTe 3HQYEHUS YMCNOBBIX BLIPAKEHWHM, BBIMOMHSTL MPUKMUAKY M OLEHKY Pe3ynbTaTd BblYMCIEHM;
BbIMOSHSTb NPEOBPA30BAHMS YNCOBBIX BEIPAXEHUI HO OCHOBE CBOMCTB APUPMETUYECKMX AEMCTBUM.
CoOTHOCHTb TOUKY HO KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLLMM €M YMCIOM M M306paXaTb YUCNA TO-
KQMM HQ KOOPAMHATHOM NPSMOM, HOXOAUTb MOAY/Ib YMCNQ.

CoOTHOCHTB TOUKM B MPSIMOYTONILHOM CMCTEME KOOPAMHAT C KOOPAMHATAMM STOM TOUKM.

OxkpyrnaTh Lenble YACNA U AECITUYHbIE APOOM, HOXOANTL NPUBAMKEHMS YUCEN.

Yucnoebie u BykBeHHbIE BbIPAXEHMS.

MoHMMaTb M ynoTpebnsTe TEPMMHBI, CBS3AHHbBIE C 3AMMUCHIO CTEMEHWM YMCA, HAXOAMTb KBAAPAT U Kyb
Y4MCNQ, BBIYMCNATD 3HAYEHMS YUCNIOBBIX BbIPAXEHMHI, COAEPXALUMX CTENEHMU.

[Nonb3oBaTbCS NPU3HAKAMM [ENMMOCTU, PACKNAALIBATL HATYPASbHBIE YACA HA NMPOCTHIE MHOXMUTENN.
Monb3oBaTbcs MACWITABOM, COCTABASTL MPOMOPLMM M OTHOLLEHMS.

Mcnonb3osaTte Bykebl Ans 0603HAUYEHMS YMCEN NPM 3AMUCH MATEMATUHECKMX BBIPAXKEHMI, COCTABNSTL OyK-
BEHHblE BbIPAXEHMS U GOPMYJIbl, HOXOAUTb 3HAYEHMSI BYKBEHHbIX BbIPAXEHMI, OCYLLECTBAsI Heobxoam-
Mble MOACTAHOBKM M NPeobpa3oBaHMs.

HaxopnTb HensBeCTHbI KOMMNOHEHT PABEHCTBA.

PeweHune TekcToBLIX 30A0Y.
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PewwaTs MHOrOWAroBblE TEKCTOBbIE 3AAAYM APUPMETUHECKMM CNOCOBOM.

PewaTb 30804K, CBA3AHHbIE C OTHOLLIEHUEM, MPOMOPLMOHANBHOCTBIO BEIMYMH, MPOLIEHTAMM; PELLATL TPU
OCHOBHbIE 304041 HO APOOM U MPOLEHTBI.

PewaTtb 30804M, copepxallme 30BUCMMOCTH, CBS3bIBAIOLLME BENIMUMHBI: CKOPOCTb, BPEMSI, PACCTOSIHME,
LeHQ, KONMYECTBO, CTOMMOCTb; MPOU3BOAUTENLHOCTb, BPEMs, 0bbeM paboTel, ncnonb3ys apudmeTtuye-
CKMe [IeACTBMS, OLEHKY, NPUKMIKY; NONb30BATLCS €AMHULAMM U3MEPEHNUS COOTBETCTBYIOLLMX BESTUHMH.
CocTaensatb ByKBeHHbIE BLIPAXEHMS MO YCNOBUIO 30AA4M.

Msenekatb MHbOPMALMIO, MPEACTABNEHHYIO B TABAMLAX, HO IMHEMHOM, CTONGYATOM MK KPYrOBOM AMA-
rPAMMOX, MHTEPNPETMPOBATL NPEACTABIIEHHbIE AAHHbIE; MCMONb30OBATb AAHHbLIE NPM PELLEHNM 304a4.
MNpeacTansTs MHPOPMALMIO C MOMOLLBIO TABANL, IMHENHOM M CTONBYATON AMArPAMM.

HarnsagHas reomerpus.
MprBoanTe NpMMepbl OBBEKTOB OKPYXAIOWEro MMPA, UMEIOWMX HOPMY M3YyHYEHHBIX FEOMETPUYECKMX
MAOCKMX U NPOCTPAHCTBEHHBIX GUTYP, NPUMEPLI PABHBIX U CUMMETPUYHBIX PUTYP.
N306paxatb C MOMOLLBLIO LMPKYS, TMHENKH, TPAHCMOPTMPA HA HENIMHOBAHHOM M KNeT4aTon bymare may-
YeHHblEe NNOCKME reoMeTpUuieckne Gpurypbl U KOHGUIypaLmM, CUMMETPUYHbBIE BUTYPbI.

[Nonb3oBaTbCS reOMETPUYECKUMM MOHSTUSIMMU: PABEHCTBO PUTYP, CUMMETPUS; MCMONb3OBATb TEPMMUHOMNO-
TUIO, CBA3AHHYIO C CUMMETPMUEN: OCb CUMMETPMUM, LEHTP CUMMETPUM.

HaxoanTb BENMUYMHBI YINOB M3MEPEHMEM C MOMOLLBIO TPAHCMNOPTUPA, CTPOUTD YIbl 3AAAHHOM BEMYMHDI,
NONb30BATLCA MPM PELIeHNM 30AAaY rPAlyCHOM MEPOM YrOB;, PACMNO3HABATL HO YEPTEXAX OCTPLIM, Nps-
MOM, pA3BEPHYTbIM U TYNOM YIbl.

Bblumcnsts pnvHy NOMAHOM, NMEPUMETP MHOTOYTONbHMKA, NOMb30BATHCS €AMHWULIAMKU M3MEPEHMS ANMHbI,
BbLIPAXATb OHM €AUHULLI MU3MEPEHMS ANINHbLI Yepes apyrue.

Haxoants, Ucnonb3ys YepTexHble MHCTPYMEHTbI, PACCTOSIHUSA: MEXAY ABYMS TOYKAMM, OT TOUKM A0 Nps-
MOM, OAMHY NYTM HO KBOAPATHOM CeTKe.

Bbiumcnate nnowaab $puryp, COCTABNEHHBIX M3 MPSIMOYrONbHUMKOB, MCMONb30BATL PA3bUEHME HA NPSMO-
YrofibHUKM, HO paBHble PUrypbl, LOCTPAMBAHUE AO NPSMOYrONbHMKA; NONb30BATLCS OCHOBHBLIMM €AMHMU-
LLOMM U3MEPEHMS NNOLAAHN; BBIPAXATE OAHM €OUHMLEI U3MEPEHMS NNOoWaaM Yepes apyrue.
PacnosHasate HO MOAENsaX U M30BPAXEHUSIX MMPAMMAY, KOHYC, LMIMHAP, MCMOMb30BATL TEPMUHONOTUIO:
BepLMHA, pebpo, rpaHb, OCHOBAHME, pa3BepPTKA.

M3o0bpaxaTts Ha KneTyaToi Bymare npsmMoyrosibHbli napannenenmnes.

Buiumcnats obbvem npsMoyronbHOro napannenenvnenad, Ky60, NoJNIb30BATLCA OCHOBHbIMM €OMHNLAMU N3~
MepeHnd O6'beMO,' BbIpAXATb OAHN €AUHULbI U3IMEPEHNA obbema Yyepes gpyrue.
PewaTtk HecnoxHble 304044 HO HaXoXAeHUe reoMeTpU4eCckmMxX BenmyinH B NPAKTUHECKMNX CUTYyALUNAX.

7-M KNACC
Kypc «Anrebpax:
Yucna v ebluMcnenms
BeinonHsTe, coueTas ycTHble M MMCbMEHHbIE MPUEMBI, APUPMETUHECKME AENCTBUS C PALMOHABHBIMM YMC-
NAMM.

HaxoanTb 3HQYEHMS YMCNOBbIX BBIPAXEHWHM, MPUMEHSTb PA3HOOBPA3HbIE CMOCOBbI U MPUEMBI BbIHUCTEHMS
3HQYEHWM APOBHBIX BBIPAXEHUH, COAEPXKALLMX OObIKHOBEHHBIE M AECATUYHBIE APOOM.

MepexoanTb OT OfHOM POPMbI 3AMUCHU YUCEN K APYroM (Mpeobpa3oBbIBATL AeCATUUHYIO APO6b B OBLIKHO-
BEHHYI0, OBBIKHOBEHHYIO B AIECATUYHYIO, B YOCTHOCTH B BECKOHEUHYIO AECSTUYHYIO APO6b).

CpaBHMBATL 1 YNOPSBOYMBATE PALIMOHASbHbIE YUCAA.
Oxkpyrnste uncna.
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BbiNONHSTb NPUKMAKY M OLEHKY Pe3ymnbTaTa BbIYACNEHMI, OLEHKY 3HQYEHMIt YMCIIOBBIX BLIPAKEHMMA. Bbi-
MNONHSITb AENCTBUSI CO CTEMEHSAMM C HATYPASIbHBIMW MOKA3ATENSIMM.
MpUMEHATb NPU3HAKM BENMMOCTH, PANOXEHME HO MHOXMTENU HATYPANbHbBIX YHCEN.
PelaTb NpaKTUKO-OPUEHTUPOBAHHbIE 30AA4M, CBS3AHHBIE C OTHOLIEHMEM BENMYMH, NPOMOPLMOHANBHO-
CTbIO BENIMYMH, MPOLEHTAMM, MHTEPNPETUPOBATL PE3YNbTATHI PELIEHMS 30404 C YHETOM OTPAHWUYEHMH, CBSI-
3QHHBIX CO CBOMCTBAMM PACCMATPUBAEMBbIX OBBEKTOB.
Anre6panueckue BbipaxeHus
Wcnonbsosate anrebpanyeckyto TEPMUHONOTUIO M CUMBOIIMKY, MPUMEHSITh €€ B TPOLIECCe OCBOEHMS y4eb-
HOro maTtepuana.
HaxoauTb 3Ha4YeHUs BYKBEHHbIX BBIPAXEHMI NPU 30AAHHBIX 3HAYEHUSIX MEPEMEHHBIX.
BbinonHsTh Npeobpa3soBaHmMs LENOTO BEIPAXEHMS B MHOTOUNIEH NPUBEAEHWUEM NOAOBHBIX CIArAEMBIX, Pac-
KpbITMEM CKOBOK.
BbinonHsTL YMHOXEHME OAHOUNEHA HO MHOTOYIEH M MHOTOYSIEHA HA MHOTOYNEH, NPUMEHATL GOPMYbI
KBOAPATA CYMMbI M KBOAPATA PA3HOCTM.
OcyLuecTBAATb PA3NOXEHNE MHOTOUIEHOB HO MHOXMTENM C NOMOLLBIO BBIHECEHMS 30 CKOBKM 0BLLero MHo-
XUTENs, rPYNMUPOBKM CNATAEMbIX, TPUMEHEHUS POPMYI COKPALLEHHOTO YMHOXEHMS.
MpUMeHATb NPeOBPA30BAHMS MHOFOYIEHOB ANlSi PELUEHUS PA3AMYHBIX 30404 M3 MOTEMATHKM, CMEXHBIX
NPEAMETOB, U3 PEaNbHOM NPAKTUKM.
Mcnonb3oBaTh CBOMCTBA CTENEHEN C HATYPANbHBIMM NOKA3ATENSIMM 47151 NPEOBPA30BAHMS BBIPAXEHMIA.
YpaeHeHus U HepaBeHCTBA
PewwaTth nMHeNHbIE YPOBHEHUS C OAHON NEPEMEHHOM, NPUMEHSIS MPABMIA NEPEXOAA OT UCXO[HOIO YPaB-
HEHMsi K PABHOCUITBHOMY eMy. [1poBepsiTh, SBASIETCS NI YUCNO KOPHEM YPABHEHMS.
MpumeHsTb rpaduryeckme METOAbI NPU PELUEHNUM TUHEMHBIX YPOABHEHMHA U UX CUCTEM.
Monbupats NpUMMepsl NAp YUCEN, SBASIOLLMXCS PELLEHUEM IMHEMHOTO YPABHEHMS C ABYMSI NEPEMEHHBIMM.
CTpouTb B KOOPAMHATHOM MAOCKOCTU FPAPUK IMHEMHOTO YPABHEHMUS C ABYMS NEPEMEHHBIMM, MOMb3YsCh
rPAdUKOM, MPUBOANTL NPUMEPDI PELLEHUS YPABHEHMS.
PeliaTb cMCTEMbI ABYX IMHEMHBIX YPOBHEHMM C ABYMSi NEPEMEHHBIMM, B TOM YMCie rpaduyecku.
CocTaBnsTb U pewaTs TMHENHOE YPABHEHME WM CUCTEMY JIMHEMHBIX YPABHEHMM MO YCNOBMIO 30AA4M, MH-
TEPNPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 30AA4M MOYYEHHbIN PE3ynbTaT.
DyHKumu
N306paxaTb HO KOOPAMHATHON MPSIMOM TOYKW, COOTBETCTBYIOWME 3AAAHHBIM KOOPAMHATAM, NyuH, OT-
PEe3KM, MHTEPBANbI, 3AMUCHIBATL YACTOBLIE MPOMEXYTKM HA anrebpanyeckom si3bike.
OTmeyaTb B KOOPAMHATHOM MAOCKOCTH TOYKM MO 30QAAHHBIM KOOPAMHATAM, CTPOUTb rPAdUKM IMHEMHBIX
yHkumit. Ctpounts rpaduk dyHkummn y = |x|.
OnucbIBaTh C NOMOLLBIO PYHKLMIA M3BECTHBIE 3ABUCUMOCTM MEXAY BENMYMHAMM: CKOPOCTb, BPEMS, Pac-
CTOSIHME, LEHQ, KOJIMYECTBO, CTOMMOCTb, MPOMU3BOAMTENBHOCTb, Bpems, 06bEM paboTbi.
Haxomutb 3HaueHMe PyHKLMM MO 3HAYEHMIO €€ APryMEHTA.
MoHUMaTb rpagpuyeckuit cnocob NPeAcTaBNEHUs M QHANM3A MHPOPMALMM, M3BIEKATb M MHTEPIPETUPO-
BATb MHPOPMALMIO M3 TPAPUKOB PEATbHBIX MPOLECCOB M 3ABUCUMOCTEN.
Kypc «[eomeTtpus»:
PacnosHaBath M3yyeHHble reomeTpuyeckue durypsl, ONPeaensts X B3AMMHOE PACNONOXeHUE, M306pa-
XATb reOMETPUYECKME PUTYpPbl, BLINOIHATL YEPTEXM MO YCIOBUIO 30AA4M. M3MepsiTb IMHENHbIE U YTTOoBbie
BeNUuMHbL. Pelwats 304041 HO BBIMMCNIEHWE ANKMH OTPE3KOB M BENIMYMH YTNOB.
DNenatb rpybyto OUEHKY IMHENRHBIX U YTNOBbIX BENMYMH NTPEAMETOB B PEQANbHOM XM3HM, PA3MEPOB NPUPOA-
HbIX 06bEKTOB. Paznuuars paamepsl 3TMX OGBEKTOB MO MOPSAKY BENMUUYMHBI.
CTpouTb YepTexXH K rEOMETPUYECKMM 3QAAYAM.
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Monb3oBaTbCA NPU3HAKAMM PABEHCTBA TPEYrONbHUKOB, UCMOMb30BATL MPU3HAKM M CBOMCTBA paBHOGed-
PEHHbIX TPEYTONbHUKOB NPU PELUEHWM 3AAAN.
MpoBoamTL NOrMYECKME PACCYKAEHHS C UCMONb3OBAHMEM FEOMETPUYECKUX TEOPEM.
Monb30BATLCSA NPU3HAKAMM PABEHCTBA MPSIMOYTOSIbHbIX TPEYTONbHUKOB, CBOMCTBOM MEAMAHBI, MPOBEAEH-
HO¥ K rMMOTEHy3€e NPSAMOYTONbHOIO TPEYTONbHUKA, B PELUEHMM FEOMETPUYECKHUX 30A0Y.
OnpegensTb NAPannenbHoCTb NPSMbIX € MOMOLLBIO YrI0B, koTopble 06pasyeT ¢ UMK cekywwas. Onpepae-
NSITb NAPANENbHOCTb MPSIMBIX C MOMOLLBIO PABEHCTBA PACCTOSHMIA OT TOYEK OHOM NPSIMOM A0 TOYEK APY-
roM NPsIMOMN.
Pewars 3agauu Ha knetyartoit Gymare.
MpoBOANTL BEINUCIEHMS M HOXOAUTL YUCNOBBIE M BYKBEHHBIE 3HAYEHMS YITIOB B FEOMETPMYECKMX 30AA4AX
C MCNOMb3OBAHMEM CYMMbI YTIOB TPEYTONbHUKOB M MHOFOYTOfIbHUKOB, CBOMCTB YrOB, OBPA30BAHHbIX NPH
nepeceyeHnm ABYX NAPANNEnbHbIX MPAMbIX CeKyler. Pelwatb npakTMyeckmMe 304041 HO HOXOXAEHWE Yr-
nos.
BnageTb noHsTMEM reoMeTpUYEecKOro Mecta Todek. YMeTb onpepensite GBUCCEKTPUCY YIa U CepeamnHHbIA
NepneHanKynsap K OTpe3Ky KaK reOMeTPUYECKME MECTA TOYEK.
PopMynnpoBaTh ONPeAeneHms OKPYyXHOCTU U KPYTd, XOPAbl U AMAMETPA OKPYXHOCTH, NONb30BATHLCS WX
CBOMCTBAMMU. YMETb NPUMEHSITb ST CBOMCTBA NPM PELIEHWM 30AAY.
Bnapetb NOHATMEM OMUCAHHON OKOMNO TPEYrOMbHUKA OKPYXHOCTH, YMETb HOXOAMTb eé ueHTp. Monb3o-
BATbCS GAKTAMM O TOM, YTO BUCCEKTPUCHI YITIOB TPEYTOMNbHUKA NEPECEKAIOTCS B OAHOM TOUKE, U O TOM, YTO
cepeayHHble NepneHanKynapbl K CTOPOHAM TPEYrOfbHUKA NEPEeceKaloTcs B OAHOM TOUKE.
Bnapetb noHsTHEM KQCATENBHOM K OKPYXHOCTH, MOMb30BATLCS TEOPEMOM O NEPNEHANKYAPHOCTH Kaca-
TENbHOM U PAANYCa, MPOBEAEHHOTO K TOYKE KACAHMS.
Monb3oBATLCA NPOCTEMLLMMM FEOMETPUYECKUMU HEPABEHCTBAMM, MOHMMATb MX MPAKTUYECKMI CMBICTT.
MpoBOAMTE OCHOBHLIE FEOMETPUYECKUE MOCTPOEHMS C MOMOLLBIO LIMPKYJIS U IMHEMKH.
Kypc «BepositHocTb M cratuctukan:
Yutath MHPOpMALMIO, NPeacTaBneHHyio B TABAMLAX, HO AMArPAMMAX, NPEACTABAATL AQHHbIE B BUAE
Ta6nML, CTPOUTL anarpammsl (ctonbukoesie (cTonbuyarsie) 1 KPyroBbie) MO MACCUBAM 3HAYEHMH.
OnucbIBATE M MHTEPNPETUPOBATL PEASIbHBIE YMCIOBbIE AAHHbIE, NPEACTABNEHHbIE B TABNMULAX, HO AKA-
rPAMMax, rpadukax.
Mcnonb3oBaTh Ans ONMCAHMS AQHHBIX CTATUCTUYECKME XAPAKTEPUCTUKM: CpeaHee apudMmeTHieckoe,
MeAMaHa, HaMBObLLEE U HOMMEHbLIEE 3HAYEHMS, PA3MAX.
MMeTb NpeacTaBneHme o CyuaitHOM M3MEHUYMBOCTH HQ NPUMEPAX LieH, GU3UYECKUX BENMYUH, QHTPO-
NOMETPUYECKMX AAHHBIX, MMETb NPEACTABNEHME O CTATUCTUYECKON YCTOMYMBOCTH.

8- KNNACC
Kypc «Anrebpax:

Yucna m BeuMcneHms
Mcnonb3oBaTh HAYANbHbIE NPEACTABNEHMS O MHOXECTBE A€ MCTBUTENbHBIX YACEN OIS COOBHEHMS, OKPYT-
NIEHUS U BbIYUCTIEHMI; M30OPAXATL AENCTBUTENBHBIE YACIIA TOYKAMM HO KOOPAMHATHOM MPSIMOA.
[NprMmeHaTb NOHSITUE aPMPMETUHECKOTO KBAJPATHOIO KOPHS; HOXOAMTb KBAAPATHbIE KOPHU, UCMOb3YS
NP1 HEOBXOAMMOCTHU KAMNbKYSTOP; BbIMOMHSTL NPEOBPA3OBAHMS BBIPAXKEHMI, COAEPXALLMX KBAAPAT-
Hble KOPHM, MCMOMNb3ys CBOMCTBA KOPHEN.
Mcnonb3oBaTh 3anmcu GombLIMX M MAMbIX YMCEN C MOMOLLbIO AECITUYHbIX Apobeit u cTeneHer uucna 10.

Anrebpanyeckne BbipaxeHus
MpUMeHSITb MOHATUE CTEMEHM C LIEMbIM MOKA3ATENEM, BbIMONHSTL NPEOBPA30BAHMS BbIPAXEHMHI, Coaep-
XALMX CTEMNEHM C LiENbIM NOKA3ATENEM.
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BbinonHaTe ToxXAeCTBEHHbBIE NPEOOPA3OBAHMS PALMOHAMbHBIX BHIPAXEHMIA HO OCHOBE NPABMI AEUCTBMIA
HQA MHOTOYNIEHAMM M anrebpanyeckMmm Apobsmu.

PacknogbiBaTh KBOAPATHBINA TPEXUNEH HAO MHOXMUTENH.

MNprMeHsTb NPeobpPa30BAHMS BLIPAXKEHWM s PELLEHUS PA3MYHBIX 30404 M3 MATEMATHKM, CMEXHbIX
NPeaMEeTOB, M3 PeanbHOM NPAKTUKM.

YpaBHeHHs U HepaBeHCTBA

Pewats nuHelHble, KBOAPATHbBIE YPABHEHMS M PALMOHANbHBIE YPABHEHMS, CBOASALLMECS K HUM, CUCTEMBI
ABYX YPOBHEHMI C ABYMS NEPEMEHHBIMM.

[poBoanTh NpoCTENLLIME NCCNENOBAHMUS YPUBHEHWIA U CUCTEM YPOBHEHMIM, B TOM YMCNIE C MPUMEHEHMEM
rpaduyeckmnx NpeacTaBneHmin (yCTaHaBAMBATb, MMEET M YPABHEHME MNM CUCTEMA YPABHEHWMI PELLEHMS,
€CIIM UMEET, TO CKOMbKO, M Np.).

MepexoanTb OT cnoBecHoOM GOPMYNMPOBKM 30AAUYM K €€ anrebpanyeckoin MOAENM C MOMOLLBIO COCTAB-
NIEHWs| YPABHEHMS UM CUCTEMbI YPABHEHWM, MHTEPMNPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM 30AA4M
NONyYeHHbIM Pe3ynbTaT.

[NprMeHATb CBOMCTBA YUCNOBbIX HEPABEHCTB A1 CPUBHEHMS!, OLEHKM; PeLlaTb IMHEHHbIE HePABEHCTBA
C OAHOM NEePEMEHHOM M MX CUCTEMbI; AOBATL rPAdUYECKYIO MAMOCTPALMIO MHOXECTBA PELLEHWUI Hepa-
BEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKkuMH

MoHMMATb M MCNONb30BATh QYHKLMOHAMbHBIE MOHSTUS M A3blK (TEPMMHBI, CUMBONMYECKME 06O3HAYe-
HWs); onpeaensaTb 3HaYeHne GYHKLMM NO 3HAUYEHMIO APryMEHTA; ONpeaensiTb CBONCTBA GYHKLMM NO eé
rpacuky.

CTpouTb rpadmkm snemerTapHbix GyHKuMin Buaa y = k/x, y = x?, y=x>, y=\/x, y=Ixl; onucbiBaTh CBOW-
CTBA YMCNOBOM PYHKLMM NO €€ rpaduky.

Kypc «[eomeTpusi»:
PacnosHaBaTh OCHOBHbIE BUAbI YETHIPEXYTONBHUKOB, MX SIEMEHTbI, MOMb30BATLCS MX CBOMCTBAMM NPU pe-
LWEHWUM FEOMETPUYECKMX 3AAAN.
MpUMEHATL CBOMCTBA TOUYKM NEPECEYEHUA MEAMOH TPEYrONbHUKA (LEHTPa MACC) B pelueHun 3aaay.
Bnopetb noHsTMEM CpeaHEN NMHUM TPEYTONBHMKA M TPAMNELMM, MPUMEHSITb MX CBOMCTBA NPM PELLEHUM reo-
meTpuueckux 3apau. [onbaosatses Teopemon Paneca M TeopeMoirt O MPOMOPLMOHANBLHBIX OTPE3KAX,
NPUMEHSITb UX 1S PELLUEHMS MPAKTUYECKMX 3AAAY.
MpHMeHSTb NPU3HAKK NOJOOUS TPEYTrONbHUKOB B PELLEHMU TEOMETPUYECKMX 30AAMY.
Monb3sosatbes Teopemoit [Mudaropa ans pelleHns reoMeTpruyeckmnx M NnpakTniecknx sagay. Crponts ma-
TEMATMYECKYIO MOAENb B MPAKTUYECKMX 304A4AX, COMOCTOSITENLHO AENATb YEPTEX M HOXOAWT COOTBET-
CTBYIOLLME ASIUHBI.
BnopeTb NOHATUSAMM CMHYCA, KOCMHYCA M TAHFEHCA OCTPOrO Yrd NPSIMOYrofbHOrO TpeyronbHMKa. [Monb-
30BATHCS STUMM MOHSTUAMM 1Sl PELUEHMS MPAKTUYECKMX 304AY.
Boiumcnsats (pasnmuHbiMm cnocobamm) nnowaab TpeyrofbHUKA M NAOWAAM MHOTOYronbHbIX duryp (nomb-
3ysicb, rae HEO6XOAMMO, KanbKynsTopom). [pUMEHSITE NONYyYEHHBIE YMEHMs B MPAKTUYECKUX 304A4AX.
BnopeTb NOHATUSAMM BNIUMCAHHOTO M LEHTPASBHOTO YTId, MCMONb30OBATH TEOPEMbI O BMUCAHHBIX YIAX, YrAAX
MEXAY XOPAAMM (CEKYLUMMM) M yrne MeXay KacaTenbHOM U XOPAOH NPH PeLLEeHNM FeOMETPUYECKMX 3aAaY.
BnapeTb NOHATHEM ONMCAHHOIO YeTbIPEXYrONbHUKA, MPUMEHSITb CBOMCTBA OMUCAHHOTO YETHIPEXYTONbHUKA
NpPM peLIeHnn 304a.
MpHMEHSTb NoNyYeHHblE 3HAHWS HA NPAKTUKE — CTPOUTb MOTEMATUYECKME MOAENM s 30444 PEANIbHOM
XM3HU 1 NPOBOAMTbL COOTBETCTBYIOLLME BBIYMCIEHMS C MPUMEHEHWEM NOAOGMS 1 TPUrOHOMETPMH (nonb3ay-
SICb, TA€ HEOBXOAMMO, KANbKYNSTOPOM).
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Kypc «BepositHocTb M cratuctuka:
Wsenekatb M npeobpasoebiBaTh MHGOPMALMIO, MPEACTABNEHHYIO B BUAE TABAUL, AMATPAMM, rpAdHKOE,
NPEeACTaBAsTL AAHHbIE B BMAE TABAML, AMArPAMM, rpadMKOB.
OnucbiBaTh AAHHBIE C MOMOLLBIO CTATUCTUYECKMX MOKA3ATENEN: CPEAHMX 3HAYEHUI U MEP PACCEUBAHMUS
(pa3max, aucnepcus M CTAHAAPTHOE OTKIIOHEHME).
HaxoanTb 4acToThl YUCNOBBIX 3HAYEHMIA M YACTOTbI COBBITUI, B TOM YMCAIE MO PE3YNLTATAM M3MEPEHUH U
HabnoAeHHH.
HaxoanTs BeposiTHOCTM Cry4aitHbIX COBBITHI B OMBITAX, 3HASI BEPOSTHOCTH S1EMEHTAPHBIX CODBITUI, B TOM
4YMcre B OMbITAX C POBHOBO3MOXHbBIMM SNIEMEHTAPHBIMU COBBITUSIMM.
WMcnonbsosaTe rpaduyeckme Mofenu: AEPEBO CYYANHOTO SKCMEPUMEHTA, AMArPAMMBI Dinepa, YUco-
BAS NPSIMAs.
OnepurpoBaTL NOHATUSIMU: MHOXECTBO, MOAMHOXECTBO, BbIMOMHSTh ONEePALIMM HOA MHOXECTBaMMU: 0bbean-
HEHWe, NnepeceyeHmne, ONONHEHUE, NEPEUYNUCATL SNEMEHTbI MHOXECTB, MPUMEHSTL CBOMCTBA MHOXECTB.
Mcnonb3oBaTs rpaduueckoe NPeAcTaBNEHNE MHOXECTB U CBS3eM MEeXAY HUMM IS ONMUCAHMS NPOLECCOB
M ABNIEHMIA, B TOM YMCNE MPU PELEHUM 3aAAY M3 APYTMX y4ebHbIX MPEAMETOB M KypPCOB.

9-1 KNACC
Kypc «Anrebpax:
Yucna 1 BbluMcnenms
CpaBHMBATB M YNOPSBOYMBATE PALMOHANbHBIE M MPPALMOHANbHBIE YUCAA.
BuinonHate apudpmetnueckme aeicTems ¢ paumMoHaNbHLIMM YUCTIAMM, COYETAsH YCTHbIE U MUCbMEHHbIE MPW-
€Mbl, BbIMOMHSTL BbIYUCIEHMUS C UPPALMOHABHBIMU YACTAMM.
HaxogunTb 3HaYeHMs cTeneHem ¢ LenbIMM NOKA3ATENSIMM M KOPHEW; BbIYUCISTE 3HAYEHMS YMCTIOBLIX BbIPA-
XEHUH.
OkpyrnsTb AeMCTBUTENbHbIE YNCNA, BbINOMHSTL NPUKUAKY PE3YNbTATA BbIYUCTEHMM, OLIEHKY YUCTOBbBIX Bbl-
PaXeHMM.
YpaeHeHHst U HepaBeHCTBA
Pewatb n1HenHble M KBAAPATHbIE YPABHEHMS, YPOBHEHMS, CBOASLLMECS K HUM, MpocTeifume apobHo-
PALMOHANbHBIE YPOBHEHMS.
PewwaTb cucTeMbl ABYX IMHEMHbBIX YPABHEHMIM C ABYMS| NEPEMEHHBIMM M CUCTEMBI IBYX YPABHEHUH, B KO-
TOPbIX OAHO YPOBHEHME HE BASETCS NMHENHBIM.
Pewartb TekcToBble 30A04M ANreBPAUYECKUM CNOCOBOM C MOMOLLBLIO COCTABMEHMUS YPOBHEHMS MK CH-
CTEMbI ABYX YPOBHEHMM C ABYMSI MEPEMEHHbIMM.
NpoBoanTs NpocTeiiumne MCCNefOoBAHUS YPABHEHMIM M CUCTEM YPOBHEHMIA, B TOM YMCTIE C NPUMEHEHUEM
rpaduyeckux NpeacTasneHmit (yCTaHaBAMBATL, MMEET NIM YPOBHEHWE MM CUCTEMA YPOBHEHMWI peLue-
HWSI, €CIK UMEET, TO CKONBKO, M Np.).
Pewartb nMHeiHbIe HEPABEHCTBA, KBAAPATHIE HEPABEHCTBA; M30HPAXATL PeLUeHMe HEPABEHCTB HA YHC-
NIOBOM NPSIMOM, 3AMUCLIBATL PELLIEHME C MOMOLLBIO CUMBOJIOB.
Pewatb cucTembl NMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOLME KBAAPATHOE HEPOBEH-
CTBO; M306PAXATH PELUEHNE CUCTEMBI HEPABEHCTB HA YUCITOBOM MPSIMOM, 3AMMUCHIBATL PELLEHWE C TOMO-
LLbIO CUMBOJIOB.
Mcnonb3oBaTh HEPABEHCTBA NPU PeLUEHNM PASMYHBIX 30404.
DyHkumm
PacnosHaBaTth $yHKUMM M3yyeHHbIX BUAOB. [1OKa3bIBATL CXEMATUYECKM PACTIONOXEHNE HO KOOPAMHATHOM
naockocTu rpadukos
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dyrkumit suaa: y =kx, y =kx + b, y =k/x, y=a x? + b x + c ¢, y = x>, y=\x, y = | x | B 3aBucumoct# ot
3HAYEHMI KO3 PULMEHTOB; ONUCHIBATL CBOMCTBA PYHKLMIA.
CrpounTb 1 M306paxatb CXeMATUHECKU TPAPUKM KBAAPATUHHbBIX
bYHKUMHI, ONUCBIBATL CBOMCTBA KBAAPATUYHBIX PYHKLMMA MO UX TPAPUKAM.
PacnosHaesaTte kBaapatHuHyto GpyHKUMIO No GopMyne, NPUBOAUTL NMPUMEPBI KBAAPATUYHbBIX PYHKLMIA M3
peanbHOM X13HU, GU3NKM, TEOMETPUM.

ApudMeTHueckas U reoMeTprueckas Nporpeccmu
PacnosHaBate apupmeTHyecKyio U reOMETPHUYECKYIO MPOTPECCHM MPU PA3HBIX CNOCOBAX 3aaAaHMS.
BbinonHaTe BbluMCNEHMS C MCMONb3OBAHUEM OPMYN N-rO YNeHA APUPMETUYECKON U TeOMETPUYECKOM
NPOrPeccuii, CyMMbl MEPBLIX N YTIEHOB.
N306paxarhb 4neHbl NOCNEAOBATENLHOCTM TOUKAMM HO KOOPAMHATHOM MIOCKOCTM.
Pewats 30404M, CBA3AHHBIE C YUCTOBLIMM MOCIEAOBATENBHOCTSIMM, B TOM YMCIE 30AAYM M3 PEANBHOM
XM3HM (C MCONb3OBAHMEM KAMNBKYNSTOPA, LMPPOBLIX TEXHONOMHA).

Kypc «[eomeTpusi»:

3HaTb TPUroHoMeTpryeckre GyHKLMM OCTPBIX YIIOB, HOXOAMTL C MX MOMOLLbIO PA3/MYHbIE SIEMEHTHI Npsi-
MOYrO/IbHOTO TPEYTOMbHUKA («peLeHne NpPsiMoyroNbHbIX TPEYrobHKMKoB»). Haxoauts (c nomowwsio kanb-
KyASTOPQ) AIMHBI W YINbl A5 HETABAMYHBIX 3HAYEHMIA.

MNonb3oeaTbcs GOPMyNaMM NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXAECTBOM ANt HOXOXAEHMS
COOTHOLIEHMI MexXay TPMrOHOMETPUHYECKMMU BENMUMHAMM.

Mcnonb3oBaTh TEOPEMbl CUHYCOB M KOCMHYCOB ANl HOXOXAEHMS PA3NMYHBIX 3IEMEHTOB TPEYrofbHUKA
(«pelueHre TpeyronbHUKOB»), NPUMEHSITL MX NPU PELIEHNMM FEOMETPUYECKUX 30AAY.

Bnagetb noxsiTamMu npeobpasosaHmus nofobus, COOTBETCTBEHHbIX 3NEMEHTOB NoAo6HbIX ¢uryp. Monbso-
BATbCSI CBOMCTBAMM NOAOHOMS NPOU3BOMbHBIX PUTYP, YMETb BLIYMCISTD ANMHBI M HOXOAMUTb YrSbl Y MOBOBHbIX
buryp. MNMpumerstb cBOMCTBA NOAOOMS B NPAKTUYECKMX 304A40X. YMETb MPUBOANTL NPUMEPbI NOJOBHbIX
buryp B okpyxaioliem M1pe.

lNonb3oBaTbcs TEOPEMAMM O MPOU3BEAEHUM OTPE3KOB XOPA, O MPOMU3BEAEHUM OTPE3KOB CEeKYLLMX, O KBAS-
paTe KacaTenbHOM.

Nonb3oBaTbCs BEKTOPAMM, MOHUMATbL MX FEOMETPUHYECKMI U GUIUYECKUIA CMBICT, MPUMEHSTE UX B PELIEHNU
reomeTpuyeckmnx u puandeckmx sapad. [NprmeHsTs ckansipHoe NPoM3BeAeHNe BEKTOPOB AN HAXOXAEHUS
ASMH U YINOB.

Nonb3oBaTLCS METOAOM KOOPAMHAT HA MIIOCKOCTH, MPUMEHSITb €T0 B PELIEHWUM FTEOMETPUYECKMX U NPAKTH-
YeCckMx 3a4au.

BnapeTb NOHSTUAMM NPABUNBHOTO MHOTOYTONBHUKA, AJIMHBI OKPYXHOCTH, [UTMHBI lyTM OKPY>XKHOCTM M paau-
QHHOM Mepbl YrNd, YMeTb BblYMCAATb NAOLWAAL KPYra M ero yacteid. [IpuMeHsTb nonyyeHHble yMeHus B
NPAKTMYECKMX 304040X.

HaxoaunTb ocu (Mnu ueHTpbl) cuMmeTpin buryp, NpUMEHSTE ABUXEHMS MNOCKOCTU B MPOCTEMLLMX CYHasiX.
[NpMMEHSTL NoNTyYeHHble 3HAHWS Ha NPAKTUKE — CTPOUTb MATEMATUYECKME MOAENM IS 30404 PEASIbHOM
XM3HM U NPOBOAMTL COOTBETCTBYIOLIME BbIYUCIEHMUSI C MTPUMEHEHMEM NOAOOMS U TPUTOHOMETPUYECKMX
byHKuMI (nonbaysc, rae HEOBXOAMMO, KANbKYNATOPOM).

Kypc «BepositHocTb M cratuctukas:

WsBnekatb 1 npeobpasosbiBaTb MHGOPMALMIO, MPEACTABNEHHYIO B PA3MIMYHBIX MCTOUHMKAX B BMAe TAO-
NUL, AMATPAMM, rPAadUKOB, MPEACTABASTL AAHHbIE B BUAE TABMUL, AMATPAMM, rPAdUKOB.

PewaTs 304041 OPraHN3OBAHHbBIM nepe6op0M BAPUAHTOB, A TAKXE C UCMNOJIb3OBAHUNEM KOM6MHOTOprIX
npasmn U METOA0B.
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Mcnonb3oBaTe onucatenbHble XAPAKTEPUCTUKM A MOCCMBOB YUCIIOBBLIX ACHHBIX, B TOM YMCNE CPEAHME
3HAYEHMS U MEPbI PACCEMBAHMS.
HaxopuTtb 4acToThl 3HQYEHUM U 4ACTOTbI COBLITUS, B TOM YMCIE NONb3ysiCb PE3YNbTATAMM NMPOBEAEHHBIX
M3MEPEHMIA 1 HaBMIOAEHUHA.
Haxoputb BEPOSTHOCTM CNy4YaMHbIX COBBITUI B M3YyYEHHBIX OMBITAX, B TOM YMCNE B OMbITAX C PABHOBO3-
MOXHbBIMM SMIEMEHTAPHBIMU COBBITUSMM, B CEPUAX UCTILITAHMIA AO MEPBOrO YCMEXA, B CEPUAX UCTLITAHMMA

BepHynnu.

MMeTb npeacTaBneHne o Cy4anHOM BENMUYMHE M O PACNPEaeNeHNN BEPOSTHOCTEN.
MMmeTb npeactasneHne o 3akoHe BOMbLUMX YMUCEN KAK O MPOSBIEHUM 3AKOHOMEPHOCTHU B CIyHYOMHOM U3-
MEHUYMBOCTU 1 O POSIM 3QKOHA BOMNbLIMX YMCEN B MPUPOAE M ObLiecTBe.

4. HanpaeneHnus npoekTHOi 1 yuebHO-UCCnenoBaTenbCKoi AesTenbHOCTH 0By4aioWmnXCs C yKa3aHUEM
TEMATUKM NPOEKTOB.

Pabouyas nporpamma obecneynBaeT NPeeMCTBEHHOCTb PEAM3ALMM NPOEKTHOM AEATENBHOCTU NMPU

nepexofe 13 Ha4asbHOM B OCHOBHY!O WwKony (¢ 2 no 9 kn.). Ana 5-9-x knaccax npepcrasneHa stanom
peannaaumm yuebHbix NPOeKToB (cocTasnsaeT eguHoe Lenoe ¢ Nporpammoit ans 5-9-x knaccos).

Tema npoekTa

Pewaemas npobnema

Bospact yyacthu-
KOB

MpenmeTHbie  06-
nacTu

TBopyeckuit npoekT

BHumarenbHocTb, BHM- | MHOrMe pebsta, pewas | 5-9 MaTtematuka, an-
MOTENBHOCTL M elle | MPABMILHO 3QAAYY, ACIOT rebpa, reomeTpus,
pa3 BHUMATENbHOCTb! | HEBEPHBbIN OTBET busmka,  Xumus,
pycckui,  obuie-
CTBO3HOHME, NUTe-
paTypa, ncuxono-
s (MaTtepuansl
TMA)
Dopmynsl B Kommkcax | Jetn nnoxo 3anomuuatot | 7-9 Anrebpa, reomert-
bopMyrbl, He MOTyT CBA3ATH pus, $u3MKa, Xu-
peanbHbIM npouecc, sBne- Mus,  MHPOpMa-
H1e ¢ bopPMyNoN tmka, N30
Uccnegosarensbckuii npoekt
O6bikHoBeHHas Apobb | MHorne yuyeHukn He nouu- | 5-7 Marematuka, Tex-
MQIOT 3Ty KOHCTPYKLIO, BCE HOMOTUs
NPOBMAQ, QAFOPUTMbI MPO-
CTO 3QY4MBAIOT.
Marematka  Bokpyr | He nonstHa cessb mexay | 5-9 Martemartnka, an-
Hac M3y4aembiMM abctpakT- rebpa, reomeTpus,
HbIMK OBBEKTAMM 1 OKPYXa- du3mKa,  Xumus,
IOLLMM MMPOM 5KOHOMMKA, obLue-
CTBO3HOHME, b6Uo-
norus, reorpacus
Kak He yToHyTb B OKke- | MHoro BpemeHnu tparturcs | 5-9 NHdopmaTuka,
aHe MHPOPMALMM HQ MOMCK M QHAMM3 HY>XHOM MaTEMATHKA,

MHPOpPMaLMM
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meTanpenmeTHble
yYy[a

MupopmaumoHHas BcemunpHas naytmHa npuHo- | 7-9 Cratnctuka, ncu-
6e3onacHocCTb CUT He TONbKO MOJb3Y, HO M XONOrusl, NUYHOCT-
BPEA. Hble M MeTanpes-
meTHble YY/]
MNpakT1Ko-OpHEeHTUPOBAHHBIA NPOEKT
Matematka  Bokpyr | He nowsitTHa cease mexay | 5-9 Martematvka, an-
HaC M3y4aEeMbIMM abcTpakT- rebpa, reomeTpus,
HbIMKM OBBEKTAMM 1 OKPYXa- busmnka,  xumus,
IOLLMM MUPOM 5KOHOMMKQ, 0bLe-
CTBO3HAHME, buo-
norus, reorpacus
MrpomaHus bonbwuHctBo  nogpoctkos | 7-9 MNcuxonorus,
MHOTO BPEMEHM TPATUT Ha OBX, cratuctuka,
KOMIMbIOTEPHbBIE UrPbI Teopusi  BOMbLIMX
yncen, Teopus Be-
POSITHOCTH
Moe cekpetHoe opy- | Ha ypokax Martematnku, | 5-7 Martematvka, an-
xue anrebpbl, reometpuu, u- rebpa, reomeTpus,
3MKM yacTo Tpebyertcs BbI- du3mka, ncuxono-
MOSHUTL BbIYMCIIEHMUS YCTHO. s
He y Bcex ato nonyuaercs.
Mogenu u mopenupo- | Mogenu peansHeix npouec- | 7-9 Anrebpa, reomer-

BAHKE

COB CNOXHbIX ON1I9 MOHUMA-
HUA

pus, $u3mka, Xu-
MM, 6uonorus,
TEXHONOTUS
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Pcap.en 3. KdﬂeH,D,OpHO-TeMOTM‘-IeCKoe NNAHUPOBAHUE C YKA3AHWEM KONTMHEeCTBA YACOB, B TOM YUCIe C YHETOM

paboyeit nporpammbl BOCMUTAHMS, OTBOAMMBIX HO OCBOEHWE KAXAOMW TEMbI

1. Tematnyeckoe nnaxnpoeaHue

Kon-eo Kon-go UOP, 0P, ncnonbsyembie ans nsyderus
pasgena, Teml
4acos 4aCOB C y4&TOM QAaNTa-
Pasaens, Tems UMK y4ebHOro matepu-
ana K BO3MOXHOCTAM fie-
Te c OB3'
5 knacc (Maremarmka)
HatypanbHbie unucna. [JeAcTBus ¢ HOTYpabHBIMM Y4UCIIAMM 43 * YyebHble npeametsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
HarnspHas reometpus. JInHMm Ha nnockocTy 12 * YuebHble npeameTsl - Poccuickas anek-
TpoHHas wkona (resh.edu.ru)
OBbikHOBEHHbIE APO6H 48 o YuebHbie npeameTsl - Poccuiickas anek-
TpoHHas wkona (resh.edu.ru)
HarnsaHas reometpus. MHoroyronbHuku- 10 * YuebHble npeamerts - Poceuiickas anek-
TpoHHas wkona (resh.edu.ru)
[ecaTuunbie apobiu 38 *x YuebHble npeameTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
HarnsgHas reomeTtpus. Tena v GurypblB npocTpaHcTse % * YuebHbie npegmeTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
MosTopeHue u 0b60bLeHne 10 * YuebHble npeameTsl - Poccuickas anek-

TpoHHas wkona (resh.edu.ru)

! KonmnuecTso uacos B naHHOM rpade He noapasymesaeT yenudeHue obluero konudectsa 4acos no Teme (pasaeny). OHo nokasbiBaeT HEOBX0ANMOCTb OPraHWU3ALMM MHAMBMAYANBHOM pa-

60Tbl C PeBEHKOM C OFPAHUYEHHBIMM BO3MOXHOCTIMU 340POBbS.
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6 knacc (Maremaruka)

HarypanbHbie yncna 30 o YyebHbie npeametsl - Poccuickas anek-
TpoHHas wkona (resh.edu.ru)
HarnagHas reometpus. [NpsiMble HannockocTu 7 * YuebHble npeametsl - Poccuickas snek-
TpoHHas wkona (resh.edu.ru)
Npobu. 32 ** YuebHble npeamertsl - Poceuitckas anek-
TpoHHas wkona (resh.edu.ru)
Harnsgras reometpus. Cummetpus. 6 * YyebHble npeametsl - Poccuiickas anek-
TpoHHas wkona (resh.edu.ru)
Buipaxenusic Byksamu. 6 * YuebHble npeameTsl - Poccuickas snek-
TpoHHas wkona (resh.edu.ru)
* -
HarnsaHas reometpums. Purypsl Ha nnockocTy. 14 YuebHbie npeamersl - Poccuiickas anek-
TpoHHas wkona (resh.edu.ru)
* % -
MNonoxwuTenbHble M OTPULATENBHbIE YUCTA. 40 YuebHble npeamets - Poceuiickas anek-
TpoHHas wkona (resh.edu.ru)
MpeactasneHme AAHHBIX. 6 YyebHble npeametsl - Poccuiickas anek-
TpoHHas wkona (resh.edu.ru)
HarnspHas reometpusi. Purypsl B npocTpaHcTBe. 9 Yuebuble npeamersl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
MosTopeHue, 0bobLieHHE, CUCTEMATUIALMS. 20 *x YuebHble npeameTsl - Poccuitckas snek-
TpoHHas wkona (resh.edu.ru)
7 xnacc (Anrebpal)
* o
Yucna v Belymcnenms. PauponanbHble ymucna 25 YuebHbie npeamertsl - Poceuitckas anek-
TpoHHas wkona (resh.edu.ru)
Anrebpanyeckie BbIPAXEHHUs 27 * YuebHble npeamets - Poceuitckas anek-
TpoHHas wkona (resh.edu.ru)
YpaBHEHUS 1 HEPABEHCTBA 20 * YuebHbie npegmeTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
KoopamHateu rpadmkn. DyHkumu. 24 * YyebHble npeamertsl - Poccuitckas anek-

TpoHHas wkona (resh.edu.ru)
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MosTopeHue 1 obobeHue. 6 YuebHble npeameTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)

7 xnacc (Feometpwms)

MpocTenwme reometpudeckre eurypsl u ux ceomctea. MsmepeHue reo- 14 * YuebHble npeamertsl - Poccuiickas anek-
METPUHECKUX BENIUUMH TpoHHas wkond (resh.edu.ru)
TpeyronbHukm 22 * YyebHbie npeameTsl - Poccuickas snek-
TpoHHas wkona (resh.edu.ru)
MNapannenbHeie NpsiMble, CyMMQ YTI0B TPEYTONbHUKA 14 * YuebHble npeameTsl - Poccuickas snek-
TpoHHas wkona (resh.edu.ru)
OkpyxHocTbu Kpyr. [eoMeTpuyeckme nocTpoeHus. 14 * YuebHbie npeametsl - Poccuiickas anek-
TpoHHas wkona (resh.edu.ru)
MNosTopeHue, 06obLIEHNE 3HAHMIA. 4 YuebHble npeamertsl - Poccuiickas anek-

TpoHHas wkona (resh.edu.ru)

7 xnacc (BepostHocts 1 cTatucTHKA)

MNpencTaBneHne BAHHBIX 7 YyebHble npeametsl - Poccuiickas anek-
TpoHHas wkona (resh.edu.ru)

OnucartenbHas CTATUCTUKA 8 YuebHble npeameTsl - Poccuitckas snek-
TpoHHas wkona (resh.edu.ru)

Cry4aitHas M3MEHYMBOCTD o) YuebHble npeametsl - Poccurickas anek-
TpoHHas wkona (resh.edu.ru)

BseseHue B Teopwmio paboa 4 YuebHble npeametsl - Poccuickas anek-
TpoHHas wkona (resh.edu.ru)

BepOﬂTHOCTb M 4OCTOTA CNYYANHOTO cobbiTns 4 YuebHble npeameTsl - Poccuiickas snek-
TpoHHas wkona (resh.edu.ru)

O606LueHHe, KOHTPONb 5 YuebHble npeameTbl - Poccuitckas snek-

TpoHHas wkona (resh.edu.ru)
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8 knacc (Anrebpa)

* -
Hucna u Beiumcnenns. KsaapaTHeie KOpHM. 15 YuebHble npeamersl - Poceuiickas anek-
TpoHHas wkona (resh.edu.ru)
OI5—2023: saganms, OTBETh, pelueHms
(sdamgia.ru)

Yucna u Bblumcnenmns. CteneHb C LeNbIM MOKA3ATENEM. 7 * YuebHble npeamertsl - Poccuitckas anek-

TpoHHas wkona (resh.edu.ru)
OI2—2023: 3080HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

~ .. * 4
Anrebpanyeckune BoipaxeHnus. KappatHbii TpéxuneH S YuebHble npeamets - Poceuniickas anek-
TpoHHas wkona (resh.edu.ru)

OI2—2023: 3080HMs, OTBETHI, PELUEHMS
(sdamgia.ru)

* -
Anrebpanueckune Boipaxenus. Anrebpanyeckas apobs 15 YuebHble npeamerts - Poceuiickas anek-
TpoHHas wkona (resh.edu.ru)

OI2—2023: 30a0HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

YpaBHeHMs U HepaeeHcTBa. KBAAPATHbIE YPABHEHMS. 15 * YuebHble npeameTsl - Poccuickas snek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 30a0HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

YpaBHeHus 1 HepaseHcTBa. CUCTEMbI YPABHEHMA. 13 * YuebHble npeameTsl - Poccuickas snek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 3080HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

YpaBHeHus u HepaseHcTBa. HepaseHcTsa. 12 * YuebHbie npeamertsl - Poceuitckas anek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 3040HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)
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PyHkumn. OcHosHbie MoHaTyS. 5 YuebHble npeaMeTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
Ol5—2023: saganms, oTBEThI, pelueHms
(sdamgia.ru)

DyHkumn. Yucnoeeie GyHKUUM. 9 * YuebHble npeameTsl - Poccuitckas snek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 3080HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

lMosTopeHue 1 0bobuieHue. 6 * YyebHbie npeametsl - Poccuitckas anek-

TpoHHas wkona (resh.edu.ru)
OI'2—2023: 3aaaHKs, OTBEThI, peLIeHUs
(sdamgia.ru)

8 knacc (leometpms)

HeTbIpEXyronbHMKM. 12 * YuebHble npeameTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 30a0HMs, OTBETHI, PELUEHMUS

(sdamgia.ru)

Teopema Paneca 1 Teopema 0 NPOMNOPLMOHANbHBIX OTPE3KAX, NOA0H- 15 * YuebHsle npeamersl - Poceuitckas ane-

Hble TPEYrONbHUKM. TpoHHas wkona (resh.edu.ru)
OI2—2023: 30a0HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

Mnowapns. HaxoxaeHne nnowanei TpeyronsHUKoB 14 * YuebHbie npeamertsl - Poceuitckas anek-

TpoHHas wkona (resh.edu.ru)
OI2—2023: 3080HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

1 MHoroyronbHeix duryp. Mnowaam nogobHbIX Guryp.

* -
Teopema lNndaropa v Hauyana TPUroOHOMETPUM. 10 YuebHble npeametsl - Poccuiickas anek-
TpoHHas wkona (resh.edu.ru)

OI2—2023: 3040HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)
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Yrnbl B OKpyXHOCTH. BnncaHHble u onncaHHble YeTbipexyronbHukn. Kaca- | 13 * YuebHbie npeamersl - Poceuitckas anek-

TenbHble K OKpyxHocTu. KacaHue okpyxHocTen. TpoHHas Wkona (resh.edu.ru)
Ol5—2023: saganms, oTBEThI, pelueHms
(sdamgia.ru)

MNosTopeHue, 060bLEHNE 3HAHMIA. 4 * YuebHble npeameTsl - Poccuickas snek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 3080HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

8 knacc (BepostHocTs 1 cTatucTHKa)

MosTopenne Kkypca’ knacca 4 Ol2—2023: 3aaaHus, OTBETHI, pELLEHMS
(sdamgia.ru)

OnucartenbHas ctatuctka. PaccenBarme paHHbIx 4 * Or>-2023: sananus, oTBeThI, peleHus
(sdamgia.ru)

MHoxecTsa. 4 * OIr5—2023: 30aaHKs, OTBETHI, pELUEHUS
(sdamgia.ru)

BepOSTHOCTL CRYHAIHOTO COBbITHS 6 OI2—-2023: 3aaaHUs, OTBETHI, PELLEHMS
(sdamgia.ru)

BeeaeHume B Teopmio rpados 4 * Ol2—-2023: 3aaaHus, OTBETHI, peLLEHMS
(sdamgia.ru)

CnyuaiHble cobbiTus 8 * OI'2—2023: 3040HMsl, OTBETHI, PELLEHMS
(sdamgia.ru)

Ob606LeHne, CUCTEMATU3ALMS 3HAHUM 4 Or23—-2023: 308aHMs, OTBETHI, PeLUeHHs
(sdamgia.ru)

9 knacc (Anrebpa)

Yucna u eolumcnenms. JeicTeutensHbie ymcna 9 * YyebHble npeameTtsl - Poccuiickas anek-
TpoHHas wkona (resh.edu.ru)
OI'3—2023: 3apaHKMs, OTBEThI, pELIeHUs
(sdamgia.ru)

YpaBHeHHUs 1 HepaBeHCTBA. Y PABHEHUS C OQHOM NEPEMEHHOM. 14 * YuebHble npeamets - Poceuitckas anek-
TpoHHas wkona (resh.edu.ru)
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YactHoe 0buweobpasoBaTtensHoe yupexaeHme

OI2—2023: 3aaaHuMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

YpaBHeHus 1 HepaseHcTBa. CUCTEMbI YPABHEHMHA.

14

YuebHble npeaMeTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
Ol5—2023: sagaHms, OTBETH, pelueHms
(sdamgia.ru)

YpasHeHus u HepaeeHcTBd. HepaseHcTsa.

16

YuebHble npeameTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 3080HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

DyHKLUMM.

16

YuebHble npeameTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 3080HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

Yucnossle nocnenoBATENIbHOCTHU.

15

YuebHble npeameTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 30a0HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

MosTopeHue, 060bLEHME, CUCTEMATUIALMS SHOHUA.

18

YuebHble npeameTsl - Poccuitckas snek-
TpoHHas wkona (resh.edu.ru)
OI'3—2023: 3aaaHK1s, OTBEThI, peLIeHUs
(sdamgia.ru)

9 knacc (feometpus)

TpMFOHOMeTpMﬂ. TeOpeMbI KOCHUHYCOB N CHUHYCOB. Pewenne TpeyrosibHUKOB.

16

YuebHble npeameTsl - Poccuitckas snek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 3040HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

MNpeobpazosaHme Noaobus. MeTpuyeckmne COOTHOLIEHMS B OKPYXHOCTMU.

10

YuebHble npeameTsl - Poccuiickas snek-
TpoHHas wkona (resh.edu.ru)
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YactHoe 0buweobpasoBaTtensHoe yupexaeHme

TouKA u-nvuuro (<O6pG3OBOTeJ'IbeII71 KoMnnekc ((TO'-IKG 6ynyu.|.ero»
Ol5—2023: sagaHms, OTBETh, pelueHms
(sdamgia.ru)
12 YuebHble npeaMeTsl - Poccuitckas anek-

BekTopei

TpoHHas wkona (resh.edu.ru)
Ol5—2023: sagaHms, OTBETH, pelueHms
(sdamgia.ru)

B,eKOpTOBbI KOOPAMHATHLI HA MITOCKOCTH

YuebHble npeameTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 3080HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

NpaBunbHbIe MHOrOYronbHMKM. [nMHa okpyxHOCTH 1 nnowans Kpyra. Bei-
YuCneHne naoLaaen.

YuebHble npeameTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 3080HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

IBuxeHns nnockocTu.

YuebHble npeameTsl - Poccuitckas anek-
TpoHHas wkona (resh.edu.ru)
OI2—2023: 30a0HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

MosTopeHue, 060bLIEHNE, CUCTEMATHIALMS 3HOHMM

YuebHble npeameTsl - Poccuitckas snek-
TpoHHas wkona (resh.edu.ru)
OI'3—2023: 3aaaHK1s, OTBEThI, peLIeHUs
(sdamgia.ru)

9 knacc (BepostHocts 1 cTatncTHKA)

MNosTopeHue kypca 8 knacca.

OI2—2023: 3080HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

DnemeHTbl KOMBUMHATOPHKH)

OI2—2023: 3040HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)

[eomeTprueckas BepPOSTHOCTb

OI2—2023: 3040HMs, OTBETHI, PELUEHMUS
(sdamgia.ru)
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YactHoe 0buweobpasoBaTtensHoe yupexaeHme

TOMKA BYAYWEFO ((O6pG3OBOTeﬂbeIFI KoMnNJekc «TO'-IKG 6yn,yu.l.ero»
Mcnbiranus beprynnu 6 * Ol5—2023: sagaHms, OTBETh, pelueHms
(sdamgia.ru)
CnyyaitHas BenmumHa. 6 * Ol5—2023: sagaHms, OTBETHI, pelueHms
(sdamgia.ru)
O60bLeHune, KOHTPOTb. 10 * Ol5—2023: sapaHms, OTBETHI, pELLEHMS
(sdamgia.ru)

5 KJTACC

2. MMepeueHsb (koanukaTop) pacnpepenéHHbIX NO KNACCOM NpoBepsieMbiX TPeBOBAHMIA K pe3yNnbTaTaM OCBOEHMSt OCHOBHOM 06pasosa-

TenbHOM NPOrpaMMbl OCHOBHOTO obLuero o6pa3oBaHMs U SNEMEHTOB COAEPXAHUS

MpoBepsiembie TpeboBAHMS K pe3ynbTATaM OCBOEHMS OCHOBHOW 06pa30BaTENbHOM NPOrpPAMMbI

Kon MpoBepsieMble NpeAMeTHble Pe3y/bTAThl OCBOEHMSI OCHOBHOM 0BPA30BATENBHOM NPOrPAMMBI OCHOBHOTO 0bLLEro 06pa30BaHMS
npoBepsSemMoro
pe3ynbTaTa
1 Yycna m BblYMCAEHMS
. MNoHnmaTs M NPABMILHO ynotpebnstb TEPMMHBI, CBSI3QHHbIE C HOTYPASbHBIMM YUCNAMM, OOBIKHOBEHHbBIMM W
' AECATUYHBIMM APOBSIMM
1.2 CpaBHMBATL M YNOPSAOYMBATL HATYPASIbHBIE YUCNA, CPABHUBATL B MPOCTEMLLIMX CY4asx OObIKHOBEHHbIE APO6M, AeCATUYHbIE APO6U
13 COOTHOCUTb TOUYKY HOA KOOPAMHATHOM (YMCNOBOM) NPSIMOM C COOTBETCTBYIOLWMM €M YMCIIOM M M306PaXaATh HATYpPAsbHbIE YMCIA
' TOYKOMM HQ KOOPAMHATHOM (4MCnoBO) NpsiMON
1.4 BuinonHsTe apudmetmieckme AENCTBUS C HATYPANbHBIMU YUCTIAMM, C OBLIKHOBEHHBIMM APOBSMK B MPOCTEMLIMX CITYHasX
1.5 BeinonHsTe npoBepky, NPUKMAKY pe3ynbTaTa BblYMCIEHUM
1.6 OxkpyrnsiTe HATypanbHble YUCNa
2 PeleHune TekcToBbIX 30404
21 Pewartb TekcToBbIE 308041 APUPMETUHECKUM CTOCOBOM U C MOMOLLBIO OPTAHU3OBAHHOTO KOHEYHOTO Nepebopa BCex BO3MOXHbIX

BAPMAHTOB
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2.2 PewaTtb 30a04M, copepxallime 3aBUCUMOCTH, CBSI3bIBAIOLLME BENMUYMUHBI: CKOPOCTb, BPEMSI, PACCTOSHME, LEHA, KONMMYECTBO, CTOMMOCTb

2.3 Mcnonb3oBaTh KpATKME 3AMMUCH, CXEMbI, TABAMLEI, 06O3HAYEHMS NPU PELLEHUM 3a8aY

04 MNonb3oBaTLCS OCHOBHBIMU EAMHULIAMM U3MEPEHMS: LEHBI, MACChI, PACCTOSIHMS, BPEMEHM, CKOPOCTH, BbIPAXATb OAHMU €OMHMLbI BENU-
’ YMHBI Yepes Jpyrue

5 WsBnekaTb, QHANM3MPOBATb, OLEHMBATL MHPOPMALMIO, MPEACTABNEHHYIO B TabnuLe, HO cTONBYATOM AMArPAMME, MHTEPNPETUPOBATL
° NPeACTOBNEHHbIE AHHbIE, MCMOMNb30BATb AAHHbIE MPWU PELLEHUM 3aAaY
3 HarnsaHas reometpums

3.1 MNonb3oBaTbcireoMeTpuHeCcKUMM MOHATUSIMM:  TOYKQ, MPSIMAS, OTPE3OK, JyY, Yrof, MHOTOYrONbHUK, OKPYXHOCTb, KPYT

3.2 MNprBoanTb NPpUMEpPBLI OBBLEKTOB OKPYXAIOLLETO MUPA, MMEIOWMX HOPMY U3YHEHHBIX FEOMETPUYECKMX PUTYP

33 Mcnonb3oBaTh TEPMUHONOTUIO, CBSI3AHHYIO C YINIAMM: BEPLUMHA CTOPOHA; C MHOTOYTONIbHUKAMM: YTOJl, BEPLUMHA, CTOPOHA, AMArOHAb;
’ C OKPY>XHOCTbIO: PAANYC, BUAMETP, LIEHTP

3.4 MN306paxaTtb n3ydyeHHble reoMeTpryeckue GUrypbl HO HEMMHOBAHHOM M KNETYATOM Bymare C NOMOLLBIO LMPKYNS U TMHENKM

35 Haxogutb AnuHbl OTPe3KkoB HEMOCPEACTBEHHLIM M3MEPEHMEM C MOMOLLBIO NIMHENKM, CTPOUTL OTPE3KM 30LAHHOM AJIMHbI; CTPOMTL
’ OKPY>XHOCTb 3AAGHHOIO paanyca

3.6 Mcnonb3oBaTh CBOMCTBA CTOPOH M YINIOB NPSIMOYTOJIbHMKA, KBAAPATA ANt UX MOCTPOEHMS, BLIMMCIIEHMS MIOLWAAM U NEPUMETPA

37 BbluncnaTe nepumeTp v nnowans KBAAPATA, NPSIMOYrONbHUKA, GUIyp, COCTABMEHHbIX M3 NMPSIMOYTONbHUKOB, B TOM Yucne ¢uryp, M3ob-
’ PAXEHHBIX HO KNeT4yaToin bymare

3.8 MNonb3oBATLCA OCHOBHBIMM METPUYECKMMM EAMHULIAMM M3MEPEHMS AIMHBI, NNOLLAAM; BbIPAXATL OAHW EAMHMLbI BENIMUYMHBI YEPE3 ApYyrue

PacnosHasate napannenenunep, Ky6, MCNONb30BATE TEPMUHONOTUIO: BEPLIMHA, PEOBPO, rPAHb, M3MEPEHUS; HOXOAUTL U3MEPEHMS Na-

3.9 pannenenunega, kyba

3.10 Bblumcnate  obbem kyba, napannenenunesa  no 30A0HHBIM M3MEPEHMSIM, MOMb30BATLCS EANHULIAMM M3MEPeHMs obbema

3.11 PelwaTb HecnoxHele 304041 HO U3MEPEHUE TEOMETPUYECKMX BENIMYMH B MPAKTUHYECKMX CUTYALMAX

MpoBepsieMble SneMeHTL COAePXAHMS

Kog,

[NpoBepseMblit SNeMeHT copepXaHMs

HGTypGJ’IbeIe HYMCNa U Hynb
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HatypanbHoe uucno. Pag HatypansHbix uncen. Yucno 0. M3obpakeHne HATypanbHbIX YMCEN TOYKAMM HO KOOPAMHATHOM (YMcnoBoi) npamon

1.2 MNosuumoHHas CUCTEMA CHMCTIEHMS. Pumckas Hymepaums. HecsatnyHas cuctema cumcnerus
1.3 CpaBHeHKe HOTYPanbHbIX YACEN, CPABHEHME HATYPAnbHbIX Yncen ¢ Hynem. OKpyrneHune HaTypPanbHbIX YUCEN
CnoxeHue, BbIYUTAHKE, YMHOXEHME U AeNeHne HaTypanbHbix Yncen. CBOMCTBO Hyns MPU CNOXEHWUM, CBOMCTBA HYNS U eAMHMLbI TPU YMHO-
1.4 xeHuun. [NepeMecTuTenbHOE M COYETATENBHOE CBOMCTBA (3QKOHBI) CNOXEHMS M YMHOXEHMS, PACMPELENUTENBHOE CBOMCTBO (30KOH) yMHO-
XEeHUs
1.5 Wcnonb3sosaxue byke  ans  obosHaueHus HEM3BECTHOrO KOMMOHEHTA M 3AMUCH CBOMCTB APUPMETUUECKMX AEUCTBHIA
16 Henutenn 1 KpaTHble — 4MCNQ,  POA3NOXEHME  HA  MHOXMTENM. Mpoctbie 1 coctasHble uncna. MNprusHaku AeNMMocTH Ha
’ 2, 5,10, 3, 9. lenenune c octatkom
1.7 CreneHb ¢ HOTYpanbHLIM NOKA3aTeNEM. 3AMNKUCh YUCIA B BUAE CYMMbl PA3PSAHBIX CIArAEMbIX
18 Yucnosoe BbipaxeHue. BoiumcneHne 3HaueHMiM YMCNOBbIX BbIPAXEHMIA, NOPSAOK BbINOMHEHWUS! AEACTBMIA. VIcnonb3oBAHME NPU BbIYMCIEHMAX
' NEePEMECTUTENBHOTO M COYETATENBHOO CBOMCTB (3KOHOB) CIIOXEHMS M YMHOXEHMS, PACNPEAENNUTENBHOTO CBONCTBA YMHOXEHMS
2 Hpobu
Mpeactasnexue o apobu kak cnocobe 3anmcu yactu BennunHel. OBbikHOBEHHbIE APO6U. MpaBunbHbIe 1 HenpaeuibHble Apobu. CmeluaHHas
2.1 Apobb, NpeacTaBneHue CMELLAHHOM APOBM B BUAE HEMPUBWMILHOW APOBM M BbIAENEHME LENOM YOCTM YUCHA M3 HENpPABWMNbLHOM APO6M.
N3o6paxeHne apobei TOYKaMMU HO YUCIIOBOM MPSIMOM
2.2 OcHosHoe cBoiicTso apobu. Cokpaluerne apobei. MNpreeaerne apobu k HoBomy 3HameHatento. CpasHeHne apobeit
03 CnoxeHue u BblunTaHue apobei. YMHOXeHMe 1 AeneHne apobei, B3aMMHO- obpaTHbie Apobu. HaxoxaeHune 4actv Lenoro u Lenoro no ero
] 4acTy
04 Hecstunas 3anmce apobeit. MNpeactasnenne pecstnyHon Apobu B Buae obbIKHOBEHHOM. M30bpakeHne AecsTUYHbIX Apobei TOUKAMM Ha
] yncnosoit npsmon. CpaBHeHMe fecITUUHbIX Apobeit
2.5 Apudmetnyeckne  pencTeus c AECATUYHBIMU  APOBAMMU. OxkpyrneHue pecatnyHbix apobeit
3 PeweHue TekcToBbIX 30404
3.1 PeweHune TekcToBbIX 30804 apudmeTHieckum cnocobom
3.2 Pewwenue nornueckmx 3agay. Pewenne 3apay nepebopom Bcex BOZMOXHbIX BAPUAHTOB. cnonb3oBaHue Npu pelueHnn 3aaad Tabnuu, u cxem
33 PeleHne 3aaa4, coaepXaLimx 30BUCUMOCTH, CBSI3bIBAIOLLME BEIMYMHBI: CKOPOCTb, BPEMS, PACCTOSIHUE, LieHY, KOIMYECTBO, CTOMMOCTb. Eau-
HWLbl MU3MEPEHMS: MACChI, 0BbEMA, LEHBI, PACCTOsIHMS, BpeMeHM, ckopocTh. CBA3b MEXAY EAMHULAMM U3MEPEHMS KAKAOM BENUYMHDI
3.4 PelueHne ocHOBHbIX 30804 Ha APO6H
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e pada «ObpasosaTensHbIi kKomneke «Touka byaywero»
3.5 MNpeacTaBneHne AaHHBIX B BUAE TABAML, CTONOYATLIX AUATPAMM
4 HarnsgHas reometpus
41 HarnagHble npeactasnenus o purypax Ha MIOCKOCTM: TOYKA, NPSIMAs, OTPE3OK, Jlyd, Yros, JIOMAHAs, MHOTOYTOJbHUK, OKPYXXHOCTb, KPYT.
Yron. [NpsiMoi, ocTpbiiA, Tynoi 1 pa3BepHyTbIA Y
4.2 HnvHa otpeska, MeTpUueckme eauHMLbl AnnHbL. [nMHA NOMAHOM, NEPUMETP MHOTOYroNbHUKA. M3amepeHrne 1 NoCTpOeHMe YIioB C MOMOLLIO
' TpaHcnopThpa
4.3 HarnagHble npeactasnenus o Gpurypax Ha niIoCKOCTU: MHOTOYTONbHUK, MPSIMOYTOfbHMK, KBOAPAT, TPEYroMbHUK; O PABEHCTBE PUTYP
44 N306paxeHne uryp, B Tom Yncne Ha knetyatoi bymare. MNoctpoeHne KOHPUIrypaLmii M3 YOCTEN NPAMOM, OKPYXHOCTM HO HENMHOBAHHOM
' v knetyaton bymare. Mcnonb3oBaHme CBOMCTB CTOPOH M YIOB NPSIMOYTONbHUKA, KBAAPATA
45 Mnowaab NPSAMOYronbHUKA M MHOFOYrONbHUKOB, COCTOBAEHHbBIX M3 MPSMOYTONIbHUKOB, B TOM YMcne GUryp, M30BPAXEHHBIX HO KIETYATOM
6ymare. EanHuup Mameperus ninowaam
HarnagHble npeactaBnerns o NPpOCTPAHCTBEHHbIX GUrypaX: NPSMOYroOfbHbIA napannenenunes, Kyd, MHororpaxHuku. MsobpaxeHrue npo-
4.6 CTEMWMX MHOrOrpaHHKKkoB. PassepTku kyba u napannenenuneaa. CosaaHne Moaenen MHOrorpaHHMKOB (M3 Bymarn, NpoBONOKM, NAACTM-
NUHA 1 BPYTUX MATEPHANOB)
4.7 O6bem npsmoyronbHoro napannenenvnena, kyba. Eauuuupl uameperus obbema
6 KJTACC

Mpoeepsiembie TpeboBAHKS K PE3yNLTATAM OCBOEHKUSI OCHOBHOM OBPA30BATENBHOM NPOrPAMMBI

Kon MpoBepsieMble NnpeaMeTHbIE pesynbTaTbl OCBOEHUS OCHOBHOM 06pasoBaTenbHON NporpaMMbl OCHOBHOTO obwero o6pasoBaHms
nposepsiemMoro
pesynbTara

1 Yycna u BeluMcneHus

- 3HATb M NOHMMATL TEPMMHBI, CBA3AHHbBIE C PA3AMYHBIMU BUAAMM YMUCEN M CNOCOBAMM MX 3ANUCH, NEPEXOAUTL (€CNIM 3TO BO3MOXHO) OT
' OfHOM POPMbI 3AMUCHU YMCNA K BPYTOM

19 CpaeHuBaTh M ynopspouMBaTh uensle  4Mcna,  OBbIKHOBEHHbIE W AECATUYHbIE APOOU, CPABHMBATL YNCIA OAHOIO U
’ PA3HbIX 3HOKOB
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BbinonHaTte, couetas yCTHblE M NUCbMEHHbIE MPUEMbI, APUPMETUYECKME AENCTBUS C HOTYPANbHBIMU M LENBIMU YUCTIAMM, OOLIKHOBEH-

13 HBIMM M AECATUYHBIMMU APOBSMM, NONOXMUTENBHBIMU U OTPULATENBHBIMU YUCIIAMM
14 BbluMCnsiTb 3HQYEHMS YUCNIOBBIX BBIPAXEHMIA, BbINONHATL MPUKMAKY M OLEHKY Pe3ysbTaTd BbIYMCIIEHMM, BLIMOMHSTL NPeobpa3oBaHms
’ YMCNOBbIX BbIPAXEHMUI HO OCHOBE CBOMCTB APUPMETUYECKMX AEICTBMUM
1.5 Okpyrnstb uenbie yncna M BecsTUYHble ApPObM, HaXOAUTL MPUBAMXKEHMS Yncen
16 CoOTHOCKTb TOUKY HO KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOLMM €M YACTIOM M M30BPAXKATL YMCIA TOYKAMM HO KOOPAMHATHOM Npsi-
’ MOW, HOXOAWTb MOAYIb YMCNQ
1.7 CooTHocuTb TOUKY B MPSMOYTOJNIbHOM cucteme KOOPAMHAT C KOOPAMHATAMM STOM TOUKM
1.8 Okpyrnstb uenbie Yncna M BecsTUYHble ApobM, HaXoaMTb NPUBAUXEHUS Yncen
2 Yycnosbie M ByKBEHHbIE BbIPAXEHMUS
o1 MoHMMaTb 1 ynoTpebnsiTb TEPMMHBI, CBA3AHHbBIE C 3AMMCHIO CTEMEHM YUCIA, HOXOAMTb KBAAPAT M KyO YMCAA, BBIYUCANATE 3HAYEHMS
’ YMCNOBbIX BLIPAXKEHUM, COREPXKALLMX CTEMEHM
2.2 MNonb3oBaTbcst NPU3HAKAMM AEMMOCTH, PACKIAALIBATE HATYPASIbHbIE YMCIA HO MPOCTHIE MHOXMTENN
2.3 Monb3oBaTbcst MOCWITABOM, COCTABASTL MPOMOPLMU U OTHOLLIEHMS
o4 Mcnonb3osate Bykebl Ansi 0603HAYEHMS YMCEN NPM 3AMUCU MATEMATUYECKUX BBIPAXKEHWM, COCTABAATE OYKBEHHbBIE BLIPOAXEHMS U
' bopMynbl, HOXOAMUTb 3HAYEHMS BYKBEHHBIX BbIPAXEHMMA
2.5 HaxoanTb HeM3BEeCTHbI KOMNOHEHT PABEHCTBA
3 PeweHue TekcToBbIX 30404
3.1 PelaTb MHOrOLIAroBbIE TEKCTOBBIE 304041 APUPMETUHECKMM CMIOCOBOM
39 Pewats 30404M, CBA3AHHbIE C OTHOLLIEHWEM, MPOMOPLMOHANBHOCTLIO BEIMYMH, MPOLEHTOMM, PELIaTb TPU OCHOBHble 3CQAAYM HA
APO6U M NPOLEHTDI
Pewarts 30404M, copepxalume 30BUCUMOCTH, CBSI3bIBAIOLLME BEMMUYMHbBI: CKOPOCTb, BPEMS, PACCTOSIHUE, LiEHY, KOIMYECTBO, CTOM-
3.3 MOCTb, MPOU3BOANTENBHOCT, BPEMS, 0bbeM paboTkl, UCMONb3ys apndMETUHECKME AENCTBUS, OLEHKY, MPUKMAKY; MOMb30BATLCS EAM-
HULIOMM M3MEPEHUS COOTBETCTBYIOLLMX BEMMYMH
CocTaBnsTb OyKBEHHbIE BEIPAXEHMS MO YCIOBMIO 30404M
3.4
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Nsenekats  MHPOpMALMIO,  MPEACTABAEHHYIO B TABAMLAX, HA JIMHEMHOM, CTONBYATON UK KPYrOBOM AMATPAMMAX, UHTEP-

3.5
NPEeTMPOBATL NPEACTABNIEHHbBIE AAHHbIE, MCMOMNb30BATH AAHHbIE MPK PELLEHKMM 304aY
3.6 MNpegncrasnsats UHPopmaumio ¢ NOMOLLbIO TabmmL, NIMHEMHOW M CTONBYATOM AMArPAMM
4 Harnsaanas reometpus
41 MpuBOAMTL NPUMEpLI OBLEKTOB OKPYXAIOLErO MUPA, MMEOLLMX GOPMY M3YHEHHbIX FEOMETPUYECKMX MIOCKMX U MPOCTPAHCTBEHHbBIX
' buryp, npuMepsl PABHBIX U CUMMETPUYHBIX GUTYP
42 N306paxatb C MOMOLBIO UMPKYNs, SIMHEMKM, TPOAHCMOPTMPA HA HENMHOBAHHOM M KNETYATOM ByMare M3yyeHHbIe NIOCK1e
’ reoMeTpuyeckne Gurypbl U KOHGUIypaLmm, CUMMETPUYHbIE GUTYpPbI
43 Monb30BATLCS FEOMETPUYECKUMM MOHATUSIMU: POBEHCTBO GUTYP, CUMMETPMUS; MCMONb30BATH TEPMMHONOTUIO, CBA3QH-
' HYIO C CUMMETPUEN: OCb CUMMETPMM, LEHTP CUMMETPUM
44 HaxopuTb BenMuMHbI YrnoB M3MEPEHMEM C MOMOLLLIO TPAHCMOPTUPA, CTPOMTL YTilbl 30AAHHOM BEIMYMHDI, MONb3OBATLCS NPU PELLIEHUM
' 30A04 rPaAYyCHOM MepOit YroB, PACMO3HABATL HO YEPTEXAX OCTPLIN, MPSIMOM, PA3BEPHYTbIMA 1 TYMOWM Yribl
45 BblumcnsiTe AnNMHY TOMAHOM, NEPUMETP MHOTOYTOMbHMKA, MONb30BATLCS EAMHULIAMM M3MEPEHMS AHBI, BBIPAXKATb OAHW €AMHMLbI
' M3MEPEHMS IJINHBI Yepe3 Apyrue
46 HaxopuTb, Mcnonb3ays YepTexHblE MHCTPYMEHTbI, PACCTOSIHMS: MEXAY ABYMS TOYKAMM, OT TOUKM A0 NPSIMOK, AMHY MYTH HO KBAAPATHOM
' cetke
Bbluncnate nnowans Gpuryp, COCTABNEHHBIX M3 NPSMOYTOMbHUKOB, UCMOSNb30BATL PA3BUEHME HA NPSMOYTONbHUKM, HO PABHbIE PU-
4.7 rypbl, BOCTPAMBAHME A0 NPSMOYTOMbHKUKA, MOMb30BATLCS OCHOBHBIMM EAMHULAMKM M3MEPEHMS MIOLLAAM, BEIPAXATb OAHW €AMHMLbI
M3MEPEHMs NIOLLAAM Yepes apyrue
48 PacnosHasaTte Ha Mofensix U M30BPAXEHUSIX MUPAMMAY, KOHYC, LMIMHAP, UCMOMb30BATb TEPMMHONOMMIO: BEPLUMHA, PEBPO, rpaHs,
' OCHOBOHME, PA3BEPTKA
4.9 N306paxaTtb Ha kneTyaTon Bymare NpsiMOYronbHbIM Napanienenunes
4.10 Bbluncnate  obbeM MpPSIMOYrofnbHOro napannenenunend,  Kyba, Nonb3oBATLCS OCHOBHBLIMW EAMHULIOMM M3MEpPeHUst 0bbema

lNpoBepsieMbie aneMeHTb copepXaHms

Kon

lNpoBepsieMbli aneMeHT conepXaHus

]

HaTtypanbHble unucna
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1.1

AprdMeTnyeckne 4ENCTBUA C MHOTO3HAYHBIMKU HATYPAMbHBIMU YUCTAMM. H1CNOBLIE BLIPAXKEHMS, MOPSBOK AEUCTBUMI, MCNONb3OBAHKWE CKODOK.
Mcnonb3oBaHue Mpu BbIYUCIEHUSX NEPEMECTUTENBHOTO M COYETATENBHOTO CBOMCTB CIIOXEHMS M YMHOXEHMS, PACMPEAENMUTENBHOTO CBOMCTBA
YMHOXEHMS

1.2 OkpyrneHue HaTypanbHbiX YUCEN

1.3 Henutenu n kpaTHble YUCHA, HAMBOMbLLMIA OBLMI fenuUTeNb M HaOMMEHbLIEE ObLiee KpaTHOE. [leNMMOCTb CyMMbl M NPOM3BEAEHMS

14 [eneHue c octatkom

2 Hpobu

2.1 O6bikHOBEHHAS ApObb, OCHOBHOE CBOWCTBO Apobu, cokpalleHne apobei. CpaBHeHHE 1 ynopsaoumBaHmue apobeit

2.2 PelweHune 30404 HO HOXOXAEHUE HYACTM OT LENOTO M LENOro Mo ero YacTh. JpobHoe Yncno Kak pesynsTaT AeneHus

93 MNpeacrtasnexue AecsTMuHOM  Opobu B BMAe  OBLIKHOBEHHOMAPOOM U BO3MOXHOCTb NPEACTABEHMS OBbIKHOBEHHOM APO6U B
) BUAE OECATUYHOM

04 Hecatnunble opobu 1 MeTpuueckas cuctema mep. Aprbmetnieckue AENCTBUS M YUCTTOBbIE BLIPAXKEHHS C OBbIKHOBEHHBIMM M AECATUYHBIMMI
’ Apobsamu

2.5 OrtHowenue. [enenne B paHHOM oTHoweHun. Macwrtab, nponopums. [pMMeHeHe Nponopumii Npu peLLeHnn 3aaay

26 MoHsTe npoueHTa. BblumcneHne NpoueHTa OT BENMUYMHBI M BENUYMHBI MO €€ MPOLEHTY. BripaxeHue NnpoLeHToB AecaTUYHbIMM 4POBSMU.
’ PeweHune 30804 HO npoueHTbl. BoipaxkeHue oTHOLWEHMS BEMMYMH B NPOLEHTAX

3 MonoxutenbHbie M OTPULATENbHBIE YMCIA

3] MonoxuTtensHbie U oTpuuaTtensHbie yncna. Llensie uncna. Mogynb uncna, reometpuyeckas MHTepnpetaums MOAyns 4ucna.
’ N306paxeHne umcen HaO KOOPAMHATHOM Npsmoit. Yucnossie npomexyTku. CpasHeHne umncen

3.2 Apndmetnueckme  peicTeus c MOSNOXMUTENbHBIMM " OTPULIATENBHBIMU YUCTIAMM

33 MpaMoyronbHas cMCTEMA KOOPAMHAT Ha nnockocTi. KoopauHaTtel ToukM HA  nnockoct, abcuncca M opamHaTta. [locTpoeHue Touek
’ M Uryp Ha KOOPAMHATHOM NNOCKOCTH

4 BykeeHHble BbIpaxeHus

4 MNpumeHenne  BykB  Ans  30MMCM  MATEMATUMYECKMX  BbIPOXEHWH M npeanoxernid. CBoicTea apupmeTMieckunx aencremin. byk-
’ BEHHbIE BbIPAXEHMS M YNCNOBbIE MOACTAHOBKU. ByKBEHHbIE POBEHCTBA, HOXOXAEHWE HEU3BECTHOTO KOMMOHEHTA

4.2 Dopmyrnbl, GopMyIbl NEPUMETPA M MNOLWAAM NPSMOYTONbHUKA, KBAAPATA, 0bbeMa napannenenuneaa u kyba

5 PeweHnne TekcToBbIX 30804

5.1 PelweHune TekcToBbIX 30404 aprPMETUHECKMM CNOCOBOM
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5.2 PeweHune nornyecknx sapay. Pewenne sapay nepebopom Bcex BOZMOXHbIX BAPUAHTOB
PelweHune 30004, copepXaLimx 30BUCMMOCTH, CBA3bIBAIOLLMX BEMMUYMHDBI: CKOPOCTb, BPEMS, PACCTOSIHUE, LEHA, KONMYEeCTBO, CTOMMOCTb, NPO-

53 M3BOAMTENLHOCTb, BpEMS, 06beM paboTbl. EAMHULEI M3MepeHMs: MOCCHI, CTOMMOCTH, PACCTOSHMS, BpeMeHH, ckopocTu. CBsidb MeXAY eamHu-
LAMM M3MEPEHMS KAXAON BENUYMHBI

54 Pewwenue 30A0Y4, CBA3GHHBIX  C OTHOLUEHWEM, MPOMOPLMOHANBHOCTLIO BEIMYMH, MPOLEHTAMM; PELIEHNE OCHOBHbIX 30404 HA
APO6U 1 NPOLEHTHI

5.5 Ouetxka u npukuaka, okpyrenue pesynstata. CoctasneHne OGyKBEHHbIX BLIPAXEHMI MO YCNOBMIO 30AA4M.

5.6 Mpeactasnenne AaHHbIX ¢ nomowwbio Tabmuy, u anarpamm. CronbyaTteie AMArpaMMbI. YTeHME KPYroBbIX AMArPaMM

6 Harnsanas reometpus

6.1 Touka, npsimas, OTpe3oK, fyd,  yron, JIOMAHQs, MHOTOYTONbHUK, YETbIPEXYTONbHUK, TPEYTONbHUK, OKPYXHOCTb, KPYT

6.2 BsanmHoe pacnonoxeHue AByX MPSIMbIX HA MAOCKOCTM, MAPCNENbHbIE MPSAMbIE, MEPNEHAUKYTISPHBIE MPSIMblE

6.3 MamepeHne paccTosiHMM: MexXay OBYMSl TOUYKAMM, OT TOYKM AO MPSIMOM, ATMHA MAPLIPYTA HO KBAAPATHOM CeTKe

6.4 M 3mepeHue 1 NoCTpoeHKe YrnoB C NOMOLLIO TPAHCNOPTUPA

6.5 Buabl TpeyronbHUKOB: OCTPOYrONbHbIM, MPSIMOYTOSNbHbIM, TYMOYroOfbHbIi, PABHOGEAPEHHbINH, PABHOCTOPOHHMIA

6.6 YeteipexyronbHuk. [TpsiMoyronbHuk, KBOAPAT: MCMONb3OBAHWE CBOMCTB CTOPOH, YITIOB, AMATOHANEN

6.7 N30bpaxeHne reoMeTpuyeckux ¢GUryp HA  HENMHOBAHHOM  Bymare C MCMONb3OBAHMEM LIMPKYS, TMHENKH, YTONbHUKA, TPAHCNOpP-
Mpa. [Moctpoenus Ha knetyatoit Gymare

6.8 [NeprmeTp MHOrOYronbHUKA

6.9 MoHsiTMe nnowaam burypel, eanHULbl M3meperus niowaau. [pubnmxeHHoe namepeHme nnowaam Guryp, B TOM YMCe HA KBAAPATHOM
ceTke

6.10 MpubamxeHHOE M3MEPEHME JJIMHBI OKPYXHOCTH, NIOLWLAAM KPYTd

6.11 CHvMMeTpHs:  LIEHTPANbHASs, OCEeBAs U 3epkanbHas.  [locTpoeHune cUMMETPUYHBIX PUryp
HarnsaHble npencTaenerns o NpoCTPAHCTBEHHBIX GUrypax: napannenenunes, Ky, npusma, NTMPAMMAQ, KOHYC, UMIMHAP, Wwap v cdepa.

6.12 N306paxeHne npocTpaHcTBeHHbIX puryp. MNprumepbl pasBepTok MHOFOrPAHHMKOB, LnuHAPA U koHyca. Co3aaHue Moaenen NpocTpaH-
cTBeHHbIX Guryp (13 Bymarn, NpoBONOKM, MNACTUAMHA U APYTHUX MATEPHUANOB)

6.13 MoHsTe obbema, eanHuLbl U3mepeHns obbema. Obbem NpsiMoyronbHOro napannenenuneaa, Kkyba
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7 KNNACC

MNpoBepsieMbie TpebOBAHMS K pe3ynbTaTaM OCBOEHUS OCHOBHOW 0Bpa30BATENBHOM NPOrPAMMbI

Kop,
npoBepsemMoro MpoBepsieMble NpeaMeTHbIE pe3ynbTATH OCBOEHMS OCHOBHOH 0Bpa3oBaTenbHOM NPOrpamMMbl OCHOBHOTO 0blero obpasosaHms
pe3ynbTara

1 Yucna 1 BbluMCnEHHS

1.1 BbinonHsTh, coyeTtas yCTHbie M MUCbMEHHbIE MPUEMBI, APUPMETUYECKME BEMCTBUS C PALMOHATBHBIMM YUCTAMM

12 HaxopuTb 3HaYeHKUs YMCNOBBIX BBIPAXEHMIM, MPUMEHSTb PA3HOOBPAa3Hble CNOCOBLI 1 NPUEMBI BBIYUCIEHUS 3HAYEHMIA APOBHBIX BbIPAXEHUH,
' coaepXaLmx obbIKHOBEHHbIE M AECATUYHbIE APOOM

13 MepexoanTb OT 0gHOM GOPMBI 3aNUCH Yncen K Apyroi (npeobpasoBbiBaTE AECATUUYHYIO APOBL B OBbIKHOBEHHYIO, OBBIKHOBEHHYIO B Aecs-
’ TUUYHYIO, B YOCHOCTH, B BECKOHEUYHYIO AECTUYHYIO APO6b)

1.4 CpaBHMBATB M YNOPSKOYMBATE PALMOHANBHBIE YUCIA

1.5 OkpyrasTb uncna

16 BbinosnHATE NPMKMAKY M OLEHKY PE3YNBTATA BbIYUCTIEHUM, OLEHKY 3HAYEHMIA YUCTIOBBIX BHIPAXEHMMA. BbINONHATE AEMCTBUS CO CTENEHIMM C
’ HOTYPANbHBIMM MOKA3ATENAMM

1.7 MPUMEHSITb NPU3HAKM AENUMOCTH, PA3NOXEHNE HO MHOXMTENN HATYPASbHBIX YUCEN

18 PelwaTb NpakTMKO-OpMEHTUPOBAHHbIE 3AAA4HM, CBSI3AHHbIE C OTHOLLEHUEM BEMUYMH, MPONOPLUOHANBHOCTLIO BENUYMH, MPOLEHTAMM, MHTEP-

NPETMPOBATL PE3YNbTATH PELLEHMS 30A0Y C YHETOM OrPAHMYEHMUH, CBA3AHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX OOBEKTOB

2 Anrebpanyeckue BbpaxeHHs

2.1 Mcnonb3osaTte anrebpanyeckyio TEPMUHONOTMIO M CUMBOJIMKY, MPUMEHSTL €€ B NpOLECCe OCBOeHMs yyebHoro matepmana

2.2 Haxopuntb 3HauYeHHs ByKBEHHbBIX BBIPAXEHUM MPU 3AAAHHBIX 3HAYEHHUAX NEPEMEHHBIX

2.3 BbinonHsTb Npeobpa30BaHMs LENOro BLIPAXEHUS B MHOrOUNEH NPUBEAEHWUEM NOAOBHBIX CIIArAEMbIX, PACKPLITUEM CKOBOK

04 BbINOnHsTL yMHOXEHME OQHOYNEHA HO MHOTOYIEH M MHOTOYTIEHA HO MHOTOYIEH, MPUMEHSTE GOPMYIIbl KBOAPATA CYMMbI M KBOAPATA Pa3-

HOCTH
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OCYLLI,eCTBJ'IﬂTb pa3noxeHne MHOTro4YN1eHOB HO MHOXUTENTU C MOMOLLbIO BbIHECEHNA 3A cKkObBKM o6u.|.ero MHOXHUTENA, TPYNNMUPOBKU Ccnarae-

2.5
MbIX, TPUMEHEHMS GOPMYN COKPALLEHHOTO YMHOXEHMS!
. HSITb M BOHMSI MHOTOYIEHOB 151 PELUEHMS PA3MIMYHBIX 3AAAY TEMATUKM, CMEXHbBIX MPEAMETOB, NIbHOM NPAKTHK
2.6 Mpnme e0bpa30BAHMSA MHOFOUNIEHO eLleHus Pasnm 3004 M3 MOTEMATHKH, CME €AMETOB, 13 PEasbHOM NMPAKTUKM
2.7 Mcnonb3oBaTh CBOMCTBA CTEMEHEH C HATYPAsbHLIMKM MOKA3ATENSIMU ANt TPEOBPA30BAHMS BbIPAXKEHMIA
3 YpaBHeHUs M HepaBeHCTBA
31 PewaTs nMHENHbIE YPABHEHMS C OAHOM NEPEMEHHOM, MPUMEHSIS TPABMIA NMEPEXOAA OT UCXOAHOTO YPABHEHMS K PABHOCHIILHOMY eMy. [1po-
’ BEPSATh, SABMSETCS I YNCIIO KOPHEM YPABHEHMS
3.2 NprMeHsTb rpaduueckre METOAB NPU PELLEHUM IMHEMHBIX YPABHEHUM U UX CUCTEM
3.3 Mopbupatb NpUMEpPLI NAP YKCEN, SBASIOWMXCS PELIEHUEM IMHENHOTO YPABHEHMS C ABYMS NEPEMEHHbIMM
34 CTpouTb B KOOPAMHATHOM MAOCKOCTU rPAdUK IMHENHOTO YPUBHEHMS C ABYMS MTEPEMEHHBIMM; MOMb3YSCh rPAPUKOM, MPUBOAUTL MPUMEPHI
’ peLleHUs YPABHEHMs
3.5 PewwaTb cucTeMbl ABYX NTMHENHBIX YPOBHEHWIM C AiBYMS NEPEMEHHBIMM, B TOM YMCre rpadpuiecku
36 CocTaBnaTh 1 peLaThb IMHEMHOE YPABHEHUE MU CUCTEMY JIMHEMHBIX YPABHEHMI MO YCNOBMIO 30A04YM, MHTEPNPETUPOBATL B COOTBETCTBMM C
' KOHTEKCTOM 30A04M MOMYYEHHbIN pe3ynbTar
4 KoopauHatsl 1 rpadpukn. PyHkumm
4 MN306paxaTb HO KOOPAMHATHOM NPSIMOM TOYKM, COOTBETCTBYIOLLME 3AAAHHBIM KOOPAMHATAM, Ny4M, OTPE3KM, MHTEPBATIbI, 3AMMUCHIBATbL YMC-
’ NIOBblE MPOMEXYTKM HO aNrebpanyeckom s3bike
4.2 OTMmeuaTb B KOOPAUHATHOM MIOCKOCTM TOYKM MO 3AAAHHBIM KOOPAMHATAM
4.3 Crpoutb rpadukm anHenHbix GyHkumin. Ctpouts rpaduk dyHkumm y = | x|
44 OnucbiBaTb ¢ NOMOLLBLIO GYHKLMIA M3BECTHBIE 3ABUCMMOCTM MEXAY BEMMYMHAMM: CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHY, KOIMYECTBO, CTOM-
‘ MOCTb, MPOU3BOAMTENLHOCTb, BpEMs, 0BbEM paboTl
4.5 Haxoputb 3HaYeHne yHKLMM NO 3HAYEHMIO €€ apryMeHTa
46 MoHnmaTb rpaduyeckmit cnocob NpeacTasneHms U aHanM3a MHGOPMALMM, U3BNEKATb U UHTEPNPETUPOBATL MHbOPMALMIO U3 rPAdHKOB
' pearbHbIX MPOLECCOB M 3ABUCUMOCTEN
6 [eomeTpus
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PacnosHasaTk n3yyeHHble reomeTpuyeckne GUrypsl, ONPEAEnsTe MX B3AUMHOE PACMONOXEHNE, M30OPaXATL reomMeTpuyeckune urypsi,

6.1 BbIMOJMTHATb YEPTEXM MO YCNOBMIO 30404M. M3MepsaTb NMMHENHbIE U YrNOBbIE BENMYMHLI. PelnaTts 3aaaun Ha BblYMCIEHME ANMH OTPE3KOB U
BEJIMYMH YITIOB
6. Henatb rpybyto oLeHKY JIMHEMHBIX U YITIOBbIX BENMYMH NPEAMETOB B PEANIBHOM XM3HM, PA3MEPOB NPMPOAHbLIX 06bekToB. Pasnuyats pas-
' Mepbl 3TUX OOBLEKTOB MO NOPSAAKY BENMUMHDI
6.3 CrpounTb 4epTexu K reOMETPUYECKMM 3aAA4AM
6.4 Monb3oBaATLCS NPU3HAKAMKM PABEHCTBA TPEYrONbHUKOB, MCMOMb30BATb MPU3HAKM M CBOMCTBA PABHOBEAPEHHBIX TPEYTONBHUKOB MPU peLle-
’ HUM 30404
6.5 [NpoBoanTL NorMueckme paccyXaeHms C UCNONb3OBAHMEM FEOMETPUUECKMX TEOPEM
6.6 MNonb3oBaTbCS NPM3HAKAMKM PABEHCTBA MPSIMOYTOMbHBIX TPEYTONbHUKOB, CBOMCTBOM MEAMAHbI, MPOBEAEHHOM K TMMNOTEHY3€e NPSIMOYrOSib-
’ HOrO TPeYrofbHUKA, B PELUEHUM TEOMETPUYECKMX 30A0Y
6.7 Onpepensts NApAnNenbHOCTb MPSIMbIX C MOMOLLBIO YITIOB, KOTOpble 06pa3yeT ¢ HuMK cekywas. OnpeaensaTe NAPANNENLHOCTb MPSAMBIX C
’ MOMOLLbIO PABEHCTBA PACCTOSIHMM OT TOYEK OAHOMU NPSIMOMN AO TOYEK APYroM MPSMOM
6.8 Pewats 308044 Ha kneTyatoi Bymare
MpoBOANTL BLIMUCIEHNS U HOXOAWTb YNUCIOBbIE 1 BYKBEHHBIE 3HOYEHUS YIIOB B FEOMETPUYECKMX 30AAYAX C UCMONb3OBAHUEM CYMMbI YTTIOB
6.9 TPEYrofbHUKOB 1 MHOTOYTOJIbHUKOB, CBOWMCTB YrI0B, OBPA30BAHHBIX NPW NepeceyeHnn AByX NAPannenbHbIX NpsiMbix cekyLen. Pewars
NPAKTUYECKME 3aAA4M HO HOXOXAEHMUE YrOB
6.10 BnopeTb noHsiTMEM reOMETPUYECKOro MecTa Touek. YMeTb onpeaensitb GBUCCEKTPUCY YINa U CePeanHHbI NepneHanKynsap K oTPesKy Kak
) reoMeTpuyeckme MecTa Touek
6.11 PopMynMpoBaTL ONpPEAEneHns OKPYXHOCTU U KPYrd, XOpabl M AMAMETPA OKPYKHOCTH, MOMb30BATLCS MX CBOMCTBAMM. YMETb MPUMEHSTH
) 3TW CBOMCTBA NPW PeLIEeHUM 30404
BnopeTb NoHsiTMEM ONMUCAHHOM OKONO TPEYroNbHUKA OKPYXHOCTH, YMETb HaXoauTb €€ LeHTp. MNonb3oBaTtbes GpakTamu o ToM, 4To buccek-
6.12 TPMChI YINOB TPEYTONbHMKA NEPECEeKAtoTCs B OBHOM TOYKE, M O TOM, YTO CEPEAMHHbIE NEPMNEHAMKYNAPbLI K CTOPOHAM TPEYrofbHMKA nepece-
KAIOTCSA B OAHOM TOYKE
6.13 Bnapetb noHsiTMEM KaCATENbHOM K OKPY>XHOCTH, NONb30BATLCS TEOPEMON O NEPMNEHAUKYNAPHOCTM KACATENBHOM M PAAMYCA, MPOBEAEHHOTO
’ K TOYKE KACAHMS
6.14 [Nonb3oBaTbCs NPOCTENLLMMM FEOMETPUYECKMMMU HEPABEHCTBAMM, MOHUMATL MX MPAKTUYECKMIA CMbICTT
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[NpoBOAMTE OCHOBHbIE FEOMETPUYECKME NOCTPOEHMS C MOMOLLIO LIMPKYNS M UHENKM

MpoBepsieMbie 3neMeHTb CoAePXaHMs

Kon lNpoeepsembii sneMeHT coaepXaHus
1 Hycna u BeluncneHus

- Hpobu 0bbIKHOBEHHbIE M AECATUYHBIE, MEPEXOA OT OAHOM POopMbI 3anucu apobeit kK apyroi. MNoHsTMe paALMOHANBHOTO YUCAA, 3AMUCH,

CPABHeHMe, YNopsAOYMBAHME PALMOHASBHBIX YUCEN

1.2 AprdMeTnyeckme BeNCTBUS C PALMOHANBHBIMK YMCIAMM. Peluerne 3aaa4 M3 peanbHOM NPAKTUKM HA Y4ACTH, HO APO6M

13 CreneHb ¢ HATypanbHbIM NOKA3ATENEM: ONPEAENeHHe, NPeOBPA3OBAHME BbIPAXEHMI HO OCHOBE OMPEAENEHMs, 3aNMUCh BONbLIMX Y-
' cen

14 I'Ipou.eHlel, 3anMcb NPOLEHTOB B BMAE APOOM 1 ApobM B BMAE NPOLEHTOB. TPM OCHOBHbIE 30AAYM HO MPOLEHTLI, PELLIEHME 3AAAY U3

PeanbHOM NPAKTUKK

1.5 NprMeHeHWe NPM3HAKOB AEIMMOCTH, PA3NIOXKEHUE HO MHOXMTENU HATYPASbHBIX YUCEen

1.6 PeanbHble 3aBUCHMOCTH, B TOM YMCIE NPSMAS 1 OBPATHAS MPOMNOPLMOHANBHOCTH
2 Anrebpaunyeckue BbipaxeHus

2.1 [NepeMeHHble, YUCNOBOE 3HAYEHME BbIPAXEHUS C NepeMeHHOM. [lonycTumble 3HAUYEHUS NepeMeHHbIX

2.2 NpencTaBneHne 3aBUCMMOCTM MEXAY BENMYMHAMM B BLae dopmynbl. Beiuncnenus no bopmynam

2.3 MNpeobpazoBaHne ByKBEHHbIX BBIPAXEHUH, TOXAECTBEHHO PABHBIE BbIPAXEHMS

2.4 CBoWCcTBa CTEMEHM C HATYPASbHBIM MOKA3ATENEM

2.5 OgpHouneHbl U MHorouneHsl. CteneHb MHorouneHa. CnoxeHue, BbIYMTAHUE, YMHOXEHWE MHOTOUYNEHOB

26 DopMyrbl COKPALLEHHOTO YMHOXEHMS: KBOAPAT CyMMbl M kBagpaT pasHocti. Popmyna pasHoctn keagpatos. Pasnoxenne mHoro-
’ 4NIEeHOB HO MHOXMTENU
3 YpasHeHus

3.1 YpaBHeHwWe, KOPeHb YPABHEHMS, MPABUIA NPeObPA30BAHMUS YPABHEHMS, PABHOCUITBHOCTb YPABHEHMIA

3.2 JInHeitHoe ypaBHEHME C OAHOM NEPEMEHHOM, YUCIO KOPHEN IMHEMHOTO YPABHEHMUS, PeLleHUe MHENHBIX YPOBHEHWN
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3.3 CoctaBneHue ypaBHEHWI NO YCNOBMIO 30404M. PelueHme TeKCTOBbIX 3a4aY4 C MOMOLLbIO YPABHEHMM

3.4 JInHelHoOe ypaBHEHME C ABYMS MEPEMEHHBIMU U ero rpadmk

35 CucTema OBYX NMHENHbIX YPABHEHMM C ABYMS NepeMeHHbIMU. PelieHne cucteM ypaeHeHuin cnocobom noactanosku. [pumepsl pelue-
’ HUS TEKCTOBbIX 30404 C MOMOLLBIO CUCTEM YPABHEHMM
4 KoopaunHartsi u rpadpmkm. PyHkumm

4.1 KoopanHata Toukm Ha npsimoit

4.2 Yucnosbie npomexyTku. PacctosHne mexay AByMs TOYKAMKM KOOPAMHATHOM NPSMOM

4.3 MpsamoyronbHas cuctema koopamHat, ocn Ox n Oy. Abcupcca U OpAMHATA TOYKM HO KOOPAMHATHOM NIOCKOCTH

4.4 MNpumepbl rpacdmkos, 3a4aHHLIX GopMynamu. HTeHne rpacdmkoB peanbHbIX 3aBUCUMOCTEN

4.5 MNownsitne pyHkumn. Mpaduk eyHkummn. CeoicTea yHKLMM

4.6 TNuneitnas dyHkuus, eé rpaduk. lpaduk dyrkummn y = | x|

4.7 lpaduueckoe pelueHne NTMHENHBIX YPOBHEHWI U CUCTEM NIMHEMHBIX YPOBHEHWH
5 BeposTtHoCTb 1 cTaTUCTMKG

51 Yurate MHPOPMALMIO, NPEACTABNEHHYIO B TABAMLAX, HO AMArPAMMOX, NPEACTABATE AAHHbIE B BMAE TABNML, CTPOUTL AMArPAMMSI
' (cTonbukosbie (cTonbuaThbie) U KPYroBbie) MO MACCMBAM 3HAYEHMIA

5.2 OnucbiBaTh U MHTEPNPETUPOBATL PEASIbHBIE YUCIIOBbIE AQHHbIE, MPEACTABMEHHbIE B TABAMLAX, HO AMArPAMMAX, rpadmKax

53 Mcnonb3oBate AN ONUCAHMS OAHHBIX CTATUCTUYECKME XAPOKTEPUCTUKM: CpeaHee apudpMEeTMYecKoe, mMeamaHa, Haubonblee M
’ HOMMEHbLLIEE 3HAYEHMs, PA3MAX

5.4 VMMeTb npepcTaBnexue o cnyqomjoﬁ M3MEHIMBOCTU HO MPUMEPOX ek, bU3MYECKMX BENUUYMH, GHTPOMOMETPUYECKMX AAHHbIX, UMETb

NPEeACTaBeHUE O CTATUCTUYECKOM YCTOMYMBOCTH

6 [eomeTpus

6.1 HavanbHble noHsatus reometpum. Touka, npsmas, otTpesok, nyy. Yron. Bugel yrnos. BeptukansHeie u cmexHbie yrbl. buccektpuca yrna.

JTomaHas, mHoroyronbHuk. [apannensHoOCTb U NepneHANKYNSPHOCTb MPSMbIX

6.2 CummeTtpuutbie durypbl. OcHOBHbIE CBOMCTBA OCEBOM CMMMETPUU. [TpUMeEpPBI CUMMETPUM B OKPYXAIOLLEM MUPE

6.3 OcHoBHbIE MOCTPOEHMS C MOMOLLBIO LMPKYNS U IMHENKM. TpeyronbHuk. Beicota, meanana, Buccektpuca, nx CBOMCTBA

6.4 PasHobenpeHHbIM M PABHOCTOPOHHMIA TpeYronbHUKKU. HepaBeHcTBO TpeyronbHMKa

6.5 CBOMCTBA M NPU3HAKM PABHOBEAPEHHOrO TPEYronbHMKA. [PU3HAKKM PABEHCTBA TPEYronbHUKOB
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6.6 CsoWcTBa M NPU3HAKM NAapannenbHbix Npsmbix. CyMma yrnoB TpeyronbHuKa. BHelwHme yribl TpeyronsHmka
6.7 [NpsimoyronbHebii TpeyronbHuk. CBOMCTBO MeMaHbl NPSMOYTONIbHOTO TPEYToNbHMKA, NMPOBEAEHHON K rnnoTeHyse. [1pusHaku paseH-
CTBA MPSMOYTOJbHbIX TPEYronbHUKOB. [TpsiMoyronbHbIM TpeyronbHuk ¢ yrnom B 30°
6.8 HepaBeHcTBa B reOMeTpuM: HEPABEHCTBO TPEYrOMbHMKA, HEPABEHCTBO O ANIMHE IOMAHOM, TeOpeMa o Honbluem yrne 1 Honbluei cTo-
' pOHe TpeyronbHKKa. [TepneHankynsp 1 HOKIOHHOS
6.9 [eomeTpuryeckoe MecTo Touek. buccekTpuca yrna u cepeamHHbli NnepneHanKynsap K oTpesky Kak reoMeTpryeckmne Mecta Toyek
6.10 OKpyXHOCTb M KpYr, XOPAd M AMAMETP, UX CBOMCTBA. B3anMHoe pacnonoxeHune okpyxHoOCTH u npsimoit. KacatenbHas m cexylias K
’ OKPYXHOCTH
6.11 OKpyXHOCTb, BNMCAHHAs B yron. BnncaHHas 1 onMcaHHas oKpyXHOCTM TPEYronbHUKa
8 KITACC

NpoBepsieMble TpebOBAHMS K Pe3ynbTATAM OCBOEHUS OCHOBHOW 06pa30BATENbHON NPOrPAMMbI

Kon MNpoBepsieMble NPeAMETHbIE PE3YTbTATH OCBOEHMS OCHOBHOM 0BPA30BATENBHOM NPOrPAMMBI OCHOBHOTO 06LLEro 06pa30BaAHMS
NPOBEPSIEMOTO
pesynbtara
1 Yycna 1 BbluMCIEHNS
1] I/ICVI'IOﬂb:’:OBOTb HONQSIbHbIE MPEACTABNIeHNS O MHOXeCTBe ,u,@cmmenwmx YMCen s CPABHEHMS, OKPYTTIEHHUS U BBIMMCIIEHMIA, M30OPaXATH
AENCTBUTENbHbBIE YUCIA TOYKAMU HO KOOPAMHATHOMN NPSIMOiA
19 MpHMeHSTb NOHSTHE APHUPMETUHECKOTO KBAAPATHOTO KOPHS, HOXOAUTb KBAAPATHLIE KOPHM, MCMOMb3Ys NPU HEOBXOAMMOCTH KANBKYNSTOP,
' BbIMOJIHSTb NPEOBPA30BAHMS BLIPAXEHUH, COAEPXALLMX KBOAPATHBIE KOPHM, MCMOMb3Ysi CBOMCTBA KOPHEN
1.3 Mcnonb3oBaTh 3anmcK GoMbLIKMX M MANBIX YMCEN C MOMOLLBLIO AECATUYHBIX APODEN M CTeneHen Yncna
2 Anrebpanyeckue BbipaxeHus
21 MPUMEHSTb MOHSTUE CTEMEHM C LIEMbIM MOKA3ATENEM, BIMOMHSATE NPEOOPA30BAHMS BbIPAXEHMH, COREPXKALUMX CTEMEHM C LIENbIM NOKA3aTe-
nem
59 BbinonHsiTe ToXAecTBEHHbIE NPEOBPA3OBAHMS PALMOHANbBHbBIX BBIPAXKEHMI HO OCHOBE MPABMI AEMCTBUI HOL MHOTOUYIEHAMM M anrebpau-
' 4eCKUMM BpOBSIMM
2.3 PacknapbiBaTh KBAAPATHBLIA TPEXYNEH HO MHOXMUTENM
2.4 [puMeHsITb NPeobPa30BAHMS BLIPAXEHUI ANISi PELUEHUS PA3NMYHBIX 30404 M3 MATEMATHKM, CMEXHbIX MPEAMETOB, U3 PEANibHOM NPAKTUKM
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3 YpaBHeHUs 1 HepaBEHCTBA

31 PewaTb N1HelHbIE, KBOAPATHBIE YPABHEHMS M PALMOHASbHbIE YPABHEHMS, CBOASILLMECS K HUM, CUCTEMbI ABYX YPOBHEHMIM C ABYMS NepemeH-

HbIMM

39 MpoBoanTs NpoOCTEMLLIME UCCIEAOBAHMSA YPABHEHMIH M CUCTEM YPOBHEHMI, B TOM YMCNiE C MPUMEHEHMEM rPAdUUYECKMX NMPEACTABNEHNH
' (ycTaHaBnMBATL, MMEET 1M YPABHEHWE MIM CUCTEMA YPABHEHWMI PELLEHMS, ECTIU UMEET, TO CKOMbKO, U Npoyee)

33 MepexoamnTs OT crioBecHoi GOPMYNMPOBKM 30AAYM K €€ anrebpanyeckon MOLENM C MOMOLLLIO COCTABNIEHUS YPABHEHMS MITM CUCTEMBI YPAB-
' HEHUI, MHTEPNPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM 30A04M MONTYYEHHbIA PE3YNbTAT

3.4 MNprMeHsTb CBOMCTBA YUCNOBBIX HEPUBEHCTB A CPABHEHMS, OLLEHKM, PELLIATb SIMHENHbIE HEPABEHCTBA C OAHOM NMEPEMEHHOM 1 UX CUCTEMBI,
) ACBATb rPAdUYECKYIO UITIOCTPALMIO MHOXECTBA PELIEHWI HEPOBEHCTBA, CUCTEMbI HEPABEHCTB
4 DyHkumm

4] MoHUMMaTb M MCoNb30BaTL GYHKLMOHAMBHBIE MOHSATHS U A3bIK (TEPMUHBI, CUMBONMYECKME OBO3HAYEHMS), onpeaensTb 3HaYeHne byHKLMH
) MO 3HAYEHMIO APrYMEHTA, ONPEeAENsTb CBOMCTBA QYHKUMM MO ee rpaduky

4.2 CrpouTb rpadukm anemeHTapHbIx byHKUMMA Buaa: , y = x°, y =x°, y = | x|, on1csisats ceoicTBa uncnosoit dyHkumm no ee rpaduky
5 BeposTtHOCTb M cTaTUCTMKG

51 NsenekaTs M npeobpa3osbiBaTL MHPOPMALMIO, MPEACTABMEHHYIO B BUAE TABMML, AMArpAMM, rpadUKOB, NPEACTABNSTL AAHHbIE B BUAe TAO-
) N1L, AMArpamMMm, rpaprkos

59 OnucbiBaTb AQHHBIE C MOMOLLBIO CTATUCTUMECKMX MOKA3ATENEN: CPEAHNX 3HAYEHMIt M MEP PACCEMBAHMA (pA3Max, AMCNEPCHUS U CTAHAAPT-
’ HOe OTK/IOHEeHMe)

5.3 HaxoanTb 4acTOTbl YUCTIOBBIX 3HAYEHWI M HOCTOTH COBLITUM, B TOM YMCTIE MO PE3YNLTATAM M3MEPEHUI U HOBMIOAEHWI

54 HaxopuTb BeposSTHOCTHU CRy4aiHbIX COBBLITUI B OMBITAX, 3HASI BEPOSITHOCTM NEMEHTAPHBIX COBBLITUI, B TOM YMCNE B ONBITOX C PABHOBO3-
) MOXHbIMM NIEMEHTAPHBIMUA COBBITUSIMM

5.5 Wcnonb3osats rpaduryeckme Mogenu: LEPEBO CYYAMHOrO SKCMEPUMEHTA, AMArpAMMbI Dinepd, YUCNOoBAs NPAMAst

56 OnepupoBaTh MOHATUAMM: MHOXECTBO, MOAMHOXECTBO; BHINONHATL ONEPALMM HAA MHOXECTBAMA: obbeanHeHue, nepeceyeHune, LOMNONHe-

HWUE, MEPEYMCIISITb INEMEHTBI MHOXECTB, MPUMEHSITb CBOMCTBA MHOXECTB

57 Mcnonb3osate rpaduyeckoe NPeAcTaBiEHNE MHOXECTB M CBA3EM MEXAY HUMM Afs OMMUCAHMS MPOLECCOB M SIBAEHMM, B TOM YMCNe Npw
) peLleHnn 30404 13 APYrHX y4ebHbIX NPEAMETOB 1 KYPCOB
6 [eomeTpust

6.1 PacnosHaBaTh OCHOBHbIE BUbI YETHIPEXYTONBHUKOB, X 3/IEMEHTbI, MOMb30BATbCS MX CBOMCTBAMM MPU PELUEHUN FEOMETPUYECKMX 3AAAY

6.2 [MpUMEHSITb CBOMCTBA TOYKM NEPECEYEHU MEAMAH TPEYroNbHUKA (LEHTPA MACC) B pelueHun 3aaay
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BnapeTb noHsTMem cpefHen NMHUKM TPEYrONbHUKA M TPAMELMM, NMPUMEHSTb MX CBOMCTBA NPU PELUEHUM reomeTpuyeckmx 3amau. [Nonbso-

6.3 BaTbcsi Teopemort Paneca 1 TeopeMort 0 NPONOPLMOHANBHBIX OTPE3KAX, MPUMEHSITb MX ANIsl PELIEHMs MPAKTUYECKMX 30404

6.4 [MpUMEHSTb NPM3HAKM NOJOOUS TPEYTrONbHMKOB B PELLIEHMU TEOMETPUYECKMX 30404

6.5 MNonb3oBaTbes Teopemoit [ndaropa ans peLeHns reoMeTpruyeckmnx u NpakTMyeckmx 3apayd. CTpouTb MaTEMATMYECKYIO MOAEND B MPAKTH-
YECKMX 30[040X, COMOCTOSTENbHO AeNaTh YePTEX U HOXOAMTb COOTBETCTBYIOLME ASMHBI

6.6 BnapeTtb NOHSATMSAMM CMHYCQ, KOCMHYCA M TOHFEHCA OCTPOrO YA NPSMOYrONIHOrO TPeyronbHUKA. [10Nb30BATLCS STUMKM MOHATUIMM AN

] peLleHns NPAKTUYECKMX 3aaaY

6.7 Boiuncnats (pasnuunbimm cnocobamu) nnowwags TpeyronbHUKA U NAOLLAAU MHOTOYTOMbHbIX GUryp (nonb3aysich, rae Heo6XOAMMO, KANbKYyNs-
TOpoM). [pUMEHATL NONYYEHHbIE YMEHMS B NPAKTUYECKMX 30AAYAX

6.8 Bnapetb nonsTmsMu BMMCAHHOTO Y LEHTPANLHOTO YINa, UCNONL30BATL TEOPEMEI O BIIUCAHHBIX YINOX, YINAX MEXIY XOPAAMH (cekywmmu) m
yrne mexpy KacaTeflbHOM M XOPAOW NpH PeLIEHUU FTeOMETPUYECKMX 3aAaY

6.9 BnapeTb NOHSITMEM OMUCAHHOTO YEThIPEXYTONbHUKA, MPUMEHSTb CBONCTBA OMMCAHHOTO YETbIPEXYTONbHMKA NPU PELIeHUM 30404

6.10 [NprMeHsTb NONyYeHHble 3HOHUS HO NPAKTUKE — CTPOUTb MATEMATMYECKME MOAENM AN1S 30404 PEANbHOM XM3HU U MPOBOANTL COOTBETCTBY-

lowne BblHNCIIEHNA C MTPUMEHEHNEM I'IO,EI,O6M$| N TOUTOHOMETPUU (I'IOJ'Ib3y9ICb, roe HeO6XO,EIMMO, KCIHbKYJ'IﬂTOpOM)

[NpoBepsieMble aneMeHTbl COAePXAHMS

Kon [poBepsieMblit S1EMEHT COAEPXAHMS
1 Hycna u BeluUCneHus
1.1 KsagparHbiit kopeHb 13 uncna. MNoHatne 06 nppaumoHansHom uncne. JecstnuHbie NpubAMKeHHs MPPALMOHAMbHBIX YMCen
1.2 CeoitcTBa AprPMETUHECKMX KBOAPATHBIX KOPHEM M MX MPUMEHEHME K NPEOBPA30BAHMIO YMCIOBbIX BbIPAXEHHM U BbIMMCIEHMAM. [eicTBu-
TeNbHbIE YUCNA
1.3 CreneHb ¢ uenbim nokasaTtenem u ee ceorcted. CTaHAAPTHAS 3anKCh YMCna
2 Anrebpanyeckue BbIpaxeHus
2.1 KBagpaTHbIi TpexuneH, pasnoxXeHne KBOAPATHOTO TPEXUNIEHA HO MHOXMTENM
2.2 Anrebpanyeckas gpobb. OcHoBHOe cBOWCTBO anrebpanyeckoi apobu
2.3 CnoxeHue, BbIMUMTAHME, YMHOXEHME, feneHne anrebpanyeckmnx apobeit
2.4 PaunoHanbHble BEIPAXeHHs U UX Npeobpa3oBaHue
3 YpaBHEHMS 1 HEPABEHCTBA
3.1 KeagpatHoe ypaBHeHne, GopMyna KOpHEN KBOAPATHOrO ypaBHeHus. Teopema Bueta
3.2 PeweHne ypaBHEHWH, CBOALMXCS K IMHEMHBIM M KBAAPATHBIM
3.3 MpocTeniume pobHO-paALMOHANbHbBIE YPABHEHMS!
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3.4 [paduyeckas MHTepNpPeTAUMs YPOBHEHUI C ABYMS MEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPOBHEHMI C ABYMs nepemeHHbiMK. [1pumepsl pe-
LIEHMS CUCTEM HESIMHEMHBIX YPABHEHWI C ABYMS| NEPEMEHHbBIMM

3.5 PelueHne TekcToBLIX 3004 anrebpanyeckum cnocobom

3.6 Yycnosble HEPABEHCTBA M MX CBOMCTBA

3.7 HepaseHcTBO € 0OHOM NEpeMeHHOM

3.8 PasHocHnbHOCTE HEPABEHCTB

3.9 JInHeHble HEPOBEHCTBA C OQHOW NEPEMEHHOM

3.10 CHcTeMbl IMHEMHBIX HEPABEHCTB C OfHOM NEPEMEHHOM

4 PyHKLmH

4.1 MoHsatre dyHkumn. Obnactb onpepeneHns M MHOXecTBo 3HaYeHui dyHkumn. Cnocobbl 3aaaHus GyHKLMIA

4.2 [paduk dyHKuMK. HTeHnune croricTe PyHKLMM No ee rpaduky

4.3 [Nprmepbl rpacdrkoB GYHKUMA, OTPAXAKOLMX PEeasbHbIE NPOLECCHI

4.4 DyHKLUMM, ONUCHIBAIOLLME NPSMYIO M OBPATHYIO NPOMNOPLMOHANbHBIE 3ABUCUMOCTH, MX TPADUKM

4.5 Dynkummy =x", y=x’

4.6 Dynkumn y = vVx; y = | x|

4.7 [paduyeckoe pelieHMe YPABHEHMI M CUCTEM YPOBHEHMH

5 BeposiTHOCTb M cTaTUCTHKA

5.1 [NpeacTasnexune AHHBIX B BUAgE TABAUL, AMATPAMM, rPAdUKOB

5.2 MtoxecTBo, anemeHT MHOXecTBA, nogmHoxecTso. Onepaunm Hag MHOXECTBAOMM: OBbeAMHEHUE, NEPECEYEHNE, [OMONHEHNUE

5.3 CeoMcTBO ONEPALMI HOA MHOXECTBAMM: NEPEMECTUTENBHOE, COYETATENBHOE, PACMPEAENUTENBHOE, BKITIOYEHMS

5.4 Wcnonb3osarue rpacduyeckoro NpeacTaBeHNUst MHOXECTB AJis ONMUCAHMS PeanbHbIX MPOLECCOB U SIBNIEHWM, NPK PELUEHUM 30404

5.5 N3mepeHune paccenBaHus AaHHbIX. Jucnepcus M CTAHAAPTHOE OTKIOHEHUE YncnoBbix Habopos. [uarpaMma paccensaHms

5.6 SneMeHTapHble cobbITHs cryyaiHoro onbita. CnydaiHele cobbitus. BepostHocTu cobeitnit. OnbiTbl ¢ PABHOBO3MOXHbBIMM 3lIEMEHTAPHbBIMM
cobbitusmu. CnyyanHeii Beibop. Cesisb MEXAY MANIOBEPOSITHBIMM M MPAKTUYECKM OCTOBEPHBIMU COBBITUSIMU B MPUpPOAe, ObLIecTBe 1 Hayke

57 Hepeso. CBoitcTBa AepeBbEB: €AMHCTBEHHOCTL MYTH, CYLLECTBOBAHME BUCSHEN BEPLUMHBI, CBA3b MEXAY YMCIIOM BEPLLUMH U YnCriom pebep.
[pasuno ymHoxeHus. PelieHne 3aaay ¢ nomolubio rpados

5.8 MpotneononoxHele cobeitus. Auarpamma Ditnepa. ObbeanHeHue u nepeceyerme cobeitmit. HecoemecTHble cobbits. PopMyna cnoxeHus
BEPOSTHOCTEM

5.9 YcnoeHas BeposiTHocTb. [TpaBuno ymHoxenus. Hesaencrumbie cobbitus
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5.10 NpencraeneHne sKCnepMMEHTA B BMAE Aepesa. PelleHne 30404 HO HOXOXAEHWE BEPOSTHOCTEN C MOMOLLIO AEPEBA CTYHAMHOTO dKCnepm-

MeHTa, auarpamm inepa
6 [eomeTpus

6.1 YeteipexyronbHuku. [Napannenorpamm, ero npusHaKu U CBOMCTBA

6.2 [MpsiMmoyronbHKK, poMb, KBAAPAT, MX MPU3HAKM M CBOMCTBA

6.3 Tpaneuus, pasHobokas Tpaneuys, ee CBOMCTBA 1 Npu3HAKK. [psiMoyronbHas Tpaneums

6.4 MeTtog yasoenus mepnansl. Lentpansias cummetpus. Teopema Paneca 1 Teopema 0 nponopuyoHanbHbIX OTPE3KAX

6.5 CpepnHue nuHum TpeyronbHuka u Tpaneumu. LieHtp macc tpeyronbHuka

6.6 Mopobue TpeyronbHMkoB, ko3$duLmeHT nopobus. MpusHaku nopobus TpeyronsbHukos. MMprmeHeHne nogobus Npu pelleHnn NpakTuye-
CKMX 3aA0M

6.7 Popmynbl 4nst NAOLLAAM TPEYrOMbHKUKA, NAPANIenorpamMma, pomba 1 Tpaneumm

6.8 Ceowmctea nnowagen reometpuyeckmnx uryp. OtHowenune nnowagen nogobHsix Guryp

6.9 BbluncneHne nnowanei TpeyronbHMKOB M MHOTOYTOIbHUMKOB HA KNETYaToin bymare

6.10 Teopema lNndaropa. lNprmeHerne Teopemsl [ndaropa npu pelieHnn NpaKTUYECKMX 30804

6.11 CHHyC, KOCMHYC, TQHTEHC OCTPOrO YA MPSIMOYronbHOro TpeyronbHuka. OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO. TpUroHomeTpuye-
ckne byHkupmm yrnos B 30°, 45° 1 60°

6.12 BrncaHHble 1 LeHTpanbHbIE Yrbl, Yron Mexay KAcaTeNlbHOM M XOPAOH. Y bl MEXAY XOPAAMM M CEKYLLMMM

6.13 BrMcaHHble 1 OnMUCaHHbIe YETLIPEXYTONbHUKM

6.14 BsanmHoe pacnonoxehue ayx okpyxHoctei. Kacanue okpyxHocten. Obuime kacatenbHble K iBYM OKPY>XHOCTSM

9 KJTACC

MpoBepsieMbie TpebOBAHKS K PE3yNLTATAM OCBOEHMS OCHOBHOW 0BPA30BATENBHOM NPOrPAMMBI

Kog, MNpoBepsieMble NpeaMETHbIE PE3YNbTATH OCBOEHMSI OCHOBHOM 06pa30BATENBHOM NPOrPAMMbI OCHOBHOTO 0bLero o6pasoBaHmus
NPOBEPSIEMOTO
pe3ynbTata
1 Yucna v BbluMcneHms
1.1 CpaBHMBATL M YNOPSIAOYMBATL PALMOHANBHbIE M MPPALMOHANbHBIE YMCNA
19 BbinonHsTe apudmeTtnyeckme AENCTBUS C PALMOHANbHBIMM YUCTIAMM, COYETAs YCTHbIE U MUCbMEHHbBIE MPUEMbI, BbINMOMHATb BbIYMCIEHUS C
MPPALMOHATBHBIMMU YACTIOMM
1.3 HaxopnTb 3HQYeHUs CTeneHel C LenbIMU MOKA3ATENSIMU M KOPHEM, BLIYUCAATb 3HOYEHUS YUCTIOBBIX BbIPCXEHMM
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1.4 OkpyrnsiTe AEACTBUTENbHBIE YMCNA, BBIMOMHSTL MPUKMAKY PE3YNbTATA BbIYUCTEHUM, OLEHKY YUCTOBbIX BbIPAXEHM
2 YpaBHeHUs 1 HepaBeHCTBA
2.1 Pewwatb nMHENHbIE M KBOAPATHBIE YPABHEHMS, YPOBHEHMS, CBOASLUMECS K HUM, NpOCTeMLume APpOBHO-PALMOHANbHbBIE YPABHEHMS!
29 PeUJGjb CUCTEMbI [IBYX JIMHEWHBIX YPABHEHM C ABYMS NTEPEMEHHBIMM U CUCTEMBI ABYX YPABHEHMHM, B KOTOPBIX OHO YPABHEHME He SBNSeTCS
NIMHEMHbIM
23 Pewwartb TekcToBbIE 30A04M ANrebPANYECKMM CMOCOBOM C MOMOLLIO COCTABNEHUS YPABHEHMS UM CUCTEMBI IBYX YPOBHEHWM C ABYMS Nepe-
MEHHbIMM
04 MpoBoauTh MpocTeiflime UCCNEAOBAHMS YPOBHEHWM M CUCTEM YPABHEHMM, B TOM YMCNE C MPUMEHEHWEM TPAPUYECKMX NPEACTABNEHMI
(Hanpumep, yCTAHABAMBATb, UMEET NI YPABHEHWE MIM CUMCTEMA YPOBHEHM PELLEHWS, ECTIU MMEET, TO CKOMbKO)
05 Pewwarb nuHeliHbe HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, M306PAXATb PELLIEHUE HEPABEHCTB HA YUCNIOBOW NPSIMOM, 3AMMUCHIBATL PeLLe-
HME C MOMOLLIO CUMBOJIOB
26 Pewate cuctemsl HMHeﬁH-bIX HEPUBEHCTB, CUCTEMbI HEPABEHCTE, BKMIOHAIOLL/E KBAAPATHO® HEPUBEHCTBO, M306PAXKATL PELLEHME CUCTEMBI
HEPABEHCTB HA YMCNIOBOM NPSMOM, 3AMUCBIBATH PELIEHNE C MOMOLLbIO CUMBOIOB
2.7 Mcnonb3oBaTh HEPABEHCTBA NMPU PELUEHUM PASMYHBIX 30404
3 DyHKumM
PacnosHaBaTte GpyHKLMM M3yyeHHbIX BUAOB. [ToKa3bIBATL CXEMATUYECKM PACMONOXEHWE HO KOOPAMHATHOM MIOCKOCTU rPadMKoB yHKLMMA
3.1 Bupa: y =kx, y=kx +b, y= %, y = ax’ + bx + ¢ B 30BUCMMOCTHM OT 3HQYEHMI KOIPOULMEHTOB, ONUCHIBATL CBOMCTBA BYHKLMMI
39 MoKa3bIBATE CXEMATUUECKM PACTIONOXEHHE HO KOOPAMHATHOM NAOCKOCTH rpadmkos dbyHKuMi Buaa y = VX, y = | x| 1 onuceisats ceoiictaa
byHKUMM
3.3 CrpouTb 1 M306paxaTtb CXeMATUHECKM rPadUKM KBAAPATUYHBIX PYHKLMI, OMMUCHIBATE CBOMCTBA KBAAPATUYHBIX PYHKLMIA MO MX rpaduKam
34 PacnosHasate kBagpaTtuyHyto GyHKLMIO Mo popMyne, NPUBOAMTE MPUMEPbI KBAAPATUYHBIX GYHKLMIA M3 PEANbHOM XM3HM, GU3MKM, reoMeT-
pum
4 ApudmeTnyeckas 1 reoMeTpryeckas Nporpeccmm
4.1 PacnosHaBaTte aprdmMeTHIEecKyio U FEOMETPUYECKYIO MPOTPECCHM MPU PA3HbIX CNOcobax 30AaHMs
4.9 BbinonHaTe BblYMCNEHNS C UCMONb3OBAHMEM POPMYN N-TO YNeHa dpUPMETUYECKONH U FTeOMETPUYECKOM NPOTPECCHi, CYMMbI MEPBLIX N une-
HOB
4.3 N306paxkaTth YneHbl NOCNEfOBATENLHOCTM TOYKOMM HO KOOPAMHATHOM MIOCKOCTH
44 PelaTb 30404M, CBSA3AHHBIE C YMCTOBLIMM NOCIEAOBATENLHOCTAMM, B TOM YUCNE 3GAQYM U3 PEANBHOM XM3HM (C UCNONb3OBAHWMEM KaNbKY-

nsTopa, UdPOBbIX TEXHONOTUH)
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5 BeposTHoCTb 1 cTaTUCTMKG
51 WN3enekatb M npeobpa3oBbiBaTh MHOPMALMIO, MPEACTABNEHHYIO B PA3MYHBIX UCTOYHMKAX B BUAE TABAML, AMArpaMMm, rpadukos, npea-
CTABASTb AOHHbBIE B BUAE TABIMUL, AMATPAMM, rpadmrKos
5.2 Pewats 304044 OpPraHM3oBaHHEIM NepebOPOM BOPUAHTOB, A TOKXE C UCMONb3OBAHMEM KOMBMHATOPHBIX MPABM U METOROB
5.3 Mcnonb3oBaTth onucarenbHble XapAKTEPUCTMKM )1 MOCCUBOB YMCITOBBIX IAHHBIX, B TOM YMCNE CPEeHME 3HAYEHWS! U MEPbl PACCEUBAHMS
5.4 HaxoanTb 4acToTbl 3HAYEHHUM M HOCTOTbI COBLITHS, B TOM YMCIE MOMb3YSICh PE3YNbTATAMU NPOBEAEHHbIX U3MEPEHWUMU M HABNIOAEHM I
55 HaxopuTb BEpOSTHOCTU Cly4aitHbIX COBBITUI B M3YHYEHHBIX OMLITAX, B TOM YMACIE B OMBITAX C PABHOBO3MOXHbBIMM 31EMEHTAPHbIMKU COBBITH-

SIMM, B CEPUSIX UCMBITAHMIA A0 NEPBOTO YCnexd, B CEPUSX UCMbITaHUI bepHynnu

5.6 VMeTb NnpeacTaBneHune o Cy4anHOM BENMYMHE M O pacnpeaeneHnn BEPOSTHOCTEN

MMeTb npeacTaBnerne o 3aKoHe BOMbLIMX YMCEN KAK O NPOSBIEHNU 3AKOHOMEPHOCTM B CITYHAMHOM U3MEHUYMBOCTM M O PONIK 30KOHA Bonb-

>7 KX YMcen B npupoge v obuectee
6 [eomeTpus

6.1 3HATb TPMrOHOMETPUYECKHE PYHKLMM OCTPBIX YITIOB, HOXOAUTb C MX MOMOLLBIO PA3NMYHBIE SIEMEHTbI NPSAMOYTONBHOIO TPEYrobHUKA («pe-
LWeHWE NPsSIMOYTOfbHbIX TPEYrobHUKOB»). HaxoauTb (c nomowbio KanbKynsiTopa) AAMHLL U yribl fis HETABAMYHBIX 3HAYEHUH

6.9 MNonb3oBaTbcst GopMyNamMM NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKMM TOXAECTBOM /15 HOXOXAEHMSI COOTHOLIEHWIA MeXay TPUrOHO-
METPUYECKMMU BENMUYUHAMM

6.3 Mcnonb3oBaTh TEOPEMbI CUHYCOB M KOCUHYCOB A1l HOXOXAEHUS PA3NIMYHBIX SNIEMEHTOB TPEYrONbHUKA («pelueHne TpeyronbHUKOB»), npu-
MEHSITb M3 NPU peLIeHUU TeOMETPUYECKMX 304aY
Bnapetb noHsTusiMm npeobpasoBaHms Nogobus, COOTBETCTBEHHbIX 3NeMeHTOB NOA06HbIX ¢uryp. MNonbaosatbes cBoMcTBAMM NOAO6MS NPo-

6.4 M3BOJbHBIX GUIYP, YMETb BLIYMCIATL ANIMHBI M HOXOAMTL Yrbl y NOA0bHbIX duryp. [MprmeHsTs cBoMcTBA NOROOMS B MPAKTUHECKMX 3AAAHAX.
YMeTb NprBoanTb NPUMEPBI NOJOBHBIX GUrYp B OKPYXAIOLLEM MUPE

6.5 Monb3oBaTbcsl TEOPEMAMM O NPOU3BEAEHUM OTPE3KOB XOPA, O MPOU3BEAEHNM OTPE3KOB CEKYLUMX, O KBAAPATE KACATENbHOM

6.6 MNonb3oBaTbcst BEKTOPAMM, MOHUMATL MX TEOMETPUYECKMIA U GUBUUECKMI CMBICT, MPUMEHSITb UX B PELLEHMU TEOMETPUYECKMX U PU3NYECKMX

3apay. [1prMmeHsTb ckansipHoe Npou3BefeHne BEKTOPOB ANl HAXOXAEHMS ANMH U YTIOB

6.7 [MonbsoBaTtbes METOAOM KOOPAMHAT HA NIIOCKOCTHU, MPUMEHSATL €ro B PpELLEHNUU TEOMETPUYECKMNX N MPAKTUHECKKUX 30404

6.8 Bnagetb NOHSTUSMM NPABMUABHOTO MHOTOYTOMBHUKA, AfIMHbBI OKPYXHOCTH, ASIMHBI lyTM OKPYXHOCTU M PAAMAHHOM Mepbl YA, YMeTb Bbl4MC-
] NATh NAOLWAAL KPYra 1 ero yacteit. [lpuMeHsaTb nonyyeHHble YMEeHUs B MPAKTUHECKMX 30A04aX

6.9 Haxomamnte ocu unu LeHTPLI CUMMETPUM PUTYP, MPUMEHSTb ABUXKEHMUS NNOCKOCTU B MPOCTEMLIMX CIYHasX

6.10 [NpUMEHSITb NONyYEHHbIE 3HOHMS HA NPAKTUKE — CTPOUTb MOTEMATUYECKME MOAENM AfIS 3004 PEASIbHOM XMU3HWU U MPOBOAUTL COOTBETCTBY-
] IOLLME BBINMCIIEHUS C MPUMEHEHMEM NOAO0BMS M TPUrOHOMETPHYECKMX DYHKLMIA (MOnb3ysich, rae HEOBXOANMO, KaNbKYNSTOPOM)
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[MpoBepsieMble 31eMeHTb CoaepXaHuUs

Kog [NpoBepsieMblit SNEMEHT COaEPXAHMS
1 Yucna v BbluMCEHNMS
1.1 PaunoHanbHble Y4CNa, MPPALMOHASIBHBIE YUCNA, KOHEYHbIe U BECKOHEY HbIE feCSTUYHbE APpObU
1.2 MtoxecTBO AeiCTBUTENbHBIX YMCEN, AENCTBUTENBHBIE YMCNA KOK BECKOHEYHbIE AeCsITUYHbIe ApOobU. BaanmHo ogHo3HauHOE cooTBeTCTBME
MeXay MHOXECTBOM AENUCTBUTENbHbIX YUCEN U KOOPAMHATHOM npsiMoi. CpaBHEHWE AENCTBUTENbHbIX YMCEN
1.3 ApudMmeTtnieckne AeNCTBUS C LENCTBUTENBHBIMU YUCIAMM
1.4 NamepeHus, npubnuxenus, oueHkn. Pasmepbl 0B6bEKTOB OKPYXAIOLWETO MUPA, ANUTENBHOCTL MPOLECCOB B OKpyXatolwem mupe. [1pubnu-
XEHHOE 3HQYEHME BENMUMHBI, TOYHOCTb Npubnuxenms. Okpyrnenne uncen. MNpPUKMAKA 1 OLEHKA Pe3ybTATOB BbIYUCTEHHUM

2 YpaBHeHUs 1 HepaBeHCTBA

2.1 YpaBHeHUs C OfHOM NepeMeHHOM

2.2 JlnnenHoe ypaeHeHue. Pelenne ypaBHeHUIM, CBOAALWMXCS K IMHEMHBIM

2.3 KeagpaTtHoe ypasHeHwue. PelueHne ypaBHEHMM, CBOASLUMXCS K KBALPATHLIM

2.4 buksagpatHoe ypasHeHue. [Tpumepsl pelueHns ypaBHEHWUM TPETbEN M YHETBEPTOM CTEMEHEN PA3NOXEHUEM HO MHOXMUTENM
2.5 Pewwerne pobHO-pALMOHANBHBIX YPABHEHMUM

2.6 CucteMbl ypaBHEHMA

2.7 YpaBHeHKWe ¢ ABYMsi NepeMEHHbIMM 1 ero rpaduk

2.8 PelueHne cucTeM ABYX NTMHEMHBIX YPOBHEHMI C IBYMSI NEPEMEHHBIMM

2.9 PelueHne cucTem ABYX YPOBHEHMM, OAHO M3 KOTOPbIX TMHENHOE, O APYroe — BTOPOM CTENEHH
2.10 [paduyeckas UHTEPNPETALMS CUCTEMbI YPABHEHMM C ABYMSI MEPEMEHHbIMM
211 PelweHue TekcToBbIX 30404 anrebpanyeckum cnocobom
2.12 Yycnoeble HEPABEHCTBA M MX CBOMCTBA
2.13 PelueHne nMHEMHbIX HEPABEHCTB C OAHOM NEePEMEHHOM
2.14 PelueHne cucTeM NMHENHBIX HEPABEHCTB C OfHOM NEPEMEHHOM
2.15 KeappaTHele HepaBeHcTBa
2.16 [paduryeckas MHTEPNPETALMS HEPABEHCTB M CUCTEM HEPUBEHCTB C ABYMSI MEPEMEHHbIMU

3 DyHKUMM

3.1 KesagpatnyHas ¢yHkums, ee rpaduk u ceomctsa. [Napabona, KOOPAMHATH BEPLUMHBI NAPABOIbI, OCb CUMMETPUM Napabons
3.2 [paduku dyHkumin y = kx, y = kx + b 1 ux ceomncrea
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3.3 Fpadukun byHKUMHA Y= S , Y =x 1 ux ceoitctea
3.4 oaduku byrkumit y = VX, y = | x| 1 ux ceoictea
4 YucnoBble NocnefoBATENLHOCTH
4.1 OnpepeneHune 1 cnocobsl 30AAHMS YUCTOBLIX MOCNEAOBATENLHOCTEN. 3AAAHME NOCNEAOBATENLHOCTU PEKYPPEHTHOM hOPMYyNOoM U bopMy-
NOM N-ro YneHa
4.2 Apundmetnyeckas nporpeccus. Popmysbl N-ro uneHa aprpmMeTMyecKon NPOrpeccun, CyMMbl NEPBbIX N 4EHOB
4.3 leomeTpuueckas nporpeccus. Popmyribl N-ro 4neHa reoMETPUYECKON MPOrPECCHM, CYMMbI MEPBbLIX N YIEHOB
4.4 N3obpaxeHune uneHoB apndMeTUHECKOM U TEOMETPUYECKOM MPOrPECCHIM TOYKAMM HA KOOPAUHATHOM MNOCKOCTU. JIMHEMHBIN M SKCNOHEH-
LMASIbHbIA POCT
4.5 CrnoxHble MpOUeHTHI
5 BeposTtHOoCTb 1 cTaTUCTMKG
5.1 Mpeactasnenune AaHHLIX B BMAE TABAML, AMArPAMM, TPAdUKOB, MHTEPNPETALMS AAHHBIX. YTeHne 1 noctpoexue TabnuL, AMArPAMM, rpa-
bHMKOB NO PEAbHBIM AAHHBIM
5.2 NepectanoBku 1 bakTopuan
5.3 CoyeTaHms 1 YMCNO COHETAHUM
5.4 Tpeyronbhuk Mackans. Pewenune sagay ¢ ucnonbaoBaHMem KOMOUMHATOPUKM
5.5 [eomeTpuueckas BepositTHocTb. CryuaiHblit BoIGOP TOYKM 13 GUTypbl HO MAOCKOCTH, U3 OTPE3KA U U3 lyTM OKPYKHOCTH
5.6 Wcnbitanue. Ycnex u Heyaava. Cepus MCRbITAHMI O NEPBOroO ycnexd
5.7 Cepwst ncnbitanuii beprynnu. BepositHoct cobeitnii B cepuu ncnbitanmii beprynnm
5.8 CnyyaitHas BeNMYMHA M pacnpefeneHne BEpOSTHOCTEN
5.9 Matematnueckoe oxmnaanme 1 gucnepcus. [pMMmepbl MOTEMATHYECKOTO OXMAAHMUS KOK TEOPETUYECKOTO CPEAHEro 3HAYEHMs BEMMYMHBI
5.10 Marematnueckoe oxuaaH1e u gucnepcusi Cy4amHOM BEMYMHBI 4UCIO YCNIEXOB B CEPUM UCTbITaHMI Beprynnmny»
5.11 MoHsiTMe o 3akoHe Bonblumx uncen. MamepeHune BepOSTHOCTEN C MOMOLLbIO YaCTOT. Ponb M 3HaueHMe 3aKOHA BOMbLIKX YMCEN B MPUPOAE U
obuiectee
6 [eomeTpus
6.1 CuHyc, kocuHyc, Tadrenc yrnos ot O go 180°. OcHosHoe TpuroHomeTpuyeckoe Toxaecteo. Popmynsl npreeaeHus
6.2 PeleHune TpeyronbHukoe. TeopeMa KOCMHYCOB 1 TEOPEMA CUMHYCOB. PelueHne NpakTMYeckMx 304a4 C UCNONb3OBAHMEM TEOPEMbI KOCUHY-
COB M TEOPEMbI CUHYCOB
6.3 MNpeobpaszoeaHne nogobus. NMogobue COOTBETCTBEHHbIX SNEMEHTOB
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6.4 Teopema o Npon3BefeHNM OTPE3KOB XOPA, TEOPEMbI O MPOM3BEEHNM OTPE3KOB CEKYLUMX, TEOPEMA O KBAAPATE KACATENbHOM

6.5 Bektop, anmHa (Mopyrb) BekTOpa, COHANPABAEHHbBIE BEKTOPbI, IPOTUBOMNONOXHO HANPABEHHbIE BEKTOPbI, KONNIMHEAPHOCTL BEKTOPOB, Pa-
BEHCTBO BEKTOPOB, Onepauun Hap BeKTopamu. PasnoxeHune BekTopa no fpyM HEKOTMHEAPHBIM BEKTOPAM

6.6 KoopanHatsl Bektopa. CkanspHoe nponssefeHne BEKTOPOB, MPUMEHEHME OISt HOXOXAEHUS LJIMH U YINOoB

6.7 IekapToBbl KOOPAMHATLI HO MAOCKOCTU. Y PABHEHMS NPSIMOM M OKPYXHOCTH B KOOPAMHATAX, NepeceyeHne OKPYXHOCTEM 1 Npsimbix. MeTtog
KOOPAMHAT U €ro NPUMEHEHME

6.8 [paBunbHBIE MHOTOYTONIbHUKM

6.9 HnuHa okpyxHocTu. [pagycHas M pagMaHHAs MEPA YA, BbiYUCIEHUE [UTMH AYT OKPYXHOCTEN

6.10 [Nnowaab KPyra, cekTopad, CermeHTa

6.11 JBrxeHns NNOCKOCTU M BHYTPEHHUE CUMMeTPUM duryp (snemeHTapHbie npeactaenenus). MNapannensHeii nepexoc. Mosoport

3. MepeueHsb (koandukatop) nposepsembix TpebOBAHMIA K pe3ynLTATaM OCBOEHMS OCHOBHOM 06pa3oBaTenbHOM NPOrpaMMbl OCHOBHOTO obLiero o6pasoBaHus

M 3JIEMEHTOB COAEepPXAHUA

MNposepsiembie Ha OI'D no MaTemarTuke TpebOBAHMS K pe3yNbTATaM OCBOEHUsi OCHOBHOM 06pa3oBaTenbHON NporpamMMbl OCHOBHOro obluero o6pasoBaHus

Kon
npoBepsieMoro
TpebosaHus

Mpoeepsiembie TpeboBAHKS K NPEAMETHLIM PE3yNLTATAM OCBOEHWS OCHOBHOM 06pa3oBaTeNnsHOM NPOrPaMMBI OCHOBHOTO 0bwero obpaso-
BaHus Ha ocHose PIOC

YMeHue oneprpoBaTL MOHSATUSIMU: MHOXECTBO, NMOJMHOXECTBO, ONepaLMm Haf, MHOXECTBAMM; YMEHWUE ONEePUPOBATL MOHSTUAMM: rpad, CBA3-
HbIA rpad, AEPEBO, LIMKI, MPUMEHSTE MX NPU PELLEHUM 3aAAY; YMEHUE UCMONb30BATL IPAdUYECKOe NPEACTABNEHNE MHOXECTB [J15 ONMCAHMS
peanbHbIX NPOLECCOB U SIBIEHUHA, NMPU PELLEHUM 30404 M3 APYrUX y4ebHbIX NpeameTos

YMmeHune OonepuUpoBATb NOHATUAMU: onpeneneHne, dkCMoMa, TeopemMa, AOKA3dATENbCTBO,; YMEHNE PACNO3HABATb MCTUHHbBIE N NTOXHbIE BbICKA-

2 3bIBOHWS, MPMBOAMTL NPUMEPBI U KOHTPMPUMEPBI, CTPOMUTb BbICKA3bIBAHMS M OTPULIAHMS BbICKA3bIBAHWUM
YMeHne oneprnpoBaTb NOHATUIMMU: HAOTYPASILHOE YMCNO, MPOCTOE U COCTABHOE YMUCIO, AENMMOCTb HATYPASbHbIX YMCEN, MPU3HAKM AENMMOCTH,

3 LeNIoe YUCIIO, MOAYIb YUCNA, OBLIKHOBEHHAS APOBL U AecATUYHAS APO6b, CTAHAAPTHbIA BMA YMCNA, PALMOHATBHOE YUCIO, MPPALMOHAIBHOE
4nCno, apuPMeTUIECKMii KBAJPATHBIA KOPEHb; YMEHME BbINOMHSTL AEMACTBUS C YACTIAMM, CPABHMBATBL M YNOPSAOYMBATE YACNA, MPEACTABNSTD
YMCNA HO KOOPAMHATHOM NPSIMOM, OKPYTASITh YUCNA; YMEHUE AeNaTb NPUKMAKY M OLEHKY Pe3ynbTaTa BblYUCIEHNM

4 YMeHue onepupoBATh MOHATUSIMM: CTEMEHb C LENbIM NOKA3ATeNeM, apUPMETUYECKMI KBAAPATHBIM KOPEHb, MHOTOUMEH, anrebpanyeckas

Apobb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATYpPAnbHOM CTeneHu 6Gonblue eAuHMLbl;, YMEHME BbIMOMHSATL pacyeTbl no Gopmynam,
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npeobpa3oBaHms LenbiX, APOOHO-PALMOHANBHBIX BEIPAKEHWM M BLIDAXKEHWH C KOPHSIMM, PA3NOXEHME MHOTOUNIEHA HA MHOXMTENM, B TOM
YMCne C MCNOoNb3OBAHMEM POPMYN PA3HOCTM KBALPATOB U KBAAPATA CYMMbl U PA3HOCTM

YMeHne oneprpoBaTb MOHSTUSIMU: YUCTIOBOE PABEHCTBO, YPABHEHME C OQHOW NMEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C nepe-
MEHHOW; YMEHME PeLLaTh IMHENHbIE M KBOAPATHbIE YPOBHEHMS, APOBHO-PALMOHANbHBIE YPABHEHWS C OAHOM NEPEMEHHOM, CUCTEMBI ABYX
NIMHEWHbBIX YPOBHEHWUH, NIMHENHbIE HEPABEHCTBA M MX CUCTEMBI, KBAAPATHbIE U APOBHO-PALMOHANbHbBIE HEPUBEHCTBA C OAHOM NEPEMEHHOM,
B TOM YMCNie NPU peLleHnn 30404 M3 APYTUX NPEAMETOB U MPAKTUYECKMX 30404, YMEHME NCMONb30BATE KOOPAMHATHYIO NPSIMYIO M KOOPAM-
HATHYIO MIOCKOCTb A/ U30OPAXEHMS PELLEHNI YPOBHEHMM, HEPABEHCTB U CMCTEM

YMeHne onepupoBaTh NOHATUSAMU: GYHKLMS, TPAPUK GYHKLMM, HYNM PYHKLMM, MPOMEXYTKM 3HAKOMOCTOSHCTBA, MPOMEXYTKM BO3PACTAHMS,
ybbIBAHMS, HOMBObLIEE U HOMMEHbLLEE 3HAYEHUS PYHKLMM; YMEHME OMEPUPOBATL MOHATUSIMM: MPSIMAS NPOMNOPLMOHANBHOCTb, JIMHEMHAS
byHKUMs, KBOAPATUYHAS PYHKLMS, 0BpaTHAS NPONOPLMOHANLHOCTL, Nnapabona, rnepbona; yMeHue cTpouTb rpadukm GyHKLMMA, MCNOMb-
30BaTb rPAdUKM ANs ONPEneneHus CBOMCTB MPOLECCOB M 30BUCUMOCTEN, ANt PELUEHMS 30AAY M3 APYTMX Y4eBOHbIX NPEAMETOB M PEAbHOM
XWU3HU; YMEHME BbIPAXATb HGOPMYIIAMMU 3ABUCUMOCTU MEXAY BENMYUHOAMM

YMeHMe onepupoBaTb MOHATUSMU: NOCNEAOBATENLHOCTb, APUPMETUYECKAS U FEOMETPUYECKAS MPOTPECCUM; YMEHUE UCTONb3OBATL CBOMCTBA
nocnefoBaTenbHOCTEN, GOPMYIbl CYMMBl M OBLLETO YNeHA NPM PELLEHMM 30AAY, B TOM YMCNE 3AAAY M3 APYTMX Y4ebHbIX NPeaMEeTOB M pearb-
HOM XM3HU

Ymenne pewaTtb 3aAAa41 PA3HbIX TUNOB (B TOM HMUcCne HA NPOUEHThI, AONU N HACTU, ABMNXKEHNE, pO6OTy, LeHYy ToBapoB U CTOMMOCTb NOKYNOK
M ycnyr, Hanoru, sana4in m3 obnactu ynpasneHunsa nM4HbIMKU U CeMEMHbIMMU CI)MHOHCGMM),' YMEHKNE COCTABNATb BbIPAXEHUSA, YPABHEHUA, HEPA-
BEHCTBA U CUCTEMbI NO YCNOBUIO 30404YU, UCCefoBAThL NONYHYEHHOE pelleHne U oueHNBATh I'IpGB}J,OI'IO,EI,O6HOCTb Nony4yeHHbIX pe3yibTaToB

YMeHu1e onepupoBaTh NOHATUSIMK: GUrypa, TOYKA, OTPE3OK, MPSIMAs, yY, TOMAHQAS, Yros, MHOTOYrOfbHUK, TPEYronbHUK, paBHOBeapEHHbIM
1 POBHOCTOPOHHMIA TPEYTONbHUKM, MPSAMOYTOfbHBIA TPEYTONbHUK, MEAMAHA, BUCCEKTPUCA M BBICOTA TPEYTONbHUKA, YETHIPEXYTONbHUK, MNa-
pannenorpamm, Pomb, NPSIMOYronbHUK, KBOAPAT, TPANELMs; OKPYXHOCTb, KPYr, KOCATENbHAS; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMU bUry-
POAMM; YMEHME PELLATb 30/104M, B TOM YUCIIE U3 MOBCEAHEBHOM XM3HM, HO HOXOXAEHNE FEOMETPUYECKUX BENMYMH C MIPUMEHEHUEM U3YHEHHbIX
CBOWCTB dUryp 1 paktos

10

YMeHMe onepupoBaTb MOHATUSIMUA: PABEHCTBO Uryp, PABEHCTBO TPEYroNbHMKOB; MAPANNENbHOCTb M NePNeHaUKYNSPHOCTb NPSMbIX, Yron
Mexgy NpsiIMbIMM, NEePrEHAMKYNSP, HAKIOHHAs, NMPOeKLus, Nnogobue euryp, nofobHbie TPeyronbHUKM, CUMMETPUS OTHOCMUTENBHO TOYKM
NPSMOW; YMeHMe PaCno3HABATbL PABEHCTBO, CMMMETPHIO M nopobue uryp, NapanienbHoCTb U NEPNEHANKYNSPHOCTb MPSIMbIX B OKPYXXAto-
em mmpe

11

YMeH1e onepupoBaTh NOHSTUAMM: ANIMHA, PACCTOSHWE, Yron (BEMMYMHA YINA, CUHYC M KOCUHYC YA TPEYronbHUKA), NAOWaAb; YMEHHE oLe-
HMBATb PA3MeEPbI MPEAMETOB 1 OBBEKTOB B OKPYXAIOLLEM MUPE; YMEHWE NMPUMEHSTb GOPMYIbl NEPUMETPA M MNOLLAAN MHOTOYTONbHUKOB,
ANMHbI  OKPYXHOCTM M MAOWAAM KPyrd, ObbemMa NpsMOYrofibHOro napanfienenunend; YMEHWE MPUMEHsSITb MPU3HAKM POBEHCTBA
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TPEYyronbHUKOB, TEOPEMY O CYMME YrIOB TpeyronbHuka, Teopemy [ndaropa, TpMroHomeTpmuyeckne COOTHOLLEHMS OISt BBIYUCTIEHNS [UTUH,
PACCTOSIHMM, Miowagen

12

YMeHue n306paxatb nnockue Gurypbl U nx KOMOMHALMM, MPOCTPAHCTBEHHbIE GUIYPLI OT PYKM, C MOMOLLBIO YEPTEXHBIX MHCTPYMEHTOB M
SNEKTPOHHbIX CPEACTB MO TEKCTOBOMY UIIM CUMBONIBHOMY OMUCAHMIO

13

YMeHne onepmpoBaTb NOHATUSMM: NMPSIMOYTONbHAS CUCTEMA KOOPAMHAT; KOOPAMHATHI TOYKM, BEKTOP, CYMMA BEKTOPOB, NPOU3BEAEHME Bek-
TOPA HA YMCNO, CKANSPHOE NPOM3BEAEHNE BEKTOPOB; YMEHME UCMOMb30BATL BEKTOPBI U KOOPAUHATHI Afs NPEACTABIEHMUS AAHHBIX M PELIEHUS
30/04, B TOM YUCTE U3 APYTUX Y4EOHbIX MPEAMETOB M PEAbHOM XM3HM

14

YMeHue oneprpoBaTb MOHATUSMU: CTONBMKOBLIE M KPYTOBbIE AMArPAMMSI, TABMULEI, cpeaHee aprdMETUHECKOE, MEAMAHA, HanbonbLuee
HOMMEHbLLIEE 3HOYEHMS, PA3MAX YMCNIOBOTO HOBOPA; YMEHME M3BNEKATL, MHTEPNPETUPOBATL U NPeObpPa30BbLIBATE MHPOPMALMIO, MPEACTAB-
NIEHHYIO B TABAMLAX M HO AMArPAMMAX, OTPAXAIOLLYIO CBOMCTBA M XAPAKTEPUCTUKM PEASIbHBIX MPOLLECCOB U SBIEHUM; YMEHWE PACMO3HABATL
M3MEHYMBbIE BEMMYMHBI B OKPYXAIOLLEM MUPE

15

YMeHH1e oneprpoBaTh MOHATUAMM: CAYYQMHBIN OMbIT (CIY4YaiHbBIA SKCNEPUMEHT), SN1EMEHTAPHOE COBbITUE (3NEMEHTAPHBIN UCXOA) CYYaHHOrO
onbITA, CNy4YaiHOe cobbiTUE, BEPOATHOCTb COBLITUS; YMEHME HOXOAMTb BEPOSTHOCTM CIYHAMHBIX COBBITUI B OMBITAX C PABHOBO3MOXHbLIMM
3/IEMEHTAPHBIMM CODBITUSIMM; YMEHME PELIaTb 304044 METOAOM OPraHM3OBAHHOTO nepebopa M C UCMONb3OBAHMEM MPABMUIA YMHOXEHMS;
yMeHMEe OLeHUBATb BEPOSATHOCTU PEAbHbIX COBBITUIM M SBNEHMH, MOHUMATb POSb NPAKTUYECKM JOCTOBEPHbBIX U MANIOBEPOSTHBIX COBBITUM B
OKPYXQIOLLEM MUPE U B XM3HM; 3HOKOMCTBO C MOHSTUEM HE3ABMCHMbIX COBBITUI; 3HOKOMCTBO C 3AKOHOM BOMbLIMX YUCEN M €r0 PObIO B
MACCOBbIX SBNEHMUAX

16

YMeHue BbIOUMPATL NOAXOASLMIA M3YUEHHBIA METOR, ANisl PELUEHMs 3A[A4M, NPUBOAUTL MPUMEPHI MAOTEMATUYECKMX 30KOHOMEPHOCTE! B MPH-
poae M XU3HM, PACNO3HABATL MPOSIBNIEHNE 30KOHOB MATEMATUKM B UCKYCCTBE, ONMUCLIBATL OTAENbHbIE BbIAAIOLMECS PE3YNbTATHI, NOMYYEHHbIE
B XOfie PA3BMTMS MATEMATMKM KAK HAYKM, NPUBOAMTL MPUMEPHI MOTEMATUYECKMX OTKPLITUIM U UX ABTOPOB B OTEYECTBEHHOM M BCEMMPHOM
ncTopum

Nepe4eHb anemeHTOB coflepXaHus, nposepsieMbix Ha OIS no matemarnke

Kon

[poBepsieMblt aneMeHT conepXaHus

]

Yucna v BbluMCnEHUs

1.1

HatypanbHble 1 uensie yncna. [pu3Haku AenrMMocTu Lenbix Yucen
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1.2 | OBbikHOBEHHbIE M AECSATUYHbIE APODM, NPOLEHTLI, GECKOHEYHbIE Neproanyeckre apobu
1.3 | PauporansHble uncna. ApudpmeTnueckue onepaupm ¢ paLuOHAIbHbIMM YUCTAMM
1.4 | JencteutensHbie ynucna. Apnbmetnieckme onepaumm ¢ AeMCTBUTENbHBIMM YUCTAMM
1.5 | MpnbnuxeHHble BLIMUCIEHMS, NPABUIA OKPYMIEHUS, MPUKMAKA M OLEHKA Pe3yNbTaTa BblYMCIEHM
2 | Anrebpanyeckme BbIpaxeHus
2.1 | bykBeHHble BbIpaxeHus (BIPAXEHUS C NEPEMEHHbIMK)
2.2 | Crenenb ¢ uenbiM nokasatenem. CteneHb ¢ paumoHanbHeiM nokasatenem. CBoWCTBa cTenexu
2.3 | MHorouneHsl
2.4 | Anrebpanyeckas npobb
2.5 | AprdmeTtnyeckuii KopeHb HOTYpanbHOM cTenenu. [JencTBus ¢ apuUPMETUIECKUMMU KOPHSIMU HOTYPANIbHOM CTEMEHM
3 | YpaBHEHHs M HepaBEHCTBA
3.1 | Uenbie 1 apobHo-paumnoHansHbie ypasHeHus. CUCTEMbI 1 COBOKYMHOCTH YPOBHEHMA
3.2 | Uenbie u gppobHo-paunoHansHbie HepaseHcTBA. CUCTEMBI M COBOKYMHOCTH HEPABEHCTB
3.3 | Pewenue TekcToBbIX 30404
4 | Yucnosble NocnenoBATENLHOCTH
4.1 | Yucnosble nocnenoeatenbHOCTH, cnOcobbl 30AAHMS MOCNEA0BATENIbHOCTEN
4.2 | Apudmetnyeckas u reometpuueckas nporpeccun. Popmyna cnoxHbix NpoLEeHTOB
5 | @yHkumm
DyHkums, cnocobbl 3aaanms eyHkummn. Ipaduk dyHkumn. Obnactb onpeaeneHms U MHOXecTBO 3HauYeHui GyHkunn. Hynm byrkumm. MpomexyTku sHa-
5.1 | konocrosHcTBa. [pomexyTkn MOHOTOHHOCTH yHKUMU. MakcUMyMbl 1 MUHUMYMbI byHKUMKM. Hanbonbluee M HanMeHbLee 3HaYeHne GyHKLMM HA NPo-
MexyTKe
6 | KoopanHaTbl HO NPSMOWM M NNOCKOCTU
6.1 | KoopanHatHas npsimas
6.2 | [lekapToBbl KOOPAMHATBI HO NIOCKOCTH
7/ | Teometpus
7.1 | TeomeTpuyeckne purypbl 1 ux CBOMCTBA
7.2 | TpeyronbHuk
7.3 | MHoroyronbHuku
7.4 | OKpyXHOCTb M KpYrT
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7.5 | N\amepeHne reoMeTpryeCcKmX BENUYMUH
7.6 | Bektopbl Ha nnockoctu
8 | BepositTHOCTb M cTATUCTHKA
8.1 | OnucatenbHas cTatMcTmka
8.2 | BepostHoCTb
8.3 | KombuHaTopmka
8.4 | MHoxecTea
8.5 | lpadsi
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