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ITosicHuTeIbHAS 3aNMUCKA

HopmaTtuBHO-nnpaBoBasi 0a3a KOHCTPYHPOBAHMS MPOrPaMMbI

®denepanbhbiii 3ak0oH Poccuiickoit @eneparuu ot 29.12.2012 Ne273-03 (pen. 21.07.2014
roja) «O06 obpazoBanuu B Poccuiickoii @enepanum»;

KoHnuernuss  pa3BUTHS ~ JOMOJTHHUTENIBHOTO  OoOpa3oBaHusi  jeredl  (yTBEpKIeHa
Pacnopspkenuem IlpaButensctBa Poccuiickoin @enepanuu ot 04.09.2014 roma Nel726-
p);

Canurapro-snuaemuonornueckue mnpabmwia (CanlluH 2.4.3648-20) «CanurtapHo-
SMUAEMHOJIOTHYECKHE TpeOOBaHUS K YCIOBHSIM W OpraHu3alMd OOydeHHUs, OTAbIXa U
O37I0POBJICHUSL JIeTell W MOJOAEKU», YTBEPKAEHHbIE MOCTAaHOBJICHHEM | J1aBHOTO
roCyIapCTBEHHOr0 caHuTapHoro Bpauda Poccuiickoit @enepanuun ot 29.12.2010 rona
Nel89 (B pen. moctaHoBienus ['aBHOro rocymapctBeHHoro Bpaya P® No28 or
28.09.2020 rona);

[Ipuka3 MunucrepctBa npocsemieHusi Poccuiickoit ®enepanun ot 09.11.2018 rona
Nel196 «O6 yrBepxkaenun llopsinka opraHu3anuy U OCYIIECTBICHUS 00pa3oBaTebHOU
MIPOTrpaMMBI 110 JOTIOTHUTEIBHBIM 0011I€00pa30BaTEIbLHBIM MPOrPAMMAaM)

Heab u 3apaun

Henn:

PazButune TBOPYECKOI'O U MATEMATUYICCKOT'O MBIIIJICHUS Y4allluXCH.

3amaum:

Bocrnutate ycTONYMBBIA MHTEPEC K M3YYEHHIO MAaTEMATUKH, TBOPYECKOE OTHOILIECHUE K
y4eOHO! NesTeIbHOCTH MaTeMaTHUeCKOIr0 XapakTepa,

[TpuBUTH IIKOJBPHUKAM HaBBIK YMOTPeOJEHHMsS HECTAaHAAPTHBIX METOJIOB PacCyKIACHUs
IIPU PELICHNN OJIMMIIMAJHBIX 337134,

O3HaKOMHUTH y4alIUXCsl C HOBBIMH UJIEIMU U METOJAMH;

Pacummpute npencraBienus 00 U3ydaeMoM MaTepuaie;

[ToaroToBuTh ydammuxcs K OJIMMIIMAJaM M KOHKypcaM pa3HbIX YpOBHEH (LIKOJBbHBIX,
OKPYXHBIX, TOPOJCKHX, KpaeBbIX, 30HAJIbHBIX, POCCHHCKHMX) C OpHEHTaluell ux Ha
noGey.

AKTya.HbHOCTb U MPAKTHYECCKadA 3HAYNMOCTDb, HAIIPABJICHHOCTD

B mporpamMMy BHEYpOYHBIX 3aHATHI BKJIKOYEHBI PA3IMYHBIE PA3ACIbl OJIUMIIAATIHON

MaTeMaTUKH, 33/1a4d FOPOJICKUX, MyHULIUNAIbHBIX, PETMOHAIBHBIX, POCCUICKUX U BY30BCKHUX
OJIMMITHA]] IIKOJIBHUKOB. BOJbIlIOE BHUMAHUE YAENSIETCA MPOBEACHUIO IIKOJBHBIX OJIUMIIHA,
YYaCTUIO WICHOB KpyXXKa B OJMMIIMAAAX Pa3JIMYHOIO YPOBHS; B PA3JIUYHBIX 3a0YHBIX
Poccuiickux KOHKypcax, a Takke aHaJIu3y 3aJad IIKOJIbHOW, TOPOACKOW, MYHUIHMMNAIbHOM,
peruoHanbHOM, Becepoccuiickoit omMnmaz TEKYILEro roaa.

Bo3pacTHble 0cO0EHHOCTH

[Iporpamma opueHTHpOBaHa Ha y4aluXcsi CpeAHel U crapiiel mkoisl ¢ 5 mo 11 kiacc.

Cpoxu peajau3anuu nporpamMmmbl

[Iporpamma peanu3yeTcs B TCUCHHE OJHOTO yueOHOIrO rojia B 3aHATHSAX MO 2 Yaca B HEJENIO
(Bcero 72 yaca)



KaJIEHIIapHO-TeMaTH‘IECKOG INIAHUPOBaAHHUE

Ne Coaepxxanue yuyeOHOro MmaTepuaJia Kon-Bo | lara
n/n 4acoB
|. OmMnuaHble 321244 110 TeOMeTPHH (IJIAHUMETPHH) 16
1 3agaun o teme “I[lomobdue” 06.09
2 3anauu no teme “Tlomobue” 06.09
3 3anaun o reme “CoricTBa iomanei”. [lnomaan Guryp 13.09
4 3amaun o Teme “Ilnomnaap TpeyrojapHUKa, MapaieorpaMmma, 13.09
Tpanenuu’”
5 BrnmcanHble 1 OnUCaHHBIE OKPYKHOCTH 20.09
6 YTIib1, CBSI3aHHBIE OKPYKHOCTBIO 20.09
7 3ajaun Ha TOCTPOEHHUE 27.09
8 [TocTpoeHue 01HOM TMHEHKOM 27.09
9 [TocTpoeHue oHOM TUHEHKOMN, €CIT UMEETCS N300paKeHHE 04.10
OKPY’KHOCTHU C OTMEYECHHBIM [IEHTPOM
10 | [TocTpoeHHe ¢ MOMOIIBIO KOPOTKOM JTHHEHKH. Teopema Jle3apra 04.10
11 Teopema Yenl B 3a1auax. Teopema, oOpaTHas Teopeme UeBbl 11.10
12 | Pemenue 3a7a4 ¢ MOMOIIBIO TeopeMbl YeBbl 11.10
13 Teopema Uesl B 3a1avax 1o teme “Tlnomanm’ 18.10
14 | Teopema MeHnpens 18.10
15 Pemenue 3a1au ¢ moMonipr0 TeopeMbl MeHens 25.10
16 Pemenue 3a1au ¢ moMonipr0 TeopeMbl MeHiens 25.10
I1. IloaroroBKa K 0JIMMIIMAIAM 10
17 IxonpHas ouMmIAaga 01.11
18 | AHaim3 MKOJIHHOW OJUMITHAJIBI 01.11
19 IToaroToBka K paliOHHOM OJUMITHAJIC 08.11
20 | Pemenue 3a1a4 palOHHBIX OJIMMITHA]] TIPOIILIBIX JIST 08.11
21 AHanu3 3a7a4 paiOHHOM OJTMMIIHUAbI TEKYIIEro rojia 15.11
22 [Toaroroska k 001aCTHOM OJIMMITHUAIE 15.11
23 Pemenue 3a1a4 00JIACTHRIX OJUMITHAJ MPOIUIBIX JIET 22.11
24 AHanu3 3a7a4 00JaCTHON OJTMMIHNA/IBI TEKYIIET0 rojia 22.11
25 | IloarotoBka K MareMaTHYeCKHM TypHHpaM 29.11
26 | IlogroroBka K MaTeMaTHYeCKHM TypHHpaM 29.11
I11. OruMnuaaHbIe 321244 10 TPUTOHOMETPHH 8
27 3agaun Ha HAXOKIECHUE HANOOIBIINX ¥ HANMEHBIINX 3HAYCHUH 06.12
28 | IlpeoOpazoBaHKe TPUTOHOMETPUYECKUX BBIPAKECHHH 06.12
29 | PemieHnie TPUrOHOMETPUYECKUX YPABHEHUH M CUCTEM 13.12
30 | PemeHne TpUroHOMETPUYECKHX YPABHEHUH U CUCTEM 13.12
31 | Merox NOJCTaHOBKH MPH PEIICHHH TPUTOHOMETPUIECKUX YPAaBHEHUH 20.12
32 | Meros NOJCTaHOBKH B JIPYTUX YOPAKHEHUSAX 20.12
33 | Pemenue ynpaxxHeHui, cogepkKalx o0paTHO TPUTOHOMETPUYECKHE 27.12
byHKIMH
34 | Jloka3zaTeslbCTBO TPUTOHOMETPUYECKHX HEPABEHCTB 27.12
IV. KBagpaTHblii Tpex4/ieH 4
35 | KBagpaTHblil TpexusieH 10.01
36 3HaKU 3HAYEHUH KBaJApaTHOTO TpexwieHa. PacmnonokeHne KopHei 10.01
KBaJJPaTHOTO TpeXuJieHa
37 | KBagpaTHble ypaBHEHUS ¢ TapaMeTpamMu 17.01
38 | KBagpaTHble ypaBHEHUs ¢ MapaMeTpamMu 17.01
V. HecranaapTHbIe METOABI PELICHUs] YPABHEHHUI U CHCTEM 6




39 | Bo3BparHble ypaBHEHHUsI YeTHON M HEUETHON CTETICHH. 24.01
Hcnionp3oBanne cynepno3uinu GyHKIHI
40 | PemeHue OTHOCHTENIBHO MapaMeTpa. [[ppuMeHeHne OCHOBHBIX CBOMCTB 24.01
GbyHKIM (MOHOTOHHOCTB, OTPAHUYCHHOCTh, B3aUMHOOOPATHOCTH )
41 | 'eomeTpuuecKre METO/IbI PELICHNS YPAaBHEHUN U CUCTEM, 31.01
UCTIOJIb30BaHUE
a) Teopewmsr [Tugaropa
6) TeopemMbl KOCHHYCOB
42 | B) hopMyIiBl TUIOIIAAHN TPEYTOJIBHUKA 31.01
r) hOpMYJIBI JUTHHBI OUCCEKTPUCHI YIIIa TPEYTOJIbHHUKA
43 | 1) HEpaBEHCTBO TPEYTOJbHUKA 07.02
44 | e) Teopuu MOJA00MS TPEYTOJbHHUKA 07.02
) TeopeMa O CPETHUX MPOTOPIIUOHATBHBIX OTPE3Kax B
PSIMOYTOJIBHOM TPEYTOJILHUKE
V1. OauMnuaaHble 3a1a4M 10 CTepPeoMeTPUH 4
45 | IlepBble 331241 CTEPEOMETPUHI 14.02
46 | 3agauu Ha ceyeHHEe MHOTOTPaHHUKOB. [IpHU3HaK mapannenbHOCTH 14.02
wiockocteil. O6paTtHas TeopeMa. Teopema 0 TpexX MEePHeHIUKYIISIPaX.
47 Teopema KOCHHYCOB Il TpeXrpanHoro yria. [IpaBuno Tpex 21.02
KOCHUHYCOB
48 3aga4u, CBA3aHHbBIC C TETPAIPOM 21.02
VII. ®yHKIIHOHAJIbHbIE YPABHEHUS 6
49 | IIpocreiimme GyHKIIMOHAIBHBIC YPABHEHUS 28.02
50 Meroa moaCTaHOBKHU 28.02
51 | ®yHKIMOHAIBHBIC YPAaBHEHNUS, B KOTOPBIX HEU3BECTHAS (DYHKITHS 07.03
3aBHUCHUT OT OJIHOM NEPEMEHHOM, & B YPABHCHUU COJICPIKUTCS JIBE UITH
0oJsiee He3aBUCUMBIX IEPEMEHHBIX
52 3amauu, cojiepKaliye Mmocjaea0BaTeIbHOCTh (PYHKITMN 07.03
53 | Cynepnozunmu GyHKIHNA 14.03
54 | 3agauu ¢ UCHOJIb30BaHUEM (PYHKLUI 14.03
VIIIL. Yrabl 1 paccTosiHUA 8
55 | Tpu cioco6a Hax0KJIEHUs pACCTOSTHUS OT TOYKH JI0 TNIOCKOCTH 21.03
56 PaccrosiHue MeXy CKpelUBaOUIMMUCS IPSMbIMU 21.03
57 | PaccrosiHEE MY CKPEUIMBAIOIIUMICS peOpaMu TeTpadapa 28.03
58 JoctparBanue 10 napajuienenuneaa 28.03
59 | 3amena mapajuienienumneaa TeTPadapomM 04.04
60 KoopaunatHblil METOA IPU HAXOKJIEHUU PACCTOSHMS OT TOUKH J0 04.04
TTIOCKOCTH
61 HaxoxieHre paccTosiHUS ¢ MOMOIIBI0 00BEMOB Tel 11.04
62 Pemenue 3a1a4y no teme “Yriabl U pacCTOSAHUS 11.04
IX. Pa3noe 10
63 | Urper 18.04
64 | Packpacka 18.04
65 | Ilpunnun Aupuxie 25.04
66 3a1auu HA TIPO YTO 25.04
67 I{emast u ApoOHAs YacTH YKclia 16.05
68 JlenumocThb uncen 16.05
69 | IlocTpoeHne OIHUM IIHPKYIIEM 23.05
70 | 3amaum Ha MOCTPOCHHE 23.05
71 | UtoroBoe 3aHsTHE 30.05
72 Hrorosoe 3aHsTie 30.05




Conepskanue nporpamMmmbl
I. OnuMnuagHblie 321241 0 reoMeTpun (MJIaHuMeTpusi) — 16 yacos.

3amaun mo Tteme “TlomoOme”. 3amaum mo Teme “Ilmomamu Quryp, cBoiicTBa IIIOmMIamCH” .
Brnucannble u onucaHHbIE OKPYKHOCTHU. YTJM, CBSI3aHHBIE C OKPYKHOCTHbIO. 3a/Jauyd Ha
noctpoenue. [locrpoenue ognoi nunerikoil. Teopema Jlezapra. Teopembr UeBsl 1 MeHenast.

Ienwv:

1. VYrayOuth W HECKOJBKO PACHIMPUTh 3HAHHUS IIKOJBHOIO Kypca T'€OMETPUH IO TeMaM

“ITomo6ue”, “Ilnomanu”, “BrnircaHHbIe U OMMMCAHHBIC OKPY>KHOCTH;

Pacuivputs npecTaBieHus yyanmxcsi 0 FTeOMETPUUYECKHUX 3a/1ayaxX Ha MOCTPOCHHUE;

3. Ilokazatp ydvammmcs, 4Tto TeopeMbl UeBbl M MeHenass MO3BOJISIOT JIETKO W H3SIITHO
peuiars LeIbli KII1ace 3a1ay.

N

I1. IToaroroBka k oaumMnuagam — 10 gacos.

[lIxonbHas onuMmmuaga. AHanu3 MIKOJIbHOM onumnuazabl. [loAroToBka Kk pailoHHON OJIMMIHAJE.
Pemienne 3amau palOHHBIX OJMMMIIMAJ MPONUIBIX JIET. AHAJINU3 3a7a4 PAlOHHOW OJMMITHAIbI
Tekymiero roaa. [loaroroeka k obnactHol onumnuaje. Pemenue 3am1ay 00JaCTHBIX OJIMMITHA
MNpOLUIBIX JIeT. AHalW3 3amad oO0JacTHOM oOnMMOUanbpl Tekymero ronaa. IloaroroBka k
MaTeMaTU4eCKUM TypHUpam

Ilenw: TlogroToBka yuammxcs K Y4YacTUIO B OJIMMIIMAAAX pa3HbIX YpOBHEH (LIKOJIbHOM,
MYHULUNAIBHOMN, pernoHanbHoM, Beepoceuiickoil) ¢ opuenTanueit Ha nodeny.

1. OnumMnuaaHble 321241 110 TPUTOHOMETPUH — 8 YacoB.

3agaun Ha HaXOKICHHWE HAWOOJBIIMX M HAaMMEHbIIUX 3HaueHuil. 3amaun Ha nmpeoOpa3oBaHue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PeleHne TPUrOHOMETPUYECKUX YPaBHEHHW M CHCTEM.
MeToa oACTaHOBKY MPY PEIIEHUN TPUTOHOMETPUYECKUX YpPaBHEHUN. MeTos OACTaHOBKU IIPU
pELIEHUM  pA3NM4YHBIX  3aJad  TPUTOHOMETpHUH. PemeHue  ypaBHEHMH, COJAEpKaALIUX
o0paTHOTpUroHOMeTpHUeckre QyHKIMH. J[0Ka3aTeIbCTBO TPUTOHOMETPUYECKUX HEPABEHCTB.

Ienn:

1. Pacumputh u yriyOUTh 3HaHUS HIKOJIBHOTO Kypca TPUTOHOMETPUY;

2. Tloka3aTb TNpeMMyNIECTBO METO/AAa MOJCTAHOBKM TPU  PEIIEHUH  pa3IMYHbIX
OJIMMITMA/IHBIX 337a4 [10 TPUTOHOMETPHH;

3. TloaroroBuTh yyamuxcs K OJUMIMAIaM [0 TPUTOHOMETPUH;

IV. KBagpaTHslii TpexuieH — 4 yaca.

KBanparuslii TpexuseH. 3HaKuM 3HAYeHMM KBaJpaTHOro TpexwieHa. PacmonoxeHue KopHei
KBaJlpaTHOro TpexwieHa. KBajpaTHble ypaBHEHUS C MapaMeTpaMu

Hens:

1. Tloka3aTh mpreMbl, Ha KOTOPBIX OCHOBBIBAETCS TEOPHUS KBAJIPATHOTO TPEXUICHA;
2. HayuuTb NpUMEHSTH UX K PELIICHUIO OJUMITUAIHBIX 33]1a4.

V. HectanaapTHble MeTObI PELICHUS] YPABHEHUH M ccTeM — 6 4acoB.

Bo3BparHbie ypaBHEHUsI YETHOM W HEYETHOW CTeneHu. Vcrnonap30BaHuE CyMepro3uuu
¢ynkuuii. Pemenne otHocuTensHOro mapamerpa. [IprMeHeHHe OCHOBHBIX CBOMCTB (DYyHKIHMH.
I'eomeTpuyeckne METOAbI PELIEHUS] YPaBHEHUH U cucTeM. CUCTEMBI YPaBHEHHM.



Hens:

1. Tlo3HaKOMUTH LIKOJBHUKOB C Pa3IMYHBIMU METOJIaMH Ka3aJloCh Obl TPYIHBIX 3a]1a4;
2. IlpuBuTH HaBBIKM YNOTPEOIATH HECTAHAAPTHBIE METONBI PACCYXACHUH NpPU pEIICHUH
OJIMMITMAJHBIX 3a1a4.

V1. OauMnuaaHbie 3a1a4M M0 cTepeoMeTpun — 4 yaca.

IlepBole 3amaum crepeomeTpun. (CeuyeHWEe MHOTOIpaHHUKOB. [Ipu3Hak mnapamienbHOCTH
wiockocteil. O6paTHas Teopema. Teopema o Tpex HepHneHIUKyJsApax. TeopemMa KOCUHYCOB AJIs
TpexrpaHHoro yria. IIpaBuio Tpex KoCMHyCcOB. 3a1auu, CBSI3aHHBIE C TETPAIAPOM.

Llenw: YrinyOUTh U pacIupUTh 3HAHUS HIKOJIIBHOTO Kypca CTEPEOMETPHH.
VII. ®yHK1IMOHAILHBIE YPABHEHHUS — 6 4acoB.

[Ipocreiimme (QyHKUMOHANBbHBIE ypaBHEHHA. MeToJ mMoACTaHOBKU. DyHKIHMOHAJIbHBIC
YPaBHEHMsI, B KOTOPbIX HEM3BECTHasl (YHKIMS 3aBUCUT OT OAHOM NEpEeMEHHOM, a B ypaBHECHUU
COICpXKMUTCA JBE MJIM 0OOjee HE3aBUCHMBIX IIEPEMEHHBIX. 3ajadyd, CcoJeprKallue
nocienoBaTenbHOCTh (yHKIMNA. Cyneprno3unuu GyHKIMH.

Ilenwv: Hayunutsb yyanmxcs pemiaTh HECI0KHbBIE PYHKIIMOHATIbHBIE YPAaBHEHUS.
VIII. ¥Yribl 4 paccTosinus — 8 4acos.

Tpu cmocoba HaXOXKACHHS PACCTOSIHUS OT TOYKM JIO IUIOCKOCTH. Paccrosinue wmexmay
CKpeIIMBalIIUMucs npsamMeiMu (3 cimydasi). PaccTosiHue Mexay CKpelrBaroImuMucs pedpamu
TeTpadapa (AocTpauBaHue mapasuienenurnena). JlocrpauBanue TeTpasapa 10 Napajyiesienune/a.
3ameHa napaienenumneaa TerpadapoM. KoopauHaTHbIN METO MPU HAXO0XKIEHUU PACCTOSIHUM OT
TOYKH JI0 TJIOCKOCTH.

Llenw: YriiyOUTh U PaCIIUPHUTH IIKOJILHBIC 3HAHUS [0 CTEPEOMETPHH.
IX. Pa3uoe — 10 yacos.

Urpel. Packpacka. Ilpunnun Hupuxine. Jlenumocts uuncen. Llenas u apoOHast yactu yucia.
[TocTpoenne oHUM IUPKYJIEM. 3alaud HU IIPO YTO.

Henw:

29 ¢¢ 99 ¢

1. TloBTopuTh M3yueHHsle panee TeMbl “Urpsr”, “Packpacka”, “Jlemumocts uucen”, “Llenas
U IpoOHas yact yucna”, “Iloctpoernne oqHUM LUpPKYJIeM”;

2. Ilpopemars onuMmMmmuamHbBle 3a7adyd 1O STHM TeMaM Ha OCHOBE Oojee TIyOOKHX

MaTeMaTHYECKUX 3HaHUH.

[Tponomxuth pemienue 3afad Ha npuHuun Jupuxie;

HayuuTp yyammxcsi yMEHHMIO YETKO JIOTHYECKH CTPOUTBH CBOM PACCy’KICHUS Ha 3a7adax C

MCIIOJIb30BaHUEM NpuHLuna Jupuxie;

5. Ilpopemars paznuuHble OJIMMIIMAIHBIE 3aJjauyd, HE MpPHUHAIJIEKAIIMEe HHUKAKOW TeMe,
MOJTOTOBUTH IIKOJIHHUKOB K PEHICHHIO 337a4 TaKOro THIIA.

»ow

JlaHHasi nporpaMMa cOCTOMT U3 CJIeYIOIINX pa3/ieioB:

OnuMnuaaHble 331a4H 110 TEOMETPUH (TUTAHUMETPHS);
OnumnragHple 3a7a44 110 TPUTOHOMETPHH;
KBazpaTHbIil TpeXUJeH;

HecrangapTHble METOABI PEIICHNS YPABHEHH U CHCTEM;
OnuMmnuaaHble 3a1a4K 110 CTEPEOMETPHH;

VYrael 1 paccTosIHUS;

ook ownE



7. Iloaroroska k onmumnuagaMm. OIuMINaIbI;
8. DyHKUHMOHAIBHBIC YPABHCHHUS,
9. Pasmnoe.

3aHsATHE MaTEeMaTHYeCKOro Kpy)KKa MpeanojiaraloT pacliupeHhe | YIrIIyOJieHHe 3HaHUi

IIKOJIbHUKOB, IIOJIYYCHHBIX PAHCC HAa YPOKaAX U 3aHATUAX MATCMATUUYCCKUX KPYIKKOB IPOMIIBIX
JICT, U3YYCHUC Ha boiee FHY6OKOﬁ MaTeMaTHYEeCKOH OCHOBE TCM, BXO/SIIUX B pa3aciI «Pa3noey.

Y4eOHO-TeMaTu4ecKoe NJIAHUPOBAHUE

Ne Conep:kanue y4e0OHOro MaTepuasa Kou-Bo
4acoB
1 | OnuMnuaaHble 321a4M 10 reoMeTPUH (MJIAHUMETPUH) 16

3amauu no Teme “Tlogobue”

3amauun o Teme “CpoticTBa momiaaei”. [lnomanu puryp

3anauu o teme “Ilnomanp TpeyroapHuKa, napamieaorpaMMa, Tparnenuu’”
BnucanHnble v onMcaHHbIE OKPYKHOCTH

VY1Iibl, CBA3aHHBIE OKPYKHOCTHIO

3aiaun Ha OCTPOEHUE

[TocTpoeHne 0qHON TUHENKOM

[Toctpoenue oHOM NMHUHEHKOM, ecr UMeeTcsl H300pakeHNe OKPYKHOCTHU C
OTMEUEHHBIM IIEHTPOM

[TocTtpoenue ¢ momolibo KOpoTKoM JuHeiku. Teopema Jle3apra

Teopema Uessl B 3agauax. Teopema, oopatHas Teopeme UeBsl (0 epeceueHun
MIPSMBIX )

Pemrenue 3amau ¢ momolipio TeopemMbl UeBbl

Teopema Yensl B 3a1auax no teme “Ilnomanu”

Teopema Mennens

Pewrenue 3aau ¢ nomoupo TeopeMbel Menens

2 | IloaroroBKa K OJJHMIINAXAM 10
IlIkonpHAg onuMIIMaaa

AHann3 MKOJIFHOM OJIMMITHAIBI

[ToaroroBka Kk palOHHOM OJIMMITHAJIE

Pemenue 3aga4 paliOHHBIX OJIMMIINA]T TPOILIBIX JIET
AHanu3 3a7a4 paiOHHOM OJTMMIIMAbI TEKYILEro rojia
IloaroroBka k 00JIaCTHOH OJIUMIINAJIE

Pemenuie 3a1a4 001aCTHRIX OTUMIIHA/ MTPOLLIBIX JIET
AHanu3 3a7a4 00JIaCTHON OJIMMITUA]IBI TEKYIIIETO roa
[ToaroroBka K MaTeMaTUYECKUM TYPHUPAM

3 | OauMnuagHble 321a44 10 TPUTOHOMETPUH 8
3amaun Ha HaXOXKJCHHE HaOOJBIINX U HAMMEHBIINX 3HAUYCHUN
[IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN

PelreHre TpUroHOMETPUYECKUX YPABHEHUN U CUCTEM

Meroa noACTaHOBKH IPU PEMIEHUH TPUTOHOMETPUYECKHUX YPAaBHEHUI

Meroa nOACTaHOBKU B IPYTUX YIPAKHEHUIX

Pemenue ynpaxxHeHuil, copepkanx 00paTHO TPUrOHOMETpUUYeCKre QyHKIIUN
JloKa3aTesnbCTBO TPUTOHOMETPUUECKUX HEPABEHCTB

4 | KBaapaTHblii Tpex4ieH 4
KBanpaTHslii TpexuiieH

3HaKu 3HaYEHUH KBaIpaTHOrO TpexwieHa. PacronoxeHne KopHeil KBapaTHOTO
TpEXUWIEHa

KBanpaTHble ypaBHEHUS C MTapaMeTpaMu




HecTranaapTHbie METOABI PELICHUS] YPABHEHHUI U CHCTEM
Bo3BparHbie ypaBHEHUs YETHOW M HEYETHOM cTeneHu. Mcnonb3oBaHue
CYNEepIo3UINU QyHKIUN

Pemenue otHOCcHTENbHO TapaMeTpa. [IpruMeHeHne 0CHOBHBIX CBOMCTB (PYHKIIHIA

(MOHOTOHHOCTB, OTPAaHHYEHHOCTbh, B3aUMHOOOPATHOCTB)
I'eomeTpuueckue METO/ bl PELICHNS] YPAaBHEHUH U CUCTEM, HCII0JIb30BaHUE
a) Teopemsr [Tugaropa

0) Teopembl KOCHHYCOB

B) ()OpMYJIBI IJIOMIAIN TPEYTOJIbHUKA

r) GOopMyJIbl ATTHMHBI OMCCEKTPUCHI YIJIa TPEYTOJIbHUKA

1) HEPaBEHCTBO TPEYTOJIbHUKA

€) TEOpUH N0I00MS TPEYTroJbHUKA

) TeOpeMa O CPEAHMX MPOMOPLIUOHATBHBIX OTPE3KaX B MPSIMOYTOJIBHOM
TPEYTOJIbHUKE

OnuMnuaaHble 3212494 110 CTEpeoOMeTPUH

IlepBble 3agaun crepeoMeTpun

3aau Ha cCeYeHHE MHOTOTpaHHUKOB. [Ipu3HaK napajiaenbHOCTH IJI0OCKOCTEH.
OO6parHas Teopema. Teopema o Tpex NMepneHauKyIspax.

Teopema kocuHyCcOB JUIsl TpeXTpaHHOro yriaa. [IpaBuio Tpex KoCMHyCOB
3ajauu, CBA3aHHbIE C TETPA3IPOM

DyHKIMOHAIbHbIE YPABHEHUS

[Ipocreiimume GyHKIMOHAIBHBIE YPABHEHUS

Metoa oaCTaHOBKU

@DyHKIMOHAIbHbBIE YPAaBHEHUS, B KOTOPbIX HEU3BECTHAs (DYHKIUS 3aBUCUT OT
OJTHOY TIEPEMEHHOM, a B YPaBHEHHH COJICPKHUTCS JIBE WK O0JIee HE3aBHCUMBIX
HEPEMEHHBIX

3amauu, coepiKalire mociIeJ0BaTeIbHOCTh (DYHKIINA

Cynepno3uuuu QpyHKIHHA

Yribl 1 paccTOSIHUA

Tpu cioco6a HaXx0XIEeHUS PACCTOSAHUSA OT TOUKH JI0 INIOCKOCTH

PaccrosiHre Mex 1y CKpelMBatoIUMUCS IPSIMBIMU

PaccrosiHre MeX 1y CKpeluBaroIUMUCs pedpaMu TeTpasipa

JlocTpauBaHue 10 MapauleenuIeaa

3aMeHa napajulesIenuIena TeTpasapom

KoopaunaTHbIl METO/ IPU HAXO0XKJIEHUU PACCTOSHUS OT TOUKH J10 TNIOCKOCTH
HaxoxneHue paccTossHUS ¢ OMOILBI0 00BEMOB Tel

Pemenue 3aa4 no Teme “Yrubl ¥ paccTosiHus”

Pa3noe

Urper

Packpacka

[Tpunmun dupuxne

3aza4u HU PO 4TO

enast u qpoOHast yacT yucia
JlenuMocThb uncen
[TocTpoeHre OAHUM LIUPKYJIEM
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MeTtoauveckoe odecrneyeHre NporpaMmbl

DopMbI M PEKUM 3AHATHIA:

[Tporpamma paccurtana Ha OJTUH roJi 00y4YeHHUs. 3aHATHS IPOBOIATCS 1 pa3 B HEIEIIO 110
2 yaca. YueOHbIii rog — 36 3ansartuii (72 yaca).

B ocHOBe Kpy»XKOBOW paOOTHI JISKUT MPUHIHMI IT0OpOBOJILHOCTH. Iyt OOy4eHus: 1o
nporpaMMe, IPUHUMAIOTCS BCE Kelaromue yJamuecs 6-11 kimaccos.

Bospacr nereit, Ha KOTOpBIN paccunTana oOpa3oBaTelibHas nporpamma — 6-11 kiacc.

OcHoBHBIE (HOPMBI OpraHU3AIUN YICOHBIX 3aHITUN: JICKIIUU, CEMUHAPHI, TPAKTHYECKHUE
3aHSATHS, CAMOCTOSITEIIbHBIC PAa0OTHI, OMUMIHAJbI, TypHUPbl OOydeHHE CTPOHMTCS B OYHOMH
dbopwme.

@®opMBI UTOTOBOTO KOHTPOJIS: OJIMMIIHAIHAs paboTa, TypHUP.

3aHATHE MATEMaTHYECKOTO KPY)KKa MPEAIONaraloT paciiupeHue U yriyOJieHHe 3HaHUN
HIKOJBHHUKOB, TIOJYYCHHBIX paHee Ha YPOKaX W 3aHATHIX MAaTeMaTHYECKHX KPYXKKOB MPOILIBIX
JeT, u3ydeHue Ha OoJiee IiyO0OKOW MaTeMaTHUECKOW OCHOBE TEM, BXOJISIINX B pasjei «Pa3zHoey.

KoHTpoJub 1 cucTemMa OlleHUBAHUA:

Texymuii KOHTpOJb YypOBHS YCBOEHMsI MaTepuaia OCYIIECTBISETCS IO pe3yJibTaTaM
BBITMIOJTHEHUS YYALIUMUCS CAMOCTOSTEIbHBIX, IPAKTUUYECKUX pabOT, yyacTHsl B OJIMMIIMAZAX U
TypHupax. [IpucyTcTByeT Kak KauecTBEHHas!, TaK U KOJIMYECTBEHHAs OLIEHKA JESTEIIbHOCTH.

Kauecmeennas oyenxa Oa3upyercsi Ha aHAIW3€ YPOBHS MOTHBALMU YYaIUXCS, HX
OOLIECTBEHHOM IOBEJCHHH, CAMOCTOATEIBHOCTH B OpraHM3allMM Y4YeOHOro Tpyla, a TaKke
OLICHKE YPOBHS aJJallTalluU K MPEIJI0KEHHON KU3HEHHOW CUTYALIUU.

Konuuecmeennas oyenka TnpenHa3sHadeHA I CHAOXKEHHS YYalIUXCSd OOBEKTHBHOU
uH(popMaluel 00 OBIaJIEHUHM UMM y4€OHBIM MaTepuaioM M MPOU3BOAUTCS MO MATHOATIbHOMN
cHCTEME.
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Ilnanupyemblie 00pa3oBaTe/ibHbIE Pe3yJbTaThl

JIMYHOCTHBIE Pe3yJabTaThl

JIn4HOCTHBIE PE3YJIbTATHl OCBOCHHS MIPOIPAMMBI XapaKTEPU3YIOTCS:

IIarpnoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpeca K NPOUUIOMY M HACTOSIIEMY pPOCCHUUCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSIM POCCUMCKHX MATEMATUKOB U POCCHUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax.

I'pa:xknanckoe 1 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

FOTOBHOCTBIO K BBINIOJIHEHUIO OOSI3aHHOCTEM TrpakJIaHMHA M peaju3alld ero mpas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIETyP TPAkKIAHCKOTO 00IIecTBa (BEIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXICHHIO JTHYECKUX TMPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JTOCTH)KCHHN HAyKH, OCO3HAHMEM BaXXHOCTU MOPAIBHO-3TUYECKUX MPHUHIIUIIOB B
JIESITEIIbBHOCTH YYEHOTO.

TpyaoBoe Bocniutanue:

YCTAaHOBKOW Ha aKTMBHOE y4YacTHE B PEIICHUHM MPaKTUYECKHX 3a7a4 MaTeMaTHYECKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JIJISL YCIICITHON MPO(EeCCHOHAIBHON NIEATEIIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUIA;
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIWBUAYAIbHOW TpPaeKTOpHH O0Opa3oBaHUS U
YKU3HECHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBECHHBIX IMMOTPEOHOCTEH.

IcTeTHYeCKOe BOCIUTAHUE.

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO MATEMATHUYECKUX
00BEKTOB, 3a7a4, PEHICHUH, PACCYKACHUIN; YMEHUIO BUICTh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIINEeH B ACATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MpPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS YeEJIOBEKa, NPHUPOALI M 00IIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW NEeATENbHOCTH, HTAloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIM3AIIMN; OBJIAJICHUEM SI3BIKOM MaTeMaTHKU U MaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHHWS MHUpPA; OBJAJEHHUEM [MPOCTEUIINMH HaBBIKAMU
HCCIIEA0BATEILCKOM IeITSIBHOCTH.

du3znyeckoe BOCMUTaAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOIIHOHAJIBHOIO
Os1aronosyqusi:

TOTOBHOCTHIO TPUMEHSATh MAaTeMaTUYECKHE 3HAHUS B HWHTEpPEcax CBOETO 3/10POBbS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas (usuyeckas aKTUBHOCTh); CHOPMHUPOBAHHOCTBHIO HaBbIKa pedieKcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JPYroro 4eioBeKa.

IKO0JIOrHYECKO€E BOCIIUTAHHE:

OpUEHTAIlMEeH Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHWUU IS pelIeHus 3a7a4 B 00JacTu
COXPAaHHOCTH OKPYKAlOIIeH Ccpejpl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpeibl; OCO3HAHUEM TJI00aJTbHOTO XapaKTepa JKOJOTUUYECKHUX

poOJIeM U IyTeH UX PEIICHUS.
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JIMYHOCTHBIE Ppe3yJabTaThbl, oO0ecneYnBAOIIUE AAANTANMIO O00y4awIerocs K
HU3MEHSI0IHMMCS YCI0BHUSAM COLUAJIBLHONH M MPUPOAHOIi cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEONPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JeSTebHOCTh, B TOM UUCJIE YMEHHUE YUUTHCS Y APYTUX
JroJiel, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUU W3
OTIbITA IPYTUX;

HE00XO0IUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4ucie (HOPMYIUPOBATH UJECH,
MOHSTHS, TUIIOTE3bl 00 00BEKTaxX U SABIICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYalMIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATHh MPUHUMAEMbIC PEHICHUS U
neicTBus, GOpMYIUPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUS, (POPMUPOBATH OIBIT.

MeTanpeamMeTHbie pe3yJbTaThl

MertanpeamMeTHble pe3yJIbTaThl OCBOEHUS IMPOTrPaMMbl XapaKTEPU3YIOTCS OBJaJEHHUEM
VHUBEPCAIbHLIMU NO3HABAMENbHBIMU OCliCMBUAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHLIMU
OelcmeusamMu U YHUBEPCANbHbIMU PECYIAMUGHBIMU OeLiCEUIMU.

1) Yuueepcanvuvie nosnagamenwvhvle Oelicmeuss 0becneyusaom QopmMuposaHue
0a306b1X KOCHUMUBHBIX NPOYECCO8 0OVUAIOUWUXCSL (0C80EHUE MEMOO08 NOZHAHUSL OKPYIHCAIOUe20
Mupa; npuMeHeHue JN0SUYECKUX, UCCIe008amenbCKuX onepayull, yMeHui pabomams ¢
uHgopmayuet).

Ba3zoBble Jloruyeckue aeiicTBusA:

— BBIABJIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATHI, OTHOLLICHUI MEXy OHATUSIMU;

— (GopMyIHpOBaTh ONpEACTCHUS TOHSATHIA; YCTaHABIMBATH CYIIECTBEHHBIM NMPU3HAK
KJIacCU(UKALMU, OCHOBAHUS /17151 000OIIEHHS U CPABHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3a;

— BOCIHPHUHHMMATH, (OPMYJIUPOBATH U MPEOOPA30BHIBAThH CYKJEHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIHE;

— YCIIOBHBIE; BBIABIATh MaTe€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U
IPOTUBOpPEUMS B (paKTaX, JAHHBIX, HAOIIOJICHUSIX U YTBEPKICHUSAX;

— mpeJyiaraTb KpUTEPUU /7S BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUHIA;

— JleJaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U MHAYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

—  pa3buparh JI0Ka3aTeIbCTBA MAaTEMaTHYECKHX YTBEp)KJIEHUH (IpsiMble M OT
IPOTUBHOI0), TMPOBOJUTH CaMOCTOSITENIBHO HECJIOXHBIE JI0KA3aTeIbCTBA MaTEMaTHUYECKHUX
(baxTOB, BBICTpanBaTh apTyMEHTAIINIO, TPUBOJANUTH IIPUMEPHI U KOHTPIIPAMEPHI;

— 00OCHOBBIBaTb COOCTBEHHBIE PACCYXJECHUS; BBIOUPATH CIOCOO pelleHus y4eOHOM
3aJaud (CpaBHHMBAaTh HECKOJIbKO BapHaHTOB peElICHHs, BbIOMpaTh Haubosiee MOIXOASAIINNA C
y4ETOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBarenbckme JeiCTBUS:

— HCIOJIB30BaTh BOMPOCH! KaK UCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HAHMUS;

— dbopMynupoBaTh  BONPOCHL,  (UKCHUPYIOLIUME TPOTUBOpEUYHE, MpolieMy,
CaMOCTOSITENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTESY,

— apryMeHTHPOBATh CBOIO MO3UINIO, MHEHHUE;
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— TIPOBOJUTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY HECIIOXKHBIM SKCIICPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE 110 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOro OO0BEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKTY COOOI;

—  CaMOCTOATEIbHO (OPMYyJIHUPOBaTh OOOOIICHUS W BBIBOJABI IO pe3yjIbTaTaMm
MPOBEAEHHOTO  HAOJIONCHUsS, HCCIICOBAHMs, OICHHBATh JIOCTOBEPHOCTh  IOJYYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M OOOOIIECHHUI; MPOTHO3MPOBATH BO3MOXKHOE pAa3BUTHE Ipollecca, a
TaK)Ke BBIJIBUTATh MPEITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

PabGora ¢ undopmaumeii:

— BBIABIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMAIIMH, JAHHBIX, HEOOXOIUMBIX
JUTSI PEIICHUS 3a/1a4H;

— BBIOMpaTh, aHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(OPMALIHIO
pa3IMYHbIX BUJOB U (DOPM IIPEICTABICHHMS,

—  BBIOMpaTh (GopMy NpeacTaBICHHS WHGOPMAIMH M WILIIOCTPHPOBATH pPelIacMbIe
3aJja4M CXeMaMH, JuarpaMMaMK, HHOHM rpadHuKoi U UX KOMOMHAIIMSIMH,

— OIICHUBATh HAJEKHOCTh HHPOPMAIIUH 110 KPUTEPUSIM, TPEATIOKECHHBIM YUUTEIEM WIN
c(OPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

2) Yuueepcanvnvle KOMMYHUKAmMueHble Oelicmsus 00ecneuusam chopmuposaHHoCb
COYUATILHBIX HABLIKOG 0OYYAIOUJUXCAL.

Oo0menne:

— BOCIPUHHUMATh ¥ (POPMYIIUPOBATH CY)KICHHS B COOTBETCTBUHU C YCIOBUSMH H LEIISIMUA
OOIIIEHH;

— SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK) TOYKY 3PEHHUS B YCTHBIX M NMUCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHS IO XOIy pEHICHHS 3a7ayd, KOMMEHTHPOBATh TOJYYCHHBIN
pe3yabTar; B XOJe OOCYXICHHs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
IPOOJIEMBI, PeIIacMOi 3a/1a4H, BBICKAa3bIBATh HJICH, HAIICIICHHBIC HA ITOMCK PEIICHHMS,

—  COINOCTaBIIATh CBOM CYXIEHHUS C CYXKISHUSMHU JPYTUX YyYaCTHUKOB JHajora,
00Hapy»XKUBaTh pa3IN4Ke U CXOACTBO MO3UIHII;

— B KOppEeKTHOH Gopme popMyITupoBaTh pa3HOIIIACHs, CBOU BO3PAKECHNUS;

— TPENCTaBISTh PE3YNbTAThl PEIICHUS 3a]a4l, YKCIIEPUMEHTA, UCCIEA0OBAHUS, TPOEKTA;

— CaMOCTOSITENIBHO BBIOMPATh (popMaT BHICTYIUICHHUS C YUETOM 3aJad MpPE3eHTAlUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyannuecTBo:

— TOHUMAaTh M HCIOJH30BATh MPEUMYIIECTBA KOMAHIHON M MHAWBUIYaTbHON pabOTHI
MPU PEIICHNH YUYeOHBIX MaTeMaTHUECKHX 3a]1a4;

— MPUHUMATh II€Ib COBMECTHOH JEeATENbHOCTH, IUITAHUPOBATh OPTaHU3AIHIO
COBMECTHON palOTHI, pacmpenensaTh BHIBI pabOT, JOroBapHBaThCs, OOCYX AAaTh IMpolecc U
pe3ynbTaT paboThI;

— 00001aTh MHEHHSI HECKOJIBKUX JIFOJIEH; Y4acTBOBATh B TPYMIOBLIX (hopMax pabOThI
(oOcyxnenus, 0OMEeH MHEHUSIMHU, MO3TOBBIE IITYPMBI H JIp.);

—  BBINOJHITH CBOIO YacTh PaOOTHl M KOOPAWHUPOBATH CBOM JCHCTBUS C APYTUMU
YjIeHaMU KOMaHIbI;

— OLICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMMA MPOAYKT IO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSI.
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3) Yuueepcanvuvie pecynamuenvie Oeiicmeuss obecneuusaom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranmszaums:

—  CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, aIrOPUTM pEIIeHUs 3afadd (WM €ro 4acTb),
BBIOHpaTh CIOCOO pelleHus ¢ y4ETOM HUMEIOUINXCS PEeCcypCcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHH ¢ yuéTOM HOBOM UH(pOpMaLUU.

CaMOKOHTPOJIb:

— BJIAJIETh CI0cO0aMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3yJIbTaTa pelieHUs
MaTeMaTHYeCKOH 3a7auu;

— TPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUH 33/1a4l, BHOCUTD
KOPPEKTHUBBl B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

—  OIICHMBAaThb COOTBETCTBHE pe3yJibTaTa JAESITEIbHOCTH IIOCTABICHHOW LI H
YCIIOBUSIM, OOBSICHATH MPUYMHBI JOCTHXKEHUS WU HEIOCTHXKEHHUS IIeNId, HAXOJIUTh OLIMOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.

IIpeameTHBbIC pe3yabTaThI

Yucia ¥ BbIYMCICHUSA

KBagparueiii kopeHb u3 uucna. [lonsitue 00 uppauroHaabHOM uyucie. JlecaTuuHbie
npUOIMKEHNS. UppalMOHaIbHBIX uncen. CBolicTBa apuMEeTHYECKUX KBaJApaTHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa3oBaHUI0 YMCIOBBIX BBIPQKEHUW U BbIYMCICHUSAM. JleHCTBUTENbHbBIE
yucla.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCa.

Auredpanyeckue BbIpaKeHUs

KBanpatHblil TpEXusieH, pa3ioxkeHHe KBaApaTHOro TPEXWIEHa HA MHOXKHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWCTBO anredpamdeckoil npobu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHUE, JelieHue anredpanyeckux apobeil. PanmoHanbHble BBIpaXXEHUSI U HX
npeoOpazoBaHue.

YpaBHeHusI U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opMyna KopHEH KBaJapaTHOro ypaBHeHMs. Teopema Buera.
Pemenune ypaBHeHU#, cBOAAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. I[Ipocteifmine apoGHO-
palOHAaIbHbIE YPAaBHEHUS.

I'padmueckas mHTEpIpeTals ypaBHEHUN C JBYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IIepeMEHHBIMU. lIpuMepbl pemieHuss CUCTEM HENMHEMHBIX YPAaBHEHMM C
JBYMsI [IEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OAHOW mepeMeHHOM. Cucremsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[Tonstue gynkuuu. OGnacTh ONpeaeeHns U MHOXKECTBO 3HaueHUu (yHKiuu. CrnocoObl
3aaHus QYHKIIHI.

I'padpuk ¢dynkumu. Yrtenue cpoiictB pyHkumu no e€ rpaduky. [Ipumepsl rpadukon
GbyHKIUH, OTpa)karoUIX peaJbHble MPOLECCHI.
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OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oyrkiun y = x2, y = x3, y = \x, y=|x|. ['paduseckoe pemeHre ypaBHEHNH i CHCTEM
YpaBHEHUU.

I'eomeTpust

[TpuMeHsTh NpU3HAKU OI00US TPEYTOJIbHIUKOB B PEIICHUH F€OMETPUUECKUX 3a7au.

[Tonb3oBatbes Teopemoit Iludaropa ans pemieHUs reOMETPUYECKUX M MPAKTHUYECKHUX
3agad. CTpoUTh MaTEeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3aJauyax, CaMOCTOSITENbHO JeaTh
4epTEX U HAXOJUTh COOTBETCTBYIOILIUE JITTUHBI.

Bnagers moHATUSIMU CHHYCa, KOCHMHYCAa M TaHIE€HCAa OCTPOro yria HpsIMOYTOJIBHOTO
TpeyrojabHuKa. [101p30BaThCS 3TUMU MOHITUSMH JUIS PEIICHUS TPAKTHUYECKUX 3a/au.

Boruncnsate  (pa3nuyHbBIMEH - cocoO0aMM)  IUIOHIa[b  TPEYroJbHUKAa W IUIOLIAAd
MHOTOYTOJIBHBIX ~ Guryp (monb3ysach, TIJe HEOOXOAUMO, KaJubKynsaropoMm). I[IpumeHsTH
MOJTy4YEeHHbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Bnagerp MOHATHUSMH BIHCAHHOTO W LIEHTPAJIBHOTO YIJa, HCIOJNb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, YyIJax MEXIy XOpJaMu (CeKyIIMMHU) U YIJie MeXAy KacaTelbHOW U XOpAoi
MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOWCTBA OMHMCAHHOTO
YeThIPEXYTOIbHUKA TP PEIICHUH 33]1a4.

[IpyMeHsTh TOMyYeHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHUYECKHE MOJENIH s
3aJa4 peajibHON KU3HU U TPOBOJUTH COOTBETCTBYIOLINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUH (TIONB3YSICh, I/Ie HEOOXOUMO, KaJIbKyJIITOPOM).
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