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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma mo Kypcy BHEYpOUHOU nesiTenbHOCTH «PeanbHas MaTreMaTHKa» COCTaBJICHA

B COOTBCTCTBHMU C:

— ®denepanbHBIM 3akoHOM Poccwmiickoit @eneparuu ot 29 nexabps 2012r. Ne 273-D3

«O06 obpazoBannu B Poccuiickoit denepanmmy;

— denepanbHBIM rOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAaPTOM OCHOBHOTO OOIIETO
oOpazoBanus (nanee — @I'OC), yrBep)AeHHBIM, TPUKa3oM MuHHCTEpCTBa 00pa30BaHUS M HAYKH
Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897, ¢ wu3MeHEHUSAMH, BHECEHHBIMH IPHKA30M
MunuctepcTBa o0pa3oBanus U Hayku Poccuiickoit @enepanmu ot 31.12.2015 Nel577;

— OdenepallbHBIM ~ [IEPEYHEM  yICOHHKOB,  YTBEPXKJCHHBIX, PEKOMEHIOBAHHBIX
(IOTYIIEHHBIX) K UCTIOIB30BAHUIO B 00pa30BaTEILHOM IIPOIIECCEe B 00Pa30BATEIbHBIX OpPraHu3aIusX,
peanu3yronmx MporpaMMbl HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOImero
00pazoBaHus;

- [lepeunsi opraHu3zanuii, OCYIIECTBISIONIMX BBIMTYCK Y4YEOHBIX MOCOOMII, KOTOpBIE
JOITyCKAIOTCSl K HCIIOJIB30BAHUIO TIPU peaM3alliil MMEIOIINX TOCYIApCTBEHHYIO aKKpeINTAIHIO
00pa3oBaTeNbHBIX MPOTPAMM HA4YaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CpeaHero oOIero

00pa3zoBaHus, YTBEPXKICHHOTO TpHKa3oM MwuHHCTepcTBa oOpa3oBaHuMs W Hayku Poccuiickoi

®enepanun ot 09.06.2016 Ne 699;
- [IpumepHO#l  mporpaMmMoOl  JUCHUMIUIMHBL,  YTBEPKIECHHOM  MUHHCTEPCTBOM

oOpazoBanusi u Haykum Poccuiickoir ®Denepanuu (WM aBTOPCKOM MporpamMme, MpoIIeanei

IKCIIEPTHU3Y U arpoOaInio);



JIMYHOCTHBIE U METAIIPEJMETHBIE PE3YJIbTATBI OCBOEHUSA KYPCA

BHEYPOYHOMH JEATEJbHOCTH

HnaHpreMme PE3YIbTAThl ABJIAOTCA OJHUM U3 BOXHEHIIINX MEXaHH3MOB pcaimsanuunu

TpeboBanmii kK pe3ynbTaTaM OCBOSHHSI OCHOBHBIX 0OOpa30BaTENBHBIX MpOrpaMM (eaepaabHOro

TOCY/IapCTBCHHOTO cTaHmapra. [lmaHupyembie pe3ynbTaThl HEOOXOIUMBI KaK OPHEHTHUPHI B

OXHNAaCMBbIX y‘I€6HBIX JOCTHIKCHUAX BBIITYCKHUKOB.

1)

2)

3)

4)

5)

6)

7
8)

1)

2)
3)

JIMYHOCTHBIE:

OTBCTCTBCHHOI'0O OTHOLICHHA K YYCHHIO, TOTOBHOCTU U CIIOCOOHOCTH O6yT~IaIOHII/IXC${ K

CaMOpPAa3BUTHIO ¥ CAaMOOOPA30BAHMIO HA OCHOBE MOTHBALIMH K 0OyYEHHIO U IT03HAHUIO;

(1)0pMI/IpOBaHI/I$I KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HI€HI/II/I U COTPYAHUUYCCTBC CO
CBEPCTHUKAMH, CTApUIMMHM U MIQJAIIUMH B 00pa3oBaTeIbHON, yueOHO-HCCIIEeI0BATEIbCKOM,

TBOpLIeCKOI;’I " Jpyrux Buaax ACIATCIbHOCTHU,

YMEHHS SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIH B YCTHON M MUCbMEHHOW peuH, MOHUMATh
CMBICTT TIOCTaBJIEHHOW 3a/lauM, BBICTPAWBATh apPryMEHTAlMI0, TPUBOJUTH MpPUMEPHl U
KOHTPIPUMEPBHI;

MEPBOHAYAILHOTO TPEJCTABICHUS O MaTeMaTU4YecKoil Hayke Kak cdepe 4YeIoBe4YecKOou

JCATCIIbHOCTH, 00 sramax eé pa3BuTHUA, O €€ 3HAUYMMOCTH JJIsI Pa3BUTHA HUBUJIU3ALUHA,

KPUTHUYHOCTHU MBIIJICHUS, YMCHHS pPacCliO3HABATh JIOTUYCCKU HEKOPPCKTHBIC BBICKA3bIBAHMA,

OTJINYaTh T'UII0TEC3Yy OT (baKTa;

KpCaTUBHOCTHU  MBIIUJICHUA, HWHHUIOHWATUBBLI, HAXOAYUBOCTHU, AKTUBHOCTH IIpU PCHICHHUH

apI/I(bMeTI/ILIeCKI/IX 3aJa4,
YMCHHA KOHTPOJIMPOBATH MPOLECC U PE3YJIbTAT y‘le6H0fI MaTeMaTUYEeCKON JACATCIIBHOCTH,

(I)OpMI/IpOBaHI/IH CIIOCOOHOCTH K OMOIHUOHAJIBbHOMY BOCHPUATUIO MATCMATHUUYCCKUX O6’b€KTOB,

3a/1a4, peLIeHUH, PACCYKIACHUI

Memanpeomemnmnuie:

CIIOCOOHOCTH CaMOCTOSTEILHO IJIAaHUPOBATh AJIBTCPHATHUBHBIC IIYTU JOCTHUIKCHUS ueneﬁ,

0CO3HAHHO BBIOMpaTh Hanboee 3(h(HheKTUBHBIE CIIOCOOBI PEIIeHUs] YIeOHbIX U
M03HaBaTENbHBIX 33/1a4;
YMEHUS OCYLIECTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMbIE KOPPEKTHUBBI;

CIIOCOOHOCTHU AICKBATHO OLCHHUBATH IIPABUJILHOCTH HJIA OIIMOOYHOCTh BBIMOJHEHUS y‘leGHOﬁ

3aJga4u, eé O6’LCKTI/IBHYIO TPYAHOCTH U COOCTBEHHBIE BO3MOXKHOCTH €€ PCUICHUAA,



4) yMeHUs yCTaHaBJIMBaTh NPUYMHHO-CICICTBEHHBIC CBSI3M;, CTPOUTH JIOTHUECKHE PACCYXKICHUS,
YMO3aK/II04YeHUs (MHAYKTUBHBIE, IEAYKTUBHBIE U [10 AaHAJIOTUHU) U BBIBOJIBI;

5) yMmeHwus co3aaBath, MPUMEHSITH U IPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJIEIIU
U CXEMBI JIJIsl pelieHus yueOHBIX U MO3HABaTENbHBIX 33/1a4;

6) pa3BUTHsS CIOCOOHOCTH OPraHU30BBIBATh YUCOHOE COTPYAHUUECTBO M COBMECTHYIO JACATEILHOCTD
C YyUHTEJIEeM M CBEPCTHUKAMU: OIPENENSATh LENH, pacpeaeisTh QYHKIUN U POJIM yIaCTHUKOB,
B3aUMO/ICHICTBOBATh U HAXOAUTH OOIIME CIOCOObI pabOThl; yMEHUSI padOTaTh B IPYIIIE: HAXOIUTh
oO11ee pelleHne U paspemarb KOHQIUKTHI Ha OCHOBE COTJIaCOBAHUS MO3UIIMNA U y4€Ta UHTEPECOB;
CIIyIIaTh NapTHEpA; GOpMyIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

7) dopmupoBanus yueOHON U OOIIETIONH30BATEIHCKONH KOMIIETEHTHOCTH B 00JIACTH MUCIIOJIb30BAHUS
MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoThid (MKT xoMIieTeHTHOCTH);

8) mepBOHAYATIBHOTO MPEJCTaBJICHHUs 00 MISSIX M O METOJaX MAaTEeMaTHKH Kak 00 YHHBEPCATbHOM
S3bIKE HayKU U TEXHUKHU;

9) pa3BUTHS CIOCOOHOCTH BUJICTh MATEMATHUYECKYIO 3a/1a4y B IPYTUX TUCIUILTHHAX, B OKPYXKAFOIICH
KHU3HU;

10) yMeHHMS HaxXOIWTh B Pa3IMYHBIX HCTOYHHKAX HH(DOPMAIIHIO, HEOOXOIMMYIO IS PELICHHUS
MaTeMaTH4eCKUX MpoOJeM, U MPEACTaBIATh €€ B MOHITHON (opme; MPUHUMATH pPEIICHHE B
YCIIOBHSIX HETIOJTHOW U U30BITOYHOM, TOUHOM M BEPOSATHOCTHON MH(MOpMAITUH;

11) yMeHHs HOHUMATh U MCIOJIb30BaTh MATEMAaTHYCCKHUE CPEICTBA HATIISIHOCTH (PUCYHKH, YSPTEIKH,
CXEMBI U JIp.) JAJIsl WLTIOCTPALMK, HHTEPIIPETALUY, apTyMEHTAI1H;

12) yMeHMs BBIIBUTaTh TMIIOTE3bl TIPH PEHICHUU Y4EOHBIX 337a4 U TIOHMMaHHs HEOOXOJAUMOCTH UX
MIPOBEPKH;

13) noHMMaHuUs CYIHOCTH aIrOPUTMHUYCCKHUX MPEINUCAHUNA U YMCHHUS ICUCTBOBATh B COOTBETCTBUU
C TPEJUI0KEHHBIM aJITOPUTMOM;

14) yMeHHsST CaMOCTOSTENILHO CTaBUTh IICJH, BBHIOMpATh M CO3/aBaTh AJTOPUTMBI JUIs PEIICHHS
y4eOHBIX MaTeMaTHYECKUX IPOoOIIeM;

15) criocoOHOCTH TUTAHUPOBATh M OCYILECTBIATH JCSITEIbHOCTD, HANPABICHHYIO HA PEIICHHE 3a71a4

HCCIIEI0BATENILCKOTO XapakTepa.
Ilpeomemnuwie:

1) BnangeHue 6A30BBIM MOHATHHHBIM ANApaTOM 10 OCHOBHBIM pa3jieliaM COACPKAHHUSL;

2) BIIAJICHUE HABBIKAMH BBIYHCIICHUI C HATYPAJIbHBIMHU YHCIAMH, OOBIKHOBEHHBIMH.

3) YMCHHEC pPCeIIaTb TCKCTOBBIC 3aJdadun apI/I(bMeTI/ILIeCKI/IM CHOCO6OM, HCIOJIB3Yyd PAa3JINYHBIC

CTPAaTCrun U CIIOCOOBI pPacCyx AICHUA



4) ycBOCHME Ha HArJsiIHOM YPOBHE 3HAHUI O CBOWCTBAX IUIOCKHX W TPOCTPAHCTBEHHBIX (QUTYP;
npuoOpeTeHne HAaBBIKOB UX HM300paKEHUS; yMEHHUE HCIIOJIb30BaTh T'€OMETPUUYECKHNA SI3BIK JUIS

OTMCAHUs MTPEAMETOB OKPYKAIOIIETO MUPA;

5) npuoOpereHue OMbITa WU3MEPCHHUS JUIMH OTPE3KOB, BEJIMYHMH YIJIOB, BBIYMCICHUS ILIOIIAJICH;

[IOHMMAaHHE WU U3MEPEHUE AJIUH IUIOLIAIEH;
6) 3HAKOMCTBO C HJICSIMH PaBEHCTBA QUTYD;

7) yMeHHE TIPOBOJUTH HECIIOKHBIC TNPAKTHYECKHE pPACUYEThl (BKIOYAIONIUE BBIYMCICHUS C

IMPOUCHTAaMH, BBIIIOJTHCHUE H€06XOI[I/IMI>IX I/ISMGPCHI/Iﬁ, HCIIOJIB30BAHUEC TPUKUJIKHA U OHGHKI/I);

8) TNoHMMaHWe W UCIOJIb30BaHUE MH(MOPMAIIUH, MPEACTABICHHON B GopMme TaOIuIl, CTOIOYATON U

KpYTrOBOW IMarpaMmsl;

9) BBIYUCIIMTCIIbHBIC HABBIKW: YMCHUC IMMPUMCHATH BBIYHMCIHMTCIBHBIC HABBIKU npu PCIICHUN

IMPAaKTUYCCKUX 3aaa4, 6BITOBLIX, KyJIWHApPHBIX U JPYIruX pacdyeTrax.

10) reomerpruecKre HABBIKU: YMEHUE PACCUMTATh MEPUMETP MPH PEIICHUU TPAKTHYCCKUX 3324 Ha

COCTaBJICHUE CMEThI HA PEMOHT MMOMEIIECHUH, 3a/1a4U CBA3aHHBIE C TU3AITHOM.

11) aHanu3upoBaTh M OCMBICIMBATH TEKCT 3aJaud; MOJEIMPOBATH YCIOBHE C IMOMOIIBIO CXEM,
PUCYHKOB; CTPOUTH JIOTHUECKYIO LIETIOUKY PacCy>KICHHM; KPUTHUECKHU OLIEHUBAThH IMOJYUYEHHBIH

OTBET;
12) permiate 3a1a4u U3 peaabHON MPAKTHKHU, UCIOJIB3YS IPH HEOOXOIUMOCTH KAIbKY/ISTOD;
13) u3BaCKaTh HEOOXOIUMYIO HH(POPMAIIHIO U3 TEKCTA, OCYIICCTBIATH CAMOKOHTPOJIB;

14) HU3BJICKATb I/IH(bOpMaI_II/IIO nu3 Ta6J'II/IH U JyarpamMMm, BBIIIOJHATH BBIYMCIICHHA I10 TaOJIMYHBIM

JaHHBIM;

15) BhIMONHATE COOp MH(OpPMAIMK B HECIOXKHBIX CIIydasX, HPEACTaBIATh HH(OOPMAIUIO B BHIC

Ta6J'II/II_[ " JuarpamMm, B TOM YUCJIE C IOMOIBIO KOMIIBIOTCPHBIX IIPOTpaMM;
16) BBIIIOJIHATH BBIYUCIICHUA C pCAJIbHBIMH JAHHBIMU

17) BBIIIOJIHATD ITPOCKTHI 110 BCEM TEMAM JJAHHOTO KypcCa, MOAC/IIMPOBATb TCOMETPUICCKUC

O6"J':>€KTI>I, HCIIOJIB3YsL 6yMary, IJIaCTUJINH, TPOBOJIOKY U P.



COJEP)KAHME KYPCA

1. Moaynab «YpaBHeHHsI: IPOCTO, C105KHO, HHTEPECHO»

VYpaBHeHUsT B IENbIX YKCIax ParnyoHanbHele W JApOOHBIE ypaBHEHHA. Y PaBHEHUS,
comepxkame  MoAynb. MppanmoHanbHble ypaBHeHHs. HecranmapTHble CHOCOOBI pemieHus
ypaBHeHui. MccnenoBanue KBapaTHOTO YpaBHEHMS.

2. Moayab «MaTeMaTHKa B peajibHO# KU3HU. 3a7a4m»

Tumer 3agay. Metonsl u crocoObl pemienust 3amad. OCHOBHBIE CIIOCOOBI MOIETHPOBAHHS
3agau. CocTaBiieHUs IJIaHA pelleHus 3ajJad. PaBHOMEpHOe JBIKEHUE. 3a/1auu Ha JABHKCHHE 110

peKe, cyle, BO3AyXy. 3a/1auu Ha OTpe/ieTIeHHue CpelHel CKOPOCTH IBMXKCHHS. 3a1aun

«Ha COBMECTHYIO paboTy». OcHOBHas Qopmyia mporeHTOB. [IpocTeie U CIIOKHBIE MPOIICHTHI.
CpenHuii MpOLEHT U3MEHEHUs1 BenuruHbl. OOIIMiA MPOLIEHT U3MEHEHUs BeInUnHBbL. [IpolieHTHbIe
BBIUUCICHUA B JXHW3HCHHBIX CI/ITyaIII/ISIX. BaHKOBCKI/Ie OHepaHI/II/I. 33}13‘—11/1 CBSIBAHHBIC C
OankoBckuMHU pacu€étamu. KoHreHnTpamus BemecTBa. l[IporeHTHOE conaep:kaHuE BEIIECTBA.
KonnuectBo BemiecTBa. PasHOypoBHEBBIE 3aJjauyM Ha CMECH, CIUIaBbl, pAacTBOPBI. 3ajlayd Ha

«OTITUMAJIBHOE PEIICHHEY.
3. Moayab «Harasignasi reoMmeTpusi»

Tpeyronbauku. Pa3nuunple cOCOOBI HAXOXKIEHHWS IUIOMATU TpeyrojbHuka. CBoHcCTBa
mwionfage. OCHOBHBIE COOTHOUIEHHS B  MPAMOYrOJBHOM  TpEyroJibHuke. PemieHue

MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. CBOICTBa IJIONIaei OIOOHBIX TPEYTOJIbHUKOB.

UYetbipexyroibHuky. CBs3b KBaIpaTOB IMaroHaiel napauienorpaMma 1 KBaJpaToB €ro CTOPOH.
Paznuunbie Qopmynbl A HAXO0XKACHUSA IUJIOLIAJEH YeThIPeXyroJibHUKOB. [IpaBuibHbIE
MHOTOYTOJIbHUKH. OKPY>KHOCTb. YTJIbl B OKPYKHOCTU. Teopema 00 oTpe3Kax MepeceKarouuxcs
xopa. CBoiicTBa KacareibHbIX. BrivcanHas U onucaHHas OKpPYKHOCTU. [[nMHA OKpY>KHOCTH U

AYTH. IInomanp Kpyra, CCrMeHTa U CEKTOpa.

Bextopsl. OcHoBHbIe (hopmyibl. CBoiCTBa. YT0a MeX 1y BekTopamu. CKaJsipHOE MPOU3BEICHHE

BCKTOPOB. Meton KOOpAMUHAT. TeopeMa CHUHYCOB, TCOpEMa KOCUHYCOB. Pemenue TPEYrOJIbHUKOB.



KaJ’[eH}IapHO-TeMaTI/I‘IeCKOQ IJIAHUPOBAHUE

Ne Ne Tema Bcero ILnanupyembie pe3yJibTaThl 00yUeHHUsI 110 TeMe
n/m | ypoka 1acos
(Ha Temy)
YpaBHeHusi: IPOCTO, CJ10:KHO, MHTepecHO (11 1)
1 1
VYpaBHEHUS B LIETBIX YACITAX 1
YyeHuk Haydurcs:
2 2-3 1) pemiatb OCHOBHBIE BHUJbI pAaIlMOHAJIBHBIX YpaBHEHUH C OJHOW MEpEeMEHHOMH,
PanmoHanbsHble U IpOOHBIE ypaBHEHHUS. 2 CHCTEMBI IBYX YPABHCHHH C IBYM: IICPCMCHHBIMHU,
2) MOHMMAaTh ypaBHEHHWE KaK BaXHEUIIYI0 MaTeMAaTHYECKYI0 MOJENb IS
OTIMCaHWSI ¥ U3yYCHUST Pa3HOOOPA3HBIX pEeANbHBIX CUTYAIUH;
3 4-5 YpaBHEHHSI, COACpIKAIINE MOTYTb. 2 ¥ p p p yauun, .
3) mpuMeHATh rpadudeckne NpPEACTaBICHUS Il HCCICIOBaHHS ypaBHEHHUH,
4 6-7 UCCIICIOBAHMS U PEIIEHUS CUCTEM YPaBHEHUH C IByMsl IEPEMEHHBIMH.
VIppanHoHabHEIE YPABHEHHS. 2 VY4eHUK NOJy4UT BO3MOKHOCTD:
1) OBJAJETh CIEHUAIBHBIMY ITPUEMAMU PEUICHHS YPABHEHHI U CUCTEM YPaBHEHUH
G 5.9 YBEPEHHO MPUMEHATH anmnapar ypaBHEHUH I pelleHusl pa3HOOOpa3HbIX 3a1a4
U3 MaTEMaTHKH, CMEXHBIX IIPEIMETOB, IIPAKTUKU
Hecrangaptable cnocoObl  pemieHus 2 .
g IPUMEHSATh TpapuuecKre NPeAICTaBICHUS Ui UCCIe0BaHUs YPaBHEHUH, cCTEM
YPaBHEHUH. .
ypaBHEHUH, coepKainx OykBeHHbIE KOA(DPHUITUEHTHI.
6 10-11
HccnenoBanue KBaipaTHOTO ypaBHEHHUs 2
MareMaTHKa B peajibHoii ku3Hu. (13 1)
7 12 Twumne! 3amay. MeToabsl U crioCOOBI 1 Y4eHUK HAyIUTCS:
pemenus 3anaq. 1) HaXOJUTh OTHOCHTEIIBHYIO YACTOTY M BEPOSTHOCTh CITy4aifHOTO COOBITHS,
8 13 OcHOBHBIE CIOCOOBI MOJIETUPOBAHMS 1 2) pemath KOMOMHATOPHBIE 3a7aUK 110 GOpMyIIam;
3ajau.
9 14 OcHoBHas Gpopmyiia MPOLIEHTOB. 1




10 15 [IpocThie U cl10XKHBIE TPOLEHTHI. 1 3) BBINOJHATH TOKICCTBEHHBIC MPEOOPA30BaHKS PALIMOHAIBHBIX BEIPOKCHHUN HA
_ OCHOBE NPaBWJI ICHCTBHUIA Ha/l MHOTOWICHAMH U aJIreOpanyecKuMH JpoOsIMu;
11 16 CpenHuii NPONEHT H3MEHEHNA 1 4) penrath 0OAHKOBCKHUE 33/]a4H MOBBIIICHHOTO YPOBHSI;
BCUAMHBL Y4eHUK NOIYyIUT BO3MOKHOCTB:
12 17 OO1uii TPOLICHT H3MCHEHHS BETHINHBL. 1 1) MOHATH, YTO YHCIIOBBIC TAHHBIC, KOTOPBIC UCTIOIB3YIOTCS IS
13 18 TponeHTibIe pep———— . 1 XapaKTePUCTHKH 06361(1(‘5013 OKPYXKAIOIIEro MHUpa, ﬂBHSIIOTCg )
JKH3HEHHBIX CHTYALIAX, NPEUMYIIECTBEHHO NPUOMIKERHBIMH, UTO MO 3AIHCH NPHOIKEHHBIX
3HAYCHUH, CO/IepKAIIUXCS B MHPOPMAIIMOHHBIX HCTOYHUKAX, MOXKHO CYIIUTH O
14 19-20 | BankoBckwue onepanuu. 3agadu 2 MOTPELIHOCTH TPUGITHKEHIS
CBSI3aHHBIC C OAHKOBCKMMHU pacuéTaMu. 2) TOHSITh, YTO MOTPEUIHOCTh PE3yNIbTaTa BEIYUCICHUI ODKHA OBITh
15 21-22 2 COM3MEPHUMA C TIOTPELIHOCTHIO UCXOTHBIX IaHHBIX;
Konnenrpanust Bemectsa. [IpomeHTHOE 3) npuoOpecTH MepBOHAYAIBHBIN ONBIT OPraHU3aIiK cOOpa TAHHBIX MTPU
cozepkanne BemecTBa. KosmaecTBo NIPOBEICHUH OTIpOCca OOIIECTBEHHOTO MHEHUS, OCYIIECTBIISITh UX aHAJH3,
BEIIECTBA. NPEJICTaBIISITh PE3YNIbTAThl OTPOCa B BHJIE TAONHUIIHI, IUATPAMMEI;
4) nproOpeCTH OMBIT MPOBENCHHS CITyYalHBIX IKCIIEPUMEHTOB, B TOM YHCIIE C
16 23 Pa3sHOYPOBHEBbIE 3a/aYM HA CMECH, 1 IIOMOIIBIO KOMITBIOTEPHOTO MOAEIUPOBAHUS, HHTEPIPETALIMM UX PE3YIIbTAaTOB;
CILIaBbl, PACTBOPSI 5) Hay4InTHCS HEKOTOPBIM CIICIHATBHBIM IPHEMaM PelICHHUsI KOMOMHATOPHBIX
17 24 3amaun Ha 1 3ajat
OTITHMATTLHOE PEIICHHE» IPUMEHSATH TOKIECTBEHHbIE IPE0Opa30BaHus U1 pEIIeHUs 3aad U3 pa3IMuHbIX
paszenoB Kypca.
Harasanas reomerpus (9 1)
18 25 Y4eHUK HAyUUTCS:
Paznuunble criocoObl HAX0XKICHUS 1 1) mOJB30BAThCA A3BIKOM I'€OMETPUM ISl ONMCAHUS MPEAMETOB OKPY)KAOLIETo
IUTOIIAM TPEYTOJIbHUKA. MHpa U UX B3aUMHOTO PacIOJIOKEHUS;
2) pewaTh 3aJjaudl Ha JIOKA3aTelIbCTBO, ONMUPASACh HA U3y4YE€HHbIE CBOMCTBA (Uryp
19 26 Y OTHOIICHUH MEXIy HUMU U NPUMEHSS N3ydeHHbIE METO/Ibl J0Ka3aTeNIbCTB;

CBo¥icTBa ILIOMIAAEH.




20 27-28 3) pemwlath ~ OPOCTEHIIME TUIAHUMETPUUECKHE 3aJa4M B IPOCTPAHCTBE;
CBsi3b KBaJIpaTOB  JHMaroHaiei 4) BBIYUCIISTH IUIOLAAN TPEYTOJIbHUKOB, IPSIMOYIOJIbHUKOB, [TapaJlIeIOrPaMMOB,
napajuiesiorpaMmma 1 KBaJpaToB €ro Tpaneuui, KpyroB 1 CEKTOPOB Pa3IMYHBIMU CIIOCOOaMU;

CTOPOH. Y4eHUK MOJIyYUT BO3MOKHOCTB!
1) oBJa/ETh METOJAaMU PEIICHUS 3a/1a4 Ha BBIYUCICHUS U JJOKa3aTEeJIbCTBA:

21 29-31 METOJOM OT IIPOTUBHOI'0, METOJOM og00Hs, METOOM Hepe60pa BapHaHTOB U
Pasmudnbie GOPMYITHI 715 HAXOMKICHHUS METOJIOM F'€OMETPUUYECKUX MECT TOUEK;

IUIONIA/IEH YeThIPEXyroIbHUKOB. npuodpecTn ONBIT NPUMEHEHUs anredpanyeckoro 51
TPUTOHOMETPUYECKOTO ammapara W HUACH JBIDKEHHUS TP  PEIICHUU
F€OMETPUYECKUX 3aa4;
3) Hay4uThCs peulaTh 3a1auu Ha MIOCTPOEHHUE METOJIOM

22 32-33 | 3amaun Ha OKPYXKHOCTB F€OMETPUUECKOro MecTa TOUeK U METOJIOM MOJ00uS;
BBIYUCIISITH TUIOIAAN (PUTYP, COCTABICHHBIX U3 IBYX WU
0oJee MPSMOYTOJILHUKOB, ITapaIeIorpaMMOB,
TPEYroJIbHUKOB, Kpyra U CEKTopa

23 34 Urorosoe 3ansitue




HpI/IMepHLIe TEMbI IPOCKTHBLIX U UCCJICA0BATEC/IbCKUX paﬁoT:

3aauy U3 MOBCETHEBHON KU3HU

3ajauy MPaKTUUECKON HAIIPaBJIEHHOCTU
Hy>xHbI 11 IPOLIEHTHI B KU3HU?
CrapuHHbIe 331241

Wcropus pa3BuTus yueHus o0 ypaBHEHMSIX.
JleTonuch OTKPBHITUN B MUPE YUCEN U QUTYP.
Mertox noo0us B 3a/1a4ax Ha MOCTPOCHUE.

AN N N NN

IIpeonacaemvie memvl YCl08HbI.
Yuawuecs mozym kKoHkpemusuposams hopmyauposKy membi, 8blOpams ceoro.
Paboma moocem 6vimos oghopmaena 6 eude npezenmayuu, Kpocceopod, coobujenus,

PUCYHKA Uiu niakama



o U AW

OIIMCAHUE YYEBHO-METOJNYECKOI'O U MATEPUAJIBHO-
TEXHAYECKOT'O OBECIIEYEHUS OBPA3OBATEJBbHOM JEATEJIbHOCTH

OcHoBHas JIUTEpaTypa:
Hunaktuyeckue matepuanbl: AnekcanjapoBa JILA. Anrebpa 7, 8, 9. CamoctosrenbHbIe
pabotel. M. : Muemo3uHa,2018

AnekcannpoBa JI.A. Anrebpa7, 8, 9. Kourpoinbnsie pabotel. M.: Muemo3una,2017
JI.C.Atanacsn u np. «I'eomerpus 7 — 9» Yuebnuk. M.: [Ipocsemenne, 2019

H.b. MenbaukoBa. I'eomerpust 7, 8, 9. KontposbHbie paboTel. M.: Dx3amen, 2017
A.B. ®apkos. Tectsl o reomerpuu 7, 8, 9. Dx3amen, 2017

H.b. MensnukoBa, I'.A. 3axapoBa. JlugakTudueckue Matepuansl 1mo reomerpuu 7, 8, 9. M.:
Ox3amen, 2018

JononHuTeBLHAS JJUTEPATYpPA:
SAmenko N.B. u np. Marematuka. 3 moayns. 30 BapHaHTOB THUIIOBBIX TECTOBBIX 3ajaHui. 30
TUINOBBIX BapuaHTOB. — M.: Dk3ameH, 2019.
3000 3amau ¢ orBeTamu mo Maremaruke. / moa pena. Cemenosa A.JI., Amenxo U.B. — M.:
Ok3amen, 2019.

A.A. MakcrotuH. Marematuka-9. YueOHoe mnocobue aisi MOArOTOBKH K BBITYCKHBIM
9K3aMeHaM 3a 9 Kjacc M BCTYMUTENbHBIM 3K3aMeHaM B JIMIIEH, THMHA3UU, MAaTEMAaTUYECKUE
kiaccel. Camapa, 2018

Mertoanueckne Matepuansl: Mopakosud A.I'. Anrebpa, 7 -9. Metoaudeckoe mocodue st
yuutened. M.: Maemo3una,2010

JJIeKTPOHHBbIE CPeCTBA 00yYeHUS:
Briconkuii 1. P. Borpockl u 0TBETHI. ATINENSIUA.

http://schoolmathematics.ru/apellyaciya-eqe-voprosy-i-otvety-vysocKij-i-r

JIbicenko @.d. Maremaruka. TemaTnyeckue TeCThbl.l ' eOMeTpHsi, TEKCTOBBIE 3a/1a4H.
http://www.alleng.ru/d/math/math450.htm

OtkpeIThIi Oank 3agad OI'D: http://mathgia.ru:8080/or/gial2/
Oun-naitn tectsr: http://uztest.ru/exam
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http://www.examen.biz/serii.html?addfield1=%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0+%D0%90.%D0%9B.%2C+%D0%AF%D1%89%D0%B5%D0%BD%D0%BA%D0%BE+%D0%98.%D0%92.&filter=1
http://schoolmathematics.ru/apellyaciya-ege-voprosy-i-otvety-vysockij-i-r
http://schoolmathematics.ru/apellyaciya-ege-voprosy-i-otvety-vysockij-i-r
http://www.alleng.ru/d/math/math450.htm
http://www.alleng.ru/d/math/math450.htm
http://mathgia.ru:8080/or/gia12/
http://mathgia.ru:8080/or/gia12/
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