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1. MOSICHUTEJIBHAS 3AITUCKA
1.1 Hopmamugeno-npagossie u UHCMPYKMUBHO-MEMOOUUECKUE OCHOBAHUA PA3PAGOMKU Padoyeil nPOZpPamMmbl

PaGouast mporpamMma Ho MareMaTHKE JJIsi OCHOBHOW IIKOJNBI NpegHasHaueHa aist oOydarommxcs 5 — 9 wiaccoB MAOVY «JIumeit Ne 121 um. I'epost Coserckoro Coroza
C.A.AxtsmoBa» CoBerckoro paiioHa r. Kasanu, u3y4arommx npejmMeTsl MaTeMaTuka B 5 — 6 kiaccax, anredpa u reomerpus B 7 — 9 xiaccax.

Pabouan npozpamma OO0 no mamemamuxe coCmaenena ¢ y4emom HOpMamueHo- npaeoeoil ochoesl PIOC 00O0:
1. ®enepanprbrii 3akoH «O6 oOpasoBannu B Poccuiickoit @eneparmmy» ot 29.12.2012 Ne 273-D3 (¢ n3MEeHEHUAMH U JOTIOTHEHUSMH )
2. ®enepanbHBII roCcyIapCTBEHHBIH 00pa30BaTEbHBIN CTAHAAPT OCHOBHOTO O0IIEro 00pa3oBaHus (C M3MEHEHUSMH U JTOTIOTHEHUSIMH)
3. IIpumepHas ocHOBHas 0OpazoBaTelIbHAs MPOTrpaMMa OCHOBHOTO o01miero oopasoBanus (mpotokoi Nel/15 ot 08.04.2015r.)
4. Tlpuxa3z MunHCcTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparmu ot 17.12.2010 1. Ne 1897 «O6 yTBepkaeHnn (heaeparbHOro TOCyIapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAAPTA
OCHOBHOTO 00111er0o 00pa3oBaHus (¢ m3MeHeHusIME oT 31.12.2015t. Nel1577)
5. Ilucemo MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @enepannu ot 28 okts0pst 2015r. Ne08-1786 «O paboumx nporpaMmmax yueOHBIX IPEIMETOBY
6. TocynmapctBenHas nporpamma Poccuiickoii denepanyu «Pa3surne oopazoBanus Ha 2013-2020 roas! (mpunsrta 11.10.2012r. Ha 3acenanuu [IpaBurenscra Poccuiickoit ®enepannm).
7. HammonaneHast o6pa3oBarenbHas MHAIMaTHBa «Haria HoBas mIkosay.
8. IlocranoBnenue IlpaButensctBa Poccmiickoit ®enepaumu ot 15.04.2014r. Ne 295 «OO0 yTBepKAEGHHHM TOCyAapcTBEeHHOW mnporpammbl Poccuiickoit @enepanun «PazButne
oOpazoBanusi» Ha 2013 — 2020 ropr.
9. TlocraHoBneHnue [TaBHOTO TOCYIapCTBEHHOTO caHMTApHOrO Bpada P® ot 29.12.2010 roma Nel89 «O0 yreepxknenuu CaulluH 2.4.2.2821-10 « CaHHTapHO - 3MUICMUOIOTHUCCKUE
TpeOOBaHMUs K YCIOBUSIM U OpraHU3aluK 00YUICHHs B 001Ie00pa30BaTeIbHBIX YUpexkaeHusX (3apeructpuposano B Munrocre PO 03.03.11 ,Ne 19993).
10. [Tpuka3 MunobpazoBanust Poccun ot 09.03.2004r. Nel312 «O6 yrBepkaeHun (emepanbHOro 0a3UCHOrO yueOHOTO IUIaHa M IMPUMEPHBIX yIeOHBIX IUIAaHOB [UIS 00pa30BaTEIbHBIX
yupexaennit Poccuiickoit @enepanuu, pearu3yrmux nporpaMmsel o0mero odpasoBanus» (¢ m3meHeHusME: 0T 20.08.20081.Ne241; ot 30.08.20101.Ne889; ot 03.06.20111r.Ne1994; ot
01.02.2012r.Ne74).
11.MMpuka3 MwunobOprayku Poccum ot 30.08.2013r.Nel015 «OO6 yrBepxknmennn Ilopsaka opraHu3allid M OCYIIECTBICHHS 00pa30BaTeNbHONH NEATETPHOCTH TI0 OCHOBHBIM
001meo6pa3oBaTeNbHBIM NIPOrpaMMaM — 00pa30BaTeIbHBIM IIPOrpaMMaM HadallbHOTO OOIIET0, OCHOBHOTO OOIIETo M cpeHero ooIero oopasoBaHusl.
12. TIucbmo MuHunctepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanun ot 28 okrsiopst 2015 roxa Ne08-1786 «O pabouux nporpamMmax y4eOHBIX PEJAMETOBY.
13. 3akona Pecniyonuku Tatapcran « O6 o6pazoBanuu» ot 22.07.2013r. Ne68 — 3TP u nqpyrux 10KyMEHTOB pErHOHaJIBHOTO YPOBHSI.
14. YcraBa u yueOHOro 1uiaHa MyHHIMIIAIEHOTO aBTOHOMHOTO 001ieo0pasoBatenbHoro yupexaenus «JIumei Ne 121 umenu ['epost Coerckoro Coroza C.A.AXTsiMOBa
15. I[TpumepHBIe IpOrpaMMBI OCHOBHOTO oOmiero o6pazoBanms. Matematuka 5-9 kinacesl — M:IIpocBemenne, 2011 *ABropckue mporpaMmel: Matematuka. COopHMK padouunx
nporpaMm. 5-6 Kjacchl: mocobue Ui yuuTesnei oOiieoOpasoBatenbHbIX opranusaiuii / [coct. T.A. Bypmucrtposa]. - M.: Ilpocsemenue, 2019; Aaredopa. CoopHUK padoumx
nporpamm. 7-9 kiaccel: mocobue s 061eo0dpazoBaTenbHbix opranusamuii /[coct. T.A. Bypmuctposa]. - M.: IIpocserenue, 2019; I'eomerpusi. CoopHUK padouux mporpamm. 7-9
KJIACCHI: ITocobue 1t 001eoopa3oBaTebHEIX opraam3anuii / [cocT. T.A. Bypmucrposa]. - M.: IIpocBemenne, 2019.

PabGouas mporpamma BKIIIOYAET YETHIPE pasjesa:

e [loscHuTenbHAS 3aMMCKA, 1€ OXapaKTEePHU30BaH BKJIA] MpeIMeTa B JOCTI)KEHHE IeJied OCHOBHOTO 001ero o0pazoBaHus, chOpMYJIUPOBAHBI LIETH U OCHOBHBIE PE3YIILTATHI
N3y4YeHUs MIpeaMEeTa MaTeMaTHKa Ha HECKOJIBKUX YPOBHSX — JITUHOCTHOM, METAIIPEAMETHOM U IIPEAMETHOM, J1aeTCs 00IIast XapaKTepUCTHKA Kypca, ero MECTO B IPUMEPHOM
y4eOHOM IUIaHe;

e [Inmanupyemsle pe3yabTaThl OCBOSHHS YUeOHOTO IIpeaMeTa, Kypea;

e OcHOBHOE coziepkaHne yueOHOTOo MpeaMeTa, Kypea, TAe MPeACTaBIeHO H3yIaeMoe CoJiepKaHne, 00beIMHEHHOE B COJIepKATEIbHbIEC OJIOKH;

e TemaTHueckoe IIAHUPOBAHHUE C YKa3aHUEM KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOCHHE KAXKIOH TEMBI.



1.2 Llenu u 3a0auu usyuenus mamemamuxu

porpamma OO0 no MaTeMaTHKe OITUPACTCSI HA OCHOBHBIC HAIIPaBJICHHS TOCYJapPCTBEHHOM MOJIMTHKH B 001aCTH 00pa3oBaHus, pelycMaTpUBaIOIIne:

® co3/1aHHUe YCJIOBHIi JUIs TIOJTHOIIEHHOTO Pa3BUTHS JMYHOCTH, NPOJIODKEHUS 00pa30BaHusl, HHTETPAL[MX JITYHOCTH B HAIIMOHAIBHYIO M MHUPOBYIO KYJIbTYPY;

e co3/1aHMe YCJIOBHIl /Ul MONydeHHs] (yHIAaMEHTAJIbHOW MOATOTOBKH Kak 0a3bl MpOoQecCHOHATBHOIO 00pa30BaHMs; NPHUKIAJAHYI0O W MPAKTHYECKYIO0 HANPaBICHHOCTb
00pa3oBaHus;

e ofecreyeHne yCJOBMii, HEOOXOIUMBIX /IS AOCTH)KEHHS OXHMIAEMBIX PE3yJbTaTOB 00pa3oBaHMs (00sS3aHHOCTh TOCYNapcTBa), M UCIIOJIB30BaHHE IPEIOCTABICHHBIX
BO3MO>KHOCTEH IS TIOJTYYEHHS KaueCTBEHHOTO 00pa30oBaHusI (005S3aHHOCTh 00YJaIOINXCs);

e o0ecneyeHue eIUHCTBA O0pa3oBaTeNbHOrO MpocTpaHcTBa P® (oOpaszoBaTeibHBIE CTaHAAPTH (QUKCHPYIOT TpPeOOBaHHUS K pe3yiIbTaTaM OCBOSHHS OCHOBHBIX
00pa3oBaTeNbHBIX MPOTPAMM, HO HE OTPAaHUUMBAIOT PA3BUTHS CIICIU(UUECKUX HAIIMOHAIBHO-PETHOHAIBHBIX II0OIX0/I0B);

® [[eJ1b 00Pa30BaHUS - PA3BUTHE JIMIHOCTH 00YJaIOMIErocsi HA OCHOBE OCBOCHHS YHHBEPCAIBHBIX CIIOCOOO0B JEATEIFHOCTH (yUCHNE TIOHNMAETCS He TOJIBKO KaK YyCBOCHHE
CHCTeMbI 3HaHWH, YMEHUH ¥ HAaBBIKOB, HO M KaK MPOLECC PAa3BUTHS JINYHOCTH: JINYHOCTHOE, COLIMAIILHOE, TI03HABATEILHOE, KOMM YHUKAaTHBHOE Pa3BUTHUE);

e o0ecreyeHne MPeeMCTBEHHOCTH 00pa30BaTeJbHBIX POrPaMM HAYaIBHOTO OOIIEr0 M OCHOBHOTO 00111ero 00pa3oBaHus;

® OBbIIIEHHE 00bEKTUBHOCTH OLeHWBAHHUS 00pa30BaTEIbHBIX PE3YJIbTATOB (IIEPECTPOIKA CHCTEMBI KOHTPOJIS M OLIGHKH KauecTBa 00pa3oBaTeIbHBIX PE3YJIbTATOB Ha
OCHOBC KPUTCPHUAIBbHO-OPUCHTUPOBAHHOI'O MOJAXO0Ja K OLICHMBAHUIO U HMCIIOJIB30BaHUA CUCTEMBL 00BEKTHBHBIX I/I3MepeHI/Iﬁ KadyecTBa NoArOTOBKH BI)IHyCKHI/IKOB), T.€. CO31aHUC
eauabix KMIMoB 1)1 KaXKa0ro mpeaMera 1 Kypca.

Hcropruecky CIOXWINCH IBE CTOPOHBI HA3HAYEHHS MaTeMaTHYECKOT0 00pa30BaHus:

"  @OpakKTHYecKasi, CBI3aHHAas C IPUMEHEHNEM MOYYSHHBIX 3HAHHUH, HEOOXOIMMBIX YEJIOBEKY B €ro npodeccHoHaNbHON WK OBITOBOH AEATEIBHOCTH;
® IyXOBHasl, CBA3aHHAs C MBIIUICHUEM YEJIOBEKa, C OBJIAJICHHEM METOJa IO3HAHWS JCHCTBUTEIHHOCTH M NpeoOpa3oBaHMs MUpa, ¢ (OPMHUPOBAHHEM MPEACTABICHUI O
MaTeMaTHKe KaK 4acTH OOIIEYeIOBEYECKON KyIbTYPbl, IOHUMaHM 3HAYMMOCTH MaTeMATHKH AJIs1 0OIIECTBEHHOTO IIporpecca.

B cootserctBun ¢ @I'OC OO0 u3yueHne Kypca MaTeMaTHKH IS 5 - 9 KIlacCOB HAIIPaBIICHO HA PEeaIH3alii0 OCHOBHBIX LeJiell 00pa3oBaHUs:

e  o0ecmeyeHue TJIAHMPYEMBIX Pe3yJILTATOB IO JOCTIKCHUIO BBIITYCKHHKOM II€JIEBBIX YCTAaHOBOK, 3HaHWH, yMEHHH, HABBIKOB, KOMIIETCHIMH ¥ KOMIIETCHTHOCTEH,
OTIpEETSIEMBIX  JIMYHOCTHBIMH, CEMEHHBIMH, OOIIECTBEHHBIMH, T'OCYJapCTBEHHBIMH TOTPEOHOCTAMH M BO3MOXKHOCTSAMH OOYYaloIIeTrocs CpEeIHEro IMIKOJIBHOTO BO3pacTa,
WHJIMBHUIYaJIbHBIMH OCOOCHHOCTSIMH €0 Pa3BUTHSI U COCTOSHUSI 3J0POBbBSI

® 0CO3HAHHE 3HAYEHHsI MAaTeMATHKHM B IOBCEIHEBHOI KM3HU 4YesloBeKa, (popMUpOBaHME MPEICTABJIEHUH O COUMAIBHBIX, KYJIbTYPHBIX U HCTOPHYECKHX (DaKTopax
CTaHOBJICHUS] MAaTEMaTHYECKOH HAYKH;

e popMHpOBaHUE NPEACTABICHUI O MaTeMaTHKEe KaK YacTH OOIIedYesIOBEYeCKON KyIbTyphl, YHHBEPCAJIBFHOM SI3BIKE HAYKH, MO3BOJIIIONIEM OIMCHIBATE M M3ydYaTh peajibHBIC
NpoLecchl M SIBJIEHMSI.

JlocTrkeHre TepeYrCIIeHHBIX LeJiei MpeArnoaraeT Uisl IKOJIbI U JIMYHO JUIS KXK/I0T0 YUUTEs pellleHne cIeAyIOIUX 3a/1a4:

. odecrnieyeHUe COOTBETCTBHMS OCHOBHOM 00pa3oBaTe/ibHON NporpamMmmbl TpedoBanuam Crangapra;

. olecrieyeHne MpeeMCTBEHHOCTH HAYaJIBHOTO OOIIEro, OCHOBHOTO 001Iero oOpa3oBaHus;

. obecrieyeHne TOCTYIHOCTH TTOJy4YEHHs KaU€CTBEHHOTO OCHOBHOTO 00IIero o0pa3oBaHUsl, TOCTH)KEHNE TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOECHHS OCHOBHOIH 00pa3oBaTeNbHOM
IIPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHus BCeMH 00Y4alOIIMMHUCS, B TOM YHCIIe AeThbMU-MHBAIMIAMH U JIETbMH C OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3/I0POBbS;

. odecrieyenne 3(pheKTHBHOTO COUETAHUS YPOUHBIX U BHEYPOUHBIX ()OPM OpraHHM3aIMK 00pa30BaTENbLHOTO MPOLEcca, B3aUMOIEHCTBHS BCEX €r0 yUaCTHHKOB;

. OpPraHu3anus HHTEJJIEKTYATbHBIX H TBOPYECKHX COPEBHOBAHMI, HAYYHO-TEXHUYECKOTO TBOPUECTBA, IPOCKTHON M y4eOHO-NCCIIeI0BATEIbCKON AESTeIbHOCTH;

. COXpaHeHMe U yKpenJeHHe (pU3N4ecKoro, CUX0IOTHIECKOT0 U COIIMAILHOTO 310POBbs 00y4alouuxcs, odecredeHne nx 6e301acHOCTH;

. (¢opMupoBaHre MOTHBALMHM M3YyYeHHS MATEMATHMKH U1 TOTOBHOCTH OOYYAarOIIMXCS K CaMOPAa3BUTHIO, JTMYHOMY CaMOONPEACTICHHIO, MOCTPOCHHUIO HWHIWBHIYaIbHOM
TPACKTOPHUHU B U3YUCHHUHU IIKOJBHOTO IPEAMETA «KMaTEMATUKA,

. pa3BUTHE CHENUAJBHBIX AJA MaTeMaTHKHM CTH/Iell MBIIJIEHHsI, B YaCTHOCTH AaJTOPUTMHYECKOTO, JOTHYECKOTO M 3BPUCTUYECKOTO, HEOOXOAWMBIX AJS HM3YYCHHUS
CMEXXHBIX TUCIMIUIMH M MTPOAOIDKEHHS 00pa30BaHIsL, IS TIOTHOIIEHHON CaMOpeann3aliii B COBpEMEHHOM OOIIIEeCTBeE;

. (¢opmupoBanue y 00y4aronmxcs CNoCOOHOCTH K OPraHM3alMy CBOeii yueOHOH NeaTebHOCTH MOCPEACTBOM OCBOCHUS JINYHOCTHBIX, IO3HABATEIbHBIX, PETYIATUBHBIX U
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KOMMYHHUKAaTHBHEIX Y Y/l B HampaBieHIH NOCTAaHOBKK y4eOHBIX 3a[1a4, IOMCKa, 00pabOTKH M HCTIOIh30BaHUS HH(DOpMAIH, 0000ImEeH s CIOCO00B MOTyYeHHS 3HAHHIA;

o OCBOCHHE Cﬂel.ll/l(l)l/l'-[eCKl/lX BHA0B ACATECJIBHOCTHU B XOA€ U3YUCHNUA MATEMATHKH, TAKUX KaK ITIOCTPOCHUC MAaTEMAaTUYCCKUX MOHeHeﬁ, BBIIIOJTHCHHUE BBI‘-II/ICHeHI/II;'I, OBJIAZICHUC
CHUMBOJIMYCCKUM S3bIKOM IMPEAMETA, YMCHHC IMOJIb30BATHCA MHCTPYMEHTAMU ITPU PECHICHUU TCOMETPUICCKUX 3aJlaHuN U Ap.;
o npnoﬁpeTeHne HAaBBbIKOB H yMeHl/Iﬁ NnpeaACTaBJIATH an)opMaumo, B 3aBUCHUMOCTH OT IIOCTABJICHHBIX 3aJa4, B BUAC Ta6J'H/IHI>I, CXCMBbI, rpaq)m(a, JAuarpaMmbl, UCTIOJIb3YA

KOMIIBIOTEpHBIE ITporpamMMsl U MHTepHET.

Jnst peanmuzanun OyHIAMEHTAJIBHOTO SIpa COZIEP)KaHUSI OCHOBHOTO 00IIero oOpa3oBaHWS HEOOXOJMMO BBIJIECIUTH 0a30Bble HAIMOHAJIbHBIE IEHHOCTH: JIMYHYIO KYJBTYpY,
CeMeHHyI0 KyJIbTYypY, COIHAIBHYIO KylbTypy. Hapsay ¢ 3TUM BBIAEISIOT OCHOBONOJIATAIOIIME 3JIEMEHThl HAYYHOI'0 3HAHMSA B CpelHEH IIKoJe, TaK KaK BeChb HayYHO-TEXHUYECKUI
IIPOTpecc YeIOBeYeCTBa HANPAMYIO CBSI3aH C Pa3BHTHEM MaTeMaTWKd. [103ToMy, ¢ omHOHM CTOpOHBI, 6€3 3HAHWS MaTEeMAaTHKHA HEBO3MOXKHO BBIPaOOTATh a/leKBaTHOE MPEICTABICHUE O
mupe. C Apyroii CTOpOHBI, MaTeMaTHIECKH 00pa30BaHHOMY HYEJIOBEKY Jierde BOHTH B JOOYIO HOBYIO IUISI HETO OOBEKTUBHYIO IMPOOJIEMATHKY, T.€. MAaTEMaTHKa ITO3BOJISIET KPUTHICCKU
OpUEHTHUPOBATHCA B CTATUCTUIECCKOM, SKOHOMHUIECKOH, JTOTMUeCKON MHPOPMALINH, TIPABIIIFHO OIICHUBATh PEHTA0EIFHOCTS BO3MOXKHBIX JEJIOBBIX MAPTHEPOB U MPEIIIOKCHUH, IIPOBOANUTH
HECIIOKHBIE HHYKCHEPHBIC W TEXHIYECKUE PACUeThl U IPAKTHIECKUX 3a1ad.

[poneccr rnobanm3annu, HHOOPMATH3ANNH, YCKOPSHHUS BHEAPEHISI HOBBIX HAYYHBIX OTKPBITHH, OBICTPOrO OOHOBJIEHHS] 3HAHMI U TOSBJICHUS HOBBIX MPOQECCHI BBIIBUTAIOT
TpeOOBaHNUS MTOBBIIICHHON MPO(YECCHOHATHHON MOOMIEHOCTH ¥ HEMPEPBIBHOCTH 00pa30BaHus T OYIyIIero BEITyCKHUKA POCCHIICKOM MIKOIEI 21 Beka.

1.3 Oowasn xapaxmepucmuxa yueonozo npeomema

[Mporpamma kypca «MaremaTnukay» OCHOBHOTO OOLIEr0 00pa3oBaHMsI, C OJHON CTOPOHBI, TOJDKHA O0ECIIEUUTh MPEEMCTBEHHOCTh C KypCOM HadalbHOTo oluiero o0pa3oBaHus, C
JIPYrod CTOPOHBIL, MPEJIOKHUTh KAYeCTBEHHYIO PEaIM3aliI0 MPOrpaMMBbl, OIIMPAsCh Ha BO3pAcTHBIE OCOOCHHOCTH MOJPOCTKOBOTO Bo3pacta (mepuoj ¢ 11 no 15 ner), koTopslii cBsi3aH ¢
JIByMs 3TariaM# BO3PacTHOTO PAa3BUTHUA:

®  nepewvui dman — 5-6 kaaccul - 00pa30BATENbHBIN MEPEX0] OT MIAIMIETO IIKOJBHOTO K MOJPOCTKOBOMY BO3pPAcTy 4epe3 HPOOBI IMOCTPOCHUS yJallMMUCS HWHAWBHIYaTbHON
00pa3oBaTeIbHON TPACKTOPUH B 3aBUCHMOCTH OT PAa3HBIX BHIOB JESTEIHLHOCTH, OOECIIEUMBAIOIIMK IUIABHBIN M IOCTENEHHBIH, OECCTPECCOBBIA IEPexo OOYydYaroIUXCsl ¢ OJHOM
CTyneHu 00pa3oBaHusl Ha JPYTYIO;
e gmopou sman — 7-9 Knaccel - TNl CaMOOIIPEJEIICHHUs MOJIPOCTKA Yepe3 onpoOoBaHMs ceds B Pa3HBIX BUAAX AeATeNbHOCTH. KoopawHammio pasHbIX y4eOHBIX NPEIMETOB,
MIOCTPOEHNE MHINBHAYAIBHBIX 00pa30BaTeNbHBIX MapIIPYTOB (TPACKTOPHiA) B pa3HBIX BHaX AESTEIbHOCTH, HAJTMYNE JIMIHOCTHO 3HAYMMBIX 00pa30BaTENbHBIX COOBITHH, YTO JOJKHO
MPUBECTH K CTAHOBJICHUIO 103Uyl Kak 0c000r0 crocoda paccMOTPEHHs BeLeH, YAePKHUBAIOIIEr0 pa3HO00pa3ye U IpaHuIlbl BO3MOXKHBIX BHJICHHUH B yueOHOM Ipoliecce.

Crnenuduxa yueOHOro npeaMera MaTeMaTHKA.

J1s ’KM3HM B COBpPeMEHHOM 0011ecTBe BaKHBIM SBIETCS (OPMHUPOBAHHE MAaTEMAaTHYECKOTO CTIJIS MBIIUICHHS, MPOSBISIONIETOCS B ONPEIENeHHBIX YMCTBEHHBIX HaBbIKax. B
IIpoIiecce MaTeMaTH4ecKOi AeITeNbHOCTH B apCceHall MPUEMOB U METOJI0B YEJIOBEYECKOTO MBIIIUICHHUS €CTECTBEHHBIM 00Pa30M BKIIIOYAIOTCSA 0000IIEHNE U KOHKPETHU3AIUs, HHIYKIHS 1
JIeAYKITNS, aHATTU3 M CUHTE3, KJIacCU(UKAIHS U CHCTEMaTH3alus, abCTparupoBaHue M aHAJIOTHS.

IIpakTHyeckasi MOJIE3HOCTh MaTeMAaTHKH OOYCIOBJIEHA TeM, YTO €€ MPEeIMETOM SBIISIOTCSA (yHIaMEHTalbHbIE CTPYKTYPhl pEajlbHOTO MHpa: NPOCTPAHCTBEHHbIE (OPMBI U
KOJINYECTBEHHBIE OTHOLICHUS. be3 KOHKPETHBIX MaTeMaTW4ecKHX 3HAaHWH 3aTPyAHCHO MOHMMaHHE IPHHIMIIOB yCTPOWCTBA M HCIIOJIBb30BAaHMS COBPEMEHHOH TEXHHWKH, BOCIPUSATHE U
MHTEPIIPETaLHs pa3sHOOOpa3HOH COLUAIbHONW, SKOHOMUYECKOH, MOJMTHYECKOH MH(pOpMaIuu, Manod(p(eKTHBHA MOBCEIHEBHAS MPAKTUYECKas IEATENbHOCTh. BOJBIIMHCTBY iosieil B
CBOEH HM3HU NPUXOANTCS BBITIOJIHATH KAKHE-TO CJIOKHBIE PACUEThI, HAXOANUTh B CIIPABOYHHUKAX HYXHbIE ()OPMYJIIBI M IPUMEHSATh UX, BIIA/IETh NPAaKTHYECKUMH IPUEMaMH T€OMETPHUECKUX
W3MEpPEeHNI M MOCTPOEHHH, YUTaTh WH(POPMAIMIO, NPEACTABICHHYIO B BHJE TaOJHI, AWarpamm, rpadukoB, MOHHUMAaTh BEPOSTHOCTHBIH XapakTep CIly4alHBIX COOBITHH, COCTaBISATH
HECIIOKHBIE AlITOPUTMBI.

Benymasi pois mpuHAAIeKAT MaTeMaTHKe B (OPMHPOBAaHMU AITOPUTMUYECKOTO MBIIUICHHS W B BOCHHTAHMM YMEHHUH JAeHcTBOBaTH MO 3aJaHHOMY anroputmy. OOydeHue
MaTeMaTHKe JaeT BO3MOXKHOCTh DPa3BHBATh y YUYAIIMXCS TOYHYIO, PKOHOMHYI0 M HH(OPMATHBHYIO pedb, yMEHHE OTOMpaTh HauOojee IMOIXOAAIINE S3BIKOBBIE (CHMBOJIMYECKUE,
rpadugeckue, CXeMaTHYECKHE U JIp.) CpeAcTBa. B xoze pemenns 3a1ay pa3BUBAIOTCS TBOPYECKAs M MPHUKIJIATHAS CTOPOHBI MBIIIUTCHHS.

IIpn u3yyeHHMM MaTeMATHMKH 0co00€ BHHMaHHE YZENSAeTCS IMO3HABATEIbHON AKTMBHOCTH YYAaIIMXCA, WX MOTHBHPOBAHHOCTH K CaMOCTOATENHbHOW ydeOHOH pabore. D10
IIperoIaraeT Bce 6oee MMPOKOe UCIIONIB30BAaHIE HETPAIUIMOHHEIX ()OPM YPOKOB, B TOM YHCIIE METOIUKHU JETOBBIX W POJIEBBIX UTP, MEXKIIPEIM €THBIX HHTETPUPOBAHHBIX YPOKOB. [1pn
BBITTOJTHEHUH TBOPUYECKUX PaboT HopMHUpYyeTCs YMEHHE ONpEAeATh aJeKBaTHBIE CIOCOOBI perIeHus] yueOHOHM 3a7add Ha OCHOBE 3aJIaHHBIX aJTOPUTMOB, KOMOMHHPOBATh M3BECTHEIC
ANTOPUTMBI JEATENIFHOCTH B CHTYalUsAX, HE MPEANOJIATalONINX CTaHIApPTHOIO NPUMEHEHHUs OJHOT0 W3 HUX, MOTHBHPOBAHHO OTKa3bIBATHCS OT oOpasna IesTeIbHOCTH, HCKATh
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OpUTHHAIIBHBIC PEIICHUS.

OOyuarontiecs: JOIDKHBI IPHOOPECTH YMEHUS 110 POPMHUPOBAHUIO COOCTBEHHOT'O aJITOPUTMA PEIICHUS MTO3HABATENBHBIX 33/1a4: (hOPMYIHPOBATh MPOOJIEMY | TIEIHM CBOCH paboTHI,
OTpENeNATh aJeKBaTHBIC CIOCOOBI M METOIBI PCIICHHS 3a7a4yH, MPOTHO3MPOBATh OXKUIAEMBIA PE3yIbTaT M COIOCTABIATH €r0 C COOCTBEHHBIMH MATEMATHUCCKUMH 3HAHHSIMU.
OO0y4aronyecs J0JDKHBI HAYUUThCS MPECTABIATh PE3YIbTaThl HHIUBUIYAIHHON U TPYIIOBOM MO3HABATEIBHOM NEATEILHOCTH.

[IpenqMer MaTeMaTHKa ABJISETCS OMOPHBIM MIPESIMETOM JIJIsl M3YUCHHUS CMEKHBIX TUCIMILINH, HCOOXOIUM YIS MPOJAOJDKEHHS 00pa30BaHus Il OOJIBIIMHCTBA CIICIUATLHOCTEH, IIe
HE0OXO0IUM BBICOKHH YPOBEHbL 00Pa30BaHMUs, CBA3aHHBIN ¢ HEMOCPEACTBEHHBIM MPUMEHEHUEM MaTeMAaTHKH: SKOHOMHMKa, Ou3Hec, PUHAHCHI, PU3NKa, XUMUs, HHPOPMATHKA U J.

Kypc maTemaTuku 1isi 5-9 KJIaccoB BXOAUT B 00pa3oBaTebHYI0 00gacTh «MaTeMaTuka u mHPOPMATHKA» U ABJSICTCS MPOJODKCHHEM Kypca MaTeMaTHUKU JJIs HA4adbHOM
IIKOJIBL.

Ceroans 0011ecTBO (B TOM YKCJIie H POJAUTENIN) CTABUT Nepe MIKOJI0H CONUATbHBIN 3aKa3, OTIMYHBIA OT TOTO, YTO ICHCTBOBAJ PaHbIIE: CeHYac MIKOJIa JODKHA JaTh HE TOJBKO
OTIPEJICIICHHBIN 00hEM 3HAHUH, a TIOMOYb O0YJAIOIIMMCS HAYIUTHCS CaMOCTOSITEILHOMY «I0OBIBaHWIO» WH(pOpManuy (06e3 4ero MpOoKUTh B YCIOBHSAX PHIHOYHBIX OTHOIICHHH IMPOCTO
HEBO3MOXXHO), 1 YMEHHIO 3TOH MH(OpMAaIHel MOIbh30BaThCs, TIOATOMY OoOyJaromuecs (KaKk W YYUTENb) MPH MOATOTOBKE K YPOKaM M BBITIOJTHCHHH Pa3IMYHBIX 3aJaHWH IO MPEAMETY
OJDKHBL YMEThb HCHOJB30BaTh (HAXOAWTH, aHAIM3UPOBATH, KIACCU(HUIMPOBATH) IOMONHUTEIbHYI0 WHPOPMALUIO C TOMOIIBI0 DPA3IHUYHBIX DJJCKTPOHHBIX CAWTOB W IIPOTPaMM,
PaCIIUPSIONINX PAMKH ITKOJBHBIX YUeOHUKOB, TO €CTh JIENIATh ONpPEACICHHBIC ATl HAaBCTPETy HOBBIM HH()OPMAIIIOHHBIM TEXHOIIOTHSM.

CoryacHo y4eOHOMY IUIAHY IIKOJIbI, COCTABJIEHHOMY HAa OCHOBaHHH ®DelepajibHOTO YYeOHOTO0 IUIAHA U C Y4€TOM HOBBIX COBPEMEHHBIX TPe0OBaHMIi, FOCYyIapCTBEHHOM
HUTOr0BOIi aTTeCTAIMHU, pacnpeiesiecHue Y4eGHOT0 BpeMeHH MKy NpeMeTaMu, NPeJACTABJIEHO B Ta0Jaule:

Kiaccnt [TpeaMeThl MaTEMaTHYECKOTO KomnryecTBo 4acoB Ha CTyneHH KoauuecTBo yacoB OO011ee KOJHYECTBO YACOB HA
LMKJIa OCHOBHOT'O 00II[er0 00pa30BaHUs | BAPMATHUBHOI YAaCTH Y4eOHOro | CTYIIEHH OCHOBHOTO OOIIErO
TJ1aHa o0pazoBaHus
5-6 MaremaTuka 350 0 350
7-9 Adredpa 315 70 385
I'eomerpus 210 0 210
Bcero 875 70 945
Yueonslii iianH MAOY «JInneii Nel21» no mpeamery «MatemaTuka» B 5-9 kjaccax
Kanace KousnuecTBo 4acoB HHBapHaHTHOI KoJinuecTBo 4acoB BapuaTHBHOIi YacTH OO011ee KOJUYECTBO YaCOB B Y4eOHOM
4acTH y4eOHOTo NJIaHa y4e0HOro njiana MJ1aHe HIKOJIbI
5 Knacc 5 gacoB 0 gac 5 yacoB
6 Ki1acc 5 gacoB 0 gac 5 yacoB
7 Kiacc 3/2 (A/T") uacoB 1 yac 4/2 (A/T") uacoB
8 kmacc 3/2 (A/T") uacoB 1 yac 4/2 (A/T") uacoB
9 kiacc 3/2 (A/T") uacoB 0 gac 3/2 (A/T") uacoB

A/T" — anredpa/reoMeTpusi.
YpoBeHb peasn3anuu NPorpaMMebl - 0a30BBIH.
Cpok peanu3zaumu NporpaMmmsbl — 5 JieT.
Kaaccesr - 5-9.



2. IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS YYEBHOI'O IPEIMETA MATEMATHUKA

2.1. @opmuposanue ynueepcanbHvIX yueOHbIX Oelicmeull
(MuuHOCMHbIE U MemanpeoMemuble pe3yibmanivl)

2.1.1.JIn4HOCTHBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHON MPOrPaMMBbI:

1. Poccwuiickast rpakJjaHcKasi HICHTHYHOCTh (MTAaTPUOTH3M, yBakeHHE K OTeYecTBY, K IPOIIJIOMY U HACTOSIIIEMY MHOTOHAIMOHAJIBLHOTO Hapoaa Poccun, 4yBCTBO OTBETCTBEHHOCTH
n nonra nepen Ponunoit, naenTudukanys ceds B KauecTBe rpakiaHuHa Poccun, cyObeKTHBHAS 3HAYUMOCTD MCIOJIB30BAHHS PYCCKOTO sI3bIKa W S3BIKOB HapojaoB Poccuu, oco3HaHue u
OLIYIIEHHE JIMYHOCTHOM CONMPHYACTHOCTH Cy/abOe poccuiickoro Hapona). Oco3HaHUE STHUYECKOW NMPUHAJJIE)KHOCTH, 3HAHUE MCTOPHUH, S3bIKa, KyJIBTYpPhl CBOETO HapoJia, CBOErO Kpas,
OCHOB KYJBTYpHOTO Hacienus HaponoB Poccun m demoBedecTBa (MOCHTUYHOCTH YEIOBEKA C POCCHHCKOW MHOTOHAITMOHANBHOW KyIBTYPO#, CONMPHYACTHOCTH WCTOPHH HAPOIOB H
rOCyIapCcTB, HAXOIWMBIIUXCSA HAa TEPPUTOPUH COBpeMeHHOH Poccum); mHTepHopH3amus T'yMaHHCTHYECKHX, JEMOKPATHYECKHMX W TPAIWIHMOHHBIX I[EHHOCTEH MHOTOHAIMOHAJIHHOTO
poccuiickoro obmecTBa. OCO3HaHHOE, YBaXKHUTEIFHOE U T0OpOKeTaTeNbHOE OTHOIICHHE K HCTOPHH, KyIbType, PEUTHH, TPAAUIUAM, S3bIKaM, [IEHHOCTAM HaponoB Poccun u HapoioB
MHpa.

2. T'OTOBHOCTh M CIIOCOOHOCTH OOYYAFOIIUXCS K CAMOPA3BUTHIO H CAaMOOOPA30BAHMIO HA OCHOBE MOTHBAIMU K OOYYCHHIO M TIO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TOCTPOCHHIO NajibHEHIeH WHIUBUIYAILHOH TpaeKTopun o0pa3oBaHMsi Ha 0a3e OpUEHTHPOBKM B MHpeE Mpodecchii U NpodecCHOHANBHBIX IPEIANOYTeHUH, C Y4eTOM
yCTOﬁ‘IHBLIX TMO3HAaBATCIbHBIX HHTEPECOB.

3. Pa3BuToe MOpasbHOE CO3HAHUE M KOMIIETEHTHOCTh B PEIICHUN MOPAIBHBIX MPOOJIeM Ha OCHOBE JIMYHOCTHOT'O BBIOOPa, (OPMUpPOBaHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
HNOBCACHHS, OCO3HAHHOTO M OTBCTCTBCHHOI'O OTHOIICHHS K COOCTBEHHBIM MOCTyNIKaM (CHOCO6HOCTL K HPaBCTBECHHOMY CaMOCOBEPHICHCTBOBAHUIO, BEPOTCPIMMOCTL, YBaXXHUTCJIbHOC
OTHOIICHUEC K PEJIMTMO3HBIM YyBCTBaM, B3IJigaaM J'IIOl[efI WA UX OTCYTCTBUIO, 3HAHWUE OCHOBHBLIX HOPM MOpaji, HpAaBCTBCHHBIX, TYXOBHBIX HJICATIOB, XPAaHUMbBIX B KYJIbTYPHBIX TPpaJUIIUAX
HapoI0B POCCI/II/I, TFOTOBHOCTb Ha UX OCHOBE K CO3HATCJIbHOMY CaMOOI'PaHUYCHUIO B MOCTYIIKAX, MOBEACHUHN, pACTOUYNUTCILHOM HOTpe6I/ITeHLCTBe; C(bOpMI/IpOBaHHOCTI) Hpe}lCTaBJ’IeHI/Iﬁ 06
OCHOBaX CBETCKOW JTHKH, KYJIbTYPHl TPAaAWLIHOHHBIX PEIUTHH, WX POJIM B PAa3BUTHU KYJIBTYphl M UCTOpHH Poccum M denmoBedecTBa, B CTAHOBIICHHH TPAaXKTAHCKOTO OOIIECTBA U
poccHiicKol TOCyIapCTBEHHOCTH; TIOHNMaHUe 3HAYCHUS HPAaBCTBEHHOCTH, BEPHl M PEJITHH B )KHU3HH YEIOBEKa, CeMbH H 001mmecTBa). CHopMHUpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K
YYCHUIO; YBaXHUTEIHHOTO OTHOIICHUS K TPYY, HAJTIMYUE OBITA YIACTHS B COIMAIBHO 3HAUNMOM Tpyne. Oco3HaHWE 3HAUCHHS CEMBH B JKU3HU YEIIOBEKa M 00IIECTBA, IPUHATHE IIEHHOCTH
CEeMEWHOM KHU3HH, YBAXHUTEIBHOE U 3a00TIMBOE OTHOIICHUE K WICHAM CBOCH CEMBH.

4. CopMHPOBAaHHOCTH IEIOCTHOTO MHPOBO33PEHUs, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U OOIIECTBEHHOW MPAKTHKH, YYUTHIBAIOIIECTO COIUAIBHOE,
KYJIBTypHOE, S3BIKOBOE, TyXOBHOE MHOT000pa3fe COBPEMEHHOTO MHUpA.

5. Oco3HaHHOE, yBa)XHTEJIbHOE W JIOOpOKENAaTENIbHOE OTHOLIEHHWE K JPYroMy YeJOBEKY, €ro MHEHHIO, MHUPOBO33DEHHIO, KYyJIbType, S3bIKY, BEpe, I'PaKIAHCKON IO3HMIIHUH.
T'0TOBHOCTE M CITOCOOHOCTHL BECTH Auajor ¢ ApyruMu JIFOAbMU U JOCTHUTIaTb B HEM B3aWMOIIOHUMAaHUA (I/IJIGHTI/I(I)I/IKaI_[I/ISI ceds1 Kak TMOJIHOMIPABHOT' O cy61>eKTa O6HIeHI/I$[, TOTOBHOCTH K
KOHCTPYHPOBaHHUIO 00pa3a mapTHepa MO JAUANIOrY, TOTOBHOCTh K KOHCTPYMPOBAHMIO 00pa3a JOIMYyCTUMBIX CIIOCOOOB MMAajora, FOTOBHOCTh K KOHCTPYMPOBAHHMIO Ipoliecca JUaiora Kak
KOHBEHIIMOHUPOBAHUSI UHTEPECOB, IIPOLIEAYP, FTOTOBHOCTD M CIIOCOOHOCTH K BE/ICHHIO IIEPETOBOPOB).

6. OCBOCHHOCTh COITHAIILHBIX HOPM, MIPABUJI MOBEACHHSI, POJIcH U (JOPM CONMAIBLHON KU3HK B TPYIIIAaX M COOOIIECTBAX. YUYacTHE B NIKOJIHHOM CaAMOYIIPABICHUN U OOIIECTBCHHOM
XKHU3HH B TpefieflaX BO3PACTHBIX KOMIIETEHIHH C YU4ETOM PETHOHAIBHBIX, 3THOKYJIBTYPHBIX, COIIMAIBHBIX U SKOHOMHYECKHUX OCOOCHHOCTeH ((opMHpOBaHHE FOTOBHOCTH K yYacTHIO B
poriecce YIopsA0vYeHUs COIMAIbHBIX CBS3eH U OTHOMNICHUH, B KOTOPBIE BKIIFOUEHBI M KOTOPBIE (POPMHUPYIOT CAaMH YUaIIHecs; BKIFOUEHHOCTh B HEMIOCPEICTBEHHOE TPaXkIaHCKOE ydyacTue,
TOTOBHOCTh y4YacTBOBaTh B J>KH3HEIEATEIHLHOCTH IIOJPOCTKOBOTO OOIIECTBEHHOTO OOBEAMHEHUS, INMPOJYKTUBHO B3aUMOJEHCTBYIOIIEIO C COLMAILHOW CpPElod M COIHMaIbHBIMHU
WHCTUTYTaMH; HUAEHTH(UKanus cedst B KadecTBe CyObeKTa COIMAIBHBIX NpeoOpa3oBaHMi, OCBOCHHE KOMIIETEHTHOCTEH B cepe OpraHm3aTOpCKON AESATEIbHOCTH; WHTEPUOPH3AIMS
LEHHOCTEH CO3MJIATEIBHOI0 OTHOWIEHUS K OKPYXKAIOIIEeH JIeHCTBUTEIILHOCTH, IEHHOCTEW COIMAaIbHOTO TBOPYECTBA, IIEHHOCTH MPOJXYKTUBHOIN OpraHU3allii COBMECTHOM JeSTebHOCTH,
caMopeau3anyy B TPYIIE U OpraHU3alliuy, IIEHHOCTH «IPYTroro» Kak PaBHOIPABHOIO MapTHEPa, GopMUpoBaHHE KOMICTCHITMH aHaII3a, IPOCK THPOBAHUS, OPTaHU3alluH JCITEIbHOCTH,
pebaexcuu u3MEeHEHHUH, CITOCOOOB B3aUMOBBITOTHOTO COTPYAHUYECTBA, CITIOCOOOB pean3aiu COOCTBEHHOTO JIMJEPCKOTO MOTEHIINANA).

7. ChopMuUpOBaHHOCTh IIEHHOCTH 3J0POBOTO M 0€30MacHOTO 00pa3a >KW3HM; WHTEPHOPH3AIWs TpPaBWJI WHAMBUIYAILHOTO W KOJUIGKTHBHOTO OE€30TACHOTO TIOBEIECHUS B
Ype3BbIUANHBIX CUTYaLsIX, YTPOKAIOIIMX )KU3HU U 3I0POBBIO JIIOACH, IPaBUJI IOBEIECHUS HA TPAHCIIOPTE U Ha A0pOrax.

8. Pa3BHTOCTh ACTETHYECKOrO CO3HAHHUSI Yepe3 OCBOCHHE XYIO)KECTBEHHOI'O Hacieausi HapoaoB Poccuu W Mupa, TBOPUECKOH [ESTENIbHOCTH 3CTETHUECKOIro Xapakrepa
(cTI0COOHOCTH TOHUMATD XYI0KECTBEHHBIE TPOM3BEICHNUS, OTPAXKAONINE pa3HbIe 3THOKYIBTYPHBIE TPAAULINHU; C(POPMHUPOBAHHOCT OCHOB XYI0’KECTBEHHON KyIBTYPHI O0YJIarONNXCS KaK
4acTH MX OOIIeil TyXOBHOW KYJBTYpbI, KaKk 0c000ro crocoda Mo3HaHMs JKU3HH U CPEICTBA OPraHU3alyy OOIIEHHs; ICTETHYECKOe, IMOIMOHAIbHO-IIEGHHOCTHOE BUACHHE OKPY)KAIOIIETO
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MHpa; CHOCOOHOCTh K 3MOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHIO MHPA, CAMOBBIPRXKEHHIO M OPHEHTALUH B XYyJOXXECTBEHHOM M HPABCTBEHHOM IPOCTPAHCTBE KyJbTYpPBI, YBaKCHHE K
UCTOPHH KyIbTypsl cBoero OTedecTBa, BBIPR)KEHHOM B TOM 4YHCIE B IIOHHUMAHWU KpacOThl YEJIOBEKa; IOTPEOHOCTh B OOIICHHM C XYHOKECTBEHHBIMH HPOU3BEACHHUIMHU,
c(OpMUPOBaHHOCTH aKTUBHOT'O OTHOLIECHUS K TPAIUIIMAM XYA0)KECTBEHHOH KyJIbTYpPBI KaK CMBICIIOBOMH, 3CTETHY €CKOW ¥ JIMYHOCTHO-3HAYUMOMN LIEHHOCTH).

9. CdopMHUpOBaHHOCTE OCHOB 3KOJIOTHYECKOH KyJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJOIMYECKOTO MBIIUICHHS, HAaJIM4YUE OIbITa JKOJOTHYECKH
OpPHEHTHPOBAHHON Pe(IEKCUBHO-OIIEHOYHOW M MPAaKTHYECKOH NESATENbHOCTH B JKU3HEHHBIX CUTYAIMsAX (TOTOBHOCTH K HMCCIICJIOBAHUIO HPHUPOJBI, K 3aHITUSIM CEIbCKOXO3IHCTBEHHBIM
TPYAOM, K XYJ0XKECTBEHHO-3CTETUYECKOMY OTPasKEHHIO MIPUPOJIBI, K 3aHATUSAM TYPU3MOM, B TOM UHUCIIE IKOTYPU3MOM, K OCYIIECTBICHHUIO IPUPOJOOXPAHHON AEATEIBHOCTH).

2.1.2.MetanpenMeTrHsble pe3yasTaTthl ocBoenuss OOIl

MeranpeaMeTHble pe3yabTaThl BKIOYAIOT OCBOCHHBIC OOYYAIOIIMMHMCS MEXIIPEAMETHBIE TOHATHS W YHHUBEpCalbHbIE Y4eOHbIE NEWCTBHs (PEryJIATHBHBIC, MO3HABaTEJIbHBIE,
KOMMYHUKaTHBHBIC).

Mestcnpeomemnvie nonamus

VYcnoBueM (GOpMUPOBAHUS MEXIIPEAMETHBIX MOHATHH, TAKMX, KaK CHCTeMa, (DaKT, 3aKOHOMEPHOCTh, ()CHOMEH, aHAIN3, CHHTE3 SIBISIETCS] OBJIaJICHUE O0YJaIOIUMHUCS OCHOBAMH
YUTATEIECKOW KOMIIETEHINH, IPHOOpPETEHNE HABBIKOB PabOTHI ¢ MH(OPMaLUeH, yIacTHe B IIPOSKTHON AEATEIbHOCTH. B OCHOBHOII 1IKOIE Ha BeeX ImpeaMeTax OyaeT mpoaoinkeHa padoTa
110 (OpMHUPOBAHUIO U PA3BUTHIO OCHOE UUmMamenbckoil komnemenyuu. OOyJaromuecs OBIAACIOT YTCHHEM KaK CPEACTBOM OCYIIECTBICHUS CBOMX JNAIbHEHIINX IUIAHOB: MIPOJODKCHUS
o0Opa3zoBaHuss ¥ CaMO00pa30BaHUs, OCO3HAHHOTO IUIAHUPOBAHUS CBOETO aKTYaJbHOTO M IEPCIEKTHBHOIO Kpyra YTEHHs, B TOM 4YHCJIE — JOCYrOBOTO, MOJATOTOBKH K TPYJOBOH H
COLMAJIBHOW JeSITENIbHOCTU. Y BBIIYCKHHMKOB OyneT copMHpoOBaHa nompebHOCMb @ CUCeMamu4yeckomM YmeHuu Kak CPEeICTBE MO3HAHMA MUpa U ceds B 3TOM MHUpE, TapMOHH3ALUH
OTHOIIIEHHH YeJIOBEeKa 1 00IEeCTBa, CO3JaHnH 00pa3a «IOTPeOHOTro OYyIyIIeroy.

[Mpn m3ydeHuH y4eOHBIX NMPEIMETOB OOyYalOMIMECs YCOBEPILSHCTBYIOT NMPHOOPETEHHBIE HA IIEPBOM YPOBHE HaBBIKM paboThl ¢ mH(popmauueld W momonHAT ux. OHH CMOTyYT
paborath ¢ TeKCTaMH, IPeoOPa30BHIBATH U HHTEPIPETUPOBATH COJEPIKAILYIOCS B HUX HH(POPMAIHIO, B TOM YHCIIE:

* CUCTEMAaTH3HPOBaTh, COMOCTABIISITh, aHAIM3UPOBATh, 0000IIATH U HHTEPIPETUPOBATH HH(POPMALIHIO, COJIEPIKAILYIOCS B TOTOBBIX HH(POPMALMOHHBIX 00BEKTaX;

* BBIJCIATH TJIaBHYIO M M30BITOUHYIO MH(OPMAIIHIO, BBHIMOJHITE CMBICIIOBOE CBEPTHIBAHWE BBIJCICHHBIX (DAaKTOB, MBICICH; MPEACTaBIATh MH(OPMALUIO B CXKaTOM CIOBECHOM
¢dopme (B BUIIE TUTaHA WM TE3UCOB) U B HAIJIAHO-CHMBOJIMUECKOI (hopme (B Buae TabmuL, rpadMdecKuX CXeM W IUarpaMm, KapT MOHSITHH — KOHLENTYaJbHBIX JHArpaMM, OTIOPHBIX
KOHCIICKTOB);

* 3aII0JIHATH U JIOTIOTHATH TaOJIMIIBI, CXEMBI, TUarpaMMBI, TEKCTHI.

B xone n3ydyeHus Bcex y4eOHBIX NMPEAMETOB, 00yJaloMKecs! MPHOOPETYT OMBIT MPOEKTHON NESITENLHOCTH Kak 0co00i GopMbl yueOHOH paboThl, cIOCOOCTBYIOMIEH BOCITUTAHHIO
CaMOCTOSATENILHOCTH, WHUIIMATHBHOCTH, OTBETCTBEHHOCTH, IOBBIIIEHHIO MOTHBAalMU W 3(PQeKTHBHOCTH y4eOHOH AEATENbHOCTH; B XOJ€ pealu3allii HMCXOAHOTO 3aMmbIciia Ha
MIPAKTUYECKOM YpPOBHE OBIAJCIOT YMEHHEM BBIOMpATh aJeKBaTHBIC CTOSIIEH 3ajJade CpPe/CTBa, MPHHUMATh PEIICHHS, B TOM YHCIIE U B CHUTyalMsAX HeompeaeneHHocTdH. OHM momydaT
BO3MO>KHOCTH Pa3BUTh CIIOCOOHOCTH K pa3paboTKe HECKOIBKUX BapUAHTOB PEIICHHUI!, K TOUCKY HECTaHIAPTHBIX PEIICHUH, MOUCKY U OCYIIECTBICHHIO HanboIee MPUEMIIEMOTO PEILICHHS.

IlepedyeHp KITIOUEBBIX MEXIIPEIMETHBIX MOHATUH OMpeAessieTcss B X0A€ pa3paboTKH OCHOBHOI 00pa30BaTeNbHON MPOrpaMMBl OCHOBHOTO 00Iero o6pasoBaHus o0pa3oBaTeIbHON
OpTraHM3aIMH B 3aBUCUMOCTH OT MaTePHAIbHO-TEXHUYECKOT'O OCHAIIEHH, KaAPOBOTO MOTEHIHANIA, HCTI0Ib3YEeMBIX METOJIOB PA0OTHI M 00pa30BATENIBHBIX TEXHOJIOTHI.

B cootBerctBun @I'OC OOO BbIIENSIOTCS TPH IPYHIIBI YHUBEPCAIBHBIX YUCOHBIX IEHCTBHN: PErYISITHBHBIE, TI03HABATEIbHBIE, KOMMYHUKATHBHbIE

Pezynamusnvie YY/| Iloznasamenvuvie YY/{ Kommynuxamuenwvie YY/[
YMeHHne cCaMOCTOSITEIbHO ONPeaesIsiTh eJId 00yUeHHsl, | YMeHHe onpeaesiTb NOHATHS, CO31aBaTh 00001IeHUsl, | YMeHHe OPraHu30BbIBATH y4eOHOe COTPYIHHYECTBO U
CTaBUTH U (OPMYJIMPOBATH HOBbIE 324U B yuele U YCTAaHABJIUBATH AHAJIOIMH, KJIaccuPUIMPOBATD, COBMECTHYIO eSITeJIbHOCTh C YUUTEeJIeM U
M03HABATEJIbHOM JeSITeJIbHOCTH, PA3BUBATH MOTHUBBI M | CAMOCTOSITEIbHO BHIOUPATH OCHOBAHMS U KPUTEPUH CBepPCTHUKAMHU; padoTaTh HHAUBUAYAJIbLHO U B
HHTepechl CBOeil M03HABATEIbHOM /1esITeIbHOCTH. ISl KJIAacCu(PMKALMM, YCTAHABIMBATH NPUYHHHO- rpyiie: HAXOAUTH o0lllee pelleHUe U pa3peliaTh
OO0y4JaroUIHiACsS CMOXKET: cJIe/ICTBEHHbIE CBSI3U, CTPOUTH JIOTHYECKOe KOH(IMKTHI HA OCHOBE COIJIACOBAHUS MO3MIUIA U
* AHAJIM3UPOBATH CYIIECTBYIOUINE U TUIAHUPOBATD paccy:kaeHue, yMo3akJjioueHne (MHAYKTUBHOE, yuyera HHTepecoB; GopMyTUpPOBATH, APTYMEHTHPOBATH
Oynyuue oOpa3oBaTebHBIC PE3YIIbTATHI; JeAYKTHBHOE, 10 AHAJIOTHM) U 1eJaTh BHIBO/AbI. H 0TCTANBATH CBOe MHeHHe. OOyUarOIHICS CMOXKET:
* HACHTU(HUIMPOBATE COOCTBEHHBIE TPOOIEMBI I OOy4arouicst CMOXKeET: ® ONpEACIATh BO3MOXKHBIE POJIM B COBMECTHOM
OTPEIENATh TIIABHYIO IPOo0IIeMYy; * IO0MpaTh CIOBA, CONIOJYMHEHHBIE KIIIOUEBOMY CIIOBY, NESITENBHOCTH;
® BBIABUTATh BEPCUU PECHICHUA l‘IpOGHeMH, OINPCACTIAOINUEC €TI0 IMTPU3HAKHU U CBOﬁCTBa; ® YIrpaTh ONPEACICHHYIO POJIb B COBMECTHOH
(hopMyIIHpOBaTh TUIOTE3BI, MPEABOCXUIIATH KOHEIHBII * BBICTPAMBATh JIOTUYECKYIO IIETIOYKY, COCTOSIIYIO U3 JESITEIBHOCTH,
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pe3ymbTaT;

* CTaBUTB I JACATEIFHOCTH Ha OCHOBE OTIPEIeIIeHHON
IPOOJIEMBI B CYIIECTBYIOIINX BO3MOKHOCTEH;

* (hopmynupoBaTh yueOHbIE 3a7a4M KaK IIark
JIOCTM>KEHUSI TIOCTABICHHOMN 11eNU IeATeIbHOCTH;

* 000CHOBBIBATH 1IEIEBBIE OPHEHTHUPBI U IPHOPUTETHI
CCBUIKaMH Ha [IEHHOCTH, YKa3bIBasi 1 00OCHOBHIBAs
JIOTHUYECKYIO MOCEI0BATENBHOCTD IIAaTroB.

KITIOYEBOTO CJIOBA M COTIOAYMHEHHBIX EMY CJIOB;
* BBIICTIATH OOIMINI IPU3HAK IBYX MIIH HECKOJIBKHUX
MIPEIMETOB I SABJICHUN M OOBSACHITH UX CXOJICTBO;

* 00BEUHATH IPEIMETHI U SBJICHUS B TPYIIIBI IO
OIpe/ieJIeHHBIM NPU3HaKaM, CPaBHUBATH,
KJaccuUIpoBaTh U 00001IaTh (HaKTHl U SBICHUS;

* BBIJICIISIT SIBIICHHUE U3 OOIIETo psijia JPYTHX SBICHUIH;

* ONPEIEIATh 00CTOSATENHCTBA, KOTOPBIE MPEIIECTBOBAIN
BO3HMKHOBEHHIO CBSI3M MEXKAY SBICHUSIMH, U3 3TUX
0OCTOSTEITLCTB BEIICIATE ONPEICIIIONINE, CIIOCOOHEIE
OBITh IPUYNHON TAaHHOTO SBIICHUS, BBISABISATH IPHYUHEI H
CIICZICTBUS SIBJIICHUH;

* CTPOUTH PACCYKICHUE OT OOIIIX 3aKOHOMEPHOCTEH K
YaCTHBIM SBJICHUSAM U OT YACTHBIX SBJICHUH K 00IITIM
3aKOHOMEPHOCTSIM;

* CTPOUTH PACCYKICHUE HA OCHOBE CPaBHEHHUSI MPEIMETOB
U SIBIICHUH, BBIAEISIA IPU 9TOM OOIIME [TPU3HAKHY;

* M3J1arath MOJY4YEeHHYIO HH(POPMAIHIO, HHTEPIPETUPYS
ee B KOHTEKCTE peraeMoi 3a1a4u;

* CaMOCTOSITEJIFHO YKa3bIBaTh Ha HH(popMaluio,
HY>KIAIOIIYI0Cs B IPOBEPKE, ITpeIaraTth U MPUMEHSTH
CTH0CO0 MPOBEPKH JOCTOBEPHOCTH HHPOPMAIINH;

* BepOa30BaTh SMOIMOHATHFHOE BIICYATIICHNE,
OKa3aHHOE Ha HET'O MCTOYHUKOM;

* OOBSCHSTD SBJICHUS, POLIECCHI, CBS3H M OTHOIIICHHUS,
BEISBIIEMBIC B XO/JI€ TI03HABATEIHLHON H
UCCIIeIOBATEIbCKOM 1eATeIbHOCTH (IIPUBOIUTD
00BsICHEHUE C U3MEHEHHEM (OPMBbI IIPE/ICTABICHHS;
OOBSCHSTH, ETANU3UPYS WM 0000111a51; OOBSICHSITH C
3aJaHHOM TOYKH 3pEHUs);

¢ BBISBJIAATH U HA3bIBATH IPUYUHBI CO6BITI/I${, SIBJICHHS, B
TOM YHCJIe BO3MOXHEIC / Hanboliee BePOSTHRIC IPHYNHEI,
BO3MOJKHBIE [TOCIIEICTBUS 33 1aHHO TPUYNHBEI,
CaMOCTOSITEIILHO OCYILIECTBIISIS IPUIMHHO-CIIEICTBEHHBIN
aHaJIN3;

* IenaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAJIN3a Pa3HbIX
TOYEK 3PEHUsI, IOATBEPKIAaTh BHIBOJ COOCTBEHHON
aprMeHTaHHeﬁ WX CaMOCTOATEIIBHO IMMOJTYUYCHHBIMU
JaHHBIMHU.

® IPUHUMAThH MO3UIHIO COOECEIHNKA, TIOHNMAs TIO3UIHIO
JIpYToTo, pa3IiyaTh B €r0 peun: MHCHHUE (TOUKY 3PCHHU),
JIOKA3aTeNbCTBO (apryMEHTHI), (PAaKThI; THIIOTE3HI,
AKCHOMBI, TEOPHH;

® OIIpeNeIsITh CBOU JIEHCTBHS U JIEWCTBHS TapTHEpa,
KOTOpBIE CIIOCOOCTBOBANIN MJIH NPEMSTCTBOBAIH
MIPOYKTUBHOI KOMMYHHUKAIINY;

® CTPOUTH ITO3UTHBHBIEC OTHOILEHHUS B IIPOLIECCE YIEOHOH
1 TTI03HABATEIIbHON EATEIbHOCTH;

® KOPPEKTHO ¥ apTYMEHTHPOBAaHHO OTCTAUBATh CBOIO
TOYKY 3P€HHS, B JUCKYCCHH YMETh BBIIBHIATH
KOHTPapryMEHTHI, lepedpasupoBaTh CBOIO MbICIb
(BmazeHne MEXaHM3MOM SKBHBAJICHTHBIX 3aMEH);

® KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C
JOCTOMHCTBOM IIpU3HABATH OIHI/I60‘IHOCTI) CBOCTO
MHeHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €r0;

e rpejyiaraTh aTbTEPHATHBHOE PEIlIeHNE B KOH(IMKTHOM
CUTYyalluY;

® BBIICJISATH OOIIYIO TOUKY 3pDEHHUS B IUCKYCCHUH;

® JIOTOBapUBATHLCS O MPABIJIAX M BOMPOCAX IS
0OCYXIEHUSI B COOTBETCTBHH C MOCTABJICHHOM Iepen
rpyNIon 3ajaueii;

® OpraHU30BBIBaTh yueOHOE B3aNMOJICHCTBHE B IPYIIIE
(onpenensaTh 00IIHE HETH, PaCcTIPEAEIsATh POJIH,
JIOTOBapHBaTHCA APYT C IPYTOM H T. 11.);

® YCTPaHsTh B paMKaxX IHAJIOra pa3phiBbI B
KOMMYHHKAIIUH, 00YCIIOBICHHBIE
HETIOHUMAaHHEM/HETIPUSTHEM CO CTOPOHBI COOECEeTHUKA
3a71a4u, GOPMBI MM COAEPIKAHUS THAJIora.

YMmeHne caMoCTOATENbHO IVIAHUPOBATH MYTH
JOCTHKEHUS LeJieil, B TOM 4YucJie albTepHaTUBHbIE,
0CO3HAHHO BHIOMPATH Hanboaee IPpdeKTUBHBIE

YMeHue co3naBaTh, IPUMEHATH H MPe0OPa30BbIBATH
3HAKH M CUMBOJIbI, MO/IeJIN M CXeMbI /ISl pelleHus
Y4eOHBIX U NMO3HABATEJbHBIX 3a1a4. O0ydJatonmiics

YMeHHe 0CO3HAHHO UCIOJb30BATH peueBbie CpeaACTBa
B COOTBETCTBMHU C 3ajaueil KOMMYHHUKAaIUNA 1]
BbIPaKCHUs CBOUX YYBCTB, MbICJIeH 1 HOTpeﬁHOCTeﬁ
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croco0bl pemieHUs Y4eOHbIX U MO3HABATEIbHBIX
3aaa4. OOyJaromuiicss CMOXeT:

* OTIpeIeTIATh HeOOXOIUMBIE IeHCTBHE(S]) B COOTBETCTBUH
¢ yueOHOM ¥ MO3HABATEILHOM 33/jaucii U COCTABJIATh
aJTOPUTM UX BBITOJTHCHUS;

* 000CHOBBIBATH M OCYIICCTBIIATH BHIOOP HauboIee

3G PEKTUBHBIX CIOCOOOB pEeIICHUsT YIEOHBIX U
MO3HABaTEIbHBIX 3a7a4;

* OTIpEeCTSTE/HAXOAUTh, B TOM YHCJIC U3 TPEIIOKCHHBIX
BapHaHTOB, YCJIOBUS JUIS BEITIONHEHHS yIeOHOH 1
MO3HaBATEIBLHOM 3a/1aUM;

* BEICTpaMBATh )KHU3HEHHBIE IUIAHBI Ha KPATKOCPOYHOE
Oynyiee (3asBIATH LENEeBbIe OPUCHTUPEI, CTABUTH
aZIcKBaTHBIC UM 3aJ1a9d ¥ MIpeJyIaraTh ACHCTBHS, yKa3bIBas
1 000CHOBBIBAS JIOTHYECKYIO TIOCTIEI0BATENBHOCTh
I1aroB);

o BI)IGI/IpaTI) nu3 HpeI[J'IO)KeHHI)IX BapI/IaHTOB u
CaMOCTOSTENILHO UCKATh CPEJICTBA/PECYPCHI IS PEIICHUS
3a1a49K/TOCTHKEHUS TIEIIH;

* COCTABIIATH IUIaH PEICHUs TPOOIEMBbI (BBITIOJHEHUS
MIPOEKTa, IPOBEICHISI UCCIICAOBAHMS);

* OTIpeICTIATh MOTEHINATIBHEIC 3aTPYAHCHUS IIPH
pelnreHnn yuyeOHOW U MTO3HABATEIBHOM 3a/1a9i ¥ HAXOIUTh
CpeICTBa IJIS NX YCTPAHCHUS,

* ONHCHIBATH CBOM OITBIT, 0()OPMIISIS €T0 IS TIepeIadn
JPYTHM JIFOJISIM B BUJIC TEXHOJIOTHH PEUICHUS
MIPaKTUYECKUX 3a]1a4 OTPEJIeICHHOTO KJlacca;

* IUJITAHUPOBATH U KOPPEKTHUPOBATH CBOIO
MHIUBUAYATbHYIO0 00pa30BaTEeNbHYIO TPAEKTOPHIO.

CMOXET:
* 0003HaYaTh CHMBOJIOM ¥ 3HAKOM TpeIMET H/HIH
SIBIICHHE;

* ONPEACTATh JOTMYCCKHE CBSI3U MEKAY MPEIMETaMU
W/WTH SIBICHUSMHE, 0003HAYaTh JaHHBIC JIOTHYCCKUC CBI3U
C MIOMOIIBIO 3HAKOB B CXEME;

* c03/1aBaTh aOCTPAKTHBIN WU pealibHBIN 00pa3 mpeaMeTa
W/WIH SIBJICHHUS,

* CTPOUTH MOJICNIL/CXEMY Ha OCHOBE YCJIOBUII 3a/1auu
W/WIH cTIoco0a ee perieHus;

* cO3aBaTh BepOaIbHbIC, BEIIECTBEHHEIC U
WH(POPMALMOHHBIC MOJICITH C BEIICIICHUEM CYIECTBEHHBIX
XapaKTepUCTHK 00BEKTA IJIS OIpeeNIeHus crocoba
peIIeHNs 3aJa9i B COOTBETCTBHHU C CUTYAIUCH;

* MPeOOPa30OBBIBATH MOJICIIH C IIEJIBIO BBISIBICHUS OOIIIX
3aKOHOB, ONPE/ICIIAIONINX NaHHYIO IPEAMETHYIO 00J1aCTh;
* TIEPEBOIUTD CIOKHYIO [0 COCTaBY (MHOTOACTIEKTHYIO)
nHpopmanuio u3 rpadguueckoro wiHu GopMantn30BaHHOTO
(CMMBOJILHOT0) TIPEICTABICHHS B TSKCTOBOE, M HA00OPOT;
¢ CTPOUTH CXEMY, aJITOPUTM Z[eﬁCTBHH, HUCHIPAaBJIATH UJIH
BOCCTaHABIIMBATh HEU3BECTHEIH paHee alrOpUTM Ha
OCHOBE UMEIOIIIETOCS 3HAHUSA 00 00BEKTE, K KOTOPOMY
MIPUMEHSIETCS ATOPUTM;

* CTPOUTH JOKa3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT
MIPOTHBHOTO;

* aHANM3UPOBATH/Pe()IEKCHPOBATh OMBIT Pa3padOTKH U
peanu3aiy yueOHOro MPOCSKTa, UCCICIOBAHMUS
(TeopeTHYECKOro, IMITUPUIESCKOT0) HAa OCHOBE
MPeJIOKEHHON POOIEMHOM CUTYaIlMH, TOCTaBIEHHON
LEJH W/UIH 33/IaHHBIX KPUTEPUEB OLICHKU
OpOJyKTa/pe3ybTara.

JJISl IJIAHUPOBAHUS U PeryJIsilUM CBOEi
JesITeJIbHOCTH; BJIa/IeHHe YCTHOI U MMCbMEHHOMi
Pe4blo, MOHOJIOTHYECKOH KOHTEKCTHOI pedblo.
OOy4aronMics CMOXKET:

* ONPEIENATh 3a/1a4y KOMMYHHUKAIIMH U B COOTBETCTBUU C
Hell oTOupaTh pedeBbie CPEACTBA;

* OTOMPATH U HCIOJIB30BATh PEUEBBIE CPEICTBA B
npoliecce KOMMYHHUKAIIMU C APYTUMU JIIOABMH (UAJIoT B
nape, B MajoH rpymme u T. 1.);

* IPEJCTABIATh B yCTHOW MITH MIUCBMEHHOH (hopMme
pa3BepHYTHIN TUIaH COOCTBEHHOM NEesTEIHHOCTH;

* cOOJFOIATh HOPMBI ITyOJIMIHON pEeUH, PeTJIaMeHT B
MOHOJIOTE ¥ JUICKYCCHH B COOTBETCTBHH C
KOMMYHUKaTUBHOU 3a/1ayeif;

* BBICKa3bIBaTh U OOOCHOBBIBATh MHEHHUE (CYXKICHUE) U
3anpalBaTh MHEHUE MTApTHEPA B paMKax JHaJIora;

* IPUHUMATH PEIICHUE B XO/I€ TUaJiora U COIJIaCOBBIBATh
€ro ¢ CO0ECeTHUKOM;

¢ CO3J1aBaTh MUCbMCHHBIC «KIIMIIUPOBAHHLIC» U
OpUTHUHAJIIbHBIC TCKCThHI C UCIIOJIb30BaAHUEM HeO6XOI[I/IMLIX
PEYeBBIX CPENICTB;

* HCTIOJB30BaTh BepOANBHEIC CPENCTBA (CpeaAcTBa
JIOTHYECKOU CBSI3M) IJISl BBIICICHHUS CMBICIIOBBIX OJIOKOB
CBOETO BBICTYIUICHUS,;

* HCTIOJIF30BaTh HeBepOaIbHEIC CPEICTBA I HATIISTHBIC
MaTepHallbl, TOATOTOBICHHBIE/0TOOPaHHBIE IO
PYKOBOACTBOM YUYHTEIIS,

¢ ncJIaTh OHEHO‘IHBIIZ BbIBO/J] O JOCTHXKCHUU LICIIU
KOMMYHHKAIIUH HETIOCPEICTBEHHO MOCIIE 3aBEePIICHUS
KOMMYHUKATUBHOT'O KOHTaKTa 1 000CHOBEIBATE €T0.

YMeHHUe COOTHOCHTDH CBOM JefiCTBUS € MIAHHPYEeMbIMH
pe3yJIbTaTaMH, OCYLIeCTBJIAThL KOHTPOJIb CBOCH
JAeITeIbHOCTH B NpoLecce JOCTHKEHHSA pe3yabTara,
onpeesiTh cMOCoObI JelicTBUI B paMKax
Npe/I0KEeHHBIX YCJI0BHI U TPeOOBaHUH,
KOPPEKTHPOBAThL CBOM /ICICTBUSA B COOTBETCTBHH C
MU3MeHSIOLIelicsl CHTyanmei.

OO0y4aronIuiicst CMOYXeT:

* OTIpEIETISITh COBMECTHO C IIEAAroroM M CBEPCTHHKAMH
KPUTEPHUH ILUIAHUPYEMBIX PE3YIBTATOB U KPUTEPHUU
OIICHKH CBOEH y4eOHOM! JAesTeIbHOCTH;

CwMpblIci0Boe uTeHne. OOyJaronuics CMOXKeT:

* HAXOJUTh B TEKCTE TpeOyeMyro HHPpOpMAaIHIO (B
COOTBETCTBHH C LIETSIMU CBOEH AEATEIILHOCTH);

* OPUEHTHPOBATHCS B COJIEPHKAHUU TEKCTa, TIOHUMATh
LEJIOCTHBINA CMBICII TEKCTa, CTPYKTypUPOBATh TEKCT;

* yCTaHABJIMBATh B3aUMOCBS3b ONMUCAHHBIX B TEKCTE
COOBITHH, SBJICHUH, IPOIICCCOB;

* PE3IOMHUPOBATH TIABHYIO HJICI0 TEKCTA;

* IPe0OpPa30BBIBATH TEKCT, CIIEPEBOS» €T0 B APYTYIO
MOJIaTbHOCTh, HHTEPIIPETUPOBATH TEKCT
(XyI0’KeCTBEHHBIN M HEXYI0’KECTBEHHBIH — YUeOHBIH,

®opMUpOBaHMe U PA3BUTHE KOMIETEHTHOCTH B
00/12CTH HCI0JIL30BaHNSA HH(POPMALUOHHO-
KOMMYHHKAIMOHHBIX TexHoJsoruii (nanee — UKT).
OOy4aronmics CMOXKET:

* [[EJICHANPABJIEHHO UCKAaTh U HCIOIb30BATh
nH(OpManMOHHBIE PeCypChl, HEOOXOIMMBIE JUIS PEIICHHS
y4eOHBIX ¥ MPAKTHYECKUX 33/1a4 C TOMOIIBIO CPE/ICTB
UKT;

® BLI6I/IpaTB, CTPOUTH U UCIIOJIB30BATH AACKBATHYIO
MHGOPMAMOHHYIO MOJIENb IS TIEpelaui CBOUX MBICTICH
Cp€aACTBAaMU €CTCCTBCHHBIX N (bOpMaJ'lI)HI)IX SI3bIKOB B

10




* CHCTEeMAaTU3UPOBATh (B TOM YHUCIIE BEIOUPATH
MIPUOPUTETHBIC) KPUTEPUH IUIAHUPYEMBIX PE3YJIbTaTOB 1
OLIEHKH CBOEH JEITEIHLHOCTH;

* 0TOMpPATh HMHCTPYMEHTHI JJIsl OLICHUBAHUS CBOCH
JIeATENBHOCTH, OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH
JIESITEIBHOCTH B paMKaXx MPEJI0KEHHBIX YCIOBUHN U
TpeboBaHuii;

* OIICHUBATh CBOIO JICATCILHOCTh, APTYMEHTHPYS
MPUYHHBI JOCTHKCHUSI WM OTCYTCTBUS IIAHUPYEMOTO
pe3ymbTara;

* HaXO/JWUTh TOCTATOYHBIC CPEJICTBA AJIS BHITTOTHEHUS
Y4eOHBIX JCUCTBHUI B U3MEHSIOIICIHCS CUTYaIlMH W/ TN
TIPU OTCYTCTBHUH IUTAHUPYEMOTO pe3yIbTaTa;

* paboTas o CBOEMY IUIaHy, BHOCUTH KOPPEKTHBEI B
TEKYUIYIO JIeSTENILHOCTh Ha OCHOBE aHAIM3a U3MEHEHHIA
CUTYaIlUU IS OJyYeHHUs 3aIJIaHUPOBaHHBIX
XapaKTePUCTUK MPOIYKTa/pe3yIbTara;

* YCTaHABJIMBATH CBSI3b MEXKY MMOJTyUYCHHBIMH
XapaKTePUCTUKAMU MPOIYKTA U XapaKTCPUCTUKAMU
Ipoliecca AeATeIbHOCTH U 10 3aBEPIICHUH AEITeIbHOCTH
IpeuIaraTh M3MEHEHNE XapaKTePUCTHK Ipolecca s
MONYYCHUS YIYIIICHHBIX XapaKTePUCTHK MPOIYKTa;

* CBEPSITH CBOM JCUCTBUS C IEIBIO H, IPU
HEO0XOTUMOCTH, UCTIPABIIATH OMTHOKH CAMOCTOSITEIBHO.

HAYYHO-TIONYJISIPHBIH, HH(POPMAIIMOHHBINA, TEKCT NON-
fiction);
* KPUTUYECKH OLICHUBATH COZIECPKaHNE U POPMY TEKCTa.

COOTBETCTBHH C YCIOBHAMH KOMMYHHUKALVH;

* BBLICIIATE HH(POPMALMOHHBIH acleKT 3a1a4H,
OIIEPHPOBATH JAHHBIMH, HCIIOJIB30BATh MOJIEIIb PEIICHUS
3a7a4m;

* UCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTUH (BKIIOYAsI
BBIOOD a/IEKBAaTHBIX 33]ja4e NHCTPYMEHTAIbHBIX
MIPOrpaMMHO-aIIapaTHBIX CPEACTB U CEPBHUCOB) IS
pereHust ”HPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
yueOHBIX 3a/1a4, B TOM YHCJIe: BEIYUCIICHHUE, HAITMCAHUE
IMCeM, COYMHEHHH, TOKIag0B, pedepaToB, CO3TaHIEe
Npe3eHTalui u ap.;

* FICIIOJIL30BAaTh HHPOPMALHIO C YIETOM ITHYCSCKUX U
MPaBOBBIX HOPM;

* co3/1aBaTh HH(OOPMAIIMOHHBIE PECYPCHI PA3HOTO THIIA U
JUISL pa3HbIX ayIUTOPHiA, cOOII0NaTh HHPOPMAIIOHHYIO
THTHEHY U NpaBiiia HHGOpMaMOHHO# 6e301acHOCTH.

YMeHHe OLleHHBATH NPABHJIBHOCTD BHIIOJTHEHUS
yueOHO# 3a1a4M, COOCTBEHHbIE BO3MOKHOCTH ee
peweHusi. O0yuarommicst cMOMKeT:

* OTIpeETISITh KPUTEPHH PABUIBHOCTH (KOPPEKTHOCTH)
BBITTOJIHEHHS y4eOHOIl 3a1auu;

* aHAIM3UPOBATh U OOOCHOBHIBATH IPUMEHEHHE
COOTBETCTBYIONIETO HHCTPYMEHTAPHS ISl BBITIOTHEHHS
y4eOHO# 3a1a4u;

* CBOOOIHO MOJIB30BATHCS BEIPAOOTAaHHBIMH KPUTEPUSIMU
OILIGHKU M CAMOOILIEHKH, UCXOJ U3 LENU U UMEIOIUXCA
CPEZCTB, pazianyasl pe3yabTaT U CIIocoOBI JICHCTBHIH;

* OLICHUBATh NPOJYKT CBOEH IEATEIbHOCTH MO 3aJaHHBIM
W/WIM CaMOCTOSTENILHO ONPEICIICHHBIM KPUTEPHSM B
COOTBETCTBUH C LIEIIBIO AEATENBHOCTH;

* 000CHOBBIBATH TOCTHKUMOCTD IEJTH BHIOPAaHHBIM
crocoOOM Ha OCHOBE OIIEHKH CBOHMX BHYTPEHHHX
PECYPCOB U AOCTYIHBIX BHEITHUX PECYPCOB;

* (puKkcHpOBaTh M AaHATTM3UPOBATH AMHAMHUKY COOCTBEHHBIX

@opMupOBaHNE H PA3BUTHE IKOJTOTHIECKOTO
MBIIILJIEHHS, yMeHIe MPUMEHSITH €ro B
NO03HABATEJIbHOI, KOMMYHMKATHBHOM, COUMAJILHOMI
NPaKTHKeE U NPO(ecCHOHAILHOH OPpUEHTALMM.
OO0y4Jaronuiicss CMOXeT:

* OIpeNIeTSATh CBOE OTHOIICHUE K MTPUPOIHOM cpesie;

* AHAJIM3UPOBATH BJIHUAHUE DKOJOTHYCCKUX (baKTOpOB Ha
cpely OOMTaHUs KHUBBIX OPTAaHU3MOB;

* POBOJIUTH MPUYUHHEIA U BEPOSTHOCTHBIN aHATIN3
9KOJIOTUYECKUX CUTYAIHIA;

* POTHO3UPOBATh U3MEHCHHUS CUTYAIlUU IIPH CMEHE
JIEHCTBUS OHOTO (paKTOpa Ha ACHCTBUE JPYTOro
(axTopa;

* PacmpoCTPaHATh FIKOJOTUICCKUE 3HAHUS U YIACTBOBATh
B MPaKTUYECKUX JeaxX MO0 3aIUTe OKPYKAIOIIEH CPeIbl;
* BEIpa)KaTh CBOE OTHOLIEHHUE K MPUPOJIE YEPE3 PUCYHKH,
COYMHEHUA, MOAECIIN, ITIPOCKTHBIC pa60T1>1.
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00pa30BaTENbHBIX PE3YNBTATOB.

BiiaeHHe 0CHOBaMM CAMOKOHTPOJISI, CAMOOLIEHKH,
NPUHSATHS pPelleHHii U 0CyIeCTBJIEHHs] 0CO3HAHHOIO
BbIOOpa B y4eOHOI 1 mo3HaBaTeAbHOI. O0ydarommiics
CMOJKET:

* HaOJIIOJaTh M aHAIM3UPOBATH COOCTBEHHYIO YUeOHYIO U
MIO3HABATENILHYIO IESTENBHOCTD U eI TEILHOCTD APYTUX
00ydJaromuxcs B IPOLIEcce B3aUMOIIPOBEPKHY;

* COOTHOCHUTD pealibHbIe U INIAHUPYEMBbIE PE3yIbTaThl
WHIMBHIYaJIbHOM 00pa30BaTeNIbHOM e TeIbHOCTH 1
JIeNaTh BHIBOIBI;

* IPUHUMATH PEIICHHUE B yUeOHOH CUTyalluu U HECTH 3a
HETO OTBETCTBEHHOCTB;

* CaMOCTOSTEINILHO OTPENEIIATh MPUIUHBI CBOETO ycIiexa
WJIN HEYCIeXa U HaXOIUTh CIIOCOOBI BBIXO0/Ia U3 CUTYaIN
Heyclexa;

* PETPOCIIEKTHBHO OIPEAEIATh, KAKUE JCHCTBHS 110
pELICHUIO YUeOHOM 3a/1auy WK TapaMeTphl THX
JIEHCTBUY NPUBEIH K IOIYYEHHUIO UMEIOILErocs IPOyKTa
y4eOHOM eI TeTbHOCTH;

* IGMOHCTPHPOBATh PUEMBI PETYJISIUN
MICUXO0(HU3HOJIOTHIECKNX/ IMOIIMOHAIIBHBIX COCTOSTHIN
JUISL TOCTIDKEHNUS 3G PeKTa yCIIOKOeHHs (YCTpaHeHUs
SMOLMOHAIEHON HANPSHKEHHOCTH), dPPeKTa
BOCCTaHOBJICHUS (OCIA0ICHUS MIPOSIBICHNI yTOMIICHUS),
a¢peKTa aKTUBU3AINH (TIOBBIIICHUS
NICUXO0(HU3HOJIOTHIECKOH PEaKTHBHOCTH).

" 3al1pOCHI;

JCATCIBHOCTBIO.

Pa3BuTue MOTHBALUM K OBJIA/ICHUIO KYJIBTYPOii
AKTHBHOIO HCIOJb30BAHMS cJI0Bapeii M Apyrux
NMOMCKOBBIX cucTeM. OOyUJaIOMHiACS CMOXKET:

* ONpeaessATh He00X0IMMBIE KITI0UEeBbIE TOMCKOBBIE CI0BA

* OCYIIECTBIIATh B3aUMOJIEHCTBUE C NIEKTPOHHBIMU
MIOUCKOBBIMU CUCTEMAMH, CIIOBAPSIMH;

* (hopMHPOBaATH MHOYKECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX
HCTOYHHKOB JUIsl OOBEKTHBU3ALMU PE3YIIbTATOB [IOUCKA;

* COOTHOCHTBD TIOJTyYEHHBIE PE3YIIbTaThl IOMCKA CO CBOEH

2.1.3. [IpeagMeTHBIE Pe3yJIHTATHI

BoinyckHUK HayuyuTcesi B 5-6 kiaccax (I HCIIOIb30BaHUS B OBCEeIHEBHOM
SKH3HM U o0ecrievyeHusl BO3MOKHOCTH YCIENIHOr0 MPOo0/KeHUsl 00pa3oBaHus HA
0a30BOM YPOBHE)

BpINyCKHUK MOJY4YUT BO3MOKHOCTh HAYUYMThCS B 5-6 Ki1accax (115 odecneyeHust
BO3MOKHOCTH YCHELIHOT0 MPOAOJIzKeHUsI 00pa3oBaHus Ha 62a30BOM U
YIJay0JéHHOM YPOBHSX)

DJ1eMeHTbI TCOPUU MHOYKECTB H MATeMaTHYeCKOM JIOTHKH

* OmnepupoBarh Ha 0a30BOM YpOBHE MOHSATHSAMHU: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
MOJMHOXKECTBO, MPUHAJJICKHOCTbD;

® 3aJaBaTb MHOJKECTBA MEPEUHMCICHUEM HX DJIEMEHTOB;

® HaXOJWTh IepecedeHne, 00beTNHEHNE, IIOIMHOKECTBO B MPOCTEHIIINX CUTYAITHSX.
B noBceqHeBHOI KM3HM H NP U3YYEHUHU APYTUX NPeAMETOB:
® pacno3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUSI.

MHOIHCECmed,
MHOIHCECMEB0,

* Onepuposamv  NOHAMUAMU:
onemMenm  MHOJCecmed, — nycmoe,
NOOMHOHCECTNBO, NPUHAOTIEHCHOCHD,

MHOIHCECMB0, XaApaKkmepucmuku
KOHe4YHoe u beckoHeuHoe

® onpedensimb NPUHAONEHCHOCNL  INEMEHMA  MHONCEC8Y, 00beOUHeHuio U
NEPEeceueHuio  MHOJNCECME, 300a6aMmb MHOJICECMBO C HOMOWbIO Nepeyucienus
INEMEHMO8, CLOBECHO20 ONUCAHUSL.

B noBcexHeBHOIT ;KH3HH U PH H3yYeHUHU IPYTUX NPEAMETOB:

®  pPAcno3Hasamv 102UYECKU HeKOPPEKNHbLE BbICKA3bIGAHUSL,

CMpoUms YenoUKU YMO3AKIIOUEHUL HA OCHO8E UCHOIb306AHUS NPAGUT JIOCUKLL.
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Yucaa

* OnepupoBarh Ha 6a30BOM YPOBHE MOHATHSIMH: HATYPAJIBHOE YHCIIO, LEJI0E YUCIIO,
OOBIKHOBEHHAS APOOB, NECITUIHAS APOOH, CMEIIAaHHOE YUCIIO, PAIMOHAIBHOE YHCIIO;

® HCHOJB30BaTh CBOMCTBA YMCEN U MPaBWIIA ACHCTBUM ¢ pallMOHAJIBHBIMHU YHCIAMU
IIPH BBITIOJIHEHU U BBIYUCIICHUN;

® HCMONB30BaTh MNPU3HAKK JAenumMocth Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUU
BBIYHCIICHUH U PEIIEHUU HECIOXKHBIX 3a]1a4;

® BBIIOJHATH OKPYIJICHUC pAllMOHAJIbHBIX YHUCCJI B COOTBETCTBUU C IIPpaBUJIaAMU;

® CpaBHUBATh pallMOHAJbHbIEC YHCIA.
B noBceHeBHOM KU3HU U MPH M3yYeHUHU JIPYTHX NMPeJIMeTOB:

® OLEHUBAaTh PE3yIbTAThI BBIYHUCIICHUI IIpH pCUICHUM IMIPAKTHUICCKUX 3adaY;
® BBIIOJHATH CPaBHCHHUC YHCCII B pCAJIbHBIX CUTYAalUAX,

® COCTaBJIATH YHCIIOBBIC BBIPAKCHMS NP PEIICHUH NPaKTHIECKUX 3aad U 3a/1ad u3
JIPYTHX Y9eOHBIX IPEIMETOB.

® Onepupoeamb NOHAMUAMU: HAMYPAIbHOE YUCTO0, MHOAHCECMBO HAMypalbHblX
uucenu, yenoe Hucio, MHOIHCecmeo yejiblx 4ducel, 0ObIKHOBEHHAS ()p06b, oecssmuuHas
0p06b, CMewarnnoe 4Yucio, payuoOndilbHoe YUcCilo, MHOMHCeCcmeo pAayUOHAIbHbIX YUcell,
ceomempuvdecKkas unmepnpemayusl HamypajlbHblX, Yeuiblx, payuoOHAlIbHbIX,

®  NOHUMAmMb U OOBACHAMb CMBLCL 1’1031/{141/{0HH012 3anucu HamypajibHoco Yucia,

®  GLINOJHAMb GLIYUCLCHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOB PAYUOHATILHBIX
BbIMUCTIEHULL, 000CHOBbIBAMb AN2OPUTNMBL BbINOTHEHUS. OCUCMBUILL;

ucnovzoeams npusHaxku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmer u
npou3eedeHUss Yucen npu GbINOIHEHUlU BbIYUUCIEHULl U peuleHuU 3a0ai, 000CHOB8bIBAMb
NPUSHAKU OeTUMOCIIU,

8bINOIHANMb OKPY2lleHUe PAYUOHATbHBIX YUCE C 3A0AHHOU MOYHOCMbIO,

®  ynopsaoouusamsv HUCIA, 3ANUCAHHBIE 8 6UOe OOBLIKHOBEHHLIX U OeCAMUUHBIX
Oopobeli;

* naxooumv HO/[ u HOK uucen u ucnonv3o8ame ux npu peuieHuu 3a0ay,

* onepuposamv HOHAMUEM MOOYIb YUCIA,
MOOYJs Yucaa.
B noBceTHeBHOI JKH3HH U IPU U3YYeHUH IPYTAX MPeAMETOB:

ceomempudeckas unmepnpemayus

®  NpUMEHAMb NPABUAA NPUOTUNCEHHBIX SbIYUCTEHUL NPU peuleHuy NPaAKmuyecKux
3a0a4 U peuwleHul 3a0ay Opyaux y4eoHvlx npeomemos;

®  BLINONHAMb CPAGHEHUE PEe3VIbINAMO8 SbIYUCTEHUL NPU peuleHul NPaKmuyecKux
3a0ay, @ MOM YUCe NPUOTUNCEHHBIX GLIYNUCTEHULL,

COCMABNAMb YUCTIOBbIE BbIPANCEHUS. U OYEHUBAMb UX 3HAYEHUs NpU peuleHul
NPAKMUYeCcKUx 3a0ay u 3a0a4 u3 Opyeux y4eOHbIX nPeOMemos.

YpaBHeHHUsI U HEPABEHCTBA

® Onepupogamb NOHAMUAMU. PABEHCMEB0, YUCI0B0€ PABEHCMEB0, YPABHEHUE, KOPDEHb
ypaeHerus, peuterue ypasHeHusl, 4ucilosoe Hepaeerncneo.

CraTucTuKa M Teopusi BeposiTHOCTel

* [lpencraBnsaTh MaHHBIC B BUAE TAOIHII, THATPAMM,
* gyutaTh HHOOPMAIIUIO, IPEACTABICHHYIO B BUJC TAaOJHIIBI, THATPAMMBIL.

* Onepuposams NOHSMUAMU. CMONLOYAMbBIE U KPY2OGble OUASPAMMbL, MAOIUYbI
O0aHHbIX, CpedHee apugmemuueckoe,

® u3gnekamsv, UHGopMayuio, NPeOCMABIeHHYIO 8 MabdIUYAX, HA OUASPAMMAX,

* cocmasnsames mabauysl, CMpoums OUAZPAMMbL HA OCHOBE OAHHDBIX.

B noBceaHEeBHOI JKH3HU U IPH U3YYEHUH IPYTUX NPEAMETOB:

® uzeiekamv,  UHMEPNPEemuposamv U  npeodpasosviéamv  UHGOpMayuio,
npeocmasieHHylo 6 madbauyax u Ha Ouaspammax, Ompanicawyio Cceoucmsea u
XapaxmepucmuKy pedaibHulX HPOYeccos U AGNEHUL.

TekcToBBIE 321241

* Pemarp HecOXHBIE CIOKETHBIC 33[a4d Pa3HBIX THIIOB Ha BCEe apH(PMETHIECKHE

* Pewams npocmoile U CIOJHCHbLE 3a0auu PA3HbBIX munoe, a makoce 3a0auu
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NCHCTBHS,

® CTPOUTH MOJETH YCIOBHS 3a/1a4d (B BUAE TaOJUIBI, CXEMBI, pUCYHKA), B KOTOPOH
JaHBl 3HAUCHHUS IBYX M3 TPEX B3aHMMOCBS3aHHBIX BEJIMYHH, C LEJBIO TIOUCKA PEILCHUS
3aa4u;

® OCYyHIECTBIISITH CHOCOO IIOMCKAa pEIICHHs 3a7add, B KOTOPOM paccyKJeHHe
CTPOUTCS OT YCIIOBUS K TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IJIaH PELICHUS 3a]aul;

® BBIJCIATH 3TAlbl PELICHUs 331a4H;

® HMHTEPIPETUPOBATh BBIYMCIUTEIBHBIC PE3YJIbTAThI
HOJIy4eHHOE pelIeHHe 3a1a4H;

B 3aJadyc, HCCICaA0BaThb
® 3HaTh pazianiue CKOpOCTeI;‘I 00beKTa B CcTOsSYei BOJC, IPOTHUB TCUCHHA U TIIO

TCUCHUIO PCKU,
® peurarthb 3aa491 Ha HAXOKACHUC YaCTH Y1CJIa U YUCJIA 110 €ro 4acCTH;

® pemarh 3aJadd pa3HBIX TUMOB (HA pPaboTy, Ha IOKYNKH, Ha [BIKCHHE),
CBA3BIBAIOIIUX TPU BEJIMYMHBI, BBIJCIATH 3TH BETUUUHBI M OTHOILCHUS MEXy HUMH;

® HaXOAWTh IPOIICHT OT YKCJIA, YKCIIO MO MPOLEHTY OT HEro, HAXOAUThH MPOIICHTHOE
OTHOIIICHWE JBYX 4YHCEJ, HAXOIWUTh TMPOICHTHOC CHW)KCHHEC WJIM MPOICHTHOE
MOBLIIIEHHE BEIHYMHEL, peliaTh HECIOXHBIC JIOTMYCCKHE 3aJa4d  METOJOM
paccyxaeHuil.

B noBceqHeBHOI JKH3HU U IPH H3YYEHUH IPYTUX NPEAMETOB:

BBIJIBUI'aTh THUIOTE3bl O BO3MOXKHBIX MPEAEIbHBIX 3HAUCHUSX HCKOMBIX BEIUYUH B
3aade (IenaTh MPUKUIKY)

NOBbIUEHHOU MPYOHOCU,

®  ucnoavzosamob pasHele KpamkKue 3anucu Kax MOOeNU MEKCMO8 CLONCHBIX 3a0ay
ons nocmpoeHus NOUCKOBOIL CXeMbl U pewerusl 361061’{,'

* 3nHamv U npumeHsmb 0ba cnocoba noucka peulenusi 3a0ay (om mpebo8anHus K
VCI0BUIO U OM YCL08USL K MPebO8aHUI0),

®  MOOenuposams paccyldcoenus npu Noucke peuleHusi 3a0ai ¢ NnomMowwplo epag-
cxembl;

®  gblOesMb IMANBL PEULCHUS 3A0aYU U COOEPAHCAHUE KAHNCO020 IMANd;

*  UHMepnpemuposams BbLIYUCIUMENbHbIE pPe3VIbMmambl 6 3adaue, UCCIe008aAMb
NONYYeHHoe peuleHue 3a0a4u;

®  AHAUBUPOBAML 6CEBO3MOJCHBIE CUMYAYUU G3AUMHO20 PACNONONCEHUA 08YX
00bEKMO8 U USMEHEHUe UX XAPAKMEPUCIMUK NPU COBMECTNHOM OBUMICEHUU (CKOPOCb,
8pems, paccmostue) npu peueHuy 3a0ay Ha 08udceHue 08yX 00beKmos Kak 6 0OHOM,
MAK U 6 NPOMUBONOLONHCHBIX HANPABIEHUSX,

® uccnedosamsb B8CeBO3MOINCHbLLE cumyayuu npu peuteHuu 3a0ay Ha O08udiceHue no
pekKe, paccmampueantb pasHvle Cucmembsl omcuéma,

®  pewamsv pazHooOPA3HbIE 3A0AYU «HA YACUY,

® pewams u 000CHOBLIBAMb CE0€ peuieHUe 3a0ayu (8bl0eNsimb MAMeMamuiecKyio
OCHOB8Y) Ha HAXOJCOEHUe YACMU YUCAA U YUCLA N0 €20 YACMU HA OCHO8E KOHKPEMHO20
cmbicaa Opobu; 0cos3Hasame U 0OBACHAMb UOSHMUYHOCHb 3A0ay PA3HbIX MUNOS,
CBAZBLEATOUSUX MPU

seuuUnbl (Ha pabomy, HA NOKYNKU, HA OBUdICEHUE), GblOeNsimb MU GeTUYUHbL U
OMHOWEHUL MENHCOY HUMU, NPUMEHSIMb UX APU DeueHul 3a0ay, KOHCHPYUPOSamsb
cobcmeennbie 3a0auu YKA3aHHbIX MUNOE.

B noBceHeBHO¥ KU3HU M NPH U3YYEHUH IPYTUX MPEIMETOB:

*  gbldensMb NpU peuenul 3a0ay XapaKxmepucmuky paccmMampusaemMou 6 3adade
cumyayuu, OmMJIUYHble OM PEealbHblX (Mme, Om KOMOpbiX abCmpasuposaiucs),
KOHCMPYUpo8amv HOGble CUMYAyuu ¢ Y4émom 3Mux Xapakmepucmuk, 6 4aCmHOCMU,
npu peweHuu 3a0ay Ha KOHYEHMpPayuu, y4umvléams NIOMHOCMb 8eUeCmed;

® pewamsv U KOHCMPYUpOBAmMb 3A0AYU HA OCHO8E DPACCMOMPEHUS PealbHblX
cumyayuii, 8 KOMOpPsIX He Mpedyemcsi MOUHbLU BbIYUCTUMENbHBIU pe3YTbmam,

® pewamsv 3a0auu Ha OBUJICEHUEe NO peKe, PACCMAMPUBAsi pPA3Hble CUCHEeMbl
omcuema.

Harasininasi reomerpusi.

I'eomeTpuueckue pUrypnbl

* OnepupoBarh Ha 6230BOM ypOBHE MOHSATHAMU: (Urypa, TOUKA, OTPE3OK, MpsMas,
Jqy4, JIOMaHas, YroJ, MHOTOYTOJbHHK, TPEYrodbHUK ¥  YETHIPEXYTOJILHHUK,
NPSIMOYTOJIBHUK W KBaJpaT, OKPY)KHOCTb W KPYT, MPSMOYTOJILHBIM HapajulesienuIe],
Ky0, map. M3o0paxarh u3ydaemble (QUTYypsl OT PYKH M C TIOMOIIBIO JIMHEHKH M
LUPKYJISL.

* Uszenexams, unmepnpemuposamv U  npeoopa30ewvieams
2e0MempuyecKux Qpueypax, npeocmagienHylo Ha 4epmentcax;

ungopmayuro 0
* uzobpadicamv uzyuaemvie Quypbl Om pPYKU U C HOMOWBI) KOMHBIOMEPHBIX
UHCIMPYMEHMO8.
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B noBceHeBHOM *KU3HU U MPH M3yYeHUHU JPYTHX NMPeJIMeTOB:
® pemaTh NpaKTHYECKUE 33a4H C TPUMEHEHHEM IIPOCTEHIITNX CBOUCTB (UTyp.

I/I3Mepel-ll/lﬂ U BBIYTUCJICHUSA

® BBINOJHATH H3MEPEHHE JUIMH, PAaCCTOSHHH,
HHCTPYMEHTOB JAJIs1 U3MEPEHUH ATIMH U YIJIOB;

BEIMYMH YIJIOB, C MOMOIMIBIO

® BBIUUCIIATH IUIOUIAU NPSIMOYTOJIBHUKOB.

B noBceHeBHOI JKM3HU U NIPH M3yYEeHUH JIPYTUX NPeAMETOB:

® BBIUUCIATh PACCTOSIHUA HAa MECTHOCTH B CTAaHAAPTHBIX CUTyalusX, IUIOLIAAU
IPSIMOYTOJIbHUKOB;

® BBINOJHATH NPOCTEHIINE MOCTPOCHUS M M3MEPEHHSI HA MECTHOCTH, HEOOXOJMMBbIC
B pEAJIbHOM JKU3HU.

®  GLINOIHAMbL UBMeEpeHUue ONUH, PACCMOAHUL,
UHCIPYMEHMOG 0151 USMEPEHULl ONIUH U Y2l08,

®  BLIUUCHAMb NAOWAOU NPSAMOY2OIbHUKOS, KEAOPAMO8, 00bEMbl NPAMOY2OTbHbIX
napanienenunedos, Kyoos.

B noBceaHeBHOIM KM3HM ¥ NIPU U3YYEHHHU APYTUX NMPeIMETOB:

®  BLIUUCHSAMb PACCMOSAHUS HA MECIMHOCMU 8 CINAHOAPMHBIX CUMYAYUSX, NAOWAOU
VUACMKO8 NPAMOY20AbHOU PopMbl, 00EMBL KOMHAM,

®  GbINOIHAMb NpOCMeluite NOCMPOEHUs. HAd MeCHHOCMU, HeoOX00uMble 8 PeaibHOU
JHCUHU,

GCIUYUHR Y208, C NOMOWbIO

®  OyeHusambv pasmepbvl peaibHblX 00bEKMO8 OKPYICAIOUe2o Mupa.

HcTopusi MaTeMaTHKHU

® ONHUCHIBATH OTAEJIBHBIE BHIAAIOIIUECS PpeE3yabTaThl, MMOJTYUCHHBIC B XOAC Pa3BUTHUL
MaTCMAaTHUKH KaK HAyKH;
® 3HaTh MNpUMEPbl MAaTCMATUYCCKUX OTKpLITI/Iﬁ H HUX aBTOPOB, B CBiA3U C

OTEYECTBEHHOM U BCEMUPHOU UCTOPUEH.

® Xapakmepmoeamb 6K1A0 sbzdaiomuxc;l mamemanuxkoe 6 paseumue mamemamuxu
U UHbIX HAYYHbLX obnacmeil.

BeinyckHuK HayuuTes B 7-9 Kiaccax s
UCNOJIb30BAHNS B MOBCEIHEBHOI KU3HH H
obecrieyeHUs] BO3MOKHOCTH YCIIEIIHOTO MPOI0JKEH U
o0pa3oBaHusi Ha 6230BOM YPOBHeE

Bbll’[y(ZKHHK MOJYYMT BO3MOKHOCTb HAYIYUTHCH B 7-9
KJj1accax

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS B 7-9
KJIaccax JUIsl yCIEUTHOTO MPOJ0JIKeHUsI 00pa3oBaHus
Ha yri1y0JéHHOM ypOBHe

JJ1eMeHThbI TCOPUU MHOYKECTB H MaTeMaTH4YeCKOM JIOTUKHU

e OnepupoBath Ha 0a30BOM YpOBHE MOHSTHUSIMH: e Onepupogamsv NOHAMUAMU. ONpedeneHue, meopemd, e CBOOOJTHO OMEpUPOBATH TMOHATUSIMU: MHOXKECTBO,
MHOXXECTBO,  JJIEMEHT  MHOJXECTBA, MOIAMHOXECTBO, | AKCUOMA, MHONCECMBO, XAPAKMEPUCTNUKU MHOMCeCmed, | XapaKTepUCTHKM  MHOXECTBa, JJIEMEHT  MHOXECTBa,
MPUHA/JIEKHOCT; INeMeHm MHOJICECMBd, NYyCcmoe, KOHeuHoe u 6eckoneyHoe | MycToe, KOHEYHOoe U OECKOHEYHOe  MHOXECTBO,

® 33/1aBaTh MHOXXECTBA [IEPEUKMCICHUEM X JJIIEMEHTOB; | MHOJICECMEO, HOOMHOICECBO, NPUHAONENHCHOCMb, | TIOIMHOXKECTBO, MPUHAUIEKHOCTD, BKIIIOYCHHE,

® HAXOUTh nepeceyeHue, oOBbeauHEHHE, | BKTIOYEHUE, DABCHCHIBO MHOJICECTE, PaBEHCTBO MHOXKECTB, CIIOCOOBI 3a/IaHUE MHOXKECTBA;
ITOJIMHOKECTBO B MPOCTEUIIINX CUTYAIUIX; ® U300padNCaAmMb MHOJCECMBA U OMHOULEHUE MHOJCeCme |  ® 3aJ1aBaTh MHOXKECTBA Pa3HBIMH CIIOCOOAMU;
e OmepUpOBAaTH HA 0a30BOM YPOBHE MOHATHAMM: | C HOMOWbIO Kpy2os Diinepa; ® IPOBEPSATH BBITIOJTHCHHE XapaKTepUCTUICCKOTO

OIIpEACIICHNUE, aKCUOMa, TCOpEMaA, 10Ka3aTCIbLCTBO, L4 onpedeﬂﬂmb

npuHadﬂemcHocmb
MHOIHCECME)), 00veOuHeHUIo U nepecevyerHuro MHoalcecme,
® 300a6amv MHONCECMBO C nomouibro  nepevucierus

CBOIiCTBa MHOXECTBaA,

° CBO60}1HO OIICPUPOBATh TOHATUAMU: BBICKA3bIBAHUE,
UCTUHHOCTh M JIOXKHOCTBH BBICKA3bIBAHHSA, CJIIOXKHBIC H
IIPOCTBIC BBICKA3bIBAHWA, OTPHUIIAHUE BLICKaSBIBaHPIﬁ;
HUCTUHHOCTDH M JIOXKHOCTBH YTBECPKACHUA U €TI0 OTpUIAHUA,

olemenma

BblCKA3vleaHUE,

® IPUBOJNTH NPHUMEPHl W KOHTPIPHMEPH IS
IIOATBEPKICHUS CBOMX BbICKa3bIBaHUI.
B noBceHeBHOI ;KM3HM U MPH U3yYeHUH APYTUX 91eMeHMO8, CI08ECHO20 ONUCAHUS,
NpeaMeToB: ® onepuposambs NOHAMUAMU.
® 1CIOJIb30BaTh rpaguygeckoe IIpECTaBICHNE

MHOXKECTB JUISl ONHWCAHUSL pPEAIbHBIX IPOLECCOB |
SBICHUHM, NpH pelmeHuH 3ajJad  JIpYTuxX  y4eOHbIX

UCMUHHOCMb U JIOJCHOCNIb B6blCKA3bIBAHUA, OmMpuyanue
eblcmsbleanmi, onepayuu HAO B8bICKA3bIBAHUSIMIL: u, uuu,
He, YCl06Hble 8bICKA3bIBAHUSA (MM"/ZMKCZL[MM),’

oTepanyy HaJ BBICKA3bIBAHWAMU: W, WIH, HE; yCIOBHBIC
BBICKa3bIBaHUS (MMILTHKAIINHN);
® CTPOUTh BBICKA3bIBAHUS C HCIOJNB30BAHHEM 3aKOHOB
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MIPEIMETOB.

® CIpoUmMb 8bICKA3bIBAHUSL, OMPUYAHUSL BbICKAZLIEANHULL.
B noBcegHeBHOM JKM3HM M IIPM M3YYEHHUH JAPYTHUX
npeIMeToB:

® cmpoums  YenouxKu yMOS’aK/ZiO"leHMIZ HA  OCHoee
UCNOZIb306AHUA NpABUTI TOCUKU,
® UCNOJIb308ANb MHOJHCecmeda, onepayuu c

MHOMHCECMEBAMU, UX zpadmuecme npedcmaeﬂeime onst
ONnuUcaHus peailbHsvlXx npoyeccos u SAGIeHUL.

anreOpbl BRICKA3bIBAHAH.

B noBcegHeBHOM KM3HM M IPM H3YYEHHHU APYTHX
npeJMeToB:

® CTPOUTh pPAaCCYKIEHHUS Ha OCHOBE HCIOJIb30BaHUS
NPaBHJI JIOTHKH;
UCTIONB30BaTh MHOYKECTBA, ONIEPALIUU C MHOXKECTBAMH,
ux rpauuecKoe MpeAcTaBIeHNe Ul ONUCaHUs
peanbHBIX MPOILIECCOB U SIBICHUM, IPU peIIeHu: 3a1a4
JIPYTHX YIeOHBIX MPEAMETOB.

Yucaa
e OmepupoBaTh Ha ©0a30BOM ypPOBHE TOHSITHIMU: o Onepuposamu NOHAMUAMU. MHOHCECMBO e CBOOOIHO OTEpPHPOBATh TOHATHAMU: HATypalbHOE
HATypaJbHOE YHCIO, [EJI0E YHUCI0, OOBIKHOBCHHAS IPOOb, | HAMYPANbHBIX — YlCel,  MHOMCeCMBO  YenblX  uucel, | 9ACIO, MHOXKECTBO HATYpalbHBIX YHCEN, IIeJI0e YHCIIO,
JeCSITHIHAs Jpo0b, CMENIaHHas ApoOb, PAMOHANBHOE | MHOMCECMB0 PAYUOHANbHBIX —Yucel, UPPAYUuOHAIbHOe | MHOKECTBO IIETBIX  YHCEN, OOBIKHOBEHHas Jpo0b,
YHCII0, apU(PMETHICSCKAN KBAAPATHBIH KOPEHB; yucio, KéaopamHwlil KOpeHb, MHOJCecm8o | NecATU4HAs OpoOb, CMEIMIaHHOE YHCIIO, pPallHOHAIBHOE
® UCII0Jb30BaTh CBOMCTBA YMCEN M NPaBWIa JEWCTBUH | OelcmeumenbHbix yucer, 2eomempuyeckas | 9Iuclo, MHO>XECTBO panoHaIbHBIX qHCe,
IIPY BBITTOTHCHUN BHIYHCIICHUN; uHmepnpemayus HAmypaibHblX, YevlX, PayuoHANIbHbIX, | UPPaLOHAIbHOE YHUCIIO, KOpEHb CTEIeHU n,

® ICTIOJIB30BaTh NMPU3HAKU JENUMOCTH Ha 2, 5, 3, 9, 10
IIpyu BBINIOJIHCHUN BBIYHMCJIEHUH H PCeUHICHUN HECJIO0KHBIX
3am1ay;

® BLINOJIHATL OKPYTJICHUE pAalUOHAJbHBIX YHCCIT B
COOTBETCTBUM C IIpaBUIIAMHU,

® OIICHMBATh 3HAYCHHE  KBaJPATHOTO
TIOJIO>KUTEIBHOTO 1IEJIOTO YHCIIa;

® pacIio3HaBaTh pAlMOHANBHBIE W HPPALMOHAIBHBIE
YHCIIa;

® CPaBHUBATH YHCIIA.

B noBcegHeBHOM :KM3HU U NIPH U3YYEHUH APYTUX
NpeiMeTOB:

® OICHUBATL PE3YJIbTAThI BBIYMCIICHUH npu peHICHUU
MIPAKTUYECKUX 3a/1a4;

® BLINOJIHATH CPABHEHHUE YHCEJI B PCAJIbHBIX CUTYyallUAX;

® COCTABJIATh YMCIIOBBIC BBIPAXKCHUA IIPpU PEHICHUU
NPaKkTHYECKUX 3aJad M 3ajad M3 JPYrHX Y4eOHBIX
IPEIMETOB.

KOpHA nus3

oeticmeumenbHbiX Yucel,

® NOHUMAMb U OOBACHAMb CMbICI NOZUYUOHHOU 3aNUCU
HamypaivHo20 YUCia;

® GLINONHAMb — 6bIYUCACHUS, 6  MOM  Hucie C
UCNONB308AHUEM NPUEMOE DAYUOHATILHBIX GbIYUCTCHUL,

® GLINONIHAMb  OKPY2lleHUe PAYUOHAIbHBIX — HUCEL C
3A0AHHOU MOYHOCMbIO,

® CpaGHUBAMb  PDAYUOHANbHBIE U UPPAYUOHATbHBIE
yucna;

® npedcmasnamy — PAYUOHANbHOE — YUCTO 8  Gude
decamuyHou Opoobu

® ynopadouusamy — 4ucia,  3anucamHvle 8 - Guoe

00bIKHOBEHHOU U 0eCAMUYHOU OpoOU;

e naxooums HO/N] u HOK uucen u ucnonivzosamo ux npu
peutenuu 3a0a4.

B noBceaHEBHOI JKU3HU U NMPH U3yYEHHH IPYTrHX
MpPeIMETOB:

® NPUMEHIMb NPABUILA NPUOTUNCCHHBIX GLIMUCTCHUT NPU
Ppeulenul npakmuieckux 3a0ay U pewenun 3a0ay Opyeux
VUeOHbIX NPeOMemos,

® GLINONHAMb CPABHEHUE PE3VIbMAMO8 GbIUUCIEHULL NPU
pewlenuy  npaKmuyeckux — 3a0ay, 6 MOM  uucie
NPUOTUIHCEHHBIX BLIYUCTEHUU,

® COCMAsIAMb U OYEHUBAMDb YUCLOBbLE BbIPANCEHUSL NPU
peutenuu NpaKmuueckux 3a0ai U 3a0ay U3z Opyeux

JICUCTBUTEIIPHOE YHUCJIO, MHOXECTBO JICHCTBUTEIBHBIX
4Hucell, TeoOMeTpUYecKas HHTEpIpeTanus HaTypalbHBIX,
LENBIX, PAIIMOHANBHBIX, JEHCTBUTEIBHBIX YHCET;

® TIOHUMATh U OOBACHATH PA3HUILY MEXKAY MO3UITUOHHON
Y HETIO3MIIMOHHOW CHCTEMaMHM 3aIliCH YUCET;

® NIEPEBOJIUTh UWCIA W3 OJHOH CHCTEMBI
(cuCcTeMBI CUUCTICHHS) B IPYTYIO;

® JIOKa3bIBaTh M MCIOJIB30BaTh MMPU3HAKH JCIHMOCTH Ha
2,4,8,5,3,6,9, 10, 11 cyMMbl 1 IPOU3BEIAECHUSI YUCENT
MIPY BBIITOJTHCHUU BBIYHCIICHAN M PEIICHHUH 33134,

® BEITIOJTHATH OKpYTJICHHE PpaIOHATBHBIX u
MppalMOHAIILHBIX YHUCEN C 3aJJaHHOM TOYHOCTHIO;

® CpaBHHMBATh  JCHCTBUTENbHBIE  YHWCIIA
criocobamu;

® YIIOPSIIOUMBATh ~ YWCNA, 3aldCaHHble B BHIE
OOBIKHOBEHHOW M NECATUIHON APOOH, YnCIIa, 3aMCaHHbBIe
C UCHOJB30BaHUEM apU(PMETHUECKOTO  KBaIPAaTHOTO
KOpHs1, KOpHEH cTeneHu 0obie 2;

o Haxoaute HO/I u HOK wumcen pasHbiMu criocobamu u
HCIOJIb30BATh UX MPH PEIICHUU 3a]1a4;

® BEITNIOJIHATh BBIYUCIICHUS U mpeoOpa3oBaHUSA
BBIPAXKEHUH, Collep)KalliuX JAeHCTBUTEIbHBIE YUCIA, B TOM
YHUCIie KOPHU HATYPaIbHBIX CTENEHEH.

B noBceaHeBHOI JKM3HM U IPU U3YYEHHHU APYTUX
npeaMeToB:

3aIlluCH

pa3HbIMU
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VUeOHbIX npeoMemos,

® 3anucvIBamsb U OKPYIAMb  HUCAO08ble  3HAYEHUs
PeanbHbIX GeNUUUH C UCNOTbI0BAHUEM DASHBIX CUCHIEM
usmepenus.

® BBINIOJIHATE WM OOBSACHATH pPE3YNbTaThl CPABHEHHS
pE3yNbTaTOB BBIYUCICHUH NPH PEIICHHH NPAKTUIECKUX
3agad, B TOM 4YHCIE€ NPUOIMIKEHHBIX BBIYHCICHHH,
UCTIONIb3Ys pa3HbIe CIIOCOOBI CPaBHEHHH;

® 3aIUCHIBATh, CpPaBHHUBATh, OKPYIISATH  YUCIIOBBIC
JIJaHHbIE pPEaNbHBIX BEIMYMH C HCIOJb30BaHHEM pPa3HbBIX
CUCTEM H3MEPECHHUS;
COCTaBJIATh U OLICHUBATh Pa3sHBIMHU CIIOCOOAMH YHCIIOBbIE
BBIPAKCHUS [IPU PEIICHNH MTPAKTHUYECKUX 33134 U 3aJa4
U3 IpyTUX Y4eOHBIX IIPEAMETOB.

ToskaecTBeHHbIe Ipeodpa3oBaHus

e BEIMONHATE ~ HECNOXHBIE — NPEeoOpa3oBaHUS IS
BBIUHMCIICHUS ~ 3HAUYEHWH  YWCIOBBIX  BBIPAXCHHH,
COJCpIKAIlNX CTETIEHH C HaTypaJbHBIM MOKa3aTeleM,
CTETICHH C IIeJIBIM OTPHULIATENILHBIM TT0Ka3aTeleM;

® BBIMIOJHATE HECJIOXKHBIE IPeoOpa3oBaHUSA  IEJIBIX
BBIP@KCHUI: PAaCKPhIBaTh CKOOKH, IPHBOAUTH 1OJ00HBIE
claracMsble;

® 1CTI0JIb30BaTh (POPMYJIBI COKPALICHHOIO YMHOXECHUS
(KBagpaT CyMMBI, KBaJpaT  pa3HOCTH, pPa3HOCTb
KBaZpaToB) JUIS YNPOLICHWS BBIYMCICHUH 3HaYCHUH
BBIPAKEHUH;

e BHINOJHATE HECJIOXKHBIE IIPeo0pa3oBaHus JIPOOHO-
JMHEHHBIX BBIPAXEHUH M BBIPAKEHUH € KBaJIpaTHBIMU
KOPHSIMHU.

B noBceHeBHOI KU3HU U NMPU U3YyYEHHH IPYTUX
NpeiMeTOB:

® [IOHMMATh CMBICH 3aIIMCH YHCIIa B CTAHAAPTHOM BHJIE;

e omiepupoBaTh Ha  0a30BOM  ypOBHE  IIOHITHEM
«CTaHAAPTHAs 3aIHCh YUCIIAN.

o Onepuposamsv NOHAMUSIMU CHENeHU C HAMYPALbHbIM
nokazameinem, CHENneHu ¢ UYeiblM OmpUuyameibHbiM
nokazamenem;

® GLINOAHAMb  NPeoOPA308aAHUS  YETbIX — GbIPAINCEHULL:
Oeticmeusi ¢ OOHOUNEHAMU  (CHLOJICeHUe, GbIYUMAHUe,
VYMHOOICEHUE), OCUCMBUsL C MHO2OUNeHAMU (Cllodcenue,
sbluUmManue, YMHOJICEHUE),

® GLINOAHAMD pasziodicenue MHO2OYIEHO8 Ha
MHOMCUMENU OOHUM U3 CNOCOO08: GblHeCeHUe 304 CKOOKY,
2PYRRUPOBKA, UCHONb306AHUE (POPMYIL  COKPAUJEHHO20
VMHOICEHUSL,

® gblOeIsIMb K8AOPAM CYMMbl U PAZHOCHU 0OHOUYIEHO8,

® packnadvleamv — HA  MHOJCUMENU  K8AOPAMHbLil
Mpéexuien,;
® BbINOJIHAMb npeobpazosanus 8bIpaiceHull,

cooepicawux CmeneHu ¢ YenviMu OMmpuyamerbHuIMu
noKasamensAMu, nepexooums om 3anuci 8 8ude CmeneHu ¢
YenviM OmpuyamenbHvlM noKasamenem K 3anucu 8 guoe
opobu;

® GLINOTHAML NPEoOPA308aAHUS OPOOHO-PAYUOHATLHBIX
BHIPAIICEHULL: cokpawgenue  Opobell, npueederue
aneebpauveckux Opobeil K obwemy 3HAMEHAmeo,
ClloJICeHUe,  YMHOJICeHUe,  OelleHue  aneeOpauyecKux
opobell,  6036edenue  aneebpauyeckou  Opobou 8
HAMYpanrbHyIo U Yeryo OmpuyamensHylo CImeneHb,

® GbLINOTHAMD npeobpazoeanusl svIpadcenull,
cooepacawux KeaopamHule KOPHU,

® gv10eNAMb K8AOPAM CYMMbl WU PASHOCINU 08YUNIEHA 6

o CBOOOTHO ONIEPUPOBATH MOHATHSAMHE CTEIICHH C LIEIBIM
U IpOOHBIM ITOKa3aTeJIeM;

® BEIMIONHATh JJOKA3aTEbCTBO CBOMCTB
LEIBIMU U IPOOHBIMU MTOKA3aTEISIMH;

® OTIEPUPOBATH MOHITHSIMH «OJHOWIEH», «MHOTOUJICHY,
«MHOTOWIEH C OJHOM NEepeMEHHON», «MHOTOWIEH C
HECKOJIBKIMHU MIepEeMEHHBIMI, K03 ULINEHTHI
MHOTOWJIEHa, «CTaHAapTHas  3allUCh  MHOTOYJICHAY,
CTETIeHb OJJHOYJICHA M MHOTOUJICHA;

® CBOOOJTHO BIAJICTh MPUEMaMH IPe0Opa3oOBaHUS EIBIX
U IpOOHO-paIIMOHATHHBIX BIPasKECHHIA;

® BBIMTOJTHATH PA3NIOKCHHE MHOTOWICHOB HA MHOXHTEIH
pasHBIMH croco0aMH, C HCHOJB30BAHUEM KOMOWHAIHA
Pa3IMIHBIX TPUEMOB;

® JICTIONIB30BaTh TeopeMy Buera u Teopemy, oOpaTHYIO
Teopeme Buera, g ToMcka KOpPHEW KBaJApaTHOTO
TpEXUYICHA M JUIA peIleHus 3aj1ad, B TOM YHCIE 3a7ad C
napaMeTpaMu Ha OCHOBE KBaIPATHOTO TPEXUIIECHA;

® BEITIOJHATH JIeJIeHUe MHOTOYJIeHa Ha MHOTOWIEH C
OCTaTKOM;

® JIOKa3bIBaTh CBOICTBAa KBaJApaTHBIX KOpPHEH M KOpHEH
cTeneHHu N;

® BELITOJIHATH npeoOpa3oBaHus BBIPA)KEHUH,
coJiep KalluX KBaipaTHbIE KOPHU, KOPHU CTETEHH N,

® CBOOOJTHO OIEPHPOBATh MOHATHSMH «TOXIIECTBOY,
«TOXKIECTBO Ha MHO>XECTBEY, «TOXJIECTBEHHOE
npeoOpa3oBaHuEy;

® BEITIOJTHATH Pa3jindHble MPeoOpa3oBaHusl BBIPAKCHHIH,

CTCIIEHN C
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BBIPANCEHUSAX, COOEPAHCAUUX K8AOPAMHBIE KOPHIUL,

® GLINOTHAMD npeobpazoeanus. 8bIPANCEHUL,
cooeparcaux Mooyb.

B noBcexHeBHO KU3HU ¥ PH H3YyYeHUHU IPYTHX
NpeIMeToB:

® GLINOTHAMY NPEOOPA308aAHUA U OCUCMEUs C YUCIAMU,
3aNUCAHHBIMU 8 CMAHOAPMHOM 8UOe,

BLINOAHAMb NPEOOPAB0BANUS AN2EOPAULECKUX
8bIPAdCEHUL NPU peulenul 3a0ay Opy2ux yueOHbIX
npeomemos

:_ril(

COJEPIKAIIIX MOJLYJIH. (JF)

B noBcenHeBHOM KU3HU 1 MPH H3YyYEeHUH IPYTHX
NpeAMeTOB:

® BLINIOJIHATE ~ Npeo0pa3oBaHMss W JEHCTBUS ¢
OYKBEHHBIMH BBIPOKCHUSIMH, YUCIOBBIE KOX(QUIMEHTHI
KOTOPBIX 3aIIMCaHbl B CTAHIApPTHOM BHUJIE;

® BEHITIOJIHATH IpeoOpa3oBaHM panMOHAIBHBIX
BBIDOKCHUM TPH pPELICHUH 334a4 JAPYTUX Y4EeOHBIX
MPEAMETOB,;

® BBITIOJIHATE NIPOBEPKY NMPABAONOAO0US (U3NIECKUX U

XUMHYECKNX  (OpPMYJIT  Ha  OCHOBE  CpaBHCHHSA
pa3MepHOCTEN U BAJICHTHOCTEN.
YpaBHeHUs] U HEPABEHCTBA
e OnepupoBaTh Ha 0a30BOM YpOBHE IOHSTHSIMHU: e Onepuposams NOHAMUAMU. YpAGHEHUe, HepaAGeHCME0, e CBOOO/IHO OIIEpUPOBaTH IOHATHSAMH: YypaBHEHHE,

pPaBEHCTBO, UHCIIOBOE pPAaBEHCTBO, YPaBHEHHE, KOPEHb
yYpaBHEHHUS, pELIeHNEe ypaBHEHHUS, YHCIOBOE HEPABEHCTBO,
HEpPaBEHCTBO, pellIcHUE HepaBEHCTRA;

® MIPOBEPATL CIPABEIIMBOCTh YHCIOBBIX PAaBEHCTB H
HEPaBEHCTB;

e pelIaTh JIMHEWHBIE HEPAaBEHCTBA
HEPaBEHCTBA, CBOJSILUECS K TMHEHHBIM;

® pelIaTh CUCTEMbl HECIIOXHBIX JIMHEWHBIX YPaBHEHHH,
HEpPaBEHCTB;

® IPOBEPSTH, SBIACTCS JU JAHHOE YHUCIO DPELIEHHEM
ypaBHEHHs (HEPaBEHCTBA);

e pemiaTh KBaJpaTHBIE ypaBHEHUS MO (GopMmyne KOpHei
KBaJpaTHOTO ypaBHEHUS;

e 1300pakaTh pEIICHUS HEpaBEHCTB M WX CHUCTEM Ha
YUCJIIOBOU MPSMOM.

B noBcegHeBHOM :KM3HU U NIPH U3YYEHUH APYTUX
NpeIMEeTOB:

® COCTAaBIAITh M peEIIaTh JIMHEIHbIE YpaBHEHUs IIpU
pelIeHnH 3ajad, BO3HHKAIONIMX B JPYTrHUX Y4EeOHBIX
npeaMeTax.

n  HCCIOXHBIC

KOpeHb YpasHeHUs, peuieHue HepaseHcmed, pasHOCUIbHbIE
ypasHeHus, obaacmoe onpedenenus ypasHeHus
(nepasencmaa, cucmemvl YpasHeHUll UYL HEPABEHCME);

® peuiams JuHelinble YPAGHEeHUsl U YPAGHEHUsL, CBOOUMble
K JIUHeUHbIM c HOMOUBIO MOACOECMBEHHBIX
npeobpazoeanuil;

® pewiamv  KeaOpammuvle YPAGHEHUs. U  YPABHEHUs,
c800UMbBle K KBAOPAMHBIM C NOMOUWBIO MOHCOECHBEHHbIX
npeobpazoeanuil;

® peuiamv OpOOHO-TUHElIHbIE YPAGHEHUS,

® pewiamv npocmetiuiue UPPAYUOHATIbHBIE YPABHEHUs

6uda ([t (x)=a, /f(x)=4lg(x);

® pewamsv YpasHeHus: 8U0d x" = a,;

® pewiamv  YpasHeHus CcnocobOM — pasiodiceHus  Ha
MHOJICUMENU U 3aMeHbl NePEMEHHOU,

® UCNOL3068AMb  MEMOO UHMEPBAN08 Ol  PeuleHus
yenvix 1 OpOOHO-PAYUOHANLHBIX HEPABEHCME,

® peuwiamv JUHEUHblE YPAGHEHUs U HepaseHcmed C
napamempamu;

® pewams  HECNOJCHbIE  KBAOpAMHble YPAGHEHUSs C
napamempom;

® peuams HeCl0JiCHble CUCTEeMbL TUHENHbIX YPAGHEHUTL C
napamempamu,

® peulamov Hecr0dCHble YPAGHEHUS 6 YebIX YUCAAX.

HEpaBEHCTBO, PAaBHOCWJIbHBIC YpaBHEHHUS M HEPaBEHCTBA,
ypaBHEHHUE, SIBIISIFOLLIEECS CJIEICTBHEM Jpyroro
YpaBHEHUsI, YPaBHEHHs, PAaBHOCUIbHBIE HAa MHOXKECTBE,
PaBHOCHJIBHBIE TPe0Opa30oBaHUs YpaBHEHU,

® pemath pasHble BHIBl YPABHCHHWH M HEPaBEHCTB M UX
CHCTEM, B TOM 4YHCJIE HEKOTOpblEe ypaBHeHUs 3 u 4
CTeleHel, APOOHO-PaIlOHAIbHBIE M MPPALIMOHAIBHBIE;

® 3HaTh TeopeMy Buera aist ypaBHEHHI CTENEHN BBIIIE
BTOPOi;

® [IOHUMATh CMBICI TEOpPEM O pPaBHOCWIBHBIX U
HEpaBHOCWIIBHBIX NPEoOpa30BaHUAX YpaBHEHHMH U yMETh
UX JIOKa3bIBaTh;

® BIAZIETh PasHBIMH METOJIAaMH PEIIEHHUs YpaBHEHHH,
HEpaBEHCTB M MX CHCTEM, YMETh BBIOMpAaTh METOJ
pelieHust 1 000CHOBBIBAThH CBOM BBIOOD;

® JICIIOJIB30BAaTh  METOJ HMHTEPBAJIOB JUIS  PEIICHMS
HEpaBeHCTB, B TOM 4YHCJIE APOOHO-PAOHAIBHBIX U
BKJIFOYAIOIIHX B ce0s HppalnOHAIbHbIE BBIPAXKEHHS;

® pemars anredpanvyeckue ypaBHEHHs M HEPAaBEHCTBA U
UX CHCTEMBI C TapaMeTpaMu aireOpauueckuM |
rpadu4ecKuM MeToJaMu;

® BIAZICTh  Pa3HBIMH
HEPaBEHCTB;

® pemnraTh ypaBHEHUS B LIEJIBIX YHCIIAX;

® 1300paaTh MHOXECTBA Ha IUIOCKOCTH, 33JaBacMble
YpaBHEHHUSIMH, HEPABEHCTBAMH U X CHCTEMaMH.

METOAaMHU J0Ka3aTeiIbCTBa
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B noBcegHeBHOM KM3HHM M IPH U3YYEHHUH APYTHUX
npeIMeToB:

® cocmasnAmes U pewams JuHelHvie U KEaopamHwie
YpasHeHus, YpasHenus, K HUM CBOOAWUECs, CUCHIEMb
JUHEIHbIX YPAGHEeHUTl, HepABeHCMS NpU peuleHuu 3a0ay
Opyeux yuebHvix npeomemos;

® GLINOTHAMY  OYEHKY Npasoonooodus pe3yibmamos,
NONY4aemMblX NpuU pewleHuy JIUHeUHbIX U KBAOPAMHbIX
VPaGHeHull U CUCHeM JUHEHbIX YPAGHEHUT U HePABEHCME
npu peuieHuu 3a0ay Opy2ux yueOnvlx npeomemos;

® gbiOUpame coomsemcmeyroujue ypagHeHus,
Hepagencmea UaU UX —Ccucmemvl Oisl  COCMABIEHUS
MamemamuyecKo Mooeny 3a0aHHOU pearbHOU Cumyayuu
UU NPUKIAOHOU 3a0aUiL;

® yMemb  UHMEPNPEMUpo6amsv — NOJYYEHHbIE — NpU
peuwienuy  ypasHeHus, HepaGeHCmea UMY  CUCHEMbl
pe3yibmam @ KOHmeKCcme 3a0aHHOU PeanbHOU Cumyayuu
WU NPUKIAOHOU 3a0aUi.

B noBcegHeBHOM KM3HM U IPM H3YYEHHHU APYTHX
npeJIMeToB:

® COCTaBIIITh M DPEIIaTh YPAaBHEHWs, HEPAaBEHCTBA, HX
CHUCTEMBbl TPH pELICHWH 3a1ad JpYrux Yy4eOHBIX
IPEIMETOB;

® BBLITIOJIHATH OLEHKY IPaBAOMNoOA00Ms pPe3yJbTaToB,
MOJMYy4aeMbIX IPU PELICHUH pa3IHYHBIX YPaBHEHUI,
HEpaBEHCTB U HMX CHCTEM IpPU peIleHHM 3agad APYrux
Y9eOHBIX TIPEAMETOB;

® COCTaBIIITh W PEIIAaTh YPaBHEHUS M HEPABEHCTBA C
rapaMeTpaMH MpH PEeIICHWH 3a7ad JPYruX Y4eOHBIX
MIPEMETOB;

® COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WIN MX CHCTEMY,
OIMCHIBAIONINE PEANBHYIO CHTYAI[HI0 WIH IPUKIATHYIO
3aJavy, UHTCPOPETUPOBATH MMOJTYUCHHBIC PC3YJIbTAThI.

DyHKIHMHU
e Haxonute 3HadeHue (QyHKIUM TIO 3aJaHHOMY e Onepuposamso NOHAMUAMU: @PyHKYUOHANBHAS o CBOOOTHO OMEpUpOBaTh MOHATHUSAMU: 3aBUCHUMOCTb,
3HAYEHUIO apTryMEHTa; 3aeucumocms, @yHKyus, epagux Gyukyuu, cnocobvl | GYHKIUOHATBEHAS 3aBUCHUMOCTD, 3aBHCHUMAas 51
® HAXOIWTh 3HAYEHHME AapryMeHTa 110 3aJaHHOMY | 3A0GHUs (QYHKyuy, apcymMeHm U 3HA4eHue @yHKyuy, | HE3aBUCHMas IEpEMEHHbIE, (YHKIMS, CIIOCOOBI 3aJaHMs

3HAUEHHIO (DYHKIMU B HECITIOXKHBIX CUTYAITHSIX;

® OTIpEJIeNATh IOJIOKEHHE TOYKM 10 €€ KOOpJIUHATaM,
KOOPJMHATHI TOYKH MO €€ IOJIOKEHNIO Ha KOOPAWHATHOMN
IUIOCKOCTH;

e10 rpaduKy HaXOIUTh OOJACTh OMNpeaAeTeHHS,
MHOXKECTBO 3HA4YCHUH, HyJIH (QYHKIHMH, MPOMEKYTKH
3HAKOIIOCTOSHCTBA,  NPOMEXYTKH  BO3pacTaHui U
yObIBaHMSA, HaWOOJbIIee ¥ HAWMEHBIICE 3HAYCHUS
bynxumy;

® CTPOUTH IpadMK JIMHEHHON QyHKINY;

® [IPOBEPSTH, SBISETCSA JIM JaHHBIA Trpaduk rpaduxom
3a7aHHOl QyHKUMYM (IMHEHHOH, KBapaTHYHON, 0OpaTHOM
MIPOTIOPIIMOHAIILHOCTN);

® OmpeNeNATh NPUOMDKEHHBIE 3HAYEHHS KOOPIUHAT
TOYKHM IepeceueHns rpaduKoB (yHKIHIT;

e oriepupoBaTh Ha 0a30BOM  YpOBHE
MIOCTIEIOBATENBHOCTD,  apu(MeTHIecKas

HOHSTHSMH:
mporpeccus,

obaacme onpedenenus u MHONMCECMBO 3HAYEHUN (YHKYULU,
HYAU  QYHKYUY,  NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMb — YHKYUU, uémuocmu/Heuémuocms
dyuryuu;

e cmpoums  2papuku  JUHEUHOU,

@GyHKyull, 06pamHoOl NPONOPYUOHANLHOCIU, (DYHKYUU
k

cy=xy=Ux. y=|x;
X+b

® Ha npumepe K8aOpamudHou QYHKYuU, UCNOIb308AMb
npeobpazosanus  cpaguxa  gynkyuu  Y=f(x)  ona
nocmpoenus spagpuxos gyuryuii y = af (kx +b)+c;

K8AOpamu4Hou

euda: Yy =a+

® cOCmMasnAms  ypasHeHus NPAMOU N0  3A0AHHbIM
VCOBUAM: NpOX0Ooaweld uepe3 08e MOYKU C 3A0AHHbIMU
KOOpOuHamamu, npoxooaujeli uepe3 OAHHYIO MOYKY U
napannenvHou OaHHOU NPIMOL,

® uccnedosams GYHKYUIO No eé epagpuxy;

(GyHKOWUW, apryMeHT W 3HaueHWe (QYHKIHUH, 00JacTh
OIpeNIeNICHUss M MHOXKECTBO 3HAueHUs (YHKIHH, HYJIH

byHKIHH, NPOMEKYTKU 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKIMH, HauOOJblliee W HAaUMEHbILEE
3HA4YEHUH, 4ETHOCTB/HEUETHOCTD byHKIMH,
HNEPUOANYHOCTD ¢byHKIMH, rpaduk (hyHKIIHN,

BepTUKAJbHAsA, TOPU30HTATIbHAS, HAKIOHHAS ACHMIITOTHI;
rpaduK 3aBUCUMOCTH, HE SBIAIONICHCA QyHKIHEH,

® CTPOUTH rpaduxu byHKIINH: JIMHENHOH,
KBaJIpaTUYHOH, JPOOHO-JIMHEHHOM, CTENeHHOW TpH
Pa3HBIX 3HAUYEHHMAX MOKA3aTENs CTENCHH, Y = |x| ;

® JICIIOJIB30BAaTh INPeoOpa3oBaHust Tpaduka QYHKIHN
y=f(x) rpadukoB  QyHKUMI
y =af (kx+b)+c;

U1 MMOCTPOCHUSA

® aHATM3MPOBATH CBOICTBAa (YHKIMI M BHA Trpaduka B
3aBHCHMOCTH OT [TapaMETPOB;
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reOMEeTpHYECKasl IIPOTPECCHS;

e pemiaTh 3aJadd HA TPOTPECCHH, B KOTOPBIX OTBET
MOXeET OBITh ITOYYIEH HEMOCPEACTBEHHBIM MOCUETOM O€3
pUMeHeHUs1 POpMyIL.

B noBcenHeBHOI JKU3HU U P U3YYEeHUH APYTHX
NpeIMEeTOB:

® IICTIOJIB30BaTh TpadUKyU peajbHBIX MPOLECCOB U
3aBUCUMOCTEM i1 OIpejeNeHuss UX  CBOMCTB
(manbomnpIIe YW HAWMMEHBIINE 3HAYCHHS, IMPOMEXYTKH
BO3pacTaHHs M YOBIBaHHS, OOJNACTH IOJOXHUTEIbHBIX H
OTPHIATENbHBIX 3HAYCHUH 1 T.IL.);

® JICIIONB30BAaTh CBOMCTBA JIMHEWHOW (QYHKIHH U ee
rpaUk TpH PpEIIeHHH 3aJad M3 JAPYTUX Y4eOHBIX
MIPEMETOB.

® HAXOOUMb MHONCECTNBO 3Haqum7, HYJU, NPOMEINCYMKU

3HAKONOCMOSAHCMEA, ~ MOHOMOHHOCIMU — K8AOPAMUYHOU
@dyHryuu;
® onepuposamv  NOHAMUAMU.  NOCIE008AMENLHOCY,
apupmemuyecxas npozpeccus, 2eomMempuiecKas
npozpeccus;
® pewiamv ~ 3a0auu  Ha  apumemuyeckyio - U

2e0MempUYecKyio npopeccuio.

B noBcegHeBHOM KM3HM M IPH M3YYEHHUH APYTHUX
NpeAMeTOB:

® ULTIOCIPUPOBAML € NOMOWBIO 2PAPUKA  PeaTbHYI0
3A6UCUMOCTb UTU NPOYECC NO UX XAPAKMEPUCTIUKAM,

® LUCNONB306aMb  CEOUCMBA U ZPAPUK KEAOPAMUYHOL
¢dyHkyuu npu  pewenuu 3a0ay u3 Opyeux yueOHbIX
npeomemos.

® cBOOOHO
MIOCTIEI0BATEIEHOCTE,
MIOCTIEI0BATEIEHOCTE, MOHOTOHHO
(yObIBaroras) [OCJIEIOBATENLHOCTb, npenen
MOCJIC/IOBATENILHOCTH,  apu(MeTHdecKas  Iporpeccus,
reoMeTpuuecKkasl  IPOrPeccus,  XapaKTepUCTHUYECKOe
CBOMICTBO apupMeTHYEeCKOM (reomeTpuyeckoil)
Iporpeccuy;

® JICTIONTE30BATh METOJ MaTeMaTHIeCKON WHAYKITUH JUIS
BEIBOZA (DOPMYII, TOKA3aTeIHCTBA PABEHCTB M HEPABEHCTB,
pemeHns 3a1a4d Ha JeITNMOCTb;

TIOHATHUAMH:
OrpaHnvicHHas
BO3pacTarouas

OIIepUPOBATH

® JICCIICI0BATh MIOCJIEAOBATEIHLHOCTH, 3aJ[aHHbIC
PEKYPPEHTHO;
® pemartb KOMOMHHPOBaHHbIC 3a7a4n Ha

apu(pMETHYECKYIO U TEOMETPUYECKYIO IPOTPECCUH.
B noBceaHeBHO¥ KU3HU M IPH U3YYeHUH IPYTUX
NnpeAMeTOB:

® KOHCTPYUPOBaTh u HCCIIE0BATh GbyHKIMH,
COOTBETCTBYIOILLIME peajJbHBIM IIpolleccaM W SIBJICHUSM,
HWHTEPIIPETUPOBATh MIOJTyY€HHbIE pe3yNbTaThl B

COOTBETCTBHM CO CHELU(HKOI HCCIeayeMoro Imporecca
WK SIBJICHUS,

® JCIIOJIb30BATh rpaduxu 3aBUCUMOCTEN
UCCIIEI0BaHMS PealbHbIX IPOLIECCOB U SIBICHHIM;

® KOHCTPYHpOBaTb M HCCIEOBaTh (QYHKIMH TpH
pemieHnH  3ajady  APYIHX  Y4eOHBIX  IIPEIMETOB,
HHTEPIPETHPOBATH MIOJTyYCHHBIE pe3yIbTaThI B
COOTBETCTBHH CO crielin(PUKON yueOHOro npeamera.

IS

CraTucTHKa H TeoOpusi BepOﬂTHOCTeﬁ

e llmeTh Npe/ICTaBIICHUE 0 CTaTHUCTHYECKUX
XapaKTepUCTUKAaX, BEPOSTHOCTH CIIy4aiHOro COOBITHS,
KOMOWHATOPHBIX 33/1a9aX;

e pemiath  mpocreiiine  KOMOWHATOPHBIE
METOJIOM TIPSIMOTO M OPraHM30BaHHOTO Mepedopa;

® [IPEJICTaBIATh JaHHBIC B BUAE TaOJUI, JHarpamm,
rpaduKoB;

e yyTaTh MH(MOpPMALMIO, TIPEJCTABICHHYIO B BHJE
TaOJIMIBI, THAarpaMMBl, rpaduKa;

e oInpeneNiTh OCHOBHBIE
XapaKTEePUCTHUKHU YHCIOBBIX HAOOPOB;

® OIICHMBATh BEPOSTHOCTh COOBITHSI B IMPOCTEHIIMX

3aga4uu

CTaTUCTHYCCKHEC

o Onepuposamsv NOHAMUSMU. CHOLOYAMblE U KPY20Bble
ouazpammol, mabauyvl OaHHbIX, cpeonee
apugmemuueckoe, mMeduana, HauboIbLULee U HAUMEHbULEE
3HAueHUuss GblOOPKU, PpPA3MAX BblOOPKU, OUCHepCUs U
cmanoapmHoe OMKIOHeHUe, CLYYAUHAS USMEHYUBOCHTD,

® uzgneKamv — UHQOpMAyUio,  NPEOCMABGICHHYIO 6
mabauyax, Ha OUAsPaAMMax, epaguKax;,
® cocmasnsims  MabIUYsl, CMPoOUMb  OUASPAMMbL U

epaguru Ha 0CHOBe OaHHbBIX,

® onepuposamv  NOHAMUAMU.  PAKMOPUAT — HUCIA,
nepecmanosKy u couemanus, mpeyeoavruk Ilackans;

® NPUMEHAMb NPAGUNO NPOU3EeOeHUs Npu  peuteHuu

o CBOOOIHO OMEPUPOBATh MOHITUSMHU: CTOJOYATHIC U
KPYrOBbI€ JAMarpaMMbl, TaONWIBI JaHHBIX, CpegHEe
apudmMeTHIecKoe, MeJrana, HanOoJblllee U HANMEHBIIEE
3Ha4YeHHs BBIOOPKH, pa3Max BBIOOPKH, AWCHEPCHS H
CTaH/apTHOE OTKJIOHEHHUE, ClTy4aiiHas U3MEHYNBOCTD;

® BEIONpaTh Hanbosee yaoOHbIIH crioco0 mpeacTaBieHNs
nHdopmanmy, aJaeKkBaTHBIH €€ CBOMCTBAM U LENSIM
aHaIM3a;

® BBLIYUCIISTH YHCIIOBBIE XapaKTEPUCTUKH BEIOOPKH;

® CBOOOJTHO  ONEpPHUPOBATh HOHATHAMH:  (haKTOpHAT
9pcia, TIEPECTAaHOBKH, COYETAaHWS U  pa3MelleHUs,
TpeyroiabHuk [lackans;
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CITydasx;

® UMEThH MPEACTABICHAE O POITH 3aKOHA OOJBIINX YHCEI
B MaCCOBBIX SBJICHHUSIX.

B noBceHEBHOM KU3HU M MPH U3YYEHUH IPYTUX
peIMeTOB:

® OIIEHMBATh  KOJMYECTBO
METOJIOM mepebopa;

® UMETh  MPEACTABICHHE O  POJH
JIOCTOBEPHBIX W MAIOBEPOSATHBIX COOBITHIA;

® CPaBHHBATH OCHOBHBIE CTATHCTHYCCKUEC
XapaKTePUCTHKY, TIOJYYEHHBIE B MPOIECCE pEIICHHUS
TIPUKJIATHON 3a]1a41, H3YUECHHS PEaTbHOTO SBICHHS;

OIICHUBATH BEPOSTHOCTE PEANbHBIX COOBITHIA M SIBICHUIM
B HECJIOKHBIX CHTYaIHSAX

BO3MOXHBIX BapuaHTOB

MPaKTUICCKU

KOMOUHAMOPHBIX 34044,

® onepuposamb  NOHSAMUSAMU. — CIAVYAUHGIL — ONbIN,
cyuainblli - 8blO0p, ucnvlmanue,  dNEeMEHMAPHOE
cayuatinoe cobvimue (UCx00), KIaccuueckoe onpeoeieHue
6EPOAMHOCIU  CIYYANHO20  CcOObIMUS, Onepayul  Hao
CYYAUHBIMU COOLIMUAMU,

® npedcmasnams  UHGOPMAYUIo ¢ HOMOWDBIO KPY208
Diinepa;

® pewiams 3a0a4u HA GLIYUCICHUE BEPOSIMHOCMU C
noocuemom — KOIUYeCmea  GaApUAHmMO8 ¢  HOMOWbIO
KOMOUHAMOPUKU.

B noBcegHeBHOM KM3HM M IPM M3YYEHHMH APYTUX
NpeIMeTOB:

® U3NIEeKAMb, UHMEPNPEMUPOBAMb U NPeobpPA306bI6ANb
ungopmayuio, nNPeOCMAasieHnylo 8  Mabauyax, Ha
ouazpammax, epagurax, ompadxjcalowyio ceolcmea u
Xapaxmepucmuky peaibHulX NPOYECco8 U AGNEHULL,

® onpedensimvb — CMAMUCMUYECKUE — XAPAKMEPUCHUKU
6b100pOK N0 mabauyam, OuUazpamMmam, epaguxam,
BbINONIHAMb CPAGHEHUE 6 3AGUCUMOCTIU OM Yelu Peulenus
3a0ayu;

® OyeHusamo
A6NeHULL.

6EPOAMHOCMb  PedbHbIX  COObIMULL U

® CBOOOJTHO OMEpUPOBaTh IOHATHAMH: CIyYalHBIA
OTIBIT, CIyYaiHBI BBIOOp, HWCHBITAHHWE, D3JEMEHTapHOE
cirydaifHoe cOOBITHE (HCXO0[), KIIACCHIECKOE ONpeeIICHIe

BEPOSATHOCTH CIYYalHOTO COOBITHSA, ONEpalud Hax
CIIy4aliHBIMU COOBITHSMH, OCHOBHBIC KOMOWHATOpPHBIC
bopmyIb;

® CBOOOJTHO  OMNCPUPOBATh TMOHATHUSAMH:  CIyYalHBINA

OMBIT, CIIy4alHBIA BBIOOP, HCIBITAHHUEC, 3JCMECHTAPHOE
cirydaifHoe cOOBITHE (HCXO0[), KIIACCHIECKOE ONpeeIICHIe
BEPOSITHOCTH ~ CITy4allHOrO COOBITHSI, OIepaluud  Haj
CIIy4alHBIMH COOBITUSIMH, OCHOBHBIC KOMOHMHATOpHBIC
(bopMyEr,

® 3HATh MPUMEPHI CITyYalHbIX BEJIUYUH, U BHIYUCISITH UX
CTATHCTHYECKUE XapaKTEPUCTHKY;

® JICHONB30BaTh  (hOPMYJIBI
peI]_IeHI/II/I KOM6I/IHaTOpHI)IX 3aaa4,

L] pemaTb 3a1a4Yd Ha BBIYHUCJICHUC BepO)ITHOCTI/I B TOM
YHCJIC C UCTOIB30BaHUEM (POPMYIL.

B noBceTHeBHOI KU3HU U MPH W3YYEHHH TPYTHX
NpeaMeTOB:

® MIPECTaBIIATh HHPOPMALMIO O PEAbHBIX MpoLeccax u
SIBIICHUAX CITOCOOOM, aJeKBaTHBIM €€ CBOMCTBAM W IIEIH
HCCIIEIOBAHNS;

® AHAIM3UPOBAaTh W  CPaBHHBATh  CTATHCTHUYECKHE
XapaKTEPUCTUKU BBIOOPOK, TMOJYYEHHBIX B MpoOIEcce
pelieHusT TPUKIAIHONW 3aJa4yd, H3YYCHUS PEalbHOrO
SBIICHHUS, pEIIeHHs 3aJa4d U3 JAPYIHX  Y4eOHBIX
NIPEIMETOB;

OLCHUBAThH BepOﬂTHOCTL peaﬂLHLIX CO6I)ITI/II>1 nu ﬂBHeHI/Iﬁ
B pa3J'II/I‘-IHI)IX CI/ITyaL[I/ISIX

KOMOMHATOPUKH  TIpU

TekcToBBIE 321241

e PerraTh HECJIOKHBIE CIHOJKETHBIE 3a1a4M pa3HbIX THUIIOB
Ha Bce apu(MeTHIecKue NeHCTBUS;

® CTPOUTHh MOJENb YCIIOBHS 3alavd (B BHJIC TaOJHIIBL,
CXEMBI, PUCYHKa WJIH YypaBHCHHs), B KOTOPOH JaHBI
3HAYCHUS ABYX W3 TPEX B3aUMOCBS3aHHBIX BEIHYUH, C
LEJTBIO TIOUCKA PEIICHUS 3a/1a9H;

® OCYIIECCTBISITh CHOCOO TOWCKA pEIICHUs 3alavd, B
KOTOPOM  PAacCyXXICHHE CTPOWTCS OT YCJIOBHUS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

® COCTAaBJISTh IUIAH PEHICHUS 3a/1a4H;

o Pewams npocmoie U CLOJCHbIE 3a0aYU PAZHBIX MUNOG,
a maxkaice 3a0ayu NOGLIUEHHOU MPYOHOCIU,

® UCNONL306AMb PA3HBIE KPAMKUE 3QNUCU KAK MOOelU
MEKCMO8 CNONCHBIX 300ay OJisi NOCMPOEHUsT NOUCKOBOU
cXembl U peuleHust 3a0au;

® paziuuams  MOOeNb MEKCma U MOOelb PeuleHus
3a0auu, KOHCMPYUpo8amv K OOHOU MOOEIU pPeueHUs.
HeCN0H#CHOU 3a0a4u pasHbie Mooenu meKcma 3a0ayi;

® 3Hamb U NPUMeHAMb 06a Cnocoba NOUcKa peulenus
3a0au (om mpebo8anus K YCIO6UIO U OM YCI08USL K

e Pemath IIPOCTHIC U CJIOKHBIC 3aJla4M, a TAKXKE 3aJa4u
MOBBIIICHHON TPYAHOCTH n BBIJACIATH nux
MaTeMaTU4CeCKYyI0 OCHOBY;

® pAacIio3HaBaTh pasHbIC BUAbI U TUIILI 3a/1a4;

® MCIIOJIb30BAaTh PAa3HbIC KPATKHUC 3allMCU KaK MOJICIN

TCKCTOB CJIOKHBIX 3aJa4y MW  3aJad MOBBIIICHHOK
CJIOKHOCTH Il TIOCTPOCHUA IIOMCKOBOM CXEMBI H
peuicHusA 3aaa4, BI)I6I/IpaTB ONITUMAJIbHYIO JUISL

paccMarpuBaeMol B 3ajJaue CHUTYyallid MOJEIb TEKCTa
3a/1a4H;
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® BEIJICIIATH 3TAllbl PeIICHNS 3aJa4H;

® UHTEPIPETHPOBATh BBIYMCIUTEIBHEIC DPE3YJIbTaThl B
3aj1a4e, MCCIe0BaTh IOJTYYSHHOE PEIeHUE 3aauH;

® 3HaTh pa3IM4ue CKOPOCTel 00bEeKTa B CTOSIUEH BOJE,
MIPOTUB TEYEHHUS U 110 TCUYCHUIO PEKH;

e pemarth 3aJlaudl Ha HaXOXJICHHE YacTH YHMCIIa M Yuciia
TI0 €r0 YacTu;

e pemarh 3aJayd pasHbBIX TUNOB (Ha paboTy, Ha
MOKYIIKH, Ha JIBH)KCHHE), CBS3BIBAIOIINX TPU BEJIMYHMHBI,
BBIACIATH 3TH BEIIMYHMHBI U OTHOIICHUS MEXIy HUMHU;

® HAXOJUTh HPOLEHT OT YMCIA, YUCIO IO MPOLECHTY OT
HET0, HAXOJAUTh IPOLEHTHOE CHIDKCHHE HJIM IPOLEHTHOE
TIOBBIILICHUE BEJIMYHHEI;

® peIIaTh HECJIOXKHBIC JIOTMYECKUE 3aJadyd METOIOM
paccyxaeHuil.

B noBcexHeBHO KM3HU M TIPH U3YYeHHHU IPYTHX
NpeIMeToB:

® BBIIBUTATh THIIOTE3bI
3HAUEHMSAX HCKOMBIX B
TIPUKHIKY ).

O BO3MOXKHBIX MNPCACIbHBIX
3aJauye BeNMYMH  (IenaTh

mpebo8anuio);

® MOOENUPOBAMb PACCYHCOCHUs. NPU NOUCKE PeuleHus
3a0ay ¢ nOMowbio epag-cxemvl,

® gbIOC/SIMb IMANbL PEULCHUs. 3A0adU U COOEPICAHUE
Kaxcoo2o smana,

® yuMemb GulOUPAMb ONMUMATBHLIL MEMo0 peuleHus
3a0auu u 0CO3HABAMb 6b100pP Memood, paccmampuéams
PA3IUYHbIE MEMOObl, HAX00UMb PA3HbIE PEULEHUs. 3A0ayl,
ecil 603MONCHO,

® QHAUZUPOBANL 3AMPYOHEHUS. NPU PEUEHUU 3A0aY;

® GLINONHAMb paziuunbvle npeobpazoeanus
NPEONOANCEHHOU 3a0aul, KOHCIMPYUPOBAMb HOGble 3a0aAyU
u3 OaHHOU, 8 MOM UucCie 0bpamHvle;

® UHMEPNPEMUPOBAMb GLIYUCTUMENbHbLE PE3VIbIMAMbl 6
3a0aue, UCcied06ams NOJIYUEHHOE peuleHue 3a0a4u;

® GHANUZUPOBAMb BCEEOZMOICHBIE CUMYAYUU B3AUMHO20
pacnonodicenuss  08yx  00beKmos U UMEHeHue  Ux
Xapakmepucmux npu COBMeCHHOM OBUNCEHUU (CKOPOCMb,
epeMsl, paccmosiHue) npu peuteruu 3a0ai Ha OBUICEHUe
08YX 00bEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOJIONHCHBIX
HANpagneHusx;

® UCCEeD06AMb BCEBO3MOICHBLE CUMYAYUU NPU PeUeHUU
3a0au Ha OBUdICEHUe NO peKe, PACCMAMPUEAMb PA3HbLe
cucmembl omcyéma,

® peuams pasHooOpaA3Hble 3a0ayl «HA YACMULY,

® peuiamv U 000CHOGLIGAMb C80€ peulehue 3a0ay
(8bl0enams Mamemamu4eckyio OCHO8Y) HA HAX0NCOeHUe
ygcmu 4ucia U YUCIA NO €20 4acmu HA OCHO8e
KOHKPEMHO20 CMblCaa Opoou,;

® 0CO3HABAMb U OOBACHAMb UOCHMUYHOCbL 3004y
PA3HbIX  MUNO0G,  CEA3BIBAIOWUX MPU  GeIUYUHbL  (HA
pabomy, Ha NOKYNKU, HA OBUJICEHUE). GblOeNsIMb MU
GENUYUHBL U OMHOWEHUSL MENCOY HUMU, APUMEHIMb UX
npu  peuwleHuu 3a0ai, KOHCHMPYUpo8ams COOCMEEHHbIE
3a0a4 YKA3aHHbIX MUNOG;

® g1ademb OCHOBHbIMU MEmOOaMU peuweHUss 3a0ay Ha
cmecu, Cniasvl, KOHYeHmMpayuu,

® peuiamv 3a0auu  HA NPOYEHMbl, 8 MOM HUcie,
COMHCHBIE NPOYEHMbL C 0OOCHOBAHUEM, UCNOJIb3YSL PA3HBLE
cnocoowl;

® peuiamov Jl02uyecKue 3a0auu PA3HbIMU CNoCoOAMU, 8

® pa3nIuYaTh MOJENb TEKCTA U MOJETb PEIICHUS 3a1a4H,
KOHCTPYHPOBAaTh K OJHOH MOJENHM PEIICHHS CIOXHBIX
3a7a9 pa3HbIe MOJIENIN TEKCTa 3a/1a4H;

® 3HaTh M NPUMEHATH TPU crocodba IMOHMCKA pEIIeHHUs
3aga4 (OT TpeOOBaHMA K YCIOBHUIO U OT YCJIOBHS K
TpeOOoBaHNI0, KOMOMHUPOBAHHEIH);

® MOJICTUPOBATh PACCYXKACHUS INPH TOHCKE pPELICHUS
3aj1a4 ¢ MIOMOILBIO Ipad-CXeMBbl;

® BHIICNIATh JTalbl PEUICHUS 3aJaddl M COJCp)KaHWe
Ka)XJJ0T0 3Tara,

® yMETh BHIOMpPATh ONTHMAJIBHBI METOX pEIICHHS
3a7a4d W OCO3HaBaTh BHIOOP METOMA, pPaccCMaTPUBATH
pas3IMYHbIE METOABI, HAXOJUTh Pa3HbIC PEIICHMS 33Ja4H,
€CII BO3MOJKHO;

® aHAJM3MPOBATH 3aTPYIHEHUS IIPU PEIICHUH 33a4;

® BBINIOJIHATH pa3iIu4yHbIe npeoOpa3oBaHus
MIPEUIOKEHHOM 3aJaud, KOHCTPYHPOBaTh HOBBIC 3aJlaud
U3 JaHHOW, B TOM YHCJIC OOpaTHBIC;

® UHTEPIPETUPOBATh BBIYUCIUTEIbHBIE PE3yNbTaThl B
3aj1ade, UCCIIeI0BATh MOJIYYEHHOE PEIICHHE 3a/1a4H;

® II3MEHATh YCJIOBHE 3a/1ad (KOJIMYECTBEHHBIC WIIN
KaueCTBEHHbIC JIaHHBIE), HCCIIEA0BaTh HM3MEHEHHOE
peoOpa30BaHHOE;

® QHAJIM3MPOBATh BCEBO3MOXKHBIE CHTYAI[MH B3aHMHOTO
pacrojoXeHuss JAByX OOBEKTOB M H3MEHEHHE UX
XapakTepUCTUK IIPU COBMECTHOM JABHMXKEHHMU (CKOPOCTB,
BpeMsl, PacCTOSIHUE).NPU pPELICHHE 3aJad Ha JBIDKCHHE
JIByX OOBEKTOB KaK B OJIHOM, TaK U B TPOTHBOIIOJIONKHBIX
HampaBIEeHUSIX, KOHCTPYHUPOBAaTh HOBBIE CHTyallMd Ha
OCHOBE M3MEHEHHS YCIIOBHM 3afaydl MpH JBHKEHUH IO
pexke;

® JiCCIEI0BATh BCEBO3MOXHBIE CUTYallUH NP PEIICHUU
3aJa4 Ha JIBUJKEHUE [0 PEKEe, pacCMaTpHUBaTh pa3HBIE
CHCTEMBI OTCUETA;

® pemars pa3HooOpa3HbIe 33a4H «Ha YaCTHY;

e pemath U OOOCHOBBIBATH CBOE pEIICHWE 3a/ad
(BBIIENATH MATEMaTHUYECKYI0O OCHOBY) Ha HaXOXKICHHE
9acTH 4YHCJIa W 9YHCIa 10 €ro YacTH Ha OCHOBE
KOHKPETHOTO CMBICTIa Ipoou;

® OOBSICHATh HACHTUYHOCTH 3a/a4 pPAa3HBIX THIIOB,
CBS3BIBAIOIINX TPH BEIMUYMHBI (Ha pabOTy, Ha IOKYIIKH,
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mom uucie, ¢ 08yma OIOKAMU U C mpems OIOKAMU OAHHBIX
€ nomowyvio maobauy,

® pewiams  3a0Q¥u N0 KOMOUHAMOpUKe U meopuu
gepossmHocmell HA OCHO8E UCHONL306AHUA  U3VUEHHBIX
Memo008 u 060CHOBbIBAMb peenue;

® peuiams HecnodCcHvle 3a0auu no MamemMamuyeckou
cmamucmuxe;

® 061a0emb  OCHOBHLIMU — Memooamu  peuieHus
CrOOiCemHbIX 3a0ay: apugmemuyecKull, anrcedpauyecKuil,
nepebop eapuanmos, 2eomempuyeckuil, epagpuueckui,
NPUMEHAMb UX 8 HOBbIX NO CPAGHEHUI0 C U3YYEHHbLMU
cumyayusx.

B noBcegHeBHOM KM3HM M IPM U3YYEHHUH APYTUX
NpeAMeTOB:

® gvidenamb NpU  pewenuu  3a0ay  XapaxkmepucmuKu
paccmampusaemoli 8 3adaye Cumyayuu, OMmiuyHvle Om
peanvHvix (me, O0Om  KOMOPLIX aAOCMpasuposaIucs),
KOHCMPYUposamy HOGble CUMYayuu ¢ YYémom IMmux
Xapakmepucmux, 8 YacmHOCIMU, NPU peuwenuu 3a0ai Ha
KOHYeHmpayuy, y4umuléams NIOMHOCMb 8elyecmeda;

® pewiams U KOHCHMPYUpo8amv 3a0auyu HA OCHOGe
paccmompenuss peanbHblX CUmyayuil, 6 KOMOpuIX He
mpe6yemcs mouHblIl 6bIYUCTUMENbHBLU PE3VAbIMAN,

® pewiamv  3a0ayu  HA ~ OBUdCEHUE  NO
paccmampusas pasHvle Cucmemsl Omcuemd.

pexe,

Ha JBM)KEHHE). BBLACIATH AT BEIWYHMHBI U OTHOLICHUS
MEXKAYy HHUMH, NPUMEHATh HX TPH pELICHHH 3a1ad,
KOHCTPYHPOBATh COOCTBEHHBIC 33/1a4 yKa3aHHBIX THIIOB,;

® BJIaJICTh OCHOBHBIMH METOJAaMH pPELICHUs 33ja4 Ha
CMecCH, CIUIaBbl, KOHIGHTpAllMW, HCIOJIb30BaTh HX B
HOBBIX CHUTyallMX IO OTHOLICHUIO K W3YYCHHHIM B
nporecce 00yueHHs;

® pemniarh 33/1a4M Ha MPOLEHTHI, B TOM YHCIIE, CJIOXKHBIE
TIPOIICHTHI C 000CHOBAaHMEM, HICTIONB3YS pa3HbIe CIIOCOOEI;

® pemaTh JIOTHYECKHE 3a/add PasHBIMH criocobamu, B
TOM YHCIIe, C ABYMS OJIOKaMH M C TpeMs OJI0KaM1 JaHHBIX
C TIOMOIIBIO Ta0JIHII;

e pemath 3aadd 0 KOMOMHATOpPUKE U TEOPHH
BEPOSITHOCTEH HAa OCHOBE HCIIOJNB30BAHHUS H3YUCHHBIX
METOJIOB M 00OCHOBBIBATH PEIICHHE;

e peliath HECJIOXHbIE 3aJadyd MO0 MaTeMaTH4ecKou
CTaTHCTHKE;

® OBJIaJICTb OCHOBHBIMH METOJaMU PCHICHUA CIOKETHBIX
3amad;.  apupMETHYCCKU, anreOpamueckuii, mnepedop
BapUAaHTOB, T€OMETPUIECKUH, TpadUUecKuii, MPUMEHATh
UX B HOBBIX 110 CPaBHEHUIO C M3YYCHHBIMU CUTYaIHsAX.

B noBcegHeBHOM KM3HM U IPM U3YYEHUHU APYTUX
npeIMeToB:

® KOHCTPYHPOBAaTh HOBbIE JUISl JAHHOH 3a/1auy 3a1a4HbIe
CHUTyallMM C Y4YETOM pEAIbHBIX XapaKTepUCTHK, B
YaCTHOCTH, MpU PEHICHUU 3aJad Ha KOHUCHTpaluu,
YUUTBIBATH IIJIOTHOCTH BCIICCTBA, peuiatb u
KOHCTPYUpPOBAaTh 33Ja4d Ha OCHOBE PacCMOTPEHUs
peanbHBIX CHUTyalluil, B KOTOPHIX HE TpeOyeTcs TOUHBIN
BBIYHCIIUTEIbHBIA PE3YJIbTAT;

e pelarh 33ja4M Ha JBIKCHHUE [0 peKe, paccMaTpHuBas
pa3HbIe CHCTEMBI OTCUETA;

® KOHCTPYHPOBATh 3a7[a4HbIe CUTYAIHH, IPUOJIMKEHHBIE
K peasIbHOM JIeHCTBUTEIBHOCTH.

Hcropus MmaTeMaTuKH

e OnuchIBaTh OTHAENbHBIE BBIJAIOIIUECS PE3YIbTATHI,
IIOJIy4YEHHBIE B XO/I€ Pa3BUTHUs MATEMAaTUKH KaK HAyKH;

® 3HaTh TPUMEPBl MAaTEMAaTHYECKUX OTKPBITHUH H HX
aBTOpPOB, B CBA3M C OTEYECTBEHHOM U BCEMUPHOH
HUCTOpUEH;

® [JOHUMATb pPOJIb MaTeMaTUKU B pa3Butuu Poccuu.

e Xapaxmepu3zosamo 8K1A0 BbLOAIOUUXCS
MamemMamukoé 6 pazeumue MAmemMamuxu U UHbIX
HayuHwlx obracmet,

® NOHUMAMb PONb Mamemamuky 6 pazsumuu Poccuu.

o [lonumarts MaTeMaTUuKy Kak CTPOro OpraHM30BaHHYIO
CUCTEMY HAYYHBIX 3HaHPII7[, B YaCTHOCTH BJIAJCTh
MNpeACTaBJICHUAMU 00 aKCMOMaTHYECKOM MOCTPOCHNN
réoMeTpun n TICPBUYHBIMHU MPEACTABIICHUAMU (6]
HECBKIIMJIOBBIX TCOMETPUAX

® paccMarpyuBaTb MAaT€MaTUKy B KOHTEKCTEC HCTOPUHU
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pasBUTHA UWBWIM3alUM W WCTOPUM pPa3BUTUA HaAYKH,
TIOHMMATh POJIb MATEMATHUKHU B PAa3BUTUHN Poccumn.

MeToapl MaTeMaTHKH

e BriOnpaTh MOOXOAAIIMNA W3YyYCHHBIM METOX IS e Ucnonw3ys UsyyeHHvle  Memooul, npoeooums e Bramerp 3HaHMAMH O  pa3IMYHBIX  METOHAX
peIIeHIH N3yYeHHBIX THIIOB MATEMAaTHIECKHUX 3a/1aY; 00KA3amMenbCmaeo, BbINOIHAMb ONPOBEPHCEHUE, 00OCHOBaHHS W  ONPOBEPKEHHS  MaTeMaTHYECKHX

e [IpuBoUTH
3aKOHOMEPHOCTCH B OKPYXKAOILICH JCHCTBUTEIBHOCTU U | pPeuleHlUss MAmMeMamuieckux 3a0ay,
MIPOU3BEICHUIX UCKYCCTBA.

pUMEpbI

MaTeMaTUYECKUX ® sLIOUpPaMb UYUEeHHbIe MemOoObl U UX KOMOUHayuy Oas | YTBEPKIACHUN U CAMOCTOSTEILHO IPUMEHATD HX;
® BJIaJICTh HaBBIKAMH aHajJu3a YCJIOBHUS 3adadud H
® UCNONIb306AMb  Mamemamuyeckue  3HAHUS Ona | OUpENeNieHuss  MOAXOMAIIUX  JUIA  PEHICHUs — 3a1a4

ONUCAHUSL 3aKOHOMEPHOCET 8 OKpyoicarowjeri | U3YYEHHBIX METOJIOB UJIU UX KOMOMHAINH;
0elicmeUmenbHOCHU U NPOU3BEOCHUAX UCKYCCMBA, ® XapaKTepPHU30BaTh MPOM3BEACHUSA UCKYCCTBA C Y4ETOM

npuMeHamy npocmetiuiie npospamMMHble Cpeocmea u MaTeMaTUYECKMX  3aKOHOMEPHOCTEH B IIPUpOJIE,
9NeKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL NPU PelieHul | UCIIOIb30BaTh ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH B
MamemMamuyecKux 3a0ay CaMOCTOSTEIIEHOM TBOPYECTBE.

2.1.3.1. lInanupyemMsble mpeaMeTHbIE Pe3yJIbTAThI 00yUeHHSI M0 KIaccaM:

Kaace

Ipeamer

IIpenmeTHBIE pe3yabTaThl

Maremaruka

HUcnonvzosamo IIpu pCHICHUN MAaTCMAaTHICCKUX 3a1ad, uX 000CHOBaHHMH U IIPOBCPKE Haﬁl[eHHOFO PCLICHMS 3HAHUC

Ha3BaHHMH M MOCIENOBATEILHOCTH YUCEN B HATYpAIbHOM psny B mpexenax 1 000 000 (¢ kakoro ynciia HAYMHAETCS ATOT PsJfl, Kak oOpasyercs
Ka)XI0€ CICIYIOLIee YHCIIO B 9TOM PsY);

Kak oOpa3yeTcsi KaxkIas caeayromas Cu€THas eIMHHULA;

Ha3BaHMSA U IIOCIEA0BATEILHOCT Pa3psI0B B 3alIUCH YHCIA,

Ha3BaHUS U TIOCIIEI0BATEIbHOCTD MEPBBIX TPEX KIACCOB;

CKOJIBKO Pa3ps/I0B COIEPIKUTCS B KaXJIOM KJIacce;

COOTHOUICHHE MEXIy pa3psJaMu;

CKOJIBKO €JMHUI KaXJIOT0 KJIacca COAEPKUTCA B 3aIIMCH YUCTIA;

KaK yCTPOEHA ITO3HMIHOHHAS IeCATHYHAS CHCTEMa CUHCIICHUS;

SIIMHULIBI M3MEPEHUs BETMYMH (IJIMHA, Macca, BpeMs, IUIOIIA/lb), COOTHOICHHS MEXIY HIUMHU;

(YHKIMOHAIBHOM CBSI3M MEXIY IPYNIAMH BEMYHMH (LEHA, KOIMYECTBO, CTOMMOCTh; CKOPOCTb, BPEMs, PaCCTOSHHE; NPOM3BOJUTEIBHOCTD
TpyZAa, BpeMs paboTHl, paboTa).

Beinoanams yctusie Berancienus (B npenenax 1 000 000) B cioydasx, CBOAMMBIX K BBIYMCICHHAM B npenenax 100, n muchbMeHHbBIE BBHIYMCICHUS B
OCTaJILHBIX CITy4asiX; BBHIIOJIHSATH IPOBEPKY MPAaBIILHOCTH BHIYNCIICHNUI;

svinoHams yMHOXKeHue u genenue ¢ 1 000;

8bIYUCIAMb 3HAUESHUS YUCTIOBBIX BRIPAKEHUH, cofiepkaiux 3—4 NeHCTBUS co CKOOKaMH 1 0e3 HUX;

PACKIa0bl6amb HATYPATIBHOE YUCIIO HA MPOCTHIC MHOKHUTEIIH,

HaxoO0ums HaNOONBITUH OOIINIA ASTUTENb U HAaUMEHbIIee 00Iee KPaTHOE HECKOIBKUX YUCEIT;

pewiams TPOCThIE U COCTABHBIC TCKCTOBBIC 3a/1a4H;

8bINUCHIBANb MHOXKECTBO BCEBO3MOKHBIX PE3YJIbTATOB (MCXOMI0B) MPOCTEUIINX CIYYaWHBIX IKCIIEPUMEHTOB;

HAaxoO0ums BEpOSTHOCTH MPOCTEHIITNX CITyJalHBIX COOBITHH;

pewams yIOOHBIM JuIsi cebs criocoOOoM (B TOM YHMCIIE U € TTOMOIIBbI0 TaOuuIl ¥ rpadoB) KOMOMHATOPHBIE 33/1a4M: Ha MEPECTAaHOBKY U3 TPEX
AJIEMEHTOB, MTPABHIIO TIPOM3BEICHUS, YCTAHOBIICHHE YUCIIA TTAp Ha MHOXKECTBE U3 3—5 3JICMEHTOB;

pewiams YIOOHBIM UIS ce0sl crtoco0OM (B TOM YHCIE M C IIOMOIIBIO TaOJHUI U TpadoB) JIOTHIECKHUE 33aJauu, COAepKalue He Ooiee TpEX
BBICKA3LIBAHMIA,
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yumames THGHOPMAIHIO, 3AMMUCAHHYIO C IOMOIIBIO IMHEHHBIX, CTOIOYATHIX M KPYTOBBIX JHAarpaMM;
cmpoump TPOCTEHIINE THHEHHBIE, CTOJIOYATHIE I KPYTOBBIE HATrPaMMBI;

- HAX0O0umbv pemieHus «OKU3HEHHBIX) (KOMHCTGHTHOCTHHX) 3a71a4, B KOTOPBIX UCTIOJIB3YIOTCA MAaTEMAaTUIECKUE CPEACTBA,
- coz0asamv MPOAYKT (pe3ynLTaT HpOCKTHOﬁ ,HCHTCJ'II)HOCTI/I), JJIA U3YUYCHUS U OIMCAHUA KOTOPOT'O UCIOJIB3YKOTCA MAaTEMAaTUYCCKUC CPCIACTBA.

Maremaruka

Hcnonvzosamo Ipyu pCHICHUN MAaTEMAaTUICCKUX 3a1ad, UX 000CHOBAaHUHU U IIPOBEPKE HalJEHHOTO peUICHMA 3HAHUEC O:

JCCATUYHBIX ,HpOG)IX " npaBujiax HeﬁCTBHﬁ C HUMHU,;

OTHOHICHUAX U MPONOPHUAX; OCHOBHOM CBOMCTBE Imponopuunu;

HpHMOﬁ n 06paTHOﬁ MpONOPHIHUOHAIIBHBIX 3aBUCUMOCTAX, U UX CBOﬁCTBaX;

MPpOLECHTAX;

OCIbIX U I[pO6HI>IX OTpHUIATCIBHBIX YUCIAX; PAIUOHAJIBHBIX YUCIAX;

TIpaBUJIE CPABHEHUS pAallMOHAJIBHBIX YHUCEI;

IIpaBUJIax BBIIIOJTHCHUA onepaunﬁ HaJd paliluOHAJIbHBIMU YN CJIAMU; CBOICTBaX onepaunﬁ.

— Cpasrueamu IeCATUIHBIC pOOH;

8bINOIHAMb OTIEPALIUH HAJ JECITUIHBIMA APOOSMI;,

npeobpazoevieams NECATUIHYIO TPOOb B OOBIKHOBCHHYIO H HA000POT;

OKpyeiisimb LeNble YUCia U IeCATHYHBIE APOOH;

HaxoOoums NPUOTIDKEHHBIC 3HAYCHUS BEIMYHMH C HEJOCTATKOM M U30BITKOM;

6bIN0JHAMb TPUOTHKEHHBIC BBIYUCIICHUS U OIICHKY YHCIOBOTO BBIPAYKCHHUS;

denumy YUCIIO0 B JTaHHOM OTHOIICHUH;

HAaxoO0ums HEM3BECTHBIN YWICH MPOTOPIIUHY;

Haxoo0ums JaHHOE KOJMYECTBO IPOLIEHTOB OT YKCJa ¥ YHCIIO [0 U3BECTHOMY KOJIMYECTBY MPOLEHTOB OT HETO;
HaxoO0umsv, CKOJBKO TPOIIEHTOB OJTHO YHCIIO COCTABIISIET OT APYTOTo;

y8enuuueams 1 yMEHbIATH YUCIIO HA JAHHOE KOJIMYECTBO IPOLIEHTOB;

peuiams TEKCTOBbBIE 33J]a4l HA OTHOILLIEHUS, IPONOPLIMH U IPOLEHTHI;

CcpasHueams J1Ba pallMOHAIbHbBIX YUCIIA;

6bINOIHAMY OTIEPALU HAJl PALIMOHAJILHBIMY YUCJIaMH, UCIIOJIb30BaTh CBOMCTBA ONEpaluil sl yIPOLIEHHS BHIYUCIEHUH;
pewiams KOMOWHATOPHBIE 33/1a9H C TIOMOIIBIO MTPAaBHJIa YMHOKCHHUS,

HaxoO0ums BEPOATHOCTU MPOCTEHINNUX CITyYalHBIX COOBITHI;

pewams NPOCTEMIINE 33]a41 HA OCEBYI0 U LICHTPAJIBHYIO0 CUMMETPHIO;

pewams TPOCTEHINNE 3a/1a4M Ha pa3pe3aHue U COCTaBICHHE T€OMETPHUYECKUX QHUTYP;

HAX00Uums PEIeHus «KNU3HEHHBIX» (KOMIETEeHTHOCTHBIX) 33/1a4, B KOTOPBIX UCTIOIB3YIOTCS MATEMAaTUIECKUE CPECTBA,
co30asams MIPOAYKT (Pe3yabTaT IPOCKTHOM ACSITEIBHOCTH), ISl M3YUCHHUS M OIMCAHMU KOTOPOTO MCTIONB3YIOTCS MaTEeMaTHUECKHE CPEJICTBRA.

Anrebpa

Hcnonvzosamo IIpyu pCIICHUN MAaTEMAaTUYCCKUX 3a1a4, uX 000CHOBaHHUU U IIPOBEPKE HaWJICHHOTO PEUICHUA 3HAHUEC O:

HaTypaJlbHbIX, UEJbIX, PALIMOHAIBHBIX, UPPALMOHAIBHBIX, 1€ACTBUTEIbHBIX YUCIIAX;
CTENEHH C HATypaJbHBIMU MOKa3aTeNsIMU U UX CBOMCTBAX;

OJHOWIEHAX U MpaBuUiaX JEHCTBUI C HUMU;

MHOTOWIEHaX W NpaBuiiaX JEHCTBUI C HUMU;

(dopMynax COKpaEHHOTO YMHOXKECHHS,

TOXKJIECTBAX; METOAaX JOKa3aTeIbCTBA TOXKIECTB;

JINHEWHBIX YPABHEHUSIX C OJHOW HEM3BECTHON M METO/AaX UX PEIICHHUS;

CHCTEMax JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMS HEM3BECTHBIMU U METOAX UX PEIICHUSI.
Bvinonnsme 1eicTBUS ¢ OJHOWICHAMH U MHOTOYJICHAMM;
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Y3HA6amy B BEIPAKCHUAX (OPMYIIBI COKPAIIEHHOTO YMHOKCHHS I IPUMEHSTD HX;

packnadeléams MHOTOUICHBI HA MHOKHUTEIIH;

8bINOIHAMb TOKAESCTBEHHbBIE MPE0OPa30BaHMS IENbIX aIreOpandecKuX BEIPaKeHNU;

00Ka3b186aMb MPOCTEHIIINE TOKIECTBA;

Haxoo0ump 9UCII0 COUYCTAHUH U YHUCIIO Pa3MEIICHHH;

pewams JNTUHEUHBIE YPABHEHUS C OJJHOM HEU3BECTHOM;

pewamsp CUCTEMBI ABYX JTMHEHHBIX ypaBHEHUH C IBYMs HEM3BECTHBIMU METOJIOM MOJCTAHOBKH U METOOM alnreOpanyeckoro CIOKEHHUS;
pewtams TEKCTOBbIE 3a7a4 C IIOMOILBIO JIMHEHHBIX YPABHEHUN U CUCTEM;

Haxoo0ums PEIICHNs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33124, B KOTOPBIX UCIIOJIB3YIOTCSI MaTEMaTHUECKHE CPEJICTBA;

co30asamb MPOLYKT (PE3yJIbTAT IPOSKTHON ACATEIBHOCTH), VISl M3YUCHHS M ONIMCAHHUSI KOTOPOTO MCIOJIB3YIOTCSI MATEMaTHIECKHE CPEICTBA.

T'eomerpust

Hcnonv3o6ame IpH PELICHNN MaTeMaTHIECKNX 33124, NX 000CHOBAaHMH M MPOBEPKE HANHIEHHOTO PEIICHHs 3HAHHUE O:

OCHOBHBIX T€OMETPHUUYECKUX MOHATHUAX: TOUKA, PsiMasi, INIOCKOCTh, Ty4, OTPE30K, JIOMaHasi, MHOTOYTOJIbHUK;
OTIPEJICTICHUH yTJIa, OMCCEKTPHCH YIIIa, CMEXXHBIX U BEPTUKAIBHBIX YIJIOB;

CBOMCTBaX CMEKHBIX U BEPTUKANIBHBIX YIJIOB;

OTIpEICTICHUH PABEHCTBA FEOMETPUUECKHUX (DUTYp; MPU3HAKaX PAaBEHCTBA TPEYTOJIbHUKOB,;

TreOMETPHUUECKUX MEeCTax TOUYEK; OMCCEKTPHUCE yIila M CepPeIUHHOM MEPIEHANKYIIAPE K OTPE3Ky Kak TeOMETPUUECKHUX MECTax TOUEK;
OIIPEACICHNU NapaJUICTIbHBIX MPAMBIX; IIPU3HAKAX U CBOMCTBaX napaijicJIbHbIX TPAMBIX;

aKCHUOME MapAJLICIIBHOCTU U €€ KPaTKOW UCTOPUY;

(dopMyiie CyMMBI YTJIOB TPEYroJbHUKA;

OIPEJEIICHUU U CBOUCTBAX CPEAHEH JIMHUU TPEYrOJIbHUKA;

TeopeMe Daneca.

Ipumensmsb cBOMCTBA CMEXHBIX U BEPTHKAIBHBIX YIJIOB IIPU PEIICHUH 33734,

HaxoO0ums B KOHKPETHBIX CUTYAIUsIX paBHbIE TPEYTOJIbHUKHU M JI0Ka3bIBaTh UX PABEHCTBO;

ycmanasnueams MapajuieIbHOCTh NPSMBIX M IPUMEHSTH CBOWCTBA NMApaJlIENIbHBIX MPSIMBIX;

npumeHsams TEOPEMY O CyMME YIJIOB TPEYTOIbHUKA;

Ucnob306ams TEOPEMY O CpEIHEN IMHUU TPEYroNbHUKA U TeopeMmy PDaneca NpH pelICHUH 3a1a4;

Haxoo0ums PEICHNs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3371a4, B KOTOPBIX HCIOJIB3YIOTCSl MAaTEMaTHUECKHE CPE/ICTBA;

co30asamb MPOLYKT (Pe3yJIbTaT IPOCKTHON AEATEIbHOCTH), IJIsl U3YUCHHUS M OMUCAHHs KOTOPOTO HCIIOJIB3YIOTCSI MATEMAaTHUECKHE CPEJICTBA.

Anrebpa

Hcnonvzoeams Ipyu pCICHUN MAaTEMATUYCCKUX 3a1ad, uX 000CHOBaHUU U IPOBEPKE HaWJIEHHOTO PEUICHNS 3HAHUEC O:

anredpanveckoii Jpoou; OCHOBHOM CBOMCTBE Ipo0OH;

NpaBuiiax IeHCTBHI C alredpanyeckuMu ApoosMHu;

CTETICHAX C IEeTBIMH ITOKa3aTeIIMH U MX CBOHCTBAX;

CTaHJApTHOM BHJIE YNCIIA;

Gyukmuax y =kx+b, y=x?% y = S, nX cBOMcTBax M rpadukax;
MTOHATHH KBAJIPATHOTO KOPHS M apU(YMETHIECKOTO KBaPATHOTO KOPHS;
CBOMCTBaX apu(pMETHIECKUX KBAAPATHBIX KOPHEH;

dyukmun y = \/x, eé cBoiicTBax u rpaduke;

(dopmyIe I KOpHEH KBaJpaTHOTO YpaBHEHMUS,

Teopeme Brera i mpuBeAEHHOTO U OOIIETO KBaIPaTHOTO YPaBHEHHUS;
OCHOBHBIX METOAAX PEIICHHS LENbIX PAI[HOHAIBHBIX YPAaBHEHHI: METO/IE PA3NIOKESHHUS HA MHOKHUTEIN U METO/I€ 3aMEHBI HEU3BECTHOM;
METOJIe PEeNICHNs APOOHBIX PAIMOHANBGHBIX YPaBHEHUH;
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- OCHOBHBIX METOJaX PEIICHHUS CHCTEM PallMOHAIBHBIX yPABHEHHH.

- Cokpawams anredpamdeckue qpoou;

- guinoIHAMb ApUYMETHIECKUE IEHCTBUS C anreOpandecKiMA APOOsSMI;

- Ucnonw306amv CBOICTBA CTENEHEH C IeTbIMU OKA3aTe/IMU [IPU PEIICHUH 3a/1aY;
- 3anuceiéamp YUCIA B CTAHIAPTHOM BUJIE;

- 8bINOIHAMb TOXAECTBEHHBIE MPE0OPa30BaHMsl PALIMOHAIBHBIX BBIPAKEHHIH;

o k .
- cmpoums rpaduxu pyaxkiuit y = kx + b, y = x?, y = ~ M HCTIOJIb30BaTh MX CBOHCTBA NPH PEIICHHH 3a/[a4;

- sviyucasme apupMeTHIecKue KBaapaTHble KOPHHU;

- npumeHsmb CBOWCTBA apu()METUUECKHUX KBAJPATHBIX KOPHEW MPH PEIICHUH 3a/1ay;

- cmpoums rpaduk GyHKIMH Y = /X M UCHOIB30BATh €10 CBOWCTBA TIPH PENICHAH 3a/1a4;

- pewamp KBaJpaTHbIEC YPaBHEHNUS;

- npumenamb TeopeMy BueTa npu pelieHnu 3anad;

- pewamp 1eNble PallMOHAIIBHBIE YPABHEHUS METOIOM PA3JIOKEHHS HAa MHOXKUTEIN U METO/IOM 3aMEHBI HEM3BECTHOM;

- pewiams APOOHBIC ypaBHEHHUS;

- pewams CUCTEMBI PALMOHAIBHBIX YPAaBHEHUIH;

- pewiams TEKCTOBBIE 331a4M C TIOMOIIBIO KBaJIPATHBIX U PAIMOHAIBHBIX YPaBHEHHUH U UX CUCTEM;

- Haxooumv PEUICHUS «OKU3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX HCIIOIB3YIOTCA MaTeMaTHYECKUE CPECTBA;
- co30asamb NPOIYKT (Pe3ylIbTaT MPOCKTHON ESTEIbHOCTH), IUIsl H3YYEHHS M ONMCAHUS KOTOPOTO MCHONB3YIOTCSI MAaTEMAaTHIECKHE CPEACTBA.

T'eomerpust

Hcnonv3o6ame TIpH pELIEHNN MaTeMaTHYECKNX 33144, NX 000CHOBAaHMH M MPOBEPKE HANIECHHOTO PEIICHHs 3HAHHUE O:
- OIpeeTeHUH NapajuiesiorpaMma, pom0a, IpsSMOYTOJIbHHKA, KBaIpaTa; UX CBOMCTBAaX M MPU3HAKAX;
- ONpEeAEICHUU Tpaleluy; dJIEMEHTAX Tpaleluu; TEOpEME O CPeJHEN JIMHUY TPAIeIH;
- ONpEAEICHHUU OKPYKHOCTH, KPYra U HX JIEMEHTOB;
- Teopeme 00 M3MEPEHHH YTIIOB, CBSI3aHHBIX C OKPY>KHOCTBIO;
- ONpEJEICHHUHU M CBOMCTBAX KacaTeIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JBYX KacaTeIbHBIX, IPOBEAEHHBIX U3 OJHON TOUKH;
- OIpeJeJICHUU BIMCAHHON U OIIMCAHHOM OKPY>KHOCTEM, UX CBONCTBAX;
- OIpeleseHUuH TPUrOHOMETpHUYeCcKHe (PYHKIIMU OCTPOTrO yrila, OCHOBHBIX COOTHOIIECHUN MEXy HUMH;
- mpuéMax peuieHHs IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;
- TpuroHomMerpuyeckux ¢yHkuusx yrios ot 0 go 180°;
- TeopeMe KOCUHYCOB U TEOPEME CHHYCOB;
- npuéMax peleHHs IPOU3BOIbHBIX TPEYrOJIbHUKOB;
- ¢opmynax Ui IO TPEYTOJILHHKA, [TapalIeIorpaMma, Tpareiny;
- teopeme ITudaropa.
- Ilpumenams IpU3HAKK U CBOWCTBA IapajuiesiorpaMMa, poM0a, NpsSIMOYTOJIbHUKA, KBapaTa NPy PELISHUH 3a/1a4;
- pewams NPOCTEHIINE 3a1a4H Ha TPAIELHIO;
- Haxooumbs TPALYCHYIO MEPY YIJIOB, CB3aHHBIX C OKPY)KHOCTHIO; YCTaHABJINBATh UX PAaBEHCTBO;
- npumeHAmMb CBONCTBA KaCATEIbHBIX K OKPYKHOCTH IIPU PEIICHUH 3a71ad;
- pewamp 3a/1a4¥ HA BIIMCAHHYIO U ONTHCAHHYIO OKPYKHOCTB;
- 6bINOIHAMb OCHOBHBIE TE€OMETPHUECKUE TOCTPOEHHS C TOMOIIBIO IIUPKYJIA U THHEHKH;
- HaxoOumv 3HAYCHUS TPUTOHOMETPHUYECKUX (PYHKIIHI OCTPOTO yIJia 4epe3 CTOPOHBI IPSIMOYTOJIEHOTO TPEYTOJIbHHKA;
- npumeHsmMb COOTHOIIEHHS MEXTYy TPUTOHOMETPHUUECKUMH (QYHKIIUSAMHE MPHU PEIICHUH 3a1a4; B YACTHOCTH, 110 3HAUYEHHUIO OJHON M3 (DyHKITHIA
HAaXOJINUTh 3HAYCHHS BCEX OCTAIBHBIX;
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- pewambv IPIMOYTOJIBHBIE TPEYTOJIBEHUKY;
- c800umb paboTy C TPUTOHOMETPHUYECKIMH (QyHKIHAMH yTiioB oT 0 1o 180° K cirydaro oCcTpHIX YTIIOB;
- npuMeHsAmb TEOpEMy KOCHHYCOB H TEOPEMY CHHYCOB IIpU PELICHUH 33/1a4;
- pewiams TPOU3BOJIBHBIC TPEYTOJIbHUKHY;
- Haxooumb TJIOIIA/N TPEYroJIbHUKOB, MapajjieorpaMMOB, Tparenunii;
- npumensams TeopeMy Iludaropa mpu perieHuu 3anay;
- Haxooumbv MPOCTEHIINEe FeOMETPUUECKHE BEPOATHOCTH;
- HAaxooumbv PEIICHHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIIOJIb3YIOTCS MaTeMaTHYECKHUE CPEICTBA;
co30asamb NPOLYKT (Pe3yJIbTaT NPOSKTHOW e TEIbHOCTH), UIsl M3YYESHHUS M ONMCaHKs KOTOPOTO HCIOJIB3YIOTCSI MaTEMaTHIECKHE CPEJICTBA.

Anrebpa Hcnonvzoeams IpH pelIeHNN MaTeMaTHYECKUX 33/1a4, UX 000CHOBAaHUY M MPOBEPKE HANICHHOTO PEIICHHs 3HAHUE O:

- CBOMCTBaX YHCIIOBBIX HCPaBEHCTB;

- METoJax peUIeHNUs TMHEHHBIX HEPaBEHCTB;

- CBOMCTBax KBa/IpaTUYHOH (pyHKINH;

- METOoJax peuIeHNUs KBaJPaTHBIX HEPaBECHCTB;

- METOJIC HHTEPBAJIOB Ul PEIICHNUS pallMOHAIBHBIX HEPABCHCTB,;

- MeToJiax pelIeHUs] CUCTEM HEPaBEHCTB;

- cBoiicTBax u rpaduke QyHKIMH Y = X™ OpH HATYPAIBHOM N;

- OIpeJAc/ICHUU U CBOMCTBAX KOPHEU cTeneHu N;

- CTENEHsX C pallMOHAIbHBIMHU IT0KAa3aTEeNIIMH U UX CBOHCTBAX;

- OIpeleJeHUH U OCHOBHBIX CBOWCTBaxX apu(pMeTHUECKOi nporpeccuu; Gopmylie Ui HaX0KIACHUSI CyMMBI €€ HECKOJIBKHX MEPBBIX YJICHOB;
- OIpEIETICHUH ¥ OCHOBHBIX CBOWCTBAX I'€OMETPHUECKOM Nporpeccuu; GopMylie Ul HaXOXKICHUSI CYMMBI €€ HECKOJIBKHUX MEPBBIX YIICHOB;
- ¢opmyrne It CyMMbI OECKOHEUHOI reOMETPUIECKON MPOTPECCHH CO 3HAMEHATEIEM, MEHBIIIMM 110 MOYIIIO SINHHUIIBI.

- HUcnonvsosams CBOWCTBA YUCIIOBBIX HEPABEHCTB JJIS TPe0OPa30BaHMs HEPABEHCTB;

- 0okazvléamb TIPOCTEHIIIE HEPABEHCTBA,;

- pewamp JINHEHHbIE HEPABEHCTBA,;

- cmpoumbs TpaUK KBaPAaTHIHONW (QYHKIIMU M UCIIOIH30BaTh €ro MPU PeIIeHNH 33/1ad;

- pewamp KBaJIpaTHbIe HEPABEHCTBA;

- pewamp palMOHAIIbHBIE HEPABEHCTBA METOJJIOM HHTEPBAJIOB;

- pewiams CUCTEMBbI HEPABEHCTB;

- cmpoums rpaduk QyHKIMH Y = X" [PH HATYPAITLHOM N U UCIIONB30BATh €r0 MPH PEIICHUH 3a/1a4;

- Haxooums KOPHU CTEINEHH N,

- UCnoab308amb CBONCTBA KOPHEH CTENEHH N IIPH TOXIECTBEHHBIX NPE0OPa30BaHUsX;

- Haxooumbv 3HAYCHUsSI CTEIICHEH ¢ PallMOHAIBLHBIMH MOKa3aTeISIMU;

- pewams OCHOBHBIC 33/1a41 Ha apU(PMETHIECKYIO U TEOMETPUYECKYIO IIPOTPECCHH;

- Haxooums CyMMy OECKOHEUHON reOMETPUYECKON IPOrPECCHH CO 3HaMEHAaTelIeM, MEHBILINM 10 MOJIYJII0 €AHHHIIBI;

- HAxo0umby PEIICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIIOJIb3YIOTCS MaTeMaTHYECKHUE CPEIICTBA;

- co30asamb NPONYKT (pe3ysIbTaT MPOSKTHON e TEIbHOCTH), UIsl H3YUCHHUS M OMMCAaHMsl KOTOPOTO MCIOJIb3YIOTCSI MaTEMaTH4eCKHe CPEJICTBA.

T'eomerpus Hcnonvzo6ams IpH pelIeHNN MaTeMaTHYECKUX 33/1a4, UX 000CHOBAaHWY M NIPOBEPKE HANIEHHOTO PEIICHHs 3HAHUE O:
- TIpU3HAKax IMOJ00WS TPEYTOJIbHHUKOB;

- TeopeMe O IPONOPLUOHAIBHBIX OTPE3KaX;

- CBOICTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- IPONOPLUMOHAIBHBIX OTPE3KaxX B IPSIMOYTOJIBHOM TPEYTOJIbHUKE;
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- IPONOPIMOHAIBHBIX OTPE3KaxX B KPYTe;
- Teopeme 00 OTHOLICHUH ILTOMAAEH MOJOOHBIX MHOTOYTOJIEHIKOB;
- CBOMCTBaX IPaBHIBHBIX MHOTOYTOJIbHHKOB; CBSI3U MEX/Y CTOPOHOH MPaBHIIBHOTO MHOTOYTOJIbHHUKA M PaANyCaMH BIMCAHHOTO M ONTMCAHHOTO
KpYTOB;
- OIpeleseHUH JIMHBI OKPYKHOCTH U opMyIie utsl €€ BBIYHCIICHHS;
- (¢opmyIe rIomamy MpaBuIbHOT0 MHOTOYTOJIbHUKA,;
- OIpeleeHUH IUIOWAIH Kpyra 1 popmMyJe sl e€ BeIYUcIeHus; GopMylie Uil BBIYUCICHNUS III0IaAei YacTel Kpyra;
- IIpaBHWJIE HAXOXJEHHUS CYyMMBI U Pa3HOCTH BEKTOPOB, IPOM3BECHUS BEKTOpA Ha CKaJIsp; CBOICTBA 3TUX oNepanui;
- OmpefereHMU KOOPAUHAT BEKTOpa U METOJaX UX HaXOXKACHUs;
- TIpaBWJIE BHINIOJHEHUI omepanuii HaJl BEKTOPaMHU B KOOPAMHATHOH (popme;
- OMNpEIEICHUH CKAISIPHOTO MPOU3BEACHNUS BEKTOPOB U (POPMyJIe IJIsl €r0 HaXOXKACHHS;
- CBS3M MEXAY KOOPIMHATAMU BEKTOPOB M KOOPAMHATAMH TOUEK;
- BEKTOPHBIM M KOOPAWHATHBIM METO/aX PEIICHUS TEOMETPUIECKUX 3a/1ad.
- (¢opmynax 06bEMa OCHOBHBIX POCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYp: Mapauienenunena, Kyoa, mapa, UINHAPaA, KOHYCA.
- [lpumensms npu3HAKK NOAOOUS TPEYTOIBHUKOB IIPH PELICHUH 33/1a4;
- pewams IPOCTEHILNE 33241 Ha IPONOPLIUOHAIIBHBIE OTPE3KY;
- pewamp MPOCTEHININE 3a1a41 Ha IIPABUIIbHbIE MHOTOYTOJIbHUKY;
- Haxooumbv ANUHY OKPY>KHOCTH, IJIOIIA/Ab KpyTa U €ro uacTei;
- 8bINOIHAMb ONIEPALH HaJl BEKTOPaMH B TEOMETPUUECKON 1 KOOPIUHATHOII opme;
- Haxooumv CKaJIpHOE NPOU3BEICHNE BEKTOPOB U MPUMEHATH €TI0 AJISI HAaX0XKICHHUS PA3INYHbIX T€OMETPUYECKHUX BEJIMYHUH;
- pewams TEOMETPHIECKUE 33a4H BEKTOPHBIM U KOOPIUHATHBIM METOJIOM;
- npumeHsmb TEOMETPHUUECKHE NTPe00pa30BaHMs INIOCKOCTH ITPH PEIICHNH TEOMETPUYECKHX 3a/1ay;
- Haxooums 0OBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX T€OMETPHUECKHX (QUTyp: MapajuleNenunesa, Kyoa, mapa, HIINHIpa, KOHyca;
- Haxooumbv PEIICHUS «KU3HEHHBIX» (KOMIIETCHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIIOJIB3YIOTCS MaTeMaTHIECKHE CPEIICTBA;
co30asamb MPOLYKT (Pe3yJIbTaT IPOSKTHON S TEIBHOCTH), VISl M3YUEHHS M ONTMCAHUSI KOTOPOTI'0 MCHOJIB3YIOTCSl MATEMaTHYECKHE CPE/ICTBA.

PoONE

I[J'I?[ OLICHKH NPEAMCETHBIX y‘Ie6HHX I[OCTI/DKGHI/Iﬁ 06yqaloumxc;[ HCIIOJIBb3YCTCA:

Bx0/1HO#1 KOHTPOJIb.

Texymuii KOHTPOJIb B BUIE CAMOCTOATENIBHBIX paboT, TECTOB, MAaTEMaTHYECKUX AUKTAHTOB, B3aMOOIIPOCA.

Tematndeckuii KOHTPOJIb B BH/I€ KOHTPOJIBHBIX (IHATHOCTHYECKUX, IIPOBEPOUYHBIX PAabOT).

[Ton mpakTryeckoit paboToil ydammxcsd Ha ypoKe MaTeMaTHKH MOHMMAeTCs OTpabOTKa HAaBBIKOB M YMEHHWH JEHWCTBUS C aNTOpUTMAaMH pEIIeHHUsS 3a7ad Ha MPaKTHKE B XOJe
BBINIOJTHEHHS HE BCEMH YYaI[MMHUCS TECTOBBIX 33JaHUH. 1a00OPaTOPHBIX MOCTPOSHHUH, U3MEPEHUH, MHANBUYaJIbHBIX KapTOYEK, II03TOMY OLICHMBAHUE MPOHUCXOJIUT KOHKPETHOM
TpyMIBI yYalluxcs, a He BCEro Kiacca.

HrtoroBasi KOHTpOJIbHAS paboTa MPOBOJUTCS B paMKax MPOMEXYTOUHOI! arTecTaluu (B cooTBeTcTBUE ¢ TpHKazamu MAOY Jluneit Nel21).

29



3.COIEP)KAHUE KYPCA MATEMATHUKH OBPA3OBATEJIBHON OBJACTUA «MATEMATHKA U UTH®OPMATHKA»

CopepxaHue KypCOB MaTeMAaTHKH 5—6 KJIaccoB, aireOpbl W TreoMeTpud 7—9 KiIaccoB 0OBEIUHEHO KaK B MCTOPUYCCKH CIIOKUBIIHMCCS JTUHUH (YHCIOBas, anrcOpanmdeckas,
reoMeTpuueckas, (yHKIHOHATIbHAS W TIp.), TAK U B OTHOCHTEIBHO HOBBIC (CTOXACTHUYECKAas JIUHHSA, «peajbHAs MaTeMartukay). OTIeNbHO MpEJCTABICHBI JIMHUS CIOXKCTHBIX 3ajad,
UCTOpHUYCCKAsl JTHHUS.

DJieMeHThI TEOPHH MHOKECTB M MATEMATHYECKOI JIOTHKH

Cornacao ®I'OC ocHoBHOTO 00IIero O0Opa3oBaHUsA B Kypc MaTeMaTHKH BBEJCH pasnen «Jlormka», KOTOPBIH HE MpeanojaracT JONOJTHUTEIBHBIX YacOB HA HM3YYCHUH U
BCTPaUBACTCS B Pa3IUYHbIC TEMbI KYPCOB MaTEMAaTUKU U MHG)OPMATHKU U MPEIBAPICTCS 03HAKOMIICHHEM C JIEMECHTAMHU TEOPUU MHOXKECTB.
MHo:kecTBa H OTHOIIEHUS MeKIY HUMH

MHOXECTBO, XapaKkmepucmuyeckoe C8OUCMB0 MHONCECMEd, DSIEMEHT MHOXKECTBA, nycmoe, KOHeuHoe, OeckoHeunoe MHOdxcecmeo. IllogmHOXecTBO. OTHOIICHHE
MIPUHAJICKHOCTH, BKITFOUSHISI, pABEHCTBA. JJIEMEHTH MHOXKECTBA, CIIOCOOBI 3aIaHHsI MHOKECTB, PACHO3HABAHUE NOOMHONCECIE U INIEeMEHMO8 HOOMHONCECIE C UCHONIb30BAHUEM KPY208
Oiinepa.

Onepauuu HaJl MHOKeCTBaAMHU

[epeceuenue u 00bEAMHEHHE MHOXKECTB. PazHocmb MHOJCeCm8, O0ONONHeHUe MHOXcecmsed. Mnmepnpemayus onepayuil HA0 MHONICECMEAMU ¢ NOMOWbIO Kpy2oe Jiliepa.

DJIeMeHTbI JIOTUKHU

Onpenencaue. Y TBEpkKACHUS. AKCHOMEBI U TeopeMbl. J[oka3aTenbcTBo. Jloka3aTenbecTBO OT poTuBHOTO. Teopema, oOparHas naHHO#. [IpuMep U KOHTpIpUMED.

Broicka3piBaHUs

VICTUHHOCTD U JIOKHOCTh BhICKa3bIBaHUS. ClodiCHble U npocmble 8blcKa3bléanuss. Onepayuu HAO 6bICKA3LIBAHUAMU C UCTIONb308AHUEM JIOUYECKUX CEA30K: U, U, He. YClo6Hble
BbICKA3LIBANUSL (UMNAUKAYULL).

Coaep:xkaHue Kypca MaTeMaTHKH B 5—6 kiaccax

HatypanbHble yncia u HyJIb
HartypaJubHblii psi uMces U ero cBoiicTea

HarypasipHoe 4nciio, MHOXECTBO HATypaJIbHBIX YHCENI M €ro CBOICTBa, M300paKCHHWE HATYPaJIbHBIX YHCEN TOYKAMH Ha YHCIOBOM mpsiMoil. Mcmoiib3oBaHMe CBOMCTB
HaTypaJbHBIX YHCEJI IPU PEIIeHUH 3a1au.

3anuch U YTeHHe HATYPAJILHBIX YHCeJ

Paznuuune MEXKIY HI/I(prﬁ n YHCJIOM. HOSI/IHI/IOHHaﬂ 3allCh HATypPaJIbHOIO 4YHrCJjia, TOMECTHOC 3HAUYCHUE HI/I(pr)I, paspsAabl U KJIACChl, COOTHOHMICHUEC MEXKAY ABYMS COCCIHHUMH
pa3psAAHbIMU €AMHUIIAMU, YTECHUE U 3aITUCh HATYPAJIbHBIX YHUCEIL.

OxpyriieHne HATYPAJbHBIX YHCe]

HeoOxoaumoctb okpyrienus. [IpaBiio OKpyrieHus HATypabHbIX YHCEL.

CpaBHeHHe HATYPAJIbHBIX YHCeJl, CpPaBHeHHe ¢ yucJom 0

[ToHsTHE O CpaBHEHMU YKCEll, CPABHEHNE HATYPAIBHBIX YUCET PYT C IPYrOM U C HyJIEM, MaTeMaTHIecKasl 3aIlUCh CPaBHEHHH, CIIOCOOBI CpaBHEHUS YHCEIl.

JlelficTBUSI ¢ HATYPAJILHBIMH YHCIAMH

CnoxeHre U BbIUUTAHME, KOMIIOHEHTBI CIOXKEHMS M BBIUMTAHMS, CBA3b MEXKAY HUMH, HaXO0XJEHHE CYyMMBI U PAa3HOCTH, MU3MEHEHHE CyMMBI U PAa3HOCTU MpPU H3MEHEHHH
KOMIIOHEHTOB CIO0XEHHUS ¥ BHIYUTAHMUS.

YMHOXEHHE 1 JCJICHNUE, KOMIIOHCHTBI YMHOXCHUA U ACJICHUA, CBA3b MCXKIY HUMHU, YMHOXCHHUE U CIIOKCHUC B CTOJ'I6I/IK, JCJICHUE YTOJIKOM, IMPOBEPKA pPE3yjibTaTa C MOMOIIBIO
MIPUKUIKA ¥ 00pPaTHOTO AEUCTBHSL.

IlepeMecTHTENbHBIH W COYETATEIBHBIN 3aKOHBI CIOKEHUS M YMHOXKEHHS, PAaCIpeIeNUTeNbHBIA 3aKOH YMHO)KEHHS OTHOCHUTENFHO CIIOXKEHHUS, 0OOCHO8AHUE aAN2OpUmMMO8
BbINOJIHEHUST APUPMEMULECKUX 0eliCMBUIL.

CreneHb ¢ HATYPAJIBLHBIM NMOKa3aTelleM
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3anmch 9nciia B BUAE CYMMBI Pa3psSOHBIX CIaraeMbIX, OPSIOK BHITOJHEHUS NCHCTBUI B BRIPAKEHHSX, COACPIKAIINX CTEIICHb, BEIUNCIICHIE 3HAUYCHUH BRIPAKEHHH, COMEPKAIITIX
CTETICHB.

YucioBble BbIPAKEHUS

YucnoBoe BRIpaXEHHUE U €ro 3HAUCHUE, OPSJOK BBIIIOIHEHHUS ISHCTBHH.

Jenenue ¢ ocTaTkoM

Jlenenue ¢ ocTaTKOM Ha MHOXECTBE HaTypallbHBIX YHCEI, c8olicmea denenus ¢ ocmamiom. [IpakTuaeckue 3a1a4u Ha JAeJI€HHE C OCTaTKOM.

CaoiicTBa U NPU3HAKY JIJTUMOCTH

CBOICTBO JI€IUMOCTH CyMMBI (pa3HocTH) Ha uncio. [lpusHaku penumoctn Ha 2, 3, 5, 9, 10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. /lokazamenbcmeo npusHaxkog 0eiumocmu.
Pemenne nmpakTHYeCKuX 3a/1a4 ¢ IPUMEHEHHEM TIPU3HAKOB JICTTHMOCTH.

Pa3noskeHue 4ncsaa HA MPOCThIe MHOKHUTETH

IIpocTsie u cocTaBHEBIE YHCTa, peuienmo Fpamocgena.

PaznoxeHre HaTypambHOTO YHCIa HAa MHOXKHTEIH, pa3IoKeHHE Ha TPOCTBIE MHOXHUTENH. Koiuuecmeo Oenumeneli 4ucia, aicopumm pAa3iodiCeHUus 4ucid Hd Npocmble
MHOJCUMENU, OCHOBHAS Meopemd apudmemuxu.

AdredpanyecKkune BbIpasKeHUs

Hcnonb3oBaHue OyKB [uisi OOO3HAUYEHHS YHUCEN, BBIUMCICHUE 3HAYCHUS alreOpanvyeckoro BHIPAKEHUS, NPUMEHEHHE alreOpanvyecKuX BBIPOKCHHUH IS 3alUCH CBOMCTB
apupMeTHYeCKHUX IeHCTBU, NpeoOpa3oBaHue aareOpanuecKux BEIPaKeHUI.

Jeauresn 1 KpaTHbIE

Jenurens U ero cBoicTBa, OOMIMI AeNUTENb ABYX U OoJjiee Yucel, HauOONBIINN OOIIMIA NEeTUTeNNb, B3AUMHO MPOCTHIE YHCIA, HAXO0XKICHUE HauOOJBILIEro OOIIEro AEIHUTEs.
KparHoe u ero cBoiicTBa, o01iee KpaTHOE ABYX M OoJiee yucell, HauMeHblIee 001ee KpaTHOe, ClIocOObl HAX0XKACH!UsI HAMMEHBIIEro 00IIero KpaTHOTO.

Apodu

OO0bIKHOBEHHBIE IPOOH

Hons, gacte, qpoOHOE YHCIIo, Tpoodb. JIpoOHOE YHCIo Kak pe3ynbTaT aeneHus. [IpaBribHbIC U HEMIpaBHIbHEIC Jpo0Ou, cMelIaHHast Jpo0b (CMEIIaHHOE YUCIIO).

3anuch HATYpaTbHOTO YKCIIA B BUJIE IPOOH C 3alaHHBIM 3HAMEHATeJIeM, IipeoOpa3oBaHie CMEIIaHHOH qpOoOY B HETPaBMIIEHYIO P00k M HAOOOPOT.

[IpuBenenne apobeit k oOeMy 3HaMeHaTenr0. CpaBHEHHE OOBIKHOBEHHBIX IPOOCH.

CrnoxeHre 1 BEIYUTaHHE OOBIKHOBEHHBIX Jpo0Oeil. YMHOXKEHHUE U JeTicHHe OOBIKHOBCHHBIX IPOOCH.

Apudmernueckue IeHCTBISI CO CMEIIaHHBIMU JPOOSMH.

Apudmernueckue 1eiCcTBUSI ¢ IPOOHBIMH YHCIIAMH.

Cnocobvl payuonanuzayuu 6blYUCIEHUN U UX NPUMEHEHUE NPU 8bINOAHEHUU OeliCEUL.

JecsaTu4uHbIE APOOH

Lenast u npoOHas yactu aecaTudHou Apodu. IIpeodbpazoBanue MecATUUHBIX ApoOeil B 0ObIKHOBeHHBIE. CpaBHEHUE JECATUYHBIX JpoOeil. ClokeHne W BEIYUTAHUE JTECATUIHBIX
npobeit. OkpyriaeHue AeCATUYHBIX ApoOeld. YMHOXEHHE U JeleHUE NECATUYHBIX ApoOei. [Ipeobpazosanue oOvikHOBeHHbIX Opobeli 8 decamuunble Opodou.Koneunvie u beckoneumvie
decamuyHvle Opoou.

OTHoleHue ABYX Yuce

Macmra6 Ha mtane u kapre. [Ipornopunu. CBolicTBa NpoIopuyii, NpUMEHEHNE MTPOTIOPLMH M OTHOIICHHH NPH PEIICHUH 3a/1ad.

Cpennee apupmernyeckoe quceJ

Cpennee apudmerndeckoe AByX uncell. M300paxenue cpeaHero apuMeTH4ecKoro AByX YHCE Ha YHCIOBOM NMpsiMOH. PenieHne nmpakTHUECKHUX 3a1a4 ¢ IPUMEHEHHEM CPETHEro
apudmeTrueckoro. Cpeonee apugpmemuyeckoe HeCKOIbKUX YUCEL.

IIpoueHTHI

[ousTre npoueHTa. BerynciieHne MPOLEHTOB OT YHCIIAa U YHCIIA IO U3BECTHOMY MPOIICHTY, BhIPaXKEHHE OTHOLICHUS B NPOLIEHTaX. PellieHne HeCI0KHBIX NPaKTHYECKUX 3a]a4 C
MPOLIEHTAMH.

JAuarpammsl

CronbuaTble ¥ KpyTrOBBIE AHarpamMmel. V3BrnedeHne nHGOPMALNH U3 JUarpaMM. M300pasxcenie ouazpamm no YUuciosovimM OAHHbIM.
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PanmonajbHbIE YHCIA

IMoJ0:xuTeIbHBIE H OTPULATEIbHBIE YHCIA

N3006paskeHue yucea Ha YUCIOBOH (KOOpAMHATHO) psiMoil. CpaBHEeHHE dncell. MOayIb Yucia, FTeOMETPpUUSCKas HHTEPIPETAIUsS MOAY I uncia. JIeHCTBUS ¢ MOJIOKUTEIHHBIMU
U OTPUIATENBHBIMH YUCIIaMU. MHOXKECTBO LENbIX YUCEIL.

IlonsiTHe 0 panuoOHANBLHOM YHCJe. [lepsuunoe npedcmagieHue 0 MHOICeCmee payuoHaIbHbIX yucen. JJeHCTBUS C pallMOHATbHBIMU YUCIIAMU.

Pemenne TeKCTOBBIX 3aJa4

EnnHunel M3MepeHWid: JUIMHBI, IUIOMIATH, 00bEMa, MAacChl, BPEMECHHU, CKOPOCTH. 3aBUCHMOCTH MEKIY CIUHHMIAMHU H3MEPCHUS KaKIOW BEIUYMHBI. 3aBUCHMOCTU MEKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsl, PACCTOSHHE; TIPOU3BOJUTEIBHOCTD, BpeMs, paboTa; IIeHa, KOJHYECTBO, CTOUMOCTH.

3agauym Ha Bce apudMeTHYECKHE TeHCTBUSA

Pemenne TekcTOBBIX 3a7a4d apuPMETHISCKAM cIIocoOoM. Vcronp3oBanne TaOIuIl, cXeM, YepTekeit, IpYTuX CPEeACTB MPEACTaBICHHS JAHHBIX IIPH PEIICHUN 3a1a4H.

3agayn Ha IBUHIKeHHE, PA0OTY M MOKYNKH

Pemenne HeCTIOXKHBIX 3a/1ad HA JBIKEHUE B IPOTHBOTIONOXKHBIX HAIIPABJICHUAX, B OTHOM HAIIPAaBIICHHUH, ABIDKCHHE 10 PeKe [0 TSUCHUIO W MPOTHB TeUeHU. PerreHue 3a1a4 Ha
COBMECTHYIO paboTty. [Ipumenenue qpoOeit mpu pemeHny 3aaad.

3agauu Ha YACTH, 101, IPOLEHTHI

Pemenne 3a1a4 Ha HaXOXACHUE YACTH YKCIIA U YUCIIA M0 €ro YyacTH. PemeHne 3a1a4d Ha MPOLEHTHI U o, [I[puMeHeHne NpomopIuii Mpy peIeHNuH 3a1a4.

Jlornueckue 3agaumn

PerireHue HECIOKHBIX JIOTHUYSCKUX 3a1a4. Pewenue 102uieckux 3a0ay ¢ nRomMoubio 2pagos, mabuy.

OCHOBHBIE METO/IbI PellleHHsI TEKCTOBBIX 3a1a4: apu(METHICCKHIA, TIepeOOp BapUAHTOB.

Harnsanas reomerpust

Qurypsl B OkpyxaromeMm Mupe. Harmsansle mpeactaBieHnss o (Urypax Ha IUIOCKOCTH: HpsiMas, OTPE30K, Jyd, yroj, JIOMaHas, MHOTOYTOJbHUK, OKPYXHOCTb, KpYT.
YeThIpexyroibHUK, NPSIMOYTOJIbHUK, KBaaparT. TpeyroiabHUK, 6udel mpeyzonvHuxos. Illpasunvhvie muocoyeonvhuku. V300pakeHHe OCHOBHBIX T€OMETPHUYECKHX GUTryp. Bsaumuoe
Pacnonodicenue 08yxX NpsambulX, 08X OKPYJCHOCHEl, NpAMou U oxkpysxcnocmuy. JlnvHa oTpeska, joMaHoH. Exuxunel m3mepenus umHbl. [locTpoeHne oTpe3ka 3amaHHON AnuHBI. Buasr
yrioB. I'pagycuas Mepa yria. I3smepenue 1 mocTpoeH:e yrioB ¢ OMOIIbIO TPAHCIIOPTHPA.

[lepumerp mMHOTOyrONbHUKA. [IoHATHE MTOMAanM GUTYPBI; €AMHUIBI H3MEpeHHs 1omaan. [lnomans npsMoyroisHUKa, kBajpara. [IpudiamkenHoe n3Mepenue miomaan Guryp
Ha KJIeT4aTon Oymare. Pasnogenuxue guzypol.

HarnsiaHble npencTaBieHus 0 MPOCTPAHCTBEHHBIX GUIypax: Ky0, mapajuienenunes, mpu3mMa, nupaMuia, map, chepa, Konyc, uinnap. VizodpaxeHue NpoCcTpaHCTBEHHBIX QUTYD.
Ipumepor ceuenuti. Mnozoepannuxu. Ilpasunvhsie mrocozpannuxuy. IIpuMeps! pa3BepTOK MHOTOTPAHHUKOB, IMIINHAPA U KOHYCA.

[MonsiTue oobema; exuHUIBI 00beMa. OObeM MPSIMOYTOJBHOTO NapajuieNenunena, Kyoa.

[MonsiTue o paBeHcTBe uryp. LleHTpanbHas, oceBas U 3epranbias cuMMeTpud. M300pakeHne CMHMMETPUYHBIX (QUTYD.

Pelienne nmpakTHuecKux 3a7a4 ¢ IPUMEHEHUEM IPOCTEHIINX CBOMCTB (uryp.
Hcropusi MaTeMaTHKHU

Toserenue yugp, 6yxe, uepoeaugdos 6 npoyecce cuéma u pacnpedeienus npooykmos na Jpesnem Bauscnem Bocmoke. Cesiszb ¢ Heonumuueckoil pesonoyueli.

Poorcoenue wecmuoecamepuunoil cucmemol cuucienust. Ilosgnenue decamuyno 3anucu yucei.

Poorcoenue u pazsumue apugpmemuxu namypanvuvix yucer. HOK, HOJJ, npocmvie uucna. Pewemo Spamocgena.

Hoserenue nyns u ompuyamenvuvlx yucen ¢ mamemamuxe opesnocmu. Ponv uogpanma. Iouemy (-1)(-1)=+1?

Jlpobu 6 Basunone, Ecunme, Pume. Omkpvimue decsimuynvix opoobeil. Cmapunnvie cucmemvl mep. Jecamuunvie Opoou u mempuueckas cucmema mep. JI. Maenuyxuil.
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Copep:xaHue Kypca MaTeMaTHKH B 7-9 Kjaccax

Aure0pa

Yucaa

PanmonanbHbIe YHCIA

MHOKecTBO paloHaNbHBIX yncell. CpaBHEHHE pallMOHABHBIX YKcell. JIeficTBHS ¢ palMoHaIbHBIMU YHCIaMU. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecsimuiHol opoosio.

HppannonajbHble YHCIAQ

IoHsATHE MPPAIMOHANBLHOTO YMCIa. Pacro3HaBaHue MPpAlMOHATBHBIX urcen. [IpuMepsl JoKa3aTenbeTB B anredpe. MppammonansHocTh uncna V2. [IpuMeHeHne B reOMETpHUH.
CpaBHEHHUE uppayuoHanvhsix yucer. MHoocecmeo OelicmeumenbHuIX yucer.

ToxkIecTBeHHBIE TPEOOPaA30BAHMSA

YucsioBble U OYKBeHHbIE BbIPaKeHUS

Bripaxxenue ¢ nepeMeHHOH. 3HaUeHNE BRIpaXeHUS. [locTaHOBKA BRIpaKEHU BMECTO IIEPEMECHHBIX.

Henble BbIpa:keHust

CrerneHb ¢ HaTypaJlbHBIM ITOKa3aTeneM  e€ cBoicTBa. [IpeoOpazoBaHust BEIPAKECHUIL, COAEPKALIMX CTEIICHN C HATYPaJIbHBIM [T0KA3aTeIeM.

OnHO4NeH, MHOTOYIEH. [ledCTBUS ¢ OJHOWIEHAMU U MHOTOUWICHaMH (CJIO)KEHHE, BBIUUTaHHE, YMHOKeHUE ). DOpMyITbl COKPAIIEHHOTO YMHOXKEHHS: Pa3HOCTh KBaJPaTOB, KBaJpaT
CyMMBI ¥ pa3HocTu. PaznokeHre MHOTOUJIEHa HA MHOYKHTEIIN: BBIHECEHHE O0LIET0 MHOXKUTENS 38 CKOOKH, epYRNUpOSKa, npumeHeHue hopmyn cOKpawénnozo ymuooicenus. Keaopammoiii
MpEXUNeH, pasnodceHue K8aopamHno2o mpexyiena Ha MHOXCUMen.

Jlpo6Ho-panmonanbHble BhIpaskenns CTeneHb C LesbIM MokaszareneM. [IpeoOpa3zoBaHue IpoOHO-THHEWHBIX BBIPAXKCHUIL: CIIOKEHUE, YMHOXEHHE, jAeneHue. Areebpauieckas
Opobb. Jlonycmumvle 3HaueHUsi NEPeMeHHbIX 6 OpobHO-payuonaivHulx evipadicenusx. Cokpawenue aneebpauueckux opobeu. Ilpusedenue aneebpauyeckux Opobeu K obwemy
sHamenameno. Jleticmeus ¢ aneebpauieckumu OpoosImMu. ClodceHue, 8blYUmaHue, yMHOJ CeHUe, OelleHue, 8036e0eHUe 8 CHIeNEHb.

Ilpeobpaszosanue gvipadiceHull, cOOePICAUUX 3HAK MOOYIA.

KBanpaTuble kopHu

Apudmernueckuii KBaJpaTHEI KopeHb. [IpeoOpazoBaHne BRIpaKEHHA, COACPIKANINX KBAJApPATHbIC KOPHU: YMHOXKEHHE, JCJICHUE, BRIHECEHUE MHOKHUTEISI M3-110] 3HaKa KOPHS,
BHeCeHUe MHONCUMEIsi OO 3HAK KOPHS.

YpaBHeHHS M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOICTBA YHCIIOBBIX PaBEHCTB. PaBEeHCTBO € IIEPEMEHHON.

YpaBHeHus

[TonsiTre ypaBHEeHUs U KOPHS ypaBHEHUs1. [Ipedcmagnenue o pasnocunviocmu ypasnenuti. Obnacme onpedenenus ypasHenus (06aacmv 00NyCcmumblx 3HAYEHUL NEPeMEeHHO).

Jluneiinoe ypaBHeHHe U €ro KOPHH

Pewienue nuHelHbIX ypaBHeHUH. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmeo KopHeti TuHeliHo2o ypagHenus. Pewenue nunelinblx ypagueHutl ¢ napamempom.

KBanpaTrHoe ypaBHeHNe H €70 KOPHH

Ksanparusie ypaBHeHUs. HemomHble kKBagpaTHble ypaBHeHHS. JJUCKpUMUHAHT KBaJIpaTHOTO ypaBHeHH. DopMyna KOpHEl KBaapaTHOTO ypaBHeHus. Teopema Buema. Teopema,
obpamuas meopeme Buema. PelieHne KBagpaTHBIX ypaBHEHHU: HCIIOJB30BaHHE (POPMYIBI JUIS HAXOXKICHUS KOPHEH, epaghuueckuil Memoo peuieHus, PA3lodceHue Ha MHONCUMENU,
noodbop KopHell ¢ ucnoavosanuem meopemvl Buema. Konuwecmeo kopHeil K6aopamHo2o ypasHeHUs: 8 3A8UCUMOCIU OmM €20 OUCKpumurauma. bukeadpamuvle ypasnenus. Ypasuenus,
c800UMbBle K TUHEUHbIM U Keaopamubim. Keadpamuvle ypasnenus ¢ napamempom.

Jpo6HO-panoHaNbHble ypABHEHUS

Pemenue npoctedmmx ApoOHO-IMHEHHBIX YpaBHEHUH. Peutenie OpoOHO-payUOHAIbHBIX YPAGHEHUIL.

Memoowl pewienus ypasnenutl: memoovl paGHOCUTbHLIX NPeoOPA308aHUL, MeMO0 3aMeHbl NepeMeHHol, epaguueckuti memoo. Hcnoavzosanue ceoticme QyHKYull npu peulenuu
VpaeHeHul.

Ipocmeiiwue uppayuonansivie ypasnenus euda [ f(x) = a, \[f(x) = /g(x).
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VYpasnenus suda x™ = a. Ypasnenus 6 yenvix uuciax.

Cucrembl ypaBHEHHUIH

YpaBHeHHeE C ABYMsI IepeMEeHHbIMU. JINHEeHHOE YpaBHEHHUE C IBYMSI IEPEMEHHBIMHU. [Ipsimas Kak epaguieckas uHmepnpemayus TUHEUH020 YPagHeHUusi ¢ 08YMsL nepeMeHHbIMU.

ITonsiTue cucremsl ypaBHeHUM. PellleHre CUCTEMBl ypaBHEHU.

MeTo/1bl pelIeHUs] CUCTEM JIMHEHHBIX YPaBHEHHUH C ABYMSI IEPEMEHHBIMHU: 2paduyeckuti Memoo, Memoo CloAHCceHUs, METO IOACTAHOBKH.

Cucmembl TUHEUNHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnoselie HepaBeHcTBA. CBOWCTBA UNCIIOBBIX HEpaBEHCTB. [IpoBepKa CpaBeATMBOCTH HEPABSHCTB NP 3a/IaHHBIX 3HAUCHHUSAX NEPEMEHHBIX.

HepagencTro ¢ nmepemenHoii. CTporue U HeCTporue HepaBeHCTBA. O0iacme onpedeneHus: Hepagencmsa (001acms 0ONYCIMUMbBIX 3HAYEHULl NePpeMEeHHO).

Pewenue nuHENHBIX HEPABEHCTB.

Keaopamnoe nepagencmeo u e2o pewenus. Pewenue k6aopamuvix HepageHCcme: UCHONb308AHUE CBOUCME U 2paduKka KeaOpamuunou QYHKyuu, mMemoo unmepeanos. 3anuce
peuenus KeaopamHo2o HepaseHCmed.

Pewenue yenvix u OpooHO-payuoHatbHbIX HEPABEHCE MEMOOOM UHMEPBATIOE.

CucremMbl HepaBeHCTB

CucteMbl HEPaBEHCTB C OJTHOM MepeMeHHOM. PeleHne cucTeM HEpaBeHCTB C OJHOM MEPEMEHHOM: JIMHEHHBIX, kgaopamubix. V300paxkeHne peleHns] CUCTEMbl HEPaBEHCTB Ha
YHCIOBOM MPSMOiL. 3aIUCh peleH:sI CUCTEMBl HEPaBEHCTB.

DyHKIHUA

IHonsaTne pyHkuuu

JlekapToBbl KOOpOMHATHI Ha IUIOCKOCTH. (POpPMHpOBaHWE NPEICTABICHHH O METalpeaIMETHOM MOHATHH «KOOpAWHAThI». CHocoObl 3amaHust (DYyHKIUHA: aHaJIUTHYECKHUH,
rpadudeckuii, TabmmyaHbIA. ['paduk Gyrkmmn. [Ipumeps! QyHKIHHA, TOTydaeMbIX B IIPOIECCE MCCICAOBAHMUS PA3IMIHBIX PEANbHBIX MPOIECCOB M PEIICHHS 3a1ad. 3HaueHne (pyHKIuu B
touke. CBolicTBa (pyHKIHMI: 001acTh ONpenesNeHns, MHOXKECTBO 3HAYCHHH, HYJIH, NMPOMEXYTKH 3HAKOMOCTOSIHCTBA, 4EéMHOCHb/HeUéMHOCMb, TIPOMEKYTKH BO3PACTaHUA M yOBIBaHUS,
HauOosbllee 1 HaMMEeHblIee 3HaueHus. VccneroBanue QyHKIMN 110 e€ rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocme ¢pynxyuu. Kycouno 3adanuvie Qynxyuu.

JIuneitnasa pyHkuus

CaoiicTBa u TpaduK JHHEIHOW QyHKUMHU. YTIOBOH KOAQQUIMEeHT npsmoil. Pacnonoxenne rpaduka muHEeHHOW (QYHKIUHM B 3aBUCHMOCTH OT €€ yIrJIOBOro Kod(pQHIUEeHTa U
cB00OOIHOTO WieHa. Haxoowcoenue kodgp@uyuenmos TuHetHot QYHKYuY no 3a0aHHbIM YCIO0BUIM. NPOXONCOCHUE NPIMOU Yepe3 08¢ MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOCHUEe
npAMou Yyepe3 OaHHY10 MOUYKY U NAPALIEeAbHOU OAHHOU NPAMOU.

KBanparnunasi pyHkuus

CpoiictBa u rpaduk kBagpaTuuHOW ¢(yHKIME (mapabona). [locmpoenue epagpuxa keadpamuunou Gyukyuu no moukam. HaxoxaeHue HyJeld KBaIpaTHYHOW (GYHKIINH,
MHOHCECMBA 3HAYEHUU, NPOMEICYMKOE 3HAKONOCMOSAHCMEA, NPOMEICYIMKOE MOHOMOHHOCIU.

OopaTHasi NPONOPUHOHAIBHOCTH

CaoiicTBa GyHKIMN Y = S I'mmepOomna.

TIpaguxu ynkyuii. [Ipeobpazosanue epagura gynkyuu'y = f(x) ons nocmpoenus 2paguros gynxyuti suoa y = af (kx + b) + c.

I'pagpuxu gynkyun 'y = a + ﬁ, y=+vx, y=Vx, y=|x|

ITocsienoBaTeIbHOCTH M MPOTPecCHN

UucnoBasi MOCIIENOBATENLHOCTE. [IpUMepbl YHMCIIOBBIX IIOCIEOBaTelbHOCTEH. beckoHeuHble mocienoBaTeslbHOCTH. ApudMmeTndeckas mnporpeccuss M e€ CBOIMCTBa.
I'eomerpuueckas nporpeccust. Popmyna obwezo unena u cymmol N NEPEuIX YieH08 apu@dmemuieckou u ceomempuyeckol npoepeccuti. Cxo0sauancs 2eomempuiecKkas npoepeccus.

Pemenne TeKCTOBBIX 3aJa4

3agaun Ha Bce apudMeTHYECKHE IeHCTBHSA

Perenne TeKCTOBBIX 33124 apupMeTHIECKNM criocoboM. Vicrionbp3oBaHue TadIHI, CXeM, YePTEXKEH, APYTUX CPEACTB MPECTABICHHS JaHHBIX NTPH PEIICHUH 3aJa4H.
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3anaun Ha IBUKEeHHe, PA0OTy M MOKYNIKH

AHanu3 BO3MOXKHBIX CHTYaIHi B3aMHOTO PacIlOI0KeHHs 00BEKTOB IIPH MX JIBIKCHHH, COOTHOIICHHU 00BbEMOB BBIMOJIHSEMBIX PadOT IIPH COBMECTHOM paboTe.

3amaum HA YACTH, AOJIH, POIEHTHI

Pemienue 3amau Ha HaX0XK/JEHME YAaCTH YHCIa U YUCHA O ero yacTu. PeleHue 3a1a4 Ha NpoLeHTsI U gonu. [IpuMeHeHne mponopuuii Npy peleHny 3a1ad.

Jlornueckue 3a1a4u

Pemenne norndeckux 3anau. Pewenue nocuyeckux 3a0au ¢ nomowwio 2pagos, mabauy.

OcHOBHBIE MeTO/BI pelleHns] TEKCTOBBIX 3a/1a4: apupMeTHYeCcKni, anredpandeckuii, nepedop BapuaHTOB. [lepguunvie npedcmasienuss 0 Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguyueckue memoobl).
CraTucTHKa U TeopHus BepoOATHOCTEMH

Crarucruka

TabnuaHOe W rpadudeckoe NpeACTaBICHUE NaHHBIX, CTOJIOYAThIe M KPYrOBbIE AMArpaMMbl, TpadHUKH, NMPUMEHEHHE IWarpaMM H TPpadUKOB IS OMHCAHUS 3aBHCHMOCTEH
peasbHBIX BEIWYHH, N3BIeUeHUE nHpOpManny u3 Tabiu, quarpaMM U rpadukoB. OnucaTeIbHbIE CTATHCTHYECKHE TIOKA3aTeNN YHCIOBBIX HAOOPOB: cperHee apupMeTHIECKOe, Meouand,
HanOoIbllee 1 HaMMEHbIIee 3HaUeHHsI. Mephl pacCeMBaHUs: pa3Max, OUCnepcusi U CIMaHoapmHuoe OmKiloHeHue.

CrnyvaiiHas ©3MEHYMBOCTh. MI3MEHUNBOCTE TIPU U3MEPEHUAX. Pewalowue npaguna. 3akOHOMEPHOCMU 8 USMEHUUBBIX BETUUUHAX .

Cayuaiinblie coObITHS

CoryuaiiHble ONBITBI (DKCIIEPUMEHTHI), 3JEMEHTapHbIe CilydaiiHble cOObITHsS (MCcXonbl). BeposiTHOCTH 3neMeHTapHBIX cOOBITHH. COOBITHSL B CIy4allHBIX SKCHEPHUMEHTaX M
ONaronpUATCTBYIOIIUE dJIeMEHTapHbIe COOBITHSI. BeposTHOCTH ciy4aiiHbIX cOObITHIL. ONBITBHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITHAMU. Kitaccuueckue BepOsITHOCTHBIC OIIBITHI
C HWCIOJB30BAaHUEM MOHET, KYOUWKOB. [Ipedcmasnenue cobvimuii ¢ nomowwto ouazpamm Jinepa. [Ipomusononodichvie cobvimus, obdveduneHue u nepeceuenue cobvimuil. Ilpasuno
cnoxcenusi eeposimuocmett. Cnyuaiinwiti evioop. Ilpedcmasnenue sxcnepumenma 6 euode Oepesa. Hesasucumvie coOvimus. YMHONCEHUE GEPOIMHOCMEN HE3ABUCUMBIX COObIMUIL.
Iocredosamenvhvle nezagucumvle ucnvimanus. IlpeacraBieHne o0 HE3aBUCUMBIX COOBITHSIX B XKHU3HHU.

Dnemenmol KomoOUnamopuxku

Ipasuno ymuoowcenus, nepecmanosku, gpaxkmopuan yucia. Covemanusi u yucno covemanuti. Popmyna uucia covemanuii. Tpeyeonvuuk Ilackans. Onvimbl ¢ OOILUWUM YUCTOM
PABHOBO3MOICHBIX INEMEHMAPHBIX cOObIMUIL. Buluucienue eeposmuocmeli 8 ONbIMAax ¢ NpUMeHeHuem Komounamopnuix opmyn. Ucnoimanus Bepuynu. Ycnex u neyoaua. Beposmuocmu
cobvimuii 8 cepuu ucnvimanuti bepryinu.

Cnyuaiinvie genuuunbl

3Hakomcmeo co cyuatiHbIMU 6eIUNUHAMY HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX CyuauHnblx eenudut. Pacnpedenenue éeposmnocmeti. Mamemamuueckoe oxcudanue. Ceoticmea
Mamemamuyeckozo odcuoanus. Ilonamue o 3akone b6onvuux uucen. Hzmepenue geposmuocmeii. Ilpumenenue 3aK0Ha 60IbWUX YUCEN 8 COYUONIO2UU, CMPAXOEAHUU, 6 30PABOOXPAHEHUL,
obecneuenuu 6€30naCHOCMU HACENIEHUS 6 YPE3GbIYAUHBIX CUMYAYUSIX.
I'eomerpus

I'eomeTpuueckne Gpurypsi

@Durypol B reOMeTpPHHU U B OKPY:KaloLIeM MHUpe

I'eomerpuueckas purypa. PopMupoBaHie NpeICTaBICHUH 0 METAPEIMETHOM MOHATHU «(DHUTYPay.

Touxka, TUHUS, OTPE30K, psMasd, JIy4, JIOMaHasl, IIIOCKOCTb, YT0JI, OMCCEKTpHCa yriia U €€ CBOHCTBA, BUJIBI YIIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBasi cuMMeTpHsl reoMeTpruIeckux (uryp. LieHTpanbHas CHMMETpHS T€OMETPHYECKUX (QUTYD.

MHOroyroJibHuKH

MHOTOYTOJIbHUK, €T0 3JIEMEHTHI M eT0 CBOMCTBA. Pacrio3HaBaHNe HEKOTOPBIX MHOTOYTOJIBHUKOB. BuinyKivie u HegbinyKible MHO20Y20 bHuKY. [IpaBHIbHBIE MHOTOYTOJIbHUKH.

Tpeyronsauku. BricoTa, Menuana, OMCCEKTpHCa, CPEAHSS JIMHUS TPEYrojibHHKA. PaBHOOEAPEHHBIN TPEyrolbHHK, €T0 CBOWCTBA M MPU3HAKH. PaBHOCTOPOHHHMHA TPEYTOJNbHUK.
[IpsiMOYronbHBIN, OCTPOYTOJIBHBIM, TYIOYTOJIbHBII TPEYroJbHUKY. BHENIHNE yribl TpeyrojabHuka. HepaBeHCTBO TpeyrojpHUKA.

Yetspéxyronpaukn. [lapammenorpamMM, pomO, MOpsIMOYrOJIBHHK, KBaJIpaT, Tpameuns, paBHoOeapeHHas Tpamernus. CBOHCTBa M TPH3HAKH IIapajuiejorpamma, pomoa,
MIPSIMOYTOJIbHUKA, KBaIpaTa.
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OKpyXHOCTB, KPYT

OKpy’KHOCTb, KPYT, UX 3JIEMEHTHI M CBOWCTBA; IICHTPAJIbHBIC M BIMCAHHBIE YIibl. KacatenbHast u cexyujas K OKpYXHOCTH, UX c6olicmea. BrincaHHbIC ¥ ONIMCAaHHBIE OKPYKHOCTH
JUIS TPEYTOJIbHUKOB, YemblpEXY20IbHUKO8, NPABUNbHBIX MHO20Y20AbHUKOS.

I'eomeTpuueckue (purypnl B npocrpancTee (00bEMHbIE TeJIa)

Mnoeozpannux u e2o snemenmul. Hazeanus mMHO202paHHUKO8 C pA3HBIM NOJOJCEHUEM U KOIuyecmsom cpanei. IlepBUuHbIe MpeAcTaBlIeHUs O MUPaMUAE, NapajuleNenunese,
npusme, cdepe, mape, IINHAPE, KOHYCE, UX JIEMEHTaX U NPOCTEHIINX CBOMCTBAX.

OTHOmeHUs

PasencrBo puryp

CBoiiCTBa paBHBIX TPEYTOJIBHUKOB. [IpH3HAKN paBEeHCTBA TPEYTOJIHHUKOB.

IMapannenabHOCTh NPAMBIX

[Ipm3Haku 1 CBOMCTBA MapallIeNBHBIX MPIMBIX. Akcuoma napannervhocmu Eexnuda. Teopema @aneca.

IlepnenauKyJsipubie NpAMbIe

Ipsamoit yromn. [lepneraukymsip k npssmord. HaknonHast, npoekmwst. CepeqHHBIN TepIeHIUKYIAp K 0Tpe3Ky. Cgouicmea u npusHaxku nepneHoOuKyispHOCmu.

Iooobue

IIponopyuonanvuvie ompesxu, nooobue guzyp. Iloooonvie mpeyeonvnuxu. Ipusnaxu nododus.

B3aumHoe pacnoJio:keHHe IPSIMOI U OKPY>KHOCTH, 08YX OKPYHCHOCMEL.

N3mepenus: U BBIYMCICHUS

BeanunHbl

[Tonsatue Benuuunsbl. Jnuna. U3mepenue ninunel. Enunannel uamepenus ninuHel. Bennunna yrna. I'pagycnas mepa yria.

IMonsTne o momany mwiockoit Gpurypsl u e€ cBoiicTBax. M3mepenue miomanei. EquHATIEI n3MepeHus IIIO0IIa .

[IpencraBnenne 06 06bEMe 1 ero cBolicTBax. I3mMepenne o6béma. Exnaniiel m3mMepenus 00bEMOB.

HN3mepenusi u BbIYUCIEHUS

WHCTpyMEHTBI 1711 W3MEpPEHWH W TOCTPOCHHWH; W3MEpEHHE W BBIYHCICHHE YIIIOB, IUIHH (pacCTOsSHUIA), Iurom@aaei. TpuUroHoMeTpmyeckhe (QYHKIUH OCTPOTO yIjia B
MPSIMOYTOJIBHOM TPEYTONBbHUKE 1puconomempuueckue GyHKyuu mynozo yenq. BBIUUCICHHE 3JI€MEHTOB TPEYTOJBHHUKOB C HCIIOIB30BAHHEM TPHUTOHOMETPUYECKHX COOTHOIICHHA.
®opMyInbl TUIOMIANA TPEYTOJbHUKA, MapajijieiorpaMMa U €ro YacTHBIX BHJIOB, (GOPMYJBI JIJIMHBI OKPYKHOCTH W IUiomaan kpyra. CpaBHEHHE W BBIYMCIEHHUE MIomaaeid. Teopema
[Mudaropa. Teopema cunycos. Teopema KoCcumycos.

Paccrosinus

Paccrosane Mexay ToukaMmu. PaccrostHue OT TOUKH 10 IPSIMOH. Paccmosanue meaxrcoy guzypamu.

I'eomeTpuyecKue NOCTPOEHUS

I'eoMeTpryecKre MOCTPOCHHUS ISl HIUTFOCTPAIIMH CBOMCTB T€OMETPHUCCKUX (HUTYD.

WHCTpYMEHTHI IS TIOCTPOCHUI: IIUPKYIIb, JIUHEIKA, YTONBHUK. [Ipocmetiuiue nocmpoenus yupKyiem u JUHeuKol: nocmpoenue 6Uuccekmpucsl y2id, nepneHouKyiapa K npsamotl,
yena, pagHo2o OAHHOMY,

Iocmpoenue mpey2oibHUKO8 O MPEM CMOPOHAM, 08YM CHOPOHAM U YLy MeNHCOY HUMU, CHIOPOHE U 08YM NPUNENCAUUM K Hell YelaM.

lenenue ompeska 6 OQHHOM OMHOUEHUU.

I'eomeTpuyeckue npeodopa3oBaHus

IIpeoOpa3oBanust

[onstue npeobpazopanus. [IpencTapneHne o MeTanpeIMETHOM ITOHATHH «TIpeoOpazoBaHue». [1o0obue.

JABukenust

OceBast U IICHTpaJIbHAS CHMMETPHS, 1080pOM U NApaiienvHulii neperoc. Kombunayuu osusicenutl Ha naoCKoOCmu U ux c8oucmad.

BekTopbl H KOOPAUHATHI HA MJIOCKOCTH

BekTopbl
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[ousTHE BekTOpa, ACHCTBUS HAJl BEKTOPAMU, HCIIOJIL30BAHUE BEKTOPOB B (DH3HKE, pA3I0JICEHUE BEKMOPA HA COCMAGIAIOWUE, CKATIPHOE NPousgedeHue.

Koopaunarsl

OCHOBHBIE TTOHSATHSI, KOOPOUHAMbL BEKMOPA, PACCMOsiHUE MencOy moukamu. Koopounamel cepedunvt ompesxa. Ypasuenus gueyp.

Ipumenenue 6exmopos u KOOpOUHam 05 peweHus NPOCMEUUUX 2e0MEMPULECKUX 3a0al.
Hcropusi MmaTemMaTuku

Bosnuxnosenue mamemamuxu xax nayxu, smanut eé pazsumus. OCcHoO6Hble pazdenvl Mamemamury. Beidarowuecs mamemamuxy u ux 6K1a0 6 pazeumue HayKu.

Beckoneunocms mnosicecmea npocmuix uucen. Yucaa u onunvl ompesxos. Payuonanvuvie uucna. llompebrnocms 6 uppayuonanvhvix wuciax. Lllxona [ughazopa

3apoorcoenue ancebpol 6 neopax apugmemuru. An-Xopesmu. Poowcoenue Oykeennou cumeonuku. Il@epma, @. Buem, P. /lexapm. Hcmopus eonpoca o maxooicoenuu opmyn
KOpHell anzebpauyeckux ypasHenuii cmenenei, oonvuux vemwipéx. H. Tapmanvsa, /Joic. Kapoano, HX. Abens, 3.1 anya.

THoserenue memooa KOOPOUHAM, NO3BOJSIOWE20 NEPEGOOUMb 2eoMempuiecKkue 00bekmbl Ha s13bik aneebpwl. Tlosenenue epapuros ynxyuil. P. Jexapm, I1. @epma. [pumepvi
PA3TUYHBIX CUCTEM KOOPOUHAN.

3aoaua Jleonapoo [luzanckozo (Qubonauyu) o kponukax, yucaia Qubonauyu. 3adaya o waxmamuoii 0ocke. Cxo0UMOCHb 2e0MeMPULecKoli npozp eccuil.

Hcmoxu meopuu sepoamuocmeti: cmpaxosoe oeno, azapmuule uepul. I1. @epma, b.Ilackane, A. Bepnyinu, A.H.Koimozopos.

Om 3emnedenus k eeomempuu. ITughacop u ezo wikona. @anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoenue npagunvhvix MHo20y2orbHuK08. Tpuccexyus yena. Keadpamypa
kpyea. Yoeoenue kyba. Ucmopus uucia w. 3onomoe ceuenue. «Hauanay Esxnuoa. JI Dinep, H U .Jlobauesckuii. Ucmopus nsmozo nocmynama.

Teomempust u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUe20 MUpPQ.

Acmponomus u ceomempusi. Ymo u xax yswamu Aunaxcazop, Opamocpen u Apucmapx o pazmepax Jlynei, 3emau u Connya. Paccmoswus om 3emau 0o Jlywer u Coanya.
Hsmepenue paccmosinust om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazsumuu mamemamuxu. JI.Dinep. H U .Jlobauesckuil, I1.J1. Yebvuues, C. Kosanresckas, A.H.Koamozopos.

Mamemamuxa ¢ paseumuu Poccuu: Ilemp |, wkxona mamemamuyeckux u HagUeayKkux Hayk, paseumue poccutickozo ¢roma, A.H.Kpvinos. Kocmuueckas npocpamma u
M.B.Kenoviut.
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3.1. Kpamxkoe codepicanue Kax;cooii yuedHoll membl
MaremaTnKa S Kj1acc

IHoBTOpeHue (8 yacon)

Ocnognas yenb — 0000LIUTH U CUCTEMAaTU3UPOBATh 3HAHUS, YMEHUS U HAaBBIKH, MIOJYUYEHHbIC B HAYaJIbHOM ILIKOJIE.

I'naga 1. JIunun (9 yacos)

Pa3zHooOpasHblit Mup nuHUHA. JIMHMK Ha TUIOCKOCTH. 3aMKHYThIE M He3aMKHYyThle juHHH. Camorepecekatomuecst auHuM. [Ipsimas, orpesok. Jlyu. Jlomanas. [lyimHa orpeska,
MeTpHYECKue eAUHHULBI JIUHBL. OKpyXHOCTb. [locTpoeHne koHduUrypanuii u3 npsMon, e€ yacteld, OKpy>KHOCTH Ha HETMHOBAHHOW M KJleT4aToi Oymare.

Ocnosnas yeib — Pa3BUTh TPEJCTABICHUE O JIMHUSAX Ha IUIOCKOCTH U MPOCTPAHCTBEHHOE BOOOPaXXCHUE YYAIMXCS, HAYYUTh N300paKaTh MPSIMYI0 M OKPY)KHOCTH C MOMOIIBIO
YEPTE)KHBIX HHCTPYMEHTOB.

I'naa 2. Harypaabublie yucia (12 yacoB)

Kaxk 3anmchIBarOT ¥ 4NTAIOT HaTypaubHble Yncia. Hatypansueni psaa. CpaBHeHHE HaTypaidbHbIX uncen. OKpyriieHHe HaTypanbHbIX uncen. KomOnHaTopHbIe 3agaun. JlecaTuaHas
cucTteMa cuucieHus. PuMckas Hymepanusi Kak IpHMEp HEMO3HIMOHHOW CHCTEMBI CUMCICHMS. M300paXkeHHe HaTypalbHBIX YMCEN TOYKaMH Ha KOOpAWHATHOM mpsiMoil. CpaBHEeHHE
HaTypaJabHbIX yrcen. OKpyIieHne HaTypalbHbBIX Yhcel. Pemenne KoMOMHATOPHBIX 3a/1a4 Iepe0OpOM BCEX BO3MOKHBIX BAPHAHTOB.

OcHogHas yenb — CHCTEMAaTU3UPOBATh U PA3BUTh 3HAHUS YJAIUXCS O HATYpaJIbHBIX YUCIIaX.

I'naa 3. [leficTBHS ¢ HATYpaJIBHBIMH YncaaMu (21 yac)

CroxeHHe HaTypalbHBIX YMCEN; CBOMCTBO HYJIS NPH CIOKEHHH. BblunTaHue Kak AeHCTBHE, 00paTHOE CIOKEHHIO. Y MHOXKEHUE HATYpaJbHBIX YMCEN; CBOWCTBA HYJS U €AMHHIIBI
IIpU YMHOXKEHUU. JleneHue kak nefcTBue, o0paTHOEe YMHOKEHHUIO. Bo3BeieHHe YnCiIa B CTENIEHb C HATypaJbHBIM IOKa3aTesieM. BeluncieHre 3Ha4eHNH YUCIOBBIX BBIPAXKEHUI; TOPSIIOK
neiicteuid. Pemenne 3anau apudmernyeckum MeTo10M. PerieHne 3a1a4 Ha ABHKEHHE.

OcHoeHnas yenb — 3aKpeNUTh U Pa3BUTh HABBIKU BBIIIOJIHEHUS EHCTBUI C HATYpaJIbHBIMH YHCIaMH.

I'naBa 4. Ucnosab3oBanue cBoiicTB AeficTBHii mpu Beruucjaenusnx (10 yacos)

CBO¥CTBa CIIOKEHUSI U YMHOXKEHHA. [lepeMecTHTeNbHOE W COYETaTeIbHOE CBOWCTBA CIIOKCHHUS W YMHOXKCHHMS; MpeoOpa3oBaHME CyMM M Ipou3BeneHHH. PacmnpenenurensHoe
CBOHCTBO YMHO>KEHHUSI OTHOCHTEIBHO CIIOKCHHS; BBIHECEHHE OOIIEro MHOXHTENS 3a CKOOKH. IIpMMepbl palMoHaNbHBIX BBIYMCICHUH. Pemenne 3agad apuMeTHUECKHM criocoOoM.
Pemenvie 3aja4 MOBHIMIEHHON CIIOXKHOCTH Ha YaCTH, HA YpaBHUBAHKE, HA COCTaBJICHHE YPaBHEHUH.

Ocnognas yenb — cCOOPMUPOBATH HadaIbHbIE HABBIKM IIPEOOPa30BaHMS BHIPAKECHHH.

I'naBa S. Yriabl 1 MHOTOYroibHHMKH (9 4acoB)

Kak o603HauatoT u cpaBHHBaIOT yrubl. [IpsiMoii, ocTpslil, Tymo# yrisl. MI3MepeHne U MOCTPOEHHE YIIoB C MOMOIIBI0 TpaHCHOPTHPA. JIoMaHbIe 1 MHOTOYTOJbHUKU. BBITyKIbie
MHOTOYTOJBHUKH. [lepumeTp MHOTOyrosbHUKA. PelieHne reoMeTpuieckux 3aaau.

Ocnognble yenb — O3HAKOMHUTh C HOBOH I€OMETpUUECKON (GUrypol — yrioM, HOBBIM HM3MEPUTEIbHBIM HHCTPYMEHTOM — TPaHCIIOPTUPOM, Pa3BUTh U3MEPHUTENIbHbIC yMEHHUS,
CHUCTEMAaTH3HPOBATH IPEACTABICHUS O MHOTOYTOJIbHUKAX.

I'maBa 6. Jleiumoctb uncen (16 yacoB)

Jenenune c ocratkom. Henurenu u kpatHsie uncia; HOK u HOJI. TIpocTsie u coctaBHbIe uyncna. Pa3noxeHne yncia Ha MPOCThIe MHOXKUTENH. JleTUMOCTh CYMMBI M IIPOU3BEICHUS.
[pusnaku gemmoctr Ha 2, 5, 10, 3, 9. JleneHne ¢ ocTaTKOM; pa30HMeHHEe YHCEN Ha KJIACCHI II0 OCTATKaM OT JICJICHUS.

OcHogHas yenb — TO3HAKOMUTD YYAIIUXCsl ¢ IPOCTEHIINMU MOHATUSMH JEIUMOCTH.

I'naBa 7. TpeyronbHnku u yerbipexyroibHuku (10 yacos)

Tpeyrompuukn u ux Buasl. [Ipsmoyronsauk. KBagpar. PaBenctso ¢uryp. Ilnomans npsMoyroibHUKa, €JMHULB TUTOMIaIH.

Ochosnas yenb — TO3HAKOMHUTD yYaIIUXCsl ¢ KiIacCH(UKaluedl TpeyrojibHUKOB IO CTOPOHAM M YIiaM, CBOMCTBaMM INPSMOYTOJIbHWKa M €ro JuaroHajel, HayduTb CTPOUTH
MIPSIMOYTOJIBHUK Ha HETMHOBAHHOU Oymare, c(hOpMHpPOBATH OHATHE PABEHCTBA (QUTYP, IPOIODKUTE GOPMHUPOBAHIE METPUIECKUX IPEACTABICHHUH.

I'aaBa 8. /Ipo6u (19 yacos)

Jomm u gpobu. OcHOBHOE CBOCTBO Apobdbu. CpaBHenue Apodeit. Hatypanpable uncia u apodu. [lpencrasienue o apodu kak crocoOe 3alucu YacTH BENWYHWHBI. [IpaBuiIbHBIE U
HeTpaBWIbHEIE 1podu. V300paxeHne apobell ToukaMu Ha KOOpAWHATHON mpsiMoi. OcHOBHOe CBOHCTBO apobu. Coxpamenue npobeii. IlpuBenenne npobu K HOBOMY 3HAMEHATEITIO.
CpaBHeHnue apoOeii. 3anmuch HATYpaTbHOTO YKCIIa B BUJIE IPOOH.
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OcHogHvle yenb — chopMUPOBATh y YUAIIUXCS TOHSATHE APOOH, MO3HAKOMHTH C OCHOBHBEIM CBOWCTBOM JIpOOWM W TIPIMEHEHHEM ero UIi IpeoOpazoBaHHS Ipobel, HaydnuTh
CpaBHHBATH IPOOH.

I'naBa 9. [leficTBus ¢ 1podsimu (35 yacoB)

CroxeHne W BelYMTaHue aApobeid. CMemiaHHas NpoOb; MpeICcTaBIeHHE CMEUIaHHOH ApoOM B BHE HENPaBHJIBHOW M BBIJENCHUE IIEJ0H YacTH YMCla M3 HENpaBWILHOH IpoOu.
YMHOXKEeHHE W jaeneHue npoOeii; B3anMHO oOpaTHble npoOu. HaxoskneHue yacTH 1I€J0ro M 1IeIOoro 1o ero dactu. PemieHue 3amad apudmermdeckum crocoboM. Pemenne 3amadu
MIOBBILIEHHOH CII0)KHOCTH Ha COBMECTHYIO Pa0OTy, Ha IPUMEHEHHE JICHCTBHH C pOOsIMU.

Ocnognas yenb — BBIpaOOTATh IPOYHBIE HABBIKU BHITOJIHEHUS apU(METHYECKUX AEUCTBUN ¢ OOBIKHOBEHHBIMH APOOSIMU.

I'naBa 10. Muororpanauku (11 yacos)

I'eomerprueckue Tena u ux m3oopaxenue. PazpepTku. Muororpanauku. [Ipsmoyronsasnii napamienenumnes. Ky6. [Tupamuna. Pa3sséprku mHOTOrpanHuKOB. Haxoxnenne 00peMoB
TEOMETPHUYCCKHX TEIl.

Ocnosnas yenb — Pa3BUTh NPOCTPAHCTBEHHBIC TPEACTABICHHS YyYallUXCS ITyTeM OpPraHW3alid pPa3HOOOpa3HOM MESTENbHOCTH C MOAETAMH MHOTOTPAaHHHKOB M HX
n300paKeHUSAMU.

I'nasa 11. Ta6auubl u 1uarpammsl (9 4acos)

Urenue u cocramieHue Tadbmui. Omnpoc oOMECTBEHHOr0 MHEHMs. UTeHue TaOiuil ¢ AByMs BXoaamu. lcmoib3oBaHHe B TaONMIAX CICIUATBHBIX CHMBOJOB U O0O3HAYCHHUH.
Cron6uateie auarpammsl. [Ipocreiinme npuémsl cOopa u npeacTaBiIeHust HHGopManum.

Ocnognas yenb — cCOOPMUPOBATH YMEHHE M3BIIEKaTh HH(POPMAIIMIO M3 HECIIOKHBIX TAOIHUI] U CTOJIOYATHIX AUArPaMM.

IloBTOpenue (6 yacos)

OcHogHas yens — TOBTOPUTH M CUCTEMAaTH3UPOBATh KypC MaTeMaTHKH 5 Kiacca

Hroro: 175 yacos.

MaremaTHKa 6 KJjacc

[HoBTOpenue (9 yacos)

Ocnognas yenb — 0000IIUTH U CHCTEMAaTU3UPOBATh 3HAHWS, YMEHUS U HABBIKH, ITOJyYEHHbIE B 5 Ki1acce.

Iaasa 1. JIpo6u u npouentsi (20 yacos)

IToBTOpenue: mnoHsTHE IpOOH, OCHOBHOE CBOMCTBO IpOOM, CpaBHEHHME M YIOPSAAOYMBAHWE JpoOeH, TNpaBHiIa BBIOJIHEHHS apUPMETHYECKUX IEHCTBUH C ApOOsSMH.
[IpeoOpazoBanne BBIpaKEHUI C MOMOIIBI0 OCHOBHOTO CBOMCTBA JpoOu. Pemenue ocHOBHBIX 3a7a4d Ha apobu. [lonstue mpoueHTa. Haxoxaenue mpoueHTa ot BeaununHbel. Ctonddarbie
JUarpaMMBbl: YT€HHE U TIocTpoeHue. KpyroBble AuarpaMmel.

OcHogHble  yenu — CUCTEMaTHU3UPOBATh 3HAHUSA 00 OOBIKHOBEHHBIX JIPOOSX, 3aKPENUTh M Pa3BUTh HABBIKM JEHCTBUI C OOBIKHOBEHHBIMH IPOOSMH, TO3HAKOMHUTH yYAITUXCS C
MIOHATHEM IIPOIICHTA, a TAK)KE PA3BUTh YMEHHE PabOTaTh C AUarpaMMaMu.

Iaasa 2. IlpsiMble HA IJIOCKOCTH U B pocTPaHcTBe (7 4acoB)

Iepecekatomuecs npsmele. BepTukanabsHble YIIIbl, UX cBoiicTBO. [lapamnensHbie npsambie. IlocTpoeHne napaniensHbIX U NePIEeHANKYISIPHBIX NPSAMBIX. [IprMeps! mapanneasHbIX 1
NEePIEHANKYIISIPHBIX IPSMBIX B OKpY>KarolieM Mupe. PaccTossHue Mex 1y ByMsl TOUKaMH, OT TOYKH A0 NPSMOMN, MEXy JBYMsI NapaJUIENbHBIMU IPSMBIMU, OT TOUKHU J10 MIOCKOCTH.

Ochognble yenu — CO3JaTh y YYaIIUXCSl 3PHUTENBHBIE 00pas3bl BCEX OCHOBHBIX KOH(UIYpaIMid, CBSI3aHHBIX C B3aHMMHBIM DPAaCIIOJIOKEHHUEM JIBYX TPSMBIX Ha IUIOCKOCTH U B
IIPOCTPaHCTBE, CHOPMUPOBATH HABBIKH ITOCTPOCHHS NMApAIUIETbHBIX U MEPICHINKYISPHBIX NPSIMBIX, HAYYUTh HAXOAUTH PACCTOSHHE OT TOUKH J0 TPSIMOM, MEXIY IByMS apauleIbHBIMU
IPSIMBIMH.

Iaasa 3. Jlecsirnunbie apodu (9 yacos)

JHecsatnunas 3ammck npobeit. [IpencraBnerne 0OBIKHOBEHHON IpoOH B BHIE ACCATUYHON M ACCATHYHON B BHAE OOBIKHOBEHHOW; KpUTEpHil 00paTUMOCTH OOBIKHOBEHHOH IpoOH B
JecITHIHYT0. M300paskeHne JecITHIHBIX Apo0el TOUKaMH Ha KOOpAWHATHOH npsiMoii. CpaBHEHHE IeCATHYHBIX Apobeii. JlecaTnansie ApoOH U MeTpHUYecKas CHCTEMa Mep.

OcHogHble yenu — BBECTH TOHSATHE NECATHYHON IpoOu, BBIpaOOTaTh HABBIKM YTEHWS 3aIMCH JCCATHYHBIX ApoOeid, MX cpaBHEHHS; CPOpPMUPOBATH yMEHHUS MEPEXOAWTH OT
JIECSITUIHOM TpoOu K OOBIKHOBEHHOM, BBHITIOJHATH 00paTHBIE TPE0O0pa30BaHHUS.

Iaasa 4. JleiicTBus ¢ AeCATHYHBIMEU Apo0siMu (27 4acoB)
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CrnoxeHre U BRIYUTAaHUE ECATHYHBIX NpoOell. YMHOKEHHE U AeNIeHUe NeCITUIHOM Ipoou Ha cTereHb 10. YMHOXEeHHE U IeJIeHNE AeCATHIHBIX Ipodei. OKpyTiIeHne AecATHIHBIX
npobeii. [IpubmmxenHoe YacTHOE. BrimonHeHne neiicTBril ¢ 0OBIKHOBEHHBIMH U IECATHIHBIMHU IPOOSIMHU.

Ocnognas yenb — cCOOPMUPOBATH HABBIKH JICUCTBUH C IECITUYHBIMH APOOSIMH, @ TAKXKE HABBIKH OKPYTJICHUS IECATUYHBIX IpoOeii.

I'naBa 5. OkpyKHOCTD (9 YacoB)

B3auMHOe pacmonosxeHHe NpsIMONM U OKpPYKHOCTH, IBYX OKpykHocTell. KacarenbHas k OKpyXHOCTH M ee mocTpoeHue. IlocTpoeHue TpeyroibHMKa MO TPEM CTOPOHAM.
Hepagenctso TpeyronsHuka. Kpyrisie Tena.

Ocnognvle yenu — CO3aTh y YYaIIUXCsl 3pUTENIbHbIE 00pa3bl OCHOBHBIX KOH(HIypaluii, CBSI3aHHBIX C B3aUMHBIM PacIioNIOKEHHEM MPSMON U OKPYKHOCTH, JBYX OKPYIKHOCTEH Ha
IUIOCKOCTH; HAYYHUTh CTPOUTH TPEYTOJILHUK M0 TPEM CTOPOHAM, ChOpMHUPOBATH IPENCTABICHHE O KPYIIIBIX Tenax (Iuap, KOHyC, IUIUH/D).

I'naBa 6. OTHOWeHNs U npoueHThbI (17 yacos)

OtHomenne yncen W BenumdnH. Macmrad. [leneHne B JaHHOM OTHOIICHHWH. BBIpaKeHHE NPOLEHTOB ACCATUYHBIMHU IPOOSIMHU; pEUICHHE 3aJad Ha NPOIEHTH. BrIpakeHue
OTHOILIEHHS BEIUYHMH B IIPOLICHTAX.

Ocnognble yenu — TO3HAKOMHUTH C TOHATHEM «OTHOIICHHWE» M C()OPMHPOBATH HABBIKM HCIIOJIB30BAHUS COOTBETCTBYIOIICH TEPMUHOJIOTHM; Pa3BUTh HABBIKM BBIYMCICHUS C
MPOLEHTAMH.

I'naBa 7. BeipaxeHus, popmyJibl, ypaBueHus (15 yacos)

[Mpumenenne OyKB Ul 3alMCH MaTeMaTHYECKUX BBIPAKEHHWH M TPEUIOKEeHUH. DyKBeHHbIE BBIpaXEHHMsS W YHUCIOBbIe NojAcTaHOBKH. Dopmynbel. Dopmynbsl nepumerpa
TpeyroibHUKa, TIEpUMETpa U IUIOLAIU PSIMOYrojbHUKa, 00beMa napauienenumena. OopMysibl JUIMHEL OKPYXKHOCTH W IUIOIIAAU Kpyra. YpaBHeHue. Kopenb ypaBHenus. CocraBieHue
YpaBHEHHUS 0 YCIOBUIO TEKCTOBOM 3aa4H.

Ocnognvie  yeau — cHOPMUPOBATH MEPBOHAYANBHBIE MPEJCTABICHNUS O SI3bIKE MAaTEMAaTHKH, OMKCATh C TOMOIIBIO (OPMYJT HEKOTOPHIE W3BECTHBIC YUYAIIUMCSl 3aBHCUMOCTH,
MO3HAKOMUTH C (hOPMYJIaMH JJIMHBI OKPY>)KHOCTH ¥ TUIOLIAU KPyTa.

I'nasa 8. Cummerpus (8 yacos)

OceBast cummerpust. Oce cummerpun ¢urypsl. LlenTpansaas cummerpus. [loctpoenue (urypsl, CHMMETPUYHON JAHHOW OTHOCHTENHHO MHPSAMOH M OTHOCHTEIHHO TOYKH.
CuMMeTpus B OKPY>KalOLIEM MUDE.

Ocnognble  yenu — TTIO3HAKOMHUTH YYaIMXCSl C OCHOBHBIMH BHJaMU CHMMETPHH Ha TUIOCKOCTH; HAYYUTh CTPOUTH (QUTYPY, CHMMETPHUUYHYIO JaHHOH (PUType OTHOCHUTEIHHO MPSIMOH,
a TaK)Ke TOUKY, CHMMETPHUUYHYIO JAHHOM OTHOCUTENIBHO TOYKH; 1aTh MIPEACTABICHUE O CAMMETPHHU B OKPYXKAIOIIEM MHUPE.

I'aasa 9. Ileanie uncaa (13 yacos)

Umncna, MPOTHUBOIONIOXKHBIE HATypaldbHbIM. «Pam» mensix uncen. M3o0pakeHHe HETBIX YMCceNl TOYKaMH Ha KOOpAWHATHOM mpsmoi. CpaBHeHue nenbix umucen. CrokeHue U
BBIUNTAHUE [EJBIX YHCEIT; BBIIIOJIHUMOCTD OTIepalliy BEIYUTAHUSA. Y MHOXKEHHUE U JeJICHHE IIeTIBIX YHCeN; IpaBHiIa 3HAKOB.

OcHogHule yeau — MOTUBHPOBATh BBEIEHHE OTPULATEIBHBIX YHCEN; C(POPMUPOBATh YMEHHE CPAaBHUBATH II€JIbIE YHCIIa C OIOPOH Ha KOOPAWHATHYIO MPSIMYIO, @ TaKXKe BBIIIOJIHATH
JIeHCTBUS C LEIBIMH YHCIIaAMH.

Iaasa 10. Paunonaabubie yncaa (17 yacos)

OtpunarensHbie apoOHBIe uyucna. [loHatne pannoHanmpHOTO umcna. M3o0pakeHWe uymcen TOYKaMU Ha KOOPAMHATHOHN mpsiMoil. IlpoTnBomono)kHele dncna. Moxayns 4ucia,
reoMeTpuuecKas nHTepIperanus Moayis. CpaBHEHHE pallMOHATIBHBIX Yncel. ApupMeTHIecKre IeHCTBUS C PAMOHAIBHBIMY YHCIaMH, CBOWCTBA apUPMeTHIECKUX AercTBHH. [IprmMepsr
UCIIONIb30BAaHMS KOOP/AMHAT B pealibHOW MpakTuke. [IpsmMoyronpHas cucreMa KOOpAMHAT Ha INIOCKOCTH. KoopaAMHATHI TOUKM Ha INIOCKOCTH, adciucca U opanHarta. [locTpoeHue Todek u
¢$uryp Ha KOOPJMHATHOM TJIOCKOCTH.

Ocnognvle yenu — BBIPADOTATh HABBIKM JEHCTBUH C TOJIOKUTENBHBIME W OTPUIATENBHBIMUA YHCIIaMH; COPMHUPOBATH IMpPEJCTABICHHE O JIEKapTOBOH CHUCTEME KOOpIMHAT Ha
IUIOCKOCTH.

I'naga 11. MHOTOYroJbHUKH U MHOTOrPaHHUKH (9 4acoB)

CymMma yT70B TpeyroisHHUKa. [lapamiensorpaMm u ero CBOWCTBA, IIOCTPOSHHUE Mapajuienorpamma. [IpaBninbHeIe MHOTOYTONIBHUKH. [1701I1a11, paBHOBENIMKHE M PaBHOCOCTABJICHHBIE
¢urypsr. Ilpusma.

OcHogHble yenu — Pa3BUTh 3HAHUS O MHOTOYTOJNBHUKAX; Pa3BUTh MPEACTABICHUE O IUIOMIAAAX, O3HAKOMHUTH CO CBOWCTBOM aIIUTHBHOCTH IIOMIATH, C MACEH NepeKpanBaHUSL
(GUTypHI ¢ IeTBI0 ONpEeNIeHHs ee IUTomann; cOPMHUPOBATH MPEACTABICHHE O IIPHU3Me; 0000IINTh MPHOOPETEHHBIE TEOMETPUYECKHIE 3HAHMS U YMEHHUS M HAyYUTh MPUMEHSTH UX MPH
M3YyYeHUH HOBBIX (PUTYp M UX CBOMCTB.
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Iaasa 12. Muos:kecrBa. Komonnaropuka (8 yacos)

[Monsitue MHOXecTBA. [IprMepbl KOHEUHBIX U OECKOHEUHBIX MHOXeCTB. [lonmMHOKecTBa. OCHOBHBIC YHCIIOBBIE MHOKECTBA U COOTHOIICHHSI MEXAYy HUMU. Pa3Onenne MHOXKeCTBa.
OObenuHeHHe U NiepecedeHe MHOXECTB. MIuTrocTpalysi OTHOIEHNI MeXIly MHOXECTBaMH C TIOMOIIBIO KpyroB Difniepa. PereHre KoMOMHATOPHBIX 3a7a4 NepedOpPOM BCEX BO3MOMKHBIX
BapuanTtoB. Ciy4aiiHoe coObITHe. [locTOBEpHOE N HEBO3MOXKHOE COOBITHS. CpaBHEHHE IIIAHCOB COOBITHIA.

Ocnognvle yeau — TO3HAKOMHUTH C MPOCTEUIIMMH TEOPETUKO-MHOKECTBEHHBIMH TOHATHSIMHU, a Takke cHOpMHpOBaTh NEpBOHAYANbHBIE HABBIKM HCIIOJIB30BAHUS TEOPETHUKO-
MHO>KECTBEHHOTO S13bIKa; Pa3BUTh HABBIKH PEIICHHI KOMOMHATOPHBIX 33/1a4 ITyTeM Iepedopa BceX BO3MOKHBIX BAPHAHTOB.

[oBTOopenue (7 yacos)

Ocnognas yenb — TOBTOPUTH U CHCTEMAaTH3HPOBATh Kypc MaTeMaTHKH 6 Kiacca.

Hroro: 175 yacos

O011ee KOJHYECTBO YaCOB MO Kypey « MaTemaTukay cocrapiseT 350 yacoB

Auredpa 7 kiiace

IoBTOpeHne MaTepuasa 5-6 kiaccos (6 4acos)

Ochognas yenb — ONPENICNUTb CTENCHb YCTOMYMBOCTH 3HAHUN yJaIInuxcs 3a 5-6 Kiacchl, pa3paboTka Mep MO YCTPAHEHHUIO BBISIBIICHHBIX MTPOOEIIOB.

Tema 1. [Ipoou u npoueHTsI (16 yacos)

O6I)IKHOBCHHI)IC U ACCATHYHBIC I[pO6I/I, BBIYHCJICHUA C pallMOHAJIbHBIMU YHUCIaMU. Crenenn ¢ HaTypaJIbHbBIM IIOKa3aTCJICM. Pemenue 3aJa4 Ha MPOLICHTEI. CraTHCTHYECKHUE
XapaKTepUCTUKH: CPeaHee apupMeTHIECKOe, MO, pa3Max.

Ocnosnas yenb — CUCTEMAaTU3UPOBATh U 000OMINTH CBeACHHUS 00 OOBIKHOBEHHBIX M JECSATHYHBIX APOOsX, 00SCIIeUnTh Ha 3TOW OCHOBE JaJbHEHIIEe pa3BUTHE BBIYMCIUTEIBHBIX
HaBBIKOB, YMEHHUE PEIIaTh 337a4y Ha IPOLEHTHI; CQOPMHUPOBATH IIEPBOHAYAIBHBIE YMEHHUS CTATUCTUYECKOTO aHAJIN3a YHCIIOBBIX TaHHBIX.

Tema 2. [Ipsimasi u o6paTHas nponopuuoHajbHocTH (11 yacoB)

[IpencraBnenne 3aBUCUMOCTH MEXK/Ty BEIHMIHMHAMHM € OMOIIBI0 (hopmyit. [IpsiMo nmpornopunoHalibHas 1 00paTHO MPONOPLIHOHATIBHAS 3aBUCUMOCTH. [1ponopiuy, penieHne 3a1adu
C TIOMOIIBIO ITPOTIOPIHH.

Ocnosnas yenb — cHOPMHUPOBATH TPEACTABICHUS O MPSAMOH M OOPAaTHOH MHPOMOPIHOHANBHOCTAX BEJINYMH; BBECTH MOHATHE NPOIOPIHHM M HAYYHUTh y4al[UXCsA HCIOJIB30BaTh
MIPOIIOPIMH TIPH PEIICHUH 3aJau.

Tema 3. Beegenue B anreopy (11 uacos)

BykBeHHBIE BRIpaXEHHUS, YUCIIOBBIE TTOICTAHOBKY B OyKBEeHHOE BhIpaxkeHue. [Ipeobpa3zoBanue OYKBEHHBIX BBIPAKEHHUN: PACKPBITHE CKOOOK, ITPHUBEACHHUE MTOIOOHBIX CIaraeMbIX.

OcHoenas yenv — cHOPMHUPOBATh y YUAIIUXCSA NI€PBOHAYANbHBIE MPEJCTABICHUS O SI3bIKE alureOpsl, 0 OYKBEHHOM MCYMCICHHH; HAYYHUTh BBIOJIHATH 3JEMEHTapHbIE 0a30BBIE
peoOpa3oBaHus OyKBEHHBIX BBIPAKCHU.

Tema 4. YpaBuenus (15 yacos)

VYpasuenus. Kopau ypaBuenus. JIuneiinoe ypaBHeHue. PerieHne TEKCTOBBIX 33/1a4 METOJIOM COCTABJICHUS! YPAaBHEHHUSL.

Ochosnas yenb — TO3HAKOMUTD YYAIIUXCSl C HOHSATHUSIMH YPaBHEHUsI M KOPHSI ypaBHEHHMs, C HEKOTOPBIMH CBOMCTBaMM ypaBHEHHS; c()OPMUPOBATH YMEHMS PELIaTh HECIIOKHbIE
JIMHEHHBIE YPaBHEHUS ¢ OJJHOM IIEpEMEHHOM; Ha4aTh 00yYeHNE PELIEHHUIO TEKCTOBBIX 3a/1au ajdre0pandyecKiuM criocoOoM.

Tema 5 . Koopnunatel u rpaduxu (14 yacos)

YuciioBble IPOMEKYTKH. PacCTOSHUE Meskly TOUKAMH KOOPJAMHATHON MpsAMOit. MHOeCTBa TOUEK Ha KOOPAMHATHOM 11ockocTH. I'paduku 3aBucumocteil y = x, y=x?%, y=x5,
y =|x|. ['padukn peanbHBIX 3aBUCHMOCTEH.

OcHoeHas yenb — Pa3BUTh YMEHUs, CBA3aHHBIE C Pa0OTON HAa KOOPAMHATHON NPSAMON U Ha KOOPJMHATHOHN IUTIOCKOCTH; IIO3HAKOMHUTH C rpauKkaMH 3aBUCHMOCTEH Y =X, y =- X, ¥ =
x%, y = x5, y =|x|; cpopMUpOBaTH NEpBOHAYAIILHBIE HABBIKM HHTEPIPETALMH TPaUKOB PEATBHBIX 3aBUCUMOCTEI.

Tema 6. CBoiicTBa cTeNeHN ¢ HATYPaIbHBLIM Moka3atesneM (12 yacos)

[IpousBeneHne U YacTHOE CTENEHEH ¢ HATYpaIbHBIMU MoKa3aTenssMu. CTeneHb CTeNeHu, MPON3BEACHUS U Jpoou. Permenrne koMOMHATOPHBIX 33724, (OopMyJia IepeCTaHOBOK.
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Ocnosnas yenb — BbIpaOOTATh YMEHHUE BBITMONHITh NEWCTBHS HAJA CTENCHSIMH C HATypalbHBIMH MOKA3aTEsIMH, HAYYUTh MPHUMEHSATh NPABHJIO YMHOXCHUS MPH PEIICHUH
KOMOWHATOPHBIX 3a/1a4.

Tema 7. MHoro4wiensl (21 yac).

OpHowIeHBl 1 MHOTOWIEHBI. ClIOXKEHHUE, BRIMUTAHNE ¥ YMHOKEHHE MHOTOUJICHOB. DOPMYIIbl COKPAIIEHHOTO YMHOXEHUS: KBapaT CyMMBI U KBaJIpaT pa3HOCTH, Ky0 CyMMbI ¥ Ky0
Pa3HOCTH.

Ocnognas yenv — BIpabOTaTh YMEHHUS BBINOJIHATH JEHCTBHS C MHOTOWICHAMH, MPUMEHSATH (JOPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pasHOCTH, Ky0a CyMMBI U Ky0a pa3sHOCTH IJIs
npeoOpa3oBaHMs KBajipaTa U Ky0a JIBy4eHa B MHOTOUJICH.

Tema 8. Pa3zjioskeHrne MHOrO4YJeHOB HA MHOkuTeH (18 yacos).

Brraecenne o6mero MHOXHTENA 32 cKoOKH. Crroco6 rpymmupoBku. @opMyna pa3HOCTH KBaApaToB, (hopMyia CyMMBI KyOOB U pa3HOCTH KyOoB. Perienne ypaBHEHHUIT ¢ TOMOIIBIO
Pa3I0KeHUs Ha MHOXKHTEIH.

Ocnosnas yenb — BBIpaOOTATh YMEHHUE BBINONIHATE Pa3loKEHHE HA MHOXKUTEIH C IOMOIIBI0O BHIHECEHHS OOIIEr0 MHOMKHUTENS 32 CKOOKM M CIOCOOOM TPYNITMPOBKH, a TaKXKe C
IIPUMEHEHHEM (POPMYII COKPAIIEHHOTO YMHOXKEHHSL.

Tema 9. YacToTa U BepoATHOCTH (9 4acoB).

Yacrora ciny4yaitHOro coObiThs. OlieHKa BEPOSATHOCTH CIIY4aliHOTO COOBITHS IO ero yactoTe. ClI0KeHUEe BEPOSATHOCTEH.

Ocnognas yenb — NOKa3aTh BO3MOKHOCTh OLICHUBAHUS BEPOSITHOCTH CIy4alHOTO COOBITHS MO €r0 4acToTe.

IMoBTOpeHune Kypca 3a 7 kiace (7 4acos)

Ocnognas yenb — CUCTEMaTH3UPOBaTh U 0000LIUTH MaTepHai 7 Kiacca.

Hroro: 140 yacos.

Auredpa 8 kiace

IHoBTOpeHue (6 yacos)

Ocnognas yenb — 0000IIUTH U CHCTEMAaTU3UPOBATh 3HAHWSA, YMEHUS U HABBIKH, ITOJyYEHHbIE B 7 Kilacce.

Tema 1. Anredopandeckue qpodu (18 yacos)

OcHoBHbIe MOHATHI. OCHOBHOE CBOWCTBO anreOpanyeckoil apobu. CiokeHHe W BBIYMTaHUE areOpandeckux ApoOei ¢ OAMHAKOBBIMH 3HaMeHaTelsiMU. CI0KeHHE W BBIYUTAHUE
anreOpandecknx JApoOeil ¢ pa3HBIMM 3HaMEHaTelsIMH. YMHOXEHHE M JejleHHe anreOpanmdeckux npoOeil. BozBenenme anreOpamueckoii apobu B crenens. IIpeoOpasoBaHue
anreOpandecKux BeIpakeHUH. [lepBrle MpeCTaBIeHNs O PEIIEHUH PALMOHAIBHBIX YpaBHEHIH. CTETIeHb C OTPUIIATENbHBIM IEJTBIM MOKa3aTeNIeM.

OcHosHas yens — BBIpaOOTaTh YMEHUE BBITIOIHATH TOXK/IECTBEHHBIE IPe0OPa30BaHMs PALIMOHAIBHBIX BRIPAYKCHHH.

Tema 2. Mpocreitmue pynxuuu. KBagparueie kopuu (24 yaca)

Yuciosble HepaBeHCTBa. KoopauHaTtHas ock. MHOecTBa uucel. JlekapToBa CHCTEMa KOOPAMHAT Ha miockocTd. DyHkuus, rpaguk GpyHkuun. OyHKIMK Y= X, y= X2, y=1/X, ux
cBoiicTBa u rpaduku. OcrogHas yeab — 88ecmiu NOHAMUA PYHKYUU U ee 2paghuKra, uzyuums COUCMEa NPOCMeuuux GYHKYUl u ux epagduxu.

[MonsiTue KkBagpaTHOTO KOPHS. Apu(MEeTHUECKHH KBaIpaTHbIH KopeHb. CBoiicTBa apu(MEeTHUECKHX KBaJpaTHbIX KopHel. KBaapaTHbIil KOpEeHb M3 HATYpalbHOTO YHCIIA.

OchosHas yenb — BBECTH MOHATHS KBaJIPATHOTO KOPHS M apu(h)METHUECKOTO KBaJpaTHOTO KOPHS; BBIPA0OTAaTh yMEHHE ITPe0Opa30BhIBATH BRIPAXKEHU, COIEpKAIINE KBaIpaTHbIE
KOpPHHU.

Tema 3. KBagpaTHble u paunoHajibHble ypaBHenus (34 yaca)

KBanparuslit Tpexwien. IloHsTne kBagpaTHOro ypaBHeHMs. HemnosiHoe xBajnpaTHOe ypaBHeHHe. PenreHue kBaapaTtHoro ypaBHeHus oOmiero Buia. Teopema Buera. IIpumMenenue
KBaJpaTHBIX ypaBHEHUHN K pelleHuto 3aaad. I[loHsTHe panyoHalbHOrO ypaBHeHUs. bukBajpaTHoe ypaBHeHue. Pacmanaromieecss ypaBHEHHE. YpaBHEHHE, OfHA 4acTb KOTOPOTro —
anrebpandeckas qpo0k, a Apyras paBHa HyJI0. PeleHne paroHaabHBIX ypaBHEHHH. Perenne 3a1a4 mpyu HOMOIIHN PalMoOHAIBHBIX YPaBHEHUH.

Ocnognas yenb — 6bipabomams yMeHus peuams Keaopammsie uppayuoHaIbHble YyPagHeHus U UCHOIb306aMb UX OJi peuleHus: MmeKcmoebix 3a0aku.

Tema 4. JIuneiinasi, KBaApaTuuHas ¥ APooHO-IMHeiiHas pyHkuun (28 yacos)

[MpsiMas IpOTOPIHOHAaTbHAS 3aBHCUMOCTD. [ paduk Gpyukimn y = kx. Jluneiinas ¢pyHkus u ee rpaduk. PapHomeproe apmkenne. Oyukmms y = |x| u e€ rpapuk. OyHkuus y =

N k . N
ax?. Tpaduk pyHkuun y = a (x — xo)? + yo. Kpagpatnunas Gpynxuus u eé rpadgux. O6paTHas NpoHOpPUUOHANLHOCT, DYHKIHUA Y = o JpobHo-nmuueitHas GpyHKIMA U €€ Tpaduk.
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Ocnognvle yenu — 68ecmu NOHAMUSA NPAMOTUL U 0OPAMHOL NPOROPYUOHANLHBIX 3AGUCUMOCIEN, U3YUUMb JUHEHYIO, K8AOPAMUYHYIO U OPOOHO-TUHEURYIO QYHKYUU U UX epaguru;
8bIPAOOMAmsb yMeHue peuams 3a0aiu, CeA3aHHble ¢ 2PaPUKAMU IMUX QYHKYULL.

Tema 5. CucreMbl panoOHAJIBHBIX YpaBHeHU#i (24 yaca)

[TonsiTe cucTeMbl pallMOHANIBHBIX YpaBHEHMH. PelieHne cucreM pannoHaIbHBIX YpaBHEHHU CII0OCOOOM MOJICTAaHOBKY M JPYTMMH crioco0aMu. Peienre 3a1ad Ipu MOMOIIN CHCTEM
panMoHaNBHEIX ypaBHeHHH. ['paduueckuii croco® peuieHus CHCTEMBbl JIBYX YPaBHEHUI TEpBOI CTENEHW C JBYMs HEHM3BECTHBIMU. PellleHHMe CHCTeM YypaBHEHHMH W ypaBHEHHH
rpagu4ecKuM CrIocoOOM.

OcnosHas yenv — blpabomams yMeHue peuams Cucmemvl payuoHAILHbIX YPAGHEH UL PABTUYHBIMU CNOCOOAMU, 3A0a4u NPU ROMOWU CUCTHEM PAYUOHATLHBIX YPAGHEHUI .

MoBTopeHnue (6 yacos)

OcHogHas yenb — CACTEMAaTH3NPOBATh U 000OIINTH MaTepral 8 Kiacca.

Hroro: 140 yacos

Auredpa 9 kaace
IMoBTOpenue (4 yaca)

Ocnognas yenb — 0000IIUTH U CUCTEMAaTU3UPOBATh 3HAHHS, YMEHUS U HAaBBIKH, [IOJy4YEHHbIC B 8 Kitacce.

Tema 1. HepaBencrBa (28 yacoB)

HepaBeHcTBa nepBoii cTeneHn ¢ OTHUM HEeU3BeCTHBIM. [IpiMeHeHne rpauKoB K pelIeHHI0 HEPaBEeHCTBA MIEPBO CTENIEHN C OJJHUM HEU3BECTHBIM. JIMHEHbIE HEPaBEHCTBA C
OJIHUM Heu3BeCTHbIM. CHCTEMBbI TMHEHHBIX HEPABEHCTB C OJHUM Heu3BeCTHBIM. [IoHsITHE HepaBEeHCTBA BTOPOH CTENIEHU C OAHUM Hen3BecTHRIM. HepaBeHCTBa BTOPOIl cTeneHu ¢
MOJIOKHUTEIBHBIM JUCKPUMHHAHTOM HEpaBEHCTBA BTOPOH CTENEHU C JUCKPUMUHAHTOM, PaBHBIM HYJIIO, HEpaBEHCTBA BTOPOI CTEIIEHU C OTPHUIIATENbHBIM AUCKpUMUHAHTOM. HepaBeHcTBa,
CBOJIAIIMECS K HEPAaBEHCTBAM BTOPOI! cTeneHu. MeTon uHTepBanoB. PereHne paioHaabHbIX HepaBeHCTB. CHCTEMBI pallMOHAIbHBIX HepaBeHCTB. HecTporue paruoHaabHbIe
HEpaBEHCTBA.

Ocnosnas yenb — 8bipabomams ymeHue peuams JuHeliible HepageHcmea ¢ OOHUM HEeU3BeCMHbIM, HePABeHCMBA 6MOPOl ceneHel ¢ 0OHUM HeU38eCIHbIM, PAYUOHALb HbLE
HepageHCcmed u ux CUCmeMbi.

Tema 2. Crenennb yncaa (15 yacos)

Oynkmus y= x", eé cBoiicTa U ee rpaduk. [lorarrue kopHA n-i creneHn. KopHU YeTHOH 1 HEUETHOM cTeneHell. ApupmeTndeckuii kopeHb. CBOHCTBA KOpHEH n-i cTeleH .

Ochognvle yeau — usyuums ceoUCmea Gynkyuu y=x "u eé epagux, ceoticmea KopHs n-ii cCmenenu, 8blpabomams ymeHue npeoobpazoebiéams 6blpadicenus, cooepacauue KOpHu n-u
cmenenu.

Tema 3. MMocaenoBatenbHocTH (18 yacos)

[Tonsarue uncnoBoii mocnenoBarebHOCTH. CBOWCTBA YHCIOBBIX MocienoBaTeIbHOCTel. [ToHITHS apudmMeTndecKoil u reomeTpryeckoit mporpeccuii. @opMyssl CyMMBI I TEPBBIX
YJICHOB apU(METHYCCKON M TEOMETPUUCCKOM POTPECCHi.

OcHosHas yenv — blpabomanv ymMeHus. Haxo0Uumy yieHvbl apupMemuyeckol U 2eoMempuyeckol npospeccull, a maxice CyMmy 41eHo8 npozpeccuil.

Tema 5. JjieMeHTHI NPUGIUKEHHBIX BHIYMCIEHHIT, CTATUCTUKH, KOMOMHATOPUKH U Teopuu BepositHocTeil (19 yacos)

AGCoIOTHAs 1 OTHOCHUTEIbHAS TTOTPEITHOCTH NpHOIMkeHus. [IprOmmkeHnst CyMMBI M pa3HOCTH, TIPON3BEICHHS M 4acTHOTO. CIIocOOBI IPEeICTaBICHHS M XapaKTepUCTHKA
YHCIOBBIX JaHHBIX.

Ocnosnas yenb — yceoumsv NOHAMUS AOCOTOMHOU U OMHOCUMENbHOU NOZPeUHOCIel NPUOIUICEHUS, GbIPADOMAMb YMEHUEe GbINONHAMb OYEHK) Pe3YIbIMamos GblUUCIeHUI.

3agaun Ha epeGop Bcex BO3ZMOXKHBIX BapuaHToB. KomOnHaTopHsle npaBuia. [lepectanoBku. Pasmemenns. Coueranus. CirydyaiiHble COOBITHS M UX BEpOSITHOCTh. CymMma,
NIPOM3BEICHUE U Pa3HOCTh CIIyYaiHbIX cOOBITHI. HecoBMecTHBIE M He3aBUCUMBbIE COOBITHS. YacToTa cirydaifHbIX COOBITHH.

Ocnognas yenb — 03HAKOMUMb YHAWUXCS C NOHAMUAMU NEPECMAHOBKU, PASMEWEHUS U COYEeMANUs U COOMBEMCMBYIOWUMY POPMYIamMU 05l ROOCUEMA UX YUCAA, 66eCMU NOHAMUE
OMHOCUMENbHOT YACTOMbl U BEPOSMHOCIU CLYYAUHO20 COObIMUS.

MoBTopeHue kypca 7-9 kiaaccos (21 uac)

Ochognas yenb — CUCTEMATH3aIHs 3HAHUI.

Hroro: 105 yacos

O01ee KOJIMYECTBO YAaCOB MO Kypcy « Ajredopa» cocrasJsietr 385 yacos.
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I'eomeTpus 7 kiacc

Tema 1. HauaibHble reomerpudeckue cBeaenus (11 yacos)

Hauanpnble nonsitus wianuMmerpuu. ['eomerpuueckue ¢urypsl. [Tonsitue o paBenctBe ¢uryp. Otpesok. PaBeHcTBO oTpe3koB. lMHa oTpe3ka M ee cBoiicTBa. Yroi. PaBeHCTBO
yrnoB. Benuunna yria u ee cBoiictBa. CMexHbIe YTIIBI H UX CBOMCTBA. BepTukanbHble YITIbl M UX cBoMcTBA. [lepneHAUKyNIspHBIE IPSIMBIE.

Ochognas yenb — CUCTEMaTH3UPOBATh 3HAHUS yYal[Xcss 00 OCHOBHBIX CBOWCTBAX MPOCTEHIINX T€OMETPHUYECKUX DUTYp.

Tema 2. TpeyroabHuku (18 yacos)

Tpeyronpuuk. Ilpu3Haku paBeHCTBa TPEYroNbHUKOB. lleprmeHIUKyIIp K npsMod. MennaHbl, OMCCEKTPHUCHI U BBICOTHI TPEYroJNbHHKA. PaBHOOEIPEHHBIH TPEyroJbHUK U €ro
cBoiicTBa. OCHOBHBIE 331241 Ha TIOCTPOCHUE C IIOMOIIBIO IUPKYJIIS U TMHEHKH.

Ocnosnas yeav — chOpMHUPOBATh YMEHUE TOKA3bIBATH PABEHCTBO JAHHBIX TPEYTOJIbHUKOB, ONMUPAsICh HAa U3y9YECHHbBIC MPU3HAKH; OTPAO0TaTh HABBIKM PELICHHS NMPOCTEHIINX 3a1a4
Ha MOCTPOEHHE C MOMOIIBIO IIUPKYJIS ¥ IMHEHKH.

Tema 3. Ilapanienbusbie npsimblie (13 yacos)

[Tpn3HaKky MapamwieIbHOCTH MPSIMBIX. AKCHOMBI TapaJuIe/IbHBIX IPsMbIX. CBOMCTBA MapauIeIbHBIX MPSIMBbIX.

OcHoenas yenb — JTaTh CUCTEMaTHUYECKUE CBEACHUS O MapaUIeIbHOCTH IPSMBIX; BBECTH aKCHOMY MapajjIeIbHBIX MPSIMBbIX.

Tema 4. COOTHOIIEHHUS MEKIY CTOPOHAMM U YIJIaMH TpeyrojbHuka (20 uacos)

CymMma yrioB TpeyroabHuka. COOTHOLICHUS MEXIy CTOPOHAMH M YrilaMH TpeyroibHuka. HepaBeHcTBO TpeyrosbHuKa. HekoTopsle CBONCTBA MPsIMOYTOJIBHBIX TPEYTOJIbHHUKOB.
IIpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. PaccTosHIE OT TOUKH 10 MpAMOM. PaccTosiHue Mexay napasuiedbHBIMU NPSIMBIME. 3aJ]a4l Ha IOCTPOCHUE.

OchosHas yenv — pacIIUPUTh 3HAHUS yYALUXCS O TPEYTOJIbHUKAX.

IMoBTopeHue (8 yacos)

Ocnosnas yenb — 3aKpeIiCHUE 3HAaHWH, yMEHUH M HABBIKOB, ITOJYYEHHBIX HA YPOKaX 10 JAHHBIM TeMaM (Kypc TeOMeTpHH 7 Kiacca).

Hroro: 70 yacos

I'eomerpus 8 kiaace

IMoBTOpeHue u3yyeHHoro B 7 kiuacce (2 yaca)

Ocnognas yenb — 0000IIUTH U CHCTEMAaTU3UPOBATh 3HAHWS, YMEHUS U HABBIKH, ITOJyYEHHbIE B 7 Kiacce.

Tema 1. Yerbipexyroabuuku (14 yacos)

MHOroyroJIpHHK, BBITYKJIBII MHOTOYTOJIBHUK, YeThIpeXyroibHUK. [TapasnenorpaMmM, ero cBoiictBa u npusHaku. Tpanerus. [Ipamoyroiasauk, pom6, kBagpat, ux cBoiicta. OceBas
U IIEHTpalbHas CHMMETPHUH.

Ocnosnas yeib — W3YYUTh HauOosiee Ba)KHBIE BHUIBI YETHIPEXYrOJIbHUKOB — IapajliesiorpaMM, MPsIMOYTOJIbHUK, POMO, KBajpar, Tpaleluio; JaTh NpeICTaBIeHUue 0 Gurypax,
00JaaromuX 0CeBON MM IEHTPAIbHON CUMMETPHEH; H3YYUTh OCEBYIO M LIEHTPAIIbHYIO CHMMETPHH HE KakK IpeoOpa3oBaHue MIIOCKOCTH, a KaK CBOWCTBA T€OMETPHUYECKUX (Uryp, B gact-
HOCTH YETHIPEXYTOIbHUKOB.

Tema 2. Iltomaas (14 yacos)

[MonsTre momany MHOTOYrobHUKA. [101many npsiMoyroibHHUKa, napajieorpaMmma, TpeyrojabHuKa, Tparnenun. Teopema [Tudaropa.

Ocnosnas yenb — PacUIMPUTh M YIIyOWUTH MOJTYYEHHbIE B 5-6 Kilaccax MpeNCTaBiIeHUs, 00ydJaromuxcst 00 M3MEpPEeHHH M BBIYHMCICHUH TUIONIAJIeH; BBIBECTH (DOPMYIIBI TUIOMIAIeH
NIPSIMOYTOJIBHUKA, TTapajllesiorpaMMa, TPEYTroJIbHUKA, TPAelny; J0Ka3aTh O/JJHY W3 TIaBHBIX TeOpeM reomerpuu — teopemy Iludaropa.

Tema 3. [Togo6ubIe Tpeyroapuuku (19 yacos)

[MomoGubIe TpeyronpHUKU. [Ipn3Haku momgodus TpeyroiabHUKOB. IIpuMeHeHne mogodus K T0Ka3aTeIbCTBY TEOPEM M pemeHuo 3a1ad. CHHyc, KOCHHYC M TaHT€HC OCTPOTO yria
PSIMOYTOJIBHOI'O TPEYTOJIbHUKA.

OcHo6Has yenb — BBECTH MOHATHE MOJOOHBIX TPEYTOJIEHUKOB; PACCMOTPETh IPU3HAKM MOJ00HS TPEYTOJIFHUKOB M UX IPUMEHEHHS; C/IeNIaTh IEPBBIN IIar B OCBOCHUHN yYaIllMUCS
TPUTOHOMETPUUECKOIO annapara reoOMeTpUU — CUHYC, KOCUHYC ¥ TAHI'€HC OCTPOTO YIJa IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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Tema 4. Oxpy:kHocTh (17 yacos)

B3aumHoe pacnonoxeHue npsAMoil U OkpyxkHocTU. KacaTenbHasi K OKpPYKHOCTH, €€ CBOMCTBO M Ipu3HaK. lleHTpanbHble M BOMCAHHBIE YIUIbl. YeThlpe 3aMedarenbHble TOUKH
TpeyroyibHuKa. BiucaHHas 1 onyucaHHas OKPY>KHOCTH.

Ocnosnas yenb — W3YYUTh HOBBIE (DaKThI, CBSI3aHHBIE C OKPY)KHOCTBIO; TO3HAKOMHTE OOYUYAIOIIUXCSI C YETHIPbMSI 3aMeUaTelbHBIMI TOYKaMH TPEYroIbHUKA; U3YYUTh TEOPEMBI 00
OKPY>KHOCTSIX, BIIICAHHOW B TPEYrONBbHUK U OMHCAHHOW OKOJO HEro; a TakkKe pPacCMOTPETh CBONCTBO CTOPOH ONMCAHHOIO UETHIPEXYTONbHUKA M CBOMCTBO YTJOB BIHCAHHOTO 4Ye-
THIPEXYTOJbHUKA.

IoBTopenue (4 yaca)

Ocnognas yenvb — 00001IEHHE M CHCTEMaTH3aLMs 3HAaHUH, OJTYYSHHBIX ydalliMucs B 8 Kiacce.

Hroro: 70 yacos.

I'eomerpus 9 kaace

IMoBTOopenue (4 yaca)

Ocnosnas yenb — 0000IIUTH ¥ CHCTEMAaTU3UPOBATh 3HAHWA, YMEHHUS U HABBIKH, ITOJTyYEHHbIC B 8 Kitacce.

Tema 1. BekTops! 1 MeTo KoopauHat (19 yacos)

Ilonarue BexTopa. PaBeHcTBO BekTOpoB. CloXK€HHME M BBIYMTAHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha 4Mcio. Pa3iokeHue BeKTOopa MO JIBYM HEKOJJIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa. [Ipocreifiie 3agaun B KOOpUHATaX. Y paBHEHUS OKPYKHOCTH U NpsiMoii. [IpuMeHeHne BeKTOPOB ¥ KOOPAMHAT MPH PELICHUH 3a/1a4.

Ocnognas yenp — HAyYUTh yYaIMXCsl BBIIOIHATH JACHCTBUS HaJl BEKTOPaMH KaK HAIpPaBJICHHBIMH OTPE3KaMH, YTO Ba)KHO JJIsi IPUMEHEHHUS! BEKTOPOB B (U3MKE; [103HAKOMHTH C
HCTIONB30BaHUEM BEKTOPOB U METOAA KOOPAMHAT NPHU PEIICHUH FeOMETPHUUECKUX 3aau. BekTop onpexaerseTcs Kak HalpaBJIeHHBIN OTPEe30K U ASHCTBHS HaJ BEKTOPAaMH BBOIATCA TaK, KaKk
9TO MPUHATO B (PU3HKE, T. €. KaK JCUCTBHS C HANPABICHHBIMH OTPE3KaAMH.

Tema 2. COOTHOLIEHUSI MEKY CTOPOHAMM M yrJaMu Tpeyrojibuuka. CkajisipHoe npou3sBeaeHne BeKTopos (14 yacos)

CuHyc, KOCHHYC ¥ TaHT€HC yria. TeopeMbl CHHYCOB U KOCHHYCOB. Pemrenne tpeyronpaukoB. CkanspHOe NIpOU3BeIeHHE BEKTOPOB U €T0 NPUMEHEHNE B TEOMETPUUECKUX 3aa4ax.

OcHogHas yenb — Pa3BUTh YMEHHUE y4YaIlUXCA IPUMEHITH TPUTOHOMETPUUECKUI anmapaT NpH PEIEHHH N'eOMETPUYECKHX 3a1a4.

Tema 3. JlniuHa OKPYKHOCTH U Iiomaas kpyra (11 yacos)

[IpaBunbHBIE MHOTOYrONbHUKH. OKPYXKHOCTH, ONKCaHHAs OKOJIO MPaBHJIBHOIO MHOTOYTOJIbHHKA U BIHUCaHHas B Hero. IlocTpoeHue NpaBUIIBHBIX MHOTOYrOJBHHKOB. JlnMHa
okpy>xHocTu. [Tnomans kpyra.

OcHogHas yenb — PacIIMPUTh 3HAHUE YYAIIUXCS O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHATHS AJIMHBI OKPY)KHOCTH U IIIOMIATH Kpyra U (GOopMysIsl Ul UX BBIYMCICHUS B Hauane
TEMBI JIAeTCsl ONpPEeNICHNE NMPABUILHOIO MHOTOYTOJIbHUKA U PAacCMaTpPHUBAIOTCS TEOPEMbI 00 OKPYKHOCTSAX, ONMUCAHHON OKOJIO NMPaBMILHOIO MHOTOYTOJIbHHKA U BIMCaHHOI B Hero. C
MTOMOIIIBIO ONTMCAHHOM OKPYKHOCTH PEIIAOTCS 3aJa4X O IOCTPOCHUH NMPABIIFHOTO IECTUYTOJIFHIKA U IPABIIIBHOTO 12-yrojipHIKA, €CIIU JIaH MPaBWIBHBIN N-YTONbHUK.

Tema 4. [Isuxkenus (7 4acos)

OTtoOpaxxeHue miockoct Ha ceds. [Tonstue nBrxenus. OceBas U LeHTpanbHast cuMMeTpuu. [lapannensHsiii nepenoc. [ToBopor. HaioxeHus n NBHXEHHUSI.

OcHoeHnas yenb — MO3HAKOMHTD yUaIIUXCs C MOHATHEM JIBM)KEHUS U €r0 CBOICTBaMH, C OCHOBHBIMM BHAAMHU JIBUKEHUH, C B3aNMOOTHOILICHUSIMU HAJIOKEHUH M IBMOKE HUH.

Tema 5. HauanbHble cBeleHUs: U3 cTepeoMeTpuu (4 yaca)

IMpeamer crepeomerpust. Muororpannuk. Ipusma. [lapamtenenunexn. Hnmmaap. Konyc. Cdepa u map.

OcHogHas yenb — TO3HAKOMUTD YYAIUXCsSl ¢ MHOTOIPaHHUKAaMU; TeJIaMH U MOBEPXHOCTIMU BpPAIECHUS.

Tema 6. O0 akcuomax reomerpus (2 yaca)

006 akcroMax ItaHnMeTpruu. HekoTopble cBeIeHUs 0 pa3BUTHH T'€OMETPHU

Ocnosnas yenv — nath 0ojee TIy0OKOE MPEeACTaBICHUE O CHCTEME aKCHOM TIAHUMETPUH U aKCHOMATHYECKOM METOZIE

IlorTopenue (9 yacos)

[MapannensHsie npsmble. TpeyronbHUKH. YeThIpexXyronbHUKH. OKPYKHOCTS.

OcHogHas yenb — UCTIONB30BaTh MaTeMATHIECKNE 3HAHUS IS PEIIeHHUS pa3IMIHBIX MAaTEeMaTHYECKUX 3a1a4.

Hroro:70 yacos

O01ree KoJUYECTBO YacoB Mo Kypey « I'eomerpus» 210 yacos.
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4. TEMATHYECKOE [INTAHUPOBAHHUE YYEBHOI'O IPEJIMETA MATEMATHUKA

No /n KosmgectBo KosmdectBo
HaunmenoBanne paszaena YacoB Ha H3yYeHHUe KOHTPOJILHBIX padoT
5 knace, MaTeMaTHKAa
1 BBoaHoe noBropeHue 8 1
2 JInaun 9 1
3 Hatypansabie grcna 12 1
4 JeiicTBuUS ¢ HATYpATbHBIMH YHCIAMHA 21 1
5 Vcnonp30BaHue CBOMCTB ACHCTBUM MPU BBIYHCICHUAX 10 1
6 VYTIBl 1 MHOTOYTOJIBHUKHI 9 1
7 JenumocTs uncen 16 1
8 TpeyrombHUKY 1 YeTHIPEXYTONBHUKA 10 1
9 Hpodu 19 1
10 JeticTBusi ¢ 1poOsIMu 35 2
11 MHororpaHHuKu 11 1
12 Tabnuiel 1 qUarpaMmmsl 9 1
13 [oBTOpeHnue Kypca 3a 5 Kinacc 6 1
Hroro 175 14
6 Ki1acc, MaTeMaTHKa
14 BBogHoe nmoBTopeHue 9 1
15 JpoOu 1 ipoTIeHTHI 20 1
16 [psiMbIe Ha MIIOCKOCTH M B IPOCTPAHCTBE 7 1
17 Hecaruansie 1poOu 9 1
18 JlefcTBUS ¢ IECATUUHBIMU IPOOSIMU 27 1
19 OKpY>XHOCTh 9 1
20 OTHOLIEHUS U MPOLIEHTHI 17 1
21 Bripaskenusi, GopMyJibl, ypaBHEHUS 15 1
22 Cummerpus 8 1
23 Iemsie uncia 13 1
24 PanmonansHbIe Ynciia 17 1
25 MHOroyroabHUKY U MHOTOTPAHHUKU 9 1
26 MmuosxectBa. KomOuHaTopuka 8 -
27 [ToBTOpenue kypca 3a 6 xKmacc 7 1
Hroro 175 13
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7 xaace, anredpa

28 BBoaHoe noBropeHue 6 1
29 JpoOu 1 mpOIIeHTHI 16 1
30 [psimast u 0OpaTHast NPONOPLUOHATIBHOCTh 11 1
31 Beenenwne B anreopy 11 1
32 YpaBHeHUS 15 1
33 Koopaunats! n ux rpaduku 14 1
34 CBoiicTBa CTENEHH C HATypalbHBIM IIOKa3aTeIeM 12 1
35 MHorouseHsl 21 1
36 PaznojxeHne MHOTOYIEHOB HA MHOXKUTEIH 18 1
37 YacroTa 1 BEpOSTHOCTb 9 1
38 [ToBTOpeHnue Kypca 3a 7 Kiiacc 7 1

Hroro 140 11

8 kiacc, anredpa

39 BBognoe moBTOpEeHUE 6 1
40 Anrebpamyeckue qpoodu 18 2
41 [pocreiimme Gynkunu. KBagparHeie KOpHHA 24 2
42 KBagpaTHble U pallnoHaNbHbIE YpaBHEHUS 34 2
43 Jlunetinas, kBagpaTUdHas u ApoOHO-THHEHHAS () YHKINN 28 1
44 CHucTeMBI paloOHAaIbHBIX YPaBHEHUH 24 1
45 IToBTOpenue kypca 3a 8 kiacc 6 1

Hroro 140 10

9 kaacc, aaredpa
46 BBogHoe moBTOpEHUE 4 1
47 HepaBenctpa 28 2
48 Crenenp uncna 15 1
49 [MocnenoBarensHOCTH 18 2
50 DJeMeHTBI IPUOJIMKEHHBIX BBIYMCIICHUH, CTATUCTHKH, 19 1
KOMOMHATOPUKH U TEOPHH BEPOSITHOCTH

51 [ToBTOpenue kypca 7 — 9 ki1accoB 21 1

Hroro 105 8

7 kaace, reoMeTpust

52 HayanpHble reoMeTpruecKkue CBECHUS 11 1
53 TpeyroapHUKH 18 1
54 [TapannenbHbIe psSMBbIE 13 1
55 CooTHOIIEHUS] MEXy CTOPOHAMH U YIIIaMH TPEyrojJbHUKa 20 2
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56 [ToBTOpenme kypca 3a 7 Kiacc 8 1
Hroro 70 6
8 kaace, reomerpust
57 [ToBTOpeHue 2 -
58 YeThIpexyroIbHAKH 14 1
59 ITnomans 14 1
60 [Tono6HBIE TpEeyroabHUKU 19 2
61 OKpyKHOCTb 17 1
62 [ToBTOpeHnue Kypca 3a 8 Kiacc 4 1
Hroro 70 6
9 kJacc, reomeTpus
63 [ToBTOpEHUE 4 -
64 BekTopsl 1 METOJ KOOPAUHAT 19 1
65 CoOTHOLICHHS MEXIy CTOPOHAMHE U yIIIaMH TPEYTOJIbHHKA. 14 1
CxaJsipHOE IPOU3BEICHNAE BEKTOPOB

66 JlinHa OKPY>KHOCTH M IUIOIIAIb Kpyra 11 1
67 JBrokeHust 7 1
68 HauanpHble cBelIeHUS U3 CTEPEOMETPUH 4 -
69 00 akcmoMax TeoMeTpHH 2 -
70 [oBTOpeHue 9 1
Hroro 70 5
HUTOI'O Ha cTyneHH OCHOBHOT'O 0011ero 00pa3oBaHus 945 72
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