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HHOACHUTEJBHAA 3AIIMCKA

Pabouyast mporpamma ydaeOHOro npeamera «Aiaredpay coctapieHa Ha OCHOBE!

- denepanbHOTO rOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00miero oOpazoBaHus (mpuka3 MunoOpHayku P® ot «17» nexaOps
2010 roga Ne 1897) ¢ usmenenusimu (puka3z Munoopuaayku PO ot 31 nekabps 2015 roma Ne 1577);

- IlpumepHoii ocHOBHOI 00pa30BaTENLHONW MPOTrPaMMbl OCHOBHOTO 00Iero ooOpa3zoBanus (perieHue QeaepatbHOT0 y4eOHO-METOAMYECKOTO
o0BbenHeHus o obmeMy obpazoBanuto ot § anpens 2015 roga Ne 1/15);

- OcHOBHOM o6pa3013aTean0171 mporpaMmbl OCHOBHOI'O 061].[61"0 06p2130BaHI/I$I MYHUIIUITIAJIBHOTO Ka3€HHOT' O O6H.[€O6p330BaTCJIBHOFO YUYpCKACHUSA
«EpBIJ'II/IHCKaH CpCaHAA 06H1606p330BaTCJIBHaH IIKOJJa»,

- ['urnennyeckux TpeboBaHMi K yciI0BUsAM 00ydeHus obieoOpa3oBarenbHblx yupexaenusx CII2.4.2.3648 — 20;
- MuHUU yaeOHo-MeToanuecknx komruiekcoB (YMK) «Anrebpa» nns 7 — 9 knaccos noj penakiueit I'.B. Topodeena.

N3yueHre MaTeMaTUKU B OCHOBHOM LIKOJIE JOJKHO 00€CIIeUUTh!

OCO3HaHUE 3HAYEHUsI MAaTEMATHKH B ITOBCEHEBHOM KU3HU YEJIOBEKA;

(dbopMHpOBaHKE MPEACTABICHUH O COLUAIBHBIX, KyJIbTYPHBIX U HICTOPUYECKUX (PAKTOpaX CTAHOBJIEHHS MaTeMaTHUECKOW HAYKH;

(¢bopMHpOBaHHE TIPEACTABICHUI O MaTeMaTHMKE KaK 4acTU OOIEeYesIOBEYECKOM KYyJbTYphbl, YHUBEPCAJIBLHOM S3bIKE€ HAyKH, MO3BOJISIOLIEM
ONMCBIBATH U U3Yy4aTh peabHBIC IIPOLIECCHI U SABJICHHUS.

B pesynbrare m3ydeHus: MaTeMaTUKH OOy4aroUIMecs pa3BUBAIOT JIOTUYECKOE M MAaTEMaTHYECKOE MBIIIJICHUE, MOIY4YatoT IpPEICTaBICHUE O
MaTeMaTUYECKUX MOJECIIAX; OBJIAJIEBAIOT MATEMAaTUYECKUMU PACCYKACHUAMM; y4aTcs NPUMEHATh MATEMATUUYECKUE 3HAHUS IIPU PELICHUU Pa3JIMYHbIX
3aJla4 U OLIEHMBATh [TOJIyYE€HHBIE PE3YJIbTAThl; OBJIA/I€BAIOT YMEHHUSIMH pelIeHHs yUeOHBIX 3aj]ay; pa3BUBAIOT MaTEMaTHUECKYIO0 HHTYULIHIO.



OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA

Aﬂzeﬁpa — OJHH U3 BaKHEHUIIINX KOMIIOHEHTOB MaTeMaTHYEeCKOI'O O6pa3OBaHI/I${, HeO6XOﬂHMBIﬁ JIIA HpI/IO6peTeHI/IH KOHKPETHBIX 3HAHUM U
IMPAKTUYCCKN 3HAYUMBIX YMCHHfI, HCO6XO,I[I/IMBIX A U3Yy4Y€HHUSA T'COMETPUHU B 7-9 KJ1accax, anre6pbl M HayajJa MareMaTtudyeckoro aHaimmsa B 10-11
KJ1aCcCax, a TaKKC€ N3YUCHUA CMEXHBIX AUCIUILINH.

HpaKTI/I‘{eCKaH 3HAa4YUMOCTbD aﬂre6pbl COCTOUT B TOM, YTO IMPECAMETOM €ro MU3y4CHHA ABJIAIOTCA KOJIMYCCTBECHHBIC OTHOIICHUA W IIPOLECCHI
PE€AIBHOI0 MHpa, OIMMCaHHBIE MAaTEMAaTHYCCKUMHA MOJCIIAMHU.

B xypce anreOpsl 7-9 kiiaccoB IpeacTaBieHBI CIEAYIONIUE cojepKaTelbHble JUHUM: «Hucna», «YpaBHEHUS U HEPaBEHCTBA», «DyHKUIUNY,
«Pemenne TeKCTOBBIX 3a/1a4», «CTaTUCTUKA U TEOPHs BEPOSTHOCTEI.

B pamMkax ykasaHHBIX COIEP/KATEIbHbIX JIMHUN PEIIAIOTCS CIECAYIOLIUE 3a1a4u:
- pa3BUTHE MBIIUICHHS, TIPEXK/IE BCero (hOpMUpOBaHHE aOCTPAKTHOTO MBIILICHUS;

- (bOpMI/IpOBaHI/Ie JIOTUYCCKOro M aJIropuTMHUYCCKOr0 MBIINUICHUA, a TaKXKE€ TaKUX Ka4CeCTB MBIIUICHUA, KaK CHJIa H FI/I6KOCTI),
KOHCTPYKTUBHOCTb U KPUTHYHOCTD,

- (I)OpMI/IpOBaHI/Ie MATEMATHUYCCKOI'O CTHUJIA MBIIIJICHHW A, BKIIIOYAIOMICTO B ceOs WHAYKIHUIO U OCAYKIIUIO, O606H.[€HI/IC U KOHKPETU3alHuko, aHaJIN3
n CHUHTC3, Knaccmbnxaumo n CUCTEMaTu3alumo, a6CTpaFI/Ip0BaHH€ M aHAJIOT'UIO.

OIIMCAHUE MECTA YYEBHOI'O IPEIMETA B YYEBHOM IIVIAHE

VYueOHblit mpeamer «Anredpa» BXOAUT B MpeIMETHYIO 001acTh «MaTemaTuka U nH(pOpMaTHKay, SIBISETCS 00s3aTeNIbHBIM Ul U3y4eHus B 7-9
KJjaccax. B yueOHOM Iu1aHe Ha €ro u3y4eHue OTBOIUTCS:

Kaacc YueOHblii npeamer KouunuyecTBo KosunuyectBo Hroro

HeJleJIbHBIX YACOB | y4YeOHBIX HeAellb .
3a y4eOHbIi

roa

7 Ki1acc Anrebpa 3 34 102




8 Kacc Anrebpa 3 34 102

9 knacc Anrebpa 3 34 102

Bcero 3a 3 rona peanuzaruu nporpammsl — 306 4acos.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITIPEIMETA

(c yueTom nmporpamMm, BKJIKOYEHHBIX B CTPYKTYPY OCHOBHOI 00pa3oBaTe/ibHOM IPOrpaMMbl OCHOBHOI'0 00111ero0 00pa30BaHUA)

JIMYHOCTHBIE, METAIIPEJJMETHBIE U ITPEJIMETHBIE PE3YJIbTATbI OCBOEHUS YYEBHOT' O ITPEJIMETA
N3ydenue anredpbl oOecrieunBaeT ClIEAYIONNE Pe3yIbTaThl OCBOEHUSI OCHOBHOW 00pa30BaTENIbHOM POrpaMMbl:
JUYHOCMHbLE:

1. TOoTOBHOCTh M CHOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOpPA30BaHMIO Ha OCHOBE MOTHBAIMM K OOYYEHHUIO U IO3HAHMIO;
TOTOBHOCTb M CIIOCOOHOCTh OCO3HAHHOMY BBIOOpY M MOCTPOCHUIO JaNbHEHIIEeNH HHANBUYAIbHON TpaeKTOPUM 00pa3oBaHMs Ha 0a3e OpUEHTUPOBKH B
Mupe npodeccuii U NpohecCHOHATbHBIX MPEANOYTEHNUN, C YIETOM YCTOMUMBBIX TO3HABATEIILHBIX HHTEPECOB.

2. C(i)OpMPIpOBaHHOCTB OTBCTCTBCHHOI'O OTHOLICHUSA K YYCHUIO, YBAKUTCIIBHOTI'O OTHOLICHUS K TPYAY.

3. C(bOpMI/IpOBaHHOCTB LEJIOCTHOI'O MHUPOBO33PCHUA, COOTBCTCTBYHOIICTO COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKU H 06LI.[CCTBCHHOI>1
MPAaKTUKH, YHUTBIBAOIICTO COUUAJIBHOC, KYJIBTYPHOC, A3bIKOBOC, TYXOBHOC MHOT006pa3I/IC COBpPCMCHHOI'O MHUpa.

4. Oco3HaHHOE, YBAXKUTEIBHOE U 100pOKEIaTeIbHOE OTHOILLIEHUE K IPYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, BEPE,
Ipa)xIaHCKON MO3ULIMU. ['0OTOBHOCTH U CTIOCOOHOCTH BECTH JAMUAJIOT C IPYTUMH JIFOABMH U JOCTUTATh B HEM B3aMMOIMOHUMAaHHUs (HMIeHTUDUKALIUS ce0s
KaK MOJHOMPABHOTO CyOBEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYMPOBAHHUIO 00pa3a mapTHepa MO JIUalory, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 0Opaza
JOMYCTHMBIX CIIOCOOOB IMAJora, TOTOBHOCTh K KOHCTPYUPOBAHHIO TIPOIECCca TUAIOTa KaK KOHBEHIIMOHUPOBAHUSI MHTEPECOB, IPOIEAYP, TOTOBHOCThH U
CIOCOOHOCTH K BEJICHHUIO IEPETOBOPOB).



5. OCBOGHHOCTH COITMABHBIX HOPM, TIPaBUJI TIOBEICHHMS, pOJICH U (POPM COMAIBHON KU3HH B TPYIIITaX U COOOIIECTBAX.
6. CpopmMHupoBaHHOCTH IEHHOCTHU 3/J0POBOTO U OE30MaCHOT0 00pa3a KU3HU.

7. Pa3BUTOCTB 3CTETUYECKOIO CO3HAHMS YE€pPE3 OCBOCHHUE XYJI0’KECTBEHHOIO Hacienus HapoaoB Poccuu m Mupa, TBOPYECKOMW AEATEIBbHOCTU
JCTETUYECKOr0 XapakTepa (CIIOCOOHOCTb IIOHUMAaTh XYIO)KECTBEHHbIE IIPOM3BEAEHUS; OSCTETUYECKOE, 3MOLMOHAIBHO-IIEHHOCTHOE BHJICHHE
OKpY’KaloIIero MHpa; CIIOCOOHOCTh K 3MOLMOHAIBHO-IEHHOCTHOMY OCBOCHUIO MHpA, CaMOBBIPQKEHUIO M OpPUEHTALMM B XYIO0KECTBEHHOM U
HPABCTBEHHOM IIPOCTPAHCTBE KYJbTYPBI; YBAXKCHHE K UCTOPHM KYyJIbTYphl cBoero OredecTBa, BBIPAKEHHOW B TOM 4YMCIE B INOHMMAHHU KPaCOTHI
YeJIOBEKa; IOTPEOHOCTh B OOINEHUM C XYI0’KECTBEHHBIMHM IPOU3BEIEHHUSAMH, C(HOPMUPOBAHHOCTh AKTHUBHOI'O OTHOIIEHHS K TPaJULMIM
XYJ0KECTBEHHOU KYJbTYpPbl KaK CMBICIIOBOM, 3CTETUYECKON U TMUHOCTHO-3HAYMMON LIEHHOCTH).

8. C(bOpMI/IpOBaHHOCTB OCHOB DKOJIOTHYECKOM KYJIbTYPHI, COOTBCTCTBYIOH_Ieﬁ COBPEMCHHOMY YPOBHIO 3KOJOI'MYCCKOI'0 MBIIIIJICHU .

Memanpeomemmubie.
MexnpeanmMeTHbie OHATHS

OOyuaromiyecss yCOBEpUICHCTBYIOT NMPHOOpPETEHHBIE HA TMEPBOM YPOBHE HABBIKH PadoThbl ¢ MH(popManueid 1 nonoiHAT ux. OHM cMOryT
paboTaTh ¢ TeKkcTaMu, MpeoOpa30BbIBATh U MHTEPIIPETUPOBATH COACPIKAILYIOCS B HUX MH(OPMALIMIO, B TOM YHCIIE:

* CUCTEMaTH3UpPOBaTh, CONOCTAaBIATh, aHAIW3UPOBaTh, 0000IIATh M HWHTEPHPETHPOBATH MH(MOPMAIMIO, COJEPXKALIYIOCS B T'OTOBBIX
MH(POPMAIMOHHBIX 00BEKTaX;

* BBIIEJIATH TJIaBHYIO M HM30BITOUHYIO HMH(OPMALMIO, BBIIOIHATH CMBICIIOBOE CBEPTHIBAHUE BBIIEICHHBIX (DAKTOB, MBICIEH; MPEACTaBIATH
MH(pOpMaIHIO B CKaTOW cioBecHOU (opme (B BUJIE TUIaHA WM TE€3UCOB) U B HAIJISIHO-CUMBOJIMYECKOM opme (B BUIE TAOIULL, TpadUUecKuX CXeM U
JMarpaMm, KapT MOHATUN — KOHUENTYaJbHBIX JUarpaMM, OIIOPHBIX KOHCIIEKTOB);

¢ 3aII0JIHATH U JOIIOJIHATD TaGJ’II/II_IBI, CXCMbI, JUarpaMmhbl, TCKCTHI.

OOyuaromiiecs NPUHOOPETYT ONBIT NMPOEKTHOW esiTeILHOCTH Kak 0co0o0il (opMbl y4eOHONM pabOThI, CIIOCOOCTBYIOIIEH BOCHHTAHHUIO
CaMOCTOSITENIbHOCTH, UHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTUBAIMHA U 3((EKTUBHOCTH YUEOHOH AEATENbHOCTH; B XOJ€ peaau3aluu
MCXOJ/IHOTO 3aMbICiia Ha MPAKTUYECKOM YpPOBHE OBJIQJICIOT YMEHUEM BBIOMpATh aJleKBaTHbBIE CTOSIICH 3a/aue Cpe/CcTBa, NPUHUMATh PELICHHs, B TOM



quclie ¥ B CUTyalusix HeompenenéHHOCTH. OHU MoJydyaT BO3MOKHOCTb Pa3BUTh CIIOCOOHOCTH K pa3paboTKe HECKOJbKUX BApUAHTOB pEIICHUH, K
MOMCKY HECTaHIaPTHBIX PEIICHUM, TOUCKY U OCYIIECTBICHUIO Hanboiee MpUeMIEMOTro PEeIICHUSI.

B coorBerctBun ®I'OC OOQO BBACHAIOTCS TpPU TPYNIbl YHUBEPCATBHBIX YUEOHBIX JICHCTBUH: pETryJsSTUBHBIC, TO03HABATEILHEIC,
KOMMYHHUKATHUBHBIE.

PeryastuBubie YY ]|

1. VYmMeHue camMOCTOATENBHO ONpEAEATh LENUd OOydeHHs, CTaBUTh M (OPMYIMpPOBaTh HOBBIE 3aJaud B ydyebe M I103HABATEJIBLHOM
JeSATeIbHOCTH, Pa3BUBATh MOTHBBI M1 MHTEPECH! CBOEH MO3HABATENBHOMN AeATeIbHOCTU. O0YyJaromuiicss CMOXKET:
® aHAJIM3UPOBATh CYLIECTBYIOIIME U IUIAHUPOBATh Oyyline o0pa3oBaTe/IbHbIE PE3YJIbTaThI;
UACHTU(PUIIMPOBATH COOCTBEHHBIE MPOOIIEMBI U OTIPEIENIATH TIABHYIO IPo0IeMy;
BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMBI, ()OPMYITHPOBATH TUIIOTE3bI, TPEIBOCXHUIATH KOHEUHBINA PE3YIIbTAT;
CTaBUTb LIEJIb JAESITEIbHOCTU HAa OCHOBE ONIPEIEIICHHON MPOOJIEMBbl U CYHIECTBYIOIIUX BO3MOKHOCTEH;
(bopmynHrpoBaTh ydeOHBIC 3aa4M KaK IIard JOCTHKEHUS MIOCTABICHHON LIENH AeITEeIbHOCTH;
00OCHOBBIBATH 1IEJIEBBIE OPUEHTHUPHI U IPUOPUTETHI CCHUIKAMH Ha IEHHOCTH, YKa3bIBasi U 0OOCHOBBIBAS JIOTHUECKYIO MOCIIEI0BATEIHLHOCTD

1IaroB.

2. YMeHHE CaMOCTOATENbHO IUIAHUPOBAaTh IYTH JOCTHXKEHMs LeJei, B TOM 4YMCie ajlbTepHaTUBHbIE, OCO3HAaHHO BbIOMpaTh Haumboisee
s¢deKkTUBHBIE CIOCOOBI pelIeHNs YUeOHBIX U MO3HABATENbHBIX 331a4. OOyUJaroluics CMOXKET:

® OIpeneNsATh HEOOXOIUMBbIE IeHCTBHE(s]) B COOTBETCTBUM € y4eOHOW M MO3HABaTEeNbHON 3a7aueil U COCTABIATh AJITOPUTM UX BBIIIOJIHEHHUS;

e 00O0CHOBBIBATh U OCYILIECTBIATH BBIOOP Hanbosee 3h(PeKTUBHBIX CIIOCOOOB pelIeHnsl y4eOHBIX U TO3HABATENbHBIX 33/1a4;

® OMNpeAeNnsaTh/HaX0UTh, B TOM YUCIIE U3 MPEAJI0KEHHBIX BApUAHTOB, YCIOBUS JUISl BHIIIOJHEHUS! Y4eOHOM U 1M03HABaTENbHOMN 3a/1auu;

e BbHICTpauBaTh JKU3HEHHbIE IJIaHBI HAa KPAaTKOCPOUHOE Oyiayiiee (3asBisITh LEJIEBblE OPUEHTHUPBI, CTABUTh aJE€KBaTHbIE MM 3aJaddl U
npeaaraTh AeUCTBUS, yKa3biBasi 1 000CHOBBIBASI IOTHYECKYIO MTOCIIEI0BATENLHOCTD 1Iar0OB);

e BBHIOMpATH U3 MPEIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO NCKATh CPEJICTBA/PECYPCHI ISl PELLICHUS 3aJa4i/AOCTHXKEHHS LIeNH;

® COCTAaBJIATH IJIaH PeLICHHs TPOOIeMbl (BBIIIOIHEHUS POEKTa, IPOBEICHHS UCCIIEA0BAHMS);

® OIpeaeNsATh MOTEHIUAIbHbIE 3aTPYAHEHUS NP pellICHNH y4eOHOM 1 O3HaBaTeNbHON 3a7jauil U HaXOUTh CPEJICTBA [T UX YCTPaHEHUS;

® OIMCHIBAaTh CBOM OIBIT, OQOPMIISISL €ro Ui NMepeAayy IPYTUM JIIOJIIM B BUJE TEXHOJOTHH PELICHUs MPAaKTUYECKUX 3a/1a4 OMpEeAeTIeHHOTO
KJIacca,

® TUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBHUAYAJIbHYIO 00pa30BaTEeNbHYIO TPAEKTOPHIO.

3. YMeHHe COOTHOCHUTh CBOM JACWCTBUS C IJIAHUPYEMBIMH pe3yJlbTaTaMH, OCYLIECTBISATh KOHTPOJb CBOEH JEATENbHOCTH B IpoOLiecce
JOCTUXKEHHS pe3yiibTaTa, ONpPENeNsiTh CHOCOObl ACHCTBUIM B paMKaxX MPEeASIOKEHHBIX YCJIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS B
COOTBETCTBHUH € U3MEHsoIeics cuTyarueid. OOyyaromunicss CMOXeT:

e OMpeensiTh COBMECTHO C IE€JaroroM M CBEPCTHUKAMHM KPUTEPUM IUTAHUPYEMBIX pPE3YyJbTaTOB U KPUTEPUU OLIEHKH CBOEH yueOHOM
NEeATEIbHOCTH;



® CHCTEMaTHU3MPOBATH (B TOM YMCJIE BEIOMPATH MPUOPUTETHBIC) KPUTEPUH IFITAHUPYEMBIX PE3YIbTATOB U OLIEHKU CBOECH JEATEIbHOCTH;

e OoTOMpaTh WHCTPYMEHTHl JJIs OLEHHBAHUS CBOEH JEATENbHOCTH, OCYHIECTBISATH CAMOKOHTPOJIb CBOEH JEATENBHOCTH B paMKax
IIPEUIOKEHHBIX YCIOBUH U TpeOOBaHMIA;

® OLIEHUBATh CBOIO JEATEIBHOCTb, ApPIYMEHTUPYS IPUUMHBI JOCTHXKEHUS UM OTCYTCTBHUS IUNIAHUPYEMOTO Pe3ysIbTara;

® HAXOJUTh JIOCTaTOYHBIE CPEACTBA ISl BHITIOJIHEHHUS YUECOHBIX NEHCTBUI B M3MEHSIOUICHCS CUTYAIlMH W/UJIH TIPH OTCYTCTBHUH IITAHUPYEMOTO
pe3yibTara;

e paboTas 10 CBOEMY IIJIaHy, BHOCUTb KOPPEKTHUBBI B TEKYILIYIO AEATEIbHOCTb HAa OCHOBE aHAJIM3a M3MEHEHMH CUTyallUu ISl MOJyYeHMs
3aIUTAHUPOBAHHBIX XapaKTEPUCTUK MIPOAYKTa/pe3ynbTarTa;

® YCTAaHABIUBATh CBA3b MEX]Y NOJIYYEHHBIMU XapaKTEPUCTUKAMU IPOAYKTA U XapaKTEPUCTUKAMHU IIpoLiecca AESITEIbHOCTH U 110 3aBEPIICHUN
NEeSITeNIbHOCTH IPEIarath U3MEHEHUE XapaKTEPUCTUK MTpoLiecca JIIsl MOAYyYEHHS YIYUIIEHHbIX XapaKTePUCTUK MPOIYKTa;

® CBEpATh CBOM JICHCTBUS C LIETIBIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OLIMOKH CaMOCTOSITENIBHO.

4. YMeHHe OLIEHUBATh [IPABUIILHOCTh BBIIIOJIHEHUS Y4eOHOU 3a1auu, COOCTBEHHbIE BO3MOKHOCTH ee perieHus. O0yyaromuiicss CMOXeT:

® OINpeesaTh KpUTEPUN IPaBUILHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUS yUeOHOU 3a/1auH;

® AHAJIM3UPOBATH U 0OOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOIIErO0 HUHCTPYMEHTAPUS AJIs BHIIIOJIHEHUS! yUeOHOH 3a1auu;

e CBOOOJHO I0JIb30BaThCsA BBIPAOOTAHHBIMM KPUTEPUSIMU OLICHKM M CAMOOLICHKH, MCXOJS M3 LeNM M HMMEIOLIMXCS CPEACTB, pas3iuyas
pe3yiabTaT U CrIocOObI IeHCTBUIA;

® OIICHUBATh NMPOIYKT CBOECH AEATENHHOCTH IO 3aJaHHBIM H/MIM CaMOCTOSITENILHO OMpPECICHHBIM KPUTEPUSM B COOTBETCTBHH C IIEIIHIO
NeSITENIbHOCTH;

e 00OCHOBBIBaTh JOCTHKUMOCTb 1€/ BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIIEHKM CBOMX BHYTPEHHUX PECYpPCOB M JOCTYIHBIX BHEIIHUX
pecypcos;

e (UKCHPOBATh U AHAIU3UPOBATH IUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

5. Bragenme ocHOBaMH CaMOKOHTpPOJSl, CAMOOILIEHKH, TNPUHSATHS PELIEHUH M OCYLIECTBIEHHMS OCO3HAHHOTO BbIOOpa B yueOHOU U
no3HaBaTenbHOM. OOyyarouuiics CMOXKET:

e Ha0II0aTh ¥ AHAIU3UPOBATh COOCTBEHHYIO YUE€OHYIO U IIO3HABATEIIbHYIO JIEATEIBbHOCTh U IEATEIBHOCTD APYIUX 00yYaroIUXCcs B IIpoLecce
B3alMOITPOBEPKH;

® COOTHOCUTH peaJIbHbIE U IJIAHUPYEMbIE Pe3yJIbTaThl HHAUBUAYaJIbHONH 00pa30BaTeIbHOMN AEATEIIHOCTH U JIeNIaTh BHIBOJIBI;

® [IPUHMMATH pelIeHue B y4eOHOM CUTyallMi U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIbHO OIpPEeNEIsITh IPUYMHBI CBOETO yCIeXa WK Heycliexa U HaXOJIUTh CIIOCOObI BBIXO/1a U3 CUTYaI[UU HEYyCIeXa;

® DPETPOCIEKTHBHO ONPENENATh, KaKue ACHCTBUS MO PEIIEHUI0 Y4eOHOW 3aJayd WIM MapaMeTpbl 3TUX ACUCTBUN MPHUBEIHM K MOTYyYEHHUIO
MMEIOILErocs MPoayKTa y4eOHOM AesITeNbHOCTH;

® JIEMOHCTPHUPOBATh MPUEMBl PETYJALHMHU TMCUXO(PU3NOIOTHUECKUX/ IMOIMOHAIBHBIX COCTOSHUHM sl JOoCTHXeHHS 3(p(deKTa yCIOKOESHUsS
(ycTpaHeHHsT SMOIMOHAIBHOM HamNpsHKEHHOCTH), 3(¢¢eKTa BOCCTAHOBIEHUS (OcnabiaeHHus NpPOSBICHUN YyTOMIIeHUs), 3¢¢eKTa aKTUBHU3ALUU
(TOBBIIIEHUS ICUXO(U3HOIOTMUECKON pEaKTUBHOCTH).



Tunosble 32124 10 (POPMHUPOBAHUIO PEryISITUBHBIX A€ CTBHIA:
¢ Ha [JIAaHUPOBAHUC,
® Ha OPUEHTHUPOBKY B CUTYyalluU,
® Ha [IPOTHO3UPOBAHUE;
® Ha IlIeNienoaraHue;
® Ha NPUHATHUE PEUICHMUS,;
® HAa CAMOKOHTPOJIb.

ITo3znaBarenbHbIE YY |

6. VYmeHue ompenensTh IMOHATHSA, CO3/1aBaTh OOOOIIEHHUS, YCTaHABIMBATH AHAIOTWH, KIacCH(QUIMPOBATH, CAMOCTOSTEIHHO BHIOMPATH
OCHOBAHHUS U KPUTEPUHU AJIS KIacCU(UKALMK, YCTaHABJINBAaTh MPUYUHHO-CIEICTBEHHBIE CBSA3H, CTPOUThH JOIMUYECKOE PACCYXJEHUE, YMO3aKIIOUEeHUE
(MHIYKTUBHOE, IEIYKTUBHOE, TI0 aHAJIOTHH) U JeNIaTh BHIBOIBI. OOyUaIOMMNACs CMOXKET:

e 10A0UpaTh CIIOBA, COMOYMHEHHBIE KIIOUEBOMY CJIOBY, ONPEAEISIOIINE €ro MPU3HAKY U CBOMCTBA;

® BBICTPAaUBATh JOIMUECKYIO LIENOYKY, COCTOSALIYIO U3 KIFOUEBOr0 CI0BA U COMOAYMHEHHBIX €MY CJIOB;

® BBIJEIATH OOLIUI MPU3HAK JIBYX WJIM HECKOJIBKHMX IPEJIMETOB WM ABJICHUN U OOBACHITH UX CXO/CTBO;

e O0BEIUHATH MpEAMEThl M SBJICHMS B TPYMINbI 110 ONPEAEICHHBIM IpPU3HAKaM, CPaBHHUBATh, KiaccuduuupoBaTb M 0000maTh (GakThl U
SBJICHUS;

® BBUIETATH SIBJICHHUE U3 OOLLIEro psijia APYTuX sIBICHUM;

® OIpeneNsiaTh 00CTOATENLCTBA, KOTOPbIE MPEIIECTBOBAIM BO3HUKHOBEHMIO CBSI3M MEXAY SIBJICHUSMH, M3 ATUX OOCTOSTENbCTB BBIIENIATH
OIpeJIeIAoNIe, CIOCOOHBIE ObITh MPUYMHOMN TAaHHOTO SIBIICHUS, BBISBIIATH IPUUMHBI U CIIEICTBUS SIBICHUI;

® CTPOUTH PACCYXKACHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJIEHUSM U OT YAaCTHBIX SIBJICHUM K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJCHHE Ha OCHOBE CPAaBHEHUS MIPEIMETOB U SIBJICHUMN, BBIJIEISIS IPU 3TOM OOIIME TPU3HAKY;

® y3Jararh NOJy4YEeHHYI0 MH(POpPMAIHIO, UHTEPIPETUPYS €€ B KOHTEKCTE pPelaeMoi 3a/1auu;

® CaMOCTOSITENIbHO YKa3blBaTh Ha MH(POpPMAIMIO, HYKJAIOUIYIOCS B MPOBEPKE, Mpeajaratb U NPUMEHSTh CIOCO0 IMPOBEPKU JTOCTOBEPHOCTHU
uH(popMaLINK;

e BepOaTU30BaTh YMOILMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 MCTOUHHKOM;

® OOBACHATH SBJIEHUS, NPOLECCHI, CBA3M M OTHOIIEHHUS, BBISBISEMBbIE B XOJE IIO3HABAaTENbHOM M MCCIEAOBATEILCKON AESITeTbHOCTU
(TpUBOIUTH OOBSICHEHUE C U3MEHEHHEM (OPMBI TIPEICTABIICHUS; OOBSCHATD, IETATU3UPYSI HIIH 0000111as1; 0OBSICHATH C 3aJJaHHON TOYKU 3PECHHUS ),

® BBIABIATH U HA3bIBaTh MPUYMUHBI COOBITHUS, SBJICHHS, B TOM YHCIIE BO3MOXHbBIE /Hanbosee BEPOSTHBIE MPUYUHBI, BOSMOXKHBIE TIOCIIECTBHS
3aJJaHHOM ITPUYMHBI, CAMOCTOSITENIBHO OCYILECTBIISAS IPUYNHHO-CIIEICTBEHHBIM aHAIN3;

e JenaTh BBIBOJ HAa OCHOBE KPUTHUECKOIO aHalM3a Pa3HbIX TOYEK 3pEHHUs, MOATBEPKIaTh BBIBOJ COOCTBEHHOM apryMeHTaluend wWiu
CaMOCTOSITENILHO MOTYYEHHBIMU TaHHBIMH.



7.

YMenue Co3aaBaTb, NMPUMCHATL U Hp€06pa3OBBIBaTL 3HAKW U CUMBOJIbI, MOACIN U CXCMbl IJIs1 PCUHICHUA y‘IGGHbIX U IIO3HaBaTCIbHBIX

3ama4d. O0yJaromuics CMOXKET:

0003HaYaTh CUMBOJIOM M 3HAKOM MPEAMET H/UJIH SIBIICHHE;

OTIPEJIENIATH JIOTUYECKHE CBSI3U MEXKAY MPEIMETaMH W/WIIN SBICHUSAMH, 0003HAYaTh TAHHBIE JIOTHYECKUE CBSI3M C TIOMOIIBIO 3HAKOB B CXEME;
co3J1aBaTh a0CTPAKTHBIN WM peabHBIN 00pa3 mpeaMeTa 1/uiTi sIBIICHHS,

CTPOUTH MOJIEIIH/CXEMY Ha OCHOBE YCIIOBHH 33/1a4M W/MIIH CIIOCO0a ee PerIeHus;

co37aBaTh BepOaNbHbIC, BEUICCTBCHHbIE M HMH(OPMALMOHHBIC MOJEIU C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa IS

OIIPECACIICHUA criocoba pE€CHuA 3a4a4 B COOTBETCTBUU C CHTyaHHCﬁ;

IpeoOpa30BbIBATE MOJENIH C LIEJIBIO BBIBIECHHS OOIIMX 3aKOHOB, ONPEICIISIONNX JaHHYIO IPEIMETHYIO 001aCTh;
MEPEBOJIUTh CIOKHYIO MO0 COCTaBy (MHOTOACIEKTHYI0) HH(OpManuio u3 Tpapuueckoro Hian (OPpMATN30BAHHOTO (CHMBOJILHOTO)

MIPEACTABJICHUS B TEKCTOBOE, 1 HA00OPOT;

CTPOUTH CXEMY, AJITOPUTM HeﬁCTBHﬂ, HUCIIPABJIATH WKW BOCCTAHABIIMBATb HEU3BECTHBIN pa”HecC aJirOpUTM Ha OCHOBC UMCIOIICIOCA 3HAHUA 00

O6T>6KT€, K KOTOPpOMY IIPUMCHSICTCA aJITOPUTM,

CTPOUTH JIOKA3aTENIbCTBO: MPSMOE, KOCBEHHOE, OT MIPOTHUBHOTO;
aHAIM3UPOBATh/pedIekcHpoBaTh OMBIT pa3paboTKU U peain3aluy y4eOHOro MPOeKTa, UCCIAEA0BaHUS (TEOPETHUECKOT0, IMIUPUUYECKOT0) Ha

OCHOBC HpC,HHO)KCHHOﬁ HpO6J’I€MHOI>i CUTyaluu, ITOCTaBJICHHON oeian /U 3a/IaHHBbIX KPUTCPUCB OLCHKH HpOHYKTa/pGSYJIBTaTa.

8.

CwmpbicnoBoe uteHue. O0yJaromuiicsi CMOXKET:
HAXOJIUTh B TEKCTE TpeOyeMyro HH(pOpMaIio (B COOTBETCTBUU C LIEJISIMU CBOCH JICATEIILHOCTH),
OpPUEHTUPOBATHCS B COJACPIKAHUU TEKCTa, MOHUMATh [ETOCTHBIA CMBICT TEKCTa, CTPYKTYpUPOBATH TEKCT;
yCTaHABIMBATh B3aUMOCBSI3b OMUCAHHBIX B TEKCTE COOBITUIA, SIBICHHH, TPOIIECCOB;
PE3IOMHUPOBATH IIIaBHYIO UJICI0 TEKCTA;
MpeoOpa3oBhIBATh TEKCT, «IIEPEBOMS» €ro B JAPYTYI0 MOAATBHOCTb, HHTEPIPETUPOBATh TEKCT (XYIOKECTBEHHBIH U HEXYT0KECTBEHHBIM —

y4eOHBIN, HAYYHO-TIOMYJISIPHBIH, HHPOPMAIIMOHHBIH, TeKCT non-fiction);

9.

KPUTHYCCKU OLICHUBATHL COACPIKAHUC U (bOpMy TCKCTA.
cDOpMI/IpOBaHI/Ie " pa3BUTHUC 3KOJIOTHYCCKOI'O0 MBIINUICHHA, YMCHUC TIPUMCHATL €TO B H03HaBaTeJ'ILHOI71, KOMMYHHKaTHBHOﬁ, COLIMAJIbHOM

MIpaKTUKE U MpodecCHOHaNbHON opueHTaluu. O0yJaromuics CMOXKET:

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
1

CMOXKCT:

OIPEJENATh CBOE OTHOLIEHUE K IIPUPOIHOMN Cpele;

aHAJIM3UPOBATh BIMSHHUE YKOJOTHUECKUX (PaKTOPOB HA Cpely OOMTAaHUS KUBBIX OPraHU3MOB;

IIPOBOJUTD IIPUYUHHBIN U BEPOSATHOCTHBIN aHAJIN3 DKOJIOTHUECKUX CUTYalUH;

MIPOTHO3UPOBATh U3MEHEHHSI CUTYAIlMU IIPU CMEHE JCHCTBHS OJHOTO (pakTopa Ha JeiicTBUE Ipyroro GpakTopa;
pPacIpoCTpaHsATh dKOJIOTUYECKHUE 3HAHUS U y4aCTBOBATh B IIPAKTUYECKUX JEJIaX 110 3aLIUTE OKPYXKAIOLIEN CPEIbI;
BBIpaXKaTh CBOE OTHOIICHUE K MIPUPOJIE Yepe3 PUCYHKU, COUMHEHUS], MOJIEIHU, IIPOEKTHbIE PAOOTHI.

0. PasButne MOTHBAllMKM K OBJIaJCHHIO KyJ'ILTypOﬁ AKTUBHOI'O HCIIOJB30BaHMA CJ'IOBB.pCfI U JpYrux IOHCKOBBIX CHCTCM. OquamHlHﬁCH



¢ OHIpcaAciIATh HGOGXOI{I/IMHG KIIFOYCBBIC ITOMCKOBBIC CJIOBA U 3aIIPOCHI;

® OCYHICCTBJIATH B3aHMOﬂCﬁCTBH€ C JJICKTPOHHBIMU IMOUCKOBBIMH CUCTCMAMU, CJIIOBAPSMU,

° (bOpMI/IpOBaTB MHOXCCTBCHHYIO BBI60pKy N3 ITIOUCKOBBIX HCTOYHUKOB AJIsA OG’BGKTI/IBI/ISaHI/II/I PE3YIbTATOB IIOMUCKA,
® COOTHOCHUTH IIOJTYYCHHBIC PC3YJIbTaThl IIOMCKA CO CBOCH ACATCIIBHOCTBIO.

Tunosble 32124 M0 (POPMHUPOBAHUIO IO3HABATEJIbHBIX ACHCTBHIL:
® [POEKTHI HA BHICTPAMBAHUE CTPATETUHU IMOUCKA PEUICHUS 3a]1aY;
® 3aJ]aYu Ha CEpUAIINIO, CPABHEHHUE, OLICHUBAHMUE;
® [POBEACHUE SMIIMPUYECKOTO UCCIIEAOBAHUSI;
® [POBEJACHUE TEOPETUUECKOTO UCCIEIOBAHUS;
® CMBICIIOBOE UTCHHE.

IIpoekTsi:
7 kaace
1. Ponb poccuiickux y4€HbIX B pa3BUTHH MaTemMaTuku. JI. Ditnep.
2. Pemenue nornyeckux 3aaad ¢ moMoIIbIo rpados.
8 knace
1. Ponb poceniickux yu€nsIx B pazsutun marematuku. A.H.Koamoropos.
2. Pa3noobpazHbie crocoObl penieHus: KBaJIpaTHBIX YPaBHEHUH.
9 kiacc
1. Yucna Gubonayym.
2. [IpocTeie U CI0KHBIE MPOLIEHTHI.
3. Kocmuueckas nporpamma u M.B.Kenpim.

(DOPMBI opraHusanvun yqe6H0-Hccne11013aTenLc1<of/'1 JACATCIIBHOCTH Ha YPOUYHBIX 3aHATUAX MOT'YT OBITH CJICAYIOUNIUMU:

o YpOK-UCCIIEJOBaHKE, YPOK-IabopaTopHsi, ypOK-TBOPUECKHI OTUET, YPOK U300peTaTenbCcTBa, YPOK «Y IUBUTEIBHOE PAIOM», YPOK — pacckas
00 Y4EHBIX, YPOK — 3alllUTa UCCIeI0BATEIbCKUX MPOEKTOB, YPOK — SKCIEPTH3a, YPOK «IlaTeHT Ha OTKpPBITHE», YPOK OTKPHITHIX MBICIIEH;
o y4eOHBI HKCHEPUMEHT, KOTOPbIM MO3BOJIIET OPraHMW30BaTh OCBOEHUE TAaKHUX JJIEMEHTOB MHCCIEI0BAaTEIbCKONW JIeATENbHOCTH, Kak



IUTAHUPOBAHKE U MPOBECHNUE YKCIIEPUMEHTA, 00padOTKa U aHaJIM3 €ro PE3yJIbTaTOB;
J JIOMalIllHee 3aJaHhe MCCIIEeI0BATENbCKOIO XapakTepa MOXKET codyeTaTh B ce0e pa3sHOOOpa3Hble BU/IbI, IPHUEM MTO3BOJISET IPOBECTH yueOHOE
UCCIIeIOBaHKE, JOCTATOYHO MIPOTSHKEHHOE BO BPEMEHHU.

KommyHukatusubie YY /|

11.  YmeHue opraHu3oBbIBaTh Yy4ye€OHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIbHOCTh C YUYUTEIEM M CBEpCTHUKaMM; paboTaTb
WHJMBUYAIHO W B TPYIIE: HaXoAuTh oOIIee pelieHue U paspemiath KOH(MIMKTHI Ha OCHOBE COTJIACOBAaHMS MO3MLIMNA W Yy4eTa HHTEpPECOB;
(bopMyIHMpOBaTh, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHHE. O0yUaromuiCs CMOXKET:

— OIPENENsITh BO3MOXKHBIE POJIM B COBMECTHOU J€ATEIbHOCTH;

— UIPaTh ONPEAEICHHYIO POJIb B COBMECTHOM ACATENBHOCTH;

— MpPUHAMATh TO3HMIHUIO COOECeTHWKA, MOHMMAs IMO3UIHMIO JAPYroro, pa3jindarh B €ro pedyn: MHEHHE (TOYKY 3PEHHs), JT0Ka3aTeIbCTBO
(aprymMeHTBI), GaKThI, THTIOTE3bI, AKCHOMBI, TEOPUH;

— OIpeAessATh CBOM JEHCTBUS U JeHCTBUS apTHEPa, KOTOPbIE CIIOCOOCTBOBAIM MJIU MPEMSTCTBOBAIMN IPOJYKTUBHOW KOMMYHHKAILIUH;

— CTPOUTH NO3UTHBHBIE OTHOIICHHUS B ITpoLiecce Y4eOHOM U M03HABaTENbHOMN AESATEIbHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAaHHO OTCTAaWBATh CBOIO TOYKY 3pEHHUS, B JUCKYCCUU YMETh BBIIBUraThb KOHTPApryMEHTHI, nepedpazupoBarb
CBOIO MBICIIb (BJIaJICHUE MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH );

— KPUTHYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM IIPHU3HABaTh OIIMOOYHOCTH CBOETO MHEHHs (€CIM OHO TaKOBO) U
KOPPEKTHPOBATh €T0;

— TIpeasiarath ajJbTEPHATUBHOE pPEIlIEHUE B KOH(QIUKTHON CUTYalUH;

— BBIJENATH OOLIYIO0 TOUKY 3pE€HUS B AUCKYCCUU;

— JIOroBapHBaThCs O MpaBUJIaX U BOIpocax i 00CyKJIEHHUS B COOTBETCTBUM C ITOCTABJIEHHOMW Iepel TPYyIIoH 3a1auei;

— OpraHu30BbIBaTh yueOHOE B3aMMOJEHCTBHE B TpymIe (ONpeaensTh o0lue elu, pacupeaessaTh PO, JOroBapuBaThCs APYT C APYTOM H T.
1.);

— YCTpaHATh B paMKax JUaJiora pa3pbiBbl B KOMMYHHUKAIIUK, 00YCIOBICHHbIE HETIOHUMaHHEM/HETIPUATUEM CO CTOPOHBI cOOECEeTHIKA 3aauH,
(bOopMBbI MU COZepKaHUS Thajora.

12. YMeHue 0CO3HAaHHO HCIOJb30BATH PEUEBBIE CPEICTBA B COOTBETCTBMU C 3a/Jadeii KOMMYHMKALMU Ul BBIPAXKEHMS CBOUX UYYBCTB,
MBbICIIEl U TMOTpeOHOCTEH JUIsl TUIAHWPOBAHUSI U PETYNSALUU CBOEH NESATENbHOCTH; BJIaJ€HHE YCTHOW M NMHCbMEHHOH pPEuYbl0, MOHOJOTHYECKOM
KOHTEKCTHOM peubto. O0y4aronuiics CMOXKET:

® OMNpeensiTh 3ajauy KOMMYHUKAIIUA U B COOTBETCTBUH C HEH OTOMpPATh PeUeBbI€ CPE/ICTBA;
0TOMpPATh U UCIOIH30BaTh PEUYEBBIE CPEJCTBA B MPOIIECCE KOMMYHHUKAIIMU C IPYTHUMHU JIFOJbMU (JIMAJIOT B Iape, B Majou Ipyme U T. [1.);
MIPEJICTaBIATh B YCTHOW MIJIM MUCbMEHHOU (popMe pa3BepHYTHIH M1aH COOCTBEHHOM AESITEIbHOCTH;
co0JII0AaTh HOPMBI ITYOJIMYHON PEeYH, perjiaMeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBUM C KOMMYHUKAaTUBHOM 3a/1a4eil;

BBICKA3bIBaTh 1 0OOCHOBBIBATh MHEHUE (CYK/IEHUE) U 3alpaliuBaTh MHEHUE TApTHEPA B paMKax JMajora;



® TPUHUMATH PEIICHUE B XOJIC TUAJIOTA M COTJIACOBBIBATH €TI0 C COOECETHUKOM;

® C03/1aBaTh MUCHMEHHBIC «KJIMITUPOBAHHBIC» U OPUTUHAIBHBIC TEKCTHI C UCTIOIH30BAHUEM HEOOXOUMBIX PEUYECBBIX CPE/ICTB;

® UCIOJIB30BaTh BepOaibHbIE CPEACTBA (CPEeICTBA JIOTMUECKON CBS3H) AJIs BBIIEICHHS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHUS;

® UCIOJIB30BaTh HEBepOaIbHbIE CPEACTBA WU HATJISIIHBIE MaTepHallbl, TOATOTOBICHHbIE/OTOOpAHHBIE MTOJI PYKOBOJICTBOM YUUTEIIS;

e JenaTh OLIEHOYHBIN BBIBOJ O JOCTM)KEHHUU LENM KOMMYHHMKAI[UM HETOCPEICTBEHHO IOCNEe 3aBEpPIICHHs] KOMMYHUKATUBHOTO KOHTaKTa U
00OCHOBBIBATh €TO.

13.  ®opmupoBaHHe U Pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH UCIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN (Janee —
HKT). OGy4daromuiicss CMOXKeT:

® [ICTICHANPABICHHO MCKATh U MCIOJIB30BaTh MH()OPMAIIMOHHBIE PECYPChl, HEOOXOIUMBIE AJISi pEelICHHs] Y4eOHBIX M MPAKTHYECKHX 3a/ad C
nomouipto cpeacts UKT;

e BEIOHUpaTh, CTPOUTH U HCIIOJIB30BATh aJIEKBATHYIO MH(DOPMAIIMOHHYIO MOJENb IS MepeJayd CBOUX MBICIEH CpelCcTBaMH €CTECTBEHHBIX U
(bopMabHBIX SI3BIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHHKAIUH;

® BBIJICIATH HH(POPMAIIMOHHBIN aCTIEKT 3a7a4H, OTIEPHPOBATH JAHHBIMHU, HCIIOJIB30BaTh MOJICNIb PEUICHHUS 33]1a4H;

® JICIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH (BKJIOYAsi BEIOOP aJ€KBATHBIX 3a/lau€ WHCTPYMEHTAIBHBIX IPOTrPAMMHO-aIllapaTHBIX CPEICTB U
CEpBHCOB) AJIsl pelieHuss WH(OOPMALMOHHBIX M KOMMYHUKALMOHHBIX Y4eOHBIX 3a/1ad, B TOM 4YHCJIe: BBIYHMCICHUE, HAMHUCAHWE MUCEM, COYMHEHUU,
JOKJIa/I0B, pedepaToB, CO3JaHNue TPE3eHTALNN 1 Jp.;

® UCIOJB30BaTh UHGOPMAIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3aaBaTh MH(OPMAIIMOHHBIE PECYPCHl PA3HOTO TUMA M JUIsl Pa3HBIX ayJuTOpUil, coOmtonaTh MHGOPMAIMOHHYIO TWTHMEHY U TIpaBHia
MH(POPMAIIMOHHOHN 0€30MacHOCTH.

Tunosble 321244 10 GOPMUPOBAHHI0O KOMMYHHKATHBHBIX el CTBUI

e Ha y4eT MO3MIIMU TapTHepa,
® Ha OpPraHU3aIlMI0 M OCYIIECTBICHUE COTPYTHHYCCTRA,
e Ha nepeaayy HHGOPMAIUU B OTOOpaKEHUE MTPEIMETHOTO COICPIKAHMS,
® TPCHWHTH KOMMYHUKATHBHBIX HABBIKOB;
® pOJICBBIC UTPHI.
npeomMemuule:

1) bopmupoBaHue MpeACTaBICHUN 0 MaTeMaTHKE KaK O METOJIe TIO3HAHUS JICHCTBUTEILHOCTH, MIO3BOJISIFOIIEM OTMCHIBATh M U3ydYaTh peasibHbIC
IIPOLIECCHI U SIBJICHMS;

2) pa3BUTHE YMEHHUI paboTaTh ¢ y4eOHBIM MAaTEMAaTHUYSCKMM TEKCTOM (aHAU3UPOBATh, W3BJCKATh HEOOXOIUMYIO MH(POPMAIHIO), TOYHO H
IpPaMOTHO BBIpaXKaThb CBOM MBICIM C MPUMEHEHHEM MaTeMaTHYeCKOW TEPMHHOJIOTUM U CHMBOJIMKH, MPOBOAMTH KIACCU(PHUKAIMM, JIOTHYECKHUE
000CHOBaHUS, 1OKA3aTEIbLCTBA MATEMATUYECKUX YTBEPKICHHUIA;



3) pa3BUTHE TPEACTABJIICHUI O YUCIIC M YHCIOBBIX CHUCTEMaxX OT HATYpajbHBIX 10 JCHCTBUTEIBHBIX YHCEN, OBJIAJICHUC HABBIKAMH YCTHBIX,
MACbMEHHBIX, THCTPYMEHTAJIbHBIX BHIYUCICHU;

3) OBJIaICHUEC TCOMETPHUYCCKHM SI3BIKOM; Pa3BUTHE YMEHHs HCIIOIb30BaTh €ro JJIsl OMUCAHUS IPEIAMETOB OKPYKAIOLIETO MHUPA; pa3BUTHE
MIPOCTPAHCTBEHHBIX MPEICTaBICHUN, N300pa3UTENbHBIX YMEHHH, HABHIKOB T€OMETPUUYECKUX ITOCTPOCHHIA;

4) popMuUpOBaHUE CHCTEMAaTHYECKUX 3HAHUN O TUIOCKUX (PUTypax M UX CBOWCTBAX, MPEACTABICHUN O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJNAX;
pa3BUTHE YMEHHMM MOJECIMPOBAHUS pEANbHBIX CHUTyallMil Ha A3bIKE TI'€OMETPUH, MCCIECIOBAHUS IIOCTPOCHHOM MOJEIM C HCIOJIb30BaHUEM
FEOMETPUYECKUX MOHATHU;

5) oByasieHle TMPOCTEUIIMMH CIIOCOOaMH TPEICTABICHUS W aHajiM3a CTATHMCTHYCCKMX JaHHBIX; (DOPMHUpPOBAHHE MPEICTABICHUA O
CTaTUCTHYECKMX 3aKOHOMEPHOCTSX B PEalbHOM MHUPE M O PAa3JIMYHBIX CIIOCO0aX MX M3YYeHHs, O MPOCTEHUIINX BEPOSTHOCTHBIX MOJAETSAX; pa3BUTHE
YMEHHI Hu3BJIeKaTh MHQPOpPMAIIMIO, MPEACTAaBICHHYI0 B TaOlMlax, Ha JuarpamMmax, rpadukax, OMHMCHIBaTh U aHAIU3UPOBATH MACCHBBI UHCIIOBBIX
JAHHBIX C IIOMOIIBIO MOAXOMAIINX CTATUCTUYECKUX XAPAKTEPUCTHUK, UCIIONIB30BAaTh IOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYKAKOLIUX SBJICHUN IIPU
MIPUHATUN PELICHUI;

6) pa3BUTHE yMEHHI TMPUMEHSITh M3YYCHHBIC MOHSTHS, PE3YJbTaThl, METOABI Ul PEIICHHs 3aJad MPAaKTUYECKOro XapakTepa M 3aaad u3
CMEXKHBIX TUCHUIUIMH C UCIIOJIb30BAHUEM NPU HEOOXOJUMOCTH CIIPABOYHBIX MaTepUaioB, KOMIIBIOTEpPA, MOJB30BATHCS OICHKOW M MPUKHUIKON MPH
IIPAKTUYECKUX pacu€rax;

7) bopmupoBanue HHGOPMAIIMOHHOW M AITOPUTMUYECKOU KYJIbTYPbI; (OPMHUpPOBAHHE MPEICTABICHUS O KOMIIBIOTEPE KaK YHHBEPCAIbLHOM
ycTpoicTBe 00paboTKH HH(OpPMAIMK; Pa3BUTHE OCHOBHBIX HABBIKOB M YMEHHUH HCITOJIb30BaHUS KOMITBIOTEPHBIX YCTPOICTB;

8) bopmupoBanue ymeHuit (Gopmamu3alUUd M CTPYKTYPHPOBaHHsS HHGOPMAIMHM, YMEHHs BbIOHpaTh CHOCOO TMPEACTABICHUS JaHHBIX B
COOTBETCTBHH C IOCTaBJICHHOM 3ajjaueil — TaONMIIbl, CXEMBbI, IpaUKH, TUarpaMMBbl, C UCIOJb30BAHUEM COOTBETCTBYIOIIMX MPOIPAMMHBIX CPENICTB
00pabOTKHU TaHHBIX;

9) popmupoBaHNEe HABBHIKOB M YMEHHH 0€30MAaCHOrO M II€JIeCOO0Pa3HOro MOBEICHHsS NMPH padoTe ¢ KOMIBIOTCPHBIMH MPOrpaMMaMH M B
WuTepHere, ymMeHusi cOOMIOAATh HOPMBI HHPOPMAIIHOHHOM STUKHU U TpaBa.



BeinmyckHuk HayunTes B 7-9 Kkiaccax
(17151 KCI0JIb30BAHHUS B MOBCEIHEBHOM KU3HU U
o0ecrneyeHsi BO3MOKHOCTH YCIIEITHOTO MPOA0JIKEHHSI
o0pa3oBaHusi Ha 0230BOM YPOBHeE)

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYUThCA B 7-9
KJIaccax UIsl o0ecneyeHHs1 BO3MOKHOCTH YCIIeLIHOT O
NPoAoJKeHUsI 00pa3oBaHusi Ha 6230BOM U yIi1y0JIéHHOM
YPOBHSIX

DJIeMEeHTbI TeOPUuM -OnepupoBath Ha  0a30BOM ypOBHel HOHATUAMU: | - Onepupoeamz;2 NOHAMUAMU: onpeoeienue, meopemd,
MHOKECTB 1 MHOYKECTBO, JJIEMEHT  MHOXXECTBA, IIOAMHOXECTBO, | AKCUOMA, MHOICECME0, XAPAKMEPUCMUKU MHOMICECmad,
MaTeMaTUu4eCKoOu IIPUHAIJIEKHOCTD, NeMeHm MHOJCecmed, nycmoe, KOHeuHoe U OeCKOHeyHoe
JIOTUKHU -3aJaBaTh MHOXKECTBA IIEPEYNUCIIEHUEM HUX DJIICMEHTOB; MHOIHCECNBO, NOOMHONCECBO, NPUHAONEHCHOCTD,

-HaXOJUTh TE€peceueHue, OObEIMHEHHE, MOAMHOKECTBO B | BKIIOUEHUE, PABEHCIBO MHONCECME;

MPOCTEUIIINX CUTYaAlUSIX; - U300pasicamv MHONCECMBA U OMHOUWIEHUE MHOICECME C

-OIIEPUPOBATH Ha 0a3oBOM YpOBHE MOHATUAMHU: | HOMOWbIO KpY208 Jiiiepa;

OompeleIeHUE, akCuoMa, TeOpeMa, 10Ka3aTenbCTBO, - onpeodensamb NPUHAOLEHCHOCMb JIEMEHMA MHOICECMBY,

[IPUBOIUTH IIPUMEPEI u KOHTPIIPUMEPEI TUISL | 00BbeOUHEeHUIO U NepeceyeHu0 MHOXCeCM8;

MOJITBEPKHEHUSI CBOUX BBICKa3bIBAHU I - 3a0a8amb  MHOJCECMBO C NOMOWbIO NepeyucieHus
2JIEMEHMOo8, C106EeCHO020 ONUCAHUSL,

- onepuposams NOHAMUAMU. BblCKA3bIGANHUE, UCIMUHHOCMb U
JIOJHCHOCMb  BbICKA3LIBAHUS, OMPUYAHUE BbICKA3LIBAHUL,
onepayuu HAO BbICKA3LIGAHUAMU: U, UIU, He, YCIOBHble
8bICKA3bI8AHUSL (UMNIUKAYUU),

- CmMpoumsb 8bICKA3bI6AHUSL, OMPUYAHUS 8bICKA3bIGAHUI.

B noBceqHeBHOM KU3HU U NIPU M3YYEHUM APYTUX NPeIMeTOB:

- HCIIOJIB30BaThb rpaq)nqecxoe MNpEACTABJICHUEC MHOKCCTB | @ CmMpoums Yeno4Ku yM03am;oqumZ HA OCHo8ée

JUIS ONMCAHMSI PEANTbHBIX TIPOLECCOB M SIBICHUH, IIPH | UCHOIb308AHUS NPAGUIL IOSUKU,

PEIICHUH 3a]a4 APYTHX y4EOHBIX IIPEIMETOB. UCNOABL308AMb MHOJCECMBA, Onepayuu ¢ MHOXMNCeCmeamu, ux
epaguueckoe npeocmasienue 0l ONUCAHUSA PealbHbIX
npoyeccos u A61eHull

Yucaa - OmnepupoBath Ha 0a30BOM YpOBHE MOHATHIMH: | - Onepuposamv NOHAMUAMU: MHONCECMEO HAMYPATbHBIX

HaTypaJIbHOE YHCIIO, LIEJ0€ YHUCIIO, OOBIKHOBEHHAs JIPOOb,
JecaTUYHas JipoOb, CMENIaHHas JpoOb, palMoHaAIBbHOE

yucen, MHOIMCECM B0 yeiblx yuceui, MHOIMHCECMBO
PAUYUOHANBbHBIX YUCE, UppayuOHAJIbHOE YUCIIO, K@a()pal’l’IHblZZ

'3ech 1 nanee — pacro3HaBaTh KOHKPETHBIE IPUMEPH! OOIIHX TIOHSTHIT IO XapaKTEepHBIM IPHU3HAKAM, BHITOIHSTH ASHCTBUS B COOTBETCTBHH C ONPEIEICHIEM H IPOCTSHIITIMY
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATh IPUMEPaMH OOIINE TOHSTHS.
2 o o

31ecs U gajnee — 3HaTh ONpeeNiCHIe OHATHS, YMETh IMOSICHATh €r0 CMBICH, YMETh HCIIONB30BaTh MOHATHE U €r0 CBOMCTBA MPH NMPOBEIACHUN PACCYKICHHH, T0Ka3aTeIbCTB,

pelIeHnH 3a1ad.




YHCII0, ApUPMETUIECKUIA KBaJPaTHBIN KOPEHD;
-MCIIOJIb30BaTh CBOMCTBA YMCENl U MpaBUjia JIEUCTBUM TPHU
BBITIOJTHCHUH BBIYMCIICHU;

-MCIIOJIb30BaTh MPU3HAKHU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu
BBITIOJIHCHUH BBIYMCIICHUHN U PEIICHUN HECJIOXKHBIX 3a/a4;

- BBIIOJHATH OKPYIJICHHEC palWOHAJIBHBIX YHCECI B
COOTBCTCTBUH C ITpaBUJIAMU;
-OICHUBATh 3HA4YCHHUC KBaJApaTHOTO KOpH: u3

IOJIOXKHUTCIBHOI'O IICJI0T0 YHCJIa,
- pacCiio3HaBaTh palMOHAJIBHBIC 1 UPpPpAllMOHAJIBHBIC YHCJIA,
- CpaBHHBATL YHUCJIA.

KOpeHb, MHOICECBO oeticmeumenbHvlx yucer,
2eomempudecKkas UHmMmepnpemayus HAmypaibHblX, UYevlx,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE],

- NOHUMamv U OOBACHAMb CMbICT NOSUYUOHHOU 3aNUCU
HAmMypaibHo2o Yucia,

- BLINOJHAMb BLIYUCTEHUS, 8 MOM YUCTEe C UCNOIb30BAHUEM
NPUEMO8 PaYUOHATILHBIX 8bIYUCTICHU,

- BLINONHAMb OKpY2lleHue PAYUOHANbHBIX YUCel ¢ 3d0AHHOU
MOYHOCMbIO,

- CPasHUBAMb PAYUOHATbHBIE U UPPAYUOHATIbHbIE YUCILA

- npeocmasiams payuoOHaIbHOE YUCIO 8 8UOe O0eCAMUYHOU
opobu

- YRopsa004ueamsy 4ucid, 3anucanHvle 8 8uoe 0ObIKHOBEHHOU
U 0ecsamuyHou Opoou;

- Haxogutb HOJl u HOK wuymcen u ucnonb3oBarh UX NpU
peleHuy 3ajau.

B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:

- OLICHMBAaTh pE3yJbTaTbl BBIYUCIECHUNH IMpU PELICHUU
MPAKTUYECKUX 3a7ay;

- BBIMOJIHATh CPAaBHEHHE YHCEIl B PEAIbHBIX CUTYAlUsX;

- COCTaBIISITh YHWCJIOBBIE BBIPAKEHUS MPU PELICHUH
OPaKTUYEeCKUX 3ajJad M 3aJad M3 Jpyrux y4eOHBIX
PEIMETOB.

- NpuMeHAmb NpAuUad NPUOTIUNCEHHBIX BbIYUCTEHUL NpU
peweHuU NPpakmuyeckux 3a0ay U peulenuu 3a0ay Opyeux
VUeOHbIX NPeoMemos;

- GLINONHAMb CPAGHEHUe pPe3YIbIMaAmos GblYUCIeHUL NpU
peweHuu  NpaKkmuyeckux — 3aday, 6  MmMOM  YUcie
NPUOTUHNCEHHBIX BbIYUCTICHULL,

- COCMaBIamb U OYEHUBAMb YUCIO0BbLE BbIPAICEHUS NPU
peuleHuy npaKkmu4eckux 3a0ad u 3a0ay u3 Opyeux y4eomvix
npeomemos;

- 3aNUCLIBAMb U OKPY2IIsiMb YUCTIO08ble 3HAYEHUS PealbHbIX
8EeUYUH C UCNONb308AHUEM PAZHBIX CUCEM USMEPEHUS.

To:xkaecTBeHHbIE
npeodpazoBaHus

- BreinonaHsaTh HCCJIOKHBIC HpCO6paSOBaHI/I$I JJIsA
BBIYHCIICHUA 3HAYCHUHU YHCJIOBBIX BBIP a}KeHHﬁ,
CoACpKAMMX CTCNICHU C HATypaJbHBIM I1I0KAa34aTCIICM,

CTEINEHN C LEIbIM OTPULIATEIIHBIM [TOKA3aTENIEM;

- BBIIOJHATH  HECJOXKHbIE TMPeoOpa3oBaHMs  LIEIBIX
BBIPQXXEHHI: pacKppIBaTh CKOOKH, MPUBOAMTH MOJOOHBIE
claraeMsle;

- Onepupoeamb NOHRAMUAMU CMENEeHUu C HamypajilbHbIM

nokasamenem, CmMeneHu ¢  YeabiM — OMpPUyameibHbim
noxkazamesnem;

- BBINOAHAMbB  NPeoOPA308AHUS  YENbIX  BbIPANCCHULL:
Oelicmeust ¢  OOHOYNIeHAMU  (CNLOJCEeHUe,  GblYUMAHUe,

VMHOJICeHUe), O0elcmeus ¢ MHO2OUeHamMu (Crodcenue,
gbluUmMaHue, YMHONCEHUe),




- HCIOJIb30BaTh (OPMYJIBI COKPAIIEHHOTO yMHOKEHHS
(kBazpaT cyMMbl, KBaApaT pPa3HOCTH, PA3HOCTb KBAJpaTOB)
JUISL YIPOILIEHUS BIYMCIICHUI 3HAYEHUN BBIPAXKEHUI;

- BBIIOJHATH HECIOXHbIE IpeoOpa3oBaHUs  JAPOOHO-
JUHEUHBIX BBIPAJKCHUM W BBIPAXEHUN C KBaJApPAaTHBIMU
KOPHSIMH.

- BLINONHAMb PA3NONACEHUE MHO20YNEeHO8 HA MHONMCUMENU
OOHUM U3 CHOCO008. BbIHECeHUe 3a CKOOKY, epynnuposKd,
UCNONb308aHUE POPMYTI COKPAUWEHHO20 YMHONCEHUS,

- gblOeNIAMb KBAOPAM CYMMbL U PAZHOCMU OOHOUICHOB,

- PACKAA0bI8aAMb HA MHONCUMENU KBAOPAMHBILL  MPEXUIEH,

- BbINOIHAMbL NPEoOPA308AHUS BLIPANCEHULL, COOEPHCAUJUX
cmeneHu ¢ YeibiMu OMmpUYAmMenbHbIMU NOKA3AMeNsIMU,
nepexooums Om 3anUCU 8 6uUOe CMeNneHu ¢ Yelblm
ompuyamenbHbiM HOKA3amenem K 3anucu 6 suoe opoou,

- BLINOJHAMb  NPeobpazoearus  OPOOHO-PAYUOHATLHBIX
BbIPANCEHUIL: COKpawjeHue opobell, npuseoeHue
aneebpaudeckux  Opobell K  obwemy  3HameHamenio,
CHI0JICeHUe, YMHOMCEeHUe, OelleHue aneebpaudeckux opoobeil,
8036edeHuUe aneebpauyeckol Opoou 6 HAMypaibHYI0 U Yelyio
OMpUYaAmenbHy0 CMmeneHs,

- BbINOIHAMbL NPeoOPA308AHUS BBIPANCEHUL, COOEPIHCAUUX
K6aopamubvle KOpHU,

- gbloensimb K8a0pam CYMMbl WIU PAZHOCMU O8YYJIeHd 6
BbIPAINCEHUSAX, COOEPHCAUUX KBAOPAMHBLE KOPHU,

- BbINOIHAMb NPEoOPA308AHUS BBIPANCEHUL, COOEPICAUIUX
MOOYTIb.

B noBcetHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

- IOHUMATb CMBICJI 3alTUCH YUCJIa B CTAHJAPTHOM BUJIC,
- OneprupoBaTh Ha 0a30BOM YPOBHC IOHATHUECM
«CTaHJapTHad 3alrcCh YUCiia».

- GLINOJHAMb NPeodpPa306anus U Oelucmeus ¢ HUcIamu,
3ANUCAHHBIMU 8 CMAHOAPTHOM 8Ude;

- GbINOIHAMb NPE0OPA3068aAHUs ANICEOPAUYECKUX BbIPANCEHUU
npu peutenuu 3a0a4 Opy2ux yueOHvix npeomMemos.

YpaBHeHust u
HepaBeHCTBa

- OnepupoBaTh Ha 6a30BOM YpOBHE MOHSTHUSIMH: PABEHCTBO,
YHCJIOBOE PABEHCTBO, YPABHEHME, KOpPEHb YypaBHEHUS,
pellieHne ypaBHEHUs, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEellIeHNE HEPABEHCTBA;

- TpOBEPATH CIPaBEAJIMBOCTh YHCIOBBIX PABEHCTB H
HEPABEHCTB;

- pemath JMHEMHbIE HEpPAaBEHCTBA U
HEPABEHCTBA, CBOJSAIIMUECS K JIMHEHHBIM,

HECIIOKHBIC

- Onepuposamv HOHAMUAMU: YPAGHEHUe, HEPABEHCM B0,
KOpeHb YPAGHEeHUs, peuleHue HepaseHcmed, pasHOCUTbHbIE
ypasHeHus, obnacmo onpeoeneHus VpasHenusl
(Hepasencmea, cucmemul ypagHeHUll Ul HEPABEHCME),

- pewiamyv JUHelHble YPAGHEeHUs. U YPABHEHUs, C800UMble K
JIUHENIHBIM C NOMOWbIO MONCOECNEEHHBIX NPe0OPA308aHULL
- pewiams K8AOpammuvle YpasHeHUus U YPasHeHUs, c800UMble
K KBAOPAMHbIM  C  NOMOWDIO  MONCOECHBEHHbIX




- pemiaTh CHCTEMbl HECIOXKHBIX JIMHEHHBIX YpaBHEHUH,
HEPABEHCTB;

- TPOBEPATH, SBISACTCA U JAHHOE YHCIO PEUICHHEM
ypaBHEHUs (HEPaBEHCTBA);

- pemiath KBaJpaTHbIC ypaBHEHUS MO (opMylie KOpHEH
KBaJIPAaTHOTO ypaBHEHUS;

- m300pakaTh pEIICHUsS HEPaBEHCTB M WX CHCTEM Ha

YHCIIOBOM MPAMOI.

npeobpazosanuii;
- pewams OpoOOHO-TUHElIHblEe YPABGHEHUSL,
- pewams npocmeliuiue UppayUoHaIbHble YPAGHEHUS 8UOd

\/f (x)=a, \/f (x) :\Ilg(x) ;
n .
- pewiamsb ypasHenus euoa X =a;
- pewamv  ypasuenus — cnocobOM — paziodceHus.  Hd
MHOJICUMENU U 3aMEHbl NEPEMEHHO,
- UCNONBb306aMb MEMOO UHMEPEAN06 OISl PeUIeHUS YelblX U

OpOOHO-PAYUOHATLHBIX HEPABEHCMNS,
- pewiamsv JuUHelHble YPAGHEHUs U HepaseHCmed C

napamempamu,
- pewiamv  HeClOdNCHble  K8AOpammuvie VPAGHEHUs C
napamempom,
- peulamsv HeClOodNCHble CUCMEeMbl JTUHEUHbIX YPAGHeHUll ¢
napamempamu,

- peulantb HeCHl0JMCHblE YPABHEHUA 6 YEJIbIX YUCIAX.

B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:

- COCTaBJIAThH U PELIATh JIMHEWHbIE YPAaBHEHHUS IIPU PELICHUU
3a/1a4, BOSHUKAIOIIMX B APYTUX YYEOHBIX IpeaMeTax.

- cocmasnamv U pewams  JUHelHble U KEAOpammubvle
VDaBHeHUs, YPAGHeHUs, K HUM CBOOsAwUecs, CUCmembl
JIUHEIHBIX YPAGHEHUL, HEPABEHCME NpPU PeueHuUu 3a0ay
Opyeux yueoHvlx npeomemos;

- BbINOJHAMbL  OYEHK)Y Npagoonooodus  pe3yibmamos,
NOIYYAeMbIX NpU  peuleHuu JTUHEUHbIX U  K8AOPAMHBIX
VPABHEHUll U cucmem JUHEUHbIX VPAGHEHUU U HepaseHCme
npu peweHuu 3a0ay Opyaux y4eoHvix npeomemos;

- 8bIOUpPAMb COOMEEMCMEYIOWUe YPAGHEHUsl, HEPABECHCMBA
Unu  ux cucmemsvl Ol COCMABLEHUL MAMEeMAmMu4ecKkol
MoOenu 3A0aHHOU PealbHOU Cumyayuu uiu NpuKIaoHou
3a0ayu;

- yMemb UHMepnpemupo8ams HONYYEHHbIU NPU peueHun
VDABHEHUs, HepaseHcmed Ul CUCmeMbl pe3yibmam 6
KOHmMeKcme 3a0aHHOU peanbHOl Cumyayuu Uil NPUKIaoHou
3a0ayu.

DyHKIUHT

- HaxoguTh 3HaueHne QyHKIHMH MO 3aJJaHHOMY 3HAYEHUIO

- Onepuposambw HNOHAMUAMU dynxyuonanvuas




apryMeHTa;

- HaXOJUTh 3HAYEHHUE apryMEeHTa IO 33JaHHOMY 3HAUYEHHUIO
(GYHKIIMY B HECTIOKHBIX CUTYAIUSX;

- ONpeleNsTh MOJOXKEHHE TOYKM MO e€ KOoopauHaTam,
KOOPAMHATBI TOYKHU IO €€ MOJO0KEHUIO HAa KOOPJAMHATHOM
IJIOCKOCTH;

- 10 rpa)uKy HaXOAUTH 0OJACTh ONpPEESICHHs, MHOXECTBO
3HAYEHUH, HYJU byHKIIH, MIPOMEXYTKH
3HAKOMOCTOSIHCTBA, IPOMEKYTKH BO3PACTAHUS U YObIBAHUS,
HauOoJIbIlIee U HAaMMEHbIIee 3HAaUeHUs (YHKIIUU;

- CTPOHTD TpaduK JIMHEHHOHN (PyHKINH;

- TpOBEpATh, SBISETCS NI JaHHBIA Tpaduk rpapuKom
3alaHHOW (QyHKIWMH (JTMHCWHOHN, KBagpaTWIHOW, 0OpaTHOU
MPOMOPLUUOHATIEHOCTH);

- OIpeAesATh NPUOIMKEHHBIE 3HAUEHUSI KOOPAUHAT TOYKH
nepecedeHus rpaQuKoB QYHKIIHIA;

- omepupoBaTb Ha 0a30BOM  ypOBHE
MOCIIE0BATEIHHOCTD, apudmernueckas
reoMeTpHuuecKas porpeccus;

- pelath 3a7a4d Ha IPOrPECCHH, B KOTOPBIX OTBET MOXKET
OBbITh TOJIy4eH HENOCPEICTBEHHBIM MOACUETOM O3
MPUMEHEHUs (HOPMYIL.

TTOHSTHSIMH:
nmporpeccus,

saeucumocms,  QyHKyus, epagux  @GyHkyuu, cnocoowl
300aHUsL  (PYHKYUU, apeymenm u 3HaueHue QOYHKYuu,
obnacmv onpeodeieHuss U MHONCECMBO 3HAYEHUl (HYHKYUuU,
HYAU  (YHKYUU,  NPOMENCYMKU  3HAKONOCHOSHCMEA,
MOHOMOHHOCMb Qyuryuu, 4éMHOCMb/HEeYEMHOCMb
dynxyuu;

- cmpoumb 2paguKku TUHEUHOU, KEaOpamuyHou QyHKYul,
00pamHoll  NPONOPYUOHATLHOCTU, ¢dynkyuu  suoa:

K
y=a+——. y="x.y=Ix, y=|x;

- Ha npumepe KeaOpAMUYHOU (QYHKYUU, UCHONB30B8AMb
npeobpazosanus epaguxa gynkyuu Y=f(X) o nocmpoenus
epagpuros Gynxyuii y =af (kx+b)+c;

- cocmasnsims YpaeHenus NPIMou no 3a0aHHbIM YCI0GUIM.:
npoxooseln — depe3 08¢  MOYKU  C  3A0AHHLIMU
Koopounamamu, Hnpoxooswel uvepes OAHHYIO MOYKY U
NapanieibHot OaHHOU NPAMOU

- uccnedogams GYHKYUIo no eé epaghuxy;,

- HAX0O0UMb MHONCECMEO 3HAYEHUN, HYIU, NPOMENCYMKU

3HAKONOCMOAHCMEA, ~ MOHOMOHHOCMU — K8AOPAMUYHOU
dynxyuu;

- onepuposamv  NOHAMUAMU:  NOCIE008AMENTbHOCHID,
apugmemuueckas npoepeccus, 2eomempuyeckas
npoepeccusi;

- pewiams 3a0a4u HA apumMemuyecKyro u 2eomMempuieckyio
npozpeccuro.

B noBceaqHeBHOM KHU3HHU U IPU U3YYCHHUH NIPYIUX NPEAMETOB:

-  WCIONIb30BaTh TpaUKU  peanbHBIX MPOIECCOB U
3aBUCUMOCTEH /I ONPEeNICHUs UX CBOMCTB (HAaMOOJbIITHE
M HauMEHbIIWE 3HAYEHUs, MPOMEXYTKH BO3pacTaHusi M
yObIBaHMS, OO0JACTH TMOJOKUTEIBHBIX W OTPHUIATEIBHBIX
3HAYEHUH U T.I1.);

- UCTIOJIb30BaTh CBOMCTBA JMHEHHOW QYHKINH U ee Tpaduk
IIPH PENICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

- WIIOCMPUPOBAmMs €  NOMOWDBIO  2paguKka  peanbHyio
3a8UCUMOCTb UTU NPOYECC NO UX XAPAKMEPUCTNUKAM;

- UCnoav30eamv  ceolicmea U 2paguk  KeaopamuyHou
@yHkyuu npu  pewtenuu 3a0ay U3 Opyeux y4eOHbvIX
npeomemos.

CraTucruka u

- NmeTh MpCaACTaBJIICHUC (0) CTaTUCTUYCCKUX

- Onepupoeamb NOHAMUAMU. CmoJOYamvie U Kpyzoebvle




Teopust
BepOsATHOCTEM

XapaKTePUCTUKAX, BEPOSITHOCTH CIIYYalHOTO COOBITHSA,
KOMOWHATOPHBIX 3aj1a4ax;

- pemiaTh MPOCTEHUINE KOMOWHATOPHBIC 3aa4d METOJO0M
IPSIMOTO U OPTaHU30BAHHOTO MEepedopa;

- TpPEICTaBISATh JaHHBIE B BHJAC TaOMIMII,
rpaduKoB;

- YuTaTh UHHOPMAITUIO, MPEACTABICHHYIO B BUJEC TAOJIUIIBI,
JarpaMMel, Tpaduka;

- ONpENENSITh OCHOBHBIE CTATHCTUYCCKUE XAPAKTEPUCTUKH
YHCIIOBBIX HAOOPOB;

- OIICHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIIINX CITydasx;
- UIMETh IMPEJICTABIICHUE O POJIM 3aKOHA OOJBIIUX YHCEN B
MACCOBBIX SIBJICHUSIX.

JIAarpamMm,

ouazpammvl, maoauysbl OAHHBIX, CpedHee apugmemuiecKoe,
Meouana, Hauboabuee U HauMeHbulee 3HAYeHUs. 8blOOPKU,
pazmax 8vlOOpPKU, OUcCnepcus u cmaHoapmuoe OmKIOHeHuUe,
CYUAUHASL USMEHYUBOCTLb,

- uzsieKamv UHGopmayuio, NPeoCmasieHHylo 6 mabauyax,
Ha ouazpammax, epagukax,

- cocmasnams maoauysl, CMpoums OUASPAMMbL U 2PADUKU
Ha OCHOBE OAHHbIX,

- onepupogamv  ROHAMUAMU.  hakmopuan
nepecmanoeKu u covemanus, mpeyoroHuk Ilackans;
- NpUMEHAMb NPABUNO  NPOU3BEOCHUs. NpU  peuleHun
KOMOUHAMOPHBIX 3A0aY,

- Onepuposamsv NOHAMUAMU: CLYYAUHbII ONbIM, CLYYAUHBIU
8b100p, UCHbIMAHUe, IeMEeHMAPHOe CAVYaliHoe cobvlmue

uucia,

(ucxo0),  Knaccuueckoe — onpedeieHue - 8epPOAMHOCHMU
cyuaino2o  cobvimus, — onepayuu  HAO  CAYYAUHBIMU
cobvimusamu,

- npedcmasiams UHGHOPMAYUIO ¢ NOMowbIo Kpy208 Jiliepa;
- pemaTh 3aJ1a4yv Ha BBIYHCICHUE BEPOATHOCTH C MOJICUYETOM
KOJIMYECTBA BAPUAHTOB C MOMOIIBI0 KOMOMHATOPHKH.

B noBceqHeBHOM KH3HHU U IPU U3YYCHHUH NIPYIUX MPEAMETOB:

- OLIEHHWBATh KOJMYECTBO BO3MOXKHBIX BapHUaHTOB METOJOM
nepebopa;

- UMETh MPEJICTABICHHUE O POJIM MPAKTHUECKU TOCTOBEPHBIX
Y MaJIOBEPOSTHBIX COOBITUI;

- CpaBHHMBAaTh OCHOBHBIE CTaTUCTUYECKHE XapPaKTEPUCTUKH,
MOJYyYECHHBIE B MPOLIECCE PEIICHUs MPUKIAAHON 3a1ayu,
W3YYEHHUS PEATbHOTO SIBJICHHUS,

- OLICHUBATb BEPOATHOCTH PCAJIBHBIX COOBITHI U SIBJICHUI B
HECJIO)KHBIX CUTYAIIHSX.

- u361eKamv, UHMEPNPemuposams U npeodpazoevleans
uHgopmayuro,  npeocmasieHHyro 8  madbauyax, Ha
ouazpammax, epapukax, ompaxicarwyro ceoucmea u
XapakxmepucmuKu peaibHbiX NPoYecco8 U a61eHull;

- onpeodensims Cmamucmu4eckue XapaKkmepucmuru 6bl00poK
no mabauyam, OuacpamMmam, 2papuxkam, GblNOJIHAMb
cpasHenue 8 3a8UCUMOCIU OM Yeau PeueHUsl 3a0adu,

- OIICHUBATh BEPOSTHOCTh PEATLHBIX COOBITHI U SIBIICHUH.

TekcToBBIC 32124H

- Pemate Hecno)kHBIE CIOKETHBIE 3a7]a4H Pa3HBIX THIIOB HA
BCe apu(MeTnyecKue NeUCTBUS;

- CTPOHUTHh MOJENb YCJIOBHS 3adaud (B BUIE TaOJUIIHI,
CXEeMbI, PHUCYHKA WJIM YpaBHEHHs), B KOTOPOW JaHbI

- Pewiams npocmvlie u clodcuvie 3a0ayu pa3Hblx munos, a
makoice 3a0a4u NOSbIUEHHOU MPYOHOCTU,

- UCnoIb306amv pasmble Kpamkue 3anucu Kak Mooenu
MEKCMOB CNIONCHLIX 3a0ay Oisi NOCMPOEHUs NOUCKOBOU




3HAYCHHUA OBYX U3 TpéX B3aUMOCBA3aHHBIX BCIWYHUH, C
LIEJIBIO TIOUCKA PELICHUs 3a1a4H;

- OCYHIECTBJIATH CIIOCOO TOMCKAa peIIeHus 3a7ayd, B
KOTOPOM PacCyXJI€HHE CTPOUTCS OT YCIOBUS K TPeOOBAHUIO
WIN OT TPEOOBAHUS K YCIIOBHIO;

- COCTaBJIATH IUIAH PEIICHUs 3a1a4H;

- BBIACJIATD 3Tallbl pCHICHUA 3a1a4U,

- MHTEPNPETHPOBATH BBIYUCIUTEIbHBIE pE3YJbTaThl B
3aja4de, UCCIE0BATh TOJIYYEHHOE PELICHNE 3a1a4H;

- 3HaThb pa3lMuyMe CKOpocTell oObekTa B CTOAYEH BOIE,
IMPOTHUB TCUYCHHUA U 110 TCUHCHUIO PCKU,

- pelaTh 3aJlauyd Ha HAaXOXJIEHUE YacTH YMcia U 4Mcia 10
€ro YacTu;

- pelarth 3aJ1auu pa3HbIX THIIOB (Ha paboTy, Ha MOKYIIKH, Ha
IIBI/I)KGHI/IG), CBA3LIBAIOIIUX TpWU BCIWYMHBI, BbIACIATH
STUBEJIUYMHBI U OTHOLICHUS MEXIY HUMU;

- HaXOAMTH MPOIIEHT OT YKCIIA, YUCIIO TI0 MPOIEHTY OT HETO,
HaXOJUTh IPOLEHTHOE CHUXKEHHWE WIM IPOLIEHTHOE
IIOBBIIICHUE BECIIMYHUHEI,

- pemiath HECJOXHbBIE JIOTHUECKHE 3aJauyd  METOJIOM
pacCyXJIeHUM.

cXeMbl U peuteHus 3a0ay;

- pazniuuams Mooeib mekcma u Mooelb peuleHus 3a0ayu,
KOHCMPYUpo8ams K OOHOU MOOeNU peuleHusi HeCl0HCHOU
3a0ayu pasHvle Mooenu meKcma 3a0ayi;

- 3HAMb U NPUMEHAMb 00a CNOCO6A NOUCKA peuleHus 3a0ay
(om mpebosanus K yCio8uio u om yciosus K mpeoosanuro),

- MOOEnUPO8ams paccyicoeHuss npu noucKe peuenus 3a0ay
¢ NOMOWBIO epag-cxemul,

- @blOeNsIMb 2MANbl  peuwleHuss 3a0auu U COoOepHCaHue
Kaostc0o20 smana,

- yMemb 8b10Upamsb ONMUMATbHBII MEMOO peuleHus 3a0aiu
U 0CO3HABaMb 6b100pP MmO, PACCMAMPUBANb PAZTUUHbLE
MemoObl, HAXO0O0UMb paAsHble peuleHus 3a0ayu, eciu
B03MOJICHO,

- QHAU3UPOBAMb 3aMPYOHEHUS NPU PeUeHUU 3A0aY,

- BBLINOJHAMb PA3TUYHbIE NPEoOPA308aHUS NPEOTONCEHHOU
3a0a4u, KOHCMPYUpPO8ams HO8ble 3a0adu U3 OAHHOU, 8 MOM
yucie obpammvie;

- UHMeEPNPemupos8ams BbIYUCIUMENbHbIE De3VIbMamsl 6
3a0aue, UCC1e0068amv NOLYYEHHOE PetleHue 3a0au;

- GHAMU3UPOBAMb BCEBO3MOJCHLIE CUMYAUUU B3AUMHO2O
pacnonodcenuss  08yX  00beKmMo8 U UBMEHEeHUe  UX
Xapakxmepucmux npu COBMEeCmHOM OBUNCEHUU (CKOPOCMb,
8peMs, paccmosiHue) npu peueHuu 3a0ay Ha 08UNCeHUE 08YX
00beKmMo8 Kax 6 O0OHOM, MAaK U 6 NPOMUBONONONCHBIX
HANPasiIeHusIx;

- Uccne0o8amsv BCE8O3MOMNCHbIE CUMYAYUU NPU peuleHun
3a0au Ha O8UdNCEHUe N0 peKe, pAcCMampuéams pasHvle
cucmemvl OMc4éma,

- pewiams pasHooOpasHvle 3a0a4 «HaA YaAcmuy,

- pewams 1 060CHOBIBAMb C80€ pelleHUe 3a0ay (8bl0esmb
MamemMamuyeckylo 0CHO8Y) HA HAXO0AHCOeHUe YaACmu YUcaa U
Yucia no e20 4acmu HA OCHOB8e KOHKPEMHO20 CMblCIa
opoou;

- 0CO3HABAMb U 0DBACHAMb UOSHMUYHOCb 3A0AY DA3HBIX




MUNnos, CeA3bIBAIWUX MpU GelUdUHbl (Ha pabomy, Ha
NOKYNKU, HA OB8UJICeHUe). 6blOeNsimb MU  GeIUUUHbL U
OMHOWIEHUS MeHCOy HUMU, NPUMEHAMb UX NpU peuleHuu
3a0a4, KOHCMPYUposamsv coOCMEeHHble 3a0a4 YKA3AHHLIX
munos;

- 8lademsb OCHOBHLIMU MeMOOaAMU PpeuleHUsl 3a0ay Ha cmecu,
CNa8bl, KOHYEHMPAYUu,

- pewams 3a0ayu HA NPOYEHMbl, 8 MOM YUCTE, CLONCHbIE
npoyeHmol ¢ 060CHOBAHUEM, UCNONIL3VA PA3HbIE CNOCOObL,

- pewams no2uieckue 3a0adu pasHbIMU Cnocobamiu, 8 mom
yucne, ¢ 08ymsa oOnokamu u ¢ mpems OJOKAMU OAHHLIX C
HOMOWbIO MAbaUY,

- pewamsv 3a0ayu N0 KOMOUHAMOpUKe U  Meopuu
8EPOSMHOCMEN  HA  OCHOBE UCHONb30BAHUSL  U3YUEHHBIX
Memo0o08 u 000CHOBbIBAMb pelUeHUe;

- pewamsv HeClOdCHble 3a0auu N0  MAMeMamuiecKkol
cmamucmuke;

- 081a0emb OCHOBHLIMU MEMOOAMU PEeULeHUsl CIONHCEMHbIX
3a0au:  apugmemuueckull,  aneebpaudeckuti, nepeoop
BAPUAHMOB, 2eOMEeMPUYECKUL, cPAPUYECKULl, NPUMEHIMb UX
8 HOBbIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBcetHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

- BbIJIBUI'aTb THUIIOTE3BI O BO3MOXHBIX MMPEACIBbHBIX
3HAYCHUAX UCKOMBIX B 3a1a4C BCINYHNH (I[eﬂaTB HpI/IKI/II[KY).

- evldenamb  NpU  peuleHuu  3a0ay  Xapakmepucmuku
paccmampusaemol. 8 3adave Cumyayuu, OmIuUdHble Om
peanvHvix  (me, OmM  KOMOPbIX  aAOCMPAaupos8alucy),
KOHCMPYUpO8amv  HO8ble CUMyayuu ¢ Y4émom IMmux
Xapakxmepucmux, 8 4acmHOCmU, NpU peuweHuu 3a0ai Ha
KOHYeHmpayuu, y4umsl8ams NIOMHOCMb 8eujecmad;

- pewamb U KOHCMPYUPOBAMb  3A0ayu HA  OCHOGE
PACCMOMPEHUs.  PeanbHblX —CUmyayuil, 68 KOMOpPbIX He
mpebyemcs mouHblll GbIYUCTUNENbHBLU PEe3VIbMam,

- peuwiamv 3a0ayu HA OBUdNCEHUEe NO peKe, PACCMampueds
PpasHvle cucmembvl Omcyema.

HUcrtopus
MATEeMAaTHKH

- OnuceiBaTh OTACJIBHBIC  BBIJAIOIIUECA PE3YJIbTATHI,
MOJIYYCHHBIC B XOAC PAa3BUTHUA MATCMATHKU KaK HAYKHU;

- Xapa:cmepus’oeamt; 6K1a0 ebl()aiou;uxc;z mamemamuKkos 6
paseumue mamemamuKku U UHbIX HAYYHblX 06Jzacmeﬁ;




- 3HaTh IpUMEPbl MAaTEMATHUYECKUX OTKPBITUM U HX
aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMHUPHOU NCTOpHUEN;
- IOHUMATh POJIb MATEMATUKHU B pa3BUTUM Poccuu.

= NOHUMambv pojib mMmamemamuxKu 6 paseumuu Poccuu.

Metoanl
MAaTEeMaTUKH

- BeiOupaTh noaxoasiimuii U3y4eHHBIM METOJ JJIsl PEIICHUH
M3Y4YEHHBIX TUIIOB MaTEMAaTUYECKHUX 3a/1a4;

- IPUBOJUTH MPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEM
B OKpYXKalollel JEHCTBUTEIBHOCTH W MPOU3BEACHUAX
HCKYCCTBA.

- HUcnomnvzys  usyuenHvie  Memoobl, npoeooums
00KA3amenbCmeo, bINOIHAMb ONPOBEPHCEHUE,

- 8blOUpPaAmMb U3YUYEHHble MemoObl U UX KOMOUHayuu O0is
PpeweHUss MamemMamuyeckux 3a0au,

- UCNONB3068AMb Mamemamuyeckue 3HAHUA OIS ONUCAHUSA

3aKOHOMEpHOCmel 6 OKpyxcarwel 0eucmsumenrbHOCmy u
npouU38e0eHUsAX UCKYCCMBA,

- NpuMeHAmb npocmeuuiue NpPoSpaAMMHbIE CPEeOCmed U
9NEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCEMbl NPU peuleHUU
Mamemamuyeckux 3a0adu.

COAEPXAHUE YYEBHOI'O ITIPEAMETA

DJIEeMEeHTBI TEOPHH MHOKECTB 1 MATEMATHYECKOH JIOTHKH

Cornacho ®I'OC ocHoBHOro o0miero o0pa3oBaHHs B Kypc MaTeMaTHKH BBeAEH pasjen «Jloruka», KOTOpBIM HE IpenroJaraet
AOIOJIHHUTECIBHBIX YaCOB HAa HM3YYCHUU W BCTPAUBACTCA B PA3JIMYHBIC TEMBI KYPCOB MAaTCMATUKHU W NPCABAPACTCA O3HAKOMIICHHEM C JJICMCHTAMU
TEOPUU MHOKECTB.

MHo:xkecTBa U OTHOLIEHUSI MKy HUMU

MHO)KCCTBO, xapakmepucmu4decKkoe CBOUCMEBO MHOJCeEcmea, JDJICMEHT MHOXKECTBA, nycmoe, KOHedHoe, beckoneuynoe MHOICECmE0.
[TonmHOXecTBO. OTHOILIEHUE MPHUHAJIEKHOCTH, BKIIOYEHMS, PAaBEHCTBA. DJIEMEHTbl MHOXECTBA, CIOCOOBI 3a/laHusl MHOXECTB, pACHO3HABAHUE
NOOMHOANCECE U INEMEHMO8 NOOMHONCECME C UCTIONb308AHUEM Kpyecoe 317L/l€pa.

Onepanum HaJ MHOKeCTBaMHU

[Tepeceuenne 1 00ObeTUHEHNE MHOXKECTB. Pasznocms mHodcecms, oononnenue muodxcecmsa. Mumepnpemayusi onepayuii Ha0 MHOMCECMEAMU C
nomowbio kpy2os Jiinepa.

DJIeMEeHTHI JIOTHKH

Omnpenenenue. YTBepkIeHUs. AKCHOMBI U TeopeMbl. [lokazarenbcTBo. JlokazaTenbeTBO OT IpoTuBHOrO. Teopema, obpaTHas nanHoi. [Ipumep
U KOHTPIIpUMED.

Bricka3biBaHus

HCTUHHOCTD M JIO)KHOCTH BBICKa3bIBaHUs. ClodicHble u npocmoie @vickazviéanus. Onepayuu HAO BbICKAZLIGAHUAMU C UCHOJb30BAHUEM
JI02UYECKUX CEA30K. U, UNU, He. Y CN06Hble BbICKA3bIBAHUA (UMNAUKAYULL).

Yuciaa

PanuonanbHbIe yncIa



MHOXeCTBO palMoHaNbHBIX uyHced. CpaBHEHHE pallMOHAIBHBIX uHucen. JIeWcTBUS C palMOHATIBHBIMH 4HCIaMH. [Ipedcmasnenue
PAYUOHANBHO2O YUCTA OECAMUYHOU OPOObIO.

HppaunuoHajbHbIe YHCIa

[Tonsatne wmppanmoHanpHOro uucia. Pacno3HaBaHue uppauuMoHaiIbHbIX uucen. [Ipumepsl nokaszarenbcTB B anredpe. MppaunoHaabHOCTH

qncna\/z . Ilpumenenue B reometpun. Cpasnenue uppayuonaivhbix yucen. Muoocecmeo oeticmeumenshvix 4ucer.

ToxnecTBeHHbIE IPe00PaA30BaAHUS

YucioBble 1 OyKBEeHHbIE BBIPAKEHHS

Bripaxkenue ¢ nepemeHHoi. 3HaueHue BoipaxxeHus. [logcTaHoBKa BhIpaK€HUN BMECTO IEPEMEHHBIX.

Heabie BoIpakeHust

CreneHnb ¢ HaTypaJbHBIM MTOKa3zaTeneM U e€ cBoiicTBa. [IpeobpazoBanus BeIpaKeHUH, COepKAIIUX CTENIEHU C HATypalIbHBIM MTOKA3aTEJIEM.

OnnouneH, mMHOrowieH. JIeMCTBUS € OJHOWIEHAMH M MHOTO4YJeHaMHU (CIIOKEHHUE, BBIUMTAHUE, YMHOXKEHHE). DOopMysbl COKpaIIEHHOTO
YMHOXEHHSI: pa3HOCTh KBaJIPaTOB, KBaIpaT CYMMBI M pa3HOCTH. Pa3iokeHne MHOTOYJIeHa HA MHOXKHUTEIU: BHIHECEHHE O0IEro MHOKUTENS 33 CKOOKH,
2PYNNUPOBKA, NPUMEHeHUEe POPMYI COKPAUWEHHO20 YMHOMN cenus. Keaopammubiii mpéxunen, paznodcenue K6aOpamHo2o mpeéxuieHa Ha MHOMCUMENU.

JIpo0HO-panuOHAIbHBIE BHIPAKEHU S

CrermeHb ¢ 11eNbIM TIOKa3aTeneM. [IpeoOpa3oBaHue ApOOHO-TMHEWHBIX BRIPAXKCHUN: CIIOKEHUE, YMHOKEHUE, JACNIeHUE. Aieedpauneckas opoos.
Jonycmumvle 3HaueHus nepemeHHvIX 6 OpOOHO-payuUoHaIbHBIX ebipadicenusx. Coxkpawenue ancebpaudeckux opooeu. Ilpusedenue ancedpauveckux
Opobetl k obwemy 3Hamenamento. /lelicmeus ¢ aneebpauyeckumu OpooAMU. CIOHCEHUe, BbIUUMAHUE, YMHOJCEHUe, 0elleHUe, 8036€0eHUe 8 CEeNeHb.

IIpeobpazosanue vipasicenuti, cOOEPAHCAUUX 3HAK MOOYIIA.

KBaapaTnbie kopuun

ApudmeTndecknii KBaapaTHbI KopeHb. [IpeoOpa3oBaHue BhIpakeHUH, COMEPKAIINX KBaJpaTHBIE KOPHU: YMHOXKECHHE, JIEJICHHE, BIHECEHUE
MHO>KUTENS U3-T10]] 3HAKa KOPHS, 8HeceHue MHOMCUmesi N0O 3HAK KOPHSL.

YpaBHeHHUs M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

YpaBHeHus

[TonsiTie ypaBHEHUs W KOpHS ypaBHeHUs. [IpedcmaeneHue o pasHocunvHocmu ypasHenuti. Qbnacms onpeodeneHus ypasHenus (obaacmo
00NyCMUMbIX 3HAYEHUL NePeMeHHOLL).

JIuneiiHOe ypaBHeHHE H €ro KOPHH

Pemienne nuHEWHBIX ypaBHEHUW. Jlumeuinoe ypasnenue ¢ napamempom. Konuuecmeo kopmeti numetinoco ypaeuenus. Pewenue nuneunwvix
VPasHeHUull ¢ napamempom.

KBaapaTHoe ypaBHeHHE U €r0 KOPHH

KBanpatuele ypaBHeHus. HemonHble KBaapaTHblE ypaBHEHUA. J[MCKpUMHHAHT KBaJgpaTHOTO ypaBHeHUs. DopMyna KOpHEH KBaapaTHOTO
ypaBHeHus. Teopema Buema. Teopema, oopamuas meopeme Buema. Pemienne KBaApaTHBIX YpaBHEHUN: UCIIOIB30BaHUE (DOPMYIIBI I HAXOXKICHUS
KOpHEH, epaghuueckuii Memoo peuieHus, paznodxcenue Ha MHOMCUmenu, noobop KopHell ¢ UCNOb308aHuem meopemvl Buema. Konuuecmeo xopmet



K68AOpAMHO20 YPAGHEHUs 68 3A8UCUMOCIU OM €20 OUCKpumunanma. buxeaopamnvle ypasnenus. Ypaenenus, ceooumvie K TUHEUHbIM U K8AOPAMHBIM.
Ksaopammnuie ypasnenus ¢ napamempom.

JIpoGHO-panuoOHAJIbHBIE YPABHEHUS

Pemenue nmpocredmux ApoOHO-TUHEHHBIX YpaBHEHUH. Pewerue 0poOHO-payuoHaibHbIX YPAGHEHULL.

Memoowbl pewenus ypasueHuil: Memoobl paAGHOCUIbHBIX NPEoOPA308AHULL, MEMOO 3AMeHbl nepeMeHHOU, epaguyueckuil memod. Hcnoavzosanue
C80UCME (YYHKYUL NPU petueHUU YPaBHEeHULL.

Ipocmetiwue uppayuonanvhvle ypasHenus 6uod | /f (x)=a, \/f (x) = \/g (x) -

Vpaeuenus euoa X" = a .Ypaeuenus 6 yenvix uuciax.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ IByMs IepeMeHHbIMU. JIMHEliHOe ypaBHEHHE ¢ IBYMs NMEPEeMEHHBIMU. [Ipsamasn Kak epaguueckas unmepnpemayus ITUHEeUHO20
VPaBHeHUs C 08YMsl NePeMEHHbIMU.

[TonsiTHe cuctemsl ypaBHeHH. Perenue cucteMbl ypaBHEHU.

MeToap! peleHus CUCTeM JTHHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMU: epaghuieckuii Memoo, Memoo CI0H#CeHUsl, METOJI TIOJICTAHOBKH.

Cucmembl TUHEUHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHCcTBa. CBOMCTBA UNCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBeiIMBOCTH HEPABEHCTB MPH 3a/IJaHHBIX 3HAYEHUSIX [1EPEMEHHBbIX.

HepasenctBo ¢ nepemenHoit. CTporue m HecTporue HepaBeHCTBa. (OOacmbv onpeoenenusi HepaseHcmea (00aacmes 0ONYCMUMbBIX 3HAYEHUl
nepemeHHol).

Pemenne nuHeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue K6a0pamuvlx HepageHCmaE: UCNONb308AHUE CEOUCME U 2paAdUKA K8AOPAMUYHOU QYHKYUU,
Memoo0 UHMEPBANO0S. 3anuch peuieHus KeaopamHo20 HepaseHcmed.

Pewenue yenvix u 0pobHO-payuonanibHuIX HEPA8eHCmMe MemoooM UHMEPEAIOs.

Cucrembl HepaBeHCTB

CucrteMbl HEpPaBEHCTB C OAHOI nepeMeHHOH. PemieHne cucreM HEpPaBEHCTB ¢ OAHOIN NMEpEeMEHHOM: JMHEWHBIX, kéaopamHuix. VI300paxeHue
pEIIeHNs CUCTEMBl HEPABEHCTB Ha YHUCIOBOM NMPSIMOM. 3alIUCh PELICHHS] CHCTEMbl HEPABEHCTB.

DOyHKIUHA

IHonsitne pyHkumuu

JlekapToBbI KOOpAMHATHI Ha IUIOCKOCTH. DOpMUpOBaHME MPEACTABICHUNA O METalpeAMETHOM IMOHATUU «KOOpAWHATBD». CrocoObl 3aaaHust
GyHKIUI: aHAMUTUYECKUH, rpaduueckuii, Tabnuunbiil. ['padux dyHkuuu. [Ipumepbl QyHKIMIM, MOTydaeMbIX B MPOLIECCE MCCIEAOBAHUS Pa3IMUHbIX
peanbHBIX MPOLECCOB M pelleHHs 3ajad. 3HaueHue (QyHKUIuU B Touke. CBoicTBa (yHKUUI: 00NAcTh OMpeAeseHHs, MHOXXECTBO 3HAYCHUH, HYIH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, YEMHOCMb/HeUémHOCmb, TPOMEXYTKH BO3pacTaHUs U yObIBaHMs, HauOoJibllee M HaMMEHbIIEe 3HAYCHHUS.
HccnenoBanue GpyHKImu mo e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie ynxyuu.

JIuneiinas pyHKuus



CgoiicTBa 1 rpaduk JuHeHHON GyHKIMH. YTI0BO# K03 duiment npsmoii. Pacnionoxxenue rpaduka mMHERHON (QYyHKIUN B 3aBUCUMOCTH OT €&
yriioBoro koddduimenta u cBoO0IHOTO WieHa. Haxoocoenue kodghuyuenmos nunetiHo GyHKyuu no 3a0aHHbIM YCA0BUIM. NPOXOACOEHUE NPAMOLL
uepes 08e MoOUKU € 3a0AHHBIMU KOOPOUHAMAMU, NPOXOICOEHUe NPAMOU Yepe3 OAHHYI0 MOYKY U NApaLlebHOU OAHHOU NPIMOU.

KBagparuunasa pyHkums

CpoiicTBa 1 rpaduk KBagpaTu4HON QyHKUIMM (mapadona). [locmpoenue epaguka keadpamuynou yHkyuu no mouxkam. Haxoxnenue Hymnen
KBaJIpaTUYHON QYHKINU, MHOMCECBA 3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

OOpaTHast NPONOPUHOHAIBHOCTD

k
CaoiicTBa QyHKIIUU Y = K y = —. l'unepbona.
X x

I'pagpuxu @ynxyuii. Ilpeodpasosanue spapura gyuxyuu 'y = f(X) onsa nocmpoenus epaguros @ynxyuii 6uoa y =af (kx+b)+c.

Tpagpusu s y =a+——, y=\x,y=3x, y=||.
+

IMocaenoBaTeJJLHOCTH H POTPECCHH

UwucmoBasi MOCIEAOBATEIBLHOCTh. [IpyMephl YHCIOBBIX TIOCICIOBATEIIBHOCTEH. beckoHewHbIe TOCIen0BaTebHOCTH. Apudmernyeckas
nporpeccusi u e€ cBoMcTBa. [ eomeTpuyeckas nporpeccus. Popmyna obweeo wieHa u cymmvl N NEPeblX UIeH08 apUuphmMemuieckoll u 2eomMempuieckoul
npoepeccuil. Cxo0auasacs ceomempuyecKkas npocpeccus.

Penienne TeKCTOBBIX 32124

3anaum Ha Bce apudMeTHUECKHUeE AelHCTBUA

Perennie TekcTOBBIX 3a/1a4 apupMeTHIECKUM criocoboM. Vcnonb3oBanue TaOIHIl, CXeM, YepPTEeKel, APYTrUX CPENICTB MPEICTABICHUS JaHHbBIX
MIPY PEIICHUY 33J1a4H.

3agaumn Ha IBMKeHHE, pa00Ty M MOKYIIKH

AHaIM3 BO3MOXHBIX CHUTYyallMid B3aWMMHOTO PACIIOJIOKEHUSI 0OBEKTOB NPU WX JIBIKEHUH, COOTHONICHUS OOBEMOB BBITIOIHSAEMBIX Pa0OT MPHU
COBMECTHOI1 pabore.

3aga4yu HA YACTH, 10, TPOIEHTHI

Pemennie 3a1au Ha HaxXOXKJEHHE YaCTH YKCIAa U YMCIA MO ero YacTu. PemieHue 3ajad Ha MpOIEHTH U gonu. [IpuMeHeHue mpomnopuuii mpu
peIIeHNH 3a/ad.

Jloruyeckue 3a1a4u

Pemrenune normueckux 3angad. Peuwenue nocuueckux 3a0ay ¢ nomMoubio epagos, mabauy.

OcHOBHbIE MeTO/bI pPellleHHs1 TEKCTOBBIX 3aJa4: apudMeTHdecKuil, anredpandeckuii, mepedop BapuaHTOB. [lepguunsie npeocmasienus o
Opyaux memooax peweHus 3a0ay (ceomempuyeckue u epaguueckue memoonl).

CTaTHCTHKA U TeopHs BEPOSITHOCTENH

Crarucruka

TabnuuHoe U rpaduyueckoe mpeCTaBICHHE TaHHBIX, CTOI0YAThIE U KPYTOBBIE JUArpaMMbl, rpaduKu, MPUMEHEHNUE TuarpaMm U rpadukoB Asis
OIMCAaHUs 3aBHCUMOCTECH peaJbHBIX BEIIMYUH, W3BJICUCHHE WHGOpPMANWU W3 TaOmWil, auarpaMM W rpadukoB. OmnucaTelbHBIC CTATHCTHYECKUE



MOKa3aTelr YWCIOBBIX HA0OpOB: cpeaHee apudMeTHdeckoe, Mmeduara, HAaMOONbIIee W HAWMEHbIEE 3Ha4YeHWs. Mepbl pacceuBaHHS: pa3Max,
oucnepcusi u CmaHoapmHoe OmKJIOHeHue.

CrnyuaiiHas ©”3MEHYMBOCTh. MI3MeHUMBOCTD IpU U3MeEpeHUsiX. Pewarowue npasuia. 3aKkonomepHocmu 8 U3SMEHYUBbIX BENUUUHAX.

Cuayuaiinbie cOOBITHS

CrnydvaiiHble ONBITHI (IKCIEPUMEHTHI), AJIEMEHTApHbBIE Cly4dailHble COOBITHS (McXozbl). BeposrHocTu snemeHTapHBIX coObITHHA. COOBITHS B
CIIy4alHBIX JKCIEPUMEHTaX M OJaronpusATCTBYIOIINME AJIEMEHTapHbIEe COObITUS. BeposiTHOoCTH citydallHbIX cOOBITHH. ONBITBI ¢ PAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU. Kiaccndyeckne BEpOSITHOCTHBIE OIBITHI C MCIIOJIb30BAaHHEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuii ¢ noMoubio
ouazpamm Dinepa. [Ipomusononodcuvle cobvimus, odveounenue u nepecevernue coooimui. Ilpasuno croscenuss eeposimuocmeti. Cuyyainsiii 86100p.
IIpeocmasnenue sxcnepumenma 6 sude depesa. Hezasucumvle codvimus. YmuooceHue eeposmuocmeri He3agucumvix coovimuii. Ilocneoosamenvhoie
Hezagucumvle ucnvimanus. llpeacraBienre o He3aBUCUMbIX COOBITHSX B KU3HHU.

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymnoocenus, nepecmanosxu, axmopuan uucia. Couemanus u uucio cowemawnuti. Qopmyna uucia covemaruil. TpeyeonrbHuK
llackans. Onvimel ¢ OONLUWUM YUCTOM PABHOBOZMONCHLIX IIEMEHMAPHLIX coObimull. Buluucienue eeposmuocmeii 6 onvlmax ¢ HpuUMeHeHuem
Kombunamopuwix ghopmyn. Ucneimanus bepnynnu. Yenex u neyoaua. Beposmunocmu cobvimuil 6 cepuu ucnvimanuti bepruynnu.

Cnyuaiinvle éenuyuHbl

3nakomcmeo co CryyauHLIMU GEIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKDEemHbIX CHyYauHulx eeauduH. Pacnpedenenue eeposmuocmeil.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuyeckozo odxcudanus. Illonamue o 3axkone Oonvwiux uucen. HMzmepenue eeposmuocmel.
IIpumenenue 3aKoHa OONLUWUX YUCEN 8 COYUONO2UU, CIPAXOBAHUU, 8 30PABOOXPAHEHUU, OOecneyeHUuU 6e30NACHOCMU HACeNeHUs 8 Ype38blUalHbIX
cUmMyayusx.

HUcropus MaTeMaTuKH

Bosnuxnoeenue mamemamuxu kax nayku, smanvl e€ paseumus. Ocnoguvie pazoenvl Mamemamuxu. Boloarowuecs mamemamuky u ux 6x1ao 6
passumue HayKu.

beckoneunocmo mnooicecmea npocmuix uucen. Yucna u onunvl ompeskos. Payuonanvuvie uucna. Ilompedbnocms 6 uppayuonanbHbix Yuciax.
LlIkona IMugazopa

3apoorcoenue ancebpol 6 neopax apupmemuxu. An-Xopesmu. Poocoenue dOyxeennou cumeonuxu. I1.@epma, @. Buem, P. [exapm. Hcmopus
80NPOCA O HAXO0MNCOeHUU (GopmyN KopHel ancebpaudeckux ypasHeHuil cmeneHeti, oonvuux wemvipéx. H. Tapmanvsa, /. Kapoano, HX. Abeny,
O.1anya.

Tossnenue memooa KoOOpOUHAm, NO3BONANOWE20 NEPEBOOUMb ceoMempuyecKue 00beKmul Ha A3bIK aneeopul. [losenenue epaguros ynkyuil. P.
Hexapm, I[1. @epma. [Ipumepvt paznuynvix cucmem KOOPOUHAM.

3adaua Jleonapoo Iluzanckoeo (Pubonayuu) o kponukax, uucia Qubonayuu. 3adaua o waxmamuou docke. CX00UMOCMb 2e0MempUdecKoll
npozpeccuu.

Hcmoku meopuu eeposmuocmeii: cmpaxosoe oeno, azapmuvie uepsvi. 11. @epma, B.Ilackanw, A. Bepnyniu, A.H.Koimoeopos.

Ponw poccutickux yuénvix 6 pazeumuu mamemamuxu: JI1.Junep. H.U.Jlobauesckui, 11.J1. Yeovrues, C. Kosanesckas, A.H.Koimozcopos.

Mamemamuxa 6 pazeumuu Poccuu: [lemp |, wixona mamemamuyeckux u Hagueaykux HAyk, pazeumue poccuiickoco groma, A.H.Kpuinos.
Kocmuueckas npoepamma u M.B.Kenoviu.



TEMATHYECKOE INTAHUPOBAHUE .
C YKA3BAHUEM KOJIMYECTBA YACOB, OTBOANMbIX HA OCBOEHMUE KAK/IOU TEMBbI

B TematMyeckoM IUTAHUPOBAHHMH pa3jeibl OCHOBHOI'O COZICp)KaHUS Pa3OMThl Ha Y4eOHBIC TEMbI B IOCIICOBATCIILHOCTH MX H3YUCHHS I10
y4eOHHKaM

- Anre6pa. 7 xiace : yue0. ans oomeobpazosat. opranmsanuii / [.B. [lopodees, C.b. CyBoposa, E.A. byaumosuu u np. — M : [IpocBemienue,
2017 - 287 c. : ni.;

- Anrebpa. 8 kiacc : yue0. miis oomeobpazosat. opranusanuii / I'.B. lopodees, C.b. CyBopora, E.A. Bynumosuu u n1p. — M : [IpocBemienue,
2014 - 288 c. : mi.;

- Aunre6pa. 9 xiace : yue0. ais oomeoopa3osat. opranmsanmii / [.B. Jlopodees, C.b. CyBopoa, E.A. Byanmosud u ap. — M : [IpocBemnienue,
2015 -336c¢. : ni.;

7 KRaacc
Howmep rnaser/ HaumeHoBaHue riiaBbl/yHKTa OcHoBHOE coJiepKaHue KonuuecTtBo
yHKTA 4acoB

I'maBa 1 JpoOu 1 IpOLIEHTHI 11

11 CpaBHenue npo0eit Payuonanvuvie uucna. MHOXECTBO palMOHaNbHbIX uuncen. CpaBHEHHE 1
palnMoHaIbHBIX YHCE.

1.2 Bbruucnenus ¢ paunoHaIbHbBIMU JleicTBUsl ¢ pallMOHANBHBIMH YHCIaMU. [Ipedcmasnenue payuoHaibHO20 2

YUCITaMH yucna 0ecamudHou Opoowio.

13 CreneHb ¢ HaTypaJbHBIM Crenenb ¢ HaTypalbHbIM IoOKazaTeneM. [IpeoOpa3zoBaHue BbIpakeHU, 2

noKazareieM COJIEpIKAIIHMX CTETIEHH C HATYPAIbHBIM ITOKA3aTeIIEM.

14 3ajaun Ha TIPOLICHTHI Pemrenue TexcToBBIX 3a7a4 apudMeTHUecKuM criocoooM. Perenue 3aiay Ha 3
HaXO0XKJICHHE YacTH YKcia U YKcia Mo ero yactu. Vcnosip3oBaHue Tabuil,

CXeM, YepTekeH, NPYrux CPEICTB NPEACTaBICHUS NAaHHBIX NPH PEIICHUN
3aJauu.

1.5 CraTtucTudeckne XxapakrepucTukn | OnucarenbHble CTaTUCTUYECKHE IMOKAa3aTeNN YMCIIOBBIX HAOOPOB: cpelHee 2
apupMeTHyecKkoe, MoJa, HaumOoiblllee W HaUMEHblee 3HaYeHHus. Mepsl
paccenBaHUs: pa3Max. Poib pocculickux yuenvix 8 pazeumuu Mamemamuxu.

JL.Diinep, C. Kosanesckas, A.H. Koamozopos.

CraproBas quarHoctuka Nol 1

1.6 ‘HOCJ‘ICI{H&I&I nudpa creneHu (,ZZJZ}Z‘ -




mex, KoMy UHMeEPECHO)

['naBa 2 [Ipsimast 1 0OpaTHast MPOTOPIUOHATBLHOCTh 8
2.1 3aBUCUMOCTD U (HOPMYJTBI [IpuMeHeHne MponopIuii Mpu PeIeHUH 3a1a4. 2
2.2 IIpsimas IIPONOPLUMOHAIBHOCTS. | [I[puMeHeHne nponopLyii Y PEILIEHUH 3a1a4. 2
OO6paTtHas IponopIUOHATILHOCTD
2.3 IIponopuuu. Pemenne 3amay ¢ |lIlpumeneHue nponopuuil Ipyu peleHuu 3a1ay. 1
MOMOUIBIO TPONOPIUI
2.4 ITponopiimoHanbHOE JAENeHUE [IpumeneHne nponopuuii Npy peICHUH 3a]1a4. 2
2.5 3aaun Ha «CII0KHBIE» MPOMOPLUN -
(/Ins mex, xomy unmepecno)
KonTponbnas pabora No2 no teme «lIpsimast u oOpaTHasi nponOPIHOHATBHOCTH 1
I';maBa 3 BBenenue B anrebpy 10
3.1 bykBennas 3aMmuch CBOMCTB | Boipaskenue ¢ nepeMeHHol. Poojicoenue OYK8eHHOU CUMBOIUKU. 1
JENCTBUI HAll YMCIaMU
3.2 [TpeoOpasoBanue OykBeHHbIX | BelpaxkeHne ¢ nepemeHHOH. 3HaueHue BblpaxkeHus. [loacraHoBka 3
BBIpKCHUI BBIPXKEHUI BMECTO NIEPEMEHHBIX.
3.3 PackpbITe ckoOoK BelpaxkxeHue ¢ mnepemeHHOH. 3HaueHue BbIpaxkeHus. [loacraHoBka 2
BBIpQ)KEHUI BMECTO NEPEMEHHBIX.
3.4 [TpuBeneHne NoAOOHBIX cllaraeMelx |BeIpaxkeHne ¢ nepeMeHHOM. 3HaueHMe BblpakeHMs. llogcraHoBka 3
BBIpQ)KEHUI BMECTO IEPEMEHHBIX.
3.5 Eme pa3 o 3akonax anredps! (/s -
mex, KoMy UHMepPeCcHO)
KontposnbHas pabora Ne3 o reme «BBenieHue B anredpy» 1
I'naBa 4 YpaBHEeHUs 11
4.1 Anrebpanueckuil cnocod pemenuss | YucnoBoe paBeHcTBO. CBOMCTBA YHCIOBBIX PaBEHCTB.  PaBeHCTBO ¢ 1
3a1a4 IIEPEMEHHOM.
4.2 Kopuu ypaBHEeHUst [TonsiTne ypaBHEHUS M KOPHS ypaBHEeHUs. 3adaua Jleonapoo Iluzanckoeo 1
(Pubonauu)o kporuxax, yucia Puborayyu.
4.3 Penienue ypaBHeHmit Pemenne nuHeHHBIX ypaBHeHUWH. [Ipedcmasnenue o0 pagHOCUTLHOCMU 5

ypasnenuu. Jluneiinoe ypasnenue c napamempom. Konuuecmeo ropmeti
JIUHEUH020 ypaeHeHus. Pewenue nuHelHbIX YPAGHEHUU ¢ napamempo.




3apooicoenue aneebpul 6 Hedpax apughmemuru Anb — Xopezmu.

4.4 Pemenne 3amay ¢ nomomisio | OCHOBHBIE METOABI DPELIECHUS TEKCTOBBIX 33Jay: apU(PMETHUECKU, 3
ypaBHEHUI anreOpandecKui.

4.5 Hexotopeie HEaJIrOPUTMUYECKHE -
MIPUEMBI pEIIeHUs] ypaBHeHUN (/14
mex, KoMy UHMeEPEeCHO)

KonTponbnas padota Ne4 mo Teme «YpaBHEHHS» 1

I'maBa 5 Koopaunats! u rpaduku 11




5.1 MHOX€ECTBO TOYEK Ha Uucnossle HepaBeHcTBa. [IpoBepka CIpaBeMIMBOCTH HEPABEHCTB IIPH 1
KOOPJAMHATHOM MpsIMOI 3aJJaHHbBIX 3HAYEHUSX IEPEMECHHBIX.
5.2 PaccrosiHue Mex 1y TOUKaMu JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. POPMUpPOBAHUE MPEACTABICHUN O 1
KOOPJMHATHOM MpsIMOI METaNpeIMETHOM MOHATUU «KOOPAMUHATBI». [Ipeobpazosanue evipasicenutl,
CO0epHCauUX 3HAK MOOYJIA.
5.3 MHOX€eCTBO TOYEK Ha JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. POPMUpPOBAHUE MPEACTABICHUN O 2
KOOPJIMHATHOM MJI0CKOCTH METaINpeIMETHOM MOHATUH «KOOPAUHATBI». P. [exapm.
Hrorosoe nosropenue 3a | noxyroaue 1
KontpoussHas padora Ne5 3a | monyronue 1
5.4 I'padpuxu I'paduueckoe npeacraBaeHrne JaHHBIX, TpauKy. 2
9.5 Eme Heckosibko BakHBIX rpadukoB |['paduueckoe mpeacrapieHne faHHbiX, rpaduku. ['paduk y = |X| 1
5.6 I'paduxu BOKpyr Hac [IpumeHeHue rpaguKoB A ONUCAHUS 3aBUCHUMOCTEH pealibHbIX BEJIUYMH, 1
n3BJIeYeHNE HH(POPMAINU U3 TPAPHKOB.
5.7 I'paduku 3aBUCUMOCTEH, 3aJaHHBIX -
paBeHCTBaMu ¢ Moayasmu (/s
mex, KOMY UHMePeCHO)
Konrponsnas pabora Ne6 o reme «KoopauHatsl u rpadukmy 1
I'naBa 6 CBoIiCTBa CTENIEHU C HATYpaJIbHBIM ITOKa3aTeNIeM 9
6.1 [IpousBenenue u yactTHoe creneHeld |CTeneHb C HATypaJbHBIM IMOKa3aTenemM M e€ cBoiicTBa. [IpeoOpa3zoBanus 3
BBIpQ)XEHUH, COJIEpKaIlMX CTENEHU C HaTypaJIbHbIM IOKa3aTENIEM.
6.2 Crenenb cTeneny, npoussereHns 1 | CTeneHb ¢ HaTypalbHBIM IOKa3aTeneM U e€ cBoiicTBa. [IpeoOpazoBaHus 2
Jnpobu BBIpQ)XEHUH, COJIEpKaIllMX CTENEHU C HaTypaJIbHbIM ITOKa3aTENIEM.
6.3 Pemenne KOMOMHATOPHBIX 33a4 IIpasuno ymnodcenus, nepecmanosKku, (pakmopuai yucia. 2
6.4 IlepectanoBKH IIpasuno ymnooicenus, nepecmanosku, (pakmopuan yucia. 1
6.5 KpyroBeie nepectanoBku (/s mex, -
KOMY UHMEPECHO)
Kontponbnas pabora Ne7 no reme «CBoiCTBa CTENIEHU ¢ HATYPaJIbHBIM ITOKA3aTEIEM) 1
I'maBa 7 MHorousneHsl 17
7.1 OIHOYJIEHBI U MHOTOWIECHEI OpnHoYJIeH, MHOTOYJICH. 1
7.2 CrnoxeHue U BBIYUTaHHE JIeHCTBHS C OTHOYWJICHAMH U MHOTOYJICHAMHU (CIIO)KEHUE, BEIYUTAHHE) 2
MHOTOYJICHOB
7.3 YMHOXEHHE OJTHOWIEHA Ha JleiicTBUs ¢ OJlHOUJIEHAMH U MHOTOWIEHAaMU (YMHOXKEHUE). 2




MHOI'O4JICH

7.4 YMHOXEHHE MHOTOWICHA Ha JleficTBUS ¢ OTHOWICHAMH M MHOTOWIEHAMHU (YMHOXKEHHE). 3
MHOTOUJICH
7.5 DopmyIibl KBaipaTa CyMMBI U @opMyITbl COKPAIIEHHOTO YMHOKEHUS: KBAIPaT CyMMBbI U Pa3HOCTH. 4
KBaJIpaTa pa3HOCTH
KonTponpnas pabora Ne§ mo Teme « MHOTOUYJICHBI 1
7.6 Henenue c octatkoM (/[ mex, Pemenue nuHEWHBIX ypaBHeHUWH. [lepsuunvie npedcmasieHus o0 Opyeux 3
KOMY UHMEPECHO) Memooax peutenus 3a0a4 (epaguueckue memoowt). VicnonpzoBanue TabuiL,
CXEM, YepTexkel, JPYrux CpeACTB MpPEJCTaBICHUS MAHHBIX HPU PEUICHUU
3a1a4. AHaJIM3 BO3MOXKHBIX CUTYalldil B3aMHOTO PACIIOJIOKEHHSI 0OBEKTOB
MIPH UX JIBIDKEHUHU.
Kontponbnas pabota No9 o reme «MHOTOUJICHBI 1
I'naBa 8 PaznoxeHre MHOTO4JIEHOB HA MHOKUTENH 17
8.1 Brinecenue o6miero MuokuTenst 3a | PaznokeHne MHOrowieHa HA MHOXKHUTENH: BBIHECEHHE OOIIET0 MHOXKUTEIS 2
CKOOKH 3a CKOOKHU.
8.2 Cnioco0 rpynnupoBKu Pa3znoxeHre MHOrous€Ha Ha MHOYKUTEIIU: 2PYHRUPOBKA. 3
8.3 dopmyiia pa3HOCTH KBaPaTOB @opMyIbl COKpAIIEHHOTO YMHOXKEHHUS: PAa3HOCTh KBAJIPATOB. NpUMEHEHUe 3
Gdopmyn COKPAUWEHHO20 YMHONCEHUSL.
8.4 DopmyIia pa3HOCTH U CYMMBI Ky0OB | DOpMyJIbl COKPAIIEHHOTO YMHOXKECHHUS. 2
8.5 PaznoxeHne Ha MHOKUTEIH € PaznoxkeHne MHOrous1eHa Ha MHOXHUTEIH: npumenerue Gopmyn 3
IPUMEHEHHEM HECKOIBKHIX COKPAWYEHHO20 YMHONCEHUSL.
croco0oB
8.6 Pemenne ypaBHeHuii ¢ momompio | Pa3nokeHne MHOrOWIeHa HA MHOXHTEIH: npumenenue Qopmyn 3
Pa3JIOKEHNS] HA MHOKHTEIIN COKPAWEHHO20 YMHOMCeHUs. PellleHne TMHEMHBIX YPaBHEHU.
8.7 Heckonpko Oomnee C10KHBIX -
npumMepoB (ns mex, Komy
UHmMepecHo)
Kontponsnas padora Nel0 no Teme « Pa3inoxkeHrne MHOTOYJICHOB HA MHOYKHUTEIIN 1
I'maBa 9 YacToTa U BEpOSITHOCTh 5
9.1 CrnyuaitHble coOBITUS DOnemeHTapHble ciy4aiiHble cOObITHS (UCX0Jbl).COOBITUS B CIy4aillHBIX 1
OKCHEpUMEHTAaX U  OJaronpusATCTBYIOIIME  3JEMEHTapHble  COOBITHSL.
IIpomusononosrcnsie coovimusl.
9.2 YacToTa ciay4aifHOro coObITUs Crayuvaiinple  ombIThl  (3KcnepuMeHThl).  CoObITMS B CllydyailHBIX 1
HKCIEPUMEHTAX U OJIArONPHUATCTBYIONINE dJIEMEHTapHBIE COOBITHSL.
9.3 BeposiTHOCTB ciydaiiHOro coObiTusi | BeposTHOCTH ciy4yailHbIX COOBITHH. HMcmoxu meopuu eeposmuocmei: 2




cmpaxogoe deno, azapmuvle uepvl. A.H. Koaimozopos. I1.Depua.

94 Crnoxenue BepostHocTel (051 mex, |[Ipasuno croscenus geposmuocmell. 1
KOM) UHMEPECHO)
HTorosasi aIMMHMCTPATUBHAS KOHTPOJbHAas padoTa. 1
VTOroBo€e NOBTOPEHUE. 2
Htoro 102
8 Kiacc
Howmep HaunmenoBanue riaBsl/maparpada OcHOBHOE cojiepKaHne KommgectBo
TJ1aBbl/ 4acoB
naparpada
I'maBa 1 Anrebpanueckue 1poou 23
11 Uro Takoe anredpanveckas 1poob Aneebpauueckas Opodw. Jlonycmumvie 3HAYeHUS NEPEMEHHbIX 8 OPOOHO- 4
PAYUOHATILHBIX BLIPANCEHUSX.

1.2 OcHOBHOE CBOMCTBO 1poOU Coxpawenue aneebpauyeckux opooeil. 2

1.3 Cno)xeHue ¥ BRIYUTAHUE Ilpusedenue aneebpauyeckux opodeil k 0bwemy sHamenamento. /eticmaus 3
anreOpandecKux apooeit ¢ aneebpauyeckumu OpoosImMU. ClONCeHUe, BblYUMAHUE.

14 YMHOXEHUE U IeTICHHE Heticmeus ¢ aneeopauveckumu  OpoOAMU.  YMHOJCEeHUe,  OelleHue, 2
asreOpandecKkux Apooeit 8036e0eHle 8 CmeneHb.

1.5 [IpeoOpa3oBanue BbIpaxeHHH, [Ipeobpa3oBanne ApOOHO-TMHENHHBIX BBIPAKEHUHN: CII0)KEHHUE, YMHOKEHUE, 3
coJiepKalix ajlredpandeckue Apoou JIeTICHHE.

1.6 CreleHs ¢ 1eIbIM ITI0Ka3aTeIeM CreleHs ¢ IeIbIM II0Ka3aTeIEM. 3

1.7 CBoiicTBa CTENEHH C IIENIbIM Crenenp ¢ nenbiM mokaszareneM. llpeoOpaszoBaHue JpoOHO-TMHEHHBIX 2
MoKa3aTeseM BBIpO)KEHUI: YMHOXKEHHUE, JICIICHUE.

1.8 Pemenne ypaBHeHui u 3a1a4 OCHOBHBIE METO/IbI PEIIEHUS] TEKCTOBBIX 3a/1a4: ajre0panyecKuil. 3

1.9 Coxkpamenue apobeit (/g mex, komy -
UHMEPECHO)

KonrtponbHas pabora Nel o reme «Asredpanyeckue 1poou» 1

I'maBa 2 KBagparssle KOpHU 17

2.1 3aaya 0 HaX0XKJIEHUU CTOPOHBI [TonsTe wuppanroHaNbHOTO uMcna. Pacmo3HaBaHuWe WPpPAMOHATBHBIX 1
KBaJpara grcen. [lompebHocmv 6 UppayUOHAILHBIX YUCTAX.

2.2 WpparnmonanbHble yncia 2

[Tpumepsl pokazarenbcTB B anrebpe. MppanuoHaqbHOCTh YHCIa \/E .
[Ipumenenne B reomerpuu. CpagneHue UPPAYUOHANILHLIX  YUCEIL.




Mmuoowcecmeo oelicmeumenbHblx Yucel.

2.3 Teopema ITudaropa Yucna u onunvt ompeskos. [llkona Iugpacopa 2
24 KBajpatHblii KopeHb (aIreOpauteckuit | A pybvernueckmii KBapaTHBI KopeHb. Ypasuenus euda X" =a . 2
MOAXO0/)
2.5 I'paduk 3aBECEMOCTH Y = /X Tpaguru gynryuii: y =/x . Uccnenopanue GpyHKIuH 1o eé rpaduxy.
2.6 CBoiicTBa KBapaTHBIX KOPHEH [IpeoOpa3oBanue BbIpaXEHUI, COAEpXKAIIUX  KBaJgpaTHbIE KOPHHU:
YMHOXXEHHUE, [EeJIEHUE, BBIHECEHHE MHOXHTENS H3-10J] 3HaKa KOpHS,
8HeceHUue MHOJCUmMeJisi N0O 3HAK KOPHSL.
2.1 IIpeoOpazoBanue BRIDAKEHUH, | [Ipocmeiiwiue — uppayuonanvuvie — ypasHenus — euod m =a, 3
COJIep>KalInX KBaJIpaTHbIE KOPHU
\/”f (x) =\/g(x) .
2.8 Ky6uueckuii KopeHb Ipadux gpynxyuu y = ¥x 2
2.9 JIBoitHubie panukanbl (s mex, Komy -
UHmMepecHo)
KonTponbnast pabora Ne2 no teme «KBajipaTHble KOPHU» 1
I';maBa 3 KBanpatHsle ypaBHeHUs 20
3.1 Kakue ypaBHEHUs HasbiBatoTcsl | KBagpaTHble ypaBHEHUS. 2
KBaJIpaTHBIMU
3.2 dopmyna KOpHeil KBaApaTHOTrO | JIuCKpUMUHAHT  KBaJpaTHOro  ypaBHeHHs.  Konuuecmeo  kopHeli 4
YpaBHEHHS K8AOPAMHO20 YPABHEHUS 6 3A8UCUMOCMU OMm €20 OUCKPUMUHAHMA.
dopmyiia KOpHEH KBaJIpaTHOTO ypaBHEHHUS.
3.3 Bropas ¢dopmyna kopHeil kBagpatHoro | @opmyna KOpHEH KBaJpaTHOIO ypaBHEHUs. PelieHue KBaJpaTHBIX 2
ypaBHEHHUS YpaBHEHMI: HCHOJb30BaHHE (OPMYJbl Ui HAXOXKICHHS KOpHEH.
buxeadpamnvie ypasnenus. Ypasnenus, ceooumvie K auHeUHbIM U
K8AOPAMHDBIM.
Wrorosas koHTposibHas padota Ne3 3a lnonyronue. 1
3.4 Pemenue 3anau OcCHOBHBIE METO/Ibl PEIIEHHUS TeKCTOBBIX 3aJau: aireOpandeckuii. AHamu3 2
BO3MOJKHBIX CHTyalluii B3aMMHOTO PACIOJOXKECHUS OOBEKTOB TPU HUX
JBWKEHUH. 3010moe ceyerue.
3.5 HemnonHble KBaipaTHBIC YpaBHEHUS HenoxnHble KBapaTHBIC ypaBHEHHUSI. 3
3.6 Teopema Buera @. Buem. Teopema Buema. Teopema, obpammnas meopeme Buema. 2
Permenne KBajpaTHBIX ypaBHEHHU: no0OOp KOpHell ¢ UCNONb308AHUEM
meopemvl Buema. Keaopammuvie ypasnenus c napamempom.
3.7 Paznoxenne kBagpaTHoro TpexwieHa | Kgaopamuvlil mpexunen, pasiodceHue KeaopamHo20 mpexujiend Ha 3




Ha MHOXKUTENN MHOdMCUmenu. PelieHne KBaJpaTHBIX ypaBHEHUU: pasziodcenue Ha
MHOACUMENU.
3.8 [lenpie KOpHU YpaBHEHUS C IETBIMH -
Kodpunuentamu (/[na mex, komy
UHMEPEeCHO)
Kontponbhas padota Ne4 o reme «KBaapaTHbIe ypaBHEHHS» 1
I'naBa 4 Cucrembl ypaBHEHUN 18
4.1 JluneitHoe  ypaBHeHHME C  JAByMA | YpaBHEHUE C JABYMs IlepeMeHHbIMHU. JIuHeHOe ypaBHEHHE C JBYMsI 1
NIEPEMEHHBIMH NIEPEMEHHBIMH.
4.2 I'paduk nuHeitHoro ypaBHeHusi c | [lpamas xax epaguyeckas unmepnpemayus TUHEUHO20 YPABHEHUS C 08YMS 2
JBYMSI TIEPEMEHHBIMU nepemeHHbIMU.
4.3 VYpaBHenue mpsimoii Buaa y=kx+I IIpamas kak epaguueckas unmepnpemayus MUHENHO20 YPABHEHUs C 08YMs 3
nepemenHbIMU.
4.4 Cuctemsl YpaBHEHUH. Pemenue | IlonsTHe cucreMsl ypaBHEeHUN. PerieHre cucTeMbl ypaBHEHHH. 3
CHCTEM CIIOCOOOM CIIOKEHHS Meroas! peleHns: CUCTEM JIMHEWHBIX YPAaBHEHHUU C JBYMS II€PEMEHHBIMU:
Memo0 cnodxcenus, epaguueckuti memoo. Cucmemvl TUHEUHBIX YPAGHEHUL C
napamempom.
4.5 Pemenue cucrem ypaBHeHMi criocoOom | Pemenne cuctembl ypaBHeHMHA. MeToAbl peLIeHHsT CUCTEM JIMHEHHBIX 3
MOJICTAHOBKH YpaBHEHHH C IBYMsI IEPEMEHHBIMHU: METOJI TIOJICTAHOBKH.
4.6 Pemenne 3amau ¢ momomipro cucteM | OCHOBHBIE METO/IBI PEHICHUS TEKCTOBBIX 33/1a4: alIreOpamyecKHii. 3
ypaBHEHUH
4.7 3aa4i Ha KOOPJAUHATHOMN TIOCKOCTH Meroas!l peleHns] CUCTEM JINHEWHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMU: 2
epagpuueckuti memoo.
4.8 I'eomerpuueckas WHTEpPIpETAIHS -
HEPaBEHCTB C JBYMs MEPEMEHHBIMU
(s mex, komy unmepecro)
KonrtponbHas pabora Ne5 no reme «CucteMbl ypaBHEHUIN» 1
I'maBa 5 DyHKINH 14
5.1 UYrenue rpaukoB TabnuyHoe wW  rTpaduueckoe MpeACTaBIEHUE JAHHBIX, TIpaduky, 2
MpUMEHEHHE TPadUKOB JJIsl ONMUCAHUS 3aBHCUMOCTEH peaTbHBIX BEITMYHH,
u3BJIeYeHNE HH(POpPMAIUU U3 TPaPUKOB.
5.2 UYro takoe QyHKIH Ilonarue ¢ynkuuu. 3HaueHue ¢yHkuuu B Touke. CrocoObl 3agaHus 2




GyHKUMA:  aHAMUTHYECKUH, Tpadudeckuii, Tabmuunblii. CBoHCTBa

(dbyHKIMH: 007aCTh ONPECIICHHUS.

5.3

I'padux pyHKIIN

I'papux  ¢dynkmuu. I[lpumepsl (yHKIMIA, MOTy4aeMbIX B Ipolecce
WCCIICOBAaHMSI PA3IMYHBIX pEabHBIX IPOIECCOB M pPELICHUs 3ajad.
Tlosenenue epaghuxos Gynxyuil.

5.4

CaoiicTBa pyHKINU

CaoiicTBa (pyHKIMU: 00JIACTH OMPECIICHUS, MHOXXECTBO 3HAUCHUH, HYIH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, UYeMmHOCHb/HeYemHOCMb, TIPOMEKYTKU
BO3pacTaHuss M YyObIBaHUS, HAWOOJNbIIEE W HAUMEHBIIEEC 3HAYCHUS.
Henpepvienocms gpynxyuu. Kycouno 3adanusie gynkyuu.

5.5

JIuneitnast pyHKIMSA

Jluneiinas ¢ynkuusa. CBolcTBa M rpaduK JTUHEHHOW (QYHKIUH. YTIOBOU
koaddunuent npsmor. Pacnonoskenue rpaduka NuHEHHOW (QYHKIMH B
3aBHCUMOCTH OT €€ YIJIOBOTO KOX(PQHIMEHTa M CBOOOJHOTO UICHA.
Haxooicoenue  xkoagppuyuenmos  numeninou  @yHKyuu no  3a0AHHLIM
VCI0BUAM. NPOXOAHCOEHUe NPAMOU yepe3 08e MOYKU C 3A0AHHbIMU
KOOPOUHAMAMU, NPOXONCOeHUEe NPAMOU  Yepe3 OaHHYI0 MOUKY U
NapaieibHot OaHHOU NPSIMOU.

5.6

OyHKIUS Y = K u ee rpadux
X

. k
OO6patHas nponopiroHaibHoCTh. CBOMCTBa PyHKIMHU Y = — . ['unepOona.
X

5.7

Henass u npoOuas 4yacte uucna (/na
mex, KoMy UHMEPECHO)

KoHTtposbHas

pabota Ne6 no Teme «DyHKIMN

[EEN

I'maBa Ne 6

BepOHTHOCTL M CTaTUCTHUKA

ol

6.1

CraTucTuueckne XxapakTepUCTUKU

OnucarenbHble CTATUCTHYECKHE MOKA3aTENIN YUCIOBBIX HAOOPOB: cpeiHee
apudmernueckoe, Meouana, Hanboblllee U HaNMEHbIlee 3HaUYeHUsI. Mepbl
pacceMBaHMs: pa3Max, oOucnepcus U CMAHOApmHOe  OMKIOHEHUe.
CnydaiiHass ©”3MEHYMBOCTh. MI3MEHUMBOCTh NMpU U3MEpEHUsx. Pewaroujue
npasund. 3aKkOHOMepHOCMU 8 USMEHYUBLIX eIUYUHAX.

6.2

BepositHoCTh
coObITHI

PAaBHOBO3MOKHBIX

Ilpeocmasnenue  cobvimuii ¢ nomowwro  ouazpamm  Jillepa.
Ilpomusononooicnvie cobvimus, 0OveOuHeHue U nepecedenue COOLIMULL
Ilpasuno cnosxcenus eeposmuocmeti. Cnyuatinviii evioop. I[Ipeocmasnenue
aKcnepumenma 6 eude oOepesa. Hezasucumvie cobvimus. Ymnooicenue
gepoamnocmell Hezasucumvlx coovimuil. [locredosamenvhvie Hezasucumble
ucnvimanus. llpencraBieHne o He3aBUCHUMBIX COOBITHSIX B KU3HU.

6.3

CrnoXXHEIe OKCIICPUMCHTBI

IIpeocmasnenue sxcnepumenma 6 guoe depesa.




6.4

'eomerpuueckue BeposiTHOCTH (/s

mex, KoMy UHMEPECHO)

Konrtponbnas pabora Ne7 o reme «BeposSTHOCT U CTATUCTHKAY 1

IloBTOpEHME. 4

[IpeobOpazoBanre NpoOHO-THMHEHHBIX BRIPAKCHHI: CIIOKCHUE, YMHOKEHHE, elieHne. Pemenne cucreMbl ypaBHeHH. Posb 2

pOCCHUCKHX y4eHBIX B pa3putnu Matematuku: .I1. YeOnbies.

[IpeoOpa3oBaHue BbIpaxeHH, COEepPKALUX KBaApaTHbIE KOPHU: YMHOXKEHHE, JeJIeHHEe, BBIHECEHUE MHOKUTEIIS U3-T10/1 3HaKa 1

KODHSI, 6Hecenue MHodJcumens noo 3Hax koprs. KBagpaTHble ypaBHEHUS.

HroroBas koHTposabHas pabora Ne8 1

Uroro 102
9 kiacc
Howmep HaunmenoBanue riaBsl/maparpada OcHOBHOE cojiepKaHHe KonuuectBo
TJ1aBbl/ 4acoB
naparpada

I'maBa 1 HepaBsencrBa 19

11 JlelicTBUTENbHBIE YKCIIA Mmnoowcecmseo  Oeticmeumenvhvix  uucen. beckoneunocmsv MHOdCECMBA 3
NPOCMbIX YUCEIL.

1.2 OO6miue cBoiCTBa HEPABEHCTB UucnoBbie HepaBeHcTBa. (CBOMCTBAa 4YHCIOBBIX HepaBeHCTB. [IpoBepka 2
CIpaBeJIMBOCTH HEPABEHCTB NPH 3aJaHHBIX 3HAYCHUSIX TEPEMEHHBIX.

1.3 Pemienne nMHEHHBIX HEPABEHCTB Pemenue nunHeitHpIx HepaBeHCTB. HepaBeHCTBO ¢ mepemenHoit. CTporue u 4
HecTporue HepaBeHcTBA. ObOracmb onpedenenuss HepaseHcmea (obnacme
00Ny CMUMBIX 3HAYEHULL NepeMeHHOl).

14 Pemrenue cucreM aTMHENHHBIX CucreMpl HEPaBEHCTB € OJHOU MepeMeHHOU. PelieHne cucTtemM HEPaBEeHCTB 3

HEPABCHCTB C OJHOM IepeMEeHHOH: nuHeHHbIX. 300pakeHue pemnieHus CUCTEMbI

HEPABEHCTB HA YUCJIOBOU NMPAMOM. 3aMKUCh PEILIEHUS CUCTEMbl HEPABEHCTB.

1.5 Jloka3aTenbCTBO HEPABEHCTB [IpoBepka cHpaBeIIMBOCTH HEPABEHCTB MpPH 33JaHHBIX 3HAYCHHSIX 3
MIEPEMEHHBIX.

1.6 UTo 03HAYaKOT CJIOBa «C TOYHOCTBIO 10 | Mamemamuka 6 pazsumuu Poccuu: [1émp I, wikona mamemamuyeckux u 2

. HAaBU2aYKUX Hayk, pasgumue poccuiickozo ¢pnoma, A.H. Kpuinos.
1.7 Ileproanueckuie 1 HENEPUOAUUECKUE -

OecKOHeUHbIe AecATUYHbIE Apodu (/s
mex, KoMy UHMePeCcHO)




1.8

Eme o cpennux (na mex, komy
UHMEPEeCHO)

CraproBasi JUarHOCTHUKA 1
KonTponpnas pabora Nel mo Teme «HepaBeHcTBa» 1
I'maBa 2 KBangparnunas GyHkius 20
2.1 Kakyro G yHKIHIO Ha3piBaloT | KBanparnunas ¢ynxmus. CsolicTBa M rpaduk KBaapaTUYHOH (YHKIUU 4
KBaJpaTUIHOMN (mapaboma). Ilocmpoenue epagpuxa xeaopamuunou GyHKyuu no moukam.
Haxoxnenne Hymneld KBaapaTHUHOW (GYHKLUUH, MHOMCECMBA 3HAYEHU,
NPOMENCYMKOB 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMIUL.
2.2 I'paduk u cBoficTBa GyHKIMU Y = ax° | [locmpoenue epagduxa KeadpamuuHoll yHKYuU no MOYKAM. 2
2.3 CBur rpaduka GyHKIMA Y = ax Ilpeobpazosanue epagura ynxyuu y = f(X) ons nocmpoenus epaguros 3
BJI0JIb OCEH KOOp/IMHAT ¢ymxyuii suoa 'y = af (kx+b)+c.

2.4 I'paduk GpyHkiun y = ax’+ bx +c Ilocmpoenue epaghuxa keadpamuunou gyukyuu no mouxam. HaxoxaeHue 4
HyJel KBaJpaTUIHON (QYHKIUHU, MHONMCECMBA 3HAYUEHUL, NPOMENCYMKO8
3HAKONOCMOAHCMBA, NPOMEIICYMKO8 MOHOMOHHOCMIU.

2.5 KBanparHbie HepaBeHCTBa Ksaopammuvie nepasencmea u eco pewenue. Pewenue keadpammuvix 3
HepageHcma: UCNOIb308AHUE CBOLICME U 2paghuKa K8aopamuiHou QyHKyuu,

Memoo UHmMep8anos. 3anucb peuleHus K8AOPAMHO20 HepaBeHCmed.
Pewenue yenvix u OpobOHO-pAYUOHATILHBIX HEPABEHCNE  MeMmOOOM
unmepeanos. PemieHne CcUCTeM HEpPaBEHCTB C OJHOW TIEPEMEHHOI:
JUHEWHBIX, K8AOPAMHUBIX.
2.6 I'paduk apoOGHO-TMHENHOM QyHKIINH k- 1
([nst mex, komy unmepecHo) I'pagux pynkyuuy = a + x + b. [lpedcmasnenue 06 acumnmomax.

2.7 I'padukn ypaBHEHHH, conepIKaIINX I'pagpux ¢ynryuu 'y =|X|. 1

mMoaynu (/Jns mex, Komy uHmepecHo)

2.8 I'pauxu ynkyuii y = a+ i Ilpeocmasnenue 06 acumnmomax.

Konrtponbnas pabora Ne2 «KBagpatuuHast QyHKIIS»

I'aBa 3 YpaBHEHHUsI U CHCTEMBI YPAaBHEHUIN 25

3.1 PanmonansHblie BRIpasKEHUS IIpeoOpazoBanue TpOOHO-TMHEWHBIX BBHIPAKEHUN: CIIOKEHHE, YMHOXKEHHUE, 4
neneHue. /Jonycmumvle 3HAYEHUs. NEPEMEHHLIX 8 OPOOHO-PAYUOHATLHBIX
BbIPAINCEHUSIX.

3.2 [enwie ypaBHEHUS [lonsitTue ypaBHeHHST W KOpHS ypaBHeHus. [Ipedcmaesnenue o 2

pasHocunbHocmu ypasnenuti. Obracmos onpedenenus ypaerenus (obnacmo
0ONYCMUMbIX 3HA4eHull nepemenHol). Memoovl peuwienusi YpaGHeHul:




Memoo 3aMeHbl nepemeHHoﬁ.

3.3 JlpoGHBIC ypaBHEHUS Pemenue mpocreimux IpoOHO-TMHEHHBIX yYpaBHEHHH. Peutenue opooHo- 4
payuoHanvhvix ypaenenuti. Obnacmv onpedenenus ypasHeHus (001acmo
0ONYyCMuUMbIX 3HA4YeHull nepemenHol). Memoovl peuwlenus ypasHeHuil:

Memoovl  pA6HOCUNBbHLIX — npeobpazosanui.  Hcmopus — éonpoca o
HaxooicoeHuu @opmyn KopHel aneeopaudeckux YpasHeHull cmeneHell,
oonvuux yemoipex. H. Tapmanwvs, /ic. Kapoano, HX. Abens, D. [anya.

3.4 Pewenne 3anau OcCHOBHBIE METO/IbI PEIIEHUs] TEKCTOBBIX 3a/au: anreOpanyeckuii. AHanus3 4
BO3MOXXHBIX CHUTYyalldii B3aUMHOTO PACIOJIOXKEHHUS] OOBEKTOB MpPU HUX
JIBM>KEHUH, COOTHOLICHHUSI 00BbEMOB BBITIOJIHAEMBIX Pa0OT MPH COBMECTHOM
pabore.

KonTponbhas padora Ne3 no teme «PanmoHanbHble BbIpaXKeHHUs. Y paBHEHUS C OJHON EPEMEHHOM» 1

3.5 Cucrema ypaBHEHHI ¢ IByMsI VYpaBHeHHe ¢ AByMs [TepeMEHHbIMU. Pelienue cucreMbl ypaBHEHHIA. 4

NIEPEMEHHBIMH

3.6 Pemenue 3amau OcHOBHBIE METO/IbI PEIlIeHUs] TEKCTOBBIX 3aau: anredpandeckuii, nepedop 2
BAapHaHTOB.

3.7 I'paduaeckoe uccnenoBanue Memoowl pewenus ypasnenuii: epaghuueckuti memoo. Hcnoavzosanue 3

ypaBHEHHH CBOUCME YHKYULL NPU peuleHul YPasHeHULl.

3.8 VYpaBueHus ¢ napamerpom (/na mex, -

KOMY UHMEPEeCHO)

3.9 Pemenue cuctem ypaBHeHHIA BTOPOH -

creneHu (/Jns1 mex, KoMy uHmepecHo)

KonrtponbHas pabota Ne4 no reme «Cuctembl ypaBHEHUIN» 1

I'naBa 4 ApudmeTrnueckas U reoMeTpUyecKasi IpOrpeccuu 17

4.1 YucnoBble NOCIEI0BATEIBHOCTH Yucnosas MOCTIeI0BATENbHOCTD. [Tpumepst YHCIOBBIX 2
mociaenoBaTenbHOCTEN. beckoHeYHbIe  IMOCIHEIOBATENLHOCTH. 3adaua
Jleonapoo Iluzanckoeo (Qubonauuu) o kporukax, yucia ubonayuu.

4.2 Apudmernueckas nmporpeccust Apudmernueckas rnporpeccusi U €€ CBONCTBA. 3

4.3 Cymma HEePBBIX n qiieHOB | Popmyna obwezo uneHa u CyMMbl N NEPEbiX YJNeHO8 apugmemudeckor 3

apudmeTnyeckoi nporpeccun npozpeccuu.

4.4 I"'eomeTpuueckas IporpeccHs ['eomeTpuueckas nporpeccusi. 3




4.5 Cymma MIEPBBIX n 4iieHOB | DPopmyna obwez2o yieHa u CyMmbl N NEPeblx UIeHO8 2e0MempuiecKoll 2
r€OMETPUYECKON TPOTrPECCUU npoepeccui. Cxodsawasca 2eomempuueckas npozpeccusd.  3adava o
waxmamuou oocke. Cxo0UMOCmb 2e0MempuUiecKol npocpeccuul.
4.6 [IpocTslie U CIOXKHBIE NPOLEHTHI Pemrenne 3amau Ha HaxXOXKJIEHUME YacTHM YUCIAa M YUCIa IO €ro YacTu. 3
Pemenue 3a1a4 Ha NPOLIEHTHI U JTOJIH.
4.7 CymMma KBaJpaToB NEPBbIX N -
HaTypaJbHBIX yucel (/{11 mex, komy
UHMEPECHO)
4.8 Tpeyronsuuk Ilackans (/[nsa mex, -
KOMY UHMEPECHO)
KonTponbnas padota NS no Teme «Apudmernyeckas u reoMeTpuieckasi Iporpeccum 1
I'maBa 5 CrarucTuka U BEpOSITHOCTh 8
5.1 Bri6opounbie ucciaenoBaHus OnucarenpHble CTATUCTHYECKHE IMOKA3aTeIN YMCIOBBIX HA0OPOB:CpeaHEe 1
apudmernyeckoe, MearaHa, HauOoIbIIIee U HaUMEHbIIIee 3HaYeHHs. Mepbl
pacceuBaHUs: QUCnepcus U CmaHoapmmuble OMKIOHEHUSL.
5.2 WHutepBanbHbIi psia. ['ucrorpamma -
5.3 XapaktepucTtrka pa3opoca Mepsl pacceuBaHus: pa3Max, Ooucnepcus u CmaHoapmuoe OmMKIOHeHUe. 1
Ucnvimanus Bepuynnu. Ycnex u neyoaua. Beposmuocmu codvimuii 6 cepuu
ucnoimanuti  Bepuynnu. 3naxomcmeo co cayuaunbiMu GeIUYUHAMU HA
npumepax KOHEeYHulX OUCKPEemHbIX CIVUAalHbIX eenuyur. Pacnpedenenue
8epOSIMHOCMEl.
5.4 CTaTHCTHUECKOE OlLIEHUBAHUE U Mamemamuuecxoe oocudanue. Ceolicmea Mamemamuidecko20 OHCUOAHUSL. 2
MPOTHO3 llonamue o 3axkone Oonvwux uwucen. Hsmepenue eeposimuocmell.
Ilpumenenue 3axoma OONBWUX YUCEN 8 COYUONIO2UU, CMPAXOBAHUU, 6
30pasooxpaneHu, obecneuenuu bezonacnocmu Hacenenus 8
UpPe36bIUAIHbIX CUMYAYUSIX.
55 BepositHocTh 11 koOMOuHaTOpHKa (/74 OnpITHI ¢ 60JIBIIMM YKCIIOM PABHOBO3MOKHBIX 3JIEMEHTAPHBIX COOBITHIA. 2
mex, KoMy UHMEPECHO) Hcnerranus beprynnm. 5 §
Venex u HCYyJa4a. BepOSITHOCTI/I CcOOBITHI B CCpUU HCIBbITAHUU BepHyJ’IJ’II/I.
A Bepuynnu.
56 Pasmermenus u coueranus (/na mex, Brrunciienue BepoOsSTHOCTEH B OIBITaX C NPUMCHEHHEM KOMOWHATOPHBIX (HOpMYII. 2
KOMY uHmepeCHo) Couetanus u uucino coderaHuil .dopmyna umcna couetanuil. TpeyrompHux Ilackans.
b.Ilackanw.
IToBTOpEHME. 11
Ienpie 1 TPOOHO — palMOHATLHBIC BBIPAKECHHUS. 1
Crenenu. Kopuu. Ypouienue BoIpakeHUI. 1




Crenenu. Kopnu. 1
Pemienue ypaBHEeHHI 1 HEPABEHCTB

Pemenue ypaBuenwii. .Mcmopus eonpoca o Haxodxcoenuu Hopmyn KOpHel aneedpauyeckux YpasHeHull cmeneHetl, OOnbUUX 1
uemvipex.H. Tapmanwvs, [oc. Kapoano, H.X. Abens, D.1 anya.

Hcnonvzosanue ceoticme ¢hynkyuii npu peueHuu ypasHeHull. . 1
PemieHne cucreM ypaBHEHUN. 1
I'paduku. Yrenne u ucciaenopanue. [locrpoenue rpadukos. 1
Hcnonb3oBanue TabIuIl, CXeM, 4epTekel, PYTUX CPEACTB MPEACTABICHUS JAHHBIX TP PEIICHUH 3a]ad. 1
Pemenwue 3anay Ha npoueHTsI U qoau.Kocmuueckas npoepamma u M.B. Kenoviu. 1
MTOroBOE TECTUPOBAHUE 2

Htoro 102

OIIMCAHHUE YYEBHO-METOAUYECKOI'O
U MATEPUAJIbBHO-TEXHUYECKOI'O OBECIIEYEHUS OBPA3OBATEJBHOM JEATEJABHOCTH
HopmaTtuBHbIe JOKYMeHTBI, IPOrPaAMMHO-MeTOAuYecKoe odecnevyeHue, J0KaJIbHbIe AKThI

1. ®enepanbHblil rocy1apcTBEHHBIH 00pa30BaTEIbLHOIO CTaHAAapTa OCHOBHOIO obmiero oOpazoBaHus (mpukaz MunoOpHayku P® or «17» nexabps
2010 roga Ne 1897) (B meiicTByroLIel pegaKium)

2. TlpumepHass ocHOBHasi  00pa3oOBaTENbHOW MPOTPaMMBbI OCHOBHOTO oOIIero ooOpazoBanus (pemieHue GeaepalbHOro y4eOHO-METOIUYECKOTO
o0ObenuHeHus 1o ooieMy oopazoBanuto oT «8» ampens 2015 roga Ne 1/15)

3. OcHoBHas oOpa3zoBarenbpHas mporpaMmma oCHOBHOTo o01iero oopazoanus MKOVY «bpsiuackas COLLD
Y4eOHO-MeTOAHYECKHE MATePHAIbI

1. YMK
1.1 Anrebpa. 7 xnace : yue0. muist oomeo0pa3osat. opranusanuii / I'.B. Jlopodees, C.b. CyBopora, E.A. Byrnmoud u nip. — M : [IpocBemenue, 2017

— 287 c.:un.;

1.2 Anrebpa. 8 xiacc : yueb. s obeodpaszoar. opranusanuii / I.B. Jlopodees, C.b. CyBoposa, E.A. byaumosu4 u ap. — M : Ilpocsemienne, 2018
—-320c. : i1




1.3 Anrebpa. 9 kiacc : yue0. mist oduieodpasonar. opranuzanuii / ['.B. Jlopodees, C.b. CyBoposa, E.A. byaumosu4 u ap. — M : [Ipocsemenue, 2018
—336.¢. :un;

2. IleyaTHbIe HocoOus

2.1. Kommuext Tabmun «MatemaTuka. Anredpa. 7-11 kmace». Harnsanoe nmocobue / M.: Cnexktp-M
2.2. [lopTpeTsl y4eHbIX-MaTeMaTHKOB. JleMOHCTpaunoHHbIi MaTeprai 1i1s mkoisl / OO0 «Ipodar
3. HudopmManmoHHbIe HCTOYHUKHA

3.1. http://fcior.edu.ru/ - ennHOE OKHO JOCTYyIA K 00pa30BaTEILHBIM pecypcam

3.2. http://school-collection.edu.ru — equnas KoseKIus nU(POBLIX 00pa30BaTEIbHBIX PECYPCOB

3.3. http://www.fipi.ru/ - penepanbHbIif HHCTUTYT NEIArOTHUECKUX M3MEPEHHIA: HOpMAaTHBHO-TIpaBoBas 0aza OI'D, oTkpbIThIi OaHk 3axanus OI'D
(MaTemaTuka)

3.4. http://alexlarin.net/ - nuadopmarroHHas moaaepKKa mpu moaroropke k OI'D o MaTemMaTHke

3.5. http://sdamgia.ru/ - o6pa3oBarenbHbII MOPTAI JIJIS IOATOTOBKHU K 3K3aMEHAM

4. TexHn4yeckue cpeacTaa

4.1. IlepcoHanbHbII KOMIBIOTEP

4.2. MynbTUMeIUiHBIN 1a00paTOPHBIA KOMIUIEKT C UHTEPAKTUBHOW CUCTEMOMN

5. YueOHO-IpaKkTHYecKOe 000pyA0BaHHe

5.1. AynuropHasi 1ocKa ¢ MarHUTHON TTOBEPXHOCTHIO

5.2. KoMIIeKT MHCTPYMEHTOB KJIACCHBIX: JIMHEIKA, TpaHCHOpPTHP, yroabHUK (30°, 60°), yronsHuk (45°, 45°), uupKyiab

5.3 Mogenu Ten u ¢uryp


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://alexlarin.net/
http://sdamgia.ru/
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