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IlosicHuTeILHAS 3aNMUCKA

Pabouast mporpamma yueOHOro Kypca «AnreOpa» paspabortana musa 7-9 KiaccoB ¢
yIIIyOJICHHBIM HW3yYyeHHEeM MaTeMaTHKU M OpPHEHTHUPOBaHA Ha IMpenojaBaHue ajredpsl IO
yueOHukam YMK 10. H. MakapriueBa, H. I'. Munatok, K. U. HemkoBa, . E. ®eoktucrosa
«Anrebpa. 7 kiaccy, «Anredpa. 8 kinaccey, «Anredpa. 9 kimace» (M. : MHeMo31Ha) Ui KJIACCOB
C YIUIyOJIEHHBIM U3YYEHUEM MaTEMaTHKU.

Marepuan Kypca MOJHOCTBIO COOTBETCTBYET IPUMEPHOI NMPOrpaMMe OCHOBHOT'O O0ILEro
oOpa3oBaHMsI IO MaTeMaTUKe, BKJIOYasi B ce0sl psi AOMOJIHUTENIBHBIX BOIPOCOB, CBSI3aHHBIX, O
OousblIel 4acTH, ¢ Pa3BUBAIOLIMMU YNPaKHEHUAMU. B 3TOM 3akirodaeTcss OTIMYME JAHHOH
IPOrpaMMbl OT YK€ CYIIECTBYIOIIMX Y4yeOHbIX mporpamMm. Kpome Toro, B ydeOHBIH Kypc
OpPraHUYHO BIUIETEHA CTOXAaCTUYECKas JUHUS, YCUIIEHBI TEOPETUKO-MHOKECTBEHHBIE MTOAXOABI K
U3JI0’KEHUIO0 HEKOTOPBIX BOIIPOCOB, 00JI€€ MOJHO PACKPBITa UCTOPUKO-KYJIbTYpHAsI IUHUS.

Co3HarenbHOE OBJIAZICHUE YYALIMMHUCS CHUCTEMOH aireOpanyecKux 3HAHWM M yMEHUH
HEOOXO0UMO ISl U3yUEHUSI CMEXHBIX TUCUUIUIMH U NMPOJoJKeHHs oOpa3oBanus. [Ipaktuueckas
3HAYUMOCTh ILIKOJIBHOTO Kypca airedpsl OOYCIOBIE€HAa TeM, 4YTO €€ OOBEKTOM  SBIISIOTCS
KOJIMYECTBEHHbIE  OTHOILIEHUS JEHCTBUTENBbHOrO Mupa. MaremaTuueckas IOJArOTOBKa
Heo0Xxo1uMa /11l TOHUMAaHUS IPUHIUIIOB YCTPOMCTBA U UCTOIb30BAHUS COBPEMEHHON TEXHUKHU,
BOCHPUATHUS HAYUYHBIX U TEXHUYECKHUX MOHATHH U uae. MaremaTuka sBIS€TCS S3bIKOM HAayKU U
TEXHHMKH, C €€ NMOMOILIBI0 MOJEIUPYIOTCS U U3y4arOTCs SIBICHUS U IMPOLECCHI, IPOUCXOIAIIUE B
IpUpOJIE.

Anrebpa sBISETCS] OMHUM U3 ONOPHBIX MIPEIMETOB OCHOBHOM IIKOJIBI: OHA 00ECTIeYHBAET
M3Yy4YEHHE MIPEIMETOB €CTECTBEHHO-MAaTEMaTHUECKOro uKia. Pa3BuTHe TOrn4eckoro MbIIICHUS
ydaluxcs CrocoOCTBYET YCBOEHHIO MPEIMETOB I'yMaHUTapHoro 1ukia. [Ipakruyeckue ymeHus
Y HaBBIKM HEOOXOAUMBI JUISl TPYI0BOM U MPO(eCCHOHATBLHON MOATOTOBKH YUaILUXCS.

I'maBHOM 1eNbI0  IIKOJIBHOTO 00pa3oBaHUs SBISETCS pa3BUTHE peOeHKa Kak
KOMIIETEHTHOHN JIMYHOCTHU ITyTEM BKJIIOUEHHUS €r0 B pa3IMyYHbIe BUAbI IEHHOCTHOW Ye€JI0BEYECKOM
NeSTeNbHOCTU: Y4YeHbE, IO03HAHHE, KOMMYHHKAlMs, Npo(ecCHOHANBHO-TPYAO0BOI BHIOOD,
JIMYHOCTHOE CaMOpa3BUTHUE, LIECHHOCTHBIE OPUEHTALIMH, IIOUCK CMBICIOB Ku3HeaesTenapHocTu. C
3TUX MO3ULUI 00yYeHHE paccMaTpUBACTCS HE TOJBKO KaK IMPOLECC OBIAJCHUS ONPEACICHHOM
CyMMOW 3HAaHMH M CHUCTEMOM COOTBETCTBYIOIIMX YMEHUN M HAaBBIKOB, HO M KakK IPOLECC
OBJIAJICHUSI KOMIIETEHIUAMU. DTO ONPEACINIO e 00y4eHHus MaTeMaTHKe:

- ¢opMupOBaHUE TPEACTABICHUN O MaTeMaTUKE KaK YHHUBEPCAJIbHOM S3bIKE HAYKH,
CpeACTBE MOJETUPOBaHUS SBJICHUN IPOLIECCOB, 00 HIEAX U METOJIaX MAaTEeMAaTHKU;

- pa3BUTHE  JIOTUYECKOIO  MBILIUIEHUS,  IPOCTPAHCTBEHHOIO  BOOOpa)KeHMs,
AITOPUTMUYECKON KyJIbTYphbl, KPUTHYECKOTO MBILIUIEHUS] HA YPOBHE, HEOOXOIUMOM s
Oynymeil mpodecCHOHATBHOM NEATETHHOCTH, a TAaKXKe IOCIEAYIOIIero OOy4deHHUs B BBICIICH
LIKOJIE;

- OBJQJICHHE MaTeMaTHYEeCKMMM 3HAHUSIMHM M YMEHHUSIMH, HEOOXOAMMBIMU B
MIOBCETHEBHOM KM3HHU, JUI1 U3YUYEHUS LIKOJbHBIX €CTECTBEHHO-HAYUYHBIX JUCLUIUIMH Ha Ooiiee
BBICOKOM YpOBHE, MJsi MONy4eHHs oOpa3oBaHUsIX B 00JacTAX, TpeOyromux yriayOieHHON
MaTEMaTHYECKON TIOArOTOBKHY;

- BOCHUTAHHUE CPEJICTBAMU MATEMAaTUKU KyJIbTYpbl JIMYHOCTH, MOHHUMAHUS 3HAYUMOCTU
MaTEMaTUKU Il HAay4YHO-TEXHMYECKOIO IPOTpecca, OTHOLIEHUS K MAaTeMaTUKE KaK K YacTH
OOIIeUeIOBEYECKON KyJIbTypbl 4Yepe3 3HAKOMCTBO C HCTOpPUEH pPAa3BUTHS MaTeMaTHKH,
SBOJIIOLIMEN MAaTEMaTUYECKUX UICH.

Ha ocHoBanumn TtpeGoBanuii ['ocymapcTBEHHOTO 0O0pa3oBaTEIBLHOTO CTaHAapTa B
COJEP/KaHUU TEMATHYECKOIO IUIAHUPOBAaHUSA MPEAINONIAracTCsl pEealn30BaTh AaKTyallbHbIE B
HACTOSAIIEE BPpeMsI KOMIIETEHTHBIN, TUUHOCTHO-OPUEHTUPOBAHHBIN U JAESITEIbHOCTHBIN MOIXO0/bI,
KOTOpBIE ONPEAEIIAIOT 324241 00y4eHH:

- MPUOOPETeHNE MATEMATHUECKUX 3HAHUN U YMCHHIA;

- OBJIaJICHHE 00O0OIEHHBIMH CIIOCOOAMHU MBICIIUTENILHON, TBOPUECKON JEATEIbHOCTH;



- OCBOEHHE KOMIICTEHIIN: y4eOHO-TT03HaBaTEeIbHON, KOMMYHHUKAaTUBHOH, pe(IIeKCUBHOM,
JMYHOCTHOTO CaMOpPa3BUTHUS, IIEHHOCTHO-OPUEHTUPOBAHHOM M INpPO(ecCHOHAIBHO-TPYI0BOIO
BBIOOpA.

OO0masi xapakTepucTuKa Kypca

B kypce anredpsl MOXHO BBIJEIUTH CIEIYIOIINE OCHOBHBIE COJIEPKATENbHbIE JIMHUU:
apupmeTuka; anredpa; SIEMEHThl JIOTHMKH, KOMOMHATOPHKH, CTaTUCTUKH M  TEOPHUH
BEpOsITHOCTEM. Bmecte ¢ HMMHM B CcOAEp)KaHWE BKIIOYEHBl [JIBA  JOINOJIHUTEIBHBIX
METOJIOJIOTUYECKUX pa3zieia: JIOTMKAa M MHOXKECTBA, a TaKKe MaTeMaTHKa B HCTOPUYECKOM
pPa3BUTUH, YTO CBS3aHO C pealn3aluell Lenei OOLIEeUHTEIIEKTYaJIbHOr0 U OOLIEKYJIbTYPHOTO
pazButus ydammuxca. CopepkaHue KaXIOro U3 OTUX pasfelioB  Pa3BOPAaYMBAcTCs B
COZIEpPKATEIBHO-METOANYECKYI0 JIMHUIO, IPOHM3BIBAIOLIYI0 BCE OCHOBHBIE JIMHHMH. Paznen
«Jloruka M MHOXeCTBa» CIOCOOCTBYET OBJQJICHUIO YYallUMHCS HEKOTOPbIMH 3JIEMEHTaMHU
YHUBEPCAJIBbHOTO MaTEMaTUYECKOIO SI3bIKa, pa3[ed «MATEeMAaTHKa B MCTOPUYECKOM Pa3BUTHMW -
CO3JIaHMIO OOLIEKYJIBTYPHOT0, F'yMaHUTAPHOTO (pOHA U3YUEHUs Kypca.

Conepxxanne nuHUH «ApudMeTHKay CIY>KAT 0a30i sl JaNbHEHIIET0 W3y4YeHUS
yyallUMHUCSl ~ MaTeMaTUKH, CIOCOOCTBYET  Pa3BUTHIO HUX  JIOTMYECKOI'O  MBIIJICHHUS,
(GOpMHPOBAHUIO YMEHHMSI OJI30BATHCSA AITOPUTMAMH, a TAK)KE IMPUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISl TOBCEHEBHON >KM3HU. Pa3BUTHE MOHATHSA O 4MCIE€ B OCHOBHOM
IIKOJIE CBSI3aHO C PpAlUOHAJIbHBIMU M HPPALMOHATIBHBIMU 4YMCIaMH, (HOpMHUpPOBaAHHEM
MIEPBUYHBIX NIPEJICTABICHUN O IEHCTBUTENIBHBIX YK CIIaX.

Copepxanue JuHUM «Anredbpa» crnocoOcTByeT (OpMHpPOBAHHMIO Y  ydalIUXCsA
MaTEMaTUYECKOI0 ammnapaTa s pelleHMs 3ajad U3 MaTeMaTUKH, CMEXHBIX IPEIMETOB,
OKPY’KAIOIIEeH peabHOW JCHCTBUTEIBHOCTH. SI3bIK anreOpsl MOMYEPKHUBACT 3HAYCHHE
MaTEMaTUKU KakK $3bIKa JJI TOCTPOEHUS MAaTEMaTU4YECKUX MOJEJEH, MPOLECCOB U SIBJICHUU
peanbHOro Mupa.

OnHOM M3 OCHOBHBIX 3a/1a4 M3Y4EHUS anreOpbl SABISAIOTCA PA3BUTHE AITOPUTMUYECKOTO
MBIIJIEHHSI, HEOOXOIUMOT0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca MH()OPMATUKH, U OBIAJACHUS
HaBBIKAMU JIENYKTHBHBIX paccyxaeHuid. [IpeoOpa3zoBanue CUMBOIMUYECKUX (POPM BHOCHT CBOM
cnenu@uueckuii BKJIaJ] B pa3BUTUE BOOOpaKEHMs, CIOCOOHOCTEM K MaTeMaTHYeCKOMY
TBOpYECTBY. B OCHOBHOI#1 1IKOJIE MaTepuan GOpMUPYETCsS BOKPYT PallMOHATIbHBIX BBIPAXKEHUI.

JHlpyroii BakHON 3ajayeil u3yyeHHs] anreOpbl SBJISETCS MMOYYEHHE LIKOJIbHUKAMU
KOHKPETHBIX 3HAHUHA O (PyHKIMSIX KaK Ba)KHEHIIEH MaTeMaTHUeCKOM MOJIENH JJsi OMMCAHUS U
HCCIIEA0BAHUS Pa3HOOOpPa3HBIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCHOHEHIMATbHBIX, MEPUOANYECKMX U Jp.). M3yueHue 5Toro matepuaiga cCrnocoOCTBYeET
Pa3BUTHIO y YYalllUXCSl YMEHHUS HCIOJB30BaTh DPA3JIMYHbIE S3bIKM MaTEeMaTHKHU (CIOBECHBIH,
CUMBOJIMYECKHH, Trpaduyeckuii) JuIsi WIUIIOCTpallMK, WHTEpIpeTaluy, apryMeHTaluu |
JOKa3aTeIbCTBA.

Paznen «OnemMeHTHl JIOTMKH, KOMOMHATOPHUKH, CTATUCTHUKH M TEOPHUH BEPOSTHOCTEI»
CTAaHOBUTCSL 00sI3aTENIbHBIM KOMIIOHEHTOM IIKOJIBHOTO 00pa3oBaHMsl, YCWIMBAIOIIMM €ro
NPUKIAJHOE W TPAKTUUYECKOEe 3HAYCHHE. DTOT Marepuan HeoOXOAMM, MpexXJe BCEro, A
¢dbopMupoBaHus (PyHKIHMOHAIBHOM TPaMOTHOCTM — YMEHHM BOCHPHHHMMATh U aHAJIU3UPOBATH
MH(POPMALIMIO, MPEJOCTABICHHYIO B Pa3IMYHbIX (popMax, MOHMMATh BEPOSTHOCTHBIN XapakTep
MHOTMX pPEJIbHBIX 3aBHCHUMOCTEH, IPOU3BOAUTH IPOCTEHIINE BEPOATHOCTHBIE PACUETHI.
N3yuenne 0CHOB KOMOMHATOPHKH MO3BOJIUT y4allleMyCsl OCYIIECTBIATh PACCMOTPEHHE CIy4aeB,
nepe0op U MOJCUET YKciia BApUaHTOB, B TOM YKCJE B MPOCTEHIINX MPUKIATHBIX 331a4axX.

[Ipy M3y4yeHUH CTATUCTHKH M TEOPHM BEPOSTHOCTEH 00O0ralaroTcsi MpeiCTaBICHUS O
COBPEMEHHOW KapTHHE MHpa U METOJax €ro HcclefoBaHus, (popMHpyeTcs MOHUMaHHUE POJIH
CTaTUCTUKM KaK HCTOYHHMKA COLMAIBHO 3HAYMMOM WHGpOpPMAalMU, a TaKKe 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBILUICHHMSL.



Takum 00pa3oM, B XOJ€ OCBOCHHS COACpPKAHWSA Kypca Yyalluecs MOJydaroT
BO3MOYXHOCTb:

- pa3BUTh NPEJICTABIICHUE O YUCIE M POJIM BBIYUCICHUN B UYETOBEYECKON NPAKTHKE;
chopMUpPOBaTh MPAKTUYECKUE HABBIKU BBIMTOJIHEHUS! YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYUCIICHUM, PA3BUTh BEIYUCIUTEIBHYIO KYIbTYPY;

- OBJIAJIETh CHMBOJIMYECKUM SI3BIKOM alreOpsl, BeIpaboTaTh (hopMaabHO-ONEepaTUBHBIC
anreOpanvyeckue YMEHHS M Hay4YUThCS NPUMEHSATh HMX K PEHICHUI0 MaTeMaTUYECKUX U
HEeMaTeMaTUYECKUX 3a/1ay;

- W3Y4YUTHh CBOMCTBA W TpaUK{ AIIEMEHTApHBIX (DYHKIHMHA, HAYYUTHCS HCIOIB30BATh
GbyHKIIMOHAIBHO-TpaUUeCKue TPEACTABICHUS JUIsi ONHCAaHWS M aHaiu3a peajbHBIX
3aBHCUMOCTCI;

- TIOJMYYUTh MPEJICTaBICHUS O CTATUYECKUX 3aKOHOMEPHOCTAX B peajbHOM MHpE U O
pPa3IMYHBIX CcHoco0ax HX H3y4eHHs, 00 OCOOCHHOCTSX BBIBOJIOB M TMPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapakTep;

- Pa3BUThH JIOTUYECKOE MBIIINICHUE U PEUb, YMEHHUE JIOTUYECKU OOOCHOBBIBAThH CYXKIACHHUS,
MPOBOAWTH  HECIOXHBIE CHCTEMAaTH3allid, TMPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
WCTIOJIb30BATh PA3IMUHBIC SI3LIKU MATEMATHKH (CIIOBECHBIN, CUMBOIIMYCCKUH, TPAUICCKIIA) TS
WTIOCTPAIMK, HHTEPIIPETAlUY, apTYMEHTAIIUU U JI0Ka3aTeIbCTBA;

- copMUPOBATH MPEACTaBICHHSI 00 M3y4aeMbIX TOHATHUSAX U METOJaX KaK BayKHEUIIIHX
CpeICcTBaX MaTeMaTHUYECKOr0 MOJICIHUPOBAHUS peabHBIX MPOIIECCOB U SIBICHUM.

MecTo npeaMeTa B y4eOHOM IIaHe

B yuenom miiane MBY nunest Ne 60 Ha kype anreOpsl B 7-9 kinaccax orBoautcst 510 gacos: 5
yacoB B Heaenmo B 7 kinacce (170 gacoB), 5 yacoB B Hememo B 8 kinacce (170 yacoB) u 5 yacoB B
Henento B 9 kiacce (170 gacos).

JInuHOCTHBIC, MeTaNpeIMETHbIC U NPeAMEeTHbIC pe3yJbTaThl 0CBOCHHUS
Kypca «AJiredopa»

[lporpamma  obecreuynBacT  JOCTHXKEHHUE  CICAYIOIIMX  PE3YJIbTATOB  OCBOCHHS
00pa30BaTeNLHOM MPOTrPaMMBI OCHOBHOTO 00IIIEro 00pa3oBaHMsL.

Juunocmnoie:

1) pa3BUTHE OTBETCTBECHHOI'O OTHOLICHMS K YYEHHIO, TOTOBHOCTH U
CIOCOOHOCTH OO0YyYaroIuXcss K CaMOpPa3BUTUIO M CaMOOOpA30BaHMIO Ha
OCHOBE MOTHBAllMM K OOYYEHHUIO M IO3HaHHUIO, OCO3HAHHOMY BBIOOpY U
IIOCTPOCHHUIO JalIbHEHIIeH WHAMBUAYAJIbHON TpPaeKTOpUM OOpa3oBaHus Ha
0a3e OpUEHTHUPOBKU B MUpe Ipodeccuii 1 npohecCHOHATBHBIX MPEINOYTEHUI
C YY4ETOM YCTOMYMBBIX [TI03HABATEIILHBIX UHTEPECOB;

2) ¢dbopmupoBanue LIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOLIIECTBEHHON MPAKTUKY;

3) pa3BUTHE KOMMYHUKAaTUBHOI KOMIIETEHTHOCTH B OOLLEHUU U COTPYTHUUECTBE
CO CBEPCTHMKAaMHM, JE€TbMM CTapLIEro M MIAJALIECrO BO3pacTa, B3POCIBIMHU B
pouecce 00pa3oBaTeNbHOMN, 00I11eCTBEHHO IIOJIE3HOM, y4eOHo-
HCCIIEN0BATEIBCKOM, TBOPYECKOM U IPYTUX BUIOB JEITEIBHOCTH;

4) YMEHHME SICHO, TOYHO, IPaMOTHO M3J1araTb CBOM MBICIM B YCTHOH U
IIICBMEHHOW pe4M, IOHUMAThb CMBICJ IIOCTaBIEHHOM 3a7a4d, BBICTPAUBaTh
apryMeHTalUI0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI;



5)

6)
7)
8)

9)

dbopmMHupoBaHUE TIPEICTABICHUS O MaTeMaTHYeCKOW Hayke Kak o cdepe
YeN0BEUYEeCKON NesATeNIbHOCTH, 00 dTamax ee pa3BUTHUs, O €€ 3HAYUMOCTHU JIs
Pa3BUTHA HUBUIIN3AIHUHN,

KPUTHYHOCTh MBILUICHUS, YMEHHE PACHO3HABATh JIOTUYECKH HEKOPPEKTHBIC
BBICKAa3bIBaHHUA, OTJIIMYATL TUIIOTE3Y OT q)aKTa;

TBOPUECKOE MBIIIJICHUE, WHUIMATHBA, HAXOAYHWBOCTh, AKTUBHOCTH IPHU
penieHnu anredpandeckux 3aay;

yMEHHE KOHTPOJHPOBATh MPOILECC U pPe3yibTaT yueOHOW MaTeMaTU4YecKOM
NeSITeTbHOCTH;

CHOCOOHOCTh K AMOIIMOHAIBHOMY BOCIPHITHIO MaTeMAaTUYECKUX OOBEKTOB,
3a/1a4, pELICHH, pacCyKICHUM.

Memanpeomemnmnbuie:

1)

2)

3)

4)

5)

6)

7)

8)

9

10)

11)

12)

YMEHHME CaMOCTOSITENIBHO IUIAHUPOBATh AJNBTEPHATUBHBIE ITyTH JOCTHIKCHUS
neneil, 0CoO3HaHHO BHIOMpaTh HambOosee >(PQEeKTUBHBIE CIOCOOBI pEIICHUSI
yu4eOHBIX M NO3HAaBaTENbHbIX 33/a4;

YMEHHME OCYLIECTBIISITH KOHTPOJb IO pe3yibTaTy U CHOCOOy JeMCTBHS Ha
YPOBHE IPOU3BOJBHOIO BHUMAHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTUBEI,
YMEHHE aJIeKBaTHO OLICHUBATh MPABUIBLHOCTh UM OLIMOOYHOCTH BBITIOJTHEHMS
yueOHOI 3a1auM, ee 0OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHbIE BO3MOKHOCTHU
€€ pelIeHNS;

OCO3HAHHOE BJIAJICHUE JIOTMYECKMMH JEHUCTBUSMU OIPEIECIICHUS IOHATHUH,
00001IEeHNs, YCTaHOBJIEHUS  aHAJOTWUH, KiIacCU(PUKAMil Ha  OCHOBE
CaMOCTOSITEJILHOIO BbIOOpa OCHOBAaHUM W KPUTEPUEB, YCTAHOBJIEHHE POJIO-
BUJIOBBIX CBS3€H;

YMEHHE YCTaHaBIMBAaTh IPUYNHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH JIOTHUECKOE
paccyxaeHue, Jenarb YMO3aKJIoueHHe (MHIYKTUBHOE, AECTyKTHUBHOE, I10
aHaJIOTHH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSTh U MPEOOPa30BBIBATH 3HAKOBO-CHMBOJINYECKHE
CpeZCTBa, MOJAEIH U CXEMBI 11 y4eOHBIX U O3HABATENIbHBIX 3a/1a4;

YMEHHE OpraHM30BbIBaTh y4ye€OHOE COTPYJAHUYECTBO M  COBMECTHYIO
JEATENIBHOCTD C YUUTEIEM M CBEPCTHUKAMH, ONPEACIATh LENH, IJIaHUPOBATh
pacnpenerneHne (QYHKIHMA ¥ POJICH yYaCTHUKOB, B3aMMOJICHCTBHE U 0OIIHE
cnoco0bl paboThl; yMEHUE paboTaTh B IpyIIe, HAXOAUTh O0Iee pelieHne u
paspemath KOH(IMKTBI HAa OCHOBE COIJIACOBAHUS TMO3UIMKA U ydeTa
UHTEPECOB, CIyllaTh MapTHepa, (opMylupoBaTh, apryMeHTUpOBaTb U
OTCTauBaTh CBOE MHEHHUE;

pa3BUTHE y4eOHOM M OOIIEenOoJIb30BaTEIbCKOW KOMIETEHTHOCTH B 00JacTh
UCTIONB30BaHUST MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonormii (MKT-
KOMIIETEHTHOCTH);

¢opMHupoBaHuE TEPBOHAYAIBHBIX MPEACTABICHUNH 00 HIeIX M MeTojax
MaTeMaTHKH Kak 00 YHUBEpCalIbHOM S3bIKE HayKW U TE€XHUKH, O CPEACTBE
MOJIEJIMPOBAHUS SIBJIEHUN U IIPOLIECCOB;

YMEHHUE BUIETh MaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE NMPOOJIEMHOM CUTyallun
B IPYTUX JUCHUIUIMHAX, B OKPY’KaIOLIEH KU3HH;

YMEHHE HaXOJAUTh B pa3IMYHBIX MCTOYHHKAX HH(OpMaIuio, HEOOXOIUMYIO
JUIsL pellIeHUs] MaTeMAaTUYECKUX MpoOJieM, M NPEACTABIATh €€ B IOHATHOU
¢dopme, MPUHUMATD PEIICHHE B YCIOBHUIX HEMOIHOM M U30BITOUHON, TOYHOH U
BEPOSITHOCTHOM MH(pOpMAIIHH;

YMEHHME NOHMMAaTh M HCIOJb30BaTh MATEMAaTUYECKHE CPENCTBA HAIVISIAHOCTH
(pucyHKH, YepTeXHu, CXeMbl, rpapuku # T.JI.) Uil WJUIIOCTpAIUH,
MHTEPIIPETALNH, apTyMEHTAIUY;



13)
14)
15)
16)

17)

YMEHHE BBIIBUTATh TUIOTE3bl NMPH PEIICHHH YYEOHBIX 3aJad M TOHUMATh
HE0OXOIMMOCTh UX NMPOBEPKHU;

YMEHHME NPUMEHATh UHAYKTUBHBIA M JAEIyKTUBHBIM CIOCOOBI paccy:XJIeHUM,
BUJICTh Pa3jIM4HbIC CTPATETUN PELICHUS 3a/1a4;

MIOHUMAaTh CYIIHOCTH AJITOPUTMUAYECKUX MPEAIUCAHUN U YMEHHE IEUCTBOBATh
B COOTBETCTBUU C IIPEAIIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEJIbHO CTAaBUTh IIEJH, BHIOMPATh M CO3/1aBaTh aJTOPUTMBI
JUIS pelIeHus] y4eOHbIX MaTeMaTHYEeCKUX MPpooIIeM;

YMEHHUE IUJIAaHUPOBAaTh M OCYILIECTBIATH JEATEIBHOCTb, HAIIPABICHHYHK Ha
pelIeHue 3a1a4 UCCIEN0BATEIBCKOTO XapaKTepa.

Ilpeomemnuwie:

1)

2)

3)

4)

5)

6)

7)

8)

(GbopMHUpOBaHKE NPEJICTABICHUNH O MaTeMaTHKE KaK O METOJAE IO3HaHUS
JEHUCTBUTEIBHOCTH, MO3BOJIAIOIIEM OINMCHIBATD W U3y4daTb pEalIbHBIC
IIPOLIECCHI U SIBJICHUS;

pa3sBUTHE YMEHHMH paboTaTb C Yy4eOHbBIM MAaTEMaTHYECKUM TEKCTOM
(aHanu3upoBaTh, W3BJIEKATH HEOOXOMUMYIO HH(MOPMAIHMIO), TOYHO U
IrPaMOTHO BBIP@)XKaTb CBOM MBICIM C TPUMEHEHHEM MAaTeMaTH4ECKON
TEPMUHOJIOTMM ¥ CUMBOJHKH, TPOBOJUTH KIACCU(PUKAIMIO, CTPOUTH
Joruyeckue 000CHOBaHMs, J0Ka3aTeIbCTBA MATEMaTUYECKUX YTBEPKICHUH;
pa3BUTHE NPEACTABICHUM O YUCIIE M YUCIOBBIX CHCTEMAX OT HATypaJbHBIX
JI0 JIECUCTBUTEIBHBIX YHUCEI; OBJIAZICHUE HABBIKAMHU YCTHBIX, UCHbMEHHBIX,
MHCTPYMEHTAJIBHBIX BBIUNCIICHUN;

OBJIQJICHUE CHMBOJIBHBIM  S3BIKOM aireOpbl, MpHEeMaMH BbIIOJIHEHUS
TOKJIECTBEHHBIX IPEOOpPa30BaHUN BBIPAKEHUH, pEIICHHUS YypaBHEHUH,
CUCTEM YpaBHEHMI, HEPaBEHCTB M CHCTEM HEPAaBEHCTB, YMEHHEM
MOJIETIMPOBaTh pEaJbHbIE CUTYallUH Ha s3bIKE anreOpbl, HCCIEA0BATh
NOCTPOCHHbIE ~ MOJEIM €  KCIOJB30BAaHMEM  ammapara  ajaredpsl,
MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;

OBJIQJICHUE CHUCTEMOW (YHKLUMOHAIbHBIX IOHATUH, pa3BUTHUE YMEHUS
UCTIONIBb30BaTh (DYHKIIMOHATBEHO-TpAapUUECKUE MPEACTABICHUS ISl PELICHUS
pa3IMYHBIX MaTEMaTHYECKUX 3a7ad, JJIs ONMCAHUSA W aHAIN3a pEeaJbHbIX
3aBHCUMOCTCH;

OBJIQJICHUE MPOCTEWIIMMM CrIoco0aMM  NPEACTaBICHHS M aHaIu3a
CTaTHUCTUYECKUX  JaHHbIX;  (popmHupoBaHUE NPEACTABICHUN O
CTaTHCTUYECKUX 3aKOHOMEPHOCTSAX B pEaIbHOM MHPE H O pa3IUYHBIX
croco0ax MX MU3y4eHUs, O NPOCTEUIINX BEPOSITHOCTHBIX MOJEISAX; pa3BUTHE
YMEHUH W3BJIEKaTh MH(GOpPMAIMIO, NPEACTAaBICHHYI0 B Talnuuax, Ha
quarpammax, rpaukax, ONUCBhIBaTh U aHAJIM3UPOBAThb MACCHUBBI YHCJIOBBIX
JaHHBIX C TIOMOIUBIO MOAXOASAIIMUX CTaTUCTUYECKUX XapAaKTEPHUCTHK,
HCIIOJIB30BaTh IIOHMMAaHHUE BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBICHUI
IIPY IPUHITHH PEILICHUN;

pa3BUTHE YMEHUN NPUMEHSATh U3YyYEHHBIE IMOHSTHS, PE3yJbTaThbl, METOIbI
JUIsL peIleHus 3ajJad IPAKTHYECKOro XapakTepa W 3afad U3 CMEKHBIX
JUCIUIUIMH € MCHOJb30BAaHUEM TpU  HEOOXOJUMOCTH  CHPABOYHBIX
MaTEpUaIoB, KOMIBIOTEPA; YMEHHMH IIOJB30BAaThCS OLEHKONM M NPHUKUAKOU
IIPU IIPAKTUYECKUX pacueTax;

dopmupoBaTh yMeHHe (popManM3aluu U CTPYKTYpHUpPOBaHMS HMHGOpMalNH,
YMEHHUSI BBIOMpPATh CIOCOO TMPEJCTAaBICHHsS] JAHHBIX B COOTBETCTBHH C
MOCTaBJIIEHHON 3ajjaueil — TaOaMIbl, CXeMbl, IpaduKu, AUarpaMMbl — C
UCTIOJIb30BaHUEM COOTBETCTBYIOUIMX MPOTPAMMHBIX CPEICTB 0O0pabOTKH
JTaHHBIX.



Coaepxanue nporpamMmsl
Yuciaa

PanuoHaJbLHBIE YHCJIA

CpaBHeHuE palMoHaIbHBIX uucell. J[elcTBUs ¢ panuoHanbHbIMU yKciaamMu. KoHeuHble u
OeckoHeuHbIe JlecsiTHUHbIe Apodu. [Ipeacrapnenne panMoOHAIBHOTO YUCIAa B BUIE AECSITUYHON
Ipoou.

HNppaunoHajbHble YUCIa

[lonsAaTHe MppanMOHANBHOrO 4yucia. Pacro3HaBaHue UppalMOHAIbHBIX Yucell. JlelcTBus
C UppalUOHAbHBIMU yuciaaMu. CBOMCTBA IEUCTBUN C UppallMOHAIBLHBIMU YKciiaMu. CpaBHEHHE
UPPALMOHATIBHBIX Yncel. MHOXKECTBO 1EHCTBUTENIBHBIX YUCEI.

[IpencraBienys 0 paCIIMPEHUSIX YUCIOBBIX MHOKECTB.

ToxknecTBeHHbIe NpeoOpa3oBaHus

Yucnobie 1 OyKBeHHbIE BBIPAKECHHSA

Boipaxxenue ¢ nepemeHHoW. 3HaueHue BbIpakeHUs. [lopcTaHOBKA BBIpaXKEHHH BMECTO
[IEPEMEHHBIX.

3akoHbl apudmernyeckux aercTtBuid. IIpeoOpa3oBaHHs UYMCIOBBIX  BBIPaKEHUH,
COJIEpIKalIMX CTENEHU C HATYPaJIbHBIM U LIEJIBIM IIOKA3aTEIEM.

MHoro4/ieHbl

OpHowieH, creneHb ofHOWIeHA. JleWcTBHUA € OJHOWIEHAMU. MHOIOWIEH, CTENEHb
MHOro4YJeHa. 3HaueHHs MHOrowieHa. JlelcTBUA C MHOTOWIEHAaMH: CJIOXKEHHE, BbIYMTaHUE,
yMHOXXeHHe, peneHue. llpeoOpa3oBaHue 1eNOro BbIpaXeHHs B MHOrowieH. DPopmyibl
COKpPAIIEHHOIO0 YMHOXKEHMS: PAa3HOCTh KBaJpaTOB, KBAagpaT CyMMblI M pa3HOCTU. Dopmyiibl
npeoOpa3oBaHusl CYMMBI U Pa3HOCTH KyOOB, KyO CyMMBI M pa3HOCTH. Pa3no)xeHue MHOTO4JI€HOB
HAa MHOXXWUTEJIM: BBIHECEHHE OOILEro MHOXHTEIS 3a CKOOKH, TpYIIUPOBKA, HCIOJIb30BaHHUE
dbopMyIl COKpaIEHHOTO YMHOXEHHUS. MHOTOWIEHBI ¢ OJHOW nepeMeHHoi. CTaHIapTHBIN BU
MHOTOYJIEHA C OJTHOW MEPEMEHHOM.

KBanpatsbiii TpéxwieH. KopHu kBazpaTHOro tpéxuieHa. PasnoxeHne Ha MHOXKUTENIN
KkBajgpaTHoro TpéxwieHa. Teopema Buera. Teopema, oOpaTtHast teopeme Buera. Briienenue
MIOJTHOTO KBajpaTa. Pa3noxkeHne Ha MHOXKHUTEIH CIIOCOOOM BbIIETICHHUS IOJHOTO KBaApaTa.

IlonsiTHe TOXKACCTBA

ToxnecTBeHHoe npeodpazoBanue. [IpencTaBieHue o TOXKIECTBE HA MHOYKECTBE.

/{poOHO-panuoHAIbHbIE BHIPAKEHUS

Anrebpanueckas 1po0b. [Ipeobpa3oBanusi BeIpakeHHUM, COJEpKAIUX CTEIEHU C LIEIbIM
nokasareneM. JlomycTuMmble 3HA4YeHHsI MEPEMEHHBIX B JIPOOHO-pPAllMOHAIBHBIX BbIPAKECHUSIX.
Cokpamienue anreOpanueckux napobei. IlpuBeaenue anrebpanueckux apobei k oOmemy
3HaMeHaTeno. [leficTBus ¢ anredpanyecKuMu ApoOsSIMHU: CI0KEHUE, YMHOXKEHHE, JIEJICHUE.

[IpeoOpazoBanue BbIpaKEHUM, COAEPIKALINX 3HAK MOIYJIS.

HppanuoHajbHbIe BHIPAKEHHUS

Apudmernueckuil KBaApaTHbI KopeHb. JlOMyCTHUMbIE 3HAUY€HHsI IEPEMEHHBIX B
BBIpOKEHUSAX, COAepXkallux apudmernyeckue KBaapaTHble KopHU. IIpeoOpazoBanue
BBIPAKEHUI, COAEPIKALLUX KBaAPAaTHbIE KOPHH.

Kopau nm-pix creneHeil. JlomycThMmble 3HA4Y€HHMs] NEPEMEHHBIX B  BBIPAKCHUSX,
COJIepKalINX KOPHHU n-bIX creneHel. [IpeoOpa3oBanue BhIpakeHHUM, cOAEpKAIIUX KOPHHU 7-bIX
CTEIEHEN.

CreneHp ¢ panuoHaJbHBIM IOKa3aTeneM. IIpeoOpa3oBaHue BbIpaKEHH, COAEpKaIIUX
CTENEHb C PALMOHAJIBHBIM IIOKA3aTEIIEM.

YpaBHenus

PaBencTBa

YucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX PAaBEHCTB. PABEHCTBO ¢ MEPEMEHHOM.

YpaBHenust

[Tonarue ypaBHeHUs U KOpHA ypaBHeHUs. [IpencraBienue o paBHOCUIBHOCTH YpaBHEHUM
Y ypaBHEHUSX-CIICICTBUSX.



[IpencraBieHre 0 paBHOCHIBHOCTM Ha MHOXKECTBE. PaBHOCHIIBHBIE NpeoOpa3zoBaHUS
YpaBHEHUH.

Metoasb! pelieHust ypaBHEHUI

Metonbl paBHOCHIIBHBIX NMPeoOpa3oBaHUN, METOJ 3aMEHbl MEPEeMEHHOH, TpaduuecKuii
Mmetoa. Mcmonb30Banue CBOMCTB (DYHKIMH MPH PELICHUH YPaBHEHUH, NCTIOIB30BAHUE TEOPEMBI
Buera a1 ypaBHEHUH CTENIEHU BhILLIE 2.

JIuHeiiHOe ypaBHEHUE H €ro KOPHH

Pemienune nuHelHbIX ypaBHeHUH. KonnuecTBO KOpHEH JTMHEHHOTO ypaBHeHusl. JInHeliHoe
ypaBHEHUE C TapaMETPOM.

KBagpaTHoe ypaBHeHUE H €r0 KOPHH

JIMCKpUMHHAHT KBaJgpaTHOro ypaBHeHUs. DopMyia KOpHEH KBaJpPaTHOTO YpPaBHEHMS.
KonnuecTBO NEHCTBUTENBHBIX KOPHEH KBaJApAaTHOTO YypaBHEHUs. PelleHne KBaapaTHBIX
ypaBHEHHIA: Tpa)UIecKuil METO/ PEeIICHHsI, UCTIOIb30BaHUE (POPMYIIBI IJIsl HAXOXKICHHUS] KOPHEH,
pasio)keHHe Ha MHOXKUTENIW, TMoAO0Op KOpHEH ¢ HCIoJdb30BaHHMEM TeopeMbl Buera.
bukBanpaTHbele ypaBHEHHUs. YPaBHEHHs, CBOJMMBIE K JIMHEMHBIM M KBaJpaTHbIM. KBaapatHoe
YPaBHEHHE C TapaMeTpoM. PemieHne mpocTeWInnX KBaJpaTHBIX YPABHEHHMH C IapaMETPaMH.
Pemennie HEKOTOPBIX TUIOB ypaBHEHUH 3 U 4 cTENEHHU.

J{poOHO-panHOHAIbLHBIC yPABHEHUS

Pemenue 1poOHO-panoOHaIbHBIX YpPaBHEHUH.

TpocTeiimue uppaunonaibHbIe ypasHenns Buga:  f(x) =a; /f(x) =g (x) u nx

penienue. Pelenne uppalMoHanbHbIX YpaBHEHUH BUIA 4/ f (x) =g (x).

CucreMbl ypaBHeHUH

VYpaBHeHue ¢ AByMsl IEpeMEHHbIMU. Perienue ypaBHeHU B LENbIX yuciax. JIuHelHoe
ypaBHEHHE C JIByMs MepeMeHHbIMH. [ 'paduueckas MHTEpIpeTanys JTUHEHHOTO ypaBHEHHUS C
JBYMS [IEPEMEHHBIMHU.

[IpencraBnenne o rpaduyeckoil MHTEPHpPETAllUK MPOU3BOJIBHOTO YpaBHEHHUS C JIBYMS
IIEPEMEHHBIMU: JTMHUHU Ha TUIOCKOCTH.

ITonsTHEe cucTeMbl ypaBHEHU. Pellenre cucreM ypaBHEHUN.

[IpencraBienye 0 paBHOCWIBHOCTH CUCTEM YPABHEHUM.

MeToap! pelieHusi CUCTeM JMHEHHBIX YPaBHEHHUH ¢ JABYMS NMEPEeMEHHBIMHU TpadpHuuecKuii
METOJl, METOJ CIOXEHHUSA, METOJ IMOJCTaHOBKH. KOJWYeCTBO pemIeHUH CHUCTEMbl JUHEWHBIX
ypaBHeHui. Cuctema JMHENHBIX YPaBHEHUH € TapaMETPOM.

CucreMbl HEIMHEVHBIX YpaBHEHNUN. MeETObl PEIICHNs] CHCTEM HEIMHENHBIX YPAaBHEHHM.
Meton neneHusi, METO 3aMEHbI IepeMEHHBIX. OTHOPOIHBIE CUCTEMBI.

HepaBeHcTBa

Uucnossle HepaBeHcTBA. CBOMCTBA YMCIOBBIX HEpaBEHCTB. [IpoBepka crpaBenTuBOCTH
HEPABEHCTB IIPH 33JaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoi. Ctporme M HecTporue HepaBeHCTBA. Jloka3aTelbCcTBO
HepaBeHCTB. HepaBeHCTBa 0 CpefHUX [UIsl IBYX YHCEIL.

[TonsTHE 0 pemeHnn HepaBeHCTBA. MHOXKECTBO PEIICHNN HEPAaBEHCTBA.

[TpencraBneHne 0 paBHOCUIBHOCTH HEPABEHCTB.

JInneliHOe HEpaBEHCTBO M MHOXECTBA €r0 pelIeHW. PeleHne JIMHEWHBIX HEPaBEHCTB.
JIuneliHOE HEPABEHCTBO C MapaMETPOM.

KBagpatHoe HepaBeHCTBO M €ro peunieHus. PemeHue KBagpaTHBIX HEPABEHCTB:
UCTOJIb30BaHUE CBOMCTB M rpaduka KBagpaTUUHOW (YHKIMH, METOJ HHTEPBAJIOB. 3aIlUCh
penIeHus KBaApaTHOTO HEPaBEHCTBA.

KBaznpaTHOE HEPABEHCTBO C TAPaMETPOM U €r0 PELICHHUE.

[IpocTeiile WppanMOHANbHBIE HEPABEHCTBA  BHIA: 4/ f (x) >a; f(x)<a;
Jf(x) > g(x) Vi) > a



OO600IEHHBII METO MHTEPBAJIOB JIJISl pEIICHHSI HEPABEHCTB.
CucremMbl HEpaBeHCTB

CucreMpl HEpPaBEHCTB C OJHOHN NEepeMEHHOW. PelleHne cUCTEM HEpaBEeHCTB C OJHOMN
MEPEeMEHHOM:  JMHEMHBIX,  KBaJpaTHBIX,  JPOOHO-pAllMOHANBHBIX,  HUPPALUOHAIBHBIX.
N300pakeHre perieHus: CUCTEMbl HEPAaBEHCTB HA YHCIIOBOM NpsSMOM. 3amuch peleHus CUCTEMbI
HEPaBEHCTB.

HepaBenctBo ¢ naBymss mnepemeHHbIMU. llpencraBieHune o pemieHMH JIMHEWHOTO
HEpaBeHCTBA C JBYMs IepeMeHHbIMH. ['paduueckas WMHTEprpeTalnus HEPAaBEHCTBA C JBYMs
nepeMeHHbIMH. ['paruecKkuii MeTo1 perIeHusl CHCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

DOyHKUMU

ITonsiTue 3aBUCMMOCTH

[TpsimoyronbHass ~ cucrema  KoopAauHar.  DOpMUPOBAHME  NPEICTABICHUH O
METanpeIMETHOM MOHITUH «KOOPAUHATHD). I'pauK 3aBUCHMOCTH.

DOyHKUUA

CriocoOb1  3amanHust (QYHKUMI: aHATUTUYECKHH, Tpaduueckuii, Tabmuuubeiid. ['padux
¢byskuuu. [IpuMeps! QyHKIMIA, TOTy4aeMbIX B IPOLIECCE UCCIIEAOBAHUS PAa3IMYHbIX MPOLIECCOB
U perieHus 3amad. 3HaueHne (QyHKIMHA B Touke. CBOWCTBa (QyHKIHMI: 00NIacTh OmpeneneHus,
MHOXECTBO 3HAYeHHMH, HYJH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTD,
BO3pacTaHue U yObIBaHHE, IPOMEKYTKH MOHOTOHHOCTH, HaUOOJIbIIIee U HAaUMEHbILIEE 3HAUEHUE,
NEepUOIMYHOCTh. MccaenoBanue GyHKIUH 10 €€ rpaduky.

JIuneiinasi pyHKuMs

CaoiictBa, rpaduk. YriaoBoil ko3 duiment npsimoit. Pacnonoxxenue rpaduka JnHEHHOM
(GYHKINHU B 3aBUCHMOCTH OT €€ KO PHUIIMEHTOB.

KBagpaTnunasa pyHKous

CpoiictBa. IlapaGona. Iloctpoenme rpadmka kBaapaTuuHOW (yHKIHMU. [lomokeHue
rpaduka KBaJpaTUYHOM (YHKIMHM B 3aBUCUMOCTH OT €€ Ko3dduuumenron. Mcnonbp3zoBaHue
CBOWCTB KBaJApAaTHYHON (YHKIWU JIJIsl pEIICHHS 3a/1a4.

OOpaTHasi NPONOPUHOHATBHOCTD

. k
CgoiictBa ¢pynkuuu y =—. ['unepbona. [IpencraBnenne 06 acuMnToTax.
X

CrenenHasi pyHKIus ¢ nokasareaem3

CgoiictBa. KyOuueckas mapabona.

@y y =Jx, y=Yx, ¥ =|X|. Ux cBoiictBa u rpaduku. CrenenHas GpyHKUIUS ¢
MoKa3aTtesieM cTeneHu Oosplie 3.

[IpeoOpasoBanue rpadukoB  (QYHKUMI: THapasIeNbHBI  HEpeHOC, CHMMETpus,
pacTspKeHue/cxxaTie, OTpakeHue.

[IpencraBnenne o B3aMMHO OOPAaTHBIX (PYHKIHUSX.

HenpepriBHOCTS GYHKIIMH U TOUKH pa3pbiBa GyHKuui. KycouHo-3anaHuble QyHKIUH.

IlocnenoBaTeIbHOCTH U TPOTPEeCCUU

YucnoBasg mnocnenoBareabHOCTh. [Ipumeppl. beckoHedHble  MOCIIEN0BATEIBLHOCTH.
Apudmeruueckas mporpeccuss u e€ cpoiictBa. I'eomerpuueckas nporpeccus. CyMMHpOBaHHE
MEpPBbIX  WICHOB  apU(PMETHYECKOH W  TeOMETpPUYEecKoW  mporpeccuit.  Cxopmsmiasics
reomerpuyeckass  mporpeccus. CyMma  CXOASIIEWCS ~ TeOMETPUYECKOM  MpPOTpecCHUmu.
lMapmonuyeckuit psa. PacxoauMoCcTs rapMOHUYECKOTO PAa.

Meton MareMaTHdecKoW WHAYKIMH, €ro MpUMEHEHHe Ui BbIBOAA  (OPMYIL,
JI0KA3aTeJIbCTBA PABEHCTB U HEPABEHCTB, PEILICHU 3a1a4 Ha JEIMUMOCTb.

Penmienne TeKCTOBBIX 3aJa4

3agaum Ha Bce apuMeTHUYeCKHe AeliCTBUA

Pemenne TexkcToBBIX 3a1a4 apudmerndeckum crocodom. Vcrnonp3zoBanue TabIuIl, cxem,
YepTexken, IPyruxX CPeACTB MPEACTABICHUS TaHHBIX MPU PEIICHUH 3aa4H.

Pemenue 3agqa4 Ha ABH:KeHHE, Pa00Ty, MOKYNIKH



AHanm3 BO3MOXXHBIX CUTYallil B3aMMHOTO PACIHOJIOXKEHHsI OOBEKTOB NMPH UX JIBHKCHHUH,
COOTHOILIEHHSI 0OBEMOB BBINOJIHAEMBIX pabOT IIPU COBMECTHOM padoTe.

Pemenne 3a7a4 Ha HaXO0KAeHMe YACTH YHMCJIA U YMCJIA 110 €r0 YacTH

Pemenne 3a1a4 Ha NPOLEHTHI, 10JIM, IPUMEHEHHUE IPONOPLUI NPU PEIICHUH 3a]1ay.

Jloruyeckue 3agaumn

Pemenne nornueckux 3agay. Pemenune ornyeckux 3azad ¢ IoMolIbio rpados, Tadbauil.

OcHoBHbIE MeTO/IbI PeLIeHNUs 3a/1a4

Apudmernueckuil, anredpandeckuii, nepedop BapuaHToB. [lepBuuHbIe peacTaBIEHUS O
JPYTUX METOAaX peleHus 3aaad (reoMeTpuiecKkie U rpaduueckue METOoIbl).

DJIeMEHTBhI JIOTHKH, KOMOMHATOPHKH, CTATUCTUKHU U TEOPHHU BePOSITHOCTH

MHoskecTBa H KOMOMHATOPUKA

MHOKeCTBO. DJIEMEHT MHOXECTBA, IOIMHOXeCTBO. KoHeuHble M OE€CKOHEUYHEIS
MHOXecTBa. [luarpammel Benna — Oiinepa. OCHOBHBIE YHCIIOBBIE MHOXECTBAa (MHOXKECTBa
HaTypaJIbHBIX YUCEJ, MHOXECTBO IIEJIBIX YMCEJ, MHOXKECTBO PAIMOHAIBHBIX YUCEN, MHOXKECTBO
UpPpaMOHATIBHBIX YHCE, MHOXKECTBO JICHCTBUTENIBHBIX YHCEIT).

OObenuHeHNE U TepecedeHHe MHOXKECTB. B3anMHO-OJHO3HAYHOE COOTBETCTBUE.
3aMKHYTOCTb MHOJKECTBA OTHOCHTEIBHO OIEPAllUM  CJIOXKEeHUs (YMHOXEHHMS, JeJIeHHs,
BbIUMTaHUs). YUHCIO 31€MEHTOB OOBEIMHEHHUS U TEpPeceueHus IBYX KOHEUHBIX MHOKECTB.
ITonsiTHe 0 MoLHOCTH MHOXKeCTB. [IpuHnmn Jupuxie.

Meton MaremaTnueckod MHAYKIMH. KoOMOMHMpPOBaHHBIN NMPUHIMI YMHOXeHHs. Uucio
JJIEMEHTOB MPAMOrO IPOM3BEIEHUS [JBYX MHOXKECTB. YMCIO MOIAMHOXKECTB KOHEYHOIO
MHOecTBa. Uncno k — 3neMeHTapHBIX MOJAMHOXKECTB KOHEUHOTO MHOXKECTBA M3 N 3JIEMEHTOB
(uucno coueranuit). Ywucno mnepecraHoBOK. Ilonste BeposTHOCcTH coObiTuA. Iloacuer
BEPOSTHOCTEH MPOCTEHIINX COOBITUH.

CraTucTuyeckue JaHHbIe

[IpencraBienue NaHHBIX B BUAE TaOnuil, auarpamm, rpadukoB. CpeaHue pe3yiabTaTbl
U3MEPEeHUN M CTaTUCTHYECKUX HCCIIEAOBAaHMMA: cpeaHee apudmMeTHueckoe, Moja, MeIHaHa.
AnnpokcuMupyronas npsmasi.

WHTepBanbHbIil psag faHHBIX. OTHOCUTENBHAS 4YaCTOTA BAPUAHTBHI.

Hcmopu;l mamemamuku

Bo3znuxnoeenue mamemamuxu kaxk nayku, smanvl eé pazeumus. OcHosHble pazoenvl
Mamemamuxu. Bvloalowuecs mamemamuru u ux 6Kuao 6 pazgumue HayKu.

beckoneunocmv  mnooicecmea  mpocmuix  uucen.  Hucna  u  ONUHBLI  OMPE3KOS.
Payuonanvuvie uucna. [lompebnocms 6 uppayuonanvusix yuciax. Llxona Iugacopa

3apoorcoenue ancebpvr 6 Heopax apugpmemuxu. An-Xopeszmu. Pooxcoenue 0yKeeHHOU
cumeonuku. I1. @epma, . Buem, P. Jlexapm. Hcmopus 6onpoca o Haxodcoenuu ¢hopmyn Kopreu
aneebpauveckux ypasHenuti cmenewnel, oonvuux yemuipéx. H. Tapmanvs, /. Kapoano, H.X.
Abenv, 3.1Ianya.

losgnenue Mmemoda KOoOpOuHam, NO360JAIOUE20 NEPesoOUmsb  2eoMempuyecKue
00vekmbl Ha A3bIK aneeopwi. [lossnenue epaguxos pynxyui. P. /Jexapm, I1. @epma. [Ipumepo
PA3TUYHBIX KOOPOUHAM.
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Y4eOHO-MeTOAUYECKOE U MaTePUAJIBbHO-TEXHUIECKOEC OCHAIIICHUE
06p330BaTeJILHOFO nmpouaecca

I[lnanupyemble pe3yJibTAaThl U3yYeHHS Kypca «Ajreopay»

BeinmyckHuk HayuuTes B 7-9 Kiaccax A5 o0ecnievyeHnsl BO3MOKHOCTH YCIIEIIHOT O
NPOAOJIKEHUsI 00pa30BaHUA HA 0230BOM M YIIy0JEHHOM YPOBHSAX

DJIeMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOH JIOTUKH
e OmnepupoBarh' TOHATUIMHU: ONPEIENCHHUE, TEOPEMA, AKCHOMA, MHOYKECTBO, XapaKTEPHUCTUKH

MHOXECTBa, JJIEMEHT MHOXXECTBA, IIyCTO€, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, IIOJMHOXKECTBO,
MIPUHAJUIEKHOCTh, BKIIFOUEHHE, PABEHCTBO MHOKECTB;

*  pn300pa’kaTh MHOXKECTBA U OTHOIIEHHE MHOXKECTB € TIOMOILBIO KPYTroB Dilnepa;

®  omnpeAeNATh NPUHAMICIKHOCTH DJIEMEHTA MHOXKECTBY, OOBEJUHEHHIO W IEepPEeCceUYCHHIO
MHOXECTB;

®  337aBaTh MHOKECTBO C IIOMOIIBIO IEPEUHUCIIEHHS HIEMEHTOB, CIIOBECHOTO OIUCAHMS;

®  OmepupoBaTh TOHATHSMH: BBICKa3bIBAHWE, WCTHHHOCTH U JIOKHOCTH BBICKA3bIBAHMS,
OTPULAHME BBICKA3bIBAHUM, ONEpalK Hal BBICKA3bIBAHUSMMU: M, WM, HE, YCIOBHBIE BBICKA3bIBAHUS
(MMITTTIKAIIN);

®  CTPOWTH BBICKA3bIBAHUS, OTPULIAHUS BBICKA3bIBAHUIL.

B noBce1HeBHOM KU3HM ¥ IPH U3YUYEHHHU APYTUX NMPeIMETOB:

° CTPOUTH LCIMOYKHN YM033KHIOq€HHﬁ Ha OCHOBC HUCIIOJIB30BaHMW ITPAaBUJI JIOTUKHU,

b HUCIIOJB30BaTh  MHOKECTBA, ornepanmuui C MHOXCCTBAMH, HX rpa(l)I/I‘IeCKOC
MNpEaACTaBJICHUEC IJIA OIMCAaHHA PCAaIbHBIX ITPOLECCOB U SIBICHUH

Yuciaa
° OHCpI/IpOBaTI) IIOHATUIAMHU. MHOXCCTBO HaTypaJ'H)HI)IX YHCCJI, MHOXKCCTBO ICJIBIX YHCCII,

MHOXECTBO pPAalMOHANBHBIX YHCEN, HPPAIMOHATBLHOEC YHCIO, KBaJpPaTHBIA KOPEHb, MHOMKECTBO
JNEHUCTBUTENBHBIX UYHCEN, TE€OMETpUUecKas HMHTEpIpeTalus HaTypalbHBIX, LENbIX, pPallOHATIbHBIX,
JIEMCTBUTEIILHBIX YHCEIT,

®  TIOHUMAaTh U OOBACHSITH CMBICI IMO3UITMOHHOM 3aIUCH HATYPAIBHOTO YUCIIA;

®  BBIOJHATH BBIUMCICHUS, B TOM YHCIE C HCIOIH30BAHUEM MPUEMOB PAIMOHATHHBIX
BBIYHCIICHMIA;

®  BBINOJHATH OKPYTJICHUE PAIlMOHAIBHBIX YUCEN € 33JJaHHON TOYHOCTEIO;

®  CpaBHUBATH PAIMOHAIBHEIC H HPPANMOHATHHBIC YHCIIA;

®  TPEACTaBIATh PAIIOHAIBHOE YUCIIO B BHJIE IECATHYHON JpoOH

®  VIOPSAIOYMBATH YUCIIA, 3AMMMCAHHBIC B BUE OOBIKHOBCHHOU U JICCSITHIHOMN Ipo0u;

° Haxonuth HOJl 1 HOK 4ucen u ucnonap30BaTh UX MPU PELIECHUU 3a1a4.

B noBceaHeBHO KU3HM U NIPU U3YYEHUH APYTUX NMPEAMETOB:

® [PUMEHSTH MpaBWiIa MPUOTMHKCHHBIX BBIUMCICHUN TMPU PEIICHUH MTPAKTHYCCKUX
3a/1a4y ¥ PEIICHUH 3a/1a49 JPYTUX YICOHBIX MPEIMETOB;

®  BBINOJHATh CPABHEHUE PE3YJIbTATOB BBIYMCICHUNA TPU PEIICHUH MPAKTUYECKUX
3a[a4, B TOM YHUCJIE MPUOIMKEHHBIX BEIUNCICHUN;

®  COCTaBJIATH U OLEHUBATH YUCIIOBBIE BBIPAXKEHUS IIPU PEIICHUN MPAKTUUYECKUX 3a]a4
W 337124 U3 IPYTUX YYEOHBIX MMPEIMETOB;

! 3,I[€CL " Jajec — 3HaTh OIPEACIICHUC TOHATHUA, YMCTh MOACHATDH €0 CMBICJL,YMETh UCII0JIb30BATh IIOHATHE U €TO
CBOICTBa IIpyu MPpOBCACHUN paCC}’)K,Z[eHPIﬁ, JA0Ka3aTCJIbCTB, PCIICHUU 3a1a4.



° 3aI11MChIBaTh u OKPYTJIATH YU CJIIOBBIC 3HAa4YCHUA PCAJIbHBIX BCJINYHH C
HCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPCHUA

To:xknecTBeHHbIEe TPeOOPa30BaAHUS
4 OHepI/IpOBaTI: MNOHATHUAMU CTCIICHU C HATYPAJbHBIM IMOKA3aTCJIEM, CTCIICHU C L CJIBIM

OTPHUIATETHLHBIM MTOKA3aTENEM;

®  BHINONHATH MpeoOpa3oBaHMs IETbIX BBIPAKCHUN: ACUCTBHS C OJHOYICHAMH
(cmokeHue, BBIYMTAHWE, YMHOXKEHHUE), ACHCTBUS C MHOTOWIEHAMHU (CJIOXKEHHE, BbIYWTAHUE,
YMHO’KEHHUE);

®  BBHINONHATH Pa3NIOKEHHE MHOTOWICHOB HA MHOXHUTEIHW OJHHUM U3 CIHOCOOOB:
BBIHECEHHE 32 CKOOKY, TPYIIMPOBKA, UCIIOIb30BaHIE (DOPMYJT COKPAIIEHHOTO YMHOKECHHUS;

®  BBIACIATH KBAJAPAT CyMMBI M PA3HOCTH OJHOYICHOB;

®  pacKJIaJbIBaTh HA MHOKHUTEIH KBAJAPATHBIA TPEXUIICH;

®  BEHINONHATH TPEOOpPa30BaHUSI BBIPAXKCHHUH, COJCPKANUX CTEMEHU C ICIBIMH
OTPHUIATCILHBIMHA ITOKA3aTeISIMH, IEPEXOJAWTh OT 3alUCH B BHUJAC CTENECHH C IICIBIM
OTpHLIATENILHBIM TIOKa3aTeNIeM K 3aIllUCH B BUJE IpOOH;

®  BBIIOJHATH MPEOOpa3OBaHUsI JIPOOHO-PAIIMOHAIBHBIX BBIPAKCHUH: COKpaICHHE
npoOei, mpuBeICHNE alredpandecKkux apodei K 001eMy 3HaMeHATeII0, CII0KEHUE, YMHOKEHUE,
JeNeHne anreOpandecKux JApoOeid, BO3BEICHUE aNTreOpandecKoi qpody B HATYPAIBHYO H LEITYIO
OTPHIIATENLHYIO CTETICHB;

®  BBINOJHATH MPEOOPA30BAHNUS BBIPAKEHHM, COJCPKANIIX KBaJIPATHBIC KOPHHU;

®  BBIICIATH KBAJpaT CyMMBI HJIM Pa3HOCTH JIBYWICHa B BBIPAKEHUSX, COACPIKAIIHX
KBaJ[paTHbIC KOPHH;

®  BBINOJHATH IPEOOPA30BAHNUS BHIPAKEHUH, COEPKAIUX MOTYJIb,

®  BHINONHATH NPEOOpa3OBaHUsl BBIPAKEHUHN, COIEPKAIIMX TPUTOHOMETPUUECKHE
GyHKIHH.

B noBceHeBHOM KU3HHM M IIPH M3YYECHHHU APYTUX NPeIMETOB:
®  BBHINOJHATH NMpeoOpa3oBaHus U AEHCTBUS C YHUCIaMH, 3alIMCAHHBIMU B CTaHIapTHOM

BU/IE;
®  BBHIIOJHATH NpeoOpa3oBaHUsl alNreOpanvyeckuxX BBIPAKEHUN NpU PEIICHUU 3a]ad
IPYTUX YYCOHBIX TPEIMETOB

YpaBHeHHs U HEPABEHCTBA
¢  OnepupoBaTh NMOHITUAMH: YPAaBHEHUE, HEPABEHCTBO, KOPEHb YPAaBHEHUS, PEIICHUE

HEPABEHCTBA, pPABHOCHUJIbHBIE YpPAaBHEHHS, OOJACThb JONMYCTUMBIX 3HAYEHUM YypaBHEHHS
(HepaBEHCTBA, CUCTEMbI YPaBHEHUH UM HEPABEHCTB);

®  pemaTh JMHEHHbIE YpaBHEHUS U YpaBHEHUS, CBOAMMBIEC K JMHEHHBIM C MOMOUIbIO
TOKIECTBEHHBIX MTPE0Opa30BaHNUM;

® pemaTh KBaJpaTHble YpaBHEHHs] M YypPaBHEHHUS, CBOJMMBbIE K KBaJpaTHBIM C
MTOMOUIBIO TOXKJAECTBEHHBIX NTPEOOPA30BAHNI;

®  pemaTh APOOHO-TMHEIHbIE YPAaBHEHUS;

e pemaTh mpocTeiillMEe ~ HPpAUMOHANBHEIC  ypaBHeHHms Buga + f(x) =a,

®  pemiath ypaBHEHUs BUAA x" =g ;

®  pelaTh ypaBHEHUS COCOOOM Pa3yioKEHUsI HA MHOYKUTENN U 3aMEHbI IEPEMEHHOII;



®  UCHOJB30BaTh METOJ MHTEPBAIOB JJIsl PEIICHUS LEIbIX U JIPOOHO-pallMOHAIbHBIX
HEPaBEHCTB;

®  pemaTh JIMHEHHBIC YPABHEHUSI U HEPABEHCTBA C ITApaMETPaMHu;

®  pelaTh HECIIOKHBIE KBAJPaTHBIE YPABHEHUS C IAPaMETPOM;

®  pemaTh HECJIOKHBIE CUCTEMBI IMHEHHBIX YPaBHEHUN ¢ TapaMeTPaAMU;

®  pelIaTh HECIIOKHBIC YPABHEHMS B LIEJIBIX YUCIIAX.

B noBceqHeBHOM KU3HM U NPH U3YYEHUH APYTUX NPEAMETOB:
®  COCTaBJIITb M pELIATh JIMHEHHBIC W KBAJpPATHBIC YPABHEHUS, YPABHEHUSA, K HUM

CBOJSIIMECS, CUCTEMBbl JIMHEHMHBIX YPAaBHEHWM, HEPABEHCTB IIPU PEIICHHUH 3a7a4 JApPYTHX
y4eOHBIX MIPEMETOB;

®  BBHIIOJHATH OLIEHKY NpPaBAONOA00Us pe3yJbTaTOB, IOIY4YaeMbIX IPH PELICHUH
JIMHEHHBIX W KBAJpPATHBIX YPABHEHUN M CHUCTEM JIMHEHHBIX YpPAaBHEHUM M HEPABEHCTB IpU
pElIeHNH 3aa4 JPYIUX y4eOHbIX IPEIMETOB;

® BHIOMpATh COOTBETCTBYIOLIME YPABHEHMs, HEPABEHCTBA WJIM HX CHCTEMBI, IUId
COCTaBJICHHS] MAaTEMaTUYECKON MOJICNIH 3aJJaHHOW peaJbHOW CUTYAIIMU WU MPUKIIAIHON 3a1a4H;

®  yMETb MHTEPNPETUPOBATH ITOJIYUYEHHBIN IIPU PEIICHUH YPaBHEHUS, HEPABEHCTBA WU
CHUCTEMBI Pe3yJIbTaT B KOHTEKCTE 3aJaHHOM PeaJbHON CUTYalluy WIN MIPUKIIAJHON 3a1a4H

DOyHKUUHA

* OmnepupoBarTh MOHATUSAMH: (YHKIHMOHAJbHAS 3aBHCUMOCTh, (QYHKIHSA, Tpaduk
¢byHKIMH, crocoObl 3a1aHus (PyHKIMH, apTyMEHT U 3HaYyeHHe (YHKINHU, 00JacTh ONpeesIeHuUs
M MHOXECTBO 3HAYeHMHA (YHKUUH, HYIH (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH (DYHKITMH, YETHOCTH/HEUETHOCTD (DYHKIIHH;

®  CTpOUTH rpaduKu JIMHENHOM, KBaJAPaTUYHOMN byHKIMH, oOpaTHOI

x+b,y=\/;,y=3/;,y=|x

® Ha TmpUMepe KBaApaTHMYHOM (YHKIMM, MCIIOJIb30BaTh MpeoOpa3oBaHus Tpaduka

MPOTIOPIUOHATIBHOCTH, QYHKINU BUAA: } =d +

b

byukuuu y=f(x) mis noctpoeHus rpadukos GyHKImin ¥ =af (kx +b) +¢ :

®  COCTaBJIATb YpPaBHEHHUs MPSIMOU MO 3aJaHHBIM YCJIOBHUSIM: MPOXOJAIICH depe3 ABe
TOYKH C 3aJaHHBIMH KOOpAMHATAMH, MPOXOAAIIEH uepe3 NaHHYI TOYKYy W NapauiedbHOU
JAHHOM NPSMOM;

®  uccnenoBaTh PYHKIHIO 1O €€ rpaduKy;

®  HAaXOAUTh MHOXKECTBO 3HAUYEHHUM, HYJIH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJPaTUYHON (YHKIIHH;

®  ONepUPOBATH MOHATHSIMH: TIOCICIOBATEIILHOCT, apU(PMETHUECKasl TMPOTPECCHS,
reoOMeTpUYeCcKasi MPOrpeccus;

®  pemaTh 33J1a4¥ HA ApUPMETHIECKYIO U TEOMETPUUECKYIO MPOTPECCHIO.

B noBceqHeBHOM KU3HHA U MPpU H3YYCHUHU NPYIUX NPEAMETOB:
. WIUIFOCTPUPOBATH C ITOMOIIBIO rpa(bI/IKa PEATBbHYIO 3aBUCHMMOCTD MJIM IMIPOLECC 110 UX

XapaKTepUCTHUKAM;
®  UCIOJB30BaTh CBOICTBA U rpaduK KBaJAPATUUYHON (PYHKIMH MPH PEIICHUU 3a]a4d U3
IPYTUX Y4EOHBIX MPEIMETOB

TexcToBBIE 3a1aUH
° PCH_IaTL HpOCTLIe " CIIOXKHBIC 3aJgadyu paSHLIX TI/IHOB, a TaKXE 3aaadyu HOBBIIHeHHOI\/’I

TPYAHOCTH;



®  HCHOJB30BaTh pa3HbIe KpaTKUE 3allUCH Kak MOJENM TEKCTOB CIIOXKHBIX 3aj1a4 s
MOCTPOCHUS TIOUCKOBOW CXEMBI U PEUICHHS 33134,

®  pasnuMyaTth MOJENb TEKCTAa M MOJENb PEUIECHUs 3aJa4d, KOHCTPYUPOBATh K OJHOU
MOJIETIY PEUIEHUS HECJIOKHOW 3a]a4i Pa3HbI€ MOJIENIA TEKCTa 3a1a4H;

®  3HATh M NPUMEHATH 00a CrIoco0a MOUCKa peleHns 3a1a4 (0T TpeOOBaHUs K YCIOBUIO U OT
YCIIOBUS K TpeOOBaHUIO);

®  MOJENUPOBATH PACCYKICHHS IPH MOUCKE PEHICHHs 33]]a4 C TOMOIIBIO Tpad)-CXeMbl;

®  BBUICIATH JTAIbl PEIICHHS 33/1a9H U COJICPIKAHNE KAKIOTO dTara;

®  yMeTh BHIOMpAaTh ONTHMAJbHBIA METOJ PEIICHUs 3alayd M OCO3HaBaTh BHIOOP METOJA,
paccMaTpuBaTh pa3iIMYHBIE METObI, HAXOUTh Pa3HbIC PEUICHUS 33]]a4H, €CITH BO3MOXKHO;

®  aHATM3WPOBATH 3aTPyIHEHUS MPU PEIICHUU 3a/1a4;

®  BBINOJHATH Pa3IM4YHbIEe NPEOOpa30oBaHMs MPEAJIOKEHHON 3a1aud, KOHCTPYHPOBATh HOBBIC
3a]]a4M U3 JaHHOM, B TOM YHCIie OOpaTHBIC;

®  UHTEPHPETHUPOBATh BHIUUCIIUTENBHBIC PE3YJbTaThl B 3aJaye, HCCIEAOBATH IOJIYYCHHOS
pelleHre 3a/1a4H;

®  aHATM3WUPOBATh BCEBO3MOXKHBIC CHUTYallMH B3aWUMHOTO PACIOJIOXKEHUs IBYX OOBEKTOB W
W3MEHEHHE HX XapaKTEPUCTHUK IMPH COBMECTHOM [BH)KCHHUH (CKOPOCThb, BPEMs, PACCTOSHHUE) IpHU
PEIICHNH 3a/1a4 Ha JIBIDKEHHE IBYX OOBEKTOB KaK B OJJHOM, TaK M B TIPOTUBOIOJIOKHBIX HAMIPABJICHUSIX;

®  WCCIENO0BaTh BCEBO3MOXKHBIC CHUTyallMM TpU PEIICHWU 3a/ad Ha JBU)KCHUE IO pEKe,
paccMaTpuBaTh pa3HbIe CUCTEMbI OTCUETA,

®  pemiath pa3HOOOpa3HBIC 33]]aUU «HA YACTHY,

®  pemaTth U 000CHOBBIBATH CBOE PEIICHUE 33134 (BBIICIATh MATEMATUICCKYIO OCHOBY)
Ha HAXOKJIEHHWE YaCTH YMCJIa ¥ YHCIIa TI0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

®  0CO3HaBaTh M OOBSCHATH UJIEHTUYHOCTH 337a4 Pa3HBIX THUIIOB, CBS3BIBAIOIINX TPHU
BEeMMYUHBI (Ha palOOTy, HA TOKYNKH, HAa JIBI)KCHHE).BBIJACIATh 3TH BEIUYMHBI U OTHOIICHUS
MEXIy HUMH, MPUMEHATh WX TPH PEIICHWU 3a7a4, KOHCTPYHPOBATh COOCTBEHHBIC 3aaad
YKa3aHHbBIX TUIIOB;

®  BIAJICTh OCHOBHBIMH METOJIAMH PEIIICHUS 3a]1a4 Ha CMECH, CTUIABbI, KOHIICHTPAIIUH;

®  pemarh 3aJayd HA MPOLEHTHl, B TOM 4YHCJE, CJIOXKHBIC MPOIECHTHI C O0OCHOBAaHHUEM,
HCITONIB3YsI pa3HbIE CIIOCOOHT;

®  pemiath JOTHYECKUE 337a9U Pa3HBIMH CITIOCOOaMHU, B TOM YHCIIE, C ABYMS OJIOKAMH H C TPEeMs
0JIOKaMH JAHHBIX ¢ TIOMOIILIO TaOJINII;

®  pemarh 3a7a4d MO KOMOWHATOPUKE W TEOPHU BEPOATHOCTEH HA OCHOBE HUCIOJIb30BAHUS
M3YYCHHBIX METO/IOB U 00OCHOBBIBATh PEIICHUE;

®  pemarh HECIOXHBIC 337a4H M0 MATEMATHIECKON CTATUCTHKE;

®  OBI3JCTh OCHOBHBIMH METOJJaMH PEIICHUS CIOXKCETHBIX 3aJla4: apUPMETHUYCCKU,
anreOpanyecKkuii, mepedOp BapHAHTOB, FEOMETPUUCCKUH, rpaduuecKuii, MPUMEHATh UX B HOBBIX I10
CPaBHEHUIO C H3YYCHHBIMH CUTYaIUsX.

B noBceaHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPEAMETOB:

®  BBICTATH MNPU PENICHUWH 3a7a4 XapaKTEPUCTHUKU pacCMaTpUBAEMON B 3ajade
CUTyallud, OTJIWYHBIE OT peanbHbIX (T€, OT KOTOPBIX a0OCTParupoOBAIHCH), KOHCTPYHPOBATH
HOBBIE CHUTyallMM C YYETOM OTHX XapaKTEPUCTUK, B YACTHOCTH, NPHU PEIIEHWHW 3a7a4 Ha
KOHLIEHTpALWH, YYUTHIBATh INIOTHOCTH BELLECTBA;

®  pemiaTh U KOHCTPYHMPOBATh 3a/1a4l Ha OCHOBE PACCMOTPEHHMS pEajibHbIX CUTYaIlUil, B
KOTOPBIX HE TpeOyeTCs TOUHBIN BBIYUCIUTEIBHBINA PE3YyIbTAT,

®  pemaTh 3a1a4M Ha ABMIKEHHE IO PEeKe, pacCMaTpuBasi pa3Hble CUCTEMBI OTCYETA

CraTHCTHKA M TeOpHs BEPOSITHOCTEH



®*  OmnepupoBaTh NOHATHIMHU: CTOJIOYATHIC U KPYTOBBIE TUArpaMMBbl, TAOJIUIBI JAHHBIX, CPEIHEe
apudmeTniecKoe, MeJraHa, HanOoJbllee U HANMEHbLIEE 3HAUCHHUS BEIOOPKH, pa3Max BBIOODKH;

hd M3BJICKATb I/IH(I)OpMaI_[I/IIO, MNpEaACTaBJICHHYIO B Ta6J'II/II_[aX, Ha JuarpaMmax, Fpa(l)I/IKaX;

®  COCTaBIISATH TAOIUIIBI, CTPOUTH TUATPAMMBI U Tpa)MKHU HA OCHOBE JIAHHBIX;

®  onepHpoBaTh MOHATUSAMH: (DakTOpHand YHcia, MEPEeCTaHOBKH W COYETAHUS, TPEYTOJBHHK

®  [PUMEHSTH NPABWIO MPOU3BEICHHS IPU PEIICHMH KOMOMHATOPHBIX 3a/1a4;

®  ONepHpOBATH MOHATUSIMH: CITyYAHHBIA OMBIT, CTyYaliHBINA BBIOOD, UCIIBITAHHE, DJIEMEHTAPHOE
cirydaitHoe coObITHE (MCXO0/), KIIACCHIECKOE ONPEACIICHNE BEPOSITHOCTH CIIyJaifHOTO COOBITHS, ONIEPAIHH
HaJl CIly4ailHBIMU COOBITHSAMY;

®  [peACTaBISATH HH(POPMAIIHIO C TOMOIIBIO KPyroB Diijepa;

®  pemarh 3a7ayd Ha BBIYUCICHHE BEPOSTHOCTH C MOACYETOM KOJIMYECTBA BapHUAHTOB C
MOMOIIBI0 KOMOWHATOPUKH.

L]

B noBceqHeBHOM KU3HM U NPH U3YYECHUM APYTUX NPEeAMETOB:

®  U3BIEKaTh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh MH(OpMAIHIO, IMPEACTABICHHYIO B
TabnuIax, Ha auarpaMmax, rpadukax, OTpakarollyl0 CBOMCTBAa U XapaKTEPUCTHKU PEaTbHBIX
MPOLECCOB U SIBJICHUIA;

®  OmNpeneNATh CTATHCTHUCCKHE XapaKTePHCTHKH BBIOOPOK Mo Tabnuiam, auarpaMmam,
rpadrkaM, BBITTOJHATE CPAaBHEHHE B 3aBICHMOCTH OT IENIM PEIICHHS 3a1a4H;

hd OIICHUBATHL BEPOATHOCTH PCAJIbHBIX COOBITHH U SIBIECHUM.

I/ICTOPI/IH MaTEeMaTHUKH
. Xapakmepus’ogamb 6KIIA0 6blda}0u;uxc;1 mamemamuKkoe 6 paseumue mamemamuxku u

UHBbIX HAYYHbBIX 06]1&01’)1612,’
° NOHUMAMb POJIb MamemamuKu 6 paseumuu Poccuu

MeTtoabl MATEMATHKH
®  Jcnonw3ys usyuyeHHvle MemooObl, NPOBOOUMb  O0OKA3AMENIbCMB0,  bINOIHAMD

onposepoicenue;

®  Bwibupams uzyueHuvie Memoovl U UX KOMOUHAYUU OISl peuleHusi MamemMamuyecKux
3a0ay,

®  UCNONbL306AMb MameMmamuyecKue 3HAHUS O ONUCAHUSL 3AKOHOMepHocmell 8
OKpydHcaloujell OetcmeumenrbHOCmu U NPOU36e0eHUsIX UCKYCCMEd;

*  npumeHAmMb npocmelwiue  NPoOSPAMMHbIE — CPEOCm8d U 21eKMpOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbL NPU PeULeHUU MAMEMAmu4ecKux 3a0au.

BbInyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHUTHCA B 7-9 Ki1accax JJIsl yCIIELIHOTO
NPOA0JKeHUsl 00pa30BaHus HA YIUIy0J1éHHOM yYpOBHe

JJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOH JIOTUKH

L4 C6050()H0 onepupoeamzf HNOHAMUAMU., MHOJHCECMEB0, XAPAKMEPUCMUKU MHOIMCECMBA,
2JleMeHm MHOIHCECMBA, nycmoe, KOHeYHoe u 6@CKOH€’~lH0€ MHOIHCECMBO, I’lO@MHODfC@CI’I’lGO,
npuHa()ﬂe.?fCHOCﬂ’lb, BKJIIOYEHUE, PABEHCMB0O MHOJCECme, Cl’lOC‘O6bl 3a0aHue MHOMHCecmea,

2 311eCh M Jjanee — 3HaTh ONPEICIICHUE OHATHS, 3HATh U YMETh JOKa3bIBaTh CBOMCTBA (IIPU3HAKH, €CJIH OHM €CTh)
MTOHATHS, XapaKTePU30BATh CBS3U C IPYTUMH IMOHATHSAMH, IPEICTABIII OHO MMOHATHE KaK YacThb [EIOCTHOTO
KOMILIIEKCa, UCTIOIh30BaTh MIOHATHE M €r0 CBOMCTBA MIPU MPOBEICHUH PACCYKICHUH, JOKa3aTEIILCTB, PCIICHHN
3a1a4.



®  300a8amb MHONCECMEA PAZHBIMU CNOCODAMIU,

®  npoGepsmb GLINOIHEHUE XAPAKMEPUCIUYECKO20 CEOUCNEA MHONCECMEA;

®  (¢B0DOOOHO oOnepuposamb NOHAMUIMU.  BbICKA3bIGAHUE, UCMUHHOCMb U JONCHOCHb
BbICKA3bIGAHUSL, CIIOJICHbIE U HPOCHbIE BbICKA3bIGAHUS, OMPUYAHUE 6bICKA3LIGAHULL,, UCMUHHOCMb U
JIOJCHOCTb YMBEPAHCOCHUSL U €20 OMPUYAHUS, ONEPayUU HAO BbICKA3LIBAHUAMU. U, WU, He. YCao6Hble
BbICKA3IBAHUSL (UMNAUKAYUL),

®  CmMpoumb 8bICKA3BIBAHUS. C UCNONb308AHUECM 3AKOHO8 AN2eOPbl BbICKA3bIBANHUIL.

B noBceaHeBHOI JKU3HN U NIPU U3YYEHHH APYTUX MPEeAMETOB:

®  Ccmpoums paccyicoenus Ha OCHO8e UCNOIb308AHUS NPABUTL TOSUKU,

®  UCNONBL308AMb  MHOJICECMBA, ONepayuu ¢ MHOJNCeCmeamu, ux epaguueckoe
npeocmasierue 051 ONUCAHUS PEAbHbIX NPOYECcco8 U SGNeHUll, NpU peueHuu 3a0ad opyeux
VueOHbIX npeoMemos
Yucaa

o (C80000HO onepuposams NOHAMUIMU. HAMYPAILHOE HUCILO, MHONCECMBO HAMYPALbHBIX
yycen, yenoe Yucio, MHOMICeCmMB80 Yeavlx uuces, 0ObIKHOBEHHAsL Opobb, decamuitas Opobb, cMeulanHHoe
YUCNO, PAYUOHATLHOE YUCAO, MHONCECMEO PAYUOHAILHBIX UUCET, UPPAYUOHANILHOE YUCIO, KOPEHb
cmenenu n, OelCMEUMENbHOe HYUCTO, MHONCECBO OCUCMGUMENbHbIX YUCET, 2e0MempuiecKas
UHmMepPNPemayusi HAMypPaibHuIX, YEablX, PAYUOHATLHBIX, OCUCEUMENbHbIX YUCEe,

®  noHUMAamb U OOBACHAMb DPASHUYY MEJNHCOY NOZUYUOHHOU U HENOZUYUOHHOU CUCMeMaMU
3anuUCU Yuce;

*  nepegoountb YUCIA U3 0OHOU CUCMEMbL 3ANUCU (CUCTEeMbL CUUCTIEHUS) 8 OPYEYIO;

° 00Ka3b186aMb U UCHOIL308AMb NPUHAKU Oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmol u
NPOU36e0CHUsL HUCEL NPU GLINOJIHEHUU 8bIYUCTEHUT U PEULEHUU 3A0aY,

®  GBINOAHAMb OKPY2IEHUE PAYUOHATLHBIX U UPPAYUOHATILHBIX YUCE]L C 3A0AHHOU MOYHOCMbIO;

®  cpasHueamv OelCMEUMenIbHbLE YUCAA PA3HBIMU CROCODAMU;

*  ynopsaoouusamv HUCIA, 3ANUCAHHbIE 8 8UOe OOLIKHOBEHHOU U O0eCAMUYHOU OpoduU, yucia,
3aNUCAHHbIE C UCTIONL30BAHUEM APUPMEMUUECKO20 K8AOPAMHO20 KOPHS, KOPHell cmenenu bonvule 2;

o naxooumv HOJ/ u HOK uucen pasuvimu cnocobdamu u ucnoib308ams ux npu peueHuu
3a0ay;

®  GLINOAHAMb GLIYUCTCHUS U NPe0OPAZ0BAHUS BbIPAINCECHUU, COOEPAHCAUUX OCliCEUMETbHbIE
YuCd, 6 MOM HUC/ie KOPHU HAMYPALbHbIX CIENEHEl.

B noBceqHeBHOM KU3HM U NPH U3YYEHUM IPYTUX NPEeAMETOB:

®  GLINOJHAML U OOBACHAMb Pe3YlbMamvl CPAGHEHUS. Pe3YIbMamo8 SblYUCIeHUL NPU
peueHuy npaKmu4eckux 3a0ad, 8 mom yucie NPUOIUNCEHHBIX BbIMUCTIEHUL, UCNOIb3YS PA3HbIE
CcnocooOwl CpasHeHUll;

®  3aNUCHIBAMb, CPABHUBAMb, OKPY2IAMb UYUCI0Bble OAHHblE DPEeaNlbHbIX GeNUYUH C
UCNONB308AHUEM PAZHBIX CUCMEM UBMEPeHUsL,

®  cocmasnamb U OYEHUBAMb PA3HLIMU CHOCOOAMU HYUCTO8blE BLIPANCEHUSL NPU
peueHuy nPaKmuyeckux 3a0ay u 3a0ay u3 Opyeux y4eOHvix npeomemos

To:xknecTBeHHbIEe TPeO0OPa30BAHUS
*  (C80600HO Onepupogamsd NOHAMUAMU CIENeHU C YeablM U OPOOHBIM NOKA3AMeENeM,

° BLINOIHAMbL  OOKA3AMENbCMBO  CBOUCME CHIENEeHU C yeuvimMu u 0p06HblMu
nokasameiimu,

° onepupoeambsv NOHAMUAMU «oduowzeH», (MHOSOYJIEH), «MHO2OYJEH C 00HOU
nepemeHHOL?», (MHOCOUYNIEH C HECKONbKUMU NEPEMERHbIMUY, K03d)gbu1/;u€Hmbl MHO20YJIEHA,
«cmam)apmnaﬂ 3anucob MHO204jleHa», CmeneHsb 00HOYNEHA U MHO2041eHA,



®  (60000HO 8lA0EMb NpuemMamu npeoopas’08aHusi yeavix U OpPoOHO-PAYUOHATLHBIX
8bIPANHCEHULL,

®  GLINOJHAMb PA3IONCEHUE MHO20UIEHO8 HA MHOMNCUMENU DPASHbIMU CHOCOOamu, ¢
UCNOIb308AHUEM KOMOUHAYUL PA3TUYHBIX NPUEMOB,

®  ucnonvzoeamv meopemy Buema u meopemy, obpammyro meopeme Buema, 0Ons
NnoucKa KOpHell K8aopamuo2co mpéxuieHa u OJisl peuleHus 3a0ad, 6 MOM Hucie 3a0ad ¢
napamempamu Ha OCHO8e K8AOPAMHO20 MPEXUTIeHA,

®  GBINONHAMb OC/leHUEe MHO20YUNCHA HA MHO20YICH C OCMAMKOM,;

®  00Ka3bIBAMb CBOUCMBA KBAOPAMHBIX KOPHElU U KOPHell CmeneHu n,

®  BHINOHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPHCAUUX K8AOPAMHbIE KOPHU, KOPHU
cmeneuu n,

®  (60000HO  0ONEpuUpPO8aAMb  NOHAMUAMU  «MOACOECMBOY,  «MONCOeCMB80  HA
MHOJCECMBEY, «(MONCOECMBEHHOE NPeodPA308aAHUEN»,

®  BHINOIHAMb PA3IUYHbIE NPEOOPA30BAHUSL BIPANCEHULL, COOEPAHCAUUX MOOYIU,

®  GbINOJHAMb paznuunble npeobpazosamisl 8bIPAdCEHULL, cooepaorcaumux
mpuecoHoMempuyecxKue QyHKyuu.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:
®  GuLINONHAMb NPeodPA308aHUS U OCUCMEUs C DYKBEHHbIMU 8bIPANCEHUAMU, YUCTIOBbLE

KO3Ghhuyuenmol KOMopwix 3anUcansvl 8 CMAHOAPMHOM BUOE,

®  GLINONHAMbL NPeoOPA308aHUS PAYUOHAILHBIX BbIPANCEHUL NPU peuleHuu 3a0ay
opyaux yueOHbIX npeomemos,

®  GLINOJHAMb NPOBEPKY NPABOON0000OUs QUUUECKUX U XUMUYECKUX GopMyn Ha
OCHOB€ CPABHEHUsl pa3MepPHOCMeEl U 8AIeHMHOCMEN

YpaBHeHHS U HEPABEHCTBA
*  (C80000HO onepuposamv NOHAMUSAMU. YPAGHEHUE, HEPABEHCMEO, PAGHOCUNIbHbLE YPAGHEHUS

U Hepasencmea, ypasHenue, A6Aoueecst Cie0Cmauem 0py2020 yPAHeHus, YPAGHEHUs, PAGHOCUIbHbIC HA
MHOIHcecmee, pa6HOCUIbHbLE npeo6pa306aHu}Z ypaeHeHuﬁ;

®  pewamv pasHvle 6UObI VPAGHEHUL U HEePABEHCME U UX CUCmeM, 8 MOM Yucie
Hekomopbvle ypasHenus 3 u 4 cmeneneil, OpoOHO-PAYUOHATbHYLE U UPPAYUOHATbHDLE,

*  3nHams meopemy Buema 0ns ypasHenuil cmenenu gvlie 6mMopou,

®  NIOHUMamMb CMbICI Meopem O PABHOCUNbHLIX U HEePABHOCUTbHBIX NPeoOpa308aHUsX
VPasHeHull U ymems ux 00Ka3vleamy,

®  grademb pPA3HLIMU MEMOOAMU PeuleHUs YPAGHEeHUll, HepAGeHCME U UX CUCeM,
yMemb 8bl0Upams Memoo peueHus U 060CHO8bI8AMb CEOLL 8bIOOD,

®  UCNONBL306AMb MEMOO UHMEPBANO8 O/ PEULeHUsl HEPABEHCS, 8 MOM Yucie OPOOHO-
PAYUOHATLHBIX U BKTIOUAIOWUX 8 CeO5l UPPAYUOHATLHBLE BbIPANCECHUSL,

*  pewams ancebpauyecKue ypasHeHus U HepAGeHCMEa U UX CUCIEMbl C Napamempamu
aneebpauieckum u epapuieckum mMemooamu;

®  grademv pasHLIMU MEMOOAMU OOKAZAMENbCMEA HEPABEHCME,

*  pewamv YpasHeHUs 8 YeblX YUCIax,

®  uzoOpaxcamv  MHOJCECMBA  HA  MIOCKOCMU,  3a0déaemvle  VPAGHEHUSIMU,
HepaseHCmeamu U ux CUCIeMamu.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:
®  cocmasnams U peuams YpasHeHUs, HepaseHcmed, ux CUCmemsvl NPU peuenuu 3a0ay

opyaux yueOHbIX npeomemos,



®  GLINOHAMb OYEHKY Npagoonoo0odUs pe3VIbmamos, NOAYYAeMblX Npu peueHun
PA3IUYHbIX YPAGHEHULl, HEePABeHCME U UX CUCeM NpuU peuwleHuu 3a0ad Opyeux YYeOHuIX
npeomemos

®  cocmasnsimv U pewams YPAGHeHUs U HepaBeHCmea ¢ Napamempamy npu peueHuu
3a0ay4 Opyaux y4eOHbIX npeomemos;

®  cocmasnsimv YpasHeHue, HepaseHCmeo UNU UX CUCTIEMY, ONUCLIBAIOWUe DealbHYI0
CUMYayuio iy NPUKIAOHYI0 3a0ayy, UHMEPNPemuposams NOLYYeHHbLE Pe3)Tbmanbl

DOyHKUUHA

e (C80600HO  oOnepuposamv — NOHAMUAMU:  3ABUCUMOCL,  (DYHKYUOHANbHASA
3Q8UCUMOCb, 3A6UCUMAS U HE3ABUCUMASL NepeMeHHble, PYHKYUs, CnocoObl 3a0aHus yHKYuuU,
apeymenm u 3HaveHue yHKyuu, 001acmes onpeoeseHus U MHOXCeCma0 3Ha4eHus QyHKyul, Hyu
dyHKYUU, npOMENCYMKU 3HAKONOCMOSHCMBA, MOHOMOHHOCMb (QYHKYUU, Haubolvuiee u
HauMmeHbuiee 3HAYeHUs, YEMHOCb/HEeUEMHOCMb QYHKYUU, NePUOOUUHOCMb QYHKYUU, epaduK
dyHKYUU, 8ePMUKAILHASA, 20PU3OHMANILHASA, HAKIOHHAS ACUMNMOMbL; 2PAPUK 3A8UCUMOCTU, He
asnaowelics QyHkyuetl,

*  cmpoums epauxu  QYHKYull: JAUHEUHOU, KBAOPAMUYHOU, OpPOOHO-TUHEUHO,

CMeneHHoll npu pasHsblx 3HAYEHUAX NOKA3amelsl CmeneHu, y :|x

*  ucnomwzoams npeobpazosanusn cpaguxa ynkyuu vy =f(x)  onn nocmpoenus
epaduros gynxyuii y =af (kx +b) +c ;

®  guanuzuposamv ceoUcmea (QYHKyui u 6ud epaguxka 8 3ABUCUMOCU  OM
napamempos;

®  (80000HO  Onepuposamv  NOHAMUAMU:  NOCLEO08AMENbHOCHb,  02PAHUYCHHAS
noOCIe008amMenNbHOCHb, MOHOMOHHO — 8o3pacmarowas (Yovlearowas) nocied08amenbHOCHb,
npeoen nociedo8amenbHOCIuU, aApuGMemuyecKkas npocpeccus, 2eoMempudecKas npocpeccus,
Xapaxmepucmuueckoe c80UCME0 apuphMemuyeckoll (2eoMempuyeckoll) npospeccuu;

®  UCNONBL306AMb  MEMOO MAMEeMaAmu4eckou UHOYKyuu Ol 6bl00d  (PopmyI,
00KA3amenbCmea PaseHCmes U HePAGeHCMs, PeuleHUs 3a0ay Ha OeIUMOCb,

®  uccnedosamv nocie008ameNbHOCMuU, 3a0aHHble PEKYPPEHMHO,

*  pewamvb KOMOUHUPOBAHHBIE 3A0AYU HA APUDMEMUYECKVIO U 2eOMEeMPUYECK)IO
npoepeccuu.

B noBcerHeBHOM KU3HM M NIPH M3YYECHHHU APYTUX NPEIMETOB:
®  KOHCmMpyupoéamsv U UCCIe008amb (QYHKYUY, COOMEEMCMEYWUe pPealbHbIM

npoyeccam u sIGIEHUSAM, UHMEPNPEMUPOSams NOJYUEeHHble Pe3yIbMAamvl 6 COOMEEMCMEUU CO
cneyughuUKoU Ucciedyemo2o npoyecca uiu s6J1eHus;

®  UCNONBL306AMb SPAPUKU 3A8UCUMOCTEN OISl UCCTIeO08AHUSL PEeAIbHbIX NPOYECCos U
A6NeHUl;

®  KOHCMpyupoeams U UCCIe008amsv QYHKYUU Npu peuleruu 3a0ad Opyeux y4eOHulx
npeomemos, UHMePnPemupo8ams noJy4eHHble pe3yibmanmsvl 8 COOMBEEMCMEUU CO CNeYUPUKOTL
yuebHo20 npeomema

CraTtucTHKa B TEOpUA BCPOHTHOCTeﬁ mocJie 3aaa4d



®  (CB0600HO Onepuposamv NOHAMUAMU: CHOLOUAMblEe U KPYeoBble Oudepammvl, maodauyvl
OauHbIX, cpedHee apugmemuyeckoe, MeOuUana, Hauboavblee U HauMeHbllee 3HAYeHUS bIOOPKU, PAIMAX
8b100pKU;

®  guiOupamsv Haubonee YOOOHLIL CNOCOO npeocmasienus uHpopmayuu, aoexeammuvli eé
CBOUCMBAM U YeNsIM AHATU3A,

®  GHIYUCTAND YUCAOBbIE XAPAKMEPUCMUKU 8bI00DKU,

®  (60000HO ONEPUPOBAMb NOHAMUSIMU. (DAKMOPUAT HUCIA, NEPECAHOBKU, COYEAaHUs U
pazmewenus, mpeyeonvruk Iackans;

®  (60000HO ONEPUPOBAML NOHAMUAMU: CAYYAUHBIL ONBIM, CAVYAUHLLL 6b100p, UCHbIMAHUE,
a/leMenmaphoe CiyuaiHoe codvimue (UCX00), Kiaccuyeckoe onpeodeieHue 6epOosmHOCMU CIYHAUHO20
cobblmus, onepayuu Hao CIyYatHbIMU COOLIMUAMU, OCHOBHbIE KOMOUHAMOPHbBIE (popMYIbL,

®  (B0DO0OHO Onepuposamv NOHAMUSIMU: CAYYAUHLLI ONbIM, CAVHAUHBIL 6bIOOD, UCNBIMAHUE,
9NeMEeHmapHoe Cayyatinoe cobvimue (UCX00), Kiaccuyeckoe onpedeneHue GeposmHOCMU CYYAUHO20
cobvimusi, onepayuu HAo CIYHYAUHBIMU COOBIMUIMU, OCHOBHbLE KOMOUHAMOPHbIE POPMYTIbL,

®  3HAMb NPUMEPDI CAVHAUHBIX BEIUYUH, U BLIYUCTAMb UX CINATHUCTIUYECKIUE XAPAKMEPUCTUKU,

®  UCNONBL308AMb POPMYIbL KOMOUHAMOPUKU NPU PeUleHUU KOMOUHAMOPHBIX 3A0aU;

®  pewams 3a0ayu HA BbIYUCTEHUE BEPOSIMHOCMU 8 MOM YUCIe C UCHONb308AHUEM
dopmyn.

B noBceaHeBHOM KU3HU U NIPU U3YYEHHH APYTUX MPEAMETOB:

*  npedcmasiameb UH@OPMAYUI0 O PeanrbHblX NpoYeccax U s6IeHUsX CnocoooM,

A0EKBAMHBIM €€ CEOUCNBAM U Yell UCCIe008aAHUsL,

®  GHAIU3UPOBAMb U CPABHUBAMb CMAMUCMUYECKUE XAPAKMEPUCMUKU 6blOOPOK,
NOIYYEHHbIX 8 Npoyecce peuleHus NPUKIAOHOU 3a0ayu, U3y4eHUs peaibHO20 SA8NeHUS, PeueHUs]
3a0a4u u3 Opyeux yueOHvix npeomMemos,

®  OYeHUBAMb BEPOSIMHOCHIL PEAbHbIX COOLIMULL U SAGNEHUU 8 PA3IUYHBIX CUMYAYUSIX

TekcToBBIC 32a1a4YH
®  Pewams npocmoie U CILOJNCHbIE 3A0ayU, A MAKICE 3a0a4lU NOBLIUEHHOU MPYOHOCU

U 8bLOCISAMb UX MAMEMAMUYECKYIO OCHOBY;

®  pacno3nasamv pasuvie 8UObL U MUNbL 3A0aY;

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CIONCHbIX 3a0ay U
30044 NOBLIUEHHOU CIONCHOCMU Ol NOCMPOEHUsT NOUCKOBOU CXembl U peuleHus 3a0at,
8LIOUPAMb ONMUMATILHYIO O/ PACCMAMPUBAEMOUL 8 3A0aye CUMYayuu MOOelb MeKCma 3a0ayi;

*  pazuuame MoOenb MeKCma u MOOelb peuleHus: 3a0ayu, KOHCMpyuposams K 0OHOU
MOOeNU peuerUst CIONCHBIX 3a0ay pasHble MOOeIU MeKCma 3a0adu;

®  3HAMb U NPUMEHAMb MPU CNOCcodA NOUCKA peuieHus 3a0a4 (om mpebosanus K
VCI08UIO U OM YCL0BUSL K MPebOBaAHUI0, KOMOUHUPOBAHHDILL),

®  MO0enuposamsv paccyicoeHus: npu NOUCKe peulerusi 3a0ay ¢ NOMoOwbo 2pagp-cxemol,;

®  gbldenAMmb IMansl peueHus 3a0a4u U co0epIHCanue Kaxrcoo2o Imand,

®  yuemb bIOUPAML ONMUMAILHLIL MEmMOoO peuwleHUuss 3a0aiu U 0CO3HABAMb blOOD
MEmMooa, paccmampuéams pasiudhbie Memoobl, HAXOOUMb DA3HblE pPeuleHus 3a0aqu, eciu
B03MOICHO;

®  QHANU3UPOBAMb 3AMPYOHEHUS NPU PeUUeHUlU 3a0al,

®  GLINOJHAMb PA3IUYHbIE NPEOOPA308AHUSL NPEONONCEHHOU 3A0aYU, KOHCIMPYUPOBANb
HO8ble 3a0ayu U3 OAHHOU, 8 MOM YUcie 0opamHvle;

®  UHmMEPNpPemuposamb GbIMUCIUMENbHbIE pPe3VIbmamvl 6 3a0ade, UCCIe008anb
NOJIY4eHHOe peulenue 3a0a4u;



®  uzMeHAmMb YCAOBUe 3a0a4  (KOAUUeCMBEeHHble UMU KayecmeeHHvle OaHHble),
uccne006ams usMeHeHHoe npeodpa306anHoe;

®  GHANUBUPOBAMb  BCEBO3MOJICHLIE CUMYAYUU B3AUMHO20 PACHONIONCEHUSL  O8YX
00beKMO8 U U3MEHeHUe UX XAPAKMeEPUCUK NPU COBMECMHOM OBUICEHUU (CKOPOCMmb, 8DeMs,
paccmosiHue).npu  peuieHue 3a0ay Ha OBUNCEHUEe 08YX 00beKmo8 KAaK 6 O0OHOM, maxK U 6
NPOMUBONONIOICHBIX HANPAGIEHUSX, KOHCMPYUPOBAMb HOBble CUMYAYUU HA OCHOBE USMEHEHUs
VC08ULL 3a0a4y NPU OBUNCEHUL NO peKe;

®  uccnedo8amv 8CEB03MONCHBLE CUMYAYULU NPU PEUeHUY 3a0ay Ha O8UdCEHUe NO peKe,
PAaAccMampusams pasHvle CUCHeMbl OMCcUéma,

®  pewamv pazHooOPa3HbIe 3A0aUU «HA YACTUY,

®  pewamv U 0DOCHOBbIBAMb CBOE peuleHue 3a0ad (8bl0enamb MamemMamuiecKyro
OCHOBY) HA HAXOJNCOEHUE YaCMmU YUCLA U YUCIA NO €20 YACMU HA OCHO8¢ KOHKPEMHO20 CMbICAA
opobu,

®  00VACHAMb UOEHMUYHOCMb 3A0aY PA3HLIX MUNOE, CE:A3bIEAIOWUX MPU BeTUYUNbL (HA
pabomy, HaA NOKYNKU, HA OBUNCEHUE).8blOESIMb MU GETUUUHbL U OMHOULCHUS. MeXHCOY HUMU,
NPUMEHAMb UX NPU PEUeHUU 3a0ay, KOHCMPYUPo8amys coOOCMEeHHble 3a0ay YKA3AHHbIX MUNO08;

i 61a0emb OCHOBHBLIMU MemoOamMU peutenus 3a0a4 Ha cmecu, cnjaesl, KOHYyeHmpayuu,
UCnojlb306amsv UX 6 HOBbIX Cumyayuix no OMHOWEHUIO K U3YUEHHbIM 6 npoyecce 06yueHu}1;

J pewams  3a0auu  HA NPOYEeHMbl, 6 MOM YUCAe, CLOJNCHbIE NPOYEHMbL C
0060cHO8aNUEM, UCNONIL3YS PA3HblE CHOCOObL,

®  pewams 02uyecKue 3a0ayu Pa3HbIMU CHOCOOAMU, 8 MOM HUCTe, ¢ O8YMS OIOKAMU U
¢ mpemsl 610Kamu OAHHBIX ¢ NOMOWbIO MAOIUY;

*  pewamv 3a0auu NO KOMOUHAMOPUKE U MEOpuu 6eposimHOCmell HAd OCHO8e
UCNONb3068AHUSL U3YUEHHBIX MEMOO08 U 0OOCHOBLIEAMb PeLUeHUe;

®  pewiamv HeCI0HCHbIE 3A0ayU N0 MAMEMAMUYecKol Cmamucmuxe,

®  061a0emb OCHOBHBLIMU MEMOOAMU PEUeHUsl CIOHCeMHBIX 3a0au. apughmemudeckuil,
aneebpaudeckull, nepebop 8apuanmos, 2e0MempudecKull, epapuiecKuti, NPUMEHAMb UX 8 HOBbIX
1O CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBce1HeBHOM KU3HHU U IPH U3YYEHHHU APYTUX MPEIMETOB:
®  KOHCMpYuposamv HO8ble OJisi OAHHOU 3a0auu 3a0ayHble CUMyayuu ¢ Y4eémom

PeabHbIX XapaKkmepucmux, 8 YacmHOCmu, Npu peuleruu 3a0ay Ha KOHYeHmpayuu, y4umuleams
NJIOMHOCMb  8eWjecmsd, peuams U KOHCMPYUposams 3a0ayi HA OCHO8E pPACCMOMPEHUs
PEaNbHbIX CUMYAyUll, 8 KOMOPLIX He Mpedyemcs MOUHbI GbIYUCTUMENbHBIU PE3VIbMam,
*  pewamsv 3a0ayu Ha 08UICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCEMbl OMCUéma;
®  KOHCMpYUposamv  3a0auHble  CUMYAyuy,  NPUOIUdCEHHble K  PeanrbHOU
OelicmsumenbHOCmu

Hcropusa MmaTeMaTuKHu
hd Tonumamo mamemamuky Kaxk Ccmpoco OpcaHU306AHHYIO CUucmemy HAY4YHblX 3HaH1/l1/7, 6

uacmHoOCmu 61a0ento npedcmaeﬂeﬁuwu 00 akcuoMamu4eckom nocmpoeruu ceomempuu U nepeu’HbiMu
npedcmaeﬂenuﬂmu 0 HeeBKIUOOBbIX ceomempusx,

° pacevampueams mamemamuxKy 6 KOHmexKcme ucmopuu paseumus yueuausayuu u
ucmopuu paseumusl HaAyKu, NOKUMANtb pojlb MamemamuKu 6 pa3eumuu Poccuu

MeToabl MATEMATUKH



*  Brademb 3HAHUAMU O PA3IUYHBIX MeMOOax OOOCHOBAHUS U ONPOBEPIHCEHUS
MAMeMamuyeckux ymeepicoOeHull U CAmMOCmMOosmenbHO NPUMEHIMb UX,

®  grademb HABLIKAMU AHAIU3A YCIOBUS 3A0AYU U ONpedeneHUs NOOX00AWUxX OJisl
peueHust 3a0ay U3yYeHHbIX Memo008 Uil ux KOMOUHaAyuil,

®  Xapakmepuzoeamv NPOU3BEOeHUs UCKYCCMEA C  V4EMOM — MAmeMamudeckux
3aKOHOMEpPHOCmel 6 Npupooe, UCHOIL308AMb  MAMeMAmuyecKue 3aKOHOMEPHOCMU 8
CaMOCMOosmMeNbHOM MBopUecmae.

YMK:

1. MaxkaperueB FO. H. Anrebpa, 7 kiacc: YueOHUK Ui ydaniuxcs o01eo0pa3oBaTenbHbIX
yupexxaenuit / 0. H. Makapsrues, H. I'. Mungrok, K. . Hemkos, U. E. ®deoktucros. —
M.: Muemo3uHa,2015.

2. MakapsrueB FO. H. Anrebpa, 8 xiiacc: Y4eOHUK I ydamuxcs 001meo0pa3oBaTeIbHbIX
yupexnaenut / FO. H. Makapseiues, H. I'. Munaioxk, K. 1. Hemkos, U. E. ®deokTucTos. —
M.: Muemo3suHa, 2015.

3. MakapserueB 0. H. Anrebpa, 9 knacc: YueOHHK Aisl yyammxcsi o01ieo0pa3oBaTeabHbIX
yupexxaenuit / 0. H. Makapsrues, H. I'. Mungiok, K. U. Hemkos, U. E. ®deoktuctos. —
M.: Muemo3uHa,2015.

HNurepHer-pecypcenbl
1) S wxy Ha  ypok  maremMatuku — (MeToJ.  pa3paboTKH).

www.festival.lseptember.ru

2) Ypoku, koHCHeKThl. — PesxuMm goctyna: www.pedsovet.ru
3) http://mon.gov.ru/pro/fgos/
4) http://www_ fipi.ru/

5) http:/www.ege.edu.ru/

7)  http://mathege.ru:8080/or/ege/Main

8)  http://www.mioo.ru/ogl.php

9) http://www.mccme.ru/

10) http://pedsovet.org/

11) https://secure.wikimedia.org/wikipedia/ru/wiki/
12) http://www.etudes.ru/

13) http://math.mioo.ru/

IleuaTHble OCOOUS:
1. JleMOHCTpallMOHHBIM MaTepuag B COOTBETCTBUM C OCHOBHBIMU TE€MaMH IPOTrPaMMBbI
o0ydeHust
2. Kaprouku ¢ 3aJaHUsIMH 10 MaTEMaTHUKe
3. TlopTpeTsl BBIIAIOMIUXCS ASSATENCH MaTeMaTHUKU

YuyebOHO-IpakTHYECKOE U YUeOHO-1a00opaTopHOe 000py/10BaHNE:
1. KoMmmekT 4epTeKHbIX HHCTPYMEHTOB: JIMHEIKA, TPAHCTIOPTHUP, YTOIbHUK, TUPKYJIb.
2. KOMIUIEKTHI TNIAHUMETPUICCKUX (PUTYP U CTEPEOMETPHUSCKHUX TEIl.
3. Jlocka MarHuTHas ¢ KOOPJUHATHON CETKOM.

Texnuyeckue cpeacTBa 00y4eHus:
1. KommnbroTep ¢ BBIXOJIOM B MHTEPHET.
2. HntepakTuBHas q0CKa
3. MynbTUMEIUIAHBINA TPOEKTOP.


http://math.mioo.ru/
http://www.etudes.ru/
https://secure.wikimedia.org/wikipedia/ru/wiki/
http://pedsovet.org/
http://www.mccme.ru/
http://www.mioo.ru/ogl.php
http://mathege.ru:8080/or/ege/Main
http://www.ege.edu.ru/
http://www.fipi.ru/
http://mon.gov.ru/pro/fgos/
http://www.pedsovet.ru/
http://www.festival.1september.ru/

4. JloxymeHT-Kamepa
5. DxkpaH
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