MYHUIIHIIA/TBHOE ABTOHOMHOE OBIEOBPA30OBATE/IBHOE

VUPEKJEHHE 3A03EPHAA CPEJHAA OBI[EO5PA30BAT, EJTbHAA
LIKOJIA C YITIVB/IEHHBIM H3YYEHHEM OT/E/IbHBIX IIPE/IMETOB
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PABOYASI [IPOTPAMMA IO AJITEBPE

1715 00Y9aroIIUXCs ¢ TSKENBIMYA HAPYILICHUSIMU PeUH
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[lenarory, peaTu3yiomue IporpamMmy:
Asmzeiixo O. A.,., ®enoposa E. 10O,
Mouceesa T. K.,Konecunuxk E. B.,
Koxesrukosa [O. B., Hemope 0. B.,
KoxeBuukos /1. A.

Tomck — 2020



IHosicHUTEABLHAA 3AIIMCKA

Pabouas mporpamma mo ydeOHOMY mpeamery «AnreOpa» mist oOydarommuxcs 7-9 KimaccoB, ¢

TSDKETIBIMH  HapyIIEHUsIMH peud, BapuanT oOydenuss 5.2 (THP), cocraBieHa B COOTBETCTBUU CO
CJIEYIOIIMMH HOPMAaTUBHO-TIPABOBBIMH JOKYMEHTaMU:

®denepanbublit 3akoH O0 06pazoBanuu B PO ot 29.12.2012 1. (B pegakuuu u3MeHEHUM);

®denepanbHbIl TOCYIapCTBEHHBIA 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO 00IIero o0Opa3oBaHus,
YTBEpKAEHHBIN NpuKa3oM MuHuctepcTBa oOpasoBanus U Hayku Poccuiickoit @enepanuu ot 17. 12.
2010r. Ne 1897 (B pen. I[Ipuka3zoB MunoOpHayku Poccuu ot 29.12.2014 Ne1644, ot 31.12.2015 Ne1577)

[lepedyenp yuyeOHUKOB, MOMYIICHHBIX K MCIOJIB30BAaHUIO TPU PEANIM3aIMH UMEIOIINUX TOCyIapCTBEHHYIO
aKKpeIUTanio 00pa30BaTEeNbHBIX MPOTPaMM HA4YaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
obmero 00pa3oBaHUs OpraHU3alUsIMHU, OCYIIECTBISIONIUMU  O0OpPA30BATENBHYIO JIESTEIBHOCTD,
yTBEpKAEHHBIN NpukazoM MunucrepctBa npocsemienus Poccuiickoit ®enepaunn ot 20.05.2020 Ne
254

CanlluH 2.4.2.2821-10 «CaHuTapHO-31UAEMHOJIOTHYECKHE TPEOOBAHUS K YCIOBHUSM U OpraHU3al[uU
o0ydyeHHsT B 00I1€00pa30BaTENbHBIX YUPEIKICHUAX», YTBEPKAECHHBIC IOCTAHOBJICHHEM [ J1aBHOTO
roCyJapCTBEHHOTO caHUTapHOTo Bpada Poccuiickoit deaepanuu ot 29.12.2010 Ne 189 (meticTByromas
penaxius ¢ U3MEHEHUSIMH 1 fonioJiHeHussMu oT 29.06.2011 r., 25.12.2013 1., 24.11.2015 1.);

[IpumepHass ocHOBHasi OOpa3oBaTelbHAs NPOrpaMMa OCHOBHOTO oOImero ooOpasoBanus (omoOpeHa
peuieHreM (enepaabHOr0 y4eOHO-METOIMYECKOr0 00beUHEHHS 110 00ieMy 00pa30BaHuUIO, MTPOTOKOI
ot 08.04.2015 N 1/15) (pen. ot 28.10.2015 1.).

OcHoBHast oOpa3oBareibHas TpOrpaMMa OCHOBHOTO OOmIero 00pa3oBaHHS MYHHIIMIIATHHOTO
ABTOHOMHOTO 00pa30BaTEIBLHOTO YUPEXKIACHUs 3a03€pPHOM CpemHel o0011eoOpa3oBaTeIbHONW IIKOJIBI C
YTIIyOJICHHBIM M3y4eHHEM OTAeNIbHBIX peameToB Nel6 1. Tomcka (YTBepxaena 28.08.2020 1.).

AnanTupoBaHHas OCHOBHas oOpa3oBareibHasi IporpaMma OCHOBHOTO OOIIEro o0O0pa3oBaHUsS IJIs

obyuarormuxcst (BapuaT 5.2) MAOY 3ao3zepnoit COLL Ne 16 r. Tomcka.

e Aurebpa. COopHuk paboumx mporpamm. 7—9 kiaccel :ydeO.mocobue s oOmieoOpa3oBar.
opranmzaruii / [coct.T. A. Bypmucrtposa]. — 3-¢ m3a. — M.: Ilpocemenne, 2018. — 96 ¢
(https://prosv.ru/_data/assistance/63/dfd279be-f8c7-11e1-96d7-0050569c0d55.pdf)

e Aure0Opa. 8 kinacc: yueOH. J{ns oOmeoOpaszoBar. Opranuzanuii/ MakapsrueB F0.H., Munmgiok H.I'. u
np. noa pen. TensikoBckoro. —M.: [Ipocsenenue.

CornacHo ¢deneparbHOMY 06a3uCHOMY IIIaHY Il 0Opa3oBaTeNbHBIX yupexaeHuii Poccuiickoit deneparun
Ha n3ydyeHue anreopsl B 8 kimaccax orBoautcs 102 4. u3 pacué€ra 3 4. B HEACIIO

N3yuenue npenmera «Airedpa» B OCHOBHOM 00111€00pa30BaTEIbHOM IIKOJIE HAIIPABJICHO HA

JOCTHKEHHE CICAYIOIINX LeJIei:

- co3nanue ycaoBuil s oOydenus nereit ¢ THP, oOyyaromuxcst B 001eo0pa3zoBaTesibHBIX Klaccax
JUIS TIOBBIIIEHUS OOLIEKYIbTYPHOTO YPOBHS 3aBepIieHHs] (JOPMUPOBAHUS OTHOCUTENIBHO IIEJIOCTHON
CUCTEMBI 3HAHHUH 10 anredpe Kak OCHOBBI JII000H MPodeCCHOHAIBHON NEATEILHOCTH, HE CBI3aHHOM
HETIOCPEACTBEHHO C MAaTEMaTHKOM.

— OBJIQjJIeHHe CHUCTEeMOW MaTeMaTH4YeCKHX 3HAHUU U yMEHUH, HEOOXOMUMBIX [UIsl MPUMEHEHUS B
MPAKTUYECKON JAEeSITENFHOCTH, U3yYEHUSI CMEXHBIX TUCIUILINH, MPOI0JDKEHUS 00pa30BaHus;

— HHTe/UIEKTyaJlbHOe pa3BuTHe, GOPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YENOBEKY s
MOJIHOIICHHOW JKM3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICIH, KPUTHUYHOCTH
MBIIIJICHUS,, WHTYUIUS, JIOTUYECKOE MBIIUICHUE, OJJIEMEHThl AITOPUTMHYECKONW KYIbTYpHI,
MPOCTPAHCTBEHHBIX MPEICTaBICHH, CHOCOOHOCTH K MPEOJAOTICHHUIO TPYTHOCTEH;

— (¢opmupoBaHue NpeIcTaBIeHUl 00 UAEIX U METOJaX MaTeMaTHUKU KaK YHHUBEPCAIIBHOTO S3bIKa
HayKd U TEXHUKHU, CPEACTBA MOJICTUPOBAHUS SIBICHUI U MIPOLIECCOB;

— BOCNHTAHHWE KYIbTYphl JTUYHOCTH, OTHOIIEHUS K MaTeMaTHKe KaK K YacTh OOIIedeTOBEYeCKOn
KYyJbTYpbl, HOHUMaHUE 3HAYUMOCTH MaTEMATUKH JUIsI HAYYHO-TEXHUUECKOTO Iporpecca.

3amaun:

= CHUCTEMATU3UPOBATH CBCACHUS O YUCJIAX; U3YYHUTh HOBBIC BUAbI YAUCIIOBBIX BBIpa)KCHI/Iﬁ n (I)OpMy.]'I;


https://prosv.ru/_data/assistance/63/dfd279be-f8c7-11e1-96d7-0050569c0d55.pdf

— COBEpUICHCTBOBATh INPAKTUYECKUE HABBIKM M BBIUHUCIUTEIBHYIO KYJIbTYpY; HpPHOOpECTH Ipak-
THYECKUE HABBIKU, HEOOXOAUMBIE IJIsl IOBCEAHEBHOM KHU3HH;

- (QopmHpoBaTP MaTEMAaTWYECKWH ammapar s pemeHus 3aJad M3 MaTeMaTHKH, CMEXKHBIX
IIPEAMETOB, OKPYKAIOIIEH pEeabHOCTH;

- pa3BHUBaTh AITOPUTMHYECKOE MBIIUICHUE, HEOOXOIUMOE, B YacCTHOCTH, JUII OCBOCHHS Kypca
nH(POPMATUKH; OBJIAZICBATh HABBIKAMH JICAYKTHBHBIX PACCYXKIACHUM;

- pa3BuUBaTh BOOOpa)k€HHE, CHOCOOHOCTH K MaT€MaTUYECKOMY TBOPYECTBY;

- TOJYyYUTh KOHKPETHBIE 3HaHHMA O (YHKIMAX KaK BaXHEWIIEH MaTeMaTHYECKOW MOJENH JUis
ONMCAHUS M HCCIENOBAaHUS Pa3HOOOPA3HBIX IMPOLECCOB (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, JKC-
MOHEHITUAIIBHBIX, TIEPUOTUYECKUX U Ip.), Ui GOPMHUPOBAHUS y yUAIIUXCS MPEICTABICHHA O POJIH
MAaTE€MAaTHKU B PA3BUTHH LIUBUIN3ALMH U KYJIbTYPHI;

- ¢QopmupoBaTh (PYHKIHOHATBHYIO TI'PaMOTHOCTh — YMEHHE BOCHPHUHHUMATh W aHAIM3UPOBAThH
nH(pOpMalMIO, TPEICTABICHHYI0 B pPa3jMYHbIX (opMax, MOHHMMATh BEPOSITHOCTHBIM XapakTep
MHOTMX PEAJBHBIX 3aBUCUMOCTEH, IPOHU3BOAUTH IPOCTEMINNE BEPOSTHOCTHBIE pPACUETHl B
MIPOCTENIINX IPUKIIAJHBIX 3a7a4ax.

Koppexyuonnvie 3a0auu:

CO3/IaTh YCJIOBUS [UIS Pa3BUTHs Y4Yallerocs B CBOEM IIEPCOHAIBHOM TEMIIE, HCXOAS W3 €ro
00pa30BaTeNIbHBIX CIOCOOHOCTEN U HHTEPECOB;

pa3BUTh MBINUICHHE, TaMsATh, BHUMAaHWE, BOCIPHITHE 4Yepe3 WHIMBHIYaTbHBIN pa3lIaTOYHBIN
MaTepuair;

Pa3BUThH HaBBIKK YTCHHS U 00Pa3HO-IMOIIMOHAIBHYIO PEUEBYIO IESITEIHHOCTH;

MOBBIIIIEHUE MOTHBAIIMHU K O0YIECHUIO

KOpPPEKLHs HAPYIIEHUI YCTHOM peun

KOPPEKIHS 1 PO IIaKTHKA HAPYIICHUH YTCHHS U IAChMa

pa3BUBaTh CO3HATENILHOE MCIOJIb30BAaHUE SI3BIKOBBIX CPEJICTB B PA3JIMYHBIX KOMMYHUKATHBHBIX
CUTYaLUAX C LEJIbI0 PeATU3allu1 NOJHOLIEHHBIX COL[MAIbHBIX KOHTAKTOB C OKPYKAIOLUIUMHU

Hay4YUTh OOIIMM NPHUHLMIIAM MOCTAHOBKHM M PEIICHMs MO3HABATEJIBHBIX MPOOJIEeM: aHaNIu3y Lenel u
pe3ybTaTOB; BBIABICHUIO OOIIEr0 M PA3IMYHOrO; BBISIBICHHIO NMPEANOCHUIOK (T.€. aHAJIM3 YCIOBMH,
000CHOBaHME, BHISIBIICHUE MTPUYHH).

(bopMupoBaHHE IPOU3BOJIBHOM PEryIsAILNH

o0y4aTh yMEHUIO BBIOMPATh M IPUMEHATh aJIeKBaTHbIE KOMMYHUKAaTUBHbBIE CTPATEIMU U TAKTUKU

Jugpepenyuposannyio nomowsb 0151 006y4AOUUXCA:

WHCTPYKIUS YUUTEIIS JUISI OCBOCHHS pabOThI C MAaTEPHUAJIOM,

MEPEKOHCTPYUPOBAHUE COJCPKAHUS YUEOHOrO Marepuana ¢ OpUEHTallMeld Ha 30HY OJFIKaMIIero
pa3BUTHS YUCHUKA,

OTIOpa Ha )KM3HCHHBIN OMBIT PeOEHKa,

UTOT BBICTYIJICHUSI 00YUYAIOLIUXCA [0 AITOPUTMY-CIHUEHUS I 0OCYKICHHs aHaTTu3a OTBETa
BKJIIOUEHUE Pa3HOOOpa3HbIX UHAUBHUAYATbHBIX (JOPM MPETNOJHECEHUS 3a/IaHUM,

UCIOJIb30BaHME OoJiee MIMPOKOW HATypalbHOW HATJISIAHOCTH, WUTFOCTPATUBHOM M CIIOBECHOMU
KOHKPETHU3alluU OOIIUX MOJ0KEHUH OOIBIINM KOJTWYECTBOM HATJSAHBIX IPUMEPOB U YIPaKHEHUH,
JTUJAKTUYECKUX MaTepPHUaoOB,

MCIOJIb30BaHUE MU NMpeoOpa3oBaHUK W3BIEYCHHON MH(pOpMANK U3 yYeOHHUKA U JTOTIOJHUTEIBHBIX
HWCTOYHHUKOB 3HAHUM OMIOPHOM aJIrOPUTM-CIMYEHUS, OTIOPHOU CXEMBI AJITOPUTMA

ucrnoyib3oBanue udQGEepeHIUPOBAHHBIX 33JaHUH MO0 00bEMY, YPOBHIO, BHUAAM MpeisiaraeMoit
TTOMOIIH

WHIUBUAYAIbHBIN TeMIT 00ydeHus

ucrionszoBanne UKT

PaGouas nporpamMma Hanpaejiena Ha docmudicenue npedjwemelx, MemanpedMemelx U TUYHOCNIHbIX

pesynbTatoB @I'OC O0O.

HpI/I HU3YUCHHUU MPCAMCTA «Anr e6pa» PEATU3YETCA MEKIPECAMETHAACBA3LC TaKUMH JUCIHUIITIMHAMHA

Kak (MHpOopMaTuKa, PU3MKa, UCTOPUS, IKOHOMHUKA, OOIIECTBO3HAHUE).
OTO MOXHO MPOCIEAUTH 10 CIETYIOIIUM TEMaM:



Dusuka:
® MOJICTMPOBAHUE U U3YUYCHUE SBJICHUN U MPOLECCOB, MPOUCXOIAINX B IPUPOJE;
® [IOHMMAaHUE MPHUHIUIIOB YCTPOMCTBA M HCIOJb30BAaHUS COBPEMEHHOM TEXHUKH, BOCIPHUITHUS
HAYYHBIX U TEXHUYECKHUX MMOHATUN U UJICH.
HUcmopus:
e lcropus pa3BUTHS MAaTEMaTUKU;
® BHOCHUT BKJIAJB (POPMHUpPOBAHUE MPEICTABICHUA O POJM MATEMATHKU B Pa3BHUTHHUIIMBUIN3AIUU U

KYJIBTYPHI.
HUnghopmamuxa:
® pa3BHUTHE KAYCCTB MBIIUICHUS, HEOOXOIUMBIX I aJalTallid B COBPEMEHHOM HH(MOPMAIMOHHOM
OOIIECTBE;
® KOJIMpPOBaHHE MHPOPMALUHU.
Obuwecmesosuanue:

e [lpakTuueckne yMeHHMs W  HaBBIKM  ajareOpamdyeckoro  xapakrepa  HEOOXOOUMBI s
TPYAOBOM.MPO(PecCHOHATBHOM MOATOTOBKU IIKOJIBHUKOB.

Oxonomuka:

® KOJMYECTBEHHbIE OTHOLICHUS JIEHCTBUTEIBHOTO MHPA.

Pa3Butne moruueckoro MbBINUICHUS Yy4alluxcs Tpu OOydYeHHHM alredpe CrocoOCTBYET YCBOEHHIO
MIpeIMETOB TYMaHUTAPHOTO IUKIIA.
JlanHbIil yaeOHBINH TIpeaMeT «AmreOpay SBISETCS OJHMM HM3 BapHUAHTOB Pa3BUTHS Kypca «MaTeMaThkay,
KOTOPBIM M3ydaeTcsi B OCHOBHOM 1ikoJje (5-6 kiaccel o yuebnukam A.I'. Mepsinsik, B.b. [lononckwuit), uro
obecrieunBaeT NMpPeeMCTBEHHOCThCOICP)KaHUE JMHUNA «Apudmernka», «BepoaTHOCTP W CTaTHCTHKAY,
«Jloruka u MHOXecTBay», «MaremMaTHKa B HCTOPUYECKOM Pa3BUTHUI.

1) TInanupyemblie pe3yJbTAThl OCBOEHHUS YU€GHOTO MpeaMeTa

[IporpamMma obecriedrBacT OCBOCHHUE CIICAYIOIINUX PE3yIbTaTOB 00YJAFOIIUMHUCS .
JIMYHOCTHBIE PE3YJIBTATHI:

e [OTOBHOCTP M CIOCOOHOCTHh OOYYAOIMMXCSA K CAaMOPa3BUTHIO W CaMOOOpa30BaHUIO HAa OCHOBE
MOTHBAIIMH K OOYUCHHIO U TTO3HAHHUIO.

e ChopMHUPOBaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYEHUWIO; YBAKHUTEIBHOTO OTHONICHUS K TPYAY,
HAJIMYHE OTIBITA YYaCTHUS B COIUAILHO 3HAYUMOM TpY/IE.

e ChopMHUPOBaHHOCTh IIETIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW M OOIICCTBEHHOW MPAKTHUKH, YYUTHIBAIOIIETO COIUAIBLHOEC, KYIBTYpHOE, SI3BIKOBOE,
JTYyXOBHOE MHOT000pa3fe COBPEMEHHOTO MHpA.

e (OCO3HaHHOE, YBWKHUTEILHOEC M JOOpPOKEIAaTeIbHOC OTHOLICHHE K JAPYrOMY 4YeJIOBEKY, €ro MHEHHIO.
["'OTOBHOCTB M CIIOCOOHOCTD BECTH JUAJIOT C APYTUMH JIFOJABMHU M IOCTUTaTh B HEM B3aUMOIIOHUMAHHSI.

e (OCBOEHHOCTH COLIMANILHBIX HOPM, MPABUJI MOBEACHUA, Pojiei U GOpM COLUANTBHON KM3HH B TPYIIAX U
cooO01IecTBax.

e CdhopMHUPOBaHHOCTH IEHHOCTH 3I0POBOTO U 0€301acHOro 00pa3a *KHU3HH.

METAIIPEAMETHBIE:
MetanpeaMeTHble pe3yiabTaThl BKIIOUAIOT OCBOCHHBIE 00yJarOIIMMHCSIMEKIIPEAMETHBIE TIOHATUS U
yHHUBEpCalTbHbIEC yUeOHbIE NeUCTBUS (PETYASITUBHBIC, TO3HABATEIbHBIE, KOMMYHUKATUBHBIE).
MexnpeaMeTHble IOHATHS
YcnosueM popMupoBaHUS MEKIIPEAMETHBIX MOHITHM, TaKWX, KaK CUCTeMa, (aKT, 3aKOHOMEPHOCTb,
(dbeHOoMeH, aHanHu3, CUHTE3 SIBIISETCS OBNAJCHHE OOYUYAIOUIUMUCS OCHOBAMHU YHUTATENbCKOW KOMIETEHIIUH,
proOpeTeHne HaBBIKOB pabOThI ¢ MHGOPMAIUEH, ydacTHe B MPOECKTHON JAEATEeIbHOCTH.
pezyaamuervie YV
1. YMeHue caMOCTOSITENLHO OMPEIENITh e 00YIeHHsI, CTaBUTh U (JOPMYITHPOBATH HOBBIE 33241
B yuebe U TIO3HABATEIbHOW MAEATENHLHOCTH, pa3BUBaTh MOTHUBBI U HWHTEPECHl CBOEH
MO3HABATENbHOM JeaTeabHOCTH. OOyUJaronIuiicss CMOXET:
® aHaJIM3UPOBATH CYIIECTBYIONINE U TUIAHUPOBATH OYAyIe 00pa30BaTeIbHbIC PE3YIbTATHI;
® CTaBUTh Ielb JESATEIILHOCTH Ha OCHOBE OIPENEICHHONW NpoOIeMBbl U CYIIECTBYIOIINX



BO3MOJKHOCTEH;
dbopMynTupoBaTh yueOHbBIC 33]a91 KaK MIar JTOCTIKEHUS MOCTaBICHHOM IIeNIN AeITeIHbHOCTH.

2. YMEHHEe caMOCTOSTEIbHO TUIAHUPOBATH ITYTH TOCTHKCHUS 1IEJIeH, B TOM YHCJIC allbTePHATUBHEIC,
OCO3HAHHO BBIOMpPATh Hambosee d3((HEeKTUBHBIE CIOCOOBI pelIeHUs YIeOHBIX U MO3HABATEIHLHBIX
3amaq. O0yJaromuiicss CMOYXKET:

OTIPEICNIATh HEOOXOAMMBIC NIEHCTBUE(S) B COOTBETCTBUHM C y4eOHOW M MO3HABATEILHOM
3a7a4€ U COCTABIIATH AJITOPUTM UX BBINIOJHECHHUS;

OTIPEICNIATE/HAX0IUTh, B TOM YHCIE U3 MPEIOKECHHBIX BAapHAHTOB, YCIOBHS IS
BBITIOJTHEHUS y4E€OHOM 1 MO3HABATEILHOM 3a/1a4u;

BBICTpAaWBaTh >KU3HEHHBIE IUIAHBI Ha KpaTKOCpouHoe Oyayiiee (3asBisTh II€JIeBbIC
OPUEHTHUPBI, CTaBUTh AaJCKBaTHbIE WM 3aJaud M INpeajiaratb JCHCTBUS, YyKa3blBas U
000CHOBBIBas JIOTHUECKYIO TIOCIIEI0BATEIHLHOCTD MIAr0B);

COCTAaBJISITh TIJIAH PeIIEHUs MPOOIEMBI;

OTIPENIeTSATh MOTEHITHATBHBIC 3aTPYIHEHUSI TIPU pEIIeHUN yueOHOM U TIO3HABATEIbHOM 331241
Y HaXOJUTh CPEACTBA JUISl UX YCTPAHCHHUS;

OTIMCBHIBATh CBOM OMBIT, 0OPMIISISL €ro JJIs TepeAadd APYTUM JIIOASIM B BUJIE TEXHOJOTUU
pEILICHHS TPAKTUYECKHUX 3a7a4 ONMPEICTICHHOTO KI1acca;

IJIAHUPOBATh M KOPPEKTHUPOBATH CBOIO MHIMBUAYyAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO.

3. YMeHHe COOTHOCHTH CBOMW JIEHCTBHS C TUTAHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBISATh KOHTPOIb
CBOEHl NIeATeNbHOCTH B Ipoliecce JAOCTHKEHMs pe3ysbTaTa, ONpeAessTh CHocOoObl ACHCTBUM B
pamMKax MpeIIoKEeHHBIX YCJIOBMM U TpeOOBaHUN, KOPPEKTUPOBAaTH CBOMU JCHCTBUS B
COOTBETCTBUH C U3MEHSIIONIEHCS cuTyanuei. OOyJaronuiics CMOXKET:

OTIPEIENIATh COBMECTHO C MEIaroroM U CBEPCTHUKAMHU KPUTEPUHU IJIAHUPYEMBIX Pe3yIbTaTOB
U KpUTEPUH OLIEHKH CBOEH yueOHOIl 1eSTelbHOCTH;
CUCTEeMaTHU3UpOBaTh (B TOM 4YHCIE BbIOMpATh NPHUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX
pEe3yIbTaTOB U OLICHKU CBOEH JEATEIbHOCTH;
oTOMpaThb HMHCTPYMEHTBHl JUId OLEHUBAHUS CBOEW  JEATENILHOCTH, OCYLIECTBISTH
CaMOKOHTPOJIb CBOCH JCATEIHPHOCTH B paMKaX MPEJIOKEHHBIX YCIOBHIM U TPEOOBaHUIA;

. OLICHUBATh CBOIO JIEATEIBHOCTh, APIyMEHTHUPYS HNPUYHMHBI JOCTUKEHHUS WITU
OTCYTCTBHUSI INIAHUPYEMOTO PE3YyJIbTaTa;

. HaXOJMUTh JOCTAaTOYHBIE CPEACTBA Ui BBINOJIHEHUS Y4eOHBIX ACUCTBHUIl B
W3MEHSIIOIIeHCS CUTYalluu U/WIK TIPU OTCYTCTBUU IUIAHUPYEMOTO pe3yJbTaTa;

. CBEPSTH CBOU JICHCTBUS C IIEJIbIO U, TPU HEOOXOIMMOCTH, UCIIPABIIATH OIIUOKU
CaMOCTOSITENIBHO.

4. YMmeHue OIECHMBATh MPaBUJILHOCTH BBIMIOJHEHUs] y4eOHOM 3amaud, COOCTBEHHBIE

BO3MOXHOCTH €€ PCIICHMUSL. O6yqalonml71c51 CMOXKCT:

. OTIPEIeNIATh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH) BHIMIOJHEHUS Y4eOHOU
3a/1a4u;

. aHAIM3UpPOBAaTh M OOOCHOBBIBATH  MPUMEHEHHE  COOTBETCTBYIOLIETO
WHCTPpYMEHTApUs Ui BEIOJTHEHUS yueOHOM 3a1a4;

. OIICHUBAaTh  NPOAYKT CBOEH  JEATEIBHOCTH IO  3aJaHHBIM  W/HIHU

CaMOCTOSATCIIbHO OIIPCACIICHHBIM KPUTCPUAM B COOTBCTCTBUU C LECIIbIO ACATCIbHOCTHU,
5. Bnanenne ocHoBamu CaAMOKOHTpOJIA, CaMOOILICHKHU, TIPHUHATHIA peI_HeHI/Iﬁ u

OCYIICCTBJICHHUA OCO3HAHHOT'O BBI60pa B y‘le6HOI7I U IIO3HABATEIbHOM. 06yqa}om1/117105{ CMOXCT!

L4 Ha6J'IIO,Z[aTL U aHAJIIMU3UPOBATH CO6CTB€HHYIO yqe6Hon U TIO3HABAaTCIIbHYIO
ACATCIIBHOCTD U ACATCIBHOCTD APYIrUux 06yqa10mnxc;1 B IIpOoLECCC B3AUMOIIPOBCPKU;

L4 COOTHOCHUTL pPCAJIbHBIC W IUIAHUPYEMBIC PC3YJIbTAThI HH,HHBHHyaHLHOﬁ
O6pa3OBaTCHLHOﬁ JACATCIIBHOCTHU U IC€JIaTh BBIBO/JbI,

L4 NpHUHUMATL PCUICHUC B y‘IC6H0ﬁ CUTyallul U HECTU 34 HCTO OTBECTCTBCHHOCTD,

L4 CaMOCTOATCIIbHO ONPCACIIAATE TPHUYMHBI CBOCTO YCIICXa WM HECYCIICXa U

HaxoauThb CIIOCOOBI BbIXO/JIa U3 CUTyallUH HCYCIICXA,

nosxnasamenvuole YY/[

6. Ymenwne OIPCACIIATE IOHATHA, CO34aBaTb O606H.[€HI/I$I, YCTaHaBJIMBATh aAHAJIOTHH,



KIIACCU(UITUPOBATh, CAMOCTOSITEIIHO BBHIOMPATh OCHOBAHUS M KPUTEPHH JUIS KIIaCCU(UKALINU,
yCTaHABIMBATh MPUUYMHHO-CJICICTBEHHBIE CBSI3M, CTPOUTh JIOTUYECKOE  PaCCyKICHHUE,
yMO3aKJIIoueHue (MHIYKTUBHOE, IEYKTUBHOE, 110 aHAJIOTMH) U JIeJaTh BeIBOAbL. OOyuaromuiics

CMOXET:

J BBIICJIATH OOIMMK MPU3HAK ABYX WJIM HECKOJBKUX MPEIMETOB WM SBICHUU U
00BACHATH UX CXOACTBO;

o 00BEeIMHATD MPEAMETHI M SIBICHHUS B TPYIIBI 10 ONPEIACICHHBIM IpPU3HAKaM,
CpaBHUBATh, KJIaCCU(UITUPOBATH U 0000IIATH (PAKTHI U SBICHUS;

o CTPOHTH PAacCyXJICHHUE HAa OCHOBE CPaBHEHUS IPEAMETOB, BBLACISISI TPH 3TOM
oO1Ire Npu3HaKy;

o u3jaraTh TOJYYEHHYIO HH(OpPMaNuio, HHTEPHPETHPYS €€ B KOHTEKCTE
pelraemMoit 3a1a4u;

o CaMOCTOSITENIEHO YKa3bIBaTh Ha WH(OpPMAIMIO, HYKIAIOIIYIOCS B TIPOBEPKE,

npeaiaraTth ¥ NPUMEHATh CIOCO0 MPOBEPKU JOCTOBEPHOCTH MH(OPMALINH;
7. YMmeHHe co3/1aBaTh, MPUMEHATh M MPeoOpa3oBbIBaTh 3HAKU U CHUMBOJIbI, MOJEIN U
CXEMBI JUIsl peleHus yaeOHBIX U MO3HaBaTeNbHBIX 3a7a4. OOydaronuics CMOXKET:

o 0003HaYaTh CHMBOJIOM U 3HAKOM TPEAMET W/HITH SIBIICHHE;

° ONpCACIIAThL JIOTHYECKUEC CBA3M MCKAY MNPpECAMETaMU /A SABJICHUSMU,
0003HayYaTh JAHHBIE JJOTHYECKHE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

. co3aBaTh aOCTPAKTHBIN WK peaibHbIi 00pa3 MpeaMeTa U/Uiu sIBICHHUS;

. CTpPOUTh MOJIENIb/CXEMY Ha OCHOBE YCJIOBHUI 3adauyu W/uiaM crnocoba ee
peleHus;

° CTPOUTH CXEMY, AJITOPUTM HeﬁCTBHﬂ, HCIIPABJITE WKW BOCCTAaHABJIMBATH

HEU3BECTHBIN paHee alrOpUTM Ha OCHOBE MMEIOIIETOCS 3HAaHUA 00 OOBEKTE, K KOTOPOMY
MIPUMEHSIETCSI aTITOPUTM;

o CTPOMTH J0KA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;
8. CwmpicioBoe ureHne. OOyUJarOmMics CMOXKET:

. HaxOJUTh B TEKCTe TpeOyemyro HMH(pOpMamnuio (B COOTBETCTBUH C IIEISIMHU
CBOCH JCATEIHHOCTH);

o OPUEHTHUPOBAThCSI B COJCPKAHWM TEKCTa, TMOHUMATh IEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYPUPOBAThH TEKCT;

o yCTaHABIIMBAaTh B3aWMOCBSI3b OIMCAHHBIX B TEKCTE€ COOBITHI, SIBJICHUH,
MIPOIIECCOB;

o PE3IOMUPOBATH IIABHYIO UICIO TEKCTA;

o npeoOpa3oBbIBaTh TEKCT, «IEPEBOJS» €ro B JAPYI'YI0 MOJAIBHOCTB,
UHTEPIPETUPOBATH TEKCT;

o KPUTUYECKH OIICHUBATH COJICPKaHUE U (OPMY TEKCTa.

9. ®opmupoBaHuEe U PA3BUTHE HKOJIOTUYECKOTO MBIIUICHUS, YMEHUE MPUMEHITH €ro B
MO3HABATEIbHONW, KOMMYHUKATUBHOH, COIHMAIBHON  NpakTUKe U  MNpodecCHOHATbHON
opueHTauy. O0yJaromuiics CMOXKET:

L4 OIIPCACIIATh CBOC OTHOLICHHUC K HpHpO,Z[HOﬁ cpeac;

L4 AHAIIM3UPOBATL BJIMAHHUEC SKOJOTHYCCKUX Q)aKTOpOB Ha cCpcay oOuTaHUs
JKHUBBIX OPraHU3MOB;

L4 IMPOBOIUTD HquHHHBIﬁ u BCPOHTHOCTHHﬁ aHaJIn3 O9KOJIOTHYCCKHUX CHTyaHHﬁ;

L4 BBIPAXKAaTh CBOC OTHOIICHUEC K MPHUPOAC YCPE3 PUCYHKU, COUMHCHUSA, MOICIIH,

MIPOEKTHBIE pabOTHI.
10. PazBuTHEe MOTHMBALIMU K OBJAJECHHUIO KYJIbTYpOW aKTUBHOI'O HCIIOJIb30BaHMs CIOBaped M JIpyrux
MOMCKOBBIX cucTeM. OOyUaronuics CMOXKET:
® OTIpeETATh He0OX0AUMBIE KIIFOUEBbIE TIOMCKOBBIE CIIOBA U 3aIIPOCHI;
® OCYIIECTBJIATH B3aUMOJICHCTBUE C AIEKTPOHHBIMU IOUCKOBBIMU CUCTEMAaMU;
¢ hopMUPOBaTh MHOKECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HCTOYHHMKOB JJISi OOBEKTUBU3ALMU
pE3yJIBTaTOB MOUCKA;
® COOTHOCHUTD IOJTY4YE€HHBIE PE3YJIBTAThI IOMCKA CO CBOEH JIEATENBHOCTBIO.
KommyHuxamugHnvie YVJ[



11. YmeHue opraHu30BbIBaTh Y4e€OHOE COTPYAHMYECTBO W COBMECTHYIO JEATEIBHOCTH C YYUTEIEM U
CBEpCTHHKAMM; paboTaTh MHAWBUAYAIHHO U B IPYIIE: HAXOAUTh O0IIee peleHue 1 pa3peniatb KOHPIUKTHI
Ha OCHOBE COTJIACOBAaHUS MO3MIUI M ydeTa MHTEPEecOB; (HOpMYyIHpOBaTh, apryMEHTHPOBATh U OTCTAUBATh
cBoe MHeHHEe. O0yJaronuiicss CMOXKeET:

J OTIPEeIETISATh BOSMOXHBIE POJIM B COBMECTHOM JI€ATENIbHOCTH;
® UrpaTh ONPEACICHHYIO POJIb B COBMECTHOM JIEATEIHLHOCTH;
® [IPUHUMATH MO3UIIMIO COOECEIHNKA, TOHUMAs TTO3UIMIO JPYroro, pa3audarh B €r0 Peun: MHEHHE
(TOUKy 3peHus), JOKa3aTeIbCTBO (APTyMEHTHI), ()aKThl; THIIOTE3bI, AKCHOMBI, TEOPHH;
® ONpenensiTh CBOM JCUCTBUA U JCUCTBUS TMAapTHEpPA, KOTOpPHIE CHOCOOCTBOBAIM  WIIU
MPENSATCTBOBAIN MPOYKTUBHOM KOMMYHUKAIINH;
® CTPOUTH MMO3UTHUBHEIC OTHOIICHHUS B MpoIlecce y4eOHOW U MO3HABATEILHON eI TCIIbHOCTH,
® KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaMBATh CBOIO TOUKY 3PEHUS, B TUCKYCCUU YMETh BBIJIBUTATh
KOHTPApTyMEHTHI, nepedpa3rupoBaTh CBOIO MBICIH (BJIaJI€HHE MEXaHU3MOM PKBUBAJICHTHBIX 3aMEH);
® KPUTHUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM MPU3HABATH OMIMOOYHOCTH
CBOEro MHEHHUsI (€CITM OHO TaKOBO) M KOPPEKTHPOBATH €r0;
e TIpeiaraTh aTbTEPHATUBHOE pellieHHEe B KOH(DIUKTHONW CUTYAIINH;
® BBIJICISTH OOIIYIO TOUKY 3pEHUS B IUCKYCCHUU;
® JIOTOBApUBATHCS O TPABHIIAX M BOIMpPOCaX sl OOCYKICHHS B COOTBETCTBHH C TMOCTAaBICHHOU
nepes rpymnmnou 3agayei;
® OpraHM3OBBIBaTH Y4eOHOE B3aMMOJICUCTBUE B TpyIIie (OMpenessiTh OOIIMe LeNH, pachpeneisTh
POJIH, TIOTOBAPUBATHCS IPYT C APYTOM U T. 11.);
® VyCTpaHATh B  paMKax  Jdajora  pa3peiBBl B  KOMMYHHKAIlUHA,  OOYCJIOBJICHHBIC
HETIOHUMAaHHEeM/HENPHUATHEM CO CTOPOHBI COOeCeTHUKA 3a1auH, (DOPMBI UITH COJIEPIKAHUS JUAIIOTA.
12. YMeHne 0CO3HaHHO HCIMOJIb30BAaTh PEUYEBBIE CPEJCTBA B COOTBETCTBHUM C 3aJa4€il KOMMYHUKAIIUM IS
BBIPA)KEHUS CBOMX YYBCTB, MBICJIEH U IOTPEOHOCTEN [Tl TUIAHUPOBAHUS U PETYJISILUU CBOEH JeATEIbHOCTH;
BJIaJICHUE YCTHOM M MMMCbMEHHOU PEYbl0, MOHOJIOTUYECKON KOHTEKCTHOM peubto. OO0yJaromuics CMOXKET:
® OIpeneNsITh 3a/1a4y KOMMYHUKAIIMKM U B COOTBETCTBUU C HEW OTOMpPATh peueBble CPEACTBA;
e oTOMpaTh U UCIHOJB30BaTh pPEUYEBbIE CpPEACTBA B MpOLIECCE KOMMYHUKALUU C JIPYTHUMH
JIOJIbMH (JTMAJIOT B TIape, B MAJIOW TPyMIE U T. [1.);
® [IpPEACTaBISATh B YCTHOM WM NHCbMEHHOM (QopMe pa3BEepHYTHI IUIaH COOCTBEHHOM
NesITeNIbHOCTH;
® ICIIOJIBb30BATh HeBepOasbHbIE CpencTBa WIH HarJIsIHbIe MaTepuabl,
MOATOTOBJICHHBIE/OTOOpAHHBIE MOJI PYKOBOJACTBOM YUHUTEIIS;
13. ®opmupoBaHue M pa3BUTHE KOMIETEHTHOCTH B OO0JAcCTU HCIOJIb30BaHUS HHPOPMAIIOHHO-
KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee — UKT). OOyuaromuiicst CMOXKET:
e I[IeJICHAMPABIECHHO MCKAaTh W HCIOJIb30BaTh MHPOPMAIIMOHHBIE PECypChl, HEOOXOAUMBIE IS
pelieHns yueOHbIX U MPaKTUYECKHX 3aa4 ¢ moMolnbio cpeacts MKT;
® BBIOMpAThH, CTPOUTH U UCIOJB30BATh aJCKBATHYI0 MH(QOPMAIIMOHHYIO MOJEINb I Mepeiadyn
CBOMX MBICJIEH CpEACTBAMH €CTECTBEHHBIX M (OPMANbHBIX SI3BIKOB B COOTBETCTBUU C
YCIOBUSMU KOMMYHUKALIUU;
® CIOJNB30BaTh KOMIIBIOTEPHBIE TEXHOJOTMHM (BKIIOYash BBIOOp aJIeKBAaTHBIX 3ajade
WHCTPYMEHTAIBHBIX MPOTrPaMMHO-AMIMAPaTHBIX CPEACTB M CEPBUCOB) JUISI  PEIICHHUS
MH(DOPMALIMOHHBIX W KOMMYHHUKAIMOHHBIX YYEOHBIX 3a/a4, B TOM YHCJIE: BBIYHCICHHE,
HamucaHue, TOKJIaa0B, pedepaToB, CO3IaHUE MPE3CHTAIUHN U JIp.;
®  ICIIOJB30BaTh HH(POPMAIIUIO C YYETOM STUUYECKHUX U MPABOBBIX HOPM;
e cozlIaBaTh MH(POPMAIMOHHBIE PECYPCHl PA3HOTO THUIA W JJIS Pa3HbIX ayJUTOPHUH, cOOII0IaTh
MH(OPMAIIMOHHYIO TUTHEHY U MpaBuiia HH(OOPMAIIMOHHON OE30TacHOCTH.
IIpexmeTHbIE pe3ybTAThI:
DJIeMeHThI TEOPUM MHOKECTB M MATEMATHY€CKOM JIOTUKH

Y4eHHK HAY4YUTCH:
e OmnepupoBaTb Ha 0a30BOM YypOBHE TMOHATHUSMH: MHOXECTBO, OJJIEMEHT MHOXECTBa,
IIOJIMHOKECTBO, IIPUHAJIEKHOCTD;



® 3a7aBaTh MHOXECTBA MEPEUUCICHUEM UX JIEMEHTOB;
® HaXOJUTh NEpeceueHune, 00beIMHEHHE, TOJMHOKECTBO B MPOCTEHILINX CUTYALIUSIX;
e omepupoBaTh Ha 0a30BOM ypOBHE TOHSTHSIMH: OIpPEACICHHE, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO;
® [IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI ISl MIOITBEPKACHHS CBOUX BhICKa3bIBAHU M.
B noBceaHeBHOI :KU3HM U TPH M3YyYEHUU JAPYTUX PeIMETOB:
® JCIOJIb30BaTh IpaUUECKOE MPEICTABICHUE MHOXKECTB /ISl ONMCAHUS PEATIbHBIX MTPOLIECCOB U SIBJICHUH,
MIPU PEIICHUH 33/1a4 APYTUX YUeOHBIX MPEIMETOB.
Yucaa
e OrmepupoBaTh Ha 0a30BOM YPOBHE TMOHSATHUSMHU: HATYPAIbHOE YHCJIO, IEJI0€ YHUCIIO, OOBIKHOBCHHAS
Ipo0Ob, JecATUYHAs ApoOb, CMENIaHHAs IPOo0b, pallMOHAIBLHOE YHUCIO, apu(PMETUUICCKUI KBaJIpaTHBIN
KOpEHb;
® JCIOJIB30BaTh CBOMCTBA YMCEJI U NTPaBUJIA ACWCTBUI IIPU BBIIIOJIHEHUHN BBIYUCICHNN;
WCIIOJIb30BaTh TMPU3HAKU AeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBIMOJHEHUM BBIYMCICHUN U PEIICHUH
HECIJIOKHBIX 3a]1a4;
BBITIOJTHATH OKPYTJICHUE PAllMOHATBHBIX YHCENI B COOTBETCTBUHU C MIPaBUIIAMU;
OIIEHUBATH 3HAYCHHE KBAJPATHOTO KOPHS U3 TIOJIOKUTEIBHOTO 1IEJIOTO YHCIIA;
pacro3HaBaTh pallMOHAIBHBIE U UPPAIlMOHATBHBIC YHUCIIA;
CpaBHUBATH YHKCJIA.
NMOBCEIHEBHOM KU3HU U NPH U3yYEeHHUHU APYTUX NPeIMETOB:

OLCHUBATH PE3YyIbTaThbl BBEIYHCIIEHUN IIpH pCHICHUHN IPAKTUYCCKUX 3aJ1a4,

BBIIIOJIHATE CPABHCHHUE YHCECII B PCAJIBHBIX CUTYallUuAX;

COCTAaBJIATHL YMCIIOBBIC BBIPAXKCHHA ITPHU PCHICHUH IMPAKTUYCCKHUX 3adad WU 3aJad U3 JPYyrux yqe6HBIX

MPEeIMETOB.

ToxnecTBeHHbIE MPe0OPA30BAHUA

e BrImonHATE HECHOXXHbIE MpPeoOpa3oBaHUs JJs BBIYUCICHUS 3HAYEHUN UHCJIOBBIX BBIPAXKECHUMH,
COJIeprKalluX CTENEeHH C HATYpaJbHBIM MOKa3aTeseM;

® BBIMOJIHATH HECJIOXKHBIE TMPeoOpa3oBaHUS IENbIX BBIPAKEHHUM: pacKpbIBaTh CKOOKH, TNPUBOJIUTH
MoJ0OHBIE CIaraeMaie;

® CIIOJIb30BaTh (POPMYINBI COKPAIIEHHOTO YMHOKEHHUs (KBaJpaT CyMMBI, KBaJpaT Pa3HOCTH, Pa3HOCTh
KBaJIpaTOB) IS YIIPOILEHHUS BBIYUCICHHUNA 3HAYCHUM BBIPaXKEHU;

®  BBINOJIHATH HECJIOXKHBIE MPeoOpa30BaHusl BIPAKEHUN C KBaJPaTHBIMHU KOPHIMHU.

YpaBHeHUs] M HEPABEHCTBA

e OrnepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSMHU: PABEHCTBO, YHCJIOBOE PAaBEHCTBO, YpaBHEHHUE, KOPEHb
yYpaBHEHUS, pellieHnEe YPaBHEHU S, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA,

® [POBEPATH CIIPABEIIMBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pemiarh JUHEHHbIC HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOSIIUECS K JIMHEHHBIM;

® pemaTh CUCTEMbI HECJIOKHBIX TUHEHHBIX YpaBHEHUN, HEPABEHCTB;

® [IPOBEPATH, ABISAETCS JIU JAHHOE YUCIIO PELICHUEM ypaBHEHUs (HEpPaBEHCTBA);

e pemiath KBaJpaTHbIE ypaBHEHHs 1O (GopMylie KOpHEH KBaIpaTHOTO YPaBHEHUS;

e 1300paXkaTh pelICHHS HEPABEHCTB M X CHCTEM Ha YHCIOBOM MPSIMOH.

B
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MOBCE/HEBHOM KU3HU U NPH U3YYeHUHU APYTUX NMPeIMeTOB:
COCTaBJIATh U pEIIaTh JUHEHWHbIE YpaBHEHMs NPU PEIIeHHM 337ay, BO3HUKAIOIIUX B JPYTUX y4eOHBIX
npeaMeTax.

DyHKUUH

e HaxonuTh 3HaueHne QyHKINU MO 33JJAHHOMY 3HAYCHHIO apryMEeHTa;

® HaXOJUTh 3HAUEHHE apryMEHTa IO 33JJaHHOMY 3Hau€HHIO (PYHKIIMM B HECJIOKHBIX CUTYaIUSIX;

e OmpeaeNiaTh IOJIOKEHHE TOYKHM MO €€ KOOpAMHATaM, KOOPAMHATHI TOYKH MO €€ MOJOXKEHHIO Ha
KOOPAMHATHOM MJIOCKOCTH;

e 10 rpaduKy HAXOJUTh OONACTh OMpEAETCHUS, MHOKECTBO 3HAUCHHH, HYTH (QYHKIHH, TPOMEXYTKH
3HAKOMOCTOSIHCTBA, MPOMEXKYTKUA BO3pacTaHUs U YObIBaHMs, HauOoOJbIllee M HAaUMEHbIIee 3HAYEHUS
dynxmm;

® CTpPOUTH Ipaduk JUHEHHONU PyHKINY;



® TIPOBEPATH, SIBJISAETCS JU JaHHBIN rpaduk rpadukoM 3agaHHON (QYHKIMH (JTMHEHHOH, KBaJpaTU4YHOMH,
00paTHOH MPOTIOPIIMOHATHHOCTH);
e OmpeAeNsATh NPUOIMKEHHBIC 3HAYEHUSI KOOPIMHAT TOUKH IepecedeHus rpagukoB GyHKINH.
B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYIrUX NPeAMeTOB:
® UCMOJB30BAaTh CBOWCTBA JMHEHHOW (YHKIMHU M ee rpaduk Mmpu pemeHuH 3agad U3 JAPYrux y4eOHBIX
IIPEIMETOB.
CraTncTHKa M TeOpHUsi BEepOATHOCTEMH
e lMerp npeiacTaBI€HHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIy4alHOIO COOBITHS,
KOMOMHATOPHBIX 3a7a4ax;
pelarh npocTeiine KOMOMHATOPHbIE 33/1a4l METOJOM IIPSIMOTO U OPTaHW30BAHHOTO Nepedopa;
MPEJCTaBIATh JaHHbBIE B BUJE TAOJHII, AUarpamMmm, rpaduKoB;
YUTaTh HHPOPMAIIIO, TPEICTABICHHYIO B BI/IE TAOIHUIIBI, TUArpaMMBbI, rpaduka;
OTPEEINATh OCHOBHBIE CTATUCTHUECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;
OILICHUBATh BEPOSITHOCTh COOBITUS B MPOCTEUILINX CITydasix;
MMETh MPEJCTABIEHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBJICHUSIX.
MOBCEHEBHOI KU3HU U NMPH U3YYeHUH JAPYTUX NMPeIMETOB:
OIIEHMBATh KOJMYECTBO BO3MOXHBIX BAPUAHTOB METOI0OM Mepedopa;
MMETh MPEJCTABIEHUE O POJIM MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHH;
CpaBHMBaTb OCHOBHBIE CTaTHUCTUYECKHE XapaKTEPUCTUKH, IOJydEeHHbIE B IMpOLIECCe pelIeHus
MIPUKIIAIHOM 3a/1a4M, U3YYE€HUS PEAIbHOTO SIBJICHMUS;
®  OILIEHMBATh BEPOSTHOCTb PEAJIbHBIX COOBITUIN U SIBJIEHUN B HECJIOKHBIX CUTYaIUAX.
TekcroBbIC 3a724H
e PemaTh HECIIOKHBIE CIOKETHBIE 3a]1a4M Pa3HbIX TUIIOB HA Bce apu(MeTHUECKUe AeHCTBUS;
® CTPOMTH MOJEJb YCIOBUS 3aJauu (B BUE TaOIUIbI, CXEMBbI, PUCYHKA WJIN YPAaBHEHUs), B KOTOPOW TaHbI
3HAa4YeHUs JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMYMH, C LIEJIbIO IOMCKA PELICHUS 3aJauH;
® OCYLIECTBIIATh CIOCOO IOWCKA PEIIEHUs 3aJaud, B KOTOPOM pacCyXAECHHE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO UK OT TPEOOBAHUS K YCIOBHUIO;
®  COCTaBJIATH IUIAH PEIICHUS 3a/1a4H;
®  BBIIENATH ATAIlbl PELICHUS 33Jauu;
® UHTEPHPETHUPOBATh BEIYUCIUTENbHBIE PE3YIbTATHI B 33/1aU€, UCCIIEI0BATh MOIyY€HHOE PELICHUE 3a/1a4H;
® 3HaTh pa3IM4yUe CKOPOCTEH 00BEKTA B CTOSYEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKH;
e pelaTh 3aJaud Ha HAXOXKJICHHME YaCTH YKMclia M YHUCIIa [0 €ro YacTH;
e pewarh 3a7a4YM pasHbIX TUIOB (Ha paboTy, HA MOKYIKH, HA JABWXEHUE), CBA3BIBAIOIUX TPU BEJIUYUHBI,
BBIJICJISITh 9TU BEJIMYMHBI U OTHOLLIEHUS MEXAY HUMU;
® HAaXOJUTh MPOLEHT OT YMCJa, YUCJIO IO MPOLEHTY OT HEro, HaXOJUTh MPOLIEHTHOE CHIDKEHHE WU
IIPOLICHTHOE MOBBIILIEHUE BEIUYUHBI;
® peulaTh HECJIOKHBIE JIOTHYECKHE 3a7]a4ll METOJIOM PACCYKICHUH.
B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYIrUX NPeAMETOB:
® BBIIBUraTh TUIIOTE3bl O BO3MOXHBIX HpEICIbHBIX 3HAYEHUSAX HCKOMBIX B 3aJaue BEJIMYMH (JesaTh
MPUKUAKY).
YYeHHK NOJTYyYHMT BO3MOKHOCTb HAYYUTBCS:
DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JJOTMKH

e OmnepupoBaThb MOHATUSAMU: ONpEAETICHHUE, TEOPEMA, aKCHOMa, MHOXECTBO, XapaKTEPUCTUKU
MHOJKECTBa, 3JEMEHT MHOXECTBa, IIyCTOe, KOHEYHOEe M OeCKOHEYHOE MHOKECTBO,
MIOJAMHO>KECTBO, IPUHAAJIEKHOCTD, BKIIIOYEHHUE, PABEHCTBO MHOKECTB;

e u300pa)kaTh MHOKECTBA U OTHOLIEHHE MHOXKECTB C ITOMOIIIBIO KPYroB Diijepa;

e ONpeaeNATh NPUHAUIEKHOCTh JIIEMEHTa MHOXECTBY, OOBEIMHEHHI0O M IEePeceueHHIO
MHO>KECTB;

® 33/1aBaTh MHOKECTBO C IIOMOIIBIO [IEPEUNCIICHHS] IIEMEHTOB, CIIOBECHOTO OTIMCAHNS;

e ONepupoBaTh MOHATHUSAMH: BBICKa3blBaHWE, MCTHHHOCTb U JIO)KHOCTh BBICKAa3bIBAaHUS,
OTpHIIaHUE BBICKA3bIBAHWM, OINepalMM HaJ BBICKA3bIBAHUSAMU: U, WU, HE, YCIOBHBIE
BBICKa3bIBaHUA (MMILTUKALINH);

® CTPOMTH BHICKAa3bIBAHUS, OTPUIIAHUS BHICKA3bIBAaHUH.
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B noBceaHeBHOI :KU3HM U IPH U3YyYEHUU JAPYTUX PEeIAMETOB:
® CTPOUTH LIETIOYKH YMO3AKJIKOYEHN HA OCHOBE MCIIOJIb30BaHUS IIPABUJI JIOTUKU;
® ICIIOJIB30BaTh MHOXKECTBA, OMEPAIMH C MHOXXECTBAMU, UX rpa@uuecKkoe MpeCTaBICHUE s ONUCAHUS
peaNbHBIX MTPOLECCOB U SIBJICHUM.
Yucaa
e OmnepupoBarh MOHATUSIMHU: MHOXXECTBO HATYpPaJbHBIX UYHCEN, MHOXKECTBO LIEJBIX YHUCEJI, MHOMXECTBO
palMOHAIBHBIX YHUCEN, UPPALMOHAIBHOE YHCIIO, KBAJIPATHBIA KOPEHb, MHOMXECTBO ACHCTBHUTEIBHBIX
YUCeJ, TEOMETPUYECKas HWHTEPHpPETalus HATypaldbHBIX, IEJbIX, PalMOHAJIBHBIX, JEHCTBUTEIBHBIX
YHCElT,
MMOHUMATh U OOBACHSITH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYpPaIbHOTO YHUCIIA,
BBITIOJTHATH BBIYUCIICHHUS, B TOM YHCIIE€ C UCIOJIb30BAaHUEM IPUEMOB PAlIMOHATBHBIX BBIUMCICHUN;
BBINOJIHATH OKPYTJIEHUE PALIMOHATIBHBIX YHCEII C 3aJAHHOM TOYHOCTBIO;
CpPaBHMBATH PALIMOHAIBHBIE U UPPALMOHATIBHbBIC YHUCIIA;
MPEACTABIISITH PAIIMOHAIEHOE YHUCIIO B BUJE IECATUUHON JpOOH
YIOPSIIOYUBATH YUCIIA, 3aITUCAHHBIE B BUJIE OOBIKHOBEHHOU M JIECATHYHON APOOH;
Haxoauth HOJI u HOK umcen u ucnosib30BaTh UX MpU PEIICHUH 3a4a4.
NMOBCEIHEBHOM KU3HU U NMPHU U3YyYeHHUHU APYTUX NPeIMETOB:
MPUMEHATh TMpaBHJIa MPUOIMKEHHBIX BBIUYMCICHUN TPH PEHICHWH MPAKTUYECKUX 3aad M PElICHUU
3a/1a4 APYruX y9eOHBIX MMPEIMETOB;
® BBINIOJIHATH CPaBHEHUE PE3YJIbTATOB BBIUYMCICHUIN TMPHU PEIICHUH MPAKTHYECKUX 3a7a4, B TOM YHCIIe
MPUOJIMKEHHBIX BBIUMCIICHUH;
® COCTaBJISITH U OLICHUBATh YMCJIOBBIC BHIPAKCHUS NIPHU PEIICHUH MPAKTUYECKUX 3a7ad U 3a7a4d U3 APYTUxX
Y4E€OHBIX MPEIMETOB;
® 3aIMCHIBATH U OKPYIJIATH YKCIIOBBIE 3HAUYEHHS PEATbHBIX BEJIMYHUH C MCIIOJIB30BAHUEM PA3HBIX CUCTEM
U3MEPEHUS.
ToxnecTBeHHbIE MPe0OPA30BAHUA
e OmnepupoBarh MOHATHUAMH CTEIIEHH C HAaTypaJIbHBIM MOKAa3aTeJIEM, CTENEHH C LEIbIM OTPHULATEIbHBIM
MOKa3aTeseM;
® BBINOJIHATH MPEOOPa30BaHUA LIETBIX BBIPAKEHUN: NEHCTBUS € OJHOUICHAMM (CJIOXEHHE, BHIYMTAHUE,
YMHO’KEHHUE), TEUCTBHUS C MHOTOWIEHAMHU (CJI0OKEHHUE, BBIYMTAHNUE, YMHOXKEHHUE);
® BBINOJIHATH PA3JI0’)KEHHE MHOTOWIEHOB Ha MHOXXHUTEIM OJHHUM M3 CIIOCOOOB: BBHIHECEHHE 3a CKOOKY,
IPYNIHUPOBKA, UCHOIB30BaHUE (POPMYI COKPAILIEHHOTO YMHOXKECHHUS,
® BBIIEIATH KBAAPAT CYMMbI U Pa3HOCTH OJJHOUYJICHOB;
® BBINOJIHATH NpeoOpa3oBaHusl APOOHO-PAMOHANBHBIX BBIPAKEHUI: COKpalleHHe ApoOei, MpUBeAeHUE
anredpanveckux aApoOell K o0lIeMy 3HaAMEHATENI0, CI0XKEHUE, YMHOXKEHHE, JIeJICHUE alreOpandecKux
npoOeit;
®  BBINOJIHATH IPEOOPA30BaHUS BBIPAKEHHM, COIEPKALUX KBAIPATHbIE KOPHU;
® BBIIEIATH KBAJAPAT CyMMbI WIHM PA3HOCTHU JBYYJICHA B BBIPAXKEHUSX, COACPKAIIUX KBAPATHbIE KOPHHU;
B noBcegHeBHOI KU3HM U NIPH M3YyYEHHUH JAPYTUX IPeAMETOB:
®  BBINOJIHATH IPEOOPA30BaHUS U ICUCTBUSA C YUCIAMHU, 3aMCAHHBIMH B CTAaHJAPTHOM BHU/IE;
® BBINOJIHATH MPEeoOpa3oBaHUs alreOpandecKuX BBIPAKECHHM IMPU pPEUICHHH 33Jad APYTruX Y4eOHBIX
MIPEIMETOB.
YpaBHeHHS U HEPABEHCTBA
e OmnepupoBarh MNOHATUSIMH: YpPaBHEHHE, HEPABEHCTBO, KOPEHb YPAaBHEHHUs, pELICHHUE HEPABEHCTBA,
paBHOCHIIbHBIE YpaBHEHHUS, 00JIaCTh OINpe/eeHHs] YpaBHEHUs (HEPaBEHCTBA, CUCTEMbl YPaBHEHUN WIIH
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HEpPaBEHCTB);

® pemaTh JIMHEWHBbIC ypaBHEHHS M YPaBHEHHUS, CBOJHMMBIC K JIMHEWHBIM C MOMOUIBIO TOXKIECTBEHHBIX
npeoOpa3oBaHMIA;

e pemaTh KBaJpaTHBIC YPAaBHEHUS M YPaBHEHHs, CBOAMMBIC K KBaJIPAaTHBIM C MOMOIIBIO TOXKIECTBEHHBIX
peoOpa3oBaHMIA;

e pemarh APOOHO-TUHEHHbBIE yPABHEHHUS;
e  pemars npocreiilne HppaLMoOHaIbHbIe ypaBHeHHs Buaa 4 f (X) =a, \/ f(x)= \/ 9(x);




peuaTh ypaBHEHHS BUIA Xn =da;
pelaTh ypaBHEHUS CLIOCOOOM Pa3JIoKEHHsI HA MHOXKUTENIN U 3aMEHbI IEPEMEHHOM;
MCIOJIb30BATh METOI MHTEPBAJIOB JIJIsl PEILICHHSI LIENIbIX U IPOOHO-pAIIMOHAIEHBIX HEPABEHCTB;
pelaTh JMHEWHbIE YpaBHEHUS U HEPABEHCTBA C TapaMeTPaMy;
pelIaTh HECI0XKHbIE KBaIpaTHbIE YPAaBHEHHUS C IapAMETPOM;
pelIaTh HECI0KHbIE CUCTEMBI JINHEHHBIX YPABHEHUH ¢ apaMeTpami;
pelIaTh HECI0KHbIE YPABHEHUS B LIEJIbIX YHCIIaX.
MOBCEeHEBHOI KM3HU U NPU U3YYeHUH JIPYrUX NpPeAMeTOB:
COCTaBJIATh U pellaTh JIMHEIHbIE U KBAJpaTHbIE YPAaBHEHUSI, YpAaBHEHUS, K HUM CBOJSIIUECS, CUCTEMBI
JIMHENHBIX YpaBHEHU, HEPABEHCTB IIPH PEIICHNH 3aJa4u JPYTruX y4eOHbIX IPEIMETOB;
®  BBINOJIHATH OLEHKY MPABIOTOA00HS PE3yIbTaTOB, OIYYaEMBIX IPH PELICHNH JIMHEHHBIX U KBAJAPATHBIX
YpaBHEHHUH U CHUCTEM JIMHEWHBIX ypaBHEHUIl M HEPABEHCTB MpH pEIICHUU 3a/ad JPYruX Yy4eOHBIX
MIPEIMETOB;
e BbIOMpPAaTh COOTBETCTBYIOLIUE YypaBHEHHs, HEPaBEHCTBA WJIM UX CUCTEMBbl JJIi COCTaBJIEHUS
MaTeMaTHUYECKON MOJIENH 3aJaHHOM peAIbHOM CUTYallMU WJIW MPUKIIAIHON 3aa4H;
® yMETh HHTEpPIPETHUPOBaTh IOJYYEHHBI MpU pEHIeHUMH YpaBHEHHUs, HEPaBEHCTBA WIH
CHCTEMBI Pe3y/IbTaT B KOHTEKCTE 3aJJaHHON pealbHON CUTYallM WM IPUKIAIHON 3aJauH.
DyHKUUHA
® CTpPOUTh Tpa@UKU JUHEHHOHN, KBaapaTHU4HON (YHKIMM, 0OpaTHON MPONMOPUUOHAIBHOCTH, (QYHKIUU
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BUOA. y=a+ b,
X+

e Ha mpuUMepe KBAJPATUYHOW (YHKIIMH, UCIIOJIB30BaTh MpeoOpasoBanus rpaduka dyakmun y=f(X) mis
HNOCTPOEHUS IpaUKOB PYHKIHHN y — af (kx+b)+c;

® COCTaBJIATh YpPaBHEHHUS MPSAMOI MO 3aJaHHBIM YCJIOBHSIM: MPOXOJAIIEH Uepe3 JBE TOUKU C 3aJaHHBIMU
KOOpJIMHATAMU, ITPOXOIALIEH Yepe3 JAHHYIO TOUKY M apajuieIbHON JaHHOMW MPSMON;

e pemiarth 3a/1a4 Ha apUPMETUYECKYIO U TEOMETPHUUECKYIO IIPOTPECCHIO.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

® WJUIIOCTPUPOBATH C OMOIIBIO rpaduKa peanbHYI0 3aBUCUMOCTh HJIM IIPOLECC M0 UX XapaKTePUCTUKAM;

® CIIOJIb30BaTh CBOMCTBA M IpaduK KBAaIpaTUYHOW (YHKIMU MPU PEHICHUH 3a7ad U3 JAPYTrUX y4eOHBIX
MpPeIMETOB.

TekcToBBIC 3a1a4H

e Pemats nIpocThie U CIOKHBIE 33/1a4K PAa3HBIX THUIIOB, a TAKXKE 3a]]aud MOBBIIICHHON TPYIHOCTH;

® CIIOJIb30BaTh pa3HblE KpaTKHWE 3allUCH KaK MOJEIM TEKCTOB CIOXKHBIX 3alad JUis IOCTPOSHHS
MTOMCKOBOW CXEMBI U pEeIICHUs 3a/1aY;

e pasnuyaTh MOJENb TEKCTa M MOJIeNb PEUIeHHs 3aJaud, KOHCTPYUPOBATh K OJHON MOJEIH pPelieHUs
HECJIOKHOU 3a]]aui pa3Hble MOJIETN TeKCTa 3a/1a4H;

e 3HaTh M MPUMEHATH 00a crocoba moucka peuieHus 3afad (0T TpeOOBaHUS K YCIOBHUIO U OT YCIOBHUS K
TpeOOBaHUIO);

® MOJEJIMPOBATh PACCYKICHUS IIPU MOUCKE PEIICHHS 3a/1a4 C IOMOIIBIO Ipad-CXeMBbl;

®  BBIJCNIATH JTAIbBI PEUICHUS 33a4U U COIePKaHKUE KaXKIOTro 3Tara;

e yMeTh BBIOMPATh ONTUMANILHBIN METOJ pelIeHHs 3a/ladd U 0CO3HABaTh BHIOOP METO/a, pacCMaTpPHUBATh
pa3IMYHbIE METO/BI, HAXOIUTh PAa3HbIE PELICHUS 3a/1a4H, €CIIH BO3MOXKHO;

® AHAJIU3UPOBATh 3aTPYAHEHUS MIPHU PEIICHUH 33/1a4;

® BBINOJHATh pa3jInyHble MpeoOpazoBaHUs MPEATOKEHHON 3a/laun, KOHCTPYHpPOBaTh HOBBIE 3a/laud U3
JIAHHOM, B TOM 4ucie oOpaTHbIE;

® HHTEPNPETUPOBATH BBIUNCIUTEIbHBIE PE3YIBTATHI B 3ajaUe, UCCIEA0BATh NIOJYyYEHHOE PEIICHUE 3aa4y;

® aHATU3UPOBATh BCEBO3MOXKHBIE CUTYaIlMM B3aUMHOT'O PACHOJIOXKEHHUS JABYX OOBEKTOB M M3MEHEHHE HX
XapaKTepUCTUK MPH COBMECTHOM JBIXEHHU (CKOPOCTb, BPEMs, pAaCCTOSIHME) MPH PELIeHUH 3a7ad Ha
JIBUKEHHE IBYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTUBOTIOJIOXKHBIX HAMPABICHHUSIX;

® HCCIENOBaTh BCEBO3MOXHBIE CUTYyallUU INPH PELIEHUM 3aJad Ha JBWKEHHUE IO pEKe, pacCMaTpUBaTh
pa3HbIE CUCTEMBI OTCUETA;

e pemarh pa3HOOOpa3HbIE 3a/1a4M «HA YaCTH»,



pemiatb ¥ 000CHOBBIBATh CBOE pEIICHHE 3313y (BBIACIATH MaTEMaTHYECKYI0 OCHOBY) Ha HAXOXKICHUE
YaCcTH YHMCJIa ¥ YMCJIA 10 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICTIA IPOOH;

OCO3HABAaTh M OOBSACHATH WJICHTUYHOCTH 33J1a4 PA3HBIX THUIIOB, CBS3BIBAIOIIUX TPH BEIUMYUHBI (HA
paboTy, Ha IOKYIIKY, HA IBH)KEHHUE), BBIICTATH STH BEIUYHHBI U OTHOIICHUS MEXy HUMU, IPUMCHSTH
UX MPU PEUICHUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33/1a4 YKa3aHHBIX THIIOB;

BIIQJICTh OCHOBHBIMHU METOJAMH PEIICHUS 33]]a4 HAa CMECH, CIUIaBbI, KOHIICHTPAIUH;

peliaTh 3aa4d Ha MPOLEHTHI, B TOM YHCIIE, CJIIOKHBIC MPOIEHTHI ¢ 000CHOBAHUEM, UCTIOIB3YS Pa3HbBIC
CITOCOOBI;

pelIaTh JOrMYecKrue 3aaaqd pa3HbIMU CIIoco0aMu, B TOM YHCIIe, C ABYMs OJIOKaMHU M C TpeMs OJIoKaMu
JaHHBIX C ITOMOIIBIO TAOJIHNIL;

pemare 3a7adu 1Mo KOMOWHATOPUKE M TCOPHH BEPOSTHOCTEH HAa OCHOBE HCIIOJIB30BAHMS M3YyYCHHBIX
METOJI0B M 00OCHOBBIBATH PEIIICHUE;

pelIaTh HEeCIOXKHbBIC 337a9d 110 MAaTEMaTHIEeCKON CTaTHCTUKE;

OBJIAJICTh OCHOBHBIMH METOJIAMHU PEIICHUS CHOKETHBIX 3a1ad: apu(PMETHUCCKHN, anreOpandecKui,
nepebop BapUAaHTOB, T€OMETPUYCCKHM, TpaduuecKkuii, MPUMEHATh X B HOBBIX II0 CPABHCHHIO C
W3YYCHHBIMU CUTYaIHIX.

B noBceHeBHOM KHU3HHU U IPpH H3YYCHUH NPYIUX NMPEAMETOB:

BBIJICJIAITh NPU PELICHUU 337a4 XapaKTEpUCTUKU pAacCMaTpUBAEMOM B 3aJa4ye CUTYallUH, OTJIIMYHBIE OT
peasibHbIX (T€, OT KOTOPBIX abCTparupoBaMCh), KOHCTPYUPOBATH HOBBIE CUTYallMd C Y4E€TOM 3THUX
XapaKTEPHUCTHK, B YACTHOCTH, ITPU PELICHNUH 3a/1a4 HA KOHLIEHTPALUH, YIUTHIBATh IUIOTHOCTh BELIECTBA;
pemiate M KOHCTPYHpPOBATh 3aJa4d Ha OCHOBE PACCMOTPEHMS PEANBHBIX CUTyallUd, B KOTOPBIX HE
TpeOyeTcsi TOUHBIN BBIUMCIUTENbHBIN PE3YyIbTaT;

penaTh 3a/1a4M Ha JIBM)KEHHE 10 PEKE, pacCMaTpHUBasi Pa3HbIE CUCTEMBI OTCUETA.

CraTuCTHKA U TeopHusi BepOSITHOCTEl

OnepupoBaTh TOHSATHSIMH: CTOJIOUATHIE W KPYrOBBIE JHarpaMMbl, TaOJHIBI JaHHBIX, CpEIHee
apudMeTHYeCKOe, MeauaHa, HauOOJbIee W HAWMMEHBIEEe 3HAYeHUsS BBIOOPKH, pa3Max BBIOOPKH,
JMCTIEPCHUS ¥ CTaHAApPTHOE OTKJIIOHCHHUE, CTydaiiHasi H3MEHUHBOCTH;

W3BJIEKaTh HH(POpPMAIIKIO, TPEJCTABICHHYIO B TAOJINIIAaX, HA AUarpaMMmax, rpadukax;

COCTaBJIATH TAOJHUIIBI, CTPOUTH AUArPaMMBbI U TpaUKH Ha OCHOBE JaHHBIX;

B noBcegHeBHO KU3HM U NPH U3YyYEeHUH APYTUX MPeIMETOB:

U3BJIEKaTh, UHTEPIPETUPOBATL U MPeoOpa3oBbIBaTh MHGOPMAIUIO, MPEICTaBICHHYIO B TaONMIAX, Ha
auarpammax, rpadukax, OTpaXkaronlyro CBOMCTBA U XapaKTEPUCTUKH PealbHBIX MPOLIECCOB U SIBICHUI;
OTPEENATh CTAaTUCTUYECKHE XapaKTepUCTUKU BBIOOPOK 1O TabnuiaMm, audarpaMmam, rpaduxam,
BBITIOJIHATH CPAaBHEHUE B 3aBUCHMOCTH OT LI€JIH PEIICHUS 33/1a4H;

OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBICHUIA.

Hcropust maTeMaTuKku

XapakTepru30oBaTh BKJIAJl BBIIAIOIIMXCS MAaTEMAaTUKOB B Pa3BUTHE MAaTEMaTHKU M HMHBIX Hay4HBIX
obnacreii;

IIOHUMATb POJIb MAaTCMATUKU B PAa3BUTHH Poccun.

MeTtoabl MaTeMaTHKH

HCHOJ’ILSYH HU3YUCHHBIC MCTOJbI, IIPOBOAUTL NJOKA3aTCIIbCTBO, BBIIIOJHATH OIIPOBCPIKCHUC,

BLI6I/IpaTB HU3YUYCHHBIC MCTOJbI U UX KOM6I/IHaI_[I/II/I AJId pCHICHUA MAaTECMATUYICCKUX 3a1aY;

HUCIIOJIB30BATh MATCMAaTUYCCKUC 3HAHUA JId  OIIMCaHMA 3aKOHOMepHOCTeﬁ B OKp}I)KaI-OH_[eﬁ
JIEICTBUTEIIBHOCTH U IPOU3BECACHHUAX UCKYCCTBA,

MIPUMCHSTH HpOCTCI\/'IIJ_II/Ie MNpOrpaMMHBIC CpCACTBA U SJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTCMBI IIpU
peHICHUHN MAaTCMAaTUYCCKUX 3a1a4.

2) ConeprxaHue y4eOHOT0 peaMeTa
7 KJ1acce

JInHeiiHble ypaBHeHUs ¢ OHON nepemeHHoi (14)

YucnaoBsie BBIpAXKCHUS C NCPCMCHHBIMH. HpOCTCﬁLHPIC Hp606pa30BaHI/I$I BBIpa)KeHHﬁ. ypaBHeHI/IC,

KOPCHb YPAaBHCHUA. JIuneiiHoe YpaBHCHHUC C OJTHOM HepeMeHHOf/'I. Perienne TeKCTOBBIX 3aa4 METOJIOM CO-
CTaBJICHUA ypaBHeHHﬁ. CTraTHCTUYECKHE XapaKTCPUCTHKH.



OcnosHas yerb — CUCTEMATU3UPOBATH U OOOOIIUTH CBEJCHHUS O MPEOOpPazOBAHHIX alreOpandecKux
BBIPA)KCHUM U PELLICHUU YPABHEHMI C OJJTHOM IIEPEMEHHOM.

IlepBas Tema Kypca 7 Kjiacca sBJISE€TCS CBA3YIOIIMM 3BEHOM MEKIY KypCOM MaTeéMaTHKU 5—6 Ki1accoB
1 KypcoM anreOpbl. B Hel 3aKkperisioTcsi BBIYUCIUTENbHbIE HAaBBIKH, CHCTEMAaTH3UPYIOTCS M 00001IIaroTCs
CBEJICHUS O Pe0Opa30BaHMUAX BBIPAKEHHUH U pEIICHUH YPaBHEHUH.

Haxoxnenue 3Ha4YeHWH YHCIOBBIX M OYKBEHHBIX BBIPQKEHHH Ja€T BO3MOXKHOCTH IIOBTOPHUTH C
yYalIuMHUCs TpaBujia JEMCTBUIM € palMOHAIbHBIMM YHCJIAaMH. YMEHHUS BBIIOJHATH apUPMeETHUYECKHUE
NEUCTBUS C pallMOHAJIbHBIMU YHUCJIAaMU SIBJISIFOTCS OINOPHBIMHM Ui Bcero Kypca anreOpol.  Cremyer
BBISICHUTh, HACKOJBKO IIPOYHO OBJAJENM MMM Y4Yalluecs, U B CIy4ae HEOOXOJMMOCTH OpPraHM30BaTh
MIOBTOPEHUE C II€JIbIO JIMKBUJALWU BBISBICHHBIX MPOOENOB. Pa3BUTHIO HAaBBIKOB BBIYMCIICHUH JOKHO
YAEIATHCS CEPbE3HOE BHUMAHUE U B JAIIbHEHUIIIEM MPU U3YUYEHUU JAPYTUX TEM Kypca anreOpsl.

B cBs3u ¢ paccmMoTpeHHMeM BOIpOCa O CPAaBHEHMM 3HAYEHUW BBIPAXKCHWM PACIIMPSAIOTCS CBEACHHS O
HEPABEHCTBAX: BBOJATCS 3HAKU HEPABEHCTB, JAETCS MOHATHE O ABOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHnu npeoOpa3oBaHuil BeIpaXkeHUH (opMaibHO-ONEpaTUBHBIE YMEHHUS OCTAIOTCS Ha TOM
K€ YpOBHE, ydaluecs NOJHMMAIOTCS Ha HOBYIO CTYIIEHb B OBJIQJICHUU Teopueill. BBomsarcsa noHATUs
«TOJIECTBEHHO PpAaBHBIE BBIPAKEHUA», «TOXKIECTBO», «TOXKIECTBEHHOE NPeoOpa30BaHUE BBIPAKEHUN,
CoJiep’KaHHEe KOTOPBbIX OyleT MOCTOSIHHO PacKpbIBAaThCS U YIIAyONISIThCS NMPHU M3Yy4YEHUHM MpeoOpa3oBaHUi
pa3IMyYHbIX anredpandeckux BelpaxeHHH. [loquepkuBaeTcs, YTO OCHOBY TOXKJIECTBEHHBIX ITPpeoOpa3oBaHuit
COCTAaBJIAIOT CBOMCTBA JIEHCTBUM HAJl YHCIIAMH.

VYcunuBaercs posib TEOPETUUYECKUX CBEACHHUHN MpU paccMOTpeHur ypaBHeHHMH. C 1enbio oOecreueHus
OCO3HAHHOTO BOCIPUATHS YYAIIMMHCS aJrOPUTMOB pPEIICHUS YPAaBHEHUN BBOJIUTCA BCIOMOTATEIbHOE
MOHATHE PAaBHOCWIBHOCTH YPaBHEHUM, (OPMYIUPYIOTCS W Pa3bACHSIOTCS Ha KOHKPETHBIX INpUMEpPax
CBOWCTBA PaBHOCWJIBHOCTH. JlaeTCsl MOHATHE JIMHEHHOTO YPaBHEHHsI M HCCIEAYETCS BOIPOC O YHCIE €T0
KOopHeil. B cucreme ymnpaxxHeHHit 0c000¢ BHHUMAaHHE yIEJSIETCS PEIICHHIO ypaBHEHHH Buaa ax = b mnpu
paznu4HbIX 3HadeHWsX a u b. [Ipogomkaercs pabota mo GOPMHPOBAHUIO y YYAIIUXCS YMEHHUS HCIIOJIb-
30BaTh anmapar ypaBHEHUN KAK CPEIACTBO JJIsl PELICHUS TEKCTOBBIX 3aJad. YPOBEHb CIOKHOCTH 3a1ady
3J1eCh OCTAETCS TAKUM K€, Kak B 6 Kiacce.

N3ydeHne TeMbl 3aBepmiacTCd O3HAKOMIIEHHMEM YYallUXCd C NPOCTEHIIUMH CTaTUCTHYECKUMU
XapaKTEePUCTUKAMU: CPEAHUM apu(METHUECKUM, MOJIOH, MEIUAHOH, pa3MaxoM. Yyamiuecs AOKHBI YMETh
HCII0JIb30BATh 3TH XapaKTEPUCTUKU JJIS aHAJIN3A PSAAA JAaHHBIX B HECJIOKHBIX CUTYaLUsAX.

eabie Bbipa:kenus (50).

CreneHp ¢ HaTypalbHBIM TOKa3aTelleM U ee cBoiicTBa. Omuounen. Dynkumm y = x%, y = X° U UX
rpaduku.

OcHosHast yenb — BBIPAOOTaTh YMEHHME BBITIOJNHATH JCUCTBUS HAJl CTENCHSAMH C HaTypaJbHBIMU
MOKa3aTeIsIMHU.

B nanHO# Teme maercs ompeaelieHHe CTENEHW ¢ HaTypaJbHBIM IMOKa3areieM. B kypce maremaTuku O
KJlacca y4Jaluecsl ye BCTPEYalluCh C MPUMEpPaMH BO3BEICHHUS YHCEN B CTENEHb. B CBSA3M ¢ BhIUMCIEHHEM
3HAQYCHWH CTENeHH B 7 KjJacce JaeTcs  MPEACTaBICHUE HAXOXKIACHUM 3HAYCHUH CTEICHH C
MOMOIIBI0  KalbKyJsiTOpa.  PaccMmarpuBaroTcs CBOMCTBAa CTENEHU C HaATypallbHBIM IOKaszareiem. Ha
npuMepe  J0Ka3aTelibCcTBA  CBOMCTB CTENEHHU Yydalluecs BIIEPBbIE 3HAKOMSTCS C JI0Ka3aTeIbCTBaMH,
MIPOBOJAMMBIMU Ha anreOpanueckoM maTepuaie. CBOWCTBA CTENEHH C HATYPaJbHBIM MOKa3aTeleM HaXOMIST
NPUMEHEHHE I[P YMHOKEHHUU OJIHOYJICHOB U BO3BEACHHUM OJHOUWICHOB B CTEeMeHb. [Ipy HaxoxaeHuu
3HaYEHUH BBIPAXKEHUH, COJEPKAIINX CTETIeHU, 0c000€ BHUMaHHE celyeT 0OpaTUTh Ha MOPSAIOK AeHCTBUH.

MHOT0YJIEHBI.

Muorounen. CroxeHue, BBIYMTAHHE W YMHOXEHHME MHOTO4YIEHOB. Pa3nokeHue MHOTOWIEHOB Ha
MHOKHTEIIH.

OcHogHas yenb — BBIPA0OTATh YMEHHE BBITIOJHATE CIOKEHUE, BHIYUTAHUE, YMHOKEHHE MHOTOUJICHOB U
Pa3JI0)KEHUE MHOTOWICHOB HA MHOXKHUTEIIH.

Jannast Tema urpaet GyHIaMEHTAIbHYIO POJIb B (POPMUPOBAHUU YMEHHS BBITIOJNHSTH TOXKIECTBEHHBIE
npeoOpa3oBanus anredpandecknx BbipakeHuil. Dopmupyembie 31ech (opMaIbHO-OMEPATUBHBIE YMEHHUS
SIBJITFOTCSI OTIOPHBIMU TPU W3YYCHUU JEUCTBUU C PALMOHAIBHBIMU JPOOSIMH, KOPHSIMH, CTEMEHSMHU C
palMOHAIIBHBIMU MTOKA3aTEISIMU.



N3yuenune Tembl HauMHACTCS C BBEJACHUS MOHSITUM MHOTOWIEHA, CTaHAAPTHOTO BUJIA MHOTOYJICHA,
cTeneHu MHorowieHa. OCHOBHOE MECTO B 3TOM TeM€ 3aHMMAIOT aJITOPUTMBI IEUCTBUI ¢ MHOTOWICHAMHU —
CJIO’KE€HHE, BBIYUTAHUE U YMHOXKEHHUE. YYalluecs AOJKHbI TOHUMATh, YTO CYMMY, Pa3HOCTb, IPOU3BE/ICHUE
MHOTOYJIEHOB BCErJa MOKHO NPEICTaBUTh B BUJE MHOTOWIeHA. J[eMCTBUS CIOXKEHHUs, BBIYUTAHUS U
YMHOKEHUSI MHOTOYWICHOB BBICTYNAIOT KaK COCTAaBHOW KOMITOHEHT B 3aJJaHHSIX Ha NPeoOpa3oBaHUs IENIBIX
BeIpakeHuil. [loaTromMy HemenecooOpa3HO MepexXOoAnTh K KOMOWHUPOBAHHBIM 3aJaHHSIM MPEKIC, YeM
YCBOEHBI OCHOBHBIE AJITOPUTMBI.

Cepbe3HOoe BHUMAHHUE B 3TOM TeME YACIACTCS Pa3I0KEHUIO MHOTOWICHOB Ha MHOXKUTEIHU C TIOMOIIBIO
BBIHECCHHS 32 CKOOKHM OOIIEro MHOXUTENS M C TIOMOIIBID TpynmupoBKH. COOTBETCTBYIOIIUE MPEOO-
pa3oBaHMs HAXOJAT MIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kilacca, Tak M B MOCIEAYIOIUX KypcaxX, 0COOCHHO
B JICHCTBUAX C PAIIMOHATLHBIMU JIPOOSMHU.

B nganHO#l Teme yuwamuecs BCTpPEUYAlOTCSl C TMPUMEpPaMH  HMCIOJB30BAaHUS —PacCMATPUBAEMBIX
npeoOpa3oBaHUil MpU PEHICHUH Pa3HOOOPa3HBIX 3aJad, B YaCTHOCTU MPHU PEIICHUH YpaBHEHHH. ITO
MO3BOJIAET B XOJI€ U3YUYCHUSI TEMBI MPOJIOJKUTH paboTy 1Mo (JOPMUPOBAHUIO YMEHHS pellaTh ypaBHEHHS, a
TaKKe pemniaTh 3a7a4d METOJIOM COCTaBJIEHUSI YpaBHEHHI. B uncio ynpaxHeHU BKIIOYAIOTCS HECIOKHBIC
3a/IaHMsI Ha I0Ka3aTeIbCTBO TOXKICCTBA.

DopMyJIBI COKPAIICHHOTO YMHOKEHHS

®opmynsl (a + b)? = a? £ 2ab + b2, (@ £b)® =a® + 3a°h + 3ab? £ b3, (@ £ b) (@® + ab + b?) = & +b®,
[pumeHenure GOPMyYIT COKPAIIEHHOTO YMHOXEHHsSI B TPe0OPa30BaHUAX BHIPAKCHHUI.

OcHosHast yerb — BBIPAOOTATh YMEHHWE TPUMEHATH (DOPMYJIBI COKPANICHHOTO YMHOKEHHS B
peoOpasoBaHUSX [EBIX BRIPAKEHN B MHOTOWIECHBI U B PAa3JI0KEHUH MHOTOWICHOB Ha MHOKHTEITH.

B nanHOoli Teme mnponoinkaercs pabota 1Mo (QOPMUPOBAHUIO Yy YyYalUXCAd YMEHMSI BBINOJHATH
TOX/ICCTBEHHBIC MTPEOOPa3OBaHuUs MENbIX BhIpaxeHuid. OCHOBHOE BHUMAaHHE B TeMe yaesieTcss hopmyaam
(@-b) (@a+b) =a-Db% (a+b)? =a+ 2ab + b% Yuammecs TOWKHB 3HaTh TH (QOPMYIB U
COOTBETCTBYIOIINE CIOBECHBIE (POPMYITUPOBKH, YMETh MIPUMEHSTH UX KaK «CJIeBa HAIPABO», TAK M «CIpaBa
HaJIEBOY.

Hapsity ¢ yka3aHHBIME paccMaTpHBaroTcs Takoke popmynst (a + b)® = a®+ 3a%b + 3ab? +b° a® +b® = (a
+b) (@> + ab + b?). OxgHako oHM HAXOAAT MEHBIIEE IPUMEHEHHE B Kypce, MO3TOMY HE CIIEIyeT H3JIHIIHE
YBJIEKATHCS BBITIOJHEHUEM YITPAKHCHUH HA WX MCIIOJIB30 BAHUE.

B 3akimounTenbHON YacTH TEMbI PACCMAaTPUBAETCS MPUMEHEHHE Pa3IMYHBIX MPUEMOB Pa3JIOKEHUS
MHOTOYJICHOB Ha MHOYHTEJIH, & TAK)KE HUCIIOJIb30BaHUE MPEOOPa30BaHMI LENIBIX BHIPAKEHUHN IS PEIICHUS
IIMPOKOTO Kpyra 3aj1au.

®yukuuu (10)

OyHKIMA, 00nacTh onpenencHus GyHKIUMUA. Beraucienne 3HadeHnit GyHkiumu no dopmyne. ['paduk
¢bynkuuu. [Ipsimast mponopIHOHANBHOCTS U ee Tpaduk. JlnHeriHas yHKIMS U ee rpaduk.

OchosHasi yenb — O3HAKOMHUTH YYaIIMXCS C BaXHEUIIMMU (DYHKIIMOHAILHBIMU TOHSTHUSMU U C
rpaduKamMu MPsIMOM TPOTIOPITUOHATIBHOCTH U IMHEHHOW (DYHKIIMHU OOIIEro BUA.

JlaHHasi Tema SBISICTCS HAYajibHBIM JTAallOM B CHCTEMATHYECKOW (YHKIIMOHAIBHOW IOJATOTOBKE
ydamuxcs. 37eCh BBOJATCS TaKUe MOHATHS, KaK (YHKIUS, apryMeHT, O0JIacTh omnpeneieHus (QyHKINH,
rpadpuk ¢GyHkuuu. DyHKIKS TPaKTyeTCs KaKk 3aBUCUMOCTh OJHOHM IMEPEMEHHOHM OT Ipyroi. Yuaiuecs
MOJIy4aroT MEpBOE NpeCTaBiIeHue 0 crocobax 3ananus GyHKIuU. B maHHO# Teme HaywHaeTcsl paboTa Io
(hOpMHPOBAHUIO Y yUYAIIMXCS YMEHUN HaXOIUTh MO (hopMylie 3HauYeHrEe (PYHKIIMH 10 U3BECTHOMY 3HAUEHUIO
apryMeHTa, BBITIOIHATH Ty XKe 3ajjauy 1o rpaduKy u pemaTs no rpaduky o0paTHyO 3a1a4y.

OyHKIMOHATBHBIE TIOHATHS MOJYYalOT CBOIO KOHKPETU3AIIMIO MPU U3YYEHUU JIMHEWHON QYHKIHUU U ee
YaCTHOTO BHJa — MPSIMON MPOMOPIHOHATHHOCTH. YMEHHSI CTPOUTh M YHUTaTh TpaQUKU ITHUX (QYHKIIHMA
IIUPOKO HCIIONB3YIOTCA Kak B CaMOM Kypce anreOpbl, Tak U B Kypcax TeOMeTpHH U (U3MKU. Yyaliuecs
JOJKHBI TOHUMATh, KaK BIMSET 3HaK Kod((duilMeHTa Ha pacmoJOoKeHHE B KOOPAWHATHOM IUIOCKOCTH
rpaduka ¢pyaknuu y = Kx, rae u K # 0, kak 3aBUCUT OT 3HaYeHH K 1 D B3anMHOe pacrnoioxkeHune rpadukoB
nByx GyHkiwmit Buga y = kx + b.

dopmupoBaHue BceX (PYHKIMOHAIBHBIX TMOHATUNH M BHIPA0OTKAa COOTBETCTBYIOIIUX HABBIKOB, a TAaKKe
M3Y4YeHHE KOHKPETHBIX (DYHKIIUH COTMPOBOXKIAIOTCS PACCMOTPEHHUEM MPHUMEPOB PEaTbHBIX 3aBUCHMOCTEH
MEXIY BEJIMYNHAMHU, YTO CIOCOOCTBYET YCUIICHUIO MPUKIIATHON HAMIPABICHHOCTH Kypca anreOpsl.



Cucrembl JuHeHBIX ypaBHeHHii (16)

Cucrema ypaBHeHu#l. PemieHne cuctemsl JBYX JIMHEWHBIX YPAaBHEHMH C JIByMsI IIEPEMEHHBIMH U €TO
reoMeTpHUYEeCcKast MHTeprpeTanys. Pelienre TeKCTOBBIX 3a1a4 METOIOM COCTABJICHHS CUCTEM YPABHEHMIA.

OcnosHas yenb — O3HAKOMUTH YYalIMXCS CO CHOCOOOM pELIEHUs CUCTEM JIMHEHHBIX ypaBHEHHMH C
JBYMSI TIEPEMEHHBIMH, BBIPAOOTaTh YMEHUE pellaTh CHCTEMbl YPAaBHEHHH M NPUMEHSTHh MX MPU pPEIICHUH
TEKCTOBBIX 33J1a4.

N3ydeHue cucteM ypaBHEHMH pacripeneisiercss Mexay Kypcamu 7 u 9 kiaccoB. B 7 kiacce BBoauTCs
IIOHATHE CUCTEMBI M PACCMATPUBAIOTCS CUCTEMBI JINHEWHBIX YPABHEHUN.

N3noxeHnne HauyMHAETCS C BBEIACHUS IOHATHS <JIMHEHHOE YPAaBHEHHME C JBYMs II€PEMEHHbIMW». B
CUCTEMY YIIPAKHEHUM BKJIIOYAIOTCS HECIIOXKHBIE 33JaHUS HA PEIICHHE JIMHEWHBIX YPaBHEHHUU C ByMs Iie-
PEMEHHBIMH B LIEJIBIX YUCIIAX.

dopmupyetcss yMeHHe CTPOUTh rpaduk ypaBHeHus a + by = ¢, rnme a # 0 wim b # 0, npu pazauaabIX
3HaueHWsX a, b, ¢. BBenenne rpapuyeckux oOpa3oB aeT BO3MOXKHOCTh HATJISAHO HCCIIENOBATh BOIIPOC O
YHUCJIE PELICHUI CUCTEMBI JIBYX JINHEWHBIX YPABHEHHM C IBYMS IIEPEMEHHBIMH.

OCHOBHOE MECTO B JJaHHOW TeMe 3aHMMAET M3y4EHHE aJTOPUTMOB PELICHMS] CUCTEM JIBYX JIMHEHHBIX
YpaBHEHUH C JABYMs MEPEMEHHBIMM CHOCOOOM IOJCTAaHOBKHM M CIIOCOOOM cioxeHHs. BBeaeHue cucrem
MO3BOJISIET 3HAYUTENLHO PAaCIIMPUTh KPYr TEKCTOBBIX 3aj]ad, PELIaeMbIX C MOMOIIbIO ammapara aiareOpsl.
[IpumeHeHne cucTeM ynpouiaeT Mpolece nepeBoa JaHHbIX 3aa4i ¢ 0OBIYHOIO S3bIKA Ha SI3bIK YpaBHEHUH.

IoBTopenue (12)
8 kiacc
PanmnonanbHble Bbipa:keHus (44)
PanmonansHas TpOOB. OcHOBHOE  CBOWCTBO  Jpo0w, cokparienre apoOei. TokIeCTBEHHbBIC

. k
npeoOpa3oBaHMsl palMOHAIBHBIX BbIpakeHud. OyHKIUA Y = — U ee rpaduk.
X

OcHogHasi yenb — BBIPaOOTAaTh YMEHHE BBITIOJHATH TOXKJIECTBEHHBIE MPEeoOpa3oBaHUs PallMOHAIBHBIX
BBIPAKCHUM.

Tak kak NeHCTBUS C palMOHAJIBHBIMU JPOOSMHU CYIECTBEHHBIM OOpa3oM OMUPAIOTCS Ha JEHCTBUS C
MHOTOWJIEHAMH, TO B Hayaje TEeMbl HEOOXOIUMO MOBTOPHUTH C YyYallUMHUCA NpeoOpa3oBaHUs IENbIX
BBIPAKCHUM.

['maBHOE MecTO B JaHHON TeM€ 3aHUMAIOT AITOPUTMbI IEHCTBUN ApOOsSMU. Yyaliuecs AODKHBI TOHUMATb,
YTO CyMMY, Pa3HOCTb, MPOW3BEIEHHWE W YacTHOe ApoOel BcerJa MOKHO IPEACTaBUTh B BHJIE APOOH.
[IpunoOperaeMble B NaHHOW TeMe yMEHHUS BBINOJHATH CII0)KEHHE, BBIYMTAHWE, YMHOXXEHHE U JeJICHHE
npobeil ABIAIOTCS OMOPHBIMU MpeoOpa3zoBaHUSIX APOOHBIX BbIpaxkeHHil. [loaTromy UM ciemyer yaenuTh
ocoboe BHuUMaHHe. HenenecooOpa3Ho mepexoauTh K KOMOMHMPOBAaHHBIM 33JaHUSM Ha BCE JCHCTBUS C
IpoOsiMHU TIpexe, 4YeM Oyay YCBOCHBI OCHOBHBIE QJTOPUTMBL 3a/laHusl HA BCE JCHCTBUS C ApPOOsSMHU HE
JOJKHBI OBITh H3JIMIIHE TPOMO3JKMMH U TpynoeMKuMu.llpu HaxokneHuu 3HaueHUH IpoOeil maroTcs
3aJlaHUsl Ha BBIYUCIICHUS C TOMOIIBIO KalbKynsTopa. B naHHOW Teme pacmMpstoTCs CBEACHUS 0
CTaTHUCTUYECKUX XapaKTepUCTUKAX. BBoautcs MOHSTHE CPEAHEr0 TapMOHUYECKOTO psaa

ITOJIOKUTCIIBHBIX YUCCII. I/I3yquI/Ie TCMBbI 3aBCPIIACTCA PACCMOTPCHUCM CBOICTB Fpa(I)I/IKa (I)YHKI_II/II/I y=—.
X

Ksanpartnbie kopHu. JleiicTBUTEIbHBIC YHCIA (25)
[Tonsitue 00 uppannoHaabHbIX yrcaax. OOMe cBeJeHNs 0 AeHCTBUTENbHBIX YciaaX. KBaapaTHbIN KOpEHb.
[TonsiTHe 0 HAXOXAEHUU NPUOIMHKEHHOTO 3HAYEHMs KBaJpaTHOTO KOopHs. CBOICTBa KBaJpaTHBIX KOPHEH.

ITpeoOpa3oBaHus BIpa)KEHUH, coepKalux KBajgpaTHble KOpHU. DyHKIMA y = Jx , ee cBoiictBa n rpadux.

Ocnosnas yeilb — CHCTCMATU3UPOBATL CBCACHHA O pPANHMOHAJIBHBIX YHCIAX U OaThb HNPCIACTABJICHUC 00
HPppalUOHAJIbHBIX YHUCIIAX, PACHIUPUB TEM CAMBIM IIOHATHUC O YHUCIIC, BBIpa60TaTB YMCHHC BBLIIIOJIHATD
npeo6pa3OBaHH;1 BBIpa)KeHHfI, COoJICprKaAIINX KBAIPATHBIC KOPHU.

B nmanHoil Teme yqamuecd moJaydaroT Ha4YaJIbHOC MPCACTABJICHUC O INMOHATUU JIENCTBUTEIILHOIO YHCIA. C
3TON LIEIbIO 0606L[I3.IOTC}I HU3BCCTHBIC YyYalllUMCA CBCACHUSA O pallMOHAJIBHBIX YHCJIaX. I[J'I}I BBCACHUA
MOHATUA UPPATHUOHAILHOTO YUCJIa UCTIOJIB3YCTCA MHTYUTUBHO MPCACTABJICHUC O TOM, YTO KK IbIi OTPE30K
HUMECT JUIMHY W TIOTOMY Ka)XXIOM TOYKE KOOp,Z[HHH.THOfI Hp}IMOf/'I COOTBCTCTBYET HCKOTOPOC YHUCIIO.
HOKEBLIBH.CTC?I, YTO CYIICCTBYIOT TOYKH, HC UMCIOIIHUEC PAITUOHAJIBHBIX a6cu1/1cc.



IIpy BBeAeHMM MOHSATHUSI KOPHS IOJIE3HO O3HAKOMHUTH YUYalIUXCA C HAXO0XKJIEHUEM KOPHEH C IOMOIIbIO
KaJIbKYJIATODA.

OcHOBHOE BHUMAaHHE YJENSACTCS TOHATHIO apu(pMETHUYECKOro KBaJPAaTHOTO KOPHS U CBOMCTBaM
apu(METHYECKNX KBAJPAaTHBIX KOpHEH. JlOKa3bIBalOTCSA TEOpPEeMbl O KOpHE M3 MPOU3BEICHHS W Jpodu, a

TaKXe€ TOXKJIECTBO \/? :|a|, KOTOpBIE TIOJY4aloT MPUMEHEHHE B NPeoOpa3OBaHUSX BBIPAKCHUH,
coJepkalulux  KBajapaTHble KopHU. CroenuanbHO€  BHHMAaHHUE  YIENIAETCd  OCBOOOXKJIEHUIO  OT
a a

Vb Vb £
BBIPQKCHHUS, COJEpKAIIME KOPHH, YacTO HCIIOJIB3YeTCs Kak B CaMOM Kypce anreOphl, Tak M B Kypcax

rE€OMETPUH, aIreOphbl U Hayall aHaJIN3a.
[Iponomkaercs paboTa 1Mo pa3BUTHIO (PYHKIMOHAIBHBIX MPEICTABICHHA ydammxcs. PaccMaTpuBaroTcs

HppalMOHAILHOCTH B 3HaMEHaTelle ApoOU B BBIPOKEHUSIX BUIA . ¥YMeHue npeoOpa3oBbIBaTh

byHKIIUA O = Jé , €e cBoiicTBa u rpaduk. [Ipu uzydennn GyHkuun y = VX TOKasbIBaeTcs ee B3aMMOCBA3D
¢ Gyrkumeit y = x?, rae x > 0.

KBanparubie ypaBHenus (26)

KBanpatHoe ypaBHeHnne. Dopmyna KOpHEH KBaJIpaTHOIO ypaBHEHUA. Pelnenne pauuoHaabHbIX YPaBHEHUM.
Pemrenue 3aga4, mpuBOASIIMX K KBAJAPATHBIM YPABHEHHUSM U MTPOCTEUIITUM PAIMOHAIEHBIM YPABHEHHSIM.
OcHosHnas yenb — BBIPA0OTATh YMEHHUS peIlaTh KBAJpaTHBIC YPAaBHEHUS W MPOCTEUIITNE pallMOHAIbHBIE
YpaBHEHUS U PUMEHSTH UX K PEIICHUIO 3a/1a4.

B nagase TemMbl TPUBOAATCS MPUMEPHI PEIICHHUS HEMOJHBIX KBAJAPATHBIX ypaBHEHUH. DTOT MaTepual
cUCTeMaTu3upyeTcs. PaccMaTpuBarOTCs aNTOPUTMBI  PEIICHUS HEMOJHBIX KBAAPATHBIX YpPaBHEHUM
Pa3IMYHOrO BHUJA.

OCHOBHOE BHUMAaHHE CJIEAYET YIEIUTh PEIICHUI0 YpPaBHEHUW BHUJA ax’> + bx + ¢ =0, e a # 0, ¢
UCIO0JIb30BaHUuEM (QopMyibl KopHed. B nanHOl Teme ydamuecs: 3HakomsTcs ¢ Gopmynamu Buera, BbIpa-
KAIOIIMMHU CBSI3b MEXy KOPHSIMH KBaJIpaTHOTO ypaBHEHUsS U ero ko3dduunuentamu. OHU UCIIONIB3YIOTCS B
JAIbHEHNIIEM IIpU J0KAa3aTeIbCTBE TEOPEMBbI O paA3JIOKEHUM KBAJAPATHOIO TPEX4UiIeHAa Ha JIMHEHHBIE
MHOHUTEIH.

VYuyamuecs: oBiaieBal0T CIOCOOOM pelIeHUs IPOOHBIX pallMOHATbHBIX YPaBHEHHM, KOTOPBIM COCTOUT B TOM,
YTO pELIEHHWE TaKUX YPaBHEHHM CBOAMTCS K PEIIEHHUIO COOTBETCTBYIOIIMX LEIbIX YPAaBHEHUU C
MOCJEAYIOIUM HCKIFOYEHUEM TOCTOPOHHUX KOPHEH.

N3yuenue naHHOW TeMbl MO3BOJISIET CYHIECTBEHHO PACIIMPUThH anmnapar ypaBHEHUM, MCIOJb3yEeMbIX IS
peuieHus: TEKCTOBBIX 3a/a4.

IMoBTOpenue (7)

9 KJjacc

Hepagencrtna (21)

Yucnossie HCPaABCHCTBA. OCHOBHBIE CBOIICTBA YHCIIOBBIX HCPABCHCTB. Crnoxxenue u YMHOKCHHNEC YUCITIOBBIX
HCPABCHCTB. OI_[CHI/IBaHI/Ie 3Ha4YCHUA

BhIpakeHUs. HepaBeHcTBa ¢ oHOM niepeMeHHOM. Perienrie HepaBeHCTB ¢ 01HOM nepeMeHHol. Yucnoseie
poMeXyTKH. CUCTEMBI JINHEWHBIX HEPABEHCTB C OJIHOM NepeMeHHON. CUCTEMBI pallMOHAIbHBIX
HEPaBEHCTB C MOAYJsIMU. MppannonaibHble HepaBeHCTBA. PaccyxieHust ot mpoTuBHOTO. MeTon
WCIIOJIb30BAHUS OYEBU/IHBI HEPABEHCTB. MeTO1 MPpUMEHEHUS paHee I0Ka3aHHOTO HEpaBeHCTBA. MeTon
F€OMETPUUECKON UHTEepIPETAINH.

KBanparuunas ¢pynxuus (35)

[ToBTOpeHue u pacmupenne ceeaeHuii o Gpynkun. CroiictBa Gynkiun. Kak mocrpouts rpaduk GyHKIMH y
= kf(x), ecnin u3BecTeH rpaduk pyHKIHN

y = f(x). Kak nmoctpouts rpaduku ¢pynkimii y = f(x) + b u y = f(x + a), ecnu uzBecten rpaduk QyHKIUU y =
f(x). KBamparnunas ¢pyHkmus, e€ rpaduk u cBoiicTBa. Pemenue kBaapaTHbIX HEpaBeHCTB. Perenue
paIoHaIbHBIX HEpaBEHCTB. MeToa nHTepBasioB. CUCTEMBI ypaBHEHUH C IBYMsI IIEPEMEHHBIMH.



Pemienue 3a1a4 ¢ IOMOIIBIO CHCTEM YpaBHEHHH BTOpoii ctenienu. Kak moctpouts rpaduk Gpynkumu , ecnu
u3BeCTeH rpauK QyHKIUH .

DJieMeHThI npukJaaHoii maTemaTuku (20)

MaremaTrueckoe MojienupoBanue. [Iporientabie pacuéTsl. AOCOTIOTHASE U OTHOCUTENIBHAS TOTPEITHOCTH.
[Tpubnmxénnpie Borancienus. OCHOBHBIE MTPaBUiIa KOMOMHATOPUKH. YacToTa U BEPOSITHOCTD CIIly4ailHOro
coobiTus. Kimaccuueckoe ornpesneneHie BepoaTHOCTH. HadanbHbie CBEICHUS O CTATUCTHKE.

YucsoBble nocienoBareabHoctu (17)

YucnoBble nocuenoBareabHOCTH. Apudmerndeckas rnporpeccus. CymMma n mepBbIX WICHOB
apumeTnueckoi mporpeccuu. ['eomerpudeckas nporpeccus. Cymma n nepBbIX WICHOB FeOMETPHIECKOM
nporpeccun. CymMmma OECKOHEYHOW TeOMETPHUUECKOI MPOTPECCHH, Y KOTOPOH | ( |

IloBTOpEeHUE M cucTeMaTH3auA y4eOHOro MmatepuaJa. (9)

VYnpaxkHeHus a5 NOBTOpeHUs Kypea 9 kiacca. Mtorosast KOHTposibHast paboTa.

3) TemaTn4yeckoe MIIAHHPOBAHHE

7 KJIace

Anrebpa (3 gaca B Henenro, Bcero 102 gacoB)

Ne Tema KonunuecTtBO wacos
1 | JluneiiHoe ypaBHEHHE C OJHOU MMEPEMEHHOMN 14
2 | llenbie BeIpaskeHUS 50
3 | Oyakuumn 10
4 | CucreMbl TMHEHHBIX YPAaBHCHUM C IBYMSI 16
nepeMEHHBIMU
6 | [loBTOpenue u cucrtemaruzamus yaeOHOTO 12
MaTepuaa
7 | Beero 102
8 kuace

Aurebpa (3 yaca B Henenmo, Bcero 102 gacoB)

Ne Tema KonunuecTBO yacos
1 | ParmoHanbHBIC BBIPAXKEHUS 44

2 | KBagparuble kopHU. [leficTBUTENbHBIE YKCIa 25

3 | KBagparHble ypaBHEHUS 26

4 | IloBTOpEHHe U cucTeMaTU3alus yaeOHOro 7

MaTepuaa
5 | Beero 102
9 kiacc

AureOpa (3 gaca B Henento, Bcero 102uacoB)




Ne Tema KonunyecTtBO yacos
1 | HepaBencrsa 21

2 | KBagparnunas QpyHkuus 35

3 | DnemMeHTHl NPUKIIATHOW MaTeMaTHKU 20

4 | YucnoBele MOCIEAOBATEIILHOCTH 17

6 | [loBTOpeHue u cucTemMaTu3anus yaueOHOTO 9

MaTepuaa
7 | Bcero 102

Ipuaoxenue 1

Onucanue yueOHO-METOANYECKOTO H
MaTepuaIbHO-TeXHNYEeCKOro odecneyeHns y4eOHOro npoiecca

OBOPYJIOBAHHUE:

1 KOMIUIEKT 4epTeKHBIX HHCTPYMEHTOB KJIACCHBIX

2 MeTp neMOHCTpaIIMOHHBIH

3 MexaHnyeckas pyseTka

4 Iudposas madoparopus s yaureist PASCO

5 Habop npo3payHbIX TEOMETPHUUECKUX TEII C CEUYCHUSIMHU

6 HaGop JepeBsSHHBIX TEOMETPUICCKHIX TEIT

7 Moenb-anIaKaIus 110 MHOYKECTBAM

8 Moenp-anmIuKamnys Mo YHCIOBOH MPSIMOH

9 Monenu eqnuul oObeMa

1 HaGop no ocHOBaM MaTeMaTHKH, KOHCTPYUPOBAHUS U MOJICITUPOBAHHMS IS Klacca
1 Yactu nenoro Ha kpyre. [Ipocteie qpoou

Ha6op moneneit nist mabopaTopHbIX pabOT MO CTEPEOMETPUHI
DNEeKTPOHHBIE CpeACTBA O0yICHUS ISl KAOWHETa MaTeMAaTHKU:
Buneodunbmbr

KomrutekT HarsiiHBIX TOCOOUH /ISl IIOCTOSTHHOTO MCITOJIb30BAHHS
KoMIutekT 1eMOHCTPallMOHHBIX Y4eOHBIX TaOIHIT

[TakeT mporpaMMHOTo oOecredeHus A1l OOyUeHHSI SI3bIKaM TPOTPaMMUPOBAHUS
KoMIutekT 1eMOHCTPAIMOHHBIX YUE€OHBIX TaOJIHIL

HNEYATHBIE NIOCObBUsA

1. TaOnuue! o MaTemMaTuke It 7-9 xiacca.

2. [TopTpeThl BHIAAIOMIUXCS ASATENCH MaTEMATUKH.
TEXHUYECKHUE CPEJICTBA OBYYEHUA

1. Kommnslotep.

2. MynbTUMena mpoeKTop.

3. DKpaH HABECHOM.
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