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IMosicuuTeILHAS 3aIMCKA

Pabouas nporpamma pazpaboTaHa Ha OCHOBE CJIEIYIOIINX HOPMATUBHBIX IOKYMEHTOB:

1) ®denepanbhblil 3akoH «O0 obpazoBanuu B Poccuiickoit @enepanun» ot 29.12.2012 N
273-03

2) denepanbHbIi rOCyJapCTBEHHBII 00pa30BaTeIbHbIN CTAaHIAPT OCHOBHOTO O0OIIETO
o0paszoBaHus

3) OcHoBHas oOpa3oBarenbHas IporpaMMa OCHOBHOTro oOmiero ob6pazoBanus MBOY
«Pr10H0-Cito00nckasa rumaaszus Nely

4) Tlomoxxenue o paboueit nporpamme MBOY «Pvi6HO-Cnoboackas tumHazus Nel» ot
27.08.2021 r.

5) Yueonsii mman MBOY «Pr16HO0-Cito60o1ckas tTumHazust Nely.

B cootBerctBuM ¢ TpeboBanusimMu denepasbHOro rocyJapCTBEHHOIO CTaHIapTa OCHOBHOIO
o0miero obpa3oBaHus MmpeaMeTHas 00J1acTh « MaremaTuka 1 HHPOpPMAaTHKa» U3y4aeTcs ¢ 5 1Mo
9 knacc.

YueOnsiii ran MBOY «Pri6bHO-Ciio6oackas rumuasust Nel» mpemycMarpuBaeT 00s13aTelIbHOS
u3ydeHue anreOpsl Ha dTare OCHOBHOro oOmiero obpa3zoBanusi B oobeme 312 yacos. B Tom
yucie: B 7 xiacce — 105 wacos, B 8 kmacce — 105 gacos, 9 wxiracce — 102 wgaca. OOmiee
KOJIMYECTBO YPOKOB B HEJIENO ¢ 7-r0 110 9-if Kiacc cocrarisieT 9 yacos ( 7,8,9 kimacc — 3 4aca).

Ilean u 3a7a9Yy H3YUYEHUS YI€OHOI0 MpeaMeTa

"

B pesynpraTe m3ydenumsi mpenMerHor obnactm  "AnreOpa " oOydarommpecs pa3BUBAIOT
JIOTHYECKOEe M MAaTeMaTHYeCKOE MBIINUICHUE, MOJY4YaroT MPEICTaBICHHE O MaTeMaTHYECKUX
MOJCIAX, OBJIAACBAKOT MaTeMaTHn4YCCKNUMHU PaCCYyXKACHUAMMU, ydyaTrcs MIPUMCHATH
MaTeMaTHYECKUE 3HAHUS TMPH PEUICHUW pa3IMYHbIX 3a7ad W OICHHUBATh IOJyYCHHbBIE
PE3YyJIbTAaThl; OBJIAACBAIOT YMCHHUAMHU PCHICHUSA y‘IC6HI)IX 3aa4, pa3BUBAIOT MATEMAaTUYCCKYIO
UHTYHIIHMIO; TIOJIYYal0T MPECTaBICHHE 00 OCHOBHBIX MH(POPMAIIMOHHBIX TPOIIECCaX B PEAbHBIX
CUTyalusiIX.

IlnaHupyeMble pe3yJbTaThl

JIMYHOCTHBIE

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS OCHOBHOM 00pa30BaTEbHOM MpPOrpaMMbl OCHOBHOTO
o0u1ero o0pa3oBaHUs JOJIKHBI OTPAXKATh:

1) BocmHTaHWE POCCHICKOW Tpa)KIaHCKOW HACHTUYHOCTH: MATPHUOTHU3MA, YBAKEHUS K
OrteuecTBy, MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu; oco3HaHue cBoew
STHUYECKOHN MPUHAMJICKHOCTH, 3HAHUE UCTOPHUH, SA3bIKA, KYJIbTYPhl CBOETO HAPO/a, CBOETO Kpas,
OCHOB KYJIBTYPHOTO Haclie[usi HapoJoB Poccuu u yenoBeuecTBa; yCBOCHHE TYMaHUCTUUECKHX,
JEMOKPATUYECKUX M TPATUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOTO POCCUHCKOTO OOIIECTBA;
BOCIIUTAHUC LI}’BCTBa OTBCTCTBCHHOCTHU U J0JITra nepe):[ POI[I/IHOI\/'I;

2) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTHIO M CaMOOOPa30BaHHMIO Ha OCHOBE MOTHBAIMH K OOYyYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U TOCTPOCHUIO NANbHEHIIEH WHAWBHIYaTbHOW TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPUCHTHPOBKH B MHpe Mpodeccuii 1 mpoheCCHOHATBHBIX MPEANOYTCHUH,
C yY4eTOM YCTONYMBBIX MO3HABATEIbHBIX HMHTEPECOB, a TaKXKe Ha OCHOBE (OpPMHUpPOBAHUS
YBAXKUTCIBHOIO OTHOICHUSA K TPYAY, Pa3BUTHUS ONIbITA YH4ACTHA B COONMAJIBHO 3HAYMMOM TPYAC,

3) QopMupoBaHuE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
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YPOBHIO pa3BUTHUS HAyKd U OOIIECTBEHHOM MPAaKTUKH, YUYHUTHIBAIOLIETO COLIMAILHOE,
KYJIBTYpPHOE, A3BIKOBOE, TYXOBHOE MHOTO00pa3nue COBPEMEHHOTO MUPA;

4) dopmMupoBaHHE OCO3HAHHOTO, YBKUTEIHLHOTO M JIOOPOXKEIATEIHHOTO OTHOIIEHUS K
JIPYTOMYy 4YeJIOBEKY, €r0 MHEHHIO, MHUPOBO33PECHUIO, KYIBTYpPE, S3BIKY, Bepe, Tpa)JTaHCKOU
MO3HIINU, K HCTOPUH, KYJIbTYpE, PEIUTUH, TPATUIMSIM, S3bIKaM, IICHHOCTSIM HaponioB Poccuu n
Hapoa0B MHUpaA; TOTOBHOCTU U CIIOCOOHOCTH BECTH Auajor ¢ ApyrumMu JIrOAbMU U JOCTUTATH B
HEM B3aMMOTIOHUMAHUS;

5) ocBOEHHE COLMAIBHBIX HOPM, TPAaBWII TIOBEACHUS, POJIel U (OPM COLMANBHOM )KU3HU B
rpynnax 1 coo0IecTBax, BKIKYas B3POCIble U COLUAIBHBIE COOOLIECTBA; YYaCTHE B IIKOJIBHOM
CaMOYTIpaBJICHUH M OOIIECTBEHHOM >KM3HU B IPE/ENax BO3PACTHBIX KOMIIETCHLUH C y4eTOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX K SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIHHOTO CO3HAHUS M KOMIIETEHTHOCTU B PELICHUH MOPAJILHBIX MpoOIeM
Ha OCHOBE JIMYHOCTHOIO BBIOOPA, (POpMUpPOBaHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
MOBEJICHHS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOILEHHS K COOCTBEHHBIM IOCTYIIKaM;

7) popmMupoBaHue KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOILEHUH U COTPYAHHUYECTBE CO
CBEpCTHUKAMH, JETbMHM CTapliero W MJIAJIIEr0 BO3pacTa, B3pOCIBIMHU B IpOLECCE
00pa3oBaTenbHOI, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIeI0BaTeIbCKON, TBOPUECKOM U IPYTHX
BUJIOB JESITCIHLHOCTH,

8) dopmMupoBaHUEe IIEHHOCTH 3JJ0POBOTO M 0€30MacHOr0 00pasa MKU3HU; YCBOSHUE MPABUI
WHJIUBUIYAIbBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEJCHUS B UYPE3BBIUYAWHBIX CHUTYAIUAX,
YIPOXKAIOILIUX KU3HU U 30POBbIO JIt0IeH, MPaBUJI MOBEJCHHS HAa TPAHCIIOPTE U Ha IOPOTax;

9) @opmupoBaHUE OCHOB 3KOJOTMYECKOM KYJIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTHYECKOTO MBIIUICHHUS, Pa3BUTHE OIBITa HSKOJOTMYECKH OPUEHTHUPOBAHHOM
pedIeKCUBHO-OLIEHOYHOM U MPAKTUYECKOU JIEATEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHue 3Ha4YeHHs] CEMbU B JKM3HMU 4YEJOBEKa M OOIIeCTBa, MPUHATHE IIEHHOCTHU
CEeMEHHOM KU3HU, YBAXKHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K YWIEHAM CBOEH CEMbH;

11) pa3BuTHE SCTETHYECKOTO CO3HAHMS 4Yepe3 OCBOCHUE XYJI0’KECTBEHHOTO HaCIIEMs
HapoaoB Poccuu u Mupa, TBOpUECKOM 1eATEIBHOCTH 3CTETUUYECKOIO XapaKTepa.

MeTanpeaMeTHbIE PE3YyIbTAaThI BKJIFOYArOT OCBOCHHBIC O6y‘IaIOIJ_[I/IMI/IC$I

MEXIpPEAMETHbIE TOHSTHSI M  yHUBEpCAJbHble y4yeOHble JAeHCTBUS  (pEryJsiTUBHBIE,
MO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE), CIIOCOOHOCTh MX HCIIOJIb30BaHHUA B Yy4eOHOM,
MIO3HABAaTEIIbBHOM M COLMAJIBHOM  INPAKTUKE, CaMOCTOSTEIBHOCTh  IUIAHUPOBAaHUA U
OCYILECTBJICHUS] Y4eOHOW JEATeNbHOCTH U OpraHu3alud y4eOHOro COTpPYIHHMYECTBA C
nejaroraMu U CBEpCTHUKAaMU, IIOCTPOEHUE MHINBUTyaTIbHOM 00pa30BaTEIbHON TPAEKTOPHUH.

Me:xnpeamMeTHble NOHATHSA

YcnoBueM (HOpMUPOBaHHUS MEXKIIPEIMETHBIX MOHSATHH, TaKUX KaK «CHUCTEMa», «paxTy,
«3aKOHOMEPHOCTB», «(EHOMEH», «aHAIIN3», «CHHTE3» «(QYHKIMSI», «MaTepHal», «IIpOLeccy,
ABIIIETCSl OBJIaJieHuE OOY4YaIOLIUMUCS OCHOBAMHU YHUTATENbCKONM KOMIIETEHIIMH, MPHOOpETeHne
HaBBIKOB padOTHI ¢ MH(OpMaIHEl, ydacThe B IPOEKTHOH AesTenbHOCTH. B 0OCHOBHOM 1IKOJIE Ha

BCEX TpenMerax OyaeT mnpojobKeHa paboTta 1O (GOPMHUPOBAHUIO W PA3BUTHIO OCHOB
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YUTATENbCKOM  KommeTeHuuu. OOydaromiyecs  OBIAQJCIOT  YTEHHEM  KaK  CPEICTBOM
OCYIIIECTBJICHUS] CBOMX JaJIbHEHIINX IUIAHOB: MPOJOHKEHUsI 00pa3oBaHus U caMo0Opa3oBaHus,
OCO3HAHHOTO IUTAHUPOBAHUS CBOETO AKTYaJIbHOTO U MEPCIEKTHUBHOTO Kpyra YTEHHs, B TOM
YHUCJIE JOCYTrOBOTO, NOATOTOBKH K TPYAOBOM M COLHAIBHOM NESITENBHOCTU. Y BBITYCKHUKOB
Oyzaer chopmupoBaHa NOTPEOHOCTh B CHCTEMAaTHYECKOM YTEHHH KaK B CPEACTBE NMO3HAHUS MHUPa
u cebsd B 3TOM MHUpe, FrapMOHHM3allMU OTHOILIEHUHN uejoBeka M oOlecTBa, co3naHus oOpasza
«IMOTPEOHOTO OYayIIEroy.

[Tpu u3yueHnn yueOHBIX MpPEAMETOB O0YUaIOUIMECss YCOBEPIICHCTBYIOT MpHOOpEeTeHHbIE
Ha TIEPBOM YPOBHE HABBIKM Pa0OTHI ¢ MHPopManueil 1 monoiaHar ux. OHU cMOryT paboTarth ¢
TEeKCTaMu, MpeoOpa3oBbIBATh U UHTEPIPETUPOBATH COJIEPKALIYIOCS B HUX MH(OPMALKIO, B TOM
YHClIe:

* CHCTEMaTU3MPOBATH, CONOCTABIIATh, AHATM3UPOBATh, 0000IIATh M UHTEPIIPETUPOBATH
UHPOPMALINIO, COACPIKANTYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIICIATH TIJaBHYIO U HU30BITOYHYIO HWH(OPMAILIUIO, BBIIOIHATH CMBICIOBOE
CBEPTHIBAHUE BBIJCIEHHBIX (PAKTOB, MBICIICH; IPEACTABIATh HHGOPMAIUIO B CXKATON CIOBECHOMN
dbopme (B BUJE TJIaHA WJIM TE3MCOB) M B HAIISIIHO-CUMBOJIMYECKOM (popme (B Buae Tabmuil,
rpadU4ecKux CXeM M JuarpamMM, KapT TOHSTHH — KOHLENTYAJIbHBIX JHarpamMM, OIOPHBIX
KOHCITEKTOB);

* 3aIlOJIHATH W/WJIH JOTOJIHITH TaOJIULIbI, CXEMBI, IUarPaMMBbI, TEKCTHI.

B xome wu3ydeHums Bcex Y4eOHBIX IpEeIMETOB OOydarommecss HPUOOPETYT OMBIT
IIPOEKTHOI NESTENIbHOCTH, Croco0OCTBYyIOLIEH BOCIIMTAHUIO CaMOCTOSITEJIBHOCTH,
MHUIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIICHUIO MOTHUBALMU U ASPPEKTUBHOCTH Y4eOHOU
JEATENIBHOCTH. B mponecce peanusanuu HMCXOMHOTO 3aMbIC/Ia Ha IPAKTUYECKOM YpPOBHE
OBJIAJICIOT YMEHHUEM BbIOMpATh a/IeKBaTHBIE 3a]]au€ CPEJICTBA, IPUHUMATh PELICHUS, B TOM YHCIIe
B CHUTyalusix HeompezaeneHHocTH. OHM MOJydyaT BO3MOXHOCTb Pa3BUTh CIIOCOOHOCTU K
pa3paboTKe HECKOJbKHUX BApUAHTOB PELICHWH, K MOMCKY HECTaHJApTHBIX pEIIeHUl, aHaIu3y
pe3ysbTaTOB MOKMCKA U BBIOOPY HanboJsiee MpUeMIIEMOTo peleHHs..

[lepeueHp KIIIOYEBBIX MEKIIPEIMETHBIX MOHSTUH OINperensercs B XoAe pa3paboTKu
OCHOBHOM 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs 00pa30BaTEIHHOM
OpraHM3alMi B 3aBUCHMOCTH OT MaTepUalbHO-TEXHUYECKOTO OCHAIIEHMSI, MCIIOJIb3yEeMBbIX
METO/I0B pabOThl M 00pa30BaTEIbHBIX TEXHOIOTHA.

B cootBerctBun ¢ ®I'OC OOO BbIIENAIOTCS TPH TPYIIBl YHHUBEPCAIBHBIX Y4EOHBIX
NENCTBUI: peryisTUBHbBIC, I03HABATEIbHbBIE, KOMMYHHUKATHBHBIE.

PeryasituBubie YY /|

1. VYmMeHue caMOCTOATENBHO ONpENeNATh eI 00y4eHHs, CTaBUTh U (HOpMYIHpPOBATH

HOBBIC 3a1a4H B yqe6e U II03HaBaTEIbHOM ACATCIIbHOCTHU, pa3BUBATb MOTUBBI U UHTCPCChI CcBOEH
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MO3HABATENBHON eaTebHOCTH. OOyJaomUics CMOXKET:

* aHAIM3UPOBATh CYIIECTBYIOIIME W IUIAHUPOBaTh Oyayiue o00pa3oBaTeNIbHbBIE
pe3yIbTaThl;

* ONpeAeNsiTh COBMECTHO C IEJaroroM KPUTEpUU  OICHKH  IUIAHUPYEMbBIX
00pa30oBaTeNbHBIX PE3yIbTATOB;

* UACHTU(DULIHUPOBATH MPENSATCTBUS, BO3HUKAIOIIUE MPU JOCTHKEHUH COOCTBEHHBIX
3arJIaHUPOBAHHBIX 00PA30BaATEIbHBIX PE3YyIbTATOB;

* BBIIBUTaTh BEPCUU TPEOJOJICHUS NPENATCTBUN, (QOPMYIUPOBATH THUIIOTE3bI, B
OTJICBHBIX CITy4asiX — MPOTHO3UPOBATH KOHEUHBIN PE3YIIbTaT;

* CTaBUTh Uenb U (GOpMyIHpOBaTh 3a7aud COOCTBEHHOM 00pa3oBaTEIbHOMN
JESTEIIbHOCTH C YUETOM BBISIBICHHBIX 3aTPYIHEHUN U CYIIECTBYIOUINX BO3MOXKHOCTEH;

* 00OCHOBBIBaTh BHIOpAaHHBIC MOAXOMABI U CPEJICTBA, MUCIOJB3YEeMBbIC IS JOCTHUKCHHUS
00pa30BaTeNbHbBIX PE3YIbTATOB.

2. YMeHHe CaMOCTOATEIbHO IUIAHUPOBATh MYTH JOCTIKEHUS LeJieil, B TOM YHCIe
alnbTepHATUBHBIC, OCO3HAHHO BBIOMpATh Haubosee 3pPeKTUBHBIE CIIOCOOBI PEelICHUS YUeOHBIX U
MO3HABATENIbHBIX 3a7a4. OOYyJaIOIINIICS CMOXKET:

* OmpenensiTh HEOOXOAUMBIE JEHCTBUSI B COOTBETCTBHH C YYEOHOW M MO3HABATEIbHOU
3aJjaueil U COCTaBJIATh AITOPUTM HX BBIMIOJIHEHHUS,

* 00OCHOBBIBaTh U OCYIIECTBISTH BbIOOP Hanbonee 3p(HEeKTUBHBIX CIIOCOOOB PELICHUS
y4eOHBIX U MIO3HABATEIHHBIX 3a/1a4;

* OMNpeAeNsATh/HAXOIUTh, B TOM YHUCIIC W3 TPEUIOKCHHBIX BapUAHTOB, YCIOBUS JUIS
BBITIOJTHEHUS Y4eOHOM 1 TO3HABATENbHOM 3a1a4u;

* BBICTpaWBaTh )XKM3HEHHBIC TUIAHBI HA KPaTKOCpOuHOE Oymyiiee (OnpeaemsaTh IeNeBbie
OpPUEHTHUPHI, (OPMYIUPOBATH AJACKBATHBIC MM 3aJladll W TpeJyiaraTh JCUCTBUSA, yKa3bIBas U
000CHOBBIBaS JIOTHYECKYIO MTOCIIEA0BATEIHHOCT IIIaroB);

e BbIOMpaTh W3  TPEUIOKCHHBIX  BApPUAHTOB U CAMOCTOSITENIBHO  HMCKaTh
CpeICTBa/pecypehl sl peISHUS 3aAa4n/JOCTHKEHUS 1IeITH;

* COCTaBJAThH TUIAH PEHICHHUS MPOOJIeMbI (OMUCHIBATh JKMU3HCHHBIH UK BBITOJHCHUS
MPOEKTA, AITOPUTM IPOBEICHUS UCCIICIOBAHNS);

* OMNpEAeIATh MOTCHIIMAIBLHBIC 3aTPYAHCHUS TIPU PEIICHUN YIeOHOUW U MTO3HABATEIIEHON
3a/1a4l ¥ HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS,

* ONHCHIBATH CBOM OMNBIT, OGOPMIsSE €ro s Tepefadyd APYyruM JIOJAsSM B BHIE
ITOPUTMA PEIICHHSI MPAKTUISCKUX 3a]1a9;

* ITUTAHHPOBATh M KOPPEKTHPOBATh CBOK HWHJIWBHIYAJIHHYIO 00pa30BaTEIbHYIO
TPACKTOPHIO.

3 . YMeHue COOTHOCHUTH CBOH HeﬁCTBHH C IJIaHUPYCMbIMU pe3yiibTaTtaMu,
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OCYIIECTBIISATh KOHTPOJIb CBOCH JI€SITEIbHOCTH B MPOLECCE JOCTUKEHUSI pe3ysIbTaTa, ONPEaesITh
CrocoObl IEUCTBUI B paMKax MPEJI0KECHHBIX YCIOBHH M TpeOOBaHHWI, KOPPEKTUPOBATH CBOU
JIEHCTBHSI B COOTBETCTBHH C M3MEHSIOMICHCS cuTyanuei. OOyJaroIricss CMOXKET:

* pazIMyaTh Pe3yNbTATHI U CIIOCOOBI ACUCTBUI MIPH TOCTHIKEHUH PE3YIIbTATOB;

* ONpeNensiTb COBMECTHO C TIEAaroroM KPUTEPUH JOCTHXKCHHUS IIJIAHUPYEMbIX
pPE3yJbTaTOB U KPUTEPHUH OLICHKU CBOEH y4eOHOMU AESITeNbHOCTH;

* CHCTEMAaTHU3HpOBaTh (B TOM 4YHCJIE BHIOUPATH MPUOPUTETHHIE) KPUTEPUH TOCTHUKECHUS
MJIAaHUPYEMBIX PE3YyJIbTAaTOB U OLICHKU CBOEH JESITEIbHOCTH;

e 0oTOMpaTh WHCTPYMEHTHI JIs OIEHUBAaHUS CBOCU JEATEIBbHOCTH, OCYIIECTBISTH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B PaMKaXx MPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;

* OILICHUBATH CBOIO JIEATEIbHOCTh, AHATU3UPYS U apTyMEHTHPYS IPUYUHBI TOCTHKEHUS
WJIM OTCYTCTBUS IJIAHUPYEMOT'O PE3yiIbTaTa;

* HaxoJWUTh HEOOXOJAMMBbIE M JOCTATOYHBIC CPEJICTBA JJIS BBITIOJHEHHUS Y4YEOHBIX
NEHCTBUI B U3MEHSIONICICS CUTYallHH;

* paborasg MO CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha
OCHOBE aHanM3a W3MEHEHUHN CUTYyaI1 TUTSt MOJTYYCHUS 3arIaHUPOBAHHBIX
XapaKTePUCTHUK/TIOKA3aTeNIe pe3ybTaTa;

* YCTaHABIMBaTh CBSA3b MEXIY TMOJYYEHHBIMU XapaKTepUCTUKAMU pe3ylbTaTa |
XapaKTepUCTUKAMHU Ipoliecca NESATENIbHOCTH U M0 3aBEepPIICHUM JEATEIbHOCTH IIpeasararhb
M3MEHEHHUE XapaKTePUCTUK MPOoIecca AJIs MOTYyUYEHUS YIYUIICHHBIX XapaKTePUCTUK PE3yIbTaTa;

* COOTHOCHUTH CBOM JICHCTBUS C IETBI0 00yUCHUSI.

4. VYMeHHE OIICHMBATh MPABHJIBHOCTH BBITIONHEHUS Y4eOHOW 3amauu, COOCTBEHHBIC
BO3MOXKHOCTH €€ perieHusi. OOydaronuics CMOXeT:

* ONpEeneNsiTh KPUTEPUHU MPABUIHLHOCTH (KOPPEKTHOCTH) BBITIOJTHEHUS yueOHOM 3a1auH;

* aHaJIU3MPOBaTh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HMHCTPYMEHTApUs
JUTSI BBITIOJTHEHUST y4eOHOM 3a71a4u;

* CcBOOOJHO TOJI30BAThCA BBHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKHM M CaMOOIICHKH,
WCXOJIS U3 IEJIU U UMEIOIIHNXCS CPEJICTB;

* OIICHUBATH MPOJIYKT CBOEH JEATEIBHOCTH IO 3aJaHHBIM W/UJIM CaMOCTOSITEIHHO
OTIPEIETICHHBIM KPUTEPHSIM B COOTBETCTBHUHU C IICJIBIO ACSITEIHHOCTH;

* 00OCHOBBIBaTh JOCTHKUMOCTH 1€ BEIOPAHHBIM CIIOCOOOM HA OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

* (ukcupoBaTh W aHAIM3WUPOBATh JUHAMHKY COOCTBEHHBIX 0OOpa30BaTEIbHBIX
pE3yNbhTATOB.

5. Bmagenue ocHOBaMH CaMOKOHTPOIIS, CAMOOIICHKH, TMPUHATHS pEUICHHH U

OCYHICCTBJICHHUSA OCO3HAHHOT'O BLI60pa B yqe6H0171 U [O3HABaTEIbHON JESITEIbHOCTH.
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OO0yJarommiicss CMOJKeT:

* AHaJIM3UPOBATh COOCTBEHHYI0 Y4eOHYI0O M IIO3HABATENIBHYIO JAEATENbHOCTh MU
JESITeIbHOCTh JPYTruX 00yJaroIuxcs B IpoIiecce B3aUMOIIPOBEPKH;

* COOTHOCUTH  peaJbHblE W  IUIAHUPYEMbIE  pe3yJbTaThl  WHAMBUIYAIbHOM
00pa3oBaTeNbHON ACATEIBHOCTH U JIeJIaTh BBIBO/IBI O MPUYMHAX €€ YCTIeUTHOCTH/3(h(HhEeKTUBHOCTH
WIN HEYCHEIHOCTH/HE3((PEKTUBHOCTH, HAXOAUTh CIIOCOOBI BBIXOA U3 KPUTUYECKON CUTYyallUY;

* IMPUHMMAThH PELICHHE B Yy4eOHOW CUTyallMM U OLIEHUBATh BO3MOJKHBIE IOCIEICTBUS
HPUHATOTO PEUICHHUS;

* ONpeneNnsiTh, KaKue JEHCTBHS 1O PEUICHHIO Y4eOHOH 3aJauM MM MapaMeTphbl 3THX
JeMCTBUI MPUBEIN K MOTYYEHUIO UMEIOLIErocs NPOAYKTa Y4eOHOM 1eATeIbHOCTH;

* JIEMOHCTPUPOBATh IIPUEMBI peryJsnuu COOCTBEHHBIX
NCUXO0(PHU3HOTOTUIECKUX/IMOIIMOHAIBHBIX COCTOSTHHIA.

ITo3naBartenbHbie YY /|

6. VYMmeHue ompenensaTh MOHATHA, cO3JaBaTbh OOOOIIEHUS, yCTaHABJIMBAaTh AaHAJIOTHUH,
KJaccu(puIupoBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUHU Ul KIacCUPUKALMH,
yYCTAQHABJIMBATh MPUYUHHO-CIECACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE  PACCyXJICHUE,
YMO3aKJIIOUeHHEe (MHAYKTHBHOE, ACAYKTUBHOE, TI0 aHAJIOTHH) U JeiaTh BEIBOABL. OOydaroniuiics
CMOXET:

* 1oaOupaTh CI0BA, CONOAUYMHEHHbIE KIIIOUEBOMY CIIOBY, OIPEEIAIOLINE €ro MPU3HAKH
1 CBOMCTBA,;

* BBICTpAaWBaTh JIOTMYECKYIO I[EMOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CJIOBa H
COITOTYMHEHHBIX EMY CJIOB;

* BBIACNATh OOIMIMH MPHU3HAK WIM OTIMYUE ABYX WM HECKOJBKUX IPEIMETOB WM
SIBIICHUI U OOBSCHATH UX CXOACTBO MITH OTIINYHS;

* OOBEOWHATH TPEAMETHl W SBICHUS B TPYNIBl 10 OINPENEICHHBIM IPU3HAKAM,
CpaBHUBATh, KJIaCCU(HUIUPOBATh U 0000IATh (PAKTHI U SIBICHUS;

*  pa3aMyaTh/BBIACIATH SBJICHHE U3 OOIIETr0 psja IpyTruX sBICHUMN;

* BBIACTATH NPUYMHHO-CIICJCTBEHHBIC CBS3M HAOIOJAEMbIX SBICHHHA WIH COOBITHH,
BBISIBIISITH IIPUYMHBI BOSHUKHOBEHUS HA0II0/TAaeMBIX SIBJICHUHN HITH COOBITHI;

* CTPOUTH pacCyKACHHE OT OOIMMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHUSM U OT
YaCTHBIX SABJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTh PAcCyXJIEHHE Ha OCHOBE CPaBHEHHs INPEIMETOB U SIBICHUH, BBIACISS MPH
ITOM HX OOIIUE MPU3HAKH U PA3ITUIHS;

* W3Jarath MOJYYCHHYI0 WH(POPMALUIO, MHTEPIPETHPYS €€ B KOHTEKCTE pPerraeMoiu
3a]auu;

¢ CaMOCTOATCIBbHO YKa3blBaTb Ha I/IH(I)OpMaI_II/IIO, HYXJAroIyroca B IPOBEPKCE,
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Ipeiarath ¥ MPUMEHATH CII0CO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMALINY;

* OOBSCHATH SBJEHMS, MPOLIECCHl, CBA3M M OTHOUICHMS, BBISBISIEMbIE B XOJ€
MMO3HABaTEIILHOM 1 MCCIIEN0BATSIBCKOM IeITEILHOCTH;

®* BbIIBJATH M HA3bIBATh NPHUYHHBI CO6BITI/I$I, SABJICHUS, CaAMOCTOATCIIBHO OCYIICCTBJIAA
HpI/IqI/IHHO-CJIeI[CTBeHHblﬁ aHaJIu3,

* JenaThb BBIBOJ, HAa OCHOBE KPUTHYECKOI'O aHaiu3a pa3HbIX TOYEK 3peHus,
MOJATBEPXKJIaTh BBIBOJ COOCTBEHHOW apryMeHTAallMed WM CaMOCTOSTENbHO IOJY4€HHBIMU
JaHHBIMU.

7. Ywmenue COo3aaBaThb, IMPUMCHATL U HpeO6pa3OBBIBaTB 3HAaKH U CHMBOIJIbI, MOJACIIM U
CXEMBbI JIJIsl pelIeHus Y4eOHbIX U IT03HaBaTeNlbHbIX 3a7a4. O0yJaromuics CMOXKET:

* 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET U/WJIH SIBIICHUE;

* OompeAcidAThb JOTMYCCKHUE CBA3U MCKIAY HNPCAMETaMU I/I/I/IJII/I SABJICHUSMU, O603Ha‘IaTb
JAaHHBIC JIOTHYCCKUE CBA3U C IIOMOIIIBIO 3HAKOB B CXEMC,

* C03/1aBaTh a0CTPAKTHBII WU pealbHbIN 00pa3 MpeaMeTa u/UiH SIBICHUS;

* CTPOHUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUU 3a[]a4M U/UIH croco0a ee pelIeHus;

¢* CO31aBaTh Bep6aJII)HI)Ie, BCUHICCTBCHHBIC U I/IH(i)OpMaIII/IOHHI)Ie MOACJIN C BBIACIICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa Il ONpENeNICHUs croco0a pemieHus 3a7add B
COOTBETCTBUU C CUTYyAIIHEH;

* TEPEeBOAUTH CIOXKHYK IO COCTaBy (MHOTOAcmekTHyH) HuHpopManuio U3
rpadpuveckoro wid (popManu30BaHHOTO (CHMBOJBHOTO) TIPEACTABICHUS B TEKCTOBOE U
Ha000poT;

* CTPOHUTH CXEMY, aJITOPUTM JEHCTBUS, UCTIPABIAThH MJIM BOCCTAHABINBATH HEU3BECTHBIN
paHee alropuTM HAa OCHOBE HMEIOIIErocsl 3HaHHS 00 00BeKTe, K KOTOpOMY MpPHUMEHSETCS
AITOPHUTM;

* CTPOMTH JIOKA3aTeIHCTBO: MPSAMOE, KOCBEHHOE, OT TPOTHBHOTO;

* aHANM3HPOBATH/pedIeKCUPOBATH OMBIT Pa3padOTKHU U pealn3anui y4eOHOTO MPOeKTa,
UCCIIeIOBaHMs (TEOPETUYECKOT0, SMIUPUYECKOT0) C TOUKH 3pPEHUS pelIeHUs MPOOIeMHOMN
CUTyaluuu, JOCTUKCHHA IIOCTaBJICHHOU e W/WIN Ha OCHOBE 3aaHHBIX KPUTCPUCB OLICHKU
NPOJYKTa/pe3ysbTara.

8. CwmpicnoBoe ureHrne. OOyJarOIIHICS CMOXKET:

* HAXOAWTh B TeKCTe TpeOyemyro HHpoOpMAIuio (B COOTBETCTBUU C IENSIMHU CBOEH
JESTEILHOCTH);

®* OPHUCHTHUPOBATHECA B COACPKAHUM TEKCTA, ITOHUMATH HCJ’IOCTHBIﬁ CMBICJI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

* yCTaHaBIMBAaTh B3aWMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHH, TPOIECCOB;

¢ PE3FOMUPOBATH INTaBHYIO UJICTO TCKCTA,
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* TpeoOpazoBbIBaTh TEKCT, MEHSS €ro MOAAIBLHOCTHh (BBIpaXCHHE OTHOIICHHUS K
COJIEP’KaHUIO TEKCTa, LIEJIEBYIO0 YCTAHOBKY pPeul), HHTEPIPETUPOBATh TEKCT (XYA0KECTBEHHBIN U
HEXYI0’)KECTBEHHBIN — y4eOHBIN, HAYYHO-TTOMYJIIPHBIN, HHGOPMAIIMOHHBIN );

* KPUTHYECKH OIICHUBATH COACPKAHMUE U (hOPMY TEKCTA.

9. ®opmupoBaHHE U PA3BUTHE FKOJIOTHYECKOTO MBIIUICHUS, YMEHUE TPUMEHSATH €r0 B
MO3HABATE/IbHON, KOMMYHHMKATHBHOW, COLMAJIbHONM TMpaKkTUKE U  MpodeccroHalIbHOI
opueHTanuu. OOYyJarOIIHICS CMOXKET:

* ONpenesiTh CBOE OTHOIICHUE K OKpYXaromIei cpene, K COOCTBEHHOM cpee OOUTaHuUS;

* AHAIM3WPOBATh BIUSHUE DKOJIOTHMYECKHX (AKTOPOB HA Cpely OOWTAHUS >KUBBIX
OpPraHU3MOB;

* NPOBOAWUTH MPUYMHHBIA U BEPOSTHOCTHBIA aHAIM3 PaA3TUYHBIX SKOJIOTHUYECKHUX
CUTYaLHil;

* TMPOTHO3UPOBATH M3MEHEHHUS CHUTYallUM TpPU CMEHE ACUCTBUS OAHOTO (hakTopa Ha
Ipyro# akrop;

* pPACIpOCTPaHITh OJKOJIOTMYECKUE 3HAHUA M  Y4YacTBOBaTh B  IPAKTHUECKUX
MEPOTIPUATHSIX T10 3aLIUTE OKPYKAIOIIEH CPEIbI.

10. Pa3BuTHe MOTHBAIMK K OBJQJCHHUIO KYJIBTYPOH aKTHBHOTO WCIIOIH30BAHUS
CJIOBapeil, CIpaBOYHUKOB, OTKPBITHIX HMCTOYHUKOB MH(OPMAIMH U SJICKTPOHHBIX MOUCKOBBIX
cucteMm. O0y4aroHUIiCs CMOXKET:

* OmIpenemnsiTh HEOOXOMMBbIE KITIOUEBbIE TOMCKOBBIE CI0Ba U (HOPMUPOBATH KOPPEKTHHIE
MTOMCKOBBIE 3aMPOCHI;

* OCYIIECTBISITH B3aWMOJICCTBUE C AIEKTPOHHBIMU TMOUCKOBBIMH CHCTEMaMH, 0a3zaMu
3HaHWM, CIPABOYHUKAMU;

* (opmupoBaTh MHOXECTBEHHYIO BBIOOPKY W3 Pa3IUYHBIX HCTOYHUKOB HH(POPMAINH
JU1s1 OOBEKTHUBU3AIMH PE3YIbTATOB TTOUCKA;

* COOTHOCUTh TIOJIyYCHHBIE pE3yJbTaThl IOHUCKAa C 3aJadyaMd M LEIsIMH CBOEH
JeATEeIbHOCTH.

KommyHnukarusubie YY /|

11. YMeHue opraHu3oBbIBaThb y4€OHOE COTPYJHHYECTBO C IIEIaroroM M COBMECTHYIO
JeSATEeTLHOCTh C TIEaroroM U CBEPCTHUKAMH; paboTaTh UHAMBUIYAILHO U B TPYIIE: HAXOIUTh
ofmiee pelieHHe W paspemars KOH(QJIMKTBI Ha OCHOBE COTJIACOBAHMSA TMO3WIUN M yuyeTa
WHTEPECOB; (OPMYIHUPOBAaTh, aPTYMEHTHPOBATh M OTCTaWBaTh cBoe MHeHHe. OOyuaronuiics
CMOXKeT:

* ONpEenemsiTh BO3MOKHBIE POJIM B COBMECTHOM JIEATEILHOCTH;

* UrpaTh ONPEACIICHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;

¢ INpPUHUMATb NO3UIHIO CO6CCCI[HI/IKa, IMOHUMad IMO3UIUI0 APYroro, pasjindyarb B €ro
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peuu MHEHHE (TOUYKY 3pEHHs), 10Ka3aTeIbCTBA (apryMEHTHI);

* ONpeNeNsaTh CBOM ACWCTBUS W JIEHCTBHUSA MapTHEpa, KOTOPbIE CIOCOOCTBOBAIN WIIU
IIPENATCTBOBAIN NNPOLYKTUBHOM KOMMYHHKAIIUH;

* CTPOMTh TIO3UTHBHBIE OTHOUICHHS B Tpolecce Yy4yeOHOH U MO3HABATEIbHOM
JIeSATEIbHOCTH;

* KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaWBATh CBOI TOUYKY 3PEHHUS, B JUCKYCCUU YMETh
BBIJIBUT'aTh KOHTPApryMEHThI, epedpa3upoBaTh CBOIO MBICIIb;

* KPUTHYECKH OTHOCHUTHCSI K COOCTBEHHOMY MHEHHIO, YMETh IIPU3HABATH OLIMOOYHOCTh
CBOETO MHEHUS (€CIIM OHO OIMUOO0YHO) ¥ KOPPEKTHPOBAThH €TO0;

* IpejajaraTh aJbTEPHATUBHOE PELICHHUE B KOH(DIMKTHON CUTYalUy;

* BBIIEIATH OOLIYIO0 TOUKY 3pE€HUS B TUCKYCCHH;

* JIOTOBapUBaThCI O NpPaBUIaX M BOMPOCaX M OOCYKICHHS B COOTBETCTBHH C
IIOCTaBJIICHHOMN NIepe] TPYIIION 3a1a4eil;

* OpraHu30BbIBaTh YPPEKTUBHOE B3aUMOJIEHCTBHE B Ipyme (ONpeaesTs ooLue ey,
pacrpenesaTh poJid, 10roBapuBaThcs APYr € APYrOM U T. 11.);

* YCTpaHiATb B paMKax Juajora paspblBbl B KOMMYHHUKAallUH, OOYCIIOBJICHHbIE
HETIOHMMAaHUEM/HETIPUSTAEM CO CTOPOHBI coOeceqHHMKa 3amadd, (OpMBI WM COAEpIKaHUS
JMaJora.

12. YMmeHne 0CO3HAHHO HCIOJb30BAaTh PEUEBbIE CPEACTBA B COOTBETCTBMM C 3aJayeit
KOMMYHMKAIUH JUIsl BBIPAKEHUSI CBOUX YYBCTB, MBICIIEH U MOTPEOHOCTEN Ui IIIaHUPOBAHUS U
peryJsiluA CBOEH IEATEIbHOCTH; BIIAJEHUE YCTHOM M IHCBMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHO! peubto. O0yJaroLuiics CMOXKET:

* ONpenensaTh 3ajadyy KOMMYHUKALlMM M B COOTBETCTBMM C HeH OTOMpaTh W
HCIIOJIB30BaTh PEUYEBBIE CPEICTBA;

* NPEICTaBISITh B YCTHOW WJIM NMHCbMEHHON (opMe pa3BEepHYTHIH IIaH COOCTBEHHOM
JeATEIbHOCTH;

* coOmoAaTh HOPMBI IMYOJMYHOW pEYM, pPErjiaMeHT B MOHOJOIe U JIUCKYCCHU B
COOTBETCTBUM C KOMMYHUKATUBHOM 3a7ja4eH;

* BbICKa3bIBaThb 1 OOOCHOBBIBAaTh MHEHHE (CYKIEHHE) U 3alpaliiBaTh MHEHUE MapTHEPa
B paMKax JUajora;

* TMPUHHUMATH PEIICHUE B XOJI€ TUAJIOTa U COTJIACOBBIBATH €r0 C COOECEeTHUKOM;

* CO37aBaTh NMCbMEHHBIE TEKCThI PA3JIUYHBIX TUIIOB C MCIOJIb30BAaHHUEM HEOOXOIUMBIX
pPEYEBBIX CPEJNICTB;

* UCHOJb30BaTh CPEJCTBA JIOTMUYECKOW CBS3U JJI BbIAEIEHUS CMBICIOBBIX OJIOKOB
CBOETO BBICTYIUICHHUS,

¢ HCIOJI30BaTb BCPGaHBHLIe )41 HCBep6aJ'IBHBIe cpeacrea B COOTBCTCTBHU C
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KOMMYHUKATUBHOM 3aJa4el;

* oleHuBaTh 3(P(HEKTUBHOCTH KOMMYHUKAIIUU [TOCIIE €€ 3aBEPLICHUS.

13. ®opMupoBaHue # Ppa3BUTHE KOMIIETEHTHOCTH B OO0JAacTH HCIOJIb30BaHUS
UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHonoru# (nanee — WKT). O0ydaromuiicst CMOXKeT:

* IIEJICHANIPABICHHO HMCKAaTh ¥  HWCHOJB30BAaTh  HMH(OpPMAIMOHHBIE  PECYPCHI,
HEOOXOUMbIE IJIs PEelIeHUs] yYeOHbIX U MPAKTHUECKUX 3aau ¢ noMoinbto cpeacts UKT;

* HUCHOJB30BaTh UIsl TIEpeaud CBOUX MBICIEH e€CTECTBEHHbIE U (OopMajbHbIE A3BIKH B
COOTBETCTBUU C YCIIOBUSMU KOMMYHUKAIIWH;

* OIEpUPOBATh JAHHBIMU IIPU PELICHUU 33]1a4H;

* BbIOMpaTh aJeKBaTHbIE 3aJau€ MHCTPYMEHThl M HCIOJb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTHH ISl pelleHHs] Y4eOHBIX 3a/la4, B TOM YHWCJE JIs: BBIYUCIICHUS, HATUCAHUS TTHCEM,
COYMHEHUH, TOKJIa0B, pedepaToB, CO3IaHMs IPE3CHTALUH U JP.;

* HCIIOJIb30BaTh HH(POPMAIIHIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

* C03/1aBaTh HU(POBBIE PECYpChl PA3HOTO TUIIA U Ui PA3HBIX AyAUTOPHiA, COOIIOIAThH

MH(OPMAILIMOHHYIO TUTUEHY U TIPpaBuiia HHPOPMAITMOHHON 0€3011aCHOCTH.

IIpeaMeTHBbIE PE3YJIbTAThI

[IpenMeTHbIC pe3yabTaThl M3YYEHUS MIPEAMETHOM 06macT "Anredpa" T0JKHBI OTpaXaTh:

1) ¢opmupoBanme mnpeAcTaBICHWH O MaTeMaTHKE KaK O METOJAE IO3HAHHA
JEHCTBUTEIILHOCTH, TIO3BOJIAIOLIEM OIMUCHIBATH U U3Yy4aTh PEalbHBIC IIPOLIECCHI U SBJICHUS:

OCO3HaHUE POJIU MaTEeMaTUKH B pa3Butun Poccun u mupa;

BO3MOXHOCTb NPHUBECTH NPUMEPBI U3 OTEUYECTBEHHOM H BCCMPIpHOfI HCTOpUHn
MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ " UX aBTOPOB;

2) pa3BuTHE yMEHMH paboTaTh C y4yeOHbIM MaTe€MaTHYECKMM TEKCTOM (QHAJM3UPOBATh,
U3BJIEKaTh HEOOXOIMMYyI0 WH(POpPMAIMIO), TOYHO W TPaMOTHO BBIPAXKaThb CBOM MBICIH C
OPUMEHEHHEM MaTeMaTU4YeCKOH TEPMUHOJOTHMM M CUMBOJMKH, MPOBOJUTH KIACCHU(PUKAIH,
JIOTUYECKHEe 000CHOBAaHMSI, JOKa3aTeIbCTBA MaTEMAaTHUYECKUX YTBEP KICHUM!

OTHOIICHHA [BYX YHCCII, HAXOXKACHHUA IIPOLUCHTHOIO CHUHKCHHUA WK MPOUCHTHOTO
IOBBIICHHUA BCIINYUHBI,

PCHICHUC JIOTUYUCCKHUX 3a4a4;

3) pa3BuUTHE MPEACTABICHUNW O YUCIE M YHUCIOBBIX CHCTEMaxX OT HATypaJbHBIX [0
JEMCTBUTENIbHBIX YHCEJ; OBJAJCHUE HABBIKAMHM YCTHBIX, MUCBMEHHBIX, HWHCTPYMEHTaIbHBIX
BBIYHUCIIEHHI:

OTIEpUPOBAaHUE TOHITHSIMH: HATYpalbHOE YHWCIO, IEI0e YHUCIO, OOBIKHOBEHHAs! APOOb,
JecATUYHAs JPO0k, CMEMIAaHHOE YMCII0, PAIMOHAIBHOE YUCIIO, UPPAMOHATHHOE YHCIIO;

HCIIOJIb30BaHHUE CBOMCTBA 4YMCENl M 3aKOHOB apI/I(I)MCTI/I‘{eCKI/IX onepaum"{ C 4JuciiaMu Iipu
BBITIOJTHCHHUH BLI‘-II/ICHGHI/II\/'I;
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HCTOJIb30BaHUE MPU3HAKOB JETUMOCTU Ha 2, 5, 3, 9, 10 mpu BBINOJTHEHNWH BBIYKUCICHUN U
pELIeHUH 3a]1a4;

BBIITOJTHCHHUE OKPYIJTICHUS YUCEI B COOTBETCTBUU C ITPaBUJIAMU,;
CpaBHCHUC YUCCIT;
OIICHUMBAHMEC 3HAUCHUA KBAAPATHOI'O KOPHSA U3 IOJOXKUTCIBHOI'O LHEJI0Iro Yucia,

4) oBlIaJlcHUE CHUMBOJIBHBIM SI3bIKOM aireOpbl, MPUEMaMH BBIIOJHEHHS TOXKECTBEHHBIX
npeoOpa3oBaHUil BBIPAKEHUM, PEellIeHUs] ypaBHEHU, CUCTEM YpaBHEHH, HEPABEHCTB U CUCTEM
HEPABEHCTB, YMEHHS MOJICIHPOBATh pEallbHbIC CUTYAIllMd Ha S3bIKE anreOpbl, HCCIeI0BaTh
MOCTPOCHHBIE MOJIENIM C UCIOJIb30BaHUEM amrmapaTa aareOpbl, HHTEPIPETUPOBATh MOTYYSHHbBIN
pe3yJbTar:

BBIIIOJIHCHHUEC HCCIOXXHBIX Hp606p330BaHHﬁ JJIA  BBIYMCIICHUA 3HAYEHHH YHCIIOBBIX
BLIan(GHHfI, coacpiKamx CTCIICHHU C HAaTypaJdbHBIM IIOKa3aTcjieM, CTCIICHU C LCJIbIM
OTpULATCIIBHBIM ITOKA3aTCIIEM,

BBINTOJIHEHUE HECIIOKHBIX MPEOOpa3OBaHMA [ENbIX, TPOOHO PAIIMOHATBHBIX BBHIPAKCHUN H
BBIPQKEHUI ¢ KBaJpaTHBIMU KOPHSIMHU; PACKPbIBaTh CKOOKH, IPUBOAUTH MOJOOHBIE CllaraeMsble,
UCTIOJIB30BaTh (POPMYIIBI COKPALICHHOTO YMHOKCHUS;

PCUICHUC JIMHENHBIX U KBaJApaTHbBIX ypaBHCHI/Iﬁ U HCPABCHCTB, ypaBHeHI/Iﬁ U HCPABCHCTB,
CBOJAIIUXCA K JIMHCHHBIM WU KBaJApaTHbIM, CUCTEM ypaBHeHI/Iﬁ U HCPABCHCTB, I/1306pa)K€HI/Ie
peH_IeHI/Iﬁ HCPABCHCTB U UX CUCTCM Ha YHCJI0BOM HpHMOﬁ;

5) oBiageHue CUCTEMOW (PYHKIMOHAIBHBIX TOHSATHUN, PAa3BUTHE YMEHHUS MCIIOJIb30BaTh
byHKIIMOHATBHO-TpaUUECKUE TPEICTABICHUS ISl PELICHUS pPA3IUYHBIX MaTeMaTHUYECKUX
3a/1a4, JJI1 ONIMCAHUs U aHAJIN3a PealbHbIX 3aBUCUMOCTEM:

OIIpCACIICHUC IIOJOKCHHUA TOYKHM II0 €€ KOOpJHHATaM, KOOPJAHWHATBI TOYKH II0 C€C
ITOJIOKCHHIO Ha IMIIOCKOCTH,

HaxoXJeHue Mo rpaduKky 3HAYeHUH QYHKUUH, OOJACTH ONpeAeeHHs, MHOXKXECTBa
3HaueHUM, HyJael (yHKUHH, MPOMEXKYTKOB 3HAKONOCTOSHCTBA, IMPOMEXKYTKOB BO3pacTaHus U
yObIBaHHUs, HAUOOJBILIET0 U HAMMEHBIIETO 3HAaYeHUs! PYHKIUY;

MoCTpoeHue rpadrka JTMHEHHON U KBaApaTUYHON (YHKIUM;

OIICPpHUPOBAHUC Ha 0a30BOM YPOBHE MOHATHAMU: HOCICAOBATCIIBHOCTD, apI/I(l)MeTI/ILICCKaSI
nporpeccus, rcoMETpuICCKas IMMporpeCcCus,

UCIOJb30BAaHUE CBOMCTB JIMHEHHOM M KBagpaTH4HOW (YHKIMA W MX TpapuUKOB IpH
peLIeHNH 3a/1a4 U3 IPYruX y4eOHbIX MPEAMETOB;

6) oBnazeHHe MNPOCTEHIIMMM Ccrnoco0aMu MPENCTaBIEHUS M aHAINW3a CTATUCTHYECKUX
JTaHHBIX; (OpMHpOBAHHE NPEICTABICHUNH O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pealbHOM
MHUpE M O Pa3JIMYHBIX CIIOCO0AaX MX M3Y4YEHHUs, O NPOCTEHIINX BEPOATHOCTHBIX MOJEISX;
pa3BUTHE YMEHUHN H3BJIEKaTh MH(OpMAIMIO, MPEICTaBICHHYI0 B TaOiauIax, Ha guarpammax,
rpadukax, ONMCHIBaTh M aHAJU3UPOBATh MACCUBBI YUCIIOBBIX JAHHBIX C TOMOIIBIO MOJXOSIINX
CTaTHUCTUYECKUX  XapaKTEpUCTUK, HCIOJb30BaTh MOHMMAHHWE BEPOATHOCTHBIX CBOWCTB
OKPYXKaIOIIMX SBJICHUN NIPU NPUHATUHN PELICHUN:

CbOpMI/IpOBaHI/Ie NpEaACTaBICHUA O CTATUCTUUYCCKHUX XAPaKTCPHUCTHUKAX, BCPOATHOCTH
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CITy4altHOTO COOBITHS;
pelIeHre TPOCTEHIINX KOMOMHATOPHBIX 3aa4;
OIpEJICJICHUE OCHOBHBIX CTATHCTUYECKUX XapPaKTEPUCTUK YHUCIOBBIX HAOOPOB;
OILICHUBAHHNEC U BBIYUCIICHUC BECPOATHOCTU COGBITI/ISI B HpOCTCfIH.IHX clrydasiax,

HaJIN4YUC NPEACTABICHUA O POJIHU IMMPAKTHYCCKU JOCTOBEPHBIX U MaJIOBEPOATHBIX CO6I)ITPIﬁ,
O POJIM 3aKOHa OOJIBIIIKMX YHCEl B MACCOBBIX SABJICHHUAX,

YMEHHUEC CpaBHHUBATH OCHOBHBIC CTATUCTHYCCKUEC XapaKTCPUCTUKHU, ITIOJTYUCHHBIC B ITPOLIECCE
pelicHusd HpHKHaHHOﬁ 3aaa4u, U3y4CHHUA pCaJibHOT'O ABJICHUA,

9) pazBuTHE yMEHUN MPUMEHATH U3YUCHHBIE MMOHATHS, PE3YIbTAThl, METObI Ul PELICHUS
3a/1a4 MPaKTUYECKOIO0 XapakTepa M 3a4ad U3 CMEXHBIX JUCUUIUIMH C HCIOJB30BaHUEM IIPU
HEOOXOUMOCTH CIPABOYHBIX MAaTEPHAIOB, KOMIIbIOTEPA, MOJIb30BATHCS OLIEHKON M MPUKUIKON
MIPU IPAKTUYECKUX pacyeTax:

PacCIiO3HaBaHNEC BCPHBIX U HCBCPHBIX BLICKaSBIBaHHﬁ;
OLICHUBAHHNEC PC3YyJILTATOB BBIYHCIICHHI IIpH pCHICHUHN NPAKTUYICCKUX 3a/1a4;
BBIITOJIHCHHUEC CPABHCHUS YUCCII B PCAJIBHBIX CUTYalUAX

HCIIOJIB30BaAHHUEC YHMCJIIOBBIX BI)Ipa)KeHI/Iﬁ Inpu pCHICHUHN MNPAKTHYCCKUX 3aJad U 3aJad H3
APYyrux y‘le6HbIX MpEeaAMCTOB,

peleHre MPaKTUYECKHX 3a/1a4 ¢ IPUMEHEHNEM MPOCTEHIINX CBOMCTB QUTYD;

BBITIOJTHEHUE MPOCTEUIINX MOCTPOCHUN M HM3MEPEHUN Ha MECTHOCTH, HEOOXOJHMBIX B
pEATIbHOM )KU3HU;

BBIHyCKHI/IK HAYIUTCH B 7-9 kaaccax (I[.]'[H HCI0Jb30BAHNSA B IIOBCETHEBHOM KU3HU H
o0ecnevyeHHus BO3MOKHOCTH YCneurHoro nmpoaoJizKeHus 06p33OBaHI/IH Ha 02a30BOM ypOBHe)
9J1eMeHThI TCOPUHU MHOKECTB U MaTeMaTH4eCcKoil JOruKu

e OnepupoBaTh Ha 6a30BOM ypoBHe! MOHATHAMH: MHOKECTBO, SJE€MEHT MHOXKECTBA,
ITOJAMHOK€ECTBO, IPUHAJICKHOCTb;

®  33]aBaTh MHOXKECTBA IIEPEUYNCIICHHEM UX JJIEMEHTOB;

® HaXOJUTh NepeceueHune, 00beTMHEHNE, TOAMHOKECTBO B MPOCTEHIINX CUTYALHX;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSMHU: ONpEAETIeHHE, aKCHOMa, TEeOpeMa,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS TOATBEPKIACHUS CBOUX BbICKA3bIBAHMIA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:

®  UCNOJNB30BaTh TpauuecKoe MPEACTaBICHHE MHOMECTB JUIsl OMUCAHUS peabHbBIX

MIPOLIECCOB U SIBJICHUH, PU PELICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.

1 351ech 1 manee — pacro3HaBaTh KOHKPETHbIE IPUMEPHI OOIIMX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITOIHATH
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEUIIMMU CBOMCTBAMU IIOHATUMN, KOHKPETU3UPOBATh IPUMEPAMHU
00I1I1e TOHSTHS.
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Yucaa

e OmepupoBaTh Ha 6a30BOM YPOBHE MOHSTHUSMH: HATYpPabHOE YHCIIO, I[EI0e YHUCIIO,
OOBIKHOBEHHast JpoOb, JAecATHYHas JpoOb, CMemlaHHas JpoOb, palHOHAIbHOE YHUCIIO,
apuMETUUECKHI KBaJIpaTHBIN KOPEHb;,

®  ICIIOJIb30BATh CBOMCTBA YMCEIN U MIPAaBUJIA ACHCTBUI IPHU BBHITOJIHEHUHN BBIYUCIICHUN;

®  JCIOJIb30BaTh MPU3HAKYU JAEIUMOCTU Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUN BBIYUCICHUN
U pPELICHUH HECIOXKHBIX 3a7ay;

®  BBINOJHATH OKPYIJICHUE PALIMOHAJIBHBIX YMCETI B COOTBETCTBUU C MPABHIIAMU,

®  OILICHMBATh 3HAYEHHUE KBAJAPATHOT'O KOPHS U3 MOJOKUTEIBLHOTO 1EJI0r0 YUCIIa;

®  pacro3HaBaTh PallMOHAJIbHBIC U UPpPALMOHATBHBIC YUCIIA,

e  CpaBHHUBATh YHKCIIA.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  OICHUBATh PE3YJbTAThl BHIYUCICHUN MPU PELICHUH MPAKTUYECKUX 3a]1aY;

®  BBINOJHATH CPABHEHUE YHCET B PEATbHBIX CUTYAIIMSIX;

®  COCTaBJIATh YHCJIOBBIC BBIPAKEHUS MPU PEUICHUHM MPAKTHUECKUX 3a/ad U 3a7ad u3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxknecTBeHHBbIE IPe0OPa30BAHUA

e BrimonHATh HECHOXKHBIE MpeoOpa3oBaHUsS Ui BBIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIPDAKEHHM, COJEP)KAIMX CTENEHU C HATypalbHBIM [OKa3aTeleM, CTENEHH C IIeJIbIM
OTpHUIATENIbHBIM ITOKa3aTeNeM;

®  BBIMNOJHATH HECIOXKHBIE MPEOOPA30BAHMS IIENBIX BBIPAXKEHUN: PACKPHIBATh CKOOKH,
MPUBOUTH MOJOOHBIE CIaraeMbie;

®  HCHOJIb30BaTh (OPMYJIBI COKPAIEHHOTO YMHOXXEHHS (KBaJapaT CYMMBbI, KBaapat
pa3HOCTH, Pa3HOCThH KBAJIPATOB) TS YIIPOLICHHS BRIYUCICHUN 3HAYCHHUH BHIPAKEHUM;

®  BBHIMOJHATH HECJOXKHBIE TMPEeoOpa3oBaHUsl APOOHO-IMHEWHBIX BBIPAKCHUN H
BBIPXKEHHI C KBaJpaTHBIMU KOPHSIMH.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

® [IOHMMAaTh CMBICII 3aMMCH YKCIIa B CTAHJAPTHOM BH/JIE;

e  omepupoBaTh Ha GA30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3AIHCh YUCIIA».
YpaBHeHHUs M HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHITHIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
yYpaBHEHHUE, KOPEHb YPaBHEHHUS, PEIICHHE YpPAaBHEHUs, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;

L4 MMPOBEPATH CHIPABCIIMBOCTb YU CJIOBBIX PABCHCTB U HCPABCHCTB,
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e peulaTh JIMHEHHBIC HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOAAILIMECH K
JIMHEUHBIM;

®  pemiath CUCTEMBbl HECTIOKHBIX TMHEWHBIX YpaBHEHHH, HEPABEHCTB;

®  IIPOBEPATH, SABIACTCS JIM JAHHOE YHCIIO PELIEHUEM YPaBHEHUS (HEPABEHCTBA);

e  peulaTh KBaJpaTHbIC YPaBHEHUS 10 GOpMYJie KOpHEH KBaJpaTHOTO ypaBHEHMUS;

e y300pa)kaTh pelICHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOH MPsIMOM.

B noBceHeBHOI KM3HHM M IPU U3YYEHHH JPYTIHX NPEAMETOB:

®  COCTaBJIATh M peIlaTh JMHEHHbIE ypaBHEHUs NP PEIICHUH 3a/1a4, BO3HUKAIOIIUX B
Jpyrux y4yeOHBIX MpeaMeTax.

DOyHKUUHA

e Haxonuth 3HaueHue QYHKIMHU 1O 33JAHHOMY 3HAUEHHIO apTyMEHTa;

®  HAXOAUTh 3HAYCHME apryMEHTa MO 33JaHHOMY 3HAYCHHMIO (DYHKIMM B HECIOMKHBIX
CUTYaIHsX;

® OMpeneNnaTh IO0JIOKEHHE TOYKH IO €€ KOOpAMHATaM, KOOpPAMHAThl TOYKHM IO €€
MOJIO’KEHUIO HAa KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduKy HaxXoAuTh OOJACTh ONpEAEICHUS, MHOXECTBO 3HAYCHUH, HYIH
(GyHKIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, TIPOMEXYTKM BO3pacTaHHs W  yOBbIBaHUS,
HanOoJIbIIIee M HAMMEHbIIIee 3HAYCHUsT (DYHKIINU;

®  CTPOUTH TpaduK JUHEHHOU (DYHKIIHH;

®  TIPOBEPSATH, SABJIACTCS JIU AaHHBINA rpaduk rpadukoM 3a1aHHON GyHKIMK (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHATIBHOCTH);

e  ompeneniaTh NMPUOIIKEHHBIE 3HAYCHHUS KOOPIUHAT TOYKH TepeceueHHsi TpauKoB
byHKIIHI;

e omnepupoBaTb Ha  0a30BOM  ypOBHE  MOHATUSIMU:  IIOCJIENOBATEIbHOCTD,
apupMeTHUecKas IPOrpeccHsi, FreOMEeTpHUECKasi IPOrPeccHs;

e pemarh 3a7auyd HAa MPOTPECCHHM, B KOTOPBIX OTBET MOKET OBITh TMOJy4YeH
HEMOCPEeACTBEHHBIM NOJICUeTOM 0e3 mpuMeHeHUs (HopMy.

B noBceaHeBHOI :KM3HM M NIPU U3YYeHHUH JPYIUX NPeAMETOB:

®  HCNOJB30BaTh 'paMKU peabHbBIX MPOLECCOB U 3aBUCUMOCTEH IS ONpesieNeHus ux
CBOWCTB (HauOOJIbIIME M HAUMEHbIIME 3HAYEHUs, MPOMEXKYTKH BO3pAacTaHHWs U YObIBaHMA,
00JTaCTH TOJIOKUTENBHBIX H OTPHUIIATEIbHBIX 3HAUYSHHUH U T.11.);

®  UCNOJB30BaTh CBOMCTBA JMHEWHOW (PYHKIMHM U ee TpauK MpH PELICHUU 331ad U3
JIPYTUX y4eOHBIX MPEIMETOB.

CTaTHCTHKA U TeopHsl BePOSITHOCTEMH
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e lMerer mpeAcCTaBIEHHWE O CTAaTHCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemiath  NpPOCTEUIIME  KOMOWHATOPHBIE — 3aJadd  METOJAOM  MPSMOTO U
OpPraHU30BAaHHOTO TIepedopa;

®  MPE/CTaBIATH JAHHBIC B BUJIC TAOIUII, TUarpaMmm, rpaukoB;

e  yyuTaTh MH(OPMAIIHIO, IPEICTABICHHYIO B BHJIC TAOHUIIbI, JHArPAMMBI, rpaduKa;

®  ONpEICNIATh OCHOBHBIC CTATUCTUYCCKHE XapaKTCPUCTHUKH YHCIOBBIX HAOOPOB;

®  OIICHUBATh BEPOSATHOCTH COOBITHS B MPOCTEHIIINX CITyYasiX;

®  HMETh IIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YUCENI B MACCOBBIX SIBIICHUSX.
B noBceHeBHOM KU3HHM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  OICHMBATh KOJUYECTBO BO3MOXKHBIX BAPHAHTOB METOIOM Iepedopa;

® UMETh MPEICTABICHHE O pPOJIM MPAKTUYCCKH JIOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHI;

® CpaBHUBATh OCHOBHBIC CTATUCTHUYCCKHE XaPaKTEPHCTHUKH, TIOJYyYCHHBIC B IPOIECCE
peleHHs TPUKIIAIHOM 3a/1au, M3y4YCHHUsI PEATBHOTO SIBIICHHUS;

®  OIICHUBATH BEPOSTHOCTh PEaTHHBIX COOBITUH U SIBJICHUN B HECIIOKHBIX CUTYAIUSX.
TexcToBbI€E 3ama4N

e Pemarh HECIIOKHBIC CHOKETHBIC 3aJaYd Pa3HBIX THIIOB HA BCe apu(METHUYCCKHE
JEUCTBUS,

® CTPOWUTh MOJETb YCIOBHS 3ajaud (B BHJAE TaOJIMIbI, CXEMbI, PHCYHKA WIH
ypaBHEHHUS), B KOTOPOM NaHBl 3HAUEHHUS JBYX U3 TPEX B3aMMOCBS3aHHBIX BEIMYUH, C ILIETBIO
MOVCKA PEICHUS 3a/1a9H,

®  OCYHIECTBIIATH CIOCOO MOUCKA PElICHUs 33/1a4d, B KOTOPOM PACCYKICHHE CTPOUTCS
OT YCIIOBUS K TPEOOBAHUIO WJIM OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBIIATH IUJIAH PEIICHUS 33]1a9H;

®  BBIJCIATH ATAIMbBI PEUICHUS 33/1a4H;

® UHTEPHpPETUPOBATh BBIYMCIUTEIBHBIE pE3yJabTaThl B  3a7adye, HCCIEI0BaTh
MOJTyYEHHOE PEIlICHUE 3a1a4H;

®  3HATh pa3NU4Me CKOpocTell 00BEKTa B CTOSIUYEH BOJIE, MPOTUB TEUEHUS U TIO TEYCHHUIO
peKu;

e  pemiaTth 33Ja4YM Ha HAXOXKJIEHUE YaCTH YKCIIa U YUCIIa TI0 €r0 YacTH;

e pemath 3a7a4d  pa3HBIX TUIOB (HAa pPa0dOTy, Ha TOKYNKH, Ha JBIKEHUE),
CBSI3BIBAIOIINX TPHU BEIIMYMHBI, BBIJICISTH 3T BEJIMYUHBI U OTHOIICHUS MEXTy HUMH,

®  HaxOJUTh MPOIEHT OT YMCJA, YUCIO MO MPOIEHTY OT HEro, HaXOJWTh MPOIICHTHOE
CHW)KCHHE WJIH MPOIIEHTHOE MOBBINICHUE BEIMINHBL
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®  pelIaTh HECJIOXKHbIE JIOTUYECKUE 3a7]a4ul METOJJOM PACcCYkKACHUM.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  BBIIBUIaTh TUIIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAYCHUSX HCKOMBIX B 3ajiaue
BEJIMYUH (J1e71aTh TPUKUJIKY).
HUcTopusi MaTeMaTHKHU

e  OnuckiBaTh OT/ACJIbHBIC BBIAAIOLIMECS PE3YIbTaThl, IMOJYyYEHHBIE B XOJI€ Pa3BUTHUSA
MaTeMaTHKHU KaK HAayKH;

®  3HATH NPUMEPHl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOMN
Y BCEMUPHOH UCTOPUEH;

® [IOHMMAaTh POJb MAaTEMATUKH B pa3BuTUU Poccum.
MeTtoabl MATEMATHKU

e Bruibupare noaxomsimuid HM3y4EHHBIH METOA JJsl PEIICHUS H3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3a7ay;

e [IpuBoauTh mpUMEpPhl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B  OKpY’Karomei

JEUCTBUTEIILHOCTH U ITPOU3BCACHUAX NCKYCCTBA.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHC B 7-9 Kiaccax 1Jisl o0ecrnedeHus
BO3MO’KHOCTH YCIEIIHOT0 MPOAOJIKEeHUs 00pa3oBaHusi HA 0230BOM H YIJIy0JIeHHOM
YPOBHSIX
DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JTOTHKH

o  Onepuposamv® nousmuamu: onpeoeieHue, Mmeopema, aKCUOMA, MHOICECTEO,
XAPAKmepucmuKky MHONCECM8d, JIeMEeHm MHONCeCmed, Nycmoe, KOHeuHoe U OeCKOHeuHoe
MHOHCECMBO, NOOMHONCECMBO, NPUHAOIEHCHOCTb, BKTIOYEHUE, DABCHCTNBO MHOICECME,

®  U300padCamv MHONCECIEA U OMHOUIEHUE MHONCECE C NOMOWbIO Kpyeos Diiepa;

® onpeodenimvb  NPUHAONEHCHOCMb  DNIEMEHMA  MHOMCECMBY,  00beOUHeHUulo U
nepeceueHu MHOJCeCms;

®  3a0a6amb MHOJNCECMBO C NOMOWDIO NEPEUUCTeHUsT IIEMEHMO8, CLOBECHO20
ONUCAHUS;

®  onepuposamv  NOHAMUAMU.  BbICKA3LIGAHUE,  UCMUHHOCMb U JIONCHOCMb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHUL, ONepayulu HAO BbICKA3bIGAHUAMU. U, UIU, He,
VCII0BHbBIE BbICKA3bIBAHUS (UMNIUKAYUL),

®  CMpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIEAHULL.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

2 351ech U jlasiee — 3HATh ONPEJIENCHUE OHATHS, YMETh MOSCHATh €r0 CMBICII, YMETh HCIIOJIb30BaTh OHATHE U €TI0
CBOWCTBA NPH MTPOBEACHUH PACCYKICHHH, TOKAa3aTeIbCTB, PEIICHUH 3aa.
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®  Ccmpoumbs YenouKu yMO3aKuOYeHUll Ha OCHO8e UCNOIb308AHUS NPABUI IO2UKU,

®  UCNONL308AMb MHOMCECM8d, ONepayuu ¢ MHONCeCMBAMU, UX 2paguueckoe
npeocmasienue 0Jisl ONUCAHUS PEANbHbIX NPOYECc NPOYeccos U AGNeHUIL.
Yucaa

e Onepuposamv NOHAMUAMU: MHONCECMEO HAMYPAILHLIX YUCET, MHOINCECNBO YENbIX
yucen, MHONICECMBO PAYUOHANLHBIX YUCEeN, UPPAYUOHATbHOE YUCLO, K8AOPAMHbIL KOPEHb,
MHOCECMB0 OelticmBUMEeNbHbIX YUCE]l, 2EOMEeMPUYECKds UHMePpNpemayus HamypaibHblX, YeblX,
DPAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE]L;

®  NOHUMAMb U 00BACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTLe C UCHONb308AHUEM NPUEMOE PAYUOHATbHBIX
B8bIYUCTCHUU,

®  BBINOJHAMb OKPY2IleHUE PAYUOHANBHBIX YUCE] C 3A0AHHOU MOYHOCTbIO,

®  CpasHusamv payuUoOHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  NpedcmasAmsb payuoHAIbHOE YUCILO 8 8Ude 0eCAMUUHOU Opoou

®  YNOpA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpOOU,

o naxooums HO/ u HOK uucen u ucnonvs3oeams ux npu peueHuu 3a0adu.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  NpuUMeHAmb NPAsUNd NPUOIUINCEHHBIX BbIYUCIEHUL NPU peueHUuu NpaKmuieckux
3a0a4 u peweHuy 3a0a4 Opy2ux yueOHvIX npeomMemos;

®  GLINOAHAMb CPAGHEHUe De3VIbMAmMOo8 6bIYUCIEHUN NPU pPeuleHUuU NpaKmuiecKux
3a0ay, 6 mom yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,

® cocmasnamb U OYEHUBAMb HUCTIOBblE BbLIPANCEHUS NPU PeueHul NpaKmuiecKux
3a0a4 u 3a0a4 u3 opyaux y4eOHulX npeomemos,

®  3anuUCLIBAMb U OKPY2AMb YUCI08ble 3HAYCHUS PEAIbHbIX GEIUYUH C UCNOIb308AHUEM
PA3HLIX CUCmeEM UBMEPEeHUS.
ToxnecTBeHHBIEC IPE0OPa30BaAHUA

o  Onepuposamv NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKa3amenem, CmeneHu ¢
yenvlM ompuyamenbHblM noKazamenem,

®  GLINONHAML NPeodPA308aHUL UYENbIX BbIPANCEHUU: Oelicmeusi ¢ 00HOYIeHAMU
(cnoxcenue, evluumanue, YMHOJNMCEHUE), OelCmEUsi ¢ MHO2OUIEHAMU (CllodceHue, 8bluumanue,
VMHOJICEHUe);

®  GLINONHAMb PA3NOJHCEHUE MHO20UNEHO8 HA MHOMXCUMeENU OOHUM U3 CHOCODO08:
8bIHECeHUe 3a CKOOKY, SPYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUEHHO2O YMHONCEHUS,

®  guI0enaAmsb K8AOpam CyMmbl U pazHOCMu 0OHOUNEHO8,

L4 pacmadbzeamb HA MHO MCUmeiu K@adpaWIHbllZ mpexuien,

17



®  GLINOAHAMbL NPeOOPAOBAHUSL  BLIPANCEHUL, COOEPAHCAUUX CMENeHU C YeablMu
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums Oom 3anucu 6 6ude CmeneHu ¢ Yeavim
ompuyamenbHblM NOKA3amenem K 3anucu 8 uoe opoou;

®  GLINOAHAMbL NPeodPa308aHusi OPOOHO-PAYUOHANLHLIX BbIPANCEHUU: COKpAWeHUe
Opobetl, npusederue aneebpaudeckux opooetl Kk 00wemy 3HaMeHameno, ClONCeHUe, YMHONCEHUE,
OenleHue aneebpauyeckux opodell, 8036edeHue aneedpauyeckol 0poou 8 HaMmypaibHyo U Yeiyro
OMPUYAMENbHYIO CIeNneHb,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

®  guldenAmb K8AOpam CyMMbl UIU PASHOCMU OBYYLEHA 6 BbIPAICECHUSX, COOEPICAUUX
K8aOpammbvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.
B noBce1HeBHOM KU3HHU M NIPH U3YUYEHHH APYTUX MPEIMETOB:

®  BLINOIHAMb NPEOOPA30BAHUSL U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
suoe;

®  GLINOAHAMbL NPeoOPA306aAHUs ANCeOPAUUECKUX BbIPAJICEHUN NPU peuleHuu 3a0ay
Opyeux yueOHbiX npeomMemos.
YpaBHeHUsI 1 HEPABEHCTBA

e  Onepuposams NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb YDAGHEHUs, PeleHue
HEepPAaseHCcmeda, PAGHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus YpaeHeHus (HepaseHcmad,
cucmemvl YpaGHEeHUIl UlU HEPABEHCME);

®  pewamv JUHEUHblE YPAGHEHUs U VPABHEHUS, CEOOUMbIE K JUHEUHbIM C NOMOWbIO
MOANCOECMBEHHBIX NPEOOPAZ0BAHULL,

®  pewamv KEAOpamuvle YPAGHEHUs U YPAGHEHUs, CBOOUMble K KE8AOPAMHBIM C
ROMOWBIO MOACOECMBEHHBIX NPEO0OPA306AHUIL,

®  pewams OpoOOHO-TUHEUHbIE YPABHEHUS,

® pewams  npocmetiuiue  UPPAYUOHANbHLIE  YPAGHEHUS  6UOA f(x) =a,
NATENCIOE

n
®  pewams ypagheHus suda X =4d;

®  pewiambsp YpaeHEeHUA cnocobom PAa3024CEeHUA HA MHOJMHCUmMeNIU U 3aMEHbL nepemeHHOL?;

L4 UCNONIb306AMb Memoo uHmepeanlos ons PpeuleHusl yeivlx u 0p06H0'pal4u0HClJZbelX
HepaeeHcme,

¢  pewambsp JAUHElHble YpasHeRUA U Hepaserncmea ¢ napamempamu,

®  pewambsp HeClOdHCHble Keadpameze YpaeHerus ¢ napamempom,

®  peuuambsv HeClOMHCHble cucmembol JUHEUHBIX ypaeHeHuﬁ C napamempamul,
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®  peuams HeC0NHCHbLE YPABHEHUS 8 YEbIX YUCTAX.
B noBce1HeBHOM KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

® cocmasnams U peulamv JUHeliHble U K8AOPAMmHbvle YPAGHEeHUs, VPAGHEeHUs, K HUM
€800AWUECs, CUCMEMbl TUHEUHbIX YPAGHEHUl, HEPABEHCME NPU PeueHUU 3a0ay Opy2ux y4eOHbIxX
npeomemos;

®  GLINOAHAMbB OYEHKY NPABOON0000Us. pe3yIbmamos, NOAYYAeMblX NpU peuleHuu
JIUHENHbIX U KBAOPAMHBIX YPAGHEHUL U CUCTeM JUHEUHbIX YPAGHEeHUll U HEPABEHCME Npu
peuieHuu 3a0a4 Opy2ux yueoHvIX npeomemos;

®  guIOUpamb COOMBEMCMBYIOWUEe YPABHEHUS, HEPABEHCMBA UMW UX CUcmemvl OJisl
COCMABIEHUSI MAMEMAMUYecKol Mo0elu 3a0aHHOU PealbHOU CUmyayuu uiu NnpukiaoHou
3a0auu,

®  yMemb UHMEPNPEeMUpo8amsv NOJYYEHHbI NPU PEUeHUU VPAGHEeHUs, HEPABeHCMEa
UnU cucmembul pe3yibmam 8 KOHmeKcme 3a0aHHOU PeaibHOl CUMyayuu uiu NPUKIAOHOU 3a0adu.
DOyHKIUHA

e Onepuposamsb RNOHAMUAMU: DYHKYUOHANbHAS 3A8UCUMOCTb, (DYHKYUA, 2paguK
@yHKyuU, cnocobvl 3a0anus QyHKYUU, apeymMeHm u 3navenue Qyukyuu, oonacmes onpeoenenus u
MHOJICECMBO  3HAYEHUN  (YHKYuU, HYIu @OYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YeMHOCMb/He4emHOCMb YHKYUU,

e cmpoumv  epaguku  JTUHEUHOU, K8aopamuynol  (YHKYu, obpamuotl

NPONOPYUOHATILHOCTU, PYHKYUU 8UOA: Y = A+ Lb vy =~xy=3x, y=|x;
X+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpa308aHus epagpura
pyuxyuu Y=F(x) ona nocmpoenus epapuxos gynkyuii y — af (kx +b)+c

® cocmasnams ypaeHeHus NpAMOU N0 3A0AHHLIM YCI0BUAM: NpPOX0oaujeli yepe3 0ge
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsiyell uepe3 OAHHYIO MOYKY U NAPALIeNbHOU
OaHHOU NPAMOU;

® uccrnedogamsv GYHKYUIO No ee cpaguxy;

®  HAXOO0UMb MHONCECMBO 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOIHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYULL,

®  onepupogamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUPMEMUUECKasi NPopeccus,
2eomMempuieckas npocpeccusi;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPUUECKYIO NPOSPECCUIO.
B noBceHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  UIIOCMPUPOBATL C NOMOWLIO ePAPUKA PeAbHYIO 3a8UCUMOCTb UTU NPOYeCcc NO UX

xapakmepucmuxkam,
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®  UCNONL308AMb CEOUCMBA U SPAPUK K8AOPAMUUHOU (YHKYUU NPU PeleHUU 3a0ay U3
Opyeux yueOHbiX npeomMemos.
TexcToBbIE 3a1a4H

e Pewamb npocmeie U CIOJHCHblE 3A0A4lU PA3HLIX MUNOS, a4 MAaKHCe 3a0a4u
NOBbIULEHHOU MPYOHOCIUL,

®  UCNONL308aMb PA3HbIE KpAMKUE 3aNUCU KAK MOOeIU MeKCMO8 CLONCHBIX 3a0ay OJisl
NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paziuuames mMooeib MeKxcma u Mooeib peuenus 3a0a4i, KOHCMpPYyupoeams K 0OHO
MoOenu peulerust HeCI0HCHOU 3a0ayu pazuvle MoOeau MeKCma 3a0a4u;

®  3Hamb U NpuUMeHaAmb 004 cnocoba NOUCKa pewieHuss 3a0ay (om mpebO8aHus K
VCA08UIO U OM YCI08USL K MPEDOBAHUI0);

®  MOOenUpo8amsb paccylcOeHUs npu NOUCKe Peulenuss 3a0ay ¢ NOMOWbIO 2pag-cxembl,

®  gblOeNAMb IMANbL peuleHUs 3a0adU U COOEPIHCAHUE KAHO020 2manda;

®  yuemb 8bIOUPAMb ONMUMANLHBIL MEMOO peuleHusi 3a0a4u U 0CO3HAB8AMb B8blOOD
Memooa, paccmampuéams paziuyHble Memoobl, HAXOOUMb PA3Hble peuleHus 3a0aqi, eciu
B03MOJICHO,

®  QHAIUBUPOBAMD 3aMPYOHEHUs. NPU PEUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHBIE NPeodPA308AHUS NPEONONCEHHOU 3a0ayl, KOHCMPYUPOBAMb
HOBble 3a0a4u U3 OAHHOU, 8 MOM HYucie 0opamHvle;

®  UHMeEpnpemuposams  GbIUUCIUMENbHbIE pe3yabmamysl 8 3adave, UCCLe008amb
NOJYYEHHOE peueHUe 3a0a4u,;

®  QHAMUBUPOBAML  BCEBOZMOMNCHBIE —CUMYAYUU  G3AUMHO20  PACHOJIONCEHUSI  O8YX
00beKMOo8 U UBMEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOPOCMmb, 6peMsl,
paccmosiHue) npu peuleHuu 3a0ay Ha O0s8udceHue 08YX 00beKmo8 KaK 8 O0OHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPABTIEHUSX,

®  UCCTe008aMb BCEBOZMONCHBIE CUMYAYUU NPU PeUeHUU 3a0aY Ha 08UdCEHUe N0 DeKe,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

®  peuwams pazHOOOPA3HblE 3A0aYU «HA HACMUY,

® pewams U 0OOCHOBLIBAMb CBO€ peuleHuUe 3a0ay (8bl0eNsAMb MAMEMAMUUECKYHO
OCHOBY) HA HAXONHCOEHUe YaCmU YUCAA U YUCTA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABaMb U 0OBACHAMb UOEHMUYHOCMb 3A0AY PA3HBIX MUNOE, CEA3LIBAIOUUX MPU
eenuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUJCEHUE), 8bl0ENAMb IMU GENUYUHBL U OMHOULEHUS
MedHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpPYupoeamv cOOCMBEHHble 3a0ay

YKA3AHHbIX MUnoes,
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®  grAO0emb OCHOBHBIMU MEMOOAMU PEUEHUS 3A0a HA CMeCU, CNIABLL, KOHYEHMPAYUul,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCIIe, CLONCHbLE NPOYEHMbL ¢ 0O0CHOBAHUEM,
UCNONIL3YSA pa3Hble CNOCOObL,

®  pewams jo2uHecKue 3a0a4u Pa3HbIMU CnOCobamu, 8 mom yucie, ¢ 08yMsl OIOKAMU U
¢ mpemsi 610Kamu OAHHBIX C NOMOWBIO MAOIUY;

® pewams 3a0a4u N0 KOMOUHAMOPUKe U Meopuu 6eposimHOCmell HA OCHO8E
UCNONIL30BAHUS UZYYEHHBIX MEMOO08 U 0O0CHOBLLBAMb PeuleHUe,

®  peuiams HeCl0ACHbIE 3a0ayU N0 MAMEMAMU4ecKol CIMamucmuKe,

®  0snademb OCHOBHBIMU MEMOOAMU PEUEHUs. CIONCEMHBIX 3a0ay. apu@dmemuyecKull,
aneebpauveckuil, nepebop 8apUAHmMo8, 2eoMempulecKull, 2paguyeckull, NPUMEHIMb UX 8 HOBbLX
1O CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  gbloenamb Npu peuieHuu 3a0ay XapaxKmepucmuKky paccmMampusaemol 8 3aoaue
cumyayuu, OmauyHbvle Om peabHblX (me, Om KOMOpPbIX aOCmpasuposaIucs), KOHCMpyuposams
HOBble CUMYayuu C Y4emom 3Mux Xapakmepucmuk, 8 YACMHOCMU, NPU PeueHuu 3a0ay Ha
KOHYEeHMpayuu, y4umsléams NIOMHOCHb 8elecmad;

®  pewams u KOHCMPYUPOBAMb 3A0ayU HA OCHOBE PACCMOMPEHUS. PeAIbHbIX CUMYayull,
8 KOMOopbvIX He mpedyemcsi MOYHbLL 8bIYUCIUMETbHBIU Pe3YIbIMam,

®  pewams 3a0ayu Ha 0BUICEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCTEMbL OMCYemd.
CTaTHCTHKA U TeOpHs BEePOSITHOCTEMH

o  Onepuposamv HOHAMUAMU: CMOAOUAMbBlE U KpPYeosble Oudspammul, Mmadauywl
O0aHHbIX, cpedHee apupmemuueckoe, Meouand, Hauborvuee U HauMeHbulee 3Ha4eHUs 8b100PKU,
pazmax ebloopKu, OUCHepCUsi U CMAaHOapmMHOe OMKIOHEeHUE, CLYYAUHASI USMEHUUBOCHb,

® uzgneKkamv UHpOpPMAYUIO, NPEeOCMABNIEHHYI0 6 madbIuyax, Ha Ouaspammax,
epaguxkax;

® cocmasnsimes madIUYsl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv HOHAMUAMU: DAKMOPUAT YUCIA, NEePEeCMAHOSKU U COYeMAaHUs,
mpeyeonvhuk Ilackans,

®  NpUMEHAMb NPABUTIO NPOU3EEOCHUSI NPU PeUeHUU KOMOUHAMOPHBIX 3a0at,

®  onepuposamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAYYAUHBIL 6blOOp, UCHbIMAHUE,
NeMeHmapHoe CiyyailHoe codvimue (UCxo0), Kiaccuueckoe onpeoeieHue eposmHOCmU
CYYAIHO20 COObIMUSL, ONePayUlU HAO CLYYAUHBIMU COOLIMUAMU;

®  npedcmasiamov UHGOPMAYUIO ¢ NOMOWDBIO KpYy208 Diliepa;

® pewams 3a0a4u  HA BLIYUCIEHUE BEPOSIMHOCMU C NOOCUEMOM KOJIUHeCmed

68APUARNIOB C NOMOULbIO KOM6MHClmOpuKu.
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B noBceHeBHOM KU3HM M TIPH M3YYECHHH APYTUX NPeJIMETOB:

®  u361eKamo, UHmMepnpemuposams u npeobpazoewiéans ungopmayuro,
NPeoCmasiennyio 6 madauyax, Ha Ouazpammax, 2pagukax, Oompaxicarowylo Cceolucmed u
XapaxmepucmuKu peanbHblX NPpoyecco8 u A61eHuUl;

® onpedenamv CcmamucmuiecKkue XapakmepucmuKku — blOOpoK no  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3A8UCUMOCIU OM Yelu peueHus 3a0ayu;

®  OYeHUBAmMb 8EPOSMHOCIb PEANIbHBIX COOLIMULL U SIGNEHU.
HUcTopusi MaTeMaTHKHU

o Xapakmepuzoeamv 6K1A0 GbLOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX obnacmel;

®  NOHUMAMb PONb Mamemamuku 6 pazeumuu Poccuu.
Metoabl MaTeMaTHKH

e Ucnonv3ysa u3zyuenHvle Memoovl, HNPOGOOUMb OOKA3AMENbCMBO,  bINOJHAMDb
onpogepoicenue;

®  guIOUpamMb U3YUEHHBIE MEMOObL U UX KOMOUHAYUU OJisl peuleHUus MamemamuiecKux
3a0au,

®  UCnONL306aMb Mamemamuyeckue 3HaAHus ONsl ONUCAHUS 3AKOHOMepHOCcmel 6
OKpYydIcaioujetli OeucmeumenbHOCmuy U NPOU3Ee0eHUAX UCKYCCMEa,

®  NpuMeHAmb  npocmeuwiue  NPOSPAMMHbIE  CPeocmed U INEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MAMeMAmMUu4ecKux 3a0au.
BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCA B 7-9 Ki1accax JJIsl yCIECIIHOTO
NPOAOJIKeHUsI 00pa30BaHUs HA YIUIy0JIeHHOM YPOBHeE
DJIeMeHThbI TeOPMU MHOKECTB 1 MATEeMaTHYeCKOI JIOTUKH

e CB0GOIHO ONEPHPOBATH® TOHATUAMH: MHOKECTBO, XapaKTEPUCTHKHM MHOXKECTBA,
AJIEMEHT MHOXKECTBA, IyCTO€, KOHEYHOE U OECKOHEUYHOE MHOXECTBO, IOJAMHOXECTBO,
MIPUHA]JIEKHOCTb, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/JaHE MHOXKECTBA;

®  33/1aBaTh MHO>KECTBA Pa3HBIMU CIIOCOOAMH;

®  IIPOBEPATH BBINOJIHEHUE XapAKTEPUCTUUYECKOIO CBOMCTBA MHOXKECTBA;

e CBOOOJHO ONEPHPOBATh MOHATUSAMH: BBICKA3bIBAHWE, HCTUHHOCTh M JIOXKHOCTb
BBICKA3bIBAaHUS, CIIOKHBIE U MPOCThIE BhICKA3bIBaHUS, OTPUIIAHUE BBICKA3bIBAHUI; HICTUHHOCTb U
JIO)KHOCTh YTBEPXKJIEHUS U €ro OTpPULAHUS, OMNEpalud HaJ BBICKA3bIBAHUSIMU: W, WIH, HE;

YCJIOBHBIC BBICKA3bIBAHUS (I/IMHJ'II/IKaI_II/II/I);

% 311ech 1 anee — 3HATH ONPEJIENEHNE MIOHATHS, 3HATh U YMETh JI0Ka3bIBaTh CBOMCTBA (IPU3HAKH, ECIIM OHU ECTH)
MOHSTHS, XapaKTEPU30BaTh CBSI3U C IPYTUMU MOHATUAMMU, IPEACTABIIAS OJHO IMOHATHE KaK 4acTb LEIOCTHOIO
KOMIUIEKCa, UCII0JIb30BATh IIOHSTHUE U €r0 CBOMCTBA IIPU IIPOBEIEHUH PACCYKIEHUM, 0KA3aTEIbCTB, PELLIEHUN
3a/1a4.
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®  CTPOUTH BHICKA3bIBAHUS C UCITOJIb30BAHUEM 3aKOHOB aJIre¢OPBI BHICKA3BIBAHU.
B noBceHeBHOI1 ;KM3HU M IPU W3YYE€HHH JPYTUX NPEAMETOB:

®  CTPOWTH PACCYXJICHHUS Ha OCHOBE MUCIIOIb30BAHMUS PABUII JIOTUKH;

®  HCIIOJIB30BaTh MHOJXKECTBA, OIEpallMM C MHOXECTBAMH, HUX rpaduueckoe
NpE/CTaBICHNUE IS OMMCAHUS PEalbHBIX MPOIICCCOB W SBJICHMIA, NMPH PEUICHUU 3aa4 JPYTHX
y4€OHBIX IIPEIMETOB.

Yucaa

e  (CB00OMHO OINEPUPOBATH MOHATHIMHU: HATYPATbHOE YHCIIO, MHOKECTBO HATYPAIbHBIX
YHUCell, IeJI0E YHCI0, MHOXKECTBO IICJIBIX YHCEN, OOBIKHOBEHHAs APOOb, JCCATHYHAS IPOOb,
CMEIIIAHHOE YHUCJIO, PAIMOHAIBHOE YUCIIO, MHOXKECTBO PAllMOHAIBHBIX YKMCEJI, HPPAIMOHAIBHOE
YKCJI0, KOPEHb CTENEHH N, JCHCTBUTEIbHOE YHCIO, MHOXKECTBO JICHCTBUTEIbHBIX HHCEI,
FCOMETPUYUCCKAs HMHTEPIPETALUS HATYypPaIbHBIX, IICNBIX, PalMOHAIBHBIX, JICHCTBUTEIbHBIX
YHCElT,

e [OHMMaTh H OOBSICHATH PA3HUIY MEXKIY IMO3UIMOHHON ¥ HENO3HIIMOHHOM
CHUCTEMaMH 3aIiCH YHCEIT;

®  TICPEBOJUTH YUCIIA U3 OJHOM CUCTEMBI 3aIUCH (CUCTEMbI CYMCIICHHS) B IPYTYIO;

e JIOKa3bIBaTh W WCIOJB30BATh MPU3HAKHM JeauMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U TIPOU3BENICHUS YMCE PH BBITIOJTHCHUY BBIYHUCIICHUHN M PEIICHUU 3371a4;

®  BBINOJIHATH OKPYIJICHHE PAIMOHAIBHBIX M HPPAMOHAIBHBIX YHCENl C 3aJaHHOM
TOYHOCTBIO;

®  CpaBHUBATh JICHCTBUTEIIBHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

e  YIOPSAAOYMBATH YMCIIA, 3alMCAaHHBIC B BHUIC OOBIKHOBEHHOW M JCCATHYHOM IpoOH,
YKCIIa, 3alMCAHHBIC C UCTIOIB30BAHUEM apU(PMETHIESCKOTO KBAJPATHOTO KOPHS, KOPHEH CTEIICHU
Ooublie 2;

e mHaxomuth HOJI m HOK wumcen pasHbIMH cIOCOOAMH M HUCIOJNB30BaTh WX IPH
peIICHUH 3a/1aY;

®  BBHINOJHATH  BBIYHCICHHS W NPeoOpa3OoBaHUs  BBIPAKEHHUM,  COJEPIKAIIUX
JICHCTBUTENIbHBIC YHCIIA, B TOM YHUCIIC KOPHH HATYPaIbHBIX CTCIICHEH.

B noBceaHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

®  BBINOJHATHL U OOBSICHATH PE3yJIbTAThl CPABHEHHS PE3YJIbTATOB BBIYUCICHHH IMPH
pELICHUH MPAKTUYECKHUX 3a/1a4, B TOM YHCJIEe MPUOIMKCHHBIX BBIYMCICHHUH, UCTIONB3Ys Pa3HbIC
CrocoObl CpaBHEHMUI;

e  3aMUCHIBATh, CPAaBHUBATh, OKPYIJIATH YHCJIOBBIC JaHHBIE PEATbHBIX BEIUYMH C

HCIIOJIb30BAHUECM PA3HBIX CUCTEM U3MCPCHUS
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®  COCTaBJIATH U OLIEHWBATH PA3HBIMHU CIIOCOOAMM YMCIIOBBIE BBIPAKEHUS MPU PELICHUN
MPAKTUYECKHX 33724 U 3a7a4 U3 JPYTUX yUYEOHBIX MPEIMETOB.
ToxnecTBeHHbIE IPe00pPa30BaAHUS

e  CB00OMHO OMEPUPOBATH MOHATUSIMHU CTETICHH C IEJIBIM U IPOOHBIM TTOKA3aTEIIeM;

®  BBHINOJHATH JIOKA3aTE€JIbCTBO CBOMCTB CTENEHHU C IEJBIMA U JPOOHBIMU
MOKa3aTeIsIMHU;

®  ONEpUpOBATh MOHATHSAMHU «OAHOUWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOU
MEPEMEHHOI1», «MHOTOWIEH C HECKOJbKHUMH IMEePEMEHHBIMUY, KO3((UIMEHTH MHOTrOYIeHa,
«CTaHJapTHAas 3alliCh MHOTOYJIEHA), CTENIEHb OJTHOYJICHA U MHOTOUJICHA;

e CBOOOJTHO BIIAJICTh MpPUEMaMHU TPEOOpa3OBaHUs ILEIBIX U JAPOOHO-PAIMOHATBHBIX
BBIPAXKEHUI;

®  BBINOJHATH PA3J0KEHHE MHOTOWICHOB HAa MHOXHUTEIH Pa3HbBIMU CHocobaMu, ¢
MCIIOJIb30BaHNEM KOMOUHAIIUHN pa3InYHbIX IPUEMOB;

® HCIIOJIb30BaTh TeopeMmy Buera u TteopeMy, oOpaTtHyio Teopeme Buera, s moucka
KOpHEW KBaJpaTHOTO TPEeXWJeHa M Ul pelIeHUs 3a/1ad, B TOM YMCIIe 33/1a4y C IapamMeTpaMu Ha
OCHOBE KBaJIpaTHOI'O TPEXWJIEHA;

®  BBINOJIHATH JEJIEHUE MHOTOYJIeHAa HA MHOTOYJIEH C OCTaTKOM;

e  JIOKa3bIBaTh CBOWMCTBA KBAJIPATHBIX KOPHEH M KOpPHEH cTeneHu N;

e  BBINOJHATH MIPEOOPa30BaHUS BBIPAKEHUH, COJEPKAINX KBaJpaTHbIe KOPHHU, KOPHHU
CTEreHH N,

e CBOOOJHO OMEPHPOBATh MOHITHIMH «TOXKIECTBO», «TOXIECTBO Ha MHOXKECTBEY,
«TOXJIECTBEHHOE NPeo0pa3oBaHUE»;

L4 BBITIOJIHATL  PAa3JIMYHBIC Hp606p330BaHI/I}I BBIpa)I(eHHﬁ, COoACpKalnx MOAYJIN.

() =
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

®  BBINOJIHATH NPeoOpa3oBaHUsl U JEHCTBUS ¢ OYKBEHHBIMU BBIPAKEHUSIMU, YHUCIIOBbIE
K03 (UIIMEHTHI KOTOPBIX 3alIMCaHbl B CTAH/IAPTHOM BUJIE;

° BBIIIOJIHATH Hp606p330BaHI/I${ palruoOHAJIbHBIX BBIpa)KeHI/Iﬁ npu peIICHHUMU 3aJdaqd
JIPYTUX y4eOHBIX MPEIMETOB;

e  BBINOJHATH NPOBEPKY MPABIONOAOOMS (PU3NYECKMX W XMUMHUYECKUX (QOpMyT Ha
OCHOBE CPaBHEHUSI pa3MEPHOCTEN M BaJIEHTHOCTE.
YpaBHeHHUs M HEPABEHCTBA

° CB060,}IHO OIICPHUPOBATE IIOHATUAMMU: YPABHCHUC, HCPABCHCTBO, PAaBHOCHUJIBHBLIC
YpaBHEHUsT U HEPABEHCTBA, YPABHEHUE, SBIIAIOLIEECS CIEICTBUEM JPYroro YypaBHEHUs,

YpaBHCHU:, PABHOCHUJILHBIC HA MHOXKCCTBC, PaBHOCHIIbHBIC Hp606pa3OBaHI/IH ypaBHeHHﬁ;
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e pemlaTh pasHble BUABI YPABHEHUH M HEPABEHCTB M HMX CHUCTEM, B TOM YHCIE
HEKOTOphIEC ypaBHEeHUs 3 U 4 cTeneHel, ApoOHO-pallMoOHaIbHbIE U UPPALMOHATBHEIC,

e 3HaATh TeopeMy Buera [u1s ypaBHEHUH CTEIICHU BBILLIE BTOPOU;

® [IOHUMAaThb CMBICI TEOPEM O PAaBHOCWIIBHBIX M HEPAaBHOCHUIIBHBIX IIPEOOpa3OBaHUAX
YpaBHEHHI U YMETh UX TOKa3bIBATh;

®  BIAJCTh Pa3HBIMU METOJAMH PELICHUs YPABHEHUI, HEPABEHCTB U UX CUCTEM, YMETb
BBIOMPATh METO]I PEIICHUSI 1 0OOCHOBBIBATH CBOW BBIOOD;

®  HCIMOJIB30BaTh METOJ WHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB, B TOM YHCIE IPOOHO-
PaLMOHATIBHBIX U BKJIIOYAIOUINX B €051 MPPAlMOHAIBHBIE BEIPAKEHUS;

e pemarh anreOpanyecKre ypaBHEHHUS M HEPABEHCTBA M MX CHCTEMBI C MapamMeTpamu
anreOpandecKuM U rpapuuecKuM METOaMU;

®  BJAJCTHh Pa3HBIMU METOJIAMH JIOKA3aTeIhCTBA HEPABEHCTB;

®  peulaTh ypaBHEHHUS B LIEJIbIX YUCIAX;

e u300pa)kaThb MHOKECTBA Ha IJIOCKOCTH, 3aJ[aBa€Mble YpaBHEHUSMHU, HEPABEHCTBAMU
U X CHCTEMaMH.
B noBcegHeBHOIi :KM3HU M PU U3YYeHUH IPYTUX NPeAMETOB:

®  COCTaBIIATh M PEIIATh YPaBHEHUS, HEPABEHCTBA, MX CHCTEMBI NPH PEUICHUU 3a/1ad
JpYruX y4eOHBIX IPEIMETOB;

®  BBINOJHATH OIEHKY INPaBIONONO0US pPe3ysNbTaTOB, TMOIYYaeMBbIX IPH PEIICHUH
pasIMYHbIX ypaBHEHUH, HEPABEHCTB M HX CHUCTEM IPU PELICHHWH 3aJad JPYrux Yy4eOHbIX
PEMETOB;

® COCTaBJIATH M pelIaTh ypaBHEHHUS M HEPABEHCTBA C MapaMeTpaMu IMpH pelIeHUH
3aJa4 APYrux y4eOHBIX MPEIMETOB;

®  COCTaBJIATh ypaBHEHHME, HEPABEHCTBO WJIM HUX CHCTEMY, ONHKCBHIBAIOLINE pPEaIbHYIO
CUTYaILMIO WM MPUKIIAJHYIO 3a/1a4y, UHTEPIPETUPOBATH MTOJIyYCHHbBIE PE3YIbTAThI.
DOyHKIUHA

e (CB0060AHO OmepUpPOBATh MOHATHAMM: 3aBUCUMOCTb, (YHKIIMOHAJIbHAS 3aBUCUMOCTbD,
3aBHCHMAasl M HE3aBUCHMas TepeMeHHble, QYHKIMS, crnocoObl 3amaHust (PyHKIIUU, apryMeHT H
3HaYeHne (YHKIHH, O0JIACTh ONPEICTICHUsI © MHOXKECTBO 3HAUYEHUsS! (QYHKIWMHU, HYIU (DYHKIIHH,
IPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh ()YHKIMM, HauOoiblllee W HauMEHbIIee
3HAYEeHUs, YETHOCTH/HEYETHOCTh (YHKIMH, MNEPUOAUYHOCTh (YHKUUH, Tpapuk (yHKIHH,
BEPTUKAJIbHAS, TOPU30HTAIbHAS, HAKIIOHHAS aCUMITTOTHI; Tpa(HK 3aBUCHMOCTH, HE SBIISIOIICHCS
dyHKuMEH,

e crpouTh Tpaduku (QYHKIUN: JHUHEWHOW, KBaApPATHYHOW, JPOOHO-THHEHHOM,

CTEIIEHHOH IIpH Ppa3HbIX 3HAYCHUAX IIOKA3ATCIIS CTCIICHH, y = |X| ;
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®  WCMONB30BaTh MNpeoOpazoBanus rpaguka QYHKIMH y — f (x) VIS TOCTPOEHHS
rpapuKoB pyHKIUH y = af (kx+b)+c

e  aHANU3UPOBATH CBOICTBA GYHKUMHU M BUJ rpaduka B 3aBUCKMOCTH OT [TapaMETPOB;

e CBOOOJHO  ONEPHPOBATH  TOHATHSAMU:  IOCJIEIOBATEIBHOCTh,  OrpaHUYCHHAS
II0CJIE10BATEIbHOCTh, MOHOTOHHO Bo3pacTaromas (yObIBarouias) Mociea0BaTeIbHOCTh, Ipeell
[I0CJIEI0BATENbHOCTH,  apu(MeTudeckas  NpPOrpeccus,  IeoMeTpuuecKas  Iporpeccus,
XapaKTEPUCTHUECKOE CBOUCTBO apu(hMETHUECKOH (TeOMETPUYECKOI) MPOrPECCHH;

® UCNONB30BaTh METOJ MaTeMaTU4YeCKOM MHIYKUMU [UId  BbIBOAA  (GoOpMyIl,
JI0Ka3aTeNIbCTBA PABEHCTB M HEPABEHCTB, PEIICHNUS 3a/1a4 Ha JEJIMMOCTb;

®  yCcleoBaTh [10CIIEe10BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

e pemlath KOMOMHHMPOBAHHBIE 33Ja4l Ha apU(PMETUYECKYI0 U TE€OMETPUUYECKYIO
IIPOrPECCUH.

B noBceHeBHOM KU3HM M TIPM U3Y4YEeHUH APYTUX NMPeJIMeTOB:

®  KOHCTPYHPOBATbh U MCCIENOBATH ()YHKIIMU, COOTBETCTBYIOIINE PEAIbHBIM IPOIIECCaM
U SIBJICHUSIM, WHTEPIPETHPOBATH IOJIYYCHHBIC PE3YJIbTaThl B COOTBETCTBHH CO CHEIM(DHUKOI
UCCIIEIyEMOT0 MPOLIeCcCca WM SBJICHHUS;

®  WCNOJNB30BaTh IrpadUKHU 3aBUCHUMOCTEH /ISl MCCIIEOBAHUS PEAbHBIX IMPOIECCOB U
SIBJICHUIA;

® KOHCTPYHpPOBATh M HMCCIENOBATh (DYHKIMH TPU PEUICHWU 3aad JPYTruX Y4eOHBIX
IPEIMETOB, HWHTEPIPETUPOBATh MOJYYEHHbIE PE3ylbTaThl B COOTBETCTBUHM CO CHELM(PUKON
y4eOHOTro npeaMeTa.

CraTHCTHKA U TeopHsl BepPOSITHOCTEMH

e (CB0060aHO OnepupOBaTh MOHATUSAMU: CTOJIOUATHIE U KPYTOBbIE JMArpaMMbl, TAOIHIIbI
JAaHHBIX, CpeHee aprudMeTHYecKoe, MeIMaHa, HauboJIblllee U HAaUMEHbIIIEe 3HAUYCHUS BHIOOPKH,
pa3max BBIOOPKH, TUCIIEPCHS U CTaHAAPTHOE OTKJIOHEHUE, Cly4yaiHas U3MEHYHBOCTH;

e  BbIOMpaTh Haubosee yA00HbIN criocob npeacTaBieHuss HH(GOpMalLnH, aIeKBaTHBIN €€
CBOICTBaM U LIEJISIM aHAJIU3a;

®  BBIYHCIATH YHCIIOBBIE XapAKTEPUCTUKHN BBIOOPKH;

e  cBOOOJHO ONEpPUPOBATh MOHATUIMHU: (aKTOpUal YKcia, IEPECTAHOBKH, COUETaHUS U
pa3MeleHus, TpeyronbHuk Ilackans;

e CBOOOJHO oOMNEpUPOBATh MOHATUSAMHU: CIY4YalHBIA OMBIT, CIy4allHBIM BBIOOP,
UCTIBITAHKE, JJEMEHTapHOe CcllyyailHoe coObITHe (MCXOJ), KJIacCHYEeCKOoe OINpeseieHue
BEPOSTHOCTH CIYyYalHOTO COOBITHSA, ONEpaluyd Haja CIy4alHbIMH COOBITUSIMH, OCHOBHBIE

KOMOHMHATOPHbIE POPMYJIBL;
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e CBOOOJHO OMEPUPOBATH TOHATHSIMH: CIyYalHBIA ONBIT, CIyYalHBIA BBIOOD,
UCTIBITAHNE, JJEMEHTapHOe CcllyyailHoe coObiTHe (MCXOJ), KJIACCHYECKOe OIpeiesicHHe
BEPOSITHOCTH CIYyYalHOTO COOBITHS, ONEpaluyd HaJ CIy4alHbIMH COOBITHUSIMH, OCHOBHBIC
KOMOWHATOPHBIC (HOPMYJIBI;

® 3HaTh IPUMEpPHl CIyYalHBIX BEJIMYUH, M BBIYUCIATH WX CTaTUCTUYCCKHE
XapaKTEPUCTHKH;

®  UCMOJIB30BaTh POPMYIIBI KOMOMHATOPUKH IPHU PEIICHNH KOMOMHATOPHBIX 3a71ay;

e pemiath 3a/a4d Ha BBIYHCICHHE BEPOATHOCTH B TOM YHCJIE C HCIIOJIBb30BaHUEM
dbopmy.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

® TpEACTaBIATh HMHPOPMAIMIO O pEajbHBIX IPOLEccax W SBICHHUIX CIIOCOOOM,
aJICKBaTHBIM €€ CBOIICTBAaM M LI€JIH UCCIICAOBAHMS,

® aHANM3UPOBaTh M CpPaBHUBATh CTATUCTHYECKHE XapaKTEPHCTUKU  BBIOOPOK,
MOJYYCHHBIX B TIPOLECCe pEIICHHUS TNPHUKIATHON 3a7adyd, W3YYEHHUsS pEabHOTO SIBJICHHSA,
pelIeHus 3a1a41 U3 APYruX y4eOHBIX MPEIMETOB;

®  OILICHUBATH BEPOSATHOCTH PEATbHBIX COOBITUI U SBICHUN B PA3JIMUHBIX CUTYAIHIX.
TexcToBbIe 321241

e Pemarte mpocThie W CIOXKHBIE 337aud, a TAK)XXE 3aJa4l MOBHIIEHHONW TPYAHOCTH H
BBIJICJIATh X MAaTEMaTHYECKYIO OCHOBY;

®  pacmo3HaBaTh Pa3HbIC BUIBI M TUIIBI 337a4;

®  WCIOJB30BaTh Pa3HbIE KPAaTKUE 3aIMCH KaK MOJIENIN TEKCTOB CIIOKHBIX 3a7a4 M 3a/1a4
MIOBBIIIEHHON CJIOHOCTH JJISi TIOCTPOCHUSI MOMCKOBOM CXEMBbI M pelIeHHs 3ajad, BHIOWpaTh
ONTUMAJIBHYIO JJISl pacCMaTpUBAeMOil B 3a/jaue CUTyallul MOJIeNb TEKCTa 3a/1a4H;

®  pa3nMYaTh MOJENb TEKCTa W MOJENh pEIIeHUs 3a7adl, KOHCTPYHPOBATh K OJIHOM
MO/IENIN PEIICHUs CIIOKHBIX 3a/1a4 pa3Hble MOJEIH TEKCTa 3a/1auH;

®  3HATh M MIPUMEHATH TPH CII0COOA MOUCKA pelIeHus 3aa4 (0T TpeOOBaHUS K YCIOBHIO
U OT YCIJIOBHS K TpeOOBaHNI0, KOMOMHUPOBAHHBIH);

®  MOJEIUPOBATh PACCYKJCHMS MTPU MOUCKE PELICHHUS 33/1a4 ¢ IOMOIIBIO Ipad-CXeMBbI;

®  BBIJICNATH ITAIBI PEUICHUS 337a9 U COJIEPKAHNE KaXKIOTO ITAra;

e yMeThb BBIOMpATh ONTHUMAJIBHBIA METOJ pEImeHHs 3aJa4d W OCO3HaBaTh BBIOOD
METO/1a, paccMaTpUBaTh pA3IUYHbIE METOJbl, HAXOAWUTh pAa3HbIC pEIICHUS 3aJaud, eclu
BO3MOXHO;

®  AHANU3UPOBATH 3aTPYAHEHUS IPU PEIICHUH 3a/1a4;

®  BBINOJHATH PA3UYHBIC MMPEOOpPA30OBAHUsS TMPEUIOKEHHON 3a1aud, KOHCTPYHPOBAThH

HOBBIC 3aJa4U U3 I[aHHOﬁ, B TOM YHCJIC O6paTHBIe;
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®  HHTEPHPETUPOBATh  BBIYMCIUTEIBHBIC pPE3yJabTaTbl B 3a7ade, HCCIENOBATh
IIOJIyYEHHOE PEILIEHUE 3aauu;

® U3MEHATh YCJIOBUE 3a7ay (KOJIMYECTBEHHbIE WJIM KadeCTBEHHBIE JIaHHBIE),
UCCIIE0BAaTh U3MEHEHHOE NTPE00Pa30BaHHOE;

®  AHATU3UPOBATh BCEBO3MOXKHBIC CHTYAllUH B3aUMHOT'O PACIOJIOKEHHUS ABYX OOBEKTOB
U U3MEHEHHME UX XApAaKTEPUCTUK IIPH COBMECTHOM JIBUJKEHUHU (CKOPOCTh, BPEMS, PacCTOSHUE)
IpU pelIeHUM 3ajjay Ha JIBUXKEHUE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHUBOIOJIOKHBIX
HaIPAaBJICHUAX, KOHCTPYUPOBATH HOBBIE CUTYAallMH Ha OCHOBE M3MECHEHHMs YCIIOBUH 3aJadd IIpU
JBUKEHHUHU T10 PEKE;

®  HCCJIENOBaThb BCEBO3MOJKHBIE CUTYallUU IIPU PEILEHUM 3a/1a4 Ha JABM)KCHHE IO PEKeE,
paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;

e  pewiath pa3HOOOpPA3HbIE 33JjaU «HA YACTUY;

e peuath 1 00OCHOBBIBATH CBOE PELLICHHE 3a/1a4 (BBIJIEJIATH MAaTEMAaTHUYECKYIO0 OCHOBY)
Ha HaXO0>KJIEHUE YaCTH YMCIIAa U YHMCIIa 110 €r0 YaCTU Ha OCHOBE KOHKPETHOT'O CMbICIIa Apo0u;

e OOBIACHATH WIEHTUYHOCTb 3a/1a4 PA3HbIX THUIIOB, CBA3BIBAIOIMX TPU BEIUYHMHBI (Ha
paboTy, Ha MOKYIKH, Ha JIBU)KEHHUE), BBIACISATH ITH BEIMYUHBI U OTHOIICHUS MEXIY HHUMH,
INPUMEHSTH UX MPU PELUICHUH 3a/1a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 33/1a4 YKAa3aHHbIX TUIIOB;

e  BJAJETh OCHOBHBIMU METOJAMH pEIICHUs 3a/lad Ha CMECH, CILJIaBbl, KOHIEHTPALUH,
UCIIOJIb30BaTh UX B HOBBIX CUTYAIUSX MO OTHOILIEHHIO K U3YYE€HHBIM B Ipoliecce 00yueHus;

e  pelaTh 33Ja4d Ha MPOLIEHTHI, B TOM YMCJIE, CJIOKHBIE IPOLIEHTHl C 00OCHOBAaHUEM,
UCIIOJIb3YS pa3Hble COCOOBI;

e  pemiath JOTMYECKUE 33J]a4l pa3HbIMU CIIOCOOaMM, B TOM UYHMCIIE, C IBYMs OJOKaMH U
¢ Tpems 6JIOKaMH JJaHHBIX C IIOMOIIbIO TaOJIHII;

e pemarh 3aJaud 0 KOMOMHATOpPHKE M TEOPUHM BEPOATHOCTEW HA OCHOBE
UCIOJIb30BAaHUS U3YYEHHBIX METOJIOB U 00OCHOBBIBATh PEILICHHE;

®  pemaTh HECJIOKHBIE 337a4U 110 MAaTEMaTUYECKON CTaTUCTHUKE;

® OBJAJETh OCHOBHBIMH METOJAMU PELICHMS CIOXKETHBIX 3aJad: apu(pMeThyecKui,
anreOpanyeckuii, mepeGop BapuaHTOB, FTEOMETPUUECKUMN, rpaduUecKUid, MPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLlUsX.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

e KOHCTPYMPOBaTb HOBBIE JUIS JAHHOW 3aJauyd 3aJayHble CUTYallUH C YYETOM
peasbHbIX XapaKTepUCTHK, B YACTHOCTH, MPU PEIICHUHU 3a/ad Ha KOHUEHTpPAlWH, YYUTHIBATH
IUIOTHOCTh BEILIECTBA; pelIaTh M KOHCTPYMPOBATh 3a/ladll HA OCHOBE PACCMOTPEHMS PEajbHBIX
CUTYallUii, B KOTOPBIX HE TpeOyeTCs TOUHBII BHIYUCIUTENbHBIN pe3yibTaT;

L pe€umaTh 3ajja4 Ha ABUXKCHUEC 10 PEKE, pacCMaTprBas pa3HbIC CUCTEMBI OTCUCTA,

28



®  KOHCTPYHUPOBATh 3aJlagHbIC CUTYallHH, MPUOTM>KCHHBIS K peanbHOI
JEUCTBUTCIILHOCTH.
HUcTopusi MaTeMaTHKHU

® paccMaTpuBaTh MAaTEMaTUKy B KOHTEKCT€ HMCTOPUMU Pa3BUTHS LUBWIM3AIUU U
WCTOPUHU PA3BUTHUS HAYKH, IOHUMATh POJIb MAaTEMATHKU B pa3BUTUU Poccuu.
MeTtoabl MATEMATHKU

e Brnaagerp 3HaHUSIMH O Pa3IUYHBIX METOJAaX OOOCHOBAaHUS U OIPOBEPIKEHUS
MaTeMaTUYECKUX YTBEPKACHUU U CAMOCTOSITEIbHO IPUMEHSTD UX;

®  BJIAJICTh HABBIKAMM aHAJIM3a YCJIOBUS 3aJauyd U OMNPEICICHHUS MOIXOMSAIIUX s
pEIICHUS 3a/1a4 N3YYCHHBIX METOJIOB MJIM MX KOMOWHAIINA;,

®  XapakKTepu30BaThb MPOU3BEICHUS HCKYCCTBA €  Y4YETOM  MaTEMaTHYECKHX
3aKOHOMEPHOCTE B  TPHUPOJE, MCIOJIB30BaTh MAaTEMaTUYeCKHE 3aKOHOMEPHOCTH B

CaMOCTOATCIIbBHOM TBOPYCCTBE.

Coaep:xaHue KypcoB MaTeMaTWKH S5—6 KIaccoB, aireOpsl W TeoMeTpuu 7-9 KiaccoB
06’1)6[[I/IH€HO Kak B HCTOPHYECCKHU CJIOXUBIIHUECA JIMHUU (‘-II/ICJ'IOBEUI, anre6paﬂquKasl,
reoMeTpuyecKas, (yHKIMOHAJIbHAS W Jp.), TAK ¥ B OTHOCHUTEIHHO HOBBIC (CTOXAacTHUYECKas
JUHHS, «peanbHas MaTemarukay). OTIenbHO TMPeNCTaBICHbl JIMHUA CIOKETHBIX 3ajad,
HCTOPUUCCKAs JIMHHA.

DJlIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH
CornacHo ®I'OC ocHoBHOrO 0011eT0 00pa30BaHMs B KypC MaTeMaTUKH BBEICH pasjiel

((HOFI/IKa», KOTOpBIfI HC mpcamnojgaract AOIOJHUTCIbHBIX YaCOB HA U3YUYCHHUU U BCTPAHUBACTCA B
PA3IMYHBIC TEMbI KYPCOB MATCMATHKU H I/IH(i)OpMaTI/IKI/I U TOpeaABapsaCTCad O3HAKOMJIICHUEM C
3JICMCHTAMH TCOPHUH MHOKECCTB.

MHo:xecTBa M OTHOIIEHHS MEXKITY HUMH
MHO)KCCTBO, xapakmepucmu4deckoe CBOUCMBO MHOIMCecmea, IJJIEMCHT MHOXXCECTBA,

nycmoe, KOHe4Hoe, OecKoHeuHoe MHOXMCeCmeo. HOJIMHO)KCCTBO. OtHoneHne MPUHAIICI)KHOCTH,
BKJIFOUCHUS, PaABCHCTBA. ONeMeHThI MHOXXCCTBA, CII0COOBI 3alaHuA MHOKCCTB, pacnosHasarnue
NOOMHONCECTNE U INEMEHMO8 NOOMHONCECME C UCNONb308AHUEM Kpyzoe Qdﬂepa.

Onepanun HaJl MHOKECTBAMH
[lepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmv MHOdMCECm8, OONOIHeHUe

MHOdHCecmea. inmepnpemayus onepayuii Ha0 MHOJCECMEAMU C NOMOWbIO Kpy208 Diiiepa.

JJIeMEeHTBI JJOTHKH
Onpenenenue. YTBepxkaeHUS. AKCHOMBI U TeopeMsbl. JlokazarenbcTBo. Jloka3zaTenbcTBO

oT npotuBHOTO. TeopeMa, oOpatHas qaHHOU. [Ipumep 1 KOHTpIIpUMED.

Bricka3niBanus
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VICTUHHOCTD M JIO)KHOCTh BBICKa3bIBaHUA. Clodcuvie U npocmuvle 6blCKA3bIBAHU.
Onepayuu HA0 8bICKA3LIGAHUAMU C UCNONb308AHUEM JIO2UYECKUX CEA30K: U, UlU, He. YcaoeHbie
BbICKA3bIBAHUSL (UMNIUKAYULL).

Conep:xanue Kypca ajaredopnl B 7-9 kiaccax

Yucaa

PanyoHajJnLHBIE YHCJIA

MHoxecTBO panuoHaNbHBIX 4YHcel. CpaBHEHHE palMOHaNbHBIX uHcen. JleficTBus ¢
parroHaIbHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUCIa 0ecamudtol Opoobio.

HppaunuonajbHble YHCIa

Ilousrue HppalMOHAJIBHOT'O 4YHCJIa. PacnosnaBanue HppaiuOHAJIBHBIX YHCECII. HpI/IMepH

JOKa3aTeNbCcTB B anredOpe. WppalnoHAIBHOCTh dHCIIA \/E . IlpumeHEHHE B TEOMETPUH.
CpasHenue uppayuonanvrvlx yucen. Muoscecmeo oeticmeumenbHulX Yucel.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

YucioBble 1 OyKBeHHbIE BbIPAKEHUS

Bripaxkenue c¢ nepemeHHoii. 3HaueHue BbIpakeHHs. [lojcTaHOBKA BBIpaXXKEHHI BMECTO
NIEPEMEHHBIX.

Lleibie BoIpamkeHUs

Crenenp ¢ HaTypaJlbHBIM IOKa3aTeleM M ee cBoicTBa. [IpeoOpa3oBaHus BBIpaKEHHUIA,
COJIeprKalINX CTENEHH ¢ HATypaJIbHBIM MOKa3aTelleM.

OnnouneHn, MHorowieH. JIeHCTBHS C OJHOWIEHAMH W MHOTOWICHAMH (CJIOXEHHE,
BBIYUTAaHUE, YMHOXKEeHHE). DOpMYITBI COKPAIIEHHOTO YMHOXEHHUS: Pa3HOCTh KBaJPaTOB, KBAIpaT
CYMMBI U pa3HocTH. Pa3nokeHre MHOrowieHa Ha MHOXKMTENIN: BBIHECEHHE OOIIEro MHOXKHTEIS
3a CKOOKH, epynnupoexa, npumeHenue Gopmyl cOKpawjeHHo2o ymHodiceHus. Keadpamuulii
Mpexujiet, pasiodHceHue KeaopamHo20 mpexuieHa Ha MHONCUMENU.

Jlpo0HO-panHoOHAIbHBIE BhIPAKEeHUs

Crenenp c nenslM mokasareneM. IIpeoOpa3oBaHue JpoOHO-TUHEWHBIX BBIPAXKEHUI:
CIIOKEHHE, YMHOXKEHUE, NeNeHue. Aneeopauyeckas opodw. /Jonycmumvle 3HaYeHUs NePeMeHHbIX
6 OpoOHO-payuoHanbhvix evipadxcenusx. CokpaweHue anecedpauveckux opooet. llpusedenue
aneebpauyeckux opoobeii k obwemy 3uamenameno. lelicmsus ¢ aneebpaudeckumu Opoosimu.
Cll0diCeHUe, 8bIYUMAHUe, YMHOJICEHUE, OelleHUe, 8036e0eHUe 8 CINEeNeHb.

IIpeobpazosanue vipasiceHull, cO0epHCAuUX 3HAK MOOYVIIA.

KBanparnbie kopHu

Apudmernueckuil KBaapaTHbIH KopeHb. lIpeoOpa3zoBaHue BBIpaKEHUMH, COAEpPKAIIUX
KBaJpaTHbIE KOPHU: YMHOXCHHWE, JCJICHWe, BBIHECEHHE MHOXXHTENS W3-TI0J] 3HaKa KOpPHSI,

BHeCeHUe MHONCUMENSl NOO 3HAK KODHAL.
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YpaBHeHNS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[lonatue ypaBHEHHS M KOpHSA YypaBHEHUs. [IpeocmagieHue 0 paeHOCUTLHOCMU
ypaeuenuti. Obracmo onpedenerus ypasHerus (001acmv 00Ny CMUMbBIX 3HAYUEHUL NePeMEeHHO).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHeWHBIX ypaBHEHUH. Jlumeiinoe ypasnenue c napamempom. Konuuecmeo
KOpHeU TUHelH020 ypasHenus. Peulenue 1uneinbix ypasHeHuii ¢ napamempom.

KBanpaTrHoe ypaBHeHHe U er0 KOPHH

KBanpartusle ypaBHeHus. Hemnonnble KBaapaTHble ypaBHEHUA. JIUCKpUMHHaHT
KBaJpaTHOro ypaBHeHusd. Dopmyna KOpHEHW KBaJIpaTHOIO YypaBHeHUs. Ieopema Buema.
Teopema, obpamnas meopeme Buema. PemieHne KBaJpaTHBIX YpaBHEHHWN:MCIOIb30BAHUE
dbopMynbl Ui HaXOXACHUS KOPHEW, epaguueckuii memoO peuwienus, pasiodceHue Ha
MHOJMICUmMenu, noobop KopHel ¢ UCnonb308aHuem meopemsl Buema. Konuuecmeo kopweli
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTU OM e20 OucKpumunauma. buxeaopamuvle ypagnenus.
Ypasuenus, céooumvle k nunetinvim u kéaopamuwvim. Keaopammuvle ypagnenus ¢ napamempom.

JIpoGHo-panuoHAIbHbIE YPABHEHUSI

Pemenue mpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUH. PeuieHue OpoOHO-payuoHAIbHbIX
VPaHeHUII.

Memoowl pewienus ypasHeHuil: Memoobl pAGHOCUIbHBLX NPeoOPA308aHUL, MeMOO 3AMeHbl

nepemennolu, epaguueckuti memoo. Mcnonvzoeanue ceoticme QyHKYull npu peuieHuy ypasHeHul.

Ipocmeiiuue uppayuonanvuvle ypasnenus suda | f (x) =a, \/f (x) = \/g (x) .

Vpaenenus suoa x"=a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VpaBHeHUue c AByMs NepeMeHHbIMU. JIuHeliHOe ypaBHEHHE C JIByMsI NEPEMEHHBIMM.
Ipamas kax epaguueckas unmepnpemayusi IUHENUHO20 YPAGHEHUS C 08YMs NEPEMEHHbIMU.

[TonsTHEe cucTeMbl ypaBHEHM. Pemenne cucreMsl ypaBHEHUN.

MeToabl pelieHus: CUCTeM JIMHEHHBIX YPaBHEHU C IByMS IEPEMEHHBIMU: 2pagduueckul
Memoo, Memoo CI0HCeHUsl, METOJI TIOJICTAHOBKHU.

Cucmembul TUHEIHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

UucnoBeie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpaBEHCTB. [IpoBepka crpaBelMBOCTH

HCPABCHCTB IIPU 3aJaHHLIX 3HAYCHUAX IICPCMCHHBIX.
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HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. O01acmy onpedenenus
HepaseHcmea (06aacmes 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue muHEeMHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue KeaOpamHvlx HEPABEHCME:
UCNONIL306AHUE CBOUCME U 2pAPUKA K8AOPAMUYHOU (DYHKYUU, Memoo UHMEPBAIos. 3anuch
peutenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u 0pobHO-payuoHaNbHBIX HEPABEHCINE MEMOOOM UHMEPBAILOS.

CucreMbl HepaBEHCTB

CucreMbl HEpaBEHCTB C OJHOHN INEpeMEHHOW. PelieHne cucteM HEpaBeHCTB C OJHOMN
MEPEeMEHHOI: JIMHEHHBIX, KgadpamHuvix. W300pa’keHUE penieHus CHUCTEMbl HEPAaBEHCTB Ha
YHUCIIOBOM MPSAMOiA. 3amuch pelieHus CUCTEMbl HEPaBEHCTB.

DOYyHKIUH

IHousitue pyHKkuMHU

JlekapToBbl ~ KOOpIWMHATBI HA  IUIOCKOCTH. DOpMUpOBaHHME MPEACTABICHUNH O
METanpeMETHOM TOHATUU «KOOpAMHATB». CrmocoObl 3amaHusi (YHKIHA: aHATUTUYECKUH,
rpaduueckuii, Tabnmunbiid. ['padux ¢yakuuu. [Ipumeps! GyHKIUH, MoydaeMbIX B Ipolecce
UCCIIEIOBAaHMS PA3IMYHBIX PEATbHBIX MPOIECCOB M PEIICHHS 3a/a4. 3HaueHUe (QYHKIUU B TOUKE.
CpoiicTBa (yHKIUI: 00NacTh OMNpENeNIeHUs, MHOXECTBO 3HAUEHUH, HYIH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmb,  TPOMEXKYTKH BO3pacTaHWs M YOBIBaHUA,
HanOoJIbIIIee M HaMMEHbIIIee 3HaYeHus. VccnenoBanne GyHKIUY 110 ee TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle pynkyuu.

JIuneiHas pyHKIusA

CpoiictBa u rpaduk JuHEHHOW (QYHKUMHU. VYTI0BOW KOI(DPUIMEHT HPSIMOM.
Pacnionoxxenne rpaduka muHEeHHON (QYHKIIUU B 3aBUCUMOCTH OT €€ yriIoBOro ko3 QuiueHTa u
cBOOOIHOTO uiieHa. Haxoorcoenue koa¢hghuyuenmos nuneinot ynkyuu no 3a0aHHbIM YCI08UAM.:
NPOX0odHCOeHUe NPAMOU yepe3 08¢ MOUKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU
yepe3 OAHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPAMOLL.

Keaaparuunas pyHkumus

CroiictBa u rpaduk KBaapatuuHoW QyHkuu (mapadona). llocmpoenue epaghuxa
keaopamuyunol @yHkyuu no moukam. HaxoxxneHue Hyned KBagpaTHUYHOW (QyHKIMH,
MHOJICECBA 3HAYEHULL, NPOMEINCYIMKOE 3HAKONOCMOAHCMEA, NPOMEIHCYMKOE MOHOMOHHOCMU.

Oo0paTHast NPpONOPUMOHAIBHOCTH

k
CaoilicTBa QyHKIMHU y = k y = —. I'unepboua.
X X
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I'pagpuku ¢ynxyuii. Ilpeodpaszosanue epaguxa ¢ynkyuu y = f(x) 012 nocmpoenus

epaguros ynkyuii 6uda y = af (kx +b)-+c -

I'pachuxu ¢ynxyu y=a+ﬁ, y =X y=x, y=|x

IHocenoBaTeIbHOCTH M IPOTPECCHH

UucnoBass  mocieoBaTeIbHOCTb.  [IpuMepbl  YHMCIOBBIX  MOCIENOBATEIBHOCTEH.
beckoHeuyHble  MOCIIEAOBAaTENLHOCTH. ApH(MeTHdYecKas TMporpeccus W €€  CBOICTBa.
['eomerpuueckast mnporpeccus. Dopmyra obweeo uneHa u cymmbl N NEpevix UieHO8
apugpmemuueckoul u ceomempuyeckou npoepeccuil. Cxo0aumascs 2eoMempuyecKas npoepeccus.

Pelnenne TeKCcTOBBIX 32124

3agaun Ha Bce apupMeTHUECKHE eHCTBUS

Pemrenue TeKCTOBBIX 3a1ad apuMeTndeckuM criocooom. Mcmonb3oBanue Tabnmil, cxem,
yepTexe, APYrux CpeACTB IPEICTAaBICHUS IaHHbIX MIPU PEIICHUH 3aa4uH.

3agaum Ha IBUKEeHHE, Pa0OTy M MOKYIKH

AHanu3 BO3MOXHBIX CUTyalllid B3AMMHOTO PACIIOJIOKEHUSI OOBEKTOB IIPH UX JABWKCHUU,
COOTHOLLEHUSI 00BEMOB BBIIIOJIHAEMBIX PA0OT ITPU COBMECTHOU padoTe.

3agaum Ha YaCTH, 10JIM, IPOLEHTHI

Pemrenue 3aay Ha HaxOXKJIEHWE YaCTH 4YMCla U YKCIa IO ero yacTu. Pemenue 3agad Ha
MPOLICHTHI U A0TU. [IpuMeHeHne mponopLuii Mpu PEeIIeHUH 3a1ad.

Jlornuyeckue 3agaumn

Pemenne norudeckux 3anau. Peuierue 102uteckux 3a0a4 ¢ noMowsto epaghos, mabauy.

OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3a1a4: apudmMeTndeckuil, anreOpanueckui,
nepebop BapuaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peulenus 3a0ay
(ceomempuueckue u epaguueckue Memoowl).

CTaTUCTHKA U TeOpHs BEPOSTHOCTE

Crarucruka

Tabnuunoe wu rpaduyeckoe TNPEICTaBICHUE [AaHHBIX, CTOJIOYaThle U KPYTOBBHIE
IUarpaMMmbl, TpapuKH, TPUMEHEHHE IuarpaMM H TpauKoB s OMUCAHUS 3aBUCUMOCTEH
peaIbHBIX BEJIIMYMH, UW3BJICYEHHE HHPOpMAMK U3 TaOMUL, [AMarpaMM U TpaduKoB.
OrnucaTenbHble CTAaTUCTHUECKHUE TMOKA3aTeNM YHCIOBBIX HAOOpOB: cpemHee apupMeTHYECKOoe,
Meouana, HauOoJbIlIee M HaWMEHbIee 3HAUEeHUs. Mepbl pacceMBaHUs: pa3Max, oucnepcus u
cmanoapmHuoe OmKIOHeHue.

CiyyailiHass U3MEHYMBOCTh. VI3MEHUYMBOCTh MpU HU3MEpeHHsX. Pewarowue npasuna.
3axoHomepHOCMU 8 USMEHUUBHIX BETUHUHAX.

Cayuaiinblie cOObITHS
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CryvaiiHple OIBITHI (PKCHEPUMEHTHI), 3JIEMEHTapHbIE CIy4ailHble COOBITHS (HMCXOJBbI).
BepositHocTn  snemeHTapHBIX  COObITHH. COOBITHS B CIYY4alHBIX OKCHEPUMEHTaX U
0JIarONPHUATCTBYIONINE AJIEMEHTapHbBIE COOBITHA. BeposaTHOCTH ciydaliHBIX COOBITHI. OMBITHI €
PaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMU COOBITHSIMH. Kilaccudeckre BEpOSTHOCTHBIC OIBITHI C
UCTIOJIb30BAHUEM MOHET, KyOUKOB. [Ipedcmasinenue cobovimuili ¢ nomowwvto ouazpamm Jiiepa.
Ilpomueononoscrvle codbvimus, oOveouneHue u nepeceyerue cobvimuil. Ilpasuno crnooxcenus
seposmuocmeti. Cnyuatinwiti  evloop. Ilpeocmasnenue dsxcnepumenma 6 6ude Oepesa.
Hezasucumvlie  cobvimus. Ymnoowcenue  eposmnocmeti  He3aBUCUMBIX  CcOOLIMUIL.
Ilocnedosamenvhuvle Hezagucumvie ucnvimauus. llpencTaBieHue O HE3aBUCHUMBIX COOBITHAX B
YKU3HU.

Inemenmopl KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, Gaxmopuan uyucia. Couemanus u YUCIO
couemanuui. Qopmyna uucna couemanuil. Tpeyeonvnux Ilackans. Onvimsl ¢ 60T6UWUM YUCTIOM
PABHOBO3MOIICHBIX  INEeMEHMAPHBIX cobbimuil. Buvluucnenue eeposmuocmeti 6 ONbIMax ¢
npumMeHeHuem KomoOuHamopHvlx ¢Gopmyn. Hcneimanus bepuynnu. Yenex u  ueyoaua.
Beposmuocmu cobovimuii 6 cepuu ucnsimanuii bepuynnu.

Cnyuaiinvle éenuyunsl

3Hakomcmeo co CAyHaUHbIMU BEIUHUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
cayyaiinslx eenuyur. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe odcuoanue. Ceoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6orvuux uucen. Msmepenue eepoimuocmetl.
Ilpumenenue 3axkona O6oMLWUX uUCEN 6 COYUONO2UU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneyeHuu 6e30NACHOCMU HACENIeHUS. 8 UPE3BbIYALIHBIX CUMYAYUSIX.

Hcmopua mamemamuxu

Bosnuxknoeenue mamemamuxu kax nayku, smanvl ee pazeumus. OcHoGHble paszoenvl
Mamemamuxu. Beidaowuecs mamemamuKkuy u ux 6Kado 6 paseumue HayKu.

beckoneunocmv mnooicecmsa npocmuix uucen. Yucna u onunst ompesxos. Payuonanvhvie
yucna. Ilompebnocmo 6 uppayuonanvusix yuciax. Llxona lughazopa

3apoorcoenue aneeopvt 6 nedpax apupmemuxu. An-Xopesmu. Pooswcoenue Oykeenmoi
cumsonuku. Il. @epma, @. Buem, P. [lexapm. Hcmopus éonpoca o Haxodcoenuu popmyn KopHel
aneebpauyeckux ypasHenuil cmenenetl, oorvuiux yemvipex. H. Tapmanvs, [xc. Kapoano, H.X.
Abenw, D. I'anya.

Tlosgnenue memooa KooOpOuHam, nO38ONAIOULE20 NEPEGOOUMb 2eoMempUiecKue 00beKmbl
Ha a3k aneeopwl. [losenenue epaguxos hynkyuii. P. [exapm, 1. @epma. [Ipumepol paznuynvix
cucmem KOOpOUuHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kporuxkax, yucia Qubonayuu. 3adaua o

waxmamuou oocke. Cxo0uUMocmy 2eoMempuyecKol npocpeccull.
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b.Ilackans, A. Bepnynnu, A.H.Konmozopos.

Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmuvie uepvl. I1. Depma,

Ponv poccutickux yuenvix 6 passumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuii,

11.J1.Hebviwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuka 6 paseumuu Poccuu: Hemp |, wKojaa mamemamudecKkux u Hasucaykux

Hayk, passumue poccutickoeo aoma, A.H. Kpvinos. Kocmuueckasn npoepamma u M.B. Kenoviu.

TemaTn4eckoe IJIAHUPOBAHUE, B TOM YHUCJIC C YIETOM paﬁoqeﬁ nporpaMMmasl BOCIIUTAHHUA C
YKazaHueM KOJu4eCTBa 4aCco0B, OTBOJAUMBIX HA H3YYCHUEC KaMOﬁ TEMbI

7 kiacc.
Ne Tema ypoka Kouun JesiTeJIbHOCTDH YUYMTEJISl C Y4eTOM
n/n YecTB padoueii mporpaMMbl BOCIIUTAHUS
)
4acoB
Boipaxenus. ToxkaecrBa. YpaBHeHusi. 224.

1 | YucnoBble BbIpaKEHHUS. 1 BOCIIMTAHUE KYJIbTYpPbI INYHOCTH,

5 Brruncnenue 4ucioBbix 1 OTHOIICHHE K MaTEMATHKE KaK K YaCTH
BBIPKEHUN 0011eueI0BeYECKOI KyIbTYphl, UTPAIOLICH

3 | BelpaxxeHus ¢ nepeMeHHBIMH 1 0c00yI0 poJIb B 0OIIIECTBEHHOM Pa3BUTHU;
JlomycTuMble 3HAaYEHUS (hopMupOBaHHE KyIbTYPbl BEIYUCICHU;

4 IIEPECMCHHBIX B BBIPAKCHUAX. 1 Pa3BUTHUC JIOTHYCCKOTI'O U KPUTHYICCKOI'O
GopMyIbl MBILUICHUS, KYJIBTYPbI pe4YH, CIIOCOOHOCTH

5 | CpaBHEHME 3HAYCHHI BBIPAKECHUN 1 K YMCTBECHHOMY OKCIIEPUMEHTY;

6 | CBoiicTBa ACHCTBHI HAJ YMCIAMU 1 (opmupoBaHue Ka4eCTB JIMIHOCTH,

7 | Toxnmecrna 1 o0ecreunBaroIIUX COLUATbHYIO

o TOX/IECTBEHHBIE IPE0OPA3OBaHNs 1 MOOUIIBHOCTH, CIIOCOOHOCTH MPUHUMATD
BBIPaYKEHHUI. CaMOCTOSITENIbHBIC PEIICHHUS;

Pellienne yrpa)HEeHU 110 TEMe: (hopMupoBaHHE KaueCTB JIMYHOCTH,

9 | «ToxnaectBa. ToXIECTBEHHBIE 1 HeO6X0m’IMI’IVX HICIIOBCKY JUTA
Npeobpa3oBaHus BHIPAKEHHUID MOJHOLCHHOH XKH3HU B COBPEMEHHOM
O60GMAIIHIT YPOK 10 TEME: o01ecTse, CBOHCTBEHHbIE

10 | Buipasenus, [Ipeo6pazoBanme 1 MaTeMaTUYECKOM IeATeTbHOCTH: ICHOCTU
BEIpaKEHHI Y TOYHOCTH MBICITH, HHTYHIIVH,

11 | Konrponbnas paGora Ne 1 1o Teme 1 (opmupoBarye NPUBLMKH K
< BpIpaxkeHus U TOXKAECTBAD calxvflonpoiaepKe, HOJHHH?HH’[ CBOMX

12 | VpasHenue 1 ero KopHU 1 AeHCTBUI [I0CTABICHHOM 3a/1a4e,
Pemenne ympaxaenwii 10 Tene: JIOBEJICHUSI HA4aTON pabOTHI 10 KOHIIA.

13 «YpaBHEHHE U €r0 KOPHI .

14 JIuneitnoe _YpaBHeHHE  C OJHOM 1
epeMEHHON

15 | Pemenue TMHEMHBIX ypaBHEHUH 1

16 Pemenue | 3aja1 ¢ MOMOIIbIO 1
YpaBHCHHIA
O6o6marmuii  ypok 10 TeMme:

17 | «Pemrenne 3amay ¢ IIOMOIIBLIO 1
YpaBHEHUN»

18 | Cpennee apudmernyeckoe, pazmax, 1
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Mozaa.

Pemenue ynpaxxHeHuii no teme:

19 | «Cpennee apupmMerndeckoe, 1
pa3Max, Moaa»
20 Menunana , Kak CTaTUCTHYECKAst 1
XapaKTePUCTHKA.
21 Konrtponsnas padora Ne 2 o teme 1
<K VYpaBHEHU >
AHanu3 KOHTPOJIbHOM paOOTHI.
22 | n.11. ®opmynsl (U3 pyopukn «Jlis 1
TEX, KTO XOYEeT 3HATh OOJIBIIE))
@Oynkuum. 12 4.
23 | YUrto Takoe GpyHKIUSA 1 dhopmupoBanue (hyHKIIMOHATEHOM
24 Brruucnenue 3HaueHuii GyHKIUN 1 rpaMOTHOCTHY;
o dhopmysie
25 | I'paduk GpyHKIIMH 1 IpUMEHEHHE (YHKIMOHAIBHOTO SI3bIKa
26 | Iloctpoenue rpaukoB GyHKIUI 1 g ONHCaHWA M HUCCIENOBaHMSA
27 Peuienue yﬂpa)KHeHHf/i 10 TeEME: 1 3aBUCUMOCTEN MCKOY (1)I/I3I/I‘~I€CKI/IMI/I
«DyHKIIUU U UX TpaduKn» BCJINYUHAMU;
8 [IpsiMast IpONTOPLMOHAIILHOCTD U €€ 1
rpadux. pazBuTHEe |y OOYy4YalOIIUXCS  YMEHHS
PelcHUe yIpaXHEHH 1O TeMe: UCTIOJIb30BATh pa3nuyHbIe SI3BIKA
29 | «Ilpsamass TpONOPUHOHATBLHOCTh H 1 MaTCMaTHKH (cmoBeCHBIH,
ee rpaduK» CUMBOJIMYCCKUH, TpaQUIeCKHii);
30 | Jluneitnas ¢pyHkuus u ee rpaduxk. 1 BOCIIHTAHHE aKKYypaTHOCTH pu
g1 | Hocrpoenue rpadpuka JMHEHHON 1 MOCTPOEHMHU IPaduKOB YYHKIMH.
GbyHKIIUU
30 Bzaumnoe pacmojoKeHue 1
rpadUKOB JUHEHHBIX PyHKINN
33 KonTponbnas padora Ne 3 o teme 1
K DyHKIMU>>
34 | AHanu3 KOHTPOJIBHOW PabOTHI.
n.17. 3apanue GpyHKIUN
HecKoJIbKuMHU popmynamu (M3 1
pyopuku «/1y1s Tex, KTo Xo4eT
3HATh OOJIBIIIEY)
Crenenb ¢ HaTypaJbHBIM NOKa3aTeaeM. 12 4.
35 Omnpenenenue CTENIEHU c 1
HaTypaJbHBIM ITOKa3aTelleM BOCIIUTaHHE KYJIBTYpBI JUYHOCTH,
36 | YMHOXEHHE U JIeJICHHE CTEIICHEH. 1 OTHOIIEHHE K MaTeMaTHKe KaK K YacTh
Pemenne ynpaxHeHUH IO TeMe 00I11eueNIOBEYECKOM KYIbTYpbl, UTPaIOILEil
37 | «YMHOXEHHUE u JICTICHUE 1 0CO0YI0 POJIb B OOIIECTBEHHOM Pa3BUTHH,
CTEIIEHEN»
38 Bossenenne B CTETICHD 1 (hopMHUpOBaHUE KYIbTYPHI BHIYACICHUH;
MIPOU3BEICHUS U CTENICHU
Pe]_HeHHe ynpa)KHeHHf/'I o0 TeMme pa3BI/ITI/Ie JIOTUYCCKOTIO H KpI/ITI/I‘—IeCKOFO
39 «Bo3Benenne B cTelneHb 1 MBIIIJICHHUSA, KYJIBTYPhI pCUH, CIIOCOOHOCTH
MIPOU3BEJICHUS U CTEIICHI K YMCTBCHHOMY 3KCIICPUMCHTY;
40 | OgHOYICH M €r0 CTaHIAPTHBIN BUIL. 1
VMHOKEHHE OTHOUICHOB. dbopMHupoBaHHE  KAueCTB  JIMYHOCTH,
4l Bo3BeneHue OHOYIIEHA B CTENEHb. 1 o0ecreynBaoIInX CONMAIbHYIO
42 | Pemenue ympaxHeHWH [0 Teme 1 MOOMIJIBHOCTh, CIIOCOOHOCTH TPHHUMATh
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«YMHOXXEHNE OJITHOYJICHOB. CaMOCTOSITENIbHBIE PEILICHNUS;
BosBenenue ofHOouUIeHA B CTENIEHBY
43 | dynxuun y=x%, y=x° u ux rpapuxu 1 ¢dbopMHupOoBaHHE  KAuyecTB  JIMYHOCTH,
Pemienue ynpaxHeHud 10 Teme HEOO0XOANMBIX YEJIOBEKY JUISt
44 | «Dynkmun  y=x°, y=x> H HX 1 IIOJIHOLICHHOM JKU3HU B COBPEMEHHOM
rpaduKm» ol1ecTse, CBOICTBEHHbIE
KontposnbHas paborta MaTEMaTHYECKON NEATENbHOCTH: SICHOCTU
45 Ne4:«Crenens ¢ HaTypaIbHBIM 1 1 TOYHOCTHU MBICJIH, HHTYHLIAH,
II0Ka3aTeIeM»
(hopMHUpOBaHKE PUBBIYKU K
46 Anxanus KOHTpOHbHOfI pa60TH. (@) CaMOIIPOBEPKE, MOAJUMHECHUS CBOUX
MPOCTHIX M COCTaBHBIX unciax (M3 1 JCHCTBHUH ITOCTaBJICHHOM 3a1a4e,
pY6pI/IKI/I «I[_H;I TE€X, KTO X04Y€eT JOBCACHU A HavyaToHu pa6OTI->I A0 KOHIA.
3HATh OOJIBIIIEY)
MHuorouJjiensbl. 18 4.
47 MHorouseH u €ero CTaHIapTHBII 1 BOCIMTAHUE KYJIbTYPbI JUYHOCTH,
BH/I OTHOIIIEHHE K MAaTEMaTHUKE KaK K YacTH
48 Cnoxenue u BBIYATAHUE 1 00I1eueI0BeYeCKOi KyIbTYphI, UTpaIOIIei
MHOT'OYJICHOB 0COOYI0 POJIb B 00I1IECTBEHHOM Pa3BUTHUH;
Pemenne ynpaxHeHui 110 Teme
49 | «CnoxxeHue 1 BIYUTAHUE 1 pa3BUTHE JIOTUYECKOTO M KPUTHUECKOIO
MHOT'OYJIEHOB) MBILUICHUS, KYJIbTYPBI PeUd, CHOCOOHOCTH
50 YMHO)EHNE OJIHOYJIEHA Ha 1 K YMCTBEHHOMY 3KCIIEPUMEHTY;
MHOTO4JIEH
Ucnons3zoBanue YMHOKEHHS opmupoBaHue Ka4eCTB JIMYHOCTH,
5y | OMHOUICHA HA MHOIOWICH mpH | 00eCreunBaoIInX COLUAIBHYIO
Npeo6pa3oBaHUN  aNTeOpandecKux MOOMJIBHOCTh, CIIOCOOHOCTh TPUHUMATH
BBIPA)KCHUI Y PEHICHUN YPABHEHUI CaMOCTOATCJIBHBIC PCIICHNA,
BrinmosiHeHue — ynmpaXXHeHHM IO
52 | teme: YMHOXEHHE OJHOYICHA Ha 1 (opmupoBanue Ka4iecTB JIMYHOCTH,
MHOTOYJICH HEOOXOIUMBIX YeJI0BEKY JUIs
Briaecenue o0miero MHOKHUTENS 3a TMOTHOICHHOH JKM3HM B COBPEMECHHOM
53 CKOOKH 1 oOuiecTse, CBOMCTBEHHbIE
PelucHue ypaBHEHMH HCIONB3YS MaTEMaTUYECKOU JEATEIbHOCTH: SICHOCTH
54 | cioco6 BBIHECEHUS o011ero 1 1 TOTHOCTH MBICTH, HHTYUIINH,
MHO>KUTENS 32 CKOOKH
Pemenne ympaxHeHud 10 TeMme
55 | «BbiHeceHne OOIIET0 MHOXKHUTENS 1
3a CKOOKI»
Kontponsnas padora Ne5: «Cymma
5g | 1 Pa3HOCTb MHOTOUJICHOB. 1
[IpousBeneHne ofHOUIIEHA U
MHOTOYJICHA»
57 YMHOXE€HHE  MHOroWwieHa  Ha 1
MHOTOYJIEH
Pemenne ympaxHeHUH 10 TeMe
58 | «YMHOXEHHE  MHOrOWICHa  Ha 1
MHOT'OUJIEH
Pasnoxxenne MHOrOUNIEHa HA
59 | MHOXXHTENH CIIOCOOOM 1
TPYIITTAPOBKH.
60 Pewrenue ynpakHeHHM 110 TEME 1
«Pa3noxeHne MHOTO4JIeHA Ha
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MHOKHUTEIH CIIOCOO0OM
TPYIITHPOBKI

61

Jloka3aTeabCTBO TOXKIECTB.

62

O6o0maromuii ypok 1o Teme :
IIpou3sBeieHrEe MHOIOUYJIEHOB

63

Kontposnbnas padota Neb:
«MHOTOUJIEHB»

64

AHaM3 KOHTPOJIBHOM pabOTHI.
n.31. Jlenenue ¢ ocratkom. (U3
pyOpuku «Jjig Tex, KTo Xo4er
3HATH OOJIBIIICY)

DopMyJibl COKPAIIEHHOT 0

yMHO:KeHusi. 184.

65

Bo3ssenenue B kBaapar CyMMbl U
Pa3HOCTH JIBYX BBIPAKEHHH

1

66

Bo3Beznenue B Ky cymMMbl U
Pa3HOCTH JBYX BBIpAXKCHUHN

67

Pemenue ynpaxHeHnuii mo reme
«Bo3BezneHue B kBajpat U B Ky0
CYMMBI U Pa3HOCTH ABYX
BBIPAKCHHI

68

PasniosxeHre Ha MHOKUTEIH C
OMOIIBI0 (hOPMYIT KBajipaTa
CYMMBI U KBaJIpata pa3HOCTH

69

Pemenne ynpaxxHeHnumii 1o reme
«Pa3noxeHre Ha MHOKUTENH C
MOMOIIBIO (hOPMYIT KBajipaTa
CYMMBI U KBaJipaTa pa3HOCTH»

70

YMHOXEHUE PA3HOCTH IBYX
BBIpQ)XEHUI Ha UX CYMMY

71

Pemenne ynpaxHeHui 110 Teme
«YMHOEHHE Pa3HOCTH ABYX
BBIPA)KEHMI HA UX CYMMY»

72

Paznoxenue Pa3HOCTU KBaApaTOB
Ha MHOXXHTCIIN.

73

Pemenne ynpakHeHuii 1o teme
«Pa3noxxeHue pasHOCTH KBaJpaToOB
Ha MHOXHUTEJIN

74

Pa3noxeHne Ha MHOXUTEIN
CYMMBbI M pa3HOCTH KyOOB

75

KonTtponbHast pabota Ne7:
«KBaapar cyMMbI 1 pa3HOCTH.
Paznocth kBagpaToB. Cymma u
pPa3HOCTh KyOOB»

76

AHanu3 KOHTPOJIBbHOI paboThI.
[Ipeo6pa3zoBanue 11e510r0
BBIPQ)KEHUS] B MHOTOUWIECH

77

[Ipeo6pa3zoBanue 11e510r0
BBIPQ)KEHUS! B MHOTOUWIEH.

78

IIpumeHeHne pa3nuIHbIX
CIOCOOOB ISl PA3JIOKEHHS Ha
MHOXKHUTEIN

79

Pewrenue ynpakHeHHM 110 TEME
«IIprMeHeHnne pa3InuHbIX

BOCIIUTAaHUC KYJIbTYPBI JINYHOCTHU,
OTHOILICHUE K MaTeMaTHKe KaK K YacTH
00I11€4eTIOBEYECKON KYJIbTYpBI, UTpArOIIeit
0CO0YIO POJIb B OOILIECTBEHHOM Pa3BUTHH;

(hopMupOBaHHE KYIbTYPbl BEIYUCICHUN;
pa3BUTHE JIOTUYECKOTO M KPUTHUECKOIO
MBILUICHUS, KYIbTYPBI PEUd, CHOCOOHOCTH
K YMCTBEHHOMY 3KCIIEpUMEHTY;

(dhopMupoBanue JUYHOCTH,
o0ecreunBarOIINX COIMAJIbHYIO
MOOMIJIBHOCTB, CIIOCOOHOCTh TPUHUMATH
CaMOCTOSITENIbHBIC PELICHUS;

Ka4dcCTB
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CrIoCcO0O0B IS Pa3JIOKCHHSI HA
MHOKHUTEITN

80

[Tpumenenue npeoOpa3oBaHHiA
IEJIBIX BBIPKCHUN

81

Kontponsnas padora Ne 8 o teme
«KTIlIpeobpazoBanue HEIbIX
BBIPAXKECHUI >>

82

AHanu3 KOHTPOJIbHOM pabOTHI.
Bo3Benenue nByusieHa B CTENEHD
(13 pyOpuku «Jljis TeX, KTO X04eT
3HATH OOJIBIIICY)

CucreMbl JJUHE

WHBIX ypaBHeHuH . 144.

83

JIuHeitHOE ypaBHEHUE C IBYMsI
MepEMEHHBIMU

1
PasBUTUC OCHOB JIOTMYCCKOI'0, 3HAKOBO-

84

['paduk nuHEHHOTO YpaBHEHHS C
JIBYMSI IEPEMEHHBIMU

CUMBOJIMYECKOIO W  aJITOPUTMHYECKOI'O
MBIIJICHUA

85

Peuienue ynpaxHeHuid o Teme
«['pacuk nuHeNHOrO ypaBHEHHUSI C
JIBYMSsI IEPEMEHHBIMU»

1 (dhopMUpOBaHHE YMEHHWI JEHCTBOBAThH IIO
3a/IaHHOMY QJITOPUTMY U KOHCTPYHPOBATH

86

CucreMbl TUHENHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU

HOBBIC.

87

Pemenue cucreM TUHENHBIX
ypaBHEHUH criocoboM
IOJICTAHOBKHU

88

Pemenne ympaxkHeHuUM 10 TeMme
«Pemenne  cucreM — JIMHEWHBIX
YpaBHEHU crocobomM
IIOJICTAHOBKH»

89

[IpakTnueckass pabora 1o TEME
«Pemenue  cucteM  JIUHEHHBIX
ypaBHEHUM crocooom
IIOJICTAHOBKH)

90

Pemenue cucreM TMHEUHBIX
ypaBHEHUN CIOCOOOM CIIOKEHHUSI

91

Pemenne ympaxHeHud 10 TeMme
«Pemenne  cucteM — JTUHEHHBIX
ypaBHEHUM crocooom
MOACTaHOBKH

92

[IpakTnueckass pabora 1Mo TeMe
«Perenune CUCTEM  JIMHEWHBIX
ypaBHEHUH CIOCOOOM CIIOKEHUS»

93

Pemennie 3amad ¢ IOMOIILIO
CUCTEM YpaBHEHUI

94

Pemenne ympaxHeHud 1O TeMme
«Pemenre 3agady ¢ IOMOIIBIO
CUCTEM YPaBHEHUII»

95

KonrponsHast pabora Ne9: «
CucTeMbl TMHENHBIX YPAaBHEHUH »

96

AHanu3  KOHTPOJBHOW  PabOTHI.
JIuneliHble HEPABEHCTBA C JIBYMS
NEepeMEeHHBIMH M UX cuctemsl (M3

pyopukn «Jlms Tex, KTO Xouer
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| 3HaTH GOMBIIIEY)

O06o0marwee nopropenue. 9 u.

97 | OyHKIMH. 1 ¢dbopmupoBaHue IIpeICTaBICHUN 0
98 | OgHowieHbl. MHOTOUYWIEHBI 1 MaTeMaTHKE, Kak JacTU
99 @opMyITbl COKPALLIEHHOTO 1 o0111e4enoBeYeCcKon KYJIBTYPHI, 0
YMHOXKEHUS 3HAYUMOCTH MaTEeMaTHUKU B Pa3BUTUU
100 | Cucrembl TMHEHHBIX YpaBHEHUN 1 LMBHJIM3ALUK U COBPEMEHHOTO O0IIECTBA;
101 KoHnTponbHas padora Ne 10 1 pOJib  OTEYECTBEHHBIX  YYEHBIX B
(I/ITOFOBaH) CTAaHOBJICHMY HAayKH MAaTCMATUKU,
102 AHanu3 KOHTPOJIbHOM pabOTHI. 1 5
Perenue 3am1au BOCIIUTAHUE Yy YYAIIUXCS YCTOMYUBOTO
103 Wctopus matemaruku. [losBnenue 1 MHTCpECa K  M3Yy4CHMIO  MAaTCMaTHKW,
METO/1a KOOPAMHAT, TBOPYECKOTO OTHOWICHHS K y4eOHOM
Vcropus Matematuky. Poib JeSITeIbHOCTH MaTeMaTHU4eCKOTo
104 | poccHiicKUX yYEHBIX B Pa3BUTUH 1 XapakTepa.
MaTEeMaTHKH
105 | Ypok 3aHMMaTebHON MaTeMaTHKH 1
64 | IloBTOpenue TEMBI 1
«[TapanesbHbIe IPSMBIEY.
65 | «Ilpusnaku napajyieIbHOCTH 1
MPSIMBIX )
66 | MroroBast KOHTpoJIbHAs paboTa 1
67 | Ot 3eMienenus K TeOMETPUU 1
68 | «Hauwama» Epximma. JI Diinep, 1
H.W1.Jlob6aueBckuii.
69 | O6o06marommii ypok 1
70 | UtoroBslii ypok 1

TemaTn4eckoe NIaHNPOBaHUE, B TOM YHCJIE ¢ y4eTOM padoyeil MporpaMmbl
BOCIIMTAHMS € YKA3aHMEM KOJHYeCTBA 4YaCcOB, OTBOAMMBIX HA M3YUYeHHe Ka:K10ii TeMbl

8 knace
Ne Tema ypoka Koumn | JleATeJIbHOCTD YUUTEJIS € Y4€TOM
n/n YyecTB | padoueil mporpaMMbl BOCIUTAHUSA
]
4acoB
IHoBTOpenue (34)
1-3 | . IToBropenue Kypca anreOpsl 3a 7 Kiacc. 3 Pa3ButHe oOiiero kpyrosopa
yUaIIuxcsi, BOCIUTAaHUE JOOPOTro
OTHOIIIEHHMSI K XUBOU MPUPOJIC
PannonanbHbie 1podu n ux ceoiicrea. Cymma n
pa3HocThb Apodeii (124)
4-5 PannonasnbHbIe BRIpaKEHUS 2 Bocnuranue Tpynonto0us 1 HaBBIKOB
6 OcCHOBHOE CBOMCTBO ApoOH 1 paboThl B HECTaH/IAPTHON CUTYaIluH,
7 Cokpanienue apooeit 1 YMEHHUE BUJIETh MaTeMaTUYECKHE 3a]jauu




8 OcHoBHOe cBO¥cTBO Apodu. CokpalieHue 1 B OKPYXKAIOIIEM MUPE U aKTHBU3UPOBATH
npoOei y4eOHO-TI03HABATEIbHYIO JIEATEILHOCTh
9-10 | CnoxeHue U BBIYUTAHHE aNreOpanyecKux 2 y4almxcs
JIpobeil ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMU
11- | CnoxeHue 1 BEIYMTaHUE alre0pandeckux 3)
15 Jpo0eli ¢ OJIMHAKOBBIMH 3HAMEHATEIISIMU
IIpousBenenne u yactuoe apodeii (104)
16- YMHOKEHUE U JIeJIeHHE alnredpandeckux 4 Hcnonp30BaHre BOCIUTATEIbHBIX
19 npobeii. Bo3penenue anredpandeckoii qpoou B BO3MOXKHOCTEH YPOKOB 4epe3
CTENeHb JIEMOHCTpALINIO IPUMEPOB
20- [IpeobpazoBaHue paMOHATBHBIX 2 OTBETCTBEHHOTO, TPAKIAHCKOTO
21 BBIPOKCHHI MOBE/ICHUS, IPOSIBICHUS YEIOBEKOIIOOMS
22- | OyHKIUSA Y=K/X U €e CBOHCTBA 4 ¥ I00POCEPACYHOCTH, YEPE3 M0A00p
25 COOTBETCTBYIOIIUX 3aj1ay JJis PelIeHus,
MPOOJIEMHBIX CUTYaIIUi JJIs1 00CYKICHHS
B KJIacce;
Apudmernyeckunii KBaJIpaTHbIii KOpeHb U ero cBoiicTpa (104)
26 PanmonanbsHblie uncia 1 [ToOy>x1eHue MKOIHFHUKOB COOJIIOIATh
27 WppanmonanpHele yncna 1 Ha YpOKe NPUHIMIIBI yueOHOH
28 KBanpatublii kopeHb. Apudmernyeckuit 1 JUCUHUILIMHBI U CAMOOPraHn3aluu;
KBaJIPATHBIN KOPEHb MPUBJICYCHHE BHUMAHUS ITKOJIBHUKOB K
29- YpaBHeHHE x*=a. 2 LIECHHOCTHOMY aCIEKTYy U3y4aeMbIX
30 SIBIICHU, THULIUUPOBAHUE UX
31 Haxosxenue npuOIMKeHHBIX 3HAYCHUI 1 00CYKJICHHUS, BBICKA3bIBAHUS YYaIIUMHUCA
KBaJgpaTHOI'O KOPHI CBOCTO MHCHUS 110 €€ ITOBOAY,
BBIPA0OTKH CBOETO OTHOIICHHS.
32 DyHKIWMA Yy = Jx , €€ CBOICTBa U rpaduk 1
33 KBanpaTHbIii KOPEHb U3 MPOU3BEACHUS U 1
Ipoou
34- KBanpaTHblil KOpEHb U3 CTEIIEHU 2
35
I[IpumeHeHne CBOWCTB apu(pPMeTHUECKOT0 KBAPATHOTO Cosznanue yCIIOBUH JIJTST BOCITUTAHUS
KOpHs (84) HaBBIKOB CAMOCTOSITEIBbHON
36 _BreriHecenne MHOKHTENS M3-TI0]] 3HAKA KOpHS. | 1 JIESTSIIbHOCTH YYaIUXCsl; BOCITUTAaHUE
37 _BHecenne MHOXUTEINS 1O/ 3HAK KOPHS 1 ACTETUUYECKUX KAUYeCTB,
38- | IIpeoOpaszoBaHue BRIPAKCHHIA, COIEPIKAIIIIX 6 KOMMYHHMKaTHBHBIX YMEHHUM
43 OTIepAIUIO U3BIICYCHUS KBAJIPATHOTO KOPHS
KBagparuslie ypasuenus (12) Bo3szeiicTBue Ha BHYTpEHHUI MUD,
44 Onpenenenre KBaJIpaTHOTO ypaBHEHUS 1 pa3BUBAIOIINNA BOCIPUUMYHUBOCTb,
45 Henonublie kBagpaTHbIE ypaBHEHUS 1 HMOLMOHAIBHOCTh, CO3HAHUE U
46 Pemenne KBaJ[PaTHBIX ypaBHeHui | 1 CaMOCO3HAHHUEC yYaIIUXCH,
BBbIJICTICHHEM KBaJIpaTa JIBy4JIeHa ¢dbopMUpOBaHHE TOTOBHOCTH U
47- ®opmyJibl KOPHEW KBAJIPATHBIX YPAaBHEHUI 2 CIIOCOOHOCTHU BECTH JAUANIOT € IPYTUMH
48 JIIOAbMH, TOCTUTI'aTh B HEM
49- Pemenne 3agad ¢ MOMOINBIO KBaJIpaTHBIX | 3 B3aMMOIIOHMMAaHUs, HAXOAUTE 00IIHe
51 ypaBHEHMi e U COTPYTHUYATH I UX
52- Teopema Buera 4 AOCTHXKEHUA.
55
JpoOHble pannoHaabHble ypaBHeHus (104)
56- Pemenne qpoOHBIX parmoOHAIBHBIX 5 Opranmsanus medcTa
60 ypaBHEHUU MOTHBHUPOBAHHBIX M dPYTUPOBAHHBIX
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61 I'paduueckuii cnocod penieHns ypaBHeHUN 1 00yJaromuxcst HaJ X HEYCHEeBAIOIIUMHU

62- JpoGHBIe paniioHaIbHBIC YPaBHEHUS 4 OJIHOKJIACCHUKAaMH, JAIOLIEr0

65 00y4JarIUMCS COIMATBLHO 3HAYUMBIIA
OTIBIT COTPYAHUYECTBA M B3aUMHOM
MTOMOIIIH

UncJi0Bble HEPaBEeHCTBA U UX CBOMCTBA(7)

66 UunciioBble HEPABEHCTBA 1 [IpuBneyeHre BHUMaHUS 00Yy4aIOIINXCS

67 CBOICTBa YHCIIOBBIX HEPABEHCTB 1 K [IGHHOCTHOMY aCIEKTy M3y4aeMbIX

68- CroxeHre ¥ YMHOKCHUE YHCITOBBIX 2 Ha ypOKax sIBJICHUH, OpraHu3aLus ux

69 HEPaBEHCTB paboThI ¢ TOTy4aeMoi Ha YpOKe

70- [TorpentHoCcTh ¥ TOYHOCTH MPUOTMKCHUS 3 COLMAIbHO 3HAYNMOM MH(OpMALIHEeH —

72 WHUIIUUPOBAHUE €€ 00CYKIeHUS,

HepaBencTBa ¢ 01HOM nepeMeHHoi 1 uX cucrteMbl(134)

73 1
[Tepeceuenne u 00bEAMHEHNE MHOXKECTB

74 UuciioBbIE TPOMEKYTKH 1
75- Pemenune HepaBeHCTB ¢ 0HOM nepeMeHHOW | 4
78

79- Pemienne cucreM HEpaBEHCTB € OAHOU 4
82 MepeMEHHOMN

83- Jloka3arenbCcTBO HEPABEHCTB 3
85

CreneHb ¢ 1eJbIM MOKa3aTeleM U ee cBoiicTBa (74)

BBICKa3bIBaHUS 00Y4aIOLIMMHCS CBOETO
MHEHHS T10 €€ MOBOJY, BEIPAOOTKH
CBOETO K HEM OTHOLLEHUS

Bxurouenue B ypok UTPOBBIX MPOLIEAYD,
KOTOPBIE TTIOMOTAIOT MOJACP>KaATh

MOTHBALIUIO O0YUYAIOIIUXCS K ITOTyYSHUIO

86- OnpeneneHue CTENEHHU C 1EeJIbIM 2 “u yHaiom yd
3HAHMH, HAJTA)KWBAHHUIO IO3UTHBHBIX

87 OTPHUIIATEIILHBIM ITOKa3aTelIeM .

- MEXIIMYHOCTHBIX OTHOIIEHHH B Kilacce,
88 CBoiicTBa CTENEHU 1
” IIOMOTAIOT YCTAHOBJIEHUIO
89 [TpumeHeHne CBONCTB 1 .
= n00poskenaTenbHoi atMmochepsl BO

90 CraHJapTHBIN BUJI YKCIia 1
BpeMs ypoka

91- Pemenne 3amau 2

92

DJIeMeHThI CTATHCTUKH (4)

93- COop ¥ TrpyNIUpOBKa CTATUCTHYECKUX 2

94 TAHHBIX

95- COop 1 rpynnupoBKa CTATUCTHYECKUX 2

96 TAHHBIX

HUTorosoe noBropenue (64)

97 IToBTOpenue. PanmonanbHble qpodu 1

98 IToBTOpenue. KBanpaTHblii KOPEHb 1

99 [ToBropenue. KBagpaTHoe ypaBHEHHE 1

100 | IToBropenue. HepaBeHcTBa 1

101 | TIloBropenme. CTemneHb C nenbIM Mokaszarenem | 1

102 | IloBTopenwue. Pemenue cucrem ypaBHeHHN 1

METOJIOM CIIOKEHHUS

TemaTnyeckoe IJIAHUPOBaHHE, B TOM YHCJIE C y4eTOM padodeii nporpaMMbl BOCIHUTAHUS C
9
YKazaHuEeM KOJIUYeCTBA 4YaC0B, OTBOAUMBIX HA U3YUCHHUEC KaKI0i TeMbl

9 kJjacc.
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Ne Tema ypoka Koan JesATeJIbHOCTh YUYMTEJIS C Y4eTOM
n/n 4ecTB padoueii mporpaMMbl BOCTIUTAHUS
]
4acoB

IloBTOpenue. Su.

1 KBanparupie kopHU 1 (hopMupoOBaHUE OTBETCTBEHHOTO

2 ToxnecTBennble npeoOpasoBanus. | 1 OTHOIICHHS K YYCHHIO;

3 YpaBHEHUs ¥ HEPABEHCTBA. 1 pa3BUTHE HACTOMYMBOCTHU B IOCTUKEHUU

4 PerieHue TEKCTOBBIX 3a/ad. 1 IOCTABICHHOM 1IEJIH;

5 BronHast koHTpobHAs padoTa. 1

KBaaparununas pyakuomus. 224.

6 @Oynkius. O6nacts onpenenenus, | 1 ¢dbopmupoBanue MOHUMaHHS
00s1acTh 3HauYeHUs PYHKIUH. KBaJpaTUUYHOW (YHKIMM U1 pELIeHus

7 Pewmenne ynpaxueHuii Ha 1 pa3HO0Opa3HBIX PeaJbHBIX CUTYAIUM;
HaXO0XKJCHHE 00JIaCTH ONpeeIeHUs pa3BUTHE OCHOB JIOTMYECKOI'O, 3HAKOBO-
(GyHKIHH. CHMBOJIMYECKOTO H  aJITOPUTMHUYECKOTO

8 CrnocoOsl 3a1anust QyHKIHI. 1 MBILLUICHHUS];

9 CBoiicTBa (hyHKIHH. 1

10 Pemenue ynpaxxHeHuii no reme: 1 (opmupoBanue IIPCICTABICHUSA Y
«CBoOICTBA IEMEHTAPHBIX MaTeMaTHYeCKOH  Hayke Kak  coepe
GyHKIMI» MaTeMaTHUYeCKOW JesITeIbHOCTH, O €€

11 | KBagpaTHBbI TPeXIcH. 1 3HAYMMOCTH JJISl Pa3BUTHUS [IMBUITH3AIIHN;

12 KBagparHblil TpeX4JIeH U €ro 1 (opmupoBaHHe HHTEpeCA K H3YYCHHIO
KODHH. TEMBI " KETTaHHS IPUMEHSTH

13 | PasnoxeHue KBagpaTHOro 1 npuoOpeTEéHHbIC 3HAHUS U YMEHUS;
TpPEeX4JICHAa Ha MHOXKUTEIIH. o

14 | JlokasaTembeTBO TOKIECTB. 1 (dopMHupoBaHUE yMEHHUIl NeHCTBOBaThH IO
Coxparienne apobeit. 3aJJaHHOMY QJITOPUTMY U KOHCTPYHPOBAThH

15 | KonrponsHas pabora Ne 1 1 HOBBIC,

16 Oyukuus y = ax %, e€ rpadux u 1 .
CBOMCTBA. (dhopMupoBanue (GYHKIIMOHATTEHOM

IPaMOTHOCTH;

17 Pemenne 3amanuii Ha cBoMcTBa 1
KBAPATHYHON YHKIIH. pazBuTHe |y OOydYaloIIUXCS  yYMEHUs

18 | Tpaduxu byscpiiy=ax2+nuy |1 UCIIOJIb30BaTh pas3nuyHbIe A3BIKH
— a(x —m)? MaTeMatHKi SCHOBGCHBIH,

19 Pemenue 3ananuii Ha mocrpoenue | 1 CHMBOJHMHECKH, rpaguHcciii).
rpadukoB

20 IToctpoenue rpagukos 1
KBaJIpaTUYHON (QYHKIIMH

21 «Kycounble» pyHKIMH 1

22 JlpoOHo-nnHelHas QYHKIMS U €€ 1
rpaduk .

23 | Oyaknus y =x". 1

24 Kopens N- i cTeneny. 1

25 Crenens ¢ palMoHaIbHBIM 1
MTOKa3aTeIIeM.

26 KonTtposnbHast pabora Ne 2 1

27 OO6o06maromuii ypok 1o TeMe 1

«DyHKIHN»

YpaBHeHNs] M HEPABEHCTBA C OJHOI nmepeMeHHOoi. 144.

28

| Llenoe ypaBHeHHUe 1 ero KOPHH.

|1

‘ BOCIIUTAHHUC KYJIbTYPBI JIUMYHOCTH,
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29 Pemenue nienbix ypaBHeHUM 1 OTHOIIICHWE K MaTeMaTHKe KaK K 4YacTu
UCIIOJIBb3YS CIIOCO0 pa3ioKeHUs Ha o011eue0BeYeCcKOil KyIbTypbl, UTparoLIei
MHOKUTEH. 0c00yI0 poJib B OOIIIECTBEHHOM Pa3BUTHH;

30 Pemienue nenbix ypaBHeHUM 1 (dbopMupOBaHUE KyJIbTYpPbl BBIYMCIICHU;
WCIIOJIb3YSl METO]] BBEJICHUS HOBOM pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO
MIEPEMEHHOM. MBILUICHUS, KYJIbTYPBI PEUd, CHOCOOHOCTH

31 bukBanpatHoe ypaBHEHHE 1 K YMCTBEHHOMY KCIICPUMEHTY;

32 Pemenue OukBaIpaTHBIX 1 dbopmupoBaHue KauyecTB JIMYHOCTH,
ypaBHEHUH o0ecTeunBarOInX COLIMATILHYIO

33 HPO6HBIG parMoHaIbHBIC 1 MOOHWIBLHOCTB, CIIOCOOHOCTD IIPUHAMATD
ypaBHEHHS. CaMOCTOSITENIbHbIE PEIICHNUS;

34 Pemenue npoOHO-paninoHaIbHBIX 1 (opmupoBanue  KauecTB  JIMYHOCTH,
ypaBHEHHMIA. HEOOXOIUMBIX YeJI0BEKY JUISt

35 PeliieHne ApOOHO-PALMOHATIBHBIX 1 MOJIHOIICHHON JKU3HU B COBPEMEHHOM
ypaBHEHHI UCTIONB3Ys BBEACHUE oOmiecTse, 5 CBOHCTBEHHBIC
HOBOM TIEPEMEHHOIA. MaTEMaTHYECKON NeATEIbHOCTH: SICHOCTU

36 PeleHre HEpaBEHCTB BTOPOIA 1 H TOYMHOCTH MBICIIH, MHTYHIIHH,

CTEIICHH C OJHOW epPEeMEHHOIL. (opmuposanue HpUBBIKH K

37 | Pemenue cucTeM HEPABEHCTB C 1 CaMOIIpOBCPKE,  MONIMHCHIA — CBOMX
OJ1HOI TIEpPEMEHHOI. NeHCTBUI MOCTaBJICHHO 3ajaue,

38 PellieHye HEPABEHCT METOIOM 1 JOBEJIEHUSI HA4aToi paboThI 1O KOHIIA.
WHTEPBAJIOB.

39 Pemennie HepaBeHCTB UCTIONB3YS 1
METOJIOM HHTEPBAJIOB.

40 KonTponbnas padora Ne 3 o reme: | 1
«YpaBHEHMS U HEPABEHCTBA C
OJTHO MepEeMEHHON)»

41 O06o0maromuii ypok 1o Teme: 1
«YpaBHEHHS 1 HEPABEHCTBA C
OJIHOM MEPEMEHHOI

YpaBHeHHUsI H HEPABEHCTBA C IBYMs NepeMeHHbIMH. 17 4.

42 VYpaBHeHHe ¢ AByMs MepeMeHHbIMu | 1 BOCTIHTAHUE KYJIbTYPBI JUYHOCTH,
W ero rpaduk. OTHOIICHHE K MAaTeMaTHUKe KakK K YacTh

43 I'paduueckuii criocod penieHus 1 o0111e4esI0BeYeCKOi KyJIbTYphl, UTparoeit
CHUCTEM ypaBHEHHI 0COOYI0 POJIb B 00IIECTBEHHOM Pa3BUTHH;

44 Pemenue cucrem ypaBHeHHM 1 (hopMupOBaHHE KYIbTYPhl BEIYUCICHU;
rpadUIeCcKUM CIIOCOOOM. pa3BUTHE JIOTUYECKOTO M KPUTHUECKOTO

45 Perienue cucrem ypaBHEHH 1 MBIIUICHUS, KYTbTYPBI PeUd, CHOCOOHOCTH
BTOPOH CTEIICHHU. K YMCTBEHHOMY KCIICPUMEHTY;

46 OCHOBHBIE METO/IbI pEUICHUS 1 ¢popmuposanue Ka4ecTB JINYHOCTH,
CHCTEM YpaBHEHHIA. 00ecIeunBaroOIINX COIMATHHYIO
MeTo1 MOICTAHOBKH. MOOUJIBHOCTh, CHOCOOHOCTh NPUHUMATh

47 OCHOBHBIE METO/IbI pEIICHUS 1 CaMOCTOATCIIbHBIC PCIICHUS;
cHCTeM ypaBHeHHi. MeTox (dhopMupoBaHue KauecTB  JIMYHOCTH,
anreOpanvecKoro CIOKEHHUS. HEOOXOJIMMBIX 1CIIOBCKY AL

48 PelueHue CHCTEM YpaBHEHHI 1 TTOJIHOIICHHOH JKU3HU B COBPEMECHHOM
METOIOM BBEICHHS HOBOM oOrmiecTBe, CBOMCTBEHHBIE
T1ePEMEHHOIA. MaTEeMaTHYECKOH JIeATEIbHOCTH: SICHOCTH

49 PelleHe 33124 C TOMOIIBIO 1 Y TOYHOCTHU MBICTTH, UHTYHIIHH;

CHCTEM YpaBHEHHH BTOPOii (dhopMupoBaHHe TIPUBBIYKH K
CTEIICHH. CaMOIIPOBEpKeE, MOTYUHEHUS CBOHX
50 Pelllenne 33124 C TTOMOIIBIO 1 JIENCTBUI IMOCTABIICHHOM 3ajave,

CHCTEM YPaBHEHHUH.

JIOBEJICHUS Ha4aTOMU pa6OTI>I J0 KOHIIA.
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51 O06006mmaromuii ypok 1mo Teme: 1
«CuCTEMBI ypaBHEHUI
52 Hepasencta ¢ aByMms 1
MIePEMEHHBIMH.
53 | Cucrembl HEpaBEHCTB C IBYMS 1
MIePEMEHHBIMH.
54 N300pakeHne MHOXECTBA 1
pelIeHni CUCTEMbl HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.
55 Haxoxnenne o6iactu 1
onpezaeneHus: GQyHKINH.
56 | HekoTopble npueMbl pemeHus 1
CHUCTEM ypaBHEHUI BTOPOU
CTETICHHU C JIBYMs IEPEMEHHBIMHU.
57 O06o0maromuii ypok 1o Teme 1
«HepaBeHcTBa ¢ 1Byms
MIePEMEHHBIMIY
58 KonTponbnas padora Ne 4 o 1
Teme: «YpaBHEHHS U HEPaBEHCTBA
C IByMsI IEPEMEHHBIMI
Apudmernyeckasi 4 reoMeTpuyeckas nporpeccuu. 15q.
59 [TocnenoBareabHOCTH. 1 (dhopmupoBaHue MpeACTaBICHUI 0
60 CBOMCTBA YHCIOBBIX 1 MaTeMaTHKe, KaK qacTH
MOCIIEI0BATEIHHOCTEH. o011euenoBeyecKoit KYJBTYPBHI, 0
61 Omnpenenenne apupmMeTHIECKON 1 3HAUUMOCTH MaTEMaTHUKU B Pa3BUTUU
nporpeccuu. ®opmyna N-ro yieHa UBUJIM3AIMN U COBPEMEHHOT'O OOIIIECTBA;
apu(METHYECKON TPOTPECCHUH. pOJIb  OTEYECTBCHHBIX  YYCHBIX B
62 Pelenre ynpaxHeHHH 110 TEME: 1 CTaHOBJICHUH HAYKU MaTeMaTHUKHU;
«ApupMeTHIECKas TPOrPECCHSL. BOCIIUTAHHE Yy YyYallUuXCsi YCTOWYHBOTO
dopmyia N-ro uieHa UHTEpeca K M3YyYCHUI0 MaTeMaTHKH,
apr(PMETHUECKOM IPOrPECCHm. TBOPYECKOTO OTHOWICHHS K y4eOHOM
63 CD()pMyJ'[a CYMMBI IEPBBIX n 1 ACATECIIbHOCTHU MaTEMAaTHYCCKOI'O
YJICHOB apu(PMETHUECKOM Xapakrepa.
ITPOrPECCHUHU. ¢dopmupoBaHue MOHUMAaHHUS
64 Pemenue 3aganuii mo teme : 1 HEOOXOAMMOCTH obpasoBaHusl,
«DopMyIa CyMMBbI IIEPBBIX N BBIpQXKEHHOH B TMpeoOiaJaHuu y4eOHO-
4IeHOB apHPMETHISCKOMN MO3HABATEIBHBIX MOTHBOB "
MIPOrPECCUN» OPEANOYTeHU  COLMalIbHOTO  Crocoba
65 | XapakrepucTuueckoe CBOUCTBO 1 OIEHKH 3HAHMH;
apruMETUYECKON TPOTPECCHUH. (opmupoBaHue yMeHHs  SICHO, TO1HO,
66 KoutpoubHas paGota Ne 5 1o teme: | 1 IPaMOTHO HM3JIaraTh CBOM MBICIH B YCTHOM
«ApHrdMeTHIECKAs IPOTPECCHS» U THUCHPMEHHOW peYH, MOHUMATh CMBICT
67 | I'eoMeTpuueckas Iporpeccus. 1 TIOCTaBICHHOH 3a71a4H;
dopMyIa 1-To WieHa. (hopMUpOBaHHE LIEHHOCTHOTO OTHOIICHHS
68 DOpMyIa CyMMBI TIEpBHIX N 1 K M3YYEHUIO B pe3yIbTaTaM O0y4IeHHsI.
YJIEHOB F€OMETPUUYECKON
IPOTrPECCUH.
69 | Pemenne ynpaxHeHHI TIO TEMe: 1
«DopMyna cyMmmBI N
YIEHOB KOHEYHON F€OMETPUYECKON
IIPOTPECCUU.»
70 XapakTepUCTHUYECKOE CBOMCTBO 1
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T€OMETPUYECKON ITPOTrPECCUH.

71 Pemenue ynpaxxHeHuii mo teme: 1
«XapaKTeprCTUUECKOE CBOMCTBO
TC€OMETPHYECKON IPOTPECCUIY

72 Pemenue ynpaxxseHuil no teme: 1
«["eomeTpuyeckas mporpeccus.

73 KonTponbnas padota Ne 6 o reme: | 1

«["eoMeTrpuueckas nmporpeccus»

J1eMeHThI KOMﬁHHﬂTOpI/IKI/I, CTAaTUCTHUKHU

U TeOpUM BeposiTHOCTeM. 134.

74 KomOunaropnsie 3amgaun. [Ipasuino | 1 dhopmupoBanue GUHAHCOBOI
yMHOKeHUs. JlepeBO BapHaHTOB. IPaMOTHOCTH, YMEHUS BOCIIPUHUMATbD U
75 ®dakrtopuai. [lepectaHOBKH. 1 KPUTUYECKHA AaHAIIM3UPOBATH
76 Pewenue ynpaxueHuii no teme: 1 UH(POPMALIUIO, IPEJCTABICHHYIO B
«KomOHuHaTOpHBIE 32/1a41.. pa3nuyuHbIX (hopmax;
77 ITepecTaHOBKH. 1 [IOHMMAaHUE BEPOATHOCTHOI'O XapaKTepa
78 Pasmenenus. 1 MHOTHUX pEaJIbHBIX 3aBUCUMOCTEI;
79 Coueranus. 1 IIPOM3BEACHUE BEPOATHOCTHBIX
80 | OtHocuTeNbHAS YacTOTa 1 pacdeToB,
CIIy4aiflHOTO COOBITHSI.
81 BeposTHOCTE paBHOBO3MOKHBIX 1
COOBITHH.
82 YacTora cOOBITHS, BEPOSITHOCTD. 1
83 | CioxxeHue U yMHOKEHHE 1
BEPOATHOCTEHA.
84 [IpencraBnenue o reomerpuyeckon | 1
BEPOSTHOCTH.
85 | Pemenue 3a1a4y Ha BEPOSTHOCTD 1
coObITuii. MicToku Teopuun
BEPOSITHOCTEMN: CTPAXOBOE JIEII0,
a3apTHBIE UTPBL.
86 KonTpomnbHas padora Ne 7 o reme: | 1
«OneMeHThl KOMOMHATOPUKH U
TEOPUH BEPOSATHOCTEN
O0o0maromee nopropenue. 164.
87 [IpeoOpa3oBanue panOHaNbHBIX 1 (dhopmupoBaHue OTBETCTBEHHOT'O
alre0pandeckux BhIPAKECHHH. OTHOILICHUS K YYCHHIO;
88 [IpeoOpa3oBanue uppaMoHanbHbIX | 1 pa3BUTHE HACTOMYMBOCTH B JOCTHKECHUH
anreOpanvdeckux BhIPAKEHUM. IIOCTABJICHHOW LIEJIN;
89 Penrenne nuHENHBIX ypaBHEHUN. 1 dhopmupoBanme MIPUBBIYKH K
90 Pelrenre panroHa bHBIX 1 CaMOIPOBEPKE, HNOJYMHEHUS]  CBOMX
ypaBHEHHIA. JIeHCTBUI MOCTaBJICHHOMN 3ajayue,
91 CreneHb ¢ 1eJIBIM ITOKa3aTeaeM U 1 JIOBEJICHHUs HAa4aToi paboThI 10 KOHIIA.
€€ CBOMCTBA.
92 | YmporieHue BeIpaXeHHH, 1
COJIep KALINX CTETICHH.
93 Pemenwue cucrem ypaBHEHUH
Pa3IUYHBIMH CIIOCOOAMU. 1
94 Pemenue nuHeiHbIX U KBagpaTHbIX | 1
HEPaBEHCTB
95 Penrenune pannoHambHBIX 1
HEPaBEHCTB
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96 | Pemenue cucrteM HEpaBEHCTB. 1

97 Apudmerraeckast Iporpeccus. 1

98 | I'eomeTpuueckas mporpeccusi. 1
3amaya o0 maxMaTHOH JOCKE.
CXx01MMOCTh F€OMETPUUECKOIN
MIPOrPECCHUHU.

99 Pemenne TekcToBbIX 33124, Porb 1
POCCHUNCKHX YYEHBIX B Pa3BUTHH
matematuku: I1. JI. YeOwmmes, C.
Kosanesckas, A. H. Konmoropos.

100 | I'paduku GyHKIMI. 1

101 | MroroBas KOHTpOJIbHAs paboTa 1

102 | Ob6ob6maronuii ypok 1
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