AJiredpa — aHHOTalMA K pado4yumM nporpammam 7-9 kiaccel

[Tporpammsbl pa3paboTaHbl Ha OCHOBE (heAepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOro oOmiero o6pasoBanus, KoHuenmuu nyXOBHO-HPAaBCTBEHHOTO Pa3BUTUSA U
BOCIIUTAHMS JIMYHOCTU TpaXKAaHWHA Poccuu, TIAHHPYEMBIX pPe3yidbTaTOB OCHOBHOTO OOIIIEro
oOpa3oBaHMsl, BOcHUTaTeNnbHOM paboueit mporpammbl MBOVY «lllkoma Ne 75»,  IIporpammbl
Anre6pa. COopHuk paboumx mporpamMmMmM. 7—9  Kimaccel: mocobue A yUUTeNeu
o01eoOpazoBaTenbHbIX. opranu3anuii / [coctaBurens T. A. Bypmucrtposal]. — 2-e uza., nom. — M.
: IIpocBenienue

YYEBHO-METOJIUYECKHUI KOMITJIEKC (YMK)

« FO0.H.Makapsrues. Anrebpa 7 knacc. M. [IpocBemnienue
« FO.H.MaxapsrueB. Anrebpa 8 knacc. M. [IpocBemienue
« FO.H.MaxapsiueB. Anredpa 9 knacc. M. IIpocsemienue

VUEBHBIN [UIAH (KOJJMYECTBO YACOB)

« 7 k1acc: 4 yaca B Henenro, 136 yacos B roj

« 8 kacc: 4 yaca B Henenro, 136 4acoB B ro.

» 9A xnacc: 3 yaca B Hegento, 102 yaca B ToJI.

« 9B, B, I', /] xitacc: 4 yaca B Hememto, 136 9acoB B o

LIEJIN:

° OBJIaACHUC CUCTEMOM MaTeMaTUYECKNX 3HAHUM U YMGHI/Iﬁ IJIaHUPOBAHUSA U OCYHICCTBJICHUA
ANITOPUTMHYECKON AEATEIbHOCTH, BBIIIOJIHEHUS] M KOHCTPYHPOBAHHE HOBBIX aJITOPHTMOB; PEIICHUE
pa3Ho0Opa3HbIX 3a1a4;

* HCCIICIOBATENbCKAss  JCATEIBHOCTh,  IOCTaHOBKAa H  (OPMYJIHPOBAHHUE  HOBBIX
3aJ]a4;MHTEIUIEKTYaJIbHOE Pa3BUTHE (HOPMUPOBAHHME KAyeCTB JIMYHOCTH, HEOOXOJMMBIX YEIIOBEKY
IUIsl TIOJTHOLICHHOM JKM3HHU: SICHOCTh M TOYHOCTh MBICIH, KPHTHYHOCTH MBIIIICHHS, HHTYHIUH,
JJOI'MYCCKOI'O MBIIIJICHUA,

* (opMHpOBaHUE POCTPAHCTBEHHBIX MPE/ICTABICHH;

« (hopMHUpOBaHKE TPEICTABICHUNA 00 HIEAX W METOJaX MaTeMaTHUKU KaK YHUBEPCAIbHOTO
SI3bIKA HAYKU M TEXHUKH;

°* BOCIIMTAaHHC KYJIbTYPBL JINYHOCTH, OTHOIICHUC K MaTEMATUKEC KakK K qaCTu
001IeYeI0BeYEeCKON KYIbTYPBL.

3AJJAYN:

* IPUBUTH TO3HABATEIbHBI HWHTEpEC K HOBOMY Ul YYCHHUKOB IPEAMETY Yepe3 CHUCTEMY
pa3HOOOpa3HbIX 1O ¢OpME YPOKOB HM3YYECHHS HOBOTO MaTepuaia, JabopaTopHbIe padoTHI,
HKCKYpPCHUH, HECTaHIAPTHBIC YPOKU KOHTPOJIS 3HAHU;

¢ cO3/aBaTh yCIOBUS 17 (QOPMHUPOBAHUS Yy YdYallUXCS TMPEAMETHOM M y4eOHo-
HCCIIEIOBATEILCKOM KOMIIETEHTHOCTEH;

« 00eCTICUnTh YCBOCHHE YyYalIUMHUCS 3HAHUW OCHOB XHWMHUYECKOW HAyKW: BaKHEHUIIINX
(bakTOpOB, MOHATHHA, XMMHUYECKHX 3aKOHOB W TEOpHH, S3blka HAYKH, JOCTYIHBIX 0000LICHUN
MHPOBO33PEHYECKOT0 XapaKkTepa B COOTBETCTBUH CO CTAHJIAPTOM XMUMHUUYECKOTO 00pa30BaHuUs;

* CIIOCOOCTBOBATh (POPMHUPOBAHUIO Y IIKOJLHUKOB MPEAMETHBIX YMEHHUI M HAaBBIKOB: YMEHUS
paboTaTh ¢ XUMHYECKHMM O0OOpYyJOBaHHMEM, HAOIIOJaTh M ONUCHIBATH XUMHUYECKHUE SIBICHUS,
CpaBHUBATh WX, CTaBUTb HECIIOKHbIE XMMHYECKHE OIBITHI, BECTH HAOJIIOACHUS 4YEpe3 CUCTEMY
a00paTOPHBIX, MPAKTHYECKUX padOT U IKCKYPCHUH;

* IPOJOJDKUTh Pa3BUBAaTh y OOy4aromIMXCs OOIIeydeOHble YMEHHS W HaBBIKM: 0cC000e
BHUMaHUE yJIEIUTh PA3BUTHIO YMEHUS ME€PECcKa3bIBaTh TEKCT, aKKYpaTHO BECTH 3aIIUCH B TETPAIH U
JenaTh PUCYHKH.



HpOZpaMMbl obecneuusarom 00CmudiceHue 6blNYCKHUKAMU OCHOBHOU UWKOJIbl OI’lpeaeﬂéHHblx
JUYHOCNIHbLX, Memanpe()/wemnblx u npedmemnblxpes'yﬂbmamoe.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOCHHSI TpOrpaMMbl  y4eOHOTo Kypca «Anredpa»
XapaKTEePUIYIOTCS:

1) narpuoTnyeckoe BOCIUTaHHUE:

MPOSIBJICHUEM MHTEpEca K MPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HAyKaX U MPUKIATHBIX cepax;

2) rpaxaaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBITIOJHEHNUIO OOS3aHHOCTEH TpaKJaHWHA M peaju3alid ero Ipas,
MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (DYHKITMOHUPOBAHMS PA3THMYHBIX CTPYKTY], SBICHUH,
IpoIelyp TPaKIaHCKOTO o0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYX/IECHUIO
ATUYECKHX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTIKEHUN HAayKH, OCOSHAHHEM
BOKHOCTH MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyoBO€E BOCIMTAHME:

YCTAaHOBKOW Ha AaKTMBHOE Yy4YacTHE B PELIEHWHU MPAKTUYECKHX 3aJlad MaTeMaTH4eCKOM
HAMpPaBIIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTUYeCKOro oOpa3oBaHUS Ha MPOTSHKEHUU BCEH
KU3HH JUIsl YCTICITHOW MPOo(eCCUOHATBHON JeATEeILHOCTH W Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM M MOCTPOCHHEM MHIUBHUAYATbHON TPACKTOPUU O0pa30BaHUS W KM3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOEe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAIILHOMY W JCTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1ay, perIeHUH, pPacCyXKIeHUNH, YMEHHUIO BUIETh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HEHHOCTH HAYYHOT'0 MO3HAHMSA:

OpUEHTAINEe B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS YEJIOBEKa, TMPUPOABI U OOIIECTBA, ITOHUMaHHUEM
MaTeMaTUYeCKO HayKH Kak c(hpepbl YeIIOBEUECKOM ICSITEIIBHOCTH, ATANOB €€ Pa3BUTHS K 3HAYNMOCTH
JUTSL pa3BUTHS LIUBWIIM3AIMHU, OBJIAJCHUEM S3bIKOM MAaTEMAaTUKU U MAaTEMaTUUYECKOU KYJIbTYpPOU Kak
CPEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATENbCKOM
JeSATeIIbHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMUpoOBaHNEe KYJIbTYPbI 3/10POBbsI U IMOUNOHAJILHOTO
Os1aromosty4ms:

TFOTOBHOCTHIO IIPUMEHSATHh MaTEeMaTHUYECKUE 3HAHUSI B MHTEpPEcax CBOETO 3/J0POBbs, BEICHUS
3I0pOBOr0 00pa3za >XKU3HU (3J0POBOE IMHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATHN M OTABIXA,
perynsipHas gu3nueckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peIIeKCUU, MPU3HAHHUEM
CBOETO IpaBa Ha OMIMOKY U TAKOTO e MpaBa APYroro 4eJ0BeKa;

7) 3K0JI0rnYecKOe BOCIIUTAHHE:

OpUCHTAIlMe Ha MPUMEHEHHWE MAaTeMAaTHYeCKUX 3HAHWKW JJIA pelieHus 3a7ad B 00JacTu
COXPAaHHOCTH OKPYKAIOIIEeH Cpeabl, TUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX BO3MOKHBIX
MOCIEACTBUIA ISl OKPYXKAIOUIEH Cpenbl, OCO3HAHHEM TIJI00ATBLHOTO XapaKTepa 3KOJOTHYECKUX
npoOJIeM U yTeH UX pelieHus;

8) ananTanus K N3MEHSIOIIUMCS YCJIOBHSAM CONMAILHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSX HEOIPEACIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUYECKYIO JESATEeIbHOCTb, B TOM YHUCJIE YMEHUE YUYHUTHCS Yy IPYTUX



JIFOJIeH, MPUOOPETaTh B COBMECTHOM JIEATETLHOCTH HOBBIC 3HAHUS, HABBIKA | KOMITETCHITHH U3 OTTBITa

JIPYTHX;

HEO0XOAUMOCTBIO B (DOPMHPOBAHMU HOBBIX 3HAHM, B TOM 4YHcie (OPMYJIHPOBATH HJEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX M SABJICHMSX, B TOM 4YHCIEC paHEEe HEU3BECTHBIX, OCO3HABATh
Ane(GUIUTBI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlLMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIIMIO
KaK BBI30B, TPEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATh INPHUHUMAEMbIC PEIICHUS U JCHCTBUS,
(GbopMynMpOBaTh M OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIE NelCTBUS

Ba3oBble JJornueckue aeicTBuA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
NOHSATHH, OTHOIICHWH MEXAY MOHATHAMHU, (OpMynHpoBaTh ONpPEAETICHUS TOHATHH,
YCTaHABJIMBATh CYNIECTBEHHBIH NMPU3HAK KJIACCHU(UKAINMU, OCHOBAHUS JJIsi 00OOIIEHUS U
CpaBHEHHMSI, KpUTEPHH ITPOBOUMOIO aHAIN3A,;

BOCIIPUHUMATh, (OPMYIUpOBaTH M IMpPEeoOpa3OBHIBATh CYKICHHUSA: YTBEPAMUTEIbHbIE WU
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBIISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEUHs B (aKTax,
TAHHBIX, HAONIONEHHUSX M YTBEPKICHHSX, MNpeajgaraTb KpUTEPUU UIsl BBISBICHUS
3aKOHOMEPHOCTE U TPOTUBOPEUMI;

JenaTh BBIBOJBI C MCIIONb30BAaHMEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

pa3OupaTh 10Ka3aTeNbCTBA MAaTEMATHYECKUX YTBEPKACHUH (IpSIMBIE U OT MPOTHUBHOTO),
INPOBOANTH CAMOCTOSATENIFHO HECIOXKHBIE JOKa3aTeNbCTBA MaTeMaTH4eckuX (hakTos,
BBICTPAaWBaTh apryMEHTALMIO0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpPATH crioco0 perieHus yaeOHoM 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUS,
BBIOMpPATh HanboJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKue NeHCTBUA:

HCIIOJIb30BATh BOMPOCHI KaK UCCIIEN0BATEIbCKIUI HHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH
BOIIPOCHI, (PUKCHUPYIOLIUE MPOTHBOPEUYUE, MPOOJIEMYy, CaMOCTOSTEILHO YCTaHABIIMBAThH
HMCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, apT'yMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE;,
MIPOBOJMTHh IO CaMOCTOSTEIIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM SKCIICPUMEHT,
HEOOJBIIIOe MCCIEA0BaHNE TI0 YCTAHOBICHHIO OCOOEHHOCTEH MaTEeMAaTHYECKOTO OOBEKTa,
3aBHCHMOCTEH 00BEKTOB MEXIY COOO0IA;

CaMOCTOSITENTLHO (POPMYITHPOBATH OOOOIICHUS U BBIBOJBI 110 PE3yIbTaTaM IPOBEAEHHOTO
HaGHIO,Z[eHI/ISI, HUCCIICO0BaHUA, OLCHUBATH I[OCTOBepHOCTB HOJ'IyLIeHHBIX pe3yanaT0B,
BBIBOJZIOB U 00OOIIEHNIA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATH MPEIIOIOKECHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ unopmaumei:

BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTH MHGOPMAIUH, TaHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1a4u;

BbIOMpaTh, AaHAIU3UPOBATh, CHUCTEMATHU3UPOBATh W HHTEPHPETUPOBATH HH(GOPMALIUIO
Pa3IMYHBIX BUJOB B (POPM MpeICTaBICHUS;



BEIOMpaTh GopMy TpeAcTaBlieHUs WH(DOPMALUKA U WLTIOCTPUPOBATH pEIIaeMbIe 3aJaqu
CXeMaMH, AMarpaMMaMy, HHOM rpadukoi U MX KOMOMHALMSIMH;

OLICHHMBATh HAJEKHOCTH MH(MOpPMALMM IO KPUTEPHUSIM, MPEAJIOKEHHBIM YUYHUTEIEM WU
chOpMyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHuKaTHBHBIC yHUBepcaabHbIe y4eOHbIE 1eiiCTBHA:

BOCIIPUHUMATh M (POPMYIHPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBHSIMH U IEISIMU
00I1IeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEUICHHs 3aJaud, KOMMEHTHPOBATH MOJIYYEHHBIN
pe3yInbTar;

B X071 OOCYXIIEHHs 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXIaeMOil TE€MbI, MPOOIEMBI,
penraeMoii 3amadu, BBICKa3bIBaTh MJCH, HAIlEJICHHBIC HA MOWCK PEIICHHS, CONOCTABIATh
CBOU CYXKICHHUSA C CY)KACHUSMH JPYTHX YYAaCTHHUKOB JHajiora, OOHApYXHUBAaTh paziInune U
CXOJICTBO TO3UIUH, B KOPPEKTHOH ¢opme (GOpMynIHpOBaTh pa3HOTIACHS, CBOH
BO3PaKEHMUS;

NPEJCTABIATh PE3yNbTaThl PELICHUS 3aJaud, SKCIIEPHUMEHTA, HMCCIEJOBAaHUsS, MPOEKTa,
CaMOCTOSTENILHO BBIOMpaTh ()OPMAT BBICTYIUICHHS C y4ETOM 3a7ad NPE3CHTALMHd U
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh M HCIOJIB30BaTh MPEUMYIECTBA KOMAaHAHOW M MHIAWBHIYaJIbHON pabOTHI mpu
penIeHny yaeOHBIX MaTeMaTHYeCKUX 3a71ad;

NPUHUMATh II€JIb COBMECTHOM NEATENFHOCTH, IUIAHUPOBATh OPTaHM3AaLMI0 COBMECTHON
paboThl, pacnpeaessaTh BUABI padoOT, JOrOBApHUBATHCS, OOCYXIATh MPOIECC U PE3yabTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIO/ICH;

Y4acTBOBATh B TPYIIOBBIX (GopMax paboThl (00CYXaeHHs, 0OMEH MHEHUSMH, MO3TOBbIC
IITYPMBI U JIPYTHUE), BBIMOIHATH CBOIO YacTh pabOTHl M KOOPIAUHUPOBATH CBOU JIEHCTBUS C
APYTMMH YI€HaMH KOMaH/bI, OLCHHBATh Ka4ECTBO CBOETO BKJIAJa B OOLIMI MPOIYKT IO
KPHUTEPUAM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJIbHbIe y4eOHbIe AelicTBUS
Camoopranmusanus:

CaMOCTOSITENILHO COCTABJISATH IIJIaH, aJITOPUTM pEIIeHHs 3a4auu (WM €0 4acTh), BBIOUPATh
CIoco0 pemieHuss ¢ y4€TOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHH ¢ yuéTOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJI1b, SMOLUMOHAIbHbII HHTE/IEKT:

BJIAJIETh CIOCOOaMM CaMOIIPOBEPKU, CAaMOKOHTPOJIS MpoIlecca M pPe3ysibTara perieHus
MaTEMATHYECKOH 3a0auHu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NPH PEIICHWW 3a/a4d, BHOCHUTH
KOppeKTI/IBBI B ACATCIBbHOCTH HAa OCHOBEC HOBBIX OGCTOHTGHBCTB, HaﬁﬂeHHBIX OIJ_II/I60K,
BBISIBJIEHHBIX TPYJIHOCTEH;

OLI€CHUBATh COOTBETCTBHC pe3yanaTa NCATCIIBHOCTHU HOCTaBﬂeHHOﬁ neian n yCJIOBI/ISIM,
OGBHCHHTB HpI/I‘-II/IHI:I JOCTHXKCHHUA UIIN HCOOCTHMIXKCHUA LICJIN, HAXOOUTH OH_II/I6Ky, aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xoH1ty 00yuenus B 8 kiacce 00yJaromuiics HOIy4UT CIEAYIOLINE TPEIMETHbIE PE3yIbTaThl:

Yucyia 1 BBIYUCIEHUSA



Hcnonbs30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JECUCTBUTENIBHBIX YHUCEN A
CpPaBHEHHUS, OKPYIJICHHWS W BBIYHCICHUN, W300pakaTh JACHCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOM.

[TpumeHsTh MOHATHE apU(PMETHUECKOTO KBaJAPATHOTO KOPHS, HAXOJIUThH KBaJIpaTHbIE KOPHHU,
UCIONIB3YSl TNpPU HEOOXOJUMOCTH KaJbKyJsTOp, BBINOJHATH MPeoOpa3oBaHUsl BbIPAXKEHUH,
coJiepaKallMX KBaJgPAaTHbIC KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Vcnonb30BatTh 3anucu OOJBIINX U MAJIBIX YHCEIT C IOMOIIBIO IECATUYHBIX APOOEH U cTerneHei
yucna 10.

AsiredOpanyeckue BbIpasKeHU s

[IpuMeHATh TOHATHE CTENEHU C LEeNbIM [oKa3aTeJeM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAXEHU, COAEPIKALUX CTEIIEHU C LIETbIM [TOKA3aTEIEM.

BbINONMHATE TOXAECTBEHHBIE TPe0Opa30BaHusl pallMOHATIBHBIX BRIPAXKEHUN HAa OCHOBE MPaBUII
NeMCTBUI HaJl MHOTOWIEHAMU U alreOpandyeckKuMU JpoOsiMHu.

PackmanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumensITh IPe0Opa3OBaHUsl BBIPAKCHUN NI PEIICHUS PA3TUYHBIX 3a7ad U3 MaTEMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATILHON TPAKTUKH.

YpaBHeHHsI 1 HEPABEHCTBA

Pemiate nuHeiHbIe, KBaipaTHBIC YPAaBHEHUS U PAllUOHAIbHBIC YPABHEHUSI, CBOASAIINECS K HUM,
CHCTEMBI JIByX YPaBHEHHH C JBYMsI IEPEMEHHBIMU.

[IpoBoauTh mpocTEIINE KCCIECIOBAHUS YPABHEHUW M CHUCTEM YpPAaBHEHHM, B TOM YHCIIE C
MPUMEHEHHEM Tpa@UuecKuX MpeicTaBiIeHH (yCTaHaBIUBaTh, UMEET JIU ypaBHEHUE WM CHCTEMa
YpaBHEHMH PEIIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauThb OT cOBECHOW (POPMYITMPOBKH 3aau K e€ areOpandeckoil MOAEIH ¢ TIOMOLIbIO
COCTABJICHUS] YpPAaBHEHUS WJIM CHUCTEMbl YPaBHEHHW, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJ]a4¥ IOJTYYEHHBIN pe3ybTar.

[IpuMeHATh CBOMCTBAa UYMCIOBBIX HEPABEHCTB JJIsl CPaBHEHHUS, OLICHKH, PEIlaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uuecKyro HIUTIOCTPALIMI0 MHOXKECTBA
peuIeHU HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUT

[TornMaTh ¥ UCHONB30BaTh (DYHKIIMOHAIBHBIC TIOHATUS U S3bIK (TEPMHHBI, CHMBOJIUYECKIE
0003HAaYCHU), ONpPEIENATh 3HaUYCHHE (PYHKIIMM MO 3HAYCHUIO apryMEHTa, OINpeNeNiTh CBOWCTBA
byakmm o e€ rpaduky.

CtpouTh rpaduKy dIeMEHTapHBIX (QYHKIIUN BHIA:

y=kix,y=x%y=x’y=[x|,y= X, OTIICHIBATH CBOWCTBA YHCIOBO# (YHKIIHH 10 & rpaduKy.

BeposSITHOCTB M CTAaTHCTHKA

W3Bnekars 1 mpeoOpa3oBeIBaTh WH(GOPMAIINIO, IPECTABICHHYIO B BHJIE TaOIUI], TUarpamm,
rpaduKoB, MPEACTABIATH JaHHBIE B BUJE TAOIUII, AHAarpaMm, rpa)uKoB.

OnuceiBaTh JaHHBIE ¢ MOMOULIBIO CTaTUCTUYECKUX MOKA3aTeNel: CPeIHUX 3HAYECHUU U Mep
paccenBaHus (pa3Max, TUCIIEPCHS U CTAaHIAPTHOE OTKJIOHEHUE).

HaxomuTh 4acTOTHI YHCIOBBIX 3HAUYEHUN M YaCTOTHI COOBITUM, B TOM YHCIIE TIO pe3yibTaTaM
WU3MEpEeHUl 1 HaOIIOICHUH.

HaxomuTh BEpOATHOCTH CIydyalHBIX COOBITHI B ONBITAX, 3Has BEPOSITHOCTH AJIEMEHTAPHbBIX
COOBITHH, B TOM YHCJIE B OIBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBarth rpaduuecKkue MOIENTH: JAEPEBO CIYyYalHOTO HKCHEPUMEHTa, JuarpamMmbl
Dlinepa, ynciosas mpsmasl.



OnepupoBarh MNOHATHSAMHU: MHOXECTBO, IOJMHOYKECTBO, BBINOJIHATh ONEPALMUA HAaJ
MHOXECTBaMH: OOBEIUHEHUE, ITEepPeceYeHHe, JOTOIHEHUE, IMEPEYUCIATh 3JIEMEHThl MHOMECTB,
IIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb30Bathk rpaguueckoe NpeacTaBIeHne MHOXKECTB M CBS3€H MEXly HUMH JUIsl OITMCAaHUS
IIPOLIECCOB U SIBJICHUH, B TOM YHCIIE IIPH PEILICHUH 3aJjad U3 APYrUX y4eOHBIX IPEIMETOB U KYpCOB.

K xoHIty 00yueHus B 9 kiaacce 00yJaromuiics OIyduT CICAYIOLINE TPEIMETHbIE Pe3yIbTaThl:

Yucia v BBIYUCTCHUSA

CpaBHUBATh U yNOPSAJOYMBATH PALIMOHAIBHBIC U NPPALMOHAIBHBIE YUCIIA.

BeimonuATe apudpmernyeckre ACUCTBUS C PALMOHAIBHBIMM YMCIAMHU, COYETas YCTHbIE U
MIMCbMEHHBIE TPUEMBI, BBIITOJIHATH BBIUUCIEHHS C HPPALMOHAIBHBIMY YU CIIAMHU.

Haxonuth 3HaueHHs CTENEHEH C LEJBIMU IIOKAa3aTeIsIMU U KOPHEH, BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKCHUM.

OKpyrATh NEHCTBUTEIBHBIC YUCIIA, BBIIOIHATH IPUKUAKY PE3y/IbTaTa BBIYMCICHUN, OLICHKY
YHUCJIOBBIX BBIPAYKEHUU.

YpaBHeHUS M HEPABEHCTBA

Pemarp nuHENMHbIE U KBaJpaTHbIC YPABHECHMS, YPABHEHUS, CBOJAIINECA K HUM, IIPOCTEHIINE
IpOOHO-pALlMOHATIbHBIC YPABHEHUS.

Pemate cucreMbl ABYX JMHEHHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMM M CHCTEMBI JBYX
YPAaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SABJISCTCS JIMHEUHBIM.

Pemiate TeKCTOBBIE 3a/1a4M aNredpanuecKuM CrocoOOM € MOMOILBIO COCTABICHUS YPaBHEHUS
WM CHCTEMBI IBYX YPAaBHEHUH C IBYMs IICPEMEHHBIMH.

IIpoBOoANTH MpPOCTEHIINE UCCIIEIOBAHUS YPAaBHEHHWM M CUCTEM ypPaBHEHHUH, B TOM 4YHCIIE C
pUMEHEHHEM rpauiyecKuX MpeACTaBIeHUH (YCTaHABIMBAaTh, UMEET JIM ypaBHEHHUE WM CHUCTEMa
YpaBHEHUU PELICHHUS], €CIIM UMEET, TO CKOJIBKO, ¥ IIPOUEe).

Pemate nuHeilHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pakaThb peEIICHUE
HEPaBEHCTB HA YUCJIOBOU NPSMOM, 3aIIMCBIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cuCTEMBI IMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIKOYAIOIIUE KBAIPaTHOE
HEpaBEHCTBO, M300pakaThb pPELICHWE CUCTEMbl HEPABEHCTB Ha YHMCIOBOM MpPSMOH, 3amKChIBaTh
pEIIECHNE C TOMOILUBIO CHMBOJIOB.

Hcnons30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHbIX 3a1a4.

DyHKUNH

Pacnio3HaBaTh (yHKIMHM M3ydeHHBIX BUJOB. IIoKa3bIBaTh CXEMaTHUECKH pAaclOJIOKEHUE Ha

KOOPMHATHOM TI0CKOCTH rpadukoB QYHKIMHA Buga: y = kx, y = kx + b, y = k/x, y = ax’ + bx + ¢,
y=x, y=\x,y= | x|, B 3aBECHEMOCTH OT 3HaYCHHIT KOA()DHUIIMEHTOB, ONIMCHIBATH CBOMCTBA (YHKIIHIA.

Crpoutb M u300pakaTb CXeMaTHMYeCKH TpadUKu KBaJpaTUYHBIX (DYHKIUI, ONUCHIBATH
CBOMCTBA KBaJAPAaTUYHBIX (PYHKITUHN 11O UX rpaduKam.

Pacrnio3HaBaTh KBajpaTHUHYIO (QyHKIUIO 10 opMysie, IPUBOIUTH MPUMEPBl KBaJPAaTHUYHBIX
GyHKIMN U3 pealbHOM KU3HH, (PU3UKH, TEOMETPUH.

Yuci0BbIe MOCTAEI0BATEIbHOCTH U MPOrpeccHu

Pacnio3HaBaTh apu(METHUYECKYI0O U T€OMETPHUYECKYIO MPOrPECCHM IpPH pa3HBIX CIOCO0ax
3aJJaHMsL.

BBINONHATE BBIYMCIEHUS C HCHOJIb30BaHHEM (OPMyNT N-ro wieHa apu(pMeTH4ecKoil u
T€OMETPUYECKON ITPOrPECCU, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4I€HbI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemate 3agaun, cBsA3aHHbBIE ¢ YMCIOBBIMM MOCIEA0BATENBHOCTMH, B TOM YHUCIIE 337a4d U3
peanbHOM KU3HHU (C MCTIOIB30BAHUEM KAJIBKYIATOPA, HU(PPOBBIX TEXHOJIOTHH).



BeposiTHOCTB M CTATHCTHKA

W3Bnekarh u mpeoOpa3oBbIBaTh HH(DOPMAIIHIO, IPEACTABICHHYIO B Pa3IMYHBIX UICTOYHUKAX B
BU/JIE TaOIHII, TUarpamm, rpaduKoB, MPEACTABISATEH JAHHBIE B BUJIE TAOIUII, TUarpaMM, TpaduKoB.

Pemate 3amaum opraHW30BaHHBIM TIEpeOOPOM BapHAHTOB, a TaKXXe C HCIIOJIb30BAHHEM
KOMOWHATOPHBIX TIPABUII U METOIOB.

Hcnonw3oBaTh onucaTeiabHble XapaKTEPUCTUKH [JII MAaCCHUBOB YHCIJIOBBIX JAHHBIX, B TOM
YHUCJIe CPEAHUE 3HAYEHUS U MEPhl PACCEUBAHMUSL.

Haxoauth 4acTOTHl 3HAYEHUN W YaCTOTHI COOBITHSI, B TOM YHCJE TMOJB3YICh Pe3yJbTaTaMu
MPOBEACHHBIX U3MEPECHUI U HAOIIOICHUH.

HaxomuTh BEpOSTHOCTH CITyYaifHBIX COOBITUI B M3YUEHHBIX OMBITAX, B TOM YUCIIE B OIBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSIMHU, B CEpUSAX HCIBITAHUN O TMEPBOTO yCIexa, B
cepusx ucnbiTaHui bepHymnu.

NmeTts nipencraBiieHre o CIyd4ailHOW BEJIMYMHE U O PACIPEACIICHUN BEPOATHOCTEM.

NmeTh MpEaACTaBICHHUE O 3aKOHEC OOJIBIINX YHCEN KaK O IMPOABJICHUN 3aKOHOMCPHOCTH B

CIly4yailHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOIIEeCTBE.
COJAEPXAHHE:

7 xnacc:

« BronHoe noBTOpeHue — 6 4

 Bripaxkenus, ToxaecTBa, ypaBHEHUS — 23 4

» Oynkuun — 16 9y

+ CTeneHp ¢ HaTypaJIbHBIM MTOKa3areseMm — 17 4
« MHorouieHsl — 23 4

« ®OopMyJIbI COKPAIIEHHOTO YMHOXKEHHS — 23 9
« CucreMbl TUHENHBIX YpaBHEHUN — 17 4

o [ToBTOpenue — 11 u

8 kyacc:
* IloBropeHue — 6 u
*  UYucna u Beiuucnenus. Ksagparusle kopHu — 16 4
*  UYucna u Beiuncienus. CreneHs ¢ LeabIM [T0Ka3aTeneM — 7 4
*  Aunrebpanueckue BoipaxeHus. KBagpaTHbIil TpéxuiieH — 5 u
*  Anrebpanueckue BeipaxeHHs. AnreOpandeckas qpoodb — 15 u
* VYpaBHeHus u HepaBeHcTBa. KBagpaTHele ypaBHeHus — 17 u
* VYpaBHeHus u HepaBeHCTBA. CUCTEMBI ypaBHEHUHN — 5 U
* VYpaBHeHus u HepaBeHcTBa. HepaBenctBa — 15 4
e ®Oyukuuu. OCHOBHBIE TOHATHS — 3 4
e @Oynknuu. Yucnossie PyHKIMN — 6 9
* BeposTHocTb U cTatucTuka — 34 4
* TloBTopeHue u o6oOIeHNE — 7 4

9A kunacc:

* [ToBTOpenue 8 kinacc — 6 4

* KBanparnunas ¢pynkuus — 20 u

* YpaBHEHUS U HEPABEHCTBA C OJIHOW MepeMeHHon — 17 4

* YpaBHEHUS U HEPABEHCTBA C ABYMS IEPEMEHHBIMU — 15 4

* ApudmeTndeckas U reoMeTpudeckas nporpeccus — 12 4

* DyieMeHThl KOMOMHATOPHKH U TEOPUU BeposiTHOCTEN — 11 1
* [ToBropenue. Pemenue 3agau — 21 4



9b, B, I', ] knacc:

* [loBTopenue Kypca anreOpsr 8 kiacca — 6 4

* UYwucna u BeruucaeHus. JleiicTBuTenpHbIC yncia — 9 4

* YpaBHEHUS U HEPABEHCTBA. Y paBHEHUS C OAHON NIepeMeHHON — 14 u
* VYpaBHeHus u HepaBeHCTBa. CUCTEMBI ypaBHEHUH — 14 4

* VYpaBHeHus u HepaBeHcTBa. HepaBenctBa — 16 1

 Oynkuun — 16 9

¢  YuciaoBble MOCIEI0BATENBHOCTH — 15 4

* BeposTHocTb U cTaTucTHKa — 34 4

* TloBTOpeHue, 0000IICHHE, CUCTEMATH3AIIHS 3HAHUHN — 12 1

®OPMBI TEKVIIIET'O KOHTPOJISA Y [TIPOMEXYTOYHOM ATTECTAILIHA

« @opMBI KOHTPOJIS: (PPOHTATBHBIN OIMPOC, MPOBEPKA JOMAITHETO 3a/IaHusl, HHIUBUTyaTbHas
paboTta y TOCKH, HHIMBHAyaIbHas padoTa MO KapTOYKaM, CaMOCTOSTENIbHAsI paboTa, IpoBEpOUHas
paboTa, MaTeMaTUYeCKUi JUKTAHT, TecToBas padora. [IpoMexyTouHas artecTanusi IPOBOAUTCS B
(dhopme TecTOB, KOHTPOJIBHBIX, CAMOCTOSITEILHBIX PaOOT.

« Bunpl koHTpons 3HaHMi M ymeHui:IIpenBapuTenbHbIN (OUAarHOCTUYECKUI): MPOBOIAT B
Hayajie y4eOHOro roja, MOJYroJus, YETBEPTH, Ha MEPBbIX ypOKax HOBOTO paszfelia WIH TEMbI
yueOHoro kypca. Ero ¢yHKIMOHaNbHOE Ha3HAYEHHE COCTOUT B TOM, YTOOBI M3yYUTh YPOBEHH
TOTOBHOCTH y4alIUXcs K BOCIPUATHIO HOBOTO MaTepuaia. B Hayane rona HeoOX0AMMO IPOBEPUTD,
9TO COXPaHUIOCh M YTO «YJIETYyYHUIOCh» U3 U3YYCHHOTO MIKOJIHHUKAMU B MPOIIOM Y4eOHOM TOIY
(TPOYHOCTH 3HAHUI UJIM OCTATOYHbBIC 3HAHMS, B COBPEMEHHON TEPMUHOJIOTHH).

« Ha ocHOBe nMaHHBIX TUArHOCTUYECKOTO KOHTPOJISL YUYUTENb IJIaHUPYET HU3yuyE€HHE HOBOTO
MaTepuana, MpelycMaTpuBaeT COMYTCTBYIOLIEE IOBTOPEHHUE, IMpopabaThiBaeT BHYTpU- U
MEXXTEMHBIE CBSI3U, aKTyaJIM3UPYET 3HAHUS, KOTOPBIC paHee He ObUTH BOCTPEOOBAHBI.

« Texymuii: camasi onepaTuBHasA, IUHAMUYHas U THOKas MPOBEpPKa pe3yibTaToB OO0y4YEHUSI.
Texymmii KOHTPOJIb COMPOBOXKAAET Mporece GOPMHUPOBAHUS HOBBIX 3HAaHUHM UM YMEHUH, KOTJa ele
paHo roBopuTh 00 uX copmupoBaHHOCTH. OCHOBHAS LI€TTh 3TOTO KOHTPOJIS — IIPOBECTH aHAIIN3 XOAa
dbopMUpOBaHUS 3HAHUM W YMEHUH. DTO aeT BO3MOXKHOCTh YYHTENIO CBOEBPEMEHHO BBHISBUTH
HEJIOCTaTKH, YCTAHOBUTHh WX MPHUYMHBI U MOATOTOBUTH MaTEPHUAJIbI, IMO3BOJIAIOLIME YCTPAHUTH
HEJOCTaTKU, UCIIPABUTH OIIMOKHM, YCBOUTH MPABHUJIA, HAYYUTHCS BBITIOIHATH HYKHBIC OMEPAIMH H
neicTBUs (caMocTosATebHAs paboTa, TPOBepoOUYHas paboTa, MaTeMaTHIECKUM TUKTAHT, TECT, OIIPOC).

 TemaTuuecKuii: MPOBOIUTCS TOCTIE U3YUCHHUS KAaKOH-THOO0 TEMbI HIIA BYX HEOOIBIINX TEM,
CBS3AaHHBIX MEXIy COOOW JMHEHHBIMH CBS3SIMU. TeMaTHYeCKUd KOHTPOJb HAYMHACTCS Ha
MOBTOPUTENIbHO-00001atomuXx ypokax. Ero menp — o0oOmeHue u cucreMaTH3anus y4eOHOTro
Marepuayia BCeH TEMBI.

« Opranu3ysi MOBTOPEHUE M TMPOBEPKY 3HAHUW M YMEHUW Ha TaKUX YpPOKaX, YUUTEINb
npeaynpexaaeT 3a0bIBaHNE MaTepualia, 3aKperuisaeT ero Kak 0a3y, HEOOXOIUMYIO ISl U3yUCHHS
MOCTIEeTYIONUX pa3/ieioB y4eOHOro MpeaMeTa.

 3aaHus i1 KOHTPOJBLHON pabOThl pPacCUMTaHbl HAa BBIABJICHHE 3HAHWUW BCEH TEMBI, Ha
YCTAaHOBJICHUE CBS3€H BHYTPU TE€MbI M C MPEIbIAYIIMMU TEMaMU Kypca, Ha YMEHHE MEPEHOCUTH
3HAHUA Ha JPYrod Marepuall, Ha MOMCK BHIBOJOB 00OOIIAIONIET0 XapakTepa, 3a4eT, KOHTPOJIbHAs
pabora.

« UToroBpiii: mpu3BaH KOHCTAaTUPOBATh HAIWYUE U OLIGHUTh pPE3yIbTaTbl OOy4YeHHUS 3a
JOCTaTOYHO OOJIBIION MPOMEXKYTOK Y4eOHOTO BPEMEHHU — MOIYTOJUe, TOJ MU CTYIEeHb 00y4YeHuUs
(rocynapcTBeHHas UTOTOBasi aTTECTALIHS).

+ Cucrema KOHTPOJIUPYIOIIUX MAaTEPHAIIOB, TO3BOJISIONINX OLEHUTh YPOBEHb U KauecTBO 3YH
oOyJaromuxcsi Ha BXOJHOM, TEKYIIEM M UTOTOBOM ASTamax M3y4deHHs IMpeIMeTa BKIIIoYaeT B cels
COOPHHKH TECTOBBIX M TEKCTOBBIX 3aJlaHUI



