CrpykTypa nporpamMmmsl

[Iporpamma 0CHOBHOT'O 00IIIEro 00pa3oBaHMs [0 MATEMATUKE COACPIKUT CIICAYIOIINE Pa3/Iebl:

- MOSICHUTEJIbHYIO 3alUCKy, B KOTOPOH ONpeAesstoTcs Lenu o0yyeHHs MaTeMaTHKe B OCHOBHOM
IIKOJI€, PACKPHIBAIOTCS OCOOEHHOCTH COJEpKAaHUS MaTeMaTHYecKoro oOpa3oBaHMs Ha 3TOW CTYICHH,
OTIMCBHIBAETCSI MECTO IPEAMETOB MaTeMaTH4YecKoro mnukia B basucHoM ydeOHOM (00pa3oBaTEIHHOM)
TUIaHE;

- cozep)KaHHe Kypca, BKJIIOYAIOlIee MepeyeHb OCHOBHOIO M3Y4aeMOIo MaTepuala, paclpeleleH-
HOTO TI0 COZIepKaTeNbHBIM pa3zesiaM ¢ yKa3aHHEeM IMPUMEPHOTO YKCIIa YacOB HAa M3yUEHHE COOTBETCTBY-
IOLIEro MaTepuana;

- TEMaTUYECKOE IUIAHUPOBAHUE C OMHCAHUEM BUAOB YUeOHOH NEATETBLHOCTH ydamuxcs 9 KiiaccoB
U YKa3aHUEM NIPUMEPHOT0 YHCIIa YaCOB HAa U3yUeHHE COOTBETCTBYIOILEIO MaTepHaa;

- PEKOMEHAINH TI0 OCHAILEHUIO Y4eOHOT0 IpoIiecca;

- IIJIJAHUPYEMBbIE PE3yJIbTaThI.

- KpUTEPUH OLICHUBAHUS

IHosicHuTEBbHAA 3aNIMCKA

[Tporpamma cocTaBiieHa Ha OCHOBE:

1. ®enepanphbliii 3akoH Ne 273-D3 «O06 obOpazoBanuu B PO» ot 29.12.2012 r.;

2. ®epepanpHOro ['ocynapcTBeHHOro 00pa3oBaTENbHOIO CTaHJApTa OCHOBHOIO 001ero oOpas3oBa-
HUS, YTBEPKIEHHOrO MpuKa3oM MuHucrepcrBa obpazoBanus u Hayku PO or 17.12. 2010 r.
Nel897;

3. Ilporpammsl. MaTematuka. 5-6 xinaccbl. Anredpa. 7-9 kiaccel. Anredpa W Hayajla MaTeMaTu4e-
ckoro aHanu3a. 10-11 knaccel/aBT.-cocT. M.U1. 3yGapesa, A.I'. MopakoBud. — 3-e u3f., crep. — M.:
Mmuemosuna, 2011. — 63 ¢.;

4. VYyeGHoro miana MAOY «COULI» p.n.Temnas Nopa.

Matematuueckoe oOpa3zoBaHue SBISETCS 0043aTeNbHON U HEOTHEMJIEMON YacThIO 001Iero oopa3oBa-
HUS Ha BCEX CTYMEHAX IKoJbl. OOy4YeHre MaTeMaTHKe B OCHOBHOM IIIKOJIE HAINPABJIECHO HA JOCTHKECHUE
CIENYIOLUX Ueeil:

B nanpaenenuu nuunocmmnozo pazeumus:

* (opMUpOBaHHE MPEACTABICHUI O MaTeMaTHKe, KaK 4acTu OOIedeoBeYecKor KyIbTyphl, O 3Ha-
YUMOCTH MaTeMaTUKU B PA3BUTUU IIUBUIIM3AIIMN U COBPEMEHHOT'O OOIIIECTBA;

* pa3BUTHE JIOTUYECKOTO W KPUTHUECKOTO MBIIUICHHUS, KyJIbTyphl PE€4H, CIOCOOHOCTH K YMCTBEH-
HOMY 9KCIIEPUMEHTY;

* (opMUpOBaHHE MHTEIUIEKTYaJbHOW YECTHOCTU M OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJI0JICHUIO
MBICJIUTEIIBHBIX CTEPEOTUIIOB, BHITEKAIOIINUX U3 OOBIIEHHOTO OIIBITA;

* BOCMHTaHHE KaueCTB JTUYHOCTH, 00ECIIEUYNBAIOIIUX COIUANBHYI0 MOOMIBHOCTD, CIIOCOOHOCTh MPH-
HUMAaTh CAMOCTOSITEIILHBIC PEIICHUS;

* (opMUpOBaHME KAueCTB MBIIIJICHHUS, HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM HHQopMa-
MOHHOM OOIILIECTBE;

* pa3BUTHE MHTEpeca K MAaTeMaTHYECKOMY TBOPUYECTBY U MAaTEMAaTHYECKUX CITIOCOOHOCTEH.

B memanpeomemnom nanpagnenuu:

* pa3BUTHE MPEACTABICHUI O MaTeMaTuke Kak (opMme OMHCaHWA U METOJAE MO3HAHHS JEHCTBU-
TEIBHOCTH, CO3JJaHUE YCIOBUMN JIUIT IPUOOPETEHUS IMEPBOHAYATHLHOTO OTBITa MATEMAaTHICCKOTO MOJICITH-
pOBaHUs;

* (opMupOBaHHE OOIIHUX CIMOCOOOB HMHTEIUICKTYaJIbHOU JEATSIBHOCTH, XapaKTEPHBIX IS Mare-
MaTUK{ U SBISIOIIMXCS OCHOBOW MO3HABATENbHOM KyJIbTYphl, 3HAYUMON I Pa3IMYHBIX cep denoBe-
YEeCKOH JIeATCILHOCTH.

B npeomemmnom nanpagienuu:

* OBJAQJCHUE MATEMAaTUYECKUMH 3HAHUAMH M YMEHHSIMHU, HECOOXOAUMBIMHU JIJISi TIPOJIOJKEHUST 00pa-
30BaHMS, U3YUYECHHS CMEXHBIX JUCLUIUIMH, IPUMEHEHHUS B IOBCEHEBHOM KU3HU;



¢ CO3aaHUC Q)YHI[aMCHTa AJIL MaTCMAaTUYCCKOro pa3sBuUTuUs, (I)OpMI/IpOBaHI/ISI MCXaHHM3MOB MbIIIJICHUA,
XapaKTCPHBIX IJId MaTeMaTUIeCKOM JACATCIIBHOCTH.

3aoauu:

OBJIAJICTh CUCTEMON MaTeMaTHUYECKUX 3HAHUW U YMEHH, HEOOXOIUMBIX I PUMEHEHHS B MPaK-
TUYECKOU JeATENHbHOCTH, U3YUEHUU CMEKHBIX TUCUUILINH;

CIOCOOCTBOBATh MHTEIUIEKTYyaJIbHOMY Pa3BHTHIO, (HOPMHUPOBATH KauecTBa, HEOOXOJMMEBIEC YeI0Be-
Ky JJIs1 TIOJHOLEHHOM H3HU B COBPEMEHHOM OOIIECTBE, CBONCTBEHHbIE MAaTEeMAaTUYECKOM es-
TEJIBbHOCTH: SICHOCTH U TOYHOCTH MBICIHM, UHTYUIUH, JTIOTUUYECKOTO MBIIUICHUS], TPOCTPAHCTBEH-
HBIX TMPEJCTaBICHUMN, CIOCOOHOCTH K MPEOJI0JIEHUIO TPYIHOCTEH;

dbopMupoBaTh TpeacTaBieHUs 00 HAESIX M METOJaX MaTeMaTHKU KaK YHHUBEPCAJIbHOTO SI3bIKA
HayK{ U TEXHUKHU, CPEACTBAX MOJCITMPOBAHUS SIBJICHUI U MPOIECCOB;

BOCIHUTHIBATh KYJBTYpy JUYHOCTH, OTHOUIEHHME K MaTEeMaTHKU KaK 4acTh oOIIeuerIoBeYecKOil
KyJbTYpPBl, HTPAOIIel 0COOYIO pOIb B OOIIIECTBEHHOM Pa3BUTHH.

Pe3y.]'II)TaTI)I HU3YyYCHUA yqeﬁﬂoro npeamera

I/I3yqu1/Ie MaTEMAaTHUKH B OCHOBHOM IIKOJIC Jac€T BO3MOXHOCTD 06yanOIHHMCﬂ AOCTHUYb CICAYIOIHX
PE3YJIbTATOB PA3BUTHA:
B nuunocmuom HanpaejieHuu:

® YMEHUC ACHO, TOUHO, I'PAMOTHO HU3JIaraTb CBOU MBICJIA B yCTHOfI M TTMChbMEHHOM peun,

ITIOHUMATh CMBICJI IIOCTABJICHHOM 3aJ1a4H, BBICTPAUBATh APIYMEHTALIUIO, IPUBOJANUTH IPUMEPBI U KOHTP-
IIPUMEPBI;

* KPUTUYHOCTDb MBIIJICHHWA, YMCHHUEC PACIIO3HABATD JIOTUYCCKHU HCKOPPCKTHLIC BBICKA3bIBAHHWA, OT-
JIM4aThb TUIIOTE3Y OT Q)aKTa;

. IIPEJICTAaBICHUE O MAaTeMaTHUYeCKON Hayke Kak cdepe ueIoBEYeCKOH NesTeIbHOCTH, 00
JTanax €€ pa3BUTHs, O €€ 3HAYMMOCTH AJIs Pa3BUTHUS LIMBUIN3ALINY;

. KpEaTUBHOCTb MBIIUIEHUSI, NHUIIMATHBA, HAXOJYMBOCTh, AKTUBHOCTb IPU PELICHUH MaTe-
MaTHYECKHX 3a/]a4;

. yMEHHE KOHTPOJIUPOBATh MPOLECC U PE3YJIbTAT YUEOHON MaTeMaTHYeCKON JeSTEIbHOCTH;
. CHOCOOHOCTh K 3MOIIMOHAILHOMY BOCHPHUATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3ajay, pelie-

HUU, PACCYKICHUMN.

B memanpeomemnom nanpaenenuu:

* IEpBOHAYaJIbHBIEC MPEACTABICHUSA 00 UIEAX U O METO/IaX MAaTEMAaTUKHU KaK YHUBEPCAIIbHOM
A3BbIKE HAyKU U TEXHUKHU, CPEICTBE MOJCINPOBAHHUS SBJICHUH U IIPOLIECCOB;

* yYMEHME BUJAETh MAaTEeMAaTUYECKYIO 33Jlady B KOHTEKCTE MPOOJIEMHOM CUTyalluu B APYTUX
JUCLIUIUINHAX, B OKPYXKaIOLIEH KU3HU;

* yYMEHHE HaXOJUTh B PA3IMYHBIX UCTOYHHUKAX MH(OPMAIHIO, HEOOXOIUMYIO Ul PEUICHUS
MaTeMaTUYECKUX Mpo0JIeM, MPEACTaBIATh €€ B OHATHON (opMe, IPUHUMATh PEIlIeHHE B YCIOBH-
SIX HETOJTHOW M M30BITOUYHON, TOYHOM U BEPOSTHOCTHOM HH(pOpMAIIHH;

* yYMEHHME MOHMMAaThb U HCIOJIb30BaTh MAaT€MaTHUYECKUE CPEACTBA HarsiHOCTH (Tpadukw,
JarpaMMBl, TaOJIMIbI, CXEMBI U JIp.) 7Sl MJUTIOCTPALUH, HHTEPIPETalli, apryMEHTaIUH;

* YMEHHE BBIJBUIaTb TMIIOTE3bI IPU PELICHUM Y4eOHBIX 3a/]ad, MOHMMATh HEOOXOAUMOCTh
UX IIPOBEPKHY;

* yYMEHHE NPUMEHATh UHIYKTHBHBIE U JIEAYKTUBHBIE CIIOCOOBI pacCyXICHWH, BUJETh pa3-
JIMYHBIE CTPATETUN PELIEHUS 3a1a4;

* IIOHMMAaHHE CYIIHOCTH QJTOPUTMHYECKHUX NPEIANMCAHUA U YMEHHUE IEHUCTBOBaTb B COOT-
BETCTBUU C MPEAJIOKEHHBIM AJITOPUTMOM;

* YMEHHE CaMOCTOSITENIbHO CTaBUTh LIEJH, BBIOMPATh U CO3/1aBaTh aJrOPUTMBI Ul PELICHUS
y4eOHBIX MaTEeMaTHUECKUX MPOOIIeM;

* YMEHHE IUIAHUPOBATh U OCYIIECTBIIATH JNEATCIBHOCTD, HAIIPABJICHHYIO Ha PEUICHHUE 3a1a4
HCCIIEA0BATENIBCKOr0 XapaKTepa.



B npeomemmnom nanpagienuu:

OBIIaIcHHE 0a30BBIM MOHATUITHBIM arIapaToM 10 OCHOBHBIM pa3jiesiaM COJepKaHHs, IPeCTaBIIe-
HUE 00 OCHOBHBIX M3yYaeMbIX MOHATUAX (YUCIIO, TeoMeTpuueckas purypa, ypaBHeHHE, QyHKIIHS,
BEPOATHOCTH) KAK BaXKHEUIINX MAaTEMaTHUYECKUX MOJENSX, NO3BOJSAIOIIMX ONUCHIBATH U U3ydaTh
peabHbIE MPOLIECCHI U ABICHMUS;

yMeHue padoTaTh C MaTEeMaTHYECKUM TEKCTOM (aHAJIU3UpPOBaTh, W3BJIEKATh HEOOXOIUMYIO HH-
dopmanuio), rpaMOTHO MPUMEHITh MaTEMAaTHYECKYI0 TEPMUHOJOTHIO U CHMBOJIUKY, UCIOJB30-
BaTh Pa3IMYHbIC SI3bIKM MAaTEMATUKH;

yMEHHE NPOBOJUTH KJIaCCH(UKAIINH, JIOTHYECKHEe 000CHOBaHMS, JOKA3aTEIbCTBA MATEMAaTHUECKUX
YTBEPXKICHUM;

YMEHHE Paclo3HaBaTh BUJbl MATEMATUYECKUX YTBEPKICHUN (aKCHOMBI, ONPENIEIEHNUs, TEOPEMBI U
Ip.), IpsIMble U 0OpaTHBIE TEOPEMBI;

pa3BUTHE NPEACTABIECHUI O YMUCIE M YUCIOBBIX CHCTEMAaxX OT HATypajbHBIX A0 JIEHCTBUTEIIBHBIX
YHCeJl, OBJIAZICHUE HaBbIKAMU YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIBHBIX BBIYUCIICHUN;

OBJIQJICHUE CUMBOJIBHBIM SI3bIKOM ajreOphl, MPHUEMaMHU BBINOJIHEHHs TOXJIECTBEHHBIX IpeoOpa-
30BAHMM PALIMOHAIBHBIX BBIPAXKCHUH, PEIIEHUsS YPaBHEHUN, CUCTEM YPABHEHUM, HEPABEHCTB U
CHCTEM HEPABEHCTB, YMEHHE HCIIOJIb30BaTh UAEI0 KOOPAMHAT Ha IUIOCKOCTHU JUIsl MHTEpIpeTaluu
ypaBHEHH, HEPABEHCTB, CUCTEM, YMEHHE MTPUMEHSATH allre0pandyeckue npeodopa3zoBaHus, anmapar
YpaBHEHHH U HEPABEHCTB JJIS PEIICHUs 3a/1a4 U3 Pa3InYHbIX Pa3JiesioB Kypca;

OBJIQJICHUE CHUCTEMON (YHKLUMOHAJIbHBIX HOHATHH, (YHKIMOHAJIBHBIM SI3bIKOM M CHMBOJIMKOM,
yYMEHHE Ha OCHOBE (YHKIIMOHAJIBHO-TPaQUUECKUX MPEJCTaBICHUN ONUCHIBATH M aHAJIH3UPOBATH
peabHbIe 3aBUCUMOCTH;

OBJIJICHUE OCHOBHBIMH CIIOCOOAMM MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX; HAIUYHE
NPEJCTAaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHPE U O PA3IUYHBIX CIIOcO0ax
UX U3yYEHUsI, O BEPOATHOCTHBIX MOJIEIISIX;

OBJIICHUE T€OMETPUUECKUM S3bIKOM, YMEHHE MCII0JIb30BaTh €ro JAJIs OMUCAHUs IPEIMETOB OKpY-
JKAIOIEro MHpA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUA W M300pa3HTEIbHBIX yMEHUH,
nproOpeTEeHNE HaBBIKOB TEOMETPHUECKUX TOCTPOCHUH;

YCBOEHHE CUCTEMaTHUECKUX 3HaHUH O MIIOCKUX (Urypax M UX CBOIMCTBAX, a TAK)KE HA HATJISAHOM
YPOBHE — O IIPOCTEHIINX MPOCTPAHCTBEHHBIX T€JIaX, YMEHUE IPUMEHSATh CUCTEMATHUECKHUE 3Ha-
HUS O HUX JUISI pellieHHsI FTeOMETPUUECKUX U MPAKTUYECKUX 3a/1ay;

YMEHHUSI U3MEPATH JUTMHBI OTPE3KOB, BEJTMUMHBI YIJIOB, UCIOIb30BATH (POPMYIIBI ISl HAXOXKICHHS
NEPUMETPOB, IJIOLIaIe U 00BEMOB FEOMETPUUECKUX PUTYD;

YMEHUE NPUMEHSTh W3yYEHHbIE MOHATHS, PE3yibTaThl, METOABI JUIsl PEIICHHs 3a/1ad MpaKTHYe-
CKOI0 XapakTepa M 3aJjad M3 CMEXKHBIX JUCLUIUIMH C MCIIOJb30BaHMEM NpU HEOOXOAMMOCTHU
CIIPABOYHBIX MaTEpPUANIOB, KAIbKYJIATOPa, KOMIBIOTEPA.

IInanupyemsble pe3yJibTaThl H3y4eHUs] y4eOHOI0 NpeiMeTa, Kypca

YpaBHeHus
BI)IHVCKHI/IK HAY4YIUTCA:

¢ peuiaTb OCHOBHBIC BUJbI pPAallMOHAJIBHBIX ypaBHCHI/Iﬁ C OJHOM nepeMeHHoﬁ, CUCTCMBI IBYX ypaB-

HEHUH C JBYyMS IIEPEMEHHBIMU;

¢ IOHUMATh YpaBHCHHUC KaK Ba)KHeﬁH.Iym MaTEMaTUYICCKYO MOACIIb Ui OIIMCAaHU U U3YUYCHUA pa3-

H006pa3HBIX PCAIbHBIX CHTyaHI/IfI, peuiaTh TCKCTOBBLIC 3aa4un anre6pqueCKI/IM METOJ0M,

¢ IPUMCHATH rpa(bnquKI/Ie MNPEACTABJIICHUA UL UCCICAOBAHUA ypaBHeHPIIZ, HCCIICAOBaHUA U pE-

LICHUS CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.
BbIITyCKHUK IOJYYUT BO3MOKHOCTb:

* OBJIAJIETh CIELUAIBHBIMA NPUEMAMU PEUICHUS YPAaBHEHUW M CHCTEM YPAaBHEHMI; YBEPEHHO IIPH-

MEHSTh annapar ypaBHEHUH AJIs pelieHns pa3HooOpa3HbIX 3a7ay U3 MaTeMaTHKH, CMEXHBIX IPEIMETOB,
IIPaKTHKH;



* IPUMEHATH rpaduyecKre MpeacTaBIeHUs U UCCIEI0BaHUS YPaBHEHUH, CUCTEM ypaBHEHHM, CO-
Jepkamux OyKBEeHHbIE KOO DHUITMCHTHI.

HepaBencrBa
BhInyCKHUK HAYyYUTCS:

* IOHUMATh U MPHUMEHATh TEPMUHOJIOTHIO U CUMBOJIHKY, CBSI3aHHbIE C OTHOIIEHHEM HEpPaBEHCTBA,
CBOIICTBA YHCIIOBBIX HEPABEHCTB;

* pemaTh JUHEHHbIE HEPAaBEHCTBA C OHOM MEPeMEHHOW M MX CHCTEMBI; pellaTh KBaJpaTHHIE HEpa-
BEHCTBA C OIOPOil Ha rpaduyecKre NpeCTaBICHNUS;

* IPUMEHSATH alnapaT HEPABEHCTB JJIS PEIICHUS 3a/1a4 U3 Pa3InYHbIX Pa3/IeIoB Kypca.

BbINyCKHUK TOTYYUT BO3MOKHOCTD HAYUUTHCS:

* pa3HOOOPA3HBIM MPUEMAM JOKA3aTEIbCTBA HEPABECHCTB; YBEPEHHO MPUMEHSTh anmnapaT HEPaBEHCTB
JUTSI peIIeHNs pa3HOOOpa3HbIX MaTeMaTHUECKHX 3a7a4 U 33]1a4 U3 CMEXHBIX MPEAMETOB, IPAKTHKY;

* IPUMEHSATH TpaduuecKue MPeCTaBICHUS sl UCCIEI0BaHUs HEPABEHCTB, CUCTEM HEPABEHCTB, CO-
Jep>kammux OyKBEeHHbIE KOO OHUITMECHTHI.

OcHoBHbIE NOHATHS. YKc/I0BbIEe PYHKIMH
BhInyCKHUK HAYyYUTCS:

* IOHUMAaTh U UCIOJb30BaTh (PYHKIIMOHATbHBIC MOHATUS M S3BIK (TEPMHHBI, CHUMBOJIMYECKHE 000-
3HAYCHUS);

* CTPOUTH TpadUKH dTIEMEHTAPHBIX (YHKIUI; UCCIIEOBATh CBOMCTBA YUCIOBBIX (DYHKIIHMII Ha OCHOBE
M3yYeHUs MTOBEICHUS UX rpauKoB;

* MOHUMAaTh (PYHKIMIO KaK BAXHEHUITYI0 MAaTeMAaTHYECKYI0 MOJENb AJi OMUCAHMS MPOIECCOB U SIB-
JICHUH OKPY’KAIOLIETO MUPA, MPUMEHATh (PYHKIMOHAIBHBIA SI3BIK [T OMHMCAHUS U MCCIICIOBAHUS 3aBH-
cUMOCTe! MeXTy PU3NIECKUMU BEIIUYNHAMH.

BEIITyCKHUK TOTYYHUT BO3MOKHOCTD HAYUUThHCS:

* IPOBOJUTH MCCIIEAOBAHUS, CBSI3aHHBIE C M3yUYEHHUEM CBOMCTB (DYHKIUH, B TOM YHUCIE C HCIONb-
30BaHMEM KOMIIBIOTEpA; HAa OCHOBE IrpapMKOB M3YUYEHHBIX (YHKIHN CTPOHUTH OOJiee CIOXKHBbIE TpaduKu
(KyCOYHO-3aJJaHHbIE, C «BBIKOJOTHIMI» TOUKAMH U T. II.);

* UCTIOJIH30BaTh (DYHKIIMOHAJBHBIE TPEICTABICHUS W CBOWCTBA (YHKUWH ISl pEIICHHS MaTeMa-
TUYECKHUX 3a/1a4 U3 Pa3IUYHbIX Pa3esioB Kypca.

YuciaoBble NOCI€10BATEILHOCTH
BhINyCKHUK HAYYUTCS:

* IOHUMATh U UCTIOB30BATh SI3BIK MTOCIIEIOBATEILHOCTEH (TEPMHIHBI, CHMBOJIMUYECKUE 0003HAUYCHUS);

* IPUMEHSATH (OPMYIIbI, CBSI3aHHBIE C apUPMETHUECKOIN U T€OMETPUIECKON MPOorpeccueit, u anmapar,
c(OpPMHUPOBAHHBINA NIPU U3YYEHUH IPYTUX Pa3AeoB Kypca, K PEHICHHUIO 3a7ad, B TOM YHCIIE C KOHTEKCTOM
U3 peasbHOM KU3HU.

BEIITyCKHUK TOTYYHUT BO3MOKHOCTD HAYUUThHCS:

* pemath KOMOMHUPOBAHHBIE 33/1a4U ¢ TPUMEHEHHEM (OpPMYII N-TO YjeHa U CyMMBI MEPBBIX N uJie-
HOB apu(METUIECKON U TEOMETPHUUECKON MPOTPECCHH, IPUMEHSIS IIPH 3TOM arlapaT ypaBHEHUI U HEpa-
BEHCTB;

* MIOHUMATh apU(PMETHYECKYI0O U TEOMETPHUYECKYIO TIPOTPECCHI0 KaKk (DYHKIMH HAaTYpabHOTO apry-
MEHTA; CBS3BIBATH apU(METUUYECKYIO MPOTPECCUI0 C JIMHEHHBIM POCTOM, T€OMETPHUYECKYI0 — C JKCIIO-
HEHIIUATBHBIM POCTOM.

OnucarejibHas CTATHCTHKA

BEITyCKHUK HAYYHTCS MCMOIB30BATh MPOCTEHIIINE CIIOCOOBI MPEICTABICHUS U aHAJN3a CTATHCTUYECKUX
JAHHBIX.

BEITYCKHUK TOTYYHT BO3MOXXHOCTH MPHOOPECTH TMEPBOHAYAIBHBINA OIBIT OpPraHU3alMHd cOOpa JaHHBIX
P TPOBEJCHUH ONpPOca OOIIECTBEHHOTO MHEHUS, OCYIIECTBIATh UX aHATU3, MPEACTABIATh PE3YIbTATHI
oTpoca B BHJIE TaOJUIBI, THATPAMMBEI.

Cayuaiinble cCOObITHSI U BEPOSITHOCTH

BhIITyCKHUK HAYYHUTCS HAXOJUTH OTHOCHTENBHYIO YaCTOTY M BEPOATHOCTh CITyYaifHOTO COOBITHSI.
BBINYCKHUK MOJYYUT BO3ZMOKHOCTH IPUOOPECTH OMBIT MPOBEACHUS CIyYalHBIX HKCIIEPHUMEHTOB, B TOM
YHCIIe ¢ TOMOIIBI0 KOMITBIOTEPHOTO MOJICITMPOBAHUS, HHTEPIIPETAIIH UX PE3YIIHTATOB.




Kom0nnaTopuka

BbInycKHUK Hay4uTCs pemaTb KOMOWHATOPHBIEC 33aJjaul Ha HaXOXACHUE YHcia OOBEKTOB WM KOMOMHA-
17078

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPHIM CHEIHMATIbHBIM MpUEMaM pelieHus KOMOHa-
TOPHBIX 33]ad.

CoaeprxaHue 0CHOBHOr0 001ero od0pasopanus 1o yue0HOMy npeamery

AJITEBPA
(9 knacc, 4 yaca B HeaeJ10, Becero 136 yacoB)

HEPABEHCTBA U CUCTEMbI HEPABEHCTB (21 YAC)

JluneliHoe U KBaJpaTHOE HEPABEHCTBO C OJHOW MEPEMEHHOM, YaCTHOE W oO0Iee peleHne, paBHOCHIIb-
HOCTb, PAaBHOCUJIbHBIC TIpeoOpa3oBanus. PannoHanbHbIe HEPABEHCTBA C OJTHOW MEPEMEHHOW, METO] UH-
TEpBAJIOB, KpHBas 3HAKOB, HECTPOTHME M CTPOTHME€ HEPABEHCTBA. DJIEMEHT MHOXKECTBA, MOJMHOKECTBO
JAHHOTO MHOXECTBa, MyCTOe MHOXeCTBO. [lepeceuenre u o0benHeHnEe MHOKECTB. CUCTEMBI TUHEHHBIX
HEPaBEHCTB, YACTHOE U 00IIIee pEIICHUE CUCTEMbI HEPABEHCTB.

OcHoeénas uenn:

e (opmupoBaHUE MPEICTABICHUN O YACTHOM M O0IIEM PEIICHUH PallMOHATFHBIX HEPABEHCTB U UX CH-
CTEM, O HEpPAaBEHCTBAX C MOAYJISIMH, O PABHOCHJIBHOCTH HEPABEHCTB;

® OBJaJICHHE YMEHHEM COBEpIIATh PAaBHOCHIbHBIE IPEOOPA30BaHUS, PEIIATh HEPABEHCTBA METOIOM UH-
TEpBAJIOB;

e pacmmpeHue u 0000IIeHNEe CBSACHNN O PallHOHATIBHBIX HEPABEHCTBAX U CIIOCO0AX UX PEIICHUS: Me-
TOJl UHTEPBAJIOB, METO/1 3aMEHbI IEPEMEHHOII.

CHUCTEMBI YPABHEHUM (20 YACOB)

PanyoHansHOE ypaBHEHHE C IBYMs IEPEMEHHBIMHU, PEIICHUE YPABHEHUS C ABYMs IIEPEMEHHBIMH, PaB-
HOCHJIbHBIC YpPaBHEHUS, PaBHOCHIBHBIC NpeoOpa3oBaHus. [paduk ypaBHCHHS, CUCTEMa yPaBHCHUU C
JIByMsI IIEPEMEHHBIMH, PEILICHUE CUCTEMBI YPABHEHUN C ABYMS IIEPEMEHHBIMUA. MeETO/ ITOACTaHOBKH, Me-
TOJI anreOpamdecKoro CIIOKCHHS, METOJI BBEICHUS HOBBIX NMEPEMEHHBIX, IpaUUeCKUi METOJ, PaBHO-
CUJIbHBIE CUCTEMBI YPaBHEHUHN.

OcHoeHas uenb:

e (opMupoBaHHE PEJCTABICHUN O CUCTEME JIByX PAIMOHAIBHBIX YPABHCHUH C IBYMs IEPEMEHHBIMH,
[0) paHI/IOHaJ'H)HOM ypaBHeHI/II/I C ABYMsI HepeMeHHBIMI/I;

® OBJIQJICHHE YMCHHEM COBEpIIATh PAaBHOCHIBHBIC TPEOOPA30BAHUS, PEIIATh YPABHECHUS H CHCTEMBI
YpaBHEHHI C IByMSI IEPEMEHHBIMU;

e 0TpabOTKa HAaBBIKOB PELICHUS YPABHEHUS U CUCTEMbl YPaBHEHUH pa3IMuHBIMU METOJIaMU: rpadude-
CKHM, MOJICTAHOBKOM, alre0pandeckoro CIOXKEHHUs, BBEICHHS HOBBIX TIEPEMEHHBIX.

YUCJIOBBIE ®YHKIHUHA (28 HACOB)

@yHKIMsA, 007acTh ONpENeIeHHe U MHOXECTBO 3HaueHHH (DyHKIMHM. AHATUTUYECKHH, TpauuecKui,
TaOJMYHBIN, CIIOBECHBIN CIOCOOBI 3amanust GyHKuuu. I'paduk Gpynkunu. MoHOTOHHOCTH (BO3pacTaHue u
yObIBaHME) QYHKLUHU, OTPAaHUYEHHOCTh (DYHKIIMHM CHU3Y M CBEPXY, HAUMEHbIIIee U HauOoJIbIIee 3HaYCHUs
¢dbyHKIMM, HempepbiBHAS (DYHKIHS, BBITYKJIAs BBEpX MIIM BHU3. DileMeHTapHble (GyHKIMH. YeTHas u He-
yeTtHass QyHKUuM U uX rpaduxu. CreneHHble (YHKIMM C HaTypaJlbHbIM IOKa3aTeleM, MX CBOICTBa U
rpaduku. CBOHCTBa U TpadUKU CTENEHHBIX (YHKIMK C YETHBIM M HEYETHBIM TOKa3aTeNsIMU, C OTPHIIA-
TEJIbHBIM LEJIBIM [TOKa3aTeIeM.

OcHoeHnasn yenv:

e (opMupoBaHHE NPEICTABICHUN O TaKUX (yHIAMEHTAIbHBIX MOHATHIX MATEMaTUKH, KAKUMU SIBJIS-
I0TCS MOHATUA QYHKIMHU, €€ 001acTH onpeieneHust, 00IacTH 3HAYSHUST; O pa3IMYHbIX ClI0co0ax 3aJaHus
(GYHKINU: aHATTUTHYECKOM, TpahuIecKoM, TAOIIMIHOM, CIIOBECHOM;



e OBJIQJICHHE YMEHHEM IIPUMEHEHHS YETHOCTU WM HEYETHOCTH, OTPAaHMYCHHOCTH, HETIPEPBIBHOCTH,
MOHOTOHHOCTH (DyHKIIHIA;

e (opMupoBaHHE YMEHUI HaXOAUTh HAMOOJbIIIEE M HAMMEHBIIIEE 3HAUCHNE Ha 3aJJAHHOM ITPOMEKYTKE,
pelas NpakTHYeCKue 3a/1a4H;

e (opMupoBaHHE NOHUMAHMS TOTO, KAK CBOMCTBA (PYHKLMI OTpakatoTcsl Ha MOBEICHUH I'pauKOB
GyHKIUH.

INPOT'PECCHH (20 HACOB)

Yucnosas nocienoBatebHOCTh. COCOOB! 3a7aHus YUCIOBOM MocienoBareabHocTH. CBoMcTBa YnC-
JIOBBIX IIOCJIENOBATEIBHOCTENH, MOHOTOHHAS MOCIEA0BATEIBHOCTD, BO3PACTAIOIIAS TIOCIEI0BATEIbHOCTD,
yObIBaroIasi MoCIe0BATENbHOCTh. ApudMeTHUecKass Iporpeccusi, pa3HoCTb, BO3pacTarolas mporpec-
CHsl, KOHEUHas mporpeccus, opMyiia n-ro wieHa apuPMeTHIecKoi mporpeccuu, Gopmyia CyMMBI diie-
HOB KOHEYHOW apu(MeTHUecKoil Mmporpeccuu, XapakTepUCTHUYECKOE CBOMCTBO apU(pMETHUYECKOH Mpo-
rpeccun. I'eomerpuyeckas Mporpeccusi, 3HaMeHaTelb MPOrPECCUM, BO3PACTAOIIAsl MIPOrpecCusi, KOHEU-
Has mporpeccusi, (opMmyia n-ro 4wieHa reoMeTpUYecKol mporpeccuu, GopMmyna CyMMbl YWIEHOB KOHEU-
HOM r€OMETPUIECKOHN IPOrPECCUH, XapAKTEPUCTUIECKOE CBOMCTBO I€OMETPUYECKON IPOTPECCHUMN.
OcHoenas uenn:

e (opMupoBaHHE MPECTABICHUI O MOHATUN YHUCIOBOW MOCIEI0BATEIBHOCTH, apU(PMETUIECKON U I'eo-
METPUYECKOH MPOrPECCHAX KaK YaCTHBIX CIIydasX YHCIOBBIX MOCIEI0BATEIBHOCTEH; O TpeX crocobax
3aJJaHus TI0CIIE0BATEIBHOCTH: AHAIMTUYECKOM, CIOBECHOM U PEKYPPEHTHOM,;

e chopMHUpOBaTh U 0OOCHOBATH PsiJ] CBOMCTB apu(PMETHIECKOHN U TEOMETPHUECKON IPOTrPecCuii, CBECTH
WX B OJHY TaOJUILy;

e OBJIQJICHUE YMEHHEM pellaTh TEKCTOBBIE 3aJjauu, UCIOJb3Ysl CBOMCTBA apu(METHUECKONW U T€OMEeTpH-
YECKOU ITPOrpeccu.

SJIEMEHTbBI KOMBUHATOPHUKMH,
CTATUCTUKHU U TEOPUU BEPOSITHOCTEHN (20 YACOB)

MeToapl pemieHrs MPOCTEHIINX KOMOMHATOPHBIX 3a/1ay (mepedop BapHUaHTOB, MOCTPOSHHUE JepeBa
BAapUAHTOB, MPaBWIO YMHOXKeHUs). Dakropuan. OOmuU psia JaHHBIX W PsiI JaHHBIX KOHKPETHOTO MU3Me-
peHus1, BapUaHTa psAlla JaHHBIX, €€ KPaTHOCTb, YaCTOTa W MPOLIEHTHAs 4acTOTa, CTPYNIMPOBAHHBIN P
JIAHHBIX, MHOTOYTOJIbHUKHU pactpenenenus. O0bem, pa3Max, Moaa, cpeanee 3HaueHue. CiydalHble Co-
OBITHS: TOCTOBEPHOE U HEBO3MOXKHOE COOBITHSI, HECOBMECTHBIE COOBITHS, COOBITUE, TPOTUBOMOIOKHOE
JAHHOMY COOBITHIO, CyMMa JIBYX CIIydalHbIX coObITHi. Kiaccudeckast BeposiTHOCTHas cxeMa. Kimaccuue-
CKO€ ONpeIeJIEHNE BEPOSITHOCTH.

OcHoeHnasn yenv:

e (QopmupoBaHUE MPECTABICHUNA O BCEBO3MOXHBIX KOMOMHAIUAX, O METO/IaX CTATUCTUYECKOW 00pa-
OOTKHU Pe3yJbTATOB U3MEPEHUH, MMOTYYCHHBIX MPU MPOBEACHUN YKCIIEPHUMEHTA, O YUCIOBBIX XapaKTEPH-
CcTUKax nH(popmanuu;

® OBJAJIETh YMEHHEM PEIICHUs MPOCTEHIINX KOMOWHATOPHBIX M BEPOSTHOCTHBIX 3a7ad.

ITOBTOPEHME (27 YACOB)
OcHosHas yenw:
e 00001IeHNEe U CUCTEeMATH3ALMs 3HAHUI TI0 OCHOBHBIM TeéMaM Kypca anreopsl 3a 9 kiacc;
® [OAr0TOBKA K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY;
e ¢opMupoBaHMe MOHUMAHUS BO3MOKHOCTH MCIIOJIb30BaHMsI IPUOOPETEHHBIX 3HAHUN U YMEHUH B
MPaKTUYECKOU JEATEIbHOCTH U MIOBCETHEBHOM KU3HMU.

Boipaxenus u ux npeodpasoBanmsi. bykBeHHble BelpaxkeHUs. UncnoBoe 3HaueHnE OYKBEHHOTO BbI-
pakeHus. JlomycTrMble 3HAaYCHHSI IEPEMEHHBIX, BXOAAIIUX B anreOpandeckue BoipakeHus. [logctaHoBka
BBIPQXEHUII BMECTO NepeMeHHBbIX. PaBeHCTBO OyKBEHHBIX BbIpaxkeHHHl. ToxknecTBo, J0Ka3aTEIbCTBO
TtoxkaecTB. [IpeoOpa3oBanusi BbIpakeHui. CBOMCTBAa CTEMEHEW C IeNbIM TMOKa3zareraeM. MHOTOUYJICHBI.
CrnosxeHue, BBIYUTAHUE, YMHOKEHUE MHOTOWIEHOB. POpPMYJIbI COKpAIlEHHOT0 YMHOXKeHUs. Pasnoxenue
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MHOTOWJIEHa Ha MHOXUTeNIH. KBaapaTHbI TpexwieH. Bwidenenue noiHozo Keaopama 6 Keaopamuom
mpexunene. Teopema Buera. PaznokeHre KBaJpaTHOrO TpEXWieHa Ha JIMHEWHBbIE MHOXKHUTENIH. MHOrO-
yieHbl ¢ 0JlHOU mepeMeHHoi. Ctenenp MHorowieHa. Kopenb MHorowiena. Anredpanyeckas 1poos. Co-
KpameHnue apooeit. JleiicTBus ¢ anreOpandeckumu IpooOsimMu. ParnrioHanbHbIe BRIpaXXEHUS U X TIpeodpa-
30BaHus. CBOMCTBA KBAaJPAaTHBIX KOPHEN U UX IPUMEHEHNE B BBIUNCIICHUSIX.

YpaBHenusi. YpaBHeHue ¢ ogHoil nepemeHHoil. Kopenb ypaBHeHus. JluneiiHoe ypaBHeHue. KBan-
paTtHOe ypaBHEHHeE: (OopMysa KOpHEH KBaJIpaTHOTO ypaBHEHHs. PelieHune palnnoHalIbHBIX ypaBHEHHM.
Pemienue ypaBHEHUH BBICHIMX CTEIEHEH; METO/Abl 3aMEHBI NMEPEMEHHOM, Pa3oKEeHUs HAa MHOXKHUTEIH.
VYpaBHEHME ¢ ABYMsI IEPEMEHHBIMU; PELLIEHUE YPABHEHMSI C IBYMSI [IEPEMEHHBIMHU.

Cucrembl ypaBHeHuil. Pemienne cucteMsl ypaBHeHU. CucTteMa JByX JIMHEHHBIX YPAaBHEHUH C JIBY-
Msl IEPEMEHHBIMH; PELICHHUE MOICTAHOBKOM U anreOpanyecKuM CII0KEHHEM. Y paBHEHUE C HECKOJIbKUMU
IIEpEMEHHBIMU. PernieHne HelMMHENHbIX CUCTEM. Peuienus ypasHenuil 8 Yeavlx Yuciax.

HepaBencrBa. HepaBeHcTBO ¢ 0HOM nepeMeHHON. Pemienre HepaBeHcTBa. JIMHETHBIE HEPaBEHCTBA
C OIHOW TEepeMEHHOW W WX cucTteMbl. KBajpaTHble HepaBeHCTBA. Peutenue OpoOHO-TUHEUHbIX Hepa-
eencmg. UncnoBble HEpAaBEHCTBA M MX CBOMCTBA. /JJoxazamenbcmeo Yuciosvix u aneeopauyeckux Hepa-
BEHCMS.

@yuxnun. [lousrue Gynkuuun. O6nacte onpenenenus Gpynkuuu. CrnocoOwl 3ananus ¢yHkuuu. ['pa-
¢uKk QyHKIMHU, Bo3pacTaHHe W yObIBaHME (YHKIMW, HauOOJbIIee W HauMEHbIIEe 3HAYCHHUS (YHKIIHH,
HYJM (DyHKIIUH, TPOMEKYTKH 3HAKONOCTOSAHCTBA. UTeHue rpa¢ukoB pyHKuui. OyHKINN, ONUCHIBAIOIINE
npsSAMyI0 ¥ 00paTHYIO MPONOPIMOHATIBHYIO 3aBUCUMOCTH, X Tpaduku. JInneitHas GyHKIms, ee rpaduk,
reoMeTpuueckuil cMbici kodddunuenton. ['unepbona. KBagparnuynas ¢yHkius, ee rpaduk, mapadona.
Koopaunats! BepimHbl napadoiibl, ocb cUMMETpuH. Cmenennvle ()yHKyuu ¢ HamypaibHulM nokazame-
nem, ux epaguxu. I'paduku GyHKIUN: KOpEHb KBaIPATHBIN, KOPEHb KyOHUecKuii, MOayb. Mcnonb3oBa-
HUe rpaduKoB QYyHKIMIA TS pelIeHus] ypaBHEHUH U cucteM. [Ipumepsl rpadudecknx 3aBUCUMOCTEMH, OT-
pakaroIMX peajbHbIe MPOIECCHl: KoJebaHue, OKa3aTeNbHbIi pocT. Yucnosvie pynkyuu, onucvigaroujue
amu npoyeccwl. IlapannenvHulii nepenoc epaguros 6001b oceli KOOPOUHAM U CUMMEMPUS OMHOCUMENbHO
oceil.

Koopaunartel u rpadukn. M3o0paxkeHrne 9rces 0YKaMH KOOPIWHATHOW TpsiMOU. ['eomMeTprudecKuit
CMBICII MOy uucia. YucaoBble NPOMEKYTKH: UHTEPBAJl, OTPE30K, JIyd. Popmyna paccmoanus mexicoy
MOYKAMU KOOPOUHAmHOU npsamou. JIekapToBbl KOOpJAMHATHI Ha IJIOCKOCTH; KOOpAMHAThl Touku. Koop-
JUHAThl cepeuHbl oTpeska. Dopmyna pacCTOSHUSA MEXIY ABYMs TOUKaMH IIJIOCKOCTH. YpaBHEHHUE Ipsi-
MOW, YTJIOBOW KOX(PQPHUIMEHT MPSMOi, yCIOBHE MApalICIbHOCTH NPSAMBIX. YpaBHEHHE OKPY)KHOCTH C
LIEHTPOM B Hayalle KOOPJAUHAT U 6 000U 3a0anHou mouke. I'papuueckas MHTEpIIpeTalsl ypaBHEHHUH ¢
JIByMS IEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

Apupmernyeckass M reoMerpuyeckasi mporpeccus. lloHATHE 4YMCIOBOM IOCIIENOBATEIBHOCTH.
®opmyitel 001IeTO YiIeHa apu(YMETHIECKON U TEOMETPHUIECKOM MPOTPECCHIA, CYMMBI ITEPBBIX HECKOJIBKHUX
YJICHOB apu(pMETHUECKON U reoMeTprudeckoi nporpeccuif. CiaoxKHbIe MPOLEHTHI.

Pemrenue TeKCTOBBIX 3a/1a4 ajredpamdyeckum crnocodom. [lepexon ot cioBecHON GOPMYITHPOBKH
COOTHOILIEHUI MeX/ly BETUUNHAMHU K alreopanyecKoi.

DJIEeMEeHTHI JIOTHKH, KOMOMHATOPHKH, CTATHCTHKH M TCOPHH BEPOSATHOCTEH.

Omnpenenenus, 10Ka3aTenbCTBa, AKCUOMBI U TeOpeMsbl; caenctsusa. Kontpnpumep. /JlokazaTtenscTBo oT
npotuBHoro. Ilpsmas u oOpaTHast TeopeMbl. MHoowcecmeo. Onemenm MHONCECMBA, NOOMHOMICECEO.
Obvedunenue u nepeceuenue mHodxcecms. Juazpammer Jinepa. Tlpumepsl pelieHHs KOMOMHATOPHBIX
3aja4: nepedop BapuaHTOB, MpaBWIO YMHOXKeHUA. CTtatuctuueckue naHHble. [IpencraBinenyue JaHHBIX B
Buje Tabnuu, nuarpamM, rpadukoB. CpenHue pe3ynbTaThl n3MepeHuil. [IoHATHEe 0 CTaTUCTHYECKOM BBI-
BOJIC Ha OCHOBE BBIOOpKH. [IOHSATHE M MpUMeEpHI CilydaifHBIX cOOBITHH. YacToTa cOOBITHS, BEPOSITHOCTS.
PaBHOBO3MOKHBIE COOBITUS M MOACYET UX BEpOATHOCTH. [IpencTaBieHue o reoMeTpruuecKoil BeposSTHO-
CTH.

TpeGoBaHus K YPOBHIO NOATOTOBKH y4damuxcsi 9 kiaaccoB (0a30Bblil YPOBEHB)
B pesynbrare u3yueHus Kypca anreopsl 9-ro kiacca o0yyaromuecs



AOJKHBI 3HATH: 3HAYCHUE MATEMAaTHYECKOM HAyKM I PELICHUs 3aJay, BO3HMKAIOIIUX B TEOPUHU U
IIPAKTUKE; IIUPOTY U B TO K€ BPEMs OTPAHUYEHHOCTb IPUMEHEHMSI MATEMATHYECKUX METOJIOB K aHAIHU3Y
U MCCJIEIOBAHUIO TIPOIIECCOB U SIBJICHUH B IPUPOJIE U 0OIIECTBE;

e 3Ha4yeHME MPAKTUKU U BONPOCOB, BO3HUKAIOIIUX B caMOW MaTeMaTHKe Uil (OPMHPOBAHUSA U pa3BU-
THs MAaTEMaTUYECKOM HAYKHU; UCTOPUIO PA3BUTHs IOHATHS YUCIIA, CO3AAHUS MAaTEMaTUYECKOro aHaIn3a,
BO3HUKHOBEHUS U Pa3BUTHsI T€OMETPUH;

e YHMBEPCAJIbHBIA XapaKTEp 3aKOHOB JIOTMKM MAaTEMaTUYECKUX PACCYKIACHUH, UX NPUMEHHMOCTH BO
BCeX OO0JIaCTSAX 4YEJIOBEYECKOM NEATENbHOCTH; BEPOSTHOCTHBIN XapaKTep pa3IUYHBIX MPOLECCOB OKPY-
JKAIOLLETO0 MUPA;

JAOJIKHBI YMeTb: BBINOJIHATh apu(MeTHdeckue IeHCTBUA, coveTass YCTHbIE U INUCbMEHHBIE IPUEMBI;
HAaxXOJUTh 3HAYECHUS KOPHS HATYpaJbHOW CTEICHU, CTEIEHU C PAllMOHAJIBHBIM IIOKA3aTeNIeM, UCIOJb3Ys
P HEOOXOIMMOCTH BBIYMCIUTENbHbBIE YCTPONCTBA; M0JIb30BAaThCS OLIEHKON M NMPUKUIKOM MPH MPAKTH-
YECKUX pacuerax;

e  COCTaBJISATH OYKBEHHBIE BBIPAXKEHUS M (DOPMYJIBI 10 YCIOBHSIM 3a]1a4; OCYIIECTBIIATh B BBIPAKEHUAX U
¢dopMynax YMCIOBBIE MOACTAHOBKH M BBIMOJHATH COOTBETCTBYIOILINE BBIYMCICHUS, OCYIIECTBIATh IOJI-
CTAaHOBKY OJIHOT'O BBIP@XXEHHUs B IPYroe; BbIpakaTh U3 (POPMyYJ OJHY IEPEMEHHYIO UEPEe3 OCTAIbHBIE;

e BBINOJHATH OCHOBHBIE JIEHCTBHSI CO CTENEHSIMHM C LEJIBIMH MOKA3aTeIsIMU, C MHOTOUWJICHAMU U ayreo-
pandecKUMH JApOOSIMU; BBIIOJIHATH Pa3I0KEHNE MHOTOWIEHOB Ha MHOKUTENH; BBIIOJIHATH TOXK/IECTBEH-
Hble Ipe0o0pa30BaHusl pallMOHABHBIX BBIPAXKEHUH;

e IPUMEHATH CBOMCTBA apU(PMETHUECKUX KBaJAPAaTOB KOPHEW JJIs BHIYMCIEHUS 3HaUE€HUH U npeolOpa3o-
BaHUI YHCIIOBBIX BBIPAKEHUH, COAEPKAIIUX KBAPATHBIE KOPHHU;

e pelIaTh JMHEHHBIEC, KBAJAPATHBIE YPAaBHECHUs U PALMOHAJIBHBIE YPAaBHEHHUs, CBOIALIMECS K HUM, CH-
CTEMBI BYX JIMHEHHBIX YPAaBHEHUI U HECIIOJKHBIE HEIIMHEWHBIE YPaBHEHMS,;

e pelIaTh JUHEHHBIE U KBAIpaTHbIC HEPABEHCTBA C OJHOU MEPEMEHHON U UX CHUCTEMBI;

e pelaTh TEKCTOBBIC 3aJlauM aNreOpanvyeckuM METOJOM, HHTEPIPETUPOBATh MOJYUYEHHBIH pe3yibTar,
IIPOBOAMTH OTOOP pelieHuH, UcXo1s U3 HOPMYITHPOBKHU 3aauH;

e n300pakaTh YUCIIA TOYKAMU Ha KOOPAMHATHOM MPSIMOK;

e ONpENeIsITh KOOPAMHATHI TOUKH IUIOCKOCTH, CTPOMTH TOYKM C 3aJlaHHBIMM KOOpAMHATaMH; H300pa-
’KaTh MHOXKECTBO PELIECHUI JINHEHHOTO HEPaBEHCTBA;

e pacro3HaBaTh apUPMETHUYECKHE M TEOMETPHUYECKHE MPOTPECCHH; peliaTh 3aJadil C NPUMEHEHHEM
(bopMyIIBl 00ILEro UiIeHa U CyMMbI HECKOJIBKHX TEPBBIX YWICHOB;

e HAXOJAWTH 3HAUCHUS (YHKIUH, 3aJaHHOH (GOopMyIoi, Tadbmume, rpagukoM 1o e€ apryMeHTy; Haxo-
JUTh 3HAYECHUs apryMEeHTa M0 3HAYEeHUI0 (GYHKINH, 3alaHHON rpadUKOM MU TabIuIei;

e  OTpENEeNATH CBOICTBA (QDYHKINH 10 €€ rpaduKy; IPUMEHSTh rpaduuecKue MpeaCTaBICHHS MIPH pellie-
HUY YpaBHEHUI, CUCTEM, HEPABEHCTB;

e  OIMCHIBATh CBOMCTBA M3YYECHHBIX (DYHKIHI, CTPOUTH MX TPAPHKH;

e U3BJEKaTh MH(OpPMAIUIO, IPEICTABIECHHYIO B Ta0JIMIaX, Ha UarpaMMmax, rpadukax; cCOCTaBIsATh Ta0-
JIMIIBI, CTPOHUTH AMArPaMMBbI U TPpaduKH;

e pemarb KOMOMHATOpHBIE 3a7jauu MyTEM CHCTEMaTHYECKOIo nepedopa BO3MOXKHBIX BApUAHTOB U C UC-
II0JIb30BAHUEM IIPaBUJIa YMHOKEHNS,

e BBIYMCIIATH CPEIHUE 3HAUCHUS PE3YJIBTaTOB U3MEPEHNUI;

e HAXOJWTh YACTOTY COOBITHS, UCIIONIB3Ysl COOCTBEHHBIC HAOIIOEHUS U TOTOBBIE CTATUCTHUYECKUE JTaH-
HBIE;

e HAaxOJUTh BEPOSATHOCTHU CIIyHalHBIX COOBITHI B MPOCTEHIINX CIIydasiX;

BJaj1eTh KOMIETEHIMAMM: TI03HABATEIbHOW, KOMMYHUKAaTUBHOM, HHPOPMALIMOHHOHN U pedIeKCUBHOM;
CIOCOOHBI peliaTh CJeAVIollie KH3HeHHO-NPAKTHYeCKHe 3a/Ia4l: CaMOCTOSITEIbHO MpUoOpeTaTh U
IPUMEHSTh 3HaHUS B Pa3JINYHbIX CUTyalUsX, paboTaTh B rPyMNax, apryMEHTUPOBATh U OTCTaUBaTh CBOIO
TOYKY 3PEHUS, YMETh CIIyIIaTh JPYTUX, U3BIEKATh YI€OHYI0 HHPOPMAILIHIO Ha OCHOBE COMTOCTABUTEIILHO-
ro aHajgu3a OOBEKTOB, IOJIb30BAThCS MPEIMETHBIM yKa3aTeleM SHUUKIONEAWNH M CIPABOYHUKOB IS
HaXOXJCHUS WH(POPMAIIMH, CAMOCTOSTEIILHO JICHCTBOBATh B CHTYallMH HEONPEASIIEHHOCTH TPH PEIICHUT
aKTyaJbHBIX JJIs1 HUX MPO0OJIeM.




TeMaTnyeckoe NIAHUPOBaAHHE

c onpejejieHHEM OCHOBHBIX BU0B Y4eOHOIi 1eATeJIbHOCTH U MeTanpeIMeTHBIX YMEeHUI 1 HABBIKOB
MaremaTuka 9 kiaacc (4 4. B Hees10, UTOro 136 4)

Pa3znesa «Aaredopa»

OcHoBHOe CoACpPIKaHUE 110 TeMaM

XapakTepucTHKa OCHOBHBIX BH/IOB JI€si-
TeJIbHOCTH YUEHHUKA (HA YPOBHE YUeOHBIX
AeicTBUIl)

MeTaleeI[MeTHble YMEHHUS U HABBIKH

2

3

1. Cucremsbl ypaBHenuii (20 u)

YpaBHeHHE C AByMs IepeMeHHbIMU. JIMHEnHOe
ypaBHEHUE C IByMs nepemMeHHbIMU. [Ipumepsr pe-
LIEHMs] YPABHEHUH B LIEJIBIX YUCIIAX.

CucreMa ypaBHEHUM C JByMs NepeMeHHbIMU. PaB-
HOCWJIBHOCTh cHCTeM YypaBHeHuil. Cucrema IByX
JIMHEMHBIX ypaBHEHUH C JBYMsI IE€PEMEHHBIMU;
pelIeHre TOACTAaHOBKOM M CIOXEHUEM. PemeHue
CHCTEM JIBYX YPaBHEHUM, OJTHO U3 KOTOPBIX JIMHEH-
HO€, a Apyroe BTopoi creneHu. Ilpumepsl pemenus
CHCTEM HEJIMHEUHBIX YPaBHCHUH.

Pemienne TEKCTOBBIX 3a7ay anreOpandeckuM CIo-
cobom.

JlekapTOBbI KOOPAMHATHI Ha TUTOCKOCTH. ['paduye-
CKasi UHTEPNPETALMs YPAaBHEHUS C IByMsI IEPEMEH-
HBIMH.

I'paduk nmuHEHHOTO YpaBHEHHS C JIBYMsI TIEpEeMEH-
HBIMH, YTJIOBOM KOX(PQGUIIUMEHT TPSIMOW; YCIOBHE
MapajyieIbHOCTH MPSIMBIX.

I'padbukn mpocTedmnx HENUHEWHBIX YpaBHEHHI
(mapabona, runep6oiia, OKpYy>KHOCTb).
I'padmueckas uHTEpIpETALlUs CUCTEMBI YPaBHEHHIMA
C IByMs1 IEPEMEHHBIMU

Onpenensitb, ABISETCA JM Mapa YUCEN PEIICHUEM
JAHHOTO YPaBHEHHUA C IBYMs IICPEMEHHBIMH; IPH-
BOJAUTH IPUMEPHl PELICHUsS] YpPaBHEHUM C JByMs
IIEPEMEHHBIMH.

Pemartp 3amaum, anrebpanyeckoi MOAEIBIO KOTO-
PBIX SIBIIIETCSL YPABHEHHE C JBYMs IIEPEMEHHBIMU;
HAXOJUTH LIENIbIe PEeLICHH ITyTeM mepedopa.
PemaTh cuctemsbl IByX ypaBHEHUU C JABYMS Iepe-
MEHHBIMH, YKa3aHHBIE B CO/IEPKAHUU.

Pemiath TEKCTOBBIE 337auul anreOpanyecKuM CIO-
cOOOM: MEpPEeXOaUTh OT CIOBECHOH (HOPMYITUPOBKU
YCIIOBHSI 3a/1a4M K anre0pandeckoil Moaenu myTeM
COCTaBJICHUSI CUCTEMBI YPAaBHEHMI; pemaTb CO-
CTAaBJICHHYIO CHUCTEMY YPaBHECHMM; MHTEPIPETUPO-
BaThb PE3yJIbTaT.

Ctpouth rpadMKki ypaBHCHHH C TByMs ITIE€pEMEH-
HBIMH.

KoHcTpyupoBaTh S5KBUBaJIEHTHBIE PEUEBbIE BbI-
CKa3bIBaHUs C UCIIOJIb30BAaHUEM AJIre€OpandecKkoro u
re€OMETPUUYECKOTO SI3bIKOB.

Pemats 1 mccenoBaTh YpaBHEHUS M CUCTEMBI
ypaBHEHM Ha OCHOBE (YHKIMOHAJIbHO-Ipaduye-
CKMX MPEJICTABJICHUN YPABHEHUN

Hcnons3oBath (byHKIMOHATBHO-TpapuIecKue
IIPEICTaBICHUS [UIsl PEIICHHS W MCCIEIOBAHUSA
YPaBHEHUN U CUCTEM.

ITonnMaTh CyIIHOCTH aNTOPUTMUYECKUX MTPEATIN-
CaHU U yMEHUE JACUCTBOBATh B COOTBETCTBUU C
IIPEI0KEHHBIM aJITOPUTMOM.

HUcnoab3oBaTrh MaTeMaTHYECKHE CpEICTBA Ha-
[NIAJHOCTH TIpauKU U1l MHTEpIpETaLuy, apry-
MEHTAaIUH.

2. HepaBeHcTBa U cHCTeMbI HepaBeHCTB (2] u)

UuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

| DopMyJTHPOBATH CBOMCTBA YHCIIOBBIX HEpa-

‘ IloHUMATB CYITHOCTH AJITOPUTMUYECKUX IIPEAIIHN-
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HepaBenctBo ¢ onHON mnepeMeHHOW. PaBHOCHIIB-
HOCTb HEpaBEHCTB. JIMHEHbIE HEpaBEHCTBA C OJ-
HOM nepemeHHoOW. KBagpaTHble HEpaBEeHCTBA.
CucremMpl JIMHEHHBIX HEPABEHCTB C OIHOM Iepe-
MEHHOU

BEHCTB, MJUIKCTPUPOBATH UX HA KOOPIUHATHOMN
MPSIMOM, 1I0KA3bIBATh alreOpandecku; mpumMe-
HATH CBOMCTBA HEPABEHCTB IIPU PEUICHUHU 3a7a4.
Pacno3naBaTth NMHEIHBIE U KBAJAPATHBIC HEPABEH-
CTBa.

PemaTh MHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEHN -
HBIX HEPABEHCTB.

Pemathb KBasipaTHBIE HEPABEHCTBA HA OCHOBE I'pa-
(buYecKuX MpeCcTaBICHUHA

CaHMIl U YMEHHUE JIEUCTBOBATh B COOTBETCTBUU C
MPEAJIOKEHHBIM AJITOPUTMOM.

Hcnonb3oBaTh MaTEMAaTHUYECKUE CPENICTBA Ha-
TTIITHOCTY TpaduKH ISl WHTEPIPETAIUU, apry-
MEHTAINH.

3. Ywucaosbie GpyHknuu (28 u)

[onsatne Gpynkumu. O6macTh ONpeaeseHUs] 1 MHO-
xKecTBO 3HaueHM ¢yHkuuu. CrnocoObl 3amaHus
¢byskmmu. ['paduk ¢ynkumu. CpoiicTBa (yHKIHH,
UX 0TOOpakeHHe Ha rpaduke: Bo3pacTaHue u yObl-
BaHUe (PyHKIUH, HYTU (YHKIUH, COXpAaHEHUE 3HA-
ka. YteHue u noctpoeHune rpadukoB GpyHKIHUI.
[Tpumeps! rpaduKoB 3aBUCHMOCTEH, OTPAKAIOIINX
peabHbIe MPOLIECCHI.
OyHKIUYM, ONMHCHIBAIOIINE TIPAMYI0 M OOpaTHYIO
MIPONOPLMOHATILHBIE 3aBUCUMOCTH, X TPaQUKH.
JIuneiinast GpyHKIM, ee rpaduk U CBOHCTBA.
KBagparuunas ¢pyHkuus, ee rpapyk 1 CBOMCTBA.
Crenennpie (DyHKIMH C HATypaJlbHBIMH ITOKa3aTe-
asmu 2 u 3, ux rpaduku u cBoiictBa. I'paduxu
byHKIHH

X

y=Vx y=-

; y = x|

Boruucaste 3HaueHust QyHKUUH, 3amaHHBIX (op-
MyJamMu (OpU  HEOOXOAMMOCTH HCHOJIb30BATh
KaJbKYJISITOP); COCTABJIATH TaONHMIBI 3HAYCHUN
byHKIUH.

Ctpouthb 1o TO4YKaM rpaduku GyHKuuid. Onmucel-
BaTh CBOMCTBAa (DyHKIMM Ha OCHOBE ee rpaguue-
CKOTO MPEJCTABJICHUS.

MopneaupoBaTh peajbHbIE 3aBUCUMOCTH (OpMy-
namu u rpadpukamu. YuTaTh TpaduKu peasbHBIX
3aBUCUMOCTEHN.

Hcnoab3oBaTh QyHKIMOHAIGHYIO CUMBOJIHUKY IS
3aluCcH pa3HOOOpa3HbIX (PAKTOB, CBA3AHHBIX C pac-
CMaTpUBaeMbIMH (YHKIIMSAMHU, 000TaIIast OIBIT BbI-
MIOJTHEHUs ~ 3HAKOBO-CUMBOJIMYECKUX  JICHCTBH.
Crpouth pedeBble KOHCTPYKIMH C HCIOJIB30-
BaHUEM (DYHKIIMOHAJIbHONW TEPMUHOJIOTHH.
Hcnoab30BaTh KOMIBIOTEPHBIE TPOTPAMMBI IS
nocTpoeHus rpadukoB (QyHKUIUH, U1 HccaenoBa-
HUS TIOJIOKEHHSI HAa KOOPAWHATHOHN TIOCKOCTH Tpa-
¢uKoB (QyHKIMHA B 3aBUCUMOCTH OT 3HAYEHHUH KO-
3¢ UIHEHTOB, BXOASIMIUX B (OPMYITY.
Pacno3naBarth Bl n3yyaeMbix GyHkimil. [loka-
3bIBATh CXEMaTHUECKH TOJI0KEHUE Ha KO-
OPAMHATHOM MJIOCKOCTH IpaMKOB U3y4aeMbIX

YMeHHe caMOCTOATEIbHO CTaBUThH 1I€JU, BBIOUPATH
U CO3/1aBaTh AJITOPUTMBI JUI PELICHUs yU4eOHBIX
MaTEMaTHYECKHUX TIPOOIIeM.

YMeHune BUACTh MaTEeMAaTUYECKYIO 33Jady B KOH-
TEeKCTe MNPOOJEMHOM CHUTyallud B JpPYyIrHX JHC-
LUIUIMHAX, B OKPY KAIOLIEH HKU3HH.
CamocTosiTeIbHO CTaBUTh LIE€TH, BHIOMPATh U CO-
3[1aBaTh AJITOPUTMBI [T PEeLIeHUs y4yeOHbIX MaTe-
MaTHYECKUX TTPOOIICM.

IlnaHMpoOBaTh U OCYILECTBIATh 1EATEIBHOCTD,
HaIpaBJICHHYIO Ha PEIICHUE 3a]1a4 UCCIIeI0BaTENb-
CKOT'0 XapakTepa.
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(GyHKIMH B 3aBUCHIMOCTH OT 3HA4eHUH K03 HuIu-
€HTOB, BXOJSAIIUX B (POPMYJIBI.

CTpouThb TpaQuK U3y4aeMbIX QYHKIUI; ONHCHI-
BaTh UX

CBOMCTBA

4. YucaoBblie MOCT

€/10BaTeJIbHOCTH. ApuMeTHUecKasi H reoMeTpuyecKkasi nporpeccuu (20 u)

TloHsaTue YynciI0BOM IIOCIIENOBATEILHOCTH. 3a-
JlaHKE TI0CJIEI0BATEIbHOCTH PEeKypPEHTHOH (op-
MyJI0i ¥ pOpMYJION N-ro WieHa.

Apudmernueckas 1 reomeTpudecKas Iporpec-
cun. PopMyIIbl N-TO YjaeHa apuPMETHIECKON U
reOMETPUUYECKOHN MPOTPECCHUI, CyMMBI IIEPBBIX IT
qiieHOB. M300pakeHne 4ieHOB apu(METHIECKON U
TrE€OMETPUUYECKOM IPOTPECCUI TOUKaMH KOOP-
NUHATHOHU INIOCKOCTHU. JIMHEUHLIN U SKCIIOHEHITH-
anbHbIN pocT. CII0KHBIE TPOLIEHTHI

IIpuMeHsATE MHICKCHBIE O0O3HA4YE€HUs, CTPOMTh
peueBble BBICKA3BIBAHUS C HCIOJB30BAHHUEM Tep-
MUHOJIOTHUH, CBSI3aHHOW C TIOHATHEM TIIOCJIENO-
BaTEJILHOCTH.

BbruncasaTs uiaeHsl MOCaeA0BATEILHOCTEH, 3a0aH-
HBIX (QOpPMYJIOH N-ro 4jieHa WM PEKyppEeHTHOU
bopMyIIoi.

YceTaHaBIMBATB 3aKOHOMEPHOCTh B TOCTPOCHUU
MOCJIEI0BATEILHOCTH, €CIIM M3BECTHBI IEpPBbIE He-
CKOJIBKO €€ YJICHOB.

N300paxkaTh uleHbl IOCIEIOBATENBHOCTH TOY-
KaMU Ha KOOPAWHATHOH MJIOCKOCTH.

Pacno3naBath apu@meTHUECKyl0O U T€OMETpuye-
CKYIO NIPOI'PECCUU NP Pa3HBIX CIOoco0ax 3aJaHusl.
BbiBoaMTH Ha OCHOBE JOKa3aTENbHBIX pacCyKie-
HUM GopMyIbl 00IIero 4ieHa apudMeTudecKkor u
T€OMETPUYECKON IPOTPECCUid, CyMMBI MEPBBIX J
YJIEHOB apu(pMETHUYECKOH U T€OMETPUUYECKON Mpo-
rpeccuil; pemiaTh 3a7add C UCIOJIb30BAHUEM ATHX
bopmyL.

PaccmaTtpuBath npuMepsl M3 peabHOM JKHU3HU,
WITIOCTPUPYIOIIKE U3MEHEHHE B apupMeTHYeCKOn
IIPOrpecCcuy, B TE€OMETPUUECKOH MPOrpECCUu;
U300paxaTh  COOTBETCTBYIOIIME  3aBHCHMOCTH
rpaduyecku.

Pemats 3agauu Ha CIIOKHBIE IMPOLEHTHI, B TOM
qyclie 3a7jaui U3 peajbHOW NPAKTHKHU (C HCIONb-
30BaHHEM KaJIbKYJISTOPA)

IHoHMMAaTh CYIIHOCTH AITOPUTMUYECKUX TTPEAITHU-
CaHMI U YMEHHUE JIEWCTBOBATH B COOTBETCTBUU C
MPEIJI0KEHHBIM aJITOPUTMOM.

Buaers MaremaTHueCKyIO 3a/1a4y B KOHTEKCTE
MpOOJIEMHOM CUTYyallMK B IPYTUX AUCIUIUIMHAX, B
OKPY>KaIOIIEeH KU3HU.
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5. DieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BeposiTHOCTeH (20 u)

[IpencraBneHue AaHHBIX B BUJE TaOIULL, JHa-
rpamm, rpadukoB. CinyyaitHas u3MeHUnBOCTh. CTa-
TUCTUYECKHE

XapaKTepUCTHKH HaOOpa JaHHBIX: CPEIHEE
apupmMeTHUecKoe, MelaHa, HauOoJbllee 1 Hau-
MeHblllee 3HaueHus, pa3max. [IpeacraBienue o Bbl-
OOPOYHOM HCCIIEIOBAHUM.

N3Baexkars nHopManuio U3 TabIUIl U JUArpamMM,
BBINOJIHATH BBIYMCIIECHUS O TaOJIUYHBIM JaHHBIM.
OmnpegensaTs 10 JuarpaMMmaM HauOOJbIINE U
HauMEHbIINE JaHHbIE, CPABHMBATDH BEJINYNHBI.
IIpeacraBasate uHQOpPMaLUIO B BuAe TabMIL,
CTOJIOYATBIX U KPYTOBBIX JWarpaMM, B TOM YHUCJE C
MOMOIIBIO KOMITBIOTEPHBIX IPOTrPAMM.

IIpuBoauTHL NpUMEpPHl YUCIOBBIX JaHHBIX (IIEHA,
pOCT, BpeMsl Ha JOpPOTY U T. J.), HAXOAMTb Cpe]-
Hee apu(MeTHIecKoe, pa3Max YUCIOBBIX HAOOPOB.
IIpuBoaANTH conepxKaTenbHbIe IPUMEPHI UCIIOJb-
30BaHUs CPEIHUX JUIsl ONUCAHMSI TaHHBIX (YPOBEHb
BOJIbI B BOJIOEME, CIIOPTUBHBIE TIOKA3aTENH, OIpe-
JIeJIEHUE TPaHUI] KIIMMaTHYECKUX 30H)

IToHuMAaTh M HCIOJIb30BATH MAaTEMAaTHUECKUE
CpEeJICTBA HATJISAHOCTH (JuarpaMMsl, TaOJIULBL,
CXEMBI) JJIs1 MJUTIOCTPALIUHU, HHTEPIPETaliy, apry-
MEHTAaIUH.

Buaerb MaTeMaTHUECKYIO 33/1a4y B KOHTEKCTE
pOo0JIEMHOM CUTYyallK B APYTUX AMCUUILINHAX, B
OKpY>KalolIel KU3HH.

[ToHsTHE O CIly4yaliHOM OIIBITE U CIIyYalHOM CO-
obiTiH. YacroTa cioydaitHoro coobrtus. CTaTucTu-
YECKHUM MOJAXO0J] K MOHATHUIO BEPOSTHOCTH. BeposiT-
HOCTH TIPOTHUBOIIOJIOKHBIX COOBITUH. JlOCTOBEpHBIE
Y HEBO3MOJKHBIE COOBITHS. PABHOBO3MOKXHOCTH CO-
owTuii. Kimaccuueckoe onpeneneHue BEpOsITHOCTH

IIpoBoanTh cCilydaliHbIE JKCHEPUMEHTBHI, B TOM
4KClIe ¢ MOMOLIBI0 KOMIIBIOTEPHOTO MOJICIHPOBA-
HUS, UHTEPIPETUPOBATh UX pe3yibTaTbl. Burume-
JATh YacTOTy CIYy4YaiHOTO COOBITHS; OLEHHBATH
BEPOATHOCTh C IIOMOIIBIO YacTOTHI, IOJIYYEHHOU
OMBITHBIM IIyTEM.

PemaTh 3aaun Ha HAX0XKJICHUE BEPOSTHOCTEHN CO-
OBITHIA.

IIpuBoauTL TpUMEPHI CIy4alHBIX COOBITUH, B
YaCTHOCTH JIOCTOBEPHBIX M HEBO3MOXXHBIX COOBI-
TUH, MaJIOBEPOSTHBIX COOBITUH.

IIpuBoauTHL IpUMEpPHl  PABHOBEPOSTHBIX COOBITHH

Buaers MareMaT4eCKyIO 3a1a4y B KOHTCKCTE
poOJIEMHOM CUTYyallK B APYTUX AMCLUILIMHAX, B
OKpPY’KaIOIIEH )KU3HU.

YMeHMe BbIABUTaTh TUIOTE3bI IIPH PELLICHUU yueo-
HBIX 3a/1a4, HOHUMaTh HEOOXOAUMOCTh UX MPOBEP-
KH.

Pemenne koMOMHATOPHBIX 3a/1a4 epedopoM
BapuaHTOB. KoMOMHAaTOpHOE MPaBUIO YMHOXKEHUS.
[lepecTanoBku U pakTopuan

BoInoaHATH nepe0op BCeX BO3ZMOKHBIX BApUAHTOB
JUTS TIepecueTa 00bEKTOB MM KOMOWHAITUH.
I[IpuMeHsiTH TPaBIIO KOMOWHATOPHOTO YMHOMXE-
HUS JUISI PEIICHUS 3aJad Ha HaXOXKJICHUE 4YHCIia
00BEKTOB WM KOMOWHAIUKA (IMaroHaJii MHOTO-
YTOJBHHKA, PYKOIOXKATHUS, YUCIIO KOJOB, MHU(POB,
napoje u T. 1. ).

IlonuMaTh, U HMCOOJB30BAaTHh MAaTEMaTHUYECKHE
CpeacTBa HArJIAAHOCTHU CXEMbI IJId WILIIOCTPALUU,
HHTCpIIpETAllN
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Pacno3naBarh 3a1a4M Ha ONpECIICHUE YHCIIA TIE-
PECTAaHOBOK M BBINOIHATE COOTBETCTBYIOILME BbI-
YUCJICHMUS.

Pemiate 3a7auv Ha BBIYUCICHUE BEPOATHOCTU C
IPUMEHEHHEM KOMOMHATOPUKHU

BBoanoe nosropenne, O6o61aoiee noBTopeHne, Peseps - 27 u

IIpunoxxenne

OcHoBHbBIE HaNpaBJIeHUs] KOPPEKIIUMOHHOM padoThl ¢ yyamumucs umeomue OB3

XapakrepHbiMu ocoOeHHOocTs MU yuamuxcsi ¢ OB3 (7 Bua oOydeHus) SBISIOTCS HEAOCTATOYHOCTh BHUMAHWSI, TUIIEPAKTUBHOCTD, CHIDKEHUE MMaMSTH, 3a-
MEJUICHHBIN TeMI MBICTUTENbHON ASSITENbHOCTH, TPYAHOCTU Peryysiiuu noseneHus. OHAKO CTUMYJISLUS JESTEIbHOCTH 3TUX yYalluXcs, OKa3aHHe UM CBOEBpe-
MEHHOW TIOMOIIH TIO3BOJISIET BBIJCIUTh Y HUX 30HY Onvkaifiiero passutws. [lostomy ydamuecs ¢ OB3, npu co3naHud UM OMNpeAeNeHHBIX 00pa30BaTeIbHBIX
YCJIOBHM, CIIOCOOHBI OBJIA/IETh MPOTPAMMO OCHOBHOM 00111€00pa30BaTEIFHON MIKOJBI U B OOJIBIIMHCTBE CIIy4aeB MPOIOJDKATH 00pa3oBaHUE.

CogepxaHue MPOrpaMMbl HAPABIEHO HA PEIICHHE CISAYIONINX KOPPEKIIMOHHBIX 3a1a4:

-IPOIOJKUTE (GOPMUPOBATH MO3HABATENIbHBIE MHTEPECHI YUAIIUXCS M X CaMO00pa30BaTEIbHbIE HABBIKH;

- CO3JIaTh YCJIOBHS JUISl Pa3BUTHUS yUaIIETOCs B CBOEM MEPCOHAIBHOM TEMIIE, UCXOS U3 €r0 00pa30BaTeIbHBIX CIIOCOOHOCTEH U HHTEPECOB;

-npuoOpecT (JOCTUTHYTH) y4alllUMCsl YPOBHSI 00pa30BaHHOCTH, COOTBETCTBYIOILIETO €r0 JIMYHOMY MOTEHIIMANy U 00ECHeUrBAaIOIIEr0 BOZMOKHOCTh MPOAOIIKE-
HUs 00pa30BaHUs U JAITBHEUIIETO Pa3BUTHS,

BaxkneimmmM yciaoBrueM NOCTpoeHUsT yueOHoro nporecca aisi yqamuxcs ¢ OB3, sBisieTcss TOCTyHmHOCTh, YTO JIOCTUTACTCS BBIJICICHUEM B KaXXIOW TEMe
raBHOTO, MU depeHuanueit Mmarepraia, MHOTOKPAaTHOTO MOBTOPEHUST MPOMIEHHOTO MaTepHralia, BBIMOJTHEHNE 33aJaHU 110 allTOPUTMY, JIMKBUAAIHS TPOOEIIOB.

['oBopst 0 noctynmHOCTH B 00yY€HUH, HE CAeAyeT MOHUMATh 3TOT MPUHIUI, KaK TpeOOBaHHE MaKCUMAJIbHO CHU3UTh TPEOOBAaHUS K YPOBHIO 3HAHUI U yMe-
HUsM. Peub uzeT o ToM, 9TO0BI OOJNETYHUTh AJIS IMIKOJHLHUKOB MPOIIECC OBIAJACHHUS MaTEpUaIoM: JAeTadbHOE OOBSICHEHHE C MHOTOKPATHBIM MOBTOPEHUEM, TPEHHU-
pPOBKa B MPUMEHEHUHU 3HaHUH. Pa3znenenre yueOHOro Matepuasna Ha HEOOJbIINE YaCTH, KOHTPOJIUPOBAHUE YCBOCHUS KaXXI0M €ro 4acTu, o0ecrnedeHrne BO3MOKHO-
CTH K2XXIOMY YUYEHHKY paboTaTh CO CBOMCTBEHHON €ro MHIMBHYyaIbHONH CKOPOCTBHIO YCBOCHHSI.

HuddepeHnrpoBaHHbIi MOIX0] 00yUEHHUS MPEIoIaraeT ONTUMaIbHOE MTPUCTIOCOOICHHE YyUeOHOTO MaTeprala U METOJI0OB 00yUEHHUs K UHIUBHUIYaIbHBIM
0COOCHHOCTSIM KaXKJIOTO y4eHuKa. [Iporpamma GopMupyeT HHTEpeC K 3HAHHSIM U MPOCTEUIITNE HABBIKA CAMOCTOSTEIBHOW paboThI 1O 00pasily, CXeme, alropUT-
My.
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K ocHOBHBIM MeTO1aM, TPUMEHSEMBIM Ha YPOKaxX OTHOCATCS: Oecera, 00BsICHEHNE, paccKas, ypakHEHHs (TPEHUPOBOYHBIE, TI0 MIA0JIOHY, CAMOCTOSTEIb-
HbI€), METO] HAOJIOJICHNS, TUAAKTUYECKHE UTPBI.

Copneprkanme Kypca Mo CpaBHEHHIO C TPAAUIMOHHBIM TEPECMOTPEHO TAKUM 00pa3oM, 4TOOBI OHO OBUIO a/IeKBATHO OCOOEHHOCTSM BOCIIPHATHS JaHHOHM Ka-
TEropuH IKOJbHUKOB. O0BEM H3ydaeMoro MaTepuania B LI€JIOM MEHbIIE, YeM B TPAJAULMOHHOM Kypce, YTO MO3BOJSET MPUHATh HEOBICTPBIN TEMIT IPOIBHIKE-
HUS B 00yUYEHHUH.

B 9 knacce moBTOPSAIOTCS U CUCTEMATH3UPYIOTCS paHee MOJyYeHHbIE YJalluMKcs ajaredpandeckue CBeIEHUs, paCCMaTpPUBAIOTCs apudMeTnueckas u reomMer-
pHUUecKasi MPOrPecCHy, KBaApaTHIHbIe (PYHKIUH, YpaBHEHHUS W CHCTEMBbI ypaBHeHHH. OOyueHHe BeAETCs ¢ MMPOKOH OMOpoil Ha HArMAAHO rpaduyeckre npea-
craBieHust. COBEPIIEHCTBOBAHUE BBIUYUCIUTEIbHBIX HABBIKOB YUAIIMXCS JOCTUTAeTCs IMyTeM BKIIIOUEHHUS B Kypc OOJBILIOrO YMCIA 3a/1ay, CBI3aHHBIX C BBINOJIHE-
HUEM Pa3IMYHOIO POJia BBIYMCICHUH, C UCTIOIB30BAHMUEM TAOIUI] U MUKPOKAIBKYJIISATOPA.

Hekoropele TpyJHOAOCTYIIHBIE TEMBI PACCMATPUBAIOTCS B O3HAKOMUTEIBHOM IOPSAKE: CBOWCTBA U I'paUK CTENEHHONW (QyHKIMH ) = X", ypaBHEHUs C IByMs
MEpPEMEHHBIMH U €ro rpaduk, CUCTEeMbI YpaBHEHUH ¢ ABYMs IepeMeHHbIMH, Bee Gpopmyibl nporpeccuii natorcst 6e3 BeiBoaa. Paznen «Teopust BeposTHOCTH» pac-
CMaTPUBACTCA B O3HAKOMMTEIBLHOM ITOPSAIKE.

WHTennekTyanbHOE Pa3BUTHE HEMOCPEICTBEHHBIM 00pa3oM CBSI3aHO € pa3BUTHEM pedd. [103TOMy BaKHBIM M BCEHENPEMEHHBIM IPHHIUIIOM PabOTHI SBIISETCS
BHHMaHHE K PEUEBOMY Pa3BUTHIO: yUalUECs B KJIacce AOJHKHBI MHOTO TOBOPHUTH U 3alMChIBaTh. OHU JOIKHBI OOBSCHITH CBOU AECHCTBUSL, BCIYX Pa3bsSCHITH CBOM MbIC-
JIM, CCHUTATHCS Ha M3BECTHBIE MPaBMIIA, (PaKThl, BHICKA3bIBATh JIOTAIKH, TIPEJIaraT COCOObI PEIIeHHUs, 33/1aBaTh BOIIPOCHI.

O0mas xapakTepucTuKa y4eOHOro nmpeamera

Nzyuenne anaredpbl HailedeHO Ha GOPMUPOBAHHE MAaTEMAaTHUECKOTO ammapara JJis PelIeHUs 3a1ad U3 MaTeMaTUKH, CMEXHBIX MPEIMETOB, OKPYKAIOIIeH
PCATBHOCTH. SI3BIK anrerLI MOAYCPKUBACT 3HAYCHUC MATCMATHKHU KaK A3bIKA AJI MOCTPOCHUA MATEMATHYCCKUX MOI{GJ’IGI\/'I, mponeccoB n SIBJICHUMN PCaJIBLHOIr0 MHUpa
(01HOI M3 OCHOBHBIX 3a/1a4 U3YUEHHUS aNreOphl ABISETCS Pa3BUTHE aITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIMMOT0, B YACTHOCTH, ISl OCBOCHHUS Kypca nHpopMa-
THKH; OBJIaJICHHE HaBBIKAMU JETYKTHUBHBIX paccyxkaeHuii). [[peodpa3oBanre CUMBOIMYECKUX (POPM BHOCHUT CBOH CHieIM(HUECKUI BKIIAJ B pa3BUTHE BOOOpaxke-
HUS, CIOCOOHOCTEH K MaTeMaTHu4ecKoMy TBOpUYecTBY. [pyroii BaxHOU 3amadeil u3ydeHUs anreOphl SBISETCS MOMyYeHUE MIKOIbHUKAMU KOHKPETHBIX 3HAHUM O
GYHKIUAX KaK BKHEHIICH MaTeMaTHYECKOHW MOJCIU Il ONMUCAHWS W HMCCIEAOBAHHS Pa3HOOOPA3HBIX MPOIECCOB (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX, JKC-
MMOHEHIIMATBHBIX, TEPUOTUIECKUX U JP.), 11 GOPMHUPOBAHHUS Y YUAIIUXCS MPECTABICHUN O PO MAaTEeMAaTUKH B PA3BUTUU IIUBUIIM3AINH U KyJIbTYPbI

Ileab 00vueHusa ajgreope aiasa vuamuxes ¢ OB3:

® Da3BUTHE BBIYUCIUTENBHBIX U (OPMATIBHO-ONEPATUBHBIX alreOpandeckux yMEHUH O YPOBHS, MO3BOJISIOIIEr0 YBEPEHHO MCIIOIb30BaTh X MPH PELICHUN
3aJa4 MaTEeMaTHKH U CMEKHBIX MPeIMETOB ((pU3UKa, XUMHUS, HHPOPMATHKA U JPYTHUE),

e YCBOCHME alllapara ypaBHEHUN U HEPABEHCTB KAK OCHOBHOT'O CPEJCTBA MAaTEMATHYECKOT0 MOJICIMPOBAHNS IPUKIAIHBIX 3aa4,

® OCYyIIECTBJICHUS (PYHKIMOHAIBHOM MOITOTOBKH HIKOJIHHUKOB.

3agauu o0yuyeHus ajareope B Kjaacce a5 yuyammuxes ¢ OB3:
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e (opMupOBaHME AOCTYIHBIX yUYaAIIUMCS MaTeMaTHYECKUX 3HAHUHM W YMEHHH, TOMOTAIOMIUX MPAKTHYECKU MPUMEHATh X B IMOBCEJIHEBHOW KM3HH, OCHOB-
HBIX BUJaX TPYyJAOBOM A€ATEIbHOCTH, IPU U3YUYEHUU APYTUX YUEOHBIX IPEIMETOB;
® MakCHUMaJIbHOE 00llee pa3BUTHE yUallUXCs, KOPPEKILUs HEJAOCTATKOB UX MO3HABATENILHON JIEATEIbHOCTH U JIMYHOCTHBIX Ka4eCTB C yUYE€TOM MHAMBUIYAJIb-
HBIX BO3MOXKHOCTEH Ka)KJJOT0 YUYEHHMKA Ha pa3IMyHbIX Tarnax o0y4eHus;
® BOCIHUTaHHE y IIKOJBHUKOB ILI€JICHANIPABICHHON NEATENLHOCTH, TPYAOIIOOUs, CAMOCTOSTEILHOCTH, HAaBBIKOB KOHTPOJISI M CAMOKOHTPOJIS, aKKypaTHOCTH,
YMEHUS IPUHUMATh PElICHUE, yCTaHABIMBATh a/IeKBAaTHBIE /1€JI0BbIE, IPOU3BOJCTBEHHBIE U 00I€UEI0BEYECKHE OTHOLIECHHS B COBPEMEHHOM OOIIECTBE.
@®opMbI U METOIbI OPraHU3al UM Y4eOHOro nmpoiecca:
- HHAMBUYaJIbHbIE, TPYNIIOBbIE, UHAUBUYaJIbHO-TPYIIIOBbIE, HPOHTAIBHEIE,
- 00BSICHUTENBHO-UIUTIOCTPATUBHBIHN, PETIPOYKTUBHBIH, YaCTHUYHO-ITOUCKOBBIH.
DopMbI KOHTPOJIA:
CamocrosrenbHas paboTa, KOHTpOJbHas paboTa, paboTa 1o HH(POPMAIIMOHHBIM KapTOYKaM.
[IpomexyTouHas aTTecTalys MPOBOAUTCS B POpPME TECTOB, KOHTPOJIBHBIX U CAMOCTOSTENBHBIX PadoT.

TpebGoBaHus K YPOBHIO MOATOTOBKH MO ajiredpe yyammuxes 9 kiacca

Apudmernka

yMeThb
CPaBHMBATh PAllMOHAJIbHBIC U ICHCTBUTEIBHBIC YNCIIA;
BBIIIOJIHATH OLICHKY YHCJIOBBIX BBIPAKECHUI;
HCII0JIL30BATH NPHOOpPEeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOM AeATeJIbHOCTH W NMOBCEIHEBHOM KU3HHU JJIS:
pelIeHHs] HECTOKHBIX MTPAKTUYECKUX PACYETHBIX 3aj[ad, B TOM YHCJIE C UCMOIb30BAaHUEM IIPU HEOOXOAUMOCTH CIPABOYHBIX MATEPHUAJIOB, KAIbKYJISATOPA, KOMIIbIO-
TEPA;
YCTHOM NPUKUIKHU U OLICHKU PE3YyJIbTATa BBIYUCICHUN; IIPOBEPKU PE3YJIbTaTa BBIYUCIICHUS, C UCIIOJIb30BAHUEM PA3IIMYHBIX IPUEMOB;
MHTEPIIPETALMH PE3YJIBTATOB PEIICHHA 3a/1a4 C yY€TOM OIPaHUYCHHUN, CBA3AHHBIX C PEAJbHBIMHA CBOMCTBAMH PACCMATPHUBAEMBIX IIPOLIECCOB U SBJICHUM.
Auredpa
yMeThb
COCTaBJIATH OYKBEHHBIE BBIPAXKECHUS U (POPMYIIBI 110 YCIOBUSAM 33]1a4; OCYIIECTBIIATH B BBIPAKEHHUIX U (hOpMyJIaX YUCIOBBIC TOJACTAHOBKH M BBIMOJIHATH COOTBET-
CTBYIOLIHME BBIUMCIICHUS, OCYIIECTBIATh MOACTAHOBKY OJTHOTO BBIPA)XKEHUS B IPYyroe; BbIpaxarh U3 (opMyJI OAHY IEPEMEHHYIO Yepe3 OCTAJIbHBIE;
BBINOJIHATH OCHOBHBIE JICHCTBUS CO CTENIEHSIMHU C PAallMOHAIBHBIMU NIOKA3aTEIsIMH, C MHOTOWICHAMH U C alNre0pandecKuMu Ipo0simMH;
BBINOJIHATH PA3JI0XKEHUE MHOTOWJICHOB HA MHOKUTEIH; BBIIIOJIHSTH TOXK/AECTBEHHbIE IPE0Opa30BaHUs PALIMOHATIBHBIX BBIPAKEHUIL;
MPUMEHSTH CBOMCTBA KOPHEH JIsI BEIUMCIICHUS 3HAUYCHHUI U TPeoOpa30BaHM YHCIOBBIX BBIPAXKEHHM, COACPIKALINX KOPHH;
pelaTh pauoHaIbHBIE YPAaBHEHUS, CBOIAIINECS K HUM, CUCTEMBI IBYX JIMHEHHBIX YPABHCHUM U HECJIOKHbBIC HEJIMHEHHBIE CUCTEMBI;
pemaTh KBaJpaTHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON M UX CHCTEMBI, peliaTh TEKCTOBBIEC 33JaYl alreOpanyecKuM METOJIOM, HHTEPIPETUPOBATh MOTYUYCHHBIN
pe3yJIbTat, NPOBOAUTE OTOODP PEIIEHHUH, UCXO01 U3 (OPMYIUPOBKH 3a1auH;
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OTIPENIeNIATh KOOPIMHATHI TOUYKH TUIOCKOCTH, CTPOUTH TOYKH C 33JJaHHBIMH KOOPAWHATAMK; N300pakaTh MHOYKECTBO PEIICHUH TMHEHHOTO HEPABEHCTBA,
pacro3HaBaTh apu(pMETHIECKUE U TEOMETPHYECKHE TIPOTPECCUH; PELIaTh 3a/1a4i C IPUMEHEHHEM (OPMYJIIbI OOIIETO YIeHA U CYMMBI HECKOJIBKHX TEPBBIX YWICHOB;
HAXOJWTh 3HaYCHHS (YHKIWH, 3aJaHHOH (HOopMyIIoi, TabIuIe, rpa koM 1o ee apryMeHTY; HaXOJUTh 3HAY€HUE apryMeHTa 1O 3HaueHUI0 (QyHKIMH, 3aJaHHON
rpadukoM niaH TabnuLel;

OTIPENIeNIATh CBOWCTBA (PYHKIIUH 10 €€ TpaduKy; NPUMEHITh rpaduuecKre MPEeJACTABICHUS IPU PEIICHUH YPaBHEHH, CICTEM, HEPABEHCTB;

OITUCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIHHA, CTPOUTH HX rpaduKHy;

HCNOJIb30BATh NPUOOPETEeHHbIe 3HAHUSA M YMEHHSA B IPAKTHYECKOI 1eATeTbHOCTH U NMOBCEIHEBHOM KU3HHU IS

BBITTOJTHEHUS PACUYETOB 10 (OPMYJIaM, JUTIsl COCTABICHUS (POPMYJI, BEIPAKAIOIINX 3aBUCUMOCTH MEX]Y peajbHBIMU BETHYHMHAMM; JJIsI HAXOXKICHUS HYKHOH (op-
MYJIBI B CIIPAaBOYHBIX MaTepUaax;

MOJICTTMPOBAHUS IPAKTHUECKUX CUTYAIMi M UCCIIEJOBAaHIH IIOCTPOSCHHBIX MOJIENIEH ¢ MCIIOJIb30BAaHMEM arapaTa aireOpsl;

OTMCaHMS 3aBUCUMOCTEHN MeX 1y (PU3MUECKUMH BETMYUHAMU COOTBETCTBYIOIUMHE (hOpMyJIaMH, IIPU UCCIETOBAaHUH HECIOKHBIX MMPAKTHYECKUX CUTYaIHiA;
MHTEpPIIpEeTalyy rpauKoB PEaNbHBIX 3aBUCHMOCTEH MEXYy BETHUYMHAMH.

IInanupyemble pe3y/IbTaThl ¢ y4€eTOM KOPPEKIIMOHHOKH pa0doThI U 0cO0eHHOCTel aeTeil.

B xozxe npenonaBanus anredpsl B 9 kitacce, paboTsl HaJ GopMHUpOBaHHEM y O0yUalOLUXCs MEPEeYUCIEHHBIX B MporpaMMe 3HAHUN U YMEHUH cieayeT oOpalarh
BHUMaHHE Ha TO, YTOObI OHH OBJIAJZICBAJIM YMEHMAMH 001 ey4e0HOr0 XapaKTepa, pa3HOOOpa3HBIMU COCO0AMU /1eSITeJILHOCTH, TPUOOPETAIH OIIBIT:
— IUIAHUPOBAHHUSA U OCYIIECTBIICHUS AJITOPUTMHUUECKOMN J€SATEIbHOCTH, BBIIIOJIHEHUS 3aJaHHBIX U KOHCTPYHPOBAHUS HOBBIX aJIFTOPUTMOB;
— peuieHus pa3HOOOpa3HBIX KJIAcCOB 3aJ1a4 U3 Pa3IMYHbIX Pa3/iesioB Kypca, B TOM YHCie 3aad, TpeOYIOIUX MOUMCKa MYyTH U CIOCO00B pelIeHUS;
— HCCIIEJIOBATEIbCKOM IEeATENbHOCTH, PA3BUTHUS UACH, TPOBEIECHUS SKCIIEPUMEHTOB, 0000I1IeHNs, TOCTAHOBKU M (JOPMYJIUPOBAHUS HOBBIX 33/a4;
— SICHOTO, TOYHOTO, TPAMOTHOT'O M3JI0KEHUSI CBOUX MBICJIEH B YCTHON M MUCHMEHHOW Peuu, MCIOJIb30BAHMS PA3IMUHBIX S3bIKOB MAaTEMAaTHUKH (CIOBECHOTO,
CHUMBOJIMYECKOTO, TpagHUIecKoro), CBOOOIHOrO Mepexo/a ¢ OJHOTO S3bIKa Ha APYTOW JJIS WIUTIOCTPALUU, UHTEPIPETAIMH, apTyMEHTAUN U J0Ka3aTelb-
CTBa;
— TPOBEACHHS IOKA3aTeIbHBIX PACCYKICHHM, apryMEHTALIUU, BBIIBI)KEHUS TUIIOTE3 U UX 0OOCHOBAHUS;
— TIOHCKa, CHCTEMaTHU3alli, aHaIKu3a U Kiaccu(ukanuu HHPOpPMAIIH, UCTIOIH30BaHU Pa3HOOOpa3HbIX NH(POPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYas yUeOHYIO
U CIIPaBOYHYIO JIUTEPATYPY, COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

®opMBbI KOHTPOJIS U OLleHUBAHNUS Pe3y/JbTATOB 00y4YeHHUSs

KoHTpoib pe3yapTaToB 00y4eHHS OCYIIECTBISIETCS Yepe3 KOHTPOIBHBIE, CAMOCTOSTeIbHBIC, TUArHOCTHYECKHE PabOThI, YCTHBIN OMPOC, TECTUPOBAHUE, OTBE-
TOB Y JOCKH, TPOBEPKHU JOMAIIHETO 33/1aHUs, MaTeMaTHYeCKUe JUKTAHTbI, TBOPUYECKHE PAOOTHI.
1.0yenka nucemennvix pavom:
OTBeT OLICHUBACTCS OTMETKOM «5%, €CIIN:
e paboTa BHIMOJIHEHA MOJHOCTHIO;
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e B IJIOTMYCCKUX PACCYKACHHUSIX U OOOCHOBAHUM PEIICHHS HET TPOOEIIOB M OMIHOOK;
e B pEIIEHUU HET MAaTEMAaTUYECKUX OIIUOOK (BO3MOXHA OJTHA HETOYHOCTb, OMHICKA, KOTOpasi HE SBISETCS CIEICTBUEM HE3HAHUS WU HEMOHUMaHUs y4eOHO-
ro Marepuana).
O1neHka «4» CTaBUTCS, €CIIH:

e paboTa BHITIOJIHEHA MTOJHOCTHIO, HO 00OOCHOBAHUS IIArOB PEIICHUST HEJOCTATOYHKI (€CITM YMEHHE O0OCHOBBIBATh PACCYKICHHUS HE SIBIISIOCH CTIICIIHATEHBIM

00BEKTOM MPOBEPKH);

e JIOMYyIIEHA OJHA OIMMOKA WM €CTh JBA-TPU HEJO0YeTa B BBIKJIAJKAX, PUCYHKAaX, YyepTexax, rpadukax (eciu 3TH BUIBI pabOT HE SBISIUCH CIICIHATHLHBIM

00BEKTOM MPOBEPKH).
OTMeTKa «3» CTaBUTCS, €CIIN:
e JIOMyHIEHO 0oJiee OHOM OMMOKU MM 00Jiee ABYX-TPEX HEIO0YETOB B BBHIKJIAJKAX, YEPTEKAX WIM Tpadukax, HO 00yJaronuiicss o0namaer 00s13aTeIbHBIMU
YMEHUSAMH I10 IIPOBEPSIEMOU TEME.
O1eHKa «2%» CTaBUTCS, €CIIH:
e  JIOMYIIEHBI CYNIECTBEHHBIC OMIMOKH, TTOKA3aBIIIKE, YTO O0yUaIOIIUIiCS He 00IaaeT 00s13aTeIbHBIMI YMEHUSIMU TI0 JAHHOW TeMe B MOJIHON Mepe;
e paboTa rmokaszajia IMoJIHOE OTCYTCTBHE y 00yYaroIIerocs 00sA3aTeIbHBIX 3HAHUK U YMEHUH 10 MTPOBEPSIEMOM TEME MITM 3HAYMTENIbHASI YacTh PaOOTHI BBITIOJ-
HEHA HE CAMOCTOSTEIILHO.

Y4uTenb MOXKET MOBBICUTh OTMETKY 3a OPUTHHAIBHBIN OTBET Ha BONPOC WJIM OPUTHHAILHOE PEIICHHE 3a/1a4a, KOTOPhIE CBUETEILCTBYIOT O BHICOKOM MaTeMa-
TUYECKOM Pa3BUTHHU 00YYaIOIIErocs; 3a pelieHne 0oee CI0KHOM 3a/1a4ul WM OTBET Ha O0JIee CIIOKHBIN BOMIPOC, MPEUIOKEHHBIE 00yUYaIonIeMyCsl JOTIOTHUTEIHHO
MIOCJIC BBIMTOJTHEHUSI UM KaKUX-JIN0O0 IPYTUX 3aaHUH.
2.0uenka ycmHuuplx omeemoas.

OTBET OIICHUBAETCA OTMETKOM «5», €CIIA YUYEHUK:
e TOJHO PACKPBUI COJIepKaHNe MaTeprasa B 00beMe, IPeyCMOTPEHHOM MPOTPaMMOid U YUeOHHKOM;
e  UBJIOXHWJI MaTepHall TPAaMOTHBIM SI3IKOM, TOYHO HCIIOJB3Ys MAaTEMaTHYECKYI0 TEPMHUHOJIOTHIO W CHUMBOJIMKY, B ONPEICICHHON JTIOTUYECKOW TOCIeI0Ba-
TEILHOCTH,

e  TIPABUJIHHO BBIMOJIHWI PUCYHKH, YEPTEKHU, Tpa(UKH, COMYTCTBYIOIINE OTBETY;

e TOKa3aJl yMEHHE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH MPUMEPAMH, TPUMEHSTH €€ B HOBOW CUTYaI[MU TPU BHITIOTHECHUH MTPAKTUYECKOTO 3aJaHUS;

e TIPOJIEMOHCTPHPOBAJ 3HAHUE TEOPHUH PAHEE U3YUCHHBIX COMyTCTBYIOUIUX TEM, C(HOPMUPOBAHHOCTh M YCTOMUMBOCTh MCTIOIB3YEMBIX MIPH OTBETE YMEHUN U

HaBBIKOB;
e  OTBEYAJI CAMOCTOSTEBHO, O€3 HABOAIINX BOIIPOCOB YUUTEIS;
e BO3MOXHBI OJTHA-JIB€ HETOYHOCTHU IPH OCBEIIEHUU BTOPOCTETICHHBIX BOMPOCOB WM B BBIKJIAQJKaX, KOTOPHIE YUEHHUK JIETKO UCIPABHI IMOCIE 3aMEYaHUS
YUUTEIIS.
OTBET OIIEHUBACTCSI OTMETKOH «4», €CIIH yIOBIETBOPSET B OCHOBHOM TPEOOBAHMSIM HA OIICHKY «5», HO TIPU TOM UMEET OJMH U3 HEIOCTATKOB:
e B U3JIOKCHUH JIOMYIICHBI HEOOJIbIIINE TPOOETIBI, HE NCKA3UBIIINE MaTEMAaTHUECKOE COACP)KaHUE OTBETA;
e JIOMYIICHBI OJIMH-/IBA HEJIOUETA MPU OCBEIICHUH OCHOBHOTO COJIEPIKAaHUS OTBETA, UCTIPABIICHHBIC MTOCIIE 3aMEYaHUST YIUTEIIS;
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e JIOMYIICHBI OMMOKK MM O0JIee IBYX HEJOUYETOB IPU OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB MIIM B BBIKJIAKAX, JIETKO UCIIPABIICHHBIC ITOCIIC 3aMEYaHUs yIU-
Tesl.
OtMmeTka «3» CTaBUTCS B CICAYIOMIUX CITydasx:
e HEMOJIHO PAacCKpBITO COJEpKaHHe MaTepHaa (coiepaHue U3II0KEeHO (parMeHTapHO, HE BCETJa MOCIeI0BaTeNIbHO), HO MOKa3aHo 00Illee MOHUMAaHKEe BO-
mpoca M MPOJIEMOHCTPUPOBAHBI YMEHUS, IOCTATOYHBIE JIJISI YCBOSHUS TIPOTPAMMHOTO MaTtepuaia (OnpeIeiIeHbl «TpeOOBaHUS K MAaTEMAaTHIECKON MOATO-
TOBKE 00YYAIOIIKXCS» B HACTOSIIEH MporpaMMe Mo MaTeMaTHKe);
e HMEIUCH 3aTPYyHCHUS WU JOMYIICHBI OINOKY B OMPECIICHUH MaTeMaTHICCKOW TEPMUHOJIOTHH, YePTEkKaX, BBIKIAIKaX, UCIIPABJICHHBIC TIOCIIE HECKOJIb-
KHUX HaBOJISALINX BOMPOCOB YUUTEIIS;
e YYCHHK HE CIPABHWICSA C MPUMEHEHHEM TEOPUU B HOBOW CUTYallMd TPH BHITOJHEHWH MPAKTUYECKOTO 3aJaHUs, HO BBIMIONHWII 3aJlaHUsl 0053aTeIbHOTO
YPOBHS CJII0HOCTH 10 JaHHOH TEME;
e TIIPU JOCTATOYHOM 3HAHWUHU TEOPETHUECKOTO MaTepHaia BEISIBJICHA HEOCTaTOUHAsl COPMUPOBAHHOCTh OCHOBHBIX YMEHUH M HABBIKOB.
OTMeTKa «2» CTaBUTCS B CIEAYIOIMIMX CIyqasx:
e HE PacCKpHITO OCHOBHOE COJEpKaHUE YI4EeOHOTO MaTepuaa;
e 00Hapy>XeHO HE3HAHUE YUYCHHUKOM OOJIBIIICH U HanboJiee BAKHOM YacTH y4eOHOT0 MaTepuraa,;
e  JIOMYIIEHBI OIUOKU B OMPEIEICHUH IMOHSATHH, MPU UCTIOIH30BAaHUU MAaTEMAaTHUECKON TEPMUHOIIOTHUHY, B PUCYHKAX, YePTEkKaxX WIH rpadukax, B BBIKIAIKAX,
KOTOpBIE€ HE UCTIPABIIEHBI MTOCIE HECKOJIBKUX HABOJAILIUX BOIIPOCOB YUUTES;
e YYCHHK OOHApY>KWJ MOJHOE HE3HAHHME M HETIOHMMaHWE M3y9aeMoro y4eOHOro MaTepuaia WM He CMOT OTBETUTh HU HA OJJUH U3 IMOCTaBJICHHBIX BOIPOCOB
0 U3YYEHHOMY MaTepHay.
Ouenka mecmogoii pabomot
Kaxxnomy ypoBHIO IpHUCBOMM HHTEPBa OaJIOB:
«2» - moxo — ot 0 1o 40%
«3» - ynosietBoputenabHo oT 41% no 74%
«4» - xopouio — oT 75% 1o 89%
«5» -otamano — ot 90% o 100%.
Oo6mas kaaccupuxkanus ouruOOK.
[Ipu orieHKe 3HaHMM, YMEHUN U HABBIKOB, 00YYAIOIINUXCS CIEAYeT YUUTHIBATh BCE OMIHMOKH (TpyObIe U HErpyObIe) U HEAOUYETHI.
I'pyovimu cuumaromesn ouuoOKu:
e HE3HaHHE OMNPEJEJICHNUS OCHOBHBIX MOHATUH, 3aKOHOB, IIPAaBUJI, OCHOBHBIX IMOJIOXKEHUI TEOPUH, HE3HaHHE (GOPMYII, OOIIETIPUHATHIX CUMBOJIOB 0003HaYe-
HUU BEJIMYWH, €IUHUI] KX U3MEPCHHSI,
e HE3HaHHE HaUMEHOBAHUIl eIMHUI U3MEPECHHUS,;
e HEYMEHUE BBIJCIUTH B OTBETE TJIABHOE;
e HEyMEHHUE MPUMEHSThH 3HAHUS, AITOPUTMBI TIPU PELLICHUH 3a7a4;
e HEYMEHHE JIeJIaTh BHIBOJBI M 00O0OIICHNUS;
e HEYMEHHUE YUTaTh U CTPOUTH I'pauKH;
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e HEyMEHHUE MO0Jb30BaTHCS IEPBOMCTOYHUKAMH, YIEOHUKOM M CIIPaBOUYHUKAMH;
e TOTEpPS KOPHS WM COXPAHEHHE TOCTOPOHHETO KOPHS;
e otOpaceiBaHue 0€3 00BSICHEHUH OHOTO U3 HUX;
e PpaBHO3HAYHbBIC UM OIIHOKH;
e BBIYUCIIUTENIbHbBIE OLIUOKH, €CIIU OHU HE SIBIISIFOTCS OMUCKOM;
e JIOTUYECKUE OUTHOKH.
K nezpyovim omudokam omuocamesn:
e HETOYHOCTH (DOPMYIHPOBOK, OTpPECIICHUH, TOHITHUI, TEOPUIA, BBI3BAaHHASI HEMIOJHOTON 0XBaTa OCHOBHBIX MPHU3HAKOB OMPEIEISIEMOT0 MOHATUS UITU 3aMe-
HOM OAHOT0-ABYX M3 3TUX IPU3HAKOB BTOPOCTENIEHHBIMU;
e HETOYHOCTH Ipaduka;
e HEpAUMOHAJIBHBIA METOJ PEIIECHUS 331a4M WM HEAOCTATOYHO ITPOJYMAHHBIH IJIaH OTBETA (HapyIIEHHUE JIOTUKH, IOJIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH );
e  HEpaLMOHAIbHbIE METO/bI PAOOTHI CO CIIPABOYHON M IPYTOil TUTEPATypOii;
e HEyMEHHE peulaTh 3a/1a4u, BHIIOIHATH 3aJaHusl B 00ILIEeM BU/IE.
Hedouemamu asnawomesa:
e HEpalMOHaJbHbIEC IPUEMbI BRIYUCICHUN U peoOpa3oBaHuil;
e HeOpe)XHOE BBIMOJIHEHHUE 3aMuceil, YepTexkeil, cxeM, rpadukos.
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Onucanue y4e0HO-METOAMYECKOr0 H MATEPHAJIBLHO-TEXHHYECKOro odecnevyeHust 00pa3oBa-
TeJbHOI'0 Npouecca

1. Hopmartusuble nokyMmeHThI: [IpumepHas nporpamma oCHOBHOTO oOLIero oopa3oBaHus 1o Ma-

TEMaTHKE.

2. Yuebnuku: no anredpe ausa 9 knacca: YMK A, I'. Mopakosua «Anredpa» 9

3. HayuHnas1, Hay4HO-IIOIyJIIpHAsI, UICTOPUYECKAs JINTEPATYPA.

4.CripaBo4HbIE nocooust (3HLUMKIIONENH, CJIOBapH, CIIPABOYHUKHU o

MaTeMaTHKE U T.II.).

5. INewarnbie mocoOust: [TopTpeThl BRIIAIOMIMXCS ACSITEIICH MATEMATHKH.

6. lnpopmanmoHHsle cpecTBa

*  MynsTuMenuitaple 00ydaronye MporpaMMbl M AJIEKTPOHHBIE YYeOHBIE W3JAHHS MO OC-
HOBHBIM pa3zesiaM Kypca MaTEMaTHKH.

* DnexTpoHHas 0a3a JAHHBIX JUISI CO3/IaHUS TEMATHUYECKUX M UTOTOBBIX Pa3HOYpPOBHEBBIX
TPEHUPOBOYHBIX U MPOBEPOUHBIX MATEPHUAJIOB Il OpraHU3alK (PPOHTAIBHOW W UHIU-
BUyaJIbHOU paboTHl.

7. TexHu4yecKue cpeacTBa o0yueHus

e  MynpTUMEIUNHBINA KOMIIBIOTED.

e lnTepakTuBHAas HOCKa.

8. YuebHo-npakTHUYECKOE U Y4eOHO-1a00paTopHOE 000PYI0BaHNE

e MapkepHas g0CKa.

e KOMIIIEKT 4epTEeKHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3/aTOYHbIX): JIUHEWKa, TpaHCIIop-
TUp, yroisauk (30°, 60°, 90°), yronbauk (45°, 90°), HUpKYIIb.

e KOMIUIEKTHI MJIAHUMETPUUYECKUX U CTEPEOMETPUUECKUX TeJ (JEMOHCTPALMOHHBIX U pa3-
JTATOYHBIX ).

e KoMiexT uist MoiearpoBaHus (1iBeTHast Oymara, KapToH, KajbKa, KjIed, HO)KHUIBI, TUIa-
CTHJIMH).

OneHka IVIaHNPYeMBbIX Pe3yJIbTaTOB

Cuctema OLIEHKH JAOCTHXKEHMS IJIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS OCHOBHOM 00pa3oBa-
TEIBHOIN MPOTrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUs MPEAIONAraeT KOMNIEKCHbLI NO0X00 K
oueHnke pe3ynrpmamoe OOpPA30BaHMA, IO3BOJISIOLUIMA BECTH OLEHKY JOCTHXKEHHs O00ydaro-
IMUMHCA BCEX TPEX TPYNI pe3yJIbTaTOB OOpa30BAHUS: JUYHOCHIHBIX, MEMANPEOMEMHBIX U
npeoMemHuuix.

Cucrema OLEHKU NPEIYyCMaTPUBAET YPOGHEEbLil NOOX00 K COJEPKAHUIO OLIEHKU U MHCTPY-
MEHTapHIO JUIsS OLIEHKH JOCTHKEHHsI IJIAHUPYEMBIX PEe3yJIbTaTOB, a TAKXKe K MPEJCTABICHUIO U
MHTEPIIPETALNN PE3YJIBTATOB U3MEPEHUH.

OnHuM U3 NPOSIBIIEHUM yPOBHEBOI'O IOJAXO0/A SBJISIETCS OLIEHKA MHIMBUAYAJIBHBIX 00pazo-
BaTENbHBIX JOCTI)KEHUI HAa OCHOBE «METOJa CJIOXKEHHUS», IPU KOTOPOM (PUKCUPYETCS AOCTH-
KEHHE YPOBHs, HEOOXOAUMOTO Ul YCIEUIHOTO NPOIOJKEHUsI 00pa30BaHus U pealbHO JOCTHIa-
€MOro OOJIBIIMHCTBOM YYaIllUXCs, ¥ €ro MPEBBIIICHUE, YTO MO3BOJSIET BBICTPAWBATh WHIMBH-
NyasJbHble TPAEKTOPUU JBMKEHUS C yUETOM 30HBI OJIMKAWIIEro pasBUTHs, (GOPMHUPOBATH MOJIO-
KHUTEIbHYIO Y4eOHYIO U COLTMAIbHYI0 MOTHUBALHUIO.

Oc00eHHOCTH OLIEHKHU NPeIMEeTHBIX pPe3yJIbTATOB

OneHka MpeIMETHBIX Pe3yJIbTaTOB MPEICTaBIseT COO0OW OLEHKY AOCTHXKEHHS 00yuaro-
IUMCA TUTaHUPYCEMBIX PE3YJIBTATOB IO OTACIIBHBIM IIPCIMCTAM.

dopMHUpoOBaHUE ITUX PE3YJIbTATOB OOECIEUNBAETCS 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa-
30BaTCIILHOTO IMponecca — y‘IeGHLIX npeaMETOB.

OCHOBHBIM 00bEKTOM OIICHKH MPEIMETHBIX PE3yJIbTaTOB B COOTBETCTBUH C TPEOOBAaHUSIMU
Cranpapra sBisieTcsl CHOCOOHOCTh K PEIICHHIO yYeOHO-ITO3HABATENBHBIX U Yy4eOHO-TIPaKTHYE-
CKHX 3aJla4y, OCHOBaHHBIX Ha M3y4aeMOM y4eOHOM MaTepuaie, ¢ HCIOIb30BaHHEM CIOCOOOB

21



NEHCTBUM, PENEeBaHTHBIX COACPKAHMIO Y4EOHBIX NPEAMETOB, B TOM YHCIE METalpeIMETHBIX
(TO3HABATENBHBIX, PETYISITUBHBIX, KOMMYHUKATUBHBIX ) IEHCTBUH.

Cucrema OLIEHKH MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS YUEOHBIX IPOrpaMM € Y4ETOM ypOB-
HEBOI'0 MojaxoAa, npuHsAtoro B Cranpapre, MpeanosiaracT BblaeJeHHe 0a30BOr0 YpOBHS /10-
CTHKEHHI KAaK TOYKH OTCYETa MpU MOCTPOCHUH BCEH CHCTEMBI OLIEHKH U OpraHU3alui WHAM-
BUyalbHOM pabOTHI C 00YUYaAIOITMHUCS.

PeanbHble qocTHX)EHUS 00Y4YarOIIUXCsl MOTYT COOTBETCTBOBATh 0230BOMY YPOBHIO, @ MOTYT
OTJINYAThCA OT HETO KAaK B CTOPOHY MPEBBILIECHUS, TAK U B CTOPOHY HEAOCTUKEHHUS.

[IpakThKa MOKa3bIBAET, YTO JUIsl OMUCAHUS AOCTMXKEHHUH OOydYaroIIMXcs IeJ1eco00pa3Ho
YCTaHOBUTH CJEAYIOIINE MATh YPOBHEM.

ba3oBblii ypoBeHb J0CTHKEHUII — yPOBEHb, KOTOPHIA JIE€MOHCTPUPYET OCBOCHHE yueO-
HBIX JICWCTBUN C OMOPHOM CHCTEMOW 3HaHMI B paMKax quamna3zoHa (Kpyra) BBIACIEHHBIX 3ajad.
OBnasneHre 6a30BbIM YPOBHEM SIBIISIETCS JOCTATOUHBIM IS IPOJIOJKEHUSI O0OyUEHUS Ha CIeayI0-
niei cryneHu oOpa3oBaHMs, HO HE MO MpodUIbHOMY HampaBlieHHuto. JlocTmxkeHuo 6a30BOro
YPOBHSI COOTBETCTBYET OTMETKA «yJIOBIETBOPUTEIBHO)» (MJIM OTMETKA «3», OTMETKA «3aUTEHO»).

[IpeBrpimieHre 6a30BOTO YPOBHSI CBHIIETENBCTBYET 00 YCBOSHHH OMOPHOM CHCTEMBI 3HAHUN
Ha YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJIA/JECHUS yU€OHBIMU JEUCTBUAMHU, a TAKKE O KPYro-
30pe, mupoTe (WM n3duparenbHOCTH) UHTepecoB. LlenecooOpasHo BBIAEIUTE CIEIyIONINE J1Ba
YpOBHS, NpeBbIIAIOIINE 0A30BbIii:

* NOBBIIICHHBIH YPOBEHb JOCTHKEHHUS IUIAHHPYEMBIX PE3YyJbTaTOB, OLICHKA «XOPOILO)
(oT™meTKa «4»);

* BLICOKHIl YpPOBeHb JOCTH)XCHHS TUIAHMPYEMBIX PE3yJbTaTOB, OLIEHKA «OTIMYHO» (OT-
MeTKa «5»).

[ToBbIIIEHHBINM ¥ BBICOKUA YPOBHU JTOCTUKEHUS OTIUYAOTCS MO MOJHOTE OCBOCHUS IIAHU-
PYEMBIX PE3yJIbTaTOB, YPOBHIO OBJIAJICHUS Y4EOHBIMU JEHCTBUSAMHU U C(HOPMUPOBAHHOCTHIO MH-
TEpecoB K JaHHOW IMpeaIMeTHON 00IacTH.

NuauBuayanbHble TPACKTOPUU OOYYEHHS OOYYaIONIUXCS, TEMOHCTPUPYIOIIUX TOBBIIICH-
HBI ¥ BBICOKHI YPOBHHU JOCTHKEHH, 11e51eco000pa3Ho GOpMUpPOBATH ¢ YUETOM MHTEPECOB ITHX
oOyJarmuxcsl ¥ UX IUIaHOB Ha Oyaymiee. [Ipy HanMYMM yCTOWYMBBIX MHTEPECOB K y4eOHOMY
peIMEeTy U OCHOBATENIbHOM MOJATOTOBKH [0 HEMY TaKHe 00y4aroluecss MOTYT ObITh BOBJICUEHBI
B NPOCKTHYIO JEATENIbHOCTh MO MPEIMETY M COPUEHTHPOBAHBI HA MPOJOJKEHHE OOY4YeHHS B
CTapUIMX KJaccax Mo JaHHOMY IpoQuiio.

Jlisg onucaHMs MOATOTOBKM y4YalllUXCsl, YPOBEHb JOCTHKEHMM KOTOpPBHIX HHAKe 0a30BOro,
1eJ1ec000pa3HO BBIACIUTH TAKXKE 1Ba YPOBHSI:

* NIOHMKEHHBbIN YPOBEHb JTOCTH>KCHUI, OLIEHKA «HEYOBJIETBOPUTEILHO» (OTMETKA «2»);

* HU3KHH YPOBEHb JIOCTHKEHUH, OLICHKA «IUTOX0» (OTMETKa «1»).

Henoctuxenue 6a30Boro ypoBHs (HOHM)KEHHBIA U HU3KUN YPOBHHU JOCTIKEHUH) pukcupy-
€TCsl B 3aBUCUMOCTH OT 00bEMa U YPOBHSI OCBOCHHOT'O M1 HEOCBOEHHOT'O COJIEpKaHus IIpeIMeTa.

Kak mpaBuiio, NOHU:KEHHBbIN YPOBeHb TOCTHKEHHUH CBUAECTEIBCTBYET 00 OTCYTCTBHH CH-
CTeMaTH4ecKoi 6a30BO MOATOTOBKH, O TOM, YTO OOYYaIOIIMMCS HE OCBOCHO JIa)Ke M MOJOBUHBI
IUITAHUPYEMBIX PE3yJbTaTOB, KOTOPHIE OCBAaMBAET OOJBIIMHCTBO OOYYAIOUIMXCS, O TOM, YTO
UMEIOTCSl 3HAYUTETbHbIE MPOoOebl B 3HAHUAX, JalbHelee oOydeHue 3arpynHeHo. [lpu stom
00y4JaromUiACs MOKET BBHITIOTHATH OTICNbHBIC 3aJaHHs MMOBBIMIEHHOTO YpOoBHs. [laHHas rpymnma
oOyuaromuxcs (B cpelHeM B Xoje 00yueHus coctapisiomas okono 10%) tpedyer cnennaibHOU
JTUATHOCTHKY 3aTPyIHEHUN B 00y4eHUHU, MPOOEIOB B CHCTEME 3HAHUHM U OKa3aHHWHU IIeJICHAIPaB-
JICHHOW TIOMOIIIM B JOCTHKEHUH 0a30BOTO YPOBHSL.

Huskuii ypoBeHb OCBOEHHUsS IUIAHUPYEMBIX pPE3yJIbTAaTOB CBHUACTEILCTBYET O HAIUYUHU
TOJIKO OTZEIbHBIX (hparMeHTapHBIX 3HAHUN 110 PEeIMETY, JalbHellee 00yuyeHne NpakKTUYeCKu
HEBO3MOXHO. OOydaronmmMces, KOTOpble JEMOHCTPUPYIOT HU3KUN YPOBEHb JOCTHKEHHMH, TpeOy-
eTCsl crielualbHas MOMOIIb HE TOJBKO M0 y4eOHOMY MPEeAMETY, HO U 10 (HOPMHUPOBAHUIO MOTH-
BaIlMM K OOYYCHMIO, Pa3BUTHIO MHTEpEca K M3ydyaeMol MpeIMEeTHON 00JacTu, MOHUMAaHUIO 3Ha-
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YUMOCTH TMpeaMeTa JId KU3HU U JAp. TOJbKO HAIMYUE TOJIOKHUTEIHHOW MOTHUBALIUU MOXKET
CTaTh OCHOBOM JIMKBUIAIMH MTPOOEIOB B 00YUYECHUU AJI JaHHOW TPYMITBI 00yYaIOUTHXCA.

OrnucaHHBIN BBIIIE MOIXO/ 1IEIECO00Pa3HO MPUMEHSITH B X0JI€ Pa3IUYHBIX MPOLEIYp Olle-
HUBAHMS: TEKYIIETO, IPOMEXKYTOUYHOTO U UTOTOBOTO.

Jiis opmupoBaHUS HOPM OILIEHKH B COOTBETCTBHH C BBIJCICHHBIMH YPOBHSMH HE00XO-
JTUMO OMUCaTh JOCTIKEHUs oOydaromierocsi 6a3oBoro ypoBHs (B TepMHUHAX 3HAHUNA U YMEHHIA,
KOTOpBIE OH JIOJDKEH MPOJAEMOHCTPHUPOBATE), 32 KOTOPBIE 00YJaroIuiicsi 000CHOBaHHO MOJTyYaeT
OLICHKY «YJOBJIETBOPUTEILHO». [locie 3Toro ompenensitorcss U COAEP>KATENBbHO OMMCBIBAKOTCS
OoJiee BBICOKHE WJIM HU3KHE YPOBHHU JOCTHXKEHUH. BaXHO aKIeHTHpOBAaTh BHHUMAaHUE HE Ha
ommoOKax, KOTopble caenan oOydaromuiics, a Ha y4eOHBIX JTOCTIKEHHUSX, KOTOpble O00ecredn-
BaIOT MPOJABUKEHHUE BIIEPE]] B OCBOCHHUH COJEPKaHUS 00pa30BaHUs.

Jlna oyenku Oounamuxu opmupoeanus npeomMemHvlxX pe3yibmamoe B CUCTEME BHYT-
PHUIIKOJIFHOTO MOHHMTOPHHTA 0Opa30BaTENbHBIX JOCTHKEHUN I€Ieco00pa3Ho (PUKCUPOBATH U
aHAM3UPOBATh JTaHHBIE O C(HOPMHUPOBAHHOCTH YMEHHUH M HABBIKOB, CIIOCOOCTBYIOIIHUX OCBOE-
HHUI0 CHCTEMATHYECKHUX 3HAHM, B TOM YHCIIC:

* NEPBUYHOMY O3HAKOMJIEHUIO, OMpabdomKe U OCO3HAHUIO Meopemudeckux mooeel u nous-
mutl (0OIIEHAayYHBIX W 0a30BBIX ISl JAaHHOW 00JIaCTU 3HAHUS), CMAHOAPMHBIX AI2OPUMMOS U
npoyeoyp:;

* 8bIAGIEHUIO U OCOZHAHUIO CYUWHOCTU U 0CODEeHHOCMell H3y4aeMbIX 00BEKTOB, IPOIIECCOB U
SBIICHUH JEHCTBUTETHLHOCTU (IPUPOIHBIX, COIMANBHBIX, KyJIbTYPHBIX, TEXHHUECKUX U Jp.) B CO-
OTBETCTBUU C COJIEP’)KaHUEM KOHKPETHOTO Y4YeOHOIrO MPEAMETA, CO30aHUI0 U UCHONb308AHUIO
MoOernell N3y4aeMbIX 0ObEKTOB U MPOIIECCOB, CXEM;

* 8bIAGICHUIO U AHAU3Y CYWECNBEHHBIX U YCIMOUYUBLIX CE53ell U OMHOULeHUL MEXKITY 00beK-
TaMH U MPOIECCaMHU.

[Ipu 5TOM 00513aTENTEHBIMU COCTABIISIOIIUMH CUCTEMbI HAKOIJIEHHON OIEHKH SIBIISIFOTCS] Ma-
TepUabl:

* cmapmogol Oua2HOCMUKU,

* MmemMamuyecKux U umo208blx NPOBePOUHbIX pabom no 6cem y4eOHbIM npeomemam,

* meopueckux pabom, BKJII0UYask ydeOHbIE UCCIEIOBAHNUS U YUeOHBIE IIPOCKTHI.

Pemenuie o 1oCTUXKEHUH WM HETOCTHXKEHUU TUIAHUPYEMBIX Pe3yIbTaToOB UM 00 OCBOCHUU
WM HEOCBOCHHH Y4€OHOTO MaTepuaa MPUHUMAETCS Ha OCHOBE PE3yJIbTaTOB BHITIOJTHEHHUS 3a/1a-
HU 06a30BOTO YypoBHA. B mepuon BBenenus CtaHgapra KpUTepUid JOCTHIKEHUS/OCBOCHHS yUeO-
HOTO MaTepualia 3a7aéTcsl Kak BbIMoMHeHHe He MeHee 50% 3amanuii 6a30BOTO YPOBHS WK TIO-
ayuyenue 50% oT MakcuManbHOrO Oaslia 3a BBIOJIHEHUE 3aJaHUi 6a30BOT0 YPOBHH.

YPpoBHHM NOATOTOBKH YYAIIMXCS H KPUTEPHH YCIECIIHOCTH 00y4eHHs 110

MaTeMaTHKe
YpoBHHU Onenka Teopus IIpakTHKa

1 Pacno3HaBaTh OOBEKT, | YMETh BBHIIIOJHATE 3aja-
Y3naBanue HaXOAWTh HYXXHYIO (Qop- | Hug 1o o0Opasily, Ha Hemo-
AnropurMuyeckas «3» MyJly, TPU3HAK, CBOW- | CPEICTBEHHOE MPUMEHEHNE
JeATEIbHOCTh C  MOJA- CTBO U T.[I. dopMyn, mpaBui, HHCT-
CKa3Kou pYKUMH U T. 1.

2 3Hate  QopmynupoBku | YMeTh paloTaTh ¢ yueO-
Bocnpou3sBenenue BCEX IMOHATHH, UX CBOM- | HOM M CIIPABOYHON JUTEpaA-
AnropuTMuyeckas Je- «» CTBa, TMpU3HaKH, (op- | Typoil, BHINOTHATH 3aja-
ATEIBHOCTh 0€3 TOoJ- MYJIBL. HUs,  TpeOylomme  He-
CKa3KH YMeThb BOCIPOU3BECTH | CIIOKHBIX MPEOOpPa30BaHHIA

JI0Ka3aTeJIbCTBA, Bbl- | C  TIPUMEHEHHEM  U3Y-
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BOJbI, YCTaHaBJIMBATL | 4Aa€MOI'0 MaTCpuraia
B3aUMOCBA3b, BBI6I/IpaTB
HYXXHOC [JIA BBIIIOJIHC-
HUS JaHHOTI'O 3aJaHus

3 eJaTh JIOTUYECKHE 3a- | YMeTh MPUMEHATH IOJIYy-
Ilonumanue KIIFOYCHHA, COCTaBJIATH | UCHHBIC 3HAHUWA B pa3in4-
JesaTenpHOCTh NpU OT- «5» QITOPUTM, MOJENb HE- | HbIX CUTYalHsIX.

CYICTBHHM SBHO BBIpa- CJIOKHBIX CUTyalul BoinoaHATHL 3aJaHusg
YKEHHOTO aJropuTMa KOMOMHHMPOBAHHOT'O Xapak-

Tepa, COJEpXKAIIUX He-
CKOJILKO MOHSITHH.

4 B coBepuieHCcTBE 3HATH | YMETh NPUMEHATH 3HAHUSA
OBJajiecHHEe YMCTBEH- U3y4YECHHBII  MaTepuan, | B JI000W HecTaHAapTHOU
HOM CaMOCTOATEIbHO- CBOOOIHO  OPUEHTHPO- | CUTYyAIlHH.

CTBIO «5» BaTtbCd B HeM. Umerh | CaMOCTOATENbHO BbI-

TBopueckass uccneno- 3HaHUS U3 JOTOJHUTENb- | MOJHATL TBOPUYECKUE HC-

BaTelbCKasi  JIeATelb- HBIX MCTOYHUKOB. Bia- | ciemoBaTenbckue 3adaHMs.

HOCTb JIeTh OllepalusMU JIOTH- | BINOJIHATH byHKIUN
YECKOTro MBIIUICHHS. | KOHCYJIbTAHTA.

CocTaBJiagTh MOJICIIb
0001 CUTYalluH.

Kpurepuu u HOpMbI OLIEHKYU 3HAHUI, YMEHHd ¥ HABBIKOB 00y4aKOIIMXCS 10 MaTeMaTHKe.

1. Ouenka RUCbMEHHBIX KOHMPOJbHLIX DAOOM 00VUAIOWUXCA RO MAMEMAMUKE.
OT1MmeTKa «5», ecl:

e paboTa BBINOJIHEHA MOJTHOCTHIO;

® B JIOTUYECKUX PACCYXACHUAX U 0OOCHOBAaHUH PEIICHUS HET MPOOETIOB U OIMUOOK;

® B pEUICHUH HET MaTEeMaTHYECKHX OIIMOOK (BO3MOXHA OJJHA HETOYHOCTh, OMUCKA, KOTOpas
HE SBJISICTCS CJICICTBHEM HE3HAHUWS WJIM HEITOHMMAHHS y9eOHOTO MaTepHraa).

OTMeTKa «4» CTAaBUTCS B CIIEAYIOIMINX CIydasx:

e paboTa BBHINOJHEHA TMOJTHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUs HEJOCTATOYHBI (E€CIu
yMeHHEe OOOCHOBBIBAThH PACCYKICHUS HE SBIISTIOCH CIIEITUATBHBIM 00BEKTOM IIPOBEPKH);

e JIONMYIICHBI OJIHA OIIMOKA WJIM €CTh JBa — TPU HEJA0YETA B BBIKJIAAKAX, PUCYHKAX, yepTe-
Kax WK rpadukax (€Ciu 3TH BUABI padOT HE SIBISUIUCH CHEIMATBHBIM 00bEKTOM MPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIN:

e JlOmMyIIeHO 0oJiee OJHONM OMMOKK WM OoJiee NBYX — TPEX HEIOYETOB B BBIKJIAJKAX, Yep-
TeXax WK Tpadukax, HO oOyyarommics 00anaeT 00g3aTeIbHBIME YMEHUSMH 0 TPOBEPsSEMO
TEME.

OTMeTKa «2)» CTaBUTCS, €CJIH:

e JIOMYIICHBI CYIIECTBEHHBIC OMIMOKH, IMOKA3aBINKE, YTO O0yJaIOIUICS He o0namaeT o0s-

3aTeJIbHBIMU YMEHUSIMH T10 TAHHOU T€ME B IOJTHOU Mepe.
Otmetka «1» cTaBHTCS, €CIIM:

e paboTa Mmokasaja IMOJTHOE OTCYTCTBUE Y 00yYaromerocsi 00s3aTebHBIX 3HAHUH U YMEHUI
10 TIPOBEPSEMOM TEME WIJIH 3HAYUTEJIbHAS YacTh PaOOTHI BHITIOJHEHA HE CAMOCTOSITEIIBHO.

Y4utens MOXKET MOBBICUTHh OTMETKY 32 OPUTHHAIBHBIN OTBET HAa BOIIPOC WIIM OPUTHHAIILHOE
penieHue 3a1auu, KOTOPhIe CBUACTEIBCTBYIOT O BRICOKOM MaTeMaTHUYE€CKOM Pa3BUTHH 00y4Jaro-
HIeToCsl; 3a peleHne 0oJiee CIIOKHOM 3a/1a4u WM OTBET Ha O0JIee CI0XKHBIA BOMPOC, MPEIIIO-
JKEHHBIE 00yYaroIIeMyCsl IOMOJIHATEIBHO TIOCIIC BBITIOJIHEHHSI UM KaKUX-THO0 JPYTUX 3adaHHi.
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2. Ouenka ycmHblX 0mgent06 00yuarnuuxca no Mamemamuxe
OTBeT OLIeHUBAECTCS OTMETKOM «5», €Clli YUYSHHUK:

® [IOJHO PACKPBUI COZAEp)KaHUE MaTepHuaja B 00beMe, NMPelyCMOTPEHHOM MHpOTrpaMMOM U
y4eOHUKOM;

®  U3JI0XKHWJI MaTepuall TPaMOTHBIM SI3bIKOM, TOYHO HCIOJIb3Ysl MAaTEMAaTUYECKyI0 TEPMUHO-
JIOTHIO M CUMBOJIMKY, B OIIPEJICIICHHOM JIOTHYECKOM 110CIIE0BATEIBbHOCTH;

® [PaBUWIBHO BBHINOJIHWI PUCYHKH, YEPTEXKHU, TpaUKU, COIMyTCTBYIOIINE OTBETY;

e [I0OKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMHU IPUMEpaMH, IPUMEHATh €€ B
HOBOH CHUTYalluy NPH BBITIOJIHEHUH IPAKTUUYECKOTO 3aJaHHUs;

® [IPOAEMOHCTPHUPOBAJT 3HAHHWE TEOPUU PaHEEe M3YUYEHHBIX COMYTCTBYIOIIUX TeM, CGHOpPMHU-
POBaHHOCTh M YCTOWYMBOCTH UCIOJIB3YEMBIX IPU OTBETE YMEHHUM 1 HABBIKOB;

e OTBEYAJ CAMOCTOSTENILHO, 0€3 HaBOJAIIMX BOIPOCOB YUUTEIIS;

® BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH NPH OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB WU B
BBIKJIaJIKaX, KOTOPBIE YUYEHHK JIETKO MCIIPABUJI I1OCIIE 3aMEUaHUs] YUUTEIIS.

OTBeT OLIEHUBAETCS OTMETKOM «4», €CIIH yA0BIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY
«5», HO TIpU 3TOM UMEET OJIUH U3 HEJAOCTATKOB!

® B U3JIOKEHUU JOMYIIEHBI HEOOJbIINE MPOOEIbl, HE UCKa3UBIIEEe MaTEMaTUYECKOe COMIep-
’KaHHE OTBETA;

e JIONYLIEHBl OJIMH — J[Ba HEIO4YeTa IPU OCBEILEHHUH OCHOBHOI'O COJEp’KaHMs OTBETa, MC-
IIPABJICHHBIE [1OCJIE 3aMEYaHMsl YUUTEIIS;

e JlomyulIeHb! OMMOKa WM OoJjiee ABYX HEJOYETOB IIPU OCBELIEHHUH BTOPOCTENEHHBIX BO-
IPOCOB WU B BBIKJIA/IKAX, JIETKO UCIPABJIECHHBIE NIOCIIE 3aMEYAHUS YUUTES.

OtMeTKa «3» CTaBUTCS B CIEAYIOIINX CIy4asx:

e HEMOJHO PAcKpPBITO COJAEpXkKAaHUE MaTepuaia (CoAep)kaHHe M3JI0KEHO (hparMeHTapHO, HE
BCEerja IOCJIEeA0BaTEeNbHO), HO MOKa3aHO oOllee MOHMMAaHHE BOIPOCA U IPOJAEMOHCTPUPOBAHBI
YMEHHS, JOCTaTOYHBIE Il YCBOEHHs MPOrpaMMHOro Matepuana (ompeneneHsl «TpeboBaHusAMHU K
MaTeMaTHYECKOM MOAroTOBKE 00yUaIOIUXCsD» B HACTOSIIEH ITporpaMme o MaTeMaTHKe);

® UMEJNCh 3aTPYAHEHUS WIN JOMYIEHbl OMUOKHN B ONpPEIEICHUN MaTEMaTHUYECKO TepMu-
HOJIOTHH, YepTEekKax, BbIKJIa/JKaX, UCIIPABICHHbIE OCJIE HECKOIbKUX HAaBOASILIMX BOIPOCOB YUUTE-
7,

® VYCHHK HE CIPABHWICS C MPHUMEHEHHEM TEOPHH B HOBOW CHUTYaIlMU TPHU BBITOIHEHUU
MPAKTUYECKOTO 3aJIaHus, HO BBITIOJNHWII 3a/JIaHUS 00SI3aTCIILHOTO YPOBHS CIIOKHOCTH TIO JaHHOU
TeMe;
® [pU JOCTATOYHOM 3HAHWU TEOPETUYECKOTO MaTepuasa BEHISBICHA HEIOCTaTo4Hasi chop-
MHUPOBAHHOCTh OCHOBHBIX YMEHUH M HABBIKOB.
OTMeTKa «2)» CTaBUTCS B CIEAYIOIMINX CIydasx:

® HE PACKPHITO OCHOBHOE COZCpX)aHHe yIeOHOT0 MaTepraa;

e 00HApYXECHO HE3HAHWE YUYCHUKOM OOJBIICH WM HanOOJIee BAXKHOM 4acTH y4eOHOTO Ma-
Tepuana;

e JIOMyUICHBl OUIMOKU B ONpPEEICHUM TOHATUN, MPU HCIOIH30BAaHUH MaTeMaTHYEeCKOU
TEPMHUHOJIOTHH, B PUCYHKax, 4epTexax WiH Tpadukax, B BBIKIAJKaX, KOTOpPbIE HE HC-
MIPABJICHBI 110CJI€ HECKOJIBKUX HABOASIIUX BOIIPOCOB YUUTEIS.

Otmetka «1» cTaBHTCS, €CIIM:

® YYCHHK OOHApYKHJI TIOJTHOE HE3HAHNE U HETIOHUMAaHUE U3yJaeMoro y4eOHOTo MaTepuaia
WM HE CMOT OTBETUTHh HU Ha OJIMH U3 MMOCTABJIEHHBIX BOMIPOCOB MO U3YYEHHOMY MaTepu-
aiy.

Oo6mas kaaccupuxkanus ouruOOK.
[Tpu ouleHke 3HaHUMN, YMEHHUM U HaBBIKOB O0OYYalOIIMXCS CIEAYyeT YUUTHIBAaTh BCe OMIMOKH (Tpy-
Oble ¥ HeTpyOBbIe) ¥ HEJJOUETHI.
I'pyObiME cuuTarOTCSt OIUOKM:
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- HE3HaHUE OIpEAENICHUSI OCHOBHBIX NOHATUMN, 3aKOHOB, NPaBUJ, OCHOBHBIX IOJIOKEHUN
TeOopuH, He3HaHUE (HOPMYII, OOIIENPUHATHIX CUMBOJIOB 00O3HAUYE€HUN BETUYMH, €IUHHI] X W3-
MEpEHHUS;

- HE3HaHWE HAMMEHOBAaHUMN €IMHULl U3MEPEHHUS;

- HEYMEHHE BbIIETUTH B OTBETE IJIaBHOE;

- HEYMEHHE MPUMEHSITh 3HAHHUSI, aJITOPUTMBI JJIsl pEIICHUS 3a/1a4;

- HEYMEHHE JIeJIaTh BEIBOJIBI M 0000IICHHS;

- HEYMEHHE YUTATh U CTPOUTH rpauKu;

- HEYMEHHE I0JIb30BaThCS IEPBOUCTOUHUKAMHU, YUEOHUKOM U CIIPABOYHUKAMU;

- MOTepsl KOPHS UM COXPAaHEHUE ITOCTOPOHHETO KOPHS;

- otOpackiBaHue 0€3 00BSICHEHHI OJTHOTO U3 HUX;

- paBHO3HAYHBIE UM OIIMOKH;

- BBIUUCIIUTENLHBIC OIIMOKH, €CTIH OHH HE SIBIISTFOTCS] OMTUCKOM;

- JIOTUYECKHE OIMIMOKH.

K Herpy0ObImM omu0kam cieayer OTHECTH:

- HETOYHOCTH (DOPMYIHPOBOK, OMPEICICHUN, TIOHATUH, TEOpUid, BbI3BAHHAS HETOIHOTOM
O0XBaTa OCHOBHBIX MPU3HAKOB OMNPEIENISIEMOr0 MOHATUS WJIM 3aMEHON OJHOIO - IBYX M3 ATHX
MPU3HAKOB BTOPOCTETIEHHBIMH;

- HETOYHOCTb IrpadukKa;

- HEpaIMOHAIBHBIN METOJ pEIIeHUs 3aaui UM HEAOCTATOYHO MPOJIyMaHHBIN MJIaH OTBe-
Ta (HapylleHUE JIOTUKH, TOJMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMU);

- HEepalMOHAIbHBIE METOBI pa0OTHI CO CIIPABOYHOMN U IPYTOM JTUTEPATYPOIi;

- HEYMEHHE pelaTh 3a/[a4, BHIIOJIHATH 3aJaHHs B 00IIeM BUJIE.

Henoueramm sBISIOTCS:

- HEepalMOHAJIbHbIE PUEMBI BBIYMCIECHUI U TPe0Opa30BaHMIA;

- HeOpeHOe BHITIOJTHEHHE 3aMKCei, YepTexKel, cxeM, TpaduKoB.

KonTpoas 3YH npemyiaraercs npu NpoBEACHUH MAaTEMATUYECKUX TUKTAHTOB, MPAKTUYECKUX
paboT, caMOCTOSATENBHBIX pab0T 00YUaIOIIET0 U KOHTPOJIHUPYIOLIETO BUA, KOHTPOJIBHBIX Pa0oT.
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