MYHULHUITA/IBHOE BIOKETHOE OBIIIEOBPA3OBATEJ/IbHOE
YYPEXJAEHUE TOPOJA KAJIMHUHI'PAZIA BEYEPHAA
(CMEHHAA) OBIIEOBPA30OBATE/IbHAA LIKOJIA Ne 17

«YTBEPXKIAIO» «COT'JTACOBAHO»

Jupekrop 3amecturenb aupektopa no YBP

MBOY BCOLL Ne 17

ii% Spomuyk A.B.

« 28 » 08 2022 r.

PABOYAS ITPOI'PAMMA
IO NPEAMETY YYEBHOMY
AJITEBPA
9 KUIIACC

2022-2023 yu.r.
r. Kasmaunrpan



NOACHUTEJIBHAS 3AIINCKA

Craryc 10KyMeHTa

PabGouas mporpamma mo anrebpe ana 9 kjacca cocTaBi€Ha Ha OCHOBE
denepanbHOrO TOCyAapcTBEHHOTO 0bpazoBaTenbHOro cranaapta (PI'OC) u Tpeboanuit
K pe3yJabTaraM OCHOBHOTro o00mero oOpa3oBanus, mnpeactaBieHHeix B OI'OC. B
[Iporpamme mpemycMoTpeHbl pa3zBuTHe BeeXx 0003HaueHHBIX B PI'OC OCHOBHBIX BUIOB
NEATEIIbHOCTH YUYEHUKOB U BBIMOJIHEHUE LIEJIeH U 3a1a4, mocTaBieHHbIX @I'OC.

[Iporpamma pa3zpaboTaHa Ha OCHOBE CIEIYIOIIUX HOPMATHBHBIX IOKYMEHTOB
Y METOJMYECKUX MaTEPUAJIOB:

®denepanbHbIi TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPT OCHOBHOTO
oOmrero oOpa3oBaHus, YTBEPKACHHBIN MpUKa30oM MUHUCTEPCTBA 00pa30BaHMs U HAYKH

Poccuiickoit deneparuu ot «17» nexadbps 2010 r. N2 1897;

denepanbHbIil 3ak0H 00 oOpa3oBanuu B Poccuiickoii deneparuu N2 273-03
ot 29.12.2012;
@OenepanbHblii IEpeUeHb YUYEOHHKOB, YTBEPXKIEH MpHKazoM MUHHCTEpCTBa

oOpazoBanusi u Hayku Poccuiickoit @eneparu ot 31 mapra 2014 1. N2 253 «O6
YTBEPKIACHUH (eiepaibHOro nepeyHs yueOHUKOB, peKOMEHJOBAaHHBIX K UCTIOJIb30BAHUIO
MpU pean3alii HMEIOIIMX aKKpPEAUTALUI0 00pa3oBaTENbHBIX MPOrpaMM HadyajlbHOTO
o0111ero, OCHOBHOTO OOIIEro, CpeaHero ooOImero o0pa3oBaHUSA» C M3MEHEHHUSMU OT
08.06.2015 r;

B pa60qeﬁ ImporpaMmce MpCaACTaBJICHBI COACPIKAHUC MaTEMaTH4YICCKOI'O
06pa30BaHI/ISI, Tpe6OBaHI/I}I K O6$IS€1T€J'II>HOMY U BO3MOXHOMY YPOBHIO IIOATI'OTOBKH
06yqa}omer0051 U BBIIIYCKHUKA, BHAbI KOHTPOJIAA, COACPKAHHC KOHTPOJILA, a TaKXC
BO3MOXHOC KOMIIBIOTCPHOC obecrieueHue YpOKa.

CornacHo yuyeOHOMY IUIaHY IIKOJIBI Ha U3yYeHHE anreOpbl OTBOAMTCS 3 yaca B
Hezeno, Bcero 99 yaca B ron. Coznmaérest pesepB AJisi BHIMOJIHEHHUS y4eOHOTO IlaHa U
IpOrpaMMbl MPYU BO3HUKHOBEHHH HEMPEIBUICHHBIC CUTYyallMH: OTMEHA 3aHSITHH H3-3a,
KapaHTHHA, PEKUMHBIX MOMEHTOB U JIPYTHUX.

VYueOnuk II.A. ATUMOB U JIpyrue, KOTOPBIA B3AT 32 OCHOBY MOCTPOCHHUSI JTaHHOMN
MPOrpaMMBbI, PACCUUTAH JJIs1 U3yUYEHUs aiareOpbl U Hayal MaTeMaTHUYeCKOTOo aHaiu3a Ha
0a30BOM ypOBHE.

HecMoTps Ha 0COOEHHOCTDH YCIOBUH MPOKUBAHUST O0YUYAIOLTUXCSI, UX H3OJSALUU OT
oOIIecTBa, YTO OTPaHUYMBAET UM JIOCTYN K HH(POpPMAIUHU, MOUCKY €€ C MOMOIUIBIO
nH(popMaMOHHO-KOMITbIOTEpHBIX ~ TexHoJoruit (MKT), B yueOHO-BOCHUTATEIHHOM
IpoIecce BO3MOXHO M HEOOXOJUMO TNPUMEHEHHME [aHHBIX TEXHOJOTHH, C yd4&ToM
MOJITOTOBKH 00yYaromuxcsi paboThl Ha MEPCOHATBHOM KOMITBIOTEPE.

OcHoBHOI GopMoii oOyueHus: B mikose siBisiercst ypok. s 6onee rddexTuBHOTO
YCBOCHHMSI COJIEp KaHMsI 00pa30BaHus, Pa3BUTHsI U BOCIIMTAHUS OOYYaIOIUXCS, HA B3TJISAT
Pa3pabOTYMKOB MPO IPAMMBbI, MOKHO MCIIOIB30BaTh CIAEAYIOIINE BUIbI YPOKOB:
Ypok-aeknus. [Ipennonaraiorcsi COBMECTHBIE YCHIIUS YUUTENs M OOYYaroIIUXCs JUis
pemieHust obmen npobJeMHON TO3HaBaTEIbHOM 3a1auu. Ha TakoMm ypoke Mcrmonb3yercs
JIEMOHCTPAIIMOHHBIN MaTepual Ha KOMIBIOTEpPE, pa3pa0OTaHHBIM YUYUTENEeM WU
00y4aronyMu, MyJIbTUMETUIHBIC TTPOTYKTHI.

Ypok-npaktukyM. Ha ypoke oOyuatomiuecss paboTaloT HaJ| Pa3IMYHBIMUA 33JaHUSIMH B
3aBHCHMOCTH OT CBOEH MOATOTOBICHHOCTH. Bubpl paboT MOTYT OBITH CAaMBIMU Pa3HBIMU:



IIACbMEHHBIE UCCIECA0BAHNUs, PEIICHUE PA3INYHbIX 337a4, U3YYECHUE CBOMCTB PA3IMYHBIX
(GyHKIUH, TPaKTUYECKOE MPUMEHEHUE Pa3IMuHbIX METO/I0B pelieHus 3aaa4d. Kommnerorep
Ha TAaKUX YPOKaxX HCIOIb3YETCA KaK DJIEKTPOHHBIA KaJIbKYJSITOP, TPEHAXEP YCTHOIO
cyeTa, BUPTyajbHas 1a00paTopHsl, UICTOYHUK CIIPAaBOYHON MH(POpPMaLIUU.
Ypok-ucciaenobanue. Ha ypoke yuammecs pemarT —HOpoOJEeMHYI0 — 3a1ady
HCCJIEI0BATEILCKOI0 XapaKTepa aHATUTHYECKUM METOA0M.

KomOuHupoBaHHbBIi YPOK NperonaraeT BhIIOJHEHUE padOT U 3alaHuil pa3HOro BUAA.
Ypoxk pemenus 3a1a4. BeipabaThiBatoTcsl y 00y4aromMXcss YMEHUS U HABBIKU PELLIECHUs
3a]1a4 Ha YPOBHE 00s13aTEIbHON U BO3MOKHOM MOJTOTOBKE.

Ypoxk-Ttect. TecTupoBaHue NPOBOJIUTCS C IEJIbIO JAMATHOCTUKU TPOOETOB 3HAHUU,
KOHTPOJISI YPOBHSI OOYYEHHOCTH yYalllUXCsl, TPEHUPOBKU TEXHUKE TECTUPOBAHMS. TeCThl
MpeajaraloTcsi Kak B IE€YaTHOM Tak M B KOMIBbIOTEpHOM BapuaHte. [lpuuem B
KOMITBIOTEPHOM BAapUaHTE BCET/Ia C OTPAaHUYECHUEM BPEMEHU.

Ypok-3aueT. YCTHBIA ONpPOC yHaIIUXCS MO 3apaHee COCTABJICHHBIM BOIPOCAM, a TaKkKe
penieHue 3a1a4 pa3Horo ypoBHS 0 U3YYEHHOU TEME.

Ypok-camocrositesibHast padora. IIpennararorcst pasHble BHIbBI CaMOCTOSITEIBHBIX
paboT: IByXypOBHEBas - YPOBEHb 0053aTENIbHOM MOJATOTOBKHU - «3», ypOBEHb BO3MOXKHOM
MOJATOTOBKH - «4» U «5»; OONbIION CHHCOK 3aJlaHui pPa3HOrO0 YpPOBHSA, U3 KOTOPOIO
oOyJaronuics pemaer ux no CBOeMy BIOOPY ..

Ypoxk-koHTpoJIbHAs padoTta. [IpoBoauTcs Ha BYX YPOBHSIX:

A - 0a30BbIil ypOBEeHb, B - MOBBIIICHHBIN YPOBEHb.

N3ydyeHne HOBOrO MarTepuaia, BbI3BIBACT IOBBIIMICHHOE BHUMAaHUE W HUHTEpEC Yy
oOydJaronuxcsi.

N3y4yeHre MHOTMX TEM B MaTEMAaTUKE CBS3aHO C 3HAHWEM M IIOHMMAaHUEM CBONCTB
JJIeMEHTapHbIX (yHKIUMI. PemieHune ypaBHEHHMH, HEpaBEHCTB, pa3IM4YHBIX 3ajad
npejnonaraer TIiayOoKoe 3HAaHHWE MOBEACHUS HSJeMeHTapHbIX ¢yHkuuid. HayunTbes
pacro3HaBaTh IrpauKy TakuxX (GYHKLIHH, CyMeTh paccka3aTh 00 UX CBOWCTBAX MOMOTAalOT
KOMIIBIOTEPHBIE CIAMIBI.

[Ipu pemeHnn TrOOBIX 3aJad HCIOJB30BAaHUE TIpapUuecKoil HHTepHpeTaruu
yCIIOBHS 3314y, €€ PELICHHsI T03BOJISIET 00YYarOIUMCS MTOHIATh MAaTEMaTHYECKYIO UJIEI0
pemieHusi, 0oyiee riIy00KO OCMBICIUTh TEOPETHUECKUI MaTepHal Mo JaHHOU TeMe.
3adanus 01a ycmnozo cuema.

DT 3a1aHusl Jal0T BO3MOXKHOCTh B YCTHOM BapuaHTe OTpadaThIBaTh pa3iIMyHbIC
BOIIPOCHI TEOPUM M NPAKTUKH, MPUMEHSSA NPUHLMIBI HATVSIAHOCTH, AOCTyHmHOCTH. MX
MOXXHO MHCIIOJIb30BaTh Ha JIIOOOM YpOKe B pEXHUME YyuuTelb — O0ydYarouui,
B3aMMOIIPOBEPKH, a TAKKE B BUAEC TPEHUPOBOYHBIX 3aHITHIA.

Tpenupoeounsvie ynpasxcHenus.

Britoyator B ce0s 3amaHUs € BONPOCAMH M HArSIAHBIMU — OTBETaMH,
COCTaBJICHHBIMM ¢ TMoMoulbl0 aHuMauud. OHHM  TO3BOJAIOT  O0yyaroIeMycs
CaMOCTOATENIbHO OTpabaThIBaTh pa3IMYHbIE BOMPOCHl MATEMAaTHMYECKOW TEOpUU U
MIPaKTUKH.

Cnanowvl «/Kueaa ceomempusn.

Harnsnueie uepTexxu reoMeTpudeckux GUryp U reoMeTpudeckux teil. B manHoi
cpezie BO3MOXKHBI ObICTpBIE U3MEHEHUS B YepTeKaxX M PUCYHKAX, YTO MO3BOJISIET CENaTh
YepTeX MOJABUKHBIM, HAIJIAIHBIM, 00JIe€ TOHATHBIM.

Inekmponnvie yueonux (anceopa 9, IlI.A. Anumos)

OHHM HCTIONB3YIOTCS B KAauyeCTBE BUPTYAIbHBIX JIA00OpaTOpHUil MPH MPOBEACHUHU
MIPAKTUYECKUX 3aHITHI, YPOKOB BBEJIEHHUS HOBBIX 3HaHUU. B HUX 3akitoueH OONbIION
TEOPETUYECKUN MaTepuall, MHOI'O TPEHAXXEPOB, MPAKTUYECKUX M HCCIIEIOBATEIBCKUX



3aJJaHHi, clpaBOYHOro marepuaina. Ha mo00M M3 ypOKOB BO3MOYKHO HCIOJIb30BaHHE
KOMITBIOTEPHBIX YCTHBIX YNPA)KHEHWM, NPUMEHEHHE TPEHa)XK€pa YCTHOIO CYETa, 4YTO
AKTUBU3HUPYET MBICIIUTENIbHY IO JEATEIbHOCTD oOyJaromuxcs, pa3BHUBacT
BBIYMCIIUTENbHBIE HABBIKM, TAK KaK IO3BOJISIET OCYIIECTBUTh MHOM MOAXOJ K M3y4aeMOU
TEME.

Hcnonp30BaHnEe KOMIIBIOTEPHBIX TEXHOJIOTMM B TNPENOJABAHUM MAaTEMATHKHU
MO3BOJISIET HENPEPHIBHO MEHATH (OpPMbI pabOThl Ha ypOKE, MOCTOSHHO YepenoBaTh
YCTHBIE W THCbMEHHBIE YIPAXHEHUs, OCYIIECTBIATH PAa3HbIE MOIXOJbl K PEIICHUIO
MAaTE€MaTUYECKUX 3a/1a4, & 3TO MOCTOSIHHO CO3AACT U IMOJJCPKUBACT UHTEIUIEKTYaIbHOE
HampspkeHue oOydarommxcsi, GOpMUPYET y HHUX YCTOHYMBBIA HHTEpEC K H3YUECHHIO
JTAHHOTO IIpeAMETa.

B xo00e oceoenus codeprcanusn Kypca yuawjuecsa noiy4arom 603MOMNCHOCHb:
o pa3BUTh TMPEIACTABICHUS O YHCIE€ W PO BBIUMCICHUNW B YEJIOBEUYECKOU
MpakTUke; CHOPMHUPOBATH MPAKTHUUECKUE HABBIKM BBIMOJHEHUS YCTHBIX, MUCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIUUCICHUH, PA3BUTh BEIUUCIUTEIBHYIO KYJIBTYPY;
o OBJAJICTh CUMBOJIMYECKUM  SI3BIKOM  anreOpel, BbIpaboTaTh  (HopMaibHO-
OTIepaTUBHBIC aireOpauvyeckre YMEHUsS W HAy4YUThCS TMPUMEHSITh HX K PEHICHUIO
MaTeMaTUYeCKUX U HEMAaTeMaTUYECKUX 3a/1a4;
o U3YYUTh CBOMCTBA H TpaduKH DIEMEHTApPHBIX (PYHKIUN, HAyIUTHCS
WCIIONh30BaTh (DYHKIIMOHAIBHO-TpaUYECKUe TPEICTABICHUS JJIsg ONMUCAHHWS W aHaIu3a
peaIbHBIX 3aBUCUMOCTEH;
o pa3BUTh TMPOCTPAHCTBEHHBIC TIPEACTABICHUS W HM300pa3UTENbHBIE YMEHHUS,
OCBOUTH OCHOBHBIC (DaKThl U METOABl IUIAHUMETPHH, MO3HAKOMHUTBLCSA C MPOCTEHIIMMHU
MPOCTPAHCTBEHHBIMU TEJIaMHU U UX CBOWCTBAMU;
o MOJIYYUTh MPEACTABICHUS O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEAbHOM
MHpPE M O Pa3IMYHBIX CIIOCO0aX UX M3y4YeHHUs, 00 0COOEHHOCTSIX BBIBOJOB M IIPOTHO30B,
HOCSIIMX BEPOSTHOCTHBIN XapakTep;
o Pa3BUThH JIOTHYECKOEC MBIIUICHHE W pedb — YMEHHUS JOTHYECKH OOOCHOBBIBATH
CY)KJICHUSI, TNPOBOJIUTH HECJIOXHbIE CHUCTEMATH3allMM, TMPUBOJUTH MPUMEPHl U
KOHTPIIPUMEPHI,  WCIOJb30BaTh  pPAa3JIUYHBIC  S3BIKH  MaTeMaTHKH  (CIIOBECHBIM,
CUMBOJIMYCCKHUM, TpapuUeCKHil) IS WUTFOCTPALMK, WHTEpPHpeTalldd, apryMeHTallud |
JI0Ka3aTeIbCTBRa,;
o chopmupoBarh mpeACTaBICHUS OO0 H3yYaeMbIX TOHATHUSAX M METoJaX Kak
BOXHEHIIIUX CpPEACTBAX MareMaTUYE€CKOr0 MOJACIMPOBAHUS PEAbHBIX IPOIECCOB U
SIBJICHUU.

H3yuenue mamemamuku Ha cCmyneHU OCHOBHO20 00uie20 00paA308aHUsA HANPABIEHO
Ha 0ocmudiceHue c1edyrouux yenei:
° OBJIaJIeHHEe CHCTEMON MaTeMaTHYeCKUX 3HAaHUW M YMEHUH, HEOOXOAUMBIX IS
NPUMEHEHUS] B MPAKTUYECKOM JEATEIBHOCTH, W3YYECHUSI CMEXKHBIX JIUCUUIUIMH,
MPOAOIKEHUsT 00pa30BaHUS;
. HHTE/UIEKTyalbHOe pa3BUTHEe, GOPMUPOBAHHE KAa4YeCTB JUMYHOCTU, HEOOXOIMMBIX
YeJIOBEKY JUIsi TIOJHOIICHHOW J>KM3HM B COBPEMEHHOM OOIIECTBE: SICHOCTh W TOYHOCTH
MBICIIA, KPUTUYHOCTH MBIIUICHUS, WHTYULHUs, JIOTUYECKOE MBIIIJICHUE, SJIEMEHTHI
QITOPUTMUYECKON  KYJIBTYphl, TMPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTh K
IIPEOJOJICHUIO TPYIAHOCTEH;
. (¢popmupoBanue mpeacTaBlieHHii 00 WAESIX W METOAaX MATEMaTUKH Kak
YHHUBEPCAJIBHOTO SI3bIKA HAyKHM W TEXHUKH, CPEACTBA MOJCIUPOBAHUS SIBIICHUU U
MPOLECCOB;



o BOCIIMTAHUE KYJIbTYpbl JMYHOCTH, OTHOUIEHHS K MATEMaTUKE KakK K YacTH
0O0IIIeYeIOBEUECKON  KYNIBTYypbl, TMOHUMAaHHUE 3HAUMMOCTH MAareéMaThuKd JUisl Hay4dHo-
TEXHUYECKOTO Iporpecca.

OcHoBHbBIE pa3BUBaKOIINE U BOCIUTATEIbHBIE LeJH
PasBurne:
> SIcHOCTH ¥ TOYHOCTH MBICIIHA, KPUTUYHOCTH MBILUICHUS, HHTYULUH,
JIOTUYECKOTO MBIIIJIEHUS, SJIEMEHTOB AJITOPUTMUYECKON KyIbTYpbI, IPOCTPAHCTBEHHBIX
MpeJICTaBICHU, CIIOCOOHOCTHU K MPEOAOICHHUIO TPYIHOCTEIH;

> Maremarnyeckoi peuu;

> CencopHo#i cepbl; TBUTATEIHHOM MOTOPUKH;
> BHumaHus, naMsTy;

> HaBbIkOB camMO 1 B3aMMOITPOBEPKH.

dopmMupoOBaHUE TIPECTABICHUN 00 UACIX U METOAaX MaTEeMaTHKU KaK
YHHUBEPCAJIBHOTO A3bIKa HAYKU U TEXHUKH, CPEACTBA MOACIUPOBAHUS SIBIICHUN U
MPOLIECCOB.

Bocniutanmue:

> KynbTypbl THYHOCTH, OTHOLIEHHS] K MAaTEMaTUKE KaK K YaCTH
o0111e4esIoBeueCcKoi KyabTyphl, TOHUMaHUE 3HAYMMOCTH MaTEMaTHUKH JIJIsl HAyYHO-
TEXHUYECKOTO ITporpecca;

> BoneBrsix kauecTs;
> KommyHukabenbHOCTH;
> OTBETCTBEHHOCTH.

MecTto npeamera B eepaibHOM 0a3MCHOM y4eOHOM IIaHe
CormacHo (QenepanbHOMYy 0a3ucHOMY Yy4eOHOMY TIUTaHy JJsi  0Opa3oBaTeIbHBIX
yapexaeHuit Poccuiickoit @eneparuu Ha u3ydeHue anreopsl B 9 kiaacce oTBOAUTCS 3 U B
HeAeIr0, Bcero 99 u.

B nacrosmeit paboueil mporpamMMe M3MEHEHO COOTHOIIIEHHE YacOB Ha M3y4YeHHUE
TEM.

OO0mey4yeOHbIC YMEHUSI, HABBIKH U CIIOCOOBI 1eATEJIbHOCTH.

B xome mpernonmaBaHus MareMaTHKU B OCHOBHOM IKoiie, pabOThl HaJ
(GbopMUPOBaHHUEM Yy yUaITUXCS TEPEUUCICHHBIX B MIPOrpaMMe 3HaHUW M YMEHUM, CIIeAyeT
oOpamaTh BHHMaHHE€ Ha TO, YTOOBI OHH OBIIAJICBAIA YMEHUAMU 00U eyueOHO20
xapaxmepa, pasHOOOPa3HBIMU Cnocobamu desmenbHoCmu, TPUOOPETATN OTIBIT:

TUTAHUPOBAHUS M OCYIIECTBICHUS aJITOPUTMUYECKON AESITEIbHOCTH, BHITIOTHEHHUS
3aJJaHHBIX U KOHCTPYHUPOBAHHS HOBBIX aJlTOPUTMOB;

pelieHnsi pa3HOOOpa3HBIX KJIACCOB 3a]lad M3 PA3IMYHBIX Pa3leioB Kypca, B TOM
quclie 3aa4, TpeOyomnX MOUCKa IMMyTH U CTIIOCOO0B PEIICHUS;

UCCJIEJIOBATEIILCKON JESTENIbHOCTH, PA3BUTHUS UICH, TTPOBENICHUSI YKCIIEPUMEHTOB,
0000111eHNS, TOCTAaHOBKHU U (hOPMYTUPOBAHHUS HOBBIX 3a]1ay;

SICHOTO, TOYHOT'O, TPAMOTHOTO U3JIOKEHUS CBOMX MBICIIEH B YCTHOM M TMCbMEHHOU
peuH, MCIONB30BaHUS PA3TUYHBIX SI3IKOB MAaTeMaTUKH (CIOBECHOTO, CHUMBOJIMYECKOTO,
rpaduueckoro), cBOOOAHOTO TEPEX0/a C OTHOTO S3bIKA HA JIPYTOM sl WIUTFOCTPAIIHH,
WHTEPIPETAlUU, APTYMEHTAIINH U JIOKA3aTeIIbCTBA;

MIPOBEICHUS JIOKA3aTEIBbHBIX PACCYKIECHUHN, apTyMEHTAIUH, BBIABUKCHUS TUIIOTE3
1 UX 000CHOBAHMUS;



MOMCKa, CHUCTEMaTU3allu{, aHalW3a W  Kjaccupukauum  uHpoOpManuu,
MCIIOJIb30BaHUs Pa3HOOOpa3HbIX MH(POPMAIIMOHHBIX MCTOYHHMKOB, BKJIIOUas y4eOHYyIO U
CIPAaBOYHYIO JIUTEPATYPY, COBPEMEHHBIE MH(OPMALIMOHHBIE TEXHOJIOTUH.

Pesyabrarsl 00yyeHust

Pesynbrarsl 00yueHusi mpeactaBiieHbl B TpeOOBaHUSIX K YPOBHIO IOATOTOBKU U
3aJJal0T CHUCTEMY HUTOTOBBIX PE3yJIbTaTOB OOYyYEHHs, KOTOPBIX JOJKHBI JOCTUIaTh BCE
yJaluecs, OKaHYMBAIOIIME OCHOBHYIO INKOJIY, W JOCTHIKCHHE KOTOPBIX SIBIISIETCA
00s13aTeNbHBIM YCJIOBHEM IIOJOXKHUTEIbHOM aTTeCTAallMd Y4Y€HUKa 3a KypC OCHOBHOM
LIKOJIBI. DTH TPeOOBaHUs CTPYKTYPUPOBAHBI 10 TPEM KOMIIOHEHTaM: «3HATh/TIOHUMATbY,
«YMETBbY», «HUCIOJb30BaTh MPUOOpPETEHHbIE 3HAHMS M YMEHUS B MPaKTHUYECKON
NEATEIbHOCTH M IIOBCEIHEBHOW >KM3HW». [Ipm 3TOM mocnenHue JBa KOMIIOHEHTA
MIPEACTABJIECHBI OTAEIBHO 0 KAXKJIOMY U3 pa3/IesioB CONEpKaHUS.

Y4eOHo-TeMaTHYecKoe IVIAHUPOBAaHHE MO ajredpe
9 KJacc, KoJI-Bo 4acoB -99

Ne HaumenoBaHue Bcero KoauuecTBo yacoB
n/n pa3/iesioB U TeM 4acoB Teoperuueckue IIpakTnueckue
IToBrOopeHue  mare-
puana 7-8 KjiaccoB 4 4
BBogHasi  KOHTpPOJIB-
Has pabora Ne 1
Anrebpanueckue
yYpaBHEHHS.
Cucrembl 17 5 12
HEJIMHEUHBIX
ypaBHECHUH
CreneHp C ILEIBIM 29 5 17
MoKa3aTesem
CrenenHast pyHKIus 12 4 8
Apudmernyeckas 10 3 ;
IPOTPECCHSI.
I'eomerprueckas 10 3 ;
nporpeccust
CrnydaliHble COOBITHS 7 3 4
Cnyyaiinbie 5 2 3
BEJIMYHUHBI
Hrorosoe
MIOBTOPEHHE  Kypca 11 11
anreOpsl

B nusrcnenl yacmu maodauypl uacvl cymmupyromcs

| Hroro| 99 | 26 73




COILEPXAHHUE NPOT'PAMMBI

1. IloBTOpeHne — 4 yacos
Paunonanbusle  apobu. KBaapatHele kopHu. KBaapaTHele — ypaBHEHUS.
HepasenctBa. CTenens ¢ UEIbIM MTOKa3aTelieM. DJIEMEHTHI CTATUCTUKH.
OcHoBHas 1eNb - TOBTOPUTH, 0OOOIIUTH U CUCTEMATU3UPOBATh
MaTepHal 3a Kypc anreOpsl 8 kiacca.

2. Anredpanyeckune ypaBHEHUsI.
CucremMbl HeJIMHEHHBIX YpaBHeHUH — 17 yacoB

VYpaBHeHUE ¢ ABYMs NEPEMEHHBIMU U ero rpaguk. CucreMbl ypaBHEHH BTOPOM
creneHu. Pemenue 3aa4 ¢ MOMOIIBIO CUCTEM YpaBHEHHI BTOpol crenenu. HepaBeHcTBa
C ABYMS IIEPEMEHHBIMU U UX CUCTEMBI.

OcHOBHAasd 1€ b-BbPadOTaTh YMEHUE PEIIATh MPOCTEHUIINE CUCTEMBI,
COJZIEpKaIIUe YPaBHEHNE BTOPOM CTEIEHH C ABYMsI IEPEMEHHBIMH, U TEKCTOBBIE 3aJ1a4H C
ITOMOIIIBIO COCTABJICHUS TAKUX CUCTEM.

B nanHOil Teme 3aBepuiaeTcsi HW3YyYEHHE CUCTEM YpPaBHEHUHM C JAByMS
nepeMeHHbIMA. OCHOBHO€ BHHUMAHHME YIENSETCS CUCTEMaM, B KOTOPBIX OJIHO H3
ypaBHEHMII TEpBOM CTemeHH, a Apyroe BTOpoil. M3BecTHhI 00y.yaroumumcsi crnoco0
MMOJCTAHOBKHM HAXOJUT 3/1€Ch AAJIbHEiIIEe NPUMEHEHNE U TIO3BOJISET CBOJUTH PELICHUE
TaKUX CHUCTEM K PEUICHUIO KBaJpaTHOro ypaBHeHUs. OOyuarouiuecs TOJKHBI YMETh
pemaTh CUCTEMBI ABYX YPAaBHEHHUH C JIByMsl IE€PEMEHHBIMH, YKA3aHHBIE B COACPKAHUU.
PemaTte TekcTOBBIE 3aJauu anreOpandecKuM CrocoOOM: MEPEeXOJUTh OT CIOBECHOM
(GOpMyIHpPOBKM YCIIOBUSA 3aJaud K aireOpandyeckod MOJIeNH IyTeM COCTaBJICHUS
CUCTEMBl ypaBHEHUI; pellaTh COCTABJICHHYIO CHCTEMY YPAaBHEHHWI; MHTEPIPETUPOBATH
pe3yabTat. Pemars cucreMbl HEpaBEHCTB

YpaBHeHHS 1 HEPABEHCTBA C OIHOM NMEePEMEHHOU

Lensie ypaBHeHusi. [[poOHble panmoHalbHBIE ypaBHeHUs. HepaBeHcTBa BTOpOi
CTEIIEHU C OHOM ITepeMeHHOM. MeTOo1 MHTEPBAJIOB.

OcHOBHas 1€ b-CUCTEMAaTU3UPOBATh U OOOOIIUTH CBEJCHUS O PEIICHUU
IENbIX W JPOOHBIX pPAlMOHANBHBIX YpPaBHEHUN C OJHOM IMepeMeHHOU, chopMHUpPOBATh
YMEHHE pelaTh HEpaBEeHCTBA BUAA ax? + bx +¢>0wm ax? +bx + ¢ <0,tnea# 0

YMeTh pemaTh HEKOTOPbIE BHBI IIENBIX YPAaBHEHHI, HCIOJIb3Ysl Ppa3lIOkKEHUE
MHOT'OYJIEHOB HA MHOHUTEIH U BBEJICHUE HOBOW MEPEMEHHOM.

PacmupsiroTcst cBeIeHus 0 pelIeHnH JPOOHBIX PAIMOHABHBIX YPaBHEHHIM.

OOyuaroryiecs: 3HAKOMSITCS ¢ HEKOTOPBIMH CHEIUAIBHBIMU TIPUEMaMU PEIICHUS
TaKuX YpaBHECHMUII.

OGyuaromnuecs I0JKHBI YMETh peliaTh HEPABEHCTBA BUAA ax’ + bx + + ¢ > 0 wim
ax?> + bx + ¢ <0, rae a # 0 ¢ onopoii Ha cBeAeHus O rpaduKe KBaAPATHIHON (QYHKIHMU
(HampaBJIeHHE BeTBEH MapaloIbl, € PacloI0KeHHEe OTHOCHTENBHO ocH (x).

OOyuaromyecss 3HAKOMATCS C METOAOM HMHTEPBAJIOB, C IOMOIIBI0 KOTOPOTO
peLIarOTCs HECIIOKHBIE PALlMOHAJIBHBIE HEPABEHCTBA.

2. CreneHb ¢ LeJBIM MOKa3aTeJeM — 22 4acoB
3. Crenennasi pyHkuusi — 12 yacos.

4. Iporpeccuu — 20 yacos.
Apupmerndeckast 1 reoMeTpuueckas nporpeccuu. @opMyIiel -TO YI€Ha U CYMMBI



NEPBBIX N WIEHOB nporpeccuu. beckoHeuHO yObIBaOIIas F€OMETPUYECKAs IPOrPECCHs.

OcHOBHas I e€Jab - gaTh NOHATUSA 00 apUPMETHUECKON U F€OMETPUUECKON
MIPOrpeccrsax KaK YMUCIOBBIX MOCIEN0BATENBHOCTIAX 0COOOr0 BUA.

[IpumMeHsATP HHIEKCHbIE O0003HAU€HUs, CTPOUTHh pPEYEBBIE BBICKA3bIBAHUS C
WCIIOIb30BAHUEM TEPMHMHOJOTHM, CBSI3aHHOM C IIOHATHEM IIOCJIENOBATEIBHOCTH.
BbluncnaTh WieHbl MOCIENOBATENbHOCTEH, 3aJaHHBIX (OPMYJIOH n-ro WieHa WU
peKyppeHTHOM  QopMynoil.  YcTaHaBiIMBaTh  3aKOHOMEPHOCTh B TMOCTPOCHUH
ITOCJIEIOBATENIBHOCTH, €CJIM BBIMCAHBI IIEPBBIC HECKOJIBKO €€ WICHOB. Pacro3HaBaTh
apu(PMETHUECKYI0 U TE€OMETPUYECKYIO IMPOTPEecCHMd MpU pPa3HBIX CHOCO0ax 3aJaHusl.
Pemate 3amaum ¢ wucnosib3oBaHHEeM (QOpMyJbl OOIIEro ujeHa apuMETHYECKON u
Tr€OMETPUYECKOM MPOTpeccuii, CyMMbl TMEPBbIX N YIEHOB apu(dMeTHYecKol u
F€OMETPUUYECKON mporpeccu. PaccMarpuBarh NOpHUMEpPbl U3  pPEaJbHOM  JKU3HU,
WUTIOCTPUPYIOLIME H3MEHEHHEe B apu(METUYECKON Nporpeccuu, B TE€OMETPUYECKON
IIPOTPECCHUMN.

6. DiieMeHThI KOMOMHATOPMKH U TEOPUH BeposiTHOCTel — 12 yacos.

Kom6unatopHoe npaBuno ymHoxkeHus. [lepecTaHOBKH, pa3MelIeHUs, COUETaHUsI.
OTHOCHUTENBHAS YAaCTOTA U BEPOSTHOCTD CITy4aifHOTO COOBITHSI.

OcHOBHad IIe€Jb - 03HAKOMUTh O0YYAIOIINXCS C MOHATUSIMU MTEPECTAHOBKH,
pa3MelieHus, COYeTaHUsI U COOTBETCTBYIOUIUMH (opMyJlaMU Uil TOJCYETa MX YHCIIA;
BBECTH MOHATUS OTHOCUTEIBHON YaCTOTHI U BEPOATHOCTH CIIY4aHOTO COOBITHS.

BrimonssTe nepedop Bcex BO3MOXKHBIX BApUAHTOB Ul IepecueTa 0ObEKTOB WIIN
koMOuHaui. IlpuMeHsaTh npaBuUIO0 KOMOMHATOPHOIO YMHOXKEHMS JUIS pELeHHs 3aaay
Ha HaxOXJEHUEe 4Hucia OOBEKTOB WIM KOMOMHAIMK (AMaroHald MHOI'OYTOJIbHUKA,
PYKOIOXKaTHsI, YUCIIO KOJOB, MIM(POB, Maposiel u T. I1.).

OOyuaromyecss JOKHBI  YMEThb  pa3ivyaTh IOHATUS — «pa3MEIlEHUue» U
«coueTaHue», 1 yMEHHE ONpeAesaTh, 0 KAKOM BHJ€ KOMOMHALMN UAET peyb B 3a7aye.

BbaucisaTe yacToTy ciy4yailHOro coOBITHS; OLIEHUBATh BEPOSTHOCTH C MOMOIIBIO
Y4acTOTBI, IOJIY4YEHHON ONBITHBIM ITyTEM.

7. IloBTOpeHue — 11 yacos.
OcHOBHas 11eJ1b - 0000IIUTE 3HAHUS K YMEHUST 00yYarOIIHXCSl.

IHEPEYEHDb KOHTPOJIBHbBIX PABOT U 3AHETOB

3auét Ne 1 «JleneHre MHOTOWICHOB

Kontponbnas padora Ne 1 «CteneHsp ¢ 1eIbIM MoKa3aTeIeM»

KonTponbnas padora. Ne 2 «HepaBeHcTBa 1 ypaBHEHUS, CONIEpIKAIINE CTETICHb.»
Nrorossiit 3auét Ne 2 3a mepBoe noayroaue

3auét Ne 3 «Apudmernueckas nporpeccus

o a0k~ w0 DN F

3auét Ne 4 «I'eomeTpuueckas mporpeccusi»



Mmamo

Kontponbhas padora Ne 3 «OCHOBBI TEOPUU BEPOSITHOCTH

Wrorosast koHTpoibHas padora Ne 4

TPEBOBAHUSA K YPOBHIO
MNHOAI'OTOBKUA YYHAIIUXCA
B pe3ynvmame usyuenusn anzeopwl 9 knacca oodyuarouguil 00134ceH 3HAMb/NOHU

CyLIECTBO TMOHATUS MATEMaTHYECKOTO JOKAa3aTelIbCTBA; IPUBOJIUTH IPHUMEPHI
JIOKAa3aTeJIbCTB;

CYIIECTBO MOHATHUS AITOPUTMA; TPUBOJUTH NPUMEPHI AIITOPUTMOB;

KaK MCHOJb3YIOTCS MaTeMaTuyeckue GopMyJibl, ypaBHEHUS U HEPABEHCTBA;
MPUMEPBI X TPUMEHEHUS ISl PEUICHUS] MATEMATUUYECKUX M TPAKTUYECKUX 3a/1a4;
KaK MaTeMaTU4YeCKH OIpeeieHHbIe (DYHKIIMA MOTYT OIHUCHIBATH pPEabHBIC
3aBUCUMOCTH; TPUBOJUTH TPUMEPHI TAKOTO OMTUCAHMUS;

KaK MOTPeOHOCTH MPAKTUKU MPHUBEIN MaTeMaTHUYECKYI0 HAyKy K HEOOXOAUMOCTHU
paclIpeHus MOHATHS YUCIIA;

BEPOSITHOCTHBIM XapakTep MHOTMX 3aKOHOMEPHOCTEH OKpPYIKAIOIIEro MHpA;
MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN M BBIBOJIOB;

CMBICJI HI€aJIN3alliy, [T03BOJISIONIECH pellaTh 3aa4l pealbHON IeHCTBUTEILHOCTH
MaTEeMaTUYEeCKUMH  METOJaMU, TMpPUMEpPhl  OIIMOOK, BO3HUKAWOIIUX  IPHU
UJeann3alni.

Ymersn

OCTaBJIATh OYyKBEHHBbIE BBIpAKEHHUA U (GOPMYyJBl MO YCIOBUSM  3aJauy;
OCYIIECTBIISITh B BBIPQXKEHUSX U (POPMYJIaxX YUCIIOBbIE MOJICTAHOBKU U BBHITIOJIHSTH
COOTBETCTBYIOILNE BBIUNCIEHHUS, OCYIIECTBIAThH MOACTAHOBKY OJHOTO BBIPAXKEHUS
B JIPYT0€; BhIpaXaTb U3 (pOpMyJI OIHY IEPEMEHHYIO Yepe3 OCTAIbHBIE;

BBINIOJIHAITh OCHOBHBIE JE€HCTBUSI CO CTENEHAMHM C LEJIBIMUA MOKa3aTeNlsiMH, C
MHOTOYJIEHAMH M C ajreOpanyeckuMH JpoOsSIMHU; BBIMOJIHATh Pa3IOKEHHUE
MHOTOYJICHOB Ha MHOXHUTEJIN; BBIMOIHATh TOXKJIECTBEHHbIE MPeoOpa3oBaHMUs
palMOHATIbHBIX BBIPAXKEHU;

NPUMEHSTh CBONCTBAa apU(pMETHUYECKUX KBAIPATHBIX KOPHEH [UIsl BBIYUCICHUS
3HaYeHUN U MPeoOpa30oBaHUIl YUCIOBBIX BBIPAKEHUH, COAEpKAIIUX KBaJIpaTHBIC
KOpHU;

pemaTh JMHEHHbIE, KBaJpaTHbIE YpaBHEHHS W pallMOHAIbHBIE YpPAaBHEHUS,
CBOJSIIMECS K HHUM, CHCTEMbl JBYX JIMHEWHBIX YPAaBHEHUII M HECIIOKHBIC
HEJIMHEHHBIE CUCTEMBI;

pelarb JUMHEWHBbIE W KBAJPAaTHbIE HEPABEHCTBA C OJHOW IIEPEMEHHOM M HX
CUCTEMBI;

pemiath TEKCTOBBIC 3a7aud anreOpandeckuM METOAOM, HHTEPIPETUPOBATh
MOJTyYEHHBIN pe3yJbTaT, IPOBOJAUTE OTOOP peuieHui, UcXoas u3 GopMyITUPOBKH
3a7a4H;

n300paXkaTh YnciIa TOYKAMU Ha KOOPIUHATHOM MPSIMON;

ONpPEACNATh KOOPAWHATBI TOYKH IUJIOCKOCTH, CTPOWTH TOYKM C 3aJaHHBIMHU
KOOpJIMHATaMU; N300paxaTh MHOXKECTBO PEIICHUN JIMHEWHOTO HEPABEHCTBRA;
pacrno3HaBaTh apuPMETHISCKUE U TEOMETPUIECKIE TIPOTPECCUU; PEIIaTh 3a1a4u C



MpUMEHEHHEM (POPMYJIbI OOILETO YIEHA U CyMMBbI HECKOJIBKHUX NEPBBIX YJICHOB;
HaxOJUTh 3HAYEHUs (PYHKIUHU, 3aAaHHOU (popMyioi, Tabmuiel, rpadukoM 1o ee
apryMeHTy; HAXOJWUThb 3HAYEHHE apryMeHTa MO 3HAYEHUIO0 (PYHKIMH, 3aJJaHHOU
rpadukom uinu Tadbauuen;

ONpefeNATh CBOMCTBA (QYHKIMM MO €€ rpaduky; MNPUMEHATh TpaduyecKue
MIpeICTaBIEHUs IIPU PELICHUH YpaBHEHUH, CUCTEM, HEPABEHCTB;

ONMCHIBATh CBOWCTBA M3YUYEHHBIX (D)YHKLHH, CTPOUTH UX I'padUKH; UCIOJIB30BAThH
MPUOOPETEHHbIE 3HAHWA M YMEHHUS B NPAKTUUYECKOW JIEATENbHOCTU U
MOBCEHEBHOM KU3HU JUIS:

BBINIOJIHEHUSI pacueToB 1O (opmyrnam, cocTaBiIeHUS (OPMYII, BbIPaKaIOLIUX
3aBUCUMOCTH MEKIY peajbHbIMH BEIMYMHAMU; HAXOXKACHUS HYKHOU (HOpMYIIbl B
CIPAaBOYHBIX MaTepuasax;

MOJIETUPOBAHUS MPAKTHUECKUX CUTyallMii M HCCIIEOBaHUS MOCTPOEHHBIX
MoOjIeJIel C UCTIOIb30BAaHUEM alnapara ajareopsl;

OMMCAHUS 3aBUCUMOCTEN MEXy (PU3MUECKMMU BEJIMYMHAMU COOTBETCTBYIOUIUMU
(dhopMyamMu Mpu UCCIIETOBAaHUHN HECIOKHBIX MPAKTUYECKUX CUTYAIUM;
UHTEpIpeTalul TpadUKOB pEAJbHBIX 3aBUCUMOCTEH MEXKIY BEJIUYHMHAMH.
BJIEMEHTBI JIOTUKH, KOMBUHATOPUKU, CTATUCTUKU 1M TEOPUU
BEPOSTHOCTEN

Ymersn

IPOBOAUTH HECIIOXKHBIE J0Ka3aTesbCTBa, MOMy4yaTh MPOCTEHINNE CIEACTBUS W3
U3BECTHBIX WM DPaHEe IOJYyYEHHBIX YTBEPXKIEHUH, OLEHUBATh JIOIMUYECKYIO
NPaBUIBHOCTh PACCYKIEHUH, HCIOJIb30BaTh MPUMEPHI IS WUIOCTPALUU U
KOHTPIPUMEPHI /17151 OIIPOBEPIKEHUS YTBEPIKICHUI;

U3BJIEKaTh MH(OpMaLUIO, NpPEeACTaBICHHY0 B TalOnMLax, Ha JAdarpammax,
rpaukax; coCTaBJIATh TaOJIMIIbI, CTPOUTH AUArpaMMbl U IpaduKy;

pemaTs KOMOMHATOPHbBIE 337aYd IIyTEM CHUCTEMAaTH4YECKOIro nepedop BO3MOXKHBIX
BAapUaHTOB U C UCIOJIb30BAHNUEM MPaBUIa YMHOKEHUS;

BBIUUCIIATH CPEIHUE 3HAUCHUSI pE3yJIbTaTOB U3MEPEHUIA;

HaXOJUTh YaCTOTY COOBITHSI, UCIIOJIb3YsI COOCTBEHHBIE HAOMIOACHUS U TOTOBbIE
CTaTUCTUYECKUE JJAHHBIE;

HaXOJIUTh BEPOSATHOCTH CIy4yailHBIX COOBITUN B MPOCTEHUIINX CIIydasX;
HCNOJIb30BATh NPHOOPEeTeHHble 3HAHWUS M YMEHHSl B MPAKTHYeCKOi
AesAITeIbHOCTH H TOBCEeIHEBHOM KM3HM ISl

BBICTpaMBaHMs apTyMEHTAIlUH IIPH J10Ka3aTebCTBE U B TUAJIOTE;

pacro3HaBaHus JJOTHYECKH HEKOPPEKTHBIX PaCCyKICHUIH;

3aIllMCH MaTeMaTUYECKUX YTBEPKICHUH, T0Ka3aTeNbCTB;

aHayu3a peajbHbIX YMCIOBBIX JJAHHBIX, IPEICTABIEHHBIX B BUJIE AUArpamm,
rpaduxos, TabuII;

pelIleHus] NPaKTUYECKUX 3aJad B IOBCEJHEBHOW U  NPOo¢eCCHOHAIBHOM
NESTEIIBHOCTH C MCIOJIb30BAHUEM JEMCTBUM C YMCIAMHU, NPOLEHTOB, JUIMH,
ioIazei, 00beMoB, BpEMEHHU, CKOPOCTH;

pemeHusl y4eOHbIX M TMPAKTHYECKUX 3a7ad, TPeOYIOIUX CHCTEMaTHYECKOTOo
nepebopa BapuaHTOB;

CpaBHEHUS LIAHCOB HACTYIUICHHS CIIy9allHBIX COOBITUH, ISl OLICHKH BEPOSTHOCTHU
CIIy4alfHOTO COOBITHS B MPAKTUYECKHX CUTYalHsSX, COMOCTABICHUS MOJEIH C
peasbHOM CUTyaluen;

MOHUMAHUS CTATUCTUYECKUX YTBEPKIACHUH.



KAJVIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE

11O AJITEBPE

9 KJIACC - 99 YACOB

Ne HaumeHoBaHue pa3iesioB 4 TeM Konmn- Hara(mo | dara
/11 (c ykazaHueM MOJIYT OM i) 4eCTBO IUIAHY) (pakr.)
4acoB(1o
pasneay
TEeMe)
1-4 Iloemopenue uzyuennozo 6 7 — 8 knaccax 4
Monumopunz
Anzeopauueckue ypasuenusn. Cucmemot 17
HeUHEUHbIX YPAGHEHUIL
5-8 JlemeHre MHOTOUYJICHOB 4
9 3auét Ne 1 1
10-12 | Pemenue anreOpanyeckux ypaBHEHHI 3
13-14 | YpaBHeHus, CBOIANIMECS K adreOpandecKum 2
15-16 | CucTemMbl HEIMHEHHBIX YPaBHEHUN C IBYMS 2
HEU3BECTHBIMU
17 Paznuunbie criocoObl peleHus: CHCTEM 1
YpaBHECHUU
18-21 | Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM ypaBHEHUI 3
Cmenenb ¢ yenvim nokazameiiem 22
22-24 | TloBTOpEHME CBOMCTB CTEIEHU C HATYPaTbHBIM 3
1oKa3aTeseM
25-28 | CremneHb ¢ 1IEIBIM ITOKA3aTeIEM 4
29-31 | Apudmernyueckuit KOpeHb HATYPAIBHOU CTETICHU 3
32-35 | CoiicTBa apr(METHUIECKOTO KOPHSI 4
36-39 | CreneHb ¢ pallMOHAILHBIM ITOKa3aTeleM 4
40-42 | Bo3BejeHHE B CTEIICHD YHCIOBOTO HEPABEHCTBA 3
43 Kontponbnas pabora Ne 1. 1
Cmenennan gpynkuus 12
44 Ob6nacTp onpeneneHust QyHKIUU 1
45 Bospacrtanue u yObiBanune QpyHkmuu 1
46 YeTHOCTh, HEYETHOCTh (DYHKITUU 1
47-48 k 2
OyHKIMA VY = N
49-53 | HepaBeHcTBa 1 ypaBHEHHs, COJIEpKAIINE 5
CTETICHb.
o4 KonTponbnas padora. Ne 2 1
55 Nroroseiit 3a4€T Ne 2 3a mepBoe nonyroaue 1
Apugpmemuueckas npozpeccus 10




56 YuciioBas moCIeI0BaTEIbHOCTD 1

57-59 | Apudmernueckas nporpeccusi. Dopmyia N-oro 3
qJICHA TTPOTPECCUN
60-64 | Cymma N - mepBBIX WICHOB apUPMETHIECKON 4
MPOrPeCCUun
65 3auét o Teme Ne 3 1
TI'eomempuueckasn npozpeccus 10
66-67 | ®opmyna N - oro WieHa MPOTrPeCcCUr 2
68-70 | Cymma N - mepBHIX WICHOB FT€OMETPUICCKOM 3
MIPOTPECCHH
71-73 | beckoHeuHO-yObIBatoOIIasi TeOMETpUYECKas 3
MIPOTPECCHs
75 3auét Ne 4 1
Cnyuaiinle coovimus 7
76 CoObITus 1
77 BeposiTHOCTD cOOBITHS 1
78 [ToBTOpEHNE AIEMEHTOB KOMOMHATOPHUKH. 1
PernieHre KoMOMHATOPHBIX 3aJ1a4
79 Pemienve BEpOsSTHOCTHBIX 3a7a4 C TOMOIIIBIO 1
KOMOMHATOPUKHU
80 [TpoTHBOIOIOKHBIE COOBITUS U UX BEPOSITHOCTH 1
81 1
OTHOCHUTE/IbH
asi 4acToTa M 3aKOH OOJIBIINX YHCEl
82 O06o01meHre, cucTeMaTHu3alus U KOPPeKIus 1
3HAHUU.
Cnyuaiinvle genuuunl 5
83 Tabnuna pacnpenencHus 1
84 [Tonurons! yactor 1
85 I'enepasibHasi COBOKYITHOCTB U BBIOOpKA 1
86 Pa3max u nieHTpaibHbIC TCHICHIINH 1
87 KonTponwsHas padora Ne 3 1
Hmozo060e nosmopenue Kypca anzeopot 9 11
Knacca
88-97 | Pemenue 3agau 9
98 Hmozoseasn konmponvhas paboma Ne 4 1
99 Peseps 1

KPUTEPUU U HOPMbI OLIEHKHW 3HAHU, YMEHUHA U HABBIKOB
OBYYAIOIIUXCHA ITO MATEMATHUKE.

1. OueHnKa nUCbMEHHbIX KOHMPOTbHbLX pa60m 06VLICZIOWMXC}Z no mamemamuke.

OTBET OLICHUBAETCS OTMETKOU «5», €CIIU:
» paboTa BHITIOJIHEHA MTOJIHOCTHIO;
» B JIOTHYECKHX PACCYKICHUSIX U 000CHOBAaHUHU PEIICHHS HET IPOOEIIOB 1




OIINOOK;

» B pEUICHUH HET MaTeMaTUYeCKUX OMIMOOK (BO3MOXKHA OJJHA HETOYHOCTH,
OMKCKa, KOTOpasi He SBJISETCA CJEACTBUEM HE3HAHWS WM HENOHMMAaHUS
y4eOHOro mMarepuania).

Ot1MeTKa «4» CTaBUTCS B CICAYIOIIUX CIydasx:

» paboTa BBIMIOJHEHA TIOJHOCTHIO, HO OOOCHOBAHHS IIAroB pPEUICHHUS
HEJOCTAaTOYHBI (€Cii yYMEHHE OOOCHOBBIBATH PACCYXKICHHUS HE SBISIOCH
crenuaIbHbIM 0ObEKTOM IPOBEPKH);

» JIOMyIIECHbI OHA OIMOKa MIM €CTh JIBA — TPU HEAO0YETa B BHIKJIAJIKAX,
PUCYHKaX, uepTexkax wid rpadukax (eciam 3T BHIbI pabOT HE SBISIUCH
crenuaIbHbIM 0ObEKTOM MPOBEPKH).

OtmeTKa «3» CTaBUTCSA, €CIIU:

» JoMyIeHo OoJiee OAHON OIMOKHM Miau Oojee IBYX — TPEX HEI0YETOB B
BBIKJIAJIKAX, dYepTekax Wi rpadukax, HO oOywarommiics oOnamaer
00s13aTeIbHBIMA YMEHHUSIMHE 110 TIPOBEPSIEMOK TEME.

OtMmeTKa «2» CTaBUTCS, €CIIH:

» JIOTYIICHBI CYIECTBEHHBIC ONTMOKH, TOKA3aBIIMe, YTO OOyJaroIIuics He
oOnamaet 00g3aTeIbHBIMU YMEHUSMHU 110 JJAHHOM TeMe B MOJHOU Mepe.

2. OLleHKCZ YCMHbIX omeemoe 06V'—ICUOWMXC}Z no mamemamuke

OTBeT OLIEHUBAETCA OTMETKON «5», €CIIN YYEHUK:

» TIOJTHO PAaCKpPBUI COACpXaHWE Marepuaia B 00beMe, TMPeAyCMOTPECHHOM
IPOrpaMMOii U y4eOHUKOM;

> M3IIOKWI ~ Marepuay  TPaMOTHBIM  SI3BIKOM, TOYHO  HCIIOJIB3YS
MaTreMaTu4eCKyl0 TEPMUHOJIOTHI0 U CHUMBOJIMKY, B OIPEICICHHOW JIOTUYECKOU
IIOCJIEI0BATEIIBHOCTH,

» TPaBWIBHO BBITIOJHWI PUCYHKH, YEPTEKH, TPadUKU, COMYTCTBYIOIINE
OTBETY;

» TOKa3aj yMEHHE WUTIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU TPUMEPAMH,
IIPUMEHSATH €€ B HOBOM CUTyalluH MPU BBIITOJTHEHUH IPAKTUYECKOTO 3a1aHUS;

» TPOIEMOHCTPHUPOBAI 3HAHUE TEOpUU paHee W3YYEHHBIX
COIyTCTBYIOIIMX TeM, CGHOPMUPOBAHHOCTh U YCTOMYHMBOCTH HCIIOJIB3yEeMBIX
IIPU OTBETE YMEHUW U HABBIKOB;

» OTBEYaJI CAaMOCTOSITENIBHO, 0€3 HABOMAIINX BOIIPOCOB YUUTEIS;

» BO3MOXKHBI OJTHA — JIB€ HETOYHOCTH MPH OCBEIICHUE BTOPOCTEMEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPBIE YUEHHUK JIETKO UCITPABUI NTOCIIE 3aMEUYAHUS
YUUTEIA.

OTBeT OLIEHUBAETCA OTMETKOHN «4», €Cl yIOBIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLICHKY «5», HO MPU 3TOM UMEET OIH U3 HEJIOCTATKOB:

» B W3JI0KCHUU JIOMYIICHBI HEOOJBIME TPOOETbl, HE HCKA3WUBIIEE
MAaTeMaTH4YECKOE COJCPKAHUE OTBETA;

» JONyIIEHbl OIWH — JBa HEJAOYeTa TMPU OCBEIICHUH OCHOBHOTO
COZIEp)KaHUs OTBETA, UCIIPABJIIEHHBIE ITOCIIE 3aMEUaHUS YUUTENS;



» JIOMyIIeHbl omuOKa wWin Oojiee JBYX HEAOUETOB TPHU OCBEUICHHUH
BTOPOCTENIEHHBIX BOIPOCOB WJIM B BBIKJIAJKaX, JIETKO HCIPABICHHBIC TOCTE
3aMEUYaHMsI YIUTEIs.

OtmMmeTKa «3» CTaBUTCS B CIEAYIOUIUX CIIyYasx:

» HETOJIHO PAaCKPBITO COAEpKAaHUE Marepuaja (ComepKaHhe H3JI0KEHO
¢dbparMeHTapHO, HE BCEr/la MOCJEI0BaTEIbHO), HO TTOKa3aHO 00IIee MOHUMAaHKE
BOTIPOCa M MPOAESMOHCTPUPOBAHBI yMEHHMS, JOCTATOYHBIC [IJII YCBOCHHS
nporpaMMHOro marepuajia (ompezaeneHbl «TpeOoBaHMAMH K MaTeMaTHYeCKON
TIOJITOTOBKE O0YYAIONTUXCS» B HACTOSIICH ITpOorpaMMe TI0 MaTeMaTHKe);

» WMEIIHNCHh 3aTPyTHCHHUS WJIM JOMYIICHBI OIIMOKH B ONpEACIICHUA
MaTeMaTH4eCKON TEPMHUHOJIOTHUH, YEePTEKaX, BBIKJIAJKAX, UCIIPABICHHBIE MOCIIE
HECKOJIBKMX HABOJISIIMX BOIIPOCOB YUHTEIIS,

» YYCHUK HE CIPABHWICSA C MPUMCHCHHEM TCOPUU B HOBOW CHUTYyaIllMH TPH
BBITIOJTHEHUU TMPAKTHYECKOTO 3aJlaHus, HO BBITIOJHWI 3aJaHHs 00S3aTeIBHOTO
YPOBHS CJIOKHOCTH TIO JJAHHOM TeMe;

» TpU JOCTATOYHOM 3HAHMHM TEOPETHYECKOTO Marepuaia BbISIBICHA
HeJocTaToyHask C(hOPMUPOBAHHOCTH OCHOBHBIX YMCHHI M HABBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIONINX CITydasiX:

» HE pacKpbhITO OCHOBHOEC COZICp)KaHUE y4eOHOT0 Marepuala;

» 00Hapy)XCHO HEe3HaHWE YUCHUKOM OOJIBIICH WM HanOoJiee BaKHOW YacTH
y4eOHOro Marepuania,

» JIONYIIEHbl OMUOKA B ONPEACICHUH TIOHATHH, IPH WCIOIB30BaHUU
MaTeMaTH4eCKO TEPMUHOJIOTHHM, B pHUCYHKaX, 4Yeprekax WId Tpadukax, B
BBIKJIQJIKaX, KOTOpPhIE HE HCIPaBJICHBI IMOCIE HECKOJIBKHUX HABOJSIIUX BOIPOCOB
YUUTEJIS.

OO6mas knaccuduKanys OMHOOK.

IIpu oneHke 3HaHWN, YMEHHI W HAaBBIKOB OOYYAOIIMXCS CJIEIYET YUUTHIBATh BCE
omuOKu (TpyOble U HeTpyObIe) U HEMOUYETHI.
3.1. I pybvimu cuumaromes OouwubKuU:

- HE3HAHWE OINpPEACIICHUS OCHOBHBIX TIOHSTHH, 3aKOHOB,
MpPaBWJI, OCHOBHBIX TIOJOKEHWW TEOpHH, HE3HaHWe QOpMYs, OOIMIECTPUHITHIX
CUMBOJIOB 0003HAYEHU BEIMYNH, SANHUI] UX U3MEPEHUS,

- HE3HAHNE HANMEHOBAHUM €TUHUIl U3MEPEHUS,

- HEYMEHUE BBIJICIUTH B OTBETE TIIABHOE;

- HEYMEHUE TPUMEHSATH 3HAHUS, AJNTOPUTMBI [JIS PEIICHUS

3aJ1a4;

- HEYMEHHUE JIeNIaTh BHIBOJLI U 0000IIECHUS;

- HEYMCHHUE YUTATh U CTPOUTH I'paduKw;

- HEYMEHHE TI0JIb30BaThCA TEPBOMCTOYHUKAMH, YYCOHUKOM H
CIIPAaBOYHUKAMHU,

- MOTEPS KOPHS WM COXPAaHEHUE TMTOCTOPOHHETO KOPHS;

- otOpackiBaHue 0€3 00BICHEHUM OHOTO U3 HUX;

- PaBHO3HAYHBIC UM OIITHOKH;

- BBIYMCIIUTEIILHBIE OIITUOKH, €CJIM OHU HE SBJISIOTCS OMHUCKOM;



JIOTHYECKHE OIIHOKH.

3.2. K neepybuvim owubkam cnenyetr OTHECTH:

HETOYHOCTh (hOPMYIUPOBOK, ONPE/ICIICHUM, TOHSITUH, TEOPUH,
BBI3BaHHAsl HEINOJHOTOM OXBara OCHOBHBIX IIPU3HAKOB
ONPEAEIISIEMOr0 ITOHATUSA WM 3aMEHOU OJHOTO - IBYX U3 3TUX
IIPU3HAKOB BTOPOCTENICHHBIMU;

HETOYHOCTb rpaduka;

HEpaLMOHAIbHBIA METOJ PELICHUs 3a1a4d U HEIO0CTATOYHO
OPOAYMaHHBIM TUIaH OTBeTa (HapylIeHUE JIOTHKH, MOJMEHa
OTAEJIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMHU);
HEpalMOHAJIbHBIE METO/bI padOThl CO CIPABOYHON U APYroi
JIUTEpaTypou;

HEYMEHHUE pellarh 3a7adyd, BBIIOJHATH 3aJaHUs B 0OIIEM
BUJIE.

3.3. Heoouemamu SIBISIFOTCH

HEpalMOHAJbHBIE PUEMbI BEIUUCICHUN U TPE0Opa30BaHMil;
HEOpEXKHOE  BBIMOJIHEHWE  3amMuced, YepTexei, CXeM,
rpaduKoB.



I'paguk 3a4eTOB U KOHTPOJIBHBIX PadOT
IIpeamer - aaredpa
9 KJacc, KoJI-Bo yacon-99

[ara KonTp. 3auet No
Tema ypoka. OcHOBHOE " a pabota (Tema, BH)
IIJIaH KT
CollepKaHUE ( Tema, BUN)
Anzeopauueckue
ypasuenusn. Cucmemol 3au€r Ne |
HeIUHEUHBIX YPAGHEHUI
Cmenenbs c yenvim Kontponwshas pabora
nokazameinem No 1
Cmenennan gpynkyus KontpomnbsHas padora No
3auet Ne 2
2
Apugpmemuueckan 3auet Ne 3
npozpeccus
T'eomempuueckan 3auet Ne 4
npozpeccus
Komounamopuxa KontponbsHas pabota

Ne 3

Hroroast KOHTPOJIb-

Has pabora Ne 4




	ТРЕБОВАНИЯ К УРОВНЮ ПОДГОТОВКИ УЧАЩИХСЯ
	КРИТЕРИИ И НОРМЫ ОЦЕНКИ ЗНАНИЙ, УМЕНИЙ И НАВЫКОВ ОБУЧАЮЩИХСЯ ПО МАТЕМАТИКЕ.
	1. Оценка письменных контрольных работ обучающихся по математике.
	2. Оценка устных ответов обучающихся по математике

