MBOY « Cpennss odmeodpa3zoBarejbHasi mkoJa Nel6» ropona O0HuHCKA.

PaGouas nporpamMMa y4eOHOIro npeamMera ajredpa 0CHOBHOIO
o01ero oopasoBanus 1JIs o0yyaommxcs 7-9 kaaccos.

[Iporpamma paspaborana Ha ocHoBe I[Iporpammbl. « [IporpamMma gmsti o0meoOpa3oBaTeIbHBIX
yupexaeHuit: Anredpa 7-9 xiacc» / Coct.T.A.Bypmuctposa,2-e u3z., nononnennoe M.IIpocsemenue
2016 r. YMK Maxkapsrues FO.H., Munarox H.I', Hemkos K.1, CyBoposa C.b.

Co3HaTenbHOE OBJNAJICHUE OOYYAIOIIUMUCS CHUCTEMOM anreOpandecKux 3HaHUM H
yMEHHH HEO00XOAWMO B TIOBCETHEBHOW JKM3HM IS W3Yy4YCHHS CMEKHBIX JAUCHHIUINH U
POI0JDKEHUs 00pa30BaHusl.

[TpakTudeckass 3HAUMMOCTh MIKOJIBHOTO Kypca ainreOpbl oOycioBIeHa TeM, 4TO e€
00BEKTOM SIBIISIIOTCS KOJMYCCTBEHHBIC OTHOIIEHUS JIEUCTBUTEIBHOIO MHpa. Maremarudeckas
IIoATrOTOBKA HCOGXOI[I/IMa IJIA  ITOHUMAHUA HpI/IHI_II/IHOB yCTpOﬁCTBa U HUCIIOJIB30BAaHUA
COBPEMEHHON TEXHUKH, BOCIPHUSATHUS HAYYHBIX M TEXHUYECKUX MOHATUU W uaei. MaremaTuka
ABIISICTCA A3BIKOM HayKI/I U TCXHUKMH. C eé IIOMOIIIBIO MO,Z[e.HI/Ip}IIOTCH 148 I/ISY‘-IaIOTCSI SABJICHUA U
MIPOIIECCHI, TPOUCXOISININE B IPUPO/IC.

Anrebpa sBISETCS OJHUM M3 ONOPHBIX NPEIMETOB OCHOBHOM INIKOJBI: OHA
o0ecrieynBaeT U3ydeHHe IPYIHX JAUCHUILIAH. B mepByro ouepenr 3TO OTHOCUTCS K MpeaMeTaM
CCTCCTBCHHO-HAYYHOI'0 MUKJIA, B YaCTHOCTH K (bI/I3I/IKe. Pa3zButHe 110Ormueckoro MbIIIJICHUS
oOydJaronuxcsi mpu 0O0y4eHUH airedpe CIocOOCTBYET YCBOCHHMIO MPEIMETOB T'YMaHHTAPHOTO
mukia. [IpakTuueckue yMEHUST W HaBBIKM aireOpanyeckoro xapakrepa HEOOXOIUMBI IS
TPYZIOBOH M MIPOo(heCCHOHATBLHOM MOITOTOBKH 00YJAFOIITHXCSI.

PazButne y oOyuarommxcs PAaBWIbHBIX MPEICTaBICHUM O CYIIHOCTH |
MPOUCXOXKACHUN aNreOpandeckux aOCTpakiMii, COOTHOUICHHH PEAIbHOTO U HJeaIbHOrO,
XapakTepe OTPAXKEHUS] MAaTEMATHYECKOM HAyKOW SIBJIEHUM U MPOLECCOB PEATbHOI0 MUpPa, MECTE
a.HI‘66pBI B CUCTCMC HAYK U POJIM MATCMATHYCCKOI'0 MOACIUPOBAHUA B HAYYHOM IMO3HAHWU U B
MPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS OOYUYaAIOIMUXCA W KauyecTB
MBIIJICHUA, HCOGXOZ[I/IMBIX AJid agantainyuu B COBpECMCHHOM HH(bOpMaI_[I/IOHHOM O6H.I€CTBC.

Tpedyst oT 00yyaromuxcsi yMCTBEHHBIX U BOJIEBBIX YCHJIMN, KOHIICHTpALlUM BHUMaHUS,
aKTUBHOCTH pPa3BUTOr0 BOOOpakeHMsl, ajreOpa pa3BUBA€T HPABCTBEHHBIC YEPThl JINYHOCTH
(HacCTOMYMBOCTb, LENEYCTPEMIEHHOCTh, TBOPUYECKYK) AaKTHUBHOCTb,) CaMOCTOSITEIbHOCTD,
OTBETCTBEHHOCTb, TPYAOIIOOME, IUCHMIUIMHY W KPUTHYHOCTb MBIIUIEHUSI) W YMEHHE
apryMEHTHPOBAHHO OTCTaMBATh CBOM B3TJISBI M YOSXKIEHHs, a TaK)Ke CIIOCOOHOCTh PUHUMATD
CaMOCTOSITEIIbHBIE PEILICHHUS.

N3yuenue anreOpbl, PyHKIUH, BEPOSATHOCTH M CTATUCTUKH CYIIECTBEHHO PACIIUPSET
KpPYrozop oOydarouuxcsi, 3HaKOMsS WX C MHAYKIMEH U JAedyKuueid, o0o0meHueM u
KOHKpETH3alleld, aHalu30M W  CHHTE30M, KJIacCUPUKAMEeHd W  CHCTeMaTH3allHeH,
abcTparupoBaHHeM, aHAJIOTHEW. AKTHBHOE HCIIOJIb30BAHHME 3aad Ha BCEX ATamax y4eOHOTO
mpoIriecca pa3BUBaeT TBOPUYECKUE CITOCOOHOCTH O0YJAFOIITMXCSI.

N3yuenue anredpsl Mo3BoJsieT POPMHUPOBATH YMEHUS M HABBIKM YMCTBEHHOTO TpyJa —
IUIAaHUPOBaHUE CBOEH PAaOOTHI, MOUCK DPALMOHAIBHBIX IyTEH €€ BBINOJHEHHs, KPUTHYECKYIO
OLIGHKY pe3ylbTaToB. B mporecce u3ydeHus: anreOpbl oOyyaromuecs AODKHBI HAyYHThCS
u3jgaraTb CBOM MBICIM SICHO M MCYEPIBIBAIOLIE, JIAKOHUYHO M EMKO, NMPUOOPECTH HaBBIKH
YETKOr0, aKKypaTHOTO U TPaMOTHOI'O BBINOJIHEHHSI MATEMaTUUYECKUX 3aIHCEN.

Baxmuelimed 3amauell MIKOJBHOTO Kypca anreOpbl SBISETCS pa3BUTHE JIOTHYECKOTO
MbllUIeHUsT oOy4daronmxcs. CaMu 0OBbEKThl MAaTEMATUYECKUX YMO3AK/IIOUEHHH M MPHUHATHIE B



anre0pe nmpaBuiia UX KOHCTPYHUPOBAHHS CIIOCOOCTBYIOT ()OPMHUPOBAHUIO YMEHHUM 0OOCHOBHIBATH
" JOKa3bIBaTh CYKIACHUS, IPUBOAUTH qETKUE OMPCACIICHUS, PA3BUBAIOT JIOTUYCCKYIO UHTYUIUIO,
KpaTKo M HATVIHO PACKPHIBAIOT MEXAHHM3M JIOTHUECKUX MOCTPOCHHUN M y4aT UX MPUMEHEHHIO.
Tem campiM anrebpa 3aHMMaeT OJHO M3 BEAYIIMX MeCT B (OPMUPOBAHMM HAyYHO-
TEOPETUYECKOTO MBIIUICHHS 00yJarommxcsi. PackpbiBasi BHYTPEHHIOIO TAPMOHUIO MaTeMaTHKH,
dopMHpys TOHUMaHHE KPacoThl U U3AIIECTBA MATEMaTHYECKUX PACCYXIEHUH, anredpa BHOCUT
3HAYHUTENNBHBIA BKIIA/I B 3CTETHUECKOE BOCIIUTAHHE O0yUYaAIOIIAXCS.

OO0mas xapakTepucTuKa npeamMera ajaredpsl 7-9 kiacc
Copepxanne Kypca anredppl B 7-9 Kiaccax NpPEICTaBICHO B BHJE CIEAYIOLIUX
COJIepKATENbHBIX Pa3leNioB: «Anredpa», «UHCIOBbIE MHOXKECTBa», «DYHKIHUU», «IJIEMEHTHI
MPUKIIATHOW MaTeMaTHKN», «AnreOpa B UICTOPUYECKOM Pa3BUTHI».

Conmepxanne pazgena «AnreOpa» QopMHpYeT 3HaHHS O MaTEeMaTHYeCKOM SI3BIKE,
HGO6XOI[I/IMBIG AJId pCIICHUA MAaTCMAaTUYCCKUX 3aaad, 3aJad U3 CMCKHbBIX AUCHUIUINH, a TaKXKC
MpaKkTUYECKUX 3anad. M3ydeHwe Mmarepuana crocoOCTBYET (POPMUPOBAHHUIO Yy OOYyUYaIOIIHUXCS
MaTE€MaTU4YeCKOro amnrmapara pelIeHHs 3a7ad C I[OMOIUBI ypaBHEHWM, CUCTEM YPaBHEHHUU H
HEPaBEHCTB.

Marepuan JaHHOTO paszzeiia MPEJCTaBICH B acleKTe, CIOCOOCTBYIOMEM (OPMHUPOBAHUIO Y
06yqa101u1/1x05{ YMCHUS MOJIb30BATHCA aJITOPUTMAMU. CyH_[eCTBeHHaH POJIb IIPpHU 3TOM OTBOAHUTCA
Pa3BUTHIO AITOPUTMUYECKOTO MBINUICHUSI — BAKHOW COCTABISIONICH HHTEIICKTYAIBHOTO
Pa3sBUTHUA YCIIOBCKA.

Copepxanne pasznena «YucioBble MHOXKECTBa» HAIEIEHO Ha MaTeMaTHYeCKOe pa3BUTHE
ydamuxcsi, OpMUPOBAHUE y HUX YMEHHUS TOYHO, CXKATO M SICHO M3JIaraTh MBICIH B YCTHOW H
IMCbMEHHOW peun. Matepuan pasznena pa3sBUBAeT IOHATHE O YHCIE, KOTOPOE CBA3aHO C
M3Y4YEHHUEM JEUCTBUTEIBHBIX YHCEI.

Hens conmepkanus pasnena «OYyHKIUU» — TMONyYeHUE IIKOJIbHUKAMH KOHKPETHBIX 3HAHHUHA O
(GyHKIIMHM KaK BayKHEHIIed MaTeMaTH4eCKOW MOJENH /Jisi ONMUCAHUS U UCCIeI0BaHUS MPOLIECCOB
U SBIEHUH Okpyxkawmero mupa. COOTBETCTBYIOIIMNA MarepHal CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXEHUsI U TBOPUYECKUX CITOCOOHOCTEH 0OYJaronIuXcsi, YMEHHIO MCIIOJIB30BaTh Pa3INIHBIC
SI3BIKU MATEMAaTUKH (CIIOBECHBINM, CAMBOJIMYECKUH, rpadraecKuii).

Copnepxanue pasznena «JIeMeHThbl NMPHUKJIATHOH MATEeMAaTHKH» PAcKpbIBAeT NMPHUKIAJHOE U
IIPAKTUYECKOE 3HAYCHMsSI MATEMAaTUKU B COBPEMEHHOM MHpeE. Marepuall JaHHOTO paszeia CIo-
coOCTBYeT (hOPMUPOBAHHIO YMEHUS MPEACTABIIATh U aHATU3UPOBATh PA3TUYHYIO HH(OPMALIHIO,
MOHMMAHHIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «AJjiredpa B HCTOPHYECKOM Pa3BUTHM» TpeAHA3HAUYEeH Ui  (HOPMHUPOBAHHSA
NpPEICTAaBICHUNH O MaTeMaTHKe KaK YacTH YeJIOBEYECKOH KyJIbTYpbl, JJs OOILEro pa3BHTHUS
IIKOJIbHUKOB, CO3JJaHUs KyJIbTYpPHO-UCTOPUYECKOH cpelibl 00yUeHHMsL.

Onucanue Mmecta npeamMera ajaredpsl 7-9 kiacc B yueOHOM I1aHe.
VY4eOHBIN TUIaH OCHOBHOT'O 00IIero o0pa3oBaHus B paMKax peanu3anuu (enepaabHOTo
rOCYy/IapCTBEHHOTO0  00pa30BaTEIBHOTO  CTaHAApTa OCHOBHOTO  00mero  oOpazoBaHUs
npeaycMaTpuBaeT 00s13aTelIbHOE U3YYCHHE YU4eOHOTo penMeTa — Anredpa

KonunuecTtBo KonnuecTBo yacos B
94acoB B HEJIETIIO roJl
Anrebpa 7 knacc 3 105
Adnrebpa 8§ kmacc 4 140
Anrebpa 9 kmacc 4 136




JInuHoCTHBIE, MeTaNIpeIMETHbIE U MPeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI NMPeIMeTa
ajiredopsl 7-9 kJjacc
[Iporpamma  oOecmeynBaeT  JOCTHXKEHHME  CIEAYIOIIMX  pE3yJIbTaTOB  OCBOCHUS
00pazoBaTenbHON MTPOTrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs:

JUYHOCMHblE:

1) chopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH
00yJaromuxcsl K CaMOpPa3BUTHIO U CaMOOOpPA30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHIO U
MMO3HAHMIO, BBIOOPY NajbHEWIero oopa3oBaHus Ha 0a3e OPHUEHTHPOBKH B MHpe Ipodeccuil u
npo(ecCHOHANBHBIX  TPEIINOYTEHUH, OCO3HAaHHOMY  TIOCTPOCHUIO  WHIUBUIAYaTbHOU
00pa30BaTebHON TPACKTOPUH C YIETOM YCTOMUMBBIX TO3HABATEIIBHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

3) chopMHUPOBAHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILLEHUU U COTPYIHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIMMHU U MJIQJIIIUMU, B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, YaeOHO-
MCCJIEI0BATENBCKOM, TBOPUYECKOM U IPYTUX BUJAX NEATEIBHOCTH;

4) yMEHHE SICHO, TOYHO, IPaMOTHO H3JaraTb CBOM MBICJIM B YCTHOH M THCbMEHHOW PpEYH,
MIOHUMATh CMBICH IIOCTaBJICHHON 3a1a4M, BBICTpaWBAThb ApTyYMCHTALIUIO, TIPUBOJUTL MPUMCEPHI U
KOHTPIIPUMEDBI;

5) mpezcTaBiIeHnEe 0 MaTEMAaTUYECKOH HayKe Kak chepe YemoBeueCKon AesITeIbHOCTH, 00 dTanax
e€ pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIMBUIIN3ALIUY;

6) KpUTHUYHOCTh MBILUICHHS, YMEHHE PACIIO3HABATh JIOTHYECKN HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJIMYATh TUMOTE3Y OT (aKTa;

7) eraTI/IBHOCTb MBIIIJICHUA, HWHULHATHUBA, HaAXOAYUBOCTb, AaAKTHUBHOCTH HpI/I peH_IeHI/II/I
anreOpanvecKux 3a1aq;

8) yMeHHe KOHTPOJIMPOBATH MPOIIECC U PE3yNIbTaT yueOHOW MAaTEMAaTHUECKOHN IeITeTbHOCTH;

9) crocoOHOCTh K AMOIMOHAIIEHOMY BOCIIPHATHIO MaTEMaTUYECKUX OOBEKTOB, 3a/1a4, peIICHHH,
paccyKIeHUH.

Memanpeom eémHuuble.

1) yMeHne caMOCTOSTEIbHO IUIAHNPOBATH ATbTEPHATHBHBIC ITYTH JTOCTIDKCHHUS IIETICH,
OCO3HAHHO BBIOMpaTh Hanbosee 3(hheKTUBHBIE CIOCOOBI PELIeHUs yYEOHBIX U MO3HABATEIbHBIX
3a1ad;

2) yMeHHe OCYIIECTBIATH KOHTPOJIb [0 Pe3yIbTaTy U MO CIOCo0y ACHCTBUS Ha YPOBHE
IIPOM3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBBI;

3) yMeHue a/IeKBaTHO OLIEHUBATh MPABUIBHOCTh WIIK OIIMOOYHOCTh BBIMOJIHEHHS Y4eOHOM
3aaui, e€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ PelleHuUs;

4) 0CO3HAHHOE BIIAJICHUE JIOTUICCKUMHU JEHCTBUSIMH OTIPECIICHHS TIOHITHI, 00001IeH N,
YCTaHOBJICHUS aHAJIOTHH, KJIaCCU(UKAIIMU HA OCHOBE CAMOCTOSITEIHHOTO BEIOOPA OCHOBAHUM U
KPUTEPHUEB, YCTAHOBIICHUS POJOBHIOBBIX CBSI3CH;



5) yMeHue yCTaHaBIMBATh IPUYMHHO-CIECTBEHHBIE CBSI3U; CTPOUTH JOTMUECKOE PacCyXkIEHHUE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJBIL;

6) ymeHue co3daBaTh, MPUMEHATh M IMPEOOPa30BHIBATh 3HAKOBO-CHMBOJIMYECKHE CPENICTBA,
MOJICJIM M CXEMBI JJIsl PEIIeHUs] y4eOHBIX U MO3HABATENILHBIX 33/1a4;

7) yMeHHE OpTraHU30BbIBaTh Y4€OHOE COTPYAHHYECTBO M COBMECTHYIO JIEATEIHHOCTh C yUUTEIIEM
U CBEPCTHUKAMHU: ONpPEACHATh LENH, pacrlpeieicHne QYHKIUH H poJied y4acTHHKOB,
B3aMMOJICHCTBHE U OOIIME CIOCOOBI PalbOTHI; yMEeHHE paboTaTh B TpYyIIe: HAXOAUTH O0IIee
peleHre M paspenath KOH(IMKTHI Ha OCHOBE COTJIACOBAHMS MO3WIMKA M y4éTa MHTEPECOB;
ciymath naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

8) cdopmMupoBaHHOCTh YyUeOHOW U OOIIETONB30BATEIBLCKONM KOMIIETEHTHOCTH B 00JacTH
UCTIOJIB30BaHUSl  WMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMH  TEepBOHAYAIbHBIC
MPEJICTaBICHUS] 00 HJeIX M O METOJaX MAaTeMaTUKH KaKk 00 YHHBEpPCaIbHOM SI3bIKE HAYKU U
TEXHUKH, O CPEICTBE MOJICITUPOBAHHS SIBIICHHI U MPOIIECCOB;

10) ymeHue BUIETh MaTeMaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHON CHTyallud B JPYTUX
JUCLUILINHAX, B OKPYXKAIOLIEH KU3HU;

11) ymeHue HaxoIWTh B Pa3IUYHBIX MCTOYHUKAX HH(OpManuio, HEOOXOIUMYIO UIsl pelleHus
MaTeMaTHYeCKuX MpoOjIeM, W MPEeACTaBIATh €€ B MOHATHOM (opMme; MPUHUMATh pEIICHUE B
YCJIOBHSIX HETIOJTHOW M U30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(MOpMAINH;

12) ymeHue MOHMMATh M HCMHOJb30BAaTh MAaTEMAaTHYECKHE CPEIACTBA HAIVISAHOCTH (PUCYHKH,
YEPTEXH, CXEMBI U JIp.) I WIUTIOCTPALIMH, UHTEPIIPETALINY, apTyMEHTALINN;

13) ymMeHue BbIIBUTaTh TUIIOTE3BI TP PEIICHUH YUeOHBIX 33a4 M IOHUMAaTh HEOOXOAUMOCTh MX
MIPOBEPKHU;

14) yMeHue NPUMEHATh WHAYKTUBHBIE W JEIYyKTHBHBIE CIIOCOOBI pPAacCyXICHWUW, BUIETb
pa3IUYHBIE CTPATETUN PEIICHUS 3a1a4;

15) noHMMaHuWE CYIIHOCTH aJrOPUTMUYECKUX TMPEANUCAHUNA W YMEHHE [IeiCTBOBATH B
COOTBCTCTBUH C TPCAJIOKCHHBIM AJITOPUTMOM;

16) ymMeHne caMOCTOSATENFHO CTaBUTh IIEJIH, BHIOMPATh M CO3/1aBaTh aJTOPUTMBI Ul PELICHUS
y4eOHBIX MaTeMaTHYECKUX MPo0IeMm;

17) ymeHue miaHuUpOBaTh U OCYLIECTBIIATH IEATEIBHOCTh, HAIPABICHHYIO Ha pEIICHHE 3ajad
UCCIIEN0BATEIBCKOIO XapaKTepa.

npeomemmbole:

l)ymenue pabotaTh C€ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBAaHHE, U3BJICUCHHE
HeoOXxoauMon uH(OpMaIMK), TOYHO W TPAaMOTHO BBIpaKaTh CBOM MBICIM B YCTHOM U
MHUCbMEHHOW peYH, MPUMEHSISI MAaTEMAaTUYECKYI0 TEPMHUHOJIOTHI0O U CHUMBOJIMKY, MUCIOJIb30BATh
pa3IUYHBIE S3BIKH MATEMATHKHU (CIIOBECHBIM, CHMBOJIMYECKHH, TpadudecKkuii), 000CHOBLIBATH
CYXKICHHUSI, TPOBOJUTH KiIacCU(UKAIINIO, TI0Ka3bIBaTh MATEMAaTUYECKUE YTBEPIKICHUS;

2)BnafeHre 0a30BBIM TOHATUWHBIM anmaparoM: MMETh NPEJCTABICHHUE O YHCIE, BIaJICHUE
CHMBOJILHBIM SI3BIKOM QJIre€Ophl, 3HAHUE OJJIEMEHTApHBIX (YHKIIMOHAIBHBIX 3aBHCHUMOCTEH,
dbopMupOBaHUE MPEACTABICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHUPE U O
pa3IMYHBIX Ccroco0ax HMX HU3Y4YeHHsS, 00 OCOOCHHOCTSX BBIBOJAOB W MPOTHO30B, HOCSIIHUX
BEPOSITHOCTHBIN XapaKTep;



3) yMmeHHEe BBINIONHATh anredpanveckue MpeoOpa3oBaHMs PANMOHAIBHBIX  BBIPAKEHUH,
IMPUMCHATL HUX JIs1 PCHICHUA y‘-I€6HI>IX MaTeMaTHUYCCKUX 3a4ad MW 3aJJa4, BO3HUKAIOIIHNX B
CMEXHBIX YU€OHBIX IPEIMETAX;

4) yMeHHE TIONIb30BaThCS MaTEMaTHYECKHUMH (GOpMyJTaMU U CaMOCTOSITEIBHO COCTaBISTh
dbopMyIbl 3aBUCHUMOCTEH MEXAYy BEIMYMHAMH Ha OCHOBE OOOOIIEHHS YaCTHBIX CIIyd4aeB U
HKCIIEPUMEHTA;

5) yMeHue peuiaTh JMHEHHbIE U KBaJIpaTHbIE YPaBHEHUSI M HEPABEHCTBA, a TAK)KE MPUBOJIUMBIE K
HUM ypaBHEHUS, HEPaBEHCTBA, CHCTEMbI; IPHUMEHATH Trpauueckue MpeACTaBICHUS s
peuieHus: ¥ UcCle0oBaHusl YPaBHEHHM, HEPABEHCTB, CUCTEM; MPUMEHSTh MOJYYEHHbIE YMEHHUS
JUISL peIIeHU 3a1a49 U3 MAaTEMAaTUKH, CMEXHBIX NIPEAMETOB, IPAKTUKH;

6) oBnazicHUE CUCTEMOM (PYHKIIMOHATBHBIX MOHATHH, ()YHKIIMOHAJIBHBIM SI3IKOM H CHMBOJIUKOM,
YMEHHE CTPOUTh Tpaduku (PyHKIHN, OMHUCHIBATH X CBOMCTBA, MCMOJB30BaTh (DYHKIIMOHAIBHO-
rpaguyecKkue MPECTaBICHUS IJIS OMHMCAHWS M aHAJIM3a MATEMATHYECKUX 3aJad U pPEabHBIX
3aBUCUMOCTEH;

7) oBIameHWE OCHOBHBIMH CIIOCOOAMH TPEJCTABICHUS W aHAIW3 CTAaTHCTHYECKUX JaHHBIX;
YMEHHE PEIIaTh 33a4i Ha HaX0XKICHHUE YaCTOTHI i BEPOSITHOCTHU CITyYalHBIX COOBITHIA;

8) YMCHUC MNPUMCHATH U3YYCHHLIC NOHATHA, PC3YJIbTAaTbl U MCTOAbI IMPU PCIICHUU 3a4a4 U3
Pa3siIMYHbBIX Pa3gcioB KypcCa, B TOM YHUCIEC 3adad, HC CBOIAIINXCA K HEIMOCPCACTBCHHOMY
MMPUMCHCHUIO U3BCCTHLIX aJITOPUTMOB.

Coaepixanue npeamera aaredpol 7-9 kiacc.
APUOMETHUKA

PanuonanbHble yncaa. Pacimuperrne MHOXECTBAa HATYPaIbHBIX YHUCEI JI0 MHOXECTBA IICIIBIX.
MHoOXxecTBa LENbIX YUCEN JO MHOKECTBA pallMOHATIbHBIX. PalnoHalibHOE YMCIO KaK OTHOIIECHUE
m/n, TIe M — TEJ0€ YUCI0, n — HaTypaibHOE. CTETICHB C IIEJIBIM MTOKa3aTeIIeM.

HeiictBuTenbHble uncaa. KpaapatHelii kopeHb U3 uucia. KopeHb TpeTbeil CTerneHu. 3amuch
KOpHEH C MOMOIIbIO CTENEHU ¢ APOOHBIM NokaszareneM. [loHarue o6 MppanroHaIbHOM YHCIIE.
HppaniOHaIbHOCTE YMCIIA U HECOM3MEPUMOCTh CTOPOHBI M AMArOHANIM KBajapaTa. JlecsaTuuHbIe
npUOJIMKEHUST UPPALMOHATIBHBIX YHCel. MHOXECTBO ACHCTBUTENBHBIX YHCEN; MPEJICTaBICHHE
JNEHCTBUTENBHBIX YuCell 0ECKOHEUHBIMH JECITUUYHBIMU Jpo0siMu. CpaBHEHHE NEHCTBUTEIBHBIX
yrucen. KoopaunatHas mnpsmas. M3o0paxkeHue uyucea TOYKAMH KOOPJMHATHOW MPSIMOM.
UucaoBble TPOMEXKYTKH.

HN3mepennsi, npubim:KeHusi, OUEHKH. Pasmepsl 00BEKTOB OKpyXKaromero wupa (or
3JIEMEHTApHBIX YacTUIl 10 BceneHHOM), MIMTENbHOCTh MPOLIECCOB B OKPYXKAIOIMIEM MHUPE.
Brigenenue MHOXHTENST — CTENEHH JECATH B 3amucu uucia. [lpuOmmkéHHOEe 3HAYCHHE
BEJTMYUHBI, TOYHOCTD NpuOMmKkeHus. [IpukuaKa u oleHKa pe3ysibTaTOB BIYHCICHUH.

AJITEBPA

Anredpanyeckue BbIpaxeHUsl. DyKBEHHbIC BBIPAKEHHUS (BBIPAXKEHHS C IEPEMEHHBIMU).
UucnoBoe 3HaYeHHE OYKBEHHOTO BbIpaXeHUs. JlomycTuMble 3HA4YeHUS TEPEMEHHBIX.
[ToncranoBka BeIpakeHHI BMecTO nepeMeHHbIX. [Ipeobpa3oBanne OYKBEHHBIX BBIpKEHUN HA
OCHOBE CBOMCTB apu(METHUECKUX NeHCTBUN. PaBeHCTBO OYKBEHHBIX BBIpaKCHHM. TOXIECTBO.
CreneHb ¢ HaTypaJbHBIM MOKa3aTeaeM U €€ cBoicTBa. OQHOWIEHBI U MHOTO4YIEHbl. CTENeHb
MHorousneHa. CiojkeHue, BBIUYMTAHHE, YMHOKEHHE MHOTOuwiIeHOB. DOpMynbl COKpaIEHHOIO
YMHOXXEHMS: KBaJApaT CyMMbl M KBagpaT pa3HocTH. Popmyna pa3sHOCTH KBaJpaToB.
[IpeoOpazoBanue 1ENOro BHIpAXKEHUsT B MHOTOWIEH. PasznoxkeHne MHOTOUICHOB HA MHOXKHUTEIH.



MHorouwiensl ¢ ogHoM nepemeHHo. Kopenb MHOrowiena. KagpaTHelii TpEXWICH; pa3IOKEHHE
KBaJpaTHOrO TpEXWIeHa Ha MHOXUTenu. AnreOpamueckas JpoOb. OCHOBHOE CBOHCTBO
anreOpandeckoil apobu. CliokeHue, BBHIYMTAaHUE, YMHOXKCHHE, JIeJICHHE alreOpanyecKux
npoGeit. CTeneHb C LENbIM IMOKa3aTeleM M e€ CBOMCTBA. PalioHalbHBIE BBIDOKEHUS M UX
npeoOpa3oBanus. JlokazaTenbCcTBO TOXIeCcTB. KBaaparusie kopHu. CBoMCTBa aprMETHUUECKUX
KBAQJIDATHBIX KOPHEH M HX MPUMEHEHHE K TMPEoOpa30BAHHUIO YHCIOBBIX BBIPAKECHUU U
BBIUMCIICHUSIM.

YpaBHeHusi. YpaBHeHue c oaHoON mnepemeHHoW. KopeHb ypaBHeHus. CBOICTBa YHMCIIOBBIX
paBeHCTB. PaBHOCHMIIBHOCTH ypaBHEeHMH. JIuHeitHoe ypaBHeHue. KBaapaTHoe ypaBHEHHE:
dbopmyna kopHel kBaapaTHOro ypaBHeHUs. Teopema Buera. Pemenune ypaBHeHUH, CBOASIIUXCS
K JJMHEWHBIM U KBaapaTHbIM. [Ipumepsl perieHust ypaBHEHUN TPEThed M YETBEPTOW CTEIECHEH.
Pemenue npoOHO-pallMOHANBHBIX YpaBHEHHMN. YpaBHEHUE C ABYMS MepeMEeHHbIMHU. JIuHeiHoe
YpaBHEHUE C ABYMS NIEPEMEHHBIMU, IPUMEPHI PEIICHUs] YPAaBHEHHUI B 1enbIx unciax. Cucrema
YPaBHEHHUH C JBYMs IepeMeHHbIMU. PaBHOCMIBHOCTH cucTteM. CHCTEMBI JABYX JIMHEMHBIX
YPaBHEHUH C IByMs EPEMEHHBIMH; PEIICHHUE TOJICTAHOBKOM M cioxeHueM. [IpumMepsl perrenns
CUCTEM HEJIMHEHWHBIX YpaBHEHMM C JByMs II€PEMEHHBIMM. PelleHne TEeKCTOBBIX 3ajau
anreOpanvyeckuM  crmocoOoM. JlekapToBBI  KOOpPAMHATHI HAa IUIOCKOCTH. [ 'padudeckas
UHTEpIpeTalys ypaBHEHUS C JIBYMs NepeMeHHbIMU. ['paduk NTHHEHHOro ypaBHEHUS C ABYMs
NEPEMEHHBIMH; YII0BON KO3()PUIMEHT MpsAMOIl; ycIoBUE MapajulebHOCTH HPSAMBIX. | 'paduku
NPOCTEHIINX HEIMHEHHBIX YpaBHEHMI: mapabona, rumepOoia, OKpYKHOCTh. ['paduueckas
WHTEpIPETALMS CUCTEM YPABHEHUH C IByMs IEPEMEHHBIMU.

HepaBencrBa. UucnoBele HepaBeHCTBA U MX CBoicTBa. HepaBeHCTBO ¢ OJHOW TNEpEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEilHBIE HEpaBEeHCTBA C OJHOHN NepemeHHOW. KBanparHble
HepaBeHCTBa. CHCTEMBbI HEPABEHCTB C OJTHON EPEMEHHOM.

OYHKIIUU

OcHOBHbIEe TOHATHA. 3aBUCUMOCTH MeXay BennunHamu. [lonsrue ¢ynkmun. OO6nacth
ompeneseHuss W MHOXXeCTBO 3HaueHWW ¢GyHKkuuu. CrnocoObl 3amanus GyHkouu. [paduk
¢ynkuuu. CoiicTBa QyHKIHMH, nX oToOpaskeHue Ha rpaduke. [Ipumepst rpadpukon

33.BPICPIMOCT€I>1, OTpaAXKAMUX PpCAJIbHBIC MTPOLCCCHI.

YucjaoBble ¢GyHkuuu. OyHKIUHU, ONUCHIBAIOUIME MPSAMYIO OOpaTHYIO MPONOPLUOHAIbHbIE
3aBUCUMOCTH, HX Tpaduku u cBoiicTBa. Jluneiinas ¢yHkusa, e€ rpaduk W CBOWCTBA.
KBanparuunas ¢ynkuus, e€ rpapux u cBoiictBa. CreneHHble (YHKUMU C HaATypaJIbHBIMH

o o 3
nokasaresnsmMu 2 1 3, ux rpaduku u cBoiictea. I'padmku Gynxumii y = Vx, y=Vx,y=1x1.

YucaoBble mocjenoBareJbHOCTH. IloHATHE YHCIOBOM MOCIENOBATEILHOCTH. 3aJaHue
MI0CJIEIOBATEIBHOCTH PEKYPPEHTHOH (popmyinoil u dopmynoi n-rouseHa. ApudmeTnyeckas u
reoMeTpuueckas mporpeccuu. DOopMysbl 7-TO WieHa apu(PMETHIECKOM W TeOMETPHYECKOM
MPOrPEeCcCUii, CyMMBI TMEPBBIX 71-X WICHOB. I300pakeHue dYieHOB apu(MeTHYecKol U
F€OMETPUYECKON  MPOrpecCMid  TOYKAMM  KOOPAMHATHOM  IUIOCKOCTU.  JIMHEWHBIA U
AKCTIOHEHIHANIbHBIN POCT. CII0KHBIE TPOLICHTHI.

BEPOATHOCTDBb U CTATUCTUKA

OnucareqbHasi cTaTucTHKA. [IpencTaBieHrne MaHHBIX B BUAE TaONUI], qUarpamm, rpaduKoB.
CnyuaiiHas u3MeHUMBOCTh. (CTaTUCTHUECKHE XapaKTEepUCTUKU HaOopa [aHHBIX: CpeaHee
apupMeTHuecKoe, MeuaHa, HauboJplee U HaMMEHbIlee 3HaueHus, pa3max. llpeacraBnenue o
BbIOOPOYHOM HCCIIEIOBAHHH.



CayuaiiHble cOObITHSI U BEPOSITHOCTD. [oOHATHE O CITydailHOM OIBITE U CITy4alfHOM COOBITHH.
Yacrora ciyyailHoro coObITHs. CTaTUCTHUECKUMH TMOIXOA K TOHSTHIO BEPOSITHOCTH.
BeposiTHOCTH ~ TIPOTHBOMOJOXKHBIX ~ coObITHH.  He3zaBucumblie  coOBITHS.  YMHOXEHHE
BEpOATHOCTEH. JloCTOBEepHBIE M HEBO3MOXKHBIC COOBITHS. PaBHO BO3MOXXHOCTH COOBITHIA.
Kitaccnueckoe onpeneneHne BEpOsITHOCTH.

KomOunatopuka. Pemenne KkoMOMHATOPHBIX 331a4 mepebopoM BapuanTtoB. KomOuHaTtopHOe
npasmiio yMHOXKeHus. [lepecranoBku u (akTopHa.

JIOTHKA U MHOXECTBA

TeopeTUKO-MHOKeCTBEHHbIE MOHATHS. MHOKECTBO, JIEMEHT MHOKECTBA. 3aJJaHHE MHOXECTB
NEPEUYNCIICHUEM JJIEMEHTOB, XapaKTePUCTUYECKUM cBoiicTBOM. CTaHmapTHble OO0O3HAYCHHS
YHUCJIOBBIX MHOKECTB. [IycToe MHOXeCTBO U ero ooo3HadeHue. [lonmuoxkecTtBo. OObeTUHEHHE 1
nepeceueHre MHOXKECTB, Pa3HOCTh MHOKECTB. MilmtocTpaniust OTHOLIEHUH MEKy MHOKECTBAMU
C IOMOUIBIO AUarpamm diliepa — BeHHa.

JJieMeHThbI JIOTUKH. [loHATHE O PaBHOCUIIBHOCTH, CJICIOBAHUH, YINOTPEOJICHHE JIOTMYECKHX
CBSI30K eCill ..., MO ..., 8 MOM U MOJbKO 8 MOM Clyyae, JIOTUIECKUE CBSI3KU U, UIU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUH

Hctopust dopMupoBaHHs MOHSATHS YHUCIA: HATypalbHbIE YHWCIa, APOOH, HEJOCTaTOYHOCTH
palMOHATIBHBIX YHCEN NIl T€OMETPUUECKUX HM3MEPEHHH, nppalroHaibHble yucia. CTapuHHbIE
cucteMbl 3anucu yucen. J[poou B BaBunone, Erunte, Pume. OTKpbITHE ACCATUYHBIX APOOCH.
Crapunnble cucteMbl Mep. [lecsaTudnble npoOM M MeTpuueckas cucrema wmep. llosiBieHue
OTpUIIATENBbHBIX 4Hucen W Hyas. JI. Maraunkuii. JI. Dinep. 3apoxkaeHue anreOpsl B Heapax
apupmetrxu. An-Xopesmu. Poxxnenne OyksenHnoit cumBonuki. [1. @epma, @. Buer, P. Jlekaprt.
Hcropust Bompoca ©0 HaxoxaeHuH (GopMyn KopHEH anreOpamvyecKux  ypaBHEHHH,
HEepa3peluMOoCTh B paJuKalaX ypaBHEHUU cTereHH, Oombiuedt detsipéx. H. Taprames, k.
Kapmano, H. X. AGens, D. Tamya. M3o0pereHne wmeToga KOOpPAMHAT, ITO3BOJISIONIETO
NEPEeBOJIUTh T€OMETpUUECKre OOBEKTHl Ha s3bIK anredpel. P. Jlexapt u I1. @epma. IIpumeps
Pa3IMYHBIX CHUCTEM KOOPAWHAT Ha IUIocKocTH. 3amada Jleonapao Iluzanckoro (®ubonaudm) o
Kponukax, yucna dubonayun. 3agada o maxmMaTHOW MOcke. VICTOKU Teopuu BEpOSTHOCTEH:
cTpaxoBoe Aeno, azapTHeieurpsl. [1. @epma u b. [lackans. f. bepuymmm. A. H. Koamoropos.

Onuncanue MaTepuaIbLHO-TEXHUYECKOI0 o0ecreyeHust

ITeyaTHbIE U3TaHUSA

1. Maxapwiues IO. H. Anrebpa, 7 i.: ydeOHHUK A1 0011eo0pa3oBaTenbHbIX opranu3ammii / 1O.
H. Makapsiues, H. I'. Munniok, K. W. Hemkos, C. b. CyBopoBa; non penmakumeit C. A.
TensikoBckoro. — M.:IIpocsemenue, 2014.

2. Makapwiues IO. H. Anrebpa, 8 ki.: yaeOHHK a1 00111e00pa3oBaTenbHBIX opranuzammii / 1O.
H. Makapsiues, H. I'. Munniok, K. W. Hemkos, C. b. CyBopoBa; non penakumeit C. A.
TensikoBckoro. — M.:IIpocsemenue, 2014.

3. Makapuwiues 0. H. Anrebpa, 9 xi1.: yaeOHHUK 1 o0rieoOpa3oBarenbHbIx opranuzanuii / 1O.
H. Makapsrues, H. I'. Munmiok, K. WM. HemkoB, C. b. CyBopoBa; non penakmuein C. A.
TensikoBckoro. — M.: Tlpocsemenue, 2014.

4. Munorwx H. I'. Anrebpa, 7 xi.: pabouast Tetpans. B 2 4. / H. I'. Munmgtok, U. C. IllneikoBa. —
M.: IIpocemienue, 2014.



5. Munowk H. I'. AnreGpa, 8 ki1.: pabouas terpans. B 2 4. / H. I'. Mungtok, U. C. lllneikoBa. —
M.: [Ipocsemienue, 2014.

6. Munowxk H. I'. AnreGpa, 9 ki.: pabouas terpans. B 2 4. / H. I'. Mungtok, U. C. lllneikoBa. —
M.: [Ipocsemienue, 2016.

7. 36asuu JI. M. Anredpa, 7 xin.: nuaaktudeckue matepuanst / JI. WM. 3pasuy, JI. B. Ky3Henosa,
C. b. CyBopoBa. — M.: I[Ipoceemenue, 2016.

8. ’Koxoe B. U. Anrebpa, 8 ki.: nunaktudeckue marepuansl / B. 1. XXoxos, 0. H. Makapsiues,
H. I'. Munaiok. — M.: [IpocBemienue, 2014.

9. Maxkapwviues 0. H. Anrebpa, 9 ki.: numaktudeckue marepuansl /0. H. Makapsrues, H. T'.
Munniok, JI. b. KpaitneBa. — M.: IIpocsemenue, 2013.

10. Munowx H. I. Anrebpa, 7 xn.: meroamueckue pekomenmaruu /H. I'. Munmwok, U. C.
[IlnbikoBa. — M.: IIpocBenienue, 2014.

NMHTEPHET - PECYPCbI

e http://4-8class-math-forum.ru - /lerckuit Maremaruaeckuiit @opym 115l MIKOJIBHUKOB 4 -
8 KJaccos.

e http://eidos.ru/ - JlucraHimoHHOEe O0Opa3zoBaHME: KYypChl, OJHMMIIHA/bI, KOHKYPCHI,
MPOEKTHI, UHTEPHET-)KypHal "Jimoc".

e http://umnojenie.narod.ru/ - Cioco0d yMHOKEHUS "TPEYroIbHUKOM .

e http://www.mathprog.narod.ru - Marepuanbl MO MaTeMaTHKe W WHPOPMATHUKE IS
YUHUTENIEH M ydalluxcs CpPEAHMX IIKOJI, IIOATOTOBJICHHBIM y4UTEIEM CpEeaHEH
0011e00pa3oBaTeIbHON MIKOJIBI THITMHBIM BragumupoMm.

e http://kvant.mccme.ru/ - caiit Hayuno-nomynspHoro pu3nko-mMareMaTHYECKOro KypHaja

"KBant".
e http://zaba.ru - caiit "MaTeMaTH4YeCKUe OMMMIIUAIbI U OJTMMIINAAHBIC 3a1aun’.
e http://comp-science.narod.ru - JIWJAKTHYECKHE MaTepuaabl 1O HWHOOpPMATHKE U

MaTeMaTHKe: MaTepHallbl OJIUMITHA/ IIKOJbHUKOB 10 MPOTrpaMMHUPOBAHUIO, MTOATOTOBKA K
OJIUMIIMAZaM TI0 TPOrPaMMHUPOBAHUIO, JUIAKTUYECKHE MaTepuanbl Mo aiaredpe u
reometpui (6-9 ki1.) B popmare LaTeX u np.

e http://www.school.mos.ru - calT TIOMOXET IIKOJbHUKY HAWUTH HEOOXOAUMYIO
uH(pOpPMAIIHIO JUTSI TOATOTOBKH K YpOKaM, MaTepuali s pedeparos U T.1I.

e http://www.history.ru/freemath.htm - GecraTHbsie 0Oydaromue MPOrpaMMbl IO MaTEMaTHUKE

JUTS1 IIKOJIBHUKOB.

e http://www.uic.ssu.samara.ru/~nauka - cait "[lyreBogutens «B MUPE HAYKW» nns
IIKOJIbHUKOB".

® http://Www.prosv.ru - calT uznarenbctBa «lIpocBemenne» (pyopuka «MaTemaTuka»)

e http:/www.mnemozina.ru - caiiT u3aarenbcTBa MHeMo3nHa (pyOpuka «MaTemaTuka»)

e http:/www.drofa.ru - caiiT u3narensctBa [poda (pyOpuka «MaremaTuka»)

e http://www.center.fio.ru/som - METOJUYECKHE PEKOMEHIALMH YUYUTEIIO-IIPEIMETHUKY
(mpeacTtaBiaeHbl BCE WIKOJbHBIE MpEenMeThl). Marepuansl [Ji1  CaMOCTOSITEIbHOM
pa3paboTku NpOoPMIBLHBIX MPOO U AKTUBU3AIMH MIpoIiecca 00YUEeHHUs B CTapILeii IIKoe.

e http://www.edu.ru - LleHTpanbHBIil 00pa30BaTENbHBINA MOPTAJ, COACPKUT HOPMATHBHBIC
JOKyMEHTbl MUHHCTEPCTBA, CTAaHIAPThl, HHPOPMAIIUIO O TPOBECHUE SKCIIEPUMEHTA.

¢ http://www.internet-scool.ru - caiitr MaTepHEeT — mKOIBI M3maTenbcTBa [IpocBemieHue.
VY4eOHbIi m1aH pazpaboTaH Ha OCHOBE (heaepaTbHOro 6a3MCHOTO YUeOHOTo IIaHa Jis




o0meoOpa3oBaTebHBIX ~ yupexaeHuid P® w  mpencraBiaser  00yacTh  3HAHWM
«MaremaTtuka». Ha caiite npencraBiensl MHTepHET-ypokH 1O anredpe M Hayvanam
aHaJii3a ¥ TEOMETPUH, C BKIIOYAIOT MOATOTOBKY caaun EID .

® http://catalog.alledu.ru/ - Bece obpazoanue. Karanor cchutok

¢ http://som.fio.ru/- B momomp yuurento. Deaepaiiys HHTEPHET-00pa30BAHUS

¢ http://www.school.edu.ru/catalog.asp?cat_ob_no=1165 - Poccuiickuii o6pa3oBarenbHbIN
noprai. Karanor cripaBo4HO-UH(DOPMAITMOHHBIX UCTOYHUKOB

¢ http://teacher.fio.ru/ - Yuutens.py — @enepanusi HHTEpHET-00pa30BaHUs

¢ http://mathem.by.ru/index.html - MaTtemaTtnka online

e http://comp-science.narod.ru/

® http://matematika.agava.ru/

e http://center.fio.ru/som/subject.asp?id=10000191

e http://www.samara.fio.ru/resourse/teachelp.shtml#mate

¢ http://refportal.ru/mathemaics/ Pedeparsl mo maremaruke

¢ http://www.otbet.ru/ /lenaem ypoku BmecTe!

e http://uztest.ru/logoutEI'D mo MaTemMaTuke

¢ http://ege-online-test.ru/ EI'D Onmaitn Tect (MaTreMaTuka)

IInanupyemMbie pe3yabTaThl H3yYeHHUs NpeaMeTa ajaredpnl 7-9 kaace
7 knacc

PAIIMOHAJIBHBIE YU CJIA

OO0yyamuiics HAYYUTCH:
1) noHuMaTh 0OCOOEHHOCTH JIECATHYHON CHCTEMBbI CUMCIICHUS;
2) BiaieTh NOHIATUSIMH, CBA3aHHBIMU C JIETUMOCTBIO HATypaJIbHbIX YHCEIT;
3) BbIpaXaTh 4YHCIa B OSKBUBAJICHTHBIX (oOpMax, BbeIOMpas Haumbosiee MOAXOIIYI0 B
3aBHCHUMOCTH OT KOHKPETHOM CUTYaIlUH;
4) cpaBHUBATh U YIOPSAOYMBATh PalliOHAIBHBIE YUCIIA;
5) BBINONHATH BBHIYMCICHUS C PALMOHAIBHBIMU YHCIIaMH, COYeTas YCTHbIE U HMUChbMEHHbBIE
IIPUEMBI BBIYUCIICHUH, IIPUMEHSATD KAJIBKYJIISATOD;
6) uCHONb30BaTh MOHATHS W YMEHHUS, CBS3aHHBIE C MPONOPLUOHATBLHOCTHIO BETUYMH,
OPOIIEHTaMH B XOJI€ PELICHHs MaTeMaTHYeCKUX 3aJad U 3a/7a4 W3 CMEKHBIX NPEJAMETOB,
BBITNOJHATH HECTIOKHBIE MPAKTUYECKUE PACUETHI.

Ooyuawmuiicst noyuum 603MOHCHOCHLb:
7) nosHakomMumscs ¢ NOSUYUOHHLIMU CUCEMAMU CYUCTEHUS ¢ OCHOBAHUAMU, OMIUYHbIMU OM
10;
8) yenyoums u pazeums npeocmasienuss 0 HamypaibHblX YUCIAX U CEOUCMBAX 0eNUMOCTNU;
9) Hayuumbca ucnonvzoéamv NPUEMbL, PAYUOHATUIUPYIOWUE BbIYUUCTEHUA, Npuobpecmu
NPUBBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPAs NOOXOOAWULL O CUMYAYUU CNOCOO.

JTEMCTBUTEJBHBIE YUCJIA

OOyuarommiicss HAyYUTCH:
1) ucronb30BaTh Ha4YaJIbHBIE MTPEJICTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YHCEIT;
2) BIaieTh MOHITHEM KBaIPATHOT'O KOPHSI, IPUMEHSTH €T0 B BHIYHCICHUSX.
OO0y4aIMACs nOIYYUm 803MOHCHOCHLD:
3) pazsums npedcmasienue O HUCIe U YUCTIOBbIX CUCMEMAX OM HAMYPAIbHbIX 00
OelicmeumenbHblX Yucesl; 0 poiu bIYUCICHUL 8 Yell08e4eCKOU NPAKmuKe;
4) pazsumo u yenyoums 3HAHUSA O OeCAMUUHOU 3aNUCU OeUCMBUMEeNbHbIX Yucel (nepuooudecKue
u Henepuoouueckue opoou).

N3MEPEHUA, IIPUBJINKEHUS, OHEHKHN



OO0yyamuiica HAYYUTCH:
1) ucnonp3oBaTh B XOJ€ PpELICHUS 3a4ad dJIEMEHTapHbIe MPEJCTABICHHS, CBA3aHHBIC C
npUOIMKEHHBIMA 3HAYCHUSIMU BEITUYMH.
O0yuaomiicst noiyuum 603mMoHCHOCHb:
2) noHAmMsb, YUMo UUCLO8ble OAHHblE, KOMOPblE UCNOIbIYVIOMCA O XAPAKMEPUCMUKY 00beKmog
OKpYJfcalowjeco  Mupa, AGIAIMCA  NPeUMyUWecmeeHHO NPUOTUNCEHHBIMY, YMO NO 3aNUCU
NPUOTUINICEHHBIX ZHAYEHULL, COOEPAHCAUUXCIL 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MOICHO CYOUMb O
HO2PEUWHOCIU NPUOTUNCEHUSL
3) nowsamv, ymo nocpeutHoCmb pe3yIbmama GblYUCIEHUL O0NHNCHA OblMb COUMEPUMA C
HO2PEUHOCBIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUE BbIPAYKEHUS
OOyuarommiicst HAyYUTCH:
1) BIameTh TMOHATHUAMH <«TOXIECTBO», «TOXJIECTBEHHOE MpeoOpa3oBaHWE», pellaTh 3aaayd,
coJiepkaiiie OyKBeHHbIEC JaHHbIE; paboTaTh ¢ (hopMyIamH;
2) BBINOJHATH IPeoOpa30BaHuUs BRIPAKCHUH, COJIEPIKAIIUX CTEIICHHU C IIETBIMU MTOKA3aTeIISIMU U
KBaJIpaTHBIE KOPHU;
3) BBIMOJHATH TOKIACCTBEHHBIE TPe0OPa30BaHUs PAIMOHATIBHBIX BBIPAKCHUI Ha OCHOBE MTPABHIT
JIeCTBUI HaJl MHOTOWJICHAMHU M areOpanyecKuMu Apo0sMu;
4) BBIMOJIHATH Pa3JIOKEHUE MHOTOWICHOB HA MHOKUTEITH.
O0yuyarommiicst noyuum 603mMoHCHOCb:
S) Hayuumecsi bINOIHAMb MHOSOUIA208bIE NPEOOPA30BAHUS  PAYUOHANLHBIX BbIPANCEHUL,
APUMEHSS, WUPOKULL HAOOP CnOCOO08 U NPUEMOS;
6) npumenams modtcoecmeeHuble NPeodPA308arUsL Ol peuleHus 3a0ay U3 Pa3iudHbIX paz0enos
Kypca (Hanpumep, 0Jisl HAXOHCOEeHUSA HAUDOIbUUE20/HAUMEHbULE20 3HAYEHUSL BLIPANCEHUS ).

Tema KOJI-BO Y2COB B T.4HCIe KOHTPOJBHBIX
pador

[ToBTOpEHME 3
I'naBa 1. Beipa:xxenusi. ToxknecrBa. YpaBHeHus. 21 2
['naa 2. ®ynkuun 11 1
I'naBa 3. CTeneHs ¢ HATYpaJIbHBIM NOKa3aTeJaeM 11 1
I'maBa 4. MHOro4/1eHbI 17 2
['maBa 5. @opMyJibl COKPAIIEHHOT0 YMHOKEHH I 18 2
I'nmaa 6. CucTeMbl JJMHEHHBIX YPaBHEHUI 14 1
Hrorosoe nmoBropenue 10 1
O01mee K0J1-BO 4acoB 105 10

8 Kuace

N3MEPEHUSA, TIPUBJINKXEHUS, OHEHKHN

OOyuarommiicst HAyYUTCA:

1) umcmosp30BaTh B XOJ€ PEIICHHUs 3a/ad dSJEMEHTapHBbIC MPEACTABJICHUS, CBSI3aHHBIC C

npUOIKEHHBIMY 3HAYEHUSIMUA BEJTUYHH.
OO0y4aIMACs nOIYUUM 803MOHCHOCHID:

2) NOHANb, 4YNMo 4Yucioevle ()aHHble, Komopble UCNONb3YIOMCA onst xapakmepucmuKku 00beKmos
OKpyorcarnmwezco mupa, AGIAIOMCA NpPeuMyuecCmeeHno I’lpu6ﬂu3f€éHHblMu, umo no 3anucu




NPUOTUINICEHHBIX ZHAYEHULL, COOEPAHCAUUXCIL 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MOICHO CYOUMb O
HO2PEUWHOCIU NPUOTUNCEHUSL
3) nowsamv, ymo noOcpeutHOCmb pe3yIbmama GblYUCIEHULl O0HNCHA OblMb COUMEPUMA  C
HO2PEUHOCbIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKUE BbIPAYKEHUS
OOyuarommiicst HAyYUTCH:
1) BIaseTh TMOHATHUAMH <TOXIECTBO», «TOXICCTBEHHOE MpeoOpa3oBaHWE», pellaTh 3aaayd,
coJiepkalie OyKBeHHbIE JaHHbIE; paboTaTh ¢ (hopMyIamu;
2) BBINOJHATH IPpeoOpa30BaHuUs BRIPAKCHUH, COJIEPIKAIIUX CTEIICHHU C IIETBIMHU ITOKA3aTEeISIMU U
KBaJIpaTHBIE KOPHU;
3) BBINOJHATH TOKIACCTBEHHBIE TPe0OPa30BaHuUs PAIMOHAIBHBIX BBIPAKCHUI Ha OCHOBE MPABHII
JeCTBUH HaJl MHOTOWICHAMHU M areOpanyecKuMu Apo0sMu;
4) BBIMOJIHATH Pa3JIOKEHUE MHOTOWICHOB HA MHOKUTEITH.
O0yuyaommiicst noyuum 603mMoHCHOCHb:
S) Hayuumecsi 6bINOIHAMb MHOSOUIA208bIE NPEOOPA306AHUS  PAYUOHATLHBIX BbIPAICEHUL,
NPUMEHSS, WUPOKULL HAOOP CnOC0O08 U NPUEMOS;
6) npumenamv modtcoecmeeHuble NPeodPA308arUs Ol peuleHus 3a0ay U3 Pa3iudHblX paz0enos
Kypca (Hanpumep, 0 HAX0HCOeHUsL HAUOOIbULE20/HAUMEHBLUE20 3HAYEHUSL BbIPANCEHUSL).

OCHOBHBIE ITIOHATHUSA. YNCJIOBBIE ®YHKIINU
OO0yyamuiics HAYYUTCH:
1) moHMMAaTh W HCIMONB30BaTh (HDYHKIIMOHAIBHBIC TMOHITHS U S3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaUYeHM);
2) cTpouTh rpauKU AIIEMEHTAPHBIX (YHKIIHMI; UCCIEA0BAaTh CBOMCTBA YHCIIOBBIX (DYHKIMN Ha
OCHOBE U3YyY€HUs MOBEICHUS UX TPaPHUKOB;
3) moHUMaTh QPYHKIMIO KaK BAXKHEUIITYI0O MATEMATHUECKYIO0 MOJIEINb JIJIsi ONTUCAHUS TIPOIECCOB U
SBJICHUN OKPY)KAIOIIEr0 MHpa, NPUMEHATh (YHKIUOHAJIBHBIM S3BIK JJIS OMNHCAHUA U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEXTY (PU3NIECKUMU BETUIMHAMH.
OO0yyawIMiics noayuum 603MOHCHOCHb HAYYUMbCA:
4) nposooums ucciedo8aHus, CA3AHHbIe C U3VHEHUEeM CBOUCME (QYHKYUl, 8 MOM yucie ¢
UCNONIL308AHUEM KOMNbIOMEPAd; HA OCHO8e 2pAPUKO8 U3YUEeHHbIX (QYHKYyul cmpoums 0Oo.ee
CNIOJHCHBLE 2pAPUKU (KYCOUHO-3A0aHHbLE, C «BLIKOJIOMBIMU» MOYKAMU U M. N.);
5) ucnonvzoeamsv @QYHKYUOHANbHBIE NPEeOCMABLEHUs U CB0UCMBA (QYHKYUL O1d peuleHus
MamemMamuyecKux 3a0ay U3 pasiuiHbix paz0enos Kypcd.

YPABHEHUA
OO0yyamuiics HAYYUTCH:
1) pemaTh OCHOBHBIC BUIBI PALMOHAIBHBIX YpaBHEHUH C OJHOUM MEPEMEHHOW, CHCTEMBI IBYX
YpaBHEHHI C IBYMsI TIEPEMEHHBIMU;
2) mMOHMMAaTh YPaBHEHHE KaK BKHEUIITYI0 MAaTEMATHYECKYIO MOJIENb JJIsl ONUCAHUS U U3ydeHUs
pa3Ho00pa3HBIX peaTbHBIX CUTYAIIMH, PelIaTh TEKCTOBBIC 33a4l ajIreOpandecKuM METOIOM;
3) mpuMeHsTh rpaduuecKkue MPEeACTABICHUS IS UCCICIOBAHUS YpaBHEHHH, MCCIEIOBAaHUS U
pEeIIeHHs CUCTEM YPaBHEHH C IBYMsI TEPEMEHHBIMHU.
O0yuyaromiicst noyuum 603mMoHCHOCb:
4) osnrademv cneyuanbHbIMU NPUEMAMU peulenus YPAGHEHUN U CUCMEM YPABHEHUU; Y8ePeHHO
APUMEHAMb annapam ypasHeHull
0J151 peutenust pazHooOPA3HbIX 3A0ay U3 MAMEMAMUKU, CMENCHbIX NPEOMEmOo8, NPAKMUKU;
5) npumensams epaghuueckue npedcmasienusi sk UCCIe008AHUSL YPABGHEHUN, CUCTeM YPAGHEeHUl,
cooepacawux OykeenHvie Kodghuyuenmoi.



Tema Kou-Bo yacoB | B 1. unciie
KOHTPOJIbHBIX padoT

[ToBTOpEHME 3 1
PanmonansHbIe 1pobu 32 2
KBagpaTHbie KOpHU 25 2
KBanpaTtHble ypaBHEHUs 29 2
HepaBencrtpa 24 2
CreneHsb C LEJIBIM IT0Ka3aTeIeM. DIEMEHTDI 13 1
CTAaTUCTUKU

[ToBTOpEHME 14 1
Bcero 140 11

9 kiacc
HEPABEHCTBA

BbINnyCKHUK HAYYHMTCS:
1) moHWMaTh W TPUMEHATH TEPMHHOJIOTUIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEPAaBEHCTBA, CBOMCTBA YUCIIOBLIX HEPABCHCTB;
2) pemaTh JIMHEHHbBIE HEPABEHCTBA C OJTHOW MEPEMEHHON M UX CHCTEMBI; peliaTh KBaJpaTHbIE
HEPABEHCTBA C OMOPOH Ha rpaduuecKkue MpeICcTaBICHIS;
3) IPUMEHATH ammapar HepaBEeHCTB IS PEIICHHUS 3a1a4d M3 Pa3IMuHBIX pa3iesioB Kypca.
BBINYCKHUK ROIYyYUUM 603MOHCHOCHb HAYYUMBCA:
4) pazHooOpasHbiM NpUéMam OOKA3amenbCmed HEPABeHCMS; YBePeHHO NPUMEHIMb annapam
HepaseHcme O peuleHus PAa3HOOOPA3HbIX MamemMamudeckux 3a0aiy U 3a0a4 U3 CMEeHCHbIX
npeomemos, NPaKmuKu;
5) npumenamo cpaghuueckue npeocmagieHus O0AA UCCLE008AHUS HEPABEHCMS, CUCTeM
HEpaseHCcms, cooeprcauux OyKeeHHvle Kodghpuyuenmol.

OCHOBHBIE ITIOHATHSA. YNCJIOBBIE ®YHKIINU
BbInyCKHUK HAy4YUTCH:
1) moHMMAaTh W HCMONB30BaTh (DYHKIIMOHAIBHBIC TMOHITHS U S3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaUYeHM);
2) cTpouTh rpauKU AIIEMEHTAPHBIX (YHKIIHMI; UCCIEA0BAaTh CBOMCTBA YHCIOBBIX (DYHKIMN Ha
OCHOBE M3YYCHUS TIOBEACHUS UX TPAPHKOB;
3) moHUMaTh QYHKIIMIO KaK BAXKHEUIITYI0O MATEMATHYECKYIO0 MOJIENb JIJIsi ONTUCAHUS MIPOIECCOB U
SIBJICHHI OKPYXKAIOMIET0 MHUpPA, TPUMEHITh (YHKIMOHAIBHBIA S3bIK JUISI ONHCAHUS W
WCCJICIOBAHMSI 3aBUCUMOCTEH MEX Ty (PU3NISCKUMU BETUIMHAMH.
BbINYCKHUK ROIYYUM 603MONCHOCHIb HAYUUMBCA:
4) nposooums uccied08aHus, CA3AHHbBIE C U3VHUEHUEeM CBOUCME (QYHKYUl, 8 MOM uucie ¢
UCNONb308AHUEM KOMNbIOMeEPA; HA OCHOBe 2papuKros usyueHHvlX QYHKyuil cmpoums Oolee
CNIOJHCHBLE 2pAPUKU (KYCOUHO-3A0aHHbLE, C «BLIKOJIOMBIMUY» MOYKAMU U M. N.);
5) ucnonvzoeamv GyHKYUOHATbHBIE NPEOCMABIeHUs U CE0UCMEa QYHKYull 01 peuleHus
MamemMamuyecKux 3a0ay U3 pasiuiHbix paz0enos Kypcd.

YUCJOBBIE NOCJIEAOBATEJBHOCTHU

BbINyCKHUK HAYYHTCS:
1) moHMMarp W MCHOJB30BaTh S3bIK ITOCJIEIOBATEIBHOCTEN (TEPMHUHBI, CHMBOJUYECKHE
0003HaYCHHS);



2) npuMeHSTh (POpPMYIIBI, CBSI3aHHBIE ¢ apUPMETHICCKON U TE€OMETPHUIECKON MPOTPECCUsIMU, U
anmapar, cOpMUPOBAHHBIN TIPU M3YYCHHUH JIPYTUX pa3leloB Kypca, K PElIeHUIO 3a/1ad, B TOM
YHCIIe C KOHTEKCTOM U3 PeaJIbHOM KU3HHU.
BuinyckHuk nonyuum 603M0MCHOCHb HAYYUMBCA:
3) pewamsv KOMOUHUPOBAHHbBIE 3A0aUU C NPUMEHEeHUeM (OPMYI N-20 YleHA U CYMMbl NepebiX N
YleH08 apugmemuueckol U 2eoMempudecKol Npocpeccuti, NpUMeHAs NpU >MOM annapam
VpasHeHuil U HepageHCcms;
4) nonumamov apu@memuyecKyro u 2eoMempuieckyro npoepeccuu Kaxk QyHKyuu HamypaibHo20
apeymenma, cgs3bl8ams apupmMemuieckyio npocpeccuro ¢ TUHeUHbIM POCHOM, 2e0MempPUiecKyio
— € 9KCNOHEHYUATLHBIM POCTIOM.

OIIUCATEJIBHASA CTATUCTUKA
BbINyCKHUK HAy4YyuTCS HCIIOJIB30BaTh MPOCTEHINKE CIMOCOOBI TPEICTABICHHUS W aHaIu3a
CTaTUCTUYECKUX JTAHHBIX.
BBINYCKHUK 10IYYUM 803MONACHOCIb NPUOOPECMU NEPEOHAUATbHBIL ONbIM Op2aHu3ayuu coopa
OaHHLIX NPU  NPOBEOEHUU ONpoca OOWeCM8EeHHO20 MHEHUs, OCYWeCmeIamyb Ux aHalu3,
nPeoCcmasiaims pe3yibmamsl Onpoca 8 eude mad.auybsl, OUASPAMMDYL.
C/IYYAHHBIE COBBITHA H BEPOATHOCTD
BBINyCKHUK Hayuumcsi HAxooums OMHOCUMENbHYIO 4aCmOomy U GePOAMHOCMb CAYYAUHO20
coobImusi.
BBINYCKHUK ~ 1OAYYUM  803MOMNCHOCMb — NpUOOpecmu  Onblm  NPOBEOeHUs.  CYUAUHBIX
IKCNEPUMEHNO8, 8 MOM YUCIe C HOMOWBIO KOMNbIOMEPHO20 MOOENUPOBAHUS, UHMEPNPEemayuu
Ux pe3yn1bmamos.

KOMBHHATOPHKA

BBINYCKHUK HaAyuumcs peuams KOMOUHAmopHbvle 3a0aiu Ha HAX0HCOeHUe YUCIA 00beKMOo8 Uil
KOMOUHAUUIL.
BuvinyckHuk nonyuum 603MONCHOCMb HAYYUMbCS HEKOMOPLIM CReYUATbHBIM NPUEMAM PeUuleHUs]
KOMOUHAMOPHBIX 3A0aH.

Tema Kon-Bo yacos | B 1. uncie
KOHTPOJIbHBIX pa0doT
BBonHOe nnoBTOpEHME 2
KBanpartuunas ¢pyHxus 30 2
YpaBHEHMs U HEPABEHCTBA C OJJHON 18 1
MepEMEHHOMN
YpaBHEHHUs U HEPABEHCTBA C IBYMs 24 1
IIEPEMEHHBIMU
Apudmernueckas u reoMeTpudecKas 20 2
IIPOrpeccuu
DneMeHTHl KOMOMHATOPUKH U TEOPUHU 19 1
BEPOSATHOCTEM
Hrorosoe nosropenue. Pemenve 3ana4 rno 23 1
kypcy VII - IX knaccoB
O01ee KOJIMYECTBO YACOB 136 8




CucreMa OlleHKH ILJIAHUPYEMbIX Pe3YJIbTATOB

OuyeHnKa ycCmHbIX 0MEen o6 00y4aouuxcs
OTBeT OLIEHUBAETCH OMMEMKOU «5», €CJIA 00yYAO MM CS:

IIOJTHO PAacKpbUl COJEpXKAHME Marepuana B 00beMe, MPEeIyCMOTPEHHOM IpOrpaMMoN H
Y4EOHHMKOM, U3JI0XKHMJI MaTepual TIPaMOTHBIM SI3bIKOM B  OIPEJEJIEHHOW JIOTUYECKOU
NIOCJIE0BATENBHOCTH, TOYHO MCIOJIb3Ysl MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
NPaBUJIBHO BBIOJHUI PUCYHKH, YUEPTEXHU, TPAPHUKH, COYTCTBYIOIINE OTBETY;

II0Ka3aJ yMEHUE WIITOCTPUPOBATh TEOPETUUECKHUE MTOJI0KEHHSI KOHKPETHBIMU ITPUMEpPaMH,
IIPUMEHATH UX B HOBOM CUTYyallMH IIPU BBIITOJIHEHUN IPAKTUYECKOTO 3aJaHMS;
IIPOJEMOHCTPUPOBAJI YCBOCHUE PAHEE U3YUYEHHBIX COIYTCTBYIOIIUX BOIIPOCOB,
c(OPMHPOBAHHOCTh U YCTOHYHMBOCTH UCTIOIB3YEMBIX NPH OTPAOOTKE YMEHHUI U HaBBIKOB;
OTBEYAJl CAMOCTOSITEIILHO 0€3 HaBOISIIMX BOIIPOCOB yuuTesns. BO3MOXXHBI 0/1HA - JBE
HETOYHOCTHU IIPHU OCBEILCHUH BTOPOCTENICHHBIX BOIPOCOB UJIU B BBIKJIAJKAX, KOTOPBIC YYEHHUK
JIETKO MCIPABUJI 110 3aMEYaHUI0 YUUTENS.

OTBeT OlleHUBAaeTCsA OTMETKOH «4», ecIn

OH YZIOBJICTBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha OLIEHKY «5», HO MPU TOM UMEET OJIUH U3
HEIO0CTAaTKOB:

B U3JIOKEHUU JIOMYIIEHBI HEOOBIIHNE MTPOOEITbI, He UCKA3HUBIIINE MATEMATHUECKOE COCPKAHIE
OTBETA,

JIOTYIIEHBI OJTMH — JIBa HEJI0YETa NMPU OCBEIIICHUU OCHOBHOTO COJICP)KaHMS OTBETA,
UCIIPaBJIEHHBIE 110 3aMEYAHUIO YUUTEIS;

JOTTYIIIEHBI OIrOKa 1k 6oJiee ABYX HETOYETOB IPHU OCBEIICHUH BTOPOCTEIICHHBIX BOIIPOCOB
WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC 110 3aMEUaHUIO YIUTEIS

OtMeTKa «3» CTaBUTCS B CJIEYIOIINX COYYAAX:

HETOJTHO MJIM HETIOCJIeIOBATEILHO PACKPBITO COACPKAHKME MaTepHala, HO TToKa3aHo o01ee
MMOHUMAaHUE BOMPOCa U MPOAEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHbIE JJISl JaTbHEUILIETO
YCBOEHHSI TPOrPaMMHOT0 MaTepuana (onpeaeneHube «TpedoBaHUsIMH K MaTeMaTHUECKOM
MOJATOTOBKE YYaIIUXCSI»);

MMEJTUCH 3aTPYIHCHUS WM IOMYIIEHBI OMMOKH B ONIPEACIICHUH MTOHATHM, UCIIOh30BaHUH
MaTeMaTHHGCKOﬁ TepMI/IHO.HOI‘I/II/I, qepTexcax, BBIKJIaIKax, I/ICHpaBJIeHHBIe ITIOCJIC HECKOJIBKUX
HaBOJISIIIIMX BOIIPOCOB YUUTEJIS;

YYEHUK HE CIPABHIICS C TPUMEHEHUEM TE€OPUU B HOBOM CUTYAIlUH MPU BHITOJIHEHUU
HpaKTI/I‘ICCKOI‘O 3alaHuA, HO BBIIIOJIHUII 3a1aHUA O65I3aTeJII>HOFO ypOBHSI CJIOXXHOCTH 110 HaHHOﬁ
TEME;

MIPU 3HAaHUM TEOPETHYECKOTO MaTepualia BhIsIBIIEHA HEJ0CTaTOYHAs CHOPMUPOBAHHOCTH
OCHOBHBIX yMeHI/Iﬁ 1 HABBIKOB.

OTMeTKa «2»CTABUTCS B CJEAYIOUIHX CJAyYasix:
HE PacKpBITO OCHOBHOE COJIep KaHHEe yueOHOro MaTepuana;

00OHapy»XEHO He3HAHUE WIIM HEIIOHNMAaHHNe YICHHKOM OOoJbIIeH HiIH HanboJsiee Ba)KHON JacTH
y4eOHOT0 MaTepuana;



. JOMYIICHbI OMMOKU B ONpEACICHUU TOHSATHHA, MPU HMCIOIb30BAaHUM MaTeMaTHYeCKOH
TEPMUHOJIOTHH, B PUCYHKAX, YepTeKaxX WIM rpapuKax, B BBIKIAJKAX, KOTOPbIE HE UCTIPABICHBI
[10CJIE HECKOJIBKUX HABOAAIIUX BOIIPOCOB YUUTEIIS.

Oyenka nucomenHvlx pabom 00y4aAKOIUXCS

OTMeTKAa «5»CTaBHTCS, €CJIH:

o paboTa BBIMOJHEHA MOTHOCTHIO;
. B JIOTUYECKHUX PACCYKJEHUAX U 000CHOBAHUH PEIICHUS HET MPOOESIOB U OIMHUO0K;
o B PEIICHUU HET MaTEeMaTHYECKUX OIMMOOK (BO3MOXKHA OJJTHA HETOYHOCTb, OITUCKA, HE

ABJIAOIIAACA CICACTBUEM HC3HAHUA UJIW HCIIOHUMAaHUA yqe6H0r0 MaTepI/Iana).

OTMeTKa «4» cTaBUTCH, €CTIN:

. paboTa BBINOJIHEHA MTOJTHOCTHIO, HO 0OOCHOBAHUS 1IAr0B PEIICHHs HEAOCTATOUHBI (€CITH
yMeHHue 000CHOBBIBATh PACCYKACHUS HE SBISUIOCH CIICIIUATIBHBIM 00BEKTOM MTPOBEPKH);
. JOMyIIeHa OJTHa OIMOKa WK J1Ba-TPH HEJ0YeTa B BHIKIIAIKAX, pUCYHKAX, YepTexax WIn

rpadukax (eciiv 3TH BHJIbI paOOTHI HE SBJISUTHCH CIIEITUAIBHBIM 00BEKTOM ITPOBEPKH).
O1MeTKa «3» CTaBUTCS, ECIIN:
®  JIOMYIICHBI 00JIee OJTHON OMTMOKHU HITH OoJiee JBYX-TPEX HEJIOUYETOB B BBIKIIAKAX,
yeprexax Win rpadukax, HO y4alluiics BiajgeeT 00sS3aTeIbHBIMA YMEHUSIMH T10
MPOBEPSAEMON TEME.

OTMeTKa «2» CTaBUTCS, ECIIN:

® JIONYLICHBI CYIIECTBECHHbBIC OIMOKH, MOKA3aBIINE, YTO yYAIIUICs HE BIaJeeT
e 00s3aTeNbHBIMU YMEHUSMHU T10 JAaHHOM TeMe B MOJIHOM Mepe.

Kpurepun ommodox

K rpy0biM ommdkaM oTHOCATCS OMHUOKK, KOTOPhIE 0OHAPYKUBAIOT HE3HAHUE YIAIIUMHCS
dbopMyI1, MpaBUJl, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHHE UX MPUMEHSTH; HE3HAHHUE PUEMOB
pelIeHus 3a/1a4, pacCMaTpUBAaEMBbIX B yUeOHHKAX, a TAKKE BHIYMCIUTEIbHbBIE OITHMOKH, €CTH OHU
HE SABJISIFOTCS ONIUCKOM;

K Herpy0bIM oIMOKaM OTHOCATCS: TIOTEPs] KOPHS WA COXPAHCHHUE B OTBETE MOCTOPOHHETO
KOpHSI; OTOpackiBaHWEe 0€3 00BSICHEHUH OJTHOTO U3 HUX U PAaBHO3HAYHBIC UM,

K HeoueTam OTHOCATCSI: HEpALMOHAIBHOE PEIICHUE, OMUCKH, HEIOCTATOYHOCTh WU
OTCYTCTBHE MOSICHEHHI, 000CHOBAHHI B PEIICHUSX.



