MYHUIMITAJIBHOE KA3EHHOE OBIIIEOBPA3OBATEJBLHOE YYPEXK/IEHUE
« BUXOPEBCKAS BEYEPHSASA (CMEHHAS) OBIIEOBPA30OBATEJ/IbBHASA

HIKOJIA»
PACCMOTPEHO YTBEPXIAIO
Ha 3acemanum negarormnyeckoro [Tpukas Ne 29\3
COBETa oT « 30 » utons 2017 r.
MKOY «Buxopesckas BCOLI» Hupexktop MKOY
ITporoxoin Ne 6 «Buxopesckas BCOIL»
ot 30.06.2017 r. CrpenkoBckas C.H.

Pabouas mporpamma
y4eOHOT0 IIpeaMeTa

«anareopa U Hadajga aHaJIu3a»

s ygammxces 10,11,12 kmaccos

Oobpa3zosamenvHasn 001acmb: «(KMAMEMAMUKA»

PazpaboTana:

yuntenb Mepmmna Onbra
Huxonaesna,
COOTBETCTBHUE
3aHUMAaeMOU TOJKHOCTH



IHosicuuTeabHAA 3aNMCKa
Jannast paboyasi mporpaMma cOCTaBjieHa Ha OCHOBaHHHM HOPMATHBHO-TIPaBOBOI 0a3bl
denaepanbHOTO U PETHOHATIHLHOTO YPOBHEH:
JTOKYMEHTHI (peZiepaibHOr0 YPOBHSI:
- ®enepanbHblil 3aKoH 0T 29 nexadps 2012 r. Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepanuny,

—  Haumonansnas oOpa3oBatenbHas nHunuatuBa «Haira HoBas mikosiay [DIEKTPOHHBIN
pecypc]: YrBepxkaena IIpesunentom Poccuiickoit @enepanun 04 despans 2010 r. IIp-271 -
OdunmanbHelil caiit MunHCcTepcTBa 00pazoBanus U Hayku Poccuiickoil Gpenepammm.

—  IIpukaz MunuctepctBa obpazoBanus Poccum ot 05 mapra 2004 r. Ne 1089 « O6
YTBEpXACHUN (enepaJbHOr0 KOMIIOHEHTAa TOCYIAapCTBEHHBIX CTAHAAPTOB HAYallbHOTO,
OCHOBHOT'0 OOIIETro M CpeTHero (IOJIHOTO) 00IIero oOpa3oBaHus

—  Ilpuka3 MunucrepctBa oOpa3oBanus u Hayku P® Ne 253 ot 31.03.2014 roma « O0
yTBEpKJIeHUU (eiepalbHbIX NepeyHell y4eOHUKOB, PEKOMEHOBaHHBIX K MCIIOJIb30BAHUIO TIPU
peaqu3aliyd HMMEIOIIHUX TOCYAApCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTENbHBIX IPOrpaMm
HA4YaJIbHOT'0, OCHOBHOTO 001ero, cpeaHero oobmero oOpa3oBaHus» ( B pPeAaKIUU MPUKA30B
Muno6puayku Poccun ot 08.06.2015 r. Ne 576, ot 28.12.2015 r. Ne 1529, ot 26.01.2016 1. Ne
38)

—  Ilpuka3 MunucrepcrBa o0pa3oBanus u Hayku Poccuiickoii @eneparuu ot 30.08.2013
rona Ne 1015 « O6 yrBepxkaenuu [lopsigka opranu3anuu U OCYIIECTBICHHUS 00pa30BaTEIbHON
JESTEIIbHOCTH IO OCHOBHBIM 00IIe00pa3oBaTebHBIM IPOTrpaMMaM HadajabHOTO O0OIIero,
OCHOBHOT'O OOIIIETO U CPpeHEro 001Iero 00pa3oBaHms»

—  «CaHuTapHO-3MIHEMHUOJIOTHYECKIE TPeOOBaHUS K YCIOBHSIM W  OpraHHU3aINH
o0ydeHus B 00meoOpazoBaTenbublXx yupexaeHusx» (CaulluH) 2.4.2.2821-10, yrBepxkaeHHBIN
[TocranoBnenuem ['naBHoro I'ocynapctBeHHoro canutapaoro Bpada PO ot 29.12.2010 r. Ne
189. ITocranosinenne ot 24.11.2015 roma Ne 81 « O BHecenuu m3meHeHuil Ne 3 B CaulluH
2.4.2.2821-10 « CanuTapHO- SMUIEMHOJIOTHYECKHE TPEOOBAHMS K YCJIOBHSM OpraHU3aIluu
o0ydeHus, coepkanusi B 0011eo0pa3oBaTeIbHbIX OPTraHU3aAIHIX>

— Ilucemo MunucrepctBa obpazoBanust U Hayku P® ot 19.04.2011 r. Ne 03-255 «O
BBeeHNN  DenepanbHOr0  rocydapCTBEHHOro  00pa30BaTEIbHOrO  CTaHAapTa OOLIEero
00pa3oBaHU».

JIOKYMEHTBI perMOoHaIbHOTO YPOBHS:

- IIucekmo MunucrepcrBa obpaszoBanusi Mpkyrckoit obmactu u CiaykObl MO KOHTPOJIO M
Haa30py B cdepe obpazoBanus Mpkyrckoit obmactu Ne 55-37-7456 ot 22.07.2016 r., Ne 75-
37-1405/16 ot 22.07.2016 r. « O ¢dopmupoBaHMHM y4eOHOTO IUIaHA, IUIAHA BHEYPOYHOU
JeSITEIIbHOCTH 00pa3oBaTeNbHBIMU oOpranuzanusMu Mpkyrckoit obmactu Ha 2016-2017
y4eOHBIHN TO1»

— Tlonoxenne o0 aBTOPCKUX MeNAarorud4eckux pa3paboTkax, MpHKa3 TJIABHOTO
yrpaBieHus: 001iero u npodeccuoHanbHoro oopaszosanus Upkyrckoi odmactu ot 25.06.2004
r. Ne 1163.

—  IIuceMmo cimyx0bI IO KOHTPOIIO U HA/30pY B chepe obpazoBanus MpkyTckoit obiactu
ot 15.04.2011 r. Ne 75-37-0541/11 «O pabouux mporpamMmmaxy.

JlokyMeHTBI YpOBHSI 00pa30BaTEIbHOTO YUPEKACHUS:

-YcraB MKOY «Buxopesckas BCOIy,

- OcHOBHas oOpa3oBarenbHas MporpaMmMa cpeaHero obmiero oopazopanuss MKOY
«BuxopeBckas BeuepHsis (cMeHHast) oOmeoOpasoBarenbHas mkona» 2017-2020 r.r., ( npuHATas
penieHreM neaarorndeckoro copera npotokois Ne 5 ot 30.05.2017 r., yrBepxkaeHa npukazom Ne
19\ ot 30.05.2017 1.)

- Yuebnsiii iian MKOYVY «BuxopeBckas BeuepHsis (CMeHHas1) o01ieo0pa3oBaTesibHAs MIKOJIay ,
peanu3yIoNInii mporpamMmbl cpeaHero odmiero oopazoBanus Ha 2017-2018 yuebnoro roga,(
MIPUHSATBIN pelIeHrneM negarorunaeckoro copera npotokosn Ne 5 ot 30.05.2017 rona,
yTBepxaeHHbIi mpukazoM Ne 19\2 ot 30.05.2017 roxa).



Craryc 10KyMeHTa
Pabouas mporpamMma 1o MaTeMaTHKE COCTaBJICHA Ha OCHOBE (peliepaibHOTO KOMIIOHEHTA
rOCYJapCTBEHHOTO CTaHIapTa OCHOBHOT'O O0IIEro 00pa3oBaHuUsI.
Jlannast paboyast mporpaMmma opueHTHpoBaHa Ha ydamuxcs 10-12 kimaccoB u peanusyercst Ha
OCHOBE CJICIYIOIIUX JOKYMEHTOB:
1. Tlporpamma st 0611e00pa3oBaTEIbHBIX IIKOJ, TAMHA3UHN, JTUIICEB:
Coopnuk "I[Iporpammsl 115 00111€00pa30BaTEIbHBIX MIKOJI, THUMHA3U M, JTUIICEB:
Maremaruka. 5-11 xn.// Cocr. I'M.Ky3nenoBa, H.I'. MuntoK. - 3-€ U31., CTEPEOTHII.-
M. Jlpoda, 2002;6-¢ uza. — 2010r.
2. CranaapT OCHOBHOT'O 00IIero oOpa3oBaHMs [0 MaTeMaTHKE.
Cranmapt cpennero (IoHOTro) oo1ero oopa3oBaHus 1Mo MaTeMatuke // MaTemaTuka B
mkojie-2004r,- Ne 4 - ¢.9
Pabouass mporpamMma KOHKPETH3UPYET COJCp)KaHUE TNPEJAMETHBIX TeM 00pa30oBaTeIbHOTO
CTaHJapTa U JAaeT pacrpeaeieHne yaeOHbIX YacoB MO pa3zienaM Kypca.

Pabouast nporpaMMa BBITIOJTHSET JBE OCHOBHBIC ()YHKIIUU:

Hnghopmayuonno-memoouueckan byHKIMSA MIO3BOJISIET BCEM YYaCTHHUKAM
00pa30BaTeILHOTO Tpolecca TMOJIYYHTh MPEJACTABICHUE O IIeNsAX, COACPKaHUH, OOIIeH
CTpaTeruyl OOYYEHUS, BOCIHTAHUS W PA3BUTHS YYAIIUXCS CPEICTBAMH JIAHHOTO Y4eOHOTO
npeaMera.

Opzanusayuonno-naanupyrouwiaa GyHKIHS —TPEIyCMAaTPUBAET  BBIICICHUE  HTAIlOB
o0y4eHHsI, CTPYKTypUpOBaHHE Y4YeOHOIO Marepuaja, ONpEIeNiCHHEe ero KOJWYCCTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTHUK Ha KaKIOM M3 JTaloB, B TOM YHCJE JUIA COJEPKATEIHHOTO
HAIIOJTHEHUS IPOMEKYTOYHOM aTTECTAIMH YUAIIUXCSl.

MecTo npeamera B ¢eiepaabHOM 0a3UCHOM y4eOHOM MJIaHe
CornacHo denepanbHOMYy 0a3MCHOMY Yy4eOHOMY IUIaHY Il 00pa30oBaTEIbHBIX YUPEIKICHUN
Poccuiickoit @exepanny Ha U3y4eHHE MaTEMATHKH HAa YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHHS
orBoaurcd 2 4 B Hexenro 10, 11 u 12 xnaccax.

[TpumepHas nporpamma paccuutana Ha 270 yueOHBIX 4acoB (Ha anreOpy u reomerpuio). B
HacTosel paboueil mporpaMMe U3MEHEHO COOTHOILIEHHE YacOB Ha M3YYEHHUE TEM, UCKIIIOUECHbI
TEMBl DJIEMEHTOB CTAaTHCTUKH, TaK KaK JaHHBIE TeMBl paccMaTpuBaioTcs B 7-9 Kiaccax,
(monpobnee pacnucano B CofiepKaHuu TeM y4eOHOTro Kypca).



3agaum yyeOHOro npeamera

[lpy u3ydyeHuu Kypca MaTeMaTHKd Ha 0a30BOM YpOBHE MPOJOJDKAIOTCS W IMONy4YaroT
pa3BUTHE COJEP)KATENbHBIE JINHUU: «Anzedopa», «DynKkyuu», «Ypasnenusa u HepaseHcmeay,
«Inemenmol KOMOUHAMOPUKU, MeEOPUU BEPOAMHOCHMEIl, CHMAMUCMUKY U 102UKUY», BBOIUTCS
munus «Hauana mamemamuueckozo ananusa». B paMkax yKa3aHHBIX CONEP)KATEIbHBIX JIMHUAN
pelaroTes CelyoMe 3a1a4n:

4 CUCTEMAaTH3alMsl CBEICHNUN O YMCIIaX; U3yYEHUE HOBBIX BUOB YMCIIOBBIX BBIPAXKCHUN H
(dopMyIT; COBEpPIICHCTBOBAHWE MPAKTUYECKUX HABBIKOB M BBIYUCIMTEIBHON KYJIBTYPHI,
pacuIMpeHre U COBEPILIEHCTBOBAHHUE ajreOpanyeckoro ammnapara, cOpMUPOBAHHOIO B
OCHOBHOHl  IIKOJE, M €ro IpPUMEHEHHE K PpELICHUI0 MaTEeMaTHYeCKUX U
HEMAaTEMAaTUYECKUX 3a/1ay;

4 pacIIMpeHre M CHUCTeMaTH3alusl OOIMX CBEIEHUH O (YHKIUSAX, MOMOJHEHHE Kiacca
u3ydaeMbIX (DYHKIMHA, WUIIOCTPALUs IIUPOTHI NMPUMEHEHUs (QYyHKIMHA A ONMCAaHUS U
U3YYEHHUS PEANIbHBIX 3aBUCHMOCTEH;

4#pa3BUTHE IMIPEACTABICHUM O BEPOSITHOCTHO-CTATUCTHUUECKUX 3aKOHOMEPHOCTSAX B
OKpY’KaroIllleM MUPE, COBEPILIEHCTBOBAHUE UHTEIUIEKTYAIbHBIX U PEUYEBBIX YMEHUI MyTEM
o0oraieHs: MaTeMaTHYEeCKOI'0 SI3bIKa, Pa3BUTHUS JIOTHYECKOTO MBIIUICHUS;

4 3HaKOMCTBO C OCHOBHBIMH HJIEIMU U METOJJaMH MaTeMaTH4YECKOI'O aHAJIN3a.

Hean

H3yuenue mamemamuxu nHa 6a3060m ypoene cpeoneo (noiHo20) 0ouyezo 00pa3oeanus
HANPAaeeHo HaA O00CMUMCEHUEe CeOYIOUUX Henell:

. (popMupoBaHuUe NMpeaCTABJIEHHH O MAaTEeMAaTUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CPE/ICTBE MOJICTTUPOBAHUS SIBICHUN U TIPOLIECCOB, 00 UIEAX U METOJIaX MaTeMaTHKH,
. pa3BHTHE  JIOTHYECKOTO  MBIIUICHUS,  TMPOCTPAHCTBEHHOI'O  BOOOpa)KeHUS,

QITOPUTMUYECKON KYJIBTYphl, KPUTUYHOCTH MBIIIJICHAS Ha ypPOBHE, HEOOXOIMMOM ISt
Oyaymeit mnpodeccuOHaTbHOW JEesATEeIbHOCTH, a TaKXe IOCIeAYIOIero oOydeHus B
BBICIIEH IITKOJIE;

. OBJIa/ICHMe MaTeMaTHYeCKUMH 3HAHHMSIMH M YMEHHSIMHM, HEOOXOJWMBIMH B
MIOBCEHEBHOM KM3HH, JJISI M3YYCHHUsS INKOJBHBIX €CTECTBEHHOHAYYHBIX IUCIMIUIMH Ha
6a30BOM ypOBHE, JUIsl OJIY4YeHUs1 00pa3oBaHMs B 00JaCTAX, HE TPEOYIOUIMX YIriyOIeHHON
MaTeMaTHYECKOH MOITOTOBKH;

. BOCIIMTAHUE CPEACTBAMH  MAaT€MaTHKH  KYJIbTypbl  JIMYHOCTH, TOHMMaHUS
3HAYMMOCTH MAaTeMaTHKH Il HayJYHO-TEXHHYECKOTO IpOrpecca, OTHOIIEHHS K
MaTeMaTHKe KaK K 4acTH OOIIEYeNIoBeYecKOl KylbTyphl Yepe3 3HaKOMCTBO C HUCTOpHEH
pa3BUTHS MaTEMATHUKH, BOJIOIIMEH MaTeMaTHYECKUX UJICH.

Ooweyueonvie ymenus, Ha8bIKU U CNOCOOBL OeameabHOCmU

B xozme ocBoeHMs colepikaHUsS MaTeMaTHYeCKOro OOpa30BaHMs ydallluecs OBJIa/IeBalOT
pa3sHOOOpa3HBIMU CIIOCOOAMU JIEATEILHOCTH, IPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

MOCTPOCHUS M MCCIEJOBAaHUS MaTeMaTHUYeCKUX MOJENe A OMMCaHUs U PEeLIeHHs
IPUKIAIHBIX 337a4, 3a7a4 U3 CMEXHBIX TUCIUILINH;

BBINIOJIHEHHUS M CAMOCTOSITEJIbHOIO COCTABJICHUS] AJTTOPUTMHYECKUX NMPEANUCAHUN U
HHCTPYKIMH HAa MAaTeMaTH4YeCKOM MaTepHaJie; BBINOJHEHUSI PacyeTOB NPAKTHYECKOIro
XapakTepa; UCNOJb30BAHUSI MATEeMaTH4YeCKUX GOpMY.J M CAMOCTOATEILHOIO COCTABJICHHUS
(¢opmy.1 Ha 0CHOBe 00001IEHUSI YACTHBIX CIy4aeB U IKCIEPUMEHTA;

CaMOCTOSITENIbHON paboThl ¢ HCTOYHUKAMU MH(pOpMauu, 0000IIeHNs U CUCTeMaTU3allH
NOJy4eHHOM nH(pOpMAalUY, UHTETPUPOBAHUS €€ B JIUYHBIN OIBIT;



MPOBEJCHHUS JIOKA3aTENbHBIX PACCYKIEHUH, JOTHUYECKOT0 OOOCHOBAHHUS BBIBOJIOB,
pa3IMyeHusT JIOKA3aHHBIX M  HEJOKA3aHHBIX  YTBEPXKICHHUM, apryMEHTUPOBAHHBIX U
OMOIIMOHAIBHO YOSIUTETHHBIX CYXKICHUH;

CaMOCTOSTEJIbHOW M KOJUIEKTUBHON [1€ATEIbHOCTH, BKJIOUEHHUS CBOUX pE3YyJbTaTOB B
pe3ynbTaThl PabOTHI TPYIIIBI, COOTHECEHHE CBOETO MHEHHS C MHEHHEM JPYTUX YYaCTHUKOB
y4eOHOTr0 KOJUIEKTHBA U MHEHUEM aBTOPUTETHBIX HCTOYHUKOB.



OCHOBHOE COJIEPXAHUE
(210 4ac)
AJITEBPA (40 uac)

Kopuu u crenenn. Kopenn crenenu N>1 u ero cpoiicrta. CTeneHb ¢ palMOHAIbHBIM
IoKaszaTeseM U ee cBoiicTBa. [loHsATHE O cTeneHu ¢ JeHCTBUTENbHBIM MOKa3arenem. CBoiicTBa
CTEINEHU C ACHUCTBUTEIBHBIM IMOKA3aTEIEM.

Jlorapudm. Jlorapudm uymcma. OcHoBHOE Norapudmuveckoe ToxaecTBo. Jlorapupm
MPOU3BEJICHUSA, YaCTHOTO, CTEMEHH; NEepexXoJ K HOBOMY OCHOBaHHUIO. JleCATHYHBIA U
HATYpaJIbHBIH JIOrapu(Mbl, YUCTIO €.

IIpeodpa3oBanusi mNpocTelIMX BbIPAKeHHWil, BKIIOYAIMUX apudMeTHuIecKue

orepaiuy, a Tak)Ke Olepalvio BO3BEACHHSI B CTENIEHb U ONEPALIUIO JIOTapu(pMUPOBAHUS.

OcHoBbI TpuronoMerpuu. CUHyC, KOCUHYC, TAHT€HC, KOTAHT€HC ITPOU3BOJIBHOTO YTJIA.
Panunannas wmepa yria. CuHYC, KOCHHYC, TaHI€HC M KOTaHreHC uwuciia. (OCHOBHbIE
TPUTOHOMETpPUYECKHE TOxkaecTBa. DopMyibl npuBeneHus. CHHYC, KOCHHYC U TaHT€HC CYMMBI U
pazHocTH JBYX yrjioB. CHMHYC M KOCHHYC ABOMHOrO yria. dopmyibl MOJIOBUHHOIO YIJA.
[TpeoOpazoBaHuss CyMMBI TPUTOHOMETPUYECKHX (PYHKIIMIA B TPOU3BEIICHUE W TIPOU3BEICHUS B
cymmy. BrIpaskeHue TpUroHOMETpHUYECKHX (PYHKIIMI Yepe3 TaHI€HC MOJOBHHHOI'O apryMeHTa.
[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BbIPAKEHUI.

[Ipocreiiline TPUrOHOMETPUUECKUE YPABHEHUSI U HEPABEHCTBA. APKCUHYC, apKKOCHHYC,
ApPKTaHTEHC YHCIIa.

®YHKIINN
(30 uac)

Oynkuuu. OO6nacTb oONpeneneHuss M MHOXKECTBO 3HaueHuil. ['paduk ¢yHkuum.
[Toctpoenue rpadukoB (QyHKUMH, 3alaHHBIX pa3iUYHbIMH criocoOamu. CBoMCTBa (QYHKIUIL:
MOHOTOHHOCTb, YE€THOCTh M HEYETHOCTb, MEPHOAMYHOCTb, OTPAHUYEHHOCTb. [IpoMexyTKu
BO3pacTaHWs W YOBIBaHUS, HauOoJbllee W HaWMEHbIIEee 3HAYEHHUS, TOYKH DJKCTpEeMyMma
(JlokampHOTO ~ MakCMMyMa M MUHMMYMa). ['paduyeckas wuHTepnperauus. [Ipumepst
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH B PEATbHBIX MPOIECCaX U SBICHUSX.

ObpatHas Qynkius. Ob6nacte ompeneneHUs M 00JIaCTh 3HAYEHUH OOpaTHOW (YHKLUU.
I'paduk oObpaTHOU HyHKIUH.

CrenenHas (GyHKLHUS C HATYpaJbHBIM ITOKa3aTeseM, e€ CBOUCTBA U Irpaduk.

BepTukanpHbie 1 TOPH30HTAIBHBIC aCUMITTOTHI TpaduKoB. ['paduku 1poOHO-TMHEHHBIX

GbyHKLINH.

Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpaQUKU; IEPUOAUYHOCTH, OCHOBHOM

nepuos. [TokazarenbHas QyHKIUS (IKCIIOHEHTa), €€ CBONCTBA U IpaduK.

Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U rpaduK.

[TpeoOpa3zoBanus rpadukoB: HapasienbHblii IEPEHOC, CHMMETPHS OTHOCUTEIBHO OCEil
KOOPJAWHAT U CHMMETpPHSI OTHOCUTEIIFHO Hadaia KOOPAWHAT, CHMMETPHSI OTHOCHTEIIBHO
OpSAMOM y = X, pacTsDKEHHUE U C)KaTUE BJIOJIb OCEi KOOpMHAT.



HAYAJIA MATEMATHYECKOI'O AHAJIN3A
(20 gac)

[TonsTe o mpenene mnocienoBaTenbHOCTH. CyliecTBOBaHME TMpeAesia MOHOTOHHOMN
OrpaHMYEHHOM NOCIEeA0BaTENbHOCTH. JlJIMHA OKPYKHOCTH M IUIOLIAAb Kpyra Kak IpeIelibl
nocineaoBarenbHocTell. beckoneuHo yObIBaroias reoMeTpudeckas Iporpeccus U ee CyMma.

[TonsiTHE 0 HETIPEPHIBHOCTU (PYHKIINH.

[TonssiTue o mnpou3BOAHOW GYHKIHUHM, (GU3HYECKUH M TEOMETPUUYECKUM  CMBICI
NPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky ¢pyHkuuu. [Ipon3BoaHbIe CyMMBI, pa3HOCTH,
MIPOU3BENICHUS, YaCTHOro. [Ipon3BOAHBIE OCHOBHBIX 3JIeMEHTapHBIX (QyHKIMH. [Ipumenenue
NPOM3BOJIHON K HCCIeNOBaHUI0 (QYHKIMN M mocTpoeHuto rpadukos. [IponsBonnsie 0OpaTHOM
(GYHKIMHA U KOMITO3HUITUHU TaHHOW (DYHKIIMH C IMHEWHOM.

[Tonsitue 00 ompeneNeHHOM HHTErpajie Kak IUIOMAAW KPUBOJMHEHHON TparenuH.
[TepBooOpaznas. ®opmyna HeroTona-JlelioHuma.

[Tpumepsl MCHOJB30BaHUSA IPOU3BOJHOW JJII HAXOXKJIEHUS HAWIYYIIETrO0 pEIICHUs B
MPUKIAIHBIX, B TOM YHUCJE COLIMAIbHO-KOHOMHUYECKUX, 3a/7adaX. HaxoxkeHue ckopocTtu AJis
nporiecca, 3a1anHoro Gopmyioi wiu rpadukoM. [IpumMepsl npuMeHeHns: HHTErpaia B GU3NKE U
reoMmeTpun. Bropas npousBoHas u ee PUINIECKHUI CMBICIL.

YPABHEHUS U HEPABEHCTBA
(40 yac)

Pemienue panyoHaibHbIX, TOKa3aTeNbHBIX, JOrApUPMUUECKUX YPaBHEHUN U HEPABEHCTB.
Pemenne uppanroHaibHbIX U TPUTOHOMETPUUYECKUX YPABHEHUH.

OCHOBHBIE TIpUEMBl PEIICHUS CHCTEM YpaBHEHMi: IOJCTAaHOBKA, ajredpanyeckoe
CJIOKEHME, BBEJCHUE HOBBIX MEpEMEHHbIX. PABHOCHMIIBHOCTh YpaBHEHUN, HEPABEHCTB, CUCTEM.
Pemenne mnpocTednmuMx CcHUCTEM YpaBHEHUH C [JBYMs HEU3BECTHBIMM. Pemienue cucrem
HEPABEHCTB C OJJTHOM MEPEMEHHOM.

Hcnonb3oBanue CBOMCTB M rpadukoB (GyHKIMIA NPH pelIeHud ypaBHEHUN U HEPABEHCTB.
Meton wuHTepBanoB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTHM MHOXECTBA peIIeHUN
YPaBHEHUI U HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CHCTEM.

[IpuMeHeHne MaTeMaTUYeCKUX METOJOB JUIsl PEIICHHs COJIEep’KaTeNbHBIX 3a1ad U3
pasnuyHbIX obOnacTeil Hayku M NpakTUKd. MHTepmperanus pe3yibTaTa, Y4eT peajbHbIX
OTpAaHUYECHUU.

Temsl yue6HOTO Kypca 10 knacca :

® TPUTOHOMETPUYECKHE (PYHKIIMU YHCIOBOTO apryMeHTa.
OCHOBHbIE TPUTOHOMETpHUECKHE (HOPMYJIIbI
(bOpMyJIbI CIIOKEHUS U UX CIEJCTBUS
OCHOBHBIE CBOICTBA (DyHKIIMIA
pellIeHne TPUTOHOMETPUYECKUX YPAaBHEHNUN U HEPABEHCTB
IIPOU3BOHAS
IIPUMEHEHNE HENPEPBIBHOCTH U MIPOU3BOJHON
NPUMEHEHHS IPOU3BOIHON K UCCIIETOBAHUIO (DYHKIUH
UTOTOBOE OBTOPEHUE

Temsl yue6HOTO Kypca 11 knacca
e [OBTOpEHHE Kypca ainreOpsl U Hadad aHanu3a 10 kiacca
e TmiepBOOOpa3Has
® UHTErpai
e 0000IIEeHNE TOHATHS CTEINEHN



e [0Ka3aTenbHas U JIorapuMuieckoil GpyHKIH
® TIPOM3BOJHAS MOKA3aTeILHOM U JoTapuMudeckoi PyHKIUH
® UTOrOBOE IMOBTOPEHHUE Kypca anreOpbl M HaYal aHalin3a

IMoBTOpeHue (2 yaca)
ean: noBTOpUTH U 000OLIUTE OCHOBHBIEC 3HAHUS NPABUJI BBIYUCIEHUS IIPOU3BOJIHBIX U
HaBbIKM HaXOXXJEHHUS IPOM3BOJIHBIX TPUTOHOMETPUYECKMX (YHKLUH, CIOXKHBIX (QYHKLIUH;
MOBTOPUTh T€OMETPHUCCKUH, (PHU3MUECKUI CMBICI TPOU3BOAHON (YHKIMH, NPUMEHEHUE
IPOM3BOIHON K UCCIIEIOBAHUIO (DYHKIIMH.

IlepBooOpa3nas (8uacos)
Hesn: mMO3HAKOMUTH YYaIIMXCS C MHTETPHPOBAHMEM KakK olepanueii, oOpaTHOi
T PepeHIMPOBAHNIO; HAyYUTh HCIOIb30BAaTh CBOMCTBA M MpaBWia IPU HAXOXKIAECHUU
NEepBOOOPA3HBIX PA3TUYHBIX (PYHKIIUH
®opMHupoBaHHUe MPeJCTABJIECHUI O OHATHH NEPBOOOPA3HOM.
OsilaieHHe yMeHHeM IpPUMEHEHHUS NepBOOOpa3HOM (PYHKUIMM NpHU pelIeHUU 3aJauu
BBIYUCIICHUSI IIJIOIA1e} KPUBOJIMHEHHBIX Tpaneuui U Jpyrux IIOCKUX (QuUryp.

HNurerpan (6 yacon)
Heau: HAYyYNTHh y4alIUXCS MPHUMEHSTH MEPBOOOPA3HYIO ISl BBIYUCIICHHS ILIOIIAICH
KpUBOJIMHEHHBIX Tpanenuii (popmyna Herotona-Jleli6Huia)
@opMHUpOBaHUHE TNPEACTABJIEHHII O TOHATHH  HEOINPEACICHHOIO  HWHTErpaja,
OIIPEICIICHHOTO UHTETpaa.
OgilaleHHe YMeHHUEM TPUMEHEHUS TepBOOOpa3HOW (DYHKIHMHM TPH PEIICHUU 33Ja4d
BBIYUCIICHHSI IIJIONIAICH KPUBOJIUHEHHBIX TPACUUi U APYTUX TUIOCKUX QUTYP.

O0o0menue nousTusi crenenu (10 yacos)

Iean: NO3HAKOMUTH Yy4YaIIMXCS C TOHATHS KOPHS N- CTENEHHM U CTEINEHH C
palroHaIbHBIM MOKa3aTeNeM, KOTOPBIE SBISIOTCS 0000IIeHHeM MOHATUN KBAAPaTHOTO KOPHS U
CTENeHW C IMeNbIM Tmoka3zareneM. Cregyer oOpaTUTh BHHUMAHHE Yy4YalluXCcid Ha TO, 4YTO
paccMaTpuBaeMble 31E€Ch CBOMCTBA KOPHEH M CTENEHEHM C pAlMOHAIBHBIM I10Ka3aTelieM
AQHAJIOTUYHBI TEM CBOMCTBaM, KOTOPHIMH OO0JIaJIal0T M3YyUYCHHBIE paHee KBAJApPAaTHBIE KOPHHU W
CTEMEeHH C IEeNbIMH TMOKazaTensiMu. HeoOXoaumo yAenuTh JOCTaTOYHO BpPEMEHH OTpaboTke
CBOMCTB cTerneHeil 1 pOPMUPOBAHUIO HABBIKOB TOXK/IECTBEHHBIX IIPE0Opa30BaHUM.

®opMHUpPOBaHHE MPEICTABJEHUH KOPHS N-OM CTENEHU W3 JIEUCTBUTEIBHOIO YHUCIIA,

byHKUIMYM y= Vx u rpaduka 3Toi QyHKIMH.
OBJialeHHe YMeHHeM H3BJICUEHUSI KOPHs, MOCTpOeHUs Irpaduka QyHKIUH Y= Vx u

OTIpeieIeHUs] CBOMCTB (PYHKIIUH )= Wx

OsilaieHHe HABBIKAMHU YIPOUICHHE BBIPAKEHUM, COAEpKALIUX DPATUKAT, MPUMEHSS
CBOICTBa KOPHS n-1f CTENIEHHU.

O000MTHL M CHCTEMATHU3UPOBATH 3HAHHUS Yy4YallUXcsd O CTENeHHOM (YHKIHMH, O
CBOWCTBaX W TpaduKax CTEeNeHHOW (YHKIMHM B 3aBUCUMOCTH OT 3HAYEHUH OCHOBaHMH U
MIOKAa3aTeNeH CTEIICHH.

IHoka3aTenbHast u Jorapupmuueckas pynkuus (16 yacon)

Iesn: MO3HAKOMUTH y4alluXxcs C MOKa3aTEeIbHOM, JOrapu(pMHUECKOW H CTETEeHHOU
GYHKIUSAMH; W3Y4YE€HHE CBOMCTB MOKAa3aTelIbHOM, JIOrapu(MUYECKOM M CTENEHHOW (YHKIIMA
MIOCTPOUTh B COOTBETCTBMM C MPUHATOW oOmIel cxemoil uccienoBanus GyHkuuil. [Ipu sTom
0030p CBOMCTB JaBaTh B 3aBHCHUMOCTH OT 3HadeHMM mnapameTpoB. IlokazaTtenbHble U



Jorapu(pMHUECKUE ypaBHEHHMs M HEPABEHCTBA pellaTh C ONOpPOW Ha HM3yueHHBIE CBOMCTBa
GyHKIHA.

®opMupoBaHNe MPeICTABIEHHUI O TTOKA3aTEILHON U Iorapu(PMUIECKO QyHKIHIX, UX
rpadukax U CBOWCTBAX.

OsjajleHHe yMeHHeM NOHMMATb M YUTATh CBOMCTBA M TpaduKu Jorapudmuyeckoi
(GyHKLUY, peraTh JorapupMUUEcKue ypaBHEHHUs] U HEPAaBEHCTBA.

OBJjajieHHe yMeHHMeM IIOHMMAaTh M YHUTAaTh CBOMCTBA W TpauKH IMOKa3aTeTbHOU
(GyHKLUY, pelaTh 0Ka3aTeIbHble YPAaBHEHUS U HEPABEHCTBA.

Co3nanue ycjaoBMil Ui pa3BUTHA YMEHHUS NMPUMEHATh (PYHKIMOHAIbHO-rpadudecKkue
IIPEJICTaBICHNS JJI OIMCAHMs M aHalIW3a 3aKOHOMEPHOCTEH, CYILECTBYIOIUX B OKPYXKaroLIEM
MHUpPE U B CMEXHBIX IIpEAMETAX.

IIpousBoaHasi nokasarejibHOM 1 Jorapupmudeckoi pynkuuun(12 yacon)

Iesn: MO3HAKOMHUTH YYAIIMXCS C MPOM3BOJHON MOKA3aTEIbHON M JOrapu(pMHUECKON
GbyHKUUH, cPOPMHUPOBATh y YYaIMXCSl HAaBBIKM BBIUMCIIEHUS IPOM3BOJHON IOKAa3aTeIbHON U
JorapupMUUEcKod (YHKIUHU, Yepe3 peUIeHHe Pa3IWYHbIX TUIOB 3aaHuil. BeiBog ¢dopmysbl
IPOM3BOIHON IOKa3aTeNbHOW (DYHKIMM NPOBECTH Ha HAIIAJHO-UHTYUTHBHOH ocHoBe. Ilpu
paccMoTpeHnH Bompoca O JIu(p(GEepeHIHATFHOM YPaBHEHUH TIOKA3aTeNbHOTO pocTa H
[I0Ka3aTeIbHOro yObIBaHUS IMOKa3aTeNabHas (QYHKLHS JTOJDKHA BBICTYNATh KaK MaTeMaTHYecKas
MoOJieIb, HaxoAsIlas IIUPOKOE NPUMEHEHUE NPU U3YUYEHUU PEAIbHBIX MPOLIECCOB U SIBJICHUMN
JNEHUCTBUTEIBHOCTH.

Hrorosoe noBropenue(14yacon)
I_IeJ'II/I: IMOBTOPHUTH U O606HII/ITI> HAaBBIKH PCIICHHA OCHOBHBIX THIIOB 3a4a4 I10
CIIEIYIOIIUM TeMaM: peoOpa3oBaHuEe TPUTOHOMETPUUYECKUX, CTETICHHBIX, TOKA3aTENbHbBIX U
norapuGpMUIeCKuX

BBIPOKEHUI; TpUTOHOMETpUYecKne (yHKIHMH, (QYHKIHS )= %/x nokasarenbHas byHKIHS,
jgorapudpmuueckass (QpyHKIUS; NMPOU3BOAHAS; MEepBOOOpa3Hasi; pa3iIMyHble BUIbl YpaBHEHUH U
HEPaBEHCTB.

O0o01meHue 1 cucTeMaTH3alMs Kypc aireOpsl U Havana aHanusa 3a 11 kiacca.

Co3nanme ycaoBMii 71 IJIOJOTBOPHOIO y4acTHsi B paboTe B TIpyMie; yMEHHs
CaMOCTOSITENIbHO U MOTUBHUPOBAHHO OPTraHU30BbIBATH CBOIO JIESITEIBHOCTD.

®opMupoBaHue NPeACTaBJIEHHIT 00 HAEIX M METO/IaX MaTEMATHKH, O MaTeMaTHKe, KaK
CpeACTBE MOJICIUPOBAHMS IBICHUH U IPOLIECCOB.

OsJjajeHHe YCTHBIM M THUCHBMEHHBIM MaTeMAaTHYECKUM SI3BIKOM, MaTeMaTHYECKUM
3HAHUSMH U YMEHHUSIMHU.

Pa3BuTee IJOTHYECKOTO ¥ MAaTEMAaTUYECKOTO MBIIUICHHUS, WHTYHIMHA, TBOPYECKUX
CIIOCOOHOCTEH.

Bocnuranue MoOHUMaHWS 3HAYMMOCTH MaTEMaTHKH JUIsI 0OIIIECTBEHHOTO TIporpecca.



TPEBOBAHMUA
K YPOBHIO ITIOAI'OTOBKH BBIIITYCKHUKOB

B pe3ynomame usyuenusa mamemamurku Ha 6a3080M ypoGHe YUEHUK O0IHCEH

3HATh/IOHUMATh

o 3HAYCHHUC MaTeMaTH‘{CCKOﬁ HayKI/I JUIA pemeHI/m 3aJa4, BO3ZHHKAKIIHUX B TeOpI/II/I 158
MpaKTUKE; IIUPOTY M B TO K€ BpPEeMs OTrPaHUYCHHOCTh MPUMEHEHHS MaTeMaTHYECKUX
METOJIOB K aHAJIN3Y M HCCIIEIOBAHUIO MTPOLIECCOB U SIBIICHUH B TIPUPO/IE M OOIIECTRBE;

. 3HAQUYCHHE TIPAKTUKH ¥ BOIPOCOB, BO3HMUKAIOIIMX B CaMOM MaTeMaTUKe IS
q)OpMI/IpOBaHI/IH nu pa3BI/ITI/I$I MaTeMaTH‘IeCKOI;'I HayKI/I, I/ICTOpI/IIO pa3BI/ITI/I$I IIOHATHUA YHCJIa,
CO3JIaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOBHUKHOBEHUS U PA3BUTHSI T€OMETPHH;

. YHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTMKA MaTEMaTU4YECKHX PACCYXKICHUH, HX
MIPUMEHUMOCTB BO BCEX 00J1aCTIX YEIOBEUECCKOU IeATEIbHOCTH;

BEPOSITHOCTHBIN XapaKTeP Pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA
yMeTh
. BBITIONHATh apu(PMETHYECKUE JCUCTBHS, COYeTas YCTHBIC M NMUCHMCHHBIC MPHEMEI,
NPUMEHCHHE BBIYMCIUTEIBHBIX YCTPOWCTB; HAXOIUTh 3HAYCHHUS KOPHS HATypallbHOU
CTCTICHHW, CTCTIICHH C palMOHAIBHBIM IIOKa3areneM, Jiorapudma, WCIOIb3ys MpU
HEOOXOIMMOCTH BBIUMCIIUTEIILHBIC YCTPOHCTBA; MOJIb30BATHCS OLECHKOW M MPUKUIAKOW MPH
MPAKTUYECKHUX PacyeTax;
. NPOBOJUTHh TI0 M3BECTHBIM (OpMyliaM W IpaBwiaM NpeoOpa3oBaHUs OYKBEHHBIX
BBIPQKCHHH, BKJIIOYAMOIINX CTCIICHH, PAaJUKAIbI, JOrapu(GMbl U TPUTOHOMETPUUYECKUE
byHKIUY;
. BBIUMCIIATh 3HAYCHUS YHCIOBBIX M OYKBCHHBIX BBIPOKEHUH, OCYIIECTBIISS
HE0OXO0IUMBIE TIOJICTAHOBKHU U IMPeo0pa3oBaHMS;

HCIO0JIB30BATH NMPHOOPETEHHbIC 3HAHUS H YMEHHUSI B IPAKTHYECKOH JeATeJbHOCTH H
MOBCEAHEBHOM KM3HU IS

* IIPAaKTUYECKUX pPacyeToB Mo Qopmysam, BKIOYas (OPMYIbI, COAEp)KAIIHe CTENeHH,
paauMkanbl, JorapudMbl W TPUTOHOMETpUYECKHEe  (QYHKIUH, UCHOJIb3Ys  MpH
HE00XO0/IMMOCTH CIIPaBOYHbIE MaTepHallbl U MPOCTEHINNE BHIYUCIUTENbHbBIE YCTPONCTBA;

OYHKIIUU U TPAOUKH
yMeTbh
onpeneNaTh 3HaueHHe (YHKUIMU 10 3HAYCHHMIO apryMeHTa MpH pa3IM4HbIX Crocodax

3aaHus QyHKIUY;

CTPOUTH TpapUKH U3YYEHHBIX (PYHKIHII;

. ONKCHIBATh MO TpaQUKy U 6 mpocmeuwsux cayuyasx no gopmyie TOBEAECHUE U
cBoiicTBa (yHKIMI, HaxoauTh Mo rpaduky (yHKIUMM HAUOONBIIME W HAUMEHbLINE
3HAYECHMUS;

pelaTh ypaBHEHHs, IPOCTEHIIINE CUCTEMbl YPaBHEHUH, UCTIONB3YS CE0UCMEa QYHKYUL 1

UX rpaduKoB;

HCINOJIb30BATh NPHOOpeTeHHbIEe 3HAHUSA U YMEHHMS B NIPAKTHYECKOH JeATeJbHOCTH U
NOBCEHEBHOM KU3HHU IS

* ONMKMCAHUA C TMOMOIIBI0 (DYHKIMHA pa3IMUHBIX 3aBHCUMOCTEH, TMpeACTaBIECHUS UX
rpadu4ecku, MHTEPIIpeTaly rpauKoB;



HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

yMeTh
® BBHIUMCIIATH IPOU3BOAHBIC U NEpP8OOOPA3Hble DIEMEHTApHBIX (DYHKIHMHA, HCIOIb3YS
CIIpaBOYHbIE MaTEPHUAJIbL;
® ucCleloBaTh B MNPOCTEUIIMX CchOy4asx (YHKIMM Ha MOHOTOHHOCTb, HaXOIUTh
HauOOJbIINE W HAUMEHBIINE 3HAYEeHUS (QYHKIUH, CTPOUTH TpapuKH MHOTOWIEHOB U
npocmenuux payuoHaIbHblX (QYHKYull C WCIIOJIIb30BAHMEM ammaparta MaTeMaTH4ecKoro
aHaJIN3a;
®  GLIUUCTIAMb 8 NPOCMEUWUX CTLYYASAX NIOWAOU C UCNONIb308AHUEM NEPBOOOPAZHOU;

HCII0JIb30BaATh npnoﬁpeTeHHme S3HAHUA U YMEHHUS B l'lpaKTI/I‘leCK()ﬁ JACATCJIBbHOCTH H

MOBCEIHEBHOM KMU3HM IS
® pelICHUS MPUKIAJHBIX 33/1a4, B TOM YHCIIEC COIUATBHO-DKOHOMUYCCKUX B (PU3NICCKUX,
Ha HAanOOJIBIIINE ¥ HAUMEHBIIINE 3HAUCHUS, HA HAX0XKICHUE CKOPOCTH U YCKOPEHUST;

YPABHEHUSA U HEPABEHCTBA

yMeThb
® pCuIaTh pallrOHAJIBHBIC, ITOKA3ATCIbHBIC 1 JIOFapI/I(i)MI/ILIeCKI/Ie YpaBHCHUA 1 HCPABCHCTBA,
npocmenuiue uppayuoHaibHule U mpu2oHOMempuiecKue ypasHeHus, ux CUucmembl,
® COCTaBJIATH YPABHEHHUS U HepaseHCmea 110 yCIOBUIO 3a1aul;
®  UCHOJb30BATH JAJIS NPUOIMKEHHOI'O PEIIeHUs] YpaBHEHUI U HEPaBEHCTB IpaduuecKuit
METO/; N300pakaTh Ha KOOPAWHATHOH IIIOCKOCTH MHOYKECTBA PEIICHUH MPOCTEHIITIX
YPaBHEHHUH U X CUCTEM;

HCII0JIb30BATh HpHOﬁpeTeHHbIe 3HAHUfA U YMEHHUA B HpaKTH‘leCKOﬁ ACATECJIbHOCTH M

MOBCEAHEeBHOM KU3HM IS
® TIOCTPOCHUS U UCCIICIOBAHMS MPOCTEHIITNX MATEMAaTHUYECKUX MOJIEIICH;



OBSI3ATEJIbHBIA MUHUMYM
COJAEPKAHUSA OCHOBHBIX OBPA30BATEJIBHBIX ITPOI'PAMM

AJITEBPA

Kopuu un cremenu. Kopenb crenenu n>1 u ero cpoiictBa. CteneHb C palnlOHAIbHBIM
MOoKa3aTeJieM U €€ CBOMCTBa. [lonamue o cmenenu ¢ oelicmeumenbhbvim nokazamenem'. CBOUCTBa
CTEMEHHU C JCHCTBUTEIbHBIM [TOKA3aTEIEM.

Jlorapudm. Jlorapudm gncna. Ocrnogroe nocapupmuueckoe moxcoecmso. Jlorapudm

MIPOU3BENICHUS, YACTHOTO, CTENICHH; 1epexo0 K HOBOMY OCHO8aHUi0. JIeCITUYHBINA 1
HATYPaJIbHBIH JIOTapU(PMBI, YHUCTIO €.

IIpeoGpa3oBanusi  NpocTEeHIIMX  BbIPA'KeHMIl, BKIIOYAIONIMX  apu(METHUECKHUE
OIlepallny, a TAK)Ke ONEPALUIO BO3BEICHUS B CTEIIEHb U OIEPALUIO JIOrapu(pMUPOBAHMSL.

Ocnosbr mpuconomempuu. Cunyc, KOCUHYC, MAH2EHC, KOMAH2EHC NPOU3E0JIbHOZ0 y2ia.
Paouannaa mepa yzna. Cumnyc, Kocunyc, manzenc u kKomanzenc wuucia. OcHoéHble
mpuzonomempuueckue moscoecmea. Popmynvt npusedenun. Cunyc, KOCUHYC U MAHZEHC
cymmul u pasnocmu 06yx yeno6. Cunyc u Kocunyc 060unozo y2ia. ®opmyJibl 0JOBHHHOIO
yraa. IlpeoOpa3oBanusi cyMMbl TPHUITOHOMeTpPHYeCKHMX (YHKUMI B HNpou3BeleHHEe U
Npou3Be/iecHusi B cyMMy. BbipameHue TpuroHoMerpuyeckux (GyHKIHMH 4Yepe3 TaHICHC
MOJIOBHHHOIO  apryMeHTa. Ilpeodpazosanus  npocmeiuuux  mpuzoHOMempuiecKux
GbIPAdCEHUIL.

[Ipocreiimine  TPUrOHOMETPUYECKHME  ypaBHEHHUA. PemeHus  TPUTOHOMETPUYECKHUX
ypaBHEHUU. [Ipocmetiuiue mpuzoHomempuieckue HepageHcmaea.

APpKCHHYC, aDKKOCHHYC, aDKTAaHI€HC YU CJIA.

OYHKLINU

Oynkuuu. OO6sacTb  ONpeAeieHus W MHOXKECTBO 3HaueHMH. ['padux  QyHKIuM.
[Toctpoenue rpadukoB (QyHKIMH, 3aJaHHBIX pa3IU4HbIMU criocobamu. CBolicTBa (QyHKUHMI:
MOHOTOHHOCTb, YE€THOCTh M HEYETHOCTb, MEPHOAMYHOCTb, OTPAHUYEHHOCTb. [IpoMexyTKu
BO3pacTaHWs W YOBIBaHUS, HauOoJbllee W HaWMEHbIIEee 3HAYEHHUS, TOYKH DJKCTpEeMyMma
(JlokampHOTO  MakcMMymMa M MuUHMMYyMa). ['paduueckas wuHTepnperauus. I[Ipumepsl
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH B PEATbHBIX MPOIECCaX U SBICHUSX.

Obpartnas ¢yHkuus. Obracmv onpeodenenus u obnacmv 3Ha4yeHull 0opamHou GyHKYuu.
I'paduk oObpaTHOU HyHKIUH.

CrenenHas (GyHKIHMS C HAaTypaJlbHBIM IOKa3aTeleM, €€ CBOMCTBA U IpaduK.

Bepmuxanvhvle u copuzonmanvusie acumnmomsl cpaguxos. I paguxu OpobHo-1uHerinbix

@yuxyu. TpuroHomeTpuueckue QyHKIUH, UX CBOMCTBA U rpauKU; NEPUOTUYHOCTS,

OCHOBHOMW MEPHO/I.

[Toka3zarenbHas (GyHKIMS (3KCIIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapudmuueckas QyHKLHUSA, €€ CBONCTBA U rpaduK.

[TpeoOpa3oBanust rpaguKoB: MapajuleibHBIN MEPEHOC, CUMMETPHUSl OTHOCUTENIBHO OCel
KOOPJIMHAT U CUMMEMPUs OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO
NPAMOU Y = X, paACMAdNCEHUE U Cocamue 80016 oceli KOOPOUHAM.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

llonamue o npedene nocnedosamenvnocmu. Cywecmsogeanue npeoena MOHOMOHHOLU
02panuyeHHou nocieoogamenvhocmu. JlinHA OKPYKHOCTH M IUIOIIAAb Kpyra Kak Ipeneibl
nocienoBarenbHOCTel. beckoHeuHo yObIBaroIas reoMeTpudecKast porpeccus U ee CyMmma.

llonamue o nenpepvlgnocmu hyHKyuU.



[TonsiTHe 0 MPOU3BOIHON (PYHKINHU, PU3HMUECKUI U TEOMETPHUECKUI CMBICI POU3BOAHOM.
VYpaBHeHue kacateiabHOU K rpaduxy Gynkunuu. [IpouzBogHbIe CyMMBI, pa3HOCTH, TPOU3BEACHUS,
gacTHOTrO. [IpoM3BOAHBIE OCHOBHBIX AJIEMEHTApHBIX (GyHKUMH. [IprMeHeHHe NpOM3BOIHOU K
HCCIICOBaHNIO (PYHKIIMH M TOCTPOCHUIO TpadukoB. [IpouszsooHnvie oOpammuol yHKyuu u
KOMRO3UYUY OAHHOU QYHKYUU C TUHELHOU.

Ilonamue 06 onpedenenHom uHmezpane Kak NIOWAOU KpPUBOIUHENHOU mpaneyuu.
[TepBooOpaznas. ®opmyna HeroTona-JlelioHuma.

[Ipumepsl HCMONIB30BAHMS MPOU3BOJHOM JUISI HAXOXKJICHHUS HAWIYYILETO PpEeIICHUs B
MPUKIAIHBIX, B TOM YHUCJIE COLIMAIbHO-3KOHOMHUYECKUX, 3a/Jayax. HaxoxkeHue ckopocTtu AJis
nporecca, 3aganHoro Gopmynoi unu rpaduxom. [Ipumepsl npuMeHEeHUs HHTETpaa B Gpu3uke u
reoMerpun. Bropas npousBoaHas u ee pU3NIECKU CMBICIT.

YPABHEHUA U HEPABEHCTBA

Pemenne pannoHangbHBIX, MMOKA3aTENbHBIX, JOTapU(PMUUECKUX YPAaBHEHUH W HEPABEHCTB.
Pemenne nppannoHalIbHbIX ypaBHEHUM.

OcHOBHbIE MpHEMBl pEIIEHHS CHUCTEM YpPaBHEHMI: IOJCTaHOBKa, ailredpanyeckoe
CJIOKECHME, BBEJCHUE HOBBIX IEPEMEHHBIX. PAaBHOCHWIIBHOCTh YpaBHEHUI, HEPABEHCTB, CUCTEM.
Pemlenne mnpocredmmmx CUCTEM YpaBHEHHHM C JBYMS HEW3BECTHBIMU. PerieHue cucreM
HEPABEHCTB C OJIHOM NEPEMEHHOM.

Hcnonp30Banne CBOKWCTB M rpadukoB (HYHKIMIA MPHU PEIICHHH YPAaBHEHHWN W HEPAaBEHCTB.
Meton wuHTepBasioB. M300paxkeHne Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBA pPELICHUM
YPAaBHEHUI U HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CUCTEM.

[TpuMeHeHne MaTEMaTUYECKUX METOJOB JUIsl PEIIECHUS CONEPKATENbHBIX 3a/1a4 U3
pa3IUYHbIX 00JacTel HayKu U NpakTUku. HTepripeTanus pe3ynapraTa, y4eT peajbHbIX
OTpaHUYECHUM.
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3. 3agaum mo anreOpe W Havajmam aHanmsa: llocobme mns ywammxes 10-11 k.
obmeobOpazoBar. yupexaenuid /CM. CaaksH, A.M. Tonmpaman, J[.B. [enuco. - M.:
ITpocsemenue, 2003.

HayuHno-Teoperudeckuii u MeTonudeckuit xxypHai «MaTemaTuka B IIKOJIE»

5. ExeHenenbHoe yueOHO-MeTOAMYECKOE MpuiiokeHHe K raszere «llepBoe ceHTAOps»
Marematuka

6. Enunblii rocynapcrBennsblil sx3amen 2006-2008. Matemaruka. Y4ueOHO-TPEHUPOBOUYHbBIE
mMatepuaisl 1t moarotoBku ydammxcs / @UIN-M.: Uarennexr-Lientp, 2005-2008.



®opMBbI KOHTPOJISI 1 KPUTEPHH OLCHOK.
Dopmol meKyuie2o KOHmMpOAA:

KoHTpons ypoBHS yCBOEHUS COAEpKaHUS 00pa30BaHUS SBISETCS HEOThEMIEMOM
COCTaBHOM YacThIO MpoLecca 00yueHHs..

OCHOBHBIM BUIOM MIPOBEPKU OCTAETCS (hpOoHmMAIbHBIE RUCOMEHHbIE PAOOMbL, KOTJA
YUEHUK UMEET BO3MOKHOCTh JIOKA3aTeIbHO U JIOTUYHO MTOCTPOUTH COOCTBEHHBIN OTBET ,yMEHUE
paboTaTh ¢ UHCTPYMEHTAMH.

IIpu ¢ponmanvnoni nucemennoit padome JIOCTUTACTCSI MAKCUMAJIbHBIA OXBaT
y4aluxcs MpoOBEPKO.

IIpu wunOueudyanvuvli ycmuwvlii onpoc, KOrja YUYEHUK HUMEET BO3MOKHOCTh
JIOKa3aTeIbHO U JIOTUYHO TOCTPOUTH COOCTBEHHBIH OTBET, Pa3BUBACTCS €ro pedb, yMEHHE
paboTaTh C UHCTPYMEHTaMU

B npouecce gpponmanvnozo ycmmnozo onpoca padboraer OOJBIIMHCTBO YYalUXCsl Ha
NEPBBIA TJIaH BBIXOAUT OOIIas aKTHBHOCTh Y4allerocs, a HEe YpOBEHb YCBOCHHUS Y4eOHOTO
MaTepuaia.

Hnoueudyanvnana nucbmenHasa padoma TPEANONAracT CaMOCTOSATENbHYIO paboTy
y4allerocs ¢ JOMOJHUTEIbHOM TUTepaTypoil, pedeprpoBaHne 1 MOCIeAYIOILYIO 3alUTYy.

MoHuTOpUHI KadecTBa OOpa3oBaHMs NPEAyCMaTPUBAET HCIOJIb30BAHUE KOHTPOJIBHO-
u3MepuTenbHbIX MaTepuanos (KUM).

Hmoz06vb1ii KORmMpo1b TPEAIIONATaeT NPOBEJCHUE B KOHIIE YU€OHOI0 roja npoBeJcHHE
UTOTOBOM KOHTPOJILHOM paboThI.

[Tpomexxyrounass arrectauus ydeOHoro Kkypca wmarematukd B 10-11  k;maccax
OCYIIIECTBIISIETCSl Yepe3 MaTeMAaTUYECKUE JUKTAHTBI, CAMOCTOSITENIbHbIE PAOOThl, KOHTPOJIbHbIE
paboThI 10 pa3zaenaM yueOHOTo MaTepuana, 3a4€Thl, TECTHI.

[Ipennaratorcs 3apaHee 3aJaHus 7S MAaTEMaTHMYECKOTO JUKTAHTA C LENbI0 KOHTPOJIS
YCBOEHHs TeopeTudeckoro marepuana. Ilpennararorcsa ydamumcss pa3HOYpOBHEBBIE TECTHI, T.€.
CIIMCOK 3aJlaHUil JENUTCS Ha JBE YacTH - O0sA3aTeNbHYIO M HeoOsi3arenbHyro. O0s3aTenbHbIN
ypoBeHb o0ecrieunBaeT 0a3oBble 3HAaHUSA JUIs JioOoro ydeHuka. HeoOszarenbHas yacThb
paccunTaHa Ha Oosee riryOokue 3HaHUS TeMbl. Llenb: cnocoOCTBOBaTH Pa3BUTHIO YCTOHYHUBOIO
YMEHUS ¥ 3HaHUS COTJIACHO JKETAHUSAM M BO3MOKHOCTSM YHaIHXCS.

3aI[aHI/I$I AJId YCTHOTO M HNHUCBMCHHOI'O OIPpOCa yHallUXCA COCTOAT M3 TCOPCTUYCCKUX
BOITPOCOB U 3a7a4.

OTBeT Ha TEOPETHYECKHH BOIMPOC CUYUTAeTCd Oe3yNpeyHbIM, €CIH TI0 CBOEMY
COZIEP’KaHUIO MOJHOCTBIO COOTBETCTBYET BOIIPOCY, COAEPKHUT BCE HEOOXOAUMBIE TEOPETUUECKUE
¢dakThl 1 OOOCHOBAaHHBIE BBIBOJbI, a €r0 M3JI0KEHHE U IMHChbMEHHas 3alliCh MaTeMaTU4YeCKU
IPaMOTHBI ¥ OTJIIMYAIOTCS OCIEA0BATENBHOCTIO U aKKYPAaTHOCTHIO.

Pemienne 3amaun cuntaercs 663ynpe‘-IHBIM, C€CJIN IIPaBUJIIBHO BBIGpaH CII0c00 peuicHusd,
CaMO pCHICHUE COIMMPOBOXKIACTCA HGO6X0)II/IMBIMI/I O6L$ICH€HI/I$[MI/I, BCPHO BBIIIOJIHCHBI HYKHBIC
BBIYMCICHUA U npeo6pasoBaHH;1, MOJIY4YCH BepHLIﬁ OTBCT, IMOCJICA0OBATCIIBHO 3allMCAaHO PCILICHUC.



Onenka OTBeTa ydamierocss MpU YCTHOM H IMHCBMEHHOM OIpPOCe MPOBOAUTCS TIO
nATHOAUTPHOW CHCTEME, T. €. 3a OTBET BBICTABIACTCS OAHA M3 OTMETOK: 1 (miIoxo), 2
(HEeYIOBJIETBOPUTENHHO), 3 (YAOBJIETBOPUTENBHO), 4 (XOpOI1I0), 5 (OTIUYHO).

Hpaeuﬂa 8bICMAeBJ/IeHUA OUECHOK

1. Tekymmue OLIEHKM BBICTABIAIOTCS 3a pa3iMYHblE BUIBl JEATEIbLHOCTU
00yyaroIuxcst B pe3ysbTaTe KOHTPOJIs, IPOBOAMMOrO YUUTEIEM Ha YPOKE.

2. OumeHka mo TeMe HE [JOJDKHA BBIBOAMTHCA MEXAHMUYECKH, KaK CpelIHee
apu(MeTHYecCKoe MPEIIIEeCTBYIOUIMX OLEHOK. Pemarommm npu ee OIpelesieHHH ClexyeT
CUMTATh (PAKTHUECKYIO MOATOTOBKY O0YYArOIIErocs 0 BCEM MOKA3aTEeNsIM €ro JEATEIIbHOCTH KO
BPEMECHM BBIBEICHUA 3TOM OLEeHKU. Omnpenensiolniee 3HAYCHHE MMEET OLEHKAa YCBOCHMS
IIPOIPaMMHOr0 MaTepuaia 00y4arolUMcs MPU €ro KOMIUIEKCHON IPOBEPKE B KOHIE U3YUYEHUS
TEMBI.

3. OueHka nNpu NPoOMeKYTOYHOH (4eTBEPTHOM, MOJIYr0I0BOI) aTTeCTAIMU.

OTa OlEHKA TakK XK€ HE MOXKET OBbITh CPEIHUM apU(PMETHUECKUM OLICHOK TEMaTHYECKHX
arrectauuid. OHa ABISETCA €IMHONW M OTpaXkaeT B 0O0OLEHHOM BHJIE BCE CTOPOHBI OJrOTOBKU
yuyeHuKa. BpicTaBisieTcs Ha OCHOBAaHHMU OLIEHOK, IIOJIYYEHHBIX OOYyYarolUMUCS IpU
TEMaTUYEeCKOM aTTeCTallul W OLEHKH 3a YEeTBEPTHYIO (IIOJIYrOZ0BYIO) IPOBEPKY YCBOEHUS
HECKOJIbKUX TeM (eciu Takas MpoBepka mpoBoAuTcs). Onpeaensioniee 3HaYeHUE B ITOM cllydae
UMEIOT OLIEHKU 3a Haubojee BaKHble€ TEMbl, Ha HM3y4EHHE KOTOPBIX OTBOAMIIOCH YueOHOH
IIPOrpaMMoii 00JIbIIE BPEMEHHU.

4.01eHKa @NpPU NPOMEXKYTOYHOH TroAOBOM arrectanmu. Ornpenensercs u3
(dakTHUECKMX 3HAHUH W yMEHWH, KOTOPBIMH BIaJieeT OOydJaloUmuiics K MOMEHTY eé
BbIcTaBieHUs. ONpeensouMMUI B 3TOM Cliy4yae SBJISIOTCS YE€TBEPTHBIE (IIOJYr0JI0BbIE) OLEHKU
U OLIEHKA 3a 3K3aM€H, 3a4€T U Jp. 0 NPOBEPKE 3HAHUM, YMEHUN U HABBIKOB 00YyYarolerocs 3a
roJi (€ciiu TaKOBbI€ IPOBOIUIINCH).

5. OueHka npm 3aBepumarouieii arrecranum. J[aHHas OLleHKa BBICTABIIAETCA 110CIIE
OKOHYaHHUs U3ydeHUs mpeamera (AMcUuIuIMHbl). OHa MOXKET COBMAJaTh C OLIEHKOM 4eTBEPTHOM,
MOJIYTOJIOBOM, TOJOBOM, €ClM JaHHBIA MNpeaMeT (AMCLUMILIMHA) HW3YYaJuCh B TEUEHHUE
COOTBETCTBYIOLIEr0 yuyeOHoro nepuona. Ecinu mpeamer (AMCUUMIUIMHA) M3Y4alUCh B TEUYEHHUE
JIBYX U OoJiee y4eOHBIX JIET, TO OLEHKA NP 3aBepUIalOIIel aTTeCTallii BbICTABISETCS C YUETOM
BCEX TOJIOBBIX M 9K3aMEHAIMOHHOW (3au€THOIl) Mo BceMy Kypcy (IpU NMPOBEICHHUU 3K3aMEHa,
3auéta). M1 B 3TOM cily4ae y4YUTBIBA€TCs, IPEXKIE BCEro, (0 KPUTEPUSM YKa3aHHBIM BBIIIIE)
(dakTHuecKkoe 3HaHME MaTepuasa M Cc(HOPMUPOBAHHOCTH YMEHHH Ha MOMEHT BBICTAaBIICHUS
OLICHKH.

Ixana oueHNBaAHUA:

Kpurepun oueHnBaHus 3HaHUM, YMEHUI U HABBIKOB
00y4alIIHUXCS 10 MaTeMaTHKe.

(Cornmacuo Meroanueckomy nucbkMy «Hampapnenus paboTsl yuuTeneit MaTeMaTUKH 110
WCITOJTHEHUIO €IMHBIX TPeOOBaHMI MperogaBaHus MpeAMETa Ha COBPEMEHHOM dTare Pa3BUTHS
LIKOJIBD)

I[J'IH OLIEHKU JOCTHKEHHI yHamuxcs MpUMEHSCTCA nATUOAUIbHAS CHCTEMA OLICHUWBAaHWAI.

HopMEblI o11eHKH:

1. OuneHka nmMcbMeHHBIX KOHTPOJIbHBIX Pa0OT 00y4arouMxcs M0 MaTeMaTHKe.



Omeem ouenugaemcsa ommemrou «5», ecau:
1) paboTa BBITIOJIHEHA MTOJTHOCTHIO;
2) B JIOTHYECKUX PACCYKICHUSIX U 000CHOBAHUH PEIICHUS HET POOEIIOB M OIIHOO0K;

3) B pelIeHuy HeT MaTeMaTHYeCKHX OMMOOK (BO3MOYKHA OJIHA HETOYHOCTh, OMKCKA, KOTOpast
HE SIBJISIETCS CJIe/ICTBUEM HE3HAHUS WM HEITOHUMAaHUs yueOHOro MaTepuaa).

Ommemka «4» cmasumcs, eciu:

1) paGota BBINOJIHEHA MTOJHOCTHIO, HO 00OCHOBAHUS IIAr0B PEIICHHS HEJOCTATOUHBI (€CiIn
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);

2)I0TyIICHBI OJTHA OIIMOKA UITU €CTh 1B - TPH HEJ0UETa B BBIKJIAKAX, PUCYHKAX, YePTEIKAX
nu rpadukax (eciau 3TH BUABI pabOT HE SABIISIIUCH CIEIUATIBLHBIM 00BEKTOM ITPOBEPKH ).

Ommemka «3» cmasumca, ecu:
1) nomymieHo Gosnee 0 HOM omMOKH WK OoJiee ABYX - TPEX HEIOYETOB B BHIKJIAIKAX,
gyepTexax win rpadukax, Ho oOydJaromuiics o0nanaeT 00s3aTeIbHBIMA YMCHHUSIMHE 110
MIPOBEPSIEMOI TEME.

Ommemka «2» cmasgumcs, eciiu:

1) momy1iieHsl CyliecTBEHHbIE OMMUOKU, TTOKa3aBIINe, YTO 00yUaroluiics He o0nagaer
00s13aTeIbHBIMU YMEHHSIMU 110 JIAHHOM TeME B TIOJIHOW Mepe.

Ommemka «1» cmasumcea, ecinu:

1)pabGoTa nokasaia MOJHOE OTCYTCTBHUE Y OOyUarolerocsi o0s3aTeabHbIX 3HAaHUI U YMEHUI 110

HpOBepHeMOﬁ TEMC WJIM 3HAYUTCIbHAA 4aCTh pa6OTBI BBITIOJTHCHA HC CaMOCTOATCIIBHO.

Y4uurenbp MOXKET MOBBICUTh OTMCTKY 3a OpI/Il"I/IHaJ'IBHHﬁ OTBCT Ha BOIPOC UIIN OPUTHHAIIBHOC

peICcHUE 3aaa4v, KOTOPBIC CBUACTCIBCTBYIOT O BBICOKOM MATEMATHYCCKOM pPA3BUTHUU

oOyuJarorierocs; 3a peiieHue Oosee CIOXKHOW 33aJaud WM OTBET Ha OoJiee CIOXKHBIM BOMPOC,
MPEIOKEHHBIE 00yUYaroIMIeMyCsl JIOMOJIHUTEBHO TOCHE BBIMOJIHEHUS UM KaKUX-IHOO APYTHUX

3aJIaHUH.

2. Ouerma YCmHbIX Oomeemoes 06ylmtou4uxc;l no mamemamuke

Omeem oyenugaemca ommemkou «5», eciu y4eHuK:
® TIOJHO PAacKpBUI COJEpKaHWE MaTepHuaia B o0beMe, MPEeIyCMOTPEHHOM HpPOTPaMMON |
y4eOHUKOM;
® UBIOXKHI MaTepuad TPaAMOTHBIM SI3BIKOM, TOYHO UCHOJB3Ysl MaTeMaTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY, B OTIPEACIEHHON TIOTHYECKON MOCIEA0BATEbHOCTH;
® MPaBWIHHO BHITIOJHII PUCYHKH, YEPTEKH, TPAPUKH, COIMYTCTBYIONTUE OTBETY;
® [I0Ka3aJl yMEHHUE WILTIOCTPUPOBATH TCOPHIO KOHKPETHBIMH IPUMEPAMHU, IPUMEHSTH €€ B
HOBOW CUTYaITUHU TIPH BBITIOJTHCHUH MTPAKTUICCKOTO 33 JaHUS;
® MPOJEMOHCTPUPOBAT 3HAHME TEOPUU paHee M3IYUEHHBIX COMYTCTBYIOIIUX TEM,
c(hOPMHUPOBAHHOCTH M YCTOWIMBOCTh UCTIOJB3YEMBIX IIPH OTBETE YMEHU U HABBIKOB;
e OTBEYaJl CAMOCTOSITENLHO, 0€3 HABOASAIIUX BOIIPOCOB YUUTEIIS;



® BO3MOXHBI OAHA - ABC HCTOUYHOCTU IMPU OCBCHICHUC BTOPOCTCIICHHBIX BOIIPOCOB WJIA B
BBIKJIaJKaX, KOTOPBIC YYHCHUK JICTKO UCITPABHJII IIOCJIC 3aMCYaHHA YIYUTECIIA.

Omeem ouenueaemcn OMMEMKOIl «4», ecjiu ydoeﬂemeopﬂem 6 OCHO6HOM mpeﬁoeauu}m
Ha OUEHKy ((5», HO npu Imom umeem O00UH U3 HEOOCAMKOB:

¢ B M3JIOXCHHUU OONYHICHBI HeOOoIbIIIE Hp06€HLI, HC HMCKasuBIICC MAaTCMaTH4YCCKOC
COACPIKaHUC OTBCTA,

® JONYIOCHBI OJWH - IBAa HEAOYETA ITPHU OCBCHICHUHW OCHOBHOI'O COACPKAaHNA OTBETA,

® HCIIPABJICHHBIC ITOCJIC 3aMCYAHUS YYUTECIIA,

o AOIYIICHEBI omubOka uian Oosee ABYX HE€IOYCTOB IIPpH OCBCUHICHHUHU BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJJKaX, JIETKO UCIIPAaBJICHHEBIC ITOCJIC 3aMCYaHHs YUYUTECIIA.

Ommemka «3» cmasumcs 6 c1e0yIouux cayvanx:
® HEMOJHO PAcKpPBITO COJAEpKaHHE MaTepHaia (ComepKaHue U3JI0KEHO (parMeHTapHO, HE
BCerja  IOCIEOBAaTEIbHO), HO  IIOKa3aHO  oOllee  NOHMMAaHHWE  BOIpoca U
MIPOJIEMOHCTPUPOBAHBl YMEHMS, JOCTATOUYHbIE JUIsI YCBOEHHSI MPOrPaMMHOIO Marepuaia
(ompenenensl «TpeboBaHUSIMU K MaTeMaTUYECKOW MOATOTOBKE YYalIUXCs» B HACTOSIICH
porpaMmme o MaTeMaTHKe);
® UMENNCh 3aTPYIHEHUS] WJIM JOMYIIEHbl OIMMOKM B OIPEACICHHUH MaTeMaTHYECKOM
TEPMUHOJIOTUH, YepTeXaX, BBIKIAJKaX, HCIPABICHHbIE IOCIE HECKOJIbKMX HABOISAIINX
BOIIPOCOB YUUTEIS;
® YYEHUK HE CIPABWICA C NPUMEHEHHUEM TEOPUU B HOBOM CUTYyallMH IPU BBITOJIHEHUH
MPAKTUYECKOTO 3a/laHus, HO BBIINOJHUI 3aJaHUs 00s3aTETBbHOTO YPOBHS CIIOXKHOCTH TIO
JTAaHHOM TeME;
e [pH JOCTaTOYHOM 3HAHUU TEOPETHYECKOr0 MaTepuajia BbIABICHA HEAOCTATOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

Ommemka «2» cmagumcs é cedylouux cayuanx:
®  HE PacKphITO OCHOBHOE COJIepKaHNe YIeOHOTO MaTepHaa,
e OOHapy)XEHO HE3HAHHE YYECHUKOM OoJbllleld WU HamOoJsiee BaXKHOW YacTH Y4EOHOTO
Marepuarna;
e JIOMYIICHBI OMIMOKU B OMNPEJECICHUU TOHATUN, MPU HCIOIb30BAHUU MaTeMaTHYEeCKON
TEPMHHYOJIOTUH, B PHCYHKax, uYepTekax WiM rpadukax, B BBIKIAAKaX, KOTOpPHIE He
HCITPABJICHBI IMOCJIC HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA.

Ommemka «1» cmasumcea, ecinu:
® YYEHUK OOHApYKUJI MOJHOE HE3HAHWE U HETIOHUMAaHKE N3y4aeMoro yueOHOro MaTepuaa
WJIM HE CMOT OTBETUTH HU HA OJIMH U3 MOCTABIEHHBIX BOMPOCOB MO U3YYCHHOMY MaTepHuany



