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MNOSCHUTEJIbBHASA 3AIINCKA
PaGouas mporpaMmmMa Ha OCHOBE CIICIYIOIINX HOPMATHBHO-TIPABOBHIX JIOKYMEHTOB:
1.  @enepanbubiii 3akoH oT 26.12.2012 1. Ne273-®3 «0O6 oOpa3zoBaHuH B
Poccniickont @enepanun»;
2. Oo6nactHoit 3akoH or 14.11.2013 1. Ne26-3C «OO6 o6pa3oBaHuu B
PocToBckoit ob61acTny;
3. [Tpuka3 MunucrtepcrBa obpazoBanust u Hayku PD ot 17.05.2012 Ne 413
«O0  yrBepxkaeHMM  (enepalbHOrO  TOCYAApCTBEHHOIO  00pa30oBaTEIbHOTO
CTaHJapTa CpeHero oomiero oopa3oBaHus» (C K3MEHEHUSIMH U TOTIOJTHEHUSIMH );
4. [IpumepHasi ocHOBHasi o0Opa3oBaTelibHas MpOrpaMma CpeIaHero OoOIIero
oOpa3zoBanus (ogoOpeHa pemieHreM (deaepaibHOTO  Y4eOHO-METOANYECKOTO
oOBeMHEHUS TI0 001IeMy 00pa3oBaHuio, MpoToko oT 28.06.2016 N 2/16-3);
5. [Tpuka3z Muno6puayku Poccun ot 30.08.20131r Ne 1015 «O6 yTBepkaeHUN
[lopsinka opraHm3anudd M OCYIIECTBIICHUS OOpa30BaTENIbHON JIEATEIBHOCTH II0
OCHOBHBIM  0O0mIe00pa3oBaTelbHBIM  MporpaMmaM  —  00pa3oBaTelbHBIM
porpaMmaM HayaJbHOrO OOIIEro, OCHOBHOIO OOIIEr0 M CpPEIHEro OOIIero
oOpazoBaHusy»; (B peln. npukazoB Munoopuayku Poccuu ot 08.06.2015 Ne 576, ot
28.12.2015 Ne1529, ot 26.01.2016 Ne 38, ot 05.07.2017 Ne 629);
6. [Tpuka3 MunuctepctBa mnpocsemienus PO ot 03.09.2019 Ne 465 «O6
YTBEPXKJACHUN TIEPEYHsI CPEeACTB OOydYeHHsS M BOCHUTAHHS, HEOOXOIUMBIX IS
peanuzanuu  00pa3oBaTENbHBIX MPOrpaMM HAyaJbHOTO OOIIEro, OCHOBHOTO
olmiero U cpeaHero o6mero o0pa3oBaHMs, COOTBETCTBYIOIIUX COBPEMEHHBIM
YCJIOBHSIM O0y4YeHUsI, HEOOXOAMMOrO0 MpPH OCHAIIEHUH OO0IIe00pa3oBaTEIbHBIX
OpraHu3ali B LENSAX pealu3alid MEPONPUATHN MO COACUCTBUIO CO3JAHUIO B
cyorekrax P® (ucxonms w3 MpOTrHO3WPYEMOW MOTPEOHOCTH) HOBBIX MECT B
oOpa3oBaTeIbHBIX OPraHU3aAIUAX, KPUTEPUEB ero (OpMHUPOBAHUS U TPEOOBAHUI K
(GYHKIIMOHAJIBPHOMY OCHAIICHHIO, a TaKK€ HOPMAaTHBa CTOMMOCTH OCHAIICHHS
OTHOTO MecTa OO0ydarollerocss YyKa3aHHbIMU CpEICTBaMH OOy4YeHUs U
BOCITUTAHUS»;
7. [Ipuka3 MunucrepctBa npocsemenuss PO or 28.12.2018 Ne 345 «O
denepasibHOM TiepeuyHe Y4YEOHHMKOB, PEKOMEHAYEMBIX K HCIOJIb30BAHUIO MPH
peanu3alnuyd HMEIOIIUX TOCYAapCTBEHHYIO aKKpeIUTaluio o0pa3oBaTeIbHBIX
OporpaMM HayajdbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHero OOIIero
oOpa3zoBaHus» (C HM3MEHEHUsSIMU U JaonoysHeHusMu or 22.11.2019 Ne 632, or
18.05.2020 No249);
8. [Tpuka3 MunuctepctBa obpazoBanust U Hayku PD ot 09.06.2016 Ne 699
«O0 yTBEepXKICHUH TIEPEUHs OpPTaHM3AIUi, OCYIIECTBISIOMIUX BBIMTYCK Y4EOHBIX
nocoOMif, KOTOpbIE JOIMYCKAIOTCA K JIOMYCKAaIOTCS K HCIOJb30BAHHUIO IIPH
pealiM3aliid UMEIOUIMX TOCYJapCTBEHHYI0 aKKpeAWUTaluio 00pa3oBaTelbHbIX
IporpaMM HAYaJbHOTO OOIIEro, OCHOBHOIO OOWIIEro, CpeIHero OOIIero
o0pa3zoBaHus» (C U3BMEHECHUSIMU U JOTIOJIHEHUSIMU );
0. OcHoBHas oOpa3oBaTesibHasi MporpaMma CpeaHero oO0Iiero oopa3zoBaHUS
MYHULIMNAIBHOTO OIOJIKETHOrO 00111€00pa30BaTeIbHOTO  YUPEKICHHUS Topoja
PocroBa-na-/lony «lllkona No 32y;



10. VYueOHBI MIaH MYHHIMNAIBHOTO OIOKETHOTO O00IIe00pa3oBaTEIbHOTO
yupexnenusi ropoaa Pocrosa-na-Jlony «Illkoma Ne 32» na 2022-2023 yueGHbIH
roz;

1. Kanennapublii  yuyeOHbId TrpaUK  MYHUUUIIAIBHOTO  OOJKETHOrO
o01ieo0pazoBaresibHOrO yupexaeHus ropoja Pocrosa-na-/lony «Illkoma Ne 32y
Ha 2022-2023 y4yeOHbli TO/I.

JUis >KU3HU B COBPEMEHHOM OOIIECTBE Ba)KHBIM SIBIsieTCS (PopMUpOBaHHE
MAaT€MAaTUYECKOrO CTWJI MBINUICHUS, NPOSBISIOMIMECS B  OINPEIEIECHHBIX
YMCTBEHHBIX HaBbIKaxXx. Pojp MareMaTH4ecKOW MOJArOTOBKHU B 001eM
o0Opa30BaHUM COBPEMEHHOTO 4YENIOBEKA CTAaBUT CIEAYIOIIME IeTu OOy4eHHs
MaTeMaTUKH B IIIKOJIC: COJEUCTBOBATh (DOPMUPOBAHUIO KYJIBTYPHOTO YEIOBEKa,
YMEIOIIETO  MBICIIUTb, MNOHUMAIONIETO  HJECOJIOTHI0  MaTeMaTUYECKOIo
MOJIETUPOBAHUS PEAIbHBIX MPOLIECCOB, BIACIONIETO MATEMATUUECKUM SI3BIKOM HE
Kak SI3bIKOM OOIIEHUS, a KaK S3bIKOM, OPTaHU3YIOIIEM JAESITEIbHOCTh, YMEIOIIETO
CaMOCTOSITEJIbHO J00BIBaTh HMH(OPMAIMI0O W TOJI30BAThCS €I0 Ha IPAKTHUKE,
BJIAJICIOLIETO JIUTEPATYPHOU PEUbIO U

YMEIOILETO B Cilydyae HE0OXOIUMOCTH MOCTPOUTH €€ M0 3aKOHAM MaTeMaTUYEeCKON
peyn.

Maremartuka Urpaet BaxxHyI0 poJib B o011ei cucteme oopasoBanus. Hapsiny ¢
o0ecrieueHrneM BbICOKON MaTeMaTUYECKOM MOATOTOBKH YHaIlUXCs, KOTOPBIE B
JabHEHIIEM B CBOEH MPOQeCCHOHATBHON AEITEIbHOCTH OYIyT MOJIB30BATHCS
MaTeMaTUKOW, BaXKHEHIIIEH 3a1aueil 00ydyeHus: siBIseTcsl oOecreueHue
HEKOTOPOTO FapaHTUPOBAHHOTO YPOBHS MATEMAaTUYECKOW IMOJATOTOBKH BCEX
IIKOJIBHUKOB HE3aBHCHMO OT CHEIMAIIbHOCTH, KOTOPYIO OHU H30€epyT B
JanbHeUIeM. st IpoayKTUBHOU IEATEIIBHOCTH B COBPEMEHHOM
UH(GOPMAIIMIOHHOM MUpE TpeOyeTcs 10CTaTOYHO MpovHas 6a3oBas
MaTeMaTU4eCKasl [OArOTOBKA.

Hean peanu3zanum nporpaMmel.

« PaszButue MbIUIEHUS, TPEX]IE BCETO (POPMUPOBAHUE AOCTPAKTHOIO
MBIIIICHHUS.

e Pa3BUTHE BBIUYUCIUTEIBHBIX U (OPMATIBLHO - ONEPATUBHBIX ANTreOpandeCcKuX
YMEHHUI 10 YPOBHS, O3BOJISIOIIETO YBEPEHHO UCIIOIb30BATh UX MPH PELICHUH
3a/1a4y MaTEMaTUKH U CMEKHBIX NpeaMeToB ((pu3rka, XuMus, OCHOBBI
UH(OPMATUKU Y BEIYMCIUTEILHON TEXHUKH U JIP. ),

o YCBOCHHE anmnapara ypaBHEHHN KaK OCHOBHOTO CPEICTBA MAaTEMAaTUYECKOTO
MOJICTTUPOBAHUS IPUKIATHBIX 33724, OCYIIECTBICHUE (YHKIIMOHATHHOM
MOArOTOBKH IIKOJBHUKOB.

o IlepeBoauTh MpakTHYECKUE 3a4a41 HA SI3bIK MATEMATHKHU.

e HCCIEAO0BATh 3JIEMEHTAPHbIE (PYHKIIMU U periaTh IPOCTEHIINE
reoMeTpuyeckue, (U3nYecKue u Apyrue NpuKiIagHble 3a1a4u;



e pa3BUTHE MPEACTABICHUIN O BEPOSITHOCTHO-CTATUCTUIECKUX
3aKOHOMEPHOCTSIX B OKPY>KArOIeM MUPE;

e  COBEPIICHCTBOBAHHE MAaTEMATHYECKOTO PAa3BUTHUS IO YPOBHS, MO3BOJISIOIIETO
CBOOOHO MPUMEHSATH U3yUeHHbIE ()aKThl M1 METOIbI TIPY PEIICHHUH 33424 U3
Pa3IUYHBIX Pa3/IesIOB Kypca, a TAK)Ke UCIIOIh30BaTh X B HECTAHIAPTHBIX
CUTYaIHSIX;

dbopMupoBaHue CIOCOOHOCTH CTPOUTH M UCCIIEA0BATh IPOCTEHIIINE

MaTeMaTHYCCKHUE MOJICIIH TTPU PEIICHUN TPUKIAAHBIX 3a7a4, 3a/1a4 U3 CMEKHBIX

TUCIMIUTNH, YrTyOJIeHe 3HaHu 00 0COOCHHOCTSIX MPUMEHCHHSI

MaTEeMaTHYECKUX METOOB K HCCIICIOBAHUIO TIPOIECCOB U SBJICHUH B MPUPOIC U

oOIIecTBe.

3az[aqn peanu3anum nmporpamMmmal y‘l€6HOI‘O nmpeamera.

o ®opmupoBaHUE TPEACTABICHUN 00 UACSIX U METOAAX MAaTEMAaTHKH; O
MaTeMaTHUKe KaK YHHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE MOJICITHPOBAHHS
SIBJICHUM U MTPOIIECCOB; OBJIAJICHUE YCTHHIM U TUChbMEHHBIM
MaTEeMaTUYECKUM SI3BIKOM, MATEMAaTHUYECKUMU 3HAHUSIMU | YMEHUSMH,
HEO0OXOAMMBIMHU JJIsI U3YYECHHUSI MKOJIBHBIX €CTECTBEHHO - HAYYHBIX
JTUCITUTUTHH, JISl IPOAOKEHUST 00pa30BaHUS U OCBOCHUS N30paHHOM
CIEIUATHFHOCTH Ha COBPEMEHHOM YPOBHE;

e Pa3BUTHE JIOTHUYECKOTO MBIIUICHHS], AITOPUTMUYICCKON KYJIbTYPBI, PA3BUTHE
MaTEeMaTUYECKOTO MBIIICHUS U WHTYHUIUH, TBOPYECKUX CIIOCOOHOCTEH Ha
yYpOBHE, HEOOXOAUMOM JIJIsl IPOIOJDKEHUST 00pa30BaHUS U IS
CaMOCTOSATEIILHOM IeITEILHOCTH B 00JIaCTH MAaTEMATHUKH U €€ TTPUIIOKEHUH
B Oyayuien npodhecCHOHAIIBHOM JIeSITEIbHOCTH;

[Iporpamma opueHTHpOBaHa Ha UCMOIb30BaHue yueOnuka Komsrun FO.M. u np..
"AnreOpa u Hauaja MmaTemMaTu4eckoro aHanmsa 1 1kmacc. basoBeiii ypoBens". U3,
"IIpocsemenne" M.; 2014ron

Cpoku peanuszanuu padoueii mporpaMmel.

B cootBeTcTBUM C TOJOBBIM KaJ€HAAPHBIM Y4YeOHBIM TpaduKOM U
pactiucanueM 3aHsaTui 1 1«A» Kitacca Bcero 3a roji NpeayCMOTPEHO Ha U3yYEHUU
Kypca 99 yacoB (3uaca B Henento). Cpok peanuzaiuu 1 rog.

Marematnyeckoe o0pa3oBaHUE SBISETCS 00S3aTEIbHON M HEOTHEMIIEMOU
4acThl0 00IIero oO0pa3oBaHUsT Ha BCeX CTyHeHsX MKoJbel. OOydeHue
MaTeMaTUKe B  CpeJHEHd  IIKOJE  HalpaBiIeHO Ha  JOCTH)KECHHE
CIIENYIOLINX Ueeu:

6 HANPAEIeHUU TUYHOCIMHO20 PA3GUMUSL:

o (QopmupoBaHue TNpeNCTAaBIEHUA O MaTeMaTUKe KaK YacTh MHUPOBOH
KyJbTypbl U O MECT€ MATEeMaTUKM B COBPEMEHHON LMBUJIM3ALUHU, O
crioco0ax OnMucaHus Ha MaTeMaTUYECKOM SI3bIKE SIBJICHUH peaqbHOTO MUPA;

e Ppa3BUTHE JIOTUUECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJbTYpPhl pEyH,
CIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;



o (QopmupoBaHMEe WHTEIIEKTyaTbHOW HYECTHOCTU W OOBEKTHBHOCTH,
CIIOCOOHOCTH K  TIPEOJOJICHUIO  MBICIHUTEIBHBIX  CTEPEOTHUIIOB,
BBITEKAIONINX U3 OOBIIEHHOTO OTIBITA;

e BOCIHTAHWE KA4YeCTB JIMYHOCTH, OOCCIICUMBAIONIUX COIHMAIBHYIO
MOOHJILHOCTD, CIIOCOOHOCTh MMPUHUMATH CAMOCTOSITCIILHBIC PEIICHUS;

o (opmMupoBaHHE KaueCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl afamnTaiid B
COBpPEMEHHOM MH(POPMAIIMOHHOM OOIIECTRBE;

e pa3BUTHE MHTEpPECAa K MATEMAaTHYECKOMY TBOPYECTBY U MaTEeMAaTHUECKHIX
CIIOCOOHOCTE;

6 MemanpeomMenmHoM HanpaeieHuu:

e Ppa3BUTHE MPEJACTABICHUI O MaTEeMaTHKE KaK (popMe ONMUCAHUS U METOIE
MO3HAHUS JICUCTBUTEIBHOCTH, CO3/IaHUE YCIOBUU I TPUOOPETCHHUS
OTIBITa MATEMATUYECKOTO MOJCITUPOBAHUS;

o ¢opmupoBaHue OOIMUX CMOCOOOB HMHTEUICKTYaJIbHON JI€SITEIHBHOCTH
XapaKTepHbIX  JUII ~ MaTEeMaTUKH W SBIAIONIMXCA  OCHOBOM
MO3HABATENFHON  KyJbTYphI, 3HAUMMOW JJIs  pas3au4HbIX  cdep
YeJOBEUYECKOM JICITCIbHOCTH;

6 NPEOMEemHOM HANPAGIEHUU:

e OBJIQJCHHEC MaTEMAaTHUYECKUMH 3HAHUSAMHU M YMEHUSIMH, HEOOXOIUMBIMHU
JUISL TIPOJIOJDKEHUST O0pa3oBaHUs, HM3YyYCHHUS CMEXHBIX JIUCIUILINH,
MPUMEHEHUS B TOBCETHEBHOM KU3HU;

e CO3JIaHUE byHmameHTa TUIS MaTEMaTUIECKOTO pa3BUTHS,
dbopMHUpOBaHUS  MEXAaHH3MOB  MBIIUICHUS,  XapPaKTEPHBIX  JUIS
MaTEMaTHYECKOM JESITETLHOCTH.

[Tpn m3ydyeHMH Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE MPOAODKAIOTCA U
MOJyYalOT  pPa3BUTHE  COJCpXKATCIbHBIC  JUHUM: «Anzeopa», «DyHKyuuy,
«Ypaseuenusa u nepasencmea», «IAnemenmovt KOMOUHAMOPUKU, MeOpUU
eepoamHocmeil, Cmamucmuku U  J02uku», BBogutcs  nunus «Hauana
Mamemamuyeckozo ananuza». B paMkax yKa3aHHBIX COJIEPKATEIbHBIX JIHHHMI
pENIaroTCs cJieayIouue 3a1a4u:

o CHCTEMATH3AIM CBEICHUN O YHCIIaX; W3YYEHUE HOBBIX BUIOB UYHCIIOBBIX
BBIPOKCHUA U (POPMYII; COBEPIICHCTBOBAHKME MPAKTUYECKUX HABBIKOB H
BBEIYHCIUTEILHON  KYJIBTYpPhI, PpACIIMPEHUE W  COBEPIICHCTBOBAHUC
anreOpandeckoro ammapara, cOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE, U €T0
IPUMEHEHHUE K PEIICHUIO MAaTEMAaTHICCKUX M HEMaTeMaTHYCCKUX 3a/ad;

e pacIIUpEeHUE U CHCTEMaTH3allus OOIWX CBEACHHM 0 QYHKIUAX,
MOTIONTHEHUE KJlacca W3y4yaeMbIX (YHKIWHA, WUIIOCTPAIUs IIHPOTHI
npuMeHeHusT QYHKOMA JUIsi  ONMWCAaHWSA W U3YYCHHUS  PEalTbHBIX
3aBUCUMOCTEH;

 Pa3BHUTHE MIpeICTaBIICHUN 0 BEPOSITHOCTHO-CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B OKpPY)KAlOIIEeM  MHpPE, COBEPIICHCTBOBAHHE
WHTEJUIEKTYaJbHBIX M pPEYEBBIX  yMEHUH  myTeM  oOoraiieHus
MaTEMaTUYECKOTO SI3bIKa, PA3BUTHUS JTJOTHYECKOTO MBIIIJICHUS;



¢ 3HAKOMCTBO C OCHOBHBIMM HJIEIMHU M METOJAMU MAaTEMAaTUYECKOTO aHAIM3A.
MPEACTABICHHBIMA B  ()elepalIbHOM  TOCYJIapCTBEHHOM  00pa30BaTeIbHOM
CTaHJapTe.

B coorBeTcTBUM € y4eOHBIM IUJIAaHOM, a TakK€ TOJOBBIM KaJIeHJApPHBIM
y4eOHbIM Tpadukom pabouasi mporpamma paccuutaHa Ha 102 gaca, 3 uvaca B
HEJEINIO.

DopMblI OpraHu3anum 00pa3oBaTeJbHOI0 NMpouecca.

OcHoBHOI (opmoif opraHuzanuu 00pa30BaTEIBLHOrO IMpoIecca SBISETCA

YPOK.

TexHoJsiorum o0yueHus.
Ypok 1mpennonaraer HCMNOJIb30BaHHE OOPAa30BATENbHBIX TEXHOJOTHWH, T.€.
CUCTEMHOI COBOKYITHOCTHM IIPUEMOB M CpPEICTB OOYYEHUS U ONpPENEICHHBIN
nopsiok  ux npuMmeHeHus. OCOOEHHOCTh (peiepajIbHbIX  TOCYAAPCTBEHHBIX
00pa3oBaTeJbHBIX CTAHAAPTOB 001ero 00pPa30BaHMA - HUX ACATEIbHOCTHBIN
XapaKTep, KOTOPBIA CTaBUT IJIABHOW 33a/1a4€X PA3BUTHUE JJUYHOCTH YUCHUKA.
[locTaBnenHas 3amaya TpeOyeT BHEAPEHHE B COBPEMEHHYIO IIKOJY CHCTEMHO-
AeSITeJIbHOCTHOTO MoAX0Aa K OpraHu3anumn o0pa3oBaTeJIbHOIO
npouecca, KOTOpbIid, B CBOKO OYEPEb, CBSI3aH C NPUHIMUITNAIbHBIMA U3MEHEHUSIMHU
NEATEIbHOCTA YUUTENS], PEAM3YOUIEro HOBbIA CTaHIapT. Takke M3MEHSAITCA U
TexHoJoTuu 00yuyeHusi. Ha ypokax MCHONb3yIOTCS B pa3HOM CTETICHHU:

o HudopmaninoHHO — KOMMYHHUKAIIMOHHAS TEXHOIOTHSI

o TexHonorus pa3BUTUSI KPUTUYECKOTO MBIILICHUS

o IIpoekTHas TexHOJIOTUA

o TexHonorus pa3BUBAIOIIETO OOYUCHUS

o 310opoBhecOeperaroie TeXHOJIOTUN

o TexHomorust mpo6IeMHOT0 00yUYEHUS

« HUrpossle TexHonornm

o MonaynbpHas TEXHOJIOTHS

o TexHonorus MacTepcKux

« Keiic — TexHonorus

o TexHosOrHsI HHTETPUPOBAHHOTO OOYUYEHUS

o Ilepmaroruka coTpyHUYECTBA.

o TexHonoruu ypoBHeBOM nuddepeHnuanum

o ['pynmnosbie TEXHOIOTUM.

o TpaaunroHHbIEe TEXHOJIOTUH (KJIACCHO-YPOYHAsi CUCTEMA)

Mexanu3Mbl (pOPMUPOBAHUSA KJIIOYEBbIX KOMIIETEHIIMIA.

K nentpampHOMYy siapy OOydeHHs MaTEeMaTUKE OTHOCAT KJIK4YeBble
KOMIIETEHIINH, KOTOPbIE SIBISIOTCS «KIIOUOM», OCHOBaHUEM IJisi APYrux, Oosee
KOHKPETHBIX u IpeIMETHO-OPUEHTUPOBAHHBIX.
Hcnonb3oBaHWe  KOMIETEHTHOCTHOIO TMOJXOJa B IIKOJBHOM 00pa3oBaHUU
JOJKHO PEIIMTh MpoO0JieMy, THUIMYHYIO JUISl IIKOJBI, KOIJla YYEHUKH MOTYT
XOpOILIO  OBJAJETh HA0OPOM TEOPETUYECKUX 3HAHMM, HO HUCHBITHIBAIOT



3HAUYUTENbHBIE TPYAHOCTH B JEATEIBbHOCTH, TPEOYIOUIEH HCIOIb30BaHUSA 3TUX
3HAHWW JIJIS1 PEeIICHUS KOHKPETHBIX 3a71a4 UK TPOOIEMHBIX CUTYAIIHM.
Boeimensitorcss  cieayromme  KIOYeBble  00pa3oBaTelbHBIE  KOMIIETEHIIMH:
- IIEHHOCTHO-CMBICJIOBasi KOMIIETEHIHA,
-00IEKYJIbTYpHasi KOMIIETEHIIUS,
-yueOHO-TI03HaBaTeIbHAsl KOMIIETEHIINS,
-uH(pOpMaAIIMOHHASI KOMITETCHIHS,
-KOMMYHUKATHBHAsl KOMIIETEHIIUSI,
-COLIMAIbHO-TPYA0Basi KOMIIETEHLINS,
- KOMIIETEHIIUS TUTYHOCTHOTO CaMOCOBEPIIEHCTBOBAHUSI.
[ToaToMy B mpakTuKe pabOThI YUUTENs] MaTeMaTUKA MUMEeTCs M30bITOUHBIN HAabOP
MEJJarOTMYeCKUX CPEACTB — MEXaHU3MOB pealn3aluu o0pa30oBaTeIbHBIX U
JUYHOCTHBIX KOMIIETECHIIMII 4Yepe3 OCHOBHOW KaHall OOIICHUS YYUTEIb-yUCHHK,
YPOK:
. VYpokum oOBsicHeHHs TepBOro Marepuana (YpOKH-JEKIIMH B HUX
Pa3HOBUAHOCTSIX);
2. YpOKH pelIeHus: OMOPHBIX 33/1a4;
3. Ypoxku pa3BUTUS TEXHUKU pElIeHUs 3a7a4 (MPAKTUKYMBI);
4. VYpOoKU-KOHCYJbTallMM (HA HUX BOMPOCHI 3aJalOT TOJIBKO Yydalluecs,
MOKHO paccMaTpUBaTh UX KaK OMPOC YUUTENS KJIACCOM);
5. Ypok pemieHust OJTHOM 3a7auu;
6. Ypok paboThl OTHOTO METO/IA;
7. YpoKu caMOCTOSITeNIbHON pabOThl C 3JIEMEHTaMH KOHCYJbTAIlMU (B 3TOM
CJIy4dae BOMPOCHI 33J1a€T YXKE YUHUTEIb);
8. Ypoku penieHus HeCTaHAAPTHBIX 33/1a4;
9. Ypoku cocTaBieHus 3a/1ad4;
10. 3aueTHbIe ypoKwu;
11. IluceMeHHbBIE KOHTPOJIBHBIE PA0OTHI;
12. Ypoku aHain3a pe3yjabTaToOB 3a4€Ta, CAMOCTOSITEIbHBIX U KOHTPOJIBHBIX
pabor.
Pazymeercs, MHOTHE YPOKHM MPUXOAUTCS JaBaTh CMEIIAHHBIX THUIIOB — 3TO BCE
3aBUCUT OT MHOTHUX OOCTOSATENbCTB: YPOBHS MOJTIOTOBKM KJlacca, Xapakrepa
M3y4aeMOro MaTepuania 1 IaKe IMOJ0KEHUS YPOKa B PACIIUCAHUH.
Ha sTux ypokax, a Takke BHE MX — Ha JOMOJHUTENbHBIX M (haKyJIbTaTUBHBIX
3aHATHSIX — OHA Pealiu3yeT CJCAYIOIIUE CPEACTBA, MPUEMBI, METOJbI U (POPMBI
paboTHI.
[Ipu n3yueHnn HOBOrO MaTepua:
e JIeKIUS (MHCTUTYTCKOTO THUIa). HeoOX0aMMOCTh BKIIFOUCHUS] TAKUX JICKIUI
B CHUCTEMY JUKTyeTCs pabOTOM MO aJanTalud MNepexoJa OT LIKOJIbHOTO
o0y4eHHus K BYy30BCKOMY, ()OPMHUPOBaHHUS HABBIKOB KOHCIEKTHUPOBAHMS Ha
BBICOKOM CKOPOCTH, YAaCTOE€ OTCYTCTBHE KOHTAKTa MEXIY IMpernoaaBaTesieM
BY3a U CTYJICHTAMH;

o JICKIIUS C DJIEMEHTAMH ABPUCTUYECKOTO JUayiora (Ja)ke MmoJjiuiora);



JEKIUSl C MapajUIebHBIM ONPOCOM (MHOTJA AaXKe ‘‘CKPBITOM Kamepou”
MPOBEPSIETCS IOMAIlIHEee 3aJJaHHe);

JICKIUS - TUCKYCCHSI: B HEW yJaluecs MoJb3yloTcs YYeOHUKaMH, a YIUTEhb
BEJIET U3JI0KEHHE, OTJIIMYHOE OT HaleyaTaHHOro. BO3HMKAalOT BOIPOCHI,
CBS3aHHBIE C OCOOCHHOCTSMM W3JI0KEHHUsS, MPAKTUYECKOE CpaBHUBAHHE
CKa3aHHOT'O M HAIEYaTaHHOTO;

Oecema ¢ yyamMMHCS O BO3HUKIIMX 3aTPYJHEHUAX TIpU TEPBOM
MIPE3EHTAINN;

0000111eHrEe HOBOTO MaTepHalia, BEIICHEHHUS CBSI3U C U3YUEHHbBIM;

pEIIeHHE YYWTEJIEM KIIOYEBBIX, OMOPHBIX 3aJa4, CPABHEHHUE Pa3TUYHBIX
CIIOCOOOB MX PEIICHHUS, MPETYTNPEKICHUE BO3ZMOKHBIX OIINOOK;

MIOCTAaHOBKA 3a/lad Ha MEpPCHEKTHBY, ITH 3aJa4d OyIyT pELIEHBbl TOJIbKO
yepe3 2—3 HeJeIu U COJIepKaT KaKoW-HUOY b HECTaHIapTHBIN MTPUEM.

[Ipu yriyGneHun 1 3aKperieHu HOBOI'O MaTepuana:

pelieHre  OOyYalwIMX  CaMOCTOATENIBHBIX  paboOT ¢ dJIEMEHTaMH
KOHCYJIbTAIIUH;

CaMOCTOSITENIFHOE COCTABJICHWE YyYallUMHCA 3a1ad (B KJIacce W J0Ma,
KOHKYPC TaKuX 3ajay);

paboTa B mapax y JIOCKU U 3a MapTOH pelIeHue 3a/1a4 YCTHO, MHOI' 1A TOJIbKO
COCTaBJICHHE IIJIaHa PEIICHHUS;

nomainHue counHenus “Kak s peman 3ajady, HO HE pelIMII - 3TO OAMH U3
CaMbIX IIEHHBIX [T YUUTENs BUOB paboThl. ClieyeT OTMETUTD, YTO YacTo,
HauMHasg paboOTy HaJa STUM 3aJlaHUEM, YUYEHHUK MpeKpamai ee, TaKk Kak
MOHUMAJI, KaK PelInTh He MOAIaBIIYIOCsS TPOOIeMY;

UHMBUIyaJIbHbIE JOMAlIHUE 3aJaHusi, AUPQPEpeHLUpPYEMbIE O YPOBHIO
CJIOKHOCTH;

pabota Han ommOKamu (B ciydae HEOOXOAMMOCTH paboTa HaJ ONMIMOKAMHU,
CeJIaHHBIMU B paboTe HaJ OLIMOKaMU);

aHAJIM3 W3YYCHHBIX METOJOB pEIIeHUs, JUCKYCCHS 10 IOBOJYy HauboJjee
panuoHanbHOrO U3 HUX. Heo6XoaumMo OTMETUTDh, YTO PallMOHATBHOCTD, KaK U
CYaCThe, KAXKIbIH IOHUMAET MO-CBOEMY.

KonTposs npoitIcHHOro MaTtepuana OCyIeCTBIISIETCS B BUJIE

CaMOOIICHKH Ha OCHOBE MPEACTABJICHHOTO YYHUTEIIEM Ha JOCKE PEIICHUS
3aJIaHus;

3aYETOB, CIABAaGMbBIX JAPYr JAPYTY: YYUTEIb B O3TOM Cjydae SBISICTCS
0e3MOJBHBIM Ha0JI01aTeIeM paboThl OTMPAIITMBAEMOTO U ONPAIIUBAOIIETO;
pEIICHHS YIIPAKHEHUN-TECTOB C BHIOOPOM OTBETOB M3 MIPEIJIOKCHHBIX;
MMUCBMEHHBIX ~ pa00T, WMHUTHPYIOUIUX BCTYMHUTEIbHBIE JK3aMEHBI B
pasIUYHBIC BY3bI CTPAHBL;

BapuantoB EI'D u OI'D

KOHTPOJIbHBIX MMMCHMEHHBIX PadoT;

aHanu3a padoT u pabOT HaJl OIIMOKAMH.



MecTo yyeOHOro npeaMera B yueOHOM ILJIaHE
CornacHo ¢enepanbHOMy 0a3UCHOMY y4eOHOMY IUIaHY /I 00pa30BaTeIbHbIX
yupexaeHuii Poccuiickoit deneparuu Ha n3y4eHue anreOpbl OTBOAUTCS 3 yaca B
Hezento, Bcero 102 gaca B roa. CorracHO KaJleHTapHOMY yueOHOMY TpauKy
yueonsiit rog B MBOVY «lllkona No32» nnutcs 34 yueOHBIX HEeNU, TIOATOMY
JaHHas MporpamMma paccuuTada Ha 99 wacoB 3a rog no 3 yaca B HEZEIIO.
B Teuenue roma BO3MOXKHBI KOPPEKTHBBI pabodeil MpoOrpaMMbl, CBSI3aHHBIE C
00BEKTUBHBIMHU IPUYHHAMMU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA OBYYAIOIIUMUCH YYEBHOI'O
INPEIMETA

N3yuenue marematuku B 11 kiacce 1aet BO3MOKHOCTh 00yYarOUUMCs TOCTHYb
CIEAYIOIIUX Pe3yJIbTATOB PA3BUTHSL:

6 TUYHOCMHOM HANPAGIEHUU:

o c(OpPMHUPOBAHHOCTH LIEJOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

e YMEHHME SCHO, TOYHO, TPAMOTHO WH3JlaraTb CBOM MBICJIM B YCTHOU H
NUCbMEHHON peuYd, MOHMMAaTh CMBICH I[IOCTAaBJICHHOW 3aJaud, BBICTPAUBAThH
apryMEeHTAI1I0, IPUBOJIUTh IPUMEPHI U KOHTPIIPUMEPHIL;

e KPUTMYHOCTH MBIIUICHUS, YMEHHUE pPACIO3HABATh JIOTUYECKHU
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJIMYATh THIOTE3Y OT (PaKTa;

e TIPEJACTaBJICHHE O MAaTEMAaTHYECKON Hayke Kak cdepe 4eIoBeUeCKOi
NeATEeHOCTH, 00 AdTamax ee pa3BUTHs, O €€ 3HAYMMOCTH ISl Pa3BUTHUS
UMBWIN3ALNY;

e KpPEaTMBHOCTH MBILUICHUS, NHULUATUBA, HAXOAUYUBOCTh, AKTUBHOCTb
[IPY PELICHUY MATEMATUYECKUX 3314,

e YMEHHE KOHTPOJHMPOBATH TMpOIECC U  pe3yabTaT  yuyeOHOU
MaTEMaTHYECKOU eI TETbHOCTH;

e CIIOCOOHOCTh K DSMOIMOHAJIHLHOMY BOCIPHUSATHIO MaTeMaTHYE€CKUX
00BEKTOB, 3aJ1a4, pEUICHUH, pacCyKICHHI;

6 MemanpeomMemHoM HanPa61eHUU:

e MpEICTaBJICHUS 00 WHACIX U O METOoJax MaTeMaTUKd Kak
YHUBEPCAIBHOM SI3bIKE HAYKHM W TEXHHKH, CPEICTBE MOIECIUPOBAHUSA
SBJICHUU U MIPOLIECCOB;

e yYMEHHE BUJETh MATEMAaTHYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHON
CUTYyalluu B IPYTUX AUCHHUIUIMHAX, B OKPYKAIOLIEH KU3HU;

e YMEHHME HAaXOIUTh B pa3IMYHBIX MCTOYHHUKAX HH(POpPMAIHIO,
HEOOXOUMYIO JIJISl PEIICHUSI MaTeMaTHYECKUX MPoOJIeM, IPEACTaBIsATh €
B TOHATHOW (opme, MPUHHUMATH pEHICHHWE B YCJIOBHUSX HEMOJIHOW U
M30BITOYHOM, TOYHOM M BEPOSTHOCTHOM MH(OpMAIIHH;



e YMEHME IIOHMMAThb M WCIOJIB30BAaThb MAaTEMAaTHYECKUE CPEACTBA
HarMHOCTH (Tpaduku, AwarpaMMbl, TaOMUII, CXEMBI W Jp.) IS
WJUTKOCTPALN, UHTEPIIPETALMH, APTyMEHTALNH;

e YMEHHUE BBIJBUTATh TUIOTE3bl MpPU PpEIICHUH Y4eOHbIX 3ajady,
NOHUMAaTh HEOOXOJIMMOCTh UX MPOBEPKU;

e YMEHHE TIPUMEHSTh WHIYKTUBHBIE U JCAYKTUBHBIC CIIOCOOBI
pacCyKJI€HUN, BUAETh PAa3JINYHbIC CTPATETUHN PELICHUS 3a/1a4;

o TNOHHMMAaHWE CYIIHOCTH AJITOPUTMHUYECKUX MPEINHCAHUNA U YMEHHE
NENCTBOBATh B COOTBETCTBUU C IIPENIOKEHHBIM AJITOPUTMOM;

e YMEHHE CaMOCTOSITEIbHO CTaBUTh II€JIM, BBHIOUpATh M CO3/]aBaTh
ITOPUTMBI JJI PEIICHUS Y4eOHBIX MAaTEMATHYECKUX MPOOIIeM;

e YMEHME IUIAHUPOBATH U OCYIIECTBIIATH AEATEIBHOCTD, HAIIPABICHHYIO
Ha pEelIeHNe 3a1a4 HUCCIIEI0BATEIBCKOIO XapaKTepa,

o c(opMupOBaHHOCTh Y4YEOHOW M OOIIENOJB30BATENBCKON
KOMIIETEHTHOCTH B OOJACTM  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-
KOMMYHHMKAIIHOHHBIX TEXHOJIOTUH;

6 NpeoOMenHOM HAnPAaeIeHuu:
- c(OopMHUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHKe KakK YacTH MHPOBOM

KyJbTYpbl U O MECTE MAaTE€MaTUKH B COBPEMEHHON LMBWIM3ALUU, O CIIOCO0AX

ONMCAHNs HA MATEMAaTHUYECKOM SI3BIKE SIBJICHUM PEAIBHOTO MUPA;

I. - C(l)OpMI/IpOBaHHOCTB HpGIICTaBJIGHI/Iﬁ 0 MaTCMAaTHYCCKHX ITOHATHAX KaK O
BAXKHEHUIIIMX MaTEeMaTUYCCKUX MOACIIAX, IMO3BOJIAIOINUX OIIMChIBATH WM H3Yy4YaTb
Pas3HbIC IIPOOCCChI M ABJICHHUA, IMOHHUMAHHUC BO3MOXHOCTH AKCHOMATHYCCKOI'O
IMOCTPOCHUA MAaTCMATHYCCKHUX Teopnﬁ;

2. - BIAJCHHE METOJAMU J0Ka3aTEIbCTB U AITOPUTMOB PEILICHUS; YMEHUE UX
IIPUMEHSITh, TPOBOJNTH JIOKA3aTENIbHBIE PACCYKIACHUS B X0 PELICHUS 3a4a4;
3. - BHaAcHUE CTAHJAPTHBIMA MNPUEMAMU pPELICHHS PALUOHAIBHBIX H

UPPALMOHAIBHBIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CHCTEM; MCIIOJIb30BAHUE FOTOBBIX KOMITBIOTEPHBIX MTPOTPaMM, B
TOM YMCJIE JJIs MOMCKAa MYTH PELICHUS W WIUIIOCTPALMHU PELICHUS YPaBHEHUW U
HEPABEHCTB;

4. - chOopMHUPOBAHHOCTh NPEACTABIECHUN OO0 OCHOBHBIX MOHATHUAX, UIACSIX U
METOJaX MaTEMAaTUYECKOTO aHAJIN3A;

- BJIaJICHUE HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOrpamMm
IIPY pELIEHUU 3a/]a4.
TpeGoBaHusi K YPOBHIO NMOATOTOBKHM Yy4Yalluxcsl IO

ajireope.
1. YuyeHHuK 10JI5KeH 3HATDh:
e HaXOJUTH 001acTh OIpEICIICHUS u MHOECTBO 3HAYEHUN

TPUTOHOMETPUUECKUX (PYHKITHIA;
e OIIPCACIATH ‘—IéTHOCTB, He‘—IéTHOCTB, NEPUOANIHOCTL TPUT'OHOMCTPHUUYCCKUX
bynxumi;



CTPOUTH TPpaUKN TPUTOHOMETPUUECKUX (DYHKITHIA,

OTHCHIBATH 110 TPA(UKY U B MPOCTEHIINX CITydasx Mo (Gopmysie OBEACHUE U
CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKIIMIA;

HAXOJUTh 10 rpaduKy GyHKIIMHU HAUOOJIbIIIME U HAUMEHBIIINE 3HAYCHUS;
MCCJIEI0OBATh B MPOCTEHIHX CiIy4asx GyHKIIUA HA MOHOTOHHOCTH;
HAXOJIUTh TIPEIeIT TTOCICIOBATEIIBHOCTH;

HAXOJUTh IPOU3BOJIHBIE C TOMOIIBIO (hopmys AuddhepeHITupOBaHMS;
HaXOJIUTh yYpaBHEHUE KacaTeIbHOU K TpaduKy QyHKINY;

HaXOJIUTh MTPOMEKYTKH BO3PACTaHUS W YOBIBAaHUS (QyHKIINUH;

HAXOJUTh KPUTUUECKUE U CTAIMOHAPHBIE TOUYKH;

HAXOJIUTh AKCTPEMYMBI (DYHKITUHU ¥ TOUKHU Mepernoa;

HAXOJIUTh AKCTPEMYMBI (DYHKITUH TI0 3HAKY BTOPOI MPOU3BOTHOM;

HAXOJUTh HAUOOJBIINE U HAMMEHbBIIINE 3HAUCHUS (PYHKIINU;

BBITIOJIHATh MOCTPOCHHSI TpadukoB GYHKIWUUA, TPUMEHSS aJTOPUTM
MTOCTPOCHUS;

HaxOJUTh IEPBOOOPA3HEIE;

BBIYUCIISATH OMNpPEACIIEHHbIE MHTETpalibl UCHoNb3ys (popmyny HproToHa —
JleiOnumna;

BBITIOJTHATH TIEpeOOp BCEX BO3MOXHBIX BAPUAHTOB ISl IepecyeTa 0ObEKTOB
1 KOMOWHAIIUH;

NPUMEHSThH IPABUIIO TPOU3BEIACHUS;

pacmo3HaBaTh M peliaTh 3a7aydl Ha BBIUMUCICHUE YHCIIAa TEePECTAaHOBOK,
pa3MeIIeHN, COYeTaHUN U TPUMEHSTh COOTBETCTBYIOIIHE (POPMYIIHI;
permarh 3aJadyd Ha TPUMEHEHHUE TEOPEMBI O BEPOSATHOCTH CYMMBI JIBYX
HECOBMECTHBIX COOBITHH;

pemiarh 3aJadyd  Ha HAXOXICHUE BEPOATHOCTH TPOU3BEACHHS JIBYX
HE3aBUCUMBIX COOBITHI;

BBIYHCIIATh B TMPOCTEHIIMX CIydasX BEPOATHOCTH COOBITUH HA OCHOBE
MOACYETA YHUCIIA UCXO/IOB;

peniaTh JIMHEWHbIE YPAaBHEHUSI U HEPABEHCTBA C JIByMs [I€PEMEHHBIMU;
peniaTh HeJIMHEWHbIE YPAaBHEHHS M HEPABEHCTBA C JIByMS IIE€PEMEHHBIMU;
peIaTh CHCTEMbl YPaBHEHUI ¥ HEPABEHCTB C IByMsI IIEPEMEHHBIMHU.

2. Y4eHHK 10JI5KeH YMeTh:

pemiarh ypaBHEHUS u HEPaBEHCTBA, UCTIOJIB3Y I CBOICTBa
TPUTOHOMETPHUUECKUX (DYHKIHI 1 UX TpaduKy;

ONMUCHIBATH €  TOMOIIBI0  (QYHKIMIA  pa3sTUYHBIX  3aBUCHMOCTEH,
MIPE/ICTABIICHUS UX TpaduUecKu, HHTePIPETay rpaduKoB;

HaXOJUTh YTIOBOM KOA(PPUIIMEHT KacaTeabHOU K rpaduky GyHKIMU y = f
(x) B TOUYKE C aOCITUCCOM X;

HaXOJUTh YroJl Mexay ocblo Ox W KacaTeabHOU K rpaguky GyHKUUA y = f
(x) B TOUKe ¢ adCIUCCON X;



pelmarb OpUKIaJHbIe 33Ja4d, B TOM YHCIIE COLMAIBbHO-3KOHOMHYECKHE U
busndeckue;

BBINIOJIHATH TMOCTPOEHUsI 0oJiee CIOXKHBIX TpadUKOB (PYHKUIUHU, MPUMEHSS
ITOPUTM MOCTPOCHUS;

BBIYHCIATh IUIOLAAb KPHUBOJMHEHHOM Tpaleuud C HCIOJIb30BAaHUEM
MIepBOOOPA3HON;

npuUMeHATh (hopmyiry OnHoma HeroToHa;

BBICTpaUBaTh apryMEeHTAIMH MPU JJOKA3AaTEeIbCTBE U B IUAJIOTE;
pacno3HaBaTh JOTMYECKH HEKOPPEKTHBIE PACCYKACHMUS;

3aMKMChIBATh MATEMATHUYECKUE YTBEPKIACHUS, TOKA3aTEIbCTBA;
aHAIM3UPOBATh pPEAIbHbIE YHUCIIOBBIE JIAaHHBIE, MPEJICTABICHHBIE B BUJE
auarpamm, rpaukoB, TaOJHIL;

pemath MNpPaKTUYECKHWE 3ajaud B IOBCEIHEBHOM M MpodeccHoHaTbHOM
NESTENBHOCTHA C MCIOJIb30BAHUEM JIEUCTBUI C YHMCIIaMH, MPOLIEHTOB, JJIUH,
IomiaeH, 00beMOB, BpEMEHH, CKOPOCTH;

pemarb yueOHble U MPaKTUYECKUE 3a7aul, TPeOYyIOIIMe CUCTEMATUYECKOTO
nepebopa BapUaHTOB,

CpPaBHMBATh INAHChl HACTYIJICHUS CIIy4alHbIX COOBITHM, ISl OLEHKHU
BEPOATHOCTH  CIy4YallHOrO COOBITHS B  MPAaKTUYECKUX  CHUTyalUsX,
COIIOCTABJIEHUS MOJEJIH C PEATIHOU CUTYallUEe;

MOHUMAaTh CTATUCTHYECKHUE YTBEPKICHUS;

aHaJIM3UPOBaTh HUH(POPMALIMIO CTATUCTUUECKOIO XapaKTepa;

BBIIIOJIHATH ITOCTPOEHUE M HCCIEAOBAHUE IMPOCTEHIIMX MATEMaTUYECKUX
MOJENEN.

cDOpMaMI/I KOHTPOJIA ABJIAIOTCA:

3ayer,
caMoCTOATeNbHas padoTa,

TECTUPOBAHUE,

KOHTpOJIbHas paboTa,

TOKJIab1, pedeparsl, COOOIIECHHUS,

pe3yIbTaT MOJCIIUPOBAHUS U KOHCTPYHPOBAHUS,

pe3yJIbTaThl IPOEKTHOM U UCCIIeI0BATEIbCKON ACSITENLHOCTH yUaluXcs,
pediekcus.

Conepxanue yueOHOT0 npeaMeTa
1. IToBTOpenue kypca 10 kiacca
OcnosHbie yenu:
e (opMHUPOBaHHE MIPEICTABICHUN O IIEJIOCTHOCTH U HEMPEPBHIBHOCTH Kypca
anreopsl;



® OBJIaJICHHE YMEHUEM 0000IICHNS U CUCTEMATHU3allUY 3HAHUN IO OCHOBHBIM
TemaMm Kypca anreopsl 10 kiacca;

® pa3BUTHE JIOTHUYECKOTO, MATEMATUYECKOTO MBIILJICHUS] U UHTYUIUH,
TBOPUYECKHUX CIIOCOOHOCTEN B 00JIaCTH MAaTEMATUKH.

2. Tpuronomerpuueckue pyHKIHHA

ObnacTh ornpene’aeHust © MHOKECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKIIUHA.

YETHOCTH, HEYETHOCTD, NEPUOJUNYHOCTh TPUTOHOMETPUUECKUX (PYHKIUH.

CpoiicTBa 1 rpaduku PyHKIMI y=COSX, y=Sinx, y=tgx.

OcHoesnvie yenu:

e (QopmupoBaHue NpeAcTaBIeHU 00 001acTH ONpeAeIeHUs U MHOXKECTBE
3HAYEHUU TPUTOHOMETPUUECKUX (DYHKIIMI, O HEUETHON U YETHOM
(GyHKUHMSX, O IEPUOANYECKON (PYHKIMH, O Ieproe GyHKIIHNH, O
HAaMMEHBILIEM MOJIOKUTEIBHOM MEPUOJIE;

¢ (QopmupoBaHuE YMEHUHN HAXOAUTh 00JaCTh ONPEACIICHUS U MHOXKECTBO
3HaYEHUH TPUTOHOMETPUUECKUX (QYHKIUI CIIOKHOTO apryMEHTa,
HPEICTABICHHOTO B BUE JPOOU U KOPHS;

® OBJIa/ICHUE YMEHHEM CBOOOIHO CTPOUTH IPaPUKU TPUTOHOMETPUUECKIX
(GyHKUUNA U OMUCHIBATh UX CBOMCTBA;

B pezynomame u3zyuenua memul yuaujuecs 00AHCHbL:
3Hamy:

e 00JaCTh ONPEEIECHUS U MHOKECTBO 3HAYEHUI JIEMEHTAPHBIX
TPUTOHOMETPUUYECKUX (PYHKIIMIA;

® TPUrOHOMETPUYECKHE (PYHKIUU, UX CBOMCTBA U IPpaPUKU;

ymemo:

® HAXOAWUTH 00JACTh ONPECICHUS U MHOKECTBO 3HAUCHUH
TPUTOHOMETPUUECKUX (PYHKIIHIA;

® MHOXECTBO 3HAUEHHI1 TPUTOHOMETpUUEeCKuX QpyHKIMN Buga— kf(x) m, rae

f(x) - mobast TpuroHOMeTpUYECKast PYHKITUS;

JOKa3bIBaTh MEPUOJUYHOCTD (PYHKIIMIA C 3aJaHHBIM IEPUOIOM;
HcCNeI0BaTh (PYHKIHUIO HA YETHOCTh U HEYETHOCTH;

CTPOUTH TPaUKN TPUTOHOMETPUUECKHUX (DYHKIIHIA,

COBeEpIIATh ITpeodpa3zoBaHue rpa@uKoB (PyHKIIMI, 3Has UX CBOWMCTBA;

e pemiath rpadUyYECKy NPOCTEUIINE TPUTOHOMETPUUECKHIE YPABHEHUS U

HEpaBEHCTBA.

3. IIpousBoaHas U €€ reoMeTPHYECKHI CMbICJI

[TpousBonnas. [IpousBoanas crenennoit ¢pyukiuu. [Ipasuna
muddepenumpoBanus. [Ipon3BoaHbIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKLIUM.
I'eomeTpruuecKknii CMBICI IIPOU3BOJHOM.

OcHnosnvle yenu.

e (opMUpOBaHNE NOHATUN O MTHOBEHHON CKOPOCTH, O KacaTeIbHO! K
IJIOCKOM KPHBOM, 0 KacaTeabHOU K rpaduKy (PyHKIMHU, O TPOU3BOAHOM
(GyHKUMH, O PU3NYECKOM CMBICIIE POU3BOJHOM, O TEOMETPUUECKOM
CMBICJIE TPOU3BOAHOM, O CKOPOCTH U3MEHEHUS (PYHKIMH, O TIpeese



(GyHKIIUU B TOYKe, 0 AuddepeHITMPOBaHNH, O IPOU3BOIHBIX AJIEMEHTAPHBIX
(yHxrmii;

(dhopMHpOBaHUE YMEHUS UCITOJIH30BATh AITOPUTM HAXOXKICHUS
IPOM3BOIHOM AJIEMEHTAPHBIX (DYHKIIMI MPOCTOTO U CIIOKHOTO apTyMEHTa;
OBJIaJICHNE YMEHUEM HAXOIUTh MPOU3BOIHYIO JTFO00W KOMOMHAIINH
AIIEMEHTapHbIX QYHKIIUH;

OBJIaJICHUE HABBIKAMH COCTABJICHUS YPaBHEHUS KacaTelIbHOU K Tpaduky
GYHKUIUUA TP TOMOJIHUTETBHBIX YCIOBUSIX, HAXOXKICHUS YTIIOBOTO
Kod(duIreHTa KacaTeIbHOM, TOYKH KaCaHUA.

B pe3ynomame usyuenua memot yuaujuecs 00aM4CHbL:
3Hamb.

MOHATUE MPOU3BOIHON (HYHKINH, (PUIUIECKOTO U TEOMETPUUECKOTO CMbICIIa
IIPOU3BOIHON;

HOHSITUE MIPOU3BOJHON CTEIEHH, KOPHS;

npasuia 1udpepeHpoBaHus;

(opMyJIbl IPOU3BOIHBIX JIEMEHTAPHBIX (QYHKIUH;

ypaBHEHUE KacaTeabHOU K rpaduKy QyHKIUY;

QITOPUTM COCTABJICHUS! YPaBHEHUS KacaTeIbHOM;

ymemb:

BBIYKCIIATH POU3BOJHYIO CTENEHHOW (PYHKIIMU U KOPHS;

HaXOJIUTh POU3BOJHBIE CYMMBI, pa3HOCTH, IIPOU3BE/ICHMS], YACTHOIO;
MIPOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMIA;

HaXOJIUTh MPOU3BOIHBIE ANEMEHTAPHBIX (PYHKIMI CII0KHOTO apryMEHTa;
COCTaBJISITh YpaBHEHHE KacaTeabHOU K rpaduky GyHKIMHU MO alropuTmy;

4. IIpumeHeHre MPOU3BOAHOM K HCCICA0BAHUIO (PYHKIIHI

Bo3spacranue n yobiBanue QpyHkiuii. OkcrpeMymbl QyHKuu. [lpumenenue
MPOU3BOAHOM K MOCTpOeHUIO rpadukoB pyHkuuid. Hanbomnpliee 1 HauMeHbI1Iee
3HaueHus QyHkiuu. Beimykiocts rpaduka. Touku neperuoa.

OcHoenvie yenu:

dbopMHpoBaHUE TPEICTABICHUN O MPOMEKYTKAX BO3PACTAHUS U YOBIBAHUS
(GYHKIUH, O TOCTATOYHOM YCIIOBHUHY BO3pacTaHUs (DYHKIMH, O TIPOMEKYTKAX
MOHOTOHHOCTH (PYHKITUH, 00 OKPECTHOCTH TOYKH, O TOYKaX MaKCUMyMa |
MUHUMYyMa (QYHKIIHH, O TOYKAX IKCTPEMyMa, O KPUTHICCKUX TOUKAX;
(dbopMHUpOBaHUE YMEHUS CTPOUTH ICKH3 Tpaduka GyHKIUU, €CITH 3a7aH
OTpE30K, 3HaUeHUsI (PYHKITMU HA KOHI[AX 3TOTO OTPE3Ka U 3HAK MPOU3BOIHOMN
B HEKOTOPBIX TOUKAX (HYHKIINH;

OBJIAJICHUE YMEHUEM TTPUMEHSTH TTPOU3BOIHYIO K UCCIICIOBAHUIO (PYHKITUH
Y TIOCTPOSHUIO TPapHUKOB;

OBJIJICHNE HABBIKAMH HCCIICIOBATh B MIPOCTEUINX CIIydasiX (DyHKIIMN HA
MOHOTOHHOCTh, HAXOJUTHh HANOOJIBIIIEE U HANMEHbIIICE 3HAYCHUS (PYHKITUH,
TOYKH TIepernda M HHTEPBAIIBI BHIMTYKIOCTH.

Bpesyﬂbmame U3YUCHUA meMbl yuanuiueca O00J1)ICHDL:
3HAMb.



MOHSATUE CTAIIMOHAPHBIX, KPUTUIECKUX TOUYEK, TOUCK IKCTPEMYMa;

KaK MPUMEHSITh MPOU3BOJIHYIO K UCCIEIOBAaHUIO (DYHKIIMI U MTOCTPOCHUIO
rpaduKoB;

KaK MCCJIEIOBATh B MPOCTEUIINX CITydasX (PYHKITMM HAa MOHOTOHHOCTb,
HaXOJWTh HAauOOJIbIIIee U HANMEHBIIIEE 3HAUCHUST (DYHKIINY;

ymems.

HAXOJUTb UHTEPBAJIbI BO3pACTaHUsI U yObIBAaHUS (PYHKIIHIA;
CTPOUTH 3CKU3 TpauKka HENPEPHIBHON (PYHKIMU, ONPEACIEHHON Ha

OTpE3KE;

HaXOJUTh CTAllMOHAPHBIC TOUYKH (1)YHKI_II/II/I, KPUTHYCCKHUC TOYKH U TOYKH

IKCTPEMYMa;

OPUMEHSTH TPOU3BOIHYIO K UCCIIEIOBAHUIO (PYHKIIUI M MOCTPOCHUIO

rpauKoOB;

S.

HaXOAUTh HauOOJbIlIee U HAMMEHbIIIEE 3HAaUeHNE (DYHKIUY;
paboTaTh ¢ yueOHUKOM, OTOUpATh U CTPYKTYPUPOBATH MATEpHUAI.

IlepBooOpa3Has U MHTErPa

[TepBooOpa3nas. [IpaBuna HaxoxaeHus nepBooOpazHbix. [lmomanm
KPUBOJIMHEWHON Tpalleliuy U UHTerpai. Beruucienue nurerpaios. Beruucienue
IJIOIIAJEH C IIOMOILBIO UHTErPAJIOB.

OcHosHuvle yenu:

dbopMHpoBaHUe TIPEACTABICHUA O MEPBOOOPa3HOM (PYHKITNH, O CEMENCTBE
nepBOoOOpa3HbIX, 0 MU PEepPeHIINPOBAHUN U HHTETPUPOBAHUH, O TAOJIHIIE
NEPBOOOPA3HBIX, O MPABWIIAX OTHICKAHUS TIEPBOOOPA3HBIX;

(dbopMHpoBaHKUE YMEHUN HAXOIUTh A1 (PYHKIIMU EepBOOOpa3HyI0, rpaduk
KOTOPOW MPOXOJIUT Yepe3 TOUKY, 3aJJaHHYI0 KOOP/IMHATaMU;

OBJIaJICHHE YMEHUEM HaxXOJUTh IUIOMIAAb KPUBOJIMHEHHOMN Tpanenu,
orpaHnyeHHON rpadukamu GyHkuil y = f(x) u'y = g(x), orpaHU4EHHO
OpsIMBIMU X = a. X = b, ocbto OX u rpadgukom y = h(x).

B pe3ynomame u3zyuenua memul yuaujuecs 0014CHbL:

3HaMb.
® TOHSATHE MIEPBOOOPA3HOMN, HHTETpATIA;
® TIpaBWJIA HAXOXKJICHUS MTEPBOOOPA3HBIX;
e Ta0IUIly NEPBOOOPA3HBIX;
e (dopmyny Hetorona— JleiiOuuiia;
® TIpaBWJIA HHTCTPUPOBAHHSI,
ymemb:

® [IPOBOJIUTH MH()OPMALIMOHHO-CMBICIIOBOM aHAJIN3 IPOYUTAHHOTO TEKCTa B

y4eOHUKE, y4acTBOBaTh B JUAJIOTe, IPUBOJUTH IPUMEPHI; apTyMEHTUPOBAHO
OTBEYATh HA NMOCTABJIEHHBIE BOMPOCHI, OCMBICTUBATH OMIMOKH U HX
YCTPaHSITh;

® JIOKa3bIBATh, YTO JaHHAs (DYHKIIMS SBJISETCS IEPBOOOPA3HOM AJIst pyTroi

JTAaHHOW (PYHKIMY;



® HaXOJIUTh OJHY U3 MEPBOOOPA3HBIX JIJISi CyMMBI (DYHKITHI ¥ POU3BEICHUS
(GYHKIIMU Ha YUCIIO0, UCTIOIB3YSI CIIPABOYHBIC MaTEPHAIIbI;

® BBIBOJIUTH MPABUJIA OTBICKAHUS MIEPBOOOPA3HBIX;

® 1300pakaTh KPUBOJWHEWHYIO TPANEIUIO, OTPAHUICHHYIO TpaduKamMu
AJIEMEHTAPHBIX (PYHKIINM;

® BBIYUCIISATH HHTETPAJ OT dJIEMEHTAPHOW (PYHKIIMH IIPOCTOTO apryMeHTa 10
dbopmyne  HproTona JleiOHMIIA C TOMOIIBIO TAOIUIBI IEPBOOOPA3HBIX U
IIpaBHJI HHTETPUPOBAHNS,

® BBEIYHCIIATH IUIONIA (b KPUBOJIMHEHHOM Tpareuu, OorpaHUuIeHHON TTPSIMbIMU—
X =a, X =b, ocsto Ox u rpadKOM KBaIpaTUIHON QyHKIINU;

® HAaXOIUTh ILIOIIAb KPUBOJIUHECHHON TpAIlCIIMK, OTPAaHUICHHOM ITapadoiaMu;

® BBEIYHCIIATH IMyTh, IPOUCHHBIN TEJIOM OT HaJaJla IBMKEHUS JJO OCTAHOBKH,
€CJIM U3BECTHA €r0 CKOPOCTh;

® IIPEJBHJICTh BO3MOKHBIC ITOCICACTBUS CBOUX JICHCTBUI;

® BJIAJICTh HABBIKAMH KOHTPOJIS U OIICHKH CBOEH JCATEIHHOCTH.

6. Di1ieMeHTHI KOMOMHATOPUKH
TabnuuHoe u rpaduuecKkoe NpeicTaBiIeHUE JaHHbIX. UMCIOBBIE XapaKTEPUCTUKU
PSAIOB TAHHBIX.
[ToouepénHplii U OJHOBPEMEHHBI BHIOOP HECKOIBKHUX 2JIEMEHTOB U3 KOHEUHOTO
MHOkecTBa. DOpMyIIbl YKCIa NEPECTAHOBOK, COYETAHUM, pa3menieHnid. Pemenue
KOMOMHATOpHBIX 3a1a4. @opmyia 6uHoma Herorona. CBolicTBa OMHOMUHAIBHBIX
koaddunrertoB. Tpeyronpauk [lackans.
OcHosHbie yenu:
¢ (hopMupOBaHKE MPEACTABICHUIN O HAYYHBIX, JIOTHUYECKUX, KOMOMHATOPHBIX
METOJaX pelIeHrs MaTeMaTUYECKuX 3a/1ay;
¢ (hopMHpoBaHUE YMEHUS aHATU3UPOBATh, HAXOAUTh PA3TUUHBIE CTIOCOOBI
pEeIIEHNsT OJHOW W TOM K€ 3aJa4H, JIeJIaTh BBIBO/IbI,
® pPa3BUTHE KOMOMHATOPHO-TOTUUECKOTO MBIIUICHUSI.
B pezynomame u3zyuenua memul yuaujuecs 0014CHbL:
3HaMb:
®IOHSATHE KOMOMHATOPHOM 3a/]a4ll 1 OCHOBHBIX METO/IOB €€ PeIlIeHHUS
(mepecTaHOBKH, pa3MEIICHHUsI, COUCTaHHs 0€3 TTOBTOPEHUS U C
NOBTOPEHUEM );
®IIOHATHE JIOTMYECKON 3aJ1a4H;
e [IpUEMBI pEIICHUSI KOMOMHATOPHBIX, JJOTHYECKUX 3a7a4;
®>JIeMEHTHI rpa)OBOr0 MOJICTIUPOBAHMUS;
ymems:
® 1CII0JIb30BaTh OCHOBHBIE METO/Ibl PEIICHUSI KOMOMHATOPHBIX, JIOTHYECKHUX
3a/1ay;
epa3pabaThiBaTh MOJACIIM METOJIOB PEIICHUS 3a]1a4, B TOM YHCJIE U TIPU
MOMOIIY TpaoBOro MOACITUPOBAHUS;
®IIePEXOIUThH OT UJIEU 33J1a4 K aHAJIOTUYHOM, OoJiee MPoCTOH 3a1aye, T.€. OT
OCHOBHOM MOCTAaHOBKH BOIIPOCA K CXEME;



®SICHO BBIPAXKATh pa3padOTaHHYIO HIICIO 3aaYH.

7. D1eMeHTHI TEOPUU BEPOSITHOCTEM

DneMeHTapHbIe U CIOXKHbIE cOObITUS. PaccMoTpeHue cirydaeB: BEpOSITHOCTD

CYMMbI HECOBMECTHBIX COOBITUI, BEPOSITHOCTH MPOTHUBOTIOIOKHOTO COOBITHSI.

[TonsiTHe 0 HE3aBUCUMOCTH COOBITHI. BEpOATHOCTh U CTaTUCTHYECKAst YacTOTa

HACTYTUICHUS COOBITHA. Pelienre mpakTHYecKux 3a7a4 ¢ MPUMEHEHHE

BEPOSTHOCTHBIX METOOB.

Ocnosnvie yenu:

e (opMupoBaHUE MPEACTABICHUS O TEOPUHN BEPOSTHOCTH, O TIOHSITHUSX:
BEPOSITHOCTb, UCTIBITAHKUE, COOBITHE (HEBO3MOXKHOE U JIOCTOBEPHOE),
BEPOSITHOCTh COOBITHH, OOBEIMHEHHUE U TIEpECEUCHUE COOBITHI, CIICICTBUE
COOBITHS, HE3aBUCUMOCTb COOBITUI;

¢ (hopMUpPOBaAHHE YMEHHUS BBIYUCISTH BEPOSATHOCTH COOBITHH, ONIPEACTIATh
HECOBMECTHBIE Y IPOTUBOIOIOKHBIE COOBITHS;

® OBJIQJICHHE YMEHUEM BBINIOJIHATH OCHOBHBIE OIEpaIluy HaJl COOBITUAMY;

® OBJIAJICHUE HABBIKAMU PEIICHUS TPAKTUUECKUX 3a/1a4 C IPUMEHEHUEM
BEPOSITHOCTHBIX METOJIOB.

B pe3ynvmame uzyuenua memol yuaujuecsa 001)4CHbL:

3HamMb:

® TIOHSITUE BEPOSITHOCTU COOBITHH;

® TIOHSATHE HEBO3MOKHOTO M IOCTOBEPHOTO COOBITHS;

® [IOHSITHE HE3aBUCUMBIX COOBITHH;

® TIOHSTHE YCIOBHOU BEPOATHOCTU COOBITHIA;

® TOHSTHE CTATUCTUYECKOM YaCTOTHI HACTYIUICHHS COOBITHIA;
ymems:

® BBHIYHCIIATH BEPOSTHOCTH COOBITHIA,

ONPEENATh PABHOBEPOSTHBIE COOBITHS;

BBITIOJIHATH OCHOBHBIE OTNIEPAIK HaJl COOBITUSMU;

JTIOKa3bIBaTh HE3aBUCUMOCTh COOBITHIA;

HaXOJIUTh YCIIOBHYIO BEPOSITHOCTB;

® pemiaTh MPaKTUYECKUE 3a7a4M, PUMEHSS METOJIbI TEOPUH BEPOSITHOCTH.

8. O0o0marIee MOBTOPeHNE Kypca ajJre0pbl 1 HAYAJ aHAJIN3A

OCHOBHBIE LIEJIN:

1. 0600mieHune u cucTteMaTu3alus Kypca anreopbl U Havyall aHaIu3a;

2. co3llaHue yCJIOBUM JUIs TUNIOAOTBOPHOTO YYacTHs B TPYIIIOBOM paboTe, /s
dbopMHUpOBaHUS YMEHHUS CAMOCTOSITEIbHO U MOTUBUPOBAHHO OPTaHU30BHIBATH
CBOIO JIESITENIbHOCT;

3. ¢opmupoBaHue PEACTABICHUM 00 UASIX U METOAaX MAaTEMAaTHKH, O
MaTeMaTUKE KaK CPEeJICTBE MOJECIUPOBAHUS SABICHUHN U MIPOIIECCOB;

4. pa3BUTHE JIOTUYECKOTO U MATEMATUUECKOTO MBIIIUICHUS, UHTYUIIUU,
TBOPUYECKHUX CIIOCOOHOCTEN;

5. BOCIHUTaHUE MOHMMAHUSI 3HAYUMOCTH MAaTEMATHKHU JIJIsl 0OIIECTBEHHOTO
nporpecca.



TEMATHUYECKOE IINTAHUPOBAHHUE
(3uaca B Henxe10, Bcero 102 yaca).

Paznen

Koi-Bo yacos

IToBTOpEeHHE Kypca ajaredOpbl U HAYAJT MATEMATHYECKOT0 AHAJIN3A
10 kiacca

Tpuronomerpuueckue Gpynkuuu TpuroHomeTpudeckue QyHKIUU Y
=sin X, y = COS X, Yy = tg X, y = ctg X, UX CBOMCTBa U rpauKH.
[lepponyHOCTh (PYHKIIMU, OCHOBHOM NIEPHO/I.

OOpatHble TpUrOHOMETpUYECKUEe (PYHKIMH, UX Tpa(UKH.

14

IlpousBogHasi U eé reoMeTpuvecKuii cMbIci. [lonamue o npeodeie
nocnedogamenvhocmu.  Cywecmeoganue  npeodeid  MOHOMOHHOU
nociredogamenvyocmu. JIJIMHa OKPY>KHOCTH M TUIOMIAAL Kpyra Kak
npeJienbl IOCIeI0BaTeNbHOCTEH.

Ilonsamue o nenpepuvienocmu QhyHKyuuU.

[Tonsitue o mpom3BoaHON (GYHKINU, GUBHUECKUN U TEOMETPUUICCKUAN
CMBICJ TIPOU3BOAHON. YpaBHEHHE KacaTelbHOU K rpaduky (QyHKIHH.
[IpousBogHBIE  CyMMBI, pa3HOCTH, TPOW3BEACHHS, YaCTHOTO.
[Ipon3BogHBIE OCHOBHBIX 3JEMEHTApHBIX GYHKIUH. [IpoussodHvle
00pamHoU hyHKYUU U KOMRO3UYUU OAHHOU PYHKYUU C TUHEUHOU.

15

IIpuMeHeHue  NPOM3BOAHONM K  HMCCICI0BAHUI  (PyHKUMH.
[TpruMeHeHre MTPOU3BOTHON K UCCIICOBAHUIO (QYHKITHI M IIOCTPOSHUIO
rpadukoB. [IpumMepsl UCHOIB30BaHMS TPOU3BOJAHON JIJISi HAXOXKICHUS
HAWJIy4lIero penieHus: B MPUKIAJAHBIX, B TOM YHCIE COLUAIBHO-
HPKOHOMHUYECKHUX, 3anadax. HaxoxkaeHue CKOpOCTH sl mpolecca,
3amanHoro Gopmynoi wnu rpaduxom. BTopas mpousBomHas u ee
buznyecKuil CMBICI.

15

IlepBooOpa3nass u unTerpaJ. [lepsoodpaznas. ®opmyna Herorona—
Jletionuna. Ilonamue 06 onpedenenHoMm uHmezpale Kak HIOWAOU
Kpusonunelnot mpaneyuy. llpuMepsl TpPUMEHEHUS WHTETpalia B
(bu3MKe U TCOMETPHH.

15

KomOnnaropuka

Mamemamuyveckasa  uHudykyuu. Ilpasuso  npou3gedeHusl.
PasmeweHuss ¢ noemopernusimu. Ilepecmanosku. PazmeuwjeHus 6e3
nosmopeHutl. CovemaHusi 6e3 nosmopeHull u 6uHoM HvromoHa.

10




CouemaHus c noemopeHusimu.

JJleMEeHTbl TEOPUH BeEPOSATHOCTEHM. OJIEMEHTAapHbIe M CiOXHBIE | 10
coobiTus.  PaccMoTpeHue  ciydaeB M BEPOATHOCTh  CYMMBI
HECOBMECTHBIX COOBITHI, BEPOATHOCTH MPOTHUBOMOIOKHOTO COOBITHS.
llonamue o  Hezasucumocmu  codovimui.  Beposmumocms — u
cmamucmuyeckas yacmoma HacmynjieHus coovimus. PenieHue
MIPAKTUYECKUX 3a7a4 C IPUMEHECHUEM BEPOSITHOCTHBIX METO/IOB.

YpaBHeHMsT W HEpPaBeHCTBAa ¢  JBYMS  IepPeMEHHBIMH. | §
PaBHOCMIBHOCTD  ypaBHEHHH, HEPAaBEHCTB, CHUCTEeM. Pemienue
IIPOCTENIINX CUCTEM YPABHEHHU C IBYMsI HEM3BECTHBIMU. OCHOBHBIE
MPUEMBI PEIICHUS] CUCTEM YPAaBHEHHUI: MMOJACTAHOBKA, alre0panyeckoe
CIIO)KEHHME, BBEICHHE HOBBIX IIEPEMEHHBIX. Pemenue cucrem
HEPABEHCTB C OJIHON IIEPEMEHHOM.

Hcnonb3zoBanue CBOMCTB W rpaduKoB (PYHKIUI MpuU pelieHuu
YpaBHEHUH M HepaBeHCTB. Meroa wuHTepBanoB. M3o00paxeHue Ha
KOOPJIMHATHOM IUIOCKOCTM MHOYKECTBA pELICHUH YpPAaBHEHHH U
HEPABEHCTB C JBYMs [IEPEMEHHBIMU U UX CUCTEM.

IIpuMeHeHne MaTeMaTHYECKUX METOIOB IS PEILICHUS

COJIEp>KaTENbHBIX 33/1a4 U3 Pa3IUYHbIX 00JaCTe HAyKU U MPAKTUKH.

HTorosoe noropeHue Kypca ajre0pbl 4 Ha4aja MAaTEeMATHYECKOIo | 8
aHaJu3a, noAroroska k EI'J.

99

I'PA®UK KOHTPOJIBHBIX PABOT

PaboTa

Bxopanast koHTposibHasi paboTa

Kontponbshas pabora Nel «Tpuzonomempuueckue gpynxyuuy

KontponbsHas pabota Ne2 «llpouszsoonasn u ee 2eomempuueckuii CMbIC»

Kontponenasa pabora Ne3 «llpumenenue npouszeoonoit K ucciedo8anuro
Gynkyuiiy

Koumponvnaa paooma Ned «HUnmezpan»

KontponbHas pabora Ne5 «Inemenmuvt KomoOunamopuxu, cmamucmuku u
meopuu 6epoamHnocment»

Kontponbnas pabora Ne6 «Peuwienue ypasnenuii u HepageHcme ¢ 08yMA
nepemeHHbIMUY)
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KAJIEHJIAPHO -TEMATHYECKOE IINTAHUPOBAHUE
no ajredpe M HaYaJaM MaTeMaTH4ecKoro anajausa 11 kiacc

Ne yp. Hara
/11 10 1o Tema ypoka
miany | ¢akrty
[ToBTOpenue. Jlorapudms No25-28 ¢.272, 160,
1 05.09
2 06.09 IToka3zaTenpHbIC YpaBHEHHS U HEPABEHCTBA Nol153-156(2) c. 282
3 07.09 Tpuronomerpust Nol77-183(2) c.284
Bxonnast koHTposnbHas paboTa [ToBTOPUTH (hOpMYyIT
4 12.09
5 13.09 OO6nacth onpeneneHus: TPUrOHOMETPUUECKHUX I1.1 Ne1(2.,4,6), 2(2,
byHKIUH
6 14.09 MHO%€CTBO 3HAUEHUN TPUTOHOMETPUUECKUX [1.1 Ne7(2,4,6), 8(2,
byHKIUH
. 19.09 YeTHOCTh, HEYETHOCTh TPUTOHOMETPUUYECKUX I1.2 Nel12(2,4,6), 13(
byHKIMA
8 20.09 [lepuonnunocth TpuronoMerpuueckux pynkuui | [1.2 Nel14(2,4,6), 15(
9 21.09 CaoiicTBa PyHKIIUU Y = COS X U ee rpaduk I1.3 Ne30(2,4), 33(2,
10 26.09 Omnpenenenue cBoicTB pyHKIMU  y = cos X 1o | [1.3 Ne38(2,4,6), 41(
rpaduxy
11 2709 CBolicTBa QyHKIIMHU y = sin X U ee Tpadux [1.4 Ne53(2,4), 56(2,
1 7809 Omnpenenenue cBoictB GpyHkiuu  y=sinxno | [1.4 Ne61(2,4), 62(2
rpaduxy
13 03.10 CaoiicTBa PyHKIIUU Yy = tg X U ee Tpaduk [1.5 Ne76(2,4), 77(2,
12 los.10 Omnpenenenue cBOUCTB GyHkiuu  y=tgxmo | [1.5 Ne81(2,4), 84(2
rpaduky
5 10.10 OOpatHas TpuroHomeTpudeckast GyHKIUS Y = [1.6 Ne95(2,4), 96(2,
apccos x u e€ rpaduk
16 11.10 OOpartHas TpuroHomMeTpudeckast QyHKIHS Y = I1.6 Ne98(2,4), 101(
apcsin X u e€ rpaguk
17 12.10 Ypoxk 00600111eHUS ¥ CUCTEMATU3allu 3HAHUM [1.1-6 Ne108(2,4), 1
18 17.10 Kontponwsnas padota Nel I1.1-6 moBTOpPUTH CB
«Tpuronomerpuueckue GyHKIUI)
19 18.10 PaGota HaJ ommubkamu. | I1.1 Nel(2,4), 2(2,4)




[TonsiTue O IpCaciic nmocCiICA0BAaTCIbHOCTHU

20 19.10 Onpenenenne Nporu3BOIHON [1.4 Ne23, 24, 25(2,

21 24.10 [IpousBoaHas cTeneHHON QPyHKIIUU I1.6 No46,47,48(2.4,

22 | 25.10 Haxoxnenue npousBoanoi creneHHoit pynkuuu | [1.6 No50(2,4), 52(2

23 |26.10 [IpaBuna nuddepeHnrpoBanus [1.5 Ne30-33(2,4,6),

24 | 07.11 [IpousBoanHbie 00paTHOMN HYHKIIUN [1.5 No36(2,4), 37(2

25 | 08.11 Kommosummu 06patHoi GyHKIMH ¢ TUHEHHOM [1.5 Ne39(2,4), 40(2,

26 |09.11 [Ipou3BoAHBIE HEKOTOPBIX 3JIEMEHTAPHBIX I1.7 Ne64(2,4,6), 65(
byHKIUH

57 1411 HaxoxaeHnue nmpou3BoIHON 3JIEMEHTAPHBIX I1.7 Ne68(2,4,6,8), 6
byHKIUH

28 15.11 HaxoxaeHnue nmpon3BoIHOM [1.7 No73(2,4). 74(2,

29 16.11 I'eoMeTprUyUeCKUil CMBICIT TPOU3BOIHOM I1.8 Ne89(2,4,6), 90(

30 |21.11 VYpaBHeHUE KacaTenbHOU K TpaduKy QyHKIIUN I1.8 No94(2,4), 95(2,

1 11 VYrnoBoit ko3 duiuent kacarenbHol k rpaduxy | I1.8 Ne92(2,4,6), 98(
byHKIIUN

32 | 23.11 Ypoxk 00600111eHUS ¥ cCUCTEMAaTU3alysl 3HAHUM I1.1-8 Ne104(2,4). 1

13 28 11 Kontponsnas pa6ota Ne2 «IIpousBoHas u ee I1.1-8 moBTOPUTH (P
re€OMETPUUYECKUN CMBICID)

34 2911 PaGota Han ommbOkamu. [1.1 Ne1(2,4), 2(2,4)
Bo3spacranue u yobiBanue QpyHKIuu

15 30.11 Haxoxienue npoMexyTKkOB BO3pacTaHus U I1.1 Ned4(2,4). 6(2),
yOBbIBaHUS

36 | 05.12 DKcTpeMyMbl (DYHKITUU I1.2 Ne9(2,4,6), 10(2

37 106.12 Haxoxaenue s3kcTpeMyMOB (PYyHKIIUU I1.2 Ne11(6,8), 12(2,

38 | 07.12 CranuoHapHble TOYKH [1.2 No53(2,4), 54(2,

19 1212 [IpuMeHeHue MPON3BOIHON K NOCTPOEHUIO [1.5 Ne42(2,4), 43(4
rpadukoB QyHKIIHIA

40 1312 [IpumeHeHune Mpon3BOJHON K UCCIIEIOBAHUIO I1.5 No46(2,4), 47(2
byHKIIUN

41 14.12 Haxoxnenue ckopocTu 1iis mmpouecca, I1.3 Nel15(2,4), 16(2
3a1aHHOTrO (hopMyJIoi uir rpaduKkom

42 19.12 Haubonwiee n Haumensbinee 3HaueHus Gpyukiuu | 18(2,4)24(2,4), 25(2
[IpuMepbl UCITOIB30BAHUS TPOU3BOIHOM IS 1.3 No22, 27(2). 28(

43 20.12 HaXOXJICHUS HAWIYUIIErO PEUICHUS B
MPUKJIAAHBIX 3a]]a9ax

44 1 21.12 Pemenure conuaabHO-3KOHOMUYECKUX 3a7a4 I1.3 Ne32,34,29(2) ¢

45 ]26.12 Beinykinocts rpaduka pyHknuu, Touku neperuda | [1.4 Ne37(2,4,6), 38(




46 |27.12 Bropas npousBonnas u ee pusudeckuit cmpici. | [1.4 Ne39(2,4), 40(2
47 128.12 VYpoxk 0060011eHNS ¥ CUCTEMATU3alluK 3HAHUM IT.1-5 Ne56(2), 57(2
Pemenue 3amau no teme «lIpumenenne I1.1-5 «ITpoBeps ce
48 MIPOU3BOJIHON K UCCIEAOBAHUIO (DYHKITHIN) cT. 129
49 [TepBooOpa3zHas M.1 Ne1(2,4,6), 2(2,
50 [TepBooOpa3zHast 111 HEKOTOPHIX QYHKITHI I1.1 Ne3(2,4.6), 4(2,
cT.134
IIpaBuna UHTETpUPOBAHUS TTOJTYUCHHBIN U3 MM.2 Ne5(2,4,6,8), 6(
51 npaBui audepeHram 3IeMeHTapHbBIX
byHKIMHA
52 [IpaBuiia HaXOXKAEHUS TEPBOOOPa3HOM [1.2 Ne7(2,4,6), 8(2,
Kontponsnas padota Ne3 «IIpumenenue I1.2 Ne10(2,4,6), 11(
53 MIPOU3BOJIHON K UCCIEAOBAHUIO (DYHKITHIN)
Haxoxaenue nepBooOpa3HbIX.
54 Pabota nan ommbkamu. Haxoxaenue [1.2 No12(2,4), 13(2,
NepBOOOPA3HBIN CIIOKHBIX QYyHKIIUN
55 dopmyna Herorona—JleitoHuIia M.3 Ne14(2,4,6), 15(
56 [Tnomans kpuBoaMHEHOU Tpaneuuu u uaTerpan | [1.3 Nel5(6,8), 16(2,
57 Haxoxenue minomaaym KpuBOJIUHEHHON I1.3 Ne19(2,4,6,8), 2
Tpanenun
58 Brruncnenue nHTErpaa M.3 Ne19(6,8), 23(2,
Brraucnenue miomaaeit ¢ moMmoipbio uHTerpasio | I1.4 Ne25(2,4), 26(2,
>9 Cr.147
[IpumeHeHune nHTErpaia K peueHuIo M.4 Ne27(2,4), 28(2,
60 MPAKTUICCKUX 3a7a9
Pemienne npakTuueckux 3aad ¢ OMOIIbIO [1.4,5 Ne31(2). 33(2,
61 WHTErpasia
62 Ypok 0000111eHHS U CUCTEMaTH3alMK 3HAHUI M.1-5 «Mposepb ce
63 KonTtponbshas padota Ned «HTErpam» M.1-5 Ne39(2,4), 40(
64 PaGoTa Hag omumOKaMu. M.1 Nel(2,4), 2(2,40
MaremaTndeckass HHTyKITHS
65 [TpaBuiio mpou3sBeaeHUs M.2 Ne5(2), 6(2), 9,1
66 Pa3menenus ¢ moBTOpeHUsIMU M.2 Ne12, 14,16 cr.
67 ITepecTtanoBKH M.3 No18(2,4), 22(2,
68 Pa3Mmerienns 6€3 MoBTOpeHUM M.4 Ne31(2,4). 33,3
69 Coueranus 6e3 TOBTOPEHUI 1 UX CBOMCTBA MN.5 Ne41(2,4,6,8), 4
70 bunom HreroTona .5 Ne48(2,4,6), 50(




71 Pemenue 3anau no reme «benom HerotoHa» I1.5 Ne52(2), 53(2),
72 Coueranus ¢ TOBTOPEHUSIMH M.6 Ne62(2,4), 64 cT
73 Kontponwsnas padota Ne5 «KombunaTopuka» N.1-6 nosTOpPUTL $O
PabGora Hag ommOkamu. M.1 Ne2(2,4), 3(2,4),
74
CoObITHs
75 DneMeHTapHbBIC U CIIOKHBIE COOBITUS M.1 Ne8,10,12 cT. 1
76 BeposatHocTh cOOBITHS IT1.1 Ne46,48,50 cT1.2
77 CioxxeHue BepOosITHOCTEN 1.2 Ne16, 18 cT. 188
Pewienne 3agau no teme «CrnoxxeHue [1.2 Ne21(2), 22 cr.
78 BEPOSITHOCTEW»
BeposiTHOCTh MPOTUBONOJIOKHOTO COOBITHS 1.2 Ne52. 53. 54 cr.
79
80 YcnoBHast BEpOSITHOCTh M.3 No23(2,4), 25, 2
81 BeposATtHOCTh ITpOM3BENCHUS HE3aBUCUMBIX .4 Ne32,34, 34,38
COOBITUI
20 BeposATHOCTh M cTaTHCTHYECKAS YacTOTa MN.1-4 2lMposepsb ce
HACTYIUJICHUS COOBITHUS
23 KontponbHas padota Ne6 «IeMeHThI TEOPUU M.1-4 Ne59-60 cT. 2
BEPOSTHOCTEI
84 PaBHOCUIIBHOCTB ypaBHEHUM, HEPABEHCTB, Mn.1 Nei1(2,4), 2(2), 3
CHUCTEM
85 Penienre npocTeimx CUCTEM YPaBHEHUM C M.2 No2(2,4) cT.256,
JIByMsI HEU3BECTHBIMU
86 OcHOBHbIE NTPUEMBI PEIIECHUS CUCTEM ypaBHEHUU | 1.3 N224.26 cT.266
87 Periennie cucteM HEpaBEHCTB C OJTHOM M.3 Ne37(2), 40. 41(
MepeMEeHHOM
28 Hcnons3oBanre CBOMCTB U IpaduKOB (HyHKITUH .3 N228,30 cT. 266
MIpY PELLICHUU YPAaBHEHU U HEPABEHCTB
N3obpakeHne Ha KOOPUMHATHOM INIOCKOCTH .3 Ne43(3). 4792,
89 MHOJKECTBA PEIICHUN YPABHEHUN U HEPABEHCTB
IIpuMenenne MaTeMaTH4ECKUX METOJOB JUIs N.1-3 « Nposepb ce
90 peImIeHUs COACPIKATCIIBHBIX 3a/1a4 U3 Pa3IMYHbIX
oOyacTeil HayKu U NPaKTUKU
Konrtponsnas pabota Ne7 «Pemenne ypaBHenuit | 1.1-3 Ne49 ct. 268
o1 Y HEPABEHCTB C JBYMSI IEPEMEHHBIMU
PaGota Han ommbOkamu. Ne334(2), 335(2,4),
02 [ToBTOpenue. Tpuronomerpuueckue QyHKIIUN
93 [ToBTOopenwue. [IponsBoaHas No433(2,4), 434(2.4




94 .
MIPOU3BOIHOM
95 [ToBTOpeHue. YpaBHEeHUE KacaTeIbHbIX Ne368(2), 370, 372,
96 [ToBTOpenue. Uccnenoanue GyHKIIMU No387(2), 388(2), 3
[ToBropenue. Unterpan [Tnomanp Ne451(2,4), 452(2,4
o7 KPUBOJIMHEWHOMW Tpamnenun
98 Hrtorosslii TecCT. Ned12(2), 413(2), 41
99 NroroBslil ypok Ne286, 284, 290, 29
Hpuioxenue

y‘-IEGHO-METOAM‘-IECKOE U matepuasibHO-TeXxHNn4YecKkoe obecneuyeHue
06pa303a'renb|-|oro npouecca

Y4eOHUKHN U yueOHbIe TTOCOOUS:

Konsrua KO.M. Anre6pa n matematudeckuii ananus. 10 xjacc: ydeOHUK
IS 0011e00pa30BaTENbHBIX YUPEKACHHI: 0a30BbI 1 NPOQUIBHBIN YPOBHU
/FOM. Konsarun [u ap.] moa penA.B.XKwxuenko - M.: Ilpocseuienue,
2011r.

Konsrun FO.M. Anre6pa n marematudeckuil ananus. 11 kiacc: ydeOHUK
JUIs 00111e00pa30BaTENbHBIX YUPEKACHHI: 0a30BbIi U MPOPUIBHBIN YPOBHU
/FOM. Konsarun [u ap.] mox penA.B.XKwxuenko - M.: Ilpocsemienue,
2011r.

[ITabynun M.M. Anrebpa u Havasia maTeMaTtudeckoro anaimsa 10 kiacc:

aunaktuyeckue Martepuansl. [Ipodunpheiii ypoenb. M.:Ilpocsemienue,
2010

[IMabynnn M.M. AnreOpa u Havana maTemaTudeckoro aHanusa 11 knmacc:
aunaktudeckue marepuansl. IIpoduneHbiii ypoBeHb. M.:IIpocsemienue,
2010

®eonopoa H.E. U3ydenue anreOpsl 1 Hayajl MaTEeMaTHUYE€CKOTO aHAM3a B

10 xmacce : kaura s yuurens/deomopora TkaueBa — M.:Ilpocsenienue,
2009

JlunakTrudeckue Matepualibl 1o ainredpe u Hayajgam aHaimuza s 10 u 11
KJ1acca /B.1. Ngnes, C.N.Caaksn, C.M.1IBapudypr. M.:
ITpocemenue ,2005

Anrebpa 1 Hauaja aHaJiM3a: COOPHMK 3a/a4 Ui MOJArOTOBKU U MPOBEICHUS
UTOTOBOM arrectaluu 3a Kypc cpennei mkonsl / W.P. Beicoukwuii, JI.W.

[ToBTOpenue. ['eomeTpuueckuii CMbICI Ne359, 361(2), 363



3BaBuy, b.II. [Turapes u ap.; mox pea. C.A. IllecrakoBa. M.: BHemicurma-
M, 2008

e MU Hlabynun. "Anrebpa U Hayaja MaTEMaTUYECKOrO aHAU3a:
nunaktaueckre marepuainsl s 11 kmacca. M3n." Ipoceemenne” M.; 2010.

o HE. ®eooposa. "zyuenue anreOpbl U Ha4aJl MaTEeMaTUYECKOIO aHajlu3a B
11 kmacce: kaura mns yuurens” Mzn. "l[Ipocsemenue” M.; 2008.

e  M.B. Trauesa. "Anrebpa u Hayaja MaTEeMaTUYECKOTO aHAJIN3a: TEMAaTUYCCKUE
tectwl st 11 kmacca". 3. "lIIpocsemenue” M.; 2009.

e HU Qupcosa." Marematuka. [0-11 knaccei. TecToBble 3amaHus K
OCHOBHBIM yueOHMKaM: paboydas TeTpaas" M3za. "Oxkemo" M.;2010).

o AJlL Cemenosa, A.JI. Awenrxo. "TUnoBble >K3aMEHAIMOHHBIC BapHUAHTHI.
OUIIN, EI'D maTrematuka " U3xg " sx3amen" M.; 2016.

o JIL®. Iluuypun. "3a crpanuniamu yueOHuka anreopel”" M3n. "Ilanapama " M.;
2005.

o JIA. Manvyes. "Anrebpa. 10-11 kmaccel. TemaTtudeckue TeCThHl H
yOpaKHEHHs: yueOHO-MeToanueckoe nocobue" (aBropsl KambOxanosa C.3.,
Mansnesa JI.U., JIsicenko P.II., Kupumox H.H., Manbier A.A., Manbies
J.A., Monacteipckaa ['.A., Ilpuxonpko C.B., Crapooiit H.HM., Yupkosa
E.N.; non penakuueir J[.A. Mansuea). HUM mikonpHbIX TexHONOTHH M.;
2016.

) D.D. Jlvicenrko. " Maremaruka. Iloaroroska x EI'D-2017". Us3n "Jlermon"
PocToB Ha [lony.

Cnucok aureparypbl
-T'ocymapcTBenHblii  0oOpa3oBaTenpHBId CTaHAApT oOmero obpa3oBanus. //
Od¢uunanbHple TOKyMeHThI B 0Opa3zoBanuu. - 2004. Ne 25-25.
-3akoH Poccuiickoii @epepanuu "OO oOpazoBanuu" // OOpa3oBaHue B
NOoKyMeHTax u kommeHTapusax. - M.; ACT "Actpens",2010.
-M.T". Epemuna "TpeOoBaHus K conepxkaHU0 U 0(OPMIICHHUIO 00pa30BaTebHbIX
IporpamMm JOTIOJTHUTEIBHOTO o0OpazoBaHus neTei, JOLIKOJIBHBIX
00pa30BaTeIbHBIX YUPEKICHUN U pabouux nmporpamm neaaroros”. Meronudeckoe
nocobue, Kamununrpaz, 2010.
-Ilporpamma. IlnanupoBanue ydeOHOTO Marepuana. Asnrebpa u  Hayana
Marematudeckoro aHanusa 10-11 kmaccel (aBTOp-coctaButens FO.M. Konsirun) -
M.; [Ipoceeenne, 2008.
-Hay4Ho-TeopeTnyecknii 1 METOAMYECKNN )KypHal «MaremaTrka B IIKOJIE»
-ExxeHenenbHOE y4eOHO-METOAMUECKOE MpUilokKeHue K rasere «llepBoe ceHTAOps»
Maremaruka

CIIMCOK JIMTEPATYPBI VIS OBYYAIOLIUXCA:

1.II.A.AmumoB, FO.M.Komsrun, FO.B.CunopoB, H.E.®&mopo, Anrebpa wu
Hauasna a"aiau3a 10-11, Mocksa. [Ipocsenienue, 2012.



2. Jlunaxktuueckne marepuansl s 10-11 kimaccoB. AnrebOpa W Havana aHaim3a
M.U.1la6yann, M.B.TkaueBa, H.E.®enopoa, P.I'.I'azaBpsa  Mockaa.
Mmuemo3uHa,1998.
3.M.B. Tkauesa. "AnrebOpa u Hayajga MaTeMaTHYECKOrO aHaIM3a: TEMaTUYECKUE
tectol s 11 knacca". U3n. "l[Ipocsemenue” M.; 2009.
4.HHU @upcosa." Marematuka. 10-11 xnaccol. TecToBbI€ 3a/laHUSI K OCHOBHBIM
y4yeOHuKaMm: padbouas terpans" MUz, "Oxemo" M.;2010).
5.A.JI. Cemenosa, A.JI. Awenko. "Tunosbsie 3x3aMeHallMoHHbIE BapuaHThl. OUIIN,
EI'D matematnka " 131 " sk3amen” M.; 2013.
6.J1.D. Iluuypun. "3a crpanuniamu yueOHuKa anreOpoel" M3n. "Ilanapama " M.;
2005.
7. A. Manvyes. "Anrebdpa. 10-11 kimaccel. TemaTudeckre TECThI U YIIPAKHEHUS:
yueOHO-MeTomyeckoe mocodue" (aBropel Kambxanosa C.3., Mambnea JIL.U.,
JIeicenko P.I1., Kupumok H.H., ManbnieB A.A., Manbies JI.A., MoHacTeIpckas
I''A., Ilpuxonpko C.B., Craposoiitr H.W., Yupkosa E.W.; mox penmakumeinn [I.A.
Mansuesa). HUU mkonbHbix TexHosoruit M.; 2011.
8.D.®. Jlvicenko. " Maremaruka. I[loagrotoBka k EI'D-2013". M3nx "Jlernon"
PocTos Ha [lony.

HUHTEPHET — PECYPCHhI:
http://school-collection.edu.ru/ — eauHast KOJIEKLIUs HUPPOBBIX 0OPA30BATENBHBIX

pPECypCOB.
http://www.alleng.ru/edu/math3.htm - TumoBBIE MaTEeMaTHYECKHE 3aJIaHHS

EI'D
http://eek.diry.ru/p62222263.htm - noaroroBka k EI'D mo matemaruke
http://reshuege.ru/ - o6pazoBarenbHbIN mopTan Ay noarotoBku Kk EI'D 2004.

Jiis nHGOPMANIMOHHO-KOMIIbIOTEPHOM MOJAEPKKHA YYEOHOI0 mpoiiecca
IIPEAI0JIaraeTCs UCIOJIb30BAHNE CIEAYIOIIMX IPOrPaMMHO-IIEAATOTMYECKUX
CPEACTB, PEAIU3YEMBIX C IIOMOILBI KOMIIBIOTEPA:

I'otoBumcs k EI'D. Marematuka

Penerurop no anredpe 11 kmace

O6pa3zoBarenbHas komiekuus 1C: Anredpa 7-11xkmacc
Anrebpa u Hauasno ananuza 10-11 kmace

Aunre6pa u Havasio aHanu3a 11 kimacc. UtoroBas arrecrarus

Jlst obecriedeHus 10 10TBOPHOTO YICOHOTO TIporiecca pearnoiaraeTes
HCIIOJIb30BaHUEe MH(POpMAITMU U MaTeprajIoB ciaeayronux UHTepHeT — pecypcoB:

MunuctepcTBo oOpazoBanus PO: http:// www.ed.gov.ru/ ; http://www.edu.ru

TectupoBanue online: 5 — 11 kmacchor: http:// www.kokch.kts.ru/cdo


http://reshuege.ru/
http://eek.diry.ru/p62222263.htm
http://www.alleng.ru/edu/math3.htm
http://school-collection.edu.ru/

Cetb TBOpUeckux yuuTenei: http://it-n.ru/communities.aspx?
cat_ no=4510&tmpl=com ,

Hosble Texnonoruu B o0pazoBanuu: http://edu.secna.ru/main

[TyreBogutens «B mMupe HayKu» Ui IKOJILHUKOB: http://www.uic.ssu.samara.ru
Merasanuknonenus Kupunna u Medoaus: http://mega.km.ru

caiTel « QHUUKIONEe AN : http://www.rubricon.ru/; http://www.encyclopedia.ru
caiT JuIsi caMoo0Opa3oBaHUs M OH-JIaliH TecTUpoBaHus: http://uztest.ru/

JI0ChE€ MKOJIBHOTO YUuTeNsi MaTemMaTuku: http://www.mathvaz.ru/

MarepuanbHO-TEXHUYECKOE 00ecIiedeHre npeameTa
AynuTtopHasi 10CKa

KomnrsroTep
ITpoexTop
DKpaH

TPEBOBAHMUSA K YPOBHIO ITOAT'OTOBKHA BbBIITYCKHHUKOB

B pe3yabTare mn3ydeHusi MareMaTMKM Ha 0a30BOM YPOBHE YYEHHK
TOJIKEH

3HATHL/IIOHNMAThH

® 3HAYCHHWE MATEeMaTUYECKOM HAyKu ISl pElICHHs] 3a]ay, BO3HHUKAIOIINX B
TEOPUM W MPAKTUKE; IIUPOTY U B TO K€ BPEMsI OIPAHUYEHHOCTh MPUMEHEHUS
MaTEMaTHYECKUX METOJIOB K aHAJIM3Y U UCCJICIOBAHUIO TIPOIIECCOB U SBJICHUM B
MIPUPOJIE U OOIIECTBE;

® 3HAYEHHE MPAKTUKU U BOIMPOCOB, BO3HUKAIOIIMX B CaMON MaTeMaTUKe MIJis
dbopMupoBaHUST W Pa3BUTHUSI MATEMaTUYECKOM HAyKH; HCTOPUIO DPa3BUTHUS
MOHATUS YHCJIAa, CO3JaHHS MaTEMaTHYSCKOIO aHajiu3a, BO3HUKHOBEHUS U
Pa3BUTHUS T€OMETPUU;

® YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKH MaTeMaTHYECKUX PACCYKICHUM, X
MIPUMEHUMOCTh BO BCEX 00JIACTSIX YETOBEUECKOU IS TENHHOCTH;

® BEPOSITHOCTHBIM XapaKTep Pa3IMUHbBIX MIPOIIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

yMeThb

®  BBHINOJHATH apuU(METHUYECKHE JEeHCTBUS, COYETas YCTHbIE M INHCbMEHHBIE
IIPUEMBI, NPUMEHEHUE BBIYHUCIUTEIBHBIX YCTPOMCTB; HAXOJIWTh 3HAYCHHS
KOpHS HaTypaJIbHOW CTENEHU, CTENEHU C PAlMOHAIBHBIM IOKAa3aTeNeM,
jorapudMa, UCTOIb3Ysl MPU HEOOXOJUMOCTH BBIYUCIUTEIbHBIE YCTPONCTBA;
II0JIb30BATHCA OLEHKOU U MPUKUIKOU IPU NIPAKTUYECKUX pacyeTax;



MPOBOJUTh TIO U3BECTHHIM (opMyJiaM | TMpaBuUjaM MpeoOpa3oBaHUS
OYKBEHHBIX BBIPOKEHUH, BKIIOYAIOIIUX CTETCHHU, PaauKajbl, JIOTapUPMbI U
TPUTOHOMETpHUYECKUE QYHKITUY;

BBIYHCIIATh 3HAYCHUS YHCIOBBIX M OYKBEHHBIX BBIPAKEHHUH, OCYIICCTBIISISA
HEO0OXOMMBIC TTOJACTAHOBKHU U IPEOOPA30BAHUS;

UCIIONB30BaTh MPUOOPETEHHbIE 3HAHMS W YMEHHS B TMPAKTUYECKOM
NEATEIBHOCTU U IIOBCEHEBHOM KU3HU IS

NPAKTUYECKUX pacyeToB Mo (opMysiaM, BKIOYass (GOpPMyJIbl, COAEprKaliue
CTENEHHU, paJUuKalbl, JOorapupMbl M TPUTOHOMETPUUECKHE (PYHKIIUH,
UCIIOJIb3Ysl MpU HEOOXOJMMOCTH CIpPABOYHBIE MaTepuaiabl W MpOoCTeHlIne
BBIYHCIIUTENBHBIE YCTPONCTBA;

OYHKIUU U TPAPUKH

yMeThb

OTpeAeTATh 3HaueHHe (YHKIUHU MO 3HAYCHUIO apryMEHTa IMPH Pa3IUYHBIX
crioco0ax 3agaHus PyHKIINHU;

CTPOUTH I'paUKN N3YUEHHBIX (QYHKIIHIA;

OIHKCHIBATh MO TpauKy U B MPOCTEHIINX clydyasx 1Mo (GopMylie MOBeACHUE U
CBOMCTBa (PyHKUMH, HAXOAUTH MO TrpapuKy QYHKIHH HauOOJBIINE U
HaUMEHbBIIINE 3HAYCHHUS,

pelIaTh ypaBHEHUs, POCTENIIME CUCTEMbl YPaBHEHUH, UCIIOIb3Ysl CBOMCTBA
byHKIMIA 1 UX TpaduKoB;

WCIIOJIB30BaTh NPHUOOPETCHHBIE 3HAHWS W YMEHUS B  MPAKTUYECKON
NEATEIIbHOCTUA U OBCEIHEBHOW JKU3HU IS

OMMHMCAHMS C TIOMOIILI0 (PYHKIIUN Pa3IMYHBIX 3aBUCUMOCTEH, TIPEICTABICHUS
ux rpaduYecKu, MHTEPIPETAUN TPAPUKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeTh
BBIYKCIIATh IPOU3BOAHBIE M IEPBOOOPA3HBIE DJIEMEHTAPHBIX (YHKLHMH,
UCIOJIB3YS CIIPaBOYHbIE MaTEpUAIIbI;

UCCIIEIOBATh B MPOCTEHIINX cayyasx (yHKIMH HA MOHOTOHHOCTH, HAXOIUTh
HauOOJbIIME M HAUMEHbLIME 3HA4YeHHs (DYHKIUI, CTPOUTh Tpaduku
MHOTOWIEHOB M MPOCTEUIINX PALMOHAIBHBIX (YHKUUNA C MCHOJb30BaHUEM
anmnapara MaTeMaTH4eCKOro aHalln3a;

BBIUMCIISAITH B MPOCTEHIIMX Clydasx IUIOM@AM C  HCIHOJb30BAaHUEM
epBOOOPA3HON;

HUCIIOJIB30BaTh HpI/IO6pCT€HHBIe SHaAHUA KW YMCHHA B HpﬁKTH‘IGCKOﬁ
ACATCIIPHOCTHU U HOBCGI[HGBHOﬁ KU3HU I



L4 pPEeIICHUS NPUKIAJHBIX 3aJila4, B TOM YHCJIC COIHAJIbBHO-ODKOHOMHYCCKHUX U
(1)I/ISI/I‘IGCKI/IX, Ha HauOOJBIINE M HAUMCHBIIHE 3HA4YCHUA, Ha HaAXOXJICHUC
CKOpPOCTH U YCKOPCHUS,

YPABHEHUA U HEPABEHCTBA

YMeTh

e  pemiaTh palMOHANIbHBIC, MMOKa3aTelIbHbIE U JIOTapU(MUUYECKUE YPaBHEHHS H
HEPABEHCTBA, MNPOCTEUIINE HWPPALUOHAIBHBIE W TPUTOHOMETPUYECKHE
YPaBHEHHUS, UX CUCTEMBI;

®  COCTaBJIATH YPABHEHUS U HEPABEHCTBA 110 YCIIOBUIO 33/]1a4U;

®  HCNOJb30BATh JUIsl NPUOIMKEHHOIO PEIICHUS YpPaBHEHU M HEpPaBEHCTB
rpauuecKkuii MeTox;

e  u300paxaTh HA KOOPJUHATHOM IJIOCKOCTH MHOKECTBA PEUICHUN POCTEHIITNX
YPaBHEHUH U UX CUCTEM;

UCIIONB30BaTh MPUOOPETEHHbIE 3HAHMS W YMEHHS B TMPAKTUYECKOM
NEATEIBHOCTH U IIOBCEAHEBHOMW KU3HU JUISL:
®  TIOCTPOCHHMS U UCCIEAOBAHUA MPOCTEUIINX MATEMATUIECKUX MOJENEH;

3JIEMEHTHI KOMBUHATOPUKHN, CTATUCTUKHU U TEOPUU
BEPOSITHOCTEM

yMeTh

e  pemiaTh NpocTeiire KOMOMHATOPHbIE 33a/Jaul METOJIOM Iepedopa, a TaKkxKe C
UCIIOJIb30BAaHUEM M3BECTHBIX (HOPMYJ;

®  BBIYUCIATH B TMPOCTEHIIMX CIIy4asX BEPOATHOCTH COOBITUH HAa OCHOBE
MOZCYETa YHCIIa UCXOOB;

UCIIOJIb30BaTh NPUOOPETCHHbIE 3HAHUS U YMEHUS B  MPAKTUYECKON
JESTENHHOCTH Y TTOBCEAHEBHOM JKU3HU JIJIA:

®  aHaNM3a PEATBbHBIX YHCIIOBBIX JAHHBIX, MIPEACTABICHHBIX B BUJIEC TUATPAMM,
rpauKoOB;

e  aHanm3a MHQPOPMAIIUU CTATUCTUIECKOTO XapaKTepa.

MEKIIPEJMETHBIE 1 MEXKKYPCOBBIE CBA3U
py paboTe MUPOKO UCIOIb3YHOTCS:
ucropus — rema «lIpousBoaHasn»;
YyepyeHue - TeMbl «I eoMeTpuYeCcKruii CMBICI IPOU3BOAHONY, «IIpruMeHeHne nNpou3BOIHOU

UCCIIEZIOBaHNIO (PyHKIMI», « IHTErpamy;
¢uzuka — Tembl «IIpousBonHas», «OU3MUECKU CMBICT IPOU3BOIHONY;

KPUTEPUHU OINEHNUBAHMUS



e CozepxxaHnve W 00BbEM Marepuala, MOJIEKAIIEro MPOBEPKE, OINpeaeseTcs
IpOrpaMMoOi MO MaTeMmaTHKe JUIsi cpeiHel mkoisbl. [Ipu mpoBepke ycBOeHUSs
ATOTO Marepuasnga CIeQyeT BBISBIATH IMOJHOTY, MPOYHOCTh YCBOEHHUSA
y4allUMUCSd TEOPUU U YMEHHSI MPUMEHSTh €€ Ha MNPAKTUKE B 3HAKOMBIX WU
HE3HAKOMBIX CUTyalUsX.

e OcHOBHBIMU (pOpMaMu TPOBEPKH 3HAHWA U YMEHUHN yUAIIUXCS TI0 MATEMATUKE
B CpeQHEN WIKOJE SBISIOTCS MUCbMEHHAs KOHTpPOJbHAas paboTa W YCTHBIU
onpoc. [Ipu oneHKe NUCBMEHHBIX M YCTHBIX OTBETOB YYHUTEIh B IEPBYIO
ouepe/lb YUYUTHIBACT MOKA3aHHBIC YUYallUMUCS 3HAHUS U YMEHUS (UX TOJHOTY,
IyOuMHY, TPOYHOCTb, WCIOJB30BAaHUE B Pa3IMUHBIX cuTyarusax). OleHka
3aBUCUT TaKKe OT HaJW4yusig U XapakTepa IMOTrPEIIHOCTEH, JOMYyIICHHBIX
yYaIUMHUCS.

e Cpemu TMOTPEHIHOCTEH BBIACIAIOTCS OMIMOKKM W HemodeThl. IlorpenrHoctsb
CUMTAETCS OIIMOKOM, €CIM OHA CBUJETEIbCTBYET O TOM, UTO YUYEHHK HE
OBJIa/IeJ1 OCHOBHBIMH 3HAHUSIMU, YMEHUSIMH, YKA3aHHBIMU B MIPOTPaMME.

K HemodeTamM OTHOCATCSI TMOTPEIIHOCTH, CBUJICTEIBbCTBYIOUIME O HEIOCTATOYHO

MOJIHOM MJIM HEJIOCTATOYHO MPOYHOM YCBOEHUU OCHOBHBIX 3HAHUM U YMEHUU WU

00 OTCYTCTBMU 3HaHUM, HE CYHUTAIONIUXCS B COOTBETCTBUM C IPOTrPamMMoid

OCHOBHBbIMU. HestoueTamu TakKe SIBISIOTCS: MOTPEMIHOCTH, KOTOPBIE HE IMTPUBEIIN K

UCKOKEHUIO CMBICIIa TIOJIYYEHHOTO YYEHUKOM 3aJlaHHsl WIM Crocoda ero

BBITIOJIHCHUS: HEAKKypaTHas 3alrCh, HEOPEKHOE BBHITIOJTHEHUE YePTEXka.

['panunia mMexay ommOKaMu W HEIOYETaMH SIBICTCS B HEKOTOPOM CTETICHU

ycioBHOU. [Ipy onHMX 0OCTOSATENHCTBAX JAOMYIIEHHAS YYalIUMHUCS MOTPEIIHOCTh

MOXET paccMaTpUBATHCS YUUTEIEM Kak omuOKa, B APYroe BpeMs U NpH APYrux

00CTOATENbCTBAX - KAK HEI0YET.

e 3ajmaHusl JUIi YCTHOTO W TMCBMEHHOTO OIpOCa YYalluxcsi COCTOAT U3
TEOPETUYECKHUX BOIIPOCOB U 3a]1a4.

OTBeT Ha TEOPETHUECKHI BOMPOC CUUTAETCS OE3yNpeyHBbIM, €CIU MO CBOEMY

COJIEPKaHHUIO TIOJIHOCTHIO COOTBETCTBYET BOIIPOCY, COJIEPKUT BCE HEOOXOIUMBIE

TeopeTuueckre (akThl M OOOCHOBAHHBIE BBIBOJBI, @ YCTHOE U3JIOXKEHHE U

MMCbMEHHAsl 3allliCh OTBETA MAaTeMaTH4YeCKH TPaMOTHbI UM  OTJIMYAIOTCS

MOCJIEA0BATEIbHOCTHIO U aKKYPAaTHOCTHIO.

Pemenue 3amaum cumtaercs O€3ympeyHBIM, €CIM MPaBUILHO BBIOpaH CIOCOO

pelIeHus, CaMO PEILICHHE COMPOBOKIAETCS HEOOXOUMBIMU O0BSICHEHUSIMU, BEPHO

BBITIOJTHEHBI HYXHBIC BBIUMCICHUSI U MpeoOpa3oBaHUsl, MOJYy4YEH BEPHBIA OTBET,

MOCJIEA0BATEIBLHO U aKKYPAaTHO 3aIIMCAaHO PEIICHUE.

e OlleHKa OTBETA y4Yallerocs MNpyu yCTHOM U MMUCbMEHHOM OIPOCEe MPOBOAUTCS TI0
MATHOAJJIBHOM CHCTEME, T.€. 3a OTBET BBICTABIISIETCS OJHA M3 OTMETOK: "5"



(0TIIMYHO), "4" (xoporio), "3 (Y1IOBIETBOPUTEILHO), "2"
(HeymoBIIETBOPUTENBHO), "1" (T10X0).

OLEHKA YCTHBIX OTBETOB OBYYAIOLIUXCHA
OtBet oueHuBaercs ommemxou "5", ecnu y4eHUK:
l. monmHO packpbll coAep)KaHuWe Marepuaia B oObeMe, MPEeayCMOTPEHHOM

porpaMMOi U YIYEOHUKOM;

® H3JI0KWJI Marepuall TPaMOTHBIM $I3bIKOM, TOYHO HMCIOJIb3Yys MaT€MaTUYECKYIO
TEPMUHOJIOTHIO u CUMBOJIUKY, B onpeJieIEHHON JIOTUYECKOMN
MOCJIEIOBATEIBHOCTH;

® [IPaBUJILHO BBINOJIHWI PUCYHKH, YEPTEKH, TpaduKH, COMYyTCTBYIOIINE OTBETY;

® [IOKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU IPUMEPAMH,
NPUMEHSTH €€ B HOBOM CUTYaIlMU TIPH BBHIMOJTHEHUH MPAKTUYECKOTO 3aaHus;

® [POJEMOHCTPUPOBAT YCBOECHUE PAHEE MU3YUYEHHBIX COMYTCTBYIOLIMX BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOWYMBOCTb MCIOJIb3yEMBIX MPU OTBETE YMEHUH U
HABBIKOB;

® OTBEYAJI CAMOCTOSITENIbHO, 0€3 HABOSIIUX BOIIPOCOB YUUTETISI.

Bo3MOXHBI OJlHa-1B€ HETOYHOCTU IPU OCBELICHUHM BTOPOCTEIIEHHBIX BOIPOCOB

WJIU B BBIKJIQJIKAX, KOTOPbIE YUEHUK JIETKO MCIIPABUII ITOCTIE 3aMEYaHUsl YUUTENS.

OtBer o1neHuBaeTcss ommemkou "4", ecam  yAOBIETBOPSIET B OCHOBHOM

TpeOOBaHUAM Ha OIIEHKY "5", HO IPU ATOM UMEET OJMH U3 HEJJOCTATKOB:

l. B W3J0KEHUM JONYLIEHbl HEOOJbIIUE MNPOOeNbl, HE HCKA3UBIIHE

MaTeMaTUYECKOe COJIepKAHUE OTBETA;

2. JOMyUIEHBbl OJIMH-JIBA HEJOYETa IMPU OCBEIICHHMH OCHOBHOTO COJCpP>KaHUS

OTBETA, UCIIPABIICHHBIC MOCTIE 3aMEYaHUsl YUUTEIS;

3. nomymieHbl omuOka WM 0Oojiee JIBYX HEIOYETOB IIPU  OCBEICHUU

BTOPOCTETICHHBIX BOMPOCOB WWJIM B BBIKJIAJKAX, JIETKO KCIPABICHHBIE TOCIHE

3aMEYaHUsl YUUTEIs.

Ommemxa "3" cTaBUTCS B CJICAYIOLIUX CIyYasx:

l. HemosHO packpbeITO coJepKaHue Marepuaina (COAEPKAHUE U3II0KEHO

(dbparMeHTanbHO, HE BCErJia MOCIEI0BATENbHO), HE MOKa3aHO OO0Iee MOHUMAHHE

BOIIpOCA M MPOAEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHbIC ISl JaJbHEWIIEro

YCBOCHUS MPOrPaMMHOTO  Marepuana  (ompeneneHHble  "TpeOoBaHUS K

MaTeMaTUYeCKOM TMOATOTOBKE Yydalluxca'') B HACTOSALIEH MporpaMme Mo

MaTeMaTHKe;

2. UMENHCh 3aTPyJAHEHUS WU JOMYIIECHbl OMMOKUH B OMNPEACIICHUH MOHSTHUH,

WCIIOJb30BaHUM  MAaTeMaTHYECKOW TEPMUHOJOTHUM, YepTekaxX, BBIKIAJKAX,

WCIIPABJICHHBIE MOCIIE HECKOJIBKUX HABOIAIIUX BOIPOCOB YUUTEIIS;



3. YYEHUK HE€ CHpaBWICA C INPUMEHEHHEM TEOpUUM B HOBOW CHUTyallUH IpH
BBIMIOJTHEHUH TPAKTUYECKOr0 3aJaHus, HO BBINOJHUI 33JaHUS 00S3aTEbHOTO
YPOBHSI CJIO)KHOCTH IO IaHHOM TEME;

4. 1©pu JOOCTAaTOYHOM 3HAHMM  TEOPETUYECKOrO0  MaTepuaja  BbISBJICHA
HEJ0CTaTO4YHAasi CPOPMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

Ommemxka "2" cTaBUTCSA B CIEAYIOINX CIydasX:

1. He pacKpbITO OCHOBHOE COJIepKaHUE yueOHOro MaTepuarna;

2. oOHapy>keHO HE3HaHUE WJIM HEIOHMMAaHWE YYEHUKOM OoJibllield WM Haubosee
BaKHOM 4acTH y4yeOHOro MaTepuaia;

3. nomyuieHsl OMMOKM B ONPEACIECHHUU MOHATHUH, NpPU HCIOIb30BAHUU
MaTeMAaTUYECKOM TEPMHUHOJIOTUM, B PHCYHKax, 4YepTekax WM rpadukax, B
BBIKJIa/IKaX, KOTOpbIE HE HCIPABJICHBI MOCIE HECKOJbKMX HABOJSALIMX BOIPOCOB
YUUTENS.

Ommemxa "1" cTaBATCS, €CIIN:

4. ydyeHUK OOHapy>KWJI MOJHOE HE3HAHHE M HEIMOHMMAaHHE M3y4aeMOro y4eOHOro
MaTepuaia Wil HE CMOI OTBETUTh HM HAa OAUH M3 MOCTABJIECHHBIX BOIPOCOB IO
M3y4aeMOMY MaTepuaiy.

OIIEHKA IMCBbMEHHBIX KOHTPOJIBHBIX PABOT OBYUYAIOIIUX
CA

Ommemxa "5" ctaBuTCS, €CIIN:
1. paboTa BBINOJIHEHA MOJHOCTHIO;
2. B JIOTHYECKUX PACCYXKICHUSIX M OOOCHOBAaHUHU PEIICHHS HET TPOOEIOB H
OImMOOK;
3. B pEIICHMUM HET MaTEeMaTUYECKUX OMIMOOK (BO3MOXHA OJIHA HETOYHOCTD,
OTIHMCKA, KOTOPAasi HE SBIIACTCS CJICICTBHEM HE3HAHMS WM HEMMOHUMAaHUS YI4EOHOTO
Marepuana).
Ommemxa "4" cTaBATCS B CIEAYIOIIUX CIydasx:
l. pabora BbINOJIHEHA TMOJHOCTBIO, HO OOOCHOBaHHS IIaroB PEIICHHS
HEJOCTaTOYHbl (€CM yMEHHE OOOCHOBBIBATH PACCYXICHUS HE SBUJIOCH
cHenuaibHbIM 0ObEKTOM MPOBEPKH);
2. JomyIieHa oJiHa OUMOKa WM €CTh JBa-TPHU HEJ0YeTa B BBIKJIAJKAX, PUCYHKAX,
yeprexkax WM rpagukax (ecaud 3TU BUAbI paOOT HE SBJSUIMCH CIEHUATbHBIM
00BEKTOM TIPOBEPKH).
Ommemxka "3" cTraBUTCS, €CIU:
3. nomymieHo Oosiee OAHOW OMMOKM wWiu Oojiee JBYX-TpeX HEI0YETOB B
BBIKJIQJIKAX, YepTekax WU rpadukax, HO ydamuiics o0iazaeT 00s3aTeIbHBIMU
YMEHUSIMHU I10 ITPOBEPSIEMON TEME.
Ommemxa "2" cTaBATCS, €CIIN:



1. momyIieHbl CyIIeCTBEHHbBIE OMMOKH, MOKA3aBIIUe, YTO yYalluics He 00amaeT
00s13aTEIPHBIMUA YMEHUSMH T10 JAHHOW T€ME B MOJTHOU Mepe.

Ommemxa "1" cTaBATCS, €CIIN:

1. pabota mokaszana MOJHOE OTCYTCTBUE Yy Yy4alllUXCSd OO0S3aTENIbHBIX 3HAHUN U
YMEHHM 10 MPOBEPSAEMON T€ME WM 3HAYUTEIbHAs 4acTh paOOThl BBHINOJHEHA HE
CaMOCTOSITEIIBHO.

YyuTtenabr MOXET MOBBICUThH OTMETKY 3a OpPUTHMHAJIBHBIA OTBET Ha BOINPOC WIIU
OpPUTMHAJIBHOE pelIeHue 3a7a4yd, KOTOpPhbIe CBHUICTEIBCTBYIOT O BBICOKOM
MaTEMaTUYECKOM PAa3BUTHUU YYAIllerocs; 3a pelIeHre 00Jiee CIOKHOW 3a/lauu WK
OTBET Ha 0oJiee CIOXKHBIM BOMPOC, MPEAIOKEHHBIE yYallleMyCs IOMOJHUTEIHHO
MOCJIE BBITIOJIHEHUS UM KaKUX-JIMO0O0 IPYTUX 3aJaHUH.

BHU/bI YPOKOB

Ypok-nexuyusa. Ilpennonaratorcsi COBMECTHBIE YCHIIAS YUWUTENS U YUYEHHUKOB IS
pelieHus o0mer mnpoOseMHON Mo3HaBatelbHOW 3amgaun. Ha Takom ypoke
UCIIOJIb3YETCS JIEMOHCTPAIIMOHHBIA MaTepuanl Ha KOMIbIOTEpe, pa3paboTaHHBIM
YUYUTENEM WU YUCHUKAMH, MYJIbTUMEAUNHBIE TPOTYKTHI.

Ypox-npakmukym. Ha ypoke ydaimuecs paboTarOT HaJ pa3IMuHbIMU 33JIaHUSIMH B
3aBUCUMOCTH OT CBOE€W MOATOTOBIEHHOCTH. Buapl paboT MOTyT OBITH CaMbIMU
pa3HBIMU: MUCHMEHHBIE HWCCIEAOBAHUS, PEUICHUE PA3JIUYHBIX 3aJlay, U3y4eHUe
CBOMCTB Pa3NHYHBIX (DYHKITHI, MPAKTHUECKOE MPUMEHEHUE PA3TMYHBIX METOOB
pemenus 3aaady. KoMnploTep Ha TakuxX YpPOKaX HCIOIb3YETCS KaK 3JIEKTPOHHBIN
KJIbKYJISITOP, TPEHAXKEP YCTHOIO CUeTa, BUPTyalibHas J1abopaTopus, HUCTOUHUK
CIPaBOYHON MH(GOPMALIIH.

Ypox-uccneoosanue. Ha ypoke yuwammecs pemaroT OpoOJEMHYIO 3aady
UCCJIE0BATEIBCKOTO XapaKTepa aHAJUTUYECKUM METOAOM U C  IOMOUIBIO
KOMITBIOTEPA C UCIOJIb30BAHUEM PA3IUYHbBIX JIA0OPATOPHIA.

Kombunupoeannwiit ypox nipeanoiaraet BbIIOJHEHHWE padOT U 3aJJaHUN Pa3HOIO
BU/IA.

Ypox pewenua 3aoau. BruipabaThiBaloTCs y YyYalluxcs YMEHHS U HaBBIKU
pelIeHus 3a/lad Ha YPOBHE 00s3aTeIbHOM W BO3MOXKHOW mMoAroToBKe. JIroOoit
YYAIANACS MOXKET HCIIOJIb30BaTh KOMITBIOTEPHYIO WH(GOPMAIMOHHYIO 0a3zy 1o
METO/JaM PEIICHHS Pa3IUYHBIX 3a7ad, TI0 CBOMCTBAM JJIECMEHTAPHBIX (YHKIIUHA U
T.J.

Ypok-mecm. TectupoBaHue nNpPOBOJUTCS C MEJNbIO JAUATHOCTUKUA MPOOETIOB
3HAHUM, KOHTPOJISI YPOBHS OOYYEHHOCTH YYaIIUXCS, TPEHUPOBKH TEXHHUKE
TeCTUpOBaHUS. TecThl MpeasiaraloTcsi Kak B MEYaTHOM TaK M B KOMITbIOTEPHOM
Bapuanre. [I[prueM B KOMIIBIOTEPHOM BapUaHTE BCEr/a C OTpaHUYEHUEM BPEMEHH.
Ypok-3auem. YcTHBIN onpoc ydaluxcs MO 3apaHee COCTaBJIECHHBIM BOIPOCAM, a
TaKKe pelICHUE 3a/1a4 Pa3HOr0 YPOBHS 10 U3YUYEHHOU TEME.
Ypok-camocmoamenvnan paooma. [Ipennmararorcs pasHble BUJIBI
CaMOCTOATETBHBIX Pa0OT: IBYXypOBHEBAsI — YPOBEHb 00513aTEILHON MOATOTOBKY -



«3», YpOBEHb BO3MOXKHOU IMOJTOTOBKH - «4» H «5»; OOJBIION CIHCOK 3aJaHUM
Pa3HOTO YPOBHS, U3 KOTOPOTO yUYAIIUHCS PEIIaeT UX MO CBOeMY BhIOOpPY. Psimom ¢
YYEHUKOM Ha TaKUX YPOKaxX — BKIFOUCHHBIM KOMIMBIOTEP, KOTOPHIA OH UCIOJIB3YET
10 CBOEMY YCMOTPEHHIO.

Ypok-konmponvnaa pavoma. IIpoBonutcs Ha IByX YPOBHSIX:

YPOBEHB 0053aTEIHLHON MOATOTOBKH - «3», YPOBEHb BO3MOKHOUM MOATOTOBKH - «4»
u «S5».

KOMIIBIOTEPHOE OBECIIEYHEHHE YPOKOB

B paznene paboueit nmporpammel «KommbroTepHoe obecrieueHrey» CrijlaHupOBaHO
MPUMEHEHUE MMEIOMINXCS KOMIIBIOTEPHBIX MPOAYKTOB: JE€MOHCTPALMOHHBIN
Marepuall, 3aIaHus JJisl YCTHOTO OMpPOca y4alluxcsi, TPEHUPOBOYHBIE YIIPAXKHEHUS,
a TaK)K€ Pa3JIMYHbIC AJIEKTPOHHbBIC YUCOHUKHU.

Jemoncmpayuonnsiit mamepuan (caaiiowi).
CoznmaeTtcs ¢ 11e51blo 00ecreueHusl HarJISIAHOCTH TIPU M3YUYEHUH HOBOT'O MaTepuaia,
WCIIOJB30BaHuUs MPU OTBETax ydamuxcs. [[puMeHeHue aHuMaIuu Ipu CO3JaHuu
TAKOTO  KOMIIBIOTEPHOTO MPOJYKTa IO3BOJISIET paccMaTpuBaTh  BOMPOCHI
MaTeMaTUYEeCKON TEOPUH B JIBUKEHUU, OOECIICUNBAET APYroi MOAX0] K U3YUEHUIO
HOBOT'O MAaTE€pUAJIa, BHI3bIBAET MTOBBIIIEHHOE BHUMAHUE U UHTEPEC Y YUAIINXCS.
N3yueHre MHOTMX TEM B MAaT€MaTUKE CBS3aHO C 3HAHUEM W NOHUMAaHHEM
CBOMCTB 2JIEeMEHTapHBIX (QyHKIMHA. Pemenne ypaBHeHH, HEPABEHCTB, PA3IMYHbIX
3a/lad TpeJroiaraeT TiyOOKoe 3HAHHWE TIOBENEHUS JJIEMEHTApHBIX (PYHKIUH.
Hayuntbcst pacno3naBath rpaduky Takux (yHKIHM, CyMEeTh paccka3aThb 00 WX
CBOMCTBAX MOMOTAKT KOMIIBIOTEPHBIE CHANIBI .

[Ipu pemennn nrOOBIX 3alad HCMOJIB30BaHUE TpadUUECKOW HHTEPIIPETAIIIN

YCIIOBHS 3aJayd, €€ PEUICHHS IO3BOJSET y4YalluMCS IOHSITh MAaTeMaTUYECKYIO
UJIEI0 penieHus, 6osiee rTyOOKO OCMBICIUTh TEOPETUUECKUN MaTepual Mo JaHHOU
TEME.
3aoanus 01: ycmHo2o cuema.
OTH 3a1aHus Tal0T BO3MOXKHOCTh B YCTHOM BapHaHTE OTpadaThIBaTh Pa3IudHBIC
BOIIPOCHI TEOPUU U MPAKTUKH, IPUMEHSSA MPUHIIUIBI HATJIAIHOCTH, TOCTYITHOCTH.
Nx MOXHO HCHONB30BaTh Ha JIOOOM YpOKE B PEXKUME YUYUTEIb — YUYCHUK,
B3aUMOITPOBEPKH, & TAKKE B BUJIE€ TPEHUPOBOYHBIX 3aHSATH.

Tpenupoeounsie ynpasicnenus.

Bxiouator B cebs 3agaHMs C BONpPOCAaMH U HArJSAHBIMUA  OTBETaMH,
COCTABJIICHHBIMA € NOMOLIBIO  aHUManuu. OHM  TO3BOJSIIOT  YYEHHUKY
CaMOCTOATEIBLHO OTpa0aThIBaTh Pa3IMYHbIE BOIMPOCHl MATEMATHYECKOW TEOpUU U
ITPAKTHKHU.

Inexkmponnvie yueOHUKU.
OHU HUCHOJB3YIOTCS B KA4ye€CTBE BUPTYaIbHBIX JA0OpAaTOpUN NPHU MPOBEIACHUHU
NPAKTUYECKUX 3aHATUN, YPOKOB BBEJCHUS HOBBIX 3HaHUN. B HUX 3akiioueH



OOJNBIIION TEOPETUYECKUU MaTepual, MHOTO TPEHAKEPOB, MPAKTUUYECKUX U
MCCIIEIOBATENLCKUX 3a/JaHMi, CIpaBOYHOro Mmartepuana. Ha mobom u3 ypokoB
BO3MOKHO MCITOJIb30BAHUE KOMIIBIOTEPHBIX YCTHBIX YIIPAXXHEHUW, NPUMECHEHUE
TPEHAXXEpa YCTHOTO CYETA, YTO AKTUBU3UPYET MBICIUTEIIbHYIO JEATEIbHOCTD
YYalIUXCsl, PA3BUBAET BHIUUCIUTEIBLHBIC HABBIKU, TAK KaK MO3BOJISIET OCYLIECTBUTD
MHOM TOJXO0J K U3y4aeMOM TeMeE.

Hcnonb30BaHWE KOMIBIOTEPHBIX TEXHOJIOTUM B TMPENOJaBaHUM MaTeMaTUKU
MO3BOJISIET HEMPEPHIBHO MEHATH POPMbI pabOThI HA YPOKE, TOCTOSIHHO Yepe10BaTh
YCTHBIEC U NIUCBbMEHHBIE YIIPAKHEHUS, OCYLIECTBIIATh Pa3HbIe OAXO/bI K PELICHUIO
MaTeMaTHYEeCKUX 3aJad4, a OJTO IIOCTOSIHHO CO3JaeT U IOJJEPKUBACT
WHTEJUICKTYaIbHOE HaNpsDKCHHE Yydaruxcs, (QOpMUPYET Yy HUX YCTOWYUBBIN
MHTEPEC K U3YUYEHHIO TAHHOTO MPEIMETA.
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