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PA3JIEJI I «<KOMIIVIEKC OCHOBHBbIX XAPAKTEPUCTHUK ITPOI'PAMMBbD»

1,1 IosicHUTeIbHAS 3aNHCKA

Jannas pabouasi mporpaMma COCTaBJI€HA Ha OCHOBE CJIECAYIOIMINX HOPMAaTHBHO - IPABOBBIX

JTOKYMEHTOB:

- ®enepanbHbIi 3aK0H 0T 29 aexadps 2012 r. Ne273-Dd3 «O6 obpazoBannu B Poccuiickoit
Denepanuny;

- Koauduxarop 3neMeHTOB conepKaHHs IJIi COCTABICHHUS KOHTPOJBHBIX M3MEPUTEIBHBIX

MarepuanoB OI'9-2024 o maTemMaTHKe

-Crnieunukaiys KOHTPOJIBHBIX M3MEPHUTEIBHBIX MaTepuaioB s nposenenHus OI'D mo

MATEMATUKE
[Iporpamma mMaTeMaTHYECKOTO KpYKKa «DpyIUT»,0pUEHTHPOBAaHA HA
MpUOOpETEeHUE ONPEJEICHHOTO OMNbITa peUIeHHUs] 3aJady Pa3JIUYHBIX THUIIOB, MO3BOJIAET
YUEHHUKY TOJTYYHUTh JIOTIOJHUTENBHYIO TOJATOTOBKY Ul CHa4d SK3aMEHa 110 MaTeMaTHKe 3a
Kypc OCHOBHOH mIKoJbl. OcOOEHHOCTh MPUHATOTO MoaxoAa kpyxkka «lloaroroska k OI'D mo
MaTeMaTHKE» COCTOMT B TOM, YTO JUIS 3aHATHH 10 MaTeMaTHKE IpeUIararoTcs HeOOJbIIne
(dbparMeHThl, pacCUMTaHHbIE HA 1-2 ypoKa, OTHOCALIMECS K Pa3IMYHBIM pa3jesiaM MIKOJIbHON
MatemaTuku. Kaxkmoe 3aHsTHe, a TaKke BCE OHHM B IIEJIOM HANpaBICHBl Ha TO, YTOOBI
pa3BUTh MHTEPEC IIKOJBHUKOB K TMpEIMETy, MO3HAKOMHUTh HX C HOBBIMH HUIESIMHU U
METOAAaMH, PACIIUPUTH TPEACTABICHUE 00 M3y4aeMOM B OCHOBHOM Kypce marepuaie. JTOT
KPYXOK TMpe/laraeT ydJaluMmcs 3HAaKOMCTBO C MAaTeMaTHKOM Kak ¢ OOINEKyJIbTYypHOH
[IEHHOCTHIO, BBHIPAOOTKOW MOHMMAaHUSI UMH TOTO, YTO MaTeMaTHKa SBISETCS WHCTPYMEHTOM
MO3HAHUS OKPYXKAIOIEro MUpa U camoro ceosl.

Ecnmu B WM3ydYeHWM TpPEIMETOB E€CTECTBEHHOHAYYHOTO ITMKJIA OYEHb BAXKHOE MECTO
3aHUMaeT SKCIEpPUMEHT M HMEHHO B Hpolecce HKCIEePpUMEHTa M OOCYXKJIEHHs €ero
OpraHu3alliil H pe3yJabTaTOB (QOPMHUPYIOTCS H Pa3BUBAIOTCS HWHTEPECHl YYEHUKA K
JaHHOMY HpeIMeTy, TO B MaTeéMaTHKe AKBHUBAJIEHTOM JKCIEPUMEHTa SBIISETCS pEILIeHHE
3agad. COOCTBEHHO BeCh KypC MaTE€MaTHKH MOKET OBITh MMOCTPOEH M, KaK MPABHIIO, CTPOUTCS
Ha peIeHUH Pa3IUYHbIX MO CTETIEHU Ba)KHOCTH U TPYIHOCTH 3a/1a4.

DK3aMeHalMoHHas paboTa 1o MaTemaTtuke B HOBoH opme (OI'D) cocTtout U3 ABYX yacTen
IlepBass  wacTe  mpeanosiaraeT  NPOBEPKY  YPOBHA  00S3aTENbHOM  MOJArOTOBKU
oOyJaromuxcs (BiIajeHne OHATHSIMHE, 3HAHUE CBOIMCTB U aJITOPUTMOB, PEIICHHE CTAHIAPTHBIX
3a7a4).

Bropas yacTh uMeeT BUI TPaJUIIMOHHON KOHTPOJBHOM pabOThl U COCTOUT U3 6 3aJlaHUM.
Ota yacTh paboOThl HampapiieHa Ha IU(PGEpEeHIMPOBAHHYI0O  HPOBEPKY MOBBIIIEHHOT'O

YPOBHS ~ MaTeMaTHYecKOW  IOATOTOBKH  OOYYarOIIUXCS:
BJaJieHHe (OpMaiIbHO-ONEPATUBHBIM ammapaToM, HHTErpanus 3HaHUN U3 Pa3IUYHBIX TEM
IIKOJIFHOTO Kypca, HCCIeoBaTeNbcKie HaBBIKM. CTPyKTypa SK3aMEHAIIMOHHON pPa0dOTHI U
OpraHu3aiys MPOBEACHUS SK3aMEHA OTJIMYAIOTCS OT TPAJUIIMOHHON CHUCTEMBlI aTTeCTalluu,
MO9TOMY Y TIOATOTOBKA K IK3aMEHY JIOJDKHA OBITH IPYTOM.
JlaHHBI KypC HMeeT OCHOBHOE Ha3HAau€HUE — BBEJCHHME OTKPBITOH, OOBEKTHUBHOMN
HE3aBHCUMOM TNPOLEAYphl OLIEHWBAHUSA YUEOHBIX JOCTH)KEHHUH OOYYaloIMXCS, Pe3yJIbTaThl
KOTOpPOH OyIyT CcHocoOCTBOBAaTH OCO3HAHHOMY BBIOOPY JalbHEHIIEr0 MYTH MOJYYECHUs

00pa3oBaHMs; pa3BUBACT MBIIUICHUE W HCCIIEIOBATEIbCKHE 3HaHUST  OOYYarOIIUXCS;
dbopmupyer 0a3y o0OmUX YHUBEPCANBHBIX MPHEMOB H TOAXOAOB K PEIICHUIO
3aJjaHAN COOTBETCTBYIOIIHX THUTIOB.

3K3aMeHaHI/IOHHLI€ MaTcpuabl pPCAINU3YyIOT COBpPCMCHHBIC noaX0bI K IOCTPOCHUIO



n3MepuTesel, OHM 00eceunBaroT 0oJiee MUPOKUE IO CPABHEHUIO C ACHCTBYIOIUM YK3aMEHOM
Qg depeHIUpYIONe BO3MOKHOCTH, OPUEHTHPOBAHBI HA CETOHSIIHNE TPEOOBaHUS K YPOBHIO
MOJITOTOBKH 00YYaIOIIUXCA.

1.1.1 HanpaB/ieHHOCTH IPOTrPaMMBbI

Kpyxok HampaBieH Ha TMOATOTOBKY ydYallUXCid K CJadye HdK3amMeHa 110

marematuke B ¢opme OI'D. OcHOBHON OCOOCHHOCTBIO ATOrO Kypca SBISETCS OTpabdOTKa
3aJlaHuil 10 BCeM paszfesiaM Kypca MaTeMaTHKH OCHOBHOHM IIKOJbI: apudmeruke, anredpe,
CTAaTUCTUKE U TEOPUH BEPOSTHOCTEH, TEOMETPHUHU.
Kpyxok «9pymur» paccuumtan Ha 34 yaca s paborbl ¢ ywamumucs 9 kmacca. Kype
IIpelyCMaTpuBaeT MOBTOPHOE PACCMOTPEHHE TEOPETHYECKOIO0 MaTepuaja I10 MaTeMaTHKe,
Mo3TOMy HMeeT Oosnbiioe o00meo0pa3oBaTeibHOE 3HAYEHHE, CIOCOOCTBYET pa3BUTHIO
JIOTUYECKOTO MBIIIJICHUsI, HAMEYaeT M WCIOJB3YeT IENbIA pAl MEXIPEAMETHBIX CBS3EH
U HalpaBjIeH B IMEPBYIO OuYepelb Ha YCTpaHEHHE «IpoOenoB» B 0a30BOM COCTaBISIOLICH
MaTeMaTUKU CHUCTEMaTH3AIUI0 3HAHUI 10 OCHOBHBIM
pazaenaM IMIKOJBHOM MPOrpaMMBI.

1.1.2 AKTyaJlbHOCTb IPOrPaMMBbI

B cBa3u ¢ Tem, uro oOywarommmcs 9 Kiacca IPeICTOMT MPOUTH TOCYJapCTBEHHYIO
(utoroByto) arrectaruio B ¢popme OI'D akTyaabHbIM CTAaHOBUTCS BOIPOC CO3JAHUS YCIIOBUIA
JUI  YCIEIIHOW IOATOTOBKM, OpraHW3alMd M IPOBEJEHUS WTOrOBOM  aTTecTalyy
o0ydJaronmxcsi.
Heo6xoauMo BBIIEINTH CIIEAYIOIIME COCTAaBIIAIONIME TOTOBHOCTH OOYyYaroIIMXCs K chaue
sK3aMeHOoB B opme OI'D :
* MH(QOPMAILMOHHAS TOTOBHOCTh (3HaHMSA O MpaBWIaxX IOBEJIEHHUs Ha HJK3aMeHe, IMpaBHJIax
3aroJIHEeHUs OJIaHKOB);
* MpeIMeTHas TOTOBHOCTH (KayecTBO MOATOTOBKU IO OMNPEAETICHHOMY HpeaMeTy, YMEHHE
BBINONHATH 3afanust KUM);
*  IICHUXOJIOTMYecKas TOTOBHOCTh (BHYTPEHHSSI HACTPOEHHOCTh Ha OIpEJIeIEHHOE TOBEICHUE,
OPUEHTHUPOBAHHOCTh Ha IlIeJeco00pa3Hble JAEWCTBUS, aKTyalu3alus U HCIOJIb30BaHUE
BO3MO>KHOCTEH JIMYHOCTH JJIs1 YCHEIIHBIX JEHCTBUI B CUTyalluH CAA4U DK3aMEHA).

* 1.1.3 OriimunTebHbIE 0COOEHHOCTH MPOrPaMMBI
MporpaMMa COCTaBjIeHa B MIOJTHOM COOTBETCTBUH C TPEOOBAHUSIMU COCTaBJICHUSI IPOTPaMM
. ConepxuT 6a30BbIe TEOPETUUECKHUE UJIEH: PA3BUTHE MTO3HABATEIILHOTO HHTEpECA K MAaTEMAaTHKeE,
yrayOJeHue U paclupeHrue TeM yueOHoro Kypca, popmupoBanue Y'Y /[, MeranpenMeTHBIH,
TBOPUYECKUN, MHTETPUPOBAHHBIN U HCCIIEA0BATEIbCKUI XapaKTep AesTEIbHOCTH MO3UTUBHO BIUSIOT
Ha popMHUpOBaHKE OOLIECTBEHHON aKTUBHOCTH JIMUHOCTH, TPaX1aHCKON MO3UINH, KYJIbTYpPbI
OOIIEHUS ¥ TOBEJICHHS B COLIMyMe. Y HHUBepcallbHbIe y4eOHbIe 1eUCTBUS MOJHOCTHIO OTBEYAIOT
3aJjauaM OCHOBHOM 00pa30BaTesIbHOM mporpamMmsl 1o ocHoBHOM 1ikoie, @PI'OC, OOIT u OOO0.

HporpaMMa MMOCTPOCHA C YUCTOM BO3PACTa U IICUXOJIOTHICCKUX oco0eHHOCTEH yqalmuxcs.

1.1.4 HoBu3Ha mporpaMmbl 3aKJIIOUACTCS
- B pa3paboTKe TEXHOJIOTHH, MO3BOJSIOMIMX IEJICHANPABICHHO OPraHW30BaTh MOBTOPEHHE
y4eOHOr0 Marepuasa Ha BCeX dTarax yueOHOTo mpolecca.
- B pa3paboOTKe CHUCTEMbI 3a/1a4, HalpaBJICHHBIX Ha YIIyOJIeHHE M pacIIupeHue 3HaHUH



ydamuxcsa 1m0 OCHOBHBIM BOIIPOCaM MIKOJIBHOI'O KypCa MaTEMaTHKH.
- B UCITIOJIb30BAHUC JINYHOCTHO-OPUCHTUPOBAHHOI'O IMOAXO0Aa IIPU OpraHru3alivu IOBTOPCHHU.

1.1.5 Appecar nporpammsl
[Tporpamma paccuuTana Ha oOyqaromuxcs 9 kiacca

1.1.6 Pexxum 3aHATHIA, NEPHOIUYHOCTD U MPOI0/KHTETbHOCTD 3aHATHI

[TpomoKUTETHPHOCTh OTHOTO akajgeMudeckoro daca — 40 muayt. OOIee KOJMYECTBO YacOB B
Henento - 1 yac. 3anarus npoBoasTcs 1 pa3 B Henento 1o 1 yacy.

1.1. 7 Memoovt u npuémot o00yuenusn: iH(POPMATHUBHBIN, aHAJIN3, HCCJIEeJ0BaHHE,
Ha0/II0CHHE.

OCHOBHBIMH hopmamu opeaHuzayuu oesimenrbHoCmu 00y4aroIuXcsl sIBISIOTCS:

—  HM3noxeHue BOIpocoB Kypca;

—  Juckyccun;

—  Temaruyeckoe KOMOMHUPOBAHHOE 3aHSITHE;

—  Urpa;

—  Kpyrasiii crou;

—  CamocrosTeNnbHOE pelIeHne 3a/a4;

—  Pasbop pemienus 3anay;

—  OtBeTbI Ha BOMPOCHI 00YYAIOIIUXCSI.

Dopmvl KOHMPOJIA: NTOTOBBIN 3a4ET.

1.2 Heanb u 3a1a4M NporpaMmsl

emm:

[ToaroroButs ywammxcs k caade OI'D B COOTBETCTBUU C TPeOOBAHUSAMHU, MPEIBIBISEMBIMU
HOBBIMU 00pa30BaTENbHBIMU CTaHAApTaMH. (POPMHUPOBAHKE y YUAIIMXCS YMEHHUS PACCYXKIaTh,
JTIOKa3bIBaTh U OCYIIECTBIIATH MOWCK PEHICHUHN alreOpandecKux M TeOMETPUUYECKHX 3a7ad Ha
MaTepuase aiaredpandeckoro M TEOMETPUUYECKOTO KOMIIOHEHTa 9 kiacca; (opmupoBaHue
OTIBITa TBOPYECKOW NESATEIbHOCTH, PAa3BUTHE MBIIUICHUS M MaTeMaTHUYECKHX CIOCOOHOCTEH
IIKOJILHHUKOB.

3amaum:

3aHATHS KpY’KKa HampaBlieHbl Ha cUcTeMaTu3aluio 3HaHuid. dopMbl opraHuzanuu y4eOHOro
mpolecca HampaBieHbl Ha YIiayOJieHue WHAMBHIyalIn3aluu rnpouecca o0ydeHus. OCHOBHBIM
PE3YIABTATOM SIBISIETCS YCIIEIIHOE

BBITIOJIHEHUE 3alaHui oKk3aMmeHa. IIpakThueckoe HCIIOIB30BAHUE 3aHATUH KPYXKKa
COCTOUT B BO3MOXHOCTHM YCIIEHIHO C/aTh 3K3aMEH, a TaKXe OOBEKTHUBHO OLIEHUTh YPOBEHb
CBOUX 3HAHUM.

Oskuaemble pe3yJibTaThl:
Ha ocHoBe mocTaBieHHBIX 3ajad MpPEIoJiaraeTcs, YTO Yydalluecsl, JOCTUTHYT CIEIYIOIINUX



PEe3yNIbTAaTOB: OBJAJCIOT OOMIMMH YHUBEPCAJIBHBIMHU TMpUEMaMH M MOAXOAAMHM K PEUICHHUIO
3a/IaHui TecTa. Y CBOSIT OCHOBHBIE ITPUEMBI MBICITUTEIHLHOTO TTOUCKA.

OcHOBHbBIE MeTOAMYECKHE 0COOEHHOCTH Kypca:
1. [loaroToBKa Mo TEMAaTUYECKOMY IPUHIIUITY, COOJI01ast «IIPAaBUIIA CIIUPAITI
OT MPOCTHIX TUIIOB 3aJaHUI MEPBOM YaCTH J0 3aJaHUM CO 3BE€30UYKOI BTOPOM
YJacTH;
2. MakcumanbHOE UCII0JIHb30BaHUE HATMYHOIO 3araca 3HaHU M, IPUMEHSSI pa3InuHbIe
«XUTPOCTH» U «IIPABIOTIOI00HBIC PACCYKIACHUSY, IS TIOJYICHHS OTBETA MIPOCTHIM U
OBICTPBIM crTocoOoM1

IlnanupyemMblie pe3yibTaTbl 0CBOCHHUS NMPOrPaMMbI Kypca

Jluunocmuvie pe3yiomamol.:

OTBETCTBEHHOE OTHOIICHHUE K YUEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K CAMOPA3BUTHIO U CAaMOOOPa30BaHUIO
Ha OCHOBE MOTHMBAalUU K OOYyYEHHUIO M IO3HAHMIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO JaibHeWIei
UHAMBUIYAIIbHOM TpaekTopuu oOpa3oBaHMs Ha ©0a3e OpPHEHTUPOBKM B Mupe mpodeccuil u
npoeCCHOHATBHBIX MPEANOYTEHUI, C Y4€TOM YCTOWYHMBBIX IMO3HABATENBHBIX MHTEPECOB, a TaKXKe Ha
OCHOBE (hOPMHUPOBAHMSI YBAKUTEILHOIO OTHOILEHUS K TPYLY.

@®opMHUpPOBaHUE LIEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAyKH 1 00ILIECTBEHHOM MTPaKTUKH.
OcBoeHue colnanbHbIX HOPM, IPABUJI TOBEIEHUs, pOsiel U (OPM COLIMATBHOMN KU3HHU.

Pa3BuTHe MOpaJbHOrO CO3HAHUS W KOMIIETEHTHOCTHM B PEHICHHMH MOpPAJIbHBIX MpOOJeM Ha OCHOBE
JTUYHOCTHOTO BBIOOpa, (pOpMHpOBaHUS HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MOBEICHHUS, OCO3HAHHOTO
U OTBETCTBCHHOT'O OTHOLICHUA K HPABCTBCHHLIM IMOCTYIIKAM.

dopmupoBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYTHUYECTBE.

CDOpMI/IpOBaHI/Ie CIIOCOOHOCTH K OMOIHMOHAJIBHOMY BOCHPUATHIO MATCMATHUYCCKUX 06”I)CKTOB, 3ajaa4,
pELIEHN, pacCyKICHHUI

Memanpeomemmnuie pe3ynbmamol 00yueHUs

Pezynamuenvie YY/[
o OIPCACIIATh COOCTBEHHEIE HpO6J’ICMI)I W IMMPUYUHBI UX BO3SHUKHOBCHUSA NIPU pa60Te C MaTeMaTU4YCCKUMU
00BbEKTaMHU;
e  (dopMynupoBaTh COOCTBEHHBIE BEPCHUU WIHM MPUMEHSTHh YK€ HM3BECTHBIE (DOPMBI U METOJbI PEIICHUs
MaTeMaTHYeCKOl mpoOieMbl, (HOpPMYITHPOBATH MPEINONIOKEHUS W CTPOUTh THIOTE3bl OTHOCUTEIHLHO
paccMaTpuBaeMoro 0ObEKTa U MPEIBOCXHUIIATE PE3YIbTAThl CBOSH YyUeOHO-TI03HABATEIILHON eI TEITbHOCTH;
®  ONpeAeNsaTh MYTH JOCTIDKEHUS IeNieil M B3BEIIMBATh BO3MOXKHOCTH pa3pelIeHHs] OMpeeIeHHbBIX
y4eOHO-TI03HABATENIbHBIX 33/1a4 B COOTBETCTBUU C OINPENCICHHBIMU KPUTEPUSIMHU U 331a4aMU;
®  BBICTpaMBaTh COOCTBEHHOE O0pa30oBaTEIbHOE MOMIMPOCTPAHCTBO Ui Pa3pelIeHHs OIPeIeIEHHOTO
KpyTa 3aj1a4, ONpe/esaTh U HaXOUTh YCIIOBUS JIJIS peai3aliui UACeH 1 MIaHoB (CaMOOOy4eHHE),
®  CaMOCTOSITENILHO BBIOMPATh Cpeu MPEIIOKEHHBIX PecypcoB Hanbomee 3¢ (heKTUBHBIC U 3HAUUMBIE TIPU
paboTe c onpeaeIeHHO MaTeMaTHYeCKOH MO/IENbIO;
® yMeThb COCTaBJIATH IUIAH pa3pemieHusi OMpEACTICHHOTO Kpyra 3a/iad, WCIOJIb3ys Pa3IUYHBIC CXEMBI,
pecypchl MOCTPOCHHS JAUArpaMM, MEHTAIBHBIX KapT, MO3BOJISIOIIUX MPOU3BECTU JIOTUKO - CTPYKTYPHBIH
aHaJu3 3a/1a4H;
® yMeThb IUIAHUPOBATh CBOW 0OpazoBaTENbHBI MapLIpyT, KOPPEKTUPOBAaTh W BHOCHUTH OIpE/IEICHHBIC
HU3MCHCHUA, KAYCCTBCHHO BJIMAIOIUC HaA KOHEYHBIN MPpOAYKT yqe6H0-H03HaBaTCHBHOﬁ ACATCIIbHOCTH,
® yMEHHE KaueCTBEHHO COOTHOCHUTbH CBOU JIEHCTBUS C MPEABKYIIAEMbIM UTOTOM y4e€OHO-IT03HAaBATEIHHON
NEeSTeIbHOCTH TOCPEACTBOM KOHTPOJII M IJIAaHUPOBAaHUS Y4eOHOro TMpoliecca B COOTBETCTBUHU C
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M3MEHSIOMIMMUCS CUTYallUsIMU U IPUMEHSEMbIMH CpeACTBaMU U (hopMaMu OpraHU3aluu COTPYIHUYECTBA, a
TaK)Ke WHANBUIYAILHON pabOThI Ha YPOKE;

e yMeHHE OTOMpaTb COOTBETCTBYIOLIME CPEACTBA pealu3alMy pELICHUs MaTeMaTU4YecKuX 3ajad,
o0UpaTh MHCTPYMEHTHI JJI OLIEHWBAHUS CBOEU TPAEKTOPUU B paboTe ¢ MaTeMaTUYECKUMHU MOHITUSIMH U
MOJICJISIMU;

Ho3nasamensnuie YY/[

® yMEHHUE OIPEACNATh OCHOBOIOJATaloIIee MOHSATUE M MPOU3BOAUTH JIOTUKO-CTPYKTYpPHBIN aHau3,
ONpeJIesATh OCHOBHBIC MPU3HAKU U CBOMCTBA C TOMOIIBIO COOTBETCTBYIOIIUX CPEJICTB U UHCTPYMEHTOB;

e yMEHHE MPOBOJUTH KIacCHU(PHUKaIUI0 0O0BEKTOB Ha OCHOBE KPUTEPUEB, BBIICIATH OCHOBHOE Ha (oOHE
BTOPOCTEIICHHBIX JIaHHBIX;

e  yMEHHE MMPOBOJUTH JOTHUECKOE PACCYKICHUE B HAMPABICHUH OT OOITNX 3aKOHOMEPHOCTEH M3ydaeMoi
3a/1a4u J0 YaCTHBIX PACCMOTPEHUI;

®  yMEHHUE CTPOUTH JOTMUYECKUE PACCYKJICHHUSI HA OCHOBE CUCTEMHBIX CPAaBHEHHII OCHOBHBIX KOMIIOHEHTOB
M3y4yaeMOro MaTeMaTHYEeCKOIro pas3zesia WM MOJENH, NMOHSITHS WM KJIAcCOB, BBIIENSS OIpEAeIICHHbIC
CYILIECTBCHHBIC TPU3HAKU WM KPUTEPUH,

®  yMEHHUE BBIIBIATH, CTPOUTh 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTMYHOCTH COOTBETCTBYIOLIUX LIETIOYEK
paccyXJeHuil Mpu paboTe C MaTeMaTUYECKUMHU 3ajjayaMd, yMETh MOJPOOHO U CXKaTo MPEACTaBIATH
JETANM3aIMI0 OCHOBHBIX KOMITIOHEHTOB MPH JI0KA3aTEILCTBE MOHATHUI U COOTHOIICHUI Ha MAaTEMaTUYECKOM
S3BIKE;

® yMEHHE OPraHW30BBIBATH MOUCK M BBISBJIATH MPUUUHBI BOZHUKAIOIIMX MPOIECCOB, SIBIEHUN, Hanbosee
BEpOATHBIE (PaKTOPhI, MO0 KOTOPHIM MaTeMaTHYECKHe MOJeNU U OOBEKThl BeAyT ceOs IO OINpeaeIcHHBIM
JIOTUYECKUM 3aKOHaM, yMETh MPUBOJUTH MPUYMHHO-CICACTBEHHBIH aHAIU3 TOHATHH, CYXICHUH H
MaTeMaTUYeCKUX 3aKOHOB;

® yMEHHE CTPOUTh MATEeMaTHYECKYI0 MOJIE]b MPHU 3aJaHHOM YCJIOBHH, OOJafaroiedl ornpeaeieHHbIMU
XapakTePUCTUKaMH  OOBEKTa TPU  HAIMYMUA  OMNPEACIICHHBIX  KOMIIOHEHTOB  (POPMHUPYIOIIETOCS
MPEANOIAaraeMoro NOHITHS WIH SBJICHMUS;

®  yMEHHE MEPEBOJUTHh TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABJISIONIYI0O MAaTEMAaTUYECKON 3aaull Ha
A3bIK TpaUyecKoro OTOOpPaKEHUs - COCTABJICHMS MAaTEMATUYECKOM MOJENH, COXPaHSIOLIEH OCHOBHBIE
CBOMCTBA U XapaKTEPHUCTHUKU;

e yYMEHHME 33JaBaTh IUJIAH PEUICHHUS MAaTeMAaTHYECKOW 3a/ladd, peaju30BbIBATH AJITOPUTM JECUCTBUN Kak
MOIIAarOBOM MHCTPYKIIMH JJIsl pa3perieHus: yueOHO-TI03HaBATEeIbHOM 3a/1a4H;

®  yMEHHUE CTPOUTH JI0KA3aTEIbCTBO METOJOM OT IPOTUBHOIO;

e yMeHHe paboTaTh ¢ MPOOIEMHON CUTYyallMel, OCYIIEeCTBISATh, 00Pa30BaTENbHBIN MPOIIECC MOCPEICTBOM
MOWCKAa METOJIOB U CIIOCOOOB pa3pelieHus] 3a/adyd, OINPEAeNsATh TPAaHUIBI CBOETO 00pPa30BATEIHLHOTO
MIPOCTPAHCTBA;

®  yMETh OPUEHTUPOBATHCS B TEKCTE, BBISABIATH TJIABHOE YCIOBHUE 3aJa4M U YCTAHABJIMBATH COOTHOILICHUE
paccMaTpuBaeMbIX OOBEKTOB;

e  yMEHHE MEePEeBOIUThH, HHTEPIPETUPOBATh TEKCT B MHBIE ()OPMBI MPEACTABICHUS WH(OPMAIIUU: CXEMBI,
Jrarpammbl, Tpaduueckoe IpeaCcTaBIeHNe JaHHbIX;

Kommynuxamuenwvie YY/[

e yMeHHue paboTaTh B KOMaHJe, (opMHpOBaHNE HABBIKOB COTPYIHUYECTBA U YU€OHOTO B3aUMOJICHCTBUS B
YCIOBUSX KOMaHTHOW UTPBI UM HHON (POPMBI B3aUMOICHCTBUS;

®  yMEHHE paclpeessiTh POJIU U 33a/1a4d B paMKax 3aHATHSA, GOPMUPYS TakKe HABBIKM OPTaHU3aTOPCKOTO
XapakTepa;

e  yMEHHE OIICHHBATh MPABUILHOCTh COOCTBEHHBIX JIEHCTBUH, a TAKXKE ACSITEILHOCTU IPYTHX YYaCTHUKOB
KOMAaH/JIbl;



® KOppEeKTHO, B paMKax 3aJad KOMMYHUKaluH, (OpMyiaupoBaTh U  OTCTaWBaTh  B3IVIA[BL,
apryMeHTHPOBATh JJOBOJbI, BBIBOJIBI, @ TAK)KE BBIABUTAaTh KOHTPAPTYMEHTHI, HEOOXOAUMBIE JIJISl BBISBICHUS
CUTYallUH YCIIEXA B PEIICHUU TOM UM UHOM MAaTeMaTUY€ECKOM 3a/1a4H;

®  yMEHHE MOJb30BaTHCS MATEMAaTUYECKUMHU TEPMHHAMHU JJIs peuIeHus] yueOHO-TI03HaBaTeIbHBIX 3a/1ay, a
TaK)X€ CTPOUTh COOTBETCTBYIOLIME PEUYEBHIC BBICKA3bIBAHUS HA MATEMATHUYECKOM SI3BIKE JJIs1 BBICTPAUBAHUS
MaTeMaTHYeCKON MOACIIH;

® yMETh CTPOUTb MATEMaTUYECKHE MOJEIM C I[OMOIIBK) COOTBETCTBYIOUIETO IPOrPaMMHOIO
o0ecrnieueHus, CEpBUCOB CBOOOHOIO OTJAIIEHHOTO JI0CTYIIA;

® yMeThb I'paMOTHO M YeTKO, coryiacHo mnpaBwiam odopmienus KMM-a OI'D 3aHOCHTH MOTydYEHHBIC
pe3yibTaThl - OTBETHI.

IIpeomemnvie pe3ynomamai:

e (opMupoBaHHE HABBHIKOB MOMCKA MAaTEMaTHUYECKOTO METOJA, aJlTOPUTMAa M MOHMCKa pPEeIIeHUs 3a7add B
cTpyktype 3ana4d OI'3;

e (opMUpOBaHHE HABBIKA PEUICHUS OIMPE/IeJICHHBIX TUIIOB 33a4 B CTPYKType 3a1ad OI'3;

e yMeHHue paboTaTh ¢ TabJULIAMU, CO CXEMaMH, C TEKCTOBBIMU JJAHHBIMU; YMETh IIPE00pPa30BbIBATh 3HAKU
Y CUMBOJIBI B OKA3aTENbCTBAX U MPUMEHSAEMBIX METOJaX Ul pellieHus: o0pa3oBaTeIbHbIX 3a/a4;

¢ yMEHHE IMPHUBOJUTH B CHCTEMY, COIOCTaBIATh, 0000IIATP W aHAIU3UPOBATH HH(GOPMALMOHHBIE
KOMIIOHEHTBl MAaTE€MaTUYeCKOI'0 XapakTepa MU YMETh IPUMEHATh 3aKOHbl M TpaBWiIa JIs pEUIeHUs
KOHKPETHBIX 3a]1a4;

¢ yMEHHE BBICNATh TJIABHYI0O W HW30BITOYHYIO HMH(OpPMAIMIO, MPOU3BOAUTH CMBICIIOBOE CKAaTHE
MaTeMaTHYeCKUX (DaKTOB, COBOKYITHOCTH METOJOB U CIIOCOOOB PEIIEHUs; YMETh MPEJCTABIATh B CIIOBECHOU
dbopme, HCTIONB3YSl CXEMBbI M Pa3JInYHble TaONHIbL, TpaUKu ¥ AUArpaMMbl, KapThl MOHATUH M KJIACTEPHI,
OCHOBHBIE UJIEU U IUIAH PELICHUS TOW UM MHOM MaTeMaTU4eCKOU 3aauH.

Tpebosanus Kk yposHIO NOO2OMOBKU YHaAUUXCS
Harypaasbnblie uncaa. [Ipodou. PaunonajibHbie yncia
Buinyckuux nayuumes:
® TIOHMMAaTb OCOOEHHOCTH JIECATUYHON CHCTEMbI CUMCIICHHUS,
e  ONEpUpPOBATh NOHATHUSMHU, CBI3AHHBIMU C JEIUMOCTBIO HATYPAJIbHBIX YHCET;
e BBIpaXaTb YHClia B DKBUBAJEHTHBIX (popmax, BbIOMpas HambOosee MOAXOIANIYI0 B 3aBHUCHUMOCTH OT
KOHKPETHOW CUTYAallWH;
®  CpaBHMBATh U YNOPSIOYUBATH PALlMOHAIbHBIE YHCIIA,
®  BBIMOJHATH BBIUMCICHHUS C PAlUMOHAIBHBIMU YHUCIIaMH, COYE€Tasi YCTHbIE U IUCBbMEHHBIE NPUEMBI
BBIUHCIICHU, TPUMEHEHHUE KAJIbKYISITOPA;
®  JCIOJb30BaTh MOHITHS U YMEHUS, CBA3AHHBIE C IIPONOPLIUOHAIBLHOCTBIO BEIMYMH, POLIEHTAMH, B XO/I€
pelIeHnss MaTEMaTUYECKUX 3a/1ad U 3a7jad U3 CMEKHBIX IIPEIMETOB, BBINOIHATh HECIOKHBIE IIPAKTUUECKNE
pacU€Thl.
JedcTBUTEILHBIE YHCJIA
Buinycknux nayuumes:
®  JCIOJb30BaTh HauyaJIbHBIE IIPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCET;
®  OIEpUPOBATh NOHATHEM KBAJIPATHOIO KOPHS, IPUMEHSATH €r0 B BEIUMCIICHHUSX.
Auredpanyeckue BbIpasKeHHUs
Buinycknuxnayuumcs:
®  OmepupoBaTh MOHATHUSAMH «TOXKIECTBO», «TOXKIECTBEHHOE INpeoOpa3oBaHHe», peliaTh 3a/JauH,
cojiepkaiie OyKBeHHBIE JaHHBIE; pad0TaTh ¢ GOpMyIaMu;
®  BBIIOJHATH IPEOOpa3OBaHMsA BBIPAXKECHUHN, COAEPXKAIIMX CTENEHU C LEIbIMH IOKa3aTelsIMU U
KBaJIpaTHbIE KOPHU;




®  BBINOJHATH TOXKAECCTBEHHbIE MPEe0Opa30BaHuUs PallMOHANIBHBIX BBIPAXKEHUI Ha OCHOBE MPaBUJI ACHCTBUN
HaJl MHOTOWICHAMH U alreOpandecKuMH IpoOsSIMH;

®  BBINOJHATH Pa3I0KEHNE MHOIOWIEHOB HA MHOXKUTEIH.

YpaBHeHus

Buinycknux nayuumes:

e  peulaTb OCHOBHBIEC BUJbI PALIMOHAIBHBIX YPABHEHUH C OJHOU IIEPEMEHHOM, CUCTEMBI IBYX YPABHEHUH C
JBYMsI IEPEMEHHBIMU;

¢ [IOHMMATh YpPAaBHEHHE KaK BaXHEHUIIYI0 MAaTEeMaTHYECKYK0 MOJEIb JJisi ONHCAaHUS M HW3Yy4YEHUs
pa3HOO0Pa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBBIE 3a/1a4H aNre0pandyeckKuM METOI0M;

® MPUMEHATH IpapHUuECKUe MPEICTABICHUS sl MCCIECJOBAHUS ypaBHEHUH, MCCICIOBAHUS U PEHICHUS
CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

HepaBencrBa

Buinycknux nayuumes:

® [IOHMMAThb U MPUMEHATh TEPMUHOJOTHUIO U CHUMBOJIMKY, CBS3aHHBIE C OTHOUIEHHMEM HEPABEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

e pemiarh JIMHEHHBIE HEPABEHCTBA C OJHOM NEPEeMEHHOW M MX CHUCTEMbl; pellaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPON Ha rpauuecKue MpeacTaBICHUs.

OcHoBHbIE NOHATHSA. YHCI10BBIE PYHKIHH

Buinycknux nayuumes:

® T[IOHMMAaTh W UCHOJB30BaTh (YHKIMOHAIBHBIE TIOHATHUS M S3bIK (TEPMHHBI, CHMBOJIUYECKHE
0003HauCHHUS ),

e CTpouTh TpaduKHU 3JIEMEHTAPHBIX (DYHKIMH; MCCIENOBAaTh CBONCTBA YMCIOBBIX (DYHKIUH HAa OCHOBE
W3YYEHHUS MTOBEACHUS UX TPaPUKOB;

¢ TOHMMATh QYHKIMIO KaK Ba)KHEHIIYI0 MATEMaTUYECKYIO MOJIENb JUIsl ONMCAHUS MPOLIECCOB U SBJIEHUN
OKPY’KAIOILIEr0 MUPA, MPUMEHATh (YHKIIMOHAIBHBIN SI3bIK /ISl ONMUCAHMS U MCCIEAOBAHUS 3aBHCUMOCTEH
MEXy (PU3NYECKMMH BETMUMHAMU.

OnucarejibHasi CTATUCTHKA

Buinycknux nayuumes:

®  UCIOJB30BaTh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHATIN3a CTATUCTUYECKUX JaHHbIX.

Cay4aiinble cOOBITHSI U BEPOATHOCTD

BrinycKHUKHAYy4YHTCS

®  HaXOAUTHOTHOCUTENBHYIO YACTOTY U BEPOSTHOCTDH CIYYatHOrO COOBITHS.

KomOunaropuxka

e BrInycKHHK Hay4yuTCs peuiatb KOMOMHATOpHBIE 337aydl Ha HaxOXJAEHHEe dYHciaa OOBEKTOB WU
KOMOMHAIINH.

Haruasanas reomerpus

Buinycknux nayuumes:

® paclo3HaBaTh Ha YepTeXkaxX, PHUCYHKAX, MOJEISAX U B OKPYXKAIOIIEM MHUpPE IUIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPBI;

e  pacro3HaBaTh pa3BEPTKM KyOa, MPSIMOYTOJIBHOIO Napajulefienunena, MNpaBUIbHOW MHUpPaMUIbL,
HWIMH]Ipa U KOHYCa;

®  CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO MapaljieNenumesa;

®  ONpeensATh MO JMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHl JMHEHHbIE pa3Mepbl caMoil (UTyphl U
Ha000pOT;

®  BBIUUCIATH 00BEM MPSIMOYTOJILHOTO Napajuiesenuiea.

I'eomerpuueckne purypbi

Buinycknux nayuumes:




®  [I0JIb30BAThCs SI3BIKOM T'€OMETPHUM JUIsl ONMHUCAHUS MPEIMETOB OKPYKAIOLIEr0 MUPAa M MX B3aUMHOIO
pacIoioKeHMs;

®  pacmo3HaBaTh U U300paXkaTh HA YEPTEKAX U PUCYHKAX T€OMETPHUECKUE (PUTYPBI I UX KOH(PUTYpAIIHH;
®  HaxOJWTb 3HAYCHUS JJIUH JMHEWHBIX 3JIEMEHTOB (DUTYp U UX OTHOILIEHHUS, TPAJAYCHYIO Mepy yrioB oT 0°
no 180°, mpumeHsisi ompeneneHus, CBOWCTBA M TMPHU3HAKH (QUTYp W UX DHJIEMEHTOB, OTHOUICHUS (GUTYp
(paBeHCTBO, 1T0J100ME, CHMMETPHH, IOBOPOT, NAapajIC/IbHBINA IIEpEeHOC);

®  OIEpUPOBATh C HAYAIBHBIMU MOHATHUSAMU TPUTOHOMETPUU U BBINOJIHSITH 3J€MEHTAPHBIC ONEpalui HaJ
(GyHKLIUSMU YTIIOB;

e  peliaTh 33Jayd Ha JOKa3aTeJIbCTBO, OMMPAsCh HA M3yYCHHbIE CBOWCTBA (PUIYp M OTHOILEHUH MEXIY
HUMMU U IPUMEHSISI U3Y4YE€HHBIE METO/IbI JOKAa3aTeIbCTB;

e  pelIaTh HECIIOXKHBIE 3a]]a4l HA IIOCTPOEHUE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI IOCTPOEHUSI C TIOMOIIIBIO
LUPKYJIS U JINHEHKY;

e  pelaTh NPOCTEHUIINE INIAHUMETPUYECKUE 3a7aUl B IIPOCTPAHCTBE.

N3mepenne reomeTpu4ecKux BeJUYMH

Buinycknux nayuumes:

®  1CNOJb30BaTh CBOMCTBA M3MEPEHUs JJIUH, IUIOLIAJEH U YIJI0OB IPHU PELIEHUU 3a/ad Ha HaXO0XKJIEHUE
JUIMHBI OTPE3Ka, IJIUHBI OKPYKHOCTH, JIMHBI AYTH OKPYKHOCTHU, TPaJyCHOU MEphI yIIa;

®  BBIYUCIATH IUIOIAAM TPEYTOJIBHUKOB, IMPSIMOYTOJIBHUKOB, MapajieIorpaMMOB, Tpaneluid, KpyroB u
CEKTOPOB;

®  BBIUUCIATH JUIMHY OKPY>KHOCTH, JUIMHY 1YTU OKPYKHOCTH;

®  BBIYHCISTH JUTMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp U MX YIJIbI, HCIIOJB3Ys (DOPMYJIIBI [UTMHBI OKPYKHOCTH
U JITMHBI TyTH OKPYKHOCTH, (POPMYIIHI IIonianeit Gpuryp;

e  pemaTh 3a/Ja4d Ha JIOKA3aTEIbCTBO C HCIOJIb30BAHHWEM (OPMYJ JJIUHBI OKPY)KHOCTU M JUIMHBI JTYTH
OKpY>KHOCTH, (hopMyn miioaieit puryp;

e  pelaTh MPaKTUYECKHE 33Jaul, CBSI3aHHBIE C HAXOXJACHUEM T'€OMETPUUYECKUX BEIMUUH (MCIOJB3YS MPU
HE00XOAMMOCTH CIIPAaBOYHHUKH U TEXHUUECKUE CPEJICTBA).

Koopaunarsi

Buinycknux nayuumes:

®  BBIUUCIATH JUIMHY OTPE3Ka [0 KOOPAWHATAM €T0 KOHIIOB; BBIUHCIISTH KOOPIMHATHI CEPETUHBI OTPE3Ka;

®  JCHOJb30BaTh KOOPAUHATHBIM METOJ JAJI1 U3YUYEHHUsI CBOMCTB MPSMBIX U OKPY>KHOCTEH

Copnep:xaHue Kypca

«IIpakTuKo-opueHTHpPOBaHHBIE 3aaHus» OTpabdoTka 3a7a4u Ne 1-5 KUM OI'D.

TabnuuHoe u rpaguyeckoe NpeACcTaBiIeHNUEe JaHHBIX, IUIAaH U CXeMa, W3BJIeUeHHe HYXHON MH(pOpMaLuu.
WN3menunBocTh Tpu H3MepeHusx. Pemaromue mnpaBmwia. 3aKOHOMEPHOCTH B M3MEHUYMBBIX BEJIMYUHAX.
Brruucnenus u npeodpasoBanue BenuurH. MccneqoBanue npocTeHmx MaTeMaTHUECKUX MOJIETIEH.

«Bbruuciienus u npeodpazoBanus». Orpadotka 3agau Ne 6 KUM OI'D.

Heiicmeun ¢ namypanvnoimu uuciamu

CrnosxeHue U BbIYUTAHUE, KOMIIOHEHTHI CIIOKEHUS U BBIYMTAHUS, CBA3b MEX/1Y HUMH, HAXO0XKJIEHUE CYMMBbI
U Pa3HOCTH, U3MEHEHHNE CYMMBI ¥ Pa3HOCTHU MPU U3MEHEHUU KOMIIOHEHTOB CJIO’KEHHUS U BBIUUTAHUS.

YMHOXEHHE U [ieJIeHHe, KOMIIOHEHThl YMHOXEHHUS M [EJEHHUS, CBS3b MEXAY HHUMH, YMHOXEHHE H
CJIO’)KEHHE B CTOJIOUK, JI€JICHHUE YTOJIKOM, IPOBEPKA Pe3ybTaTa ¢ MOMOIIbIO MPUKUAKH U 00OpaTHOTO ACHCTBHSL.

Yucnoewie sviparxcenusn

UuciioBoe BBIPAKEHUE U €r0 3HAYCHUE, MOPSAIOK BBIIIOJHEHUS IEHCTBUA.

/Ipoou. Obviknoeennwvie opoou

Honst, yacte, ApoOHoe umciao, ApoOb. [IpoOHoe uymcno Kak pe3ynbTaTr neneHus. llpaBuiibHble U
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HeTpaBUJIbHBIE IPOOH, CMEIIaHHas IPO0b (CMENIaHHOE YHCIIO).

3anuch HATYpaJbHOTO YWCIA B BUAE APOOM C 3a/JlaHHBIM 3HAMEHATelleM, MPEOoOpPa30BAHUE CMEIIAHHON
JIpo0H B HENIPaBUIILHYIO POOh U HA00OPOT.

[TpuBenenue npobeii k odeMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnosxeHue U BhIYUTaHHE OOBIKHOBEHHBIX JIpo0Oeii. YMHOKEHUE U IeTIeHuEe OObIKHOBEHHBIX APOOeH.

Apudmernueckre IEHCTBHS CO CMEIIAaHHBIMU JAPOOSMH.

Apudmernueckue IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUN U UX NPUMEHeHUe NPU 8bINOTHEHUU 0etiCMEU.

Hecamuunvie opoou

[IpeoOpa3zoBanue AeCATHYHBIX JIpoOeil B 0ObIKHOBEeHHBbIE. CpaBHEHUE JECATHUHBIX apobeil. ClnoxeHue u
BBIYUTAHUE JICCATUYHBIX Ipo0eii. OKpyTieHNe NeCATUIHBIX IPo0eii. YMHOXKEHUE U ISTICHUE JECITHYHBIX APOOCH.
IIpeobpazosanue 0ObiKHOBEHHBIX Opobell 8 Oecsimuunble Opoou. Koneunvie u beckoneunvie decsimuunble Opoou.

Yucna. Payuonanvuole yucaa

MHOXecTBO panMoHaNbHBIX uKcel. CpaBHEHHE palMOHANbHBIX yHcel. JIefcTBUS ¢ panuoHaIbHBIMU
yncinamu. /lpedcmasnenue payuorHaibHo20 Yucia 0ecamuidHou 0poowbio.

JIpobno-payuonansvhule gvlparceHus

[IpeoOpa3zoBanre ApOOHO-TMHEHHBIX BBIPAKEHUMN: CIIOKEHHE, YMHOXXEHME, AelieHue. Aneebpauyeckast
0podwb. Cokpawenue aneebpauyeckux opooei. [Ipusedenue ancebpauueckux opodei K oduemy 3HaAMeHamer.
Heticmeus ¢ aneebpauyeckumu OpodAMU: CIOHCEHUe, BbIYUMAHUE, YMHOMCEHUe, 0elleHuUe, 8036e0eHUe & CIENEHtb.

«/leficrBuTenbHBIE YHCaa». OTpadoTka 3amau Ne 7 KUM OI'D.

Payuonanvusvie yucna

N300paxenne uucen Ha YUCIOBOM (kKoopauHaTHOM) mnpsimoil. CpaBHeHue umcen. Moaynp uyucia,
reoMeTpruecKasl UHTepIpeTanuss Moy yucna. JlefcTBUS ¢ MOJO0XKHUTEIbHBIMA U OTPUIATENbHBIMUA YHCIIaMHU.
MHOXECTBO LIEJIBIX YNCET.

Koopounama mouxu

OCHOBHBIE TIOHATHS, KOOPOUHAMHDLU VY, PACCMOAHUE MedcOy moukamu. Koopounamuvl mouku.

Hppayuonanvhvie yucna

[ToHsTHE MppaIOHAIBEHOTO YHCia. Paco3HaBaHNe HppaIOHATBHBIX YUCET.

MHnooicecmso OeticmeumenvbHbix yuce.

«IIpeoGpa3zoBanue anredpanyeckux Boipazkenuii». Otpadotka 3ama4 Ne § KM OI'D

Hppayuonanvusie yucna

[TonsiTve MppanMoHanbHOrO uncia. Pacno3HaBaHue HppalMOHAIBHBIX yKcel. [Ipumepsl noka3arenscTs B
anreope. [elicmeus ¢ uppayuoHanbHLIMU YUCIAMU. YMHOJICEHUE, 0eNleHue, 8036e0eHUe 6 CINeNeHb.

Mnoowcecmeo OeticmeumenvHbix Yuce.

«YpaBHenus ». Otpabotka 3agau Ne 9 KUM OI'D.

Pagencmea

Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PABEHCTB. PABEHCTBO € NMEPEMEHHOM.

Ypasenenua

[TonsiTe ypaBHEHMsI M KOpHS YypaBHEHUA. [Ipedcmasnenue o paenocunvHocmu ypaeuenuu. Obnacmo
onpeoenenus ypasHeHus (001acmos 0ONnyCMuUMblX 3HAUEHULl NePeMeHHOL).

Jluneitnoe ypasnenue u e2o Koprnu

Pemenune nuHelHbIX ypaBHEHUH. Jluneiinoe ypaeuenue ¢ napamempom. Konuuecmeo xkopHetl auHetno20
ypasueHus. Pewenue nuneinvlx ypasHenull ¢ napamempom.

Keaopammnoe ypagnenue u e2o kopnu

KBanpatHsle ypaBHeHusi. HenonHble kBaapaTHble ypaBHEHHs. [IMCKPUMHHAHT KBaApPaTHOIO YPAaBHEHUS.
dopmyna KOpHEW KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammnas meopeme Buema. Pemenue
KBAJ[PaTHBIX YPaBHEHHI: MCIOJb30BaHUE (POPMYJBI AJISI HAXOXKACHUS KOpPHEH, epaguueckuti memoo peuwienus,
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PAs3odcenue Ha MHOMCUmenu, noooop KopHel ¢ ucnoiv3osanuem meopemsvl Buema. Konuuecmeo xopmeti
K68AOpAMHO20 YPABHEHUS 8 3A8UCUMOCMU OMm €20 OUcKpumuHauma. buxeadpamuvie ypasnenus. Ypasnenus,
ce00uUMble K TUHEUHbIM U KgaopamHuiM. Keadpamuvle ypasnenus ¢ napamempom.

/Jlpoono-payuonanvhsie ypagHeHus

Pemenue nmpocredmux ApoOHO-TUHEHHBIX YpaBHEHUH. Pewerue 0poOHO-payuoHaibHbIX YPAGHEHULL.

Memoobl pewtenus ypagueHuil: mMemoovl PAGHOCUIbHBIX NPeoOPa308anuil, Memoo 3aMeHbl NepeMeHHOU,
epaghuueckuti memoo. Hcnonvzosanue ceoticms pyHKyull npu peuleHuu YpaeHeHUl.

IIpocmetiwue uppayuonanvhvie ypasnenus 6uoa ﬂf f(x)=a, \ff (x) = \/g (x) .

n
Ypasnenus suoa X' = a .Vpasnenus 6 yenvix uucnax.

«BepositHoCTBb coObITHII» OTpadoTka 3agau Ne 10 KM OI'D.

Cnyuaiinvie coovimus

CnyuvaiiHple ONBITBI (SKCIIEPUMEHTHI), 3JEMEHTapHble ciy4aiiHble coOBITHS (Mcxonbl). BeposTHOCTH
AJIeMEHTapHbIX COOBITUH. COOBITHS B CIy4alHBIX 3KCIHEpPUMEHTaX M OJaronpusTCTBYIOIIHME 3JIEMEHTapHbIC
coObITHs. BeposTHOoCcTH ciydaiHbIX COOBITHH. ONBITBI C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU.
Knaccndeckne BepOSTHOCTHBIE OTBITHI C UCIIOJIB30BAHUEM MOHET, KyOHUKOB.

«@ynkuum u rpagpukm». Orpadorka 3anad Ne 11 KUM OI'D.

Dynkyuu

Hlonamue ¢pynkuyuu

JlekapToBBI KOOpAMHATHI Ha IUIOCKOCTH. DOpMUpOBaHME IMPEICTABICHUH O METAIpPEIMETHOM IMOHATUH
«koopauHaTel». CrnocoObl 3amaHust (QYHKIHM: aHANUTUYeCKul, rpaduyeckuit, Tabnuunbid. ['padux yHkumu.
[Tpumeps! GpyHKINH, TOTydaeMbIX B IPOIECCE UCCIEIOBAHUS PA3IMYHBIX PEAIbHBIX MPOLIECCOB U PEIICHUS 3a1ad.
3HayeHue ¢yHkuuu B Touke. CBoilcTBa (yHKUMH: 00JaCTh OMNpeAeTeHUs, MHOXXECTBO 3HAYEHUM, HYIH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA, YeMmHOCHb/HeuemHocmb, TIPOMEKYTKH BO3pacTaHUs W yObIBaHUS, HAHOOJIbIIIEe
U HauMeHblIlee 3HaueHus. MccnenoBanue GyHKIMU 1O ee rpaduKy.

Juneinan pynkuusn

CpoiictBa u rpaduk auHEeWHOW (QyHKIMH. YTiIoBoM KoadduuueHT npsmoi. Pacmonoxxenue rpadukxa
JUHEMHONW (YHKIMM B 3aBUCHUMOCTH OT €€ YIJOBOro Koag¢uiuueHTa M cBOOOJHOTO uieHa. Haxoowcoenue
K03 puyuenmos nuHelHot QYHKYUU no 3A0AHHLIM YCI08UAM: NPOXONCOEHUe NPAMOU uepe3 08e MOUYKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOXOIHCOCHUE NPAMOLL Yepe3 OAHHYI0 MOYKY U NApaielbHOU OGHHOU NPAMOU.

Keaopamuunaa ¢pynxyusn

CaoiicTBa u rpaduk KBaapaTudHoi ¢pyHkuuu (mapadona). [locmpoenue epaguxa keadpamuunou QyHKyuu
no mouxkam

Oopamnasn nponopyuoOHaILHOCMb

CrolicTBa QyHKIUH Y = K ['unepbomna.
X

«ITocsenoBarenbHocTH M Mporpeccum» OtpadoTka 3axau Ne 14 KUM OI'D.

Ilocnedosamenvnocmu u npozpeccuu

YucnoBast  mocienoBaTeNbHOCTh.  IIpuMepsl  4HMCIOBBIX — IOCIEAOBaTENbHOCTEH.  beckoHeuHble
MOCJIeIOBAaTEeIFHOCTH. ApudmeTrdeckass mporpeccusi U ee CBOMcCTBa. ['eomerpuueckass mporpeccus. Popmyna
06wezo unena u cymmul N NePEvIX UIeH08 apu@dMemuiecKol U 2eoMempudecKoll npocpeccuti

«IIpakTuueckue pacuersl no gopmyaam» Otpabotka 3anad Ne 12 KUM OI'D
Bripakenue ¢ nepemeHHol. 3HaueHe BbIpaykeHus. [loacTaHOBKa BBIpa)KEHNUH BMECTO ITEPEMEHHBIX.
Ilenvie evipasricenun
Crenenb ¢ HaTypajdbHBIM IIOKa3zaTelleM U ee cBoicTBa. IIpeoOpa3oBaHusi BBIpaXEHHH, COAEPIKAIINUX
CTEIIEHH C HATYPAJIbHBIM ITOKa3aTEIIEM.
OpHowieH, MHorowieH. JleWicTBHs C OJHOWIEHAMHM W MHOTOWIEHAaMHU (CIOXEHHE, BBIYUTAHUE,
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yMHOkeHUE). POpMYJIIbl COKPAILIEHHOTO YMHOKEHUSI.

«HepaBeHcTBa U cucTeMbl HepaBeHCTB». OTpaboTtka 3agau Ne 13 KM OI'D.

Hepasencmea u cucmemol nepagencme

Pemenne HepaBeHCTB ¢ OJHOW NEPEMEHHON: JMHEHHBIX, kgadpamuuix. CUCTEMBbl HEPABEHCTB C OJHOM
nepeMeHHOl. PelieHne cucTteM HEPAaBEHCTB C OJHOW TIEPEMEHHOW: JMHEHHBIX, Keéadpamuwvix. V300pakeHue
pELIEHUs CUCTEMBI HEPABEHCTB HA YHUCIOBOM NPSMOM. 3alIUCh PELIEHUS] CHCTEMBI HEPABEHCTB.

«I'eomerpuueckue gurypsl. Yrabsm». Otpadotka 3agad Ne 15 KUM OI'D.
Benuuunui
Bennuuna yria. ['pagycnas mepa yria.
Tpeyzonvnuk
CoiicTBa paBHOOEAPEHHOTO TPEYrONbHUKA. BHem U yron TpeyroiasHuka. CymMma yriioB TpEyrojabHHKa

«I'eomerpuueckue ¢purypsl. Jaunbn. Otpadotka 3agay Ne 16 KUM OI'D

Duzypul ¢ ceomempuu u 8 OKpyHcaroujem mupe

['eomeTpuueckas ¢urypa. BuyTpeHHss, BHemHsAs oOnactu Qurypsl, rpanuna. Jlunum u obnactu Ha
MJIOCKOCTH. Boimyknas u HeBwimykias ¢urypsl. [lnockas u Heruiockas ¢urypsl. [lonstue Benuuunbl. JlnvHa.
W3mepenue nnuHbl. ENUHUIBI H3MepeHUs ATUHBI

Brinenenue cBoiictB 00bekTOB. DOpMUpOBaHUE MPECTABICHUNA O METAIPEIMETHOM TOHATUU «(PUTYpay.
Touka, oTpe3ok, mpsmMas, Jyd, JOMaHas, IUIOCKOCTh, Yroj, OMCCEKTpHca yrjla M €€ CBOWCTBA, BUIBI YIJIOB,
MHOT'OYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBas cummeTtpus reomeTpudeckux Guryp. LleHTpanbHas ciMMETpHsi T€OMETPUUECKUX QUTYp.

«Ilmomans MHOTOyroabHukKa». Otpadotka 3agau Ne 17 KUM OI'D

H3zmepenus u evtuucienusn

[Tnomagu. dopmynsl MIIOMIAAM TPEYTrOJbHUKA, MapajijieiorpaMMa M €ro YacTHBIX BUJIOB, Tpaleluu,
dbopmyna ['epona, hopmyra MmIOMAAN BEITYKIOTO Y€THIPEXYTOIbHUKA, (POPMYITBI JUTMHBI OKPYKHOCTH M TUIOIIAIH

Kpyra

«MA3mepenus u Bprunciaenus». Orpadotka 3aaaqd Ne 18 KM OI'D.

H3mepenus u eviuucnenus

[Tnomanu. ®opMyibl IUIOHIAANM TPEYTOJbHUKA, MAapaJIeiorpaMMa M €ro 4YacTHBIX BHUJOB, TpaleluH,
(dbopMyIa MIOIIA U BBHITYKJIOrO YEThIPEXYTroiabHUKa, (POPMYJIbI AJIUHBI OKPYKHOCTH U IuIOmanu kpyra. [lnomans
IIPaBHWJIBHOTO MHOTOYT OJIbHHKA.

Teopema Ilucdaropa. TpuroHomeTpuyecKkue COOTHOIICHHS B  MPSAMOYTOJIbHOM  TPEYrOJIbHUKE.
Tpuronomerpuueckre GyHKIUH yria.

«Teopernyeckue acnektb». OTpadoTtka 3amay Ne 19 KUM OI'D.
TeopeTuueckue acrekThl, TEOPEMBbI, aKCHOMBI, ONpeesIeHus, (POPMYJIbI, IEMMBI.

TemaTH4ecKoe NJIAHUPOBAHHE Kypca

Ne Tema 3ansiTus OcHOBHBIE BUBI ACSITETLHOCTH YUAIIUXCS Kom-Bo wacos
/T (Ne 3amanms B8 KNIM)
1 Brruucnenus u BrimonasioT apudMeTnueckne 1eHCTBHS C 2
npeodpaszoBanus (6 paroHaIbHBIMU YHCIIAMH, BBIYHCIISIOT 3HAYCHUS
3amanne KMUM) YHCIIOBBIX BBIPAXXEHUM, IEPEXOAAT OT OJTHOU
(dbopMBI 3anKICH YKCIa K APYTron
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2 JlelicTBUTENbHbBIC N300pakaroT urciia ToukaMu Ha KOOPIMHATHOMN
gucina (7) IIPSIMOM, CPaBHUBAIOT JCHCTBUTEIILHBIE YHCIIA,
BBINOJIHAOT BBIYMCIICHUS U IPe0oOpa3oBaHus,
BBINOJIHSIOT IPUKUJIKY PE3YyJIbTaTa BEIUUCICHUI.
3 IIpeoOpazoBanus BbInonHA0T BEIUUCIEHNS U IPeoOpa30BaHus
anredpanvyecKkux apu(METHUECKUX BBIPAKEHUH, TPUMEHSIOT
BBIpaKeHHH (8) CBOMCTBA apu(METUUECKUX KBAPATHBIX KOPHEH
JUIs1 Ipeo0pa3oBaHus BHIPAXKCHUIN
4 Vpapuenusi u (9) Pemator inHeiiHbIe U KBaJpaTHbIC YPaBHEHUS C
OJIHOM IIEPEMEHHOM, HEPABEHCTBA C OJJHON
NEPEMEHHOHN U UX CUCTEMBI
5 Oynkiun v rpaduky | CTPOSAT U YUTAIOT TpadUKH pa3nudHbIN QyHKIHHA,
(11) YUTAIOT rpaduKu GyHKIIHHI, ONUCHIBAIOT C
MOMOMIbI0 (PYHKIUI pa3Iu4HbIE 3aBUCUMOCTH
MEX]y BEIMYMHAMU, UHTEPIIPETUPYIOT rpauku
3aBUCUMOCTEN
6 Yucnossle u Beimonustor npeoOpa3oBaHus anredpandeckux
OyKBEHHBIE BBIPAXECHUM, HAXOAT 3HAUE€HUsI OYKBEHHBIX
BbIpakeHus (13) BBIPa)KEHUI, OCYILECTBIISA HEOOXOAUMBIE
110JICTAHOBKH
7 [IpakTuyeckue OcCymIecTBISIIOT pacyeTsl o popmyiam,
pacueTsl 1o BBIPAXAIOT 3aBUCUMOCTH MEX/y BEJIMUNHAMM,
¢dopmynam (14) BBIUUCIISIOT 3HAUYEHUS YUCIIOBBIX BBIPAXKEHUMN
8 [TpakTuko- BeinonHsA0T BEIYUCIEHNS U IPeoOpa3oBaHus,
OpUEHTUPOBAHHbBIE OCYIIECTBIISIOT IPAKTUUYECKUE PACUEThI, CTPOSIT U
3ananus (1-5) UCCIJIELYIOT MAaTEMaTUYECKUE MOJEIIN,
UCTOJIBb3YIOT MPUOOPETEHHbIE 3HAHUS U YMEHUS B
PAKTUYECKON AESITEIbHOCTU
9 I'eomerpuueckue BelnonHseT nefcTBus ¢ TeOMETPUIECKUMHU
¢burypsl. Yrisl (16) burypamu, penaroT IIaHUMETPUIECKHE 3a1a4u
Ha HaXO0)KJIEHUE Tr€OMETPUUECKHUX BEIUUMH (YIJIOB)
10 I'eomeTrpuueckue Pacno3Haror reomerpuyeckue Gurypsl Ha
¢urypsl. JJnunst (17) | IIIOCKOCTH, pa3ivyaroT UX B3aUMHOE MOJIOKEHUE,
n300pakaloT reoMeTprudeckue GUryphl, peraroT
IUTAHUMETPUYECKHE 3a/1a4l Ha HaX0XKJIeHUE
reOMEeTPUYECKUX BEJTHYUH (IJIUH, YTIIOB)
11 [Tnomane Pacnio3narot reomerpuyeckue Gurypsr Ha
MHOTOyrojpHuka (18) | miaockocTy, pemarT MIaHUMETPUIECKUE 3a1a4U
Ha HaXO0XKJIEHUE T€OMETPUUYECKIX BETUUYHUH
(TuTomazeii), OCyIEeCTBISAIOT PACYETHI IO
dbopmynam
12 W3mepenus u OnpenensitoT KOOpAUHATHI TOUKH IIJIOCKOCTH,
Bbruncienus (19) MIPOBOJST ONEPALlMU HaJl BEKTOPAMHU, BBIUHCISIIOT
JUIMHY W KOOPJIMHATBI BEKTOPA, YTrOJI MEXIY
BEKTOpPaMH, CHHYC, KOCHHYC M TaHT€HC yria
13 Teopernueckue ITpoBoasT 1OoKa3aTenbHBIE PacCyKACHUS,

acrekTsl (19)

OLICHUBAIOT JIOTHYECKYIO MPaBUIBHOCTh
paccyXIeHUIA, PaCIIO3HAIOT OMUOOYHBIC
3aKJIIOUEHUs
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14 HepaBenctBa u Pematot ypaBHEeHUs, HEPABEHCTBA U UX CHUCTEMBI, 2
CHCTEMBbl HEPaBEHCTB
(13)
15 BepositHOCTB Haxonsat BEeposITHOCTD CIydailHBIX COOBITHH B 2
coObITuii (10) MIPOCTEUIIINX pacueTax
16 [TocnenoBarensHocTH | Pacno3HaroT apupmMeTnyeckre u reOMeTpUIecKre 2
u nporpeccuu (14) IPOTPECCUH, PEIIAIOT 3a/1a41 C IPUMEHEHUEM
(bopMyITbI OOIIETO YIeHA B CyMMbI HECKOJIBKUX
YJICHOB IPOTrPECCUU
17 Pabora ¢ KUM 2
(dactsb 1)
Htoro 34

2. KoMmIuiekc OpraHn3alioOHHO-NeAarOrn4eCKux yCJa0BHM.

2.1 YcaoBus peaqu3anmu nNporpaMmsl.

Pesynbrar peanuzanuu nporpaMMbl « IpyaUT» BO MHOTOM 3aBHCHT OT MOJATOTOBKU MOMEUICHHS, MaTEPUaIbHO-
TEXHUYECKOTO OCHAIICHHS U YIeOHOT0 000PYI0BAHHMS.

[Tomemienue a7 3aHATUHN TOJKHO OBITH CBETJIBIM, CYXHM, TEIUIBIM U 110 00BEMY U pa3Mepam MOJIe3HOH MIomaan
COOTBETCTBOBATH YHCITY 3aHUMAIOIINXCSI BOCITUTAHHUKOB.

O6opyaoBaHMeE: CTOJIBI; CTYJbSI; My3bIKaJIbHBIA HEHTP C ayAHO3aMUCIMU, CTEH/BI 1715 IEMOHCTPAlUU
WH()OPMAIMOHHOTO, JUIAKTUYECKOTO, HATJISTHOTO MaTepralia, BRICTABOYHBIX 00pa3IoB.

Pa3menienue yueOHOTO 000py10BaHMS TOJKHO COOTBETCTBOBAThH TpeboBanusaM U Hopmam CaHIIuna u npaBuiam
TEXHHUKU Oe30macHocTH paboThl. Ocob0e BHUMAHUE CleAyeT YIASIUTh padoueMy MECTY BOCIIUTaHHUKA.

Ha paGounx mecrax B kabuHeTe AJisl 3aHATUHN JOJKHBI OBITh 00€CIIeYeHbl YPOBHH UCKYCCTBEHHOM OCBEIIEHHOCTH
JFOMUHECIIEHTHBIMH JIAaMITAMH TTpU 00111eM OcBelieHnr nomeniennit He Hike 600 k. [Ipu ucnosnp3oBaHum gamm
HAKaJTUBaHUSl YPOBHHU OCBEIICHHOCTH YMEHBIIAIOTCS B 2 pasa.

WNHCTpyMEHTBI ¥ IPUCTIOCOOICHUS: TETPATU, AaBTOPYIKH, IMHEHKH, KapaHIallli, HOKHHUIIBI.

2.2 ®opma aTTecTalii, KOHTPOJIS.

Pe3ynpTaTUBHOCTH O0yUYEHMSI OTCIIEKUBACTCS CIEAYIOUMMU (hOpMaMH KOHTPOJIS:
TEMaTUYECKHUI KOHTPOJIb (TECTOBBIE 3aJaHMUs);

IIpoBepoYHas paboTa 00yUaroIIero XxapakTepa;

B3aUMOIIPOBEPKA;

CaMOCTOSITEJIbHOE KOHCTPYUPOBAHUE 33/1a4;

3aIuTa TBOPUYECKHUX padoT.

2.3 BociurareibHOE HA3HAYEHHME Kypca.
OOydenne moTpeOyeT OT yJalluXCsi YMCTBEHHBIX U BOJIEBBIX YCWIJIMIA, PA3BUTOTO BHMMAHUS, BOCIIUTAHUS TaKHX
KauCCTB, KaK aKTUBHOCTb, TBOPUCCKAA NHUIINATHBA, YMGHI/Iﬁ KOJUICKTUBHO-IIO3HABATCIBHOI'O TPy ada.

Jluteparypa

1."OI'D-2024. Matematuka". CemenoB A. B., 3axapos I1. U., Tpemamun A. C.

."OI'D. Maremaruka. 3agaunuk. COOpHUK 3a/laHui U MEeTOaUYeCKNX pekoMeHaanuii". I'maskos FO.
A..

"OI'D 2024. Maremaruka. 9 xitace. Tunosslie TecToBsle 3ananus’”. Amenxo U.B.

. "Maremaruka. 9 ximacc. OI'D 2023. Tunossle TecToBble 3ananusa”. Amenko 1.B.

."OI'D 2024. Matematuka. TunoBblie TectoBbie 3ananus. 30 Bap. 3aganuii. 3 moaynsa". Smenko U. B.

. "Maremaruka. 9 knacc. [MA-2024 Tpenaxep 1o HOBOMY IUTaHY dK3aMeHa.

Anrebpa, reomeTpusi, MaTeMaTUKa" .
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http://www.labirint.ru/authors/63573/

JIpicenko @.D.

7."0OI'D (F'MA-9) 2024. Maremaruka. 9 knacc. [IpakTHKYM IO BBIITOJTHEHUIO TUITOBBIX
TecToBBIX 3ananmii”. Jlammo JI. /1.

8. "Marematuka. 9 k1. Temart. Tectsl A noarotoBku k ['MMA-2024. Anrebpa,

reoOMETpHs, TEOPHUS BEPOATHOCTEM".
JIsicenko @. O.

Cnucok peKoMeHyeMbIX CaiiTOB

http://www.fipi.ru - mopran ®emepalbHOr0 TrOCYAapPCTBEHHOIO HAYYHOTO YUPEHKIACHHS
«DenepanbHblii MHCTHTYT MEIArOTHYECKUX H3MEPEHUI» OCYIIECTBISIET HH()OPMAIHMOHHYIO
nojepxky EI'D u rocymapcTBeHHOM (MTOrOBOM) aTTECTAIIMH 33 KypC OCHOBHOM IIIKOJIBI.
http://www.mccme.ru — mopran MOCKOBCKOTO IIEHTpa HENPEPHIBHOIO MaTEMaTHIECKOTO
obpazoanwus. http://en.edu.ru/db/sect/3217/3284- EctecTBeHHO-HAYYHBIN

obpasoBaTensHbIi oprtain http://mathem.by.ru/index.html- MaTtemaruka online.
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