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HosicHuTeAbHASA 3aNMCKA

PabGouas mporpamma Kypca BHEYpOUHOU JesTenbHOCTH «PeanbHas maremMatuka» s 9-x
ki1accoB cocrapiieHa B cooTBeTcTBHHM ¢ OOIT OOO Ha 0CHOBE METOIMUYECKOM JIUTEPATypPhl U yU4eOHOM
auTepatypel U coorBeTcTBYeT TpeboBanusM OI'OC, C  HCIOJb30BAHMEM METOJUYECKOTO
KOHCTpYKTOpa «BHeypouHas nesarenbHOCTh MIKOJIbHUKOB» M. «lIpocBemenue» 2012r., aBrops! J.B.
I'puropses, I1.B. Crenanos, paboueii mporpammsl 1o maremaruke: 5-11 xmaccel/ (A.I'.Maxkapbrues,
B.B.ITonmouckwuii, M.C.Sxup u nap.). — M.: Benrtana-I'pad, 2017. IIporpamMmma cocraBieHa Ha OCHOBE
O0s3aTenbHOr0 MUHUMYMa COJIEpKaHMsI 00pa30BaTENbHBIX MPOrPaMM 10 MaTeMaTUKE M TpeOOBaHUI
K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB OCHOBHOW mIKOJdbL, ¢ yderoM Crnemmdukammn KUM mis
npoeaenuss OI'D mo maremarnke u Koaudukaropa mnpoBepsieMbIXx TpeOOBaHHMN K pe3ylbTaTaM
ocsoeHuss OOII OOO wu »neMeHTOB cojaepkaHus it npoenaeHuss OI'D 1o maremaTuke,
noarorosieHHbIx OUIIN.

Hanpasiienue mporpaMmmbl — OOIIEHHTEILIEKTYaIbHOE,

IporpaMMa CO37aeT YCIOBHUS ISl TBOPUECKOH caMOpealn3aliy JUIHOCTU peOeHKa.
AKTYyaJIbHOCTb Kypca

[lporpamma Kypca TpeqHa3HaueHa JUIS TOBBIMICHUS A(PGEKTUBHOCTH  IOATOTOBKH
oOyuaromuxcst 9 kjacca K OCHOBHOMY TOCYAapCTBEHHOMY OSK3aMEHy IO MaTeMaTHKe 3a Kypc
OCHOBHO IIKOJIBI ¥ IPEAYCMATPUBAET UX MOATOTOBKY K JlalbHEHNIIEMY 00YUEHHIO B CPEHEH 1IKOJIE»;
HampaBlieH Ha BOCIOJHEHHE HEAOCTAIOUIUX 3HAHWM, OTPaOOTKY MPUEMOB pEUICHHS 3aJaHHi
Pa3IMYHBIX TUIIOB M YPOBHEH CIOXHOCTH BHE 3aBHCHMOCTH OT (DOPMYIMPOBKH, a TaKkKe OTPabOTKY
TUNOBBIX 3afaHuii OI'D nmo MaremaTHke Ha TECTOBOM MarepHalle; IO3BOJUT CHUCTEMATU3HpPOBAaTh U
YIIyOWTh 3HAHUS YYalIUMXCs 1O PAa3IMYHBIM pas3feiiaM Kypca MaTeMaTHKH OCHOBHOHM IIIKOJIBI
(apucmeruke, anredpe, CTaTUCTUKE, TEOPUH BEPOSITHOCTEN U TEOMETPUH).

Crneuuncduueckas ¢opma OpraHu3alMi MO3BOJSET YYallMMCS O3HAaKOMUTHBCSI CO MHOTHMMHU

WHTEPECHBIMH BOINPOCAMU MAaTEMAaTHKU Ha JAHHOM OJTane OOy4YeHHs, BBIXOIAUIMMH 32 PAMKH
IIKOJIBHOW TPOTpaMMBbl, PACIIUPUTH IIEJIOCTHOE TMPEACTABJICHHE O TMpoljeMe JaHHOW Hayku. JleTu
MOJTy4aroT nMpodecCuoHaIbHbIe HABBIKU, KOTOPBIE CIIOCOOCTBYIOT JajbHEUIIEH COIMaaIbHO-OBITOBOM U
npodeccnoHaNTbHO-TPYIOBOM alanTalliy B 001IecTBe. PeleHre MaTeMaTH4eCKIX 3a/1a4, CBSI3aHHBIX C
JIOTUYECKUM MBIIIJICHUEM 3aKpernuT HMHTEepeC MeTell K TMO3HaBaTeNbHON NesATeNbHOCTH, Oyaer
CIOCOOCTBOBATH PA3BUTHIO MBICIIUTEIIBHBIX ONEpaIuii U 001IeMy HHTEJUIEKTYaIbHOMY Pa3BUTHIO.

Meas mporpamMmmebl:

CUCTeMAaTH3alMs 3HAHUN M CIOCOOOB JEATSIIFHOCTH YYaIlUXCs MO0 MaTeMaTHKe 3a Kypc OCHOBHOU
IIKOJIbI, TOJATOTOBKAa oOOydarommxcs 9 Kiacca K OCHOBHOMY TOCYIapCTBEHHOMY OJK3aMEHY IO
MaTeMaTHKe.

3aga4u nporpaMmabi:

-3aKPENUTh OCHOBHBIC TCOPETHUECKUE TIOHATHS U ONPEICIICHUS 110 OCHOBHBIM M3y9aeMbIM pa3JieiiaMm;
-0Tpab0TaTh OCHOBHBIE THIBI 33]a4, U3y4aeMbIX M0 «Anredpa» u «l'eoMeTpus» U UX aIrOPUTM
pelIeHNS;

-popMupoBaTh y OO0y4aromIuxcs IEJIOCTHOTO TIPEJCTABICHUS O TeMe, €€ 3HaueHus B pasfelne
MaTEeMaTHKH, MEXIPEIMETHBIC CBS3H C JPYTHUMH TEMaMHU;

-CIOCOOCTBOBaTh HMHTEUIEKTYAIbHOMY DPAa3BUTHIO ydalluxcs, (OPMUPOBAHUIO KAa4YeCTB MBIIIJICHUS,
XapaKTePHBIX JUUISI MaTeMaTHYEeCKOW JESITeTLHOCTH M HEOOXOJWMBIX YYEHUKY JUIsl YCICITHOW Cladn
OI'D, nyist ob1IeH colManbHONW OpUEHTAIINH;

-aKIEHTHPOBATh BHUMAaHUE yUYaINXCs Ha SIMHBIX TPEOOBAHUAX K MpaBuiIaM 0()OPMIICHUS Pa3TMIHbBIX
BUJIOB 33/IaHUI, BKIIFOUYAEMBIX B HTOTOBYIO aTTECTAIlMI0 332 KYpC OCHOBHOM IIIKOJIBI.



-CIT0OCOOCTBOBATh CO3JaHUIO }’CJ'IOBI/Iﬁ OCMBICJICHHOCTH YUCHHU A, BKIIFOUCHUA B HETO o6yqa101uerocx Ha
YPOBHE HE€ TOJIBKO HHTCHHGKTyaHBHOﬁ, HO JIMYHOCTHOM M COIMAJIbHOM aKTUBHOCTHU C INPUMCHCHUCEM TCX HJIHU
HWHBIX MCTOJ0B 06y‘IeHI/I$I.

OcHoBHBIMM (popMamMu 00pPa30BATEIBLHOIO NPOLECCa SIBJISIIOTCS:
-IIPaKTHKO-OPUEHTUPOBAHHBIC YUCOHBIC 3aHATHUS;

-TBOPYECKHE MAaCTEPCKHUE;
Ha 3ansTusix npegycmaTpuBaroTces ciaeayroume GopmMbl opraHu3anuu y4eOHol 1eaTelbHOCTH:

- HHAUBUAYaJIbHas (BOCHI/ITaHHI/IKy JaC€TC CaMOCTOATEIILPHOC 3a1aHUEC C YYETOM €TI0 BOSMOH(HOCTeﬁ);

- (ponranbhas (paboTa B KOJJIEKTHBE IPH OOBSCHEHMHM HOBOTO MaTrepuana WIH OTpaboTKe
ONpEJICTICHHOMN TeMBbI);

- rpymnmnoBas (pa3ieeHrue Ha MUHUTPYIIIBI JJIS BHITOJTHEHUS ONPEIeTICHHOM paboThI);
- KOJUIEKTHBHAS (BBIIOTHEHUE PAaOOTHI [Tl MOATOTOBKH K OJMMITHAIaM, KOHKYPCaMm).
®opMbl NOABEICHUS UTOTOB PeaIn3alu NPOrPaMMBbl

HToroBslii KOHTPOJIL OCYIIECTBIsETCS B hopMax:

- TECTUPOBAHUE;

- KOHTPOJIbHBIC 3a/IaHMUSI.

CaMOOLIEHKa U CAMOKOHTPOJIb OIPEJEICHUE YYCHUKOM I'PAHULl CBOETO «3HAHUSA - HE3HAHUSA», CBOMX
NOTEHIMATIBHBIX BO3MOXXHOCTEH, a TAK)Ke OCO3HAHME TEX MPOOJieM, KOTOPhIE elI€ MPEJACTOUT PEIIUTh B XOJE
OCYILIECTBJICHUS JESITEIBHOCTH. CopepxaTenpHblii KOHTPOJIb M OLEHKAa  pEe3yJlbTaTOB  yYalllUXCs
IpelyCMaTPUBAET BBISBICHUE WHAWBHUIYAJbHOM NWHAMUKMA KayecTBa YCBOCHHS INpeiamera peOEHKOM U He
JIOTIYCKaeT CpaBHEHUS €ro ¢ ApYrMMH JeTbMHU. Pe3ynbTaTsl NpoBepkd (UKCUPYIOTCS B 3aUu€THOM JIUCTE
YUUTEIIA.

[IporpamMMa mo Kypcy BHEYpO4HOHM JesTenbHOCTH «Marematuka Juisi Bcex» B 9 -X B Kiaccax
paccunTaHa Ha 68 yacoB, oOIee KOJIMYECTBO YacOB B Henemto — 2 yaca. Cpok peanu3aiuu nporpaMmsl — 1 rog.
3arIaHupOBaHHBINA 00bEM MporpaMMsel — 68 yaca.

B cootBercTBHY € KaneHIapHBIM T'paduKOM, pacliucaHUEM Kypca BHEYPOUHOU JesiTeibHOCTH Ha 2021 -
2022 y4eOHBIN ToA, TOCYJApCTBEHHBIMHM Ipa3JAHMKaMH IporpaMMa paccumtaHa Ha 68 uacos. Ilporpamma
HalpaBJieHa Ha JOCTIKEHHE pe3ynapTaToB | ypoBHsA. Bo3MokHa peanuzanys OpOrpaMMBbl ¢ IPUMEHEHUEM
JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH.

Pexxum 3aHSATHA Kypca BHEYPOYHOHW JIEATEIBHOCTH ONpEAesieTcss C Y4eTOM CaHHTapHO-
SMUIEMHUOJIOTHYECKUX HOPM. [IpOAOKUTENbHOCTh OHOIO 3aHATHUA MO0 KYpPCY BHEYPOUHOM ESTETLHOCTH —
35 MUHYT.

Pe3ysabTaTrsl 0cBOCHUS Kypca



[TporpamMmMa BHEYPOUHOI NeTETLHOCTH «MaremMaTnka JUisi BCeX» HarpaBiieHa Ha JOCTHKCHHE
CJICAYIONIMX JINYHOCTHBIX, METANPEJIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB 00ydeHUs (CHOpMyTUPOBAHBI HA
ocHoe ®I'OC COO ).

Juunocmmuoie pe3yiomamaol:

e OTBETCTBEHHOE OTHOLICHME K YUYEHHIO, FOTOBHOCTb M CHOCOOHOCTH K CaMOpPa3BUTHUIO HU
caM000pa30BaHUIO0 HA OCHOBE MOTUBALIMU K OOYYEHUIO U [TO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MOCTPOCHMIO JajbHENIIeH HHANBUYaIbHON TpaeKTOpUM 00pa3oBaHUs Ha 0a3e OPUEHTUPOBKU
B Mmupe mnpodeccuii MU NPOPECCHOHANBHBIX MPEINOYTCHUH, C YYETOM YCTOHYMBBIX
II03HABATENIbHBIX UHTEPECOB, a TAKXKE Ha OCHOBE (POPMUPOBAHMS YBAKUTEIHHOI'O OTHOLIEHHUS
K TpyZYy.

e (DoOpMHPOBAHHME LEIOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKU U OOILECTBEHHOM MTPAKTUKH.
OcBoeHne counanbHBIX HOPM, IPABUJI MMOBEICHUS, POJIeH U (JOPM COLMATBHOM KU3HH.

e Pa3BuTHE MOPATBHOTO CO3HAHUS U KOMIETEHTHOCTH B PEIICHUHM MOPAIbHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OpMHpPOBAHWS HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K HPABCTBEHHBIM MOCTYIIKAM.

e  ®DopMHpOBaHHE KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIICHUN U COTPYAHHYCCTBE.

e @opmupoBaHuE CIOCOOHOCTH K SMOIMOHAIHHOMY BOCIPHUSATUIO MAaTEMAaTUYECKUX OOBEKTOB,
3a7a4, pEMICHU, pacCyKICHUM.

OpnHOl U3 OCHOBHBIX 1€JIeH U3YyUYeHHUs MAaTEeMAaTUKH SBIISETCS PA3BUTHE MBILIUICHUS, B IIEPBYIO
ouepenb abcTpakTHOro MbIuieHUs. C TOYKW 3pCHHSI BOCIUTAHHUS TBOPYECKOW JIMYHOCTH OCOOCHHO
BaYKHO, YTOOBI B CTPYKTYPY MBIIUICHUS YYalIUXCS, KPOME AITOPUTMUYECKUX YMEHHUIl U HaBBIKOB,
KOTOpbIe C(OPMYJIMPOBAHBI B CTAHAAPTHBIX MpaBUiax, GopMyiax W alTOPUTMAax JCHCTBUH, BOILIA
IBpPUCTUYECKUE MPUEMBI KaK OOIIEro, Tak U KOHKPETHOTO XapakTepa. DTH MPUEMBI, B YaCTHOCTH,
(hopMHUPYIOTCS TPHU MTOUCKE PEIISHUS 33]1a4 TIOBBIIIICHHOTO YPOBHS CIOKHOCTH. B miporiecce n3ydeHus
MaTEeMaTHKU Takke (OPMUPYIOTCS W TaKuMe KadyecTBa MBIIUICHUSA, KakK Ccuila U TUOKOCTb,
KOHCTPYKTUBHOCTh WM KPUTHYHOCTH. J[JI amanrtanuu B COBPEMEHHOM HH()OPMAIIMOHHOM OOIIECTBE
BaXXHBIM (pakTOpOM siBiIeTCs (HOPMHPOBAHHE MATEMAaTUYECKOTO CTUJISI MBIIUICHUS, BKIIOYAIOIIETO B
ce0s1 MHIYKIUIO U JIeTyKIHUI0, 0000IIeHHEe U KOHKPETU3ALUI0, aHAIN3 M CUHTE3, KJIACCU(UKAIUIO U
CUCTEeMAaTH3alHI0, a0CTparupoBaHUE U aHATOTHIO.

Memanpeomemmnbvle pe3yiomamol 00y4eHUA
Pezynamuenvie YY/|

® OmpenensITh COOCTBEHHBbIC MPOOJIEMBbl U MPUYMHBI WX BO3HUKHOBEHHUS MpU paboTe C
MaTeMaTHYeCKUMU O00BEKTaMU;

e (GopMyaupoBaTh COOCTBEHHBIE BEPCHUU WM TMPUMEHSATHh YXKE€ H3BECTHBIE (HOPMBI U
METO/Ibl PEIICHUS MaTeMaTUYeCKOW MpoOsieMbl, (GOPMYIUPOBATh MPEANOIOXKEHUS U
CTPOUTh THUMOTE3bl OTHOCHTEIHHO pacCMaTpPUBAeMOro OOBEKTAa M MPEIBOCXUINATH
pe3yNbTaThl CBOEH yueOHO-TI03HABATENbHOM 1€ TEIbHOCTH;

® ONpenensaTh NYTH JOCTUKEHUs LEeJed W B3BEUIMBATh  BO3MOXXHOCTH pa3pelieHUus
OTIpe/IeIEHHBIX Y4eOHO-TI03HABATEIbHBIX 33J]a4 B COOTBETCTBUU C OIpPEACICHHBIMU
KPUTEPHUSIMH U 33/1a4aMU;

® BBICTpPaWBaTh COOCTBEHHOE O00pa30BaTEIbHOE MOMANPOCTPAHCTBO I Pa3pelIeHUs
ONpENIETICHHOTO Kpyra 3a/1a4, ONpeIesaTh U HaXOAUTh YCIOBHS JJIA peaanu3aluu Uaeu u
MJIaHOB (caMo00yueHue);

® CaMOCTOSTEIHHO BBHIOMPATH CPeH MPEIOKEHHBIX peCcypcoB Hanbomnee Y3 PeKTUBHBIE U
3HAYUMBIE TIPH paboTe C ONPeIeTIEHHON MaTEMaTHYECKONH MOJIEITbIO;

® YMETh COCTABJISATh IIJIaH pa3pelieHus OMNpPEAENIEHHOIo Kpyra 3a/ay, HWCIONb3ys
pa3IMYHbIE CXEMBbI, PECYPCHI TOCTPOEHUS IUarpaMM, MEHTAJIbHBIX KapT, MO3BOJISIOLIUX
MIPOU3BECTHU JIOTUKO - CTPYKTYPHBIA aHATIN3 3aa4H;
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YMETh IJIAaHUPOBATH CBOW 00pa30BaTENbHBIN MapHIpyT, KOPPEKTUPOBATh U BHOCHTH
oTpe/icieHHbIC U3MEHEHUS, KAaUeCTBEHHO BIUSIONINE HA KOHEUHBIM MPOIYKT y4eOHO-
MI03HABATEJIBHOM JICSITEIIbHOCTH;

YMEHHE KaueCTBEHHO COOTHOCHUTH CBOM JEHCTBHS C MPEIBKYIIAEMBbIM UTOTOM Y4eOHO-
MO3HABATEIILHON JIEATEILHOCTH TMOCPEACTBOM KOHTPOJISI M TUIAHUPOBAHUS y4eOHOTO
nporiecca B COOTBETCTBHM C HW3MEHSIONIMMUCS CHTYalUSIMH M NPUMEHSIEMBIMU
cpeacTBaMu U GopMaMu OpPraHHW3aAIMM COTPYAHHYECTBA, a TAKKE WHIMBUAYATHHON
paboTHI HA YPOKE;

YMEHHE OTOMPATh COOTBETCTBYIOIINE CPEACTBA PeaTU3allii PEIICHUS MaTEMaTHICCKIX
3a/1a4, MOJ0MpPaTh WHCTPYMEHTHI JUIsl OIICHWBAHHS CBOEH TpaceKTOpuu B paboTe ¢
MaTeMaTHYECKUMHU TMOHITUSIMHU ¥ MOJICIISIMU;

Ilo3nasamenvuvie YY/[

YMEHHME OIpEACHATh OCHOBOIIOJIAralollee IOHATHE M IPOU3BOIAUTH  JIOTHKO-
CTPYKTYpPHBIM aHaju3, ONpPEAEIATh OCHOBHBIC IIPU3HAKM M CBOWCTBA C IIOMOILBIO
COOTBETCTBYIOILUX CPEACTB U UHCTPYMEHTOB;

yYMEHHUE MPOBOJIUTH KIacCU(UKALKI0 OOBEKTOB HA OCHOBE KPUTEPHUEB, BBIICIATH
OCHOBHOE Ha ()OHE BTOPOCTENECHHBIX IaHHBIX;

YMEHHME NPOBOAMUTH JIOTMUECKOE pacCyXJ€HHE B HalpaBiIeHUMM OT OOLIMX
3aKOHOMEPHOCTEN N3y4aeMOH 3a7jau 0 YaCTHBIX PACCMOTPEHHUI;

YMEHHME CTPOUTH JIOTUYECKHE PpACCY)KIEHUS Ha OCHOBE CHUCTEMHBIX CpaBHEHUM
OCHOBHBIX KOMIIOHEHTOB M3y4a€MOI'0 MaTEMAaTUYECKOT0 pa3jiesa Wik MOJEIH, IIOHATUS
WM KJIACCOB, BBIACIISAS ONPEICIICHHBIE CYILIECTBEHHbIE IPU3HAKU WU KPUTEPHH;
YMEHHME  BBIABIATH, CTPOUTH 3aKOHOMEpPHOCTb,  CBSI3HOCTb,  JIOTMYHOCTH
COOTBETCTBYIOILIMX LIEMIOYEK PACCYKIEHUH MpH paboTe ¢ MaTeMaTHUYECKUMHU 3aJa4aMu,
YMETh MOAPOOHO M C)KATO MPEJCTABIATh AETAIM3AlUI0 OCHOBHBIX KOMIIOHEHTOB IPU
JI0KAa3aTeNIbCTBE MOHATHI U COOTHOLLIEHUI Ha MAaTEMaTUYECKOM SI3BIKE;

YMEHHME OpPraHU30BBIBATH IIOMCK M BBIABJIATH NPUYMHBI BO3HMKAIOUIMX IIPOLECCOB,
SBJICHUH, Hambosee BeposSTHbIE (AKTOPBI, 110 KOTOPHIM MaTeMAaTU4YECKUE MOAEIH U
00BEKThl BeOyT ce0s MO ONpEENICHHbIM JIOTMYECKUM 3aKOHaM, YMETh INPUBOJUTH
IIPUYUHHO-CJIEICTBEHHBIN aHAIN3 TIOHATUH, CYKIEHUH U MaTEMATUYECKUX 3aKOHOB;
YMEHHME CTPOUTh MAaTEMaTHYECKYI0 MOJIeib IpHU 33JaHHOM YCIIOBUH, OOJadarolien
ONpeeIEHHBIMU  XapaKTePUCTHUKaMH  O0BEKTa TMpH HAJIUYUU  ONPEAESIEHHBIX
KOMITOHEHTOB ()OPMUPYIOLIETOCs MPEANOoIaraéMoro MOHATUS WU SIBIICHUS,

YMEHHME  TEpPEBOJUTh  TEKCTOBYIO  CTPYKTYPHO-CMBICIOBYIO  COCTaBIISIFOIILYIO
MaTeMaTUYeCKON 3aJaud Ha S3bIK Tpauyeckoro OTOOpakeHUS - COCTABIICHUS
MaTEMaTHUYECKON MOJENIN, COXPAHSIOIIENH OCHOBHBIE CBOICTBA U XapaKTEPUCTHKHY;
YMEHME 3aJjaBaTh IJIaH PELIEHUS MaTeMaTHYeCKOW 3aJaud, pealn30BbIBaTh aIrOPUTM
JNeMCTBUM Kak MOIIAroBOM HMHCTPYKLMHU MAJS paspelieHHs y4eOHO-IO3HaBaTEeIbHOM
3a/1a4i;

YMEHHE CTPOUTH A0KA3aTEIbCTBO METOAOM OT IPOTUBHOTO;

yMeHue paboraTh C HpOOJEMHON cHUTyalMed, OCYIIECTBIATh 0O0pa30BaTEeNbHBIN
npoIiecc MOCPEICTBOM MOUCKA METO/IOB M CIIOCOOOB pa3pelieHusl 3a/1au, ONpeieisTh
IPaHULIbI CBOEro 00pa30BaTeIbHOrO MPOCTPAHCTBA;

YMETb OpPUEHTUPOBAaTbCA B TEKCTE, BBIABIATH IJIABHOE YCIOBHE 3aJadd U
yCTaHaBJIMBATh COOTHOLIEHHE PACCMATPUBAEMBIX O0BEKTOB;

YMEHHE NEepEeBOJUTh, HHTEPIPETHUPOBATh TEKCT B HHbIE (DOPMBI TMpEACTaBICHUS
MH(pOpPMaLIMU: CXEMBbI, TUarpaMMbl, TpaduyecKoe MpeICcTaBIeHIE JaHHbIX;

Kommynuxamuenvie YY/[

yMeHue paboTath B KoMaHze, GOpPMHUPOBAHHE HABBIKOB COTPYIHHUYECTBA U y4EOHOIO
B3aMMOJICHCTBUS B YCIOBUSAX KOMAaH/IHOM UTPHI WJIM MHOU (hOPMBI B3aUMOICHCTBUS;



YMEHHE paclpeleNiaTh POJIN M 33/ladydl B paMKax 3aHATHs, GOPMUPYS TaKKE HABBIKH
OpraHU3aTOPCKOI0 XapaKTepa;

YMEHHE OLEHUBATh MPABHJIBHOCTb COOCTBEHHBIX JACWCTBUN, a TaKkKe AEATeIbHOCTU
JPYrUX Y4aCTHUKOB KOMAH/IbI;

KOPPEKTHO, B paMKax 3a/Jad KOMMYHHUKAINH, (OPMYIHPOBATh U OTCTaWBATh B3TJIS[IBI,
apryMEHTUPOBAaTh  JIOBOJBI, BBIBOJIBI, a TakKK€ BBIIBUTaTh KOHTAPI'YMEHTHI,
HEOOXOMUMBIE [UIsl BBISIBJICHUS CUTyallUM YCIeéXa B pELICHUH TOW WM HWHOU
MaTeMaTHYeCKOM 3aa4uH;

YMEHHE TII0JIb30BaThCsl MAaTeMaTUYECKUMHU TEpMUHAMU i1 pelleHus ydeOHo-
MIO3HABATENIbHBIX 3a/1a4, & TAKXKE CTPOUTHh COOTBETCTBYIOIIHME PEUEBBIC BHICKA3BIBAHMS
Ha MAaTEMaTUYECKOM SI3BIKE JJI BHICTpPAaUBAHUS MATEMAaTHUYECKON MOJIEIH;

YyMETh CTPOMTh MAaTeMaTH4eCKME MOJEIM C IOMOUIIbI0  COOTBETCTBYIOILIETO
POrPaMMHOTO 00ECTICUeHUsI, CEPBUCOB CBOOOTHOTO OTAAIIEHHOTO JIOCTYTIA;

YMETh TPAaMOTHO W 4YETKO, coryacHo mnpaBuiaM odopmiienus KMM-a OI'D 3aHocuTh
MIOJIyYEHHBIE PE3YJIbTAThl - OTBETHI.

Ilpeomemmnuie pe3yromamul:

(dbopMHpOBaHHE HABBIKOB TMOMCKAa MAaTEMaTHYECKOTO METO/a, aJrOpUTMa W IIOHMCKa
pelieHus 3a1a4u B CTpyKType 3aga4y OI'D;
(dbopMHUpOBaHKE HABBIKA PEIICHUS ONPEICIICHHBIX TUIIOB 33/1a4 B CTPYKTYype 3aaau OI'9;
ymMeHue paboraTth ¢ TaOJIUIaMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH; YMETb
npeoOpa30BhIBATh 3HAKU U CUMBOJIBI B JIOKA3aTEJIbCTBaX M MPUMEHIEMBIX METOAaX JJIs
penieHus: 00pa3oBaTeIbHBIX 3a1a4;
YyMEHUE TMPUBOJUTH B CHCTEMY, COIIOCTaBJIATh, 0000LIATh U AHAIU3UPOBATH
nH(pOpPMAIIMOHHBIE KOMIIOHEHTHI MaTeMaTHYECKOTO XapakTepa M YMETh MPUMEHSTH
3aKOHBI U TIPaBUJIA JIJIsl PEIICHUS] KOHKPETHBIX 3a/1ad4;
YMCHHE BBIJCIATh TJIABHYIO M H30BITOUYHYIO HH(OPMAIIUIO, MPOU3BOJAUTE CMBICIOBOE
CKaTUE MaTeMaTH4ecKuX (PaKTOB, COBOKYIMHOCTH METOJOB M  CIIOCOOOB pEIICHUS;
YMETh IPEJCTAaBIATh B CIOBECHON (popMe, MCHOIb3ysl CXEMbl U pa3UYHbIE TaOIUIIbI,
rpauKy ¥ JUarpaMMbl, KapThl TOHSATUN U KJIaCTePbl, OCHOBHBIC UJICU U TUTAH PEIICHUS
TOM WJIM HHON MaTeMaTH4YeCKOM 3aa4H.

Tpe6oBaHusi K YPOBHIO MOATOTOBKH Y4aIUXCS

Hartypaasbnblie uncaa. /I[podu. PannonajabHbie Yncia
Buinycknux nayuumes:

HNOHUMAaTh OCOOEHHOCTH JIECITUYHON CUCTEMBI CUMCIICHUS;

OIepUpPOBATH MOHIATUSIMHU, CBA3aHHBIMU C JEIUMOCTBIO HATypallbHbIX YHCET;

BbIpaXaThb YHWCJIa B OJKBUBAJICHTHBIX (opMax, BbIOMpas Hambojee MNOAXOASIIYI0 B
3aBUCHUMOCTHU OT KOHKPETHON CUTYalluy;

CPaBHMBATbh U YIOPSN0YMBATh PAllMOHATIbHBIC YHCIIA,;

BBITOJIHATh BBIYMCIEHUS C PALIMOHAIBHBIMYU YMCIIAMH, COUYETAs] YCTHBIE U TUCbMEHHBIE
IPUEMBI BBIUYMCIIEHUH, IPUMEHEHUE KAJIBKYJIATOPA;

UCIIOJIb30BaTh TOHATUS U YMEHUS, CBSI3aHHBIE C IPONOPLUOHAIBLHOCTHIO BEJIWYMH,
NPOLEHTAaMH, B XOJ€ pelIeHHs MaTeMaTHMYecKUX 3a7ad M 3aJad M3 CMEXHBIX
IIPEIMETOB, BBITIOJIHATH HECIOKHBIE IPAKTUYECKUE PACUETHI.

HeiicTBUTEIbHBIE YMCJIA
Buinycknux nayuumces:

HCIIOJIB30BAaTh HAYAJIBHBIC IIPEACTABIICHUA O MHOKCCTBE )I@flCTBI/ITGJ'IBHBIX YHUCEII,
ONCpHUPOBATH MOHATHEM KBAJIPATHOTO KOPHs, IPUMEHATH €I'0 B BBIYUCIICHUAX.

Auaredpanyeckue BbIpaKeHHA
Buinycknux nayuumcs:

ONEpPUPOBATH MOHATUSAMH «TOXJIECTBOY», «TOXJIECTBEHHOE MpeoOpa3oBaHHUE», pellaTh
3aJauu, cojieprkaiire OyKBeHHbIE JaHHbIe; paboTaTh ¢ GOpMysIaMu;



® BBINIOJNHATH MPEOOPA30OBAHUS BBIPAKEHUN, CONEPKAIIMX CTENEHH C  IEIBIMH
MOKa3aTeNIsIMU U KBaJIpaTHbIE KOPHU;
® BBINOJIHATH TOKJECTBEHHBIE MPE0Opa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUI HA OCHOBE
MpaBWJI ACUCTBUI HAJ MHOTOWIEHAMU U alNreOpanyecKuMu ApoOsMH;
®  BBINOJHATH PA3JIOKEHUE MHOTOUJICHOB HA MHOYKHUTEIIU.
YpaBHeHus
Buinycknux nayuumes:
e peuiaTh OCHOBHBIE BUJbI PALIMOHAIBHBIX YPAaBHEHUN C OJHOM NEPEMEHHOW, CUCTEMBI
JIBYX YpaBHEHUU C JBYMS IE€PEMEHHBIMHU;
® [IOHMMaTh YPAaBHEHHME KaK BAXKHEHIIYIO MAaTEeMaTHYECKYH0 MOJENb ISl ONUCaHUs U
M3y4YeHUs] Pa3sHOOOpa3HbIX pEATbHBIX CUTyalldid, pelaTh TEKCTOBBIE 3aJlayu
anredpandeckuM MEeTOI0M;
® TMpuMeHsATh TpaduyecKhue  MPEACTABICHUS IS WCCICIOBAaHUS  ypaBHEHUH,
MCCJICIOBAHMS U PELICHUSI CUCTEM YPAaBHEHUM C ABYMs IEPEMEHHBIMH.
HepaBencrBa
Buinycknux nayuumcea:
® [IOHMMaTh U NPUMEHATb TEPMHUHOJIOTMIO U CHMBOJIUKY, CBS3aHHBIE C OTHOILIEHHUEM
HEpaBEHCTBA, CBOKCTBA YHCIIOBBIX HEPABEHCTB;
e pelarh JMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOW M KX CHUCTEMBI; pEIIaTh
KBaJpaTHBIE HEPABEHCTBA C OMOPOI Ha rpadUYeCKHe MPeCTaBICHUS.
OcHoBHbIe MOHATHS. YHCT10BbIE PYHKINH
Buinycknux nayuumcea:
® [OHMMaTh M WCIOJIb30BaTh (YHKIMOHATbHBIE TIOHATUS U S3BIK  (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),
e cCTpouTh TpadUKH DSIEMEHTAPHBIX (YHKIUH; WCCIEAOBAaTh CBOMCTBA YHCIIOBBIX
(GYHKIMI Ha OCHOBE U3YYEHHUS [TOBEACHUS UX IPa(UKOB;
e TOHUMATh (QYHKIUIO KaK BaKHEHIIYI0O MAaTeMaTH4YeCKylH0 MOJeib Jii OINUCAHUS
MIPOLIECCOB U SIBJICHUN OKPYKAIOLIEro MHpa, MPUMEHITh (DYHKIMOHAIBHBIN S3bIK AJIS
OTIMCAHUS U UCCIICIOBAHMS 3aBUCUMOCTEH MKy (PU3MUECKUMU BETUIHMHAMM.
OnucarejJbHas CTATHCTHKA
Buinycknux nayuumces;
® ICIMOJIb30BaTh MPOCTEUIINE CIOCOOBI MPEACTABICHUS M aHalu3a CTATUCTHUYECKUX
JTAHHBIX.
Cay4aiinblie COOBITHSI H BEPOATHOCTD
BhinycKHUKHAYYHMTCS
® HaxXOJUTHOTHOCUTEIHHYIO YaCTOTY M BEPOSITHOCTH CIIy4allHOTO COOBITHSI.
KomoOunnaropuka
e BhHIIyCKHUK HAy4YyuTCs peniaTh KOMOWHATOpHBIE 3aJladyd  Ha HAXOXJEHHUE YHCia
00BEKTOB WJIM KOMOMHAIIHIA.
Haruasanas reomerpust
Buinycknux nayuumces:
® pacro3HaBaTh Ha 4YepTeXaX, pUCYHKAX, MOJIEISAX U B OKPYXKAIOIIEM MHUpE IIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPUIECKHE (PUTYPHI;
® pacro3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJBHOTO TapajUieienunesa, MpaBHIbHON
MAPaMUIbI, TAJTUHIPA U KOHYCA,;
® CTpPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOIBHOTO MapaieenuIe/a;
® OmpeleNsITh MO JUHEHHBIM pa3MepaM pa3BEPTKH (QUTYpHI JTUHEHHBIE pa3Mephl CaMOi
¢burypsl u H2060poT;
® BBIUUCIATH 00BEM MPSIMOYTOIHHOTO TapaJIeICHIIE/A.
I'eomerpuyeckue purypsl
Buvinycknux nayuumces:



® [0JIB30BAaThCS A3BIKOM T'€OMETPHHU JUISI OMTUCAHUS MIPEIMETOB OKPYKAIOIIET0 MUpa M UX
B3aMMHOTO PACIIOJIOKECHHUS;
® pacro3HaBaTh U M300pakaTh Ha YyepTekax M PUCYHKaX reoMeTpuyeckue (Urypbl u ux
KOH(pUrypamnumu;
® HAXOAWUTh 3HAUEHUS JUIMH JIMHEHHBIX JIEMEHTOB (DUTYpP M MX OTHOLICHHS, TPATyCHYIO
mepy yrioB ot 0° o 180°, mpuMeHss onpeneneHus, CBOUCTBA M MpU3HAKU QUTYp U UX
9JIEMEHTOB, OTHOWIEHHs (Uryp (paBeHCTBO, M0J00ME, CHMMETPUH, IIOBOPOT,
napajuieabHbIN MepeHoc);
® ONEpUPOBATh C HAYAJILHBIMU MOHATUSAMHU TPUTOHOMETPUU U BBINOIHATH 3JI€MEHTApHbIE
ornepauuu HaJ GYHKUUSAMH YIJIOB;
e pemarh 3aJauyd Ha JO0Ka3aTeNbCTBO, ONMUPAsCh Ha H3y4YeHHBbIE CBOWCTBa (uryp u
OTHOILEHUH MEXy HUMU U IPUMEHSISI N3y4YE€HHbIE METO/Ibl J0KA3aTEeNIbCTB;
e pemarh HECIOXKHBIE 3a/Ja4d Ha MOCTPOCHHE, NPHUMEHSS OCHOBHBIC AalTOPUTMBI
MOCTPOCHHS C TIOMOIIBIO IUPKYJIS U JTMHEHKH;
e pewarh NPOCTEHIINE UIAHUMETPUUECKUE 3a/1a41 B IIPOCTPAHCTBE.
N3mepenne reoMeTpu4ecKuX BeJTUYMH
Buinycknuk nayuumcs:
®  JCIIOJIb30BaTh CBOMCTBA U3MEPEHMs JAJIMH, IUIOLIAIei U YIJIOB IpU pEeIIeHUH 3ajay Ha
HaXOXXJEHUE JUIMHBl OTpe3Ka, JJIMHBl OKPY)KHOCTH, MJIUHBI JYT'H OKPYXXHOCTH,
rpasyCHOU MepHI yria;
® BBIUMCIATH IUIOL[AJUM TPEYrOJIbHUKOB, IPSIMOYIOJIbHHUKOB, IMapajuleIorpaMMOB,
Tpareuii, KpyroB 1 CEKTOPOB;
®  BBIUUCIATH JJIMHY OKPYKHOCTH, JUTHHY JIyTH OKPYXHOCTH;
® BBIUMCIIATH JJIMHBI JIMHEWHBIX SJIEMEHTOB (PUTYp M WX YIJIBI, UCTONB3Ys (HOPMYJIIBI
JUTMHBI OKPY>KHOCTH | JUITMHBI IYTU OKPY>KHOCTH, (pOpMYITBI TUTOIIaAeH Guryp;
e pelarh 3aJayd Ha JI0Ka3aTeJIbCTBO C UCIOJIb30BAHUEM (DOPMYIJI AJIMHBI OKPYKHOCTH U
JUTMHBI YT OKPY>KHOCTH, (popmy turomaaet puryp;
e pelarh NPaKTHUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOXIEHUEM F€OMETPUYECKUX BEIMYMH
(Mcnosb3yst pU HEOOXOAUMOCTH CIIPAaBOYHHUKH U TEXHHUUECKUE CPEJICTBA).
Koopaunartsi
Buinycknux nayuumcs:
® BBIUMCIAATH JUTMHY OTpe3Ka MO KOOpIWHATaM €ro KOHIIOB; BBIYHMCISATH KOOPIAMHATHI
CepeIMHBI OTPE3KA;
® UCMOJb30BATH KOOPIUHATHBIA METOA Ul U3yYEHHsI CBOMCTB MPSAMBIX M OKPY>KHOCTEH.

Conep:xanue Kypca
BBoanoe 3ansaTue — 1 gac

«IIpaKkTHKO-OPUEHTHPOBAHHBIE 32IaHUS» - 7 YACOB

Otpabotka 3amay Ne 1-5 KM OI'D.

Tabnuunoe u rpaduyeckoe MpeACTaBICHUE AAaHHBIX, MJIAH U CXEeMa, M3BJICUCHUE HYKHOM
nHpopmanuu. V3MeHYHMBOCT, Tpu u3MepeHUsx. Pemaromue mnpaBuia. 3aKOHOMEPHOCTH B
W3MEHUYUBBIX BENUYMHAX. BbruncieHus u mpeoOpa3oBaHue BenuuyuH. VccnemoBaHue MpocTEHIIMX
MaTeEMaTHYECKUX MOJIEIEH.

«Bbruuciienus: 1 npeodpasoBanus» - 4 yaca
Otpabotka 3aaay Ne 6 KUM OI'D.

Heiicmeun c namypanvnoimu yuciamu

CiroxxeHne M BBIYUTAHHUEC, KOMIIOHCHTBI CJIOKCHHA W BbIYUTAHHA, CBA3b MCXKIAY HHUMU,
HaXO0XJACHUE CyMMbl M Pa3HOCTH, U3MEHEHHE CYMMBbl U Pa3HOCTH INPU U3MEHEHUM KOMIIOHEHTOB
CJIOKCHUA U BbIYUTAaHUA.



YMHOKEHHE U JIeJICHHE, KOMIIOHEHTHI YMHOKEHUS U JISJICHHSI, CBSI3b MKy HUMHU, YMHOKCHHE
U CJIOXEHHE B CTOJOUK, JAJIEHUE YroJIKOM, IPOBEpPKa pe3ysibTaTa ¢ MOMOIIbIO MPUKUAKU U 00paTHOTrO
JICUCTBUA.

Yucnosvle sviparxcenus

UucnoBoe BIpaXKEHUE U €r0 3HAYE€HUE, OPSI0K BBIITOTHEHHS JCHCTBUI.

/Ipoou. Obviknoeennwvie opoou

Honst, yactb, 1pobHOE yncio, ApoOs. I poOHOE YUCIIO KaK pe3ynbTar nenenus. [IpaBuibHbIe U
HEeTpaBUJIbHBIE APOOH, CMEIIaHHas IPoOb (CMEIIaHHOE YHCIIO).

3anuch HaTypallbHOTO 4YHCIa B BHJE JIpoOM C 3aJaHHBIM 3HAMEHaTeleM, IpeoOpa3oBaHUE
CMENIaHHOW IpoOM B HEMPABHIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue npobeii k odeMy 3HamMmeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOECH.

CrnoxxeHue W BbIYMTAHUE OOBIKHOBEHHBIX ApoOed. YMHOKEHHE M JeJeHHe OOBIKHOBEHHBIX
IpoOeit.

ApudmeTrnueckue IeHCTBHUS CO CMEIIaHHBIMU JPOOSIMHU.

Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelCmEU.

Hecamuunvie opoou

[IpeoOpazoBanue neCATUYHBIX IpoOeil B 0ObIKHOBeHHbIE. CpaBHEHHE NECATUYHBIX IPOOCH.
CrnoxeHrne W BBIUMTAHHE JACCATHUHBIX NpoOer. OKpyrieHue NeCATHYHBIX IpoOel. YMHOKEHHE U
NENeHUE JECATUYHBIX Jpobei. [Ipeobpaszosarnue 00bIKHOBEHHBIX Opobell 6 Odecsimuynvie OpPOoOU.
Koneunvie u beckoneunvie decamuuivie OpoouU.

Yucna. Pauyuonanvuule yucaa

MHoOxecTBO panuoHaNbHBIX uuced. CpaBHEHHE paLMOHAIBHBIX 4yucen. JledcTBus c
palMoHANBHBIMK YKCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

/Jlpoono-payuonanshuie gvlpasrcenus

[IpeoOpazoBanue APOOHO-TUHEHHBIX  BBIPAXKEHUI: CIOXKEHUE, YMHOXKCHHE, JeJICHHE.
Aneebpauueckas dpobw. Cokpawenue ancedpaudeckux opooeil. Ilpusedenue aneebpauueckux opooeti
K obwemy 3uamenamenio. [lelicmeuss ¢ aneebpaudeckumu OpoOAMU. CLOHCEeHUe, BblYUMAHUe,
VMHOICEHUe, OelleHue, 80386e0eHUe 8 CIeneHtb.

«JleiCTBUTEJIbHBIE YUCIA) - 4 yaca
Otpabotka 3amay Ne 7 KUM OI'D.

Payuonanvuvie uucna

N3o0pakeHne yucen Ha 4YKCIOBOM (KoopauHaTHOM) mpsimou. CpaBHeHue uucen. Momyib
quclia, TeoMeTpUuYecKas HHTepIpeTanus MOAyias uucna. JlelcTBUS C  TMONOXHUTEIbHBIMUA U
OTPUIATESIILHBIMH YUCIAMUA. MHOXECTBO IEJTBIX YUCEIL.

Koopounama mouxu

OCHOBHBIE TIOHSITHS, KOOPOUHAMHbIL 1YY, paccmosnue mexcoy moukamu. Koopounamor
MOYKU.

Hppayuonanvhuie uucna

[TonsiTre ppanMoHaNBFHOTO YKCHa. Pacrio3HaBaHNe UPPALIMOHAIBHBIX YHCET.

Mmuoowcecmeo oeticmeumenbHbix Yuces.

«IIpeodpa3oBaHue ajiredpanvecKux Boipaxenunii». Orpadborka 3amau Ne 8 KUM OI'D

Hppayuonanvhole uucna

IlonsiTe wuppannmoHanbHOro uyucia. Pacro3HaBaHue WppauMOHAIBHBIX uYuced. [Ipumepsl
JI0Ka3aTenbCcTB B anredpe. /[lelicmeus ¢ UppayuoHAIbHbIMU YUCIAMU. YMHOdMCEHUe, OeleHue,
8036€0€eHUe 6 CMENneHb.

MHnooicecmso Oeticmeumenshvix yucei.

«YpaBHEeHHs U HepaBeHCTBa»-4 yaca
OtpaboTka 3amau Ne 9 KM OI'D.
Pasencmea



YucnoBoe paBeHCcTBO. CBOICTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO C IEPEMEHHOM.

Ypasnenua

[TonsiTue ypaBHEHUS U KOpHS ypaBHEHMs. [Ipeocmasnenue O pagHOCUNbLHOCMU YPAGHEHUI.
Obnacmo onpedenenus ypasHenus (001acmb OONYCMUMBIX 3HAYEHUL NePeMEHHOLL).

Juneiinoe ypasnenue u e2o KOpHu

Pemienue nuHelHbIX ypaBHeHUH. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JIUHElH020 ypasHenus. Pewenue nunelinvlx ypagHeHuli ¢ napamempom.

Keaopamnoe ypasnenue u e2o kopnu

KBagparueie ypaBHenus. Hemosubie kBajpaTHble ypaBHEHUA. J[MCKPUMHUHAHT KBaJpaTHOTO
ypaBHeHus. DopMyiia KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamuas
meopeme Buema. Pemienue KBaJpaTHBIX ypaBHEHUH: HCIIOJIb30BaHHE (HOPMYJBI A HAXOXKACHUS
KOpHEH, e2paghuueckuti Memoo peuleHus, paziodceHue HA MHOJCUmenu, noobop KopHel ¢
ucnonvzosanuem meopemol Buema. Konuuecmso kopmeii k6a0pammnozo ypasHeHus 8 3a8UCUMOCmU Om
e20 ouckpumunauma. buxeaopammuule ypasnenus. Ypaenenus, ceooumvle K TUHEUHBIM U K8AOPAMHbBIM.
Keaopammnuie ypasuenus ¢ napamempom.

/lpoono-payuonanvnsie ypagnenusn

Pemienne mnpoctedmux ApoOHO-TUHEHHBIX YpaBHEHUU. Pewenue OpobHO-payuoHaiIbHbIX
VPABHEHUII.

Memoowl pewienuss ypasHeHuil: Memoovl PAGHOCUNbHBIX Npeodpa306aHull, Memoo 3aMeHbl
nepemeHHoU, epaghuyeckuii memoo. Hcnonvzoeanue ceolicme yHKYull npu peulenuu ypasHeHull.

Ipocmetiwue uppayuonanvhule ypasruenus 6uoa | f (x) =a, \/ f (x) = \/ g (x) .

n
VYpasuenus suoa X~ = a .Ypasuenus 6 yenvix uuciax.

«BeposiTHOCTB cOOBITHID) - 4 Yaca
Otpabotka 3amau Ne 10 KUM OI'D.

Cnyuaiinvle coovimus

CnydJaiiHple OMBITHl (IKCIIEPUMEHTHI), D3JEMEHTapHbIE CIy4YailHble COOBITHS (MCXOJIBI).
BepositHocTi  aneMeHTapHbIX  coOblTui.  CoOBITUST B CIOy4aWHBIX — AOKCIEPUMEHTaX U
OJIarOMPUSITCTBYIOIINE DJIEMEHTApHBIE COOBITHS. BeposTHOCTH clydaiHbIX COOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMU  cOoObITUAMHU. Kitaccuueckne BepOSTHOCTHBIE OIBITHI €
HCIOJIb30BAaHUEM MOHET, KyOUKOB.

«@yHKkuuM ¥ rpaguKkn» - 4 yaca
Otpabotka 3amay Ne 11 KM OI'D.

Dyukyuu

IHlonamue ¢ynkyuu

JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTH. DOpMHUpOBaHUE MPEJCTABICHUNM O METalpeIMETHOM
MOHATUM «KOOpAMHATH. CriocoObl 3afaHusl (PYHKIMNA: aHAIUTUYECKUH, rpaduyeckuii, TaOIMYHBIN.
I'papux  dynxmuu. Ilpumeps! QyHKIUH, HOTydaeMbIX B IPOLIECCE HCCIECHAOBAHMUS Pa3TUUYHBIX
peaJIbHBIX MPOLIECCOB U pelleHus 3aj1ad. 3HaueHue QyHKuuu B Touke. CBoilcTBa QyHKIMIL: 00nacTh
olpezeeHus, MHOKECTBO 3Ha4YeHUH, HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
yemHocmv/HeuemHocms, TPOMEXYTKH BO3pacTaHHsl M yObIBaHMs, HauOoJiplliee M HaMMEHbIIEe
3HavyeHus. MccenenoBanue QyHKIUH 110 €€ TpaduKy.

Juneinan pynkuusn

CpoiictBa u rpaduk iuHEeHHON ¢GyHKuMU. YTi0BoM ko3 duiment mnpsmol. Pacnonoxenue
rpaduka JTMHEWHON (QYHKIUU B 3aBUCUMOCTU OT €€ YIJIOBOro KO3(PQUIMEHTa U CBOOOAHOIO UJIeHA.
Haxooicoenue koagpuyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCIO0BUAM. NPOXOHCOeHUE NPIMOU
yepez 06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOEHUE NPAMOU Yepe3 OAHHYIO MOUKY U
napannenibHol OaHHOU NPSIMOIL.

Keaopamuunaa gpynxyusn

CpoiictBa u rpaduk kBagpaTudHod QyHKuuM (mapabona). [locmpoenue epaguka
K8aopamu4Hou hyHKyuu no mouxkam
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Oopamnasa nponopyuoOHaAILHOCHb

k
CaoiicTBa QyHKIMU y = K y = —. I'unep6ona.
X X

«ITocnenoBaTe/ILHOCTH U TIpOrpeccum» - 3 yaca
OTtpabotka 3agad Ne 12 KM OI'D. (1 gac).

Ilocneoosamenvrnocmu u npozpeccuu

YucnoBasi mocieoBaTeIbHOCTh. [IpuMepbl 4HCIOBBIX TOCHeN0BaTeNIbHOCTEH. beckoHeuHble
MOCJIeI0BATeNbHOCTH. ApudMeTHUECKasi MPOrpeccusi U ee CBoWcTBa. ['eoMeTpuueckas mporpeccusl.
Dopmyna obwe2o uieHa u Cymmul N NePEbIX UIeHO8 apUPMemuyecKkoll U 2eoMempuyecKoll npocpeccutl

«YmucsioBbie 1 OyKBeHHbIE BbIPaKeHUsD) -3 yaca
OtpaboTka 3anau Ne 13 KM OI'D.

Yucnoevie u OyK6enHble 6bIPANCEHUSA

BolpaxkxeHue ¢ nepemeHHOW. 3HaueHHe BblpaxeHus. [lojcraHOBKa BBIpaXXEHMH BMECTO
IIEPEMEHHBIX.

Ilenvie evipasrcenusn

CreneHb C HaTypaJbHbIM IIOKa3zareseM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaXKeHUH,
COJIeprKallMX CTENEHH C HaTypaJIbHbIM I10Ka3aTeleM.

OpHouneH, MHOrowieH. JIeHCTBUS ¢ OJHOWIEHAMH U MHOTOWIEHaMH (CJIO’KEHHUE, BBIYUTAHUE,
yMHOXKeHHUE). PopMylibl COKpAIIEHHOI'O YMHOXEHHS: DPAa3HOCTh KBAJApaTOB, KBaApaT CYMMbI U
pasHocTH. PasnokeHHe MHOro4jieHa Ha MHOXKUTENU: BBIHECEHHE OOILNEro MHOXMTENS 32 CKOOKH,
TpYNIUPOBKA, IPUMEHEHUE (POPMYII COKPAIIEHHOTO YMHOKEHUs. KBapaTHBIN TpexdiieH, pa3ioxKeHne
KBaJIpaTHOT'O TPEXWIEHA HA MHOXKHUTEIIH.

«IIpakTH4eckue pacyersl o popmyaam» -3 yaca
Otpabotka 3aga4d Ne 14 KM OI'D

BolpaxxeHue ¢ mnepemeHHOW. 3HaueHHe BblpaxeHus. [lojcraHoBKa BbIpaXEHH BMECTO
IIEPEMEHHBIX.

Ilenvie evipasrcenusn

CreneHb C HaTypaJbHBIM IIOKa3zareseM U ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaXKeHHUH,
COJZIep KAIIMX CTEIEHU C HaTypaJbHbBIM IIOKA3aTEIEM.

OpnHouseH, MHOrowiIeH. JIeHCTBUS ¢ OJIHOWIEHAMH U MHOTOWIEHaMH (CJIO’KE€HHUE, BBIYUTAHUE,
yMHOeHUE). PopMyJIbl COKPAILIEHHOTO YMHOKEHUS.

«CucreMbl HepaBeHCTB» - 4 yaca
Otpabotka 3amay Ne 15 KM OI'D.

Cucmemul nepasencme

CuctemMbl HEpPaBEHCTB C OJHOM MEepeMEeHHOW. PemieHue cucCTeM HEPABEHCTB C OJHOMU
MepEMEHHON: JIMHEWHBIX, kgadpamuulx. VI300pakeHue penieHuss CUCTEMbl HEPABEHCTB HAa YHCIIOBOU
NpsIMOM. 3aMKCh pEeLIEHUsI CUCTEMbI HEPABEHCTB.

«I'eomerpuueckne Gurypsl. Yriasp» - 3 yaca
Otpabotka 3amay Ne 16 KUM OI'D.

Benuuunui

Benmnunna yrna. ['pagycHas mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOEIPEHHOr0 TpeyroyiibHuKa. BHemnuit yron tpeyronbHuka. Cymma Yrios
TPEYrOJIbHUKA

«I'eomerpuueckue ¢purypsl. JiiuHb» - 3 yaca
OtpaboTka 3anau Ne 17 KUM OI'D
Duzypui 6 ceomempuu u 6 OKpyHcaowem mupe
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['eomerpuueckast ¢urypa. BHyTpeHHss, BHewmHsst oOmactd (GUrypel, rpaHuna. JIuHUM |
obyacTu Ha TUIOCKOCTH. Brimmykiast 1 HeBbImyknas ¢urypsl. [Inockas un Hermockas ¢urypsl. [Tlonstue
BennuuHbL. [inHa. 3Mepenune nuabl. EAuHUIBI ©3MEepeHHs JUTHHBI

Brinenenune cBoiicTB 00bekTOB. POpMUpPOBAHUE NPEACTABICHUN O METANIPEAMETHOM MOHSATHU
«purypa». Touka, OTpe3ok, HpsMasi, JIyd, JIOMaHas, IUIOCKOCTb, yroj, OHUCCEKTpHuca yIia Hu ee

CBOMCTBA, BUJIbI YIJIOB, MHOI'OYTOJIbHUKH, OKPY>KHOCTb U KPYT.
OceBast cumMmeTpusi reoMeTpuueckux ¢uryp. LleHTpanpHas CHMMETPUS TEOMETPUUYECKHUX

¢buryp.

«Il1omaas MHOTOYroJIbHMKA»-2 yaca
OTtpaboTtka 3agau Ne 18 KM OI'D
H3zmepenus u eviuucienusn
[Tnomamu. dopmyinbl UIOMIAAA TPEYroJbHUKA, MapajuieiorpaMMa W €r0 YacTHBIX BHUJIOB,
Tpameuuu, Gopmyna ['epoHa, ¢hopMyna mIOmMAIN BBITYKIOTO YETHIPEXYTOIbHUKA, POPMYIIBI JITUHBI
OKPY>KHOCTH M TUIOIIAJAN Kpyra

«A3MepeHus M BBIYNCIEHUSD» - 2 Yaca

Otpabotka 3amau Ne 19 KM OI'D.
H3mepenus u viuucnenusn
[Tnomaau. dopmMynsl MJIOMAIM TPEYrOJbHUKA, MapayieiorpaMMa M €ro YacTHBIX BHUJIOB,

Tpaneuuu, (GpopMyia IUIOMAAW BBITYKIOTO YETHIPEXYroNbHUKA, (OPMYJBI JIMHBI OKPYKHOCTH H

wiouaau kpyra. [lnomaas npaBUIbHOTO MHOTOYTOJIbHUKA.

Teopema Iludaropa. Tpuronomerpudeckie COOTHOIICHUS B MPSIMOYTOJIBHOM TPEYrOJbHUKE.
Tpuronomerpudeckue GyHKIUA yTiia.

«TeopeTuyeckue acnekTbi»-4 yaca
OTtpaboTtka 3agad Ne 20 KM OI'D.
TeopeTnueckue aclieKThl, TEOPEMbI, aKCUOMBI, ONIpeAeTeHUS, POPMYJIbI, JIEMMBI.
Pa6ora ¢ KUM (1 yactp)-3 yaca
Pa6ora ¢ KUM ( 2 yactp) — 4 yaca
HroroBas arrecranus — 2 yaca

TemaTnveckoe IJIAHUPOBAHHUE C YYCTOM adoueii NMporpaMMbl BOCIIMTAHUSA

Ne | Haszanme pasgesa | Moayab BocnuTareabHoi | Beero KonnyecrBo | ®opma KOHTpOJIS
IporpamMmmel 4acoB | 4aCOB
«IIIKOJIBbHBIN YPOK»
ayauTo BHEAyAUTO
pHBIE pHBIE
aexkuus | C/p
1 BBonnoe 3ansTue 1 1
2 Brruncnenus u 4 3 1 TECTUPOBAHUE
npeoOpa3oBanus (6
3agaane KNM)
3 JencTBUTENBHBIE 4 4 TECTUPOBAHUE
yucna (7)
[IpenMeTHbIE ONUMITHAMIBL.
4 [IpeobpazoBanue JlucTaHnMoHHbIC 4 3 1 TECTUPOBAHUE
areOpanyecKux ONIMMIIMAABI  Ha  caiTe
BBIPAKEHUI Vun.py, pabora Ha caiite
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5 YpaBHeHus u Pemry BIIP . TECTUPOBAHUE
HEpPaBEHCTBA I'ymuna. BcemupHbIil 1€Hb
MaTeMaTHUKH.
6 DOyHKINUU U TpaPUKH TECTUPOBAHUE
8 Yucnossie u
OyKBEHHbIE
BBIPAXKCHHUS
9 [IpakTrueckue
pacuersl 1o
dbopmynam
10 | IIpakTuko- TECTUPOBAHUE
OpUEHTUPOBAHHBIE WNHurennexryaibHble
3a/1aHus UHTEPHET —  KOHKYPCHI
(«Yuu. Py», pabora Ha
11 | 'eomerpuuecku
COMCTpHHCCKHC noprane Peury BIIP)
¢burypsl. Vsl
12 | 'eomerpuyeckue
burypsl. JJIuHBL
13 | Ilnomans
MHOTOYT'OJIbHUKA
14 | Usmepenus u
BBIUMCIICHHS
15 | Teoperuueckue TECTUPOBAaHUE
ACIEKTBI
16 | CucrteMbl HepaBeHCTB | Hemenst MaTeMATHKH. TECTUPOBAHUE
17 | BepositTHOCTB
COOBITHI
18 | IlocnenoBaTenbHOCTH TECTUPOBAHUE
Y TIPOTPECCUH
19 | Paborta ¢ KUM( 1 TECTUPOBaHUE
4acTh)
JleHb poccHiiCKON HayKH.
20 | Pabora c KUM( 2 TECTUPOBaHUE
4acTh)
21 | Utorosoe TECTUPOBAHHE
TECTUPOBAHUE
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Kaneﬂuapno-TeMaaneckoe NJIAaHUPOBAaHUE

Ne | Tema 3andarus OcHOBHBbIE BUIbI AEATEIBHOCTH YYAIIUXCS JaTa
n/m | (Ne 3amanus B KIIM) 9a
1 yeTBepTH -16 YacoB
1 BBoaHoe 3ansiTHe 02.09
2 Brraucnenus u npeobpazoBanus | BeimonHsOT apupmMeTHyecKe AeiCcTBUS C 02.09
(6 3amanne KMIM) palMOHAIBHBIMU YUCJIAMHU, BBIYUCIISIOT 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH, IEPEXOAAT OT OJJHOM
(hopMBI 3anMCH YHCIIa K JPYrou
3 Brraucnenus u npeobpazoBanus | BeimonHsAOT apupmMeTHIecKre AeiCTBUS C 09.09
(6 3amanne KNUM) palMOHAIBHBIMU YU CIAMHU, BBIYUCIISAIOT 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUMN, IEPEXOIAT OT OAHOU
(dopMbI 3aMCH YKcIa K Jpyrou
4 Boruncnenus u npeoOpa3oBanus | BeimonHstoT apudmMernyeckue 1eHCTBUS C 09.09
(6 3ananue K1IM) panMoHaIbHBIMU YUCIIAMH, BBIUUCIIAIOT 3HAUEHUS
YHUCIIOBBIX BBIPAKEHUN, IEPEXOIAT OT OAHOU
(dbopMbl 3anMCH YKCIIa K JPYron
5 HetictBurensupie uncina (7) N300paxaroT yrcia TOYKaMu Ha KOOPIUHATHON 16.09
IPsIMOI1, CPAaBHUBAIOT JIEHCTBUTEbHbIE YKCIIA,
BBITIOJIHSIOT BBIUMCIIEHUS U TPE0Opa30BaHus,
BBINOJIHAIOT IPUKUIKY PE3y/IbTaTa BHIYUCICHUH.
6 HetictBurensupie uncina (7) N300paxaroT yncia TOYKaMu Ha KOOPIUHATHON 16.09
IPsIMOI1, CPAaBHUBAIOT IEHCTBUTEIIbHbIC YHCIIA,
BBITIOJIHSIOT BBIUMCIIEHUS U IPE0Opa3oBaHus,
BBINOJIHAIOT IPUKUIKY PE3y/IbTaTa BHIYUCICHUH.
7 HetictBurensupie uncina (7) N300paxaroT yncia TOYKaMu Ha KOOPIUHATHON 23.09
IIPSIMOM, CPAaBHUBAIOT JIEHCTBUTENIBHBIE YUCIIA,
BBITIOJIHSIOT BBIUKCIICHUS U TPEOOpa3oBaHusl,
BBINOJIHAIOT IPUKUJKY PE3y/IbTaTa BHIYUCICHUH.
8 HevictBurenbubie uncina (7) N3o0paxaroT ynciia ToYKaMy Ha KOOPIUHATHON 23.09
IIPSIMOM, CPAaBHUBAIOT JIEHCTBUTENIBHBIE YUCIIA,
BBITIOJTHSIOT BBIUMCIIEHUS U TPe0Opa3oBaHus,
BBINOJIHAIOT IPUKUJKY PE3y/IbTaTa BHIYUCICHUH.
9 [TpeobpazoBanus BhINONHSAIOT BBIUKCIEHMS U TPE0Opa30BaHUs 30.09
anreOpanyeckux BeIpakeHUH (8) | apupMeTHnyecKuX BhIpaKEHHUM, TPUMEHSIOT
CBOMCTBa apu(pMETHUECKUX KBAIPATHBIX KOPHEH
JU1s IpeoOpa30BaHuUs BBIPAKEHUN
10 | IlpeoGpa3oBanus BhINONHAIOT BRIYUCIEHUS U TIPe0Opa30BaHUs 30.09
anredpandyeckux BbIpakeHu# (8) | apupMeTH4eCcKUX BbIpaXKEHUH, IPUMEHSIOT
CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX KOPHEH
JUTSI IPe00pa30BaHMs BRIPAKCHHI
11 | IlpeoGpa3oBanus BhINONHAIOT BEIYUCIEHUS U TIPe0Opa30BaHUs 07.10
anredpandyeckux BoIpaykeHu# (8) | apuMeTH4eCKUX BbIpaKEHUH, IPUMEHSIOT
CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX KOPHEH
JUTSI TIPe0Opa30BaHUs BRIPAKCHHI
12 | IlpeoGpa3oBanus BhINONHAIOT BEIYUCIEHUS U TIPe0Opa30BaHUs 07.10
anredpandyeckux BoIpakeHu# (8) | apuMeTHUeCKUX BbIpaKEHUH, IPUMEHSIOT
CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX KOpHEH
JUTSI TIPe0Opa30BaHUs BRIPAKCHHI
13 | YpaBHeHus u HepaBeHCTBa (9) PeraroT JIMHENWHBIE U KBAIpaTHBIE YPABHEHUS C 14.10
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OJIHOM IIEPEMEHHOM, HEPABEHCTBA C OJJHOMN
MEPEMEHHON U UX CUCTEMBI

14

VYpaBHeHus u HepaBeHCTBa (9)

PemraroT iMHENHHbIE U KBaIpaTHBIE YPAaBHEHUS C
OJIHOM MEPEMEHHOI, HEPABEHCTBA C OJIHOM
IIEPEMEHHON U UX CUCTEMBI

14.10

15

VYpaBHeHus u HepaBeHcTBa (9)

PemaroT inHENHBIE U KBaPATHBIE YPABHEHMUSI C
OJIHOM IIEPEMEHHOM, HEPABEHCTBA C OJJHOU
IIEPEMEHHON U UX CHUCTEMBI

21.10

16

VYpaBHeHus u HepaBeHCTBa (9)

Pemraror iMHENHbBIE U KBapaTHBIC YPABHEHUS C
OJIHOM MIEPEMEHHOMI, HEPABEHCTBA C OJIHOM
IIEPEMEHHON U UX CUCTEMBI

21.10

2 yeTBepTh — 16 YacoB

17

Oynakuuu u rpadukn (11)

CTposT ¥ YuTarOT TpadUKu Pa3IMIHBIN () YHKIIHH,
YUTAIOT TpauKy (PyHKIHIA, OUCHIBAIOT C
MOMOIIBI0 QYHKIIUH pa3TnyHble 3aBUCUMOCTH
MEXy BEJIMYMHAMU, UHTEPIPETUPYIOT TPaPUKH
3aBUCUMOCTEHN

11.11

18

@ynkuuu u rpapuku (11)

CTposT 1 YuTAIOT rpaduKK Pa3INnIHbIN ()YHKITHIA,
YUTAIOT TpapuKK (QyHKIHHA, ONUCHIBAIOT C
MOMOIIBI0 (DYHKIMNA PA3TUYHBIC 3aBUCUMOCTH
MEX]y BETMYMHAMU, UHTEPIIPETUPYIOT rpauKu
3aBUCHMOCTEN

11.11

19

®ynkuuu u rpapuku (11)

CTposT 1 YuTAIOT TpaUKK Pa3INIHbIN ()YHKITHIA,
YUTAIOT TpaguKH QyHKIMIHA, ONUCHIBAIOT C
MOMOIIBI0 (DYHKIIMKA PAa3TUYHBIC 3aBUCUMOCTH
MEX]y BETMYMHAMU, UHTEPIIPETUPYIOT rpauku
3aBUCHUMOCTEN

18.11

20

Oyukuun u rpaduku (11)

CTposT 1 uuTaIOT rpadUKu pa3IndHbIN QyHKIMIA,
YUTAIOT Ipa@UKU QYHKIINHI, OMKUCHIBAIOT C
MOMOIIBIO (PYHKIMHA Pa3TUYHbIE 3aBUCUMOCTH
MEX/1y BEJIMYUHAMU, UHTEPIPETUPYIOT rpapuKu
3aBUCUMOCTEN

18.11

21

UwucnoBsie 1 OYKBCHHBIE
BeIpaxxeHus (13)

BrinonHsoT npeodpa3oBaHus anredpandeckux
BBIPQ)XEHUH, HAXOAT 3HaUeHUs! OyKBEHHBIX
BBIPAKEHUH, OCYIIECTBIISISI HEOOXOIUMBbIE
MIOJICTAHOBKHU

25.11

22

UucnoBsie U OYKBCHHBIE
BbIpaxxeHus (13)

BoinonHsoT npeodpa3oBaHus anredpandeckux
BBIPQ)XEHUH, HAXOAT 3HaUeHUs! OyKBEHHBIX
BBIPAKEHUH, OCYIIECTBIISISI HEOOXOIUMBIE
MIOJICTAHOBKHU

25.11

23

UucnoBsie 1 OYKBCHHBIE
BbIpaxenwus (13)

BoinonHsoT npeodpa3oBaHus anredpandeckux
BBIpQ)XEHUH, HAXOAT 3HAaUEeHUs OyKBEHHBIX
BBIPAKEHUH, OCYIIECTBIISISI HEOOXOIUMBbIE
MIOJICTAHOBKHU

02.12

24

IIpakTHueckue pacyeTsl 1o
dopmynam (14)

OcCyIIecTBISIOT pacyeTsl Mo popMyliam,
BBIPAXKAIOT 3aBUCHMOCTH MEXAY BEIMUNHAMU,
BBIYUCIIAOT 3HAYCHUA YUCJIOBBIX BBIpa)KeHI/Iﬁ

02.12

25

[TpakTHdeckue pacyeTsl Mo
dopmynam (14)

OcCy1iecTBIAIOT pacyeTsl 1o Gpopmyiam,
BBIPpAXAIOT 3aBUCHUMOCTHU MCXKAY BCINYNHAMU,
BBIUUCIISIOT 3HAYEHUS YUCIIOBBIX BBIPAKEHUH

09.12

26

IIpakTHueckue pacyeTsl 1o

OcCymiecTBIISIOT pacyeTsl 110 (popmyiiam,

09.12

15




dopmynam (14)

BBIPAXKAIOT 3aBUCUMOCTU MCKAY BCIMYNHAMU,
BBIYHCIIAIOT 3HAYCHUS YHUCIOBBIX BBIpa)KeHI/Iﬁ

27

IIpakTHKO-OPUEHTUPOBAHHBIE
3amanus (1-5)

BBINONHAIOT BEIYUCICHHS U TIPE0Opa30BaHMs,
OCYILIECTBIIAIOT IPAKTUYECKHUE PACUETHI, CTPOST U
UCCIIEYIOT MATEMAaTUYECKUE MOJIEIIH,
UCIOJIb3YIOT NPUOOPETEHHbIE 3HAHUS U YMEHUS B
IIPAKTUYECKOU NEATEIbHOCTH

16.12

28

[TpakTHKO-OpHEHTUPOBAHHbBIE
3aganus (1-5)

BbInonHAOT BEIUUCIEHNS U TIpeoOpa3oBaHus,
OCYILIECTBIIAIOT IIPAKTUYECKUE PACUETHI, CTPOST U
HCCIEAYIOT MAaTEMaTUYECKUE MOJEIIN,
UCTOJIB3YIOT NPUOOpETEHHbIC 3HAHNUS U YMCHHUS B
IIPAKTUYECKOU JESITEIbHOCTH

16.12

29

IIpakTHKO-OPUEHTUPOBAHHBIE
3amanus (1-5)

BhIMONHAIOT BEIYUCIEHHS U TIPe0Opa3oBaHus,
OCYLIECTBIIAIOT IPAKTUYECKUE PACUETHI, CTPOAT U
UCCIIEYIOT MATEMAaTUYECKUE MOJIEIIH,
UCIOJb3YIOT NPpUOOpPETEHHbIE 3HAHUS U YMEHUS B
MIPAKTHYECKON JIEeATEIbHOCTH

23.12

30

[TpakTHKO-OpHEHTUPOBAHHbIE
3aganus (1-5)

BhInonHAOT BRIYUCIEHNS U IpeoOpa3oBaHus,
OCYLIECTBIIAIOT IIPAKTUYECKUE PACUETHI, CTPOST U
HCCIEAYIOT MATEMaTUYECKUE MOJECIIN,
HCIIOJIb3YIOT IPUOOPETEHHBIE 3HAHUS U YMEHUS B
IIPAKTUYECKOU JeATEIbHOCTH

23.12

31.

[TpakTHKO-OpHEHTUPOBAHHbIE
3aganus (1-5)

BbInonHAOT BRIYUCIEHNS U IpeoOpa3oBaHus,
OCYLIECTBIIAIOT IIPAKTUYECKUE PACUETHI, CTPOST U
HCCIEAYIOT MATEMaTUYECKUE MOJECIIH,
HCIIOJIb3YIOT IPUOOPETEHHBIE 3HAHUS U YMEHUS B
MIPAKTHYECKON JIEATEIbHOCTH

28.12

32

[TpakTHKO-OpPHEHTUPOBAHHBIE
3amanus (1-5)

BbInonHAIOT BEIYKUCICHUS U TPE0Opa3oBaHusl,
OCYLIECTBIIAIOT IIPAKTUYECKUE PACUETHI, CTPOAT U
HCCIIEYIOT MATEMAaTUYECKUE MOJIEIIH,
UCHOJB3YIOT NPUOOpETEHHbIE 3HAHNUS U YMEHHUS B
MIPAKTHYECKON IEATEIbHOCTH

28.12

3 yerBepThH-18 yacos

33

[TpakTHKO-OPHEHTUPOBAHHBIE
3amanus (1-5)

BbInonHAIOT BEIYKUCICHUS U TPE0Opa3oBaHMUsl,
OCYLIECTBIIAIOT IIPAKTUYECKUE PACUETHI, CTPOAT U
HCCIIETYIOT MATEMAaTUYECKUE MOJIEIIH,
UCHOJB3YIOT NPUOOpETEHHbIE 3HAHNUS U YMEHUS B
MIPAKTHYECKON IEATEIbHOCTH

13.01

34

[IpakTUKO-OpUEHTUPOBAHHBIE
3aganus (1-5)

BhInonHAIOT BRIYUCIEHNS U TIPeoOpa3oBaHMs,
OCYLIECTBIISIOT MPAKTUYECKUE PACUETHI, CTPOST U
HCCIEAYIOT MAaTEMaTUYECKUE MOJECIIH,
HCIOJIb3YIOT IPUOOpPETEHHBIE 3HAHNS U YMEHUS B
MIPAKTUYECKOU JeATEIbHOCTH

13.01

35

['eomerpuueckue Gurypsl. Yrisl
(16)

BrinosiHseT AeHCTBUS ¢ TEOMETPUYECKUMU
¢dburypamu, pemaroT IIAHUMETPUYECKHE 3a/1a4H
Ha HaXOXJICHHE T€OMETPUYECKUX BEJIMYNH

(yr08)

20.01

36

['eomerpuueckue Gurypsl. Yrisl
(16)

BrinosiHseT AeNCTBUS ¢ TEOMETPUYECKUMU
¢dburypamu, pemaroT IIAHUMETPHUYECKHE 3a/1a4n
Ha HaXOXJICHHE T€OMETPUYECKUX BEJIMYNH

(yr08)

20.01

37

I"'eomeTrprueckue Gurypsl. Yribl

BrinosiHseT AEHCTBUS ¢ TEOMETPUYECKUMU

27.01

16




(16)

¢burypamu, pemarT JIaHUMETPUIECKHE 3a]auu
Ha HaXO0XKJI€HUE T€OMETPUYECKUX BEITUYNH

(yrmoB)

38

['eomeTpuyeckue GuUrypsbl.
Hnuns (17)

Pacnio3nator reomerpuyeckue GUrypsl Ha
IJIOCKOCTH, Pa3INyaloT X B3aUMHOE I10JIOKEHUE,
M300paXkaloT reoMeTprudeckue GUrypsl, pemarT
IJITAHUMETPUYECKHUE 3a/1a4i Ha HAXO0XKICHUE
TreOMETPUUYECKUX BEJIMYUH (JUIMH, YTIIOB)

27.01

39

['eomerpuyeckue GUrypsl.
Jomnsr (17)

Pacnio3naror reomerpuueckue Gpurypsl Ha
IUIOCKOCTH, pa3IMyaroT UX B3aUMHOE MIOJIOKEHHE,
M300pakaroT reoMeTpUyYecKre (PUTryphl, peraoT
IUTAHUMETPUYECKUE 3a/1a41 Ha HaX0XKJIEHUE
re€OMETPUUYECKUX BEJIMYMH (JUIMH, YIJIOB)

03.02

40

['eomeTpuyeckue GuUrypsbl.
Hnunst (17)

Pacrnio3nator reomerpuueckue GUrypsl Ha
IJIOCKOCTH, pa3jNyaloT UX B3aUMHOE I10JIOKEHUE,
M300pakatoT reoMeTpudeckue GUrypol, perarT
IJITAHUMETPUYECKUE 3a/1a4U Ha HAXOXKICHUE
TeOMETPUUYECKUX BEJIUYUH (JUIMH, YTIIOB)

03.02

41

[Tnomans MuOTOyTONBHUKA (18)

Pacrnio3naror reomerpruueckue GUrypbl Ha
IUIOCKOCTH, PEIAIOT MNIAHUMETPUYECKHE 3a7jau
Ha HAXOXKACHHUC I'COMCTPUUCCKHUX BCIIMUYUH
(momraneit), OCyIECTBIAIOT pacyeThl IO

dhopmyam

10.02

42

[Tnomans MuOroyroiasuuka (18)

Pacrnio3naror reomerpruueckue GUrypbl Ha
IJIOCKOCTH, PEIIAIOT IJIAHUMETPUIECKHE 3a/1a4l
Ha HAXOXKACHHUC I'COMCTPUUCCKHUX BCIIMYNH
(TutomaAeit), OCYIECTBISAIOT PACUETHI 110

dhopmynam

10.02

43

W3mepenus u Beraucienus (19)

Onpenenﬂ}oT KOOpAWHAThI TOYKH IIJIOCKOCTH,
IMPOBOAAT OIICpallK HAd BEKTOPaMHU, BBIYUCIIAIOT
MJIMHY U KOOPpAWHATBI BEKTOPA, YIoJl MCKIAY
BCKTOpaMH, CHHYC, KOCMHYC W TAHI'CHC yI'Jia

17.02

44

W3mepenus u Berancnenus (19)

Onpenenﬂ}oT KOOpAUHAThI TOYKH INIOCKOCTH,
IMPOBOAAT OIICpallK HAd BEKTOPAMHU, BBIYUCIIAIOT
MJIMHY U KOOPpAWHATBI BEKTOPA, YIoJl MCKIAY
BCKTOpPaMH, CHHYC, KOCMHYC U TaAHI'CHC yI'Jia

17.02

45

Teopetnueckue aciekTsl (20)

[IpoBoasT noKa3aTeNbHBIE PACCYKICHUS,
OIICHUBAIOT JIOTUYECKYIO MPABUILHOCTH
paccyXIeHUid, pacro3HaI0T OIIMOOYHBIE
3aKJTIOYEHUS

24.02

46

Teopetnueckue aciekTsl (20)

[IpoBoasT noKa3aTeNbHBIE PACCYKICHUS,
OIICHUBAIOT JIOTUYECKYIO MPABHILHOCTH
paccyXIeHHiA, Pacrio3HAIOT OMIMOOYHBIC
3aKITIOUCHUS

24.02

47

Teopernueckue acnexTs (20)

[IpoBoasT nOKa3aTeNbHBIE PACCYKICHNUS,
OIICHUBAIOT JIOTUYECKYIO MPABHILHOCTh
paccyXIeHUiA, Pacrio3HAIOT OMIMOOYHBIC
3aKITIOYEHUS

03.03

48

Teopernueckue acnekTs (20)

[IpoBoasT noKa3aTeNbHBIE PACCYKICHUS,
OIICHUBAIOT JIOTUYECKYIO MPABHIILHOCTh
paccyXIeHHid, Pacrio3HAIOT OMIMOOYHBIE
3aKITIOYEHUS

03.03
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49 | Cuctembl HepaBeHCTB (15) PemaroTr ypaBHeHMs1, HepaBeHCTBa U ux cucreMsl, | 10.03
50 | Cucremsl HepaBeHCTB (15) PematoT ypaBHeHus, HepaBeHCTBa U ux cucteMbl, | 10.03
51 | Cucremsl HepaBeHCTB (15) Pemaror ypaBHeHMs1, HepaBeHCTBa U Ux cucreMbl, | 17.03
52 | Cucrembl HepaBeHCTB (15) Pemarot ypaBHeHUs, HEpaBEHCTBA U X cucTeMbl, | 17.03
4 yeTBEpPTH-
53 | BepositHocTb coObiTHit (10) Haxozat BeposSTHOCTD CiTydaifHBIX COOBITUH B 07.04
MPOCTEHIINX pacyeTax
54 | BepositHOCTb coObITHIT (10) Haxopat BeposSTHOCTH CiTydaifHBIX COOBITHI B 07.04
MPOCTEHIINX pacyeTax
55 | BepositHocTb coObiTHil (10) Haxopat BeposSTHOCTH CiTydaifHBIX COOBITHH B 14.04
MPOCTEHIINX pacyeTax
56 | BepositHocTb coObiTHit (10) Haxozaat BeposSTHOCTD CiTydaifHBIX COOBITHI B 14.04
MPOCTEHIINX pacyeTax
57 | llocnenoBaTebHOCTH U Pacno3nator apudmernyeckue u reomerpuaeckue | 21.04
nporpeccuu (12) MIPOrPECCUH, PEHIAIOT 33/1a4U C IPUMEHEHHEM
(hopMyIIBI OOIIETO YWIEHA M CyMMBI HECKOJIBKHX
YJICHOB MPOTPECCHH
58 | IlocnenoBaTeIbHOCTH U Pacnioznaror apupmernueckue u reomerpuueckue | 21.04
nporpeccuu (12) MIPOrPECCUH, PEHIAIOT 33/1a4U C IPUMEHEHHEM
(opMyIIBI 00IIETO WIEHA M CYMMbI HECKOJIBKHX
YJICHOB MPOTPECCHH
59 | llocnenoBaTenbHOCTH U Pacnoznaror apudmernueckue u reomerpudeckue | 21.04
nporpeccuu (12) IIPOTPECCUH, PEIIAOT 334a4X C IPUMEHEHHEM
(hopMyIIbI 00IIIET0 YieHa U CYMMBbI HECKOJIBKUX
YJIEHOB IPOTPECCUU
60 | Pabora ¢ KIIM (uacts 1) 28.04
61 | Pabora c KUM (uacts 1) 05.05
62 | Pabora ¢ KIIM (uacts 1) 05.05
63 | Pabora ¢ KUM (uacts 2) 12.05
64 | Pabora ¢ KUM (uacts 2) 12.05
65 | Pabora ¢ KUM (uacts 2) 19.05
66 | Pabora c KUM (uacts 2) 19.05
67 | UrtoroBas arrecranus 26.05
68 | UroroBas arrecranus 26.05

MHbopMaLMOHHO -meToguueckoe obecneyeHune

1. KauaruH B.B., KayarnHa M.H. MatemaTtnyeckne TpeHnpoBoYHble 3agaHuna.M. 3ckmo, 2019

2.lanno N1.4., Nonos M.A. MaTemaTtuKa. IK3ameHaLMOHHbIN TpeHaxkep. M. «3k3ameH», 2019
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