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st obyvaroumxest 10 - 11 knaccos

ATtkapck 2023



IHosicHUTEJIBLHAA 3AIIMCKA

Pabouast mporpamma 1o Kypcy BHEYPOUHOH JesTenbHOCTH «Pelmenne 3aaad MOBBIIICHHOW CIIOKHOCTH
o MaremaTuke» it yaamuxcs 10-11 kiaccoB pazpaboTaHa Ha OCHOBE:

® @enepanbHOTO TOCYAAPCTBEHHOTO O0pPa30BaTEIBHOIO CTaHIApTa CPEeJHEro oOmero oOpa3oBaHMUS,
YTBEP)KICHHOTO TpUKa3oM MuHucTepcTBa oOpa3oBaHusi U Hayku Poccuiickoir @Denepanuu OT
17.05.2012 Ne 413 (¢ u3MEHCHHUSIMU U TOTTOJIHCHHUSIMH);

® O@enepanbHOl  OCHOBHOM  00pa3oBaTeNbHOM IpOrpamMMmbl — cpenHero oobmero o0Opa3oBaHus,
yTBEp)KJIeHHOUW mpukazoM Munnpocsemennus Poccun ot 18.05.2023 No 371 «O06 yTBepkacHUU
benepanbHON 00pazoBaTEIHLHON MPOTrPAMMBI CPEAHETO OOIIET0 00Pa30BAHUS.

[Iporpamma Kkypca BHEYypO4YHOU JeATeNbHOCTH «PelleHne 3aaad MOBBIIIEHHOW CJIOKHOCTU IIO
MaTeMaTHKE» OpHEHTHPOBaHa Ha NpUOOpEeTeHHEe NPAKTUYECKOrO ONbITa MpHU PEHIeHWH 3a1ad |
yrpaxxHeHUH. 3aauu U yNpakKHEHUs], MpeajiaraeMble B JaHHOM Kypce, Jal0T BO3MOXXKHOCTh OTpaboTaTh U
3aKpenUTh MPAKTUYECKHE HABBIKH B PEIICHHUH, YTO ITO3BOJISIET MOBBICUTH YICOHYIO0 MOTHBAIHIO 00YYaOIIIX
U MPOBEPUTH CBOU CIIOCOOHOCTH B MaTeMaTHKe, MO3BOJSET MOJATOTOBUTH OOYYaIOIIMX K MOCTYIUICHHIO B
BY3, TeM cambIM, HCKIIOYasi MPOTUBOpPEYHE MEXIY TPEOOBAaHHMSIMU CHUCTEMBI BBICHIETO OOpa3oBaHUS U
UTOTOBOW MOATOTOBKOW BBIMTYCKHUKOB yupexxaeHui cpennero oopazosanus. Kypc BY /[ «Pemenue 3agau
IIOBBIIICHHONW CJIOKHOCTM II0 MaTeMaTHUKE» — COCTaBHAas 4YacTb MaTEeMaTU4YECKOM IOJArOTOBKH
oOydaromuxcsi. OH HampaBlieH Ha TMOBBIIIEHHE KaK MHPOBO33PEHUECKOM, TaKk U OOIIEKYIbTYpPHOH
NOJTOTOBKH YUYEHHKOB, HA 3aKPEIUICHHE U yrIIyOJIeHne 3HAaHUH O BaXKHEHIINX MaTEeMAaTUYECKUX TOHATHIX U
UX CBOiiCTBax, Ha (OpPMUPOBAHUE MPAKTUYECKUX YMEHUH, CHCTEMaTH3allMI0 3HAaHUM, Ooiee cBOOOAHOE
BlajseHue marepuanom. llpemnaraemplii mpeaMeT 3afaeT «BEKTOP» HEOOXOAMMBIX M3MEHEHUH, KOTOpbIE
JOJIKHBI YYUTHIBATHCA MTPU MaTEMaTHYECKON MOATOTOBKE 00YJarOIIUXCsl.

[TpakTKyM OXBaTbIBaeT OOJBUIMHCTBO TPAAUIIMOHHBIX TEM Kypca MaTeMaTHKH, OHU JAI0TCs B Oosee
IIUPOKOM CIIEKTpe, M TMPeIyCMaTpUBaeT WHIUBUAYATU3AIMI0, IUQPepeHInannio, JUIHOCTHO —
OpPUEHTHPOBAHHBIN MOAX0J B 00y4ye€HUH MaTeMaTHKe, W HalpaBlIeH Ha pacIlupeHue, yriayolieHue 3HaHUH,
MOBBILICHUE YPOBHSI MaTeMaTUUECKOM MOATOTOBKH, 00IIEH MaTEMAaTUYECKON KYIbTYphl 00yJaromMXCsl.

JlanHbIil TpeaMeT CIOCOOCTBYET MHTETPAllMM 3HAHWN M3 Pa3IMYHBIX TE€M IIKOJIbHOro Kypca. OH
MO3BOJIMT YYE€HUKAM OOOTraTUTh apceHasl MPUEMOB M METOJIOB NPU PELUICHUH MaTeMaTHYeCKUX 3ajaad, a

BBeZIeHHE TeMbl « TeKCcTOBBIE 3a1aum» JIeNaeT KypC MPaKTUKO-OPUEHTUPOBAHHBIM.

[Tporpamma kypca «Pemienne 3ajay NOBBIILIEHHOMN CIIOKHOCTH 10 MaTeMaTHKe» paccuuTaHa Ha 34 gaca
(1 u B Hexemto) B 10 knacce u Ha 34 yaca (1 gac B Hegemnto) B 11 kiacce. toro 68 yacos.

Hean kypca:

*  OKa3aHWe MHIUBHIyaJTbHOW M CUCTEMAaTUYECKON TIOMOIIH 110 OCHOBHBIM pa3jiesiaM MaTeMaTHKU;

* 0o0ydeHHe HEKOTOPBIM METO/IaM U TIpHEeMaM PELICHUs 3a/1ay;

* Ha OCHOBE KOPPEKIMH MaTeMaTHYeCKUX 3HAaHWH oOydaromuxcs 3a Kypc 8 — 9 kiaccoB
COBEpIICHCTBOBATh TMPAKTHYECKHE HABBIKM, MAaTEeMaTHYECKYl0 KyJIbTYpy U TBOpPYECKUE
CHOCOOHOCTH yJaluxcs;



* O0oTpa0OoTKa aJropuTMOB M METOJOB pEUICHHs 3aJady 10 BBIOPAHHBIM TeMaMm,
pacuiMpeHye 3HaHWi, TOTyYEeHHBIX MPU U3YUYEHUHU Kypca MaTeMaTHKU;

¢ 3aKpCIICHHUC U PA3BUTHUC IIPAKTHYCCKUX HABBIKOB 1 YMCHHﬁ;

* IPUMEHATH IIOJIYYCHHBIC HABBIKU IIPU PEILICHUHM HECTAHAAPTHBIX 3a/1a4 B JPYIUX
JUCLHUIIINHAX.

3agauu Kypca:

- Pa3BUTb UHTCPECC U NOJOKUTCIbHYIO MOTUBAIIUIO U3YYCHUA MATCMATUKH,

- pacCUIMPUTH U YIIyOUTh IPEICTABICHUS 00YJAIOIIUXCS O IPUEMaX U METOAAX PEIICHUS
MaTEeMaTUYeCKUX 3a1a4;

- (opmupoBaHue HaBblka paOOTHl C JONOJHHUTEIbHON JIUTEPaTypoil, HCIOIb30BaHUS
pasnuyHbIX VHTEpHET-pEecypCoB;

- pa3BUTHE KOMMYHHKAaTHBHBIX M  OOIIEy4yeOHBIX HABBIKOB pabOTBl B  TpYIIIE,
CaMOCTOSITENIbHON PabOThl, YMEHHUI BECTH TUCKYCCHUIO, apIyMEHTUPOBATh OTBETHI U T.]1.

- pa3BUTHC CIOCOOHOCTH K CaAMOKOHTPOJIIO MW KOHHOCHTpalWHu, YMCHHUA IIPABUIIBHO
paclopsAUTHECSA OTBEAECHHBIM BPEMEHEM.

Ilnanupyemsie pe3ybTaThbl
JIM4HOCTHBIMHU pe3yJbTaTaMu u3ydeHHs Kypca «PemieHue 3agay MOBBIILICHHON
CJIO)KHOCTH TI0 MaTeMaTHKe» SIBJIAIOTCS CIIEAYIOLINE KauecTBa:

1) chopMHpPOBaHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTh H
CIIOCOOHOCTH O0YUAIOLIUXCSl K CAMOPA3BUTHIO M caMO00pa30BaHUIO Ha OCHOBE MOTHBAIUU K
00y4YeHMIO M MO3HAHMIO, BEIOOPY JanbHeiIIero o0pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHUpE
npodeccuii U NPOPECCHOHANbHBIX  IMPEANOYTEHUN,  OCO3HAaHHOMY  IOCTPOEHUIO
VMHAMBUAYaAJIbHON 00pa30BaTeIbHOM TPACKTOPUU C YUYETOM YCTOMYMBBIX IO3HABATENIbHBIX
UHTEPECOB;

2 COPMHPOBAHHOCTb ~ LEJIOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLIIECTBEHHON MPAKTUKY;

3 chopmMHpPOBaHHOCTP KOMMYHHMKATHBHOHW KOMIIETCHTHOCTH B OOLICHHH U
COTPYAHHMYECTBE CO CBEPCTHHKaMH, CTapmiuMd W MIaJIIMMHU, B O6paSOBaT€HBHOﬁ,
OOLIECTBEHHO TMOJIE3HOM, YyueOHO-MCCIIEOBATENbCKOM, TBOPUYECKOM U Jpyrux BHJAX
NeSITebHOCTH;

4) ymeHHe SICHO, TOYHO, TPAMOTHO HW3JIaraTb CBOM MBICIH B YCTHOW W THCHMEHHON
p€uyu, IOHHUMATb CMBICII MMOCTaBJIECHHOMN 3aaa4yd, BBICTpauWBaTb ApryMCHTALUIO, IMPUBOJIUTH
IIPUMEPHI U KOHTPIIPUMEDBI;

5 mpencraBieHHe O MAaTEMAaTHYECKOW HayKe Kak chepe ueloBeYeCcKOi NesTeNbHOCTH,
00 sTamnax e€ pa3BUTHsA, O €€ 3HAUMMOCTH JIJIS1 Pa3BUTHSI ITUBUIIN3AIINH;

6) KPUTUYHOCTH MBINUICHUS, YMEHHE pACIO3HAaBaTh JIOTMYECKH HEKOPPEKTHHIC
BBICKA3bIBAHUSA, OTIIMYATE TUIIOTE3Y OT (i)aKTa;

7) KpeaTWBHOCTbh MBIIUICHHS, MHUIIMATUBA, HAXOYNBOCTh, aKTUBHOCTh MPU PEIICHUN
anreOpanvecKux 3aad;

8 yMeHHEe KOHTPOJIMPOBaTH TIPOLECC M PE3yabTaT y4eOHOW MaTeMaTHYECKOM
JESTEIIbHOCTH;



9 cmocoOHOCTh K AMOIMOHATLHOMY BOCIIPHATHIO MaTEMAaTHYECKMX OOBEKTOB, 3a1ad,
pELIEHUM, pacCyKICHHUIA.

Memanpeomemnbimu pe3ylibTaTaMd H3ydeHUsA Kypca «PemieHue 3agad MOBBIIICHHOMN
CJIIO)KHOCTH TI0 MaTeMaTuKe» SBIseTCS (OPMHUPOBAHUE YHUBEPCAIBHBIX Y4YEOHBIX IEHCTBUI

(YV).
Pezynamuenste YY/I.

— CaMOCTOATEIBHO oO0OHapyoicuéams W opmyrupogams TpodieMy B TPYIINOBOM U
WHAUBUAYAIbHON Y4eOHOM AesITeTbHOCTH;

— @bl0BUcamMb BEPCUU PpEIICHUs IMPOOJIEMBbl, OCO3HABAaTh KOHEYHBIA pe3ynbTaT, BBHIOMPAThH
CPEICTBA HOCTIXKEHHUS LIEH U3 MPEATIOKEHHBIX WIH UX UCKATh CaMOCTOSTENbHO;

— cocmaenams (MHIWBUIYaJbHO WM B TPYIIE) IUIAH pEIIeHUs MpoOsieMbl (BBITOJHEHUS
IIPOEKTA);

— noo0bupams K Kaxaou npodieme (3a/1aue) aJleKBaTHYIO €l TEOPETUYECKYIO MOJIEIb;

— paboTasg MO NPEeNTOKEHHOMY MM CAaMOCTOSTENIBHO COCTABICHHOMY IUIAHY, UCNOIb308AMb
Hapsily ¢ OCHOBHBIMH U JIOTIOJHUTEIbHBIE CPEACTBA (CIIpaBOUHAs JTUTEPATypa, CIOKHbIE MPUOOPHI,
KOMIIBIOTED);

— NIGHUPOBaMdb CBOIO MHIANBUAYAIBbHYIO 00pa30BaTebHYIO TPAEKTOPHIO;

— pabomamb TO CaAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY, CBEpSsSCh C HUM H C LEJIbBIO
JESITEIbHOCTH, UCIPABIIsAA OIMIMOKU, UCTOJIb3YsI CAMOCTOATEIBHO MOJ00OpaHHBIE CPEACTBA (B TOM
ymcie u HrepHer);

— cBOOOJHO 101b308ambCs BHIPAOOTAHHBIMU KPUTEPUSMHU OLICHKHM M CAMOOLICHKH, UCXOJs U3
ENTM ¥ UMEIOIINXCSI KPUTEPHUEB, Pa3lindasi pe3yynbTaT | CocoObl NeCTBUI;

— B XOJI€ TIPEACTaBIEHUS MPOCKTA 0a8ams OYeHK) €To pe3yabTaTaM;

— CaMOCTOSITEIIEHO 0CO3HA8amMb TIPUYMHBI CBOETO yCIieXa WM HEYCIeXa W HAaXOAWUTh CIOCOOBI
BBIXOJ/Ia U3 CUTYAllUH HEYCIIeXa;

— ymemb oOyeHumv CTENEHb YCHEIIHOCTH CBOEW WHIMBHUIYaJbHOW 00pa3oBaTelbHOU
NesITeTbHOCTH;

— dasamb OYeHKY CBOMM JIMYHOCTHBIM KayecTBaM M YepTaM XapakTepa («KaKoB 51%»), ONPEIeIsATh
HAIPAaBIIEHUSI CBOETO Pa3BUTHUSA (KKAKUM s XOUY CTaThy», «4TO MHE JUISL TOTO HAJO CIIETAThy).

Io3nasamenvuuie YYJ/I:

— AHATU3UPOBAMb, CPABHUBAMb, KIACCUDUYUPOBamb U 0000uamsb HaKThl U SIBICHUS,

— ocywecmenams CpaBHEHHE, CEpPUALMI0 M KJIACCU(UKAIUIO, CAaMOCTOATENBHO BHIOMpas
OCHOBaHUS U KPUTEPHUH JJIsl YKA3aHHBIX JIOTUYECKUX OIEpaluil; CTPOUTh KIaCCU(PUKALUIO MyTEM
JMXOTOMHYECKOTO JeJICHUs (Ha OCHOBE OTPULIAHHUA);

— cmpoumb JOTUYECKU OOOCHOBAaHHOE pacCyXJCHHE, BKIIOYAIOIIEe YCTaHOBJICHWE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3EH;

— co30asampb MaTEMaTHYECKHE MOJIETIH;

— COCTaBJIATH TE3UCHI, PA3JINYHbIE BU/IbI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.). [IpeoOpazoBrIBaTh
uH(pOpPMaILIMIO U3 OJHOTO BUA B Ipyroi (Tabiuily B TEKCT, TMarpaMmy U Ip.);

— 8bIYUMBIBAMb BCE YPOBHU TEKCTOBOM MH(OpMAIIHH.

— YymMemb onpeoensims BO3MOXKHBIE UCTOYHUKUA HEOOXOJUMBIX CBEICHUN, MPOU3BOAMTH MOUCK
UH(pOpMaIINH, aHATU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

— TIOHMMas MO3ULMIO0 APYroro 4ejoBeKa, pasiuyams B €ro peun: MHEHHUE (TOUKY 3pEeHus),
JI0KAa3aTeNbCTBO (apryMeHTh), (DaKThl; TUIIOTE3bl, aKCHOMBI, T€OpUH. I 3TOro caMOCTOATEIHHO
UCIIOJIb30BaTh PpAa3IMYHbIE BHJbl YTEHMs (M3ydarollee, IPOCMOTPOBOE, O3HAKOMMTEIBHOE,
MOMCKOBOE), MPUEMBI CITYIIAHHUS.

— caMOMy c030aéamb WCTOYHMKM WH(POPMALMU Pa3HOrO THNA W JUIS Pa3HBIX ayAUTOpHUH,
cobmonate WH(DOPMAIMOHHYID TUTHEHY U MpaBwia WHOOPMAIMOHHOW  O€30MacHOCTH;
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— YMEembUCNOIb306amb KOMIBIOTEPHbIE ¥ KOMMYHUKAIIMOHHBIC TEXHOJOTHH KaK WHCTPYMCHT
I AOCTHUKECHUA CBOUX Heﬂeﬁ. YmeTh BI:I6I/IpaTI> AICKBATHBIC 3aJa4€ HWHCTPYMCHTAJIbHBIC
POTPaMMHO-aIapaTHBIE CPEIICTBA U CEPBHUCHI.

Komm VHUKAmMUGHbLE yy ﬂ :

— CaMOCTOATEIBHO OpeaHU306b16amb YIeOHOE B3aUMO/ICHCTBYE B TPpyIIIE (OMPEAesTh OOIIHe
1IEJIU, IOrOBapUBaThCS APYT C APYroM U T.11.);

— OTCTauBas CBOIO TOUKY 3PEHUS, NPUBOOUMb ApeyMeHmbl, TIOATBEPKast UX haKTamHu;

— B JIUCKYCCUU YMemb8bl08UHYMb KOHTPAPTYMCHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM NPUZHABAMb
OIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

— MOHUMAsI TIO3UITUIO JPYTOT0, pa3iuiams B €ro peuu: MHEHHE (TOUKY 3pEHHUs ), J0Ka3aTeIbCTBO
(aprymeHTBI), PaKThI; TUTIOTE3bI, AKCHOMBI, TEOPUU;

— yMemb B3TJISTHYTh Ha CUTYAIIUIO C MHOW TTO3ULIUU U 00208apu8amuvCsi C JIIbMHU UHBIX
MO3HIIHIA.

ngedmemnbte pe3yvivmanibl:

Pazoen Beimycknuk Hayuntcs(paszaen 1) Buvinycknux noay4um
B03MOJICHOCHb
HAYy4uUmvCs
Texcmoevie 3a0auu | — Pemath pasHble 3agaun | [Jocmuoicenue
MOBBILLIEHHOMN TPYAHOCTH, pe3ynbmamos
— AHaJM3MpOBATh YCIOBUE 33J]a4H, pazoena Il

BbIOMpaTh ONTUMAJIBHBIA METOH
pelieHus 3ajadM, paccMmarpuBas
pa3IM4yHbIe METOBL;

— CTPOUTH MOJENb PELICHUs 3aJauH,

IIPOBOAUTH JI0Ka3aTebHbIe
pacCyXJIeHHs  INpU  pELICHUHU
3ajlauy;

— pemarb  3amadyd,  TpeOyrome
nepebopa BapHaHTOB, MPOBEPKHU
YCIIOBUH, BBIOOpA ONTHMAIBHOTO
pe3ynbTarTa;

— aHaJM3UpOBaATh u
WHTEPIPETHPOBATh  TIOJTYICHHBIC
pelieHruss B KOHTEKCTE YCIIOBUS
3aJjaud, BBIOMpATh pEIICHHS, HE
MIPOTUBOpEYAIINE KOHTEKCTY;

— TIEPEBOJMTH INPHU PEIICHUU 3aJa4H
uH(popMalLMi0O U3 OIHOM (opmbl
3alKicy B APYTYIO, HCIONB3Ys MPHU
HEOOXOJIMMOCTH CXEMBEI, TaOJIHUIIbI,
rpaduku, TUarpaMmBbl.

B noscednesnou  ocusnu  u  npu
u3yueHuu opy2ux npeomemos.

— pemarh NPaKTHYECKHUE 3a7a9H U
3aJ1auu U3 IPYruX MpeIMETOB

T'eomempus — Bnagets T€OMETPUYECKUMH | — Hmemo




IIOHATUAMU IIPU PCUHICHUH 3a1a4 U

MMpOBCACHUHN MaTEMATHYCCKUX
pacCyXIeHHUI;

CaMOCTOSITENIbHO  (POPMYIHPOBAThH
orpeeneHus reOMETPUUYECKUX

¢buryp, BBIIBUTATH THUIIOTE3Bl O
HOBBIX CBOWCTBAaX M IIPU3HAKax

re€OMETPUUYECKUX ¢buryp u
00OCHOBBIBaTh HJIM OIPOBEPraTh
UX, 00001maThL WA

KOHKPETH3UPOBAaTh pe3yNlbTaThl Ha
HOBBIX Kjaccax (uryp, IpOBOJUTH
B HECJIOKHBIX CIyJasx
KJ1accu(uKanuio ¢buryp 1o
Pa3IM4YHBIM OCHOBAHUSM;
WCCIIEIOBAaTh YEPTEXKH, BKIIOYAs
KoMOMHanu (GUryp, HU3BIEKaTh,
MHTEPIIPETHPOBATH "
npeoOpa3oBbIBaTh  MH(GOPMAIIHIO,
NIPEICTaBICHHYIO Ha YepTekKax;
pemaTh 3agadd TeOMETPHYECKOTO
Colep)KaHMs, B TOM YHCIE B

CUTyaluix, Koraga AJIrOpUTM
peuieHud HE CIICAYCT SBHO U3
YyCJI0BUA, BBITIOJIHATD
HeO6XOI[I/IMBIe JJIA pEeLICHUA
3aga4un JOIIOJIHUTCIIbHBIC
MOCTPOCHMU, HCCICI0BATh

BO3MOYXHOCTh ITPUMEHEHUS TEOpEM
u GOpMyI 1JIs pelIeHus 3a/1ad;

YMETh bopmynMpoBaTh U
JIOKa3bIBaTh reOMETPUYECKHE
YTBEPKICHUS;

B noeceonesnoii scuznu u npu

uzyyeHuu Opyeux npeomemos:

COCTAaBJISATh €  HCIHOJb30BaHHEM
CBOMCTB TeoMeTpuyecKux Guryp
MaTeMaTHYeCKHEe  MOJEIH  JUId
pelieHus 3adad  [PaKTUYECKOTro
XapakTepa M 3ajad M3 CMEXHBIX

npeocmasieHue 00
aAKCUOMamu4ecKkom
Memooe;

—  81ademv NOHAMUEM
2eomempuieckue
Mecma — mouex 8
npocmpancmee u
ymMemb  NPUMEHAMb
ux 0na  peuleHus
3a0au;

- umemo
npeocmasieHuss 0
npeobpazosanuu
nooobus,
2oMomemuuu
yMemv  NPUMEHSAMb
ux npu  peuteHuu
3a0ay;

- ymems pewams
3a0aqu Ha
nIoCcKOCmu
Memooamu
cmepeomempuu;

— yMemb  NpUMEHAMb
dopmynet  06vemo8
npu pewienuu 3a0a4

Memoowt
MamemMamuxKu

JUCIIHUIIIINH, Hcciaea0BaThb
MOJTy4YCHHBIC MOJICTIH u
MHTEPIIPETUPOBATH PE3yIIbTAT
Hcnonb30BaTh OCHOBHBIE METOJBI
JI0Ka3aTelbCTBa, POBOJIUTH
JI0OKa3aTeJIbCTBO W BBITIOJHATH
OIPOBEPIKEHHE;

MPUMEHATh  OCHOBHBIE  METOJIBI
peleHust MaTeMaTHYeCKUX 3a7ay;
Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IpPUPOAE
XapakTEpU30BaTh KPAcoTy U

Jlocmuoicenue
pe3yibmamos
paszoena ll;

npUMeHSIMb
mMamemamuyeckue
SHAHUS K
UCCe008AHUI0
OKpYIHCaAIOue2o mupa




COBEPIICHCTBO OKPY>KAIOIIEro MUpa
Y MPOU3BEJICHUI UCKYCCTBA;

(moOdenuposanue
Quzuuecxux

— TPUMEHATH MIPOCTEHUIIIHE npoyeccos,  3adauu
MIPOrpaMMHBIC CpencTBa u SKOHOMUKI)
AJIEKTPOHHO-KOMMYHHUKAITUOHHBIS
CUCTEMBI npu pelIeHIH
MaTeMaTHYECKUX 3a/1a4;

—  TI0JIb30BaThCS MIPHUKJIaTHBIMUA
nmporpaMMaMd ¥ TIpOTpaMMaMH
CHUMBOJIBHBIX  BBIYMCICHUA  JJIst
HCCIICIOBAaHUS MaTEMaTHUECKUX
00BEKTOB

Dynkyuu Bnanerp TOHSTHAMU: 3aBUCUMOCTH | Jlocmuoicenue
BEeNWYMH, (DYHKIHUSA, apryMeHT | pe3yibmamos
3HaueHue  QYHKIUH,  00JIaCTh paszoena lI;
OIpCACIICHUA n MHOJXECTBO | gnrgoemb NOHAMUEM
3HAYEHUH byHKIUH, rpaduk ACUMNINOMbL u
3aBUCHUMOCTH, Tpaduk (yHKIUH, ymemo eco
Hynmu  QYHKIUH,  TPOMEXKYTKH npUMEHIMb npu

3HAKOIIOCTOAHCTBA, BO3paCTaHHUC

Ha YHCJIOBOM IMPOMCIKYTKCE,
Y6LIB3.HI/I€ Ha YHCJIOBOM
IIPOMCIKYTKCE, HauOoIIbIIEE u

HaMEHbIIee 3HAuYeHHE (QYHKIUU

Ha YU CIIOBOM IIPOMEXKYTKE,
nepuoandeckast QyHKUuUs, MEpUOI,
YeTHas W HedeTHas (YHKIUY;
YMETb IPUMEHSATH 3TU TOHATHS
IIpU PELICHUH 3a/1a4;

BIIAJICTh MOHATUSAMHU
TPUTOHOMETpUYECKHE  (YHKLUY;
CTpOUTh HX TIpauKd U YMETh
IIPUMEHSATD CBOICTBa
TPUTOHOMETPUYECKHX  (YHKLUH
IIpY PELICHUH 3a/1a4;

BIIAJICTh MIOHATHEM oOpartHas
(GyHKIUS; TPUMEHSTh 3TO MOHSATHE
IIpY PELICHNH 3a/1a4;

IPUMEHATh IIpU  PELICHUM  3aJa4
CBOWCTBAa  (YHKUMH: UYETHOCTH,
IIEPUOAUYHOCTD, OTPAaHUYECHHOCTb;

NPUMEHATh TpPU  PEIICHUH  3a]1ad

npeodpa3oBaHus rpaduKoB
(GyHKIMH.

B nosceonesnoii  owcusmu  u  npu
u3yyeHuu opyeux VueOHbIX

npeomemos:

peutenuu 3a0ay;

NPUMEHAMb Memoobl

pewenust
npocmenuux

oughghepenyuanvrwix
VDaBHeHUll Nep8ozo
U 8MOpPo20 NOPAOKO8




— ompeaensaTh 1o rpapukaMm U
UCNOJNb30BAaTh  JUIS  pELIeHUus
IIPUKJIAHBIX 3a/1a4 CBOMCTBA

peanbHbIX MIPOIIECCOB "
3aBUCUMOCTEH  (HamOombplue U
HaUMEHBIINE 3HAYCHHS,
OPOMEXYTKH  BO3pacTaHusi |
yOBbIBaHUS (YHKUUHU, TPOMEKYTKU
3HAKOMOCTOSIHCTBA,  ACHMITOTEI,
TOYKH Tepernda, Iepuos 1 T.11.);

— HHTEpIpPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOH

IIPaKTUYECKOU CUTYyalLUU;.

OTpeeNATh 1o rpaduKaM mpocTeiiime
XapaKTePUCTUKU  MEPUOAMYECKUX
MPOLECCOB B OuoJoruu,
HSKOHOMHUKE, MY3bIKE, PAJIHOCBSI3U U
ap. (amMIIuTyaa, epuos v T.11.)

Inemenmeot
MaAMeMaAMudecKko2o
ananuia

NPUMEHATh  JUISI  pElICHUs  3aja4
TEOPUIO TPEJICIIOB;
BJIAJICTh TOHATUSAMH: IPOM3BOTHAS

(GYHKIIMH B TOYKE, IPOU3BOIHAS
GbyHKIUY;

—  BBIYUCIATH MPOU3BOHBIE
JNEeMEHTapHbIX (QYHKIMH H  HX
KOMOHWHAIINI;

— HCCIIeIOBAaTh byHKIMHA Ha

MOHOTOHHOCTh M DKCTPEMYMBI;

— CTPOMUTH TpaQUKH U MPUMEHATH K
pELIeHUIO 3aJad, B TOM 4YHCIE C
napaMeTpoM;

— BIQJIeTh MOHATHEM KacaTelbHas K
rpadpuky QyHKIMM U yMEThb
NPUMEHSTh €ro TMpH PEHICHUH
3ajad.

B noeceonesnon
usyueHuu
npeomemos:

HCUBHU U NPU
opyaux VUeOHbIX

— pemarh TNPUKIAJAHBIE 3a7a4d U3
OHOoJIOrUH, ¢buzukw, XHAMUH,
SKOHOMHKH H JPYTHX TPEIMETOB,
CBSI3aHHBIE C  HCCJICIOBaHHEM
XapaKTEPUCTHK TPOIECCOB;

— WHTEPIPETUPOBATH MOTyYEHHBIC
PE3yNbTATHI

HHocmuoicenue
pe3yibmamos
paszoena ll;
Cc80000HO  81a0emb
CMAaHOapmHvIM
annapamom
MAMeMamuyecko2o
ananuza ons
BbIUUCTICHUS
NpPOU3BOOHbLIX
dyHrkyuu
nepemeHHou,
Cc80000HO
npUMEHSIMb
annapam
MAMeMamuyecKo2o
ananuza ons
uccne0o8anus
GdyHxyu u
nocmpoenus
epagukos, 6 mom
yucne ucciedo8ansl
Ha 8bINYKAOCTb,
onepuposams 8
CMAaHOapmHvIX
cumyayusx
npPOU3BOOHLIMU
BbICULUX NOPAOKO8,
yMemb  NpUMEHAMb
npu pewenuu 3a0ay
ceolicmea
HenpepvlEHbIX

dynryuii;

OOHOU




—  yMemb  NpUMEHAMb
NPUNOdHCEHUe
npOU3B00HO u
onpeoeneHH020
unmezpana K
peueHuro 3a0au
ecmecmeo3HaAHUsL,

—  81a0emvb NOHAMUAMU
emopasi
npPOU3800HAS,
BbINYKIOCHD
epaghuxa gpynxyuu u
YMemb uccie0o8ams
¢dyrrkyuio Ha
BbINYKIOCHD

HowbdE

10.

11.

12.

13.

COJAEP) KAHUEKYPCA

Bapuanuu Ha Temy «TpeyroabHuk». MeTos «KIr04eBOro TpEYrojabHUKa»
YeroipexyrojbHuk. ONOpHbIE 33/1a4U 10 TEME.

OxkpyskHOCTB. MeTo1 BCIOMOraTelIbHON OKPYKHOCTH.

I'eomeTprnyeckne MecTa TOYEK HA INIOCKOCTH. MeEToJ reOMeTpUYECKUX MECT TOUEK Ha
IJIOCKOCTH MPU PEIICHUM 3aa4.

IIponopuuonaibHOCTH, U Mogo0ue. «Metoa moAoOus» MpHU pElIeHUH 3aiad. 3aJadd o
YeThIPEX OTHOILIEHUAX B TpeyroiabHuke. Teopema Yesbl. Teopema Menenasi.
3ameuarejbHbIC TOYKH TPEYroabHMKA. TpEeyroapHUK M OKPYKHOCTH (BIMCAHHBIE,
BHEBIUCAHHbIE, OmMucaHHbie). OpTOIEHTp TpeyroyibHUKA. LleHTp Macc TpeyronbHUKA.
B3anMHOE pacnosioKeHUe «3aMedaTesIbHbIX TOYEK» TPEYrOJIbHUKA.

Bnucannble W ONHMCaHHBIE 4YeTbIPEXYrOJbHMKHM. BrucaHHble U ONHCAaHHBIE
YETBIPEXYTOJbHUKH, X CBOMCTBA U IPU3HAKHU.

3agaun Ha Jo0Ka3aTeJbCTBO. ['‘eomMeTpuyeckue METOJbl pelieHus. Amnredpanyeckue
MeTO/Ibl perieHus 3aaa4y. KoMOMHpoBaHHBIE METO/IbI PEILICHUS 3a/au.

3agaum Ha BbIYMCJIeHHe.] eoMeTpuyeckre METO/bl pelleHus. Anredpandyeckue MeTo/bl
pemieHus 3a1a4. KoMOMHMpPOBaHHBIE METO/IbI PEILICHUS 33]1a4.

Mnomamu. OOmMe TOHATUS W CBOWCTBA, (OPMYINBI IS BBIYMCICHUS ILIOIMIAJCH.
['eomeTpryeckue MeTOAbl pelleHus 3ajaad. AyreOpandeckue METO/bl pelleHHs 3ajad.
KomOuHMpoBaHHbIe METO/IbI pelIeHus 3a1ad. MeToa paBHBIX IUTOIIazei. MeTo paBHBIX
OTHOLICHMH IUlonaiel. JKCTpeMallbHbIe 3a1a4u 110 TeMme «llnomans»

IlpousBoanass u ee npuiaoxenusa. I[lonarue npousBonHon. IlpaBuia HaxoXaeHUA
POU3BOIHON. ['eoMeTprudeckuil CMBICI IPOU3BOIHONW. YETHOCTh M HEYETHOCTh (DYHKIIUH.
MOHOTOHHOCTH PYHKIMNA. DKCTPEMYMBI (PYHKITHHA.

IIpeoOpa3zoBaHue TPUrOHOMETPHYECKUX BbIpaxkeHuH. [loHsATHE CuHyca, KOCHHYca,
TaHreHca M KoTaHreHca yria. OCHOBHbIE TpPUTOHOMETpHUYECKHE ToxaecTBa. CHHYC,
KOCHHYC M TaHI'€HC CyMMBbI M Pa3HOCTH JBYX yrioB. ®Popmynsl npuseneHus. OopMyibl
JIBOMHOTO M TpOMHOro yrioB. Dopmyibl MoHWKeHUs cTeneHu. DopMylibl MOJOBUHHBIX
apryMEHTOB.

Tpuronomerpuueckne (QyHKIUM 4YMCI0BOr0 aprymeHta. @OyHKIHMHM y=sinX, y=COSX,
y=tgx, UX CBOICTBa U rpaUKH.
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14. TpuronoMeTpuuyeckue ypaBHeHHsi. MeToj BBEIEGHHUS HOBOW TepeMEeHHOW. Merton
pa3IoXKeHUs Ha MHOKHUTENH. Pelienne ypaBHEHH ¢ TOMOIIBIO Pa3InYHbIX (POPMYIL.

®opMbl IPOBEACHUS 3AHATHIA:
[TpakTuKyMm, rpynmnoBasi U caMOCTOsITeNIbHAs padoTa.

DopMbl KOHTPOJIS:
Texymuii KOHTPOJIb: TECTOBBIE PA0OTHI, CAMOCTOSATEIBHBIC PAOOTEHI.

TEMATHYECKOE INTAHUPOBAHHUE

Ne HasBanue TemMbl KoauuectBo | KoinuecTBo
gacos B 10 yacoB B 11
KJjacce KJjacce

1 Bapuanuu Ha temy «TpeyroiabHuK». 2

2 UYeTbIpexyrojlbHUK 2

3 OKpyXHOCTB 2

4 ['eomeTpryeckue MecTa TOUYeK Ha MIIOCKOCTH. 1 3

5 [TponopiimoHaIbHOCTD U TTOA00HE. 2 3

6 3amMeuvareNbHbIC TOYKH TPEYTOJIbHUKA. 3

7 BriucanHbIe U ONUCAHHBIC YE€THIPEX yTOIbHUKH 2

8 3agaun Ha TOKa3aTEIbCTBO. 2 4

9 3agaun Ha BEIYHCIIEHUE 3 4

10 ITnomau. 3 4

11 | IIpousBoaHAS U €€ MPUIIOKCHUSI. 3 3

12 | [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 2 3

BBIPAKCHUI.
13 | Tpuronomerpuueckue GyHKIMH YUCIOBOTO 3 3
apryMeHra.

14 Tpuronomerprueckue ypaBHEHHs. 4 4

HUTOI'O 34 34
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