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1. losicHUTEJIbHAA 3aNIMCKA AKTYaJIbHOCTDH POrPaMMBbI

CoBpeMeHHBIN 3Tan OOIIECTBEHHOTO PA3BUTHUS XaPAKTEPHUIYETCS PSIOM
OCOOCHHOCTEH,  NPEIBSABIAIONIMX  HOBBbIE  TpeOOBaHUS K  LIKOJIBHOMY
oOpazoBanuo. DegepanbHblil TOCyAapCTBEHHBIM 00pa30BaTeIbHBIN CTaHIAApT
OCHOBHOTO 00I1ero o0pa3oBaHUs OMNpPENETUI HOBbIE MOAXOAbl K IIEJSM,
collepKaHuI0 OOy4YeHHs M pe3yjibTaTaM OCBOCHHS OOYYalOIMMHUCS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHus. YMEHHE
YYAIINXCSl CAMOCTOATENIBHO YUYUTHCSI CTAHOBUTCS OJTHUM W3 OCHOBHBIX KPUTEPHUEB
YCHEIIHOCTH 00pa3oBaTENbHOM CHUCTEMBI, TaK KaK TOJbBKO OHO MOXET
rapaHTUPOBATh BBIMYCKHUKAM IIKOJ YMEHHE ONPEAEHSATh CMBICH CBOEH
npopecCHOHATBLHON ~ JIEATETFHOCTH W COLMAIbHYI  3alUIIEHHOCTh  Ha
coBpeMeHHOM pbiHKe Tpyaa. CormacHo PI'OC BHeEypouyHas [OESTEIbHOCTh
ABJISCTCSI, OOHUM W3 HHCTPYMEHTOB JOCTHXKEHUS IJIAHUPYEMBIX JIMYHOCTHBIX,
MPEAMETHBIX U METANPEAMETHBIX PEe3yJIbTaTOB 00pa30BaHUs MIKOJILHUKOB.

JlaHHas mporpaMMa BHEYPOUYHOHW JEATEIbHOCTH «MaremaTuka JJjisi BCeX»
neJjaroruyecku  mernecooOpasHa, €€  peanu3amus  CO3/1aeT  BO3MOXHOCTb
Pa3HOCTOPOHHETO PACKPBITUS HMHIUBUAYAIbHBIX CIIOCOOHOCTEH MIKOJIHLHUKOB,
pa3BUTUS HMHTEpPECA K Pa3IMYHbIM BUJAM JESATEIBHOCTH, KEJAaHWUS aKTUBHO
y4acTBOBaTh B MPOJAYKTHUBHOM JEATEILHOCTH; OyIET CIIOCOOCTBOBATH Pa3BUTHIO
MBICJIUTENILHBIX ONIEPAIMI U 00IIeMY UHTEIUIEKTYaIbHOMY Pa3BUTHIO.

OcCHOBHBbIC TNPUHUMIBI peaau3allid [OporpaMMbl —  HAy4YHOCT,
JIOCTYITHOCTh, TOOPOBOJBHOCTh, CYOBEKTHOCTD, NEATCIIbHOCTHBIM U JTMYHOCTHBIN
MOJXO0/bl, MPEEMCTBEHHOCTh, PE3YyJIbTATUBHOCTh, MAPTHEPCTBO, TBOPYECTBO U
yCIex.

Onucanue coep:kaHusl MPOrpaMMbI

[IporpamMmma BHEYpOUYHOM AEATENBHOCTH 10 MareMaTtuke «Maremaruka s
Bcex» s 9 kimacca HanpasieHa Ha peanusanuio @I'OC O0O0.

JlanHasi mporpaMMa BHEYPOUYHOM ACSTEIBHOCTU IMO3BOJUT 00yYaronuMcs
IIy0Ke W3Yy4YUTh BOMPOCHI IIKOJBHOTO Kypca MAaTeéMaTUKH U BOIPOCHI,
BBIXOJSIIMNE 32 pPaMKH IIKOJbHOW TMPOTrpaMMbl, MOJYYUTh IE€JIOCTHOE
MPEACTABICHUE O MATEMATUYECKON HAYKE.

[Iporpamma y4YuTHIBa€T BO3PACTHBIE W WHIWBHAYaJbHBIE OCOOEHHOCTHU
BOCBbMHUKJIACCHUKOB. C 3TOM 1EJIbI0 BKJIKOYEHBI TAKUE BUJIbI JICSITEILHOCTH, KaK
WCCIICIOBAHUE, TMPOCKTUPOBAHUE, TMPE3CHTAlUs, OSKCKYypCHUs, MEAUa-MOCT,
nyonukanuu. [IporpamMmma TMO3BOJUT HCMONIB30BAaTh IOJTYYCHHBIC 3HAHUS Ha
MTPAKTHKE.

Peammzanus kypca «Marematuka MUIsI BCEX» JOJDKHA COAEHMCTBOBATH
Pa3BUTHIO Yy JETell MaTeMaTH4YeCKOTO o0pa3a MBINIJICHUS: KPAaTKOCTH pEeUH,
YMEJIIOMY  HCIOJB30BAHUI0  CUMBOJIMKH,  NPABWIBHOMY  IPUMEHEHHIO
MAaTEMATHYECKOW TEPMUHOJIOTUU U T.]I.

HoBu3Ha mnporpamMmbl COCTOMT B TOM, YTO KypC HalpaBi€H Ha
yrayOjieHue W pacliMpeHue 3HAHWM ydalluxcs MO0 MaTeMaTHKe, Pa3BUTHE HX
TEOPETUYECKOTO MBILIIEHUS U JIOTUYECKON KYJNbTYphl. B X0one peanuszanuu Kypca
«Marematuka Juisi BceX» O0OydYarolmuecs MOJy4aroT BO3MOXHOCTh HW3Y4EHHS
HOBBIX METOIOB



pelieHrs yuyeOHbIX 3a/1a4, U BMECTE C TEM MOBTOPSTH U 3aKPEIISTh 3HAHUS,
IIOJTyYEHHBIE PaHee.

[Ipu cocraBnenuu pabodeil mporpaMMbl BHEYPOUHOH JEATEIHHOCTH IIO
MaTeMaTHKE YYMUTBIBAJICSI TOT (akT, uyto mpu cpaue OI'D mo maremaruke
0Oy4aroluecs: UCHBITHIBAIOT TPYAHOCTU IPHU PELIEHUH T'€OMETPUYECKUX 3ajad.
[TooToMy OCHOBHOE€ BHUMaHHE YJEIEHO YIIYOJEHUI0O M  PacIIUPEHHIO
TEM:

«Teopema Iludaropa», «Ilnomane», «lIponopuoHanbHBIE OTPE3IKNY,
«[Togobue TpeyroabHUKOBY.

C nenbro BbIpaOOTKM yMEHUS pellaTh 3aJa4d MOBBIIIEHHOW CIOKHOCTH U
MOJITOTOBKU OOYYAIOMIMXCS K YCIEIIHOMY YYacTHIO B OJIMMIIMAAX, B IPOrpaMMy
BKJIFOUEHBI U30paHHBIE BOMPOCHI OJIUMITMATHON MAaTEMATUKH, KaK:

- TEOpUs AEIUMOCTH;

-JIOTMKa BBICKA3bIBAHUI;

-npuHIMI J{upuxiie u Ipyrue.

IIpy opraHusanuy 3aHATUM NPEAINOIAracTCs HCIOJIb30BAHUE PECYpPCOB
WNHTepHET, MHTEPAKTHUBHOM 0O0pa30BaTEIbHONW OHJIAWH-TUIAT(QOPMBL «YUH.pY»,
noprana «Pemry OI'D» u np.

IleneBoe  HampaB/ieHHe  NpPOrpaMMbl:  Hay4HO-TIO3HABaTEJIHHOE,
OOIIENHTEIIEKTYaTbHOE.
[ea» mnporpamMmbl — CO37aHWE YCIOBHHA Ui TIOBBIICHUS YPOBHS

MaTeMaTHYECKOr0 Pa3BUTUS  OOydaromuxcs, (OpMHUPOBAHUS JIOTUYECKOTO
MBIIIJICHUSI TIOCPEICTBOM OCBOCHHMSI OCHOB COJICPKAHUSI MaTEMaTUYECKOU
NesATeIbHOCTH, (DOPMUPOBAHKE YCTOMUYUBOTO MHTEpPECA K MPEAMETY MaTeMaTHKa.

3apaun:

— YBEJIIMYUTh OOBEM JIOMOJIHUTENBHBIX 3HAHUM MO MaTeMaTHKE;
pa3BUTH Te€OMETPUUYECKYIO 30pPKOCTb, UHTYUIIHUIO, TeOMETPHUECKOE
BOOOpaKEHUE;

— (dbopMHpPOBAaTH HABBIKM CAMOCTOSITEIPHOW pPabOTHI M TIPHEMOB
YMCTBEHHBIX  oOmepamnuii  (aHanu3, CHHTE3, CpaBHEHHE, 00oO0IieHue,
KJaccu(ukaiys, aHajaorus), yMeHust 00 [yMbIBaTh U IJIAHUPOBATHh CBOU JICHCTBUS,

- pa3BUBATh BapPHATHBHOCTH MBINUICHUS, BOOOPAKECHUS, YMECHUS
apryMEHTUPOBATh CBOW BBICKA3bIBAaHUS M BBICTpAWBaTh YETKHE JIOTHUECKHEC
pacCyXICHHS,

- MOBBICHTH UHGOPMAITMOHHYIO u KOMMYHUKATHUBHYFO
KOMIIETEHTHOCTh 0Oyuaromuxcs 9 kiacca.

MecTo nporpaMmsl B y4eOHOM IJIaHe:

[Iporpamma peanusyeTrcs B paMKax OCHOBHBIX HANPaBICHUN BHEYPOUYHOU
nesitenbHOCTH, onpeneneHHbx @I'OC u HampaBiieHa Ha OOIIEUHTEIUICKTYaIbHOE
pa3BUTHE 00YUYaAIOLTUXCA.

[Iporpamma paccuutana Ha 34 daca B Toj] ¢ IpOBEJIEHUEM 3aHATHI 1 pa3 B
Hegemo. ConepkaHUe MPOrpaMMbl OTBEYaeT TpeOOBAaHUSAM K OpraHU3ALMU
BHEYPOYHOM J1€ATETbHOCTH.

IIpumeHsieMble TeXHOJOTUM OOyYeHMsI: TEXHOJOTUs Pa3BUBAIOLIETO
OOy4YeHHsI, TEXHOJIOTHSI MPOOJIEMHOTO OOyYeHHMs, TEXHOJIOTHS WHTEPAKTUBHOTO



oOy4eHHUs.

MoTuBanOHHBIE IPHEMBI: CO3/IaHNE CUTYyallUHU yCIIeXa, ITOJO0KUTEIbHBIN
OMOLIMOHAJIBHBIN HACTPOM, COTPYIHHMYECTBO YUYWTENS W YYECHHKA, YYEHUKA U
YUEHUKA, TpUBJICYCHHE  OOydaloluXxcs K  OLEHOYHOW  JAEATEIbHOCTH,
3aHMMATENbHOCTh O0YUEHUs, CO3AaHNUE MTPOOIEMHBIX CUTYallUi, TPUMEHEHUE MEP
HOOUIPEHUs, HAIJAJHOCTh, Pa3BUTHE y YyYalIerocsl >KeJIaHWs ObITh IOJIE3HBIM
0O0IIECTBY, BO3MOXKHOCTh OMYOJIMKOBATh CBOIO TBOPUYECKYIO padoTYy.

OpranusaumoHubie  (opMbl  O00y4YeHMs: WHIMBUAYAJIbHO-TPYIIIIOBas,
IPYINOBasi, KOJJIEKTUBHAS.

2. O01mas XapaKTepUCTHKA Kypca BHEYPOUHOIi esiTe IbHOCTH

[Iporpamma BHEypouHOW JesATeNbHOCTH «MaremaTuka s BCEX»
paccuntana Ha 1 yac B Henento (o 40 munHyT) 349aca B roj.

IlesieBoe  HampaBjJeHHe  NPOrpaMMbl:  HAy4HO-IIO3HABATEJIbHOE,
OOIIEMHTEIUIEKTYaIbHOE.

IIporpamma cocraBiieHa C Y4YE€TOM 3allpOCOB POJUTENEH W HHTEPECOB
pebEHka, opueHTHpOBaHa Ha oOydaromuxcs 9 kiacca U MOXKeT ObITh peann30BaHa
B pa0oTe megarora Kak C OTAEIBHO B3SAThIM KJIACCOM, TaK W C TPYIION
oOyyarommxcsi W3 pa3HbIX kiaccoB. I[lporpamma paccuumtana Ha 1 rom.
OnTtuManbHOE KOJIMYECTBO JETE€d B TPyNIle I YCIEIIHOIO YCBOECHUS
nporpammsel 15 venosek. IIporpaMma cooTBETCTBYET 00ILIEMY YPOBHIO Pa3BUTHS
Y TTOATOTOBKH yYalllUXCs JTaHHOTO BO3PacCTa.

3. JInuHOCTHBIE H MeTanpeMeTHbIE Pe3yJIbTAThbl 0CBOECHHS
Kypca BHEYPOUYHOIl 1eATeJJbHOCTH

JINYHOCTHBIE pe3y/IbTaThl:

1) BocmHMTaHWE POCCHUHCKOW TPAXKTAHCKOW HMICHTHYHOCTH: MATPHUOTU3MA,
yBaxeHus1 K OTeyecTBy, OCO3HAHMS BKJIaJla OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CHOCOOHOCTH
oOydJarommxcsi K CaMOpPa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIUU K
OOyYEHHIO U TIO3HAHUIO;

3) oco3HaHHBIH BBIOOp W TIOCTPOCHHWE MAajbHEHINEH WHIUBUIYyaTIbHON
TpaekTopur oOpa3oBaHHUs Ha 0a3e OPUEHTUPOBKM B Mupe npodeccuii u
poEeCCHOHANBHBIX TMPEANOYTEHUH € Y4YETOM YCTOWYHMBBIX IMO3HABATEIbHBIX
WHTEPECOB, a TaKKe HAa OCHOBE (POPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHHS K
TPY- 11y, Pa3BUTHUE OMbITA YYaCTUS B COLIMATBHO 3HAYUMOM TPY/E;

4) yMeHWE KOHTPOJHMPOBaTh MPOIECC U pe3yabTaT Y4eOHOH U
MaTEMaTUYECKON AESITEIbHOCTH;

5) KpUTHUYHOCTH MBIIUICHHS, WHHUIMATHBA, HAXOMIYMBOCTh, AKTUBHOCTH
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

MertanpeaMeTHblie pe3yJbTAThI:

1) yMmeHue camMOCTOSTEIFHO OMPEIEIIATh eI CBOETO OOYyYeHUs, CTaBUTh
u GopMynupoBaTh Ijig ceOs HOBble 3a7auyd B yu€Oe, pa3BUBATh MOTHUBHI H



MHTEPECHI CBOEH MO3HABATEIBLHOM JIEATENbHOCTH;

2) yMEHHE COOTHOCHUTH CBOMW JICHCTBHS C IUIAHUPYEMBIMHU PE3yJbTaTaMHU,
OCYUIECTBJISTh KOHTPOJb CBOEH JESATENBHOCTH B TMPOIECCE JAOCTUKEHUS
pe3ynbTaTa, ONpeAesiaTh ClIOCOObI JEHCTBUN B paMKaX MPE/I0KEHHBIX YCIOBHM U
TpeOOBaHMI, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBUM C M3MEHSIOUICHCS
CUTYyallUEH;

3) yMeHHe ompeesATh MOHITHS, CO37aBaTh OOOOIICHHMS, YCTaHABIIMBATH
aHAJIOTUH, KIAacCU(PHUIMPOBATh, CAMOCTOSTEIHLHO BHIOMpPATh OCHOBAaHHUS U
KpUTEPHUH IS KiIaccu(puKaIum;

4) yMeHWe YyCTaHaBJIMBATh NPUYUHHO-CJICIICTBEHHBIC CBS3HM, IMPOBOIUTH
JTOKa3aTelIbHOE PACCYKIAEHUE, YMO3aKIIoueHHE (MHAYKTUBHOE, ISTyKTUBHOE U T10
aHAJIOTUH) U JIeJIaTh BHIBOJIHI;

5) pa3ButHEe KOMIIETEHTHOCTH B obyactu WCTIOJIb30BAHUSA
MH(POPMAITMOHHO- KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) mepBOHAYAJIbHBIC MPEACTABICHHUS 00 MICSIX M O METOJaX MaTeMAaTHKH
KaKk 00 YHHUBEPCAJIbHOM SI3bIKE HAyKHM W TEXHUKH, O CPEACTBE MOJEIUPOBAHUSI
SABJICHUM U IIPOLIECCOB;

7) yMeHWE BHICTh MATEMAaTHYECKYIO 3aJlady B KOHTEKCTE MpPOOJEeMHOU
CUTYyalluu B IPYTUX JUCHUIUIMHAX, B OKPYXKAIOIICH KU3HU,

8) yMeHHMe HaXOIUTh B  PA3IUYHBIX HMCTOYHUKAX HHGPOPMAIIHIO,
HEOOXOAUMYIO JJI PEIICHUsS MAaTEMaTHYECKUX MpoOJeM, U TMPEACTaBIATh €€ B
MOHATHOM (hopMe, TPUHUMATh PEIICHUE B YCIOBUSX HETOTHOW WIJIM U30BITOYHOM,
TOYHOMW WJIM BEPOSATHOCTHOM MH(OPMAIIUU;

9) ymMeHHWe TOHMMAaTh U HCIOJb30BaTh MaTEMATHYECKHE CPEICTBA
HATJISIIHOCTH  (YepTexu, TaONUIbl, CXeMbl H Jp.) M WUIIOCTPAIUHy,
WHTEpIIpeTaliy, apryMeHTallUH;

10) yMeHHME BBIABUTATH THIIOTE3bl NMPH PEIICHWH 3a7adyd W I[OHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

11) moHMMaHKWE CYIIHOCTH aJITOPUTMHUYCCKHX MPEANUCAHUNA W YMEHHUE
JeWCTBOBATh B COOTBETCTBUU C MPEJJIOKEHHBIM AJITOPUTMOM.

IIpenmeTHbIe pe3yabTaThl:

1) dopmupoBanue mpeacTaBICHU 0 MaTeMaTHKe Kak O METOJIC TTO3HAHUS
JeWCTBUTEILHOCTH, TTO3BOJISIOIIEM OMUCHIBATH U U3yYaTh pealIbHbIC MPOIECCH U
SBJICHUS: OCO3HAHWE PpOJM MaTeMaTUKH B pa3BUTUU Poccum u  Mupa;
BO3MOXXHOCTh TMPUBECTH MPUMEPHl U3 OTEUECTBEHHOW W BCEMHPHOW HCTOPUU
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE yMEHHH paboTaTh C YYCOHBIM MAaTEMATHYECKHM TCKCTOM,
TOYHO M TPAMOTHO BBIpakaTh CBOU MBICIH C MPUMEHEHUEM MAaTeMaTUYeCKOM
TEPMUHOJIOTHM W CHMBOJIMKH, TMPOBOJUTH KIACCU(DUKAIIUU, JIOTUUECKHE
000CHOBaHUS, TOKA3aTEIHCTBA MATEMATUIECKUX YTBEPKICHUMH;

3) pelieHHe CIOKETHBIX 3a/lad Pa3HBIX TUIIOB Ha Bce apudmeTHdeckue
JICUCTBUS;

4) pa3BUTHE TIPEICTABICHWA O YHCIAC W YHUCJIOBBIX CHCTEMax oOT
HaTypaJibHBIX JO JCHCTBUTENBHBIX YHCEN; OBJIAJICHUE HABbIKAMHU YCTHBIX,
MUCbMEHHBIX, MHCTPYMEHTAIbHBIX BHIUYMCIICHU;



5) omnepupoBaHHE NOHATHUAMH: PALNUOHAIBHOE YHUCIO, UPPALUOHAIBHOE
YUCJI0; MHOECTBO, JJIEMEHT MHOXKECTBA, IMOAMHOXKECTBO, NPUHAIJIEKHOCTD,
HAaXOXJEHUE TIepeceyeHusi, OObEAUHEHMS] TMOJAMHOXKECTBA B MPOCTEHIINX
CUTYyalusX;

6) wHCIOJB30BaHKME CBOMCTBA YHCEI M 3aKOHOB apU(PMETHYCCKUX OTepariii
C YWCIaMH TIpU BBIIIOJHEHWHW BBIYUCIICHUW: WCIOJIb30BaHUE IPU3HAKOB
JEIUMOCTA TPHU BBIIOJHEHUM BBIYMCICHUN W PEUIEHUU 3a/ay; BBINOJHEHUE
OKPYIJICHHS YUCENI B COOTBETCTBUU C NPABUIIAMH; CPABHEHUE YMCEI; OLIECHUBAHHE
3HAYEHHUS KBAJPATHOI'O KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0 YUCIIA;

7) BBINIOJHEHUE TMPEeoOpa3OBaHMUU ISl BBIYUCICHHS 3HAYCHUH YHCIIOBBIX
BBIPOKECHHI, COJEPKALIMX CTENEHU C HaTypalbHbIM IOKA3aTeJeM, CTEIEHH C
LEeJIbIM OTPULATEIbHBIM IOKA3aTeNIEM; BBINOJHEHUE MPeoOpa3OBaHU LETBIX,
JTPOOHO - PAIMOHATBHBIX BBIPAKEHUM U BBIPAKEHUN C KBAJPATHBIMU KOPHSIMU;
peliaTh JIMHEWHBIE, KBaJApaTHbIC YPAaBHEHMs, HEPABEHCTBA U HUX CHCTEMBI,
n300paxaTh PEIICHUs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MpsAMOiL;

8) oBmameHwe cuUCTeMOW (DYHKIIMOHAIBHBIX TOHSATHH, Pa3BUTHE YMEHUS
UCIOJIB30BaTh (YHKIMOHAJIBHO-TpapUUecKue MpeICTaBICHUs ISl PELICHUs
MaTeMaTUYECKUX 3a7ad, IUI1 ONUCAHMWS W aHaau3a peajbHbIX 3aBUCUMOCTEHU:
OIPEIECIICHUE IIOJIOKEHHs TOYKHU 10 €€ KOOpAMHATaM, KOOPAMUHATHI TOYKU II0 €€
MOJIO)KEHUIO Ha IUIOCKOCTH; HAaXOXJEHUE Mo Tpaduky 3HA4YeHUH (QYHKIUH,
o0nacTu ompejieneHusi, MHOXKECTBa 3HAYEHUM, HyJed (YHKIUH, MPOMEKYTKOB
3HAKOIIOCTOSIHCTBA, MPOMEXYTKOB BO3pAacCTaHUS W YObIBaHHWS, HAaWOOJBIIETO U
HAaMMEHBILIETO0 3HAa4YeHUs (PYHKIUU; TMOCTpOeHUWE rpaduKka JIMHEHMHOW W
KBaJpaTUYHON (PYHKIIMI; HCIOJIH30BAHUE CBOMCTB JUHEWHOW W KBaJApaTUYHOU
GyHKUMNA U UX rpadMKOB MPU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB;

9) dopmupoBaHHE MPEICTABICHUS O CTATHCTUYCCKHX XapaKTEPHCTUKAX,
BEPOSITHOCTH CIYyYalHOTO COOBITUS; PEIICHHE MPOCTEHIINX KOMOMHATOPHBIX
3a/1a4; OMNPENEIICHHE OCHOBHBIX CTAaTUCTHYECKUX XapaKTEPUCTUK YHCIIOBBIX
HAOOPOB; OIICHUBAaHHE U BBIYHUCICHHE BEPOSITHOCTU COOBITUS B MPOCTEHIINX
CIIy4asiX;

10) pa3BuTME yMEHHHM IPUMEHATH W3YYCHHBIE IIOHATHS, PE3YyJIbTATHI,
METOABI [UI PELICHMs 3a1ad IPAKTUYECKOIO0 XapakTepa M 3a1ad M3 CMEKHBIX
JUCHUIUIMH C MCIOJIb30BaHUEM MPU HEOOXOJIUMOCTH CIPABOYHBIX MaTEpHUAJIOB,
KOMIIBIOTEPA, MI0JIb30BAThCS OLIEHKOW U MPUKUIKOM MPU MPAKTUYECKUX pacyETax:
pacro3HaBAaHUE BEPHBIX M HEBEPHBIX BBICKA3bIBAHWI; OLICHUBAHHE PE3YJIHTATOB
BBIYMCJIEHUW TTPU PELICHUM MPAKTUYECKUX 3a7a4; BBIIOJIHEHUE CPABHEHHUS YNCEI
B PEAJIbHBIX CUTYAIUX;

11) oByazicHUE TEOMETPUUECKUM SI3bIKOM; PAa3BUTHE YMEHUS MCIIOJIb30BATh
€ro JJIsl ONMMCAHUs IPEIMETOB OKPYKAKOIIEr0 MUPA; Pa3BUTHE NPOCTPAHCTBEHHBIX
NOpEICTaBICHUNA, W300pa3UTEIbHBIX  YMEHHUH, HaBBIKOB T'€OMETPUUYECKUX
MOCTPOCHUH; ONEPUPOBAHUE MOHATHAMH: (UTYpa, TOUKA, OTPE3OK, MpsAMas, IyY,
JIOMaHas, yroj, MHOIOYIOJIbHUK, TPEyTOJbHUK W  YETBIPEXYIOJIbHHUK,
OPAMOYTOJBHUK M KBajpaT, OKPYKHOCTb H  KpyI, HPSIMOYTOJIbHBIN
napajuienenunen, Kyo, map; nu300paxkeHHe H3y4aeMbIX (GUTYp OT PYKH U C
ITOMOIIBIO JINHEUKU U LUAPKYJIS.



12) opiazicHue yMEHHMEM pellaTh JIOTMYECKHE 3aJayd, 3aliChIBaTh
CJIOHBIE BBICKA3bIBAHMS, (POPMYIHPOBKU TEOPEM, aKCUOM, HCHOJb3Yysl CUMBOJIbI
anreOpbl U JIOTHUKW; YMETh NPUMEHSTh rpadbl U IpuUHIUN upuxie npu peleHuu
3azay.



4. ConepskaHue Kypca BHEYPOYHOM eAITEJIbHOCTH € YKA3aHUEM XaPAKTEPUCTUKH OCHOBHBIX BH/I0B
AeSITeJIbHOCTH YYeHUKA (HA YPOBHE Y4eOHBIX eiiCTBHI)

Coneprkanue yueOHOro MaTepuana

XapakTepucTUKa OCHOBHBIX BUJIOB JACSATEIHLHOCTH yUE€HUKA (HAa YPOBHE

sioruku. Teopus umces. Jlornka BbICKa3bIBaHHIA.
J{narpammbl Ditsiepa- Benna. [IpocTeie u cioxxHbIe
BBICKA3bIBAHUS. 3amaud Ha KOMOMHAIUK |
pacnionoxenue. [I[puMeHenre Teopun AEIUMOCTU K
PEIICHUIO OJIMMIHMAJAHBIX M KOHKYPCHBIX 3ajad.
3asaun Ha JEIUMOCTb, CBSI3aHHBIE C PA3JI0KEHUEM
BhIp@KCHHN Ha MHOXUTeNH. CTeneHb Yucha.
YpaBHEeHHE ~ TEpBOM  CTENEHU  C  JABYMs
HEU3BECTHBIMU B IEJNbIX uyuciax. [pader B
pemennn 3aaa4. [Tpunmun Jupuxie.

i\ y4EOHBIX
JeVCTBUI)
1. Tema 1. DiaeMeHTBI MaTeMAaTHYECKOM OnepupoBarh MOHATUAMU: OIPEEIECHUE, TEOPEMA, AaKCUOMAa, MHOXECTBO,

XAPAKTCPUCTHUKU MHOXKCECTBA, JJICMCHT MHOXCECTBA, IIYyCTOC, KOHCYHOC H
0OEeCKOHEUYHOE MHOXECTBO, ITIOAMHOXCCTBO, IPHUHAAICKHOCTHb, BKIHYCHHC,
[PABCHCTBO MHOXCCTB; I/I306pa)KaTL MHOXKCCTBA M OTHOHIICHHEC MHOXCCTB C
IMOMOIIBKO KPYI'OB Bﬁnepa; ONpeaACIIATh ITPUHAMJICIKHOCTD JICMCHTA MHOXKECTBY,
O6’I)€III/IHCHI/IIO U TCPCCCUCHUIO MHOKCCTB, 3aaBaTb MHOXKXCCTBO C IMOMOIIBIO
MCPCUUCIICHUA JOJICMCHTOB, CJIOBCCHOI'O OIIMCAaHUsA; OIICPpUPOBATH ITOHATHUAMMU:
IBBICKa3bIBAHUC, HCTUHHOCTD u JIOKHOCTD BBICKAa3bIBaHUA, OTpUIIaHUC
BBICK3.3BIB8.HI/II>'I, ornepanru HaA BbICKA3bIBAHUSAMU: U, WA, HE, YCJIIOBHbIC
IBBICKa3bIBaHU (I/IMHJII/IKaHI/II/I); CTPOUTH BBICKAa3bIBaHUs, OTpUuLaHuA
BBICKa3bIBaHU. B HOBCGI[HGBHOﬁ JKU3HU U IIPpU U3YUCHUHN JAPYIrUX IPEAMCTOB:
CTPOUTH LCITOYKU YMOBaKJHO'-IeHI/II\/JI Ha OCHOBC HCIIOJIb30BaHUA IIPABUJI JIOTUKH,
IMCIIOJIB30BAThb MHOXXCCTBA, orcpanuun C MHOXCCTBaMH, HX rpa@nquKoe
MPCACTABJICHUEC JJIs1 OITMCAHUA PCAJIbHBIX TPOICCCOB U SIBIICHU.

Tema 2. Ilpouentsl. OCHOBHBIE 3a/a4U
HA MNpoOLEeHTHI. PerieHrne OCHOBHBIX 3a/Jady Ha
MPOLICHTHI: a) HaXOXJAEHUE INPOLIEHTa OT Yucia
(BeniMuMHBI); ©) HAXOXKACHHWE 4YHCIa IO €ro
MIPOLIEHTY; B) HAXOXJAECHHUE ITPOLIEHTA OJJHOTO YUCIIa
oT JIPYroro. Apudmernueckue u

aﬂre6pa1/1quKI/Ie IMPUCMBI pCHICHUS 3a1a4.

Pa3pacHATh, 4TO Takoe «OIMH MpouUeHT». lIpeAcTaBiATs NPOLEHTHI B
BHJI€ JCCATUYHBIX JpoOel M JecATUYHbIe Opo0u B BHjE MpoleHTOB. HaxomuTs
IPOLEHT OT YMCJA, YUCJIO IO €ro NPOLEHTaM, MPOLEHT OJHOI0 4YHucia OT
mpyroro. [ToscHITh U 3anmuchiBaTh (HOPMYITY CIOXHBIX MPOIEHTOB. [IpoBOaUTH
MPOLIEHTHBIE PACYETHI C UCIIOJIB30BAHUEM CIIOKHBIX ITPOLIEHTOB.




Tema 3. TexcroBble 3agaun. 3aj7adyud Ha
CMECH, CIUIaBbl, pacTBOphl. KOHIEHTpanus
BEILIECTBA, IPOIEHTHOE  COJCpKAHHUE;  3aKOH
COXpaHEHHUs MacChl. 3aauil Ha JIBIDKEHUE. 3a7a4u
Ha COBMECTHYIO paboTy.

Pemarb HecIOXXHBIE CIOKETHBIE 3aJayd pPa3HbIX THUIIOB Ha BCE
apupMeTHUecKue ACUCTBUS; CTPOUTh MOJIENb YCIOBHS 3a7auM (B BUJEC TAaOIULIB,
CXEMBbI, PUCYHKAa), B KOTOPOI J1aHbl 3HAYEHMs JIBYX U3 TPEX B3aUMOCBSI3aHHBIX
BEIMYUH, C LENbI0 TOMCKA PELICHUs 3aJlaud; OCYIIECTBIIATH CIHOCOO IOHMCKa
peleHns 3a1auu, B KOTOPOM PACCyKACHUE CTPOUTCS OT YCIIOBHS K TPeOOBaHUIO
MM OT TpeOOBaHUS K YCIIOBHIO; COCTABJIATH IUIAH PELEHMs 3aJaud; BbLAEIATH
OTalbl pEIIEHMs 3aJaud; UHTEPIPETUPOBATh BBIUMCIMTEIbHBIE PE3YNIbTAThl B
Bajaye, MCCIIeA0BaTh MOJIyYEHHOE pPEIIEHUE 3a[au; 3HaTh pa3nyue CKOpOCTei
00BEKTa B CTOAYEH BOJAE, NMPOTUB TEUCHHS W IO TEYCHUIO DPEKH; pelaTh
BaJaud Ha HaXOXJEHHE YacTH YMCIa U YHcia MO0 €ro YacTH; peliaTh 3ahayu
pa3HbBIX TUNOB (Ha palOoTy, Ha IMOKYNKH, Ha JIBUKEHHUE), CBA3BIBAIOLIUX TPHU
BEJIMYMHBI, BBIACNATh 3TH BEJIUYMHBI U OTHOIIEHUS MEXIY HUMH; HaXOIUTh
MPOLIEHT OT 4YMCJA, YUCIO IO HPOLEHTY OT HEro, HaXOAMUThb IPOLEHTHOE
OTHOILLICHHE [BYX 4YHCEJ], HAaXOAWTh IPOLEHTHOE CHUKEHHWE WM IPOLEHTHOE
MOBBIIICHUE BEJIMYMHBI, pElIaTh HECJOXKHBIE JIOTMYECKUE 3a/ladl METOJOM
paccyxaeHuil. B moBceTHEBHOM JXKU3HU W MPU M3YYEHHUU JPYIHX IPEIMETOB!
BBIIBUTaTh THUIOTE3bl O BO3MOXKHBIX IPEACNIbHBIX 3HAUYEHUSAX HUCKOMBIX
BEeIMYMH B 3ajaue (AenaTh NPUKUIKY)

Tema 4. AuareOpanyveckue BbIpPaKeHHS.
PannonaneHble BbIpakeHHdA. Llensle BbIpaxeHUs.
JlpoOGubie  BbIpakeHus. ParmonanbHas — 1poOb.
OCHOBHOE  CBOWCTBO  PaLlMOHAIBHOH  JIpoOu.
CrnoxeHue, BbIUWTAHUE, YMHOXXEHHME U JEJIEHUE
[paliMOHAIbHBIX npo0eit. Bo3zsenenune
palMoOHAIBLHOM JpOoOH B CTETEHB. TOX/IECTBEHHBIC
npeoOpa3oBaHusl  palMOHAJIBHBIX  BBIPAKEHUI.
CreneHb ¢ LEIbIM TOKa3aTeleM U €€ CBOWCTBA.
KBanpaTHble KOPHH. Apudmernueckuit
KBaJpAaTHBIH  KOPEHb U ero CBOMCTBA.
ToxnecTBeHHbIE  NPeoOpa3oBaHUSl  BBIPAXKECHUH,
coJieprKalliX KBaJpaTHbIE KOPHHU.

Pacno3naBath LICIIBIC paloHaIbHbIE BBIPAXKEHHUS, JIpOOHBIC
[PAllMOHAJIBHBIE BBIPAKECHUS, IPUBOJIUTH IPUMEPHI TAKUX BBIPAXKEHUM.

DopMyITUpPOBATH: ONPEACIICHUS: palMOHAIBHOTO BBIPAYKEHHUS,
ITONYCTUMBIX 3HAUYEHUM TEPEMEHHOW, TOXIECTBEHHO PAaBHBIX BBIPAXKEHUN,
TOXIECTBA, PABHOCWIBHBIX YPAaBHEHUW, PAlMOHAIBLHOTO YpPaBHEHUSI, CTETIIEHU C
HYJIEBBIM IOKA3aTEJIEM, CTENIEHU C OTPULATEIbHBIM I10KA3aTeNeM, CTaHAAPTHOTO
BHUJA 4YKcIa, 0OpaTHOM MPONMOPLUUOHAIBHOCTH. [IpUMEHSTh CBOWCTBA CTENEHU
U1t TpeoOpa3oBaHus BeIpakeHHd. @OpMyIHpPOBaTh: OMpeNeiIeHHs: KBAAPATHOTO
KOpHSI W3 YHCa, apU(PMETHYECKOTO KBAJPATHOTO KOPHS W3 YHCIA, PaBHBIX
MHOKECTB, MOAMHOXECTBA, MEPECEYCHHs] MHOXKECTB, OObEIUHEHUS MHOXKECTB;
CBOMCTBa: apu(METUUECKOrO0 KBaJpaTHOro KopHsA. Jloka3piBaTh CBOWCTBa
apuMeTHUUECKOT0 KBaApaTHOTO KOpHs. [IpuMeHSITh MOHATHE apUPMETHUECKOTO
KBaJpaTHOTO KOPHS JUISl BBIYMCIICHUS 3HAYEHUM BBIPAKECHUN. YTPOIIAThH

IBBIPAKCHUS, COACPIKAIINC apI/I(I)MeTI/I‘-IeCKI/IC KBAaAPATHLIC KOPHU.




Tema 5. Moayab. Ilpeodpa3oBanue @opMynMpOBATH ONPEACICHUE MOAYJIS uHucna. Haxoaute MOIynb
BbIPaKEeHUH, coepsKauux MOAYJIb. [4HCclia. BBIMONHATE IpeoOpa3oBaHue BhIPAXKEHH, COAEPKALUX MOAYIIb.
Onpenenenne, CBOWCTBA, TEOMETPUUYECKUIT  CMBICI
MO/TYJISI. [IpeoGpazoBanme BBIPAYKECHHUIA,
coZiepKalMX MOAYJb.

Tema 6. YpaBHeHMS W  CHCTEMbI @opMyJIMPOBATH OINPEACICHHUS JIMHEHHOIO, KBaJIpaTHOI'O YpaBHECHUM.

ypaBHeHmii. Llenble anrebpanueckue ypaBHEHUs U
CIocoOBl UX pemieHus. ParyoHanbHble ypaBHEHHUS.
PaBHOCHJIBHOCTh YpPaBHEHUI U CUCTEM YpaBHEHUH.
OcHOBHbIE IIPUEMBI PELIEHUSI CUCTEM YPABHEHMIA.
Vcnionb30oBaHue CBOWCTB U TIpauKoB  (PyHKIMIA
py peleHur ypaBHeHui. HM3oOpaxenue Ha
KOOPAMHATHOM IUIOCKOCTH MHOYKECTBA PELICHUM

YpaBHEHUH C JByMsl IIEPEMEHHBIMM U  HUX
CUCTEM.

VYpaBHeHHsT C mapaMeTpaMu —  OOIIHE
MOAXObI K peumeHuto. Paznoxenue  HA

MHOXHUTCIIN. IICJ'ICHI/IC MHOI'o4JI€Ha Ha MHOI'OYJICH.
TeopeMa Ee3y 0 JCIHUTCIIAX CBO6OI[HOFO YJICHA,
JCJIICHUC «YT'OJIKOM», PCHICHUC ypaBHeHPIfI.

Pemate ypaBHeHHMe B o0wmem Buje. HTepnperupoBaTh ypaBHEHHE Kak
MaTEMaTHYECKYI0 MOJI€Nb peanbHOW cuTyanuu. ONHMCHIBaTh CXEMY pEIICHUS
TEKCTOBOM 3aJauy, IPUMEHATh €€ Ul pelieHus 3anad. lIlpuBoauTs mpumepst:
YpaBHEHUs C JByMs II€PEMEHHBIMM; JIMHEWHOIO YpaBHEHUS C JABYMs
[IEPEMEHHBIMH; CUCTEMBI JABYX JIMHEHHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU;
PEAIBbHBIX IPOLIECCOB, Ul KOTOPHIX YPaBHEHHME C JBYMsI IEPEMEHHBIMH WIIH
CUCTEMa YPAaBHEHHMH C JBYMsI IMEPEMEHHBIMU SBJISIOTCS MaTeMaTHYECKUMHU
MozensimMu. OnpenensaTh, SBIAETCS JM Iapa YUCENl  PELIEHUEM  JIaHHOTO
YPaBHEHUs C JABYMsS IlepeMeHHbIMU. DOpMyYIHpOBaTh: ONIPENEICHUS: PELICHHUS
YPaBHEHUsSI C JIBYMs NEPEMEHHBIMM; YTO 3HAYUT PEUIUTh YPABHEHHUE C JBYMS
[epeMEHHbIMM; TpauKka YypaBHEHUS C JBYMsl I€PEMEHHBIMU; JUHEHHOrO
YPaBHEHUSI C JBYMs IIEPEMEHHBIMH; PELICHUS CHCTEMBI YPAaBHEHHU C JByMS
[IEPEMEHHBIMHM; CBOWCTBA YpPaBHEHUMH C JABYMs IIEPEMEHHBIMH. KOpPHEH
KBaJpAaTHOIO ypPaBHEHUS B 3aBHCHUMOCTH OT 3HaKa €ro JUCKPUMHHAHTA.
Jloka3biBaTh TeopeMbl: Buera (mpsmyro U 00paTHyI0), O pa3iOoXKEHUU
KBaJPAaTHOIO TPEXWIEHA HA MHOXUTEIM, O CBOMCTBE KBAaJApaTHOIO TPEXUJEHA C
OTPULATENIBHBIM JIUCKPUMUHAHTOM. OIHKCHIBaTh Ha IPUMEpax METOJ 3aMEHbI
[IEPEMEHHON JUI1 pEIIeHHUs ypaBHEHHMH. HaxomuTe KOpHM KBaJpaTHBIX
YpaBHEHMH pa3auuHbIX BUAOB. [IpumeHsaTs Teopemy Buera u oOpathyro eit
TeopeMy. BBINONHATE pa3iioKeHUEe KBAAPATHOIO TPEXWIEHA HAa MHOXKHUTEIH.
HaxoauTe KOpHM ypaBHEHHMH, KOTOpbIE CBOJATCS K KBaapaTHbIM. CoOCTaBIATH
KBaJpAaTHbIE YPAaBHEHUS W  YPAaBHEHMs, CBOJAIIMECS K  KBaJpAaTHBIM,
SBJISFOLMECS MATEMATUYECKUMU MOJEIISIMU PEaIbHbIX CUTYallul

Tema 7. YpaBHeHus, coaep:kaume
Mony.ab. Pemenue ypasuenwii Bunaa: f(|x|) =

a|f] = alf)] =g, If ()] = gx).

Pemars ypaBuenus Buaa: f(|x]) = a,|[f(X)| = a,|f(x)| =

gL 1f Ol = g ().
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Tema 8. Yucaosbie bysxkuum.
DyHKIIMOHATbHbBIE 3aBHCHUMOCTH MEXIY
BenmunHaMu. llonstre ¢GyHkimn. OyHKIUS Kak
MaTeMaTHuecKas MOJeNb peajlbHOro IMpolecca.
OOnacte ompeneneHduss ©  0O0JACTh 3HAYCHUS
¢dyakuun. CriocoObl 3amanust GyHkuuu. [paduk
¢ynkuuu. [loctpoenue rpadukoB (yHKIME C
moMoIipio  mpeoOpaszoBanuit  ¢guryp.  Hymm
(byHKINU. [IpomexyTku 3HAKOIOCTOSIHCTBA
¢dbyukun. [IpomexxyTku Bo3pacTaHusi U yObIBAHUS
¢bynkuuu.  Jlunedinas  QyHkmus, — oOparHas
MPOMOPLMOHAIBHOCTh, KBaJpaTuyHas (QYyHKIIHS,
DyHKIMS y=\X, HX CBOMCTBA U rPadUKHL.

IIpuBoauTh HpUMEpBl 3aBUCUMOCTEH MEXAY BeIMYMHAMH. Pasnuuars
cpeau 3aBUCUMOCTEH (YHKIHMOHAJIbHBIE 3aBUCUMOCTH. ONUCHIBATh MOHATHSL:
BaBUCMMOW M HE3aBUCHUMON TMEPEeMEHHBIX, (YHKIHMH, apryMeHTa (QYHKLUY;
criocoObl  3amaHus  QyHkuuu. DopMyIMpPOBATH  OHpEAENCHMs:  00JIACTH
orpeneneHuss (GyHKIUH, o0MacTH 3HaueHUH (yHKUMH, rpaduka (yHKIHH,
NMMHEHHONW (DYHKIMM, NPsMOM MPONOPILHMOHAIBHOCTH. BBIUMCIATH 3HaUYeHUE
(yHKIMK 1O 33JJaHHOMY 3Ha4eHUI0 aprymeHTa. COoCcTaBisATh TAOIUIIBI 3HAUCHHHA
¢yakuuu. Ctpouth rpaduk (yHknuM, 3agaHHoW TabnwuHo. Ilo rpaduky
(byHKIMK, SABISIOMICWCS  MOJENBIO  PeajbHOro  IpoLecca,  ONpeaelsiTh
XapaKTepUCTUKH 3Toro mpouecca. CTpouTh rpaduk JUHEHHOM, KBaapaTUYHON
QYHKIMH M TIPAMOI TPONOPUHOHAIBHOCTH, (YHKIMH y=VX.  ONHCHIBATH

CBOICTBA 3TUX (QYHKIIHUIA.

Tema 9. I'paduxu ¢ynkumii,
cojiep:Kalue MOAYJIb.
[Toctpoenue rpadukoB GyHKIHUN BHIA:

y = 1fLy = fUAxD, Iyl = £C, [yl = [f (.

Crtpoutp u yurare rpaduku GyHkumid Buga @y = |f(x)|,y =

fAxD, Iyl = £ Iyl = 1f (I

10.

Tema 10. I'eomeTpust MHOTOYT0JIbHUKOB.

IInomanu. Breluncienwe 1oiomagei B
npeBHOCTH. ['eoMeTpus Ha KJIETOYHOM Oymare.
Paznenenne reoMeTpuueckux (QUIYp Ha YacTH.
['epon  Anekcanapuiickuii u ero ¢opmyra.
[Tudparop u ero mocnemoBatenu. Paznmuunbie
crocoObl  JoKa3zarenbcTBa TeopeMbl Iludaropa.
[TucdaropoBsl TPOMKHU. OnumnuagHeie u
KOHKYpCHBIE TeoMeTpruueckue 3amauu. O JeneHun
OTpe3Ka B JIAHHOM OTHOIIEHHMH. 3aJayd Ha
MMPUMEHEHUE MOA00HS, 30JI0TOE CEUCHHUE.

Pacnio3naBath Ha 4yeprexax U PpHUCYHKAaxX YIJIbl, MHOIOYTI'OJIbHUKH,
MPSIMOYTOJIBHBIN TapauleNenuNel, NupamMuay. Pacno3HaBaTb B OKpYXKAaroLIEM|
Mupe Mmojenu 3Tux ¢uryp. C moMouipio TPaHCIIOPTUPA HU3MEPSTh T'PATYCHBIE
Mepbl YIJIOB, CTPOUTH YIUIBI 3aJJaHHOW TI'payCHOW MEphl, CTPOUTH OUCCEKTPHUCY|
nmanHoro yria. Knaccuguuuposats yriel. KinaccupuiupoBaTh TpeyroabHUKU 10
KOJMYECTBY pPaBHBIX CTOPOH M MO BHUJaM HUX yriaoB. ONuUCHIBaTH CBOICTBA
MHOTOYroipHUKOB. HaxoauTe ¢ mnomompio (GopMysn mHepuMeTpsl, IUIOLIAAN
MHOTOYIOJIbHUKOB. PemaTe 3amaun Ha HaxOXXIEHHE NEPUMETPOB, IUIOIIANEH
MPSIMOYTOJIBHMKA U KBaJpaTa, IpaJyCHON MEpHI YIJIOB.

CTpouTh  JOTMYECKYK)  LIETNIOYKY  PAacCyKIEHUW,  CONOCTABIATh
MOJYYEHHBIM pe3ylnbTaT ¢ ycloBHeM 3amauu. M3o0paxaTs pa3BEPTKH
MpSMOYTOJIBHOTO Tapajuiefienunena  u  nupaMuasl.  HaxoauTs  0ObEMBI

MpsIMOYTOJbHOTO Mapajuliesenunena u kyba ¢ momouibio Gopmyn. Bripaxats

0JTHY €IMHUIIBI TTomaan, 00béMa uepes3 Apyrue.




11.

Tema 11.I'eoMeTpUS OKPY’KHOCTH.

Apxume] 0 UIMHE OKPY>KHOCTH U TLIOLIAAH
kpyra. O wuucine Ilu. OxpyXHOCTH, BIHMCaHHBIE
YTJIbl, BHEBIUCAHHBIC YIVIBI B  OJMMIIUATHBIX
3ajiaqax.

Pacnio3naBaTh Ha 4yepTekax M PUCYHKaX OKPY>KHOCTb, KPYr U HX
RIIEMEHTBHI.

Pacnio3naBath B Okpyxkaromem mMupe mojenu 3tux ¢uryp. CTpouTs ¢
[MOMOLIBI0  LHPKYJs  OKPYKHOCTb  3aJaHHOro  paauyca.  HazbiBaTh
npuOmpk€HHOE 3HaueHWe uMcnaa S. HaxomuTes ¢ moMompio GopMyn UIHHY|
OKPY>KHOCTH, IJIOLAAb Kpyra

12. Tema 12. Teopusi BeposiTHOcTeli. Mecto DopMyIHpOBaTh: ONPEIEICHUS: JOCTOBEPHOTO COOBITHS, HEBO3MOXKHOTO
CXOJIACTHKH B COBpeMeHHOM Mupe. Kiaccudyeckoe (COOBITHS; KJIACCHUECKOE OINpPENIEICHNE BEPOSTHOCTH; NMpaBUiIa: KOMOWHATOPHOE
orpefiefiecHue  BeposATHOCTU.  ['eoMeTpuueckas [IpaBHJIO CyMMbL, KOMOMHAaTOpHOE MpaBWIO MpousBereHus.. [lpuBoauThH
BEpOSATHOCTb.  OCHOBHBIE  TEOpPEMbl  TEOPHH [IPUMEPHI CIyYaHBIX COOBITHIA.

BEPOSATHOCTH U UX MPUMEHEHHE K PEHICHUIO 3a/1a4. [TosicHsTh M 3amuchIBaTh (GOPMYNy HAXOXKIEHUS YaCTOTHI CIy4ailHOrO
coObITUs. OnNuUChIBaTh CTATUCTUYECKYKD OLIEHKY BEPOATHOCTH CIy4ailHOro
coObiTUs. HaxomuTh BEpOATHOCTH CIy4yailHOrO COOBITHSL B OMbBITAX C
[PAaBHOBO3MOXHBIMU HUCXOJJAMH.
13. Tema 13. UTorosoe 3ansitue. OO0oOuieHre TONMYYEeHHBIX 3HAHWA H YMEHHUH, 3alluTa TBOPYECKHUX|

paboT, peleHne 3aa4 1Mo KaxI0My MOAYIIO Kypca.
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TemaTHuecKoe MJIAHUPOBAHHNE Kypca

Tema 3aHATHA KoanuectBo | Jlara mo miiany (B DaKkTHYECKH
n/n 4acoB He/IeJIsIX)
1. Tema 1. DneMeHTHI MaTeMaTH4YecKoii Toruku. Teopus yncelr. 6 6 Heneab
2. Uloruka Beicka3biBanuil. JluarpamMmmel Diliepa-Benna. 1 1 nenens
3. [IpocThie ¥ CHOXHBIE BBICKAa3bIBaHUS. BbickaspiBaTenbHbIE (OPMBI U 1 2 Henens
OTIEpalMU HaJl HUMH.
4. 3azayi Ha KOMOMHALIMY U PacIOIOKEHUE. 1 3 Henens
5. [TpuMeHeHne TeOpUH ACTUMOCTH K PEIICHHIO OJUMITHAIHBIX ¥ KOHKYPCHBIX| 1 4 nenens
3ajay.
6. 3ajaun Ha JEIIMMOCTh, CBSI3aHHBICE C PAa3JIOKEHHEM BBIPAKCHHH Ha| 1 5 Henens
MHOHTEITH.
7. ['padsl B pemiennn 3aa4. [Ipuaiun dupuxiie. 1 6 Henens
8. Tema 2. [IpoueHThl. OCHOBHBIE 32124 HA MPOLEHTHI. 2 2 HeeJn
9. [IpouieHTHl. 3a1a4y HA POLIEHTHI. 1 7 Henens
10. 3ajaun Ha CJIOKHBIE TPOLIEHTHI. 1 8 Henens
11.  [Tema 3. TekcToBBIE 3a1a4H. 3 3 Hee M
12.  [Bamaum Ha cMecH, CIUTaBEI, PACTBOPEI. 1 9 Henens
13. Bagaun Ha IBUKEHHE. 1 10 menens
14.  [Bamauum Ha cCOBMECTHYIO paloTy. 1 11 nenens
15. [Tema 4. Anredpanyeckue BbIpaKeHHs. 3 3 HemeH




16.  [ToxxmecTBeHHBIE MPEOOPA30BAHMS PALMOHATIBHBIX BBIPAKECHUI. 12 nenens
17. CTeleHs ¢ [eJIbIM TOKa3aTelIeEM 1 €€ CBOWCTBA. 13 Henens
18.  |Apudmernueckuii KBaJpaTHbIi KOPEHb M €ro  CBOICTBa. 14 nenens
ToxnecTBeHHbIE

npeoOpa30oBaHusl BRIPAKCHNUH, COJEPIKAIINX KBAIPATHBIC KOPHH.
19. [Tema 5.MoayJb. [Ipeodpa3zoBaHue BbIpaskeHUil, COAEPKAIMX MOIYIb 2 HeJeJn
20.  (Onpepenenue, CBOMCTBA, TEOMETPUIECKUNA CMBICT MOYJIS. 15 nenens
21. [Ipeobpa3oBaHue BbIpAKEHH, COIEPKAITIX MOTYIb. 16 Henens
22. [Tema 6. YpaBHeHHMSI H CHCTeMbl YPABHEHHIi 2 Heneu
23.  luneiiHble ¥ KBaJpaTHBIC ypaBHEHHS 17 nenens
24.  |/leneHne MHOTOWIEHA Ha MHOTOWIEH. Teopema besy o nenurensx 18 Henens

CBOOOIHOTO

qIIeHA, JIEIEHUE KYTOIKOMY.
25. [Tema 7.YpaBHeHHUS, cO/lep:Kalie MOAYJ/Ib 2 Heneu
26.  |[Pemenue ypaBHenwmii Buzaa: f(|x|) = a, [f(x)| = a. 19 nenens
27.  |Pemrenue ypaBuenuit Buma: [f(X)| =[g(X)|, [f(X)| = g(x). 20 venens
28. [Tema 8. UncioBbie pyHKIMHU 5 Heleb
29. [lonstme ¢ynkuuu. OOnacTe omnpeaenaeHus U 00JacTb 3HAUCHHS 21 nenens

¢dbyakun. CrocoObl

3aganus Gynkuuu. ['paduk pynkuun. JIuneitnas GyHKIus
30.  |O6paTHas NpONOPIMOHATBHOCTb. 22 nenens
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31. KBangparnunas QyHKIIHS. 1 23 Henenst
32.  |®ymkums y=Vx, ux cBoiicTBa u rpaduKy. 1 24 nenens
33.  [Hocrpoenue rpadguxoB GyHKIUN C TOMOIIBIO IPEOOpazoBaHmid GUTYD. 1 25 nenens
34. [Tema 9. I'paduku pyHKuMid, conep:xauie MoayJib 2 2 Heneu
35.  [[loctpoenne rpadukoB pyunkuuii Buga: y = [f(x)|, y =f(x|). 1 26 Henmens
36.  [[loctpoenue rpadukoB pynkumii Buna: |y| =f(x), |y| =/f(x)|. 1 27 uenens
37. [Tema 10. 'eomeTpusi MHOTOYTOJIbHHKOB. 3 3 He/es M
38. [Imomanu. Belumcrienwe 1uiomaneii B JOPEeBHOCTH, B JpEeBHEH 1 28 nenens
['perym. ['epon Anekcanapuiickuii u ero ¢popmyna.
39.  [PaznmuuHBIe CITOCOOBI JOKa3aTeIbCTBA TeopeMbl [ludaropa. 1 29 Henens
40. |O pgeneHwM OTpe3ka B JaHHOM OTHOIICHUH. 3alayd Ha IPUMEHEHUE 30 menens
Mog00MsI, 30JI0TOE
ceuerne. OMMMIHUAIHBIE TEOMETPUYECKUE 3a/Ia4H.
41. [Tema 11. I'eomeTpHsi OKPY’KHOCTH 2 2 Heneau
42.  |ApxuMesn o JUIMHE OKPY)KHOCTH U 1omiaau kpyra. O uucie [n. 1 31 nenens
43.  |OKpYy>KHOCTH, BIHCAHHBIE YIJIbl, BHEBIUCAHHBIE YIJIbI B OJIMMIIHA/HBIX| 1 32uenens
3ajavyax.
44. [Tema 12. Teopusi BepOATHOCTEI. 2 2 Heneau
45.  [Kmaccmueckoe orpe/eieHue BEPOSITHOCTH. 1 33 Henens
46.  |OcHOBHbBIE TEOPEMBI TEOPUU BEPOSTHOCTH U UX NMPHUMEHEHHE K PEIICHUIO) 1 34 nenens
3ajay.
47.  Utoro 34




6. @opMBbI KOHTPOJISA U CHCTEMA OLIEHMBAHUS

KoHTponb ¥ OIlCHHBaHHWE BHEYPOYHOH NIEATEIHHOCTH OOYUYaIOIIUXCS
OCHOBBIBACTCS Ha KPUTEPUSAX YPOBHS W KadeCTBa BBIMNOJHACMBIX 3aJlaHUN TI0
COJICP>KAaHUIO MPEACTABICHHBIX PE3YyIbTaTOB, HA OCHOBE HAONIOICHUN yuuTeNs 3a
JUYHOCTHBIM POCTOM OOYUaIOIIErocs B Xoe paboThl.

KoHnTponbHO-01IeHOUHAs IeATENBHOCTh OCYIIECTBISETCS Yepe3 BepOaIbHYIO,
COJIEPKATENbHYIO, IPOTHOCTUYECKYIO OILIEHKY, OIICHKY IO KOHEYHOMY PE3yJbTaTy,
pEleH3UPOBAaHUE, CaMOOLIEHKY, B3aMMOOIICHKY, CO3JaHHE  OIpPEAEICHHOTO
OOIIECTBEHHOTO MHEHUs, «JIucTa OIeHWBAaHWS» B KOHIIC 3aHATHS WU U3YYCHUS
TEMBI.

Jlucm camooyenku pabomul HAO NPOUOEHHOU MeMOU (OMMemb 3HAKOM «+»)

PUO yuyeHuka
Tema |3Haro U3ydeHHBIM | 3HAK U3YyYCHHBIN 3Har0 U3y4EeHHBIN Mory
TEOPETUYECKUI TEOPETUYECKUI MaTepUall, MOr'y €r0  [HAyYUThb
MaTepuail MaTepua, Ho He IIPUMEHUTD IIPU JIpyroro
BCErJa Mory ero PELIEHNHN PA3IUYHBIX
IIPUMEHUTD 3a1a4d. YMer paboTarb
CaMOCTOSTEIILHO.

Yder 3HaHWUN W YMEHHWH AJII KOHTPOJS M OLEHKH PE3yIbTaTOB OCBOCHWSI
IPOrpaMMbl BHCYPOUYHOM JIEATCIBHOCTH IMPOMCXOJUT TYTEM apXHWBHPOBAHHMS
TBOPUYECKUX pabOT 00yyaromuxcs, CepTU(PUKATOB y4acTUsl B KOHKYpCax, rpaMoT.

Jlucm yuéma unousuoyanvrvix oocmudcenuti yuernuxa 9 kiacca MBOY
eumuasuu Ne5 no Kypcy eneypounou desmenvnocmu « Mamemamurxa ons 6cexy

Norm\no Haspanwue onuMmmnuazipl, KOHKypCa, Pesynbrar
KOH(epeHIHH
1
2

[IponykTUBHBIM TakK € OyJIeT KOHTPOJb B THPOLIECCE OpraHu3aluu
cienyromux GopM AesSTeIbHOCTH: BUKTOPUHBI, TEMATHYECKHUE UTPbI, TBOPUYECKUE
KOHKYPCBI, HAlMCAHWE MPOEKTa, BBITYCK MAaTeMAaTHYECKUX TIa3eT, 3a/lauHUKOB.
[Toka3zaTenem yCrnentHoCTH OCBOEHUS Kypca MOKHO CUUTATh YYaCTHE U PE3YIbTaThl
JeTel B MIKOJIBHBIX U TOPOACKUX OJIMMITUAAX, TUCTAHIMOHHBIX KOHKYpCaX.

[lo okoHYaHMM Kypca MpPEANoJaraeTcsi BbBIIOJHEHUE TMPOEKTHBIX WM
MCCJIEI0BATENbCKUX PAa00T (MHANBUAYATbHBIX WU KOJUIEKTUBHBIX) U X 3allIUTA.

Jlucm oyenusanus cqpopmupo8aHHOCmMU HABLIKOS NOUCKOBOTU U
NPOEKMHOU 0esimenbHOCmU

Ne Kpurepun Onenka
/
o CamoolieHKa Ornenka
obyuarorierocs (1-3|  memarora
0aioB) (1-3 6amoB)

1. [Ymenue mpaBUIBHO  CHOPMYIUPOBATH  TEMY
y4eOHO-HCCIIeT0BATEIbCKOM PadOThHI

2. |YMeHue BUIETH NpobiieMy, 000CHOBBIBATH €€
aKTYaJIbHOCTb U NPe0Opa3oBbIBATh €€ B LIEIb
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COOCTBEHHOH NEATEILHOCTH

3. |YMeHue BBIABHHYTH THIIOTE3Y, POPMYIHUPOBATH
1IEJIb, 3a/1a4H.

4.  |YMeHHE TUTaHUPOBATh U OCYIIECTBIATH paboTy

5. |YMeHue oCymecTBIATh TOUCK HEOOXOAMMON
nH(pOpMaIuU, COTIOCTAaBIICHUE U 0OTOOP ATOM
MH(OpMAIIUY, TTOTYYCHHON U3 Pa3HBIX HCTOYHUKOB
(croBapel, SHITUKIIOTICIUMA, FJICKTPOHHBIX TUCKOB,
cetu VIHTEpHET) B

COOTBETCTBHUH C 3adadeil.

6. VYMeHune BeCTH HAOIIOIeHNUE

1. VYMenune cocTaBiIsITh AHKETY, IPOBOAUTH OIIPOC U
AHAJIIM3UPOBATDH CO6paHHI)Ie JaHHBIC.

8. |YMeHue cOOTHEeCTH MOIy4YEeHHBIN pe3yabTaT
(KOHEYHBIH IPOAYKT) C OCTABJIEHHON LIEIbIO

9. |YMecHue Ha OCHOBE U3YyUeHHOU HH(pOpMAIUU
cIeIaTh BBIBOJBI 1 0000IIEHHS,
HCIOJIb30BAHHBIC B MPAKTUYECKOW JaCTH.

10. |YmeHnue 4eTKO U TpaMOTHO 0(OPMUTH PAdOTY B
TOYHOM COOTBETCTBUU C YCTAHOBICHHBIMHU
paBHIAMH

11. |VYmeHue npeacTaBUTh pe3yibTaThl WK
MIOArOTOBJIEHHBIN IPOIYKT (Ka4eCTBO
MpeicTaBiIeHNs paboThI)

12. |YMeHue BecTH OUCKYCCHIO, OTBEYaTh Ha
BOITPOCHI.

13.

Htoro

14. |0-12 GannoB — HU3KHIA YPOBEHB
13-24 GannoB — cpeJHHUI YpOBEHB
25 — 36 6annoB — BBICOKUH YPOBEHB

[Tomo6nast opranu3anusi yuyera 3HAHHA U YMEHHUH JJI1 KOHTPOJIS M OIICHKH
pEe3yNbTaTOB  OCBOCHHUS  MPOTpaMMbl  BHEYPOYHON  NEATENBHOCTH  Oyjaer
CIOCOOCTBOBATh (POPMHUPOBAHUIO U MOACPKAHUIO CUTYALIMH yceXa i KaxKaoro
oOyyaroierocs, a Takxe 0yJ1eT CrmocoOCTBOBATh MPOIIECCY 0OYUECHUSI B KOMaHHOM
COTPYOHHUYECTBE, MpPH KOTOPOM KaXIbli oOydarommiics OyneT 3HAauYuMBbIM
YYaCTHUKOM JI€ATEIbHOCTH.

CnHMcoKk  peKOMEHIyeMbIX  MO3HABATeJbHBIX (MaTeMaTHYeCKHUX)
KOHKYPCOB JIJIsl IKOJIbHUKOB, OJIUMITHA U JP.

Neri/mt Ha3zBanue KoHKypca, OJMMINAIbI, KOHPEPEHITNH

1. [[[x0JIBHBIN 3Tal BCEPOCCUNCKON OJIMMITNA/IbI IIKOJIBHUKOB 110 MAaTEMAaTHKE

2. [IxonbHas yueHnueckas KoHdpepenuus «ccnenoBaTenbckuil 1e00T» (CEKIHS
€CTECTBEHHO-MaTeMaTUYECKUX TUCIIUIUIMH)

3. MyHUIIMTIATBHBIN 3Tall BCEPOCCUNCKON OJIMMIINA/BI IIKOJBHUKOB I10 MATEMATHKE

4. Crnet Hay4HBIX 001IeCTB 00yJaroImuxcs 00pa3oBaTeIbHBIX OpraHu3aluil 00IIero u
MOTIONTHUTEILHOTO oOpa3zoBanus r. HuxueBapToBcka ( Ceknus «lIpukmagnas
MaTEMaTHKa)

0. MesxperuoHanbHbIH (PeCTUBAIb UCCIIEAOBATENBCKUX PA00T «OTKPHITHE MUPAY, CEKIIUS
«Maremaruka.

6. | pernonanbHbIN KOHKYpC Ui Aetei u neparoros «Mos FOrpa» (Homunanuu «Jlerckue
MCCIIEI0BATEIbCKUE PAOOTHI U IPOEKTHI»




Bcepoccuiickuii KOHKYpC UCCIIEIOBATEIbCKUX padboT «MHTEIIeKT Oy Tymeroy

Bcepoccuiickast oHIaliH-0IUMIINAAA «YUu.py» 10 MaTemaTuke ais 5-11 kinaccos

Bcepoccuiickas aucTaHIMOHHAs onuMiuana npoekra «Mudoypox»

HEIEIR

0. MexayHapoIHBI KOHKYPC HCCIIE0BATENBCKUX PA00T/ MpoeKTOoB “OTKphIBat0O MUP’

11. Mesx1yHapOIHBI KOHKYPC UCCIIeI0BATEIbCKIX PA0OT YUaIIUXCs U CTyIeHTOB «MarHur
[TO3HAHUA»

12. Mex1yHapoaHbIi KOHKYpc-urpa «Kenrypy»

1. Onucanne  y4eOHO-METOAUYECKOT0 W  MATEPHAJIbHO-
TEXHHUYECKOro o0ecrneyeHuss Kypca BHEYPOUHOM AesITeJIbHOCTH

NudopmanuonHblie pecypchl s MeJarora u y4anuxcs:

1. I'nmeitzep I''. Uctopus marematuku B mkosne 7-9 xi.: Ilocobue s
yauteneit / I'.W. I'neiizep.— M.:IIpoceemenue,1982. — 240c.

2. 'yceB B.A. u np. Bueknaccuas pabora mo MaremaTHke B 6-8 Kiaccax.
ITox pen. C.U. llIBapudypaa, M.:IIpocsemenne, 1977 — 288c.

3. Bunenkun H.S. m np. dakynpratuBHbl Kypc. M30paHHBIE BOIPOCHI
matemaTtuki (7-8 kiacc). M.:Ilpocsemenue, 1978. — 192c.

4. 3ybenesuu ['.M. 3anstus mareMatudeckoro kpyxka: Ilocobue ms
yuuteneil. — M.: IIpoceemenue, 2000.-79c.

5. KoBanenko B.I'. /Ilunaktuueckue urpsl Ha ypokax marematuku: Ku. Jlns
yuntens.- M.:Ilpocsemenune, 2001.- 96¢.

6. Kopnemckuii  b.A., AxagoB A.A. VYIUBUTCIBHBII MHpP UHCEI:
(MaremaTrueckue TOJIOBOJIOMKH M 3aJadd i JHO0O3HATEIBHBIX): KHUTA JIJIs
yuamuxcs — M.: [Ipocsenienue, 1996. — 144c.

/. KpuBonanoa H.B. Bneypounas nesrenbHocTth. IIporpamma pasButus
MO3HAaBATENBbHBIX CITOCOOHOCTEH yuammxcs. 5-9 knaccel. -M.: [IpocBemenue. 2012.
—117c.

8. Jleméxun 10.B. Marematuka. 7-9 xiaccel: 3amaHusi I IOATOTOBKH K
osmmmnuaaam. Bonrorpaa: Yuurens, 2011.-296 c.

9. Mapxkog C.U. Kypc ucropuu marematuku / C.1. Mapkos. — Upkytck, 1995.-
48c.

10. Maiiep P.A. HUctopus wmaremaruxku. Kypc nexumit. Y.1, Y. 2.
Kpacnosipck, 2001, 2006.-128 c.

11. Muxaitnenko E.A., Tymamea O.B. Metoauka o00ydeHUs
CXOJIACTUYECKOM JIMHUM B IIKOJBHOM KypCe€ MaTEMaTHKHU: Y4eOHO-METOIUYECKOE;
Kpachosip. roc. nen. yu-t um. B.I1. ActadbeBa, - Kpacnosipck, 2009.- 116 c.

12. MopakoBuu  AI'.  Anrebpa 9  wmacc.  YyeOHuk — ans
oOmreoOpazoBaTenbHbIX oOpraHu3anuii (yriayOnéHueii ypoBenn). B 2 4./ AlT.
Mopakosuu, H.I1. Hukomnaes. — 15-¢ uza., crep. — M. : Muemo3uHna, 2019. — 288 c.

13. ®pubyc E.A. Crapunsble 3ala4yud C HCTOPUKO-MATEMATUYECKUMHU
dKCKypcaMu: MeToaudecKkue PEeKOMEHAIMM B TIOMOIb YYUTENSIM MaTeMaTHKU
/E.A. ®pudyc. — Abakan, 1988-1990. — Y. 1,2.-142 c.

14. ®pubyc E.A. N30paHHbIE CTapyWHHBIC 3aJa4yd HAYKH O CIIyYalHOM:
Mertoauueckue pexkomenaanuu /E.A. ®pubyc. — Abakan, 1989. - 62 c.

15.  Ouuuknoneaus g gerend. T.11. Maremaruka / rnaB. pen. M.J]
Axcénos. - M.: ABanra +, 2002. -192 c.

16. DHUMKIIONEIWYECKUd CloBaph IOHOro marematuka / coct. A.IL
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CaBun.- M.: Ilegaroruka, 1989. — 325c.
HNuTepHer pecypcebl:

1. Peectp IIPUMEPHBIX OCHOBHBIX 00111600pa30BaTEIbHBIX
nporpamm(®I'OC) [DnekrpoHHbIH pecypc] / www./fgosreestr.ru. Pexxum nocryna:
http://fgosreestr.ru/ URL http://fgosreestr.ru/registry/primernaya-
osnovnayaobrazovatelnaya-programma- osnovnogo-obshhego-obrazovaniya-3/

(mara o6pamienus: 03.06.2019).

2. KoHKypcChl ISl IIKOJIBHUKOB [DNEKTpOHHBIA pecypc] / https://russian-
kenguru.ru/ Pexwum moctryma: https://russian-kenguru.ru/ URL https://russian-
kenguru. ru/konkursy/ kenguru (mata oopamenus 05.06.2019)

3. Ludposoit  obOpa3oBaTedbHBIH  pecypc s  MmKoJd  «S-Kmace»
[DnexTponHsbIit pecype]| / www.yaklass.ru. Pexxum mocryma: http://www.yaklass.ru/
URL https://www.yaklass.ru/info/shkolnikam/yaklass-dlya-
shkolnika?from=startpage-anon- widget(nara oopamenus:12.06.2019).

4. Bcepoccuiickas OJIMMIIHANA  IIKOJLHUKOB  [DJeKTpoHHBIH pecype] /
www.rosolymp.ru. Pexum JOCTyTIA: http://www.rosolymp.ru/ URL
http://www.rosolymp.ru/index.php?option=com_content&view=category&layout=bl
0g &id=663&Itemid=63 (nara odparmienus:10.04.2019).

5. Yum.py - uUHTepakTHBHasi oOpa3oBareiibHas OHJIaH-TUIaTGopma
[DNEeKTpOHHBII pecypc] URL
https://uchi.ru/teachers/groups/264982/olymp_stats/math_high1905 (mata

obparmienus: 15.01.2019).

TexHu4eckoe ocHALLIEHHE

1. TlepcoHanabHBIM KOMIBIOTED.

2. MynbTuMeIuiHBINA TPOEKTOP.

3. HWurepakTuBHas 10CKa

4. VYd4eOHO-TIpaKTUYEeCKOEe U y4eOHO-1ab0opaTopHOE 000PYA0BAHHE.

5. Jlocka marHuTHAaS.

6. KoMIUIeKT dYepTeKHBIX HWHCTPYMEHTOB (KJIACCHBIX M Pa3/aTOYHBIX):
JMHEeKa, TpaHcnopTup, yrojbHuk (30°, 60°, 90°), yronsHuk (45°, 90°), uupKyib.
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