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1. losicHUTEJIbHAA 3aNIMCKA AKTYaJIbHOCTDH POrPaMMBbI

CoBpeMeHHBIN 3Tan OOIECTBEHHOTO Pa3BUTHUSL XapaKTEPU3YETCS PAIOM
0COOEHHOCTEU, PEABABIISIIONINX HOBbIE TPEOOBAHUS K IIIKOJIBHOMY 00pa30BaHUIO.
denepanabHbIN roCy1apCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOI'O OOIIIETO
oOpa3oBaHus ONPENEINJI HOBBIE MOJIXOIbI K IEISAM, COACpPKAHUIO OOy4YeHUS U
pe3ynbTaTaM OCBOEHUSI 00YYaIOIMMUCS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI
OCHOBHOI'0 00111er0 00pa3oBaHUsl. YMEHHE YyYallluXCs CaMOCTOSITEIbHO YUUThCS
CTAHOBUTCS OJHUM K3 OCHOBHBIX KPHUTEPUEB YCHEIIHOCTH 00pa3zoBaTEIbHON
CUCTEMBI, TaK KaK TOJIbKO OHO MOYKET rapaHTUPOBATh BBITYCKHUKAM IIIKOJI YMEHHE
OTPENETATh CMBICT CBOEH MpOo(ecCHOHANbHON AEATeIbHOCTH U COIHMAIBHYIO
3aIMIIEHHOCTh HA COBpeMEHHOM phiHKE Tpyna. CormacHo @I'OC BHeypouHas
JESITENbHOCTD SIBISECTCS, OJHUM W3 HWHCTPYMEHTOB JOCTHIKEHUS IJIAHHPYEMBIX
JUYHOCTHBIX, NPEIMETHBIX W METANpPEeIMETHbIX pE3yJbTaTOB 00pa3oBaHUs
IIKOJIbHUKOB.

JlaHHas mporpaMMa BHEYPOUYHOM AEATENIbHOCTH «MaremaTuka sl BCeX»
NeAarornyecku  LesnecooOpazHa, €€  peanu3anust CO3JaeT  BO3MOXKHOCTb
Pa3HOCTOPOHHETO PACKPBITUS HMHIUBUAYAIbHBIX CIIOCOOHOCTEH MIKOJIHLHUKOB,
pa3BUTHUS HMHTEpPECAa K Pa3JIMUYHBIM BHUAAM JACSATEIbHOCTU, KEIaHUS AaKTUBHO
y4acTBOBaTh B MPOAYKTUBHOM JEATEIBLHOCTH; OyAET CIIOCOOCTBOBATH Pa3BUTHIO
MBICJIUTENILHBIX ONIEPAIMI U 00IIeMY UHTEIUIEKTYaIbHOMY Pa3BUTHIO.

OcHOBHBbIC TNPUHHUUINBI peanu3alMd [OporpaMMbl —  HAy4YHOCTb,
JOCTYITHOCTh, JJOOPOBOJBHOCTh, CYOBEKTHOCTb, NEATEIbHOCTHBIA M JTUYHOCTHBIN
MOAXO/bI, NPEEMCTBEHHOCTh, PE3YJIbTATUBHOCTb, IMAPTHEPCTBO, TBOPYECTBO M
yCIex.

Onucanue cogepkaHusi NPOrpaMMbl

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

JlanHasi mporpaMMa BHEYPOUYHOM ACSTEIBHOCTU IMO3BOJUT 00yYaronuMcs
rJ1y0Ke U3y4YUTh BOMNPOCHI IIKOJIBHOI'O Kypca MaTEMAaTHUKH U BOITPOCHI, BHIXOSALINE
34 paMKM IIKOJIBHOM MPOrpamMMBbl, IOJYYHUTh LEJIOCTHOE IPEACTABICHUE O
MaTEMaTUYECKON HAYKE.

[Iporpamma y4HMTBHIBA€T BO3pACTHbIE M WHAMBUIYAJIbHBIE OCOOEHHOCTH
BOCBMHUKJIACCHUKOB. C 3TOM LENBI0 BKIIOUEHBI TAKUE BUIBI NESITEIBHOCTH, KAK
UCCIIEOBAHUE, IPOCKTUPOBAHUE, TMPE3EHTALUUsI, OSKCKypCHs, MEIUa-MOCT,
nyOnukanuu. [Iporpamma TMO3BOJUT HCMOJIL30BAaTh IOJYYCHHBIC 3HAHUS Ha
MPaKTHUKE.

Peamuzanus kypca «Maremaruka Iis BCEX» JIOJDKHA COAEHMCTBOBATH
Pa3BUTHIO Yy JETel MaTeMaTH4eCKOoro o0pa3a MBINIICHUS: KPAaTKOCTH pEUH,
YMEJIIOMY  HCIOJB30BAHUI0  CUMBOJIMKH,  NPABWIBHOMY  IPUMEHEHHIO
MaTeMaTHYECKOW TEPMUHOJIOTHH U T.1I.

HoBu3Ha mporpaMmsl COCTOUT B TOM, YTO KypC HaIpaBjieH Ha yTriyOJieHue
Y pacUIMpEHUE 3HAHUM y4YalllUXCs 10 MAaTEMATUKE, Pa3BUTHE X TEOPETUYECKOTO
MBIIUIEHUS U JIOTUYECKOU KyIbTYphl. B xone peannzannn kypca «MaremaTuka s
BCeX» OOydYaronIuecs: Moiay4yaroT BO3MOXXHOCTb M3YYEHHsS] HOBBIX METOIOB



perieHust yaeOHBIX 3a/1a4d, © BMECTE C TEM IMOBTOPSATH U 3aKPEIUISATh 3HAHMUS,
IIOJTyYEHHBIE PaHee.

IIpu cocraBieHnn pabodyeil MporpaMMbl BHEYPOUHOH JIE€ATEIBHOCTH I10
MaTeMaTUKe YYUTBhIBaJICSI TOT (hakT, yTto mnpu crpade OI'D mo mareMaruke
OOy4YaronIrecs: UCIBbITHIBAIOT TPYIHOCTH MPHU PEIICHUH T€OMETPUYECKUX 3ajad.
[IoaTOMy OCHOBHOE€ BHHMAaHHUE YJAEJIEHO YIIyOJEHUI0O U PACIIUPEHUIO TEM:

«Teopema Iludaropa», «Ilnomane», «lIponopiroHaTbHBIE OTPE3KUY,
«[Togobue TpeyroabHUKOBY.

C nenbro BbIpa0OTKM yMEHUS pelIaTh 3aJa4d MOBBIIIEHHOW CIOKHOCTH U
MOJITOTOBKU OOYYAIOMIMXCS K YCIEIIHOMY YYacTHIO B OJIMMIIMAAaX, B IPOrpaMMy
BKJTFOUCHBI N30paHHBIC BOMPOCHI OJIMMITHATHON MAaTEMAaTHKH, KaK:

- TEOpHUSI ACIIUMOCTH;

-JIOTMKa BBICKA3bIBAHUIA;

-npyuHUMN J{upuxiie u apyrue.

IIpu opraHuzanuu 3aHATUH IPEIAIOJIAraeTCsl HCIOJIb30BaHUE PECYPCOB
NuTepHeT, MHTEPAKTUBHOM 0O0pa30BaTEIIbHONW OHJIAWH-TIIATGOPMBI «YUH.pY»,
noprana «Pemry OI'D» u np.

IleneBoe  HampaB/ieHHe  NpPOrpaMMbl:  Hay4HO-TIO3HABATEIHHOE,
OOIIENHTEIIEKTYaTbHOE.
[ea» mnporpamMmbl — CO37aHUE YCIOBHA IS TIOBBIIICHUS YPOBHS

MaTE€MaTUYeCKOro pa3BUTUA  OOydarommxcs, (OPMHPOBAHUS JIOTHYECKOTO
MBIIUIEHUSI TIOCPEACTBOM OCBOEHHMSI OCHOB COJEpKaHUSA MaTEMaTHYECKON
NesATEIbHOCTH, (POPMUPOBAHKE YCTOMUUBOIO HHTEPECA K IPEAMETY MaTEMAaTHKa.

3apaun:

— YBEJIIMYUTh OOBEM JOIMOJHUTENbHBIX 3HAHUN [0 MaTeMaTHKE;
pa3BUTH Tre€OMETPUUIECKYIO 30pPKOCTb, UHTYUIIHUIO, TeOMETPHUECKOE
BOOOpaKEHUE;

— (opMHpOBaTh HABBIKM CAMOCTOSITENIBHOW pabOThl U NPHEMOB
YMCTBEHHBIX  oOmepamnuii  (aHanu3, CHHTE3, CpaBHEHHE, 00o0IieHue,
KJIacCU(pUKaLs, aHAJIOTUs), YMEHUSI OOAyMbIBaTh U IJIAHUPOBATh CBOU JCHCTBUS;

— pa3BUBaTh BapUAaTHBHOCTH MBILIUICHHUS, BOOOpPaXEHHs, YMEHUs
apryMEHTUPOBATh CBOM BBICKA3bIBaHUS M BBICTPAWBAaTh YETKUE JIOTHYECKHE
paccyxaeHus;

— MNOBBICUTD UH(OPMAIIMOHHYIO u KOMMYHUKATUBHYIO
KOMIIETEHTHOCTh 0Oyuaromuxcs 9 kiacca.

MecTo nporpamMMbl B Y4eOHOM ILIaHE:

[IporpamMmma peanusyeTcs B paMKax OCHOBHBIX HANPaBICHUN BHEYPOUYHOU
nesitenibHoCcTH, onpeaeneHHbIx @I'OC u HampaBieHa Ha OOIIEUHTEIUIEKTYaIbHOE
pa3BUTHE 00YYaAIOLTUXCA.

[Iporpamma paccuutana Ha 34 4aca B roj] ¢ IPOBEJIECHUEM 3aHATHI | pa3 B
Hegemo. ConepkaHUE MPOTPaMMbl OTBEYAeT TpPeOOBaHUSM K OpraHU3ALMU
BHEYPOUYHOU ESTETBHOCTH.

IIpuMensieMble TEXHOJIOTHM OOY4YeHHMsl: TEXHOJIOTHUS PAa3BHBAIOIIETO
OOy4eHHMsI, TEXHOJIOTUSI MPOOJEMHOT0 OOYy4EeHHSs, TEXHOJOTUSI MHTEPAKTUBHOIO
oOy4eHUsI.



MoTuBanOHHBIE IPHEMBI: CO3/IaHUE CUTyallu! yCIeXa, OJIO0KUTEIbHBINA
OMOLIMOHAJIBHBI HACTPOM, COTPYIHHMYECTBO YUYHTENS W YYCHHMKA, YYEHUKA U
YUEHUKA, TMpUBJICYCHHE  OOydaloluXxcsl K  OLEHOYHOW  JAEATEIbHOCTH,
3aHUMATENbHOCTh O0YUEHUs, CO3AaHNUE MTPOOIEMHBIX CUTYalUH, TPUMEHEHUE MEP
MOOUIPEHUs, HAIJIAJHOCTh, Pa3BUTHE y YYAIIErocs XejlaHus ObITh MOJIE3HBIM
00I11eCTBY, BO3MOKHOCTh OIyOJIMKOBAaTh CBOIO TBOPUYECKYIO padoTYy.

OpranusaumoHubie  (opMbl  O00y4YeHMs: WHIMBUAYAJIBbHO-TPYIIIIOBAs,
rPYINOBasi, KOJUIEKTUBHAS.

2. O01mas XapaKTepUCTHKA Kypca BHEYPOUHOIi 1esiTe IbHOCTH

[Iporpamma BHEypouHOW JeATeNbHOCTH «MaremaTuka [JJIsi  BCEX»
paccuntana Ha 1 yac B Henento (o 40 munyT) 349aca B roj.

IlesieBoe  HampaBjeHHe  NPOrpaMMbl:  HAy4HO-IIO3HABATEJIBHOE,
OOIIEMHTEIUIEKTYaIbHOE.

IIporpamMMa cocTaBieHa C Y4YETOM 3alpOCOB POJUTENIEH U HMHTEPECOB
pebEHka, opueHTHpOBaHa Ha oOyJaromuxcs 9 kiacca ¥ MOXKET ObITh pealn30BaHa
B pa0oTe megarora Kak C OTAEIBHO B3SAThIM KJIACCOM, TaK W C TPYIIOH
oOyuaroluxcss W3 pasHbIX kiaccoB. IIporpamma paccuurana Ha 1 Trom.
OnTuManbHOE KOJMYECTBO I€TEW B TPYIIIE JJI YCHEIIHOTO YCBOSHUSI TPOrPAMMBI
15 yenoBek. [IporpamMmma coOTBETCTBYET O0ILIEMY YPOBHIO Pa3BUTHS U MOATOTOBKU
ydanxcs JaHHOTO BO3pacTa.

3. JInuHOCTHBIE U MeTanpeMeTHbIE Pe3yJIbTAThbl 0CBOECHHS
Kypca BHEYPOUYHOIi 1eITeJIbHOCTH

JINYHOCTHBIE pe3y/IbTaThl:

1) BocmHMTaHHE POCCHUHCKOW TPaXKTAHCKOW HMICHTHYHOCTH: MATPHUOTH3MA,
yBaxeHus1 Kk OTeyecTBy, OCO3HAHMS BKJIaJla OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHPOBOM HAaYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTH
oOydJarommxcsi K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMU K
OOyYEHHIO U TIO3HAHUIO;

3) Ooco3HaHHBIH BBIOOP W TOCTPOCHHE JAIBHEUINCH WHIWBHIYaTbHOM
TpaekTopu oOpa3oBaHHMs Ha 0a3e OPUEHTUPOBKM B wMupe npodeccuii u
poEeCCHOHANBHBIX TMPEANOYTEHUH € Y4YETOM YCTOWYHMBBIX IMO3HABATEIbHBIX
WHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUS YBAKUTEIHHOTO OTHOIIEHUS K TPY-
1y, Pa3BUTHE OIbITA YYACTUSI B COLUAIBHO 3HAYUMOM TPY/IE;

4) yMmMeHHE KOHTPOJUpPOBaTh TMPOIECC ©  PE3yabTaT y4eOHOW U
MaTeMaTUYECKON JIEATEIbHOCTH;

5) KpPUTHYHOCTH MBIIIJICHHS, MHUITUATHBA, HAXOJYUBOCThH, AKTHBHOCTD TIPH
pelIeHNN TeOMETPUYECKUX 3a/1au.

MeTanpeameTHbie pe3yJabTAaThI:

1) ymMmeHue caMOCTOSTENHLHO OMPEILIIATh eI CBOETO 00yUeHUs, CTABUTh U
dbopMynupoBath it ce0si HOBBIE 33/1a4M B yu€0e, pa3BUBAaTh MOTHUBBI U MHTEPECHI
CBOEI MO3HABATEIBHOM 1€ATEIbHOCTH;



2) yMEHHE COOTHOCHTH CBOW JICHCTBHSI C IJIAHUPYEMBIMH PE3yJIbTaTaMHU,
OCYUIECTBJISITh KOHTPOJb CBOEH JESATENBHOCTH B TMPOIECCE JOCTUKEHUS
pe3ynbTaTa, ONpeAeNiaTh ClIOCOObI JEHCTBUN B paMKaX MPE/I0KEHHBIX YCIOBHM U
TpeOOBaHMI, KOPPEKTUPOBATH CBOMU JCHCTBUS B COOTBETCTBUU C U3MEHSIOIICHUCS
CUTYyallUEH;

3) yMecHHE OmpeessaTh MOHATHSA, CO3aBaTh OOOOIICHHS, YCTAaHABJINBATH
aHAJIOTUH, KJIacCU(PHUIMPOBATh, CaMOCTOSTEIHLHO BHIOMpPATh OCHOBAaHHUS U
KpUTEPHUH IS KiIaccu(puKaIum;

4) yMeHHWEe YyCTaHaBJIUBATh MPUYUHHO-CIICIICTBEHHBIC CBS3H, IMPOBOIUTH
JTIOKA3aTeIbHOE PACCYKICHUE, YMO3aKItoueHNe (MHAYKTUBHOE, IETYKTUBHOE U 110
aHAJIOTUH) U JIeJIaTh BHIBOJIBI;

5) Pa3BUTHC KOMIICTCHTHOCTH B 0071aCTH HCITOJIb30BaHUS HH(i)OpMaHI/IOHHO-
KOMMYHHKAalIMOHHBIX TCXHOHOFHﬁ;

6) mepBOHAYaJIbHBIC MPEACTABICHHUS 00 MICSIX M O METOJaX MaTeMAaTHKH
Kak 00 YHHUBEPCAJIbHOM SI3bIKE HAYKH W TEXHHKU, O CPEACTBE MOJEIUPOBAHUS
SBJICHUM U IIPOLIECCOB;

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

8) yMeHuWe HaXOAWTh B Pa3IMYHBIX HCTOYHHKAX HH(POPMAIIHIO,
HEOOXOUMYIO JJI PEIICHUS MaTeMaTHYeCKUX MpoOsieM, U MPEeACTaBIATh €€ B
MOHATHOM (hopMe, TPUHUMATh PEIICHUE B YCIOBUSX HEMOJHOW WM U30BITOYHOM,
TOYHOMW WJIM BEPOSATHOCTHOM MH(POPMAIIUY;

9) ymMeHHMe TOHMMAaTh U HCIOJb30BaTh MaTEMATUYECKHE CPEICTBA
HATJISIIHOCTH  (YepTexu, TaONuIbl, CXeMbl H Jp.) I WUIIOCTpaIluH,
WHTEPIIPETALUN, ApTyMEHTAIINH;

10) ymMeHHME BBIABUTATH THIIOTE3bl INMPH PEIICHWH 3a7adyd W I[OHUMATh
HEO0OXOMMOCTb UX MPOBEPKU;

11) moHMMaHKWE CYIIHOCTH aJIFTOPUTMHUYECKHX MPEANUCAHUNA W YMEHHUE
JEWCTBOBATh B COOTBETCTBUU C MPEJJIOKEHHBIM AJITOPUTMOM.

IIpeameTHble pe3y/ibTaThl:

1) dopmupoBaHue MpeaCTaBICHUN 0 MaTeMaTUKe Kak O METOJIC TTO3HAHUS
JEWCTBUTEILHOCTH, TTO3BOJISIIOIIEM OMUCHIBATh U U3y4YaTh PEAJIbHbIEC MPOLECCH U
SIBJICHUS: OCO3HAHUE POJIM MaTeMaTUKH B pa3BUTHHU Poccuu U Mupa; BO3MOKHOCTh
MIPUBECTH MPUMEPHI U3 OTEUECTBEHHON M BCEMHUPHOM HMCTOPUU MaTEMaTUUYECKUX
OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE yMEHHH paboOTaTh C YYCOHBIM MAaTEMATHYECKHM TCKCTOM,
TOYHO M TPAMOTHO BBIpakaTh CBOU MBICIH C MPUMEHEHUEM MaTeMaTU4YeCKOM
TEPMUHOJIOTUM W  CHUMBOJMKH, TPOBOAUTH KJacCU(UKAIUU, JIOTHYECKUE
000CHOBaHUS, TOKA3aTEIHCTBA MATEMATUUECKUX YTBEPKICHUH;

3) pelieHHe CIOKETHBIX 3aJad pa3HbIX TUIIOB HAa BCE apHU(PMETHUECKUE
JICUCTBUS;

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

5) omnepUpOBaHUE IMOHATUAMH: PALUOHAIBHOE YHUCIO, HPPALMOHAIBHOE



YKUCJIO; MHOXECTBO, JJIEMEHT MHOXECTBA, IMOJIMHOXECTBO, IPUHAMJICKHOCTD,
HaxXOXJEHUE IepeceueHusi, OOBEAMHEHUS TMOJMHOXKECTBA B IPOCTEUIINX
CUTYaLMsIX;

6) ucmoNb30BaHKME CBOMCTBA YHCEN U 3aKOHOB apH(PMETHYECKHUX OTepanuii
C YMCJIaMU IIPY BBINIOJIHEHUY BBIUNCIECHUM: UCIIOJIb30BaHUE ITPU3HAKOB IETUMOCTH
IIPY BBIITOJIHCHUH BBIYMCIICHUN U PELICHUH 3a/1a4; BBIITOJIHEHUE OKPYTJICHUS YHCEIl
B COOTBETCTBMM C IIpPaBWJIaMH; CPAaBHEHUE 4YHCEIN; OLCHUBAHUE 3HAYCHUS
KBaJPaTHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJIOr0 YNCIIA;

7) BBINIOJHEHUE MPEOOpPA30BaHMIA ISl BHIYUCIICHUS 3HAYCHUN YHMCIIOBBIX
BBIPAKEHNN, COJIEPKAIIMX CTENEHU C HATypAJIbHBIM IIOKA3aTelIeM, CTEIEHH C
LEJIbIM OTPULATEIBHBIM ITOKA3aTeNIEM; BBINOJHEHUE MPeoOpa3oBaHUl LETBIX,
JIpOOHO - PAllMOHAJBHBIX BBIPAXKEHHM U BBIPAKEHHH C KBaJPAaTHBIMU KOPHSIMMU;
peliaTh JIMHEWHBIE, KBaJpaTHbIC YPAaBHEHMS, HEPABEHCTBA WU HUX CHCTEMBI,
n300paxkaTh PEIICHNs HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MpsAMOiL;

8) oBmameHwe cucTeMoi (DYHKIIMOHANBHBIX TOHSATHH, Pa3BUTHE YMEHUS
UCIIOJIb30BaTh (DYHKIIMOHANBbHO-TpaUUECKHEe NPEICTABICHUS [JISl PEIICHHUS
MaTeMaTUYECKUX 3a7ad, U1 ONWCAaHHWS W aHalau3a peajbHbIX 3aBUCUMOCTEHU:
OIPEIEIICHUE IIOJIOKEHHs TOYKHU 10 €€ KOOpAMHATaM, KOOPAMUHATHI TOYKU II0 €€
MOJIO)KEHUIO Ha IUIOCKOCTH; HAaXOXJEHUE MO Tpaduky 3HA4YeHUU (QYHKIUH,
o0nacTu omnpeneneHusi, MHOXKECTBA 3HAYEHUH, HyJled (YHKIUH, MPOMEKYTKOB
3HAKOIOCTOSIHCTBA, MPOMEXYTKOB BO3pacCTaHUs W YObIBaHHWS, HAaWOOJBIIETO U
HAaUMEHbBIIEr0 3HaueHus (YyHKUMU; T[OCTpOEHHE rpaduka JHUHEHHON W
KBaJpaTUYHON (PYHKIIMI; MCIOJIH30BAHUE CBOMCTB JUHEWHOW W KBaJpaTUYHOU
(GbyHKUMNA U UX rpadMKOB MPU PEIICHUH 3a/1a4 U3 JIPYTUX YUEOHBIX IIPEIMETOB;

9) dopmupoBaHUE TMPEICTABICHUS O CTATHCTUYCCKHX XapaKTCPHCTUKAX,
BEPOSITHOCTH CIYyYalHOTO COOBITUS; PEIICHHE MPOCTEHIINX KOMOMHATOPHBIX
3a/1a4; OMNPENEIICHHE OCHOBHBIX CTAaTUCTHYECKUX XapaKTEPUCTUK YHCIIOBBIX
HAa0OpOB; OIICHMBAHWE W BBIYMCICHHE BEPOSTHOCTU COOBITHS B MPOCTEUILINX
CIIy4asiX;

10) pazBuTME yMEHHW IIPUMEHATH W3YYCHHBIE IIOHATHS, PE3YyJIbTATHI,
METOABI [UJIl PELICHMs 3a1ad IPAKTUYECKOTO0 XapakTepa M 3a1ad M3 CMEKHBIX
JUCHUIUIMH C MCIOJIb30BaHUEM MPU HEOOXOJUMOCTH CHPABOYHBIX MaTEpHAJIOB,
KOMIIBIOTEPA, MIOJIb30BAThCSI OLIEHKOW U MPUKUIKOM MPU MPAKTUYECKUX pacyETax:
pacro3HaBAHUE BEPHBIX M HEBEPHBIX BBICKA3bIBAaHWI; OLICHUBAHHE PE3YJIHTATOB
BBIYMCJIEHUW IPU PELIEHUH NMPAKTUYECKHUX 33/1a4; BBIITOJIHEHNE CPABHEHUS YHCEIT B
pealbHBIX CUTyalUsX;

11) oByazicHUE TEOMETPHUUECKUM SI3bIKOM; PA3BUTHE YMEHUS MCIIOJIb30BATh
€ro JJIsl ONMMCAHUs MPEIMETOB OKPYKAIOUIEr0 MUPA; Pa3BUTHE NPOCTPAHCTBEHHBIX
NpEACTAaBICHUM, M300pa3UTENbHBIX  YMEHUH, HaBBIKOB T'€OMETPUYECKUX
MOCTPOCHUH; ONEPUPOBAHUE MOHATHAMH: (UTYpa, TOUKA, OTPE3OK, MpsAMas, IyY,
JIOMaHas, yroj, MHOIOYIOJIbHUK, TPEyTOJbHUK U  YETBIPEXYTOJIbHHUK,
OPSAMOYTOJBHUK M KBajpaT, OKPYKHOCTb H  KpPyI, HPSIMOYTOJbHBIN
napajuienenunen, Kyo, map; nu300paxkeHHe H3y4aeMbIX (GUTYp OT PYKH U C
ITOMOIIBIO JINHEUKU U LUAPKYJIS.

12) oBrnafeHre yMEHHEM peniaTh JIOTUISCKHE 3aa9H, 3alMChIBATH CIIOKHBIS



BBICKa3bIBaHUs, (DOPMYIUPOBKU TEOPEM, AKCHOM, UCIIOJIb3YsI CAUMBOJIBI aareOphl U
JIOTUKH; YMETh MPUMEHATH rpadpl U NpUHIUI J{upuxiie npu peleHnu 3aau.



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

I\t

Coneprkanue yueOHOro MaTepuana

XapakTepucTuKa OCHOBHBIX BUIOB JACSITEILHOCTH YICHHUKA (HA YPOBHE
Y4eOHBIX
JICHCTBHI)

Tema 1. DieMeHTBI MaTeMaTH4eCKOMH
sioruku. Teopus umces. Jlornka BbICKa3bIBaHHIA.
J{uarpammbl Ditsiepa- Benna. [IpocTsie u cioxxHbIe
BBICKA3bIBAHUS. 3amgaud Ha KOMOMHAIUU |
pacnionoxenue. [I[puMeHenre Teopun AEIUMOCTU K
PEIICHUIO OJIMMIHMAJHBIX M KOHKYPCHBIX 3ajad.
3asaun Ha JEIUMOCTb, CBSI3aHHBIE C PA3JI0KEHUEM
BhIpOKCHHN Ha MHOXuUTenH. CTeneHb Yucha.
YpaBHEHHE ~ TEpPBOM  CTENEHU  C  JIBYMH
HEW3BECTHBIMHU B IEJIBIX YHciiaX. [’ padsl B pereHun
3agad. [Ipuanun qupuxie.

OHepI/IpOBaTB IOHATHUAMU: ONPEACTICHUE, TCOPEMA, aKCHOMA, MHOXKECTBO,
XaPAKTCPUCTUKKU MHOXCECTBA, JJICMCHT MHOXCECTBA, IMYCTOC, KOHCYHOC U
OECKOHEYHOE MHOXECTBO, IIOAMHOXKCCTBO, IPUHANJICIKHOCTH, BKIIOYCHUC,
[PAaBCHCTBO MHOXCCTB; 1/1306pa>1<aTL MHOXECTBA MW OTHOIICHHC MHOMXCCTB C
MOMOIIBIO KPYI'OB Sﬁnepa; OIPCACIIATh IIPUHAMJICIKHOCTD 2JIECMCHTA MHOXKCECTBY,
O6"I)GI[I/IH€HI/IIO N TEPCCCUCHUIO MHOKCCTB, 3aAaBaTb MHOXCECTBO C IMOMONIbBIO
MCPCUUCIICHUSA OJJIEMCHTOB, CJIOBCCHOI'O OIIMCaHUs; OICPHUPOBATH IOHATHUAMMU:
BBICKAa3bIBAHUC, HCTUHHOCTbD n JIOKHOCTD BbICKa3bIBaHMU, OTpULIAHUC
BBICKaSLIBaHHﬁ, orepanuu HaJ BbICKAa3bIBAHUAMU: U, HWIHW, HE, YCIOBHbIC
BbICKa3bIBaHU (I/IMHJII/IKaIII/II/I); CTPOUTDH BbICKa3bIBaHUA, OTpULIaHHUA
BLICKa3bIBaHUM. B HOBCCﬂHCBHOﬁ JKHU3HU U IIpU U3YYUYCHUU APYIrUuX MPEAMETOB:
CTPOUTH LCIIOYKH YMO?;aKJHOLIeHHﬁ Ha OCHOBC HCIIOJIb30BAHHWA IIPAaBHUJI JIOTUKU,
KMCIIOJb30BAaTh MHOJXXCCTBA, OoIcpanuu C MHOXCCTBaAMH, HX rpa(bnquKoe
MPCACTAaBICHUC IJI1 ONMMCAHUA PCAJIBHBIX TPOUECCOB U SIBIICHU.

Tema 2. Ilpouentbl. OCHOBHBIE 321241 HA
NpoueHThbl. PereHne OCHOBHBIX 3a1ad  Ha
MPOLIEHTHI: a) HAXOXJEHHE IMPOILIEHTAa OT YHUCIa
(BeninuMHBI); ©) HAXOXKACHHWE 4YHCIa IO €ro
MPOLIEHTY; B) HAX0XK/ICHHUE MPOLEHTA OJTHOI0 YUCIa
OT Apyroro. ApudmeTudyeckue U anredOpanyeckue

IMPUCMBI pCHICHUSA 3a1a4.

Pa3bsacHATE, 4TO Takoe «OIUH MPOLEHT». lIpencTaBiaTs IPOLEHTHI B BUIE
MeCATUYHBIX Apo0el U JecsITUUHbIE ApoOU B BUAE NpoleHToB. HaxoauTs nponeHT
OT YKCJIA, YUCJIO 10 €r0 MPOLEHTaM, IIPOLEHT OJHOI0 Yncia oT gpyroro. IloscHars
1 3aMKChIBaTh (POPMYITy CIOXKHBIX IPOLEHTOB. [IpOBOAUTH MPOIIEHTHBIE PACUETHI
C UCIIOJIb30BAHUEM CJIOKHBIX IIPOLIEHTOB.




Tema 3. TexcroBble 3agaun. 3a7adyud Ha
CMECH, CIUIaBbl, pacTBOphl. KOHIEHTpanus
BEILIECTBA, TMPOIEHTHOE  COJCpKAHHUE;  3aKOH
COXpaHEHHUs MaccChl. 3a7laud Ha JBIDKEHUE. 3a7a9u
Ha COBMECTHYIO paboTy.

Pemrate HecHOXHBIE CIOKETHBIE 3aJaud  pa3sHBIX THUIIOB Ha BCe
aprudMeTHUecKue AeHCTBUS; CTPOUTh MOJEIb YCIIOBH 3ajauu (B BUJE TaOJIUIBL,
CXEMBbI, PUCYHKA), B KOTOPOH J1aHbl 3HAYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX
BEIMYMH, C LENbI0 MOUCKA PELICHUs 3aJaud; OCYILECTBJIATh CHOCOO IOMCKa
pelIeHNs 3a7aui, B KOTOPOM PACCYXKACHUE CTPOUTCS OT YCIIOBHUS K TPEOOBAHUIO
WIK OT TpeOOBAaHUS K YCIIOBHIO; COCTABJIATH IUIAH PEILEHMs 3aJaud; BbLACIATDH
ATanbl pElIeHUs 3a7aud; WHTEPIPETUPOBATH BBIUYUCIUTEIbHBIE PE3YJIbTAThl B
3ajjaye, MCCIIENOBATh MOIYYEHHOE PEIICHUE 3a/1aui; 3HaTh Pa3jInuue CKOpOCTeH
00BbeKTa B CTOSYEH BOJE, NMPOTHB TEUEHUS U IO TEYEHUIO PEKM; peularhb
3ajjaud  Ha HAaXOXJIEHUE YacTH YMCJIAa U YUCIA [0 €ro YacTH; pellaTh 3aJa4yu
pa3HbIX TUIOB (Ha paboOTy, Ha NOKYIIKH, HAa JBUXKEHHE), CBSA3BIBAIOIIUX TPHU
BEJIMUMHBI, BBIJCIATh ATH BEJIUYMHBl U OTHOIIEHUS MEXIY HUMH; HaXOIUTb
[IPOLEHT OT YMCIA, YUCIO MO HPOLEHTY OT HEro, HaXxOAWUTb IPOLEHTHOE
OTHOILEHHE JIBYX YMCEJ], HAXOIUTh IPOLEHTHOE CHUXEHHWE WIJIM IPOLEHTHOE
MOBBILICHUE BEJIWYUHBI; pEIIaTh HECJOXKHBIE JIOTUYECKUE 3aJaud METOAO0M
paccyxaeHuid. B moBcenHEBHOW >KM3HUM M NPH U3YyYEHUU JAPYIHX IPEIMETOB:
BBIJIBUTATH THIIOTE3BI O BO3MOXKHBIX IPEACTbHBIX 3HAYCHUSX MCKOMBIX BEITMYMH
B 3anmade (Jenarh NPUKHUIKY)

Tema 4. AuareOpauyveckue BbIpPaKeHHS.
PannonaneHbple BbIpakeHHd. Llensle BbIpaxeHUs.
JlpoOubie  BbIpakeHus. ParmonanbHas  apoOb.
OCHOBHOE  CBOWCTBO  PaLMOHAJIBHOH  JIpoOu.
CrnoxeHue, BbIUWTAHUE, YMHOXXEHHME U JeJIEHUE
[pallMOHAIbHBIX npo0eit. Bo3zsenenue
palMoOHAIBLHOM JpOOU B CTENEHb. TOX/1eCTBEHHBIE
npeoOpa3oBaHusl  palMOHAJIBHBIX  BBIPAKEHUI.
CreneHb ¢ LEIbIM TOKa3aTeleM U €€ CBOWCTBA.
KBanpaTtHble KOPHH. Apudmernueckuit
KBaJpaTHBIH  KOPEHb U ero CBOMCTBA.
ToxnecTBeHHbIE  NPeoOpa3oBaHUSl  BBIPAXKECHUH,
coJiep KalliX KBaJpaTHbIE KOPHHU.

PacrioznaBate  Lenble  palMOHANbHBIE  BBIPAXEHHUS,  JApOOHBIE
pallMOHAaJIbHBIE BBIPAXKECHMUSI, TPUBOIUTD IIPUMEPBI TAKUX BBIPAKEHUM.
dopMyIupoBaTh: ornpeeNeHus: paloHaIbHOTO BBIpaXECHMUS,

ITONTYCTUMBIX 3HAYEHUM NEPEMEHHOM, TOXKIECTBEHHO pAaBHBIX BBIPAXKEHHU,
TOXJECTBA, PABHOCUJIBHBIX YPaBHEHHUI, PAllMOHAIIBHOTO YPABHEHHS, CTEIIEHH C
HYJIEBBIM I10KA3aTeJIEM, CTENIEHU ¢ OTPULATEIBHBIM [10KA3aTeNIEM, CTAaHAAPTHOTO
BUJIa YMCIIa, 0OpaTHON NMPONOPIHUOHATBHOCTH. [I[puMEHATh CBOWCTBA CTETIEHU IS
npeoOpa3oBaHus BbIpakeHHd. DOpMyIHpOBaTh: OMpPENEICHUS: KBaJIPaTHOTO
KOpHSI W3 YHWCla, apu(PMETHYECKOTO KBAJAPATHOTO KOPHS W3 YWCJIA, PaBHBIX
MHO>KECTB, MOJAMHOXECTBA, MEPEeCEYCHUs] MHOXKECTB, OOBEIUHEHHS] MHOKECTB;
CBOMCTBA: apuU(METUUECKOTO0 KBaJapaTHOro KopHsA. Jloka3piBaTh CBOMCTBA
apruPMETHUECKOTO KBaJPaTHOTO KOpHS. [IpuMeHsTh MOHITHE apuPMETHIECKOTO
KBaJpaTHOTO KOPHS [JIi BBIYMCICHUS 3HAYEHHWM BBIPAXKEHHUI. YpPOIIATh
BEIPXEHI S, COJIeprKalie apudMeTHIeCKre KBaIpaTHbIE KOPHH.




ypaBHeHuii. lenbie anredpanyeckue ypaBHEHUS U
CrocoObI X penieHus. PalmoHanbHbIe YPaBHCHHUS.
PaBHOCHJIBHOCTh YPaBHEHUI U CUCTEM YpaBHEHUH.
OCHOBHbIE IIPUEMBI PELLIEHUSI CUCTEM YPABHEHMI.
Vcnionb30BaHue CBOMCTB U TpaduKoOB (DYHKIUH MTPH
[peIeHIH YpaBHEHHI. N3obpakenue Ha
KOOPJIMHATHON IJIOCKOCTH MHOECTBA PEIICHHM
YpaBHEHUN C JBYMS NEPEMEHHBIMH M UX CHUCTEM.

VYpaBHeHUsIT ¢ mapaMmeTpamu o01ue
MOAXOAbl K pelieHuto. PaznokeHne Ha MHOKHUTEIIH.
Jlenenne MHOrOwIeHa Ha MHOTO4IeH. Teopema besy)
0  JeNuTeNnsX  CBOOOJHOTO  WiIeHa, JeJICHHUE
(YTOJIKOM», PEILICHUE YPABHEHUIM.

Tema 5. Monayab. Ilpeodpa3oBanue @opMyIMpoOBaTh OMNpEAeIeHHe MOAYJs uyuciaa. Haxomuts Monaynb
BbIPaKEeHUH, coJepsKauux MOAYJIb. [UHUClia. BBINONHATH MpeoOpa3oBaHue BbIPAKEHHM, COIEPIKALIUX MOIYIIb.
Onpenenenye, CBONCTBA, TEOMETPUUECKUN  CMBICI
MO/TYJISI. IIpeoGpazoBanme BBIPAYKECHHUIA,
coZiepKalMX MOAYJb.

Tema 6. YpaBHeHUSI W  CHCTEMBI @opMyJIUPOBATH ONPEACIICHUSI JIMHEMHOrO0, KBaJpaTHOIO YpPaBHEHUMU.

Pemate ypaBHeHHMEe B oOwem Bujae. HHTepnperupoBaTh ypaBHEHHE Kak
MaTEMaTUYECKYI0 MOJIEIb peanbHON cuTyanuu. OINUChIBaTb CXEMY PEIICHUS
TEKCTOBOM 3a7aud, IPUMEHATh €€ Uil peuleHus 3anad. [IpuBoauTe nmpuMepsl:
YpaBHEHUs C JBYMS IIEPEMEHHBIMM; JIMHEWHOIO YpaBHEHUA C JByMs
[IEPEMEHHBIMH; CHUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUH C JBYMs IE€PEMEHHBIMU;
[pEabHBIX IPOLIECCOB, Ul KOTOPBIX YPaBHEHHE C JBYMs IIEPEMEHHBIMH WIIH
CUCTEMAa YPAaBHEHHH C JBYMS II€PEMEHHBIMM SBIIAIOTCS MaTeMaTHYE€CKUMH
MonensiMu. OmnpenensTh, SBIAETCS JIM Iapa 4YWUCel  pPEelIeHHEM  JaHHOTO
YpPaBHEHHs C JABYMs IepeMeHHbIMU. DOpMyIMpoBaTh: ONPEAEICHUS: PELICHUS
YPAaBHEHUs C JBYMs IIEPEMEHHBIMH; YTO 3HAYUT PELIMTh YPABHEHUE C JBYMS
[EepEeMEHHbIMM; Tpaduka ypaBHEHUS C JBYMsl IE€PEMEHHBIMU; JIMHEHHOTO
YPAaBHEHUsI C JABYMs IIEPEMEHHBIMHU; PELICHUS CHUCTEMBl YPAaBHEHHMU C JBYyMS
[IEPEMEHHBIMM; CBOMCTBA YPaBHEHUMH C JABYMs II€PEMEHHBIMH. KOpPHEU
KBaJpaTHOIO YypPaBHEHMS B 3aBHUCHUMOCTH OT 3HAaKa €ro JAMCKPUMHHAHTA.
Jloka3bIBaTh TeopeMbl: Buera (mpsimyto 1 00paTHY0), 0 pa3ioKeHUHU KBaJpaTHOTO
TPEXUYIIEHA HA MHOXKHUTEIIN, O CBOMCTBE KBAJPATHOI'O TPEXUWIEHA C OTPULATEIEHBIM
MUCKpUMUHAHTOM. OINUCBIBaTh Ha NpHUMEpax METOJ 3aMEHbI NEPEMEHHOHN JUIs
penieHuss ypaBHeHMM. HaxXoauTe KOpHM KBaJpAaTHBIX YPAaBHEHHMM pa3IMYHBIX
BuaoB. [Ipumensts Teopemy Buera m oOpartHyro eil Teopemy. BbIMoOmHATH
pa3IoKEHUE KBAaApaTHOrO TpEXWIeHAa Ha MHOXWTenu. Haxomute KopHH
YPaBHEHHH, KOTOpbIE CBOIATCS K KBaapaTHbIM. (COCTaBIATh KBaJpaTHbIE
YPAaBHEHUS W  ypaBHEHMS, CBOJSIIMECS K  KBAaJIPATHBIM, SBISIOIIAECS
MaTEMaTHYECKUMU MOJIEISIMU PEAJIBHBIX CUTYALUN

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

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

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

gL 1f Ol = g(x).
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Tema 8. Yucaosbie bysxkuum.
D yHKIMOHATIbHBIE 3aBUCUMOCTH MEXIY
BenmunHaMu. llonstre ¢(yHkimn. DOYHKIUS Kak
MareMaThyecKkass MOJIeNIb pealbHOro Ipouecca.
OOnacte ompeneneHuss ©  0O0JACTh 3HAYCHUS
¢yakuun. CriocoObl 3amanust GyHkuuu. [paduk

¢ynkuuu. [loctpoenue rpadukoB (yHKIME C
moMoIipio  mpeoOpaszoBanuii  puryp.  Hymm
(byHKINU. [TpomexyTku 3HAKOOCTOSIHCTBA
bynkun. [TpomexyTku Bo3pacTaHusi U yObIBaHUS
¢bynkuuu.  Jlunedinas  QyHkmus, — oOparHas
MPONOPIMOHATIBHOCTD, KBaJpaTUYHAs — (YHKIIHS,

DyHKIMS y=\X, HX CBOMCTBA U rPadUKHL.

IIpuBoguTE HpUMEpBHl 3aBUCUMOCTEM MEXAY BeIWYMHAMM. Pasinnuath
cpenu 3aBUCHUMOCTEH (DYHKIMOHANbHBIE 3aBUCUMOCTU. OIHUCHIBATh MOHATHUSA:
3aBUCUMOW W HE3aBUCHUMON TMEPEeMEHHBIX, (YHKIHMH, apryMeHTa (QYHKLUH;
cocoObl  3amanus  pyHkuuu. DopmynupoBaTh  OmpeneseHus:  001acTu
onpeneneHuss (QyHKIUH, OONacTH 3HaYeHWH (yHKOUH, Tpaduka (yHKIUH,
IMTUHEHHON (YHKIIMU, TPSIMOW MPOMOPIMOHAIBHOCTA. BBIYHCIATH 3HAYCHHE
(yHKIMU IO 33JJaHHOMY 3Ha4eHUI0 apryMeHTa. COoCTaBiIsATh TaOIUIIBI 3HAUCHUHA
¢yakuun. Ctpouth rpaduk GyHKIMHM, 3amgaHHOW TabmmuHo. [lo rpaduky
(yHKIMU,  SABISIOMICHCS  MOJENBIO  PEATbHOTO  MpoIecca,  ONpeAeysTh
XapaKTepUCTUKU 3Toro mnpouecca. CTpouTh rpaduk JTUHEHHON, KBaApaTHUYHOM
DYHKOMH B TPAMOIl MPONOPLHOHATBHOCTH, (YHKIHH y=VX.  OIHCHIBATE

CBOMCTBa 3TUX (PYHKIMII.

0. Tema 9. I'paduxu ¢ynkumii, Crpouth ¥ yutath Tpaduku GyHKOWHA Buaa :y = |f(x)],y =
cojepiKaime MOTyJIb. fAxD 1yl = fC Iyl = If (Ol
[Toctpoenue rpadukoB GyHKIHUN BHA:
y = [fG)lLy = fUxD. Iyl = f. |yl = |f()l.
10. Tema 10. 'eomMeTpusi MHOTOYT 0JIbHUKOB. Pacnio3znaBats Ha YepTeXkax U PUCYHKAX YIUIbI, MHOTOYTOJIbHUKH,

IInomanu. Breluncienwe 1oiomagei B
npeBHOCTH. ['eomeTpuss Ha KJIETOYHOM Oymare.
Paznenenne reoMeTpuuecKux (QUTYp Ha YacTH.
['epon Anekcanapuiickuii u ero popmyna. [Tudarop
M €ro IocleoBaTelIn. Pa3nuyHbIe CIOCOOBI
nokazatenberBa Teopemsl [Tudaropa. [Indaroposs
TPOMKHU. OnmumiuagHeIe u KOHKYPCHBIE
reomeTpuueckue 3amadu. O JeNeHud OTpe3Ka B
NTAHHOM OTHOILUEHWHU. 3aJayd Ha [PUMEHEHHE
Mog00Ms, 30JI0TOE CEUCHHE.

MPSIMOYTOJIBHBIN TNIapajulelenunel, nupaMuay. Pacno3HaBaTb B OKpYKaOLIEM|
Mupe Mojenu 3THX ¢uryp. C NMOMOIIBIO TPaHCIIOPTHUpPA H3MEPSTh TI'PaJyCHBIE
Mepbl YIJIOB, CTPOUTH YIJIbI 33JaHHOM TI'PaAyCHOHW MeEpbl, CTPOUTh OHCCEKTPHUCY)|
manHoro yria. Knaccudunuposars yribel. KnaccupunupoBaTe TpeyroabHUKU 110
KOJMYCCTBY pPaBHBIX CTOPOH W IO BHAAM HX YIJOB. OnuceiBaTh CBOMCTBA
MHOTOYTOJIbHUKOB. HaxonuTe ¢ momombio (GopMyn HepUMETpbl, IJIOLIaIu
MHOTOYrOJIbHUKOB. Pemats 3amauv Ha HaxOXACHHE IEPHUMETPOB, ILIOMIAACH
MPSIMOYTOJIBHMKA U KBaJpaTa, IpaJyCHON MEpHI YIJIOB.

CTpOHUTB JIOTHYECKYIO LIETIOUKY PACCYKIEHUH, COTIOCTABIIATh MTOJIYyYE€HHBIN
pe3yabTaT ¢ yciaoBHeM 3afaud. I300paxarbs pa3sBEPTKH MPSIMOYrOJIbHOIO
napanenenunensa W nupamuiael. HaxomuTh  00BEMBI  MPSMOYTOJIEHOTO
napajuienenunena U Kyda c¢ momoimbio QGopmyi. BelpakaTe OIHU €AMHULIBI

rionaau, o0bEMa uepes Ipyrue.




11.

Tema 11.I'eoMeTpUS OKPY’KHOCTH.

Apxumen 0 JUIMHE OKPY>KHOCTHU U ILIOLIAN
kpyra. O wuncne IIu. OkpyKHOCTH, BIHCaHHBIE
YIJbl, BHEBIMCAHHBIE YIVIBI B  OJUMIIMATHBIX
3ajiaqax.

PacrioznaBaTh Ha 4epTekax M PHUCYHKaX OKPYXKHOCTb, KPYI U HX
PIIEMEHTHI.

PacnioznaBate B OKpyxatomiem mupe mojenu 3tux ¢uryp. CTpouth ¢
MOMOLIbI0  LUPKYJIss  OKPYKHOCTb  3aJaHHOro  paauyca.  Ha3zbiBaTh)
npuOmpk€HHOe 3HaueHue uyucna S. Haxoauts ¢ momomipio QopMyln JUIHHY|
OKPYXKHOCTH, IJIOIAb Kpyra

12. Tema 12. Teopusi BeposiTHOcTeli. Mecto DopMyIUpPOBaTh: OMPENEICHUS: JOCTOBEPHOTO COOBITHS, HEBO3MOXKHOTO
CXOJIACTHKH B COBpeMeHHOM Mupe. Kiaccuyeckoe [COOBITHS; KIIACCHUECKOE ONpeAeIeHUE BEPOSITHOCTH; MPaBHUiIa: KOMOMHATOPHOE
orpefeNieHue  BeposATHOCTU.  ['eoMeTpuueckas [IpaBUIIO CYMMBbI, KOMOMHATOPHOE MPaBUIIO Mpou3BeAeHUs.. [[puBOIUTH MpUMeEpHI
BEpOSATHOCTb.  OCHOBHBIE  TEOPEMbl  TEOPHUH [CIIyHalHBIX COOBITHH.

BEPOSATHOCTH U UX MPUMEHEHHE K PEHICHUIO 3a/1a4. [TosicHsaTe W 3anuchiBaTh GOPMYNy HAXOXKJIEHUS YacTOThl CIy4alHOTO
coObITUs. OnuceiBaTh CTATUCTHMYECKYK OLIEHKY BEPOATHOCTH CIy4ailHOro
coObiTusi. HaxoauTh BEpPOSATHOCTh CIy4aHOTO COOBITUS B  OMNBITaX C
[PaBHOBO3MOYKHBIMU MCXOJIaMH.
13. Tema 13. UToroBoe 3ansitue. O06001eHre Moy4eHHBIX 3HAaHUN M YMEHH, 3alIiuTa TBOPUECKUX pPadoT,

peleHre 3a1a4 o KaKA0My MOAYJIO Kypca.
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TemaTHuecKoe MJIAHUPOBAHHE Kypca

Tema 3aHsATHA KoanuectBo | Jlara no miany (B DaKkTUYECKH
n/n 4acoB He/IeJIsIX)
1. Tema 1. DneMeHTHI MaTeMaTH4YecKoii Toruku. Teopus yncelr. 6 6 Heneab
2. Uloruka Beicka3piBaHuil. J{lnarpamMmel Ditiepa-Benna. 1 1 nenens
3. [IpocThie u CcHOXHBIE BBICKAa3bIBaHMs. BbICKasbIBaTeabHbIE (QOPMBI U 1 2 Henens
OTIEpalMU HaJl HUMH.
4. 3azaul Ha KOMOMHALIMY U PacIOIOKEHUE. 1 3 Henens
5. [TpuMeHeHre TeOpUH ACTUMOCTH K PEIICHHIO OJUMITHAIHBIX ¥ KOHKYPCHBIX| 1 4 nenens
3ajay.
6. 3ajaun Ha JEIIMMOCTh, CBSI3aHHBIC C PAa3JIOKCHHEM BBIPOKCHHHA Ha| 1 5 Henens
MHOHTEITH.
7. ['padsl B pemiennn 3ana4. [Ipuaiun dupuxiie. 1 6 Henens
8. Tema 2. [IpoueHTsl. OCHOBHBIE 32124 HA MPOLEHTHI. 2 2 HeleJIn
9. IIpouieHTHl. 3a1auy Ha POLIEHTHI. 1 7 Henens
10. 3ajaun Ha CJIOKHBIE MTPOLIEHTHI. 1 8 Henens
11.  [Tema 3. TekcToBBIE 3a1a4H. 3 3 Hee M
12.  [Bamaum Ha cMecH, CIUTaBbI, PACTBOPEI. 1 9 Henens
13. Bagaun Ha IBUKEHHE. 1 10 menens
14.  [Bamauu Ha cCOBMECTHYIO paloTy. 1 11 nenens
15. [Tema 4. Anredpanyeckue BbIpaKeHHs. 3 3 HeeH




16.  [ToxxaecTBeHHBIE MPEOOPA3OBAHMS PALMOHATIBHBIX BBIPAKEHUI. 12 nenens
17. CTeleHs ¢ [eJIbIM TOKa3aTelleM 1 €€ CBOWCTBA. 13 Henens
18.  |Apudmernueckuii KBaJpaTHbIi KOpPEHb M €ro  CBOICTBa. 14 nenens
ToxnecTBeHHbIE

npeoOpa30BaHus BRIPAKCHNUH, COJEPIKAIINX KBAIPATHBIC KOPHH.
19. [Tema 5.MoayJb. [Ipeodpa3zoBaHue BbIpasKeHUil, COAePKAIMX MOIYIb 2 HeJeJn
20.  (Onpepenenue, CBOMCTBA, TEOMETPUIECKUNA CMBICT MOYJIS. 15 nenens
21. [Ipeobpa3oBaHue BIpAKEHH, COIEPIKALTIX MOTYJIb. 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

YIIeHA, JIEIEHUE KYTOJKOMY.
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.  [loustue ¢pynkumu. OOnacTh ompeneneHus U 06JacTh 3HAUCHUS (YHKIIUH. 21 nenens

Crioco0bl

3aganus pynkuuu. ['paduk pynkuun. JIuneitnas GyHKIus
30.  |O6paTHas NpONOPIMOHATBHOCTb. 22 nenens
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31. KBangparnunas QyHKIIHUS. 1 23 Henenst
32.  |®ymkums y=Vx, ux cBoiicTBa U rpaduKy. 1 24 nenens
33.  [Hocrpoenue rpadguxoB GyHKIUN ¢ TOMOIIBIO MPeOOpazoBaHmii GUTYD. 1 25 nenens
34. [Tema 9. I'paduku pyHKuMii, conep:xauime MoayJib 2 2 Heneu
35.  [[locrpoenne rpadukoB pyunknuii 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/leJIH
38. [Imomanu. Belumcrienwe 1uiomaneii B JOPEeBHOCTH, B JPEBHEH 1 28 nenens
['perym. ['epon Anekcanapuiickuii u ero ¢popmyna.
39.  [PaznmuuHBIe CITOCOOBI JOKa3aTeIbCTBA TeopeMbl [Iudaropa. 1 29 Henens
40. |O peneHMM OTpe3Kka B JaHHOM OTHOIICHWH. 3alayd Ha IPUMEHEHUE 30 menens
Mog00Ms, 30JI0TOE
ceuerne. OMMMIHUAIHBIE TEOMETPUYECKUE 3a/Ia4H.
41. [Tema 11. I'eomeTpHsi OKPY’KHOCTH 2 2 Heneu
42.  |ApxuMesn o JUIMHE OKPY)KHOCTH U 1iomiaau kpyra. O uucie [n. 1 31 nenens
43.  |OKpY>XKHOCTH, BIHMCAaHHBIC YIJIbl, BHEBIIMCAHHbIE YIJIbI B OJIMMIIHAJIHBIX| 1 32uenens
3ajavyax.
44. [Tema 12. Teopusi BepOATHOCTEH. 2 2 Heneu
45.  [Kmaccmueckoe orpe/ielieHue BEPOsITHOCTH. 1 33 Hepens
46.  |OcHOBHbBIE TE€OpPEMbl TEOPUU BEPOSTHOCTH U UX NMPHUMEHEHHE K PEIICHUIO 1 34 nenens
3ajay.
47.  Utoro 34




6. ®opMBbI KOHTPOJISA ¥ CCTEMA OLleHUBAHNS

KoHTposib ¥ OIlcHUBaHHE BHEYPOUHOH JCSATENBHOCTH OOYYarOlUXCs
OCHOBBIBAETCS HAa KPUTEPUAX YPOBHA M KAauecTBa BBIMOIHSIEMBIX 3aJaHUM 110
COJICP>KaHUIO MPEACTABICHHBIX PE3YyJIbTaTOB, HA OCHOBE HAOJIOJICHUIN yUUTENs 3a
JUYHOCTHBIM POCTOM OOYUaIOIIErocs B Xoe paboThl.

KOHTpOJIbHO-0LIEHOYHAS JEATEIbHOCTh OCYIIECTBIISIETCS YEPE3 BEPOATbHYIO,
COJIEp>KaTeNIbHYI0, TPOrHOCTHYECKYIO OLEHKY, OLIEHKY 110 KOHEYHOMY PE3YJIbTaTy,
pPELEH3UPOBAaHUE, CAaMOOLEHKY, B3aUMOOLIEHKY, CO3JaHUE  OIPEIECICHHOIO
OOIIIECTBEHHOTO MHEHHUs, «JIucTa OLIeHWBaHUA» B KOHIIC 3aHITHUS WU H3y4CHUS

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

PUO yuyeHuka
Tema |3Haro U3ydeHHBIM | 3HAK U3YyUYCHHBIN 3Har0 U3y4EeHHBIN Mory
TEOPETUYECKUI TEOPETUYECKUI MaTepUall, MOr'y €r0  [HAy4YuThb
MaTepual MaTepua, Ho He IIPUMEHUTD IIPU JIpyroro
BCErJa MOry ero PELIEHNHU Pa3IUYHBIX
IIPUMEHUTD 3a1a4. YMero paboTarb
CaMOCTOSITEIIBHO.

Yder 3HAHWUN W YMEHHWH JJII KOHTPOJS W OLEHKH PE3yIhbTaTOB OCBOCHUS
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 « Mamemamuxa 0ns 8cexy

Norm\no Hazpanwue onuMmmnuazasl, KOHKypcCa, Pesynbrar
KOH(epeHIHH
1
2

[IponykTUBHBIM TakK € OyJIeT KOHTPOJb B THPOLIECCE OpraHu3aluu
cienyroumx GopM AesSTENbHOCTH: BUKTOPUHbBI, TEMATUYECKUE UTPbI, TBOPUECKUE
KOHKYPCBI, HallMCAHWE MPOEKTa, BBIMTYCK MAaTEMAaTHMYECKUX 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 MPOEKTHBIX WM
MCCJIEI0BATENbCKUX PadOT (MHAUBUAYATBHBIX UM KOJUIEKTUBHBIX) M X 3allIUTA.

Jlucm oyenusanus cqpopmupo8aHHOCmMU HABLIKOS NOUCKOBOTU U
NPOEKMHOU 0esimenbHOCmU

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

1. [Ymenue mpaBUIBHO  CHOPMYIUPOBATH  TEMY
€0HO-HCCIIeIOBATEIHCKON PaOOTHI

2. |YMeHue BUIETH NpoOiieMy, 000CHOBBIBATH €€
aKTYaJIbHOCTb U NPeoOpa3oBbIBATh €€ B LIEIb
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cOOCTBEHHOH EATEILHOCTH

3. |YMeHue BBIABHHYTH THIIOTE3Y, POPMYIHUPOBATH
1IEJIb, 33/1a4H.

4.  |YMeHHE TUTaHUPOBATh U OCYIIECTBIATH paboTy

5. |YMeHue oCymecTBISATh TOUCK HEOOXOAMMON
nH(pOpMaIUU, COTIOCTABIICHUE U OTOOP ATOM
MH(OpMAILIUY, TTOTYYCHHON U3 Pa3HBIX HCTOYHUKOB
(croBape, SHITUKIIOTICIUMA, FJICKTPOHHBIX TUCKOB,
cetu VIHTEepHET) B

COOTBETCTBHUH C 3adadeil.

6. YMeHune BeCTH HAOII0IeHUE

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

8. |YMeHue cOOTHEeCTH MOIy4YeHHBIN pe3yabTaT
(KOHEYHBIH IPOAYKT) C OCTABJIEHHON LIEIbIO

9. |YMeHue Ha OCHOBE U3yUeHHOU HH(pOpMAIUU
caeaaTh BBIBOABI 1 000OIIEHUS,
MCIOJIb30BAHHBIC B MPAKTUYECKOW JacTH.

10. |YmeHnue 4eTko u TpaMOTHO O(OPMUTH PadOTY B
TOYHOM COOTBETCTBUH C YCTaHOBJICHHBIMHU
paBHIAMH

11. |VYmeHue npeacTaBuTh pe3ynbTaThl WK
MIOArOTOBJIEHHBIN IPOJYKT (Ka4eCTBO
MpeicTaBiIeHNs paboThl)

12. |YMeHue BecTH OUCKYCCHIO, OTBEYaTh Ha
BOITPOCHI.

13.

Htoro

14. |0-12 GannoB — HU3KHIA YPOBEHB
13-24 GannoB — cpeJHUI YpOBEHb
25 — 36 6annoB — BBICOKUH yPOBEHB

[TonoOHast opraHu3anys ydera 3HaHUW W YMEHUW I KOHTPOJS M OICHKU
pe3ylIbTaTOB  OCBOCHHSI  TPOTPaMMBbl  BHEYPOUHOH  ACATEIBHOCTH  OyneT
crioco0CTBOBATH (DOPMUPOBAHUIO U MOJICPKAHUIO CUTYAIlUU yCIeXa sl Kaka0ro
oOyyaroierocs, a Takxe OyJ1eT CrocoOCTBOBATH MPOLIECCY 00YyUECHHSI B KOMaHIHOM
COTPYIHUYECTBE, MPU KOTOPOM KXKIBIM OOydJaromuiicss OyneT 3HAYMMBIM
YYaCTHUKOM JICSITEIILHOCTH.

Cnucok  peKoOMeHAyeMbIX  MO3HABATEJbHBIX (MATEMATHYECKHX)
KOHKYPCOB JIJIs1 IIKOJbHUKOB, OJTUMITHA U JAP.

Neri/mt Ha3zBanue KoHKypca, OJMMINAbI, KOHPEPEHIINH

1. [[[k0JIBHBIN 3Ta BCEPOCCUNCKON OJIMMITNA/bI IIKOJIBHUKOB 110 MAaTEMAaTHKE

2. [IxonbHas yueHnueckas KoH(pepenuus «ccnenoBaTenbckuil 1e00T» (CEKIHS
€CTECTBEHHO-MaTeMaTUYECKUX TUCLUIUIMH)

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

4. Crnet Hay4HBIX 001IeCTB 00yJaromuxcs 00pa3oBaTeNbHBIX OpraHnu3aluil 00IIero u
MOTIONTHUTEILHOTO oOpa3zoBanus 1. HuxueBapToBcka ( Ceknus «[IpuknagHas
MaTEMaTHKa)

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

6. | pernonanbHbIN KOHKYpC Ui Aetei u neparoros «Mos FOrpa» (Homunanuu «Jlerckue
MCCIIeI0BATEIbCKUE PAOOTHI U IPOEKTHI»




Bcepoccuiickuii KOHKYpC UCCIIEIOBATEIbCKUX paboT «MHTEIIeKT Oy Tymeroy

Bcepoccuiickast oHIaliH-0IUMIINAAA «YUu.py» I0 MaTemaTuke 1 5-11 knaccos

Bcepoccuiickas aucTaHIMOHHAs onuMiuaa npoekta «Mudoypox»

HEIEIR

0. MexayHapoIHBI KOHKYPC HCCIIEI0BATENBCKUX PA0OT/ MpoeKTOoB “OTKphIBatO MUP’

11. Mesx1yHapOIHBIH KOHKYPC UCCIIeIOBATEIbCKIX PA0OT YUaIIUXCs U CTyIeHTOB «MarHur
[TO3HAHUA»

12. Mesx1yHapoaHbIi 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. I'yceB B.A. u ap. BueknaccHas pabota mo matemaruke B 6-8 kimaccax. [log
pen. C.W. HIBapubypaa, M.:Ilpocsemenune, 1977 — 288c.

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

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

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

6. Kopnemckuit b.A., AxagoB A.A. VYIUBUTEIBbHBIA MHP YHCEIL:
(MaremaTrueckue TOJIOBOJIOMKH M 3aJadd i JHO0O3HATEIBHBIX): KHUTA JIJIs
yuamuxcs — M.: [Ipocsenienue, 1996. — 144c.

/. KpuBonanoa H.B. Bneypounass nestenbHocTh. I[Iporpamma pazButus
MO3HAaBaTENbHBIX CIIOCOOHOCTEH yuammxcs. 5-9 knaccel. -M.: [IpocBemenue. 2012.
—117c.

8. Jleméxun 1O.B. Maremartuka. 7-9 kmacchl: 3amaHus IJI1 IMOATOTOBKH 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
CXOJIACTUYECKON JIMHUU B IIKOJBHOM Kypce MaTeMaTHKU: Y4eOHO-METOIUYECKOE;
Kpachnosip. 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. CrapunHble 3ala4yu 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:
Metoauueckue pexkomenaanuu /E.A. ®pudyc. — 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/ Pexxum mocrtyma: 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 &1d=663&Itemid=63 (naTa oOpamenus: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 q0CKa

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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