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1. losicHUTEJIbHAA 3aNIMCKA AKTYaJIbHOCTDH POrPaMMBbI

CoBpeMeHHBIN 3Tan OOIECTBEHHOTO Pa3BUTHUSL XapaKTEPU3YETCS PAIOM
0COOEHHOCTEH, MPEABABISIIONINX HOBBIE TPEOOBAHUS K IIKOJILHOMY 00pa30BaHUIO.
®denepanabHbIN roCy1apCTBEHHBIN 00pa30BaTeNbHbII CTaHAAPT OCHOBHOTO OOIIETO
oOpa3oBaHus ONPENEINJI HOBBIE MOJIXOIbI K IEISAM, COACpPKAHUIO OOy4YeHUS U
pe3ynbTaTaM OCBOEHUSI 00YYaIOIMMUCS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI
OCHOBHOI'O 00111ero 00pa3oBaHus. YMEHHE YYaIIUXCS CaMOCTOSITENIbHO YYUTHCA
CTAHOBUTCS OJHUM M3 OCHOBHBIX KPHUTEPHUEB YCHEIIHOCTH OO0pa3oBaTEIbHOM
CUCTEMBI, TaK KaK TOJIbKO OHO MOYKET rapaHTUPOBATh BBITYCKHUKAM IIIKOJI YMEHHE
OTIPENETATh CMBICT CBOEU Mpo(deccCHOHANBbHON NEATEeIbHOCTH M COLHUATBHYIO
3aIMIIEHHOCT HA COBpeMEHHOM phiHKE Tpynaa. CormacHo @I'OC BHeypouHas
JESITENbHOCTD SIBISECTCS, OJHUM W3 HWHCTPYMEHTOB JOCTHIKEHUS IJIAHHPYEMBIX
JUYHOCTHBIX, NPEIMETHBIX W METANpPEeIMETHbIX pE3yJbTaTOB 00pa3oBaHUs
IIKOJIbHUKOB.

JlaHHas mporpaMMa BHEYPOYHOM AEATENIbHOCTH «MaremaTuka sl BCeX»
NeAarornyecky  LejecooOpa3Ha, €€  pealu3alusi CO3JaeT  BO3MOXHOCTh
Pa3HOCTOPOHHETO PACKPBITUS HMHIUBUAYAIbHBIX CIIOCOOHOCTEH MIKOJIHLHUKOB,
pa3BUTHUS HMHTEpPECAa K Pa3JIMUYHBIM BHUAAM JACSATEIbHOCTU, KEIaHUS AaKTUBHO
y4acTBOBaTh B MPOJAYKTHUBHOM JEATEILHOCTH; OyIET CIIOCOOCTBOBATH Pa3BUTHIO
MBICJIUTENILHBIX ONEPALNI U 00IIEMY HHTEIUIEKTYyalIbHOMY Pa3BUTHIO.

OcHOBHBbIC TNPUHHUUINBI peanu3alMd [OporpaMMbl —  HAy4YHOCTb,
JOCTYITHOCTh, JJOOPOBOJBHOCTh, CYOBEKTHOCTb, NEATEIbHOCTHBIA M JTUYHOCTHBIN
MOAXO/bI, MPEEMCTBEHHOCTD, PE3YJIbTaTUBHOCTb, IMAPTHEPCTBO, TBOPYECTBO M
yCIex.

Onucanue cogepkaHusi NPOrpaMMbl

[IporpamMmma BHEYpOUYHOM AEATENBHOCTH 110 MareMaTtuke «Maremaruka s
Bcex» s 10 kmacca HampasieHa Ha peammsaiuto @I'OC O0O0.

JlanHasi mporpaMMa BHEYPOUYHOM ACSTEIBHOCTU IMO3BOJUT 00yYaronuMcs
rJ1y0’Ke U3y4YUTh BOMNPOCHI IIKOJIBHOIO Kypca MaTEMAaTHUKH U BOITPOCHI, BHIXOSALINE
34 paMKM IIKOJIBHOM NPOrpamMMBbl, IOJYYHUTh LEJIOCTHOE IPEACTABICHUE O
MaTEMaTUYECKON HAYKE.

[Iporpamma y4HMTBHIBA€T BO3pACTHbIE M WHAMBUIYAJIbHBIE OCOOEHHOCTH
BOCBMUKJIACCHUKOB. C 3TOM LEIBI0 BKIKOYEHBI TAKUE BUIBI NESATEIBHOCTH, KaK
UCCIIEOBAHUE, IPOCKTUPOBAHUE, TMPE3EHTAUUs], OKCKYpCUs, MEINa-MOCT,
nyOnukanuu. [Iporpamma TMO3BOJUT HCMOJIL30BAaTh IOJYYCHHBIC 3HAHUS Ha
MPaKTHUKE.

Peamuzanus kypca «Maremaruka Iis BCEX» JIOJDKHA COAEHMCTBOBATH
Pa3BUTHIO Yy JETell MaTeMaTH4YeCKOTO o0pa3a MBINIJICHUS: KPAaTKOCTH pEeUH,
YMEJIOMY  HCHOJIb30BAHUID  CUMBOJIMKM,  MOPABUJIBHOMY  MPUMEHEHHUIO
MaTeMaTHYECKOW TEPMUHOJIOTHH U T.1I.

HoBu3Ha nporpaMMsbl COCTOUT B TOM, YTO KypC HaIlpaBJIeH Ha yriyOjaeHue
Y pacUIMPEHUE 3HAHUM y4YalllUXCs MO0 MATEMATUKE, Pa3BUTHE X TEOPETUYECKOTO
MBIIUIEHUS U JIOTUYECKOU KyIbTYphl. B xone peannzannn kypca «MaremaTuka s
BCeX» OOydYaronIuecs: Moiay4yaroT BO3MOXXHOCTb M3YYEHHsS] HOBBIX METOIOB



pelieHus yueOHbIX 3a/1a4, U BMECTE C TeM MOBTOPATH U 3aKPEIIATh 3HAHUA,
IIOJTyYEHHBIE PaHee.

[Ipu cocraBnenun pabodeil mporpaMMbl BHEYPOUHOH JEATEIBHOCTH IO
MaTeMaTUKe Y4YuThIBajJCsS TOT (akt, 4yTo mnpu crade EID mo maremaruke
OOy4YaronIrecs: UCIBbITHIBAIOT TPYIHOCTH MPHU PEIICHUH T€OMETPUYECKUX 3ajad.
[IoaTOMy OCHOBHOE€ BHHMAaHHUE YJAEJIEHO YIIyOJEHUI0O U PACIIUPEHUIO TEM:

«Teopema Iludaropa», «Ilnomans», «lIponopirOHaTbHBIE OTPE3KU,
«[Togobue TpeyroabHUKOBY.

C nenbro BbIpa0OTKM yMEHUS pelIaTh 3aJa4d MOBBIIIEHHOW CIOKHOCTH U
MOJITOTOBKU OOYYAIOMIMXCS K YCIEIIHOMY YYacTHIO B OJIMMIIMAAaX, B IPOrpaMMy
BKJIFOUEHBI U30paHHbIE BOMPOCH! OJUMIINAIHON MaTeMaTUKH, KaK:

- TEOpUs AEIUMOCTH;

-JIOTMKa BBICKA3bIBAHUIA;

-npuHIMI Jupuxiie u Ipyrue.

IIpy opraHusanuy 3aHATHM NPEANOIAracTCs HCIOJIb30BAaHUE PECYpPCOB
NuTepHeT, MHTEPAKTUBHOM 0O0pa30BaTEIIbHONW OHJIAWH-TIIATGOPMBI «YUH.pY»,
noprana «Pemry EI'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, CpaBHEHHEe, 00oO0IieHue,
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
KOMIETEHTHOCTh oOyuaromuxcs 10 kmacca.

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 MPOOJIEMHOr0 OOyYEHHMs, TEXHOJIOTHS MHTEPAKTUBHOIO
oOy4eHUsI.



MoTuBanoHHbIE MPUEMbI: CO3/IaHUE CUTYaIluU yCreXa, MOJI0KUTEIbHBIN
HMOIIMOHAJIbHBI HACTPOM, COTPYJHMYECTBO YUWUTENsl W YUYEHHMKA, YYEHUKA U
YYE€HHMKA, TpUBJIICUCHHE  OOYyYalolUMXCS K  OIEHOYHOM  JCSTENbHOCTH,
3aHUMATENIbHOCTh 00YUYEHUs, CO3/ITaHuE MPOOJIEMHBIX CUTYaIlul, TPUMEHEHUE MEP
MOOIIPEHMS, HAIVISIIHOCTh, Pa3BUTHE y YYaIErocs XeTaHUs OBbITh MOJIE3HBIM
OOIIECTBY, BO3MOXKHOCTh OMYyOJIMKOBATh CBOIO TBOPYECKYIO paboTy.

OpranuszanmoHnbie  (OpMbl  00y4eHMS: WHJWBHUIYaJIbHO-TPYIIIOBAs,
IpYIIIOBasi, KOJUIEKTUBHAS.

2. O01mas XapaKTepUCTHKA Kypca BHEYPOUHOIi 1esiTe IbHOCTH

[Iporpamma BHEypouHOW JeATeNbHOCTH «MaremaTuka [JJIsi  BCEX»
paccuntana Ha 1 yac B Henento (1o 40 munyT) 34 yaca B roj.

IlesieBoe  HampaBjeHHe  NPOrpaMMbl:  HAy4HO-IIO3HABATEJIBHOE,
OOIIEMHTEIUIEKTYaIbHOE.

[Iporpamma cocTaBiieHa C yYE€TOM 3allpOCOB POJUTEICH W HMHTEPECOB
pebéHka, opueHTHUpoBaHa Ha oOy4Jaromuxcs 10 kimacca 1 MOXKeT ObITh pealii30BaHa
B paboTe Iemarora Kak C OTJAEIBHO B3SITBIM KJIACCOM, TaK W C TPYNIOH
oOyyarommxcsi W3 pa3HbIX KkiaccoB. Ilporpamma paccumtana Ha 1 roj.
OnTuMaabHOE KOJWYECTBO JICTEH B TPYIITIE IS YCTICITHOTO YCBOSHUS ITPOTPAMMBI
15 yenoBek. [IporpamMmma coOTBETCTBYET O0ILIEMY YPOBHIO Pa3BUTHS U MOATOTOBKU
yYaIuxcsl JaHHOTO BO3pacTa.

3. JInuHOCTHBIE U MeTanpeMeTHbIE Pe3yJIbTAThl 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 YYEHHWIO, TOTOBHOCTh M CIIOCOOHOCTB
oOydJarommxcsi K CaMOpPa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIUU K
OOyYEHHIO U TIO3HAHUIO;

3) Ooco3HaHHBIH BBIOOP W TOCTPOCHHE JAIBHEUINCH WHIWBHIYaTbHOM
TpaekTopu oOpa3oBaHHMs Ha 0a3e OPUEHTUPOBKM B wMupe npodeccuii u
po(PeCCHOHANIBHBIX TMPEANOUYTCHUH € Y4ETOM YCTOWYMBBHIX IMO3HABATEIHHBIX
WHTEPECOB, a TaKKe HAa OCHOBE (POPMUPOBAHUS YBAKHUTEIHHOTO OTHOIICHHS K
TPYyy, Pa3BUTHE ONbITA YUACTHUS B COIIUATILHO 3HAUUMOM TPY/E;

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

5) KpPUTHYHOCTH MBIIIJICHHS, MHUITUATHBA, HAXOYUBOCTh, 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
CBOEH MO3HABATEIBHOM J1€ATEIbHOCTH;



2) yMEHHE COOTHOCHTH CBOHW JCHCTBHS C IUIAHUPYEMBIMU Pe3yJbTaTaMH,
OCYUIECTBJISITh KOHTPOJb CBOEH JESATENBHOCTH B TMPOIECCE JOCTUKEHUS
pe3ynbTaTa, ONpeAeNiaTh ClIOCOObI JEHCTBUN B paMKaX MPE/I0KEHHBIX YCIOBHM U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JEHCTBUSA B COOTBETCTBUM C M3MEHSIONICHCS
CUTYyallUEH;

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

4) yMeHHWe yCTaHaBIIMBaTh NPUYUHHO-CJICICTBEHHBIC CBSI3U, IPOBOJUTH
JTOKa3aTeIbHOE PACCYXKICHUE, YMO3AKITIOUeHUE (MHAYKTHBHOE, IETyKTUBHOE U TI0
aHAJIOTUH) U JIeJIaTh BHIBOJIBI;

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

6) mepBOHAYaJIbHBIC MPEJACTABICHHUS 00 HICSIX M O METOJaX MaTeMaTHKH
KaKk 00 YHHUBEPCAJIbLHOM SI3bIKE HAYKH W TEXHHKU, O CPEACTBE MOJEIUPOBAHUSI
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,
HEOOXOJUMYIO JJI PEIICHUS MaTeMaTHYEeCKUX MPoOsIeM, U MPEACTaBIATh €€ B
MOHATHOM (hopMe, TPUHUMATh PEIICHUE B YCIOBUSX HEMOJHOW WM U30BITOYHOM,
TOYHOMW WJIM BEPOSATHOCTHOM MH(POPMAIIUY;

9) ymMeHHMe TOHMMAaTh U HCIOJb30BaTh MaTEMATUYECKHE CPEICTBA
HATJISIMHOCTH  (YepTexu, TaONuIbl, CXeMbl H JAp.) JJIA HWLIIOCTPAIuHy,
WHTEpIIpETalUN, ApryMEHTALIUH;

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) dopmupoBanue mpeacTaBICHUI 0 MaTeMaTHKe Kak O METOJIC TTO3HAHUS
JEWCTBUTEILHOCTH, TTO3BOJISIIOIIEM OMUCHIBATh U U3y4YaTh PEAJIbHbIEC MPOLECCH U
SIBJICHUS: OCO3HAHUE POJIM MaTeMaTUKH B pa3BUTHHU Poccuu U Mupa; BO3MOKHOCTh
MPUBECTH MPUMEPHI U3 OTEUECTBEHHONW M BCEMUPHON HCTOPUU MATEMATHUYECKUX
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, JT0KA3aTEIHCTBA MATEMATUICCKUX YTBEPIKICHUMH;

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, HHCTPYMEHTAIbHBIX BHIUYMCICHUI;

5) omnepupoBaHHUE MOHSATUSAMH: PANUOHAIBHOE YHUCIO, UPPALUMOHAIBHOE



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

6) ucmoNb30BaHKME CBOMCTBA YHCEN U 3aKOHOB apH(PMETHUECKHUX ONeparui
C YMCJIaMU 1P BBINIOJIHEHUY BBIUMCIEHUI: UCII0JIb30BAHUE IIPU3HAKOB JIEJTUMOCTH
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) BBINIOJTHEHUE MPeoOpa3oBaHMUU TSI BBIYUCICHUS 3HAYCHUH YHCIIOBBIX
BBIPAKEHNN, COJIEPKAIIMX CTENEHU C HATypAJIbHBIM IIOKA3aTelIeM, CTEIEHH C
LEJIbIM OTPULATEIBHBIM ITOKA3aTeNIEM; BBINOJHEHUE MPeoOpa3oBaHUl LETBIX,
JIPOOHO - PAllMOHAJBHBIX BBIPAXKEHUN M BBIPAXKEHHUHN C KBaJApPAaTHBIMU KOPHIMU;
peliaTh JIMHEWHBIE, KBaJApaTHbIC YpPAaBHEHMs, HEPABEHCTBA U HX CHCTEMBI,
n300paxkaTh PEIICHNs HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MpsAMOiL;

8) oBmameHwe cucTeMoi (DYHKIIMOHANBHBIX TOHSATHH, Pa3BUTHE YMEHUS
UCIIOJIb30BaTh (DYHKIIMOHANBbHO-TpahUUECKHE TNPEICTABICHUS [UJISl 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 omnpeaeneHusi, MHOXKECTBA 3HAYEHUM, HyJed (QYHKIMH, MPOMEKYTKOB
3HAKOIOCTOSIHCTBA, MPOMEXYTKOB BO3pacCTaHUs W YObIBaHHWS, HAaWOOJBIIETO U
HAaUMEHbBIIEr0 3HaueHus (YyHKUMU; T[OCTpOEHHE rpaduka JHUHEHHON W
KBaJpaTUYHON (PYHKIIMI; MCIOJIH30BAHUE CBOMCTB JUHEWHOW W KBaJpaTUYHOU
GyHKUMNA U UX TpadUKOB NPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB;

9) dopmupoBaHUE TMPEICTABICHUS O CTATHCTUYCCKHX XapaKTCPHCTUKAX,
BEPOSITHOCTH CIYyYalHOTO COOBITUS; PEIICHHE MPOCTEHIINX KOMOMHATOPHBIX
3a/1a4; OMNPENEIICHHE OCHOBHBIX CTAaTUCTHYECKUX XapaKTEPUCTUK YHCIIOBBIX
HAa0OpOB; OIICHMBAHWE W BBIYHMCIECHHUE BEPOSTHOCTH COOBITUS B MPOCTEHIIMX
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, MI0JIb30BAThCS OLIEHKOW U IMPUKUJIKOM MPU MTPAKTUYECKUX pacyETax:
pacro3HaBAHUE BEPHBIX M HEBEPHBIX BBICKA3bIBAaHWI; OLICHUBAHHE PE3YJIHTATOB
BBIYMCJIEHUW IPU PELIEHUH NMPAKTUYECKHUX 33/1a4; BBIITOJIHEHNE CPABHEHUS YHCEIT B
pealbHBIX CUTyalUsX;

11) oByazicHUE TEOMETPUUCCKUM SI3bIKOM; Pa3BUTHE YMEHHUS UCIIOJIb30BaTh
€ro JJIsl ONMMCAaHUSI PEIMETOB OKPYKAKOLIEr0 MUPA; PA3BUTHE MPOCTPAHCTBEHHBIX
NpEACTAaBICHUM, M300pa3UTENbHBIX  YMEHUH, HaBBIKOB T'€OMETPUYECKUX
MOCTPOCHUH; ONEPUPOBAHUE MOHATHAMH: (UTYpa, TOUKA, OTPE3OK, MpsAMas, IyY,
JIOMaHas, yroj, MHOIOYIOJIbHUK, TPEYIOJbHMK U  YETBIPEXYTOJIbHUK,
NPSAMOYTOJIBHUK WM KBajpaT, OKPYKHOCTb H  KpyI, HPSIMOYTOJIbHBIA
napajuienenunen, Kyo, map; nu300paxkeHHe H3y4aeMbIX (GUTYp OT PYKH U C
ITOMOIIBIO JINHEUKU U LUAPKYJIS.

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



BBICKA3bIBaHUs, (DOPMYITUPOBKU TEOPEM, AKCUOM, UCIIOJIb3YsI CUMBOJIBI alreOphl U
JIOTUKH; YMETh MPUMEHATH rpadpl U NpUHIUI J{upuxiie npu peleHnu 3aau.



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

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. 3aJayd  HA KOMOWHAIMH U
pacnionoxenue. [I[puMeHenre Teopun AEIUMOCTU K
[PEIICHUIO OJIMMITMAIHBIX W KOHKYPCHBIX 3ajad.
3asaun Ha JEIUMOCTb, CBSI3aHHBIE C PA3JI0KEHUEM
BhIpOKCHHN Ha MHOXuUTenH. CTeneHb Yucha.
YpaBHEHHE ~ TEpPBOM  CTENEHU  C  JIBYMH
HEW3BECTHBIMU B IIEJIBIX YUCNIaX. ['padbl 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; I/I306pa)KaTb MHOXKECTBA M OTHOIICHHC MHOXCCTB 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:
BBICKA3bIBAHUC, HNCTUHHOCTD n JIO)KHOCTDb BbICKa3bIBaHUA, OTpHULAHUC
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 yMOSaKJIIO‘-IeHI/Iﬁ Ha OCHOBC HCIIOJIB30BaHUA IIpaBUJI JIOTUKH,
KMCIIOJb30BAaTh MHOJXXCCTBA, OoIcpanuu C MHOXCCTBaAMH, HX rpa(bnquKoe
MPCACTAaBICHUC IJI1 ONMMCAHUA PCAJIBHBIX TPOUECCOB U SIBIICHU.

Tema 2. Ilpouentbl. OCHOBHBIE 321241 HA
NpoueHThbl. PerieHne OCHOBHBIX  3a7a4  Ha
MPOLIEHTHI: a) HAaXOXACHHE TMPOIEHTa OT YHCiIa
(BeninuMHBI); ©) HAXOXKACHHWE 4YHCIa IO €ro
MPOLIEHTY; B) HAX0XK/ICHHUE MPOLEHTA OJTHOI0 YUCIa
OT Apyroro. ApudmeTudyeckue U anredOpanyeckue

IMPUCMBI pCHICHUSA 3a1a4.

Pa3bsacHATE, 4TO Takoe «OIUH IPOLEHT». IIpencTaBiaTh NPOLEHTHI B BUIE
MeCATUYHBIX Apo0Oel U JecsITHUHbIE poOU B BUAE MpoleHToB. 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 IPOLIEHTOB.




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 AeUCTBUSA; CTPOUTh MOJEIIb YCIIOBHS 3aJauu (B BUJIE TaOJIUIBL,
CXEMBbI, PUCYHKA), B KOTOPOH J1aHbl 3HAYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX
BEIMYMH, C LENbI0 MOUCKA PELICHUs 3aJaud; OCYILECTBJIATh CHOCOO IOMCKa
pelIeHus 3a7a4l, B KOTOPOM pPacCyXJAEHHUE CTPOUTCS OT YCIOBUS 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 IO HPOLEHTY OT HEro, HaXxOAWUThb HPOLEHTHOE
OTHOILEHHE JIBYX YMCEJ], HAXOIUTh IPOLEHTHOE CHUXEHHWE WIJIM IPOLEHTHOE
MOBBILICHUE BEJIWYUHBI; pEIIaTh HECJOXKHBIE JIOTUYECKUE 3aJaud METOAO0M
paccyxaeHuid. B moBcenHEBHOW >KM3HU 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.
JlpoOGubie  BbIpakeHus. ParmonanbHas — 1poOb.
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 3HAUEHUN MEPEMEHHOM, TOXIECTBEHHO pAaBHBIX BBIPAXKEHHUI,
TOXJECTBA, PABHOCUJIBHBIX YPaBHEHHUI, PAllMOHAIIBHOTO YPABHEHHS, CTEIIEHH C
HYJIEBBIM I10KA3aTeJIEM, CTENIEHU ¢ OTPULATEIBHBIM [10KA3aTeNIEM, CTAaHAAPTHOTO
BU/Ia YMCIa, 00paTHOMN nMponopiuoHanbHOCTH. [I[puMeHsITh CBOMCTBA CTETIEHU IS
npeoOpa3oBaHus BbIpakeHHd. DOpMyIHpOBaTh: OMpPENEICHUS: KBaJIPaTHOTO
KOpHSI W3 YHWCla, apu(PMETHYECKOTO KBAJAPATHOTO KOPHS W3 YWCJIA, PaBHBIX
MHO>KECTB, MOJAMHOXECTBA, MEPEeCEYCHUs] MHOXKECTB, OObEIUHEHUS MHOXKECTB;
CBOMCTBA: apuU(METHUECKOTO KBaapaTHOro KopHA. Jloka3piBaTh CBOMCTBA
apruPMETHUECKOTO KBaJPaTHOTO KOpHS. [IpuMeHsTh MOHITHE apuPMETHIECKOTO
KBaJpaTHOTO KOPHS [JIi BBIYMCICHUS 3HAYEHHWM BBIPAXKEHHUI. YpPOIIATh
BEIPXKEHHS, COJIeprKalie apupMeTHIeCKIe 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 TpauKoB (DYHKIUH MIPH
[peIeHIH YpaBHEHHI. N3obpakenue Ha
KOOPJIMHATHON IJIOCKOCTH MHOECTBA PEIICHHM
YpaBHEHUN C JBYMS NEPEMEHHBIMH M UX CHUCTEM.

VYpaBHeHUsIT ¢ mapaMmeTpamu o01ue
MOAXOAbl K pelieHuto. PaznokeHne Ha MHOKHUTEIIH.
/lenenne 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. [UUClIa. BBINONHATH MpeoOpa3oBaHue BIPAXKEHUI, COAECPKALUX MOTYIb.
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
MaTEMaTHUYECKYI0 MOJIEIb peanbHON cuTyanuu. ONHUCHIBaTh CXEMY pELICHUS
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;
[pEaNbHBIX IPOLIECCOB, JUI KOTOPBIX YPAaBHEHHME C JBYMsI IEPEMEHHBIMU WIH
CUCTEMAa YPAaBHEHHH C JBYMS II€PEMEHHBIMM SBIIAIOTCS MaTeMaTHYE€CKUMH
MonensiMu. OmnpenensTh, SBIAETCS JIM Iapa 4YWUCel  pPEelIeHHEM  JaHHOTO
YpPaBHEHHs C JABYMs IepeMeHHbIMU. DOpMyIMpoBaTh: ONPEAEICHUS: PELICHUS
YPaBHEHUs C JBYMs IIEPEMEHHBIMH; YTO 3HAYUT PEUIUTh YPaBHEHUE C JBYMs
[EepEeMEHHbIMM; Tpaduka ypaBHEHUS C JBYMsl IE€PEMEHHBIMU; JIMHEHHOTO
YPAaBHEHUsI C JABYMs IIEPEMEHHBIMHU; PELICHUS CHUCTEMBl YPAaBHEHHMU C JBYyMS
[IEPEMEHHBIMM; CBOMCTBA YPaBHEHMH ¢ JByMs IIEPEMEHHBIMHU. KOpPHEH
KBaJpaTHOI'O YpPAaBHEHUS B 3aBHCHUMOCTH OT 3HaKa €ro JUCKPUMHHAHTA.
Jloka3bIBaTh TeopeMbl: Buera (mpsimyto 1 00paTHY0), 0 pa3ioKeHUHU KBaJpaTHOTO
TPEXUYIIEHA HA MHOXKHUTEIIN, O CBOMCTBE KBAJPATHOI'O TPEXUWIEHA C OTPULATEIEHBIM
MUCKpUMUHAHTOM. ONUCBHIBaTh Ha NPUMEpax METOJ 3aMEHbl NEPEMEHHOHN I
pemieHuss ypaBHeHMM. HaxXoauTe KOpHM KBaJpAaTHBIX YPAaBHEHHMM pa3IMYHBIX
BuaoB. [Ipumensts Teopemy Buera m oOpartHyro eil Teopemy. BbIMoOmHATH
pa3IoKEHUE KBAaApaTHOrO TpEXWIeHAa Ha MHOXWTenu. Haxomute KopHH
YPaBHEHHH, KOTOpbIE CBOAATCS K KBaapaTHbIM. (COCTaBIATh KBaJpaTHbBIE
YPAaBHEHUsS 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
MareMaThyeckass MOJIeNIb PEAJbHOro IMpouecca.
OOnacte ompeneneHuss ©  0O0JACTh 3HAYCHUS
¢yakuun. CriocoObl 3amanust GyHkuuu. [paduk

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

DyHKIMS y=\X, HX CBOMCTBA U rPadUKHL.

[IpuBoguTE NpUMEpHl 3aBUCUMOCTEM MeXAy BenuuuHamu. Pasnudyars
cpenu 3aBUCHUMOCTEH (DYHKIMOHANbHBIE 3aBUCUMOCTU. OIHUCHIBATh MOHATHUSA:
3aBUCUMOW W HE3aBUCHMOH NEPEeMEHHbIX, (YHKIWH, apryMeHTa (QyHKIUH,
cocoObl  3amanus  pyHkuuu. DopmynupoBaTh  OmpeneseHus:  001acTu
onpeneneHuss (QyHKIUHM, oOiacTh 3HaueHWd QyHkouM, rpaduka QyHKIHH,
IMTUHEHHON (YHKIIMU, TPSIMOW MPOMOPIMOHAIBHOCTA. BBIYHCIATH 3HAYCHHE
(yHKIMU 1O 33JJaHHOMY 3Ha4eHUIO aprymeHTa. COoCTaBiIsATh TaOIUIIBI 3HAUCHUI
¢yakuun. Ctpouth rpaduk GyHKIMHM, 3amgaHHOW TabmmuHo. [lo rpaduky
(GyHKLIMM,  SBISIOMICHCS  MOJENBIO  PEaJbHOTO  MpOIEecca,  OMpPENelsiTh
XapaKTepUCTUKU 3Toro mnpouecca. CTpouTh rpaduk JTUHEHHON, KBaApaTHUYHOM
DYHKOMH B TPAMOIl MPONOPLHOHATBHOCTH, (YHKIHH y=VX.  OIHCHIBATH

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. [udarop
M €ro IocleoBaTelIn. Pa3nuyHbIe CIOCOOBI
nokazatenberBa Teopemsl [Tudaropa. [Indaroposs
TPOMKHU. OnmumiuagHeIe u KOHKYPCHBIE
reomeTpuueckue 3amadu. O JeNeHuH 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. Knaccugunuposars yribel. KnaccupuiupoBaTh TpeyroabHUKU 10
KOJMYCCTBY pPaBHBIX CTOPOH W IO BHAAM HX YIJOB. OnuceiBaTh CBOMCTBA
MHOTOYTOJIbHUKOB. HaxonuTe ¢ mnomompio (opMyn NEepUMETpbl, IJIOLIaIy
MHOTOYrOJIbHUKOB. Pemats 3amauv Ha HaxOXACHHE IEPHUMETPOB, ILIOMIAACH
MPSIMOYTOJIBHUKA U KBaJipaTa, IpaJyCHON MEpHI YIJIOB.

CTpOHUTB JIOTHYECKYIO LIETIOUKY PACCYKIEHUH, COTIOCTABIIATh MTOJIYyYE€HHBIN
pe3yabTaT ¢ yciaoBUeM 3anaud. M3o00paxare pa3BEPTKH MPSIMOYTOJIbHOIO
napanenenunensa W nupamuiael. HaxomuTh  00BEMBI  MPSMOYTOJIEHOTO
napajuienenunena U kyda c¢ mnomomipio Gopmyn. BelpaxkaTh OJHU €IMHUIBI

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 BeposiTHOCcTeli. Mecto DopMyIUpPOBaATh: OMpPEEICHUs: JOCTOBEPHOTO COOBITHS, HEBO3MOXKHOTO
CXOJIACTHKH B COBpeMeHHOM Mupe. Kiaccuyeckoe [COOBITHS; KIIACCHUECKOE ONpeAeIeHUE BEPOSITHOCTH; MPaBHUiIa: KOMOMHATOPHOE
olpejiefiecHue  BeposATHOCTU.  ['eoMeTpuueckas [IpaBUIIO CYMMBbI, KOMOMHATOPHOE MPaBUIIO Mpou3BeaeHUs.. [I[pUBOIUTE MpUMEpPHI
BEPOATHOCTh. ~ OCHOBHBIE  TEOPEMBI  TEOPHH |[CTy4alHBIX COOBITHH.

BEPOSATHOCTH U UX MPUMEHEHHE K PEHICHUIO 3a/1a4. [TosicHsaTe W 3anuchiBaTh GOPMYNy HAXOXKJIEHUS YacTOThl CIy4alHOTO
coObITHsA. ONUCHIBATh CTAaTUCTUYECKYIO OLIEHKY BEPOATHOCTU CIy4alHOTO
coObiTusi. HaxoauTh BEpPOSATHOCTh CIy4aHOTO COOBITUS B  OMNBITaX C
[PAaBHOBO3MO>KHBIMH MCXOJIaMHU.
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 ¥ OIleHMBaHHWE BHEYPOUHOH JEATEIBHOCTH OOYYaIOIIUXCS
OCHOBBIBAETCS HAa KPUTEPUAX YPOBHA M KAauecTBa BBIMOIHSIEMBIX 3aJaHUM 110
COJICP>KAaHUIO MPEACTABICHHBIX PE3YyIbTaTOB, HA OCHOBE HAONIOICHUN yuuTeNs 3a
JUYHOCTHBIM POCTOM OOYUaIOIIErocs B Xoe paboThl.

KoHnTponbHO-01IeHOUHAs IeATENBHOCTh OCYIIECTBISIETCS Yepe3 BepOaIbHYIO,
COJIEp>KaTeNIbHYI0, TPOrHOCTHYECKYIO OLEHKY, OLIEHKY 110 KOHEYHOMY PE3YJIbTaTy,
pPELEH3UPOBAaHUE, CAMOOLEHKY, B3aMMOOLIEHKY, CO3JaHUE  OIPEAECICHHOIO
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 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 dessmenvnocmu « Mamemamurxa ons 6cexy

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

[IponykTUBHBIM TakK € OyJIeT KOHTPOJb B THPOLIECCE OpraHu3aluu
cienyromux GopM IesTeIbHOCTH: BUKTOPUHBI, TEMATUYECKUE UTPbI, TBOPUECKUE
KOHKYPCBI, HAlMCAHWE MPOEKTa, BBITYCK MAaTeMAaTHYECKUX TIa3eT, 3a/lauHUKOB.
[Toka3zaTenem yCrnentHoCTH OCBOEHUS Kypca MOKHO CUUTATh YYaCTHE U PE3YIbTaThl
JIeTe B IMIKOJIbHBIX M TOPOACKUX OJMMITUAAX, TUCTAHIIMOHHBIX KOHKYpCaX.

[lo okoHYaHMM Kypca MpPEANoJaraeTcsi BbBIIOJHEHUE MPOEKTHBIX 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
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, SHITUKIIOTIC AN, SJICKTPOHHBIX JHCKOB,
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 opraHu3aiys ydera 3HaHUW W YMEHUU JJIT KOHTPOJS M OICHKU
pe3ylIbTaTOB  OCBOCHHSI  TPOTPaMMBbl  BHEYPOUHOH  ACATEIBHOCTH  OyneT
CIOCOOCTBOBATh (POPMHUPOBAHUIO U MOACPKAHUIO CUTYALIMH yceXa i KaxKaoro
oOyyaroierocs, a Takxe OyJ1eT CrocoOCTBOBATH MPOLIECCY 00YyUECHHSI B KOMaHIHOM
COTPYIIHMYECTBE, MPU KOTOPOM KaXKIblii oOydaronuiics OyaeT 3HaYUMbIM
YYaCTHUKOM JICSITEIILHOCTH.

Cnucok  peKOMeHAyeMbIX  MO3HABATEJbHBLIX (MaTeMATHYECKHUX)
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
[IO3HAHUS»
12. Mesx1yHapoaHbIi KOHKYpc-urpa «Kenrypy»
1. Onucanue y‘l@ﬁHO-MeTOI[I/IquKOFO u MaTEpPHAJIBHO-

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. 3yb6enesnu ['.U. 3amsatus matemaTudeckoro Kpyxkka: Ilocobume ms
yuutenei. — M.: [Ipocsemenue, 2000.-79c¢.

3. Kopanenko B.I'. JIlunaktuyeckue urpel Ha ypokax marematuku: Ka. s
yuutend.- M.:Ilpocsemienue, 2001.- 96¢.

4. Kopaemckuit  B.A., AxanoB A.A. VYIUBUTEIBHBIA MHpP UHCEI:
(MatemaTHdecKre TOJOBOJOMKH W 3adadyu s J1I0003HATENbHBIX): KHHUTA JIJIS
yuamuxcs — M.: [Ipocsemienue, 1996. — 144c.

5. KpusonanoBa H.B. Bueypounas npestenbHocTh. [Iporpamma pazButus
MO3HABATENIbHBIX CIOCOOHOCTEN yuamuxcs. 5-9 kinaccol. -M.: [Ipocsemenue. 2012.
—117c.

6. Jlenéxun }0.B. Maremaruka. 7-9 kjaccel: 3agaHus AJisi MOATOTOBKH K
osmmiuaaam. Bosrorpaa: Yuurens, 2011.-296 c.

7. Mapkog C.1. Kypc ucropuu marematuku / C.1. Mapkos. — Upkyrck, 1995.-
48c.

8. Maiiep P.A. Uctopus matematuku. Kypc nexmuit. U.1, Y. 2. KpacHospck,
2001, 2006.-128 c.

9.Muxaiinenko E.A., Tymamesa O.B. Meroanka o0y4eHus cX0IacTUUECKON
JMHUU B IIKOJIBHOM Kypce MaTeMaTuku: yuyeOHo-meTonuyeckoe; KpacHosip. roc.
nen. yH-T uMm. B.I1. Acradsesa, - Kpacnosipck, 2009.- 116 c.

10. Mopakosuu  A.I'.  Anrebpa 10 kmacc.  YueOHuk — anus
oOmieoOpa3zoBaTenbHbIX oOpraHu3zauuii (yriayOnéHueii ypoBenb). B 2 u./ AlT.
Mopakosuu, H.I1. Hukomnaes. — 15-e u3n., crep. — M. : Maemo3una, 2019. — 288 c.

11. ®pubyc E.A. CrapunHble 3aJayd C HCTOPUKO-MAaTEMATUYECKUMHU
AKCKypcaMu: MeToanuecKue PEeKOMEHJAIUU B IMOMOIIb YUYUTENISIM MaTeMaTHKU
/E.A. ®pudyc. — Abakan, 1988-1990. — Y. 1,2.-142 c.

12.  ®pubyc E.A. U30paHHble CTapuHHBIC 33/la4d HAYKU O CIIyYailHOM:
Metonnueckue pekomernnanuu /E.A. ®pudyc. — Abakan, 1989. - 62 c.

13.  Ounwmknonemaus s gererd. T.11. Maremarmka / riaB. pex. M.J]
Axcénos. - M.: Asanra +, 2002. -192 c.

14.  DuHuukiIoneAMYecKuid cioBapb IOHOro MartemaTtuka / cocT. A.IL
CaBun.- M.: [legaroruka, 1989. — 325c.

HuTepHeT pecypcesbl:

1. Peectp IPUMEPHBIX OCHOBHBIX 00111600pa30BaTEIbHBIX
nporpamMm(PI'OC) [DnexrponHbiit pecype] / www./fgosreestr.ru. Pexxum gocryma:
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http://fgosreestr.ru/ URL http://fgosreestr.ru/registry/primernaya-
osnovnayaobrazovatelnaya-programma- osnovnogo-obshhego-obrazovaniya-3/
(mata obpamenus: 03.06.2019).

2. KoHKypChI /ISl MIKOJIBRHUKOB [DNEeKTpOoHHBIA pecypc] / https://russian-
kenguru.ru/ Pexum pocrtyma: https://russian-kenguru.ru/ URL https://russian-
kenguru. ru/konkursy/ kenguru (mata ooparmierus 05.06.2019)

3. Ludposoit  obOpazoBaTenbHbI  pecypc Aas  MKOA  «S-kmace»
[DnexTponnblit pecype] / www.yaklass.ru. Pexxum mocryma: http://www.yaklass.ru/
URL https://mwww.yaklass.ru/info/shkolnikam/yaklass-dlya-
shkolnika?from=startpage-anon- widget(maTta ooparenus:12.06.2019).

4. Bcepoccuiickas OJIMMITHANA  INIKOJLHUKOB  [DeKTpoHHBIH pecypc] /
WWW.rosolymp.ru. Pesxxnm JIOCTYyTIA: 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 - wuWHTepakTHBHas oOpa3oBareibHas OHJIaH-TUIaTGopma
[DJIEKTPOHHBII pecypc] URL
https://uchi.ru/teachers/groups/264982/olymp_stats/math_high1905 (mara

obpamenus: 15.01.2019).

TexHn4yeckoe OCHAILICHUE

1. IlepcoHanbHBI KOMIIBIOTED.

2. MynbTUMETUAHBIN IPOEKTOP.

3. HWurepakTuBHas q0cKa

4. VYdeOHO-TIpaKTHYECKOE M yIeOHO-1a00paTopHOE 000y I0BAHHE.

5. Jlocka MarHuTHasl.

6. KoMIUIEKT dYepTeKHBIX HWHCTPYMEHTOB (KJIACCHBIX W Pa3laTOYHBIX):
JTuHEelKa, TpancropTup, yroibHuK (30°, 60°, 90°), yronbpauk (45°, 90°), HUPKYIIb.
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