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HOACHUTEJBbHASA 3AIINCKA

ITpuopuTteTHBIMU LIENIAIMU 00Y4YEHUS MaTeMaTHKe B 5—6 Kilaccax sIBJISAIOTCA:

® TpOAOIDKEHHE (OPMHPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATHH (YMCIIO, BEINYHHA,
reomeTrpuueckas ¢urypa), 0OeCHeUMBAIOIIUX I[PEEMCTBEHHOCTh M IEPCIEKTUBHOCTh
MaTeMaTH4eCKOro 00pa3oBaHus 00yJaromuXxcs;

® Da3BUTHE  UHTEUIEKTYyaJbHbBIX W  TBOPYECKUX  CHOCOOHOCTEH  OoOydarouuxcs,
[I03HABATEIbHOM AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHMH, HMHTEpeca K H3yYEHUIO
MaTeMaTHKU;

e [oJBeAeHUE O0yYaroIIUXCsl Ha JIOCTYIIHOM JJISl HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBS3U
MaTEMaTHKU U OKPYKAIOILLEro MUPa;

e (opmupoBanre QPyHKIMOHATBHON MaTeMaTHYECKOW TPaAMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTeMaTHYeCKUe OOBEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsX, IPUMEHATH OCBOCHHBIE
YMEHHUS s pelIeHUs IMPaKTUKO-OPUEHTHPOBAHHBIX  3a/ay, HHTEPIPETUPOBATH
MIOJTyYEeHHbIE PE3Yy/IbTaThl U OLCHUBATH UX HA COOTBETCTBUE MPAKTUUECKON CUTYalUH.

OcHOBHBIC JTUHHH COJEp)KaHUS Kypca MaTeMaTHKH B 5—6 Kiaccax — apu(MeThdeckas |
reOMETPHUECKasi, KOTOPbIe Pa3BUBAIOTCS MapaJUIeNIbHO, KaKAas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOH, OZJHAKO, HE HE3aBUCUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAKTe U B3auMozAelcTBuU. Takxke
B Kypce MaTeMaTHKH IPOUCXOUT 3HAKOMCTBO C 3JIEMEHTaMH aJIreOpbl U ONUCATENbHOM CTaTUCTUKH.

N3ydenue apudmeTnueckoro Mmarepuana HaYMHAETCs CO CUCTEMATHU3alMK U Pa3BUTHS 3HAHUM
0 HaTypaJbHBIX YMCIaX, MOJIYUEHHBIX Ha ypOBHE HaudajibHOro obmiero obpazoBanus. IIpu stom
COBEPILLIECHCTBOBAHHE BBHIYMUCIUTEIBHON TEXHUKHU U (DOPMUPOBAHHE HOBBIX TEOPETHUYECKUX 3HAHUI
COYETAeTCs] C PAa3BUTHUEM BBIYMCIMTEIBHON KYJIBTYpHl, B YACTHOCTU C OOyYEHHMEM IPOCTEHIINM
npuéMaM MPUKUAKA M OIEHKU pe3ysbTaTOB BBIYMCIEHUH. l3yueHHe HaTypalbHbIX YHCEl
MpOJ0JKaeTcs B 6 Kilacce 3HaKOMCTBOM C HAYaJIbHBIMU MTOHATHSAMHU TEOPUU JEITUMOCTH.

Hauano u3zyueHust OObIKHOBEHHBIX U JAECATUUHBIX ApoOeil oTHeceHO K 5 Kiaccy. DTO NepBbIi
3TaIl B OCBOCHUU JAPOOEii, KOrja MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU U/I€SIMU, TOHATUSIMU TEMBI.
IIpu »TOM paccMoTpeHHe OOBIKHOBEHHBIX APOOel B MOJHOM OOBEME MpEeNUIeCTBYET HU3YUEHHIO
JECSITUUHBIX Jpo0el, 4To 11eaecoo0pa3HO ¢ TOUKHU 3PEHHUS JIOTUKH U3JI0KEHUS! YUCIOBOM JIMHHM,
KOrjga IpaBWja JEHCTBUH C JECATUYHBIMHU JApPOOSIMH MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMU
JITOPUTMAMH BBITIOJTHEHUS JIeHCTBUN ¢ OOBIKHOBEHHBIMHU JAPOOSMH. 3HAKOMCTBO C JECSITUYHBIMU
OpOOSIMH PACHIMPUT BO3MOXHOCTU JUISi MOHMMAaHUS OOYYarOIIMMHCS HPUKIATHOTO HMPUMEHEHUs

HOBOMH 3aIMCH NPY U3YYEHUHN JPYTUX MMPEIMETOB U IIPU MPAKTUYECKOM HCIonb30oBaHnu. K 6 kiaccy



OTHECEH BTOPOM 3Tall B M3YYEHUHU JpoOel, I/le NPOMCXOAUT COBEPILIEHCTBOBAHUE HABBIKOB
CpaBHEHHsI © TpeoOpa3oBaHusi JApoOei, OCBOCHHE HOBBIX BBIUYUCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBaHUE TEXHUKHM BBIYMCICHUN, B TOM 4YMCIE 3HAYCHUH BBIPAXKCHHM, COACpXKALIMX U
OOBIKHOBEHHBIE, U JECATUYHBIE IPOOH, YCTAHOBJIEHUE CBA3EH MEXAY HUMH, PACCMOTPEHHUE TPUEMOB
pereHus 3a1a4 Ha qpoou. B Hayarne 6 xinacca mpoUCXOAUT 3HAKOMCTBO C TOHATHEM IMPOICHTA.

OCOOEHHOCTBIO M3YYEHUS TOJOKHUTEIbHBIX U OTPHUILIATEIIBHBIX YHCEIN SBISETCA TO, YTO OHU
TaKK€ MOTYT pacCMaTpUBaTbCsi B HECKOJIBKO 3TanoB. B 6 kiacce B Hayalle M3y4eHHUS TEMBI
«IlonoxurenpHple W OTpPULIATEIbHBIE YMCIA» BblaeseTcs noareMa «llensle yncna», B pamkax
KOTOPOM 3HAaKOMCTBO C OTpPULATEIbHBIMM YHCIAMM M JACHCTBUSIMH C IIOJOKUTEIbHBIMU U
OTpHULATEIbHBIMH YUCIAMH IIPOUCXOUT Ha OCHOBE COJIEPIKATEIBHOI0 MOJAX0Aa. JTO MO3BOJISET Ha
JOCTYITHOM YpPOBHE IO3HAKOMUTH OOYYaroIUXCs NMPAKTHUECKH CO BCEMH OCHOBHBIMM NOHSTHUAMHU
TEMBbI, B TOM YHCJIE U C IIPAaBUIIAMU 3HAKOB IPU BBIIOJIHEHUH apumMeTnueckux AecTBuil. M3yuenue
palMOHaIbHBIX YMCEN HAa 3TOM HE 3aKOHYUTCS, a OyJIeT MPOJ0JIKEHO B Kypce anreOpsl 7 Kiacca.

[Tpu o0y4yeHHnU pemIeHUIO TEKCTOBBIX 3371ad B 5—6 Kiraccax MCIOJB3YIOTCS apu(MeTnieckne
npuémsl pemieHus. Ilpu orpaboTke BBIYMCIMTEIBHBIX HABBIKOB B 5—06 Kiaccax paccMaTpHUBAIOTCA
TEKCTOBBIE 33aJ]aul CIEAYIOIIMX BHUJOB: 33Jjaul Ha JIBUKEHME, Ha YacTH, HAa MOKYIKH, HAa paboTy U
IIPOU3BOJIUTENIBHOCTD, HA MPOLIEHTHI, HA OTHOILIEHUS U nponopuuu. O0yyaromuecs 3HAKOMSTCS C
npuéMaMy peleHus 3a/1a4 nepedopoM BO3MOXKHBIX BApUAHTOB, ydyarcst paboTaTrh ¢ HHpOpMaLMei,
MPEACTABICHHOM B (JOpMe TAOJIHI] HIIA JTUATPAMM.

B mporpamme ydeGHOoro kypca «MaremaTtuka» MpPeAYCMOTPEHO  (OpMHpPOBaHUE
MPONEIeBTUUECKUX aJredpanyeckux IpejacTaBieHni. bykBa kak CHMBOJ HEKOTOPOro yucia B
3aBUCUMOCTH OT MaT€MaTH4YECKOTO KOHTEKCTa BBOJUTCS IIOCTENEHHO. DyKBEHHass CHUMBOJIMKA
HIMPOKO HUCIIOJIb3YETCs MPEXk/Ie BCETo JIIs 3alicH 00X YTBEPXKACHUHN U MTpeIoKeHul, popmy, B
YaCTHOCTH JUIsl BBIYMCIICHUSI TEOMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIS YHCIIA.

B mnporpamme yueOHoro kypca «MaTeMmaTHKay TMpeiCTaBlieHA HArjsHas TeoMeTpHs,
HampaBJIeHHass Ha pPa3BUTHE OOPAa3HOrO MBIIIJIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKeHUS,
M300pa3UTETbHBIX YMEHUH. DTO BaXKHBIN Tl B U3yYEHUH T€OMETPUN, KOTOPBII OCYIIECTBIISETCS Ha
HarJsIIHO-TIPAKTUYECKOM YPOBHE, OINUPAETCS Ha HAarsAHO-00pa3HOE MBIIUICHHE O0Yy4aroIluXcs.
bonbas ponb OTBOAUTCS MPAKTUYECKOU JESITENBHOCTH, OIBITY, SKCIIEPUMEHTY, MOAEIUPOBAHUIO.
OObyuarommuecs 3HaKOMSTCSI C TEOMETPUYECKUMHU (pUTrypaMu Ha TJIOCKOCTH M B TIPOCTPAHCTBE, C UX
MPOCTEHIINMU KOHGUTYpalUsIMH, ydaTcsl n300pakaTh UX Ha HEIMHOBAaHHOM M KileT4aToil Oymare,

paccMaTpuBarOT UX HpOCTCﬁH.IHC cBolicTBa. B Mponecce N3yuCHUA HarIsaHOMH reoMCTpHUU 3HAHUA,



MOJTy4eHHBIE 00YUYarOIMMUCS Ha YPOBHE HAYAJIHHOTO O0IEro 00pa3oBaHMs, CHCTEMaTU3UPYIOTCS U
pacumnpsroTCs.

CornacHo ydeOHOMY IUIaHy B 5—6 Kiaccax W3y4aeTcsi HWHTETPUPOBAHHBIN IMpPEIMET
«MareMaTiKay, KOTOPBIY BKJIFOYAET apu(METHUSCKUI MaTeprall U HarJISTHYIO T€OMETPUIO, a TAKKE
MPONEIEBTHUECKUE CBECHHS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Havyajia OMHCATEIbHOW CTATUCTHKH.

Ha u3yuenue yuebnoro kypca «MaremaTuka» orBoautcs 340 gacos: B 5 kiacce — 170 gacoB
(5 gacoB B Hezen0), B 6 kiacce — 170 yacoB (5 yacoB B HEACIIO).

AnreOpa sBISIETCS OJHUM M3 OIOPHBIX KYPCOB OCHOBHOI'O OOIIEro 0Opa3oBaHUS: OHa
obecrieynBaeT M3y4eHHUE APYIHX TUCIMIUIMH, KaK €CTECTBEHHO-HAayYHOI'0, TaK U T'yMaHHUTAPHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOIUMO Ui MPOAOIDKEHHS OOpa30BaHHMA W B MOBCETHEBHON JKH3HH.
PasButne y oOydYarmIIuxcs HAy4YHBIX MPEJACTABICHUA O MPOUCXOXKICHUU U  CYIIHOCTH
anreOpandyeckux adCTpaKIUi, CIocO0e OTPaKEHUSI MATEMATHYECKON HAYKOH SIBIICHUH U TIPOIIECCOB
B IIPHPO/JIE U O0IIECTBE, POJIM MATEMATHIECKOTO MOJICIMPOBAHUS B HAYYHOM ITO3HAHHUH U B IPAKTUKE
CTIOCOOCTBYET (POPMHUPOBAHHIO HAYIHOTO MHUPOBO33PEHUS U KAUECTB MBIIUICHHSI, HEOOXOTUMBIX JIJIS
aJlanTalud B COBPEMEHHOM IM(ppoBOM oOiecTBe. M3ydeHue anreOpbl oOecrieuyMBacT pa3BUTHE
yMeHUs1 HaOJIr01aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS W BBIBOABI, (POPMYINPOBATH
yrBepkaeHus. OcBOeHHME Kypca anreOpbl OOeCTeYMBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUS
00yJaroImuXcsi: OHU HCIONB3YIOT JEIyKTHBHBIE M WHIYKTHBHBIE pPAcCYyXIEHHs, 0000IIeHne u
KOHKpEeTH3aluio, abcTparupoBanue u aHanoruto. O6ydyeHnue anredpe npezrnonaraetT 3HaYuTeIbHbIN
00BEM CaMOCTOSATENILHON AEATENBHOCTH 00yYaroIUXCcsl, TOATOMY CAMOCTOSITENIbHOE PELIeHHE 3a1a4
SBIISIETCS pean3alrel AeITeIbHOCTHOTO MTPUHIIUIIA 00 yUeHHSI.

B cTpykType nporpamMmmel yueOHOTO Kypca «Anredpay ajis OCHOBHOTO 00IIero oOpa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTebHO-METOANYECKHE JUMHUM: «Yucia W BBIUYUCICHUSY,
«AnreOpanueckue BBIpKEHUs», «YpaBHEHHs M HepaBeHCTBa», «DyHkium». Kaxnmas uz stux
COZIepIKATEIbHO-METOJUUECKUX JINHUHM pPa3BUBAETCS Ha TPOTSDKEHHH TPEX JIET M3YYEHHUs Kypca,
B3aWMOJICHCTBYSl C APYTUMH €ro JUHHSIMH. B Xole M3ydeHUs y4eOHOro Kypca OOydJarommMcs
MPUXOJUTCS JOTMYECKH pacCyXJIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBs3M ¢
3TUM B IMporpammy YydeOHOro Kypca «Aniredpay» BKIIOYEHBl HEKOTOpPHIE OCHOBBI JIOTHMKH,
MIPEICTaBJICHHBIE BO BCEX OCHOBHBIX pa3jiesax MaTeMaTHUECKOro 00pa3oBaHuUs M CIIOCOOCTBYIOIINE
OBJIQJICHUIO 00YYAIOIIMMUCS OCHOB YHHBEPCATBHOTO MaTeMaTH4YecKoro si3bika. ConepaTeIbHON U
CTPYKTYpPHOH OCOOEHHOCTBbIO y4eOHOro Kypca «Ajredpay» SBISETCS €ro HHTErPUPOBAHHBIN

Xapakrep.



Copepxanue muHUM «HHcaa U BBIYUCIEHUS» CIYXUT OCHOBOM Ul JAJIbHEHUIIETO U3yYEHUS
MaTEeMaTHKH, CIOCOOCTBYET PA3BUTUIO y 00YYAIOIIUXCS JIOTHIECKOTO MBIIUICHHS, ()OPMHUPOBAHUIO
YMEHHS T0Jb30BaThCS alTOPUTMAaMM, a TaKXkKe MPUOOPETEHUI0 MPAKTHYECKUX HABBIKOB,
HE0OXOIUMBIX JIJIsl TOBCEIHEBHOM ®U3HU. Pa3BUTHE MOHATHUS O YUCIIE HA YPOBHE OCHOBHOTO OOIIET0
0o0pa3oBaHMs CBSI3aHO C pAlMOHATBHBIMH M HPPALMOHAIBHBIMH YUCIAMH, (OPMHPOBAHUEM
MPEACTABICHUN O JNEHCTBUTENHLHOM 4YHCIIE. 3aBEPIICHUE OCBOCHHUS YHUCIOBOW JIMHUU OTHECEHO K
cpenHeMy ob1eMy oO0pa3oOBaHMIO.

Copep:xanue IByX anreOpanuecKux JUHUNA — «AJreOpandeckie BhIpaXXeHUs» U «Y paBHEHUS
U HEPaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHHMIO y OOYYAIOLIMXCS MATEeMaTHYECKOTo armapara,
HEOOXOAMMOTO JUIsI peIIeHUs 3a7ad MaTeMaTHUKH, CMEXHBIX TPEJIMETOB M IPAKTUKO-
OpUEHTHPOBAaHHBIX 3anad. Ha ypoBHe ocHOBHOro oOmiero o0OpazoBaHus Y4eOHBII MaTepuan
TPYNIHPYETCS BOKPYT PAlIMOHANBHBIX BRIpQXKEHUN. ANre0pa IeMOHCTPUPYET 3HAUCHUE MAaTEMATHKU
KAaK SI3bIKa JJIs1 IOCTPOEHUSI MaTEMaTUYECKUX MO/JIEJIEH, ONMCAHUsS IPOLIECCOB U SIBJICHUI peagbHOrO
mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKkKe NabHEHIEE pPa3BUTHE AITOPHUTMUYECKOTO
MBIIUICHHS, HEOOXOJUMOro, B YAaCTHOCTH, IUJII OCBOCHMS Kypca WH(MOPMATUKH, U OBJaJIeHUE
HaBbIKAMU JENYKTUBHBIX paccyxaeHuid. I[IpeoOpa3oBaHue CHMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHSI, CTIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Coneprxanne (yHKIIMOHATBEHO-TpadUUeCKo JMHUH HALlETICHO Ha MOJTy4YeHUEe 00 yIarOIIUMUCS
3HaHUN O (PYHKIMAX KaK BaKHEHIIEH MaTeMaTHYECKON MOJENU IS ONMUCAHMS M HCCIIECTOBAHUS
pa3HOOOpa3HBIX MPOLIECCOB U SIBJIECHUH B NpHpo/Jie U ob1ecTBe. M3yueHne MaTepuana cnocoocTByeT
Pa3BUTHIO Yy OOYYAIOIIMUXCS YMEHHs MCIOJIb30BaTh PA3IUYHBIC BBIPA3UTENILHBIE CPEICTBA S3bIKA
MaTeMaTHUKd — CJIOBECHBbIE, CHMBOJHUYECKHE, Ipaduyeckue, BHOCUT BKIaJ B (OpMUPOBaHUE
MIPE/ICTAaBICHUH O pOJIM MAaTEMATUKHU B Pa3BUTHH LIMBWJIN3ALIUN U KYJIbTYpPHI.

CornacHo ydyeOHOMY IUTaHy B 7-9 Kiaccax M3ydaercsi ydeOHbIH Kypc «Amnredpay, KOTOPBIH
BKJIIOYAET  CJEAYIOIIME OCHOBHBIE pa3zienbl  coaepxaHusa: «YUucina W BBIYUCICHUS»,
«Anre0panyeckre BbIpaXeHUs», «YpaBHEHUS U HEPaBEHCTBaY, «DyHKIIUN.

Ha nzyuenue yuebHoro kypca «Anredpa» orsoaurtcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca
B Heneno), B 8 kimacce — 102 waca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HEJIEIO).

I'eomeTpus Kak OAMH U3 OCHOBHBIX Pa3/I€I0B IKOJIbHOW MAaTEMAaTUKH, UMEIOLIUI CBOEH 1IEIBIO
o0ecneunTh M3y4YeHHE CBOMCTB M pa3MepoB (QUIYyp, UX OTHOLIEHHH M B3aWMHOE PacloJIOKEHUE,
ONMPAETCs] Ha JIOTUYECKYIO, JOKAa3aTeNbHYIO JIMHUIO. [[eHHOCTh M3yueHusi TeOMEeTpUu Ha ypOBHE
OCHOBHOTO 0011ero o0pa3oBaHUsl 3aKJIIOYAeTCs B TOM, YTO OOYYArOIIMHCS YYUTCS IMPOBOJAUTH

AOKAa34aTCJIbHBIC PACCYXICHUA, CTPOUTH JIOTHUYCCKHUEC YMO3AKIIOYCHHA, HJOKa3bIlBATb HWCTUHHBIC



YTBEPXKAECHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKIAEHUS «OT IIPOTUBHOIO,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYyTHPOBATH OOpPATHBIE YTBEPKACHUS.

Bropo#i nenpro M3y4eHHs T€OMETPUU SABIIACTCSA HCIIONB30BAHME €€ KaK MHCTPYMEHTa IIpH
pELICHNN KaK MaTeMaTU4YEeCKUX, TaK U MPAKTUYECKHUX 3a]ad, BCTPEUAIOUIUXCA B PEAJIbHON JKU3HMU.
OOyuaromuiicss JAOJDKEH HAyYUThCS ONPEACIHTh T'€OMETPHUECKYI0 (Urypy, Omucarh CIOBaMH
TaHHBIA 4epT&X WM PUCYHOK, HANTH IUIOMIA/(b 3€MEIBHOIO YYacCTKa, PacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOIO Kabenst win TpeOyeMble pa3Mepbl Iapaxka Juis aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOpas, BBIYMCIIMTEIbHAs JIMHUSA B M3ydeHuu reomerpuu. llpm pemenun 3amay
IIPAKTUYECKOI0 XapakTepa OOydaroIUNCA YYUTCS CTPOUTh MATEMATHUYECKHE MOJIEIM pealIbHbIX
KU3HEHHBIX CHUTYyallil, NPOBOJUTH BBIYUCIEHUS U OLIEHWBATh aJI€KBaTHOCTb I1OJIy4EHHOI'O
pe3yJibTara.

KpaiiHe BaXxHO MNOTYEPKUBATH CBA3M TE€OMETPUM C JPYTUMH Y4EOHBIMH IpeIMETaMH,
MOTHBHUPOBATh HCII0JIb30BaTh ONPEJIEICHUS T€OMETPUUECKUX QUTYP U MOHSITUI, JEMOHCTPUPOBATH
IIPUMEHEHUE TOJIyUEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U HauboJsee spKO BUJHBI B TEMAxX
«Bexrtopb», «Tpuronomerpuueckue COOTHOIIEHU», «Meron koopauHat» 1 «Teopema ITudaropay.

VYuebublii Kypc «l'eoMeTpus» BKJIIOYAET CIEAYIOIIME OCHOBHBIE Ppa3Jesibl COAEpIKAHUS:
«["eomerprueckue GUTypsl M UX CBOHCTBaY, «M3MepeHre TeOMETPHUECKUX BETHUNHY, «JeKapTOBbI
KOOpPJMHATHI Ha MJIOCKOCTNY, «BekTopbl», «/IBnxkeHus miockoctny, «IIpeodpazoBanus nonodus».

Ha u3yuenune yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacosB (2 yaca B
Hezento), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

B coBpemenHOM 1M(POBOM MHUpE BEPOATHOCTh U CTATHUCTHUKA MPHOOPETAIOT BCE OONBILIYIO
3HAYUMOCTb, KaK C TOYKHM 3PEHHS MPAKTUYECKUX NPUIOKEHHUH, TaKk U HUX poiu B 0Opa3oBaHUH,
HEeoOXOIMMOM KakJIOMYy ueJoBeKy. Bospacrtaer uucio mpodeccuil, Ipu OBIAJEHUU KOTOPHIMHU
TpebyeTcst xopoiasi 6a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTH M CTATUCTHKH, TaKasi OJrOTOBKA
Ba)KHA JJIs IPOJIOJKEHUST 00pa30BaHMs U AJIs YCIEITHON NMpo(ecCHOHaNbHOM Kapbhephl.

Kaxxp1ii uenoBek MOCTOSHHO MPUHUMAET PEIIEHUsI Ha OCHOBE UMEIOIINXCS Y HETO JJAHHBIX. A
Uis 0OOOCHOBAaHHOTO MPUHATHS PEHIEHHs] B YCIOBUSAX HEAOCTaTKa MM M30bITKa MHGOpMaluu
HE00XO0AMMO B TOM YHCJIE XOPOILIO COPMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

VIMeHHO TMO3TOMY OCTpPO BCTala HEOOXOOUMOCTh CGHOPMHPOBATH Y OOYYaIOLIMXCS
(GYHKIIMOHATIBHYIO TPaMOTHOCTh, BKJIIOUYAIOIYIO0 B ce0s B KaueCTBE HEOTHEMJIEMOM COCTaBISIOLIEH
yMEHHE BOCHPUHHMATh M KPUTHYECKH aHAIM3UpPOBaTh HH(OpPMAIMIO, MPEJICTaBICHHYIO B
pa3nuyHbIX (opMax, MOHUMATh BEPOSATHOCTHBIM XapaKTep MHOTUX pEalbHbIX MPOIECCOB H

BaBHCHMOCTCﬁ, MMPOU3BOAUTH HpOCTCfII.HHC BCPOATHOCTHBIC paC‘-IéTLI.



3HAKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMHU MPUHIMIIAMH COOpa, aHAIN3a U MPEICTABICHHS
JaHHBIX M3 Pa3MYHBIX cep XU3HU 0OlIecTBa M TOCYAApCTBa MPUOOIIAET OOYYAIOUUXCS K
OO0IIeCTBEHHBIM HMHTepecaM. M3ydeHne OCHOB KOMOMHATOPHUKHM pPa3BUBAET HABBIKU OpPraHU3ALUU
nepebopa M MoJCUY€Ta 4YMClIa BapUaHTOB, B TOM YMCIIE€ B IPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C
OCHOBAaMH T€OpUHU TpadoB CO31aET MaTEMATUUECKUN (DyHIAMEHT ISl OPMUPOBAHUS KOMITETCHIIUH
B oOsiacTi MHGOPMATUKH U HU(GPOBBIX TeXHONOTUH. [Ipy M3ydyeHHH CTATUCTHKH U BEPOSITHOCTU
oboramaroTcs: MpeacTaBleHUsT OOy4yaroIUXCsi O COBPEMEHHOM KapTHMHE MHpa M METOJaxX ero
uccieoBaHusl, GOpMHUPYETCsl IOHMMAHUE POJIM CTATUCTUKU KaK MCTOYHHMKA COLMAIbHO 3HAYMMOMN
nH(pOPMALIUY U 3aKJIAJBIBAIOTCS. OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cooTBeTcTBUM € TaHHBIMU LEISIMU B CTPYKTYpE NPOrpaMMbl yueOHOro Kypca «BeposTHOCTb
U CTaTUCTHKA» OCHOBHOIrO o0O0ImIero oOpa3oBaHUS BBIJICJIEHBl CIEIYIOLINE COAEPIKATEIbHO-
Meronudeckue nuHuM: «lIpencraBneHne HaHHBIX U ONHUcaTENbHAsl CTaTUCTHKA», «BeposTHOCTBY,
«DIIeMEHThI KOMOMHATOPHUKNY, «BBefeHue B Teoputo rpadosy.

Copepxanue nuHuu «lIpencraBnenre JaHHBIX U ONUCATENbHAs CTATUCTUKAY CIIY>KUT OCHOBOM
1 (hOpMUPOBaHMSI HABBIKOB paboThl ¢ MH(MOPMALIME: OT YTeHUs] U UHTEpIIpeTalui UH(OPMAIIH,
IIpeJCTaBICHHOIN B TabaMuax, Ha JuarpaMmax U rpagukax, 10 cOopa, NpeiCTaBIeHUs U aHaIu3a
JAHHBIX C HCIIOJb30BAaHUEM CTATUCTHMUECKUX XapaKTEPUCTHK CpPEeIHUX U paccenBaHusd. Pabotas c
JaHHBIMH, OOydJaromMecs y4yaTcsi CUUThIBaTb W HUHTEPIPETUPOBATh JaHHbBIE, BBIABUIATD,
apryMEHTUPOBAaTh W KPUTHKOBAaTh MPOCTEHIINE THUIOTE3bl, pPa3MbILUIATh HaJ (aKTopamu,
BBI3BIBAIOIIMMU HM3MEHYUBOCTb, U OLICHMBATh WX BIIMSAHUE HAa pPacCMAaTPUBAEMbIC BEJIWYMHBI U
IIPOLIECCHI.

NHTYynTHBHOE IIpEICTABICHUE O CIly4allHONM U3MEHUYNBOCTH, UCCIIET0BAHUE 3aKOHOMEPHOCTEN
Y TEHJICHIMI CTAaHOBUTCA MOTHUBUPYIOIIEH OCHOBOM JJIsI U3YYEHHUs TEOPUH BEPOSITHOCTEN. bobiioe
3HAYEHHUE UMEIOT IIPAKTUYECKUE 3aJaHUs, B YACTHOCTHU OIIBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMU
MOZECIISAMHU.

[ToHsiTHe BEpOATHOCTH BBOJAWUTCA Kak Mepa IpaBAOINoaoOus ciydaiiHoro coobitus. Ilpu
M3Y4YeHUH Y4eOHOro Kypca oOydaromiuecs 3HAKOMSTCS C IMPOCTEHIIMMU METOJaMU BBIYHCIICHUS
BEPOSITHOCTEM B CIy4YalHBIX JKCIIEPUMEHTAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOIaMH,
BEPOSTHOCTHBIMH 3aKOHAMHM, TO3BOJISIOIIMMHU CTaBUTh W pemath Ooyiee ClOXkHbIE 3agaud. B
y4eOHBI KypC BXOJSAT HayallbHbIE MPEJICTaBICHHUS O CIy4yalHBIX BEIMYMHAX U UX YHUCIOBBIX

XapaKTEPUCTUKAX.



B pamkax yueOHOTo Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOIIMXCS C MHOXKECTBAMH U
OCHOBHBIMH OIE€pallMsIMU HaJl MHOXECTBAMH, PAcCMATPUBAIOTCA IPUMEPHl TMPUMEHEHUS MJis
pelIeHus 3a1a4, a TAaK)Ke UCIOIb30BaHUS B JPYTUX MaTeMaTHYECKUX Kypcax U y4eOHbIX MpeIMeTax.

B 7-9 knaccax uzyvaercs yueOHbIH Kypc «BepoATHOCTb U CTAaTUCTUKA», B KOTOPBIN BXOJISAT
paznensl: «lIpencraBineHue NaHHBIX M OMHCATENIbHAs CTATUCTUKA», «BeposTHOCTBY, «IJIEeMEHTHI
KOMOWHATOpUKHY», «BBeeHne B Teopuio rpagoBy.

Ha n3yuenune yueOHoro kypca «BeposTHOCTh M cTaTHCTHKa» oTBoauTcs 102 yaca: B 7 kiacce
— 34 4gaca (1 gac B Hezent), B 8 kiacce — 34 vaca (1 gac B Hegeno), B 9 kiacce — 34 yaca (1 gac B

HEJIENIO).

COAEPXAHUE OBYYEHUSA
5 KJIACC
HartypaabHble yuc/ia v HyJIb

HarypanbsHoe uncino. Pag Harypanbsbix yucen. HYucno 0. M3o0paskeHre HaTypalbHBIX YHCENT

TOYKaMH Ha KOOPJUHATHOM (YUCIIOBOI) MPSMOA.



Ilo3unmonHas cucreMa cuucieHus. PuMckas Hymepanuss Kak IpUMEp HENO3ULUOHHOU
CUCTEMBI cuncieHus. JlecsTuuHas cucTeMa CUMCIICHUS.

CpaBHeHHE HaTypalbHBIX 4YHCEN, CpaBHEHHE HATypalbHbIX Yucenl ¢ HylnéM. CrnocoObl
cpaBHeHUsA. OKpyTIJIeHHE HaTypaJIbHbBIX YHCET.

CrnosxeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJIA IIPU CIOKEHUU. BplunTaHue Kak AeicTBHE,
o0paTHOE CJIOXKEHUI0. YMHOXEHHE HaTypajbHBIX UHCEN, CBONCTBA HYNS M €IUHHUIBI TpU
yMHOXEeHHH. [[eneHue kak neiictBrue, oOpaTHOe YMHOKECHHIO. KOMITIOHEHTHI ACHCTBUMN, CBS3h MEXKTY
numu. [IpoBepka pesynprata apupmerudeckoro neiictsus. [lepemecturenbHoe U codeTaTenbHOE
CBOMCTBA (3aKOHBI) CJIIOKEHHUS U YMHOXKEHHUS, paclpeieIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUS.

Hcnonb3oBanne OykB s 0003HAUEHMsS] HEU3BECTHOIO KOMIIOHEHTAa M 3allMCH CBOWCTB
apudmeTnyecKkux IeHCTBUI.

Jlenutenu U KpaTHbIE 4YUCIa, PA3JIOKEHUE HAa MHOXKUTEIU. IIpocThle M cocTaBHBIE 4McCa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocrarkom.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTeleM. 3allUCh YUCIIA B BUAE CYMMbI Pa3psIHbIX CIaraeMblXx.

UucnoBoe BelpaxkeHue. Bpruncinenrne 3HaueHni YUCIIOBIX BBIPAKEHUM, TOPSAIOK BBIIIOJHEHUS
neictBuid. Mcnonp30BaHWe NpPH BBIUKCICHUSAX NEPEMECTUTENIBHOTO M COYETATEIBbHOI'O CBOWCTB
(3aKOHOB) CJIOXKEHHS U YMHOXKEHUS, paCIIPEIEIUTEIHHOIO CBONCTBA YMHOKEHUS.

JApoou

[IpencraBnenue o npoOu Kak crnocoOe 3amucu 4acTH BeNUYuHbl. OOBIKHOBEHHBIE JIPOOU.
[TpaBuibHBIE W HeMpaBUibHBIE ApoOu. CMelraHHas IpoOb, MpeACTaBIEHUE CMEIIaHHON Ipodu B
BUJIE HEMPaBWJIBHON JpoOM W BBIJCNEHUE 1eJOW YacTH 4YHClIa M3 HEMPaBWIBHON IpOOH.
N3o0paxkenue apobeit ToukamMu Ha YUCIOBOU mpsiMoil. OCHOBHOE CBOMCTBO npoOu. CokpalieHue
npobeit. [IpuBenenue npodbu Kk HoBOMY 3HameHaTent0. CpaBHEHHE IPOOEii.

CroxeHue 1 BBIYUTaHUE IpoOel. YMHOKEHHE U JiesieHue Jpo0el, B3auMHO oOpaTHble ApoOH.
HaxoxzaeHne 4acTu 1enoro 1 eioro 1o €ro 4acTy.

Hecstuunas 3anuck apooeit. [IpencraBnenue necaTHyHON OpoOM B BHUAE OOBIKHOBEHHOM.
N300paxeHne necATHYHBIX OpoOel ToukamMu Ha 4YuciIoBOM mHpsiMod. CpaBHEHHE IECSITHUHBIX
IpoOeii.

Apudmernueckue 1eHCTBUS ¢ AECATUUHBIMU Apo0sMH. OKpYTIeHHE JeCATUYHBIX APOOEii.

Pemenue TekcTOBBIX 32124

Pemenne TekcTOBBIX 3ajady apupMeTHYeCKHMM crocoboM. PereHue joruueckux 3anad.
Pemenue 3amau nmepebopoM Bcex BO3MOXKHBIX BapuaHTOB. Vcrmosib3oBaHWE MU PELICHUU 3a7ady

TaOJIUI ¥ CXEM.



Pemenue 3agau, copepikKalux 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYUHBL: CKOPOCTb, BPEMS,
paccTrosiHUe, IIeHa, KOJIMYECTBO, CTOMMOCTh. ENWHUIBI M3MEpeHus: Macchl, 00b&Ma, IEHBI,
paccTosHUsA, BPEMEHHU, CKOPOCTH. CBA3b MEXAY €IMHALAMU U3MEPEHUS KaKJOU BEJIUYHUHBI.

Pemienue oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenne JaHHBIX B BUJE TAOIUI], CTOJIOYATHIX AUATPAMM.

Harasignasi reomerpust

Harnsinnele npencrasineHust o (Gurypax Ha IDIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYT. YT01. [IpsAMOii, OCTpbIid, TYHOM U pa3BEPHYTHIN YIIIbIL.

JlinHa oTpe3Ka, METpUYECKUE €IMHULIBI ITTMHBL. JIJIMHA TOMaHO, NEpUMETP MHOTOYTOJIbHUKA.
W3mepenue 1 nocTpoeHue yrioB ¢ HOMOUIbIO TPAHCIIOPTUPA.

Harnsnnaele npeacraBieHuss o (urypax Ha IJIOCKOCTU: MHOTOYTOJIBHUK, NPSIMOYTOJIbHUK,
KBAaJpaT, TPEYTOJIbHUK, O PAaBEHCTBE (QUTYD.

N3o0paxxenune ¢uryp, B ToM 4mcie Ha kierdaroil Oymare. [loctpoenune xkoHdurypauuii us
yacTel NpsIMON, OKPY)KHOCTM Ha HEJIMHOBAaHHOM M KieryaTod Oymare. lcrosb3oBaHHe CBOMCTB
CTOPOH U YIJIOB IPSMOYTOJIbHUKA, KBaJpaTa.

[Inomane NpsIMOYTroJIbBHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 IIPSMOYTOJIbHUKOB, B TOM
gucie Guryp, n300pakEHHBIX Ha KiIeT4aTor Oymare. EAMHUIIBI n3MEpeHus MI0mIa Iu.

Harnsaguele  mpeacraBieHuss O NPOCTPAHCTBEHHBIX — (urypax:  NpsSMOYTOJbHBIN
napajuienenunes, Kyd, MHOrorpaHHuku. M300paxkeHne npocTelinx MHOIOrpaHHUKOB. Pa3BépTku
KyOa u mnapamnenenunena. Co3gaHue Mojeneil MHOTOTPaHHUKOB (M3 Oymaru, NpPOBOJIOKH,
IUTACTHIIMHA U APYTHX MaTepHuasoB).

OO6BEM PSIMOYTOJIBHOTO Napajuienenunena, kyoa. Enunumel namMepenus oobéma.

6 KJIACC

HarypajibHble ynciia

Apudmernueckue JEHCTBUS C MHOTO3HAYHBIMHU HATYpaJbHBIMM uHciIamMu. YucioBble
BBIPQ)KEHUS, TMOPAJOK JEHCTBUH, HCIIONb30BaHHE CKOOOK. VIcronb3oBaHME NpPU BBIYUCICHHIX
[IEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIOKEHHS U YMHOMKEHMS, PACIPEAEIUTEIBHOIO
CBOMCTBA yMHOKEHHMsI. OKPYTJII€HUE HATypaIbHBIX YUCEL.

Jlenutenu u KpaTHBIC YKMCIIa, HAUOOJIBIIUA OOIIUI JEUTENIh 1 HauMEHbIIee 00111ee KpaTHoe.

I[eJ'II/IMOCTB CYMMBLI U IPOU3BECACHUS. I[eJ'ICHI/IC C OCTaTKOM.

JApoon



OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JapoOu, cokpaimeHue napoOeii. CpaBHeHUE U
yrnopsiiouuBanue ApoOeii. Penenue 3a1a4 Ha HAXOXKJIEHUE YaCTH OT IIETIOT0 U LIEJIOTO0 10 €r0 YacTH.
JpobHoe uucino kak pe3yibTar Aenenus. [Ipeacrapnenue qecsaTHUHOM qpodu B Bue 0ObIKHOBEHHON
Ipodu U BO3MOXKHOCTH IPEJICTaBICHUsS] OOBIKHOBEHHOW ApoOU B BUAE AeciaTUUHOU. JlecaTnyHbie
apoOu W MeTpuyeckass cucreMa mep. ApudmMerndeckue IeHCTBUS W YHCIOBBIE BBIPAKCHHUS C
OOBIKHOBEHHBIMH U JICCATUYHBIMU APOOSMHU.

Otnomenne. Jlenenne B JgaHHOM OTHomIeHWH. Macmrad, nponopuus. Ilpumenenue
MIPOIOPLUI IPU PELICHUH 3a/1a4.

[lonstue mporeHra. Boruncienue npoueHTa OT BEIUYMHBI U BEIMYMHBI O €€ MPOLEHTY.
BoipaxkeHue NpolEeHTOB JAecATUYHBIMU JApoOsMu. PemieHue 3agady Ha NpoueHTH. BolpakeHue
OTHOIIICHUS BEJIMYMH B MPOIECHTAX.

IloJi0KUTEIbHBIE U OTPUIIATEIbHBIE YHCIA

[lonoxurenpHble U oTpULaTENbHbIE Yynciaa. Llenpie ynucna. Moaynp uucna, reoMeTpuyeckas
MHTEepOpeTanus MOAyNsi uucia. M3o0paxeHune yucen Ha KOOPAWHATHOM mpsMoil. UYmcioBbie
npoMexyTku. CpaBHeHue uucen. Apudmernyeckue JEHCTBUS €  TMOJOKHUTEIBHBIMH U
OTpHUIATENIbHBIMH YUCIIAMHU.

[IpsimoyronbHasi cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek u puryp Ha KOOPAMHATHOM MIOCKOCTH.

BykBeHHBbIe BbIpakeHHs

[IpumeHenune OyKB A 3allUCH MaTeMaTHYECKMX BBIpaXEHUH U mpeziokeHuil. CBoicTBa
apupMeTHyecKuX JeicTBUi. ByKBeHHblE BBIPAKEHHMS M YHUCIIOBBIE IOJCTAHOBKH. ByKBEHHbIE
paBEHCTBA, HaXO0XAEHUE HEU3BECTHOrO0 KOMIOHEHTa. PopMyiibl, GopMysbl IepUMETpa U MIIOLIAAN
MPsIMOYTOJIbHMKA, KBaJipaTa, 00bEMa napaienenurnea u Kyoa.

Pelenue TeKCTOBBIX 33124

Pemienne TEKCTOBBIX 3a7ay apu(METHUECKUM CrocoOoM. PemieHue iormdyeckux 3ajad.
Pemenue 3anay nepe6OpoM BceX BO3MOMKHBIX BApUAHTOB.

Pemenue 3amau, comepikalux 3aBUCMMOCTH, CBSI3BIBAIOIIMX BEJIMYMUHBI: CKOPOCTh, BpEMs,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIUTENLHOCTD, BpeMsl, 00bEM paboThl. ExnHuIb!
U3MEpPEHUS: MacChl, CTOMMOCTH, DPACCTOSIHMS, BpEMEHH, CKOpocTHU. CBsI3p MEXIy €IWHULAMU
M3MEpEHUS KaxX/10i BEITUYNHBI.

Pemenue 3a7a4, CBSI3aHHBIX C OTHOLIEHHEM, NMPONOPIIMOHAIBHOCTHIO BETMYHH, MPOLIEHTAMU;

pCeIICHUC OCHOBHBIX 3a/la4 Ha I[pO6I/I W NPOLCHTHI.



OneHka W MpHUKHUAKA, OKpyrieHue pesynprara. CocraBieHHe OYKBEHHBIX BBIPDAKEHHH IO
YCIIOBHIO 3aJ1a4H.

IIpencraBneHue JaHHBIX ¢ HOMOILBIO TabauIl U Auarpamm. CrosiduaThlie AMAarpaMMbl: YTEHUE
U MIOCTpoeHue. UTeHne KpYroBbIX AUarpamm.

Harasignasi reomerpust

Harnsinaeie mpencraBineHust o Gurypax Ha IDIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOI'OYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTB, KPYT.

B3auMHoe pacronokeHue JBYX HOpSAMbIX Ha IUIOCKOCTH, MapajulelbHbIe IpsMBbIE,
NEPIEHIUKYIJIApHbIE NpsAMble. M3MepeHue pacCTOSHUM: MEXAYy JBYMS TOYKaMH, OT TOUYKH M0
MPSIMOM, JJIMHA MapuIpyTa Ha KBaJlpaTHOM CETKeE.

W3mepeHne M NOCTPOEHHME YIJIOB C IIOMOIIBIO TPAHCIOPTUPA. BUABI TPeyrojbHUKOB:
OCTPOYIOJIbHBIM,  MPSMOYrOJbHBIH, TYNOYrOJbHBIA, PpPaBHOOCAPEHHBIH, PABHOCTOPOHHMH.
YeTbIpEXYroJbHUK, IPUMEPbl YETHIPEXYrOJbHUKOB. lIpAMOYyrospHUK, KBajapar: HCIIOJIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, nuaroHaieil. M3o0paxeHue reomerpuyecknx (pUryp Ha HEITMHOBAHHOM
Oymare ¢ HCIOJIb30BaHUEM ILMPKYJs, JUHEWKH, YrolbHUKA, TpaHcrnopTupa. I[loctpoenus Ha
KJIeTyaToi Oymare.

[lepumerp mHOTOyrONBHMKA. [lOHATHE MoOmamy GUTYpPHI, €AMHUIBI U3MEPEHUS IIJIOLIA TH.
[TpubnmxEHHOE U3MEpEeHre TUIoaau Uryp, B TOM 4Mcie Ha KBajapaTHOU ceTke. [IpubnnxénHoe
U3MEpEHUE JITMHBI OKPYKHOCTH, IJIOIIAAN Kpyra.

CuMMeTpus: LIEHTpaJIbHAsA, OCEBasl U 3€pKajbHasi CAMMETPHUHU.

[TocTpoeHre CUMMETPUYHBIX (PUTYD.

Harnsaaele npeacTaBieHus 0 MPOCTPAaHCTBEHHBIX (UTypax: mapajuienenunesn, Kyo, npusma,
nupamMmia, KOHyC, IMIIMHIp, map U cdepa. M3o00paxenune nmpocTpaHcTBeHHbIX ¢uryp. Ilpumepst
pa3BEPTOK MHOTOTPAaHHUKOB, IMIMHJpA U KoHyca. Co3gaHue Mojeneil MpocTpaHCTBEHHBIX (Uryp
(13 Oymaru, IpOBOJIOKH, TJIACTUIIMHA U IPYTUX MAaTEPUATIOB).

[Tonsitue o0BEMA, eqUHULIBI U3MEPEHUs 00bEMa. O0BEM MPSAMOYTOIHHOTO MapalieNenumena, Kyoa.

7 KJIACC

Yucsia 1 BbIYUCICHUA
Jlpobu 0OBIKHOBEHHbIE U JIECATUYHBIE, IEPEXO0/1 OT OJHON (OPMBI 3arucu Ipodeil K Apyroi.

IlonsTue pallMOHAJIBHOI'O0 YHCJIa, 3allMCb, CPABHCHHUC, YIIOPAJOYHMBAHUC PALUMOHAJIBHBIX YHCCII.



Apudmernieckre IeicTBUS ¢ pallHOHAIBHBIMU YKCIaMy. Pemenne 3a1a4 u3 peaqbHON MPaKTHKU Ha
9acTu, Ha IPOOH.

Crenenb C HaTypajbHBIM IOKa3zaTeJeM: ONpeIeleHHe, IMpeoOpa3oBaHUE BBIPAKEHHUHM Ha
OCHOBE OMpe/IeNICHNUs, 3aMK1Ch O0bIINX yncen. [[poreHTsl, 3an1uch Npo1eHToB B BUAE IPOOH U IpoOH
B BUJIEC NIPOLICHTOB. Tpu OCHOBHBIE 3a/1a4M HA IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEalbHOMN NPAKTUKH.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIIM HAaTYPAIbHBIX YHCE]L.

PeanbHble 3aBUCHUMOCTH, B TOM YHCIIe IpsiMasi © 0OpaTHasi MPOIOPLIHOHAIBHOCTH.

AsiredOpanyeckue BbIpasKeHM st

[IepemeHnHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOW. JlomycTHMBbIE 3HAa4YEHHUS
nepeMeHHbIX. [IpecTaBieHne 3aBUCMMOCTH MKy BeTMIMHAMHE B BHJIE (hopMyIibl. Berancienus mo
dopmynam. [IpeoOpazoBanrie OyKBEeHHBIX BBIPRXKEHUIA, TOXKIECTBEHHO paBHbIE BBIPAKECHH S, TIPaBUIIa
npeoOpa3oBaHUs CyMM U MPOU3BENCHUH, MpaBUiIa PACKPBITUS CKOOOK M MPHUBEACHHUS MOI0OHBIX
CJIAraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnounensl 1 MHOrowieHsl. CreneHb MHorowieHa. Ciio)KeHHE, BBIUUTAHHME, YMHOXEHHUE
MHOTrowieHOB. DopMyJibl COKpalIEHHOTO YMHOMKEHHMS: KBaJpaT CyYMMbl M KBaJpaT pPa3HOCTH.
®opmyJiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHS, IpaBWia NpPeoOpa3oBaHUs ypaBHEHHS, PaBHOCHUIIBLHOCTH
YPaBHEHHUH.

JIuneliHOE ypaBHEHUE C OJJTHOW IIEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOTO YPABHEHMUS, PELLIEHUE
JTUHENHBIX ypaBHeHHH. CocTaBieHHe ypaBHEHUH MO YCIIOBUIO 3a/1a4ul. PeleHne TeKCTOBbIX 3a/1ad ¢
MMOMOUIBIO YPaBHEHHU.

JluneitHOe ypaBHEHHE C JABYMs NEpPEeMEHHbIMH U ero rpaduk. Cucrema OBYX JHHEHHBIX
ypaBHEHUH C JByMS TepeMEHHBIMH. PellleHre CcHUCTeM YpaBHEHHH CIIOCOOOM MOACTaHOBKHU.
[IpuMmepsl penieHus TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHH.

DOyHKIUH

Koopaunnara Touku Ha npsiMoii. YnucnoBble MPOMEXYTKH. PaccTosiHue MeXAy ABYMSI TOUKaMU
KOOPJAMHATHOU IIPSIMOA.

[IpsimoyronpHas cuctema koopmuHat, ocu OX m Oy. Abcumcca M opAWHAaTa TOYKH Ha
KOOpAWMHATHOM IulocKocTH. Ilpumepsl rpadukoB, 3amaHHbBIX (opmynamu. YreHue rpadukoB

peanbHbIX 3aBUcuUMOcTed. [lonsatue ¢pynkuuu. I'paduk Qynkiuun. ColictBa ¢yHkuunii. JIuneitnas



¢bynkuus, e€ rpaduk. I'paduk ¢pynkuuum y = [x|. ['paduueckoe pemieHre TUHEWHBIX YpaBHEHHHA U
CUCTEM JIMHEHHBIX YPaBHCHUM.

HauanbHble mnoHATHS reomeTpud. Touka, HpsiMas, OTPe30K, Jyd. Yroia. Buabsl yrios.
Beprukanbuble U cMexHbIe yribl. buccekTpuca yria. Jlomanas, MHoroyroysHuk. IlapannensHocts
U TEPIEHIUKYISIPHOCTD IPSIMbIX.

Cummerpuunsie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM cuMMeTpHH. [Ipumepsl cuMMeTpun B
OKpY’KaroIleM MUpe.

OCHOBHBIE TIOCTPOEHHUS C MTOMOIIBIO LUPKYIA U JuHeHku. TpeyroiasHUK. BeicoTa, Mennana,
OuccekTpuca, X CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CpoiicTBa M MpHU3HAKM PABHOOEAPEHHOIO  TpeyroibHUKA. IIpu3Haku  paBeHCTBa
TPEYTOJIbHUKOB.

CaolicTBa U NpU3HAKY NapaieNbHbIX NpsAMbIX. CyMMa YIJIoB TpeyrojibHUKa. BHelHue yribl
TPEYroJbHUKA.

[IpsiMoyronbHbIil  TpeyroibHUK. CBOWCTBO MeAMaHbl MPSIMOYTOJIBHOTO TpPEYroJbHHKA,
npoBe€HHOW K rumoteHys3e. [Ipu3Haku paBeHCTBA  NPSAMOYTOJIBHBIX — TPEYrOJbHHUKOB.
[IpsimoyronbHbBIN TPeyroyibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JJIUHE JIOMAHOM,
TeopeMa 0 0oJbIleM yrie U 00oibIIei CTOpOHE TPeYronbHUKA. [leprneHIuKysap u HaKJIIOHHAS.

I'eomeTprueckoe MeCTO TOUeK. buccekTpuca yriia u cepeuHHbIN NEPIEHIUKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpJla U IMaMeTp, UX CBOWCTBA. B3anMHOE pacnoioskeHne OKpYKHOCTH
u npsimoii. KacarenbHast 1 cexyias K oKpy>KHOCTH. OKpy>KHOCTb, BIIMCaHHAas B yroj. Brimcannas u
OINMCaHHAasl OKPY>KHOCTHU TPEYTOJIbHUKA.

[IpencraBneHue JaHHBIX B BUE TaONUL, AUarpaMm, rpagukoB. 3anonHeHue Tallull, YTeHue
U MOCTPOEHUE JuarpaMm (CTOJOMKOBBIX (CTOMOYATHIX) U KPYroBbiX). UTeHHe rpa)KoB peasbHbIX
npouecco. M3Bneuenne nHGopManuu U3 AMarpaMM U TaOJUL, UCHOJIb30BaHUE U UHTEPIIPETALNs
JAHHBIX.

OmnwucarenpHas CTaTHCTUKA: cpelHee apu]MeTHueckoe, MeauaHa, pa3Max, HauOojbllee U
HauMeHbIlIee 3HaYeHUs] Ha0opa YHMCIIOBBIX TaHHBIX. [IpuMepsl ciydaiiHON N3MEHYUBOCTH.

CrnyyaitHblli 5KCHIepUMEHT (OMbIT) U ciay4aiiHoe coObiTue. BepositHocTh M wactoTa. Ponb
MaJIOBEPOSITHBIX M MPAKTUYECKU JIOCTOBEPHBIX COOBITHI B mpHuponae u B oOmiectBe. MoHeTa u

HUrpajibHas KOCTb B TCOpUU BepOHTHOCTCﬁ.



I'pad, Bepmmna, pedpo. Crenens BepmuHbL. Yncno pédep M cyMMapHasl CTEIEHb BEPIIIHH.
[Ipencrasnenue o cBszHoctu rpada. Llenu u muxiel. [Tyt B rpadax. O6xox rpada (3iinepoB myTs).

[IpencraBienue 06 opueHTHpPOBaHHOM rpade. Pemenue 3aaau ¢ nomoisko rpados.

8 KJIACC

Yuciia 1 BbIYMCICHUS

KBagpatHbiii kopeHb u3 uucna. [lonstue o0 wuppanuoHaipHOM uucie. Jlecsatuunbie
NpUOIMKEHUST UPPAMOHAIBHBIX Yncen. CBolcTBa apu(PMETHUECKUX KBAJPATHBIX KOPHEH M HMX
pUMEHEHHE K TIPe00pa30BaHUIO YUCIOBBIX BBIPAKEHUH M BEIUMCICHUSIM. JleiCTBUTEIBHBIC YUCIIA.

Crenens ¢ nenslM NokasaresieM U e€ coiictsa. CTaHgapTHas 3allnch YHUCIa.

AsredOpanyeckue BbIpasKeHUsI

KBagparHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckass JapoOb. OcHOBHOe CBOICTBO anreOpanueckoit apobu. CroxeHue,
BbIUUTAHHUE, YMHOXEHME, JAeJeHHEe anredpanuyeckux IpodOeill. PannoHanbHble BBIpAKEHHS M HUX
npeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMyina KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHHH, CBOIALIMXCA K JIMHEHHBIM U KBajgpatHbIM. [Ipocreiimme apoOHO-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckas mHTepHpeTalys ypaBHEHUH € JIByMs NEPEMEHHBIMH M CHCTEM JMHEHHBIX
YPaBHEHUH C IBYMs NepeMeHHBbIMU. [IpuMepsl peleHns CUCTEM HEJMHEWHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMHU.

Perienue TekCTOBBIX 3aau aNreOpandeckuM CrocoOOM.

UucioBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OAHOM ITepeMeHHON. PaBHOCUIIBHOCTD
HepaBeHCTB. JIMHelHble HepaBeHCTBA ¢ OJHON mepeMeHHOW. CHcTeMbl JIMHEHHBIX HEPaBEHCTB C
OJIHOM IEPEMEHHOI.

DOyHKUMH

[Tonarue ¢ynxnuu. OOacTe ompeneneHuss U MHOXECTBO 3HaueHU (yHkimu. CrocoOsl
3amanus QyHKIIAN.

I'paduk pynkunu. Yrenue cBoiictB pyHkuuu no e€ rpaduky. Ilpumeps! rpadukoB QyHKINA,

OTpaXaromuXx pCaIbHbIC IPOUCCCHI.



OyHKIMH, ONMHCHIBAIOIIUE TMPSAMYI0O U OOpaTHYIO TPOMOPIUOHANBHBIE 3aBUCUMOCTH, HX
rpadukn. Oynkmun y = X2, y = X3, y = Vx, y=|x|. ['padudaeckoe perieHne ypaBHEHHHA U CHCTEM
YpaBHEHUH.

YerbipéxyronpHuku. IlapamienorpammM, ero mnpusHakd M CcBOMCTBa. YacTHele cCiiy4au
napajieIorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBagpaT), MX MNpPU3HAKM W CBOMCTBa. Tpamenms,
paBHOOOKas Tpanenus, e€ CBOWCTBA U Mpu3Haky. [IpsMoyronbHas Tpaneuus.

Meton ynsoenuss Menuansl. llentpanbHas cummerpus. Teopema daneca u Teopema o
IIPONIOPLIMOHANIBHBIX OTPE3KaX.

CpenHue TMHUM TPEeYroiabHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[Tomobue TpeyronpbHUKOB, Kod(ddummeHT mnomobus. Ilpu3Haku mOH00Us TPEYroJILHUKOB.
[TpumeHeHne NoJ00MS MTPU PELLICHUH IPAKTUYECKUX 3a/1ay.

CpoiictBa muomazaei reomerpudeckux ¢uryp. Popmynbl A8 IUIOMEAAM TPEyrojbHHKA,
napajuiesiorpaMma, pomoa u tpanernuu. OTHOIIEHUE TUIOIAICH MOJ0OHBIX QUTY.

Boruncnenue miomazei TpeyroJbHUKOB U MHOIOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpakTUYECKUX 3a1a4.

CuHyC, KOCHMHYC, TaHIT€HC OCTpPOro yria IpsSAMOYIOJbHOIO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKACCTBO. TpuroHoMerprdeckue GyHKIuU yriioB B 30, 45 u 60°.

BrnucanHble M LEHTpaJdbHBIE YIJIbI, YrOJI MEXAY KacaTeabHOM M XOPAOW. YTJIbl MEXAY
XOpAaMH U CEKyUIMMH. BriucaHHble U ONMCaHHbBIE YEThIPEXYroJbHUKU. B3aumMHoe pacrnosioxeHue
IBYX OKpyxHocTel. Kacanue okpyxHocTei. OO1iue kacaTeabHbIe K IBYM OKPYKHOCTSIM.

IIpencraBneHue AaHHBIX B BUJIE TaOIUL, TUarpaMM, rpadukos.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Ormnepanuu HaJl MHOXKECTBAMU:
o0ObeMHEHUEe, TepecedyeHue, gomnoinHeHue. CBoilcTBa  omepauuMid  Haj —~ MHOXECTBaMHU:
IIEPEMECTUTENBHOE,  COYETATEIbHOE,  pacHpeleNuTeNbHOe,  BKIOueHus.  Mcnosb3oBaHue
rpaMuecKoro MpeaACTaBICHUs MHOXKECTB JUIsl ONMHUCAHUS pealbHBIX MPOLECCOB U SBICHUH, NpHU
penieHnu 3aay.

N3mepenue paccenBaHusl AaHHBIX. Jlucriepcuss U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /luarpamMmma paccenBaHusl.

DneMeHTapHbIe cOObITUS ciy4yaiiHoro ombiTa. CityyaiiHble coObITUs. BeposTHOCTH COOBITHIA.
OnpITl ¢ PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU cOObITHSAMU. CryyaiiHbelid BeIOOp. CBS3b MEXKIY

MaJIOBEPOATHBIMHA U MIPAKTHYCCKU JOCTOBEPHBIMU COOBITHSIMU B mnmpuponae, O6HIGCTBC " HayKe.



JlepeBo. CBolicTBa N1€pEBBEB: €IMHCTBEHHOCTh ITYTH, CYIIECTBOBAaHUE BUCSYEH BEPILUHBI,
CBSI3b MEXK/Iy YHCIIOM BEPILIMH U yncioM p&oep. [IpaBuno ymHoxxeHus. Penienne 3agay ¢ moMoIpo
rpados.

[IpotuBomnonoxHbie coObITHA. Juarpamma Ditniepa. OObeIUHEHNE U TIEPECCUCHUE COOBITHIA.
HecoBmectHbie coObiTusi. @opMyna CIOXKEHHS BEPOSTHOCTEH. YcCloBHAs BeposTHOCTH. [IpaBuio
ymHoxeHus. HezaBucumble coobiTus. [IpencraBnenue sxcnepruMenTa B BUjie epeBa. Pemenue 3agau

Ha HaXOXACHUEC BepOHTHOCTeI\/'I C IMIOMOIIbIO JICpEBa CHy‘I&ﬁHOFO OKCIICPUMCHTA, AuarpaMm Bﬁﬂepa.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PannonanpHbple uyncia, UppalMOHAIBHBIE 4YMCIA, KOHEYHblE U OECKOHEYHbIE JAECATUYHBIC
npodu. MHOXKECTBO JIEHCTBUTENIbHBIX YHCEI, IEHCTBUTENbHbBIE YHCIIa KaK OECKOHEUHBIE 1€CATUYHbIE
apoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE MEXKJIY MHOMKECTBOM JEHCTBUTENBHBIX YHUCEN U
KOOPJMHATHOU MPSIMOMA.

CpaBHEHHE JEWCTBUTENBHBIX YHCEN, apU(PMETHUYECKUE [EHCTBHA C JCHCTBUTEIHHBIMH
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnuxEéHHOe 3HAa4YeHHWE BENUYMHBL, TOYHOCTh NpuOmMMKeHus. OKpyrieHue yuced.
IIpukuaka v OLlEHKa pe3yJIbTaTOB BEIYMCIICHUN.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. Pelienne ypaBHEeHH, CBOIAIIMXCA K JIUHEHHBIM.

KBanpatHoe ypaBHeHMe. Pemienue ypaBHEHHH, CBOASIIMXCS K KBaJIpaTHbIM. bukBanpaTHOe
ypaBHeHue. [Ipumepsl penieHus ypaBHEHUM TPETbEH M YETBEPTOM CTENECHEH DPAa3jOKEHHEM Ha
MHOXUTEIH.

Pemenue npoOGHO-panimoHAIBHBIX YpaBHEHUN. PernieHne TeKCTOBBIX 3a7ad alre0pandecKum
METOJOM.

VYpaBHeHHe C JByMs TNEpEeMEHHBIMH U ero rpaduk. PemeHue cucrteM IBYX JHMHEWHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU. Pelienne cuctem IByX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEHHOE,
a Jpyroe — BTopoil creneHu. ['paduueckas uHTepHperanusi CUCTEMbl YpaBHEHUH C IBYMs
[IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a7a4 aJIFeraI/I‘-IeCKI/IM CIIOCOOOM.



YucioBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOU. PemnieHue cuCTeM JMHEHHBIX
HEpaBEeHCTB C OJHOW mnepeMeHHOW. KBajaparHele HepaBeHcTBa. ['paduueckas uHTEpnperauus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKUNH

KBampatnunas Qynkoms, e€ rpaduk u cpoiictBa. [lapaGosia, KOOpAMHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHH 11apadoJIbl.

I'padukn dyukmmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = || 1 ux cBoiictsa.

Yucnosblie NOCIE0BATEIBLHOCTH U NPOrPeccum

[loHsiTE YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHHE IOCJIEI0BAaTEIbBHOCTH PEKYpPpPEHTHOU
dbopmyoii u Gpopmynoi N-ro uieHa.

Apudmernueckas u reomerpuueckas nporpeccu. opmysbsl N-ro wieHa apupMeTUIecKon U
Ir€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne 4WIEHOB apu(pMETHYECKOH W TEOMETPHUYECKOW MPOrpeccHid TOYKaMU Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIBHBIA pocT. CI10KHBIE IPOLIEHTBHI.

Cunyc, xocunyc, Tanresc yrios ot 0 go 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
@opMyIIbl IPUBEACHUS.

Pemenne tpeyronsHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. Perienue npakTnyeckux
3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momobus. [lomodre cOOTBETCTBEHHBIX YIEMEHTOB.

TeopeMa 0 IpOU3BENECHUU OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEIACHUU OTPE3KOB CEKYILHX,
TeopeMa O KBaJpare KacaTeIbHOM.

Bekrtop, namumHa (MOAyJdb) BEKTOpA, COHAINpPABJIEHHBIE BEKTOPHI, POTHUBOIOJIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMd HaJ
BEKTOpaMH. Pa3noxeHue BekTOopa IO ABYM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE /ISl HaX0XKJIEHUS JJIUH U YTJIO0B.

JlexapToBbl KOOPAMHATHI Ha MJIOCKOCTU. Y paBHEHUs MPSIMON M OKPY>KHOCTH B KOOpJAMHATAX,
IIEpECEYCHUE OKPYKHOCTEN U NPSIMBIX. METO KOOPAMHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHMKH. [[MHa OoKpyxHOCTU. I'pamycHas M paauaHHas Mepa yria,
BBIYMCIICHHE JUTUH YT OKpYykHOCTeH. [Imomanp kpyra, ceKkTopa, CErMEHTA.

JIBU>KeHUsI MIIOCKOCTH M BHYTPEHHUE CUMMETpUU QUryp (dJI€eMEHTapHbIe MPEICTaBICHUS).

[TapamtensHblil iepenoc. 11oBopor.



[IpencraBnenne naHHBIX B BHJE TaONIUI], AMarpamm, TpauKOB, MHTEPIPETALUS TaHHBIX.
YreHue 1 OCTpOCHUE TAONHUL, TUarpaMM, rpauKoB MO peaTbHBIM JaHHBIM.

[TepectanoBkn u ¢daktopuan. Coderanus W yucio coderanuit. TpeyronpHuk Ilackais.
Pemenue 3a1a4 ¢ ucnosib30BaHEM KOMOMHATOPUKH.

I'eomerpuueckas BepossTHOCTh. CiyyaifHbI BBIOOp TOYKH W3 (UTYphl HAa IJIOCKOCTH, W3
OTpe3Ka U U3 JYI'M OKPYKHOCTH.

Ucneitanue. Yenex u Heynada. Cepusi UCTIBITAHUHM 10 mepBOro ycnexa. Cepusi UCTIBITaHUN
bepuymu. BepostHOCTH COOBITHIT B cepur HcTibITaHuN bepHyn.

CrnyuvailHas BelIMYMHA U paACHpPENENIEHHE BEpOSITHOCTEH. MaremaTuueckoe OXHJaHUE U
mucnepcus. IlpuMepsl MaTeMaTHUeCKOro OXXKHUJIAHUS KaK TEOPETUYECKOrO0 CPEJAHEro 3HaueHUs
BEJIMYMHBI. MaremMaTuieckoe OXKUIAHUE U JUCHEPCHs CIy4ailHOM BEIMYMHBI «YUCIO YCIIEXOB B
cepuu ucnblTaHui bepHyinmy.

[TonsTue o 3akoHe Oosblux yucel. M3Mepenne BeposTHOCTEN ¢ momouibo yactoT. Posb u

3Ha4YE€HHE 3aKOHA OOJIBIIUX YMCET B IPUPOJIE U OOIIECTBE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MporpaMMbl y4deOHOro Kkypca «MaremaTHKa»

XapaKTePU3YIOTCS:

1) naTpuoTnYecKoe BOCIIMTAHHE:



IIPOSIBJICHUEM HMHTEpECa K IPOLUIOMY U HACTOALIEMY POCCUNMCKOW MaTEMaTUKH, LICHHOCTHBIM
OTHOILIEHUEM K JTOCTHKEHUAM POCCUMCKUX MATEMATUKOB U POCCUNCKOM MaTeMAaTHYECKOU IKOJIBI, K
HCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYyTrUX HayKax M MPUKIIAJHBIX cdepax;

2) rpaxjiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA W pEANIH3aludd ero Ipas,
MPEJCTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUH,
IpoLeyp TPaKIaHCKOIro o0IecTBa (HanpuMmep, BEIOOPHI, ONPOCHI), TOTOBHOCTBIO K 0OCYKACHUIO
TUYECKHUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM NPUMEHEHUEM JAOCTHKEHUH HayKH, OCO3HAHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTaHOBKOM Ha aKTUBHOE Yy4YaCTHE B PELICHUM IPAKTUYECKUX 3aJa4 MaTeMaTHYECKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha INPOTSIKEHUU Bce
KU3HH ISl YCHEITHOW MPO(eCCHOHATBHON NEsTeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH,
OCO3HAaHHBIM BBIOOPOM M ITOCTPOCHUEM MHAMBHIYaJIbHON TPaeKTOPUU OOpa30BaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) >cTeTHYECKOE BOCIIUTaHHE:

CMOCOOHOCTBIO K OSMOLMOHAIBHOMY M OSCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3314, PEUICHUH, pacCyKICHUM, YMEHNUIO BUJETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHEHTAIlMel B JEATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX Ipe/ICTaBlIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs YEJIOBEKa, MPUPOABI U O0OIIeCTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak cepbl YEJTIOBEUECKON 1A TENbHOCTH, ITANOB €€ pa3BUTHUS U 3HAUUMOCTH
IUIS pa3BUTHS LUBUIM3ALMY, OBJIAJCHUEM SI3bIKOM MATEMAaTUKH U MaTEMAaTHUUECKON KyJIBbTYpOH Kak
CPEACTBOM IIO3HAHUS MHpA, OBJAJECHUEM TNPOCTEUIIMMHU HABBIKAMH HCCIIEJOBATEIbCKON
NEeATEIbHOCTH;

6) pusnyeckoe Bocnuranue, popMmupoBaHNe KYJIbTYPHI 310POBbSl U 3MOLHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO MPUMEHATh MAaTEMATHUECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbS, BEACHUS
3I0pOBOT0 00paza XKM3HHU (3I0pOBOE NMUTaHHE, cOAaTaHCUPOBAHHBIA PEXUM 3aHITHH U OTAbIXA,
perynspHas (usudeckass aKTUBHOCTh), C)OPMUPOBAHHOCTHbIO HaBbIKa peQIeKCHH, NPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eioBeka,

7) 3K0JI0OTHYeCKOe BOCTINTAHHUE:



OpHEHTAIell Ha TMPUMEHEHHWE MaTEeMaTH4YeCKHX 3HAaHUHM JUIs peleHws 3a1ad B 00JacTu
COXPAaHHOCTH OKpYXKAIOIIEW Cpeapl, IUIAHUPOBAaHUS IIOCTYIIKOB M OLICHKM HX BO3MOKHBIX
MOCJIEJCTBUM U1 OKpY»Xarolllel cpelbl, OCO3HAHHWEM TIJI00AJbHOIO XapakTepa 3KOJOIMYECKHX
Ipo0JIeM U IyTeH UxX pereHus;

8) aganTanusa K N3MEHAIIMMCS YCI0BUAM COLHAJLHOH M IPUPOJAHON cpelbl:

TOTOBHOCTBIO K JEHCTBHUAM B YCIOBUAX HEOIPENEIEHHOCTH, IOBBIILICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 NPAKTUYECKYIO ACATEIBbHOCTb, B TOM YHCJIE€ YMEHUE YUHUTHCA Yy APYTHX
Jroel, IpruoOpeTaTh B COBMECTHON JEATEIbHOCTH HOBbIE 3HAHNUS, HABBIKA ¥ KOMIIETEHIIUH U3 OIIbITA
APYTrux,

HEOOXOAUMOCTBIO B (DOPMHPOBAHWU HOBBIX 3HAHWW, B TOM 4HCiIe (pOPMYIHMpOBaTH HJEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaxX M SBJICHMUAX, B TOM 4YMCJIE paHee HEU3BECTHBIX, OCO3HABATh
neGUUUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAaIlMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTHUPOBATH IPHHUMAEMbIE pEIICHUS U JIEHCTBHA,
(GbopMyIMpOBaTH U OLIEHUBATH PUCKU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHHUBEPCAJBHBIC y‘leﬁl—[ble JelcTBUA

ba3oBble JlornyecKkue AeucTBuA:

® BBIBIATH M XapaKTEpPHU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXIy MOHATUAMH, (POPMYTUpPOBaTh OMNpEAETICHUS MOHATH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KiacCU(UKALMK, OCHOBAaHUS AJisi 0000ILIeHUs U
CPAaBHEHUs, KPUTEPUU IIPOBOJUMOTO aHAIMN3A;

e BOCIHPUHMMATH, (HOPMYIHpPOBaTh M NPEeOOPA30OBBIBATH CYKICHUS: YTBEPAUTENIbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BbBIBIATH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpeuHs B (akTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSIX, NpeiaraTb KPUTEPUU I  BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JleNlaTh BBIBOJBI C HCIOJIB30BAHWEM 3aKOHOB JIOTWKH, JECAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIFOUEHHM 110 aHAJIOTUU;

e pa30uparh J0Ka3aTeNbCTBA MAaTEMaTHMYECKUX YTBEPXKICHHUU (TpsAMbIE U OT HMPOTHBHOIO),

ONpoOBOAUTL CaAMOCTOATCIIbBHO HCCJIOKHBIC JOKAa3aTCJIbCTBA MATCMATUYCCKUX (I)aKTOB,



BBICTPAMBaTh APTyMEHTAIUIO, MPUBOAUTH NIPUMEPHI M KOHTPIPHUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKACHUS;
BBIOMpPATH CHIOCO0 pelieHus yueOHo 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHMUS,

BbIOMpATh HanOoJee MOIXOASAMINI ¢ YYETOM CaMOCTOSITEIHHO BBIZICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKkue NeicTBUA:

MCIOJIb30BaTh BOIMPOCKHI KaK MCCIIEIOBATEIILCKII MHCTPYMEHT MO3HaHUs, ()OPMYINPOBAThH
BOIIPOCHI, (UKCHPYIOIIHE IPOTHBOpPEYHE, IPOOJIIEMy, CaMOCTOSATEIbHO YCTaHABIUBATh
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIUI0, MHCHHC;
MPOBOJIUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIOXHBIA OSKCIICPUMEHT,
HEOOJIBIIIOE WCCIIEAOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MATeMAaTHYECKOTO OOBCKTa,
3aBUCUMOCTEN 00BEKTOB MEXKYy CO0O0i;

CaMOCTOSITENILHO (HOPMYITHPOBATH 00OOIIEHUS M BBIBOJIBI MO Pe3yJbTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUsSI, HWCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH TIOJNYYEHHBIX pPE3yJIbTATOB,
BBIBOJIOB M 00OOILEHNUIH;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHUE MIPOIECCA, a TAK)KE BBIIBUTATH MPEIOI0KEHUS O €T0

Pa3BUTHU B HOBBIX YCJIOBUSX.

PabGora ¢ undopmanmeii:

BBISIBJIATh HEJJOCTATOYHOCTb M M30BITOYHOCTh MH(OpPMAIMH, JaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1a4u;

BbIOMpPATh, aHAJIU3UPOBaTh, CUCTEMATU3UPOBAaTb M HHTEPIPETUPOBATH HHGPOPMALUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (GopMy MpeAcTaBiIeHUs HMHPOPMALMU M WUIIOCTPUPOBATH pellaeMble 3alauyu
CXE€MaMH, AMarpaMMaMy, HTHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAAEKHOCTb WMHGOpPMALMU IO KPUTEPUSAM, MPEUIOKEHHBIM YUYHUTEIEeM WIN

chopMyTUPOBAaHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHA:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJACHHUS B COOTBETCTBUU C YCJIOBHUSIMU U IEISIMHU
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCHhMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUS IO XOJy pEUIeHUs 3a/ladyd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3yIbTarT;

B Xoje OOCYKIEeHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEeMbI, MPOOJIEMEI,

pemaeMoﬁ 3aaa4u, BbICKA3bIBAaTh NJIC€H, HALICJICHHBIC HA ITOMCK PCHICHUA, COITIOCTABJIATE CBOU



CYKICHHS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JaHajora, OOHapyKuBaTh pa3udue M
CXOJICTBO MO3HIIUH, B KOPPEKTHOH (popMe popMynupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;
NPEJCTAaBIATh PE3yJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTA, HCCIEIOBAHUSA, NPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3agad MpE3eHTAUH U
0COOEHHOCTEH ayTUTOPUH;

MMOHUMATh W WCIOJB30BaTh MPEHMYIIECTBA KOMaHIHOW W WHAMBHIYAIHLHON pabOTHI MpHU
peleHrH y4eOHBIX MaTEMaTHYECKHX 3a71ay;

MPUHUMATh 1Ie]Ib COBMECTHOW JICATEIIBHOCTH, TUIAHUPOBATh OPTraHU3aIllMI0 COBMECTHOU
paboThI, pacrpenensaTb BHIbI padoT, JOrOBapHBATHCSA, OOCYXKIATh MPOLECC M PE3ysIbTaT
paboTbl, 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (0OCYykIeHUs, OOMEH MHEHHUSMHU, MO3TOBBIC
IITYPMBI ¥ IPYTHE), BBIOJHATH CBOIO YacTh pa0OThl U KOOPAWHHPOBATH CBOU JICHCTBUS C
IPYTUMH YJI€HAMHA KOMaHJbI, OIICHWBATh Ka4eCTBO CBOETO BKJAJa B OOMIMHA MPOAYKT IO

KpUTCPUAIM, C(bOpMy.]'II/IpOBaHHBIM Y4aCTHUKaMU B3aUMOJCHCTBHUS.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH, AJITOPUTM PELEeHUs 3a/1a4uM (WK €ro 4acTh), BEIOUpaTh
CIoco0 pemeHus ¢ Y4€TOM HMEIOIIHUXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH,

apryMeHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(pOpMAILIUH.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJaJIeTh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJS IpolLecca U pe3ylbTaTa pelIeHus
MaTeMaTUYECKOU 3a1a4u;

NPEABUACT TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPH PELICHUU 3a1a4yd, BHOCUTH
KOPPEKTHUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YNbTAaTa ACATEIBHOCTH ITOCTAaBICHHOM WLENN W YCIOBUSM,
OOBSACHATh MPUYUHBI JOCTUKEHHS WM HEAOCTH)KEHHUS eI, HaXOIUTh OLIMOKY, JaBaTh

OLIEHKY MTPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJbTATHBI

K koHIty 00yueHus B S ki1acce 00y4aromuiics HOXYYUT CIEAYIOUINE TPEIMETHbIE Pe3yJIbTaThl:



Yucna v BEIYMCTICHUS

[loHumarh M MpaBUWIBHO YHOTPEOJATH TEPMMHBI, CBSI3aHHBIE C HATypajbHBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JAE€CATUYHBIMU APOOSMHU.

CpaBHMBATh U YHOPSIOYMBATh HAaTypalbHbIE YMCIA, CPABHUBATH B MPOCTEHIIMX Clydasx
OOBIKHOBEHHBIE IPOOHU, IECATHYHBIC IPOOH.

CoOTHOCUTH TOUKY HAa KOOPAMHATHOM (YUCIIOBOIT) MIPSIMON ¢ COOTBETCTBYIOIIUM € YU CIIOM U
n300pakaTh HaTypaJbHbIE YMCIIa TOYKAMH Ha KOOPJUHATHON (YMCIIOBOM) MPSIMOM.

BbimonHATe apudmernyeckue AEHCTBUSA C HATypaJIbHBIMU YHUCIAMHU, C OOBIKHOBEHHBIMHU
IpoOsSIMU B IPOCTEHIIUX CITydasix.

BbInoNMHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYUCICHUH.

OKpyrasaTh HaTypajibHbIE YHCIIA.

Penrenne TeKCcTOBLIX 32724

Pemate TekcTOBBIE 3ama4d apUPMETHIECKHM CIIOCOOOM M C TIOMOIIBIO OPraHW30BAHHOTO
KOHEYHOro nepebopa BCeX BO3MOXKHBIX BAPUAHTOB.

Pemate 3anaum, coieprkaliue 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIWYHMHBI: CKOPOCTb, BpEMs,
paccTosiHUE, 11€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alMCH, CXEMBI, TA0JIUIBI, 0003HAYECHHUS TIPU PEIICHUH 3a/1a4.

[Tonb30BaThcsl OCHOBHBIMM E€AMHMIIAMU H3MEPEHHUsS: II€HBI, MACChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPAXKaTh OJJHU €IMHUIbI BETUUYHUHBI YEPE3 JIpyTrHe.

W3BnekaTh, aHaTU3UpOBaTh, OLIEHUBATh WH(POPMALMIO, MPEACTaBIEHHYI0O B Taliuie, Ha
cTosI04aTol AuarpamMMme, HHTEPIPETUPOBATh MpPeACTaBICHHbIE JaHHBIE, UCIIOJIb30BaTh JAHHBIE MPU
pelIeHnu 3a1au.

Harasignasi reomerpust

Ilonb30BaTbcd TIEOMETPUUECKMMH MOHSTHAMM: TOYKA, HpsiMas, OTPE30K, Jyd, YTroJl,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBonuTe mnpuMepbl OOBEKTOB OKPYXKAIOMIETO MHpa, UMEIUMX (OpMY H3YHYEHHBIX
reOMEeTPUUYECKUX QUTYP.

Hcnonp30BaTh  TEPMHUHOJOTHIO, CBS3aHHYHO C  yIJIaMHM:  BEpIIMHA, CTOpPOHA, C
MHOTOYI'OJIbHUKAaMHU: YIroJl, BEpPIIMHA, CTOPOHA, IUAroHajlb, C OKPYKHOCTBIO: paauycC, JUaAMETD,
LEHTD.

N300paxaTh 3ydeHHbIE TeOMeTpUYecKre (PUrypbl Ha HEJITMHOBAHHOM U KJleT4aToil Oymare ¢

IMOMOIIBIO TUPKYJIA U JIMHEUKU.



HaxoauTe AMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TIOMOIIBIO JINHEHKHU, CTPOUTH
OTpPEe3KHU 33/1aHHOI! JUIMHBI; CTPOUTH OKPYKHOCTH 33JJAHHOTO pajnyca.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHUKA, KBaJApaTa JJIsl UX MOCTPOCHUS,
BBIYHCIICHUS IUIOIIAAN U IEPUMETDA.

Bbruucnate nepuMeTp W IUIOMIAJbL KBajpaTa, MPsIMOYroJbHHKA, (UTyp, COCTABICHHBIX W3
IPSIMOYTOJIBHUKOB, B TOM 4Hciie (puUryp, n300pak€HHBIX Ha KJIeT4aToil Oymare.

[Tonp30BaTbCcsl OCHOBHBIMH METPHUYCCKHMHU CAMHUIIAMH W3MEPEHUS JUTMHBI, IUIOMIAMN;
BBIPAXKaTh OJJHU €IMHUIIBI BETMUMHBI Yepe3 JIpyTue.

Pacnio3HaBath napanenenunes, Ky0, UCII0JIb30BaTh TEPMUHOJIOTUIO: BEPIIMHA, PeOpO, TPaHb,
M3MEpEHUsl, HAXOAUTh U3MEPEHHsI Mapajuiesnenunena, Kyoa.

Beruncasate 00bEM Ky0Oa, mapajuienenunena Mo 33JaHHBIM H3MEPEHUSM, IOJIb30BAThCS
eIMHHULIAMH U3MEPEHUsT 00BEMA.

Pemrate HecHOXHBIE 33Jaud HA W3MEPEHHE TI'€OMETPHUYECKUX BEIHMYUH B NPAKTUIECKUX

CUTyalluAgX.

K xoniry oOydenus B 6 kiacce 00yJaromuiics MOTYIUT CIASAYIOUIUE TPEIMETHBIC PE3YIbTAThI:

Yucaa v BLIYUCIEHUS

3HaTh W TOHUMATh TEPMUHBI, CBS3aHHBIC C PA3IMYHBIMU BHUJAMU YHCET M CIOCOOAMU HX
3aMmcH, MePEeXOAUTh (€CIH 3TO BO3MOXKHO) OT OJIHOM (hOPMBI 3aMKMCH YKCa K JPYTOn.

CpaBHUBaTh U YHOPSAOYMBATH IEble 4YHCIA, OOBIKHOBEHHBIE U JIECATUYHBIE IpOOH,
CpPaBHMBATB YKCJIA OJHOIO U Pa3HbIX 3HAKOB.

BrimonHsaTh, coderas YCTHbIE W TMHUCbMEHHBIE NPUEMBI, apuPMETUUYECKHE JECUCTBUS C
HaTypaJbHBIMU U IEJIBIMUA YUCIIAMU, OOBIKHOBEHHBIMU U IECITHYHBIMU IPOOSIMH, TIOJIOKUTEITHHBIMU
Y OTPULIATEIILHBIMU YUCIIAMHU.

BprunciiATe 3HaUEHUS YMCIIOBBIX BBIPAXKEHUM, BBINIOJIHATH IPUKUIKY U OLIEHKY pe3yJbTara
BBIYMCIICHHM, BBIMOJHATh TPEOOpPa30BaHUs YHCIOBBIX BBIPAXKEHWHW HA OCHOBE CBOWCTB
apupMETHUECKUX JEHCTBUMN.

COOTHOCHUTH TOUKY Ha KOOPJMHATHOM MPSMOM ¢ COOTBETCTBYIOILIUM €1 YHCIIOM U H300pakaTh
YyCIIa TOYKaMHU Ha KOOPAUHATHOW MPAMOM, HAXOAUTh MOLYJIb YUCIIA.

COOTHOCHUTH TOUKH B MPSAMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAUHATAMH 3TOM TOUKH.

OKpyTJIATh LETbIe Yhcia U ICCITHIHBIE APOOH, HAXOAUTH MPUOTMHKSHUS YHCEIT.

YucnoBbie 1 OyKBeHHbIC BBIPAKECHUS



[ToHuMaTh 1 yOTpeOJIATh TEPMUHBI, CBA3aHHBIE C 3aMIMCHIO CTETIEHH YMCIIa, HAXOAUTh KBaapaT
U Ky0 YuClia, BBIYUCIISTh 3HAYCHUS YACIOBBIX BBIPAKCHUN, COACPIKAIINX CTEIICHH.

Ilosnb30BaTbCd NMpU3HAKAMM JI€IMMOCTH, PACKIIAIbIBATE HATYypaJbHBIE YHUCIIA HA IPOCTHIC
MHOKHTEIH.

[Tonp30BaTbest MacITabOM, COCTABIIATH MPOTIOPLIUN U OTHOILICHHS.

Hcnonb3oBare OYyKBBI A1 0O0O3HAYEHUS YMCEN MPU 3allMCH MAaTEMaTHYECKUX BBIPAKECHUH,
COCTaBJISATh OYKBEHHbIE BBIPAXKEHUS U (OPMYJIbI, HAXOIUTh 3HAUYEHUS OYKBEHHBIX BBIPAXKEHUH,
OCYILECTBJIISAS HEOOXOIUMBIE ITOACTAHOBKH U IIPeoOpa30BaHMUsL.

Haxonuths HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcToBBIX 32124

Pemiate MHOrOIIAaroBble TEKCTOBBIE 3a/jaull ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3ama4m, CBA3aHHBIE C OTHOLIEHUEM, ITPONIOPLIMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMM,
pemaTh Tpu OCHOBHBIE 33/1a41 Ha IPOOU U MPOLIEHTHI.

Pemarp 3amaum, cojeprkaiiyve 3aBUCHUMOCTH, CBSI3bIBAIOLIUE BEJIUYMHBI: CKOPOCTb, BPEM,
paccTosiHUE, 1I€HA, KOJMYECTBO, CTOMMOCTb, IPOM3BOJIUTEIBHOCTb, BpeMs, 00BbEM paloThI,
UCNOJb3ysl apupMETHUECKUE NEHCTBUS, OLEHKY, IPUKUAKY, I10JIb30BAaThCS €AMHULIAMH W3MEPEHUs
COOTBETCTBYIOIIUX BEJINYMH.

CocraBnaTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHIO 3aa4u.

N3Bnekary uH(OpMaiuioo, MpeACTaBICHHYIO B TaOMWIAaX, Ha JUHEHHOM, cTONOYaTON WIn
KpyroBOW IuarpamMmax, MHTEpPIPETUPOBATh MPEICTABICHHbIE JaHHbBIE, UCIOIb30BaTh AAHHBIE IIPU
pELIeHNN 3aau.

[IpencraBnsaTe nHOGOPMAIKIO C TOMOIIBIO TAOJIUIL, TUHEHHOMN U CTOI0UYATON AHarpamMMm.

Harasignasi reomerpust

[IpuBoauTh mNpUMEpPH OOBEKTOB OKPYKAIOLIET0 MHpa, HUMEMUX (OpPMY H3YUYEHHBIX
reOMETPHUECKUX INIOCKHUX U TPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CHMMETPHUHBIX (QUTYD.

N300paxaTh ¢ MOMOIIBIO [UPKYIIS, JIUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U KJIETYaTOU
Oymare M3y4eHHbIE TJIOCKHE TeOMETpUYeCcKre PUTyphbl U KOH(PUTypallui, CHMMETPUYHBIE (PUTYPBI.

[Tonmp30BaThcs reOMETPUYECKUMU MOHATUAMU: PAaBEHCTBO (UTYpP, CHMMETPHS, UCTIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTh BETUYHMHBI YTII0B U3MEPEHUEM C IIOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI 33 JaHHOM
BEJIMYMHBI, T0JIb30BATHCS IIPU PELICHUH 3a/1a4 IPaTyCHOI Mepoil yIiioB, paclio3HaBaTh Ha YepTexax

OCTpBIH, IPSAMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.



BbruucnsaTe JUIMHY JIOMaHOW, TEepUMETp MHOTOYTOJIbHHKA, TOJIB30BaThCA CIUHUIIAMH
W3MEpEHUS IITUHBI, BEIPAXKATh OJHH SIUHHIIBI U3MEPECHHUS UTMHBI Yepe3 APyTHe.

HaxomuTh, UCIONB3YsT Y4epPTEIKHBIC UHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMS TOYKAMH, OT
TOYKH JIO MPSMOM, JUTMHY ITyTH Ha KBaJPaTHON CETKE.

BerancnsaTe miomans GUryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, HCIIOIB30BATh pa30ueHIEe
Ha TMPSMOYTOJIBHUKH, Ha paBHbIC (UTYPBI, OCTPAaWBaHUE 10 MPSIMOYTOJIBHHKA, TOJb30BaThHCS
OCHOBHBIMH CJIMHHUIIAMH HM3MEPEHHUsS IUIOIIAIU, BBIpaXKaTh OJHU CIUHHUIBI U3MEPECHHS ILTOIIATN
qepes apyTHe.

Pacrio3naBaTh Ha MOJENSAX M H300PAKEHUSAX MUPAMHUIY, KOHYC, IUJIUHAP, HCIIOIH30BAThH
TEPMHUHOJIOTHIO: BEPIIINHA, peOpo, IPaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeTYaTOM OyMare mpsMOYTOJIbHBIN MapajuieIICIUIIe]I.

Bbruuciiate 00bEM MPSMOYTOJIBHOTO TapalieNienuiea, Kyoa, MoJb30BaThCs OCHOBHBIMH
eAMHUIIAMU U3MEPEHHS 00BEMA;

Pemarp HeclIOXKHBIC 3a/ladll Ha HAXOXJICHHE T'COMETPUUYECKUX BEIMYMH B MPAKTUYCCKUX

CUTYyalluigX.

K xon1y o0Oyuenus B 7 kiaacce 00yJaromuiics MOIyIUT CIEAYIOLUE IPEIMETHBIE PE3YJIbTAThI:

Yucna v BbIYMCICHUSA

BbinonHATe, coueTass YCTHbIE W IUCbMEHHBIE MPUEMBI, apumeTnyecKkue AEHCTBHUS C
palOHaIbHBIMU YU CIIAMHU.

HaxoauTp 3HaU€HUs YUCIIOBBIX BBIPAXKEHUN, IPUMEHSTh pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIUHCIICHUS 3HAUEHUH APOOHBIX BBIPAXKEHUM, COIEpPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[TepexoauTh OT 0JTHOM (POPMBI 3aITUCH YUCET K IPYToil (MpeoOpa3oBhIBATH JECATUIHYIO TPOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATHYHYIO
IpoOBb).

CpaBHUBaTh U YIOPSAJOYMBATh PALlMOHAJIbHBIE YUCIIA.

OKpyriATh yncna.

BBINONHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIUYMCIEHUH, OLIEHKY 3HAU€HUN YHCIOBBIX
BBIp@XEHUI. BBINIOIHATE AEWCTBUSI CO CTENIEHSIMHU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEeHHE Ha MHOKUTEIN HAaTypalIbHbIX YHCEI.

Pemarp mpakTHKO-OPHEHTHPOBAHHBIE 3a/ladM, CBSA3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLMOHAIBHOCTBIO BEJIMYUH, NIPOLIEHTaMU, MHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 3aa4 C

y‘{éTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpruBaACMBbIX 00BEKTOB.



Aaredpanyeckne BbIpaKeHHs

Hcnonp30Barh anreOpandeckyr0 TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHHUs y4yeOHOro MaTepuania.

HaxonuTs 3HaueHust OyKBEHHBIX BbIPaKEHUH IIPU 3aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BrimonHATe mpeoOpa3oBaHus LENOTO BBIPAKEHUS B MHOTOWICH NPUBEICHUEM I0JI00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOIHATE YMHOKEHHE OJTHOYICHA HA MHOTOYICH U MHOTOYICHA HA MHOTOWIEH, IPUMEHSTh
(bopMyIIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHNE MHOTOYWICHOB HA MHOXKHTEIH C TIOMOIIBIO BEIHECEHHUS 32 CKOOKH
00IIero MHOKHTEIIS, TPYIIITUPOBKH CIIaraeMbIX, IPUMEHEHHS (HOPMYIT COKPAIEHHOTO YMHOKEHHUSI.

[TpumensaTh IpeoOpa30BaHUsI MHOIOWIEHOB JUISl PELICHUs pa3IMYHbIX 33/1a4 U3 MaTeMaTHKU,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HATYpaJbHBIMU IOKA3aTEIsIMH JUIsl MIPeoOpa3oBaHUs
BBIPA)KCHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHENHHBIE ypaBHEHHs C OJHOM IIEPEMEHHOHM, NPUMEHsAs IpaBWia Iepexoja OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. 1IpoBepATh, ABISIETCS JIM YUCIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METObl IPHU PEIICHUH TMHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonOupats mpuMepsl Nmap 4Kces, SBISIOUUXCS PEHIeHUEM JIMHEHHOTO YpaBHEHUS C JIBYMs
[IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHON INIOCKOCTH IpauK JIMHEHHOI0 ypaBHEHUs € IBYMsI IEPEMEHHBIMH,
M0JIb3YACh 'paMKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.

Pemate cuctempl ABYyX JIMHEWHBIX YPABHEHUN C JBYMS IEPEMEHHBIMH, B TOM YHCIIE
rpapuuecKu.

CocTaBiATh U pemarh JMHEHHOE YPaBHEHNUE WM CUCTEMY JIMHEMHBIX YPAaBHEHHUN IO YCIOBHUIO
3a/1a4u, HUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4¥ NOJIYYEHHBIA PE3yNIbTar.

DOyHKIUH

N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOLIME 33JaHHBIM KOOpIUHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YHCIOBBIE IPOMEKYTKH Ha aIreOpandeckoM si3bIKe.

OTmeuaTh B KOOPJIMHATHON MJIOCKOCTH TOYKH IO 33J1aHHBIM KOOpPAMHATAM, CTPOUTH TpaduKu
nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUN Y = [X].

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMNA M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMU: CKOPOCTD,

BpEMs, paCCTOAHUC, [ICHA, KOJIUYCCTBO, CTOUMOCTD, ITPOU3BOAUTCIIBHOCTL, BPEMH, 00BEM pa60TBI.



HaxoauTe 3HaueHue GpyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumare Tpadudeckuii crnocod TPEICTaBICHUS M aHaIM3a WHQPOpPMAIUHU, U3BIEKATh H
MHTEPIPETUPOBATH HHPOPMALIMIO U3 TPAQUKOB peabHbIX MIPOLECCOB U 3aBUCUMOCTEH.

Pacnio3HaBaTh  M3ydeHHBIE TIeOMeTpUYecKHe (QUIypbl, ONpEeAeTIsATbh HUX B3aUMHOE
pacrioyio’)keHue, n300paxxaTb TeOMETPHUECKUE (PUTYPHI, BHIIOIHIATD YEPTEKH 10 YCIOBHIO 3a/1aUH.
W3mepsATh NMHENHBIE U YIJIOBBIE BEIMYMHBI. PemiaTe 3a1auv Ha BBIYMCIIEHHUE JJIUH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenats rpyOyl0 OLIEHKY JMHEWHBIX M YIVIOBBIX BEIMYUH IPEAMETOB B pEabHOW JKU3HH,
pa3MepoB MPUPOIHBIX 0OBEKTOB. PaznuuaTs pasMepsl STUX 0OBEKTOB I10 MOPSIKY BETHYUHBI.

CTpouTh 4epTeKU K T€OMETPUUECKUM 3a/1adaM.

Ilosp30BaTbCs NIpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BAaTh IPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajay.

[IpoBOAUTDH TOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[lonb30BaTbcs NpU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYroJbHUKOB, CBONCTBOM
MeIMaHbl, NPOBEAEHHOM K THUIOTEHY3€ MPSIMOYTOJIBHOIO TPEYrOJIbHUKA, B  PEIICHUU
reOMETPUUYECKUX 3a7ad.

OmnpenensaTe MapasieIbHOCTh TPSMBIX C TOMOIIBIO YITIOB, KOTOpBIE 00pa3yeT ¢ HUMH
cekymas. OnpenensiTe MapajyiebHOCTh MPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM J10 TOYEK IPYroi MpsIMOM.

Pemate 3a1aun Ha KieT4aToi Oymare.

[IpoBOUTH BBIYMCICHMS M HAXOJUTh YHUCIOBbIE M OyKBEHHbIE 3HA4YE€HUS YIJIOB B
TreOMETPUUYECKUX 3aJa4ax C UCIHOJb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTIOYTOJILHUKOB,
CBOMCTB yTIJI0B, 00pa30BaHHBIX MU NEPECEUEHUH JBYX MapalieIbHBIX NMPSAMBIX ceKyllel. Pemarts
IIPAKTUYECKHE 3a/1a4l HA HAXO0XKIECHUE YTIIOB.

Brnanets moHATHEM Ie€OMETPHUECKOTO MECTa TOYEK. Y METh OINpeNeNATh OUCCEKTPHUCY yIiia U
CepeMHHBIN NEPIIEHIUKYISAP K OTPE3KY KaKk FEeOMETPHUUECKHE MECTa TOUEK.

dopMyIHpoBaTh OMNpENETIeHHUs] OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPY>KHOCTH,
I10JIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOWCTBA IIPU PEIICHUH 3a/1au.

Bnagets noHATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh €€ LIEHTP.
[Tonb3oBaTbes pakTamMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYroJIbHUKa MepeceKaroTcs B OJHOU
TOYKE, U O TOM, YTO CEpeJUHHbIE MEPINEHAUKYISAPbl K CTOPOHAM TPEYroJbHUKA IMEepeceKaloTcs B

OJTHOH TOUKE.



Brnagerp moHsATHEM KacaTelnbHOW K  OKPY)KHOCTH, TIOJB30BaThCA  TEOPEMOH O
MEPICHINKYIIIPHOCTH KacaTeIbHOU U paauyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.

[lonb30BaTbcs  MPOCTEUIIMMHU  TEOMETPUYECKUMHU  HEPABEHCTBAMM, IOHUMAaTh  UX
MPAKTUYECKHUI CMBICIL.

[TpoBOANTH OCHOBHBIE TEOMETPUICCKUE IIOCTPOCHUS C MIOMOIIBIO IUPKYJIIS U JIMHEHKH.

Ywurare nH(OpMALINIO, IPEICTABICHHYIO B TA0JIMIIAX, HA TUarpaMMax, PeICTaBIsATh JaHHbBIE
B BHJIC TaOJHI], CTPOUTh AHArpaMMbl (CTOJIOMKOBBIC (CTOJIOYATHIC) M KPYroOBbIE) MO MAaCCHUBaM
3HA4YEHMII.

OnuceiBaTh ¥ UHTEPIIPETHPOBATH PEATHLHBIC YNCIIOBBIE JaHHBIC, TPEICTABICHHBIC B TAOIUIIAX,
Ha JMarpaMMax, rpaukax.

Hcnonb3oBaTh A1  ONUCAaHUS JIaHHBIX CTATUCTUYECKUE XapaKTEPUCTHKU: CpeaHee
apudmernyeckoe, MeraHa, HauOOIbIlIee U HAUMEHbIIIEe 3HAUCHUs, pa3Max.

NmeTs mpecTaBiieHre O CIIy9ailHOM M3MEHUMBOCTH Ha TIpUMeEpax IeH, (PU3HUECKUX BEITNIHH,

AHTPOIIOMCTPHUYCCKUX NJAaHHBIX, UMCTb ITPEACTABIICHHUEC O CTaTHUCTHYCCKOM YCTOﬁqHBOCTH.

K koH1y 00yueHus B 8 kiacce 00y4aromuiics HOTY4UT CIEAYIOUINE IPEIMETHbIE Pe3yJIbTaThl:

Yuciia 1 BbIYUCICHUA

Hcnons30BaTh HadalbHBIE IPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHMCEN JUIS
CpPaBHEHHUS, OKpYIJIEHHs M BBIYMCICHHUM, H300pakaTh JEHCTBUTENIbHbIE YHCIA TOYKAMHM Ha
KOOPAMHATHOU IIPSIMOIA.

[TpuMeHATH MOHATHE apUPMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBaJIpaTHbIE KOPHHU,
UCIOJIb3YSl TNpPU HEOOXOJUMOCTH KalbKYyJSTOp, BBIIOJHATH MPeoOpa3oBaHUsl BbIPAXKECHUIH,
coJiepKallMX KBaJpAaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Vcnonb30BatTh 3anucu OOJIBIINX U MAJIBIX YHCEIT C IOMOIIBIO IECATUYHBIX Apo0ei U cTerneHei
gucina 10.

Auaredpanyeckue BbIpaKeHHUs

[IpuMeHsTh TOHSATHE CTENEeHM C LEeJIbIM II0Ka3aTesleM, BBINOJHITh MPeoOpa3oBaHUs
BBIPAKECHUM, COAEPKALUX CTEIIEHU C LIEJIBIM IT0OKA3aTEIIEM.

BBINONHATE TOX/IECTBEHHBIE IPe0OPa30BaHUs PAllMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE MPABUII
NeMCTBUI HaJl MHOTOYWIEHaMHU U alireOpandyeckKuMH JIpOoOsiMHU.

PacknanpiBaTte KBagpaTHBINA TPEXUIEH HA MHOKUATEIH.

[TpumeHsaTh peoOpa30BaHMsl BBIPAKEHUH IS PELICHUs pa3IMYHbIX 33/1a4 U3 MaTeMaTHKH,

CMCIKHBIX TPECIMETOB, U3 peanLHoﬁ IIPaKTUKH.



YpaBHeHus U HEPaBEeHCTBA

Pemats nuHeliHbIE, KBaIpaTHBIE YPAaBHEHUS U PallUOHAJIbHBIE YPaBHEHUS, CBOJAIIMECS K HUM,
CHCTEMBI IBYX YPAaBHEHHH C IByMsI I€PEMEHHBIMHU.

[IpoBouTh mpocTeiine UCCIeOBaHUS YPABHEHUN M CUCTEM YpaBHEHHUH, B TOM YHCIE C
NpUMEHEHHEM TIpaUuecKuX MpeACTaBIeHUH (YCTaHAaBIMBATh, UMEET JIM YPaBHEHUE WIIM CHUCTEMA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

IlepexoauTk OT ciioBecHON (OPMYIMPOBKH 3a]1au K €€ anreOpanyeckoi MOAEIH ¢ IOMOLIbIO
COCTABJICHUS] YpaBHEHMs WIM CHCTEMbl YypaBHEHUH, MHTEpIPETUPOBaTb B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ MOJIy4YE€HHBII pe3ynbTar.

[IpyuMeHsTh CBOMCTBAa YMCIIOBBIX HEPABEHCTB JJI CPAaBHEHUS, OLIEHKH, pellaTh JIMHEHHbIE
HEpPaBEHCTBA C OJJHOM MEPEMEHHON U X CUCTEMBI, 1aBaTh I'paMueCcKyr0 MIUTIOCTPALIMI0 MHOXKECTBA
peleHH HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIUH

[ToHMMaTh M WCIIONIB30BaTh (PYHKIMOHAIBHBIC TOHATHS U SI3BIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYeHUs), ONpPEAEATh 3HaUYeHHE (YHKLUMU O 3HAYEHUIO apryMEHTa, OIpElelisiTh CBOMCTBA
byHkIuM no e€ rpaduky.

Ctpouts rpaduky IeMEHTapHBIX (QYHKIUH BHIA:

y=k/X,y=x2,y=x3,y= x|, y= VX, OHCEIBATH CBOICTBA YNCIOBOH QYHKIMH 110 e& TpaduKy.

Pacrio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HX D3JEMEHTHI, MOJb30BaThCS UX
CBOMCTBAMH TP PELIEHUH F€OMETPUUECKUX 3a]ad.

[IpuMeHATH CBOWMCTBA TOUKHU MEpPECeUeHUs] MeaH TpeyrojbHUKa (LIEHTpa Macc) B pEIeHUU
3ajad.

Brnaznets nonsiTueM cpeqHel JIMHUU TPEYroJIbHUKA U Tpaneuu, IPUMEHSITh UX CBONCTBA IPU
pemieHnn reomeTpuyeckux 3azad. [lomb3oBarbea  Teopemoit  @Pameca U TEOpeMOM O
IIPONOPLINOHANIBHBIX OTPE3KAX, IPUMEHATh UX I PELIEHUS IPAKTUUECKUX 3a1a4.

[IpuMeHsTh IpU3HAKK [TO100USI TPEYTOJIBLHUKOB B PEHIEHUH F'€OMETPHUUECKUX 3ajau.

[Tonb3oBatbesa Teopemoit [Iudaropa i pemieHuss TeOMETPUYECKUX U MPAKTUYECKUX 3a]1ay.
CTponuTh MaTeMaTH4eCKyl0 MOJEIb B IPAKTUYECKUX 3a/adax, CaMOCTOSATEIbHO J€JaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOILIUE JITMHBI.

Bnagerp mnOHATHSAMHM CHHYca, KOCHHYCa M TaHI€HCAa OCTpPOro yria MpsSMOYTOJIbHOIO

TPECYTOJIbHUKA. ITonp30BaThCS PTUMH ITOHATHSIMU AJId PpECIICHUS MMPAKTUYCCKUX 3aaa4.



Brerancnsate (pa3muyHbIME CIIOCO0aMU) TUIOMIAIb TPEYTOJbHUKA M TUTOIIAId MHOTOYTOJIBHBIX
¢buryp (mone3ysch, TIe HEOOXOAUMO, KAIBKYISITOpOoM). [IpUMEHSTH MONYYCHHBIE YMEHUS B
MPAKTUYECKHX 3ajjauax.

Brnagets NOHATUSMYU BIMCAaHHOTO U IEHTPAIBLHOTO YIJIa, UCIIOJIB30BaTh TEOPEMBI O BIHCAHHBIX
yriax, yriax Mexay XOopJAaMH (CeKYIIMMH) M yrie MeXAy KacaTeIbHON W XOPJOH MpHU PEIICHUN
F€OMETPUUYECKHX 3a/1a4.

Bnagers moHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOWCTBA OMUCAHHOIO
YeThIPEXYTOJIbHUKA [IPH PEIICHUU 3a]1a4.

[IpuMeHATh MOTyYeHHbIE 3HaHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHUE MOCIIU IS 3a]1a4
peTbHON JKM3HM M TPOBOIUTH COOTBETCTBYIONIUE BBIUYMCICHHS C MPUMCHCHHEM IOJ00WS H
TPUTOHOMETPHH (MIOJIb3YACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

W3Bnekars u npeoOpa3oBbiBaTh HHGOPMAIUIO, PEACTABICHHYIO B BUJIE TaOJHII, AUATPAMM,
rpaduKoB, MIPEICTABIATH TaHHBIC B BUJIE TAOJHII, JUarpamMmm, rpaduKosB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX TOKAa3aTeNiel: CPeIHUX 3HAYEHUH U Mep
pacceuBaHus (pa3Max, JUCTIEPCUSt U CTaHJAPTHOE OTKIOHEHHUE).

HaxoauTh 4acTOTBI YMCIOBBIX 3HAUEHUN U YaCTOTHl COOBITUH, B TOM YHCIIE 1O pe3yibTaTaM
M3MEPEHHI 1 HAOJIOICHUH.

Haxoauth BEpOSITHOCTH CIIy4ailHBIX COOBITHI B OIBITaX, 3Has BEPOSITHOCTU DJIEMEHTAPHBIX
COOBITHH, B TOM YHCJIE B OMBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMH.

Hcnonb3oBath rpaduueckue MOAETH: IEPEBO CIYYalHOTO OKCIIEPUMEHTa, IUarpammbl
Diinepa, ynuciaoBas npsmasi.

OnepupoBarh MOHSTHSMH: MHOXECTBO, ITOJAMHOXECTBO, BBITIOJIHATh ONEpPallUA  HAJl
MHOXECTBaMU: OOBEAMHEHUE, TEPECCUCHHE, JIOMOJIHEHHUE, MEePEYUCHSATh SJIEMEHTh MHOXKECTB,
MIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe npeacTaBIeHue MHOKECTB U CBSI3€H MEKy HUMU JJI OTTHCAHUS

MIPOLIECCOB U BJIEHUH, B TOM UHKCJIE NPU PELUICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U KYPCOB.

K xoniy oOydenus B 9 kiaacce 00yJaronuiics MOTYIHUT CIEAYIONIUE TPEIMETHBIC PE3YIbTATHI:
Yucja 1 BLIYMCJIEHUS

CpaBHUBaTh ¥ yHOPSIAOYUBATH PAIMOHAIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BrimonHaTe apudMeTnyeckue AEHCTBHUS C pallMOHATBHBIMH YHCIAMHU, COUYeTas YCTHBIE U

IIMUCBMCHHBIC HpI/IéMLI, BBITIOJIHATHL BBIYUCIICHUA C HPPAlHOHAJIbHBIMU YHUCJIAMU.



HaxonuTh 3Ha4YeHMs CTENEHEH € LEJIbIMU IIOKA3aTelsIMU U KOPHEH, BBIYMCIATH 3HAUYEHUS
YHUCJIOBBIX BBIPAKECHUM.

OKpyrasTh AEHCTBUTEIbHBIE YNCIIA, BBIIOJIHATh IPUKUJIKY PE3yJIbTaTa BHIYUCICHUHN, OLIEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemarp nuHelHbIE U KBaJpaTHbIE YPABHEHUSI, YPAaBHEHUS, CBOSAIINECS K HUM, [IPOCTEHIINE
IpOOHO-pALlOHAIbHBIC YPABHEHMS.

Pemate cuctemsbl BYX JIMHEHHBIX ypaBHEHUH € ABYMSI NEPEMEHHBIMH M CUCTEMBI JBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABIIAETCS JTMHEUHBIM.

Pemrate TEeKCTOBBIE 3a/1a4M aNredpandecKuM CIIOCOOOM € TOMOIIBIO COCTABJICHUS YPaBHEHHS
WIN CUCTEMBI JBYX YPAaBHEHHH C IByMsI I€PEMEHHBIMHU.

[IpoBoauTh mpocTeiiline UCCIIeOBaHUS YPaBHEHUI M CHUCTEM ypaBHEHUH, B TOM YHUCIE C
pPUMEHEHHEM TIpadUiecKuX MpeACTaBICHUH (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMa
YpaBHEHUM peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBAa, W300pakaThb pelIeHue
HEpaBEHCTB Ha YMCJIOBON MPSMOM, 3aIIMCBHIBATh PEILIEHUE C TIOMOIIbIO CUMBOJIOB.

Pemarb cuctembl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJpPaTHOE
HEPAaBEHCTBO, M300paXkaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MpPsIMOMW, 3alMChIBATh
pelIeHre C TOMOIIBbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PELICHUH PA3IMUHBIX 3a7ad.

DyHKUNH

Pacnio3naBaTh (QyHKIMM HM3y4eHHBIX BHUJIOB. [loKa3bIBaTh CXEMaTHYECKH PACIONOXKEHHE Ha
KOOPJIMHATHO# TI0CKOCTH rpadukoB GyHKImid Buna: y = kx, y =kx + b,y =k/x,y =ax2 + bx +c, y
=x3, y =X, y = [X|, B 3aBHCHMOCTH OT 3HaUCHHiT KO3((HIIUEHTOB, OMHCHIBATH CBONCTBA (DYHKIIHMIL.

Crpouth M u300paXkaTb CXeMaTWYeCKH TpapuKH KBaJPaTHUHBIX (YHKIMHA, OMHCHIBATH
CBOMCTBA KBaIpaTUUHBIX (PYHKLIUH IO UX rpaduKam.

Pacnio3znaBathe kBajpaTHuHyt0 QYHKIUIO 1O GopMysie, IPUBOIUTH MPUMEPHl KBaJIpaTHUHBIX
GyHKIMN U3 pealbHOM KU3HH, (GU3UKU, TEOMETPHUU.

YucaoBblie NOCTEA0BATEIBLHOCTH U NPOrPecCuu

Pacnio3naBaTh apu@MeTHUECKYyI0 U T€OMETPUUYECKYI0 MPOrPEecCHU MpH pa3HbIX crocobax
3aJJaHHUs.

BBINONHATE BBIYMCIEHUS C HCHOJBb30BaHHEM (OPMYyT N-ro 4WieHa apupMeTH4ecKoil u

reOMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJIEHOB.



N300paxaTh 4iIeHBI OCIEIOBATEIFHOCTH TOYKAMHU Ha KOOPIMHATHON MIIOCKOCTH.

Pemiate 3agaun, CBsi3aHHBIE C YMCIOBBIMU MOCIEIOBATEIHLHOCTSIMH, B TOM YHCIIE 3a7a4l U3
pealbHOM JKU3HHU (C UCTIOIB30BAaHUEM KAJIBbKYJISTOPA, HIU(PPOBBIX TEXHOJIOTHUIA).

3HaTh TPUTOHOMETpHUUECKHE (QYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX IMOMOIIBIO Pa3IMYHbIC
AJIEMEHTBl MPSMOYTOJIBHOTO TPEYrOJbHUKA («PEIICHHE TMPSAMOYTOJbHBIX TPEYTrOJIbHUKOBY).
HaxomuTh (¢ TOMOIIBIO KATBKYISTOPA) JUTHHBI M YTIIBI ISl HETAOJIWYHBIX 3HAYCHUH.

[Tonb3oBatbes hopMysiaMu IPUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JUIS
HAax0JI€HNUS COOTHOLUIEHUN MEXIY TPUTOHOMETPUUYECKUMHU BETMYMHAMU.

Hcnonb3oBarh TeOpeMbl CHUHYCOB M KOCHHYCOB JJII HAXOXJICHHS PA3JIMUYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pelIeHne TPEYTroJIbHUKOBY), TPUMEHSATh UX IIPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

Brnagers moHATHSAMH NpeoOpa3oBaHMs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢buryp. [lonb3oBaTbcs CBOMCTBAMU MOA00MS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH AJIUHBI U
HaXOJUTh yIJIBI Y TOM00HBIX ¢uryp. [IpuMeHsITh CBOMCTBA TOM00MS B MPAKTHYCCKHX 3a/adax.
YMeTh NPUBOAMUTH MTPUMEPHI TOJT00HBIX (PUTYp B OKPYKAFOIIEM MHUPE.

[lonb30BaTbest TeopeMamMu O MHPOU3BEICHUU OTPE3KOB XOPA, O IMPOU3BEICHUU OTPE3KOB
CEKYIIHNX, O KBaJIpaTe KacaTeIbHOM.

[Tosb30BaThCs BEKTOPAMH, IOHUMATh MX TEOMETPHUUCCKHUNA U (PU3UIECKHIA CMBICIT, TPUMEHSTh
WX B PEIICHHH TEOMETPUYECKUX M (U3MYeCKuX 3anad. [IpuMEHSITh CKaJIpHOE MPOU3BEICHHE
BEKTOPOB ISl HAXOXJACHUS JJIUH U YTJIOB.

[lonp30BaTbcst METOAOM KOOPAWMHAT HA IUIOCKOCTH, MPUMEHSATh €ro B PELIEHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

Brnagets mOHATHSMU TIPaBUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH, IJIUHBI JTyTH
OKPY>KHOCTH M pauaHHON MEPHI yTiia, yMETh BRIYUCISITH MUIOMIAAb Kpyra 1 ero yactei. [IpumeHsts
MOJIy4YEHHbIE YMEHHUS B MPAKTUUYECKUX 3aa4ax.

Haxomuth ocu (WIu UEHTpPHI) CUMMETpUM (UTYp, TPUMEHSATH IBUKEHHS IUIOCKOCTH B
MIPOCTEUIINX CITydasix.

[IpuMeHsTh MOTyYeHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MaTEMATUIECKHUE MOCIH IS 3a71a4
pealbHOM JKM3HH M TPOBOJUTH COOTBETCTBYIONIWE BBIYUCICHUS C MPUMEHEHHEM MOJ00us U
TPUTOHOMETPUYECKHUX (QYHKIIHH (MTONB3YACH, Te HEOOXOAUMO, KATbKYISITOPOM).

N3Bnekatp u mpeoOpa3oBbIBaTh HH()OPMAITHIO, IPEACTABICHHYIO B PA3IUYHBIX HCTOYHUKAX B
BHJIC TAOJHII, TUarpaMm, rpaduKoB, MPEJACTABIATh JaHHBIC B BUE TaOIUII, AHArpaMM, TpaduKoB.

Pemarp 3amaunM OpraHM30BaHHBIM IMEPEOOPOM BAPUAHTOB, a TaKXKE C HCIOIH30BAHHEM

KOM6I/IHaTOpHBIX IMpaBuJI U MCTOHOB.



Hcnonw3oBarh onucaTelbHbIE XapaKTEPUCTHUKHU JUIsl MAaCCHUBOB YHCIIOBBIX JIaHHBIX, B TOM
YHUCJIe CPEAHUE 3HAUYCHUS U MEPhI pACCEUBAHMUS.

Haxoauth 4acTOTHI 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCJIE IOJIB3YSICh pe3ybTaTaMu
MPOBEACHHBIX U3MEPECHUI U HAOJIIOICHUH.

Haxoautb BEpOATHOCTH Cy4yalHBIX COOBITHI B U3YYEHHBIX ONBITAX, B TOM YUCIIE B ONBITAX C

PaBHOBO3MOKXHBIMH 3JICMCHTAPHBIMU CO6BITI/ISIMI/I, B CCpuUAX HUCIBITAaHUN A0 ICPBOro ycricxa, B

cepusx ucnbiTaHui bepHysm.

Nwmets npencTaBiieHre o cydailHON BeIHMUKHE U O pacIipe/ie]IeHHH BEpOsITHOCTEH.

HmeTh MNpeACTAaBJICHHUC O 3aKOHC OOJIBIIIMX YHCEIl KaK O MMPOABJICHUN 3aKOHOMCPHOCTU B

Clly4ailHOM U3MEHYUBOCTH U O POJIM 3aKOHA OOJIBILUX YMCEN B IPUPOJE U OOILECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
N HanmenoBann @ KosmnuecTBo 4acos DJIeKTPOHHbIE
o

€ pa3genoB M (uudposbie)

n/ Becer  Kourtpoubn IpakTHyeck
TeM o0pa3oBaTe/bHbIC

n 0 ble paboThl ue padoTbl
NMpPOrpamMmbl pecypcsl
Harypanbnsie
YHuCIa. bubnuorexa HOK

1 JlelicTBus c 43 1 https://m.edsoo.ru/7f413
HaTypaJbHBIMU 1ce
qHUCIIaMU
Harnagnas

bubnuoreka HOK

TeOMETpHS.

2 12 2 https://m.edso0.ru/7f413
Jluaun Ha

1ce

TIJIOCKOCTH



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

bubnuoreka LHOK

OOLIKHOBEHHEIE
48 https://m.edsoo.ru/7f413
npodu
1ce
Harngnnas
bubnuoreka LHOK
T€OMETPHS.
10 https://m.edso0.ru/7f413
MHoroyroiasHu
1ce
KA
bubnuoreka LHOK
HecsTuunnlie
38 https://m.edso00.ru/7f413
npobu
lce
Harngannas
bubmnoreka HOK
TEOMETPHS.
9 https://m.edsoo.ru/7f413
Tena u ¢uryps
lce
B IIPOCTPAHCTBE
bubnuoreka HOK
IloBTOpEHUE WU
10 https://m.edsoo.ru/7f413
000011EHNE
1ce
OBIIEE
KOJIMYECTBO
170
YACOB 10

I[TPOT'PAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

N HanmenoBann KoumuecTBo yacos JJIeKTPOHHbIE
T e pasaenoB M (uudpossbie)
n/ Bcer  KonTpoabH IIpakTHyeck
TeM o0pa3oBaTe/bHbIE
n 0 ble padoThI ue padoTsbl
NPorpamMmbl pecypcsbl
bubnmmoteka I[HOK
Harypanbnsie
1 30 1 https://m.edsoo.ru/7f414
yucia
136
Harngannas
bubnuoreka HOK
TEOMETPHSI.
2 7 https://m.edsoo.ru/7f414
IIpsimMble Ha
736
MJI0CKOCTH
bubnuoreka HOK
3 Jlpobu 32 1 1 https://m.edsoo.ru/7f414

736


https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

Harngannas

bubnuoreka [HOK

4 T€OMETPHSL. 6 https://m.edsoo.ru/7f414
Cummetpust 736
bubnuoreka [HOK
Bripaxxenuss ¢
5 6 https://m.edsoo.ru/7f414
OykBamu
736
Harngannas
bubnuoreka [HOK
FEOMETPHS.
6 14 https://m.edsoo.ru/7f414
@urypsl Ha
736
IIOCKOCTH
Ilonoxurensn
bubnuoreka HOK
bI€ u
7 40 https://m.edsoo.ru/7f414
OTpUIATEIbHbI
736
€ Jmcia
bubnuoteka [HOK
IIpencraBnenu
8 6 https://m.edsoo.ru/7f414
€ JAHHBIX
736
Harnagnas
bubnuoreka HOK
TE€OMETPHS.
9 9 https://m.edsoo.ru/7f414
Ourypsl B
736
MPOCTPAHCTBE
[ToBTOpEHUE,
bubnmmoreka I[HOK
00o01Ienue,
10 20 https://m.edsoo.ru/7f414
CHCTEeMaTH3aIu
736
1
OBIIEE
KOJIMYECTBO
170
YACOB 110

[MPOT'PAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

7 KJIACC

Auredpa
HaumeHnoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (pPpOBHIE)
pa3aesioB U TeM KonTpoJibHbIe
n/n Bcero o0pa3oBaTe/IbHbIC PeCypPChI
NpOorpamMmal padoThI
1 Yucna ¥ BEIYUCICHUS. ot 1 bu6nuoreka [IOK
ParnonanbHbIe YrcIa https://m.edsoo0.ru/7f415b90
) Anrebpanueckue ”7 1 bubnuoreka [JOK
BBIpa)KEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 bubnmoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u Y 1 bu6nuoreka [IOK
rpaduku. OyHKuun https://m.edsoo.ru/7f415b90
. [ToBTOpeHue u 6 1 bu6muoreka [JOK

00001IEeHne

https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO

102 5
YACOB I10 ITPOTPAMME
I'eomerpust
HaumenoBanue KonuyectBo yacos
Ne dueKkTpoHHbIE (LM POBbLIE)
pa3aeiioB M TeM KonTtpoJbHbie
n/n Bcero o0pa3oBaTejbHbIE pecypchl
NporpamMmal paﬁoT],[
IIpocreiimme
reOMEeTPUUECKHE
1 burypsl 1 ux 14 bubnuoreka [JOK
cBoiicTBa. 3Mepenue https://m.edsoo.ru/7f415e2e
reOMETPHUECKUX
BEJIMYMH
bubmuorexa [JOK
2 TpeyronbHUKH 22 1
https://m.edsoo.ru/7f415e2e
[TapamiensHble
bu6nunoreka [IOK
3 npsiIMbIe, CyMMa YTJIOB 14 1
https://m.edsoo.ru/7f415e2e
TPEYrojJbHUKA
OKpy>KHOCTb U KpYT.
bubmmoteka [IOK
4 I'eomeTrpuueckue 14 1
https://m.edsoo.ru/7f415e2e
MIOCTPOEHHUS
. [ToBTOpEHwME, A . bubmuotexa [JOK
00o0mIeHIe 3HAHNUIT https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO 68 A
YACOB I10 ITPOTPAMME

BeposiITHOCTBL M CTATHCTHKA



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

N HaumenoBan KoJuun4vecTBo 4acoB JJIeKTPOHHbIE
i He pa3iesioB U (undposbie)
n/ Bcer  KoHnTpoabH IIpakTHyeck
TeM o0pa3oBaTe/ibHbIE
n 0 ble paboThI ue padboTsbl
NMPOrpamMmbl pecypchl
bubmuoreka [JOK
IIpencraBnenu
7 2 https://m.edsoo.ru/7f415f
€ JIaHHBIX
dc
bubmuoreka [JOK
OnucarenpHas
9 1 1 https://m.edsoo.ru/7f415f
CTaTHCTHKA
dc
bubmuoreka [JOK
Crnyuaiinas
6 1 https://m.edsoo.ru/7f415f
W3MEHYUBOCTD
dc
BBenenue B bu6mmoreka [JOK
TEOPHIO 4 https://m.edsoo.ru/7f415f
rpagoB dc
BepositHOCTB
bu6mmoreka [JOK
Y 4acToTa
5 1 1 https://m.edsoo.ru/7f415f
CIIy4aitHOTO
dc
COOBITHS
O6o061IEHNE, bu6mmoreka [IOK
CHCTEMaTH3aIl 3 https://m.edsoo.ru/7f415f
us 3HAHUI dc
OBIIEE
KOJIMYECTBO
34 2 5
YACOB IIO
I[TPOIT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

BBIPAKCHUS.

Auredpa
KoumnuectBo yacos DJIEeKTPOHHbIE
HanmeHnoBanue
Ne (uu¢posbie)
pas3aeoB U TeEM KoHnTtpoJbHbie
n/n Bcero o0pa3oBaTe/bHbIE
NporpamMmabl padoThbI
pecypcsl
1 Yucnia 1 BBIYUCICHUS. 15 bu6mmoreka [IOK
KBanparHbie KOpHU https://m.edsoo.ru/7f417af8
Yucna v BBIYMCIEHUS.
bu6mmoreka [IOK
2 CreleHs ¢ HenpM 7
https://m.edsoo.ru/7f417af8
MoKazaresieM
Anrebpanyeckue
3 BBIPA)KCHMUS. . L bubnnoreka [JOK
KBamparHbiii https://m.edsoo.ru/7f417af8
TPEXUIECH
Anrebpanueckue bubnuorexa [IOK
4 15 1

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Anrebpanyeckas
IpoOb
YpaBHeHuUs U
. HEpaBEHCTBA. 15 ) bubmuoteka [JOK
KBanpatHsie https://m.edsoo.ru/7f417af8
YpaBHEHHUS
YpaBHeHus u
bu6mmoreka [JOK
6 HEPaBCHCTBA. 13
https://m.edsoo.ru/7f417af8
Cucrembl ypaBHEHUI
YpaBHeHus U
bubmuoreka [JOK
7 HEPaBEHCTBA. 12 1
https://m.edsoo.ru/7f417af8
HepasencrBa
g Oynkuuu. OCHOBHBIE . bubmmorexa [IOK
MTOHSTHUS https://m.edsoo.ru/7f417af8
9 Oynkun. Yuciossie 9 bubmmorexa [IOK
byHKIIH https://m.edsoo.ru/7f417af8
10 IToBTOpEeHUE N 6 L bub6nuorexa [IOK
o6o0meHne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102 .
YACOB I10 ITPOI'PAMME
I'eomerpus
Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHnoBanue
Ne (un¢posbie)
pa3aeoB U TeEM KoHTpoJbHbIE
n/n Bcero o0pa3zoBaTejibHbIE
NPOrpamMmbl padoThl
pecypchbl
but6mmoreka [IOK
1 YeTbIpE€XyroabHUKH 12 1
https://m.edsoo.ru/7f417e18
Teopema ®aneca u bubnuoteka [JOK
2 15 1

Teopema o

https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

MIpOIMOpHIHNOHAJIBHBIX
OTPEC3Kax, HO,Z[O6HI)IC

TPEYTOJIbHUKH

ITmomans. Haxoxnenue

Iomanaei
3 TPEYTOJIbHUKOB U 14 . bu6mmoteka [JOK
MHOTOYTOJIBHBIX (PUTYD. https://m.edsoo.ru/7f417e18
[Tnomanu nogo6HBIX
uryp
A Teopema ITudaropa u 10 ) bubnmnoreka [HOK
Hayaja TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYTIIIBl B OKPY’KHOCTH.
Bnucannsie u
ONMCaHHbIE
bubmnoreka IIOK
5) YEThIPEXYTOJIbHUKH. 13 1
https://m.edsoo.ru/7f417e18
KacarenbHble kK
okpyxkHoCcTH. Kacanue
OKpY>KHOCTEHN
6 IToBTOpEHME, 4 1 bu6muoreka [JOK
000011eH1Ee 3HaHNUiT https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO 63 6
YACOB I10 ITPOTPAMME
BeposiTHOCTB M CTATHCTHKA
N HaunmenoBan  KoumnuyecTBo yacos JIEKTPOHHBIE
]
He pa3/iesioB U (undposbie)
n/ Bcer  KoHTpoabh IpakTu4eck
TeM o0pa3oBaTe/bHbIC
I 0 ble padoThI ue padoTbl
NPOrpaMMblI pecypcsl



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

bu6nmoreka [IOK

IToBTOpEHME
4 https://m.edsoo.ru/7f417f
Kypca 7 kiacca
b2
OmnucarenapHas
bu6nmoreka [IOK
CTaTHCTHKA.
4 https://m.edsoo.ru/7f417f
PacceuBanue
b2
JIAHHBIX
bu6nuoreka [IOK
MHoxecTBa 4 https://m.edsoo.ru/7f417f
b2
BepositHoCcTh bubnmnorexka HOK
CITy4aitHOTrO 6 https://m.edsoo.ru/7f417f
COOBITHUS b2
Baepnenne B bubnnoreka IIOK
TEOPHIO 4 https://m.edsoo.ru/7f417f
rpa¢oB b2
bu6nuoreka [IOK
Crnyuaiinble
8 https://m.edsoo.ru/7f417f
COOBITHS
b2
O6o0meHue, bubmmorexa [JOK
CHCTEMATH3AaLl 4 https://m.edsoo.ru/7f417f
WS 3HAHUKN b2
OBIIEE
KOJMYECTBO 24
YACOBIIO

[TPOTPAMME


https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

YpaBHEHUsI C OTHOU

MepEMEHHOMN

Auredpa
KonuyecTBo yacos DJIEKTPOHHBIE
HaumenoBanmue
Ne (uu¢pposbie)
pa3esnoB U TeM KourtpoJbHbie
n/n Bcero o0pa3oBaTejibHbIE
IporpaMmmabl paﬁo"n,[
pecypchl
1 Yucna v BEIYKCIICHUS. 9 but6mmoreka [IOK
JleficTBUTEIbHBIE YHCIIA https://m.edso0.ru/7f419d08
VYpaBHeHus u
HEPaBEHCTBA. bubmuoreka [JOK
2 14 1

https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

VYpaBHeHus u
bu6nmoreka [IOK

3 HepaBeHCTBa. CUCTEMBI 14 1
https://m.edso0.ru/7f419d08

ypaBHEHU I

VYpaBHeHus u

bu6nmoreka [IOK
4 HEpaBEHCTBA. 16 1
https://m.edsoo0.ru/7f419d08
HepasencrBa
bubnmoreka [IOK
5 DOyHKIUH 16 1
https://m.edsoo0.ru/7f419d08
6 Yucnopbie 15 1 bubmuorexa [JOK
MOCJIEIOBATEIIBHOCTH https://m.edso0.ru/7f419d08
[ToBTOpEHHE,
bubmuorexa [IOK
7 0000111eHHE, 18 1

https://m.edso0.ru/7f419d08

cUCTeMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO 102 6
YACOB I10 [TPOTPAMME
I'eomerpus
KonuyecTBo yacos DJIEKTPOHHBIE

HanmeHnoBanue

Ne (uudposbie)
pa3aesoB U TEM KoHTpoJbHbIE

n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmabl padoTbI

pecypcsbl

Tpuronomerpus.

1 Teopembl KOCHHYCOB U 16 ) bubmuorexa [JOK
CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
IIpeoOpazoBanue
no1o0usl.

bu6nuoreka [IOK
2 MeTtpuueckue 10 1

https://m.edsoo.ru/7f41al2c

COOTHOIIICHUSA B

OKPY>KHOCTH



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

bu6nmoreka [IOK

3 BexkTopsl 12 1
https://m.edsoo.ru/7f41al2c
JlekapTOBBI
bu6nmoreka [IOK
4 KOOPJMHATHI Ha 9 1
https://m.edsoo.ru/7f41al2c
TJTIOCKOCTH
[IpaBuibHbIE
MHOTOYTOJIbHUKH.

. JlnHa OKpY>KHOCTHU U g bubnmoreka [JOK
IUTOIAb KpyTa. https://m.edsoo.ru/7f41al2c
Beruucnenue
mIoaaei

bubnnoreka IIOK
6 JIBMOKCHUS INIOCKOCTH 6
https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,

. 000011IeHNE, . ) bu6nuoreka [IOK
CHCTEMATU3ALIHS https://m.edsoo.ru/7f41al2c
3HaHUH

OBUIEE KOJIMYECTBO 63 6
YACOB I10 ITPOTPAMME
BeposiTHOCTH U CTATHCTHKA
N HaumenoBan  KojmnuyecTBo 4acoB DJIeKTPOHHbIE
°
He pa3aesioB U (uu¢posbie)
n/ Bcer  KoHTpoiibH IIpakTHyeck
TeM o0pa3oBaTe/bHbIC
n 0 ble padoThI ue padoTbl
NMporpamMmbl pecypchl
but6mmoreka [IOK
IToBTOpEeHME
1 4 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 302
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DJIEMEHTBI bu6nmoreka [IOK
2 KOMOHUHATOPHK 4 1 https://m.edsoo.ru/7f41a
1 302
['eomeTpuueck bubmuorexa [JOK
3 ast 4 https://m.edsoo.ru/7f41a
BEPOATHOCTh 302
bu6nmoreka [IOK
Hcnpitanus
4 6 1 https://m.edsoo.ru/7f41a
bepnymum
302
bubmuorexa [JOK
CnyuaitHas
5 6 https://m.edsoo.ru/7f41a
BEJIMYMHA
302
bubnnoreka IIOK
O000mmenue,
6 10 1 https://m.edsoo.ru/7f41a
KOHTPOJIb
302
OBIIEE
KOJIMYECTBO
34 1 2
YACOB IIO
ITPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O MPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka. Harnsaanas reomerpus 5 kimace/ Xogor T.I'., Xomor A 0., Benuxosckas B.JI.,
AxnmonepHoe o0rmiectBo «M3marensctBo «lIpocBerienner

» Maremaruka. Harmsinaas reometpus 6 xinace/ Xonot T.I'., Xonot A.I1O., Benuxosckas B.JL.,

AxmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemnieruey
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* Marematuka (B 2 yactsx), 5 knacce/ Bunenkun H. 5., XKoxos B.H., YecHnokos A.C.,
Anexcanaposa JILLA., [lIBapuoypa C.U., Axumoneproe obmiectBo «31aTenbeTBo
«IIpocsemienne»

* Maremaruka (B 2 dactsx), 6 kinace/ Bunenkun H. 5., Koxos B.U., UecHokoB A.C.,
Anexcanaposa JILA., [lIBapuoypa C.U., AkuimonepHoe obmiecTBo «* Anrebpa, 7 kinacc/
MakaperueB FO.H., Munmaiok H.I'., HemkoB K.W. u npyrue; nox pegakuueit TensikoBckoro C.A.,
Axkunonepnoe o6mectBo «M3narenberBo «lIpocsenienue

» Anre6pa, 8 kinacc/ Maxkaperaes FO.H., Munaiok H.I'., Hemkos K.U. u apyrue, AKiimonepHoe
obmectBo «M3marenscTBo «lIpocBenienne»

» AnreOpa, 9 kimace/ Makaperae FO.H., Munmiok H.I'., Hemikos K.W. u apyrue, AKimornepHoe
obmectBo «M3narenscTBo «lIpocBemennenznarensbctBo «lIpocBenienuey
* ['eomerpus, 7-9 xknaccel/ Atanacsu JI.C., byrysos B.®., Kagomues C.b. u npyrue,
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

» Marematuka. BepossTHOCTB U cTaTHCTHKA: 7-9-€ Ki1acchl: 6a30BbIid yPOBEHb: yUeOHUK: B 2
yacTax, 7-9 kmaccel/ Beiconkuii U.P., Amenko W.B.; nox pexa. Amenko 1.B., Akunoneproe

obmectBo «M3aatenbpcTBO «IIpocBemieHue

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA
Marematuka: 5-6-e kiaccbl: 0a30BbIif YPOBEHb: METOJIMUYECKOE TOCOOHE K IPEAMETHON JTMHUU
yaeOHuKoB 1o Matematrke H. 1. Bunenkuna, B. 1. J)Koxosa, A. C. UecHOoKOBa | JIp. - 2-€ U3.,
ctep. - Mockaa: [Ipocsemnienne, 2023. - 64 ¢. ISBN 978-5-09-108878-6.

2. DJEeKTPOHHOE U3JJaHHe Ha OCHOBE NevyaTHoro n3nanus: [loypounslie pa3paboTKu MO MaTeMaTHKe.
5 knacc: nocodue g yuurens / JLIL. [Tonosa. — 6-e u3a. — Mocksa: BAKO, 2020. — 448 ¢. — (B
MTOMOIIIb MKOJEHOMY YYUTEIIO0). —

ISBN 978-5-408-04587-7.

3. lupakTuyeckue MaTepuaisl o MateMaTuke kK yueOnuky H.5.Bunenkuna u np. «MaremaTuka. 5
kiacce. B nByx vactax» M.A. Ilono, Mocksa: Dk3amen, 2023. 8b* 112 CrI". ISBN 978-5-377-
19060-8
4. TupakTudeckue MaTepuaisl o MaremaTuke kK yueoHuky H.S1.Bunenkuna u ap. «Maremartuka. 6

knacc. B nByx wactsax» M.A. IlonoB, Mocksa: Dk3amen, 2023. — 128 c. ISBN 978-5-377-18859-9



5. Anrebpa. [lunaktuyeckue marepuainsl. 7 knace/ B.W. Xoxos, FO.H. Maxkapsraes, H.I'. Muniok -
M.: IIpocBemienue

6. Anrebpa. JInnaktuueckue marepuainsl. 8 kirace/ B.M. XKoxos, FO.H. Makaperues, H.I'. Munrok
- M.: IIpocBelienue

7. Anre6pa. Jlunaktuyeckue matepuainsl. 9 kinace/ B.1. XKoxos, KO.H. Makapsrues, H.I'. Mun ok
- M.: IIpocBemienne

8. 'eomerpusi. CaMoOCTOSTEILHBIE M KOHTPOJIBHBIE pa00THI: 7-9 kiacchl - Muenckas M.A.

9. BeposTHOCTb U cTaTUCTHKA. MeToauueckue pekoMeHaanuu.7-9 kinaccel- Boiconkuii U.P.,
SAmenko U.B./ mox pen. Amenxo U.B.

ISBN: 978-5-09-092468-9

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. MunucrepctBo odpazoBanus PD, — https://edu.gov.ru

2. ®enepanbhblil moprai. Poccuiickoe obpasoBanue, - https://www.edu.ru

3. Poccwuiickast snekTponHas mkoia, - https://resh.edu.ru

4. JlucTaHIIMOHHOE 00pa30BaHUE ISl IKOJBHUKOB U JIETeH B MHTEPAKTUBHOU GopMme, -
https://uchi.ru

5. Enqunast kosuiekius nupoBeIx 00pa3oBaTeabHBIX pecypcos, - hitp://school- collection.edu.ru
6. O6nako 3HaHUI — 00pa30BaTEIBHBIN CEPBUC JIJIs1 YUAILUXCS U TIPETojaBaTesei MIKoJI, -
https://oblakoz.ru

7. CoBpemMeHHOE 00pa30BaHNe HA OCHOBE TexHoNorui Annekca. Auaexc YueOHuk, —
https://education.yandex.ru

8. IludpoBoit obpazoBarenbHbIi pecypce st mkou. SAKiacc, - https://www.yaklass.ru

9. Menunareka u3natenbcta «Ilocsenienuey, - https://media.prosv.ru

10. Pemry BITP 5 knace, - https://math5-vpr.sdamgia.ru/

11. Pemry BITP 6 xnacc, - https://math6-vpr.sdamgia.ru/

12. Poccwuiickas 37eKTpoHHas 1Koia, - https://resh.edu.ru
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