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INOACHUTEJBHASA 3AIINCKA

PaGouast mporpaMmma 1mo MareMmaruke Uil OOyJaromnXCcs ¢ 3aAeP>KKON IICUXUYSCKOTO Pa3BUTHS (Hanee —
3[IP) Ha ypoBHE OCHOBHOTO o0OmIero oOpa3oBaHUs IIOATOTOBIIEHA Ha OCHOBe dDenepaibHOTO
TOCYITapCTBEHHOTO  00Opa30BaTeIBHOTO CTaHAapTa OCHOBHOro obmiero oOpasoBanus (IIpukas
Munnpocsemenus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM OCTHUIINHA
Poccuiickoit @enepaunu 05.07.2021 1, per. Homep 64101) (mamee — PI'OC OOO), IIpumepHoii
aJlafTHPOBAaHHON OCHOBHOW 00pa3oBaTelIbHOW MpOrpaMMBl  OCHOBHOTO 0OIero oOpa3oBaHUs
0o0ydarommxcsi ¢ 3aJIepKKoi mcuxuueckoro passutusa (nanmee — ITAOOIT OOO 3I1P), IlpumepnHoii
pabodeii mporpaMMbl OCHOBHOTO OOIIero oOpa3zoBaHusl IO mpeaMery «Maremarukay, [lpumepHoit
porpaMMBbl BOCIIMTAHMSI, C YYETOM pAaCIpEIeSICHHBIX IO KilaccaM MpPOBEPSIEMBIX TpeOOBaHUHA K
pe3yabTaraM OCBOCHUS ANAaNTHUPOBAaHHONH OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMblI OCHOBHOIO OOILETo
00pa3zoBaHMs OOYJAIOIINXCS C 33IEP>KKOU IICHXUYIECKOTO pa3BUTHs. B paboueii mporpaMMe ydITeHBI HIEH
Y noJiokeHus KoHllenuy pa3BuTHs MaTeMaTH4YecKoro oOpa3oBanus B Poccuiickoit denepanum.

OO01asi xapakTepucTuKa yueOHOro npeamera «MaremaTuka»

YueOHblil ipenamet «MarteMaTuka» BXOAUT B MPeAMETHYI0 obnacTh «MarteMaTruka U uddopmartuka». OH
CIIOCOOCTBYET PAa3BUTHIO BBIUUCIHUTEIBRHON KYJBTYpPHl W JIOTHYECKOTO MBIILIICHHS, (POPMUPOBAHHUIO
YME€HUA ITOJIB30BATHCA aJITOPUTMaMM, a TaK¥XKE HpI/IO6peTeHI/II-O NPaKTUYICCKUX HABBIKOB, HCO6XO)II/IMI)IX B
IMOBCEOHEBHON km3HHM oOywaromuxcss ¢ 3[IP. VYueOHBII mnOpeamMeT pa3BHBaeT  MBIIUICHUE,
MIPOCTPAHCTBEHHOE BOOOpakeHHWe, (PYHKIHOHAIBLHYIO TIPAaMOTHOCTh, YMEHHS BOCIPHHUMATH U
KPUTHYECKH aHAIM3UPOBAaTh MHGOPMAIIUIO, PEACTABISHHYIO B Pa3JIMYHBIX (hopMax.

OOy4ueHne MaTeMaTrKe JaéT BO3MOXKHOCTh pa3BUBarh y oOydarommxcs ¢ 3[1P Tounyro, pannoHaIbHYIO U
MHPOPMATUBHYIO peyb, YMEHHE OTOHMparh HauOojee MNOAXOIAIINE S3BIKOBBIC, CHMBOJIHYCCKUE,
rpadudecKue CpeacTBa ATl BEIpAXKEHUsI CY>KICHUH U HATTISAHOTO UX MPEICTABICHUS.

Heo6xomuMBIM KOMIIOHEHTOM OOmIeld KynbTypbl B COBPEMEHHOM TOJKOBAaHHMH SBJISIETCSl oOIlmee
3HAKOMCTBO C METOJaMM I[IO3HAHUSI NEHCTBUTEIBHOCTH, TMPEACTaBICHHE O TIpeIMEeTe WU MeTolax
MaTeMaTUKH, UX OTINYHUN OT METOAOB APYTHMX €CTECTBEHHBIX M T'YMaHHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX
NpUMCHCHUS MAaT€MaTuKu JJIsd PEHICHUA HAYYHbIX W ITIPUKIAJAHBIX 3ajJ1ad. Taxum o6pa30M,
MaremMaTudeckoe oOpa3oBaHHEe BHOCUT CBOU BKJIaJ B (hOPMHUPOBaHHE OOIICH KyJIBTYPHI YEIIOBEKA.
H3ydyenne maremMaTHKH TaK)Xe CIOCOOCTBYET ACTETHYECKOMY BOCIHTAHHMIO YEJIOBEKa, MOHUMAHHUIO
KpacoThl U U3AIIECTBA MAaTEMATHYECKUX PACCYXKASHUH, BOCIIPUSITUIO TEOMETPUUECKUX (HOPM, YCBOSHHIO
U1 CUMMETPUHU.

IIporpamMmma oTpaxkaeT coaepkaHue oOOydeHUs mpeaMeTy «MaremMaTuka» C YY4eTOM OCOOBIX
o0pa3oBaTeIbHEIX TOTpeOHOCTEl oOydarommxcss ¢ 3[IP. Opmamerue y4eOHBIM IIPEIMETOM
«MaremaTHKa» NpeCTaBIIsIET ONPEASICHHYIO CIOXHOCTD uist ydamuxcs ¢ 3[1P. ¥V oGyuaromuxcs ¢ 311P
HauOoJiee BBIPAXXEHbl OTCTaBaHUS B Pa3BUTHUHU CJIOBECHO-JIOTHYECKUX (OPM MBIIUICHUS, [MOITOMY
a0CTpaKkTHBIE W OTBJICUYCHHBIC KaTETOPHH MM TPYIHOIOCTYIHBL. B TOXXe Bpems IpH CIEeHNHAITBEHOM
O6y‘leHI/II/I 06yqafoumec>1 MOT'YT BBIIIOJIHATH 3aJaHUs IO aJITOPUTMY. OHI/I BOCIIpUHMMYHMBEBI K IMTOMOIIIH,
MOTYT BBIIOJNIHUTE IEPEHOC HA aHAJOTHYHOE 33JaHhue YCBOCHHOTO criocoba pemreHus. CHIDKEHUE
pa3BUTUSA MBICIUTENBHBIX OIEpalUil U 3aMeIJICHHOE CTAHOBJIEHUE JIOTMYECKUX NEUCTBUH HPUBOAAT K
HEJOCTaTOYHONH OCMBICICHHOCTH COBEPIIAEMBIX YYEOHBIX JCUCTBUN. Y 0OydarolIuMxcsl 3aTpyAHCHBI
CUETHbIE€ BBIYHCIIEHUS, IPOU3BOAUMBIE B yMe. B NHUCbMEHHBIX BBIUMCIEHHUSX OHHU MOTYT MPOIyCKaTh
OJVH U3 MPOMECIKYTOYHBIX IIIaroB. HpI/I pa60Te C YHUCJIOBBIMHU BBIPAKCHUAMM, BBIYUCIICHUECM UX 3HAYCHUA
MOTYT HE yIEepP>KUBATh NMPABIIIBHBIN MOPSIOK AekicTBuid. [Ipu ynpomenun, npeoOpa3oBaHUU BEIPAKCHUN
yuamuecs: ¢ 3[IP He MOTyT CaMOCTOATENBHO NPHUHATH PELIEHUE O MOCJIEN0BATEIbHOCTH BBIIOJIHEHUS
neiictBuil. KOHKPETHOCTh MBIIUIEHHUSI OCIIOXKHSET YCBOSHHSI HaBbIKA PEIICHUs YpaBHEHUM, HEPaBEHCTB,
CHCTEeMBI ypaBHEHHUH. VIM MaIog0CTYyITHO COBEpIIeHHEe OOpaTHMBIX OTEPaIiii.

Huzkuii ypoBeHb pa3BUTHS JIOTUYECKUX OIepalldii, HeIOCTaTOYHasi OOOOIICHHOCTh MBIIUICHUS
3aTPYAHSIIOT H3y4deHHEe TeMbl «DYHKIHUW»: TPH OINMpeleieHUH (YyHKIIMOHAILHOW 3aBHCUMOCTH, IIPH
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OINMHUCAaHUU TpadUIECKON CHUTYAIlUH, UCTIONB3Ys T'€OMETPUUYSCKHH, anreOpandeckuid, GyHKIIMOHATHHBIN
si3pIki. Hepenko ydaiuecss He BUAST pasHUIBI MEXJy 00J1acThbio omnpeneieHus: GyHKIUU U 00JIaCThbIO
3HAYCHUM.

Pemienue 3azad COMPSHKEHO € TPYAHOCTSIMH OGOPMIICHUSI KPATKOW 3allMCH, IPOBEJCHHUS aHalu3a
YCIOBHS 3aJa4yd, BBIACICHUA cymecTBeHHoro. OOyuarommuecs c¢ 3[IP  3arpymusroTcss craenath
YMO3aKIFOUCHHE OT OOIIEero K YacTHOMY, HEPEJIKO BBIOMPAIOT HEpalMOHAIBHBIC CIIOCOOBI peIICHUS,
WHOT/a OrPAaHUYMBAIOTCS MaHUITYJISIIUSIMH C YACIIaMH.

ITpu u3ydeHUH TeOMETPUUYECKOro MaTepuaia odydarorniuecs ¢ 3[1P cTankuBaroTcs ¢ TPYIHOCTBIO JeIaTh
JIOTUYECKHUE BBIBOJBI, CTPOUTH MOCJE0BaTEIIbHBIC pacCy)aAcHUs. HenmpoyHble 3HaHUSI OCHOBHBIX TEOPEM
TeOMETPHH MTPUBOMHT K OIIMOKAaM B PEIICHUU IreOMETPHICCKUX 3amad. O0ydaromuecss MOTyT MOJIMEHUTD
bopmyny, HenmpaBHILHO NMPUMEHUTH TeopeMmy. K cepbe3HbIM OIMOKaM B PCEIICHUH 3aaad MPUBOIST
HEJOCTaTOYHO Pa3BUThIE IIPOCTPAHCTBEHHBIE NpPEACTaBICHUA. VM CIIOKHO BBINOJIHUTH YEpPTEX K
YCJIOBHIO, B TIHICBMEHHBIX pa00TaxX OHU HE MOTYT IIPUBECTH OOBSICHEHHE K YEPTEKY.

To4YHOCTH 3allOMHHAHUS W BOCHPOU3BEACHUS y4YEOHOTO MaTepualia CHIDKEHBI MO MPUYUHE CIabOCTH
MHECTHYECKON NeATeITbHOCTH, CyXeHHs1 oObema mamsatu. Obyuarommmcs ¢ 3IIP Tpebyercss Gombiie
BPEMEHH Ha 3aKpeIIeHHEe MaTepraia, akTyaJlnu3alus 3HaHUU 110 OTIOpe MPU BOCIIPOU3BEACHUU.

st mpeosionieHus TpyAHOCTEH B M3yUYeHUHU yueOHOTO IpenMera «MareMaTuka» HeoOXoauMa ajanTalius
o0beMa W XapakTepa ydeOHOTO Marepuajia K IMO03HaBaTSIbHBIM BO3MOXHOCTAM ydaruxcs ¢ 3I1IP.
Crnenyer ydeOHBIH MaTepuall MPENOJHOCUTh HEOOJBIIMMH TOPLUHSIMH, YCJIOXHSS €ro MOCTENEHHO,
HM3BICKUBATh CHOCOOBI aanTallli TPYIHBIX 3aJaHUi, HEKOTOPhIE TEMbI JaBaTh KaK O3HAKOMHTEILHEIC,
HUCKIIIOYaTh OTAENbHBIE TPYIHBIC JOKA3aTEIbCTBA; TEOPETUUECKHUI MaTeprual PeKOMEHIyeTCs n3ydaTh B
nporecce MPakTUYECKON NESTeNIFHOCTH IO pelleHuto 3aaad. OpraHndeckoe €IMHCTBO MPAaKTUYECKONH U
YMCTBEHHOH JEATEIBHOCTH Yy4YaIlllMXCSAd Ha YypoKaX MaTEeMaTUKH CIHOCOOCTBYIOT TPOYHOMY U
CO3HATEIILHOMY YCBOCHHIO Oa3UCHBIX MAaTEeMaTHYSCKUX 3HAHUN U YMEHH.

eau u 3ana4u n3ydeHust yueOHOro npeamera «MareMaTuka

[IproputeTHBIMU Yyensmu OOyHYeHHUsI MaTeMaTrKe B 5—9 Kitaccax sIBJISIOTCS:

= QopmupoBaHHE UEHTPAIBHBIX MaTeMaTUUCCKUX IMOHATHH (YHCIIO, BeJIWYWHA, TeOMETpHUECKast
¢urypa, nOepeMeHHas, BEpPOSTHOCTb, (YHKIUA), OOECHEUMBAIOLINX  IMPEEMCTBEHHOCTh U
MIePCIIEKTUBHOCTh MaTeMaTnidecKkoro oopasoBanus oOydarommxcs ¢ 3I1P;

= moxseneHue oOydarommxcs ¢ 3[IP Ha mocTymHOM 1iif HUX YpPOBHE K OCO3HAHHUIO B3aMMOCBSI3HU
MaTeMaTHKH M OKPYKaIoIero MUpa, TOHUMaHNe MaTeMaTHKH KaK YacTH OO0IIel KyJIbTyphl YEJIOBEYECTBa;
= pa3BHUTHE WHTEIUICKTYyAIBHBIX M TBOPUYECKHX crocoOHocTed oOydarommuxcs ¢ 3I1P, mo3naBarenpHOM
AKTUBHOCTH, HCCIICA0BATCIIbCKUX yMeHI/Iﬁ, KPUTUYHOCTH MBIIJICHUA, HHTEpECa K HU3YyYCHUTIO
MaTeMaTHKH;

= popmupoBaHne GyHKIIMOHATHHON MaTEMaTUUECKON IPaMOTHOCTH: YMEHHS PACIIO3HABATH IIPOSIBICHUS
MaTeMaTH4YeCKUX IMOHATHH, OObEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX XU3HEHHBIX CUTYalMsIX WU IMPHU
W3y4YeHUU APYTrUX y4eOHBIX TIPEOMETOB, IMPOSBICHHUS 3aBUCHMOCTEH H  3aKOHOMEPHOCTEM,
(pOpMyJ'II/IpOBaTB UX Ha A3bIKEC MAaTCMaTUKU W CO3JaBaTb MATCMATUYCCKHE MOACIIU, IMPUMCHATH
OCBOGHHBI  MareMaTW4YeCcKHH  ammapar JUid  pelleHus  IPaKTHKO-OPHEHTHUPOBAHHBIX  3aJ1ad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTyUYCHHBIC PE3YJIETATEI.

JocTxeHue 3Tux nenei odecneynBaeTcs pelieHuEM CIEAYIOIUX 3a0ay.

= ¢dopmupoBath y oOydaromuxcs ¢ 3[IP HaBbIKM y4eOHO-IIO3HABATEILHOW JCATSIBHOCTH:
IJIaHUPOBAHHUEC pa6OTbI, TIOUCK pallMOHAJIbHBIX HyTefI €€ BBITIOJIHCHU, OCYIIICCTBIICHUA CAMOKOHTPOJIA;

® CIIOCOOCTBOBATh HHTEINIEKTYaJIbHOMY Pa3BUTHIO, (POPMHPOBATH KadeCTBA, HEOOXOIHMMBIE HYEIIOBEKY
IUISI TIOJTHOIICHHOM >KM3HH B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIC MAaTEMaTHUECKOH AESTEIBHOCTH:
SICHOCTH M TOYHOCTHM MBICIIM, HHTYWULHH, IPOCTPAHCTBEHHBIX IIPEICTABICHHUI, CIIOCOOHOCTH K
OpPEOAOTCHUIO TPYIHOCTEN;

= opMHupOBaTH KIIIOUEBBIE KOMIIETCHIIMH YUYaIlMXCS B paMKax IpeAMETHOM obmactu «MaTeMaruka U
nHPOPMATHKAY;
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= pa3BUBaTh NOHATUHHOE MbINLICHHS o0ydaromuxcs ¢ 311P;

® OCYUIECTBIISITh KOPPEKIMIO TMO3HABaTEIbHBIX MpolleccoB oOydaromuxcs ¢ 3I1P, HeoOXonuMbIX Ijis
OCBOEHHUS MPOTPaMMHOTO MaTepHana o yaeOHOMY MpeIMETY;

= [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIGHCAIIMM OOpa3oBaTENbHBIX AE(UIMTOB B OCBOCHHUU
MpEeAIIEeCTBYIOIIEr0 MporpaMMHOro marepuana y oOywaromuxcs c 3I[IP u HemocratkoB B HX
MaTeMaTHYeCKOM Pa3BUTHH;

= chopmupoBaTh YCTOMYMBBII MHTEPEC yHAIIUXCS K TPEAMETY;

® BBISBIITH U PA3BHBATh MAaTEMaTHIECKHUE U TBOPUECKUE CIIOCOOHOCTH.

OCHOBHBIC JIMHUM COJACPKaHHUS Kypca MaTeMaTuKuh B 5-9 kiaccax: «YUucna W BBIYUCICHUS,
«Anredpa» («Anredbpandeckue BEIPaXKEHUS», « YPaBHCHUS U HEPABEHCTBaY), « DyHKImm», «I eoMeTpus»
(«['eoMeTpudeckue GUTYPHI U UX CBOMCTBa», «M3MepeHre TeOMETPUUSCKUX BEJTUYHHY ), «BeposITHOCTh U
cTaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCA MapajijielIbHO, KaXkJas B COOTBETCTBHUM C COOCTBEHHOU
JIOTUKOH, OAHAKO HE HE3aBHCHUMO OJHA OT APYTroi, a B TECHOM KOHTaKTe W B3amMmopeiictBuu. Kpome
3TOr0, WX OOBEAWHSIET JIOTHMYECKash COCTaBJISIONIAsl, TPAAUIIMOHHO TIpUCYIIas MaTeMaTUKe |
MMPOHU3EIBAIOIIA BCE MaTeMaTHYeCKue Kypchl M coaepkarenbHple JuHuH. ChopMynupoBaHHOE B
@DenepalbHOM TOCYAapCTBEHHOM OOpa3oBaTeIBHOM CTaHAAPTE OCHOBHOTO OOIIEro oO0pa3oBaHUS
TpeOOBaHUE «YMETb OIEPUPOBATh IMOHATUSIMH: OIpENEIEHUEe, aKCuOMa, TeopeMa, JIO0Ka3aTesIbCTBO;
YMEHHE paclo3HaBaTh HUCTHHHBIC W JIOKHBIE BBICKA3BIBAHWS, MPUBOIUTH MPHUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BBICKa3bIBaHUS M OTPHUIIAHMS BBICKA3BIBAHHI» OTHOCHUTCS KO BCEM Kypcam, a (GOpMHpOBaHHUE
JIOTUYECKUX YMEHHH pacIpenesiercss Mo BceM TrojaM OOydYeHHsT Ha YPOBHE OCHOBHOTO o0OIIero
oOpazoBaHUs.

Coneprkanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yibTaTaM ocBoeHuUst IIpumepHoit
pabodeii mporpaMmBbl, pacipeaeIEHHBIM 10 rojJaM OO0ydYeHHS, CTPYKTYPHPOBAHO TaKUM 00pa3oM, 4TOOBI
KO BCEM OCHOBHBIM, NMPHUHIMIHAIBHBIM BOMpocaM OOydaroliydecs oOpamalnuch HEOTHOKPATHO, YTOOBI
OBJIAJICHHUE MaTeMaTUYE€CKHMHU TIOHSATUSIMHU M HaBBIKAMHU OCYLIECTBIISUIOCH IOCJIEAOBATENbHO U
IIOCTYNaTEeNBHO, C COOIIOICHNEM MTPUHITUIIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOUAJINCH B OOIIYIO
CHCTEeMYy MaTeMaTH4YeCKUX MOpeacTaBiieHui oOydatomuxcsa ¢ 3IIP, pacmmpsia u yrmnyomsis e€, oOpasys
MPOYHBIE MHOXKECTBEHHBIE CBs3M. OOmme menn u3ydeHust ydeOHoro mpenMera «Maremarukay
npencrasieHsl B [IpumepHoit paboueii mporpamMme 0CHOBHOTO OOIIEro 00pa3oBaHUs.

Oco0eHHOCTH 0TOOPA M aJaNTALIMU Y4e0HOI0 MaTepHaJja o MmaTeMaTuKe

OO0yuenue ydueOHOMY mpenMery «MaTeMaThka» CTPOHUTCS Ha CO3JaHHH ONTHMAJIbHBIX YCIIOBUH
IUTSL YCBOGHUS IPOTPaMMHOTO MaTepHuaia obydarorumucs ¢ 3[1P. bonpmoe BHUMaHue yuensercs oToopy
y4eOHOro Marepuajia B COOTBETCTBHH C IPUHITUIIOM JOCTYHHOCTH TMPU COXPAHEHHUU OOIIEero 06a3oBOro
YPOBHSI, KOTOPBIN JOJDKEH II0 COICPIKAHUIO U 00BeMy OBITh aTanTUPOBAHHBIM JJIs1 oOydarommxcst ¢ 3[1P
B COOTBETCTBHUH C MX OCOOBIMH OOpa3oBaTeIbHBIMH MOTpeOHOCTAMH. ClelyeT OOJIETYUTh OBIIaJICHUE
marepuanoMm oOydarorumucs ¢ 3[1P mocpeacTBOM ero AeTambHOro OOBSICHEHUS C CHCTEMAaTHYECKUM
IIOBTOPOM, MHOTOKPAaTHOH TPEHHUPOBKH B TPUMEHCHUW 3HAHUM, HCIIONB3YS IPHUEMBI aKTyaIu3alldh
(Bu3yanbHas onopa, maMsTKa).

[IporpamMmma mpegycMaTpuBacT BHECCHUE HEKOTOPBIX W3MCHCHHH: YMEHBIICHHE O00bema
TCOPETHYECKUX CBENCHUH, BBIHECEHHE OTAEIBHBIX TEM WM LEJBIX pPa3leloB B MaTepHaibl I
0030pHOT0, 03HAKOMUTEIHLHOTO U3y4EHHS.

HN3menenus mporpamMmsl B 5-9 kjaccax

Mamemamuxa ¢ 5 u 6 knaccax

B 03HaKOMHUTETHFHOM INIAaHE PEKOMEHIYETCS M3ydaTh CICIYIOIINe TeMbl: « PUMcKass HyMepamus,
«PaBHBIE urype», «lunuaap, konyc, map», «Ky0», «lIpaMOyronbHBI napaielenunea,
«IlepemerieHre M0 KOOPAUHATHON MPAMOi», «Moayiib dnciay, «IuciIoBbsie TPOMEXYTKI»; «Macmrady
(nm3yuaercs B kypce «I'eorpadus»); «M300pakeHrne reoMeTpuIecKuX (PUTyp Ha HEJIMHOBAHHOM Oymare ¢
HCIIOJIb30BAHUEM LIUPKYJIS, JIMHEWKM, YroJbHUKa, TpPaHCHOpTUpay», «/linHa okpykHocTw», «lIlnomanb
kpyra», «llapamiensHble TIpsiMbie», «lleprieHIUKYISIpHBIE TpsAMBIe», «OceBas © LEHTpaIbHAS
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cCUMMeTpUm» (M3ydaercsi B Kypce reoMerpun); «beckoHeUHbIE NEPHUOAMYECKHUE NECITUYHBIC APOOU.
HecstuuHoe npubamkeHue 0ObIKHOBEHHON IpoOu» (U3ydyaeTcsl B Kypce anreopstl).

Crnenyer yMEHbBIIUTh KOJIHMYECTBO YacOB Ha ClIEAYIOIIue TeMbl: «PelieHne Joruyeckuit 3agau»,
«dmuaa otpeskay, «llIkame», «PacnpenenuTenbHbI 3aKOH YMHOXKEHUSD), «3aIlllCh IIPOU3BEICHUS C
OYKBEHHBIMH MHOXUTEILIMI», «llocTpoeHne KOHpUTypanuii W3 dYacTeld MPsSMOM, OKPYKHOCTH Ha
HEJIMHOBAHHOW W KileTdaTod Oymare», «/lemmurenu m kparHble. [Ipu3Haku mnenuMocTy», «Hawmbombimit
0o0IIMI AenuTeNlb U HauMeHblee o0lee KpaTHoe. JemMMocTs CyMMBI U pou3BeneHus». «lIpuBenenue
IpoOM K HOBOMY 3HaMeEHATeNo», «HaxokaeHne JacT IeJI0T0 U IEJ0To Mo ero dactm». «OKpyTiieHne
JIECATUYHBIX JpooOei». «PemieHue 3amad mepeOOpoM BceX BO3MOXKHBIX BapHaHTOB». «CocTaBjieHHE
OYKBEHHBIX BBIPXCHHUH II0 YCIIOBHIO 3aIadm». BBICBOOONMBINMECS Yachl MOYXHO HCIOJIB30BaTh Ha
MOBTOpPCHUE (B HAUYalie U KOHIIE Y4eOHOTO To/a), Ha U3y4YeHue HanboJliee TPYIHbIX U 3HAYUMBIX TeM: B V
KJlacce — Ha pelleHre YpaBHEHUH, IpUBEJIeHHE NpoOU K HOBOMY 3HaMEHATell0, YMHOKEHHUE U JIeJIEHHE
IEeCSITUYHBEIX Opobeil, m3MepeHue yriaoB; B VI Kiacce — HOEUCTBHS C TONOXKHUTEIBHBIMH U
OTpHUIIATEIFHBIMU YUCIIAMU, PCIICHUE YPaBHEHHH, CI0KCHUE U BBIYUTAHUE YHCEIl, COJIEPKAIINUX LETYIO
" IpOOHYIO 9acTh, HA YMHOXKCHUE U JISTICHHE OOBIKHOBEHHBIX JIPOOCH.

Anzebpa
B o03HakOMUTENBHOM IUIAHE PEKOMEHJYETCS M3ydaTh cieayrolume TeMbl: «lMppanuoHalbHbIE 4YHCIIA.
HeiictBurenpable umncna», «CpaBHEHHE IEWCTBUTENBHBIX YHCEN, apU(PMETHYEeCKHe MEHCTBHSI C
JICUCTBUTENBHBIMU 4YHCIaMU», «HaxoxxaeHne mnpuOIMIKeHHBIX 3HA4YEHWH KBaJpaTHOTO KOPHS»,
«Teopema Buera», «PellieHus ypaBHEHUN TPETbEH M YETBEPTOM CTEMEHEN Pa3IOKEHHEM Ha MHOXHTEIH,
«DyHKIMA Y =Vx U ee rpapuk», «[IOrpemHoCcTs ¥ TOYHOCTH NPUOIMKEHNs», «UeTHbIE U HEUEeTHBIE
bynkuum», «DyHknus y=x"», «DyHKnusa y= ax’, ee rpaguk u cBoiictsa. ['papuxu GyHkuuil y= ax’ +n u
y=a(x-m)?, «YpaBHEHHE C IByMs IEPEMEHHLIMH M €ro rpaduk», «['paduueckuii cmocob penieHus
CHCTEMBbl ypaBHEHHUI», «M300pakeHHE 4YJICHOB apU(PMETHUECKOM H TEOMETPUUYECKOU MpPOrpeccuid
TOYKaMH Ha KOOPJIMHATHOM TUIOCKOCTH. JIMHEHHBIN U SKCIOHEHITUATBLHBINA pocT. CII0KHBIE TIPOTICHTHD).
Crnenyer yMEHBIINTH KOJIMYECTBO YacOB Ha u3ydeHue TeM: «DPopmMmynbl», «JlokazaTenbCTBO TOXKIAECTBY,
«JluHeliHOE ypaBHEHHE C JABYMs HEW3BECTHBIMI», «['padk JIHUHEWHOTrO ypaBHEHUS C HOBYMs
nepeMeHHbIMIY, «I padudeckoe pelieHue JUHEHHBIX YPaBHEHHH M CHCTEM JIMHEHHBIX YpaBHEHUMN,
«CBoiicTBa KBaAPATUUYHON (PYyHKIIUM.

BricBoOOauBIIMIECS YaChl PEKOMEHIYETCSl MCITOIB30BATh: IS JIyUIIeH MpopadOTKH HamOoJiee BaKHBIX
TeM Kypca: «Pemnrenue ypaBHeHU», «PemeHue cucteM ypaBHeHUID», «CoOBMECTHBIE IEUCTBUS C
npoosmMuy, «IIpuMeHeHne CBOWCTB apu(METHISCKOTO KBIPATHOTO KOPHsS»; HAa MOBTOPEHUE, PEIICHUC
3a7a4, IpeoOpa3oBaHNe BRIPAKCHUHN, a TAK)KE Ha 3aKPEIUICHUE H3YUSHHOTO MaTepHaa.

T'eomempusn

Crnenyer OCHOBHOE€ BHMMAaHHE YJIEJIUTh MPAKTUUYECKON HANpaBJI€HHOCTH Kypca, MCKJIIOYMB U YIPOCTHUB
HanboJiee CIOXKHBIM JUIsI BOCHPHATHS TEOpeTHUECKHMi marepuai. Ha ypokax reoMeTpuu HEOOXOIUMO
MaKCHUMAaJIbHO HCIIOJIb30BaTh HATIISIHBIE CPEICTBA O0yUCHUS, OOJBIIE MPOBOIUTH ITPAKTUICCKUX PadoT C
YYaIIUMUCS, pemarh 3agadqr. CTpOUTh penieHrue 3a/1ad Opyu MOCTOSTHHOM OOpAalieHNUH K HATJISIIHOCTH —
PHUCYHKaM U 4epTexKam.

O3HaKOMUTENBHO JaThb TeMbl: «TeopeMbl U J0Ka3aTelbCTBO. AKCHOMBI», «J/loka3aTenbCTBO OT
NpOoTUBHOTO», «CyIlIeCTBOBaHME W €JWHCTBEHHOCTh IMEPIEHAMKYIsipa K TpsMoi»y, «MeTtoxa
reoMeTpuueckux mect», «Meron yaBoeHHsT MenuaHe», «Teopema ajeca W TeopemMa O
MIPONOPLHOHAIBHBIX OTpe3kax», «lleHTp Macc TpeyronbHuKa», «l3MeHeHHEe TPUIrOHOMETPHUUECKUX
(yHkuuMii mpu Bo3pacTaHUU yriia», «POpMyJibl ISl paguyCOB BIHCAHHBIX M OMUCAHHBIX OKPYKHOCTEU
NPaBWIbHBIX MHOI'OYI'OJIbHUKOB», «YpaBHEHUE NpsAMoit», «JIBwkeHue», «CBOHCTBA IBUXKEHUS»,
«Teopema 0 NPOU3BEEHUU OTPE3KOB XOpPJH, TEOPEMBI O NPOU3BEIECHUU OTPE3KOB CEKYyIIHUX, TEOpEMa O
KBaJpaTe KacaTeJIbHOW.

Crnexyer yMEHBIINTH KOJWYECTBO YAacOB Ha m3ydeHue TeMm: «CmmMmerpudnsle Gurypsl. OCHOBHEIC
CBOICTBa OceBOU cuMMeTpum», «lleHTpanpHas cummeTpus», «llapanmensHeiii nepeHoc», «IloBopoT»,
«IIpeobpazoBanne momo6us. I[logoOme COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3amaddll Ha
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IIOCTPOEHHUE C MOMOLIBIO LUPKYJS U JIMHEHKW», «JleKkapTOBbl KOOpAMHATBI HA IJIOCKOCTH», «PemeHune
TPEyroJIbHUKOBY, «Ilogobue puryp.

BricBOOOIMBIIMECS Yackl UCIIOIH30BATH HA PEIICHNE 3a/1a9 U IOBTOPEHHE.

Bepoamnocms u cmamucmuxa

B cBs3m ¢ TeM, 4TO HMaHHBIA Kypc BBI3BIBACT HAMOOJIBIINE CIIOKHOCTH i oOydarommxcst ¢ 3IIP,
CBSI3aHHBIE CO CHMIJKEHHBIM YDPOBHEM Dpa3BUTHs CIOBECHO-JIOTUYECKOTO MBIIUIEHUSA, €ro H3y4YeHHe
JIOJDKHO CTPOUTHCSI Ha 6a30BOM ypOBHE M JOCTYIHOM JJIsl YUEHHKOB Marepuane. OCHOBHOE BHUMAaHUE
clefyeT YHAENUTh pasfenaM, CBSI3aHHbIMU C MOBTOPEHHEM MPOWIEHHOTO MaTepHana, YBEIUYUTh
KOJINYECTBO yIIPaXHEHUI U 3aJaHNN, CBA3AHHBIX C IPAKTUYECKOM NeATEIHbHOCTRIO 00YUYarOIIUXCS.
Heo6xonmnMo mepecMoOTpeTh coAep’kaHHe TEOPEeTHYECKOTO MaTepHala M XapakTep €ro H3JI0XKEeHHS:
TEOPETUYECKUI MaTepUal IPENOJHOCUTE B IIPOLECCE PEIICHUS 33124 U BBINOJHEHUS 3aJaHU HaTrJIsHO-
MPAKTUUECKOIO0 XapakTepa; HE TpeOOoBaTh BHIBOJA M 3allOMUHAHUS CIIOXKHBIX (DOPMYJ, PEIICHUS
HECTaHJApPTHBIX, TPYAOEMKHX 3aJaHuil. P Tem ciegyeT n3ydars B 03HAKOMUTEIBHOM IUIaHE.

Pacrmipenenenre BpeMeHH Ha H3YYEHHE TEM B TEUCHHE YYEOHOTO rofa CaMOCTOSTEIBHO OIPEIeIISICTCS
o0pa3oBaTeIbHON OpraHuzanueld W 3aBUCUT OT OCOOCHHOCTel rpynmnbl oOyuarommxcs ¢ 3[IP u ux
0COOBIX 00pa3oBaTEIbHBIX OTPEOHOCTEH.

Buael aesitenbHocTH oOydawimxest ¢ 3IIP, o0ycioBijieHHble 0CO0BIMH 00pa3oBaTelbHbBIMHU
NMOTPEOHOCTAMHM M 00ecleYrBaIOUIUEe OCMBICJCHHOEC OCBOCHHME COJAepKAHUM O00pa3oBaHUA IO
npeamery «MaremMaTHKa»

Conepxanue BHAOB  JAesiTelbHOCTH  oOyuwaromquxca ¢ 3I[IP  ompenensiercds uUX — 0COOBIMU
o0pazoBaTeabHBIMH MOTPpeOHOCTSIMH. [loMuMo mHpoko ucnonb3dyeMbix B OOIT OO0 o6mux I BeeX
00y4YarIIUXCsl BUIOB JICSITEIIBHOCTH CIICAYET YCHINTh BUABI JCSITEIBHOCTH CcelUGUIHBIC IS TaHHOU
KaTeropuu JieTel, oOecrieunBalomne OCMBICIEHHOE OCBOSHHE COAEPKaHUs OOpa3oBaHUS IO MPEaAMETY:
YCUJICHUE TIPEIMETHO-IIPAKTUYECKON NESITENIFHOCTH C aKTHBHU3AIMEel CEHCOPHBIX CHCTEM; UepeIOBaHHUE
BHUJIOB JI€SITEIBHOCTH, 3aICHCTBYIOIIUX Pa3/IMUHbIE CEHCOPHBIC CUCTEMBI; OCBOCHHUE MaTepHalia C OIOPOH
Ha aJTOPUTM; «IIOIIarOBOCTHY» B M3YyYEHHH MaTepHalia; WCIIOJIb30BaHHE JOMOITHUTEIHHON BU3YyalTbHOM
OIIOPHI (CXEMBI, IIIa0I0OHBI, OTIOPHBIC TAOIHIIBI); PEUEBOM OTYET O Mpollecce U pe3yIbTaTe AEsITeILHOCTH;
BBINIOJIHEHNE  CIIENHAIBHBIX  33JaHUi, O0O0ECHeYHBAIOMINX  KOPPEKIHIO  PEeryisiiuu  y4eOHO-
MT03HABaTEIbHON AESITEIHFHOCTH H KOHTPOJIb COOCTBEHHOTO PE3yibTaTa.

TemaTtuueckas U TepMUHOJIOTHYECKas JeKcuka coorBercTByeT OOIT OOO.

Jns obygatomuxcst ¢ 3I1P cymmecTBeHHBIM SIBISIOTCS IPUEMBI Pa0OTHI C JIEKCHYECKHM MAaTepHaioM II0
npeaMety. IlpoBomutcst chnernuanbHass paboTa MO BBEACHHUIO B aKTHUBHBIH CIIOBaph OOYYaOIIUXCS
COOTBETCTBYIOIIEH TepMHUHONOrUM. IM3ydaemble TEpMHUHBI BBOJSITCS Ha IOJHUCEHCOPHOH OCHOBE,
obs;3aTenTbHAa BH3yaslbHasl MOAJEPIKKA, AITOPUTMBI paOOTHI C OINpENEICHHEM, OIOPHBIE CXEMBI IS
aKTyaJU3aluu TEPMUHOIOTUH.

MecTto yueOHOro npeaMera «VMlatemaTuka» B y4eOHOM IJIaHe

B cootBercTBHE ¢ @enepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTeIFHBIM CTAaHIAPTOM OCHOBHOT'O O0IIIETO
oOpazoBanus y4ueOHBIH mnpenmeT «MaremaThKa» BXOOWUT B NpEeAMETHYIO oOmacTk «MaremaThka u
uHdpopmaTtuka» U sBIseTcs o00s3aTeNbHBIM Ui u3ydeHus. B 5-9 kmaccax yueOHBIH mnpeaMeT
«MaremaTrKa» TpaIUIMOHHO U3ydJaeTcsl B paMKaX CIEAYIOMNX YIeOHBIX KypCcoB: B 5-6 Kiraccax — Kypca
«Marematuka», B 7-9 kjaccaXx — KypcoB «AnreOpa» (BKIIIOUas SJIEMEHTHl CTAaTUCTHKH W TEOPHUU
BepositHOcTel) U «['eomerpus». Hacrosmielr mporpaMMoil BBOJUTCSI CAMOCTOSTENBHBINA YIeOHBIA Kypc
«BeposATHOCTh U CTaTUCTUKAY.

Hacrosiei nporpamMmMoi npeaycMaTpuBaeTCs BblIEJIEHUE B yYEOHOM IJIaHE Ha U3YUYSeHUE MaTeMaTHUKHU B
5—6 xmaccax 5 y4eOHBIX 9acCOB B HENEINIO B TEUCHHE KAXKIOTO rofga o0ydeHus, B 7—9 knaccax 6 yueOHBIX
4acoB B HEJICNIO B TEUCHUE KaXKIOr0 Tojga 00y4deHus, Bcero 952 y4eOHbIX Jaca.
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Conepxanue ydeOHOro nmnpeaMera «MaremaTuka», TIpelcTaBlieHHOe B Pabodeit mnporpamme,
cootBercTByeT @I'OC OOO, INpumMepHOH OCHOBHOK 00pa3oBaTeNbHON MpPOrpaMMe OCHOBHOTO OOIIEro
oOpazoBanus, I[IpuMepHON aganTUPOBAaHHON OCHOBHOI 00pa3oBaTEIBRHOW WIPOTrpaMMe OCHOBHOTO
o0111ero o0pa3oBaHus O0YYAKOIINXCS C 3aJIEPIKKOUM TICUXUYECKOTO Pa3BUTHUSL.

Illkona BOpaBe YBEIHYHUTH MPEIIOKEHHOE YHUCIO YYeOHBIX YacoOB Ha TEMEBI, TpeOyrommue Oomee
IUIATENIBHOTO wm3ydeHuss oOydaromumucs ¢ 3I1P, wim yMEHBIIUTH KOJWYECTBO YacOB Ha TEMBI,
n3ydaecMble Ha O3HAKOMHUTEIBHOM YypOBHE. J[lOIMyCTHMMO TakKe JIOKaJbHOE IepepaclpeicicHue |
IIEpECTaHOBKA DJIEMEHTOB COACPKaHWsI BHYTPH ITAHHOTO Kiacca. KoIWuecTBO MHpPOBEPOUHBIX pPadoT
(TeMaTH4yeckuif W UTOTOBBII KOHTPOJH KauecTBA YCBOCHHS YydeOHOro Marepuala) U UX THII
(caMocTOsITeTPHBIC M KOHTPOJBHBIC PA0OTHI, TECTHI) OCTAIOTCS Ha YCMOTPEHHUE YIUTEN. TakKe yIUTeIb
BIIPAaBE€ YBEIMYHUTH WM yMEHBIIUTH YHCIIO YYEOHBIX YacoB, OTBEIEHHBIX B pabouell mporpamMme Ha
0000IIeHNEe, TMOBTOPEHUE, CHCTEMATH3aIMI0 3HAHUW  OOydYaroluxcs. EINWMHCTBEHHBIM, HO
MIPUHITATTHATGHO BaXKHBIM KPUTEPHUEM, SBISICTCS TOCTIDKEHHE pEe3yNbTaTOB OOYUYCHHS, YKa3aHHBIX B
HaCTOsIIIEN TporpamMmme.

PABOYASI IPOTPAMMA
YYEBHOI'O KYPCA «MATEMATHKA». 5-6 KJIACCbI

eaun n3yuyenust yaeGHOro Kypca

[IpropUTETHEIMU LEISIMUA O0YyYCHUSI MAaTEMAaTHKE B 5—6 KJIaccax sSIBISFOTCS:

MpoAoIDKEeHHE (POPMHUPOBAHUST OCHOBHBIX MAaTEMaTHYCCKUX MOHITUN (HCIIO, BEIMYNHA, TE€OMETPUICCKast
¢urypa), obecrneunBaromIMX MOPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMaTHYE€CKOro OOpa3oBaHUs
00yJaroIIuXxcs;

pa3BUTHE HWHTEIUIEKTYyalbHBIX M TBOPYECKHUX crmocoOHocTer oOyuwaromiuxcs c¢ 3I1IP, mo3naBaTenbHOM
aKTUBHOCTH, UCCIEIOBATEIBbCKUX YMEHUN, HHTEpECAa K N3yYCHUIO MAaTEMATHKH;

noxseneaue oOywatommxcst ¢ 3[IP Ha gocTymHOM Uit HHUX YpOBHE K OCO3HAaHHMIO B3aMMOCBSI3H
MaTEMAaTUKH U OKPYKaIOIIEro MUpPA;

¢opmupoBanme  (PYHKIMOHANHHOH  MareMaTHYecKOW  TpaMOTHOCTH:  yMEHHS  pacIio3HaBaTh
MaTeMaTH4YecKkhue OOBEKThl B PEabHBIX YKU3HEHHBIX CHUTYyallUsX, MPUMEHITH OCBOCHHBIC yYMCHUS IS
pelIeHUsT TPaKTUKO-OPUEHTUPOBAHHBIX 3371a4, UHTEPIPETUPOBATh MOJIyUY€HHbIE PE3yIbTaThl U OLIEHUBATh
HUX Ha COOTBETCTBUE NNPAKTUYECKON CUTYyallUH.

OcCHOBHBIC JIMHUM COAEPXKaHUA Kypca MareMaTHKu B 5—6 Kjaccax — apudmerndyeckas u
reoMeTpuuecKasi, KOTOpPBIE pPa3BHUBAIOTCS MapajUIeIBbHO, KaXKIas B COOTBETCTBHH C COOCTBEHHOU
JIOTUKOW, OJHAKO, HE HE3aBUCUMO OJIHA OT JAPYroi, a B TECHOM KOHTAaKTe U B3auMoaeucTBuu. Takxke B
Kypce IPOUCXOIUT 3HAKOMCTBO C DJIEMEHTaMH areOphl U ONUCATEIIFHON CTaTHCTHKH.

H3yuyenne apupMeTHUECKOro Marepuana HAaYMHAETCS CO CHCTeMAaTH3allik W Pa3BUTHS 3HAHHUH O
HAaTypaJdbHBIX YHCHAX, IIOJYYEHHbIX B HadalbHOW 1mkoie. IIpum »5ToM coOBeplIEHCTBOBaHUE
BBIYUCIUTEIFHON TEXHUKA W (POPMHUPOBAHHE HOBBIX TEOPETHUYECKHUX 3HAHHI COUETACTCS C Pa3BUTHEM
BBIYMCIIUTEILHON KYyJIbTYPhl, B YACTHOCTH C OOYUYCHHEM MPOCTEHINM HpuéMaM MPUKUAKH WU OIEHKHU
pe3yiibTaToB BbIUMCiIeHH. M3yueHue HaTypaJbHBIX YHCEN HNPOJO0JDKAeTcsl B 6 Kjlacce 3HaKOMCTBOM C
HayaJbHBIMU NOHATUAMHU TEOPUHU INEITUMOCTH.

Hpyroéi KpymnHbIii OJOK B COAEpKaHUM apu(PMeTHUeCKOM JIMHUM — 3TO Apodbu. Hawano uzydeHus
OOBIKHOBEHHBIX W JIECITUYHBIX NpoOeli OTHEeCeHO K 5 Kiaccy. DTO IMEpBHI dTalm B OCBOSHHH NIPOOEH,
KOTJla MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJESIMHU, MOHATHUSIMH Tembl. [Ipu 3TOM paccmoTpeHue
OOBIKHOBEHHEIX Jpo0Oeil B MOIHOM O00BEME NPEAIICCTBYET HW3YUYCHHIO ACCATHYHBIX HOpOOel, dYTo
esiecoo0pasHo ¢ TOYKHM 3PEHHS JOTHKU H3JIOKEHWsI YMCIOBOM JIMHHWHM, KOTJa IpaBmia OSHCTBUU C
JIECITUYHBIMHU APOOSIMH MOXXHO OOOCHOBaTh YK€ WM3BECTHBIMU aJITOPUTMAMM BBITIOJIHEHUS] AEHCTBUI C
OOBIKHOBEHHBIMH NIPOOSIMH. 3HAKOMCTBO C JECATHYHBIMH APOOSMH PACIIUPUT BO3MOXKHOCTH IS
MMOHUMAaHUsI OOyYaromMMHUCS TPUKIAJHOTO MNPUMEHCHUS HOBOW 3allUCH TIpU HW3YYEHHH JAPYTHX
MpeAMETOB U IIPU NPaKTUUECKOM Hcoiab30BaHuU. K 6 Kilaccy OTHECEH BTOPOM 3Tall B U3yUE€HUHU ApoOeit,
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rIe MPOUCXOINUT COBEPIICHCTBOBAHNE HABEIKOB CPABHEHMS U IPeoOpa3zoBaHus Apo0eii, OCBOCHNE HOBBIX
BBIYUCIIUTEIBbHBIX QJITOPUTMOB, OTTAUYMBAaHUE TEXHUKU BBIYMCIEHWM, B TOM 4YHCJE 3HAYCHUU
BBIpOKEHUHN, COJIEPIKAIINX U OOBIKHOBEHHEBIC, U IECSITUYIHBIC IPOOH, yCTAHOBIICHUE CBSI3EH MEXXIy HUMH,
paccMoTpeHHe NpUEMOB peIICHHs 3amad Ha apobu. B Havane 6 kilacca IPOMCXOAUT 3HAKOMCTBO C
MOHSITUEM IIPOLICHTA.

OCOOCHHOCTBIO N3yYECHUS MOJIOKHUTEIBHBIX U OTPHULIATEIIFHBIX YUCET SBISIETCS TO, YTO OHU TAKKE MOTYT
paccMaTpuBaThCsl B HECKOIBKO 3TamoB. B 6 kiacce B Hauane usydeHus: Tembl «llojmoxuTenbHble U
OTpHUIIATEIIbFHBIE YHCIa» BhIAeHsIeTcs noarema «llemble wmcna», B paMKax KOTOpPOH 3HAKOMCTBO C
OTpUIAaTCJIbHBIMHX YUCIIaMU U )IeﬁCTBHSIMH C TIOJIOKUTCJIBbHBIMM W OTPHULATCIIbBHBIMU YHCIIaMU
MPOUCXOJUT Ha OCHOBE COAEPKATEIBHOr0 MOAX0Aa. DTO MO3BOMISIET HA TOCTYIIHOM YPOBHE ITO3HAKOMUTh
YYAITUXCS TPAKTHIECKH CO BCEMU OCHOBHBIMU IOHSITHUSMH TE€MBI, B TOM YHCJIC M C IIPaBHJIAMHU 3HAKOB
MIPU BBINIOJIHEHUH apU(METUUECKUX NeHCcTBUN. 3yueHne paluoHaIbHBIX YUCEN HA ’TOM HE 3aKOHUUTCS,
a OyZeT WpONOHKEHO B Kypce anreOppl 7 Kiacca, YTO CTaHET CHEAYIOIIUM IIPOXOIOM BCEX
MPUHIUIIHAIBHBIX BOIIPOCOB, TEM CaMbIM pas3ieieHre TpyAHOCTeH objieryaeT BOCHPHUATHE MaTepHana, a
pacripenienieHue BO BpEMEHH CIIOCOOCTBYET IPOYHOCTH IIPHOOPETAEMbIX HABBIKOB.

IIpn 00ydeHNN pEemIeHUIO TEKCTOBBIX 3a/1ad B 5—6 Kiraccax HMCHOJB3YIOTCS apu(PMeTHIecKue MPUEMBI
pewienusi. TekcToBbIe 3ajauu, pelraeMble IPU OTPaOOTKE BBIUMCIUTEIBHBIX HaBBIKOB B 5—6 Kilaccax,
paccMaTpUBaIOTCS 3a0a4H CICIYIONINX BUIOB: 3a/1a4M Ha OBIKEHUE, HA YaCcTH, HA IOKYIKH, HA paboTy U
MPOU3BOJAUTEIIFHOCTh, Ha IIPOLICHTHI, HAa OTHOIICHUS U mponopiuu. Kpome Toro, oOyuwarommecs
3HAKOMSTCS C HpUEMaMHU pEIIeHUs 3agad IepeOopoM BO3MOXKHBIX BapHaHTOB, ydarcs paborath C
nHOpMaImed, mpeIcTaBICHHOW B opMe TaOIUIl WA THATPAMM.

B paboueldi mporpamMme MpeaycMOTpeHO (GOPMHUPOBAHUE MPOMNEASBTUUYECKUX  alreOpandecKux
mpecTaBiIeHui. bykBa kKak CHMBOJ HEKOTOPOTO YHCIIA B 3aBHCUMOCTH OT MaTeMaTHIEeCKOTO KOHTEKCTa
BBOJUTCS IIOCTEIIEHHO. ByKBeHHasi CHMBOJIMKA IIMPOKO HCIIOIB3YETCS MPEXKAe BCETO ISl 3alIUCH OOIIMX
YTBEPKIACHUU W OpPeIOKCHUH, (OPMYJ, B YaCTHOCTH ISl BBIYHCIICHUS T€OMETPUYECCKUX BEIUYUH, B
Ka4eCTBE «3aMECTUTEIISD YHCIIA.

B kypce «MarteMatuku» 5—6 KJIacCOB MpeACTaBlICHA HATJIsAIHasl T€OMETPHsI, HAIIpABJIICHHAsS Ha pa3BUTHE
00pa3HOr0 MBIIUICHUS, TIPOCTPAHCTBEHHOTO BOOOpPaKEHUsI, U300pa3UTEIBHEIX YMEHUH. DTO BaKHBIN
9Tall B U3Y4YCHHUHN I'€COMETPUH, KOTOpLIﬁ OCYIICCTBJIACTCA HAa HATTTAAHO-TIPAKTHYICCKOM YPOBHE, OITUPACTCA
Ha HarjasgHO-oOpa3HOe MbINUIeHHe oOydJatomuxcs. bompmas posb  OTBOAWTCS —NPAaKTHYECKOM
NESITENPHOCTA,  ONBITY,  OKCIEPUMEHTY, MojenupoBaHuio. OOywarommecs  3HAKOMSITCS — C
reoOMEeTPUUECKUMU (PUTypaMu Ha IUIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(DUTYpaLUsMH,
ydaTcs Hu300pakaTh WX Ha HEJIWHOBAHHOW M KJIETYATOW Oymare, pacCMaTpHUBAOT HMX HPOCTCHIIIHE
cBoiicTBa. B mporecce u3ydeHHs HArJSIAHOM TIeOMETPUM 3HAHUSI, ITOIyYCHHBIE OOydJaloIMMUCS B
HA4aJIbHOM HIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCSL.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHO y4eOHOMY IIaHy B 5—6 Kilaccax HM3ydYaeTcs WHTSTPHPOBAHHBIN mpeaMeT «MaTeMaTHkay,
KOTOPBIN BKIIIOYAET apu(PMETHISCKUA MaTepuall U HarJsIHYI0 T€OMETPHIO, a TaK)Ke MPONESICBTUICCKUE
CBEJICHUS U3 alreOphl, S3JIEMEHTHI JIOTHKH M Hadayla OIUCATEIbHOW CTATHCTHUKH.

Y4eOHbI TTaH Ha U3yYSHUE MaTeMaTHKH B 5—6 Kilaccax OTBOJUT HE MeHee 5 yueOHBIX YacOB B HEJESIIO
B T€UEHUE KAXKJOI0 roja o0ydeHus, scero He MeHee 340 yueOHBIX 4acoB.

COAEP)KXAHUE YYEBHOTI'O KYPCA (ITO TOAAM OBYYEHMUA)
5 KJIACC
Hamypansnuie uucna u nyno
HatypanbHoe uncno. Psa narypansHbix uncein. Yucno 0. M300pakeHrne HaTypaJibHBIX YUCET TOYKaMH Ha
KOOPJIMHATHOM (YHUCIIOBOMN) TIPSIMOIA.
IlosunmonHass cucrtemMa CUHUCICHHS. Pumckas Hymepayus Kax npumep HenosUyuoHHOU CUCmeMbl
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cuucnenus’. JlecATHIHAS CHCTEMA CUUCIICHUS.
CpaBHEeHHE HaTypaJIbHBIX 4YHCEJ, CPaBHEHHWE HATypalbHbIX uYHucell C¢ HyJléM. CrocoObl CpaBHEHUS.
OKpyTJIeHHe HATyPaIbHBIX YHCEIL.
CroxeHue HaTypaJIbHBIX YUCEI; CBOMCTBO HYJIS MPH CIOXKEHUHW. BeluntaHue Kak AelicTBHe, oOpaTHOE
CIIOKEHUIO. YMHOKEHHE HaTypaJibHbIX YHMCeJI; CBOMCTBa HYJS U €IMHUIIBI IPpU yMHOXEHHH. JleneHue
Kak JeiicTBue, oOpaTHOE YMHOXXEHHUIO. KOMITOHEHTHI JEUCTBHUH, CBS3b MeEXay HuUMHU. [IpoBepka
pesyibTaTta apudmeTuueckoro naeuctBus. llepeMecTUTENbHOE M COUYeTaTesIbHOE CBOMCTBa (3aKOHBI)
CIIOXKEHUSI M YMHOXKEHHUS, PACHpeOeUmenbHoe C8OUCME0 (3AKOH) YMHOIICEHU.
Hcnonp3zoBanue OyKB Jjis1 0003HaAUSHHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alTUCH CBOWCTB apU(PMETHUSCKUX
JIEHCTBUU.
Henumenu u xpamuvie yucia, pasioxkeHue Ha MHoxutenu. [Ipoctele m coctaBHBIE umcna. [lpuznaxu
oenumocmu na 2, 5, 10, 3, 9. JleaeHne ¢ 0OCTaTKOM.
CrerneHb ¢ HaTypaJIbHBIM MOKa3aTeJIeM. 3alich YHCIia B BUIE CYMMEI Pa3psSIHBIX CIIaraeMbIX.
YucnoBoe BbhIpakeHUE. BpluncieHne 3HadYeHUM YHCIOBBIX BBIPAXKEHUI; TMOPSIOK BBIIOJIHEHUS
neiictBuil. Mcnonb30BaHME NOPU  BBIYMCICHUAX MEPEMECTUTEIIBHOTO M COYETATEJIbHOTO CBOMCTB
(3aKOHOB) CIIOKEHHSI U YMHOKEHUS, PACHPEOeaUMENbHO20 CBOUCBA YMHONCEHUSL.
Jdpoou
IIpencraBienre o IpoOH Kak croco0e 3alicu 9acTi BeTndnHbl. OOBIKHOBEHHBIC 1po0u. [IpaBuiibHbBIC U
HETIpaBUJIbHBIE NIpoOu. CMemiaHHasi ApoOb; MpEICTaBICHHE CMEIIAHHOW NpoOM B BHAEC HENPaBWIHHOM
IpoOM W BBIACIICHUE IS0 YacTH YHCiIa W3 HENpaBWIBHOUW npodu. M3o0pakeHue npobeld ToukaMu Ha
qUCIOBOU TIpsiMoii. OCHOBHOE CBOWMCTBO npodu. Coxpawernue opobeii. IIpusedenue opobu x HO8OMY
suamenamento. CpaBHeHUE ApoOeii.
CnoxeHHWe W BBIYMTaHUE JpoOciH. YMHOXEHHE W JeJICHHE JpoOei; B3amMHO-OOpaTHBIC JIpOOH.
Haxoowcoenue wacmu yenozo u yenozo no e2o uacmu.
Hecstnanas 3amucek npobeii. [Ipencrapienre necsITHIHON ApoOu B BUAC OOBIKHOBEHHOU. V300pakeHne
JIECATUYHBIX JPOOSH TOYKaMU Ha YUCIOBOU NpsiMoii. CpaBHEHHUE JIECATHIHBIX IPOOCH.
Apudmernueckue JeUCTBUS C AECATUUHBIMU NPOOsIMU. OKpyeieHue 0ecamudtvix Opooell.
PelreHue TeKCTOBBIX 33,124
Pemenne TEeKCTOBBIX 3amad apU(PMETHUECKHUM CIIOCOO0OM. Pewenue nocuieckux 3aoay. Pewenue 3aoau
nepebopom 6cex 603MONCHBIX apuarmos. VICTIoNb30BaHue TIPU PEIICHUH 3a/1a9 TaOJIHI] U CXEM.
Pemenne 3amad, comepkammx 3aBUCHMOCTH, CBS3BIBAIOIINE BEIIMYWHBI: CKOPOCTH, BPEMSI, PACCTOSTHUE;
1IeHa, KOJIMYECTBO, CTOMMOCTb. ENWHUIBI U3MEpeHUs: Macchl, 00bEMa, 1LIEHBI; PacCTOSIHUS, BPEMEHH,
ckopocth. CBsI3b MEXKIY SIUHUIIAMHA U3MEPEHUSI KaXKIOW BEITNINHEL.
Perierre oCHOBHBIX 3a71a4 Ha APOOH.
IIpencraBieHne JaHHBIX B BUIE TAOJHUII, CTOIOYATHIX JHATPAMM.

Harasanasi reomeTpust
Harnsnnasle nipenctaBieHus: 0 Gurypax Ha IUIOCKOCTH: TOYKa, OpsiMasi, OTPE30K, JIyd, Yrojl, JoMaHas,
MHOTOYTOJILHUK, OKPY>KHOCTB, KpyT. YT0J. [IpssMoii, ocTpsIif, Tymoi 1 pa3BEPHYTHIE YTIIEL.
JnrHa oTpe3ka, METpHYEeCKHe €IWHUIBI JUIMHBL. JITnHA JIOMaHOW, NepUMeTp MHOTOYTOJIbHHUKA.
H3mepenue u moCTpoeHUE YIIIOB C MMOMOIIBIO TPAHCIIOPTHUPA.
Harmsinaeie mpencraBieHust o (QUTypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; IPSIMOYTOJIBHUK, KBaJparT;
TPEYTroJIbHUK, O pagencmee uayp.
H3o0pakenue (puryp, B TOM YHCIE Ha KierdaTtoi Oymare. [locmpoernue xougueypayuii uz uacmeil
NPAMOU, OKPYICHOCMU HA HEAUHOBAHHOU U Kiemuamou Oymaece. VIcnonb30BaHUWE CBOWCTB CTOPOH U
YIJI0B OPSIMOYTOJIbHUKA, KBaJlpaTa.
IInomane mpsSIMOYTOJIBHUKA W MHOTOYTOJIBHHUKOB, COCTaBJICHHBIX H3 NPSIMOYTOJBEHHUKOB, B TOM YHCIIE
(uryp, n3o6paxEHHbIX Ha KJleT4aTol Oymare. EQMHUIBI H3MEpEeHHUs TUIOMIa u.
Haensonvie npedcmasnenus o npocmpancmeeHHviX ueypax. NpsmMo)20ibHbulll napaiieienuneo, Kyo,

]3HeCB " Jajaee KypCuBOM 0003HaYECHBI TEMBI, U3Y4YCHUE KOTOPBIX ITPOBOAUTCA B O3HAKOMUTECIIBHOM IIJIaHEC. ITenaror
CaMOCTOATECIIbHO OINPEACIIACT o0bem n3ydyacmMoro Mmarepuasia.
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MHo2oepannuru. H300pasicenue npocmeuwiux MHo2oeparHukos. Pazeépmru kyba u napannenrenuneoa.
Cosz0anue mooenel MHO20SPAHHUKOS (U3 OyMasu, nPoBOIOKU, NIACMUIUHA U OP.).
O6vém npamoyeonvHoco napanieienuneda, Kyoa. Eounuyvl usmeperus ob6wéma.

6 KIIACC

Hamypansnuie uucna

ApudmeTndyeckue ACHCTBUS C MHOTO3HAYHBIMU HATYPAIbHBIMH YHCIAMU. YWCIIOBBIC BBIPAKCHUS,
TIOPSIIOK AEHCTBUM, UCIIOIB30BaHNE CKOOOK. VCIonp30BaHNe IMPH BBIUUCIICHUSX MTEPEMECTUTEIIHFHOTO U
COYETATEJIbHOTO CBOMCTB CIIOKEHHUS M YMHOXCHUS, PACHPEOeNUmenbHo20 CEOUCMEA YMHONICEHUS.
OKpyTJICHHE HATYPaIbHBIX YUCEIL.

Henmurenn W XKpaTHBIE YHCTA; Hauborvwiuli obwull Oerumens U HauMeHbulee obuee Kpamuoe.
Jenumocms cymmol u npousgederus. Jlenenue ¢ 0CTaTKOM.

po6u

OOBIKHOBEHHAs IPOOL, OCHOBHOE CBOMCTBO APOOH, CoKpalieHue npoodeii. CpaBHEHHE U YIIOPSIOYNBAHUC
npoOeii. Pemmrenne 3amad Ha HaX0XKACHUE YaCTH OT IEJIOTO U IEJIOTO I0 ero yactu. [poOHoe Jnciio kak
pe3ynsTatr nenenus. llpencraBnenne necsiTHIHON IpoOu B BHAE OOBIKHOBEHHOHW APOOW W BO3MOKHOCTH
MPEJICTaBJICHUS OOBIKHOBEHHOU JAPOOU B BUAE AeCATHYHOMN. [lecsaTHaHbIC TpoOU U MeTpUUECKasi CUCTEMA
Mep. ApudMeTHdecKne NEHCTBHS W UYHCIOBBIE BBIPAXKEHHS C OOBIKHOBEHHBIMH MW IECSITHIHBIMU
IPOOsIMH.

OrHomrenue. [lemenne B maHHOM OTHOIIEHMH. Macwmab, nponopuus. [IpuMeHeHne pOnopIui mpu
peureHnu 3agad.

INonsitne mporieHTa. BhIYUCICHHE MPOIICHTA OT BEJIMYHWHBI M BEIMYHMHBI MO ¢€ MpOIeHTY. BripakeHue
MIPOLICHTOB ACCATUIHBIMU ApoOsMu. Pemenne 3amad Ha MPOIEHTHL. BripakeHNE OTHOIICHUS BETUYHH B
MPOIICHTAX.

Ionosrcumenvhvie u ompuyamenvHvle YUCIa

IlonoxurensHble ™ OTpHUHATenbHble uwncia. Llemble umcnma. Moodyas  uucna, ceomempuyeckas
unmepnpemayus mooyaa uucaa. HV300paxkeHHe 4YHCcel Ha KOOpJAMHATHOW mipsaMol. Hucnogwie
NPOMeIHCYMKU.

CpaBHeHI/IC YHUCCII. ApI/I(l)MeTI/ILIeCKI/IC I[eﬁCTBHﬂ C MOJIOKUTECJIbHBIMHU U OTPUIATCIIbHBIMU YUCJIaMHU.
[IpssMmoyToNBHAsT cUCTeMa KOOPOWHAT Ha IUIOCKOCTH. KOOpAMHATHEI TOYKH Ha IUIOCKOCTH, adcIucca U
opauHata. [locTtpoenue Touek u GUryp Ha KOOPAUHATHOM ITIOCKOCTH.

byxeennuvie gvipasricenusn

I[lpumenenne OyKB mJIg 3allCH MaTEMaTHYSCKUX BBIpaXXEHUW ©  TpemiokeHuil. CpoiicTBa
apupMeTHICCKUX JACHCTBUI. BYK6eHHble 8bIPAdNCEHUS U YUCT08ble NOOCMAHO6KU. ByKBeHHbIC paBeHCTBA,
HAaXOXXJICHHUE HEHW3BECTHOro KommoHeHTa. Dopmyinbel;  ¢GopMynsl mepuMerpa | IUIOMIAJH
MPSIMOYTOJIBHUKA, KBaJ[paTa, 00véma napaiieienuneda u Kyoa.

Peuwienue mexcmoeuix 3aoau

Pemenne TeKCTOBBIX 3amad apu(PMETHUESCKUM CIIOCO0OM. Peutenue nocuueckux 3aday. Pewenue 3a0au
nepebopom 8cex 803MONCHBIX BAPUAHINOG.

Pemenne 3amad, comeprkammx 3aBUCHMOCTH, CBSI3BIBAIOIIUX BEIHMYUHBI: CKOPOCTH, BPEMSI, PACCTOSIHUC;
[IeHa, KOJWYECTBO, CTOMMOCTBH; IPOU3BOAUTEIBLHOCTD, BpeMs, 00BEM paboThl. EguHWIBI H3MepeHus:
MacChl, CTOUMOCTH; PAaCCTOSIHHS, BPEMEHH, CKOpOCTH. CBs3b MEXIY CIHMHUIIAMU H3MEPEHUS KaKIOU
BEJTUIUHEL.

Pemienne 3a7a4, CBA3AHHBIX C OTHOUICHUCM, MPOMOPIHHOHAJIBHOCTHIO BCJIIMYUH, MMPOUCHTAMU, PCIICHUC
OCHOBHBIX 3a7a4 Ha JPOOH U IPOIICHTEI.

Oyenka u npuxkuoxa, okpyaietue pe3yibmamad.

Cocmagnenue 6YK8EHHbIX 8bIPANCEHUU NO YCA08UIO 3A0aYU.

IIpencraBmenne maHHBIX C MOMOWIBIO Ta0nun W auarpamMm. Crombuatple aUarpaMMbl: YT€HHE U
ocTpoeHUue. UTeHue KpyroBbIX JUArpaMM.

Haznaonasn zeomempus
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Harmsimasie npeactaBieHuss o ¢purypax Ha IDIOCKOCTH: TOYKA, MpsMasi, OTPE30K, JIyd, yToJj, JIOMaHasl,
MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTh, KPYT.
Bzaumnoe pacnonosicenue 08yx NpsAMbIX HA NAOCKOCMU, NAPAIENbHble NpsiMble, NePREeHOUKYIAPHbLE
npsimsie. VI3MepeHHne pacCTOSHUM: MEXIy ABYMsI TOYKAMH, OT TOYKH IO IPsSMOM; JUIMHA MapIIpyTa Ha
KBaJIpaTHOM CETKe.
M3mepenue U NOCTPOEHUE YIJIOB C IOMOLIBIO TPaHCIOPTHpa. BUABI TPEyroJbHUKOB: OCTPOYIOJIBHBIM,
NPSIMOYTOJIBHBIM, TYHOYTOIBHBIN; PaBHOOENPEHHBIN, PaBHOCTOPOHHUII. UeThIPEXYTOIbHUK, NPUMEPHI
4eTBhIPEXYTOIBHUKOB. [IpAMOYTroJbHUK, KBaJIpaT: UCIIOJIB30BAHUE CBOMCTB CTOPOH, YIJIOB, NUATOHAJICH.
H3o06pasicenue 2eomempuveckux puzyp Ha HEAUHOBAHHOU OyMaze ¢ UCNOIb308AHUEM YUPKYA, TUHEUKU,
yeonvHuka, mparncnopmupa. IlocTpoeHus Ha KieT4aTol Oymare.
Ilepumerp MHOTOyrONbHHUKA. [loHsATHME IDIOmAmM (UTYphHl; EAUHUNOBI W3MEPCHHS  IUIOIIAIH.
IIpubmkéHHOEe H3MepeHue Iiomanu (Guryp, B TOM YHCIIE€ Ha KBaApaTHOU cerke. [Ipubnuowcénnoe
uzMepeHue ONUHbL OKPYACHOCHU, NI0WAOU Kpyead.
Cummempus. YeHmpanbHas, 0cedas U 3epKalbHas cummempuu. llocmpoenue cummempuynsvix uayp.
Hacnsionvie npedcmasnenusi 0 npocmpancmeeHHvlx Queypax: napaineienuned, Kyo, npuzma, nupamuod,
Konyc, yuanuHop, wap u ceepa. Hzobpasicenue npocmparcmeennvix ¢gueyp. Ilpumepwvr pazeépmox
MHO202PAHHUKOS, yuaunopa u xowyca. Cozdanue moldeneil npocmpancmeenHvlx ueyp (uz oymaecu,
NPOBONOKU, NAACMUTUHA U OD.).
Touamue 06véma, eounuyvl usmeperus 06véma. OOvEM NPAMOY20IbHO20 napaiieienunedd, Kyoa.
PABOYAS NPOT'PAMMA

YYEBHOI'O KYPCA «AJITEBPA». 7-9 KJTACCbI
Iesu n3yyeHust yueGHOro Kypca
AnreOpa sIBIsI€TCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOW IIKOJIBI: OHA OOECIICYHBAET U3YUCHUE NPYTUX
JIUCIUIUINH, KaK €CTECTBEHHOHAYYHOI'0, TaK M T'YMAaHUTApHOIO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO IS
MPONOJKEHUsT oOpa3oBaHMS M B TIOBCEJHEBHOW JKM3HM. Pa3BuTHe y 0Oyd4alomWXcs HayYHBIX
MpeACTaBICHUN 0 MIPOUCXOKIECHUN
U CYIIHOCTH ajredpamdeckux aOCTpakiui, crnocobe OTpakeHUs MaTeMaTH4YeCKOll HayKoil sBIEHUNH U
MPOLIECCOB B MPHUPOJIC U OOIISCTBE, PO MAaTEMATHIECKOTO MOJIEIUPOBAHUS B HAYYHOM ITO3HAHUH U B
IIPAKTUKE CIIOCOOCTBYEeT (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUS UM KadeCTB MBIIUICHUS,
HEOOXOIMMBIX I aJlallTallii B COBPEMEHHOM (P POBOM ob1miecTBe. V3yueHne anreOpsl eCTeCTBEHHBIM
o0pazoM obecrieunBacT pa3BUTHE YMEHUS HaOIFO1aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JEHCTBUS U BBIBOJBI,
opmymupoBats yrBepxkIeHHs. OCBOCHHE Kypca aireOpsl OOECIeUMBaeT pPa3BUTHE JIOTHYECKOTO
MBIIIIEHNUS] OOYUarOIIUXCS: OHH HCIIOJIB3YIOT NESIYKTUBHBIC U MHIAYKTUBHBIC PACCy>KICHHS, 00001meHne
W KOHKpeTH3aluio, abcTparupoBanue u aHajoruto. OO0ydeHue anreOpe mpenrosaraeT 3HAYUTEIbHBII
00BEM CaMOCTOATENBHON AESTETBHOCTH O0yYalommuXcs, MO3TOMY CaMOCTOSITEIBRHOE pEIIeHHE 3amad
€CTECTBEHHBIM 00pa30M SIBIISIETCS pealu3aluei NesiTeIbHOCTHOrO NPUHIUIA O0yYeHUS.
B cTpykType mporpaMMbl yIeOHOTO Kypca «Airedpa» OCHOBHOH MIKOJEI OCHOBHOE MECTO 3aHUMAIOT
cozepKaTeIbHO-METOANYECKUE JUHUU: «Yucia U BBIUHCICHHUSN»; «ANreOpandyeckue BBIPAKCHUS»;
«YpaBHeHUs] U HepaBeHCTBa»; «DyHkium». Kaxnas M3 3THUX COAEPKATEIbHO-METOAUYECKUX JHUHHUH
pa3BHBaeTCsl Ha NPOTSDKEHHHM TPEX JET HM3YUYSHHsI Kypca, €CTECTBEHHBIM OOpa3oM IEepeIuieTasch |
B3aMMOJCHCTBYSI C JAPYTMMM €ro JHMHUSMH. B Xozne u3ydeHHs Kypca OOYydYarOIUMCS MHPUXOIUTCS
JIOTUYECKH pacCyXJaTh, MHCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM s3bIK. B  cBs3m ¢ 3TUM
11eJIeco00pa3Ho BKIIOYHUTH B MPOrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, IPOHU3BIBAIOIINE BCE OCHOBHEIC
pa3zmensl MaTeMaTHYeCKOro OO0pa3oBaHHWS M CIIOCOOCTBYIOIIHE OBJIAJICHHIO OOYYarolIMMHCS OCHOB
YHHBEPCAJIBHOTO MaTeMaTHIECKOTO sI3bIKa. TakuM 00pa3oM, MOKHO YTBEP)KAAaTh, UYTO COJACPKATEIHHON
U CTPYKTYPHOI 0COOEHHOCTBIO Kypca «Anredpay SBIsSETCs] €ro MHTEIPUPOBAHHBIN XapakTep.
Copnepxanue JsuHUM «Yucia W BBIUMCICHUSD> CIY)XXUT OCHOBOM JJI JaJbHEHIIEro U3y4YeHUs
MaTeMaTHKH, CIHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBIIUICHHUS, (GOPMUPOBAHHIO
YMEHHS TOJIb30BAThCS aJTOPUTMAaMH, a TaKKe MPHOOPETEHHIO MPAKTHYECKUX HAaBBIKOB, HEOOXOIMMBIX
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JUIsl IOBCETHEBHOM JKM3HH. PasBUTHE MOHATHSA O YKCIIE B OCHOBHOM LIKOJIE CBA3aHO C PAllMOHAIBHBIMU U
UppaLMOHAIBHBIMU YHCIaMU, (OPMUPOBAHUEM IPEICTABICHUI O NEHCTBUTEIBHOM 4YMCIIE. 3aBeplIeHUE
OCBOCHHS YUCIIOBOM JINHUM OTHECEHO K CTapleMy 3BeHy 00Iero oopa3oBaHUsI.

ConepxaHue nByX aireOpandecKux JHMHUH — «AnredpanyecKue BBIpaXCHUs» U «YpaBHEHUS U
HEpPaBEHCTBA» CIOCOOCTBYeT (OPMHPOBAHHIO Yy OOydJalOIIMXCS MaTeMaTH4ecKOTro  arlapara,
HEOOXOIMMOTrO ISl PEeIICHHsI 3a7a4 MaTeMaTHKH, CMEKHBIX IPEIMETOB U MPAaKTHKO-OPHEHTHPOBAHHBIX
3a7a4. B OCHOBHOI mIKojie yueOHBIM MaTepuall TPYHIHUPYETCS BOKPYI PAllMOHAIBHBIX BBIPAXKEHMI.
Anrebpa IeMOHCTPHpPYET 3HAYCHHE MAaTEMAaTHKH KakK sI3bIKa I TIOCTPOSHUS MaTeMaTHYIECKUX MoJelneH,
OINMCAaHUsI IIPOIIECCOB M SBJICHUN peanbHOro mupa. B 3amaun oOydeHus anrebpe BXOIAT TaKxke
JajgbHelIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIUMOTO, B YAaCTHOCTH, JUISI OCBOCHHS
Kypca wuHGOPMAaTHKH, W OBJAJCHHE HAaBBIKAMHM JETYKTHBHBIX paccyxiaeHui. IlIpeoOpaszoBanue
CHUMBOJBHBIX (DOpM BHOCHUT CBOM crenupuuecKuil BKJIaJ B pa3BUTHE BOOOpPaXKEHUsI, CIIOCOOHOCTEH K
MaTeMaTH4ECKOMY TBOPYECTBY.

Conepxanue (yHKIHOHAIBHO-TPA(QUUECKON JIMHUU HAIleJICHO HA MOJIyYEeHHE MIKOJIBHUKAMM 3HAaHMH O
(YHKIMAX Kak BaKHEWIIEeH MaTeMaTHYeCKOW MOJENH IS OMHCAaHUS M HCCIISIOBAaHHS pa3HOOOpa3HBIX
MIPOIIECCOB U SIBIICHWH B IpHUpoze U oOmiecTse. M3ydyeHne 3TOro marepuana CiocoOCTBYET Pa3BUTHIO y
00y4aroIUXCcsl YMEHHUSI HCIIOIb30BaTh pPa3jIMUHbIC BBIPA3UTEIbHBIC CPEACTBA S3bIKA MaTeMaTUKU —
CJIOBECHBIE, CHMBOJIMYECKHE, Ipadudeckne, BHOCUT BKJIAI B (hopMHUpOBaHME MPEICTABICHHUI O POJIH
MaTEeMaTUKU B Pa3BUTUU LUBUIM3ALUU U KyJIbTYpPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo y4yebHOMY IUIaHy B 7—9 Kjlaccax M3ydaeTcsl yUeOHBIM Kypc «Aaredpa», KOTOPBIH BKIIFOYAET
CIIETYIOIIFIE OCHOBHBIC Pa3/IelIbl conep kaHus: «Uucna U BEIUUCICHUD», AJIre0pandecKre BEIPaKSHUD,
«YpaBHEHHUS U HEPABEHCTBA», « DyHKLIUNY.

VY4eOHbBIH TUTaH HA U3yYCHHUE anreOpsl B 7—9 KilaccaX OTBOAUT HE MeHee 3 y4eOHBIX 4acOB B HEACIIO B
TEUYEHHUE KaXKJIOT0 rojila OOyUYCHUs, BCETO 3a TpH rojia o0ydeHus: — He MeHee 306 yueOHbBIX 4acoB.

COJEPKXAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYUYEHMUS)
7 KJIACC
Yucna u eviuucienusn
PanunonanbHble Yucaa
ApoOu 0OBIKHOBEHHBIE U JAECATUYHBIE, TIepexo] OT OAHOH (opMbI 3amucH JIpodeit Kk apyroi. IToHsTue
pamoHATBFHOTO YHCIA, 3aIIUCh, CPABHEHHUE, YIIOPSOOYNBAaHUE PAIMOHANBHEIX YHCETI. ApupMeTHdaecKue
JICUCTBUS C pallMOHAIBHBIMHM YHClIaMu. Perienne 3a1a4 U3 peaibHONW MPaKTUKA Ha YacTH, Ha APoOH.
CreneHb C HaTypaJdbHBIM ITOKa3aTeleM: ONpelesicHne, IpeoOpa3oBaHUE BBEIPAKCHUH HA OCHOBE
OTIPEIEIICHMSI, 3aITUCh OOIBIITNX YHCEIL.
ITpoueHTHI, 3a0UCh MPOLICHTOB B BHAE ApPoOM M ApoOM B BHUJE MPOILEHTOB. TpH OCHOBHBIE 3aJ1a4d Ha
MIPOLICHTHI, pEeIICHUE 32424 U3 peaIbHOM MTPaKTHUKH.
ITpumeHeHNE TPU3HAKOB ASIUMOCTH, Pa3JIOKEHHUE Ha MHOXKUTEIN HATypaJIbHBIX YUCEIL.
PeanpHBIC 3aBHCUMOCTH, B TOM YHUCJIE TIpSIMasi U 0OpaTHAs MIPOTIOPIIMOHATEHOCTH.
Anzebpauueckue sviparicenus
IlepeMeHHBIE, YUCIIOBOE 3HAYCHHUE BBIPAXKEHHUS C NEepeMeHHOH. JlomycTHMble 3Hauye€HUs TEePEMEHHBIX.
[IpencraBieHne 3aBUCUIMOCTH MEXXIY BEIIMUNHAMH B BHE (popMysl. Berancienns mo gpopmysam.
IIpeobpazoBanre OyKBEHHBIX BBIPAKCHUH, TOKIECTBEHHO PaBHBIC BBHIPAKCHUS, MIPaBUIIa TIPeoOpa3OBaHUs
CyMM U TIPOU3BEACHUH, IPaBUJIa PACKPBITHS CKOOOK U TIPUBEICHUSI IOJIOOHBIX CIIaracMbIX.
CBo¥icTBa CTENEHH C HATyPaJIbHBIM MOKA3aTEJIEM.
OpnowneHsl U MHOTOWIeHbl. CTeneHb MHOrowieHa. CloXKeHue, BbIYUTaHUEe, YMHOXEHUE MHOTOWIEHOB.
DopMyIBl COKpAIIEHHOTO YMHOXEHHS: KBaJIpaT CyYMMBI W KBaapar pasHocth. dopmyia pasHOCTH
KBaJpaToB. Pa3noxeHne MHOTOYWICHOB HA MHOXKHUTEIIH.
Ypaguenusn
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VYpaBHEHHE, KOPEHb YpaBHEHUSI, ITpaBUiIa IpeoOpa30BaHusl YPaBHEHUsI, PABHOCHJIBHOCTh YPAaBHEHHUMH.
JluneliHOE ypaBHEHUE C OJJHOM IEPEMEHHOM, YUCIIO KOPHEHN JIMHEWHOIO ypaBHEHUs, PELICHUE JIMHENHBIX
ypaBHeHUM. CocTaBiieHHEe ypaBHEHMI IO YCJIOBMIO 3aJaud. PelleHne TEeKCTOBBIX 3aJad C IOMOIIbIO
YpaBHEHUM.

Jlunetinoe ypaenenue ¢ 06ymsa nepemennvimu u e2o zpagux’. CucreMa IByX JMHEHHBIX YPaBHEHHH C
IBYyMsI TIepeMEHHBIMH. PemieHne cucrteM ypaBHEHHH CHOCOOOM TMOACTaHOBKH. IlpuMepsl pemieHus
TEKCTOBBIX 33J[a4 C IOMOIIBIO CUCTEM yPaBHEHUH.

Koopounamet u zpagpuku. @ynkuyuu

Koopaunarta toukum Ha npsamoi. YucioBble NpOMEXYyTKU. PaccrosiHMe MexIay IByMs TOYKaMM
KOOpPJMHATHOM NPsIMOM.

IIpssMmoyronpHasi cucTteMa KoopiauHaT, ocu Ox m Oy. Abcrucca W OpiMHATa TOYKH Ha KOOPJIMHATHOMU
mwiockoctu. IIpumMeps! rpadukos, 3anaHHbIX popMynamu. UreHue rpaMKoB pealbHBIX 3aBUCUMOCTEH.
Ionstue ¢dynkupm. ['paduk GyHkimm. CpoiictBa dyHkimi. JlnHeiHas ¢yHkums, e€ rpadwuk. ['padpuk
bynkuun y = kx + b. I pagpuueckoe pewenue nuneiinvix ypasHeHutl u CUCeM TUHELHbIX YPAGHeHUl.

8 KJIACC

Yucna u eviuucienus

Keanparaeiii xkopeHs u3 uucna. [lomamue o6 uppayuounanrbHom uucie. [lecamuunvlie APUOIUNCEHU
uppayuonanvrelx uucen. CBoHcTBa apupMETHUUYECKUX KBAJIpaTHBIX KOpPHEH W HX MPUMEHEHHE K
MpeoOpPa30BaHUIO YHCIIOBBIX BRIPKCHUH U BRIYUCICHUSM. /eticmeumenbrble Yucid.

CrernieHb C LEIBIM TTOKa3aTeseM u e€ cBoicTBa. CTaHAapTHAs 3aMCh YHCTIA.

Anzebpauueckue sviparicenus

KBanpatasiit TpEXwiieH; pa3iioKeHne KBagpaTHOTO TPEXUIeHa Ha MHOKUATEITH.

AnreOpandeckast npoOb. OcHOBHOE CBOMCTBO anrebpamdeckoil napobu. CrokeHue, BBIYHUTAHHUE,
YMHOXKCHUE, JeJIeHne anredpandeckux npooeii. ParmonansHble BRIpaXKEHUS U UX IpeoOpa3oBaHue.
Ypasuenusn u nepasencmea

KsanpatHoe ypaBHeHue, (hopMyia KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema Buema. Pemienue ypaBHEeHHH,
CBOISIIMXCS K TMHEHHBIM U KBaApaTHEIM. [IpocTeiimme qpoOHO-pariioHaIbHEIC YpaBHEHHS.

I'paguueckan unmepnpemayus ypaeuenuti ¢ 08yMs NEPEMEHHLIMU U CUCEM TUHEUHBIX YPAGHEHUL C
08ymsi nepemennbimu. [IprUMepsl pelIeHUsT CHCTEM HEIMHEHHBIX YPaBHECHUN C IByMs IIEPEMCEHHBIMH.
Pemnrenne TeKCTOBBIX 3a/1a4 anreOpandeckKuM Criocodom.

YucnoBble HEpaBEeHCTBAa M HUX cBoiicTBa. HepaBeHCTBO C 0JHON mHNepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JInHeHbpIe HEpAaBEHCTBA C OMHON mepeMeHHON. CHUCTEeMBbl TMHEHHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOM.

Dyuxkyuu

IMousatue ¢yHkmmu. OOnacTh OMNpeAeieHUs W MHOXXECTBO 3HadueHWW (yHkiuu. CriocoObl 3aIaHus
byHKUMiL.

I'padux ¢yskmun. UrteHwe cBoiicTB ¢yHKIHH 1o e€ rTpaduky. Ilpumepsl TpadukoB (QyHKINH,
OTpaXKaIoIIUX PealbHbIC TTPOIIECCHI.

DyHKIINA, OIKCHIBAIOIINE NPSIMYIO H OOpaTHYIO MPOIMOPIHOHAIBHBIE 3aBUCHMOCTH, HX TpadUKH.

@Oyukmun y = x%,y = X,y = Jx, y = " I'paguueckoe pewenue ypasnenuii u cucmem ypagHenuil.

9 KJIACC

Yucaa u ebl4UCeHUA

JledicTBUTEIbHBIE YHCJIA

ParoHalbHBIE YHCIIA, UPPAYUOHATbHBIE HUCILA, KOHeHUHble U OeCKOHeuHble Oecamuyhble Opoou.
MHnooicecmeo deticmeumenbHblX yuces, OelcmeumenbHble YUcia Kak 6ecKoHeunvle decsimuutvle Opoou.

23&6(3]) " [Jajee KypCuBOM O6OSH3.‘-ICHI)I TEMBI, U3YYECHUE KOTOPHIX IIPOBOAUTCA B OBHAKOMUTECIIBHOM IJIaHE. Heuaror
CaMOCTOSTEIBHO ONpPeACIsieT 00bEeM H3y4aeMOro Marepuaa.
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Bzaummno oonosnaunoe coomeemcmaue mexncoy MHOHCECMBEOM OCUCMBUMENbHBIX YUced U KOOPOUHAMHOLL
NPAMOL.

Cpasnenue OeticmeumenbHbix yucel, apugpmemudeckue 0eticmeaus ¢ 0elucmeumenbHbiMuy YUCIaAMU.
HN3mepenns, npudInKeHus, OlleHKU

Pa3smepsr 00BEKTOB OKPYIKAIOIIETO MHUPA, ITUTEIIBHOCTE MPOIIECCOB B OKPY KAIOIIIEM MHUPE.
[IpubmmkEnHoe 3HaYeHNE BEIUINHEI, TOYHOCTE NpuOmmkenns. Okpyriieane yncen. [Ipuknaka u oreHka
pe3yiabTaToOB BHIYHCIICHUI.

Ypasenenua u nepasencmea

YpaBHeHus ¢ 0AHOM NepeMEHHOM

JIuHeitHOe ypaBHeHMe. PenteHne ypaBHEHUN, CBOASAIIMXCS K JIMHEHHBIM.

KBanparnoe ypaBHenue. Perienue ypaBHeHHH, CBOASIINXCS K KBaJpaTHbIM. bukBaapaTHoe ypaBHEHUE.
Tlpumepul pewenus ypagnenuil mpemoeil U 4emeépmoil cmeneneli pas3iodiceHuem Ha MHOICUMENU.
Pemenne npoOHO-paniioOHATIBHBIX YPaBHEHHM.

Penrerne TeKCTOBBIX 3a/1a4 aNreOpandeckKuM METOIOM.

CucreMbl ypaBHeHUH

VYpaBHEHHE C ABYMS IIEPEMCHHBIMH W ero rpaduk. PemieHune cucreM JBYX JUHEHHBIX YpPaBHEHUM C
JIByMsI TIEpEeMEHHBbIMH. PelieHne cuUcTeM ABYX YpPaBHEHUM, OJHO M3 KOTOPBIX JIMHEWHOE, a JIpyroe —
BTOpOH cTeneHu. ['padudeckast HHTEpIpeTalns CUCTEMBI YPaBHEHHUH ¢ IBYMSI ITIEPEMEHHBIMH.

PenreHne TEKCTOBBIX 3a/1a4 alreOpandeckumM Crocobom.

HepaBeHncTBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOW IepeMEHHOW. PelleHne cucteM JIMHEWHBIX HEPaBEHCTB C
ogHoit mepemeHnHo¥. KBanpararie HepaBeHcTBa. | 'paduueckas WHTEpIIpeTanus HEPaBEHCTB M CHCTEM
HEPaBEHCTB C JIByMsl IEPEMECHHBIMHU.

Dyuxkyuu

Keanparununas ¢byHkuus, e€ rpaduk u cpoiictBa. [lapaborna, KoopIWHATHI BEpIIUHBI Napaboibl, OCh
CHUMMETpHUHU NapadoJIbl.

I'papuxu (G yHKIIHIA: y = kx, y = kx + b, y = x%

— k
y=Vx,y = ~, 1 X CBOHCTBA.

Yucnogwvie nocnedo0eamenvbHOCmU

OmnpenesieHyne U cNOCcoObI 3aJaHU YUCJIOBBIX NMOCJe10BaATEeIbHOCTEMN

IloHsiTHEe YHUCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IOCJIEIOBATEIRHOCTH PEKYPPEHTHON (GopMyIion u
(opmyItoit n-ToO YIEHA.

ApudmMeTnyeckasi 4 reoMeTpuyecKasi Nporpeccuu

ApudmeTudeckass W reoMmeTpudeckas mnporpeccud. DopMynbl n-TO 4WieHa apuGMETHYSCKON U
T€OMETPUIECKON MPOTPECCUN, CYMMBI TIEPBBIX /1 YICHOB.

H306padsicenue unenos apugdmemudeckol U 2eoMempuieckol npospeccuti mouKkamuy Ha KOOPOUHAMHOU
naockocmu. Jlunetinwiil u IkcnoneHyuanvholii pocm. CLodcHvle npoyeHmul.

PABOYAS MPOI'PAMMA
YUYEBHOI'O KYPCA «I'EOMETPUsI». 7-9 KJIACCbI

Ieaun n3yyeHust yueOHOro Kypca

OOmme menu wu3ydeHHss ydeOHoro kypca «['eomerpus» mnpeacraBiensr B I[IOOII OOO. Onm
3aKJIFOYAIOTCS, TPEXKIE BCETO B TOM, UYTO HA YpPOKaxX T€OMETPUU OOYYAIOMIMICA YUWUTCS IMPOBOIUTH
JIOKa3aTelbHbIE PAacCyXXJEHHS, CTPOUTHh JIOTUYECKHE YMO3AKIIOUYEHUs, JIOKa3blBaThb HWCTHUHHbBIE
YTBEPKACHUSI M CTPOHUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOIUTH PACCYKICHHUS «OT IIPOTHBHOTOY,
OTJIMYaTh CBOWCTBA OT IPU3HAKOB, (popmMynupoBaTh oOpaTHbIE YTBEpkAeHHS. B 0OydYeHHH YyMEHUIO
paccykaTh COCTOMT Ba)XKHO€ BOCIMTATEIbHOE 3HAYEHHE H3YyUYEHHS] T'€OMETPUH, MNPUCYIIEe HUMEHHO
OTE€YECTBEHHON MaTeMaTUYECKOH IIKOJIE.
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Bropoii nenpto u3yueHus reoMeTpum SABJISAETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELIEHUM Kak
MaTEeMaTH4YEeCKUX, TaK M TMPAKTUYECKUX 3aJay, BCTPEYAIOIIUXCS B PEWIbHON JKU3HU. ODTOMY
COOTBETCTBYET BTOpasi, BBIUYHUCIUTENbHAS JIMHUSA B U3YUEHUU T'€OMETpUHU B MIKOJe. I 3TOro y4uTento
peKOMEeHIyeTcsl HoaOupaTh 3aJadyd NPaKTHUYECKOTO XapakTepa ISl pacCMaTpPUBAEMBIX TEM, YYHUTh
00y4YarlIIUXCsl CTPOUTh MaTeMaTUYECKHE MOJIEIM PEaJTbHBIX JKU3HEHHBIX CHUTyallud, IPOBOJUTH
BBIYMCJIEHUS U OLIEHUBATh aJ€KBaTHOCTh IOJIYyUYEHHOTO pe3yibTara. KpaiiHe Ba)kHO MOAUYEPKUBATE CBSI3U
reOMETPHUH C JIPYTUMU MpeaMEeTaMH, MOTUBUPOBATH MCIIOJIB30BATh ONMPEAETICHUSI T€OMETPUIECKUX (PUTYDP
U TOHITUH, JEMOHCTPHPOBATh INMPHUMEHEHHE MONYYSHHBIX YMEHHH B (M3UKE M TEXHUKE. OTH CBS3HU
Hanbojiee SApKO BHUIAHBI B TeMax «Bektope», «TpUroHOMETpHUECKHE COOTHOIIECHMs», «MeTton
koopnuHaT» U «Teopema [Mudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ydyeOHOMY IIaHy B 7—9 Kitaccax u3ydaercst y4eOHbIil Kypc «I'eoMeTpus», KOTOPbIi BKIIFOYAEeT
CJeAyIoIIie OCHOBHBIEC pas3fienbl cojepxkanus: «[ eomerprudeckue GUrypsl U UX CBOMCTBay, «l3MepeHue
TEOMETPHYECKNX BEIWYMH», a Takke «J/lekapToBbl KOOpAMHATHI Ha INTOCKOCTH», «BekTopsny,
«JIBmxenus mockoctu» U «IIpeobpazoBaHust OO0 .

VYueOHBINM IUIaH NMpeaycMaTpPUBAECT U3yUEHHE IeOMETpUH Ha 0a30BOM YPOBHE, UCXOJs U3 HE MeHee 68
y4eOHBIX YaCOB B yUeOHOM TOJTy, BCETO 3a TPH rojia o0ydeHus: — He MeHee 204 JacoB.

COJEPKAHHUE YYEBHOI'O KYPCA (II0 'OAAM OBYUYEHMUAA)

7 KJIACC
HauanbHble MOHATUA TeOMeTpUU. Touka, mpsiMas, OTpPe30K, Jyd. Yroji. Buasl yrios. BepTukaibHble U
CMeXxHble  yribl.  buccektpuca  yrna. Jlomanas,  MHoroyroiabHuk. IlapamiensHocTh U

HEePIECHINKYIAPHOCTE NPSIMBIX.

Cummempuunvie gueypovl. Ocnosuvie ceoticmea ocesoil cummempuu’. TIpEMEPbI CUMMETPUH B
OKpY>KalollleM MUDE.

OcnosHvie nocmpoenust ¢ NOMOWbIO YUPKYJIA U TUHEUKU.

TpeyronpHuK. BbicoTa, MenuaHa, OWCCEKTpHca, UX CBOWCTBA. PaBHOOCApPSHHBIH W PaBHOCTOPOHHHUU
TpeyroJIbHUKHU. HepaBeHCTBO TpeyroiapHUKa.

CBolicTBa U NMPU3HAKU PAaBHOOEAPEHHOTO TPEYroabHUKA. [I[pH3HaKK paBEeHCTBA TPEYTOILHUKOB.
CpolicTBa W MNOpPU3HAKW TapajyleNbHBIX MpsiMbix. CyMma yTJoB TpeyroiabHUKA. BHenrHue yribl
TpEeyroJbHUKA.

IIpsmoyronbHBI TpeyrodbHUK. CBOWCTBO MEIHAHBI MPSIMOYTOJIBHOTO TPEYTOJIFHUKA, MPOBEIEHHON K
runoreHyse. IIpu3sHaku paBeHCTBA IPSAMOYIOJIBHBIX TPEYTIOJbHUKOB. IIpsMOYrojbHBIN TPEYTOJBHUK C
yraoMm B 30°.

HepaBeHcTBa B re€OMETpUM: HEPABEHCMEO mMpey2oibHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, Teopema o
OosbIIeM yriie U 6oJbIlIeii CTOPOHE TPEYTOJIbHUKA. IIepleHAuKyIsIp U HAKJIOHHAsL.

Teomempuueckoe mecmo mouex. buccekrpuca yrila U CEpeIUHHBIN MNEPHEHAUKYJSIP K OTpPEe3Ky Kak
reoOMETpHUUYECKHE MECTa TOYEK.

OKpy>KHOCTb U KPYT, XOpJa U JUaMeTp, UX CBOHCTBA. B3auMHOE pacnonokeHue OKPYKHOCTH U MPSIMOM.
Kacarenpnast u cexkymas Kk okpyxHocTH. OKpYy>KHOCTb, BIMCaHHasi B yroj. BnucanHas u onucaHHas
OKpY>KHOCTH TPEYTrOJbHHUKA.

8 KJIACC

Yetpipéxyronpauku. [lapamienorpamMm, ero Ipu3Haku U cBoicTBa. YacTHBIE CITydau MapauieIorpaMMOB
(IpsIMOYTOTLHUK, pOMO, KBaapaT), WX NpPU3HAKH W CBOWCTBa. Tpamenus, paBHOOOKas Tparenus, e
CBOWICTBA M MpU3HAKH. [IpIMOYTOJIbHAS TPATICIIUSL.

Memoo yosoenus meouanwl. [lenmpanvras cummempus.

33,&60}: " Jajaee KypCuBOM 0003HaYECHBI TEMBI, U3Y4YCHUE KOTOPBIX ITPOBOAUTCA B O3HAKOMUTECIIBHOM IIJIaHEC. ITenaror
CaMOCTOATECIIbHO OINPEACIIACT o0bem n3ydyacmMoro Mmarepuasia.
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Teopema Daneca u meopema O HPoONoOpyYuoHanbhvix ompesxax. CpegHue JIUHUU TPEYyTroJbHUKA U
Tpanenuu. Llenmp macc mpey2onpHuKa.

Tlooobue mpeyeonvruxos, Kod3gguyuenm nooodus. [pusnaxku nodobus mpeyeonrvHurxos. IlpuMeHeHne
O00MS NIPU PEIICHUH MTPAKTUYSCKUX 3a1ad.

CaoiicTBa IUIOmaneid reoMmerpudeckux ¢uryp. DopmMynsl A UIOMANH  TPEYTOJIBHHKA,
napajuiesorpamMma, pomoa u tpanenuy. OTHOIICHHE IO TTOI00HBIX (QHUTYD.

Brruncnenue miomaneil TpeyrojibHUKOB U MHOTOYTOJIBHUKOB Ha KJIeTdyaToil Oymare.

Teopema ITudaropa. [Ipumenerue TeopeMsl [Tudaropa npu penreHUH TPaKTHIESCKUX 3a70a4.

CuHyCc, KOCHHYC, TaHIGHC OCTPOro yria MpsSMOYTOJIBHOIO  TpeyroiabHuka. (OCHOBHOE
TPUTOHOMETPHIECKOE TOXKICCTBO. Tpuronomerpudeckue Gpyakuuu yrios B 30°, 45° u 60°.

Bnucannble M mEeHTpalbHBIE YTIIBI, YTOJ MEXIYy KacaTelIbHOM W XOpJAOW. YTIIBI MEXIy XOopAamMu |
CeKylIMMHU. BriMcaHHble U OINHUCAaHHBIE YETHIPEXYTOJBHUKH. B3auMHOE pachojio)keHue JBYyX
okpyxkHocTteil. Kacanue okpyxHocTel. OOmue KacaTeabHbIC K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanresc yrioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. DOPMYIIBI
MPUBEACHUS.

Pemenne tpeyromsHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PemreHme NMpakTHYeCKUX 3amad ¢
HCTIOJIL30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

Ilpeobpaszosanue nooodus. Ilooobue coomeemcmeeHHbIX IIEMEHMO8.

Teopema o npouszgedeHuu ompeskos xopo, meopemvl 0 NPOU3EEOCHUU OMPE3KO8 CEeKYUWUX, meopema o
Keaopame KacamenbHOU.

BekTop, mnmmHa (MOAYJIb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHBOIIOJIOXKHO HampaBICHHBIC
BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIMEpali HaJ BeKTOopaMH. PasnmokeHue
BEKTOpa II0 ABYM HEKOJUIMHeapHbIM BekTopam. Koopaunatel BekTopa. CkalsipHOE HOpPOU3BEIEHUE
BEKTOPOB, MPUMEHECHHUE JJISI HAXO0XKICHUS JUTMH U YTJIOB.

JlexapToBbl KOOpPAWHATBl Ha IUIOCKOCTH. YpagHuenuss npsamol W OKPYXKHOCTHU B KOOpPAMHATax,
IepecedeHre OKPYKHOCTEH U MPSIMBIX. MeToa KOOpANHAT U €T0 IPUMEHEHHE.

ITpaBunbHBIE MHOTOYTOJIBHUKHU. JITMHA OKpYKHOCTH. ['pajycHas M paauiaHHas mMepa yriia, BEIYHCICHUE
JUTUH OyT OKpy>kHOcTed. [lnomans kpyra, cCeKTopa, CEerMmeHTa.

Jleuosicenusi naockocmu U 8HYmMpeHHUe cummempuu Queyp (2nemenmapmusie npeocmasienus).
Ilapannenvnuoiii nepernoc. Ilosopom.

PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «<BEPOATHOCTDb U CTATUCTHUKA»
7-9 KJIACCBI
Iesn n3ydeHus yueOGHOro Kypca

B coBpemenHOM 1IH(PPOBOM MHUpE BEPOATHOCTH M CTATHCTHKA IMIPHOOPETAIOT BCE OOJBIIYIO0 3HAYNMOCTb,
KaK C TOYKH 3PEHMs NMPAKTUUECKUX IMPUIIOKEHHH, TaK U MX poJu B oOpazoBaHuu. Kakaplif uemoBek
ITIOCTOSTHHO TIPUHHUMAET pEIIeHHs Ha OCHOBE HMMEIOIIMXCS Yy HEero MaHHBIX. A Ii 0OOCHOBAaHHOTO
NPUHATHS PEIIeHHs B YCJIOBHSAX HENOCTaTKa WM M30bITKa MH(pOpManmuu HEOOXOAWMO B TOM YHCIE
XOpoLIO C(HOPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTUUYECKOE MBIIUIEHHE. VIMEHHO MO3TOMY OCTpPO
BCTaJIa HEOOXOIUMOCTh C(hOpMHpOBaTH y oOOydJaromMXcs, B TOM 4yucie oOydaromuxcs c 3IIP,
(yHKIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0 B ce0s B KadecTBE HEOTHEMIIEMOM COCTaBIISIOIICH
YMEHHE BOCHPHHHMATh W KPUTHYECKH aHAIM3HPOBATh WH(OPMALHIO, MPEICTABICHHYIO B Pa3JIMYHBIX
(opmax, TOHHMAaThb BEPOSATHOCTHBIM XapakTep MHOTHX pealbHBIX IPOIECCOB M 3aBHCHMOCTEM,
MPOU3BOJAUTh MPOCTEHIIINE BEPOATHOCTHBIE Pacy&Thl. 3HAKOMCTBO C OCHOBHBIMHU IpHHIMIAMU cOODa,
aHaJIM3a W IPEACTABJIICHHUS NAHHBIX U3 PA3TUYHBIX cdep KU3HU OOIIecTBa M rocyIapcTBa MpHOOIIaeT
00y4JarIuxcs K 00IeCTBEHHBIM HHTEpECcaM.

B ctpykType nporpaMmel yueOHOro Kypca «BepoATHOCTh U CTATUCTHKA» OCHOBHOM IIKOJIBI BbIIEJICHBI

Ctpanunua 16 13 39



CIeqyIomMe conepKarenbHO-MeTonuueckne mauHnn: «l[lpencraBienne MaHHBIX W ONHCATEIBHAS
CTAaTUCTHUKa»; «BeposITHOCTE»; «DIeMEHThl KOMOMHATOPUKNY; «BBeneHue B Teopuro rpadosy».
Conepxxanme nmuaNN «IlpencraBineHne HaHHBIX W ONMHCATEIbHAasl CTAaTUCTHUKA» CIYKUT OCHOBOH IS
(opMHupOBaHMsT HABBIKOB pPabOTHI C HHQpOpMAIMEH: OT YTEHHS M HHTEpIpeTanuu HHdOpMaIuu,
MPE/ICTaBICHHOW B TaONHIaX, Ha AUarpaMMax u rpadukax a0 coopa, IpeACTaBICHUS U aHAIN3a JTaHHBIX
C HCHOJIb30BaHUEM CTAaTHCTHYECKUX XapaKTepPHUCTHK CPEeAHUX W paccewBaHus. Pabotast ¢ IaHHBIMHU,
obOyuaromuecs ¢ 3I1P y4yaTcs CYUTBIBATH U MHTEPIPETUPOBATH JaHHbBIC, BBIBUTATh, ApTyMEHTUPOBATh U
KPUTHKOBATH MPOCTEUINIFE TUIIOTE3bI, Pa3MBIIUIATE Hal (aKTOpaMH, BHI3BIBAIONINMHU H3MEHYHUBOCTH, U
OLICHUBATh UX BJIHUAHHNC HAa paCCMAaTPUBACMbIC BEJIMYUHBI U IIPOLCCCHI.

HMHTYynTHBHOE MpEACTABICHUE O CIIy4ailHON W3MEHUHMBOCTH, HCCIEHOBAHHE 3aKOHOMEPHOCTEH H
TEHJCHIINH CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOHW MJIsi M3Yy4YE€HHUs] TEOPHU BeposTHOCTeW. boibiioe
3HaueHue s oOydaromuxcst ¢ 3IIP 3mech MMEIOT MPAKTUUECKHUE 3aJaHUS, B YACTHOCTH OIBITHI C
KJIaCCUIECKUMU BEPOATHOCTHBIMUA MOJICIISIMU.

IToHsaTHE BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBAono0o0us ciiydaitHoro coObiTus. [lpu n3ydeHnu Kypca
ob6yuaromuecs ¢ 3I1P 3HakoMATCSI ¢ OPOCTEHIIIMMHU METOAAMU BBIYUCIIEHUS] BEPOSITHOCTEH B CIlydalHBIX
SKCIIEPUMEHTAaX C PaBHOBO3MOXXHBIMHU JJIEMECHTAPHBIMH HCXOJAaMH, BEPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMY CTaBUTh U pelIaTh OoJiee CIOXKHBIE 3a1aul. B Kypc BXOAST Ha4aJIbHbIE MPEACTaBICHUS
O CIIyYaiHBIX BETMYNHAX U UX YHCIIOBBIX XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBIISIETCSl 3HAKOMCTBO oOyuarommxcs ¢ 3[IP ¢ MHOoxecTBamMu u
OCHOBHBIMHU ONEpalUsIMU HAJl MHOXXECTBAMH, PACCMATPUBAIOTCS MPUMEPbl IPUMEHEHUS NI PELICHUS
3a7a4, a TAaK)KEe UCIIOIB30BaHUS B IPYTHX MAaTEeMaTHUSCKUX Kypcax M YU4eOHBIX IIpeaMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax wusydaerca Kypc «BeposiTHOCTP M CTaTUCTHKa», B KOTOPBIM BXOIST pa3Jieibl:
«[lpencraBineHre  HJaHHBIX ©W  OIMCATENbHAs  CTAaTHCTHKa»;  «BeposTHOCTEY»;  «DIEeMEHTHI
KOMOWHAaTOpUKN»; «BBesieHne B Teoprro rpadoB».

Ha w3ydenue gaHHOro Kypca OTBOAMT 1 y4eOHBIN Yac B HENENI0 B TCUCHHUE KaXKIOro roja oOydeHUs,
Bcero 102 y4eOHBIX dJaca.

COJEPKXAHUE YYEBHOI'O KYPCA (IO 'OAAM OBYUYEHMUS)
7 KJIACC
IIpencraBmeHue AaHHBIX B BHUAE TaOJUIl, auarpamMM, TpauKoB. 3amoJHEHHUE TaOJNHIl, YTCHUC W
IIOCTPOCHHE JHarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHHe TpadUKOB pealbHBIX
npoiieccoB. M3Bieuenne wuHOOpMAIMKM W3 AUArpaMM M TaOJHI], HCIIOJIL30BAHUEC U HHTEPIIPETAIUS
JTAHHBIX.
OmnmcartenpHasl CTAaTUCTHKA: CpeaHee apudmeTrndeckoe, MeauaHna, pa3Max, HanOoJbpIIee 1 HaUMCHBIIIEEe
3HaYCHHS HaOOpa YMCIOBBIX JaHHBIX. [IprMepsI cily4yallHOW N3MEHIUBOCTH.
Cnyuwaunsiii  sKcnepumenm (onvtm) u crydaiinoe cobvimue. Beposmunocme u wacmoma. Ponv
MANOBEPOAMHBIX U NPAKMUYECKU OOCMOBEPHbIX cOobbimuli 68 npupode u 6 obwecmee. Monema u
U2panbHas KOCMb 6 meopuu 6eposmHocmert’.
I'pad, eepwuna, pebpo. Cmenenv eepwunvl. Yucno pébep u cymmapHas cmeneHv GepUiUH.
Ilpeocmaenenue o ceasnocmu epaga. Llenu u yuxnol. I[lymu ¢ epagpax. Ob6x00 epagha (diinepos nyms).
Ilpeocmasnenue 06 opuernmuposantnom epagpe. Pewenue 3a0au ¢ nomowwvio epagos.

8 KJIACC

IIpencraBiieHye TaHHBIX B BUJE TAOIUIL, THarpaMm, rpadukosB.

MHOXeCTBO, 3JIEMEHT MHOXKECTBa, MOJAMHOXecTBO. Omepaluyd HaJl MHOXeCTBaMH: OObeIUHEHUE,
nepeceuenne, gonoiHeHne. CBoOWCTBa  omepandid  HAJ  MHOXKECTBAMHU:  IEPEMECTUTEIBHOE,

43&6(3]) " [Jajee KypCuBOM O6OSH3.‘-ICHI)I TEMBI, U3YYECHUE KOTOPHIX IIPOBOAUTCA B OBHAKOMUTECIIBHOM IJIaHE. Heuaror
CaMOCTOSTEIBHO ONpPeACIsieT 00bEeM H3y4aeMOro Marepuaa.
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COYeTaTeNIbHOE, pacIlpeleNUTeNIbHOe, BKIIOYEHUs. lcmonp30oBaHue TrpauiIecKoro MpeaCcCTaBICHUS
MHOYKECTB JIJIsl OTIUCAHUS PEATBbHBIX MPOIECCOB U SIBIICHUM, TPY PELISHUH 3aa4.

Hszmepenue pacceusanusi Oanuwvix. Jlucnepcus u cmanoapmuoe OMKIOHEHUe YUCAI08bIX HAOOPOS.
Huazpamma pacceusanus.

DOneMeHTapHbIe COOBITUS cilydailHOro omnbiTa. CiyuaiiHbie coObITUs. BepostHocTH cOOBITHH. ONBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBEIMH COOBITHSIMU. CirydaifHBIN BBIOOP. CBA3b MEXAY MAIOBEPOSITHEIMA
U IPAKTUYECKHU JOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIISCTBE U HayKe.

Hepeso. Ceoilicmea Oepesbeg: eOUHCMBEHHOCMb NYMU, CYyWecmeoganue GUCAYell BepuiuHbl, C653b
MedHCOY YUCTOM 8epuiur U yuciom pébep. Ilpasuno ymnooicenus. Pewenue 3a0au ¢ nomowvio epaghos.
Ilpomusononooicnvie coovimus. [uacpamma Oiinepa. Obvedunenue u nepeceyeHue coObIMUIL.
Hecoemecmnuvie cobvimus. Dopmyna caoxcenus eeposmuocmeti. Ycarosnas eepoamuocms. llpasuno
ymuoorcenus. Hezasucumovie cobvimus. [Ipedcmaenenue sxcnepumenma 6 uoe oepesa. Peuwenue 3a0au
Ha HaxooicOenue 8eposIMHOCMeEll ¢ NOMOWbBIO 0epeda CYYatiHO20 IKChepuMenma, ouazpamm Jiliepa.

9 KJIACC

IIpencraBieHne AaHHBIX B BHAE TAaONHIl, AuUarpaMM, rpauKkoB, MHTEpIIpETalus NAaHHBIX. UTeHUE H
MOCTpOeHHe TabJIHII, TUarpaMm, rpadUKoOB MO peaaTbHBIM JaHHBIM.

IlepectanoBku u daktopuan. CodeTaHUs W YUCIO coueTaHUul. Tpeyeonvrux Ilackans. Pemienve 3amad ¢
HCTIONIb30BaHUEM KOMOWHATOPHKH.

Teomempuueckas eeposimuocmo. Cayuaiinwlii 6b100p MOYKU U3 PuUSYypbl HA NIOCKOCMU, U3 OMPE3KA U U3
Oyeu OKPYIHCHOCHU.

Hcnertanue. Yenex u Heynada. Cepust UCHIBITaHUM 10 mepBoro ycnexa. Cepust ucnelTanuii beprymm.
BepositHocTH cOOBITHI B cepuH UCTIBITaHUN bepHyum.

CrydaifHasi BeIMYMHA M pacIpeliejICHHE BEpOsSITHOCTEH. MaTeMaTH4yecKoe OXHIAHMEe U JUCIICPCHSI.
IIpumepsl MaTeMaTHUYECKOTO OXHUAAHUS KaK TEOPETUYECKOTO CpPEeIHEro 3HadeHUs BEJIUYHUHBI.
MaremaTtnyeckoe OXXUJIaHUE U AUCTIEPCHS CIIydallHOW BEJIWYHHBI «YHCIIO YCTIIEXOB B CEPUU HCIIBITAHUN
Bepuyim».

IMousaTue o 3akoHe OONBIIMX YHCE. V3MepeHHe BEepOATHOCTEH C MOMOIIBIO YacToT. Poykb U 3HadeHHe
3aKOHa OOJIBIIIMX YMCEN B IPUPOJIE U OOIIIECTRE.

IIpumepHbIe KOHTPOJILHO-U3MEPUTEIbHbIE MAaTEePHAJIbI

IlpoBeneHre OLIGHKA JOCTMIKCHHUH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS YYEOHOTrO IMpeaMeTa
MPOBOAUTCS B (GOpMe TEKyImero W pyOeKHOro KOHTPOJISI B BHUIE: KOHTPOJbHBIE pabOTHI,
CaMOCTOATCIbHBIC pa6OTI>I, 3a4CThbl, MAaTCMAaTUICCKUEC JTUKTAHTbI, IIPAKTHUYICCKUC pa6OTBI, NUCbMEHHBIHN
OTBET MO UHAWBHUAYAIBHBIM KapTOUYKaM-3aIaHHsIM, TECTUPOBAHHE.

st oOywaroruxcsi ¢ 3P Bo3MOXHO wW3MeHEeHUE (HOPMYITUPOBKH 3aJaHWl Ha «IIOLIATOBYIOY,
aJanTanuio IpeIaraéMoro O0O0ydaroleMycsi TECTOBOTO (KOHTPOJIbHO-OLIEHOYHOTO) MaTepuasa:
HCTIOJIF30BaHNE yCTHBIX W MUCHBMEHHBIX WHCTPYKIIUH, YIPOIICHUE JTUHHBIX CIIOKHBIX (OPMYIHPOBOK
MHCTPYKIIUH, PEIICHUE C OITOPOU Ha aJropuTM, 00pa3ell, UCIIOIb30BaHNUe CIIPABOYHON MH(POPMAIIUH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPE/IMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBaIMs K OOyYEeHHIO MaTEMAaTHKE U IIEJICHANIPAaBICHHON MO3HABATEIBHON IESITEILHOCTH;
MOBBIILICHUE YPOBHSA CBOSH KOMIETEHTHOCTH Yepe3 MNPaKTUUYECKYIO [eSTelIbHOCTh, TPEOYIONULYIO
MaTeMaTUYECKUX 3HAHUM, B TOM YHUCJIE€ YMEHUE YUUThCS Y APYTUX JIFOJEH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYallUIO, OBITh TOTOBBIM JCHCTBOBAaTh B OTCYTCTBHE TapaHTHU
ycnexa;
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criocoOHOoCTh oOyvatommxcsi ¢ 3[IP kK oco3HaHHIO CBOMX IE(PUIIMTOB W IMPOSBICHUE CTPEMIICHHUS K WX
NIPEOAOJIEHHUIO;

CIIOCOOHOCTH K CaMOPa3BUTHIO, YMEHHUE CTABUTH JOCTHUKUMBIC IICITH;

YMEHHE pa3IMdaTh y4eOHBbIE CUTYallMH, B KOTOPBIX MOXXHO ACHCTBOBATH CaMOCTOSTENIHHO, U CUTYyalllH,
TA€ CIeOyeT BOCIOJIb30BAThCS CHPABOYHOH HMHGOpManMed WIM JIpYyTMMH BCIIOMOTaTeIbHBIMHU
CpelCcTBaMUu;

CIIOCOOHOCTh NEPEHOCUTH IIOIYUYEHHBIE B XOJ€ OOy4eHHs 3HAaHUS B aKTyaJbHYIO CHUTyaluwoo (Ipu
pEUICHUH KUTEHCKUX 3a/1a4, TPEOYIOMNX MaTeMaTHISCKUX 3HAHUH );

CIIOCOOHOCTH OPUEHTHPOBATHCS B TPEOOBAHMSIX U MpaBUJIaX MPOBEACHUS NMPOMEKYTOUYHOH M UTOTOBOMU
aTTecTaluy;

OBJIaJICHIE OCHOBaMH (DMTHAHCOBOI1 TPaMOTHOCTH.

METANPEAMETHBIE PE3YJIBTATbI

Ognaodenue yHugepcaabHblMu y4eOHbIMU ROZHAGAMETbHBIMU OCUCMBUAMU:

YCTaHaBIIMBATh MPUYHHHO-CJICACTBECHHBIC CBSI3H B XOJC¢ YCBOCHHS MaTeMaTHUIECKOT0 MaTeprala;
BBISIBIIATE AS(QUITUT JAaHHBIX, HEOOXOIUMBIX ISl pEIICHUS OCTaBICHHON 3a/1a4u;

C MOMOIIBIO YYHTENSI BHIOMPATH CIOCOO PEIICHHS MaTEMaTHYECKOW 3ajadu (CpaBHUBATh BO3MOIKHBIC
BapWaHTHI PEIICHUS);

MIPUMEHSATH U ITPEOOPa30BBIBATh 3HAKH W CUMBOJIBI B XOJC PEIICHUS MaTEMaTHICCKUX 3a/1ad4;
yCTaHaBIMBATh HCKOMOE U TAaHHOE TIPU PEIICHUH MaTeMaTHUIeCKON 3a0a9u;

IIOHUMATh ¥ UHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IUIHBIX BUIOB B (OPM IIPEACTABICHUS;
WUTFOCTPUPOBATh pelaeMble 3a7jauu rpa)M4eCKUMHU CXeMaMu;

3¢ eKTUBHO 3aITOMUHATh U CHCTEMAaTH3UPOBATh HH(POPMAITHIO.

ITIOHUMAaTh U HCIIOJIB30BaTh MAaTEMAaTUYECKHUE CPEICTBA HATVIIAHOCTH (TpaduKu, TUarpaMmbl, TaOJHUIIBI,
CXEMBI U JIp.) ISl WUTIOCTPAINH, HHTEPIIPETAIlUN, apTyMCHTAIUM.

Ognadenue yHuGEpCANbHLIMU YUEOHBIMU KOMMYHUKAMUBHBIMU OCUCMEUAMU:

OPTraHU30BBIBATh YYEOHOE COTPYTHHYECTBO M COBMECTHYIO JCSITEIBHOCTh C YYUTEIIEM U CBEPCTHUKAMH B
Ipoliecce perieHus 3a1ad;

B3aMMOJICHCTBOBaTh M HAaXOIUTh OOIIMEe crocoObl paboThl; paboTaTh B TpyINe: HAXOAUTH OOIee
pelIeHne U pa3periaTh KOH(IMKTEI Ha OCHOBE COIVIACOBAaHHS IMO3WIHHA M y4ETa WHTEPECOB; CIIYIIATH
maptaEpa; GopMyIHpPOBATE, APTYMEHTHPOBATH U OTCTAUBATH CBOE MHCHUE;

MIPOTHO3UPOBATh BO3HUKHOBCHHE KOH(MIIMKTOB MPHM HAJIUYUU PA3HBIX TOYCK 3PEHUS W pa3peliaTh
KOH(IIMKTHI Ha OCHOBE y4€Ta MHTEPECOB U MTO3UIINN BCEX YIACTHUKOB;

apryMEHTHPOBAaTh CBOKO IO3HUIIUIO U KOOPAHUHUPOBATH €€ C MO3UIUSAMH HNapTHEPOB B COTPYIHUYCCTBE
IIpH BEIPAOOTKE OOIIEro PEIICHUs B COBMECTHOU NIESITENFHOCTH,

BBIIIOJTHATE CBOIO YacTh PaOOTHI, JAOCTHUTaTh KadeCTBEHHOTO pe3ylbTaTa M KOOPAWHHPOBATH CBOH
JIEUCTBUSI C APYTUMH WICHAMH KOMAaH]IbI,

OIICHUBATH Ka4eCTBO CBOETO BKJIAJa B OOMINHA MPOIYKT.

Ognadenue yHugepCanIbHbIMU YUEOHBIMU PECYAAMUCHBIMU OCHCMEUAMU:

CTaBUTH IIEJIHM, BEIOUPATh U CO34aBaTh aJTOPUTMBI ISl PEIICHUs YIeOHBIX MAaTEMAaTHIECKHUX MPOOIIeM;
IUTAaHUPOBATh M OCYIIECTBISTH JEATCIHHOCTD, HAIIPABICHHYIO Ha PEIICHUE 3aJa9 HCCIIEIOBATEIBLCKOTO
XapakTepa.

(opMyIHpOBaTE U yACPKUBATH YICOHYIO 3a7a4y, COCTABIIATH IUIAH U IMOCIIEIOBATEILHOCTD ACHCTBUIL;
OCYIIECTBIISITE KOHTPOJIb MO 00pa3ily ¥ BHOCHUTh HEOOXOIUMBIC KOPPEKTUBBI;

KOHTPOJIMPOBATH MPOLECC U PE3YyIbTAT YICOHOW MaTEeMaTHIECKON AEATSIIEHOCTH;

aJleKBaTHO OIICHUBATh IPABMIBHOCTh WM OIIMOOYHOCTH BEITIOJIHEHMS Yy4ueOHOW 3amaum, €&
OOBEKTUBHYIO TPYJAHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHHUS;

CIMYATh CIOCO0 IEWCTBHS U €ro Pe3yiIbTaT C 3aJJaHHBIM ATAJOHOM C LEJbI0 0OHAPY KEHUSI OTKIIOHSHHH U
OTJIMYUM OT 3TAJIOHA.

MPEIBUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEUICHUN YISOHOH 3a0a4u;
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IMIOHUMATh MIPUYHHEI, 10 KOTOPBIM HE OBLI JOCTUTHYT TPEeOYEeMBIil pe3ysIbTaT ACSTEIFHOCTH, ONPEACISITh
MO3UTHUBHBIC U3MEHEHUS U HAIlpaBJICHUS, TpeOyIOIIUe JajdbHeeil paboThl;
pETyINpOBaTh CIIOCOO BEIPAKEHHS SYMOLIHIA.

NPEAMETHBIE PE3YJIBTATBI

PesynpTaTsl ocBoeHUsT yueOHOTO npenmMera «MaTemaTuka (BKIO4as anredpy, reoMeTpHio, BEpOSITHOCTh
U CTaTUCTHUKY)», pacOpeiesieHHble MO rojam o0ydeHHUs, (HOpMYJIHUPYIOTCS MO MPUHLUIY J00aBJICHUS
HOBBIX pE€3yJbTATOB OT rofia K rojay, y»€ Ha3BaHHbIE B IPEAbIAYIIMX rofax MO3ULUH, KaK MpaBuio,
JIOCJIOBHO HE MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (Pe3yJIbTaThl 0YEPEAHOTO IOl 0 YMOIYAHHIO BKIIOYAOT
pe3ynbTaThl NPEAbIAYIIUX JIET).

IUVIAHUPYEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSI IPUMEPHOM PABOYEMN
IMPOI'PAMMBI KYPCA <MATEMATHKA)>
(ITO TOJAM OBYYEHMUA)
OcBoeHne ydeOHOTO Kypca «Maremartuka» B 5—6 Kjaccax OCHOBHOW IIKOJBI JOJDKHO 00ECIeYrBaTh
TIOCTIKEHHUE CIISAYIONINX IPEAMETHBIX 00pa30BaTeIbHEIX PE3YIbTATOB!

5 KJIIACC

Yucna u eviuucienus

OpueHTHpOBaThCA B TMOHATHAX M OINepUpoBaTh Ha 0a30BOM YpPOBHE TEpMHHaMH, CBS3aHHBIMH C
HATYpaJIbHBIMHU YHCIIAMH, OOBIKHOBEHHBIMU U IECSITUYHBIMH APOOSMHU.

CpaBHMBATh U yNOPSJOUYUBATH HATYPAJIbHBIC UHUCIIA, CPABHUBATH B MPOCTEHIINX CIIy4asX OOBIKHOBEHHBIE
JIpoOH, TECATHIHBIC IPOOH.

COOTHOCHTh TOYKY Ha KOOPAWHATHOW (YHUCIOBOW) TIPSIMOM C COOTBETCTBYIOIIMM €H YHCIOM U
U300pakaTh HATYPAJIbHBIE YUCIA TOYKAMHU HAa KOOPJAUHATHOHN (YUCIOBON) NPSAMOIA.

BemonasaTe apudpmMeTHyeckue AEWCTBUS C HATypaIbHBIMH UYHCIIAMH, ¢ OOBIKHOBEHHBIMH OPOOSMH B
MPOCTEUIINX CITydasiX.

BBITIOTHATE IPOBEPKY, IPUKUIKY PEe3yIbTaTa BEITUCICHUN.

OKpyTJIATE HAaTypajIbHBIC YHCIIA.

Pewenue mexcmosuix 3a0au

PemaTte TekcTOBBIE 3aauM apr(PMETHUYECKHM CIIOCOOOM M C MOMOIIBIO OPTraHW30BAHHOTO KOHEYHOTO
nepebopa BCceX BO3MOXKHBIX BAPUAHTOB (IIPH HEOOXOAUMOCTHU C HAIIPABJISIIOIIECH TOMOIIIBIO).

Pematp 3amaum, comepikaiire 3aBUCHMOCTH, CBSI3BIBAIONINE BEIMYHHEI: CKOPOCTb, BPEMsI, PACCTOSIHUC;
IIeHa, KOJIUYECTBO, CTOUMMOCTH (IIpU HEOOXOIUMOCTH C UCIIOJIb30BAHUEM CIIPABOYHOM HH(POPMAIIHH).
Hcnonp30BaTh KpaTKue 3allACH, CXEMBI, TaOJINIBI, 0003HAYEHHSI TIPH PELISHNH 3a/1ad.

Ilonmp30BaThCST OCHOBHBIMU CAMHUIIAMHM W3MEPEHUS: IIEHBI, MAaCChl; PACCTOSIHUS, BPEMEHH, CKOPOCTH;
BBIPAXKAaTh OJHU €IMHMIIBI BEIUUYMHBI uepe3 Jpyrue (Ipu HeoOXOAUMOCTH C OHOpPOH Ha CIPABOYHYIO
nHOpMaIHIo).

N3Bnekars uH(pOpMAIUIO, IPEeACTAaBICHHYIO B TabiauIle, Ha CTOJIOUAaTON auarpaMme, HHTEpPIIPETHPOBaTh
NpeICTaBICHHbBIE JAHHBIE, UCIIOIb30BaTh JaHHbIE IIPU PELICHUH 3a4a4.

Haznaonas zeomempus

Ilonp30BaThCA T€OMETPUUECKUMU MOHSTUSMH: TOYKA, NpsiMas, OTPE30K, Jyd, yrojl, MHOTOYTOJbHUK,
OKPYKHOCTB, KPYT.

IIpuBoauTh NpUMEPHI OOBEKTOB OKPYKAIOIIETO0 MHpPA, UMEIOMMX (POpMY H3yUEHHBIX T'€OMETPHYECKHUX
¢uryp.

Hcnons30BaTh TEPMHUHOJOTHIO, IPH HEOOXOAMMOCTH IO BH3YaJbHOM OMOpE, CBSI3aHHYIO C YIJIAMH:
BEpPIIMHA, CTOPOHA; C MHOTOYTOJbHUKAMU: yTOJI, BEpIINHA, CTOPOHA, JUArOHAJb, C OKPYXHOCTBHIO:
panmnyc, nuamerp, IeHTp.

N306paxaTh U3ydeHHbIE TeOMeTpHUUecKre (PUTyphl Ha HEJIMHOBAaHHON M KJIET4aTOM Oymare ¢ MOMOIIBIO
LUPKYJIS U JTUHENKH (IOCJie COBMECTHOTO aHAIU3A).
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HaxoauTh IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO JTUMHEHWKH, CTPOUTh OTPE3KH
3aJJaHHOW JJTMHBI, CTPOUTH OKPYKHOCTB 3aJTAaHHOTO paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHUKA, KBaJIpaTa JJISI UX MOCTPOCHUS, BBIYUCICHUS
IUTOIIAU U TIEPUMETPA.

Beraucnasare mepuMeTp W IUIOMANb  KBaApaTa, MPSIMOYTOJIbHHKA, (UTYp, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YHCIIe GUTYP, N300paKEHHBIX Ha KJIETYaTou Oymare.

ITosnp30BaThCSI OCHOBHBIMU METPUYCCKUMH CIMHUIIAMH H3MEPECHUs UIHUHBI, IUIOMIAIN; BBIPAXKATh OJHU
€JIMHULIBI BETUYUHBI yepe3 apyrue (Ipu HeoOXOAMMOCTH C OMOPOi Ha CIIPABOYHYIO MH(POPMALIHIO).
PacnosnaBare mapauienenwunen, KyO, HCIOJIB30BaTh TEPMHUHOJIOTHIO: BepIIWHA, pedpo rpaHb,
W3MEPEHUST, HAaXOIUTh U3MEPEHHUs Mapajuieienueaa, Kyoa.

Beruncnsate 00bEM Ky0Oa, napajuiesienuiena Mo 3aJaHHbIM H3MEpeHUsiM (C ONOpoil Ha allrOpPUTM
Y4eOHBIX ACHCTBUI), TOIB30BATHCS SIUHHUIIAME U3MEPEHUS 00bEMa.

Perate HecIOXKHBIC 33/1a4M HA U3MEPEHHE MEOMETPUYECKUX BEJIUYHMH B MPAKTHYECKUX CUTyauusix (Ipu
HEOOXOIMMOCTH C BU3yaJIbHON OMOPOW).

6 KJIACC

Yucna u évluucienus

OpHEHTHUPOBATHECSI B MOHATHSAX W ONEPHPOBAaTH Ha ©0a30BOM YpPOBHE TEPMHHAMU, CBSI3aHHBIMU C
pa3sIUYHBIMH BUJIAMH YHCEI M CIOCO0aMH WX 3allUCH, NMEePeXOJHTh (€CH 3TO BO3MOYKHO) OT OJHOM
(opMpBI 3amHcH YHCIa K IPYTOM.

CpaBHHBATh M YHOPSIAOUYMBATE IIEJIBIC YHCIA, OOBIKHOBEHHBIE U JECATHYHBIC APOOH, CPaBHUBATH UHCIIA
OJTHOT'O Y Pa3HbIX 3HAKOB.

BeimonHsATe apudMeTHUecKne NEHCTBHUS ¢ HATypPaIbHBIMH M LEJIBIMH YHCIAMH, OOBIKHOBEHHBIMU H
JACCATUYHBIMUAU I[pO6$[MI/I, TOJIOKUTCIIBHBIMHA U OTPULATCIIbHBIMU YHCJIaMU.

BpruucnsaTh 3HaU€HUS YUCIIOBBIX BBIPAXKEHUM, BBIIOIHATH MPUKUAKY U OLIEHKY pe3yJibTaTa BIYUCICHUH;
BBITIOJTHSTH IPEOOPa30BaHUS YUCIIOBBIX BBIPAXKEHHUI HA OCHOBE CBOHCTB aprU()METHYCCKUX JICHCTBUMA.
COOTHOCHUTh TOYKY Ha KOOPAWHATHOU NPSMOIN C COOTBETCTBYIOIIMM €M YHMCIOM M M300pakaTh 4uciia
TOYKaMHU Ha KOOPJAMHATHOM MPsIMOM, HAXOAUTh MOAYJIb YHCJIIA.

COOTHOCI/ITB TOYKHU B HpHMOyFOHbHOﬁ CUCTEME KOOpAHUHAT C KOOpAWHATAMUA 3TOU TOYKH.

OKpyTIATH LEJbIe YUCTIa U IeCITUIHBIE Ipoou (110 00pa3ily), HaXOAUTh MPUOIIKSHUS YHCEIL.

Yucnoevie u OyK8eHHblE BbIPAICEHU

OpueHTHUpOBaThCs B MOHATHUAX U ONEPHUPOBATh Ha 0a30BOM YPOBHE TEPMHHAMH, CBSI3aHHBIMU C 3aIUCHIO
CTCIICHW YHCJA, HAaXOAUTh KBanpaT W KyO dYWciia, BBIUHACIATH 3HAYCHUS IIPOCTEHIINX UHCIOBBIX
BBIPAKESHUH, COJIEPIKAIlNX CTETICHH.

ITonp30BaThcsi TpU3HAKAMU JOEJIUMOCTH (IPU HEOOXOAWMOCTH C ONOPOH Ha aJIropuTM MpaBuUIIa),
packiagpIiBaTh HaTypajlbHbIE YHCiia Ha IPOCThIE MHOKUTEIH.

Tlonvszosamuvcsa macuimabom, COCTABISTh MPOIMOPLUUHU U OTHOIICHHUS.

Hcnons3oBaTh OYKBBI JIsI OOO3HAYECHHUS YHCET MPHU 3alHCH MaTeMaTHYECKHUX BBIPAKCHUN, HAXOIUTH
3HAYCHMs] OYKBEHHBIX BBIPAXXCHMH, OCYIIECTBISAS HEOOXOAWMBIC MOJCTAHOBKH U IpeoOpazoBaHUs (C
OITOPOH Ha aJTOPUTM yIeOHBIX TEHUCTBHIA).

Haxonutbs HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoswix 3a0au

PemaTte MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a9d apU(METHISCKUM cIOCOOOM C OMIOpOi Ha BOIIPOCHKIH IIIAH.
Pemats HpOCTeﬁmHe 3aJa4Hu, CBsI3aHHBIC C OTHOIIICHHUEM, NpONnoOpPHHUOHAJIBbHOCTBIO BCJIUYHH,
MPOLIEHTaMH; PeLIaTh TPU OCHOBHBIE 3aJ1a4H Ha APOOU U MPOLIEHTHI.

Pemiars 3agaun, coneprkaniye 3aBUCUMOCTH, CBSI3bIBAIOLME BEJIMYMHBI: CKOPOCTb, BPEM:, PacCTOsIHUE,
IIeHa, KOJIMYECTBO, CTOMMOCTb; MPOU3BOJUTEIBHOCTb, BpeMs, o00bEMa padoOThl, UCHOIB3YS
apumerndeckne  ACHCTBHUS,  OICHKY, NPUKUAKY; TMOJB30BATBCA  COUHUIAMH  HW3MEpPCHHS
COOTBCTCTBYIOIIHUX BCJINYHNH.

CocTaBiaTh OyKBEHHbIE BBIPAKEHHUS 110 YCIIOBHIO 33JIa4d IIOCJIE COBMECTHOTO aHaJIN3a.
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W3Bnekath mHOOpMAIUIO, MPEACTABISHHYIO B TaOlHIax, Ha JIMHEWHOW, CTOIOYATOW WU KPYroBOH
JIarpaMmax, HHTepPIPETHPOBATh MPEICTABICHHBIC JaHHBIC, HCIIOJIH30BaTh IAHHBIC IIPU PEIICHUU 3a/1a4.
IIpencraBiasTe HHOOPMAITHIO C TIOMOIBIO TAOJIHIL, IMHEWHOH M CTOI0YATON JUArpaMM.

Haznaonas zeomempus

[IpuBoguTE IPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPA, UMEIOMMIX (POPMY H3yYCHHBIX T'€OMETPHUICCKUX
IUTOCKUX ¥ MTPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX 1 CHMMETPUIHBIX (QUTYD.

H306paxaTh C MOMOIIBIO LHUPKYJIsl, JTUHEWKH, TPAHCIOPTHPA HA HEIMHOBAHHON M KieT4aTol Oymare
U3y4YeHHBIC IUIOCKHE TeoMeTprIecKue GUTyphl B KOHPUTYpAITUN, CHMMETPUYHBIE (PUTYPHI.

Hmets mpencraBieHHEe O T€OMETPUYECKHUX IMOHSTHSX: PAaBEHCTBO (UIYp, CUMMETPHs, OCb CUMMETPHUH,
LEHTP CUMMETPHH.

Haxonute BeIWYMHBI YTJIOB HW3MEPEHHEM C IIOMOIMIBIO TPAHCIIOPTHPA, CTPOUTH YTIBI 3aJaHHOU
BEJIMYUHBI, MOJH30BAaThCS MPHU PEIICHUM 3aad rpagyCHONM MEpoil yIJIOB; paclio3HaBaTh HAa 4YepTEKaX
OCTPBII, IPSIMOU, Pa3BEPHYTHIN U TYIOU YTJIBI.

Brruunciasate JUINHY HOMaHOﬁ, NEPUMETP MHOT'OYT'OJIBHUKA, ITOJIB30BaThCA €ANHUIaMU U3MEPCHUA JIUMHBI,
BBIpaKaTh OAHU SIMHUIIEI U3MEPEHUSI JUTMHEI Yepe3 IpyTHE.

Haxonuts, ncnonb3yst 4epTEKHBIE MHCTPYMEHTHI, PACCTOSIHHS: MEXAY ABYMS TOYKAMH, OT TOYKH IO
MPSIMOH, JUTMHY MyTH HA KBAaJIPATHOM CETKE.

Beramcasate mnomans ¢GUryp, COCTaBICHHBIX W3 IPSIMOYTOJIBHHUKOB, WCIONB30BaTh pa3OueHne Ha
MPSMOYTOJIBHUKY, Ha PaBHBIC (PUTYPHI, JOCTPAUBAHHUE 10 MPSIMOYTOJIBHUKA; IOJIB30BAaTHCSI OCHOBHBIMU
SIMHAUIIAMH W3MEPEHHUS IUIOMIAIN;, BRIpAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOMIAAN depe3 apyrue (Ipu
HEO0OXOJUMOCTH C ONIOPOH Ha CIIPaBOYHYIO HH(OPMAIIHIO).

PacriosHaBaTh Ha MOJENAX W U300paXKCHUSAX MHUPAMHUAY, KOHYC, MWIHHIP, UCIOIb30BaTh
TEpMHUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAaHHE, pa3BEPTKA.

M300pakaTh Ha KJIeT4aTOi OymMmare MpsiMOYTOJIBHBIN MTapauIeIeUIeT.

Berauciasate 00bEM MPSIMOYTOIBHOTO TMapaUIelIeUIeia, Ky0a, MOJb30BaThCsI OCHOBHBIMH COUHHIIAMHU
U3MEpeHUsT 00BhEMA; BBIpXKATh OJIHM CIAUHHIBI H3MepeHUs oObEMa duepe3 apyrue (C omopoil Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

PemaTe HecnokHBIC 3a/1a9N HAa HAX0XKACHUE T€OMETPUICCKUX BETUYHNH B IPAKTHICCKUX CUTYAIHsIX (TIPU
HEOOXOIMMOCTH C BU3yaJIbHON OMOPOW).

IJIAHUPYEMBIE IPEJJMETHBIE PE3YJIbTATBI OCBOEHUSI IPUMEPHOI PABOYEN
MNPOI'PAMMBI KYPCA «AJITEBPA»
(ITO TOAAM OBYYEHMUSI)
OcBoenue yueOHOTO Kypca «AnredOpa» Ha YpOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS JOJKHO
0o0ecITeuYnBaTh NOCTIKEHUE CIIETYOIIUX IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

7 KJIIACC

Yucna u éviuucienus

BrImonHATh, codyeTass yCTHBIE M IMUCBMEHHBIC NMPUEMBI, apu(pMeTHIeCKHe NEHCTBUS C PalMOHAIBHBIMU
YUCIaMHU.

Haxonute 3Ha4YeHWsT 4YHCIIOBBIX BBIPAKECHHUH; MPHUMEHATH pPa3HOOOpa3HBIE CIOCOOBI W MPHUEMBI
BBIYMCIICHUS 3HAYeHUI APOOHBIX BBIPRXKEHHI, COIep KaIIX OOBIKHOBEHHBIE U JECSITHYHbIE TpOOH.
IlepexomuTe OT OxHON (OPMBI 3amMCH dYWcell K Apyroi (mpeoOpa3oBBIBaTh IECATHYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBCHHYIO
B JIECATHMYHYIO, B YacCTHOCTH B OECKOHEYHYIO IEeCITHUYHYIO ApoOb). CpaBHHMBAaTh W YIOPSAOYHBATH
pamroHaIBHEBIC YHCTIA.

OKpyTiTh YuCia.

BBITIOTHATE OPUKHUAKY U OIIEHKY Pe3yJIbTaTa BEIYUCIICHHI, OIICHKY 3HAaUYCHUH YHUCIIOBBIX BHIPAYKCHUH.
BrIONHATE ACHCTBUS CO CTENCHSMH C HAaTypaJdbHBIMU TOKa3aTeIsIMH (C OMOpOM Ha CHPaBOYHYIO
HHGOPMAIIHIO).
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[IpuMeHsITh IPU3HAKU JETUMOCTH, Pa3Io’XKeHNE HA MHOXKUTEIIN HATYyPATHHBIX YHCEN.

Pemate mpocreiiiue MpakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBSI3aHHBIE C OTHOIICHMEM BEJIUYUH,
MIPONIOPIIHOHAIBHOCTBIO BEIIMYNH, IIPOIICHTAMH; HHTEPIPETUPOBATh PE3yNIBTATHl PEIICHUS 3a1ad C YIETOM
OTpaHHUYCHHI1, CBSI3aHHBIX CO CBOHCTBaMHU paccMaTPUBAaEMBIX OOBEKTOB.

Anzebpauueckue sviparxicenus

OpHEHTHPOBATHECSI B MOHATHIX M ONEPUPOBATH HAa 0a30BOM ypOBHE alre0pandecKoil TEpMHHOJIOTHEH U
CUMBOJIUKOM.

Haxonuts 3HaueHNs OYKBEHHBIX BEIPAKEHHUH IIPHU 3aJaHHBIX 3HAYCHUSX ITEPEMEHHBIX.

BrimonHsATe peobpa3oBaHUs IENIOT0 BBIPAKCHUS B MHOTOWICH IPUBEACHUEM IOAOOHBIX CIIaraeMbIX,
pacKpbITHEM CKOOOK.

BBITIOTHATE YMHOKEHHE OTHOWICHA HA MHOTOYWICH M MHOTOWICHA HA MHOTOUICH, IPUMEHSTE (POPMYIIBI
KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTHU (C ONMOPOI Ha CIPaBOYHYIO UH(OPMAIHUIO).

OcCymIeCTBIATh pa3ioKeHUEe MHOTOYWICHOB Ha MHOXXHUTEIH C ITOMOIIBIO BBIHECEHUS 3a CKOOKH 0OIero
MHOXUTEJIS, TPYIIIHUPOBKU CIaraeMblX, IPUMEHEHU (HOPMYIN COKPAIIEHHOTO YMHOXKEHHS (C Omopoil Ha
CIIPaBOYHYIO MH(OpMaLHIO).

IIpumensTE IpeoOpa3oBaHUsI MHOTOWICHOB JJISI PEIICHUS Pa3IMYHBIX 337a4 U3 MaTEMaTHUKH, CMEKHBIX
NPEIMETOB, U3 PEaTbHON NPAKTUKHU.

Hcronp30BaTh CBOKWCTBA CTENEHEH C HATypaJlbHBIMH IMOKA3aTEJISIMHU TSI PpeoOpa30oBaHUs BhIpaKESHHUH (C
OIOPOH Ha CIIPABOYHYIO HH(POPMAITHIO).

Ypasuenua u nepagencmea

Pemars nuHelHBIE ypaBHEHHSI C OJHOW IEpPEMEHHOW, MPUMEHsI MpaBWjia MEepexoda OT HCXOJIHOTO
YPaBHEHUSI K PABHOCUIBHOMY eMy. [IpoBepsTh, SIBISETCS JIU YUCIO KOPHEM YPAaBHEHUSI.

Hwmets npencrasiieHne o rpapUIecKUX METOIax MPU PEIICHUHN JUHEHHBIX YPaBHEHUA U UX CHCTEM.
IlonOupatrs mnpuMepsl Map YHCEN, SBIAIONIUXCA pEHICHHEM JIMHEHHOrO0 YpaBHEHUS C ABYMS
MepEMEHHBIMU.

CTpouTs B KOOPOWHATHOW IUIOCKOCTH TpaduK IUHEHHOTrO YypaBHEHHUS C ABYMsI IIEPEMEHHBIMH;
MOJIB3YsICh 'Ppa()uKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucrteMBl ABYX JTWHEHWHBIX ypaBHEHUH C ABYMs IEpEeMEHHBEIMH, B TOM 4YHCIIe TpaduuecKu (c
OIIOPOM Ha aJITOPUTM yUEeOHBIX NEHCTBHUIA).

CocraBiars (MOCIE COBMECTHOTO aHAIM3a) U pellaTh JIMHEWHOE YpaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX
YPaBHEHUU MO yCIOBHIO 3a/1a4¥, HHTEPIIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H ITOTy9ICHHBIH
pe3ybTar.

Koopounamet u zpagpurku. @ynxkuyuu

N306paxkaTh Ha KOOPAWHATHOM MPsIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATaM, JIy4H,
OTPE3KH, HHTEPBAJIBI; 3aITUCHIBATh YHUCIIOBBIC IIPOMEXKYTKH Ha anreOpandeckoM sI3bIKE.

OtMedaTh B KOOPIAWHATHOHN IUIOCKOCTH TOYKH I1O 33JJaHHBIM KOOPAWHATAM; CTPOUTH Ipa(puKu TUHEHHBIX
¢ynkuumit. Crpouts rpaduk ¢pyHkuuu y = kx + b.

OnuceiBaTh ¢ MOMOINBIO (PYHKIHH HM3BECTHHIC 3aBUCHMOCTH MEXIY BEIHYMHAMH ([0 QITOPUTMY
y4eOHBIX  JEHCTBUH):  CKOPOCTb, BpeMsl, pAacCTOSHHE; II€HA, KOJIHMYECTBO, CTOMMOCTb;
MIPOU3BOIUTEIILHOCTD, BpeMs, 00hEM paboTHI.

Haxonuts 3HaueHne QyHKIINHN 10 3HAYEHUIO €€ apryMeHTa.

Ilonumare rpaduueckuii cmoco0 MOpeACTaBICHUS M aHauu3a MUHQopManuu; U3BIEKaTb U
HHTEPIPETUPOBATH HHPOPMAITUIO U3 TPa(PHUKOB PEaTHHBIX MIPOIIECCOB M 3aBUCUMOCTEH.

8 KJIACC

Yucna u évtuucienus

Hcnonp3oBaTh HayajbHBIE MPEJICTABIEHUS O MHOXECTBE JEUCTBUTENBHBIX YHUCEN JJii CpaBHEHUS,
OKpYTJICHUS M BEIYUCIICHHI; M300pakaTh JeHCTBUTEIBHBIC YHCIA TOYKAMHI HAa KOOPIWHATHOH MPSMOTA.
ITpumeHsTh MOHATHE apU(PMETHIECKOTO KBAJIPaTHOTO KOPHS;, HAXOJAWUTh KBaJApaTHBIC KOPHH, UCTIOIB3YS
Mpu HEOOXOAUMOCTH  KAJIBKYJSITOP, BBIIONHATH IPOCTEHIIHEe MpeoOpa3oBaHUsl  BEIPAKCHHUIM,
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CoJieprKallluX KBaJpaTHbIE KOPHU, UCIIOJIb3ys CBOMCTBA KOpPHEH.

Hcnonb30BaTh 3alUCH OOJIBIIMX U MAJIBIX YHCEN C IOMOIIBIO AECATUUHBIX Apobeil u creneHeit uncna 10.
Anzebpauueckue sviparxiceHus

IIpuMeHSITEP TNOHSITHE CTENEHU C IEJBIM II0Ka3aTeJeM, BBINOJHATH MPeoOpa3oBaHUSI BBIPAKEHUH,
COZIepIKaIINX CTENIEHH C IEJIBIM IoKa3aTelieM (C UCITOIb30BAaHNEM CIIPaBOYHONW HH(MOPMAIIHH).
BBITIOTHATE HECIIOKHBIE TOXICCTBEHHBIC IIPEOOpa30BaHUS PANMOHAIBHBIX BBIPAXKCHUHA Ha OCHOBE
MpaBui ASHCTBUN HaJ MHOTOUYJIEHAMH U aJireOpanyecKuMU ApOOsIMHU.

PacknanpiBaTh KBaApaTHBIA TPEXWIEH HA MHOXKUTEIH.

IIpumeHsTE TIpeoOpa3oBaHus BBIPAXKEHUH ST PEIICHUS Pa3INYHBIX 3a7ad U3 MaTeMaTHKH, CMEXHBIX
MPEIMETOB, U3 PEATbHON MNPAKTUKHU.

Ypasnenua u nepasencmea

PemaTte nuHeliHble, KBaJpaTHbIC YpaBHEHUsI (C MCIOIB30BAaHMEM CHPABOYHON HH(pOpMAIUU) U
pauroHanbHbIE ypaBHEHUS, CBOASAIIMECS K HUM, CUCTEMBI ABYX YPAaBHEHUU C ABYMS NE€PEMEHHBIMU.
ITpoBOmUTE IIpOCTEIINE UCCIENOBAaHUA yPAaBHEHUN U CUCTEM ypaBHEHUM, B TOM YHCJIE C IPUMEHEHUEM
rpaduYecKuX MpeACcTaBICHUN (YCTaHABIMBATh, UMEET JIM YPaBHCHUE HIIH CUCTEMa YPaBHCHUH PEIICHUS,
€CIIM UMEET, TO CKOJIBKO, H TIP.) C OIOPOH Ha aJITOPUTM YUCOHBIX JICHCTBHIA.

Ilepexonuts OT CIOBECHOH (opMyIUpoBKU 3agaun K e€ anreOpandeckol MOJEIN € IOMOIIBIO
COCTaBJICHUSI YPaBHEHUsI WJIM CUCTEMbl YPAaBHEHUM, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJla4y IIOJIy4YE€HHBIN pe3yJbTar.

ITpuMeHsTh CBOMCTBA YHMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OLIEHKH; pellaTh JUHEIHbIe HEPaBEHCTBA C
OHOM TIEPEMEHHOM M WX CHCTEMBI, J1aBaTh TIpadUUeCKyl0 WILTFOCTPAIIMI0 MHOXKECTBA pEIICHUN
HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkuyuu

OmnepupoBaTth Ha 0a30BOM ypoBHE (DYHKIIMOHAIBHBIC MOHATHS M S3BIK (TEPMUHBI, CHUMBOJIHYECKHUE
0003Ha4YeHMs); ONpENeNsATh 3HadeHHe (YHKIMM 110 3HAYEHHWIO apryMEHTa; OIpeneNsiTh CBOHCTBA
bynkum o e€ rpaduky.

Crpouts rpaduKu 31eMEHTapHbIX QYHKIMH BUaa , y =x%, y=x>,y =+x ,y= > OTHCHIBATE CBOMCTBa

9UCIIOBOM (yHKIUHU 1O € rpaduky (IIpu HEOOXOIUMOCTH C HAIIPABJISOIIEH ITOMOIIBIO).

9 KJIACC

Yucna u evtuucienus

CpaBHUBATH U YIIOPSIAOYMBATh pallUOHAIBHBIE U UPPAllMOHATIBHBIE YHCIIA.

BemonHsATe apudMeTndecKkue MSHCTBUSI ¢ PAlMOHAIBHBIMUA YHCIAMH, COYETass YCTHBIC M MHUCHMEHHEIS
MPUEMBI, BBIIIOJHATHh BHIYUCIIEHUS C UPPALlMOHAJIBHBIMU YUCIIaMU.

Haxonute 3HayeHHs] CTeNeHeil C LeabIMH MOoKa3aTels MU U KOpPHEH; BBIYMCIIATH 3HAUEHHUS YHCIOBBIX
BBIPKCHUM.

OxpyrisaTh ASWCTBUTEIbHBIC YUCIIA, BBITIOIHITh MPUKUAKY pe3yJibTaTa BRIYUCICHUN, OLIEHKY YHCIOBBIX
BBIPAKCHUM.

Ypasenenua u nepasencmea

Pemate nuHeiiHbIe W KBaJpaTHbIC YpaBHEHUs, YPaBHEHHUs, CBOJAIIMECS K HHUM, OpOCTeHIIne IpoOHO-
palnuoHaIbHbIE YPABHEHUS.

Pemrate mpocTedme CUCTeMBI JIByX JIMHEWHBIX YpaBHEHUW C ABYMSI MEPEMEHHBIMHU M CHUCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJHO YPAaBHEHHUE HE ABJISAECTCA JIMHEHHBIM (110 BU3YaJILHOM omope).

PemaTte mnpocreimme TEKCTOBBIE 3aJadd  ajlre0pandecKuM CIOCOOOM C IIOMOIIBIO COCTaBJICHUSA
YpaBHEHUSI UM CUCTEMBI JIByX YpPaBHEHHH C IByMs TI€pEMEHHBIMHU.

IIpoBOoaUTE IIpOCTEiiIINE UCCIEIOBAaHUS yPAaBHEHUN U CUCTEM ypaBHEHHUH, B TOM YHCJIE C IPUMEHEHUEM
rpadguueckux mnpeacTaBieHui (YyCTaHABINBATh, HMEET JIU ypaBHEHHUE WIIM CUCTEMa YPaBHEHUN pelIeHus,
€CJIM UMEET, TO CKOJIBKO, U TIP.).

PemaTte nuHEliHBIE HEpaBEHCTBA, KBaJApaTHBIE HEPABEHCTBA; H300pa)kaTh pEIICHHE HEPaBEHCTB Ha
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YHCIIOBOH MPSIMOM, 3aITMCHIBATh PEIICHHE C IIOMOIIBEI0 CHMBOJIOB.

Pemiate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIOYAKOIIME KBaJpaTHOE
HEpPaBEHCTBO; U300pakaTh PEIICHUE CHCTEMBbl HEPABEHCTB Ha YHCIOBOH IPSIMO, 3alICHIBATH PEIICHUE C
IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUN PA3IMYHBIX 3a7a4.

Dyuxyuu

PacnosnaBate  (QyHKUMH M3y4eHHBIX BUAOB. IloKa3piBaThb CXEMAaTUYECKH PACIOJIOKEHUE Ha
KOOPMHATHOM TIIOCKOCTH TpadukoB GyHKIm Buga: y =kx,y =kx+ b, ,y=ax’> + bx +¢,y=x>,y = Jx

, ¥ =~ B 3aBHCHMOCTH OT 3HAYCHUH KOA(PPUIIMECHTOB; OITUCEIBATH CBOMCTBA (PyHKITUH.

CTtpouts W H300pakaTh CXEMATHYECKH TpaUKU KBaJIPATHYHBIX (PYyHKIUH, OIHCHIBATH CBOWCTBA
KBaJpaTUIHBIX QYHKIIUH 110 UX rpadurkam.

Pacrio3HaBaTh KBaIpaTHUHYIO QYHKIUIO TT0 (hOopMyJie, MPUBOIUTE OIPUMEPHI KBAIPATUIHBIX (PYyHKIIUH U3
peabHO KU3HU, (PU3UKHA, TEOMETPHH.

Apughpmemuueckan u zeomempuueckas npozpeccuu

PacriozHaBaTh apupMEeTHIESCKYIO M TEOMETPUISCKYIO MPOTPECCHH TIPU Pa3HBIX CIIOcO0ax 3aJaHusl.
BBITIOTHATE BEIYUCICHHS C UCTOJIB30BaHUEM (OPMYJTI #-TO WICHA apu(PMETHIECKONH B T€OMETPUIECKOM
MPOrpeCcCHii, CYMMBI TIEPBBIX 7 YWICHOB (C OMOPOM Ha CIPABOUYHYIO HHPOPMAIIHIO).

Pematp 3amaum, cBsI3aHHBIE C YHCIOBBIMH IIOCIIEIOBATEIBLHOCTSIMH, B TOM YHCIE 3aJa4dl U3 PEalbHOM
JKU3HH (C UCTIOJIB30BAHUEM KAIIBKYJISTOPA, U(PPOBBIX TEXHOJOTHIA).

IJIAHUPYEMBIE IPEJJMETHBIE PE3YJIBTATBI OCBOEHUSI IPUMEPHOI PABOYEN
IMPOT'PAMMBI KYPCA «I'EOMETPUSI»
(ITO TOAAM OBYYEHMS)
OcBoenue yuyeOHOro kypca «l'eomeTpusi» Ha YpOBHE OCHOBHOI'O OOIIETo 0Opa3oBaHUs OJKHO
0o0ecITeYnBaTh NOCTIKEHUE CIIEIYOIIUX IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 KJIACC

PacniosnaBath W3y4deHHbIE TeOMETpHYECKHE QUTYPHI, ONpENeNsATh HX B3aMMHOE pPAacCIOJIOXKEHUE,
n300pakaTh TeoOMETpUYecKue (PUIyphl; BBITOIHITE YEPTEXKHU IO YCIOBHIO 3aadyu. V3mMepsaTs TUHEHHbIe
1 yIJIOBBIE BeTMYMHEI. PemaTh 3aaui Ha BEIYHCIICHUE JUTHMH OTPE3KOB M BEJIMYHH YTJIOB.

Jenate TpyOyro OLICHKY JIMHEHHBIX M YTIJIOBBIX BEIMYMH IMPEAMETOB B PEAJbHOM >KHU3HH, Pa3MEpoOB
MPUPOJHBIX 00BEKTOB. PasznuyaTe pasmMepsl 3TUX OOBEKTOB MO HOPSIAKY BEJIMUMHEI.

CTpouTh 4YepTexu K TeOMETPHUYECKHM 3ajadaM (C HMCIIOIB30BaHHMEM CMBICIIOBOH OIIOPHI: HAaBOJAIINE
BOIIPOCHI H/WJIM alTOpUTMa YYeOHBIX IEHCTBUIA).

[Tonp30BaThCsl TpPU3HAKAMHM pPAaBEHCTBA TPEYTOJIBLHHUKOB, WCIIOJIB30BAaTh TPHU3HAKHM M CBOMHCTBA
paBHOOEIPEHHBIX TPEYTOIBHUKOB MPH PEHICHUN 3a1a4.

IIpoBOAUTE JOKA3aTEIbCTBA HECIOXKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCsl TpPH3HAKAMH DPABEHCTBA MPSAMOYTOIBHBIX TPEYTOJHBHUKOB, CBOWCTBOM MEIWAHEI,
MPOBENEHHON K THIIOTEHY3€ MNPSIMOYTOJIBHOIO TPEYTOJIBHHUKA, B PELICHHH T'€OMETPHUYECKHX 3axad (c
HCIIOJIB30BaHUEM 3PHUTEIIHON HAIISITHOCTH /MM BepOaTbHOH OTIOPHI).

OmnpenensiTe MapajuIeNbHOCTh MNPSIMBIX C TOMOIIBIO YTIIOB, KOTOpBIE O0Opa3yeT C HHMH CEKyIlas.
OnpenensaTe NapaaieabHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUI OT TOUEK OJHOI MPsIMOU 110
TOYEK APYTOM MPSIMOU.

Pemrats 3aaun Ha KjeT4yaTol Oymare.

[IpoBOAUTE BBIYMCIEHUS W HAXOOUTh YWCIOBBIE M OYKBEHHBIC 3HAUEHHUS YIVIOB B T'€OMETPHUYECKHX
3a7a4ax C HCIOJIB30BAaHUEM CYMMBI YTJIOB TPEYrOJIBHUKOB M MHOTOYTOJIBHHKOB, CBOICTB YIJIOB,
00pa30BaHHBIX MIPU MEPECCUCHUN ABYX MapaJlICIbHBIX MPSAMBIX CEKylIeH. Pemats mpakTuyeckue 3agadu
Ha HaxO0XX/ICHHUE YTJIOB.

Hmets npencTtaBieHUE O MOHSATHE T€OMETPHIECKOTO MECTa TOUECK.
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DopMyIHUPOBATH ONPEACICHUS OKPY>XHOCTH U KPyTa, XOPEI U THaMeTpa OKPY>KHOCTH, ITOIB30BaTHCS UX
CBOMCTBaMHU. YMETh MPUMEHSITh 3TU CBOMCTBA IIPU PEIISHUH 3aJ1a4.

OpHEHTHPOBATHCSI B TOHATHSIX: ONHMCAaHHAS OKOJO TPEYTOJbHUKA OKPY>KHOCTB, ICHTP OIHMCAaHHOU
OoKpy>xHOCTH. OTIepUpOBaTh Ha 0A30BOM ypOBHE (paKTaMH O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA
MEepPEeceKaroTcs B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE MEPHEHIUKYJISIPHl K CTOPOHAM TPEYroJbHUKA
TIEPECEKar0TCs] B OJHOM TOUKE.

OpueHTupOBaThCsl B TIOHSTHUSIX W ONEpUpOBaTh Ha 0a30BOM YpOBHE: KacaTelibHas K OKPYXKHOCTH,
TeopeMa O MEePHEHINKYISIPHOCTH KacaTeIIbHON U paguyca, IPOBEIEHHOTO K TOUKE KaCaHMUSI.

HMMeTh npeAcTaBiIeHUE O MPOCTEUIIINX TEOMETPUUSCKUX HEPABEHCTB, UX MPAKTHYECKOM CMBICIIE.
ITpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE ITOCTPOEHHUS C HOMOILBIO [IUPKYJIS U JIMHEUKH.

8 KJIACC

Pacrio3HaBaTh OCHOBHBIE BHABI YETHIPEXYTOIHBHUKOB, UX DJIEMEHTHI, ITOJIB30BATHCS WX CBOMCTBaAMU NPH
pEIICHUU TeOMETPUUCCKUX 3aad.

OpHEHTUPOBATHCSI B MOHSITUU — TOYKHU MEPECEUCHUs] MEIHaH TPEyroJibHUKa (LIEHTpa Macc) B PEIICHUU
3a7ad.

BrnaneTs MoOHSATHEM CpEIHEH JIMHUM TPEYTrOJIbHUKA U TPANCIUU, PUMEHATh UX CBONCTBA MPHU PEIUICHUU
OpOCTEUIINX TreoOMEeTpUUEeCcKuX 3anad. MMeTs mnpencraBicHue o Teopeme Daneca U TeopeMe O
MPONOPLHOHANBHBIX OTPE3Kax, MHPHUMEHATh HX JUIS PEIICHHS IpaKTHYeCKHX 3adad (C Oomopod Ha
3PUTENBHYIO HATIISTHOCTD ).

IIpuMeHsITE IPHU3HAKHU MTOT00MUS TPEYTOJIHFHUKOB B PEIICHUH HECIIOKHBIX T€OMETPHIECKUX 3a7ad.
ITonb3oBaThes Teopemoii [Tudaropa miist peieHUs TeOMETPUIESCKUX U TPAKTHYCCKUX 3a]1ad.

BrnageTe moHATHSIMH CHHYCa, KOCHHyCa W TaHTEHCa OCTPOrO yIjia MPSMOYTOIBRHOTO TPEyTrOJbHHUKA.
TTonp30BaTHCS 3TUMU MOHATHSIMH JJIA PEIICHUA MPAKTUYCCKUX 3aaa4 (HpI/I HCO6XOJII/IMOCTI/I C OHOpOﬁ Ha
aJTOPUTM IIPaBUIIA).

Beraucnate  (pa3nu4yHBIME - ciocoO0aMH) (C  OMOpOW Ha CIPaBOYHYH HWHGMOPMAIMIO) IIIOMIAb
TPEYroJIbHUKA W IUIOIIAA MHOTOYTOJIBHBIX (uryp (mosb3ysch, TAe HEOOXOAUMO, KalbKYJISTOPOM).
[IpuMeHsITh TOTy4YeHHBIE YMEHHS B IPAKTHYECKUX 3aa4ax.

BJ'Ia,Z[eTI) MOHATHUAMHA BIHUCAHHOI'O W LCHTPAJIBHOI'O yrijia, UCIIOJIb30BaTh TCOPEMblI O BIIMCAHHBLIX YyIJaX,
yriiax MeXIy XOpIaMu (CEeKyIIUMH) U yTile MEXKAy KacaTelIbHON W XOPJOW MPH PEUICHUU MPOCTECUIIIIX
TeOMETPHYECKHX 3a7a4.

BnageTe  mOHATHEM  ONHCAHHOTO  YETHIPEXYrOJIbHUKA, MPHUMEHATh  CBOHCTBA  OMHCAHHOTO
YeTHIPEXYTOIBHUKA IPH PEIICHUH NPOCTSHITNX 3a/1ad.

IIpuMeHsITh MOJyYSHHBIC 3HAHUS HA MIPAKTHKE — CTPOUTh MaTeMaTUYECKUE MOJICIN ISl 3a/1a9 PealbHOU
)KH3HA W TIPOBOJIUTH COOTBETCTBYIOIINE BEIYHUCICHHS C MNPUMEHEHHEM IIOJ00US W TPUTOHOMETPUH
(TToNB3ysICh, TlIe HEOOXOAUMO, KUTBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpHUUCCKUE (PYHKIIMH OCTPHIX YIIIOB, HAXOJHUTh C UX MOMOIIBIO PA3IMYHBIE SIICMEHTHI
MPsIMOYTOJIBHOTO TPEYTOJbHUKA («pEIIeHUe NPSMOYTOJBbHBIX TPEYTOJIBLHUKOBY). HaxoauTs (¢ MOMOIIBIO
KaJIbKYJISITOpA) MJIWHBI ¥ YTIIBI TSI HETAOIUIHBIX 3HAYCHUH.

ITons3oBaThest ¢GoOpMyJiaMU TPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKHM TOXIASCTBOM IS
HAXOXXJICHHUSI COOTHOIICHUNA MEXIY TPUTOHOMETPUUECKHMH BelMUYWHAMU (C OMOpOW Ha CIPaBOYHYIO
WH(GOpMAILIHIO).

Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JIJISI HAXOXKJIEHUS PA3JIMYHBIX 2JIEMEHTOB TPEYTOJIbHUKA
(«pemieHne TPEYroIBHUKOBY ), IPUMEHSITh X IPH PEIICHUN MPOCTCHIIINX T€OMETPHISCKUX 3a/1ad.
Brnanets noHATHUAMH TipeoOpa3oBaHUsl MOAOOUS, COOTBETCTBEHHBIX SJIEMEHTOB MNOAO0OHBIX QUTYD.
Ilonp30BaTBCS CBOMCTBAMH MTOIOOMS IPOU3BONBHBIX (DUTYP, YMETh BEIYHCISTE IJIMHBI M HAXOIUTH YIIIBI
y momoOHBIX ¢uryp (MmO anropuTMy Yy4UeOHBIX JeicTBuii). I[IpuMmeHsTh cBoWcTBa MOIOOHS B
MMPAaKTUIECKUX 3a7adaX. YMETh IPUBOIUTH IPUMEPEI IIOJOOHBIX (GUTYP B OKPYKAFOIIIEM MHPE.
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Ilomp30BaThCs TeopeMamu (10 BH3YAIBHOH OMOpE) O HMPOU3BEACHHUU OTPE3KOB XOPJA, O MPOU3BEACHUH
OTPE3KOB CEKYIIUX, O KBaJgpaTe KacaTeJIbHOM.

Ilonp30BaThCA BEKTOpAMH, NMOHUMATH WX TCOMETPUUECKUNA M (DU3NUECKUA CMEBICI, NMPUMEHATH WX B
peIIeHHN TeOMETPUUYSCKNX U Qu3NUYecKuX 3ajiad. [IpuMeHSITh CKasIpHOE MPOU3BEICHUE BEKTOPOB IS
HaXO0XIEHUS JIMH U YTJIOB.

ITonp30BaThCcsi METOAOM KOOpPAMHAT Ha IIJIOCKOCTH, IPUMEHSTH €ro B PELIEHUM I€OMETPUYECKUX U
MPaKTUUECKUX 3a7a4.

BrnaneTes mOHATHUSMU NMPaBUWILHOTO MHOTOYIOJIBHUKA, JUIMHBI OKPYXKHOCTH, JJIMHBI AYTU OKPYKHOCTHU U
paIvaHHOW Mephl yIyla, yMETh BBIYHCIATH IUIONIAAh Kpyra M €ro 4acreil (¢ omopoil Ha CIpPaBOYHYIO
nHpopManuio). [[puMeHsITh TTOTy9YeHHBIC YMCHHS B MPAKTHYECKHUX 3aJadax.

Haxonute ocu (MM IEHTPHI) CUMMETPHUH (DUTYp, IPUMEHSITH IBIKEHHSI IUIOCKOCTH B IIPOCTEHIINX
CIy4Jasix.

ITpuMmeHATh nOMyUYEHHBIE 3HAHUS Ha NPAaKTUKE — CTPOUTh MaTeMaTHYeCKUe MOJEHU s 3a1a4 pealbHOU
’)KU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BBIUUCIICHUS C IPUMEHEHHUEM TTOJI00US] U TPUTOHOMETPUUCCKUX
byHKUHI (TIONB3YACH, TIE HEOOXOIUMO, KaJTbKYIISITOPOM).

TIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI IPUMEPHOM PABOYEN
IMPOT'PAMMBI KYPCA «BEPOATHOCTDb U CTATUCTHKA (IIO 'OAAM OBYUYEHUA)
IlpenmeTHble pe3ylbTaThl OCBOGHUSA Kypca «BeposTHOCTP H cTaTUCTHKa» B 7-9 Kiaccax

XapaKTePU3YIOTCs CIEAYOIUMHU YMEHHUSIMU.

7 KIIACC

Untats MHGOPMAINIO, MPEICTABICHHYIO B Tabinmax, Ha AuMarpaMMax; MpPEICTaBIIATH JaHHBIC B BHUJE
TabJINI], CTPOUTH AUArpaMMbl (CTOJIOMKOBBEIE (CTOJIOUATHIE) M KPYroBBIE) IO MAacCHBaM 3HaueHHH (C
HCIIOIB30BaHUEM 3PHUTEIIEHON HAIISITHOCTH W/MIIH BepOaTbHOH OTIOPHI).

OmnucelBaTh W HMHTEPIPETUPOBATh pEabHBIE YHCIOBBIE [aHHBIE, IIPEACTABJICHHBIE B TaOIMIAX, HA
JuarpaMmmax, rpadukax.

OpueHTHpOBaThCA B MOHATHIX M ONEPHPOBATh MMM Ha 0a30BOM YpPOBHE: cpenHee apu(pMeTHIecKoe,
MennaHa, HauboJbllee ¥ HauMEHbIIIee 3HAYCHUS, pa3Max.

HNmMeTs mnpencraBieHHe O CIy9alHOW W3MEHYMBOCTHM Ha TIpUMepax IeH, (U3NYeCKHX BeJWYHH,
AHTPOIIOMETPUYECKHUX TaHHBIX; UMETh MIPEICTaBICHNE O CTATUCTUIECKON yCTOMYNBOCTH.

8 KJIACC

N3Bnekars 1 nmpeobpa3oBbIBaTh HHGOPMALIMIO, IIPEACTABICHHYIO B BUAE TaOIUI, 1HarpaMm, IrpadrKoB;
MIPECTaBIATh TaHHBIE B BUJIE TaOJIUII, AMarpaMm, rpaduKoB.

OmnuceIBaTh MOCIIE COBMECTHOTO aHAIN3a JaHHBIE C MMOMOIIBIO0 CTATUCTHYECKUX IOKa3aTeJIel: CpeaHux
3HAYEHUI U Mep pacceuBaHus (pa3Max, JUCHEPCUs U CTAaHAAPTHOE OTKIIOHEHHUE).

HaxoauTps 9acTOTHI YHCIIOBBIX 3HAYCHHUI M 9aCTOTHI COOBITHI, B TOM YHCIIE TIO PE3yiabTaTaM H3MEpeHNH
1 HaOJIFOAeHUH (C UCIIOIB30BAaHUEM 3PUTEIBHON HATTIAIHOCTH M/WJIN BepOaIbHON OIOPEI).

HaxoauTe BepOsSTHOCTH CIy4ailHBIX COOBITHH B ONBITaxX, 3HAas BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHH, B
TOM 4YHCJIE B ONBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU (C HCIIOJIB30BAaHHEM
3pPUTEIBLHON HATJISIAHOCTH W/WJIM BepOaIbHON OMOPHI).

HNmets mpexncraBieHue O TpauUecKHXx MOMAENSIX: NEPEeBO CIyYalHOrO 3KCIIEPUMEHTAa, IHarpaMMBbl
Oitnepa, 4ucioBas nNpsiMas.

OrneprpoBaTh MOHATHSAMH Ha 0a30BOM YPOBHE: MHOXXECTBO, ITOJIMHOXXECTBO; BBITTOIHATE ONEPANH HaJ
MHOXKECTBAMH: OOBEIMHEHHE, IIepecedeHne, JONOJHEHNEe; IEePEeUNCIIATh DJJIEMEHTHl MHOXKECTB;
MPUMEHSTH CBOMCTBA MHOXECTB (C UCIIOIB30BAaHUEM BU3YaJIbHOM OMOPHI).

HNmeTts nipeacTaBieHne o rpadUuecKoOM IPEICTaBICHIE MHOXKECTB M CBSI3eH MEXTy HUMH ISl OITHUCAHUSA
IIPOILIECCOB U SIBJICHUI, B TOM YHCJE IIPU PEIICHUH 3a/1a4 U3 APYTUX YISOHBIX IPEAMETOB H KYPCOB.
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9 KJIACC

HsBnekarr 1 npeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B Pa3IUYHBIX HMCTOYHHUKAX B BHUJIC
TaOJIHIL, THarpaMM, TpauKoB; IPEICTaBIIATh JaHHBIC B BUJIC TA0JUII, JUArpaMM, rpa)uKoB.

Pemate mpocreiiiiue 3agadd OpPraHU30BaHHBIM MEPEOOPOM BapUAHTOB, a TaKXKE C HCIOJb30BaAHHUEM
KOMOWHATOPHBIX MPAaBUJI U METOJIOB.

Hmets mpencraBieHne o0 OMMcaTEIBHBIX XapaKTEPHUCTHUKAX IS MACCHBOB YHCIIOBBIX JAHHBIX, B TOM
YHCIIe CPeIHUE 3HAUCHUS U MEPhl PACCCHBAHUSI.

Haxonuts 9acTOTHI 3HAYECHUH M YaCTOTHI COOBITHS, B TOM UHCIIE TIONB3YSICH PE3yJIbTaTaMH ITPOBEIEHHBIX
“3MepeHnii U HaOIroAeHUH (C OOpOoU Ha CIIPaBOYHYIO MH(GOPMAIIHIO).

Haxonute BEpOSITHOCTH CIy4aHHBIX COOBITMA B H3YyYCHHBIX OIBITaX, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTapPHBIMU COOBITHSIMU, B CEPHSIX HUCHBITAHUN JO MEPBOrO yCIIEXa, B CEPHIX
ucnelTanul bepuymu.

HNwmets nipeacTaBieHne O CIIydaifHON BEIMYWHE U O PACIIPEACIICHUN BEPOSITHOCTEH.

HMeTh mpeacTaBiieHHE O 3aKOHE OOJIBIIMX YHCET KakK O MPOSBJICHUHA 3aKOHOMEPHOCTH B CIydaiiHOM
W3MEHYHBOCTH M O POJIH 3aKOHA OOJBIINX YHCEN B IPUPOJAC U OOIIECTBE.
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TEMATHNYECKOE IINTIAHUPOBAHMUE

MATEMATHUKA
5 KVIACC
KoanyecTrBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbIe
Ne n/n P Konrtpoabsnsbie | IIpakTnyeckue (nbp )
NPOrpamMmmaI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 Harypanpueie uyncna. JlefictBus ¢ 3 1 Bbubmmorexka LIOK
HaTypaJIbHBIMU YHUCJIAMU https://m.edsoo.ru/7f4131ce
) Harmsnnas reomerpus. Jluann Ha 12 5 Bbutnuoreka [JOK
MI0CKOCTHU https://m.edsoo.ru/7f4131ce
buobmmoreka IIOK
3 ObpixioBeHHbIE 1POOH 48 ! https://m.edsoo.ru/7f4131ce
butnuoreka [JOK
4 Harnsnnas reomerpusi. MHOTOYTOJIBHUKHT 10 1 httos://m edsoo ru/7f413 1 ce
Bu6anorexa IJOK
> Hecamuainie 1podn 38 ! https://m.edsoo.ru/7f4131ce
Harnsnnas reomerpus. Tena u purypsl B Bubnuoreka [JOK
6 9 1
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
butnuoreka [JOK
7 TosTopenue u 0bobumerue 10 I https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO HACOB I10 170 4 4
ITPOI'PAMME
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6 KJIACC

KounyecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM uudposbie
Ne i/m P KonTpoasnsie | IIpakrudyeckue (uncpp )
NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Butnuoreka [JOK
I Harypanbupie wncna 30 ! https://m.edsoo.ru/7f414736
) Harnsannas reomerpus. IlpsiMbie Ha 7 Bbubnuoreka IIOK
IJIOCKOCTHU https://m.edsoo.ru/7f414736
Bbuobmmoreka [IOK
3 /lpobu 32 ! ! https://m.edsoo.ru/7f414736
bubnmoreka [IOK
4 Harnsnnas reomerpusi. Cummerpust 6 1 hitns-//m.edsooru/ TR 14736
bubmmoreka IIOK
> Bripacerms ¢ Oykpamu 6 https://m.edsoo.ru/7f414736
6 Harmsimaas reomerpust. durypsr Ha 14 1 1 Bubmnoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
Bubanoreka IJOK
7 ITonoxxuTenpHBIE U OTPULIATEIIBHBIE YHCIIA 40 1 hitns-//m.edsooru/ 7R 14736
Bu6anoreka IJOK
8 TIpencTaBieHHe AaHHBIX 6 ! https://m.edsoo.ru/7f414736
9 Harmsigaas reomerpust. durypsi B 9 1 Bbubmmotexka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [MoBTopenue, 0600IICHNE, 20 1 Bubanorexa IJOK
CUCTEeMAaTU3aL U] https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 5 5
ITPOI'PAMME
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AJITEBPA

7 KIIACC
KoauuecTBo yacos DJIeKTPOHHBIE
Ne m/m HanmeHopanne pasaeJioB H TeM KonTpoabHbie IIpakTHyeckue (uu¢pposere)
nporpaMmasl Bcero paGoThI paGoThI o0pa3oBaTejIbHbIE
pecypchl
1 Yncna u BeIIUCICHUS. PartmoHaIbLHbBIC 25 1 bubmmorexa LTOK
e https://m.edsoo.ru/7f415b90
2 AnreOpandecKkue BBIPAXKCHUS 27 1 Bubnuoreka 1HOK
https://m.edsoo.ru/71f415b90
3 VYpaBHEHUsI 1 HEpaBEHCTBA 20 1 Bubnuoreka 1HOK
https://m.edsoo.ru/7f415b90
4 Koopawunaater u rpadpukn. OyHKIUN 24 1 Bubnuoreka 1HOK
https://m.edsoo.ru/7f415b90
5 IToBTOpeHnune n o6obImeHNE 6 1 Bubmnorexa LHOK
https://m.edsoo.ru/7f415690
OBIIEE KOJIMYECTBO YACOB II1O TTPOTPAMME 102 5 0
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8 KVIACC

KoanuyecTBo yacos DJIeKTPOHHBIE
HaunMeHoBaHue pa3esioB U TeM ndpoBbIe
Ne i/t P KoHTposbHbIe IMpakTuuyeckue (uncpp )
NporpaMmsbI Bcero o0pa3oBaTeJIbHbIE
PadoThI pPadoThI
pecypcshl
Bbuobnuoreka ITOK
1 Uucna cnenusa. KBagparable Ko 15
HCTa . BRIMHCICHHA. RBAIPATHEIC KOpHH https://m.edsoo.ru/7f417af8
5 Yucna u BerauciicHusi. CTEneHb ¢ IEIBIM 7 bubmuorexka 1LTOK
oKasarejaeM https:/m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIPaKEHUSI. 5 1 Bu6anoreka [HOK
KBanpaTthbiil TpExusieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BhIPaKEHUSI. 15 1 Bubmmoreka 1HOK
Anrebpandeckast 1poOn https://m.edsoo.ru/7f417af8
5 VYpaBHeHuUs1 1 HepaBeHcTBa. KBagpaTHbie 15 1 Bbubmnoreka 1HOK
ypaBHCHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBa. CHCTEMBI 13 Bubnuoreka 1TOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHust u HepaBeHCTBa. HepaBeHcTBa 12 1 BuGmmorexa LOK
https://m.edsoo.ru/7f417af8
8 ®ynkunu. OCHOBHBIE TIOHSITHSA 5 Bu6miorexa IIOK
https:/m.edsoo.ru/7f417af8
9 ®Oyukunu. YucnoBbie GyHKIHH 9 BuGanorexa HOK
https:/m.edsoo.ru/7f417af8
10 TToBTOpeHue n o6ob6IICHNE 6 1 Bubmmorexa HOK
https:/m.edsoo.ru/7f417at8
OBUIEE KOJIMYECTBO YACOB IIO TTPOIT'PAMME 102 5 0

CtpaHuua 32 13 39




9 KJIACC

KoauuyecrBo 4yacos DJIeKTPOHHBbIE
HauMeHoBaHMe pa3esiOoB U TeM (uu¢pposbie)
KoHntpoabHbie IIpakTHuyeckue
Ne i/ HporpaMmaI Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThI
pecypcshl
1 Ywucia u BeIauciieHus. JleiicTBUTETbHBIC 9 Bubmmoreka 1TOK
qucia https://m.edsoo.ru/7f419d08
5 VYpaBHEHHUS U HEpAaBEHCTBA. Y paBHEHUS C 14 1 Bubmmnoreka [HOK
ONHON NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHcTBA. CHUCTEMBI 14 1 Bubnuoreka 1TOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
4 YpaBHeHuss n HepaBeHCTBA. HepaBeHcTBa 16 1 Bubmioreia LOK
https://m.edsoo.ru/7f419d08
5 DyHKim 16 1 Bubnunorexa [JOK
https://m.edsoo.ru/7f419d08
6 YucnoBeIe MOCICO0BATEILHOCTH 15 1 bubmiorexa LIOK
https://m.edsoo.ru/7f419d08
7 TToBTOpenue, 06001IeHNE, CHCTEMATH3AIIUS 18 1 Bubmmoreka 1TOK
3HAHUU https://m.edsoo.ru/7f419d08
102
OBIIEE KOJIMYECTBO YACOB IIO TTPOTPAMME 6 0
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IF'EOMETPUA

7 KIIACC
KonnuyecTBo yacos JJIeKTPOHHBbIE
HauMeHoBaHHe pa3iesioB U TeM nudpoBbie
Ne n/m P KonTtpoabnblie | IlpakTuueckue (wncbp )
NMPOrpamMMbI Bceero o0pa3oBaTebHbIE
padoThbI padoThbl
pecypchl
[IpocTeiimue reomerpudeckue GUTYpHI U
1 I/If cBoiicTBa. 3me eime FGOMe(b I/I}:II;CKI/IX 14 bubamorexa LIOK
) P P https://m.edsoo.ru/7f415¢e2e
BEJITMYUH
butnuoreka [JOK
2 Tpeyronpumicn 22 I https://m.edsoo.ru/7f415e2¢e
3 [MapannenpHbBIE TIpSIMBIE, CyMMa YTIIOB 14 1 Bbubmmorexa LIOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyXKHOCTb U KpyT. ['eoMeTpuueckue 14 1 Bub6mmorexa LIOK
IOCTPOCHHUS https://m.edsoo.ru/7f415e2e
. Bubnuoteka IIOK
5 IMoBTOpenue, obodIIeHNEe 3HAHUH 4 1 httns://m.edsoo rw/ 7415626
OBLIEE KOJIMYECTBO YACOB I10 68 4 0
[MTPOTPAMME
8 KVIACC
KonnuyectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeEM nudposbie
Ne n/m P Konrpoabubie | IpakTrnueckn (wnp )
MpPOrpamMMabI Bcero o0pa3oBaTeJIbHbIE
padoThI e padoThI
pecypchl
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Bubmuoreka IIOK

I Herpipéxyromn ik 12 1 https://m.edsoo.ru/7f417e18

Teopema daneca u Teopema o
bubnuoreka [JOK

2 MIPOIOPIIHOHAIBHBIX OTPe3KaxX, MOI00HEIS 15 1 https://m.cdsoo.rw/7f417¢18

TPEYTOJIbHUKU

ITmomranes. HaxoxxneHue miommaaeit
Bubnuoreka IJOK

3 TPEyroJIbHUKOB U MHOTOYTOJIBHBIX (UTYD. 14 1 https://m.edsoo.ru/7f41 7e18

IInomanu nonoOHBIX puUryp

Teopema IIudaropa u nHagana bubnuoreka IIOK

4 10 1
TPUIOHOMETPUU https://m.edsoo.ru/7f417e18
Vel B okpykHOCTH. Brimcanasie u

5 OIMMCAHHBIE YETHIPEXYTOIbHUKH. 13 | Bubnmnoteka [IOK
Kacarenbnurie k okpyxuaoctu. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN

. Bubnuoreka IJOK
6 Hosropenne, obobuenne snanmii 4 ! https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITTPOI'PAMME 68 6 0
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9 KJIACC

KonnuyectBo yacos DJIeKTPOHHbIE
HavumeHoBaHHUe pa3esioB M TEM (mudpoBbie)
Ne i/l P KonTtpoabnbie | IlpakTuueckue ep
NporpaMmsbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Tpuronometpusi. Teopembl KOCHHYCOB U 16 1 bu6mmoteka LIOK
CUHYCOB. PelieHre TpeyroibHUKOB https://m.edsoo.ru/7f41al2c¢
5 IIpeoOpazoBanue mogoous. MeTpudeckue 10 1 Bbu6mmoreka LIOK
COOTHOILICHUSA B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
Bubnuoreka IIOK
3 Bexropr 12 ! https://m.edsoo.ru/7f41al12¢
4 JlekapTOBBI KOOPAHUHATEI HA INIOCKOCTH 9 1 bubmorexa [JOK
P pa https://m.edsoo.ru/7f41al2c¢
IIpaBunbHBICE MHOTOYTONLHUKY. J{TMHA
5 Ii) KHOCTH 1 11 Y E KOVT A 3 bubmmoteka [IOK
OKPYHHOC Homaﬂv pyra. https://m.edsoo.ru/7f41al2c
Beraucnenne miomaaen
Bbu6amnoreka ITOK
6 HABIKCHUS MII0CKOCTH 6 https://m.edsoo.ru/7f41al2c¢
7 IToBTOpEHUE, 000OIICHHE, CHCTEMATH3AITHS - ) Bubnuoreka [JOK
3HAHWMI https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 6 0

BEPOATHOCTDb U CTATUCTUKA

7 KJIACC

| Ne o/ | HauMeHoBaHue pa3fgesioB M TeM

| KosmuecTBO 4acoB

JJIeKTPOHHbIE

CtpaHuua 36 n3 39



(nudposrbie)
nmporpaMmmasl Beero KonTpoabHble IIpakTnyeckue o0pa3zoBaTeJIbHbIE
padoTnl padoThI pecypcehl
Bubnuoreka [JOK
1 Tpepcrapnenye naHHbx 7 2 https://m.edsoo.ru/7f415fdc
bubnuoreka [JOK
2 Onmcarenpras crarneruka 8 ! https://m.edsoo.ru/7f415fdc
. Bubnuoreka [JOK
3 Crysaitsas u3MEHTHBOCTE 6 ! https://m.edsoo.ru/7f415fdc
bubnuoreka [JOK
4 Beenenue B Teopuio rpados 4 https://m.edsoo.ru/7f415fdc
5 BepositHOCTh M yacToTa CIIy4aiHOTO 4 | Bubnuoteka [HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmmoteka IIOK
6 O00011IEHNE, cUCTEMATH3alINs 3HAHUN 5 2 httos://m.edsoo.ru/7f415fde
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 5
8 KUIACC
KosuuyecTBO 4acoB JJIeKTPOHHBbIE
HaumMeHoBaHMe pa3/ie/iOB M TeM nudpoBbie
Ne n/nu P Konrtpoabnbie | TpakTnueckue (wnpp )
MPOrpamMMablI Bcero o0pa3oBaTejibHbIE
padoThI paodoThI
pecypchl
buommoreka IIOK
I TosTopenue kypea 7 kracea 4 https://m.edsoo.ru/7f417{b2
2 OnucarenpHas cTaTucTuka. PaccenBanue 4 Bubnuoreka [JOK

CtpaHnua 37 n3 39



JaHHBIX https://m.edsoo.ru/7f417{b2

Bubnuoreka [JOK

3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2

bubmmoteka [TOK

4 BeposiTHOCTB citydaitHOro coObITHS 6 1 httns://m.edsoo rw/Tf417fb2

Bbubnuoreka [JOK

> Beenierue B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2

Bubnunoreka LJOK

6 Cryuaiineie coObITuA 8 https:/m.edsoo.ru/7f417fb2

Bubnuoreka [JOK

7 00600 7 4 2
OOIICHHE, CHCTEMATHIAIMA SHAHIH https://m.edsoo.ru/7f417{b2

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 1

9 KIIACC

KosnuyecTBO 4acoB JJIeKTPOHHBbIE

HauMeHoBaHuMe pa3gesioB U TeM (uudpossbie)
Konrpoasnsie | IIpakTndeckue
NPOrpaMMbI Bcero

padoTnl padoThI

Ne n/m
o0pa3oBaTejibHbIE

pecypcsl

Bubnuoreka IJOK

I TosTopenme kypca 8 wacca 4 https:/m.eds0o.ru/7f41a302

buomoreka IIOK

2 DNEMEHTEI KOMOUHATOPUKH 4 ! https://m.edsoo.ru/7f41a302

Bubnuoreka IJOK

3 I 4
CoMETpHHCCKad BEPOATHOCTR https://m.edsoo.ru/7f41a302

Bubnuoreka IJOK

4 Vcnbiranus bepuyiin 6 ! https://m.edsoo.ru/7f41a302
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5 CryuaiiHas BeJIMUMHA 6 bubmmorexa LOK
y https:/m.edsoo.ruw/7f41a302
Bubnmorexa [JOK
6 OGoburere, kouTpo:H 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2
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