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I[TOACHUTEJIbHAA 3AIINCKA

Pabouas nporpamma no npeamery «MaremaTuka» Ha ypOBHE OCHOBHOI'O 00LIero oOpa3oBaHMs COCTaBJI€HAa HA OCHOBE TPeOOBaHUIl K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 0o01iero oopaszoBanus, npeactaBieHHbXx B PT'OC OOO (ITpuka3 MUHHCTEPCTBA MIPOCBEICHHS
Poccwuiickoit @eneparm ot 18.07.2022 Ne 568 «O BHeceHNH M3MEHEHUH B (efiepanbHbIi TOCYAapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT OCHOBHOTO O0IIET0 00pa3oBaHus,
YTBEPXKICHHBIN TpuKa3oM MuHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit ®enepanuu ot 31 mas 2021r. Ne287»), denepanpHoi pabodeil mporpaMmMbl yueOHOTO
npeamera «Martemarukay, OOII OOO u yue6Horo miana 'bOY COIII Ne 2 r. Cei3panu, a Takke Ha OCHOBE XapaKTEPUCTUKH TIAHUPYEMBIX PE3yJIbTaTOB
JlyXOBHO-HPABCTBEHHOI'O Pa3BUTUS, BOCIIUTAHUSAU COLUAIM3AIMN 00y4arOIIUXCsl, IPEICTaBICHHbIX B padbodeil nporpamme Bocniutanus ['bOY COLI Ne 2 r.
CoI3panu.

B nporpamme no MmatemaTuke yuTeHbI UEH U M0N0KeHUsT KoHLenuu pasBuTus MatemMaruueckoro oopasoanus B Poccuiickoit @enepanuu. [Ipeamerom
MaTeMaTHKU SBISAIOTCS (yHIAMEHTAlbHblE CTPYKTYphl HAILIEr0 MHpa — HPOCTPAHCTBEHHbIE (DOPMBI M KOJIMYECTBEHHbIE OTHOLICHHS (OT HPOCTEHIIMX,
YCBaMBAaE€MBIX B HEMOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX JUIS Pa3BUTHs HAYYHBIX W MPHUKIAJAHBIX WieH). MaremaTndecknue 3HaHUS
o0ecreynBa0T NOHUMaHUE IPUHIMIIOB YCTPOWCTBA U MCIIOJIb30BAaHUSI COBPEMEHHOM TEXHUKHU, BOCIPUSATHE U MHTEPIPETAIIUIO COLMAIBbHON, SKOHOMHUYECKOMH,
MOJUTHYECKON WH(POPMALINH, TAIOT BO3MOYKHOCTh BBIIIOIHATH PACUETHl U COCTABIIATH AITOPUTMBI, HAXOAUTh U IPUMEHSTH (POPMYJIIBI, BIAIETh MPAKTHUECKUMHU
npuéMamMM reoMeTpUYECKUX M3MEPEeHU M MOCTPOECHUH, YnTaTh MH(OpPMAIHIO, PEICTaBICHHYIO B BUE TaOJIUL, AUAarpaMM M rpa(uKoB, KHUTb B YCIOBHUIX
HeoMNpeAeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep CllydailHbIX COOBITHM.

N3yuenne mareMaTuku GopMupyer y oOydyaromMxcsi MaTeMaTHUYECKUH CTHIIb MBIIIJICHHS, MPOSBISIONIMNACA B ONPENEIEHHBIX YMCTBEHHBIX HaBBIKaX.
OOyyarommuecs 0CBauBalOT TaKUe MPUEMBI M METObI MBILIUICHUS, KaK MHAYKUNA U AeTyKIus, 0000IIeHHe U KOHKPETH3alusl, aHaJIu3 U CUHTE3, Kiaccuukarus
U cucTeMmaru3aius, abcrparupoBaHue M aHanorus. OOBEKThl MaTeMaTHMUECKUX YMO3AKIIOUEHHH, MpaBuila MX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXaHH3M
JIOTUYECKUX MOCTPOEHUMN, CLIOCOOCTBYIOT BBIpaOOTKE yMeHUsi (OpMyJIHpoBaTh, 00OCHOBBIBATh U JI0Ka3bIBAaTh CYKICHHS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MblluieHHe. M3yueHne MaTemaTuku oOecriednBaeT (OPMHPOBAHUE AJTOPUTMHUYECKOM KOMIOHEHTHI MBIIUIEHUS M BOCHHMTAHUE YMEHHUH JEHCTBOBaThH I10
3aJlaHHBIM aJIFOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE. B mporiecce pemieHus 3aj1a4 — OCHOBOM y4eOHOM JeSTeIbHOCTH Ha YpoKax
MaTEMaTHKU — Pa3BUBAIOTCS TBOPUYECKasl U IPUKJIAHAS] CTOPOHBI MBILIJICHHUSL.

OOyueHne MaTeMaTHKe Aa€T BO3MOKHOCTh pa3BUBaTh Y OOydarolUXcs TOUHYIO, pallMOHAIbHYIO U MH(OPMATUBHYIO peyb, yMEHHE OTOMpaTh Haubosee
MOJIXOASIINE A3bIKOBbIE, CHMBOJIMYECKHUE, rpahuuecKue CpeCTBa IS BBIPAKEHUS CY>KACHUN M HATJISIHOTO UX MPEICTABICHHS.

[Ipn n3yueHnn MareMaTHKU OCYIIECTBISIETCS 00Illee 3HAKOMCTBO C METO/AaMU MO3HAHUS JIEHCTBUTEIBHOCTH, MIPEICTABICHUSIMH O MpEeAMETe U METOoJax
MaTeMaTHKH, UX OTJIMYUU OT METOJOB JIPYI'MX €CTECTBEHHBIX M I'YMaHUTAPHBIX HayK, 00 0OCOOEHHOCTSX MPUMEHEHUS MaTeMaTHKH Ul PEeLICHUS HayYHBIX U
MIPUKJIAIHBIX 3a7ay.

[IpuopuTeTHBIMM LIENIIMU O0YUYEHHUSI MaTeMaThKe B 5—9 Kilaccax sIBJISIOTCS:

1. ¢dopmupoBaHHe LEHTPAJIbHBIX MAaTEMaTHYECKUX TMOHATHH (YUCIIO, BEIMYMHA, TeoMeTpuyeckas (urypa, mepeMeHHasi, BEpOSTHOCTb, (yHKINS),
o0ecreYnBaOIUX MPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MAaTEMaTHUECKOr0 00pa30BaHus 00yJaroIuXcs;

2. moaBeneHne 00yJaroNIMXCst Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHMIO B3aWMOCBS3M MaTEMAaTHKU M OKPY’KAIOIIET0 MHpa, TOHUMaHHE MaTeMaTHKH Kak
Y4acTH O0IIEH KyJIbTYypbI UEJIOBEUECTBA,

3. pa3BUTHE HMHTEJUIEKTYaJbHBIX U TBOPYECKUX CIHOCOOHOCTEH OO0yYaromuxcs, MO3HABATEIbHOW aKTUBHOCTH, HCCIENOBATENIbCKUX YMEHUN, KPUTHUYHOCTU



MBILUICHUS], UHTepeca K N3YYEHUIO0 MATEMaTHKH;
4. ¢opmupoBaHHe (QYHKUMOHAJIBHON MaTEeMaTU4ECKOH IpPaMOTHOCTH: YMEHMs pAaCHO3HABATH IPOSIBICHUS MaTeMaTHYECKUX MOHATUH, OOBEKTOB WU
3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HCHHBIX CHUTYallUSX M TPU W3YYEHUH APYTHUX Y4eOHBIX HPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH,
(bopMyIMpOBATh UX HA SI3bIKE MAaTEMATUKU U CO37aBATh MAaTEMATUYECKHUE MOJIENIN, IPUMEHATh OCBOCHHBIM MaTeMAaTHYECKUN annapaT AJs peleHUs] IPaKTUKO-
OpPUEHTUPOBAHHBIX 33/1a4, MHTEPIPETUPOBATH U OLIEHNUBATH MIOJyUYEHHBIE PE3YJIbTATHI.

OcCHOBHBIE JINHUM COZIepKaHMsl Kypca MaTeMaThku B 5—9 kinaccax: «Hucna u BelaMcIeHus», «Anredpay («Anredpanueckue BbIpaXKeHUs», «Y paBHEHUS U
HepaBeHCTBa»), «DPyHkuum», «l'eomerpus» («I'eomerpuyeckue ¢GUrypbl U HUX CBOHCTBay, «l3MepeHHe reoMeTpUYECKHUX BeIMUYUHY»), «BeposTHOCTh M
CTaTUCTHKAay». [laHHbIE INHUY Pa3BUBAIOTCS MapaIIeNbHO, KAK/1asi B COOTBETCTBUH C COOCTBEHHOH JIOTMKON, O/IHAKO HE HE3aBUCHMO OJ/IHA OT JPYTOii, a B TECHOM
KOHTaKTe M B3aumojeiictBuu. Kpome 3Toro, ux oObeQMHSET JIOTMYECKas COCTaBJIAIOLIAs, TPAJAMLMOHHO NPUCYIIas MaTeMaTHKEe U IPOHM3bIBAIOINAs BCE
MaTeMaTHUYECKHUE KypChl U COAEpPKATEIbHbIE TUHUHU.

Copnepxanue IporpamMMmbl 10 MaTeMaTHKe, paclpelesiéHHOe MO TojaM OOy4YeHMs, CTPYKTYPUPOBAHO TakKMM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHLIMIIHAIBHBIM BOIpocaM oOydaromuecs oOpallaauch HEOAHOKPATHO, YTOOBI OBJIAZICHHME MAaTEMaTHUYECKUMU MOHSATHSMHM U HaBBIKAMHU OCYILECTBIISLIOCH
[I0CJIe/IOBATEIbHO U IOCTYHATeIbHO, C COOJIOJEHUEM HPUHIUNA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYAIMCH B OOLIYI0O CHUCTEMY MaTeMaTHYECKUX
MPEACTABICHUI 00yYaIOIINXCS, PACIIUPSST U YIIIyOutsisi €€, 00pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

B cootBerctBuu ¢ ®I'OC OO0 MaTematuka sBiseTcs 00s3aTeIbHbBIM yUeOHBIM IIPEIMETOM Ha YPOBHE OCHOBHOI'O 0011ero oopazoBanus. B 5-9 kmaccax
MaTeMaTHKa TPaJUIMOHHO M3y4aeTcs B PaMKax CIEAYIOIIMX Y4eOHBIX KypcoB: B 5—6 Kkiaccax — Kypca «MaTtematuka», B 7-9 kiaccax — KypcoB «Anredpa»
(BKJIIOUAsl 3JEMEHThl CTATUCTHKM U Teopuu BeposiTHocTel) u «['eomerpusi». IIporpammoil mo maremaTHKe BBOAMTCS CAMOCTOSITENIbHBIM yueOHBIM Kypc
«BeposATHOCTb U CTATUCTUKAY.

MECTO YYEBHOI'O IPEAMETA «<MATEMATUKA» B YYEBHOM IIJIAHE

Ha usyuyenue yueOHOro mpeamera MaTeMaTHKa 10 yueOHOMY IUIaHy LIKOJIbI OTBOJUTCS B SKiacce 1Mo 6 4acoB B HE/ENI0, YyTo cocTasisieT 204 yaca B rof, B

6 KJ1acce — 5 4acoB B HEZEINI0, uTo cocTaiisieT 170 yacoB B rof1, B 7-9 kinaccax — 1o 6 4acoB B HeJ/IeNto, 4yTo cocTanisieT 204 vaca B roj. OO1iee 4ncio yueOHbIX
yacoB 3a 5 jer o0yueHus — 986 u. M3 Hux marematuka B 5-6 kiaccax 374 yaca, Moaynb «Anredpa» B 7-9 knaccax 306 yacos, moayns «I'eomerpusi» B 7-9
kiaccax 204 gaca, Moayib «BeposTHOCTE U cTaTicTHKa» B 7-9 kiaccax 102 gaca.

PABOYAS TIPOI'PAMMA YUYEBHOI'O IPEJIMETA «MATEMATHKA» 5-6 KJIACCBI

[TpropuTETHBIMHU TIETISIMU OOYYEHUSI MaTeMaTHKe B 5—O6 Ktaccax sIBIISTIOTCSI:
1. nponomxenue GOpMHUPOBAHUS OCHOBHBIX MAaTEMaTUYECKHX MOHATHH (YMCIIO0, BEIMYMHA, TeoMeTpuueckas (urypa), o6ecreunBaronx NpeeMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MaTEMaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;
2. pa3BUTHE UHTEIJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00YUatOLINXCsl, TO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUHN, HHTEpeca K U3YUEHUIO
MaTEMaTHUKH;
3. mojBeieHNe 00yyaroMMXCsl Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MaTeMaTHKH U OKPYKAIOIEro MUpa;
4. popmupoBaHue (YHKIIMOHATHHON MaTeMaTUYECKOH I'PaMOTHOCTH: YMEHHUS paclio3HaBaTh MaTeMaTHyecKue OOBEKThl B pealbHbIX JKU3HEHHBIX CUTYalUsX,
IPUMEHSATh OCBOEHHBIE YMEHHs JJIsl PELICHHs] MPAaKTUKO-OPUEHTHPOBAHHBIX 3a/a4, MHTEPIPETUPOBATH IOJyYE€HHBIE pe3yJNbTaThl M OLEHUBATh UX Ha
COOTBETCTBHE MPAKTHUECKON CUTYAIHH.



OCHOBHBIE JINHUU COAEPIKAaHUS Kypca MaTeMaTUKU B 5—O6 Kiaccax — apu(MeTHUECKasi U TeOMETPUIECKasi, KOTOPhIE Pa3BUBAIOTCS MAPALICIbHO, KaXKaAas

B COOTBETCTBUU C COOCTBEHHOW JIOTMKOMW, OJTHAKO, HE HE3aBUCHMO OJHA OT APYroi, a B TECHOM KOHTAaKTe€ M B3aUMOACHUCTBUM. Takxke B Kypce MPOUCXOAUT
3HAaKOMCTBO C 3JIEMEHTaMH alreOpbl U OMHUCATEeNIbHON CTaTUCTUKH. M3ydeHne apudMeTHuecKoro Marepraia HaUnHACTCs CO CUCTEMATH3AIMH U Pa3BUTHS 3HAHUIH
0 HaTypaJbHbIX YNCIIAX, IOJIYYEHHBIX B HaUalbHOI 1mikosie. [Ipy 7ToM coBepIIeHCTBOBAHUE BHIYMCIUTEIBHON TEXHUKU U (POPMUPOBAHKUE HOBBIX TEOPETHUECKUX
3HAHUN COYETAETCS C Pa3BUTUEM BBIYUCIUTENIBHOM KyIbTYPBI, B YaCTHOCTU C 00yUYE€HHUEM NIPOCTEUIINM ITPUEMaM IPUKHUIKHU U OLIEHKU PE3YJIbTaTOB BHIYMCICHUI.
M3yuenune HaTypalbHBIX YHCEN MIPOAOIIKAETCA B 6 Kilacce 3HaKOMCTBOM € HayaJIbHBIMU HOHATHAMH TEOPUU AETUMOCTH.
Jlpyroii KpyIHBIN OJIOK B cOIep)KaHUH apr(PMETHIECKON TUHIM — 3TO ApoOHu. Havano nzyueHus: OOBIKHOBEHHBIX U IECTHUYHBIX JpoOeil OTHECEHO K 5 Kiaccy.
OTO nepBbIil 3Tall B OCBOEHUH JIpOOei, KOrja MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMH, MOHATUSAMH TeMbl. IIpu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
apo0eit B MoHOM 00BbEMe NPEAMIECTBYET U3YUCHUIO AECATUYHBIX JPOOEH, U4TO 1eleco00pa3Ho ¢ TOUKH 3PEHHS JOTMKH W3JI0KEHHS YUCIIOBOW JIMHUH, KOTJa
IpaBuUja JEHUCTBUH C JECATUYHBIMHU JAPOOSMH MOXHO OOOCHOBAaTh YK€ HM3BECTHBIMU aJITOPUTMAMHU BBINOJIHEHUS JEUCTBUIl C OOBIKHOBEHHBIMH JIPOOSIMU.
3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACIIUPUT BO3MOXKHOCTH JUIsl TIOHUMAHUsI OOYYaIONIMMUCS MPUKIIAJTHOTO TIPUMEHEHHUSI HOBOW 3alCH TPU W3YYECHUH
JAPYTUX NPEIMETOB U IIPU MPaKTUYECKOM Hcnosb3oBaHuM. K 6 Kilaccy OTHECEH BTOpPOH 3Tall B M3y4eHHH Apo0eil, Ilie MPOUCXOIUT COBEPLICHCTBOBAHNE HABBIKOB
CpaBHEHUs M HpeoOpa3oBaHUsl JpoOEi, OCBOCHHE HOBBIX BBIYMCIUTENIbHBIX AJITOPUTMOB, OTTAUYMBAHWE TEXHUKU BBIYMCICHHUI, B TOM YHWCIE 3HAYEHUU
BBIPQ)XEHUI, co/lepKallluX U OOBIKHOBEHHBIE, U IeCATHUHbIE APOOH, YCTAHOBJIEHUE CBSI3€H MEX 1y HUMM, PACCMOTPEHUE PUEMOB pelleHHs 3a/1a4 Ha ipoou. B
Hayajie 6 Kjacca MPOUCXOIUT 3HAKOMCTBO € ITOHSITHEM IPOLIEHTA.

OCOOEHHOCTBIO U3YUYCHHUS TTOJIOKUTEIIBHBIX U OTPUIIATEIbHBIX YUCE ABJISETCA TO, YTO OHU TAKXKe MOTYT pacCMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce
B Hauase u3yudeHus teMsl «IlonoxurenpHbie U OTpULIATEIbHBIC YMCIIA» BbIAEIAETCS ToaTeMa «Llenblie uncnay, B paMKkax KOTOpOH 3HAKOMCTBO C OTPULIATEIbHBIMU
YuCJIaMU U JEHCTBUSAMH C MOJIOKUTEIbHBIMU U OTPULIATEILHBIMU YHCIIAMU IIPOMCXOAUT Ha OCHOBE COJEPKATEILHOTO M0/IX0/1a. DTO MO3BOJISIET HA JOCTYITHOM
YPOBHE MO3HAKOMHTD y4allluXcs MPAaKTUYECKHU CO BCEMU OCHOBHBIMU MOHATHSIMU TEMBbI, B TOM YHCJIE U C TPaBHJIAMH 3HAKOB IPH BHIMOJIHEHUH apU(PMeETHIECKUX
neiictBuil. 3yueHue palmoHaIbHBIX YHUCENT Ha 3TOM HE 3aKOHUYHUTCS, a OyJIeT MPOJ0KEHO B Kypce ajireOphl 7 Kiacca, 4YTO CTaHeT CIEAYIOLUIUM IIPOX0JI0M BCEX
MPUHIUIHAIBHBIX BOIPOCOB, TEM CAMBIM pa3/ieleHue TPyAHOCTEH 0bjieryaeT BOCIpUATHE MaTepHaa, a pacipeeeHue BO BpeMEHH ClIOCOOCTBYET POYHOCTH
PHUOOpPETAEMBIX HABBIKOB.

[Tpu oOydeHnu peleHuIo TEKCTOBBIX 3a/lad B 5—~6 Kiaccax MCIONIB3YIOTCS apu(MeTHUecKue MpUEMBbl perieHus. TeKCTOBbIe 3a/lauM, pellaeMble MpH
0TpaOOTKEBBIYMCIIUTEIBHBIX HAaBBIKOB B 5—O6 KiaccaX, paccMaTpUBAIOTCS 3aJadd CIEAYIONIMX BHJIOB: 33Ja4M Ha JBWKCHHWE, HAa YacTH, HAa TOKYNKH, Ha
paboTy W MPOU3BOAUTENILHOCTH, HA MPOLIEHTHI, Ha OTHOLIEHU U nponopiuu. Kpome Toro, oOyuaromuecs: 3HaKOMSITCS C IPUEMaMU pelleHus 3a/1a4 nepedopom
BO3MO>KHBIXBapHUaHTOB, y4yarcs paboTarh ¢ uHpopMaluel, peacTaBIeHHON B (popMe TabNIuIl WK AUarpaMM.

B paboueit mporpamme mpeaycMoTpeHo (OPMHPOBAHUE MPOMNEIEBTHUECKUX alre0Opandeckux IMpeacTaBieHHi. bykBa kak cHMBOJI HEKOTOPOIo 4HciaB
3aBHUCHUMOCTH OT MaTe€MaTHYeCKOro KOHTEKCTa BBOJAMTCSA MOCTENEHHO. byKkBeHHas CHMBOJIMKA IIMPOKO HCIONb3YeTCA MPEeXaAe BCEro JUIsl 3alucHu OOIMIMX
YTBEP)KICHUN U MpeIoKeHUH, ((OpMyJ1, B YaCTHOCTH JIJIsl BBIYMCIICHUS T€OMETPUYECKUX BEJIMYHMH, B KAUECTBE «3aMECTUTEIISD» YHUCIIA.

B xypce «MaremaTnku» 5—6 KIIacCOB IpelCcTaBlieHa HArJIsIIHAs TeOMETPHs, HAalpaBJeHHAs Ha Pa3BUTHE OOPA3HOTO MBIIUICHUS, TIPOCTPAHCTBEHHOTO
BOOOpaXeHUs, U300Pa3UTEIbHBIX YMEHHH. DTO BaKHBIM 3Tal B HM3YYEHHH TE€OMETPUHU, KOTOPBIA OCYIIECTBISETCS HA HArJISATHO-TPAKTUYECKOM YpPOBHE,
OMMpAaEeTCsl Ha HAIISIHO-O00pa3HOoe MbIlUIeHHe oOydaromuxcs. bonbiias ponb OTBOAUTCS MNPAKTHUYECKON NEATENbHOCTH, OMbBITY, 3KCIEPUMEHTY,
MojienupoBanuio. O0yyaromuecs: 3HaKOMTCS ¢ TeOMETPUUYECKUMH (PUTypaMy Ha TUIOCKOCTH M B IIPOCTPAHCTBE, C UX MPOCTEHIIUMHI KOH(DUTYpaLUAMHU, ydaTcs
n300pakaTh WX Ha HEJIIMHOBAHHOW M KJIETYAaTOW Oymare, pacCMaTpUBAIOT MX MPOCTEHIINE CBOMCTBA. B mporiecce m3ydeHus HArsHOW T€OMETPUU 3HAHUSA,
MOJTyYeHHbIe 00yUYaIOMIMMUCS B HAYAJIbHOH IIKOJIE, CHCTEMATU3UPYIOTCS M PACIIUPSIOTCS.

«AJITEBPA» 7-9 KJTACCBI



Anrebpa sBIsSIeTCSI OIHUM W3 OMNOPHBIX KypCOB OCHOBHOW IIKOJBI: OHAa OOECIIEYMBACT H3yYCHUE JPYTrHuX JUCIUIUIAH, Kak
€CTEeCTBEHHOHAYYHOTO, TaK M TYMAaHUTAPHOTO IIUKJIOB, €¢ OCBOCHHE HEOOXOAMMO ISl MPOJOJDKEHUSI 00pa3oBaHUS U B MOBCEAHEBHOW KH3HH.
Pa3putre y oOydarommxcsi Hay9HBIX MPEACTABICHUN O MPOUCXOXKJICHUM € CYIIHOCTH alire0pandeckux aOcTpakiuii, cnocode oTpakeHUs
MaTEeMaTUYEeCKOW HAayKOH SBJIICHHHW | MPOIIECCOB B MPUPOAE M OOIIECTBE, POJIM MAaTEMAaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM ITO3HAHUU U B
IIPAKTHUKC CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO HAy4YHOI'O MUPOBO33PCHHUA U KAYUCCTB MBIIIJICHUA, HCO6XO,£[I/IMBIX i aganraguu B COBPEMCHHOM
uudpoBom olmiecTBe. l3ydeHune anreOpsl €CTECTBEHHBIM 00pa3oM oOecrneymBaeT pa3BUTHE YMEHHsSI HAOIIONaTh, CPaBHHUBATh, HAXOIWUTh
3aKOHOMCPHOCTH, Tpe6yeT KPpUTUYHOCTU MBbIIIJIICHUA, CIIOCOOHOCTH APryMCHTHUPOBAHHO 000OCHOBBLIBAaTHL CBOM ﬂCﬁCTBHH n BbIBOJBI,
dhopmymmpoBats yrBepxkaeHHs. OCBOCHUE Kypca anreOpsl 0OecrieunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYalOIIUXCs: OHH UCIIOJIB3YIOT
JIeTyKTUBHBIE U WHAYKTUBHBIE PACCY>KICHHs, 0000IIeHNe U KOHKPETU3aInIo, abcTparupoBanre u a"Hajgoruro. O0ydyenue anredpe mpeamnoiaraet
3HAYUTEIBHBIA OOBEM CAMOCTOSATEIBHON JESTEIIbHOCTH OOYYaroIIUXCsl, TOATOMY CaMOCTOSATEIBLHOE PEIICHUE 3aJad €CTECTBEHHBIM 00pa3om
ABJISICTCA peaJ'II/I?;aHI/Ieﬁ ACATCIIbBHOCTHOT'O IIPpUHIMUIIA O6y‘~I€HI/I$[.

B crpykType mporpammbl yueOHOTO Kypca «AJreOpa» OCHOBHOHM MIKOJBI OCHOBHOE MECTO 3aHHMAIOT COJEpP)KaTelIbHO-METOJIMYECKUE
muHuM: «Yucna M BRIYUCICHUS»; «ANreOpandecKkue BBIPKEHUS»; « Y paBHCHUS U HepaBeHCTBay; « DyHKInm». Kaxxias u3 a3Tux coaepkareabHO-
METOJMYECKNUX JIMHUHA pa3BUBAETCs Ha MPOTSDKEHUH TPEX JIET M3YyYEHUsI Kypca, €CTECTBEHHBIM OOpa3oM MepeIuieTasich M B3aWMOJCHCTBYS C
JPYTUMHU €ro JIMHUSIMU. B xone n3yudenus Kkypca oOy4daromymces NPUX0aUTCs JIOTHUECKU pacCy K 1aTh, UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
SI3bIK. B CBsA3M € 3THM 11e71ecoO00pa3HO BKIIOYWUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI JIOTMKH, ITPOHHU3BIBAIOIIME BCE OCHOBHBIC pPa3/Ieiibl
MaTeMaTUYEeCKOro oOpa30BaHMsI M CIHOCOOCTBYIOIIME OBJIAJECHHUIO OOYyYalOIIMMHCS OCHOB YHHBEPCAJIBHOI'O MaTEMaTUYECKOTrO s3bIKa. TakuMm
00pa3oM, MOKHO YTBEpP)KJaTh, UTO COJEPKATEIIbHON U CTPYKTYpPHOH OCOOEHHOCTBIO Kypca «Anredpay» sIBJISIETCS €ro MHTErpUpPOBAHHBIM
XapakTep.

ConepxxaHue TUHUM «YHCiIa U BBIYMCIIEHUS» CIIy’KUT OCHOBOM JUIS JTaJIbHEHIIIEro M3y4YeHUsI MaTEMAaTUKH, CIIOCOOCTBYET Pa3BUTHUIO
Yy O6y‘~IaIOIIII/IXC$I JIOTHYCCKOI'O MBINJICHUWS, q)OpMHpOBaHI/HO YMCHUSA ITOJIB30BATHCA aJITOPUTMaMH, @ TaKXKE HpI/IO6p€TeHI/II-O IMPaKTHUYCCKUX
HaBBIKOB, HEOOXOAUMBIX JJIs1 IOBCEIHEBHOM XM3HU. Pa3zBUTHE MOHATHS O YHCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIbHBIMUU

UppanoHaJIbHBIMU 4quciiaMu, POpMHUPOBAaHHUEM TIPEACTABICHUNH O AEHWCTBUTEIBHOM 4HCJE. 3aBEpIICHUE OCBOCHUS YHMCIIOBOM JIMHUU
OTHECEHO K CTaplieMy 3BE€HY O0IIero oopa3zoBaHHUs.
ConepkaHue ABYyX allreOpandecKux JIUHUM — «AJredpandeckue BBIPAXXEHUS» U «YPaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET

(popmMupoBaHUIO Yy 00yUarOMIUXCSI MAaTEMAaTHUYECKOTO anmapara, HEOOXOAUMOT O JJIsl PelleHus 3a/7a4 MaTeMaTUKH, CMEXHBIX MIPEIMETOB U
OPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B 0oCHOBHOM 11KOJIE yUeOHBIM MaTepUal rpyHIupyeTcsi BOKPYT PallMOHAIBHBIX BbIpakKeHUM. AJjredpa
JIEMOHCTPUPYET  3HA4YE€HHUE  MATEMAaTHUKH KakK sI3bIKa JJIs1 IIOCTPOECHHUSI MAaTEMAaTHUECKUX MOJEJEH, OIMCAHUs MIPOLIECCOB U SIBICHUU
peanbHOTO MUpa. B 3agaun oOydeHus: anreOpe BXOST TaKKe JajibHENIlIee pa3BUTHE aJITOPUTMUUYECKOTO MBIIIUICHHUS], HEOOXOJIMMOTO, B
YaCTHOCTH, JUISI OCBOEHUsI Kypca MH(POPMATHKH, U OBJIQJICHUE HAaBBIKAMM JEAYKTUBHBIX paccyxjeHuil. [IpeoOpa3zoBaHne CHUMBOJIBHBIX
(opm BHOCHUT cBOH crielupUUecKUii BKJIaJl B pa3BUTHE BOOOpa)Ke€HMs, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPYECTBY.

Conepxanne (YHKIHOHAJIBHO-TpaUUYECKOW JIMHUM HAleJCHO Ha MOJy4YEHHE IIKOJIbHUKAMHU 3HAaHUNW O (QYHKIUSIX KaK BakKHEUIIeH
MaTeMaTUYeCKOW MOJENH IS ONMCAHUSl U MCCIEIOBAHUSI Pa3HOOOPA3HBIX IPOIECCOB M SIBICHUM B mpupoae u obmiectBe. M3ydyeHue 3Toro
MaTepHajga CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOUIMXCS YMEHHUS MCIIOJIB30BaTh PA3JIMYHBIC BBIPA3HUTEIbHBIC CPEJICTBA SI3bIKAa MAaTEMAaTHKU —
CJIOBECHBIE, CUMBOJIMYECKHE, Ipaprueckre, BHOCUT BKJIaJ B (OpPMHUPOBAHHME MNPEACTABICHUN O POJIM MaTEMaTHMKHU B Pa3BUTUM LIMBWIN3ALUU U
KYJIBTYPBI.



«TEOMETPHS» 7+9 KJIACCHI

«MaremMaTuKy y’K€ 3aT€M YUYMTh HAJ0, 4YTO OHA YM B IIOPSIAOK HNPHUBOAUT», — IIHMCAJl BEJIUKUU PYCCKHMU ydeHbId Muxawmin BacuinbeBuyu
JIomoHOCOB. 11 B 3TOM COCTOUT OJIHA U3 IBYX Liejel 0O0ydeHUsI TEOMETPUHN KaK COCTAaBHOM 4YaCTH MaTeMaTHUKH B IIKOJIe. DTOM LIE€JIM COOTBETCTBYET
JIoKa3aTeJIbHasl JUHUS TIpenoaaBaHus reomerpuun. Cremys IpescTaBIeHHON padodei mporpaMme, HadMHasi C CEAbBMOrO KJjlacca Ha ypoKax
reoMeTpuu OOydYarolUIuicsl YUUTCAIIPOBOAUTE JOKAa3aTeJIbHbIE PAacCYX/I€HUs, CTPOUTH JIOTUYECKHE YMO3AKIIOUYEHUs, JOKa3bIBaTh UCTUHHBIC
YTBEPKIACHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS «OT IIPOTHUBHOIO», OTJIMYATh CBOMNCTBA OT IIPU3HAKOB,
(popmynupoBaTh oOpaTHbIE YTBEPKIAECHUs. Y UEHHK, OBJIAAEBIINNA HCKYCCTBOM paccyX /1aThk, OyaAeT NPUMEHATh €ro U B OKpYy»KaroleH xu3nu. Kax
nucaj reomMeTp M rneaaror I/II‘OpB CDGI[OPOBI/ILI H_[apBII‘I/IH, «JIIFOABbMHU, TIOHUMAKIIUMHU, YTO TAKOC JO0KA3aTCJIbCTBO, TPYAHO U Ja’K€ HCBO3MOKHO
MaHUITyJIUpOBaTh». M B 3TOM COCTOUT Ba)XHO€ BOCIIMTATEIILHOE 3HAYCHUE HU3YYECHUs TI'€OMETPHUM, NPHUCYIIEE HMMEHHO OTEYECTBEHHON
MaTeMaTHYECKOM ImKoJie. BMecTe ¢ Tem ABTOPLI IpOorpaMMbI NPCAOCTCPLCIrarOT YUHUTCIIA OT U3JIMIIHCTO (l)OpMaJ'II/ISMa, 0COOEHHO B OTHOILIEHUH
Hayajl U ocHOBaHUU reomerpun. @panmy3ckuii maremartuk JKaH /[pelOHHE IO ATOMY NMOBOAY BBICKa3zayics Tak: «HYTo kKacaercs AeJIMKaTHONU
npoOIeMbl BBEICHUS «aKCHOM», TO MHE Ka)XXETCsI, YTO Ha MEPBBIX NOpax HY>XHO BoOOmIe u30eratb MOPOU3HOCUTH caMoO 7TO cijoBo. C
JIPYToil )K€ CTOPOHBI, HE CIIeyeT YIYCKaThb HHM OJIHOM BO3MOXXHOCTHU JaBaTh MPUMEPHI JIOTMUECKUX 3aKJIIOYECHUH, KOTOpHIE Ky/1a B OOJIbIIEH
MEpEC, UEM HNACA aKCHUOM, SABJIAIOTCA UICTUHHBIMU U CAWMHCTBCHHBIMU ABUTAaTCIIIMU MAaTCMAaTHUYCCKOI'O MBIIIJICHU A .

Bropoil 1enp0 U3yd4eHUsI TEOMETPUH  SIBIISIETCS  MCIIOJIbB30BAHME €€ KAaK MHCTPYMEHTA NpPU PELIEHUM KaK MaTeMaTH4YeCKHUX, TaK U
HIPaKTUYCCKUX 3ada4, BCTPCHAOIINXCS B peaHLHOfI KU3HU. OKOHYUBIIHUH KypC recoOMEeTprHr MKOJIBHUK JOJIKCH OBITH B COCTOSIHHUHU OIIpCaACIUTDb
reOMETPUUECKYIO (PUTypy, ONHCATh CJIOBAMHM JAHHBIN 4YEPTEXK MM PUCYHOK, HAWTH IJIOIIAAb 3€MEJILHOI'O y4acTKa, pacCUUTaTh HEOOXOJUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabest Wi TpeOyeMble pa3Mephbl rapaka JJisi aBTOMOOUJIsI. DTOMY COOTBETCTBYET BTOpasi, BBIUHUCIIWTEIbHAs JIUHUS
B M3YyUYE€HHUHU I'€OMETPHH B 1IKOJI€. JlaHHAs mpaKkTUUecKasi JUHUS SIBISIETCS HE MEHee Ba)KHOM, yem mnepsas. Eme IlnatoH npeanuceiBai, 4ToObI
«rpaxaane [IpekpacHoro ropojia HU B KOEM CJIy4dae HE OCTaBJISLUIM T€OMETPHUIO, BEAb HEMAJIOBAXKHO Ja)Ke MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM
Jlesie Ja, BIIPOYEM, U BO BCEX HayKax — JUIS JIyUIIEro X YCBOCHUsI: Mbl BeJlb 3HaeM, Kakasi 0ECKOHEYHasl pa3HMIla CYIIECTBYET MEX]Y 4YEeIOBEKOM
MIPUYACTHBIM K T'€OMETPHM UM HENpPUYACTHBIM». [l 3TOro y4yuTenro peKOMEHAyeTcs IoA0MpaTh 3aJayd MPaKTUUECKOro XapakKTepa Ul
paccMaTpUBaeMBbIX TEM, YUUTh IETEN CTPOUTh MAaTEMaTHUYECKHUE MOJIEIN PEalbHbIX JKM3HEHHBIX CUTYyallui, NPOBOJAWTH BBIUMCIICHUS U OLICHUBATH
AICKBATHOCTb IOJYYCHHOI'O pE3yJibTarta. KpaﬁHe Ba>XHO HO)I‘-IépKI/IBaTB CBsI3U T'COMCTPHHU C APYTUMU IIPpEAMECTAMU, MOTUBUPOBATbh HCITOJIbB30BATH
OIpeNeCHUsT TEeOMETPUUYECKUX (UTYyp U HOHITHUM, JTE€MOHCTPUPOBATH NMPUMEHEHHE IOJYUYEHHBIX YMEHHUM B (DU3UKE U TEXHUKE. ODTH CBS3U
Haubosee sIpKO BUAHBI B TeMax «Bektope», « Tpuronomerpruueckue cooTHoueHus», «Meron koopaunat»u «Teopema [ludaropar.

B 3aximrouenue counuiéMcsi Ha BEJIMKOTO MareMaTuka u actpoHoMa Moranna Keruiepa, 4ToObl emie pa3 HOJYEPKHYTh M METalpeIMeTHOE, U
BOCIIMTATEIbHOE 3HaueHHe reomeTpuu: “Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas
est, cur homo sitimago Dei™!.

«BEPOSAATHOCTb U CTATUCTUKA» 7-9 KJIACCBI

B coBpemenHOM 1MGpPOBOM MHUPE BEPOSITHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE OONBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PCHUS] MPAKTUUECKUX
MPUJIOKEHUM, TaK U UX pOJM B 0Opa3zoBaHHWM, HEOOXOJIMMOM KaXXJIOMYy 4YelloBeKy. Bo3zpacraer umcio mnpodeccuii, Ipu OBJIaJEHUU KOTOPBIMU
TpC6yCTC$[ Xopol1iaas 6a3013a${ IIOATOTOBKA B O6HaCTI/I BCPOATHOCTU U CTATUCTHUKH, TaKas IIOATOTOBKaA BayKHaA IJIA MPOAOJIKCHUSA 06pa30BaHI/I$I Hu
JUIST yCTIETITHOU PO ECCUOHAIILHOU Kapbhephl.



Kax1plii 4eoBeK MOCTOSIHHO MPUHUMAET PEIICHUs Ha OCHOBE MMCIONIUXCS Y HEro JaHHBIX. A JJIsi OOOCHOBAHHOTO TIPUHSITUSIPEIICHUS B
YCIOBHSAX HEAOCTAaTKa WM HU30BbITKAa MHPOpMAIIUKU HEOOXOMMO B TOM YHCIE XOpOomo CcHOopMHUPOBAHHOE BEPOSITHOCTHOE U CTATHUCTHYECKOE
MBIILICHUE.

HNMeHHO MoATOMY OCTPO BCTalla HEOOXOAUMOCTh ChOPMHUPOBAThH Y 00yYaroIuXxcsi (PYHKIIMOHAIBbHYIO TPAaMOTHOCTBH, BKJIIOYAIONIYIO B ceOs B
KauyeCTBE HEOTHEMJIEMON COCTABIISIIONICH yMEHHE BOCIPUHUMATH U KPUTUYECKH aHAITU3UPOBATH MH(OOPMAIIUIO, TIPECTABICHHYIO B Pa3IUIHBIX
bopmax, ToHUMaTh BEPOSITHOCTHBINA XapaKTep MHOTHX PEaJIbHBIX IMPOIIECCOB M 3aBUCUMOCTEH, IPOU3BOIUTH IPOCTEHIITNE BEPOSTHOCTHBIC PACUCTHI.
3HAKOMCTBO C OCHOBHBIMU NpUHIMNAMU cOopa, aHaln3a U TPEJCTABICHUS JTAaHHBIX W3 Pa3IUdYHbIX cep >KHU3HU OOIIecTBAa U rocyJapCcTBa
MpruoOIIaeT 00yJYaronIMxcs K OOIMeCTBEHHBIM HHTepecaM. M3yuenne ocCHOB KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHU3aIMM Iepedopa | MmoacdeTa
YHClia BApUAHTOB, B TOM 4YHCJIC, B INPHUKIAJAHBIX 33ajladax. 3HAKOMCTBO C OCHOBaMH TeOpUH rpadoB cO3/1aeT MATEMATHYCCKUN (PyHIAMCHT IS
bopmMupoBaHUsl KOMOETESHIIUH B 001acTH MHOOPMATUKU U U POBBIX TeXHOIOTUi. [ToMrUMO 3TOTO, MpU U3YYEHUH CTATUCTUKU U BEPOSITHOCTH
o0oramiaroTcsl MPeJICTaBIICHUS YYalllUXCsl O COBPEMEHHOW KapTHHE MHpAa H METOJax ero MCCieaoBaHHs, POpPMHUPYETCS MOHUMaHHUE POJIU
CTaTUCTUKH KaK UCTOYHHKA COIHMAIILHO 3HAYMMOMN MH(OpMAIIMU U 3aKJIaAbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIICHHUS.

B cooTBeTcTBUM C JAaHHBIMH IIEJISIMH B CTPYKType IpOTrpamMmbl y4eOHOro Kypca «BeposiTHOCTh M CTAaTUCTHKA» OCHOBHOW IIIKOJIbI BBIJICJICHBI
CIIEIyIOLIME CcoJiepKaTesibHO-MeToauueckue auHuu: «lIpeacraBienue gaHHBIX " oIrrcaresbHas CTaTHCTUKAY;
«BeposiTHOCTEY; «DJIIEMEHTBI KOMOMHATOPUKNY; «BBenenue Breopuro rpadosy.

Conepxanune nunuu «lIpeacraBieHre JaHHBIX UM OMHCATENbHAs CTAaTUCTHUKA» CIY>KUT OCHOBOW JJisi (POPMHUpPOBAHUSI HABBIKOB PabOTHI C
nH(pOopManueii: OT YTeHUs U WHTEPIIPETAINU WH(POpMAIUH, TPEACTABIICHHOW B TaOMHUIIaX, HA AUarpaMMax U rpadukax g0 coopa, mpeICTaBICHUS U
aHalu3a JAaHHBIX C HWCIIOJB30BAaHUEM CTAaTUCTUYECKUX XapaKTEPUCTHUK CPEeIHUX M paccenBaHusi. PaboTas ¢ JaHHBIMU, OOydYaromidecs ydarcs
CUUTBHIBATh U WHTEPIIPETUPOBATH JIAHHBIC, BBIIABUTATh, apIyMEHTHPOBATh U KPUTUKOBATH MPOCTEUIIINE THUMOTE3bI, Pa3MbIIUIATh HaJl (haKTOpamu,
BBI3BIBAIOIIIUMHU U3MEHUYUBOCTD, U OLIEHUBATh UX BIUSIHUE HA PACCMATPUBAEMBbIE BEJIUYUHBI U IIPOLIECCHI.

MNHTYUTUBHOE MNPEJICTABICHUE O CIIyYalWHOW W3MEHYHUBOCTH, HWCCIEIOBAHUE 3aKOHOMEPHOCTEH M TEHAEHIMU CTAHOBUTCS MOTHUBHUPYIOLICH
OCHOBOM JUISL U3YYEHUsI TEOPUU BEPOATHOCTEU. bosblioe 3HaYeHUe 31eCh UMEIOT NPAKTUYECKHUE 3aJaHUsl, B YaCTHOCTH ONBITHIC KJIACCUYECKUMM
BEPOSITHOCTHBIMHU MOJIEJISIMH.

[ToHsiTHe BEpPOSITHOCTH BBOJUTCS KaK Mepa IMPaBAOIOA00US ciydaliHOro coObITus. Ilpu m3ydeHnu Kypca oOydarouimecss 3HAKOMSTCS C
OPOCTEUIIMMU METOJIaMU BBIYHCIIEHUSI BEPOSITHOCTEN B CIIyYaWHBIX OJKCIIEPUMEHTAaX C PaBHOBO3MOXKHBIMHM 3JI€EMEHTAPHBIMU HMCXOJIaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, TTO3BOJISIFOIIMMU CTaBUTh U PEIIaTh OOJiee CIIOXKHBIC 3a/1adi. B Kypc BXOJISIT HaYaJlbHBIC MIPEACTABICHUS O CITy4YalHBIX
BEJIMYMHAX U UX YMCJIOBBIX XapaKTEPHUCTUKAX.

Tak:xe B paMKax 3TOr0 Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYaromIMXCsi C MHOKECTBAMU M OCHOBHBIMH ONEpAIlUsSIMH HaJl MHOXKECTBaMHU,
paccMaTpuBarOTCSI MPUMEPHl MPUMEHEHUST JJIsl PEeIIeHUs 3ajad, a TakKe HCMHOJb30BaHUSI B JIPYTUX MaTEeMaTHYECKHUX Kypcaxu YYeOHBIX
npeaMeTax.

COAEPKAHUE YYEBHOI'O ITPEAMETA <MATEMATHUKA»

MarteMaTuKa

5 kiacc

Hamypanouwvie yucna u Hyp

Harypanbaoe uncino. Pan Harypansabix uncen. Yucno 0. M300paxeHne HaTypajabHBIX YMCET TOUKAMU Ha KOOPJMHATHOW (YMCIIOBOMN) MPSIMOH.
[To3unmonHas cucrema cuncieHus. Pumckass Hymepanus Kak NpuMep HEMO3UIIMOHHOM CUCTEMBI cuucieHus. JleciTuuHas cucteMa CUUCIICHHUS.



CpaBHeHHUE HaTypaJIbHBIX YHCEN, CPABHEHUE HATYPaJIbHBIX yKcell ¢ HyseM. CriocoObl cpaBHEHMsI. OKpYyTI€HUE HaTypalbHbIX YUCEIL.

CrnosxeHue HaTypaJIbHbIX YHCEI; CBOMCTBO HYJISI IPU CIOXKEHUH. BrlunTanue kak JeiicTBre, 00paTHOE CIOKEHUIO. Y MHOKEHUE HATypalbHbIX YHCEJ; CBOMCTBA
HyJId U IVHHIBI IPpU YMHOXXEHUH. JleneHue kak paeiicTBue, oOpaTHOE YMHOKEHHIO. KOMIOHEHTBI NEHCTBUH, CBS3b Mexay HuUMHU. [IpoBepka pesynbrara
apumernyeckoro neiictBus. [lepemecTuTenbHOE M COUETATEIBHOE CBOMCTBA (3aKOHBI) CIOKEHHSI M YMHOXKEHHSI, PacIpe/leIUTeIbHOe CBOMCTBO (3aKOH)
YMHOXKEHHUSI.

Hcnonb3oBanue OyKB st 0003HaYEHHS] HEU3BECTHOIO KOMIIOHEHTA U 3allUCU CBOMCTB apU(PMETUUECKUX JIeHCTBUH.

JlenuTenu U KpaTHbBIE YUCIIA, PA3JIOKECHHE HA MHOXUTENU. [IpocThie u coctaBHble uncia. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenens ¢ HaTypaJIbHBIM [TOKA3aTEIEM. 3alIUCh YUCIIA B BUAE CYMMBbI Pa3psAHbIX ClaraeMblX.

UucnoBoe BbIpakeHUE. BblUnClieHHE 3HAYEHHMII YKCIIOBBIX BBIPAXKEHHI; TMOPSJAOK BBINOJHEHUA JEUCTBUU. MCHonp30BaHHE TMIPU  BBIYMCIEHUSAX
MEPEMECTUTENBHOTO U COYETATEIHLHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHS, PACIPESIUTEIHHOIO CBOMCTBA YMHOKEHUSI.

/poou

[IpencraBienne o ApoOM Kak croco0e 3amucu 4YacTd BenuuuHbl. OObIkHOBeHHBIE apoOu. [IpaBunbHble W HempaBuwibHbIE OpoOu. CMerraHHas apoOb;
IIpe/ICTaBIeHNE CMEIIaHHOM 1po0u B BHJI€ HENPABUILHON APOOU U BBIJEIICHUE 1IEJION YacTH YKciia U3 HEeMpaBUIbHOU Jpodu. M300pakenue npo0eit ToukaMu Ha
qHCcoBOM mpsiMoii. OcHOBHOE cBOMcTBO Apodu. Cokpaienue npodeit. [IpuBeaenue npodu k HoOBOMy 3HaMeHaTeno. CpaBHEHHE APOOEH.

CrnoxxeHue v BeIYUTaHUE ApoOeii. YMHOXKEHUE U IeTieHne Apo0eii; B3auMHO-00paTHbIe Apoou. HaxoxkaeHrne yacTu 1enoro u 1eaoro 1mo ero 4acTH.

Hecsatuanas 3anuck apodeit. [lpeacraBienne necsaTuaHON 1podu B BUAE OOBIKHOBEHHOM. M300paxkeHne AECATUYHBIX po0ei TOUKaMu Ha YHCIOBOM MPSIMOMA.
CpaBHeHUE JIeCATUYHBIX JpoOeit.

Apudmerrueckue AeUCTBUS € A€CATUYHBIMU ApoOaMU. OKpyTIIeHHE AECATUYHBIX Ipo0eit.

Pewienue mexcmoswix 3a0au

Pemenune TekcToBBIX 3a71a4 apumeTnyeckum criocoOom. Perienue noruueckux 3anad. Pemenue 3agau nepe6opoM Bcex BOZMOKHBIX BapuaHTOB. Mcnions3oBanue
IIPU PELISHNH 3a/1a4 TaOJIUI] U CXEM.

Pemenue 3anau, cogepxKaliux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBL: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOUMOCTh. EAMHUIIBI H3MepeHus:
Macchl, 00bEMa, LIEHbI; PACCTOSIHUS, BpEMEHH, CKOPOCTU. CBsA3b MEX/y €IMHUIIAMU U3MEPEHUS KaK0N BEIMUUHBI.

Pemennie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenue naHHBIX B BUE TaOIMII, CTOJIOUATHIX JHATPAMM.

Hacnaonan ceomempus

Harnsigaeie npeacraBineHust o ¢purypax Ha IJIOCKOCTH: TOUYKa, MpsMas, OTPE3OK, JIyd, YroJ, JIoMaHasl, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. [Ipsmoii,
OCTpBIH, TYIIOM U Pa3BEPHYTHIA YIJIBI.

JliivHa oTpe3ka, MeTpUYeCcKre eIMHULIBI JUTHUHBL. J{I1Ha ToMaHo, IepuMeTp MHOTOYTOJIbHUKA. VI3MepeHne U mMoCTpOeHUE YIIOB C MOMOIIBIO0 TPaHCIOPTHPA.
Harnsinaelie npeacraBieHus o (Urypax Ha MmIOCKOCTH: MHOTOYTOJIBHUK; IPSMOYTOJIBHUK, KBAJApaT; TPEYTOJIBHUK, O paBEHCTBE QUTYD.

N3o06paxenue ¢puryp, B TOM yucie Ha kiieTdaroit 6ymare. [Toctpoenne koHPUTrypauuii U3 yacteil mpsiMoid, OKpy>KHOCTH Ha HEJIMHOBAHHOM U KieTyaToi Oymare.
Hcnonb30BaHne CBOMCTB CTOPOH M YIJIOB NPSIMOYIOJIbHUKA, KBAApaTa.

[Inomanp NpssMOYrojbHUKAa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJILHUKOB, B TOM 4Hclie (pUryp, n300paxxCHHbIX Ha KieTyaToi Oymare. EaunHuiibr
M3MEpEHUs TUIOIIA/IH.

HarnsiHble npeacTaBiaeHus o MPOCTPAHCTBEHHBIX (pUrypax: NpsAMOYTOIbHbIN Mapasienenunes, Ky0, MHOrorpaHHuku. M3o0paxenue npocreimumx



MHOTOTpaHHUKOB. Pa3BépTku kyba u mapamenenumena. Co3nanue MoJieneld MHOTOTPaHHUKOB (U3 Oymaru, MPOBOJIOKH, IIACTHIIMHA U . ).
O0BEM NMPSAMOYTOIBLHOTO Mapajuieenumnena, kyoa. Equnuib uamepenus oobeMa.

6 kJiacc

Hamypanvuuie uucna

Apudmernueckue 1eicTBUA ¢ MHOTO3HAUYHBIMU HATYpaJIbHBIMU YHCIaMU. YHCIIOBBIE BEIPAXKEHUS, TOPAJOK JEHCTBUH, HCIIOIb30BaHNE CKOOOK. Mcnonb3oBanue
[P BBIYMCIEHUSAX IEPEMECTUTEIBHOIO M COYETATEIbHOIO CBOMCTB CIIO)KEHHS W YMHOXKEHHMSI, PACIPEAEIUTENIbHOIO CBOMCTBA yMHOXEHHS. OKpyrieHue
HaTypaJbHBIX YHCEN.

JlenuTeny U KpaTHBIC YMCIIa; HAMOOIBIINHI OOIIUI IeUTENh M HAUMEHbIIIee o0IIee KpaTHoe. J[enMMocTs CyMMBI M Tpou3BeieHus. JleTIeHrne ¢ OCTaTKOM.
/poou

OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO /1po0H, cokparieHue pobei. CpaBHeHUe U ynopsaouuBaHue aApoOeil. Pemienue 3amad Ha Hax0XJI€HUE YacTH OT
IIEJIOTO U IIETIOr0 10 ero yacTu. JpoOHoe uncino Kak pe3ynbraT aeneHus. [lpeacraBienue necstTuayHON IpoOH B BUAE OOBIKHOBEHHOH TPOOU M BO3MOXHOCTD
IIPEJCTaBICHU OOBIKHOBEHHOW IIpoOU B BHIE JecATUYHOH. JlecsTuuHble npoOM M MeTpuueckas cucrema mep. ApupMeTHueckue AEHCTBHS M UYUCIIOBbIE
BBIPAKEHUS C OOBIKHOBEHHBIMU U AECATUYHBIMU APOOSIMHU.

OtHoenue. JleneHue B JaHHOM OTHOIIEHUH. Maciita0, nponopuus. [Ipumenenue nponopiuii npu pereHuy 3a1au.

[TonsTue npouenTta. Beiuricienue npoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€ IPOLEHTY. BripaxkeHne MpoLeHToOB JecITUUHBIMU Apo0sMu. Pemenue 3anay Ha
IPOLEHTHI. BbIpa)keHue OTHOIIEHUS BEIMYHH B MIPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHvie uucia

[TonoxxutenbHble M OTpuUlATENbHbIE yucna. llenmpie uncna. Moayne dncia, reoMeTpUuyecKas HWHTEpIpeTalnus Monayns uducia. V3o0paxeHue yucen Ha
KOOpJIMHATHOH MpsiMoii. UncoBbie mpoMexxyTki. CpaBHEHHE Yrcell. Apu(pMETHISCKHIE IEHCTBUS C IMOJIOKUTEILHBIMA U OTPUIATSILHBIMHA YHCIIAMHU.
[IpsmoyronbHas cucTeMa KOOpaAuHaT Ha TuiockocTu. KoopauHaThl TOUKH Ha MIOCKOCTH, abciucca U opauHaTa. [loctpoenue Todek u puryp Ha KOOpJAUHATHOM
TIJIOCKOCTH.

bykeennvle sviparicenusn

[Ipumenenue OyKB Ui 3alMCH MaTeMaTHYECKUX BBIpKEHUN W mpenioxkeHuil. CBoicTBa apupMeTHUeCKuX NeicTBUil. bykBeHHBIE BBIpaKEHUS M YHUCIOBBIE
MOJICTAHOBKU. ByKBEHHBIE paBEHCTBA, HAXOXKJIECHUE HEU3BECTHOTO KOMMOHeHTa. DopMyibl; GopMysbl IEpUMeTpa W IUIOMIATU MPSMOYTOJIbHUKA, KBaJapaTa,
o0BbEMa mapauiesenumneaa u Kyoa.

Peuwienue mexcmosuwix 3a0ay

Pemenne TekcTOBBIX 3a7a4 apudmMeTndeckuM criocobom. Pemmenne norudyeckux 3anad. Pemenue 3amad nepebopom BceX BOZMOKHBIX BAPUAHTOB.

Pemenwue 3ama4, copepkainx 3aBUCIMOCTH, CBSI3BIBAIOIINX BEJIMIHHBI: CKOPOCTh, BPEMS, PACCTOSIHHE; TIeHa, KOJIMYECTBO, CTOMMOCTD; TIPOU3BOUTEIHLHOCTD,
BpeMmsi, 00beM paboThl. ENWHUIIBI H3MEpPEHUS: MacChl, CTOUMOCTH; PACCTOSTHUS, BPEMEHHU, CKOPOCTH. CBsI3b MEXK]y €IMHUIIAMU U3MEPEHUS KaK0M BEITNYNHBI.
Pemenwue 3amad, CBSI3aHHBIX C OTHONICHHEM, IMPOTOPIIMOHATBHOCTHIO BEJIMYMH, MPOIICHTAMU; PEIICHHE OCHOBHBIX 33Ja4 Ha JpoOW u mporeHThl. OleHKa 1
MPUKUIKA, OKpyTIeHue pesynbrara. CocTaBieHne OYKBEHHBIX BBIPAKEHUH MO YCIOBUIO 3aiauu. [IpefcTaBieHne MJaHHBIX C MOMOIIBIO TaOIUI] U AUArPaAMM.
Croyibuareie TuarpaMMbl: YTCHUE W TOCTpOCHHE. UTEHHE KPYTOBBIX JHarpaMM.

Hacznaonan ceomempus

Harnsimaeie mpencraBieHust o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yroil, JIOMaHasi, MHOTOYTOJbHHK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK,



OKPY’>KHOCTB, KpPYT.
B3anmHoe pacrnosioxeHue AByX MPsIMbIX HA TUNIOCKOCTH, TapajlieibHble MPsSMbIe, IEPIeHIUKYISIpHbIE psAMble. VI3MepeHue pacCTOSHUN: MEXTy ABYMsI TOUKaMH,
OT TOYKH JI0 IPSIMOM; [UIMHA MapIIpyTa Ha KBaJAPaTHOHN CETKe.

W3mepenue u MocTpoeHue YrioB ¢ MOMOIIbIO TPaHCIOPTHPA. BUIIBI TPeyroabHUKOB: OCTPOYTOJIbHBINA, MPSMOYTOJIbHBINA, TYNOYTOIbHBIN; paBHOOEAPEHHBIH,
PaBHOCTOPOHHMHA. UYeThIPEXyrodbHUK, MPUMEPHI UYETHIPEXYTOIBHUKOB. [IpSIMOYTroiIbHMK, KBaJApar: HCIIOIB30BAaHHE CBOICTB CTOPOH, YIJIOB, JAMAroHAJIEH.
N300paxeHune reoMeTpuuecKux (puryp Ha HEJIMHOBAHHOW OyMare ¢ UCIOJIb30BAHUEM IIUPKYJIs, TMHEHKH, YyToJIbHUKA, TpaHcropTupa. Iloctpoenus Ha kieryaTon
Oymare.

[lepumerp mHOroyrosipHuka. [loHaTue miomanu GuUrypsl; eAMHUALBI U3MepeHus riomanu. [Ipubmmkeénnoe n3mepenue miomaan Guryp, B TOM 4ucie Ha
KBagpaTHOU ceTke. [IpubmmkeHHoe n3MepeHne JUTMHBI OKPY)KHOCTH, TUIOIA I KPyTa.

CumMmMeTpus: LIEHTpaJibHas, OCeBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsioaeie mpenctaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: Mapajienenunesn, KyO, mpu3ma, nupamuaa, KOHyC, HUIMHAP, map u cdepa. M3obpaxenue
MPOCTPAHCTBEHHBIX (huryp. [IprMepsl pa3BEepTOK MHOTOTPAaHHUKOB, IWIIMHIpa 1 KoHyca. Co3/1aHie MOIeTIel MPOCTPaHCTBEHHBIX GUTryp (13 OyMaru, mpoBOJIOKH,
TJIaCTUIINHA U Jp.).

[Tonsitue 06bEMa; equHUIIBI U3MepeHus: 00beMa. OOBEM MPAMOYTOIBLHOTO MapajuIesienunea, Kyoa.

Anreopa
7 KJjace
Yucna u eviuucnenusn
Pauuonanvnvie wucna
Jpoby OOBIKHOBEHHBIE U JECSITUYHBIC, NTEpeXo] OT OJHON (opMbI 3anmucu Apodeit Kk aApyroi. [loHsTHE panMOHAIILHOIO YHCHA, 3allUCh, CPABHEHUE,
YIOPsAAOYNBAHNUE palMoHaJIbHBIX  yucen. Apudmernyeckue ASUCTBUS C pallMOHAJIBHBIMM YHcIaMu. PemeHue 3agad  u3
peaJibHON MPAaKTHKHU Ha 4acTH, Ha JpOOu.
CreneHb C HaTypaJdbHBIM IIOKa3aTeJIEM: OIIpedesieHHe, NpeoOpa3oBaHUE BBIPAXKEHUM Ha OCHOBE ONpPEIEICHUS, 3alMCh OOJIBIINX YHCEI.
IIponienTshl, 3anMch NPOLIEHTOB B BUJE APOOU U ApOOU B BHUAE MPO LIEHTOB. TpHU OCHOBHBIE 3a/laUuM Ha MPOLIEHTHI, PEIIeHUE 3aj/1a4 U3 pealbHOMU
npaktuku. [IpyumMeHeHne NMpU3HAKOB AEIUMOCTH, PA3JI0KEHHE Ha MHOXXMUTENIN HaTypaJIbHBIX 4Hcell. PeasllbHble 3aBUCHUMOCTH, B TOM YMCJIE
npsimasi 1 o6paTHasi IpOMOPIHMOHAIBHOCTH.
Anzebpauueckue evipasrcenus
[IepemenHbIe, YNCIOBOE 3HAYEHHUE BBIPAKEHUS C IIEpeMEeHHON. JlomycTuMble 3HadeHUsT NEepeMeHHbIX. llpencraBieHne 3aBUCUMOCTH MEXIY
BeJIMYMHAMU B BuAe ¢Gopmynbl. Brraucnenus no ¢popmysnam. I[IpeobpaszoBanre OyKBEHHBIX BBIPAaKEHUM, TOKIECTBEHHO paBHbIE BBIPAXKEHUS,
npaBujia  INpeoO0pa3oBaHUs CyMM W MPOW3BEIEHHUN, MpaBUiIa PACKPBITHS CKOOOK U IpUBEJEHUS MOAOOHBIX ciaraeMbiXx. CBoiicTBa CTEINEHHU C
HaTypajbHbIM NoKa3aresneM. OgHouwieHbl U MHOrowieHnl. CteneHb MHorouieHa. CioKeHue, BBIYUTAaHUE, YMHOXXE€HHE MHOrowieHOB. DopmMyinbl
COKpAIIEHHOTO YMHOXEHUsI: KBaJpaT CYMMBbI U KBaJipaT pa3zHocTU. PopMyJiia pa3HOCTH KBaApaToB. Pa3nokeHne MHOrOUYJIEHOB HA MHOKUTEIIH.
Ypaenenua
YpaBHeHHEe, KOPEHb YpPaBHEHUs, IPaBUila IPeoOpa3oBaHUsl yPaBHEHUsI, PABHOCUJILHOCTh YPAaBHEHUMH.
JInHeliHOe ypaBHEHHUE C OJHOM NEPEMEHHOM, YMCII0 KOPHEN JIMHENHOTO YPAaBHEHUsI, PELICHUE JIMHEUHBIX ypaBHeHUN. CocTaBiieHHE ypaBHEHUI O



YCIJIOBHIO 3a7a4d. PerieHne TeKCTOBBIX 3a71ad C OMOIIBIO0 YPaBHEHHUH.
JIuneiiHoe ypaBHEHUE C IBYMs II€pEMEHHBIMU M ero rpadguk. Cucrema ABYX JUHEWHBIX YpaBHEHUH ¢ IByMsl IepeMEeHHbIMU. Pelienue cucrem
ypaBHEHHH ctOcOOOM MOACTaHOBKH. lIpuMepsl pernieHusi TEKCTOBBIX 33J1a4 C MOMOIIBIO CUCTEM ypaBHECHUU.

Koopounamut u cpagpuxu. @ynkyuu
Koopaunara Touku Ha 1npsiMmou. UHCIOBBIE  HNPOMEXKYTKH.
Paccrosinue mexay AByMsl TOUKaMU KOOPAWHATHOM HPsIMOM.
[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opAMHATa TOYKHM Ha KOOPAMHATHOM muockocTH. [IpumMepsl rpadukoB, 3a1aHHBIX
bopmynamu. Urenune rpadukoB pearbHbIX 3aBUcUMOcTei. [Toustue dyuknuu. ['paduk pyuknuu. CpoiictBa ¢GyHKnui. JIuneiiHas ¢yHKIUs, e¢
rpadpuk. I'papuk ¢pyskoum y = | x |. ['paduueckoe pemieHne TMHEHHBIX YPAaBHEHUH U CUCTEM JIUHEWHBIX YPaBHEHHUIA.

8 kJacc

Yucna u éviuucnenusn
KBanparueiii kopeHb u3 uyucna. [lonsatue o0 uppamuoHadbHOM umucie. JlecsiTuuHble TPUOIMKEHUS HpPpaAlHUOHAIBHBIX uuncesnd. CBoMcTBa
apu(pMeTHYeCKUX KBaJPAaTHBIX KOPHEW W WX NMPUMCHEHHE K IIPEOOpPa30BAHHUIO YHCIIOBBIX BBIPAXKCHUUW M BBIYUCIICHUSM. JleiicTBUTEIbHBIC
qycnaa.
CreneHsb C 1eNbIM NOKa3aTejieM U €€ cBoicTBa. CraHapTHas 3alKCh YHUCIIA.

Anzeopauueckue @viparceHusn
KBanpaTHblil TpEXusieH; pa3joKeHne KBaAPAaTHOTO TPEXUIeHAa HA MHOKHUTEH.
Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO ajreOpanyeckoil 1poodu. CiokeHrne, BBIUYMTAHHUE, YMHOXXEHHUE, JeJIeHHE ajlreOpanydecKux ApoOeH.
PanmonanbHbIe BhIpaXeHUSI U UX NIpeoOpa3oBaHUE.

Ypasénenus u nepasencmea
KBanparnoe ypaBHeHue, hopMmyiia KOpHEH KBaJIpaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHUN, CBOASINXCS K INHEHHBIM U KBaJIPATHBIM.
[Ipocreiimne apoOHO-paMOHAILHBIE YPaBHEHUS.
I'padpuueckast uaTepriperaliisi ypaBHEHHNW C ABYMs NEPEMEHHBIMUU CHCTEM JIMHEHWHBIX YpPaBHEHUM C IBYyMsl epeMeHHBbIMU. [IpuMepsl pemeHus
CHUCTEM HEJIMHEWHBIX YpPaBHEHHUU C JIByMsl TIEPEMEHHBIMHU.
Pernrenne TEKCTOBBIX 3ajlady alredpandyeckum CIOCOOOM.
YucnoBele HEPABEHCTBA M UX cBoMcTBa. HepaBeHCTBO ¢ OnMHON nmepeMeHHOW. PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEpAaBEHCTBA C OJIHOMU
nepeMeHHol. CucTtemMbl JIMHEHUHBIX HEPABEHCTB C OJHONW MEPEMEHHOM.

Dynkuyuu
[MonsTHe dbyukmuu. O61acTh ONpeaeieHUuss U MHOXKecTBOo3HaueHui (QpyHkimu. CrocoOb! 3amanus (yHKIIHH.
I'paduk pynkouu. UreHue cBOMCTB QPYHKIMH NO €€ rpaduky.
ITpumepsl rpacdukoB GYHKIHNA, OTPAKAIOIIUX peajbHbIE MPOIIECCHI.
MDYHKIMH, ONMMCHIBAIONINE PSIMYIO H 0OpaTHYIO MPOIIOPIIHOHANBEHBIE3aBHCUMOCTH, UX Tpadukn. dyHkimmun y = X2, y = x5,y = X, Yy =lxl
I'padmueckoe pernieHne ypaBHEHHU U CHUCTEM ypaBHEHUH.



9 KJ1ace
Yucna u eviuucnenusn
JleficTBUTEIbHBIE YHCIIA
PaumnoHanbHbIe 4MCa, UppaLMOHAJIBHBIE YHCIIA, KOHEUHBbIE M OECKOHEYHbIE JIeCATHYHBIE ApoOU. MHOMXKECTBO  JAEUCTBUTEIBHBIX YMCEI;
JIEUCTBUTEIbHBIC YHCIIa KaK OCCKOHEUYHBIE NIECATUYHBIC ApOoOU. B3anMHO 0THO3HAYHOE COOTBETCTBHUE MEXKIY MHOYKECTBOM JICHCTBUTEIILHBIX YHCEIT
U KOOPJAMHATHOU TIPSAMOMU.
CpaBHeHHE ACUCTBUTEIBHBIX YHCEN, apU(PMETHUYECKHE JICHUCTBUS C ACHCTBUTEIHLHBIMUA YHCIAMH.
U3mepenus, nmpuOIMKeHUs, OLEHKHU
Pa3Mepsl 00BEKTOB OKPYIKAIOIIETO MUPA, UIMTEIIFHOCTh MPOIIECCOB B OKPYKAIOIIEM MUpE.
[Tpubnm>xeHHoe 3HaYeHUEe BEJIMYUHBI, TOUHOCTh NpUOImxkenus. Okpyrienue yucen. [Ipukuaka u oneHka pe3yiabTaTOB BBIYHUCICHHUH.
Ypasuenusn u nepasencmea
VpaBHEHUs C OJHOM NEPEMEHHON
JImHelHOe ypaBHeHueE. PenleHne ypaBHEHHUM, CBOOAINMNXCS KIIMHEUHBIM.
KBagparHoe ypaBHeHue. PenieHue ypaBHEHHUI, CBOISINMXCS K KBaJAparTHbIM. bukBaapatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUM
TPEThEN U YETBEPTOU CTENEHEN Pa3I0OKEHUEM HaMHOXXUTEIIH.
Pemenne npoOHO-paliMOHaIbHBIX ypaBHEHUM. PenlleHne TeKCTOBBIX 3a7a4 alreopandyeckuM METOIOM.
Cucrembl ypaBHEHHH
VYpaBHEHHE C IBYMs IEPEMEHHBIMU U ero rpaduk. PemeHuecucrem AByX JIMHEHHBIX YpaBHEHHMH € JBYyMsl IepeMeHHbIMU. Pelienne cucrem aByx
ypaBHEHUI, OJTHO U3 KOTOPBIX JIMHEHHOE, a pyroe — BTOPOM crerneHu. [ 'paduueckast MHTepIpeTaysi CUCTEMbl YpaBHEHUIN C ABYMsI IEPEMEHHBIMM.
Pemnrenne TeKCTOBBIX 3ajlad alredpandyeckum CHoCOOOM.
Hepasenctaa
YucnoBbele HEPABEHCTBA U UX CBOMCTBA.
Pemienne nuHENHBIX HEPABEHCTB C OJTHOU NepeMeHHOM. PerlieHnecrucreM JIMHEMHBIX HEPABEHCTB C OJIHOM nepemMeHHOoW. KBaapatHbie
HepaBeHCTBa. I'pauueckass nHTEpIpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsl IEPEMEHHBIMHU.

Dynkuyuu
KBagparuunast ¢pyHkmus, e€ rpadpuk u cBoricrBa. [lapadona, Ko- OpAMHATHI BEPIIUHBI IApaO0Ibl, OCh CAMMETPHH MapadoJIbl.
I'padpukn dyskmmii: 'y = kx, y =k« + b, y=x/x, y=xy = X,y = Ilx| 4 ux coiicTsa.

Yucnogple nocnedosamenvrocmu

Onpenenenne u cnocoObl 331aHKS YUCIIOBBIX MOCIE0BATENBHOCTEN
ITonsitue 4HCIJIOBOM MMOCJICIOBATEIIBHOCTH. 3a/JaHUETIOCIIEIOBATEIIBHOCTH PEKYPPEHTHOM (hopMysoi B popMyI0i N-rO YJIeHa.
Apucdmernyeckas u TeOMeTpHUECKas IPOrPeccHu
Apudmernueckass U reomerpuueckass mporpeccuu. @opmyibl N- 1o wieHa apuMEeTHUYECKON U TeOMETPUUECKON NPOrpeccuii, CyMMbl MEPBBIX N
YJIEHOB.
HN3obpaxxenue 4jieHOB apuPMETHUECKON U T€OMETPUICCKON MPOTPECCUN TOUYKAaMH Ha KOOPJAWHATHOMN TJIOCKOCTH. JIMHEHHBIN M 9KCTTOHCHITUATbHBIN
pocT. CnoKHbIE NPOLIEHTHI.



I'eomerpusi

7 xiaacc
HauanbHbie moHsATHSA TeoMeTpun. Touka, mpsiMasi, OTPE30K, JIy4d. YTroJj. Bujsl yrioB. BepTukaibHble U CMEXHBIE yIJibl. buccekTpuca yria.

JIomanast, MHOTOYTroJbHUK. IlapasienbHOCTh U NEPHIEHAUKYJIAPHOCTD IIPSAMBIX.

CummMmerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM cMMMeETpHUHU. IIprMepbl CUMMETPUU B OKPY>KaOILLIEM MHpE.

OCHOBHBIE TOCTPOECHHUS C MOMOIIBIO LIUPKYJISI U TUHEWKH. TpeyroisHuk. BricoTra, Mmenuana, OUCCeKTpUca, UX CBOMCTBA.

PaBHOOenpeHHBII U PAaBHOCTOPOHHUN TpeyrojabHUKH. HepaBeHCTBO TpeyrojabHUKA.

CBolicTBa M NOpPU3HAKU PaBHOOEIPEHHOI0 TpPEYroJbHHUKA.

IIpu3Haku paBeHCTBA TPEYTOJIBHUKOB.

CBolicTBa U IIPU3HAKU NapaliedbHbIX NIPsiMbIX. CyMMa yIjIOB TpEyrojibHUKa. BHeIHue yribl TpeyrojbHUKa.

IIpssmMoyromnpHbIi TpeyroabHUK. CBOMCTBO MeMaHbl MPSIMOYIOJBHOIO TPEYTrOJbHHUKA, IPOBEACHHON K runorenyse. [Ipu3Haku paBeHcTBa
MPSIMOYTOJIbHBIX TPEYrOJAbHUKOB. [IpsiMOyroibHBIN TpEyrojbHUK € yriiom B 30°.

HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O JUIMHE JIOMAaHOM, TeopemMa O OoJiblIeM yrijie u OoJbliei
CTOpPOHE TpeyroJjibHUKa. [leprienauKyasip 1 HaKJIOHHas.

I'eomerpuueckoe mecTo ToueK. bruccekrpuca yria u cepeJUHHBIA NEPHEHAUKYJISAP K OTPE3KYy KaK I'€OMETPUUYECKHE MECTa TOYEK.

OKpY>XKHOCTh U KpYyT, XOpJa MU JUaMeTp, UX CBOHCTBa. B3amMHOE pacnosioxeHue OKpy>KHOCTH U mpsaMoi. KacarenpbHasi U cexymas K
OKpY>XHOCTH. OKpPY>KHOCTB, BIIMCaHHAasA B yroJj. BnucanHas 1 onucaHHasi OKpY>KHOCTH TpPEyTrOJIbHUKA.
8 kuacc

YerwpipexyroabHukH. [lapamienorpamMmm, ero npu3Haku M cBoMcTBa. HacTHBIE CilydaM NapaieaorpaMmMoB (IPSIMOYToJdbHUK, poMO, KBaJIpar),
WX TIpU3HAKuU U cBoMcTBa. Tpamenus, paBHOOOKasi Tpamneuus, €€ CBOMcCTBa W Npu3HaKU. [IpsimoyrosbHast Tpanenus.

Meron yanBoeHus mequansl. LlentpanbHasa cumMmerpus. Teopema @aneca U TeopemMa 0 NPONOPLUUOHAIBHBIX OTPE3KaX.
CpenHue JIMHUU TPEyToJdbHUKA U Tpanenuu. LlenTp Macc TpeyroiabHHKa.

I[Tono6ue TpeyroabHUKOB, KoadpuuneHt noxodus. [IpusHaku nmonodusi TpeyronbHUKOB. [IpumMeHeHne nmogo6ust NpHU pEelIeHUH NPAKTUYECKUX
3a1a4.

CroiicTBa miomniajied reomerpudeckux ¢uryp. @opmynsl AJIs IUIOHIAAU TPEYyroJjibHUKA, MapajjieJorpamma, pomba M Tpaneuuu.
OTHOIIEHUE TUTOINAJ/IEH TOAOOHBIX (QUTYP.

Brruucnenue nioniazei TpeyrolbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KjeTdyaToil Oymare.

Teopema ITugaropa. [Ipumenenue teopemsl [ludaropa npu penieHnn NpakTUYECKUX 3a7ad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yrjia HNpsIMOYIOJIbHOTO TpeyrojbHHKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TPUTrOHOMETPUUECKHE
¢byskuu yrios B 30°, 45° u 60°.

BrnicanHble U LIEHTpalbHBIE YTIJIbI, YTOJI MEX/AY KacaTeJIbHOM M XOpJAOH. YTIIbl MEXy XOpAaMH U CeKyIIUMHU. BrimcaHHble 1 ONMCaHHBIE
4eThIPEXyrojlbHUKU. B3anuMHoe pacnonokenue AByx okpykHoctel. Kacanue okpysknocreil. O01imne kacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 kJ1ace

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DPOPMYJIbI MPUBEICHUS.



Penrenne TpeyrojibHUKOB. TeopeMa KOCHHYCOB M TeOopeMa CHHYCOB. PelieHue MpakTUYECKUX 3a7a4 ¢ UCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB H
TEOPEMbI CHHYCOB.

IIpeobpazoBanue mogoOwusi. [TogoOne COOTBETCTBEHHBIXAJIEMEHTOB.

Teopema 0 IPOU3BEACHUH OTPE3KOB XOPJ, TCOPEMBI O MPOU3BEACHHHU OTPE3KOB CEKYIIHMX, TEopemMa O KBajpaTe KacaTeIbHOM.

Bekrop, nanuHa (MOZyib) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPBI, IIPOTHBOIOJIOKHO HAIpPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
pPaBEHCTBO BEKTOPOB, ONEpallii HajJ BEKTOpaMmu. Pa3jio)keHHe BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopam. KoopauHaTbl BEKTOpA.
CKaHﬂpHoe HIPpOU3BCACHUC BCKTOPOB, IPUMCHCHUC JJI HAXOXKIACHUA HJIWH WU YIJIOB.

JlekapTOBbI KOOPIMHATHI HA TIJIOCKOCTH. Y PaBHCHHS MPSIMOM U OKPY>KHOCTH B KOOPJAMHATAX, IEPECCUYCHHUE OKPYKHOCTEH U IIPSIMBIX.
MCTOI[ KOOoOpJauHAaT U €ro NpuMCHCHMC.

[IpaBuiibHbIE MHOTOYTOJbHUKHK. J[mnHa OKpyKHOCTH. ['paaycHas v paguaHHas Mepa yriia, BBIYUCICHUE [UTHH YT OKpykHOocTei. [limomans
Kpyra, CeKTopa, CerMeHTa.

JIBMOKEHHsI TUIOCKOCTH U BHYTPEHHHE cuMMeTpHun Guryp (37emMeHTapHbie npeacrtasiienus ). [lapamtensabiil nepenoc. [ToBoporT.

BeposiITHOCTDH M CTATHCTHKA
7 Knace

IIpencraBienue maHHBIX B BUAE TaOIuL, Auarpamm, rpadukoB. 3amnojiIHEeHUE TalOJIUll, YTCHHE W IMOCTPOCHHE AuarpaMm (CTOJTOMKOBBIX
(cTonbOuaThix) U KPYTroBbix). UTeHne rpaduKOBpeaIbHBIX MpoIreccoB. M3BineueHne nHGpOpMAIIUN U3 JUarpaMM U TaOJIHI], UCIOJIb30BAHUE U
WHTEpHpEeTalus JTaHHbIX.

OmnucarenbHas CTaTUCTUKA: CpelHEE apu(PMEeTHUecKoe, Me/InaHa, pa3Max, HauOoJblllee 1 HauMEHbIlIee 3HaUSeHUsI Ha0opa YHUCIIOBBIX JaHHBIX.
IIpumeps! citydailHOM U3MEHYUBOCTH.

Crny4aiiHBIN SKCIIEpUMEHT (OMBIT) U CiIydaiiHoe coObITHE. BeposaTHOCTh U yacToTa. Pojib MajlOBEpOSITHBIX U MPAKTUYECKU JIOCTOBEPHBIX COOBITHI
B IIpUpOJie U B oOmiecTBe. MoOHeTa M UrpajibHasi KOCTh B TEOPHUH BEPOSITHOCTEH.

I'pa¢, Bepmmmna, pedpo. Crenens BepinHbl. Uucino pedbep u cymmMapHasi cTeneHb BepiiuH. [IpencraBinenne o cBsa3HocTH rpada. Llenu u nukIib.
ITytu B rpadax. O6xox rpada (3inepoB nmyTh). IIpencraBienue o6 opueHTUpOoBaHHOM Irpade. Pemmenue 3a1ad ¢ noMouibo rpados.

8 ki1ace

[Ipencrasnenue naHHBIX B BUAE TaOIUI, 1HarpaMm, rpadukoB. MHOXECTBO, 3JIEMEHT MHOXKECTBA, ITOJIMHOXKECTBO. Onepanuu HaJl MHOYKECTBaMU:
o0benMHEHHE, IiepecedyeHne, JaornojiHeHue. CBolcTBa ornepanuii HaJl MHOXKECTBAMU: MEPEMECTUTEIbHOE, COUYeTaTeIbHOE, paclpeaeIuTeIbHOe,
BKJIIOUEHUs. Vcnosib30BaHue rpauuecKkoro MpecTaBIeHUsI MHOXKECTB JIJIsI ONIMCAHUs peajIbHBIX MPOIECCOB U SIBJICHUM, MPU PEIISHUH 3ajad.

N3mepenue paccenBaHUs JaHHBIX. JlMcriepcusi U cTaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HA0OpOB. /lnuarpamma paccenBaHHUsI.

DnemeHTapHble CcOOBITHSA ciy4daiiHoro omnbiTa. CiydaiiHble coObITHs. BepositTHocTH cOOBITHI. ONBITHI C PABHOBO3MOKHBIMU 3J1€MEHTAPHBIMU
coObITusAsMU. CnydaliHbIi BEIOOp. CBSA3b MEXy MaJlOBEPOSTHBIMU U MIPAKTUYECKHU JOCTOBEPHBIMHU COOBITHSIMHU B IPUPOJIE, OOIIECTBE U HayKe.
JepeBo. CBoiicTBa AepeBbEB: €IMHCTBEHHOCTh ITyTH, CYIIIECTBOBAHME BHCSYE€H BEpLIMHBI, CBSI3b MEXJy YMCIJIOM BEPIIMH U YHUCIoMpeoep.
[IpaBuno ymHoxenus. Pemenue 3anad ¢ momoinibio rpados. IIporuBononoxusie coObiTus. Jluarpamma Ditnepa. O0begUHEHHE U TIEpeceueHUe
cooObIThii. HecoBmecTHbIE cCOOBITHSA. DOpMyia CIOKeHUsT BeposiTHocTel. YcioBHas [IpaBuiio ymHoxxenus. HezaBucumeie coobiTus. [Ipencrasnenue
AKCIIEpUMEHTA B BUJIE AepeBa. PelieHue 3a1a4 Ha HaX0KAE€HHUE BEPOSITHOCTEN ¢ MOMOIIBIO JIEPEBa CIIy4ailHOIO SKCIIEPUMEHTA, JUarpaMm OHiiepa.



9 kuiace

IIpencraBienue gaHHBIX B BUAE TaOaWll, auarpamMMm, rpadmkoB, WHTepOpeTalnus JaHHbIX. UTeHHe M IOoCTpoeHue TabOJull, Juarpamm,
rpa¢uKOB MO peabHBIM JaHHBIM.

IlepecranoBku u dakropuan. Couetanus u yuciao coueranuid. Tpeyronpuuk [lackans. Pemenue 3agay ¢ ucrnonb3oBaHueM KOMOMHATOPHUKH.

I'eomeTpuueckasi BeposiTHOCTh. Cily4dailHbIM BBIOOpP TOYKHU M3 (PUTYypHI HA MIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

Hcnpitanne. Ycnex u Heynada. Cepus ucnblTaHuid a0 1iepBoro ycnexa. Cepust ucnbltTanuii beprynnu. BeposTHOCTH COOBITUH B cepuH
ucnbiTaHuil bepHyiuiu.

CiyyaiiHasi BeIM4YMHA U paclpeesieHue BeposATHOCTe. MaremaTtndyeckoe oxxuaanue u aucriepcusi. [IpumMepsl MaTeMaTH4eCcKOro OXXHUAAaHUSL Kak
TEOPETUUECKOTO0 CPEIHEro 3HAUECHUs BEJIMUMHBI. MaTeMaTu4ecKoe OKUJaHUE U TUCTIEPCUS CIIyUYailHON BEJIMYHUHBI
«4YMCJIO YCHEXOB B CEpUM HCObITaHUN bepHymmm».

[lonsatne o 3akoHe OoNbIMX uHucel. V3MmepeHne BepOATHOCTEHC MOMOIIBIO YacTOT. PONb M 3HAaUCHUE 3aKOHA OOJIBIINX YHCEIl B IPUPOAEC U
00111eCTBE.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YUEBHOI'O INPEJIMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

OcBoenne yueOHOTO npeaMera « MaTeMaTHKay JOKHO 00ecieYrBaTh JOCTHIKCHIE Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHus CICAYIOMUX THYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

JJUIYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS MTPOTPAMMBI y4eOHOTO mpeaMeTa «MaTteMaTuka» XapaKTepu3yoTCs:

IMaTpuoTHYecKoe BOCIUTAHUE:
MPOSIBIIEHUEM HMHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHUKH, [IEHHOCTHBIM OTHOILIEHHEM K JOCTH)KEHUSM POCCUHUCKUX MATeMAaTUKOB U
POCCHUICKON MaTeMAaTUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JIOCTHKEHUH B IPYTUX HayKax U MPHUKIAIHBIX chepax.

I'paxnanckoe U TyXOBHO-HPABCTBEHHOE BOCIUTAHUE:
TOTOBHOCTBKO K BBIITOJIHCHUIO O6ﬂ33HHOCTeﬁ Tpa)K)IaHHHa nu pea.m/lsaunn ero npaB, Hpe}ICTaBHCHI/IeM 0 MAaTeMaTHU4YCCKHUX OCHOBaxX q)YHKHI/IOHI/IPOBaHI/ISI
Pa3IMYHBIX CTPYKTYP, SABJICHHM, POLEAYP TPasKIaHCKOTO 00IIecTBa (BRIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K 00CYKIECHUIO dTUUECKUX MPOOIIEM, CBI3aHHBIX C
HpaKTquCKHM HpI/IMeHeHI/IeM )IOCTI/I)KGHI/Iﬁ HaYKI/I, OCO3HAHUEM BAXKHOCTHU MOpaJ'IBHO-BTI/I‘-IeCKI/IX HpI/IHHI/IHOB B ICATCIIBHOCTHU y‘IéHOFO.

TpyaoBoe BociuTanue:
YCTaHOBKOI\/'I Ha aKTUBHOC y‘-IaCTI/Ie B peI_HeHI/II/I HpaKTquCKHX 3a1a4 MaTeMaTI/I'-IeCKOI\/’I HaHpaBJ'IeHHOCTI/I, OCO3HAaHUEM BAXKHOCTU MATEMATHUYCCKOT O O6pa3OBaHI/I${
Ha MPOTSHKEHUU BCEH KU3HU ISl YCTIEITHOW MPO(eCCHOHATBHOM ASSITETFHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHIA; OCOZHAHHBIM BEIOOPOM U TIOCTPOCHUEM
MHIUBUAYATbHON TPAaeKTOpUK 00pa30BaHMs U )KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIMTAHUE:
CIIOCOOHOCTBIO K SMOIMOHATBHOMY M JCTETHYECKOMY BOCIPUSTHIO MAaTeMAaTHYEeCKUX OOBEKTOB, 3aJady, PEIICHUN, PacCyXICHHH, yMEHHUIO BHUICTh
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

I[leHHOCTH HAYYHOT0 MO3HAHUS:



OpHEHTAIMel B IEITEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJI0BEKa, IPUPO/IbI U OOIIECTBA,
IIOHMMaHHEM MaTeMaTHYeCKOM HayKH Kak cepbl 4eIoBeUeCKOn NesTeIbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAYMMOCTH JUUIsl Pa3BUTUS LIMBUIM3ALMHI; OBJIAJICHUEM
S3bIKOM MaT€MATUKH U MAaTEMaTUYECKON KyJIbTYpOH KaK CpeJCTBOM IO3HAHMSI MUPA; OBJIAJJICHUEM IIPOCTENIIINMU HaBbIKaMH UCCIIEI0BATENbCKOM JIEATEIbHOCTH.
dusnueckoe BocluTaHue, POPMHUPOBAHUE KYJIbTYPbI 310POBbSI U SMOLMOHAIBHOTO 0JIar OOy YHSL:
TOTOBHOCTBIO NMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEPECaxX CBOETO 3/J0POBbs, BEACHHUS 3J0POBOTO 00pa3a )KHU3HH (30pOBOE MUTAaHKUE, COANaHCHUPOBAHHBIH
PEKUM 3aHATHH M OTAbIXA, PEryssipHas GU3ndecKas aKTUBHOCTD); C(OPMUPOBAHHOCTHIO HABBIKA Pe(ICKCHH, TPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TaKOro
K€ IpaBa JIpyroro 4eJIoBeKa.

IKOJIOTHYECKOe BOCIIUTAHHUE:
OpHUEHTAallMeN Ha IPUMEHEHUE MaTeMAaTUYECKUX 3HAHUN JJIs peLIeHUs 3a/1a4 B 00J1aCTU COXPAHHOCTH OKPY’Karollel cpeibl, JIaHUPOBAHUS ITOCTYIIKOB U OLIEHKU
UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPYKAIOLIECH Cpe/bl; 0CO3HAHUEM III00aIbHOIO XapaKTepa SKOJIOTHUYECKUX MPOOIEM U IyTeH UX pereHHs..
JInuHOCTHBIE pe3yibTaThl, OOECIIEUMBAIOLIUE aJaNTALUI0 00YyYaroIIEerocs K HM3MEHSIOLUIMMCS YCIOBHMSIM COLUAIBHON M NPUPOAHON CpPEIbl: TOTOBHOCTBHIO K
JEUCTBUSM B YCIOBUSAX HEONPEACICHHOCTH, OBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NMPAKTUYECKYHO NEATEIBHOCTb, B TOM UUCIICYMEHUE YUUTHCS Y
APYTUX JIO/ICH, TPHOOPETaTh B COBMECTHOM JESITEIPHOCTH HOBBIC 3HAHUS, HABBIKM M KOMITIETEHIIMU U3 OIBITA IPYTHX;
HE00XO0IMMOCTBIO B (JOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (GOPMYJINPOBATh UIEU, IOHATHS, TUIOTE3bl 00 00BEKTaX U ABJICHUSAX, B TOM YHUCJIE paHee He
U3BECTHBIX, 0CO3HABATh AC(PULUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHUE;
CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIHIO KaK BBI30B, TPEOYIOMINI KOHTPMED, KOPPEKTHPOBATH IPHHUMAEMBIE
peleHust U AeHcTBUs, (HOPMYIUPOBATH U OLEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
MeramnpeaMeTHble  pe3ylbTaThl OCBOGHHS IpOrpaMMbl  ydyeOHOro mpeamera «MaTemaTuka» XapaKTepU3YyIOTCS OBIAJCHUEM  VHUBEPCANbHbIMU
NO3HAGAMENbHLIMU OeliCMBUAMU, YHUBEPCATIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATbHOIMU PEZYIAMUGHBIMU 0lCMEUAMU.
1) Vuusepcanvrvle noznasamenshuie oeticmeus 06ecneuusaronm Gopmuposanue 6a308bix KOCHUMUGHBIX NPOYECCO8 00YUAOWUXCsl (0C80EeHUE MeMOO06 NOZHAHUSL
OKpYIHCaIouje2o Mupa, npumMeHeHue 102U4ecKux, UCCi1e008amenbCKux onepayuil, yMeHut pabomams ¢ uHgopmayuer).

ba3oBble jioruyeckue aeicTrBus:

1. BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKN MaTEMaTHUECKIX OO BEKTOB, MOHSATUH, OTHOIIEHUH MEX/Ty TOHATUSAMHE; (POPMYIHPOBATH ONpPEIEIECHUS
MOHSTHI; YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBaHMSI JUIsl 0000IIEHNS U CPaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

2. BOCIIPUHUMATb, (POPMYIMPOBATEH U IPEOOPa30BHIBATh CYKACHUS: YTBEPAUTEIbHbIC U OTPHULIATENIbHBIC, €IMHUYHBIC, YACTHBIEC U O0IINE; YCIOBHBIE;

3. BBISIBIISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKkTaX, TaHHBIX, HAOTIOICHUSIX U YTBEPKACHUSX; MIPeIaraTb KPUTSPHH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U IIPOTUBOPEUYUN;

4. nenathb BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, A€TyKTUBHBIX U HHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3AaKIIIOUEHUH 10 aHAJIOTUH;

5. pa30upaTh J0Ka3aTEeNbCTBA MAaTEMATUYECKUX YTBEP)KICHUH (IpsAMBbIE U OT MPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEILHO HECJIOKHBIE JOKa3aTelbCTBA
MaTeMaTHYeCKUX (aKkTOB, BBICTPAUBATh apryMEHTAIINIO, IPUBOINUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

6. BBIOMpaTh criocod peueHus yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMs, BHIOMpATh Hauboiee MOAXOIIIINN C yUETOM CaMOCTOSTENEHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3zoBbie ncciieaoBarejbcKue JeHCTBHUA:



1. wmcmonb30BaTh BOMPOCH KAaK HCCIICIOBATEIBCKUNM WHCTPYMEHT IMO3HAHUS; (OPMYIHUPOBATH BOIMPOCH], (PUKCHUPYIOIIHNE MPOTUBOPEUYHUE, MpodiieMy,
CaMOCTOATENILHO YCTaHABIMBATH HCKOMOE U JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIINI0, MHCHHE;
2. TPOBOAMTH IO CAMOCTOSATEIHHO COCTABIEHHOMY TUIAHY HECIOXHBIA IKCIEPUMEHT, HEOOJBIIOE HUCCICIOBAHUE 10 YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTUYeCKOro 00bhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIy COOOI;
3. camMoCTOsTeNbHO (OPMYIIMPOBATh OOOOIICHUSI U BBIBOJIBI MO PE3yJIbTaTaM MPOBEACHHOTO HAOIIOICHUS, UCCIEAOBAHUS, OIICHUBATh TOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IIICHHIA;
4. MpOrHO3UPOBATH BO3MOKHOE PA3BUTHE IMIPOIIECCA, & TAKXKE BBIABUTAThH MPEIIOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.
Pa6ora c undopmanueii:
5. BBISIBJIATh HEIOCTATOYHOCTh ¥ M30BITOYHOCTh HH(OPMAIIMH, JaHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUS 3a/1a4H;
6. BEIOMpaTh, aHATM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAITHIO PA3TMYHBIX BHIOB U (POPM MpEICTaBICHUS;
7. BeIOUpaTh popMy IpeacTaBiIeHUs HH(GOPMALIMK U UIUTFOCTPUPOBATH pPelllaeMble 3a]]a4i CXeMaMHU, AUarpaMMaMu, HHOU rpadukoi ¥ UX KOMOUHAIUSAMU;

2) OLICHUBATh Ha,[[é)KHOCTb I/IH(1)OpMaI_II/II/I 10 KpUTCPUAM, ITPCATIOKCHHBIM YUUTCIICM UJIU C(I)OpMy.]'II/IpOBaHHBIM CaMOCTOATCIIbHO.

YHMSepCCl]Zbele KOMMYHUKamueHbovle Oeticmeus obecneyusarom CqupMMpOGdHHOCI’I’lb COUUAJIbHBLIX HABbLIKOE 06yttaiou4uxc;z.

OO01enue:

1. BocipuHUMATh B (HOPMYITHPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSMH M IEISAMHU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U MTUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 10 X0y PElIeHUs 3a7aui, KOMMEHTUPOBATh MOJYYECHHBIN pe3ynbTar;

2. B X0Je OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMBI, TPOOJIEMBI, PEeIIaeMOi 3aJladuv, BBHICKA3hIBATh WJICH, HAICIICHHBIC HA TTOUCK
PEIICHNUS; COTIOCTABNISITh CBOM CY)KJIEHUS C CYKIECHUSMHU JPYTUX YUYACTHUKOB JUANOra, OOHAPYKUBATh Pa3IHUdKUe M CXOJCTBO MO3UIUHN; B KOPPEKTHOU dopme
(hopMyJIHPOBATh Pa3HOTIIACHSI, CBOM BO3PAKCHHUS;

3. MPEACTaBIATh Pe3yNbTaThl PEIICHUS 3a/1auM, SKCIIEPUMEHTA, UCCIEAOBaHUS, MMPOEKTA; CAMOCTOSTENILHO BBIOUpaTh (hOpMaT BHICTYIUICHHS C YYETOM 3a/ady
MIPE3SHTAIIMHA U OCOOCHHOCTEH ayTUTOPHUH.

CoTpyaHUYECTBO:

_ TIOHMMAaTh U HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYaTbHON pa0OTHI MpU PEIICHWH y4eOHBIX MATEeMATHUYECKUX 3ajad; MPUHUMATH IeTh
COBMECTHOH JIeATEIbHOCTH, IIJIAHUPOBATH OPraHU3AIMI0 COBMECTHON pabOThI, paclpeaensTh BUABI padoT, T0TOBApPUBATHCS, 00CYKIaTh MPOIECC U PE3YJIbTAT
paboThI; 06001IaTh MHEHHUST HECKOJIBKUX JIFOJIEH;

_ y4acTBOBaTh B TPYMIOBBIX (hopMax paboThI (00CYKACHHS, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMBI U JIP.); BBIIOIHITH CBOIO YaCTh PabOTHI M KOOPAUHUPOBATH
CBOM JCUCTBMSI C IPYIMMH YJI€HAMH KOMaHJbl; OLEHUBATh KaueCTBO CBOETO BKJIAJga B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYITHMPOBAHHBIM ydaCTHUKAMU
B3aMMOJICHCTBUS.

3) Vuusepcanvhole pezyrisamuensie oeticmesusi 0becnewusarom Ghopmuposaniie CMulC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIL.

Camoopranu3anusi:
CaMOCTOSITENILHO COCTABJIATH IJIaH, aJITOPUTM PEIICHUS 3a7auil (UM €ro 4acTb), BRIOMPATh CIIOCOO PELICHUs ¢ YYETOM UMEIOIIMXCSI PECYpPCOB U COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELICHUH C yUCTOM HOBOM HH(OpPMAIIHH.

CaMOKOHTpPOJIB:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TPOLIECCa U pe3yJibTaTa pelIeHus] MaTeMaTUYecKOn 3a1a4H;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTI'YT BO3HUKHYTh IIPU PEILIEHUH 33/1a4H, BHOCUTh KOPPEKTUBBI B I€ATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, HAWJCHHBIX
OHOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBHE pE3yJIbTaTa JeSATEIbHOCTH MOCTABICHHOMN LEJIN U YCIOBUAM, OOBSACHATH PUYMHBI JOCTHXKEHUS WIN HEAOCTHKEHUS LIE€TIH, HAXOAUTh
omuOKy, 1aBaTh OIIEHKY MPHOOPETCHHOMY OIBITY.

NPEIJMETHBIE PE3YJIBTATHBI
MartemaTuKa

5 kaacc

Yucna u evluucieHus

1. IToHuMaTh U NPaBUIILHO YIIOTPEOIATH TEPMUHBI, CBA3aHHBIC C HATYPAJIbHBIMH YHCIaMU, OOBIKHOBEHHBIMH U JECITUUYHBIMU JPOOSIMH.

2. CpaBHUBATH U YIIOPSAIOYMBATH HATYPAIBHBIC YHCIIA, CPABHUBATH B MPOCTEUIITNX CITyYasiX OOBIKHOBEHHBIE IPOOH, IECATHIHBIC JPOOH.

3. COOTHOCUTDH TOYKY Ha KOOPJIMHATHOU (YMCIIOBOM) MPSMOI C COOTBETCTBYIOIIMM €l YHCIIOM U M300pakaTh HATYpaJIbHbIE YHCIa TOYKaMU Ha KOOPAWHATHOU
(4uCIIOBOIN) IPAMOH.

4. BeimonHATh apudMeTHuyecKue AeUCTBUS C HATYPaTbHBIMU YHCIAMU, C OOBIKHOBEHHBIMU APOOSIMHU B MPOCTEHUIIINX CITydasX.

5. BBIMOTHATE TPOBEPKY, IPUKUJIKY PE3yJIbTaTa BHIYUCICHUM.

6. OKpyrsaTh HaTypaabHBIC YKCIA.

Pewienue mexcmoswix 3a0au

1. Pemath TeKkcTOBBIE 3a7a4l apU(PMETUYECKUM CIIOCOOOM U ¢ IOMOIIbIO OPraHU30BaHHOTO KOHEYHOI0 IIepedopa BCceX BO3MOKHBIX BAPUAHTOB.

2. PemiaTsb 3a/1auu, cojieprkaline 3aBUCMMOCTH, CBSI3bIBAIOLIME BEIUYMHBI: CKOPOCTb, BPEMs1, pACCTOSIHHE; 1IEHa, KOJIMYECTBO, CTOUMOCTb.

3. Hcmonb30BaTh KpaTKUE 3aMUCH, CXEMBI, TA0IHIIbI, 0003HAYCHHS TIPU PEIICHUH 3a/1a4.

4. ITonbp30BaThCsl OCHOBHBIMU €IMHUIIAMU U3MEPEHUS: LIEHbI, MACChl; PACCTOSHUS, BpEMEHH, CKOPOCTH; BhIpaXKaTh OJIHU €IUHUIIbI BETMUUHBI Uepe3 ApyTHe.

5. M3Bnekath, aHAIW3UPOBaATh, OLIEHWBATH MH(OpPMAlLNIO, MPEJCTABIECHHYIO0 B TaliHIle, Ha CTOJIOYATON auarpamme, MHTEPIPETUPOBATH MPEICTABICHHBIE
JJaHHbBIE, MCII0JIb30BaTh JaHHBIE IPH PEIICHUN 3a/au.

Hacnaonan ceomempus
1. ITonp30BaTbCs TrCOMCTPUICCKUMU ITOHATUAMMU: TOUKA, ITIpsAMasi, OTPE30K, JIyd, YIOJI, MHOTOYT'OJIbHUK, OKPY>XHOCTb, KPYT.

2. IIpuBouTH MPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOLINX (OPMY U3YUEHHBIX T€OMETPUUECKUX (PUTYP.

3. Ucnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMHU: BEpLIMHA CTOPOHA; C MHOTOYTOJIbBHUKAMU: yroJl, BEpIIMHA, CTOPOHA, JHATOHANb; C OKPYKHOCTBIO:
paauyc, 1uaMeTp, UEHTP.

4. N300paxkaTh U3yuyeHHBIE TeOMETpUYECKUe PUTYypbl Ha HEIMHOBAHHOM U KJI€TYaTO OyMare ¢ MOMOUIBIO IIUPKYJIS U TUHEHKH.

5. HaxoauTh IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TOMOIIbIO JIMHEHKH, CTPOUTh OTPE3KH 3a/laHHOM JIMHBI; CTPOUTH OKPYKHOCThH 33JaHHOTO



panuyca.

6. Mcnionp30BaTh CBOMCTBA CTOPOH U YTIIOB MPSIMOYTOJIBHHUKA, KBaIpaTa JUIsl UX MOCTPOCHUS, BBIYMCICHUS TUIOIIATN U IEPUMETpA.

7. BBIUuCnaTh TEepUMETp M IUIOIIAJh KBajpara, MPSIMOYTOJIbHUKA, (PUTYp, COCTaBICHHBIX M3 MPSIMOYTOJLHUKOB, B TOM 4ucie (UTyp, H300paKEHHBIX Ha
KJIeT4aToi Oymare.

8. [1o1p30BaTHCSl OCHOBHBIMU METPHUECKUMHU EAMHUIIAMH U3MEPEHUS [UTHHBI, TUIOMIA/IN; BBIPAXKATh OJTHU €IMHUIIBI BEJTMUUHBI Uepe3 APyTHE.

9. PacriozHaBath napasuienenune, Kyo, UCIoIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo rpaHb, H3MEPEHHS, HAXOIUTh U3MEPCHUS TapalIelienuiesa, Kyoa.

10. Beruucisate 006eM Ky0a, napauiesienure/ia 1mo 3alaHHbIM H3MEPEHUSM, TTOJIb30BaThCs SMHULIAMH U3MEPEHUsS 00bEMa.

11. PemiaTh HECIOKHBIC 33]]a4U HA U3MEPEHUE TEOMETPHUUCCKUX BEITMYMH B TIPAKTUICCKUX CUTYAIUSX.

6 kJaace
Yucna u eviuucnenun
1. 3HaTh U TOHMMATh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJAMH YHCEIN U CIOCOOAMU X 3alUCH, IEPEXOAUTH (€CIIM ATO BO3MOKHO) OT OHOM (pOpMBI 3arucu
4yucia K IpyTrou.
2. CpaBHI/IBaTB " yrnopsaaouMBaTh LCJIbIC YU CJIA, OOBIKHOBEHHBIE U JACCATUYHBIC IIpO6I/I, CpaBHHBATL YK CJia OAHOTO U PA3HBIX 3HAKOB.
3. BI:IHOJIH?ITI:, co4cTasd yCTHbBIC U TMCbMCHHBIC HpI/IéMBI, apH(bMeTqucxne IIGfICTBI/ISI C HaTypaJIbHbBIMU U LECJIIBIMU YK CJIaMHU, OOBIKHOBEHHBIMHU U JACCATUYHBIMUA
ApoOsSIMU, MOJIOKUTENBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.
4. BBIUUCIIATH 3HAYSHUS YUCIIOBBIX BBIPAKEHUH, BBITOIHATH IPUKUKY M OLIEHKY Pe3yJIbTaTa BEIYMCICHUA; BBITOIHATH IPe0o0pa30BaHMsl YMCIOBBIX BbIPAXKEHUN
Ha OCHOBE CBOMCTB apU(PMETUUECKUX TEHCTBUH.
5. COOTHOCUTH TOUKY Ha KOOPAMHATHOMN MPSAMOI ¢ COOTBETCTBYIOIIMM €/ YHCIIOM U M300pa)aTh YMClia TOYKaMH Ha KOOPJMHATHOM NPSMOI, HAXOIUTh MOJYJIb
qucia.
6. COOTHOCUTH TOUYKH B MPSIMOYT'OJBHOM CHCTEME KOOPIMHAT C KOOPJMHATAMH 3TON TOUKH.
7. OKpyTasTh LeNble YUCIA U IeCITUYHBIE IPOOU, HAXOAUTh MPUOIMKEHUS YUCE.

Yucnoevie u 6yK88HHble 6blpasricenus
1. Ilonumats u y1'IOTp66J'I$ITB TEPMHHBI, CBA3AHHBLIC C 3alIUCHI0 CTCIICHU YUCJIa, HAXOAWUTDH KBaJApaT 1 KY6 YHCiia, BBIYUCIIATH 3HAYCHHUA YHCJIOBBIX BBIp&)KGHHﬁ,

COACpIKAIINX CTCIICHU.

2. ITonp3oBaTbCs IMpuU3HaKaM JCJIMMOCTHU, paCKIaJAblBaTh HATYPaJIbHBIC YK CJIa Ha IIPOCTBIC MHOXUTCIIN.

3. I[Tonp3oBaThCs MaCH_ITa6OM, COCTAaBJIAITH MTPOMMOPHUUN U OTHOLICHUS. Hcnonbs3o0BaTh 6yKBBI JJIsA 0003HAYCHHS YHCEIT IIpU 3alMMCU MATEMATUYCCKUX BBIpa)KeHHfI,
COCTaBJIATH 6y1(BeHHI)Ie BBIPAXCHUSA U q)OpMy.TII)I, HaXOAUTh 3HAYCHUA 6yKBeHHBIX BBIpEl)KGHHfI, OCYHICCTBIIAA HGO6XO}II/IMBIG IOACTaHOBKHU U HpeO6paSOBaHI/I$[.
4, HaXO,Z[I/ITB HEU3BECTHHIM KOMIIOHEHT PaBCHCTBA.

Pewienue mexcmoesuwix 3aoau
1. Pemrath MHOTOIIIATOBBIE TEKCTOBBIE 3a/1a4M apU(PMETHIECKIM CIIOCOOOM.



2. Pemmate 3a1aun, CBSI3aHHBIE C OTHOIICHUEM, TIPONIOPIIMOHATIFHOCTRIO BEJTUYHH, MPOIICHTAMU; PEIIaTh TP OCHOBHBIC 33/1a4M Ha JIPOOU M MPOIICHTHI.

3. Pemarsb 3a1aun, copepxalirue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMUUHBI: CKOPOCTh, BPEMsI, PACCTOSTHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD; POU3BOAUTEIHHOCTD,
BpeMsi, 00bEMa pabOoTHI, HCIIONB3YS ApUPMETHICCKHUE JCHCTBYS, OIICHKY, IPUKHUJKY; MTOJIb30BAThCS SAMHUIIAMUA U3MEPEHHS COOTBETCTBYIONINX BEITHYMH.

4. CocTaBisaTh OyKBEHHBIEC BBIPAKEHHUS 110 YCIOBHIO 33/1a4H.

5. M3Bnekath uHboOpManuio, MPEACTABICHHYIO0 B TaOJMLaxX, Ha JUHEHHOHN, CTOJIOYATON WM KPYroBOM AMarpaMMmax, MHTEPIPETUPOBATH IMpEACTaBICHHBIC
JaHHBIE; UCII0JIb30BaTh JAHHBIC MIPU PEIICHUH 3a/1a4.

6. [IpencraBisaTh HHGOPMALIMIO C TOMOIIBIO Ta0JIHIIL, JIMHEHHOU U cTOI0YATON AUarpaMM.

Haznaonan ceomempus
1. IlpuBoauTh pUMEPHl OOBEKTOB OKPYKAIOIIETO MHUPA, UMEIOMUX (OpMY M3YUEHHBIX F€OMETPUUECKUX TIOCKHX M MPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.
2. N300paxaTh ¢ MOMOIIBIO IUPKYJIsS, JIMHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHOW M KJIETYATOH Oymare M3y4eHHBIC IJIOCKHE IreOMeTpHYecKue (GUTyphl U
KOH(UTYpaIiy, CHMMETPUYHBIE (DUTYPBI.
3. [Tonb30BaThCS TEOMETPUICCKUMU TMOHSATUSMU: PABEHCTBO (DHUTYp, CHMMETPHS; HCIIOIH30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CHMMETPHH,
LEHTP CUMMETPHH.
4. HaxoauTh BENMYUHBI YTJIOB U3MEPEHUEM C MOMOIIBI0 TPAHCIIOPTUPA, CTPOUTH YTIJIbl 3aJJaHHOW BEJIMYMHBI, MOJIb30BAThCA MPH PEIICHUU 3a]ad IpaayCHON
MepoH yIJIOB; paclo3HaBaTh Ha YePTEKaX OCTPBIN, MPSIMOM, pa3BEPHYTHIN U TYNOH yIiibl. BEIYMCIATh NIMHY JTOMaHOM, IEPUMETP MHOTOYTOJIbHHKA,
M0JIb30BaThCS €IMHULIAMH U3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €IMHUIIBI U3MEPEHHUSI ITTUHBI Uepe3IpyTHE.

1. HaxoauTh, UCTIOJIb3YS YEPTEHKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXIY ABYMS TOUKaMH, OT TOUKH JI0 TPSIMOM, JUTMHY MyTH HA KBAJAPAaTHON CETKE.
2. BeaucasaTh miomaab GUryp, COCTaBICHHBIX U3 MPSMOYTOIBHUKOB, UCIIOIB30BaTh pa30OMeHNe Ha MPSMOYTOJIBLHUKHU, Ha paBHBIC (DUTYPBI, TOCTPAUBAHUE 10
MPSIMOYTOJIbHUKA; MT0JIb30BAaThCSI OCHOBHBIMU €AMHUIIAMU U3MEPEHHUS IJI0IAIU; BBIPAXKATh OJJHU €AMHUIIBI U3MEPEHUS TUIONIAN Yepe3 Apyrue.
3. Pacnio3naBaTh Ha MOJIETISIX U M300paKCHUSX THPAMUIY, KOHYC, [IHIIUHP, HCIIOJIB30BaTh TEPMHUHOJIOTHIO: BEpITNHA, peOpo, TpaHb, OCHOBAHHE, Pa3BEPTKA.
4. N300paxxaTh Ha KJIETYATON OyMare mpsiMOYTOJbHBIN MapaiiesIeUIIe]I.
5. BrpruucnsaTe 00BEM MPSAMOYTOJILHOTO MapajuleNienurnena, Kyda, Mmoiab30BaTbCsl OCHOBHBIMU €IMHUIIAMHM U3MEpPEHUs] 00BhEMa; BBIpAXaTh OJHHU EIUHUIIBI
HU3MepeHust 00beMa yepes IpyrHe.
6. PemaTe HECIOKHBIE 3a/1a4M HA HAX0KJIEHHE T€OMETPUIECKUX BETTMYHUH B IPAKTUYECKUX CUTYAIIHSIX.

Auredpa

7 KJjace

Yucna u evluucnenusn

— BI)IHOJ'IHSITI), codcTad YCTHBIC U ITMCBbMCHHBIC HpI/IéMI)I, apH(bMeTquCKHe HeﬁCTBHH C paurOHaJIbHBIMH YU CJIaMU.

- HaxonuTpe 3HaU€HUSI YUCIOBBIX BBIPAKEHUM; TPUMEHSITH Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAUY€HUM TPOOHBIX BBIPAXKEHUH,
coaepKaIuX OOBIKHOBEHHBIC U JICCITUYHBIC APOOH.

- IlepexoauTh OT omHOW (OPMBI 3alUCH YHCENT K JPYyrou (mpeoOpa3oBBIBaTh ACCATUYHYIO ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B



NIECATUYHYIO, B YACTHOCTU B OECKOHEYHYIO JIECATUYHYIO APOOB).

- CpaBHUBaTh M YIOPSAOYMBATH pallMOHAJIbHBIE YHCIIA.

- Oxkpyriarh 4ucia.

- BbINOMHATE OPUKUIIKY U OLICHKY pe3yJbTaTa BRIYMCIICHUN,OLIEHKY 3HAY€HHI YHCIIOBBIX BBIPAYKCHUU.

- BBIMOMHATE 1EHCTBUS CO CTENEHSIMU C HAaTypaJlbHBIMH ITOKA3aTEIISIMH.

- IIpuMeHsTH IPU3HAKU JICIUMOCTH, PA3JIOKEHHUE Ha MHOYKHUJIM HATYpPaJIbHBIX YHCEII.

- Pemiate nmpakTUKO-OPHUEHTHUPOBAHHBIC 3aJ1a4, CBA3aHHBIE C OTHOIICHUEM BEJIWYUH, MPOHNOPIHOHAIBHOCTHIO BEJIWYHH, MHPOIEHTAMU;
WHTEPIIPETUPOBATh PE3yIAbTAThl PEIICHHUS 3aJ]1auC YYCTOM OrpaHHUUYCHUI, CBSI3aHHBIX CO CBOMCTBAMHU PAacCMaTPHUBAEMbIX OOBEKTOB.

Anzebpauueckue gvipasrceHus

- Hcnonp3oBaTh anreOpanyeckyr0o TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MIPOIleCCe OCBOCHHUS yueOHOro MaTepuaiia.

- Haxonute 3HaueHusi OyKBEHHBIX BBIPKEHUN MPH 3aJaHHBIX 3HAYCHUSIX TTEPEMEHHBIX.

- BeimonHsATe mpeoOpa3zoBaHUsl IEJIOTO BBIPAXKEHUS B MHOTOWICH IIPUBEJIEHHUEM MOJOOHBIX CJIaraeMbIX, PAaCKPBITUEM CKOOOK.

- BEIMONMHATE YMHOXEHUE OJHOWICHA HAa MHOTOYWICH M MHOIOYWICHAa Ha MHOTOWICH, NMPUMEHATh (POpPMYyJIBI KBajJpaTa CyMMBbI M KBajpara
pa3HOCTH.

- OcCy11ecTBIISATh Pa3JI0KEHNE MHOTOUYJIEHOB HA MHOXKHUTEJIU C IIOMOIIIBIO BBIHECEHHUS 32 CKOOKHU 0OIIIEro MHOKUTENS, TPYIIIUPOBKU CJIaraéMblX,
NpUMEHEHUsI (OpMYJI COKPALICHHOTO YMHOXEHHUS.

- [IpumensTh peoOpa3oBaHUs MHOTOYICHOB ISl PEIISHUS PA3JIMYHBIX 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX MIPEJIMETOB, U3 peajlbHOW MPAKTHKH.
- Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMHUIIOKA3aTeNsIMU U1 IPEe0Opa30BaHUsl BhIPaKEHUM.

Ypaenuenus u nepasencmea

- Pemiate nuHeliHble ypaBHEHUsI C OJHOM NEepeMEHHOMN, NPUMEHss MpaBUia Mepexojia OT UCXOJHOTO YpaBHEHHUSI K PAaBHOCUJIBHOMY €MY.
[IpoBepsiTh, ABIAETCS JHU YHCIO KOPHEM YpPaBHEHUSI.

- IIpumensiTh rpadpuyeckre METOAbI IPU PEIICHUH JUHEHHBIX YPABHEHHUH U UX CHCTEM.

- [MToaGupaTe mpuUMeEpHI Hap YHUCEN, SIBISIIOIINXCS PEIICHUEMIMHEHHOTO YPaBHEHUsSI C JIByMsI IEPEMEHHBIMH.

- CTpouTh B KOOPAWHATHOHN IUIOCKOCTH T'padUK JUHEWHOI0 ypaBHEHUs C JIBYMs MEPEMEHHBIMU; MOJIb3YsICh I'paUKOM, IPUBOJIUTE MPUMEPHI
peIeHusT ypaBHEHUSI.

- Pemate cuctembl JByX JIMHEHHBIX YpaBHEHMH C JByMs IEPEMEHHBIMHM, B TOM YHCIIE TpaUUECKH.

- CocTaBIsITh M pemaTh JIMHEHHOE ypaBHEHNUE WITH CUCTEMY JTUHEWHBIX YPaBHEHUM 110 YCIIOBHIO 3aJa4yd, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4¥ MOJy4YEHHBIH pe3yabTar.

Koopounamut u zpaguxu. @ynkuyuu

- N300paxars Ha KOOPJAMHATHOM MPsIMOMl TOYKHM, COOTBETCTBYIOIIME 3aJIaHHBIM KOOpJMHATaM, Jy4Yd, OTPE3KH, MHTEpBajbl; 3allUChIBATh
YUCJIOBBIE MMPOMEXYTKHU Ha anreOpandeckoM Ss3bIKe.

- OtmeyaTh B KOOPJMHATHOW MJIOCKOCTH TOYKHU MO 33JaHHBIM KOOPAUHATAM; CTPOUTH Tpaduku THHEHHBIX ¢yHKIUK. CTpouth rpaduk GyHKIIUHU Y
=[xl

- OnuceIBaTh C NOMOMIBIO (DYHKIIMM HU3BECTHBIC 3aBUCUMOCTH MEX/y BEJIMUYHMHAMHU: CKOPOCTh, BPEMsl, PACCTOSIHHE; 1I€HA, KOJINYECTBO,
CTOUMOCTB;, MPOU3BOJUTEIILHOCTh, BpeMs, 00bEM paOOTHI.

- HaxoanTthk 3HaueHue (PyHKIIMHU IO 3HAYEHUIO €C apryMeHTa.



- I[Monumars rpadudeckuii cnocod TMpeCTaBICHUST U aHaIu3a WHGOpMAIUK; U3BJICKaTh W HWHTEPHPETUPOBaTh HWH(OpMamnuio u3 rpadukon
peajbHBIX MPOLECCOB U 3aBUCUMOCTEN.
8  kiace
Yucna u eviuucnenusn
- Hcrnonp30BaTh HaYaIbHBIE MPEACTABICHHUSI O MHOKECTBE JICHCTBUTEIIFHBIX YMCEN JJII CPAaBHEHHUS, OKPYTJICHUS] Y BBIYUCIICHUM; W300pakaTh
JICHCTBUTEIIBHBIC YMCJIA TOYKAMHM Ha KOOPAWHATHOMN MPSAMOM.
- [IpumMeHsTh NOHATHE ApU(PMETHUECKOTO KBAJPATHOTO KOPHS; HAXOJIUTh KBaJIpaTHBIE KOPHH, MCHOJIb3Ysl NPHU HEOOXOAUMOCTH KAJIBKYJISTOD;
BBIINIOJIHATH IIPE0OpPa30BaHUs BBIPAKEHUM, COIEPKAIIUX KBaJpaTHbIe KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.
- Hcrnonp30BaTh 3anycu OOJIBIINX W MAJIBIX YHCEII C TIOMOIIBIO AECITUYHBIX ApoOel u creneneit uncia 10.
Anzeopauueckue eviparceHusn
- [IpuMeHsITh MOHATHE CTENCHU C IMEJIbIM TOKa3aTelIeM, BBIIOJHATh NPEOOpa3OBaHUs BBIPAKEHUM, COJIEpXKAIINX CTEIEHH C IEJIbIM
IHOKa3aTeJIeM.
- BeinonHATE TOXAECTBEHHBbIE IIPEOOpPA30BaHUSl pPALMOHAJIBHBIX BBIPAXKEHHUM Ha OCHOBE MpaBWI JAEUCTBUM HaJ  MHOrOWIEHaAMHM U
anreOpandyecKuMU JIPOOSIMHU.
- PackiaapiBaTh KBaJgpaTHBINA TPEXUYJIEH HA MHOYXHUTEIIHU.
- IIpumeHsaTh 1peoOpa3oBaHUsI  BBIPAXKEHUM U pELICHUs

pa3iInyHbIX 3a7a4 U3 MaTeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEalbHON NPAKTUKH.
Ypaeuenus u nepasencmea
- Pemate nmuHelHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHaJIbHbIC yPaBHEHMsI, CBOJSIINECS K HUM, CUCTEMBI JIByX YpaBHEHHUI C ABYMs
NIEpPEMEHHBIMU.
- IIpoBoauThe HOpoOCTEHININE HCCIEA0OBaHUSA YPaBHEHUM M CHUCTEM YpaBHEHHI, B TOM 4YHCJIE C MNPUMEHEHUEM TIpaduyecKux
npeacTaBiIeHUN (ycTaHaBJIUBAaTh, UMEET JIM YpPaBHEHHUE UJIM CUCTEMa ypaBHEHUI pElIeHUs], €CJIU UMEET, TO CKOJIBKO, U Tp.).
- [lepexonuTth OT cioBeCHOI (OPMYJIMPOBKHU 3aJlayu K €€ aire0pandyecko MoOJieId C IOMOIIBI0 COCTABJICHUS YpPaBHEHUS WJIM CUCTEMBI
YPaBHEHUI, UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/a4M MOJyYE€HHbBIN pe3yJIbTar.
- [TpuMenATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JUJIsI CPABHEHMSI, OLICHKHY; PENIaTh JUHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOU U UX CUCTEMBI;
JlaBaTh rpadUYeCcKylo WUTIOCTPAIIMIO MHOXKECTBA PELIEHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.
Dynkuyuu
- I[Tonumate U wHcnosb30BaTh (PYHKIUOHAJIBHBIE MOHATHUS U S3BIK (TEPMHHBI, CUMBOJIMUECKHE OOO3HAYEHUS); ONPEAEHATh 3HAUCHUE
(pyHKIIMHM IO 3HAYECHUIO apryMEHTa; ONpeAesaTh CBOMCTBAa (PYHKIIUU IO €€ rpaduKy.
- Crpouth rpaduku diaeMeHTapHbIX GyHKIwi Buma Y =K/X, y = X,

y = x3,y =X, Y = |x|; onuCBIBaTh CBOICTBA YUCIOBOH (GYHKIIUU IO €& TpaduKy.
9  kiace
Yucna u evtuucnenusn
- CpaBHUBaTh M YHOpPSIOYMBATh PALMOHAJIBHBIE W MPPALMOHAIBHBIE YHCIIA.
- BrinonaaTs apudmeTrnyeckue I1elCTBUS C pallMOHAIIBHBIMH YHCJIaMH, COYETasi YCTHbIE M NUCbMEHHBIE MPHUEMBI, BRIIOJIHITH BEIYUCICHUS



C MppallMOHAJIBHBIMH YMUCJIAMHU.
- HaxonuTe 3Ha4y€HUs CTEIIEHEN C LI€JbIMH NOKA3aTEJIAMU U KOPHEM; BBIYUCIIATH 3HAUCHHUS YHCIOBBIX BBIPAXKCHUU.
- OKpyIaaTh A€MCTBUTEIbHBIE YNCIA, BBINOJIHATH IPUKUJIKY pe3yJbTaTa BBIUMCIECHUN, OLIEHKY YMCJIOBBIX BBIPa)KECHUM.
Ypasnenusn u nepasencmea
- Pemrate nuHeliHbBIE U KBaJApaTHBIC YPABHEHUS, YPAaBHEHMUSI, CBOISIIMECS K HUM, TIpocTeimune 1poOHO-palliOHAIbHbBIC

YpPaBHEHHUSI.
- Pemate cucrembl AByX JIMHEHHBIX YPAaBHEHUW C ABYMs I€PEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHMM, B KOTOPBIX OJHO ypaBHECHHUE HE
SIBJISIETCST JINHCUHBIM.
- Pemrate TekcToBBIE 3a/1auM  alreOpanvecKuM CIIOcOOOM € MOMOIIBIO COCTABIICHUS YPAaBHEHUSI WJIM CHUCTEMBI JIByX YPaBHEHHH C JBYMs
IIEPEMEHHBIMU.
- I[IpoBomuThe mHpOCTEHIIME HCCICAOBAaHUS YPAaBHEHUHW W CHUCTEM YpPaBHEHHH, B TOM 4YHCIE€ C NOPUMEHEHHEM TrpadudecKux
npeacTaBiIeHUN (ycTaHaBJIUBAaTh, UMEET JIM YPaBHEHUE UM CUCTEMA YPABHEHUN pELICHUsI, €CIIM UMEET, TO CKOJIBKO, U IIp.).
- Pematre cucreMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO; M300pa)kaTh PELICHUE CHCTEMBbI
HEPABEHCTB HAa YHCJIOBOM MPSIMOMW, 3alMChIBaTh PEIIECHUE C IIOMOIIBIO CHUMBOJOB.
- Hcnonp30BaTh HEpaBEHCTBA IIPU PELICHUM PA3JIAYHBIX 3a7a4.

Dyuxkyuu X

- Pacrio3HaBars GyHKIIMN N3yYEHHBIX BUIOB. [I0Ka3bpIBaTh CXEMAaTHYECKH PACIOI0KEHUE Ha KOOPIMHATHON MIIOCKOCTUTPA(UKOB (DYHKIIMA BUA:

y:kx,y:kx+b,y=xK,y:ax2

+bx +c,y=x3y=X,y=1x|B3aBUCUMOCTH OT 3HaYeHHIi K0((PHUINEHTOB; ONMUCHIBATH CBOHCTBA (hYHKITHIA.
- CtpouTh U H300paXkaTh CXeMaTH4YEeCKH TpaduKy KBaJApaTUYHBIX (PYHKIIMM, ONMUCHIBATh CBOMCTBA KBaJApaTUUYHBIX (PYHKIUH IO HUX
rpadukam.
- Pacno3HaBaTh KBaJipaTUYHYIO PYHKIUIO IO (popMyJie, HPUBOAUTH ITPUMEPHI KBaApaTUUHBIX (DYHKIIMN U3 peaIbHOU KU3HHU, (PU3UKH,
T€OMETPHUH.
Apupmemuueckan u ceomempuueckas npozpeccuu
- Pacno3naBath apu@MeTHUECKyI0 M TEOMETPUUYECKYIOMPOrPECCHH MPHU Pa3HBbIX CIlOocoOax 3aJlaHusl.
- BBINOMHATE BBIYUCIICHUS C UCIIOJIb30BaHUEM (HOpMyI N-TO YieHa apu(PMETUIECKOH M TeOMETPUYECKOW MPOrpeccuii, CyMMBbI IEPBBIX N YJICHOB.
- N306pakaTh 4ieHbl N1OCIE€I0BATEIbHOCTH TOYKAMU Ha KOOPJAMHATHON IIJIOCKOCTH.
- Pemats 3aj1a4u, CBsI3aHHbIE c YHUCJIOBBIMU IIOCJIEOBATEIBHOCTSIMHM, B TOM 4YHCJIe 3aJayd M3  peajJbHOW XMU3HU (C
HCIIOJIb30BAaHUEM KaJIbKYyJIATOPa, HUMPOBBIX TEXHOJIOTHMN).

I'eomerpus
7 kaace
1. Pacno3naBaTh M3y4y€HHBIE I'€OMETpUUYECKHE (PUIYypbl, ONpPEAeIaTh UX B3aUMHOE PAacIOJIOKEHHE, U300pa)kaTb INeOMETpUYECKHe (UTypHI;
BBIIMTOJIHATh YCPTCIKU MO YCJIOBHUIO 3aJa4vH. I/ISMGPHTB JTUHEUHBIEC U YTJIOBBIC BCIIMYHUHBI. Pemmatpb 3aJa4l Ha BBIYHUCJICHUC MJIMH OTPC3KOB U
BEJIMYMUH YIJIOB.



2. Jlenats rpyOyro OLICHKY JMHEHHBIX U YTJIOBBIX BEJIMYHUH IIPEIMETOB B peajbHON )KU3HU, pa3MEpOB MPHUPOJIHBIX 0OBEKTOB. PaznmuyaTh pa3mepsl
9THX OOBEKTOB MO MOPSAKY BEIUYHHBL.

3. CTpouTh 4YEPTESIKH K TI'€COMETPHUUCCKHM 3ajaqyam.

4. Tlonp30BaThCs MPU3HAKAMU PaBEHCTBA TPEYTrOJIbLHUKOB, HCIIOJIH30BaTh IPHU3HAKH U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPH PEIICHUH
3a7ad4.

5. IIpoBOAWTH JOTMYECKHE PACCYKIACHUS C MCIIOJIb30BAHUEM I€OMETPHUYCCKHX TEOPEM.

6. Ilosp30BaThcs NpU3HAKaMU PaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOCTBOM MEJIUAHBI, IPOBEACHHON KIUIOTEHY3€ NPIMOYTOJIbHOIO
TPEYTrOJIbHUKA, B PEIICHUH N€OMETPHUYECKHUX 3a/1ad.

7. OmnpenensaTs NMapauIeIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeTr ¢ HUMHU cekymas. OnpeaensaTs NapajuieIbHOCTh MPSIMBIX C
ITOMOIIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSAMO#M 0 TOYEK APYTrOM IMPsSMOii.

8. Pemarp 3agauu HaA KJIeT4aTou Oymare.

9. TIpoBOAWTH BHIYMCICHHUS U HAXOIUThH YHCIOBBIC M OYKBECHHbBIC 3HAYCHUS YTJIOB B MEOMETPUUYECKHUX 3a7adyax C HCIIOJb30BAaHUEM CYMMbI YIJIOB
TPEyrojibHUKOB W MHOI'OYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX NIpPU IEPECEUECHUM JBYX MapajUICIbHBIX HPSMbBIX ceKyle. Pemiarts
MPAKTUYECKHUE 3a/1a9M Ha HAXOXKICHHUE YIJIOB.

10. BrnazmeThs MOHSATHEM Fr€OMETPHUIESCKOTO MECTa TOYSK. Y METh OIPEACIISATE ONUCCEKTPHUCY yIila U CEePEAWMHHBIA MEePICHINKYISAP K OT- Pe3Ky Kak
FEOMETPUYECKHE MECTa TOUYEK.

11. ®opMyIMpPOBaTh OIIPEACIECHUS OKPYKHOCTHM M Kpyra, XOpAbl M JMaMeTpa OKPY>KHOCTH, IIOJIb30BAaTbCS UX CBOMCTBAMM. Y METh IPUMEHSTH
STH CBOWCTBa TP PEIICHUHU 3aJ]1ad.

12. BnazgeTs HOHSITUEM OIMMHMCAaHHOW OKOJIO TPEYTOJbHHUKA OKPY>KHOCTH, YMETh HAaXOAUTh €€ 1eHTp. [lonb3oBaThbes pakTaMu O TOM, UTO
OHCCEKTPHCHI YIJIOB TPEYroJIbHUKA IIEPECEKaroTCsl B OJHOU TOYKE, U O TOM, YTO CEPCIUHHBIC MEPICHAUKYIISIPhI K CTOpPOHaAM
TpPEyrojibHUKaA MEePEeCeKarTCs B OTHOW TOYKE.

13. BiiageTe NOHSITHEM KacaTeJIbHOM K OKPYKHOCTH, MOJIb30BaThCsI TEOPEMOW O  MNEPICHAMKYJISIPHOCTH KacaTeJIbHOW W pajuyca,
HpOBCI[éHHOFO K TOYKEC KaCaHMUsI.

14. ITonb3oBaTbCs MPOCTECHIITUMU FeOMETPHUYSCKUMH HEPaBECHCTBAMH, TTOHUMATh MX MPAKTHUYECKUH CMBICI.

15. IIpOoBOIUTE OCHOBHBIE TEOMETPUUECKHUE ITOCTPOCHUSI C ITOMOIIBIO LUPKYJIS U JIMHEUKH.

8 kJacc

1. Pacno3HaBaTh OCHOBHBIC BU/IbI YETHIPEXYTOJILHUKOB, UX JIEMEHTHI, II0JIb30BaThCSI KX CBOWCTBAMU MPHU PEIIICHUN TEOMETPHUYCCKUX 3aJ1a4.

2. TlpumeHsATH CBOCTBA TOYKH MEPECCUCHUS MEIHAH TPEYTroJabHUKA ([IEHTPa MacC) B PEIICHUHN 3aj1ad.

3. Bimagerp moHsATHEM CpeIHEW JIMHUW TPEYroJibHHUKA W TpalelHd, MPUMEHSITh UX CBOWCTBAa MPU PEIICHWH TC€OMETPUYECKUX 3ajad.
[Tonp3oBaTbcst Teopemont Paneca U TEOPEMON O NMPONOPIHAOHANBHBIX OTpPE3Kax, NMPUMEHSITh WX I PEIICHUs MPAKTUYECKUX 3aJa4.

4. TlpuMeHSATH MPU3HAKH 110,100 TPEYTOJIbHUKOB B PEIICHUHA T€OMETPUUCCKUX 3a/ay.

5. Ilonwp3oBarbcsi Teopemoi Iludaropa st perieHUss T€OMETPUYECKUMX M MpakTHdeckux 3aaad. CTpouTh MaTeMaTUYECKyl0 MOJIENb B
HpaKTI/I‘-IeCKI/IX 3agadax, CaMOCTOATCIIbHO AC1aThb I-ICpTé)K nu HaXOI[I/ITBCOOTBCTCTBYIOH_II/IC JJIUHBI.

6. BirageTh MOHATHUSIMH CHHYyCa, KOCHHYyCa M TaHI€HCAa OCTPOro yrijia MPsSIMOYTOJBHOTO TpeyrojibHHKa. [1071630BaThbCs TUMH MMOHATUSIMHA JIJIsI

peHICHUS MPAKTUYCCKUX 3alad.



7. Bpraucnath (pa3IMYHBIMH  CcIOCOOAMHU)  IUIOIIAAh TPEYrOJbHUKA W IUIOMIAJM MHOTOYTOJBHBIX  (Quryp (monab3ysichk, A€ HEOOXOIUMO,
KaJIbKYJIITOpOM). [IpUMEHSITh MOJTyYeHHBIC YMEHHUS B MPAKTHYCCKUX 3ajiavyax.

8. Bnanerh NOHATUSAMM BIMCAHHOI'O Y LIEHTPAJIBLHOI'O YIJIa, UCIIOJb30BaTh TEOPEMBI O BIIMCAHHBIX YIUIaxX, yriaxX MEXAY XOpJAaMu (CEKyLIMMHU) U
yIJIe MEXKJIy KacaTeJIbHOW W XOPJOU IIPU PEIICHUN I'eOMETPUIYSCKUX 3aj1ad.

BJIaI[eTB ITIOHATHUCM OIIMCAHHOI'O r-ICTIJIpéXYFOJIBHI/IKa, HpI/IMCHSITI) CBOﬁCTBa OITUCAHHOI'O ‘-IeTpréXYI‘OJILHI/IKa HpI/I peH_[eHI/II/I 3a1aa4.

9. IlpuMeHSATH MOJyYCHHBbIC 3HAHHUS Ha IPAKTUKE — CTPOUTh MaTEMaTHYECKHE MOJCIH I 3aJad peajlbHOW JKW3HH W IPOBOIUTH

COOTBETCTBYIOIIHNE BBHIYUCIICHUS] C TPUMEHEHHUEM T10JI00USI M1 TPUTOHOMETPUH (TI0JIB3YSICh, IJI€ HEOOXO0IMMO, KATbKYJIITOPOM).
9 kaace

1. 3HaTI) TpI/IFOHOMeTpI/I‘-ICCKI/Ie (I)yHKLII/II/I OCTpBIX erIOB, HaAXOOUTh C UX ITOMOIIIBIO paBJII/ILIHI)IC BJICMCHTBI HpHMOYFOJIBHOFO TPGYFOJII)HI/IKEI
(«penreHre MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXxoauTh (C MOMOIIBIO KaJIbKYJISITOPA) JJIMHBI U YIJIbI JUISI HETAOJIMYHBIX 3HAYCHHUIA.

2. Tlonp3oBatbes QopMyslamMyu NpPUBEIEHUST W OCHOBHBIM TPHUTOHOMETPHYECKHM TOXXIECTBOM JUISI HAXOXXICHUS COOTHOIICHUH MEXITYy
TPUTOHOMETPUYECCKUMH BEJIMYMHAMH.

3. Mcnosb30BaTh TEOPEMbI CUHYCOB U KOCHHYCOB JUJIsl HAXOKJAEHUSI PAa3JIMUHBIX JJIEMEHTOB TpPEYroJibHUKA («pElIeHHe TPEyroJIbHUKOBY),
MPUMEHSTH UX HPU PEIICHUHA TSOMETPHUUCCKHUX 3ajad.

4. Brnaners TOHATHSIMU NpeoOpa3oBaHUs MOJO0OUS, COOTBETCTBCHHBIX JJIEMECHTOB TOJOOHBIX  ¢uryp. [lonp30BaThcsi CBOMCTBAMHU TTOJO0OHS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIISIT JUIMHBI U HAXOAUTh YIJIbl Y MNOAOOHBIX puryp. [IpuMeHsITh CBOWMCTBA 1TOJI00UST B TPAKTHYSCKHUX
3a/a4ax. YMeTh NPUBOAUTH MPUMEPHI MMOJOOHBIX (UTYP B OKPYIKAIOIIEM MHpE.

5. Ilomp30oBaThcsi TEOpEMaMH O MPOU3BEACHUH OTPE3KOB XOPJI, O TIPOU3BEJACHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelIbHOM.

6. Ilosb30BaThcsi BEKTOpaMy, HOHUMAaTh UX T€OMETPUYECKUN U (PU3NUIECKUN CMBICI, IPUMEHSATh UX B PELIEHUN F'€OMETPUYECKUX U (PU3UUYECKUX
3ama4y. [IpuUMeHsThH cKaJsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKJICHUS JUTUH U YTJIOB.

7. HO.]'II)SOB&TI)CS[ METOIOM KOOpI[I/IHaT Ha IINIOCKOCTH, HpI/IMeHSITI) €ro B peHICHI/II/I F€OMeTpI/I‘IeCKI/IX n HpaKTI/I‘-IeCKI/IX 3ada4.

8. BmageTp MNOHATHUSMH TIPABWJIBHOTO MHOTIOYTOJBbHHUKA, JIIUHBI OKPYKHOCTH, JJIUHBI JIyTU OKPY>KHOCTH U PaJIMaHHON MEpHhI yIiia, YMETh
BBIYUCJIATH IJIOIIIAAb prra U €ro qaCTeﬁ. HpI/IMCHﬂTB HOJ'Iy‘-IeHHI)Ie YMeHI/Ifl B HpaKTI/I‘-IeCKI/IX 3agadyax.

9. Haxoauth ocH (WM HEHTPbI) CAMMETPUH (PUTYD, MPUMEHSTH ABUKEHHUS MIOCKOCTH B MPOCTEUIINX CIIydasX.

10. HpI/IMeHSITI) HO.]'Iy‘-ICHHI)Ie 3HAHUIA Ha HpaKTI/IKC — CTpOI/ITI) MarTeMaTu4YeCKueEe MOJACIN JJId 3adad peaanof/'I JKU3HU U HpOBO}II/ITI)

COOTBCTCTBYIOIIINC BbIYUCIICHUS C IPUMCHCHHUCM l'IOILO6I/I5I U TPUTOHOMCTPHUUICCKUX (I)YHKI_[I/If/’I (HOJ'IB3y}ICI>, rac HCO6XOI[I/IMO, KaJ'IBI(y.TI}ITOpOM).

BeposiTHOCTB M CTATHCTHKA
7 Kaacc

1.

2.

Yurare uHPOpMaIUIO, TPEACTABICHHYIO B TalJWIaxX, Ha JuarpaMmax; IpeACTaBiIATh JaHHbIE B BUJE TaOJIHUI], CTPOUTH JIUarpaMMbl
(cTtonbukoBbIe (cTOIOUYATHIE) U KPYTOBBIE) IO MACCUBaM 3HAaYE€HUH.
OnuceiBaTh U UHTEPHPETHUPOBATh peEaJIbHbIE YHUCIIOBBIC TaHHBIC, MPEACTaBICHHbIE B Ta0IMIIaX, HA JUarpaMmmax, rpapukax.

Hcnons3oBaTh JJIsT OITMCAaHUA NJAaHHBIX CTATUCTHYCCKHUEC XApPaKTCPUCTHUKHU: CPCAHEC apI/I(I)MeTI/I‘IeCKOG, MEaAHuaHa, HauOoOJIbIIIEE U HaWMCHBIICE
3HAYCHUS, pa3dMax.

1.

HNmets mpencTaBiieHHE O CIy4YalHOW H3MEHYMBOCTH Ha TIpUMEpax II€H, (PU3UYECKUX BEIWYHUH, AHTPONOMETPHUYECKHX JTaHHBIX; HUMETh
MPEACTABIEHUE O CTATUCTUYECKOU YCTOMYUBOCTH.



8 kiace

1.

H3Bnekats  © 1peoOpa3oBbiBaTh  MH(POPMAIIHIO, PEJACTABICHHYIO B BUJIC TAOJHUIL, THarpamMM, rpadMKOB; IPEICTABIIATh TaHHbBIC B BU/IC
TaOIUIl, auarpamMm, rpaduKoB.

2. OnuceIBaTh JaHHBIC C MOMOIIBIO CTaTUCTHYECKHX IMOKa3aTelei: CpeaHUX 3HAaYeHUN U Mep pacceuBaHUs (pa3Max, JHUCIEPCHUs U
CTaHJAapPTHOE OTKJIOHEHUE).

3. HaxonuTh 4acTOTBhI YHUCJIOBBIX 3HAYEHUNW M 4YaCTOTHI COOBITHI,B TOM YHCJIE€ MO pe3yJibTaTaM U3MEPEeHUM U HaOIIIOJCHUIA.

4. HaxoauTh BEpPOATHOCTH CIy4YalHBIX COOBITHI B ONBITaX, 3HAsi BEPOATHOCTH JJIEMEHTApPHBIX COOBITHM, B TOM 4YHCJIE B OIIBITaXC
PaBHOBO3MOKHBIMH 2JIEMEHTAPHBIMU COOBITUSIMU.

5. Hcnonb3oBaTh rpaduueckue MOJECIH: JIEPEBO CIyYalHOTO SKCIIEPUMEHTA, JUarpaMMbl Diijiepa, YUCIIOBasi MpsiMasi.

6. OmnepupoBarh MOHATHUSIMHU: MHO>KECTBO, IIOJMHOKECTBO; BBIMOJIHSATEH ONlepallii HaJ MHOXXECTBaMU: 0O0bEIMHEHHE, TIEpeceUeHue, IOMOTHEHUE;
OepeUrucCIsATb 3JICMCHTBI MHOKCCTB; IPUMCHSTH CBOMCTBA MHO>KECTB.

7. Hcnonb3oBath rpaduyeckoe IPEeACTaBICHHE MHOMXECTB U CBS3€H MEXIy HUMH ISl ONMCAHUS MPOILECCOB M SIBICHUM, BTOM YHUCIE OpU
pemeHnn 3a7a4d U3 JAPYTrux y4eOHBIX IIPEIMETOB U KypPCOB.

9 knace

1. HN3Buekarb u mpeoOpa3oBeIBaTh  HHQPOPMALIHIO, TIPEACTABICHHYIO B PAa3JIUYHBIX UCTOYHHKAX B BHAEC TAONUIl, AuarpamMm, Tpa]uUKOB;
NpEJCTaBIsATh JIaHHBIE B BHJE TaOIUI, AUarpamm, rpaduKoB.

2. Penrate 3aJa4r OpraHnu30BaHHbIM Hepe6op0M BAapHaHTOB, @ TAKXKC C HCIIOJIb30OBAHHUCM KOM6I/IHaTOpHI>IX npaBuJa U MCTOHOB.

3. Hcnonb3oBaTh oOmnucarebHbIE XApPaKTEPUCTHUKHU JIsI MAaCCHBOB YHUCIOBBIX JIAHHBIX, B TOM 4YHCJIE CPEAHUE 3HAYEHHUSI U MEPHI
pacceuBaHUs.

4. HaxoauThs 4acTOTHI 3HAYSHUU U 4YaCTOTHI COOBITHUSI, B TOM YHCJIE MOJb3YsICh pe3yjbTaTaMy MPOBEACHHBIX U3MEPEHUI U HAOJII0ICHUH.

5. HaXOI[I/ITI) BCPOSATHOCTHU CﬂyqaﬁHbIX COOBITUI B HU3YYCHHBIX OIIbITax, B TOM YHCIIC B OIIbITaX C PaBHOBO3MO>XHBIMHU DJJICMCHTAPHbLI- MU
COOBITUSIMU, B CEPUSIX UCIIBITAHUI 10 TIEPBOTO yCIleXa, B cepusix UcnbliTaHuii bepHymnmu.
HNmers mipeacTaBieHHEe O CIy4YalHOW  BEJIMYMHE W O PACHPENICIICHUH BEPOSITHOCTEM.

6. HMmeTh mpe/cTaBlIeHHE O 3aKOHE OOJBIIUX YHCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA

OOJIBIINX YHCEN B MPUPOJIE U OOIIECTBE.

TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMbBIX HA OCBOEHHUE

KAXJION TEMBI, 1 BO3MOXXHOCTb UCHIOJIb30BAHMS IO 9TOM TEME S0P U IIOP, KOTOPBIE ABJSAIOTCSA YYEBHO —
METOAUYECKUMU MATEPUAJTAMU



MatemaTuka 5 kiaace - 204 g4

Pazn Tema KoanyecTBo yacoB DJIeKTPOHHbIE CHuHCOK HTOrOBBIX Cnoco6 oeHKkH
e o0pa3oBaTe/bHbIE IVIAHMPYeMbIX HUTOTOBBIX
pecypcsbl pe3yJIbTaToOB ¢ YKa3aHUEM IVIAHMPYeMbIX
3TanoB UX GopMUPOBAHUSA pe3yJbTaToB
BCEro KouTtpousb IIpakTHye
HbIe cKHe
padoThl padoThl
1. |HarypanbHble yucina. 58 2 bu6noreka [IOK -IlonnmaTh ¥ MpaBUIILHO YcTHbI onpoc;

JleicTBus c
HATYpaJIbHBIMU YU CIIAMU

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

yHOTPEOISATh TEPMUHBIL,
CBsI3aHHBIE C HATYpPaIbHBIMU
qucllaMy,

-CpaBHUBATh U YIIOPSAI0YNBATH
HaTypaJIbHbIE YHUCIIA,

- BBITIOJTHATEH apU(METUUECKHE
JIEMCTBUSI C HATYPAJIbHBIMU
YHUCIIAMH

-CpaBHUBATh HATYpaJbHbIE
YHCIa;

-BBIIIOJIHATH IPOBEPKY,
MPUKUIKY pe3yabTara
BBIUMCJICHHUH .

-OKpYTJIATh HATypAJIbHBIE
YHCIIa;

-penaTth TEKCTOBBIC 3aJa4H
apu(pMETHYECKUM CTIOCOO0M;

pelieHne yuyeOHbIX U
IPAKTHUKO-
OpPUEHTHUPOBAHHBIX
3a1a4

Bxonnas koHTpOnbHAsA
pabota
CamocrosiTenbHast
pabota

MaremaTtuueckuii
JUKTaHT

Pemenue yueOHbIX U
MPaKTUKO-



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

- IIO3HAKOMHUTECS C OHATHSIMHU
JISTTUTENIA U KPaTHBIC YHCIIA;

HauOOJILIINI OOIIMI IETUTEND
Y HauMEHbIIIee 00111ee KpaTHOE

OPHUCHTHPOBAHHBIX
3aga4

KonrponsHas pabora

Harnsgnas reomerpus.
JInHnK Ha IOCKOCTH

17

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

-I10JIb30BAThCA
r€OMETPUYECKUMU ITIOHATUSMMU:
TOYKa, NIpsiMasi, OTPE30K, JIyY;
-IIPUBOIUTH MIPUMEPHI 00BEKTOB
OKPYKarOIEeTr0 MUPA, UMEIOLIUX|
bopMy H3yUEHHBIX
reoMeTpUYECKuX QUryp;

- CTPOUTh OTPE3KHU 3aJaHHOU
JUUINHBI,

- Beruucnsats nepumetp u
Iioniaib KBajapara,
IIPSAMOYTOJIBHUKA;

- TIOJIB30BAThCS
T€OMETPUUYECKUMH MTOHATUSIMHU:
OKPY>KHOCTb, KPYT;

- UCTIOJb30BaTh TEPMUHOJIOTHIO
CBSI3aHHYIO C OKPY>KHOCTBIO:
paauyc, TuameTp, eHTP;
-1300pakaTh U3y4YCHHBIE
reoMeTpuueckue GUrypsl Ha
HEJIMHOBAHHOM W KJIeT4YaToM
OyMmare ¢ TOMOIIbIO IIUPKYJIIS U
JIMHEHUKH.

[TpakTuyeckas pabora

CaMocrosgTenbpHas
pabora

Pemenne nmpaktuko-
OPHUEHTUPOBAHHBIX
3a1a4

[IpakTnueckas pabora

OOBIKHOBEHHBIE IPOOH

48

bu6nmoreka IJOK

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

-[IOHUMATh U IPaBUJIbHO

-YCTHBII OMpoc;
-penieHne yueOHbIX U



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

yIOTpeOISATh TEPMHUHBI,
CBSI3aHHBIC ¢ OOBIKHOBEHHBIMU
JIpOOsMH;
- CPaBHUBATh B IIPOCTEHIINX
ciy4asix OObIKHOBEHHBIC APOOH;

- BBINOJIHATH apu(pMETHUECKUE
JefcTBUS ¢ OOBIKHOBEHHBIMU
JIpOo0sIMU B MPOCTENUIINX
cilydasix;

-peliaTh TeKCTOBBIC 33/1a4H C
MIOMOIIBIO OPTaHHU30BAaHHOTO
KOHEYHOro nepedopa Bcex
BO3MOJXHBIX BAPUAHTOB,

- pemiaTh 3aJa4uM, CoAepIKaIue
3aBUCUMOCTH, CBA3BIBAIOIIIUEC
BEJINYMHBI: CKOPOCTH, BpEMH,
paccTosHHe;

-pemarth 3a/1a4u, CoJepIKaIIne
3aBUCUMOCTH, CBA3BIBAIOIIIUEC
BEJIMYMHBI: 1I€HA, KOJIMYECTBO,
CTOMMOCTSb.

IIPAKTHKO-
OPUEHTUPOBAHHBIX
3a1a4

KonTponbHas padota
CaMocrosgTenbpHas
pabora

KontponsHas padora
Pemrenue yueOHBIX U
MPAaKTUKO-
OpPHEHTUPOBAHHBIX
3ajay.

Harnsannas reometpusi.
MHOroyrojasHuKu

10

bu6nmoreka IJOK
https://m.edsoo.ru/7f4131ce

-IIOJIb30BaThHCA
rCeOMCTPUYCCKUMU TTOHATUAMU:

yrou,
MHOFOyF OJIbHHUK;

[IpomexxyTounas
KOHTpOJIbHast paboTa



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

-BBIYHCIISATH IEPUMETP U
wiomaas GUryp, COCTaBICHHbIX
U3 PSIMOYTOJEHUKOB, B TOM
yucie Guryp, n300paskEHHBIX
Ha KieTyaroi Oymare;

-HaXOdHUTh NIEPUMETP

-pernieHne yueOHbIX U
HPaKTHKO-
OPHEHTUPOBAHHBIX
3amaq

[IpakTuueckas pabora

MHOTOYTOJILHUKA.
JlecsiTuunbie qpooH 38 butmoreka [IOK “[OHMMATH H PABHIIBHO YCTHBIH orpoc.
https://m.edsoo.ru/7f4131ce VIIOTPEBIIATE TCPMHHE, Pernenne yueOHbIX H
CBSI3aHHBIC C JCCATUYHBIMU NIPpaKTHUKO-
JpOGAMH. OPUEHTHUPOBAHHBIX
-CPaBHHMBATH MPOCTEHIINX 3anat
cilydasix JIeCATHYHBIC IPOOH;
- BBITOJIHATH apu(pMETUYECKHE Konrtponeras padora
JIEUCTBUS C IECATUYHBIMH
JIpo0sMu;
-OKPYTJISITh JECATUYHBIC JIPOOH;
-pelaTh TEKCTOBBIE 33/1a4H, PCHICHUC IPAKTHKO-
CONEpIKAIINX APOGH. OPUEHTUPOBAHHBIX
3a7a4
Harmsanas 9 bu6imoreka [IOK -II0JIL30BAaTHCI OCHOBHBIMHU YcTHbIl onpoc;
reomerpust. Tena u https://m.edsoo.ru/7f4131ce | merpuueckumu eauHUIAMI -pelenne yueOHbIX 1
¢burypsl B U3MEPEHUS TTNHBL; MPAKTHKO-
IMPOCTPAHCTBEC -pacro3HaBaTh OPHUCHTHPOBAHHBIX
napajuienenunes, kyo, 3ana4

HCII0JIb30BATh TCPMUHOJIOTHIO:



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

BepIIIKMHA, peOpo rpaHb,
HU3MCPCHUA; HAXOAUTh
M3MEPCHUsI TIapalIeeUIe/1a,
KyOa.

-HaXOJUTh U3MEPEHUS
napajuienenumnena, Kyoa
-BBIYHUCIIATH 00BEM
napajuiesenune1a mno
3aJJaHHBIM U3MEPEHUSIM

-pe€uiaTh HECJIOXHBIC 3aJa4n
Ha U3MCPCHUC
reoOMCTPHUYCCKUX BCIINYHH B

[IpakTuueckas pabora

YcTHbI onpoc;
-pelieHne yueOHbIX U
MPAKTHKO-

OPHEHTUPOBAHHBIX
NPAaKTHYECKUX CUTYaIHUsX. sanaq
7. | IloBropenue u 24 bubmorexa [IOK -[IOBTOPUTH OCHOBHBIE MOHATHS | MITOroBasi KOHTpOJIbHAS
06001eHnE https://m.edsoo.ru/7f4131ce | y metoms kKypca 5 knacca, pabora
0000111eHNe 3HAaHUI -pelieHne yueOHbIX U
NpPaKTHKO-
OpPHEHTUPOBAHHBIX
3amaq
Hroro: 204

Martemaruka 6 kiaacc - 170 u



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

KoaudecTBo 4acoB

Cnucok

Cnoco0 oneHku

IpakTn HUTOI0BbIX HUTOI0BBIX
qyecKHe JJIeKTPOHHBbIE IUIAHUPYEMbI IUIAHMPYEMbIX
Ne HaumeHoBaHue pa3ieioB U TeM Kourtpo padoThI (uudpoBbie) X pe3yJbTaToB
n/m NporpamMmsbl Bcero  abHBIE o0pa3oBaTe/bHbIE pe3yJabTaToB C
padoTbI pecypcol YKa3aHueM
JTaNoB HUX
¢popmupoBan
us
bubnuoreka LIOK BrImonHsaTs, Bxonnas pabora,
https://m.edsoo.ru/7f4131ce codeTas yCTHbIe H ~ KOHTPOJIbHAs
MUCHhMEHHBIE pabora,
TpHEMBIL, KOHTPOJIbHAS
apudmeTnyecKue pabora;
- . camocrosTenbHas
pabora,
HATypalbHbEIMA MaTeMaTUYeCKUu
Harypanbnsle uncna 30 2 ;HCHaMH' AMKTAHT,
OJIE30BATECA TEPMUHOJIOTUYECKU
NpHU3HaKaMH W TUKTAHT
JETTMMOCTH,
pacKiIaabIBaTh
HaTypaJIbHbIE
YHCIIa HA IPOCTHIC
MHOXKHUTEJH.
bubmorexa [JOK [IpuBoauts CaMOCTOSITENIbHAS
https://m.edsoo.ru/7f4131ce HpUMEPBI pabora,
00BEKTOB MaTeMaTHYCCKHUH
OKPYKAIOIIETO JUKTaHT, pCUICHUEC
Harnsaanas reomerpus. Ipsmeie Mupa, HMeiommx =~ Do HRO”
Ha TIOCKOCTH 7 bopmy OPHEHTHUPOBAHHBIX
3a1aq
HN3YUYCHHBIX
Tr€OMETPUUCCKUX
TUTOCKUX "

MPOCTPAHCTBEHH



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

32

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

BIX ¢uryp,
MpUMEpPBl PaBHBIX

U CUMMETPUYHBIX
uryp.
N3ob6paxath c
MOMOIIBIO
HUPKYJIA,
JIMHEUKH,
TpPaHCHIOPTUpPA Ha
HEJIMHOBAaHHOM U
KJIETYaTOU
Oymare
W3yUYCHHBIC
TUTOCKHE
reoMeTpHYECKHE
¢burypst "
KOH(UTYpaLuH,
CUMMETPUYHBIC
¢burypsl.

CpaBHHBaTh u
YHOPSAOYNBATH
NI YHUCIIa,
OOBIKHOBEHHBIE H
JIECSATUYHBIC
Apobu,
CpaBHHBATH YHCIA
OJTHOTO W Pa3HBIX
3HAKOB.
BeImoaHATS,
coueTasi yCTHhIC
MUCHbMEHHBIE
PUEMBI,
apudMeTHIeCKHe
JelcTBUA c

Kontponbshas
pabora;
CaMOCTOSITENIbHAS
pabora,
MaTE€MaTHYECKUN
JIUKTaHT, pelIeHNe
MPaKTUKO-
OpHEHTHUPOBAHHBIX
3a1aq



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

HaTypaJbHbBIMU U
OCJIBIMH YHCJIaMU,

O0OBIKHOBEHHBIMH
U JECSITUYHBIMU
Ipobsamu,
MOJIOKHUTENbHBIM
" u
OTPHULIATEIILHBIMU
qyuciiaMun

Bubmuoreka [JOK [Tome30BaThCs [IpomexyTouHas

https://m.edsoo.ru/7f4131ce reOMETPHUECKHM KOHTPOJIbHAS
u nousitusivu: | PadoTa;
paBeHCTBO uryp, =~ KOHTPOJIbHAs
CUMMETpPUA, pabora;
HCTIOB3OBATE CaMOCTOSITeNIbHAS

pabora,
TCPMHHOIOTHIO, MaTEeMaTUYECKUI
CBAAHHYIO € nukranT, pernenue
CHMMETPHEI: OCb  ppakTHKO-
CUMMETpPUH, OPUECHTUPOBAHHBIX
HEHTP 3a1aq
CUMMETPHU.
Harnsanas reomerpusi. Haxoauts

Cummetpust

BCJIMYUHBI YIJIOB
HU3MCPCHUEM C

TTOMOIIIBIO
TpaHCHOPTHUPA,
CTPOUTH YTIIbI
3aJIaHHOM
BCJIMYHUHBI,

MOJIb30BATKCS MTPH
pemieHnr  3aja4
rpagyCHOW Mepoit
YTJIOB,
pacro3HaBaTh Ha
gepTexax



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

Bripaxenus ¢ OykBamu

Bu6nnoreka [JOK

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

OCTpBIN, MPSIMOH,
pa3BEPHYTBIH U
TYTOH YIJIBIL.
Beruucnsarte
JUIMHY JIOMaHOH,
MepUMETP
MHOTOYTOJIbHHKA,
MOJIb30BAThCS
eAMHUIIAMU
M3MEpEeHHUS
JUTMHBI, BBIPaXaTh
OIHM  CIMHUIIBI
M3MEpEeHHUS
JUTAHBI yepes
IpyTue
Hcnone3oBaTth
OYKBBI JUTS
0003HaYeHNUsT
YHCeN IPH 3aIUCH
MaTeMaTHYeCKUX
BBIPAKCHU,
COCTaBIISITh
OyKBEHHbBIC
BBIPKEHUS u
(bopMyIIbL,
HaXOJIUTh
3HAYCHHS
OYKBEHHBIX
BBIPAKCHU,
OCYIIECTBIISSA
HEOOXOTUMEIE
MOJCTAaHOBKH U
npeoOpa3oBaHHUs.
Haxoanutb
HEU3BECTHBIN

caMOCTOSATEIbLHAS
pabora,
MaTeMaTHYCCKUI
NIUKTAHT, PEIICHUE
MIPaKTUKO-
OPHUEHTUPOBAHHBIX
3a1a4



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

KOMITOHEHT
paBeHCTBa

Harnsaanas reomerpus. @urypsl
Ha IJIOCKOCTH

14

bubmuoreka LIOK

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

Pacno3naBate Ha
MOJIETISIX "
N300 pasKeHHSIX
MUpaMATy, KOHYC,
ATAHID,
WCIIOJTE30BaTh
TEPMHUHOJIOTHIO:
BepIIHA, pPEOpo,
TPaHb,
OCHOBaHWUE,
pa3BEpTKa.
Nzo0paxate Ha
KJIETYATOU
Oymare
IPSAIMOYTOJIBHBII
napauieeuIe/I.
Beraucnsats
00BEM
MIPSIMOYTOJIBHOT'O
napajuiesenueaa
Ky0a,
MOJIb30BaThCS
OCHOBHBIMH
CANHUIIaMH
HU3MEPCHHUS
00BéMa;

Pemats
HCECJIOKHBIC
3aJ1auu Ha
HaXO0XJICHUE
TEOMETPHUYECKUX
BEJTMYUH B
MPAKTUIECKUX

KonTponphas
pabora;
caMoCTOsITeTTbHAs
pabora,
MpaKkTU4ecKas
pabora,
MaTeMaTHYEeCKHUI
JUKTAHT, PEeIICHUE
MTPaKTHKO-
OpHEHTUPOBAHHBIX
3aja4



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

CUTyalluiax

TlomoxuTenbHBIE U
OTpHULIATENIbHBIE YHCIIa

40

bubmunoreka LIOK

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

BemonsaTs,
co4deTas yCTHhIE U
NMUCHbMEHHbIE
MPUEMBI,
apu(pMeTHIECKUC
JIeUCTBUA c
MOJIOXKUTEIbHBIM
u
OTpPULIATETLHBIMU
YHCIIaMH.
Brruucnsars
3HAUYCHUS
YUCIIOBBIX
BBIPAKCHUH,
BBITIOJTHSATH
MIPUKHJIKY u
OIICHKY
pesyibTaTa
BBIYMCJICHUH,
BBITIOJTHSATH
mpeoOpa3oBaHus
YUCIIOBBIX
BBIDOKEHHH  Ha
OCHOBE  CBOWCTB

apuMeTHIECKIX
JNEUCTBHH.
CooTHOCHTH
TOUKY Ha
KOOPJIMHATHOMN
IpsAMOit c
COOTBETCTBYIOIIU
M e{d 4YucioM u
n300paxkathb

4qHcCiia TOYKaMu Ha

KonTponphas
pabora;
caMOCTOSITENThHAs
pabora,
MaTeMaTHYEeCKUI
JIUKTaHT, pelIeHNe
MPaKTUKO-
OpPUEHTUPOBAHHBIX
3amaq



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

KOOPIMHATHON
MIPSIMOH,
HaXOAWTb MOAYJNb
YHUCIIA.

IIpencraBnenue qaHHBIX

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

Pemrate  3amaum,
coepKaIIne
3aBUCUMOCTH,
CBSI3BIBAIONITHE
BEITMINHBI:
CKOPOCTh, BpeMmH,
paccrosiHue, 1IeHa,
KOJIMYECTRO,
CTOUMOCTb,
MPOU3BOAUTEIHHO
CTh, BpeMs, 00bEM
paboTsl,
HCIIOJIB3YST
apudmMeTUIecKue
JIEUCTBUA,
OIICHKY,
MPUKHUJIKY,
MOJIb30BaThCS
eJMHHUIIAMHA
HU3MEPCHHUS
COOTBETCTBYIOIIH
X BEJIMYHH.
CocTaBJATh
OyKBEHHBIC
BBID@XKCHHSI 10
YCIJIOBHIO 3aj1auu.
N3Bnekats
WHpOpMALHIO,
MPEJICTABICHHYO
B Tabnui@ax, Ha

CaMOCTOSATEIbHAS
pabora,
MaTeMaTHIeCKUH
JUKTAHT, pemeHI/Ie
MIPaKTHKO-
OpHEHTHUPOBAHHBIX
3a7a4



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

JIMHEHHOM,
cTOJIOYaTOW  WIIH
KpyroBou
Jiarpammax

Harnsanas reomerpusi. @urypsl B
IIPOCTPAHCTBE

bubmuoreka LIOK

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

Pacno3naBate Ha
MOJIETISIX "
N300 pasKeHHSIX
MUpaMATy, KOHYC,
WTAHID,
WCIIONTE30BaTh
TEPMHUHOJIOTHIO:
BepIIHA, pPeOpo,
rpaHb,
OCHOBaHHUE,
pa3BEpTKa.
Nzo0paxare Ha
KJIETYaTOU
Oymare
PSAIMOYTOJIBHBII
napauieeuIe/I.
Beraucnsats
00BEM
MIPSIMOYTOJIBHOT'O
napajuiesenueaa
Ky0a,
MOJIb30BAThCS
OCHOBHBIMH
CANHUIIaMH
HU3MEPECHHUS
00BéMa;

Pemats
HECJIOKHEIE
3a/1aun Ha
HaXO0XJICHUE
TEOMETPHUYECKUX

HUtorosas
KOHTPOJIbHAS
pabora;
CaMOCTOSATEIbHAS
pabora,
MaTeMaTHIeCKUH
JUKTAHT, pemeHI/Ie
MIPaKTUKO-
OpHEHTHUPOBAHHBIX
3a7a4



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

BCIINYHUH B

NPAKTUYECKUX
CHUTYaIHsIX.
bubnmuoreka [IOK IIOBTOPUTH KontponbsHas
https://m.edsoo.ru/7f4131ce OCHOBHEIE pabora;
CaMOCTOsITEbHAST
MTOHSATHUS u aGora
[ToBTOpEeHmE, 0000IICHNE, MeTozbl Kypca 6 P ’ .
10 20 MaTeMaTHYECKUI
cUcTeMaTu3aIus Kacea, JHKTAHT, pellicHHe
00001ICHIE NPaKTUKO-
SHAHMH OPHEHTUPOBAHHBIX
3a/1a4
Hroro 170



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

7 KJ1ace

Mopnyab «Aaredpa» - 102 gyaca

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM NPOrpaMmabl

Yucia U BEIYUCIEHUS.
PanmonanpHbIe Uncia

KoaudecTBO 9acoB

Kountp
0JIbHBI
Bcero e
paodot
bl
25 2

DJIeKTPOHH
ble
(undgposbie)
o0pa3oBareJ
bHbIE

pecypchl

IIpakTn
YyecKkue
padoThI

Bubmanoreka
IHOK

https://m.edsoo
.ru/7f415h90

CIHCOK HTOTOBBIX
TLUIAHUPYeMBbIX
pe3yJIbTaToB ¢
yKa3aHHeM 3TaNoB
ux (popMUpPOBaAHUS

-BBIIIOJIHATD, coyucTrasa

YCTHBIC W ITHCHbMCHHBIC

NIPUEMBI,
aprupMeTHYECKHE
IEUCTBUA C
paloHaIbHBIMU
YHCJIaMU;

-HaXOJWUTh  3HAYCHUS

YHUCIIOBBIX BBIPAKCHHUIA,
MIPUMCHSIT
pa3HooOpa3HbIe
Croco0bl M TPUEMBI
BBIYMCIICHHUS 3HAYEHUN
JTPOOHBIX  BBIPAKECHUMH,
CoOJIeprKaIInX
OOBIKHOBEHHBIE u
JECATUYHBIC TPOOH;

- IPUMCHATH HPHU3HAKU
JACIINMOCTH,
Pa3I0KEHUC Ha
MHOXKHUTCIIN

Croco0 onmeHkKHn
HTOrOBbIX
IAHUPYEMbIX
pe3yJbTaToB

CamocTosiTenbHast
pabora

Bxognas
KOHTPOJIbHAS
pabora

KonTponbHas
pabora

Pemenne
MPaKTUKO-
OPHEHTUPOBAHHBIX
3ajau



https://m.edsoo.ru/7f415b90
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HaTypaJbHbBIX YHUCECII;

Anrebpanyeckue BbIpaKeHUs

27

- UCIIOJIb30BATh
anre0pandecKyro
TEPMHHOJIOTHIO U
CHMBOJIUKY, IIPUMEHSTH
eé€ B mpouecce
OCBOCHHS yU4eOHOTO
Marepuana.

- HaXOJIUTh 3HAYECHUS
OYKBEHHBIX
BBIpAXEHUMN NP
3aJlaHHBIX 3HAYEHUSIX
[IEPEMEHHBIX.

- BBITIOJIHATh
npeoOpa3oBaHus
IIEJIOTO BBIPAXKECHUS B
MHOTOYJICH
MIPUBEICHHEM
MOJTIOOHBIX CIIATaeMBbIX,
PacKpBITHEM CKOOOK.

- BBITIOJIHATH
YMHOKEHHUE OJTHOUJICHA
Ha MHOT'OYJICH U
MHOTO4YJIEHA Ha
MHOTOYJIEH, TPUMEHSTh
(dhopmysbl KBasipaTa
CYMMBI U KBaJIpaTa

-penieHre y4eOHbIX U
MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1a4

CamocrosiTenpHast
pabota

ITpomexxyTouHast
KOHTpPOJIbHAs paboTa

Konrtponbhas pabota
Pemenne mpaxkTHuko-
OpHEHTHUPOBAHHBIX
3a7a4




Pa3HOCTH.
- OCYIIECTBIIATH
pasnoxxeHue
MHOI'OYJIEHOB Ha
MHOYKUTEIH C
IMOMOIIBIO BEIHECEHUS
3a CKOOKH 00111ero
MHOXKUTES,
TPYHIIUPOBKH
claraeMabIx,
npuMeHeHHst HopMyIT
COKPAaIIEHHOTO
YMHOXEHHUS.

- PUMEHSTh
peodpa3oBaHus
MHOTOYIEHOB Ut
peIICHUA Pa3JINYHbIX
3aJa4 U3 MaTEMaTHKH,

Pemenwne mpakTHKO-
OPHUEHTUPOBAHHBIX
3a1a4

YPaBHCHI/ISI 1 HCPAaBCHCTBA

20

bubmanoreka
HOK
https://m.edsoo.r
u/7f419d0s

-pelaTh JUHEWHbIC
YpPaBHEHUS C OJHOMN
IIEPEMEHHOM, TPUMEHSA
IpaBUJIa epexoaa oT
HUCXOIHOTO YPaBHEHUS
K PAaBHOCUJIBHOMY €MY.

[IpoBepsTs, sBaseTcs
JIM YUCJIO KOPHEM
YpaBHEHHS.

- IPUMEHSATh
rpaguIecKue METO bl

CamocTosiTeapHas
pabota

Pewrenne npakruko-
OPHUEHTUPOBAHHBIX
3a1a4



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

IIPY pELICHUN
JIMHEHHBIX yPaBHEHUN
U UX CUCTEM.

- IoI0MpaTh MPUMEpPbI
ap 4ucell,
SIBJISIFOLLUXCS
PELLIEHUEM JTUHEUHOTO
YPaBHEHHUS C ABYMs
IIEPEMEHHBIMHU.

- CTPOUTH B
KOOpJIMHATHOM
IJIOCKOCTH TpauK
JIMHENHOTO ypaBHEHUS
C IByMs IEPEMEHHBIMH,
MOJIB3YSICh TPauKOM,
MIPUBOJIUTH TPUMEPHI
pelIeHNs ypaBHEHHUS.

-pemaTh CUCTEMBI IBYX
JIMHENHBIX YPaBHEHUH C
JByMsI IIEPEMEHHBIMH, B
TOM YHCJIe TpapUUEcKu.
- COCTaBIIATh U PEIIAThH
JIMHENHOE YPaBHECHHE
WJIY CUCTEMY
JIMHEHHBIX YPaBHEHUN
10 YCIIOBUIO 3aJa4H,
HMHTEPIPETUPOBATH B
COOTBETCTBUH C

[IpakTuueckas
pabota

Kontponbshas pabora




KOHTEKCTOM 33Jja4H
MOJTy4YEHHBIN
pe3ynbTar.

Koopaunats! u rpaduku
DyHKIMU

24

- u3o0paxaTh  Ha
KOOPAMHATHOU MNPSAMOU
TOYKH,

COOTBETCTBYIOIIINE
3aJIaHHBIM
KOOpJMHATaM, Jy4H,

OTPE3KH, HWHTEPBAJIbI,
3aIlUCBIBATh YHUCIIOBBIE

MIPOMEXYTKH Ha
anreOpanveckoMm s3bIKe.
- OTMEYaTh B
KOOpJIMHATHOM
IJIOCKOCTH TOYKH TIO
3aJIaHHBIM
KOOpJIWHATaM, CTPOHTH
rpaduxu TUHEHHBIX
GbyHKIUH. Crpouts

rpapuk QyHKIUM Yy =
x].

- OTHCHIBATH c
ITOMOLIBIO byHKIMN
W3BECTHBIE
3aBHCUMOCTH  MEXIY
BEJIMYMHAMHU: CKOPOCTbD,
BpeMms, paccrosiHue,
IIeHa, KOJINYECTBO,
CTOUMOCTb,
MIPOU3BOIUTEIIEHOCTD,
BpeMsi, 00bEM pabOTHI.

Hrorosas
KOHTpOJIbHAs paboTa,
KOHTpOJIbHAs pabora,
CaMOCTOSITENIbHAS
pabora,
MaTeMaTUYECKUI
JUKTaHT,
TEPMUHOJIOTMYECKUIT
JIUKTAHT, 3a4eT




-HAXOJUTh  3HAYCHUE
(GYHKIMU 110 3HAYECHUIO
€€ apryMeHTa.

- IOHUMAaTh
rpadguvecKkuii crocod
MPECTaBICHUS U
aHanu3a uHpopmarum,
W3BJIEKATh U
HWHTEPIPETUPOBATH
UHGOPMAIIHIO U3
rpauKOB peabHBIX
MIPOLIECCOB U
3aBUCHMOCTEH.

bubnuoreka IIOBTOPHUTH OCHOBHBIE CamocrosTenbHas
HOK IOHATUSA U METOJIbI pabora
5 [MoBTOpEHUE U 0600IIEHHE 6 https://m.edsoo.r ~ kypca 7 knacca, Pemenye yIeOHbX o
u/7f419d08 000011eHNEe 3HAHUI TIPaKTHKO-
OPUECHTUPOBAHHBIX
3a/1aq
Hroro 102
Monyasb «I'eomerpus» - 68 yacos
KoJsinuecTBO 4acoB Cnucoxk utoroBoix  Cnocod omeHku
Kour DJIEKTPOHHBIE IUIAHUPYEMbIX HUTOTOBBIX
HaumenoBanue OHTP p Py
Ne a3/1€JI0B U TeM 0JIbHBI IpakTun (undposbie) pe3yJbTaTOB C IJIAHUPYEMbIX
n/n flpOl"paMMbI Bcero e YecKHe o0pasoBareibHble  YKa3aHHEM pe3yaIbTaTOB
padort padoThI pecypchl ITANOB UX
bl (popmupoBanus
1 [Ipocreitmme 14 bubnmoreka [JOK -pacno3HaBaTh



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

rEOMETPUYECKHUE https://m.edsoo.ru/7f41 = usyuennsie
q)HprBI U UX CBOMCTBA. ﬁ@ r€OMETPUYECKUE CaMmocTosTenbHast
Hsmepenne durypsy, onpegensite  padora
TEOMETPHUYECKUX X B3apMHoe P EUIEHUE ydeOHbIX
BEJIMYKH. PACIIONIOKEHHE, U TIPAKTUKO-
H30GpaKaTs OpPUEHTUPOBAHHBIX
3a/1a4y
TE€OMETPHUUYECKUE
¢burypsl, BBIIOIHATH
YepTEXKHU o
YCJIOBHIO 3aJ1a4H.
- U3MEPSATH
JIMHENHbIE u
VIJIOBBIE BEJIMYUHBL.
Pemares 3amaum Ha
BBIYHCIICHUE  JJIMH
OTPE3KOB U BEJIMYUH
YTJIOB.
bubnuorexa [IOK H0JIb30BAThCS KoHnTponbHas
https://m.edsoo.ru/7f41 npusHakamu paborTa,
oe2e paBeHCTBa CaMOCTOSITeNTbHAS
TPEYTOJLHHUKOB, pabora, 3auer,
UCII0JIb30BATh pelieHue
IMPpU3HAaKU M CBOMCTBa HpaKTI/IKO-
PaBHOOEIPEHHBIX OpPUEHTUPOBAHHBIX
TpeyroabHUKN 22 TPEYroJILHUKOB ~ NpH  3a/1ad

pelIeHny 3a1a4.
-TIPOBOJNTH
JIOTUYECKHE
paccyxaeHus c
HCIIOJIb30BaHUEM
TeOMETPHYECKUX
TEeopeM.
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-TI0JIb30BATHCS
MpU3HAKaMHU
paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB,
CBOMCTBOM MEHAHBI,
MPOBEAEHHON K
TUIIOTEHY3€
NPSIMOYTOJIBHOT'O
TPECYyroJibHUKa, B
peuenun
TEOMETPUICCKUX
3ajad.

[TapamensHbie
IpsIMBIE, CYMMa yIJIOB
TPEYroJbHUKA

14

bubnuoreka [JOK
https://m.edsoo0.ru/7f41
seze

OTIpeesATh
NapajuIeNnbHOCTh
MNPSIMBIX C TOMOIIBIO
YIJIOB, KOTOpBIE
oOpasyeT ¢  HUMH
CEKyIlasl.
-OMPEeIeNsITh
apaJuIeENbHOCTh
MPSIMBIX C TIOMOIIIBIO
paBEHCTBA PacCTOSHUI
oT TOYEK OJTHOM
OpsMOMl 10 TO4YeK
JIPYroil npssMoN.
-pemiath 3afadd  Ha
KJIETYaTOM OyMmare.

KonTponbnas
pabora,
CaMOCTOSITeNIbHAS
pabora, 3auer,
pelieHne
MIPAKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4y

OKpy’>KHOCTb U KpYT.
I'eomerprueckue
IIOCTPOEHUS

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

5e2e

(dbopMyHpoBaTh
OIIpe/IeNICHUsI
OKPYKHOCTH U KpyTa,
XOpABl W JMAMeTpa
OKPY)KHOCTH,
HOJIB30BAThCS ux

Hrorosas
KOHTPOJIbHAS
pabota

KoHnTpoabHas
pabora,



https://m.edsoo.ru/7f415e2e
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CBOWCTBAMH. YMEThb = CaMOCTOSITENIbHAs
IPUMCHSTh 5TH  paboTa, peuieHue
cBOIicTBa IpH | TIPAKTUKO-
peLIeHNN 3a/1a4. OPUEHTUPOBAHHBIX
- BIAJETh MOHIATHEM  3aJad
OTHMCaHHOU OKOJIO
TpEyroJbHUKa
OKPY>KHOCTH,  YMETh
HaXOAuThb €€ LEHTP.
ITonb3oBaThCs
¢dakTaMu O TOM, HTO
OHMCCEKTPUCHl  YTIIOB
TpEyroJIbHUKA
MEPECEKatOTCs B OJIHOU
TOYKEC, U O TOM, 4YTO
cepeIMHHbBIE
MNEPICHIUKYISPbl K
CTOpPOHAM
TpEeyroJbHUKA
MePECEeKarOTCs B OJJHOM
TOYKE.
- BIAJCTh TMOHITHEM
KacaTeJIbHOU K
OKPY>KHOCTH,
MOJIb30BATHCS
TEOpeMoit 0
NEePIEHIUKYIIPHOCTH
KacaTeJlbHOU u
paamyca,
MPOBEIEHHOTO K TOUKE
KacaHwusl.
MosTopenye, BI/I6J'-II/IOT6Ka [HOK IIOBTOPUTH CamocrosiTenbHas
. https://m.edsoo.ru/7f41 = ocHoBHbIC TIOHATHSI =~ pabora;
o6obmenne 3HaHUK oe2e U MeTOAKI Kypca 7 pelieHue



https://m.edsoo.ru/7f415e2e
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3HAHUH

Kjacca, 0000Ienue

3a1a4

IMPaKTHUKO-
OPUCHTHUPOBAHHBIX

Hroro

Mopyab «BeposiTHOCTH M cTaTHKa» - 34 yaca

7 kaacc - 34 yaca

HaumenoBanue
pa3iesioB U TEM
MPOrpamMmmbl

n/n

1 [IpencraBnenue qaHHBIX

KoanyecTBo 4acoB

Kourtpo-
JIbHbIE
padoTbI

IIpakTHyec
KHe
padoTbI

Bcero

DJIeKTPOHHbIE
(uudposbIe)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

Cnucok
HTOIOBBIX
IVIAHUPYeMBbIX
pPe3yJabTaToB ¢
yKa3zaHueM
3TanoB UX
(popmupoBanus
- YUTATh
UH(OpMAITHIO,
NPECTABICHHYIO B
TaOIUIAX, Ha
JrarpaMmmax
- TPECTaBIIATE
JAHHBIE B
Ta0JINII,
JHarpaMMbl
(cTomOMKOBEIC
(cTonmbuateie u
KpPYTOBBIE) 1o
MaccuBaM

BHJIC
CTPOUTH

3HAYECHUH.

Cnoco0 oneHkn
HTOT0BBIX
IVIAHMPYeMbIX
pe3yabTaToB

[IpakTnueckas
pabora,
CaMOCTOSsITeTIbHAS
paborta, pemieHue
MPaKTUKO-
OpUEHTUPOBAHHBIX
3aga4

2 OnucarenpbHas CTaTUCTUKA

Ennnas xoimieknus
i ppoBHIX

- OIIMChIBATh n

ITpakTrueckas
pabora,



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

CinyyaiiHasi ”3MEHUNBOCTh

Bgenenue B Teoputo
rpa¢os

BepostHOoCTh 1 yacToTa
CITy4altHOTO COOBITHS

00pa3oBaTeNbHBIX
pecypcos, PO, SIKnacc,
doxchopn

Enunas komnekuus

i (ppoBbIX
00pa3oBaTeNbHbIX
pecypcos, PO, SIKnacc,
dokchopn

Enunas xoytekuus

U (ppoBbIX
00pa3oBaTeNbHbIX
pecypcos, POIII, AKnacc,
dokchopa

Ennnas xoimneknus
i poBbIX
00pa3oBaTeIIbHBIX

HMHTEPIIPETUPOBATH
peaybHbIC
YUCIIOBEIE JAHHEIE,
MIPE/ICTABICHHBIC B
Ta0IHUIAX, Ha
JUarpammax,

rpadukax.

- HCIIOJIb30BATh IS
OIIMCaHHA JaHHBIX
CTaTUCTUYECKHE
XapaKTePUCTUKU:
cpeaHee
apudmerndeckoe,
MeIaHa,
HauOoJIbIIee u
HaMMEHBIIIee
3HAUCHHMS, pa3Max.

- UMCETh
mpeaACTaBJICHUEC 0

Cly4daitHOU
W3MEHUYUBOCTH HAa
mpuMepax LIEH,
(usznueckux
BEIINYHH,
AHTPOIIOMETPHIECK
HX JTAaHHBIX

- UMETh
MIpEeCTaBICHNE O
CTaTUCTUYECKOU
YCTOMYMBOCTH.

CaMOCTOSITeNTbHAS
pabora, pemreHme
MPaKTHKO-
OpPUECHTUPOBAHHBIX
3aja4

[IpakTuueckas
pabora,
CaMOCTOSsITeTIbHAS
pabota, pemeHue
MPaKTUKO-
OPUCHTHUPOBAHHBIX
3aga4

[IpakTnueckas
pabora,
CaMOCTOSITETIbHAS
pabota, pemeHue
MPaKTUKO-
OpUEHTUPOBAHHBIX
3aga4

KonTponbenas
pabora;
CaMOCTOsITeNIbHAS




pecypcos, POII, AKnacc,

pabora, penreHue

q)OKC(bOpH PaKTUKO-
OPUCHTUPOBAHHBIX
3a1aq
IMOBTOPUTH IIpakTnueckas
E OCHOBHEIE pabora,
AMHAS KOJUICKIMA OHSTH | CaMOCTOSITENbHAs
U(POBBIX
O06o06miecHue, unhp METOBI Kypca 7 pabota, peneHue
6 . 5 00pa3zoBaTebHBIX IPaKTHKO-
cucTeMaTu3aIus 3HaHUI KJ1acca,
pecypcos, PO, SIKnacc, OPHEHTHPOBAHHBIX
doxkedops 000061eHNE sanaq
P 3HAHUU
Hroro 34 5
8 kuaace
Monayab «Aaredpa» - 102 yaca
KoanuectBo yacos Cnmcoxk MTOroBbIX Cnoco0 oueHku
DJIEKTPOHH
Kontp IVIAHUPYEMBIX HUTOr0BBIX
ble
Ne HanmenoBaHmue pa3jiesioB u 0JILHBI MpakTn (poBbic) pe3yJIbTaToB ¢ IVIAHMPYeMbIX
n/m | TeM NPOrpaMmbl Bcero e yecKHne obpasoBaTel yKa3aHHeM 3TaloB pe3yJbTaToB
X (popMHUpPOBaAHUS
pador padoThI BHBIE ¢opmup
bl pecypcsI
BI/I6J’[I/IOTeKa BBIITOJIHATH CaMOCTOsTEIIbHAsA
LIOK apupmMeTHYecKHe pabora, pemeHue
https:/m.edsoo.r = ACHCTBHS C  MpaKTHKO-
u/7f415b90 panOHAIIBHBIMHA OPHEHTHUPOBAHHBIX
1 qI/ICHa 1 BBIYUCJICHUA. 15 qucJjiaMu, BbIYUCIATH 3aga4
KBaapaTtHbie kopHH 3HAYCHHS YHCIIOBBIX
BBIPAKCHUIA;
MPUMEHSATh OIpEJIEICHUE
u CBOMCTBa
apuMeTHIECKUX



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

KBaJ[paTHBIX KOpHEH st
BBIUUCIICHHUS ~ 3HAYCHUH
YHUCIIOBBIX BBIPAKCHUN U
peoOpazoBaHUs
anredpandIecKux
BBIPKEHHH, COACPIKALITUX
KBaJIpaTHBIC KOPHU

bubmmoreka BBINOJIHATH BxonHas
HOK apupMeTUYECKHE KOHTpOJIbHAs paboTa;
https://m.edsoo.r neiicrBus ¢~ CaMOCTOATENbHAsA
u/7f415b90 PaLHOHAIbHBIME paboTa, perieHue
Yucna v BBIYKCIICHUS. YHCIIAMU; BEIUHCISTE | PAKTHKO-
CreneHs C 1eNbIM 7 3HAYCHHS qucoppx | P ACHTHPOBAHHRIX
HOKa3aTeJIEM BBIPOKEHHI, COEPIKAIMX sanad
CTETICHH " KOpHHU;
HAYYUTHCS
palMOHATIM3UPOBATh
BBIYHCIICHUS;
bubnmmoreka NPUMEHATh onpenencHne  KoHTposbHas
HOK H cBoiicTBa ~ paboTa;
https://m.edsoo.r = apudmernueckux CaMOCTOATENIbHAS
u/7f415b90 KBaJ[paTHBIX KopHeil gjs ~ PAOOTa, peuenne
Anrebpanyeckue BbIpaKEeHUS. BBIUMCIICHMS  3Hauenmiyi =~ PAKTHKO-
KBagparubiit TpéxieH > YUCJIOBBIX BBIPAKEHUN U OPHCHTHPOBAHHEIX
peoOpa3oBaHus sanat
anredpandeckux
BBIPKCHUM, COMIEPMHKAIIIX
KBaJ[paTHBIC KOPHHU;
Bbubnunoreka BrimonnsTs, coueras  [Ipomexyrounas
AnreOpanyecKkue BhIPaKESHHUS. 15 LHOK YyCTHBIE M THChbMEHHble =~ KOHTPOJIbHAs paboTa,
Anrebpanueckas 1po0b https://m.edso0.r = npuémer, KOHTpOJIbHAs paboTa;
u/7f415b90 apudMeTHIeCKIe CaMOCTOsITeNIbHAS
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JCUCTBUSL  C HenbiMH |~ paboTa, penieHune
YHCIIAMH, MPaKTHKO-
OOBIKHOBEHHBIMH u |~ OPHEHTHPOBAHHBIX
JECATUUHBIME  Apobsmu, — SoAdd
BBITIOJIHATh JICHCTBUSL  C
anreOpanvdecKuMH
IpobsMu
bubnuorexa pemiats kBaapatHbie  KoHTponbHas
LHOK YPaBHEHUsS M ypaBHeHHs,  PaboTa;
https://m.edsoo.r = ceomsmmecs k  HuM,  CAMOCTOATENbHAS
u/7f415b90 UCTIONB3Ysl TIPUEMBI U pabora, pemenne
dopmyabl ams pemmenus | PAKTHKO
OPHEHTHPOBAHHBIX
Ppa3IUYHbBIX BHJIOB
. 3a7a4
KBA/IPaTHBIX ypaBHEHHH,
rpaduuecKuit croco6
pelenus YPaBHEHU;
3ajadd, CBOJSIIMECS K
YpaBHEHHsI 1 HEPABEHCTBA.
15 pELIEHUI0  KBaJpaTHBIX
KBanparusie ypaBHeHUs .
ypaBHEHHH;
pemarb JINHEWHbIE
HEpaBEeHCTBA C  OJHOM
IIEPEMEHHON, MCIOJb3YS
TIOHSITHE YHCIIOBOTO
IIPOMEKYTKA U CBOMCTBA
YHUCJIOBBIX  HEPAaBEHCTB,
CHCTEMBI JIMHEMHBIX
HEPaBEHCTB, 3aj1a4u,
CBOJISIINECS K HUM;
bubnmoreka pemaTh npocreiimme  KoHTponbHas
LHOK cucTeMbl,  cojepxkamue — pabora;
% https://m.edsoo0.r = ypaBHeHus BTOpOii =~ CaMOCTOATCIIbHASL
BHEHUSA .
paBHC u HepaBéHCTBa 13 u/7f415b90 CTEIICHU C JIBYMsI pa60Ta> pemcHune
Cucrembl ypaBHEHUI NPaKTHKO-
NepeMEHHbIMHU;  peIIaTh
OPHEHTHPOBAHHBIX
TEKCTOBBIE  3aJaud  C
3amaq

IIOMOIIBIO COCTaBJICHHUA
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TaKUX CHCTEM; pellaTh
JIMHEWHbIE HEPAaBEHCTBA C
OIHOHU MIEPEMEHHOM,
HCIIONB3YS MIOHSTHE
YHUCIIOBOTO MPOMEXYTKA U
CBOMCTBa YHCIIOBBIX
HEPaBEHCTB, CUCTEMBI
JMHEWHBIX  HEPaBEHCTB,
3a/layM, CBOASIIUECT K
HUM;,

9

YpaBHEHHs 1 HEPABEHCTBA.
Hepasencrta

12

bubanoreka
LHOK
https://m.edsoo.r
u/7f415b90

MIOHUMAaTh YPaBHEHUE, KaK
BOKHEHIYIO
MAaTEMATHYECKYIO MOJEIIb
JUTSL OTIMCAHUS U U3Y4YEHHUs
pealbHBIX cuUTyarui,
pelaTh TEKCTOBBIE 33/1a41
anreOpanvuecKum
METOJIOM; pewiaTth
OCHOBHBIE BH/IBI
palrOHAIBHBIX
YypaBHEHUH C  OJHOM
TIEpPEMEHHOM, CHUCTEMBI
ypaBHEHUH C  JIByMs
IIEPEMEHHBIMH; OBJA/IETh
CHEINATEHBIMU
pueMaMu pemeHns
YpaBHEHUH W  CHCTEM
YpaBHEHUI; YBEPEHHO
MIPUMEHSTH arrapar
YpaBHEHUH JUIsl pelieHui
pa3HOOOpa3HBIX 3amad W3
MAaT€MAaTUKH, CMEXHBIX
NPEAMETOB, MPAKTUKHY;

KonTponbphas
pabora;
CaMOCTOSsITeTIbHAS
paboTa, pereHue
TPaKTHKO-
OPHEHTHPOBAHHBIX
3a7a4

®OyHK1uU. OCHOBHBIE TOHATHS

Bubnunoreka
LHOK

IIOHUMATh
CoZIepKATEIbHBIN

KonTponbenas
pabora;



https://m.edsoo.ru/7f415b90
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https://m.edso0.r = ¢cMmbICIT BOKHEHIIUX  CAMOCTOSITENIbHAS
u/7f415b90 CBOMCTE (yHKIMH; 10 pabora, peleHue
rpaduky (yHKup |~ | PAKTHKO®
OPHEHTHPOBAHHBIX
OTBEYAaTh HA BONPOCBL, 54,4y
KacaroIuecs eé
CBOJNCTB; CTPOUTH
rpaduK KBaIpaTHYHOU
byHKIII
bubnuoreka nmoHnMath (pyHKOuoo kKak =~ Mroromas
HOK Ba)KHEHIITYIO KOHTPOJIbHAs paboTa;
https://m.edso0.r maremarnueckyro mMomenp —~— CaMOCTOATEIbHAsA
u/7f415b90 JUIs omMcaHus mpoteccop  Pa00TA, pelenne
W SBICHHIT OKpyXkaromero =~ | PAKTHKO®
OPHEHTHPOBAHHBIX
9 Oyukww. YnciaoBeie QYHKIAH 9 1 MHpa, HpVHMeHﬂTL 3a7a4
GYHKIMOHAIBHBIN  S3BIK
TSt OIUCAHUSI u
HCCIIeIOBaHUS
3aBUCUMOCTEMN MEKTY
¢duzngecKkuMH
BCIIMYHMHAMU.
bubnuorexa MMOBTOPUTH OCHOBHBIE KonTtponbnas
HOK HOHATHUSA U METOIbI paboTa;
https://m.edsoo.r  kypca 8 kiacca, CaMOCTOSTEIbHAS
10 [ToBTOpeHue n 00obIICHNE 6 1 u/7§415b90 0606IeH e 3HAHMIL paGorta, perueHne
NIPAaKTUKO-
OPUEHTHPOBAHHBIX
3a/a4
Hroro 102 8
8 Kimacc
Mopnyas «I'eomerpus» - 68 yacos
‘ Ne ‘ HaumeHoBaHue pa3jiesioB KoanuyecTBO 4acoB DJIeKTPOHH CIMcoK HTOrOBBIX Cnocod oneHku
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n/m | TeM MPOrpaMmbl Koutp ple IUIAHUPYEMBIX HTOI'OBBIX
0JILHBI IIpakTn (uudgposbie) pe3yJIbTaToB ¢ IAHUPYEeMbIX
Bcero e YyecKue o0pa3oBaTe1  yKa3aHHeM ITaIoOB pe3yabTaToB
padot padoTsI bHBIE ux (popMUpPOBaAHUSI
bl pecypchl
bubmnoreka Pacno3naBarthb CaMOCTOSITEIbHAS
HOK OCHOBHBIE Bupr  PaboTa, permerne
https://m.edsoo.r 4eTBIPEXYTONBHHIKOB, MPaKTHKO-
u/7f415e2e OPHUEHTUPOBAHHBIX
R X OIEMEHTBL, 5470y
MOJIb30BATHCS X
CBOWCTBAMHU npu
penieHun
TCOMETPHUYCCKUX 3a7ad.
YeTpIpexyronbHUKH 12 [Ipumensars  cBoiCTBA
TOYKHU MIePECCUCHHS
MEIMaH TPEYroJbHUKA
(ueHTpa Mmacc) B
pelIeHnH 3a1a49
bubnmmoreka Bnaners Konrpospnas
LIOK MIOHSATHEM cpenHei pabora;
https:/m.eds00.r  jypyuy Tpeyronphmka n | CAMOCTOATCIBHA
T o uf7ral5e2e Tpanenyuy, IPUMEHAThH Eapgizi,lg_:meﬁme
nporopumoHaTLX otpeskax, 15 | WX cBOMCTEA  NPH  operruposa
pelieHun 3a1a4
MO00HBIE TPEYTOIBHUKH
T€OMETPUUECKUX 3aJad.
ITonp30BaThCs

teopeMori @aneca u
TEOpEMON 0
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IpOoIoOpHIrOHAJIBHBIX
OTpC3Kax, MPUMCHATH
nx JJIsL pemicHusd
IMPaKTUYCCKUX 3aay.

bubnnoreka IIpumensTH KonTtponsHas
LIOK MIPU3HAKH nmojobus ~ Padota;
: CaMOCTOATCIIbHasA
https://m.edsoo.r TPEYrOJIbHUKOB B
u/7f415e2e pabora, pelieHue
peLICHIN MPaKTUKO-
ICOMCTPHUUCCKUX 3a1aa4. OpPHUEHTUPOBAHHBIX
Breruncnste 3a7a4
(pa3nuuHBIMU
IInomane. Haxoxnenue croco0aMu)  TLIOIIA[b
TUTONIAIeH TPEYTOJIBHUKOB U 1 TpeyrojbHUKa u
MHOTOYTOJIBHBIX (QUTYD. UIOIIA K
[Tnomanu nonobHbIX puryp MHOTOYTOJIbHBIX (QUTyp
(monB3ysCh, riae
HEOO0XO0IMMO,
KQJIBKYJISITOPOM).
[IpumenaTh
MOJIy4eHHbIE YMEHUS B
MPaKTUYECKHX 3aauax.
bubnmmoreka ITonb30BaTbCs Kontponenas
HOK Teopemoit  Ilmdaropa  Padora;
: CaMOCTOATCIIbHAasA
https://m.edsoo.r = ;g pelenns
w7talsee reOMETPHYECKHX u pabora, pemrerie
Teopema ITudaropa u Havana HpaKTHKO=
10 MPAKTUYCCKUX 3aaad. OPUEHTUPOBAHHBIX
TPUTOHOMETPHUHU Cpo sanad
TPOUTH

MAaTEMaTUYECKYIO
MOJEIb B
MPAKTUYECKUX 3aJavax,
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CaMOCTOSITEIbHO JIENaTh
yepTéX U HAXOIUTH

COOTBETCTBYIOIINE
JUIAHEL. Bnanets
MOHSATHSIMU CUHYycCa,
KOCHHYCa M TaHI€HCa
OCTpOTO yria
MPSIMOYTOJILHOTO
TpPeyroJbHUKA.
ITonmp30BaThecsl  3TUMU
MOHATUSIMHA JUIst

pelIeHUs MPaKTHIECKUX
3a1a4

bubnmmoreka Bnaners Konrposphas
LHOK IIOHSTHAMY BIHCaHHOTrO =~ Pa00Ta;
https://m.edsoo.r LEHTPAJILHOrO yIIa, CaMOCTOSATCIbHAS
u/7f415e2e pabota, pemerue
Vr1Iibl B OKpPY>KHOCTH. HCIIOJIb30BATh TCOPCMBI TIPAKTHKO-
Brmcannrle 1 onrcaHHble O BIIMCAHHBIX yrIJiax, OPUEHTHUPOBAHHBIX
YETBIPEXYTOJIbHUKH. 13 yriax MEXIy XopJaMu —— 3axad
KacarensHble K OKPYKHOCTH. (CekymmMu) H  yrie
Kacanne okxpyxHocTER MeXKIy KacaTelbHOH H
XOpJOM MpH pELICHUH
T€OMETPUUYECKHX 3a/1ad.
bubnmoreka MOBTOPUTH OCHOBHBIE KontponbHas
IHOK MMOHATHS ¥ METOIBI pabota;
[osTopenue, 06061EHHE 4 hitps://m.edsoo.r  kypca 8 knacca, CaMOCTOATEILHAA
3HAHHUH u/7f415e2e 00001IeHIE 3HAHUIA pabora, peenne
MMPAKTHUKO-
OPUECHTHUPOBAHHBIX
3ajau
Hroro 68
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8kitace

Monayab «BeposiTHOCTH U cTaTHCTHKA»— 34 yaca

Ne
n/n

KoaudecTBO 9acoB

Kountp
HaumeHnoBanue pasjesoB u 0JIbHBI
TeM NPOrpamMMbl Bcero e

paodoTt

bl

IToBTOpenue kypca 7 kiacca 4

OnucarenbHast CTATUCTHKA.
PaccenBanne jaHHBIX

IIpakTn
YyecKue
padoThI

DJIeKTPOHH
ble
(undgposbie)
o0pa3oBareJ
bHbIE

pecypchl

Enunas
KOJUTEKIIHS
uQPpPOBHIX
oOpa3zoBartenb
HBIX
pecypcos,
PO,
SKnacc,
doxkchopa

Ennnas
KOJUTCKIIHSI
U pOBHIX
oOpa3oBareinb

CHHCOK HTOTOBBIX
TLUIAHNPYEeMBbIX
pe3yJIbTaToB ¢
yKa3aHHeM 3TanoB
ux (popMUpPOBaAHUS

H3Bnekatsb u
1peoOpa3oBbIBATH
nH(pOPMAIIHIO,
MIPE/ICTABICHHYIO B
BHJIE TaOJIHIIL,
auarpamM, TIpaguKoB,
MIPEJICTABIIATh TaHHBIC B
BHJIE TaOJIHIIL,
nuarpamm, rpadukos.

OnuceIBaTh
JaHHBIE C ITOMOIIBIO
CTaTUCTHYECKUX
MoKazareyie: CpelIHuX

Croco0 oneHKH
HTOTOBbIX
JIAHUPYeMbIX
pe3yJabTaToB

CaMOCTOSTEeIIbHAS
pabota, pemeHue
MPaKTUKO-
OPHEHTHPOBAHHBIX
3amaq

YcrHbIit
OIIPOC,CaMOCTOSITEND
Has paboTa, pelieHue
MPaKTHKO-
OpPUCHTHUPOBAHHBIX




HBIX 3HAYEHUI u Mep  3amadq
pecypcos, paccenBaHus  (pa3Mmax,
POIL, JTUCTIEPCUS u
AKnace, CTaHJIapTHOE
Doxcpopn OTKJIOHCHHE).
OnepupoBarb CaMOCTOsITeIbHAS
HOHSTUSIMH: pabora, pemreHme
Ennuas MHOMCCTBO, ggjllg:flfIBOBaHme
KOJIICKIIHS MMOJIMHOKECTBO, sazau
1 poBHIX BBITIOJIHATH ~ OIE€paIuu
oOpasoBarenp Hal MHOkKECTBAMMU:
MHosxecTBa HEBIX 00BbeINHEHHE,
peCypcos, IepeECEYCHUE,
PO, JIOTIOJTHEHHE,
AKnace, TEPEYHCIIATh IEMEHTHI
doxkchopa
MHOXECTB, IPUMEHSATH
CBOMCTBa MHOKECTB.
Haxoanuth CaMOCTOSITENbHAS
BEPOSTHOCTH pabora, pemeHue
Enunas CIIy4aifHbIX COOBITUN B TpaKTHKo-
KOJUICKIINA OTTBITAX, 3HAs g:;;;{ THPOBATHEIX
LHPPOBLIX BEPOSITHOCTH
BepostHOCTE CitydaitHOrO obpasosateis JJIEMEHTAPHBIX
COOBITHS g:g;p COB, COOBITHIi, B TOM YHCIIC B
POIII, OTBITax c
SKnace, PaBHOBO3MO>KHBIMHU
q)ch(bop hi 3JI€EMEeHTapHBIMHU
COOBITHUSIMH.
Beenenue B Teoputo rpad)oB Ennnas Hcnons3oBaTh CaMOCTOSITENTbHAS




KOJUICKIIUS rpadguieckoe paboTa, pereHue
U (HPOBBIX MpeACTaBICHUE NPaKTHKO-
oOpaszoBareslb MHOXECTB M  cBsizeld ~ OPUCHTHPOBAHHBIX
HBIX MeKIy ~— HMMH i Sadad
pecypcos, OTIMCaHUs TMPOIIECCOB U
PO, SIBJICHHI, B TOM YHCJIC
SKnacc, NpU pEUICHUH 3a7ad U3
dokchopa IPYTUX y4e0HBIX
MPEAMETOB M KyPCOB
E s Haxonuth BeposSTHOCTH Y CTHBIH
CIIy4yalHBIX COOBITHI B |~ OMPOC,CAMOCTOSTEIb
KOJLICKIHA OIIBITAX sgas ~ Hadg paboTa, pelieHue
UQPOBBIX ’ .
6¢)p BEPOSTHOCTH TIPaKTHKO
0Opa3oBatTeilb JIeMEHTAPHBIX OpPUEHTUPOBAHHBIX
6 CiyyaiiHble COOBITHSI 8 HBIX . 3amaq
COOBITHM, B TOM YHCIIC B
PEEYpLoB, ONBITax c
POII, ABHOBO3MOJKHBLIMU
HAKnace, IB)JIeMeHTapHLIMI/I
doxkcho
bopn COOBITHSIMH
Enunas MOBTOPUTH OCHOBHBIE KonTtponbHas
KOJUICKIIUA IMOHATUA U METOBI pabora,
uQPpOBHIX Kypca 8 kiacca, CaMoCToATCIbHAS
oOpasoBaTesib  000OIIEHHE 3HAHUM pabora, pererne
7 O00011IeHNE U CUCTEMATHU3ALIUS 4 5 HLIX IIPAKTHKO-
3HAHMH OPHUEHTUPOBAHHBIX
pecypcos,
3a/1a4
POIII,
SAKnacc,
doxkchopa
34 2
9 kyacc

Mopnyas «Aaredopa» - 102 gaca

‘ Ne HaumeHoBaHue pa3jiesioB

KoangecTBO 4acoB

DJIeKTPOHH

CIHCOK HTOTrOBBIX

Cnoco0 oneHKn




n/m | TeM NPOrpaMmbl Kountp ble IUIAHUPYeMBIX HUTOIrOBBIX
OJIbHBI IpakTu (uudposbie) pe3yabTaToB ¢ IJIAHUPYEMBbIX
Bcero e YyecKue o0pa3oBates1  yKa3aHHeM ITAIOB pe3yabTaToB
padort padoTbI bHbIE ux GopMHpOBaHUA
bl pecypchl
bubnuoreka - CpaBHUBaTh U | CaMOCTOSTEIbHAs
LIOK YIOpsI0YMBaTh pabora, pemeHue
https://m.edsoo.r = pallOHAIbHBIC n | MpPaKTHKO-
u/7f419d08 HppauroHaIbHbIE OpPUEHTUPOBAHHBIX
o yucra. 3a1a4
- Brimoassate
apudMeTHIECKHUE
JercTBus C
panroHaIbHBIMU
4HCIIaMU, coueTast
YCTHBIE u
MUChMEHHBIE TPUEMBI,
BBITIOJIHSTH
BBIYMCIICHUS c
Yucna u BBIYUCIIEHUS. 9 UppanuoHaIbHBIMHU
JleficTBUTENIBbHBIE YHCIIa YUCJIaMU.
- Haxonure
3HA4YEHUsI CTEIIEHEU C
EeJIbIMU
OKa3aTeIsIMHU u
KOpHEN; BBIYUCIATH
3HAYEHUSI YHUCIIOBBIX
BbIPpAXXECHUI.
- OxpyrisTh
JOCUCTBUTEIILHBIC UHCIIA,
BBIMIOJTHATh ~ TIPUKHJIKY
pe3yabpTaTta
BBIUMCJICHUH,  OLICHKY
YHUCJIOBBIX BBIPAKCHUM.
YpaBHEHUs U HEPABEHCTBA. 14 5 bubnmoreka - Pematn Bxonnas
VpaBHeHHUs ¢ OAHOU LIOK JIMHEHHBIC W KOHTpOJIbHas paboTa;
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HepEMEHHOI https://m.edsoo0.r | kBagpaTHBIE KOHTPOJIbHAs paboTa;
u/7f419d08 ypaBHEHUSI, CaMOCTOSTETbHAS
ypaBHEHHUS, pabora, pemeHue
CBOJISIIACCS K MPaKTUKO-
HUM, OpPUECHTUPOBAHHBIX
pOCTEUIIE 3a7a4
IpoOHO-
palmoHaILHBIC
YpaBHCHUSI.
- Peniate
CUCTEMBI JIBYX
JIMHEUHBIX YPAaBHCHUU
C ABYMsI IEPEMEHHBIMHU
U CHCTEMbl  JBYX
YpaBHEHHUH, B KOTOPBIX
OJTHO ypaBHCHHE HE
SIBJISICTCSI JIMHCHHBIM.
- Pematp
TEKCTOBBIC 3a71a4u
ajireopanyecKum
CrocodboM € MOMOIIBIO
COCTaBIICHUS
ypaBHEHUS WIn
CHCTEMBI JIBYX
YpPaBHEHUUW C JByMs
MIepEeMEHHBIMH.
Bubnunoreka pemiathb cuctembl,  KoHTposbHas
LIOK colepKaliue ypaBHEHHs  paboTa;
https://m.edsoo.r BTOPOii CTENEHM C JBYMs ~ CaMOCTOSATENIbHAs
u/7f419d08 MepeMEHHbIMU;  pellaTh  paboTa, peleHne
v TEKCTOBbIE  3ajJ]ayd  C  [PaKTHKO-
DaBHCHUA HHepaB?HCTBa' 14 MOMOIIBI0  COCTABICHUSI ~ OPUEHTHUPOBAHHBIX
CucremMbl ypaBHEHUN )
TaKMX CHCTEM; pelath  3agad

JINHEWHbIE HEPaBEHCTBA C
OJTHOM MIEPEMEHHOM,
HCIIONB3YS MIOHSTHE
YHUCIIOBOTO NIPOMEXKYTKA U
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YpaBHEHHUs U HEPABEHCTBA.
Hepasencrtpa

DOyHKIMHU

16

16

Bbubanoreka
LHOK
https://m.edsoo.r
u/7f419d08

Bubnuoreka
[IOK
https://m.edsoo.r
u/7f419d08

CBOICTBa YHCIOBBIX
HEPaBEHCTB, CHCTEMBI
JUHEHHBIX  HEPABEHCTB,
3aJladM, CBOJIIHECS K
HHUM,

MOHUMATh YpaBHEHUE, KaK
Ba)KHEHUIIYIO
MAaTeMaTUYECKYI0 MOJIEIb
JUISL OTIMCAHUS U U3yUCHUS

pealbHBIX CcUTyalui,
pelaTh TEKCTOBBIE 3a/1a4UH
anreOpanvaecKuM
METOJIOM; pemiatb
OCHOBHBIE BUJIBI
panoHaIbHBIX

YpaBHEHMH C  OJHOM
MIEPEMEHHOM, CHUCTEMBI
YpaBHEHUH ¢  JIByMi
MEPEMEHHBIMH; OBJIAJIETh

CHEeUUAIBHBIMU
pueMaMu peeHus
YpaBHEHHH U  CHCTEM
YpaBHEHUH; YBEPEHHO
MIPUMEHSTh amnmapar

YpPaBHEHUHN AJi1 PEIICHUM
pa3HoOOpa3HbIX 3ajad u3
MaTeMaTHKH,  CMEXKHBIX
MIPEIMETOB, MPAKTHKH;

CTPOUTH rpaduku
3JI€MEHTapHBIX (YHKINH;
HUCCIE0BATH CBOMCTBa
YUCIIOBBIX (PYHKIMH Ha
OCHOBE W3y4eHUs
[TOBEICHUS UX IpadHKOB,;
MMOHUMATh (PYHKIIHIO Kak
BaKHEHIITYIO

KonTponbsHas
pabora;
MTPOMEKYTOUHAS

KOHTpOJIbHAs paboTa;

CaMOCTOSATETbHAS
paboTa, perieHue
MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1a4

KonTponbHas
pabora;
CaMOCTOSITeTIbHAS
pabora, pemeHue
MPaKTUKO-
OpPUEHTUPOBAHHBIX
3a7a4
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MaTeMaTHIECKyI0 MOJEINb
JUTSL OTIMCAHUS TIPOIECCOB
U SIBJICHUH OKPY>KaIOIIEro

MHpa, MPUMEHSTh
GbYHKIMOHAIBHBIH  S3BIK
TSt OIUCAHUS u
UCCIICIOBaHUS
3aBUCUMOCTEMN MEXAY
(hU3UIeCKUMHU
BCJIMYHMHAMU
bubnuoreka IIOHUMAThb n | KonrtponbHas
LIOK UCTIONIb30BaTh A3bIK  pabora;
https://m.edsoo.r MOCJIEJOBATEIIFHOCTEH CaMOCTOATEIIbHAA
u/7f419d08 (TepMuUHBL, paboTa, pelreHue
N CHMBOJIMYECKHUE MPaKTHKO-
0003HaUCHN); OpHEHTUPOBAHHBIX
MPUMEHSTh bopmysbl,  3amadq
CBA3aHHbIC C
Yucnosbie 15 apI/I(bMeTI/I‘{eCKovﬁ 7
MOCJIEN0BATEIBHOCTH reOMETPUYECKOM
IIPOIPECCUAMH, 51
armapar,
COPMHUPOBAHHBIA  TIPH
HU3y4YECHUU D110)72 070,
pa3zmesioB  Kypca, K
pELICHUI0 3aja4, B TOM
YHCJIe ¢ KOHTEKCTOM W3
peaJIbHOM KU3HU
bubnmnoreka MTOBTOPHUTH OCHOBHBIE KontponsHas
LHOK MMOHSTHS U METOJIbI paboTa; uTorosas
https://m.edsoo.r  kypca 9 kiacca, KOHTPOJIbHA
[ToBTOpenue, 060061ICHNE, 18 u/7f419d08 060GImeH e 3HAHUIA paboTa;caMocTosATEN
CHCTEMAaTH3alMs 3HAaHUH bHas padora,
pelIeHue IpaKTHKO-
OPHEHTHPOBAHHBIX
3a1a4
Hroro 102
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9 kjacc

Mopnyasb «I'eomerpus» - 68 yacos

Ne
n/n

HaumeHoBaHue pa3jiesioB u

TEM NMPOrpaMmabl

Tpuronomerpus. Teopemel

KOCHHYCOB U CUHYCOB.
Pemienne TPCYTrOJIbHUKOB

KoaudecTBO 9acoB

Kountp
0JIbHBI
Bcero e
paodot
bl
16 1

IIpakTn
YyecKkue
padoThI

DJIeKTPOHH
ble
(undgposbie)
o0pa3oBareJ
bHbIE

pecypchl

Bbubnnoreka
LHOK
https://m.edsoo.r
u/7f415e2e

CHHCOK HTOTOBBIX
TLUIAHUPYeMBbIX
pe3yJIbTaToB ¢
yKa3aHHeM 3TaNoB
ux (popMUpPOBaAHUS

Hcnonb3oBarh
TPUTOHOMETPUYECKHE
GbyHKIMN OCTpPBIX
YIJIOB, HAXOAUTh C MX
MOMOIIBIO  Pa3JIMYHbIC
DJIEMCHTHI
MPSIMOYTOJTFHOTO
TPEYroJIbHUKA
(«pemenue
MPSIMOYTOJIHHBIX
TPEYTOJIbHUKOBY).

Pemarr 3amauwm,
WCTIONb3YS TeopemMy
KOCHUHYCOB M CHHYCOB.
Haxomuth (¢ momMomipio
KaIbKYJISATOpa) ATUHBI U
YTIIBI JIJIs1 HETaOIMYHBIX
3HAYCHMH.

ITonp30BaThCs
¢bopmynamu
MIPUBEJICHUS Hu
OCHOBHBIM
TPUTOHOMETPUYECKUM

Croco0 onmeHkKHn
HTOrOBbIX
IAHUPYEMbIX
pe3yJbTaToB

CaMOCTOSTEeIIbHAS
pabota, pemeHue
MPaKTUKO-
OPHEHTHPOBAHHBIX
3amaq
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TOKIECTBOM JUTSL

[IpeobpazoBanue moaoowms.
MeTtpuueckre COOTHOILIEHHS B
OKPY>XHOCTH

10

HaXO0KJICHHUS
COOTHOIIEHUN  MEXIY
TPUTOHOMETPUUYECKUMU
BEJIUUYMHAMH.

bubnmoreka Brnaners KonrposbHas

HOK MOHATUSAMH pabota;

. CaMOCTOsATCIIbHAA
https://m.edso0.r  ppeogpasosanus

u/7f415e2e 5 pabora, pelieHue
HOOOHA, IIPaKTUKO-
COOTBCTCTBCHHBIX OPHUEHTUPOBAHHBIX
3JIEMEHTOB ITOJOOHBIX 3343y

¢uryp. Ilomwp3oBarbes
CBOWCTBAMM  1o00uUs
MPOU3BOJILHBIX  (UTYD,
YMETb BBIUUCIIATh
JUIMHBI ¥ HaXxOJWTh
yIabl Yy TOAOOHBIX
¢uryp. IIpuMeHATH
CBOWCTBa moxo0Ous B
MIPaKTUYECKUX 3a7adax.
YmMmets IIPUBOJIUTH
MpUMepbl  MOJOOHBIX
¢buryp B OKpy’Karolem
mupe.  Ilomp3oBarbes

TeOpeMaMu 0
MIPOU3BEICHUT
OTPE3KOB  XOpHA, O
MIPOU3BEACHUHU

OTPE3KOB CEKYIIUX, O
KBaJipaTe KacaTeIbHOM.
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bubnnoreka Ilonp30BaTbCs KonTponbHas
LHOK BEKTOpaMH, IOHMMarp  PabOTa;
: 9 CaMOCTOSTEIIbHas
https:/m.edso0.r  yyx reomerpuueckuii n
u/7f415e2e o . pabora, pemmennue
M3HUCCKHH  CMBICK, | ioayryco-
IIPUMCHATD Hux B OpPHEHTHPOBAaHHBIX
pelieHun 3a1a4
TEOMETPHUYECKUX u
Bekropsl 12 P
(bu3HYeCKUuX 3a/1a4.
[IpuMeHSTh CKaJIIpHOE
MIPOU3BEICHHE
BEKTOPOB TUTST
HaxXOXJACHHUS JUIMH H
yTJIOB.
bubmnorexa ITone3oBareca MeromoM  KoHTposbHas
1{0)% KOOpPJIMHAT Ha  pabora;
. CaMOCTOATCIIbHasA
JlekapTOBBI KOOPAWHATHI Ha 9 https://m.eds00.r  MIOCKOCTH, TPUMEHSTH i
IIOCKOCTH u/7f415e2e ero B penreHnu Eaag;( Efuleﬂne
TCOMETPHUIECKUX u P
OPUCHTHUPOBAHHBIX
MPaKTUYECKHX 3a71a4
3a7a4
bubnuoreka Bnanets nmousTusmu | KoHTponbHas
LIOK HPaBUIEHOTO pabora;
https://m.eds00.r MHOTOyroJbHHKA, CaMOCTOSITENIbHAS
u/7f415e2e JUIMHBL  OKpykHocTu, Pa0OTa, pelenue
MPaKTUKO-
[TpaBunbHBIC JUTHHBI IYTH
OPUECHTHUPOBAHHBIX
MHOTOYTOJBHUKH. J[TiHa 3 OKPYXHOCTH M
OKPYXHOCTH U TLIOIIAh paaraHHON Mepbl yria,
Kpyra. Berauciienue rurornasei YMETh BBIYHUCIISATH
IJIOMAb Kpyra U €ro
yacTei. [IpumensaTs

MOJIYUCHHBIC YMCHUS B
IMPAKTUYCCKHUX 3aaadax
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bubnnoreka Haxomute  ocum  KontpompHas
LHOK (nnn nenTper) ~ PaodoTa;
. CaMOCTOATCIIbHAsA
https://m.edsoo.r CHMMeTpUH buryp,
6 JIBU>KEeHUE MIOCKOCTHU 6 u/7f415e2e padora, pemenne
MPUMEHSATD  BIKEHUA | 1oairyco-
ITOCKOCTHA B | OpHUEHTUPOBAHHBIX
MPOCTEUIINX CIIyYasix. 3a1a4
bubmnoreka MOBTOPUTH OCHOBHBIE Konrtponsnas
LHOK HOHATUA U METObI paborTa;
7 [ToBTOpeHne, 0606IICHNE, . 5 https://m.edsoo.r = kypca 9 kiacca, CaIgOCTO’ITeﬂbHa’I
. - aboTa, peleHne
CHCTEMATH3aIIs SHAHMI u/7f415e2e 000011eHNe 3HAHU p » P
MIPaKTHUKO-
OPUEHTHPOBAHHBIX
3ama4
Hroro 68 6
Mopnyas «BeposiTHOCTB M cTaTHKa» - 34 yaca
9 kaacc - 34 yaca
KoanuecTBO yacos CHucoK HTOrOBbIX Cnoco oneHku
DJIEeKTPOHH
Kontp IUIAHUPYEMBIX HTOIOBBIX
ble
Ne HaumeHoBaHue pa3iesioB u OJILHBI IMpakTn (wnppoBbIe) pe3yabTaToB ¢ IVIAHMPYEMBbIX
n/m  TeM MpPorpaMMbl Bceero e YecKHe oBpasoBaTel yKa3aHueM 3TanoB pe3yabTaToB
pa6or padoTbl —_— uX popMupOBaAHUS

bl

pecypcebl
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[ToBTOpenue kypca 8 kimacca

DJIEMEHTBI KOM6I/IHaTOpI/IKI/I

T COMCTPUUCCKAA BEPOSATHOCTDH

Bbubnmoreka
LIOK
https://m.edsoo.r
u/7f4131ce

Bubnnoreka
IHOK
https://m.edsoo.r
u/7f4131ce

Bubnunoreka
IHOK
https://m.edsoo.r
u/7f4131ce

-HCTIOJIB30BAaTh OCHOBHEIC
MIOHATHA Kypca 8 Kiacca;

N3Bnekarsb Hu
peoOpa3oBHIBATH
nH(pOpMaIIHIO,
MPEACTABICHHYO B
Pa3TUYHBIX UCTOYHHKAX
B BUJIE TaOJIMII,

IyarpamM, — TpaguKoB,
NPEACTaBISATh JaHHBIC B
BUIIE TaOJIHNIIL,
JMarpaMM, rpauKoB

Pemare 3amaun

OpraHn30BaHHbBIM
nepebopoM BapUAHTOB,
a TaKKe c
WCIIOJIb30BAHUEM
KOMOWHATOPHBIX

paBHII U METOJOB.

Hcnons3oBarh
onMcarteabHEIe
XapPaKTEPUCTUKA  JIJIA
MAacCHBOB YHUCIOBBIX
JIaHHBIX, B TOM 4HCIIE
CpelHME 3HA4YeHUs U
MephI pACCEUBAHMSI.

Haxoautb
YacTOTHl 3HAYEHUH |
YacTOTBl COOBITHS, B
TOM 4YHUCJE TIOJB3YSCh
pe3yabTaTaMu

CaMOCTOSITeNTbHAS
pabora, pemreHme
MPaKTHKO-
OpPUECHTUPOBAHHBIX
3aja4

[IpakTuueckas
pabora;
CaMOCTOSsITeTIbHAS
pabota, pemeHue
MPaKTUKO-
OPUECHTUPOBAHHBIX
3aga4

CaMOCTOSITeIbHAS
pabota, perieHue
MPaKTHKO-
OpPUCHTHUPOBAHHBIX
3aja4
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MPOBEAEHHBIX

U3MEPEHUN u
HaOJIIOACHUH.
bubnuoreka Haxoauth [IpakTuueckas
HOK BEPOSITHOCTH pabora;
https://m.edsoo.r . . CaMOCTOATETbHAS
CIIy4yalHBIX COOBITUH B
u/7f4131ce paborta, pereHue
M3YHEHHBIX OTBITAX, B pyapryco-
TOM YHCJIC B OIIBITaxX C OPHUEHTHUPOBAHHBIX
PaBHOBO3MOKHBIMHU 33144
Hcnprranus bepaymnu 6
3JIEMEHTAPHBIMU
COOBITUSIMH, B CEpHUAX
HCTBITAHUN IO TIEPBOTO
ycrexa, B cepusx
ucnbiTanui beprymnu.
HNmetn CaMOCTOSITEIIbHAS
MPEJCTABIICHHUE o  Ppabora, pemenne
o HPaKTHUKO-
CIIy4ailHON BEJIIMYMHE U
OPUCHTHUPOBAHHBIX
0 PACHpPENEeNeHHH | 40y
BEPOSITHOCTEH.
HNmetn
El’é?IJEHOTeKa MpeACTaBICHUE 0
CnydaiiHas BelIMYrHA 6 3aKOHE OOJIBIINX YHCEN
y https://m.edsoo
ru/7§4131ce Kak O  MNPOSBJIEHUHU
3aKOHOMEPHOCTH B
CITy4aitHOM
W3MEHYHUBOCTH U O POJIU
3aKOHa OOJIBIIMX YHCEI
B IIPUPOJIE U OOIIECTBE.
0000611eH1E, KOHTPOJIb 10 bubnmoreka IMOBTOPUTHh OCHOBHBIE KonrtponsHas



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

HOK [IOHSITUSA U METOBI pabora;
https://m.edsoo Kypca 9 xiacca, CaMOCTOSATEIbHAA
Iu/7f4131ce 06001ICHNE 3HAHMI pabora, pemenue
MPaKTHKO-
OPHEHTHPOBAHHBIX
3a1ay
HUroro 34 1 2
IIpunoxenne. 1.
I'padpk KOHTPOIBLHBIX MEPONIPUATHH 10 y4eOHOMY npeamery «MaTreMaTHKa»
ro
1 yeTBepTH 2 4eTBEPTh 3 yeTBEpTH 4 yeTBEepTH I
HEePUOJ
NIPOBEICHUS
OILIEHOYHOM "
TpOLETy bl CEHTAOPb OKTSI0pb HOSIOPb nekadpb SIHBaph (beBpaib MapT anpenb Mai TO
HeZenm Hezenm HeZenm HeJen HeJenm HeJenm HEJeIH HEJeIH HeJenm ro
y4eOHBIH | ° ° - 5
g1 1] 1|1 1 1 E] 1| 1] 1 2| 2] 2 2| 2| 2| g 2| 2 3 9 £
mpenMer | ma ) L 2345078 2l ol 1| 2 s| 6| 2| 7| 8] 9 1| 2| 3 5| 6| 7| S| 8 o X 3 ¥ ¥ 4 = 2
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MaTeMaThka | 5 1 1 1 1 1 2
MaTeMaTHKa
6 1 1 1 2 1 1
I'Papuk KOHTPOJIBHBIX MEePONPHUATHN 1o yyeOHOMY mpeaMeTy «Ajaredpa»
1 yeTBepTH 2 4yeTBepTh 3 yeTBepTh 4 yeTBepTH rox
Hnepuos
IIPOBEICHUS
OLIEHOYHOM
MIPOLIEAY PbI CEHTAOpb OKTSIOpPB HOS0pb nexadpb SIHBAaph (despaib MapT anpeib Mait HUTO
HeJleNn HeJleNn HEJeNn HeJleNn HeJeNn HeJIeNn HeJleNn HEJleNn HEJleNn ro
qeOHBIH
y wa | ol lalslel7lalolB] 0| L L L]t L(§|L[L]L|2(2]22]2|2]2 Sl2|2|3|3|3|3|3|3]8
HPEAMET | ¢ 2 1(2|3|4|5[6|&| 7|8|9|0|1]|2|3|4|5]|6 R |8]9]o|1]|2|3|4]|5]|R

Anrebpa 7 1)1 0 1 1 2 1 1 2| 5
Anrebpa 8 1)1 1 1 1 2 1 1|5
Anrebpa 9 1 1 1 1 1 1 3 1 1| 6
I'Paduk KOHTPOJUBHBIX MEPONPUATHUNH mo yueoHomy npeamery «I'eomerpus
1 geTBepTH 2 9eTBepTh 3 geTBepTh 4 4eTBepTh roJ
HepHOJ
MIPOBEICHUS
OILICHOYHOM
pOLIETy bl CEHTSI0Pb OKTSI0pb HOSIOPb nexadbpb SIHBaph (beBpaib MapT anpeinb Mai UTO
HeJleNn HeJleNn HEJeIH HeJenn HeJeIH HeJeIH HeJeIH HeZleNn HeJeNn ro
4eOHBIN
y wia |yl s lalslel7lalolf] ol L]L] L2 |2|8] 2L 1]2f2f2]2 2| 2 El2|2|3[3|3[3|3]3]8
HIpeaMeT cc 1(2|3|4|5|6[&| 7| 8]9]0|1|2|3 5|6 @l8|l9lol1|2]|3]|4 R




I'eomeTpus 7 2 4
I'eomeTpus 8 2 6
I'eomerpus 9 2 6
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