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INOACHUTEJIBHASA 3AIIMCKA.

PabGouass mnporpamma mo wmartemarmke Ui 10 Kimacca cocTaBlieHa B COOTBETCTBUH C
TpeboBanusiMu DenepanbHOrO0  TOCYAApCTBEHHOTO 00pa3oBaTeNIbHOTO — CTaHAapTa CpeIHero
obmero oOpazoBaHust Ha ocHOBe aBTOpckux mnporpamm: C.M.Huxonsckuii, M.K. IToranos, H.H.
PemernukoB, A.B.llleBkun «AnreOpa W Hayajna maTemaTudeckoro ananusa. 10-11 xmaccei»,
JI.C.AtanacsH, B.®.byry3os, C.b.Kamomues, JI.C.Kucenésa, DO.I'.Ilo3nsk «I['eomerpus 10-11
Kjaccel», (AnreOpa u Hauana maremarudyeckoro anamusa. COopHuk paboumx mporpamm. 10-11
Kiaccel. ba3oBelii M yriyOJIeHHBIH YpOBHH: y4eOHOe IocoOme isd y4duTened o0mieoOpa3oBar.
opraam3anmii/ coct. T. A. BypmucrpoBa. — M.: IlpocBemenue, 2020 r. Teomerpusi. COopHUK
pabouux mporpamm. 10-11 kmaccel. ba3oBelii M yriyOJieHHBIH ypOBHH: Y4eOHOE MocoOue s
yuuteneil oomeobpazoBat. opranuzauuit/ coct. T. A. Bypmuctposa. — M.: Ilpocsemenne, 2020 r.).
YpoBeHb U3yUYeHHUS - YIIyOJEHHBIMN.

s peanuzanuu nporpammbl ucnoib3ytorest yueonunku: C.M.Hukonbckuii, M.K. [Totanos, H.H.
PemernukoB, A.B.IlleBkun «Anre6pa v Havajla mMaTeMaTH4YecKOro aHanuza» — M.: IIpocsemnienue,
2014r., JI.C.Atanacsan, B.®.byry3os, C.b.Kanomues, JI.C.Kucenéra, 2.I".Ilozusk «'eomerpust 10-
11», — M.: [Ipocsemienue, 2014 r.

Ha usyuenue npenmera «Maremaruka » B 10 xmacce MBOVY «3CIL» orBogutcst 204 yaca B
roza (6 yacoB B Hezenmo) coracHo YuyeOHoMy utany MBOY «3CII», yTBepkKaeHHOMY MPHUKa30M
aupekropa mkoisl oT 03.06.2022 r. Ne 01-16 /206.

CornacHo ®I'OC COO npeamer «MaTemaTka BXOIUT B IPEAMETHYIO 001acTh «MaTemaTuka u
nHpopmaruka». B 10-x kmaccax B coorBerctBum ¢ PI'OC COO wu3yuaercs eIuUHBIA TMpeaMeT
«MatemaTiKa», BKIIOUAIOMU B cebs [Be cojepkaTelbHble JHHHH: «Asrebpa u Havana
MaTeMaTHYeCcKoro aHanusa» u «['eomeTpus».

B nameit oOpa3oBaTenbHON  OpraHu3aluu MBOY  «3CII» BbiOpana mnapauienbHas
CTPYKTypHasi MOJENb pealn3aliy CoAepKaTeabHbIX JIMHUN B paMKaX €JUHOr0 y4eOHOro npeamera
«MatemaTtuka». Ha usydyeHue conepkaTenbHONM nuHMM «Anrebpa M Hayala MaTeMaTHUYECKOTO
aHasnm3za» oTBoAuTcs 136 uacoB B roj (4 yaca B HEZAENIO), HA W3YYEHHE COJEP)KaTEIbHON JIMHUU
«["eomerpusi» - 68 yacoB BToJ (2 yaca B HEJENIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOT'O ITIPEJIMETA
«MATEMATHKA:
AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A, TEOMETPUS»

JInyHOCTHBIE pPe3yJIbTAThI:

-UCITIOJIB30BATh HpI/IO6p€TCHHBI€ 3HAaHUA U YMCHUS B HpaKTquCKOﬁ JCATCIIBHOCTHU U HOBCCHHGBHOI\/JI
KU3HU NI MOJEIUPOBAHMS MPAKTUUYECKUX CHUTyallMil M HUCCIIEJOBaHMsS MOCTPOCHHBIX MOJEJeH ¢
MCIIOJIb30BaHUEM arapaTa TeOMETPHH;

-(popMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIINXCs
K CaMOpPa3BUTHIO M caMOOOpa30BaHWIO Ha OCHOBE MOTHBAIIMHM K OOYYEHHUIO M TMO3HAHHUIO, BHIOOPY
JanpHenIero oOpa3oBaHus Ha 0a3e OPUEHTHPOBKM B Mupe mpodeccuii U mpodeccnoHaTbHBIX
MPEITOYTEHUH, OCO3HAHHOMY TIOCTPOSHHUIO WHIMBHIYAJILHON 00pa30oBaTebHON TPACKTOPHUH C
y4€TOM YCTOWYHMBBIX TTO3HABATEILHBIX HHTEPECOB,;

-(opMUpOBaHUE IETOCTHOTO MUPOBO33PECHHSI, COOTBETCTBYIOMIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIIECTBEHHOM MPAKTUKH;

-popMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHWH U COTPYAHHUYECTBE CO
CBEPCTHUKAMHM, CTapIIMMHA M MIAJIIMUMUA B 0Opa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOM, ydeOHO-
MCCIIeIOBATEIILCKOM, TBOPUECKOH M IPYTUX BHJIAX ICATCIHHOCTH,

-yMEHHUE SICHO, TOYHO, TPAMOTHO W3JIaraTh CBOW MBICIH B YCTHOW U MHUCHMEHHOH pedd, MOHUMAaTh
CMBICJI ITOCTaBJIEHHOM 3a7]a4M, BBICTPAauBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI
KPUTHYHOCTH MBIIJICHUA, YMCHUC PACIIO3HABATH JIOTHYCCKU HCKOPPCKTHBIC BHICKA3bIBAHU S, OTJINYATh
TUIOTE3Y OT (aKTa,



-KpEaTUBHOCTh MBIIUICHUS, UHUIIUATUBY, HAXOTYMBOCTh, aKTUBHOCTh IPU PEIICHUN F€OMETPHUUECKUX
3ajady;

-yMEHHUE KOHTPOJIMPOBAThH MPOLIECC U PE3YJbTAT Y4eOHON MaTeMaTH4eCKON JesITeIbHOCTH
CIIOCOOHOCTh K OMOILMOHAIILHOMY BOCHPHUATHIO MAaTeMaTHYEeCKHMX OOBEKTOB, 3ajJad, pPEIICHUH,
paccyXIeHHUI.

MertanpeamMeTHble pe3yJibTaThl.

Me:xnpeaMeTHble MOHATHS.

e OBJaJeHuE O0yYaAIOUMMUICS OCHOBAMH YUTATENIbCKON KOMIIETEHIIUU:

* OBJAQJICIOT YTEHHEM KaK CpeJICTBOM OCYILECTBICHHUS CBOMX JallbHEHIINX IUIAHOB:

NPOJOIDKEHUST O00pa3oBaHMs M C€amMoOOpa30BaHUS, OCO3HAHHOTO IUIAHUPOBAHHS CBOETO

aKTyaJlbHOTO M MEPCIEeKTUBHOIO Kpyra YTEHHs, B TOM YHUCIE OCYIOBOIO, MOJTOTOBKU K

TPYAOBOU U COLIMATILHOW JEATEIIbHOCTH;

* popmupoBaHUE MOTPEOHOCTH B CUCTEMATUYECKOM YTEHHUU KaK CPEJCTBE MO3HAHUS MHUpA U

ceOs B ATOM MHpE, TApPMOHH3AIMKM OTHOIICHWH 4YelIOBEeKa M OOINeCTBa, CO3JAaHHH 0O0pasza

«IOTpeOHOTO OYTYIIEro.

e TpuoOpeTeHNe HAaBBIKOB Pa0OTHI ¢ HH(POPMAITUEH:

* CHCTEeMaTHU3UpPOBaTh, COIOCTABIATh, aHAJIU3UPOBATh, 0000IIATH U HWHTEPIPETUPOBATH
UH(OPMAILIHIO, COJIEPIKAITYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX;

* BBIJICJIATh TJIAaBHYIO M W30BITOYHYIO HMH(DOPMAIHMIO, BBINONHITH CMBICIIOBOS CBEPTHIBAHUE
BBIJIETICHHBIX (DaKTOB, MBICIEH; MPEACTaBIATh MH(GOPMALIMIO B CXKAaTOM CiloBecHO (opme (B BuUie
IJIaHA WM TE€3UCOB) U B HATJISAHO-CUMBOJIMYECKOW (opme (B BHIe TaOIUI, rpaduuecKux CXeM U
auarpamm, KapT HOHATUN — KOHIIENTYaJIbHBIX JUarpamMm, OIIOPHBIX KOHCIIEKTOB);

* 3ATIOJIHATH U JIOTIOJIHITH TaOIUIIbI, CXEMBI, TMarPAMMBbI, TEKCTHI.

® y4YacTUE B MPOEKTHOW JNESATEILHOCTH.

dopmupyroTs:

1) yMeHHEe caMOCTOATENIBHO OIPEEIIATh eI CBOET0 00yUeHUs], CTaBUTh U (POPMYIIUPOBATH JJIs ceOs
HOBBIE 33J]aui B yu€0e, pa3BUBaTh MOTHBBI U UHTEPECHI CBOCH MMO3HABATEIbHON JESTENbHOCTH;

2) yMEHHE COOTHOCHUTH CBOU JEHCTBUS C IUIAHUPYEMBIMU PE3YJBTaTaAMH, OCYLIECTBIISTH KOHTPOJIb
CBOEH JEATEeIbHOCTH B TMPOIECCE JIOCTHIKEHHUS pe3ysibTaTa, OINpPEAeNsTh CIOCOObl JEHCTBUI B
paMKax MpeiIokKEeHHbIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEHCTBHS B COOTBETCTBUU
C U3MEHSIOIIEHCS CUTyallue;

3) yMeHue  ompeAenATb  IMOHATUSA,  co3JaBaTb  OOOOIIEHHUS,  yCTAaHABIMBaTh  AHAJOIMH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS U KPUTEPUH IS KJIACCU(PUKALINN;

4) yMEHUE YCTaHaBIMBaThb INPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE paCCyKICHHE,
YMO3aK/II04eHNe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUN) U JIeJaTh BHIBOJIBI;

5) pa3BUTHE KOMIIETEHTHOCTH B O0OJACTH MCIIOJIb30BAaHUS WH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

6) mepBOHAuYAIbHBIE MPEACTABICHUS 00 HIEAX U O METOAAaX MaTeMaTHKU Kak 00 YHUBEpPCAIbHOM
A3bIKE HAYKU U TEXHUKH, O CPEACTBE MOJIETUPOBAHUS SIBIICHUU U MPOLIECCOB;

7) yMeHHE BHUJAETh MAaTEMaTHYEeCKYyIO0 3a/Jady B KOHTEKCTe NpOOJIEeMHOM CHTyallun B JpPYyrux
JUCLHUIIIINHAX, B OKPYKaIOLIEH )KU3HH;

8) yMeHHE HaxOAWTh B pAa3JIMYHBIX MCTOYHUKAX HH(OpMAIUIO, HEOOXOAUMYIO JJs peleHHs

MaTeMaTHUYeCKUX 3a/lady, ¥ MPEJCTaBIsATh €€ B MOHATHOW (opMe, MPUHUMATH PEIICHHE B YCIOBUSIX
HETOJIHOM WM N30BITOYHOM, TOUHOW MIIM BEPOSITHOCTHOM MH(pOpMaInu;

9) ymMeHue MOHMMATh U UCIOJIb30BaTh MaTeMaTHUECKHUE CPEJICTBA HATMSAHOCTH (Tpaduku, TaOIUIBL,
CXEMBI U JIp.) JJIsl MIUTIOCTPALMHU, HHTepIpEeTaluy, apryMEeHTaIIH;

10) ymeHHe BBIABUTATh TUIOTE3bI MPU PEIIEHUH 33/1a4H, IOHUMAaTh HEOOXO0IMMOCTh UX MPOBEPKHU;

11) noHMMaHuE CYLIHOCTH AITOPUTMUYECKUX MPEAIUCAHUNA U YMEHUE ACICTBOBATh B COOTBETCTBUH C

IIPEIOKEHHBIM aITOPUTMOM.



4

PeryasiTuBHble yHHBepcaJbHble YUeOHbIE 1eliCTBHSI.

OOyuaronumiicss Hay4uTCs:
— CaMOCTOSITENIbHO ONpeAeNsATh LeH, 3aJaBaThb HapaMeTpbl W KPUTEPUU, MO KOTOPBIM MOXKHO
OIIPEAEIUTD, UTO LIEb IOCTUTHYTA;
— OLEHUBAaTh BO3MOXKHBIE TMOCIEACTBHUS JIOCTHXKEHUS TOCTaBJICHHON MeMu B JIEATEIbHOCTH,
COOCTBEHHOW >KM3HM M YKM3HHM OKPYXKAIOIIMX JIIOAEH, OCHOBBIBAsACh HAa COOOpaKEHUSX JTUKU H
MOpaH;
— CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIEC 33Ja4ul B 00pa30BaTEIbHON AEATEILHOCTH M KHU3HEHHBIX
CUTYaIUsIX;
— OLICHMBATh PECYpPCHI, B TOM YHCJIE€ BPEMs M Jpyrue HeMaTepuallbHbIE PeCypChl, HEOOXOAUMBIC IS
JOCTUKEHHSI TIOCTABJICHHOM 11eTH;
— BBIOMpATh MyTh JOCTMIKECHHUS LENH, IUIAHUPOBATh PELICHHE IMOCTABJICHHBIX 3a7ad, ONTUMHU3UPYS
MaTepuaIbHble U HeMaTepUalIbHbIE 3aTPaThI;
— OpraHM30BbIBaTh YPPEKTHUBHBIN MOMCK PECYPCOB, HEOOXOIMUMBIX JUIS JOCTHKEHHS MOCTaBICHHON
e,
— COIIOCTABJIATH MOJYUYEHHBIM PE3yJIbTAT IEATEIbHOCTH C IOCTABJIEHHOH 3apaHee 1eJIbIO.

Ilo3naBaTenbHbIE YHHBePCAIbHbIE YUeOHbIE NelCTBUSI.
OOyuaronmiicss Hay9uTCs:
— HCKaTh M HaxoJIUTh OOOOIIEHHBbIE CHOCOOBI pelleHHs] 3aJad, B TOM YHCIE, OCYIIECTBISThH
pa3BepHYTbIi WH(POPMALMOHHBI TOWCK ¥ CTaBUTh HAa €ro OCHOBE HOBBIE (yueOHbIE U
MO03HABATENbHbIC) 33/1a4H;
— KPUTHYECKH OIEHMBATH M WHTEPIPETHPOBATH MHPOPMALMIO C Pa3HBIX MO3HMIWH, pacrlo3HaBaTh U
(buKcupoBaTh NPOTUBOPEUUS B UHHOPMAITMOHHBIX HCTOYHUKAX;
— HCIOJIb30BaTh Pa3IMYHbIE MOJIEIbHO-CXEMaTUUECKHUE CPECTBA JUIsl MPEACTABICHUS CYLIECTBEHHbBIX
CBsI3€H U OTHOIICHUH, a TaK)Ke TPOTUBOPEUHiL, BHIIBICHHBIX B MHPOPMAIIHOHHBIX UCTOYHHKAX;
— HaXOJWTh U TPUBOJIUTH KPUTUYECKHE apTyMEHTHI B OTHOIICHWU JIEHCTBHU M CYXIEHHH APYyroro;
CIOKOMHO M pa3yMHO OTHOCHTbCA K KPUTMYECKMM 3aMEYaHUSM B OTHOLIEHHH COOCTBEHHOTO
CYXJICHUSI, pacCCMAaTPUBAaTh X KaK pECYypC COOCTBEHHOI'O Pa3BUTHS;
— BBIXOJUTh 3a paMKH Yy4yeOHOro TMpeaMeTa U OCYIIECTBIATh LEJICHANpPABICHHbIH IMOMCK
BO3MOXKHOCTEH JIJIsl IMPOKOI0 EPEHOCa CPECTB U CIIOCOOOB NEHCTBUS;
— BBICTpauWBaTh WHIUBUAYATbHYIO O0pa30BaTEIbHYIO TPACKTOPUIO, YUYUTHIBAs OTrPAaHUYECHHUS CO
CTOPOHBI IPYTHX YYaCTHUKOB M PECYPCHBIE OTPaHHUCHHS,
— MEHATh U yJIepKUBATh pa3Hble MO3UIUH B TO3HABATEIbHOM JIESITETLHOCTH.

KomMyHHKaTHBHbIE YHHBepPCAJIbHbIE YUeOHbI€ el CTBUA.
OOyuaronuiics Hay4uTCs:
— OCYILECTBJISITh JIEJOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMM, TaK U CO B3pPOCIBIMU (KaK BHYTpU
o0pa3oBaTeNbHONM OpraHu3alMM, Tak W 3a €€ MpejaenaMu), NoadupaTbh HapTHEPOB Ui JAEJIOBOM
KOMMYHHMKAIIUM HCXOJs M3 COOOpakeHUH pe3yNbTaTUBHOCTH B3aUMOJECHCTBHUS, a HE JHMYHBIX
CHUMIIATHI;
— MNP OCYILIECTBICHUH TPYMIOBOI pabOThl OBITH KaK PYKOBOJIUTENIEM, TaK M WJIEHOM KOMAaHJIbl B
pa3HbIX poJsiX (TeHepaTop UAeH, KPUTHK, UCIIOTHUTENb, BHICTYNAIOLINHI, SKCIEPT U T.1.);
— KOOPJIMHHUPOBATH ¥ BBITIOIHSITH Pa0OTy B YCIOBHAX PEAIbHOTO, BUPTYaThHOTO i KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS;
— Pa3BepHYTO, JOTMYHO M TOYHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHMEM aJI€KBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;
— pacro3HaBaTh KOH()JIMKTOTEHHBIE CHTYallud M MPEI0TBpamaTh KOHQIUKTHI O UX aKTUBHOU (a3bl,
BBICTPAaMBaTh JENOBYI0 W 00pa30BaTElIbHYI0 KOMMYHHKAIMIO, W30eras JIMYHOCTHBIX OIIEHOYHBIX
CYXKJICHUU.



IIpenmeTHble pe3yJIbTaThl.

Boinycknuk nonyuum

Pazpnen BbinycKHUK HAYYHTCS

603MOJMCHOCHIL HAYUUMbCA
JyieMeHTBl | - CBOOOTHO OTIEPHPOBATH MOHSATHSIMH: - OIIEpPUPOBATh ITOHATHEM
Teopuu KOHEYHOE MHOXECTBO, JJIEMEHT MHOXECTBA, OTIpeJIeNIeH s, OCHOBHBIMU BHJIaMHU

MHOKECTB "

IMOAMHOXKECTBO, IICPECCUCHUC, 06’I:CIII/IHGHI/I€ n

ONpeACIICHU, OCHOBHBIMUA BUIAMHU

MaTeMaTH- Pa3HOCTh MHOXKECTB, YHCIIOBBIC MHOXKECTBA HA | TEOPEM;

qecKoi KOOPJMHATHOH MPSIMOH, OTPE30K, HHTEPBAI, - IOHUMATh CYTh KOCBEHHOT'O

O MOJYUHTEPBA, IPOMEIKYTOK C BBIKOJIOTOM JI0Ka3aTeNbCTBA;
TOYKOH, TpaduvuecKoe MpeCTaBICHHE - OTIEPUPOBATH MOHATUSMH CYCTHOTO U
MHOKECTB Ha KOOPJMHATHOM IJIOCKOCTH; HECYETHOTO MHOXECTBA,
-33/1aBaTh MHOXKECTBA MIEPEUNCIICHUEM U - MPUMEHSTh METOJ] MATEeMaTUIECKOU
XapaKTePUCTHUECKUM CBONCTBOM; WHAYKIAA JUTS TPOBEICHUS
- OIIEPUPOBATH MOHATUSIMU: YTBEPIKIICHUE, pacCyXJICHHIA U JOKAa3aTeIbCTB U TPU
OTPHIIAaHUE YTBEPXKICHHSI, UCTUHHBIC pelIeHUH 3a71a4.
JIOXKHBIE YTBEPXKICHUS, TPUYNHA, CIICACTBUE, B nosceonesnoii srcusnu u npu
YaCTHBIN ciy4yail 00IIero yTBepKACHHUS, u3yyeHuu Opyeux npeomemos:
KOHTPIPUMED; -HCITI0JIb30BaTh TEOPETUKO-
-IIPOBEPATH MPUHAICKHOCTH YJICMECHTA MHO>KECTBEHHBIN SI3BIK U S3BIK JIOTUKU
MHOKECTBY; JUTSL OTTUCAHMSI PEATBHBIX MTPOIIECCOB H
-HaXOJIUTh TIepeceUCHNE U 00hEAMHCHUE SIBJICHUU, TIPY PEUICHUH 3a/1a4 IPYTUX
MHOJKECTB, B TOM YHCJIE TIPECTABICHHBIX y4eOHBIX TPEMETOB
rpaduyecKy Ha YMCIOBOM MPSAMON U Ha
KOOPJIUHATHOMN TUIOCKOCTH;
-IIPOBOJIUTH JAOKa3aTeNbHBIE PACCYKACHUS JUIS
000CHOBaHUS UCTUHHOCTHU YTBEPXKICHUH.
B nosceonesnoil srcuznu u npu uzyueHuu opyeux
npeomemos:
-HCII0JTh30BaTh YHCIIOBBIC MHOXKECTBA Ha
KOOPJIMHATHOW MIPSIMOM M Ha KOOPJAUHATHOMN
TJIOCKOCTH JIJISI OITMCAHUS PeaTbHBIX
MIPOLIECCOB U SBIICHUM;
-IIPOBOJIUTH JOKa3aTeIbHbIC PACCYKICHUS B
CUTYaIUSAX TIOBCETHEBHOW KU3HU, PU
pEIlIeHnH 3aa49 U3 IPYTUX IPEeIMETOB.
- CBOOOJTHO OTICPUPOBATH MOHATHSIMHU: - CBOOOJTHO OTIEPUPOBATH YUCIIOBBIMH
HATypalbHOE YKCII0, MHOXKECTBO HATypalbHBIX | MHOXKECTBAMH TP PELICHUU 3a1ay;
YHCe, 1[eJI0€ YHCII0, MHOXKECTBO IEITBIX - IOHUMATh IPUYMHEI 1 OCHOBHEIE
qrcell, OOBIKHOBEHHAs JpO0b, IECATHIHAS HACH paClINPpEHUA YUCIOBBIX

Yucna u Ipo0b, CMEIIAHHOE YKCII0, PAllMOHAIBHOE MHOXECTB,

Boipasernss | UUCII0, MHOXKECTBO PAlMOHATBHBIX YHCET, - BJIaJICTb OCHOBHBIMH IOHATHAMHU

HPppaluOHAJIIBHOC YU CJIO, KOPCHb CTCIICHU N,
JIeiCTBUTEIIFHOE YHCJI0, MHOXCCTBO
HGI;'ICTBPITGHBHI)IX YHUCCII, FTCOMCTPHUYICCKaA
HHTCpHIpCTAllUA HAaTypPaJIbHbIX, HCIbIX,

TEOPHH JCTUMOCTH MIPH PEIICHUN
CTaHJApPTHBIX 33]a4

- IMETh 0a30BBIC MPEICTABICHHUS O
MHOYECTBE KOMIUIEKCHBIX YHCEIL,
- ¢cBOOOIHO BBIIIOIHSITE




palMOHAIBHBIX, IEUCTBUTEIILHBIX YUCEIT;

- IOHUMATh U OOBACHATH PA3HUILY MEXKITY
MO3UIIMOHHON U HETTO3UIIMOHHON CHCTEeMaMu
3aMucy YHCeT;

- IEPEBOJIUTH YHCIIa U3 OJHOW CUCTEMBI 3allUCU
(cucTembl CYUCIIEHUS) B APYTYIO;

- JIOKa3bIBaTh U UCIOJIb30BaTh IPU3HAKHU
JETMMOCTHA CYMMBI U IPOU3BEACHUS MPU
BBITIOJIHCHUH BBIUMCIICHUHN U PEILICHUU 3a/a4;
- BBIMIOJIHATH OKPYTJICHUE PAIlUOHATILHBIX U
HppaLMOHATIBHBIX YHCEN C 3a/IaHHOM
TOYHOCTBIO;

- CpaBHUBATh JICWCTBUTEIbHBIC YHCTIA PA3HBIMU
crocobdamu;

- YIOPSIIOYMBATh YUCIIA, 3alTUCAHHBIC B BUJIE
OOBIKHOBCHHOU U JICCATUIHON APOOH, Ynca,
3alMcaHHbIe C UCIIOIb30BAHUEM
apu(pMEeTHIECKOT0 KBaAPaTHOTO KOPHS,
KOpHEH CTeneHu O0oJbIe 2;

- Haxoauth HOJI 1 HOK pa3upiMu criocobamu
Y UCTIOJb30BaTh UX MPU PEIICHUU 3a7ay;

- BBITIOJTHSATH BBIUMCIICHUS U TPe0Opa3oBaHus
BBIPAKECHU, COAEP/KAIIUX ACHUCTBUTEIIbHBIE
YHUCIa, B TOM YHCJIe€ KOPHU HATYypaTbHbIX
CTCIICHEH;

- BBITIOJTHATH CTAHAAPTHBIE TOXKIECTBEHHBIE
peoOpa3oBaHUs TPUTOHOMETPUUYECKUX,
norapu)MHUYECKHUX, CTETIEHHBIX,
HPPALMOHATIBHBIX BBIPAKEHUH.
B nosceonesnoui sxcuznu u npu uzyueHuu opyaux
npeomemos:

- BBITIOJIHSATH U OOBACHSTH CPABHEHHUE
PEe3yIbTATOB BBIUUCICHUN TIPU PEIICHUN
MPAKTUYECKUX 3a/1a4, B TOM YHCTIE
MPUOIMKEHHBIX BBIYMCIICHUHN, UCTIONB3YS
pa3HbIe CIIOCOOBI CPaBHEHMUIA,

- 3aIIMCHIBaTh, CPABHUBATD, OKPYTIISTh
YHUCJIOBbIE JaHHBIE PEaIbHBIX BEIMYUH C
HCIIO0Ib30BAHUEM PA3HBIX CUCTEM U3MEPEHNS;
- COCTaBJIATh U OIEHWBATh PA3HBIMH
Croco0aMu YUCIIOBBIC BRIPAKCHUS TIPH
pelIeHNN TPAKTUYECKUX 3a1ad U 3a7a49 U3
JIPYTUX y4eOHBIX MPEIMETOB.

TOXIECTBEHHBIE ITPe0Opa3oBaHus
TPUTOHOMETPUUYECKHUX,
JOrapu(pMHUUECKUX, CTEIIEHHbBIX
BBIPaKCHU;

- BIaneTh hopmyrnoii GmHOMA
Hrrotona;

-IPUMEHATH MPU PEIICHUH 3a/1a4
TEOpEMY O JINHEHHOM IIPEICTAaBICHUU
HOJL;

- IPUMEHATH NIPH PEILICHUH 3a]a4
Kwuraiickyro Teopemy 00 ocraTkax;

- IPUMEHSATH NIPU PELICHUH 3a/1a4
Manyro teopemy depma;

- YMETh BBINOJIHATH 3alIUCh YUCIIA B
HO3ULIMOHHOM CUCTEME CUUCIICHUS;

- IPUMEHSATH NIPU PELICHUU 3a/1a4
TEOPETUKO-UNCIIOBbIE (PYHKIIMU:
YHCIIO U CyMMa JeNuTenel, QyHKIHIo
Diinepa;

- IPUMEHSATH NIPU PELICHUU 3a/1a4
LEenHble Apoou;

- IPUMEHATH NIPH PEILICHUU 3a]a4
MHOTOWJIEHBI C IECTBUTEILHBIMU U
LEeIbIMU KO3PPUIIMEHTAMU;

- BJIQJIETh MMOHATUSMU MPUBOJAUMBIN U
HENPUBOJUMBIN MHOTOUJIEH U
IPUMEHATH UX NPU PELICHUH 3a/1ay;

- IPUMEHSATH NPU PELICHUH 3a/1a4
OCHOBHYIO T€OpeMY alreopsl;

- IPUMEHATH NIPU PELICHUH 3a/1a4
npocreime GyHKINN KOMITJIEKCHON
MIEPEMEHHON KaK FreOMeTpUYecKre
peoOpa3oBaHMs.

YpaBHeHust u

HePaBEHCT-Ba

- cBOOOJIHO OTIEPUPOBATH NOHATHSIMHU:
yYpaBHEHHUE, HEPABEHCTBO, PABHOCUIILHBIE

- CBOOOJTHO OTIPEIENATh TUTI U
BBIOMPATh METOJI PEIICHUS




YPaBHEHUS U HEPABEHCTBA, ypaBHEHUE,
SBJIAOILEECS CIEICTBUEM APYrOoro ypaBHEHMS,
YPaBHEHHs1, PABHOCUJIbHBIE HA MHOXKECTBE,
paBHOCHIIbHBIE IPe0OPa30BaHUs YpaBHEHHUIA;

- pelarhb pa3Hble BUJbl YPaBHEHUN U
HEPABEHCTB U UX CUCTEM, B TOM UHCIIE
HEKOTOpbIC ypaBHEHUS 3-ii U 4-11 cTeneHei,
NpOOHO-pallOHAJIbHBIE U UPPALMOHAIILHBIE;

- OBJIaJIETh OCHOBHBIMU TUIIAMU
NOKa3aTebHbIX, JIOrapu(PMUUIECKUX,
UPPAaLMOHAIIBHBIX, CTEIIEHHBIX YPaBHEHUH U
HEPABEHCTB U CTaHJAPTHBIMU METOJAMH UX
pELIECHNI U IPUMEHSATD UX IIPU PELICHUN
3a1ay;

- IPUMEHATH TeOpeMy be3y K perieHuto
YPaBHEHUH;

- IPUMEHSATH TeopeMy Bueta 11 perienust
HEKOTOPBIX YPABHEHMI CTEIICHU BBILLIE BTOPOH;
- IOHUMATh CMBICII TEOPEM O PABHOCUJIBHBIX U
HEPaBHOCUJIbHBIX IPEOOPa30BaHUAX
YPAaBHEHHUI U YMETb UX JOKa3bIBaTh;

- BJIAZICTh METOJIaMHU PELLEHUS ypaBHEHU,
HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH
METO/I pelieHus: 1 000CHOBBIBATH CBOM BHIOOD;
- HCII0JIb30BaTh METO/1 MHTEPBAJIOB JUJIs
pelIeHNs HEPABEHCTB, B TOM YHUCIIE JPOOHO-
palMoHANBHBIX U BKIFOYAIOIINX B ce0s
UPPaLMOHAIIbHBIE BBIPAKEHUS;

- pemath anreOpanyeckue ypaBHEHHs U
HEPABEHCTBA U UX CUCTEMBI C TapaMeTpaMHu
anredpanvyeckuM U rpapuuecKuM MeToamu;

- BJIQJIETh Pa3HbIMU METO/IaMHU JI0Ka3aTelIbCTBA
HEPABEHCTB;

- pemaTh ypaBHEHUS B LEJbIX YUCIIAX;

- 1300pakaTh MHOYKECTBA Ha MJIOCKOCTH,
3aJlaBa€Mble YPaBHEHUSIMH, HEPABEHCTBAMHU U
UX CUCTEMaMU;

- cBOOOJIHO UCIOJIB30BATh TOX/IECTBEHHbIE
npeoOpa3oBaHus NpH PEIICHUN YpaBHEHUH U
CUCTEM ypaBHEHUI

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux
npeomemos:

- COCTaBIIATh U peuIaTh ypaBHEHMUS,
HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUHU 33]a4
JPYruX y4eOHBIX MPEAMETOB;

MIOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUI U HEPABEHCTB,
UPPALMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB, TPUTOHOMETPUUECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;
- CBOOOJIHO pelIaTh CUCTEMBbI
JIMHEHHBIX YPABHEHUH;

- pelaTh OCHOBHBIE TUIIbl YPaBHEHUI
Y HEPABEHCTB C I1apaMeTpaMu;

- IPUMEHSATH [IPU PEIICHUH 3a7a4
HepaBeHcTBa Ko — ByHsikoBckoro,
bepnymnu;

- UIMETb MPEJCTABIECHUE O
HEPaBEHCTBAX MEXIY CPEAHUMU
CTEIIEHHBIMHU.




- BBITIOJIHATH OIIEHKY TIPaBI0NO 100U
pe3yIbTAaTOB, MOTYyYaeMbIX IPU PEIICHUU
pa3IMYHBIX ypaBHEHU, HEPABCHCTB U UX
CHCTEM IIPH PEIICHUH 33249 APYTHX yIeOHBIX
MPEIMETOB;

- COCTaBIIATh U pelIaTh YPaBHCHHUS U
HEPaBEHCTBA C TapaMETPaMH MPU PEIICHUH
3a/1a4 IPYruX y4eOHbBIX MPEAMETOB;

- COCTaBIIATh YpaBHEHUE, HEPABEHCTBO HITU MX
CHCTEMY, OITUCHIBAIONINE PEATBHYIO CUTYAIIUIO
WK TPUKIIAHYIO 33]1a9y, HHTePIPETHPOBATh
MOJTyYCHHBIC PE3YJIbTATHI,

- HCTIOJIH30BATh MPOTrPAMMHBIE CPEJICTBA PU
pEIIEHUH OT/IEJIbHBIX KJIACCOB YPABHCHHI U
HEPaBEHCTB.

DOyHKUUHA

- BJIAJICTh MOHATHAMU: 3aBUCHMOCTH BEJITMUYHH,
(GyHKIHMS, apryMEHT U 3HaueHHE (yHKIINH,
00J1aCTh ONpEeNCHHsI U MHOXKECTBO 3HAYCHUN
¢byHKIMH, rpaduK 3aBUCUMOCTH, TpaduK
GbyHKIUHN, HyNId QYHKIUH, TPOMEXKYTKU
3HAaKOIIOCTOSIHCTBA, BO3PACTaHUE HAa YHCIOBOM
MIPOMEXYTKE, yObIBAHUE HA YHCIOBOM
MIPOMEXYTKE, HAanOOJIbIlIee ¥ HANMEHBIIIEe
3Ha4eHHEe PYHKIIMU HA YACIOBOM MTPOMEKYTKE,
nepuonudeckast GQyHKIUs, TIEPUO, YETHAS U
HedeTHast QyHKIMH; YMETh IPUMEHSTh 3TH
MIOHATUS MPH PEIICHUH 3a]a4;

- BJIaJIETh MOHATHEM CTelleHHast PyHKIIHS;
CTPOUTH €€ IrpaduK U YMETb IPUMEHSTh
CBOWCTBA CTEMEHHOM (PYHKIIMH MTPH peLICHUN
3aay;

- BJIAJICTh MOHITHAMH TIOKa3aTEIIbHAS
(GyYHKIHS, SKCTIOHEHTA; CTPOUTDH UX IPaPUKHU U
YMETh IPUMEHSTH CBOMCTBA MIOKA3aTEIbHOM
(GYHKINU TpU peIIeHUH 3a1a4;

- BJIaJIETh MOHATHEM JIoTapudmMudeckas
(GyHKLHUSA; CTPOUTH e rpaduK U yMETh
NPUMEHSTH CBOICTBa orapudMudeckoi
(GYHKIUH MpU PELIeHUH 3a/1a4;

- BJIQJICTh MOHATHSIMHU TPUTOHOMETPHUIECKHE
(GYHKIIUHU; CTPOUTH UX TPaQUKU U YMETh
MIPUMEHSTH CBOMCTBA TPUTOHOMETPUIECKHUX
(GbyHKUIMH TpU pelieHuy 3a1a4;

- BJIJIETh MOHATHEM OOpaTHast (PyHKIIHS;
MPUMEHSTH 3TO MOHATHE MPH PELICHUH 337ay;

- BJIQJICTh MTOHATHEM aCUMIITOTHI U
YMETb €ro IPUMEHSTh [P PEIICHUN
3ajau;

- IPUMEHSTh METO/IbI PEIICHUS
npoctedmux audhepeHInanbHbIX
ypaBHEHHIA TIEPBOTO U BTOPOTO
TIOPSITTKOB




- MPUMEHSTH MPU PEUICHUH 3a/1a4 CBOWCTBA
(GYHKIUI: 4eTHOCTb, IEPUOAUYHOCTD,
OTrPaHUYEHHOCTB;

- IPUMEHSTH NPU PEUICHUH 3a/1a4
npeoOpazoBanus rpaduKoB QyHKIIHIA;

- BIIQJICTh MMOHSATUSMU YHCIOBAS
MOCIIEI0BATEIHHOCTh, apuMeTHIeCcKas 1
reOMEeTpHUYECKasi IPOrPECcCusi;

- IPUMEHSATH MPU PEUICHUH 3a/1a4 CBOWCTBA U
MPU3HAKU apUPMETUYECKON U FreOMETPUUECKOI
MPOrPECCUi.

B noBcenHeBHOM KU3HU U TIPU U3YUYCHUU
JOpYTUx y4eOHBIX MPEeIMETOB:

- OIPEIENSTh 10 rpaduKaM U UCIOIb30BaTh
JUTSL PEIIIeHUsT IPUKJIATHBIX 3a7a9 CBOMCTBA
pEATBHBIX MPOIIECCOB U 3aBUCHUMOCTEH
(HauOOJIBIITE ¥ HANMEHBIIINE 3HAUCHUS,
MIPOMEXKYTKH BO3PACTAHMSI U YOBIBAaHUS
(GyHKIIUH, TPOMEKYTKH 3HAKOIOCTOSTHCTBA,
ACHUMITOTHI, TOYKU NIeperuda, nepuoi u T.11.);
- UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOU MPAKTHYECKON CUTYyaIuH;.

- OIPEJIENISATH 10 TpaduKaM MPOCTSHIITHE
XapaKTePUCTHKH IMEPUOTNICCKUX MTPOIIECCOB B
OHMOJIOTHH, SKOHOMHKE, My3bIKE, PAJHOCBS3HU H
Ip. (aMIIUTYy1a, TEPUO U T.11.)

J1eMEeHThI
MaTeMaTH-
YecKoro

aHa/Im3a

-BJIAJICTh MIOHSATHEM OCCKOHEYHO yOBIBAFOIIIAS
reoMeTpHUUecKas Iporpeccusi 1 yMeTh
MIPUMEHSITh €T0 TIPH PEIICHUH 3a71a4;

- IPUMEHSATH TSl PEeUICHHs 3a/1a4 TEOPHIO
MIpeJIeyioB;

- BJIaJIETh MOHATHIMH OECKOHEYHO OOIBIINE U
0ECKOHEUYHO MaJIbI€ YHUCIIOBBIE
MOCIIEI0BATEIHLHOCTH U YMETh CPAaBHUBATH
0eCKOHEYHO OOIBIINE U OECKOHEYHO MaJIble
IIOCJIEAOBATENLHOCTH;

- BIIQJICTh MMOHATUSAMU: TIPOU3BOAHAS (DYHKIINN
B TOUKE, TPOU3BOIHAS (PYHKIIHH;

- BBIYHCIIATH TIPOU3BOIHBIC dJIEMEHTAPHBIX
GyHKIUH 1 UX KOMOWHAIUH;

- HCCIIeIOBaTh (PYHKIIMM HA MOHOTOHHOCTH H
KCTPEMYMBI,

- CTPOUTH TpaMKK U IPUMEHSTH K PEIICHUIO
3a/1a4, B TOM YHUCJIE C TapaMeTpoM;

- BIIQJICTh MTOHATHEM KacaTelbHas K TpaduKy
(YHKIIUU B YMETh PUMEHSTH €T0 MPU
pEIICHUH 33]1aY;

- BIIQJICTh MOHSATUSIMU TIEPBOOOPA3HAs

-CBOOOJIHO BJIaJIETh CTAaHJAPTHHIM
anmnapaToM MaTeMaTH4eCKOro aHaIu3a
JUISL BBIYMCIIEHUS TIPOU3BOIHBIX
(YHKIIUY OJTHOU TIEPEMEHHOI;

- CBOOOJTHO MPUMEHSTH anmnapar
MaTEMAaTHYECKOTO aHaIn3a IS
UCCIeI0BaHUs PYHKIMH U
MOCTpOEHHs rpauKOB, B TOM YHCIIE
HCCIIEIOBaHMS Ha BBITYKJIOCTb;

- OIIEpPUPOBATh NTOHATHEM
nepBooOpazHoON GYHKINH JUTsS
pelIeHus 3a1ay;

- OBJIa/IETh OCHOBHBIMH CBEJICHUSMU
00 unTerpaiie Hetorona—Jleiibnuia u
€ro MPOCTEUIINX TPUMEHEHUSAX;

- OIIEPUPOBATh B CTaHJAPTHBIX
CUTYaIUSX MPOU3BOJIHBIMH BBICIIMX
MIOPSJIKOB;

- YMETh MPUMEHSATH IIPU PELICHUU
3a/1a4 CBOMCTBA HENPEPBIBHBIX
ynxumii;

- YMETh IPUMEHSATh IPU PELLICHUU
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(GyHKIHS, ONpe/IeTICHHbIN HHTErpa;

- IpuMeHATh TeopeMy HbroTona—JleiiOHuna u
€e CIeACTBHS JIUIsl pEelIeHUs 3a/1a4.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux
VUEOHBIX NPEOMEMOB:

- pemarhb MpUKIJIAAHbIC 3aJa41 U3 OUOJIOTHH,
(bU3HUKN, XUMUH, SKOHOMHUKH U IPYTHX
MIPEIMETOB, CBA3aHHBIC C HCCIIEIOBAHUEM
XapaKTePUCTHK MPOIIECCOB;

- HHTEPIPETUPOBATh NOTYUYECHHBIC PE3YIIbTATHI.

3a7a4 TeopeMbl BeliepmTpacca;

- YMETb BBINOJIHATH MPUOIKEHHBIE
BBIUMCIICHUS] (METO/IbI PEIICHUS
YPaBHEHUH, BBIUNCIICHUS
OTIpe/IeIEHHOT0 UHTErpana);

- YMETb IPUMEHSATh IPUIIOKEHUE
IPOU3BOTHON U OIPEIEICHHOIO
MHTErpaa K pelieHuto 3a1au
€CTECTBO3HAHUS,

- BJIAJIETh [TOHATUSMU BTOpast
IPOM3BO/IHAS, BBITYKJIOCTh Tpaduka
(YHKIMU ¥ YMETb UCCIIEA0BATh
(YHKIIMIO HA BBITYKJIOCTb.

CraTtucTuka
H Teopust
BEPOSITHOC-
Teii, JJOTUKa 1
KOMOHMHATO-
puKa

-OIepUpPOBaTh OCHOBHBIMU ONHUCATEIbHBIMU
XapaKTepUCTUKaMU YHUCIOBOro Habopa,
MOHSTHEM I'e€HepalbHasi COBOKYITHOCTb U
BbIOOpKOI1 U3 Hee;

- OIIEpPUPOBAThH MOHATHSIMU: YACTOTA U
BEPOSITHOCTb COOBITHS, CYMMa U IIPOU3BE/ICHUE
BEPOATHOCTEH, BEIUUCIATH BEPOSITHOCTU
COOBITHI Ha OCHOBE MOJICUETA YKCIIa UCXOJIOB;
- BJIaJIETh OCHOBHBIMU MOHSATUSMU
KOMOMHATOPUKH U YMETh UX NPUMEHATh NPU
pelIeHnH 3a/1a4;

- IMETb IpeJICTaBlIeHHe 00 OCHOBAaX TEOPUHU
BEPOSITHOCTEM;

- IMETh IIPEJICTABICHHUE O TUCKPETHBIX U
HENPEPBIBHBIX CIyYailHBIX BEJIMYMHAX U
pacnpeeNeHusx, 0 HE3aBUCUMOCTH
CIIyYaHBIX BEJIUYMH;

- IMETh IIPEJICTABICHUE O MaTEMaTHYECKOM
OKUJAHUM U JUCTIEPCUU CITyYalHBIX BEJIUYUH;
- IMETh IIPEJICTABICHUE O COBMECTHBIX
pacnpeeNeHus X CIIy4YalHbIX BEJIMYHH;

- IOHUMATh CYTh 3aKOHa OOJIBIINX YHCET U
BBIOOPOYHOI'O METO/1a U3MEPEHUS
BEPOSITHOCTEM;

- UMETh MPEJICTaBICHUE O HOPMAJILHOM
pacnpeesieHuu 1 IpUuMepax HOpMaJIbHO
pacnpeeNIeHHbIX CIIy4aiiHbIX BEJTMYHH;

- IMETh IIPEJICTABICHUE O KOPPEIALUU
CIIy4YailHBIX BEJIMYHH.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

- BBIYMCIIATD WIH OLICHUBATH BEPOSITHOCTH
COOBITUI B peaIbHOM KU3HU;

- BBIOUPATh METO/IbI MTOIXOISIIETr0
npesicTaBiIeHust U 00pabOTKU JaHHbBIX

- IMETb MPEJICTABICHHE O
LEHTPAJIbHOU NPEEIIBHON TEOPEME;

- UMETh IIPEJICTaBICHUE O
BBIOOPOYHOM KOIPDUITUCHTE
KOPPEJSILIMK U JIMHEHHOMN perpeccuy;
- IMETb MPEJICTABICHHE O
CTaTUCTHYECKUX TUIIOTE3aX U
IPOBEPKE CTATUCTUYECKON TUIIOTE3bI,
O CTaTUCTHKE KPUTEPUS U €€ YpOBHE
3HAYUMOCTH;

- UMETh IIPEJICTABICHHE O CBSI3U
SMIUPUIECKUX U TEOPETUICCKUX
pacrnpeeneHuii;

- IMETb IMPEeJICTABICHHUE O
KOJIMPOBaHUH, ABOUYHOM 3amucH,
JBOMYHOM JIEPEBE;

- BJIaJIeTh OCHOBHBIMU HOHSATUSMU
Teopuu rpados (rpad, BepunHa,
pedpo, cTeneHb BEpUINHbI, IYTh B
rpade) 1 yMeTh NPUMEHSATh UX MPU
pelIeHnH 3a]1ay;

- UMETh MPEJICTAaBICHHE O IEPEBBIX U
YMETh MPUMEHSTh IPU PELICHUU
3ajau;

- BJIAJIETh MOHATHEM CBSI3HOCTH U
YMETh PUMEHSATh KOMIIOHEHTBI
CBSI3HOCTH NPU PELICHUH 3a/1a4;

- YMETh OCYILECTBIIATH IyTH 110
pebpam, 06xoab! pedep 1 BEpIInH
rpada;

- IMETH TpeJICTaBleHne 00 IepoBoM
Y TaMWJIBTOHOBOM IYTH, UMETh
MPEICTABICHUE O TPYAHOCTH 3a1a4H
HaXO0XKJICHHUS TaMUJIBTOHOBA ITYTH;




11

- BJIAJICTh [TOHATUSAMY KOHEUHBIE U
CYETHBIE MHOXKECTBA U YMETh UX
IIPUMEHATH [IPY PEILICHUY 3a7ay;

- YMETb IIPUMEHSATH METO]
MaTeMAaTUYECKON MHIYKIUY;

- YMETb IPUMEHATH IPUHLIAII
Jupuxiie npu peleHun 3anaqy

Texcronrie - pelarh pa3Hble 331a4M MTOBBIILIEHHON - YMETb pellaTh pa3Hble 3a/1a4u
st TPYAHOCTH; MOBBILIEHHOW TPYAHOCTH;
- aHAJIM3UPOBATh YCIOBHE 33Jjauu, BbIOUPATh - YMETh aHAJIM3UPOBATh YCIOBHE
ONTUMAJIbHBII METOJI PELICHUs 3a1a4H, 3aJa4u, BHIOMPATh ONTUMAIbHBIN
paccMaTpuBasi pa3IMyuHble METO/IBI; METO/1 PEeLICHMs 3a/1auH,
- CTPOMTb MOJIEJIb PELICHHUS 3aJjauH, IPOBOJIUTh | paccMaTpUBasl pa3IuyHbIC METO/IbI;
JI0Ka3aTeJIbHbIE PACCYKICHUS NPU PELICHUU - YMETb CTPOUTH MOJIEIIb PELICHUS
3ajauu; 3a/1a4M, IPOBOJAUTH JOKA3aTEIbHbIE
- pemiath 3aga4un, Tpedyrouue nepedopa paccyXeHUs IPU PELICHUN 3a]auH;
BapUaHTOB, IPOBEPKHU YCIIOBUI1, BbIOOpa - BJIAZIETh METO/IaMHU PELLIEHUS 3a/1a4,
ONTUMAJILHOTO PE3yJIbTaTa; TpeOyrouux nepedopa BapuaHToOB,
- QHAJIM3UPOBATh U UHTEPIPETHUPOBATH IPOBEPKH yCIOBUH, BBIOOPA
MIOJIyYEHHBIE PELICHHS B KOHTEKCTE YCIOBUS ONTUMAJILHOTO PE3yJbTaTa.
3aJjauu, BbIOUPATh PELIeHUs, He
[IPOTUBOpPEYAIINE KOHTEKCTY;
- IEPEBOJIUTH IIPU PEILICHUH 3a7aun
MH(}OPMALIKIO U3 OAHON (POPMBI 3alUCH B
JPYTYIO, UCIOJIb3Ysl PU HEOOXOUMOCTH
CXEMBI, TAOJHULIBL, TPAPUKH, THATPAMMBI.
B nosceonesnoii srcuznu u npu uzyuenuu opyaux
npeomemos:
- pelaTh NPaKTUYECKHE 3a1a4M U 3a/1a4u U3
IPYTUX IPEIMETOB
Feomerpussi | - BjajsieTh FEOMETPUYECKUMHU MOHATUSIMU IIPH | - UMETH NIPEACTaBICHUE 00

peleHnH 3371249 ¥ MPOBEACHUHT
MaTeMaTHYECKUX PACCYKICHHIA;

- CaMOCTOATENBHO (POPMYTUPOBATH
OIpeJIeJIeHUs] TEOMETPUUECKUX QUTYD,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX U
MPU3HAKAX TEOMETPUUECKUX PUTYp U
00OCHOBBIBATh WJIH OTIPOBEPTATH WX,
000011aTh WJIM KOHKPETU3UPOBAThH PE3YIbTAThI
Ha HOBBIX KJIaccax QUTryp, MPOBOJIUTH B
HECJIOKHBIX CITydasx Kiaccu(uKanuio Quryp
10 Pa3JINYHBIM OCHOBAHUSIM;

- HCCIIeZIOBATh YEPTEXKHU, BKITIOYAs
KoMOUHaIMH (HUryp, U3BJIEKATH,
MHTEPIPETHUPOBATH U MPEOOPA30OBBIBATH

AKCHOMAaTHYECKOM METOJIE;

- BJIQJIETh ITIOHATHEM F€OMETPUUECKHUE
MeCTa TOYEK B IIPOCTPAHCTBE U YMETH
MPUMEHSTh UX NIl pELIEHMs 3a/1a4;

- YMETb IPUMEHSATH AJIS PELICHUS
3a/1a4 CBOMCTBA IIJIOCKUX U
JBYTPAaHHBIX YIJIOB, TPEXTPAaHHOTO
yTila, TEOPEMBI KOCUHYCOB M CHHYCOB
JUISl TPEXTPAHHOIO YIJIa;

- BJIQJIETh MTOHATHEM
MEPIEHIUKYIISIPHOE CEYEHUE TIPU3MBI
U yMETb IPUMEHATD €r0 IPU PEILIEHUN
3az1ay;

- UMETh IIPEJICTABIICHUE O
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nH(OpMaINIO, TPEACTABICHHYIO Ha YepTexkax;
- pemIaTh 3a1a4u reOMEeTPHYECKOTO
COZIep’KaHMUs, B TOM YHUCIIE B CUTYallUsIX, KOT/a
AJITOPUTM PEIICHHS HE CIIEAYeT SIBHO M3
YCJIOBUS, BBIITOJIHATH HEOOXOAUMBIE IS
peleHus 3a/1a41 JONOTHUTEIbHbIE
HOCTPOEHMUS], UCCIIE0BATh BO3MOXKHOCTD
MPUMEHEHHS TeOpeM U (POPMYII IS peIIeHus
3ajay;

- yMeTb (hOPMYIUPOBATh U JOKA3HIBATH
reOMETPUYECKUE YTBEPKICHHS;

- BJIaJICTh MOHATUSAMH CTEPEOMETPUH: TIPU3MA,
napaJuiesenure]], TupamMmuzia, TeTpadp;

- UMETh NPEJICTaBICHU 00 aKCHOMax
CTEPEOMETPHUH U CIEACTBUAX U3 HUX U YMETh
MPUMEHSTH UX MIPH PEIICHUH 3a71a4;

- YMETh CTPOUTH CEYCHHUS MHOTOTPAaHHUKOB C
MCIIOJIb30BAHUEM PA3IMYHBIX METOJOB, B TOM
YHCIIe ¥ METO/IA CIICIOB;

- UMETh NPEJICTaBICHUE O CKPELIMBAIOIINXCS
IPSIMBIX B IPOCTPAHCTBE U YMETh HAXOIHUTh
YTOJI ¥ pacCTOSIHUE MEKITY HUMH;

- IPUMEHSTH TEOPEMBI O TAPAIIIEIIEHOCTH
MPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE MPH
peIIeHIH 3a/1a9;

- YMETh IPUMEHSTH MapalIeIbHOE
MPOEKTUPOBAHUE ISl U300pakeHus Guryp;

- YMETh IPUMEHSTH NEPIECHAUKYISIPHOCTH
NPSIMOI U TUIOCKOCTH MU PELLICHUH 3a71ay;

- BJIaJIeTh MOHATUSAMHU OPTOTOHAJIBHOE
MIPOEKTHUPOBAHNE, HAKIIOHHBIC M UX MTPOEKIINH,
YMETh IPUMEHSTH TEOPEMY O TPEX
MEPIIEHINKYIISIpax NPy PEHICHUH 3a/1a4;

- BJIQJICTh MOHATHSIMHU PACCTOSTHUE MEXKITY
¢urypamu B mpocTpaHCTBE, 00U
NEPIEHAUKYIISP IBYX CKPEIIMBAIOIIUXCS
NPSIMBIX U YMETh IPUMEHSTh UX MPU PELICHUN
3ajay;

- BJIAJIETh MOHATHEM YTOJI MEXy IPSIMOil U
TUTOCKOCTBIO 1 YMETh IPUMEHSTh €ro pH
peIIeHIH 3a/1a9;

- BJIAJICTh MOHATHSIMH JIBYTPAHHBIA yTOJ, YTOJI
MEXy TUIOCKOCTSIMH, MTEPIICHANKYIISIPHBIC
IUIOCKOCTU ¥ YMETh PUMEHSTh UX MPU
peILIeHUH 3aa4;

JIBOMCTBEHHOCTH MPABUIIbHBIX
MHOTOTPaHHHUKOB;

- BJIQJICTh MOHSATUSIMU LICHTPAIBHOE U
napasuieIbHOE MPOEKTUPOBAHKE U
OPUMEHSTDH UX MPU MOCTPOCHUU
CEUCHHII MHOTOTPaHHHKOB METOI0M
MPOEKIUI;

- IMETh MPEJICTABICHHUE O Pa3BEPTKE
MHOTOTpaHHHUKA U KpaTyaliem myTu
Ha MOBEPXHOCTH MHOTOIPAaHHUKA;

- UMETh MPEJICTABICHUE O KOHUYECKUX
CCUCHUSX;

- UMETh MIPEJICTaBJICHUE O
Kacarmuxcs chepax 1 KOMOMHAIIUN
TEJI BPALICHUS U YMETh IPUMEHSTh X
IpY PELICHUH 33/1a4;

- IPUMEHSTH MPH PEIICHUH 3324
(bopMyiTy pacCTOSHUS OT TOUKHU 10
IUIOCKOCTH;

- BIIQJICTh Pa3HBIMH CIIOCOOaAMU
3a/laHus IPSIMON ypaBHEHUSIMU U
YMETb IPUMEHSTH MPU PEUICHUH
3ajaq;

- IPAUMEHSTH NPH PEIICHUH 33129 U
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIH
METOJ] U METOJ KOOPAHMHAT;

- IMETH TpeJICTaBlIeHre 00 akcuoMax
o0beMa, MPUMEHATh (OPMYITbI
00BEMOB NMPSMOYTOJILHOTO
napasenenurnesa, Ipyu3Msl 1
MUPaMUIBI, TETPadIpa MPH PEeIICHUN
3aad;

- IPUMEHSATH TEOPEMBI 00
OTHOIIEHHUSX 00BEMOB MIPH PEIICHUN
3aag;

- IPUMEHATh UHTETpas s
BBIUUCIIEHUS] 00BEMOB U
MOBEPXHOCTEH TeJ BpallleHus,
BBIUMCIICHUS IO CPEepUIECKOro
nosica M1 00bemMa apoBoro CIIOS;

- IMETh MPEJICTABIICHUE O TBMKCHUSX
B IIPOCTPAHCTBE: MapaJuIeTbHOM
MepeHoce, CHMMETPUH OTHOCHTEITHHO
IUIOCKOCTH, LIEHTPAIbHON
CUMMETpPHUH, IIOBOPOTE OTHOCUTEIHHO
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- BIAJICTh MOHATUSAMH IMPU3MA,
napajuiesienune/ U IpuMeHsTh CBOICTBa
napajuiesienuineaa mpyu pelieHuu 3aaay;

- BJIQJICTh MMOHSATUEM MPSMOYTOJIbHBIN
napajuiefienune/ U IpUMEHATh €ro npu
pelieHuu 3a/1ay;

- BIIQJICTh MOHATUSMH MUPAMUIA, BUIBI
MUPaMH/I, YJIEMEHTHI IPABHILHOU MUPAMHUJIBI U
yMETbh MIPUMEHSITh UX TPU PEIICHUH 3a/1a4;

- UMETh MPEJICTaBICHUE O Teopeme Diliepa,
MIPaBIWJIbHBIX MHOTOTPaHHHUKAX;

- BJIQJICTh MMOHSATUEM ILIOLIAAN TOBEPXHOCTEH
MHOTOTPaHHUKOB M YMETh IPUMEHSTh €T0 MPU
pElIeHUH 3a]1aY;

- BIIQJICTh ITOHSATUSIMU TeJla BPAICHUS
(mmuHAp, KOHYC, map u cdepa), uX CeUeHUs u
YMETh MPUMEHSTH UX MIPH PEIICHUH 3a7a9;

- BIIQJICTh MMOHSATUSMH KacaTeIbHBIC IPSIMBIC U
IJIOCKOCTH M YMETh PUMEHSATH U3 IpU
pElIeHUH 33]1aY;

- UMETh MPEJICTABICHUS O BIUCAHHBIX U
OIMMCAaHHBIX cepax U YMETh NPUMEHAThH UX
MIPY PEIICHUH 33]1aY;

- BJIQJIETh MIOHATUAMH 00BbEM, 0OHEMBI
MHOTOTPAaHHUKOB, TEJI BPAIICHUS W IPUMCHSITH
WX MPU PEIICHUH 33]1aY,

UMETH MPEJCTaBIEHUE O Pa3BEePTKE MIIUHAPA
1 KOHYCA, IJIOMIAN MTOBEPXHOCTH LIUIUHAPA U
KOHYyCa, yMETh MIPUMEHSTh UX MPU PEIICHUN
3azady;

- UMETh MPEJICTABIICHUE O TUIOMIAan cPephl U
YMETh MPUMEHSTH €T0 MPU PEIICHUH 3a/1a4;

- YMETh peIiaTh 3aJ1a9i Ha KOMOMHAIIHH
MHOTOTPaHHUKOB ¥ TEJI BPAIICHHS;

- IMETh TPEJICTABIICHUE O TIOJI00NH B
MPOCTPAHCTBE U YMETh PeliaTh 3a7aud Ha
OTHOIIIEHHE 00BEMOB H IIJIOIAIeH
MOBEPXHOCTEN OJOOHBIX (HUTYD.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

- COCTaBJISATh C UCIIOJIb30BAaHUEM CBOWCTB
TEOMETPHUYECKUX (PUTYP MaTEeMaTHICCKHE
MOJICIIH JIJISl PEeIICHUS 3a1a49 MPAaKTUIECKOTO
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX JUCIHUILINH,
MCCIIEIOBATH MMOYYCHHBIE MO U

IIPSIMOM, BUHTOBOM CUMMETPHH,
YMETb IPUMEHSTh UX [IPU PELICHUN
3ajay;

- IMETb NPEJICTABICHHE O IIOIIAH
OPTOrOHAJIBHOW MIPOEKINH;

- IMETH MPEJICTABICHHE O
TPEXTPAaHHOM U MHOTOTPaHHOM YTJIe
Y TIPUMEHSTH CBOWCTBA IJIOCKUX
YTJIOB MHOTOTPAHHOTO yTJa MpH
peLeHNH 3aa4;

- IMETb NPEJICTABIICHUS O
npeoOpa3oBaHUM MOA00HS,
TOMOTETHH U YMETb IPUMEHATh UX
IpY PELICHUH 3a/1a4;

- YMETh pelaTh 33a4M Ha TIOCKOCTH
METO/IaMHU CTEPEOMETPHH;

- YMETh IPUMEHSTH (POPMYIIBI
00BEMOB IIPHU PELIEHUH 33]a4
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HMHTEPIPETUPOBATH PE3YNIbTAT

BekTopsl n
KOOPHHATBI
B NMPOCTPaHc-
TBe

- BJIAJIETh MTOHATHUSMH BEKTOPBI U UX
KOOPJIMHATBHIL;

- YMETb BBIIIOJIHATH OINEPALIMU HAJl BEKTOPAMHU;
- HCII0JIb30BaTh CKAJIIPHOE IIPOU3BE/ICHUE
BEKTOPOB IIPH PELICHUH 33]1a4;

- IPUMEHSTH YpaBHEHHE TUIOCKOCTH, (popMyy
paccTosHUS MEXy TOUKaMH, YpaBHEHHE
cdepbl Npu peleHuy 3a1ad;

- IPUMEHSTH BEKTOPBI U METOJ1 KOOPANHAT B
MIPOCTPAHCTBE MPU PEIICHUH 3a7a4

- OTIEpUPOBATh OHATUAMH JI€KAPTOBBI
KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJ1yJIb BEKTOpa, paBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOPA, YIOJl
MEX/1y BEKTOpaMH, CKaJISIPHOE
IIPOU3BEICHNE BEKTOPOB,
KOJUIMHEApHbIE BEKTOPHI;

- HaXOAMUThb PACCTOSHUE MEXY JBYMs
TOYKaMH, CyMMY BEKTOPOB U
IPOM3BEECHUE BEKTOPA Ha YKCIIO,
YroJl MEXAY BEKTOPaMHU, CKJIIPHOE
IIPOU3BE/IEHUE, PACKJIA/IbIBATh BEKTOP
110 IBYM HCKOJUIMHCAPHBIM BCKTOPAM;
- 33/1aBaTh IJIOCKOCTh YPAaBHEHUEM B
JIEKAPTOBOM CUCTEME KOOPAMHAT;

- pelath MpoCcTeNIINe 3aJauu
BBEJICHHEM BEKTOPHOTI'0 0asuca;

- HaXOAUTh 00bEM Napaienenunesa
U TE€Tpa’dzpa, 3aJaHHbIX
KOOpAuHaTaMu CBOMX BCPIINH,

- 33/1aBaTh MPSIMYIO B IPOCTPAHCTBE;

- HaXOUTb PaCCTOAHUC OT TOUKHU O
IJIOCKOCTH B CHCTEME KOOpAMHAT;

- HaXOJIUTh PACCTOSIHUE MEXIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMH,
3a/laHHBIMH B CUCTEME KOOPAUHAT

- UMCTb IPCACTABJICHUC O BKJIAAC
BBIIAIOIIUXCA MAaTEMATUKOB B Pa3BUTUC HAYKH,

- IPCACTABJIATDH BKJIaJ BbIJAOMINXCA
MaTE€MaTUKOB B pa3BUTUC MATEMATUKHU

HUctopus
Ma?l“e(l)\faTl/lRI/l - IOHUMATb pPOJIb MATEMATHKHU B pa3BUTUU 1 MHBIX HAYYHBIX O6J'IaCTeI71;
Poccun - IOHUMATb pOJIb MATEMATHKU B
pazButuu Poccun
- UCITIOJIB30BAaTh OCHOBHBIC METO/AbI - IPUMCHATH U3BCCTHBIC MCTO/BI IIPU
A0Ka3aTeJIbCTBA, IPOBOJAUTL NOKA3aTCILCTBO U PCHICHUN CTAHAAPTHBIX
BBIITOJIHATDE OITPOBEPIKCHUC, MaTeMaTHYECKUX 3a/1a4,
- IPUMCHATH OCHOBHBIC METO/IbI PCIICHUA - 3aMCUaTh U XapaKTCpHU30BaATb
MaTCMaTHICCKHX 3a/ad, MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B
Meromst - Ha OCHOBE MaTeiwaTquCKHX OKPYKAIOIIEH JeHCTBUTEIBHOCTH;
MaTemaruku | 3AKOHOMEPHOCTEU B MPHUPOJIE XAPAKTEPU30BATH

KpaCoTy U COBEPIICHCTBO OKPYKAOMIETO MHPaA
n HpOH3BCI{CHHﬁ HCKYCCTBA;

- IPUMCHATDH HpOCTCfIHlHG MporpaMMHBIC
Cp€aAcCTBA U 3JICKTPOHHO-KOMMYHUKAIITUOHHBLIC
CHUCTCEMBI ITPU PCHICHUH MaTEMAaTUYCCKUX

- IPUBOJIUTH NTPUMEPBI
MaTE€MaTHYECKUX 3aKOHOMEPHOCTEHN B
MIpUPOJIE, B TOM YUCIIE
XapaKTEePU3YIOLIUX KPacoTy U
COBEPILEHCTBO OKPY’KAIOIIETO MUPA U
IIPOU3BEICHUN UCKYCCTBA;
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3a4a4, - IPUMCHATH MATCMATHYCCKUC 3HAHU
- IOJIB30BAThCA NPUKIIAAHBIMUA IIPOTrPaMMaMHi M | K HCCIICAOBAHUIO OKPYXKAIOIICIro MrUpa
IporpaMmmaMu CUMBOJIbHBIX BBIUMCIICHHI JJIA (MOﬂeHHPOBaHHe (1)I/I3I/ILI€CKI/IX

HCCIICA0OBAHUA MaTEMAaTHNUYCCKUX 00BEKTOB MPOLECCOB, 3a1a4u 3KOHOMI/IKI/I)

COJAEP)KAHUE YYEBHOI'O ITIPEIMETA
«MATEMATHUKA:
AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A, TEOMETPUS

AJITEBPA U HAYAIA MATEMATHYECKOI' OAHA/IHU3A

JelicTrBuTeIbHBIE Ynca (12 yacoB).

[lonstue peiictBuTenbHOrO umcia. CBONCTBA ACHCTBUTENBHBIX 4Hcell. MHOKecTBa 4yucen U
olepaluy HaJ MHOXecTBaMHM uyucesl. Jloka3aTenbCcTBO HepaBeHCTB. HepaBeHCTBO O cpeqHeM
apu(pMEeTUYECKOM U CPEeIHEM T€OMETPUUYECKOM JIBYX YHCEIL.

[ToouepenHbiii M OJHOBPEMEHHBIM BBIOOP HECKOJIBKHUX 3JIEMEHTOB W3 KOHEYHOTO MHOXKECTBA.
dopmyIbl YKciia IepecTaHOBOK, COUETaHM, pa3MenieHuii. Perienre KoOMOMHATOPHBIX 3a/1a4.

PanuonanbHble ypaBHeHHs U HepaBeHcTBa (18 yacoB).

Panmonaneubpie  Belpakenus. @Popmyna OunHoma HploToHa, CBoiicTBa OMHOMMHAIBHBIX
K03 punreHTOoB, TpeyronbHuK [lackans, GopMybl pa3HOCTH i CyMMBI CTETICHEH.

MHorouiessl OT OJHOM NepeMeHHOU. JleneHue MHOrowieHoB. [leneHre MHOTOYJIEHOB C OCTaTKOM.
ParnmonanbHbie KOPHU MHOTOYWICHOB C IETBIMU Kod(duienTamu. Pemenue nemnbix anredpandeckux
ypaBHeHul. Cxema [ opnepa. Teopema be3y. Unciio kKopHeil MHOrouJieHa.

PannonanbHble ypaBHEHUS U HEPABEHCTBA, CUCTEMbI palliOHAIbHBIX HEPABEHCTB.

Kopens crenenn N (12 yacos).

[ousaTre GyHKIMH, ee 00J1aCTH ONpeIe/eH!s U MHOKeCTBa 3HaYeHuil. DyHkuus Y = X", rae
neN, ee cBoiictBa u rpadpuk. [loHsTne KOpHs cremeHH N>1 U ero CcBoOHCTBa, NOHATHE
apu(pMETUYECKOTO KOPHSI.

CreneHpb MOJ0KUTEIbHOTO Yncia (13 yacos).

[TonsiTve cTeneHW ¢ palMOHAIBHBIM IIOKa3aTelieM, CBOWCTBA CTENEHU C pPaLUOHAIBHBIM
nokaszareneMm.  Ilomatme o  mpenene  mocienoBaTenbHOCTH.  TeopeMbl 0 mpenenax
nocienoBarenbHoCcTel. CylllecTBOBaHHE Mpejiesia MOHOTOHHON M OTpaHUYEeHHOMN. Psimpl, OeckoHeuHast
reoMeTpuueckas mnporpeccuss u ee cymma. Yucno e. IloHATme creneHW ¢ UPpalMOHAIBHBIM
nokasareneM. IIpeoOpazoBaHue BbIpaKEHUH, COJEp)KalMX BO3BEJEHHE B cTeneHb. [lokasaTtenbHas
¢byHK1UsA, ee CBOWCTBA U IpaduK.

Jlorapugmmsi (6 yacosn)

Jlorapugm umcna. OcHOBHOe Jjorapupmuueckoe ToxaecTBo. Jlorapupm mnpousBeaeHus,
YaCTHOTO, CTENEHH, MEPeXoJl K HOBOMY OCHOBaHHIO. JleCATHUHBIM U HaTypalbHBIH JIOTapU(MBbL.
[IpeoOpa3oBanue BBIpaXKEHUN, COAEPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckas GyHKIHMSA, €€ CBOWCTBA U rpaduK.

IMoka3arenbHble U JorapupmMuiecKne ypaBHeHusi 1 HepaBencTBa (11 yacoB)

[TokazarenbHble U IoTapu(PMUUECKHE YPaBHEHUS U HEPABEHCTBA U METObl UX PEIICHUS.

Cunyc n kocuHyc yrJia (7 4acoB).

Panuannas mepa yria. CuHyc, KOCHMHYC, TaHT'€HC M KOTaHT€HC MPOM3BOJILHOTO yrja u
AecTBUTENBHOrO unciaa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO IJIsi CHHYCa MU KOCHHYCA.
[TonsATHA apkcHHYyCa, apKKOCHHYCA.

TaHrenc u KoTanresc yrJa (6 yacos).

Tanrenc u kortanreHc yrna v 4yucia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKJECTBA JUIS
TaHreHca U KoTaHreHca. [loHsTHe apKTaHreHca U apKKOTaHTeHCa.

®opmy.nsl cioxkenusi(11l yacon).

CuHyC, KOCMHYC U TaHI€HC CYMMBbl U Pa3HOCTH JIBYX aprymeHToB. DopMmynbl npuBeaeHUS.
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CuHyC W KOCHHYC JIBOMWHOTO aprymeHta. @Popmynvl nonosunnozo apeymenma. I[IpeobpazoBanue
CYMMBl TPUTOHOMETPUYECKUX (DYHKIMI B MPOU3BEICHHUS M MPOM3BEACHUS B CyMMY. Bwipasicenue
MPUSOHOMEMPUYECKUX (QYHKYuli yepe3 mMaHeeHc nolosunHoz2o apeymenma. IlpeoOpasoBaHue
TPUTOHOMETPUYECKUX BBIPAKEHUU.

Tpuronomerpuuyeckue GyHKIUUHN YMCJI0BOT0 aprymeHTa (9 yacos).

Tpuronomerpuueckne (QYHKIUU, WX CBOWCTBA M TpapuKH, MEPUOTUYHOCTb, OCHOBHOM
MIEPUOI.

Tpuronomerpuveckue ypaBHeHusi H HepaBeHcTBa (12 yacoB)

Pemenne npocTediux TPUrOHOMETPUUECKUX YPaBHEHU U HepaBeHCTB. OCHOBHbBIE CITOCOOBI
pellieHus ypaBHEHUM. Pewenue mpueonomempuyeckux HepageHcms.

DJleMeHTbI TEOPUH BepPOsSITHOCTEH (8 YacoB)

TabnmuuHoe M Tpaduueckoe MpPEeACTaBICHUE NAHHBIX. Hucnosvie Xapaxmepucmuku psoos
OAaHHUIX.

DOneMeHTapHble U CIOXKHblEe cOObITHS. PaccMoTpeHue ciyyaeB M BEPOSITHOCTH CYMMBI
HECOBMECTHBIX COOBITHUN, BEPOSITHOCTh MPOTHUBOIOIOKHOTO COObITHS. [loHamue o He3asucumocmu
cobvimuti. Bepoamnocmo u cmamucmuveckas 4acmoma HacmynieHus coovlmusl.

IMoBTOopenue (11 yacos).

T'EOMETPHA

Hexotopsbie cBenenusi u3 mjaanumerpuu (12 yacos).

VYriael U OTpe3KH, CBsSI3aHHBIE C OKPY)KHOCTbIO. Pemienue TpeyronbHukoB. Teopema Menenas u
UYessl. Dmunc, rumnepboia u mopaboina.

Bgenenue (3u).

[Ipeamer crepeomerpuun. AKCHOMBI cTepeoMeTpuu. HekoTopele ClieICTBUS U3 aKCHOM.
Ocnoénas yenv — TMO3HAKOMMTH YYalllUXCSl C COJEPKAHUEM Kypca CTEPEOMETPUH, C OCHOBHBIMU
MOHATHSIMHU M aKCUOMAMH, IPUHATHIMU B JAHHOM KYPCE, BBIBECTHU IIEPBBIE CIEACTBHS U3 AKCHOM, 1aTh
MIPE/ICTAaBICHUE O TEOMETPUUYECKUX TellaX U UX MOBEPXHOCTAX, 00 M300pa’keHUU MPOCTPAHCTBEHHBIX
¢buryp Ha yepTexe, O MPUKIAJHOM 3HAUEHUU T€OMETPUH.

I[apanieabHOCTH NPAMBIX U MJI0cKOCTEd (164).

[TapamienpHOCTD NPSIMBIX, IPSIMOM UM IUIOCKOCTH. B3aMMHOE pacnosiokeHue IByX NPsSMbIX B
MpPOCTpPAHCTBE. Yroa Mexay AByMa npsaMmbiMU. [lapamensHocTh 1iockoctel. Terpasap wu
napauleIenunen.

Ocnoénas yenb — cHopMHpOBaATH IMPEACTABICHUS Y4YalIUXCSd O BO3MOXKHBIX CIIydasX B3aUMHOTO
PacmojoKEeHUs IBYX MPSMBIX B IPOCTPAHCTBE, NPSIMOM M IJIOCKOCTH, U3YyYUTh CBOMCTBA U NMPU3HAKU
MapajuIeIbHOCTU MPSIMBIX U IIJIOCKOCTEH.

IepnieHANKYJISIPHOCTH NPSIMBIX U MI0cKocTel (174acoB).

[lepneHUKyYISAPHOCTD NPSIMONM M IUNIOCKOCTH. [IepreHInKynsp U HAKJIOHHBIE. YTOI MEXIY
IPSIMOM U IUIOCKOCTBIO. [IByrpaHHbIi yroi. llepnenauKkysIspHOCTD MIIOCKOCTER. TpeXrpaHHblid yrod.
MHororpanssii yroiu. [leprneHIuKyaspHOCTb INTIOCKOCTEH.

OcHoénas yenb — BBECTH MOHATUS NEPHIEHAUKYISIPHOCTU NPSMBIX U IJIOCKOCTEM, U3YyUUTh NPU3HAKH
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, ABYX IJIOCKOCTEH.
Mmuororpannuku (14 yacoB).

[Tonstue mHoOrorpanumka. I'eomerpuueckoe Teno. Teopema Oinepa. [lpusma.
ITpoctpanctBenHas Teopema [Tudaropa. [Tupamua. [IpaBuibHbIE MHOTOTPAaHHUKH.

OcHoénass yenb — TO3HAKOMUTH YYAIIUXCSI C OCHOBHBIMH BHJAAMHU MHOTOTPAaHHHUKOB (IIpU3Ma,
NUpaMy/a, ycedeHHas nupamuaa), ¢ ¢opmyiaoid Diinepa A BBITYKJIBIX MHOTOTPAaHHHUKOB, C
MPaBWJIbHBIMU MHOTOI'PaHHUKAMU U DJIEMEHTAaMHU UX CUMMETPUHU.

IMoBTOpeHue (6uacos).
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TEMATHYECKOE IINIAHUPOBAHHUE

Tematudeckoe IiaHupoBaHKUE MO MaTematuke Ui 10 kgacca cOCTaBICHO ¢ Y4ETOM IPOTrPAMMBI
Bocnutanuss MBOVY «3CI» «KpeiM B cepaue moem». BocnurTaTenbHbli MOTEHLMAT JaHHOIO
yuyebHOro mnpeamera oOECIEUYMBAET PEATU3ALMIO CIEAYIOIIMX ILIEJIEBbIX NPUOPUTETOB BOCHUTAHUS
oOy4aromuxcs: (pOPMUPOBAHUE JINYHOCTHBIX KauecTB, 00ECIEUMBAIOIINX COLHAIU3ALUI0 PeOCHKA B
00111eCTBE ¢ IPUMEHEHHUEM JIMYHOCTHO - OPUEHTUPOBAHHOI'O MOAX0/1a B BOCIIUTAHUH.

Ha ypoBHe cpenHero ooOmero oOpa3oBaHUS TAaKUM IPHOPUTETOM SIBJISIETCSI CO3/aHUE
OJaronpuATHBIX YCIOBMH [y NPHOOPETEHHs IIKOJIbHUKAMU OINbITA OCYIIECTBICHUS COLMAIBHO
3HaYMMbIX Jien. Crenars MpaBHIBHBIA BBIOOpP CTapUICKIACCHUKAM IIOMOXET HMMEIOLIUICS Yy HHUX
peanbHbIN NPAKTUYECKUH OIBIT, KOTOPBIA OHU MOTYT IIPUOOPECTH, B TOM YHCIIE, U B ILIKOJIE. DTO:
- OTIBIT JIEJI, HAaIIPaBJICHHBIX HA 3200TY O CBOEH CeMbe, POJTHBIX U OJU3KUX;
- TPY/I0BOM OIIBIT, OIIBIT yYacTUsl B IPOU3BOJCTBEHHOM IIPAKTUKE;
- OIIBIT JI€J1, HAIIPABJIEHHBIX Ha M0JIb3y CBOEMY POJHOMY IIOCEIKY, CTPAHE B 1IEJIOM, OIIBIT JESATEIILHOTO
BBIPQ)XEHUSI COOCTBEHHON I'PayKIaHCKOM MO3UIIMH; OIIBIT IPUPOJOOXPAHHBIX JEI;
- ONBIT pa3pelIeHNs] BO3HUKAIOIINX KOHGIMKTHBIX CUTYalluil B IKOJIE, IOMa UJIU Ha YJIMILIE;
- OIBIT CaMOCTOSITEIbHOI'O MPUOOPETEHUS HOBBIX 3HAHWUN, MPOBEICHUS HAYYHBIX HCCIIEIOBAHUM,
OIIBIT IPOEKTHOM J1€ATEILHOCTH;
- ONBIT U3yUYEHUS, 3aLUTHl U1 BOCCTAHOBJIEHUS KYJIbTYPHOI'O HACJIEIUsl YEJIOBEUECTBA, OMBIT CO3/IaHUs
COOCTBEHHBIX NPOU3BEICHUN KYJIbTYpPbl, OIIBIT TBOPYECKOI'O CAMOBBIPA)KEHUS;
- OIIBIT BEJICHUS 37J0POBOT0O 00pa3a )KU3HU U 3a00ThI O 30POBBE JPYTHX JIIOACH;
-OIBIT OKA3aHUs IIOMOIIY OKPYXArOIUM, 3a00Thl O MaJbllIaxX WJIN MOXWIIBIX JIFOISIX, BOJOHTEPCKHUMA
OIIBIT;
- OIBIT CaMOIO3HAHMWS M CaMOAHalU3a, ONbIT COLUAIBLHO IPUEMIIEMOIO CaMOBBIPAKECHUS U
caMmopeanu3altu.

TEMATHYECKOE IINIAHUPOBAHHUE
NPEAMETHOM JUHUM «AJTEBPA M HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

No TeMma KomnuecTBo yacos KonnuectBo
KOHTPOIBHBIX .padoT

1. JelicTBUTENbHBIE YKCIIA 12

2. PanmonaneHble ypaBHEHHUS U HEPABEHCTBA 18 1

3. Kopens crenenu n 12 1

4. CremneHb NOJ0KUTENBHOTO YKCa 13 1

5. | Jlorapudmsl 6

6. [Toka3zarenbHbIe U JOrapupMUUecKue 11 1
ypaBHEHHsSI 1 HEPAaBEHCTBA

7. CuHYyC 1 KOCUHYC yria 7

8. TaHreHc u KOTaHTeHC 6 1

9. DopMyIIbl CIOKEHUS 11

10. | Tpuronomerpuyeckue GyHKIIUN 9 1
YHCIOBOT0 apryMeHTa

11. | TpuronHomeTpuieckue ypaBHEHUS U 12 1
HEpaBEHCTBA

12. | BeposiTHOCTB COOBITHSA 8

13. | [loBTOpEHUE 11 1
Uroro 136 8




18

TEMATHYECKOE ILTAHUPOBAHHUE
INPEIAMETHOHN JTUHUHU «(I'EOMETPUS»

Ne Tema KonunuecTBo yacos KonunuectBo
KOHTPOJIbHBIX
pabor

1. Hekoropeie cBenenus us3 12
TUTAHUMETPHUH

2. BBenenue B mpeaMeT crepeoMeTpun 3

3. [TapannensHOCTh IPSIMBIX U 16 2
IIJIOCKOCTEN

4, [TepneHUKYISIPHOCTD MPSAMBIX U 17 1
IIJIOCKOCTEN

5. MHororpaHHUKH 14 1

6. [ToBTOpenue 6
Htoro 68 4




