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AHHOTANHUA

Jannas meroauueckas pa3zpaboTka mHocBsileHa npobieme noaroroBku k OI'D mo maremMaTHke BBIMTYCKHHUKOB 9 KiaccoB. B cooTBercTBHM €
n3mMeHeHussMu B cTpyktype KM mo marematuke B 2020 roay, pabouas nmporpaMmma Kypca IpeIcTaBlIeHa IBYMs 4acTsAMHU: TepBas 4acThb (17 3amaHuii ¢
KpaTKUM OTBETOM) — anre0pa, reoMeTpus, CTaTHUCTUKA W TEOpHs BEPOSTHOCTEH M BTOpas 4acTh (6 3alaHul C pa3BepHYTHIM OTBETOM) — airedpa,
reoMerpusi. B pa3paOoTky BXOIST 3aJaHus, MOAOOHBIE 3K3aMEHAI[MOHHBIM, MOJArOTOBUTENbHBIC 3aJaHMs UIs OTPabOTKU 3JIEMEHTOB Ka)IOH TEMBI,
BapHAHTHI JIJIs1 CAMOCTOSITEIILHOTO BBIMIOJIHEHUs. JaHHAs pa3paboTKa MOMOXKET yJamuMcs 3P (EeKTUBHEE MOATOTOBUTLCS K C/1aye dK3aMeHa.



IosicuuTebLHAs 3aNIUCKA

JlanHas mporpaMMa 3JIEKTUBHOTO Kypca MpeHa3HaueHa Iyl o0yJaromuxcs 9-X Ki1accoB 001ieo0pa3oBaTeIbHbIX YUPESKICHUN U paccunTaHa Ha 17
yacoB. OHa IpegHa3HaueHa Ui MOBBIMECHUS 3(PPEKTUBHOCTH MOATOTOBKU OOydarommxcs 9 kiacca K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY IIO
MaTeMaTHKE 32 Kypc OCHOBHOH IIKOJIBI U IPEAYCMATPUBAET UX MOJATOTOBKY K JaJIbHEHIIeMy 00y4eHHIO B CPETHEH LIKOJIE.

[Tporpamma 371€KTUBHOrO Kypca coderaercs ¢ Jo0biM YMK, pekoMeH10BaHHBIM K HCIIOJI30BaHUIO B 00pa3oBarenbHOM Ipouecce. [Iporpamma
3JIEKTUBHOTO Kypca COrJlacoBaHa C TPEeOOBAHUSMHU TOCYIAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTAa U COJAEP)KaHHEM OCHOBHBIX IPOrpaMM Kypca
MaTEMAaTUKH OCHOBHOMW IIKOJIbI, TAKXKE MPEyCMOTPEHBI OCHOBHbIE N3MeHEHUs B 3ananuax KMM.

OneKkTuBHbIN Kypc «MaTtemaruka: moaroroBka k OI'D» MO3BOJIMT CHUCTEMATU3UPOBATH U YIIIYOMTH 3HAHMS YYALIUXCS [0 PA3JIMYHBIM pazjiesiam
Kypca MaTeMaTUKM OCHOBHOM IIKosbl (apu¢meTuke, anreOpe, CTaTUCTUKE M TEOPUU BEpPOATHOCTEH, reoMeTpuu). B naHHOM Kypce Takxke
paccMaTpUBaIOTCSl HECTaHIAPTHBIE 33JJaHUS, BRIXOISAIINE 32 PAMKH IIKOJIBHOW MPOrpaMMBI (TpaduKu ¢ MOJYJIEM, KYCOYHO-3aaHHbIe ()YHKIINH, PEIICHUE
HECTAHJAPTHBIX YPaBHEHMH W HEPaBEHCTB M Jp.). 3HaAHME 3TOr0 Marepuaja M YMEHHE €ro HPHUMEHATh B IMPAKTHUUYECKOW NEesTeIbHOCTH I03BOJUT
IIKOJbHUKAM peIlaTh Pa3HOOOpa3HbIE 3aJayll Pa3IUYHOM CIOKHOCTH M TOJATOTOBUTBHCS K YCIICUIHOM CJade 5K3aMeHa B HOBOHW (OpMe HTOTOBOU
aTTECTALUU.

Ecin B M3y4eHMM MpPEIMETOB €CTECTBEHHOHAYYHOrO LIMKJIA OYEHb BaXXHOE MECTO 3aHHMMAET HKCIIEPUMEHT U MMEHHO B IPOLIECCE AKCIEPUMEHTa U
00CYX/IeHUS €ro OpraHu3aly U pe3ylbTaToB (OPMUPYIOTCA M Pa3BUBAIOTCS MHTEPECHl YyUEHHKA K JAHHOMY IIPEIMETY, TO B MaTeMaTUKe SKBUBAJICHTOM
IKCIIEpUMEHTA ABIsieTCA perieHue 3agad. CoOCTBEHHO BeCh KypC MaTeMaTHKH MOKET OBITh MMOCTPOEH U, KaK MPABUIIO, CTPOUTCS HA PELICHUU Pa3IMIHBIX
10 CTENEHU Ba)KHOCTH U TPYAHOCTH 3a7ad.

IleJb 3J1eKTHBHOI'0 Kypca: CUCTEMaTHU3allks 3HaHUH U CTIOCOO0B AEATENbHOCTH YUAIMXCs 10 MaTeMaTHKe 3a KypC OCHOBHOM IIKOJIbI, OJrOTOBKA
obyyvaronuxcst 9 Ki1acca K OCHOBHOMY T'OCY/IapCTBEHHOMY 2K3aMeHy 1Mo MaTteMartuke. YcnemHas ciada OI'D, mepexon B 10 kiace o BeIOpaHHOMY
npodmito (mpu He0OOXOAUMOCTH).

3agauu Kypca:

- obyuaiowue: (popmuposanue noznasamenvHuix u no2uieckux YVJi)

e @opmupoBanue "0a3pl 3HAaHUN" TIO aredpe, TEOMETPUN M PEATTbHONM MaTeMaTHKe, TO3BOJISIONIEH OSCIIPENITCTBEHHO ONEPUpPOBATH MATEMATHUYECKUM
MaTepuajoM BHE 3aBUCHUMOCTHU OT CTI0C00a MPOBEPKH 3HAHUH.

HayuuTs npaBUiIbHOM HHTEPIPETAIINH CIIOPHBIX (DOPMYIUPOBOK 3a/IaHUN.

Pa3BuTh HaBBIKHU pEIICHUS TECTOB.

Hayunts MmakcumanbHO 3(HEKTUBHO pacnpenemsiTh BpeMs, OTBEACHHOE Ha BBHIITOJTHEHHUE 3aJaHusI.

[ToaroroBuTk K ycnemHoi caaye OI'D o MaremaTuKe.

- pazsusaiowue: (hopmuposanue pezyrsimuenvix YV/I)



yYMEHHE CTaBUTh Iepe]] COO0H 1eTb — Hesienojaranue, Kak MoCcTaHOBKY y4eOHOM 3ajjaud Ha OCHOBE COOTHECEHUS TOTO, YTO YK€ U3BECTHO M YCBOEHO
yUYalumMcsi, U TOTo, YTO €Il1€ HEU3BECTHO;

IUIAHUPOBATh CBOIO padOTy - NMJAHMPOBAHME — OIPEJEICHHUE I10CIEI0BATEIbHOCTH INPOMEKYTOUHBIX LIE€JIEH C y4EeTOM KOHEYHOIO pe3yJsbTara;
COCTaBJICHHE IIJIaHA U MOCJIEIOBATEILHOCTHU JACHCTBHIA;

KOHTPOJIb B pOpMe CIIMYEHUs Criocoda JeCTBUS U €ro pe3ysbTaTa ¢ 33JaHHBIM 3TaJIOHOM C IIeTIbI0 OOHAPYKEHUSI OTKJIIOHEHUH U OTIMYUH OT TaJlOHa;
OLIEHKA - BBIJICJICHNE U OCO3HAHUE YYALIMMCS TOI'0, YTO YK€ YCBOEHO U YTO €ILI€ IOUIEKUT YCBOEHUIO, OCO3HAHUE Ka4eCTBA U YPOBHS YCBOCHMUS;

- socnumameinvHble: ((hopmuposanue KOMMYHUKAMUBHBIX U TuyHOCmMHbIX Y V]])

(dopMHpOBaTH yMEHHE CITyIIATh M BCTYNATh B TUAJIOT;

BOCIHTHIBATh OTBETCTBEHHOCTh U AKKYPAaTHOCTH;

y4acTBOBAaTh B KOJJIEKTUBHOM OOCYXXIIEHUH, IPU 3TOM YYUTHCS YMEHHUIO OCO3HAHHO M MPOU3BOJIBHO CTPOUTH PEUYEBOE BBHICKA3bIBAHHE B YCTHOW U
nUChbMEHHOU (hopme;

CMBICJI000pa30BaHUe T. €. YCTAHOBJICHUIO YYaUIMMHUCS CBS3H MEXAY LENbI0 YYeOHOH IEATEeNbHOCTH M €€ MOTHBOM, JIPYTMMH CJIOBaMH, MEXIY
Pe3yJIbTaTOM-IIPOIYKTOM YU€HHUs, TOOYKJAIOUIUM JIeATEIbHOCTh, U TEM, PaJH YEro OHA OCYIIECTBISAETCS, CAMOOPraHU3aLIHsl.

DyHKIUH Kypca
- OpUEHTAIMs Ha COBEPIIICHCTBOBAHME HABBIKOB IMO3HABATEILHOM, OpraHU3allMOHHON JIEITEIbHOCTH;
- koMrrencanusa HexocrarkoB 3YH o maremartuke.

Metoanb! u popMbl 00yUeHH S

Mertoabl u hopMbl 00yueHHs] ONpPEAEIAIOTCS TpeOOBAHUSAMHU OOYYEHHUS, C Y4YETOM HHIMBHYaJbHBIX U BO3PACTHBIX OCOOEHHOCTEH yualimxcs,
Pa3BUTHUSA U CAMOPA3BUTHS JIMYHOCTH. B CBSA3M € 3TUM OCHOBHBIE IPUOPUTETHI METOIUKY U3YYEHUS Kypca:

¢ 00y4eHHUe uepe3 ONbIT U COTPYAHUYECTBO;

® y4eT MHIUBUAYaJIbHBIX OCOOCHHOCTEN U MOTPeOHOCTEH ydaluxcs;

® UHTEPAKTUBHOCTH (paboTa B MaJbIX IPYIIAX, POJIEBbIE UTPbI, TPEHUHT U, BHE 3aHATHH - METO/ IPOEKTOB);

® JINYHOCTHO - JESATEIIbHOCTHBIH M CYOBEKT — CYOBEKTHBHBIM MOAXxoja (Oosiblliee BHMUMAHHWE K JIMYHOCTH YYalErocs, a He LENsSIM Y4YuTels,
paBHOMpPABHOE UX B3aUMOJEHCTBUE).

Jns paboThl ¢ ydaumucs, Oe3yClOBHO, MPUMEHMMBI Takue (opMbl padOThl, Kak JEeKIHs W ceMuHap. IIoMUMO 3THX TpajWLIMOHHBIX (GOpM
PEKOMEHIYETCS MCITOJIb30BaTh TAK)KE TUCKYCCHH, BBICTYIUICHHS C TIOKJIaJJaMH, COJIEP KAIMMH OTYET O BBIITOJIHEHUU UHANBUAYAJIBHOTO WU TPYIIIOBOTO
JIOMAIITHETO 3a/IaHUsl MM C COJOKJIaJaMH, JOIOJHSIONIMMU JIEKIUIO yuuTess. Bo3MokHBI paznuuHble (GOpMBI TBOPUECKOM pabOThI ydyaluxcs, Kak
HalpuMep, «3alluTa PEeIIeHUs», OTYET 10 Pe3yJbTaTaM «IOMCKOBOI» paboThl Ha 00pa30BaTENIbHBIX caiiTax B VIHTepHeTe 1o ykazaHHOU Teme. Takum
00pa3oM, JaHHBIA Kypc HE MCKII0YaeT BO3MOKHOCTH MPOEKTHOHN AEATENbHOCTH YUYaIlUXCsl BO BHEYpOouHOe BpeMs. ITorom Takoil 1esTebHOCTH MOTYT
OBITH TBOpUYECKUE PAOOTHI.

[Ipemuiaraemslii Kypc SBIsieTCS pa3BUTHEM CUCTEMbI paHee MPUOOPETEHHBIX TPOrPaMMHBIX 3HaHUH, €ro LeNb - CO3aTh LEJIOCTHOE MPEICTaBIEHUE O
TEME€ M 3HAYUTEJIBHO PACIIMPUTh CIEKTP 3a4ad, MOCWIBHBIX JUIs ydamuxcs. Bce cBoiicTBa, BXOadIIMe B KypC, M HX JOKAa3aTelIbCTBAa HE BBI3OBYT
TPYIHOCTH y y4dalllUXcCs, T.K. HE COJEPKAT TPOMO3JKUX BBIKJIAJIOK, a KaX10€ PeAbIayLIee TOTOBUT nocueaymwluuee. [Ipu Hanpasisromen poau yq4urens
IIKOJIBHUKHM MOTYT CaMOCTOSITEJIbHO C(POPMYJIMPOBATh HOBBIE JUI HUX CBOMCTBA M JlaXke J10Ka3aTh UX. Bce HOMKHO pacnonaraTh K CaMOCTOSITEILHOMY



MOKMCKY W TMOBBIIATh MHTEpPEC K M3ydeHuio mpeameta. [Iperncramisis ydammmcs BO3MOKHOCTh OCMBICIUTH CBOMCTBA M MX JOKa3aTelIbCTBA, YUUTEIb
pa3BHBAET F€OMETPUUECKYIO UHTYHUIINIO, 6€3 KOTOPOH HEMBICIHMO TBOPYECTBO.

Taxum oOGpazom, mporpaMmMa NpUMEHHUMA JJISl PA3JIMYHBIX TPYII MIKOJFHUKOB, B TOM YHCJIE, HE UMEIOIIMX XOpOolIel MoAroToBku. B aToM ciydae,
YUUTENh MOXKET CY3UTh TPEOOBAHUS W TPEUIOKHUTH B KAUECTBE JOMAIHUX 33JaHUN CO3JaHHE TBOPYECKUX PabOT, MPH ITOM y JETeH pa3BUBACTCS
MHTYWTUBHO-ACCOIIMATUBHOE MBIIUICHUE, YTO, HECOMHEHHO, TOMOKET UM IPU BBINOTHEHUH 3aaanuil OI'D.

OcHoBHast QyHKIHS YIUTES B JAHHOM KypCe COCTOUT B «COMPOBOXKICHUMY YUYaIIETOCs B €r0 MO3HABATECILHOUN JEATEIHbHOCTH, KOPPEKIIUU paHee
MOJy4YeHHBIX ydamumucs 3Y H.

O01mey4eOHbIe YMEHUSI, HABBIKU M CIIOCOObI 1 TeJIbHOCTH.

B xone npernoaBaHusi MaTeMaTHKH B OCHOBHOHM IIKOJIE, paboThl Ha/ (JOPMHUPOBAHUEM Yy YUAIIMXCS NIEPEUNCIICHHBIX B IIPOrpaMMe 3HAHUN
U yMEHHH, crneayeT oOpaliath BHUMaHHE Ha TO, YTOOBI OHU OBJAJIEBAIH YMeHUAMU 00OujeyuebHo2o xapakmepa, pa3HOO0pa3sHbIMU cnocobOamMU
oesamenbHOCMuU, TPHOOPETAIIN OTIBIT:

* IJTAHUPOBAHUS U OCYILECTBICHUSI aJITOPUTMUUYECKON JIEATEIHHOCTH, BHIIOTHEHUS 33JaHHBIX U KOHCTPYUPOBAHHS HOBBIX aITOPUTMOB;

* pelieHrs pa3HOOOPA3HBIX KIACCOB 3a/la4 M3 Pa3IMYHBIX Pa3JelioB Kypca, B TOM YHCIE 337ad, TPeOyIOIUX MOUCKA IMyTH M CIIOCOO0O0B
pelieHus;

* ACCIIEZIOBATEIILCKOM NESATEILHOCTH, Pa3BUTHS U/ICH, IPOBEICHUS YKCIIEPUMEHTOB, 000OIICHNUS, TIOCTAHOBKU M (DOPMYITHMPOBAHHS HOBBIX
3ajady;

SICHOTO, TOYHOTO, T'PaMOTHOTO W3JIOKEHHS CBOMX MBICICH B YCTHOH M THUCHMEHHOW pPEYH, HWCIOJB30BAaHHS PA3JIMYHBIX S3BIKOB
MaTeMaTHKH (CJIOBECHOTO, CHUMBOJHMYECKOro, Trpaduyeckoro), cBOOOJHOrO NEpexoAa C OJHOTO S3blKa Ha JPYroil uis WIIIOCTpaltH,
UHTEPIpPETAINH, APTYMEHTAINH U I0Ka3aTeIbCTBA;

* IPOBEICHNUS JJOKA3aTENIbHBIX PACCYKECHHH, apryMEeHTaIluH, BBIIBUKEHUS THIIOTE3 U UX 00OCHOBAHUS;

* TIOMCKA, CUCTEMATHU3alluM, aHaJlu3a M KJIacCU(pUKaLUU UH(QOpPMAIMH, UCIIONb30BaHU Pa3HOOOpa3HbIX MH(POPMAIMOHHBIX UCTOYHHKOB,
BKJII0Yasl y4eOHYIO U CIIPAaBOUHYIO JIUTEPATYPY, COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTHH.

8 TUYHOCIHOM HANPABIEHUU:

* YMEHHE SICHO, TOYHO, I'pPaMOTHO H3jaraTb CBOM MBICIM B YCTHOW M NHCBMEHHOH pedd, MOHMMATh CMBIC] TOCTAaBJICHHOM 3a/1a4H,
BBICTPANBATh APT'YMEHTAIUIO, IPUBOJUTH TPUMEPHI,

* KPUTHYHOCTH MBIIIJICHUS, YMEHHE PACIIO3HABATD JIOTMYECKH HEKOPPEKTHBIE BHICKa3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

* KPEaTHBHOCTH MBIIIUICHUS, THUIIMATHBA, HAXOAYMBOCTh, aKTUBHOCTH TIPU PEIICHUN MaTeMAaTHIECKHX 3a/1a4;

* YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTaT yueOHON MaTeMaTHYECKON AEeATeIbHOCTH;

* CITOCOOHOCTH K AMOIIMOHATEHOMY BOCHIPUSATHIO MATEMAaTHIECKIX 0OBEKTOB, 3a/1a4, PEIICHUHN, pacCyKICHHIA;

8 NPEOMEMHOM HANPABLEHUU.

* MIepBOHAYAIBHBIC TPEJCTaBICHUS 00 HIeAX W O METOJaX MaTeMaTHKH KaKk 00 YHHBEPCAJTHbHOM S3bIKE HAYKH W TEXHHKH, O CPEICTBE
MOJICIMPOBAHUS SIBICHHUI U MPOLIECCOB;

* YMEHHE BUJIETh MATEMAaTHUYECKYIO 3a]]ady B KOHTEKCTE IPOOJIEMHOM CUTYyaIluH B IPYTUX JUCIUIUINHAX, B OKPYKAFOIIEH KU3HU;




YMEHHE IMOHMMaThb M HCIOJb30BaTh MATEMAaTUYECKHE CPEACTBAa HAINIAJHOCTH (rpadMKu, JUarpaMMsbl, TaOJIUIbL, CXEMbl U Ap.) OIS
WUTIOCTpALM, HHTEPIIPETALINN, apTyMEHTALUH;
* YMEHHUE BBIJIBUTATh TUIIOTE3bI [IPU PELICHUH Y4EOHBIX 3a/1a4 U IOHUMATh HEOOXOAUMOCTh MX IPOBEPKHU;
* YMEHHUE PUMEHATh UHIAYKTUBHBIE U JAETYKTUBHBIE CIIOCOOBI PACCYKIEHUHN, BUAETh Pa3IMUHbIE CTPATErMK PELICHUS 3a/1a4;
* IOHUMaHUE CYIIHOCTH AJITOPUTMHUYECKUX NPEANUCAHNN U YMEHUE IeHCTBOBATh B COOTBETCTBUHU C IIPEIOKEHHBIM aJITOPUTMOM;
* YMEHHE CAMOCTOSITEIIbHO CTaBUTH 11€JTH, BEIOUPATh U CO3/1aBaTh AJITOPUTMBI JJISl PEHICHUS] YIE€OHBIX MaTEMAaTHYECKUX TTPOOIIEM;
* YMEHHE IUIAHUPOBATh U OCYILLECTBIIATH IEATEIBHOCTD, HAPABICHHYIO HA PELICHHUE 3a/1a4 UCCIIEI0BATENIbCKOTO XapaKkTepa.

O01mas xapakTepucTuKa Kypca
MaremaTrueckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE CKJIAJBIBACTCS U3 CIEIYIOIUX COJAEPKATEeIbHBIX KOMIOHEHTOB (TOYHbIE Ha3BaHUS OJOKOB):
apugmemuka, anzeopa, zeomempus, IN1eMeHmbl KOMOUHAMOPUKU MEOPUU BEPOAMHOCMENl, CIMAMUCMUKY U 102UKU. B cBOEH COBOKYIIHOCTH OHU
OTpa)KaroT Oorartblii OombIT O0y4eHHsT MaTeMaTHKe B Halleld CTpaHe, YUYUTHIBAIOT COBPEMEHHbIE TEHIEHIMM OTEYECTBEHHON U 3apyO0eXHOM IIKOJIbI U
MIO3BOJISIIOT PeaIn30BaTh MOCTABJICHHBIE MTEPE/] IKOJIBHBIM 00pa30BaHNEM IIeTH Ha HH(OPMAIIMOHHO €MKOM U MPAKTUYECKH 3HAYMMOM MaTepuaie. JTH
coJiepKaTebHble KOMIIOHEHTBI, Pa3BUBAsCh Ha NMPOTSIKEHUU BCEX JIET OOy4YeHMs, €CTECTBEHHBIM OOpa3oM IEpeIuIeTaloTCsl U B3aUMOJICHCTBYIOT B
y4eOHBIX Kypcax.

Apugpmemuxa nipu3BaHa criocoOCTBOBATH MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOJMMBIX ISl TOBCETHEBHOM XM3HUA. OHA CITy>)KUT 0a30ii
JUIsL BCETO JaJIbHEHIero u3y4eHus MaTeMaTHKH, CIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO M (JOPMUPOBAHUIO YMEHHUS M0JIb30BAThCS AITOPUTMAMH.

Anzebpa HaueneHa Ha (GpOpMHUpPOBaHME MATEMaTHYECKOro ammapara Jjs pelleHHs 3ajjad U3 MaTeMaTHUKH, CMEXHBIX MPEIMETOB, OKPY)KAIOLICH
peaIbHOCTH. SI3bIK ayireOphl MOAYEPKUBAET 3HAUEHHWE MATEMATUKU KakK S3bIKa JUIS [IOCTPOEHMSI MAaTeMaTHYECKHX MOJIENEH, MPOLEcCOB U SBIJICHHM
peanbHOro Mupa. OHOM U3 OCHOBHBIX 3aJ]1a4 U3Y4EHUs alreOpbl ABISETCSA pa3BUTHE aITOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIUMOr0, B YaCTHOCTH, JUISI
OCBOEHHUSI Kypca HH(OPMATHUKH; OBJIAJEHHE HaBbIKAMHU JEAYKTUBHBIX paccyxkiaeHuil. IIpeoOpazoBaHue cuMBOIMYECKUX (OPM BHOCHUT CBOM
cneunuyeckuii BKJIaJ B pa3BUTHE BOOOpPaXKeHHs, COCOOHOCTEH K MaTeMaTHYecKOMYy TBopuecTBY. [[pyroil BakHo#l 3amaueil m3yueHust anreOpbl
ABJIIETCS MOJyUYE€HUE IIKOJbHUKAMHM KOHKPETHBIX 3HAHUN O (PYHKUMSIX KakK BaKHeHIIeld MaTeMaTHUYeCKONM MOJENM ISl ONMCAaHUS U UCCIETOBaHUS
pa3sHOOOpa3HBIX MPOIECCOB (PABHOMEPHBIX, PABHOYCKOPEHHBIX, SKCHOHEHIMAIbHBIX, MEPHOAMYECKUX U JIp.), U1 (HOPMHUPOBAHUSA Yy Yy4alUXCS
IPEJICTAaBICHUN O POJIM MATEMATUKH B PA3BUTUU LIUBUIM3ALUH U KYJIbTYpBHI.

T'eomempusa — oqyH W3 BaKHEHIINX KOMIIOHEHTOB MaTEeMaTHYECKOro oOpa3oBaHMs, HeoOXoauMmas Ijsl MpUOOpeTeHUs: KOHKPETHBIX 3HAHUN O
IPOCTPAHCTBE U MPAKTUYECKHU 3HAUUMBIX YMEHHH, (HOpPMUPOBAHMS SI3bIKa ONMCAHUS 00BEKTOB OKPY’KAIOLIEr0 MHUpa, JUIsl pa3BUTHUSI IPOCTPAHCTBEHHOTO
BOOOpa)KEHUSI U UHTYULIMU, MAaTEMaTHUYECKON KYJIbTYpBI, s 3CTETHUYECKOI0 BOCIIUTAHUS ydamuxcs. M3ydeHne reoMeTpu BHOCUT BKJaJ B pa3BUTHE
JIOTMYECKOTO MBIIIIEHHS, B (POPMUPOBAHNE TOHATHS JOKa3aTeIbCTBA.

Inemenmol 102UKU, KOMOUHAMOPUKU, CHMAMUCMUKU U MEOPUU 6epOAMHOCHIeN CTAHOBSTCS 0053aTEIbHBIM KOMIIOHEHTOM IIKOJIBHOTO
o0pa3oBaHMs, YCHUIMBAIOLUIUM €ro NPUKIAJHOE M NPAKTHUYECKOe 3HaueHue. ODTOT MaTepuad HeoOXOoJIuM, Mpexae Bcero, s (opMHUpOBaHUS
(GYHKUIMOHATBHON TPAMOTHOCTH — YMEHUH BOCIPHHMMATh M aHAJIM3UPOBATh WH(OPMAIMIO, MPEICTABICHHYIO B pa3IMYHBIX (OpMax, MOHHUMATh
BEPOATHOCTHBIN XapaKTep MHOTUX pealbHbIX 3aBUCUMOCTEN, MPOU3BOIUTH MPOCTEHIINE BEPOSTHOCTHBIE pacueThl. 3yueHne oCHOB KOMOMHATOPUKHU
MO3BOJIMT y4alleMycsl OCYLIECTBISATh pACCMOTPEHHE CITydaeB, epedop M MOICUYET YMCIIa BAPUAHTOB, B TOM YHUCIIE B MPOCTEHINX NPUKIIAHBIX 3aa4dax.

[Ipyu u3ydyeHnn CTaTUCTUKU U TEOPUU BEPOSITHOCTEH o0OTramaroTcsl MpeIcTaBIeHUsl O COBPEMEHHOM KapTHHE MHpa U METO/axX €ro Hcciel0BaHus,
dopmupyeTcsi MOHUMaHHWE POJM CTATUCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYMMOW HHGOpPMAllMKM U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOIO
MBIILUICHHS.



ConepskaHue mporpaMmbl 3JIEKTHBHOTO Kypca
«Anzeopan(l u 2 wacmu), «I'eomempus»(lu 2 wacmu), Cmamucmuxa (1 u 2 yvacmu)

B Omoke «Aaredpa» oTpabaThIBalOTCS HaBBIKM pemieHus anreOpanyecknx 3amanuii 1 wactu KMM OI'D. Orto 3amanus ¢ BEIOOPOM OJHOTO
OTBETa U3 4YeThIpeX MpPEIJIOKEHHbIX BapUAHTOB, C KpPaTKUM OTBETOM M Ha COOTHECEHHE, C 3alMChio pelieHus. B stom Oioke mposepsercs
BJIQ/ICHUE OCHOBHBIMM aJTOPUTMaMH, 3HAaHME€ M IIOHMMAaHHE KJIIOYEBBIX JJIEMEHTOB COJEp)KaHMUs (MaTEMaTHMUECKUX IIOHSATHM, HMX CBOMCTB,
IIPUEMOB PELIeHUs 33734 U Ip.), YMEHHE IO0Jb30BATHCS MAaTEMAaTUYECKOM 3alMChlO, IPUMEHATh 3HAHUS K PEIICHUI0 MaTeMaTHYeCKUX 3ajad, He
CBOJALIMECS K NPSAMOMY NPUMEHEHUIO AJITOpUTMa.

3ajaHys 2 YyacTH HaIpaBJEHbI HA IIPOBEPKY BJIaJIEHUs MAaTE€pHUalIoOM Ha MOBBIIIEHHOM ypoBHe. X HazHaueHue — nuddepeHpoBaTb X0poIlo
YCIIEBAIOUIMX MIKOJBHUKOB MO YPOBHSM IOATOTOBKH, BBISBUTH HauOoJiee MOATOTOBICHHYIO YacTh BBITYCKHUKOB, COCTaBJISIOIIYIO TMOTEHIIMATbHBIN
KOHTUHI'€HT MPO(QUIBHBIX KJIACCOB. OTH YacTU COAEP)KaT 3aJaHus IOBBIILIEHHOI'O YPOBHS CIIO)KHOCTH, KOTOpBIE HalpaBlIeHbl Ha NPOBEPKY TaKUX
KayeCTB MaTeMaTUYECKOM MMOATOTOBKH BBIITYCKHUKOB, KaK:

- yBEpeHHOE BiajieHue (HOpMaIbHO-ONEPATUBHBIM AIre0pandecKuM anmnapaTom;

- YMEHHME PELINTh IJIAHUMETPUUYECKYIO 3a/lauy, IPUMEHSsI pa3iMuHble TEOPETUUECKHUE 3HAHUSI Kypca T€OMETPHH;

- YMEHHUE pPElIUTh KOMIUIEKCHYIO 33Jady, BKJIIOYAIOIIYI0 B ceOs 3HaHMS M3 pa3HBIX TEM Kypca;

- YMEHHE MaTeMaTHYeCKH IPaMOTHO U SICHO 3aIHCaTh pelIeHUe, TPUBOAS IIPU ITOM HEOOXOAMMBIE MOSCHEHHS 1 000CHOBAHMS,
- BJIaJICHUE IUPOKUM CIEKTPOM IIPUEMOB U CIIOCOOOB PACCYXKACHUH.

brnokx «I'eomeTpusi» cogepxut reomerpuueckue 3a1auu 1 vactu KUM OI'D. B sToM 6110Ke TOBTOPSIOTCS OCHOBHBIE T€OMETPUUECKHUE CBECHUS, U
0TpabaThIBAETCsl HABBIK PEIICHUS F€OMETPUUECKUX 3aay.
3amaHus YyacTd 2 HampaBleHbl HAa MPOBEPKY YMEHHUs pellaTh IIaHMMETPHUUECKYIO 3a/ady, MPUMEHSS pa3lUYHble TEOPETUYECKHE 3HaHUS Kypca
reOMEeTPHUH; YMEHUS MaTeMaTUYeCKU IPaMOTHO U SICHO 3allMChIBaTh PEIICHUE, IPUBOJIS MPU STOM HEOOXOAMMBbIE MOSICHEHUSI 1 00OCHOBAHUS; BIIaJCHHE
IIMPOKHUM CHEKTPOM IPHUEMOB U CIIOCOOOB PACCyKACHUH.

bnok «CTtaTHCTHKA U TeOpHsl BepOATHOCTel» conepKUT KkomMOuHartopHbele 3amaun 1 yactu KHM OI'D. B stom G0Ke MOBTOPSIIOTCS 3HAHUSA
ONMCaTEIbHON CTAaTUCTUKH, BEPOSATHOCTh U OTPAOATHIBAETCS HABBIK PEIICHHUS KOMOMHATOPHBIX 3ajad.

3ajlaHus 2 YacTH HalpaBieHbl HA MPOBEPKY BIJIAJIEHUS MaTepHUajoM Ha MOBBILIEHHOM ypoBHE. VX Ha3HaueHue — aud@epeHnupoBaTh XOpOLIO
YCIIEBAIOUIMX MIKOJIBHUKOB MO YPOBHSM IOATOTOBKH, BBISIBUTH HauOoJiee MOATOTOBIEHHYIO YacTh BBIMTYCKHHUKOB, COCTABISIOUIYIO MOTEHIHMATbHBIN
KOHTHUHTEHT NPOQUIbHBIX KJIACCOB. OTH YaCTH COJAEpKaT 3aJaHMs MOBBIIIEHHOTO YPOBHS CIIOKHOCTH, KOTOpPbIE HANpaBJIEHbI HAa MPOBEPKY TaKHUX
KAaueCTB MaTEeMAaTU4ECKOM MOJArOTOBKH BBIITYCKHUKOB, KAK:

- YyMEeThb pelliaTh MpPaKTUYECKUE 33aJayu, TPeOYIOLIMe CHCTEMaTHYeCcKOoro nepedopa BapuaHTOB; CPAaBHUBATH IIAHCHI HACTYIUICHHUS CIy4ailHBIX
COOBITHH, OLIEHUBATh BEPOATHOCTH CIY4alfHOTO COOBITHSI, COIOCTABIISATh W MCCIEOBATh MOJEIM PEaIbHOM CHTYyalueil ¢ MCIOJIb30BAHUEM ammapara
BEPOSITHOCTH M CTATHUCTHKH.




TpeOoBaHMsl K YPOBHIO NOATOTOBKH BbINYCKHUKOB

B pe3yabTrare H3y4eHHss MATEMATHKH YYCHHK J0JKEH 3HANb/NOHUMANb:
Martemaruka. Aareopa. I'eomerpus.

HartypaabHble uyncaa. [Ipodu. PannonaabHbie yncia

BbINYCKHUK HAY4YHTCS:

* IOHUMAaTh OCOOCHHOCTHU JAECCATUYHON CUCTEMbI CUMCIICHUS;

* ONEPUPOBATH MOHATUSAMH, CBSI3AHHBIMU C IETUMOCTBIO HaTypaIbHbBIX YUCEIL;

* BBIP)XKATh YMCIIa B SKBUBAICHTHBIX (hopMax, BIOMpasi HanboJsee MoIXOAAIIYI0 B 3aBUCHIMOCTH OT KOHKPETHOM CUTYallUH;

* CpaBHUBATh U YIOPSAJOYUBATH PALIMOHAIIbHBIE YUCIIA;

* BBITNIOJTHATDH BBIYUCIICHHS C PAllMOHAIBHBIMH YHCIAMH, COUETasl YCTHBIE U TUChbMEHHBIC TIPUEMBI BBIYHCICHUN, IPUMEHEHUE KAIbKYISATOPA;

* UCIIOJIL30BATh MOHATHUS U YMEHUS, CBA3aHHbBIE C MPOMOPIIMOHATBHOCTHIO BEIMYNH, IPOIEHTAMH, B X0/ PEIICHUsI MaTeMaTHYeCKUX 3a7ad U 3a7a4 U3
CMEXHBIX MPEIMETOB, BHIITOIHATH HECIOKHBIE TPAKTUIECKUE PACUETHI.

Buinyckuux nonyuum 603mosxcHocmu:

* NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCMEMAMU CUUCTIEHUS C OCHOBAHUAMU, OmAuyHbIMuU om 10;

* yenyoums u pazeums npeocmaegierus 0 HamypaibHbIX YUCAAX U COUCBAX OeTUMOCMIU,

* HAYYUMbCS UCNOIBL308AMb NPUEMDBL, PAYUOHATUSUPYIOWUE 8bIYUCTEHUS, NPUOOPECU NPUBLIYKY KOHMPOIUPOBAMb 8bIYUCIEHUS, 8b10UPASI NOOXO0OAUUL
0718 cumyayuu cnocoo.

JeiicTBUTEILHBIC YHCJIA

BoInycKHUK HAYYUTCS!

* MCIIOJIK30BATh HAaYAIbHBIE TIPEACTABICHUS O MHOXKECTBE JICHCTBUTEIIHHBIX YHCET,

* OTIEpUPOBATh MOHATUEM KBaJIPATHOTO KOPHS, IPUMEHSTH €r0 B BHIYUCICHUSX.

Buinycknuk nonyuum 603moxicHocmy:

* paszsumsv npedcmasieHue 0 YUcje U YUCI08blX CUCIEMAX OM HAMYPAIbHLIX 00 OeliCMEUMENbHBIX YUCEL, O POIU 8bIYUCTIEHUL 8 NPAKMUKe,

* pazeumb u yeayoums 3HaHUs 0 0eCAMUYHOU 3aNUCU 0eUCBUMENbHBIX Yucell (nepuooudecKkue u Henepuoouveckue opoou).

H3mepenns, npuodJIM:KeHNs], OEHKH

BEITYCKHUK HAYYHTCS:

* MCIIOJIB30BATh B X0/I€ PEIICHUS 33134 dJIeMEHTapHbIe IPEACTaBICHNUS, CBSI3aHHbBIE ¢ TPUOIMKEHHBIMU 3HAUEHUSIMH BEJTMYHH.

Buinycknux nonyuum 603moaxcHocmy:

* NOHAMb, YMO YUCNI08ble OAHHblE, KOMOPble UCNONL3VIOMCA Ol XAPAKMEPUCTUKU 00BEKMO8 OKPYICAIOWe20 MUpa, AGIAI0MCA NpeumyuecmseeHHo
NPUOTUINCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOePHCAWUXCA 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MOHCHO CYOUMb O NOSPEUHOCmU
NPUOIUIICEHUSA,

* NOHAMDb, YUMO NOCPEUWHOCb PE3VIbIMaAmMa 8bIYUCTEHUL OOJIHCHA ObLMb COUSMEPUMA C NOCPEUHOCIBIO UCXOOHBIX OAHHBIX.

Auredpanyeckune BbIPaKeHUs

BEITYCKHUK HAYYHTCS:




* ONEpPUPOBATh TMOHITHIMHU «TOXICCTBO», «TOXICCTBEHHOE IPEOOpa3OBaHME», pellaTh 3aJadyd, COJepKallie OyKBEHHBIC IaHHBIC, paboTaTh C
bopmymnamu;

* BBITIOJIHATH IPe00Pa30BaHuUs BHIPAKCHHN, COACPIKAIIMX CTEIICHH C IIETIBIMU ITOKA3aTEeJISIMU M KBaJIPaTHBIC KOPHHU;

* BBINIOJIHATH TOXKJIECTBEHHBIC MPEOOPa30BaHUs PAMOHATBHBIX BBIPAKECHUN HA OCHOBE MPABUJ JCUCTBUN HAJ MHOTOWICHAMHU W alreOpandecKuMH
JIPOOSMH;

* BBITIOJIHATH PA3JI0KCHIE MHOTOYJICHOB HA MHOKUTEITH.

Buinycknux noayuum 603mMoiCHOCHb HAYHUMbCAL:

* 8bINOIHAMb MHO20UWAL08bIE NPE0OPA308AHUS PAYUOHANLHBIX 8bIPANCEHUL, NPUMEHSS WUPOKULL HAOOP NOCOO08 U NPUEMO8,

*  NPUMEHAMb MONCOeCMBEeHHble Npeodpa3osanuss Ol peuleHuss 3a0ay U3 pPA3IUYHbIX  pasoenos Kypca (Hanpumep, Oasi HAXONCOEHUs.
Haub01bUe20/HaAUMEHbULE20 3HAYUEHUS BbIPAICEHUSL).

YpaBHeHus

BhINyCKHUK HAYIUTCS:

* pemaTh OCHOBHBIC BUJIbI PAIlMOHAJILHBIX YPABHEHHI C OJJHOM MEPEeMEHHON, CUCTEMBI JIBYX YPaBHEHUM C IByMsl ICPEMCHHBIMH,

* IOHUMATh YPAaBHCHHE KaK BAKHCHUIITYI0 MATEMAaTHICCKYIO MOICITb JJIsI OTIMCAHUS U U3YYCHHUS PAa3HOOOPA3HBIX PEATbHBIX CUTYAIlUi, periaTh TEKCTOBBIC
3aJ1auu alreOpanvdeckuM METOJIOM;

* MPUMEHSTH TpadUIECKHE MPESACTABICHIS JIUIS HCCIIC0OBAHUS YPAaBHEHUH, HCCIICIOBAHUS U PEIICHHS CHCTEM YPaBHEHUH C IBYMS IEPEMEHHBIMH.
Buinycknux noayuum 603modicHocmy:

* 081a0emsb CNeYUuarbHbIMU NPUEMAMU peulenus VPAGHEeHUU U CUCmeM YPABHeHUU, Y8ePeHHO NPUMEHAMb annapam YpasHeHull Oiisi peuleHus
PA3HO0OPA3HBIX 3A0aY U3 MAMEMAMUKU, CMEICHBIX NPEOMEMO8, NPAKMUKLU,

* npUMeHAmb epaguueckue npeocmasienusi 0l UCCIe008AHUS YPAGHEHUL, CUCTEM YPABHEHU, COO0epHcauux OYKeenHble Ko duyuenmeol.
HepaBencrBa

BhITyCKHUK HAYIUTCS:

* IOHUMATh U IPUMEHITh TEPMHUHOJIOTHIO U CHMBOJIMKY, CBS3aHHBIE C OTHOIIIEHUEM HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

* pemIaTh JUHCHHBIC HEPABEHCTBA C OJHON NIEPEMEHHOM U UX CHCTEMBI, PEeIIaTh KBaIpaTHbIE HEPABEHCTBA C OMOPOH HA rpadUuecKre MpeICTaBICHIS;

* IPUMEHSTH anmapaT HEPaBEHCTB JIJIS PEIIeHUs 3a/1a4 U3 PAa3IMYHBIX pa3JIeNioB Kypca.

BuinyckHux noayuum 603mMOoHCHOCHb HAVHUMbCA:

*  PA3HOOOPA3HLIM NPUEMAM  OOKA3AMENbCMEA HEPABEHCME, VE8EPEeHHO NPUMEHSMb annapam HepaseHcme OJisi  PeueHUss PAa3ZHO0OPA3HbIX
MamemMamuyeckux 3a0ay u 3a0ay U3 CMeHCHbIX NPeoMemos, NPAKMUKU,

* npuMeHsms epaghuyeckue npedcmasieHus 0Jis UCCIe008AHUS HEPABEHCME, CUCTEM HEPABEHCME, co0epHcauux OyKeenHvle KoIhduyueHmol.
OcHoBHbBIE NOHATHSA. YK C10BbIE PYHKIUH

BhINyCKHUK HAYYUTCS:

* [IOHUMATh M UCITOJIb30BaTh (DYHKITMOHAIBHBIC TOHATHS U S3BIK (TEPMHHBI, CHMBOJIMYECKHE 0003HAYCHHS);

* CTPOUTH TpadUKH dJIEMEHTAPHBIX (PYHKIIHIA; UCCIEIOBAaTh CBOMCTBA YUCIOBBIX (DYHKIIMI Ha OCHOBE U3YUEHUS MTOBEICHUS UX TPAUKOB;

* MOHWMATh (YHKIUIO KaK BAXHCHUITYI0 MaTEMaTHYeCKYIO MOJIENb JUIS OIHCAHWS TIPOIECCOB W SBICHUI OKPYXAIOMero MUpa, NPUMEHSThH
(GYHKIIMOHATBHBIN S3BIK JJI1 OMIMCAHUS U UCCIICIOBAHMSI 3aBUCUMOCTEN MEXTy (PU3NUECKIMH BETHUYUHAMH.

BuinyckHux noayuum 603mMOoNCHOCHb HAVYUMbCAL:




* npoBOOUMb UCCIE008AHUs, CBA3AHHbBIE C U3YUEHUEeM CBOUCME (YHKYUl, 6 MOM YUcie C UCNONb308AHUEM KOMHNbIOmepa, HA OCHO8e 2paguKos
UZVYEHHBIX YHKYULI cIpoumy boee ClLodcHble 2paguKu (KyCoUHO-3a0aHHble, C «8bIKOJOMbIMUY MOUKAMU U M. N.);

* UCNONIL308AMb PYHKYUOHAIbHBIE NPEOCMABNEHUs U CEOUCMEA YYHKYULL 01 peuleHUs MameMamuyecKux 3a0ay U3 pasiuitslx pazoenos Kypcd.
YucJi0oBbIe MOCJI€10BATETbHOCTH

BbInyckHUK Hay4uTCs:

* IOHUMATh U UCTIOJIB30BATh SI3BIK MTOCIIEI0BATEIBLHOCTEN (TEPMHUHBI, CHMBOJIMYECKUE 0003HAUCHUS);

* IPUMEHATh (POPMYJIBI, CBSI3aHHBIE C apU(METHUECKOW M IeOMEeTpUYecKoil mporpeccued, W amnmapar, cOpPMHUPOBAHHBIA NPU HM3YHYEHUHU JPYTUX
pa3aenoB Kypca, K peIIeHHIo 3a/1a4, B TOM YUCII€ C KOHTEKCTOM M3 peallbHON JKU3HH.

BoinyckHuk noayuum 603M04CHOCHb HAVYUMbCAL

* peuiams KOMOUHUPOBAHHbIE 3a0a4l C NPUMEHEHUEM POPMYIL N-20 YNeHA U CYMMbl NePEblX N YJIeHO8 apUPMemuyeckol U ceoMempuiecKol npozpeccuu,
NPUMEHSISL NPU MOM AnNapam ypasHeHull U HepageHcms,

* NOHUMAMb APUPBMEMUYECKVIO U 2eOMEeMPULECKVIO NPOSPECCUro KaK YYHKYUU HAmypaibHo2o apeyMeHma, Ce3bl8ams apupmemuyeckyio npoepeccuio
€ TUHELIHBIM POCHOM, 2E0MEMPUUECKYIO — C IKCNOHEHYUATIbHBIM POCHIOM.

OnucarenbHasi CTATHCTHKA

BbINYCKHUK HAy4YHUTCSs MCII0JIb30BaTh POCTEHIINE CIOCOOBI IPEICTABICHHS U aHaIN3a CTATUCTUYECKUX JTAHHBIX.

BoinycKHUK _nonyuum 603MONCHOCHb Npuodpecmu nepeoHaAUaIbHbIl ONbIM Op2aHus3ayuu coopa OAHHBIX NPU NPOSedeHUU Onpocd oOuecmeeHHo20
MHEHUS, OCYWeCmeIsams UX aHAIU3, Ppe0Cmasiams pe3yibmamsl Onpoca 8 guoe madauybl, OUASPAMMUL.

Cayuaiinble COOBITHS H BEPOSITHOCTD

BbINYCKHUK HAYYUTCS HAXOIUTh OTHOCUTEIbHYIO YAaCTOTY M BEPOSATHOCTh CIy4aliHOTO COOBITHS.

Buinycknux _noayuum 603M0dcHOCmb npuobpecmu Onblm NPOBeOeHUs CIYYAUHbIX IKCHEPUMEHMO8, 8 MOM HUCLe C NOMOWbIO KOMNbIOMEPHO20
MOOenupo8aHus, UHmMepnpemayu ux pe3yabmamos.

KomOunaTopuka

BhINYCKHUK HAay4YuTCs perate KOMOMHATOPHBIE 3a7jaul Ha HaXOKJIEHHE Ynciia 00bEKTOB MJIM KOMOMHALIUH.

Bulnycknuk nonyuum 603mMoiCHOCMb HAYYUMbCS HEKOMOPBIM CREYUATbHBIM NPUEMAM peeHUsi KOMOUHAMOPHBIX 3a0aH.

Haznaonan ceomempusn

Buinycknux nayuumecs:

* PACNO3HABAMb HA YEPMENCAX, PUCYHKAX, MOOEJIAX U 8 OKPYIHCAIOWeM Mupe Ni0CKue U NpoCmpaHCmeeHHble 2eomMempuieckue Queypol;

* PACNO3HABAMb PA36EPMKU KYOA, NPAMOY20IbHO20 NAPAIeNenuneod, npasuibHOU RUPAMUObL, YUTUHOPA U KOHYCA,

* cmpoums pazeeEpmKU Kyoa u npAmMoy201bH020 NApalielenuneod;

* onpeoeniams no TUHEUHbIM PaA3Mepam pa3zeeEpmku Qpuaypul TuHeliHble pasmepsbl Camoll ueypsl u Ha0oopom;,

* BbIUUCTAMD 00LEM NPAMOY20IbHO2O NAPALIeNenUneod.

Buinycknux nonyuum 603moaxcHocmy:

* HAYYUMbCA BLIYUCTAMb 00EMbI NPOCMPAHCNBEHHBIX 2EOMEMPUYECKUX YUY, COCMABLEHHBIX U3 NPAMOY20IbHbIX NAPALLENeNUNeoos;

* yenybumo u pazeums npeocmagieHus 0 NPOCMPAHCMBEHHBIX 2e0MEMPULECKUX hucypax;

* HAYYUMbCA NPUMEHAMb NOHAMUE PA36EPMKU OISl BbINOIHEHUS NPAKMUYECKUX PACYEMO8.

T'eomempuueckue gpuzypuoi

Buinyckuux nayuumecs:




* N0Ib308AMbCSL A3LIKOM 2eoMempuul 0l ONUCAHUS NPEOMEMO8 OKPYHCAIOWE20 MUPA U UX 83AUMHO20 PACHONONCEHU,

* pacmio3HaBaTh M U300paxaTh HAa YEPTEKAX U PUCYHKAX T€OMETpUUECKUEe QUTYPHI U NX KOHPUTYPALIUH;

* HAXOJUTh 3HAYEHUS JUTHH JIMHEWHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHHS, TpaaycHyI0 Mepy yriioB ot 0° o 180°, mpumensist onpeaeneHus, CBOMCTBA U
NpU3HAKK QUTYP U UX 3JIEMEHTOB, OTHOLIEHUS (HUryp (paBEHCTBO, 1101001, CHMMETPHH, TOBOPOT, NapaJlIeIbHbINA TIEpEHOC);

* ONEPUPOBATH C HAYAJLHBIMU MOHATHIMHI TPUTOHOMETPHH U BBITIOJIHATH 3JIEMEHTApHBIE ONepalui HaJl QYHKIUSIMHU YTIIIOB;

* pemaTh 3aJ1a4u Ha JOKa3aTeIbCTBO, OMMPAsICh HA M3yYCHHBIE CBOWCTBA (PUTYp M OTHOILICHUH MEXTy HUMH U IPUMEHSISI H3y4YE€HHBIE METO/IbI
JI0Ka3aTeNbCTB;

* pemaTh HECJIOKHBIE 3a7]a4i Ha IOCTPOCHHE, IIPUMEHSIS OCHOBHBIE aJITOPUTMBI TIOCTPOCHUS C ITOMOIIBIO UPKYIIS U JINHEHKH,

* pemaTh NpocTeire MIaHUMETPUYECKHE 3a/1a4K B IPOCTPAHCTBE.

Buinycknux nonyuum 603moxcHocmy:

* 061ademb Memooamu peueHus 3a0a4 HA BbIYUCIEHUS U OOKA3AMENbCMBA: MemoOOM OM NPOMUBHO20, MemOoOOM No00OUs, Memooom nepebopa
8apPUAHMOB U MEMOOOM 2e0OMEMPUYECKUX MECH MOYEK;

* npuoOpecmu onvim NPUMEHEHUs aneedPauUuecKo2o U MmpUSOHOMEmpUYecKo20 annapama u uoetl 08UNCEeHUs NPU PeuleHUY 2eoMempuUyecKux 3a0a,

* 061a0emb MpAaOUYUOHHOU CXeMOU peuwieHusl 3a0ay Ha NOCMPOEHUe C NOMOWbIO YUPKYISA U JUHEUKU: aHAIu3, NOCmpoenue, 00KA3amenbCmeo U
uccieoosanue;

* HAYUUMbBCA peuams 3a0ayu Ha NOCMPOeHUe MeMOOOM 2eOMEMPUUECKO20 MeCMa MOYeK U MemoooM no00OUsl;

* npuobpecmu onvlm UCCIe008aHUSL CBOUCME NIAHUMEMPUYECKUX DUSYp € NOMOUBIO KOMNBIOMEPHBIX NPOSPAMM,

* nPUOOpecmu ONbIM 8bINOIHEHUS NPOEKMOo8 no memam «I eomempuueckue npeobpasosanus Ha niockocmuy, «Ilocmpoenue ompesxkos no ghopmyney.
H3mepenue zeomempuueckux eenuiun

Buinycknux nayuumecs:

* UCNONIBL308AMb CEOUCMEA UMEPeHUsl OIUH, NI0WAldell U Y2l08 NPU peleHUul 3a0ay Ha HaxoxicoeHue OJIUHbL OMpe3Kd, OJIUHbL OKPYIHCHOCIU, OJIUHbL Oy2U
OKDYHCHOCIU, 2PA0YCHOU Mepbl Y2ad,

* BLIYUCTAMD NIOUAOU MPEY2OTbHUKOS, NPAMOY20IbHUKO8, NAPAIENI02PAMMO8, Mpaneyutl, Kpy2os u ceKmopos,

* BLIYUCTAMY OJIUHY OKPYHCHOCIU, OTUHY OY2U OKPYHCHOCHIU,

* GLIUUCTAMb OJIUHBL JUHEUHbIX INEeMEHMO8 Queyp U ux yeuvl, UCNONb3YSL POpMYIbl ONUHBL OKPYHCHOCIU U ONUHBL OVeU OKPYICHOCMU, Gopmyibl
niowaoeu gueyp;

* peuiams 3a0ayu Ha 00KA3AMeNbCMEO C UCNOIb308AHUEM DOPMYIL ONUHBL OKPYICHOCMU U OTUHBL OVeU OKPYICHOCIU, hopmyn naowaoel gpueyp,

* pewams npaKkmudeckue 3a0a4u, CeA3aHHbLE C HAXOHCOEHUEM 2e0MeMPUeCKUX 8eUYUH (UCNONb3YA NPU HeOOX0OUMOCU CNPABOYHUKU U MEXHUYECKUe
cpedcmaa).

Buinycknux nonyuum 603mMoxicHOCHb HAYYUMBCSL:

* BbLIUUCTAMD NIOWAOU PULYD, COCIMABNIEHHBIX U3 08YX Ul DOJlee NPAMOY20NbHUKO8, NAPANIENI0ZPAMMO8, MPEY2ONbHUKO8, KpY2d U CeKmopd,

* BLIYUCTAMb NIOUAOU MHO20Y20JIbHUKO, UCNOIb3YSL OMHOULEHUsI PABHOBEIUKOCTNU U PABHOCOCNABLEHHOCMIU,

* NPUMEHAMb aneebpaudecKuli U mpueoHOMempudecKuti annapam u uoeu 08UINCEHUs. NPU peleHuU 3a0ay Ha 8bIYUCIeHUe NI0WA0eli MHO20Y20IbHUKOS.
Koopounamut

Buinycknux nayuumecs:

* BEIYMCIIATH JUTMHY OTpe3Ka 110 KOOPAMHATAM €r0 KOHIIOB; BBIYHCIISATh KOOPAWHATHI CEPEIMHBI OTPE3Ka;

* MCIOJIb30BaTh KOOPAWHATHBIM METOJI IS N3YUYEHUS! CBOMCTB MPSIMBIX U OKPYKHOCTEH.




Buinyckuux nonyuum 603moducHocms.

* 0s1ademv KOOPOUHCZmeZM Mmemooom peuteHu 34044 HA BLINUCTCHUS U 601<a3amejzbcm6a;

® npu06pecmu OnbvlMm UCNOJIb306AHUSL KOMNBIOMEPHBIX NPOcPAMM 0Nl AQHANU3A YACTNHBIX cydaes 63auUMHO20 pacCnonlodiHCeHUA OprDfCHOCmelZ U npAmsblx,

® npuo6pecmu onslm 6blNOJIHEHUA NPOEKNnioe HaA memy «HpuMeHeHue KOOpaMHamHOZO Memooa npu peweruu 3a0a4 HA 6bIYUCTEHUS U
00KA3amMebCmeay.

YueOHO-TeMaTHUYECKHIi IIJIaH

PacnpenesienneyueoH Hassanue pasaena KosmuectBo
bIX YaCOB I10 qyacoB
pasaenam
nporpamMmmbl.  Ne
n/n

Tema 1. Auredpanyeckue 3aganus 6a30BOro ypoBHsI

Yucna 1 BEIYMCICHUS.

AnreOpanyecKue BbIpaXKeHHsI.

YpaBHEHHMs U HEPABEHCTBA.

YwucaoBbIe ITOCISIOBATCILHOCTH.

Oynkuun. KooparHATHI HA IPSIMOU U IIJIOCKOCTH.

Tema 2. I'eomeTpuueckne 3a1aun 6a30BOro YpoBHsI

['eomerpuyeckue Gurypsl U ux cBoicTBa. MzMepenne reoMeTpuIeCcKux BETUYHH.

TpeyrojbHUK.

MHuoroyroiabHUKUA. OKpYXHOCTb U KPYT.

[Tnomans dpuryp. BekTopsl Ha MIOCKOCTH.

Tema 3. CTaTHCTHKA M TeopHs BEPOSITHOCTEH

OnucarenpHas CTaTUCTHKA.

BeposTHOCTS.

KomOuHnaropuka.

Tema 4. 3aaHus NOBBILIEHHOI'0 YPOBHS CJIOKHOCTH

Anrebpa.

I'eomeTpus.

Teopust BEpOATHOCTEN.

O0o001IeHNE U CHCTEMATH3 AU
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Ammecmayuonnasa padoma 3a Kypc.

HToroBelii ypok o Kypcy MaTeMaTHKu 9 Kiacca. 1
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Kanennapno — remaTudeckoe miaanuposanue (| mosayronme).

Howmep Homainee 3aganue
pazzen Komn
Nem/m |am Tema ypoka YECTBO
TEMBbI 4yacoB
ypoka
CamocrositenbHble paboTHI — 8
TecroBeie paboTsl — 3
Konrponbusie padoter — 1
Adredopanyeckue 3aJaHusi 6a30BOro ypoBHsi (5 4yacoB).
1 Yucia 1 BEIYMCIIEHUS. 1 OrD2024,B5—-10,Ne 1 -4
2 AurebpanyecKue BEIPaKEHUSL. 1 OIrD2024,B5-10, Ne 5,7, 8
3 YpaBHEHUS U HEPABEHCTBA. 1 OI'>2024,B5-10,Ne 9, 10
4 YuctoBbIE MOCIIEA0BATEILHOCTH. 1 OID2024,B 515, Ne 17
5 Oynkiuu. KoopnrHatel Ha OpsIMOM U TIIIOCKOCTH. 1 OI'D 2024, B 5- 15, Ne 11, 12
I'eomeTpuyeckne 3aia4yu 0a30Boro ypoBHsi (4 yaca).
6 I'eomeTpruueckue GUTypsl U UX CBOMCTBA. MI3MepeHNe reOMEeTPUYEeCKIX BEIHYMH. 1 O0I'> 2024 B 520, Ne 15
7 TpeyronbHUK. 1 OID2024,B 520, Ne 16
8 MHuoroyroiabHUKU. OKPYXHOCTb U KPYT. 1 0I'22024,B 1-20, Ne 13
9 [Tromaas Guryp. BekTopsl Ha IMIOCKOCTH. 1 OI'D 2024, B 10 - 20, Ne 14
CraTtucTtuka u Teopusi BepositTHocTeil (3 uaca).
10 OnucarenbHas CTATUCTHUKA. 1 0OI'>2024,B 10 - 20, Ne 6
11 BepositHOCTb. 1 0OID2024,B1-9, Ne 6
12 KomOuHaropuka. 1 OI'D 2024, B 21 -30, Ne 6
3agaHus MOBBILICHHOI0 YPOBHS CJI0KHOCTH (3 yaca).
13 Aunre6pa. 1 OID2024,B 1-5, Ne 18,20
14 T'eomeTpust. 1 OID 2024, B1-5, Ne21,22
15 CTaTHCTHKA M TEOPHSI BEPOSITHOCTEH. 1 0I'52024,B 1-5,Ne 19,23
00001eHne U CHCTEeMATH3 AU

16 Ammecmayuonnas paboma 3a Kypc. 1 OI'5 2024, B 50 momHoCTRIO
17 1

HToroBelii ypok mno Kypcy MaTeMaTHKH 9 Kiacca.
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