AHHOTaNMs K padoyeil mporpaMMe 3JIEKTUBHOI0 Kypca 110
Marematuke»MaTeMaTHKa U TOYKA»

JlanHass mporpamMma 3JIEKTUBHOTO Kypca NpeJHa3HaueHa s oOydaomuxcs 9-X Ki1accoB
o0mieo0pa3oBaTelbHbIX yupexkaeHUd M paccunTaHa Ha 34 uvaca. OHa mpenHa3HaueHa JUIsl TOBBIIICHUS
3G HEKTUBHOCTH TOATOTOBKM OOyyaromuxcst 9 kiiacca K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe 32 KypC OCHOBHOM IIKOJIBI U MpeayCMaTpUBAaeT WX MOJATOTOBKY K JajbHEHIIeMy O0y4eHUIO B
CpeIHEN LIKOJIE.

[IporpamMma 31eKTUBHOTO Kypca coueraercs ¢ mo0biM Y MK, pekoMeHJ0BaHHBIM K HCIOJIb30BaHHUIO
B o0OpasoBarenbHOM rmporecce. [Iporpamma 3JI€KTHBHOTO Kypca COIJIacOBaHa C TpeOOBaHUSAMH
roCyJ1IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAaHIApTa U COJIEP>KaHUEM OCHOBHBIX MPOTrpamMM Kypca MaTeMaTHKU
OCHOBHOM IIIKOJIBI.

[TporpaMMoii MIKOJIBHOTO Kypca MaTeMaTHKU HE MPeayCMOTpPEHbl 0000IIeHHE M CHCTeMAaTH3alus
3HAHUW MO pa3jIMYHBIM pa3zesiaM, MOJYYEHHbIX y4YallMMMCS 3a BeCch Iepuoj odydeHus ¢ 5 mo 9 kiacc.
DnexTuBHBIN Kypce «30paHHbIe BOMPOCHl MATEMATHUKI MMO3BOJIUT CHCTEMAaTU3UPOBATh U YIIIYOUTh 3HAHUS
YUAIIMXCSl MO PA3MUYHBIM pasfeliaM Kypca MaTeMaTHKH OCHOBHOW IIKOJIBI (apudmeruke, aireodpe,
CTaTUCTUKE M TEOPUH BEPOSATHOCTEW, TreoMeTpuu). B maHHOM Kypce TakkKe paccMaTpHUBArOTCS
HECTaH/IAapTHBIC 3a/1aHUS, BBIXOJSLINE 32 PAMKH LIKOJIBHOM MporpaMMsbl (rpaduku ¢ MOAYJIEM, KyCOYHO-
3a/laHHble (DYHKIWH, pelIeHHe HeCTaHAAPTHBIX YPaBHEHHUI U HEPABEHCTB U Jp.). 3HaHUE I3TOr0 MaTepuana u
YMCHHUEC €r0 IMPUMCHATL B HpaKanecxoﬁ ACATCIIBHOCTU IO3BOJIMT IIKOJIbHUKAM pPCHIIATh pa3H006pa3HI)IC
3a/lau¥ pa3IUYHON CJIOKHOCTH U MOJATOTOBUTHCS K YCIEIIHOW cllaye 3K3aMeHa B HOBOWM (popMe MUTOrOBOM
aTTeCTalluu.

Kaxxnoe 3ansiTue, a Takke BCE OHH B 1I€JIOM HAMpaBJeHBI HAa TO, YTOOBI Pa3BUTh MHTEPEC IIKOJILHUKOB K
npeaMeTy, MMO3HAKOMUTL UX C HOBBIMU UACAIMU U METOAAMHU, paCIIMPUTL NPCACTABICHUC 06 HU3y4acMOM B
OCHOBHOM KypCe MaTepHalle, a IIaBHOE, paCCMOTPETh UHTEPECHBIE 3aauH.

OTOT Kypc MpejularaeT ydamuMcsi 3HaKOMCTBO C MAaT€MAaTUKOM KaK C OOLIEKYJIbTYPHOH I[€HHOCTBIO,
BbIpAOOTKONW MOHUMAHHSA MMM TOTO, YTO MaTeMaTHKa SBISETCS MHCTPYMEHTOM IO3HAHMS OKPY)KAIOIIETO
MHUpa U camMoro ceosl.

Ecnu B u3ydyeHHMM MpeIMETOB €CTECTBEHHOHAyYyHOI'O IIMKJIa OYEeHb Ba)XHOE MECTO 3aHHUMaeT
SKCIIEPUMEHT M MMEHHO B MPOIECCE SKCIEPUMEHTa M OOCYXKJEHHUS €ro OpraHu3allud U pe3ylbTaToB
(bopMHpYIOTCS M Pa3BUBAIOTCS MHTEPECHl YUEHUKA K JaHHOMY IPEIMETy, TO B MaTeMaTUKe SKBUBAJIEHTOM
SKCIIEPUMEHTA sIBJIsieTCs perieHue 3a1ad. CoOCTBEHHO BECh KypC MaTeMaTHKU MOKET ObITh IOCTPOEH U, KaK
MIPABUJIO, CTPOUTCS HA PEIICHUH Pa3IMYHbIX [0 CTETIEHU BaXKHOCTU M TPYAHOCTH 3a7ay.

Ileab 3JIEKTMBHOIrO Kypca: cHCTEMaTu3allysg 3HAHUW U CHOCOOOB JEATENBHOCTH YYalluXcsl IO
MaTeMaTHKe 3a KypC OCHOBHOW IIKOJIbI, TOATOTOBKAa oOOydarommxcs 9 Kkijacca K OCHOBHOMY
rocyJapCcTBEHHOMY dK3aMeHY 1o MaTemaTuke. YcnemHas ciada OI'D, mepexon B 10 kimace mo BEIOpaHHOMY
npodmto(Ipu HeOOXOTUMOCTH).

3agaum kypcea:

ooyuarowue: (hopmuposarnue nosHasamenvhvix u rocuveckux YVJi)
— @opmupoBanue "0a3bl 3HaAHMIA" IO aNredpe, FeOMETPUU U PEATbHON MaTeMaTHKe, O3BOJISIOIIeH
OecrpensITCTBEHHO ONMEPUPOBATH MATEMATUYECKUM MATEPUAIOM BHE 3aBUCHMOCTH OT CIIoco0a
MIPOBEPKHU 3HAHUM.

HayuuTh npaBUiIbHONM HHTEPIIPETALIMU CIIOPHBIX (POPMYITUPOBOK 3a/IaHUM.
— Pa3BuUTH HAaBBIKU pellIEHUS TECTOB.
— Hayuuts MakcumanbHO 3QPEKTUBHO pacIpeeNsiTh BpeMsi, OTBEJICHHOE Ha BBIIIOJIHEHUE
3aJ1aHus.
— TloaroroButs Kk ycnemHou caaye OI'D mo mareMaTuke.
JaHHblil Kypc paccunTaH Ha |1 yac B Henento,34 yaca B rof.
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IHosicHuTEeIbHAA 3aIIUCKA

JlaHHas mporpamma 3JIEKTUBHOIO Kypca NpeJHa3HaueHa aiusd oOydamoomuxcsd 9-X Ki1accos
0011e00pa3oBaTeNbHBIX YUpEXKICHUH M paccunTaHa Ha 34 dvaca. OHa TpenHa3HAuY€HA JUISl TTOBBIMICHUS
3G GEKTUBHOCTH MOATOTOBKM OOyuaromuxcs 9 kjlacca K OCHOBHOMY TIOCYIapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe 32 KypC OCHOBHOW MIKOJIBI M MPEIyCMaTPUBACT WX MOATOTOBKY K JaJbHEHIIEMYy O0yUeHHIO B
CpeaHel MIKoJIe.

[Tporpamma 31€KTHBHOTO Kypca coderaercs ¢ o0bM YMK, pekoMeHJ0BaHHBIM K HCIIOJIb30BAHHIO
B o0Opa3oBarenbHOM mpouecce. [IporpamMmma 3JIeKTHBHOTO Kypca COIVIaCOBaHa C TpPeOOBaHUAMMU
roCy/1lapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa U COJIEP>)KAaHUEM OCHOBHBIX MPOTrpamMM Kypca MaTeMaTHKU
OCHOBHOM IIKOJIBI.

[TporpaMMoii MIKOJBHOTO Kypca MaTE€MaTWKH HE MPEIyCMOTPEHBI 000O0IIEHHE W CHCTEMaTH3alus
3HAaHUI [0 Pa3JIMYHBIM pa3jiesaM, MOJyYEHHbIX YJalluMKCs 3a Bech Iepuoj] oO0ydeHus ¢ 5 mo 9 kiacc.
OnexkTuBHbIN Kypc «M30paHHbIe BOIPOCH MAaTEMaTHKW» ITO3BOJIUT CUCTEMATH3UPOBATh U YTIyOUTh 3HAHUS
yyaliuxcs IO Ppas3IUyYHbIM pasjelaM Kypca MaTeMaTHMKH OCHOBHOM IIKOJIBI (apudmeruke, aireodpe,
CTaTUCTUKE M TEOPUM BEpOSATHOCTEW, reoMeTpuu). B maHHOM Kypce Takke paccMaTpHUBarOTCs
HECTaHJApTHBIE 33JJaHMs, BBIXOASIIME 32 PaMKH HIKOJIBHOM Mporpammbl (rpaguku ¢ MOJayJeM, KyCO4YHO-
3aJlaHHble (PYHKIUH, peIeHHE HECTaHAAPTHBIX YPaBHEHUI U HEPABEHCTB U JIp.). 3HaHUE 3TOr0 MaTepuaia u
YMEHHUE €ro MPUMEHSTh B MPAKTUYECKOH NEeATEIbHOCTH MO3BOJMUT HIKOJIBHMKAM pELIaTh pa3HOOOpa3Hble
3a/1a4M pa3IMYHON CJII0KHOCTU M MOJATOTOBUTHCS K YCIELIHOM cllaye 3K3aMeHa B HOBOWM (opme UTOroBOM
aTTeCcTaluu.

Kaxxnoe 3ansiTHe, a Takke BCE OHU B 1I€JIOM HalpaBJ€Hbl HAa TO, YTOOBI Pa3BUTh UHTEPEC HIKOJIBHUKOB K
IpeIMETY, TO3HAKOMHUTh MX C HOBBIMU UJESIMU M METOJIaMH, PAaCIIMPUTh MpeJICTaBlIeHHe 00 N3y4aeMOM B
OCHOBHOM Kypce MaTepuale, a INIaBHOE, paCCMOTPETh HHTEPECHBIE 3a0a4H.

OTOT Kypc NpeajaraeT ydalMMcs 3HAaKOMCTBO C MaTeMAaTHMKOM Kak ¢ OOLIEKYJIbTYpPHOW LIEHHOCTbIO,
BbIPa0OTKOW MOHMMAaHHSA UMHU TOTO, YTO MaTeMaTHKa SIBJISETCS MHCTPYMEHTOM IIO3HAHUS OKPY)KAIOILEro
MHpa ¥ caMoro ceosl.

Ecim B u3ydeHHMM @IPEeIMETOB €CTECTBEHHOHAYYHOIO IMKJIA O4YEeHb BAXXHOE MECTO 3aHUMAET
HKCHEPUMEHT U HMMEHHO B IpOLEcCe SKCIEPUMEHTa U OOCYKIEHHMS €ro OpraHHu3allid U Pe3ylbTaToB
(bopMHUpPYIOTCSA U pa3BUBAIOTCSA MHTEPECHl YUEHUKA K JaHHOMY INPEAMETY, TO B MaTeéMaTHKE 3KBHUBAJIECHTOM
SKCIEpUMEHTA SABJIseTCs perieHue 3a1a4. CoOCTBEHHO BECh KypC MaTEeMaTHKU MOXET ObITh TOCTPOEH M, KaK
IIPaBUJIO, CTPOUTCS Ha PELIEHUN PA3JIUYHBIX 10 CTEIIEHH BAXKHOCTU U TPYAHOCTH 3aad.

Ilesib 3/1eKTHMBHOIO Kypca: cHCTeMaTH3allMsd 3HAaHUM M CIOCOOOB JESTENbHOCTH YyYallluXcs IO
MaTeMaTHKe 3a Kypc OCHOBHOM IIKOJBI, MOATOTOBKa oOydamomuxcs 9 Kiacca K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHy o MaTemartuke. YcrnemiHas ciada OI'D, nepexon B 10 kitace o BeIOpaHHOMY
npoduito(pu He0OXOUMOCTH).

3agaum Kypcea:

obyuarowue: (popmuposarue nosnasamenvuuvix u noeudeckux YVJI)
—  @opmupoBanue "6a3pl 3HaHUN" MO anredpe, reOMETPUU U pealbHON MaTeMaTuKe, MO3BOJISIOIIEH
OeCrpensaTCTBEHHO OMEPUPOBATH MATEMATHYECKAM MaTEPHAIOM BHE 3aBHCUMOCTH OT CIIoco0a
MPOBEPKH 3HAHUIA.

HayuuTs mpaBUIIbHOM HHTEPIPETAIIMH CTIOPHBIX (DOPMYIUPOBOK 3aTaHUM.
— Pa3BUTH HaBBIKM PEIICHUS TECTOB.
— Hayunts makcumanbHo 3G (HEKTHBHO pacpeessaTh BpeMsi, OTBEJACHHOE Ha BBHITTOJTHCHUE
3aJaHusl.
— TloaroroButs Kk ycnemHoun caaye OI'D mo mareMatuke.

pazeusarowue: (hopmuposanue pecyiamuenvix YVJ/I)

® yMeHHE CTaBUTh Iepe]] cCOOO0H 1eNb — LeJieNnoJiaraHue, Kak oCTaHOBKY y4eOHOM 3a/1a4l Ha OCHOBE
COOTHECEHHMSI TOT0, YTO YKE U3BECTHO U YCBOCHO YYAIIUMCS, U TOTO, YTO €II€ HEU3BECTHO;



® [UIAHUPOBATH CBOIO pabOTY - IVIAHMPOBAHUE — OIIPEJICIICHUE TTOCIEA0BATEILHOCTH TPOMEKYTOUHBIX
1eJel ¢ y4eToM KOHEYHOT'0 pe3yiibTaTa; COCTaBJICHHUE IIJIaHa U [10CIIe10BaTEIbHOCTH JeHCTBUN;

® KOHTPO.Jb B (popMe cimyeHus crnocoda JelcTBUS U €ro pe3ysibTaTa ¢ 3aJaHHBIM ATAJIOHOM C LIEJIbI0
0OHapyXEeHHs OTKJIIOHEHUH U OTIMYUIN OT TAJIOHA;

® OIEHKA - BBIACICHUEC U OCO3HAHMEC YYAlIUMCSI TOTO, UTO YK€ YCBOCHO M YTO €IIC NOJICKUT YCBOCHMUIO,
OCO3HAaHHE Ka4Y€CTBa U YPOBHA YCBOCHUS,

socnumamenvHule: (hopmuposanue KOMMYHUKAMUBHBIX U AuyHOCmHbIX YV V]])
® (opmupoBaTh yMEHUE CIyMIATh U BCTYNATh B IUAJIOT;
® BOCHUTHIBaTh OTBETCTBEHHOCTh U aKKYpPaTHOCTb;

®  Y4acTBOBATh B KOJJIEKTUBHOM OOCYKIEHHUHU, MPHU ITOM YUUTHCS YMEHHIO OCO3HAHHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOE BHICKA3bIBAHNE B YCTHOM M MMMCBMEHHOU (hopme;

® CMBICJIOOOPA30BAHUE T. €. YCTAHOBJICHUIO YYAIIUMKCS CBSI3H MEXY LIEJIbI0 y4eOHOM JIeSITeTbHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yJIbTaTOM-TIPOAYKTOM YYCHUS, IOOYXIAIOIIMM
JIeSTEIILHOCTD, ¥ TEM, PaJId Yero OHA OCYIIECTBISICTCS,, CAMOOPTaHU3AIIHSL.

DyHKIMH Kypca

e  OpHEHTAlMs Ha COBEPIIEHCTBOBAHME HABBIKOB MO3HABATEILHON, OPTaHU3ALIMOHHOM IS TEIbHOCTH;
e komrmeHcanusa HepoctaTkoB 3YH o maremaTuke.

Metoanb! u popMbl 00yUeHH S

MeTtoasl 1 popMbl 00yUEeHHUS ONPEAENAIOTCS TPeOOBaHUSAMHU O0YUYEHUSI, C Y4E€TOM HWHAMBUAYAJIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, pa3BUTHS U CaMOpa3BUTHUS JUYHOCTH. B CBSA3M C 3TMM OCHOBHBIE
MIPUOPUTETHI METOAMKH U3yUYEHHs] Kypca:

e 00y4eHue yepes OMbIT U COTPYAHUYECTBO;

®  ydYeT MHIUBUAYAIbHBIX OCOOCHHOCTEH U MOTPEOHOCTEH yuaIuxcs;

®  UHTEPaKTUBHOCTH (paboTa B MallbIX TPYIIAX, POJIEBbIE UIPbI, TPEHWHTH, BHE 3aHATUH - METOJ
MIPOEKTOB);

® JUYHOCTHO - JEATENIbHOCTHBIH M CYOBEKT — CYOBEKTHBHBIM moaxoj (Oosbliiee BHUMaHUE K
JUYHOCTH YYaILETOCs, a HE LENSIM YUYUTENs], pABHOIPABHOE UX B3aUMOJAEHUCTBHE).

st paboThl ¢ yyamuMmucs, 0e3ycioBHO, IPUMEHUMBI Takue (opMbl pabOThI, KaK JEKIUS U CEMHHap.
[ToMuMO 3THX TpPaAMLUOHHBIX (POPM pPEKOMEHIYeTCsS MCIIOJIB30BaTh TAaKKe JMCKYCCHH, BBICTYIUJICHHS C
JOKJIaIaMH, COJIEpP KAIMMHU OTYET O BBINOJHEHUN WHANBUAYAJIbHOTO MW TPYIIIOBOIO JOMAIIHErO 3aJaHus
WIA C COAOKJAJaMH, JOTOJHSIOIMMH JIEKUUIO yduTesss. BO3MOXXHBI pazinuuHble (OpPMBI TBOPUYECKOM
paloThl yJamuxcs, Kak HallpUMep, «3allUTa PELICHHUs», OTYET IO pe3yibTaTaM «IIOMCKOBOI» padoThl Ha
oOpa3oBaTenbHBIX caiiTax B MHTepHeTe Mo ykazaHHOH Teme. TakuM oOpa3oMm, TaHHBIN Kypc HE UCKIIOYaeT
BO3MO>KHOCTH ITPOEKTHOHN JEATEIBHOCTH y4YalllUXCS BO BHEYPOYHOE BpeMs. MITOrom Takod NesATEIbHOCTH
MOTYT OBbITh TBOPUYECKHE PAOOTHI.

[Ipennaraemslii Kypc sBIsS€TCS Pa3BUTHEM CUCTEMbI paHee MPUOOPETEHHBIX MPOrPAMMHBIX 3HAHUMH, €ro
LEIb - CO3/1aTh LIEJIOCTHOE IIPEACTABICHUE O TEME M 3HAYUTEIIBHO PACUIMPUTh CIEKTP 3a4ad, IOCUIIbHBIX
I yqamuxcs. Bee cBoiicTBa, BXOIAIINE B KypC, M HX I0Ka3aTeIbCTBA HE BBI30BYT TPYJHOCTH y ydalIUuXcs,



T.K. HE COAEpKAaT TIPOMO3JKHMX BBIKJIAJOK, a KaXKI0€ Mpeaplayliee TOTOBUT nocienyromee. I[lpu
HaMpaBJSIIOIEH pOJIM yUYUTENs IIKOJIBHUKA MOTYT CaMOCTOSTENBHO c(OpMyIupoBaTh HOBBIE UISI HHUX
CBOMCTBAa M Jake JOKa3aTb MX. Bce NOIDKHO pacrosarate K CaMOCTOSTEIbHOMY IIOMCKY M IIOBBIIIATH
UHTEpEC K H3Yy4eHHIO Inpeamera. llpencraBnss ydamummcss BO3MOKHOCTb OCMBICIUTH CBOWCTBA M MX
JI0Ka3aTeNbCTBA, YUUTENb PA3BUBAECT T€OMETPUUYECKYIO HHTYHUIIHNIO, €3 KOTOPOW HEMBICIMMO TBOPYECTBO.

Takum oOpa3oM, mporpamma NpUMEHHUMa JUIs Pa3jIMYHBIX TPYIN I[IKOJBHUKOB, B TOM 4HCIE, HE
MMEIOIINX XOPOILEH MOATOTOBKH. B 3TOM ciyyae, y4uTenb MOXET Cy3UTh TpeOOBaHUS M NPEIJIOKUTH B
KayecTBEe JOMAIllHUX 33aJaHUH CO3/laHue TBOPYECKHUX paboT, PH 3TOM Yy JeTel pa3BUBAeTCSd MHTYUTHBHO-
aCCOLMAaTUBHOE MBIIIIJIEHUE, YTO HECOMHEHHO, IOMOXET UM IIPU BBINIOJHEHUU 3aaanuii OI'D.

OcHoBHast (yHKLUUSA y4duTenas B JAHHOM Kypce€ COCTOMT B «COIPOBOKACHUW» YYaIllerocs B €ro
II03HABATEJIBHON IEATEIbHOCTH, KOPPEKLIUH PaHEe NIOJyYCHHBIX 3HAHUI.

HJIaHpreMble pe3yJabTaThbl 0CBOCHUSA KypcCa

[Tmanupyemble pe3ynbTaTel OOyYEHHS OTPAXKAIOT CIEAYIOUINE YEeTHIpEe KaTeropuu MO3HABATENbHOM
obnactu:

3HaHue/moHMMaHue:
BJIaJICHME TEPMUHOM; BIIaJICHUE DPA3JIMYHBIMU SKBUBAJICHTHBIMHU IPEICTABICHUAMM (HApUMep, 4HcCia);
pacrno3HaBaHHe (HAa OCHOBE OIPEIENICHUM, W3BECTHBIX CBOMCTB, C(OPMHUPOBAHHBIX IPEACTABICHUN);
UCIOJIb30BAHUE PA3JIMUYHBIX MAaTEMaTHUYECKUX S3bIKOB (CUMBOJIMYECKOrO, IpaUueckoro), Mepexoja Ot
OJIHOTO SI3bIKA K APYTrOMY; HHTEPIIPETALIMSL.

YMeHHe NPUMEHUTD AJITOPUTM:
UCTOJIb30BaHUE (HOPMYJIBI KaK ajJropuTMa BBIYMCICHUH; NMPUMEHEHHE OCHOBHBIX IPaBHJ JEHCTBHN C
qucIaMHy, alreOpandecKUMU BbIPQXKEHUSIMU; pellleHUe OCHOBHBIX THIIOB YPaBHEHHUIl, HEPABEHCTB, CUCTEM,
3ajad.

YMeHue peminTh MaTeMATHYCCKYIO 3a/1a4y:
3a/laHusl, TpU PEIIEHUH KOTOpPhIX TpedyeTcsi MNpUMEHEHHE (aKTyalu3alusi) CUCTEeMbl 3HAHUII;
npeoOpa3oBaHue CBsi3e MEXIy HM3BECTHBIMHM (DaKTaMHu; BKJIIOUCHHE W3BECTHBIX MOHATHI, NMPUEMOB U
CIIOCOOOB pEIlIeHNUs B HOBBIE CBSI3U M OTHOILIEHUS, YMEHUE PACIIO3HATh CTaHAAPTHYIO 3a7jauy B U3MEHEHHOMN
(bopMyIHMpOBKe.

IIpumeHeHNe 3HAHUI B ’KU3HEHHBIX, PeAJbHBIX CHTYALMAX!
3ajaHus, (OPMYTUPOBKAa KOTOPBIX «00JeueHa» B NPAKTUYECKYI0 CUTYAIMI0, 3HAKOMYIO YdalllUMCs U
OJIM3KYIO UX )KU3HEHHOMY OIIBITY.

Harypaasbnblie uncaa. [Ipodou. PaunonajibHbie yncia

BhINyCKHUK HAYYHUTCS:

* MIOHUMATh OCOOCHHOCTH JIECATHYHOW CUCTEMBI CUUCIICHUS;

* ONIEPUPOBATH MOHATHUSAMHU, CBSI3aHHBIMU C IETUMOCTBIO HATypPaIbHBIX YUCEIT;

* BBIPOKATh 4YHCIA B DKBHBAJICHTHBIX (hopMax, BbIOMpas HamOojee MOIXOMANIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYaIluH;

* CPaBHUBATH H YIIOPSIOYNBATH PAIMOHAIBHBIC YHCIIA,

* BBINIOJHATH BBIUMCICHHUS C PANMOHAIBHBIMU YHCIAMH, COUYETass YCTHbIE WM THUCHhMEHHBIC MPHUEMBI
BBIYUCIICHUH, TPUMEHEHNE KAIBKYIIATOPA;

* HCMOJB30BaTh MOHATHS U YMEHHsI, CBSI3aHHBIE C MPOMOPIHMOHATBHOCTHIO BEJTMYHH, MPOILIEHTAMH, B XOE
peleHHsI MaTeMaTHYECKUX 33/1a4 U 33]1a9 U3 CMEKHBIX MTPEIMETOB, BHIITOIHATH HECIIOKHBIC TIPAKTHYECKHEe
pacy€Thl.

BoinyckHuk noayuum 603MolCHOCHIb:

* NO3HAKOMUMBCA C NOSUYUOHHBIMU CUCEMAMU CYUCTIEHUS C OCHOBAHUAMU, OmAudHbiMu om 10;

* Yenyoumo u pazeums npeodcmagieHus 0 HamypaibHblX YUCLAX U CEOUCMBAX OeNUMOCTIU;

*  HAYUumvbCcs UCNOIb306AMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTIEHUS, NPUOOpecmu NPUBbIUKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, bIOUPAS NOOXOOAWUL Ol CUMYayuL CNoCoo.

JlelicTBUTEILHBIE YMCJIA

BhInyCcKHUK HAY4YHTCS




* UCIIOJI30BATh HAYAIILHBIC MTPEICTABICHHS O MHOXKECTBE IEHCTBUTEIBHBIX YUCEIT;

* OIIEPUPOBATH MOHATHEM KBaJAPATHOTO KOPHS, MPUMEHSTh €r0 B BBIYMCIICHUSX.

Buinycknux nonyuum 603moxcnocmy:

* Pa3BuUmMb NPeoCmasiienue 0 Yucie U YUCI08blX CUCIEMAX OM HAMYPAIbHbIX 00 OelCE8UMENbHbIX YUCeT,; O
PO 8LIYUCTICHUL 8 NPAKINUKE,

* paszsumv U yenyoums 3HAHUS O OECAMUYHOU 3anucu OelcmeUmenbHulX yucen (nepuooudecKue u
Henepuoouueckue opoou,).

HN3mepenus, npudJInKeHusi, OLEeHKHU

BhBIITYCKHUK HAYYUTCSL:

* HCIOJIb30BaTh B XOJ€ PEHICHUS 33/ay dJIEMEHTapHbIE MPEICTABICHUSA, CBA3AHHbIC C MPUOIMKEHHBIMU
3HAYCHUSMU BEIIMYUH.

Buinycknux nonyuum 603modicHocms.:

* NOHAMb, UMO UYUCNOBble OAHHble, KOMOpble UCNOAb3VIOMCA Olsl  XapaKMepucmuKku 00beKmos
OKpYIHCAIOU|e20 MUpa, AGIAIMCA NPeuUMyujeCmeeHHo NPUOTUNCEHHBIMU, YMO HO 3aNUCU NPUOIUINCEHHBIX
3HAUeHUuli, CcooepHCawuxcia 6 UHGPOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMb O NOSPEUHOCmU
NpUOIUICEHUSL,

* NOHAMb, YMO NOSPEUHOCMb Pe3VIbMama GblYUCTIeHUll 00IHCHA OblMb COUBMEPUMA C NOSPEUHOCHbIO
UCXOOHBIX OAHHDBIX.

AJiredpanyeckue BbIPasKeHU sl

BhINyCKHHUK HAYYHTCS:

* OICPUPOBATH TIOHATHUSMH «TOXICCTBO», «TOXKICCTBCHHOE IpPeoOpa3oBaHME», peIiarth 3a1add,
coJiepkarire OyKBeHHbIE JaHHbBIE; paboTaTh ¢ hopMylamu,

* BBIMOJTHATH IPEOOPA30BaHUs BRIPAKECHUH, COEPIKAIUX CTEIICHHU C TCJILIMH TTOKA3aTeIISIMA M KBaJIpaTHBIC
KODHH;

* BBIMOJHATH TOXKICCTBEHHBIC MTPEOOPA30BAHUS PAIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE TPABHII JCHCTBHIMA
HaJ MHOTOYJIEHAMU U anre0panyecKuMu APOoOSIMH;

* BBITIOJTHATH PA3JIOKCHHE MHOTOYJICHOB HA MHOKUTEITH.

Buinycknux nonyuum 603moicHoCcmb HAYYUmsbcs:

* BLINOJNIHAMbL MHO20ULA208ble NPEoOPA308AHUS PAYUOHAILHLIX BbIPANCEHUL, NPUMEHSS WUPOKUL HaAbop
noco608 u npuémos;

* NPUMEHAMb MONCOecCmeeHHble Npeodpa308aHus 0N peuleHus 3a0ad U3 pPasluyHbIX pazoenos Kypca
(Hanpumep, OJis1 HAXOHCOEHUS HAUOOILULE2O/HAUMEHBULE20 3HAYEHUS BbIPANCEHUSL).

YpaBHeHus

BhINyCKHHUK HAY4YHTCS:

* pemaTh OCHOBHBIE BUJbI PAllMOHAIBHBIX YPABHEHUHN C OJHOM IEPEMEHHOM, CUCTEMBI JBYX YPAaBHEHMI C
IBYMsI IEPEMEHHBIMU;

* [OHUMATh YpaBHCHHE KaK BAXHCHIIYI0O MaTEMaTHYECKYIO MOJCIb JUIS OIHUCAHWS | H3y4YCHHS
Pa3HOOOPA3HBIX peaNbHBIX CUTYAIIUN, pelIaTh TEKCTOBBIC 3a/1a4H anreOpandecKuM METOIOM;

* MPUMEHATh TpadUUYeCKUe TPEICTABICHUS ISl WCCICAOBAHUS YPABHCHHM, WCCIICIOBAHUS W PEIICHUS
CUCTEM YPaBHEHUU C IBYMs IEPEMEHHBIMH.

Buinycknux nonyuum 603moxcHocms:

* 061a0emb CNeYUaIbHbIMU NPUEMAMU PEUeHUs. YPAGHEHUU U CUCTEM YPAGHEHUl, Y8EPEeHHO NPUMEHAMb
annapam ypagHeHull O/ peuleHuss pazHooOpA3HbIX 3a0ay U3 MAMeMAmuKl, CMENCHbIX NpeoMemos,
NPAKMUKU;

*  npumenams 2cpaguueckue npeocmasieHus Ol UCCIe008AHUS YPABHEHUU, CUcmem YpaeHeHUl,
cooepoicawux OyKeeHHble KO3ppuyuernmaol.

HepaBencrBa

BhINYCKHUK HayYUTCS:

* [IOHUMAaTh U IPUMEHATH TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOILLIEHUEM HEPaBEHCTBA, CBOICTBa
YHCIIOBBIX HEPABEHCTB;

* pemiath JUHEIHbIE HEPABEHCTBA C OAHON NMEPEMEHHON U UX CHCTEMBI; pellaTh KBaJpaTHbIE HEPABEHCTBA C
OTopoii Ha rpaduUecKue MPeICTaBICHHUS;

* IPUMEHSATH anmnapaT HEpaBeHCTB ISl PELICHUS 3a/1a4 U3 Pa3InYHbIX pa3JIesioB Kypca.




Buinycknux nonyuum 803mMoxucHocmb HAyYumvbcesl:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, V8EPEeHHO NPUMEHAMb annapam HepaseHcms
0J15 peutenus pazHooOPA3HbIX MAMEMAMUYECKUX 3a0ad U 3a0ad U3 CMENCHbIX NPeoMemos, NPAKmuKu,

* npumeHamv 2paghuyeckue npeocmasieHus Oisf UCCIEe008AHUS HEPABEHCMS, CUCMEM HepaseHCms,
cooepaicawux OyKeeHHvle KO3ppuyuernmaol.

OcHoBHbIE NOHATHS. YK c/I0BbIE (PYHKIIMU

BbIITYCKHHUK HAYYUTCSL:

* IOHUMATh U UCIOJB30BaTh (DYHKIIMOHAJIbHBIEC TOHATUS U S3bIK (TEPMUHBI, CHMBOJIIMYECKHE 0003HAUCHU);
* CTpOHUTH TpadUKH AIIEMEHTAPHBIX (PYHKIIMIA, MCCICIOBATh CBOMCTBA YMCIOBBIX (YHKIMA HAa OCHOBE
U3Y4EHHUS TOBEACHUS UX TPadUKOB;

* MOHUMATh (DYHKIUIO KaK BAKXHEHUIYI0 MAaTEMaTHYECKYI0 MOJENb ISl OMUCAHHS MPOILIECCOB U SBJICHHIA
OKPY’KaIOILIEro MHpa, MPUMEHATh (DYHKIMOHAIBHBIA S3bIK JIJISl OMHCAHUS M UCCIIETOBAHUS 3aBHCHUMOCTEH
MeXIy GU3NYECKUMU BETHUNHAMHU.

Buinyckuux nonyuum 603mMoicHOCHb HAYYUMBCAL:

* IPOBOOUMb UCCTIE008AHUS, CBA3AHHbBIE C UYYEHUEM CEOUCME (YHKYUL, 8 MOM HUCIe C UCNONb308aAHUEM
KOMNnblomepa, Ha OCHO8e 2paghuxkos u3yyeHHvlX yHKyul cmpoums Oojee ClodiCHble cpaduru (KycouHo-
3a0annble, ¢ «BbIKOIOMBIMUY MOUKAMU U M. N.);

* UCNONb308aMb (PYHKYUOHATIbHBIE NPEOCMABIIeHUs. U CEOUCMBA PYHKYULL 01 peuleHUs MamemMamuiecKux
3a0ay U3 pasnudHbIX pazoenos Kypcd.

YucioBble MOCI€10BATEILHOCTH

BBINYCKHUK HAYYIHTCS

* IOHUMATh U UCIIOJIB30BATh S3bIK MOCIEA0BATEIBHOCTEN (TEPMUHBI, CAMBOJIHNYECKHE 0003HAYCHUS);

* TIPUMEHATH (HOPMYIIBI, CBS3aHHBIE C apU(PMETHYECKOW W TEOMETPUYECKOW IMporpeccueid, W ammapar,
c(hOpMUPOBAHHBIN MPU U3YyYECHUH IPYTHX Pa3AeIOB Kypca, K PEIICHUIO 3a/lady, B TOM YHCIIEe C KOHTEKCTOM
W3 peaIbHOM )KU3HH.

Buinyckuux nonyuum 603mMoxicHOCb HAYYUMbCAL

* pewiamsv KOMOUHUPOBAHHbBIE 3A0A4U C NPUMEHEHUeM (QOpMYN n-20 4leHa U CYMMbl NEPEbIX N UIeHO8
apugmemudeckol U 2eoMempuiecKol Npocpeccuu, NpuUMeHss Npu dMOoM annapam ypaeHeHuil u
Hepagencme,

* NOHUMAMb aAPUDMEMUYECKYIO U 2eOMEMPUUECKYI0 NPOSPeCcCUt0 KaK QYHKYUU HAmypaibHo20 apeyMeHma;
CBA3bI8AMb  APUPMEMUUECcKYI0  NPOSPeccuro ¢ JTUHEUHbLIM — POCMOM,  2e0Mempuieckylo — ¢
9KCNOHEHYUANbHBIM POCHOM.

OnucaTtejibHAsl CTATHCTHKA

BBINYCKHUK Hay4YUTCS MCIOJB30BaTh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAINW3a CTaTUCTHYECKHX
JTAHHBIX.

Buinycknux nonyuum 603moxcnocms npuodpecmu nepeoHa4aibHbulll ONblm 0p2anu3ayuu coopa OaHHbIX npu
npogedeHUul Onpoca 0OWEeCmMBeHHO20 MHEHUs, OCYUWeCmsIamsb UX aHaIu3,npeocmasisams pe3yibmanmbl
onpoca 8 sude mabauysl, OUASPAMMDBL.

Cay4aiinble cOOBITHSI U BEPOSATHOCTD

BEINYCKHUK HAYYUTCSI HAXOAUTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTh CIIYYaifHOTO COOBITHS.
Buinycknux nonyuum 603modcHocms npuobpecmu onvim npoeeoenust CiyyauHvlx 9KCNepUMeHmos, 8 mom
yycne ¢ NOMOWbI0 KOMNLIOMEPHO20 MOOETUPOBAHUS, UHIMEPNPEMAYUU UX Pe3VIbMamos.

KomOunaTopuxka

BEINYCKHUK HAYIUTCS periaTh KOMOMHATOPHBIE 337a4i Ha HAXOKIEHUE YhCIa 00bEKTOB MIIHM KOMOUHAIIHIA.
Buinycknux — nonyyum — 803MOJNCHOCMb — HAYUUMBCA  HEKOMOPbLIM — CHEYUANbHbIM — NPUEMAM — DeuleHUs]
KOMOUHAMOPHBIX 3a0aH.

Haznaonan ceomempus

Buinycknux nayuumes:

* PACNO3HABAMb HA YEePMENHCaX, PUCYHKAX, MOOEJIAX U 8 OKPYHCalouem Mupe niockue u npocmpancmeerHole
eeomempuueckue ueypol;

* pacnosHasamov pazeEéPmKU Kyoa, npsamoy201bH020 napaiieienuneod, NpasuilbHO RUPAMUObL, YUTUHOPA U
KOHyca,

* cmpoums paseépmku Kyoa u npsamoy20ibH020 napaiieienuneod;




* onpeoensimv NO JUHEUHLIM pA3Mepam pazeeépmku Quaypvl JuHelHble pasmepvl camou @ueypvl u
Haobopom,

* BLIYUCTAMD 0OLEM NPAMOY20IbHO20 NAPaieenuneod.

Buinycknux nonyuum 603mooicHocms:

* HAYuUUmMbCs BLIYUCTIAMb 00BEMbI NPOCMPAHCMBEHHLIX 2eOMEeMPUYECKUX @ueyp, COCMABIEHHbIX U3
NPAMOY20IbHBIX NAPALLENeNUneoos;

* yenyoums u pazeums npedCmagieHus 0 RPOCMpPaHCMEEHHbIX 2eOMeMPUYECKUX puaypax;

* HAYYUmMobCsi NPUMEHAMb NOHAMUE PA36EPMKU OISl GLINOJIHEHUS. NPAKMUYECKUX PACYEMOs.
I'eomempuueckue ghuzypol

Buinycknux nayuumesi:

* N0bL3068AMBCA A3LIKOM 2e0Mempull O ONUCAHUS NPEOMEMO8 OKPYHCAIOWE20 MUpa U Ux 63aUMHO20
PACNONOMNCEH UL,

* pacro3HaBaTh U H300pakaTh Ha YEPTEeKaX U PUCYHKAX reoMeTpuiecKre GUrypsl U UX KOH(UTYypanuy;

* HAXOJUTh 3HAUCHUS JUIUH JIMHEHHBIX JIEMEHTOB (PUTYp U UX OTHOIIEHHUSI, TPAlyCHYIO Mepy yrioB ot 0°
1o 180°, mpuMeHsIst onpeIeNIeH s, CBOMCTBA U TIPU3HAKU (QUTYP U UX JICMEHTOB, OTHOIIICHUS (QUTYD
(paBeHCTBO, 1O1I00ME, CHMMETPHH, TIOBOPOT, ApaJLICIIbHBINA TIEPEHOC);

* OIICPUPOBATH C HAYATHLHBIMH MTOHATHSIMH TPUTOHOMETPHH U BBITIOIHATH dJICMEHTAPHBIC OTIEpaIluy HAl
GYHKIUSIMU YTIIOB;

* pelIaTh 3aJa4M Ha JJ0Ka3aTelIbCTBO, ONMUPASCh HA N3YUYCHHBIC CBOMCTBA QUTYP U OTHOIICHHIA MEXITy HUMH
Y TIPUMCHSISI U3YUYEHHBIE METOJIbI JI0KA3aTEIIbCTB;

* pemiaTh HECIOKHBIE 337a9d Ha MIOCTPOSHHUE, IPUMEHSISI OCHOBHBIC QJITOPUTMBI IIOCTPOCHHSI C TIOMOIIIBIO
LUPKYJIS U JINHEHKY;

* pemaTh NPOCTEHINE TUTAHUMETPUYCCKHE 33]IJa4YH B IPOCTPAHCTBE.

Buinycknux nonyuum 603modchocms:

* 061a0emb Memooamu peuleHus 3a0ay Ha GblYUCTEHUs U OOKA3AMENbCMEd: MemoooM Om NPOMUBHO2O,
Memooom nooodUs, Memooom nepedbopa 8apuUanmos U MemooOM 2eOMempU4eckKux mecm modex;

* npuobpecmu onvim NPUMeHeHUs A1eedpPauiecKko20 U MmpUeoHOMempUYecKo20 annapama u uoetll 08UNCeHUs
npuU peuenuy 2eoMempuiecKux 3a0ay,

* 061a0emb MpPAOUYUOHHOU CXeMOUl peuleHus 3a0ay Ha NOCMPOEHUe C NOMOWbIO YUPKYIS U JUHEUKU:
AHAU3, NOCMPOEHUe, QOKA3AMENbCMEO U UCCIe008AHUe;

* HAYYUMbCA peuams 3a0ayu HA NOCMPOeHUe MemooOM 2e0OMEempUiecKko20 Mecma modex u MemoooM
nooobdus;

* npuobpecmu OnviM UCCIEO08AHUS CEOUCME NIAHUMEMPUYECKUX DUSYP C NOMOWBIO KOMNLIOMEPHBIX
npozpamm,

* npuobpecmu onvim 6bINOIHEHUs NpoeKkmos no memam «l eomempuueckue npeodpazoeanus Ha
nirockocmuy, «Illocmpoenue ompeskos no gopmyney.

H3mepenue zeomempuueckux eenuyun

Buinycknux nayuumes:

* UCNONIBL308AMb CEOUCMBA USMEPEHUS OUH, NAOWAOell U Y2l08 NPU PeueHUU 3a0ay Ha HAX0HcOeHue OIUHbL
ompesKa, ONUHbL OKPYHCHOCMU, ONUHbL 0Y2U OKPYIHCHOCU, 2PA0YCHOU Mepbl Yaid;

* BLIYUCTAMb NIOWAOU MPEYCONbHUKOS, NPAMOY2OIbHUKOS, NAPANIEN0epAMMO8, mpaneyull, Kpyeo8 u
cexmopos;

* BLIYUCTIAMD OUHY OKPYHCHOCTIU, OTUHY OVeU OKPYHCHOCIUL,

* BLIYUCTIAMY OJIUHBL TUHEUHBIX DNIEMEHMO08 PUeyp U UX Y2iibl, UCHONb3YS QOPMYIbl ONUHBL OKPYHCHOCU U
ONUHBL OyeU OKPYIHCHOCMU, hopMmYabl naowaoel ueyp,

* pewiams 3a0a4u HA OOKA3AMENbCMBO C UCHONb308AHUEM (OPMYTL ONUHbL OKPYICHOCMU U ONUHbL Oyeu
OKpYydHcHOCIU, (hopmyn naowaoeu ueyp,

* pewiams npaxmuieckue 3a0aiu, CA3aHHble C HAXOHCOCHUEM 2e0MeMmpUudecKux 8elutdur (UCnoab3ysa npu
He0OX00UMOCMU CNPABOYHUKU U MEeXHUYeCKUe CPpeoCmaa).

Buinycknux nonyuum 603moxcHocms HAyYUMbCA:

* GLIYUCTAMb NIOWAOU Puyp, COCMABIEHHBIX U3 08YX UlU Oojee NPIMOY20IbHUKO8, NAPANLEN02PAMMOS,
Mpey2obHUKO8, Kpyed U CeKmopa,




*  GuIYUCIAMbL  NAOWAOU  MHO2O0Y20JIbHUKO8, — UCNONb3VA  OMHOWEHUS.  PABHOBENUKOCMU U
PABHOCOCMABIEHHOCIU,

* NPUMEHAMb aNeeOpauyecKull U mpueoOHOMempUYecKull annapam u uoeu 08UNCEeHUs. NPU peueHuy 3a0ay Ha
8bIUUCTICHUE NIOWAOCT MHO20Y20IbHUKOG.

Koopounamui

Buinycknux nayuumesi:

* BBIYHCIISTh JUTMHY OTPE3Ka M0 KOOPAMHATAM €r0 KOHIIOB; BBIYHCIISATH KOOPAMHATHI CEPEANHBI OTPE3KA,

* UCTI0JIH30BATh KOOPIUHATHBIA METOJ JUIS U3yUEHHS CBOMCTB MPSIMBIX M OKPY)KHOCTEH.

Buinycknux nonyuum 603moxcHocmy:

* 0671a0eMmb KOOPOUHAMHBIM MEeMOOOM peueHus 3a0ay Ha 8bIYUCTIEHUS U OOKA3AMENbCMBA,

* npuobpecmu OnvIM UCNONLIOBAHUSL KOMALIOMEPHBIX NPOSPAMM OISl AHANUZA YACMHBIX CLYYAe8 83AUMHO20
PACNONOANCEHUSL OKPYICHOCHEN U NPSAMbLX,

* npuobpecmu onvim B6bINOJHEHUs NpPoeKmoe Ha memy «lIpumenenue KOOPOUHAMHO2O Memooda npu
peuleHuly 3a0ay Ha GbIYUCTIEHUs. U OOKA3AMETbCNEA).

COAEP/KAHUE ITPOI'PAMMABI (34uaca)
Apudmernka

HaTypaJIbeIe gyucjaa. CreneHs ¢ HAaTypaJIbHbIM I1OKa3aTCJICM.

PanmonanbHble uymnciaa. Moaynb (abcomroTHas BenuumHA) uyncia. CpaBHEHUE pPAlMOHAIBHBIX YHCEN.
Apudmernueckre AeUCTBUS ¢ pallMOHATIBHBIMU yuciiaMu. CTeneHb ¢ LeNbIM IToKa3zaTeneM. YnucinoBsle
BBIP)XEHUS, TIOPSIOK JCHCTBUI B HUX, UCIIOJIb30BaHHE CKOOOK. 3aKOHBI apH(PMETUICCKUX JICHCTBHIA
IIEPEMECTUTENBHBIN, COYETATENbHBIN, PACIIPEIEITUTEIbHBIN.

HeiictBuTenpHbie ynciaa. KBagpaTuelii kopens u3 yncia. Kopens tperbet crenenu. [lowamue o kopue
N-oti cmenenu u3 uyucna. JleWcTBUTENbHBIE YMCIa KaK OECKOHEUHbIE AecsSTHUYHble apodu. CpaBHEHUE
JeWCTBUTENBHBIX YKCell, apu(MeTHuecKkre JecTBUs HaJl HUMH. DTarbl pa3BUTHS NPEICTaBIECHUH O Yuce.
W3mepenus, npubnuxeHusi, oueHKH. Pa3mepbl 00BEKTOB OKpY)KAIOIIEro Hac Mupa (OT 3JIeMEHTapHBIX
yacTull 10 Beenennoit), IMTenbHOCTh MPOIIECCOB B OKpYKarolieM Hac mupe. [IpencTaBneHue 3aBUCUMOCTH
MeXy BeJIMYMHAMHU B BUE (popMyIl. Belaenenne MHOXKUTENS — CTENIEHU JIECATH B 3aIllMCH YKCIIa.

Anzeopa

Anzedpauueckue opoou. Apugpmemuueckue onepauuu Hao anzedopauueckumu Opooamu. byxkeenuvie
8bIpAdICEHUsT  (8blpadiceuss ¢ nepemeHHviMu). Hucnosoe 3HaueHue OYKGEHHO20 GbIPANCEHUSL.
Honycmumvle 3HaueHus nepemMeHHbIX, 6X00AWuUX 6 ancebpauveckue evipadcenus. Iloocmanoska
guipadiceHull  emecmo  nepemenHvix.  Pasencmeo  Oykeennwix  @vipadicenuti.  Toocoecmeo,
Odokazamenbcmeo mosicoecms. l[Ipeobpazosanus evlpadceHuil.

Ceoticmea cmenenell ¢ yenvim noxazamenem. Muocounenvl. Croodicenue, @vluumanue, YMHONICEHUE
MHO20UNIeH08. DOpMYIbl COKPAWEHHO20 YMHONICEHUA. K8AOpam CYMMbl U K8aopam pasHocmu, KyO
CYMMBI B Ky0 paszHocTtu. @opmyna pasrocmu keaopamos, Gopmyia CyMMbI KyOOB U Pa3HOCTH KyOOB.
Pasnooxcenue mnozounena na mnoscumenu. Keaopammuwiti mpexunen. BeineneHue mnojHoro KBajapara B
KBaJgpaTHOM TpexwieHe. Teopema Buema. Pa3znoowcenue xeadpamnoeo mpexuieHa HA JUHelHble
muodxcumenu. Muozounenvl ¢ 00nou nepemennou. Cmenenv mrHozounena. Kopeno mnozounena.

Anrebpanueckas 1poob. Cokpaienue apooeil. JlelcTBus ¢ anredGpandeckuMu ApoOsMu.
PanmonaneHble BbIpaskeHUs: W UX NpeoOpa3oBaHus. CBOWCTBa KBaJpaTHBIX KOpHEH M UX NpPUMEHEHHUE B
BBIUUCIICHUSX.

Ypasenenus u nepasencmea. Ypasunenue c oonoii nepemennoi. Kopenv ypasnenus. Jluneiinoe ypasnenue.
Ksaopamnoe ypasnenue: ¢hopmyna xopmueii xeadpammoeo ypasHenus, Pewenue payuonanvhvix
ypasHenuu. I[lpumepvl pewienus yYpasHeHUll 6bICWUX CMeneHel, Memoobl 3dMeHbl NepeMeHHOU,
DPA3NOACEHUS HA MHOHCUMETU.



VYpaBHeHUE C ABYyMs MEPEMEHHBIMU; PEILIEHUE YpaBHEHHs C JIByMs nepeMeHHbIMH. CHucTeMa ypaBHEHMIA;
peuienue cucteMel. CucrteMa JByX JIMHEWHBIX YPABHEHUI C IByMsI IEPEMEHHBIMH; PELLIEHUE MTOACTAHOBKOMN
U anreOpandecKuM CIIO)KCHHEM. YPaBHCHHE C HECKOJBKUMHU TIepeMEHHBIMU. [IpuMepsl perieHus
HEJMHENHBIX cucteM. [Ipumepsl peliennss ypaBHEHUH B LENbIX YHCIIaX.

HepaBenctBo ¢ oqHOM nepemeHHOM. Pemienne HepaBeHCTBA. JIMHENHBIE HEPABEHCTBA C OJTHOM NTEPEMEHHOMN
u ux cuctembl. KBagpatHele HepaBeHCTBa. [Ipumepul peuierus OpoOHO-TUHEIHbIX HePABEeHCMS.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[oKazamenbcmeo Yuciosvlx u aneedpauieckux HepageHcma.
Ilepexox oT ciaoBecHOW (POPMYJUPOBKH COOTHOLWIEHMH MEXKIAYy BeJIMYMHAMH aJredpamveckoii.
PemeHue TeKCTOBBIX 3324 ajIre0panv4ecKuM crnocooom.

YucaoBble nociegoBareabHocT. [loHsTHe mocnegoBarenbHOCTH. ApudMeTudeckas U reoMeTpuyecKas
nporpeccuu. ®opmynbl 001Iero WwieHa apu(PMETHISCKOM U T€OMETPUIECKON POTPECCHil, CYMMBI MEPBBIX
HECKOJIbKUX YICHOB apu(PMETHYECKON U TEOMETPUUYECKON MPOrpecCcuil.

Yucuaosbie pyakuuu. [Honstue Gpynxnun. Obnacts onpeaenenus pyHkunu. CriocoObl 3aqanus GyHKINH.
I'paduk dyHkuu, Bo3pactanue M yoObiBaHHE (PYHKIIMH, HauOOJbIIee U HaMEHbIIee 3HAUCHUS (PYHKIIHUH,
HyH (QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA. UTeHHE rpaduKoB (PYHKIHIA.

OyHKIMK, OMHCHIBAIOUINE MPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHYIO 3aBUCHMOCTH, HX TpaduKu.
Jluneitnas dyHKIUsA, ee TpaduK, TEOMETPUUECKUN CMBICT KoddduimeHnToB. ['unepbona. Ksagpatuunas
¢bynkus, ee rpaduk, napadona. KoopauHaTsl BepHIMHbI 1apadoiibl, OCh cuMMeTpun. CmenenHvle (hyHKyuu
¢ HamypanbHuIM nokazamenem, ux epaguxu. I'paduxu GyHKIMIA: KOPEHb KBAIPATHBIN, KOPEHb KYOHMUECKUH,
Moayib. Mcnons3oBanue rpadukoB GyHKIUHN AJIs peLIeHHs] YPAaBHEHU U CUCTEM.

[Tpumepsl rpaduyeckux 3aBUCHMOCTEH, OTPaKAIOIIMX pealbHbIE MPOIECCHl: KoleOaHue, MOKa3aTeIbHbINA
POCT; uucnosvle hynKyuu, onucvliéaoujue 3mu npoyeccsl.

[MapannensHpIii nepeHoC TpaguKOB BOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO OCell.

Koopaunartel. M300pakeHne yucen TOYKaMHU KOOPAMHATHOM MpsMON. I'eoMeTpuyecKkuil CMBICT MOAYIs
yuciaa. YuciaoBble NPOMEKYTKH: HMHTEPBAN, OTPE30K, Jyd. Dopmyra paccmosiHus MedxHcoy mouKamu
KOOPOUHAMHOU NPAMOU.
JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH; KOOPAMHATHI ToukHu. KoopauHatel cepeaunnsl oTpeska. Dopmyia
pacCTOsIHUS MEXAY JIByMsl TOUYKaMHU IJIOCKOCTH. YpaBHEHUE MPSMOHM, YIIoBOM KO3()PHUIMEHT MpsMoii,
YCIIOBHE MapaJljIeIbHOCTH NPSIMbIX. YpaBHEHUE OKPYKHOCTU C LIEHTPOM B Hadajle KOOPJIMHAT U 8 /110001
3a0aHHOU MmouKe.
I'padnueckas mHTEprpeTanys ypaBHEHUH C JByMS NEPEMEHHBIMM U UX CHUCTEM, HEPAaBEHCTB C JIBYMS
MEPEMEHHBIMH U UX CHCTEM.

I'eomerpus

HagaabHble NOHATHSA H TEOpEMbI T€OMETPUMA.

Bo3HUKHOBEHHE T€OMETPUN U3 MPAKTHKU.

I'eomerpuueckue Gurypsl u Tena. PaBeHCTBO B TeOMETPHH.

Touka, psiMast ¥ MIIOCKOCT.

IToHsATHE O TEOMETPUUECKOM MECTE TOYEK.

Paccrosinue. Otpe3ok, nyd. Jlomanas.

VYron. Ilpsmoit yron. Octpble u Tynble yriabl. BepTukanbHble U cMeXHBIE YIUIbl. buccexkrpuca yria u ee
CBOMCTBA.

[TapannenpHble U nepecekaroniyecs npsmsie. [lepneHauKyIIpHOCTh MPSAMBIX. T€OpEMBI 0 MapallIeIbHOCTH
U TePIEeHANKYISIPHOCTH NPpsAMbIX. CBONCTBO CEpeIMHHOrO MEpHeHAuKysIpa K oTpe3ky. [lepnenaukymnsap u
HaKJIOHHAs K NpsaMoid. MHOTOYTronbHUKHA. OKPYKHOCTb U KPYT.

TpeyroabHuk. [IpsMoyronbHbIE, OCTPOYTOJBHBIE, U TYINOYTOJbHBIE TPEYTOJIBHUKHU. BpicoTa, MennaHna,
OuccekTpuca, CpedHssi JHMHUS TPEYrolbHUKA. PaBHOOeNpeHHBIE M PAaBHOCTOPOHHUE TPEYTOJIbHUKY;
CBOMWCTBA U IPU3HAKU PABHOOEAPEHHOIO TPEYT OJILHUKA.

IIpu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyronpHuka. Cymma yriioB TpeyroibHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA. 3aBUCUMOCTb MEXKY BEJIMUYNHAM CTOPOH U YIJIOB TPEYTOJIbHHKA.

Teopema ®aneca. [Tonobue TpeyronbHUKOB; K03 duuueHT nmoxodust. [IpusHaku mogodust TpeyroabHUKOB.



Teopema Iludaropa. IlpuzHaku paBeHCTBAa HPSAMOYTOJNBHBIX TPEyroJbHUKOB. CHHYC, KOCHHYC, TaHTCHC,
KOTaHT'€HC OCTPOro yriia MpsIMOYTrOJbLHOIO TpeyrojibHUKa U yrioB oT 0° go 180°; mpuBeneHHEe K OCTpOMY
yriay. Pemenue npsMoyroiabHbIX TPeyrojbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. POpPMYJIBL,
CBA3BIBAIOLME CHUHYC, KOCMHYC, TAHIE€HC, KOTAaHIE€HC OJHOrO0 M TOro ke yria. Teopema KOCUHYCOB HU
TEOpeMa CUHYCOB; IIPUMEPBI UX IPUMEHEHMS JIJ1s1 BBIYMCIICHUS JIEMEHTOB TPEYTOJIbHUKA.

3ameuaTesbHbIE TOUYKH TPEYTOJbHUKA: TOYKHU MEPEeCeYeHHs] CepeIMHHBIX MEepPIEeHINKYIIPOB, OHCCEKTPUC,
MeIUaH.

Yeroipexyroiabuuk. [lapamienorpamm, ero cBoiictBa u mnpusHaku. [IpsMoyronbHHK, KBagpar, poMO, ux
CBOWCTBA U pU3HAKU. Tpanenus, cpeHss JIMHUS Tpareunuu; paBHOOEIPEHHAs TPaeIHs.

MHOFO)’I‘OJILHI/IKI(I. BBIHYKJ'IBIG MHOT'OYI'OJIbHHUKH. CYMMa YIJI0B BBITYKJIOT'O MHOI'OYT'OJIbHUKA. Brmmcannsie
1 OIIMCAaHHBIC MHOT'OYT'OJIbHUKH. HpaBI/IHLHHe MHOT'OYT'OJIbHUKH.

OxpyxHocts u kpyr. Llentp, pammyc, muamerp. [yra, xopma. Cektop, cermeHT. LleHTpayibHBIN,
BIMCAHHBIA YTOJI; BEJIMYMHA BIHCAHHOTO yria. B3amMHOE pacrosioKeHHue MPSAMOU U OKPYKHOCTH, 08YX
oxpyacnocmeti. KacarenpHasi U ceKyiasi K OKpY>KHOCTH, pAaBEHCTBO KacaTelIbHbBIX, IPOBEACHHBIX U3 OJHOU
TOUKHU. Mempuueckue cOomnouweHus: 8 OKPYHCHOCMU: CEOUCMEA CEKYUUX, KACAMENbHbIX, XOPO.

OKp}I)KHOCTB, BIIMCAaHHAA B TPCYI'OJIbHUK, U OKPYKHOCTBH, OIIMCAHHAsI OKOJIO TPECYI'OJIbHUKA. Bnucannbie u
OIMMCAHHBIC YCTBIPCXYI'OJIbHHUKH. Bnucannvie u onucannuole OKPYIHCHOCMU NPABUSIBHOCO MHO20)Y20/IbHUKA.

I/I3Mepe1me reOMETpUH4YC€CKHUX BCJIUYHH. I[JII/IHa OTpPEC3Ka. HJ’II/IHa HOMaHOﬁ, NEpUMETP MHOTOYT'OJIbHUKA.

PaccrosiHne or TOukM 10 mpsmoil. PaccrosHuMe MexIy mapajulesIbHbIMU HPsSMBIMU. J[JIMHA OKpY>KHOCTH,
yucno [; ymHa nyru. Benmnuuna yria. I'pagycHas Mepa yria, COOTBETCTBHE MEXAY BEJIMYMHOM yria U
JUIMHOW JTyTY OKPY’KHOCTH.

[TonsaTHe 0 momanu mMIockux Guryp. PaBHococTaBieHHbIE U paBHOBEITUKUE (PUTYPBHI.

[Tnomanpy npsimoyronbHuka. [lnomaap mapaiienorpamma, TpeYroibHHUKAa M Tpamneuuu (OCHOBHbBIE
¢dopmyibl). PopMyIbl, BEIpaKaroUIMe MJIOLIAlb TPEYTroJbHUKA: Yepe3 JBE CTOPOHBI U Yroj MEXIY HUMH,
uepez nepumemp u paouyc 6NUCAHHOU OKpydlcHocmu, opmyna Iepona. Ilnowaosb uemvipexyeonrbHuka.
[Inomane Kpyra u miIomaas CEKTopa.

CBsi3b MEXy TUIOMIAISIMU TIOJIOOHBIX QUTYP.

Inemenmul 102UKU, KOMOUHAMOPUKU,
CIamucmuKu u meopuu 6epoamnocmeil

Joxa3aTeabcTBo. OnpeaeneHus, A0Ka3aTeNbCcTBa, aKCHOMBI M TEOPEMBI; CIeACTBUs. Heobxooumvie u
oocmamounvie ycnosus. Konrpnpumep. JlokasarenasbcTBo oT npotuBHoro. Ipsmas u oOpaTHas TeopeMsl.
Ionuamue 06 akxcuomamuke u aKCUOMAMUYECKOM nocmpoeruu 2eomempuu. Ilamulii nocmynam Jéxkauoa u
€20 UCMOpUs.

MHoskecTBa 1 KOMOMHATOPUKA. MHodxcecmso. Dnemenm MHodcecmaa, noomHodxcecmeo. Obveounenue u
nepeceuenue mHoxcecms. [uacpammol Juinepa.
[Tpumeps! penieHrss KOMOMHATOPHBIX 3a/1a4: epedop BapUaHTOB, MPABUIIO YMHOKEHUS.

CraTucTuyeckue AaHHble. [IpencraBieHune AaHHBIX B BHAE TaOmul, auarpamM, rpadukos. CpeaHue
pe3yabTaToB U3MepeHui. [IoHsATHE O CTATUCTHYECKOM BBIBOJIE HA OCHOBE BBIOOPKHU.
[TonsiTre ¥ MpUMEpPHI CITyYalHBIX COOBITHIA.

BepositHocTh. YacToTa cOOBITHS, BEpOSTHOCTh. PAaBHOBO3MOKHBIE COOBITHS U MOACUYET UX BEPOSTHOCTH.
[IpencraBieHne o reoMeTpUUYECKONH BEPOSATHOCTH.

HNToroBplii KOHTPOJIbLHBIN TECT.
[Iporpamma 3J1€KTUBHOTO Kypca COJEPKHUT TPU MOIYJIS:
«Anzeopan(l u 2 wacmu), «l' eomempuan(lu 2 wacmu), «Peanvnas mamemamuxay.



B moayJsie «Aaredpa» oTpabaTbIBaroTCS HAaBBIKH pelieHus anredpandyeckux 3aganuit 1 yactu KUM
OI'D. D10 3amaHus ¢ BBIOOPOM OJHOTO OTBETA M3 YETHIPEX IPEUIOKEHHBIX BapUaHTOB, C KPAaTKUM
OTBETOM M Ha COOTHECEHME, C 3alUChIO pelieHus. B 3Tom Oiioke mpoBepsercs BiaJeHUE OCHOBHBIMU
QIrOPUTMaMH, 3HaHME M IIOHUMAaHME KJIIOYEBBIX 3JEMEHTOB COZAEp)KaHUS (MAaTEeMaTUYECKUX IOHATH,
UX  CBOMCTB, NPHUEMOB pEIICHHsA 3aJa4 U Ip.), YMEHHUE IOJb30BaThCS MATEMaTUYECKOW 3aIlUChIO,
IPUMEHATh 3HAHMS K PELICHUI0 MaTeMaTH4YeCKMX 3aJad, He CBOJAIIMECS K IMPAMOMY IPUMEHEHHUIO
aJIropuTM™Ma.
3ajaHys 2 yacTU HaIpaBJeHbl HA IPOBEPKY BJIaJEHUS MAaTepHaJOM Ha IMOBBILIEHHOM YypoBHe. Mx
Ha3zHaueHue — AudQepeHInpoBaTh XOPOILIO YCIIEBAIONINX IKOJIBHUKOB MO0 YPOBHSAM IOATOTOBKH, BBISIBUTD
HauOoyiee MOJrOTOBJICHHYI0 4YacTh BBIIYCKHMKOB, COCTaBJSIOIIYH0 IOTEHUUAIbHBIA KOHTHUHIEHT
OpOoQMIBHBIX KJIACCOB. OJTH YaCTH COJEpXKAaT 3aJaHHs TOBBIILIEHHOTO YPOBHS CIOXHOCTH, KOTOpBIE
HalpaBJIeHbl HA IPOBEPKY TAKUX KAYECTB MAaTEMAaTUYECKOM MOANOTOBKH BBITYCKHUKOB, KaK:
- YBepeHHOE BIajieHUuEe (HOPMAIbHO-ONIEPATUBHBIM AITeOpandecKiM anmnapaTom;
- yMEHUE peIIUTh IUIAHUMETPUUYECKYI0 3ajady, IpPUMEHSAS pas3iIMyHble TEOPETUUYECKUE 3HAHMS
Kypca reOMeTpHH;
- yMEHUE pEIIUTh KOMIUIEKCHYIO 3ajlauy, BKJIIOYAIOUIYI0 B ce0s 3HaHUsS U3 Pa3HbBIX TEM Kypca;
- YMEHHE MaTeMaTH4YeCKH I'PaMOTHO M SICHO 3alMcaTh PELICHHE, IPUBOJS MPU 3TOM HEOOXOIUMBIE
HOSICHEHUs U 00OCHOBAHUS;
- BIIJICHUE IIHUPOKUM CIIEKTPOM IIPHEMOB B CIIOCOOOB PACCYKICHHH.

Monayab «I'eomerpus» comepxut reomerpuueckue 3amaun 1 gactu KMM OI'D. B stom OGnoke
IIOBTOPSAIOTCS. OCHOBHBIE F€OMETPUUECKUE CBEJICHHS, U OTPadaThIBAECTCS HABBIK PELICHUS I'€OMETPUUYECKUX
3ajad.
3ajaHus 4YacTH 2 HaNpaBl€Hbl HA IPOBEPKY YMEHHs pellaTh IUIAHMMETPUUYECKYIO 3ajady, NpUMEHss
pa3iaMyYHble TEOPETHUYECKHE 3HaHUS Kypca T'€OMETPHM; YMEHMsI MaTeMaTHYeCKd TPaMOTHO U SICHO
3alMCBIBaTh pellleHHe, IPUBOJIS MPU 3TOM HEOOXOIUMBbIE MOSICHEHNUS U 000CHOBAHUS; BIIAJCHNUE IIUPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUN.

Moayabs «PeanbHasi maremaTumka» cojepxkuT 3agaud 1 vactu KM  OI'D. [IpakTuxo-
OPHUEHTHUPOBAHHBIC 3aJaHUs [TOAUYEPKUBAIOT BAXKHOCTh OCBOCHHS TAKUX MAaTEMAaTUYECKUX KOMIIETEHLIUN, KaK
YMEHHE MPUMEHSATH 3aJaHHsI B IPAKTUYECKON KU3HU U B CMEKHBIX 00JIACTAX.

HTorosoe 3ansaTue npeamnojgaract MmpoBEACHUEC KOHTPOJbLHOI'0 TECTa II0 MaTrcpuaiaM B (i)opMe
OI'D.

MeToanyeckuii KOMMeHTApPHUii. DJIEKTUBHBIE 3aHATHUS M0 KAXJIOU TeMe 1esiecoo0pa3Ho pa30uBaTh
Ha Jtanbl (Onoku). Kaxknas Tema HauMHaeTcs ¢ MOBTOPEHHS OCHOBHBIX TeopeM U GopMyls, a Takke
pPacCMOTPEHHS HOBBIX, HE BXOJSIIMX B OCHOBHYIO IPOTpaMMy, HO HEOOXOAUMBIX MPU PEIICHUH psijlia
3a7lay Ha 5K3aMmeHe. Bpimensiercs mepBblil 010k «OCHOBHBIE cBeAeHHUS». [l KOHOMHH BpeMeHH
UCIONB3YIOTCA TaOdMIbl (pa3aTOuHbIM MaTepuan) ¢ (opMylaMH M PUCYHKAMH, ONOpHBIE IUIAKATHI,
cranoBas Mpe3eHTALMS.

Bropoii 650k «Pemaem BMecTe» mpeanosnaraeT pa3doop peleHHi OMOpHBIX JEMOHCTPAILlMOHHBIX
3a/la4y, HCIOJIb3YIOIIMX OCHOBHBIE TeOpeMbl W (HOPMYINbI JaHHOTO pasfiela U pellaeMble pa3HbIMU
crioco0aMu, MOBTOPSIETCS aJTOPUTM pELISHHUs 3a/1ad 10 TeMe. YUHUTEeNIeM YJENsSeTCsl Cephbe3HOe BHHUMaHUE
pa3z0opy TUMUYHBIX OIIMOOK B XOJ1€ PEIICHUs 3a/laHus, a TAaKXKe 3allMCH OTBETA B AK3aMEHAI[MOHHBIN OJaHK.
Pemratorcst 3amanust u3 4actu | SK3aMEHAMOHHOW palbOThI C BBIOOPOM OJHOIO OTBETa M3  UYETBIPEX
MPEIJIOKEHHBIX BapUaHTOB, C KpPaTKUM OTBETOM U HA YCTAaHOBJIEHHE COOTBETCTBUA MEXKIY
00BEKTaMHU JIBYX MHOXKECTB.

3aHsATHE MPOJOJIKAETCS PEIIEHUEM 3aJad IpyNIaMu U CaMOCTOSTENBHBIM pelIeHHEeM. JTO OJIOKH
«Pemaem B rpynmax» u «Pemaem camu». B xone pemeHus 3amad peKOMEHIYETCsl NMPUIEPKUBATHCS
npuHiuna «OT IpOCTOro K CI0KHOMY» IO PYKOBOJICTBOM YUHUTEIISL.

Yyutenb MOXET CIUIAaHMPOBAaTh YPOKM TMAapHOM paboThl, TA€ Yydalluecs TOTOBATCS K
CaMOCTOSITEIHHOW M KOHTPOJBHOM padoTe, 3a4eTy, 3alIuTe MPOeKTa.



Yuureno HE0OXOAUMO MOOMIPATH CTPEMIJICHUE YdaIMXcsl paboTaTh B MHAMBHIYATbHOM PEKUME.
Ha Bcex Tunax 3aHATHI y4uTeNnio cleAyeT MOAJAEP>KMBAaTh AKTHUBHBIA JUANOr C y4YallUMHUCA. YUUTENb
CHCTEMATUYEeCKH OCYLIECTBISET MOHHMTOPUHT JOCTH)KEHHUS O0S3aTeNbHBIX pE3yJbTaToB OOYy4YCHHS,
CBOEBPEMEHHO OCYIIECTBIISIET KOPPEKIIMIO 3HAHUM ydaluxcs.

Annapam Koumpona.

B npomecce ocBoeHHs yyalIMMHCS KaXIOTO MOAYJS Kypca NpPeIyCMOTPEHO IpPOBEACHUE
TPEHHUPOBOUYHBIX TECTOB M CaMOCTOATENBHBIX PA0OT, MO3BOJISIOLUINX MPOBOAUTH TEKYIIMNA U TEMaTHYECKHMA
KOHTPOJIb 3HAHUI M yMEHUH ydammxcsa. B koHIle M3ydeHUs Kypca MPOBOJIUTCS UTOTOBasi KOHTPOJIbHAs
paborta.

TpeHupoBOYHBIE TECTHI U CAMOCTOSITENIbHBIE Pa0OThI, HAIIEJIEHHbIE Ha IPOBEPKY 3HAHHI OCHOBHBIX
TEOPETUYECKUX CBEJIECHUM, OLICHWBAIOTCS  «3auT€HO» (IpU YCIOBUM BBIIIOJIHEHUUM He MeHee 75%
MpEIJIOKEHHBIX 3a/laHui) WM «He 3auTeHo». MToroBas KOHTpoJibHAs paboTa COCTaBISIETCA IO
matepuaiam B ¢opme OI'D. Ilpu cocraBieHHH pabOTHI YYUTENIb MOXET UCIOJIB30BAaTh MaTEpHUAIbl H3
CIHCKA JINTEPATYPhl, PEKOMEHI0BAHHBIE JUI OpraHU3aluu NoaroToBku Kk OI'D.

OcylecTBiIeHUE KOPPEKIUM 3HAHUM ydaluxcs MPOBOJUTCS HA OCHOBAaHUM MOHUTOPUHIA
OTCJIC)KUBAHUS PE3YNbTaTOB OOyueHus. B TedeHwe M3ydeHHsS AAHHOTO AJIEKTHMBHOIO Kypca 3amoiHSETCS
TabIuUIa, B KOTOPOH COAEPIKATCS Pe3yNIbTaThl BBITOJHEHHUS TECTOB U CAMOCTOSITENbHBIX padoT. [IpumepHsIii
BapHAaHT 3arO0JHEHUsI TaOJIUIIbI U KpaTKue 0003HaYeHUsI IPEATIOKEHbI HiKe (Tadnuua 1).

Tabmuna 1.
Pe3yabTaThl BHINOJIHEHHS TECTOB H CAMOCTOSITEIbHBIX PadoT yyamuxces 9 kiacca npu
U3y4YeHHUH JIEKTUBHOI0 Kypca
«MaTtemaTnka: moaroroska k OI'9»

Crmc ConeprxkaHue MPOBEPOUYHBIX padbOT
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3a BBIMOJIHEHHE TeCTa OOYYAIONIUICS IMOJIy9aeT YMCIIO MPOICHTOB, IMOJy9aeMOe JCIICHUEM BEPHO
BBHITIOJTHEHHBIX 33/IaHUN HA YHUCIIO BCEX 3aJlaHuil, yMHOKkeHHOe Ha 100%.
MOHHTOPHHT OTCIICKUBAHUS PE3yIbTATOB 00YUICHHUS MTO3BOJISICT CBOCBPEMEHHO BBISIBHTH
«3anaaoire» TeMbI Kypca, TPOBECTH KOPPEKIIUIO U 0Ka3aTh WHANBUIYAIbHYIO TIOMOIIb YYaITUMCS.
YueOHO- TEeMAaTHYECKHH IJIaH

Ne Ha3Banue (Tembl) MOayJIst KoanuecTBO N3 Hux
1acoB TEOpHs | TMpPaKTHKa
1. Anrebpanueckue 3a1aHus 0a30BOT0 YPOBHS 13 7 6
2. ['eomeTpuueckue 3agaun 6a30BOr0 ypOBHS 6 3 3
3. PeanbHas maremaTuka 6 4 2




4, 3aaHus IOBBIIEHHOTO YPOBHS CJI0KHOCTH 6 4

HroroBoe 3aHsaTHE 3 -
O0111ee KOJIMYECTBO YacOB 34 18 16
Monayab 1. Anzedpauueckue 3a0anusn 6a306020 yposHs.

BBenenue: nenb U coluepiKaHHE BJIEKTUBHOTO Kypca, (opmbl KOHTposs. OOBIKHOBEHHBIE U
necsituunbie 1poou. CtannapTHeIN By yucia. OKpyriieHHe U CpaBHEHHE YUCell. byKBEHHBIC BBIPAKEHUS.
Ob6nacts gomycTUMbIX 3HaueHWil. @opmynbl. CTeneHb ¢ LETbIM  MOKa3aTeleM. MHOrOuJIeHbI.
[IpeoOpa3oBanue BeIpakeHUH. Pa3nojkeHHMe MHOTOWIEHOB HAa MHOXHUTENH. AJreOpandeckue aApoOH.
Coxkpaienue anredpanueckux apooeit. [IpeoOpazoBanus panroHanbHbIX BelpaxkeHuil. KBagpaTHbie KOpHU.
JIuneitnble u kBagpaTHele ypaBHeHus. CucteMbl ypaBHeHUH. HepaBeHCTBa ¢ 0JJHOM NTEPEMEHHON U CUCTEMBI
HepaBeHCTB. PemieHune kBaapaTHBIX HepaBeHCTB. [locnemoBaTenbHOCTHM M mporpeccud. PexkyppeHTHbIe
(dbopMyIibl. 3a/1a4u, pelraeMple ¢ IOMOIIBIO TPOTPECCHH.

Uucna Ha koopAauHaTHOU mpsimMoi. [IpencraBienue perieHnii HEPAaBEHCTB U MX CHUCTEM Ha KOOPAMHATHOM
npsamoii. Oyakimu u rpadukn. OCOOSHHOCTH PACIONOKEHUS B KOOPAWHATHOW TUIOCKOCTH TpaduKOB
HEKOTOPBIX (PYHKIMI B 3aBUCMMOCTH OT 3HAYEHHS IapaMeTpOB, BXOAAIUX B (OpMYIbl. 3aBUCHMOCTh
MEXy BEIIMYNHAMU.

Moayvab 2. I'eomempuueckue 3a0auu 6a306020 yposHs.

TpeyroanHKH, YCTBIPCXYI'OJIbHUKHU. PaBenctBo TPEYIroOJIbHUKOB, HO,Z[O6I/IG. CDOpMy.TILI iomaau.
HpOHOpHI/IOHaHLHLIC OTPC3KHU. OKp}I)KHOCTI/I. Vrael: BOUCaHHbBIC U HCHTPAJIbHBIC.

Monyas 3. Peanvnaa mamemamuxa.

IIpouenter. CocTaBieHME MaTeMaTH4YECKOW MOZEIM IO YCJIOBHIO 3aJadu. TeKCTOBbIE 3ajauyd Ha
[IpaKTU4eCKUi pacueT. YreHue rpa@ukoB U AuarpaMMm. JJI€MEHTbl KOMOMHATOPUKHU, CTATUCTUKU U TEOPUU
BEPOSATHOCTEN. BrIpaskeHne BeTMUUHBI U3 POPMYIIBI.

3aoanus noeviueHH020 YyPOGHA CNLONCHOCHIU.

ITpeoOpa3oBanus anreOpanyeckux BBIpAKEHUH. YpaBHEHUs, HEPABEHCTBA, CUCTeMBl. MccnenoBanue
¢byHkuu u noctpoeHue rpadpuka. Kycouno-zamanuesle @yHkuuu. IloctpoeHue rpadukoB ¢ MoOIyJEM.
3amaun Ha JABIDKEHHE. 3a/laud Ha cMecH, cIulaBbl. CIIOXKHBIE NMPOLEHTHI. 3aa4ll Ha COBMECTHYIO PaboTy.
3ajaHus ¢ mapaMeTpoM: HccienoBaHue rpadukoB (YHKIUH, pElIEeHWE ypaBHEHUH U HEPABEHCTB C
IapaMeTpoM. 3HAKM KOpPHEH KBaJIpaTHOIrO TpexwieHa. PacrosokeHne KOpHEW KBaJpaTHOIO TPEXUJIEHA.
[MTapamertpsr &, b, C ¥ KOpHM KBaAPaTHOTO TpexwieHa. [ 'eoMeTpruecKue 3a/1a4u.

Hmozosoe 3anamue. 11poBeieHnE UTOTOBOIO KOHTPOJIBHOTO TECTA



Kane}mapno-TeMaaneCKoe IJIAHUPOBAHHUE

A Hata
3aH Tewma 3ansaTHA
ST Teme [1nan (OF)§)
Monayasb 1. AnredOpanyeckne 3aganus 6a3oBoro yposHs (13 yacoB)
Botuucnenus (2 uaca)
1 1 OOBIKHOBEHHBIE U JIECITHYHBIC ApoOu. CTaHTapPTHBINA BH]T 2.09
qHCIIa.
2 2 Tpenuposounsvie sapuarnmol. CamocmosmenvHas paboma. 9.09
Ypasnuenus u nepasencmea (3 uaca)
3 1 JluHeliHbIC ¥ KBaJIpaTHBIC YPABHEHUSI. 16.09
4 2 JluneliHble U KBapaTHbIC HepaBeHCTBA. CHCTEMbI HEPABEHCTB. 23.09
5 3 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma. 30.09
Koopounamnas npamas. I'pagpuxu (3 uaca)
6 1 Uucna Ha koopauHaTHOM npsimoid. [IpencraBnenue pemeHuit 7.10
HEPABEHCTB U MX CHCTEM Ha KOOPJIWHATHOM MPSIMOIA.
7 1 I'paduxm GyHKIMIA 1 MX CBOHCTBA. 14.10
8 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma. 21.10
Anzebpauueckue eviparxcenus(2 yaca)
9 1 MHuorounensl. Anredpandeckue 1podu, creneHu. Jlonycrumblie 11.11
3HAYCHUs TICPEMCHHOIA.
10 2 Tpenuposounsvie sapuanmol. Camocmosmenvhas paboma. 18.11
Iocneooeamenvnocmu (2 uaca)
11 1 Yucnossle nocaenoBaTesnbHOCTH. [Iporpeccun. 25.11
12 2 Tpenuposounwvie sapuarnmol. Camocmosimenvras paboma. 212
13 1 Obobwarowuii mecm mooyis «Aneebpar» 6a306020 yposHsi. 9.12
Mopnyas 2. I'eomerpuyeckue 3axaun 0a30B0ro yposHsi (6 4acoB)
Iloocuem y2noe(2 uaca)
14 1 TpeyronbHukK. YeTblpexyroabHUK. OKpyKHOCTB. 16.12
15 2 Tpenuposounwvie sapuarnmol. Camocmosimenvras paboma. 23.12
Ilnowaou guzyp (2 uaca)
16 1 YetpipexyroabHUKU. TpeyronbHuk. OKpY>KHOCTb U KPYT. 13.01
17 2 Tpenuposounvie sapuanmol. Camocmosmenvras paboma. 20.01
Buvioop eepnuvix ymeepxrcoenuii(1 vac)
18 1 TpeHnpoBOYHBIC 3aJaHUS. 27.01
19 1 Oboowarowuii mecm mooyns «I eomempusy 6a308020 yposHs. 3.02
Monayas 3. PeasbHasi maTemaTuka (6 yacoB)
I'pacdhuku u ouacpammot. Tekcmoeswie 3a0auu (3 uaca)
20 1 Urenue rpad)MKoOB U AUAarpaMM. 10. 02
21 2 TexcToBble 3a/jaul HA MPAKTUYECKUN pacyer. 17.02
22 3 Tpenuposounvle sapuanmol. Camocmosmenvhas paboma. 3.03
Peanvnaa nnanumempusn. Teopus eéepoamnocmeii (2 uaca)
23 1 Pemenue 3amay npakTHYECKON HAIPABICHHOCTH. 17.03
24 2 DJIeMEHTHl KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEH. 31.03
25 1 Obobwarowuti mecm mooyns « Peanvras mamemamuxay. 7.04
Monayasb 1 u 2. 3ajaHusl NOBBLINIEHHOT0 YPOBHS CJIOKHOCTH (6 4yacoB)




Ne

No 3ansTust B Hara

3aH Tema 3aHsaTHA

AT Teme IInan dakT

26 1 ITpeoOpa3oBanus anreOpanvdeckux BHIPAKECHHM. 14.04

27 2 VYpaBHeHUs, HEPaBEHCTBA, CHCTEMBI. 21.04

28 3 Hccnenoanue GpyHKImu U moctpoeHue rpaduka. 3agaHus ¢ 28.04

apaMeTPOM.

29 4 TekcToBbIC 33/1a4H. 5.05

30 ['eomeTpuyeckue 3amaun 12.05

31 ['eomeTpuyeckue 3amaun 21.05
HNTorosoe 3ansaTue (3uaca) 26.05

32- 1-3 Hmoeosuvlii mecm 26.05

35
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