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IHosicHuTEeIbHAA 3aIIUCKA

JlaHHas mporpamma 3JIEKTUBHOIO Kypca NpeJHa3HaueHa i oOydarommxcs 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 3a KypC OCHOBHOW MIKOJBI M MPEIyCMaTPUBACT UX MOATOTOBKY K JalbHEHIIEMY OOyYeHHIO 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 COJEPKaHUEM OCHOBHBIX IPOrpamMM Kypca MaTEMaTHUKU
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.
OnexTuBHbIN Kypc «M30paHHbIe BONPOCH MAaTEMaTHKW» ITO3BOJIUT CUCTEMATH3UPOBATh U YTIIyOUTh 3HAHUS
yyaliuxcs IO Ppas3IUyYHbIM pasjelaM Kypca MaTeMaTHMKH OCHOBHOM IIKOJIBI (apudmeruke, aireodpe,
CTaTUCTUKE M TEOPUM BEPOSATHOCTEW, TreoMeTpuu). B maHHOM Kypce Takke paccMaTpUBaIOTCA
HECTaHJAPTHBIC 3aJ]aHUs, BBIXOAAIIME 32 PaMKH HIKOJIBHON Mporpammsl (rpaguku ¢ MoJyJieM, KyCOYHO-
3aJlaHHble (PYHKIUH, peIeHHE HECTaHAAPTHBIX YPaBHEHUI U HEPABEHCTB U JIp.). 3HaHUE 3TOr0 MaTepuaia u
YMEHHUE €ro MPUMEHSTh B MPAKTUYECKOH NEeATEIbHOCTH MO3BOJMUT HIKOJIbHHUKAM pellaTh 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 HUJIESIMM U METOJIaMH, PaCILIMPUTh IIpeJICTaBlIeHHE 00 N3y4yaeMOM B
OCHOBHOM Kypce MaTepuale, a INIaBHOE, paCCMOTPETh HHTEPECHBIE 3a0a4H.

OTOT Kypc NpeajaraeT ydalMMcs 3HAaKOMCTBO C MaTeMAaTHMKOM Kak ¢ OOLIEKYJIbTYpPHOW LIEHHOCTbIO,
BbIPa0OTKOW MOHMMAHHSA UMHU TOTO, YTO MaTeMaTHKa SIBISETCS MHCTPYMEHTOM I1O3HAHUS OKPYKAIOILEro
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 pa3BUBAIOTCA MHTEPECHl YUEHUKA K JaHHOMY IPEAMETY, TO B MaTeMaTHKE SKBUBAJICHTOM
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 3/1€KTHMBHOIO Kypca: cHCTeMaTH3alMs 3HAaHUM M CIOCOOOB JESTENbHOCTH Yy4allluXcs 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
npoduio(pu He0OOXO0IUMOCTH).

3agaum Kypcea:

obyuarowue: (popmuposarue nosnasamenvuuvix u noeudeckux YVJI)
—  @opmupoBanue "6a3pl 3HaHUN" MO anredpe, reOMETPUU U pealbHON MaTeMaTuKe, MO3BOJISIOIIEH
OecCrpensaTCTBEHHO ONEPHUPOBATH MATEMATHIECKUM MAaTePHAIOM BHE 3aBUCHMOCTH OT CIIoco0a
MPOBEPKH 3HAHUI.

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.

pazsusarowue: (hopmuposanue pecyramuenvix 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 TTOCIIET0BATEILHOCTH TPOMEXYTOUHBIX
1eJel ¢ y4eToM KOHEYHOT'0 pe3yiibTaTa; COCTaBJICHHUE IIJIaHa U [10CIIe10BaTEIbHOCTH JeHCTBUN;

® KOHTPO.Jb B (popMe cimyeHus crnocoda JelcTBUS U €ro pe3ysibTaTa ¢ 3aJaHHBIM ATAJIOHOM C LIEJIbI0
OOHapyXeHMs OTKJIOHEHUH U OTJIIMYUM OT HTAJIOHA;

® OIEHKA - BBIACICHUEC U OCO3HAHME YYaAlIUMCsI TOTO, UTO Y>K€ 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. €. YCTAHOBJICHHUIO YYAIIUMKCS CBSI3H MEXY LIEIbI0 y4eOHOU e TeIbHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yJIbTaTOM-TIPOAYKTOM YYCHUS, IOOYXIAIOIIMM
JIeSTEIILHOCTD, ¥ TEM, PaJId Yero OHA OCYIIECTBISICTCS,, CAMOOPTaHU3AIIHSL.

DyHKIMH Kypca

®  OpHEHTAlHs Ha COBEPIICHCTBOBAHME HABBIKOB O3HABATEILHOM, OPraHU3allMOHHON €SI TEIbHOCTH;
e komreHcanus HemoctatkoB 3YH mo mareMmartuke.

Metoanb! u popMbl 00yUeHH S

MeTtoasl 1 popMbl 00yUEeHHUS ONPEAENAIOTCS TPeOOBaHUSAMHU O0YUYEHUSI, C Y4E€TOM HWHAMBUAYAJIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, pa3BUTHS U CaMOpa3BUTHS JMYHOCTH. B CBA3M 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).

Jlnst paGoThl ¢ yyamuMmucs, 0e3ycloBHO, IPUMEHUMBI Takue (opMbl pabOThI, KaK JIEKLUsS U CEMUHAp.
[ToMuMO 3THX TpPaAMLUOHHBIX (POPM pPEKOMEHIYeTCsS MCIIOJIB30BaTh TAaKKe JMCKYCCHH, BBICTYIUJICHHS C
JOKJIaIaMH, COJIEpP KAIMMHU OTYET O BBINOJHEHUN WHANBUAYAJIbHOTO MW TPYIIIOBOIO JOMAIIHErO 3aJaHus
WIA C COAOKJIAJaMH, JOTOJHAIOIMMH JIEKUUIO yduTesss. BO3MOXXHBI paznudHble (OpPMBI TBOPUYECKOMH
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 YYalllUXCS BO BHEYpOUHOE BpeMs. MTOrom Takou INesATEIbHOCTH
MOTYT OBbITh TBOPUYECKHE PAOOTHI.

[Ipennaraemslii Kypc sBIsS€TCS Pa3BUTHEM CUCTEMbI paHee MPUOOPETEHHBIX MPOrPAMMHBIX 3HAHUMH, €ro
LEIb - CO3/1aTh LIEJIOCTHOE IIPEACTABICHUE O TEME U 3HAYUTEIIBHO PACUIMPUTh CIEKTP 3a4ad, ITOCUJIBHBIX
I yqanuxcs. Bee cBolcTBa, BXOIAIINE B KypC, M UX I0KA3aTEIbCTBA HE BBI30BYT TPYJHOCTH y y4alIUuXcs,



T.K. HE COAEpKAaT TIPOMO3JKHMX BBIKJIAJOK, a KaXKI0€ Mpeaplayliee TOTOBUT nocienyromee. I[lpu
HaMpaBJSIIOIEH POJIM yYUTENs ILKOJIBHUKA MOTYT CaMOCTOSATENBHO C(OPMYJIMPOBATH HOBBIE IS 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
JI0Ka3aTeNNbCTBA, YUUTENb PA3BUBAECT T€OMETPUUYECKYIO HHTYHUIIHNIO, €3 KOTOPOIl 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
KayecTBE JOMAIllHUX 33JaHUi CO3/laHue TBOPYECKHUX paboT, MpHU 3TOM y JleTel pa3BUBAeTCS MHTYUTHBHO-
aCCOLMAaTUBHOE MBIIIIJIEHUE, YTO HECOMHEHHO, IOMOXET UM IIPU BBINIOJHEHUU 3aaanuii OI'D.

OcHoBHast (yHKLUUSA y4duTenas B JAHHOM Kypce€ COCTOMT B «COIPOBOKACHUW» YYaIllerocs B €ro
[103HABATEJIbHOM JI€ATEIbHOCTH, KOPPEKIIUH paHee MOoIydeHHbIX yyamuMmucs 3YH.

H.]IaHl/IpyeMble pe3yJabTaThbl 0CBOCHUSA KypcCa

[Tmanupyemble pe3ynbTaTel OOyYEHHS OTPAXKAIOT CIEAYIOUINE YEeTHIpEe KaTeropuu MO3HABATENbHOM
obnactu:

3HaHue/moHMMaHue:
BJIaJICHME TEPMUHOM; BIIaJICHUE DPA3JIMYHBIMU SKBUBAJICHTHBIMHU IPEICTABICHUAMM (HApUMep, 4HcCia);
pacrio3HaBaHHe (Ha OCHOBE OINpEACTICHHUN, HM3BECTHBIX CBOWCTB, C(HOPMHUPOBAHHBIX NPEACTABICHUN);
UCIOJIb30BAHUE PA3JIMUYHBIX MAaTEMaTHUYECKUX S3bIKOB (CUMBOJIMYECKOrO, IpaUueckoro), Mepexoja Ot
OJIHOTO SI3bIKA K APYTrOMY; HHTEPIIPETALIMSL.

YMeHHe NPUMEHUTD AJITOPUTM:
UCIOJIb30BaHUE (OpPMYJIbl KAaK aJrOpuUTMa BBIUMCICHHM; MPUMEHEHHE OCHOBHBIX MpaBU JEHCTBUI ¢
qucIaMHy, alreOpandecKUMU BbIPQXKEHUSIMU; pellleHUe OCHOBHBIX THIIOB YPaBHEHHUIl, HEPABEHCTB, CUCTEM,
3ajad.

YMeHue peminTh MaTeMATHYCCKYIO 3a/1a4y:
3a/laHusl, TMpU PEIIEHUH KOTOpPhIX TpedyeTcsi NpUMEHEHHE (aKTyalnus3alusi) CHCTEMbl 3HaHMIA;
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 CHTYALUSX!
3ajaHus, (OPMYTUPOBKAa KOTOPBIX «00JeueHa» B NPAKTUYECKYI0 CUTYAIMI0, 3HAKOMYIO YdalllUMCs U
OJIM3KYIO UX )KU3HEHHOMY OIIBITY.

Harypaasbnblie uncaa. [Ipodou. PaunonajibHbie yncia

BhINyCKHUK HAYYHUTCS:

* MIOHUMATh OCOOCHHOCTH JICCATUIHON CUCTEMBI CUHCIICHHUS;

* ONIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C IETUMOCTBIO HATypPaJIbHBIX YHCEIT;

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

* CPaBHUBATH H YIIOPSIOYNBATH PAIMOHAIBHBIC YHCIIA,

* BBINIOJHATH BBIUMCICHHUS C PAIMOHATBHBIMU YHCIAMH, COYETash YCTHbIE U MUChMEHHBIC TPHUEMBI
BBIYUCIICHUH, TPUMEHEHNE KAIBKYIIATOPA;

* HCMOJB30BaTh MOHATHS U YMEHHsI, CBSI3aHHBIE C MPOMOPIHMOHATBHOCTHIO BEJTMYHH, MPOILIEHTAMH, B XOE
peIIeHHsI MaTeMaTHYECKUX 3a/1a4 U 33]1a9 U3 CMEKHBIX MTPEIMETOB, BBIITOJHATH HECIIOKHBIC TIPAKTUIECKHE
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;

*  HAYUumvbCs UCNONbL306AMb NPUEMBL, DPAYUOHATUIUPYIOWUE BbIYUCTEHUS, NPUOOpecmu NpUusbIuKy
KOHMPOIUPOBAMb BbIMUCTIEHUS, bIOUPAS NOOXOOAWUL Ol CUMYayuL CNoCoo.

JlelicTBUTEILHBIE YMCJIA

BhInyCcKHUK HAY4YHTCS




* UCIIOJI30BATh HAYAIILHBIC MTPEICTABICHHS O MHOXKECTBE IEHCTBUTEIBHBIX YUCEIT;

* OIIEPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYUCICHUSX.

Buinycknux nonyuum 603moxcnocmy:

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

* paszsumv U yenyoume 3HAHUS O OECAMUYHOU 3anucu OelcmeUmelbHbIX uucel (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.:

* NOMAMb, UMO UYUCNOBblE OAaHHble, KOMOpble UCNONAb3VIOMCA Ol XApAKMepucmuku 00beKmos
OKpYIHCAIOU|e20 MUpa, AGIAIMCA NPeuUMyujeCmeeHHo NPUOTUNCEHHBIMU, YMO HO 3aNUCU NPUOIUINCEHHBIX
3HAUeHUuli, CcooepHCawuxcia 6 UHGPOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMb O NOSPEUHOCmU
NpUOIUICEHUSL,

* NOHAMb, YMO NOCPEUHOCMb DE3VIbMAMad GbIYUCIEHUL O0INCHA ObIMb COUIMEPUMA C NOSPEUHOCTNBIO
UCXOOHBIX OAHHDBIX.

AJiredpanyeckue BbIPasKeHU sl

BhINyCKHHUK HAYYHTCS:

* OICPUPOBATH TIOHATHUSMH «TOXICCTBO», «TOXKICCTBCHHOE IpPeoOpa3oBaHME», peIiarth 3a1add,
coJiepkarire OyKkBeHHbIE JaHHBIC; pad0TaTh ¢ OpMyliaMu;

* 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 PA3JIOKCHUE MHOTOYICHOB HA MHOYKUTEIIH.

Buinycknux nonyuum 603moicHoCcmb HAYYUmsbcs:

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

* NPUMEHAMb MOoNCOecCmeeHHble Npeodpa308aHus 0N peuleHus 3a0ad U3 pa3luyHblX 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 BAXHEHIIYI0O MaTEMAaTHYSCKYI0 MOJETb JJIA ONHCAHHS W W3YICHHS
Pa3HOOOPA3HBIX peaNbHBIX CUTYAIIUN, pelIaTh TEKCTOBBIC 3a/1a4H anreOpandecKuM METOIOM;

* MPUMEHATh TpadUUYeCKUe TPEICTABICHUS ISl WCCICAOBAHUS YPABHCHHM, WCCIICIOBAHUS W PEIICHUS
CUCTEM YPaBHEHUU C ABYMS MTEPEMEHHBIMHU.

Buinycknux nonyuum 603moocHocmy:

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

* npumenams 2paguueckue npeocmasieHus O UCCIE008AHUS YPAGHEHUL, CUcmem YpasHeHul,
cooepoicawux OyKeeHHble KO3ppuyuernmaol.

HepaBencrBa

BhINYCKHUK HayYUTCS:

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

* pemiath JUHEIHbIE HEPaBEHCTBA C OJHON NMEPEMEHHON U UX CUCTEMBI; peniaTh KBaJpaTHbIE HEPABEHCTBA C
OTopoii Ha rpaduUecKue MPeICTaBICHHUS;

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




Buinycknux nonyuum 803mMoxucHocmb HAyYumvbcesl:

* PA3HOOOPA3HbIM NPUEMAM OO0KA3AMENbCMBA HEPABEHCMS, V8EPEHHO NPUMEHAMb annapam HepageHcmas
0J15 peutenus pazHooOPA3HbIX MAMEMAMUYECKUX 3a0ad U 3a0ad U3 CMENCHbIX NPeoMemos, NPAKmuKu,

* npumeHamv 2paghuyeckue npeocmasieHus Oisf UCCIEe008AHUS HEPABEHCMS, CUCMEM HepaseHCms,
cooepoicawux OyKeeHHvle KO3ppuyuernmol.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMU

BbIITYCKHHUK HAYYUTCSL:

* IOHUMATh U UCIOJB30BaTh (DYHKIIMOHAJIbHBIEC TOHATUS U S3bIK (TEPMUHBI, CHMBOJIIMYECKHE 0003HAUCHU);
* CTpOHUTH TpadUKH AIIEMEHTAPHBIX (PYHKIIMIA, MCCICIOBATh CBOMCTBA YMCIOBBIX (YHKIMA HAa OCHOBE
U3YYEHHUS TOBEACHUS UX TPapUKOB;

* 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.

Bulnycknux nonyuum 603moxicHOCHb 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 (PYHKYUOHAIbHBIE NPEOCMABIeHUsl U CBOUCMBA (DYHKYUL O peuleHUs MamemMamudeckux
3a0ay U3 pasnudHbIX pazoenos Kypcd.

YucioBble MOCI€10BATEILHOCTH

BBINYCKHUK HAYYIHTCS

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

* IPUMEHATH (DOPMYIIBI, CBS3aHHBIE C apU(PMETUYSCKOW M TEOMETPUYCCKOW MpOTpeccHeld, 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 3A0aYU C NPUMEHEHUeM (QOpMYN Nn-20 4leHa U CYMMbl NEPEbIX N YIeHO8
apugmemudeckol U 2eoMempuiecKol Npocpeccuu, NpuUMeHss Npu dMOoM annapam ypaeHeHuil u
Hepagencme,

* NOHUMAMb aAPUDMEMUYECKYIO U 2eOMEMPUUECKYI0 NPOSPeCcCUt0 KaK QYHKYUU HAmypaibHo20 apeyMeHma;
CBA3bI8AMb  ApUPMEemUUecKyl0  Npocpeccuro ¢ - JTUHEUHbIM — POCMOM,  2e0OMempudyeckylo — ¢
9KCNOHEHYUANbHBIM POCHOM.

OnucaTtejibHAsl CTATHCTHKA

BBINYCKHUK Hay4YUTCS MCIOJB30BaTh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAINW3a CTaTUCTHYECKHX
JTAHHBIX.

Buinyckuux nonyuum 603modxcnocms npuodpecmu nepeoHa4aibHulll ONblm 0pPeanu3ayuu coopa OAHHbIX Npu
npogedeHUul Onpoca 0OWEeCmMBeHHO20 MHEHUs, OCYUWeCmsIamsb UX aHaIu3,npeocmasisams pe3yibmanmbl
onpoca 8 sude mabauysl, OUASPAMMDBL.

Cay4aiinble cOOBITHSI U BEPOSATHOCTD

BEINYCKHUK HAYIUTCSI HAXOAUTh OTHOCUTENBHYIO YACTOTY M BEPOSTHOCTh CIIY4aliHOTO COOBITHSI.
Buinycknux nonyuum 603modcHocms npuobpecmu onvim npoeeoenust CiyyauHvlx 9KCNepUMeHmos, 8 mom
yycne ¢ NOMOWbI0 KOMNLIOMEPHO20 MOOETUPOBAHUS, UHIMEPNPEMAYUU UX Pe3VIbMamos.

KomOunaTopuxka

BheINyCKHUK HAYIUTCS perraTh KOMOMHATOPHBIE 337]a4i HAa HAXOXKIEHUE YHCiia 00BEKTOB WM KOMOMHAIIHA.
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 npocmpaHcmeeHHole
eeomempuueckue ueypol;

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

* cmpoums paseépmku Kyoa u npsamoy20ibH020 napaiieienuneod;




* onpeoensimvb NO JUHEUHLIM pA3Mepam pazeeépmKu Quaypvl JuHeliHble pasmepvl camol ueypbl u
Haobopom,

* BLIYUCTAMD 0OLEM NPAMOY20IbHO20 NAPaieenuneod.

Buinycknux nonyuum 603mooicHocms:

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

* yenyoums u pazeums npedcmagieHus 0 NPOCMpPAHCMBEHHbIX 2eOMEMPUYECKUX Puaypax;

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

Buinycknux nayuumesi:

* NObL306AMBCA A3LIKOM 2e0Mempull Ol ONUCAHUS NPEOMEMO8 OKPYICAIOWEe20 MUpa U Ux 63auUMHO20
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 IPU3HAKU (UTYP U UX IEMEHTOB, OTHOIICHUS QUTYD
(paBeHCTBO, 1O1I00ME, CHMMETPHH, TIOBOPOT, ApaJLICIIbHBINA TIEPEHOC);

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

* peliaTh 3aJa4M Ha J0Ka3aTelIbCTBO, ONMUPASICh Ha U3YUYCHHBIC CBOMCTBA QUTYDP U OTHOIICHUN MEXKITY HUMH
Y TIPUMCHSISI U3YUYEHHBIE METOJIbI JI0KA3aTEIIbCTB;

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

* pemaTh NPOCTEHINNE TUTAHUMETPHYSCKUE 33]Ja9d B TPOCTPAHCTBE.

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 MmpUSOHOMEeMpUYECcKo20 annapama u uoet O8UNCeHUs
npuU peuenuy 2eoMempuiecKux 3a0ay,

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

* HAYUUMbCA pewams 3a0ayu HA NOCMPOeHUe MemoOOM 2eOMEeMPUUECKO20 Mecmd MOoYeK U MemoooMm
nooobdus;

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

* npuobpecmu onvim 6bINOIHEHUs NpoeKkmos no memam «l eomempuueckue npeodpazoeanus Ha
nirockocmuy, «Ilocmpoenue ompeskoe 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 MPEYCOTbHUKOS, NPAMOY2OJIbHUKOS, NAPALLEN0ZPAMMO8, Mpaneyuti, 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, (hopMYabl naowaoeu 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 MEeXHUYeCKUue cpeocmaea).

Buinycknux nonyuum 603moxcHocms HAyYUMbCA:

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




® BblHUCIAAMb nﬂomadu MHO20Y20/IbHUKOB, UCnoib3ys OMHOUWEHUA PasHOoBEeNUKOCMU u

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

Koopounamui

Bbll’lVCKHuK HAay4umcA.
¢ BBIYUCIIATH JUIMHY OTPE3Ka 110 KOOpAWNHATAM €TI0 KOHIIOB, BBIYUCIIATH KOOPAUHATHI CEPCAUHBI OTPE3KaA,

¢ UCIIOJIB30BAaTh KOOpI[I/IHaTHHﬁ MCTOM HJIA U3YUCHUS CBOICTB MMpsAMBIX U OKp}’)I(HOCTeﬁ.

Buinycknux noayuum 603MOACHOCHb:
* 0671a0eMmb KOOPOUHAMHBIM MEeMOOOM peueHus 3a0ay Ha 8bIYUCTIEHUS U OOKA3AMENbCMBA,

® npuo6pecmu Oonblm UCNOJIb306AHUSL KOMNBIOMEPHBIX npocpamm 0151 AHANIU3A YACTIHbBIX cuydaes 63aumMHoco

PACNOJI0NCEHUSL OKPYHCHOCIEU U NPAMBIX,
* npuobpecmu onvim B6bINOJHEHUs NpPoeKmoe Ha memy «lIpumenenue KOOPOUHAMHO2O Memooda npu

peueHuu 3a0a4 HA 8bIYUCTEHUS U OOKAZAMENbCEAY.




IINTAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU IKOJIBHUKAMMU YV I10
3ABEPIIIEHUH OBYYEHUA

JIMYHOCTHBIE

CnenuanbHo-npeaMeTHbie YY1

MeTtanpeameTHbie YY ]|

PeryasitTuBHble

Ilo3naBaTe/bHbIE

KOMMyHﬂKaTPlBHbIe

-TIOJIOKUTENIBHOE OTHOLICHHE K
YpOKaM MaTeMaTHKH;

-yMeHHe MPU3HABAThH
COOCTBEHHBIE OLIMOKH;
-opMupOBaHME  LIEHHOCTHBIX
opueHTaluii  (camoperymsuus,
CTUMYJIMPOBAHKE, JOCTHKCHHE
H Ip.);

-opmupoBanne
MaTeMaTHYeCcKoit
KOMIIETEHTHOCTH

B cdepe JIHYHOCTHBIX Yyx y

BBIITYCKHUKOB Oynyt
c(hopMupOBaHBI BHYTpPEHHSSA
O3NS o0yuaromerocs,
aJCeKBaTHas MOTHUBaLUA
yueOHOM JIeATEIbHOCTH,
BKJIrO4ast qu6HbIe u
TI03HABATEJIbHBIC MOTHBBI,
OpUEHTalus Ha MOpaJIbHbBIC

HOPMBI U UX BBIIIOJTHEHHUE.

--BBIIOJHATL  apudmeTnyeckue

Z[CﬁCTBHﬂ, coue€Tasg YCTHBIE U

MHUCbMEHHBIE TIPUEMBI; HaXOIUTh

3HAUEHHs KOPHSA HATypalbHOH
CTCIICHHU, CTECIICHHU C
panOHAJIBHBIM ToKa3aTeJeM,

MCIIOJB3Ysl IIPH HEOOXOAMMOCTH
BBIUYHCIHUTCIIBHBIC yCTpOﬁCTBa;
T10JIb30BaThCA OHCHKOﬁ u
NPUKUAKOH IIPU  HPAKTHYECKHX
pacuerax;

--COCTaBJIATh 6yKBeHHbIC
BBIpOXKEHUs U (GopMysbl 1O

YCJIOBHAM 3a4a4; OCYLICCTBIATE B

BBIPAXKCHHAX u dopmymnax
YHUCJIOBbIE MOJICTAHOBKU "
BBITIOJIHATE ~ COOTBETCTBYIOIHE
BBIYHCIICHUS, OCYIIECTBIIATh

MOJICTAHOBKY OIHOI'O BBIPAJKECHHUS
B JIPYroe; BbIpaXkaTb U3 (HOpMyI
OHY
OCTaJIbHBIE;

MEPEMEHHYIO yepes
--BBINIOJIHATH OCHOBHBIC JICHCTBHS
CO  CTENCHSMH  C  ILEJbIMH
M0KAa3aTeIsIMH, C MHOTOYWICHAMH
U anreOpanuecKUMH  JIPOOSMH;
BBINOJIHATH TOXIECTBEHHBIC

npeoOpa3oBaHus — PalMOHATBHBIX

BBIPAKEHHUI;

--IPUMEHATH CBOJiCTBA
apuMeTHIECKHX KBaJIpaTOB
KOpHeit ISt BBIUNCIICHHUS
3HAauUeHWMH ¥ TpeoOpa3oBaHMil
YHCIIOBBIX BBIPAKEHHH,

coZiepKaluX KBaApaTHBIC KOPHU;
--pemarb J'lHHCﬁHBIC, KBaJIpaTHbIC
YpaBHEHHs M  palUOHAJIbHbIE
YpaBHCHHs, CBOIAIIUECS K HHUM,
JIBYX
YpaBHEHHIT u

CHUCTEMBI JIMHEHHBIX
HECJIOXKHBIC
HEJIMHEHHBIE YpaBHCHHUS;

--pemarh

TEKCTOBBIC 3a1a4n

anre6panquKHM METOIOM,

NpOBOANTL  OTOOp  pelieHHui,

ucxos u3 (hopmynpoBKH
3a1a4n;

--OIpeJIeNATh KOOPJNHATH TOYKH
MJIOCKOCTH,

CTPOUTH TOYKH C

3aJIaHHBIMHA KOOpAUHATaMu;
M300paxaTh MHOKECTBO PELICHHH
JINHEHHOTO HEpaBEHCTBA;

--HaXOUThb 3HAYCHUA ('lJyHKL[I/Il/l,
3ajaHHON (opMyJioi, TabiMLeH,
rpagukoM 10 € apryMeHry;
HaXOauTh 3HA4YC€HHUSA aprymMeHTa
110 3HAYCHNIO QYHKIIMH, 33 JaHHOH
rpadukoM nim TabauIei;

--Onpe/eNnsiTh CBOWCTBA (YHKIHU
rpaduKy;
rpadyyecKue NpeaCTaBICHUS IPH

nmo ee TNPUMCHATH

pCIICHUH YpaBHEHHMi, CHCTEM,
HEPaBEHCTB;
--OIHCHIBATh CBO¥icTBa

HM3y4YEHHBIX (DYHKIHH, CTPOUTH HX
rpapuKH.

-OTCJICKMBATD LeJb y4eOHoI
JeATENBHOCTH (C OMOpoii Ha
MapIIPYTHBIE JIHCTBI) H
BHEy4eOHOii (¢ ornopoii Ha
Pa3BOPOTHI MPOEKTHOM
JIeATEIbHOCTH);

-YYHTBIBATH OPUEHTHPBI, JaHHbIE
YUHTENIeM, IPH OCBOCHUH HOBOTO
y4eOHOro MaTepuana;
-IIPOBEPSATH PE3yJIbTATHI
BBIYHCIICHUI;

-aJIeKBaTHO BOCIIPHHUMATh
YKa3aHMS Ha OIIMOKH U
UCIPABIAT HailICHHbIE OLINOKH.
-OLICHUBATb COOCTBEHHBIC YCTICXH
B BBIYMCIIUTEIBHOM
JIeATEIbHOCTH;

-IUIAHUPOBATD LIATH 110
yCTpaHeHHIo NpobesioB (3HaHHEe
cocTaBa 4yuceln).

B cdepe perynsaTHBHBIX Yy
BBIITYCKHUKH CMOT'YT OBJIaJIETh
BCEMH TUMAMH

Y4.J€HCTB. HAPaBICHHBIX Ha
OpraHHu3alHUIo CBOCH paboThl B
OV u BHE ero, BKJIroYas
CMOCOGHOCTD MPHHUMATh U
COXPaHATH Y4eOHYIO 1IeNb U
3ajiady, INIAHUPOBATh €€
pean3aluio, KOHTPOJIMPOBATh U
OLICHUBATh CBOU IEHCTBHUS,
BHOCHTB COOTBETCTBYIOIINE

KOPPEKTHUBBI U X BBITIOJIHEHUE

--aHAJIM3UPOBATh YCIOBUE 3a1a4n
(BBLAEIATD YUCIIOBBIE JAHHBIC H
LEeNb — YTO U3BECTHO, YTO
TpeOyeTcst HalTH);

-COIOCTABIIATh CXEMBI M YCIIOBUS
TEKCTOBBIX 3a71a4;

-yCTaHABJIMBATh 3AKOHOMEPHOCTH
1 UCIONB30BaTh UX HPH
BBINOJHEHUH 3a/laHHUif;
-OCYILECTBIIATh CHHTE3 YHCIIOBOIO
BBIPAXKCHHS, YCIIOBHS TEKCTOBOH
3a71aui (BOCCTAHOBJICHHE YCIIOBHUS
10 PUCYHKY, CXeMe, KPaTKOH
3aITMCH);

-CpaBHUBATb U
Ki1accuuuupoBarh
n300paXKeHHBIE TIPEIMETHI
reoMeTpHYecKHe GUrypsl 1o
3aJIaHHBIM KPUTEPUSIM;

-NIOHUMATh HH(OPMALHIO,
NIPE/ICTAaBICHHYIO B BHIIE TEKCTa,
CXEMBI, TaOJIHIIbI.

-BUJICTh aHAJIOTHU U
UCIOJIB30BaTh UX PH OCBOCHUH
MPHUEMOB BBIUHCIICHUIA;
-KOHCTPYHPOBATh
reoMeTpH4eckne GUrypsl u3
3a/IaHHBIX YaCTeH; JOCTpauBaTh
4acThb JI0 3aJaHHOI
reOMEeTPHYECKOil GUrypbI;
MBICJICHHO JIeJTHTh
reOMEeTPHYECKYIO (UTYpY Ha
4acTH;

-COMOCTABIATH HHPOPMALHIO,
MPE/ICTABJICHHYIO B PAa3HBIX
BHJIAX;

-BbIOMPATh 3aJ[aHKE U3
MPE/UTOXKCHHBIX, OCHOBBIBAsICh Ha
CBOMX HHTEpecax.

B cdepe mosnaBatensupix YVY/|
BBIITYCKHUKH Hay4arcs
BOCIIPHHUMATh M aHAJINU3UPOBATH
COOOLIEHNsT U BaXHEHIIME HX
KOMITOHEHTBI-TEKCTHI,
HCIIOJIB30BATh 3HAKOBO-
CHMBOJINYECKHE CPEJCTBA, B TOM
4UCclie  OBJAJCBAIOT  JeHCTBHEM
MO/ICITUPOBAHHSI, a TaKXKe
IIUPOKHM CIIEKTPOM JIOTMYECKHX
JIeicTBUI W onepauuii, BKiIOUYas

061].["6 TNIPUEMBI PEILICHUA 3a71a4

--COTPY/{HHYATh C TOBAPHILAMU
IIPU BBIIOIHCHHUH 3a/JaHHIL:
YCTaHaBIMBATh U COOMIOATH
0uepéNHOCTh AeHCTBUIA,
CPaBHUBATb MOJIyYCHHBIC
Pe3yJIbTaThI, BBICTYIINBATH
HapTHEepa, KOPPEKTHO cOO0IATh
TOBapHILy 00 OIIHOKaXx;

-3a/]aBaTh BOIPOCHI C LIEIIBI0
MOJIy4EHHUS HY)KHOH
HHpOPMALHH;

-OpraHH30BBIBATH
B3aHMOIPOBEPKY BBIIOIHEHHON
paboTsl;

-BBICKA3bIBATh CBOC MHCHHE NPH
00CyXICHUH 3a1aHUS

B cepe KOMMYHHKATHBHBIX YyX
BBIILYCKHHUKH IIPHOOPETYT yMEHHUsI
YYHTBIBATH MO3ULUIO
cobecenHuKa(apTHEPCTBA),
OpraHHU30BBIBATH U OCYIIECTBISTH
COTPYAHHUYECTBO M KOOIEPALHUIO C

yauTeaeM u CBEPCTHUKAMU,

aICKBaTHO BOCIIpUHUMATH H
nepeaaBarh uHdopmanuio,
oTobpaxarh npeaMeTHOE
coJiepiKaHue " YCIIOBHS
JAEATCIIbBHOCTH B COOﬁU.leHl/IﬂX,
BaOKHEHITUMH KOMIIOHCHTaMH
KOTOPBIX ABJIAOTCS TEKCTBI
3a71aHui.



CO/AEP/KAHHUE IIPOI'PAMMBI (34uaca)
Apudpmerunka

HartypaabHblie ynciaa. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTEIIEM.

Panuonanbubie yucaa. Moayns (aOconroTHas BennuuHa) yuciaa. CpaBHEHUE PAlMOHAIBHBIX YHCEIN.
Apudmernueckre AeUCTBUS ¢ pallMOHATBHBIMHU yuciaMu. CTeneHb ¢ UeNbIM MoKa3aTeneM. YnucioBbie
BBIPA)XEHUS, MOPSJIOK ACHCTBUI B HUX, UCIIOJIb30BaHUE CKOOOK. 3aKOHBI apU(PMETHUECKUX J1eHCTBUM:
[IEPEMECTUTENBHBIN, COYETATENIbHBIN, PACIIPEACITUTEIIbHBIN.

HelicTrBuTenbHble ynciaa. KBagpaTHblii kopenb u3 unciaa. Kopens tperseit crenenu. [louamue o kophe
N-oti cmenenu u3 uyucna. JleWicTBUTENbHBIE YHCIa KaKk OECKOHEUHbIE AecATUYHbIe Apodu. CpaBHEeHHE
JNEHCTBUTENBHBIX YUCEIl, apU(METHICCKHE ICUCTBUS HAl HUMH. DTallbl Pa3BUTHUS MPEACTABICHUA O YUCIIE.
W3mepenus, npuOmmkeHusi, oleHKH. Pa3mepbl 00BEKTOB OKpY)KAIOIIEro Hac Mupa (OT 3JIEeMEHTapHBIX
yactull 10 BeeneHHol), IIMTENbHOCTD MIPOLIECCOB B OKpY»KarolleM Hac Mupe. [IpeacraBienne 3aBUCHMOCTH
MeXIy BeJIMYMHAMH B BUE (hopMyIl. Beiaenenue MHOXKUTENS — CTENIEHU IECATH B 3allMCH YUCIIA.

Anzeopa

Anzeopauueckue opoou. Apugpmemuueckue onepayuu Hao ancedpauveckumu O0Opooamu. byxeenuvie
gulpadicenuss (8vlpadxcenusi ¢ nepemenHvimMu). Yucnoeoe 3HaueHue OYKBEHHO20 —BbIPANCEHUSL.
Jonycmumvle 3Hauenus nepemMeHHulX, 6X00Awux 6 aneebpaudeckue e@vipadxicenus. Iloocmanosxa
gvlpadxcenuii  emecmo  nepemenHvlx. Pasencmeo  Oykeenmwvix  evipadicenuti.  Toacoecmso,
Odokazamenbcmao modicoecms. Ilpeobpazosanus gvipasicenuil.

Ceoticméa cmeneneti ¢ yenvim noxkazamenem. Muoeounenvl. Cnodicenue, 6bluumanue, YMHONMCEHUE
MHO20UNeH08. DPOPMYNIbl COKPAUJEHHO20 YMHONCEHUA: K8AOpam CymMmbvl U Keaopam pasHocmu, KyO
CYMMBI U Ky0 pa3zHocTH. Popmyna paznocmu keaopamos, HopMyia CyMMBbI KyOOB U Pa3HOCTH KyOOB.
Pasznoowcenue mnoeounena na muoxcumenu. Keaopamuulii mpexunen. Bplnenenue noIHOTO KBaapara B
KBaJpaTHOM TpexwieHe. Teopema Buema. Pa3znoowcenue xeaopamnozo mpexuneHa HA JUHelHble
muoxcumenu. Mnozounenwl ¢ 00Hot nepemennoil. Cmenens mnozounena. Kopens mnozounena.

Anrebpanyeckas n1po0b. Cokpaiienue apodeit. JlecTBus ¢ anredpandecKuMu Jpo0sMu.
PanmonansHbie BhIpakeHUsI W UX TMpeoOpasoBaHus. CBOWCTBa KBaJpaTHBIX KOPHEH M MX MpPHUMEHEHHUE B
BBIYUCIJICHUAX.

Ypasenenusa u nepasencmea. Ypasnenue c oonoii nepemennou. Kopenv ypasnenus. Jluneiinoe ypagnenue.
Keaopamnoe ypasnenue: ¢hopmyna xopmueii xeadpamnozo ypasHenus, Pewenue payuonanvHvix
ypasuenui. Ilpumepvi pewienusi ypagneHuil 6bICUIUX CMeneHel; Memoobl 3aMeHbl NepeMeHHOL,
DA3NI0JICEHUS. HA MHOINCUMENU.

VYpaBHeHHE C IBYMsI IEPEMEHHBIMU; PEUICHNUE YpPaBHEHHS C AByMs NepeMeHHbIMU. CrucTema ypaBHEHUM;
peuenue cucteMbl. CucrteMa JByX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU; PEILIEHUE MTOACTAaHOBKOMN
U anreOpandyecKuM CIIOKEHHEM. YpPaBHEHHE C HECKOJIBKUMH TIEpeMEeHHBIMH. [IpuMepbl pemeHus
HEJIMHENHBIX cucTeM. [IpuMepsl perieHrs ypaBHEHUM B LEBIX YNCIIAX.

HepaBenctBo ¢ ogHOM nepemeHHOM. Penenne HepaBeHCTBA. JIMHEHHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN
U ux cucreMbl. KBaspaTtHele HepaBeHCTBA. [Ipumepsl peuieniis OpoOHO-TUHEUHbIX HEPABEHCME.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[oKazamenbcmeo Yuciossix u aneedpauieckux HepageHcms.
Ilepexox oT cJIOBecHO# (POpMYJMPOBKH COOTHOLIEHHI MEXIY BeJMYMHAMH ajared0pamveckoi.
Peenne TekcTOBBIX 32124 ajredpanyeckum crnocodom.

YucnoBble nmociaenoBarelbHocTH. [loHATHE mOcnenoBatensHOCTH. ApudmeTnyeckas U reoMeTpuieckas
nporpeccuu. @opMyIbl 001IeT0 WieHa apu(hMETHIECKOW W TE€OMETPUIECKON MPOTrpecCrii, CyMMBI TIEPBBIX
HECKOJIbKUX YWICHOB apu(PMETUIECKON U TEOMETPUUYECKON MPOTPECCUH.

Yucaosblie pynkuuu. [lonstue dyaknun. O6macts onpeneneHus ¢dyHkuun. CriocoOs! 3amanus QyHKIIUH.
I'padux ¢yHKIMH, BO3pacTaHue U yObIBaHUE (YHKLMHU, HAUOOJbIIEe U HAUMEHbIIEe 3HAUCHUS (PYHKIIUH,
HyJA (PYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA. UTeHNE rpaduKkoB (yHKIIUM.



@OyHKIIMYM, ONHUCHIBAIOUINE NPAMYI0 U OOpaTHYIO MPONOPLUOHAIBHYIO 3aBUCHMOCTH, HX TI'padUKH.
Jlunetinas ¢ynknus, ee rpaduk, reoMmerpudeckuii cMbica kodddumumentor. ['mnepbona. KBagparnunas
¢bynkuus, ee rpaduk, mapadona. KoopauHatel BepnHbl napadoisl, ock cuMMeTpun. Cmenenuvie (hyHKyuu
¢ HamypanbHulM nokazamenem, ux epaguxu. I'papuxu GyHKIMNA: KOPEHb KBaJApaTHbIN, KOPEHb KyOUUECKUH,
Moyib. Vicnionp3oBanue rpagukoB (GyHKIMNA AJ1s peIIeHUs] YPaBHEHUH U CUCTEM.

ITpumepsl rpaduyeckux 3aBUCUMOCTEH, OTPaXKAIOLIUX pealbHble MPOLECcChl: KonebaHue, MOKa3aTesbHbINH
POCT; uucio6bie QyHKyuu, onucvlearouue Smu nPOYeccyl.

[TapannenbHplii nepeHoc rpaguKOB BIOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO OCell.

Koopaunarel. V300pakeHre 4yucen TOYKaMHU KOOPAMHATHOM MpsAMON. I'eoMeTpudecKkuii CMBICT MOAYIIS
yuciaa. YUMcIoBble NPOMEXKYTKU: HMHTEPBAJ, OTPE30K, Jyd. Dopmyna paccmosnHus mexcoy MmoUKamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpAMHATHI Ha ILNIOCKOCTH; KOOpAMHAThl Touku. Koopauuatel cepenunbl otpe3ka. Popmyna
pacCTOSIHUSL MEXAY IBYMsS TOYKaMHU IIJIOCKOCTH. YPaBHEHUE MPSIMOHM, YIIOBOW KO3(PPHUIMEHT MpsMOi,
yCJIOBHE MapajuIebHOCTU NMPSMBIX. YPABHEHUE OKPYKHOCTH C LIEHTPOM B Hayaje KOOPAUHAT U 6 000l
3a0aHHOl mouKe.
I'paduueckass uHTEpHpeTalusi ypaBHEHUH € JByMs NEpPEMEHHBIMH M UX CHUCTEM, HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CHCTEM.

I'eomeTpus

HavaabHble NOHATHS U TE€OPEMbBI T€COMETPHUH.

BO3HUKHOBEHHE F€OMETPUHN U3 TPAKTUKU.

I'eomerpuueckue Gurypsl u Tena. PaBeHCTBO B TEOMETPHH.

Touka, npsiMas U IIOCKOCTb.

[IonsiTHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ay4d. JlomaHnas.

VYron. Ilpsmoit yron. Octpele u Tynble yribsl. BepTukanbHble U cMeXHBIE YIUibl. buccektpuca yria u ee
CBONCTBA.

[TapamtensHble U nepecekaromuecs npsMeie. [leprneHIuKyIapHOCTh NPSAMBIX. TeopeMbl 0 mapaIeIbHOCTH
U TIEPIEHINKYIAPHOCTH NMPsAMBIX. CBONCTBO CEPEIMHHOIO NMEPHEHAUKYIspa K oTpe3Ky. [lepnenauxymnsap n
HaKJIOHHAd K npsiMoil. MHOroyroinbHUKU. OKPYKHOCTb U KPYT.

TpeyroabHuk. IIpsMoyronbHble, OCTPOYTOIBHBIE, U TYNOYTOJIbHBIE TPEYroJbHUKHU. BbicoTa, MeauaHa,
OucceKkTpuca, CpenHss JUHUS TpeyrojbHUKa. PaBHOOENPEHHbIE W PABHOCTOPOHHHE TPEYTrOJIbHUKU;
CBOWCTBA U IPU3HAKU PABHOOEAPEHHOIO TPEYTOJILHUKA.

[Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyronbHrka. CymMMa yrioB TpeyrojbHuKa. BHemnHue
YIJIBI TPEYTOJIBHHUKA. 3aBUCUMOCTD MEX/ly BEJINYMHAM CTOPOH M YIJIOB TPEYTOJbHUKA.

Teopema daneca. [lonobue TpeyroapsHukoB; KodhdumnueHT moaoous. [IpusHaku mogo0us TpeyroJbHUKOB.

Teopema Iludaropa. IIpusHaku paBeHCTBA MPSIMOYTOJIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC OCTPOro yrila MpsIMOYTOJIbHOTO TpeyrojibHuKa U yriaoB oT 0° mo 180°; npuBeneHne Kk ocTpomy
yray. Penienne npsMoyroiabHbIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. DOpMYIIbI,
CBSI3BIBAIOIIME CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC OJHOTO M TOTO ke yrja. Teopema KOCHHYCOB U
TeopeMa CUHYCOB; IPUMEPBI UX TPUMEHEHUS JIsl BBIUMCIIECHUS SJIEMEHTOB TPEYTOJIbHUKA.

3ameuaTeNbHbIE TOUKH TPEYroJbHUKA: TOYKHU MEpEecedeHMs] CepeMHHBIX NEepIeHINKYISIpPOB, OHCCEKTpUC,
MeJUaH.

YeroipexyroiabHuk. [lapamnenorpamm, ero cpoiictBa u npusHaku. [IpsMoyroiabHUK, KBaapat, pomMO, uX
CBOMWCTBa U pU3HaKU. Tpanenus, cpeHss JIMHUS Tparneunuu; paBHOOeIpeHHas Tpanelus.

MHoroyrojbHuKH. Beimykisie MHOTOyroabHUKH. CyMMa yIiioB BBITYKJIOIO MHOTOYTOJbHUKA. Brincanusie
Y OMUCaHHBbIE MHOTOYTOJIbHUKU. [IpaBuibHbIE MHOTOYTOJIBHUKH.

OxpyxHocts u kpyr. Llentp, pammyc, mmametrp. [yra, xopma. Cektop, cermeHT. LleHTpaibHBINH,
BIIMCAHHBIA YTOJI, BEIMYMHA BIUCAHHOTO yria. B3auMHOe pacmoiioskeHue MPSIMOW U OKPYKHOCTH, O08)X
okpyorcnocmeu. KacarenpHasd U ceKylas K OKPYKHOCTH, PaBEHCTBO KacaTelIbHbIX, TPOBEACHHBIX U3 OJHOU



TOYKH. MempuueCKue COOMHOWERUA 6 OKPDYIHCHOCMU.! ceolicmea CeKYuux, KacamejbHblx, XOp().

OKPY)KHOCTB, BIIMCaHHAaA B TPCYI'OJIBHUK, U OKPYXXHOCTb, OIIMCaHHAas OKOJIO TPEYrOJIbHUKA. Brmcannsie u
OIMMCAHHBIC YCTBIPCXYI'OJILHHUKH. Bnucannvie u onucanmole OKPYIHCHOCMU NPABUSIBHOCO0 MHO20)Y20/IbHUKA.

H3mepenue reomerpuyeckux BeanumnH. J[imHa orpeska. J[immHa 1oMaHoH, MepUMETp MHOTOYTOJIbHUKA.

PaccrosiHue oT TOukKM 10 mpsmol. PaccrosHuMe MeXIy mapajulesIbHBIMU HPsSMBIMU. J[JIMHA OKpY>KHOCTH,
yuciao [ ; nuuHa nyru Benmnuuna yrna. I'pagycHas mepa yria, COOTBETCTBHE MEXKIY BEIMYMHOHM yria U
JUIMHOW IyTY OKPY’KHOCTH.

[TonsTre o miomaay miockux ¢uryp. PaBHOCOCTaBIeHHBIE U PABHOBEIUKUE (UTYPBI.

[Inomanps npsmoyrosnbHuka. [lnomaap mnapaienorpamMma, TPEYroidbHUKAa M Tpamneuuu (OCHOBHBIE
¢bopmyinbl). PopMysibl, BbIpaKkaroLMe MJIOLIAb TPEYrojdbHUKA: Yepe3 JBE CTOPOHBI M YroJl MEX1y HHUMH,
yepes nepumemp u paouyc 6nUCAHHOU OKpydxcHocmu, gopmyna Iepona. Ilnowads uemvipexy2onivHuKa.
[Tnomans kpyra U IIOIIAAb CEKTOpPA.

CBsi3b MEXy TUIOMIAASIMU TI0JI00HBIX (UTYP.

Inemenmal 102UKU, KOMOUHAMOPUKU,
CHAMUCMUKYU U meopuu 6eposmHocmeil

Joka3aTeabcTBo. OnpeneneHus, A0Ka3aTelbCcTBa, aKCUOMBI M TEOPEMBbI; CIeACTBUS. Heobxooumvie u
odocmamounvie ycnosus. Konrpnpumep. Jloka3arenabcTBo oT poTuBHOro. IIpsmas u oOpaTHas TeopeMsl.
Ilonamue 06 axcuomamuke u aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilameiti nocmynam Jexkauoa u
€20 UCMOpUs.

MHo:xecTBa U KOMOMHATOPUKA. MHodicecmeo. Dnemenm MHOH#CeCm8d, noOMHodcecmso. Obveounenue u
nepeceuenue MHoxcecms. /fuazpammol Jiinepa.
[Tpumeps! pereHrst KOMOMHATOPHBIX 33a]a4: epedop BapHAHTOB, IPABUIO YMHOXKEHHUS.

Crarucruyeckue aaHuble. [IpencTtaBieHue AaHHBIX B BHAE TaOmuIil, auarpamm, rpadukos. CpenHue
pe3yabTaToB U3MepeHUui. [IoHsATHE O CTATHCTHYECKOM BBIBOJIE HA OCHOBE BBIOOPKHU.
[TonsiTre ¥ MpUMEpHI CITyYalHBIX COOBITHIA.

BepositHocTh. YacToTa coOBITHSI, BEpOSTHOCTh. PaBHOBO3MOKHBIE COOBITHS U MOACUYET UX BEPOSTHOCTH.
[IpencraBieHne o reoMeTpUYECKONH BEPOSATHOCTH.

HTOroBblii KOHTPOJIbLHBIH TECT.
[TporpaMMma 311eKTUBHOTO Kypca COJEP>KUT TPU MOJYJIS:
«Anzeopan(l u 2 wacmu), «I'eomempusn»(lu 2 wacmu), «Peanvnas mamemamukay.

B monyJie «Anredopa» oTpabaThIBarOTCS HaBBIKM pelIeHUs anredpandeckux 3ananui 1 vactu KUM
OI'D. Dr1o 3amaHus ¢ BBIOOPOM OJHOTO OTBETA M3 UETHIPEX MPEJIOKCHHBIX BapUaHTOB, C KpaTKUM
OTBETOM M Ha COOTHECEHHUE, C 3alUChI0 pelieHus. B 3Tom Oioke mpoBepsieTcsl BiaJeHHE OCHOBHBIMU
aNropuTMami, 3HAHME M TOHHMAHHME KJIIOYEBBIX AJIEMEHTOB COJEpKaHUS (MATEMATHUUECKUX MOHSATUH,
WX  CBOWCTB, NMPHUEMOB pEIIEHUS 3aJad M Tp.), YMEHHE IOJH30BAaThCA MaTEMaTUYeCKOW 3aluChIo,
MPUMEHATh 3HAHUS K PEUICHUI0O MAaTeMaTUYeCKUX 3aJlady, HE CBOJAILIMECS K NPsIMOMY HIPUMEHEHUIO
anropuTMa.
3ajiaHus 2 YacTU HANpaBJIEHbl Ha MPOBEPKY BJIAJACHHUS MATEpUajIOM Ha MOBBILIEHHOM ypoBHE. Mx
Ha3HaveHHne — audepeHIIMPOBaTh XOPOIIO YCIIEBAIOIINX IMKOJBHUKOB IO YPOBHSIM MOATOTOBKH, BBISIBUTH
HaumOoJee TMOATOTOBICHHYIO 4YacTh BBIMYCKHUKOB, COCTABISAIOIIYIO TOTEHIUAIbHBIA KOHTUHTECHT
NpopUIBHBIX KJIACCOB. OTH YacTH COJEpkKaT 3aJaHus IOBBIIICHHOTO YPOBHS CIIOXHOCTH, KOTOPBIE
HaIlpaBJIEHbI HAa MMPOBEPKY TAKUX KaYECTB MAaTEMATHUYECKOU MOJATOTOBKH BBIMTYCKHUKOB, KaK:
- YBEpEHHOE BilaJieHHe (HOPMaIbHO-ONEPATUBHBIM ajIre0panyecKuM amnmnapaTom;
- YMEHHE pELIUTh IUIAHUMETPUYECKYIO 3aJady, MPUMEHSA pa3IMyHble TEOPETUUYECKUE 3HAHUS
Kypca reOMeTpHH;
- YMEHHE PEIIUTh KOMIUIEKCHYIO 3ajady, BKJIIOYAIONIYI0 B ce0s 3HAHHUS U3 Pa3HBIX TEM Kypca;




- YMEHHE MaTeMaTHYeCKH T'PaMOTHO W SICHO 3alHcaTh PEIIeHUE, MPHUBOJS MPU ITOM HEOOXOAMMBIE
MOSICHEHUS U 000CHOBAHUS;
- BJIAJICHHUE TUPOKUM CIIEKTPOM MIPHEMOB U CIIOCOO0B pacCyKIeHUH.

Monayab «I'eomerpus» copepxut reomerpuueckue 3azaun 1 gactu KMM OI'D. B stom Gnoke
IIOBTOPSAIOTCS. OCHOBHBIE F€OMETPUUECKUE CBEJIEHUS, U OTPa0aThIBAETCS HABBIK PELICHHSI F€OMETPUYECKUX
3ajad.
3ajaHMsl YacTW 2 HampaBJieHbl Ha NPOBEPKY YMEHHUS pellaTh IJIAHUMETPUYECKYIO 3ajady, NPUMEHSs
pa3iauyYHbIE TEOPETHMYECKHE 3HAaHUS Kypca I'€OMETPUM; YMEHMs MaTEeMaTHYeCKU TIPaMOTHO U SICHO
3aIlMCBIBAaTh pEIlIEHUE, IPUBOSA IPU 3TOM HEOOXOAUMBIE MOSCHEHHUS U 00OCHOBAHMS; BlIaJIcCHUE HIMPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUN.

Mopnyabs «PeanbHasi maremaTmka» cojepxkuT 3agaud 1 gactu KM OI'D. IIpakTuxo-
OpPUEHTUPOBAHHBIE 3aJaHUS MIOJYEPKUBAIOT BAJKHOCTh OCBOCHHUS TAKUX MAaTEMATHYECKUX KOMIIETEHIIUH, KaK
YMEHHE IPUMEHSATH 3aaHUSI B IPAKTUUECKON KU3HU U B CMEXKHBIX O0JIACTSX.

HTorosoe 3ansaTue npeamnogaract MmpoBCACHUEC KOHTPOJBLHOI'0 TECTa II0 MarcpualiaM B cpopMe
OIo.

MeToanyeckuii KOMMeHTapPHii. DJICKTUBHBIC 3aHATHUS 110 KaXI0W TEME I1eJIeco00pa3HO pa3OnBaTh
Ha Jtambl (O1m0kum). Kaxknas TemMa HauMHAeTCs C MOBTOPEHHS OCHOBHBIX TeopeM U (OpMyl, a TakkKe
paccMOTpEHHSI HOBBIX, HE BXOJSIINX B OCHOBHYIO IMPOTrpaMMy, HO HEOOXOJUMBIX MPHU PELICHUU psiaa
3ajlad Ha 7K3aMeHe. Brigensercs mepBwii 0710k «OcHOBHBIE cBeAeHUs». JJI1 SKOHOMUU BpEMEHU
UCIIONB3YIOTCS TaOnuIbl (pa3faToyHblii Marepuan) ¢ (GopMylaMd U PUCYHKaMH, OIOpPHBIE IUIAKATBhI,
cranoBas Mpe3eHTALMS.

Bropoit 6mok «Pemiaem BMecTe» mpeArnoiaraer paz0op pelieHuil OMOPHBIX JAEMOHCTPAIlMOHHBIX
3a/1a4, WCIOIB3YIONMX OCHOBHBIE TEOpPeMbl U (OPMYJBI JAHHOTO pas3leia W pellaeMble Pa3HBIMU
crioco0aMu, MOBTOPSIETCS AITOPUTM DPEIIECHUS 3a/1ad M0 TeMe. YUYHuTelleM yIeseTcs cephe3HOe BHHUMAaHUE
paz00py TUMIMYHBIX OMIMOOK B XOJI€ PEIICHUS 3a/IaHus, a TAaK)KEe 3alMCH OTBETa B YK3aMEHAIIMOHHBIN OJIaHK.
Pemarotcst 3amanust w3 yactu 1 SK3aMEHAIIMOHHOW paboThI C BHIOOPOM OJHOTO OTBETa M3  YETHIPEX
MPEAJIOKEHHBIX BApUAHTOB, C KPAaTKUM OTBETOM U Ha YCTAHOBJICHHE COOTBETCTBHUS MEXKIY
O00BEKTAaMHU JIBYX MHOKECTB.

3aHsTHE TIPOJOIKACTCS PEIICHUEM 3a/1a4 TPyNIaMU U CaMOCTOSITEbHBIM pelieHneM. IT0 OJI0KHU
«Pemaem B rpynmax» u «Pemaem camm». B xozae pelnieHus 3a1ad peKOMEHAYETCS MPHUIEPKUBATHCA
npuHiuna «OT MPOCTOTO K CI0KHOMY» TIOJI PYKOBOACTBOM YUUTEISI.

Yuutenr MOXET CIUIAaHMPOBAaTh YypPOKH TApHOW paboThl, TIe ydalluecs TOTOBITCS K
CaMOCTOSITEIHHOW M KOHTPOJBHOM paboTe, 3a4eTy, 3alIuTe MPOeKTa.

Yuurento HE0OXOIUMO MOOMIPATH CTPEMJICHHE ydaluxcs padoTaTh B WHAMBUAYAIEHOM PEXHME.
Ha Bcex Tumax 3aHSATHH YYUTETIO CIEAYET MOANAEPKUBATH AKTUBHBIA JUAJOr C YYalIUMHCS. YYUTEb
CUCTEeMAaTUYECKH OCYIIECTBIIIET MOHUTOPUHT JIOCTIDKEHHUS O0OsI3aTENbHBIX pPE3ylIbTaTOB OOYYCHHS,
CBOEBPEMEHHO OCYIIECTBIISET KOPPEKITUIO 3HAHUH YJIaIIHXCS.

Annapam Koumpona.

B mpomecce ocBOoeHMsS yYalIMMHCS KaXIOTO MOIYJIS Kypca TPEIyCMOTPEHO IMPOBEACHHUE
TPEHUPOBOYHBIX TECTOB U CAMOCTOSATEIBHBIX pa0OT, O3BOJISIONMIMX MPOBOJUTH TEKYIIHH U TeMaTUYECKUN
KOHTPOJIb 3HAHUW M YMEHHM ydammxcs. B KoHIle M3ydeHHs Kypca MPOBOJMTCS WUTOTOBas KOHTPOJIbHAsS
pabora.

TpeHnpOBOYHBIE TECTHI M CAMOCTOSITEILHBIE PA0OTHI, HAIICJICHHBIC HA TTPOBEPKY 3HAHUN OCHOBHBIX
TEOPETUYECKNX CBEJICHUH, OIICHWBAIOTCS  «3auTeHOo» (TpU YCIOBUU BBINOJIHEHUH He MeHee 75%
MPEAJIOKEHHBIX 3aJaHui) WIM «HE 3a4TeHo». MToroBas KOHTpoOJbHAs paboTa COCTABISIETCS 10
Matepuaiam B ¢opme OI'D. Ilpu cocraBieHHH pabOTHI YYUTENIb MOXET UCIOIB30BATh MaTEpHUabl W3
CITMCKA JIUTEPATypbl, PEKOMEHJOBAHHbBIE [ OPraHU3aIMy MOAroTOBKH K OI'D.

OcymiecTBieHHE KOPPEKIMU 3HAHUM ydyalluxcsli MPOBOJUTCA HA OCHOBAHMM MOHHUTOPHUHTA
OTCIICKUBAHMS PE3yJbTaTOB 00yueHHUs. B TedeHWe m3ydeHUs TAHHOTO AJIEKTHBHOTO Kypca 3amoJIHSICTCS



TabJnIa, B KOTOPOU COAepKATCS PE3yIbTaThl BBIMOJHEHUS TECTOB H CAMOCTOATEIBHBIX paboT. [IpumepHbIit
BapUaHT 3aMOJHEHUS TaOJIMIIBI U KpaTKHE 0003HAYCHHS TIPEII0KEeHBI HUXKE (Tadmuma 1).
Tabmuna 1.
Pe3yabTaThl BHINOJTHEHHS TECTOB H CAMOCTOSITEILHBIX PadoT yyammxcs 9 kiaacca npu
H3y4YeHUH YIEKTHBHOTO Kypca
«MartemaTHuka: noaroroska k OI'»

Crnuc CopepxaHre MPOBEPOUHBIX PabOT
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3a BBIMIOJIHEHUE TecTa OOYYArONIMICS TOJydaeT YHCIIO MPOIEHTOB, MOJTy4yaeMoe JIEJICHUEM BEpHO
BBINIOJIHEHHBIX 33JJaHUI HA 4YMCIIO BCeX 3aaHuil, yMHOxkeHHoe Ha 100%.
MOHUTOPUHT OTCIICKUBAHUS PE3yIHTATOB 00YUCHHS TTO3BOJISIET CBOEBPEMEHHO BBISIBUTH
«3arnajarolme» TeMbl Kypca, IPOBECTH KOPPEKIIMIO M OKa3aTh UHIMBUIYaIbHYIO TOMOLIb YYalIUMCH.
Y4eOHO- TEMATHYECKHI IJIaH

Ne Ha3Banue (Tembl) MOayJIst KoanuecTBO N3 Hux
Hacos TEOpHsl | TpaKTUKa

1. Anrebpanueckue 3a1aHusl 0a30BOI0 YPOBHS 13 7 6
2. ['eomeTpryeckue 3a1aun 6a30BOTO YPOBHS 6 3 3
3. Peanbnast maTremaTuka 6 4 2
4. 3a/1aHus TIOBBIIIICHHOTO YPOBHSI CJIOKHOCTH 4 2
5. HroroBoe 3aHsaTHE 3 - 3

O011ee KOJIMYECTBO YacOB 34 18 16

Monayasb 1. Anzedpauueckue 3a0anusn 6a306020 yposus.

BBenenue: nenp U colep)kaHHWE BJIEKTUBHOTO Kypca, (opmbl KOHTposs. OOBIKHOBEHHBIE U

necatuunble qpoou. CtanaapTHbI Bua ynciaa. OKpyrieHHe U CpaBHEHHE 4Hcel. bykBeHHBbIE BhIpaKEHUS.
O6mactp gomycTumblx 3HadeHUi. Dopmynel. CremeHb ¢ IEAbIM  IOKa3aTesdeM. MHOTOWICHBHI.
IIpeoOpa3oBanue BbIpakeHUH. Pa3nojkeHHMe MHOTOWIEHOB HAa MHOXUTENU. AnreOpanveckue ApoOH.
Coxkpamenue anredbpanueckux apooeit. [IpeoOpazoBanus parmoHaTbHBIX BhIpakeHU. KBagpaTHbIe KOPHH.
JIuneitnsle u kBagpaTHble ypaBHeHUs. Cuctemsl ypaBHeHU. HepaBeHCTBa C OHON NEPEMEHHOM U CUCTEMBI
HepaBeHCTB. PemieHune kBaapaTHBIX HepaBeHCTB. [locnemoBaTenbHOCTH M mporpeccuu. PexkyppeHTHbIe
(dbopMyIibl. 3a1a4u, perraeMple ¢ MOMOIIBIO TPOTPECCUH.
Uucna Ha koopauHaTtHOW mpsiMol. IlpencraBieHue pelieHni HEPABEHCTB U MX CUCTEM Ha KOOPAUHATHOMN
npsmoil. @yakiuu U rpagukud. OCOOCHHOCTH pPACIONIOKEHUSI B KOOPAMHATHOW IUIOCKOCTH TpaduKoB
HEKOTOPBIX (YHKIMI B 3aBUCUMOCTH OT 3HAYEHHS IapaMeTpoB, BXOAAIUX B (OpMyIbl. 3aBUCHUMOCTh
MEXy BEJIMUMHAMMU.



Monyasb 2. I'eomempuueckue 3a0auu 0a308020 ypoeHs.

TpeyroibHUKHM, YETHIPEXYTrOJbHUKH. PaBEeHCTBO TpeyrosbHHUKOB, moaooue. DopMylbl IUIOIIATH.
[IponopunonanbHbie 0Tpe3ku. OKPYKHOCTH. YTJIbI: BIUCAHHBIC U LICHTPAJIbHBIE.

Monyab 3. Peanvnaa mamemamuxa.

ITponientel. CocTaBieHME MaTeMaTHYECKOM MOJENM IO YCIOBHMIO 3ajaud. TeKcToBble 3adaud Ha
NPaKTUYECKH pacueT. YTeHne rpagKoB U quarpaMm. DJIeMEHThl KOMOMHATOPUKH, CTATHCTUKU U TEOPUU
BEPOSATHOCTEN. BrIpaskeHne BeIMUUHbI U3 POPMYJIBI.

3a0anus noGLIUIEHHO20 YPOBHA CTIONHCHOCHIU.

IIpeoOpa3oBanus anreOpanyeckux BbIpaKEHUI. YpaBHEHUs, HEPABEHCTBA, cUcTeMBbl. MccnenoBanue
¢ynkuun u nocrpoenue rpaduka. Kycouno-zaganueie QyHkiuu. IlocTpoenue rpadukoB C MOIYJIEM.
3agaun Ha JABMJKEHHE. 3a/aud Ha cMecH, ciulaBbl. CII0KHbIE MPOLEHTHI. 3ajaud HAa COBMECTHYIO paboTy.
3amaHusi C TapaMeTpoM: HcclieoBaHWe TrpadukoB (QYHKIMHA, pemieHHe YpaBHEHHH M HEPaBEHCTB C
napaMeTpoM. 3HaKM KOpHEH KBaJpaTHOro TpexuieHa. PacrosiojkeHue KOpHEH KBaJpaTHOIO TpeXuieHa.
[Tapamertpsr &, b, C 1 KOpHM KBaApaTHOrO TpexwicHa. ['eoMeTpuUecKue 3a1a4H.

Hmozosoe 3anamue. I1poBeieHre UTOrOBOTO KOHTPOJIBHOIO TECTa



Kaneﬂnapﬂo-TeMaanecxoe NJJaHHPOBAaHUE

Ne
3aH No sausrust B Tewma 3ansaTHA flara
ST Teme [1nan (OF)§)
Moayasb 1. Anredopanyeckne 3aganus 6a3oBoro yposHs (13 yacoB)
Botuucnenus (2 uaca)
1 1 OOBIKHOBEHHBIE U IeCITHYHBIE ApoOou. CTaHIapTHHINA BU]T
quCIIa.
2 2 Tpenuposounvie sapuarnmul. Camocmosamenvras paboma.
Ypasnuenus u nepasencmea (3 uaca)
3 1 JInHelHbIe U KBalpaTHBIC YPABHEHUS.
4 2 JIuneiinble ¥ KBagpaTHbIE HepaBeHCTBA. CHCTEMbI HEPABEHCTB.
5 3 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.
Koopounamnas npamas. I'pagpuxu (3 uaca)
6 1 Hucna Ha KoopAuHATHOM NpsiMoM. 1Ipencrasiienne pemenuin
HEPABEHCTB U UX CHCTEM Ha KOOPJIUHATHON MPSIMOM.
7 1 ['paduxu GyHKIMI 1 MX CBOKCTBA.
8 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.
Anzebpauueckue eviparxcenus(2 yaca)
9 1 MHuorounensl. Anredpandeckue 1podu, creneHu. Jlonycrumblie
3HAYEHUS IEPEMEHHOM.
10 2 Tpenuposounvie sapuarnmul. CamocmosamenvHas paboma.
Iocneooeamenvnocmu (2 uaca)
11 1 Yucnossle nocnenoaTenbHocTh. [Iporpeccun.
12 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.

13 1 Oboowarowuti mecm mooyas «Aneebpay 6a306020 ypoeHsi.
Mopnyas 2. I'eomerpuyeckue 3axaun 0a30B0ro yposHsi (6 4acoB)
Iloocuem y2noe(2 uaca)

14 1 TpeyronbHukK. YeTblpexyroabHUK. OKpyKHOCTB.
15 2 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma.
Ilnowaou guzyp (2 uaca)
16 1 YerslpexyroabHUKHU. TpeyronbHuK. OKpYKHOCTB U KPYT.
17 2 Tpenuposounvie éapuarnmul. CamocmoamenvHas paboma.
Buvioop eepnuvix ymeepxrcoenuii(1 vac)
18 1 TpeHnpoBOYHbBIE 3aJaHMSL.
19 1 Oboowarowuii mecm mooyns «I eomempusy 6a308020 yposHs.
Monayas 3. PeasbHasi maTemaTuka (6 yacoB)
I'pacdhuku u ouacpammot. Tekcmoeswie 3a0auu (3 uaca)
20 1 Urenue rpadMKOB U IUarpaMM.
21 2 TexcToBble 3a/jaul HA MPAKTUYECKUN pacyer.
22 3 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.
Peanvnaa nnanumempusn. Teopus eéepoamnocmeii (2 uaca)
23 1 Pemenue 3amay mpakTHYECKON HAITPaBICHHOCTH.
24 2 DJIeMEHThl KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEH.
25 1 Obobwarowuti mecm mooyns « Peanvras mamemamuxay.

Monayasb 1 u 2. 3ajaHusl NOBBLINIEHHOT0 YPOBHS CJIOKHOCTH (6 4yacoB)




3aH DREAEENEEL 12 Tema 3aHsaTHA Alara
ST Teme ILnan (OF) )
26 1 ITpeoOpa3oBanus anreOpanvdeckux BHIPAKECHHM.
27 2 VYpaBHeHUs, HEPaBEHCTBA, CHCTEMBI.
28 3 Hccnenoanue GpyHKIMH 1 TocTpoeHUe Tpaduka. 3agaHus ¢

apaMeTPOM.
29 4 TekcToBbIe 3a/1a4UH.
30 5 ['eomeTpuyeckue 3amaun
31 ['eomeTpuyeckue 3amaun

Hrorosoe 3ansitue (3uaca)

32- 1-3 Hmoeosuvlii mecm

35
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