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IlosicHuTeIbHAA 3alIUCKA

JlanHast mporpaMMa 3JIEKTMBHOIO Kypca IpeJHa3HayeHa [yl oOydaromuxcs 9-x KiaccoB
00111e00pa30BaTEeNIbHBIX YUpEKACHUH M paccunTaHa Ha 34 uyaca. OHa npegHa3HAyeHa AJs MOBBILICHUS
3G HEKTUBHOCTH TOATOTOBKM OOyyaromuxcst 9 kjiacca K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe 3a KypC OCHOBHOW HIKOJIBI M IIPEIyCMaTpUBAECT UX MOAIOTOBKY K AajbHEHIIEMy OOY4YEHHUIO B
CpeaHEN LIKOJIE.

IIporpamma 31€KTUBHOTO Kypca coderaercs ¢ Jo0biM YMK, pekoMeHJ0BaHHBIM K HCII0JIb30BaHHIO
B o0OpasoBarenbHOM mporecce. [Iporpamma 3JIEKTHBHOTO Kypca COIJIacOBaHa C TpeOOBAaHUSAMHU
rOCyJJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHApTa U COAEP KaHUEM OCHOBHBIX IIPOrpaMM Kypca MaTeMaTUKU
OCHOBHOM IIKOJIBI.

[TporpaMMoil IIKOJBHOIO Kypca MaTE€MaTUKHM HE MPEelyCMOTPEHbl 0000IEHHEe U cHcTeMaTH3alus
3HAHUH MO Pa3JIMYHBIM pa3lienaM, MOJyYEHHBIX yJallUMHCS 3a BeCh mepuoia oOyueHHs ¢ 5 mo 9 kiacc.
OnexkTuBHbIN Kypc «M30paHHbIe BOIPOCH MaTEMAaTUKU» ITO3BOJIUT CUCTEMATU3UPOBATh U YIIIyOUTh 3HAHUS
YUAIIMXCSl MO PA3MUYHBIM pasfesiaM Kypca MaTeMaTHKH OCHOBHOW IIKOJIBI (apudmeruke, anreodpe,
CTaTUCTMKE M TEOPUM BEPOSTHOCTEH, TreoMeTpuu). B aaHHOM Kypce Takke paccMaTpUBalOTCA
HECTaHIAPTHBIE 3aJ]aHUS, BBIXOAAIINE 332 PAMKH MIKOJIHHOH MporpamMmsl (Tpaguku ¢ MOIyJeM, KyCOYHO-
3aJlaHHble (PYHKIMH, peIIeHHE HECTAaHAAPTHBIX YPaBHEHUIM U HEPABEHCTB U JIp.). 3HaHUE 3TOr0 MaTepuana u
YMEHHUE €ro MPUMEHSTh B MPAKTUYECKON NeATeIbHOCTH MO3BOJMUT HIKOJIBHUKAM pELIaTh pa3HOOOpa3HbIe
3aJ1a4M pa3IM4YHON CJI0KHOCTU M MOJATOTOBUTHCS K YCIELIHOM cllaye 3K3aMeHa B HOBOW (opme UTOroBOM
aTTeCcTaluu.

Kaxnoe 3ansiTHe, a Takke BCE OHU B 1I€JIOM HalpaBJ€Hbl HAa TO, YTOOBI Pa3BUTh UHTEPEC IIKOJbHUKOB K
IPEeIMETY, IO3HAKOMHUTh MX C HOBBIMU HUJESIMU M METOJAMHU, PaclIMpUTh PEJCTaBIeHUE 00 U3yyaeMOM B
OCHOBHOM KypcCe MaTepHalie, a r1aBHOE, paCCMOTPETh UHTEPECHBIE 3a]auu.

OTOT Kypc MpeajaraeT ydaluMcs 3HAaKOMCTBO C MaTeMAaTHMKOM Kak ¢ OOLIEKYJIbTYpHOW LIEHHOCTbIO,
BBIPAOOTKOW MOHUMAHHUA UMM TOTO, YTO MaTeMaTHKa SBISETCS MHCTPYMEHTOM IO3HAHHS OKPYXKAIOIIETO
MHpa ¥ caMoro ceosl.

Eciu B wu3ydyeHHH NpPEeIMETOB €CTECTBEHHOHAyYHOIO IMKJIA OYEHb Ba)XXHOE€ MECTO 3aHHUMAeT
HKCHEPUMEHT U HMMEHHO B IPOLECCE SKCHEPUMEHTa U OOCYKIEHHS €ro OpraHu3allMd U pe3ysbTaToB
(bopMHPYIOTCS M Pa3BUBAIOTCS MHTEPECH YUCHUKA K TaHHOMY MPEIMETY, TO B MaTEMaTHKE YKBUBAICHTOM
SKCIEpUMEHTA SBJIsIeTCs perieHue 3a1a4. CoOCTBEHHO BECh KypCc MaTEeMaTHUKU MOXET ObITh TOCTPOEH M, KaK
MIPaBWJIO, CTPOUTCS HA PEIICHUH Pa3IMUHBIX IO CTENEHU BaXKHOCTH U TPYAHOCTH 3ajau.

Ilesib 3/1eKTHMBHOIO Kypca: cHCTeMaTH3allMs 3HAaHUM M CIOCOOOB JESTENbHOCTH YyYallluXcs IO
MaTeMaTHKe 3a Kypc OCHOBHOM IIKOJBI, MOATOTOBKa oOydamomuxcs 9 Kiacca K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHy o MaTemartuke. YcrnemHas ciada OI'D, nepexon B 10 kitacc no BeIOpaHHOMY
npoduio(pu He0OX0IMMOCTH).

3agaum Kypcea:

obyyaiowue: (popmuposanue noznasamenbHux u no2uyeckux YVJi)
—  @opmupoBanue "6a3pl 3HaHUN" MO anredpe, reOMETPUU U pealbHON MaTeMaTUKe, O3BOJIIOIIEH
OeCIpersITCTBEHHO ONIEPUPOBATh MATEMAaTHIECKAM MaTEPHaIOM BHE 3aBHCHMOCTH OT CIIOCO0a
MIPOBEPKH 3HAHUI.

HayuuTs npaBUIIbHOM HHTEPIPETAIINH CTIOPHBIX (DOPMYIUPOBOK 33 TaHUM.
— Pa3BuUTH HaBBIKM PEIICHUS TECTOB.
— Hayuuth MakcumanbHo 3QPEKTUBHO pacIpeeNsiTh BpeMsi, OTBEJICHHOE Ha BBIIIOJIHEHUE
3aJaHusl.
— TloaroroButs Kk ycnemHnou caaue OI'D mo mateMartuke.

pazeusarowue: (hopmuposanue pecyramusnvix YVJ/I)



®  yMeHHE CTaBHUTb Nepes co0oii 1eNb — meJienoJaranme, Kak oCTaHOBKY y4eOHOM 3a7jaui Ha OCHOBE
COOTHECEHMsI TOT0, YTO Y>K€ U3BECTHO M YCBOEHO y4alllUMCsl, U TOT0, YTO €I1l€ HEU3BECTHO;

® [UIAHMPOBATh CBOIO PabOTy - MJIAHUPOBAHME — OIIPEICTICHHE ITOCIIEJ0BATEIbHOCTH MTPOMEKYTOUHBIX
LeJIel ¢ YYETOM KOHEYHOI'0 pe3ysibTaTa; COCTABJICHUE IUIaHA U MOCIE10BAaTEIbHOCTH JIEHCTBUI;

® KOHTPOJb B @opMe CMYeHus crnocoda JIIEHUCTBHS U €TI0 pe3yiibTara € 3aJaHHbIM 3TAJIOHOM C LCIIBIO
O6H3py>K€HI/IH OTKJIOHCHHH W OTJINYHI OT 9TaJIOHA,

® OIEHKA - BBIACICHUE U OCO3HAHME YYAlIUMCsI TOTO, UTO Y>K€ YCBOCHO M YTO €IIC NOJJICKUT YCBOCHMUIO,
OCO3HAaHHE Ka4Y€CTBa U YPOBHA YCBOCHUS,

gocnumameinvHule. (popmuposarue KOMMYHUKAMUBHBIX U TuyHOCmHbIX YV]])
® (DopmupoBaTh YMEHHUE CIyIIATh ¥ BCTYNATh B IUAJIOT;
® BOCIHTHIBATH OTBETCTBEHHOCTh U aKKYPATHOCTH;

® Yy4aCTBOBATh B KOJUICKTUBHOM O6CY)KII€HI/II/I, IIpU 3TOM YUYUTBHCA YMCHHUIO OCO3HAHHO W IIPOU3BOJIBHO
CTPOUTH PpCUYCBOC BBICKA3bIBAHUC B YCTHOI>'1 U IIMChbMEHHOM (l)opMe;

® CMBICJIOOOPA30BAHUE T. €. YCTAHOBJICHUIO YYAIIUMKCS CBSI3H MEX/Y 1IEJIbI0 y4eOHOM IS TeIbHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yIbTaTOM-TIPOAYKTOM Y4YCHUS, IMOOYXKIAIOIIMM
JIeATEIILHOCTD, ¥ TEM, PaJId Yero OHA OCYIIECTBISICTCS,, CAMOOPTaHU3AIIHSL.

DOyHKIUH Kypca

L4 OpHUCHTalUs Ha COBCPIICHCTBOBAHNEC HABBIKOB HOSH&B&TGHLHOﬁ, OpraHHSaHHOHHOﬁ JCATCIIbHOCTH,
L4 KOMIICHCAIUA HEAOCTAaTKOB 3VH no Mmaremaruke.

Metoab! u popMbl 00yUeHH S

MeTtoasl U GopMbl 00Y4YEHUS ONPENENAIOTCS TPEOOBAaHUAMU O0YUYEHUs], C Y4E€TOM WHIUBUIYaJIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, pa3BUTHS U CaMOPa3BUTHs JIMYHOCTU. B CBSA3M ¢ 3TUM OCHOBHBIE
MIPUOPUTETHI METOAMKH U3yUYEHHs Kypca:

e oOyueHue yepes OMbIT U COTPYIHUYECTBO;

®  yYeT UHJUBUIYaJbHBIX OCOOCHHOCTEN U MOTPEOHOCTEN ydalmxcs;

®  UHTEPaKTUBHOCTH (paboTa B MalbIX TpYIIAX, POJIEBbIE UIPbl, TPEHWHTH, BHE 3aHATUH - METOJ
IIPOEKTOB);

® JMYHOCTHO - JEATEJbHOCTHBIH M CYOBEKT — CYOBEKTHUBHBIM moaxoj] (Oosbliee BHUMaHUE K
JUYHOCTH YYaILETOCs, a HE LENSIM YUYUTENs], pABHOIPABHOE UX B3aUMOJAEHUCTBHE).

Jl5is paboThI ¢ yJamuMmucs, 0e3ycIoBHO, MPUMEHUMBI Takue (HOpMbI pabOThI, KaK JEKIUS U CEMHUHAp.
[ToMuMO 3TUX TpagUIIMOHHBIX (OPM PEKOMEHIYETCS HCIIOh30BaTh TAKXKE JUCKYCCHH, BBICTYIUICHHS C
JOKJIaJJaMH, COAEPKALMMU OTUET O BBITOJIHEHUH MHIUBUAYAIBHOTO WM IPYIIIOBOrO JTOMAIIHETO 3aaHUs
WU C COJOKJIaJIlaMH, JOTOJHSIONUMHU JICKIIUIO yduTens. Bo3MOkHBI pasznudHbie (OPMBI TBOPUECKOM
paboThl yJamuxcs, Kak HampuMep, «3aluTa PeleHus», OT4eT Mo pe3ylbTaTaM «IIOUCKOBOW» paboThl HA
oOpa3oBarenbHBIX caiiTax B HTepHEeTe Mo yka3zaHHOW Teme. Takum 00pa3oM, TaHHBIA KypC HE UCKIIIOYAET



BO3MOXHOCTHU HpOCKTHOfI ACATCIIbHOCTU Y4YaIllIUXCsI BO BHCYPOYHOC BPCM:I. Hrtorom takoi ACATCIBbHOCTHU
MOTYT OBITh TBOPYECKHE PAOOTHI.

[Ipenmnaraemslii Kypc sIBISIETCSI pa3BUTHEM CHCTEMBI paHee IPUOOPETEHHBIX MPOTPaMMHBIX 3HAHUH, €r0
IENb - CO3/IaTh IEJIOCTHOE MPEICTABICHHE O TEME W 3HAYMTEIBHO PACHIMPHUTH CIIEKTpP 3a/ad4, MOCHIbHBIX
JuIs yyamuxcs. Bee cBoiCTBa, BXOIAIIME B KYPC, M UX JJOKA3aTeJIbCTBA HE BBI3OBYT TPYIHOCTH Y YHAIHUXCA,
T.K. HE COJAEpKaT TPOMO3JIKHX BBIKIAJOK, a KaKAOe Mpelblayniee TOTOBUT mocieayiomee. [Ipu
HaHpaBHSIIOIJ_IefI poJin YUUTCIII IIKOJIBbHUKHW MOTYT CaAMOCTOSATCIIBHO C(l)OpMyJIHpOBaTL HOBBIC JI1 HUX
CBOWCTBA M JaXe JO0Ka3aTh MX. Bce ITOMKHO pacroyiarath K CaMOCTOSITEIbHOMY IOMCKY M IOBBIIIATH
MHTEpeC K H3ydeHuro npeamera. lIpencraBiss ydamumcs BO3MOMKHOCTb OCMBICIUTB CBOWCTBA M HX
JI0Ka3aTeNIbCTBA, YIUTENb PA3BUBACT T€OMETPHUYCCKYIO HHTYHIIHIO, 0€3 KOTOPOI HEMBICIIMMO TBOPYECTRBO.

Takum oOpa3oM, mporpamma MNpPUMEHUMA JUIS Pa3IMYHBIX TPYNI IIKOJBHUKOB, B TOM YHCIE, HE
UMEIOIINX XOPOIIEH MOATOTOBKH. B 3TOM cilydae, y4uTedb MOXKET CY3WTh TPEOOBaHHS W MPEIJIOKHUTH B
KaueCcTBE JIOMAIIHUX 3aJaHUi CO3/IaHuEe TBOPYECKUX PabOT, MPU 3TOM y JETeH pa3BHBACTCS WHTYHUTHBHO-
aCCOIIMATUBHOE MBIIIJICHHE, YTO HECOMHEHHO, IIOMOYKET UM IIPH BBITIOJTHEHUH 3ananuii OI'D.

OcHoBHast (yHKLIUS y4duTeNnss B JAHHOM Kypce COCTOMT B «CONPOBOXKACHUW» YYaIlerocs B €ro
MO03HABATEIBHOM JESITEIbHOCTH, KOPPEKIIMU paHee MOydYeHHbBIX ydamumucs 3Y H.

IInanupyemMble pe3yJibTAThl 0CBOCHHS Kypca

[Tnanupyemble pe3yabTaThl OOYYEHHS OTPAXKAIOT CIEAYIOUIME YeThIpe KAaTeropuu MO3HABATEIbHOMN
o0JacTy:

3HaHne/mMOHUMAaHHE:
BJIAJICHUC TCpMI/IHOM; BJIAACHUC pa3JII/I‘-IHI)IMI/I SKBHUBAJICHTHBIMHA HpeI[CTaBJIGHI/IﬂMI/I (HaHpI/IMep, tII/ICJIa);
pacro3HaBaHue (Ha OCHOBE OIPEACIICHHH, HW3BECTHBIX CBOMCTB, C(HOPMHUPOBAHHBIX IPEIACTABICHHMN);
WCIOJIb30BAHUE PA3IMYHBIX MATEMATHUECKUX S3BIKOB (CHMBOJIMYECKOrO, Tpauueckoro), mepexoi OT
OJTHOTO SI3bIKA K APYTOMY; HHTEPIIPETALIUS.

YMeHne NpUMEHUTh AJITOPUTM
UCIOJIb30BaHUE (GOpPMYIbl KaK ajiropuTMa BBIUMCICHWM; MPUMEHEHHE OCHOBHBIX MpaBUJI JCHCTBHI ¢
qucijiaMu, aJIFC6paI/I‘ICCKI/IMI/I BI)Ipa)KCHI/IﬂMI/I; pCHICHI/IC OCHOBHBIX THUIIOB ypaBHCHHﬁ, HepaBCHCTB, CHUCTEM,
3aa4.

YMeHHe peliuTh MAaTEMATHYECKYIO 32124V
3alaHus, TPU PEIIEHUH KOTOpPhIX TpeOyeTcs NpHUMEHEeHHe (aKTyalu3alus) CHCTEMbl 3HaHUK;
npeoOpa3oBaHKe CBS3€d MEX]y HM3BECTHBIMU (haKTamMH; BKJIIOUEHHWE H3BECTHBIX IOHATUN, MPUEMOB U
CH0CO0O0B peIlIeHNs B HOBBIE CBSI3U M OTHOIIICHUS, YMEHUE PACIIO3HATh CTAaHAAPTHYIO 33/1a4y B U3MEHEHHON
hopmyTupOBKeE.

IIpuMeHeHHE 3SHAHUI B JKH3HEHHBIX, PeaJbHbIX CHTYALUSIX .
3amanus, (pOpPMYITHpPOBKA KOTOPBIX «O0JIEYeHa» B MPAKTUYCCKYIO CHUTYAIHI0, 3HAKOMYIO YYalluMcs W
ONM3KYIO UX )KU3HEHHOMY OTIBITY.

Hartypaasbnbie yncaa. /I[podu. PannonajibHbie yncia

BhINyCKHHMK Hay4duTCA:

* IOHUMATh OCOOCHHOCTH JIECATUUHONW CUCTEMBI CUHCIICHUS;

* OIIEPUPOBATh MOHATHUAMHU, CBA3AHHBIMU C JIETMMOCTBIO HATypaJIbHBIX YUCEN;

* BBIp@XaThb 4YMCJIAa B JKBHUBAJCHTHBIX (hopMax, BbIOMpas Haubojee MOAXOMAALIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYAallUH;

* CPaBHMBATh U YNOPAA0YMUBATH PALlMOHATIBHBIC YUCIIA,;

* BBINOJHATh BBIYUCIEHUS C PANMOHAIBHBIMU YHCIIAMH, COYETas YCTHbIE W IHCBMEHHBIE IMPUEMBI
BBIYMCIICHU, IPUMEHEHHUE KAJIbKYJIATOPA;

* MCIOJIB30BaTh MOHATUSA U YMEHMs, CBA3aHHBIE C IMPONOPIUOHAIBHOCTRIO BEIUYHH, MPOLEHTAMHU, B XOE
peLIeHUsT MaTEMaTUYECKUX 3a1a4 U 3a1a4 U3 CMEXHBIX IIPEIMETOB, BBIIIOIHATH HECIOKHBIE IIPAKTUYECKUE
pacu€Thl.

Buinycknux nonyuum 603moxucHocme.

* NO3HAKOMUMBCA C NOSUYUOHHBIMU CUCEMAMU CHUCTIEHUS C OCHO8AHUAMU, omaudHbiMu om 10;




* Yenyoums u pazeums npeocmasierus 0 HamypaibHblX YUCIAX U CBOUCMEAX 0eNUMOCMIU;

*  HAyyumvbCs UCNONb3068aAMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTIEHUs, NPUOOpecmu NpPUBbIUKY
KOHMPOAUPOBAMb BbIUUCTEHUSA, 8bIOUPAS NOOXOOAWULL OJIsL CUMYAYUU COCOD.

JlelicTBUTEILHbIE YHCJIA

BhbIITYCKHUK HAYYUTCS:

* HCII0JIb30BAaTh HAYaJIbHBIE MTPEICTABICHHUS O MHOKECTBE IeUCTBUTEIbHBIX UUCET;

* ONIEPUPOBATH MOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTH €T0 B BBIYHCIICHUSX.

Buinycknux nonyuum 603modicHocms.:

* pazeums npedcmasienue 0 Yucie U YUCIL08bIX CUCEMAX Om HAMYPAIbHLIX 00 OelCMBUMENbHBIX YUCET, O
POJIU BLIYUCTICHULL 8 NPAKMUKE;

* paszeums U yenyoums 3HAHUS O OECAMUYHOU 3aANUCU OelCMBUMENbHbIX Yucel (nepuooudeckue u
Henepuoouueckue opoou,).

N3mepenus, NpudIHKeHUsI, OLIEHKH

BhInyCcKHHUK HAYy4YHUTCS:

* HCIIOJNB30BaTh B XOJ€ PEHICHHS 33734 AJIEMCHTapHbBIC MPEICTABICHUS, CBS3aHHBIC C MPHOIMKEHHBIMU
3HAYEHUSIMU BEJIUYHUH.

Buinycknux nonyuum 6ozmodcnocms.

* NOHAMb, YMO YUCTO08ble OAaHHble, KOMOopble UCHONL3VIOMCA Ol  XAPAKMEPUCMUKU 00BeKmos
OKpYHCAIOW|e20 MUpa, AGIAIMCA NPeUMyUjeCmeeHHO NPUOTUNCEHHBIMU, YMO NO 3aNUCU NPUOTUIHCEHHBIX
3HA4eHUull, CcooepAHCAWUXCl 8 UHMDOPMAYUOHHLIX UCMOYHUKAX, MOJNCHO CYOums O HOCPEeUtHOCIU
NPUOIUIHCEHUSL,

* NOHAMb, YMO NOSPEUHOCMb Pe3YIbMama BblYUCIeHUll 00NNCHA OblMb COUBMEPUMA C NOSPEUHOCHbIO
UCXOOHBIX OAHHBIX.

Aaredpanyeckne BbIPaKeHUs

BBINYCKHUK HAYYIHTCS:

* OIEpUpOBaTh TOHATUAMU «TOXKAECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHHE», peularh 3ajayu,
cojiepkamie OyKBeHHBIC JaHHBIC; padOTaTh ¢ (OPMYITaMu;

* BBIMOJIHATH IPE0Opa30BaHuUs BHIPAKEHUH, COIEPIKALUX CTETICHHU C IeJILIMU MOKAa3aTeNIIMH U KBaJIpaTHbHIE
KOPHH;

* BBIMOJHATH TOXKIECTBEHHbIE MPEOOPa30BaHUS PAllMOHAIBHBIX BBIPAKEHUH HAa OCHOBE MpaBWI JACUCTBUN
HaJ MHOTOWJIEHAMU U anre0panyecKuMu ApoOsMH;

* BBITIOJIHATH PA3JI0KEHNE MHOTOUJICHOB HA MHOYKHUTEIH.

Buinycknux nonyuum 603moacHocmsb Hayyumvcsl:

* BLINOJNIHAMb MHO20UIA208ble NPEoOPA308AHUS PAYUOHAILHBIX BbIPANCEHUL, NPUMEHSS WUPOKULL HAOOp
noco6o8 u npuémos;

* NPUMEHAMb MONCOeCmBeHHble NPeodpaA308aHus 0N peuleHus 3a0a4 U3 pPasiuyHblX pazoenos Kypcd
(Hanpumep, 0151 HAXOHCOEHUSL HAUOOILULE2O/HAUMEHbULE2O 3HAUEHUSL BLIPANCEHUSL).

YpaBHeHust

BBINYCKHUK HAYYIHTCS:

* pemath OCHOBHBIE BUBI PAIMOHAIBHBIX YPAaBHEHUN C OJTHOM MEepeMEHHOM, CUCTEMBI JBYX YpaBHEHUH C
JBYMSI IEPEMEHHBIMU;

* MOHUMAaTh YpaBHEHHE KaK BaXXHEHIIYI0O MaTEeMaTHYECKyl0 MOJeIb s ONHCAHUA W HW3YYCHUS
Pa3HOOOPA3HBIX PEATBHBIX CUTYAIIUH, peliaTh TEKCTOBBIC 3a/1a4H aITeOpandecKuM METOJIOM;

* MPUMEHSATh TpadUyecKue MPEICTABICHUS ISl MCCICIOBAHMS YpaBHEHUH, HCCIEAOBAaHUS U PEIICHUS
CUCTEM YPaBHCHUU C JIBYMs TIEPEMEHHBIMH.

Buinycknux nonyuum 603moocnocms:

* 061a0emb CHeYUaNIbHbIMU NPUEMAMU DeUleHUsl YPAGHEHUL U CUCTEeM YPABHEeHUl, Y8epeHHO NPUMEHSIMb
annapam ypaeHenuti Ol peuwleHUss pasHOOOPA3HLIX 3a0ay U3 MAMEeMAMUKU, CMENCHLIX NpeoMemos,
NPAKMUKU;

* npumeHams 2paguueckue npeocmagieHus 0N UCCIe008AHUS YPAGHEHUl, CUCeM YpasHeHUl,
cooepacawux OykeeHHvie Kodhhuyuenmol.

HepaBencrBa

BBINYCKHHUK HAYIHUTCS:




* IOHUMATh U IPUMEHSATH TEPMHUHOJIOTHIO M CUMBOJIUKY, CBSI3aHHBIE C OTHOIIICHHEM HEPABEHCTBA, CBOMNCTBA
YHCIIOBBIX HEPABEHCTB;

* pemiaTh JTUHEHHBIC HEPABCHCTBA C OHON MEPEMEHHON U UX CHCTEMBI;, peliaTh KBaApaTHbIC HEPABEHCTBA C
OIIOpOii Ha rpaduUecKre NPeACTaBICHNUS;

* IPUMEHSATH armapaT HEPaBEHCTB IS PEIICHHS 3a/1a4 M3 Pa3InYHBIX Pa3JIeioB Kypca.

Buinycknux noayuum 603moicHocmes Hayuumocs:

* PA3HOOOPA3HBLIM NPUEMAM OOKA3AMENbCMEA HEPABEHCMS, VBEPEHHO NPUMEHAMb annapam HepageHcms
0J15 peulenust pazHooOPA3HbIX MAMEMAMUYECKUX 3a0a U 3a0ad U3 CMEICHbIX NPeOMenos, NPAKMUKIL,

* npumeHAmMdv 2cpaguueckue npeocmagnieHus O UCCIeO008AHUS HEPABEHCMSE, CUCMeEeM HepageHCms,
cooeparcawux OykeenHvie Kodghuyuenmol.

OcHoBHbIe MOHATHS. YHCI0BbIE (PYHKIIUT

BEITyCKHUK HAY4HTCS:

* IOHUMATh U UCIIONIL30BaTh ()YHKITMOHATIBHBIC TOHITHS U S3BIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUCHU);

* CTpoUTh rpaduKu AIEMEHTAPHBIX (DYHKIUI; HCCIEOBATh CBOWCTBA YMCIIOBBIX (YHKIMH Ha OCHOBE
W3YYCHHUS TTOBEACHUS UX TPAPUKOB;

* IOHUMAaTh (YHKIHIO KaK BKHEHIIYIO MaTEeMaTHYECKYH) MOJIENb JIJISl OMHCAHUS MPOIECCOB M SIBICHUHN
OKPY)KAOIIIEro MHUpa, MPUMEHATh (DYHKIIMOHAIBHBIA S3BIK JIJISI OMUCAHUS U MCCIEAOBAaHUS 3aBUCUMOCTEH
MEXTy GU3NYCCKHUMU BEITMYMHAMHU.

Buinycknuk nonyuum 603mMoxcHoCmb HAYYUMbCA:

* IPOBOOUMb UCCIE008AHUSL, CEA3AHHBIE C UYUEHUEM CBOUCME (DYHKYUL, 6 MOM HUCILe C UCNONIb308AHUEM
KOMNblOmepa, HA OCHOBe 2pApuKo8 U3VUeHHBIX DYHKYUL Cmpoums Oojee ClodcHble epapuku (KycouHo-
3a0anHble, ¢ «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONIBL308aMb PYHKYUOHAbHBIE NPEOCMABIeHUs U C8OUCMBA QYHKYUU 0I5l peuleHUs MamemMamudecKux
3a0a4 U3 pasiuuHbIX pazoenos Kypcd.

YucioBbIe MOCI€10BATEIbHOCTH

BBIyCKHUK HAYYHTCS:

* IOHUMATh U UCITIOJIb30BATh S3BIK MOCIIEI0BATECILHOCTEH (TEPMUHBI, CAMBOJIUYECKIEC 0003HAUCHUS),

* MPUMEHATh (OPMYIIBI, CBSI3aHHBIC C apHU(PMETUYECKON M TCOMETPUYECKOH MpOrpeccHeid, W arrmapar,
c(hOpMHUPOBAHHBIN MPU M3YYSCHUH JIPYTHX PA3AEIOB Kypca, K PEIICHUIO 33]1a4, B TOM YHCIIE C KOHTEKCTOM
U3 peajbHOM KU3HU.

Buinycknux nonyuum 603moxcHocms HAy4umbcs:

* peuwamv KOMOUHUPOBAHHblE 3A0a4U C NPUMEHEHUEeM (OPMYL N-20 4ieHd U CYMMbl NepeblX N YLeHO8
apugmemuyeckolu U 2eoMempuUyYecKol Npozcpeccu, NPUMeHss Npu dMoM annapam ypagHeHuu U

Hepagencma,
* NOHUMAMb aAPUDMEMUYECKYIO U 2eOMEMPUUECKYI0 NPOSPECCUI0 KaK (PYHKYUU HAMYPATbHO2O apeyMeHma;
C6A3bI8AMb  ApUPMEmMUUEecKYl0  Npo2peccurd ¢ JTUHEUHbIM — POCMOM,  2eOMempudyeckyio — C

IKCHOHEHYUATIbHBIM POCHIOM.
OnucarejibHasi CTATHCTHKA

BEITYCKHUK HAy4YHTCS MCHOIB30BATh MPOCTEUIIHE CHOCOOBI MPEICTABICHUS M aHa W32 CTaTHCTUYECKHUX
TAHHBIX.

Buinycknux nonyuum 603moxcHocms npuobpecmu nepeoHa4aibHblil ONbim OpeaHu3ayuy coopa OaHHuIX NPu
npoGedenul Onpoca OOWEeCMEEeHHO20 MHEHUsL, OCYWECMEIsMb UX AHAIU3,NPeOCmAasisimG pPe3yibmanmbl
onpoca 6 suoe madbuysl, OUASPAMMDBL.

Cay4aiinblie cOOBITHSI H BEPOATHOCTD

BEITYCKHUK HAYYHTCS HAXOUTHh OTHOCHTEIBHYIO YaCTOTY M BEPOSTHOCTh CITyYaifHOTO COOBITHSI.
Buinycknux nonyuum 603modxicHocms npuobpecmu Onvim POBeOeHUs: CIYYAHbIX IKCNEPUMEHMO8, 8 MOM
yucie ¢ NOMOWbI0 KOMRBIOMEPHO20 MOOETUPOBAHUS, UHIMEPRPEMAaYUU UX pe3yibmamos.

Kom0unnaropuka

BEITYCKHUK HAYYHTCS pemnaTh KOMOMHATOPHBIE 33/1a4K Ha HAXOXKACHUE YUCIIa 00bEKTOB HITM KOMOMHAITHH.
Buinycknux _nonyuum — 603MOMCHOCMb — HAYYUMBCA HEKOMOPLIM — CNEYUANbHbIM — NPpUEMam  peuleHus
KOMOUHAMOPHBIX 3A0aH.

Hacnaonan ceomempusn

Buinycknux nayuumes:




* PACNO3HABAMb HA YEPMEHCAX, PUCYHKAX, MOOEJAX U 8 OKPYHCAIOUWeM Mupe NIOCKUe U NPOCMpPaHCmeeHHble
2eomempuieckue ueypol,

* PAcno3nasams pazeEpmKu Kyoa, npamMoy2oibHO20 napaiieienuneod, NpasuibHOU NUPAMUObL, YUIUHOPA U
KOHyca;

* cmpoums pazeéEpmKU Kyoa u npsamoy201bH020 napaieienuneod;

> onpeoensimb NO JUHEUHbIM pA3Mepam pazeépmKu  Queypvl JUHeliHble pasmepbl camol @ueypul u
Haobopom;

* BLIYUCTAMD 0O0LEM NPAMOY2O0IbHO20 NAPALIeNenUneod.

Buinycknux nonyuum 603moxcHocmy:

* HAYUUmMbCs BbIYUCTAMb 00BEMbI NPOCMPAHCMBEHHbIX 2e0MEeMPUUecKuUx @ueyp, COCMABNIeHHbIX U3
NPAMOY20IbHBIX NAPALLENeNUNeoos;

* yenyoumo u pazeums npedCmagieHusi 0 NPOCMPAHCMBEHHBIX 2eOMEMPULECKUX PuUeypax;

* HAYYUMbCA NPUMEHAMb NOHAMUE PA36EPMKU OIS BLINOJIHEHUS. NPAKMUYECKUX PACYEMO8.
TI'eomempuueckue guzypot

Buinycknux nayuumes:

* NOBL308AMBCS A3LIKOM 2eOMempuul O ONUCAHUSL NPEOMEMO8 OKPYICAIOWE20 MUPA U UX B3AUMHO2O
PACNONOMHCEHUsL,

* pacro3HaBaTh U H300paXkaTh HAa YEPTEIKAX U PUCYHKAX FEOMETPUICCKUE PUTYPBI U MX KOH(UTYpaluy;

* HaXOJIUTh 3HAYCHHUS JUTHH JTMHCHHBIX YJIEMEHTOB (PUTYp U UX OTHOIICHHUS, IPaTyCHYIO MepY yriioB oT 0°
1o 180°, mpuMeHsist onpeeTIeH s, CBOWCTBA U IPU3HAKK QUTYP M UX JIEMEHTOB, OTHOIICHHS QUTYD
(paBeHCTBO, 1MOJ00ME, CHMMETPHUH, TOBOPOT, MapauIeIbHBINA IEPEHOC);

* OIIEPUPOBATH C HAYAILHBIMU MMOHSATHSIMU TPUTOHOMETPUH U BBITIOJIHATH 3JICMEHTAPHBIC ONIEPAIIUU HA
(GYHKIUSMU YTIIOB;

* pemarth 33Ja4u Ha JJOKa3aTelbCTBO, OMMPAsICh HA M3YYCHHBIC CBOWCTBA (PUTYp M OTHOIICHHUH MEXTy HUMH
Y IPUMEHSISI U3YYCHHBIC METOIBI JJOKAa3aTeIIbCTB;

* pemaTh HECJIOKHBIC 331a4 Ha TIOCTPOCHUE, IPUMEHSISI OCHOBHBIC aJITOPUTMBbI TIOCTPOCHHUS C TIOMOIIIBIO
LHUPKYJIS U JIMHENKU;

* pemarh MPOCTEUIINE TUIAHUMETPHUECKUE 3a/1a41 B TIPOCTPAHCTBE.

Buinycknux nonyuum 603modcHocmy:

* 061a0emb Memooamu peuleHust 3a0ay Ha GbIMUCIEHUsL U OOKA3AMENbCMEA: MemooOM Om NPOMUBHO2O,
Memooom nodoodUs, Memooom nepebopa 8apuUanmos U MemoooM 2e0OMempuiecKux Mecm moyex;

* npuobpecmu onvim NPUMEHeHUs. A12eOPaULecK020 U MpUSOHOMEMPUYECK020 annapama u uoetl O8UNCeHUs.
npu pewenuy 2eomempudecKux 3a0ay,

* 061a0emb MPAOUYUOHHOU CXEMOU peuleHus 3a0ay Ha NOCMPOEHUe ¢ NOMOWbIO YUPKYISL U JTUHEUKU:
aHanus, noCmpoeHue, O0KA3amenbcmeo U Uccie0osanue;

* HAYYUMbCS peuwams 3a0ayu HA NOCMPOEHUe MEmoOOM 2eOMEempUiecKko20 Mecma modex u MemoooM
nooobus;

* npuobpecmu OnvIM UCCIEO08AHUSL CEOUCME NIAHUMEMPUUECKUX PUeYp C NOMOWbIO KOMHLIOMEPHBIX
npocpamm,

* npuobpecmu onvim 6bINOJHEHUsI NpPoeKkmoe no memam «l eomempuueckue npeodopazosanus Ha
niaockocmuy, «Illocmpoenue ompeskos no gopmyney.

H3mepenue zeomempuueckux ¢enuyun

Buinycknux nayuumes:

* UCNONIL308AMb CEOUCMBA USMEPEHUS ONUH, NIOWAO0ell U Y2108 NPU PeueHUU 3a0ay Ha HAX0XHCO eHue ONIUHbL
ompesKa, ONUHbL OKPYHCHOCMU, ONUHBL OY2U OKPYIHCHOCIU, 2PAVYCHOU Mepbl Yeid;

* BLIYUCTAML NIOWAOU MPEY2ONbHUKOS, NPAMOY20JbHUKOS, NAPALIeN0SPAMMO8, Mpaneyuti, Kpy208 u
cexmopos;

* BLIYUCTIAMY OUHY OKPYHCHOCTU, OUHY OVeU OKPYHCHOCIU,

* BLIYUCTIAMD OJIUHBL TUHEUHBIX DTIEMEHMO8 ueyp U Ux Yeivl, UCHOAb3YS POpMYIbl ONUHBL OKPYICHOCIU U
ONUHBL Oy2U OKPYAHCHOCMU, (PopMYabl naowaoell gueyp;

* pewamsv 3a0a4u HA OOKA3AMENbCMBO C UCHONb30BAHUEM (DOPMYI ONUHBL OKPYICHOCU U ONUHbL OyeU
OKpYIAHCHOCMU, popmyn naowadell uzyp,;




* pewams npakxmudeckue 3a0aiu, CA3aHHble C HAXOHCOCHUEM 2e0MEeMpPUdecKux 8eluduH (UCnoab3ysa npu
He0OX00UMOCMU CNPABOYHUKU U MeXHUYeCcKUue cpeocmaeay).

Buinycknux nonyuum 803moaucHocms Hayyumvcsl:

* GLIYUCIAMb NIOWAOU PuU2Yp, COCMABIEHHbIX U3 08YX UM DOJlee NPAMOY20JIbHUKO8, NAPAJLIeN0cPaAMMOS,
Mpey2oNbHUKO8, KpYed U CeKmopa,

*  guIUUCHAMbL  NAOWAOU  MHO20V20NbHUKO8,  UCNONb3YSL  OMHOWIeHUs — PABHOBENUKOCMU U
PABHOCOCMABNEHHOCTNU,

* NPUMEHAMb aneedpauyecKuti U mpueoHOMempuyecKuli annapam u uoeu 08UMCeHUs. NPU peueHuu 3a0ay Ha
gbluUCIeHUE NAoWaAdel MHO20Y20NbHUKOS.

Koopounamut

Buinycknux nayuumes:

* BBIYHCIIATH JJIMHY OTPE3Ka M0 KOOPAMHATAM €ro KOHIIOB; BBIYMCIISATH KOOPAMHATHI CEPEAUHBI OTPE3Ka;

* MCITOJIb30BAaTh KOOPAMHATHBIN METO/ JUIsl H3yYSHUS CBOWCTB MPSIMBIX M OKPYKHOCTEH.

Buinycknux nonyuum 603modicHocms.:

* 081a0emb KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0ay Ha 6bIYUCIEHUs U OOKA3AMENbCMEd,

* npuodpecmu OnvIM UCNONIL308AHUS KOMNLIOMEPHBIX NPOSPAMM O AHAIUZA YACMHBIX CIYYdes 83aUMHO20
PACNONI0dCEHUSL OKPYHCHOCEU U NPAMbIX,

* npuobpecmu Onvlm B6bINOIHEHUS Npoekmos Ha memy «lIpumenenue KoopOuHamHoz2o memooa npu
peuteHuy 3a0ay Ha GbIYUCTIEHUsS. U OOKA3AMENbCINEA.




IIVIAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU NIKOJIBHUKAMMU YV 110
3ABEPIIEHUH OBYYEHUA

JIn4HOCTHBIE

CrnennajabHo-npeaveTnbie YV /[

MetanpeameTtHbie YY J{

PeryasaTuBnblie

Ilo3naBaTeIbHBIE

KomMmyHuUKaTHBHBIE

-[I0JIOKUTENIBHOE OTHOIICHHE K
ypOoKaM MaTeMaTHKH;

-yMeHHe NpU3HABATh
COOCTBEHHbBIE OLIMOKH;
-hopmMupoBaHre  LEHHOCTHBIX
OpHeHTalMil  (caMoperyssinus,
CTUMYJIMPOBAaHHE, NOCTHXKEHHE
HIp.);

-opmupoBanue
MaTeMaTUYeCKOM
KOMIICTEHTHOCTH

B cdepe mu4yHOCTHBIX yym y

BBIITYCKHUKOB Oynyt
cOpMHPOBaHbI  BHYTPEHHsS
TIO3HIIUS obyuatomierocs,
aJleKBaTHAas MOTHBALHSL
yueOHOM JIeATENbHOCTH,
BKJIIOYast y4eOHbIe u
MO3HaBaTe/IbHBIC MOTHUBBI,
OpHCHTAllUsl HA  MOpPAIIbHBIC

HOPMBI U UX BBITIOJIHEHHUE.

--BBINOJIHATE  apupMeTHYeCKHe

,ﬂeﬁCTBHﬂ, co4derass yYCTHBIC U

IIMCBbMEHHBIC IIPUEMBI; HAaXOJUTH

3HAYCHUs KOPHS HATypalbHOM
CTCIICHH, CTCICHU C
panMOHaJIBHBIM IOKa3aTeJIEM,

HCIIONB3YS HPU HEOOXOAUMOCTH
BBIYHCITUTEIbHBIE ycrpoiicTa;
MOJIb30BAaTHCA OHCHKOﬁ u
NPUKUAKOW IPU  NPAKTHYECKUX
pacuerax;

--COCTaBJIATh GyKBCHHLIC
BeIpaXeHU M QopMynsl 10

YCJIOBHAM 3a/1a4; OCYLIECTBIATE B

BBIPaXXCHUAX u (bOpMyJ'IaX
YUCIIOBBIC I10ICTAHOBKHA u
BBIIIOJIHATH COOTBETCTBYIOLIUE
BBIYUCIICHUA, OCYHIIECTBIIATH

TIOACTAHOBKY OJHOI'O BBIPAXKCHUSA
B JIpyroe; BbIpaxarb U3 (opmyi
OJIHY
OCTaIIbHBIC;

HepEMEHHYI0 gepe3
--BbIIIOJIHATL OCHOBHBIC ﬂeﬁCTBHﬂ
co CTCIICHAMU C OEJIBIMA
II0Ka3aTe/iAMHU, C MHOrOWICHaAMH
U anreOpanyecKuMu IpoOsMHu;
BBITIOJIHATH TOXICCTBECHHBIC

npeoOpa3oBaHus  PalMOHAIBHBIX

BBIPKCHHH;

--IIPUMEHATH CBOMCTBa
apudMeTHIeCKUX KBaJpaToB
KOpHeﬁ pitit:s BBIYUCIICHUS
3HaYCHHH W mpeoOpa3oBaHMiA
YHUCIOBbIX Bmpamm{uﬁ,

COoAepKAIMUX KBAAPATHBIE KOPHU;
--penaTb HHHCﬁHbIC, KBaJI[paTHBIC
YpaBHEHUS W palHOHAIbHBIC
YPaBHEHHUSA, CBOASALIMECS K HUM,
JIBYX
ypaBHEHHI u

CHCTEMBI JIMHEHHBIX
HECIIOJKHBIE
HEJMHEHHbIe YPaBHEHHS;

--pelmarb

TEKCTOBBIC 3aja4u

anredpanyecKum METOJIOM,

NMPOBOAUTE ~ OTOOp  pelleHHil,

ucxos 3 (bopMyIpOBKI
337124,

--ONPEENATh KOOPJUHATEl TOYKH
IUIOCKOCTH, CTPOUTH TOYKH C
3aJaHHBIMH KOOPNHATAMH;
n300pakaTh MHOXKECTBO PEIICHHUH
JIMHEHHOTr0 HEPaBEHCTRA;
--HAXOAUTh 3HAYeHHs GyHKIUH,
3agaHHOi (opmyIoii, Tabauuei,
rpadukoM 10 €€ apryMeHry;
HAXOINTh 3HAYCHHSI aPryMEHTa
110 3Ha4YCHHIO (YHKIUK, 3aJaHHOI
rpadHuKoM WM TabIHIIeH;
--ONpEAENAITh CBONCTBA (DYHKIHH
rpaduky;
rpaduyecKue NPeACTaBICHHS TIPH

o €e NPUMEHATH

PEIIeHHH  ypaBHEHMii, CHCTeM,
HEPaBEeHCTB;
--OIHCHIBATH cBOlcTBa

U3yUEHHBIX (YHKIMH, CTPOUTH X

rpaduxu.

-OTCJICKHMBATh LeJIb Y4eOHOMH
JIeATebHOCTH (C ONOpoii Ha
MapIIpyTHbIE JTUCTBI) H
BHey4eOHoI1 (¢ onopoii Ha
Pa3BOPOTHI IPOEKTHOM
JeATETbHOCTH);

-Y4UTHIBATH OPHEHTHPBI, JaHHbIC
y4HTeIEeM, IIPH OCBOCHHH HOBOT'O
yueOHOro Martepuaa;
-IIPOBEPATH PE3YIbTATH
BBIYHCIICHHIA;

-aJIeKBaTHO BOCIIPUHIMATb
yKa3aHUs Ha OIIHMOKU U
HCIIPABJIATH HAll/ICHHbIE OLIMOKH.
-OLICHHBATh COOCTBEHHBIE YCIIEXH
B BBIYMCIIUTEIILHOM
JIeATebHOCTH;

-TJIAaHUPOBATH LIATH 110
YCTpaHEeHHIO poOesoB (3HaHHE
cOocCTaBa yKcedn).

B cdepe peryasTUBHBIX YY1
BBIILYCKHHKH CMOTYT OBJIaJIeTh
BCEMH THUIIAMU

y4.1eHCTB. HAIIPaBJICHHBIX HA
OpraHU3aLMIO CBOSH paboThl B
OY u BHE ero, BKJIIoYas
CIIOCOOHOCTD IPUHUMATh U
COXpaHAThH y4eOHYIO LieIb U
3aa4y, ILIAHKPOBATh €€
peann3anunio, KOHTPOIUPOBATH U
OLICHHBATh CBOH JCHCTBHS,
BHOCHTb COOTBETCTBYIOIIHE
KOPPEKTHBBI U X BBIIOJIHCHHE

--aHAJIM3UPOBATH YCIOBHUE 3a1a4u
(BblﬂeﬂﬂTb YHUCJIOBbIC TAHHBIC U
LOEJIb — 4TO U3BECTHO, YTO
TpebyeTcst HauTh);

-COIIOCTABJIATH CXEMBI U yCIIOBUS
TEKCTOBBIX 3a1a4,

-yCTaHaBJIMBaTh 3aKOHOMEPHOCTH
¥ UCII0JIB30BaTh UX IIPU
BBITIOJTHCHUH BHHaHl/lﬁ;
-OCYLIECTBJIATH CHHTE3 YHACJIIOBOI'O
BBIP)XCHUS, YCIIOBUS TEKCTOBOU
3aga4yn (BOCCTaHOBJ’IeHI/Ie yciaoBusa
110 PUCYHKY, CXeMe, KpaTKOH
3aIHMCH);

-CpaBHUBaTh U
KJIacCu(pUIUPOBATH
U300paKeHHbIE IIPEAMETHI U
TE€OMETPUYCCKUE d)I/ll'ypBI no
3a/IaHHBIM KPUTEPHUSM;

-IIOHUMATh HH(POPMALIHIO,
NPEACTaBICHHYIO B BUIC TEKCTA,
CXeMblI, TaOJIHULIBI.

-BUJICTh aHAJIOIMH U
HCIIOJIB30BaTh UX IIPU OCBOCHHUN
[IPUEMOB BBIYUCIICHUIT;
-KOHCTPYUPOBaTh
TE€OMETPUYECKUE d)I/ll'ypBI n3
3a1aHHBIX YacCTeil; 10CTpauBaTh
4acTh 10 3alaHHOH
TeOMEeTPUYECKOi (PUTYPBI;
MBICJICHHO OCJIUTh
reoMeTpUYEcKyIo GUrypy Ha
YacTH;

-COIOCTABIATh HHPOPMALIHIO,
MPENCTABICHHYIO B Pa3HBIX
BHUJAX;

-BBIOMpATH 3aaHKE U3
TIPEJVIO)KEHHBIX, OCHOBBIBASICH HA
CBOMX HHTEpECax.

B cdepe nosnaBarensubix YVY]{
BBIITYCKHUKA Hay4aTcsa
BOCIIpUHUMATh W aHAIIM3UPOBATH
coOOLIeHUsT W BaKHEWIIHE HX
KOMITOHCHTBI-TEKCTBI,
HCIIOJIb30BATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA, B TOM
YHCJIE OBJAJEBAIOT JIEHCTBHEM
MOJICITUPOBAHUS, a TAKXE
LIUPOKUM CIEKTPOM JIOTUYECKUX
JeHCTBUI M Omepaiuii, BKIIOUas
O6LL[PI€ TIPUEMBI PELICHUA 3a1a4

--COTPYJJHHYATh C TOBAPHILAMHI
IPU BBITIOJHEHHH 33 IaHUI:
YCTaHABIMBATh U COOIIONATH
0uepEAHOCTh JeHCTBHUIA,
CpPaBHMBATH T1OJYYCHHBIC
PEe3yJIbTAThI, BHICITYIIMBATD
MapTHepa, KOPPEKTHO cOO0mAaTh
TOBapHILly 00 OIHOKax;

-3a/1aBaTh BOIIPOCHI C LIEIbIO
MOJTy4YEHUS HY)KHOH
uHbopMaLHK;

-OpraHNU30BbIBATH
B3aHMOIIPOBEPKY BBIIIOTHEHHOH
paboTsl;

-BBICKa3bIBaTh CBOE MHEHHUE NIPH
00CYKIICHHH 3a1aHUs

B cdepe xOMMyHUKAaTUBHBIX Yya
BBITYCKHUKH TIPUOOPETYT yMEHUS.
YYHUTHIBATH HO3HLUIO
cobeceqHuKa(TIapTHEPCTBA),
OpraHHU30BBIBATh W OCYIIECTBISTH
COTPYIHMYECTBO H KOOIEPALMIO C

ydurTenem u CBEPCTHUKAMHU,

aJICKBaTHO BOCIIpUHUMATh n
nepeaBath uHdopmarmio,
oToOpaxaTh NpeIMeTHOe
coepKaHue u yCIoBHS
JIEATEIbHOCTH B COOOIIEHHUSX,
BasKHEHILIUME KOMIIOHCHTaMH
KOTOPBIX ABJISIFOTCS TEKCThI
3a/1aHuH.



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

HartypaabHblie ynciaa. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTEIIEM.

PanuonanbHbie yuciaa. Moayns (aOconroTHas BennuuHa) yuciaa. CpaBHEHHE PAlMOHAIBHBIX YHCEN.
Apudmernueckre AeUCTBUS ¢ pallMOHATBHBIMHU yuciaMu. CTeneHb ¢ UeNbIM MoKa3aTeneM. YnucioBbie
BBIPA)XEHUS, MOPSJIOK AEHCTBUM B HUX, UCII0JIb30BaHUE CKOOOK. 3aKOHBI apU(PMeTHUECKUX JeHCTBUIA:
[IEPEMECTUTENBHBIN, COYETATEIIbHBIN, PACIIPEAEITUTEIIbHBIN.

HelicTrBuTenbHble ynciaa. KBagpaTHblii kopenb u3 unciaa. Kopens tperseit crenenu. [louamue o kophe
N-oti cmenenu u3 uyucna. JleWcTBUTENbHBIE YMCIA KaK OECKOHEYHbIE AecATUYHbIe ApoOu. CpaBHEeHUE
NEHCTBUTENBHBIX YUCEIl, apU(METHICCKHE ICUCTBUS HAl HUMH. DTallbl Pa3BUTHUS MPEACTABICHUHA O YUCIIE.
W3mepenus, npubmmkeHusi, oueHkH. Pa3zmepbl 00BEKTOB OKpY)KAMOIIEro Hac Mupa (OT 3JIEeMEHTapHBIX
yacTull 10 BeeneHHo), IIMTENbHOCTD MIPOLIECCOB B OKpY KaroleM Hac Mupe. [IpeacraBienue 3aBUCHMOCTH
MEXy BeJIMYMHAMH B BUE (opMyIl. Beiaenenue MHOXKUTENS — CTENIEHU JIECATH B 3aIllMCHU YUCIIA.

Anzeopa

Anzeopauueckue opoou. Apugpmemuueckue onepayuu Hao ancedpauveckumu O0Opooamu. byxeenuvie
guipadiceHusi  (vlpadcenus ¢ nepemeHuvimu). Hucnosoe 3uauenue OYKEEHHO2O — BbIPANCEHUS.
Jonycmumvsle 3Hauenus nepemeHHulX, 6X00AUWUX 6 dancedpaudeckue evipadxcenus. lIloocmanosxa
gvlpadxcenuii  emecmo  nepemenHvlx. Pasencmeo  Oykeenmwvix  evipadicenuti.  Toacoecmso,
Odokazamenbcmeo modicoecms. Ilpeobpazosanus gvipasicenui.

Ceoticméa cmeneneti ¢ yenvim noxkazamenem. Muoeounenvl. Cnodicenue, 6bluumanue, YMHONMCEHUE
MHO20UNeH08. DPOPMYNIbl COKPAUJEHHO20 YMHONCEHUA: K8AOpam CymMmbvl U Keaopam pasHocmu, KyO
CYMMBI U Ky0 pasHocTH. Popmyna pazHocmu keaopamos, HopMylia CyMMBbI KyOOB U Pa3HOCTH KYOOB.
Pasznoowcenue mnoeounena na muoxcumenu. Keaopammulii mpexunen. BpleneHue MoIHOTO KBaapara B
KBaZIpaTHOM TpexwieHe. Teopema Buema. Paznodwcenue Keaopamuo2o mpexyiend HA JUHeliHble
muoxcumenu. Mnozounenwvl ¢ 00not nepemennoil. Cmenens mHozounena. Kopenv mnozounena.

Anrebpanueckas apoos. Cokparnienue nqpooeii. JlelicTBus ¢ aredpandecKuMu Ipo0sMu.
PanmonansHbie BhIpakeHUsI W UX TMpeoOpasoBaHus. CBOWCTBa KBaJpaTHBIX KOPHEH M MX MpPHUMEHEHHUE B
BBIYUCIJICHUAX.

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

VYpaBHeHUE C AByMs MEPEMEHHBIMU; PEIlIEHWE YpaBHEHUS C IByMs MepeMeHHbIMH. CHucTeMa ypaBHEHHIA;
pemienue cucteMbl. CucrteMa JByX JIMHEWHBIX YPABHEHUI C IBYMsI IEPEMEHHBIMU; PEILIEHUE MTOACTAHOBKOMN
U anreOpanyecKuM CIIOXKEHHUEM. YpPaBHEHHE C HECKOJIbKUMH TIepeMEeHHBIMH. [Ipumepbl pemeHus
HEJIMHENHBIX cucTeM. [IpuMepsl perieHrs ypaBHEHUN B LIENbIX YHACIIAX.

HepaBenctBo ¢ ogHOM nepemeHHOM. Pemenne HepaBeHCTBA. JIMHEHHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN
u ux cuctembl. KBagpatHble HepaBeHCTBa. [Ipumepul peuterus OpoOHO-TUHENHbIX HePABEeHCMS.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[oKa3amenbcmeo Yuciosvlx U aneedpauieckux HepageHcms.
Ilepexox oT cJIOBecHO# (POpMYJMPOBKH COOTHOLIEHHI MEXIY BeJMYMHAMH ajared0pamveckoi.
Peenne TekcTOBBIX 32124 ajredpanyeckum crnocodom.

YucnoBble nmociaenoBareibHocTH. [loHsaTHe mocnenoBarenbHOCTU. ApudmMerndyeckass ¥ reoMeTprudecKas
nporpeccuu. GopMyIbl 00IIET0 WieHa apu(dMETHUIECKOM M T€OMETPUIECKON MPOTPECCHI, CYMMBI TTEPBBIX
HECKOJIbKUX YICHOB apu(hMETUIECKOM U TEOMETPUUYECKON MPOTPECCUH.

Yucnosbie pynkuun. [lonstue pynknuu. O6mnactes onpenenenust GyHkunu. CrnocoObl 3a1aHus QyHKIUH.
I'padux ¢yHKIMH, BO3pacTaHWE U yObIBaHUE (YHKIMHU, HAUOOJbIIEe U HaUMEHbIIEe 3HAUCHUS (PYHKIUH,
HyJU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA. UTeHue rpadukoB QyHKIUH.



@OyHKIIMYM, ONHUCHIBAIOUINE NPAMYI0 U OOpaTHYIO MPONOPLUOHAIBHYIO 3aBUCHMOCTH, HX TI'padUKH.
Jlunetinas Qyuknus, ee rpaduk, reoMeTpudeckuii cMbici kodddurmentor. ['mnepbona. KBagparuunas
¢bynkuus, ee rpaduk, mapadona. KoopauHarel BepnHbl napadoisl, ock cuMMeTpun. Cmenenuvie (hyHKyuu
¢ HamypanbHulM nokasamenem, ux epaguxu. I'papuxu GyHKIMNA: KOpEHb KBaAPaTHBIN, KOPEHb KyOHUECKUil,
Moyib. Vicnionp3oBanue rpagukoB (GyHKIMNA AJ1s peIIeHUs] YPaBHEHUH U CUCTEM.

ITpumeps! rpaduyeckux 3aBUCUMOCTEH, OTPaXKaIOIUX pealbHbIE MPOLECChl: KojeOaHue, MOKa3aTelbHbIN
POCT; uucio6bie QyHKyuu, onucvlearouue Smu nPOYeccyl.

[TapannenbHplii nepeHoC rpagUKOB BOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO OCell.

Koopaunarel. V300pakeHre 4yucen TOYKaMHU KOOPAMHATHOM MpsAMON. I'eoMeTpudecKkuii CMBICT MOAYIIS
yuciaa. YUMcIoBble NPOMEXKYTKU: HMHTEpBal, OTPE30K, Jyd. Dopmyna paccmosnus mexncoy MmoUKamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpAMHATHI Ha ILNIOCKOCTH; KOOpAMHAThl Touku. Koopauuatel cepenunbl otpe3ka. Popmyna
pPacCTOSHUSL MEXAY JIBYMsl TOYKaMH IIJIOCKOCTH. YpPaBHEHHE MPSAMOHM, YIIOBOM KOA(PPHUIMEHT MpsIMOii,
yCIIOBHE MapajuIeIbHOCTH NPSAMBIX. YpPaBHEHUE OKPYKHOCTH C LIEHTPOM B Hauyajle KOOPAMHAT U 6 10601
3a0aHHOl MmouKe.
I'papuueckas uHTEprpeTalusi ypaBHEHUH € JByMs NEPEMEHHBIMH M UX CHUCTEM, HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CHCTEM.

I'eomeTpus

HavaabHble NOHATHS U TE€OPEMbBI T€COMETPHUMA.

BO3HUKHOBEHHE F€OMETPUHN U3 TPAKTUKU.

I'eomeTpuueckue urypsl u Tena. PABEHCTBO B TEOMETPHUH.

Touka, npsiMas U IIOCKOCTb.

[IonsiTHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ay4d. Jlomanas.

VYron. Ilpsmoit yron. Octpble U Tynble yribl. BepTukaibHble U cMexHble yribl. buccekrpuca yria u ee
CBOICTBA.

[TapamtenpHble U nepecekaromuecs npsmMele. [leprneHIuKyIsapHOCTh NPAMBIX. TeopeMbl 0 mapauieIbHOCTH
U TEPIEHIUKYIAPHOCTH NPsAMBIX. CBONCTBO CEPEIMHHOrO NMEPHEHAUKYIApa K oTpe3Ky. [lepnenaukymnsap u
HaKJIOHHAA K npsAMoil. MHOroyroiabHUku. OKpyKHOCTb U KPYT.

Tpeyroabnuk. IIpsMoyronbHble, OCTPOYIOJBHBIE, U TYNOYTOJbHBIE TPEYrOJIbHUKHU. BbiCcOoTa, MenuaHa,
OucceKkTpuca, CpenHss JUHUS TpeyrojbHUKa. PaBHOOENPEHHbIE W PABHOCTOPOHHHE TPEYTrOJIbHUKU;
CBOWCTBA U IPU3HAKU PABHOOEAPEHHOIO TPEYTOJILHUKA.

[Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHuka. Cymma yriioB TpeyroibHuKa. BHemHue
YIJIBI TPEYTOJIBHHUKA. 3aBUCUMOCTD MEX/ly BEJINYMHAM CTOPOH M YIJIOB TPEYTOJbHUKA.

Teopema daneca. [lonobue TpeyroabHukoB; ko3 duiment nogodus. [IpuzHaku mogooust TPEYroabHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa MPSIMOYTOIBHBIX TPEYrodbHUKOB. CHHYC, KOCHMHYC, TaHTEHC,
KOTAHT€HC OCTPOTO yrila MPsSIMOYTOJIbHOTO TpeyrojbHuka u yrioB oT 0° mo 180°; mpuBeneHne K oCTpoMy
yriy. Perienue npsSMoyroiabHBIX TPEYrodbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIeCTBO. DOpMyIbI,
CBSI3BIBAIOIINE CHUHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC OJHOTO M TOTO XK€ yria. Teopema KOCHHYCOB U
TeopeMa CHHYCOB; IPUMEPHI UX MIPUMEHEHHS JIJIs1 BBIYMCICHUS DJIEMEHTOB TPEYTOJIbHUKA.

3ameuaTesbHbIE TOUYKH TPEYrOJbHUKA: TOYKHU MEPECEUeHMs] CEpPEeIMHHBIX NEepPIEeHIUKYISIPOB, OMCCEKTPUC,
MeJHaH.

YeroipexyroiabHuk. [lapamnenorpamm, ero cBoiictBa u npusHaku. [IpsMoyroiabHUK, KBaapat, pomMO, uX
CBOMCTBA U Npu3HaKu. Tpanenus, cpeHss JIMHUS Tparenun; paBHOOeIpeHHas Tpanelus.

MHoOroyroJibHUKH. Beinykiible MHOrOoyroiapsHUKH. CymMMa yriioB BBITYKJIOINO MHOTOYrOJIbHMKA. BriicanHsbie
U OIIMCaHHBIE MHOT'OYTI'OJIbHUKU. [IpaBuiibHbIE MHOTOYT OJIBHUKH.

OxkpyxHoctb M kpyr. llentp, pagmyc, nmamerp. Jlyra, xopma. Cekrtop, cermeHT. lleHTpasbHBIN,
BIIMCAHHBIM YTOJI; BEIMYMHA BIMCAHHOTO yria. B3aummHOe pacrnonoxeHue MpsSMOW M OKPYXKHOCTH, 08X
oxpyaxcnocme. KacarenpHas U CeKymas K OKPY>KHOCTH, PaBEHCTBO KaCaTENIbHBIX, IPOBEACHHBIX U3 OQHON



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

OKpy>KHOCTb, BIIMUCAHHAs B TPEYrOJIbHUK, U OKPYKHOCTh, ONKMCAaHHAsI OKOJIO TpeyrojibHUKa. Briucanubie u
OIMCaHHBIE YETHIPEXYTOJILHUKU. Brucannvie u Onucantvle OKpyIHCHOCMU NPASUTLHOS0 MHO20Y20NbHUKA.

H3mepenue reomerpuyeckux BeanumH. J[muHa otpeska. JmmHa 1oMaHoH, IepUMETP MHOTOYTOJIbHUKA.

PaccrosiHue oT TOukKM 10 mpsmol. PaccrosHuMe MeXIy mapajulesIbHBIMU HPsSMBIMU. J[JIMHA OKpY>KHOCTH,
yucno [1; nnuaa ayru. Benuuunaa yrna. ['pagycHasi Mepa yria, COOTBETCTBHE MEXKAY BEIUYUHON yrjia u
JUIMHOW IyTY OKPY’KHOCTH.

[TonsTre o momaay mockux ¢uryp. PaBHococTaBieHHbIe U paBHOBETUKHE (DUTYPBHI.

[Inomanps npsmoyrosnbHuka. [lnomaap mnapaienorpamMma, TPEYroidbHUKAa M Tpamneuuu (OCHOBHBIE
¢bopmyibl). PopMysibl, BbIpaKkarolMe IJIOLIAb TPEYrojdbHHUKA: Yepe3 JBE CTOPOHBI M YroJl MEX1y HHUMH,
yepes nepumemp u paouyc 6RUCAHHOU OKpydxcHocmu, gopmyna Iepona. Ilnowaov uemvipexy2onibHuKa.
[Tnomans kpyra ¥ II0IIAAb CEKTOpA.

CBsi3b MEXy ILIOMIAASIMU MTOJOOHBIX QUTYP.

Inemenmal 102uKU, KOMOUHAMOPUKU,
CIMAmMUCmMuKu u meopuu 6eposasmHocmeit

Joka3aTeabcTBo. OnpeneneHus, A0Ka3aTelbCcTBa, aKCUOMBI M TEOPEMBbI; CIeACTBUS. Heobxooumvie u
odocmamounvie ycnosus. Konrpnpumep. Jloka3arenabcTBo oT poTuBHOro. IIpsmas u oOpaTHas TeopeMsl.
Ilonamue 06 akxcuomamuke u aKCUOMAMUUECKoOM nocmpoenuu ceomempuu. Ilamoiti nocmynam Sexkauda u
€20 UCMOpUs.

MHokecTBa H KOMOMHATOPUKA. Muoowcecmeo. Dnemenm muoxcecmea, noomHoxcecmso. Odoveounenue u
nepeceyeHnue MHodxcecms. [uazpammol Jinepa.
[Tpumeps! penieHrs KOMOMHATOPHBIX 3a/1a4: epedop BapUaHTOB, IPABUIIO YMHOXKEHUS.

Cratucrtuyeckue aaHuble. [IpeacraBieHue AaHHBIX B BHAE TaOmui, auarpamm, rpadukos. CpenHue
pe3ynbTaToB u3MepeHui. [loHaTre o cTaTUCTHUECKOM BBIBOJIE HA OCHOBE BBEIOOPKHU.
[ToHATHE M TPUMEPHI CITYYalHBIX COOBITHIA.

BepositHocTh. YacToTa cOOBITHS, BEpPOSTHOCTh. PAaBHOBO3MOKHBIE COOBITHS M MOJCYET UX BEPOSTHOCTH.
[IpencraBieHne o reoMeTpUYECKONH BEPOSATHOCTH.

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

B moayne «Aaredpa» oTpabaThIBarOTCs HaBBIKH pelIeHUs anredpandeckux 3ananui 1 vactu KUM
OI'D. DOr1o 3amaHus ¢ BBIOOPOM OJHOTO OTBETA M3 YETHIPEX MPEJIOKCHHBIX BapUaHTOB, C KpPaTKUM
OTBETOM M Ha COOTHECEHHE, C 3allUChI0 pelieHus. B 3Tom O0ke mpoBepsieTcsl BiaJieHHe OCHOBHBIMU
QITOpUTMaMH, 3HAHHWE W TOHMMAHHE KIIOYEBBIX DSJIEMEHTOB COJEp)KaHUS (MaTeMaTHYEeCKHX TOHSATHH,
WX  CBOWCTB, NMPUEMOB pEIICHUS 3aJad M Tp.), YMEHHUE IOJIb30BAaThCA MAaTEMaTUYeCKOW 3amuChlo,
MPUMEHATh 3HAHUS K PEUICHUI0O MaTeMaTUYeCKMX 3aJay, HE CBOJSIIMECS K MpPSIMOMY IPUMEHEHUIO
anropuTMa.
3ajiaHus 2 YacTU HANpaBJIEHbl Ha MPOBEPKY BJIAJACHHUS MATEpUajIOM Ha MOBBILIEHHOM ypoBHE. Mx
Ha3HaveHHne — audepeHIIMPOBaTh XOPOIIO YCIIEBAIOIINX IMKOJBHUKOB IO YPOBHSIM MOATOTOBKH, BBISIBUTH
HamOojee TMOATOTOBICHHYIO 4YacTh BBIMYCKHUKOB, COCTABISAIONIYI0 TOTEHI[UAIBHBIA KOHTHHIEHT
NpopUIBHBIX KJIACCOB. OTH YacTH COJEpkKaT 3aJaHus IOBBIIICHHOTO YPOBHS CIIOXHOCTH, KOTOPBIE
HaIlpaBJIEHbI HAa MPOBEPKY TaAKUX KAYECTB MAaTEMATHUYECKOU MOJArOTOBKH BBITYCKHUKOB, KaK:
- YBEpEHHOE BiaJeHHe (POpMaIbHO-OMEPATUBHBIM AITeOpandeCKUM anmnapaToM;
- YMEHHE pELIUTh IUIAHUMETPUYECKYIO 3aJady, MPUMEHsS pa3IMyHble TEOPETUUYECKUE 3HAHUS
Kypca reOMeTpHH;
- YMEHHE PElIUTh KOMIUIEKCHYIO 3ajjady, BKIIIOYAIONIYI0 B ce0s 3HaHHUS W3 Pa3HBIX TEM Kypca;




- YMGHI/IG MaTeMaTnu4YcCKu I‘paMOTHO " JACHO 3aliucaTtb pemeHHe, HpI/IBOIISI HpI/I 3TOM HGOGXOZ[I/IMBIG
MOSICHEHH 1 0OOCHOBaHMS,
- BJIAJICHHUE TUPOKUM CIIEKTPOM MIPHEMOB U CIIOCOO0B pacCyKIeHUH.

Monayab «I'eomerpus» comepxut reomerpuueckue 3amaun 1 wactu KMM OI'D. B stom Gnoke
IIOBTOPSAIOTCS. OCHOBHBIE F€OMETPUUECKUE CBEJICHHS, U OTPadaThIBAECTCS HABBIK PELICHUS I€OMETPHUUECKUX
3ajad.
3ajaHMsl YacTW 2 HampaBJieHbl Ha NPOBEPKY YMEHHUS pellaTh IJIAHUMETPUYECKYIO 3ajady, NPUMEHSs
pa3iauyYHbIE TEOPETHUYECKHE 3HaHUS Kypca I€OMETPUHU; YMEHUS MAaTEMaTU4YEeCKM TIPaMOTHO M SICHO
3aIlMCBIBAaTh pEIlEHHE, IPUBOJIS IPU 3TOM HEOOXOIUMBIE MOSICHEHNS 1 000CHOBaHMSI; BIaJleHUE MIMPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUN.

Monyabs «PeanbHasi maremaTmka» cojepxkuT 3agaud 1 gactu KM OI'D. IIpakTuxo-
OpPUEHTUPOBAHHBIC 3aJaHUs IOJYEPKUBAIOT BAXKHOCTh OCBOCHHSI TAKMX MAaTEMATUYECKUX KOMIIETEHIUH, KaK
YMEHHUE PUMEHATH 3aJaHus B IPAKTUUECKOH KU3HHU U B CMEXKHBIX 0071aCTAX.

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

MeTtoauyeckuii KOMMeHTapHii. DIEKTUBHBIC 3aHATUS IO KaXI0i TeMe 1ernecoodpa3Ho pa3ouBaTh
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 3K3aMeHe. Brigensercs mepBwii 010k «OcCHOBHBIE cBeAeHUs». i1 SKOHOMUM BpEeMEHHU
UCIIONB3YIOTCS TaOnuIbl (pa3faToyHblii Marepuan) ¢ (GopMylaMd U PUCYHKAMH, OIOpPHBIE IUIAKATBhI,
cranaoBas Mpe3eHTALMS.

Bropoit 6mok «Pemiaem BMecTe» MpeAnoiaraer paz0op pelieHUuil OMOPHBIX JAEMOHCTPAIMOHHBIX
3a/1a4, WCIOJB3YIONMX OCHOBHBIE TEOpPeMbl U (OPMYJIBI JAHHOTO pa3felia U pelIaeMble Pa3HBIMU
crioco0aMu, MOBTOPSIETCST AITOPUTM PELIEHUS 3a/1ad MO TeMe. YUHuTelleM YIeseTcs Cephe3HOe BHHUMAaHUE
paz00py TUIUYHBIX OMIMOOK B XOJI€ PEUICHUS 3aJaHMs, a TAK)KE 3allMCH OTBETA B HK3aMEHAIIMOHHBIN OJIaHK.
Pemarotcst 3amanust w3 yactu 1 SK3aMEHAIIMOHHOW paboOThI C BHIOOPOM OJHOTO OTBETa M3  YETHIPEX
MPEAJIOKEHHBIX BApUAHTOB, C KPAaTKUM OTBETOM U Ha YCTAHOBJICHHE COOTBETCTBHUS MEXKIY
O00BEKTAaMHU JIBYX MHOKECTB.

3aHsTHE TPOJOKAETCS PEIICHUEM 3a/1a4 TPyNIaMU U CaMOCTOSITEIbHBIM pelieHueM. IT0 OJI0KH
«Pemaem B rpynmax» u «Pemaem camm». B xozae pelnieHus 3a1ad peKOMEHAYETCS MPHUIEPKUBATHCA
npuHiuna «OT MPOCTOTO K CI0KHOMY» TIOJI PYKOBOACTBOM YUUTEISI.

Yuutenr MOXET CIUIAaHMPOBAaTH YypPOKU TApHOW paboThl, Tle ydalluecs TOTOBITCS K
CaMOCTOSITEIHHOM M KOHTPOJIBHOM paboTe, 3a4eTy, 3alIuTe MPOeKTa.

Yunutento HE0OXOJUMO MOOHIPATH CTPEMJICHHE ydaluxcs padoTaTh B WHAMBUAYAILHOM PEXHME.
Ha Bcex Tumax 3aHATHH YYUTETIO CIEAYET MOAAECPKMBATH AKTUBHBIA JUAJOr C YYalIMMHCS. YUUTEIb
CHUCTEeMAaTUYECKH OCYIIECTBIIIET MOHUTOPUHI JIOCTIDKEHUS 00s3aTeNbHBIX pE3yAbTaTOB OOy4YeHus,
CBOEBPEMEHHO OCYIIECTBIIAECT KOPPEKIIMIO 3HAHUN YHaIUXCS.

Annapam Konmpona.

B npomecce OCBOGHHMS ydYalIMMHUCS KaXXJIOrO0 MOIYJIS Kypca MPEeIyCMOTPEHO IMPOBEICHHUE
TPEHUPOBOYHBIX TECTOB U CAMOCTOATEIBHBIX padOT, MO3BOJSIONIUX MPOBOAUTH TEKYIIMA U TEMATHUECKUN
KOHTpOJIb 3HAHUW W yMEHHH ydamuxcs. B KoHIle M3ydeHHUs Kypca MPOBOAUTCS WTOTOBAas KOHTPOJbHAS
pabora.

TpeHnpOBOYHBIE TECTHI M CAMOCTOSITEILHBIE PA0OTHI, HAIICJICHHBIC HA TTPOBEPKY 3HAHUN OCHOBHBIX
TEOPETUYECKUX CBEJICHUH, OIICHWBAIOTCS  «3auTeHO» (IpU YCJIOBUU BBINIOJIHEHUH HE MeHee 75%
MPEAJIOKEHHBIX 3aJaHui) WIM «HE 3a4TeHo». MToroBas KOHTpoJbHAs paboTa COCTaBISIETCS IO
matepuaiam B ¢opme OI'D. Ilpu cocraBieHHH pabOTHI YYUTENIb MOXET UCHOIB30BATh MaTepHUalbl U3
CIIUCKa JIUTEepaTyphl, PEKOMEHIOBAHHBIE JIJIsI OpraHU3aIui moaArotoBku k OI'D.

OcymiecTBieHHE KOPPEKUMU 3HAHUM y4yalllUXCsl MPOBOJUTCA HAa OCHOBAHMM MOHUTOpPUHIA
OTCIICKUBAHMS PE3yJbTaTOB 00yueHUs. B TedeHWe m3ydeHUs JaHHOTO AJIEKTHBHOTO Kypca 3amOJIHSIETCS



TabIuUIa, B KOTOPOH COZEPIKATCs pe3ysIbTaThl BBIOJHEHHUS TECTOB U CAMOCTOSITENbHBIX padoT. [IpumMepHsIii
BapUaHT 3aMOJHEHUS TaOIHIIBI U KpaTKHE 0003HAYCHUS TIPEIOKEeHBI HUXKE (Tabmuma 1).
Tabmuna 1.
Pe3yabTaThl BHINOJIHEHHS TECTOB H CAMOCTOSITEIbHBIX Pa0oT yuamuxces 9 kiiacca npu
H3y4YeHUH YIEKTHBHOTO Kypca
«MartemaTHuka: noaroroska k OI'»
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3a BBIMOJIHCHHE TeCTa OOYYAIOMIUICS IMONTYyYaeT YHCIO TPOIEHTOB, MOJTydacMoe JICJICHHEM BEPHO
BBIITOJIHEHHBIX 33JJaHUI HA 4YMCIIO BCeX 3a7aHui, yMHOxkeHHoe Ha 100%.
MOHHTOPHHT OTCJICKUBAHUS PE3YIHTATOB O0YUCHHSI IIO3BOJISIET CBOCBPEMEHHO BBISIBUTH
«3anajarlme» TeMbI Kypca, IPOBECTH KOPPEKIIHUIO U 0Ka3aTh HHANBUAYAIbHYIO TOMOIIbh YYaIIUMCS.
Y4eOHO- TEMAaTHYECKHI IJIaH

Ne Ha3zBanue (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 OBBIIEHHOT'O YPOBHSI CJIOKHOCTH 4 2
5. HroroBoe 3aHsTHE 3 - 3

OO01ee KOIMYeCTBO YaCOB 34 18 16

Monayasb 1. Anzedpauueckue 3a0anusn 6a306020 yposHs.

BBenenue: nenp U copepKaHME DSJEKTUBHOTO Kypca, (opmbl KOHTpoJs. OOBIKHOBEHHBIE H

necatuunble qpoou. CtangapTHbI BuA ynciaa. OKpyrieHue U cpaBHEHHE 4ucell. byKBEeHHbIE BBIPAKEHHUS.
Ob6nacth JomycTHUMBbIX 3HaueHuil. @opmynbsl. CreneHb ¢ LEIbIM  IOKa3aTeneM. MHOrouseHsl.
IIpeoOpa3oBanue BbIpakeHUH. Pa3nojkeHHMe MHOTOWIEHOB HAa MHOXUTENU. AnreOpamveckue ApoOH.
Coxkpaimenue anredpandeckux apooeit. [IpeoOpazoBanus parmoHAIBHBIX BhIpakeHn. KBajpaTHbIE KOPHHU.
JIuneitnsle u kBagpaTHble ypaBHeHUs. Crucremsl ypaBHeHU. HepaBeHCTBa ¢ 0JJHON IEPEMEHHON U CHCTEMBI
HepaBeHCTB. PemieHune kBaapaTHBIX HepaBeHCTB. [locnemoBaTenbHOCTH M mporpeccuu. PexkyppeHTHbIe
dbopmybl. 3aaun, perraeMple ¢ IOMOLIBIO IPOTPECCHIA.
Uucna Ha KoopaAnHATHOM npsMou. [IpencTraBieHue pelieHnii HEPABEHCTB M UX CUCTEM Ha KOOPAMHATHOU
npsmoil. @yHkiuu M rpapuku. OCOOEHHOCTH paCIONIOKEHUS B KOOPAMHATHOM IUIOCKOCTH TpaduKOB
HEKOTOPBIX (YHKIMHA B 3aBUCHMOCTH OT 3HAYEHHS MapaMeTpoB, BXOAAIUX B (OpMyJibl. 3aBUCHUMOCTh
MEX/1y BEJIMUMHAMMU.



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

TpeyronbHUKHM, YETHIPEXYTOJIBHUKH. PaBEeHCTBO TpeyroibHUKOB, mojobue. dopmynbl IUIOMIaIu.
[IponopunonanbHbie 0Tpe3ku. OKPYKHOCTH. YTJIbI: BIUCAHHBIC U LICHTPAJIbHBIE.

Monyab 3. Peanvnaa mamemamuxa.

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

3adanusa nogulEHH020 YPOGHA CLONHCHOCHIU.

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 MPOLIEHTHI. 3a7auyl Ha COBMECTHYIO paboTy.
3amaHus C MapaMeTpoM: HcclieoBaHHe TrpadukoB (QYHKIHMHA, pelieHHe YpaBHEHHH M HEpPaBEHCTB C
napamMeTpoM. 3HaKM KOpHEH KBaJpaTHOro TpexuieHa. PacrosiojkeHue KOpHEH KBaJpaTHOIO TpeXuieHa.
[Tapamertpsr &, b, C 1 KOpHM KBaApPaTHOrO TpexwiceHa. ['eoMeTpruecKue 3a/1a4H.

Hmozoeoe 3anamue. 11poBeieHre UTOTOBOTO KOHTPOJIBHOIO TECTA



Kaneﬂnapﬂo-TeMaanecxoe NJJaHHPOBAaHUE

Ne
3aH No sausrust B Tewma 3ansaTHA flara
ST Teme [1nan (OF) ¥
Monayasb 1. AnredOpanyeckne 3aganus 6a3oBoro yposHs (13 yacoB)
Botuucnenus (2 uaca)
1 1 OOBIKHOBEHHBIE U IeCITHYHBIE ApoOou. CTaHIapTHHINA BU]T
qHCIIa.
2 2 Tpenuposounvie sapuarnmul. Camocmosamenvras paboma.
Ypasnuenus u nepasencmea (3 uaca)
3 1 JInHelHbIe U KBalpaTHBIC YPABHEHUS.
4 2 JIuneiinble U KBagpaTHbIE HEpaBeHCTBA. CHCTEMbI HEPABEHCTB.
5 3 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma.
Koopounamnuas npamasa. I'pagpuxu (3 uaca)
6 1 Yucna Ha KoopavHATHOM NpsMo. 1Ipencrasiienne pemenui
HEPABEHCTB U UX CHCTEM Ha KOOPJIUHATHON MPSIMOM.
7 1 ['paduxu GyHKIMIA 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 Yucnosele ocnenoBaTenbHoCcTH. [Iporpeccun.
12 2 Tpenuposounvie sapuarnmul. CamocmosamenvHas paboma.

13 1 Obobwarowuii mecm mooyis «Aneebpar» 6a306020 yposHsi.
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 UertbipexyroabHUKH. TpeyronbHUK. OKPY>KHOCTb M KPYT.
17 2 Tpenuposounvie éapuarnmol. CamocmosmenvHas paboma.
Buvioop eepnvix ymeeprncoenuii(1 uac)
18 1 TpeHnpoBOYHbBIE 3aaHMSL.
19 1 Ob6o6warowui mecm mooyns «I eomempusy 6a306020 yposHs.
Moayan 3. Peanbnasi MmaTemaTuka (6 4acoB)
I'paghuxu u ouazpammot. Texcmoeswie 3a0auu (3 uaca)
20 1 Urenue rpad)MKoOB U AUAarpaMM.
21 2 TexcToBble 3a/jaul HA MPAKTUYECKUN pacyer.
22 3 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.
Peanvnaa nnanumempusn. Teopus eéepoamnocmeii (2 uaca)
23 1 Pemenue 3a1a4 npakTH4ecKoi HaPaBJIEHHOCTH.
24 2 DneMeHTbl KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTEH.
25 1 Obobwarowuti mecm mooyns « Peanvnas mamemamuxay.

Mopayasb 1 n 2. 3agaHusi NOBBILIEHHOTO YPOBHS CJIOKHOCTH (6 yacoB)




3aH DREAEELEEL 12 Tema 3aHsaTHA flara
ST Teme [Lnan (OF] )
26 1 ITpeoOpa3oBanus anreOpanvdeckux BHIPAKECHHM.
27 2 VYpaBHeHUs, HEPaBEHCTBA, CHCTEMBI.
28 3 Hccnenoanue GpyHKImu U moctpoeHue rpaduka. 3agaHus ¢

apaMeTPOM.
29 4 TekcToBbIe 3a/1a4H.
30 5 ['eomeTpuyeckue 3amaun
31 ['eomeTpuyeckue 3amaun

Hrorosoe 3ansitue (3uaca)

32- 1-2 Hmoeosuvlii mecm

34
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