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Pabouas mporpamma
y4eOHOro Kypca

N36paHHble BONPOCbI KYpca MaTemMaTUKu

I yyamuxcs 9 kiacca

Ha 2023-2024 y4yeOHbIi TOI



IlosicHuTeIbHAA 3alIUCKA

JlanHast mporpamMma 3JIEKTUBHOTO Kypca NpeJHa3HaueHa s oOydaroummxcss 9-X Ki1accoB
00111e00pa30BaTEeNIbHBIX YUpEKACHUH M paccunTaHa Ha 34 uyaca. OHa npeaHa3HAyeHa AJs MOBBILICHUS
3G GEKTUBHOCTH TOATOTOBKM OOydarommxcsi 9 kiiacca K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe 3a KypC OCHOBHOW HIKOJIBI M IIPEIyCMaTpUBAECT UX MOAIOTOBKY K JajbHEHIIEMy OOY4YEeHHUIO B
CpeaHeN LIKOJIE.

IIporpamma 31€KTUBHOTO Kypca coderaercs ¢ Jo0bM YMK, pekoMeHJ0BaHHBIM K HCII0JIb30BaHHIO
B o0Opa3zoBarenbHOM mporecce. [Iporpamma 3JIE€KTHBHOTO Kypca COIJIacOBaHa C TpeOOBaHUSAMHU
rOCyJJapCTBEHHOT0 00pa30BaTEIbHOIO CTAHJApTa M COAEP KaHUEM OCHOBHBIX IIPOrpaMM Kypca MaTeMaTUKU
OCHOBHOM IIIKOJIBI.

[TporpaMMoii IIKOJBHOIO Kypca MaTe€MaTHKH HE NPEeayCMOTpPEHbl 00O0OIEHHE U CHCTEeMaTH3alusl
3HAHUI 0 PAa3JIMYHBIM pa3JiesiaM, MOJyYEHHBIX YJalluMUCS 3a Bech NMepuoj] oO0ydeHus ¢ 5 mo 9 kiacc.
OnexkTuBHbIN Kypc «M30paHHbIe BOIPOCH MaTEMaTUKU» ITO3BOJIUT CUCTEMATU3UPOBATh U YII1yOUTh 3HAHUS
YUAIIUXCSl 0 PA3TUYHBIM pasliesiaM Kypca MaTeMaTHKH OCHOBHOW IIKoubl (apudmernke, anredpe,
CTaTUCTMKE M TEOPUM BEPOSTHOCTEH, TreoMeTpuu). B paHHOM Kypce Takke paccMaTpHUBaIOTCA
HECTaHIAPTHBIE 3aJ]aHMS, BBIXOAAIINE 332 PAMKH MIKOJIHHOH MporpamMmsl (Tpaguku ¢ MOIyJeM, KyCOYHO-
3aJjaHHble (DYHKIMH, PELIeHNEe HECTAaHIAPTHBIX YPaBHEHUH 1 HEPABEHCTB U JIp.). 3HAHHUE 3TOr0 MaTepuana u
YMEHHE €r0 NPUMEHSTHh B MPAKTUYECKOH NEATENPHOCTH IMO3BOJUT HIKOJIBHHKAM pPElaTh Pa3sHOOOpa3HbIE
3aJjauu Pa3IMYHOM CIO0XKHOCTH M MOJrOTOBUTHCS K YCHEIIHOW cAaye 3K3aMeHa B HOBOH (hopMe MTOTrOBOH
aTTeCTAllNU.

Kaxnoe 3ansTHE, a TaKXKe BCE OHU B 11€JI0OM HAIPaBJIECHbI Ha TO, YTOOBI Pa3BUTh UHTEPEC IIKOJIBHUKOB K
MPEIMETY, TTO3HAKOMHTD MX C HOBBIMU HUJCSIMA M METOIAaMH, PACIIMPUTH MPECTaBICHUE 00 N3y4yaeMOM B
OCHOBHOM Kypce MaTepHalie, a IiaBHOe, pacCCMOTPETh HHTEPECHbIE 3a1auH.

OTOT Kypc TpeajaraeT yJalluMcs 3HaKOMCTBO C MaTE€MAaTHKOH KakK C OOIIEKYJIbTYPHOH IEHHOCTHIO,
BbIpAOOTKOW MOHUMAaHHUA UMM TOTO, YTO MaTeMaTHKa SBISETCS MHCTPYMEHTOM IO3HAHMS OKPYXKAIOIIEro
MHUpa U camMoro ceosl.

Ecnmu B u3yuyeHMHM MpeIMETOB €CTECTBEHHOHAyYyHOI'O IMKJIa OYEeHb Ba)XHOE MECTO 3aHHMAaeT
OKCIEPUMEHT W HMMEHHO B IPOIECCe IKCIEPUMEHTa M OOCYKICHHS €ro OpPraHM3alud U PEe3ylIbTaTOB
(bopMHpYIOTCS M Pa3BUBAIOTCS MHTEPECH YUEHUKA K JaHHOMY IpPEIMETY, TO B MaTeMaTUKe SKBUBAJIEHTOM
SKCIIEpUMEHTA SBJISIETCS penieHue 3a1a4. CoOCTBEHHO BECh KypC MaTeMaTHKU MOXKET OBITh MOCTPOCH U, KaK
MIPAaBUJIO, CTPOUTCS Ha PEIICHUH Pa3IMYHbIX [0 CTETIEHU BaXKHOCTU M TPYAHOCTH 3ajad.

Llesib_2J1eKTHBHOIO Kypca: CHCTEMAaTH3alMs 3HAHUM W CIOCOOOB JESTEIBHOCTH YYallUXCsS 10
MaTeMaTHKe 3a KypC OCHOBHOW INKOJIBI, TOATOTOBKA oOydarommxcs 9 Kijacca K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMeHy Mo MaTemartuke. YcrnemiHas ciada OI'D, nepexon B 10 kitace no BeIOpaHHOMY
npoduio(pu HeoOX0IMMOCTH).

3agaum Kypea:

obyuarowue: (popmuposarue nosnasamenvuuvix u roeudeckux YVJI)
—  @opmupoBanue "6a3pl 3HaHUN" 110 aredpe, reOMETPUH U pealIbHOM MaTeMaTHKe, MO3BOJISIOIIEH
OecrpensaTCTBEHHO ONEPUPOBATH MAaTEMAaTHYECKUM MaTepHaIoM BHE 3aBHCUMOCTH OT Criocoda
MIPOBEPKHU 3HAHMM.

HayuuTh npaBUiIbHONM HHTEPIIPETALIMU CIIOPHBIX (POPMYITUPOBOK 3a/IaHUM.
— Pa3BuUTH HaBBIKU pellIEHUS TECTOB.
— Hayuuth MakcumanbHO 3 PEKTUBHO pacHpeesiTh BpeMsi, OTBEJICHHOE Ha BBITOJIHEHUE
3aJIaHusl.
— TloaroroButs Kk ycnemHou caaye OI'D mo maTreMaTtuke.

pazsusarowue: (hopmuposanue pecyramusnuix YVJI)



®  yMeHHE CTaBHUTb Nepes co0oii 1eNb — meJienoJaranme, Kak oCTaHOBKY y4eOHOMW 3a7jaui Ha OCHOBE
COOTHECEHMsI TOT0, YTO Y>K€ U3BECTHO M YCBOEHO y4alllUMCsl, U TOTO, YTO €I1le HEU3BECTHO;

® [JIaHHPOBATh CBOIO PAbOTY - NJIAHMPOBAHME — OTIPECIICHUE MOCIEI0BATEIbHOCTH TPOMEKYTOUHBIX
LeJIel ¢ YYETOM KOHEYHOI'0 pe3ysbTaTa; COCTABJICHUE IUIaHA U MOCIE10BATEIbHOCTH JIEHCTBUI;

® KOHTPOJb B q)opMe CIMYCHUS CIIoco0a JIEHUCTBHS U €ro pe3yiibTaTta C 3aJaHHbIM 3TAJIOHOM C LCJIBIO
O6H3py>K€HI/IH OTKJIOHECHHH W OTJINYHI OT 9TaJIOHA,

® OIE€HKA - BBIACICHUE U OCO3HAHME YYaAlIUMCSI TOTO, UTO YK€ YCBOCHO M YTO €IIC NOJJICKUT YCBOCHMUIO,
OCO3HAaHHE Ka4Y€CTBa 1 YPOBHA YCBOCHUS,

gocnumameinvHule. ((hopmuposarue KOMMYHUKAMUBHBIX U TuyHOCmMHbIX Y V]])
® (opmupoBaTh YMEHHUE CIyIMIATh U BCTYIATh B IUAJIOT;
® BOCIHTHIBATh OTBETCTBEHHOCTh U AKKYPATHOCTB;

® Yy4aCTBOBATh B KOJUICKTUBHOM O6CY)KII€HI/II/I, IIpU 3TOM YUYHUTBHCA YMCHHUIO OCO3HAHHO W IIPOU3BOJIBHO
CTPOUTDH PCUYCBOC BBICKA3bIBAHUC B YCTHOﬁ 1 IMCBMEHHOM Q)opMe;

® CMBICJIOOOPA30BAHUE T. €. YCTAHOBJICHUIO YYAIIUMKCS CBSI3H MEX/Y 1IEJIbI0 y4eOHOM IS TeIbHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yIbTaTOM-IIPOAYKTOM YYCHUS, IOOYXIAIOIIMM
JeSTENIbHOCTD, M TEM, PaJId Yero OHa OCYIIECTBISICTCS, CAMOOPTaHH3AIIHUS.

DOyHKIUHM Kypca

L4 OpHUCHTalHA Ha COBECPIHICHCTBOBAHHUEC HABBIKOB HOSH&B&TCJ’IBHOI\/’I, OpFaHH3aI_II/IOHHOI>'I ACATCIIBHOCTH,
L4 KOMIICHCAIUA HEAOCTAaTKOB 3VH no Mmaremaruke.

Metoanb! u (popmMbl 00yUeHH S

MeTtoabl U GopMbI 00YUEHUS ONPEENSAIOTCS TPEOOBAaHUSAMU OOYUYEHHS], C YYETOM HWHAMBUAYAIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, pa3BUTHS U CaMOPa3BUTHs JIMYHOCTU. B CBS3M ¢ 3TUM OCHOBHBIE
MIPUOPUTETHI METOAMKH U3yUYEHHS Kypca:

e oOyueHue yepes OMbIT U COTPYIHUYECTBO;

®  yYeT UHJUBUIYaJbHBIX OCOOCHHOCTEH U MOTPEOHOCTEN ydaumxcs;

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

® JMYHOCTHO - JEATEIbHOCTHBIH M CYOBEKT — CyOBEKTHBHBIM moaxoj] (Oosbliee BHUMaHUE K
JMYHOCTH YYaILEToCs, a HE LENSIM YUUTENs], pABHOIIPABHOE X B3aUMOJEICTBHE).

Jl5is paboThI ¢ ydanuMmucs, 0e3ycIoBHO, MPUMEHUMBI Takue (HOpMBI pabOThI, KaK JEKIUsS U CEMHUHAp.
ITomMmumo >THX TpaguIIMOHHBIX (bOpM PEKOMEHAYETCA HCIIOJb30BATHh TAKXKC IUCKYCCHM, BBICTYIIJICHUA C
JOKJIaIaMH, COJIEp KAIllUMHU OTYET O BBIMOJIHEHUH UHAUBUAYAJIbHOTO WA TPYNIIOBOrO JOMAIIHErO 3aJaHus
WU C COJOKJIaJlaMH, JOTOJHSIONUMHU JICKIIUIO yduTems. Bo3MOkHBI pasznudHbie (OPMBI TBOPUECKOM
paboThl yJamuxcs, Kak HampuMep, «3aluTa PelieHus», OT4eT M0 pe3ysbTaTaM «IIOUCKOBOW» paboThl HA
oOpasoBarenbHBIX caiiTax B IHTepHETe Mo yka3aHHOU Teme. TakuMm 00pa3oM, JaHHBIN Kypc HE UCKIIIOYaeT



BO3MOXHOCTHU HpOCKTHOfI ACATCIIbHOCTU Y4YaIlIUXCsI BO BHCYPOYHOC BPCM:I. Htorom takoi ACATCIBbHOCTHU
MOTYT OBITh TBOPYECKHE PAOOTHI.

[Ipenmaraemslii Kypc sIBISIETCSI pa3BUTHEM CHCTEMBI paHee MPUOOPETEHHBIX MPOTPAMMHBIX 3HAHHM, €TO
IENb - CO3/IaTh IEJIOCTHOE MPEJCTABICHHE O TEeME W 3HAYMTEIBHO PACHIMPHUTH CIEKTpP 3a/1ady, MOCHIbHBIX
JuIs yyamuxcs. Bee cBoiCTBa, BXOIAIIME B KYPC, M MX JJOKA3aTeJIbCTBA HE BBI3OBYT TPYIHOCTH Y Y4AILUXCA,
T.K. HE COAEpKaT TPOMO3JIKHX BBIKIAJOK, a KaKIOe MpenbplIyliee TOTOBUT Tocieayromnee. [lpu
HaHpaBJIS'IIOH_Ief/'I poOJin YUUTCIII IIKOJIBbHUKHW MOTYT CaMOCTOSATCIILHO C(i)OpMyJIHpOBaTB HOBBIC JI1 HUX
CBOWCTBA M JaXe JO0KazaTh MX. Bce ITOMHKHO pacroyiarath K CaMOCTOSITEIbHOMY IOMCKY M IOBBIIIATH
HMHTEpeC K H3y4deHuro npeamera. lIpexcraBisgss ydamumcs BO3MOKHOCTB OCMBICIHTBH CBOWMCTBA M MX
JI0Ka3aTeNIbCTBA, YIUTENb PAa3BUBACT T€OMETPHUYCCKYIO HHTYHIIHIO, 0€3 KOTOPOI HEMBICIIMMO TBOPYECTRBO.

Takum oOpa3oM, mporpamMma MNpPUMEHUMA JUIS Pa3IMYHBIX TPYNN IIKOJBHUKOB, B TOM YHCIE, HE
UMEIOIINX XOPOIIEH MOATOTOBKH. B 3TOM cilyyae, yduTelIhb MOXET Cy3UTh TPEOOBaHHS W IMPEIUIOKUTH B
KaueCcTBE JIOMAIIHUX 3aJJaHUi CO3/IaHuEe TBOPYECKUX PabOT, MPU 3TOM Yy JETeH pa3BHBACTCS WHTYHUTHBHO-
aCCOIMATUBHOE MBIIIIJICHHE, YTO HECOMHEHHO, TOMOXET UM IPH BBINIOIHEHUH 3aaanuii OI'D.

OcHoBHast (QYHKIMS y4UTeNss B JaHHOM KypC€ COCTOMT B «COIPOBOXKICHHHM» YYaIlerocs B €ro
MO3HABATENIBHON 1€ATEIbHOCTH, KOPPEKIINH paHee MOTyYeHHbIX ydanumucs 3YH.

IInanupyemMble pe3yJibTAaThl 0CBOCHHS Kypca

[Tnanupyemble pe3yabTaTbl OOYYEHHS OTPAXKAIOT CIEAYIOUIME YeThIpe KaTeropuu MO3HABATEIbHOMN
o0JacTH:

3HaHne/mMOHUMAHHE:
BJIAJICHUC TCpMI/IHOM; BJIAACHUC pa3.HI/I‘IHI>IMI/I 3KBUBAJICHTHBIMHA HpCIICTaBJICHI/IﬂMI/I (HaHpI/IMep, I-II/ICJ'IE[);
pacrio3HaBaHue (Ha OCHOBE OIPEACIICHHH, HW3BECTHBIX CBOMCTB, C(HOPMHUPOBAHHBIX IPEIACTABICHHN);
HCIIOJIB30BAHUC pa?,J'H/I‘-IHI)IX MATEMATUYCCKUX SA3BIKOB (CI/IMBOJII/IIIGCKOFO, rpa(bnqea(oro), HGpGXOI{ oT
OJTHOTO SI3bIKa K APYTOMY; HHTEPIIPETALIHSL.

YMeHne npMMEHHTh AJITOPUTM .
UCIONIb30BaHNWEe (OPMYIBl KaK ajiropuTMa BBIUMCICHMI; MPUMEHEHHE OCHOBHBIX MpaBWJI JEHCTBHM C
qucjiaMu, aJ'Il"e6paI/I‘-ICCKI/IMI/I BI)Ipa)I<€HI/I$IMI/I; pCHICHI/Ie OCHOBHBIX TUIIOB ypaBHeHI/Iﬁ, HepaBCHCTB, CHUCTEM,
3a7ad4.

YMeHHe peliuTh MAaTEMATHYECKYIO 32124V
3alaHusl, TPU PEIICHUH KOTOpPhIX TpeOyeTcss NpHUMEHEeHHe (aKkTyalu3alus) CHCTEMbl 3HaHUM;
npeoOpa3oBaHKe CBS3€d MEX]Yy HM3BECTHBIMU (haKTaMH; BKJIIOUEHHWE H3BECTHBIX IOHATUNA, TMPUEMOB U
Croc0o0O0B pellIeHrs B HOBBIE CBSI3M M OTHOIICHHUS, YMEHHUE PACO3HATh CTAHJAPTHYIO 33/]a4y B U3MEHEHHON
hopmyTupOBKeE.

IIpuMeHeHHE 3HAHUI B JKH3HEHHBIX, PeAJbHbIX CHTYALUSIX .
3amanus, (pOpPMYITHPOBKA KOTOPBIX «O0JIEYeHa» B MPAKTUYCCKYIO CHUTYAIHI0, 3HAKOMYIO YYalluMcs WU
OIM3KYIO UX )KU3HEHHOMY OTIBITY.

HartypaasbHblie uncaa. /I[podu. PannonajabHbie YnciIa

BhINyCKHUK Hay4dnuTCSA:

* IOHUMATh OCOOCHHOCTH JIECATUUHON CUCTEMBI CUHCIICHUS;

* OIIEPUPOBATh MOHATHUIMH, CBA3aHHBIMU C JIETUMOCTBIO HATypaJbHbIX YUCEN;

* BBIpaXaThb 4YMCJIAa B SKBHUBAJEHTHBIX (hopMmax, BbIOMpas Haubojee MOAXOMALIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYAallUH;

* CPaBHMBATh U YIOPAAOYMBATH PALIMOHAIBLHBIC YNCIA;

* BBINOJHATH BBIYUCIECHUS C PANMOHAIBHBIMU YHCIIAMH, COYETas YCTHBIE W IHCbMEHHBIE IMPUEMBI
BBIYMCIICHU, IPUMEHEHHUE KAJIbKYJIATOPA;

* UCIOJIB30BaTh MOHATUSA U YMEHHMs], CBA3aHHBIE C IMPONOPIUOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMH, B XOJI€
pelIeHUsT MaTEMaTHYECKUX 3a1a4 U 3a1a4 U3 CMEXHBIX IIPEIMETOB, BBIIOIHATE HECIIOKHBIE TPAKTUYECKUE
pacué€Thl.

Buinycknux nonyuum 603mMoxucHoCHb.

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




* yenyoums u pazeums npeocmasierus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCMU;

*  HaAyyumvCcs UCNONb3068aAMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTIEHUs, NPUOOpecmu NpPUBbIuKy
KOHMPOAUPOBAMb BbIUUCTEHUSA, 8b1OUPAS NOOXOOAWULL OJIsL CUMYAYUU CHOCOD.

JlelicTBUTEILHbIE YHCJIA

BhBIITYCKHHUK HAYYUTCSI:

* HCII0JIb30BAaTh HAYaJIbHBIE MTPEICTABICHHS O MHOYKECTBE JIEHCTBUTEIBHBIX YUCEIL;

* OIIEPUPOBATH MOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTH €T0 B BBIYHCICHUSX.

Buinycknux nonyuum 603modicHocms .

* pazeums npedcmasienue 0 Yucie U YUCI08blX CUCTNEMAX OM HAMYPATbHLIX 00 OeliCN8UMENbHbIX YUCET, O
POJIU BLIYUCTICHULL 8 NPAKMUKE;

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

N3mepenus, NpudIHKeHNUsI, OLIEHKH

BhINyCKHHUK HAYUYHTCS:

* HCIIOJIB30BaTh B XOJC PEHICHHS 33134 DJIEMEHTApHBIC IMPEICTABICHHUS, CBSI3aHHBIC C MPUOIMKEHHBIMU
3HAYEHUSIMU BEJIUYUH.

Buinycknux nonyuum 603modcHocmy:

* NOHAMb, YMO YUCTO08ble OAaHHble, KOMOopble UCHONL3VIOMCA Ol  XAPAKMEPUCMUKU 00BeKmos
OKpYHCAIOW|e20 MUpa, A6IAIMCS NPeUMyujeCmeeHHo NPUOTUNCEHHLIMU, YMO NO 3ANUCU NPUOTUNHCEHHBIX
3HAYeHUull, CcooepAHCaWUXcsa 8 UHMOPMAYUOHHBIX UCTNOYHUKAX, MOJCHO CYOUMb O NOSPEUHOCMU
NPUOIUIHCEHUSL,

* NOHAMb, YMO NOSPEUHOCMb Pe3YIbMama 6blYUCIeHUll 00NNCHA OblMb COUBMEPUMA C NOSPEUHOCHbIO
UCXOOHBIX OAHHDBIX.

Anaredpanyeckne BbIPaKeHUs

BBINYCKHUK HAYYIHTCS:

* ONEpHpPOBaTh TMOHATUAMU «TOXKAECTBO», «TOXKICCTBEHHOE MpeoOpa3oBaHUEe», peliaTh 3aJaud,
cojJieprkalire OyKBeHHbIE JaHHbIE; paboTaTh ¢ GopMysiaMu;

* BBHIMOJTHATH IPE0Opa30BaHUs BHIPAKEHUH, COIEPIKAIIUX CTETICHHU C IeNIbIMU MOKa3aTeNsIMH U KBaJIpaTHbBIE
KOPHH;

* BBIMOJHATH TOXKIECTBEHHBIE MPEOOpa30BaHUs PallMOHAIBHBIX BBIPAKEHUN HAa OCHOBE MPaBHII JEHCTBUI
HaJ MHOTOWJIEHAMU U anre0panyecKuMu ApoOsMH;

* BBITIOJIHATH PA3JI0KEHNE MHOTOUJICHOB HA MHOKUTEIH.

Buinycknux nonyuum 603moarcHocmsb Hayyumvcsl:

* BBINOJNIHAMb MHO20UIA208ble NPeoOPA308aHUSL PAYUOHATLHLIX GbIPANCEHUL, NPUMEHSS WUPOKULL HAOOp
noco6o8 u npuémos;

* NPUMEHAMb MOHNCOeCmBeHHble NPeodpaA308aHus 0N peuleHus 3a0ay U3 pPAasiuyHblX pazoenos Kypcd
(Hanpumep, 0151 HAXOHCOEHUSL HAUOOIbULE2O/HAUMEHbULE2O 3HAUEHUSL BLIPANCEHUSL).

YpaBHeHust

BBINYCKHHUK HAYIHTCS:

* pemath OCHOBHBIE BUBI PAlIMOHANBHBIX YPAaBHEHHUH C OJHON MEpeMEHHON, CUCTEMBI ABYX ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU;

* MOHUMATh YpaBHEHHE KaK BaXXHEHIIYI0O MaTEeMAaTHMYECKYyI0 MOJEIb /s OMHCAHUA U HW3YYCHUS
Pa3HOOOPA3HBIX PEANbHBIX CUTYAIUH, peliaTh TEKCTOBBIC 3J1a49H aTeOpandecKUM METOJIOM;

* MPUMEHATh TpadUyuecKue MPEJCTaBICHUS U1 MCCIEAOBAHUS YPAaBHEHHM, MCCICNOBAHUS U PEUICHUS
CUCTEM YPaBHECHUU C JIBYMS TIEPEMEHHBIMH.

Buinycknux nonyuum 603moocnocms:

* 061a0emb CHeYUanIbHbIMU NPUEMAMU DeUleHUsl YPABHEHUU U CUCTEeM YPABHEeHUl, Y8epeHHO NPUMEHSIMb
annapam ypaeHeHuti Ol peuleHusi pasHooOpA3HbIX 3a0ay U3 MAMeMAamuKu, CMEMHCHbIX NpeoMemos,
NPAKMuKU,

* npumeHams 2paguueckue npeoCmagieHus O UCCIe008AHUSA  YPAGHEHUl, CUCeM YpaeHeHUl,
cooeparcawux OykeeHHvie Kodghhuyuenmol.

HepaBencrBa

BhInycKHUK HAy4YHTCS:




* IOHUMATh U IPUMEHSATh TEPMHUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIICHHEM HEPABEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* pemiaTh JTUHEHHBIC HEPABCHCTBA C OAHON MEPEMEHHON U UX CHCTEMBI;, peliaTh KBaApaTHbIC HEPABEHCTBA C
OTOpOii Ha rpaduyecKre NPeCTaBICHNUS;

* IPUMEHSATH aImapaT HEPaBEHCTB IS PEIICHHS 33/1a4 U3 PA3IMYHBIX Pa3/IeloB Kypca.

Buinycknux noayuum 603moicHocmes HAyuumobcs:

* Pa3HOOOPA3HBLIM NPUEMAM OOKA3AMENbCMEA HEPABEHCMS, VBEPEHHO NPUMEHAMb annapam HepageHcms
0J15 peulenust pazHooOPA3HbIX MAMEMAMUYECKUX 3a0a U 3a0a U3 CMEICHbIX NPeOMenos, NPAKMuKuL,

* npumeHamsv 2cpaguueckue npedcmagneHus Os UCCIEO08AHUS HEPABEHCMS, CUCHEM HepageHcms,
cooeparcawux OykeenHvie Kodghuyuenmol.

OcHoBHbIe MOHATHS. YHCI0BbIE (PYHKIIUT

BEITyCKHUK HAY4HTCS:

* IOHUMATh U UCIIOIB30BaTh ()YHKITMOHATHHBIC TOHITHS U SI3BIK (TEPMUHBI, CAMBOJINYECKIE 0003HAYCHHUS );
* cTpouTh rpaduKu AJIEMEHTAPHBIX (DYHKIMI, HMCCIIE0BAaTh CBOWCTBA YMCIIOBBIX (YHKIMH Ha OCHOBE
W3YYCHHUS ITOBEACHHS UX TPAPUKOB;

* IOHUMAaTh (YHKIHIO KaK BOKHEHIIYIO MAaTEeMaTHYECKYH) MOJIENb JIJIS OMMCAHUS MPOILECCOB U SBICHUMN
OKPYKAOIIIEero MHUpa, MPUMEHATh (DYHKIIMOHAIBHBIN S3BIK JJI ONMUCAHUS W HCCIICIOBAaHUS 3aBUCUMOCTEH
MEXTy GPU3NYECKHUMHU BETMYMHAMHU.

Buinycknuk nonyuum 603mMoxcHoCmb HAYYUMbCA:

* IPOBOOUMb UCCIE008AHUSL, CEA3AHHBIE C U3YUEHUEM CEOUCME (DYHKYUL, 8 MOM HUCILe C UCNONb308AHUEM
KOMNblomepa, HA OCHOBe papuKo8 U3VUeHHbIX QYHKYUll cmpoums Oojee ClodcHble epapuku (KycouHo-
3a0anHble, ¢ «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONIBL308aMb PYHKYUOHAbHBIE NPEOCMABIeHUs U C8OUCMBa QYHKYUU 0I5l peuleHUs MamemMamudecKux
3a0a4 U3 pasiudHbIX pazoenos Kypcd.

YucioBbIe MOCA€10BATEIbHOCTH

BBINYyCKHUK HAYYHTCS:

* IOHUMATh U UCIIOJIL30BATh S3BIK MOCIIEA0BATEILHOCTEH (TEPMIHBI, CAMBOJIHUYECKIE 0003HAUCHUS ),

* MPUMEHATh (DOPMYIBI, CBSI3aHHBIE C apu(PMETHYECKOM M TeOMETPUYECKOW Mporpeccueld, W ammapar,
c(hOPMHUPOBAHHBIN NMPU M3YYSCHUH JIPYTHX PA3JCIOB Kypca, K PEIICHUIO 33]1a4, B TOM YUCJIC C KOHTEKCTOM
U3 peallbHOM JKU3HH.

Buinycknux nonyuum 603moxcHocms Hayuumbcs:

* peuamv KOMOUHUPOBAHHblE 3A0a4U C NPUMEHEHUeM (QOPMYL N-20 YieHd U CYMMbl NepeblX N YNeHO8
apugmemuueckol U 2eoMempuUyYecKol Npozpeccu, NPUMeHss Npu dMoM annapam ypagHeHuu U

Hepagencma,
* NOHUMAMb aAPUPDMEMUYECKYIO U 2eOMEMPUUECKYIO NPOSPECCUI0 KAK (PYHKYUU HAMYPATbHO2O ap2yMeHma;
C6A3b18AMb  ApUPMEemMUUecKyl0  Npocpeccurd ¢ - JTUHEUHbIM — POCMOM,  2eOMempudeckyio — C

IKCHOHEHYUATIbHBIM POCHIOM.
OnucarejibHAsl CTATHCTHKA

BEITYCKHUK HAy4YHTCS MCHOIB30BATh MPOCTEUIIHE CIOCOOBI MPEICTABICHUS W aHAIN3a CTATHCTUYECKUX
TTAHHBIX.

Buinycknux nonyuum 603moxicHocms npuobpecmu nepeoHa4aibHblil ONbImM OpeaHu3ayuy coopa OaHHbIX NPU
npogedenul onpoca O0OWeCmE8eHH020 MHEHUs, OCYWEeCMEIamb UX AHAIU3,NPe0Cmasiamy pe3yibmanmol
onpoca 6 suoe maoiuysl, OUASPAMMDL.

Cay4aiinble cOOBITHSI H BEPOATHOCTD

BEITYCKHUK HAYYHTCS HAXOIUTHh OTHOCHTEIBHYIO YaCTOTY M BEPOSTHOCTh CITyYaitHOTO COOBITHSI.
Buinycknux nonyuum 603modxcHocms npuobpecmu Onvim RPOSeOeHUs: CIyYatHbIX IKCNEPUMEHIO8, 8 MOM
yucie ¢ NOMOWbI0 KOMIBIOMEPHO20 MOOETUPOBAHUS, UHMEPRPEMAYUU UX Pe3YIbMAmO8.

KomoOunnaropuka

BEITYCKHUK HAYYHTCS pemnaTh KOMOMHATOPHBIE 3314 Ha HAXOXKACHUE YUCIIa 00bEKTOB HITM KOMOMHAITHI.
Buinycknux _nonyuum — 603MOMCHOCMb — HAYYUMBCA  HEKOMOPLIM — CNEYUANbHbIM — NPpUEMam  peuleHus
KOMOUHAMOPHBIX 3A0aH.

Hacnaonas ceomempusn

Buinycknux nayuumesi:




* PACNO3HABAMb HA YEPMEHCAX, PUCYHKAX, MOOEJAX U 8 OKPYHCAIOUWeM MUupe NIOCKUe U NPOCMPAHCMBEHHbLe
2eomempuueckue ueypol,

* PaAcno3nasams pazeEpmKu Kyoa, npamMoy2oibHO20 napaiienenuneod, NpasuibHOU NUPAMUObL, YUTUHOPA U
KOHyca;

* cmpoums pazeéEpmKU Kyoa u npsamoy201bHo20 napaiieienuneod;

> onpedensimb NO JUHEUHbIM pA3Mepam pazeépmku  Queypvl JUHeliHble pasmepbl camol @ueypul u
Haobopom;

* BLIYUCTAMD 0OLEM NPAMOY2O0IbHO20 NAPALIeNenuneod.

Buinycknux nonyuum 603moxicHocmy:

* HAYUUMbCS BLIYUCTAMb 00BEMbI  NPOCMPAHCIBEHHBIX 2€0MEeMPUUeCKUX @Queyp, COCMABNIEHHbIX U3
NPAMOY20IbHBIX NAPALLENeNUNneoos;

* yemyoumo u pazeums npedCmagieHus 0 NPOCMPAHCMBEHHBIX 2eOMEMPULECKUX PuUeypax;

* HAYYUMbCA NPUMEHAMb NOHAMUE PA38EPMKU OIS BLINOJIHEHUS NPAKMUYECKUX PACYEMO8.
I'eomempuueckue guzypot

Buvinycknux nayuumes:

* NOBL306AMBCS A3LIKOM 2eoMempuul 01 ONUCAHUSL NPEOMEMO8 OKPYICAIOWE20 MUPA U UX B3AUMHO2O0
PACNONOMNCEHUsL,

* pacro3HaBaTh U H300pakaTh HAa YEPTEIKAX U PUCYHKAX FEOMETPUUCCKUE PUTYPBI U MX KOH(UTYpaluy;

* HaXOJIUTh 3HAYCHUS JUTHH JTMHCHHBIX JICMEHTOB (DUTYP U UX OTHOIICHHUS, TPATyCHYIO Mepy yriioB ot 0°
1o 180°, mpuMeHsist onpeeiIeH s, CBOWCTBA U IPU3HAKK QUTYP M UX JICMEHTOB, OTHOIICHHS QUTYD
(paBeHCTBO, 1MOJ00KE, CHMMETPHUH, TOBOPOT, MapauIeIbHBIN IEPEHOC);

* OIIEPUPOBATH C HAYAILHBIMU IMMOHATHSIMHU TPUTOHOMETPUH H BBITIOJHATH 3JICMEHTAPHBIC ONIEPAIIUU HA
(GyHKIUSMU YTIIOB;

* pemarth 3aJ1a4u Ha JJ0Ka3aTelbCTBO, OMMPAsICh HA M3YYCHHBIC CBOWCTBA (PUTYp M OTHOIICHUH MEXTy HUMH
Y IPUMEHSISI U3YYCHHBIC METObBI JJOKAa3aTeIIbCTB;

* peliaTh HECIOXKHBIE 33aUl Ha MTOCTPOEHHE, TPUMEHSISI OCHOBHBIE AITOPUTMBI TIOCTPOCHHUSI C TTIOMOIIIBIO
HHUPKYJIS U JIMHENKU;

* pemiaTh NpocTeire IIaHUMETPUUECKHE 33a]Ja4H B IPOCTPAHCTBE.

Buinycknux nonyuum 603moocnocmy:

* 061a0emb Memooamu peuleHust 3a0ay Ha GbIMUCICHUsSL U OOKA3AMENbCMEA: MenmooOM Om NPOMUBHO2O,
Memooom nooooduUs, Memooom nepebopa 8apuanmos u MemooOM 2eOMempUdecKux Mecm modex;

* npuobpecmu onvim NPUMEHeHUs. A12eOPauULecKo20 U MpUSOHOMEMPUYECK020 annapama u uoetl O8UNICeHUs.
npu pewenuy 2eoMmempudecKux 3a0ay,

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

* HAYYUMbCS pewams 3a0ayi HA NOCMPOEHUE MEmoOOM 2e0OMEempUiecKko20 Mecma modex u MemoooM
nooobus;

* npuobpecmu onwvimM UCCIEO08AHUSA CEOUCME NIAHUMEMPUUECKUX DUSYP C NOMOWBIO KOMNbIOMEPHBIX
npocpamm,

* npuobpecmu onvim 6bLINOIHEHUS NpPoeKmoe no memam «l eomempuueckue npeoopazoeanus Ha
nirockocmuy, «Ilocmpoenue ompeskos no gpopmyney.

H3mepenue zeomempuueckux ¢enudun

Buinycknux nayuumes:

* UCNONIL308AMb CEOUCMBA UIMEPEHUS ONUH, NIOWAO0ell U Y2108 NPU PeueHUU 3a0ay Ha HaxXoxcoeHue OJIUHbL
ompesKa, OUHbL OKPYHCHOCMU, OTUHBL OY2U OKPYIHCHOCIU, 2PAVYCHOU Mepbl Yeld;

* BLIYUCTAML NIOWAOU MPEY2ONbHUKOS, NPAMOY20JbHUKOS, NAPALIeN0cPAMMO8, mMpaneyuti, Kpy208 u
cexmopos;

* BLIYUCTIAMY OUHY OKPYHCHOCU, OUHY OV2U OKPYHCHOCTIU,

* BLIYUCTIAMD OJIUHBL TUHEUHBIX DJIEMEHMO08 ueyp U UX yeibl, UCHOAb3YS POPMYIbl ONUHBL OKPYHCHOCIU U
ONUHBL Oy2U OKPYAHCHOCMU, PopMYabl naowaoell gueyp;

* pewamsv 3a0a4u HA OOKA3AMENbCMBO C UCHONb30BAHUEM BOPMYI ONUHBL OKPYICHOCU U ONUHBL OyeU
OKpYoHcHOCMU, hopMmyn naowjaoell ueyp;




* pewiams npaKmuyeckue 3a0ayl, CI3AHHbIE C HAXONCOCHUEM 2eOMemMPUeCcKUx elUtUuH (UCHOab3Ys Npu
He0OX00UMOCMU CNPABOYHUKU U MeXHUYeCcKUue cpeocmaeay).

Buinycknux noayuum 603mMo#CHOCHb HAYYUMbCL.

* BLIYUCTAMb NAOWAOU PUSYD, COCIMABIEHHLIX U3 08YX UlU DoJlee NPAMOY2OIbHUKOS, NAPALIeNI0cPAMMOS,
Mpey2oIbHUKO8, Kpyed U CeKmopa,

*  BBIUUCHAMb  NAOWAOU  MHO20Y20JIbHUKOS,  UCHONb3YS. — OMHOWEHUS — PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCTU,

* NPUMEHAMb ANeeOpaudecKull U MpUeOHOMEeMpPUYeCKULl annapam u uoeu 08UNCeHUst NPU peueHul 3a0ay Ha
8blYUCIeHUE NI0UaA0el MHO20Y20NbHUKOS.

Koopounamut

Buinycknux nayuumes:

* BBIYUCJIATH JUIMHY OTPE3Ka M0 KOOPJMHATAM €r0 KOHIIOB; BBIYUCIIATH KOOPJIUHATHI CEPEIUHBI OTPE3Ka,;

* HCIIOJIb30BAaTh KOOPAMHATHBIN METO/ JUIsl H3yYSHUS CBOWCTB MPSIMBIX M OKPYKHOCTEH.

Boinycknux nonyuum 603moxicHocmy.

* 0671a0emb KOOPOUHAMHBIM MeMOOOM peuleHUs 3a0ay Ha 8bIYUCTIeHUS U OOKA3AMEeNbCMEd,

* npuobpecmu Onvim UCHOAL308AHUSL KOMNLIOMEPHBIX NPOSPAMM OJIsl AHAAU3A YACMHBIX CIIYYAE8 3AUMHO20
DPACNONONCEHUSL OKPYHCHOCMEU U NPAMBIX,

* npuobpecmu Onvlm B6bINOIHEHUS NpoeKmos Ha memy «lIpumenenue KoopOuHamHo20 Mmemooa npu
peuteHuu 3a0a4 Ha 8bIYUCTEHUSL U OOKA3AMEbCMBA).




IINTAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU IKOJIBHUKAMMU YVY/ IO
3ABEPIHIEHUHN OBYYEHUA

JIMYHOCTHBIE

CnenuanbHo-npeaMeTHbie YY I

MeTanpeameTHbie YY1

PeryasitTuBHble

Ilo3naBaTe/ibHbIE

KOMMyHﬂKaTPlBHbIe

-TIOJIOKUTENIBHOE OTHOLICHHE K
YpOKaM MaTeMaTHKH;

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

-opmupoBanne
MaTeMaTH4YecKoi
KOMIIETEHTHOCTH

B cdepe JIHYHOCTHBIX Yyx y

BBIITYCKHUKOB Oynyt
c(hopMUpOBaHBI BHYTpPEHHSSA
O3NS o0yuaromerocs,
aJCKBaTHas MOTHUBALUA
yueOHoI JIeATEIbHOCTH,
BKJIrO4ast qu6HbIe u
I103HABATEJIbHBIC MOTHUBBI,
OpUCHTalus Ha MOpaJIbHbBIC

HOPMBI U UX BBIIIOJTHEHHUE.

--BBIIOJHATL  apudMeTHyeckue

Z[CﬁCTBHﬂ, coue€Tasg YCTHBIE U

MMHMCbMEHHBIE TIPUEMBI; HaXOIWUTh

3HAUEHHs KOPHSA HATypalbHOH
CTCIICHHU, CTECIICHHU C
panOHAJIBHBIM ToKa3aTeJeM,

MCIIOJIB3Ysl IPH HEOOXOAMMOCTH
BBIUYHCIHUTECIIBHBIC yCTpOﬁCTBa;
T10JIb30BaThCA OHCHKOﬁ u
NPUKUAKOH IIPU  HPAKTHYECKHX
pacuerax;

--COCTaBJIATh 6yKBeHHbIC
BBIpOXKEHUs UM (GOpMysbl 1O

YCJIOBHAM 3a4a4; OCYLICCTBIATE B

BBIPAXKCHHAX u dopmymnax
YHUCJIOBbIE MO/ICTAHOBKU "
BBITIOJIHATE  COOTBETCTBYIOIHE
BBIYHCIICHUS, OCYIIECTBIIATh

MOJICTAHOBKY OJIHOI'O BBIPAJKECHHUS
B JIPYroe; BbIpaXkaTb U3 (HOpMyI
OIHY
OCTaJIbHBIE;

MEPEMEHHYIO yepes
--BBINIOJIHATH OCHOBHBIC JICHCTBHS
CO  CTENCHSMH C  ILEJbIMH
MOKA3aTeIsIMH, C MHOTOYWICHAMH
U anreOpanuecKuMH  JIPOOSMH;
BBITIOJHATH TOXIECTBCHHBIC

npeoOpa3oBaHus  PalMOHATBHBIX

BBIPAKEHHUI;

--IPUMEHATH CBOiCTBA
apuMeTHIeCKHX KBaJIpaTOB
KOpHeit ISt BBIUNCIICHNUS
3HAaueHWH ¥ TIpeoOpa3oBaHMil
YHCIIOBBIX BBIPAKEHHH,

CoZIepKalMX KBaApaTHBIC KOPHU;
--pemarb J'lHHCﬁHBIC, KBaJIpaTHbIC
YpPaBHEHHs M  palUOHAJIbHbIE
YpaBHCHHs, CBOIALIHMECS K HHUM,
JIBYX
YpaBHEHHIT u

CHUCTEMBI JIMHEHHBIX
HECJIOXKHBIC
HEJIMHEHHbBIE YpaBHCHHS;

--pemarh

TEKCTOBBIC 3a1a4un

anreOpandecKum METOJIOM,

NpOBOAUTL  OTOOp  pelieHHui,

HCXos 3 (bopmynpoBKH
3a1a4n;

--OIpeJIeNsATh KOOPJNHATH TOYKH
MJIOCKOCTH,

CTPOUTH TOYKH C

3aJlaHHBIMHA KOOpAUHATaMu;
M300paxaTh MHOKECTBO PELICHHH
JINHEHHOTO HEpaBEHCTBA;

--HaXOAUThb 3HAYCHUA ('lJyHKL[I/Il/l,
3ajaHHoi (opMyJioN, TabiuueH,
rpagukoM 10 €€ apryMeHry;
HaXOauTh 3HAYCHHUSA aprymMeHTa
110 3HAYCHNIO QYHKIIMH, 33 JaHHOH
rpadukoM nim TabnIei;

--Onpe/eNnsiTh CBOWCTBA (YHKIHU
rpaguky;
rpadyuecKue NpeCTaBIeHUs IpU

1o ce TIPUMEHATH

pCIICHUH  ypaBHEHHMi, CHCTEM,
HEPaBEHCTB;
--OIHCHIBATh CcBoOiicTBa

WM3y4YEHHBIX (DYHKIHH, CTPOUTH HX
rpapuKH.

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

-YYHTBIBATh OPUEHTHPBI, JaHHbIE
YUHTEIeM, IPH OCBOCHUH HOBOTO
y4eOHOro MaTepuana;
-IIPOBEPSATH PE3yIbTATHI
BBIUUCIICHUI;

-aJIeKBaTHO BOCIIPHHUMATh
YKa3aHMS Ha OIIMOKH U
UCIPABIAT HailICHHbIE OLIHOKH.
-OLIEHUBATb COOCTBEHHBIC YCTICXH
B BBIYMCIIHTEIBHOM
JIeSATEIbHOCTH;

-IUIAHUPOBATD LIATH 110
yCTpaHeHHIo pobesioB (3HaHHe
cocTaBa 4yucen).

B cdepe perynsaTHBHBIX Yy
BBIITYCKHUKM CMOT'YT OBJIaJIETh
BCEMH TUNAMH

Y4.J€HCTB. HAIPaBICHHBIX Ha
OpraHHu3alHUIo CBOCH paboThl B
OV u BHe ero, BKJIroYas
CMOCOOHOCTD MPHHUMATh U
COXPaHATH y4eOHYIO 1eNb U
3ajiady, INIAHUPOBATH €€
pean3aluio, KOHTPOIMPOBATh U
OLICHUBATh CBOU IEHCTBHUS,
BHOCHTB COOTBETCTBYIOLINE

KOPPEKTHUBBI U X BBITIOJIHEHHE

--aHAJIM3UPOBATh YCIOBUE 3a1a41
(BBLAEIATH YHUCIIOBBIE JAHHBIC H
LeNb — YTO U3BECTHO, YTO
TpeOyeTcst HalTH);

-COIOCTABIIATh CXEMBI M YCIIOBUS
TEKCTOBBIX 337124,

-yCTaHABJIMBATh 3AKOHOMEPHOCTH
1 UCIONIB30BaTh UX HPH
BBINOJHEHUH 3a/laHHUif;
-OCYILECTBIIATh CHHTE3 YHCIIOBOIO
BBIPAXKEHHS, YCIIOBHS TEKCTOBOM
3a1aui (BOCCTAHOBJICHHE YCIOBHUS
10 PUCYHKY, CXeMe, KPaTKOH
3aITMCH);

-CpaBHUBATb U
Ki1accuuuupoBarh
n300paXKeHHBIE TIPEIMETHI
reoMeTpHYecKHe (GUTypBI IO
3aJIaHHBIM KPUTEPUSIM;

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

-BUJIETh aHAJIOTHU U
UCIOJIB30BaTh UX PH OCBOCHUH
MPUEMOB BBIUHCIICHUIA;
-KOHCTPYHPOBATh
reoMeTpH4ecKHe GUrypsl u3
3aJIaHHBIX YaCTeii; JOCTpauBaTh
4acThb JI0 3aJaHHO
reOMEeTPHYECKOil UrypbI;
MBICJICHHO JIeJTHTh
reOMEeTPHYECKYIO (UTYpY Ha
4acTH;

-COMOCTABIATH HHPOPMALHIO,
MPE/ICTABJICHHYIO B PAa3HBIX
BHJIAX;

-BBIOMPATD 3aJ[aHKE U3
MPE/IOKCHHBIX, OCHOBBIBASICh Ha
CBOMX HHTEpecax.

B cdepe mosnaBatensHpix YVY/|
BBIITYCKHUKH Hay4Jarcs
BOCIIPHHUMATh M aHAJINU3UPOBATH
COOOLIEHNsT U BaXKHEHIIME HX
KOMITOHEHTBI-TEKCTHI,
HCIIOJIB30BATh 3HAKOBO-
CHMBOJINYECKHE CPEJICTBA, B TOM
4Uclie  OBJAJCBAIOT  JeHCTBHEM
MO/ICITUPOBAHHSI, a TaKXKe
IIUPOKHM CIIEKTPOM JIOTHYECKHX
JieicTBUI W omepauuii, BKiIOUYas

061].["6 TIPUEMBI PEILICHU 3a1a4

--COTPY/IHHYATh C TOBAPHUILAMHU
IPU BBIIOIHCHHUH 3a/JaHHIA:
YCTaHaBIMBATh U COOMIOAATH
0uepéNHOCTh AeHCTBUIA,
CPaBHUBATb MOJIYYCHHBIC
Pe3yJIbTAThI, BEICTYIINBATH
HapTHEepa, KOPPEKTHO cOO0IATh
TOBapHILy 00 OImHOKaXx;

-3a/1aBaTh BOIPOCHI C LEIBI0
MOJIy4EHHUS HY)KHOH
UHpOPMALHH;

-OpraHH30BBIBATH
B3aHMOIPOBEPKY BBIIOIHEHHON
paboTsl;

-BBICKA3bIBATh CBOC MHCHHE NPH
00CyXICHUH 3a1aHUS

B chepe KOMMYHHKATHBHBIX YyX
BBIILYCKHHUKH IIPHOOPETYT yMEHHUsI
YYHTBIBATH MO3ULUIO
cobecenHuKa(apTHEPCTBA),
OpraHHU30BBIBATb U OCYIIECTBISTH
COTPYAHHUYECTBO M KOOIEPALUIO C

yauTeaeM " CBEPCTHHUKAMU,

aJICKBaTHO BOCIIpUHUMATH H
nepeaaBarh uHdopmanuio,
oTobpaxarb npeaMeTHOe
coJepKaHue u YCIIOBHS
JAEATCIIbBHOCTH B COOﬁU.leHl/IﬂX,
BOKHEHITUMH KOMITOHCHTaMH
KOTOPBIX ABJIAOTCS TEKCTBI
3a71aHui.



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

HartypaabHblie yncaa. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTEIIEM.

PanuonanbHbie yucaa. Moayns (alOconroTHas BennuuHa) yuciaa. CpaBHEHUE PAlMOHAIBHBIX YHCEN.
Apudmernueckre AeUCTBUS ¢ pallMOHATBHBIMHU yuciaMi. CTeneHb ¢ HeNbIM MoKa3aTeneM. YnucioBbie
BBIPA)XEHUS, MOPSJIOK ACHCTBUM B HUX, UCIIOJIb30BaHUE CKOOOK. 3aKOHBI apU(PMeTHUECKUX J1eHCTBUIA:
[IEPEMECTUTENBHBIN, COYETATEIIbHBIN, PACIIPEACIUTEIIbHBIN.

HelcTBuTenbHbIe yncaa. KBagpaTHblii kKopeHb U3 uncjaa. Kopens tperseil crenenu. [lowamue o kophe
N-oti cmenenu u3 uucna. JleficTBUTeNbHbIE YMclIa Kak OECKOHEUHblE JAecsAiTHYHbIe ApoOu. CpaBHEHME
JEeWCTBUTENBHBIX YKCell, apu(MeTHIecKre JeCTBUS HaJl HUMH. DTarbl Pa3BUTHS MPEICTABICHUIN O YUCIe.
W3mepenus, npubamkeHusi, oleHku. Pa3mepbl 0OBEKTOB OKpY’KaroIlero Hac Mupa (OT 3JIEMEHTApHBIX
qacTull 10 BeeneHHoit), NMTENbHOCTS IPOLIECCOB B OKpYysKaroleM Hac Mupe. [IpencraBieHne 3aBUCUMOCTH
MEX]y BeIMYMHAMU B BUie GOpMyIl. BbieneHne MHOKUTEINS — CTENEHU AECATH B 3allUCH YUCIIA.

Anzeopa

Anzeopauueckue opoou. Apugpmemuueckue onepayuu Hao ancedpauveckumu O0Opooamu. byxeenuvie
guipadiceHusi  (vlpadcenus ¢ nepemeHunvimu). Hucnosoe 3uauenue OYKEEHHO2O — BbIPANCEHUS.
Jonycmumvsle 3Hauenus nepemMeHHulX, 6X00Awux 6 aneebpauyeckue e@vipadxicenus. Iloocmanosxa
gulpadiceHull  emecmo  nepemeHHvlx.  Pasencmeo — Oykeennvix  @vipadicenuti.  Toocoecmeo,
Odokazamenbcmao moaicoecms. Ilpeobpazosanus gvipasicenui.

Ceoticmeéa cmeneneti ¢ yenvim noxkazamenem. Muoeounenvl. Cnodicenue, 6vluumanue, YMHONMCEHUE
MHO20UNeH08. DPOPMYNIbl COKPAUJEHHO20 YMHONCEHUA: K8AOpam CyMmbl U Keaopam pazHocmu, KyO
CYMMBI U Ky0 pasHocTH. Popmyna pazHocmu keaopamos, hopMylia CyMMBbI KyOOB U Pa3HOCTH KYOOB.
Pasznoowcenue mnoeounena na muoxcumenu. Keaopammulii mpexunen. BplneneHue NoIHOTo KBaapara B
KBaJpaTHOM TpexwieHe. Teopema Buema. Pa3znoowcenue xeaopamnoco mpexuniena Ha JUHeElHble
muoxcumenu. Muozounenwvl ¢ 00not nepemennoil. Cmenens mHozounena. Kopenv mnozounena.

Anrebpanyeckas npo0b. Cokpaiienue apodeit. JlecTBus ¢ anredpandecKuMu Jpo0sMu.
PanmonansHbie BbIpakeHUs W UX MpeoOpa3oBaHusa. CBOWCTBa KBaJIPaTHBIX KOpHEH U MX MPHUMEHEHUE B
BBIYUCIJICHUAX.

Ypaseuenusa u nepasencmea. Ypasnenue c oonoii nepemennou. Kopenv ypasuenus. Jluneiinoe ypasnenue.
Keaopamnoe ypasnenue: ¢hopmyna xopmueii xeadpamnozo ypasHenus, Pewenue payuonanvrvix
ypasuenui. Ilpumepvi pewienusi ypagneHull 6bICUIUX CcmeneHel, Memoobl 3amMeHbl NepeMeHHOl,
DPA3NI0JICEHUS HA MHOICUMENU.

VYpaBHeHUE C ABYyMs MEPEMEHHBIMU; PEIlIEHWE YPaBHEHUs C JBYyMs nmepeMeHHbIMU. CHucTeMa ypaBHEHH,
peuienue cucteMbl. CucrteMa JByX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU; PEILIEHUE MTOACTAaHOBKOMN
U anreOpandecKuM CIIOKEHHWEM. YPaBHEHHE C HECKOJIBKMMH TIepeMEeHHBIMH. I[Ipumepbl pemeHus
HEJTUHENHBIX cucteM. [Ipumepsl penieHrs: ypaBHEHH B 1IEJIbIX YnCTax.

HepaBencTBo ¢ oqHOM nepemeHHOM. Penenne HepaBeHCTBA. JIMHEHHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN
U ux cucreMbl. KBaspaTtHele HepaBeHCTBa. [Ipumepsl peuienis OpoOHO-TUHEHbIX HEPABEHCME.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[oKazamenbcmeo Yuciosslx U aneedpauieckux HepageHcms.
Ilepexoax oT cJIOBecHO# (POpPMYJIMPOBKH COOTHOLIEHHI MEXIY BeJMYMHAMH ajaredOpamveckoi.
Pemrenune TekcTOBBIX 3a/1a4 aJiredpanyecKuM crocooom.

YucnoBble nmociaenoBareibHocTH. [loHsATHE mocnenoBarenbHOCTU. ApudmMeTndyeckass ¥ reoMeTprudecKas
nporpeccuu. @opMyIbl 001IeT0 WieHa apu(hMETUIECKOW W TE€OMETPUIECKON MPOTPecCrid, CyMMBI TIEPBBIX
HECKOJIbKUX YWICHOB apu(hMETUIECKOM U TEOMETPUUYECKON MPOTPECCUH.

Yucaosbie pynkuuu. [loustue pyaknun. O6macts onpeneneHus ¢dyHkuun. CriocoOs! 3amanus QyHKIIUH.
I'padux ¢yHKIMH, BO3pacTaHWE U yObIBaHUE (YHKIMHU, HAUOOJbIIEE ¥ HAUMEHbIIEE 3HAUCHUS (PYHKIIUH,
HyJA (QYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA. UTeHHE rpaduKkoB G yHKIIHA.



@DyHKIIUMHM, ONUCHIBAIOLIME MPIMYI0O MU OOpPaTHYIO NPOMOPLHUOHATIBHYIO 3aBUCHMOCTH, HX TI'padUKH.
Jlunetinas Qyuknus, ee rpaduk, reoMerpudeckuii cMbici kodddurmentor. ['mnepbona. KBagparnunas
¢bynkuus, ee rpaduk, mapadona. KoopauHarel BepnHbl napadoisl, ock cuMMeTpun. Cmenenuvie (hyHKyuu
¢ HamypanbHulM nokazamenem, ux epaguxu. I'papuxu GyHKIMNA: KOpEHb KBaJAPaTHBIN, KOPEHb KyOHUECKUil,
Moyib. Vicnionp3oBanue rpagukoB (GyHKIMNA AJ1sl peIIeHUs] YPAaBHEHUH U CUCTEM.

ITpumepsl rpaduyeckux 3aBUCUMOCTEH, OTPAKAIOLIUX pealbHble MPOLECcChl: KonebaHue, MOKa3aTesbHbINH
POCT; uuci06bie QYyHKYULU, OnUCbIBarowue Smu RPOYeccyl.

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

Koopaunarel. M300pakeHre yucen TOYKaMHU KOOPAMHATHOM MpsAMON. I'eoMeTpuyeckuii CMBICT MOAYJIS
yuciaa. YUMcIoBble NPOMEXKYTKU: HMHTEPBAJ, OTPE30K, Jyd. Dopmyna paccmosnus mexcoy MmoUKamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpAMHATHI Ha IUIOCKOCTH; KOOpAMHATel Touku. Koopauuatel cepenunbl oTpes3ka. Popmyna
pacCTOSIHUSL MEXAY JBYMsl TOYKaMH IIJIOCKOCTH. YPaBHEHUE MPSAMOM, YIIOBOM KOd(PPHUIMEHT MpsIMOii,
yCJIOBHE MapauIeIbHOCTU NPSMBIX. YPaBHEHUE OKPYKHOCTH C LEHTPOM B Hayajle KOOPAMHAT U 6 0001
3a0aHHOl mouKe.
I'paduueckass uHTEprpeTalusi ypaBHEHUH € JByMs NEpPEMEHHBIMH M UX CHUCTEM, HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CHCTEM.

I'eomeTpusn

HavaabHble NOHATHS U TE€OPEMbBI T€COMETPHH.

BO3HUKHOBEHHE F€OMETPUHN U3 TPAKTUKU.

I'eomeTpruueckue Gpurypsl u Tena. PABEHCTBO B TEOMETPHUH.

Touka, npsiMas U IIOCKOCTb.

[IonsiTHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ay4d. Jlomanas.

VYron. Ilpsmoit yron. Octpele U Tynble yribl. BepTukaibHble U cMexHBbIE YIibl. buccekrpuca yria u ee
CBONCTBA.

[TapamtensHble U nepecekaromuecs npsmMele. [leprneHInKyIsapHOCTh NPSAMBIX. TeopeMbl 0 mapauieIbHOCTH
U TIEPIEHINKYIAPHOCTH NPsAMBIX. CBONCTBO CEPEIMHHOIO NMEPHEHAUKYIspa K oTpe3Ky. [lepnenauxymnsap n
HAKJIOHHAA K NpsAMoi. MHOroyroiabHUKU. OKpYKHOCTb U KPYT.

Tpeyroabnuk. IIpsMoyronbHble, OCTPOYIOJbHBIE, U TYNOYIOJbHBIE TPEYrOJIbHUKHU. BbiCcOTa, MenuaHa,
OucceKkTpuca, CpenHss JUHHUS TpeyrojbHUKa. PaBHOOEIpEHHbIE W PABHOCTOPOHHHE TPEYTrOJIbHUKU;
CBOWCTBA U IPU3HAKU PAaBHOOEAPEHHOIO TPEYTOJILHUKA.

[Ipu3Haku paBeHCTBa TpeyroabHUKOB. HepaBeHcTBO TpeyronbHrka. CymMMa yriioB TpeyroibHUKa. BHemHue
YIJIBI TPEYTOJIBHHUKA. 3aBUCUMOCTD MEXy BEINYMHAM CTOPOH M YIJIOB TPEYTOJbHUKA.

Teopema daneca. [lonobue TpeyroapbHukoB; kodhdumueHT noaoous. [IpusHaku mogo0us TpEyroJbHUKOB.

Teopema Iludaropa. IIpusHakun paBeHCTBA MPSIMOYTOIBHBIX TPEYrOJbHUKOB. CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC OCTPOro yrila MpsIMOYTOJIbHOTO TpeyrojibHuKa U yriaoB oT 0° mo 180°; npuBeneHne Kk oCTpomMy
yray. Pemienre npsMoyroiabHbIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. Dopmyibl,
CBSI3BIBAIOIIME CHHYC, KOCHHYC, TAHT€HC, KOTAaHI€HC OJHOI0 W TOro K€ yria. TeopeMa KOCHHYCOB U
TeopeMa CUHYCOB; IPUMEPBI UX TPUMEHEHUS JIsl BBIUUCIIEHUS SJIEMEHTOB TPEYTOJIbHUKA.

3ameuaTeNbHbIE TOUKH TPEYroJbHUKA: TOUKH IMEPECEUCHHs] CEPeIMHHBIX MEPIEeHAUKYISPOB, OUCCEKTPUC,
MeUaH.

YeroipexyroibHuk. [lapamnenorpamm, ero cpoiictBa u npusHaku. [IpsMoyroiabHUK, KBagpat, pomMO, uX
CBOMCTBA U pU3HaKU. Tpanenus, cpeHss JIMHUS Tpareunuu; paBHOOeIpeHHas Tpanenus.

MHoroyroJibHUKH. Beinykiible MHOroyroiasHUKH. CymMMa yrioB BBITYKJIOTO MHOTOYTOJIbHUKA. Brincanueie
Y OIIMCAaHHBIE MHOIOYTI'OJIbHUKU. [IpaBuiIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocts u kpyr. Llentp, pammyc, mmametrp. [yra, xopma. Cektop, cermeHT. LleHTpaibHBIN,
BIIMCAHHBIA YTOJ, BEIMYMHA BIUCAHHOTO yria. B3auMHOe pacmoiioskeHHe MPsIMOW U OKPYKHOCTH, 08)X
okpyorcnocmeu. KacarenpHas U ceKylas K OKPYKHOCTH, PAaBEHCTBO KACATEJIbHBIX, IPOBEICHHBIX U3 OAHOU



TOYKH. MempuueCKue COOMHOWERUA 6 OKPDYIHCHOCMU.! ceolicmea CeKyuux, KacamejbHbolx, XOp().

OKPY)KHOCTB, BIIMCaHHAA B TPCYI'OJIBHUK, U OKPY>XHOCTBb, OIIMCaHHAs OKOJIO TPCYIroJbHHKA. Brmicannsie u
OIMMCAHHBIC YCTBIPCXYI'OJIbHHUKH. Bnucannvie u onucanmole OKPYIHCHOCMU NPABUSIbBHOCO MHO20)Y20/IbHUKA.

H3mepenue reomerpudeckux BeanunH. J[mna orpeska. J[immHa 1oMaHoH, IepUMETp MHOTOYTOJIbHUKA.

PaccrosiHue ot TOoukM 10 npsimoil. PaccrosHue Mexny mapauleabHbIMU IPSAMBIMH. [[MHA OKPYKHOCTH,
yucio [; umHa nyru. Bennuuna yria. I'pagycHas Mepa yria, COOTBETCTBHE MEXAY BEIMYMHON yIjla U
JUIMHOW IyTY OKPY’KHOCTH.

[TonsTre o momaay miockux ¢uryp. PaBHOCOCTaBlIeHHBIE U PABHOBEIUKUE (UTYPBI.

[Inomanes mnpsmoyrosbHuka. I[lnomane mnapawienorpamma, TpPEeYrojbHUKAa M Tpaneuud (OCHOBHBIC
dbopmyibl). DopMyIibl, BbIpaXarolike MIIOMA b TPEYTOJIbHUKA: Yepe3 JBE CTOPOHBI M yrojl MeXAy HUMH,
uepez nepumemp u paouyc 6nUCAHHOU OKpyxicHocmu, ¢opmyra I'epona. Ilnowaos yemvipexy2onvbHuKa.
[Tnomaap kpyra U miomaas CeKTopa.

CBsi3b MEXy TUIOMIAISIMU TI0JI00HBIX UTYP.

Inemenmaul 102uKU, KOMOUHAMOPUKU,
CHAMUCMUKYU U meopuu 6eposmHocmeil

Joka3aTeabcTBo. OnpeneneHus, A0Ka3aTelbCTBa, aKCUOMBI M TEOPEMBbI; CIeACTBUS. Heobxooumvie u
oocmamoynvie ycrosus. Kontpupumep. JlokazaTenabcTBO OT MpoTUBHOTO. Ipsimast u oOpaTHast TeOpeMBbl.
Ilonamue 06 axcuomamuke u aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilamuiti nocmynam Jexkauda u
€20 UCMOPUS.

MHo:xecTBa U KOMOMHATOPUKA. MHodicecmeo. Dnemenm MHOH#CeCm8d, noOMHodcecmso. Obvedunenue u
nepeceuenue MHoxcecms. /fuazpammol Jiinepa.
[Tpumeps! perieHrst KOMOMHATOPHBIX 33/1au: epedop BapUaHTOB, MPABUIIO YMHOXKEHUS.

Craructuyeckue aaHHble. [IpeacTtaBieHue AaHHBIX B BHUAE TaOmuIil, auarpamm, rpadukos. CpenHue
pe3yabTaToB U3MepeHUui. [IoHsATHE O CTATHCTHYECKOM BBIBOJIE HA OCHOBE BBIOOPKHU.
[TonsiTre ¥ mpUMepHI CIy4YaiHBIX COOBITHI.

BepositHocTh. YacToTa coOBITHSI, BEpOSTHOCTh. PAaBHOBO3MOKHBIE COOBITHSI U MOJACYET MX BEPOSTHOCTH.
[IpencraBienne o reoMeTpUYECKONH BEPOSATHOCTH.

HTOroBblii KOHTPOJIbLHBIH TECT.
[TporpaMma 311eKTUBHOTO Kypca COJEPKUT TPU MOJYJIS:
«Anzeopan(l u 2 vacmu), «I'eomempusn»(lu 2 wacmu), «Peanvnas mamemamukar.

B monyJie «Anredopa» oTpabaThIBarOTCS HaBBIKM pellIeHUs anredpanyecknx 3ananui 1 vactu KUM
OI'D. Dr1o 3amaHus ¢ BBIOOPOM OJHOTO OTBETA M3 UETHIPEX MPEJIOKCHHBIX BapUaHTOB, C KpPaTKUM
OTBETOM M Ha COOTHECEHHUE, C 3alUChio pemieHus. B 3ToMm Onoke mpoBepsieTcss BiaJ€HUE OCHOBHBIMU
aIropuTMamMi, 3HAHME M TOHHMAHHME KJIIOYEBBIX AJIEMEHTOB COJEpPKaHUS (MATEMATUUECKUX MOHSATUH,
WX  CBOWCTB, NMPUEMOB pEIICHUS 3aJad W Tp.), YMEHHE IOJh30BAThCS MAaTEMAaTHUYECKOW 3amucChio,
MPUMEHATH 3HAHUS K PEUICHUI0O MaTeMaTUYeCKMX 3aJlad, He CBOJSIIMECS K TMPsSIMOMY IPUMEHEHHIO
anropuTMa.
3ajlanys 2 YacTU HANpaBlIEHbl HA MPOBEPKY BJIAJACHUS MATEpUajIOM Ha MOBBILIEHHOM ypoBHE. Mx
Ha3HaveHune — audepeHITMPOBaTh XOPOIIO YCIEBAIONIUX MKOJFHUKOB 10 YPOBHSM MOATOTOBKH, BHISIBUTH
HaumOojee TMOATOTOBJICHHYIO YacTh BBIMYCKHUKOB, COCTaBISIONIYI0 TMOTEHIMAIBHBIA KOHTHHTEHT
NpopUIBHBIX KJIACCOB. OTH YacTH COJEpXKaT 3aJaHus IMOBBIIICHHOTO YPOBHS CIIOXHOCTH, KOTOPBIE
HaIlpaBJIEHbI HA MPOBEPKY TAKUX KAaYECTB MaTEMAaTUUECKOU MOATOTOBKH BBIITYCKHUKOB, KAK:
- YBEpEHHOE BIaJieHHe (HOPMaIbHO-ONEPATUBHBIM alredpanyecKuM amnmnapaTom;
- YMEHHE pELIUTh IUIAHUMETPUYECKYIO 3a7ady, MPUMEHsS pa3IMyHble TEOPETUUYECKUE 3HAHUS
Kypca reOMeTpHH;
- YMEHHE PEIIUTh KOMIUIEKCHYIO 3ajady, BKIIIOUAIONIYI0 B ce0sl 3HaHHs W3 Pa3HBIX TEM Kypca;




- YMGHI/IG MaTeMaTnu4YCcCKU I‘paMOTHO " JACHO 3alincaTtb pemeHHe, HpI/IBOIISI HpI/I 3TOM HCO6XOI[I/IMI>IG
MOSICHEHHUS 1 00OOCHOBaHM,
- BJIAJICHUE TUPOKUM CIIEKTPOM MIPHEMOB U CIIOCOO0B pacCyKIeHUH.

Monayab «I'eomerpus» copepxut reomerpuueckue 3amaun 1 gactu KMM OI'D. B stom Gnoke
HIOBTOPSAIOTCS. 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 IE€OMETpPUHM; YMEHUS MATEMaTH4YEeCKHM TIPaMOTHO M SICHO
3aIlMCBIBAaTh pEIlEHHE, IIPUBOJIS MPU 3TOM HEOOXOIUMBbIE MMOSICHEHNS M 000CHOBaHMSI; BlIaJleHUE HIMPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUN.

Mopnyabs «PeanbHasi maremaTmka» colepxkuT 3agaud 1 gactu KM OI'D. IIpakTuxo-
OPUEHTUPOBAHHBIE 3aJaHUs IOJYEPKUBAIOT BA)KHOCTh OCBOCHMSI TAKMX MAaTEMATUYECKUX KOMIIETEHIUH, KaK
YMEHHE IPUMEHSATH 3aaHUSI B IPAKTUUECKON KU3HU U B CMEXKHBIX 00JIaCTSX.

HTorosoe 3ansaTue npeamnogaracTt MmpoBECACHUC KOHTPOJBLHOI0 TECTa II0 MarcpuaiaM B cpopMe
OIo.

MeToanyeckuii KOMMeHTapHii. DJICKTUBHBIC 3aHATHS 0 KaXKIOW TEMe IeJIeco00pa3Ho pa3OuBaTh
Ha Jtambl (O10km). 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 ’K3aMeHe. Brigensercs mnepBwii 010k «OcHOBHBIE cBeAeHUs». i1 SKOHOMUM BpEMEHHU
UCIIONB3YIOTCS TaOnuIbl (pa3faToyHblii Marepuan) ¢ (GopMylaMd U PUCYHKAMH, OIOpPHBIE IUIAKATBHI,
cranaoBas Mpe3eHTALMS.

Bropoit 6mok «Pemiaem BMecTe» mpeArnoiaraer pa3z0oop pelieHUuil OMOPHBIX JAEMOHCTPAMOHHBIX
3a/1a4, WCIOJB3YIONIMX OCHOBHBIE TEOpPeMbl U (OPMYJIBI JAHHOTO pas3fesia U peliaeMble pPa3HBIMU
criocobaMu, MOBTOPSIETCST AITOPUTM DPEILIECHUS 3a/1ad M0 TeMe. YUHuTelleM yIesieTcsl Cephe3HOe BHHUMAaHUE
paz00py TUMIUYHBIX OMIMOOK B XOJ/I€ PEUICHUS 3a/IaHUs, a TAK)KE 3alTMCH OTBETA B SK3aMEHAIIMOHHBIN OJIaHK.
Pemarotcst 3amanust w3 yactu 1 SK3aMEHAIIMOHHOW pabOTHI C BHIOOPOM OJHOTO OTBETa M3  YETHIPEX
MPEAJIOKEHHBIX BApUAHTOB, C KPAaTKMM OTBETOM U Ha YCTAHOBJICHHE COOTBETCTBHUS MEXKIY
O00BEKTaMHU JIBYX MHOKECTB.

3aHsTHE TIPOJOIKACTCS PEIICHUEM 3a7ad TPYNIaMH U CaMOCTOSATEIbHBIM PEIICHHEM. DTO OJIOKU
«Pemaem B rpynmax» u «Pemaem camm». B xozae pelnieHHs 3a1ad peKOMEHAYETCS MPHUIEPKUBATHCA
npuHiuna «OT MPOCTOTO K CI0KHOMY» TIOJI PYKOBOACTBOM YUUTEISI.

Yuutenb MOXET CIUIAHMPOBAaTh YPOKU TApHOW paboThl, THAe ydalmuecs TOTOBSTCS K
CaMOCTOSITEIHHOM M KOHTPOJIBHOM paboTe, 3a4eTy, 3alIuTe MPOeKTa.

Yuurento HE0OXOIUMO MOOHIPATH CTPEMJICHHE ydaluxcs padoTaTh B WHAMBUAYAILHOM PEXHME.
Ha Bcex Tumax 3aHSATHH YYUTENIO CIEAYET MOAAEPKUBATh AKTUBHBIA TUAJOr C YYalUIUMHCS. YYUTEb
CUCTEeMAaTUYECKH OCYIIECTBIIIET MOHUTOPUHT JIOCTIDKEHUS O0O0S3aTeNbHBIX pE3yIbTaTOB OOy4YeHUS,
CBOEBPEMEHHO OCYIIECTBIISET KOPPEKITUIO 3HAHUH YJIaIIHXCS.

Annapam Koumpona.

B mpomecce ocBoeHMsS yYalIMMHCS KaXIOTO MOIYJIS Kypca TPEIyCMOTPEHO IMPOBEACHHUE
TPEHUPOBOYHBIX TECTOB U CAMOCTOSITENFHBIX Pa0OT, MO3BOJISIOMIMX MPOBOJUTH TEKYIIUI U TeMaTHYECKHIA
KOHTPOJIb 3HAHUW M YMEHHM ydammxcs. B KoHIlE M3ydeHHs Kypca MPOBOJMTCS WUTOTOBas KOHTPOJIbHAs
pa0ora.

TpeHnpOBOYHBIE TECTHI M CAMOCTOSITEILHBIE PA0OTHI, HAIICJICHHBIC HA TTPOBEPKY 3HAHUN OCHOBHBIX
TEOPETUYECKUX CBEJICHUH, OIICHUBAIOTCS  «3auTeHO» (IpHU YCIOBUU BBIMIOJIHEHUH HE MeHee 75%
MPEAJIOKEHHBIX 3aJaHui) WIM «HE 3a4TeHo». MToroBas KOHTpoJbHAs paboTa COCTABISIETCS 10
Matepuaiam B ¢opme OI'D. Ilpu cocraBieHHH pabOTHI YYUTENIb MOXET UCIOIB30BAaTh MaTepHUabl W3
CITUCKA JIUTEPATypbl, PEKOMEHJOBAHHBIE JIJIs1 OPraHU3aIuu MOAroToBky K OI'D.



OCYH_IGCTBJICHI/IG KOppCKL{I/II/I 3H8.HPII>1 yqaumxcn HpOBOI[I/ITCSI Ha OCHOBAHHH MOHI/ITOpI/IHFa
OTCIICKUBAHMS PE3yJbTaTOB 00yueHHUs. B TedeHWe m3ydeHUs JAHHOTO AJIEKTHBHOTO Kypca 3amloJIHSICTCS
TabJnIa, B KOTOPOH COJIEPIKATCS pe3yIbTAaThl BBIOJHEHUS TECTOB U CAMOCTOSITEIILHBIX Pa0oT.

Y4ebHO- TeMaTHYeCKHIl JIaH

Ne Ha3zBanmue (TeMbl) MOYJIs1 KouunuyecrBo U3 Hux
1acos TEOpHs | MpaKTHKa

1. Anrebpanueckue 3a1aHus 0a30BOTO YPOBHS 13 7 6
2. I'eomeTpuueckue 3a1aun 6a30BOr0 YPOBHS 6 3 3
3. PeanbHas maremaTuka 6 4 2
4. 3a/1aHus TOBBIIIEHHOI'O YPOBHSI CJIOKHOCTH 4 2
5. Htorosoe 3ansaTHe 3 - 3

O011ee KOIMYeCTBO YaCOB 34 18 16

Moayab 1. Anzedpauueckue 3a0anusn 6a306020 yposHs.

BBenenue: nenp u copepkaHME DSJIEKTUBHOTO Kypca, (opmbl KOHTpOJds. OOBIKHOBEHHBIE U
necatuunble qpoou. CtaHgapTHbIN BuA unucia. OKpyrieHue U CpaBHEHHE 4ucell. byKBEHHbIE BBIPAXKEHHUS.
Ob6nacte momyctumbix 3HaueHuil. @opmynsl. CreneHb C  I[ETbIM  [OKa3aTeaeM. MHOTOYICHBI.
IIpeoOpa3oBanue BblpakeHUH. Pa3nokeHHMe MHOrOWIEHOB Ha MHOXKUTENH. Anredpandeckue ApoOu.
Cokpaienue anredpanyeckux apooeit. [IpeoOpazoBanus parmoHaIbHBIX BhIpakeHuil. KBajpaTHbie KOPHHU.
Jlunelinble M KBasipaTHble ypaBHeHUs. CucTeMbl ypaBHeHUH. HepaBeHcTBa ¢ 0/1HOM ITepeMEHHON 1 CUCTEMBI
HepaBeHCTB. Pemienune kBaapaTHeIX HepaBeHCTB. IlocnenoBarenbHocTH M mporpeccuu. PekyppeHTHbIe
¢dbopmybl. 3aaun, perraeMble ¢ IOMOLIbIO POTPECCHH.

Uucna Ha KoopaAnHATHOM NpsMoM. [IpencraBieHue pelieHnii HEPABEHCTB M UX CUCTEM Ha KOOPAMHATHOU
npsmoil. @yHkiuu u rpapukud. OCOOEHHOCTH paClOJIOKEHUS B KOOPIMHATHOM IUIOCKOCTH TIpaUKOB
HEKOTOpBIX (YHKIMHA B 3aBUCUMOCTH OT 3HAYEHHS MapaMeTpoB, BXOAAIIUX B (OpMyJibl. 3aBUCHUMOCTh
MEX]y BETMUYMHAMHU.

Monyas 2. I'eomempuueckue 3a0auu 0a306020 ypoeHs.

TpeyronbHUKHM, YETBIPEXYTOJbHUKU. PaBEHCTBO TpeyroiabHUKOB, mojobue. dopmynsl Iuiomanu.
[IponopuronanbHbie 0Tpe3ku. OKPYKHOCTH. YTJIbl: BHUCAHHBIE U LIEHTPAJIbHBIE.

Monyas 3. Peanvnaa mamemamuxa.

[Ipouentel. CocTaBieHHEe MaTeMaTHYEeCKOM MOJENTM IO YCIOBUIO 3aJayd. TeKCTOBble 3ajaud Ha
MpaKTUYECKHid pacueT. UTeHue rpa@ukoB U AuarpaMM. JIeMEHTbl KOMOUHATOPUKH, CTATUCTUKUA U TEOPUU
BEpOSITHOCTEH. Bripakenne BeMUIUHbI U3 (OPMYIIBI.

3aoanusn noevlueHHO20 YPOBGHA CILONHCHOCHIU.

[IpeoOpa3zoBanus anreOpanuecKkux BbIpaKEHHUI. YpaBHEHUs, HEPABEHCTBA, cCUCTEMBI. VccnenoBanue
¢bynkuun u noctpoenue rpaduka. Kycouno-zamanuele ¢QyHkuuu. IloctpoeHue rpadukoB ¢ MOIYyJIEM.
3ajaun Ha ABWKEHHWE. 3a7aud Ha cMecH, ciuiaBbl. CJIOXKHBIE TPOICHTHI. 3a/Jaud Ha COBMECTHYIO paloTy.
3amaHus ¢ TmapaMeTpoM: HuccienoBaHuEe TpadukoB (GYHKIUH, pelleHre ypaBHEHHUH W HEpPaBEHCTB C
rmapamMeTpoM. 3HaKM KOPHEW KBaJpaTHOIO TpexwieHa. PacrnosokeHue KOpHEW KBaJpaTHOTO TPEXWICHA.
[TapameTpsr &, b, C 1 KOpHH KBapaTHOTO TpexuwieHa. [ eoMeTpruecKue 3a1auH.

Hmozosoe 3anamue. 1IpoBeneHne NTOrOBOrO0 KOHTPOJIBHOIO TECTA



Kaneﬂnapﬂo-TeMaanecxoe NJJAaHHPOBAaHUE

Ne
3aH No sausrust B Tewma 3ansaTHA flara
ST Teme [1nan (OF) ¥
Moayasb 1. Anredopanyeckue 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 U KBagpaTHbIe HepaBeHCTBA. CHCTEMbl HEPABEHCTB.
5 3 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.
Koopounamnas npamas. I'pagpuku (3 uaca)
6 1 Yucna Ha KoopauHaTHOM NpsiMou. IIpencrasiienne pemenui
HEPABEHCTB U UX CHCTEM Ha KOOPJIUHATHOW IPSIMOM.
7 1 I'paduxn GyHKIMIA 1 MX CBOHCTBA.
8 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.
Anzedpauueckue evipaxcenus(2 yaca)
9 1 MHuorounensl. Anredpandeckue 1poou, creneHu. Jlonycrumblie
3HAYEHHS IEPEMEHHOM.
10 2 Tpenuposounvie sapuarnmul. CamocmosamenvHas paboma.
Iocneooeamenvnocmu (2 uaca)
11 1 Yucnosele ocnenoBaTenbHoCcTH. [Iporpeccun.
12 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.

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

14 1 TpeyronbHukK. YeTblpexyroapHUK. OKpyKHOCTB.
15 2 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma.
Ilnowaou guzyp (2 uaca)
16 1 UYertbipexyroabHUKH. TpeyronbHUK. OKpYKHOCTb U KPYT.
17 2 Tpenuposounvie éapuanmul. Camocmosmenvras paboma.
Buvioop eepnuvix ymeepacoenuii(1 uac)
18 1 TpeHnpoBOYHbBIE 3aJaHMSL.
19 1 Oboowarowuii mecm mooyins «I eomempusy 6a308020 yposHs.
Monayas 3. PeasbHasi maTemaTuka (6 yacoB)
I'pacdhuku u ouacpammot. Tekcmoeswie 3a0auu (3 uaca)
20 1 Urenue rpad)MKOB U AUArpaMM.
21 2 TexcToBble 3a/jaul HA MPAKTUYECKUN pacyer.
22 3 Tpenuposounvie eapuanmol. Camocmosmenvuas paboma.
Peanvnaa nnanumempusn. Teopus eepoamuocmeii (2 uaca)
23 1 Pemenue 3a1a4 npakTH4ecKoi HaPaBJIEHHOCTH.
24 2 DJIeMEHTH KOMOMHATOPUKHU U TEOPUHU BEPOSITHOCTEH.
25 1 Obobwarowuti mecm Mmooy « Peanvras mamemamuxay.

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




3aH DREAEENEEL 12 Tema 3aHsaTHA Alara
ST Teme ILnan DakT
26 1 [TpeoOpa3oBaHus anredpanvecKux BHIPAKCHUH.
27 2 VYpaBHeHUsI, HEPaBEHCTBA, CHCTEMBI.
28 3 Hccnenoanne GpyHKImMu U moctpoeHue rpaduka. 3agaHus ¢

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

Hrorosoe 3ansitue (3uaca)

32- 1-3 Hmoeosuvlii mecm

34
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