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IlosicHuTeNbHAA 3aNIHCKA

JlanHasi mporpaMMa »SIIEKTUBHOTO Kypca TNpeAHa3HadeHa [uisi oOydaromuxcs 9-X KIaccoB
o0mieo0pa3oBarenbHBIX yupexkaeHuid. OHa TpeqHa3HA4YeHa JUIs MOBBIMEHUS S((HEKTUBHOCTH
MOJArOTOBKH 00y4aromuxcs 9 kiracca K OCHOBHOMY IOCYIapCTBEHHOMY 9K3aMEHY 10 MaTeMaTHKe 3a
KypC OCHOBHOM IITKOJIBI M TIPEyCMATPUBAET MX MOATOTOBKY K JAJIbHEHIIEMY 0OYUYEHHIO B CpeIHEH
IIKOJIE.

[IporpamMma 31eKTUBHOTO Kypca coueraercs ¢ a00biM YMK, pekoMeHI0BaHHBIM K UCIIOJIb30BAaHUIO
B o0pa3oBaTeIbHOM  IIpollecce,  COrjlacoBaHa ¢ TpeOOBaHMAMH  TOCYIApCTBEHHOIO
00pa30BaTeNLHOTO CTaHIApPTa M COJCPKAHUEM OCHOBHBIX IPOTPaMM Kypca MaT€MaTUKH OCHOBHOM
LIKOJIBI.

[IporpamMMoii MIKOJIBHOTO Kypca MaTeéMaTHKH HE IMPEeIyCMOTPEHbl 0000IeHne U cucTeMaTH3alus
3HAaHMW MO Pa3IMYHBIM paszfesiaM, MOJYYEHHBIX YYallUMHUCS 3a BeCch Hepruoj ol0ydeHus ¢ 5 mo 9
KJlacc. DJEKTUBHBIM Kypc «Maremartuka: noarotropka k OI'D» MO3BOJIUT cHCTEMaTH3UPOBATh U
yIayOuTh 3HAHUS Y4YalluXCs IO pa3IMUHBIM pa3jenaM Kypca MaTeMaTHKH OCHOBHOM IIIKOJIBI
(apucmeruke, anredpe, CTaTUCTUKE U TEOPUU BEPOATHOCTEH, reoMeTpuu). B naHHOM Kypce Taxxke
paccMaTpuBalOTCS HECTaHJIAPTHbIE 33JaHUs, BBIXOJALIME 32 paMKU IIKOJBHOW MPOTrpaMMBbI
(rpaduku ¢ MoJIydeM, KyCOYHO-3aJaHHble (DYHKIMH, pEIICHHE HECTaHJapTHBIX YpPaBHEHUU U
HEpPaBeHCTB U Jp.). 3HAHME HTOr0 MaTepuajsa W yYMEHUE €ro MPUMEHSATh B MPaKTHUYECKON
JeSITEeIbHOCTH MO3BOJIUT HIKOJIbHUKAM peIllaTh pPa3HOOOpa3HbIe 3a7aud PAa3IMYHON CII0KHOCTH H
MOATOTOBUTHLCSA K YCIEIIHON cjaue 3K3aMeHa B HOBOM (hopMe UTOrOBOM aTTeCTaluu.

DTOT Kypc NMpeajaraeT yJalmumMcs 3HaKOMCTBO ¢ MAaTEMaTUKON Kak ¢ 0OLIEKYIbTYPHOU 1LIEHHOCTBIO,
BBIPAOOTKOM TMOHMMAaHUS MMM TOTO, 4YTO MaTreMaThKa SBISIETCSI HHCTPYMEHTOM TO3HAHUSA
OKPY’KaIOILIEr0 MHUpa U caMoTo ceOsl.

Ecnu B u3yuyeHuM mnpeIMETOB E€CTECTBEHHOHAYYHOrO IIMKJIA OYEHb Ba)KHOE MECTO 3aHHMMAET
SKCIEPUMEHT U UMEHHO B MPOLIECCe IKCIIEPUMEHTA U 00CYKIEHHUS €ro OpraHu3aluu U pe3ybTaToB
dbopMUpYIOTCS W Pa3BUBAIOTCA HHTEPECHl yYEHHKAa K JaHHOMY IpEAMETY, TO B MaTeMaTHKe
SKBHUBAJIIEHTOM JKCIIEPUMEHTa sBiseTcsl pemieHue 3anad. CoOCTBEHHO BECh Kypc MaTeMaTHKU
MOJKET OBITh MOCTPOEH U, KaK MPaBUJIO, CTPOUTCS HA PEIICHUH PA3IMYHBIX MO CTENEHU BaXXHOCTH U
TPYOHOCTH 3aj1ay.

Lesab 3JIeKTHBHOTO Kypca: CUCTEMAaTH3alMs 3HAHUH U CHOCOOOB JICATEIILHOCTH YYalUXCs IO
MaTeMaTUKE 3a Kypc OCHOBHOW IIKOJIBI, IMOJrOTOBKAa OOydaromuxcs 9 Kiacca K OCHOBHOMY
rocylapcTBEHHOMY 3K3aMeHy Mo MmaTemaruke. YcmemHas caada OI'D, mepexon B 10 kmace mo
BBIOpaHHOMY PO GUITIO(TIPYU HEOOXOAUMOCTH).

3amaun:
e OcymecTBUTh MH(POPMALTMOHHOE, METOINYECKOE, IICUXO0JIOTO-TIeJarorn4eckoe ooecrneueHue
UTOTOBOM aTTECTALIMU BBIITYCKHUKOB 9 KJI1acCOB;
e BbIBUTH COOTBETCTBME IOJATOTOBKHM BBIIYCKHUKOB TpeOOBaHUAM 00pa3oBaTEIbHbBIX
CTaHJIapTOB;
e OO6ecneunTh MCUXOJOTHYECKUH KOM(OPT U MPaBOBYIO 3aIMIIEHHOCTh BCEX YYACTHHUKOB
00pa3oBaTesIbHOTO Ipoliecca B X0/1€ MPOBECHNS UTOIOBOM aTTeCTal|H.
e @opmupoBanue "6a3pl 3HaHMU" WO anareOpe U TEOMETPUM,  IO3BOJISAIOIIECH
OecnpensTCTBEHHO ONepUpPOBaTh MaTEMAaTHYECKUM MaTEPHAIOM.
HayuuTths npaBuUiIbHON MHTEPIIPETALMH CIIOPHBIX (DOPMYIHPOBOK 3aJaHUN
Pa3BuTh HaBBIKM pEIICHUS TECTOB
Hayuuts 3 pekTuBHO pacnpeaensTh BpeMs, OTBEICHHOE Ha BBINOJIHEHHE 3aJaHUs
[ToaroroButsk k ycnemnoi ciauu ['MMA no maremaruxke.



PesyabTaTnl 00yuenus:
e CdopmupoBanHas 6a3a 3HaHUH B 00JIaCTH ANTeOPbI, TCOMETPHHU.
e VYCTOIUMBbIE HABBIKU ONPEACIEHUS TUIIA 3a/1a4M U ONITUMAJIbHOIO crioco0a ee pelieHus
HE3aBUCUMO OT (OPMYIMPOBKH 33 JaHHUS.
e VYMeHue paboTaTh € 337a4aMH B HETUITUYHON IMOCTAHOBKE YCIIOBHIA.
e VYMeHue paboTaTh C TECTOBBIMH 3aIaHHUSIMH.

[Ipemaraemserii Kypc SIBISETCS pa3BUTHEM CUCTEMBI paHee HMpPUOOPETEHHBIX MPOTPAMMHBIX
3HAHHUMU, €0 LEJb - CO3/aTh LIEJOCTHOE IPEICTABICHUE O TEME U 3HAYUTEIbHO PACIIMPUTD CIIEKTP
3a/1a4, MOCHUJIBHBIX I ydaluuxcs. Bce cBOMCTBa, BXOJAIIME B KypC, M HX J0OKAa3aTeIbCTBA HE
BBI30BYT TPYJHOCTH y Y4alIUXCs, T.K. HE COJEPKAT TPOMO3JIKMX BBIKJIA/IOK, a KaXK10€ MpeablIyliee
roToBUT nocienyromee. [Ipn HampaBisgomen poi yduTens IIKOJBHUKHA MOTYT CaMOCTOSITEIBHO
chopMynupoBaTh HOBBIE Ul HUX CBOMCTBAa M Jaxe JOKa3aThb MX. Bce JOMMKHO pacrmosiaraTth K
CaMOCTOSITEIBHOMY ITOMCKY M MOBBIIIATh HHTEPEC K N3Y4eHUIO npeaMmera. [Ipencrasissa yyammmces
BO3MOKHOCTb OCMBICIINTh CBOWCTBA M MX JOKA3aTEIbCTBA, YUYUTEIb Pa3BUBACT I'€OMETPUUYECKYIO
MHTYULMIO, 0€3 KOTOpOil HEMBICIUMO TBOpYecTBO. Takum o0Opa3zom, mporpamma MpuMEHUMa IS
Pa3JIMYHBIX IPYIIT IIKOJIBHUKOB, B TOM YHUCJIE€, HE UMEIOIINX XOPOUIEH NOArOTOBKU. B aTOM Citydae,
YUUTEIb MOXET CY3UTh TPEOOBaHHSA U TNPEAJIOKUTh B KaueCcTBE JOMAIIHMX 3aJaHUN CO3/JaHue
TBOPUYECKUX PAa0OT, MpPU 3TOM Y AETEeH pa3BUBAETCS MHTYUTHBHO-AaCCOLMATHUBHOE MBIILIEHUE, YTO
HECOMHEHHO, TIOMOXET UM IIPH BBITOIHEHUH 3a1anuii OI'D.

OO0uasi xapakTepucTuKa y4eOHOro Kypca

MaremaTtrueckoe 00Opa3oBaHWE B OCHOBHOW IIKOJE CKJIQIBIBACTCS W3  CIEAYIOIINX
COJIepXKaTeIbHBIX KOMIIOHCHTOB (TOYHBIC Ha3BaHUS OJIOKOB): apudmernka, anredpa, reomMeTpus,
AJIEMEHTHl KOMOMHATOPUKU TEOPUHU BEPOSITHOCTEH, CTATUCTUKU U JIOTHUKU. B cBoell COBOKYIHOCTH
OHM OTpaXkaroT OoraThli OMBIT 0OyYEHUs] MaTeMaTUKE B Halllel CTpaHe, YYUTHIBAIOT COBPEMEHHBIE
TEHJICHIIMM OTEUYECTBEHHOM U 3apy0eKHOM IIKOJIbI U MO3BOJISIIOT PEaIn30BaTh MOCTABJICHHbIE TIEpe]
IIKOJIbHBIM 00pa30BaHUEM LN Ha HH()OPMAIIMOHHO EMKOM U IIPAKTHYECKH 3HAYUMOM MaTepHale.
OTU cojlep)KaTeNbHbIE KOMIIOHEHTHI, pa3BUBAsICh Ha MPOTSKEHUH BCEX JIeT OO0y4YeHws,
€CTECTBEHHBIM 00Pa30M IEPEIIeTaIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

Apu¢mernka npusBaHa crocoOCTBOBATh MPUOOPETECHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAUMBIX
JUI TIOBCEAHEBHOM XM3HU. OHa CIyXHUT 0a30¥ [UIsl BCEro NaJbHEWUIIEro M3y4eHHUs MaTEeMaTHKH,
CHOCOOCTBYET JIOTUYECKOMY Pa3BUTHIO U (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJITOPUTMAMHU.

Adredpa HaieneHa Ha (opMHUpOBaHME MAaTeMaTHYECKOrO ammapaTa JUlsl pelIeHus 3ajad u3
MaTeMAaTUKU, CMEXKHBIX IPEIMETOB, OKpYXalolled peaJbHOCTH. SI3bIK anreOpbl MOAYEpKHUBAET
3HaYeHHE MaTeMaTHKU KaK S3bIKa JUIsl MOCTPOEHHUS MaTeMaTHYeCKUX MoJiesied, MpOLEcCoB U
ABJIEHUH peanbHOro mMupa. OJHOM M3 OCHOBHBIX 33/1a4 W3YyUEHHs aireOphl SIBISETCS pa3BUTHE
AJITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOJMMOI0, B YaCTHOCTH, JUIl OCBOCHHUS Kypca MH()OPMAaTHKY;
OBJIaZICHUE HAaBBIKAMHM JEAYKTHBHBIX paccyxiaeHuil. IIpeoOpa3oBanue cuUMBOIMYECKHX (GOPM
BHOCHT CBOM cnenuyeckuii BKJIaa B pa3BUTHE BOOOPaXEHUs, CIIOCOOHOCTEH K MaTeMaTn4eckoMy
TBOpYecTBY. Jlpyroil BakHOM 3ajaueil u3ydeHus anreOpbl SBISETCS IMOJIydeHHE IIKOJIbHUKAMU
KOHKPETHBIX 3HaHUU O (PyHKIMAX KaK BaKHEHIIel mMaTeMaTH4ecKod MoJenu Ui ONMMCAHHUS U
UCCIIEI0OBAHUS pa3sHOOOpa3HbBIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCTIIOHEHIMATIBHBIX, MEPHOANYECKUX U JIp.), Ul (POPMUPOBAHMS y YUALIUXCS MPeICTaBICHUHN O
POJIM MaTEMAaTUKU B Pa3BUTUHU LIMBUIM3ALMU U KYJIBTYpPHI.

FGOMeTpI/IH — OJYH W3 BaXHEHIINX KOMIIOHEHTOB MaTE€MaTHYECKOIO O6pa3OBaHI/I$I, HCO6XOI[I/IM8.$I
JJIA HpI/IO6pCTeHI/I}I KOHKPCTHBIX 3HaHUM O MNPOCTPAHCTBE W MNPAKTHYCCKHU 3HAYUMBIX YMCHHﬁ,
(I)OpMI/IpOBaHI/I}I sA3bIKa OIIMCaHusA 00BEKTOB OKpPYKarouiero Mupa, JJIsL pa3BUTHUA
MMPpOCTPaHCTBCHHOT'O B006pa)KeHI/IH U UHTYUIIUH, MaTeMaTHU4eCKOM KYJIBTYpPBI, TSI 3CTCTUYCCKOTO



BOCIIMTaHM ydamuxcs. M3yueHue reomeTpun BHOCUT BKJIAJ] B Pa3BUTHUE JIOTUUECKOTO MBILIUIECHHUS,
B (hopMUpOBaHME NOHATH JOKA3aTEIbCTBA.

DJIeMeHTBhI JIOTMKH, KOMOMHATOPHMKM, CTATHCTMKHM M TEOPHHM BepOSTHOCTell CTaHOBATCS
00s3aTEIbHBIM KOMIIOHEHTOM IIKOJIBHOTO OOpa30BaHUs, YCHJIHMBAIOIIMM €r0 MPHKIAIHOE U
MPAaKTUYECKOe 3HA4YCHHWE. OJTOT Marepuan HEOOXOAMM, TMpPEeXIe BCEero, Uis (OPMHPOBAHUS
(GYHKIMOHATBPHOW TPAaMOTHOCTH — YMEHHMH BOCHPUHUMATh M aHAIM3MPOBATH HWH(POPMAIHIO,
IIPEJICTABICHHYIO B Pa3jM4YHbIX (opMax, OHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX peallbHbIX
3aBUCUMOCTEH, IIPOM3BOAMTH IIPOCTEHUIINE BEPOATHOCTHBIE pacueTel. [3ydeHme OCHOB
KOMOMHATOPHKH MO3BOJIUT yYaIIEMYCsl OCYLIECTBIIATh PACCMOTPEHUE CIIydaeB, Iepedop U MOACUET
YHUCJIa BAPUAHTOB, B TOM YHUCIIE B POCTEHIIMX TPUKIAAHBIX 3aa4aX.

[Ipu n3yueHun CTaTUCTHKU U TEOPUH BEPOATHOCTEH 000Tallal0TCs IPEICTABIEHUS O COBPEMEHHOM
KapTUHE MHUpa M METOJaxX €ro HUccieqoBaHus, (GOpMUPYETCS MOHUMAHHME POJIM CTAaTUCTHKU Kak
HMCTOYHUKA COI[MAILHO 3HAYMMOM HHGOpMAUM M 3aKJIaJbIBAlOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIILJICHUS.

Takum oOpa3om, B X0J1e OCBOEHHS COAEPKAHMSI Kypca yJal[uecs MoaydatoT BO3MOKHOCTB!

® Dpa3BUTHh MPEJICTABICHHS O YHCIE€ M POJIU BBIYMCICHHM B YEIOBEYECKON IPAKTHKE;
C(bOpMI/IpOBaTI) HpaKTI/I‘IeCKI/Ie HaBBIKHN BBITIOJTHCHU A yCTHBIX, INUCBMCHHBIX,
MHCTPYMEHTAJIBHBIX BBIYUCICHNN, PA3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

® OBJAJECTh CHUMBOJIMYECKUM SI3BIKOM aireOpbl, BbIpabOTaTh (OpMaNbHO-ONEpATUBHBIE
anre6panquKHe YMeHI/ISI nu Hay'-II/ITBCSI HpI/IMeHSITI) X K pemeHmo MaAaTEeMAaTHUYCCKUX H
HeMaTeMaTHYECKUX 3a7a4;

® U3y4YUTh CBOWCTBA W TpadUKH DdJIEMEHTAPHBIX (YHKIMH, HAYYUTHCS HCIOJIB30BATh
(dbyHKIIMOHATBEHO-TpaUecKre TMPEACTaBICHUS IS ONHWCAaHWS W aHaIW3a peajbHBIX
3aBUCUMOCTEH;

® Dpa3BUTHh TMPOCTPAHCTBEHHBIC TMPEJACTABICHUS U HW300pa3uUTEIbHBIC YMEHHUS, OCBOUTH
OCHOBHBIC (aKTBI W METOAbl IUIAHUMETPUHU, TIO3HAKOMHUTHCS C MPOCTCUIINMH
MPOCTPAHCTBEHHBIMH TEJIAMU U UX CBOMCTBAMU;

® TIOJIYYUTHh NPEJACTABICHHUS O CTATHCTHYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHPE U O
pa3IMYHBIX CHOCO0aX WX M3y4eHHs, 00 OCOOCHHOCTSIX BBIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOSTHOCTHBIN XapaKkTep;

® Ppa3BUTH JIOTHUYECKOE MBIIUICHUE U PEYh — YMEHHUsSI JIOTHYECKH OOOCHOBBIBATH CYXKICHUS,
MPOBOJIUTh HECJOXKHBIE CHCTEMAaTH3allud, TPUBOJIUTH TIPUMEPHI MU KOHTPIPHUMEPHI,
HCIIOJIb30BaTh PA3JIMYHBIC S3BIKKH MAaTEMATUKH (CIIOBECHBIN, CAMBOJIMYECKUH, TpadruecKuii)
JUIS WJUTIOCTPAIK, UHTEPIpPETaIlK, apTyMEHTAIlUU U I0Ka3aTeIbCTBA;

e chopmupoBaTh MpeACTaBICHUS OO0 H3y4aeMbIX MOHATHUAX U METOJaX KaK BaKHEHIIHMX
CpelcTBaX MaTeMaTHYECKOTO MOJICITUPOBAHUS PEATbHBIX IMPOIIECCOB U SIBJICHUH.

Mecto y4eOHOro npeaMera B y4eOHOM IJIaHE
IIporpamma »1€KTUBHOTO Kypca COJEpPXKHT TpH Moayis:«Anredpan(l u 2 4.), «I'eomerpusn(lu 2
qacTH), «PeanbHas MaTeMaTHKay.

B monyne «Anrebpa» oTpabaThIBalOTCs HaBBIKH peleHus aaredpanueckux 3aganuit 1 vactu KUM
OI'D. D10 3amaHMsa ¢ BBIOOPOM OJHOTO OTBETa M3 UETHIPEX IMPEUIOKEHHBIX BapHaHTOB, C
KpaTKMM OTBETOM M Ha COOTHECEHHE, C 3allUChi0 pemeHus. B atom Oioke mposepsiercs
BJIQJICHUE OCHOBHBIMM  QITOpUTMaMH, 3HaHME M  IIOHUMAHHE KIIOYEBBIX  DIIEMEHTOB
coJiepkaHus (MaTeMaTUYECKUX IOHATHUH, MX CBOMCTB, IPUEMOB PEIICHUA 3aJad U Ip.), YMEHHE
II0JIb30BAaThCSl MATEMAaTUYECKON 3alMChbl0, NPUMEHSTH 3HAHUS K PEIICHUIO  MaTeMaTHYEeCKHUX
3a/a4, HE CBOJAILIMECS K NPSAMOMY INPHUMEHEHHUIO allroOpuTMa.3afaHus 2 4yacTH HAIpaBJIEHbI Ha



MIPOBEPKY BIIA/ICHUS] MAaTEpUAIOM Ha MOBBIIIEHHOM ypoBHE. VX HazHaueHue — nuddepeHnupoBarhb
XOpOIIO  YCHEBAIOMMX IIKOJIBHUKOB MO  YPOBHSAM TMOJATOTOBKM, BBIABHTH  Hamboiiee
MOJITOTOBJICHHYIO YacTh BBIITYCKHUKOB, COCTABJISIONIYIO TOTEHIIUAIBHBI KOHTUHT€HT MPO(UITBHBIX
KJIaCCOB. OTH YaCTH COZAEpKaT 3aJaHHsl OBBILIEHHOI'O YPOBHSI CI0KHOCTH, KOTOpBIE HallpaBJICHbI
Ha [IPOBEPKY TaKMX Ka4e€CTB MAaTEMaTUYECKOM IIOATOTOBKHU BBIITYCKHUKOB, KaK:

- YBEpPEHHOE BiaJicHue (PopMaabHO-OMEPATUBHBIM aJIreOpandecKuM amnmnapaToM;

- YMCHHUC PCIIWUTH IUIAHUMETPHUYCCKYIO 3aaady, MNOPUMCHAA Pa3IMYHbIC TCOPCTHUYCCKUC
3HaHUA KypcCa rCOMCTPUH,

- YMCHHUEC pPEIIUTH KOMIIJICKCHYIO 3aJjady, BKIIOYAIOHIYIO B ce0s 3HaHUA U3 Pa3HBIX TEM
Kypca;

- yMEHHE MaTeMaTHYeCKH TPaMOTHO U SCHO 3alucaTh pEIIeHHe, MNPHUBOAS TPHU ITOM
HeoO0X0IUMBIE TTOSICHEHNS 1 000CHOBAHHS,

- BIIaJICHUE IITUPOKUM CIIEKTPOM MPUEMOB U CITIOCOO0B PACCyKICHUH.

Monyns «I'eomeTpus» coaepxkuT reomerpudeckue 3amaun 1 vactu KUM OI'D. B stom Gmoke
IMOBTOPAIOTCA OCHOBHBIC TCOMCTPHUYCCKUC CBCIACHUA, U OTpa6aTI)IBaeTC$I HaBbIK PCHICHUA
F€OMETPUYECKNX 3aJad. 3aJaHHsl 4YacTh 2 HaNpaBJIeHbl Ha IMPOBEPKY YMEHUS pelIaTh
ITAaHUMETPUUCCKYIO 3aJady, MNPUMCHASA Pa3JIMYHBIC TCOPETUYCCKUE 3HAHUA KypCa I'COMETPHH,
YMCEHUA MATEMATHYCCKH I'PAMOTHO U ACHO 3allUChIBATh PCIICHUC, IPUBOOA ITPH 3TOM H€O6XO}II/IMLIe
MOSICHEHUSI 1 00OCHOBAHWS; BJIQICHHUE IIUPOKUM CIIEKTPOM MPUEMOB M CIIOCOOOB PACCYKICHUM.

Monyns «PeanbHas Marematuka» conepxkut 3amadn 1 uvactu KUM  OI'D. [IpakTuko-
OPHEHTHUPOBAHHBIC 3a/JlaHMsl TIOJYEPKUBAIOT BaXKHOCTh OCBOCHHS TaKUX MAaTeMaTHYECKUX
KOMIETCHIIMH, KaKk yYMEHHE TPUMEHSTh 3aJaHds B TPAKTUYECKOW MKWU3HHM M B CMEKHBIX
obnactsax.MToroBoe 3aHsATHE MpeNoaracT MPOBEICHUE KOHTPOJBLHON padOThl M0 MaTepuajiaM B
dbopme OI'D.

Anmnapart KOHTPOJIst

B nmpomecce ocBoeHHMS ydallUMHUCA KaXIOTO MOJYJIsl Kypca MpPeAyCMOTPEHO NpOBEICHHE
TPEHUPOBOUHBIX TECTOB M CAMOCTOSTENBHBIX padOT, MO3BOJSIOIIUX MPOBOJAUTH TEKYILIUHA U
TEMaTU4YEeCKHI KOHTPOJb 3HAHUW M yMEHUU ydammuxcs. B KoHIEe u3ydeHus Kypca HpOBOAMUTCA
UTOrOBasi KOHTPOJIbHAS padoTa.

TpeHnpoBOYHBIE TECTHI U CAaMOCTOSITEIbHBIC Pa0OTHI, HAallEIEHHBIE Ha TPOBEPKY 3HAHUI OCHOBHBIX
TEOPETHUYECKUX CBEICHHUMH, OLIEHUBAIOTCS «3aYT€HO» (IIPU YCIIOBUHU BBINOJIHEHUs He MeHee 75%
NPETIOKCHHBIX 3aJlaHUi) WM «HE 3auTeHO». MToroBas KOHTpoJibHas paboTa COCTAaBISETCS IO
matepuanam B ¢opme OI'D. Ilpu cocraBneHun paboThl yUUTEIb MOKET UCIOJIBb30BaTh MaTepUallbl
U3 CIIMCKA JIMTepaTypbl, pEKOMEHJOBAaHHbIE Ul opraHusanuu noarotosku k OI'D. Ilo uroram
peanu3ayy NporpaMmbl 3JIEKTUBHOIO Kypca BBICTABIISETCS OJHA U3 OLEHOK: «5» (OTIUYHO), «4»
(xopo10) 1 «3»(yI0BIETBOPUTEIIBHO).



Paznen 4.Conep:xanne 3J1eKTUBHOIO Kypca
Mopyas 1. Anredpanydeckue 3aianust 0a30B0ro ypoBHsi.

BBenenue: 1enp W cojepKaHHE DSJEKTHBHOTO Kypca, (Gopmbl KOHTposis. OOBIKHOBEHHBIE U
necsitTuuHbple Apoou. CranpapTHbli BUJ uucna. OKpyrjieHWe U cpaBHEHUE uucell. bykBeHHbIe
BboIpakeHus.  OOmacte ponmycTuMbIX 3HaueHU. ®opmyinbl. CTeneHb ¢ LEIbIM I[OKa3aTeleM.
Muorounensl. [IpeoOpazoBanue BbIpaxeHud. PasnokeHHe MHOTOWIEHOB HAa MHOMXKHUTEIH.
Anrebpandeckue apobu. Cokpaimienue anredpandeckux apodeit. [IpeodpazoBanus pamMOHATBHBIX
BbIpakeHuil. KBanpaTtHsle xopHu. JIuHeiiHble M KBajapaTHble ypaBHEeHUsA. CHUCTEMbl ypaBHEHUH.
HepaseHcTBa ¢ OJTHOM NEPEMEHHOW M CHCTEMBl HEPABEHCTB. PellleHne KBaJgpaTHBIX HEPABEHCTB.
[TocnenoBarensHOCTH U Nporpeccuu. PexyppeHTHble Gopmyinbl. 3aiauu, peliaeMble ¢ MOMOIIbIO
IIPOTPECCUN.

Uucna Ha koopauHaTHOM mnpsMmou. IlpencraBieHue pemieHUH HEPABEHCTB M HMX CHCTEM Ha
KOOpAMHATHOU mpsMod. DyHkiuu u rpaduxu. OCoOOEHHOCTH PACHOJIOKEHUS B KOOPIMHATHOM
IJIOCKOCTH T'pa¥KOB HEKOTOPHIX (YHKIMH B 3aBUCUMOCTH OT 3HAYEHMs TapaMeTpOB, BXOAAIIUX B
(dbopMyIibl. 3aBUCUMOCTh MEXAY BEIUUYUHAMM.

MoayJs 2. I'eomerpuyeckue 3a1a4u 0a30BOro YpOBHSI.

TpeyronbHUKH, YETHIPEXYrOJbHUKUA. PaBEHCTBO TpeyrosbHHUKOB, Mojgo0ue. dopMysbl IUIOUIAIH.
[IponopunonansHbie 0Tpe3KkH. OKPYKHOCTH. YTJIbI: BIMCAHHBIE U LIEHTPAJIbHBIE.

Monayas 3. PeasibHasi MaTeMaTuKa.

Pabora co cxemoi, mmanoM. TeKCTOBBIE 3ajladyd Ha TpaKTUYECKW pacder. Pemienme 3amad
MPaKTUYECKOW HAMPABJICHHOCTH. DJIEMEHThl KOMOMHATOPUKHU ¥ TEOPHUH BEPOSTHOCTEH. BripakeHue
BEJTMYUHBI U3 GOPMYIIbIL.

3agaHus NOBBLIILIEHHOT O YPOBHSA CJIOKHOCTH.

[IpeoOpazoBanusi  anreOpanueckux  BbIpaXXEHUl.  YpaBHEHHUS, HEPABEHCTBA,  CHUCTEMBI.
UccnenoBanue ¢yHkumu u mnoctpoeHue rpaduxa. Kycouno-zamanusie ¢yukiuu. Iloctpoenue
rpadukoB ¢ MoayiaeMm. 3aJaud Ha JBMXKEHHUE. 3a/Jadd Ha cMecH, cIulaBbl. CIOXHBIE MPOICHTHI.
3ajaun Ha COBMECTHYIO paloTy. 3agaHus C mapaMeTpoM: HuccienoBaHue TpadukoB (QyHKIMA,
pellieHre ypaBHEHUH W HEPAaBEHCTB C IMapaMeTpoM. 3HAKW KOPHEH KBaJIpaTHOTO TpexdJicHa.
Pacnionoxxenue kopHeil kBaapaTHoro tpexwieHa. I[lapamerpsl a, b, ¢ M KOpHU KBaJIpaTHOTO
TpexwieHa. [ 'eomeTpudeckue 3aaaun.

DJNEeKTUBHBIC 3aHATHS TI0 KaXKJI0M TeMe Lierecoodpa3Ho pa3duBath Ha dTamnbl (0610ku). Kaxknas Tema
HAYMHAETCS C TMOBTOPEHUS OCHOBHBIX TeOpeM U (OpMyI, a TakKe pPACCMOTPEHHS HOBBIX, HE
BXOJIIIMX B OCHOBHYIO MPOrpaMMy, HO HEOOXOIAMMBIX MpHU PELICHUH pAa 3a7ad Ha HK3aMEHe.
Boigensiercss mepBeiii 610k «OcHOBHbIE cBefeHHs». [lJIS SKOHOMUU BpPEMEHH HCIOJIB3YIOTCS
TabIuIB! (pa3gaTouHblii MaTepuai) ¢ GopMyllaMU M PUCYHKaMH, ONOpHBIE IUIAKaThl, claioBas
IIpe3EHTaLHS.

Bropoii 6ok «Pemraem BMecTe» mpenmnoJiaraeT paz0oop peleHuil OMOPHBIX AEMOHCTPALMOHHBIX
3aJ]a4, UCIMOJb3YIOIIKUX OCHOBHBIE TEOPEMBI U (GOpMYIBI JAHHOTO pasjiesia U pelraeMble pasHbIMU
crioco0amu, MOBTOPSIETCS aNTOPUTM pELIeHMs 33/ady M0 TeMe. YUHTEeJIeM YAEISIeTCs Cepbe3Hoe
BHUMaHHE DPa300py TUIHMYHBIX OMIMOOK B XOJE pelIeHHs 3aJaHMs, a TaKKe 3aliCH OTBETa B
9K3aMEeHallMOHHBIN OnaHk. Pemratorcs 3aganus u3 yacTv 1 sK3aMEHAlMOHHOM paboThI C BHIOOPOM
OJIHOTO OTBETA M3 YEThIpEX MPEUIOKEHHBIX BAPUAHTOB, C KpAaTKMM OTBETOM M Ha
YCTaHOBJICHHE COOTBETCTBHS MEXJy OOBEKTaMHU JBYX MHOXKECTB.



3aHATHE TPOJIOJDKACTCS PEUICHUEM 3aj[ad TPYIIaMH U CAMOCTOSITENIBHBIM pElIeHHEM. DTO OJIOKH
«Pemaem B rpynnax» u «Pemaem camu». B xoze pemienns 3a1a4 peKOMEHIYeTCsl IPUIEPKUBAThCS
npuHIuna «OT MPOCTOro K CI0KHOMY» I10J] pyKOBOJICTBOM YUUTEIS.

Y4auTens MOXKET CIUIAHMPOBAaTh yPOKH TMapHOW paboOThl, TJe YydYalluecs TOTOBATCS K
CaMOCTOSITEJIbHOM ¥ KOHTPOJIbHOU padoTe.

YauTeno HeoOX0AMMO TOOIIPSTH CTPEMJICHHE yJaluXcsi padoTaTh B WHAWBHIYAIBHOM pPEXHME.
Ha Bcex Tumax 3aHATHUH y4UTENIO CIEAyeT INOJACPKUBATH AKTUBHBIA IUAJIOr C yYalIIUMHUCH.
Y4auTenp CUCTEeMAaTHYeCKH OCYIIECTBIISICT MOHUTOPHHT JOCTIDKEHHS O0S3aTEIbHBIX PE3yIbTaTOB
00y4eHHsl, CBOEBPEMEHHO OCYILECTBIISIET KOPPEKINIO 3HAHUH yJaIuXcsl.

Ne Ha3zBanue (TemMbl) MOTYJIS KounuecTBo
4acoB
1. | Anrebpanueckue 3a1aHus 6a30BOr0 YpOBHSI 14
2. | l'eomerpuueckue 3a1aun 6a30BOTO YpPOBHS 7
3. | PeanmpHas maTemaTHka 6
4. | 3amaHus MOBBIIIEHHOTO YPOBHS CJIOKHOCTH 7
OO111ee KOJIMYECTBO YacOB 34




KaJICHIIapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHHE

Jlara
NpoBeIeHHUsl
Ne P Io Tema 3ansaTHSA Koa-go
ILnan 4acoB
(pakry
Moayas 1. Anredpandeckue 3aianusi 6a3oBoro yposHs (14 yacos) 14
Borunciaenns (2 yaca) 2
1 OObIKHOBEHHBIE U AecaTUYHbIe qpoou. CTaHaapTHBIM BUJ uncna. | 1
2 TpenupoBouHble BapraHThl. CaMoCTOSITENIbHAS paboTa. 1
YpaBHeHnusi u HepaBeHcTBa (3 yaca) 3
3 JInHelHbIE U KBAIpaTHbIE YPABHEHMUS. 1
4 JluHeliHbIe ¥ KBapaTHBIC HepaBeHCTBA. CUCTEMBI HEPABEHCTB. 1
5 TpenupoBouHble BapraHTbl. CamMocTOsITENbHAS padoTa. 1
Koopaunatnas npsimas. I'papuku (4 yaca) 4
6 Uucna Ha koopauHaTHOW mnpsimoil. IlpencraBnenue pemenuit | 1
HEPaBEHCTB M UX CUCTEM Ha KOOPAWHATHOM MPSIMOH.
7 I'paduku QyHKIMI 1 UX CBOMCTBA. 1
8 I'paduku QyHKIMN U UX CBOMCTBA. 1
9 TpenupoBouHbie BapranThl. CamocTosITeNbHAs paboTa. 1
AJiredpanyeckue BbipaskeHusi(2 yaca) 2
10 Mmuorounensl. AnreOpanveckue apoOu, creneHu. Jlomyctumeie | 1
3HAYEHUSI TIEPEMEHHOM.

11 TpenupoBouHbie BapraHThl. CaMoCcTOSITEIBHAS paboTa. 1
IMocaenoBaTeabHOCTH (2 Yaca) 2
12 Uucnossie nocienoBareabHoCTH. [Iporpeccun. 1
13 TpenupoBouHbie BapraHThl. CaMocTOsITENbHAS padoTa. 1
14 O6o0maromuii TecT MOy «Anredpa» 6a30BOTO YPOBHSI. 1

Moayab 2.I'eomeTpudeckue 3a1a4u 0a30B0ro ypoBHsi (7 yacoB) 7

IMoacuer yrJoB(2 yaca)

2

15 Tpeyronbauk. YetbipexyroibHUK. OKPYKHOCTbD. 1
16 TpenupoBouHbie BapranThl. CaMocTosITeNbHAS paboTa. 1
Ilnomanu ¢uryp (2 yaca) 2
17 YerbipexyroapHuku. TpeyrosbHUK. OKpYKHOCTb U KpYT. 1
18 TpenupoBouHbie BapranTbl. CaMocTosITeNbHAs paboTa. 1
Br10op BepHBIX yTBepxkIeHni(3 yaca) 3
19 TpeHnpoBoUHbIE 3aJaHUS. 1
20 TpeHnpoBoYHbIE 3aJaHNs 1
21 O6o6maromuit rect moayis «I'eomeTpus» 6a30BOro ypoBHSI. 1
MoayJas 3. PeanbHast maTemaTruka (6 4acoB) 6

TexkcroBble 3aga4u (3 yaca) 3

22 PaboTa co cxeMoii, IIaHOM. 1
23 TexkcToBbIE 3a/Jaul HAa IPAKTUYECKUN PACUET. 1
24 TpenupoBounsle BapuanTel. CamocTosATeNbHAs paboTa. 1
2




Jlara
NpoBeIeHHUsl
Ne P o Tema 3ansTus LONE
ITnan 4acoB
(paxry
PeasbHnasi nnannmerpus. Teopus BepositHocTeii (2 yaca)
25 Pemrenne 3a1a4 mpakTHYeCKON HAIIPABIEHHOCTH. 1
26 DeMeHThl KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEHA. 1
27 O6o06maromuii Tect Moayis «PeajibHas MaTeMaTHKa. 1
MoayJsb 1 u 2.3a1aHus NOBBIILIEHHOT0 YPOBHSA CJI10:KHOCTH (7 4acoB) 7
28 ITpeoOpazoBanus anreOpandecKuX BHIPAKECHHIA. 1
29 YpaBHEHUs, HEPABEHCTBA, CUCTEMBI. 1
30 UccnenoBanme ¢yHKIMM u TmocTpoeHue rpadmka. 3amanus c |1
apaMeTPOM.
31 TexcToBbIe 3a1a4H. 1
32 I'eomerpudeckue 3amaun 1
33 I'eomeTpudeckne 3amaun 1
34 HroroBoe 3ansaTne 1

Y4eGHO-MeToUYECKOE U MATEPHATILHO-TeXHUYECKOe oDecriedeHne 00pa3oBaTeibHOI0

npoiecca

MaTepuajbHO-TeXHHYECKOE o0ecreyeHue

Harnsanaeie moco6us ans kypca marematuku. [Ipesenranuu.
Tabmuiel, yepTERHBIE TPUHAATICKHOCTH U HHCTPYMEHTBHI.
Kommnbrotep.

KommbroTeps! ¢ HAyIIHUKaAMU [T yUaluXCs.

[IpoexTop.

MOYV.

HutepakTrBHas qocka SmartBord.

JlokyMeHT-Kamepa.

YuyeOHo-MeToAuYecKoe odoecneuyeHmue

A.A. MakcrotuH. Matemaruka-9. VYuebHoe mocoOue Juisi MOATOTOBKM K BBITYCKHBIM
9K3aMEHaM 3a 9 KJIacC U BCTYNUTENIBHBIM DK3aMEHaM B JIMIIEH, THMHA3UH, MaTEMaTHUECKUE
kiacceel. Camapa, 2007.-422¢

Maremaruka. 9 knacc. ['MMA - 2015. Tpenaxkep Ans MOATOTOBKM K 9K3aMeHY. Anredpa,
reoMeTpusi, peajibHas MaTreMaTuka: ydeOHo-MeToauueckoe mnocodbue. / Ilog pea. O.O.
JIsicenko, C.FO. KynabyxoBa. — PoctoB — Ha [lony, Jleruon, 2014

Maremaruka. 9 xnacc. IloaroroBka x ['MA. 3aganusa ¢ mapaMeTrpoMm: Te€OpHUs, METOJMUKA,
ynpaxxHenus u 3anauu. / [log pea. @.®d. JIsicenko, C.1O. KynabyxoBa. — PoctoB —Ha Jlony,
Jlernon, 2014

Martemaruka. 9 kiacc. Temarudeckue Ttecthl s moarotoBku k ['MA-2015. AnreOpa,
reOMETpHsi, TEOpUsl BEPOSITHOCTEH M cTaTHCTUKA: / yueOHO-MmeTonuueckoe nocoodue. / Ilon
pen. @.@. JIsicenko, C.}O. KynabyxoBa. — PoctoB — Ha [lony, Jlernon, 2014

H.b. MenbnaukoBa, I'.A. 3axapoBa. Jlunaktnueckue MaTepuaisl 1o reometpun 7, 8, 9. M.:
Ox3ameH, 2014

OI's (I'MA-9) 2015. Marematuka. 3 moxyns. OCHOBHOW roCyAapCTBEHHBIM 3Kk3aMeH 30
BApMAHTOB TUIOBBIX TeCTOBBIX 3adanHuil / fAmenko M.B., IllecrakoB C.A. u ap. — M.:
HznmarenscTBO «OK3aMen», uzgareabctso MIITHMO, 2020.




7. OI'D ('NA-9). Maremaruka. OCHOBHOM roCyJapCTBEHHBIN 3K3aMeH. Teopusi BEpOATHOCTEH
U aneMeHThl craTucTuku / A.P. PssanoBckuit, JI.I'. Myxun. — M.: M3aarenbcTBo «OK3aMeHy,
2020

8. TpenupoBounsle MaTepuaisl st ToAroToBk K I MA mo maremaruke-2020: munaktuueckue
Matepuansl / coctT.: A.A. MakctotuH, FO.H. Henenko. - Camapa: , 2014. 140c.

9. Vuebnuku: Moaxkaperae FO.H. u np. «Anredpa7», «Anredpady», «Anredpad».: MHeMO3HHA,
2011-2015

HNHuTepHer pecypcesl AJst noaArorosku k 'MA

o depepaibHbIil HHCTUTYT Neaaroruueckux namepenuii (GUITN) - www.fipi.ru
e http://www.gotovkege.ru/demos.html
e https://math-oge.sdamgia.ru/test?id=23233994

HJIaHI/IpyeMbIe Pe3yJbTaThbl U3YIECHHUS KypcCa

B PE3YIBTATC U3YUCHUA MATEMATHKHU YYCHUK JOJIKCH 3HATH/MIOHUMATD |
Maremartuka. Anreopa. I'eomerpus.

Harypanpasle uncia. JIpoou. PanmmoHanpHbBIE Uncia

BoinyckHUK HAy4YMTCS:
* IOHUMATh 0COOEHHOCTHU JECSITUHYHON CUCTEMBI CUUCIICHHUS;
* ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C IETUMOCTBIO HATYpaJIbHbBIX YHCET;

* BBIpa)kaTh YMCla B SKBUBAJICHTHBIX (JOpMax, BbIOMpas Haubojee MoaXOASIIYI0 B 3aBUCIMOCTH OT
KOHKPETHOM CUTYaIuu;

¢ CpaBHHUBATHh U YHHOPAAO0YHMBATh pallMOHAJIBHBIC YHUCJIA,

¢ BBIIIOJHATh BBIYHCIICHHUS C pallMOHAJIBHBIMH YHCJIaMH, COUCTasd YCTHBIC U IIMCHbMCHHEBIC HpI/IéMH
BBI‘IHCJICHPlﬁ, IIPUMEHCHUEC KAJIBKYJIIATOPA,

¢ UCIIOJIb30BATh MOHATUSA U YMCHUS, CBA3AHHBIC C IIPONMOPHUOHAIIBHOCTBIO BCIIMYUH, ITPOLICHTAMH, B
X04€ PCHIICHUA MATCMATHYCCKUX 3aJa4d U 3aJla4 M3 CMCKHBIX IIPCIAMCTOB, BBIIIOJIHATL HCCJIOKHBIC
INPAKTUYCCKUC paC‘léTbI.

BLIHyCKHI/IK IOJIYYHUT BO3MOKHOCTD.
¢ IIO3BHAKOMUTLHECS C TIOSUMITMOHHBIMHU CUCTEMAaMM CUHHUCIICHHUA C OCHOBAHUAMU, OTIIMYHBIMU OT 10,
° er'Iy6I/ITB " PAa3BUTH NPCACTABJIICHHUA O HATYPAJIbHBIX YHUCJIaX U CBOMCTBaxX JACIINMOCTHU,

¢ HAYUUTBCA HUCIIOJIB30BATH HpI/IéMH, paduOHAIMN3UPYIOIIUC BBIYHUCICHUA, HpI/I06peCTI/I IIPUBBIYKY
KOHTPOJIMPOBATH BBITUCIICHUA, BBI6I/Ipa$I MOAXOAAIIMNN IS CUTyaluu CI10c00.

JleliCTBUTEILHBIE YHCIIA

BbIMyCKHUK HAY4YHTCH:

¢ UCIIOJIb30BATH HAYAJIbHBIC MMPCACTABJIICHUA O MHOKCCTBC JIENCTBUTEIIBHBIX YHUCCII,


http://www.gotovkege.ru/demos.html

* OIIEPUPOBATh NOHATUEM KBAJPAaTHOTO KOPHS, IPUMEHSTH €TO B BHIYMCIICHUSX.
BbINyCKHUK MOJTyYUT BO3MOKHOCTD:

* pa3BUTh IPEICTABICHHUE O YUCJIE W YMCIIOBBIX CUCTEMAax OT HATYPAJIbHBIX J0 ACHCTBUTEIBHBIX
YHUCEIT; O POJIX BEIYMCIICHUN B IPAKTHUKE;

® Pa3BUTL U yFJIY6I/ITB 3HAHUA O I[eCﬂTHqHOﬁ 3aIrinucu IICI\/JICTBI/ITeJIBHBIX qUucell (Hepnonnqecm&e u
HETIePUOINYECKUE APOOH).

Hsmepenns, HDHGJII/I)KCHI/ISI, OICHKH

BeInnyCKkHUK Hay4YuTCS:

® MHCIOJIB30BaTb B XOJAC pCHICHUA 3aJad DJJICMCHTAPHBIC MPCACTABJICHWA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHI)IMI/I 3HAa4YCHUSIMHU BCIINYHH.

BBINyCKHUK MOJTYYUT BO3MOKHOCTD:

* MOHATh, YTO YMHCJIOBBIE JaHHBIE, KOTOPbIE MCIOJB3YIOTCS [UIS XapaKTEPUCTUKH OOBEKTOB
OKPY)KAIOILIET0 MHpa, SBIAIOTCA MNPEUMYILIECTBEHHO MNPUOMMKEHHBIMU, 4YTO TIO 3allUCU
NpUOMHKEHHBIX 3HAUYEHUH, COJEpKalluXcs B MHPOPMAIMOHHBIX MCTOYHHMKAX, MOKHO CYIUTh O
MOTPEIIHOCTH NMPUOTMKEHHUS,;

¢ [IOHATB, UYTO MOIPCIIHOCTL PE3YyJIbTAaTa BBIYHCIICHUH JOJIDKHA OBITH consMepuma € norpE€urHoOCTbIO
NCXOAHBIX JaHHBIX.

AureOpanyeckye BIpaKCHUs

BoinyckHUK HAy4MTCS:

* ONepUpoBaTh MOHATHUSIMH «TOXKIECTBO», «TOXKAECTBEHHOE MpeoOpa3zoBaHUE», peuiaTh 3aJayH,
coJiepkanue OyKBeHHbIE JaHHbIE; padoTaTh ¢ hopMyIamu;

¢ BBIIIOJIHATDH HpCO6p&30BaHI/I${ Bpra)I(eHHﬁ, coAcCpKaluX CTCIICHU C MCJIbBIMHU IIOKa3aTCiIsIMU U
KBaJApaTHbIC KOPHU;

* BBINOJHATh TOXKJIECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHWH HA OCHOBE IPaBHII
JEHUCTBUM HaJl MHOTOYWICHAMH U aJIreOpandecKUMH JIPOOsIMU;

¢ BBIIIOJIHATB Pa3JIO’KCHUC MHOI'OYJICHOB HAa MHOKHUTCIIN.
BLIHyCKHI/IK MNOJYYIMT BO3BMOKHOCTD HAYIUTHCH:

* BBITIOJIHATh MHOTOIIIArOBbIC NPe0Opa30BaHUs PAllMOHAIBHBIX BBIPAKCHUH, TPUMEHSISI ITHPOKHIHA
Habop crmocoO0B U MPUEMOB;

¢ IPUMCHSATD TOXKACCTBCHHBIC HpeO6p330BaHI/IH JUIA pCHICHUA 3a/1a4 U3 Pa3JIMYHbIX pa3ZCIOB KypcCa
(HaHpI/IMep, JJI HaXOXKACHU S HanOOJIBIIETO/HAUMEHBIIIETO 3HAUCHUS BBIpa)KeHI/IH).

YpaBHeHUs
BrinyckHUK HAy4YHTCS:

* pelaTh OCHOBHBIE BHJBI PAllMOHAJIBHBIX YPaBHEHUH C OJHOM INEPEMEHHOH, CUCTEMBI JIBYX
yYpaBHEHUH C IByMs NIEpEMEHHBIMU;



* [IOHMMAaTh YPaBHEHUE KaK BAXKHEWIIYI0O MATEMaTUYECKYH) MOJENb Il ONUCAHUS U U3Y4YEHUS
pa3zHOO0Opa3HBIX PEATBHBIX CUTYAIIHHA, PEIIaTh TEKCTOBBIE 3aJa4l AreOpPanIeCcKiM METOI0M;

* NMPUMEHATh TpadUuecKue MpPEJCTABICHUSA JUIS HCCICIOBAHUS ypPaBHEHWU, HCCICIOBAHHUA H
peLIeHusl CUCTEM YPAaBHEHUM C IBYMs IEPEMEHHBIMH.

BbINyCKHUK MOJTY4YUT BO3MOKHOCTD:

* OBJAJCTh CICLHUAIBHBIMUA NPUEMAMHU PEUICHUS YPABHEHHMM M CUCTEM YPAaBHEHUM; YBEPEHHO
MPUMEHSTH armapaT ypaBHEHHU /ISl PEeIIeHHs] Pa3HOOOPa3HbIX 3a/1a4 U3 MATEMAaTHKH, CMEKHBIX
MIPEAMETOB, IPAKTUKY;

* IPUMEHSTHh TrpaduuecKue MpPeJCTaBICHUs i1 MCCIEJI0BAHUS YpPaBHEHHM, CHUCTEM YypaBHEHHI,
coJiepKaliux OyKBeHHbIE KOAPPUIIUEHTHI.

Hepasencrea
BeInyCKHHK Hay4yuTCS:

* IOHHUMAThb U NMPUMCHATH TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3AHHBIC C OTHOIICHUEM HEPABCHCTBA,
CBOMCTBA YHCJIOBBIX HCPAaBCHCTB,

® pefuiatb JIMHEWHBIE HECpaBCHCTBA C O)IHOI71 HepeMeHHOI\/’I U WX CHCTEMbI; PCIIaTb KBaJApPaTHBIC
HEPaBEHCTBA C OMOPOH Ha TpaUIEeCKUe IPEICTABICHNUS,

* IPUMEHSATH anmapaT HEPaBEHCTB JJIs peLICHH 3a/1a4 U3 Pa3InYHbIX pa3zesoB Kypca.
BhINyCKHHUK MOJTYYUT BO3MOKHOCTh HAYUYHThCS:

* pa3HooOpa3HbIM MpuéMaM J0Ka3aTelbCTBA HEPABEHCTB, YBEPEHHO MPHUMEHSTHh amnmapar
HEPaBEHCTB JUIsl PEIICHUs pPa3HOOOpa3HbIX MaTeMaTHYeCKUX 3aJad U 3aJad U3 CMEXKHBIX
MPEeIMETOB, MPAKTUKH;

* IPUMEHATH rpaduyeckre NpeACTaBICHUS IS MCCIICIOBAHUS HEPABEHCTB, CHCTEM HEPABEHCTB,
cojiepkariux OykBeHHbIE KO (DUITMEHTHI.

OcHoBHBIC TOHATHUA. YnCI0BBIE d)VHKHI/II/I

BrInyckHUK HAy4YHMTCS:

* NIOHMMaTh W HCIOJB30BaTh (YHKIMOHAJIBHBIC TMOHATUS M S3bIK (TCPMHUHBI, CUMBOJIHYCCKHUEC
0003HaYCHHS);

* CTpouTh TpaduKU 3JIEMEHTAPHBIX (YHKIMI; MCCIEeNOBaTh CBOMCTBA YMCIOBBIX (PYHKIMHA Ha
OCHOBE U3YyUCHUS MOBE/ICHUS UX TPA(PUKOB;

¢ IIOHHMMAThb CI)YHKI_II/II-O KakK Ba)KHeﬁH.IyTo MATEMAaTHYCCKYIO MOJCIIbL IJII OIMUCAHUSA TPOUCCCOB U
SIBIICHUI OKpYyXKarouiero Mmupa, NpuMEHATh (I)YHKI_II/IOHaJ'ILHHﬁ A3BIK JJIA OIIMCaHUA U UCCIICIOBAaHUA
3aBHCUMOCTEH MCKAY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYMHAMMU.

BLIHyCKHI/IK MOJYYIMT BO3BMOKHOCTD HAYIUTHCH:

¢ HIpOBOAUTHL HCCICAOBAHHA, CBA3AHHBIC C UIYYCHUCM CBOMCTB (I)YHKLII/Iﬁ, B TOM 4YHUCIEC C
HCIIOJIb30BAHUEM KOMIIBKOTEPA; HA OCHOBC l“pa(pI/IKOB HU3YUYCHHBIX (I)YHKLII/Iﬁ CTPOUTH Oonee
CJIOXKHBIC Fpa(bI/IKI/I (KyCO‘{HO-Sa,I[aHHLIC, C «BBIKOJIOTBIMM)» TOYKAMH U T. H.);

¢ HCIOJB30BAaTh (I)yHKLII/IOHaHBHBIe NpCACTaBJICHUA U CBONCTBa (I)YHKLII/Iﬁ i pCHICHUSA
MAaTEMaTUYCCKHUX 3a/ia4 U3 Pa3JIMYHBIX pPa3aciOB Kypca.



YwucaoBhIE MOCISIOBATEALHOCTH

BeIyCKHUK HAy4YuTCH:

® IIOHUMATh u HUCIIOJIB30BAaTh  A3BIK HOCHeﬂOBaTeHBHOCTeﬁ (TepMI/IHbI, CUMBOJIMYCCKHUEC
0003HAYCHMS);

* MPUMEHATH (OPMYINBI, CBSI3aHHBIE C apU(PMETHUYECKOW M TEOMETPHUYECKOW Mporpeccuei, u
anmapar, c(OpMUPOBAHHBIN TMPU U3YYCHHUU IPYTUX Pa3[esioB Kypca, K PEUICHHIO 3a/1a4, B TOM
YHCJIe C KOHTEKCTOM U3 PEAJIbHOM KU3HU.

BI)IHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYIUTLCH:

* pemath KOMOMHUPOBAHHBIE 3a/1a4d C MPUMEHEHHEM (OPMYNT N-r0 WieHa M CyMMBI MEPBHIX N
YWICHOB apu(METUYECKOM U TEOMETPUYECKOW TPOTPEeCCHH, NPHUMEHSs NpU ITOM amnmapar
YpaBHEHUHN U HEPABEHCTB;

* [OHUMAaThb ApU(PMETHUUYECKYI0O U TEOMETPUYECKYI0 MMPOTpeccHi0 Kak (YHKIHH HATypaJbHOIO
apryMeHTa; CBA3bIBaTh apU(METHUECKYIO TPOTPECCUIO C IMHEHHBIM POCTOM, FEOMETPHUUECKYI0 — C
SKCIMOHEHIIMALHBIM POCTOM.

OnucarenpHas CTaTUCTUKA

BbInycKHMK HAy4MTCsl UCMOJb30BaTh IMpocTeiline crnocoObl MpeiCTaBiIeHUs W aHalu3a
CTaTUCTUYECKUX JaHHbBIX.

BbINyCKHUK MOJYYHUT BO3MOMKHOCTH IPHOOPECTH MEpPBOHAYANBHBIN OMBIT OpraHU3aluu cOopa
JaHHBIX ~ NpPU  TOPOBENEHHH  ompoca  OOIIECTBEHHOTO  MHEHHUS,  OCYLIECTBISATh X
aHaJIn3,PEeACTaBIATh PE3YNIbTAThl ONPOCca B BUIE TaOIUIIbI, THArPAMMBI.

Cayualigble COOBITHS U BEPOSITHOCTD

BBIHYCKHI/IK HAYYMTCH HAXOOUTh OTHOCUTCIIBHYIO YaCTOTY U BEPOATHOCTDH cnyqaﬁHoro COOBITHS.

BBIHYCKHI/IK MOJYYUT BO3MOKHOCTDH HpI/IO6peCTI/I OIIBIT IMMPOBCACHUMA CﬂyqaﬁHBIX OKCIICPpUMCHTOB,
B TOM YHUCJIE€ C IOMOIIBIO KOMIIBIOTEPHOI'O MOJACIIMPOBAHUA, HHTCPIPCTALIUA UX PE3YIHTATOB.

KombOunaropuka

BBINMYCKHUK HAy4YHTCsl peniath KOMOMHATOPHBIC 3a/1a4d HAa HAXOXKICHUE YHUCIIa OOBEKTOB WIIU
KOMOUWHAIINHA.

BLIHyCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTHCA HCKOTOPBIM CHEIHaIbHBIM HpI/IéMaM pEeIICHUA
KOM6I/IHaTOprIX 3aaa4.

Harnsgnas reoMeTpus

BbInycKHUK HAy4YUTCS:

¢ pPacCno3HaBaTb HaA YEPTCKaAX, PHCYHKAX, MOIACIAX HW B OKPYXAOIMIEM MHPC IUJIOCKHUEC U
IMPOCTPaHCTBCHHLIC TCOMETPUICCKUC (1)I/Il"yp]':>I;

* pacro3HaBaTh Pa3BEPTKU KyOa, MPSMOYrOJBHOIO MHapajlieNienune/a, MpaBUiIbHON NUpaMupbl,
LHWIMHApA U KOHYCAa;

¢ CTPOUTD pa3BépTI(I/I Ky6a U OpAMOYT'OJIbHOTO MapaJUICIICTIMIICAA,



* ONpEAETATh MO JMHEHHBIM pa3MepaM pa3BEPTKU (DUTYpHI JIMHEHHBIE pa3Mepbl caMoil (pUrypsl u
Ha000pOT;

* BEIYUCIIATH 00BbEM MIPSMOYTOJILHOTO Tapajuiesienune/a.
BbINyCKHUK MOJTYYUT BO3MOKHOCTD:

* HAYYUTHCS BBIYUCIATH OOBEMBI IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUIYp, COCTABICHHBIX U3
MPSIMOYTOJIbHBIX MTapaIJICJIECIIUIIEIOB;

* YIIIyOUTB M Pa3BUTH MPEJICTABICHUS O IIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax;
* HAYYUTHCS IPUMEHATH IOHATHE PA3BEPTKU JJIS BBIITOJIHEHUS IPAKTUYECKUX PACUETOB.

T'eomerprueckre GUTYPEI

BeInnyCKkHUK Hay4yuTCS:

¢ IOJB30BATHCA A3BIKOM TI'COMCTPUU [JId OIMMCAHUA IPECAMCECTOB OKPYXAOMICIo MHUpa U HUX
B3aMMHOT'O PacCIIOJIOKCHUA,

* pacrmo3HaBaTh M H300pakaTh Ha 4YepTeX)ax U PHUCYHKAX reoMeTpuyeckue GUryppl M HX
KOH(uUrypauuu;

* HAXOJIUTh 3HAYCHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOIICHHUS, TPAJyCHYIO MEPY YIJIOB
ot 0° o 180°, mpuMeHsst onpeieie s, CBOMCTBA U IPU3HAKU (PUTYp U UX JIIEMEHTOB, OTHOLICHUS
¢duryp (paBeHCTBO, IOI00KE, CHMMETPHUH, TIOBOPOT, MapaJUICILHBIN MMEPEHOC);

* ONEPUPOBATH C HAYATbHBIMU MOHATUSAMU TPUTOHOMETPUHU U BBITIOJHSATE AJIEMEHTAPHbBIE ONepaIiiu
HaJ QYHKUUSMHU YTJIOB;

* pemaTh 3aJaud Ha JI0Ka3aTeIbCTBO, OMUPAsCh Ha M3y4EHHbIE CBOWCTBA (UIyp W OTHOLIECHUIT
MEXIy HUMH U IPUMEHSISI U3yYeHHbIE METO/IbI JOKa3aTeJIbCTB;

¢ pfiatb HECJIOXHBIC 3aJa4d Ha IOCTPOCHHUE, NPHUMCHSAA OCHOBHBIC AJITOPHUTMBI IIOCTPOCHHSA C
IMOMOIIBIO TUPKYJILA U JIHHCI;'IKI/I;

® peiiaTtb HpOCTCfIHIHC INTAaHUMETPHUYCCKUEC 3a1a9U B IIPOCTPAHCTBE.
BLIHyCKHI/IK MOJYYMT BO3MOKHOCTD:

¢ OBJIAACTb MCTOAAMH PCHICHUA 3ala1 Ha BbIYHMCIICHUA U JO0KA3aTCJIIbCTBA: MCTOJOM OT IIPOTUBHOTO,
MCTOJOM HOI[O6I/I${, MCTOJO0M nepe60pa BapUAaHTOB U MCTOAOM I'€COMETPUIYCCKHUX MCCT TOYCK;

® HpI/IO6peCTI/I OIIBIT IIPUMCHCHUA anre6pa1/1qec1<0ro U TPUT'OHOMCTPHUUYCCKOI'O allliapara H H,I[eﬁ
JABMKCHHUA P PCHICHUH I'COMCTPUYICCKUX 3a1a4;

¢ OBJIAJCTH TpaHHHHOHHOﬁ cxXemMoiu peuicHuA 3aJa4 Ha IHOCTPOCHHUEC C IMMOMOMIBIO HHUPKYIS U
JIMHENKU: AHAJIN3, TIOCTPOCHHUEC, NOKA3ATCIBCTBO U UCCIICIOBAHUC,

* HAYYUTHCS PEIIaTh 33/1a4l Ha MOCTPOEHUE METOJOM I€OMETPHUECKOTO MECTa TOYeK U METOJ0M
10 I00u S,

° HpHOGpCCTI/I OIBLIT HCCICAOBAaHUS CBOMCTB ITaHUMETPHUICCKUX (I)I/Il"yp C IIOMONIIBIO
KOMIIBIOTCPHBIX IIPOTpaMM;

° HpHOGpCCTI/I OIIBIT BBINIOJIHCHUA HNPOCKTOB IO TEMaM ((FCOMCTpI/I‘-ICCKI/IC HpCO6p8.30BaHI/I$I Ha
IIIIOCKOCTH», ((HOCTpOCHI/IC OTPE3KOB I10 (bOpMYJ'IC».



H3MmepeHne reoMeTpuYeCKiX BETHYNH

BeIyCKHUK HAy4YuTCH:

* HCIOJI30BaThb CBOMCTBA WM3MEPEHUs JUIMH, IUIOIIAJAEH M YIVIOB IIPU pELICHUM 3aJad Ha
HAaxOKJICHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JUIMHBI JQYTH OKPYKHOCTH, I'PalyCHON MeEphbI

yria;

¢ BBIYHUCJIATH IUIOIIAAN TPCYTrOJbHHUKOB, ITPAMOYIrOJIbHUKOB, IapauICiorpaMmMoB, Tpanequ/'I, KpyYros
U CEKTOPOB;

* BBIYUCIATH JUIMHY OKPYXHOCTH, JUIMHY JIyTH OKPY’KHOCTH;

* BBIYMCIATH JUIMHBI JIMHEHHBIX AJIEMEHTOB (PUIyp M HMX YIJIbI, HCIOJIB3YS (POPMYJbl JJIUHBI
OKPY>KHOCTH U JUTMHBI IYTU OKPYKHOCTH, (GOPMYJIbI IIOMAAeH puryp;

* pemarh 3aJauyd Ha JI0Ka3aTeJIbCTBO C UCIHOJIb30BaHUEM (OPMYJ JUIMHBI OKPYKHOCTH M JUTMHBI
IYT'H OKPYKHOCTH, (popmy riomaaen puryp;

® pe€uiaTh NPpaKTHYCCKHUE 3aJa4, CBA3AHHBIC C HAXOXKIACHUEM I'COMCTPUICCKHUX BCIIMUUH (I/ICHOJ’II)SYSI
npu H€O6XOJII/IMOCTI/I CIIPaBOYHWKU U TCXHUYCCKUEC Cpe)ICTBa).

BBIHYCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYHUTHCS:

* BBIYUCIATH ILIOIIAAU (1)I/Il"yp, COCTABJICHHBIX HW3 JBYX WA Ooitee MMpsAMOYI'OJIbHUKOB,
napajuieIorpaMMOB, TPEYTOJIEHUKOB, KPyra U CEKTOPa,

¢ BBIUHMCIIATHE IIJIOIaAXM  MHOI'OYI'OJIBHMKOB, HCIIOJIB3YyA OTHOIICHUA  PaBHOBCIHMKOCTH H
PaBHOCOCTABJIICHHOCTH,

* MPUMEHATH adreOpanyeckuil U TPUrOHOMETPUUYECKUH ammapar U UJeU JBM)KCHUS NPU PElIeHUN
3a/1a4 Ha BBIYMCIICHHUE IJIOUa/1eld MHOTOYT OJIbHUKOB.

Koopnunatsi
BrImyCKHUK HAY4YHTCSI:

¢ BBIYHCIIATH MJIMHY OTPE3Ka IO KOOpAHMHATaM €ro KOHIOB; BBIYHCIIATH KOOPAWHATBI CEPCAUHBI
OTPE3KaA,

¢ UCIIOJIb30BAaThb KOOpI[I/IHaTHHﬁ MCETO MJIA U3YUCHUA CBOMCTB NpsAMBIX U 0pr>KHOCT€I>i.
BLIHyCKHI/IK MOJYYMT BO3MOKHOCTD:
¢ OBJIAACTb KOOPAUHATHBIM MCTOJOM PCHICHUA 3ala4 Ha BBIYUCIICHUA U JOKA3aTCJIbCTBA,

° HpI/IO6peCTI/I OIIBIT HCIIOJIb30BAHHA KOMIIBIOTCPHBIX HpOTpaMM JisI aHaJln3a 4YaCTHBIX CJIY4acB
B3aMMHOT'O pacCIIOJIOKCHUS Opr>KHOCTCfI " IPSAMBIX;

° HpI/IO6peCTI/I OIIBIT BBINIOJIHCHUA IMPOCKTOB HAa TECMY «HpI/IMeHeHI/Ie KOOPAWHATHOTO METOJa IIPU
PpCHICHUHU 3a1a4 Ha BBIYHUCJIICHUA U JOKA3aTCILCTBAY.
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