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IToacaureAbHaA 3amrmcka.

[IporpamMMa cocTaBA€HAa C YYETOM OOpPa30BATEABHBIX IIOTPEOHOCTEH, 3aIIPOCOB
YY9aCTHHKOB OOpPa3oBATEABHOTO IIpoltecca. AaHHBINA KypC IIPEAHA3HAYECH AASl AOITOAHCHHS 3HAHUIMI
VYAIIUXCA, HIOAYICHHBIX HMH HA YPOKAX, YIUTBIBAA BO3PACTHBIE OCOOCHHOCTH OOYYAIOIINXCS ACBATOIO
KAACCA.

I'naBHAs 1eAbp m3ydeHHA Kypca - (DOPMHPOBAHHE BCECTOPOHHE OOPA3OBAHHOM AHYHOCTH,
YMEIOIIEH CTaBUTP I[EAH, OPIaHU30BBIBATH CBOIO ACATEABHOCTB, OLIEHUBATH PE3YABTATBI CBOETO TPYAAZ,
IIPUMEHATH MATEMATHICCKIC 3HAHUSA B KHU3HIL.

He menee BakHBIM (PaKTOPOM PEAAU3AIIIHI AAHHOH IIPOTPAMMBIL ABAACTCA M CTPEMACHHUE PA3BUThH
Yy VYAIIUXCA YMEHHUH CAMOCTOATEABHO pPabOTATh, AyMaTh, PEIIATh TBOPYECKHE 3aAAYH, 4 TAKKE
COBEPIIIEHCTBOBATH HABBIKM APIYMEHTAIIMN COOCTBEHHOI HO3HITHH 110 OIIPEACACHHOMY BOIIPOCY.

Bce Bompocs! i 3apaHHA paccUyuTaHBI HA PaOOTy ydarmuxcA Ha 3aHATHH. AAS 9 DexTuBHOCTH
paboOTHI 3aHATUA IPOXOAAT B MAaABIX IPYIIIAX C OHOPOH HA HHAUBHAVAABHYIO AEATEABHOCTB, C
ITOCACAYIOIINM OOIIIM OOCYKACHHIEM IIOAYICHHBIX PE3YABTATOB.

3apaum Kypca:

® cucremMaTH3aIua, 0OOOIIEHNE U YTAYOACHHE YIeOHOrO MaTEpPHAAd, H3YIEHHOTO Ha YPOKAaxX

mareMaTuky 5-9 xaacca;
®  pPa3BHTHE ITO3HABATEABHOI'O MHTEPECA ITKOABHUKOB K H3YYECHHIO MATEMATHKHY;
e  (dhopMHupPOBAHHE YEPT UX TBOPUECKOU ACATEABHOCTH;

o HpOAOA}KCHI/IC p216OTbI IIO0 O3HAKOMACHHIO YYIaIIHXCH C O6H_[I/IMI/I M 9aCTHBIMI HpI/IeMaMI/I

ITOMCKa pCH_ICHI/IH CTaHAapTHbIX 58 HCCTaHAapTHbIX 3aAayv,
L4 pa3BI/ITI/I6 AOTHYCCKOT'O MBIITACHHUA M UHTYUITUN YIaIITUXCA;

® pacmmpenne cdep 03HAKOMACHHUSA C HECTAHAAPTHBIMU METOAAMHE PEINEHHA aAT€OPAIIeCKIX
32AQ49.
Peaamsarusa meAeif Kypca OCyIIECTBAAETCA HA OCHOBE ITPAKTHKO-OPHEHTHPOBAHHOTO TTOAXOA
B COYETAHUN PA3AMYIHBIX OPTraHU3AIMOHHBIX (DOPM — MHAUBHAYAABHOM, IPYIIIIOBOM, AHMAAOTHYECKO],
HUTPOBOI, TECTHPOBAHNSA, B3AUMOIIPOBEPKIL.
ITpyuHIMIIBEI IPOTPaMMBL:

Axmyansrocms.  Cozpanme yCAOBUIL AAfl IIOBBIIIICHUS MOTHBAIIMH K OOYYEHHIO MATEMATHKH,
CTPEMACHHE PA3BUBATh HHTCAACKTYAABHBIC BO3MOKHOCTH YIAIIIXCA.

Hayunocms. Matematuka — yueOHAs AHUCIUIIAMHA, Pa3BUBAIOINAA YMEHHA AOIMYECKH MBICAHTD,
BUAETH KOAMYIECTBEHHYIO CTOPOHY IIPEAMETOB U ABACHUM, ACAATh BEIBOABL, OOOOITICHIA.

Cucmemmocms. Ilporpamma cTponTCA OT YACTHBIX IPUMEPOB (OCOOEHHOCTH PEIIEHHUA OTACABHBIX
IIPUMEPOB) K OOIIHM (PEIIICHHE MATEMATUYIECKIX 3aAa4).

IIpaxmuueckasn nanpasaenrnocms. CopepkaHre 3aHATHH HAIIPABACHO Ha OCBOCHHE MAaTEMATHYECKOM
TEPMHHOAOTHH, KOTOPasA IPUIOAUTCA B AaAbHEHIINEH paboTe, Ha pPEIICHHE 3aHHUMATEABHBIX 3aAad,
KOTOPBIE BIIOCACACTBHH IIOMOIYT PEOATAM IIPHHUMATD YIACTHE B IIIKOABHBIX 1 PAHOHHBIX OAUMITHAAAX
U APYTHX MaTEMATHYECKUX UIPAX U KOHKYpPCax.

Odecnevenne Mmomusayuy - BO-IIEPBBIX, PAa3sBUTHE HHTEPECA K MaTEMaTUKE KaK Hayke (DU3HKO-
MATEMATHYIECKOTO HAIPABAEHHA, BO-BTOPHIX, YCIIEITHOE YCBOCHUE YUYeOHOrO MaTepHaAra Ha YPOKAX U
BBICTYIIACHHE HA OAMMITHAAAX IO MATEMATHKE.

Peanucrmuunocms. C Todxu 3peHIA BO3MOKHOCTH YCBOCHHA OCHOBHOI'O COACP/KAHIA IIPOTPAMMBI

— BO3MOKHO yCcBOeHUE 32 34 3aHATHA



BxArodeHHBII B IIPOrpaMMy MaTEpHaA IIPEAIIOAATAET IOBTOPEHHE U JIAYOACHHE CACAYIOIINX
Pa3sAeAOB aATeOpEL:
e BrIpaxeHns u ux 1rpeoOpasoBaHuUs.
e VpaBHECHHA U CUCTEMBI YPABHCHHIH.
e Hepasencrsa.
e Koopaunarsl u rpadpuxm.
e  Oymxrun.
e ApudmerHdeckas H FCOMETPUICCKASA IIPOTPECCHL.
e TekcroBble 3aaa4H.
DopMBI U PEXKUM 3aAHATHIA
SQHHTHH y‘IC6HbIX prHH HpOBOAHTCH:
1 3anfATHE B HEACAIO 1TO 45 MUHYT.
OcuoBubIME hOpMaMU OOPA30OBATEABHOTO IIPOIECCA ABAAIOTCA: IIPAKTUKO-OPHEHTHPOBAHHBIC
3aHATUA BHEYPOUYHOI ACATEABHOCTH, TBOPYECKHE MACTEPCKHE; TEMATHYCCKHE IIPASAHHKN, KOHKYPCHI,
HTPBI; ICCACAOBAHHE.

Ha samparmax HPCAYCManI/IBaI-OTCH CACAYIOIIHIC CpOprI opr AHMN3 AT Y‘IC6HOI‘/‘I ACATEADHOCTH:

HMHAUBUAYAAbBHAA (BOCHI/ITaHHI/IKy AACTCA CaMOCTOATCABPHOC 3aAaHHC C YICTOM €Io BO3MO>I(HOCTCI>‘I);

dponTaspHas (paboTa B KOAAEKTHBE IIPH OOBACHEHHH HOBOI'O MAH OTPAOOTKE OIIPEACACHHOI TEMBI);

prnHOBaH (pﬁSACACHI/IC Ha MITHHA FPYHHI)I AAA BBIIIOAHCHUA OHpCACACHHOfI pﬁ6OTbI);

KOAAEKTHBHASA (BBIIOAHEHHE PaOOTHI AASl IOATOTOBKH K OAMMITHAAAM, KOHKYPCaM).

OcHOBHBIE BHABI ACATEABHOCTH YYAIINXCA: PEIIEHHE 3aHHUMATEABHBIX 32Aa4; OPOpPMAEHIE
MATEMATHYIECKUX Ta3eT; YIACTHE B MATEMATHYECKOH OAMMIIMAAE; 3HAKOMCTBO C HAYYHO-IIOIYAAPHOM
AUTEPATYPOH, CBA3AHHOM C MATEMATHKOM; CAMOCTOATEAbHad padOTa; padoTa B IIapax, B IPYIIIAX;
TBOpPYECKHE PAOOTHIL.

IIAAHUPYEMBIE PE3YABTATBI OCBOEHUA KYPCA

AV4HOCTHBIE PE3yABTATHI

AWYIHOCTHBIE ~ PE3YABTATHI OCBOCHHA IIPOrPaMMBEI  y4eOHOro mpeamera «Martemarmka»
XapaKTepHU3YIOTCA:

ITarpnoTnyeckoe BoCIIUTAHHE:

MIPOABACHUEM HHTEpPeca K IPOIIAOMY M HACTOAIIEMY POCCHICKOM MATEMATHKH, ITEHHOCTHBIM
OTHOIIICHUEM K AOCTHKCHHUAM POCCHHCKHX MATEMATHKOB M POCCHHCKOH MATEMATUYECKOM IITKOABI, K
HCIIOAB30BAHUIO 9THX AOCTIKCHUN B APYIUX HayKaxX U IIPUKAAAHBIX cdepax.

I'pasxaaHCKOE B AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOAHEHHIO OOS3aHHOCTEH TIPAKAAHMHA M PEAAM3AINNA €ro  IIPaB,
IIPEACTABACHHEM O MATEMATHYECKUX OCHOBAaX (PYHKIIHOHHPOBAHUA PA3AHYHBIX CTPYKIYP, ABACHHH,
IIPOIICAYP IPAKAAHCKOTO OOIIECTBa (BEIOOPHI, OIPOCHI U IIp.); TOTOBHOCTBIO K OOCY/KACHUIO 9THIECKIX
IIPOOAEM, CBA3AHHBIX C IPAKTHYECKUM IIPUMEHEHHEM AOCTHKCHHI HAYKH, OCO3HAHHEM BAKHOCTH
MOPAAb- HO-3THYECKUX IIPUHIIAIIOB B ACATEABHOCTH YIEHOTO.

TpyaoBoe BociuraHue:

JCTAHOBKOM Ha aKTHBHOE YyYACTHE B PEIICHNH HPAKTHYECKUX 33aAa9 MaTeMaTHYECKOM
HAIIPABACHHOCTH, OCO3HAHHEM BAKHOCTH MATEMATHIECKOTO OOPA30BAHUA Ha IIPOTMKEHIN BCEH KU3HI
AASl YCIIEIITHOH PO ECCHOHAABHON ACATEABHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHHH;

OCO3HAHHBIM BBIOOPOM M IIOCTPOECHHUEM HHAHBHAYAABHOH TPAECKTOPHUHU OOpa3OBAHUA U
’KH3HEHHBIX IIAAHOB C YI€TOM AMYHBIX HHTEPECOB M OOIIECTBEHHBIX IIOTPEOHOCTEMN.

JcreTrndecKoe BOCIIUTAHUE:



CIOCOOHOCTBIO K SMOIIMOHAABHOMY H 3CTETHYECKOMY BOCIIPUATHIO MATEMATHYECKUX OOBEKTOB,
3aAad9, PEIICHNIN, PACCYKACHUI; YMEHHIO BHACTD MATEMATHYCCKIE 3aKOHOMEPHOCTH B HCKYCCTBE.

IlenHOCTH HAYYHOIrO IIO3HAHUA:

OpPHEHTAIINEH B ACATEABHOCTH Ha COBPEMEHHYIO CHCTEMY HAYIHBIX IIPEACTABACHHH 0O OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHA YCAOBEKA, IPHPOABL H OOIIECTBA, IOHIMAHHEM MATEMATHICCKON HAYKH KAK
cpephl YEAOBEIECKOM ACATEABHOCTH, 3TAIIOB €€ PA3BUTHA U 3HAYNMOCTH AAfA PA3BUTHA ITUBUAN3AIINN;

OBAQACHHEM A3BIKOM MATEMATHKH 1 MATEMATHIECKOH KYABTYPOH KaK CPEACTBOM ITO3HAHUSA MUPA;

OBAQACHHEM IIPOCTEHIIIIMHI HABBIKAMH HCCACAOBATEABCKOH ACATEABHOCTI.

®PusmyecKoe BOCHUTAHHE, (POPMHUPOBAHHE KyABTYPhI 3AOPOBBA U 3MOIITMOHAABHOIO
GAaromoAyum:

TOTOBHOCTBIO IIPUMCHATh MATEMATHYCCKHAE 3HAHHA B HHTEPECAX CBOCIO 3AOPOBBS, BEACHMUSA
3A0OPOBOrO 00pasa KHU3HH (3AOPOBOE IINTAHNE, COAAAHCHPOBAHHBIN PEKUM 3aHATHH K OTABIXA,
peryadapHas pusHIecKkas aKTUBHOCTb);

cpOpPMHPOBAHHOCTBIO HABBIKA PeAECKCHH, IIPU3HAHIEM CBOETO IIPaBa HA OIIHOKY U TAKOTO 7Ke
IIpaBa APyroro 4YeAOBEKa.

DKoAormueckKoe BOCIIUTAHUE:

OpHMEHTALINCH HAa IIPUMCHCHHEC MATEMATHYCCKUX 3HAHHH AAf PCIICHHA 33aAa4 B OOAACTH
COXPAHHOCTH OKPY/KAFOIIEH CPEABI, IIAAHIPOBAHHUSA IIOCTYIIKOB M OLICHKH MX BO3MOJKHBIX IIOCACACTBIN
AASl OKPY/KAFOITICH CPEABI;

OCO3HAHUEM I'AODAABHOIO XapaKTepa SKOAOIMYECKUX IIPOOAEM M ITyTeH MX PEIICHIA.

AvgHOCTHBIE  PE3yABTATBI, O0O0ECIIEUNBAIOIIHE aAanTalMio  oOydaromeroca K
U3MEHAIOMINMCA YCAOBHAM COIIMAABHOM U IIPUPOAHOM CPEABL:

* TOTOBHOCTBIO K ACHCTBHAM B YCAOBHAX HEOIPEACAEHHOCTH, IIOBBIIICHUIO YPOBHA CBOEI
KOMITCTCHTHOCTH 9€PEe3 IIPAKTHYCCKYIO ACATEABHOCTD, B TOM YHCAE YMEHHE VIUTHCHA § APYTHX
AFOACH, IPHOOPETATh B COBMECTHOM AEATEABHOCTH HOBBIC 3HAHMA, HABBIKA U KOMIICTECHIIUU U3
OIIBITA APYTHX;

e HCOOXOAHUMOCTBIO B (DOPMHPOBAHMU HOBBIX 3HAHUIN, B TOM YHCAC (POPMYAHPOBATDH HACH,
IIOHATHSA, THIIOTE3B 00 OOBEKTAX M ABACHHUAX, B TOM 9YHCAC paHEEC HE HM3BECTHBIX, OCO3HABATH
ACHITHTEL COOCTBEHHBIX 3HAHNI U KOMIIETEHTHOCTEI, IIAAHIPOBATh CBOE Pa3BHUTHE;

® CIIOCOOHOCTBIO OCO3HABATb CTPECCOBYIO CHUTYAIIHIO, BOCIIPUHHUMATD CTPECCOBYIO CHTYAITHIO KaK
BBI3OB, TPEOYIOIMNI KOHTPMEP, KOPPEKTHPOBATh IIPHHUMACMBEIC PCIICHHA M ACHCTBHA,
OpMyAHPOBATH 1 OIIEHUBATH PHCKU U IIOCACACTBUA, POPMUPOBATH OIIBIT.

MeranpeAMeTHBIE PE3YABTATHI

MerampeAMETHBIE ~ PE3YABTATBI  OCBOCHHA  IIPOTPAMMEL  y4eOHOTO  Kypca  «AAreOpax»
XapaKTEPHU3YIOTCA OBAAACHUEM JHUBEPCaNbHbIMY ITOZHABATEABHBIMH 0¢lic/16UAMY,

yHUsepcansbIMy KOMMYHHKATHBHBIMH 0¢lcI6UAMU U JHUSEHCANbHMIMY PETYAATHBHBIMHE 0¢c/I6UAMY.

1)  Ynusepcarsmsie mo3HABATEABHBIE Octicinsus obecnedusaron, Gopmuposarue 6a3o6ui1x KOTHUMUSHBLX
1poyeccos 00)yHarmuxca (0csoerie Men10008 NOSHAHUA OKPYHEAIOle0 MUPay NPUMEHEHUE N0ZUUECKUX, UCCAC06aIENbEKUX
onepayutl, ymenudi pabomans ¢ ungopmayuer).

basoBrlie Aoruueckue ACHCTBHA:

e BBIABAATD U XaPAKTEPU30BATH CYIIECTBEHHBIC IIPHU3HAKA MATEMATUYCCKUX OOBEKTOB, ITOHATHUI,
OTHOIIECHUN MEKAY IOHATHAME; (POPMYAHPOBATH OIPEACACHHA IIOHATUN; YCTAHABAUBATH
CYILIECTBEHHBIH ITPU3HAK KAACCU(DHUKAIIIMHI, OCHOBAHHUA AASl OOOOIICHUA U CPABHEHHSA, KPUTEPUH
IIPOBOAMMOTI'O aHAAN32;

e BOCHPHHHMATH, (DOPMYAHPOBATH U IIPEOOPA3OBHIBATH  CYKACHUA:  VIBEPAHTEABHBIE U

OTPHUIATCABHBIC, CAMHIYIHBIC, 9ACTHBIC 11 O6H_II/IC; YCAOBHBIC,



* BBIABAATD MATEMATHYCCKHIE 3aKOHOMEPHOCTH, B3aUMOCBA3N U IIPOTUBOpedns B (DaKTax, AAHHBIX,
HAOATOACHHAX H YTBEPIKACHHAX; IIPEAAAraTh KPHUTEPHUU AAfA BBIABACHHA 3aKOHOMEPHOCTEH U
IPOTHUBOPEYNLI;

* AGAQTh BBEIBOABI C HCIIOAB30OBAHHEM 33aKOHOB AOTHKH, ACAYKTUBHBIX M HHAYKTUBHBIX
YMO3AKAIOYCHUN, YMO3AKAIOYCHHI 10 aHAAOTHH;

e pa3dupaTh AOKA3aTEABCTBA MATEMATHYICCKUX VIBEPKACHHH (IpAMBIE M OT NPOTHBHOIO),
IIPOBOAHTD CAMOCTOSATEABHO HECAOKHBIE AOKA3aATEABCTBA MATEMATHIECKUX (DAKTOB, BBICTPANBATE
apryMCHTaHI/II-O, HPHBOAI/ITB HpI/IMCpI)I " KOHTpHpHMCpI)I; O6OCHOBI)IB21TI) CO6CTBCHHI)IC
paccyxRAcHNI;

e BBHIOHpPATH CIIOCOO peIeHHsA y4eOHOI 3aAaun (CpPaBHUBATH HECKOABKO BAPHAHTOB PEIICHHI,
BBIOHPATH HAHOOAEE IIOAXOAAIIHH C YIETOM CAMOCTOATEABHO BBIACACHHBIX KDUTEPHUEB).
BazoBble nccAEAOBATEABCKHE ACIICTBUA:

* NCIIOAB30BATh BOIIPOCH KaK HCCAEAOBATEABCKHEH HHCTPYMEHT NO3HAHUA; (POPMYAHPOBATH
BOIIPOCHI, (DUKCHPYIOIINE IPOTHBOPEYNE, IPOOAEMY, CAMOCTOATEABHO YCTAHABAHBATD MCKOMOE
1 AaHHOE, (DOPMHPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3UIINIO, MHCHIIC;

* IIPOBOAHUTD IO CAMOCTOATEABHO COCTABACHHOMY ITAAHY HECAOMKHBIH SKCIIEPUMEHT, HEOOABIIIOE
HCCACAOBAHHUE IIO YCTAHOBACHHIO OCOOCHHOCTEH MATEMATHYECKOIO OODBEKT, 3aBHCHMOCTEH
OOBEKTOB MEIKAY COOOII;

* CaMOCTOATEABHO (DOPMYAHPOBATH OOOOINEHHA M BBIBOABI II0 PE3YABTATAM IIPOBEACHHOIO
HaOAFOACHHSA, HCCAEAOBAHUSA, OLIEHUBATH AOCTOBEPHOCTD IOAYYEHHBIX PE3YABTATOB, BEIBOAOB U
0000IIeHMIT;

* IIPOrHO3UPOBATH BO3MOKHOE PasBUTHE IIPOIECCA, A TAKKE BBIABHIATDH IIPEAIIOAOKECHUA O €ro
PAa3BUTHH B HOBBIX YCAOBHIAX.

PaGora ¢ muadopmanueii:

* BBIABAATH HEAOCTATOYHOCTb M H3OBITOYHOCTE HHQOPMAIIUH, AAHHBIX, HEOOXOAMMBIX AAf
peIreHus 3aAA9M;

e BBIOHMPATH, AHAAUSHPOBATH, CHCTEMATH3NPOBATH H HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3AMIHbIX
BHAOB 1 (DOPM IIPEACTABACHUS;

e BBIOHpaTh POPMY IIPEACTABACHHA HH(OPMAIIIH U HAAFOCTPHPOBATH PEIIACMBIE 3aAAYN CXEMAMI,
AHArpaMMaMH, HHOH IPaUKOH U UX KOMOMHAIIUAMI,

e OICHMBATD HAAGKHOCTh HH(POPMALNK IO KPUTEPUAM, IIPCAAOKCHHBIM VIHTCACM KA
cpOPMYANPOBAHHBIM CAMOCTOATEABHO.

2) Yuusepcanviivie KOMMYHHKATHBHBIE 0¢lic/6us — 00ecneuusanm — chopMuposaniocns — coyuaasHerx
HaBbIK06 00) YA UXeA.
OO0menue:

* BOCIIPUHUMATH U (POPMYAHPOBATH CYKACHUA B COOTBETCTBUU C YCAOBHUAMH H I[EAAMU OOIIICHU;
ACHO, TOYHO, TPAMOTHO BBIPAXKATHh CBOIO TOYKY 3PCHUA B YCTHBIX U ITNCHMEHHBIX TCKCTAX, AABATDH
ITOSICHEHHA 110 XOAY PEIIEHHUA 3aAA9H, KOMMEHTHPOBATD IIOAYICHHBIN PE3YABTAT;

* B XOAE OOCYMKACHUSA 3aAaBATh BOIIPOCEHL ITO CYIIECTBY OOCYKAAEMOM TEMBI, IIPOOAEMBI, PEITaeMOMI
32AQYM, BBICKA3BIBATH MACH, HAIIEACHHBIE HA IIOMCK PEIIEHHUA; COIOCTABAATD CBOM CYHKACHHA C
CYKACHUAMU APYTHX VYACTHHKOB AMAAOrA, OOHAPYKHUBATH PA3AUMYHE U CXOACTBO ITO3HIIHI; B
KOPpeKTHOH hopme POPMYAHPOBATH PA3HOTAACHSA, CBOU BO3PAKCHIIS;

® IIPEACTaBAATH PE3YABTATHI PEINCHHUA 3aAAYM, OKCIEPHMEHTA, HCCACAOBAHMA, IIPOEKTA;
CaMOCTOATEABHO BEIOMPATH (POPMAT BEICTYITACHHSA C YIETOM 3aAa9 ITPE3EHTAIIIN I OCOOEHHOCTEH
AYAHTOPHL.

Cortpyannuecrso:



e IIOHHMATP M HCIIOAB30BATH IIPEUMYIIECTBA KOMAHAHOH U HHAUBHAYAABHON pabOTBHI IIpH
pCHICHI/II/I y"I€6HI)IX MATEMATHUYICCKHX 3aAaY;

* IIPHHHMATB IIEAb COBMECTHOM ACATEABHOCTH, IIAAHHPOBATH OPTaHH3AIIMIO COBMECTHOH PaOOTHI,
PACIIPEACAATE BUABI PaOOT, AOTOBAPUBATHCH, OOCYKAATD IIPOLIECC U PE3YABTAT PAOOTHI; 000DIIATH
MHEHHSA HECKOABKHX AFOACH;

* yYaCTBOBATH B IPYIIIOBBIX (pOpMax pabOTH (0OCYKACHHA, OOMEH MHEHHAMH, MO3TOBBIE IIITYPMBI
" AP.);

* BBIIOAHATH CBOIO YACTh PAOOTEI I KOOPAHMHHIPOBATH CBOU ACHCTBHSA C ADYTHMU YACHAMI KOMAHABL;

* OIICHHUBATH KAYECTBO CBOETO BKAAAA B OOIIUIT IIPOAYKT IO KPHUTEPHAM, CHOPMYAHPOBAHHBIM
YIACTHUKAMU B3aUMOACHCTBHA.

3) Yuusepcanviwie peryaaraBrBIE delcmsus  obecnewusarom Gopmuposarie  Mulea0661X  YeIHIAHOBOK U
HCUSHEHNBLX HABLIKOE AULHOCHIH.

Camooprasusamnus:

CaMOCTOAITEABHO COCTABAATD IIAAH, AATOPUTM PEIIEHUA 3aAa9H (MAU €TI0 YaCTh), BRIOMPATH CIIOCOO
perreHus ¢ yIETOM HMEIOIINXCH PECYPCOB M COOCTBEHHBIX BO3MOKHOCTCH, apryMEHTHPOBATH U
KOPPEKTHUPOBATH BAPHAHTHI PEIIIEHUI C yIETOM HOBOI HH(OPMAITHH.

CaMOKOHTPOAB:

* BAAACTH CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOAfA IIPOLIECCA M PE3YABTATA PEIICHUA
MaTEMaTHYIECKOH 3aAa9H;

* IIPEABHAETH TPYAHOCTH, KOTOPEIE MOIYT BOSHHKHYTH IIPH PEIIEHUH 3aAA9H, BHOCHTD KOPPEKTUBBI
B ACATEABHOCTD HA OCHOBE HOBBIX OOCTOSTEABCTB, HAHACHHBIX OIITHOOK, BEIABACHHBIX TPYAHOCTEIH;

* OIICHHUBATH COOTBETCTBUE PE3YABTATA ACATEABHOCTH IIOCTABACHHOM IIEAH U YCAOBHUAM, OOBACHATD
IIPUYIHHB  AOCTIDKEHHA HMAH HEAOCTIDKCHHA IIEAH, HAXOAUTb OINHOKY, AaBaTh OIICHKY
IIPUOOPETEHHOMY OIIBITY.

ITpeameTHEBIE PE3yABTATHI

CpaBHUBATD U YHOPAAOYNBATH PAIIMOHAABHBIE H HPPAITHOHAABHBIE YHCAA.

BemmmoamsaTs apudmermyeckue ACHCTBHA C PALNOHAABHBIMU YHCAAMH, COYETas YCTHBIC M
ITNCBbMCHHBIC HpI/IéMBI, BBITIOAHATDH BBIYMMCACHUA C I/IppaHI/IOHaAI)HbIMI/I YN CAAMM.

HaxoAnTp 3HaYeHHA CTEIEHEH C IIEABIMU IIOKA32ATEAAMH U KOPHEH, BBIYUCAATH 3HAYCHIA
YHCAOBBIX BBHIPAKEHUIM.

OKpyrAfiTh ACHCTBHTEABHBIC YNCAQ, BBIIOAHATH IIPUKHUAKY PE3YAbBTATA BBIYHCACHHN, OLICHKY
YHCAOBBIX BBIPAKEHHI.

Perrate AMHEHHBIC M KBAaAPATHBIC YPABHCHUSA, YPABHCHHA, CBOAAIIMECH K HHUM, IIPOCTEHINIIE
APOOHO-PAIITHOHAABHBIE YPABHEHHUA.

Permrath crCTEMBI ABYX AMHEHHBIX YPABHEHUI C ABYMA IIEPEMEHHBIMU H CHCTEMBI ABYX YPABHEHHUIH,
B KOTOPBIX OAHO YPAaBHEHHE HE ABAACTCHA AMHEHHBIM.

Permrath TEKCTOBBIEC 3aAA9N AATEOPANICCKIM CIIOCOOOM C ITOMOIIBIO COCTABACHHUSA YPABHECHIA HAT
CHCTEMBI ABYX YPABHEHHH C ABYMS IT€PEMEHHBIMHE.

[IpoBoAUTE TIPOCTEHMININE HCCACAOBAHUA YPABHEHUNM W CHCTEM YPaBHEHUI, B TOM YHCAE C
IIPUMEHEHHEM TPAPHUECKUX ITPEACTABACHHH (YCTAHABAMBATH, MUMEET AW YpPAaBHEHHE HAH CHCTEMA
YPABHEHHI PEIIEHUA, ECAH HMEET, TO CKOABKO, U IIPOUCE).

Perrrate AMHEHHbBIE HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, H300PAKATH PEIICHIE HEPABEHCTB HA
YHCAOBOM IIPAMOIL, 3aIIFCBIBATH PEIIICHUE C IIOMOIIBIO CHMBOAOB.

Pemate cmcreMbl AMHEHHEIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKAIOYAIOIINE KBAAPATHOE
HEPaBEHCTBO, H300PAKATH PEIIICHIE CUCTEMBI HEPABEHCTB HA YUCAOBOM IIPAMOI, 3aITHCHIBATD PEIIICHUE

C ITOMOIIIBEO CMMBOAOB.



McrioAp30BaTh HEPABEHCTBA IIPH PEILICHUN PASANYIHBIX 3aAA4.
PacriosuaBate (OyHKIMKM M3ydeHHBIX BHAOB. [lOKas3bBATh CXEMATHYECKH PACIIOAOKECHHE Ha
IIAOCKOCTH dyHKIIHIHT

KOOPAMHATHOM rpaduKOB

k .
BUAQI ) = kX, ) = kXt b,y = o) = ax? + bx+ 6y =x3,y =Vx, y =|x|, B saBucumocTn or 3HaueHmit

K09 PHUITNEHTOB, OITICHBATH CBOMCTBA (DYHKITHUIA.

CrpouTts 1 H300pakKaTh CXEMATHIECKH TPAUKN KBAAPATHYHBEIX (DYHKIINH, OIHCHBATE CBOMCTBA
KBAAPATHIHBIX (DYHKIIHMH IO UX rpadpuKam.

PacniosnaBate kBaApaTHuHyIO (PYHKIHIO IO (POPMyAE, IPHUBOAUTH IPHUMEPHI KBAAPATHYHBIX
yHKIMIT U3 PEAABHOH KHU3HU, (PU3UKH, TEOMETPHH.

BeIITOAHATE  BBIYHCAEHHSA C  HCIIOAB30BaHHEM (POPMYA N-TO YAEHA apU(METHYECKOH U
TEOMETPHIECKOI IIPOIPECCHI, CYMMBI IIEPBBIX N1 IACHOB.

M300paxaTh YAEHBI ITOCAEAOBATEABHOCTH TOYKAMHI HA KOOPAMHATHOH ITAOCKOCTH.

Permate 3aAa9M, CBA3AHHBIE C YHCAOBBIMU IIOCACAOBATEABHOCTAMH, B TOM UHCAE 3aAAYH U3
PEaAbHOM KU3HH (C HCIIOAB30BAHUEM KAABKYAATOPA, ITUPPOBBIX TEXHOAOTHIL).

Vuaruecs OBAAACIOT OOIIIIMMU YHUBEPCAABHBIMU IIPUEMAMHU U IIOAXOAAMH K PEIIIEHUFO 3AAAHIH

I'MA-2024.  VcBoAT OCHOBHBIE IIPUEMBI  MBICAUTEABHOIO — ITOMCKA.

Berpaboraror  ymenus:

KOHTPOAHPOBATH BPEMS BBIIIOAHCHUA 3aAaHHﬁ; OILICHUBATh TPYAHOCTDH 39.A2.HI/II>‘I.

Tematnueckoe IIAAHUPOBAHUE

Tema Coaepoxanue Bcero gacos

Tema 1. YUncaa u CBoliCTBA CTCIIEHH C HATYPAABHBIM U I[EABIM ITOKA3ATEAAMI. 4

BBIpa>KEHMA. CsoticTBa apudMETHIECKOTO KBAAPATHOIO KOpHA. CTaHAAPTHBIN

ITpeoGpasosanue BuA uncAa. POpPMYyABI COKpAII€HHOro ymHOxeHHA. lIpuémbr

BBIPAYKEHUI pPasAOMKEHUS HAa MHOXKHUTEAH. DBBIpakeHHE IIepEMEHHON U3
dopmyarr. HaxoAeHrEe 3HAYCHHIH ITIEPEMEHHOM.

Tema 2. YpaBueHus CriocoObl  perreHus  PasAMYHBIX  YPABHEHHH  (AHHEHHBIX, 3
KBAAPATHBIX U CBOAHMBIX K HHM, APOOHOPAITHOHAABHBIX H
VPaBHEHUI BBICIIIHX CTCIICHELR).

Tema 3. Cucremsl Pasamamble  METOABI  peIleHHs  CHCTEM  YpaBHEHHH 3

ypaBHEHMI (rpacprveckuii, METOA IIOACTAHOBKH, METOA  CAO)KEHHA).
IlprmeneHne crennaApHBIX HPUEMOB IIPH PEIICHUH CHCTEM
YPaBHEHUI.

Tema 4. HepaBencrea | CrocoOBI  peIICHMS —PA3AHYHBIX HCPABCHCTB  (YHCAOBEIX, 3
AVHEHHBIX, KBaApPaTHBIX). MeroA wmHTEpBaAOoB. (ObAacTs
onpeaeserns BoipaxkeHus. CHCTeMbI HEPABEHCTB.

Tema 5. KoopAMHATBI B | VCTAHOBACHIE COOTBETCTBHA MEXKAY IPadHKOM (PYHKIHH 1 cé 2

rpadpuxu AHAAUTHYECKAM 33AAHHMEM. YPAaBHEHHSA IIPAMBIX, MIapadoA,
rurrepOoA.  L'eomerprdeckuii  cMBICA  KOI(D(DHUIIUEHTOB  AAS
ypaBHEHUI IPAMOI U ITaPabOABL

Tewma 6. Pyuxuuun Oyuxoun, ux csoiicrsa u rpaduku (AHHEHHas, OOpaTHO- 3
IIPOIOPIIHOHAABHASA, KBaApaTHuHAs U Ap.) «CUHTBIBAHIE»
cpoiicts  yuxkunn 1o e rpaduxy. AHaAH3 rpadHUKOB,
OTIVICBIBATOITIHX 3aBHCHMOCTD MEIKAY BEAMIHHAMIL.
VcraHoBACHHE COOTBETCTBHA MEHKAY IpadpuKOM (PYHKIHH U e
AHAAUTHYECKAM 3aAAHHEM.

Tema 7. Ompeaenerne apudMeTuIecKon u T€OMETPHIIECKOM 2

Apudmernyeckas u nporpeccuii. PekyppenrtHas dopmyra. Popmysa moro dseHa.

reoMeTpuyecKasn Xapaxrepucrudeckoe cBoicrBo. CymMma IIEPBBIX  YACHOB.

Nporpeccun KoMmOuHupOBaHHEIE 3aAAYH.




Tema 8. Texcrosnie

3aAaun

3ajaun  Ha  IOPOIEHTHL. — 3aAa9M  HAa  «ABIDKCHHE», Ha

«KOHICHTPAIHIO», HA «CMCCH M CIIAABBbD), HA <<p26OTy>>. 321A21‘H/I

FCOMCTpI/I‘ICCKOFO COAep)KaHI/IH

Tema 9. YpaBHenus u
HEPABEHCTBA C

MOAYAEM

MoayAp YHCAQ, €ro TEOMETPHYECKHH CMBICA, OCHOBHEIE

CBOMCTBA MOAYAA. YPaBHEHNA H HEPABCHCTBA, COACPIKAIIIE 3HAK

MOAYASL CHOCO6I)I nux peLHCHI/IH.

Tema 10. YpaBHeHus u
HEPABEHCTBA C

AuHeHiHBIC M KBAAPATHBIC YPABHCHHA M HCPABCHCIBA C

ITApaMETPOM, CIIOCOOBI HX pernenud. IIpumenenune Teopembr

r[ap aMeTpOM BI/ICT’(}.. PaCHOAO)KeHI/IC KOpHCﬁ KBaAp ATHOIO ypaBHCHI/IH
OTHOCHUTEABHO 3aAAHHBIX TOYCK. CI/ICTCMI)I AHHCﬁHbIX
ypaBHEHHIL.

TeMa 11. PCLHCHI/IC 32Aa4Y U3 KOHTPOABHO-I/ISMCpI/ITCAI)HI)IX MaTCpI/IaAOB

O06o6mIaromee At OB,

IOBTOpPEHNE




IToypouHoe maaHumpoBaHme

KoanuecTBo yacos

Ne T Dopmbr OO0pa3oBaTeAbHBIN
ema
n/m Bcero | Aexmum | Ilpakrumkym TpOBEACHHA TIPOAYKT
AxTyasmusanus
Ywcaa u BBIYHCAUTEABHBIX
— MuHu-AexIus, BLIKOB
BIPAKEHMS. HABBIKOB.
1 beof 4 0,5 3,5 YPOK-IIPAKTHKYM, P
peobpasopanue A3BUTHE HABBIKOB
. TECTHPOBAHHE.
BBIPAKCHEH TOKAECTBEHHDIX
peobpasoBaHuil.
OBAaseHHE  yMEHHAMI
Kom0.ypox, peruars ypaBHEeHUSA
2 Vpasuenus 3 0,5 2,5 IPyIIIOBAsA PA3AMYHBIX BHUAOB,
pabora PA3AMYIHBIMEI
crrocotamu.
OBAaseHTE  PASHBIMA
crocobaMu  pereHus
Cucremst Muun-Aexius, .
3 . 3 0,5 2,5 AMHEHBIX u
ypaBHEHUIM pabora B mapax .
HEAMHENHBIX  CHCTEM
YpaBHEHUI.
OBAapeHHE YMEHHAME
Kom6.ypox, pelmaTb ~ HEPaBEHCTBA
4 | Hepasencrsa 3 0,5 2,5 YPOK-IIPAKTHKYM, | PASAMYHBIX BHAOB,
TECTUPOBAHUE PA3AMIHBIMEI
crrocooamu.
K Muun-Aexius, O06o0bIIIeHrE 3HAHUKN O
OOPAUHATEHI u
5 qu 2 0,5 1,5 AabopaTopHas PasAMYHBIX  (DYHKIIHAX
rpadouKm
P pabora 1 ux rpadukax.
Cemmnap,
TIIIOBas
QysKN 3 0,5 2.5 Py
6 pabora,
TECTHPOBAHUE
OBAaseHTE  yMEHHAMHI
Apucbvereckan pemmars  3aAaYH  Ha
Komb6.ypok HAXOKACHIE
7 |m reomerpuueckas 2 0,5 1,5 YPOr,
YPOK-IIPAKTHKYM | XAPAKTCPHBIX
IPOTPECCUU
porp 5AEMEHTOB B
IIPOrPECCHH.
OBAaAeHHE  YMEHHAMHI
Munu-Aexims,
perarp TEKCTOBBIE
IPyIIIOBas
€KCTOBBIE 3aAAY9H 32291 A3AYHBIX
§ |T 4 0,5 3,5 by
pabora,
BHUAOB, PA3SAMYHBIMU
TECTHPOBAHIE
crrocobammu.




v OBAapcHHE YMEHHAME
ABHEHMUSA
b MuHu-AeKITH, perraTh ypaBHEHHA I
9 | HepasencTBa 3 0,5 2,5
pabora B mapax HEPABCHCTBA fe
MOAYAEM
Y MOAYASIMIL.
v Munu-Aexms, OBAapcHHE YMEHUAMU
paBHeHUNA
OK-TIPAKTHK €ImaTh ABHEHHUA U
10 | mepasencrpa 3 0,5 2.5 P p e p P
HEPABCHCTBA fe
oapaMeTpoOM
P p apaMeTpaMm.
VMenue
OpPHEHTHPOBATHCA B 3a-
O6obmarortee
11 2 2 3auer AAHHUAX IIEPBOI YaCTH U
HOBTOPEHUE
p BBIIOAHATD ux 32
MUHIMAABHOE BPEM.
0606 Vmenune paborate
oO1maroiee
12 2 2 Tecruposanue HOAHBIM OO'BEMOM TECTA
HOBTOPEHUE
P EID.

MeToandeckoe o0ecriegyeHue

1. 1. A. Aermvan, «3a crpaHumiamu yaeOHUKa MaTteMaTukmy,/ M. «Tpocsemenner, 1999 r.

2. ®. ®. Harubuu «Marematudeckas H_IKaTyAKa»/ M. dIpocsemenne», 1998 1.

3. B. A. Boaroaxosna «CHopHnK Aormueckux 3aaaw,/ M. «Aom neaaroruxm, 1996 r.

4. 3apaun MEKAYHAPOAHOI OAMMIIHAABL ITO MaTeMaTHke «KeHrypy»

5. A.B.Kysuenopa «Coopuuk 3apanuii Aad moarotrosku k I'MA B 9 kaaccen/ M. «Tpocsemenne», 2009 r.

NOKYMEHT MNOAMUCAH
SMNEKTPOHHOM MOAMNCHIO

Ci

Onbra
[ewcTeutene: ¢ 27.11.2023 go 27.02.2025
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