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1. MOACHUTEJIBHASA 3IIUCKA

PabGouast mporpamma y4eOHOW AMCHUIUIMHBI «Maremathka» OTpakaer
00s13aTENIbHBIA MUHHUMYM COJIEpKaHUsI 00pa30BaTEIbHOM MPOTrpaMMbl CpPETHETO
oOmiero oOpaszoBaHusi C y4deToM TpeOoBaHui @DenepaqbHOTO TOCYAAPCTBEHHOIO
o0pa3oBaTeILHOIO CTaHJapTa cpeaHero (MoJHOro) oOmero oOpa3oBaHUs 10
MaTeMaTHKe.

[Iporpamma mucnummInHbl «MaTemMaTHKa» peanu3yeTcs B Ipeneiax OCHOBHOU
npodeccHoHanbHOM 00pa30BaTeIbHONM MPOTPaMMBI U OCBAaMBACTCSI C  yYETOM
TYMaHUTapHOTO NPOGWIS TMOJIy4aeMOro MNPOQPEeCcCHOHANBHOTO O00pa30BaHUA TIO
cnenuanbHocTsIM: 44.02.01 JlomkoneHoe oOpaszoBanue; 44.02.02 IlpenogaBanue B
HavyaJbHbIX KJaccax, 44.02.03 Ilenaroruka 10MOJIHUTEILHOTO OOPa30BaHHUS.

VYyebnas mucnumuimHa «MaTeMaThkay OTHOCHTCS K OOIHMM JTHCIHUILTAHAM
obmreoOpazoBarensHoro mukia [I1C3 u npuHagiIexxuT Kk 00s3aTeTbHOM MPeIMETHOM
obnactu «Maremaruka u uapopmarukay OI'OC COO.

[Iporpamma KOHKPETU3UPYET coJiepKaHue TEM, onpenensier
MOCJIEIOBATEIbHOCTh HU3YYEHUS MaTepuanga M BKIIOYAET TEMaTHYECKUW IUTaH C
pacrmpesesieHieM Y4eOHBIX YacoB, OTBOJMMBIX Ha W3yYCHUE JTUCHUIUIMHBL B
nporpaMme  BBIJICJICHBl  TEJarorHYecKue CpeACTBA, C IOMOIIBI  KOTOPBIX
bOopMHpYIOTCS YHUBEpCAIbHBIC Y4YeOHBIC EHCTBHSI, IUIAHUPYEMbBIC pPE3yIbTaThI
OCBOCHMsI 00pa3oBaTEIbHON TMPOTpaMMBbI: JIMYHOCTHBIC, METANpPEIMETHBIE U
peIMEeTHBIC; yueOHO-METOINIECKOE 00eCIIeUeHHE.

Cpennee o01iee 00pa3oBaHNe B COBPEMEHHBIX YCJIOBUSX MPU3BAHO 00ECTICUUTh
(GYHKIMOHATBHYI0 TPaMOTHOCTh W CONMAIBHYIO aJanTalfio OOydJaroIuxcs Ha
OCHOBE MPUOOPETEHNS UMH KOMIIETCHTHOCTHOTO OTBITa B chepe ydeHUs, MO3HAHUS,
po(eCCHOHATEHO-TPYA0BOTO  BBIOOpA, JIMYHOCTHOTO  Pa3BUTHS, IICHHOCTHBIX
OpUEHTAIlMA M CMBICIIOTBOPUYECTBA. JTO TPEAONpeaeseT HalpaBICHHOCTh Ielien
oOydyeHuss Ha  (QOPMUPOBAHUE KOMIIETGHTHOW  JIMYHOCTH, CIOCOOHOM K
KU3ZHENICATEIIbHOCTH W CaMOOTPEIECICHUI0 B WH(OPMAIMOHHOM OOIIECTBE, SICHO
MPEICTABIISIONICH CBOM TOTCHIIMAIBHBIE BO3MOXXHOCTH, PECypChl U  CIOCOOBI
peanu3aiyy BEIOPaHHOTO KU3HEHHOTO My TH.

['maBHOW 1enb0 00pa3oBaHWs SBIAETCS pPa3BUTHE OOYYAIONMIETOCS Kak
KOMITETCHTHON JUYHOCTH ITyTEM BKJIIOUEHHUS €T0 B Pa3IMYHBIC BHIBI IIECHHOCTCH
YeJIOBEUECKON JCATCIIBHOCTH: yue0a, Mo3HaHUuEe, KOMMYHHKAITUS, TIPo(heCcCHOHATBHO-
TPYJIOBOM BBIOOp, JUYHOCTHOE CAMOPA3BHUTHE, IIEHHOCTHBIC OPHEHTAIIUHU, ITOMCK
CMBICJIOB JKM3HenesaTenbHOCTH. C 9TUX TO3WIUMH O00y4YyeHHE paccMaTpUBACTCS
HE TOJIBKO KAaK TMPOLIECC OBJAICHUS OIPEAECIEHHOM CYMMOM 3HAaHUM U CHUCTEMOM
COOTBETCTBYIOIIMX YMEHUH W HABBIKOB, HO M KaK IIPOIECC OBJIAJICHUS
KOMITETEHLIUSIMU. DTO ONPEIETUIO eI 00y4eHUs MaTeMaTHKe:

6 HanpaeIeHuu TUYHOCMHO20 PA38UMUS

— ¢opMupoBaHue MpeACTABJEHUI O MaTEMaTUKE KaK YacTH OOIICYETOBEYECKOM
KyJbTYPBI, O 3HAYMMOCTH MaTEMATUKH B PA3BUTHH IUBUIN3AIUA U COBPEMEHHOM
00IIIECTBE;



— Ppa3BUTHE JIOTUYECKOTO  MBIIUICHHS, TMPOCTPAHCTBEHHOTO  BOOOPaKEHMS,
QITOPUTMUYECKOW  KyJIbTYpbl, = KPUTHUYHOCTHM  MBIIUIEHUS Ha  ypPOBHE,
HeoOxoauMoM il Oyaymed  mpodecCHOHanbHOM — AESTeNbHOCTH, IS
MPOJIOJKEHUS 00pa30BaHuUs U caMOO0Opa30BaHusl; UHTEpECa K TBOPUECTBY;

— BOCIIMTAHWE CPEJACTBAMU MAaTEMaTHUKU KYJbTYpbl JUYHOCTH, MOHUMAHHUS
3HQUUMOCTH MaTeMaTUKU JJi HAyYHO-TEXHUYECKOIO MpOrpecca, OTHOIICHHS K
MaTeMaTHKE KaK YacTH OOIIEYEeIIOBEYECKOW KyJIbTYpbl 4Yepe3 3HAaKOMCTBO C
HMCTOPUEN MAaTeMaTHKH, 3BOJIIOLUEN MAaTeMaTHYECKUX HJIEH; KAQ4eCTB JIMYHOCTH,
00ECNeUnBAOIINUX  COIHAIBHYI0 MOOWJIBHOCTb, CHOCOOHOCTH MPUHUMATH
CaMOCTOATEIIbHBIE PEIIEHUS.

6 MemanpeomMemHoM HAnPae1eHuu

— (¢opMupoBaHMe NMpeACTABJIEHHII O MaTEMaTUKE KaK 00 YHUBEPCAJIbHOM SI3bIKE
HAyKH, CPEICTBE MOJICTUPOBAHMS SIBJIEHUN M NPOLECCOB; 00 MAEIX U METOAax
MaTEeMaTUKH;

— oBJajeHHe  OOUMMH  clOCOOAMH  HHTEJUIEKTyaJIbHOM  J€STEIbHOCTH,
XapaKTEPHBIMU JUIsI MAaTEMaTUKH M SBILSIIOLIMMUCA OCHOBOM II03HABaTEJIbHOM
KYJIBTYPbI, 3HAUUMOMH JIUIs pa3IM4HbIX cpep 4eT0BEeUECKOM AeATEeIbHOCTH.

6 npeOMemHoOM HanpPasieHuu

— OBJIaJleHHe MATeMAaTH4YeCKUMH 3HAHMAMM M YMEHMSAMM, HEOOXOIMMBIMU B
NOBCEAHEBHON  JKM3HU, JJs U3YYEHUS CMEXKHBIX E€CTECTBEHHOHAYYHBIX
JUCUUIUIMH Ha 0a30BOM YPOBHE U JAMCLMIUIMH MPO(PECCHOHATBHOTO LMKIA, JJIS
NPOJOJDKEHNS 00pa3oBaHUsl B 00dacTsIX, HE TpeOyoIMX YyriayOJaeHHOU
MaTEeMaTUYeCKOM MOATOTOBKH.

B conpepxanuu paboueil mporpaMMbl peaiu3yroTCsl aKTyaJlbHble B HACTOSIIEE
BpeMsi  KOMIIETEHTHOCTHBIH, JIMYHOCTHO-OPUEHTUPOBAHHBIA,  JIEATEIbHOCTHBIN
MOJIXO0/Ibl, KOTOPBIE OMPEACIIAIOT 3a1a4M 00yUeHUS:

— mnpuoOpeTreHHe 3HAHWI M YMEHMH U1 WCIOJB30BAHUS B IPAKTHUYECKOUN
NEATEIbHOCTH U ITOBCEHEBHOM KU3HU;

— oBJajeHHe  OOOOIIEHHBIMU  CTHOCOOAMHU  MBICIHUTENIBHONH,  TBOPYECKOM
JICATECIILHOCTEH;

— OCBOeHHMe KOMIIETEHTHOCTEH: y4eOHO-TI03HAaBAaTEIbHOW, KOMMYHHUKATHUBHOIA,
pedIIeKCUBHON, IMYHOCTHOTO Pa3BUTHSI, IEHHOCTHO-OPUEHTUPOBAHHOM.

Komnemenmnocmmuotii MOAXO ONpPENENsieT OCOOCHHOCTH MpPEeAbsIBICHUS
colepkanusi  oOpazoBaHMs, oOecreunBaroiiee (OPMUPOBAHUE PETYJSTUBHBIX,
y4eOHO-TI03HABATEIbHBIX U KOMMYHUKATUBHO-MH(POPMALIMOHHBIX KOMIIETEHIIHH.

JIuunocmnan opuenmayua oOpa3oBaTEIHLHOTO MPOLECCA BBISBIISAET IPUOPUTET
BOCIUTATENBHBIX M pa3BUBAOMIMX Ienerl o0ydeHus. CrnocoOHOCTh 00YyYarOIIMXCs
NOHUMAaTh TPUYMHBI U JIOTUKY pPa3BUTHUS MaTeMaTH4ecKuX mpoueccoB. Cucrema
y4eOHBbIX 3aHSATUH TMpHU3BaHA CIOCOOCTBOBATh PA3BUTHIO T'YMaHUTAPHOU KYJIbTYpPHI
O0y4aroluxcs, YCHJICHHUI0O MOTHBAIMM K COLIMATLHOMY MO3HAHUIO U TBOPYECTBY,
BOCIHUTAHUIO JIMYHOCTHO W OOIECTBEHHO BOCTPEOOBAHHBIX KAa4e€CTB, B TOM YHCIIE
IPaKJAHCTBEHHOCTH U TOJEPAHTHOCTH.



Jeamenvnocmuulil nooxoo OTPAKAET CTPATETUIO COBPEMEHHOM
00pa30BaTeNbHON MOIUTUKUA: HEOOXOAMMOCTh BOCIMTAHUS YEJIOBEK M TpakaHWHA,
CIIOCOOHOTO MHTErpUPOBATh COOCTBEHHBIC 3HAHUA W3 PA3JIMYHBIX 00JacTEel HayK B
COBPEMEHHOE OOIIEeCTBO, MMEIOUIETO IIEJIEBYI0 YCTAaHOBKY Ha COBEpIIECHCTBOBAHUE
sToro obmecrBa. Cuctema 3aHATUNA JOJKHA OBITH COPUEHTHUPOBAHA HE CTOJIBKO HA
nepesayy «roTOBBIX 3HAHUW», CKOJbKO Ha (OPMHUPOBAHHE AKTHUBHOM JIMYHOCTH,
MOTHUBHUPOBAHHOW K CamMO0OOpa30BaHUIO, O0JIaMAONICH JTOCTATOYHBIMU HaBBIKAMHU U
TICUXOJIOTUYECKAUMH YCTAHOBKAMHU K CaMOCTOSITEIbHOMY TTOMCKY, OTOOpY, aHAIHM3y U
WCITOJIb30BAHUIO WH(POPMAITHH.

B wmemix peamuzanuma  KOMREemeEeHMHOCMHO20 neOX00a  TPOrpaMmma
MpeaycMaTpuBaeT WCIOIB30BaHWE B 00pa30BaTEIBLHOM TIPOIECCE AKTHUBHBIX U
WHTEPAKTUBHBIX (POPM TMPOBEICHUS 3aHATHI (pa300p KOHKPETHBIX CHUTYaIluH,
MPAaKTUYECKUX 3aJaHUi, TPYNMOBBIX JUCKYCCMH M Jp.) B COYETAHUH C
BHEAyJAUTOPHON paboTtoit st QopmupoBaHusi u pa3utusa YY/, oOummx wu
poecCUOHANbHBIX KOMITETEHIINM 00YyYarouXCsl.

B paOoueli mnporpamme yueOHBI MaTepuan MpelIcTaBiIeH B  ¢opMme
4epelyOLIErocs pa3BepThIBaHNS OCHOBHBIX COJEPKATEIbHbIX JIMHHU:

— aneebpauveckas JAuMus, BKIIOYAIONIAs CHCTEMATU3AllMI0 CBEJIEHUH O 4HCIaX;
U3yYeHUE HOBBIX M O0O0OOIIEHHE paHee H3YYEHHBIX oOmnepanuii (BO3BEIECHHUE B
CTENE€Hb, M3BJICYEHUE KOPHS, JIOrapuMUpOBAHHE, CHUHYC, KOCHUHYC, TaHIEHC,
KOTaHI'€HC M OOpaTHbIE K HUM); U3yYEHUE HOBBIX BHJIOB UMCIIOBBIX BBIPKEHUN U
bopMys; COBEpPUICHCTBOBAHME MPAKTUUYECKUX HABBIKOB M  BBIYMCIHMTEIbHON
KyJbTYpbl, PacUIMPEHUE W COBEPILICHCTBOBAHME alreOpanyecKkoro amnmapara,
C()OPMUPOBAHHOTO B OCHOBHOM INIKOJE, W €ro MPUMEHEHHE K PELICHUIO
MaTeMaTUYECKUX U NPHUKIAJHBIX 3a1a4;

— meopemuKo-Q)YHKYUOHAbHASL ~ JUHUA,  BKIIOYAIOLAsh  CUCTEMATHU3alMI0 U
paclMpeHrue CBeACHU 0 (YHKLUHUSIX, COBEPIICHCTBOBAHUE IPAPUUECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMU HJESIMHM U METOJAMH MAaTE€MaTUYECKOro aHaiu3a B
oObeMe, TO3BOJISIONIEM UCCIENOBAaTh JJeMEHTapHble (QYHKIMM U pelaTh
pocTelie reoMeTpudeckue, (U3nUecKue 1 Apyrue NpukiaaHble 3a1a4u;

— JUHUA YPAGHEHUUl U HepageHcme, OCHOBAaHHAs Ha IOCTPOEHUU U MCCIIEIOBAHUU
MaTeMaTHYECKUX MOJeNiel, MepeceKaromascs ¢ anreOpanyeckoil U TEOpEeTHUKO-
(GYHKIIMOHAIBHOW JMHUSAMH M BKIIOYAIOIIasl pPa3BUTHE M COBEPIICHCTBOBAHUE
TEXHHUKH anreOpanyeckux MmpeoOdpa3oBaHUN AJIs peUICHUs] YpaBHEHU, HEPABEHCTB
U cucreM; (QOpMHUpPOBAHUE CIOCOOHOCTH CTPOUTH M HCCIEAOBATH MpPOCTEHIINE
MaTeMaTUYECKHe MOJEII NP PEIICHUH NPUKIAJAHBIX 33/1a4, 3a7a4 U3 CMEKHBIX U
CHELUATbHBIX JUCLMIUINH;

— eeomempuueckas — AuHUA,  BKIIOYAIOIIAsl  HAIVISIAHBIE — NPEACTABICHUS O
IPOCTPAHCTBEHHBIX (PUTYpax U U3yUYEHUE UX CBOWCTB, (POPMUPOBAHUE U Pa3BUTUE
IPOCTPAHCTBEHHOTO  BOOOPAKEHUS, PA3BUTHE CIOCOOOB  IE€OMETPUYECKHUX
U3MEPEHUM, KOOPAMHATHOTO M  BEKTOPHOIO  METOAOB  JUIA  PELUEHUS

MAaTCMAaTUICCKUX U IPHUKIIAJIHBIX 3a1a4;
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— cmoxacmuyeckas JuHus, OCHOBaHHAash Ha pPAa3BUTUU KOMOMHATOPHBIX YMEHH,
MPEICTaBICHUM 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAaIOIIEr0 MHUpA.

Pa3BuTHe coaepkaTenbHbIX JHMHHUM COMPOBOXKAACTCS COBEPIICHCTBOBAHUEM
WHTEJUIEKTYaJIbHBIX U PEUYEBBIX YMEHUI MyTeM 00OTaleH!s] MAaTEMAaTUYECKOTO S3bIKa,
Pa3BUTHS JIOTUYECKOTO MBIIIJICHUS.

Marematuka SABJIACTCS byHIaMeHTaIbHON 00111e00pazoBaTenbHON
JUCHUIUIMHOM  CO  CIIOKHUBIIUMCSL  YCTOMYMBBIM  COJIEp)KaHHMEM W OOIIMMHU
TpeOOBaHUSIMHU K TMOATOTOBKE OoOydwarommxcs. Peamuzarust oOmmx meneid u3ydeHus
MaTEeMaTHKU TPAJAULMOHHO (POPMHUPYETCS B UETHIPEX HAIPABICHUAX — METOJUYECKOE
(oOmee mpexacrtaBiaeHue 00 HUAEAX M METOJAaX MaTEMAaTHUKH), HUHTEIUICKTYaJIbHOE
pa3BUTHE, YTHINTAPHO-TIPAarMaTUYECKOE HallpaBjieHUuE (OBIAJCHUE HEOOXOAUMBIMU
KOHKPETHBIMU 3HAHUSIMU M YMEHUSIMH) U BOCIIUTATEIbHOE BO3ECHCTBUE.

llpogunuzayus neneil MaTeMaTuuecKoro o0pa3oBaHus OTPAKAETCs Ha BHIOOpE
NPUOPUTETOB B OpraHU3alMM Yy4eOHOW JesTenbHOCTH oOywaromuxcs. s
TYMaHUTapHOTO Mpoduist 0oJiee XapaKTEPHBIM SIBIISIETCS YCUIIEHHE OOIIEKYIbTYPHOU
COCTaBJISIIOLIEH Kypca ¢ OpHEHTaluell Ha BU3yalbHO-00pa3HbId U JOTMYECKUM CTHIIN
y4eOHOM paOOTHI.

Metoauueckoli OCOOEHHOCTBIO H3JIOKEHUS y4eOHOro marepuana SBISETCS
ornopa Ha JKA3HEHHBIM ONBIT M HMHTYyUUMIO. JIIsl pas3bsICHEHUs CoOJepKaHUs
OPUMEHSIOTCS TpadUyeckue M TEeOMETPUYECKUE HHTEpIpeTalui H3y4aeMbIX
MaTeMaTUYeCKUX MOHATUN U (akToB. OCHOBHOM acleKT jenaeTcss Ha PopMHUpOBaHUE
YMEHUN NPUMEHATh U3YYEHHbIE (DAKTHI B MPOCTEHIINX CITydasix.

B opranusamuum y4eOHOro Impolecca BaXKHYIO pPOJb HrparoT 3anadd. B
OOy4YeHHH MaTeMaTUKE OHHU SBISAIOTCS W LENbl0, W CPEACTBOM OOy4YEeHHS H
MaTeMaTuyeckoro pasButud. Ilpu pemeHun 3amay  oOydwaromuecs MOTYT
MOJIb30BaThCs TabmuuaMu ¢ (GopmMyjlaMyd U JPYTUMHU CIPABOYHBIMH MaTEpHaTIAMH.
DTO CcHocoOCTBYET HOpMAaJIM3allMM Harpy3Kd oOOydarommxcs, OOeCleuyuBaeT uX
NOCUJIbHOU paboTON U GOPMUPYET Y HUX MOJIOKUTEIBHOE OTHOIIEHUE K yueoe.

BaxxHpiM yclioBHEM NpaBUJIBHOM OpraHU3alliy Y4eOHOro mpolecca sBISeTCs
BBIOOD IpernojaBaTesieM PallMOHAIBHON CHCTEMbl METOI0B U MPUEMOB O0yUYeHUS, €€
ONTHUMM3aLMA C YYETOM YpPOBHA MAaTEMAaTHYE€CKOW MOATOTOBKH, PAa3BUTHS
o0IIeyuyeOHbIX yYMEHHI OO0ydYarommxcs, CHEMuUKN penraeMbiX 00pa3oBaTebHbBIX
3a11ay.

OcHoBHasgs QopMa MNPOBEACHUS B3AHITHH — KOMOUHUPOBAHHbIU YPOK. ITO
OOyCJIOBJIEHO TE€M, 4YTO MOYTH KaXJ0€ 3aHATHE NpearnoiaraeT M3y4deHHe HOBOTO
Marepuana, a Jo00i TeopeTHUecKHil Marepuan Kypca TpedyeT oOTpabOTKu H
3aKpermJIeHUs], KOTOPOE OCYUIECTBIISIETCS B MIPOLIECCE PEUICHUs 3a/1ay.

YacTUYHO UCHOJIB3YIOTCS TEXHOJOTUU: 0OyuYeHue HA OCHO8e peuileHus 3a0ad,
00yueHUe Ha OCHOBE CXeMamu4ecKux U 3HaKogvlx mooeel, npooiemHoe 06yyeHue.

KoHuenrtyanbHbI€ MOJIOKEHUS JAHHBIX TEXHOJIOTU:

— JIMYHOCTHBIM NOJIXOJI, NEJArOoruKa ycrexa, neJaroruka CoTpyJHU4eCTBa;



— 00yuaTh MaTeMaTHKe O3HAYaeT 00ydaTh pEUICHUIO 3aa4, 00y4yaTh PEIICHUIO 3a1a4
O3HaYaeT 00y4yaTh yMEHUSIM TUIIU3AIMU U YMEHUSAM peliaTh TUIIOBBIC 3a/1a4u;
— OpraHuyecKkas CBsI3b MHAUBUAYAJIbHOW U KOJJICKTUBHOMN JESTEIbHOCTH.

IIpn n3ydyeHuM KaXXA0W TEMBbI B PAMKAX JAHHOW TEXHOJOTHHM HMCIOJIB3YIOTCS
VPOKU-TeKyuu, YpOKU-peuweHus «KIouesbix 3a0ayy, YPOKU-8blpaboOmKu cnocooa
oelicmeus.

OcHOBOI1 1enenonaranust SBIASETCS OOHOBJIEHWE TPEOOBAHMI K YPOBHIO
MOJITOTOBKK OOYYaIOIUXCS B CUCTEME €CTECTBEHHO-MAaTEMaTHUYECKOr0 00pa30BaHMs,
OTpaxarollee Mepexo/i OT CYMMBI «IIPEIMETHBIX PE3YJIbTATOB» K MEKIPEIMETHBIM U
WHTETPAaTUBHBIM  pe3yibTataM. Takue  pe3yiapTaThl  MPEACTABISIOT  COOOM
0000IIIeHHbIE CHOCOOBI  JEATEIBHOCTH, KOTOpPbIE OTpa)xaroT CcHeuu@uky He
OTIEJIbHBIX MpPEIMETOB, a CTyleHel oouiero oOpa3zoBaHus. B rocymapcTBeHHOM
CTaHJapTe OHU 3a(UKCUPOBAHBI KaK oOwjue yueOHvle YMeHUs, HABbIKU U CHOCOObI
yenoeeueckou 0esamenbHoCmuy, YTO TPEANOoJiaraeT IOBBIIIEHHOE BHHMAaHHUE K
Pa3BUTHIO MEXIIPEIMETHBIX CBSA3EH MaTEMaTHKU.

YueOHbIll TpollecC TMEPEOPUEHTUPOBAH HA  JIOCTUIXKEHUE KOHKPETHBIX
pe3ynbTaToB B BUJE CHOPMUPOBAHHBIX YMEHHMII M HaBBIKOB OOydYaroumuxcs,
00O0OILIEHHBIX CIOCOOOB NEATEIbHOCTH. DOPMHUPOBAHUE IEIOCTHBIX MPEICTaBICHUN
O MaTeMaTukKe OyJeT OCYIIECTBIATHCS B XOJE TBOPYECKOW JEATENBHOCTU
OoOy4JaronmMxcss Ha OCHOBE JIMYHOCTHOTO OCMBICIICHUSI MAaTeMaTHYeCKHX (aKkTOB U
apieHuit. Oco0oe BHUMaHHE yIEIISIeTCSs MO3HABATEILHOM aKTUBHOCTH O0Yy4YaroIIuXxcs,
WX MOTUBUPOBAHHOCTH K CAMOCTOSITEIIbHON y4eOHOM paboTe.

[Ipy BBINOJIHEHWH TBOPYECKUX paboT (GopMHUpPYETCs] yMEHUE ONpeAeaTh
aJIeKBaTHBIE CIIOCOOBI pelIeHUsl y4eOHOM 3a7aul Ha OCHOBE 3aJaHHBIX AJITOPUTMOB,
KOMOMHHMpPOBAaTb HW3BECTHBIE AJITOPUTMBI  AESITENBHOCTH B  CUTyalMsX, He
IPEANOJIAraloiuX CTaHAAPTHOTO NPHUMEHEHHS OJHOTO M3 HHUX, MOTHBUPOBAHHO
OTKa3bIBaThCs OT 00paslia AesTEIbHOCTH, UCKATh OPUTHMHAIIBHBIE PEILICHUSI.

OOyuarompecs  JOKHBI — MpuoOpecTd  yMeHHsT 10  (OPMHPOBAHHIO
COOCTBEHHOI'O0 aJropuTMa peuieHus MO3HaBaTeIbHBIX 3a1ad: (QopMyJIHpOBaTh
npobsieMy W 1M CBOEH paloThl, ONMPEACNATh aJeKBaTHBIE CHOCOOBI M METOJIbI
pelieHust 3aJa4yu, MPOTHO3UPOBATh OKUIAEMBIN pe3yJbTaT M COIMOCTABISATh €ro C
COOCTBEHHBIMU MAaTEMATUYECKUMU 3HAHUSMH.

PabGouass nporpamma y4deOHOM  AuCHUIUIMHBL  «MaTeMaTuka»  MOXKET
pealin30BbIBAThCS C MPUMEHEHHEM JJIEKTPOHHOrO OOYy4YeHHS U AMCTAaHLMOHHBIX
0o0pa30BaTeNbHBIX TEXHOJOTHMM B (opMmMaTe JNEKTPOHHBIX JIEKIUH, BUIEO-
KOH(EpEeHLIUH, BBIMOIHEHHS 33JaHUN, pa3MEIIEHHBIX Ha MOopTajie AUCTaHLHUOHHOTO
OOy4YeHHMS KOJIIEKA.



IInanupyemble pe3ybTaThl OCBOCHHS YUCOHOM UCHMIIIHHbI

TpeOoBaHus K pe3yjabTaTamM 0CBOEHHSI Y4e€0OHOM JUCHUIINHBI
«MaTeMaTuKa»

Tpebosanus K TUYHOCHIHBIM DeE3YTbMAMAM O0C80EHUs YYeOHOU OUCYUNIUHBL,
BKJIFOYAIOIIMM TOTOBHOCTh M CIIOCOOHOCTh OOYYAIONIUXCS K CaMOPa3BUTHIO H
JUYHOCTHOMY CaMOOIIPEACICHHIO, CHOPMUPOBAHHOCTh UX MOTHUBAIIUU K OOYUCHUIO U
I[eJICHANIPABIICHHOW  TIO3HABAaTEJIBHOW  JCATEIBHOCTH,  CHUCTEMBI  3HAYUMBIX
COIMAJIBHBIX ¥ MEXKJIMYHOCTHBIX OTHOIICHHM, IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
OTpaXaloMUX  JIMYHOCTHBIC W  TPAKITAHCKHE TO3UIUH B  JEATEIHHOCTH,
MIPaBOCO3HAHUE, IKOJOTHIECCKYIO KYIbTYPYy, CIIOCOOHOCTh CTaBUTH M M CTPOUTH
JKU3HEHHBIE TIUIaHbl, CHOCOOHOCTh K OCO3HAHUIO POCCHICKOW TpPakIaHCKOMN
UJICHTUYHOCTHU B MOJIUKYJIBTYPHOM COITMYME.

Jluunocmmuuie pezyibmamot 0c60eHUA YUEOHOU OUCUUNTIUHDBL:

— cOpMHUPOBAHHOCTH MPEACTABICHUM O MAaTEMaTUKE KaK YHUBEPCAJIbHOM S3bIKE
HAyKH, CPEJICTBE MOJCIUPOBAHUS SIBICHUW U TPOIECCOB, HJEIX U METOJax
MaTEeMaTHKH;

— MOHMMAHHWE 3HAYMMOCTH MAaTEMaTUKH [JIi HAyYHO-TEXHHYECKOTO IMporpecca,
c(hOpPMHPOBAHHOCTh OTHOIINEHUS K MaTEMaTHUKE KaK K 9acTH OOIIEYEIIOBEYECKON
KyJIbTYphl UYEpe3 3HAKOMCTBO C HCTOpHEH pPa3BUTHS MaTEMaTHKH, DBOJIOIHACH
MaTeMaTUYECKUX HJICH;

— pa3BUTHE  JIOTUYECKOTO  MBIIUICHHS, TPOCTPAHCTBEHHOTO  BOOOpPaKEHUS,
AITOPUTMHUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIICHUS HA YPOBHE, HEOOXOUMOM
U1 Oyaymien mpodeccunoHanbHOM EeITeIbHOCTH, JJIS TIPOIOJDKEHUST 00pa30BaHUs
U caMO00Opa30BaHMS;

— OBJIQJICHUE MATEMATHYECKUMH 3HAHUSAMH H YMCHHUSAMH, HEOOXOAWUMBIMH B
MTOBCEHEBHOM KU3HU, JJIsl OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JTUCIUIUIAH
U JUCIUIUIMH TPO(PECCHOHAIBHOTO IIWKIIA, IS TOJy4eHHUs OOpa3oBaHHUS B
o0nacTax, He TPeOYyIOMHMX YIIIyOJIeHHOM MaTeMaTHUYeCKON OArOTOBKHY;

— TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
NPOTSDKEHUM BCEH  KU3HM, CO3HATENIbHOE OTHOIICHHWE K  HEMPEPHIBHOMY
0o0pa30BaHUIO KaK YCJIOBHIO YCIEUTHOW MpOo(ecCHOHAIBHOW M OOIIECTBEHHOMN
NEeATEITbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM M OTBETCTBEHHOMU
NEeATEITbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYIHHYECTBY CO CBEPCTHHUKAMH B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-MCCIIEIOBATEIBCKOM,
MPOCKTHOM U APYTUX BUAX ACSITEIBHOCTH;

— OTHOIIIEHHE K MPO(PECCHOHATLHON IEATETHPHOCTH KaK BO3MOXKHOCTH YYacTHsSI B
pEelIeHUN JIMYHBIX, OOLIECTBEHHBIX, TOCYAApCTBEHHBIX, OOIICHAIIMOHATBHBIX
npobJieM.



Tpebosanus Kk MmemanpeoMemHbIM Dpe3)yIbMmamam OCBOeHUsl YUeOHOU
OUCYUNIUHbI, BKIIOYAIOIIMM OCBOCHHbBIE O0YYaIOIUMUC MEKIPEAMETHbIC MOHSITHS
U yHHUBEpCAJbHbIE y4yeOHble JIeWCTBUSI  (PEryJsTUBHBIC, IO3HaBaTEIbHbBIE,
KOMMYHUKATHBHBIE), CIOCOOHOCTh MX HCIOJb30BaHUS B [O3HABaTEIbHOU U
COIIMAJIbHON TMPAKTUKE, CAaMOCTOSITEJIbHOCTh B IJIAHUPOBAHMM W OCYLIECTBICHUH
y4eOHOHN JeATEeTbHOCTH U OpraHu3alii y4eOHOTO COTPYJHUYECTBA C IeJaroraMu u
CBEPCTHUKAMH, CIOCOOHOCTh K IOCTPOCHHUIO WHAMBUAYAJIbHON 00pa3oBaTeIbHON
TPACKTOPUH, BIAJCHUE HaBBIKAMH Yy4e€OHO-HMCCIEOBATEIIbCKON, TPOCKTHOW W
COLIMAJIbHOM JAECATEIBHOCTH.

MemanpeomemHmbie pe3ynomamosl 0C60CHUS YUEeOHOU OUCUUNIUHDL:

— YMEHHE CaMOCTOATENIBHO OIpPEAENATh LEIN JEATEIbHOCTH W COCTABIISTH ILJIAHBI
NEATEIbHOCTH; CaMOCTOSATEJIEHO OCYILIECTBIISITD, KOHTPOJHMPOBATh U
KOPPEKTUPOBATh JIEATEIBHOCTh; HCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTUKEHHUSI TIOCTABJICHHBIX LEJIEed W peanu3allud IUIaHOB JEATENIbHOCTH;
BBIOMPATH YCIEIIHBIC CTPATETUH B PA3JIMYHBIX CUTYAIIHUX;

— YMEHHE MPOJYKTUBHO OOILATHCA M B3aMMOJEWCTBOBATH B IPOLIECCE COBMECTHOM
NEeATEIbHOCTH, YYUTBhIBaTh MO3UWLMU JIPYTUX YYACTHUKOB  JEATEIbHOCTH,
adPexTUBHO pazpeniaTh KOHPIUKTHI;

— BJIaJICHUE HABBIKAMH I103HABATEJIBHOW, Y4E€OHO-HCCIEN0BATENBCKON U MPOEKTHOM
NESTEIbHOCTH, HaBbIKAMH pa3pelieHusi npoljeM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEJIBHOMY MOMCKY METOJIOB PELIECHUS NMPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSATEIbHON MH(POPMALIMOHHO-TIO3HABATEIIbHOM
NEeATEIbHOCTH, BKJIIOYAsh YMEHUE OPUEHTHUPOBATHCA B PA3NMUYHBIX HMCTOYHUKAX
uHpopMalu, KPUTUYECKU OIIEHWBATh U HWHTEPIPETUPOBATH HH(POpPMAIIHIO,
MOJIy4aeMYIO U3 Pa3IMYHbIX HCTOYHUKOB;

— BJIAJICHUE SI3bIKOBBIMM CPEICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO H3Jararhb
CBOIO TOYKY 3PEHHSI, UCIIOIb30BATh aICKBAaTHBIE A3BIKOBBIE CPEJICTBA;

— BJIaJICHWE HaBBIKAMHU TO3HABATENHHON peIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JIEUCTBUM M MBICIMTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUIL
CBOEr0 3HAHMSI M HE3HAHWS, HOBBIX MO3HABATEIBHBIX 3aJa4 M CPEICTB I UX
JOCTHKEHUS,;

— LIEJIEYCTPEMJIEHHOCTh B TOMCKAaX U TMPUHATUU PEUICHUH, COOOpa3UTENbHOCTh U
UHTYMIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX  MPEACTABICHUM; CIIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TapMOHUIO MUPA.

Tpebosanusi Kk nPpeOMEMHBIM De3yIbMAMAM 0CB0EHUsL YUEOHOU OUCYUNTIUHDYL,
BKJIFOYAIOLUM OCBOCHHBIE OOYyYaroIIMMHCA B XOJ€ H3yUEHHUs Y4eOHOro mnpeamera
yMEHHUsI, celupuiecke g JAaHHON NMPEeAMETHON 00JacTH, BUIBI ACSITEILHOCTU TIO
MOJyYE€HUIO HOBOTO 3HAHUA B paMKax Y4eOHOro IMpeaMeTa, €ro npeoOpa3oBaHUIO U
NPUMEHEHHUIO B yUE€OHBIX, YYEOHO-TIPOEKTHBIX U COIMAIIbLHO-TIPOCKTHBIX CUTYaIUsX,
¢bopMUpOBaHHE HAYYHOTO THIIAa MBIIUICHUS, BIIAJCHHE HAYyYHOM TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUAMU, METOJAMHU U PUEMAMU.



Ilpeomemmnuie pe3ynomamal 0ceoenusn 6a308020 Kypca y4eOHou OUCYUNTIUHDL:

c(OPMUPOBAHHOCTH MPEIICTABICHUA O MATEMATHKE KaK YaCTH MUPOBOU KYJIbTYpHI
U 0 MECTe MaTeMaTHUK{d B COBPEMEHHOH IUBUIIM3AIMHU, O CIIOCOOAaX OMUCAHUS Ha
MaTEeMaTHYECKOM SI3bIKE SIBJICHHI PEaIbHOTO MHPA,;
cOPMHPOBAHHOCTh TIPEACTABICHHA O MATEMATHUYECKUX TMMOHATHAX KaK O
BOKHEUIITUX MATEMAaTHYECKUX MOJICTISX, TMO3BOJIIONINX OMUCHIBATH W H3y4aTh
pa3Hble TIPOILECCHI W SBJCHUS; IMOHUMAaHHWE BO3MOXKHOCTH aKCHOMATHYECKOTO
MOCTPOCHUS MAaTEMAaTUYECKUX TEOPHUIA;
BJIQJICHHE METOJaMH JOKa3aTeJbCTB W alTOPUTMAaMH pEIICHUS; yMEHHE HX
PUMEHSTb, IPOBOINUTH JOKAa3aTEIbHbBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1aY;
BJIaJICHUE CTaHIaPTHBIMU MPHUEMaMU PEIICHHS pAIMOHATBHBIX ¥ UPPAIIMOHATBHBIX,
MTOKA3aTeNIbHBIX, CTCTICHHBIX, TPUTOHOMETPUUYECKIX YPAaBHCHHH M HEPaBEHCTB, WX
CHUCTEM; HCIIOJb30BAaHUE TOTOBBIX KOMIIBIOTCPHBIX MPOTpaMM, B TOM YHCIE IS
MOVCKA MTyTH PENICHUS U WUTIOCTPAIINH PEIICHNUS YPAaBHCHU U HEPaBEHCTB;
c(hOpPMHPOBAHHOCTh TPEACTABICHHH OO0 OCHOBHBIX IMOHSATHUSX MaTEMAaTHYECKOTO
aHaiM3a M WX CBOMCTBaxX, BIAJCHUE YMEHUEM XapaKTepU30BaTh IMOBEJCHUE
GyHKUIMNA, HMCHOIB30BAHME TOJYYCHHBIX 3HAHWUM JUIsl OMNHCAaHWUS M aHalIu3a
peabHBIX 3aBUCUMOCTEH;
BJIAJICHUE OCHOBHBIMU TMOHATUSIMH O TIUIOCKMX W  MPOCTPAHCTBEHHBIX
TEOMETPUUYECKHUX (DUTypax, MX OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTh YMEHUS
pacmo3HaBaTh reoMeTpHuecKre (GUTYpPhI Ha dYepTekax, MOACISIX W B peaIbHOM
MUpE; TPUMEHEHUE M3YYCHHBIX CBOWCTB T€OMETPUYCCKUX (GUTYP U GOPMYN s
pEIICHHS TEOMETPUYECKUX 3a/1a4 1 33/1a4 C MPAKTUICCKUM COJICPKAHUEM;
cOpPMHPOBAHHOCTh TPEACTABICHUN O TIpoleccax | SABICHUAX, HWMEIOIINX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaTbHOM MHpE,
OCHOBHBIX TOHSITUSAX DJEMEHTAPHOW TEOPUM BEPOSATHOCTH; YMEHHH HaxXOJIUThb U
OIICHMBATh BEPOSTHOCTH HACTYIUICHHS COOBITHUM B MPOCTEHIINX MPAKTUYECKUX
CUTYaIlUsIX 1 OCHOBHBIC XapaAKTEPUCTUKHU CIIyYalHBIX BETUYHH;
BJIAJICHUE HABBIKAMHU WCIIOJB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTpamMM TIpH
pEIICHNN 3a/ad.

JlanHast pabouass nmporpamMma crocoOcTByeT (OPMHUPOBAHHIO  OOUIHUX

KOMIIeTCHLINH!
OK 1. TloHuMarh CyIIHOCTh U COLMAJIBbHYI0 3HAYUMOCTb CBOeH Oynymiei

npodeccuu, MpoSIBIISATh K HEW YCTOWYNUBBIA HHTEPEC.

OK 3. Pemarp mnpoOseMbl, OLEHUBATH PUCKHM M TPUHUMATH pEHICHUS B

HECTAHJAPTHBIX CUTyalusX.

OK 4. OcyuiecTBisTh MOUCK U HUCIOJIb30BaHUE HMHQPOpMALUK, HEOOXOIUMOM st

s pexTuBHOTO BBITTOJTHEHUS poQeCcCHOHATIBHBIX 3a1ad,
po(heCCUOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHS.

OK 5. MHcnonws3oBarh  HMHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTUHU B

npodeccoHanbHOMN 1eITeTbHOCTH.
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OK 6. Paborarh B KOJUIGKTUBE M B KOMaHJie, 3OPEKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIIIMHU.

OK 7. CraButh LIENIH, MOTHBHPOBATh NESITENBHOCTD IO TYMHEHHBIX,
OpraHU30BBIBATH M KOHTPOJMPOBATH HMX pabOTy ¢ TPHUHATHEM Ha ceOs
OTBETCTBEHHOCTH 3a PE3yJbTaT BHITIOJHCHUS 3aJaHHH.

Kosm4yecTBO 4acoB Ha 0cBOeHMe padoyeil MPorpaMMbl Y4eOHOM TUCHMILIMHBI

Jis  crenuanbHOCTEH  cpeqHero  Ipo(eCCHOHATBHOTO  00pa3oBaHUs
TYMaHUTapHOTO Tpoduias JUCHHMIUIMHA UW3ydaeTcs Ha 0a30BOM  ypOBHE.
MakcumanbHas ydeOHas Harpyska oOydwarolierocs cocraBisier 232 4aca, B TOM
qHCIIe:

— o0s3aTenbHas ayauTopHas yaeOHas Harpy3ka — 156 gacos;

— camocTosTeapHas paboTa — 76 Jacos.

O0beM yueOHOM JMCHMILIMHBI M BUABI Y4e0HO0# padoThI

Buo yueonoit pabomut Qo0vem uacos
MakcumasbHas yueOHasi Harpy3ka (Bcero) 232
Oo0s13aTeIbHAS ayAUTOPHAs y4eOHAasi HArPY3Ka (BcCero) 156

B TOM YHCJIE:

KOHTPOJIbHBIE paOOThI 8
CamocrosiTesibHasi padora o0y4arierocs (Bcero) 76
IIpome:kyTOYHAs aTTeCTANMS — 9K3AMEH
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TemaTuuyeckoe NJIAHUPOBAHUE,
B TOM 4MCJIe C y4eTOM padoyeid MpOrpaMMbl BOCIIUTAHUS

MakcumanbHast KOJTHHECTBO Ay HTOPHBIX HACOB Peamarym CamocrostTesb
Ne Havvenosanvie ydeOHast BOCIIUTATEIIEHOTO Hasl
pa3aeroB U TeM Harpyska, Beezo Jlexuut Tpaxmueckue | Kormpomshoie TIOTEHLMATA YpOKa (BUIBI K pabota
(ac.) SaHsmusl pabomel (hOpMBI JICSTTEIBHOCTH) (ac.)
1. | Pazgen|l. BBenenme 5 4 1 2 1 [Toxroroska u 1
1.1 Bsenenwe. [ToBropenue. 3amuTa pedeparoB u
BxomHOM KOHTPOJTE. OKJIaJOB
Huckyccns
2. | Paznen 2. UmcnoBbie pyHKIIUH 13 8 4 4 IToaroroBka u 5
2.1. Yucnosble PyHKIIHL. 3amrTa pedeparoB u
JTOKJIaJIOB.
Huckyccns
3. | Paznen 3. Tpuronomerpus 36 24 10 13 1 HaGmronenue 3a 12
3.1 TpuroHomerpryeckue QpyHKIHH. JIESITENIbHOCTBIO
3.2 TlpeoOpa3oBaHKe TPHTOHOMETPUUECKUX nejarora,
BBIPOKECHUIA.. 00BsICHEHHE
3.3 TpuroHOMeTpHYECKIE YPABHEHHISL. HAOII0TaEMBIX
SIBJICHU I
4. | Paznen 4. IlpomsBognasi GpyHKIHH 26 18 8 9 1 Amnanus rpaukos, 8
4.1 TlpowsBomHast QyHKIIH. TabIHIl, CXeM
4.2 TlpumeHeHuE MPOU3BOIHOM. OOmbsicHeHHE
HaO0JTI0JaeMBIX
SABJICHUN
5. | Paznen 5. IlapanieibHOCTH H 24 16 8 7 1 HaoOmroneunune 3a 8
NepneHANKYJ/JISIPHOCTh B POCTPAHCTBE JeATEIbHOCTBIO
5.1 Hauarna crepeomeTpun. rejarora,
5.2 ITapayuiebHOCTb B IPOCTPAHCTBE. 00BsICHEHUE
5.3 IlepneHMKyISIpHOCTD B IPOCTPAHCTRE. HaO0JTI0TaeMbIX
SIBJIEHUM.

OT160p u cpaBHEHHE
Mmarepuana 1o
HECKOJBbKUM




HCTOYHUKAM
Pemenne TekCTOBBIX
KOJIMYECTBEHHBIX U

KauyeCTBEHHBIX 3a71a4

6. | Pa3nen 6. MHOrorpaHHMKH M TeJjia 32 22 10 11 MonenupoBaHue u 10
BpaleHusI KOHCTPYHUPOBAHHE
6.1 MHororpaHHUKH. AHanm3 NpoayKTOB
6.2 Tena BpalreHusL. NeATEeTbHOCTH
JICKYCCHSI
7. | Paznen 7. KoopamHaThbl 4 BEKTOPHI 10 6 2 4 HaOmronenue 3a 4
7.1 KoopmHaTbI ¥ BEKTOPBL JeSITeIIbHOCTBIO
nejarora,
00BsICHEHHE
Ha0JII0JaeMbIX
SIBJICHUU
8. | Paznen 8. CrenenHasi, moKa3aTejJbLHasN 36 26 10 15 BriBoa u 10
u Jorapumudeckasi QyHKIUA JI0Ka3aTeIbCTBO
8.1 Crenenn u kopuu. CreneHHast (PyHKIIHIS. bopmyn
8.2 TlokazarespHast U jiorapudmuyecKas Huckyccus
yHKIm.
9. | Paznen 9. KomoOmnaropuka, 16 10 4 5 Pemenne TekcToBBIX 6
CTATHCTHKA U TEOPHs BEPOSITHOCTEH KOJIMYECTBEHHBIX U
9.1 DrnemeHTBI MaTEMATUYECKOM CTATHCTHKH. Ka4eCTBEHHBIX 33]1a4
9.2 DrneMeHThI KOMOMHATOPHKH. AHanm3
9.3 DrieMeHTBI TEOPHUH BEPOSITHOCTEH. poOJIEeMHBIX
CUTYyalHil
Huckyccus
10. | Pa3men 10. YpaBHeHHUsI U HEPABEHCTBA. 18 14 4 9 AHanu3 popMy 4
10.1 VYpaBHeHUS U HEpaBEHCTBA. Juckyccust
11. | Pa3nen 11. IloBTOpeHwme. 16 8 0 8 CucreMaTuzanus 8
11.1 Tloropenme. Pemenue 3amay. y4eOHOro Marepuaia
232 156 61 87 0 76

Hmozo no oucuuniune
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COJEPKAHME YUEBHOW JUCHMILIAHBI

HaumenoBanue
pa3iesioB U TeM

Conep:xanue yueOHOro MarepuaJa,
KOHTPOJIbHBbIE Pa00ThI M CAMOCTOSAITE/IbHAS padoTa 00y4aIMuXCs

1

2

Pa3znen 1. BBenenme

(5/411)

Tema 1.1.

Beenenue.
IToBTrOpenue. BxoaHou
KOHTPOJIb.

Cooeporcanue:

Poinie MmatemaTuku B xu3HH oOmiectBa. Llenu u 3amaun n3ydeHus
MaTEMaTHKHU B YUPEKIACHHUSIX CPEIHEr0 MPOoheCCHOHATHLHOTO
obpasoBanus. Poisb guciummabel MaremaTrka B poQecCHOHaTbHOM
CTaHOBJICHUHU TIe/Iarora.

IToBTOpEHNE OCHOBHBIX BOIIPOCOB 33 KyPC OCHOBHOM IIKOJIBI.

Ilpakmuueckue 3anamus .
e Pemenwne 3agau.

Camocmoamenvhnan paboma:
e Coobuienue «PoJjib MATEMATUKU B YKA3HU OOILIECTBAY.

Konmponw 3nanuii, ymenuii u HagvlKkog:
e KonrponbHas pabora 3a KypC OCHOBHOHM IIKOJbI (BXOJIHOM

KOHTPOJIb).
Paznen 2. YuciaoBblie GyHKIHH (13/8/5)
Tema 2.1. Cooeporcanue:

YucnoBsle GyHKINN

Pazputue nonsatus o yucie. OnpeaeneHue YUCIOBON GyHKIUHN U
crocoOb! ee 3a1anus. CBoicTBa QYHKIUH.

Ilpakmuueckue 3anamus .
e Pemenne 3agau.

Camocmoamenvnan paboma:
o (CooOmenue «McTopus pa3BUTHS TOHATHS YHCIIay.
e Pemienue 3amay.

Konmponw 3nanuii, ymenuii u Hagvlkog:
e IIpakTnueckas padora.

Pa3nea 3. Tpuronomerpus

(36/24/12)

Tema 3.1.
Tpuronomerpuueckue

GbyHKIMM.

Cooeporcanue:

Uucnosast OKpyKHOCTb. UHCIIOBast OKPY>KHOCTb Ha KOOPJAMHATHON
mockocTd. CHHYC ¥ KOCUHYC. TaHr€HC U KOTaHT€HC.
Tpuronomerpruyeckue GyHKIIMHU YUCIOBOTO apryMeHTa.
Tpuronomerpuueckre GyHKIUHU YTIOBOTO apryMEHTa.

DopMyIIbl TPUBEACHUS.

@yskumu y = Sin X 1 Y = COS X, UX CBOWCTBA U rpaduku. [lepuoanvaHoCTh
byHKImid Y = Sin X u 'y = oS X. dynkuuu y = tg X, y = Ctg X, uX CBOHCTBa
U rpadukH.

Ilpaxkmuueckue 3anamus’.
e Pemenune 3agau.

Camocmoamenvhnas paboma:
e (Coobmenune «McTopus TPUTOHOMETPHUH U €€ POJIb B H3YUCHUH
€CTECTBEHHO-MAaTeMaTUYECKUX HAYKY.
e [Ipaktuyeckas padora «I paduku TPUTOHOMETPUUECKUX

hyHKIHI.




e Pemenue 3am1au.

Tewma 3.2. Cooepircanue:
[IpeobOpaszoBanue CuHHYC 1 KOCUHYC CyMMBI U Pa3HOCTH apIr'yMEHTOB. TaHIreHC CyMMBbI U
TPUTOHOMETPUYECKHUX | pa3HOCTH apryMeHToB. DOpMyIibl IBOWHOTO apryMeHTa.
BBIPAKECHUI. Ilpakmuueckue 3anamus
e Pemenue 3am1au.
Camocmoamenshnan paboma:
e Pemenue 3amau.
Konmpons 3nanuii, ymenuil u Hagwvlkoa:
e KoHurtpoabHas padora Ne 1.
Tema 3.3. Cooeporcanue:
Tpuronomerpuyeckue | Apkkocunyc. Pernienue ypaBHeHUS cos X = a.
YpaBHEHU. Apxkcunyc. Perienue ypaBHeHuUeE sin X = a. ApKTaHI€HC U apKKOTaHT€HC.

Pemenue ypaBHenut g x = au ctg x = a.

Ilpakmuueckue 3anamus:
e PenieHue TPUrOHOMETPUYECKUX YPABHEHUM.

Camocmoamenshnan paboma:
e Pemenue 3agay.
e JloMaHsisi KOHTPOJIbHAs paboTa.

Paznen 4. IlpousBoaHasi GpyHKIUH (26/18/8)
Tema 4.1. Cooeporcanue:
[IpousBonHas Omnpenenenne npou3BogHON. [Ipon3BoAHbIE AIEeMEHTAPHBIX ()YHKITHIA.
GyHKIHU. IIpaBuiia BIUKCIEHNE TPOU3BOIHBIX.
['eomeTpruecknii CMBICIT IPOU3BOIHOM.
Ilpakmuueckue 3anamus
e Penienue 3ajad.
Camocmoamenshnan paboma:
e Tabnuna ocHOBHBIX Gopmyn aAuddepeHInpoBaHus.
e Pemenue 3amau.
KoHTpoJib 3HaHNH, YMEHHUI U HABBIKOB:
e IIpoBepounas pabora.
Tema 4.2. Cooeporcanue:
[IpumeHeHns [IpumeneHne Mporu3BOIHON Ui UCCIeIOBaHUS (PYHKIIMM Ha
IIPOU3BOIHOM. MOHOTOHHOCTb U 3KCTpeMyMBI. [locTpoenue rpadukoB GyHKIHH.

[IpumeHeHne MpoU3BOIHOM ISl HAXOXKIACHHSI HANOOBIINX 1
HAaVMEHBIINX 3HAYCHUN BEJIUYUH.

Ilpaxkmuueckue 3anamus’.
e Pemenune 3agau.

Camocmoamenvnan paboma:
e IlIpaktuueckas pabora «VccnenoBanue GyHKIIUN U TTOCTPOSHUE
rpaduka.
e Pemenue 3amay.

Konmponw 3nanuii, ymenuii u Hagvikog:
e KoHnTtpoabHas padora Ne 2.

Paszpen 5. Ilapanie/IbHOCTh M NEPHEHAUKYIAPHOCTL B IPOCTPAHCTBE

(24/16/8)

Tema 5.1.
Hauana crepeomerpun.

Cooepircanue:
OcHoBHbIE TIOHATHUS cTepeoMeTpuu. [IpocTpaHCTBEeHHBIE GUTYPEHIL.

Camocmoamenvnas paboma:
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e Coobuenue «VcTtopusi BOSBHUKHOBEHUS U Pa3BUTHS TE€OMETPUI.

Tema 5.2.

[TapannensHOCTH B
MIPOCTPAHCTBE.

Cooepicanue:

[TapannenbHOCTh NPSIMBIX, MPSIMOUN U TIIOCKOCTH, TIJIOCKOCTEH.
[TapamnensHoe npoekTrpoBanue. [lapamienbHble NPOEKINH MIOCKUX
¢uryp. M3o0paxeHne npocTpaHCTBEHHbBIX QUTYP.

Ilpaxkmuueckue 3anamus:.
e Perienue 3agau.

Camocmosamenvnaa paboma:
e Pemenune 3anau.
e Pedepar "[lapamienbHOe IPOSKTUPOBAHUE U €T0 CBOICTBA"

Tema 5.3.

[lepnieH IUKYISIPHOCTD
B IIPOCTPAHCTBE.

Cooeporcanue:

Yroa Mexay npsMbIMU B IPOCTPaHCTBE. lleprnenauKyIapHOCTD IPSAMBIX.
Yroa Mexay IpsMOH U IUIOCKOCTHIO. 1IepneniuKyIapHOCTh IPSIMON U
mockocTy. [lepnenaukymnsap u HakiIoOHHas. J[ByrpaHHBIN yroJl.

[lepneH IMKyISIPHOCTB MIJIOCKOCTEM.

Ilpakmuueckue 3anamus.
e Pertenue 3agau.

Camocmoamensnan paboma:
e Pemenue 3agay.

Konmpons 3nanuii, ymenuil u Hagwvikoe:
e KonTpoannas pabora Ne 3.

Pa3nea 6. Muororpaun

HHUKH ¥ TeJIa BpalleHust (32/22/10)

Tema 6.1.
MHOrOorpaHHMKH.

Cooeporcanue:

MHororpanssie yriael. MHororpannuku. [Ipusma. [Inpamua.

[Ipsimas v npaBunbHast npusMel. [lapannenenumnen U NpsAMOYroIbHBIN
napauienenumnesn. Kyo. [loBepXxHOCTh MOBEPXHOCTH U 0OBEM MPU3MBI.
[Mupamuna. IlpaBunbHas nupamuia. [IoBepXHOCTh MOBEPXHOCTU U 00beM
nupamubl. [IpaBuneHbie MHOTOrpaHHUKU. [lomynpaBuibHbIE
MHOTOTPaHHUKHU.

Ilpakmuueckue 3anamus’.
e Pemenune 3agau.

Camocmoamenvnan paboma:
e Pemenune 3amay.
e KpoccBopn «MHOTOrpaHHUKH.
e KoHcTpyHpoBaHue Mol MHOTOTPaHHUKOB.

KonTpoJab 3HaHuil, yMEHHIl M1 HABBIKOB:
e IlpoBepounas padora.

Tema 6.2.
Tena BpaieHus.

Cooepircanue:

unusap, konyc. Ourypsl BpanieHusl.

[Tnomaap MoBEpXHOCTH U 00BEM LIUIIMHAPA U KOHYCA.

Hlap u cepa. Inomans moBepxHOCTH chepbl U 00bEM Iapa.

Ilpakmuueckue 3anamusn.
e Pemenune 3amau.

Camocmoamenvnana paboma:
e KoHcTpyrpoBaHue Mojieneit Tes BpaieHusl.
e Pemenue 3agay.

Konmpwzb 3Hamu2, ymeumi U HABLIKOG.
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e KoHTpoabHasi padora Ne 4.

Pa3znen 7. KoopamHaThl M BEKTOPHI

(10/6/4)

Tema 7.1.
Koopannatse! u
BEKTOPHI.

Cooepircanue:

[IpsimoyronbpHasg cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTsl
cepelnHbl OTpe3Ka. PaccrosiHre MeXy TOUKaMHU.

Bexkrops! B ipocTpancTBe. KoopanHaTel BekTopa. [lelicTBus Hax
BEKTOPaMH.

Ilpakmuueckue 3anamusn.
e Pemenune 3amau.

Camocmoamenvnan paboma:
e Pemenue 3amay.
e JlomamiHsist KOHTpoJibHAs paboTa «KoopanHaThl U BEKTOPHI B

MIPOCTPAHCTBE.
Paznen 8. CrenenHasi, noka3artejibHas M Jiorapudpmuyeckas GyHKIHH (36/26/10)
Tema 8.1. Conep:xanue:

CreneHu 1 KOpHHU.
CrenenHas GyHKLUS.

Kopens HarypanpHoii cTenienu. OYHKIUY , UX CBOWCTBA U TPapUKH.
CBoiicTBa KOpHS HATYpaJbHOU CTETIECHH.

Crenens ¢ palliOHAIBHBIM MOKa3aresaeM. CBOMCTBA CTETICHEH.
Crenennble QYHKIIMU, NX CBOMCTBA U ITpaUKH.

Ilpaxkmuueckue 3anamus .
e [IpeoOpa3oBaHre BEIPAKECHHH, COACPIKALINX KOPHH.
e Pemenune 3agau.

Camocmoamenshnan paboma:
e Pemenue 3agay.

Konmponw 3nanuii, ymenuii u HagvlKog:
e IlpoBepounas pabora.

Tewma 8.2
[TokazaTenbHas u
norapudmudeckas

GbyHKIIH.

Cooepotcanue:

IToka3zarenbHast QyHKIMS, ee cBoiicTBa U rpaduku. [lokasarenbHble
ypaBHEHUsI U HepaBeHcTBa. [lonstue norapudma. Jlorapudpmuueckas
¢yHKuus, ee cBoiicTBa U rpaguku. CBoiicTBa TorapuMoB.
Jlorapudmuyeckie ypaBHEHHs 1 HEPAaBEeHCTBA.

Ilpaxkmuueckue 3anamus .
e Pemenue norapupmMudeckux ypaBHEHUN 1 HEPABEHCTB.
e Pemenune 3agau.

Camocmoamenvnas paboma:
e Pemenune 3amay.

Konmpons 3nanuii, ymenuii u HagvlKog:
e KonTpoabHnasi padora Ne 5.

Paznen 9. KomOunaro

(16/10/6)

HKa, CTATUCTUKA H TECOPUSA BBpOﬂTHOCTeﬁ.

Tema 9.1.
OIeMEeHTHI
MaTeMaTHYECKOH
CTaTUCTHKH.

Cooeporcanue:

TabnuuHoe u rpaduueckoe npeacTaBieHne HHPopMaui. AHaIu3
MOJIY4€HHOUM HH(OPMAITHH.

[IpumeneHne 31eMEHTOB MAaTEMaTUYECKON CTATUCTUKH B
poecCHOHALHOM e TENBHOCTH MEIarora.

Ilpakmuueckue 3anamus:
e Cratuctuyeckas o0pabOTKa JaHHBIX.

Camocmoamenvhnas paboma:

o [Ipaktnueckas padota «CraTucTudeckas 00paboTKa JaHHBIX ).
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Tema 9.2.
DNeMEHThI
KOMOWHATOPHKHU.

Cooepicanue:
Pa3menienusi, mepecTaHOBKH M COUETaHUs. AHAIU3 CUTYalHid IIpH padboTe

C rpymnmnamMu o0y4Jaromuxcs.

Ilpakmuueckue 3anamus:
e PemeHne KOMOMHATOPHBIX 3a/1a4.

Camocmoamenvnaa paboma:
e Pemienue 3a1au.

Tema 9.3.
DNEeMEHTHI TEOPUH
BEPOATHOCTEH.

Cooepicanue:
Crnyuaitabie COOBITHS U UX BEepOSTHOCTH. CII0)KCHHUE U YMHOKCHUE

BEPOATHOCTEH.

Hpaxmuttecxue 3AHAMUA .
e Pemenue 3aaa4 ¢ IpUMCHCHUEM BEPOATHOCTHBIX METO0B.

Camocmoamenvnan paboma:
e PerieHue NpakTUYECKUX 3a71a4 C IPUMEHEHHEM BEPOSITHOCTHBIX
METOJIOB.

Konmpons 3nanuii, ymenuit u HagviKos:
e Konrpoabsnasi padora Ne 6.

Pa3nen 10. YpaBHeHHs H HepaBeHCTBA. (18/14/4)

Tema 10.1.
YpaBHeHus U
HEpPaBEHCTBA.

Cooepocanue:

VYpaBHenus. Pemenue ypaBHeHn. PaBHOCHIIBHOCTD YpaBHEHHUM.

OO01ue nprueMsbl pelieHns YpaBHEHUN: pa3iokKeHHe Ha MHOKUTEIH,
BBEJICHHE HOBOI IepeMeHHOH, JieieHue 00enx yacTell ypaBHEHUs Ha OJTHO
U TO K€ BbIpakeHue. [[puMeHeHre NpueMoB JUIs pEeIICHNs] YPABHEHU.
HepaseHnctBo. Pemenue HepaBeHCTB. MeTO1 HHTEPBAJIOB.

Ilpakmuueckue 3anamus:
e PemieHue NpPOCTEHIIMX  UPPALMOHAIBHBIX, IIOKa3aTEIIbHBIX,
Jorapu(pMUUECKUX YpaBHEHHH.
e PenieHue JIMHEHHBIX M KBaJpaTUYHBIX HEPABEHCTB. PemieHue
MPOCTEHIINX MOKA3aTEeNbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.
e PenieHue HEPABEHCTB METOAOM MHTEPBAJIOB.
e PenieHue ypaBHEHHN U HEPABEHCTB.

Camocmoamenshnan paboma:
e Pemenne 3agau.

Konmponw 3nanuii, ymenuii u Hagvlkog:
e KourtpoabHas padora Ne 7.

Paznen 11. IloBTopenme. (16/8/8)

Tema 11.1.
IToBrOpenue. Pemenne
3a1ad.

Cooeprrcanue:

Bripaxxenus. [IpeoOpazoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUIH,
BBIpAKEHUI, COIepKAIIUX KOPHU, CTETIEHH, JIOTapHU(PMBI.

Oynkiun: cBoiictsa u rpaduku. IpousBoanas pyunkuu. MccnenoBanue
(YHKIIHHU C TOMOIIBIO TPOU3BOTHOM.

MHororpansuky. Tena BpameHus.

Hpaxmuuecxue 3AHAMUA .
Pemenne sk3aMeHaIMOHHBIX 3aJaHMUiA.

Camocmoamenvnaa paboma:
e Pemenune 3agau.
e JlomamrHsis DK3aMEeHalMOHHAs paboTa.

prue.)fcymoqnaﬂ ammecmauus. JXK3aM€EH.
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IIpuxkiaagHbie MOIYJIH:

Pa3zgen 1. Beenenue

Tewma 1.1. Benenue. [loBropenue. BxoHoit KOHTPOIIb.

Cooeprcanue:

Ponps maTemaTuku B sxu3HU oO1iecTBa. Llenu u 3amaun u3yueHust MaTeMaTUKU B YUPEKICHUSIX
cpenHero npodeccuonaabHoro oopazoBanus. Ponps aucuunianasl Matematuka B
po(ecCHOHATLHOM CTaHOBJICHUH TIEarora.

[ToBTOpEHHE OCHOBHBIX BOIIPOCOB 32 KypC OCHOBHOM LIKOJIBI.

Pa3nen 9. KomOnHaTopuka, cTaTHCTHKA M TEOPHs BEPOSITHOCTEl

Tema 9.1. DeMEHTH MATEMAaTUICCKOW CTATUCTHKH.

Cooeporcanue:

TabnmuuHoe 1 rpaduveckoe npeacTaBieHrne HHPOPMALUU. AHAIN3 MTOTyYeHHON HH(OPMAIIHH.
[TprMmeHeHue JIeMEHTOB MaTeMaTUYECKOW CTATUCTUKH B MPO(PECCUOHANBHOMN 1eATeIbHOCTH
nejarora.

Tema 9.2. D1eMeHTb KOMOUHATOPUKH

Cooeporcanue:

Pa3merienus, mepecTaHOBKH U cOUeTaHUs. AHANIU3 CUTYyallui ipu paboTe ¢ rpynmnamMu
oOyJaronuxcsi.

NuanBuayaJbHbI NPOEKT 00y4YAK0IErocs no y4e0Ho Jucuminge
«MaremaTuka»

WnnuBuayanbHass  MPOEKTHAas  ACSITENBHOCTh  SIBISIETCS  0OO0sI3aTENIbHOM  4acThiO
00pa30BaTeNbHON AESITEIbHOCTH 00YYaroIIerocsi, OCBaWBAIOIIEr0 OCHOBHYIO MPO(ECCHOHATIBHYIO
00pa30oBaTeNbHYI0 IPOTPaMMy CpeIHEro MpohecCHOHaILHOTO 00pa30BaHus, MpeaycMaTpuBaroIeit
MOJIy4eHHUE CPETHEro 00IIero o0pa3oBaHusl U CIICIIHAIBHOCTH.

NuouBuayanbHbIE  TPOEKT  MpeAcTaBisieT coboil  ocoOyio  ¢opMmy  opraHuszaiuu
00pa3oBaTenbHON JeATENHbHOCTH O0yvaromerocs (yaeOHOe UCCIeI0BaHNe WM YY€OHBIN TIPOEKT) B
paMKax OCBOCHHS OCHOBHOW TMpodecCHOHaIbHOW 00pa30BaTeIbHOW MPOTPaMMbl CPEIHETO
PO eCCHOHATBHOTO 00pa30BaHUSI.

Lenu opeanuzayuu pabomuvl HA0 UHOUBUOYATLHBIM NPOEKMOM:

— CO3/MaHWe YCIOBHHM 11 (HOpMHUPOBaHHS Yy4eOHO-IPOGECCHOHATBPHOM  CaMOCTOSITEIbHOCTH
oOyyJaromerocs — Oyaymero CrenruaincTa;

— pa3BHUTHE TBOPYECKOTO MOTEHIMAa 00YJaroIIerocs,, aKTUBU3AIUS €r0 JTHYHOCTHOMN TMO3UIUU B
00pa3oBaTebHOM TIPOIIECCE HAa OCHOBE MPHOOPETeHHS CyOBEKTMBHO HOBBIX 3HaHUU (T.e.
CaMOCTOSITENILHO TOJIy4aeMbIX 3HAHUH, SBISIONMXCS HOBBIMH M JIMYHOCTHO 3HAYUMBIMU IS
KOHKPETHOT'O 00Yy4aromerocs);

— pa3BUTHE PETYISTUBHBIX, TO3HABATENbHBIX, KOMMYHUKATHBHBIX YHHBEPCAIbHBIX Y4EOHBIX
neiicTBUi 00ydaroerocs;

— TIPEIOCTaBIIEHHE BO3MOXXHOCTH OOydYaromeMycs TPOJEMOHCTPHPOBATH CBOHM JIOCTHKCHUS B
CaMOCTOSITEIbHOM OCBOCHUHY U30paHHOM 00IacTH.

— 3aodauu vinonnenus UHOUBUOYATLHO2O NPOEKMA:

— (opmupoBaHUE YMEHUS OCYIIECTBIISTH MOATATHOE TUTAHUPOBAHKE JIEATEITHHOCTH (00yJaromiics
JOJKEH YMETh YETKO OIpPEACTUTh 1€, ONUCATh MIArH M0 €€ JOCTIKEHUIO, KOHIICHTPUPOBATHCS
Ha JOCTIKCHUH 1IeTTH Ha TPOTSHKEHNUN BCE paboThI);
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chopmupoBath HaBbIKM cOopa W 00paboTku WH(OpManuu, MarepuaioB (yMEHHH BbIOpaTh
MOAXOSIIYI0 HH(POPMAIIHUIO, MPABMIIBHO €€ UCII0JIb30BaTh);

pa3BUTh yMEHHsI 0000IIATh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh, O(OPMIISATH, MPE3CHTOBATH
UH(POPMALIHUIO;

chopMHpOBaTh TO3UTHBHOE OTHOIIEHHE Y OOydaromerocs K JACATEIbHOCTH (IIPOSBIISTH
WHUIIMATHBY, BHIIOJIHITH Pa0OTY B CPOK B COOTBETCTBUH B YCTAHOBJICHHBIM ILJIAHOM).

P€3yﬂbmambl 6blNOJIKHEHUA quueudyaﬂbHozo npoekma O0JIICHbL ompaosicamus.

c(OpMUPOBAHHOCTh HAaBBIKOB KOMMYHHKAaTHUBHOM, y4eOHO-HMCCIEI0BATEIbCKOM NESTEIbHOCTH,
KPUTHYECKOI'O MBILLUICHHUS;

CIOCOOHOCTP K  MHHOBAallMOHHOM,  aHAJIMTUYECKOM, TBOPYECKOW, HMHTEIUIEKTyalbHOU
JESITEIIbHOCTH;

c(OpPMHUPOBAHHOCTh HABBIKOB TMPOEKTHOW JIEATENIBHOCTH, a TaKKe CaMOCTOSTEIbLHOTO
NPUMEHEHUS MPUOOPETEHHBIX 3HAHUN M CHOCOOOB NEHCTBUM NpPHU PEIICHUU Pa3IMYHbIX 3ajad,
UCIIOJIB3YS 3HAHUS OJTHOTO UM HECKOJIBKUX Y4EOHBIX MPEIMETOB HIIM IPEIMETHBIX 00JIacTel;
CHOCOOHOCTh TIOCTAHOBKU 1ENU U (OPMYJIMPOBAHUS THUIIOTE3bl MCCIECIOBAHUSA, TUIAHUPOBAHHS
paboTel, oTOOpa ¥ HHTEpHpeTaluy HeoOXoauMoll uHpOpManMHU, CTPYKTYpHUPOBaHUS
apryMeHTallid pe3yabTaTOB HCCIENIOBAaHUS HAa OCHOBE COOpaHHBIX JaHHBIX, IPE3CHTALUU
pe3yJbTaToB.

Tpebosanus kK nod2comoske UHOUBUOYATLHO2O NPOEKMA.

WH/IMBUIYAIGHBIA TIPOEKT BBIMOIHACTCS OOYYaIOMIMMCS CaMOCTOSITENBHO, MO/ PYKOBOACTBOM
Iperno/iaBaTeds, o BEIOPaHHOH Teme;
UH/IMBUYAJIbHBIA IPOEKT BBINOJHACTCS OOydYaloOUIMMCA B TEYEHUE BCEro Kypca M3Y4YEHHUs
y4eOHOH NUCIMIUIMHBI B paMKaxX BHEAyTUTOPHOI CaMOCTOSTEIbHOM pabOThl, M JIOMKEH OBITH
NpEeJICTaBJICH B BUE 3aBEPIIEHHOTO MPOIYKTa-pe3ynbTara.
IIpuMepHas TeMaTHKA HHAUBUAYAJIbHBIX IPOEKTOB

1. TlpaBuibHBIE, TONYTIPABUIIBHBIC U 3B€3[9aThIe MHOTOTPAHHUKH.
TaitHa 30710TOrO CeYeHUs.
[TpumMeHeHre TPOU3BOTHOMN /TSI HAXOXKICHUS HAWTYUIIIETO PEIICHUS B
NPUKIIAJIHBIX 33/1a4ax.
I'eometpus Jlo6aueBckoro.
MaremaTHka 1 MUp KyJIbTYpBI.
Matemaruueckue copusMbl.
Benukue oTkpbITHS (MaTEMaTUKH).
CummeTpust B IpUpoe.
Bupycs! u 6akrepun. (I'eomerpuueckas popma, pacrnonoxeHue B
MIPOCTPAHCTBE, POCT YUCICHHOCTH).
10. IIpaBusbHBIE MHOTOTPAaHHUKH B KAPTUHE MUpA.
11. TlocTpoenue rpapukoB GyHKIHI myTeM npeoOpa3zoBaHuil.
12. Tloctpoenue rpapukoB GyHKIUI ¢ TOMOILBIO TPOU3BOIHOM.
13. Penenune 3a1a4 ¢ TOMOIIBIO BEKTOPOB.
14. Pemenue 3a1a4 ¢ IOMOILBIO KOOPANUHAT.
15. Jlorapudmsl B )KU3HU.
16. Cioco0sl perieHust ypaBHEHUH.
17. cnionp30BaHn€e CBOWCTB M rpaduKOB (PYyHKITUH TP PEIICHUN YPAaBHCHHIA.
18. Ucnonb3oBaHue CBOWCTB U rpauKOB (PYHKIUI TPH PELICHUH HEPABEHCTB.
19. Craructrueckas oOpabOTKa TaHHBIX.
20. Pemienre KOMOMHATOPHBIX 33/1a4.
21. IlpuMeHeHue CI0KHBIX IPOLIEHTOB B S)KOHOMHUYECKUX pacyeTax.

wn
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22. CpenHME 3HAYCHHS M MX IPUMEHEHUE B CTATUCTHKE.

23. BekTOpHOE 3a/1aHUE MPSIMBIX U IJIOCKOCTEH B TIPOCTPAHCTBE.
24. CnoxeHne rapMOHUYECKUX KOJICOaHMA.

25. HccrienoBanre ypaBHEHUN U HEPABEHCTB C TAPaMETPOM.

21



XapaKkTepuCTHKA OCHOBHBIX BUI0B JeSITEJIbHOCTH 00y4aIOIIUXCHA HA YPOBHE Y4eOHBIX e CTBUIl
(mo pasnenam conepkanus y4eoHol AMCHHILIMHBI «MaTeMaTHKa»)

HaumeHoBaHue pa3aenoB

XapaKkTepHCTHKA OCHOBHBIX BUAOB Y4eOHOI 1esiTeIbHOCTH

IIpeameTHbIE MeTanpeaMeTHbie JIN4HOCTHBIE
1 2 3 4
Pazpea 1. Hmerb npencraBieHde o mMareMaTuke | BbITb  roToBbIM M cnoco0HbIM K | MMeTh mpeacraBjieHHe O MaTeMaTHKE
BBenenne KaK YaCTH MHUPOBOM KyJIBTYpel M O | CAMOCTOATEIBHON HH(POPMAILIMOHHO- | KaK YaCTH MHUPOBOI KYJIBTYPHI U O MECTE
MCECT€ MATCMAaTHUKUW B COBPEMCHHOM | MMO3HABATCIBHOU JCATCIHLHOCTHU, BKJIIOYAsA | MaTCMAaTUKU B COBPEMCHHOU
LUBUIN3ALMHY, O CIIOCO0AaX ONMMCAaHMS HAa | YMEHHE OPHUEHTHPOBATHCS B PA3JIMUHBIX | LUBHIIM3ALMH.
MaTeMaTHYECKOM  SI3bIKE  SIBJICHUM | UCTOUHMKaX uHpopmanuu, Kputuuecku | Co3HATEIbHO OTHOCHTBCS K
peaybHOTO MHpa. OIICHUBATH u WHTEPIPETUPOBATh | HETPEPBIBHOMY  OOpa30BaHWIO,  Kak
Baaners Meromamu J10Ka3aTeibCcTB W | MHPOPMAIMIO, TOTYY4aeMYIO M3 Pa3JIMUHBIX | YCIOBHIO YCIEIIHOW MpodeccHOHATEHON
QITOPUTMAMM PELICHUS 3a7ad, YMeTh | HICTOYHHMKOB; K CAMOCTOSTEIbHOMY MOUCKY | U OOIECTBEHHOH e TeIbHOCTH.
ux NMPUMEHATh, MIPOBOAUTDH | METOJIOB pEIIEHUs] MPAKTUYECKUX 3371ay, | BBITb TOTOBBIM M CHOCOOHBIM K
AO0Ka3aTCJIbHBIC PpacCyXJICHUA B XOAC | NPUMCHCHUIO Ppa3InYHbIX METOJ0B O6p330BaHI/IIO, B TOM qHuCJIC
pelIeHns 3aaad. MTO3HAHMSL. camM000pa30BaHUIO.
Paznen 2. HNmets NnpeacraBjieHue o | BeiTb roTOoBBIM M cmocoOHbIM K | UMeTh 1mpeacraBiieHMe o crnocobax
YucaoBbie PyHKIUH BO3HMKHOBEHUU M Pa3BUTUU IIOHATHS | CAMOCTOSITEIBHON [I03HABATEJIBHOM | ONMCAaHMs Ha MAaTEMaTUYECKOM S3BIKE
qucia, 0 GyHKIMH, 00J1acTH | IEsITENBLHOCTH. SIBJIEHUW PEAJIbHOTO MUpA.
ONpEAENCHNs, MHOMECTBE 3HaudeHul, | Baagers s3b1k0BBIMU cpeacTBaMu — yMeTh | Co3HATEJbHO OTHOCHTBCS K
cnocobax 3amaHusi (yHKOWH, rpaduke | sICHO, JOTMYHO M TOYHO H3JaraTh CBOKO | HENPEpHIBHOMY  00Opa3oBaHMIO,  Kak
(GyHKINY. TOYKY 3pEHHS. YCIIOBUIO YCHEIHONW MpodecCHOHATbHOM

Onpeaensite 3HaueHHE QYHKIUM TI0
3HAUCHUIO apryMEHTa IpU Pa3IHMYHBIX
crnoco0ax 3amaHus QyHKIINH.

Crpouth rpaduxu QyHKIHH.

3HaTh MOHATHS: TOYKA DJKCTPEMyMa,
9KCTPEMYM, YeTHasi QYHKIUS, HEUeTHAS
GbyHKIUS, IeproudecKkas QyHKIHS.
OnuceiBaTh 10 rpaduKy NOBEACHUE U
CBOMCTBA (DYHKIINH.

Hcnonp3oBaTh MpHOOpETEHHbBIE 3HAHUS
u YMEHHUS B MPAKTUIECKOH
JEeSITENIbHOCTH U TIOBCEIHEBHOM KHU3HH
JUIs. ONHCAHMs C TOMOIIBI0 (PYHKIMH

Ymern KJIaccu(puuupoBaTh,
CHCTEMaTH3UPOBATh HHPOPMALHIO 110 TEME,
CpaBHMBATh,  AHAJIW3UPOBATh,  JeNaTh
BBIBOJIBI, paLnoOHaNIBHO pemarb

MO3HABATENbHbBIC U TIPOOJIEMHBIC 3aTaHMUS.
YMers oueHmBaThb CBOIO paboTy B
CpaBHEHUU c CYLIECTBYIOIUMHA
TpeOOBaHUAMH, ITOJIB30BATHCS PA3THYHBIMU
crmoco0aMu CaMOKOHTPOJTSL.

1 OOIIECTBEHHON JESTEIHHOCTH.

BLITL TOTOBBIM H CHOCOOHBIM K
00pa3zoBaHmIo, B TOM qHUCIIe
caM000pa30BaHHUIO.

@DopMHPOBATH MOTHUBAIIIO K O0YUEHUIO
U IICJICHANPABICHHON IMO3HABATEIHHOM
JIeSITEJIbHOCTH.

BbITh CHOCOOHBIM K SMOLIMOHATBHOMY
BOCIIPHSITHIO MAaTEMaTHICCKUX OOBEKTOB,
3aj1a4, pelIeHU, paccyKAeHUH.
@®opMHUPOBATH OCHOBBI CAMOPA3BUTUSA U
CaMOBOCIIHUTaHUS B COOTBETCTBUU C
00111e4YEeI0BEYECKUMH [ICHHOCTSIMM.
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Pa3IUYHBIX 3aBHCUMOCTEH,
MpeCcTaBICHUS 1704 rpaduyiecky,
HHTEPIPETANNH I'PpaduKOB.

YMeThb 5ICHO, IOTUYHO M TOYHO H3JIarath
CBOM MBICIIM B YCTHOM W IUCBMEHHOM
peuy, MOHUMAaTh CMBICT HO3HABaTEIbHOM
3a/1a4yM, BEICTpauBaTh apryMEHTAIHIO.

DopMHUPOBATH KpeaTUBHOCTh
MBIIJICHHSI, WHUIIHATUBY, HaXOJ9UBOCTb,
aKTHUBHOCTD npu pelieHuu

MaTeMaTUYeCKUX 3ajiau.
YMeTh KOHTPOIMPOBaTh MpPOLECC U
pe3ynpTaT y4eOHOW MaTeMaTH4ecKOu
JIeSITeIbHOCTH.

Paznen 3.
Tpuronomerpus

H300paxkaTh YUCIOBYIO OKPY>KHOCTB,
TOYKH WM  JAyTM  Ha  YHUCJIOBOH
OKPY>KHOCTH, COOTBETCTBYIOIIHNE YHCITY;
IlepeBoauTh U3 IpaJyCHONW MEpPHI yIya
B paZiaHHYI0 Mepy H Hao0OpOT.

Ctpours rpaduku
TPUTOHOMETPUYECKUX (PYHKIIUH.

@opMyJIMPOBaTh ONpECIICHHSI CHHYCA,
KOCHHYyCa, TaHI€HCA M KOTaHIEHCa;

CBOIiCTBa TPUTOHOMETPHUUIECKIX
byHKIWA, npaBWwiIo  paboTel ¢
(hopMynaMu pUBEACHUS.

3anucbIiBaThH OCHOBHEIE
TPUTOHOMETPHUICCKHIE TOXKJIECTBA.
OnuceIBaThH CBOMCTBaA
TPUTOHOMETPUIECKHUX (PYHKIIUH.
BuruucasaThb 3HAYCHUS
TPUTOHOMETPUIECKHIX BEIpaKSHHH,
HCTIONB3YS TabmIry 3HAYECHUN
TPUTOHOMETPHUICCKHIX GyHKIMIA
HEKOTOPBIX YTIIOB H
TPUTOHOMETPUYECKHE (DOPMYIIBI.
BuInoHATH HECJI0KHEIS

MpeoOpa3oBaHusl TPUTOHOMETPUIECKHUX
BBIpR)KEHHUH, ONHUpasiCb Ha OCHOBHBIC
TPUTOHOMETpUYECKHue  dopMmysnsl

A/leKBaATHO  HCHOJB30BaTh  pPEUCBbIC
cpeAcTBa Ui PELICHHS  Pa3lIWYHBIX
KOMMYHUKATHUBHBIX 3aJ1a4.

CTponTh MOHOJOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHHUE.

AleKBaTHO, TOYHO M IOCJIeJ0BATEIbHO
0TO0paKaTh B peuu (omucanue,
00BsICHEHHE) COAEpKaHUE COBEPIIAEMBIX
NehcTBUif, kKak B (opMe TPOMKOH
COLIMAIIM3UPOBAHHON peuu; Tak U B Gopme
BHYTPEHHEHW peuH, Kak B YCTHOH, Tak U B
MUCbMEHHOH peyu.

AHATU3MPOBATH, KPUTHYECKH
OIIeHNBATH u HHTEPNPETHPOBATD
WHGOPMAITHIO.

CTpouTh  JIOTMYECKHE  PacCyXICHUS,
BKJIIOYAIOIIEe YCTAHOBJIEHHWE MPUYUHHO-
CJIEJICTBEHHBIX CBA3EH.

HNmeTts mpeacrasiieHne 0 BOSHUKHOBEHHH,
Pa3BUTHH U TPUMEHEHUN TPUTOHOMETPHH.
IIpoBoauTh  HPUKHAKY W OLEHKY
pe3yabTaToOB BBIYHCIIEHUH,
AHaJIM3UPOBATh TPUYUHBI JTOMYLIEHHBIX
OINOOK.

YMeHue npeacTraBaATh HHPOPMALHUIO B
pasnuuHbIX (opMax, IaBaTh pa3BEpHYTHIN

Hmers mnpeacraBieHue O crocobax
ONMCAHMS Ha MAaTEeMaTHYECKOM S3bIKE
SIBJICHUW PEAJIbHOIO MHUpa.

Co3naTeJbHO OTHOCHTBCS K
HENpepblBHOMY  OOpa30BaHMIO,  Kak
YCIIOBHIO YCIENTHON TpodecCrnoHaTbHON
1 OOIIeCTBEHHO! AESITeIbHOCTH.

BbITh TOTOBBIM M  CHOCOOHBIM K
00pa3oBaHMIO, B TOM YHUCIe
caM000pa30BaHUIO.

@opMHpPOBATH MOTHBAIIUIO K O0YUEHHIO
U ILeJIeHaNpaBJeHHON M03HaBaTEIbHOM
JIESTeNbHOCTH.

BbITh CHOCOOHBIM K 3MOIMOHAIBHOMY
BOCIIPUATHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHUH, pacCyKICHUH.
@®opMHPOBATH OCHOBBI CAaMOPA3BUTHUS U
CaMOBOCIIUTaHUSI B  COOTBETCTBHH C
00111€9eTI0BEYeCKUMH LICHHOCTSIMH.
YMeThb SICHO, IOTHYHO M TOYHO H3JIarath
CBOM MBICIM B YCTHOW W NIUCBMEHHOM
peun, IOHMUMAaTh CMBICI MO3HAaBATENBLHON
3aJa4d, BBICTPAUBATh apryMEHTALHUIO,
NPUBOJUTH IPUMEPBHI.

®opMupoBaTH KpPEaTUBHOCTD
MBILUICHNsI, THULIMATHBY, HAXOIYHUBOCTb,
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(hopMyIIBI IPUBEICHUS.

Pemiatp npocTeime
TPUTOHOMETPUYECKHE  ypaBHEHHS  C
MOMOIIBI0 OKPY)KHOCTH U TaOJHIIBI
3HAYEHUH.

Baaaers CcTaHIapTHBIMH — OpHEMaMU
peuieHus TPUTOHOMETPUUECKHUX
YPaBHECHUIA.

Hcnoan3oBaTh TOTOBEIC

KOMIIBIOTEPHBIE ITPOrPAMMBI IS [IOUCKA
IIyTU pEeLICHUs 3aJa4M.

OTBET Ha  BONPOC, Yy4YaCTBOBAaTh B
obcyxneHnrn W (GOPMYITHPOBATH CBOE
MHCHHE.

AKTHUBHOCTD npu perieHnuu
MaTeMaTHYeCKUX 3a/1ad.

YMeTb KOHTPONUPOBAaTH TPOIECC U
pe3ynbraT  y4eOHOW  MaTeMaTHYeCKOM
JIeSATEITLHOCTH.

BbITh TrOTOBBIM BECTH JHANIOT C
JIPYTMMHU JIIOJbMH, JIOCTHTaTh B HEM
B3aMMOINIOHUMAaHUS, HAXOAUTh OOIIHe
eI W COTPYAHMYATh I HX
JIOCTHKEHUS.

Paznen 4.

IIpousBoanass pyHKUUH.
IIpumenenue
NPOM3BOAHOI.

®opmyIHpPOBaATH TIOHSTHE
MTPOM3BOAHON (PYHKIIHU.
Haxonuths TpoM3BOAHYIO  (QYHKLUH,

WCTIONB3YSl CIIPABOYHBIC MaTEPUAIIBL.
IIpuMmeHsATH npaBuiIa
G hepeHIINPOBaHUS TIPH HAXO0XKICHUU
MPOU3BOJHON (PYHKIIHH.

DopMyIUPOBATH FEOMETPUYECKUN
CMBICIT MIPOU3BOJHOM ¢byHKLINH,
HCMOJIB30BAaTh €r0  TpU  PEIIeHUH

POCTEUIINX 3a1ad.

DopMyIHPOBATH CBS3b IMPOU3BOAHOU
(OYHKIMM ¢  MOHOTOHHOCTBIO U
3KCTPEMYMOM.

JleMOHCTPHPOBATH W3y4YCHHBIE
MIOJIOKEHHUS Ha CaMOCTOSITEIBHO
MO/I0OOPaHHBIX KOHKPETHBIX IPHMEpPaXx.
IpumensaTs MIPOU3BOJHYIO K
HCCIIEI0BaHNIO0 (YHKLIUH, MOCTPOCHHIO
rpaduka QyHKIHH.

®opMyJIHPOBATH MOHATHE
HanOOJIbIIEro u HauMEHBILIEr0
3HA4YeHUI QyHKIIMN HAa IPOMEXYTKE.
Haxoguth HamOonbpliee, HauMEHbIEE
3HauYeHue (PYHKIIMU Ha OTPE3Ke.

AHATU3UPOBATL U OCMBICJIAMBATH TEKCT
3aa4il, Ha OCHOBE KOMOWHHPOBaHUS
paHee M3YYCHHBIX aJlTOPUTMOB M CIIOCOO0B
I[CP'ICTBHﬂ pCIHaTI) HETUIIOBLIC 3a4a4H.
OO0BbSICHATL H3YUYCHHBIC IIOJIOXKCHUSI Ha
CaMOCTOSATENLHO MoT00paHHBIX
KOHKPETHBIX IIPUMEpPax.

OcymecTBIATh TMOWCK WHPOPMAIIH IS

BBIIOJIHEHHUSI ~ y4yeOHBIX  3aJaHuid ¢
WCTIOJIb30BaHUEM YUeOHOH JTUTEpaTyphl.

Ymern KJIaccupuuupoBaTh,
CHCTEMaTH3UPOBaTh HHPOPMALHIO 110 TEME,
CpaBHMBATh,  AHAIW3UPOBATh,  JeNaTh
BBIBO/IBI, panroHaIbHO pemiath

M03HaBaTeNbHbIE U POOIEMHBIC 3a1aHHS.
Ymers mnpeacTraBaAaTh HHPOPMALUIO B
pasnu4HbIX (hopMax, JaBaTh Pa3BEPHYTHIH

OTBET Ha  BOINPOC, Y4YacTBOBaTb B
oOcyxneHnn #  (OPMYIHPOBaTb CBOE
MHEHHE.

YMeTp oOueHMBATBL CBOIO paboTy B
CpaBHEHUU c CYLIECTBYIOLIUMHU

TpeOOBaHUSIMH, NIOIB30BATHCS PA3NUIHBIMU
crocob6aMy CaMOKOHTPOJIS.

HNmers mnpeacraBieHHe O crocobax
ONMCAHMS Ha MAaTEeMaTHYECKOM S3bIKE
SIBJICHUW PEAJIBHOIO MUpA.

Co3naTeJbHO OTHOCHTBCS K
HENpepblBHOMY  OOpa30BaHMIO,  Kak
YCIIOBHIO YCIENTHON TpodecCrnoHaTbHON
1 OOIIeCTBEHHO! AESITeIbHOCTH.

BbIThb TOTOBBIM M CHOCOOHBIM K
00pa3oBaHMIO, B TOM YHUCIe
caM000pa3oBaHUIO.

@opMHpPOBATH MOTHBAIIUIO K O0YUEHHIO
U LEJCHANpPaBICHHON MO3HABATEIbHOU
JIESTeNbHOCTH.

BbITh CHOCOOHBIM K 3MOIMOHAIBHOMY
BOCIIPUATHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHUH, pacCyKICHUH.
@®opMHPOBATH OCHOBBI CAaMOPA3BUTHUS U
CaMOBOCIIUTaHHA B COOTBETCTBHH C
00111€9eTI0BEYeCKUMH LICHHOCTSIMH.
YMeThb SICHO, IOTHYHO M TOYHO H3JIarath
CBOM MBICIM B YCTHOW W IUCBMEHHOM
peuH, MOHMMATh CMBICI MTO3HABATEIBHOM

3a/la4l, BBICTPaMBATH AapryMEHTALHIO,
MPUBOAUTD MIPUMEPHI U KOHTPIIPUMEPHI.
®opMHpOBATH KpeaTUBHOCTh

MBIINUJICHUS, MHUIIWATHUBY, HAXOAYMBOCTb,
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AKTHUBHOCTD npu pelieHuu
MaTeMaTHYeCKUX 3a/1ad.

YMeTb KOHTPOMUPOBAaTH TpOIEcC U
pe3ynbraT  y4eOHOW  MaTeMaTHYeCKOM
JIeITEITLHOCTH.

Paznen 5.
IMapajyieabHOCTb U
NneprneHInKyJIsIpHOCT B
NMpOCTPaHCTBeE.

®opMyJHPOBATH OTIpEeACIICHYS,
MIPU3HAKK W CBOMCTBA MapajuIeIbHOCTH
u MePIEeHIUKYIIPHOCTH B
MIPOCTPAHCTBE.

OnuceiBaTh B3aHMHOE PACIOJIOKEHUE
MPSIMBIX U TUIOCKOCTEH B NMPOCTPAHCTBE,
apryMeHTHPOBATH CBOM CYXJCHUS 00
9TOM PACIIOJIOKEHUH.

PacnosHaBare  ciydau  B3aUMHOIO
pacHoJIOKEHUST MPSAMBIX, NPSIMOA U
TJIOCKOCTH, IUIOCKOCTEH Ha
OKpYy)KaOIMX  IpeaMerax W B
CTEepEOMETPHUECKUX MOJAECTIIX.
HN300paxath MIPOCTPAHCTBEHHBIE
(uUrypsl ¥ UX MPOEKIMH Ha IIOCKOCTb.
Pacno3naBat, W wu300paxkaTh Ha
PUCYHKAaX pacCTOAHUS U YIVIBI MEXIY
MPOCTPAHCTBEHHBIMU OOBEKTaAMH.
IIpuMeHATH W3yYeHHBIE MPHU3HAKU U
CBOIMCTBA IIPHM PELIEHUU IIPOCTEHIINX
3aJa4 Ha BBIYMCICHHE DPACCTOSHHN B
MIPOCTPAHCTBE.

MopeaunpoBartb TEOMETPHUYECKUE
00BEKTHI, HCIIOIIB3Ys TOTOBBIE
KOMITBIOTEPHBIE TPOrPaAMMBI.
OcymecTBIATh  TIOWCK  HEOOXOAMMOM
WHGOPMAITUN /ISl BBITIOJTHEHUS YYeOHBIX
3alaHUMN.

AHAJIM3UPOBATh M OCMBICIUBATh TEKCT
3amauy, mnepegopMyJIMPpOBATh YCIOBHE,
MO/eJIMPOBATH  YCIOBUE U CTPOUTHh
JIOTHYECKYIO IIETI0UKY.

Ymers ¢GopMynHpoBaTb U yAEPKUBATh
y4eOHYIO0 3a/1a9y;

IIpeoOpa3oBbIBaTh MPAaKTUYECKYIO 33]ady
B NTO3HABATENIBHYIO 337ja4y, CTaBUThH HOBBIC
yueOHble 3aJauyd B COTPYAHUYECTBE C
YUUTENEM.

IIpuMeHsATL ycTaHOBIEHHBIE TIpaBHUia B
IUTaHUPOBAHUH CIIOCO0A PEeILICHHUS.
BbiOnparhs neiicTBHSI B COOTBETCTBUHU C
MOCTaBJIICHHOW 3ajaueid M YCJIOBUSIMU €€

peann3anuu:
Omnpenensitb IIOCJIEI0BATENBHOCTD
IIPOMEXKYTOUHBIX nenen u

COOTBETCTBYIOLIUX UM JIEHCTBHIA C YIETOM
KOHEYHOTO Pe3yJIbTaTa;

COCTABJISITh TUIAH W TIOCIIEAOBATEILHOCTh
JIENCTBUI;

npeaBUAeTbh YPOBEHb YCBOCHUS 3HAHUMH,
ero BPEMEHHBIX XapaKTePUCTUK;
MPEABUACTh  BO3MOXKHOCTH  ITOJTYYICHHSI
KOHKPETHOTO pe3ylbTara NpU pEUICHUU
3aJ1a4H,

Hmetn npeacraBjeHue 0 MaTeMaTHUKE
KaK 49aCTu MPIpOBOfI KYJBTYPBI 1 O MECTC

MaTeMaTUKU B COBpPEMEHHOM
LMBHIN3AIMH, O CIIOCO0aX OIMCAaHMSA Ha
MaTeEMaTHIECKOM SI3BIKE SIBJICHUN
peaNbHOTO MHpa.

Co3HaTeJIbHO OTHOCHTHCS K
HENPEPhIBHOMY  00pa30BaHMIO, KakK

YCIIOBUIO YCHEITHOH NpodecCHOHATbHOM
1 OOIIeCTBEHHO! AESITeIbHOCTH.

BbITh TOTOBBIM M  CHOCOOHBIM K
00pa3oBaHMIO, B TOM YHUCIIe
caM000pa30BaHMIO.

@DopMHPOBATH MOTHUBAILIMIO K O0YIEHUIO
U LeJCHANpPaBICHHON MO3HABATEIbHOU
JeSITeTTbHOCTH.

BBITH €cMOCOOHBIM K 3MOIMOHAITEHOMY
BOCTIPUSITHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, pEeIIEHUH, pacCy K ICHUH.
@opMHpPOBATH OCHOBBI CAMOPAa3BUTHSI H
CAMOBOCITUTaHHUS B COOTBETCTBHH C
00I1eYeI0BeYeCKUMHY [IEHHOCTSIMHU.
YmMmerthb SICHO, JIOTUYHO M TOYHO H3JIaraTb
CBOM MBICIIH B YCTHOW M TNHCHhMEHHOU
peYH, MMOHNUMATh CMBICI TTO3HABATEILHOM
3aJla4y¥, BBICTpaWBaTh apryMEHTAlUIo,
NIPUBOAUTH IPUMEPBI U KOHTPIIPUMEPEI.

®opMHpPOBaTH KpeaTUBHOCTh
MBIIIIJICHHSI, UHUIIMATUBY, HaXOYUBOCTb,
aKTHBHOCTD npu pereHnn

MAaTCMaTHUYCCKHUX 3aJay.
YMmerhb KOHTPOJIMPOBATL  IIpOLECC U
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OCYHIECTBJAThL WTOTOBBIA U TOIIATOBBII
KOHTPOJIb TIO pe3yNbTaTy; OCYIIECTBIATH
MIPOTrHO3UPYOLIUN
KOHTPOJIb MO pe3yJbTaTy U MO CHocoly

KOHCTaTUPYOIIUA U

JIEHCTBHUS.
OcyuiecTBIAATh  KOHCTAaTUPYIOLIUN
MIPOTHOZHUPYIOLIUI KOHTPOJIb o

PE3yJbTaTy | IO CIIOCO0Y ICHCTBHSI.

pe3ynbraT  y4eOHOW  MaTeMaTHYeCKOM
JIeSITEIbHOCTH.

AIeKBaTHO WCINOJb30BaTh pedb I
IUTAHUPOBAHUA M PETYISIHUU  CBOCH
JIeATEeIbHOCTH, HCIONb30BaTh peub s
PETYISALNN CBOETO ACHCTBUSI.

CraBuTh BONPOCHI, oOOpamaThcs 3a

IOMOIIBIO, ¢dbopMynupoBatb cBOU
3aTpyJHEHHS, MpeaIaraTb IOMOIIb U
COTPYAHUYECTBO.

ciymaTb M BCTyHnars B JIUaJoOr,
y4acTBOBATH B KOJUIEKTHBHOM
o0cyXIeHnH mpodIeM.

YuuTpIBaTH  pasHble = MHEHUS |

CTPEMHTHCSI K KOOPAWHALMU Pa3THIHBIX
[TO3ULUHI B COTPYAHUYECTBE.

Ilonumartn uHGOPMAITHIO,
NpPEACTABICHHYI0 B TEKCTOBOW (opme;
OTIENATh HOBOE 3HAHHE OT H3BECTHOTIO;
CTaBUTh BONPOCHI K TEKCTy M HCKaTh
OTBETHI HA HUX.

OpueHTHPOBATBCS B CHCTEME 3HAHUMU;
BBINIOJIHSTh aHAJIN3, IPOM3BOJUTH CHHTES.

Pasnen 6.
MHOrorpaHHMKHY |
TeJia BpalleHust

®opMyJIMPOBATH OTIPEIEICHUS
MPU3MBI U TIHPAMUJIBI, UX DJIEMEHTOB U
BUJIOB Ha KOHCTPYKTHBHOM OCHOBE.
Pacno3HaBaTh Ha yepTexax, pUCyHKax
Y MOJIENAX MPOCTPAHCTBEHHBIE
reoMeTpuyeckue GUrypsl,
KoH(pUTypanuu Guryp.

I[puBoANTH NPUMEPHI AaHAIOTOB
reOMeTpHYECKUX (PUTYP B OKPYIKAIOIIEM
MHUpeE.

H300paxkaTh NpoCcTpaHCTBEHHBIE
reoMeTpuueckre GUrypsl U UxX
KOH(UTYpaLnH C UCTIOJIb30BAHUEM
YEepPTEKHBIX HHCTPYMEHTOB.

Hcnoab3oBaTh KOMIIBIOTEPHOE
MO/JICIIUPOBAHNE W IKCTIEPHUMEHT IS
U3Y4YEHHS CBOMCTB r€OMETPUIECKIX
00BEKTOB.

AHATU3MPOBATH U OCMBICIUBATD TEKCT
3a7a4d, nepedopMyIHpoOBaTh YCIOBHUE,
H3BJIEeKATh HEOOXOAUMYO HH(pOpMAIIHIO,
MO/JeJTHPOBATDH YCIOBHE C TIOMOIIBIO
CXEM, PUCYHKOB, CTPOUTH JIOTHIECKYFO
LETOYKY pacCcyXIeHUH, KpUTUIECKH
OLIEeHUBATH NOJTY4YCHHBII OTBET,
OCYHIECTBJISITH CAMOKOHTPOJIb,
NPOBePSITH OTBET HA COOTBETCTBHUE
YCIIOBHIO.

HNmeTs mnpeacraBjieHHe O MaTeMaTHKE
KAaK 4aCTH MUPOBOM KYJIBTYPBI U O MECTE
MaTE€MaTUKH B COBPEMEHHOMN
UBUJIM3ALKHY, O clloco0ax ONMCAaHUS Ha

MAaTEMATHUYCCKOM A3BIKC SIBJIeHI/Iﬁ
peaNbHOTO MHEpa.

Co3HaTeIbHO OTHOCHTHCS K
HEIPEPHIBHOMY 00pazoBaHUIO, KakK

YCIIOBHIO YCHEUTHOW Hpo(ecCHOHATbHON
1 OOIIECTBEHHOI EeSITENbHOCTH.

BbITb TOTOBBIM M CHOCOOHBIM K
00pazoBaHMIo, B TOM qucie
€aMo00pa30BaHUIO.

@opMUpOBATh MOTHBALMIO K 00YUCHHIO
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HccaenoBaTh M OMUCHLIBATH CBOMCTBA
MPOCTPAHCTBEHHBIX T€OMETPUIECKHUX
(buryp, NCIONB3YsI SKCIIEPIMEHT,
HaOJII0/ICHUE, U3MEPCHHUE.

HaxoauTh B OKpYKarOLIEM MUpPE
MIPOCTPAHCTBEHHBIE (PUTYPHI.
DopMyJTHPOBATH OINPEACICHUE
IWIMHJPA, KOHYCa, chepsl U mapa, ux
9JIEMECHTOB.

BrIpa:kaTh OJHU €IUHULIBI U3MEPEHUS
yepes IpyTue.

DopMyIHPOBATH OIPEACICHUE
ILTOIIAAN TOBEPXHOCTH, 00beMa Tea.
HccaenoBarb 3aKOHOMEPHOCTH MEXKIY
(hopMyJsiaMu TUIOMIAACH MOBEPXHOCTEH U
HX 00BbEMaMH.

PemaTth 3a1a4u Ha HaXOXICHHUC
IIoIIaicH TIOBEPXHOCTEH U 00BEMOB
MHOTOIPaHHUKOB, T€J BPALLICHUS,
WCTIONB3YS IPU HEOOXOIUMOCTH
cnpaBquHe MaTepHanm nu
BBIYUCIIUTEIbHBIE YCTPOUCTBA. .
IIpoBoauThL NOKa3aTEIbHBIC
paccyJeHus B X0JIe PELIEHUH 3a/1au.
Hcnoan3oBaTh TOTOBBIE
KOMITbIOTEPHBIE TPOrPAMMBI ISl IOUCKA
MyTH pELICHUS 3aJa4H.

OcymecTBIATH TIOUCK HEOOXOAUMOH
WH(GOPMAITUH TS BEITIOTHEHHS yIeOHBIX
3aJJaHII C UCTIONH30BAHUEM YUeOHOM
JUTEPATYPEHI.

Hckath Hanbonee 3 hekTHBHBIE CIIOCOOBI
peleHus 3a1a4 B 3aBUCIMOCTH OT
KOHKPETHBIX yCJIOBHH.

CTponThb peueBoe BhICKa3bIBAHUE B YCTHOU
Y TUCBMEHHOH (hopMe.

OcyuecTBAATh UTOTOBBII U MOIIArOBbII
KOHTPOJIb MO PE3YINIbTATY.

[Tpy BBHITIOJHEHUH BBIYUCITUTEIBHBIX
omepanuii mcnoab3zosarhk Mikrosoft Excel,
U IIpe3eHTalmu BbiBo1oB — Mikrosoft
Power Point..

Ymertpb kiaccupuuupoBaTh,
CHUCTEMaTH3UPOBATh MHPOPMAIHIO 110 TEME,
CpaBHUBATb, aHATH3UPOBATb, ACTaTh
BBIBOJIBI, PAIIMOHAIEHO PElIaTh
MO3HABATEIbHbBIC U TIPOOIEMHBIC 3aTaHMS.
YMers oueHmBaThb CBOIO paboTy B
CpaBHEHHU c CYIIECTBYIONIMMHU
TpeOOBaHUSIMH, TIOJIH30BATHCS PA3TUIHBIMU
croco0amMu CaMOKOHTPOJIS.

U LIeJICHANpaBICHHON MO3HaBaTeIbHOU
JesITEIbHOCTH.

BbITh CHOCOOHBIM K AMOLIMOHAIBHOMY
BOCIIPHATHIO MaTEMaTHYECKUX OOBEKTOB,
3a/1a4, peLEHUN, pacCyKICHUN.
®opMUPOBATH OCHOBBI CaMOPA3BUTHS U
CaMOBOCIIUTaHHUA B COOTBETCTBHH C
00111e4eTI0BEYeCKUMH LICHHOCTSIMH.
YMeTh 5ICHO, JOTMYHO W TOYHO WU3JIaraTh
CBOM MBICIIM B YCTHOM W HNUCBMEHHOM
peunr, NOHUMAThb CMBICII IMO3HaBaTEIIHLHOM
3aJa4d, BBICTPAaUBAaTh AapPryMEHTALHUIO,
MIPUBOIUTH IIPUMEPHI U KOHTPIPUMEDBHI.
®opMHpPOBATH KpeaTHUBHOCTh
MBIIUICHUA, UHUIIUATHUBY, HAXOAYUBOCTD,

AKTUBHOCTb npu peLeHnu
MaTeMaTU4YeCcKUX 3ajau.

YMeTb KOHTPOMUpPOBaTH Tpolecc U
pe3ynpTaT y4eOHOW MaTeMaTH4ecKOu
JesITebHOCTH.

CaymaTh ¥ BCTYNATH B JUAJIOT,
Y4acTBOBATh B KOJJICKTHBHOM
o0CyXKIeHNH mpodIIeM.

YuuTHIBATH pa3HbIC MHEHUS U
CTPEMHTHCS K KOOPAWHAIINHN Pa3InIHbIX
HO3UIIMHI B COTPYIHUYECTBE.
JloroBapuBaTbcsi ¥ NPUXOOUTH K
obmemy petieHuto COBMECTHOM
JeATeIbHOCTH, B TOM YHUCIIE B CHTYyaIlHd
CTOJIKHOBEHHSI HHTEPECOB.

Paznen 7.
KoopanHaTtbl U BEKTOPbI

HNmern NpeacTaBJIeHHE 0
[IPSIMOYT'OJIBHOM CUCTEME KOOpPAUHAT B
IIPOCTPAHCTBE, KOOPAMHATAaX TOYKU B
IIPOCTPAHCTBE.

BBINONHATE ACHCTBUS C BEKTOPAMM B
IIPOCTPAHCTBE, MCIOIb3YSl OCHOBHBIE
[paBua.

OcyuiecTBAATL  TOUCK  HEOOXOIUMOI
WHQOPMAIIUK JUTS BBITIONHEHUS Y4eOHBIX
3aJaHuMN.

BriOupath [elicTBUST B COOTBETCTBHM C
MOCTaBJICHHOW 3alaueid M YCJIOBUSIMU €€
peanu3anuu:

Ole ¢IeJaATh IOCJIACA0BATCIbHOCTDb
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Hcnoab3oBaTh MeETOA KOOPAUHAT U
BEKTOPHl TIpU pEIIeHHH 3ajad Ha
BBIYHCIICHHS U JIOKA3aTEIbCTRA.

MIPOMEKYTOUHBIX neneu u
COOTBETCTBYIOIIUX UM JIEUCTBUHA C y4E€TOM
KOHEYHOTO pe3yJIbTaTa;

COCTABJIAITh IUIaH U TOCJIEI0BATEIbHOCTh
JCUCTBUH;

NpeABUAeTh YPOBEHb YCBOCHMS 3HAHUM,
ero BPEMEHHBIX XapaKTEepPHUCTHK;
MPEIBUAETh  BO3MOXKHOCTH  MOJyYEHHS
KOHKPETHOTO pe3ylbTaTa IpPH pPEIICHUU
3a/1a4y;

OCYIIECTBJSATh WUTOTOBBI W MOIIArOBBIN
KOHTPOJIb TIO0 pE3yNbTaTy; OCYIIECTBIATH
KOHCTAaTUPYIOIIUA W  OPOTHO3HPYOLIUI
KOHTPOJIb MO pE3yJNbTaTy M MO CHOCO0Y
JICUCTBUA.

Paspea 8.
CrenenHas,
noka3arejbHasg U
Jorapudpmuyeckast
pynkuuu.

Pacno3HaBaTh KOpHHM HaTypajbHOU
CTENIEHM U3 YHCIAa U HUX CBOMCTBA;
CTEIEHU c paIoHaIbHBIMU
[OKAa3aTeNsIMU, UX CBOMCTBA; CTEIEHHU C
JEHCTBUTEIbHBIMU ITOKA3ATEIISAMH.

Yurartb CBOICTBa KOpHeEM n3

HaTypaJIbHON CTEIIECHY, CBOMCTBA
CTETEHU c paoOHaILHBIMH
[IOKa3aTEISIMU

BBINOHATE  JEHCTBUA C  KOPHIMH
HaTypaJllbHOM  CTENEHH, CTENeHUu C

palMOHATbHBIMU MOKAa3aTeNsIMHU,
CTEIICHU C JIEUCTBUTEIILHBIMU
MOKa3aTesIMH.

dopmyaupoBaTh omnpeJieeHue
sorapudma, OCHOBHOE
siorapuMUIECcKoe TOXIECTBO,

CBOHcCTBa Jorapudma, OECATUYHBIE H
HaTypaJbHbIE JTOrapu(MBL.
3anuchIiBaTh CBOICTBA JIOTAPU(PMOB.
IIpumenaTs CBOICTBa KOpHEH,
CTelleHeW W jorapudMoB  mpH

Hcnoab3oBaTh TOTOBBIC KOMIIBIOTCPHBIE

MPOrPaMMBbI TUTS mpeoOpazoBaHus
palrOHAJIbHBIX, HppalOHAJIbHBIX
CTETICHHBIX, MTOKa3aTeNbHBIX u
norapu()MHIECKUX BBIPAKECHHN.
IHonb30BaThCs JIOTIOJTHUTEJIBHOM u
CIIPaBOYHOM JITEPATYPO npu
peoOpazoBaHUH palOHANBHBIX,
HppalrMOHAJIbHBIX CTCIICHHBIX,
MOKa3aTeNbHBIX W JIOTapU()MUYECKUX
BBIPKEHUMN.

Bnaanern CTaH/IapTHBIMH preMaMu
npeoOpa3oBaHus paIroHAIbHBIX,
MppaIrMOHATBHBIX CTETICHHBIX,

MOKA3aTeNbHBIX W JIOTapU()MUYECKUX
BBIDOKCHHUH, pELIEHUsT YpPaBHEHUH U

HEPABEHCTB.

YMmerb KJIaccnpuuupoBaTh,
CHUCTEMaTH3UPOBATh HHPOPMALHIO 110 TEME,
CpaBHMBAThb,  AHAINW3WPOBATH,  JeNaTh
BBIBO/IBI, panroHaIBHO pemars

IIO3HaBaTCJIBHBIC U HpO6J’IeMHLIC 3aJJaHHs.

Hmers mpeacraBieHne o crocobax
OIMCAaHMSI Ha MaTEMATUYECKOM S3BbIKE
SIBJICHUW PEAJIBHOIO MHUpa.

Co3HaTeIbHO OTHOCHTHCS K
HEIPEePHIBHOMY 0o0pa3oBaHUIo, KakK
YCIIOBHIO YCIEIIHON MpodeccroHaIbHON
1 OOILIECTBEHHOH JIeITEILHOCTH.

BbITH TOTOBBIM M CHOCOOHBIM K
00pa3zoBaHmIo, B TOM qHUCIIe
caM000pa3oBaHUIO.

@DopMHPOBATH MOTHUBAIIMIO K O0YYEHUIO
W IIeJICHANPABICHHON MO3HaBaTEeIbHOU
JIeSITEJIbHOCTH.

BbITh CHOCOOHBIM K SMOLIMOHATBHOMY
BOCTIPUSITHIO MaTeMaTHYECKUX OOBEKTOB,
3aj1a4, pelIeHU, paccyKAeHUH.
@®opMHUPOBATh OCHOBBI CaMOPA3BUTHUS U
CaMOBOCIHTAHUS B COOTBETCTBUH C
00111eYeTOBEYECKUMHU LIEHHOCTSIMU.
YMeTh SICHO, JOTMYHO W TOYHO HM3jIaraTh
CBOM MBICIIM B YCTHOH W TMHUCHMEHHON
peYH, MOHMUMATh CMBICI TTO3HABATEILHOM
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HAaXO0XJEHUU 3HAUEHUMN BBIPAKEHUU.
IIpeoOpa3oBbIBaTH, HpPpAITHOHAILHEIE,
CTETICHHBIE, MoKa3aTeybHbIE u
JIOrapu()MUYCCKUE BBIPAIKCHHUS.
OnuceiBaTh  CBOWCTBA  CTEIICHHOM,
MMOKa3aTeIbHOH W JIOTapu(pMHUICCKOM

¢GyHKIHH.
Crpouts rpadpuku CTETIEHHO,
MMOKa3aTeIbHOH W JIOTapu(PMHUICCKOM
(hyHKIHIIA.
Pematp MpoCTeNIIne
HppaLMOHAJIBHBIE, CTCIICHHBIE,

MOKa3aTeNbHbIE W JIorapu(pMHUECKUe
ypaBHEHMUS.

Pemiath npocreiiiye noxka3areybHbIE U
nmorapuMUYECKUEe HEPABEHCTBA.
Baaaers craHIapTHBIMH — OpHEMaMHU
pelieHus MOKa3aTeJIbHbIX u
morapu()MUYECKUX ypaBHEHHH.
Hcnoan3oBathb FOTOBBIE
KOMIIBIOTEPHBIE POrPaMMBbI JJIsI TOUCKA
MyTH pEUICHUS 3aJaUH.

YMers oueHuBaTh CBOIO paboTy B
CpaBHEHHUHU c CYIIECTBYOLIMMU
TpeOOBaHUAMH, II0Ib30BATHCS PA3IUIHBIMU
croco0amMy CaMOKOHTPOJISL.

3a/1aud, BBICTpAUBATh apPryMEHTAIHIO,
MIPUBOIUTH PUMEPHI U KOHTPIPHUMEPEI.
DopMUpPOBATH KpEeaTUBHOCTD
MBIILICHUS, UHUIIUATUBY, HAXOUYUBOCTH,
AKTHUBHOCTD npu pelieHuu
MaTeMaTHYeCKUX 3a/1ad.

YMeTh KOHTPOJIUPOBATH MPOIECC U
pe3ynbraT  y4eOHOW  MaTeMaTHYeCKOM
JIESITENNEHOCTH.

BbITh TOTOBBIM K CaMOCTOATEIBHOMY
MOMCKY METO/a pEUIeHHS MPOCTEHUIINX

anreOpandecKux BBIPAKCHUH,
COoIepIKaIINX KOpHH, CTEICHH,
JorapuQmer;

Paspea 9.
Kom0nnaTopuxa,
CTATHCTHKA, M TEOPUS
BEPOSITHOCTEI.

HmeTts npencraBiieHne o Impoleccax u
SIBIIGHUSX, WMEIOIINX BepOSTHOCTHBIN
XapakTep, 0 CTaTHCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAIbLHOM MHpE, 00
OCHOBHBIX TIOHATHSX  3JIEMEHTapHON
TEOPUU BEPOSTHOCTEM.

AHAJM3UPOBATH MH(OPMALUIO
CTaTUCTUYECKOI'0 XapaKTepa.
IIpeacTraBiasith  aHAIN3  PEANbHBIX
YHCIOBBIX JAHHBIX B BHIE AHArpPaMM,
rpaduKoB.

Pematp mpocTeiimme KOMOWHATOPHBIE
3ajjaud METOOM Iiepebopa, a Tak XKe ¢
WCTIOJIb30BaHUEM M3BECTHBIX (HOPMYIL
BeruMcasaTe B NpoCTEHIIMX Cllydasx
BEPOSITHOCTH  COOBITH HA  OCHOBE

CocTaBJsITh IUIaH PEIICHUS 3a/Ia4H.

BbITH TOTOBBIM K CaMOCTOSITEIBHOMY
MOMCKY METOJia PEIICHUS BEPOSTHOCTHOM
3a1a4H.

HMcnosib30BaTh TOTOBBIE KOMIBIOTEPHBIC
nporpamMMbl JUIS aHanu3a WHQOpMaUH
CTaTHCTHYECKOTO XapakTepa U MOCTPOCHUS
rpauKOB U TUarpamMMm.

YMeTh OHeHUBATHh CBOIO padoTy B
CpaBHEHHHU c CYILECTBYIOUIMMH
TpeOOBaHUSIMH, TTOJIb30BATHCS PA3IMIHBIMH
croco0amMy CaMOKOHTPOJIS.

HNMers mnpencraBiieHHMe O MaTeMaTHKE
KAaK 4aCTH MUPOBOM KYJIBTYPBI U O MECTE
MaTeMaTUKHU B COBPEMEHHOM
UBUJIM3ALKHY, O clloco0ax ONMCAaHUS Ha

MaTeMaTHYECKOM SI3BIKE SIBJICHUH
peamsHOro MUpA.

Co3HaTeIbHO OTHOCHTHCS K
HENPEPBHIBHOMY 00pa3oBaHUIo, Kak

YCIIOBHIO YCIEIIHON MpodeccroHaIbHOM
1 OOIIIECTBEHHON NESITEIILHOCTH.

BLITL TOTOBBIM H CHOCOOHBIM K
00pa3oBaHMIO, B TOM YHCIIe
caMo00pa3oBaHUIO.

®opMUpPOBATH MOTHBALIMIO K 00YUCHHIO
1 IeJeHaNpaBiIeHHON MO3HaBaTeIbHOU
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MO/ICYETa YKCIIa UCXOJI0B.
OueHuBaThL BEPOATHOCTH HACTYIUICHUSA
COOBITHH B MPOCTEHIINX TMPAKTHICCKUX
CUTYAIHIX u OCHOBHBIE
XapaKTEPUCTUKU CITyYalHBIX BEIUYUH.
Hcnoan3oBath TOTOBEIE
KOMITBIOTEPHBIE TIPOTPaMMBI [Tl TIOUCKA
MTyTH PEIIeHU 3a1a4H.

JIeSTENBHOCTH.
BbITh CHOCOOHBIM K AMOLMOHAIBHOMY
BOCIIPUATHIO MaTEMAaTH4YECKUX OOBEKTOB,
3a7a4, pEeLICHU, pacCyKIACHUM.
@®opMHPOBaTh OCHOBBI CAMOPA3BUTHUA U
CaMOBOCIIUTaHUSI B  COOTBETCTBHHM C
00111e4eTI0BEYeCKUMH LICHHOCTSIMH.
YMeThb 5ICHO, IOTUYHO M TOYHO H3JIarath
CBOM MBICIIM B YCTHOM W NUCBMEHHOM
peuy, MOHUMaTh CMBICT HO3HABAaTEIbHOM
3aJa4M, BRICTpauBaTh apryMEHTALHIO.

PopMHPOBATH KpEaTUBHOCTh
MBIIIJIEHNS], HHUIINATUBY, HAXOQYHBOCTbD,
aKTHBHOCTb npu peleHuu

MaTeMaTUYECKUX 3a7ad.

YMeTh KOHTPOJIUPOBATH MPOLECC U
pe3ysibraT  y4eOHOW  MaTeMaTHYECKOM
JIESTENbHOCTH.

Hcnoab3oBaTh nproOpeTeHHBIE 3HAHUS
Y YMEHUS B IIPAKTUYECKOH AeATENIbHOCTH
U TIOBCEITHEBHOM JKU3HU.

BBITH TOTOBBIM OTCTAaMBATh CBOIO TOUKY
3peHHsI TPH PEIICHHH BEPOSTHOCTHBIX
3aJa4, TMpU  aHauu3e  WHPOpPMAIUH
CTaTHCTUYECKOTO XapaKTepa.

Haxoauts JIOTIOJTHUTENIbHYIO
UHQOPMAITUIO IS perieHus
BEPOSITHOCTHBIX MIPAKTUUECKUX 3a7ad.
®opMUpPOBATb OCHOBBI  JIOTHYECKOTO
MBIIICHHS npu peleHnn
BEPOSITHOCTHBIX 3a7a4.

Pazpnen 10.
YpaBHenust u
HepaBeHCTBA.

IIpon3BoaUTH paBHOCHIIBHBIE
MIEPEXO/IBI C IENBIO YIPOIIEHUS
YpaBHEHUH, HEPABEHCTB.

BbIoJHATE NPOBEPKY HAWJEHHOTO
pELIeHNs C TOMOIIBIO TIOJCTAHOBKU U
ydeTa 001aCTH JOMYCTHUMBIX 3HAYCHHH.

Hcnoab30BaTh TOTOBBIE KOMIIBIOTEPHBIE
MPOrpaMMBbI, B TOM YHCIIE I IOUCKA MTyTH
pElIeHNs M WILUTIOCTPAINH PETIECHUS
YpaBHEHUI 1 HEPABEHCTB.

Omnpeneasitb NPUYUHBI BO3MOXKHBIX
MOTEPh WU MPUOOPETEHUS JTUITHAX

Hmets mpencraBieHHe O criocobax
OIIMCAaHHUId Ha MATCMATHUYCCKOM S3BIKC
SIBJICHUW PEAJIBHOI'O MHUpa.

Co3HaTeIbHO OTHOCHTbCS K
HEMpepeiBHOMY  00pa30BaHUIO, KakK
YCIIOBHIO YCIEHIHON MpodecCroHaIbHOM
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IIpenBuaeTs BO3MOXKHYIO MOTEPIO UM
proOpeTeHre KOpHs U HAXOAMTh IIyTH
BO3MOXHOTO H30eraHus OIIHOOK.
IIpuMeHATH OCHOBHBIE METOIBI
peleHus are0pandecKux ypaBHEHHIH:
METOA PA3JIOKEHNUS Ha MHOXKUTEIIU U
METO/T BBEJICHHSI HOBOW NEPEMEHHOM.
Pemarte npoctsie
TPUTOHOMETPUYECKHUE, IIOKA3aTEIIbHBIE,
JorapupMUIECKre, paluOHAIBHBIC U
HppaloHaIbHbIE YPAaBHEHUS.
IIpuMeHsITL CTaHAAPTHBIC TPUEMBI
peLIeHHs PalUOHAIBHBIX,
HppalMoOHaIbHbIX, TOKa3aTeIbHBIX,
Jlorapu(MUYECKUX HEPABEHCTB.
Pemath HepaBeHCTBA METOAOM
HWHTEpPBAJIOB.

Hcnoab3oBaTh cBOICTBA U Tpad KK
(hYHKIMI TIpH pEeIIeHUH YpaBHEHUH 1
HEPaBEHCTB.

Hcnoan3oBath TFOTOBBIE
KOMITBIOTEPHBIEC IPOTrPaMMBI 1711 TIOMCKa
NyTH  pElIeHus W WUIIOCTPALUH
pelIeHns] ypaBHEHUI U HEpaBEHCTB.

PEIICHUH U ITyTH UCTIPABIICHUS JaHHBIX
OIINOOK.

YmMmern KJIaccu(pMuupoBaTh,
CHUCTEMaTU3UPOBATh WHPOPMAIIHIO 110 TEME,
CpaBHUBATD, aHAIU3UPOBaTh,  JIENATh
BBIBO/IBL, parroHaIEHO pemarts

MO3HaBaTeNbHbIE U IPOOIEMHBIE 3aIaHHS.
Ymers mnpeacraBjsATh HH(pOpManuo B
pasnnuHbIX (OpMax, HaBaTh pa3BEPHYTHIN
OTBET Ha  BOIPOC, Y4YacTBOBaTb B
obOcyxnennn ¥ (HOPMYIHPOBaTH CBOE
MHEHHE.

YMerp oueHuBaTh CBOIO paboTy B
CpaBHEHUU c CYLIECTBYIOIUMH
Tp€6OBaHI/IﬂMI/I, IMOJIB30BaTHCA pa3JINYHbBIMU
croco6aMu CaMOKOHTPOJIS.

1 OOIIECTBEHHOI eSITENbHOCTH.

BbITh TOTOBBIM M  CHOCOOHBIM K
00pazoBaHMIO, B TOM qucie
€amMo00pa30BaHUIO.

@opMUpPOBATH MOTHBALIUIO K 00YUCHHIO
U IlIeJICHaNpaBJIeHHON TMO3HaBaTEIbLHON
JIESATENBHOCTH.

BBITh CHOCOOHBIM K 3MOIMOHAIBHOMY
BOCTIPHSITHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHUH, pacCyKICHUH.
@®opMHPOBATh OCHOBBI CAMOPA3BUTHUSA U
CaMOBOCIIUTaHUSI B COOTBETCTBUU C
00I1e9eI0BeYeCKIMHY [IEHHOCTSIMHU.
YMeThb SICHO, JIOTUYHO M TOYHO H3JIarath
CBOM MBICIM B YCTHOW W IMCBMEHHOH
peuy, NOHUMATh CMBICI O3HABATEIbHOU
3aJa4M, BBICTPauBaTh apryMEHTAIHIO.

DopMUPOBATH KpEaTUBHOCTh
MBIIJICHASI, WHUITHATABY, HaXOJIUBOCTb,
aKTUBHOCTH npu peneHnu

MaTeMaTUYeCKUX 3ajau.

YMeTb KOHTPOIMPOBaTb MpPOLECC U
pe3yabpTaT  y4eOHOM  MaTeMaTHYecKOH
JIESITEIHOCTH.

Paszgen 11.
IToBTOpEHME.

Baagerr MeTOgaMM JIOKa3aTENbCTB U
ANTOPUTMAMH pelieHus
MaTeMaTHYECKUX 3a1ad, yMeTh WX
NPUMEHSITD, MIPOBOIUTH
JOKa3aTellbHbIE PACCYXJIEHUS B XOJIe
penieHuns 3a1ad.

Hcnoan3oBaTh TOTOBBIE
KOMHBIOTepHBIe HpOFpaMMBI JJIsI TIOUCKAa
MyTH pELICHUS 3aJauH.

YMmertn KJIaccupuuupoBaTh,
CHCTEMaTH3UPOBATh HHPOPMALHIO 110 TEME,
CpaBHUBaTh,  aHaJIM3UPOBaTh,  JAeJaTh
BBIBO/IBI, panroHaIbHO peaTsb

M03HaBaTeNbHbIE U POOIEMHBIC 3a1aHHS.
Ymers mnpeacTraBaATh HHPOPMALMIO B
pasnuuHBIX (hopMax, JaBaTh Pa3BEPHYTHIN
OTBET Ha BONPOC, y4acTBOBAaTh B
oOcyxneHnn #  (OPMYIHPOBaTb CBOE
MHEHHE.

YMerp oueHMBATH CBOIO paboTy B
CpPaBHEHUU c CYLIECTBYIOLIUMHU
TpeOOBaHUSIMHU, NIOIH30BATHCS PA3NUIHBIMU

Hmets mpeacTraBjeHHe O crocobax
OIMCAaHMS HAa MATEMATHYECKOM SI3BIKE
SIBIICHUH PEaIbHOT'O MHpA.

Co3narejIbHO OTHOCHThLCS K
HEMpepbIBHOMY  00pa30BaHUIO, KakK
YCIIOBUIO YCHEIHONW MpodhecCHOHATBHOM
1 OOILECTBEHHOH JeITEILHOCTH.

BEITL TOTOBBIM M CHOCOOHBIM K
00pa3oBaHMIO, B TOM Yyucie
€aMo00pPa30BaHUIO.

@DopMHUPOBATh MOTHUBALIMIO K O0YUEHUIO
U UeJCHANPABICHHON TMO3HABATEIbHOM
JIESITENHHOCTH.
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crocobamu CaMOKOHTPOJIA.

BbITh CHOCOOHBIM K HSMOIIMOHATHLHOMY
BOCTIPHSITHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, peLlIEeHUH, pacCyKICHUH.
@®opMHUPOBATH OCHOBBI CAMOPA3BUTUA U
CaMOBOCIIUTaHUSI B COOTBETCTBUU C
00II1e9eI0BeYeCKIMHI [IEHHOCTSIMH.
YMeTh SICHO, TOTUYHO U TOYHO M3JaraTh
CBOM MBICIIM B YCTHOM W MHUCHBMEHHOM
pedu, MOHUMAaTh CMBICT MTO3HABATEIHLHON
3a/1a4¥, BEICTPANBATh apTyMEHTAIIHIO.

DopMUPOBATH KpEaTUBHOCTh
MBIIJICHHS], WHUIIHATABY, HaXOJIUBOCTb,
aKTUBHOCTH npu peneHnu

MaTeMaTU4YeCcKUX 3ajau.
YMeTb KOHTPOIUpPOBaTH Tpolecc U
pe3ynpTaT y4eOHOW MaTeMaTH4ecKOu
JIeSITEIbHOCTH.
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YCJOBUSA PEAJIM3AIINU ITPOT'PAMMBI YUYEBHOM JIACITATIIMHBI
TpeGoBaHus K MUHUMAJIbHOMY MAaTEePHUAJIbHO-TEXHUYECKOMY O0ecredeHn 0

Ocnanenue yueOHOro KabMHeTa MaTeMaTHKU o0ecriedynBaeTcs OMOIMOTEUHBIM
GboHAOM, TNEYaTHBIMU MOCOOMSMHU, HH(POPMALMOHHBIMU CpPEJACTBAMU, a TaKKe
TEXHUYECKUMU  CpPEJACTBaMU  OOydYeHHs, Y4EOHO-TIPAaKTHUYECKUM U  y4eOHO-
71a00paTOPHBIM 000PYAOBAHUEM.

ObOopynoBanue yueOHOro KaOUHeTA!
- yueOHasl 10CKa;
- yueOHas Me0elb (YYEHUUECKHUE CTYJIbsI U CTOJIbI, pabouee MECTO MperoaBaTes);
- Y4eOHO-TIPAKTUUYECKOE U Y4eOHO-1a00paTOpHOE 000PY0OBAHUE:
® KOMIUICKT YEpPTEKHBIX WHCTPYMECHTOB: JIMHEHWKA, TPAHCIOPTHP, IHUPKYIb,
yrompruk (30°, 60°, 90°), yromsruk (45°, 90°);
® KOMIUIEKT CTEPEOMETPUUECKUX TeJl (IEMOHCTPAIMOHHBIX U Pa31aTOYHBIX ).
Texnuuyeckue cpeacTsa 00y4eHUs:
- KOMIIBIOTED;
- IPOEKTOP;
- OKpaH;
- MHTEpaKTUBHAS JTOCKA.

JIJist opraHu3anuy 3JIEKTPOHHOTO OOYYCHHsI ¢ TIPUMEHEHHEM TUCTAHITMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTUM MOXET MCIOJb30BaThCS CHUCTEMA AIIEKTPOHHOTO
oOyuennst Moodle, cepsuc ZOOM nsneKTpoHHAs MOYTA; JIEKTPOHHA OUOIHOTEeKa —
OBC «lOpaiit»; cucrema HHTEpHET-CBsI3M skype; comuaibHbie ceTd; TenedoHHas
CBSI3b.

MarepuanbpHo-TeXHUUeCcKass 0a3a, HeoOxoaumas I OCYIIECTBIICHUS
0o0pa30BaTeNBLHOTO TMpOoIecca MO JTUCHUIUIMHE C MPUMEHEHHEM JUCTaHIIMOHHBIX
o0pa30BaTeNbHBIX TEXHOJOTUN BKIIOYAET B CE€0S KOMITBIOTEP/HOYTOYK/TUIAHIIIET;
CpE/ICTBa CBSI3U MPETOJaBaTeNie 1 00yJdaronuXCsl.

HNudpopmanuonHblie cpeacTsa 00y4eHus !
- DJICKTPOHHBIC YUeOHBIC M3aHUS 1T0 OCHOBHBIM pa3jieliaM Kypca MaTeMaTHKH;
- JJIeKTpOHHas Oa3a JaHHBIX MAaTEMaTHYECKHMX W HWTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX W TIPOBEPOYHBIX MaTEPHAIIOB JIJII OpPTaHM3aluu (PpOHTAIBHOU H
WHJUBUAYAJIbHOU pabOTHI;
- MyJIbTUMEIUHHBIC 00yYaloIne MPOrpaMMBl;
- MPE3CHTAIINH 10 Pa3JieiaM Kypca MaTeMaTHKH.
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IleyaTHble MOCOOUS NJIS1 M3YUYEHHUS TeM, Pa3/1eJiOB M y3JI0BbIX BOIPOCOB
y4e0OHOro MmarepuaJia

¥Y3i10BbI€ BONPOCHI
yue0HOro MaTepuaJia, TeMbl
yueOHO# mporpamMmmabl

Bunanl ¥ HanMeHOBaHHeE TA0JINI

DOYyHKUMH U TPaPuKu

«JIuneiinas GyHKIIUY;

«KBanparnunas GyHKINA»;

«[IpeoOpa3zoBanue rpaduka KBagpaTHIHON HYHKIUN;
«DyHKUIMSA BUIA Y = X»;

«DyHKIMS BUaa Y = Sin X»;

«DyHKIMA BUIA Y = COS X»;

«Dynkuus Bunga y =tg x, y=ctg x»;

«OO0parHble TPUTOHOMETPUUECKHE (PYHKLINNY;
«Jlorapudmuueckas u nokazarenbHast QYHKIIUNY;
«['padpuueckoe u ananuTHUECKOE 3a1aHUs QYHKIIUN».

Tpuronomerpuieckme
GyHkuMu

«OmnpeneneHue CHHyca U KOCUHYCa YUCIIa;
«Ompenenenue TaHTeHca yncia. JIMHUS TAaHT€HCOBY;
«OmnpeneneHue KOTaHIeHca Ynca.

JIMHMSA KOTAaHTCHCOBY;

«Tpuronomerpus»;

@OyHKMs Y = arcsin X »;

DyHKIMA Y = arcccos X »;

«DyHKnHs Y = arctg X »;

«DyHknus y = arcctg X ».

Tpuronomerpuueckue
YPAaBHEHMS M HepaBeHCTBA

«Pemienue ypaBHeHus  Sin X = ay;
«Pemienne ypaBHeHHsT  COS X = a;
«Pemenune ypaBHeHus tg X = ay;
«Pemenne ypaBHeHust Ctg X = a»;
«Pemenne HepaBeHCTBa SN X > ay;
«Pemenne HepaBeHCTBA COS X < ay;
«Pemenne HepaBeHCcTBa g X < ay;
«Pemenne HepaBeHcTBa  Cig X > ay.

IIpeoOpa3oBanust
TPUTOHOMETPHYECKUX
BbIPAKEHHU I

«DOopMyJIbl TPUTOHOMETPUN.

IIpousBoanas u ee
NnpUMeHeHHe

«IIpenenbHbIi IEpeXo] U HEMPEPHIBHOCTHY;
«IIpousBoHAS»;

«IIpaBuna BEIYMCIEHUS TPOU3BOIHBIX;

«['paduku QyHKIMIA 1 UX TPOU3BOIHBIEN;
«Bo3zpacranue u yobiBaHue QYyHKIUI;
«QKCTpeMyMbl QYHKIIUN;

«HccnenoBanue QyHKIUIN;

«Yrenue rpapukoB QyHKIUII;

«Haubomnpliee 1 HaMMEHbIIIEE 3HAYCHUH (QYHKITHI.

CreneHu u KOpHHU

«O00011IeHNE TTOHITHUS CTEIICHN.
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Iloka3aTeabHas "
Jorapudpmuyeckas
GyHkumnu

«[TokazarenpHass GYHKIHS;
«Jlorapudpmuueckas QyHKIUI»;
«[TpousBoaHas moKa3aTenbHON HYHKIINY;
«[IpousBoanas norapuMudaeckoil GyHKIUNY.

Crepeomerpus

«AKCHOMBI CTEPEOMETPUHU U HEKOTOPHIE CIICCTBUS U3 HUXY;
«[TapannenbHOCTh B MPOCTPAHCTBEY;
«IleprneHIUKYIIPHOCTH B IPOCTPAHCTBEY;

«CeueHue napasuiesenureia II0oCKOCThIO;

«CeueHune TeTpasipa MIOCKOCThIOY;

«unuuap, KoHyc»;

«Bniucannble (OMUCAHHBIC) MHOTOIPAHHUKN;

«BeKTopsbI B IPOCTPaHCTBEY;

«MeTto KOOpJIMHAT B MPOCTPAHCTBEY.

MHOrorpaHHUKHU

«IIpuzmay;

«[Tapannenenuneny;

«I[IpsAMOYTOIBHBIN MMapasuIeICUIIeTy;
«YcedeHHas IUPaMUIa»;

«CeudeHnss MHOTOTPaHHUKOB IJIOCKOCTBIOY;
«CeueHne nupaMusl MI0CKOCTBION;
«CedeHune npu3bl U YCEUEHHON MUPaMUIbI»;
«IIpaBuibHBIE MHOTOTPAHHUKHY.

10.

Tena Bpauenus

«Tena BpameHusn»;

«IIIap u ero wactu»;
«qunuunp»;

«Konycy;

«Y CEYEHHBIN KOHYC;
«O0OBEMBI Tell BpALLICHUS.

NudpopmanuonHoe odecrieyeHne 00y4eHus.
Ilepedyenb pekoMeHaAyeMbIX YUeOHBIX H3AAHUIM,
HNHTepHeT-pecypcoB, A10NOJHUTEILHOM JUTEPATYPHI

OcCHOBHbIEC HCTOYHHUKH:
Mopnakosud, A. I'. MaTemaTuka: anrebpa u Hayajia MaTeMaTHYECKOTO
aHanmu3a, reometpus. 10 kmacc: yueOHUK Ui ydamuxcs 001meoopa3oBar.
opranuzanmii (6a3oBbIit ypoBens) / A. I'. Mopakosuy, 1. M. CmupHoBa. —
12-¢ u3n., crep. — MockBa: MHemo3uHa, 2015. — 447 c.
Mopnakosud, A. I'. MaTemaTtuka: anrebpa u Hadajia MaTeMaTHYECKOTO
aHanmu3a, reometpus. 11 kmacc: yueOHUK i ydamuxcs 001meoopa3oBar.
opranu3zanuii (6a3oBbiii ypoBenb) / A. I'. Mopakosuy, M. M. CmupHoBa. —
11-e uzn., crep. — MockBa: Muemo3suna, 2015. — 429 c.

J_IOHOJ'IHI/ITC.JIBHBIC HCTOYHHUKMH:

. boromounos, H. B. Maremaruka : yueonuk ajs CI10 / H. B. boromornos, I1. U.
CamoitsieHko. — 5-e u3 ., nepepad. u nom. — Mocksa : FOpaiit, 2017. — 396 c.
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. Tloropenos, A.B. I'eomerpust. 10-11 knaccsl: yueOHUK A1 0011€00pa3oBar.

opraHuzaiuii: 6a30BbIiil U mpoduiIbHbIN ypoBHH / A. B. [loropenos. — 13-e uzs.

— Mockaa: [Ipocsemienue, 2014. — 175 c.

HNuTepHeT-pecypesbl:

. Math.ru [DnekrpoHnnslii pecypc]: caliT o MmaremaTHke. — Pexxum mocrymna:
http://www.math.ru.

. Marematuka [D71eKTpOHHBIN pecypc]: callT )KypHaia U31aTeIbCKOro JoMa
"TlepBoe centsiops". — Pexxum noctyma:  http://mat.1september.ru.

. Marematuka [D7eKTpOHHBIN pecypc]: calT. - Pexxum moctyna:
http://www.mathematics.ru.

. Maremaruka: KoHCyJIbTallMOHHBIN HEHTP NPENOIaBATENEH U BBIITYCKHUKOB
MI'V. - Pexxum nocryna: http://school.msu.ru.

. MockoBcKkUii EHTP HENPEPHIBHOIO MATEMATUYECKOTO 00pa30BaHUs
(MIIHMO) [9nexTpoHHbIH pecypc]: caiiT. — Pexum gocrymna:
http://www.mccme.ru.

. DKCIOHEHTa [ DNIeKTPOHHBIN pecypc]|: LIeHTp MHXKEHEPHBIX TEXHOJIOTUN U
MO/JICJIMPOBAHUS: CalT. - PexxuMm moctyna: http://www.exponenta.ru

. Math-Net.Ru [DnekTpoHHBIii pecypc]: 00mepoCCHiiCKuii MaTeMaTHUECKU I
nopTtai. — Pexxum mocryma: http://www.mathnet.ru

. Allmath.ru [DnexTponHsIii pecypc]: Bcs MaTeMaTHKa B OJJHOM MECTE: CalT. —
Pesxxum noctyna: http://allmath.ru/

. Best anemenTapHas MaremMaTuKa [ QJEKTPOHHBIN pecypce|: cpenHss
MaTeMaTU4yecKasi MHTepHET-1IKoJIa. — Pexxum noctymna:
http://www.bymath.net.

10.MaTemMaTH4eCKHUe OJTMMITHAIBI U OJTUMITHATHBIC 330291 [ DIIEKTPOHHBIH

pecypc]: cait. - Pexxum moctyma:  http://www.zaba.ru.

11.MathTEST.ru [ 31eKTpoHHBIH pecypc]: MaTeMaThKa B TOMOIIIb IIKOJIbHUKY H

CTyIeHTY (TecThl Mo Matemartuke online). — Pexxum fgocryna:
http://www.mathtest.ru.

12.Uztest.ru [DnexTpoHHbBIN pecypce]: caiit. — Pesxxum goctyma: http://uztest.ru.
13.DenepanbHbIi IEHTP WHOOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB

[DnexTpoHHBIH pecypc]: caldT. — Pexum moctyna: http://fcior.edu.ru/
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KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM TUCIUILINHBI

KoHTpoib M oOmeHka pe3yJabTaTOB OCBOEHUS YYEOHOW JMCLHMIUIMHBI OCYLIECTBISETCS MNPENOAaBaTEIeM B
IPOLECCE MPOBEACHNUS TEOPETUUECKUX U IPAKTUUECKUX 3aHATUM, TECTUPOBAHMSI, a TAK)KE BBIIIOJIHEHUS 00Y4aIOIIUMHUCS
UHIAVBULYAJIBHBIX 3aJaHUM, IPOEKTOB.

JUig TeKyliero KOHTPOJIsI M IPOMEXKYTOYHOM arrecTanuu co3iaH (oupa oueHouHbix cpeacts (POC). ©OC
BKJIFOUAET B ce0s1 OLIEHOYHBIE MaTepUallbl, IPEeJHA3HAYEHHbIE I ONPEAEICHUSI COOTBETCTBUS (MM HECOOTBETCTBHS)
MH/IMBHUIyaJIbHBIX 00pa30BaTeNIbHBIX JOCTHKEHUI OCHOBHBIM I10KA3aTENsIM OLIEHKH PE3yJIbTaTOB MOJArOTOBKHU.

[Tpu u3yuenun Tem Bcero Kypca «MaTemaTrruka» TEKyILIU KOHTPOJIb BKIIOYAET BXOJIHYIO KOHTPOJIBHYIO paboTy U
8 KOHTPOJBHBIX PabOT MO TEMaM, BXOAAIIUM B KypC U3y4EHHUS alreOphl U Havyalla aHalli3a, TEOMETPHH.

Taksxe mpuMeHsieTcs ciaeayromue GopMbl TEKYIETO0 KOHTPOJIA:

— caMocTosTenbHbIe paboThl Ha 15 - 20 MHUHYT HO KaXJI0il TeMme MpeAaMeTa Il OCYIIECTBJICHHS TEKYIIEro
KOHTPOJISI 3HAHUW, YMEHUW M HABBIKOB OOYYArOUIMXCS, B KAUECTBE JOMOJHUTEIBHBIX YIPAXKHEHHUM, a TAKKE C LEIbI0
CaMOIIPOBEPKHY;

— 3a4eThI 10 TEOPETUUECKOMN YaCTH ISl IPOBEPKU TEOPETUYECKUX 3aJJaHUI I10 TaHHOU TEME;

— TEMAaTUYECKHE TECThl JJIsl MPOBEPKH YCBOCHHS TEOPETUYCCKUX 3HAHWK MO TeMme (TECTOBbIC 3aJaHUsl B
pa3nmuuHBIX (hopMax: 3aiaHus CO CBOOOIHBIM KPATKHM OTBETOM, 3aJ[aHHs Ha JOTIOJIHEHHE BBICKA3bIBAHUS).

[IpomexyTouHas aTTecTalrs — SK3aMEH.

OneHka WHIMBHAYalIbHBIX OOpa30BATENbHBIX JOCTHKEHMM 10 pe3yJibTaraM TEKYLIEro KOHTpOJd U
MIPOMEKYTOUHOM aTTeCTAllMy MPOU3BOJUTCS B COOTBETCTBUHU C YHUBEPCAIBHON LIKAJION (TabnuIa).

KavecTBeHHast oneHKa
IIpoueHT pe3yIbTATHBHOCTH .
HHIMBHIYAJIbHBIX 00Pa30BaTEJIbHBIX TOCTHKEHH
(mpaBWIBHBIX OTBETOB) =
0aya (oTMeTKa) BepOaJIbLHbIH aHAJIOT
86 + 100 5 OTJIMYHO
71+ 85 4 XOPOIIIO
50+ 70 3 YJAOBJICTBOPUTEIHHO
Menee S50 2 HE YIOBJICTBOPUTEIIHHO
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OcHOBHbBIE NOKA3aTeJIU OIleHKH pe3yJibTaTa

JInuHOCTHBIE

Pe3ysbTaToM (JOPMUPOBAHUS TUYHOCHIHBIX YUEOHBIX YHUBEPCAIbHBIX OCUCH UL ClIeIyeT CYUTATD:

MTOJIOKUTEIBHOE OTHOIICHHE K YPOKaM MaT€MAaTHUKU;

yMEHHE MMPU3HaBaTh COOCTBEHHBIE OIINOKY;

yMeHHe popMyIHpoBaTh CBOE OTHOUICHHE K MPOOIEMHBIM CUTYAIUSIM;

(opMHpOBaHKE IICHHOCTHBIX OPUEHTAIMN (CaMOPETYIISIHS, CTUMYJIUPOBAHUE, TOCTIKEHUE U JIP.);
(hopMHpOBaHKHE MATEMATHUECKOW KOMIIETEHTHOCTH.

MeTaHpe[[MeTHLIe

Pe3yabraTroM (GOpPMHPOBAHMSI HO3HAGAMENbHBIX YUEOHBIX YHUGEPCAIbHBIX Oelicmeuil OyIyT SIBIATHCS
YMeHHS:

IIPOU3BOJILHO U OCO3HAHHO BJIAJIETh OOIKMM IIPUEMOM PELICHMS 33/1a4;

OCYIIECTBIISTH MOMCK HEOOXOMMOM MH(OpMAIMH 1151 BBITOJHEHHUS y4eOHBIX 3a1aHUH;

HCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA, B TOM YHUCIIE MOJEIHN U CXEMBI JJIs PEIIeHUs] y4eOHbIX
3ajay;

OPUEHTHUPOBATHCA B pa3HOOOPA3UHU CIIOCOOOB PEIICHUS 3a/1aY;

YUUTBCSI OCHOBAM CMBICIIOBOTO UTEHHS XYA0KECTBEHHBIX U TIO3HABATEIILHBIX TEKCTOB;

YMETh BBIJEIATH CYIIECTBEHHYIO HH(POPMAITUIO U3 TEKCTOB Pa3HBIX BHJIOB;

YMETh OCYIIECTBIISITh aHAIHN3 OOBEKTOB C BBIJCIICHHUEM CYIIECTBEHHBIX M HECYIIIECTBEHHBIX IPU3HAKOB;
YMETb OCYILLECTBIISITh CUHTE3 KaK COCTaBJIEHHE LIENOT0 U3 YacTel;

YMETb OCYLIECTBISATh CPABHEHUE U KJIACCU(UKALIMIO 110 33aHHBIM KPUTEPHSIM;

yYMETh YCTaHaBIUBAaTh IPUUMHHO-CIIEICTBEHHbIE CBA3H;

YMETh CTPOUTH paccyXJeHHs B (hopMe CBSI3U NMPOCTHIX CYKIEHUNH 00 00bEKTE, €ro CTPOEHUH, CBOMCTBAX U
CBSI3AX;

YMETh yCTaHABIUBATh aHAIOTHH;

BJIa/I€Th OOLIUM MPUEMOM pEIICHUs YyUeOHbIX 33/1a4;

OCYILECTBIIATh PACIIMPEHHBIN MOMCK MHPOPMAIUH C UCIIOJIB30BAaHUEM PECYPCOB OUOIMOTEKH;

co3J1aBaTh U MpeoOpa30BbIBATE MOJEIN M CXEMBbI JUISl peLLIeHHs 3a1a4;

YMETh OCYLIECTBIATH BEIOOP Hanbosee 3(h(heKTUBHBIX 00pa3oBaTeIbHbBIX 337a4 B 3aBUCUMOCTHU OT
KOHKPETHBIX YCIIOBUH.

OCHOBHBIM KpUTepHeM c(POPMHPOBAHHOCTH KOMMYHUKAMUGHBIX YUEOHbIX YHUGEPCATbHBIX OelCM Ul
MO’KHO CYUTATh KOMMYHUKATHBHbIE CIIOCOOHOCTH 00y4Yaouerocs, BKJAYAKIMe B ceds:

KCJIaHUEC BCTYIIATh B KOHTAKT C OKPY>KAarOINMU,
3HAaHWC HOPM U IIpaBUJl, KOTOPBIM HGO6XOI[I/IMO CJICAOBAThH IIpH O6II.[CHI/II/I C OKPY>KaromnuMHu,
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YMEHHE OpraHW30BaTh OOIICHHE, BKJIIOYAIONIEE YMEHHE CIYIIaTh COOCCENHHKA, YMEHHE SMOIMOHAIBHO
COTIEPEKUBATh, YMEHUE pellaTh KOH(MIUKTHBIE CUTYalllK, YMEHHE paboTaTh B IPYIIIIE.

COTPYIHUYATh C TOBapHIIAMHU TIPU BHINOJIHEHUH 33JaHWH B TIape: YCTAHABIUBATH W COOJIOAATH OYEePETHOCTD
JICHCTBUI, CpaBHUBATh TOJyYCHHBIC PE3yJbTaThl, BHICIYIIUBATh MAapTHEPA, KOPPEKTHO COOOMATh TOBAPHILY 00
OIIHOKAX;

3a]1aBaTh BOIIPOCHI C IEIbIO MONyYCHUsT HY>KHOW WHPOPMAIHH;

OPTraHU30BBIBATH B3aUMOIPOBEPKY BBITOIHEHHOW Pa0OTHI;

BBICKa3bIBaTh CBOC MHECHHUE MTPH OOCYKIICHUH 3a/TaHUSI.

Kputepusimu chpopMUPOBAHHOCTH Yy 00Y4YAKOIIErOCs pe2yiAyuu CBOel IesiTeJIbHOCTH MOXKeT CTaTh
CIIOCOOHOCTE:

OTCJIEKMBATH 11eNIb Y4eOHOH e TeIbHOCTH U BHEYUEeOHOM (TIPOeKTHASI JeSTENFHOCTB);

IUIAHUPOBATh, KOHTPOJIMPOBATh M BBINOJHATH JICHCTBHE 10 3amaHHOMY oOpasily, MpaBuily, C
HCTIOJIb30BAHUEM HOPM;

BBEIOMpATH CPEACTBA JUIsl OPTaHU3AIUK CBOCTO ITOBEICHHUS;

aJICKBATHO BOCIIPUHUMATH YKa3aHUsI HA OIIMOKH U HCIIPABIIATh HAWICHHBIC ONIHOKY;

OLICHMBATh COOCTBEHHBIC YCIICXH,

TUTAHUPOBATS IIATH TI0 YCTPAHESHHUIO MPOOETIOB.

B pe3yabTare u3yueHusi TeM Kypca oOydaromuecsi J0JKHbI MCIOJb30BATh NMPUOOPeTEHHbIE 3HAHUS H
yMeHHS B NIPAKTHYECKOH 1eATeJIbHOCTH U NMOBCeTHEBHOM KU3HU

JUIL TIPAKTHYECKUX pacueToB 1o (opmyiaMm, BKIOYas (OPMYIbI, COAEp)KAIlIMe CTENeHH, PaJuKalbl,
TPUTOHOMETPHUYECKHE (PYHKIMH, UCIIONB3Ys P HEOOXOIMMOCTH CIIPAaBOYHBIE MaTEpPHUaIbl U IPOCTEHIINE
BBIYUCIIUTENbHbIE YCTPOMCTBA;

JUIE ONHMCAaHUSI C TOMOIIBI0 (YHKIMH pPAa3IMYHBIX 3aBHCHMOCTEH, MPEICTABICHUS WX TpadUuecKH,
MHTEpIIpeTaluy rpauKos;

JUISl peLIeHUs IPUKJIIaIHBIX 3a/1a4 Ha HAnOOJbIINEe U HAMMEHBIIINE 3HAaUeHUs, Ha HaXO0X/IEHUE CKOPOCTH.
JUIL UCCIeoBaHUs (MOJETUPOBAHMS) HECIOXKHBIX MPAKTUYECKUX CHUTyallud Ha OCHOBE H3YYEHHBIX
(dbopMyI1 U CBOUCTB uryp;

JUIE  BBIYMCIIEHUST OOBEMOB W TUIOMIAZCH TOBEPXHOCTEH TIPOCTPAHCTBEHHBIX TeJ TMPH PpEIICHUH
MPaKTUYECKHX 3a/1a4, UCTIONB3Ys TP HEOOXOMMOCTH CIIPAaBOYHUKH M BEIYMCIIUTEIBHBIE YCTPOHCTBA;

JUIsl aHAJI3a peallbHbIX YUCIOBBIX JAHHBIX, IPEJICTABICHHBIX B BUJIE JMarpaMm, rpauKoB;

aHanmn3a HHQOPMAIH CTATHCTHYIECKOTO XapaKTepa;

JUTSL TOCTPOCHHUS M HCCIIEIOBAHUS TIPOCTEHIITNX MAaTEMAaTHUECKUX MOJIEIICH.

39




MpeamerHbie

Beeoenue

B pesyabTare udydeHus TeMbl 00y4arOUIHecs 10/KHbI 3HATh:
® [IpeIMET, 11eJib, 3a/1a41 U3YYCHUSI MAaTEMATUKH;
® 3HAYCHHE MATEeMAaTHYECKON HAYKH /I PEIICHUS 3a]1a4, BOSHUKAIOUIUX B TEOPUU U MPAKTHKE;
® CBsI3b MATEMATHUKU C APYTMMHU HayKaMu;
® pOJIb MATEMAaTHUKU B COBPEMEHHOM OOIIECTBE.

Pazeumue nonamusn
o yucie

Yucnosvie hynkyuu

B pe3yabrare n3ydyeHusi TeMbl 00y4YaroLuecs: 10KHbI 3HATH:
® HCTOPHIO Pa3BUTHS MOHATHS YHCIIA,;
e TMOHATHA: (YHKIMS, apryMeHT, 3HaueHHe (YHKIMH, OOJIACTh ONpEACICHUs, MHOXKECTBO 3HAYCHUH,
rpaduk GyHKINH,
e crnocoObl 3aaHus PYHKINU: aHATUTUYECKUH, rpa@uuecKuii, TaOITUYHbIN;
® CBONCTBa (DYHKIIHIA: MOHOTOHHOCTh, OTPAHUYEHHOCTD, YETHOCTD, IKCTPEMYMBI.
B pe3yabTare H3ydyeHus TeMbl 00y4Yaroluecs 10KHbI YMeThb:
® BBINOJHATH apudMeTHUecKue NIEHCTBHUS HA/l YMCIAMHU, COYETasl YCTHBIC U TMCbMEHHBIC TIPUEMBI;
®  HaXOIWTh MPUOIMKEHHBIC 3HAUCHHSI BEJIMUMH M TOTPEIIHOCTH BbIYUCIICHHH (a0COMOTHAS U
e OmpeeNaTh 3HaUeHHE (DYHKIIMU 110 3HAYCHHUIO apryMEHTa IPU Pa3JIMYHbIX CIIOCO0ax 3a1aHus GyHKIINY;
e crpouTh rpaduku HyHKIHNH;
® ONUCHIBATh CBOIMCTBA (DYHKIIMHU IO TPAHKYy.

Tpuzonomempuueckue
dynuxyuu

Tpuzonomempuuecxue
8bIpAINHCCHUA

B pe3yabTrare u3ydyeHusi TeMbl 00y4arouuecs 10KHbI 3HATh:
® OIpeJeNeHNs CHHYCa, KOCUHYCA, TAHTCHCA, KOTAHT'€HCA POU3BOJIBHOTO YIiIa; PaJHaHHYI0 MEpY YIa;
e mOHATHA QYHKIHIA CHHYCa, KOCHHYCA, TAHTEHCA, KOTAHT€HCA,;
e omnpejeNieHre MepHoANYECKON (YHKINN, HANMEHBIIETO TOJOXKHUTEIBHOTO TeproAa Uit (PyHKINA CUHYC,
KOCHHYC, TAHT€HC, KOTaHTEHC,
® CBOIMCTBa TPUTOHOMETPUUYECKUX (YHKIIUH;
® OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI.
B pe3yabTrare u3ydyeHusi TeMbl 00y4aloUIHecs 10KHBI yMeThb:
e cTpouTh rpaduku GyHKIMN y = COS X, y = sin X, y = tg X (110 TOUKam);
e 110 rpauKy ONMUCHIBATh CBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIUIA;
®  BBIYUCIATH 3HAYCHUS TPUTOHOMETPUUIECKUX BBIPAKEHHIA;
®  BBINOJHSITH HECJIOKHBIE TPEe0OPa30BaHMs TPUTOHOMETPUUYECKUX BBIPasKEHUI.
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B pe3ysbTare nzyueHusi TeMbl 00y4Yarommecs 10KHbI 3HATD:

Tpuzonomempuueckue ® IOHATHA apKKOCHHYCA, ApDKCUHYCA, apKTaHI'€HCA, apDKKOTAHI€HCA YUCIIA;
ypasHnenus e (QopMyInbl peuieHui MPOCTEHIIUX TPUTOHOMETPUYECKHUX YpaBHEHHMH cOs X = a, Sin X = a, tg X = a,
ctgx =a.
B pe3sysbTare n3y4eHus TeMbl 00y4a0Iuecs 101KHbl YMeTh:
e pemarb IPOCTEUIINE TPUTOHOMETPUYECKUE YPABHEHUS C ITOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH U
dopmyu;
e pemaTh HECIOXXHblE TPUTOHOMETPUYECKUE ypaBHEHMs (KBaJpaTHble OTHOCUTEIBHO OJHOH U3
TPUTOHOMETPUUYECKUX (DYHKIIMHA, OZTHOPOJIHBIE YPAaBHEHUS NIEPBON U BTOPOH CTENIEHH OTHOCUTEIBHO COS X
U sin X);
®  1ICII0JIb30BaTh TPUTOHOMETpUYECKHE (POPMYJIbI ISl PEHIEHUS] TPUTOHOMETPHUUECKUX YPaBHEHUH.
B pesysbTare n3y4eHust TeMbl 00y4alOIIMICS JOJIKeH 3HATD:
Ilpoussoonas. ® TOHATHS NMPHPAIICHUS apryMEHTa, IpUpameHus (yHKINH, MPOU3BOAHON (YHKIIUU, KPUTUIECKON TOUKH
Ilpumenenue byHKLIMY;
npou3600HOIL. ® TCOMETPUYECKHI CMBICI IIPOU3BOAHOM;
e [IpaBHJIA HAXOXKJECHUS ITPOU3BOJHOM;
® CBS3b NPOU3BOAHON (PYHKLIMH CO CBOMCTBAMHU: INPU3HAKM MOHOTOHHOCTH, NpPHU3HAKW MaKCUMymMa U
MUHHMYMQ;
® aNropuTMbl A HUCCIeNOBaHMA (YHKIMM HAa MOHOTOHHOCTb M SKCTPEMYyMbI, HaumOOJIbLIEr0 H
HaMMEHBIIEr0 3HAaYEeHUs HEIIPEPHIBHOM Ha MPOMEXYTKE (DYHKIIMH.
B pe3ysbTare n3yueHust TeMbl 00y4arOMiicsl 10/2KeH YMeTh:
® HaxOJUTh IPOU3BOJIHBIE YJIEMEHTAPHBIX (YHKIUH, UCIIONB3YsI CIIPABOYHbIE MaTepHAaIbL;
®  BBIYUCIATH NPOU3BOIHYIO (DYHKIIMM B 3aJJaHHOM TOUKE;
® JCCle[IoBaThb B MpPOCTEHIIMX ciydasX (YHKIHIO Ha MOHOTOHHOCTb, Ha DJKCTPEMYMbI, HaXOIMUTb
HauOO0JIbIIME U HAMMEHbIINE 3HaUeHNs (PYHKIINH.
B pesysbTare n3y4eHust TeMbl 00y4al0IMecs J0KHbI 3HATD:
Ilapannenvsnocmeo ® OCHOBHBIE IIOHATHS ¥ AKCUOMBI CTEPEOMETPHH, CIIEACTBUS U3 AKCUOM;
RPAMBLX U e OIpeleNeHus MapajuleIbHbIX MPSAMBIX B IPOCTPAHCTBE, IMAPAUICNIBHBIX IUIOCKOCTEH, MIPSIMOM,
nao0cKocmen ¢ MapaJuIeIbHOMN TUIOCKOCTH;
npocmpancmee e [IPU3HAKHU NAPAJLIETBHOCTH NPAMBIX U INIOCKOCTEN, IIPSIMOU U IIIOCKOCTH.

B pe3yabTare udyueHusi TeMbl 00yYalOIIHECH T0/KHbI YMETh:

I/I306pa)KaTL TOYKH, MNPAMBIC W IIJIOCKOCTH Ha MPOCKIHOHHOM YCPTCIKC IIPHU PA3JIMYHOM HX B3daMMHOM
PacCioJIOKCHHUU B IIPOCTPAHCTBC,

41




® OIKCHIBATh B3aMMHOE DPACIIOJNIOKCHHE NMPSAMBIX M INIOCKOCTEH B NMPOCTPAHCTBE, APIYMEHTUPOBATH CBOU
CYXJI€HUs 00 3TOM PACHOJIOKEHUH;

¢ pCIIaTh HECJIOXHBIC 3ala4y HAa JOKA3aTCIILCTBO M BBIYMUCICHUA C UCIOJIB30BAHUCM H3YUYCHHBIX CBOﬁCTB,
OIIpElIETICHUM, IPU3HAKOB;

® 1CIIOJIb30BATh [IPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4 IUTAHUMETPUUECKUEe (GaKTbl U METO/bI;
IIPOBOJMTH JOKA3aTENIbHbBIE PACCYKICHMS B XO/I€ PEIICHUS 3aaY.

Ilepnenoukynapnocmeo
npAMBIX U
niaockocmeil 6
npocmpancmee

B pe3yabTare u3ydyeHusi TeMbl 00y4arouuecs 10KHbI 3HATh:
e omnpeeNeHus NePIEHINKYISPHBIX MPSAMBIX, TUIOCKOCTEH, MPSMONW M IUIOCKOCTH, HAKJIOHHOMW, MPU3HAKH
NEePIEHINKYIIIPHOCTH MIPSIMOM U TUIOCKOCTEH, CBOWCTBA MEPIICHIUKY/ISIPHOCTH TPSMON U INIOCKOCTH;
® TEopeMy O TpeX MEePIeHAUKYIIpax;
® CBOKMCTBa M300paKEHUS MPOCTPAHCTBEHHBIX QUTYP.
B pe3yabrare n3ydeHusi TeMbl 00y4YaIOLIHECs T0KHbI YMETh:
® ONUCHIBATh B3aUMHOE PACIOJIOXKEHHWE MPAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHUPOBATh CBOU
CYXKIEHHs 00 3TOM pacIoJIOKEHUY;
® aHaJIM3MPOBATH B MPOCTEHINNX CITyYasX B3aMMHOE PACIIOJIOKEHHE OOBEKTOB B IIPOCTPAHCTBE;
e peliaTh IUIAHUMETPUYUECKUE U TIPOCTEUIIIHE CTEPEOMETPUUYCCKHE 3a/1a4 Ha HaXOXICHUE TEOMETPUUYCCKIX
BEJIMYUH (JIUH, YTIIOB);
® JCIIOJIb30BATh MIPH PEUICHUN CTEPEOMETPUICCKUX 3314 TUIAHUMETPHUECKUE (PAKTHI U METOBI;
® TMPOBOAMTH JI0KA3ATEIbHBIC PACCYKICHHS B XOJI€ PEILICHHS 3a/1a4;
e pACIO3HaBaTh Ha YEPTEXKAX M MOJEISAX MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C
UX ONHCAHWSIMHA U H300paKSHUSIMHU.

Koopounamut u
6eKmopul 6
npocmpancmee

B pesysabTare n3y4eHust TeMbl 00y4alOIIMICS JOJIKEH 3HATD:
® [IOHATHUSA NPSMOYTOJIBHOW CHCTEMBI KOOPJIMHAT B IPOCTPAHCTBE, KOOPAUHATHI TOUYKHU B IPOCTPAHCTBE;
e (opMyIly BBIYUCIICHUS PACCTOSTHUS MEXKIY JBYMsI TOUKAMU B IIPOCTPAHCTBE C IIOMOILIbIO KOOPIUHAT;
® [IOHATHA BEKTOPA B POCTPAHCTBE, MOYJIb BEKTOPA U KOOPAUHATHI BEKTOPA;
e JeiicTBUS HaJl BEKTOpPaMHU B KOOPAMHATHOM (opme.
B pesysbTare n3y4eHus TeMbl 00y4al0IMICS 10/KEH YMeTh:
® BBIYUCIITH PACCTOSHUE MEXKIY JIBYMs TOYKAaMU B IIPOCTPAHCTBE;
BBIYMCIIATh KOOPJAMHATHI BEKTOPA B IPOCTPAHCTBE;
BBITIOJIHATH IEUCTBUS HaJl BEKTOPaMH B KOOpJAWHATHOU (opme;
IIPUMEHSATH IIPU PELICHUH CTEPEOMETPUUYECKHX 33/1a4 KOOPIUHATHO-BEKTOPHBIN METOL;
HCIOJIb30BaTh MIPU PEIICHUU CTEPEOMETPUUECKHX 3a]a4 IJIaHUMETpUUeCKe (PaKThl U METOIBL;
IIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHUS B X0JI€ PEIICHMS 3a/a4.
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Mmuozocpannuxu

B pe3yabTare uzy4enusi TeMbl 00y4aOMIUiCS 10/KEH 3HATD:
® TIOHATHSA MHOTOI'PAaHHHUKA, OCHOBHBIE €T0 2JIEMEHTBHI,
ONPEIEICHUS U CBOMCTBA IIPU3MBI, IPSIMOU IPU3MBIL, IIPABUIILHOMN IIPU3MBI,
MOHATHS MapaJUIeIeUIIeAa, IPSIMOYTOJILHOTO Mapajiesienunena, Kyoa;
OIpEeIETICHUE U CBOMCTBA IUPAMUBI, IIPAaBUIBHON IMPAMUJIBI;
(dbopMyIIBI TSt HAXOXKIEHHUSI 00BEMOB U TUIONIA/Iei MHOTOTPAHHUKOB,
® [IOHSATHE IPABWJIBHOTO MHOI'OTPAHHUKA, BUJIbI IPABHJIBHBIX MHOTOI'PAaHHUKOB.
B pe3ysbTare n3yueHust TeMbl 00y4al0IMIiCsl 10/ZKEH YMeTh:
® DACMO3HABATh HA YEPTEKAX U MOJAEIAX MHOIOIPDAHHUKH;
e 1300paxxaTb OCHOBHBIE MHOTOTPAHHUKH; BBIITOTHATH YEPTEIKHU 110 YCIOBHUIO 33]1a4H,
e pelarh MPOCTEHIIME CTEPEOMETPUYECKHE 3aJadl HA HAXOXKJICHUE TI'€OMETPUUYECKUX BEIUYMH (JUIMH,
YTJIOB, TUIOMIA/IeH, 00BEMOB);
® CTPOUTH IpOCTeHIINe ceueHus Kyoa, MpU3Mbl, MUPAMUIbI;
® CIIOJIb30BATh [IPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4 INIAHUMETPHUECKUE (PAKThl U METOBI;
® IIPOBOAMTH JOKA3aTEJIbHBIE PACCYXKACHHUS B XO/I€ PEIICHUS 3aay.

Tena epawenusn

B pe3yabTare u3ydyeHusi TeMbI 00Y4YaAIOLIUIICS T0JKEH 3HATD:
® [OHATHS IHMIUHIPA, KOHYCa, Chephl U I1apa, X OCHOBHBIC 3JIEMEHTHI;
e (hopMyIbI T HAXOXKICHUS TUIONIAJICH TTOBEPXHOCTH IUIIMH/IPa, KOHYCA U 11apa,;
e (hopMyIIbI U1 HAXOXKICHUS 00BEMOB TEJ BPAIIICHHS.
B pe3yJibTaTe U3yYeHHUs TeMbI 00YYAIOMIMIiCH T0JI5KEH YMETh:
® pacro3HaBaTh HA YepPTeXkax M MOJEIISIX Tella BpaIleHus,
L] I/I306pa)KaTI) TCJia BpaHleHI/IH; BBIITIOJIHATH ‘-IepTC)KI/I 10 YCJ'IOBI/IIO 3aJ1a4u,
e peliaTh MPOCTEUIIME CTEPEOMETPHUECKUE 3a7auyd Ha HAXOXKICHHE TEOMETPUYCCKHX BEJIWYUH (JUIHH,
yIJI0B, TUIOHIaiel, 00HEMOB);
® JCIIOJIB30BAaTh HpI/I peHIeHI/II/I CTepeOMeTpI/I‘IGCKI/IX 3a1a4 HJ'IaHI/IMCTpI/IqGCKI/Ie (baKTI)I U METOBI,
® MPOBOMTH JIOKA3ATEIbHBIC PACCYXKICHHUS B X0JIC PEIICHHS 3a/1a4.

Cmenenu u KopHnu.
Cmenennan pynkuusn

B pe3ysbTare nzyueHusi TeMbl 00y4alOIIMIiCsl 10JKEH 3HATD!
® T[IOHATHS. KOpEHb HATypalbHOI CTENEHH, CTENeHb C PALlMOHAJIBHBIM IOKa3aTeleM, CTeNeHHas (QyHKIMs,
UpPpalMOHATIbHOE YPAaBHEHUE;
® OCHOBHBIE CBOWCTBA CTENEHHOHN (QYHKINH, ee rpaduK U MPOU3BOHAS;
e Crocob pemeHus MPOCTEUIINX CTENEHHBIX U UPPALIMOHAIBHBIX YPaBHEHHH.
B pesyabTare n3y4eHust TeMbl 00y4alOIMICS 10/ZKEH YMeTh:
® [PEICTaBISITh apudMETHYeCKU KOpeHb N-0il CTeNeHW M3 4YKcia B BUJAE CTENEHU C pPalMOHAIbHBIM
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HoKa3aTesieM, CTENEeHH ¢ APOOHBIM IIOKa3aTeIeM B BUAE apu(PMETHUECKOTO KOPHS U3 YHCIIA;

HaXOJUTh 3HAYCHMsI BBIPAXKCHUH, COAEp KAIME KOPHU HATYPAJIIbHOM CTEIIEHU M CTEIIEHU C PallMOHAJIbHBIM
nokaszareseM, UCTONb3ysl PU HEOOXOAUMOCTH CBOWCTBA M BBIYHMCIMTEIBHbBIE YCTPOWCTBA; MOJIH30BATHCS
OLICHKOW M IIPUKHUJKON IIPH MPAKTUYECKHUX PACUYETAX;

MPOBOJIUTH MPeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHHH, BKIIIOYAIOIIUX CTENEHH M PAJAUKAIIbI, UCIIONb3YS
CBOMCTBA KOPHEH U CTEIICHEH;

pelars IpoCcTeine UppalMOHaIbHbIC YPaBHEHUS,

CTPOUTH Tpa(UKK CTEIEHHBIX YHKIMI.

Ilokazamenvnasn u
aozapugmuyeckasn

¢dyukuyuu

B pe3yabTare uzydennsi TeMbl 00y4alOMIUiCs 10/KEH 3HATD:

MOHATHUS: TOKa3aTeabHas (QPYHKIMS, TOKa3aTeIbHOE YpaBHEHHUE, IMOKA3aTEIIbHOE HEPABEHCTBO, JOrapu(pm
yHuclla, OCHOBaHHWe Jorapudma, norapupmuyeckas GyHKIUSA, Jorapumuueckoe ypaBHEHHE,
JorapupMUUECKOe HEPABEHCTBO, SKCIIOHEHTA, JIOTapHU(pMHUUECKasi KpUBas;

OCHOBHBIE CBOMCTBA U rpaduKu JorapuMUIecKoi U MoKa3aTeNbHON (YHKIIHI;

MIPOU3BOJIHYIO JIorapu(PMHUUECKON U MOKa3aTenbHOM (PYHKINIT;

Croco0 pelieHus: MPOCTEHIINX MOKa3aTeNbHBIX YPaBHEHUI 1 HEPABEHCTB;

croco6 perieHus MPOCTeHINX TorapupMUIECKIX ypaBHEHU U HEPABEHCTB.

B pe3yabTate H3y4eHus TeMbl 00y4aIOLIUICSl 10JI5KEeH YMeTh:

CTPOUTH TPA(UKH MMOKA3ATEIHLHON U JOTapU(PMUIECKON ()YHKITHIA;

OIMCBIBATH M0 TpadUKy U B IPOCTEHIINX CIIydasx mo (opMyie IMOBEJACHUE U CBOWCTBA MOKA3aTeIbHON U
norapupmMuueckoi GyHKIIHIA;

BBITIOJIHATH MPE0OPa30BaHUsI MPOCTEHIIHX JIOTAPU(PMUIECKUX BBIPAKCHHA;

pemaTh MPOCTeHIe MoKa3aTeIbHbIe, JOrapu(pMIUECKUE YpaBHEHHS 1 HEPAaBEHCTBA;

IIPUMEHSITh IPOU3BOJIHBIE TOKA3aTEIbHOM, JJorapuMudecko GyHKINN K UCCIETOBAHUIO (YHKITHI.

dnemenmut
KOMOUHamopuku,
cmamucmuku u
meopuu
6éepoamuocmeil

B pe3yjibTare U3y4€eHUsl TEMbI oﬁyqamumﬁm HO0JI5KEH YMETD:

peuaTrb HpOCTCﬁIlIPIG KOM6I/IHaTOpHBIe 3aJa4yu MECTOJOM r[epe60pa, a TAKXXE C UCITOJIB30BAHUEM HN3BCCTHBIX
(opmyu;

BBIYUCIIATH B HpOCTeI\/'IIJ_II/IX ClIydadaXx BEpOATHOCTU CO6BITPII>1 Ha OCHOBE€ IMOACYETAa YHUCJjia UCXOJO0B,
AHAJIM3UPOBATH YHUCJIOBBIC JJAHHBIC, IPCACTABJIICHHBIC B BUJIC JUAl'PAMM U FpaCI)I/IKOB.
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Ypasnenusa u
HepageHncmea

B pe3yabrare uzy4enusi TeMbl 00y4aOMIUiCS 10/KEH 3HATD:
® OCHOBHBIE€ METO/bI PEIICHUS YPAaBHEHUN U HEPABEHCTB: pPa3NIO’KEHHWE HAa MHOXKUTENU, BBEJIEHUE HOBOU
NEPEMEHHOI, TpaduKu.
B pe3yabTare uzydenusi TeMbl 00y4arOUIUiics 10KE€H yMeTh:
e pemaTh palUOHAIbHbIE, MMOKa3aTeNbHBIE M JIoTapu(MUUYECKUE ypaBHEHUS W HEPAaBEHCTBA, MPOCTEUIIHE
HppanuoHalIbHbIE U TPUTOHOMETPUYECKHAE YPABHEHNUS,
® COCTaBJISTh YPaBHEHHS M HEPABEHCTBA 10 YCIOBUIO 337a4u;
® UCIOJB30BaTh MPU HAXOXKJIECHUU MPUOIMIKEHHOTO pELICHUS YpaBHEHHl M HEpaBeHCTB TIpaduueckuit
METO/I.

OBJ'I&I[CHI/IC y‘-IC6HBIMI/I YHUBCPCAJIIbHBIMHU ,Z[GﬁCTBPI’IMPI BCACT K OCBOCHHUIO COIACPIKAHHA, 3HAYUMOTIO JJIA
(bOpMHpOBaHHﬂ HO3HaBaT€HBHOﬁ, HpaBCTBGHHOﬁ U D3CTETUYECKOM KYJIbTYPbI, COXpPaHCHHA Oprmanmeﬁ Cpcabl U
COOCTBEHHOT'O 300POBbi, HCIIOJIB30BAHHC 3H3HHI>1, YMGHHﬁ, HaBBIKOB B HOBCG,HHCBHOI;’I KHN3HHN H Hp&KTH‘lCCKOﬁ
ACATCIBHOCTH, K (1)OpMI/Ip0BaHI/IIO CITOCOOHOCTH CaMOCTOSITEILHO YCIICIIHO YCBAMBATb HOBBIC 3HAHUWA, IIOJIIYUYCHHUC
YMGHI/Iﬁ )51 KOMHGTGHI_[I/H?I, BKIIHO4YasaA CaMOCTOATCIIbPHYIO OPTaHU3allUIO IIPpOHCCCa YCBOCHU A 3HAHUU.
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IIpumepHbIii IepeyeHb BONPOCOB MO Y4eOHO JMCUMILINHE,
NPOBepsieMbIX 32IaHUSIMH B PaMKaXx IMPOMEKYTOYHON aTTeCTaAluU

CreneHu u KOpHU.

Jlorapudm gucina.

JlorapudmMuueckue TOXKAECTBA.

DopMyIIbl TPUTOHOMETPUHU.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC MMPOU3BOJILHOTO YTIJa.
[Tpeobpa3oBaHre TPUTOHOMETPUUECKUX BBHIPAKEHUH.
[Tpeobpa3zoBanue BbIpaX)EHH, COIEPIKALTNX CTEICHH U KOPHHU.
[IpeobpazoBanue torapuMUUECKUX BBIPAKEHUH.
@DyHKIMS, CBOMCTBA (YYHKITHA.

10 ['padux pyHKUIMU.

11.TTpoMexyTKU MOHOTOHHOCTHU (hYHKIIUHA.

12.Touku skcTpemMyMa QyHKIIHH.

13.Haubonpiiee 1 HauMeHbIIIee 3HAaYCHUS (DYHKITHH.
14.Tloka3zatenbHas pyHKIUsA, €€ TpaduK U CBOMCTBA.
15.JIorapudmudeckas pynkius, e€ rpaduk U CBOKWCTBA.
16.TToka3aTenbHbIe ypAaBHEHUS U HEPABEHCTBA.
17.Jlorapudmudeckre ypaBHEHHUS] U1 HEPABEHCTBA.
18.IIponzBoanast, €€ TEOMETPUUECKUIN CMBICI.
19.TlpumeHeHust TPON3BOAHOM.

20.ITapanienbHOCTh MPSIMBIX U MIIOCKOCTEH B IPOCTPAHCTBE.
21.TlepnieHAUKYISIPHOCTD MPSIMBIX M TIOCKOCTEH B IPOCTPAHCTBE.
22.MHOTOTpaHHHUKH: PU3Ma, TapaUIeTIeNHIe I, THpaMua.
23.IToBepxHOCTH ¥ 0OBEMBI MHOTOTPAHHUKOB.

24.Tena BpallieHus: [MHUJIAHIP, KOHYC, IIap.

25.1ToBepxHOCTH U 0OBEMBI TEJ BPAILICHUS.

26.KoopauHaThl ¥ BEKTOPHI B MPOCTPAHCTRE.

27.TabnuaHoe u rpaduyuecKoe MPeICTaBICHUE JaHHBIX.
28.BeposATHOCTH COOBITHIA.

29.IlepecTtaHoBKH, pa3MeIICHUS, COYCTAHMUS.

30.1TpuMepsI UCTIOTH30BaHUS BEPOSTHOCTEN M CTATUCTUKY TPU PEIICHUU
MPUKITATHBIX 3a7a4.

oCcoNOOR~ODE
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_ JONOJIHEHUSA U PI3MEHEH!JH .
K PABOUYEUA NTPOT'PAMME OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIHUILJINMHBI
«MATEMATUKA»

B pabouyto nporpammy BHECEHBI CAEAYIOIIHNE TONOJIHEHUS U U3MEHEHUS:

1. I3 cnucka OCHOBHBIX UCTOYHUKOB B CIUCOK JIOTOJHUTEIbHBIX UCTOYHHKOB
NepeHeCeHbl YUEOHUKHU:

Mopnkosuu, A. I'. MaremaTuka: anrebpa 1 Hayajga MaTEMaTHYECKOTO aHAJIU3a,
reomerpus. 10 kiacc: yyeOHUK Ui ydamuxcsi o0011eoOpa3oBaT. opraHu3alui
(6azoBniii ypoBens) / A. I'. Mopakosuy, 1. M. CmupnoBa. — 12-e uza., crep. —
Mocksa: Muemo3una, 2015. — 447 c.

Mopnakosuy, A. I'. MaremaTuka: anredpa 1 Hayajga MaTEMaTUYECKOTO aHAJIU3a,
reomerpus. 11 knacc: ydyeOHMK i ydamuxcsi oOmieoOpa3oBaT. OpraHu3aiui
(6azoBbiit ypoBenb) / A. I'. Mopakosuy, 1. M. CmupnoBa. — 1l-e usznm., crep. —
MockBa: Muemo3una, 2015. — 429 c.

2. B ciicok OCHOBHBIX HCTOYHUKOB BKJIFOUEHBI YUEOHUKHU:

Marematuka: anrebpa M Hadajla MaTEMaTUYECKOTO aHalin3a, T'€OMETPHA.
Anrebpa u Havana wmaTemMatudyeckoro ananmsa. 10-11 kmaccel: y4yeOHUK Jyis
o01ieoOpa3oBaTeNbHbIX OpraHu3aluii: 0a3oBblii U yriyoseHHbld ypoBHu / L. A.
Amumos, 0. M. Komsirua, M. B. TkaueBa u ap. — 9-¢ u3n. — Mocksa: [IpocBemenue,
2021. - 463 c.

[apeirun M. ®@. MaremaTuka: anredpa U Havyajla MaTeMaTHYECKOTO aHaJIM3a,

reometpusi. ['eomerpus. bazosbiii ypoBenb. 10-11 xmacce: yueOnux / WM. .
[apeirun. — 7-e u3a., crep. — Mocksa: JIpoda, 2019. — 236 c.

JloTIoTHEHUST ¥ U3MEHEHUS B pad0UyI0 IMporpaMMy pacCMOTPEHBI Ha 3acelaHun
HMC (mporokon Ne 6 ot 11.01.2021 r.), npuHATHI Ha NEIArOTMYECKOM COBETE
(mpotoxoist Ne 5 ot 11.01.2021 r.), yrBepkaeHs! npukazom aupexropa Ne 02-m ot 11
suBapst 2021 r.
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