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U JIONOJIHEHUSIMH); B  cooTBeTcTBUM ¢ DenepanbHbIM  TOCYJapCTBEHHBIM
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IHOACHUTEJIBHASA 3IIMCKA

PabGouast mporpamma y4eOHOW AMCHUIUIMHBI «Maremathka» OTpa’kaer
00s13aTENIbHBIA MUHUMYM COJIEpKaHUsl 00pa30oBaTEIbHOM MpOrpaMMbl  CPEIHETO
oOmiero oOpa3zoBaHusi C y4yeToMm TpeboBaHui DeaepanbHOTO TOCYAAPCTBEHHOIO
o0pa30BaTeNbLHOTO CTaHAapTa cpemHero (MOJHOTO) oOmero oOpa3oBaHUs —IIO
MaTeMaTHKe.

[IporpamMma nuctuIuiMHbl «MateMaTuka» pealn3yeTcsl B Mpezesiax OCHOBHOM
npodeccCHoHaNbHOM 00pa30BaTEIbHONM MPOTPaMMBI U OCBAaMBACTCSI C yYETOM
TYMaHUTapHOTO TPOGWIS TMOJy4aeMOTro MPOQPECCHOHATBHOTO 00pa3oBaHMs IO
cneruanbHocTH 44.02.05 KoppeknroHHas rearornka B Ha9aabHOM 00pa30BaHUM.

YyeOnas aucummiauHa «MaTeMaTHKa» OTHOCHUTCS K OOIIMM JAHCHUILTHHAM
obmeobpaszoBarenbHoro yueonoro nukna IIIC3 u npuHamnexuTr k oOs3aTenbHOU
npeaMeTHon obnactu «MatemaTtuka u nadopmatukay OI'OC COO.

[Iporpamma KOHKPETU3UPYET coJiep;KaHue TEM, oTpeaenseT
MOCJIEIOBATEIbHOCTh HU3YYEHUS MaTepuanga M BKIIOYAET TEMaTHYECKUW IUTaH C
pacrmpesesieHieM Y4eOHBIX YacoB, OTBOJMMBIX Ha W3yYCHUE JTUCHUIUIMHBL B
nporpaMMe  BBbIIEJICHBl MEJarornyeckue CpeiacTBa, C  IMOMOIIBIO  KOTOPBIX
dbopMupyroTCS yYHHUBEpCadbHbIE y4ueOHBbIC MACHCTBHS, IJIAHHUPYEMbIE pPE3yIbTaThl
OCBOEHHUS 00pa30oBaTeNbHON TMPOTPaAaMMBI: JIMYHOCTHBIC, METANpeIMETHBIE U
peIMEeTHBIC; yueOHO-METOINIECKOE 00eCIIeUeHHE.

Cpennee o01iee 00pa3oBaHUE B COBPEMEHHBIX YCIOBUSX MPU3BAaHO 00€CTICUUTh
(YHKIIMOHATBHYI0O TPAaMOTHOCTh W COLMAIBHYIO aJanTalyio OOydJarolmuxcs Ha
OCHOBE MPUOOPETEHHs] MU KOMIIETEHTHOCTHOTO OMBITa B chepe yueHus, O3HAHMUS,
npo(hecCHOHANBFHO-TPYJOBOTO  BHIOOpA, JUYHOCTHOTO DPAa3BUTHS, IEHHOCTHBIX
OpUEHTALIMA M CMBICIOTBOPYECTBA. DTO MPENONpEeiseT HaIlPaBICHHOCTh Lenen
oOydyeHuss Ha  (QOPMHUPOBAHUE KOMIIETEHTHOW  JIMYHOCTH, CIOCOOHOW K
KU3HEICATEIbHOCTY U CaMOOIIPEAEICHUI0 B HH(OPMAIIMOHHOM OOILECTBE, SICHO
IPEJCTaBISIIONIE CBOM MOTEHUIHUANbHBIE BO3MOXKHOCTH, PECYpChl M  CIIOCOOBI
peanu3aiyy BEIOPaHHOTO KU3HEHHOTO My TH.

['maBHOW 1enb0 00pa3oBaHWs SBIAETCS pPa3BUTHE OOYYAIONMIETOCS Kak
KOMIIETEHTHON JIMYHOCTH IyTeM BKIIOUEHHUS €ro B Ppas3lIUYHbIE BUIBI IIEHHOCTEU
YeJI0OBEUYECKON JACITeTbHOCTH: yueba, mo3HaHHe, KOMMYHHKAIHs, TPodheccnoHaIbHO-
TPYAOBOH BBIOOP, JTMYHOCTHOE CaMOPA3BHTHE, ILIEHHOCTHBIC OPHEHTAIIUH, TOUCK
CMBICTIOB Xku3HeAesTenpHocTH. C 3THX mo3unmii oO0ydeHue paccMaTpuBaeTCs HE
TOJBKO Kak IIPOLIECC OBJIAJICHUS ONPEACICHHOW CYMMOM 3HAaHUM M CHUCTEMOU
COOTBETCTBYIOIIMX YMEHUH W HaBBIKOB, HO M KaK TMPOIECC OBJIAJCHUS
KOMITETEHLIUSIMU. DTO ONPEIETUIO eI 00y4eHUs MaTeMaTHKe:

6 HanpaeIeHuu TUYHOCMHO20 PA38UMUS

— ¢opMupoBaHMe NpeICTABJEHUH O MaTeMaTHKE KaK YacTH OOIIEYeIOBEUYECKOM
KyJbTYPBI, O 3HAYUMOCTH MAaTEMATUKHA B PA3BUTUU ITUBUIU3AINHA U COBPEMEHHOM
00IIIeCTBE;



— pa3BUTHE JIOTHYECKOTO  MBIIUICHHS, IPOCTPAHCTBEHHOI'O0  BOOOpaKeHUS,
AITOPUTMHUYECKON KYJIbTYPbl, KpUTUYHOCTH MBIIICHUS HA YPOBHE, HEOOXOUMOM
Uit Oynynieit npodecCuoHalbHON AESITEIbHOCTH, JIJISl MPOAOHKEHUST 00pa30BaHMs
U caMo0oOpa30BaHus; MHTEpeca K TBOPUYECTRY;

— BOCNIUTAHUE CPEJICTBAMM MATEMaTUKH KYJIbTYpbl JUYHOCTHU, TOHUMAHMUS
3HAYMMOCTH MATEMaTHKH [IJIi HayYHO-TEXHUYECKOTO MpOorpecca, OTHOILIEHUS K
MaTeMaTHKE KaK YacTH OOIIEYeTOBEYECKOM KYyJIbTYypbl Yepe3 3HAKOMCTBO C
HMCTOPUEN MATEMAaTHUKH, 3BOJIIOLIHUEH MAaTeMaTHYECKHX HJIEH; KA4eCTB JIMYHOCTH,
00ECIeUYNBAIOIINX  COLHUANIBHYI0O  MOOWJIBHOCTh, CHOCOOHOCTh  MPUHUMATH
CaMOCTOATEIIbHBIE PEIIEHUS.

6 MemanpeomMemHoM HAnPae1eHuu

— (popMHpOBaHUE TPEACTABJIEHUH O MaTeMaTUKE KaK 00 YHUBEPCAIBHOM SI3BIKE
HayKH, CpPEJCTBE MOJICTUPOBAHUS SBJICHUW U MPOLIECCOB; 00 UAEAX M METOJAX
MaTeMaTUKH;

— OBJIAJICHHE oMM croco0aMy  HHTEIUICKTyaJIbHOW  JIEATEIIbHOCTH,
XapakTepHbIMUA 11 MAaTEMAaTUKU W SBJSIIOIIMMUCA OCHOBOW I03HABATEIBHOU
KyJbTYPBI, 3HAUUMOM ISl pa3JIMYHBIX c(pep desoBeuecKon AesITENbHOCTH.

6 npeOMemHoOM HanpPasieHuu

— OBJIQJIeHHMe MATeMAaTHYeCKMMH 3HAHWUSMU W YMEHHMSIMHU, HEOOXOJUMBIMHU B
MOBCEIHEBHOM >KU3HU, JIJISI U3YUEHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX JUCHUILIUH
Ha 0a30BOM YPOBHE M JUCUHUILIMH NPO(HECCHOHATBHOrO LUKIA, IS MPOJOJIKEHUS
oOpazoBaHus B o00JacTsiX, He TpeOyromux YrIyOJeHHOW MaTeMaTHU4eCKOn
MOATOTOBKH.

B conpepxanuu paboueil mporpaMMbl peann3yroTCs aKTyaJlbHbIE B HACTOSILEE
BpeMsl KOMIIETCHTHOCTHBIM, JIMYHOCTHO OPUEHTUPOBAHHBIN, JEATEIHLHOCTHBIN
MOAXO/IbI, KOTOPBIE OMPEACIISIIOT 3a1a4i 00yYeHH S
— npuoOpeTeHre 3HAHUM W YMEHHHl Ui UCHOJb30BaHUS B NPAKTHYECKOMN

JEATEIIbBHOCTH U TIOBCEAHEBHOW KU3HU;

— OBJIajIeHHEe 0000IIIEHHBIMHU cnocodoamMu MBICJIMTEIBHOM, TBOPUYECKOM
JICITEIBHOCTEH;

— OCBOEGHHMEe KOMIIETEHTHOCTEH: y4eOHO-TI03HAaBATEIbHONW, KOMMYHHUKAaTUBHOM,
pebIEKCUBHOMN, TUMIHOCTHOTO Pa3BUTHS, IIEHHOCTHO-OPUEHTHPOBAHHOM.

Komnemenmnocmmuotii MOAXO ONpPENENsieT OCOOCHHOCTH MpPEeAbsIBICHUS
colepkanusi  oOpazoBaHMs, oOecreunBaroliee (OPMHUPOBAHUE PETYJISTUBHBIX,
y4eOHO-TT03HABATEJIbHBIX 1 KOMMYHUKATUBHO-UH(POPMAITMOHHBIX KOMIIETEHIIUM .

JIuunocmnan opuenmayua oOpa3oBaTEIHLHOTO MPOLECCA BBISBIISAET IPUOPUTET
BOCIUTATENBHBIX M pa3BUBAOMIMX Ienerl o0ydeHus. CrnocoOHOCTh 00YyYarOIIMXCs
MOHMMATh TPUYUHBI M JIOTUKY Pa3BUTHS MaTeMaTH4YeCKuX mpolieccoB. Cucrema
y4eOHBbIX 3aHSATUH TNpHU3BaHa CIIOCOOCTBOBATH PA3BUTUIO T'YMaHUTApPHOW KYJIbTYpPHI
OOyYaroIMXCcs, YCUJICHUI0O MOTHBAIMM K COIMAIBLHOMY IO3HAHWIO W TBOPYECTRBY,
BOCITUTAHUIO JIMYHOCTHO W OOIIECTBEHHO BOCTPEOOBAHHBIX KAYE€CTB, B TOM YHCJIC
rpakIaHCTBEHHOCTH U TOJIEPAHTHOCTH.



Jeamenvnocmuulil nooxoo OTPAKAET CTPATETUIO COBPEMEHHOM
00pa30BaTeNbHON MOIUTUKUA: HEOOXOAMMOCTh BOCIMTAHUS YEJIOBEK M TpakaHWHA,
CIIOCOOHOTO MHTErpUPOBATh COOCTBEHHBIC 3HAHUA W3 PA3JIMYHBIX 00JacTEel HayK B
COBPEMEHHOE OOIIECTBO, UMEIOUIETO 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, O0JIaAIONICH JTOCTATOYHBIMU HaBBIKAMU H
MICUXOJIOTUYECKIUMH YCTAHOBKAMHU K CAMOCTOSITEIbHOMY TTOUCKY, OTOOpY, aHAIHU3y H
WCITOJIb30BAHUIO WH(POPMAITHH.

B wmemix peamuzanuma  KOMREemeEeHMHOCMHO20 neOX00a  TPOrpaMmma
MpeaycMaTpuBaeT WCIOIB30BaHWE B 00pa30BaTEIBLHOM TIPOIECCE AKTHUBHBIX U
WHTEPAKTUBHBIX (POPM TMPOBEICHUS 3aHATHI (pa300p KOHKPETHBIX CHUTYaIlUH,
MPAaKTUYECKUX 3aJaHUM, TPYNNOBBIX JUCKYCCHMM W Jp.) B COYETaHUU C
BHEAyJAUTOPHON paboTtoit st QopmupoBaHusi u pa3utusa YY/, oOummx wu
poecCUOHANbHBIX KOMITETEHIINM 00YyYarouXCsl.

B paOoueli mnporpamme ydeOHBI MaTepuan IMpeacTaBieH B  (opme
4epelyOLIErocs pa3BepThIBaHNS OCHOBHBIX COJEPKATEIbHbIX JIMHHU:

— aneebpauveckas JAuHUs, BKIIOYAIONIAs CHCTEMATU3AllMI0 CBEJIEHUH O 4HCTIaX;
U3yYeHUE HOBBIX M O0O0OOIIEHHE paHee H3YYEHHBIX oOmnepanuii (BO3BEIECHHUE B
CTENEHb, M3BJICYEHUE KOPHS, JIOrapu(MUpOBAHHE, CHUHYC, KOCHHYC, TAaHIEHC,
KOTaHI'€HC ¥ OOpaTHbIE K HUM); U3yYE€HHUE HOBBIX BHJIOB UMCIIOBBIX BBIPAXKEHUN U
bopMys; COBEpPUICHCTBOBAHME MPAKTUUYECKUX HABBIKOB M  BBIYMCIHMTEIbHON
KyJbTYpbl, PacUIMPEHUE W COBEPILICHCTBOBAHME alreOpanyecKkoro amnmapara,
C()OPMUPOBAHHOTO B OCHOBHOM IIKOJE, W €ro NPUMEHEHHE K pPELIECHUIO
MaTeMaTUYECKUX U NPHUKIAJHBIX 3a1a4;

— meopemuKo-Q)YHKYUOHAbHASL ~ JUHUA,  BKIIOYAIONIAsh  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
npocTerime reoMeTpuieckue, Gu3nuecKue 1 Ipyrue NpuKkiIaaHble 3a/1a4u;

— JUHUA YPAGHEHUUl U HepageHcme, OCHOBAaHHAs Ha IOCTPOEHUU U MCCIIEIOBAHUU
MaTeMaTHYECKUX MOJeNiel, MepeceKaromascs ¢ anreOpanyeckoil U TeOpeTHKO-
(GYHKIIMOHAIBHOW JMHUSAMH M BKIIOYAIOIIasl pPa3BUTHE M COBEPIICHCTBOBAHUE
TEXHHUKH anreOpanyeckux MmpeoOdpa3oBaHUN AJIs pEeUICHUs] YpaBHEHUI, HEPABEHCTB
U cucreM; (QOpMHUpPOBAHUE CIOCOOHOCTH CTPOUTH M HCCIEAOBATH MpPOCTEHIINE
MaTeMaTU4YeCKHEe MOJEIIA NPH PEIICHUH MPUKIAAHBIX 337a4, 33/1a4 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
U3MEpPEHUH, KOOPAMHATHOIO M  BEKTOPHOIO  METOJOB  JUId  PELIEHUS

MAaTCMAaTUICCKUX U ITPHUKIIAJHBIX 3a/1a4;
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— cmoxacmuyeckas JuHus, OCHOBaHHAash Ha pPAa3BUTUU KOMOMHATOPHBIX YMEHH,
MPEICTaBICHUM 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAaIOIIEr0 MHUpA.

Pa3BuTHe coaepkaTtenbHbIX JHMHUI COMPOBOXIACTCS COBEPIICHCTBOBAHUEM
WHTEJUIEKTYaJIbHBIX U PEUYEBBIX YMEHUI MMyTeM 00OTralieHs] MaTeMaTHYECKOTO s3bIKa,
Pa3BUTHS JIOTUYECKOTO MBIIIJICHUS.

Marematuka SABJIACTCS byHIaMeHTaIbHON 00111e00pazoBaTenbHON
JUCHUIUIMHOM  CO  CIIOKMBIIMMCSL  YCTOMYMBBIM  COJIEp)KaHUEM W OOIIMMU
TpeOOBaHUSIMHU K TMOATOTOBKE OoOydwarommxcs. Peamuzarust oOmmx meneid u3ydeHus
MaTEeMaTHKU TPAJAULMOHHO (OPMUPYETCS B UETHIPEX HAIPABICHUAX — METOJUYECKOE
(oOmee mpexacrtaBiaeHue 00 HUAEAX M METOJAaX MaTEMAaTHUKH), HUHTEIUICKTYaJIbHOE
pa3BUTHE, YTWIWTAPHO-NPArMaTUYECKOE HaIpaBiieHUWE (OBJIAJEHUE HEOOXOIUMBIMHU
KOHKPETHBIMU 3HAHUSIMU M YMEHUSIMH) U BOCIIUTATEIBLHOE BO3EHCTBUE.

llpogunuzayus ueneit MaTeMaTUUECKOTO 00pa30BaHUsl OTpakaeTcs Ha BHIOOpE
NPUOPUTETOB B OpraHU3alMM Yy4eOHOW JesTenbHOCTH oOywaromuxcs. s
TYMaHUTapHOTO Mpoduist 0oiee XapaKTEPHBIM SIBISIETCS YCUIIEHHE OOIIEKYIbTYpHOU
COCTaBJISIIOLIEH Kypca ¢ OpHEHTaluel Ha BU3yallbHO-00pa3HbId M JOTMYECKUIM CTHIIN
y4eOHOM paOOTHI.

Metoauueckoli OCOOEHHOCTBIO H3JIOKEHUS y4eOHOro marepuana SBISETCS
OlOpa Ha JKU3HEHHBI ONBIT W MHTYUIMIO. /[l paszbsicHeHus coaepkaHus
OPUMEHSIOTCS TpadUyeckue M TEeOMETPUYECKHUE HHTEpIpeTaluy H3y4aeMbIX
MaTeMaTUYECKUX MOHATUN U PakToB. OCHOBHOM acMeKT jaesiaeTcs Ha (GOpMUpPOBaHUE
YMEHHH MIPUMEHSTh U3y4eHHBIE ()aKThl B MPOCTEHIIINX CITydasx.

B opranusamum y4eOHOro Impolecca BaXKHYIO pPOJb HrparT 3anadd. B
OOy4YeHHH MaTeMaTUKE OHHU SBISAIOTCS W LENbl0, W CPEACTBOM OOy4YEeHHS H
MaTeMaTuyeckoro pasButud. Ilpu pemeHnn 3amay  oOydwaromuecs MOTYT
MOJIb30BaThCs TabmuuaMu ¢ (GopmMyjlaMyd U JPYTUMHU CIPABOYHBIMH MaTEpHaTIAMH.
DTO CHocoOCTBYET HOPMAaJIM3allMM HArpy3kd OOydYarommxcs, OOecleurnBaeT HuX
HOCUJIbHOM paboTON U GOpMUPYET Y HUX MOJIOKUTEIBHOE OTHOIIEHUE K yueoe.

BaxxHpiM yclioBHEM NpaBUJIBHOM OpraHU3alliy Y4eOHOro mpolecca sBISeTCs
BBIOOD IpernojaBaTesieM PallMOHAIBHON CHCTEMbl METOI0B U MPUEMOB O0yUYeHUS, €€
ONTUMHU3ALIMA C YYETOM YPOBHS MaTeMaTH4YeCKOW TOJATOTOBKH, pa3BUTHUSA
o0IIeyuyeOHbIX yYMEHUIN OO0ydYarommxcs, CHenu@UKU pemaeMbIX 00pa30BaTeNIbHbBIX
3a11ay.

OcHoBHass QopMa MPOBEACHUS B3AHITHH — KOMOUHUPOBAHHbIU YPOK. ITO
OOyCJIOBJIEHO TE€M, 4YTO MOYTH KaXJ0€ 3aHATHE NpearnoiaraeT M3y4deHHe HOBOTO
Marepuana, a Jo00l TeopeTHUecKui Marepuan Kypca TpeOyeT OTpabOTKH H
3aKpemJIeHUs], KOTOPOE OCYUIECTBIISIETCS B MIPOLIECCE PEIICHUS 3a/ay.

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

KonnenTyanbHble TOI0KEHUS JAHHBIX TEXHOIOTHIA:

— JIMYHOCTHBIM NOJIXOJI, IEAAroruka ycrnexa, nejaroruka CoTpyiHU4ecTBa;



— 00yuaTh MaTeMaTHKe O3HAYaeT 00ydaTh pEUICHUIO 3aa4, 00y4yaTh PEIICHUIO 3a1a4
O3HaYaeT 00y4yaTh yMEHUSIM TUIIU3AIMU U YMEHUSAM peliaTh TUIIOBBIC 3a/1a4u;
— OpraHuyeckas CBsI3b MHAUBUAYAJIbHON U KOJIJICKTUBHOM JESTEIHHOCTH.

IIpn n3ydyeHuM KaXa0oW TEMBbI B PAMKax JAHHOM TEXHOJOTHMH HCIOJIb3YIOTCS
VPOKU-TeKyuu, YpOKU-peuweHus «KIouesbix 3a0ayy, YPOKU-8blpaboOmKu cnocooa
oelicmeus.

OcHOBOI1 1enenonaranust SBASETCS OOHOBJIEHWE TPEOOBAHMM K YpPOBHIO
MOJITOTOBKK OOYYaIOIUXCS B CUCTEME €CTECTBEHHO-MAaTEMaTHUYECKOr0 00pa30BaHMs,
OTpaxarollee Mepexoji OT CYMMbI «IIPEIMETHBIX PE3YJIbTATOB» K MEKIPEIMETHBIM U
WHTETPAaTUBHBIM  pe3yibTataM. Takue  pe3yiapTaThl  MPEACTABISIOT  COOOM
0000IIIeHHbIE CHOCOOBI  JEATEIBHOCTH, KOTOpPbIE OTpPaXaloT CcheuuPuky He
OTJEJIbHBIX MpPEIMETOB, a CTylHeHel ooOuero oOpa3oBaHus. B rocynapcTBeHHOM
CTaHJapTe OHU 3a(UKCUPOBAHBI KaK oOwjue yueOHvle YMeHUs, HABbIKU U CHOCOObI
yenoeeueckou 0esamenbHoCmuy, YTO TPEANOoJiaraeT IOBBIIIEHHOE BHHMAaHHUE K
Pa3BUTHIO MEXIIPEIMETHBIX CBSA3€H MaTEMaTHKU.

YueOHbIll TpollecC TMEPEOPUEHTUPOBAH HA  JIOCTUIXKEHUE KOHKPETHBIX
pe3ynbTaToB B BUJE CHOPMUPOBAHHBIX YMEHHMI M HaBBIKOB OOydYarolmuxcs,
00O0OILIEHHBIX CIOCOOOB NEATEIbHOCTH. DOPMHUPOBAHUE IEIOCTHBIX MPEICTaBICHUN
O MaTe€MaTUKE OCYIIECTBIIAETCS B XOJI€ TBOPUECKOU AEATEILHOCTH 00yYaroluXcs Ha
OCHOBE JIMYHOCTHOTO OCMBICIICHHsSI MartemaTuyeckux (akTtoB u siBieHuil. Ocoboe
BHUMAaHHE  YJEJIseTcs  IO3HAaBATEIbHOM  AKTHUBHOCTH  OOyYalolUXcs,  MX
MOTHBHPOBAHHOCTH K CAMOCTOSTEIIBHOM yueOHOM padoTe.

[Ipy BBINONHEHWH TBOPYECKUX PAaOOT (QOPMHUPYETCS] YMEHHE OIpENesITh
aJIeKBaTHBIE CIIOCOOBI pelIeHUs y4eOHOM 3a7aud Ha OCHOBE 3aJJaHHBIX AJITOPUTMOB,
KOMOMHHMpPOBAaTb HW3BECTHBIE AJITOPUTMBI  AESITENBHOCTH B  CUTyalMsX, He
IPEANOJIAraloiuX CTaHAAPTHOTO NPHUMEHEHHS OJHOTO M3 HHUX, MOTHBUPOBAHHO
OTKa3bIBaThCs OT 00pa3lia JesTENbHOCTH, UCKaTh OPUTMHAJIbHBIE PEIICHUS.

OOyuwarompecs  JOJDKHBI  NpuoOpecTd  yMeHHsT 10  (OPMHPOBAHUIO
COOCTBEHHOI'O0 aJropuTMa peuieHus MO3HaBaTeIbHBIX 3a1ad: (QopMyJIHpOBaTh
npobsieMy W 1M CBOEH paloThl, ONMPEACNATh aJeKBaTHBIE CHOCOOBI M METOJIbI
peleHust 3aJa4yu, MPOTHO3UPOBATh OKUJAEMBIN pPE3yJbTaT U COMOCTaBISATH €ro C
COOCTBEHHBIMU MAaTEMATUYECKUMU 3HAHUSMH.

PabGouass nporpamma y4deOHOM  AuCHUIUIMHBI  «MaTeMaTuka»  MOXKET
pealin30BbIBAThCS C MPUMEHEHHEM JJIEKTPOHHOrO OOYy4YeHHS U AMCTAaHLMOHHBIX
0o0pa30BaTEeNbHBIX TEXHOJOTHMM B (QopMmMaTe JNEKTPOHHBIX JIEKIUH, BUIEO-
KOH(EpEeHLIUH, BBIMOIHEHHS 33JaHUN, pa3MEIIEHHBIX Ha MOopTajie AUCTaHLHUOHHOTO
OOy4YeHHMS KOJIIEKA.



IInanupyemble pe3ybTaThl OCBOCHHS YUCOHOM UCHMIIIHHbI

TpeGoBanus Kk pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCITUIITIMHBI
«MaremaTuka»

Tpebosanus K TUYHOCHIHBIM DE3YTbMAMAM O0C80EHUs YYeOHOU OUCYUNTUHDBL,
BKJIIOYAIOIIUM TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIUXCA K CAMOPa3BUTHIO H
JUYHOCTHOMY CaMOOIIPEACICHHIO, CHOPMUPOBAHHOCTh UX MOTHUBAIUHA K OOYUEHUIO U
I[eJICHANPABIICHHOW  TIO3HABAaTEJIBHOW  JCATENBHOCTH,  CHUCTEMBI  3HAYUMBIX
COIMAJIBHBIX ¥ MEXKJIMYHOCTHBIX OTHOIICHUH, IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
OTpaXaloMUX  JIMYHOCTHBIC W  TPAKIAHCKHE TO3UIMH B  JCATEIBHOCTH,
MPaBOCO3HAHUE, IKOJIOTHIECCKYIO KYJIbTYPYy, CIIOCOOHOCTh CTaBUTh I M CTPOUTH
JKU3HEHHBIE TIUIaHbl, CIOCOOHOCTh K OCO3HAHUIO POCCHICKOW TpakIaHCKOM
UJCHTUYHOCTH B TIOJIUKYJIETYPHOM COITUYME.

Jluunocmmuuie pezyibmamot 0c60eHUA YUEOHOU OUCUUNTIUHDBL:

— c(opMUPOBaHHOCTh NPEJICTABICHUN O MaTEeMaTHUKE KaK YHUBEPCAIHHOM S3bIKE
HAyKH, CPEJCTBE MOJICTUPOBAHUS SIBIICHUW W TMPOIIECCOB, HJIEIX W METOAax
MaTEeMaTUKH;

— TIOHUMaHHWE 3HAYUMOCTH MAaTeMaTHK{ I HAyYHO-TEXHHYECKOTO Iporpecca,
c(hOpPMHPOBAHHOCTh OTHOIIICHUS K MAaTEMAaTHKE KaK K 4acTH OOIIEYeIIOBEUECKOM
KyJIbTYpPhl Yepe3 3HAKOMCTBO C HWCTOPHEH pPa3BUTHUS MaTEMaTHKH, SBOJIOIHMCH
MaTEMaTHUYCCKUX UICH;

— pa3BUTHE JIOTMYECKOTO  MBIIUICHHS, MPOCTPAHCTBEHHOTO  BOOOPaKEHMS,
QITOPUTMUYECKOW  KYJIBTYpPbl, KPUTHYHOCTH  MBIIUICHUS Ha  ypOBHE,
HEeoOxomuMoM Uil Oyaymed  mpodecCHOHANbHOM — JACSTENbHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHUs U CaMOOOPa30BaHUS;

— OBJAJCHHEC MATEMAaTHYECKHMMH 3HAHUSAMH H YMCHHUSIMH, HEOOXOIUMBIMH B
MOBCEAHEBHON KM3HU, JUISI OCBOCHHUS CMEXHBIX E€CTECTBEHHO-HAYYHBIX
JTUCIUIIIMH W JUCHUIUIMH  TPO()ECCHOHATBLHOTO IHKIA, JUIA  TOJyYCHHS
oOpazoBaHuss B 00JacTsX, HE TpeOyromux yriayOoJeHHOM MaTreMaTUYecKou
MOJATOTOBKY;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTSDKEHUM BCEH KU3HM, CO3HATEIIBHOE OTHOIICHHE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIEITHON MPOQPECCHOHATLHON U OOIIECTBEHHOMN
NEeATEITLHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPUYECKOW M OTBETCTBEHHOU
NEeATEITLHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOH pabOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B
oOpa3oBaTenbHOM, OOIIECTBEHHO  MOJIE3HOM,  Y4eOHO-MCCIEA0BATEIbCKOM,
MPOCKTHOM U APYTUX BUIAX ACSATEIBHOCTH;

— OTHOIIEHHWE K MPOPECCHOHATBHON NEATETLHOCTH KaK BO3MOXKHOCTH YYacTHS B
pelIeHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYJIapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npobJieM.



Tpebosanus Kk MmemanpeoMemHbIM pe3)YIbmamam OCBOeHUsl YUeOHOU
OUCYUNIUHbI, BKIIOYAIOIIMM OCBOCHHBIE O0YYaIOIUMUC MEXKIPEIMETHbIC MOHATUS
U yHHUBEpCAJbHbIE y4yeOHble JIeWCTBUS  (PEryJsiTUBHBIC, IO3HaBaTEIbHBIC,
KOMMYHUKATHBHBIE), CIMOCOOHOCTh MX HCIOJb30BaHUS B [O3HABaTEIbHOU U
COIIMAJIbHOM TMPAKTUKE, CAaMOCTOSITEJIbHOCTh B IJIAHUPOBAHMM U OCYLIECTBIICHUH
y4eOHOW NIeATEIbHOCTH U OPraHU3alui y4eOHOro COTPYAHHMYECTBA C MEAaroraMu u
CBEPCTHUKAMH, CIOCOOHOCTh K IOCTPOCHHUIO WHAMBUAYAJIBbHON 00pa3oBaTeIbHON
TPACKTOPUH, BIAJCHUE HaBBIKAMH Yy4e€OHO-HMCCIEOBATENIbCKON, TMPOCKTHOW W
COLIMAJIbHOM AECATEIBHOCTH.

MemanpedmemHmbie pe3yn1omanvl 0C60CHUS YUEeOHOU OUCUUNTIUHDL:

— YMEHHE CaMOCTOATEIBHO OIpPEAENATh LEIN JEATEIbHOCTH U COCTABIISTH ILJIAHBI
NEATEIbHOCTH; CaMOCTOSATEJIEHO OCYILIECTBIISITD, KOHTPOJIMPOBATH "
KOPPEKTUPOBATh JIE€ATEIBHOCTh; HCIOJI30BaTh BCE BO3MOXHBIE PECYpPCHI IS
JNOCTHIKEHHSI IIOCTaBJICHHBIX IEJIEW W pealu3alyy IJIAHOB JIESITENBHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYAIHX;

— YMEHHE NPOJYKTUBHO OOILATHCSA M B3aMMOJEWCTBOBATH B IMPOLIECCE COBMECTHOM
NEeATEIbHOCTH, YYUTBhIBaTh MO3UWLMHM JIPYTUX YYACTHUKOB JE€ATEIbHOCTH,
¢ PexTUBHO pazpeniaTh KOHPIUKTHI;

— BJIaJICHUE HABbIKAMH I103HABATEJIBHON, Y4EOHO-HCCIENOBATENbCKON U MPOEKTHOM
NeSITEIbBHOCTH, HaBbIKAMH pa3pelieHusi npoljeM; CroCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEIIEHOMY MOMCKY METOJIOB PELICHUS NTPAKTUYECKUX 33]a4, IPUMEHEHHIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSITEIbHON MH(POPMAIMOHHO-TI03HABATENIbHOM
NEeATEIbHOCTH, BKJIIOYAsh YMEHUE OPUEHTUPOBATHCA B PA3NMUYHBIX HMCTOYHUKAX
uH(pOpMaIMU, KpPUTUYECKU OLIEHMBaTh W HMHTEPIPETUPOBATH HH(OpMALUIO,
MOJIy4aeMYI0 U3 Pa3IM4YHbIX HICTOYHUKOB;

— BJIQJICHUE SI3IKOBBIMHM CpPEICTBAMHU: YMEHHUE SICHO, JIOTUMHO M TOYHO H3Jararb
CBOIO TOYKY 3PEHHSI, UCIIOIb30BATh aICKBAaTHBIE A3bIKOBBIE CPEJICTBA;

— BIIQJICHUE HABbIKAMU IO3HABATEJIbHON pe(eKCuu Kak OCO3HAHMs COBEpIIAeMbIX
JIEUCTBUM M MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHMM, TPAHMI]
CBOETr0 3HAHMSI U HE3HAHWS, HOBBIX MO3HABATEIbHBIX 33aJa4 M CPEACTB JJIA UX
JOCTHKEHUS,;

— LIEJIEYCTPEMJIEHHOCTh B TOMCKAaX U TMPUHATUU PEUICHUH, COOOpa3UTENbHOCTh U
UHTYUIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX  MPEICTABICHUM; CIIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TapMOHUIO MHPA.

Tpebosanusi Kk nPpeOMEMHBIM De3yIbMAMAM 0CB0EHUsL YUEOHOU OUCYUNTIUHDYL,
BKJIFOYAIOLUM OCBOCHHBIE OOYYarOIIMMHCA B XOJ€ H3yUEHHUs Y4eOHOro mnpeamera
yMEHHUsI, ceupuIecKke 1id JAaHHON NMPEAMETHON 00JacTH, BUIBI ACSITEILHOCTH TIO
MOJIYYEHUIO HOBOI'O 3HAHHS B paMKax y4eOHOro MpeaMeTa, ero npeoOpa3oBAHUIO U
NPUMEHEHHUIO B yUeOHBIX, YYCOHO-TIPOEKTHBIX U COIMAIILHO-TIPOCKTHBIX CUTYaIUsX,



dbopMHpOBaHWE HAYYHOTIO THUMA MBIIUICHUS, BIAJCHUE HAYYHOU TEPMHUHOJOTUEH,
KJIFOUEBBIMU MOHSATUSAMU, METOAAMH U IPUEMAMH.
Ilpeomemmnuie pe3yrvmamal 0C60eHUA 0A308020 Kypca y4eOHOU OUCUUNTUHDL

c(OPMUPOBAHHOCTH MPEIICTABICHUIA O MAaTEMATHKE KaK YaCTH MUPOBOU KyJIbTYPHI
U O MECTe MAaTeMAaTHKH B COBPEMEHHOM IMBIJIM3AIMHU, O CIIOCOOAX OMHMCAHHS Ha
MaTEMaTUYECKOM SI3BIKE SIBJICHUH peaTbHOTO MUPA;
cOPMHPOBAHHOCTh TIPEACTABICHHA O MATEMAaTHYECKUX IMOHATHAX KaK O
BOKHEUIITUX MATEMAaTHYECKUX MOJICTISAX, TMO3BOJISIONINX OIMUCHIBATh W H3Yy4aTh
pa3HbIe TMPOIECCHl U SBICHUS; TOHMMAaHHWE BO3MOXKHOCTH aKCHOMATHYECKOTO
MIOCTPOCHUSI MAaTEMATHUECKUX TCOPHIA;
BJIQJICHHE METOJaMH JOKa3aTeJbCTB W aITOPUTMAMH pEIICHHUS; YMEHHE HX
MPUMEHSTh, IPOBOJUTH JI0Ka3aTEIbHBIE PACCYKIICHUS B XOJ€ PEIICHUS 3a/1ay;
BJIIAJICHUE CTAHIAPTHBIMH IPUEMaMH PEIICHUS PAIIMOHATIBHBIX U UPPATMOHATIBHBIX,
MTOKA3aTeNIbHBIX, CTCTICHHBIX, TPUTOHOMETPUUYECKIX YPAaBHCHHH M HEPaBEHCTB, WX
CHUCTEM; HCIIOJB30BAHUE TOTOBBIX KOMIBIOTCPHBIX MPOTpaMM, B TOM YHCIE IS
MOVCKA MTyTH PEIICHUS U WLTIOCTPAIIUN PEIICHHS YPaBHCHUI U HEPABEHCTB;
c(hOpMHUPOBAHHOCTh TPEACTABICHUM OO0 OCHOBHBIX IMOHSATHUAX MAaTEMATHUYECKOTO
aHaiM3a M WX CBOMCTBaxX, BIAJCHUE YMEHUEM XapaKTepU30BaTh I[OBEJCHUE
GyHKIMHA, WMCHOIB30BAHME TOJYYCHHBIX 3HAHUM JUIsl OMNHCAaHUS M aHalIu3a
peabHBIX 3aBUCUMOCTEH;
BJIAJICHUE OCHOBHBIMH TOHATHSIMH O TUIOCKMX W  TPOCTPAHCTBEHHBIX
TCOMETPUYCCKUX (UTYpaxX, UX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTH YMEHUS
pacmo3HaBaTh reoMeTpuueckre (UTYpPHI Ha dYepTekax, MOACISIX W B peaTbHOM
MUpE; TPUMEHEHUE M3YYCHHBIX CBOWCTB T€OMETPUYCCKUX (GUTYP U (OPMYI s
pEIICHHs TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUIECKUM COJICPKAHUEM;
chOpPMHUPOBAHHOCTh TPEACTABICHUN O TIpolleccax U SBICHUAX, HWMEIOIINX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATIbHOM MHpE,
OCHOBHBIX TOHSTUSAX DJEMEHTAPHOW TEOPUU BEPOATHOCTH; YMEHHH HaxXOJIUThb U
OIICHWBATh BEPOSATHOCTH HACTYIUICHHS COOBITMA B TIPOCTEHIMX MPAKTUICCKUX
CUTYaIlMsIX 1 OCHOBHBIC XapaKTEPUCTHKHU CITYYaHBIX BEJTUYHH;
BJIQJICHUC HaBBIKAMH WCIIOJb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX IPOTpamMM TIpH
pEIICHNN 3a/ad.

Jlannast pabouas mporpaMma CHocOOCTBYyeT (OPMHPOBAHUIO  OOIIMX

KOMIIEeTEH LU
OK 1. BsiOupats cmocoObl pemieHus 3aaad npodhecCUOHATBHOU JeSTEIHHOCTH,

IIPUMCHUTCIIbHO K PAa3JIMYHBIM KOHTCKCTAM

OK 2. OcyuiecTBiasiTh MOUCK, aHalKM3 M  HMHTEpPIpETauui0  HUHPOpMalUH,

HEO0OXOMMOM JIJIsl BRITIOJTHEHUS 33/1a4 MPOo(heCCUOHATBHOU MeATeTbHOCTH

OK 4. PabGoratb B KOJJIEKTMBE W KOMaHze, 3(DPEKTUBHO B3aUMOJCHCTBOBAThH C

KoJ1IeraM, pyKOBOACTBOM, KIIMCHTAMMU.

OK 9. Ucnons3zoBaTh UHGOPMAIMOHHBIE TEXHOJOTUM B MPOodeCcCHOHATBHON

JEeSITEIbHOCTH
10



Peanuszanus nporpamMmsel y4eOHOM TUCIUILUIMHBI CIIOCOOCTBYET (POPMUPOBAHUIO
BCEX JIMYHOCTHBIX pE3yJIbTaTOB, YyKa3aHHbIX B PaOouell mporpamme BOCIHUTaHUS
BIIOY BO «Bomoroackuii megarorndyeckuil KoOJUIeIK», MPU ATOM B  OOJbIICH
CTENIEHU OPUEHTUPOBAaHA Ha TOCTHXKeHHUE pe3yabTaToB JIP 14, JIP 24:

JIP 14 Crpemsmuiics HaxoIuTh W JEMOHCTPUPOBATH LIEHHOCTHBIM ACIEKT
yueOHOro 3HaHUS W WH(OpPMALMU U OOECeUnBaTh €r0 MOHUMAHUE U MEPEKUBAHNE
O0yJarOIMUCS,

JIP 24 TlpuzHawommii pojp akaJeMUYECKHX 3HAHUW B MpodEeCCHOHATHLHOM
CTaHOBJICHUH I€/1arora, eHHOCTh U HEOOXOAMMOCTh COXPAHEHHS M TPUYMHOXKEHUS
TpaJMIMM  OTEUECTBEHHOro  OOpa3oBaHMs, JEMOHCTPUPYIOIIUA  OTKPBITOCTD
WHHOBAIIMSM, UX POJIM B pa3BUTUU oOpa3zoBanus PO.

Koumn4yecTBo 4acoB Ha 0cBOeHHE padoueil MporpaMMbl y4eOHOH M CIUIIIMHBI

JUis  cneuuanbHOCTE  CpelHero  Ipo(ecCHOHaIbHOTO  00pa30BaHUS
TyMaHUTapHOro MNpoduiisg IUCHUIUIMHA Hu3y4daeTcs Ha 0a30BoM ypoBHe. OO0beM
oOpa3oBaTenbLHOM HArpy3KH B akajgeMuieckux 168 yacos, B ToM ducie:

— 00beM Harpys3ku 1o yueOHOM JuciuIuinae — 156 yacos

(TeopeTudecKux 3aHATUN — 58 yac., mpakTuYecKkux — 98 yac.);

— KOHCYJIbTAllUM — 8 4ac.;

— MPOMEXYTOYHAs aTTecTanus B Gopme dk3aMeHa — 4 yac.

O0beM y4eOHOM TMCHUILIMHBI M BUIbI Y4e0HOH padoThI

Buo yueonou pabomwi Obvem uacos
MakcumanbHas yaeOHasi Harpy3ka (BCero) 168
OO6s3aTenpHas ayquTOpHas yueOHasi Harpy3Kka (BCEro) 156
Koncynprarmm 8
[TpomexxyTouHas aTTeCTalus - HUCLMEHHbIU IK3AMEH 4
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TemaTuuyeckoe NJIAHUPOBAHUE,
B TOM YMCJIE C Y4eTOM padoyeid NpOorpaMMbl BOCIIUTAHUS

MakcrmMansHast KomiaecTBo ayaMTOpHBIX YacoB
No Harmvenosanvie yueOHast B mom aicie Peamzainm BoCTIMTATENIBHOIO MOTEHIMANA YPOKA (BHJIBI U
PA3LETIOB U TEM Harpyska, Beeo Jlexuut Lpaxmumeckue KoHMpOTBHBIC] (hOpMBI JICSTEITBHOCTH)
(ac.) A, pabonl

1. | Pa3neanl. BBenenme 4 4 1 3 1 [Toaroroska u 3ammura pedepaToB U
1.1 Bsenenue. IloBropenue. JOKJIa/10B
BxomHol KOHTPOTb. Juckyccus

2. | Paznen 2. UmciaoBblie 8 8 4 4 [ToaroroBka u 3amuTa pedeparoB U
pynkuuu JTOKJIaJIOB.

2.1. Ywucrosble yHKIMH. Huckyccus

3. | Paznen 3. Tpuronomerpus 24 24 9 15 1 Haburonnenue 3a 1esITenbHOCTbIO
3.1 TpuroHoMeTpryecKue (PyHKIH. negarora, oObsCHEHNE HAOJII0 JaEMBIX
3.2 TlpeoGpazoBanrie SIBJICHU
TPUTOHOMETPUYECKHX BBIPKEHHIL..

3.3 TpuroHomerpuueckre
YpaBHEHVL.

4. | Paznen 4. IlpousBoaHasn 18 18 8 10 1 Ananu3 rpaduKoB, TAOJIHII, CXEM
pynkuuu OO0bscHeHre HaOII0JaeMbIX SIBICHUN
4.1 TlpowsBomHast PyHKIH.

4.2 TlpumeHeHue MPOU3BOIHOM.

5. | Paznean 5. IlapanjieJbHOCTH H 16 16 8 8 1 HaOmroienue 3a 1esTeIbHOCTBIO
nepneHIUuKyJISIPHOCTH B nejarora, o0ObsICHEHHE Ha0II01aeMbIX
NMPOCTPAHCTBE SIBJICHUM.

5.1 Hauana crepeoMeTpui. OT100p M cpaBHEHUE MaTepuana 1o

5.2 TlaparnnensHocTs B HECKOJIBKUM UCTOYHUKAM

HPOCTPAHCTBE. PemieHne TeKCTOBBIX KOJTMYECTBEHHBIX U
5.3 TlepneHwKyISIpHOCTb B Ka4eCTBEHHBIX 3a7a4

TIPOCTPAHCTRE.

6. | Pazmes 6. MHOrorpaHHMKH M 22 22 10 12 1 MopenupoBaHue U KOHCTPYUPOBAHUE
Tejia BpallleHusl AHanu3 IpoAyKTOB JAEATEIbHOCTH
6.1 MHororpaHHUKH. TIICKYCCHSI
6.2 Tena BparreHusL.




1. Pa3znen 7. KoopaumHatel u 6 6 2 4 HaOmronenue 3a nesiTenbHOCTHIO
BEKTOPBI neaarora, O0ObsICHEHHE HA0JI01aeMbIX
7.1 KoopauHatbl 1 BEKTOPBL. SIBJICHU
8. | Paznen 8. Crenennas, 26 26 8 18 BriBoa 1 1OKa3aTENBLCTBO POPMYITT
NoKAa3aTeJIbHasl U Huckyccus
Jorapupmuyeckasi GyHKUHU
8.1 Crenenu u kopau. CreneHHas
(yHKLSL
8.2 IlokazarenbHast u
norapudmudeckas (QyHKIHNL
9. Pa3nen 9. KomOuHaTopuka, 10 10 4 6 Permtenre TeKCTOBBIX KOJIMYECTBEHHBIX U
CTATHUCTHKA U TeOPUs KauyeCTBEHHBIX 3a7a4
BEPOATHOCTEM AHanu3 npoOIeMHBIX CUTYaIUil
9.1 DremMeHTBI MaTEMATHYECKOM Juckyccus
CTATUCTHKU.
9.2 DrnemMeHTHI KOMOMHATOPHKHL.
9.3 DneMeHTbI TEOPHH BEPOSITHOCTEHA.
10. | Pa3nen 10. YpaBHeHus u 14 14 4 10 Ananu3 popmyn
HepaBeHCTBA. Huckyccus
10.1 VYpaBHeHus u
HEPAaBEHCTBA.
11. | Pazgea 11. TloBTOpeHme. 8 8 0 8 CucremaTu3zaius yaeOHOTO MaTeprana
11.1 TloBropenwue. Pemenue
3aad.
Hmozo 156 58 98 0
Koncynomauyuu 8
Ilpomescymounasn 4
ammecmayus
168

Hmozo no oucyuniune
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COJEPKAHME YUEBHOW JUCHMILIAHBI

HaumenoBanue
pa3iesioB U TeM

Conep:xanue yueOHOro MarepuaJa,
JIEKIMH U NPAKTHYEeCKUEe 3aHATUS 00yUYalommXxcst

1

2

Pa3znen 1. BBenenme

(4/1/3)

Tema 1.1.

Beenenue.
IToBTrOpenue. BxoaHou
KOHTPOJIb.

Cooeporcanue:

Poinie MmatemaTuku B xu3HH oOmiectBa. Llenu u 3amaun n3ydeHus
MaTEMaTHKHU B YUPEKIACHHUSIX CPEIHEr0 MPOoheCCHOHATHLHOTO
obpasoBanus. Posb muciummabel MaremaTrka B ipoQecCHOHaTbHOM
CTaHOBJICHUHU TIe/Iarora.

IToBTOpEHNE OCHOBHBIX BOIIPOCOB 33 KYPC OCHOBHOM IIKOJIBI.

Ilpakmuueckue 3anamus .
e Pemenwne 3agau.

Konmpons 3nanuii, ymenuil u HagwvlKoa:
e KouTponpHas paboTra 3a KypC OCHOBHOW WIKOJBI (BXOIHOM

KOHTPOJIb).
Paznen 2. YuciaoBbie GyHKIHH (8/414)
Tema 2.1. Cooeporcanue:

Yucnossie QyHKINN

PasButue noustus o yncne. OnpeaeneHne YUCIOBON QyHKINHN 1
crniocoObl ee 3aganust. CBOIMCTBA (DyHKIMH.

Ilpaxkmuueckue 3anamus’.
e Pemenne 3agau.

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

Paznen 3. TpuroHomerpus (24/9/15)
Tewma 3.1. Cooeporcanue:
Tpuronomerpuueckue | Uucnosas OKpyKHOCTb. UHCIIOBAsI OKPYKHOCTh HA KOOPAMHATHOU
GyHKIHU. m1ockocTy. CHHYC ¥ KOCUHYC. TaHr€HC U KOTaHTeHC.
Tpuronomerpryeckue GyHKIIMHU YUCIOBOTO apryMeHTa.
Tpuronomerpuueckre GyHKIUHU YTIOBOTO apryMEHTa.
@opMyIIbl IPUBEAECHUS.
@dyskumm y = Sin X 1 Y = COS X, UX CBOWCTBA U rpaduku. [leppoanaHoCTh
byHKImid Y = Sin X u'y = oS X. ®ynkuuu y = tg X, y = Ctg X, ux cBoicTBa
U rpadukH.
Ilpakmuueckue 3anamus:
e Pemienue 3aja4.
Tema 3.2. Cooepircanue:
IIpeoOpasoBanue CHHYC 1 KOCMHYC CyMMBI U Pa3HOCTH apryMEHTOB. TaHIeHC CyMMBbI U
TPUTOHOMETPUYECKHUX | pa3HOCTH apryMeHTOB. POpMyJIbl IBOMHOTO apryMEHTA.
BBIPAKCHHUH. Ilpakmuueckue 3anamus:

e Pemenne 3amgau.

Konmpons 3nanuii, ymenuil u Hagwvlkos:




e KonTpoannas pabora Ne 1.

Tema 3.3.
Tpuronomerpuueckue
YPaBHEHHUS.

Cooepircanue:

Apxkkocunyc. Penienue ypaBHeHus cos x = a.

Apxkcunyc. Pemienue ypaBHeHue sin X = a. ApKTaHI'€HC U ApKKOTaHI'€HC.
Pemenue ypaBHeHul g x = au ctg x = a.

Ilpakmuueckue 3anamus
e PemieHue TPUroHOMETPUUECKUX YPAaBHEHUH.

Paznen 4. IlponsBogHasi GpyHKIUUHU (18/8/10)
Tema 4.1. Cooeporcanue:
[IpousBognas Omnpenenenue npon3BogHOM. [Ipon3BoIHBIE 2JTIEMEHTAPHBIX (PYHKITHIA.
GbyHKIHN. [IpaBuiia BbIUKCIEHUE TPOU3BOIHBIX.
['eomeTpuueckuii CMbICI TPOU3BOIHOM.
Ilpakmuueckue 3anamusn:
e Penienue 3aja4.
KoHTpoJib 3HaHNH, YMEHHI U HABBIKOB:
e [IIpoBepounas paGora.
Tema 4.2. Cooeporcanue:
[Ipumenenns [IpumeneHue Mpou3BOIHON Ui UCCIE0BaHUS (PYHKIMM Ha
MIPOU3BOJHOM. MOHOTOHHOCTH M 3KcTpeMyMbl. [locTpoenue rpadukoB QpyHKIIMIA.

[IpuMeHeHne npoON3BOTHOM 1JIs1 HAXOXKIECHUS HAUOOJIBIIIUX 1
HauMEHBIINX 3HAUYCHUN BEJIMYHH.

Ilpakmuueckue 3anamus’.
e Pemenwne 3agau.

Konmponw 3nanuii, ymenuii u HagblKkog:
e KoHurtposabHas padora Ne 2.

Paszpen 5. IlapanieJIbHOCTh M NEPNEHAUKYJJISIPHOCTH B IPOCTPAHCTBE

(16/8/8)

Tema 5.1.

Hauana crepeomerpun.

Cooeporcanue:
OcHoBHbIe NOHATHUSA cTepeomeTpuu. [IpocTpaHcTBEHHBIE (DUTYPBHI.

Tema 5.2.

[TapannensHOCTH B

Cooeporcanue:
[TapannenbHOCTh NPSIMBIX, MPSIMOUN U TJIOCKOCTH, TIIIOCKOCTEH.
[TapannensHoe npoekTrpoBanue. [lapannenbHble NPOEKIMH MIOCKUX

IIPOCTPAHCTBE.
¢buryp. N306paxkenue npocTpaHCTBEHHBIX QUTYP.
Ilpakmuueckue 3anamus
e Pemenue 3agau.
Tewma 5.3. Cooeporcanue:
VYroa Mexay npsiMbIMU B IPOCTpaHCcTBe. [lepneHaAnKyaspHOCTh IPSIMbIX.
[lepnenuKyISIpHOCTH Ay 1ip pocTp PICHAMKYTIAD p

B IIPOCTPAHCTBE.

VYroa Mexay IpsAMO# U INIOCKOCTBIO. [IeprieHIuKyIapHOCTD NPSIMOU U
JI0CKOCTH. [leprieninKymsip 1 HakJIOHHAs. J|ByrpaHHBINA yroul.
IlepnieH IUKYIISIPHOCTD MIJIOCKOCTEM.

Ilpaxkmuueckue 3anamus;.
e Pemenue 3agau.

Konmpwzb 3Hauuﬁ, ymenm? U HABLIKOG.
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e KonTpoabnas pabora Ne 3.

Paznen 6. MHOrorpaHHMKH U TeJIa BpaleHHust (22/10/12)

Tema 6.1. Cooeporcanue:

MHOrorpaHHuKH. MHuororpanssie yribsl. MHororpannuku. [Ipusma. [Tupamuna.
IIpsimas u npaBuiibHas npusMel. [lapamienenumnen U IpsIMOYIOJIbHBII
napayuienenunea. Ky6. [ToBepxHOCTb MOBEPXHOCTU U 00BbEM MPU3MBI.
[Mupamuna. [paBuibnas mupamua. [IoBepXHOCTh TOBEPXHOCTH M 00BeM
nupamubl. [IpaBunbHbie MHOTOTpaHHUKU. [lonynpaBuiibHbIE
MHOTOTPaHHUKH.

Ilpakmuueckue 3anamus.
e Pemenune 3am1au.
KoHTpoJib 3HaHNH, YMEHHI U HABBIKOB:
e [IIpoBepounas paGora.
Tema 6.2. Cooeporcanue:

Tena BpauieHus.

unuuap, koryc. Ouryps! BpauieHusl.
[Tnomaap MoBEpXHOCTH U 00BEM LIMIUHAPA U KOHYCA.
[lap u chepa. [Tnomane moBepxHoctTr chepsl U 00bEM mapa.

Ilpakmuueckue 3anamus.
e Perienue 3agau.

Konmponw 3nanuii, ymenuii u Hagvlkog:
e KoHurtpouabHas padora Ne 4.

Paznen 7. KoopauHaThl M BEKTOPBI

(612/4)

Tema 7.1.
Koopannats! u
BEKTOPBI.

Cooeporcanue:

[IpsimoyronbHas cucTeMa KOOpAMWHAT B TpocTpaHcTBe. KoopanHaTsl
cepeauHbl OTpe3Ka. PaccTossHue MeX1y TOUKaMH.

Bexkrtops! B mpocTpancTBe. KoopanHaTel BekTopa. [lelicTBus Hax
BEKTOPaMHU.

Ilpaxkmuueckue 3anamus’.
e Pemenne 3agau.

Paznen 8. CrenenHasi, noka3artejibHas M Jjorapudpmuyeckasi GyHKIUH

(26/8/18)

Tema 8.1.
Crenenu 1 KOpHH.
CrenenHast GyHKIHS.

Conep:xanue:

Kopenb HatypanbHOl cTenieHd. DYyHKINHU , UX CBOMCTBA U TpadUKH.
CBolicTBa KOpHS HaTypaJbHON CTEIEHH.

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBONCTBA CTEMECHEH.
CreneHHble ()YHKIIMU, MX CBOMCTBA U Tpa(UKH.

Ilpaxkmuueckue 3anamus’.
e [IpeoOpa3oBaHue BEIpAKEHUH, COACPKAIINUX KOPHHU.
e Permenune 3agau.

Konmpons 3nanuii, ymenuii u Ha6wvikoe:
e IlpoBepounas padora.

Tema 8.2 Cooepotcanue:

ITokaszarenbHas u INokazarenbHast GyHKIMS, ee cBoiicTBa U rpaduku. [lokasarenbHble
sorapudmudeckas ypaBHeHUs U HepaBeHcTBa. [lonsaTue norapudma. Jlorapudbmuueckas
(GyHKIHU. ¢yHKuus, ee cBoiicTBa U rpaduku. CBoiicTBa JIorapu(MoB.
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Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA.

Ilpakmuueckue 3anamusn:
e Pemenue jorapu)MUIECKUX YPABHCHUH U HEPABCHCTB.
e Pemenune 3amau.

Konmponw 3nanuii, ymenuii u Hagvlkog:
e KoHurtpoabHas pabora Ne 5.

Paznen 9. KomoOunaro

KA, CTATHCTHKA ¥ TEOPHSI BEPOSITHOCTEIA. (10/4/6)

Tema 9.1.
OneMEHTBI
MaTeMaTHIeCKON
CTaTUCTHKH.

Cooepircanue:

TabnuaHoe u rpaduyueckoe mpeacTaBiIeHue HHPOPMAITHH.
AHanu3upoBaHue NOJy4eHHONH HHPOpMaIUH.
[IpumeHeHne 3JIEeMEHTOB MATEMAaTUYECKON CTATUCTUKH B
npoeccroHaNbHO IeSATENbHOCTH Melarora.

Hpaxmuttecxue 3AHAMUA .
e (Crarucruueckas 06pa60TKa JaHHBbIX.

Tema 9.2.
DNeMEeHThI
KOMOWHATOPHKHU.

Cooeporcanue:
Pa3merenusi, mepecTaHOBKH M COYETaHUs. AHAIN3 CUTYalHid IPH padboTe
C TpyIInamMu o0y4JaroIuxcs.

Hpaxmuttecxue 3AHAMUA .
e Pemenue KOM6I/IHaT0pHHX 3aaa4.

Tema 9.3.
DNEMEHTHI TEOPUH
BEPOSITHOCTEM.

Cooeporcanue:
Cayyaiinble COOBITHS U UX BepOsATHOCTH. ClI0XKeHHEe 1 YMHOXKEHUE
BEPOSITHOCTEM.

HpaKmulteCKue 3anamus .
e PemeHue 3aaa4 ¢ IPpUMCHCHUCM BEPOATHOCTHBIX METOJ0B.

Konmpons 3nanuii, ymenuii u HagvlKog:
e Konrpoabnasi padora Ne 6.

Paznen 10. YpaBHeHusi M HEpAaBEHCTBA. (14/4/10)

Tema 10.1.
YpaBHeHud U
HEpaBEHCTBA.

Cooeporcanue:

VYpaBHeHus. Peuienre ypaBHeHUN. PaBHOCUIIBHOCTD YPaBHEHUM.

OO61ue npueMbl pelieHns YpaBHEHUN: pa3oKeHne Ha MHOKUTENH,
BBEJICHHE HOBOI MepeMeHHOH, JlelleHne 00enx yacTel ypaBHEHUS Ha OJTHO
U TO K€ BbIpakeHHe. [[puMeHeHre nprueMoB JUIs peIeHNs YPABHEHU.
HepaseHnctBo. Pemenue HepaBeHCTB. MeTO HHTEPBAJIOB.

Ilpakmuueckue 3anamus:
e PemieHue NOpOCTEHIINX  UPPALMOHAIBHBIX, I[OKa3aTENbHBIX,
Jorapu(MUYECKUX YpaBHEHUH.
e PernieHue JIMHEHHBIX WU KBaJpaTUYHBIX HEpaBEHCTB. PerieHue
MPOCTEHIIINX TTOKA3aTENbHBIX U JIOTApU(MUIECKIX HEPABEHCTB.
e PemeHue HEPaBEHCTB METOJOM MHTEPBAJIOB.
e Pemienue ypaBHEHHI 1 HEPABEHCTB.

Konmpons 3nanuii, ymenuil u HagvlKog:
o KoHTpoabHas pabora Ne 7.

Paznen 11. IloBTopenme. (8/0/8)
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Tema 11.1. Cooepotcanue:

[ToBropenue. Pemenue | Boipaxenus. [IpeoGpa3oBanre TPUrOHOMETPUYECKUX BBIPAKEHUH,
3a1ad. BBIPA)XEHUIH, collepKallluX KOPHU, CTENIEHH, JTIOTapu(MBbI.

Oynkiun: cBoiicta u rpaduku. [ponsBoanas pynkun. MccnenoBanue
(GYHKLHU C TOMOIIBIO TPOU3BOIHOM.

MHororpansuku. Tena BpameHus.

Hpaxmuuecxue 3AHAMUA .
Pemenue OK3aMCHAIIMOHHBIX SaHaHHﬁ.

Koncynomauyuu — 8 uacos
Ilpomesricymounasn ammecmayusn — 3x3aMeH — 4 yac.

IpuxkaagHoi MOAYJIb:

Pa3zgen 1. BBenenue

Tewma 1.1. BBenenue. [loBropenue. BxoaHoit KOHTPOIIb.

Cooeporcanue:

Ponp MmaremaTuku B xu3HU oOmiecTsa. Llenu u 3agaun n3ydeHuss MATEMATHKHU B YIPEKICHHUSIX
cpenHero npodeccuonaabHOro oopazoBanus. Ponps aucuunanasl MaTematuka B
po(heCcCHOHATLHOM CTaHOBJICHUH TIe/Iarora.

[ToBTOpEHHE OCHOBHBIX BOIIPOCOB 32 KypC OCHOBHOM LITKOJIBI.

Pa3nen 9. KomOnHaTopuka, cTaTHCTHKA ¥ TEOPHs BEePOSITHOCTEl

Tema 9.1. DIeMEHTH MATEMATUYECKOW CTATUCTHKH.

Cooeporcanue:

TabnuuHoe u rpaduueckoe npeacTaBieHue HHPopMaui. AHaIN3 NOJy4YeHHOH HHPOpMaIUK.
[TpruMeHeHne >IEMEHTOB MaTeMAaTHYECKON CTaTUCTUKU B TPO(ECCHOHANBHOM NesTEIbHOCTH
nezjarora.

Tema 9.2. D1eMeHTH KOMOWHATOPUKH

Cooeporcanue:

Pa3menienus, nepecTaHOBKM M cOYeTaHUA. AHAJIN3 CUTyallUil IpH padboTe ¢ rpynnamMmu
o0yJaromuxcs.

NapuBuayaabHbIi NPOEKT 00y4Yaomerocs no y4eOHou AUCHHILIMHE
«MartemaTuka»

WupuBuayanbHass — MpOEKTHAs — ACATENBHOCTh  SIBIISIETCS  OOS3aTENPHOW — 4acThIO
00pa30BaTeNbHON JEATETBLHOCTH 00YYaIOLIerocs, OCBaMBAIOLIET0 OCHOBHYIO MPOGECCHOHATBHYIO
00pa3oBaTeNbHYI0 MPOTPAMMY CPEIHETO MPO(ECCHOHAILHOTO 00pa30BaHusl, MPeycMaTpUBArOIIeiH
MOJIy4EeHHE CPETHEro 0011ero oopa3oBaHms U CIIEHUAIBHOCTH.

WnnuBuayanbHbIE  TpPOEKT  MpeAcTaBisieT coboil  ocolOyio  ¢opMmy  opraHuszaiuu
00pa3oBaTeNnbHON IeATeNbHOCTH O0yJaromnierocs (yueOHOe UCCIIeJOBaHUE WU YYeOHBIN MPOEKT) B
pamMKax OCBOEHHS OCHOBHOW THpodecCHOHaIbHOW 00pa30BaTeIbHOW MPOrpamMMbl CpPEAHETO
npodecCuOHaIBLHOr0 00pa30BaHMUs.

L]enu opeanuzayuu pabomol HA0 UHOUBUOYATILHBIM NPOEKMOM:

— co3maHue yciuoBUiMl s (GopmupoBaHUS y4eOHO-TPOGECCHOHATHHOW  CaMOCTOSTEIHHOCTH
oOyuJarorerocst — OyIymero CrenuaircTa;

— pa3BUTHE TBOPYECKOTO MOTEHIHAa 00yYaromIerocs, akTHBU3AIHs €ro JIMYHOCTHOW TO3HUIIUU B
00pa30BaTeIbHOM TIPOIIECCE HA OCHOBE MPHOOpETeHHs CYOBEKTMBHO HOBBIX 3HAHMU (T.e.
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CaMOCTOSITEJIbHO TIOJIY9aeMbIX 3HAHUU, SBJSIOMIMXCS HOBBIMH W JIMYHOCTHO 3HAYUMBIMU JJIS
KOHKPETHOT'O 00yYaroImerocs);

pPa3BUTHE PETYJIATHBHBIX, IT03HABATEIBHBIX, KOMMYHUKATHBHBIX YHUBEPCAIBHBIX Y4YEOHBIX
JIEHCTBHI 00y4aroIerocs;

MPEIOCTABIICHUE BO3MOXKHOCTH OOYYarOIIEeMycsl MPOJEMOHCTPUPOBATH CBOM JOCTIIKEHUS B
CaMOCTOSITEIILHOM OCBOSHUU M30paHHOU 00JIaCTH.

3aoauu evinonnenuss UHOUBUOYATLHO2O NPOEKMA.:

(dbopMHpoBaHUE YMEHUS OCYLIECTBIATH MOATAMHOE UIAHUPOBAHKE JIEATEIBLHOCTH (00yUYaromuncs
JIOJKEH YMETh YETKO OIPENETUTh 1I€JIb, OIMCATh LIAryu 1Mo €€ JOCTUKEHHUI0, KOHLIEHTPUPOBATHCS
Ha JIOCTM)KEHUU LI€IM Ha MPOTSHKEHUU BCel paboThl);

chopmMHpoBaTh HaBBIKM cOOpa W 00paboTKM WHpOpManuu, marepuanoB (yMEeHH BbIOpaTh
MOIXOJIANIYI0 WH(OPMAILIKIO, TPABIIILHO €€ UCIIOJIb30BATh);

pa3BUTh yMeHHs 0000IIaTh, aHAIM3HPOBATH, CUCTEMATU3UPOBATh, OGOPMIIAThH, MPE3EHTOBAThH
uHpopmaruio;

chopMUpOBaTh TO3UTHUBHOE OTHOILIEHHWE Y O0Oydaromerocs K JA€ATE€IbHOCTU (TPOSIBIATH
MHUIIMATUBY, BBIIOJIHATH pa0OTY B CPOK B COOTBETCTBUH B YCTAHOBJICHHBIM IIJIAHOM).
Pe3ynomamui 6binonnenus uHOUBUOYATLHO20 NPOEKMA OOJIIHCHbL OMPAIHCAMb.
c(hOpMUPOBAHHOCTh HABHIKOB KOMMYHUKATHUBHOM, yueOHO-HCCIIEIOBATEIBCKONW NIEATEIbHOCTH,
KPUTUYECKOTO MBIIIJICHHUS;

CIOCOOHOCTP K  MHHOBAallMOHHOM,  AHAJIMTUYECKOM, TBOPYECKOW, HMHTEJUIEKTYyalbHOU
JeSITEIIbHOCTH;

c(OpMUPOBAHHOCTh HABBIKOB IPOEKTHOM JIEATENBHOCTH, a TaKXKE CaMOCTOSTEIbHOIO
NpUMEHEHHs MPUOOPETEHHBIX 3HAHUN U CIIOCOOOB JNEMCTBUI NMpH pPEIICHUH Pa3IMYHbIX 3a]ad,
UCTIOJIb3Ys 3HAHHSI OTHOTO WJIM HECKOJBKUX Y4EOHBIX MPEAMETOB WM MPEIMETHBIX 00JIacTel;
CHOCOOHOCTh MOCTAaHOBKU 1MW M (OPMYIMPOBAHUS TUIIOTE3bl MCCIEOBAHUS, TUIAHUPOBAHMS
paboTbl, oTOOpPa ¥ HHTEpIpeTaluy HeoOXoauMol HHGOpMAIUM, CTPYKTYpUPOBAHMS
apryMeHTallud pe3yJbTaTOB MCCIENIOBaHUS HAa OCHOBE COOpaHHBIX JaHHBIX, IPE3EHTALUU
pe3yNbTaToB.

Tpebosanus kK no02omoske UHOUBUOYATILHO20 NPOEKMA.

UH/IMBUYAJIbHBIA TPOEKT BBINOJIHACTCS OO0YYaroIIUMCS CaMOCTOATENbHO, MOJ] PYKOBOJACTBOM
npernojiaBaress, o BEIOpaHHOH Teme;

VMHAMBUAYAJIbHBII TPOEKT BBINOJHSAETCS OOydalolMMCs B TEUEHHE BCEro Kypca H3ydeHUus
yueOHOW NUCUUIUIMHBI B paMKaX BHEayJIWTOPHOH CaMOCTOATENbHOW paboOThl, U JODKEH OBITh
IIPE/ICTABIICH B BUJE 3aBEPLIEHHOIO IIPOAYKTa-pE3yIbTaTa.

I[IpumepHasi TeMaTHKA HHIAUBUAYAJTbHBIX MPOEKTOB
1. TlpaBunbHble, HOMYNPaBUIbHBIE U 3BE€31UAThIe MHOTOIPAHHUKH.
TaitHa 30710TOrO Ce4eHusl.
[IprmeneHne MpoU3BOIHON I HAXOXKACHUS HAWTYUILEro pemeHus B
MPUKJIAIHBIX 3a7a9ax.
I'eomerpus Jlob6aueBckoro.
Marematuka ¥ MUP KYJIbTYPHI.
Matemaruueckue copu3Mbl.
Benukue oTkpbITHS (MAaTEMATUKH).
CummMmeTpus B IpUpOJE.
Bupycs! u 6akrepun. (I'eomerpuueckas popma, pacronoxeHue B
MPOCTPAHCTBE, POCT YUCICHHOCTH).
10. IIpaBusbHBIE MHOTOTPAHHUKH B KAPTUHE MUpA.

wn
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

[TocTpoenue rpadgukoB GpyHKIHI TyTeM MpeoOpa3OBaHHIA.

[TocTpoenue rpapuKoB QPyHKIHIA ¢ TOMOIIHIO POU3BOIHOM.

Pemenue 3a1a4 ¢ moMoIbI0 BEKTOPOB.

Pemenue 3a1a4 ¢ MoMOLIbI0 KOOPAUHAT.

Jlorapumsl B KU3HH.

Crioco0pl pelieHus: ypaBHEHUI.

Hcnonws3oBanne cBOMCTB ¥ rpadKoB (DYHKITUN TIPH PEUICHUN YPAaBHCHHI.

Hcnonp3oBanue CBOMCTB U rpauKoB (PYHKIMH IPU PELICHUN HEPABEHCTB.

Cratuctudeckas 00pabOTKa JaHHBIX.

Pemenne koMOMHATOPHBIX 3a/1a4.

[IpumeHeHne C0KHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
CpenHue 3HaYCHUS U UX IPUMEHEHUE B CTATUCTHKE.
BekropHoe 3a1aHue NPpsSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnoxeHne rapMOHMYECKUX KOJIeOaHu .

HccnenoBanue ypaBHEHM U HEPABEHCTB C IAPAMETPOM.
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XapaKkTepuCTHKA OCHOBHBIX BUI0B JeSITEJIbHOCTH 00y4aIOIIUXCHA HA YPOBHE Y4eOHBIX e CTBUIl
(mo pasnenam conepkanus y4eoHol AMCHHILIMHBI «MaTeMaTHKa»)

HaumeHoBaHMe pa3ienoB

XapakTepHCTHKA OCHOBHBIX BUAOB Y4eOHOI 1esiTeIbHOCTH

IIpeamMeTHBIE MeTanpeaMeTHbie JIn4HOCTHBIE
1 2 3 4
Paznen 1. Hmerb npencraBieHde o mMareMaTuke | BbITb  roToBbIM M cnoco0HbIM K | MMeTh mpeacraBjieHHe O MaTeMaTHKE
BBeneHue KaK YaCTH MHUPOBOM KyJIBTYpel M O | CAMOCTOATEIBHON HH(POPMAILIMOHHO- | KaK YaCTH MHUPOBOI KYJIBTYPHI U O MECTE
MCECT€ MATCMAaTHUKUW B COBPEMCHHOM | MMO3HABATCIBHOU JACATCIBHOCTHU, BKJIIOYAsA | MaTECMAaTUKU B COBPEMCHHOU
LUBUIN3ALMHY, O CIIOCO0AaX ONMMCAaHMSA 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 METOI0B O6p330BaHI/IIO, B TOM qHuCJIC
pelIeHns 3aaad. MTO3HAHMSL. camM000pa30BaHUIO.
Paznen 2. HNmets NnpeacraBjieHue o | BeiTb roTOoBBIM M cmocoOHbIM K | UMeTh 1mpeacraBiieHMe o crnocobax
Yucaosble PyHKIHH BO3HMKHOBEHUU M Pa3BUTUU IIOHATHS | CAMOCTOSITEIBHON [I03HABATEJIBHOM | ONMCAaHMs Ha MAaTEMaTUYECKOM S3BIKE
qucia, 0 GyHKIMH, 00J1acTH | IEsITENBLHOCTH. SIBJIEHUW PEAJIbHOTO MUpA.
ONpEENCHNs, MHOMECTBE 3HaueHul, | Baagers s3p1k0BBIMU cpeacTBaMu — yMeTh | Co3HATEJBHO OTHOCHTBCS K
cnocobax 3amaHusi (yHKOWH, rpaduke | sICHO, JOTMYHO M TOYHO H3Jaratb CBOKO | HETMIPEPHIBHOMY  OOpa3oBaHMIO,  Kak
(GyHKINY. TOYKY 3pEHHS. YCIIOBUIO YCHEIHONW NpodecCHOHATbHOM

Onpeaensite 3HaueHHE QYHKOUM II0
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 IPOOJIEMHbIC 3aTaHMS.
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 MAaTEMaTHIECKUX OOBEKTOB,
3aj1a4, pelIeHU, paccyKAeHUH.
@®opMHUPOBATH OCHOBBI CAMOPA3BUTUSA U
CaMOBOCIIHUTaHUS B COOTBETCTBUU C
00111e4YEeI0BEYECKUMH [ICHHOCTSIMM.
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Pa3IUYHBIX 3aBHCUMOCTEH,
,JJIPEJICTABIICHUS UX  TpadHuyUecKH,
HHTEPIPETANNH I'PpaduKOB.

YMeThb 5ICHO, IOTUYHO M TOYHO H3JIarath
CBOM MBICIIM B YCTHOM W IUCBMEHHOM
peuy, MOHUMaTh CMBICI IIO3HABaTEIbHOM
3aJ1a4yM, BEICTpanBaTh apryMEHTAIHIO.

DopMHUPOBATH KpeaTUBHOCTh
MBIIJICHHSI, WHUIIHATUBY, HaXOJ9UBOCTb,
aKTHUBHOCTD npu pelieHuu

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

Paznen 3.
Tpuronomerpust

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 KOTaHICHCa;

CBOICTBa TPUTOHOMETPHUUIECKIX
byHKIWA, npaBWwiIo  paboTel ¢
(hopMynaMu pUBEACHUS.

3anucbIiBaThH OCHOBHEIE
TPUTOHOMETPHUICCKHIE TOXKJIECTBA.
OnuceIBaThH CBOMCTBaA
TPUTOHOMETPUIECKHUX (PYHKIIUH.
BuruucasaThb 3HAYCHUS
TPUTOHOMETPUIECKHIX BEIpaKSHHH,
HCTIONB3YS TabmIry 3HAYECHUH
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 3aJa4.

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
BHYTPEHHEUW pedH, 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,
Pa3BUTUH U TPUMEHEHUN TPUTOHOMETPHH.
IIpoBoauTh  HPUKHAKY W OLEHKY
pe3yabTaToOB BBIYHCIIEHUH,
AHaJIM3UPOBATh TPUYUHBI JTOMYLIEHHBIX
OINOOK.

YMeHue npeacTraBaATh HHPOPMALHUIO B
pasnuuHbIX (opMax, IaBaTh pa3BEpHYTHIN

HNmers mnpeacraBieHHe 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
caM000pa3oBaHUIO.

@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 LIECHHOCTSIMH.
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  ypaBHEHHUS  C
MOMOIIBI0 OKPYXKHOCTH 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 pelieHuu
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.

IIpousBognasi pyHKumMHU.
IIpumenenue
NPOM3BOAHOM.

®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
HCCIIEI0BaHNIO (DYHKLUH, MOCTPOEHHIO
rpaduka QyHKIHH.

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

AHATU3UPOBATL U OCMBICJIAMBATH TEKCT
3aa4i, Ha OCHOBE KOMOWHHPOBaHUS
paHee M3YYCHHBIX aJITOPUTMOB M CIIOCOOOB
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,
CHUCTEMaTH3UPOBaTh 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 #  (OPMYIHPOBaTH 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 MHUpa.

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

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

@opMHpPOBATH MOTHBAIIUIO K O0YUEHHIO
U LEJICHANpPaBICHHON 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 NIUCBMEHHOM
peuH, MOHMUMATh CMBICI MTO3HABATENIBHOM

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

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

YMeTb KOHTPONUPOBAaTH TPOIECC U
pe3ynbraT  y4eOHOW  MaTeMaTHYeCKOM
JIeITEITLHOCTH.

Pa3nen 5.
ITapanneabHOCTDH U
NePHeHInKYJIsIPHOCTL B
MPOCTPAHCTBeE.

®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
(Urypsl ¥ 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 TPOrPaMMBI.
OcymecTBIATh  TIOWCK  HEOOXOAMMOM
WHGOPMAITUN /ISl BBITIOJTHEHUS YYeOHBIX
3alaHUMN.

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

Ymers ¢GopMynupoBaTh U yAEPKUBATh
y4eOHYI0 3a/1a9y;

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

IIpuMeHsATL ycTaHOBIEHHBIE TIpaBHUia B
IUTaHUPOBAHUH CIIOCO0A PEeILICHHUS.
BbiOnparh neiicTBHS 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 XapaKTEPUCTHUK;
MPEABUACTh  BO3MOXKHOCTH  ITOJTYYICHES
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
JEeSITebHOCTH.

BBITH €cMOCOOGHBIM K 3MOLMOHAITEHOMY
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 TNHChMEHHOU
peYH, MMOHNMATh 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
KOHCTAaTUPYOIIUA W  OPOTHO3HPYOLIUI
KOHTPOJIb MO pe3yJbTaTy U MO CHocoly

JIEHCTBHUS.
OcyuiecTBIAATh  KOHCTAaTUPYIOLIUN
MIPOTHOZUPYIOLIUI KOHTPOJIb o

PE3yJbTaTy | IO CIIOCO0Y ICHCTBHSI.

pe3ynbTaT  y4eOHOW  MaTeMaTHYeCKOM
JIESITeNbHOCTH.

A/leKBaTHO HCHOJIB30BaTh pedb I
IUTAHUPOBAHUS W  PETYJSAIUH  CBOCH
JICATEIIbHOCTH, HCIIOJIB30BAaTh PEUb IS
PETYISALNN CBOETO ACHCTBUSI.

CTaBUTHL BONPOCHI, OOpamatbcs 3a

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

caiymaTrb M BCTynaTs B JIUaJOr,
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.

Pasneun 6.
MHororpaHHuKH U
TeJia BpalleHust

®opMyJIMPOBATH OTIPEIEICHUS
MPU3MBI U TIHPAMUJIBI, UX DJIEMEHTOB U
BUJIOB Ha KOHCTPYKTHBHOM OCHOBE.
Pacno3naBaTh 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(UTYpaLuH ¢ UCTIOb30BAHUEM
YepPTEKHBIX HHCTPYMEHTOB.

Hcnoab3oBaTh KOMIBIOTEPHOE
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 JIOTHIECKYIO
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 YCIEIIHOH MpodeccroHaIbHOM
1 OOIIeCTBEHHOU JESITeTbHOCTH.

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

@DopMHPOBATHL MOTHUBAIIMIO K O0YYEHUIO
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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
LHWIMHJPA, KOHYCca, 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
II0MIaieH TIOBEPXHOCTEH U 00bEMOB
MHOT'OIPaHHHUKOB, 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 3aJaUH.

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

Hckath Hanbonee 3 hekTHBHBIE CITOCOOBI
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 mcnoab3zoBarhk Mikrosoft Excel,
IpH IIpe3eHTalmu BbiBooB — 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 CYIIECTBYIOIMU
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 U TOYHO HU3JIaraTh
CBOM MBICIIM B YCTHOW W HNUCBMEHHOH
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 W NPUXOOUTH K
obmemy petieHuto COBMECTHOM
JeATeIbHOCTH, B TOM YHUCIIE B CHTYyaIlHd
CTOJIKHOBEHHSI HHTEPECOB.

Pa3nea 7.
KoopanHaTsl 1 BEKTOPBI

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

BBINONHATE ACHCTBUS C BEKTOpPAMH B
IIPOCTPAHCTBE, MCIOIb3YS OCHOBHBIE
[paBua.

OcyuiecTBAATL  TOUCK  HEOOXOIUMOI
WHQOPMAIIUK JUTS BBITIONHEHUS Y4eOHBIX
3aJaHuMN.

BriOupath [elicTBUST B COOTBETCTBHM C
MOCTaBJIICHHOW 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 XapaKTEePHUCTHK;
MPEIBUAETh  BO3MOXKHOCTH  IMOJyYEHHS
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.
CreneHnasi,
nokasaTrejbHas N
Jorapupmuyeckast
byHkuum.

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,

cBOHcTBa Jorapudma, OECATUYHBIE W
HaTypaJlbHbIE JTOrapu(MBI.
3anuchIiBaTh CBOICTBA JIOTAPU(PMOB.
IIpumenaTs CBOICTBa KOpHEH,
CTelleHeW W jorapudMoB  mpH

Hcnoab3oBaTh TOTOBBIC KOMIIBIOTCPHBIE

MPOrPaMMBbI TUTS mpeoOpazoBaHus
palrOHAJIbHBIX, HppanroOHaJIbHBIX
CTETICHHBIX, ITOKa3aTEeNbHBIX "
norapu()MHIECKUX BBIPAKECHHN.
IHonb30BaThCs JIOTIOJTHUTEJIBHOM u
CIIPaBOYHOM JITEPATYPO npu
peoOpazoBaHUH palOHANBHBIX,
HppalrMOHAJIbHBIX CTCIICHHBIX,
MOKa3aTeNbHBIX W JIOTapU()MUYECKUX
BBIPKEHUMN.

Bnaanern CTaH/IapTHBIMH preMaMu
npeoOpa3oBaHus palOHAbHBIX,
WppaIMOHATBHBIX 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 3aJaHus.

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

Co3HaTeIbHO OTHOCHTHCS K
HEIPEePHIBHOMY 00pa3oBaHMUIO, 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 YCTHOW M TNHCHhMEHHOU
peYH, MOHMUMATh CMBICI TTO3HABATEIBHOMN
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HAaXO0XJEHUU 3HAUEHUMN BBIPAKEHUU.
IIpeoOpa3oBbIBaTH, HpPpAITHOHAILHEIE,
CTETICHHBIE, IMOKa3aTeIbHbIC u
JIOrapu()MUYCCKUE BBIPAIKCHHUS.
OnucbIBaTh  CBOWCTBA  CTCIICHHOM,
MTOKa3aTeIbHOH ¥ JIOTapu(pMUICCKOM

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

MOKa3aTeNbHbIE W JIorapu(pMHUECKUe
ypaBHEHMUS.

Pemiath npocreiiiye noxka3areybHbIE U
nmorapuMUYECKUe HEPABEHCTRA.
Baagers 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
JIESITeNNbHOCTH.

BbITh TOTOBBIM K CaMOCTOATEIBHOMY
MOMCKY METO/a pEUIeHHS MPOCTEHUIINX

anreOpandecKux BBIPAKCHUH,
COoIepIKaIINX KOpHH, CTEICHH,
JorapuQmer;

Pasnen 9.
Komo0nnaTopuka,
CTATHCTUKA, U TEOPHUS
BEPOSITHOCTEH.

Hmets npencraBiieHne o Impoueccax 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 AHArPaMM,
rpaduKoB.

Pematp mpocTeifmue 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.

Hcnosib30BaTh 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.

HMers mnpencraBieHHe 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 TPOCTEHIINX MPaKTHICCKUX
CUTYAIHIX u OCHOBHBIE
XapaKTEPUCTUKU CITyYalHBIX BEIUYUH.
Hcnoan3oBath TOTOBEIE
KOMITBIOTEPHBIE TIPOTPaMMBI [Tl TIOUCKA
MTyTH PEIIeHU 3a1a4H.

JIeSTENBHOCTH.
BbITh CHOCOOHBIM K AMOLMOHAIBHOMY
BOCIIPUATHIO MaTEMAaTH4YECKUX OOBEKTOB,
3a7a4, peLICHU, pacCyKACHUM.
@®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], HHUIIMATUBY, HAXOJYHBOCTbD,
aKTHBHOCTb npu peleHuu

MaTeMaTUYECKUX 3a7ad.

YMeTh KOHTPOJIUPOBATH MPOLECC U
pe3ysibraT  y4eOHOW  MaTeMaTHYECKOM
JIESTENbHOCTH.

Hcnoab3oBaTh nproOpeTeHHBIE 3HAHUS
Y YMEHUS B IIPAKTUYECKOH AeATENbHOCTH
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  JIOTUYECKOTO
MBIIICHHS npu peleHnn
BEPOSITHOCTHBIX 337a4.

Pasnen 10.
YpaBHenus u
HEPaBEeHCTBA.

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

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

Hcnoab30BaTh TOTOBBIE KOMIIBIOTEPHBIE
MPOrpaMMBbI, B TOM YHCIIE I IOUCKA MTyTH
pElIeHNs M WIUTIOCTPAINH PEIIECHUS
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 UIH
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, IOKA3aTEeNIbHBIC,
norapupMUIEcKre, palvOHANbHbIE 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 POOIEMHBIE 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, IMOJIB30BaThHCA pa3JIMYHbIMU
croco6aMu CaMOKOHTPOJISL.

1 OOIIECTBEHHOI eSITENbHOCTH.

BbITh TOTOBBIM M  CHOCOOGHBIM K
00pazoBaHMIO, B TOM qHUCIIe
€amMo00pa30BaHUIO.

@opMUpPOBATH MOTHBALIUIO K 00YUCHHIO
U IlIeJICHaNpaBJIeHHON TMO3HaBaTEIbLHON
JIESATENBHOCTH.

BBITh CHOCOOHBIM K 3MOIMOHAIBHOMY
BOCIIPUATHIO MaTEMAaTH4YECKUX OOBEKTOB,
3a/1a4, pelIeHUH, pacCyKICHUH.
@®opMHPOBATH OCHOBBI CaMOPAa3BUTHUS U
CaMOBOCIIUTaHHA B COOTBETCTBHH C
00111€9eTI0BEYECKUMH LICHHOCTSIMH.
YMmerthb SICHO, JIOTUYHO M TOYHO H3JIaraTb
CBOM MBICIM B YCTHOW W IMCBMEHHOH
pedn, MOHUMAaTh CMBICT MO3HABATEIbHON
3aJa4H, BBICTpAauBaTh apryMEHTALHIO.

DopMUPOBATH KpEaTUBHOCTh
MBIIJICHASI, WHUIIHATUBY, HaXOJ9UBOCTb,
aKTUBHOCTH npu peneHnu

MaTeMaTUYeCKUX 3ajau.

YMeTb KOHTPOIMPOBaTb MpPOLECC U
pe3yabpTaT  y4eOHOM  MaTeMaTHYecKOH
JIESITEIHOCTH.

Pa3zpen 11.
IToBTOpEHME.

Baagerr MeTOgaMM JIOKa3aTENbCTB U
ANTOPUTMAMH pelieHus
MaTeMaTHYECKUX 3a1ad, yMeTh WX
NPUMEHSITD, MIPOBOIUTH
JOKa3aTellbHBIE PACCYXKIECHUS B XOJe
penieHuns 3a1ad.

Hcnoan3oBaTh TOTOBBIE
KOMHBIOTepHBIe HpOFpaMMBI JJIsI TIOUCKAa
MyTH pELICHUS 3aJauH.

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

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, NI0JIH30BATHCS PA3NUYHBIMU

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 yucie
€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
MBIIIJICHASI, WHUIINATUBY, HaXOJ9UBOCTb,
aKTUBHOCTH npu peneHnu

MaTeMaTU4YeCcKUX 3ajau.
YMeTb KOHTPOIUpPOBaTH Tpolecc U
pe3ynpTaT y4eOHOW MaTeMaTH4ecKOu
JIeSITEIbHOCTH.
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YCJOBUSA PEAJIM3AIINY YYEBHOM JUCITUTIJIAHBI
TpeGoBaHuss K MUHUMAJIbHOMY MAaTEePHUAJIbHO-TEXHUYECKOMY O0ecrevdeHn 0

OcHaieHre y4eOHOTO KaOMHEeTa MaTeMaTUKH 0OecrieunBaeTCsl OMOIMOTEYHBIM
GOHIOM, TICYATHBIMH TIOCOOMSAMH, HH(POPMAIIMOHHBIMU CpPEIACTBAMH, a TaKKe
TEXHUYCCKUMU  CPEJACTBAMH OOyYCHHs, Y4YCOHO-IPAKTHYECKUM W  Y4eOHO-
71a00paTOPHBIM 000PYAOBAHUEM.

OobOopynoBanue yueOHOTro KaOUHeTA!
- yueOHas J10CKa,
- yueOHas Me0elb (YYEHUUECKHUE CTYJIbsI M CTOJIbI, pabouee MECTO MperoaBaTes);
- Y4eOHO-TIPAKTUUECKOE U Y4eOHO-1a00paTOpHOE 000PYJ0BAHUE:
® KOMIUIEKT YEpPTEKHBIX HHCTPYMEHTOB: JIMHEWKA, TPAHCIOPTUP, UHUPKYIb,
yrompruk (30°, 60°, 90°), yromsruk (45°, 90°);
® KOMIUIEKT CTEPEOMETPUUECKUX Tell (IEMOHCTPAIIMOHHBIX U Pa3AaTOYHBIX).
Texnuuyeckue cpeacTsa 00y4eHHUs:
- KOMITBIOTED;
- IPOEKTOP;
- OKpaH;
- UHTEpaKTUBHAs JTOCKA.

JIyist opraHu3anuy 3JIEKTPOHHOTO OOYyYEHHsI ¢ MPUMEHEHHEM TUCTAHIIMOHHBIX
0o0pa30BaTeNbHBIX TEXHOJOTUH MOXET HCIOJIb30BaThCS CHUCTEMA BJIECKTPOHHOTO
oOyuenust Moodle, cepsuc ZOOM »syeKTpOHHAs MOYTA; JIEKTPOHHAsA OUOIHOTEeKa —
OBC «lOpaiit»; cucrema HHTEpHET-CBsI3U skype; commaiibHble ceTd; TenedoHHas
CBS3b.

MarepuanbHo-TeXHUUecKass 0a3a, HeoOxoaumas Il OCYIIECTBJICHUS
o0pa30BaTeNbHOTO TMpoIecca MO JUCHUIIIMHE C NPUMEHEHHEM JIHCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTUMH BKIIOYAET B ce€0s KOMIIbIOTEP/HOYTOYK/IUIAHILIET;
CpeJICTBa CBSI3U MpenoiaBaTesied 1 00y4arouuxcsl.

NudopmanuonHbie cpeacTBa 00y4eHus !

- BJIEKTPOHHBIE YUeOHbIE U3JaHUs IO OCHOBHBIM pa3zieliaM Kypca MaTEMaTUKH;

- DJeKTpoHHas ©0a3a JaHHBIX MAaTEMaTUYECKUX W HWTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX U MPOBEPOUYHBIX MAaTEPHUAJIOB JIi OpraHu3aluuu (PpoHTaIbHOU U
WHIMBHUIYaJIbHON paboTHI;

- MyJIbTUMEIUITHbIE 00yUarolue IporpaMmbl;

- IPE3€HTaLMU 110 pa3jeiiaM Kypca MaTeMaTUKHU.
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IleuaTHBbIE TOCOOUS JJISA U3YyYCeHUA TEM, pa3/i¢/ioB U y3/J10BbIX BOIIPOCOB

Yy4eOHOro MmarepuaJia

¥Y3i10BbI€ BONPOCHI
yueOHOro MaTepuaJa,
TeMbl Y4e0OHOH NMPOrpaMMbl

Buanl v HauMeHoBaHue TA0JINII

DOyHKUUM U rpapuku

«JIunelinas GyHKIIUY;

«KBanparnunas GyHKIUA»;

«[IpeoOpa3zoBanue rpaduka KBagpaTUuyHOU PyHKIUNY;
«DyHKUIMSA BUIA Y = X»;

«DyHKIMS BUaa Y = Sin X»;

«DyHKIMSA BUIA Y = COS X»;

«Dynkuus Buga y =tg x, y=ctg x»;

«OO0parHble TPUTOHOMETPUUECKHE (PYHKLINNY;
«Jlorapudmuueckas u nmokazarenbHast QyHKIIUN;
«['padmueckoe v aHaTUTHYECKOE 3a4aHUsT QYHKIIHAI.

Tpuronomerpuyeckue
pyHkuun

«OmnpeneneHue CHHyca U KOCUHYCa YUCIIa;
«Omnpenenenue TaHTeHca Yncia. JIMHUS TAaHT€HCOBY;
«Omnpenenenre KOTaHIeHca Yyrca.

JIMHMSA KOTAaHTCHCOBY;

«Tpuronomerpus»;

@OyHKIMs Y = arcsin X »;

DyHKIUA Y = arcccos X »;

«DyHKnHs Y = arctg X »;

«DyHknus y = arcctg X ».

Tpuronomerpuyeckue
YPABHEHUS U HEPaBEHCTBA

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

IIpeoOpa3zoBanust
TPUTOHOMETPHYECKUX
BbIPAKEHH I

«DPopMyJIBI TPUTOHOMETPUI.

IIpousBoanas u ee
NpUMEHeHHne

«IIpenenbHbIi Iepexoa U HENPEPBIBHOCTH Y,
«IIpousBoHAs»;

«IIpaBuna BEIYMCIEHUS TPOU3BOIHBIX;

«['paduku QyHKIMIA U UX TPOU3BOIHBIEN;

« Bozpacranue u yobiBaHue QyHKIIHN»;
«QKCTpeMyMbl QYHKIIUI;

«HccnenoBanue QyHKIUIN;

«Yrenue rpapukoB QyHKIUII;

«Haubomnpliee 1 HaMMEHbBIIIEEe 3HAYCHUN (QYHKITHI.

CreneHy U KOPHU

«O0001IeHNE TTOHITHUS CTEIICHN.
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IToxkazaTenbHas u
Jorapudpmuyeckas
byHkunn

«[TokazarenpHast GYHKIHS,
«Jlorapudpmuueckas QyHKIUI»;
«[TpousBoaHas mMoKa3aTenbHON HYHKIINY;
«[IpousBoaHas norapupMudaeckoilt YyHKITUN.

Crepeomerpusi

«AKCHOMBI CTEPEOMETPUH U HEKOTOPBIE CIEICTBUS U3 HUXY;
«[TapannenbHOCTh B IPOCTPAHCTBEY;
«I[lepneHIUKyYIAPHOCT B IPOCTPAHCTBEY;
«CeueHue napaiesenumnea IoCKOCTbIO;
«CedeHne TeTpasipa IIOCKOCTBIO;
«IwmHap, KOHYyC»;

«BrnucanHble (ONKMCaHHBIC) MHOTOIPAHHUKN Y,
«BeKTOopsI B IPOCTPAHCTBE;

«MeToJ1 KOOpJUHAT B IPOCTPAHCTBEY.

MHOTOrpaHHUKH

«IIpuzmay;

«[Tapannenenuneny;

«I[IpsAMOYTOIBHBIN MMapasuIeICUIIeTy;
«YceueHHas IUPaMUIay;

«CeudeHnss MHOTOTPaHHUKOB IJIOCKOCTBIO;
«CeueHne nupaMusl MI0CKOCTBION;
«CeueHune npu3bl U YCEUEHHON MUPaMUIbI»;
«IIpaBuibHBIE MHOTOTPAHHUKI.

10.

Tena BpaleHnus

«Tena BpameHusn»;

«[IIap u ero wacTun»;
«unuunp»;

«Konycy;

«Y CEYEHHBIN KOHYC;
«O0OBEMBI TeJl BPALLICHUS.

NudpopmanuonHoe odbecredeHne 00y4eHmsl.
IlepedyeHb pekoMeHayeMbIX YUeOHBIX U31aAHNI,
HNHTepHET-pecypcoB, A0NMOJIHUTEIbHO JUTEPATYPHI

OcCHOBHbIEC HCTOYHHUKH:
Mopnakosud, A. I'. MaTemaTuka: anrebpa u Hayajia MaTeMaTHYECKOTO
aHanuza, reometpus. 10 kiacc: ydeOHUK IS ydamuxcs o01ieoopa3onar.
opranu3zanuii (6a3oBbiii ypoBens) / A. I'. Mopakosuy, M. M. CmupHoBa. —
12-e u3n., crep. — MockBa: Muemo3suna, 2015. — 447 c.
Mopnkosuu, A. I'. MaTemaTuka: anredpa u Hauajla MaTEMaTUYECKOTO
aHanu3a, reoMetpus. 11 kiacc: ydeOHUK IS ydamuxcs o01ieoopa3onar.
opranu3zanuii (6a3oBbiii ypoBens) / A. I'. Mopakosuy, 1. M. CmupHoBa. —
11-e uzn., crep. — MockBa: Muemo3suna, 2015. — 429 c.

JlonoJIHUTe IbHbIE HCTOYHUKH:
1. boromonog, H. B. Maremaruka : yue6uuk mist CITO / H. B. boromonos, I1. U.

CamoilsieHko. — 5-€ u3l., nepepad. u gon. — Mocksa : FOpaiit, 2017. — 396 c.

34



2. [Toropenos, A.B. I'eometpusi. 10-11 kmaccel: yueOHuUK 11t 0611eo0pa3oBar.
opraHuzanuii: 6a30BeIil 1 mpoduabHEIN ypoBHH / A. B. Iloropesnos. — 13-e uza. —
Mockaa: [Ipocsenienue, 2014.- 175 c.

HNuTepHeT-pecypesbl:

1. Math.ru [DnekTpoHHbIH pecypc]: caiT o MaTemMaTuke. — PexxuM goctyna:
http://www.math.ru.

2. Maremaruka [DIeKTpOHHBINA pecypc]: calT )xypHaja H31aTeIbCKOTO JoMa
"TlepBoe centsiops". — Pexxum noctyma:  http://mat.1september.ru.

3. Maremaruka [DIeKTpOHHBINA pecypc]: caiT. - Pexxum moctyna:
http://www.mathematics.ru.

4. Martematuka: KOHCYIbTallMOHHBIN LIEHTP MPENoJaBaTeaeii U BbIITYCKHUKOB
MI'V. - Pexxum nocryna: http://school.msu.ru.

5. MoCKOBCKHIA IEHTP HEMPEPHIBHOTO MATEMATUYECKOTO 00pa30BaHMUs
(MIIHMO) [9nexTpoHHbIH pecypc]: caiiT. — Pexum gocryna:
http://www.mccme.ru.

6. DkcnoHeHTa [DneKTpoHHBIN pecypc]: LIeHTp nHKEHEPHBIX TEXHOJIOTHH U
MOJICIUPOBAHU: caiiT. - Pexxum qoctyma:  http://www.exponenta.ru

7. Math-Net.Ru [3nexTpoHHBI pecypc]: 00epOCCHCKU MaTeMaTHUECKU T
nopTtai. — Pexxum mocryma: http://www.mathnet.ru

8. Allmath.ru [DnexTponHBIii pecypc]: Bcs MaTeMaTHKa B OJHOM MECTE: CalT. —
Pesxxum noctyna: http://allmath.ru/

9. Bcs aneMeHTapHas MaTeMaTHKa [ DIEKTPOHHBIN pecypc]: cpeaHsis
MaTeMaTH4YecKasi HHTepHET-IIIKoJIa. — PexxuM mocTyma:
http://www.bymath.net.

10.MaTemMaTHYeCKHUE OJTMMITHAIBI U OJTUMITHATHBIC 3a7a9H [ DIICKTPOHHBIH
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 OLIEHKA PE3YJILTATOB OCBOEHMSI YUEBHOM
TV CHUILIAHBI

Koutposib, u omeHka pe3ylbTaToB OCBOCHUS Y4YEOHOW JAMCIMIUIUHBI
OCYILECTBIISIETCS MPENOAABAaTEIEM B TIPOLIECCE MPOBEACHUS TEOPETHUECKUX H
MPaKTUYECKUX 3aHATUH, TECTUPOBAHUS, a TaKXKE BBINOJIHEHUS OO0YYarOIIUMHUCS
VHJMBUAYAJbHBIX 33JIaHHI, IPOEKTOB.

JUIst  TeKymero KOHTPOJII W TPOMEKYTOUYHOW aTTecTalmuul co3maH  (HoHT
orleHouHbIX cpeaAcTB (POC). ®OC Briatoyaer B ceOs OICHOYHBbIE MAaTEpHAIbI,
NpEeIHA3HAYEHHbIE Il ONpPEAENIEHWs COOTBETCTBUS (WM HECOOTBETCTBHS)
WHJMBUAYAIbHBIX 00pa30BaTENbHBIX JOCTUKEHUU OCHOBHBIM IOKA3aTENsIM OICHKU
PE3YyIBTATOB IMOJATOTOBKH.

IIpn n3ydyeHun tem Bcero Kypca «MaremaTrka» TEeKYIIHW KOHTPOJIb BKIKOYAET
BXOJIHYI0O KOHTPOJIbHYIO paOoTy U 8 KOHTPOJIBHBIX PabOT MO Temam, BXOJSIIUM B
KypC U3y4eHHUsl alireOphl U Havaja aHaJiu3a, TeOMETPHH.

Taxoke mpumeHsieTcs ciaeayromue GopMbl TEKYIIET0 KOHTPOJIS

— CcaMoCTOsATEIbHBIE pa0OThl HA 15 - 20 MUHYT MO KaXJA0W TeMe IpeIMeTa Jist
OCYIIECTBJICHUSI TEKYIIEro KOHTPOJISI 3HAHUN, YMEHHI U HaBBIKOB OOYy4YaroIIUXcCs, B
KA4eCTBE JONOJHUTEIBHBIX YIPAKHEHUH, a TAKKE C LIEJIBI0 CAMOIIPOBEPKH;

— 3a4eThl 10 TEOPETUUYECKON YaCTH IS IPOBEPKUA TEOPETUUECKUX 3aJaHUM I10
JIAaHHOU TeMe;

— TEMaTUYECKHE TECThI ISl MPOBEPKH YCBOCHUS TEOPETUUECKUX 3HAHUU I10
TeMe, MyTeM MPUMEHEHHUS TECTOBBIX 3aJlaHUW B PA3MUYHBIX (QopMax: 3aJaHusl CO
CBOOOJTHBIM KPATKUM OTBETOM, 3aJIaHHs Ha JIOMIOJIHEHUE BHICKA3bIBAHUS.

Onenka WHAMBUAYAJIBHBIX OOpa30BATENbHBIX JOCTHKEHUN TO pe3yJbTaTaM
TEKYLIEr0 KOHTPOJISI ¥ MPOMEKYTOUHON aTTECTALMU ITPOU3BOJINUTCS B COOTBETCTBUM C
YHUBEPCAIBHON MIKAJION (Tabnuiia).

IIpouent KayecTBeHHas1 onieHKA
pe3yJIbTATHBHOCTH HHIMBHYAJIbHBIX 00pa30BaTeIbHBIX T0CTHKEHUMH
(MpaBUJILHBIX OTBETOB) 0aJs (oTMeTKa) BepOAJIbHBINA aHAJIOT
86 + 100 9) OTJIMYHO
71 + 85 4 XOPOIIIO
5070 3 YIOBJIETBOPUTEIHHO
Menee 50 2 HE YJOBJIETBOPUTEIHHO
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OcHOBHbIE NOKA3aTeJTH OIIeHKH pe3yJibTaTa

JInuyHOCTHBIE

Pe3yabTaToM OPMHPOBAHMS JIUUHOCHHBIX YUEOHBIX YHUGEPCANbHBIX 0CUCMEUIL CIeTyeT CUUTATD:

IIOJIO’KUTENBHOE OTHOILIEHUE K YPOKAaM MaTEMAaTHUKH;

yMEHHUE NMPU3HABATh COOCTBEHHBIE OINOKHY;

yMeHue popMyInpOoBaTh CBOE OTHOUICHUE K POOIEMHBIM CUTYaIHsM;

(dbopMHpOBaHKE IIECHHOCTHBIX OPUEHTALUHN (CaMOPETyJISIHs, CTUMYJIMPOBAHUE, JOCTIKEHHE U JIP.);
(dbopMHpOBaHKE MAaTEMaTHYECKOW KOMIIETEHTHOCTH.

MeTanpeameTHbie

Pe3ysnbTaroM (opMUPOBAHMS NO3HAGAMENLHBIX YUEOHBIX YHUBEPCATbHBIX Oelicmeuil OyayT SIBJSTHCS
YMEHHUSA:

MPOM3BOJILHO U OCO3HAHHO BJIAJIETh OOLIMM ITPUEMOM PELICHHUS 3a]1ay;

OCYILECTBIISATH IIOUCK HEOOXOIMMON HH(OPMAITMH IS BBITOJIHEHHSI YUeOHBIX 3a1aHUM;

UCIIO0JIB30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA, B TOM YKCIIC MOJICIIH U CXEMBI JIJISl PEIICHUS YIeOHBIX
3ajau;

OPUEHTHPOBATHCS B pa3HOOOpa3nu CrIocoO0B PEIICHUS 3a/1a4;

YUYUTBCA OCHOBAM CMBICJIOBOI'O UTCHUSA XYJOKCCTBCHHBIX U ITO3HABATCIIbHBIX TCKCTOB,

YMCTDb BBIACIIATh CYIICCTBCHHYIO I/IH(l)OpMaIII/IIO 13 TCKCTOB PA3HbLIX BUIAOB,

YMETb OCYIIECTBIISTh aHAIN3 OOBEKTOB C BBIJICIICHUEM CYIIICCTBEHHBIX U HECYIIIECTBECHHBIX IPU3HAKOB;
YMETb OCYIIECTBIISITH CHHTE3 KaK COCTABJICHUE LIEJIOTO U3 YacTeH;

YMETh OCYIIECTBISTh CPABHCHUE M KJIACCH(DHUKALIMIO IO 33JJaHHBIM KPUTECPHSIM;

YMETh YCTaHABINUBATH IPHUUYNHHO-CIIECTBEHHBIE CBSI3U;

YMETh CTPOUTH PacCyXIeHUs B (hOpMe CBS3H MPOCTHIX CYKIACHHUIM 00 00bEKTe, €ro CTPOCHUH, CBOHCTBAaX
U CBSI3SIX;

YMCTb YCTAaHABJIMBATb aHAJIOTUU,

BJIa/IeTh OOIIMM MPUEMOM PEIIeHUs] y4eOHBIX 3a/1a4;

OCYIIECTBIISATH PACHIMPEHHBIN MOUCK HH(GOPMAIIUH C UCTIOJIb30BAHUEM PECYPCOB OMOIMOTEKH;
CO3/1aBaTh U MPEeOOPa30BHIBATH MOJIENIN U CXEMBI JIJIS PEIICHUs 3a/1a4;

YMETbh OCYIIECTBIATH BBIOOP Harbosee 23p(eKTUBHBIX 00pa30BaTENbHBIX 337a4 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIOBHUH.

OCHOBHBIM KpHTepHeM c()OPMUPOBAHHOCTH KOMMYHUKAMUGHBIX YUEOHBIX YHUBEPCATLHBIX OellCM Uil
MOKHO CYHTATh KOMMYHHKATHBHbBIE CIOCOOHOCTH 00y4aI0Ierocsi, BKJIKYAIOLIMe B ceds:

JKCJIAHUC BCTYNNATh B KOHTAKT C OKPYKAOIUMMU,
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3HaHWE HOPM U TIPABUJI, KOTOPBIM HEOOXOIUMO CIICIOBAThH TP OOIIICHUH C OKPYKAIOIIUMU;

yYMEHHE OpraHW30BaTh OOIEHUE, BKIIOYAIOIIEE YMEHHUE CIyIIaTh COOSCEAHNKA, YMEHUE IMOIIMOHAILHO
COTIEPEIKMBATh, YMEHUE PEIIaTh KOH(GIMKTHBIE CUTYallud, YMEHUE PaOb0TaTh B TPYIIIIE.

COTPY/JIHUYATh C TOBapHIIIAMU TPY BBHIMOJHEHUH 3aJaHWi B Tape: YCTAHABIHMBATh M COOIIONATH OYEPETHOCTH
JICHCTBUM, CPAaBHUBATH MOJYYCHHBIC PE3YJIbTAThl, BHICIYIIMBATh MApTHEPa, KOPPEKTHO COOOMIATH TOBAPHILY 00
OINOKaXx;

3aJ1aBaTh BOIIPOCHI C IICJILIO TIOJYUYCHHS HY>)KHOUM UH(OpMAIny;

OpTraHM30BBIBATh B3aUMOIIPOBEPKY BBITIOJTHEHHOMN pabOThHI;

BBICKA3bIBaTh CBOC MHEHUE MPU O0CYKICHUY 3a/IaHUS.

Kpurtepusimu c(opMHPOBAHHOCTH Yy OOYYAIOUIETOCH pecyiAyuu CBOeill 1eATeJbHOCTH MOXKeT CTaTh
CIIOCOOHOCTD:

OTCIIEXKUBATH IIeNIb YUeOHO IeATENEHOCTH U BHEYYeOHOU (TIPOEKTHAS IS TENEHOCTB);

MJIaHUPOBAaTh, KOHTPOJMPOBATH U BBIMOJHATH JCHCTBHE 1O 3aJaHHOMY oOpasily, NpaBHIy, C
HCTIOJIBb30BAHUEM HOPM;

BBIOHMpATh CPEACTBA JUIsl OPraHU3alMK CBOETO IMOBECHHUS;

aZICKBATHO BOCIIPUHUMATDH YKa3daHHus Ha OIIMOKHU 1 HCIIPaBJIATH Haﬁ[{eHHble OHH/I6KI/I,

OIICHUBATh COOCTBEHHBIE YCIIEX U,

IJIAaHUPOBATS IIaTU MO0 YCTPAHSHHIO TIPOOEIIOB.

B pe3yabrare u3ydyeHusi TeM Kypca oO0ydamomuecsi J0JKHbI HCHOJb30BATH NMPUOOPETEHHbIe 3HAHUA U
YMeHHS B IPAKTHYECKOH JesiITeJIbHOCTH M NMOBCEAHEBHOM KU3HU

JUISL TIPAKTUYECKMX pacyeToB MO QopmyiaMm, BKIOYass (GOpMysbl, COAEpKallue CTEHEeHH, paJuKalbl,
TPUTOHOMETPUYECKHE (YHKIUHU, UCHONAb3Yysl NpHU HEOOXOJUMOCTH CIpPAaBOYHBIE MaTepuaibl U
IIPOCTEHNIIINE BBIYUCIUTENBHBIE YCTPOICTBA,

JUIsL ONMCAHMSI C MOMOUIbIO (YHKIMM pa3IMYHbIX 3aBHCHUMOCTEH, MpPEICTaBICHUS HX TIpapUyuecKu,
MHTEpIpeTaluy rpadukos;

JUISL peLIeHUs] IPUKJIaIHBIX 3a/1a4 Ha HAauOOJbIINE U HAUMEHBIINE 3HAaYEeHUs, Ha HAXOXJIEHUE CKOPOCTH.
JUIs McCeloBaHUs (MOJEIMPOBAHUS) HECIIOKHBIX IMPAKTUYECKHX CUTYalluii Ha OCHOBE M3YYEHHBIX
(bopMmyn 1 CBOUCTB Quryp;

JUIsL BBIYMCICHUS OOBEMOB M IUJIOLIAAECH MOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEI MpPU PEHICHUU
MPAKTUYECKHX 3a/1a4, UCTIOJIb3Ys IPU HEOOXOJUMOCTH CIIPAaBOUYHUKHU M BHIYMCIUTENIbHBIE YCTPOICTBA;
JUIS aHaJIM3a pealbHbIX YMCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE AUAarpaMm, rpa)uKoB;

aHaJIM3a MHQOpMAaIMK CTATUCTHYECKOTO XapaKkTepa;
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AJI1 TIOCTPOCHUSA U UCCIICAOBAHUA HpOCTCﬁLHHX MaAaTEMAaTHYCCKUX MO,Z[CJICP'I.

IIpeameTHbIe

Beeoenue

B pe3yjbTaTe H3YUYCHUHA TEMbI oﬁyqalomnecﬂ HOJKHBI 3HATD:

IIpEeIMET, 1iCb, 3aJa4Y1 U3Y4YCHU MAaTCMAaTHUKH,

3Ha4YCHHE MaTeMaTHUEeCKOMN HAYKH OJId pCIICHUA 3aaa4, BOSHUKAIOIIUX B TCOPUHU U IPAKTHKE;
CBsA3b MaTEMaTUKU C JPYTUMU HAYKaMU;

POJib MAaTEMATUKN B COBPEMCHHOM 06H.[€CTB€.

Pazeumue nonamusn
o yucne

Yucnosvie ghynxkyuu

B pe3yjbTaTe H3YUYCHUHA TEMbI oﬁyqalomnecﬂ HOJKHBI 3HATD:

HCTOPHIO PA3BUTHS MOHSATHS YHCIIA;

NOHATHUS: (YHKIHUS, apryMEHT, 3HaueHUe (YHKIMH, OOJIACTh OIPEICIICHUS, MHOXXECTBO 3HAYCHHI,
rpaduk GyHKINH,

CrocoObl 3ajaHus PYHKIIMH: aHATUTHYSCKUN, TpaPUICCKIH, TaOJINIHBIN;

CBO¥CTBa (DYHKIIHII: MOHOTOHHOCTB, OTPaHUYCHHOCTh, YETHOCTh, SKCTPEMYMBI.

B pe3yabTrare n3ydyeHusi TeMbl 00y4arouuecs 10KHbI YMeThb:

BBITIOJHATH apu(METUICCKIE ICHCTBUS HAJl YMCIIAMU, COYETasl YCTHBIC M MMCbMEHHBIC TPUEMBI;
HaXOJUTh MPUOJIHKCHHBIC 3HAYCHHS BEJIMYHH U TIOTPEITHOCTH BEIYUCICHHUH (a0COTIOTHAS
OTIPEICIIATh 3HaYCHHE (DYHKIIMU IO 3HAUYCHUIO apryMEHTa IIPH Pa3IMYHBIX CIoco0ax 3aaanus (PyHKIINM;
CTpouTh rpaduku QyHKIUH;

OIKCBIBATh CBOWCTBA (DYHKIUH 110 rpaduKy.

Tpuzonomempuueckue
dynkuuu

Tpuzonomempuueckue
8bIPACEHUA

B pe3yJjbTaTe H3YUYCHUH TEMbI Oﬁy‘lalOIllI/ICCH HOJKHBI 3HATD:

OIIpElIETICHUS CUHYCA, KOCUHYCA, TAHI€HCa, KOTAaHI'€HCA IIPOU3BOJIBHOIO YIUIA; paAUaHHYIO MEPY YIila,
HNOHATHUS PYHKIUI CHHYyCa, KOCUHYCA, TAHT€HCa, KOTAaHTeHCa;

oTpeieIeHne NepruoIM4ecKoi (PyHKIIMU, HAMMEHBILETro MOJOKUTEIBHOTO Nepruoia il pyHKIUI CHHYC,
KOCHHYC, TAHT'€HC, KOTaHI'€HC;

CBOICTBa TPUTOHOMETPUUECKUX (QYHKIUH;

OCHOBHbIE TPUTOHOMETPHUECKHUE (DOPMYIIBI.

B pe3yJjbTaTe H3YUYCHUHA TEMbI Oﬁy‘lalOIllI/ICCH A0JIKHBI YMETb:

CTPOUTH TpapuKH QYHKIHMH y = cos X, y = sin X, y = tg X (110 Toukam);

10 Tpad MKy ONMHCHIBATH CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIHIA;
BBIYHUCIISATH 3HAUEHUS] TPHTOHOMETPHUYECKUX BhIPAKEHUI,

BBITTOJTHSTH HECIIO)KHBIE TPE00pa30BaHUsl TPUTOHOMETPHUIECKUX BBIPAKCHUH.
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B pe3yabTare nzyueHusi TeMbl 00yuyaroummecs 10JKHbI 3HATh:

Tpuzonomempuueckue ® TIOHATHA aPKKOCUHYCA, APKCHHYCA, aDKTAaHT'€HCA, APKKOTAHI'€HCA YUCIIA;
ypaeHnenus e (GOpMyINbI pelIeHUH MPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUH cOos X = a, sin X =a, tgX = a,
ctgx =a.
B pesyabTare ndy4eHus TeMbl 00y4al0IHecs J01KHbI YMETh:
® pemarh NPOCTEHIINE TPUTOHOMETPUYECKHUE YPABHEHUS C ITOMOILBI0 TPUTOHOMETPUUYECKON OKPYKHOCTH
u Gpopmy;
® pelaTh HECIOKHblE TPUTOHOMETPUYECKHUE YpaBHEHHMsS (KBaJpaTHble OTHOCHTEIbHO OJHOM U3
TPUTOHOMETPUUECKUX (PYHKLUI, OJJHOPOAHbBIE YpaBHEHUS IEPBON M BTOPOM CTENEHU OTHOCUTEIBHO COS
X 1 8in X);
®  ICII0JIb30BaTh TPUIOHOMETpUYECKHE (POPMYIIbI ISl PEHIEHUS] TPUTOHOMETPUUECKUX YPAaBHEHUH.
B pesyabrare n3y4eHust TeMbl 00y4aIOMIMKHCH JOJIKEH 3HATD:
Ilpoussoonas. ® TIOHATHA MPHUPAIICHUS aPTyMEHTa, NMPUpPAIICHUs (QYHKIIMH, TPOU3BOAHON (QYHKINU, KPUTHYECKON TOUKU
Ilpumenenue GbyHKLIMN;
npou3600HOIL. ® T'COMETPUYECKHUI CMBICI IIPOU3BOIHOM;
e [IpaBUJIA HAXOXKIAEHUS IIPOU3BOIHON;
® CBSI3b IPOM3BOJHONW (YHKIMM CO CBOMCTBAMM: IPHU3HAKM MOHOTOHHOCTH, NPU3HAKM MaKCHUMyMa U
MHUHHMYMQ;
® aNrOpuTMBl U1 MCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh U 3KCTPEMYyMbI, HauOOJbIIEro U
HaUMEHBUIETO 3HaYCHUs HETIPEPhIBHON Ha MPOMEXYTKE (PYHKIUH.
B pesyabTare n3yueHusi TeMbl 00y4alOIMIiCs J0JKEH YMeTh:
® HaxOJWUTb MIPOU3BOJHBIE DJIEMEHTAPHBIX (YHKINHN, UCIIOIB3Yys CIPABOYHBIE MaTEPHAIIbI;
®  BBIYUCIATH IPOU3BOJIHYIO (DYHKIIMM B 33JJaHHOM TOUKE;
® JCCIeAOBaTh B NPOCTEHIIMX CiIy4asX (QYHKIHIO Ha MOHOTOHHOCTb, Ha HKCTPEMYMBI, HAaXOJUTh
HanOOJIbIINE U HAUMEHbIIINE 3HAaYeHUs] PYHKIIUH.
B pesyabTare ndy4eHust TeMbl 00y4aommecs J0KHbI 3HATD:
Ilapannensnocmeo ® OCHOBHBIE ITOHATHS U AaKCUOMBI CTEPEOMETPHUH, CIEACTBUS U3 aKCHOM;
RPAMBIX U ® ONpeaeNeHUs MapauIeIbHBIX MPSAMBIX B IPOCTPAHCTBE, MNapAJUIENIBHBIX IUIOCKOCTEH, MPsAMOM,
njaocKocme 6 MapajuIeIbHOM IUIOCKOCTH;
npocmpancmee ® [IPU3HAKU NAPAIIEIBHOCTH NPSAMBIX U INIOCKOCTEH, IIPSIMOU U IIIOCKOCTH.

B pe3yabTare usydeHust TeMbl 00y4AKOLIHECH 10/KHbl YMETh:
e 1300paxkaTh TOYKH, MPSMbIE M IUIOCKOCTH Ha MPOEKIIMOHHOM YEepTEeXKe MPHU Pa3IMYHOM HX B3aUMHOM
pacIIOJIOKEHUHN B IPOCTPAHCTBE;
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® OIHKCHIBaTh B3aMMHOE PACIOJIOKEHHUE NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE, apryMEHTHPOBATh CBOU
CYXJIeHUS 00 3TOM PaCIOJIOKEHUH;

¢ PpClIaTh HECIOXHBIC 3ala4d Ha JOKA3aTCJIbCTBO U BBIYMUCICHUA C UCIIOJIL30BAHUCM HU3YYCHHBIX CBOI7[CTB,
OINpEelIECIICHUH, IIPU3HAKOB;

® 1CII0JIB30BaTh [IPU PELIEHUU CTEPEOMETPUUECKUX 331a4 IUIAHUMETPUYECKUEe (GaKThl 1 METO/bL;
IIPOBOAMTH JOKA3aTEJIbHBIE PACCYKICHMSI B XO/I€ PEIIEHUS 3a1ay.

Ilepnenoukynapnocmeo
npAMBIX U
niaockocmeil 6
npocmpancmee

B pesyabTare n3yueHusi TeMbl 00y4yaroummecs 10JKHbI 3HATh:
e OmnpeneNeHus NEePHEeHIUKYJISPHBIX NPSIMbBIX, INIOCKOCTEH, IPSIMOM M IUIOCKOCTH, HAKJIIOHHOM, MIPU3HAKU
MEePIEHIUKYISIPHOCTU IPSAMOM M INIOCKOCTEN, CBOMCTBA NEPIEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH;
® TEOpEMY O TPEX NEPIEHIUKYIApax;
® CBOIiCTBA N300paKEHUS MPOCTPAHCTBEHHBIX QUTYP.
B pe3yabTare usyyeHusi TeMbl 00y4AKOIIHECH 10/KHbI YMETh:
® OIUCHIBaTh B3aUMHOE PACIOJIOKEHUE MPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE, apryMEHTUPOBATh CBOU
CYXJEHHSI 00 3TOM pacroI0KEHUH;
® aHATM3HMPOBATh B MPOCTEUIINX CIIy4asX B3aMMHOE PacCoIOKeHHE O0BEKTOB B MPOCTPAHCTBE;
e pemarh I[UIAHUMETPUYECKUE U MPOCTEHIIME CTEPEOMETPUYECKME 3aJadyd Ha  HaxO0XKJEHHUeE
reOMETPUUYECKUX BEJIMYUH (JUIUH, YTIIOB);
® HCIIOJIB30BATh MIPU PEUICHUN CTEPEOMETPHUECKUX 33aau TUIAHUMETPHUECKUE (aKThI U METOBI;
® [IPOBOJUTH JOKa3aTeJIbHbIE PACCYXK/IEHUS B XO/I€ PELICHUS 3a/1a4;
e pacro3HaBaTh Ha YepTEXKaX U MOAEIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C
UX ONUCAHUSIMH U U300paKEHUSIMHU.

Koopounamut u
6eKmopul 6
npocmparncmee

B pesyabTare ndy4eHust TeMbl 00y4alOIIMHCH JOJIKEH 3HATD:
® [IOHATHUSA NPSMOYTOJIBHOW CHCTEMBI KOOPJANHAT B IIPOCTPAHCTBE, KOOPAMHATHI TOUKH B IPOCTPAHCTBE;
e (opMyily BBIYUCIIEHUS PACCTOSHUS MEXKIY JBYMs TOUKAMHU B IIPOCTPAHCTBE C MOMOIIBIO KOOPINHAT;
® [IOHATHUSA BEKTOpA B IPOCTPAHCTBE, MOYJIb BEKTOPA U KOOPIAUHATHI BEKTOPA;
e JieliCTBUA HaJ BEKTOpAaMH B KOOpPAMHATHOU (opme.
B pesyabTare n3y4eHust TeMbl 00y4alOIMCS J0JKEH YMETh:
® BBIYUCILITH PACCTOSTHUE MEKAY IBYMsI TOYKaMHU B IIPOCTPAHCTBE;
BBIYMCIIATh KOOPJAUHATHI BEKTOPA B IIPOCTPAHCTBE;
BBITNOJIHATH IEHCTBUS HaJl BEKTOPaMH B KOOpJIMHATHOU (hopMme;
IIPUMEHSATH [IPU PEIICHUN CTEPEOMETPUUYECKHX 3a/1a4 KOOPANHATHO-BEKTOPHBIN METOL;
MCIIOJIb30BaTh MPU PELIEHUH CTEPEOMETPHUECKUX 3aa4 IUIaHUMETPUUECKHe (PaKThl U METOMbL;
IIPOBOJINTH JOKA3aTEJIbHBIE PACCYKACHUS B X0JI€ PEIICHUS 3a1a4.
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Mmuozozpannuxu

B pe3yabTare u3y4yeHusi TeMbl 00y4alOUIUICA 10JI2KEH 3HATD:
® TIOHATUSA MHOTOTPaHHHUKA, OCHOBHBIE €T0 2JICMEHTHI,
OIIPENIETICHUS U CBOMCTBA IIPU3MBI, IIPSMOM IIPU3MBI, IPABUIIBHON IIPU3MBI;
TIOHATHS MapaJuIesIenuIie/1a, MPSMOYToJIbHOTO apaieNienunena, Kyoa;
OIIpElIETICHUE U CBOMCTBA IUPaMU/bl, IPAaBUILHON ITUPAMUIBI;
(dbopMyIbI U HAXOXKICHHSI 00BEMOB U IUIONIA/Ie MHOTOTPAaHHHUKOB;
® [IOHATHE IPABWJILHOIO MHOIOI'PAaHHUKA, BUJbI IPABUIIBHBIX MHOTOTPAaHHUKOB.
B pesyabTare n3yueHusi TeMbl 00y4arOIMIiCsl 10JKEH YMeTh:
® pacHO3HABaTh HAa YEPTEkKaX U MOJEISAX MHOTOIPAaHHUKHY,
e 1300pakaTb OCHOBHBIE MHOI'OI'PAaHHUKM; BBIIIOJIHATH YEPTEKHU 10 YCIOBUIO 3a/1a4H;
e pewaTh MPOCTEHIIME CTEPEOMETPUUYECKUE 3aJaUM HAa HAXOXKIACHHE I'€OMETPUYECKUX BEJIMYUH (IUIMH,
YTJIOB, TUIOLIACH, 00BEMOB);
® CTPOUTH IIPOCTEHIINE CeUeHUs KyOa, IPU3MBbI, TUPaMU/IbI;
® LCIIOJIB30BaTh [IPU PELICHUU CTEPEOMETPUUECKUX 3a]1au INIAHUMETpHUECKUe (PaKThl U METOABI;
® TIPOBOJUTH JOKA3ATEJIbHBIE PACCYXKICHUS B XOJ1€ PEUICHMsI 3a/1a4.

Tena epawenusn

B pe3yabTare u3yueHusi TeMbl 00yYAIOMINIACH T0JIKEH 3HATD:
® [OHATHS IWIMHAPA, KOHYCa, Cephl U IIapa, UX OCHOBHBIE 3JICMEHTHI;
e (opMyIibl U HAXOXKICHHUS TUIOINACH TOBEPXHOCTH IWJIMH/PA, KOHYCa U 11apa;
e (opmyIibl I HAXOXKICHUS 00BEMOB TEJl BPAIICHUSI.
B pe3yabTare n3ydyeHusi TeMbl 00YYAIOLIUIACS T0JKEH YMETh:
® pacro3HaBaTh Ha YEPTEkKaX U MOJICIISIX TeJIa BPAIICHUS;
L] I/1306pa)KaTI> TCJ1a BpaHICHI/Ifl; BBIITOJIHATH qepTe>KI/1 110 YCJ'IOBI/IIO 3aJ1a4u,
e pemiaTh MPOCTEHIINE CTEPEOMETPUUYECKUE 3aJaud Ha HAXOXKICHHE T€OMETPUUYECKUX BENWYHH (IJIUH,
yTJI0B, TUIOMIa/Iel, 00HEMOB);
® JICIIOJIB30BAaTh HpI/I peHIeHI/II/I CTCpCOMeTpI/ILIeCKI/IX 3a1a4 HHaHHMeTqueCKHC q)aKTI)I 1 METO/JBI,
® TIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKJICHUS B X0/ PEIICHMS 3a/1a4.

Cmenenu u KopHnu.
Cmenennan pynkuusn

B pesyabTare nzyueHusi TeMbl 00y4alOMIMICH J0JIKeH 3HATD:
® T[IOHATHA: KOPEHb HATypaJlbHOW CTENEHH, CTETEHb C PAallMOHAIbHBIM TOKa3aTeaeM, CTeNeHHas (QyHKIMS,
UppalMOHATILHOE YPaBHEHHUE;
® OCHOBHBIEC CBOMCTBA CTENEHHOMN (PyHKINH, ee rpaduK U MPOU3BOIHAS;
e Crocod peneHns MPOCTEHIINX CTENEHHBIX U UPPAIMOHAIBHBIX YPaBHEHUH.
B pesyabTare n3y4eHust TeMbl 00y4alOIIMCS J0JKEH YMETh:
® TPEICTAaBJIATH apUPMETHYECKUH KOPEeHb N-OM CTENEHW M3 YWClIa B BHUJE CTENEHU C PalMOHAIbHBIM
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MOKa3aresieM, CTENeHH ¢ JPOOHBIM IOKa3aTesleM B BUJIEe apu(METUIECKOro KOPHS U3 YHCIa;

HAaXOJWTh 3HAYEHHUS BBIPAKEHUH, coepxkallhie KOPHU HATypaJbHOM CTENEHM U CTENEeHH C
palMoHaNBHBIM  IMOKA3aTeJeM, HCIONb3Ysl NpPH HEOOXOJUMOCTH CBOWCTBA UM BBIYMCIIUTEIIBHBIC
YCTPOICTBA; MOIb30BATHCS OLEHKON U MPUKUIKON MPU MPAKTUYECKUX pacueTax;

IPOBOJIUTH MpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKECHUH, BKIIOYAIONIUX CTENCHH M PaIUKalbl, UCIIONb3YS
CBOMCTBA KOPHEH U CTEICHEN;

peliaTh IpocTeiine upparoHaibHble YpaBHEHUS,

CTPOUTH rpaUKH CTETICHHBIX ()YHKIIUHN.

Ilokazamenvnana u
aozapugmuyeckasn

dyukuuu

B pe3yabTare u3ydyeHusi TeMbl 00y4alONIUICA 10JI2KEeH 3HATD:

NOHATHS: MTOKa3aTeabHast PYHKIUS, OKa3aTeIbHOEe YpaBHEHUE, I0KAa3aTeIbHOE HEPABEHCTBO, Jorapupm
yuciia, OCHOBaHME Jorapupma, Jnorapupmuueckas (QyHKUUSA, JIorapupMUUYECKOoe ypaBHEHHE,
JorapupmMuuecKoe HepaBeHCTBO, SKCIIOHEHTA, JorapudMuyecKkas KpuBas;

OCHOBHBIE CBOMCTBA U rpauKu JorapupMUIecKoil U MoKa3aTeIbHON (YHKIIHIA;

MIPOU3BOJHYIO Jorapu(pMHUECKOH U MOKa3aTeNbHON (PYHKIINIA;

Croco0 pelieHus MPOCTEHIINX MoKa3aTeNbHbIX YPaBHEHUN 1 HEPABEHCTB;

Croco0 pemieHus MPOCTEHINX JIoTapu(pMUIECKIX YpaBHEHUN 1 HEPABEHCTB.

B pe3yabTare n3ydyeHusi TeMbl 00y4aIOLIUICS A0JKEH YMeTh:

CTPOUTH TPaUKH IMOKA3ATEIbHON U JToTapu(HPMUIECKON (PyHKITHIA;

OIKCHIBATH 1O rpauKy U B MPOCTEHIINX CIydasx 1o (GopMyse moBeAeHNE U CBOMCTBA MOKA3aTEIbHON U
norapu@muueckor GyHKIUM;

BBITNOJHATH MPeoOpa3zoBaHUs MPOCTEUIINX JOTapU(PMUUECKUX BBIPAKEHUH;

pemaTh MpocTeime nokazareiabHble, IOrapupMUUECKHEe YPaBHEHUSI U HEPABEHCTBA,

IPUMEHSITH TPOU3BOJIHBIE TOKA3aTEIbHOM, JIorapupMudecko GyHKINN K UCCIETOBAHUIO (PYHKIIMH.

dnemenmut
KOMOUHamopuKu,
cmamucmuKku u
meopuu
eéepoamuocmeil

B pe3yJjbTaTe H3YUYCHUH TEMbI Oﬁy‘lﬂlOlllHi;lCﬂ HOJIKEH YMETh:

pemaTts MpocTedie KOMOWHATOpPHBIC 3a/ladyll METOJOM Iepedbopa, a TakkKe C HCIOJIb30BaHUEM
W3BECTHBIX (popmyiT;

BBIUKCIISTH B MPOCTEUIINX CITyYasiX BEPOATHOCTH COOBITHI Ha OCHOBE TIOJICUETa YHCIIa HCXO/I0B;
aHAIM3UPOBAThH YMCIIOBHIE TAaHHBIE, TPE/ICTABICHHBIE B BUIE JUarpaMM U TpaduKoB.
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B pe3yabTare n3dydyeHusi TeMbl 00y4alONIUICA 10I2KEH 3HATD:
Ypasnenus u ® OCHOBHBIE METObl PELICHHs] YPAaBHEHUN U HEPABEHCTB: Pa3NIO’KEHHUE HAa MHOXKHUTENHU, BBEJICHUE HOBOM
HepageHncmea NIEPEMEHHOM, rpaduKu.
B pe3yabrare n3ydyeHusi TeMbl 00y4al0NUCA 10JI2KEH YMETh:
e pemaTh paluOHAIbHbIE, TOKA3aTeNbHBIC U JIOTapU(PMHUUECKUE YPAaBHEHHUS M HEPABEHCTBA, MPOCTEHIINE
HppalyoHalIbHEIE U TPUTOHOMETPUIECKUE YPAaBHEHMUS,
® COCTaBJIATH YpaBHEHMs U HEPABEHCTBA IO YCJIOBHUIO 33/1a4H;
® JCMOJb30BaTh NPU HAXOXKACHUU MPUOIMKEHHOTO pPELICHUS ypaBHEHUN M HEpPaBEHCTB rpaduyeckuit
METO/I.

OBJ'I&I[CHI/IC y‘-IC6HBIMI/I YHUBCPCAJIIbHBIMU ﬂeﬁCTBHHMH 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 HOBCGIIHGBHOﬁ ZKHN3HHU 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,
NpoBepsieMble 3aJaHUAMH B PAMKAX POMEKYTOYHON aTTeCTALMHU

CreneHu u KOpHU.

Jlorapudm gucina.

JlorapudmMuueckue TOXKAECTBA.

DopMyIIbl TPUTOHOMETPUHU.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC MMPOU3BOJILHOTO YTIJa.
[TpeobpazoBanne TPUTOHOMETPUIECKUX BBIPAKEHUIA.
[TpeoOpa3oBaHue BbIpaXEHH, COIEPIKAIIUX CTENIEHU U KOPHH.
[IpeobpazoBanue torapuMUUECKUX BBIPAKEHUH.
@DyHKIMS, CBOMCTBA (YYHKITHA.

10 ['padux pyHKUIMU.

11.TTpoMexyTKU MOHOTOHHOCTHU (hYHKIIUHA.

12.Touku skcTpemMyMa QyHKIIHH.

13.Haubonpiiee 1 HauMeHbIIIee 3HAaYCHUS (DYHKITHH.
14.Tloka3atenbHast pyHKIUsA, €€ TpaduK U CBOMCTBA.
15.JIorapudmuyeckas Gpynkius, e€ rpaduk U CBOWCTBA.
16.TToka3aTenbHbIe ypAaBHEHUS U HEPABEHCTBA.
17.Jlorapudmudeckre ypaBHEHHUS] U1 HEPABEHCTBA.
18.IIponzBoanast, €€ TEOMETPUUECKUIN CMBICI.
19.TlpumeHeHust TPON3BOAHOM.

20.ITapaninenbHOCTh MPSMBIX U IMJIOCKOCTEH B POCTPAHCTBE.
21.TlepneHAUKYISIPHOCTD MPSMBIX U TNIOCKOCTEH 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 1 BEKTOPHI B MPOCTPAHCTBE.

27.TabnuaHoe u rpaduyuecKkoe MPeJACTaBICHUE TaHHbIX.
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 I/I3MEHEHJ/IH .
K PABOUYEUA NIPOT'PAMME OBIIEOBPA3OBATEJIBHOHU YYEBHOU JUCIHUILJINMHBI
«MATEMATUKA»

B pabouyrio mporpaMMy BHECEHBI CIEAYIONINE AOMOTHEHUS U U3MECHEHHUS:

1. I3 ciricka OCHOBHBIX MCTOYHUKOB B CITUCOK JOTIOJTHHUTEIBHBIX HCTOYHUKOB
NepeHeCeHbl YUEOHUKHU:

Mopnkosuu, A. I'. MaremaTuka: anrebpa 1 Hayajga MaTEMaTHYECKOTO aHAJIU3a,
reomerpus. 10 kiacc: yuyeOHUK JUIsl ydalquxcsi o0IIeo0pa3oBaT. OpraHU3aIMiMA
(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: ydyeOHHMK sl ydammxcs oOuieoOpa3oBaTr. 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 W Hayajlla MaTEMaTHYECKOTO aHaliu3a, TI'€OMETPHA.
Anrebpa u Havana wmaTemMatudeckoro ananmmsa. 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 ¥ Havyajla MaTeMaTHYECKOrO aHaIu3a,
reometpusi. ['eomerpus. bazosbiii ypoBenb. 10-11 xmacce: yueOnux / WM. .
[Tapeirun. — 7-e 3., crep. — Mocksa: Jpoda, 2019. — 236 c.

JlononHeHusl ¥ U3MEHEHUS B padouyIo MPOorpaMMy pacCMOTPEHBI Ha 3aCE€JaHUuU
HMC (mporokon Ne 6 or 11.01.2021 r.), mpuHATHI Ha MNEAArOTMYECKOM COBETE
(mpotokoist Ne 5 ot 11.01.2021 r.), yrBepxaeHsl mpukazoMm aupektopa Ne 02-1 ot 11
saaBaps 2021 r.

B coorBerctBum ¢ PabGoueit mporpammoit Bocnutanus bBIIOY BO
«Booroackuii menarorvyeckuii  KOJJIEMXK» B pabouyro mporpammy  yueOHOi
JTUACIUILIMHBI BHECEHBI CICAYIOUINE TOMOJHEHUS U U3MEHEHUS:

1. B pazgen «ConepxaHue y4eOHOW IUCHMIUIMHBDY BKItoueH [IpuxinagHoit
MOZYJIb.
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2. B Tabmuny «TemaTtnueckoe IIaHUpPOBaHKUE, B TOM UYHUCJE C YUETOM paboueit
OpoTrpaMMbl BOCIIMTaHUs» BKIIOUEH cTonbern; «Peanusanuy BOCIIUTATENHFHOTO
NOTEHIIMAaja YpoKa (BUIbI U (POPMBI 1€ TEIILHOCTH )».

JlomoHEeHUsI ¥ U3MEHEHUs B pabouyIo MporpaMMy pacCMOTPEHBI Ha 3acelaHuu
HMC (mporokon Ne 1 ot 30.08.2021 r.), mpuHATHI Ha TNEJArOTUYECKOM COBETE
(mporokon Ne 1 ot 30.08.2021 r.), yTBepKaeHbI npuka3zom aupektopa Ne 262-1 ot 1
ceHtsiOps 2021 r.
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