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1. MOSACHHUTEJIbHASA 3AIIMCKA

1.1 Ha3panue npeaMeTHON y4eOHOM NPOrpaMMbl, Ha OCHOBe KOTOPOii paspadorana PaGouas nporpamma

[Tporpamma cocraBieHa Ha OCHOBE PUMEPHON POrpaMMsbl Il 0011e00pa3oBaTeIbHbIX HIKOJI ANredpa 1 Hayasla aHaau3a,
['eometpuu 11 xnacc; COOpHHKA MOATOTOBKH BBITYCKHUKOB K UTOTOBOW aTTecTanuu (6a30BbI YPOBEHBD).

1.2 Heab ¢ yuéToMm cnenupuKu y4eOHOT0 npeamMera

OCHOBHOI 11€JIbIO U3YUYEHHS YUeOHOT0 (3JIEKTUBHOI0) Kypca «MaremaTuka Jijisi BCEX» SBJISIETCS UCIOIb30BaHUE B MOBCEAHEBHOM
KU3HU U 00ecTieYeHUEe BO3MOXKHOCTH YCTIEIITHOTO MPOJIOHKEHUSI 00pa30BaHUs IO CHEIUATBbHOCTSM, CBS3aHHBIM C TPUKJIATHBIM
HCMOJIb30BaHUEM MAaTEMAaTHKHU.

2.00mas xapakTepucTHKAa y4e0HOro nmpeamera

2.1 lleab 1 32124 JAHHOM MPOrpaMMbl, 0COOEHHOCTH MPOTrPaMMBbI

VYueOHbll (AMEKTUBHBIN) TpeaMeT «MareMaTuka i BCEX» peaau3yeT CIEIYIONTUE e 00yUeHus:

-popMupoBaHuEe NPEICTaBICHUNH O MaTEeMaTHKE KaK YHHUBEPCAJIBbHOM SI3bIKE HAayKH, CPEICTBE MOJEIUPOBAHUS SBICHUHN U
MPOLIECCOB, 00 UAESIX U METOJaX MaTEMaTHKH;

-pa3BUTHE JIOTMYECKOTO MBILIUICHUS], MPOCTPAHCTBEHHOTO BOOOPaXXEHHUS, AJITOPUTMHUECKON KYJIbTYpbl, KPUTUYHOCTH
MBIIJIEHUS] HA YPOBHE, HEOOXOAMMOM Juist Oyayuie npodecCuoHaIbHON NEATENbHOCTH, a TaKXKe MOCIeaAyIoUero o0y4yeHus B
BBICIICH IIIKOJIC;

-OBJIa/ICHNE MaTEeMaTHUYECKUMU 3HAHUSIMA M YMEHUSIMHU, HEOOXOAUMBIMU B TTOBCETHEBHOMN KM3HU, JIJIS M3yUEHHUS IIKOJBHBIX
€CTECTBEHHOHAYYHBIX AUCIUIUIMH HAa 0a30BOM ypOBHE, JIs MOJydYeHHs] 00pa30BaHUs B 00JIaCTAX, HE TPeOYIOUUX yriayOaeHHON
MaTeMaTHYeCKOH TTOJrOTOBKHU;

-BOCITUTAHUE CPEACTBAMH MAaTEMAaTUKU KYJIbTYPhl JUUYHOCTH, TOHUMAHUS 3HAUMMOCTH MaTeMaTUKH I HAyYHO-TEXHUYECKOTO
mporpecca, OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIIEYeIOBEYECKOW KYJIbTYphl Yepe3 3HAKOMCTBO C MCTOpPHEH pa3BUTHS
MaTEeMaTHKH, SBOJIOIMEH MaTeMaTHYECKUX WICH. pacIIUpeHre U CUCTEMATH3aIUs OOIMIMX CBEACHUN O (PYHKIMSIX, TOMOJHEHUE
KJ1acca M3y4aeMbIX (yHKIUH, WIUTIOCTpALMs IIUPOTHI IPUMEHEHUs QYHKIUH [T OTIUCAHUS U U3YUYEHHUS pealbHbIX 3aBUCUMOCTEH;

-pa3BUTHE MPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPY)KAIOIIEM MHPE, COBEPILIEHCTBOBAHUE
MHTEJJICKTYyaJIbHBIX ¥ PEYEBBIX YMEHUH MyTeM 00OTaleHUs] MATEMAaTHUYECKOTO SI3bIKA U PA3BUTHS JIOTUYECKOTO MBIIIICHUSI.

-OCBOCHHME KOMIIETEHIIUN (y4yeOHO-TIO3HABATENbHOM, KOMMYHUKATUBHOW, pEe(QICKCUBHOM, JTUYHOCTHOTO CaMOpPa3BUTHS,
IIEHHOCTHO-OPUEHTAIIMOHHON ) ¥ TIPO(heCCUOHATBLHO-TPYI0BOTO BEIOOPA.



3aoauamu n3ydyenus npeamera «MareMaTrka 11 BCEX» B CTapIIel HIKOJE SIBISIOTCA:

- CHCTEMAaTHU3alus CBEJICHUI O YMCIIaX, U3yYEeHUE HOBBIX BUJOB YHCIOBBIX BBIPAXKEHHUUN U (POPMYJI, COBEPILIEHCTBOBAHHE
IPAKTUYECKHUX HABBIKOB U BBIUMCIUTEIBHON KYJIbTYpPbl, PACHIMPEHUE U COBEPILIEHCTBOBAHUE allreOpanyecKoro amnmnapara,
c(hOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, M €T0 MPUMEHEHHE K PEIICHNUIO MaTEMAaTHUYECKIX U HEMAaTeMaTUYeCKUX 3a/1ay;

- paclIMpeHHEe U CUCTEMAaTHU3alMsl OOIMX CBEIECHUH O (PYHKLUSAX, TONOJHEHHE KJIacca U3ydaeMbIX (PYHKIMH, WILTIOCTpaLMs
IIUPOTHI MPUMEHEHUS (PYHKIMH ISl ONUCAHUSI U U3YUYEHUsI pEAJIbHBIX 3aBUCUMOCTEH;

-pa3BUTHE MPEACTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3AKOHOMEPHOCTAX B OKPYKAIOIIEM MHPE, COBEPILIECHCTBOBAHUE
MHTEJJICKTYaJIbHBIX ¥ PEYEBBIX YMEHUH IMyTEM 00OTralleHUsi MAaTEMaTHYECKOTO A3bIKA U PA3BUTHUS JIOTUYECKOTO MBIIIICHUS;

- OCBOEHME KOMIIeTeHUUN (y4eOHO-TIO3HABATEIbHON, KOMMYHUKAaTUBHOHM, pe(IIEKCUBHOH, JUYHOCTHOIO CaMOpPa3BHUTHS,

[IEHHOCTHO-OPUEHTAIIMOHHON ) U TPO(ECCUOHATIBHO-TPYI0BOTO BBIOOPA.

2.2 Oco0eHHOCTH NOCTPOEHHUS €ro COePKAHUS

Conepsxanue yueOHOTO (PJIEKTUBHOTO) Kypca «30paHHbIe BOMPOCH MAaTEMATHKW MPEACTABICHO COBPEMEHHON MOYJIbHOMN
CUCTEMOU OOy4eHMs, KOTOpas co3daeTcs i HamOojee ONaronmpusITHBIX YCIOBUNM Pa3BUTHS JIMYHOCTH, IMyTeM OOeCredeHUs
TMOKOCTH CoJiep KaHusl 00ydeHUsI, TPUCTIOCOOJICHHSI K MHIUBUAYATbHBIM TOTPEOHOCTSIM OOYYAIOIINXCS M YPOBHIO MX 0a30BOMU
MOATOTOBKX. MoTy/ii, BKIIFOUEHHBIE B TAHHYIO MPOTPaAMMY, MPEIACTABISIOT COO0H OTHOCHUTEIHLHO CAMOCTOSITEIIBHBIC CAMHUIIBI,
KOTOpPBIE MOYKHO COYETaTh B JIFOOBIX KOMOWHAIMSAX M PEaJM30BHIBATH B JIFOOOM XPOHOJIOTHYECKOM TOPSIKE, amanTHPYs ITOA
HAMEYEHHbIC 1EJIM, 33Ja4d W YCJIOBUS OpraHM3aIli 00pa3oBaTENbHOTO mporiecca. [IporpamMmHBIA MaTepuan OTpa)kaeT BCe
COBPEMCHHBIC 3aIpOChl O0IIECTBA: YMECHUE MCKATh, aHAIM3UPOBATH, IPEOOPA30BLIBATh, PUMEHITh HHPOPMAITHIO JUTSI PEIICHUS
po0sem; 3GpGEeKTUBHO COTPYAHUYATH C IPYTUMH JIOJIbMU; CTABUTD 1EJIH, TFIAHUPOBATH, TIOJHOIIEHHO HCIIOJIH30BATh JINYHOCTHBIC
PECYpChI; TOTOBHOCTh KOHCTPYHMPOBATh M OCYIIECTBIISTH COOCTBEHHYIO O0pa30BaTEIbHYIO TPACKTOPHIO HAa TMPOTSKEHUU BCEU
KU3HHU, OOEeCIeunBas YCHENIHOCTh U KOHKYPEHTOCNOCOOHOCTh. lleHHocTHhIe opueHTHphl [Iporpammsl ompenenstoTes
HaIPaBJICHHOCThIO Ha HAIMOHAJIBHBIM BOCIMTATENBLHBIN HI€all, BOCTPEOOBAHHBIM COBPEMEHHBIM POCCHUHCKHM OOIIECTBOM M
rocyaapctBoM. [IporpamMmma mpemgycMaTpuBaeT perieHHE MaTEMaTHYCCKUX 3a7ad, KOTOPhIE CIIOCOOCTBYET Pa3BUTHIO HAaBBIKOB
PaIMOHAIIBHOTO MBIIMUICHUS W CITOCOOOB BBIPAKEHHUS MBICTH (TOYHOCTD, IMOJTHOTA, SICHOCTh U T. II.), HHTYHIIMH — CITOCOOHOCTH
NpeIBUICTh pe3ybTaT U Mpeayraaath myTh pemenus. Coaepkanue [IporpaMmel pa3paboTaHo B COOTBETCTBUU C TPEOOBAHUSIMU
COBPEMEHHOM JUAAKTUKH W BO3PACTHOM TIICHXOJIOTHH, BKJIIOYACT TMPUHINIGI, 3aloXKeHHbie B KoHmenmuum pa3BUTHS



MaTemaThieckoro oopasoBanus B Poccuiickoii denepanyu, HanpaBIeHHbIE HAa PELICHUE 33124 [0 HHTEJUIEKTYaIbHOMY Pa3BUTHIO
ydaiuxcs, (POpMUPOBAHUIO KAUE€CTB MBIIIUICHUS], XapaKTEPHBIX JIJIT MATEMaTUYECKON JESTEIIbHOCTH U HEOOXOUMBIX YEIOBEKY
JUISl TIOTHOLICHHOW »KM3HM B OOIIECTBE; OBIAJACHUI0 KOHKPETHBIMH MaT€MAaTUYECKUMH 3HAHUSAMM, YMEHUSMH M HaBBIKAMHU,
HEOOXOIUMBIMU IJII MPUMEHEHHS] B MPAKTUYECKON NEATEIbHOCTH, JJII M3YYEHHUS CMEXKHBIX JMCIUIUIMH, JIJIs MPOAOHKEHU S
o0pa3oBaHMsl; BOCIIUTAHUIO JIMYHOCTH B TIPOIIECCE OCBOCHHS MATEMATHKUA M MATEeMAaTHYECKOW IEATEILHOCTH, (DOPMUPOBAHHIO
MIPEACTABICHUA 00 MIIeSIX U METOJIaX MaTeMaTUKH, O MaTeMaTHUKe Kak (hopMe OMMCaHUS U METOJIC TIO3HAHUS JEHCTBUTEILHOCTH.
ConepxaHue Kypca MaTeMaTUKU CTPOUTCS HA OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO MOIX0/1a, TPUHIUIIOB Pa3eiICHUS TPYIHOCTEH,
VKPYMHEHUST TUAAKTAYECKUX CIUHUII, OMEPEKAroNero (HOpMHUPOBAHHUS OPHUEHTUPOBOYHON OCHOBBI JIEWCTBHIM, MPUHIIMIIOB
MMO3UTUBHOM Menaroruku. CUCTEeMHO-IESITENbHOCTHBIN MOAXO0 ] MPEANOJIAracT OPUEHTAIMIO HA JOCTHXKEHUE LU U OCHOBHOTO
pe3ynbTaTa 00pa3oBaHUs — Pa3BUTHE JIMYHOCTH OOYYAIOIIErocss Ha OCHOBE OCBOCHHUS YHUBEPCAIbHBIX YUYEOHBIX NIEUCTBHIMA,
MMO3HAHUS U OCBOCHUS MUPa, aKTUBHOM yueOHO-TI03HABATEILHOM e TeIbHOCTH, (HOPMUPOBAHKE €TI0 TOTOBHOCTH K CAMOPA3BUTHIO
U HETIPEePBHIBHOMY 00pa30BaHUIO; pa3HOOOpa3ne WHANBUIYATbHBIX 00pa30BaTEIbHBIX TPACKTOPUI U WHIUBUYAIBHOTO Pa3BUTHUS
Kaxaoro ooOywaromierocs. IIpuHiuun paszgeneHuss TpyaHocTed. MaremaTuyeckas JeATE€IbHOCTh, KOTOPOU JOJIKEH OBJIAJIETh
IIKOJIbHUK, SIBIIIETCA KOMIUIEKCHOM, COCTOSIIIENM M3 MHOTMX KOMIOHEHTOB. MIMEHHO 3Ta MHOTOKOMIIOHEHTHOCTH SIBJISIETCS
OCHOBHOM TMPUYUHON HCTBITHIBAEMBIX IIKOJBHUKAMHU TpyJaHOCTe. KoHIleHTpalusi BHUMaHUS Ha OOYYEHUM OTJIEJIbHBIM
KOMITOHEHTaM JieJaeT maTepuan aoctyrnHee. st oCyIIecTBICHHUS MPHUHIIMNA HEOOXOAUMO MPaBUIBLHO M TOCJIEI0BATEIHHO
BBHIOMpPATh KOMIIOHEHTHI i 00yueHus. Ecim HexoTopas MareMaTthyeckasl NeSTeNbHOCTh COJIEPKHUT B ceOe TBOPYECKYIO U
TEXHUYECKYIO KOMIIOHEHTY, TO, COTJIACHO IIPUHIIUITY Pa3AEeICHUs TPYAHOCTEN, OHU U3YHYaArOTCA OTAEIBHO, a 3aTEM UHTETPUPYIOTCSL.
Hanpumep, npu n3zydeHuun 31€MEHTOB MATEMATUYECKOTO aHAIM3a CHAyajga IIKOJBHUKU Ha MPUMEPE HECKOJbKUX HaWIEHHBIX
MPOU3BOJIHBIX (PYHKIMM MO ONPENEICHUI0 3HAKOMSITCS C OCHOBHBIMU THIAMHU 3aJlaHUl Ha NMPUMEHEHUE MPOU3BOJIHON. ITO
MOTHUBHUPYET TMOCIEAyIoee H3yuYeHHEe TEeXHUKU auddepenuupoBanus. [IpuHIun yKkpynHEHUs JUAAKTUYECKUX EIUHHUIIL.
VYkpynnenHas auaaktuueckas enunuia (YE) — aTo kieTrodka ydeOHOro mporiecca, COCTOsIIAas M3 JOTUYECKH Pa3IuYHBIX
AJIEMEHTOB, 00J1aJaI0IINX B TO K€ BpeMs HH(popMarmoHHOM 00mHoCThI0. OHa 00J1a/1aeT Ka4eCTBAMHU CHCTEMHOCTH U IIEJIOCTHOCTH,
YCTOMYMBOCTBIO BO BPEMEHU M OBICTPHIM TposiBieHueM B mamsatu. [lpuamun YJIE npeanonaraetr coBMecTHOE H3ydeHHE
B3aMMOCBSI3aHHBIX JIEHCTBUM, oniepariuii, TeopeM. [IpuHIu yKkpymHEeHUS TUIaKTUYECKUX eTMHUI BechbMa d(PPeKTUBEH, HATIpUMep,
MIPU U3YYEHUU TPUTOHOMETPUIECKUX (DYHKIIMIA U UX CBOUCTB. [[pUHITUTT ONIEpeIKaroIIero pa3BUTH 3aKII0YaeTCsl B QOPMUPOBAHUH
y 00y4aromerocsi Npe/ICTaBlIeHUs O LeJId, TUIaHe U CPEACTBAX OCYIIECTBIEHUS HEKOTOPOro MpoekTa. Takoil moaxoj mo3BoJisIeT
00ecreynuTh CUCTEMATUYECKH 0€301MO00YHOE BHIMOJHEHNE O0YyYaOIIMMUCS AEUCTBUI B HEKOTOPOM JAMAna30HEe HOBBIX ISl HUX
cutyauuid. OTAeNbHBIE 3Talbl MPOLIECCA BKIIOYAIOTCA B OINEPEKAMIIYID CUCTEMY YINPAXKHEHUH, YTO JAET BO3MOKHOCTH
NOJTOTOBUTH 0a3y /JIs U3YUYEHHUs HOBOTO MaTepuasa 1 yBEJIMYMBAET BpeMs Ha ero ycBoeHue [[puHIunbl TO3MTUBHOM NeAaroruku



3QJI0)KEHbl B OCHOBY TMEJArorukud COMPOBOXKICHUS, MOMJECPKKH M COTPYJHHUYECTBA YyuuTelsd C ydeHukoM. Co3naBas
MHTEJUIEKTYaJbHYI0 aTMOChepy T'YMaHUCTHUECKOTO 00pa3oBaHusl, yunuTess GOpMHUPYIOT y 00yUYalOMUXCs KPUTUYHOCTb, 3PaBbIi
CMBICII U PAIlMOHAILHOCTh MBINUICHUS. B 00llleHnr ¢ yyuTesaeM W TOBapHIaMH M0 OOYYEHHIO NEpeIaloTCs, YCBaUBAIOTCA U
BbIPa0aTHIBAIOTCS MPUEMBI )KM3HEHHOT'O POCTa KakK 1EMb MPOLeyp CaMOUIeHTU(UKAIIMU, CAMOOIIPEACIICHUS], CAMOAKTyaIu3alluu
U caMopeain3allii, B PE3yJbTaTe KOTOPBHIX (POpMHUPYETCS TBOPUYECKU-TIO3UTHBHOE OTHOIICHHWE K cede, K CONMyMy U K
OKPYXAIOIEMY MUPY B LIETIOM.

2.3 MexknpeaMeTHble CBSI3H

MesknpeMeTHBIE CBSI3U B 00yUEHUN MaTeMaTHKE SBIISTIOTCS BAXKHBIM CPEACTBOM JIOCTIIKEHUS MPUKIIATHON HAIPaBICHHOCTH
oOyueHus1 MaTeMaTuke. BO3MOXHOCTh TOJOOHBIX CBSi3el OOYyCJIOBIIEHA TEM, YTO B MaTEMaTHKE M CMEKHBIX JUCHUTUTHHAX
U3YYAIOTCS OTHOMMCHHBIC MTOHSTHSI (BEKTOPBI, KOOPJAUHATHI, TpadUKU U QYHKITHH, YPaBHEHUS U T.1. ), 2 MATEMaTHUECKUE CPEICTBA
BBIPOKEHUS 3aBUCUMOCTEH MEXIy BeTMdInHaMU ((popMyJibl, TpaduKu, TaOIHIIBI, YpaBHEHHSI, HEPAaBEHCTBA) HAXOIAT IPUMEHEHUE
NIPH W3yYEHUU CMEXKHBIX JUCIUIUIMH. Takoe B3aMMHOE NMPOHWKHOBEHWE 3HAHWW W METOJIOB B Pa3JIMYHBIC yUCOHBIC MPEIMETHI
UMEET HE TOJIbKO TPUKIAAHYI0 3HAYMMOCTh, HO M CO34aeT OJaronpusATHBIC YCIOBHS IS (OPMUPOBAHUS HAYIHOTO
MHUPOBO33peHus. M3ydeHne BceX MPEeIMETOB €CTECTBCHHOHAYYHOTO ITUKJIA B3aMMOCBS3aHO C MaTEMaTHKOW. MareMaThKa J1aeT
yYaIMMCsl CUCTEMY 3HaHWH M YMEHHH, HEOOXOIUMBIX B IMOBCEIHEBHOM JKM3HU U TPYAOBOH JCATEILHOCTH YEIOBEKa, a TAKKe
BKHBIX JUIS U3YUYCHHUS CMEKHBIX JUCIHMILIAH ((PU3NKH, XUMHUH, YSPUCHUS, TPYIOBOTr0 00yUeHHs, acTpOHOMHUH U 1p.). Ha ocHoBe
3HaHUW TI0 MaTeMaTHKe y ydalmxcs (OPMHUPYIOTCS OOIIEIpPeIMETHbIC pacueTHO-U3MEPHUTEIbHbIC yMeHHs. [Ipu w3ydeHuun
CME)KHBIX JTUCIUIUIMH PACKPBIBACTCS MPAKTUYSCKOE IMPUMEHEHHUE TOJyJaeMbIX YUalTUMHUCSI MAaTEMAaTHUSCKUX 3HAHUN U YMEHUH,
4TO CIOCOOCTBYET (POPMHUPOBAHUIO Y YUAITUXCS HAYYHOTO MUPOBO33PEHHUS, MPEACTABIICHUH 0 MAaTEMAaTHYECKOM MOJICITUPOBAHNUT
Kak 0000IIIEHHOM METO i€ TIO3HAHUS MUpA.

2.4. Oco0eHHOCTH OpPraHU3alMu 00Pa30BaTEIbLHOI0 NPOLECCA M0 PeAMeTY

OuyeBHIHO, UTO HOBBIE TPEOOBAHUSI K pe3yJibTaTaM 00pa30BaTEIbHOM JAEATEIHOCTA TPEOYIOT ONpeeICHHBIX U3MEHEHUN B
COJICp’)KaHMM M OpraHu3anuu mporecca oOydeHus. IIpoextupoBanune YVY]J| B KajleHIapHO-TEMAaTUYECKOM IUIAHUPOBAHUU
MIPEJCTABIACTCS TMPUHIIMIUATIBLHO HOBBIM JJIEMEHTOM JESITENBHOCTH yuuTens. Kaxapiii ydeOHbIH NpeaMeT pacKpbiBaeT
OTpeIeNICHHbIE BO3MOXKHOCTH sl popmupoBanus YVY/I. YV] BrnonHe MOXET BBICTyHaTh B KadecTBE IpeaMera oOydeHHs,
BBIICNIATHCS. B TEMATUUECKOM IUIAHUPOBAHUU KAXIOTO pasjiesia y4eOHOW TUCHUIUIMHBI U YTOUHSATHCSA MOYPOUYHO B KaJleHJapHO-
TEMaTUYECKOM IIaHupoBaHuu. B o0uiem cinyyae VY J1 10mKHO SBASTHCS MHCTPYMEHTOM WIIM CLIOCOOOM JIOCTHKEHUS 1IeJIU U 337a4
KaXK70ro ypoka. [Ipu 3Tom yunTtento HeoOX0AUMO BIaIeTh BUIAMHU U COJAEPKaHUEM KaKI0T0 U3 Y'Y /| ¥ 3HaTh CBSI3U MEX1Yy HUMH.



3.0nucanue MecTa y4eOHOro npeamMera B y4eOHOM IIaHe

KoaunuecTtBoO y‘leﬁHbIX qJacC0B, HAa KOTOpPO¢€ paccuuTaHa Pabouas nmporpamma

Ha ypoBHe cpemHero oOmiero oOpa3oBaHUs Y4eOHBIM (DIEKTUBHBIA) Kypc «VI30paHHBIE BOMPOCHI MAaTEMATHUKH SBIISETCS
00s3aTEIBHBIM JIJIS1 U3YUEHHUSI U SIBIISIETCS] OJTHOM M3 COCTABIISIIONINX MPEAMETHOM obnactu «MaTtemaTuka u uHGopmMaTHKay.
[Iporpamma yue6GHOTO (37IEKTUBHOTO) Kypca «MaTemaThka Juisi BCeX» paccunTaHa Ha 68 yueOHbIX 4acoB (YeThIpe MOy 1o 17
4acoB 0a30BOr0 YPOBH:).

4.0nmncanue NeHHOCTHHIX OPMEHTHPOB COJAEPKAHMS Y4eOHOro npeaMera

[{eHHOCTHBIE OPUEHTUPBI HU3YUYEHUs] Y4eOHOTrO(dJIEKTHUBHOIrO) mnpeaMera «M30paHHBIE BOMPOCHl MAaTeMaTHUKE» B I1EJIOM
OTPaHUYMBAIOTCS IIEHHOCTBIO HCTHUHBI, OJHAKO JIAHHBIA KypcC TMpejaraeT Kak paclIupeHHe COJEp)KaHUs TMpeaMeTa
(KOMIIETEHTHOCTHBIC 3aJ]a4M, T/I€ MaTEeMaTU4YeCKOe COJIEp)KaHHE€ HWHTETPUPOBAHO C HCTOPUYECKUM M  (PUIOTOTHYECKUM
coJiepKaHUEM TapaJlJIeIbHBIX MPEIMETHBIX KypcoB OOpa30BaTeIbHOM CUCTEMBI), TAK U COBOKYITHOCTh METOJIMK M TEXHOJIOTH (B
TOM YHCJIIE W TPOCKTHOM), TMO3BOJISIONINX 3aHUMATHCS BCECTOPOHHUM (HOPMHUPOBAHHEM JTUYHOCTH YUYaNTUXCS CPEICTBAMU
npenMera «MaTemMaTHKay U, Kak CIeICTBHE, PACIIUPUTh HAOOP IIEHHOCTHBIX OPUEHTUPOB.

- [{leHHOCTh HCTHHBI — 3TO IICHHOCTh HAYYHOTO TIO3HAHUS KaK YaCTH KyJbTYpPHI UeJIOBEUECTBA, pa3ymMa, TIOHUMaHHUS CYIITHOCTH
OBITHS, MUPO3JaHUSI.

- [lenHOCTH YesOBEKa Kak pa3yMHOIO CYIIECTBA, CTPEMSAIIETOCs K TO3HAHUIO MUPA U CAMOCOBEPIIIEHCTBOBAHUIO.

-llenHoCTh Tpy/Zla ¥ TBOPUECTBA KAK €CTECTBEHHOTO YCJIOBHSI YETIOBEYECKOM NEITEIbHOCTH U KU3HHU.

-llerHocTh CcBOOOIBI Kak CBOOOJBI BbIOOpPA M TIPEABSBICHHS YEJIOBEKOM CBOMX MBICIEH M TOCTYNKOB, HO CBOOOJBI,
€CTECTBEHHO OTPaHWYCHHONW HOPMaMU ¥ MPaBUJIaMH MMOBEACHHS B OOIIIECTBE.

-lleHHOCTh T'pa’KJAaHCTBEHHOCTH — OCO3HAHHME YEIOBEKOM ce0s Kak ujeHa 0o0IlecTBa, HApoJa, MPEACTAaBUTENS CTPAHbI U
rocyaapcraa.

- lleHHOCTH MaTPHOTH3MA — OHO U3 TIPOSIBIICHUI JYXOBHOM 3pEJIOCTH YEIOBEKa, BhIpakaroleecs B II00BH k Poccun, Hapony,
B OCO3HAHHOM JKEJIaHWUU CITYKUTh OTEUYECTRY.

5. JInuHOCTHBIE, MEeTaNIPpEeAMETHBIE U NPeIMETHbIE Pe3yJIbTAThI 0CBOCHHUS Kypca MaTeMaTHKAa

HporpaMMa npeamnojara€t AOCTHXKCHHE BLIITYCKHUKaAMH CT&pIHCﬁ IIKOJbI CICAYIOMUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX H
MMPECAMCTHBIX PE3YJIbTATOB.



B nudHOCTHBIX pe3ynbTraTtax cOpMUPOBAHHOCTH:

[ eJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MATEMaTUKH M OOLIECTBEHHOMN
MIPaKTHUKH €€ PUMEHEHHS;

[] OCHOB CaMOpa3BUTHUS U CAMOBOCHHUTAHMSI B COOTBETCTBHM C OOIIEUYEIOBEUECKUMHU LIEHHOCTSAMU U HJeallaMU TPakJaHCKOTO
oO1iecTBa; FOTOBHOCTU M CIIOCOOHOCTH K CaMOCTOSITENIBHOM, TBOPUYECKONM M OTBETCTBEHHOM NEATEIBHOCTU C NMPUMEHEHHEM
METOJI0B MAaTEMATHKU;

[] TOTOBHOCTH M CHOCOOHOCTH K O0pa30BaHUIO, B TOM YHUCJIE CaMOOOPA30BaHMIO, HA MPOTSYKEHUU BCEH JKU3HM; CO3HATEIBHOIO
OTHOLIEHUS! K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEIIHOM MPOPECCUOHAIBHON M OOUIECTBEHHON NEATEIbHOCTH Ha
OCHOBE PAa3BUTON MOTHBALIUM YYEOHOW AESATENIBHOCTU U JINYHOCTHOTO CMBICIIA MU3yYEHUS MATEMAaTUKH, 3aMHTEPECOBAHHOCTH B
NpUOOPETEHUH U PACIIMPEHUN MAaTEMATHUYECKUX 3HAHUM U CIIOCOOOB IEUCTBUIA,

[] OCO3HAHHOCTH B MOCTPOCHUH UHIUBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

[1 oco3HaHHOTO BBIOOpa Oynyiel npodeccuu, OpUEHTUPOBAHHON Ha MPUMEHEHUE MATEMAaTUYECKUX METOJIOB U BO3MOXKHOCTEH
peajin3aly COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOLIEHUS K MPO(ecCHOHAIbHOM AEATETbHOCTH KaK K BOBMOKHOCTH y4acTHs B
PEILIEHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IIEHAIMOHAIBHBIX POOJIEM;

[ JIOTMYECKOTO MBILUICHUS: KPUTUYHOCTH (YMEHUE Pacro3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS), KPEATUBHOCTHU
(coOcTBEHHAsl apryMeHTalMsl, ONPOBEP>KEHUs, TOCTAHOBKA 3az1ad, (pOopMyIUpoBKa NpolseM, padoTa Hal HCCIEI0BATEIbCKUM
MIPOEKTOM H JIp.).

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOrpaMMbl MPEACTaBICHbI TPEMsl TPYNIAMU YHUBEPCAJIbHBIX YYEOHBIX ACHCTBHIA

YV ).
PerynatuBHble yHUBEpCalbHbIE YU€OHbIE ACUCTBUS.

[] CIOCOOHOCTh CaMOCTOSTENILHO CTaBHTh IIENM y4eOHOW W HCCICAOBATEIbCKOM, MPOSKTHOH JEATEIbHOCTH, TUIAHWPOBATH,
OCYIIIECTBJIATh, KOHTPOJIMPOBATh U OIICHWBATh Y4YCOHBIC NEHCTBHS B COOTBETCTBHM C ITOCTaBJICHHOM 3a/Jla4yeil W YCIOBHSAMH €€
BBITIOJIHCHHS,

[] yMEHHSI CaMOCTOSITEIbHO IUIAHUPOBATh aJbTEPHATUBHBIC IYyTH JOCTWIKEHUS IIeJiel, OCO3HAHHO BBIOMpaTh Hambojee
s pexTUBHBIE CIOCOOBI PEIICHUS YU4eOHBIX U TTO3HABATEIBHBIX 33]1a4.

[lo3HnaBaTenbHBIE YHUBEPCAIbHBIE YU€OHbIE IEHCTBUSI.

[] yMEHUsI HaXOAUTh HEOOXOAMMYIO MH(OpMaIMIO, KPUTHUECKH OIEHUBATh M MUHTEPIPETUPOBATH MHPOPMAIMIO B PA3IUUHBIX
UCTOYHUKAX (B CIpaBOYHUKaX, JUTeparype, MHTepHeTe), MpeacTaBisiTh HHPOPMAIMIO B pazuyHOM (opme (CIOBECHOM,



TaOJNIMYHOM, TIpadHUuecKkol, CUMBOJIMYECKOH), 0OpabaThiBaTh, XpaHUTh M TMepenaBaTb HHPOPMAIUIO B COOTBETCTBUU C
[I03HABATEIbHBIMU U1 KOMMYHUKATUBHBIMHU 3aa4aMu;

[] HAaBBIKOB OCYILIECTBJICHMSI TIO3HABATEILHOM, y4eOHO-HCCIIE0BATENbCKON U IPOEKTHON J1€ATENbHOCTH, HABBIKAMH Pa3peLICHUS
npo0JieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOHUCKY METOJOB PEIICHHs MPAaKTHUUECKUX 3a]ad, MPUMEHEHHUIO
Pa3JIMYHBIX METOAO0B IIO3HAHMS;

[ BIazieHns HaBBIKAMH MMO3HABATEIbHON pedIECKCUU KaK OCO3HAHHUSI COBEPIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX
pPEe3yJbTaTOB U OCHOBAHUM, TPAHMI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX II03HABATEIBHBIX 3a7a4 U CPEJICTB UX TOCTHKEHHUS.

KoMMmyHUKaTHBHBIE YHUBEpCATIbHBIC YUeOHbIE TCHCTBUS.

[ yMeHusl NpOAYKTUBHO OOIIATHCS U B3aMMOJIEHCTBOBATH B IIPOLIECCE COBMECTHOM AEATENBHOCTH, YUYUTHIBATh MO3UIUHU JIPYTUX
YYaCTHUKOB JIE€SATEIbHOCTHU, 3PPEKTUBHO pa3periaTb KOH(QINKTHI;

[] BIafieHus SI3bIKOBBIMU CPEJICTBAMU — YMEHHSI SICHO, JIOTUYHO M TOYHO U3JIaraTh CBOXO TOUKY 3PEHHMSI, HCIIOJIb30BATh a/1cKBATHHIE
SA3BIKOBBIE CPEJCTBA.

B npenmeTtHbIX pe3yibTaTax c)OpMUPOBAHHOCTD:

[] mpencTaBieHUd O MaTEMATUKE KaK YaCTH MUPOBOU KyJIbTYPhI M O MECTE MAaTEMATUKHU B COBPEMEHHOW IIUBUIIN3ALIUU, O CIIOCO0axX
OMMCAaHUs HA MATEMATUUYECKOM SI3bIKE SBJICHUN PEabHOTO MUPA;

[ mpeAcTaBlIEHU O MAaTEMaTUYECKUX MOHATHUIX KaK O BAKHEWMIIMX MATEMaTHYECKUX MOJENISAX, MO3BOJSIOIMX OINUCHIBATH U
M3y4aTh pa3HbI€ MPOLIECCHI U SBJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTUYECKOTO MMOCTPOEHUSI MAaTEMAaTUYECKUX TEOPUL;

[] yMEHMII IPUMEHEHHUSI METOJIOB JI0KA3aTENbCTB U aJrOPUTMOB PEIICHUS; YMEHUS UX NPUMEHSATH, TPOBOAUTH JOKa3aTeJIbHbBIE
pacCykJIeHHUs B XOJI€ PELICHMS 3a/ay;

[] cTaHOApTHBIX MPUEMOB pEILICHUS PAIMOHAIBHBIX U HPPALMOHAIBHBIX, MOKa3aTEIbHBIX, JOrapu(MUYECKUX, CTETECHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM,;

[1 yMeHuIl OOOCHOBBIBaTb HEOOXOAUMOCTb PACIIMPEHUS YHCIOBBIX MHOXECTB (Ll€Jble, pallMOHAJIbHBIE, JIEHCTBUTENbHBIE,
KOMILJIEKCHBIE YHCJIa) B CBA3U C pa3BUTUEM alreOpsl (pellieHre ypaBHEHU, OCHOBHAs Teopema ajireopsbl);

[] yMeHUH ONUCHIBATh KPYr MaTEMaTUYECKHUX 3ajad, IS PEIICHUS KOTOPBIX TpeOyeTcsl BBEJACHUE HOBBIX MOHSATUN (CTENEHb,
apumeTryecKuil KOpeHb, Jorapu@m; CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC; apKCUHYC, apKKOCUHYC, apKTaHT€HC, apKKOTAaHT€HC;
pemarh NPaKTUYECKUE PACUETHBIE 3aa4l U3 OKPY’KAIOIIETr0 MUPA, BKIIIOYAs 331a4d 10 COLUAIbHO-3KOHOMUYECKON TEMATHKE, a
TaK)Xe U3 CMEXHBIX JUCLMIUINH;



[] yMEHUH NPUBOJIUTH IPUMEPHI PEATBbHBIX SIBJEHUMN (MPOLECCOB), KOJUYECTBEHHBIE XapAKTEPUCTUKNA KOTOPBIX ONMKMCHIBAKOTCS C

IIOMOIIBIO (i)YHKIII/II‘/’I; HCIIOJIB30BATh I'OTOBBIC KOMIIBXOTCPHBIC IIPOT'PpAMMBI I UJIJIFOCTPAIIUU 3aBHCHMOCT€ﬁ; OIMCBIBATh CBOMCTBA
q)YHKHI/Iﬁ C OHOPOﬁ Ha UX Fpa(i)I/IKI/I; COOTHOCHUTH PCAJIbHBIC 3aBUCUMOCTH U3 OKpY)KaIOHICﬁ KHN3HHU N U3 CMCKHBIX JUCHUIIINH C

QJICMCHTAPHBIMHU q)YHKHI/IHMI/I, JCJIaThb BBIBOABI O CBOMCTBAX TaKHUX BaBHCHMOCTGﬁ;

[] ymeHUW OOBSCHATH Ha TPHUMEpPAX CYTh METOJOB MAaTEMAaTHUYECKOTO aHalu3a ISl WCCIeIOBaHUS (YHKIHA, OOBICHITH

FeOMCTqueCKI/Iﬁ, u (1)I/IBI/I‘ICCKI/If/‘I CMBICJI HpOHSBOI[HOﬁ; IIOJIB30BATHCA ITIOHATHEM HpOPI3BOI[HOI>i IJI pCHICHUS ITPUKIIAAHBIX 3a/1a4

Y TIPY OTIMCAHUU CBOMCTB (PYHKIIMIA.

HJIaHI/IpyeMbIe pe3yjbTaThbl 0OCBOCHUS IMIPOrpaMMbI 1O «MaTteMaTHKAa AJ15 BCEX»

Moayas 1 u MoayJs 2
Y4amuiicss Hay4uTCs:

dbopMynMpoBaTh ONpENENCHNsT HAauOOJIBIIET0 W  HAUMEHBIIET0 3HAuYeHW  (QYHKIUH, YETHOW U HEUETHOM
byHK1IMNA, 0OpaTUMOl  (YHKIIMK, B3aUMHO OOpaTHBIX (YHKIUH, OIpeAesieHuss O00JIacTU ONpeNeNICHUs ypaBHEHU
(HEepaBEHCTB), paBHOCUJIbHBIX YpaBHEHUU (HEPaBEHCTB), YPABHEHUI-CIIEICTBUN (HEPABEHCTB-CIICJCTBUI), TOCTOPOHHETO
KOPHS;

dbopMyIUpOBaTH TEOPEMBI O CBOMCTBaX rpaKoB YETHBIX U HEUETHBIX (DYHKIUHI,

HaxOJUTh HauOOJbIEE W HaWMEHbIEEe 3HAUCHUs (PYHKIMM HA MHOXECTBE MO €€ Tpaduky, UcclenoBaTh (PYyHKIIMIO,
3a/laHHYI0 (POpPMYJIIOH, Ha YETHOCTh, CTPOUTH rpauKu PYyHKIUN, UCIIOJIB3YS YETHOCTh MJI HEYETHOCTD;

(opMyIMpOBATH ONPENEIEHNE CTENEHHON (YHKIMM C LEeJIbIM TOKa3aTelieM, ONpelesieHue KOpHS (apu(pMeTHuYecKoro
KOpH$1) N-ii CTENEHH, a TAK)KE TEOPEMbI O €r0 CBOMCTBAX, ONMPEEICHUE CTENIEHH C PALIMOHAJIBHBIM MOKAa3aTeIeM, a TaKKe
TEOPEMBI O €€ CBOMCTBAX;

dbopMynHpoBaTh ONpeiesieHne CTENEHHON (PYHKITUU C TIEIbIM MTOKa3aTelieM;

OMKCHIBATH CBOMCTBA CTEMIEHHON (DYHKIIMH C IIEJIBIM MOKa3aTeIeM, BBIICISIA Clydad Y€THON U HEUETHOM CTETICHH, a TaKKe
HATYpaJIbHOM, HYJIEBOW U LIEJIOW OTPULIATEIILHON CTEICHU;

cTpouTh rpaduku QYHKIMA HA OCHOBE TpaduKa CTEEHHOW (PYHKIIMU C IEJIBIM MOKa3aTeleM; HaXOIUTh HauOOJbIIee U
HAaWMEHBIIIEE 3HAYCHUSI CTETICHHON (DYHKIIMH C TIETBIM IMOKa3aTeIeM Ha TPOMEKYTKE;

dbopmynrpoBaTh onpeneneHrne KOpHs (apuPpMeTHIECKOT0 KOPHS) N-i CTENEeH!, a TAaK)Ke TEOPEMBI O €T0 CBOWCTBAX, BBIICTISIS
Clly4aud KOpHEN YETHOM M HEYETHOM CTETICHU;

pemaTh ypaBHEHHS, CBOJSIIMECS K ypaBHEHHWIO X' = @; BBIMOJHATh TOXKICCTBEHHBIC MPEOOpPa30BaHUS BBIPAKCHUH,
coAepKallMX KOPHHU N-Ml CTENEHW, B YACTHOCTU BBIHOCUTH MHOXHWTENIb M3-TIOJ 3HAKAa KOPHSA N- CTENEHH, BHOCUTH
MHOXXHTEJb O] 3HaK KOpPHSA N-i CTENEeHH, OCBOOOXKIATHCA OT MPPAIMOHATILHOCTU B 3HAMEHATeNe JIpOoOH; OMHUCHIBATH
CBOMCTBA (DYHKITUH, BBIACISIS CIydyad KOPHEW YETHOM U HEUETHON CTETICHHU.

(bopMyIHpOBaTH ONPEIeNIEHNE CTENEHU C PallMOHATIBHBIM MOKa3aTeIeM, a TAK)Ke TEOPEMbI 0 €€ CBOMCTBAX;



BBITIOJTHSITH TOXKECTBEHHBIE TTPEOOPa30BaHMS BRIPAKEHUM, COACPIKAIUX CTETICHH C PAllMOHATIBHBIM MTOKa3aTelIeM;
IPUMEHSTh METO/I PABHOCHIBHBIX MPE0oOpa30BaHMM JUIsl PEIICHHs YpaBHEHUHW M HEPABEHCTB, HAXOJIUTh OOJACTh
ornpe/ereH!s] ypaBHEHUM U HEPABEHCTB;

PUMEHSTh METOJI CICACTBUH JIJIsl PEIICHUs YPaBHEHUN;

peniaTh HepaBeHCTBA METOJIOM UHTEPBAJIOB;

bopMynHpoOBaTH ONPEIeNICHNE paJuaHHON Mephl yria, ONpeleNieHuss KOCHMHYca, CMHYyca, TaHTeHca W KOTaHTeHca yria
MIOBOPOTA, OMPEIEICHUS MEePUOAUYECKON (PYHKIUHU, POPMYIbI CIoKeHUs, GOpMYJIbl MpUBEACHUS, (HOPMYIIbI ABONHBIX
YTJIOB.

HAXOJUTh PaJIMaHHYIO0 MEpY yIJia MO €ro rpajyCcHoi Mepe W TpajyCHyI0 Mepy yria Mo €ro paJuaHHON Mepe; BBIUUCIATH
JUTHHBI YT OKPYKHOCTEH;

BBISICHATh 3HAK 3HAYCHWH TPUTOHOMETPUYECKHUX (PYHKIMH; yIpOIaTh TPUTOHOMETPUYECCKHE BBIPAKCHUS, HCIIOIB3YS
CBOMCTBA YETHOCTU TPUTOHOMETPUUECKUX (DYHKIIMIA;

(dbopMyTupOBaTh OTMpEeNICHUs TEPUOANUECKON PYHKINH, €€ TTIaBHOTO MEPUO/IA;

YOpOIIaTh TPUTOHOMETPUYECKUE BBIPAKCHUS, HCIIOIB3YS CBOWCTBA IMEPUOJUYHOCTH TPUTOHOMETPHUSCKHUX (YHKITHM;
OMKCHIBATH CBOMCTBA TPUTOHOMETPUUECKUX (QYHKITUH;

CTpOoUTh rpaduku QyHKIHMI Ha OCHOBE TpaUKOB YETHIPEX OCHOBHBIX TPUTOHOMETPUUYECKUX (HYHKIIHIA,

peoOpa3oBbIBATH TPUTOHOMETPUUYECKHUE BEIPAKEHUS HA OCHOBE COOTHOIICHUM MEXIY TPUTOHOMETPUUYECKUMHU (DYHKIHSIMU
OJIHOTO U TOTO JK€ apTyMEHTA;

peoOpa3oBbIBATH TPUTOHOMETPUUYECKUE BBIPAXKEHUST Ha OCHOBE (opmyin cioxkenus; Gopmyn mpuBefcHUs, (Hopmyi
JBOMHBIX W TOJOBUHHBIX YIJIOB, (OPMYNI CyMMBI W pa3HOCTH CHHYCOB (KOCHHYCOB), GopMysn mpeoOpa3zoBaHus
MIPOU3BEICHUS TPUTOHOMETPUYECKUX (DYHKIIMHA B CYMMY;

(GopMynupOBaTh OTpeeieHUs  apKKOCHHYCa, apKCHHyca, apKTaHTeHCa, AapKKOTAHIeHCa, CBOMCTBAa  OOpaTHBIX
TPUTOHOMETPUUCCKUX (DYHKITMI, METO] pa3JI0KEHUS Ha MHOKHUTEIIH;

HaXOJIUTh 3HAYCHUS OOPATHBIX TPUTOHOMETPUIECCKUX (PYHKITUH JJI OTACIIBHBIX TaOIMYHBIX 3HAYCHUI apTyMeHTa;
UCTIONB3YS TIOHATHSI aPKKOCHHYCA, apKCHHYCa, apKTaHTeHCa, apKKOTAaHTeHCa, PelIaTh MPOCTEHIe TPUTOHOMETPUIECKUE
ypaBHCHHUS.

(GbopMyIMpOBaTh CBOWCTBA OOPATHBIX TPUTOHOMETPUICCKUX (QYHKITUI;

cTpouTh rpaduku GyHKINUNA Ha OCHOBE TpadMKOB YETHIPEX OCHOBHBIX OOPATHBIX TPUTOHOMETPUUYECKHUX (DYHKITUI; yIPOIIATh
BBIPKEHUSI, COJIEpIKAIIIE OOpaTHBIE TPUTOHOMETpUUYECKHUE (DYHKITUH;

periaTh TPUTOHOMETPUUECKUE YPaBHEHUSI, CBOSIIHUECS K anreOpandecKuM ypaBHEHHIM, B YaCTHOCTH PEIIaTh OJTHOPOIHBIE
TPUTOHOMETPUUYECKHE YPABHEHUS TIEPBOM U BTOPOH CTETICHH, a TAKKE peliaTh TPUTOHOMETPUIECKUE YPABHEHHUS, TPUMEHSIS
METO/I Pa3JIOKEHUSI HA MHOKUTEIH;

pemaTh MPOCTEHIIIEe TPUTOHOMETPUIECKUE HEPABEHCTBA;



dopMynupoBaTh MOHATHE MPOU3BOJHON (YHKIUHU, (PUIUUECKOTO U TEOMETPUYECKOTO CMBICNIa MPOU3BOIHOM;
IPOU3BOAHON  CTENEHH, KOPHS; npaswia  gud¢epeHurpoBanus;  (GOpMyJibl  IPOU3BOAHBIX  BJIEMEHTApPHBIX
(YHKIMI; ypaBHEHHE KacaTeJIbHON K rpaduky (QyHKUMHU; aJrOPUTM COCTaBJICHHUS YPABHEHHs KacaTeJbHOW; MOHSTHE
CTAllMOHAPHBIX, KPUTUUECKUX TOUYEK, TOUEK IKCTPEMYMA;
IPUMEHATH IPOU3BOJHYIO K UCCIEA0BAHNIO (DYHKIUN U OCTPOEHUIO TpauKOB;
KaK UCCJIEN0BATh B MPOCTEHIINX Clydasix QYHKIMHM HAa MOHOTOHHOCTb, HAXOJUTh HAaUOOJIbIIEE U HAMMEHbIIEE 3HAUCHUS
byHKIIMY;
HaXOJUTh UHTEPBaJbl BO3pACTaHUs U yObIBaHUS (PYHKIUI;
CTPOUTH 3CKU3 IpahvKa HENPEPHIBHON (PYHKLINHU, ONPEAEIEHHON HAa OTPE3KE;
HaXOJIUTh CTAllMOHAPHBIEC TOUKH (PYHKIUHU, KPUTHUECKUE TOUKH U TOUKH IKCTPEMYMA;
MIPUMEHSTH TPOU3BOAHYIO K UCCIIEIOBAHUIO (PYHKIMI U TOCTPOEHUIO rpahuKOB;
HAaXOJIUTh HauOOJIbIIEE U HAUMEHbIIEE 3HaUeHUE QYHKINU;
ONEepUPOBATh NOHATUAMU: TOUKA, MPSAMAasi, IJIOCKOCTh B IPOCTPAHCTBE, NapAJJIEIIbHOCTD U IEPIEHAUKYIISIPHOCTh
NPSAMBIX U TUIOCKOCTEM;
pacrno3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPAHHUKOB (IIpU3Ma, MUpaMKia, IPSMOYTOJIbHBIN Mapaienenumnes, Kyo);
n300paxaTh Fr€OMETPUUECKHE (PUTYPBI C TOMOIIbIO YEPTEKHBIX HUHCTPYMEHTOB;
U3BJIEKATh HH(OPMALIKIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaxX, MPEACTABICHHYIO Ha YepTexax;
npuUMeHsITh TeopeMy [Indaropa npu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;
OPUMEHSATD JUIs PEIIeHUs 3a]]a4 reoMeTprueckne (hakThl, €CIIU YCIOBHsI IPUMEHEHMSI 3a/1aHbl B IBHOU (hopMe;
pelaTh 3aja4l Ha HaX0XKJI€HUE T€OMETPUUECKUX BEJIMUMH 10 00pa3laM WIK alropuTMam;
JienaTh MIOCKKUE (BBIHOCHBIE) YEPTEXKHU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM YHUCIIE PUCOBATh BUJ CBEPXY, COOKY,
CTPOUTH CEYEHHUS] MHOTOTPaHHUKOB;
U3BJIEKATh, MHTEPIIPETUPOBATH U MPE0OPa30BbIBATH HHPOPMALIUIO O TEOMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha
yepTekax;
MPUMEHSTh TeOMETpUYECKUEe (DAKTHI JIJIs1 peLIeHUs 3a/1a4, B TOM YMCJIE MPENOIaraoluX HECKOJIbKO 1IaroB pelIeHUs;
OMKCHIBATH B3aMMHOE PACIOJIOKEHUE MPSAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
(bopMynHpoBaTh CBOMCTBA U MPU3HAKU UTYD;
JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKACHMUS;
3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
BJIa/IETh CTAHAAPTHON KIIacCU(pUKAILMEN MPOCTPAHCTBEHHBIX GUTYp (MUpaMU/Ibl, TPU3MbI, TapaslIeIeIHUIIE Ib);
UCIIOJIb30BaTh CBOMCTBA FEOMETPUUECKUX (UTYP JUISl PpEIICHHUs 3a/1a4 MPaAKTUUECKOro XapaKTepa U 3a/1a4 U3 APYyTrux
o0JracTell 3HAHHI;
pelaTh NpocTeiire 3aa4r BBEIEHUEM BEKTOPHOTO Oasuca.



Moayas 3 u MoayJs 4
Yyammuiica Hay4nuTCs:

pemaTh ToKa3zaTelibHbIE YpaBHEHMsI (HEPABEHCTBA), MPOU3BOJUTH PaBHOCWIbHBIC MPEoOpa3OBaHMs MOKAa3aTEIbHBIX
ypaBHEHUM (HEpaBEHCTB); pelllaTh MOKa3aTelIbHbIE YPaBHEHUS (HEPABEHCTBA), CBOJISIIUECS K anreOpandecKuM;

pemath Jorapumuyeckie ypaBHeHUs (HEpaBEHCTBA); MPOU3BOAUTH PABHOCUIIbHBIC TPE0Opa30BaHMUs JIorapu(hMHUUIECKUX
ypaBHEHUI (HEPABEHCTB); peIIaTh JIorapu(pMUUECKUE YpaBHEHUS (HEPABEHCTBA), CBOSIINECS K alre0pandecKum;
pemarh aredpanyeckue ypaBHEHUSI HA MHOKECTBE KOMIUIEKCHBIX YMCEI; IPUMEHATh OCHOBHYIO TEOPEMY alreOphl;
CTPOUTH U UCCIIEI0BATh JOrapu(PMUUYECKYIO U NTOKA3aTEIbHYIO (DYHKIIUY;

pacno3HaBaTh BEPOSTHOCTHBIE HKCIIEPUMEHTHI, OMMCHIBAEMBIE C MOMOUIBIO CXeMbl BepHyN; HaXOAUTh BEPOSITHOCTH
COOBITHS, COCTOSIIIETO B TOM, YTO B cXeMe bepHyiun ycrnexoM 3aBepIInTcs: JaHHOE KOJMYECTBO UCIBITAHUN;
dbopMyIIUpoOBaTh ONpEETICHUS CIyYailHON BETMYMHBI KU MHOKECTBA €€ 3HAUCHUI; U1 CITy4ailHOM BEJTMYMHBI C KOHEUHBIM
MHOKECTBOM 3HAYCHHUI (OpPMYIHpPOBATh OMpEEICHUs paclpeeeHUs] CIy4ailHOW BETUYUHBI U €€ MaTeMaTHYECKOTO
O’KHMJIAHUS; HAXOJUTh MAaTEMATHUECKOE OKUJAHUE CIIyYalHON BEJIMYHMHBI IO €€ PaclpeeICHUI0; UCTIOIb30BaTh BIBOIbI
TEOPUU BEPOSTHOCTEN B 33J]a4axX C MPAKTUYECKUM KU3HEHHBIM COJICPKaHHUEM;

dopMyIHpOBATH OMPEIeTIEHNE COYETaHUS N-2JIEMEHTHOT'O MHOYKECTBA 110 K 371eMEHTOB; UCTIOJb3YsI (hOPMYJIbI: KOJTHMYECTBA
MEPECTAaHOBOK KOHEYHOTO MHOKECTBA, Pa3MEIICHUN N-3JIEMEHTHOTO MHOXECTBa MO K 3JI€eMEHTOB M COYETAaHUU n-
3JIEMEHTHOTO MHOKECTBA 1O k 351eMEHTOB, pelaTh 3a7jaui KOMOMHATOPHOTO XapaKkTepa;

3anuchiBaTh popmyiy onHoma HeroToHa.

HaxoJIUTh 00BbEMBI U TUIOLIAIM MIOBEPXHOCTEN MPOCTEUILINX MHOTOTPAHHUKOB C PUMEHEHUEM (POPMYIT;

pacrno3HaBaTh Tejla BpalleHus: KOHYC, UMIUHAP, chepy U map;

BBIYUCIIATH O0BEMBI U TIJIOIIAM TOBEPXHOCTEHN MPOCTEHIIMX MHOTOIPAaHHUKOB U TEJl BPAIIeHHs C OMOIIbIO (hOpMYJT;
OMepUpPOBaATh MOHITHEM «JIE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBEY;

HaxOJIUTh KOOPJUHATHI BEPIIMH Ky0a U IPsIMOYTOJIbHOTO Mapajljieenunesaa;

HAaXOJUTh IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH;
ITOHUMATh POJIb MATEMATUKH B pa3BUTUU Poccun. B OBCEHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX NIPEIMETOB:
COOTHOCHTH aOCTpaKTHbIE TEOMETPUUECKUE OHATUS U (PAKThI C pealIbHBIMH KU3HEHHBIMH 00ObEKTaMH U CUTYaLUsIMU;
UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpP Ui PEIICHUS 3a]a4 MPAKTHUYECKOIO COJIePIKaHNUS;
COOTHOCHUTb TUIOIIAU TTOBEPXHOCTEH Te OAMHAKOBON (POPMBI U Pa3IMYHOTO pa3Mepa;

OLICHHUBATh (HOPMY MPAaBUILHOTO MHOTOI'PaHHUKA MOCIIE CIUIIOB, CPE30B U T. I (ONpenesTh KOJIUYECTBO BEPILIUH, pédoep

Y TPpaHell MOJIy4YEHHBIX MHOTOIPAHHUKOB).
6. Coep:kanmne y4yeOHOro npeamera

Kparkoe coneprkanue nporpamMmmsl:



Moayas 1

YucioBbie 1 OyKBEHHBIE BbIpaXeHHUs (4 daca).

HaxoxJieHne 3HaueHui 4YMCIOBBIX BBIPAXKEHUMN, HAXO0XJACHHE MPOLIEHTA OT YMCIA, APOOHOW YacTH 4ucia. BeruuciieHue
nporopumii. Jlenenue ¢ 0cTaTkoM, OKpYTJI€HUE YHCENl, IPUMEHEHHE CBOMCTB CTENIEHU. BhIunciaeHne 3HaUCHUN BBIPAKEHUE
1o 3aganHou popmyne. Pemenue 3ananuit u3 EI'D nponuibix ner.

TexkcToBbie 3a1aun (3 yaca)

Pemenne pasnuuHbIX BUIOB 3a/1a4 Ha COCTaBICHUE YPABHEHWM, a TAK)KE€ CUCTEM YPaBHECHHU. 33aJa4d ¢ IPUMEHEHUEM
r€OMETPUYECKON U apUPMETHUECKOIN MPOrpeccrur, SIKOHOMUYECKUE 3aJaUH.

[IpeoOpazoBaHue BbIpaXKEHUI C HPPALMOHAIBHOCTHIO (2 Yaca)

HaxoxeHnue 3HaueHui BBIpAXKEHUH, coAepKaluX KOpeHb. [IpumMeHneHne GpopMyn COKpalieHHOr0 YMHOKEHHUS, CBOMCTB
CTEIICHH.

Pemenue uppanunoHaabHbIX ypaBHEHUHN 1 HEpaBEHCTB (3 vaca)

MeTtoapl pelieHre ypaBHEHHH, cojepamux KopeHb. OTOOp KOpHEH, BBISBICHHE NOCTOPOHHUX KOPHEW, HaXO0XKJIEHUE
00JacTy AOMYCTUMBIX 3HAUEHUH.

HexoTopsle 3anauu mnanumeTpuu (3uaca)

Pemenue 3aau ¢ npuMEHEHUEM OCHOBHBIX TEOPEM U MOHATUH TUIAHUMETPUHU. 3a7a4M, COJAEpKALIME JBa BApHUaHTa OTBETA.
[TpuMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX (POPMYJI K MPEOOpa30BAHUIO BRIpAXKCHHN (2 vaca)

@®opmynel npuBeneHUs. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DopMynbl cioxkeHHs. POpMysibl KpaTHBIX
aprymeHnToB. ®opmyiibl mpeoOpazoBaHUs MPOU3BEICHUS U CyMMbl TpUTOHOMeTprudeckuX (GyHkuui. Hekoropele ToxecTBa
JUTsl OOpAaTHBIX TPUTOHOMETPUIECKUX (QYHKITUH.

Mopyab 2

[TpuMeHeHHe OCHOBHBIX TPUTOHOMETPHUYECKUX (OPMYJI K MPEOOpa30BaHUIO BeIpaXKeHHH (4 vaca)

@opmynel npuBeneHUs. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DopMynbl cioxkeHus. POpMysibl KpaTHBIX
aprymeHnToB. @opmyiibl mpeodpa3oBaHus NPOU3BEACHUS U CYMMbI TPUTOHOMETpUYECKUX PyHKIUN. HekoTopbie ToxkaecTBa
JUTsl OOpPATHBIX TPUTOHOMETPUYECKUX (QYHKIIUM.

Peluienne TpuroHoMeTpuyeCcKUX ypaBHeHUH (6 4acoB)

MeTtoapl pelieHni TPUroHOMETpUYeCKuX ypaBHeHHH. Crioco0bl 0TOOpa KOPHEHN B TPUTOHOMETPUIECKUX YPABHEHHUSIX.
[IpousBoaHas GyHKIMH, €€ TEOMETPUUECKU 1 PU3ndecKkuii cMbIci (3 yaca)

Onpenenenue Mpon3BoHON. ['eomeTpudeckuii 1 GU3MIECKHU CMBICH MPOU3BOAHON. TexHuka audpepeHImpoBaHus



4. TlpumeHeHue TPOU3BOAHON MPHU UccaeaoBaHNM GyHKINHU (3 "aca).
UccnenoBanne QyHKIMM HA MOHOTOHHOCTh. MeTO/ABI OTHICKAHWS HAMOOJBIIEr0 W HAMMEHBIIEr0 3Ha4YeHU (YHKIIUU.
UccnenoBanue pyHKIMU HA BBIMYKJIOCTh U BOTHYTOCTb.

5. 3auer (1yac).

Monyas 3

1. Tloka3aTenbHbIC ypaBHeHHS (2 yaca)
[TokazarenbHble ypaBHEHUS: OJHOPOJHBLIE MOKA3aTEIIbHbIC YPABHEHUS, YPABHEHHMsI, CBOJSIIMECS K KBAJIPATHBIM WJIH K
pallMOHAJIbHBIM YPaBHEHMSM BBICIIMX CTENECHEW; HECTaHJApPTHBIC MOKa3aTeJbHbIE YpAaBHEHUS. YPaBHEHUS, pellacMble
rpa@u4IecKuM METOIOM.

2. OCHOBHBIC THITbI U METO/IbI PEIICHHUS TIOKa3aTeIbHBIX HEPAaBEHCTB(2 yaca)
IToka3arenbHbIE HEPABEHCTBA: OJIHOPOIHBIC ITOKA3aTEIIbHBIE HEPABEHCTBA; HEPABEHCTBA, CBOASAIIMEC K KBAAPATHBIM WIIH
K pallMOHAJIbHBIM HEPABEHCTBAM BBICIIUX CTEIIEHEW; HECTaHIapTHhIE NTOKa3aTeIbHbIE HEpaBeHCTBA. HepaBeHCTBa,
peniaeMble rpauyecKuM METOOM.

3. Jlorapudm u ero coiicTBa(2 yaca)
CgoiictBa norapudmos. [IpumeHeHne cBOUCTB jiorapuMoB pu NpeoOpa30BaHUU BhIpaKEHUMN, COACPKAIIUX Jorapudm.

4. OCHOBHBIC TUITBI U METOJIbI PEIICHUS JTIOrapu(PMUUICCKUX ypaBHeHHH (2uaca)
Oco0eHHOCTH peleHus JIorapupMuueckux ypaBHeHH. 3aMeHa epeMEHHOM B Jorapu(pMUYecKux ypaBHeHUsAX. Pemienue
norapu(MHUUECKNX HEPABEHCTB C IMEPEMEHHBIM OCHOBaHHWEM. MeTon panmoHanu3anuu. PereHue norapudMudecKux
YpaBHEHUI MOBBIIIEHHOTO YPOBHS CI0KHOCTH

5. Mertoapl perieHus jorapuMUIeckux HepaBeHCTB(3 yaca)
OcobeHHocTy perieHus JorapupMUIecKUX HEPaBEHCTB. 3aMeHa IEPEMEHHOM B JIorapu(MUIECKUX HEpaBEHCTBaX. Perenue
Jorapu(MUUECKUX HEPABEHCTB C MEPEMEHHBIM OCHOBaHMEM. MeTona panuoHanuzanuu. Pemienue morapupMuueckux
HEPABEHCTB MOBBIIIEHHOTO YPOBHS CIIOKHOCTH

6. DaeMeHTHl KOMOMHATOPUKH U TCOPUH BEPOSATHOCTH (24aca)
3amauu, coaeprkaliuie dJieMeHTbl kKomOuHatopuku. CoueTaHue, pa3MelleHue u nepemenienue. Kimaccuueckoe onpeaeneHue
BEPOSITHOCTHU. T€OpEMBI CIIOKEHNUS U YMHOKEHUE BeposTHOCTEN. Teopema baieca. Popmyna bepryuim.

7. Tlpumepsl 3a/1a4 He MPUMEHEHUE 00beMOB(2 yaca).
O06beM nmapasienenunesaa, npsaMoi mpusMel. O0beM NMUpaMuAbl. Y cEUeHHAs THpaMu/ia.

8. Ilpumepsl perieHns 3a1a4 ¢ TelaMu BpareHus1(2 Jaca)

Konyc. Humnnp. [lap. O6weM konyca, murHapa mapa. [nomans 60K0BO# MOBEPXHOCTH IMIIMHIIpA, KOHYCa U I1apa.

Moayas 4



1. TlpakTuKyMm IO pelieHuIo 3a1a4d crepeomerpun u3 EI'3(8 gacos)
3anaum u3 EI'D Ha nocTtpoenue cedueHnii. HaxokaeHue yrioB Mexy INIOCKOCTAMH, MEXIY MPSAMOM U IUNIOCKOCTBIO.
3aauM Ha HAX0XKJIEHUE KOMIIOHEHTOB OObEMHBIX TEJL.

2. MeToap! penieHns SJKOHOMUUECKUX 3a/1a4(4 yaca)
3a1auy Ha KpeAUTHI. 3a/1a4d Ha [IOCTPOCHUE MATEMATUYECKOM MOJENN. DKOHOMUYECKUE 33/1a4i Ha IPUMECHECHUE
IPOU3BOAHON U MOCTPOEHUE (PYHKIMM IO YCIOBUIO 3a/1a4H.

3. Pemenue 3aganuii ¢ mapamerpamu(4 yaca)
AHanuTU4eCcKuii METO/1 pELICHUs] YPAaBHEHHI, HEPABEHCTB U CUCTEM YpaBHEHUH ¢ mapaMmerpaMu. [ paduueckuii MeToq
pelIeHNs YPaBHEHUM, HEPABEHCTB U CUCTEM YPAaBHEHUM.

4. 3auet(]l yac)

7. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJIMETA «MartemMaTuKa J1JIsl BCexX»

Mopyab Tema KoanuecTBO 4acoB
1
UncnoBbie 1 OyKBEHHBIC BHIPAKECHHUSI 4
TexkcToBbIe 3agaun 3
[IpeobpazoBaHue BEIPAKEHUN C UPPALMOHAIBHOCTHIO 2
Penienne nppalMOHAJIBHBIX YPABHEHNUN U HEPABEHCTB 3
HekoTopble 3a/1auu MJIaHUMETPUH 3
[IpumeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (HOPMYIT K TPeoOpa30BaHUIO 2
BBIPAKCHUU
NTOI'O 17
MoayJb Tema KosmnuecTBo yacos
2
[IpumeHeHrne OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYIT K TpeoOpa3oBaHUIO 4
BBIPAKCHUN
PenieHre TpUroHOMETPUYECKUX YPABHEHUN U HEPABEHCTB 6
[TpousBoaHas GyHKIINU, €€ TEOMETPUIECKUN U (DU3UYECKUN CMBICI 3
[Tpumenenne npor3BOIHON IPH UCCIIEOBAaHUN QYHKITUN 3
3auer 1
NTOI'O 17
Monyanb Tema KoandecTBO 4acoB
3




ITokazaTenbHbIC YPAaBHEHHUS

OCHOBHBIE THIIBI U METO/IbI PEIICHHS TOKA3aTEIbHBIX HEPABEHCTB
Jlorapudwm u ero cpoiicTpa

OCHOBHBIE TUIIBI U METO/JIbI PEIICHUS JOrapu(PMUIECKUX ypaBHEHUN
Metopps! penieHust Jiorapu(MUUECKUX HEPABEHCTB

DneMeHThl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTHU

[Tpumepsl 3a/1a4 HE NPUMEHEHHE 00HEMOB

[IpuMeps! penieHus 3a1a4 ¢ TeJIaMH BPAILICHUS

NININWINININIDN

NTOI'O 17
Mopyab Tema KoanuecTBO 4acoB
4
[IpakTUKyM IO pemeHuto 3anad crepeomerpun u3 EI'D 8
MeTozp! peleHnst 3KOHOMUYECKHX 3a7a4 4
Pemenue 3amanuii ¢ mapamerpaMu 4
3ayer 1
Htoro 17

8. Cucrema olleHKH 00pa30BaTeJbHbIX 10CTHKEHHI

Ornenka y4eOHBIX AOCTIIKEHUN OOYyYaromuXcs MPOU3BOAMUTCS C YYETOM ICNICH MpEeABApPUTEIIBHOTO, TEKYIETo, ATAIHOTO M
UTOTOBOTO TMEJAaroru4eckoro KouTpoJs no [Iporpamme yaeOHOTO (371eKTUBHOTO) Kypca «30paHHbIe BOIPOCHl MATEMATHUKI

Ouenka TpebGoBanus
3a4TEHO 5 Yyamuiicss mpoAeMOHCTPUPOBANI CO3HATEIBHOE U OTBETCTBEHHOE OTHOIIICHUE,
(oTiMYHO) COIMPOBOXKIAFOIIIECECS SIPKO BBIPAKEHHBIM HHTEPECOM K YUCHHIO;

YYaIIUICA OCBOMJI TEOPETHYECKHI MaTepuan Kypca, MOJy4Yus HAaBBIKM B €rO
MIPUMEHEHUH NIPU PELICHUN KOHKPETHBIX 33/1a4;
B paboTe HaJ WHIUMBUIYAIbHBIMUA JIOMAlIHUMHU 33JaHUSMHU  ydallluics
POJIEMOHCTPUPOBAJT YMEHHUS pad0TaTh CaMOCTOSITENIbHO, TBOPUYECKH.
Juts mosrydyeHus BBICOKOW OLCHKHM YYalllMMCS JOJDKEH I0Ka3aThb HE TOJBKO
3HaHWE TEOPUHU U BIIaJieHHe HA0OPOM CTaHAAPTHBIX METO/IOB, HO U U3BECTHYIO
CO000pa3UTEIbHOCTh, MATEMATUYECKYIO KYJIBTYPY

4 Yyanmiics 0CBOMII UAEU U METOABI JAHHOTO Kypca B TaKOM CTENEHU, YTO MOT
(xopouio) CIPABIATHCS CO CTAaHAAPTHBIMHU 3aJaHUSAMH; BBINOJHUI JOMAIHUAE 3aJaHUs
npWwIeKHO (0€3 TPOSBICHHUS] TBOPYECKUX CIIOCOOHOCTEH); HAOIIOIAINChH




OMMpCACIICHHBIC ITIOJIOKUTCIBHBIC PE3YNIbTAaThbl, CBUACTCILCTBYIOIIHC 00
HHTCIJICKTYAJIbHOM POCTC KM O BO3PACTAHHUH 06IHI/IX YMGHHﬁ yqameroc:.

(HEyIOBJIETBOPUTEIIHHO)

3 Yyamuiicss ocBomI Hanbosee MPOCThIC UICH U METOMABI Kypca, YTO TI03BOJIUIIO
(YAOBIETBOPUTENHHO) | €My JOCTATOYHO YCIICIIHO BBITIOJHATH MPOCTHIC 3aaHMSI.
HE 3a4TCHO 2 He ycBOGHO M HE pPacKphITO OCHOBHOE COAEp)KaHWE Y4eOHOro Marepuana;

3HAYUTENIbHAS WM OCHOBHAs YacTh MPOTPAMMHOTO0 MarTepHaja B Ipeenax
MOCTABJICHHBIX BOMPOCOB HE OCBOCHA M HE TOHATA;, CJIa00 CPOPMUPOBAHBI
3HAHUS IS YCIICITHOTO MPUMEHEHHUS K PEIMICHUI0 KOHKPETHBIX BOIPOCOB U
3a/1a4 1o 00pasiy.

2004,

9. Onucanne MaTePUAJIBLHO-TEXHHUYECKOT0 o0ecnedeHnst
VY4yeOHUKH B ITeUaTHOM U 3JIEKTPOHHOU (hopme:
1) Kuura st yuurens. M3ydenune reometpun B 10-11 knaccax. ABropel: C.M. CaaksH, B.®. byty3os. — M.: IIpocBenieHue,

2) AnreOpa u Hayana aHanuza. {unaktudyeckue matepuaisl s 10-11 kimaccoB. ABropsl: M.U.111a6ynun, M.B.TkaueBa u
npyrue. M: Muemosuna, 2006.
3) AnreOpa u Hauana ananu3za 10-11 kimaccel. CaMocTosITeNIbHBIE M KOHTPOJIbHBIE padoThl. ABTOpHI: A.I1.EpioBa,
B.B.I'onmo6opoarsko. M: Uinekca, 2005.
4) N3yueHue CI0KHBIX TeM Kypca alareopsl B CpeAHei mkoje: Y4eOHO — MeTOuYeCcKrne MaTepralibl o MareMaTuke. — M.
Nnekca, CraBponons: CepBuciikoia, 2006.
5) Konecuukosa C. 1. Matemaruka. Pemienue cinoxHbix 3aa4 EAMHOTO rocy1apcTBEHHOr0 3K3aMeHa. — M.: Aiipuc-nipecc,

2005.

6) Tematuueckue Tecthl. MaTtematuka. EI'3-2022, 2023. 10-11 xnaccwl/ [log penakiueit @. @. JIbicenko. — Poctos-Ha-Jlony:

Jlernon, 2022.

9) TectoBble KOHTPOJIBHBIC 3aJaHU 110 anredpe u Havanam ananuza. / [lox penakmumeii E. A. Cemenko. — Kpacnonap:
«ITpocsemenue — FOr», 2005.
HNudopmanust 06 HCHOJIB3yeMbIX TEXHOJIOTHUSIX M METOAAX 00yUeHHUsl.

OcHoBHast popma opraHuzaiy 00pa3oBaTeILHOTO MPOIIecca — KIIACCHO-YPOYHas CUCTEMA.
[IpenycmarpuBaeTcsi IpUMEHEHUE CIEAYIOMNX TEXHOJIOTUI 00yUYeHUS:

- TPaIUIIMOHHAS KJIACCHO-YpOYHas

- UTPOBBIE TEXHOJIOTHH

- BJIEMEHTHI MPOOIEMHOT0 O0yUEHUs

- TEXHOJIOTHH YpOBHEBOH nuddepeHmanm
- 3JI0pOBBECOEPETAIOINE TEXHOIOTUN




- UKT
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