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MNOACHUTEJIbBHAA 3AIINCKA
PaGouas mporpamma mo yuebHomy kypcy "Anredpa” mist oOyuaronuxes 9 kiaccoB pa3padboraHa

Ha ocHoBe denepaqbHOrO TOCYJAPCTBEHHOTO OOpa30BaTENBHOTO CTaHAapTa OCHOBHOTO OOIIEro
o0pa3oBaHus C YIETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABSIBISAEMbIX K MaTEMaTHYECKOMY
00pa3oBaHUIO, U TPATUIHNNA POCCUHCKOTO 00pa30BaHMs, KOTOPHIE 00ECIIEUNBAIOT OBJIA/ICHHE KIFOUEBBIMU
KOMIICTCHOUAMU, COCTABIAIOIMIUMHA OCHOBY JJI1 HEIIPEPBIBHOT'O O6pa3OBaHI/I$I H CaMOpa3BUTHUA, a TAKIKE
L[EJIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO U II03HABATEIbHOIO pa3BUTHs oOywatomuxcsa. B
nporpaMmMe YUYTCHbBI HJCH W I10JIOKCHUA KOHIICHIII/II/I Pa3BUTHA MATCMATHUYCCKOI'O O6pa3OBaHI/Iﬂ B
Poccwuiickoit ®enepanuu. B amoxy nudpoBoii Tpancopmarum Bcex chep 4eIIoBEUSCKOM NeATEITBHOCTH
HEBO3MOXKHO CTaTb OOpa3OBaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0Oe3 0a30BOH MaTeMaTH4eCKOM
IIOATOTOBKH. Vke B IKOJIE MaTeMaTHKa CIIY)KUT OIIOPHBIM HPECAMETOM IJId HU3YUYCHUS CMECKHBIX
JUCIHUIIIIMH, a II0CJIE€ HIKOJIbI peaHBHOﬁ HGO6XOI[I/IMOCTBIO CTaAaHOBUTCA HCIIPCPBIBHOC 06pa303aHMe, qTo
TpeOyeT MOJHOLIEHHOM 0a30B0# 00111e00pa30BaTEIbHOM MOATOTOBKH, B TOM YHCJIE U MATEMATUUECKOH.

HEJIN U3YYEHUS YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sIBIsSIETCS OJJTHUM U3 OTIOPHBIX KyPCOB OCHOBHOM IIIKOJIBI: OHA 00€CTIeYBaeT U3yuyeHUE JPYTrUx
JMCIUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TaK U TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIS
MPOJIOJKEHUsT 00pa3oBaHHA W B TIOBCEJHEBHOM Ku3HU. Pa3zButue y oOydaromuxcs Hay4dHbIX
MIPE/ICTAaBICHUM O MPOUCXOXKACHUU M CYIIHOCTH ainreOpanyeckux abCcTpakuui, crocol0e OTpaXeHHs
MaTeMaTHYeCKOW HAyKOW SIBICHWW M TIPOIECCOB B TMPHUPOJE W OOIIECTBE, POJIM MaTEeMaTHYECKOTO
MOJENUPOBAaHUS B HAyYHOM IIO3HAHMM W B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHHIO HAYyYHOTO
MHUPOBO33PEHUS U KAYeCTB MBIIUICHHS, HEOOXOAUMBIX [JIs aJalTalid B COBPEMEHHOM LH(PPOBOM
obmectBe. M3ydyeHune anreOpbl eCTECTBEHHBIM 00pa3oM OOECIeUMBAET pa3BUTHE YMEHHUS HAOIIOIaTh,
CpaBHMBaTh, HAaxOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH
apryMEeHTHPOBAHHO 0OOCHOBBIBATH CBOU JICUCTBUS U BBIBOIbL, POPMYIHPOBATH YTBEpkKAeHUsI. OCBOCHUE
Kypca anreOpbl oOecreyrBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHHUS OOYYalOIIUXCS: OHU MCIOJB3YIOT
NeyKTUBHbIE W WHJYKTHBHBIE PACCyXICHHs, OOOOLIEHME W KOHKpPETU3alUlo, abCTparupoBaHUE U
anasiornto. O0ydeHue anredpe npeanosgaraeT 3HAYUTENbHBIA 00bEM CaMOCTOSITENILHOW JesTebHOCTU
oOyyarouuxcs, IO3TOMY CaMOCTOSTEIbHOE pEUIeHHE 3aJad EeCTECTBEHHBIM 00pa3oM sBIsieTCs
peaynzanuei 1esTeIbHOCTHOTO IPUHLIKIIA O0yYeHUSI.

B ctpykType mporpaMmsl yueOHOTO Kypca «Anredpay OCHOBHOM MIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJIep’KaTeIbHO-METOIUYECKHE JIMHUU: «Yucaa M BBIUMCICHHS»; «AJreOpanveckue BbIPAKEHUS;
«YpaBHeHUSI U HepaBeHCTBay; «DyHkuum». Kaxgas w3 3THX coAepiKaTeabHO-METOIUYECKUX JTUHUMN
pa3BHBaeTCs HAa MPOTSHKEHUHM TPEX JIET M3Yy4eHHUsS Kypca, €CTECTBEHHBIM OOpa3oM IMeperuieTasich U
B3aUMOJICHCTBYS C OPYTMMH €ro JIMHUSMH. B Xone wu3ydeHuss Kypca OOydaroUIUMCSl MPUXOTUTCS
JIOTUYECKH PpaCCyXJaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBI s3BIK. B  cB3M ¢ 3TUM
11€J1ec000pa3HO BKIIOYHUTH B MPOrpPaMMy HEKOTOPbIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE
pas3zensl MaTeMaTHYecKOoro oOpa3oBaHUS M CHOCOOCTBYIOILIME OBJIAJCHHIO OOYYarOIIMMHUCS OCHOB
YHHUBEPCAJIBHOI'O MAaTEMAaTHYECKOTO s3bIKa. TakuM 00pazoM, MOKHO yTBEPXkAaTh, UYTO COJIEpKATEIbHOMN
U CTPYKTYPHOI 0COOEHHOCTBIO Kypca «Anredpay SBISETCS €ro HHTErPUPOBAHHBIN XapakTep.

Copmepxannie nTUHUM «Ynciaa W BBIYHCICHUS» CIY)KHT OCHOBOW Ui JAJbHEUIIEr0 H3ydeHUS
MaTeMAaTUKH, CHOCOOCTBYET PA3BUTHIO Yy OOYYAIOUIUXCS JOTMYECKOTO MBIIIICHHUS, (HOPMUPOBAHUIO
YMEHHUSI TOJIH30BAThCS aNTOPUTMAMHU, a TAKKe MPUOOPETEHUIO PAKTUUECKUX HABBIKOB, HEOOXOAUMBIX
JUTsl IOBCEAHEBHOM *KU3HU. Pa3BuTHE MOHATHS O YKCIIe B OCHOBHOM IIIKOJIE CBSI3aHO C PallMOHATIBLHBIMH U



UppalMOHATLHBIMU YHCIIaMU, (OPMUPOBAHUEM TIPEJICTABICHUHN O JEHCTBUTEIFHOM YHCIe. 3aBepIIeHue
OCBOCHHS YHCIIOBOW JJMHUH OTHECEHO K CTapIIeMy 3BEHY 0011ero oopa3oBaHusl.

Conepxanue JABYyX aireOpanyecKux JUHUH — «AnredpanyecKkue BBIPAXECHUS» U «YpaBHEHHUS U
HEPaBEHCTBAa» CMOCOOCTBYeT (OPMHUPOBAHWIO Yy OOydYalOIIMXCS MaTeMaTHYEeCKOro —armapara,
HE0O0XOAMMOTO JUTSI PEIICHUS 3a7]ad MAaTeMaTHKH, CMEXHBIX TIPEJMETOB M MPAKTHKO-OPUEHTHPOBAHHBIX
3a1a4. B ocHOBHON 1miKkoJie y4eOHBIM MaTepuan IPYNIUPYETCs BOKPYI PallMOHAJIbHBIX BBIPAKEHUM.
AnreOpa IeMOHCTPUPYET 3HAUEHHE MaTEMAaTUKU KaK S3bIKa JUIs TIOCTPOCHUSI MAaTEMAaTHIECKUX MOJIeNeH,
ONMCAHUS IPOLIECCOB M SABJIEHUH peardbHOro Mupa. B 3amaum oOydeHus anreOpe BXOJAT Takke
JanbHeWIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOAMMOTO, B YaCTHOCTH, JJIsI OCBOCHUS
Kypca HWHGOPMAaTUKHM, M OBJAJEHUE HaBbIKaMU JIeAYKTHUBHBIX paccyxiaeHuil. IlpeoOpazoBanue
CUMBOJIbHBIX ()OPM BHOCHUT CBOW crienu(uUueckuii BKJIaJ B pa3BUTHE BOOOPaKEHUsI, CIOCOOHOCTEHN K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Conepxanue QyHKIIMOHATBLHO-TPA(QUUECKON JTUHUM HALlEJICHO HA OJy4eHHE HIKOJIbHUKAMH 3HaHUN O
(GYHKIMSAX KaK BaKHEHIIeH MaTeMaTUUeCKON MOJENH JUIsl OMUCAHMs U MCCIIeI0BaHUs Pa3HO 0Opa3HbIX
MIPOLIECCOB U SIBJICHUH B MpuUpoje U obiiecTBe. M3yueHune 3Toro Marepuasia crocoOCTBYeT pa3BUTHIO Y
oOyyaroluuxcs  yMEHMsS ~ HCIOJIb30BaTh  Pa3IMYHbIE  BBIpAa3UTEIbHBIE  CpPEACTBA  S3bIKA
MaTeMaTHUKU — CJIOBECHbIE, CHMBOJMYECKHE, Tpaduyeckue, BHOCUT BKJIal B (OpMUPOBaHUE
MIpe/ICTaBICHUI O POJIM MAaTEMAaTHKHU B Pa3BUTHU LUBUIU3ALUU U KYJIbTYPBbI.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

CornacHo ydyeOHOMY IUIaHY B 9 Kjacce M3ydaeTcs y4yeOHBIM Kypc «Asrebpa». Y4eOHbIN IaH Ha
n3ydeHue anreopsl B 9 kiraccax oTBOIUT 3 yaeOHBIX yaca B Henenro, 102 y4eOHbIX Jyaca B TOJ1.

COJAEPKAHHUE YYEBHOI'O KYPCA "AJI'EBPA"

YucJa ¥ BbIYHCTIEHUA

JleiicTBUTEIbHBIC YHCTIA.

PanmionanbHbIe 4HMCIa, WppalMOHAIBHBIC YWCIA, KOHEYHBIE M OCCKOHEYHBIC NECATUYHBIC IPOOH.
MHOXECTBO JCUCTBUTEIBHBIX YHCEII; JEHCTBUTEIbHBIC YHCIa KaK OCCKOHEYHBIC JCCATUYHBIC TPOOH.
B3anmMHO 0HO3HAYHOE COOTBETCTBUE MEXKIY MHOYKECTBOM JICUCTBUTEIBHBIX YHUCEI U KOOPJIMHATHOMU
MPSIMOM.

CpaBHEHHE ICUCTBUTENBHBIX YUCEI, apU(PMETHUECKUE NCHCTBUS C ICHCTBUTEILHBIMU YUCIIAMH.

N3mepenust, npuOInKeHus, OIICHKH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHUpE.

[TpubmmkE€HHOE 3HAUEHUE BEIWYMHBI, TOUYHOCTh NpuOmmkenus. Okpyrienue uucen. [lpuxkuaka u
OLIEHKA PE3YJIbTATOB BBIUMCICHUM.

Peanu3auus BocnuTaTebHOro norenuuana: ypok Hudpsl, ypoxu «IIpoexkropum»

YpaBHeHHS M HEPABEHCTBA

YpaBHEHHUs C OJHOW ITIEPEMEHHOM.

JIuneliHoe ypaBHeHMe. PenieHue ypaBHEHWH, CBOIAIIMXCS K JIMHEHHBIM. KBagpaTHoe ypaBHEHUeE.
Pemrenne ypaBHeHUH, CBOIAIMXCS K KBagpaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl perreHus
ypaBHEHUH TpeTheil M ueTBEPTOM CTeNmeHel pas3nokeHneM Ha MHoXHUTenH. Pemenne apoGHO-
panMoHaIbHBIX YpaBHEHUH. PellieHre TeKCTOBBIX 3a/1a4 anredpanyeckiuM METOJIOM.

Cucrempl ypaBHEHUI.



VYpaBHeHHE C IByMsl IIEpeMEHHBIMU U ero rpaduk. Permenue cucreM AByX JTMHEHHBIX YpaBHEHUH
JIBYMs IEpeMEHHBIMU. PeleHne cucrem AByX YpaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOpOIi cTenenu. [ paduueckas HHTEpIIpeTaus CUCTEMbl YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3aj1a4 aNreOpanvdeckuM CIocoOOM.

HepasencrBa

HUucnoBble HEpABEHCTBA M WX CBOWCTBA. PellleHME JTMHEWHBIX HEPABEHCTB C OJHOW MNEPEMEHHOM.
Pemrenue cucrem nuHeHHBIX HEPABEHCTB C OJIHOM nepemenHoi. KBagparueie HepaBeHcTBa. [ paduueckas
MHTEpIIPETALU HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Peanu3anus BocnuTaTeIbHOr0 NoTeHnMaaa: ypok Lludpsel, ypoku «IIpoekropun»

DYyHKUNHU

KBanparuunas ¢ynkuus, e€ rpaduk u cBoiicta. [lapabona, koopauHaTHl BEPIIUHBI 1apadoIbl, OCh
CUMMETpPUHU NapaboJIbL.
Tpadukn byrxmmit: y = kx, y=kx +b, y=k/x. Y=Vx, y=x*. y = | x | u ux cBoiicraa.
Peasmzanus BocnuTaTeIbHOTO MOTEHIUAIA: YPOK LUDpEL, ypoku «I[Ipoekropum»

YucioBble MOCJIAET0BATEIbHOCTH

Omnpenenenre U cocoObl 3ajaHKsI YUCIIOBBIX MOCIIEI0BATEIbHOCTE.

[ToHsiTHE YMCIIOBOI MOCIIEIOBATEILHOCTH. 3aJaHKe TIOCIEA0BATEIbHOCTH PEKYPPEHTHON hopMyoii 1
dhopmyoit N-ro useHa.

Apudmernueckas u reoMeTpuuecKas Mporpeccuu.

ApubmMernueckass W reoMeTpuyeckas mporpeccuu. Dopmyssl N-TO uieHa apuMETUUECKOU W
reOMETPUUYECKON POrpeCcCrii, CyMMbI MIEPBBIX N YIEHOB.

N3obpaxenune 4jaeHOB apu(PMETHUECKON U T€OMETPUUECKOM MPOTrPECCHil TOYKaMH Ha KOOPAMHATHOM
IJTOCKOCTH. JIMHEHHBIN U SKCIOHEHIHAIBHBIN pOCT. CJI0KHBIE TPOLECHTHI.

Peau3anusi BOCIUTATEILHOI0 MOTeHIMaNa: ypoku «l[Ipoextopum»

CraTncTUKa U BEPOSITHOCTH

TabnuuHoe u rpaduyeckoe MpeACTaBICHUE AAHHBIX, CTOJOYAThIE M KPYrOBbIE AMArPaMMBI,
rpaduky, TpUMEHEHHWE auarpaMM M TpadUKOB IJis ONUCAHUS 3aBUCUMOCTEH peajbHBIX BEIUYUH,
u3BieueHne uHbopManuu u3 TadnMi, auarpamMM U rpapukoB. OmnucaTelbHbIE CTATUCTUYECKHE
MOKa3aTeay YHUCIOBBIX HAOOpPOB: cpelaHee apupMeTHYECcKOe, Mmeduara, HauOoJiblliee U HaNUMEHbIIee
3HaueHUs. Mephl pacceuBaHUsl: pa3Max, OUCHepCUs U CIaHOapmHoe OMKIOHEeHUe.

CnyyaitHas W3MEHYMBOCTb. V3MEHUMBOCTH TMpU U3MEpeHUsX. Pewarowue npasuna.
3axonomepHOCMU 8 USMEHUUBBIX BETUUUHAX.

Peasn3auus BocnuTaTeIbHOTO MOTEHIUANA: YPOK «BoB B 1iudpax», ypoku «IIpoekropum»

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

OcBoeHue yueOHOro Kypca «AJreOpb» J0JKHO 0OecrieyuBaTh JOCTHKEHHE HAa YPOBHE OCHOBHOTO
oOrmiero o0pa3oBaHMsl CIEAYIOIIUX JUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa3oBaTeIbHbIX
pe3ynbTaToB:

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE Pe3yabTaThl OCBOEHUS MPOrpPaMMBbl y4eOHOTO Kypca «Airedpay XapaKTepH3yroTCs:

IIarpunoTnyeckoe BOCIMTAHUE:

MIPOSIBJICHUEM HHTEpeca K IPOLUIOMY M HACTOSIIEMY POCCHUHCKOM MAaTeMaTHUKH, LEHHOCTHBIM
OTHOILIEHUEM K JOCTHIKEHUSAM POCCUHCKMX MAaTEMAaTHKOB U POCCHMCKOM MAaTEMaTHYECKOM IIKOJIBI, K
MCIOJIb30BAHUIO 3TUX JOCTIXKEHUH B IPYrUX HaAyKax U MPUKIAJHBIX cepax.

I'paiknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpaKIaHUHA U PEaTU3alliu €T0 MPaB, MPEACTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS  PA3NIMYHBIX CTPYKTYp, SIBJICHUW, TPOIEAYP
IpaXkJIaHCKOTO 00IIecTBa (BBIOOPHI, OMIPOCH U TP.); TOTOBHOCTBIO K OOCYKACHUIO 3TUYECKUX MPOOIeM,
CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JOCTIKCHUN HAYKH, OCO3HAHHEM BaXHOCTH MOpPalib- HO-
ATUYECKUX MPUHIIUATIOB B JICATEIHLHOCTH YIEHOTO.

TpynoBoe BociuTanue:

YCTAaHOBKOW HAa AaKTHBHOE Yy4YacTHE B PEIICHHH MPAKTHYCCKUX 33/1ad MaTeMaTHYeCKOU
HAIPaBJIICHHOCTH, 0CO3HAHUEM BKHOCTH MAaTEMaTHYCCKOro 0Opa3oBaHUs Ha MPOTSHKCHUU BCEH KU3HU
JUTSL YCTICTTHOM MPO(eCCHOHANBHON IEATEeIPHOCTH M PA3BUTHEM HEOOXOMMBIX YMCHHIA,

OCO3HAHHBIM BBIOOPOM W TIOCTPOCHUEM HHJIUBHUyaTbHOW TPACKTOPUH OOpA30BaHUS U >KU3HECHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEHH.

JcTeTH4YeCKoe BOCIIUTAHUE!

CIIOCOOHOCTBIO K SMOIIMOHAITBHOMY M 3CTETHYECKOMY BOCTIPUSATHIO MATEMATHICCKIX 0OBEKTOB, 3a/1ad,
pENICHU, PACCYKICHHI;, YMCHHUIO BUICTh MAaTEMAaTHICCKIEC 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT O MO3HAHMS:

OpHEHTAINCH B JIEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJIbI U OOIIEeCTBA, TOHUMAaHUEM MaTeMaTHICCKON HaAyKH Kak
cdepbl YeT0BEYeCKOH JAeITeILHOCTH, ITAMOB e€ Pa3BUTHS U 3HAYMMOCTH JIJIS Pa3BUTHS [IMBHIIN3AIINY;

OBJIAJICHUEM SI3BIKOM MaTEMaTHKH U MAaTEeMaTHIECKOW KYJIbTYpO# KaK CPEeJICTBOM IO3HAHUS MUPA,

OBJIQJICHUEM IPOCTECUIITIMH HABBIKAMHU UCCIICIOBATEIILCKOH JIeITECIHHOCTH.

duznyeckoe BocnUTaHHE, (OPMHPOBAHHE KYJIbTYPbl 3/I0POBbSI M IMOIHOHAJIBLHOIO
0s1aronosiy4us:

TOTOBHOCTBIO MPHUMEHSITh MaTeMaTHUECKHE 3HAHUS B MHTEpecax CBOETO 3JI0POBbS, BEICHUS 3JJ0POBOTO
oOpasza Xu3HM (370POBOC THUTaHWE, COATAHCHPOBAHHBIA PEKUM 3aHATAW WM OTHbIXa, pETyJspHas
(u3uvecKas akTHBHOCTB);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIieKcry, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa
JPYroro 4yeioBeka.

JKO0JIOTHYECKOe BOCIIUTAHUE:

OpHEHTAllMel Ha MpUMEHEeHNe MaTeMaTUYeCKUX 3HAHUM Ui pelleHus 3a7ad B 001acTH COXPaHHOCTH
OKpY)Karolllel cpeapl, IJIaHUPOBAHUS IOCTYNKOB M OLIGHKM HX BO3MOXKHBIX IOCIEICTBUN IS
OKpY’KaIoIllel Cpe/ibl;

OCO3HAHHEM TJI00ATBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIEM U IyTel UX PEIICHHUS.

JInyHOCTHBIE pe3y/bTaThl, 00eceYUBAIOIINE ATANTANUI0 00YYAIOLIErocsi K M3MeHSIIOIHMCS
YCJOBHSIM COLUAIbHON U MIPUPOIHOM Cpebl:

e TOTOBHOCTBIO K JICMCTBHSIM B YCIOBHUSX HEOMPEIEIEHHOCTH, MOBBILICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
J0JIeH, MpUOOpeTaTh B COBMECTHOM €ATEILHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMbITA
ApYTuX;

e HEOOXOAMMOCTHIO B ((OPMUPOBAHUU HOBBIX 3HAHHIA, B TOM yucie (GOpMyIUpPOBATh UJEH, TOHITHS,
TUNOTE3bI 00 00BbEKTaX U SBJICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATh JACPHUIIUTHI
cOOCTBEHHBIX 3HAaHUI 1 KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

e  CIMOCOOHOCTHIO 0CO3HABATH CTPECCOBYIO CUTYAIINUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPHUHUMAEMbIE PEIICHHS U JeHCTBUS,
(dbopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIe pe3ylnbTaThl OCBOCHHUS IPOTPaMMBbl Y4eOHOTO Kypca «Anredpay XapakTepu3yrTCs
OBJIAJICHUEM YHUBEPCATbHLIMU NOZHABAM EJIbHBIMU OCliCMBUIMU,

VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OeliCMEUAMU U
VHUBEPCANbHBIMU PEYSIAMUGHBIMU OeliCEUAMU.

1) Vuusepcanvuvie noznasamenvuule oeticmsus — obecneuusarom  opmuposanue  6a306blx
KOCHUMUBHLIX Npoyeccog obyuarowuxca (0ceoeHue Memooo8 NOSHAHUA OKPYHCAIOWe20 Mupa;
npuUMeHeHue 102U4eCKUX, UCCIe008ameNbCKUX Onepayull, yMeHul pabomams ¢ uHghopmayuetr).



ba3oBble joruyeckue a1ecTBus:

BBISIBJIATH M XapaKTepU30BaTh CyIIECTBEHHbIC IPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, OHATHH,

OTHOIIEHUH MEXY MOHATHAMHE; (POPMYITUPOBATH ONPEICICHUS MTOHATHIA; yCTAaHABINBATh

CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKAIIMH, OCHOBAHUS JJIs1 0000LICHHUS U CPAaBHEHUS, KPUTEPUU

IIPOBOJMMOTO aHAJIM3a;

BOCIIPUHUMATh, GOPMYIUPOBATH U NPe0OPa30BbIBATh CYKJIEHUS: YTBEPAUTEIbHbIE U OTPULIATENIbHBIE,

€IMHUYHbBIE, YACTHBIE U OOLIUE; YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHU B (paKTax, TaHHBIX,

HAOJIOICHUSAX U YTBEPKACHUSX; IPEUIaraTh KPUTEPUHN JJIS BBISIBIICHHS 3aKOHOMEPHOCTEH U

IIPOTUBOPEUNI;

JIeNIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U UHyKTUBHBIX

YMO3aKJII0YEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3bupath J0Ka3aTeNIbCTBA MAaTEMATHUECKUX YTBEPKIACHHUH (IIpsIMbIE U OT IPOTHUBHOTO), TPOBOIUTH

CaMOCTOSITEJIbHO HECIIOKHBIE I0Ka3aTeIbCTBA MaTEMaTHUECKUX (PaKTOB, BBICTPAUBATh

apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

BbIOMpATh cI0co0 peleHust yaueOHo# 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PELLIEHUS, BHIOMPATh

HauboJee MoAX0AAIUN C YUETOM CAaMOCTOSITENILHO BbIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibcKkue 1elCTBUA:

HCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKII HHCTPYMEHT MO3HAHUS; POPMYIUPOBATH BOIIPOCHI,

¢bukcupymolre IpoTUBOPEUHE, MPoOIeMy, CAMOCTOATEIbHO YCTaHABINBATh HICKOMOE U IaHHOE,

(¢bopMHpOBaTh TUNIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIINIO, MHEHUE;

MIPOBOJUTH [0 CAMOCTOSITENILHO COCTABJIEHHOMY IJIaHY HECJIOKHBIM SKCIIEPUMEHT, HEOO0IbIIOE

HCCIIEIOBAHUE 110 YCTAHOBJIEHNIO OCOOEHHOCTEN MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH

00BEKTOB MEX Ty COOOiA;

CaMOCTOSITENILHO (POPMYITHPOBATH 000OIIECHUS U BHIBOBI M0 Pe3yIbTaTaM MPOBEIEHHOTO

HaOJI0ICHU S, KCCIIE0BAHUS, OLICHUBATDH JJOCTOBEPHOCTD MOIYUYEHHBIX PE3yIbTaTOB, BEIBOJIOB U

000011eHMI;

MIPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MIPOLIECCA, & TAKKE BBIBUTATh IPEAIIOIOKEHUS O €r0

Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTH U U30BITOYHOCTH MHPOPMALMH, JTAaHHBIX, HEOOXOIUMBIX JJISl PEIICHUS

3a/1auu;

BBIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX

BUJIOB ¥ (POPM IpeICTaBICHUS;

BbIOMpaTh (OpMy IpeacTaBICHH HHPOPMAIIMHU U WUTIOCTPUPOBATH PelIaeMble 3a]]a4ul CXEMaMU,

JararpaMmamu, HHOU rpadukoil 1 uX KOMOMHALIMSIMU;

OIICHUBATh HAAEKHOCTh HMH(POPMALIMH IO KPUTEPHSIM, MTPEIOKEHHBIM YUUTEIIEM WU

c(OpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

2) Vuueepcanvivie KOMMYHUKAMUBHBLE OCUCMEUsL 00eCne usarom cQhopmuposaHHoCmb COYUAIbHBIX
HABbIKO8 00YUaAIOUWUXCAL.

Oo0menne:

BOCIPUHHUMATh M (POPMYIMPOBATh CYX/IEHUS B COOTBETCTBUHU C YCIOBHUIMM U LIETSIMH OOIICHNUS;

SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh

MOSICHEHMSI 110 XOAY PELICHMS 3aa4i, KOMMEHTHPOBATh ITOJIyYE€HHBIH pE3yIIbTaT;

B X07ie 00CYX/IeHHs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXAaeMOU TEMBI, TPOOIEMBI, peraeMon

3aJ1a4M, BHICKA3bIBAaTh UJICH, HALICJIEHHBIE HA TIOUCK PEIICHHUS; COMOCTAaBIIATh CBOU CYXACHHUS C

CYXJICHUSIMH JJPYTUX YYaCTHUKOB JAMAIOra, OOHAPYKHUBATh pa3Myue U CXOJCTBO MO3MULUMN; B

KOPpEKTHOH (opme (hopMyIUpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

MIPEICTABIIATh PE3YJIbTAThl PEIICHU 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BAHNS, IIPOEKTA;

CaMOCTOSITEJILHO BBIOMPATh (hopMaT BBICTYIUICHHUS C YUETOM 3a]au IMpe3eHTalMi 1 0COOCHHOCTEH

ayJIUTOpUHU.

Cotpyannuecrso:



MMOHUMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUIYAILHON PaOOTHI MPU PEIICHUN

y4eOHBIX MAaTEMaTUYECKIX 3a]1a4,

MIPUHUMATH [1eJIhb COBMECTHOW JeSATEILHOCTH, TUTAHUPOBATH OPraHU3aI[NI0 COBMECTHOM pabOTHI,

pacmpenensTh BUIbI paboT, TOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YIbTaT PaboThl; 00001IaTh

MHEHHS HECKOJILKUX JIIOJICH;

y4acTBOBATh B TPYIIIOBEIX (hopMax paObOThI (00CYKICHHS, 0OMEH MHCHUSMHU, MO3TOBBIC IITYPMBI U

ap.);

BBITIOJTHATH CBOIO YaCTh Pa0OThI U KOOPIAUHUPOBATH CBOU JACUCTBHS C APYTUMHU WICHAMHU KOMAaH]IBI;

OIICHUBATh KAYECTBO CBOETO BKJIAa B OOMIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM

Y9aCTHUKAMH B3aUMOICHCTBUSL.

3) Vuusepcanvuvie pecyniamugnsie oeticmsus 0becneuusaron opmuposane CMbiCi08blX YCMAaHOBOK
U HCUBHEHHBIX HABLIKOG TUYHOCHU.

Camoopranu3anusi:

CaMOCTOSITEILHO COCTaBJIATh TUTAH, AJITOPUTM PEIICHUs 3a/a4 (MM €ro 4acTh), BRIOUpaATh Crocod
pelIeHus ¢ YY6TOM HMEIONIUXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH W
KOPPEKTHPOBATh BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOU MH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh CITIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS IPOIIECcCa U pe3ysibTaTa PerieHus

MaTeMaTUYEeCKOM 3a/1a4H;

MIPEIBHJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH TP PEIICHUN 33]Ia4H, BHOCUTH KOPPEKTHBHI B

JEeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAICHHBIX OIMOOK, BBISBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa ACITCILHOCTH ITOCTABJICHHOM [IEIH B YCIOBHUSAM, OOBSICHSTH

MIPUYHHBI TIOCTHKEHUS WIIA HEJOCTIKCHHUS TEJTH, HaXOUTh OIIHOKY, TaBaTh OIICHKY

MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

OcBoeHnne y4ueOHOTO Kypca «Anredpa» 9 kimacc HOMKHO 0OeCreurBaTh JOCTHIKCHHE CIETYIONTUX
MpeIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:

Yucsa v BIYUCTIEHUS

CpaBHUBaTh U YHOPSAIOUNBATH PAllMOHANIbHBIE U UPPAIlMOHATIbHbIEC YHCTIA.

Boinonnsate apudmernyeckue AeHCTBUS C pallMOHAIbHBIMU YHCIIAMHU, COYETast yCTHBIE U MHCbMEHHBIE
MPUEMBI, BBITIOJIHSTH BHIYUCICHUS C UPPALUOHATLHBIMH YHCIIAMU.

Haxonuth 3HaueHus CTENeHel ¢ LENbIMHU MMOKa3aTeIsIMU M KOPHEH; BBIYUCIAT 3HAYCHHS YMCIOBBIX
BBIPAKCHUM.

OxkpyriaTh JCMCTBUTENbHBIE YMCIA, BBIMOJHATH MPUKHUAKY pe3ylbTaTa BBIYUCICHUN, OLEHKY
YHCIIOBBIX BBIPAXKCHUIA.

YpaBHeHHsI 1 HEPaBEHCTBA

Pemats nuHeliHbIe ¥ KBaJIpaTHBIC YPaBHEHUsI, ypaBHEHUS, CBOAAIINECS K HUM, [IPOCTEHIINEe IpOOHO-
paloHaIbHbIe ypaBHEHUSI.

Pemath cuctemsl ABYX IMHEHHBIX ypaBHEHUH C ABYMS MEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHEHUH, B
KOTOPBIX OJIHO YpaBHEHUE HE SIBISETCS TUHEHHBIM.

Pemath TekcTOBBIE 3aMauM anreOpanyecKuM CHOCOOOM € MOMOIIBIO COCTABICHUS ypaBHEHHS WU
CUCTEMBI JABYX YPaBHEHHU C IByMS MePEMEHHBIMHU.

[IpoBoauTh mMpocCTEHIMEe WCCIENOBaHMS YpPAaBHEHUW U CHCTEM YpaBHEHM, B TOM 4YHCIE C
MpUMEHEHHEeM TpaduyecKuX MpeACcTaBlIeHUN (yCTaHaBIMBaTh, MUMEET JIM ypaBHEHUE WU CHCTEMaA
ypaBHEHUH peIleHus], €CITU UMEET, TO CKOJIBKO, U Tp.).

Pematpr nuHeliHble HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pelIeHHE HEPaBEHCTB Ha
YHCIIOBOM MPSAMOIA, 3aMMCHIBaTh PEIICHUE C TIOMOIIbI0 CHMBOJIOB.

Pemarp cucTeMBbl JHHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIONIME KBaJIPaTHOE
HEPaBEHCTBO; M300paKaTh pPEIIeHNEe CUCTEMbl HEPAaBEHCTB HA YMCIIOBOM MPSIMOM, 3alHUCHIBAaTh PEIICHUE
C TIOMOIIIbIO CHUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA NP PEIICHUH PA3IMYHBIX 33/1a4.

DyHKUUH



Pacnio3naBate (QyHKIMHM W3y4eHHBIX BHJOB. IloKa3piBaTh CXEMAaTHYECKH pAacIloJIOKEHHE Ha
KOOPAMHATHOM IJIOCKOCTH TPaHKOB

dymkumii Buga: y = kx, y = kx + b, y = k/x, y=a x> + bx + c ¢, y = x%, y=\x, y = | x I B 3aBHCHMOCTH OT
3Ha4eHUH K03()(PUIIMEHTOB;0MUCHIBATH CBOMCTBA (DYHKIIMH.

CtpouTth 1 n300pakaTh CXeMaTHYECKHU rpa(uKy KBaIpaTUIHBIX

(byHKIMH, ONUCHIBATh CBOMCTBA KBAJPATHUHBIX (DYHKIHIA 1O UX TpadHuKaMm.

Pacnio3naBate kBagpaTHuHyO QYHKIHIO 110 (GOpMYIIe, TPUBOAUTH PUMEPHI KBAIPATUIHBIX (QYHKITUI
U3 peaJbHOM KU3HU, (PU3UKH, TEOMETPHH.
ApudmMernyeckasi H reoMeTpUYecKasi MPOrpeccuu

Pacnio3naBate apupMeTHIECKYIO B T€OMETPUIECKYIO IPOTPECCHH MTPH Pa3HBIX CIOCO0aX 3aaaHusl.

BBINOJIHATE BEIYMCIICHUS C UCTIOIB30BaHUEM (POPMYIT N-TO WieHa apuPMETHIECKOI U TEOMETPHUYECKON
MIPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WIEHHI MOCIeI0BATEILHOCTH TOYKAMH Ha KOOPAWHATHOM MJIOCKOCTH.

Pemrate 3amaum, CBsI3aHHBIE C YUCIIOBBIMH TIOCIIEIOBATEIBHOCTSAMH, B TOM YHCIIE 3a/1a91 U3 PeabHOM
KU3HU (C UCIOJIb30BAHUEM KaJIbKYIATOPA, IUPPOBBIX TEXHOJIOTHA).

TemaTnueckoe NJAHNPOBAHHE
9 kjaacce

Ne | Pazpen KosmuecTBo JJeKTpOHHbBIE (HU]POBHIE)
n\ 4acoB o0pa3oBaTeJibHbIE pecypchl

BCEro K.p.

1 3 0 https://resh.edu.ru,

Yucna u BLIYHCTCHHS http://class-fizik.ru/367-07class.html,
http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
£921-11dc-95ff-0800200c9a66/

2 48 4 https://resh.edu.ru,

YpaBHeHHsl U HepaBeHCTBA http://class-fizik.ru/367-07class.html,
http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
£921-11dc-95ff-0800200c9a66/

3 19 1 https://resh.edu.ru,

DyHKuun http://class-fizik.ru/367-07class.html,
http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
£921-11dc-95ff-0800200c9a66/

4 17 1 https://resh.edu.ru,

Apupmerndeckas u http://class-fizik.ru/367-07class.html,
reoMeTrpuveckasi nporpeccuun http://sch00|-
collection.edu.ru/catalog/rubr/4dc8092d-
£921-11dc-95ff-0800200c9a66/

6 1 https://resh.edu.ru,
http://class-fizik.ru/367-07class.html,
http://school-
collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-0800200c9a66/

CrarucTuka u BECPOATHOCTD

8 1 https://resh.edu.ru,
http://class-fizik.ru/367-07class.html,
http://school-

Hrorosoe nosropenue




collection.edu.ru/catalog/rubr/4dc8092d-
£921-11dc-95ff-0800200c9a66/
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