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INOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma no yaeObHomy Kypey "Anredpa" mist o0ydaromuxcs 7 KJIaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO rocyIapcTBEHHOTO 00pa30BaTEIBFHOTO CTaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHUs ¢ YUETOM
¥ COBPEMEHHBIX MUPOBBIX TPEOOBAHHMN, IPEABIBISIEMBIX K MATEMAaTHUECKOMY 00pa30BaHMIO, M TPAIUIIHIA
POCCHIICKOTO 00pa3oBaHMsI, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KITFOYEBHIMU KOMIIETCHIIUSIMH,
COCTABJISIFOIIIUME OCHOBY JUTSI HETIPEPHIBHOTO 00pa30BaHMS M CAMOPA3BHUTHS, a TAKXKE IIEIIOCTHOCTh
OOMIEKYTBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIIEHOTO Pa3BUTHS 00ydaromuxcs. B mporpamMe yuTeHbI niaen
u noyioxkeHus: KoHnenuuu pa3BuTus MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
nndpoBoit TpaHchopManuu Bcex chep 4eIoBeUeCKOM NeATeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B IIKOJIE MaTeMaTHKa CIIYKHUT
OTIOPHBIM IIPEIMETOM JUIS U3YUYEHHSI CMEKHBIX JUCLUIUIMH, a TIOCJe IKOJIbI pealbHOW HE00X0UMOCThIO
CTaHOBUTCSI HETIPEPBIBHOE 00pa30BaHUE, UTO TPeOYET MOTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEILHOM
MOJTOTOBKH, B TOM YHCII€ U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOSHUH, YNTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUI€ TaOIUII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3ydeHus MaTeMaTHKHU B apCceHaN MPUEMOB U METOJIOB MBIIIIICHUS YeTIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS UHAYKIUS U ASTyKIUs, 0000IIeHIE U KOHKPETH3AIlHs, aHaTIN3 U
CUHTE3, K1accuuKamms u cucTeMaTu3aius, abctparupoBanue 1 ananorusi. OObEKTh MaTEMaTHIECKIX
YMO3aKIIOYCHHIA, TPABHIIIA UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUIA,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Benyias poib NpuHaANe)KUT MaTEMATHKE U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "AJI'EBPA"

Anrebpa sBIsSETCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00€CIIeYNBACT U3YUCHUE IPYTHX
JUCLHUIUIMH, KaK €CTeCTBEHHOHAYYHOT'0, TaK ¥ TYMaHUTAPHOT'O IIMKJIOB, €€ OCBOCHUE HEOOXOUMO JIJIst
IPOI0JDKEHHs 00pa30BaHus U B IOBCEAHEBHOM *U3HU. Pa3BuTHe y 00y4aromuxcsi HAy4HbIX IpeACTaBICHUI
0 MIPOUCXOKICHNUHU U CYIIHOCTH aJredpandeckux adCTpakIHii, Criocode OTpakeHUs] MaTeMaTUYeCKON HayKOM
SIBJICHU U TIPOLIECCOB B TIPUPOE U OOIIECTBE, POJIM MATEMAaTHUECKOTO MOJICIMPOBAHUS B HAYyYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAUECTB MBIIUICHUS,
HEOOXOIMMBIX JUIS aJaNTallii B COBPEMEHHOM LM poBoM ol1iecTBe. M3ydeHne anreGpbl eCTeCTBEHHBIM
o0pa3oM obecrieynBaeT pa3BUTHE YMEHHS HAOII0AaTh, CPAaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO 0O0OCHOBBIBATH CBOM JICHCTBUS U BHIBOJIBI,
dbopmynmrpoBath yrBepkacHUsA. OcBOCHHE Kypca anreOpbl 00ecnednBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHS
00y4aromuXxcsi: OHU UCTIOIB3YIOT ASTYKTUBHBIE U HHIYKTHBHBIE pacCyKIeHUs, 0000IIeHe U
KOHKpPETHU3aII0, abcTparupoBanue u anaitoruto. Odydenue aaredpe npearnogaraeT 3SHAYUTEIbHBIN 00bEM
CaMOCTOSITEIIbHOM JAESATETBHOCTH 00YUYaIOIINXCS, TOITOMY CaMOCTOSATEIBHOE PEIICHHE 3314 €CTECTBEHHBIM
00pa3oM sIBIISIETCS pean3alneil AesITeIbHOCTHOTO IPUHIMIIA 00yUeHUs.

B crpykrype nporpamMmsl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIbl OCHOBHOE MECTO 3aHUMAIOT
COJIePKATEIHHO-METOINUYECKUE JINHUH: «HUCIa ¥ BEIUUCIICHUSY; «ANTeOpandecKre BhIPaKEHIS;
«YpaBHEHUS U HEpaBEHCTBaY; « DyHKIMM». Kaxknas u3 3TUX coaepKaTeaIbHO-METOINISCKUX JTMHUN
pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET H3YyUSHHS Kypca, €CTECTBEHHBIM 00pa30M MeperuieTasch U
B3aWMOJICHCTBYS C IPYTUMH €T0 JIMHUSAMU. B X071 n3ydenus Kkypca 00ydaronmMest IPUXOAUTCS JIOTHIECKA
paccykaaThb, UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3THM 11erecoo0pa3Ho BKITIOYHTH B
pOTpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIIIE BCE OCHOBHBIEC Pa3/Ieiibl MATEMaTHYECKOTO
00pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yUYalOIIMMUCS OCHOB YHUBEPCAIBHOI'O MaTEMaTHYECKOTO
s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, UTO COJEPIKATEILHON U CTPYKTYPHOM 0COOCHHOCTBIO Kypca
«Anredpay SBISIETCS €r0 HHTETPUPOBAHHBINA XapaKkTep.

Coneprxanue THHAN «YHWCITa M BBIYACICHUSD CITY)KUT OCHOBOH JUTSI TATbHEHIIIETO H3YYCHUST MATEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS JIOTHYECKOTO MBIIICHHS, (POPMUPOBAHUIO YMEHUS TIOJTH30BATHCS
JITOPUTMaMHU, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEAHEBHON )KU3HU.
Pa3BuTHe MOHATHS O YKCiIe B OCHOBHOM HIKOJIE CBS3aHO C PallMOHAIbHBIMU U UPPALIMOHAIBHBIMU YHCIaMH,
(hopMHUpPOBaHUEM MPECTABICHUN O TEUCTBUTEIBHOM YHUCIIE. 3aBEPIICHUE OCBOCHHS YUCIIOBOM JIMHUH
OTHECEHO K CTapIleMy 3BeHY 0011ero 00pa3oBaHus.

ConeprkaHne IByX alireOpandecKux JUHUN — «AnreOpandeckue BhIpaXXEHUS» U « Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO y OOYUYAIOIIMXCS MaTEMAaTHUECKOTO anrmapara, Heo0X0uMOTo
JUTSL pEIICHU 3a]1a4 MaTeMaTUKH, CMEKHBIX ITPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
HIKOJIe YYeOHBIN MaTepual rpynIupyeTcsi BOKPYT pallMOHANbHBIX BhIpaKeHU. AnreOpa 1eMOHCTPUPYET
3HaYeHHE MAaTEMAaTUKU KaK SI3bIKa JIJIs1 TOCTPOSHUSI MaTeMaTUYECKUX MOJeleH, ONMCaHus MPOIIECCOB U
ABIIEHUH peajbHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT Takke AalibHEHIIee pa3BUTHE
IITOPUTMHYECKOTO MBIIUICHHSI, HEOOXOJUMOT0, B YACTHOCTH, JUIsl OCBOCHUSI Kypca MH(POPMATUKH, U
OBJIaJICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanne CUMBOIBHBIX ()OPM BHOCHUT CBOM



CHGL[I/IQ)I/I‘IGCKI/II‘/'I BKJIaZ B pa3BUTHUC B006pa)KeHI/I$I, CIIOCOOHOCTEN K MaTeMaTUICCKOMY TBOPUCCTBY.

Coz[epx(aHI/Ie (I)YHKHHOHaHLHO-Fpa(I)quCKOﬁ JIMHUU HALICJICHO Ha MOJIYUYCHUEC IKOJIbHUKaAMHU 3HaHUM O
(bYHKI_[I/IHX KaK Ba)KHEUIIIe MaTeMaTHYSCKOM MOJIEIH JJIs OIUCAaHUA U UCCIIeI0OBaHHUS pa3Ho O6pa3HLIX
mponeccoB u SIBIICHUI B npupoac u O6IJ.[CCTBC. I/I3yquI/Ie 9TOro Marepuaa CHOCO6CTByeT Pa3BUTHIO Y
06yqafoumxc51 YMCHUA UCTI0JIB30BATH PA3JIMYHBIC BBIPASUTCIIBHBIC CPCACTBA A3bIKA MATCMATUKU —
CJIOBCCHBIC, CHUMBOJIMYCCKHC, rpa(bnquKHe, BHOCHUT BKJIaJd B (I)OpMI/IpOBaHI/IC HpeZ[CTaBHCHI/Iﬁ 0 poJi
MAaTEMAaTUKHU B Pa3BUTUN HUBUJIIN3AlIUA U KYJIBTYPBL.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CornacHo yueOHOMY IUIaHy B 7 KJlacce U3ydaeTcs yueOHbI Kypce «Anredpa», KOTOPbIii BKIOYAET
CJIEJYIOIIEe OCHOBHBIE pa3/ielibl cofepxkanus: «Uucnaa u BEIYUCICHUS», «AJIreOpandecKre BEIPaKEHU,
«YpaBHEHHUS U HEPABEHCTBAY, « DYHKUMW». YUeOHBIH IJIaH Ha U3ydeHHUE aareOpsl B 7 Kiaccax OTBOJUT 3

y4eOHbIX 4yaca B Henento, 102 yyeOHBIX yaca B TOJ.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucaa ¥ BLIYUCTIEHUS

PanmonanbHble yncIa.

Jpobu 0ObIKHOBEHHBIE U IECATUYHbIE, IIEPEX0] OT OJHOU (hopmbl 3anucu podelt k Apyroil. [lonsTue
paloHaIbHOIO YKCIIa, 3aIIUCh, CPABHEHUE, YIOPSAIOUYMBAHUE PALMOHATBHBIX Yuced. ApupMeTHIECKHe
JENCTBUS C pallMOHaJIbHBIMU YKciiaMu. Pemienue 3aa4d u3 peaabHOM NPaKTUKU HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTeIeM: ONpeieleHne, IpeoOpa3oBaHne BbIpaKEHH Ha OCHOBE
omnpezeNeHus, 3anuch 0onbuX yucel. [IponeHTsl, 3anuch NPOIIEHTOB B BUJE IpoOU U IpoOH B BUIE
IPOLIEHTOB. Tpy OCHOBHBIE 3a/1a4X Ha IPOLIEHTHI, PELICHHUE 3ajad U3 PealbHON MPAKTUKU.

IIpuMeHeHe NpU3HAKOB AE€IMMOCTH, PA3I0KEHUE HA MHOKUTEIIN HaTypallbHbIX uncell. PeanbHble
3aBUCUMOCTH, B TOM YHCIIE IpsAMasi 1 00paTHas MPONOPLUOHATBHOCTH.

AJsiredOpanyeckue BbIpasKeHMsI

[TepemenHble, YNCIOBOE 3HAUEHUE BBIPAXKEHHS C IEpeMEeHHOM. J{omycTuMBble 3HaUE€HUS TIEPEMEHHBIX.
[IpencraBieHue 3aBUCIMOCTH MEX]Ty BETMYMHAMHU B BUJIe hopMyIibl. Beraucinenus no gopmynam.
[Ipeobpa3oBanre OYKBEHHBIX BHIPDAKEHUHN, TOKIECTBEHHO PAaBHbIE BbIPAXKEHUS, MPaBUiIa npeoOpa3zoBaHus
CYMM U IIPOU3BEICHUH, MMpaBUjIa PaCKPBITUS CKOOOK U MPUBEICHUS MOIOOHBIX CIaraeMbiX.

CBoiicTBa CTENEHU C HATYPaAJIbHBIM IOKa3aTeNeM.

Opnownensl 1 MHOTOWIeHBI. CTeneHs MHOTOWIeHa. C0)KeHHe, BHIYUTaHNEe, YMHO)KEHHE MHOTOUJICHOB.
DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMBI U KBaJpat pazHocTu. Dopmyra pa3HOCTH KBaJApaTOB.
Pa3noskeHrne MHOTOUJICHOB HA MHOKUTEIIH.

YpaBHenust

VYpaBHeHHe, KOpEHb YPaBHEHUS, [TpaBUiIa IpeoOpa3oBaHUs ypaBHEHUS, PABHOCUIBHOCTb
ypaBHeHUU. JIMHEHOE ypaBHEHUE C OJHOM NIEPEMEHHOM, YHCIIO KOPHEW JIMNHENHOTO YPAaBHEHUS, PELLICHUE
JUHENHBIX ypaBHeHUH. CoCTaBlIeHHE ypaBHEHUH 110 YCIOBUIO 3aa4l. PernieHre TEKCTOBBIX 3a1a4 ¢
MOMOIIBIO ypaBHEeHUH. JIuHelHoe ypaBHEHHE C IByMsI TEpeMEHHBIMU U ero rpaduk. Cuctema AByx
JMHEWHBIX YPaBHEHUH ¢ IByMs IepeMEeHHBIMU. PelieHne cucreM ypaBHEHUI criocoO0M MOICTaHOBKH.
IIpuMepsl perieHus TEKCTOBBIX 3a7a4 ¢ IOMOILBI CUCTEM YPaBHEHUH.

Koopaunatel u rpaduxku. @Pynkuun

Koopannata Touku Ha npsiMoii. YncinoBele NpoMeXyTKU. PaccTosiHre MeXIy ABYMS TOUKaMU
KoopanHaTHOH npsimoit. [IpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abciucca U opiuHaTa TOYKH
Ha KOOpAHHATHOHU 1tockocTH. [Tpumeps! rpadukos, 3ananHbix Gopmynamu. UteHrne rpaduKoB peanbHbIX
3aBucumocteil. [lonstue pynkmuu. I'padux Gynkuun. CpoiictBa pyHkuuii. JInneitnas ¢pynkuus, e€ rpadux.

I'padux Gynkuun y= IxI. I'paduueckoe pernieHre IMHEHHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX YPaBHEHUH.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoeHnune yueOHOro Kypca «ANredpb» T0KHO 00€CTIeunBaTh TOCTHKEHUE HA YPOBHE OCHOBHOTO OOIIIETO
06p330BaHI/I$[ CICAYIOUX JUIYHOCTHBIX, MCTAIIPEAMCTHBLIX U MMPECAMCETHBIX O6p330BaT€J'IBHI)IX PE3YJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE PE3yJIbTATHl OCBOCHHS MIPOTPaMMbI y4€OHOTO Kypca «ANredpa» XapaKTepu3yrTCs:

IIaTproTHyeckoe BOCIMTAHUE:

MPOSIBJICHUEM WHTEpEca K MPOLIIIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3TUX
JOCTHKEHHH B IPYTUX HayKaxX U NPUKIIATHBIX cepax.

I'pasknaHckoe U TyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEHN TpaklaHuHA U peaIi3allii €ro Mpas, MPeICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABICHUH, POLIETYP IPakAaHCKOTO
obmecTBa (BBIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTHIO K 00CYXICHHUIO dTHYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHUHM HayKH, OCO3HAHUEM BaKHOCTH MOpPalib- HO-dTHUECKUX
MPUHIIUIIOB B ACSTEILHOCTU YUYEHOTO.

TpynoBoe BocniuTaHuE:

YCTaHOBKOM Ha aKTUBHOE yYacCTHUE B PEUICHUH MPAKTUUYECKHUX 3a]a4 MaTeMaTHUYEeCKON HampaBJIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTHYECKOT0 00pa30BaHMs Ha MPOTSHKEHUH BCEU KU3HU JJISl yCIIEITHON
npodeccuoHaNbHOM NeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHUsl U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKIX 00BEKTOB, 3a/1a4,
pEelIeHUH, pacCyKICHHUI; YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B MICKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIINEH B NEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIEeCTBa, TOHUMaHUEM MaTeMaTUYECKOM HayKu Kak
cepbl 4enoBeUYeCKO! AeSITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKU U MAaTEeMaTUYECKOU KyJIbTYPOU KaK CPEACTBOM MO3HAHUS MHPA;

OBJIaJICHUEM MPOCTEUIITUIMH HaBBIKAMH HCCIIEIOBATEICKON AESITETbHOCTH.

du3znyeckoe BOCNUTaAHUE, (POPMUPOBAHNE KYJIbTYPbI 310POBbS M SMOIUOHAJBHOTO0 0J1IArONOJIY M

TOTOBHOCTBIO MPUMEHITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbsI, BEICHHS 3JOPOBOTO
o0pa3a )X13HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U OTABIXA, PETYIsApHas pu3ndecKas
aAKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hICKCHU, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO ke MpaBa
JIPYroro 4eyioBeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAIINEH Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTH
OKPY’KaIoIIeH cpe/ibl, MJIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
cpebl;

OCO3HAHMEM TJI00ATFHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM H ITyTel UX PELICHuUS.

JInuHOCTHBIE pe3y/bTaThl, 00ecTeYUBAIOIINE AJANTANUIO 00YYAKIIErocsl K M3MEeHA UM
YCJOBHAIM COUMATBHOM M MPUPOJAHOM Cpeabl:

— TOTOBHOCTBIO K HeﬁCTBHHM B YCIIOBHAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIBHOCTD, B TOM YHUCJIC YMCHUC YUUTBHCA Y APYTUX J'IIO,I[CI\/'I,
HpI/IO6peTaTL B COBMECTHOH JIeSITETLHOCTH HOBBIS 3HAHUA, HABBIKH 1 KOMIICTCHIIUA U3 OIIbITA APYTHUX;

— H606XOI[I/IMOCTBIO B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHUCJIC (pOpMy.]'II/IpOBaTB nacu, mOHATHA,
TUIIOTE3bI 00 00BEKTAX U SABJICHUSAX, B TOM YUCJIC paHCC HC U3BCCTHLIX, OCO3HABATH I[G(I)I/II_II/ITBI
COOCTBEHHBIX 3HAHHUM M KOMHCTCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATEH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUs U ASUCTBUS, (HOpMyTUpOBaTH
U OLEHUBATh PUCKU U MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpenmeTHble pe3yIbTaThl OCBOSHUS IPOrpaMMBbl yueOHOT0 Kypca « Airedpa» XapakTepusyroTcs

OBJIAJICHUEM YHUBEPCATIbHbIMU RO3HA6AME/IbHbBIMU ()edcmeu}mu, YHUBEPCAIbHBIMU KOMMYHUKAMUBGHbBIMU

OelicmeusAMU U YHUBEPCANbHLIMU PEYIAMUSGHBIMU OeLiCNEUAMU.

1) Vuusepcanvuvie noznasamensnuie oeticmaus obecneyusarom gopmuposanue 6a308biX KOCHUMUBHBIX

npoyeccoes o6yqai0u;uxc;z (OCGO@HM@ Memooo8 NO3HAHUS OKpYyatcarnomweco mupa, npumeHerue 102u4eCcKux,

uccuedosamenbCKux onepayuil, ymenull pabomams ¢ ungopmayueii).

Ba3oBble Jjornueckue neiicTBUA:

— BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHYECKIUX OOBEKTOB, MTOHITHH,
OTHOIIECHUN MEXY HOHATHAMHE; (HOPMYITUPOBATH ONPEIEICHUS TOHATHIA; yCTaHABINBAThH
CYUIECTBEHHBIN MPU3HAK KITaCCU(PUKAIINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPHU
IIPOBOAMMOIO aHAJIN3A;

— BOCIPUHUMATh, OPMYJIUPOBATH U NPe0OPa30BIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U

OTpULATCIIBHBIC, CINHUYHBIC, YACTHBIC U 06IlII/Ie; YCJIOBHBIC,

— BBIABJIATh MATCMATHYCCKUC 3AKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHUBOPECUN B (1)aKTaX, JaHHBIX,
Ha6J'II021€HI/I${X N YTBCPXKACHHUAX, MPEATIAraTb KpUTCPUHN JIS1 BBIABIICHUA SaKOHOMepHOCTeﬁ u

MIPOTUBOPEUUI;

— JACJIaTb BBIBOJbLI C UCIIOJIb30OBAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX

YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

— Ppa30upaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOJAUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTeIbCTBA MaTeMaTHUECKHX ()aKTOB, BBICTpanBaTh ApryMEHTAIHIO,

MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

— BbIOMpaTh crioco0 peleHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLEHUS,
BbIOMpPATh HaHOOJIEE MOIXOAAIMMI ¢ YYETOM CaMOCTOSITENBHO BBIIACICHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/ILCKHeE JeiiCTBUA:

— HCIOJIB30BaTh BOMPOCH! KaK UCCIIeI0BATENbCKII HHCTPYMEHT MO3HAHUS;, (POPMYIMPOBATH BOIIPOCHI,
(ukcupymoue npoTUBOpedre, MpodieMy, CaMOCTOATEIHLHO YCTaHABIMBATh UICKOMOE U IaHHOE,
(hopMUpOBaTh TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

— TPOBOIMTH IO CAMOCTOSATEIBLHO COCTABIICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIbIIIOE
UCCJICIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy COOOI;

— CaMOCTOSITENIbHO (GOpMYITHUPOBAaTh 0000IIEHHUS U BHIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO



HaOJIIOICHNS, UCCIICIOBAHUSI, OIICHUBATH JOCTOBEPHOCTD MOJTYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB H
000011IeHHI;

— IPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHUC IMPOLECCA, a TAKIKC BbIABUT'ATh ITPCATIOIIOKCHUA O €0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pa6Gora ¢ undpopmaunmeii:

— BBISBJIATH HEJIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIIUH, TAHHBIX, HEOOXOIUMBIX IS PEIICHUs
3a71a4H;

— BBIOMpATh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIUIO PA3THYHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

— BBIOMpaTH (popMy npencTaBieHUsI UH(HOPMAIMH U HIUTIOCTPUPOBATH PeIIaeMble 3a7a4il CXeMaMH,
JrarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSIMU;

— OLEHHMBATh HAAEKHOCTh HH(POPMAIMU IO KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIIEM HITH

c(hOpMYJIUPOBAHHBIM CAMOCTOSITEIILHO.

2) Vuueepcanvuvie KoMMyHuKamugHwle oelicmeaus obecneuusaom cqhopmupo8anHoOCmsb COYUATLHBIX
HAaBbIKO8 00Y4aAOUWUXCAL.

OO0menune:

— BOCIIPpUHHUMAThb U (1)OpMy.HI/Ip0BaTI) CYKIACHUA B COOTBCTCTBHHU C YCIIOBUAMU U LECTIAMU 06IIIGHI/I$I;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOIO TOYKY 3PCHUA B YCTHBIX U MIMCbMCHHBIX TCKCTAX, JaBaTh

MOsACHCHUA 110 X0y PCUHICHUA 3aAa4Yi, KOMMCHTHPOBATh HOJ'Iy‘-IeHHBII\/JI PE3YIIbTAT,

— B X0JIe 00CYKJIEHHsI 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/IaeMOii TEMBI, TPOOJIEMBI, peIIaeMon
3aJ1a4M, BHICKA3bIBAaTh UJ/I€U, HAIIEJICHHbIE HA TIOUCK PEIICHHUS; COMOCTABISATh CBOU CYKICHHUS C
CYKICHUSIMH JIPYTUX YYaCTHUKOB JMAaJIora, OOHapy>KUBATh pa3jIMyuue U CXOJICTBO IMO3UIINN; B
KOPPEKTHOH (popMe GopMyIIHPOBATH Pa3HOTIACHS, CBOU BO3PAKEHUS;

— TPEACTABIATH PE3YIbTATHl PEIICHHS 3a]a4H, SKCTICPUMEHTA, UCCIICIOBAHUS, TTPOCKTA;
CaMOCTOSITEIIbHO BEIOMPATh (POpMAT BBICTYTUICHHS ¢ YIETOM 3a/1a4 MPE3CHTAIMA U OCOOCHHOCTEN
ayJIUTOPHH.

CoTpyannuecTBo:

— MOHMMATb U UCMOJIb30BaTh MPEUMYILIECTBA KOMaHAHON U UHIUBUAYaIbHOU pabOThI IPU PELICHUU
y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

— TIPUHHUMATH 1IeITh COBMECTHOM JESITETbHOCTH, TUIAHUPOBATH OPTaHU3aIIUI0 COBMECTHOM padoTHI,
pacrpeaenaTh BUAbI paboT, JOrOBapUBATHCS, 00CYX)AaTh MPOIECC U PE3yJIbTaT padoThI; 000011aTh
MHEHHUSI HECKOJIbKUX JIFOJICH;

— ydYacTBOBATh B IPYIIIOBEIX opMax paboThl (00CY)aeHUS, 0OMEH MHCHHUSIMH, MO3TOBBIC IITYPMBI U
ap.);
— BBIIIOJIHATE CBOKO 4HaCThb pa6OTBI Hu KOOpI[I/IHI/IpOBaTL CBOHU ,Z[CI‘/'ICTBI/ISI C ,HPYFI/IMI/I YJICHAMH KOMaH/bI,

— OICHHMBATh Ka4C€CTBO CBOCT'O BKJIaJla B O6H.[PII>1 MMPOAYKT 11O KPUTCPUIM, C(i)OpMy.]'II/IpOBaHHBIM
yY4aCTHUKaMH B3aUMOICHCTBUSI.

3) Vuusepcanvhvle pezynamuensie oelicmaus obecneyusarom Gopmuposanue CMulC08bIX YCMAHOBOK U
HCUBHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3anusi:



CaMOCTOSITEJIbHO COCTABIISATh IUIAH, aJITOPUTM PELleHHs 3a]1aui (MM €ro 4acTh), BBIOUPATh CI1oco0
peleHus ¢ y4€TOM UMEIOIIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHU ¢ y4éTOM HOBOW HHpOpPMALIUH.

CaMOKOHTPOJIb:

— BJIAACTH CIOCOO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3yJIbTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 3a/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTOHTGHBCTB, HaﬁjleHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCT@fI;

— OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JeATEIbHOCTH TOCTABICHHOM LIEJU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS WM HEJAOCTYXKEHUS LEIH, HaXOAUTh OMIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yaeOHOTO Kypca « Anredpa» 7 Kiacc TOHKHO 00eCednBaTh TOCTHKEHUE CIICAYIOIINX
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yIbTATOB:

Yucaa ¥ BBIYUCIEHUS

HaxoauTp 3Hau€HMs YUCIOBBIX BEIPAKEHUH; MPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BHIYHCIICHUS
3HAYEHUH IPOOHBIX BBIPAKEHUH, CO/IepKaUX OOBIKHOBEHHBIE U JECATUYHBIE IpoOu.

[lepexoauTtb 0T 0 HON (POPMBI 3ATIMCH YHCEI K APYroi (peoOpa3oBhIBaTh AECATUUHYIO TPOOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCITHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHHBATH M YIOPSIOUYMBATH PAIIHOHAIEHBIC YHCIIA.

OxpyrisTh yucna.

BEINONHATE TPUKUAKY U OLEHKY Pe3yiIbTaTa BHIYUCICHNHN, OIICHKY 3HAUEHUI YUCIIOBBIX BBIPAKCHUH.

BBINONHATE AEHCTBUS CO CTENCHSIMHU C HATYypPAJIbHBIMU TIOKA3aTEISIMH.

[TpuMeHsTh MPU3HAKH JEIIMMOCTH, PA3JIOKEHUE Ha MHOKHUTEIN HATYPaJIbHBIX YHCEL.

Pemrate mpakTHKO-OpUEHTHPOBAHHBIC 33/1a49H, CB3aHHBIC C OTHOIIICHUEM BEJIHMYHH,
MPOTIOPIMOHATFHOCTHIO BEJTUYMH, MPOLIEHTAMHU; HHTEPIIPETHPOBATh PE3yJIbTATHI PEIICHUS 3a/1a4 ¢ YUYETOM

OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaAMH pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKue BbIpasKeHUs

Hcnonb3oBath anredpandeckyro TEpPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IPOLIECCE OCBOEHUS
y4eOHOro MarepHana.

HaxonuTe 3HaueHMs1 OyKBEHHBIX BBIPKEHUH MTPH 33JaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

BrImonHATE ipeo0pa3oBaHus EI0Tr0 BIPAKEHHSI B MHOTOUWIEH MPUBEICHUEM MTOTOOHBIX CIIAraeMbIX,
PaCKpBITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJTHOWICHA HA MHOTOWIEH U MHOTOWIEHa HA MHOTOYICH, IPUMEHSTH (hOPMYJIBI
KBaJ[paTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcyniecTBIISITh Pa3IoKEHHE MHOTOWICHOB HA MHOXKHTEIN C IIOMOIIBIO BEIHECEHUS 32 CKOOKH 001IIeTo
MHOXHTEJISI, TPYIIUPOBKH CJIaraeMbIX, IPUMEHEHUS (POPMYJI COKPAIIEHHOTO YMHOKEHHSI.

[TpumeHsTH MPeoOpa3oBaHKss MHOTOWICHOB ISl PEIICHUS Pa3IMUHBIX 3a/1a4 U3 MATEMaTHKH, CMEKHBIX
NPEIMETOB, U3 PEATTbHOMN MPAKTHKH.

Hcnonp30BaTh CBOMCTBA CTENICHEH C HATYPAJIbHBIMU ITOKA3aTEISIMU JIJIsl TPEOOpA30BAHUS BHIPAKCHUH.

YpaBHeHMsI 1 HEPABEHCTBA



Pemiate nuHeiHbIe ypaBHEHHs ¢ OJJTHON TIEPEMEHHOM, IPUMEHsIsl TpaBHiIa Mepexo/ia OT UCXOJHOTO
YpaBHEHMSI K paBHOCHIIBHOMY eMy. [IpoBepsTh, sIBJISETCS JIM YUCIIO KOPHEM YPaBHEHHUSI.

[TpumMensTh rpaduyeckre MeToAbl P PeIICHUH JTUHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpuMepsl Map YUCe, ABISIOIIMXCS pelIeHUEeM JIMHEHHOI0 YPaBHEHUS C IByMsI IEPEMEHHBIMHU.

CTtpouTth B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO ypaBHEHUs € ABYMS [IEPEMEHHBIMU; MOJIb3YsICh
rpauKOM, IPUBOUTH IPUMEPHI PELICHUS] YPaBHEHHUSI.

Pemate cuctemsl AByX JMHEHHBIX YpaBHEHHH C IBYMs IEPEMEHHBIMU, B TOM YHCJIE IPpaduIeCcKH.

CocTaBiATh 1 pelaTh JIMHEHHOE ypaBHEHNE WM CUCTEMY JIMHEWHBIX YPaBHEHUH IO YCIOBHUIO 3a/1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJYYEHHBIN pe3yibTar.

Koopaunatel u rpaguxku. @PyHkuun

N3006pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPAMHATAM, JIY4H,
OTPE3KHU, UHTEPBAJIbI; 3a MUCHIBATH YHCIIOBBIE IPOMEKYTKH Ha ajareOpandecKkoM s3bIKe.

OTmeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 33/IaHHBIM KO OpAMHATaM; CTPOUTH IrpauKu JIMHEHHBIX
¢ynkuuit. Crpouts rpadux pynkmun y= I xI.

OnwuceIBaTh ¢ MOMOIIBIO PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEX/Ty BETMUNHAMU: CKOPOCTb, BpeMS,
paccTosiHUe; IIeHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM padoThI.

HaxoauTs 3HaueHne GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[NonumaTs rpadudecknii coco0 MpeACTaBICHUS U aHAIN3a HHPOPMALIMU; U3BJIEKATh U HHTEPIIPETUPOBAThH
UHPOPMALINIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.



TEMATHUYECKOE IINTAHUPOBAHHUE

KOHTPOIJIb;

Ne HanmenoBanue pa3genoB u | KonnyectBo yacos Jara Buae! gesiteIbHOCTH Buasl, JJIeKTPOHHBIE
n/m | TeM MpOrpamMmsl H3y4YeHHsI hopmsr (uudposbie)
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE KOHTPOJIS o0pa3oBaTeabHbIC
padoTsI padoTsI pecypcsl

Pazneun 1. Ynciaa u Bpruuciaennsi. Panmonaabublie uncia.

1.1. | IoHsTHE pallMOHAIBLHOIO 1 CucreMaTH3upoBaTh 1 000raIaTh 3HaHus1 00 OOBIKHOBEHHBIX U AECATHYHBIX APOOsIX; VYcrublit
yycia oI1poc;

1.2. | Apudpmernueckue neiicteus ¢ | 3 TIpuMeHsATh pa3HOOOpa3HbIe CIOCOObI M MPUEMBI BHIYMCIICHHS 3HAUSHUH JPOOHBIX BBIPAKEHHH, YcrHeit
PalMOHaIbHBIMU YHUCIAMH. coJiepyKaliX OOBIKHOBEHHBIC H JECATUYHBIC IPOOH: 3aMEHATh IIPU HEOOXOAUMOCTH JECATHIHYIO APOOh oI1poc;

OOBIKHOBEHHOI 1 OOBIKHOBEHHYIO JCCATHYHOM, IPHBOAUTH BEIpaskeHHE K (hopMe, Hanbosee yAoOHOH s ITucpMeHHbIiH
BBIUHCIICHHUIT, IPe0Opa30BHIBATE JPOOHBIC BEIPAXKEHUSI HA YMHOMKCHHE H JICTICHHE TECATHYHBIX Apo0Oei K KOHTPOJIB;
JIEUCTBHAM C ENBIMU YHCIIAMHU;

TIpuMeHATh MPU3HAKK JIETMMOCTH, Pa3jI0KEHHUs HA MHOXKUTEIIH HaTypalbHbIX YUCET;

1.3. [ CpaBHenue, ynopsiounsanue | 3 1 CucreMaTH3upoBaTh U 000ramaTh 3HaHUst 00 OOBIKHOBEHHBIX M JI€CATUYHBIX APOOSIX; KoHTposbHas
PAaLOHATIBHBIX YHUCEIL. CpaBHUBaTb U YIIOPSIOUMBATh JPOOH, IPe0OPa3OBbIBAs IPU HEOOXOAUMOCTH JECATHYHBIE APOOH B pabora;

OOBIKHOBEHHbIE, OOBIKHOBEHHBIE B JIECITUYHBIC, B YACTHOCTH B OECKOHEUHYIO IECATUUHYIO PO0Ob;

1.4. | CreneHb ¢ HaTypaJIbHbIM 2 1 ITpuBoxUTE YKCIOBBIC M OYKBEHHbIC IPUMEPHI CTEIICHH C HAaTypalbHBIM IIOKa3aTeNeM, OOBSICHSS 3HAUCHUS KonTponbHas

MOKa3aTeNeM. OCHOBAHHI CTETICHU U II0Ka3aTellsl CTeIIeHU, HaXOUTh 3HaUCHHs CTeleHell Bua an (a — Jiroboe pabora;
PalMOHATIBHOE YUCII0, N — HATypPalbHOE YUCIIO);

1.5. [ Pemenune ocHOBHBIX 3a/1a4 Ha | 5 PemraTh 3aa4n Ha 4acTH, NPOLICHTHI, IPOIOPLUH, HA HAXOXKIAECHHUE APOOH (IIPOLIEHTA) OT BEJIUYUHBI U Ycrubiit
JIpoOH, TIPOLICHTHI U3 BEJIMYMHBI 110 €€ 1po0H (MPOLIEHTY), IpoOH (IPOIIEHTa), KOTOPbIHA COCTABIIsET OHA BEIMYMHA OT APYTOii; onpoc;
peanbHOM MPAaKTHKU. TIpuBoaUTH, pa3dUpaTh, OLEHUBAThH PA3INYHBIC PEIICHHS, 3aTIMCH PEIICHUH TEKCTOBBIX 33/1a4; ITuceMennbIit

KOHTPOJIb;

1.6. | Ilpu3Haku aenumMocTH, 3 TIpuMeHATh NPU3HAKY JAETMMOCTH, PA3JI0KEHUS HA MHOXKUTEIIH HATypaIbHbIX YUCEIL; Ycrublit
Pa3I0KEHHs HA MHOXKUTEIH Pemarh npakTHKO-OpHEHTHPOBAHHBIE 3a/1a4X HA APOOH, IIPOLIEHTSL, IPAMYI0 U 00paTHYIO oI1poc;
HATypaJbHbIX YHCEIL. MIPOHOPLHMOHATBHOCTH, IPOIOPLIUHY; ITucpmenHbIi

KOHTPOJIb;

1.7. | PeanbHble 3aBHCHMOCTH. 4 TIpuBoUTH, pa3dUpaTh, OLEHUBATh PA3INYHBIC PEIICHHS, 3aTIMCH PEIICHUH TEKCTOBBIX 33/1a4; YcrHblit

Pemath NpaKTHKO-OPHEHTHPOBAHHBIE 3a1a9H HA APOOH, IPOIIEHTHI, IPAMYIO U 0OPaTHYIO oI1poc;
MIPONOPIMOHATBHOCTH, POIOPIINH; ITucpMeHHbIi
KOHTPOJIB;

1.8. [ Ilpsmas u oOpaTHas 4 1 Pacrnio3HaBath 1 00BACHATD, ONMUPASCh HA ONMPEJIEICHHUS, IIPSIMO ITPONOPLUOHANBHbIE U 00paTHO KoHTtposbHas

HPONOPLHOHAIBHOCTH HPONOPLUOHAIBHBIC 3aBUCUMOCTH MEX1y BEIMYUHAMU; IPUBOAUTD IPUMEPBI ITUX 3aBUCHMOCTEH U3 pabora;
PEaIbHOTO MUPA, U3 APYTUX YUeOHBIX IPEIMETOB;
Perath MpakTHKO-OPUEHTUPOBAHHBIE 331a4H HA JPOOH, IPOLIEHTBI, IIPAMYIO U 0OpPATHYIO
MPONOPLUOHAIBHOCTH, TPOTIOPLIUH;
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Pa3pen 2. Anre6panyeckue BbIpaKeHus .

2.1. | ByxBeHHbIe BBIpaXKEHHS. 1 OBrazeTs anredpanyecKkoil TEPMUHOJIOTHEH U CHMBOJIMKOW, IPUMEHSTH €€ B IIPOLIECCE OCBOCHUS Y4eOHOro | YCTHBIH

MarepHana; oI1poc;
ITuceMeHHbII




2.2. | IlepemenHble. 1 OBianeTs anredpanyecKoil TEPMUHOIOTHEH U CUMBOJIMKOW, IPUMEHSTh €€ B POLIECCE OCBOCHUS YueOHOro | YCTHbIH
Marepuana; orpoc;
ITuceMeHHbI
KOHTPOJIb;
2.3. | Homycrumsble 3HaueHus 1 Haxonuth 3Ha4eHHs] OyKBEHHBIX BBIPQKCHHUI IPH 33/IaHHBIX 3HAYCHUSAX OYKB; BBIIOJIHATH BEIYUCICHHS 110 YcrHbIi
NepeMEHHBIX. bopmynam; oI1poc;
ITucemeHHBIH
KOHTpOJIb;
2.4. | ©opmyisl. 2 Haxonuth 3Ha4eHNs! OyKBEHHBIX BBIPXCHUN MPY 33/IaHHBIX 3HAYCHUAX OYKB; BBINOJIHATH BEIYUCICHUS 1O YceTHbIi
(dopmynam; orpoc;
IIucemennsbIi
KOHTPOITb;

2.5. | IIpeobpaszoBanue OykBeHHBIX | 4 BeimonusaTte npeodpa3oBaHus LEIOr0 BEIPAXKEHUS] B MHOI'OYJICH ITPUBEICHUEM ITOI00HbIX CllaraeMblX, Konrponbhas
BBIPAXKECHUH, PACKPHITHE packKpbITHEM CKOOOK; padora;
CKOOOK U NpUBEACHNE
MOJIOOHBIX ClIaraeMbIX.

2.6. | CpoiicTBa cTeneHu ¢ 3 Haxonuth 3Ha4eHNs] OyKBEHHBIX BRIPQKCHHUM IPH 33/IaHHBIX 3HAYCHUSAX OYKB; BBIMOJIHATH BEIYUCICHHUS MO Konrponbnas
HaTypaJbHBIM IT0Ka3aTeICM. (bopmynam; pabora;

2.7. | MHOro4eHsl. 2 BbINonHATE 1peo0pa3oBaHys LIEJIOr0 BbIPAXEHUS! B MHOTOYJIEH IIPUBEJEHUEM TT0JOOHbIX CIIAraeéMbIX, Ycrublit

packpbITHEM CKOOOK; onpoc;
[TuceMeHHbIiH
KOHTPOJIb;

2.8. | CnoxeHue, BEIYUTAHUE, 5 BBINONHATS YMHO)KEHUE OJHOYICHA HA MHOTOYWICH U MHOTOWICHA HA MHOTOYICH, TIPUMEHSTH (hOPMYJIBI Konrponbnas
YMHOKCHHE MHOTOYJICHOB. KBaJpaTa CyMMBI H KBaJ{paTa pa3HOCTH; pabora;

2.9. | ®opmyisr coxpaménnoro 3 OcCy1ecTBIATh Pa3I0KeHHE MHOTOWICHOB HA MHOYKHTEIHN ITyTEM BBIHECEHHUS 32 CKOOKHM 00111ero VYcerubrit
YMHOKCHHUSL. MHOXXHUTEJIS, TPUMEHEHHUsT HOPMYJTbI pa3HOCTH KBaAPaTOB, (GOPMYIT COKPAIIEHHOTO YMHOXKEHHS; orpoc;

TIucbmMeHHbII
KOHTPOJIb;

2.10. | Pa3noxxeHue MHOTOUWICHOB Ha | 5 IIpuMensTh MpeoOpa3oBaHie MHOTOYICHOB JUISl PEIICHHUS Pa3IMYHbIX 33/1a4 U3 MATEMATHKH, CMEXHbBIX Konrponbhas
MHOKUTEITH NPEIMETOB, U3 PEabHOI PAKTHKHU; pabora;
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Pa3nen 3.YpaBHeHUs M HepaBeHCTBA.

3.1. | YpaBHenue, npaBuia 2 PemaTs nuHeitHOe ypaBHEHHUE ¢ OJTHOI EpEeMEHHOMN, MPUMEHSISI paBUJIa IIepexo/1a 0T HCXOIHOTO YceTHbIi
npeoOpa3oBaHus ypaBHEHHMSI, ypaBHEHHS K PaBHOCHJIBHOMY eMy 0oJiee IIpoCToro BU/a; oTIpoc;
PaBHOCWIIBHOCTD YPaBHEHHIA. ITucermeHHbIH

KOHTPOJTb;

3.2. | JIuneiinoe ypaBHeHue ¢ 2 Pemate nuHeiHOE ypaBHEHHE C OJJHOM IIEPEMEHHOM, IPUMEHsIs IPABUIIA NIEPEX0Aa OT UCXOJHOTO Ycrublit

OJTHOIT IEpEeMEHHOH, peLIeHHe YpaBHEHHS K PaBHOCHIIBHOMY eMy 0oJjiee TpoCcTOro BUAA; orpoc;

JIMHEHHBIX ypaBHEHHUH.

ITpoBepsTh, ABISAETCS IM KOHKPETHOE YUCI0 KOPHEM YPAaBHEHMUS;

[TuceMeHHbIiH
KOHTPOJIb;




3.3. | Pemenue 3a1au ¢ MOMOIIBIO 5 IMonOupars IpUMEpSI Map YUCE, ABISIOLIMXCS PELICHUEM JIMHEHHOTO yPABHEHUS C JBYMS IEPEMEHHBIMHU; Yeruslit

ypaBHEHMIA. CoCTaBIATh U PEIIaTh yPAaBHEHUE HJIM CUCTEMY YPABHEHMIT 10 yCIOBHIO 33/1a4, HHTEPIPETUPOBATh B orpoc;
COOTBETCTBUH C KOHTEKCTOM 33/1a4M [OJyYEHHBINH pPe3yJIbTarT; [TucbMeHHbII
KOHTPOJIb;

3.4. | Jluneitnoe ypaBHeHue C 2 1 TloxGupate mpyMepbl Hap Yuce, IBISIOIMXCS PEIICHHEM JIMHESHHOTO YPaBHEHHS C IBYMsI IIEPEMEHHbBIMH; Konrponbnas
JIBYMsl IEPEMEHHBIMH U €T0 pabora;
rpaduk.

3.5. | Cucrema aByX JIMHEHHBIX 4 Haxoauts pemienne cucteMsl ABYX JIMHEHHBIX ypaBHEHHH C AByMs IEPEMCHHBIMU; YeTHblit
YpaBHEHUH ¢ IByMsI onpoc;
NIEPEMEHHBIMH. ITucpMennbIi

KOHTPOJIb;

3.6. [ Pewenue cucrem ypaBHeHuit | 5 CocTaBisATh U pellaTh ypaBHEHUE MM CUCTEMY YPABHEHMII 10 yCIIOBHIO 33/1a4, HHTEPIPETUPOBATD B VYcrublit
CI1I0COOOM I0JICTAHOBKU U COOTBETCTBUH C KOHTEKCTOM 3aJla4yH IOTyYEHHBII Pe3yJIbTaT; or1poc;
CIIOCOOOM CIIOKEHHS IucsMenHbIH

KOHTPOJIb;
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Pa3nen 4. Koopaunare! u rpadpukn. @yHkums.

4.1. | Koopaunara Touku Ha 1 M300paxkaTs Ha KOOPAMHATHOMN MPSIMON TOYKH, COOTBETCTBYIOLIME 3aITaHHBIM KOOPAMHATAM, JTy4H OTpe3kH, | [TuchbMeHHbIH
psAIMOH. HHTEPBAaJIbI; 3alIHCHIBATh HX HA aIre0pandecKoM s3BIKe; KOHTPOJIb;

4.2. | YucnoBble NPOMEXKYTKH. 2 N300pakaTh Ha KOOPAWHATHOI NPSIMOIT TOUKH, COOTBETCTBYIOIINE 33 JaHHBIM KOOPJMHATAM, JIy4n OTpe3kH, | ITncbMeHHBIit

MHTEPBAJIbI; 3aIIUChIBATh UX HA aJIreOpandeckoM s3bIKE; KOHTPOJIb;

4.3. | PaccrosiHue Mexay OByMst 2 N306paxkaTh Ha KOOPAMHATHON NPSAMO TOUKH, COOTBETCTBYIONIHE 3aJaHHBIM KOOPAUHATAM, JIydH OTpe3KH, | IIncpMeHHBIH
TOYKaMU KOOPAUHATHOM HHTEPBAaJIbI; 3alICHIBATh HX Ha aNreO0pandecKoM s3bIKe; KOHTPOJIB;
MIPSIMOIA.

4.4. | IlpsamoyronbHas cucteMa 2 OtMedaTh B KOOPJMHATHOMN INIOCKOCTH TOYKH I10 33JaHHBIM KOOPJMHATAaM; CTPOUTDH TPaUKH HECIOXKHBIX TTucsMeHHbIH
KOOPJIMHAT Ha MIOCKOCTH. 3aBUCHMOCTEH, 331aHHBIX (POPMYJIaMH, B TOM YHCIIE C MOMOIIBIO IU(POBBIX 1a00PaTOPHIA; KOHTPOJIb;

4.5. | IIpumeps! rpaduKoB, 4 ITpuMeHsTh, H3y4aTh IPEHMYIIECTBA, HHTEPIIPETHPOBATh IpadHIecKuii criocod MPeICTaBICHHS U aHAIU3a IucpMenHsbIH
3aJJaHHBIX (hOpMyIIa MHL. pa3HOO0Opa3Hoi )kM3HEHHON HHpOpMaLHN; KOHTPOJIb;

4.6. | Yrenne rpadukoB peasibHbIX | 2 OcBauBath NOHATHE (QYHKIHMHU, OBJIAJIEBATh (DYHKIMOHAIBHON TEPMUHOJIOTHEH; ITuceMenHbIi
3aBMCHMOCTEH. KOHTPOJIb;

4.7. | lonsTue GyHKIMUN. 1 OcBauBath MOHATHE (YHKIHH, OBIA/EBATh (yHKIHOHAIBHOI TePMHHOIOTHEH; IucpMenHsbIi

KOHTPOJIb;

4.8. | I'paduk dyHKIMH. 1 OcBauBath NOHATHE (HYHKIHHU, OBJIAJIEBATh (DYHKIIMOHAIBHON TEPMUHOJIOTHEH; TTuceMenHbIi

KOHTPOJIb;
4.9. | CaoiictBa (yHKUHIL. 2 OcBauBath NOHATUE (DYHKIHMHU, OBJIAJIEBATh (DYHKLIMOHAILHON TEPMUHOIOTHEH; TTucemenHbIi
KOHTPOJIb;

4.10. | JluneiiHas QpyHKIMSL. 2 Pacrnio3naBars nuHeiHyt0 GyHKIHO Y = kX + b, onuchiBaTh €€ CBOICTBa B 3aBUCHMOCTH OT 3HAUYCHUIH ITucpMenHsbIi

k03¢ dunmenTos k u b; KOHTPOJIB;

4.11. | Mocrpoenue rpaduxa 2 Crpoutb rpaduky IuHeHHOH GyHKImy, pyHkmuy =1 x I ITucepmMeHHBIH

JIMHEHHON (QyHKLUH.

Hcnonb3oBath LUQPOBBIE PECYPChI AT TOCTPOCHUs rpadUKoB (HYHKIUI U N3YUEHUS UX CBOKCTB;

KOHTPOJIb;




4.12. | I'paduk pynkumuy =Ix 1 3 1 Crpoutb rpaduky nuHeHHOH QyHkmy, GyHkmuuny = 1x I KoHrposnbHas
Hcnonb3oBath LU(POBBIE PECYPCHI AT TOCTPOCHUs rpaduKoB (HYHKIHI U N3YUEHUS UX CBOHCTB; pabora;
IIpuBOANTE NPUMEPHI TMHEHHBIX 3aBUCUMOCTEH B PealbHbIX MPOLECCaX U SBICHUSX;
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Paznen 5.IToBTopenune u 06001eHe.

5.1. | IloBropeHne 0OCHOBHBIX 6 1 Bri6upats, mpuMeHSTh OIleHUBATh CIIOCOOBI CPAaBHEHHMSI YHCEll, BEIYMCICHHUH, IpeoOpa3oBaHuii BeipaxkeHuid, | KoHrpospHas
MOHATHIT U METONI0B Kypca 7 pelIeHys ypaBHEeHUIT; pabora;
Kiacca, 00001eHne 3HaHHIT OcCyILIecTBIATE CAMOKOHTPOJIb BBIIOIHACMBIX ACHCTBUH U CAMOIIPOBEPKY Pe3yJIbTaTa BEIYHCICHHUIH,

npeoOpa3oBaHuil, HOCTPOCHUIA;
Pemiats 3324y U3 peaabHOU KU3HH, IPUMEHSITh MATeMaTHUYSCKHE 3HAHUS UL PEIICHHS 3284 U3 JPYTHX
[IPEeIMETOB;
Pemarb TeKCTOBBIE 3a/1a4M, CPABHUBATH, BBIOMPATH CIIOCOOBI PEILIEHUS 3aja4H;
HWroro no pasneny: 6
OBIIEE KOJIMYECTBO YACOB 102 10
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Hopodees I'.B., CyBopoa C.b., bynumosuu E.A. u npyrue, Anredpa, 7 kiacc, AKIIMOHEpHOE OOIIECTBO
"UznarensctBo "[IpocBemenue";
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Kysnemnoga JI. B., Munaesa C. C., Pocnosa JI. O. u np. Anre6pa. 7 knacc. Temarnueckue TeCTHI.
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INOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma no yaeObHomy Kypey "Anredpa" mist o0ydaromuxcs 8 KiIaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO rocyIapcTBEHHOTO 00pa30BaTEIBFHOTO CTaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHUs ¢ YUETOM
¥ COBPEMEHHBIX MUPOBBIX TPEOOBAHHMN, IPEABIBISIEMBIX K MATEMAaTHUECKOMY 00pa30BaHMIO, M TPAIUIIHIA
POCCHIICKOTO 00pa3oBaHMsI, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KITFOYEBHIMU KOMIIETCHIIUSIMH,
COCTABJISIFOIIIUME OCHOBY JUTSI HETIPEPHIBHOTO 00pa30BaHMS M CAMOPA3BHUTHS, a TAKXKE IIEIIOCTHOCTh
OOMIEKYTBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIIEHOTO Pa3BUTHS 00ydaromuxcs. B mporpamMe yuTeHbI niaen
u noyioxkeHus: KoHnenuuu pa3BuTus MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
nndpoBoit TpaHchopManuu Bcex chep 4eIoBeUeCKOM NeATeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B IIKOJIE MaTeMaTHKa CIIYKHUT
OTIOPHBIM IIPEIMETOM JUIS U3YUYEHHSI CMEKHBIX JUCLUIUIMH, a TIOCJe IKOJIbI pealbHOW HE00X0UMOCThIO
CTaHOBUTCSI HETIPEPBIBHOE 00pa30BaHUE, UTO TPeOYET MOTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEILHOM
MOJTOTOBKH, B TOM YHCII€ U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOSHUH, YNTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUI€ TaOIUII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3ydeHus MaTeMaTHKHU B apCceHaN MPUEMOB U METOJIOB MBIIIIICHUS YeTIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS UHAYKIUS U ASTyKIUs, 0000IIeHIE U KOHKPETH3AIlHs, aHaTIN3 U
CUHTE3, K1accuuKamms u cucTeMaTu3aius, abctparupoBanue 1 ananorusi. OObEKTh MaTEMaTHIECKIX
YMO3aKIIOYCHHIA, TPABHIIIA UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUIA,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Benyias poib NpuHaANe)KUT MaTEMATHKE U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "AJI'EBPA"

Anrebpa sBIsSETCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00€CIIeYNBACT U3YUCHUE IPYTHX
JUCLHUIUIMH, KaK €CTeCTBEHHOHAYYHOT'0, TaK ¥ TYMaHUTAPHOT'O IIMKJIOB, €€ OCBOCHUE HEOOXOUMO JIJIst
IPOI0JDKEHHs 00pa30BaHus U B IOBCEAHEBHOM *U3HU. Pa3BuTHe y 00y4aromuxcsi HAy4HbIX IpeACTaBICHUI
0 MIPOUCXOKICHNUHU U CYIIHOCTH aJredpandeckux adCTpakIHii, Criocode OTpakeHUs] MaTeMaTUYeCKON HayKOM
SIBJICHU U TIPOLIECCOB B TIPUPOE U OOIIECTBE, POJIM MATEMAaTHUECKOTO MOJICIMPOBAHUS B HAYyYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAUECTB MBIIUICHUS,
HEOOXOIMMBIX JUIS aJaNTallii B COBPEMEHHOM LM poBoM ol1iecTBe. M3ydeHne anreGpbl eCTeCTBEHHBIM
o0pa3oM obecrieynBaeT pa3BUTHE YMEHHS HAOII0AaTh, CPAaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO 0O0OCHOBBIBATH CBOM JICHCTBUS U BHIBOJIBI,
dbopmynmrpoBath yrBepkacHUsA. OcBOCHHE Kypca anreOpbl 00ecnednBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHS
00y4aromuXxcsi: OHU UCTIOIB3YIOT ASTYKTUBHBIE U HHIYKTHBHBIE pacCyKIeHUs, 0000IIeHe U
KOHKpPETHU3aII0, abcTparupoBanue u anaitoruto. Odydenue aaredpe npearnogaraeT 3SHAYUTEIbHBIN 00bEM
CaMOCTOSITEIIbHOM JAESATETBHOCTH 00YUYaIOIINXCS, TOITOMY CaMOCTOSATEIBHOE PEIICHHE 3314 €CTECTBEHHBIM
00pa3oM sIBIISIETCS pean3alneil AesITeIbHOCTHOTO IPUHIMIIA 00yUeHUs.

B crpykrype nporpamMmsl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIbl OCHOBHOE MECTO 3aHUMAIOT
COJIePKATEIHHO-METOINUYECKUE JINHUH: «HUCIa ¥ BEIUUCIICHUSY; «ANTeOpandecKre BhIPaKEHIS;
«YpaBHEHUS U HEpaBEHCTBaY; « DyHKIMM». Kaxknas u3 3TUX coaepKaTeaIbHO-METOINISCKUX JTMHUN
pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET H3YyUSHHS Kypca, €CTECTBEHHBIM 00pa30M MeperuieTasch U
B3aWMOJICHCTBYS C IPYTUMH €T0 JIMHUSAMU. B X071 n3ydenus Kkypca 00ydaronmMest IPUXOAUTCS JIOTHIECKA
paccykaaThb, UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3THM 11erecoo0pa3Ho BKITIOYHTH B
pOTpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIIIE BCE OCHOBHBIEC Pa3/Ieiibl MATEMaTHYECKOTO
00pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yUYalOIIMMUCS OCHOB YHUBEPCAIBHOI'O MaTEMaTHYECKOTO
s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, UTO COJEPIKATEILHON U CTPYKTYPHOM 0COOCHHOCTBIO Kypca
«Anredpay SBISIETCS €r0 HHTETPUPOBAHHBINA XapaKkTep.

Coneprxanue THHAN «YHWCITa M BBIYACICHUSD CITY)KUT OCHOBOH JUTSI TATbHEHIIIETO H3YYCHUST MATEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS JIOTHYECKOTO MBIIICHHS, (POPMUPOBAHUIO YMEHUS TIOJTH30BATHCS
JITOPUTMaMHU, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEAHEBHON )KU3HU.
Pa3BuTHe MOHATHS O YKCiIe B OCHOBHOM HIKOJIE CBS3aHO C PallMOHAIbHBIMU U UPPALIMOHAIBHBIMU YHCIaMH,
(hopMHUpPOBaHUEM MPECTABICHUN O TEUCTBUTEIBHOM YHUCIIE. 3aBEPIICHUE OCBOCHHS YUCIIOBOM JIMHUH
OTHECEHO K CTapIleMy 3BeHY 0011ero 00pa3oBaHus.

ConeprkaHne IByX alireOpandecKux JUHUN — «AnreOpandeckue BhIpaXXEHUS» U « Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO y OOYUYAIOIIMXCS MaTEMAaTHUECKOTO anrmapara, Heo0X0uMOTo
JUTSL pEIICHU 3a]1a4 MaTeMaTUKH, CMEKHBIX ITPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
HIKOJIe YYeOHBIN MaTepual rpynIupyeTcsi BOKPYT pallMOHANbHBIX BhIpaKeHU. AnreOpa 1eMOHCTPUPYET
3HaYeHHE MAaTEMAaTUKU KaK SI3bIKa JIJIs1 TOCTPOSHUSI MaTeMaTUYECKUX MOJeleH, ONMCaHus MPOIIECCOB U
ABIIEHUH peajbHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT Takke AalibHEHIIee pa3BUTHE
IITOPUTMHYECKOTO MBIIUICHHSI, HEOOXOJUMOT0, B YACTHOCTH, JUIsl OCBOCHUSI Kypca MH(POPMATUKH, U
OBJIaJICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanne CUMBOIBHBIX ()OPM BHOCHUT CBOM



CHGL[I/IQ)I/I‘IGCKI/II‘/'I BKJIaZ B pa3BUTHUC B006pa)KeHI/I$I, CIIOCOOHOCTEN K MaTeMaTUICCKOMY TBOPUCCTBY.

Coz[epx(aHI/Ie (I)YHKHHOHaHLHO-Fpa(I)quCKOﬁ JIMHUU HALICJICHO Ha MOJIYUYCHUEC IKOJIbHUKaAMHU 3HaHUM O
(bYHKI_[I/IHX KaK Ba)KHEUIIIe MaTeMaTHYSCKOM MOJIEIH JJIs OIUCAaHUA U UCCIIeI0OBaHHUS pa3Ho O6pa3HLIX
mponeccoB u SIBIICHUI B npupoac u O6IJ.[CCTBC. I/I3yquI/Ie 9TOro Marepuaa CHOCO6CTByeT Pa3BUTHIO Y
06yqafoumxc51 YMCHUA UCTI0JIB30BATH PA3JIMYHBIC BBIPASUTCIIBHBIC CPCACTBA A3bIKA MATCMATUKU —
CJIOBCCHBIC, CHUMBOJIMYCCKHC, rpa(bnquKHe, BHOCHUT BKJIaJd B (I)OpMI/IpOBaHI/IC HpeZ[CTaBHCHI/Iﬁ 0 poJi
MAaTEMAaTUKHU B Pa3BUTUN HUBUJIIN3AlIUA U KYJIBTYPBL.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CornacHo yueOHOMY IUIaHy B 8 Kilacce u3ydaeTcs yueOHbIi Kypce «Anredpa», KOTOPbIi BKIIOYAET
CJIEJYIOIIEe OCHOBHBIE pa3/ielibl cofepxkanus: «Uucnaa u BEIYUCICHUS», «AJIreOpandecKre BEIPaKEHU,
«YpaBHEHUS ¥ HEPABEHCTBAY, « DYHKUIMU». YUeOHBIH IJIaH Ha U3ydeHHUE aareOpsl B 8 Kilaccax OTBOJUT 3

y4eOHbIX 4yaca B Henento, 102 yyeOHBIX yaca B TOJ.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucaa ¥ BLIYUCTIEHUS

KBanpathslit kopeHb u3 uncina. [lonarue o0 uppanuoHaibHOM ducie. JlecaTHUHbIe MPUOINKEHUS
MppaloOHANIBHBIX yncen. CBolcTBa apu(METHUECKUX KBAJPATHBIX KOPHEN U UX MPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXEHHUM U BEIYUCICHUSAM. [[efiCTBUTENbHBIE YUCIA.

Cremnens C 1ebIM TTOKaszareneM 1 € cBoicTBa. CTaHaapTHas 3aluch YHCIA.

Anredpanyeckne BbIPaKeHUA

KBanpatHbiii TpEX4IieH; pa3iIoXeHne KBaApaTHOTO TPEXUICHA Ha MHOKHTEIIH.
Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CrokeHue, BEIYUTaHUE,
YMHOXXEHUE, JIeNIeHNe anredpandeckux ApoOeii. ParmoHanbHbie BRIpaXKeHUs B UX TpeoOpa3oBaHue.

YpaBHeHMsI U HEPABEHCTBA

KBanparnoe ypaBHeHue, hopmMmysia KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIMXCA K TUHEHHBIM U KBagpaTHbIM. [IpocTeiinme qpoOHO-palnoHalbHbIE YPABHEHHUS.

I'padmueckas uHTEpIIpeTaLIisg YpaBHEHUN C IBYMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHUI ¢ IBYyMs
nepeMeHHbIME. [IpuMepb! perieHns cucTeM HeTMHEHHBIX YPaBHEHH ¢ IBYMsI IEpEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 aareOpanyeckKuM CrocoooM.

YucnoBble HEPAaBEHCTBA U MX CBOIcTBa. HepaBeHCTBO ¢ 0/1HOM epeMeHHON. PaBHOCUIIBHOCTH HEPABEHCTB.
Jlunelinpie HEpaBEHCTBA ¢ OAHOM NepeMeHHOM. CHUCTEMBbI JIMHEUHBIX HEPABEHCTB C OJTHOM NEPEMEHHOIA.

DyHKUUH

[Tonsarue Gpynkuun. O61acTh ONpeeeHNsI 1 MHOKECTBO 3HaueHul QyHKIuu. CriocoObl 3a1aHus
(byHKUIUH.

I'padux ¢pynkuuu. Urenue cBoiictB ¢pyHkimu no e€ rpaduky. [Ipumeps! rpagukoB QyHKIHIA,
OTPaKAIOIIUX peasibHbIE MPOLIECCHI.

@DyHKIUH, OMUCHIBAIOIIUE MPSIMYIO U OOpaTHYIO MPONOPLUOHATIbHbIE 3aBUCUMOCTH, UX IPaUKH.
OyHKIMU Y = X3,y = X3, y=\/x, y= IxL

I'paduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHHIA.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoeHnune yueOHOro Kypca «ANredpb» T0KHO 00€CTIeunBaTh TOCTHKEHUE HA YPOBHE OCHOBHOTO OOIIIETO
06p330BaHI/I$[ CICAYIOUX JUIYHOCTHBIX, MCTAIIPEAMCTHBLIX U MMPECAMCETHBIX O6p330BaT€J'IBHI)IX PE3YJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE PE3yJIbTATHl OCBOCHHS MIPOTPaMMbI y4€OHOTO Kypca «ANredpa» XapaKTepu3yrTCs:

IIaTproTHyeckoe BOCIMTAHUE:

MPOSIBJICHUEM WHTEpEca K MPOLIIIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3TUX
JOCTHKEHHH B IPYTUX HayKaxX U NPUKIIATHBIX cepax.

I'pasknaHckoe U TyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEHN TpaklaHuHA U peaIi3allii €ro Mpas, MPeICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABICHUH, POLIETYP IPakAaHCKOTO
obmecTBa (BBIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTHIO K 00CYXICHHUIO dTHYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHUHM HayKH, OCO3HAHUEM BaKHOCTH MOpPalib- HO-dTHUECKUX
MPUHIIUIIOB B ACSTEILHOCTU YUYEHOTO.

TpynoBoe BocniuTaHuE:

YCTaHOBKOM Ha aKTUBHOE yYacCTHUE B PEUICHUH MPAKTUUYECKHUX 3a]a4 MaTeMaTHUYEeCKON HampaBJIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTHYECKOT0 00pa30BaHMs Ha MPOTSHKEHUH BCEU KU3HU JJISl yCIIEITHON
npodeccuoHaNbHOM NeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHUsl U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKIX 00BEKTOB, 3a/1a4,
pEelIeHUH, pacCyKICHHUI; YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B MICKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIINEH B NEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIEeCTBa, TOHUMaHUEM MaTeMaTUYECKOM HayKu Kak
cepbl 4enoBeUYeCKO! AeSITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKU U MAaTEeMaTUYECKOU KyJIbTYPOU KaK CPEACTBOM MO3HAHUS MHPA;

OBJIaJICHUEM MPOCTEUIITUIMH HaBBIKAMH HCCIIEIOBATEICKON AESITETbHOCTH.

du3znyeckoe BOCNUTaAHUE, (POPMUPOBAHNE KYJIbTYPbI 310POBbS M SMOIUOHAJBHOTO0 0J1IArONOJIY M

TOTOBHOCTBIO MPUMEHITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbsI, BEICHHS 3JOPOBOTO
o0pa3a )X13HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U OTABIXA, PETYIsApHas pu3ndecKas
aAKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hICKCHU, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO ke MpaBa
JIPYroro 4eyioBeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAIINEH Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTH
OKPY’KaIoIIeH cpe/ibl, MJIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
cpebl;

OCO3HAHMEM TJI00ATFHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM H ITyTel UX PELICHuUS.

JInuHOCTHBIE pe3y/bTaThl, 00ecTeYUBAIOIINE AJANTANUIO 00YYAKIIErocsl K M3MEeHA UM
YCJOBHAIM COUMATBHOM M MPUPOJAHOM Cpeabl:

— TOTOBHOCTBIO K HeﬁCTBHHM B YCIIOBHAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIBHOCTD, B TOM YHUCJIC YMCHUC YUUTBHCA Y APYTUX J'IIO,Z[GI\/'I,
npnoGpeTaTL B COBMECTHOMH JIeSITETLHOCTH HOBBIS 3HAHUA, HABBIKA 1 KOMIICTCHIIUN U3 OIIbITA APYTHUX;

— HeO6XOI[I/IMOCTBIO B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHUCJIC (I)OpMYJ'II/IpOBaTB niacu, MMoOHATHA,
TUIIOTE3bI 00 00BEKTAX U SABJICHUSAX, B TOM YUCJIC paHCC HC U3BCCTHLIX, OCO3HABATH I[e(I)I/II_II/ITBI
COOCTBEHHBIX 3HAHHUM M KOMHCTCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATEH CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUs U ASUCTBUS, (HOpMyTupoBaTh

" OICHUBATDH PUCKU U IMOCIICACTBUA, (I)OpMI/IpOBaTL OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yIbTaThl OCBOSHUS POrpaMMBbl yueOHOTO Kypca « Airedpa» XapakTepusyroTcs

OBJIAJICHUEM YHUBEPCATIbHbIMU RO3HA6AME/IbHbBIMU ()edcmewmu, YHUBEPCAIbHOIMU KOMMYHUKAMUBGHbBIMU

OelicmeusMU U YHUBEPCANbHLIMU PEYIAMUBGHBIMU OeliCNEUAMU.

1) Vuusepcanvnvie noznasamenwvnule oeticmaus obecneyusarom Qopmuposanue 6a308bix KOCHUMUBHBIX

npoyeccoes 06yqai0u;uxc;z (oceoeHue Memoo08 NO3HAHUS OKpYyaHcarnmweco mupa, npumeHerue 102u4eCcKux,

uccnedosamenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueii).

Ba3oBble Jjornueckue neiicTBUA:

— BBIABJIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, IIOHATHUH,
OTHOIIECHUN MEXy MOHATUAMU; (OPMYJINPOBATH ONPECIICHUS TOHITUI; YCTaHABINBATh
CYUIIECTBEHHBIN MPU3HAK KITACCU(PUKAIIIH, OCHOBAHUS ISl 0000IIEHHS U CPAaBHEHHS, KPUTEPHU
IIPOBOJAMMOTO aHAJIN3a;

— BOCHPUHUMATh, OPMYJIUPOBATH U MPe0OPa30BBIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U

OTpULATCIIBHBIC, CIUHUYHBIC, YACTHBIC U 06IHI/IC; YCJIOBHBIC,

— BBIABJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B paKTax, JaHHbIX,
HaOJIIOICHUSAX U YTBEPKIACHUSIX; MIpeiaraTb KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

— JA€JIaTb BBIBOJbI C UCITIOJIb30BAHUCM 3aKOHOB JIOTUKHW, ACAYKTHUBHBIX U HHAYKTUBHBIX

YMO3aKJIIOUEHUH, YMO3AKIIOUCHHI IO aHAJIOTUH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIpsIMble U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTeIbCTBA MaTeMaTHUECKHUX (DaKTOB, BRICTpanBaTh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

— BBIOMpaTh CIOCO0 pelIeHus y4eOHOU 3a/1auu (CpaBHUBATh HECKOJILKO BApUAHTOB PEIICHMS,
BBIOMPATh HAN0O0JIEE IOXOIAIIHIA C YIETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarelbCcKue AeiicTBHS:

— HCIIOJIB30BAaTbh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTCJ'IBCKI/Iﬁ HHCTPYMCHT IMO3HAHUA, (bOpMy.]'II/IpOBaTB BOIIPOCHI,
(I)PIKCI/Ipy}OH_II/Ie IMPpOTHUBOPCUHC, HpO6JICMy, CaMOCTOATCIIbHO YCTAHABJIMBATL KCKOMOC U JIaHHOC,
(I)OpMI/IpOBaTB TunoTe3y, apryMeHTUPOBATH CBOIO ITO3UIIUIO, MHCHHUC,

— MPOBOJHTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUTaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIbIIIOE
UCCIIeIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB
MEXy COOOM;

— CaMOCTOATCIbHO (l)OpMy.TII/IpOBaTB O606H_IGHI/ISI " BBIBOJBI 110 pE3yJibTaTaM HpOBC,[[éHHOFO



HaOJIIOICHNS, UCCIICIOBAHUSI, OIICHUBATH JOCTOBEPHOCTD MOJTYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB H
000011IeHHI;

— IPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHUC IMPOLECCA, a TAKIKC BbIABUT'ATh ITPCATIOIIOKCHUA O €0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pa6Gora ¢ undpopmaunmeii:

— BBISBJIATH HEJIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIIUH, TAHHBIX, HEOOXOIUMBIX IS PEIICHUs
3a71a4H;

— BBIOMpATh, AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIUIO PA3THYHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

— BBIOMpaTH (popMy npencTaBieHUsI UH(HOPMAIMH U HIUTIOCTPUPOBATH PeIIaeMble 3a7a4il CXeMaMH,
JrarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSIMU;

— OLEHHMBATh HAAEKHOCTh HH(POPMAIMU IO KPUTEPHSIM, IPEATIOKEHHBIM YUUTEIIEM HITH

c(hOpMYJIUPOBAHHBIM CAMOCTOSITEIILHO.

2) Vuueepcanvuvie KoMMyHuKamugHwle oelicmeaus obecneuusaom cqhopmupo8anHoOCmsb COYUATLHBIX
HAaBbIKO8 00Y4aAOUWUXCAL.

OO0menune:

— BOCIIPpUHHUMAThb U (1)OpMy.HI/Ip0BaTI) CYKIACHUA B COOTBCTCTBHHU C YCIIOBUAMU U LECTIAMU 06IIIGHI/I$I;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOIO TOYKY 3PCHUA B YCTHBIX U MIMCbMCHHBIX TCKCTAX, JaBaTh

MOsACHCHUA 110 X0y PCUHICHUA 3aAa4Yi, KOMMCHTHPOBATh HOJ'Iy‘-IeHHBII\/JI PE3YIIbTAT,

— B X0JIe 00CYKJIEHHsI 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/IaeMOii TEMBI, TPOOJIEMBI, peIIaeMon
3aJ1a4M, BHICKA3bIBAaTh UJ/I€U, HAIIEJICHHbIE HA TIOUCK PEIICHHUS; COMOCTABISATh CBOU CYKICHHUS C
CYKICHUSIMH JIPYTUX YYaCTHUKOB JMAaJIora, OOHapy>KUBATh pa3jIMyuue U CXOJICTBO IMO3UIINN; B
KOPPEKTHOH (popMe GopMyIIHPOBATH Pa3HOTIACHS, CBOU BO3PAKEHUS;

— TPEACTABIATH PE3YIbTATHl PEIICHHS 3a]a4H, SKCTICPUMEHTA, UCCIICIOBAHUS, TTPOCKTA;
CaMOCTOSITEIIbHO BEIOMPATh (POpMAT BBICTYTUICHHS ¢ YIETOM 3a/1a4 MPE3CHTAIMA U OCOOCHHOCTEN
ayJIUTOPHH.

CoTpyannuecTBo:

— MOHMMATb U UCMOJIb30BaTh MPEUMYILIECTBA KOMaHAHON U UHIUBUAYaIbHOU pabOThI IPU PELICHUU
y4eOHBIX MaTeMaTUYECKUX 3a/1a4;

— TIPUHHUMATH 1IeITh COBMECTHOM JESITETbHOCTH, TUIAHUPOBATH OPTaHU3aIIUI0 COBMECTHOM padoTHI,
pacrpeaenaTh BUAbI paboT, JOrOBapUBATHCS, 00CYX)AaTh MPOIECC U PE3yJIbTaT padoThI; 000011aTh
MHEHHUSI HECKOJIbKUX JIFOJICH;

— ydYacTBOBATh B IPYIIIOBEIX opMax paboThl (00CY)aeHUS, 0OMEH MHCHHUSIMH, MO3TOBBIC IITYPMBI U
ap.);
— BBIIIOJIHATE CBOKO 4HaCThb pa6OTBI Hu KOOpI[I/IHI/IpOBaTL CBOHU ,Z[CI‘/'ICTBI/ISI C ,HPYFI/IMI/I YJICHAMH KOMaH/bI,

— OICHHMBATh Ka4C€CTBO CBOCT'O BKJIaJla B O6H.[PII>1 MMPOAYKT 11O KPUTCPUIM, C(i)OpMy.]'II/IpOBaHHBIM
yY4aCTHUKaMH B3aUMOICHCTBUSI.

3) Vuusepcanvhvle pezynamuensie oelicmaus obecneyusarom Gopmuposanue CMulC08bIX YCMAHOBOK U
HCUBHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3anusi:



CaMOCTOSITEJIbHO COCTABIISATh IUIAH, aJITOPUTM PELleHHs 3a]1aui (MM €ro 4acTh), BBIOUPATh CI1oco0
peleHus ¢ y4€TOM UMEIOIIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHU ¢ y4éTOM HOBOW HHpOpPMALIUH.

CaMOKOHTPOJIb:

— BJIAACTH CIOCOO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3yJIbTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 3a/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTOHTGHBCTB, HaﬁjleHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCT@fI;

— OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JeATEIbHOCTH TOCTABICHHOM LIEJU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS WM HEJAOCTYXKEHUS LEIH, HaXOAUTh OMIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca « Anredpa» 8 Kiacc TOMKHO 00eCednBaTh TOCTIKEHUE CIIEAYIOMINX
MNPECAMCTHBIX 06pa3OBaTCJIbHBIX PE3YJILTATORB!:

Yuciaa ¥ BBIYUCIEHUS

Hcnonp30BaTh HayaabHbIE PEACTABICHUS O MHOKECTBE IEUCTBUTEIIBHBIX YACEI U1 CPABHEHMS,
OKpYTJICHUS M BBIUMCIICHUI; N300pakaTh NEHCTBUTEIbHbIC YHCIa TOUKAMU Ha KOOPAWHATHOMN MPSIMOH.

[TpumMeHsTH MOHATHE apUPMETHIECKOTO KBaJPATHOTO KOPHS; HAXOAUTH KBaJpaTHbIE KOPHH, UCTIONb3YS
IIPY HEOOXOIMMOCTH KaJIbKYJISITOP; BBIIIOJIHATH TPE0Opa30BaHs BhIPAKEHUI, COAEepKAIINX KBAJApaTHbIE
KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonbs3oBath 3anucu OOJIBIINX U MAJIBIX YUCEN C MOMOIIBIO JECATUYHBIX ApoOeit u creneneit uncna 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHSTh MOHATHE CTENEHU C LIETbIM [TOKA3aTeIeM, BBINOIHIATH MPeoOpa3oBaHMsI BbIPaKEHUH,
COZIepKAIIUX CTEIICHH C LEIBIM I0Ka3aTeIIeM.

BbInonHATE TOXAECTBEHHbIE TPpeo0pa30BaHusl pallMOHAIbHBIX BRIPAXKEHUN HA OCHOBE MPaBUJI IEHCTBUN
HaJ{ MHOTOWICHAMH U alTeOpandecKuMu APOOSMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUATEIIH.

[IpumensTs npeoOpa3oBaHMsl BIpaXKEHUHN AJIsl PELLIEHUS Pa3InYHbIX 3a/1a4 U3 MAaTEMAaTUKH, CMEXHBIX

MIPEAMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeiiHble, KBapaTHbIE YPABHEHUS U PALlMOHAIBHbBIC YPaBHEHUS, CBOSIINECS K HUM, CUCTEMBbI
JIByX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoaUTH MpOCTENIINE UCCIECTOBAHNS YPABHEHUI M CUCTEM YPAaBHEHUI, B TOM YHCJI€ C MPUMEHEHUEM
rpaduyecKux npeacTaBieHuil (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUH pelieHus,
€CJI UMEET, TO CKOJIBKO, | TIp.).

[lepexoauts OT c0BECHOI (POPMYITUPOBKH 33/1a4H K €€ anreOpanyeckoil MOJENU ¢ TOMOIIbIO COCTaBICHUS
YpaBHEHUS WM CUCTEMbl YPaBHEHU, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]auu
MOJTyYEHHBIH pe3ybTaT.

[IpuMeHsTh CBOMCTBA YHCTIOBBIX HEPABEHCTB JJISl CPABHEHHUS, OLICHKH; pellaTh JUHEHHbIE HEPaBEHCTBA C
OJIHOI IepeMEHHON U UX CUCTEMBI; AaBaTh rpaQuecKyI0 WLTIOCTPAIII0 MHOXKECTBA PEIICHUI HEPaBeHCTBA,
CHUCTEMbI HEPABEHCTB.



DOyHKUUH

[Tonnmathp 1 uCNONB30BaTh QYHKIIMOHATBHBIC TTOHITHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHUS);
OTIpeeNATh 3HaueHHe (PYHKIIUU MO 3HAUCHUIO apTyMEHTa; OMPEeNATh CBOMCTBA PYHKIHMH 10 €€ rpaduky.

Ctpourts rpaduku d1eMeHTapHbIX QYHKIHA BUga y = k/x , y = X2, y= X2, y=\/x, y= IxI; omuceiBath
CBOMCTBa YHMCIOBOM (hyHKIUU 1O e€ rpaduKy.



TEMATHUYECKOE INTAHUPOBAHUE

BbInoHATE peoOpa3oBaHus BEIPAKEHUH, COAEPIKALINX KBAJAPATHBIE KOPHH.
BalIpaxkaTb nlepeMeHHbIE U3 T€OMETPUUECKUX U hr3ndecKkux Gopmyir;

Ne HanmeHnoBaHue pa3e0B H TeM NPOrpaMMbl KoaundecTBo yacoB Jlara Buabl nesaTeabHOCTH Bunasi, DJIeKTPOHHbIE
n/n H3y4YeHHsI dopmsbl (uudpossie)
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHE KOHTPOISK oGpazoBaTebHbIE
padoThI padoThI pecypest
Paznen 1. Yucaa u Boruuciaenus. KpaapaTubie KopHu
1.1. | KBagparHslii KOpeHb U3 yKcIIa. 2 0 0 01.09.2022 | ®opmynupoBaTh OpeeIeHUE KBAIPATHOIO KOPHS U3 YHCIIA, YcrHblit PoOLI
05.09.2022 | apudmeTHyeckoro KBajpaTHOro KOPHI; oI1poc;
IIpuMeHsTH Oneparyio U3BJICUYSHUS KBaJPaTHOTO KOPHSI U3 YKCIIa, UCIIOb3YS
NpU HEOOXOAUMOCTH KaJIbKYJISTOP;
1.2. | INonsaTne 06 UpparOHATEHOM YHUCIIE. 1 0 0 07.09.2022 | CpaBHMBATb H YIOPSJ0UYMBATH PAlMOHATIBHBIC U HPPAlMOHAIBHBIC YHCTA, YerHblit POIII
3aIlCaHHbIe C TIOMOIIbIO KBAAPATHBIX KOPHEH; orpoc;
1.3. | Jecaruunblie npuOIMIKEHUS] HPPALHOHAIBHBIX YUCEIL. 1 0 0 08.09.2022 | dopmyHpoBaTh ONpeJesIeHne KBaJAPATHOTO KOPHS U3 YHCIIa, [TucpmeHHbII POII
apru(MeTHYECKOr0 KBaIPATHOTO KOPHSI; KOHTPOJIb;
TIpuMeHsTH Oonepanuio U3BJICUCHUS KBaJPAaTHOTO KOPHSI U3 YKCIIa, UCIIOb3YS
HPU HEOOXOUMOCTH KaJIbKYJISITOD;
OreHUBATh KBAaJPATHBIC KOPHHU LIEJIBIMU YUCIIAMH M ACCSITUYHBIMH APOOSIMHU;
CpaBHHUBATH U YIOPSA0YMBATH PALHOHAIBHBIC U HPPALIMOHATBHBIC YHCIIA,
3aIMCaHHBIC C TIOMOIBIO KBAIPATHBIX KOPHEH;
1.4. | JlelicTBUTENbHBIC YUCIIA. 1 0 0 12.09.2022 | CpaBHMBATb H YNOPSJOUYNBATh pAallMOHAIBHBIC U HPPAllMOHAIBHBIC YHUCTIA, VerHbiit POII
3aIHCaHHbIe C TIOMOIIBIO KBAIPATHBIX KOPHEH; or1poc;
3HaTh oIpeseneHne IeHCTBUTEIIBHBIX YHCEIL.;
1.5. | CpaBHeHHE ICHCTBUTEIBHBIX YHUCEIL. 1 0 0 14.09.2022 | CpaBHMBATH U YHOPSAOUYMBATH PALHOHATIBHBIE U HPPALIMOHAIBHBIC YHCIIA, IMucemennsiit | POII
3aIMCaHHbIC C TIOMOIIBIO KBAAPATHBIX KOPHEH; KOHTPOJIb;
YMeTb cpaBHUBAThH JCHCTBUTEIbHbIC YHCTA.;
1.6. | Apudmernueckuii KBaJpaTHBINH KOPEHb. 2 0 0 15.09.2022 | doka3biBaTh CBOWCTBA apr()METUICCKUX KBAJIPATHBIX KOPHEH; MPUMEHSTh UX | Y CTHBIN POII
19.09.2022 | st npeoOpa3oBaHuUsl BBIPAXKCHHIA, orpoc;
1.7. | YpaBuenue Bunax2 =a. 2 0 0 21.09.2022 | UccnenoBath ypaBHEHHE X2 = a, HAXOAUTh TOUHbIE U MPUOIKEHHBIC KOPHH | Y CTHBII POII
22.09.2022 | mpua>0; or1poc;
IIncemeHHsbIi
KOHTPOJIb;
1.8. | CaoiicTBa apuMeTHYECKUX KBAAPATHBIX KOPHEHL. 2 0 0 26.09.2022 | MccnenoBath CBOMCTBA KBaJPATHBIX KOPHEH, IPOBOJIS YHCIIOBBIE VYcernblii PO
28.09.2022 | 3KCHEPUMEHTBI C UCIIONIB30BAHUEM KaJIbKYJISATOpa (KOMIIBIOTEPA); 0I1poc;
Jloka3bIBaTh CBOICTBA apU(PMETHUECKUX KBAJAPATHBIX KOPHEil; npuMeHaTh uX | ITucbMeHHbI
JUIs TIpeoOpa3oBaHus BBIPAKEHHI; KOHTPOJIb;




1.9. | IlpeoOpa3zoBaHue YUCIOBBIX BBIPAKEHHIA, CO 3 29.09.2022 | BoinonHsTh npeoOpa3oBaHus BRIPAKESHUI, coiepkaiinx kBaaparusie kopHu. | KontponeHas | https://edu.skysmart.ru/
Jiep KalluX KBaJpaTHbIE KOPHH 05.10.2022 | BeIpakaTh HEpEMEHHBIE 3 T€OMETPUUECKUX U (Pu3HIecKux Gpopmy; pabora;
BbIunciaTh 3HaUCHNS BBIPAXKEHUH, COAEPIKALIMX KBAAPATHBIC KOPHH,
HCTIONB3YS MPU HEOOXOAUMOCTH KAJIBKYJISTOD;
Vcronbs30Bath B X0/1€ PEIICHHS 33124 SIEMEHTAPHbBIC NPEACTABICHHS,
CBSI3aHHBIC C MPHOMMKEHHBIMU 3HAYCHUSIMHU BEJTMUNH;
3HaKOMUTBCS C HCTOPHEH Pa3BUTHS MATEMATHKHY;
Hroro no pa3zneny 15
Pa3aen 2. Yncaa u Bprunciaenns. CTeneHs ¢ HeJbIM HOKa3aTeJaeM
2.1. | CreneHb C LENbIM OKA3aTENIEM. 1 06.10.2022 | ®opMyaupOBaTh ONpPENEICHHUE CTEIEHNU C LEIbIM I10Ka3aTeIeM; VYernblit Yun.py
ompoc;
2.2. | CranmaprtHas 3anuch 4yncia. 1 10.10.2022 | IIpencraBisTh 3aMUCh OOJBIINX U MaJbIX YUCEN B CTAHAAPTHOM BHIC; IMucemennslit | Yuu.py
KOHTPOJIB;
2.3. | Pa3mepbl 00BEKTOB OKPY’KAIOIIEro MUpa (OT 1 12.10.2022 | ®opMyaupoBaTh ONpPeIEICHUE CTEIEHHU C LEIbIM I10Ka3aTeleM; VYcrHblit Vun.py
3JIEMEHTAPHbIX YaCTHI{ JO KOCMUYECKUX 00BEKTOB), IpencraBnsaTh 3amuch OOJIBIINX U MAJIbIX YUCEI B CTAHAAPTHOM BHE; o11poc;
JUIUTENIBHOCTD MPOLIECCOB B OKPYIKAIOLIEM MUPE. CpaBHUBATH YKUCIIA U BEJIMYMHBI, 3AIIHMCAHHBIE C UCTIONIB30BAHUEM CTEIIEHU
10;
Hcnonb30BaTh 3aMUCh YUCEN B CTAHAAPTHOM BUJIE ISl BEIPAXKEHUS Pa3MEPOB
00BEKTOB, JJIUTEILHOCTH MIPOLECCOB B OKPY’KAIOILEM MHUPE;
2.4. | CpoiicTBa CTENEHH C LIEJIBIM IOKa3aTeIeM 4 13.10.2022 | ®opmynupoBath, 3aIIUCHIBATH B CHMBOINYECKON (hopMe U WLTIOCTPUPOBATh | Y CTHBIH https://edu.skysmart.ru/
20.10.2022 | npuMepaMu CBOMCTBA CTEIIEHH C LIEJIBIM ITOKa3aTeleM; or1poc;
IIpuMeHsTh CBOICTBA CTENEHH JUIs IPe0Opa3oBaHus BEIPAKCHHUIH, [TuceMeHHbIH
COZIepIKAIINX CTEIICHH C LEJIBIM IT0Ka3aTeIeM; KOHTPOJIb;
KonrponbHas
pabora;
Hroro no paszneny 7
Pasnen 3. Auredpauyeckue Bpipaskenus. KBajapaTHblii Tpéxuiien
3.1. | KBagpatHblii TpéxuiieH. 1 31.10.2022 | Pacno3HaBaTh KBaJpaTHBIIl TPEXUIIEH, YCTAHABIMBATH BO3MOXKHOCTD €TI0 VYernblit POLI
Pa3IoKEeHHs HA MHOXUTEINY; oI11poc;
3.2. | PasznoxeHue KBaJpaTHOro TPEXUIEHA HA MHOKUTEIH 4 02.11.2022 | PacknaipiBaTh Ha MHOKHTEIN KBAJPATHBIH TPEXUJIEH C HEOTPHLIATENbHBIM YcrHblit https://edu.skysmart.ru/
09.11.2022 | AMCKPHMUHAHTOM; oTIpoc;
IuceMenHsIi
KOHTPOJIB;
KonrponbHas
pabora;
Hroro no paszueny 5
Paznen 4. Anre6panyeckue BbIpaskeHusi. Aliredpanyeckas 1poonb
4.1. | Anrebpanueckast Apo0b. 1 10.11.2022 | 3anuckiBaTh anredbpandyeckue BhIPaXKEHHUS; VYernbrit POII
ompoc;
4.2. | Homycrumble 3HaU€HHs IEPEMEHHBIX, BXOJISIINX B 1 14.11.2022 | 3anuceiBaTh anreOpanyecKue BIPAKCHHS; JIuKTaHT; https://uchi.ru/main

a.nre6panqe01<ne BBIPpAXKCHUS.

Haxoam‘}, o0acTh ONpeACICHUS PAlUOHAJIBHOT'O BBIPAXKECHUS




4.3. | OcHOBHOE CBOICTBO anredpanyeckoit Apoou. 2 16.11.2022 | 3anuchiBaTh anredpanyecKue BbIPAKEHUS; VYernblit POII
17.11.2022 | HaxoauTs 06nacTb ONPEEIeHUs PALMOHAIBHOTO BBIPAXKCHHUS; o11poc;
BBINOJHATE YKCIIOBBIE IMOJICTAHOBKH M BBIYUCIIATH 3HAYCHHUC }IpOGI/l, B TOM
YHCIIE C TIOMOIIBIO KaJIbKYJIATOPA;
DopMyIMPOBaTH OCHOBHOE CBOICTBO ainredpanydeckoil Apodyu U NPUMEHSTh
ero Juisi npeobpa3oBanus Ipoodeit;
4.4. | Coxpamenue npobeii. 2 21.11.2022 | ®opmMyMpoBaTh OCHOBHOE CBOMCTBO aireOpandeckoil Apoou v MPUMEHSTh YcTHbIi POII
23.11.2022 | ero mis npeoGpa3oBaHus Jpooeii; or1poc;
BrimonuaTh nelcTBUS ¢ anrebpandeckuMu ApoOsSMHu;
4.5. | CnoxeHue, BBIYUTAHUE, YMHOXKEHHUE U JICJICHHE 4 24.11.2022 | BINOMHATD ASUCTBHSA C aNreOpanyecKuMH ApOOsIMH; YcrHbiit https://edu.skysmart.ru/
anredpanveckux Ipooei. 01.12.2022 orIpoc;
ITnuceMeHHbIH
KOHTPOJIB;
4.6. | IIpeoOpa3oBaHue BbIpaXKEHUIt, COAEPKALLMX 5 05.12.2022 | ITpumeHsATh IpeoOpa3oBaHUs BBIPAXKEHUN [UIS PELLIEHHs 3a1a4; VYcrublit https://edu.skysmart.ru/
ajredpandeckue ApooH. 14.12.2022 | Beipakatbh nepeMeHHbIe U3 HopMy1 (PU3HUECKUX T€OMETPUUECKUX, 0I1poc;
OITMCBhIBAKOIIHX 6]>ITOBI>IC cm‘yaunu); ITuceMeHHbIH
KOHTPOJIb;
KoHTtponbHas
pabora;
HWroro no pasneny 15
Pa3znen 5. YpaBuenusi n HepaBencTBa. KBagpaTHbie ypaBHeHus:
5.1. | KBanpaTHOe ypaBHEHHE. 1 15.12.2022 | Pacno3HaBaTh KBa/ipaTHbIC YPaBHECHUS; YcTHbli POII
ompoc;
5.2. | HenonHoe KBasipaTHOE ypaBHEHHUE. 2 19.12.2022 | Pacrno3HaBaTh KBaJipaTHBIC YPAaBHCHUS; YcTHbit POMI
21.12.2022 | 3anuceiBaTh GpopMyiTy KOpHEH KBaJpaTHOTO YPaBHEHHS; pelIaTh KBaJApaTHBIE | OMpocC;
YPaBHEHMS — IOJIHBIC U HEMOJIHBIC; ITucpMenHsIit
KOHTPOJIB;
5.3. | ®opmyna kopHe# KBaipaTHOrO YpaBHEHUsL. 3 29.12.2022 | Pacnio3HaBaTh KBaJpaTHbIC yPaBHEHUS; IMucemennsii | POII
11.01.2023 | 3anuceiBaTh GopMyIily KOPHEH KBAJPaTHOTO YPaBHEHHS; PEIIATh KBAJPaTHbIE | KOHTPOIb;
YPaBHEHHUS] — IOJIHBIE U HETIOJIHBIE;
IIpoBoauTk npocTeiiue uccae0BaHUs KBAIPaTHbIX yPaBHEHUIA;
5.4. | Teopema Buera. 2 12.01.2023 | ®opmyupoBats TeopeMy Buera, a Takke 00paTHYIO TeOpeMy, IIPUMEHSTh YcTHblit POII
16.01.2023 | 3Ti TeopeM s pelIeHus 3a/1a4; oT1poc;
ITuceMeHHbIH
KOHTPOJIB;
5.5. | Pemenne ypaBHeHHH, CBOJSIIMXCS K KBaJPATHBIM. 2 18.01.2023 | ; JIuKTaHT; POII
19.01.2023 | Pacno3HaBaTh KBaJipaTHbIE YPaBHEHUS;

3anuceiBaTh HOPMYJTy KOPHEH KBaJIpaTHOTO YpaBHEHHS; pelIaTh KBapaTHbIC
YpaBHCHUS — IIOJTHBIE U HCTIOJIHBIC,

IIpoBoanTh NpoCTEiie UCcCle10BaHNs KBaIPAaTHBIX ypaBHEHNUI;

Pemiate YpaBHCHUS, CBOAALIMECS K KBAIPATHBIM, C TIOMOIIBIO
npeoOpa3oBaHuil U 3aMEHO IEPEMEHHO;




5.6. | Ilpocreiimme 1poOHO-pallMOHATBHBIC YPABHEHHUSI. 3 23.01.2023 | Pacno3HaBaTh KBaipaTHbIC YPaBHCHHUS, Tectuposanue; | POIII
26.01.2023 | 3anuceiBaTh GHopMyITy KOpPHEH KBaJpaTHOTO ypaBHEHHs; PEIlaTh KBa[paTHbIE
YpaBHCHUS — IIOJTHBIE U HEIIOJIHBIC,
IIpoBoanTh MpocTeiiiye uccie10BaHus KBaPaTHBIX yPaBHEHUIN;
Pemrate YpaBHCHUS, CBOAALIMECS K KBAAPATHBIM, C TIOMOIIBIO
npeoOpa3oBaHuil U 3aMEHOI EPEMEHHO;
HabnroaTh 1 aHATM3UPOBATH CBA3b MKy KOPHAMU M KO3 PUIIMEHTaMU
KBaJIPaTHOTO yPaBHEHUS;
Pemrath 1poOHO- pallMOHAIBHBIC YPABHEHHSL.;
5.7. | PemeHne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO KBaJJPATHBIX 2 30.01.2023 | PemraTh TEKCTOBEIE 3a/ja4H aAreOpanuecKUM COCOOOM: IEPEXOAUTE OT Kontpomsnas | https://edu.skysmart.ru/
YpaBHEHHH 01.02.2023 | cnoBecHOl GOpMYITUPOBKH YCIIOBHS 3a1a4H K alnreOpandecKkoil Moaean pabora;
IMyTéM COCTABIICHHS YPaBHEHUST; PEIIaTh COCTABICHHOE ypaBHEHNUE;
HHTEPIPETHPOBATh PE3yIbTaT;
3HAKOMUTBCS C HCTOpHUEl pa3BUTHS anreOpsl;
Hroro no pazaeny: 15
Paznen 6. YpaBHenus u HepaBeHcTBa. CHCTeMbl ypaBHEHHIH
6.1. [ JIuneiiHoe ypaBHEHUE C IBYMs IEPEMEHHBIMH, €TI0 2 02.02.2023 | Pacrio3HaBaTh JIMHEHHbIE YPABHEHHS C JIBYMs IEPEMEHHBIMHU; IMucbmennsit | POLI
rpauK, IpUMEpBI PEIICHNUs YPaBHEHHUH B LEJIbIX 06.02.2023 | Ctpoutb rpadvKy JIMHEHHBIX YPABHEHUI, B TOM YHCIIE UCTIONB3YS LU(PPOBBIE | KOHTPOIIb;
YHCIIaX. pecypebl;
6.2. | Pemenue cucrtem IByX JIMHEHHBIX ypaBHEHHUII ¢ 1BymMs | 3 08.02.2023 | PemaTth cHCTEMBI IBYX JTMHEHHBIX YPaBHEHHUMH C IBYMS IIEPEMEHHBIMU ITucemennsiit | POII
NepeMEHHBIMH. 13.02.2023 | moaCTaHOBKOM M CIIOKEHHEM; KOHTPOJIb;
6.3. | Ilpumeps! peleHust CUCTEM HEJIMHEHHBIX ypaBHEHUi ¢ | 3 15.02.2023 | PemaTb cUCTEMBI JBYX JIMHEHHBIX YPABHEHUII C IByMS IEPEMEHHBIMU YcTHbit POII
JIByMsI IEPEMEHHBIMH. 20.02.2023 | moaCTaHOBKOM U CJIOXKECHUEM, orpoc;
Pemate npocreiinme cucTeMsl, B KOTOPBIX OHO U3 ypaBHEHUI He ABaseTca | ITuceMeHHbIH
JINHEHHBIM; KOHTpOIJIb;
6.4. | I'padmueckas mHTEpIpETALMS YPABHEHHS C IBYMS 2 22.02.2023 | IIpuBoaMTH rpadUuecKyr0 HHTEPIPETALUIO PEIICHHS YPaBHEHHS C IBYMS Tectuposanue; | POIII
NIepeMEHHBIMHU U CUCTEM ypaBHEHUH ¢ IBYMS 23.02.2023 | mepeMEeHHBIMU M CHCTEM YPaBHEHHH C JABYyMsl IEPEMEHHBIMU;
HEePEeMEHHBIMH.
6.5. | PereHne TEKCTOBBIX 3a/a4 C TIOMOIIBIO CHCTEM 3 27.02.2023 | PemraTh TEKCTOBBIC 33241 alreOpandeckuM CrocoooM; YcrHbrit POII
YpaBHEHHH 02.03.2023 ompoc;
ITucpMeHHbIiH
KOHTPOJTb;
Konrponsnas
pabora;
Hroro no pazaeny: 13
Paznen 7. YpaBuenusi u HepaBeHcTBa. HepaBencrna
7.1. | UucnoBble HepaBEHCTBA U UX CBOMCTBA. 1 06.03.2023 | ®opMyaupoBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, MIIFOCTPUPOBATh UX HA VcrHblii POII
KOOPAMHATHOI NPsIMOii, 10Ka3bIBaTh AJIreOpanvecKH; 0Ipoc;
7.2. | HepaBeHCTBO ¢ OfHOMN NEPEMEHHOM. 2 09.03.2023 | dopMyIHpOBaTh CBOMCTBA YHUCIOBBIX HEPABEHCTB, MILTIOCTPUPOBATH UX HA ITucemennsiit | POII
13.03.2023 | kOOpAMHATHOM MPSMOIA, T0Ka3bIBaTh AreOpanvecKu; KOHTPOJIb;

HpPIMeHHTB CBOICTBA HEPABEHCTB B XOJI€ PEUICHU 3a1a4;




7.3. | JIuneiinble HepaBeHCTBA C OJJHOM MEPEMEHHOM U UX 3 15.03.2023 | ®opmyanupoBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, MILIFOCTPUPOBATh UX HA JluKTaHT; VYuun.py
pelieHue. 20.03.2023 | KOOpAMHATHOW MPSMOM, OKa3bIBATh AJIreOpanvecKu;
IIpumeHnaTH CBOMCTBAa HEPABEHCTB B XOJI€ PEIICHHUS 3a/a4;
Pemiate nuHeHHbIC HEPABEHCTBA C OAHON MEPEMEHHOM, H300paXkaTh pelIeHHe
HEPaBEHCTBA Ha YUCIIOBOH MPSIMOii;
7.4. | CucreMsl IMHEHHBIX HEPABEHCTB C OJJHOU 3 22.03.2023 | PemaTh JIMHEWHbIC HEPABEHCTBA C OJIHOM MEpEeMEHHOM, n300paxaTs peuenue | [Tucemennsiii | https:/edu.skysmart.ru/
NepeMEHHON 1 UX pelIeHue. 27.03.2023 | HepaBeHCTBA HA YUCIIOBOM MPSIMOI; KOHTPOJIb;
Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, H300paXkaTh PEIICHHE CHCTEMBI
HEPABEHCTB HA YUCIIOBOH MPSIMOH;
7.5. | M300paxeHue pemieHus TMHEHHOTO HEPABEHCTBA M UX | 3 03.04.2023 | PemaTh TMHEHHBIC HEPABSHCTBA C OJHOI EPEMEHHOM, H300paXkaTh perieHue | Y CTHbli https://edu.skysmart.ru/
CHCTEM Ha YMCIIOBOI IPAMOit 06.04.2023 | HepaBeHCTBa Ha YMCIIOBOI MPSIMOif; o1poc;
Pemath cucTeMsl TMHEHHBIX HEPABEHCTB, H300paKaTh PElIeHHE CHCTEMBI ITuceMeHHbII
HEpaBeHCTB Ha YHCIIOBO MPAMOif; KOHTPOITb;
Konrponsuas
pabora;
Hroro no pasneny: 12
Paznen 8. @®ynkuun. OcHOBHbIE OHATHS
8.1. [ Ilonsarue pyHkumu. 1 10.04.2023 | Hcrionb30BaTh (yHKLIMOHAIBHYIO TEPMUHOIOTHIO U CHMBOJIHKY; VcrHblii POII
onpoc;
8.2. | OGnacte onpeseneHus 1 MHOKECTBO 3HAYCHUIT 1 12.04.2023 | Vcrionp30BatTh (GyHKIMOHAIBHYIO TEPMUHOIOTHIO H CHMBOJIHKY; Ycrablit PoOII
GbyHKIMH. BrruncnaTs 3Ha4eHus QyHKIHI, 3a1aHHBIX HopMynaMH (IIpu ompoc;
HE0OXOIUMOCTH HCIIONIb30BaTh KAIBKYIATOP); COCTABIATH TaOIUIIBI ITuceMeHHbII
3HAaYeHUH (yHKINH; KOHTPOJIb;
8.3. | CnocoOsb1 3aganns QyHKIUH. 1 13.04.2023 | Mcnonb30BaTh hYyHKIHOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIUKY; YcrHslit POII
Bbrunciasars 3HaueHust GyHKIMMN, 3aJaHHBIX (popMyIamMu (IpH 0T1poc;
HEOOXOAMMOCTH MCTIONB30BaTh KAJIBKYJISTOP); COCTABIATH TAOIULIbI
3Ha4YCHUH QyHKIUH;
Ctpouth 1Mo Toukam rpaduku QyHKIHIA;
8.4. [ I'padux dpyskuum. 1 17.04.2023 | Ucnonb3oBaTh GyHKIMOHAIBHYIO TSPMHHOIOTHIO H CHMBOIIHKY; YcrHslit PoOLI
Brruncnsrs 3Ha4eHus QyHKIHMIL, 3a1aHHBIX hopMynaMu (IIpu ompoc;
HE0OXOAUMOCTH HCIIONIb30BaTh KAIBKYISTOP); COCTABIATH TaOIULIBI ITuceMeHHbIi
3HaYeHUH QYHKLUU; KOHTPOJIb;
Ctpouts 1o ToukaM rpaduku GpyHKImii;
8.5. | CaoiicTBa yHKIINH, HX OTOOpaKeHHE HA 1 19.04.2023 | OnucsIBaTh cBOMCTBa QYHKIMH Ha OCHOBE e¢ rpadmueckoro npencrapienus; | Konrpomsnas | https://edu.skysmart.ru/
rpaduxe Hcnonp30BaTh GyHKIHOHATHHYIO TEPMUHOIOTHIO M CHMBOJHKY; pabota;
HccaenoBaTh mpHMeps! IPapuKoB, OTPAKAIONINX PeaTbHbIC IPOIECCH K
SIBJICHHS;
ITprBoIHTE MPHMEPHI IPOLECCOB U ABICHUH ¢ 3a1aHHBIMHI CBOHCTBAMH;
Hroro no paszneny: 5
Paznen 9. ®ynkuuu. Ynciosbie QyHKIHH
9.1. [ Urenue u nocrpoenue rpahuxos GyHKIHUH. 1 20.04.2023 | HaxoauTb ¢ HOMOIIBIO Ipaduka GYHKIHN 3HAUCHHE OJJHOU U3 YcTHbIi POII
paccMaTpUBaeMBbIX BEJIMYHH 110 3HAUCHUIO JIPYTrOM; orpoc;




9.2. | Ilpumeps! rpadukoB GyHKIHI, OTPAXNKAIOMINX 1 0 24.04.2023 | Haxomuth ¢ HoMoIIbio rpaduka GpyHKIUKN 3HAYSHUE OJTHON 13 Jukrant; POII
pealibHbIE TIPOLECCHI. paccMaTpUBaeMBbIX BEIMYHH 110 3HAUCHUIO JIPYTOM;
B HecnoxHBIX cily4asx BbIpaxaTh (OPMYJIOH 3aBUCUMOCTb MEXIY
BCIIMYMHAMU,
9.3. | dyHKIMHK, ONUCHIBAIOIINE NIPSMYIO U 00PATHYIO 1 0 26.04.2023 | HaxoquTh ¢ IOMOILIBIO Tpadrka GYHKIHN 3HAYCHHE OJJHOU U3 Tecruposanue; | POIII
HPONOPINOHATIBHBIE 3aBHCHMOCTH, HX IPAQUKH. paccMaTpUBaeMBIX BEJIHMYHH [0 3HAUCHHIO JPYTOif;
B HECIIOXKHBIX CIIydasix BBIPaXaTh (GOPMYIIOH 3aBUCUMOCTD MEKIY
BEIIMYMHAMU;
OmnuchIBaTh XapaKTep U3MEHEHNUs OJHOM BEIUYHHEI B 3aBHCUMOCTH OT
H3MEHEHHS IPYyTol;
9.4. [ T'unepOouna. 1 0 27.04.2023 | Pacnio3HaBaTh BUIbl H3y4aeMbIX (YHKIHH; YcrHsit Vuu.py
ompoc;
9.5. | I'padux pynkuuny =x2. 2 0 03.05.2023 | Pacnio3HaBaTh BU/bl H3y4aeMbIX (YHKLMH; TectupoBanue; | Yun.py
04.05.2023 | INToka3bIBaTh CXEMaTUUECKH ITOJOKEHUE HA KOOPIMHATHON IIOCKOCTH
rpadukoB GyHKIMI BUIa: y= X2, y = X3,y=KOpeHb KBaJpaTHbII U3 X, y = I x
L
Hcrnonb30Bath (DyHKIHOHAIBHO-IPahUUECKUE MPEICTABICHUS ISl PELLICHUS
M MCCJIEI0BAaHMSl YPAaBHEHHH M CHCTEM YPaBHEHHIA;
9.6. | dynkmn y =x2,y =x3, 3 1 08.05.2023 | Pacnio3HaBaTh BUIbI H3y4aeMbIX (YHKIHHA; Ycruslit Yuun.py
y:\/x, y=IxI; rpaduueckoe pemieHne ypaBHeHHH 1 10.05.2023 | IToka3bIBaTh CXEMAaTHUCCKHU MOJI0KEHHE HAa KOOPIMHATHON IIIOCKOCTH orpoc;
CHCTEM YpaBHEHUH rpadukoB QYHKIMI BUIa: y= X2, y = X3,y=KOpeHb KBaJpaTHbIi U3 X, y = [ X | [TucpMeHHbIi
; KOHTPOJIb;
Hcnonp3oBaTh QyHKIMOHAIBHO-TpadHIecKie IpeAcTaBIeH s 1 pemenns | KonTponpHas
1 UCCIIEIOBaHUS YpPaBHEHUH U CHCTEM ypaBHEHHIT; pabota;
ITprMeHsATs HUPPOBBIE PeCYPCHI LISl HOCTPOCHHUS TPahHKOB QYHKIUI;
HWroro mo pasneny: 9
Paznen 10. IloBTOpeHue u 06001menne
10.1. | IToBTOpEeHNE OCHOBHBIX MOHATHI 1 METOJIOB KypcoB 7 | 6 1 11.05.2023 | BbiOupath, MIPUMEHATD, OLEHUBATh CIIOCOOBI CPABHEHMS YMCEIT, BRIYUCICHHUH, | Y CTHBII https://edu.skysmart.ru/
1 8 KIaccoB, 0000IIeHNE 3HAHMI. 25.05.2023 | mpeobpa3oBaHHMii BEIpaXKEHUH, PEIICHHs yPaBHEHHII; ompoc;
OcCyILIECTBIIATH CAMOKOHTPOJIb BBINOIHAEMbIX AEHCTBUI 1 CaMOIIPOBEPKY IInceMeHHbIH
pe3yibTata BBIYHCICHUM, IpeoOpa3oBaHumii, MOCTPOCHHII; KOHTPOJIb;
Pemath 3a1aun U3 peanbHON XKI3HH, IPUMEHSITh MaTeMaTHIECKHE 3HAHHS Kontponsnas
JUISL pEeIIeHHs 3a/1a9 U3 IPYTHX MPEIMETOB; pabota;
Pemath TeKCTOBBIC 3a1a4H, CPABHUBATh, BRIOMPATh CIIOCOOBI PEIICHHS
3a/a4u;
Hroro no pazaeny: 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10
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