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IosicHUTEIHLHAA 3ANUCKA.

PaGouas nporpamma mo anredpe ans 7 kiacca pa3paboTaHa Ha OCHOBE CJIEAYIONINX HOPMATUBHO-TPABOBBIX M MHCTPYKTUBHO-METOIUYECKUX JOKYMEHTOB:

e OenepanbHblil 3akoH Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit ®deaeparnum» ot 29.12. 2012 ropa;

e [Ipuka3 MunucrepcTBa obpazoBanus 1 Hayku P® ot 17.12. 2010 1. Ne 1897 «O0 yTBepkaeHuu heaeparbHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOTO
CTaHJIapTa OCHOBHOT'O O0IIETO 00pa30BaHUs»;

e [Ipuka3 MunucrepctBa oOpazoBanus 1 Hayku PO ot 29.12. 2014 1. Ne 1644 «O06 BHeceHnH U3MEHEHUH B IprKa3 MuHuUCTEpCTBO 00pa3oBaHus U Hayku PO
or 17.12. 2010 r. Ne 1897 «OO0 yTBepkaeHuu (eepaibHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOI'O O0IIEro 00pa3oBaHM Y,

e [Ipukaz MunucrepcrBa oopazoBanus u Hayku P® ot 30.08.2013 1. Ne 1015 (c u3m. U nononuenusimun) «O06 yrBepkaenuu Ilopsiika opranuzanum u
OCYIIECTBIIEHUSI 00pa30BaTEIbHON JAESITEIbHOCTH IO OCHOBHBIM 00111€00pa3oBaTelbHBIM IpOrpaMmMaM-00pa3oBaTesIbHbIM IPOrpaMMaM Ha4allbHOTO
00111eT0, OCHOBHOT'O OOIIIET0 M CPEIHEro 00IIero 00pa3oBaHUsD;

e [Ipuxa3z Munucrepctsa npocsemienus PO ot 28.12.2018 roga Ne 345 "O ¢enepaibHOM nepedHe yueOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO MPU
peanu3aluy UMEIOLUX FOCYAapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTebHBIX TPOrpaMM HavyaabHOTO 0OIIEro, OCHOBHOTO OOIIET0, CPETHETO
oOmero oopazoBanus"

e [Toctanornenune denepanbHOM CIIy>XObI IO HA30PY B CBETE 3alIUTHI MPaAB MOTpeOUTENeH 1 O0J1aromnoaydns 4eloBeka, | TaBHOT0 rocy1apCcTBEHHOTO
canutapHoro Bpaua PO ot 29.12.2010 r. N 189 «OG6 yrBepxnenun CanlluH 2.4.2.2821-10 «CanutapHo- 30UAEMUOIOTHUECKIE TPEOOBAHUS K YCIOBUSIM
U OpraHu3ainuy o0y4yeHus B 0011e00pa30BaTeNbHBIX YUPEKICHUAXY, C U3MEHEHUSMU;

e [IprmMepHBIE OCHOBHBIE 00pa30BaTENbHbBIE MPOTPAMMBbI HAYAILHOTO 00I1Iero 00pa3oBaHUs K OCHOBHOT'O 00111ero o0pa3oBaHMsl, BHECEHHBIX B PEECTp
00pa3oBaTeNbHBIX MPOTpaMM, OJJOOPEHHBIX (heepaTbHbIM YUeOHO-METOINYECKUM 00bEeIMHEHNEM 110 0011eMy 00pa30BaHHIO

e Anrebpa. COopHUK pabouux mporpamm 7-9 kiaccel. YueoHoe mocooue mist OO. CocraBurens bypmucrposa T.A.

e YcraB MKOY «Cosxo3nas COIll»;

o Yuebnsiii miman MKOY «Cosxo3nas COILl»; na 2021-2022 y4eOHbIit TO;

¢ OOIT OO0 MKOY «Cosxo3nas COIIl»;

e [Tonoxxenue o pa3paboOTKe U yTBEPKACHUH pabouux nporpamm neaarorndyeckumu padotaukamu MKOY «Cosxo3nas COILD»;



Oo0mas xapakrepucTuka y4eOHOro npeamera, Kypca

B kypce anreOpsl 7 k1acca MOKHO BBIICTHUTH CJIEAYIONIUNE OCHOBHBIC COJIEpIKATENbHbIC TMHUHU: apu(PMETHKA; FJIEMEHTHI alIre€OpBI; BEPOSITHOCTH U
craTucTuka. Hapsiay ¢ »TuM B cojiepkaHue BKIIFOUEHBI JOTIOJHUTEIBHBIE TEMBI TIOJT PYOpHKOH «JlJ1s1 TeX, KTO X0UeT 3HaTh OO0JIBIIIE», UTO CBSA3AHO C pealn3aiueit
1esei OOIEMHTEIUICKTYaIbHOTO U OOIIEKYIbTYPHOTO pa3BUTHs yuaruxcs. ComepikaHue KaXa0u U3 3THX TEM Pa3BOPAYMBACTCA B COJIEPIKATEILHO-METOIUYECKYO
JINHUIO, MIPOHU3BIBAIOIIYIO BCE OCHOBHBIE COJAEPKATEIbHBIE IMHUH U CIIY’KUT LIEJIM OBJIAJICHHS YYAIIUMUCA HEKOTOPBIMU 3JIEMEHTAMH YHUBEPCAIBHOIO
MaTEeMaTUYECKOTO S3bIKa U BIAJCHHS ONPECIICHHBIMA HaBBIKAMH, a TaK K€ CIIOCOOCTBYET CO3JaHUI0 OOIIEKYJIbTYPHOTO TYMaHUTApHOTO (hOHA U3YUECHHS Kypca.

Coneprxanue TUHUN «ApudMETHKa» CIYKUT GYHIAMEHTOM JIJIs JATBHEHIIIET0 N3YYCHHS YUalTUMUCI MAaTEMAaTUKH M CMEKHBIX JUCITUIUINH, CIIOCOOCTBYET
Pa3BUTHUIO HE TOJIHKO BBIUUCIUTEIHHBIX HABBIKOB, HO U JIOTHUECKOTO MBIIIIIEHHUS, ((OPMUPOBAHUIO YMEHUS TIOJIH30BATHCS AITOPUTMAMHU CITIOCOOCTBYET Pa3BUTHUIO
YMEHUH TJIAHUPOBATH U OCYIIECTBIISATH ACSITEIILHOCTD, HAITPABJICHHYIO HA PEIICHUE 3a/1a4, a TAK)KE MPUOOPETEHUIO TTPAKTUYSCKUX HABBIKOB, HEOOXOIUMBIX B
IMOBCEIHEBHOM JKU3HH.

CopeprxaHue THHUHA « DTIEMEHTHI alreOpbDy CUCTEMAaTU3UPYET 3HAHUS O MAaTEMaTHUYECKOM SI3bIKE, MOKa3bIBasi IPUMEHEHHE OYKB /Il 0003HAUCHUS YHCET U
3aIUCH CBOMCTB apu(hMETUICCKUX JICHCTBUH, a TAKXKe JJIs1 HAX0XKICHUST HEU3BECTHBIX KOMIIOHCHTOB apu()METUICCKUX JCHCTBHIA

JIunus «BeposSTHOCTh M CTATUCTHKAY - 00s13aTEIbHBIM KOMIIOHEHT IIKOJILHOTO 00pa30BaHMs, YCUIUBAIOIINKA €r0 MPUKIAJHOE U TPAKTHICCKOE 3HAUCHHE.
DTOT MaTepuan HeoOXOAUM, IPEKIE BCero, it (GOpMHUPOBAHUS Y ydaluXcs (yHKIIMOHATEHOW IPaMOTHOCTH — YMEHUS BOCIIPUHUMATh U KPUTHUIECKH
aHAITM3UPOBATH HHPOPMAIIHIO, MPEACTABIICHHYIO B PA3TUYHBIX (POpMax, MIOHUMATh XapaKTep MHOTUX peaTbHBIX 3aBUCUMOCTEH, IPOU3BOAUTH MIPOCTEHIIINE PACUETHI.
[Tpu n3ydeHnu BEpOSITHOCTA U CTATUCTUKH 00OTaIalOTCs MPEACTABICHHS O COBPEMEHHON KapTHHE MUPa M METOJIaX €ro HCCe0BaHus, (HOPMUPOBAHUS TOHUMAHUS
POJU CTAaTUCTUKU KaK UCTOYHHKA COIMALHO 3HAUMMOM HH(POPMAIINH U 3aKJIabIBAIOTCSI OCHOBBI BEPOSTHOCTHOT'O MBIIILICHHUS.

Kypc anrebpsr 7 kimacca xapaKTepu3yeTcsl MOBBIIICHUEM TEOPETHUECKOTO 00yUEHUS, IIOCTETICHHBIM YCHIICHUEM POJIM TCOPSTHUECKUX 0000IIECHNN 1
NEMyKTUBHBIX 3aKimoueHuid. [IpukiagHas HanmpaBIeHHOCTh Kypca 00eCTIeunBaeTCsl CUCTEMATHUYECKUM OOpaIlleHHEeM K IpUMepaM, PaCKpPhIBAIOIUM BO3MOKHOCTH
IIPUMEHEHNS] MATEMATUKU K U3YUYEHHUIO JEMCTBUTEIBHOCTH U PELICHUIO MPAKTUYECKUX 3a/1a4.

Heﬂl/l H3YyYCHUHA TIpEaMETA

B nanpaenenuu 1uuHOCMHO020 PA3GUM UL

1) pa3BUTHE JIOTHYECKOTO U MPAKTUIECKOT'O MBIIIUICHHS, KYJIbTYPBI PEUH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

2) ¢hopMHpOBaHKE Y yUAIIUXCSl MHTEIUIEKTYaTbHON Y€CTHOCTH M 0OBEKTUBHOCTH, CHOCOOHOCTH K MPEOA0ICHUIO MBICIUTEIBHBIX CTEPEOTUITIOB, BHITEKAIOIINX
W3 OOBIJEHHOTO OIBITA;

3) BocIUTaHHE KaYeCTB TUYHOCTH, 00ECIIEUNBAIOIINX COIIMATBLHYI0 MOOMIIBHOCTD, CIIOCOOHOCTh MPUHUMATH CAMOCTOSTEIIbHBIC PEIICHHUS;

4) hopmMHpOBaHNE KAYECTB MBIIUICHUS, HEOOXOJUMBIX IS aJaliTallid B COBPEMEHHOM MH(OPMAIITMOHHOM OOIIECTBE;

5) pa3BUTHE HHTEpECa K MATEMaTHYECKOMY TBOPYECTBY U MATEMAaTHYCCKHX CITIOCOOHOCTECH.

B npeomemmnom nanpagnenuu:

1) oBnasieHNe MaTEMaTHYECKUMU 3HAHUSIMUA M YMEHHUSMHU, HEOOXOAMMBIMH ISl TIPOIOJKEHUSI 00y4YeHHs B 00111€00pa30BaTENbHBIX YUPEKICHHUSIX, H3yUCHHE
CMEKHBIX JUCIMIUIAH, IPUMEHEHHS B TIOBCECHCBHOM KU3HU;

2) co3nanue ¢pyHIaMEHTa JUIsl MAaTeMaTHYeCKOTO Pa3BUTHS, POPMHUPOBAHUS MEXAaHU3MOB MBILUICHUS, XapaKTEPHBIX I MaTEMaTHUYECKON AeITeIbHOCTH.



B memanpeomemuom nanpagnenuu:

1) dopmupoBaHue peACTaBIEHUI 0 MaTeMaTHKE KaK YacTH OOIIEUeTI0BEYECKOI KYIbTYpPhI, O 3HAYMMOCTH MAaTEMAaTUKU B Pa3BUTUHN IIUBIIIN3AIIUH U
COBPEMEHHOTO OOITECTBA;

2) pa3BUTHE PECTABICHUI O MaTeMaTUKe KaK (hopMe OMMCAHUS U METOJIE TIO3HAHUS JEHCTBUTENLHOCTH, CO3/IaHUE YCIOBHM ISl IPUOOPETEH Ust
MEPBOHAYAJILHOT'O OIIbITA MATEMATUYCCKOI'0O MOJACIIUPOBAHU A,

3) popmupoBaHuE OOIMUX CIIOCOOOB WHTEIUICKTYIIbHOM JEATEIBHOCTH, XapaKTEPHBIX JIJISI MATEMATUKU U SIBJISTFOIUXCS OCHOBOM TTO3HABATEIBLHON KYJIbTYPHI,
3HAYMMBIX JIJISl Pa3JIMYHBIX CPep YeTOBEUSCKON ICATEIILHOCTH.

Mestcnpeomemnsle ceasu.

1.  AnrebGpamyeckue BbIPa)KEHUSI — BCTpEUAIOTCs B (PU3MKe MPHU U3YyUEHUH TeMbI: ['palyrpoBaHue NPYy>KUHBI U U3MEPEHUE CUJT TUHAMOMETPOM.

2. Tema OgHOYNIEHBI U MHOTOYJIEHBI BCTPEUAETCA B XUMUHM IIPU U3YUEHUU TeMbI Pa3zMepsl MOIEKyII.

3. Crenens ¢ HaTypaltbHBIM TOKa3aTesneM, CTaHIAPTHBIN BHUJI OTHOYWICHA, Y MHOKEHUE OJJHOWICHOB, MHOTOYICHBI, TPUBEICHNE TTOI00HBIX,

4.  CrnoxeHue ¥ BHIYMTAaHHUE MHOTOWICHOB, YMHOKEHHE HA YHCJIO U OJTHOWICH, JleieHre OHOYIICHOB M MHOTOYJICHOB, Pa3nokeHne MHOTOWICHOB Ha

MHOKUTENH — B (PU3UKE COOTBETCTBEHHO MpH n3yueHuu Tem: Equnuiisl macerl, 3mepenue o0bemMoB Ten, Mi3MepeHue Macchl Tea Ha phlYakHBIX Becax,
Omnpenenenre TWIOTHOCTH TBEPIOTO Tena, [ paduueckoe n3o0pakeHNe Cuil, MOMEHT CHIIbI, PaBHOMEpHOE JBIKEeHNE, B3anMoaelicTBre Tel, Macca, INIOTHOCTD,
Pabota, momHoCTB, SHEprus, KIT/I.

IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 peaMeTa
TpeboBaHus Kk pe3ynbTaTaM OCBOEHUS Kypca aredpbl B OCHOBHOM IIKOJIE OMPENEISIOTCS KIFOUEBBIMU 3a7jauaMu 00IIero 00pa3oBaHusl, OTPasKaIOIIUMHU
WHIUBUAYaTbHbIE, OOIIECTBEHHBIE U TOCYJAPCTBEHHBIE MOTPEOHOCTH, M BKIIOYAIOT TUYHOCTHBIE, METAIIPEIMETHBIE U MTPEIMETHBIE PE3YIbTaThl OCBOEHUS MpEeaMETa.

JIN4HOCTHBIE Pe3yJIbTATHI.

Yuenuk nayuumca:

BHYTPEHHSISI O3ULIMS IIKOJIBHUKA HA YPOBHE MOJIOKHUTEIBHOTO OTHOLIEHHUS K yPOKaM MaTeMaTUKH;

ITIOHMMAaHHE POJIM MATEMAaTUYECKUX JEHUCTBUN B JKU3HU YEIIOBEKA;

MHTEpPEC K Pa3IMYHBIM BUJIaM YUEOHOH 1eATeIbHOCTH, BKIIOUYAs 3JIEMEHTHI ITPEIMETHO-UCCIIEIOBATENbCKON eI TETbHOCTH;
OpHEHTALMs Ha [IOHUMAHUE NIPEUIOKEHUN U OLICHOK YYUTENIEH U OJHOKIACCHUKOB;

MMOHMMaHMe MPUYHH ycriexa B yueoe;

HPABCTBEHHOI'0 COJIEPKAHMS MOCTYIIKOB OKPYKAOIIUX JIFOJIEH.

Yuenuk nonyuum 603moxcnocmo nayuumopca:

MHTEpeca K NO3HAHUIO MaTEMAaTUYECKUX (PAKTOB, KOJTMUYECTBEHHBIX OTHOIICHUH, MaTEMAaTUYECKMX 3aBUCUMOCTEN B OKPY>KaIOIIEM MHUPE;
OpUEHTALIMM Ha OLEHKY PE3yJIbTaTOB 03HABATEIbHON JEATENBHOCTH;

O0IIUX MPEJCTaBICHUN O PallMOHATILHON OPraHU3alMy MBICIIUTENILHON JeATENbHOCTH;

CaMOOIICHKH Ha OCHOBE 3a/IaHHbIX KPUTEPUEB YCIEIIHOCTH yUeOHO! AeSITEIbHOCTH;

MEPBOHAYAIBHOW OPUEHTAIIMU B IOBEACHUH HAa MPUHSATHIE MOPAJIbHbBIE HOPMBI;

IIOHUMaHHUs 4yBCTB OJHOKJIIACCHUKOB, YUUTEIIEH;

IIPEACTABJICHNS O 3HAYEHUHM MATEMATHKU JUI1 IIO3HAHMS OKPYXKArOLIEro Mupa.




MeTtanpeamMerHbie pe3yJbTaThbI:

Pezynamuenvie:

Yuenux nayuumea:

® MPUHUMATh YUYEOHYIO 3a71a4y U CJICI0BATh MHCTPYKIIUU YIUTEIIS,

e TUTAHUPOBATh CBOM JICHCTBHS B COOTBETCTBHH C YYCOHBIMU 33/1a4aMU U MHCTPYKITUEH YUUTEIS;

e BBITIOJIHATD JICHCTBHS B YCTHOU (hopMme;

e YUNTHIBATH BBIJICIICHHBIC YUUTEIEM OPUEHTUPHI JICHCTBUS B YUCOHOM MaTepHae;

e B COTPYAHUYECTBE C YUUTEJIEM HaXOUTh HECKOJIBKO BAaPHAHTOB pelIeHUs y4eOHOH 3a1aur, MPEACTaBICHHON Ha HArJIsAIHO-00pa3HOM YPOBHE;
e BHOCUTh HEOOXOMMbIE KOPPEKTUBHI B ICHCTBHUS HA OCHOBE MPUHSATHIX TIPABHIL;

e BBITIOJIHATH YUEOHBIC ACHCTBUSA B YCTHOM M MUCEMEHHOM peuu;

e IPUHUMATh YCTAHOBJICHHBIE TIPABUJIa B INIAHUPOBAHUU U KOHTPOJIE CITOCO0a peIeHus;

e OCYIIECTBIIATH MMOMIATOBBIA KOHTPOJb MO PYKOBOJCTBOM YUUTEINSI B TIOCTYIHBIX BUAAX Y4eOHO-TIO3HABATENFHON eI TENTLHOCTH.

Yuenux noayuum eo3morxcnocmo Hayuumupca:

e TIOHUMATh CMBICTT HHCTPYKIIUU YUUTENS U 3aJJaHUM, TPEIJIOKCHHBIX B yUSOHUKE;

e BBINIOJIHATH JICVCTBUS B OIIOPE HA 3aIaHHBI OPUEHTHD;

e BOCIIPUHUMATh MHEHHUE U MIPEATIOKEHUS (0 criocoOe pelieHust 3aaun) CBEpPCTHUKOB;

e B COTPYAHUYECTBE C YUUTENIEM, KJIACCOM HAaXOIUTh HECKOJIbKO BAPUAHTOB pEIICHUS yaeOHOM 3a1a9H;

e Ha OCHOBE BAPUAHTOB PEIICHHUs MPAKTHUECKUX 3a/1a4 O] PyKOBOJICTBOM YUHTEJIS JIeJaTh BHIBOABI O CBOMCTBAX M3Y4aeMbIX 0OBEKTOB;

e BBITIOJTHSTH Y4€OHBIC ACHCTBUS B YCTHOW, TUCHbMEHHON pEeYH U BO BHYTPEHHEM ILIAHE;

e CAMOCTOSITEIILHO OIICHUBATH MTPABUIILHOCTH BBITIOJHEHUS JICHCTBUS U1 BHOCHUTh HEOOXOMMbIE KOPPEKTUBBI B ISHCTBUSI C HATJISAHO-00Pa3HbIM MaTEPHUAIIOM.
Ilo3naseamenvnuie:

Yuenuk nayuumeces: ocymecTBIsTh IOUCK HY)KHON HH(POPMAITUH, HCIIOJIB3YS MaTeprual yadeOHUKA U CBEJCHHUSI, TOJIYICHHBIC OT B3POCIIBIX;

e FICTIOJIB30BaTh PUCYHOYHBIE U CHMBOJIMYECKHE BAPUAHTHI MATEMAaTHYECKOM 3aIMCH; KOJUPOBATh HH(OPMAITUIO B 3HAKOBO-CUMBOJIMUECKON (HopMme;
e HAa OCHOBE KOJIMPOBAHUs CTPOUTH HECIIOKHBIE MOJIETIN MATEMAaTUYECKUX TOHATUH, 3aJaUHbIX CUTYALIHI;

e CTPOUTH HEOOJIBIINE MATEMATHYCCKUE COOOIICHUS B YCTHOI (hopme;

e IIPOBOJIUTH CpaBHEHHUE (TI0 OJTHOMY MJIM HECKOJIBKUM OCHOBAHHUSM, HATJISIAHOE U 110 TIPEJICTABICHUIO, COMTOCTABJICHUE U MPOTUBOIIOCTABJICHHE),
e MIOHUMATh BBIBOJIbI, C/ICJTAHHBIC HA OCHOBE CPABHEHMUS;

e BBIJICJIATH B SIBIICHUSX CYIIECTBEHHBIC U HECYIIECTBEHHBIC, HEOOXOAUMBIC U JJOCTATOYHBIC IPU3HAKH,

e IPOBOJUTH AHAJIOTHIO U HA €€ OCHOBE CTPOUTH BBIBO/IBI;

e B COTPYAHUYECTBE C YUUTEIIEM ITPOBOJIUTH KIIACCH(UKAITUIO U3yd4aeMbIX 0ObEKTOB;

e CTPOUTH ITPOCTHIE MHAYKTUBHBIE U ACTYKTUBHBIE PACCYKICHHUS.

Yuenux nonyuum eo3zmoxncnocme Hayuumupca:

e T10]T PYKOBOJICTBOM YYHTEJISI OCYIIECTBIIATh MIOUCK HEOOXOIMMOM M JIOMOJIHUTEIIbHONW HH(pOpMAIINH;

e paboOTaTh C TOTOTHUTEILHBIMA TEKCTAMU U 3aIaHUSIMH;

e COOTHOCHUTH COJIEP’)KaHHE CXEMAaTUYECKUX N300paKeHUN ¢ MAaTEMaTHYE€CKOM 3aM1ChIO;




¢ MOJIEJIMPOBATH 3a7a4 HA OCHOBE aHAJIN3a KU3HECHHBIX CIOXKETOB;
e YCTaHABJIMBATh aHAJIOTHH; (POPMYITHUPOBATH BHIBOJIBI HA OCHOBE aHAIOTHUH, CPAaBHEHHS, 000O0IICHMS,;

¢ CTPOUTH PACCYKIECHUSA O MATEMAaTUUECKUX SIBICHUSX;

e T10JI30BATHCS HIBPUCTUYECKUMHU IIPUEMAMH JUTsl HAXO0XKICHUS PELICHUs MaTeMaTUYECKUX 3a/1a4.

Kommynuxamuenwie:

Yuenuk nayuumcsn:

e IPUHUMATh AKTUBHOE y4acTHe B pabOTe MapaMu U rpymIaMu, UCIOJIb3Ys peueBble KOMMYHHMKATUBHBIE CPEJCTBA;

¢ JIOIIYCKAaTh CYIIECTBOBAHUE PA3JIMYHBIX TOYEK 3PECHHUS;

* CTPEMUTHCS K KOOPAMHAILUMY PA3IMYHBIX MHEHUH O MATEMaTHUYECKHUX SIBJICHUSAX B COTPYIHUUYECTBE; JOrOBAPUBATHCA, IPUXOANUTH K OOLIEMY PEIICHUIO;
e HCIIOJIb30BaTh B OOIIEHUH NTPaBUIIa BEKIMBOCTH;

* HCII0JIB30BAaTh IIPOCTHIE PEYEBBIE CPEICTBA VIS MIEPEIadl CBOETO MHEHUS,

e KOHTPOJIUPOBATH CBOM JIEHCTBUS B KOJJIEKTUBHOM paboTe;

¢ IIOHMMAThb COJEPKAHUE BOIPOCOB U BOCIIPOU3BOAUTH BOIIPOCHI;

e CJIEIUTD 3a JEUCTBUAMU APYIUX YYACTHUKOB B IIPOLIECCE KOJJIEKTUBHOM IT03HABATEIIbHOM 1EATEIBbHOCTH.

Yuenuk nonyuum ¢03moxcnocmo nayuumaspca:

* CTPOUTH ITOHATHBIE JIJIsl TAPTHEPA BBICKA3bIBaHUS M apIYMEHTHUPOBATh CBOKO MO3HIIMIO;

* IICIIOJIb30BAaTh CPEACTBA YCTHOTO OOIIEHHUS [yl PEIICHUS] KOMMYHUKAaTUBHBIX 3a7a4.

e KOPPEKTHO (hOPMYJIHPOBATH CBOIO TOUKY 3PEHHUS;

e IPOSABIISATh MHUIMATHUBY B yU€OHO-TI03HABATEIbHOMN JIEATEIbHOCTH;

e KOHTPOJINPOBATh CBOM JICHCTBUS B KOJJIEKTUBHOM padoTe; OCYLIECTBIATH B3aUMHBII KOHTPOJIb.

IIpenmeTtHbIe:

Yuenuk nayuumca:

e paboOTaTh ¢ MATEMAaTUICCKIM TEKCTOM (CTPYKTYPHPOBAHUE, H3BJICUCHUE HEOOXOIUMOM HH(POPMAIIHH ), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIIH
B YCTHOU W MIUCBMEHHOM peuu, MPUMEHSISI MATEMAaTUYECKYIO0 TEPMUHOJIOTHIO M CHMBOJIMKY, UCIIOJIb30BaTh PA3JIMYHBIC S3BIKH MAaTEMATHUKH (CIIOBECHBIH,
CUMBOJIMYECKUH, rpadrueckuii), pa3BUTHS CTIOCOOHOCTH OOOCHOBBIBATH CYKJICHUS, IIPOBOIUTH KiIacCU(HUKAIHUIO;

e BBITIOJTHSTH apu(METHISCKHE TIPeoOpa30BaHuUs PallMOHAIBHBIX BRIPAXKCHHH, MPUMEHSITH HX JIJIS PEIICHHS YIeOHBIX MATEMaTHICCKIX

3aj]a4 M 3a]1a4, BOSHUKAIOIINX B CMEKHBIX YIEOHBIX MMPEIMETAX;

e YMETh MOJIb30BATHCS N3yUYEHHBIMH MaTeMaTHYEeCKUMH (popMyIamu;

Yuenuk nonyuum eo3modxcnocms nayuumepca:

e BJI/IeTh 0A30BBIM MOHSATHIHBIM aNapaToM: KMETh MPEACTaBICHUE O YUCIIe, IPOOH, IPOIICHTaX, (POPMHPOBATH MIPECTABICHUN O
CTaTUCTUYECKHX  3aKOHOMEPHOCTSIX B PEalbHOM MHUPE U Pa3IUYHBIX CIIOCO0aX UX U3YUCHHUS;

e peIIaTh 3aJIa4¥ ¢ MOMOIIBIO TIepedopa BCeX BOZMOKHBIX BApUAHTOB;

e IPUMECHSATH U3yUYCHHBIC MTOHSTHUS, PE3yJIbTAThl U METO/IbI IIPH PEIICHUH 33a]a4 M3 Pa3IMYHBIX Pa3/IeioB Kypca, B TOM YHCIIE 3a/ad,

HE CBOJSIINXCS K HEMOCPEACTBEHHOMY MPUMEHEHHUIO N3BECTHBIX alTOPUTMOB.




eab u3yyeHus Kypca ajre0psol B 7 Kjiacce

Lenpio u3yueHus Kypca anreOpsl B 7 Kiacce SBIsSETCS:

e cpopMHUpPOBATh NPAKTUYECKUE HABBIKH BBIITOJIHEHUS YCTHBIX, MUCbMEHHbBIX, HHCTPYMEHTAJIbHBIX BBIUYUCICHUN, Pa3BUTh BIYUCIUTENbHYIO KYJIbTYPY;
* OBJIAJICTh CUMBOJIMUECKUM S3BIKOM aJIreOpsl, BBIpa00TaTh (GOPMATIBLHO-ONEPATUBHBIE AJIr€Opandeckue YMEHUS U HayYUThCs IPUMEHSATh UX K
PELIEHNI0 MaTEMaTUYECKUX U HEMAaTEMaTHUECKUX 3a/1a4;

e U3yUUTh CBOMCTBA U IpadMKH AIE€MEHTAPHbBIX (PYHKLINN, HAYUYUTHCS UCIIOJIb30BaTh (PYHKIMOHAIBHO-TpaduUeCcKHe MPEeICTaBICHUS 1Sl ONUCAHUS U
aHaJIM3a pealIbHbIX 3aBUCUMOCTEH;

e Pa3BUTH JIOTUYECKOE MBILIIICHUE U PeUYb — YMEHUS JTOTMUECKH 0OOCHOBBIBATh CYX/ICHHS, IPOBOIUTH HECIOKHbBIE CUCTEMATH3AIMH, IPUBOINUTH
MIPUMEPHI U KOHTPIPUMEPHI, UCTIOIB30BaTh Pa3IMYHbBIEC S36IKM MAaTEMATHKH (CIIOBECHBIH, CHUMBOJIHMYECKHIH, IpadUIecKuil) [T WILTIOCTPAIIAH,
MHTEPIIPETALNY, aPTYMEHTALUN U 10Ka3aTeNNbCTBA;

e chopMupoOBaTh MPEICTaBICHUS 00 N3yyaeMbIX OHATUAX U METO/IaX KaK BAKHEHUIINX CPEICTBAX MAaTEMAaTHYECKOTO MOJIETMPOBAHNUS PEATbHBIX
MPOLECCOB U SIBJICHUIA.

B ocHOBe 00yueHHUs1 MaTEMAaTUKH JIEXKHUT OBJIQJICHUE YUALTUMHCS CIIEAYIOUIMMU BUIAMU KOMIIETEHIMN: TPEIMETHOW, KOMMYHHUKAaTHBHOI,
OpraHU3aIMOHHON U OOLIEKYIbTYPHOH. B COOTBETCTBUM ¢ ATUMHU BHIaMH KOMIETEHIUI BBIAEICHBI OCHOBHBIE COAEPIKATEIbHO-1IETIEBbIE
HanpasJieHUs (JIMHUU) pa3BUTUS yUaLIUXCS CPEICTBAMU IIPEIMETa MaTEMaTHKA.

IIpenmeTHasi KOMIETEHIUS.

371ech O NPEAMETHON KOMIIETEHIIMEN TOHMMAETCS. OCBEIOMIIEHHOCTD IIIKOJIBHUKOB O CHCTEME OCHOBHBIX MaTEMAaTHYECKUX MTPEACTABICHUN U
OBJIaJICHUE UMU OCHOBHBIMH NPEAMETHBIMU yMEHUSAMU. DopMUpYIOTCS cieayronie 00pas3youue 3Ty KOMIIETEHIUIO MTPEACTABICHUS: O
MaTEMaTHYECKOM SI3bIKE KaK CPEICTBE BBIPAKEHUS MATEMAaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.[.; O MATEMaTHYECKOM MOJEIINPOBAHUH

KaK OJTHOM M3 BaKHBIX METOJIOB MO3HaHMs Mupa. DopMupyroTcs cieayromye oopa3yonue 3Ty KOMIETEHIINI0 YMEHUS: CO3/1aBaTh

MPOCTEUIINE MaTeMaTHUECKHE MOJIEH, pa0OTaTh ¢ HUMH U MHTEPIIPETUPOBATH MOTYYEHHBIE PE3yJIbTaThl; MPHOOPETaTh U CUCTEMATU3UPOBATh
3HaHHUA O cTIoco0ax peleHusl MaTeMaTUYeCKUX 3a/1a4, a TaKKe MPUMEHSATh 3TH 3HAHUS U YMEHHUS JIJIsl pellIeHrs MHOTUX JKU3HEHHBIX 3a/1au.
KoMmyHuKkaTHBHAsi KOMIIETCHIIUS.

31ech 1Mo KOMMYHHKATUBHON KOMIETEHIIMEH TOHUMaETCsi COPMHUPOBAHHOCTb YMEHUS SICHO M YETKO M3JIaraTb CBOM MBICIIH, CTPOUTH
apryMEHTHPOBAaHHbIE PACCYKACHHS, BECTU AUAJIOT, BOCIPUHUMAs TOUKY 3peHUsl COOECEeTHUKA U B TO K€ BpPeMs MOJIBEpPras €e KpUTHIECKOMY
a"Hanu3y. @opMHUPYIOTCS cienyromue 00pa3yolue 3Ty KOMIETEHIMI0 YMEHUS: N3BJIeKaTh HH(OPMAILIMIO U3 Pa3HOI'0 PO/ia HICTOUHUKOB,
npeoOpa3oBbIBast €e MPU HEOOXOAMMOCTH B APYTUe (GOPMBI (TEKCThI, TAOIHIIBI, CXEMBI U T.11.).

Oprasu3zanoHHasi KOMIeTeH M.

31ech moJ1 OpraHu3allMOHHON KOMITETeHIIMEN TOHUMAaeTCsl chOPMUPOBAHHOCTh YMEHHUS CAMOCTOSITENIbHO HaXOIUTh U IPUCBAaUBaTh HEOOXOAUMBIE
yUaIyuMcs HOBbIE 3HaHMs. POPMUPYIOTCS CIEAYIOINE 00pa3yroline 3Ty KOMIETEHIIUIO YMEHHI: CAMOCTOSTEIbHO CTaBUTh YUEOHYIO 33124y
(uenp), pa3dMBaTh €€ HAa COCTABHbIE YACTH, Ha KOTOPBIX OyJE€T OCHOBBIBATHCS MPOLIECC €€ PELICHUS], aHaTU3UPOBaTh PE3yJIbTaT AeUCTBUS,
BBISIBJIATH JIOMYIIEHHbIE OIIMOKN M HETOYHOCTH, MCIPABIIATh UX U NMPEACTABIIATH MOIYUYEHHBIN pe3ynbTaT B (hopMme, JIerko JOCTYIHOM JUis
BOCIPUSTHS JPYTHUX JIIOAEH.

OO0uieKkyJbTYypHAasi KOMIIETEHUMs. 3/1€Ch MO/ OOIMIEKYJIBTYPHOM KOMIETCHITUEH TOHUMAETCSI OCBEIOMIICHHOCTh IIIKOJIBHUKOB O MaTEeMAaTHKE KaK



3JIEMEHTE O0IIeYeIOBEYECKOM KYIbTYPHhI, €€ MECTE B CUCTEME JPYTHX HAaYK, a TAK)KE €€ POJIM B PA3BUTHUHU MIPE/ICTABICHUI YEIOBEYECTBA O
LIETIOCTHOU KapTuHE Mupa. DopMUpyrOTCs CiienyIonne 00pa3yore 3Ty KOMIETEHIIUIO MPEICTABICHUS: 00 YPOBHE Pa3BUTHS MATEMAaTHKHU Ha
Pa3HbIX UCTOPUYECKUX ATaIax; O BHICOKOM MPAaKTUYECKOM 3HAUMMOCTH MaTEMATHKHU C TOUKH 3PEHUS CO3JaHUs M Pa3BUTHS MaTepPHAIBLHOM
YeNI0BEYeCTBA, a TAKXKE O BAKHOM POJIM MATEMATUKH C TOYKH 3peHUS (OPMUPOBAHUH TAKHX 3HAYMMBIX YEPT JTMYHOCTH, KaK HE3aBUCHUMOCTh H
KPUTUYHOCTH MBIIIJICHUS, BOJISI 1 HACTOWYMUBOCTD B JOCTHKEHUH 1IEJIU U JIp.

B pamkax yka3aHHBIX JIMHUI pelaloTcs ciaelyolue 3a1a4m:

¢ OBJIaJICHUC CHCTEMOM MaTeMaTUYECKUX 3HAHUH U YMCHHﬁ, HGO6XOZ[I/IMI>IX I TpUMCHCHHS B HpaKTHHGCKOﬁ ACATCIIBHOCTHU, U3YUCHUA

CMEXHBIX JUCLHUIUIMH, IPOJOJKEHUS 00pa30BaHMUs;

* (hopMupoOBaHHE UHTEIUIEKTA, a TAK)KE IMYHOCTHBIX Ka4eCTB, HEOOXOAMMBIX U€TOBEKY Ul MOJHOLEHHOMN KU3HHU, pa3BUBAEMbIX MAaTEeMaTHKOMN:

1 TOYHOCTH MBICJIIN, KPUTUIHOCTU MBIINUICHUA, UHTYULIUU, JTIOTUICCKOI'0 MBIIIJICHUA, 3JICMCHTOB aHFOpHTMquCKOfI KYJbTYPBHI,

MIPE/ICTaBICHUN, CHOCOOHOCTH K MPEOI0JIEHUIO TPYIHOCTEM;

* (hopMupoBaHue MpeACTaBICHUN 00 HIesIX U METOJaX MaTeMaTHKH KaK YHUBEPCAIBHOTO A3bIKAa HAYKU M TEXHUKHU, CPEJICTBA MOIETTUPOBAHUS

U TIPOLIECCOB;

¢ BOCIIMTAHUC OTHOIICHHNS K MaTEMATHUKE KaK K HaCTHU 06HI€‘—I€J'IOB€'-I€CKOI71 KYJbTYPBHI, (I)OpMI/IpOBaHI/IC IMOHUMAaHHW 3HAYUMOCTH MAaTEMAaTUKHU JJI1 HAYYHO-
TEXHUYECKOT0 Mporpecca.

MecTto npeamera B 6a3UCHOM y4eOHOM IVIaHe

CornacHo neiicTByomeMy 6a3ucHOMY yuyeOHOMY IIaHy Hpu 34 y4eOHBIX HeeNIX B TEUCHUE OHOTO Y4eOHOro rofa paboyas mporpamma Juis

7 ki1acca mpeycMaTrpuBaeT ooyueHue anreope B oObeMe 3 yaca B Henento - Bcero 100 4acoB B roji ¢ y4eToMm Npa3IHUYHBIX JHE.
DakTHYeCKU ¢ YU4ETOM TrOCyIapCTBEHHBIX Mpa3IHUYHBIX nHel B 2021/2022 yueGHOM roay OyeT mpoBeaeHo B 7 Kiacce

(B 00BéMme 3 yaca B Hezenmo) Bceero 100 yacoB B roj ¢ y4eToM Npa3iHUYHBIX THEM.
Pa3zoen 1. Boipasicenusn, moxcoecmea, ypasHeHusi.

B nmanHOM pazzene cucteMaTu3upyroTcs, 00001al0Tes U YIITyOII0TCs MOyYeHHbIE B 5 — 6 Kilaccax HauajdbHbIe CBEACHUS O YHCIIOBBIX U
OyKBEHHBIX BBIpQXKEHUSAX, TIPe0OPa30BaHUAX BbIpaKeHUH, ypaBHEeHHUX. C MOHATHEM «UYHCIOBOE BBHIPAXKEHUE» U «3HAYEHUE YUCIOBOT'O
BBIPAKEHUS yYalUecs yKe BCTPEUaInCh B MPEAbIIyInX Ki1accaxX. [[pyHIMNNaTbHO HOBBIM JUISl HUX SIBJISIETCS IOHSITUE «YHCIIOBOE

BBIpKEHHE, HE UMEIOIIEe CMBICIIAy. DTO MOHATHE UCTIONb3yeTCs B JalbHEHIIIEM KaK OMOPHOE, KOT/Ia PACCMAaTPUBAIOTCS BHIPAKEHHUS C
MIEPEMEHHBIMH, HE UMEIOIINE CMBICIIA IPU HEKOTOPBIX 3HAYEHUAX IIEPEMEHHBIX.

ToxnecTBeHHbIE TpeoOpa30BaHMsI BhIPAKEHUHN IIPEICTABIISIIOT COOON O/IHY M3 BaXXHEHUILINX COAEPKATEIbHBIX JIMHUN Kypca anredpsl. B nannom
paszerne paccMaTpUBAIOTCS CBOWCTBA ACWCTBUIM HAJl YMCIAMH U UX IPUMEHEHHE IS BHITIOTHEHUS IPOCTEUIITNX MTpeoOpa3oBaHuil. ITO

IIO3BOJISIET ITOATOTOBUTH YUAIIUXCSl K OCO3HAHHOMY BOCIIPUSATHIO BBOAMMBIX ITOHATHI: TOXKIAECTBEHHO PABHBIE BBIPAKEHUS, TOXKIECTBA, TOXKAECTBEHHBIE
PeoOpa3OBaHUs BEIPAKCHHIM.

[To Mepe TOro Kak BBOJSTCS HOBBIE BUIbI BRIPQXKEHUN U U3YYAIOTCS TOXKIECTBEHHBIE MPeoOpa3zoBaHus 3TUX BBIPAXKEHUN, pacIINpIeTCs

KPYT' pacCMaTpUBaeMbIX ypaBHEHHH. CHCTEeMaTU3UPYIOTCS U YTIIyOJISIOTCS TaKWE TIOHATHS, KaK «yPaBHEHUE», KKOPEHb YPAaBHEHUS», CMBICIT
3aJJaHUs «PEIIUTh YpaBHEHUE». HOBBIM SIBIISIETCS TIOHSATHE PABHOCHILHOCTH YPaBHEHHH. 3ajaua COCTOUT B TOM, YTOOBI yYaruecsl yCBOUIH CMBICI
MOHATHS paBHOCHIbHOCTU. ClieyeT yAeauTh 0co00e BHUMaHNE PACCMOTPEHHIO JINHEHHOTO YpaBHEHUS ¢ OJIHOM MepeMeHHON KaK YpaBHEHHUSI C



JIBYMsI TapamMeTpamH.

B stom pasaciic yqamuecsa 3HAKOMATCA C HpOCTCfIIHHMH CTaTUCTHYCCKUMHU XapPaAKTCPUCTUKAMU. Hx COIIep)KaTCHBHBIfI CMBICIT Pa3bsACHACTCA Ha
MPOCTEHIINX MpUMepax. Yuamuecs JOKHBI 3HaTh COOTBETCTBYIOIINE ONPEETICHHUS], HAYUUThCS HAXOAUTh 3TH XapaKTEPUCTHUKU B HECIIOKHBIX
, IOHUMATh UX MPAKTUYECKUN CMBICII B KOHKPETHBIX CITyYasix.

Ilenu uzyuenus pazoena:

* CHUCTEMaTU3UPOBATh U OOOOIIUTH CBEICHUS O YMCIOBBIX U OYKBEHHBIX BBIPAKEHUSX, TOJyUYEHHbIE yUalUMHUCs B 5 — 6 Kiaccax;

* chopmMupoBaTh HaAYAIBHOE MPEACTABICHUE O TPEOOPA30BAHUAX BRIPAKEHUI C TIEPEMEHHBIMU;

*CHCTEeMAaTHU3UPOBATh U PACHIMPHUTH CBEACHUS 00 ypaBHEHUSX, IPOIOIDKUATE paboTy 10 (OPMHUPOBAHUIO YMEHUH pelIaTh YPaBHEHUS U HCIIOJIB30BATh
WX JUTSl pelIeHUs TeKCTOBBIX 3a/ay;

* chopMHpOBaTh y yUaIIUXCs MPEACTaBICHNE O MPOCTEHIINX CTATUCTUYECKUX XapaKTEPUCTUKAX M UX UCTIOJIb30BAaHUU TPU aHAIIM3€ JaHHbBIX,
MOJIYYEHHBIX B PE3yJIbTaTe UCCIEIOBAHUS.

Pa3zoen 2. @ynkyuu

BBenennio moHATHs «PYHKIUSD) TPEALIECTBYET PACCMOTPEHHUE IPUMEPOB 3aBUCUMOCTEH MEX 1y nepeMeHHbIMU. Ha aTux mpumepax

PacKpbIBaeTCs CoJiepKaHUE TaKUX MOHATHH, KaK «3aBHCHMBbIE IIEPEMEHHbBIE) U «HE3aBUCUMbIE IEpEMEHHbIe». BaxxHO 00paTuTh BHUMAHUE yUYaIIUXC S
Ha TO, YTO TEPMUH «PYHKIUI» yIOTPeOIseTcs B ABYX CMBICIAX: UM 0003HAYaeTCsl Kak ONpeielEHHOr0 BUIa 3aBUCUMOCTh OJJHOM IepeMEeHHON

OT JIPYTOH, Tak U caMa 3aBUCHMas iepeMeHHas1. K BakHeHIInM (yHKIMOHATBHBIM MTOHITUSM OTHOCUTCS IOHATHE «OOJIACTh OTPEACICHUS
byukauny. Ocoboe BHUMaHUE yIEIIeTCs 3aaHnui0 QYHKIHH (GOPMYITON.

OTnenbHO paccMaTpUBAIOTCS MpsIMast IPONOPIMOHATIBHOCTD M JIMHEWHas pyHKIUH, X IpadUKU U CBOICTBA, FeOMETpUYECKUI cMbIc uncen k u b.
Llenu uzyuenus paszoena:

* 03HaKOMUTb C MOHATUAMH «(PYHKLHSD», «007acTh onpeeneHuss QyHKIUN», «rpapuk QyHKIUN»;

* 03HAKOMUTh C MOHATUSAMH NPSIMOM MPONOPLUUOHATBHOCTH M JTMHEWHON (DYyHKIMHU, BBIpA0OTaTh YMEHUS CTPOUTh M YMTATh IpaUKH STHUX HYHKLU I

Pazoen 3. Cmenensv c HamypanbHbim noKazamenem.

N3yuenune maTepuaia HAYMHAETCS C BBEJICHUS OINPEJIEeIeHUs CTENICHH ¢ HaTypallbHbIM Noka3aTesieM. Heo0xoauMo, 4To0bl ydaruecs: yCBOMIN
CBOMCTBA CTEIIEHU C HATYPaJIbHBIM I10KA3aTeIEM, BBITCKAIOIIKE U3 IIPABUIIA YMHOXKECHUS TIOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEII U IIPAaBUIIA
YMHOKEHHS Ha HOJIb. BasKHBIM SIBIII€TCSA BOIIPOC O MOPSIAKE AEUCTBUM, KOTOPBIM NPHUHAT MPH BBIYMCIICHUH 3HAYEHUI BBIPAKEHUMN, COIEp KAIINX
CTEIICHH.

@opManbHBIX OIIPEAEICHUN TOHATUS OQHOYWICH U CTAHIAPTHBIA BUJ OJHOYJICHA HE NAETCs, COACPIKAHUE ITUX IIOHATUM Pa3bsACHACTCS Ha
KOHKpETHBIX pumepax. Ocoboe BHUMaHUE yeNseTcs cllydaro, Korjaa kodguuueHT ogqHouwieHa paseH 1 win -1. [Ipy usyueHun yMHOXKEHUS
OJITHOYICHOB U BO3BEJICHUS OJJHOWICHA B CTEIICHb YYalllMECs COBEPIICHCTBYIOTCS B BBIIIOJIHEHUH JEHCTBUM CO cTeleHsAMU. JlanpHeliee pa3BUTHE
nosTy4aer (PyHKIMOHAIbHAS IMHUS Ha TPMMEPE U3ydeHHs CBOMCTB QyHKIMI y=Xx 1 y=x> 1 ux rpaduxos. [Ipy u3y4eHUH JaHHON TEMBI
y4aIiuecs MoyqaroT epBbIe IPeACTaBIeHNE O TpaduIecKoM croco0e perieHud ypaBHEeHUs, €r0 0COOCHHOCTSIX.

Henu uzyuenus pazoena:

* 03HAKOMUTh CO CBOMCTBAMH CTEIEHEH ¢ HaTypaJIbHbIMU MTOKA3aTeIsIMU U BBIpaOOTaTh YMEHHE BBINOJIHATh YMHOXKEHUE U JIeJIeHHE CTeTeHel,
BO3BEJICHUE CTETICHU B CTEIICHB;



¢ BBCCTHU IMOHATHUEC OAHOYWICHA, ITPOIAOJIZKUTH (I)OpMI/IpOBaHI/IC YMCHUA BBIIIOJIHATD JIEHCTBHS CO CTETICHIMH C HaTypaJIbHBIMU ITOKA3aTCIIAMU,

03HAKOMHTE CO CBOMCTBaMU U rpadukaMu GyHKIUH y=x> 1 y=x".

Pa3zoen 4. Muozounenui.

B sTom pa3znene 3aknaabiBaeTcs GyHAaMEHT JJIs U3yUeHUs TPpeoOpa3oBaHUM ENIbIX BBIPAXKEHHH ¢ MCIOJIb30BaHUEM (OPMYJT COKPAIIEHHOTO
YMHOXEHHUS, ISHCTBUI C pallioHaIbHBIMU APOOSIMHU, KBaIPATHBIMH KOPHSIMU, CTETICHSMH C IIEJTBIMU MTOKA3aTesIMH, C KOPHSIMH N-O¥ CTENEHU U
CTENEHSIMHU C APOOHBIMH MMOKa3aTeIsIMUA. BBOAATCS MOHITHS «MHOTOUJIEH», «CTAHAAPTHBIN BUJl MHOTOWICHA», «CTEIIEHb MHOTOUJICHAY.
PaccmaTpuBaercs cinoxeHue U BBlUUTaHuE MHOTOWICHOB, YMHO)KEHHE OJTHOYJIEHA Ha MHOTOUJIEH, MHOTOYJIEeHa Ha MHOTOYJICH, a TaKXXe J1Ba
OCHOBHBIX CII0C00a Pa3ioKeHHUsI MHOTOWJIeHa Ha MHOXHUTENU. Oco00e MecTO OTBOAUTCS TEKCTOBBIM 3a/ladaM, PelaeMbIM ¢ TOMOIIbIO YpaBHEHUH,
a TaK)Ke YPaBHEHUSIM, PeIlIaeéMbIM METOI0OM Pa3I0KEHUSI HA MHOXKUTEIH.

Henb u3yyenus pasgeia:

- OBHAKOMUTH C ITOHATUAMU «MHOT'OYJICH), ((CTaH[[apTHbe/’I BUA MHOI'OYJICHA», KCTCIICHb MHOT'OYWICHA» U C(l)OpMI/IpOBaTB YMCHUC BBITOJJHATDL CJIOKCHUC U
BbIYUTAHUEC MHOT'OYJICHOB,

- c(opMHpPOBaTh YMEHHUE NPeoOpPa30BbIBATh IPOU3BEICHHE OJJTHOWIEHA U MHOTOW/IEHa B MHOTOWIEH CTaHAAPTHOTO BU/IAa M IPUMEHSATh 3TO MTpeodpa3oBaHue
IIPU PELICHUH YPaBHEHUH, a TAK)KE€ YMEHHE BBIMOJIHATE Pa3I0KEeHNE MHOTOUJICHa HA MHOYKUTEIHU IyTEM BBIHECEHHSI OOIIIETO MHOMKHUTEJS 32 CKOOKH;

- C(bOpMHpOBaTI) YMCHUEC Hp€06paSOBBIBaTI) MMPOU3BCACHUC IBYX MHOI'OYJICHOB B MHOI'OWICH CTAHJAAPTHOI'O BH A, 4 TAKXKE BBIIIOJIHATE PA3JI0OKCHUC
MHOTI'OWIE€Ha Ha MHOXKHUTENIH CIIOCOOOM I'PYNITHUPOBKH.

Pa3zoen 5. @opmynvt coKpauieHH020 YMHONCEHUA.

[Ipu n3ydeHun paszaena BaKHYIO POJIb UTPACT IOHUMAHKUE CTPYKTYPHI BBIPAKECHHUS. Y YalIuecs JOJKHBI IPABUIIBHO IPUMEHATh TaKWE TEPMUHBI,
KaK KBaJpaT CyMMbI, CyMMa KBaJpaToB, KBaJApaT pa3HOCTHU, Pa3HOCTh KBAJPaToB, Ky0 CyMMBI, cymMma KyOoB, Ky0 pa3HOCTH, pa3HOCTb KyOOB.
Crnenyet 0OpaTUTh BHUMAHUE , YTO YKa3aHHbIC ()OPMYIIBI IIUPOKO MIPUMEHSIFOTCS TSl pa3TI0KEHUsI MHOTOYJICHA Ha MHOKUTENHU. BBOIUTCS OHSATHE
IIEJIOTO BBIPAKECHUSI M 0OOCHOBBIBAETCSI BO3MOXKHOCTH ITPE0Opa30BaHus JIF0OOTO IEJIOT0 BEIPAYKEHUSI B MHOTOWIEH. Pa3iiojkeHne MHOro4YIeHa Ha
HOXKUTEJIH MPOBOIUTCS 0€3 yKazaHHs KOHKPETHOTO CIloco0a.

ILlenv uzyuenusn pazoena:

- BBIpa0OTaTh yMEHUSI IPUMEHATH (OPMYJIIbI COKPAILIEHHOTO YMHOXKEHHUS JUI TPeo0pa3oBaHus KBaJipaTa CyMMbl WUIM Pa3HOCTH B MHOTOYJIEH U JISI
MpEeACTABICHUS KBAIpaTHOTO TPEXUIIEHA B BUE KBaJIpaTa JIBYWJICHA;

- BBIpabOTaTh yMEHHUE MPUMEHATH (POPMYITy TIPOU3BEACHUS PA3HOCTH JIBYX BBIPAKEHHUI HA MX CyMMY ISl IPeoOpa3oBaHMsI IPOU3BEICHHS B Pa3HOCTh
KBaJIpaToB JBYX BbIPAKCHUIA;

- chopMHpOBaTH YMEHHUE BBHIMIOIHATH TPEOOPa30BaHUS LIEBIX BHIPAKEHUH, HCTIONB3Ys M3yUYEeHHBIH KOMIUIEKC MPABIII JEMCTBHUI ¢ MHOTOUJICHAMHU, (hOPMYIIBI
COKpaHIéHHOFO YMHOKCHHA U HpI/IéMOB Pa3I0XKCHUA HA MHOXKUTCIIN.

Pa3zoen 6. Cucmembl 1uHelHbIX YPAGHEHUIL.
BBOI[I/ITCSI MOHATUC YpAaBHCHHA C IBYMs IICPECMCHHBIMU U I[aéTCH OMpCACIICHUEC NTOHATHA PCUICHWA YPABHCHHUA C ABYMS IICPCMCHHBIMU KaK ITaphbl



3HAa4YEeHUH MePEeMEHHBIX, I'pauKa YpaBHEHUS C IByMsI IEPEMEHHBIMH, CUCTEMbI YPAaBHEHHH ¢ IByMsI TepeMeHHbIMU. DOpMUPYIOTCS HaBBIKU

rpaduKa JUHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMH, PEIICHUS CUCTEM JIMHEHHBIX YpaBHEHHUH rpa)iuecKuM crocoOom, crmocoO0M MOICTAaHOBKU |
ocoOoM crnoxxkeHus. PaccmarpuBaercs reomeTpuyeckasi MHTEPIIPETALUs CUCTEMbI IMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU, TJ€ 0c000e

CIIeyeT yCNUTh CIIy4yasiM, B KOTOPBIX CHCTEMa UMEeT €JMHCTBEHHOE PeIIeHUE, HE UMEET PEIIeHHH, MeeT OECKOHEYHOE MHOXKECTBO PELLICHUH.
Brnepsele yuamuecs 3HaKOMATCS ¢ UCIIOJIB30BAHUEM CUCTEM YPaBHEHUM JUIS pEILIEHUs] TEKCTOBBIX 3a/1a4.

ILlenw pazoena:

- 03HAKOMUTH C MOHATUSAMH «IMHEHHOE YPaBHEHHUE C ABYMS IEPEMEHHBIMIY, «TPpa(UK JMHEHHOTO ypaBHEHHUS C IByMs IEPEMEHHBIMI, «CHCTEMA
JIMHEWHBIX YPaBHEHUI»;

- ¢(hopMHUPOBATh YMEHUE peIIaTh CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH € IByMsI IEPEMEHHBIMH CIIOCOOOM MOICTAHOBKU U CIIOCOOOM CIIOKEHHUS, PEIIaTh
TEKCTOBBIE 33/1a4M C IOMOIIBIO CUCTEM JIMHENHBIX YPABHEHUM.

1. COAEP KAHUE YYEBHOI'O IIPEJIMETA

1. Boipa:kenusi. ToxxnecrBa. YpaBHenus. (22 4.)

UwucioBbie BRIpKEHUS U BBIpAKEHUS ¢ IepeMeHHbIMH. [IpocTeiimue npeoOpa3oBaHus BEIpAKEHUH. Y paBHEHHUE C OJTHUM HEM3BECTHBIM U €0
KOpEeHb, TUHEWHOe ypaBHeHHE. Pemenne 3aqay metoioM ypaBHeHuid. CpenHee apudmerndeckoe, pazmMax 1 Moja. Menuana kak

CTaTUCTUYECKas XapaKTEPUCTUKA.

Lenb — cucreMaTu3npoBaTh U 000OLIUTH CBEIEHUS O MPeoOpa30BaHUK BHIPAKEHUHN U PEIIEHUH YPaBHEHUHN C OHUM HEU3BECTHBIM,

MIOJIyYCHHbIE YYaIllUMUCS B Kypce MaTeMaTHKH 5,6 K1accoB.

3HAaTh KaKue Yucia SBISIOTCS ETBIMHU, IPOOHBIMHU, PAIlMOHAIBHBIMH, TIOJOKHUTEIBHBIMU, OTPUIIATETILHBIME U Jp.; CBOMCTBA AEHCTBUI HaJ YHCIAMU;
3HaTh U NOHUMATh TEPMUHBI «UUCIIOBOE BBIPAKECHUEY, «BBIPAKEHHUE C IEPEMEHHBIMUY, «3HAYEHUE BBIPAKEHUS», TOXKIECTBO,

«TOKIECTBEHHBIE IPEOOPA30BAHM»; «CPEHEE apU(PMETHUECKOE», «pa3Max», «MOJa», «MelaHa KaK CTaTUCTUYECKasi XapaKTepHUCTUKA»

YMeTh 0CymEeCTBIATh B OYKBEHHBIX BBIPAKEHUSIX YHCIOBBIE TOJICTAHOBKH U BBIMOJIHATH COOTBETCTBYIOIIHME BEIYUCIICHHS; CPABHUBATH 3HAUCHUS
OyYKBEHHBIX BBIPQKCHUH TPH 33/IaHHBIX 3HAYCHHUSX BXOISAIINX B HUX IIEPEMEHHBIX; IPUMEHSTH CBOMCTBA JCWCTBUI HAJl YUCIIAMH TIPH

HaXO0KJICHUU 3HAYEHUI YUCIIOBBIX BBIPAXKEHUH.

2. Oynkuuu (114.)

OyHnkuus, obaacts onpeaenenus GyHkuuu, Crnocoosl 3aganust pynkuuu. 'paduk Gpynkunu. @ynkuus y=kx+b u e€ rpapuk. @ynkuus y=kx u e€ rpaduk.
[ens — MO3HAKOMUTH YUaIIUXCsl ¢ OCHOBHBIMHU (DYHKIIMOHAJILHBIMU TTOHATUSAMH U ¢ Tpadukamu GyHkmuil y=kx+b, y=kx.

3Hath onpeneneHus GyHKIUKM, 00IacTH onpeaeraeHnus QyHKIMH, 00JIaCTH 3HaYSHUH, YTO TAKOE apryMeHT, Kakas epeMeHHasi Ha3bIBAaeTCs 3aBUCHMOIA,
Kakasi He3aBUCHMOH; TOHMUMATh, YTO (DYHKIIHS — TO MaTeMaTHYECKasi MOIEIb, TO3BOJISIONIAs ONMMCHIBATH M U3Y4aTh pa3HOOOpa3HbIC 3aBUCHMOCTH
MEXy pealbHbIMU BEIMYMHAMHU, YTO KOHKPETHBIE TUIbI (PYHKIMH (psiMast 1 oOpaTHast MPONOPIMOHAIBHOCTH, TMHEHHAs) OMHUCHIBAIOT

6osb110€ pa3HOOOpa3ue pealbHbIX 3aBUCUMOCTEH.

YMeTh npaBUiIbHO YyHOTPEOIATh PYHKIIMOHATBHYIO TEPMUHOJIOTHIO (3HaUeHuEe QYHKIUH, apryMeHT, rpaduk QyHKnu, 001acTh onpeeneHue,
00J1acTh 3HaYeHUH ), TIOHUMATh €€ B TEKCTE, B PEU YUHUTENs], B (GOPMYIMPOBKE 3a]1a4; HAXOAUTh 3HAUE€HUS (PYHKLUH, 3aJaHHbIX (OPMYIIOH,
Tabnuuel, rpagukom; pemarb 0OpaTHYIO 3a/1a4y; CTPOUTH TpapUKH TMHEWHON (QYHKIIMHU, IPSAMON 1 00paTHOM MPONOPLHUOHATILHOCTH;
MHTEPIPETHUPOBATH B HECIOKHBIX CITy4asX rpa)uKy peabHbIX 3aBUCHMOCTEH MEXIy BEIMYMHAMH, OTBeYasi Ha MOCTABJICHHBIE BOTIPOCHI



3. CteneHb ¢ HATYpPaJAbHBIM NOKa3aTesaeM (134.)

CrerneHb ¢ HaTypalbHBIM MOKa3aTeneM 1 eé cBoiictBa. Oqnounen. OyHKuuM y=x2, y=x>, 1 uX rpapuKu.

Ienp — BbIpaOOTAaTh YMEHHE BHINOIHATH ACHCTBHS HaJl CTETIEHSMH C HATypaJIbHBIMH I10KA3aTEISIMU.

3HaTh ONpe/IeIeHIE CTENEHH, OJHOWIEHA, MHOTOWIEHA; CBOHCTBA CTENEHM C HATYPaIbHBIM IOKa3aTelIeM, CBOMCTBA QyHKIMHE y=X2, y=X°.
YMeTh HaX0IUTh 3HaYeHHS (DYHKIIHA, 3a1aHHBIX (popMyItoif, Tabnuiel, rpadhukom; pemarb 00paTHYIO 3a/1a4y; CTPOUTH rpadukn QyHKITHHA
y=x2, y=x>; BBITIOJHAT IEHCTBHS CO CTEMEHSAMHU C HATYPATbHBIM TT0Ka3aTeIeM; IPe0OPa3OBLIBATE BBIPAKEHHS, COJIEPIKAIIUE CTENCHH C
HaTypaJbHBIM [TOKa3aTeJeM;

MPUBOANUTH OJHOWIEH K CTAaH/IAPTHOMY BHTY.

4. MHoroujeHnl (234.)

MHorouneH. CrnoxeHue, BBIMUTaHUE U YMHOKEHHE MHOT'OWIEHOB. PaznoxkeHne MHOrouJieHa Ha MHOKUTEIH.

Lens — BeIpaboTaTh YMEHHE BHIMOIHATD CIIOKEHHE, BEBIUUTAHUE, YMHOKEHUE MHOTOUJICHOB M Pa3JI0KeHNE MHOTOYWICHOB Ha MHOKHTEIIH.
3HaTh OlpeesieHrne MHOTOWIeHa, TOHUMATh (DOPMYIIMPOBKY 3a/IaHUI: «YIIPOCTHTH BBIPAKEHUEY», «PA3TIOKUTHh HA MHOKUTEITH.

YMeTh NpUBOANUTE MHOTOUJIEH K CTAHJAPTHOMY BUJY, BBIIIOJIHATH I€HCTBUS C OJHOYJICHOM U MHOT'OWIEHOM; BBIMOJIHATH pa3ioKeHue
MHOT'O4JIEHAa BBIHECEHUEM OOIIET0 MHOXKHTENS 32 CKOOKH; YMHOKaTh MHOTOWIEH Ha MHOTOWICH, PACKIIaIbIBATh MHOTOWICH Ha MHOKHUTEIN
CIoco00M IpyNIHUPOBKH,

JI0Ka3bIBaTh TOXKECTBA.

5. ®opmyJibl COKPAIIEHHOT0 YMHOXKeHHs (214.)

®opMyibl (a + b)2 =a*+2ab+b*, (a-b)a=b)=a’>-b*,[(axb)a’ Fab+b)]. [Tpumenenue GhopMyI COKpaIEHHOTO YMHOXKEHHS K
Pa3JI0KEHUI0 HA MHOKHUTEIH.

Llenp — BIpaboTaTh YMEHHE MPUMEHATH B HECJIOKHBIX CIy4asxX (GOpMyIIbl COKPALIEHHOTO YMHOXEHHUS IS IPeoOpa3oBaHUs LENIbIX
BBIPQ)XEHUI B MHOTOWICHBI U JIJISl PA3JI0KEHUSI MHOTOYJICHOB HA MHOYKHUTEJIH.

3HaTh (GOPMYJIBI COKPALIEHHOTO YMHOXEHHUA: KBaJpaTOB CYMMBI U PA3HOCTH JIBYX BBIPQXKEHU; Pa3IMUHbIE CIIOCOOBI PA3JIOKEHHUSI MHOTOWIEHOB
Ha MHOKUTEIH.

YMeTh unTaTh (POPMYITBI COKPAIIEHHOTO YMHOXKEHUS, BBITIOIHATH IPeoOpa3oBaHue BRIPAKECHUN MPUMEHEHHEM (DOPMYJIT COKPAILICHHOTO
YMHOXKEHUS: KBaJpaTa CyMMbI U Pa3HOCTHU JIBYX BBIp@XKEHUE, YMHOXKEHUS Pa3HOCTHU JBYX BBIPAXKEHHUH HA X CYMMY; BBINOJIHAThH Pa3IOKEHHUE
Pa3HOCTH KBaJIPAaTOB JBYX BBIPAKCHUH HA MHOKUTEJIN; IPUMEHSTh Pa3InYHbIe CIOCOOBI PA3/I0’KEHUSI MHOTOUWIEHOB HA MHOXHTEINH;
npeoOpa3oBbIBATH IIENIbIe BRIPAKEHUS; IPUMEHATH Pe0o0pa3oBaHKE HENIbIX BRIPAKESHHUH MPH PEIICHUH 331a4.

6. Cucrembl JIMHeHBIX ypaBHeHuii (144.)

CucteMa ypaBHEHUH ¢ IByMsl IEpEMEHHBIMU. PelieHne cucreM IByX JIMHEHHBIX ypaBHEHHH ¢ AByMs iepeMeHHbIMU. Perienue 3a1a4 MeTojoM
COCTAaBJICHMS CUCTEM YPaBHEHMIA. .

Ienp — NO3HAKOMUTH yUaIIUXCsl CO CIOCOOAaMU pElIeHUs] CUCTEM JIMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMHU, BbIpA0OTaTh YMEHUE PEIIaTh
CHCTEMbl YpaBHEHUH U PUMEHSATh UX MPHU PEIIEHUH TEKCTOBBIX 3a/1a4.

3HaTh, YTO TaKOE JTMHEHHOE ypaBHEHHE C IByMsI IEPEMEHHBIMHU, CUCTEMa YPaBHEHH, 3HATh PAa3IMYHbIE CIOCOOBI PEIICHNS CUCTEM YPaBHEHUI
C IByMs IEPEMEHHBIMH: CIIOCO0 TOJICTAHOBKH, CITOCO0 CIIOKEHUS; TOHMMATh, YTO YPAaBHEHHUE — ATO MAaTEeMaTHUECKHUH armapaT pereHus
pa3sHOOOpa3HbIX 33a7]au U3 MaTEMaTUKH, CMEKHBIX 00JacTell 3HaHUM, IPAKTUKH.

YMeTh npaBUIbHO YIOTPEOIATh TEPMHUHBI: ypaBHEHHE C IBYMS IEPEMEHHBIMI», «CHCTEMay; IOHUMATh UX B TEKCTE, B PEUU YUUTEI,



MOHUMATh  (POPMYIHPOBKY 33724l «PEIIUTh CUCTEMY YpaBHEHUH C IByMS IEpEMEHHBIMUY»; CTPOUTHh HEKOTOPHIE TpaUKK ypaBHEHHS
C IByMs IICPEMCHHBIMU, PCIIATH

CHUCTEMBI YPAaBHEHHM C IBYMS ITIEPEMEHHBIMH Pa3IMYHBIMU CITIOCOOAMHU.

7. UtoroBoe noBropenue (14.)

3akperuieHue 3HaHUM, YMEHUN U HAaBBIKOB, MOJTYYEHHBIX HA YPOKaX MO JaHHBIM TeMaM (Kypc anreOpsl 7 Kiacca)

IInanupyemsblie pe3yJbTaThl H3y4eHHS Y4eOHOI 0 IpeaMeTa
ITporpamma mo3BosisieT JOOMBATHCS CIEIYIOUIMX PE3yIbTaTOB OCBOECHHS 00pa30BaTEIbHOM POrpaMMbl OCHOBHOT'O O0IIIETr0 00pa3oBaHuUs:

Juunocmmuowie:

- OTBETCTBEHHOT'O OTHOIIEHHS K YYEHHIO, TOTOBHOCTU U CLIOCOOHOCTH O0YYArOIIMXCSl K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU
K 00y4EHHUIO U MT03HAHUIO;

- popMHUpOBaHUS KOMMYHUKATUBHOW KOMITETEHTHOCTH B OOIIIEHUH M COTPYIHUYECTBE CO CBEPCTHUKAMHU, CTAPIITUMHU U MIIQIIIUMH B
o0pa3oBaTenbHOM, y4eOHO-HCCIIeI0BATENIbCKON, TBOPUYECKON U APYTUX BUAAX JEATEIHHOCTH;

- YMEHHUSI SICHO, TOYHO, TPAaMOTHO M3J1aratb CBOU MBICJIM B YCTHOM U MUCbMEHHOW peud, MOHUMATh CMBICII ITOCTAaBJICHHOM 3a1a4H,

BBICTpPAMBaTh apTyMEHTAINIO, IIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;

- IEPBOHAYATBHOIO MIPEJICTABICHUS O MATEMaTHUECKON HayKe KakK cepe YeI0BEUeCKOM NesITeNbHOCTH, 00 3Tanax e€ pa3BUTH, 0 €€ 3HAUUMOCTHU
JUISl pa3BUTHUS LIUBUIM3ALINN;

- KPUTUYHOCTH MBIIIJICHUS, YMEHUS PaciO3HABATh JJOTUUECKH HEKOPPEKTHBIE BHICKA3BhIBAHMS;

-KpEaTUBHOCTH MBIIJICHUS, MHUIIMATUBBI, HAXOJYMBOCTH, aKTUBHOCTH TIPH PEIICHUU apru(PMETHICCKUX 3a/a4,

-YMEHUSI KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT yUeOHOW MAaTEMATUYECKOU JIeATEIbHOCTH;

-hopMHUpOBaHUSI CTIOCOOHOCTH K SMOIIMOHATFHOMY BOCIIPUSATHIO MAaTEMAaTHUYECKUX 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUN;

e Memanpeomemmnuie:

- CIIOCOOHOCTH CaMOCTOSITENIPHO TIJIAHUPOBATh AJIbTEPHATUBHBIC ITyTH JOCTHXKEHHUS 11eJIel, 0CO3HAaHHO BHIOMpaTh Hanboiee 3 heKTuBHBIC
CHOCOOBI perieHus y4eOHBIX U MO3HABATEeIbHBIX 33a4;

- YMEHHS OCYIIECTBIISITh KOHTPOJb 0 00pa3ily U BHOCHUTh HEOOXOUMBIE KOPPEKTHUBBL;

CIOCOOHOCTH aJIEeKBATHO OLIEHUBAThH MPABMIIBHOCTH WM OMIKNOOYHOCTD BHIIOJHEHHS y4eOHOH 3a7a4uu, €€ 00bEKTUBHYIO TPYAHOCTh U

- COOCTBEHHBIE BO3MOXHOCTH €€ PeIICHHUS,;

YMEHHsI YCTAaHABIIMBATh IPUYUHHO-CIICJICTBEHHBIC CBSI3U; CTPOUTH JIOTUYECKUE PACCYKICHUSI, yMO3AKITIOUCHUS (MHAYKTUBHBIC, ICTYKTUBHBIC U 110
aHAJIOTUH) U BBIBOJIBL;

- YMEHHS CO3/1aBaTh, MPUMEHSTH U MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA, MOACTH M CXEMBI JJIs PelleHus] yueOHbIX U
MMO3HABATENBHBIX 33/1aY;

- pPa3BUTHSI CIOCOOHOCTH OPTraHU30BBIBATH YIEOHOE COTPYTHHUYECTBO M COBMECTHYIO JESITEIHHOCTD C YUUTEIIEM U CBEPCTHUKAMHU: OTIPE/ICIIST



e, pachupenensaTh GyHKIUN U POIH YIaCTHUKOB, B3aUMOJICHCTBOBATh M HAXOUTH O0IIKE CIIOCOOBI paboThl; yMEHUs paboTaTh B
TpyNIe: HAXOIUTh O0IIee pelieHNe U pa3peniaTh KOHMINKTH Ha OCHOBE COTJIACOBAHUS TIO3HIINIA U y4&Ta HHTEPECOB; CIYyIIaTh MapTHEPA;
- (opmynHrpoBaTh, ApryMEeHTUPOBATh U OTCTaBaTh CBOE MHEHHE;

-(popMupoBaHus yueOHON U OOIIET0Ib30BATETLCKON KOMIIETEHTHOCTH B 00JIaCTH UCIIONIb30BaHUS WH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX
texnosoruit (MKT-koMIeTeHTHOCTH);

-npeAcTaBieHus 00 HAeSX U 0 METOJaxX MaTeMaTUKH Kak 00 YHHBEPCAJIbHOM S3bIKE HayKU U TEXHUKU;

-pa3BUTHsI CIOCOOHOCTH BUJETh MaTEMaTHUECKYIO 3a/1auy B APYTUX JTUCHUIUIMHAX, B OKPY’KaIOIIEH KU3HH,

-YMEHUS HaXOJUTh B PA3IMYHBIX UCTOYHUKAX WH(POPMALIHIO, HEOOXOIUMYIO JUTSI PEIICHHSI MATEMAaTHIECKUX MTPOOJIeM, U MPEACTABIATE €€ B
MOHATHOM (hOopMe; MPUHUMATh PEIICHNE B YCIOBHSIX HETIOTHOW U N30BITOYHOM, TOUHOM M BEPOSATHOCTHON MH(POPMAIINH;

- YMEHHS TIOHUMATh M MCIOIh30BaTh MaTEMaTHUYECKHUE CPEJICTBA HATTISAHOCTH (PUCYHKH, YEPTEKH, CXEMBbI U JIP.) Ui WILTIOCTPAIUH,
WHTEpIpETAIH, apryMEHTaIUH;

- YMEHHUSI BBIIBUTATh TUIIOTE3HI TIPH PEIICHUHN YUSOHBIX 33]1a4 U IIOHUMAaHHS HEOOXOIMMOCTH UX MMPOBEPKH;

- IOHUMAaHMS CYIIHOCTH AITOPUTMUYECKUX MPEANUCAHUN U YMEHUS JEMCTBOBATh B COOTBETCTBUHU C MPEATIOKEHHBIM aITOPUTMOM;

- YMEHHS CAaMOCTOSITEIIFHO CTaBUTh II€JIN, BLIOUPATH U CO3JaBaTh aJTOPUTMEI JUISl PEIICHHS YIEOHBIX MATEMATUYECKUX MPOOIIEM;

- CITIOCOOHOCTH IUTAHUPOBATh U OCYIIECTBIIATh A€ATEIbHOCTD, HAIPABIECHHYIO HA PEIlIEHUE 3a1a4 HCCIIE0BATENbCKOTO XapaKTepa;

Ilpeomemmnuwie:

- YMEHUs paboTaTh C MATEMaTHYECKIM TEKCTOM (CTPYKTYypHUpOBaHHE, U3BIIeUeHIE HE00X0ANMOI HH(POPMAIINH ), TOYHO U TPAMOTHO BBIPAXKATh CBOU MBICIH
B YCTHOM M MMCHbMEHHOM peyr, IPUMEHSSI MaTEMaTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIUKY, HCIIOJIB30BATh PA3IIMYHBIC S3BIKH MAaTEMAaTHKH (CIOBECHBIH,
CHUMBOJIMYECKHIA, TpaHUECKHil), pa3BUTHUS CIIOCOOHOCTH 0OOCHOBBIBATH CY)KJICHUS, IPOBOIUTDH KIIacCU(UKALIUIO;

- BIIaJieHUs 0a30BBIM MMOHATHIHBIM aIlapaToM: UMETh TPEICTABICHUE O YUCIIe, POOH, TPOIIEHTaX, 00 OCHOBHBIX T€OMETPHUECKIX 00BEKTax (TOYKa,
npsiMasi, JIoMaHasi, yroJl, MHOTOYTOJIbHHK, MHOTOTPaHHHK, KPYT, OKPY>KHOCTb, IIap, cdepa u mp.), GopMUPOBAHHS NPEICTABICHUIN O CTATUCTUYECKUX 3a-
KOHOMEPHOCTSIX B PEaIbHOM MUPE U PA3IMUHBIX CIIOCO0AaX UX U3YUYCHHUS;

- YMEHUS BBITIOJIHATH apUPMETHIECKUE TPEOOpa30BaHMs PAllHOHAIBHBIX BBIPAKSHHUN, TPUMEHSATh MX JIJIS PEIICHHs YIeOHBIX MaTeMaTHYECKUX 3a/1a9 U
3aj1a4, BOSHUKAIOIIMX B CMEXHBIX yUYCOHBIX MTpeaMeTaXx;

- YMEHUS TO0JIb30BATHCS H3YUYCHHBIMU MaTeMaTHYECKUMH (popMyiamu;

- 3HaHUSI OCHOBHBIX CIIOCOOOB MPECTABICHUS U aHAIN3a CTATHCTUYECKUX JaHHBIX; YMEHHsI pelaTh 3a/Ia4d ¢ IIOMONIBIO epedopa BCeX BO3ZMOKHBIX
BapHaHTOB,

- YMEHUS IPUMEHSTh U3yUYEHHbIE MOHATHS, PE3yJIbTaThl U METObI P PEIICHUH 3a]1ad U3 pa3IMYHBIX pa3/JesioB Kypca, B TOM YHCIe 3a/1a4, He
CBOJSIIINXCS K HETIOCPEICTBEHHOMY NMPUMEHEHHUIO H3BECTHBIX aJITOPUTMOB.

B xozme HU3Yy4YCHUMA aﬂrerLI B 7 Ki1acce ydqaniecss TOJDKHBI OBJAAeBATb YMCHUAMU O6H_[e yqeGHoro XapaxkTepa, paSHOO6pa3HBIMI/I

crocodamMu JACATCIBbHOCTH, HDI/I06DeTaTB OIIBIT:

o ITaHUPOBAHUA U OCYIICCTBJICHUA aJ'Il"Opl/ITMI/I‘-ICCKOI\/'I ACATCIIBHOCTH, BBINTOJIHCHUA 3aIaHHBIX 1 KOHCTPYHPOBAHUA HOBBIX AJITOPUTMOB;



. peleHus pa3HOoOOPa3HbBIX KIACCOB 3a/1a4 U3 PA3IMYHBIX PA3/IENIOB Kypca, B TOM YUCIIE 3a71a4, TPEOYIOIUX MOMCKA MYTH U CIIOCOOOB peIlIeHUS;
. MCCIIEIOBATEIbCKON ACATENIEHOCTH, PAa3BUTHS UJIEH, TPOBEICHUS SKCIIEPUMEHTOB, 0000IIECHHSI, TOCTAHOBKU U ()OPMYJIMPOBAHUS HOBBIX 33/1a4;
. SCHOTO, TOYHOT'O, TPAMOTHOT'O M3JI05KEHHSI CBOUX MBICJIEH B YCTHOM M MMCbMEHHOM PEYM, NCIIOJIb30BAHUS PA3JINYHBIX SI3bIKOB
MaTeMaTHKH (CIIOBECHOTO, CHMBOJIMYECKOT0, TpauuecKoro), CBOOOJHOI0 Mepexo/ia ¢ OJHOTO s3bIKa Ha APYTON JJIs MILUTIOCTPALIUH,
HMHTEpIPETALNY, APIYMEHTALMH U J10Ka3aTeIIbCTBA;

. IIPOBEICHUS J10Ka3aTeIbHbIX PACCYKICHUHN, apryMEeHTAIMH, BBIIBUKEHUS TUIIOTE3 U X 00OOCHOBAHUS;

. MOMCKA, CHCTEeMATU3aIliH, aHAIIN3a U KJIacCu(PUKauy HHPOPMAIIUH, UCIIOJIB30BAHUS Pa3HOOOPa3HBIX HH)OPMAIIHOHHBIX HCTOYHHUKOB,
BKJIIOYasl yU4eOHYI0 U CIIPAaBOUHYIO JIUTEPATypy, COBPEMEHHbIE HHPOPMALMOHHBIE TEXHOJIOTHH.

. MIOUCKA, CUCTEeMAaTU3alluH, aHaJIn3a U Kilaccuukanuy HHGOPMaLUHU, UCTIOIb30BAHUS PA3HOOOPA3HBIX HH()OPMAIIMOHHBIX HCTOYHHUKOB,

BKJTIOYAst yu4eOHYIO U CIIPAaBOYHYIO JTUTEPATYPy, COBPEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJIOTHH.

BbIYCKHUK HAVUMTCSH:

. OTIEPUPOBATH MOHATHIMHU «TOXKJIECTBOY, «TOXKICCTBEHHOE MPEOOPA30BAHNE), PEIIATh 33a4H, cojepxKaniue OyKBEHHbIE JaHHbIE;, padoTaTh
¢ hopmynamu;

. BBINOJIHATH MPe00pa30BaHUsl BRIPAXKCHUH, COICPIKAIINX CTETICHHU C LIEIBIMH MTOKAa3aTeIsIMH U KBaJpaTHbIC KOPHH,

. BBITOJIHATH TOXJICCTBEHHBIE IPE00Pa30BaHMs pAllHOHATEHBIX BRIPAKCHUN HA OCHOBE MPaBMII ACHCTBUH HAJl MHOTOWJICHAMH H

anredpanvyeckuMu JpoosiMu;

. BBINOJIHATH PA3JI0KCHUE MHOTOWICHOB HAa MHOKUTEIIH.

. MIOHMMATh U UCTIOJIb30BaTh (DYHKIIMOHAIbHbIE TOHATHUS U S3bIK (TEPMUHBI, CUMBOJIMYECKHE 0003HAUCHUS);

. CTPOUTH TPA(UKH FIEMEHTAPHBIX (DYHKIIHIA; UCCIIETOBATh CBOMCTBA YHCIOBBIX ()YHKIIMH HA OCHOBE M3YUYCHUS TIOBEACHUS X
rpaduKoB;

. MOHUMATh (PYHKIHIO KaK BaKHEHIIIYI0 MaTeMaTHUECKYIO MOJIETb JIJIsl OIIMCAHUs TIPOLIECCOB U SIBJICHUH OKPY KAIOIIEr0 MUpa,

IIPHUMCHATDH (bYHKIII/IOHaJ'IBHI)II\/’I SI3BIK JIs1 OIIMCAaHUA U UCCIICAOBAaHU A 3aBHCHUMOCTEH MCKOY (1)I/IBI/I‘~IGCKI/IMI/I BCJIIMYHNHaMU.

. pelaTb OCHOBHBIE BU/IbI PAllMOHAIBHBIX YPABHEHUMN C OJJHOM IIEPEMEHHON, CUCTEMBI IBYX YPAaBHEHHUH C IBYMsI [IEPEMEHHBIMU;
. MIOHUMAaTh YPaBHEHHE KaK BaKHEHIITYI0O MaTEMaTUYECKYIO MOJIENb JJIsl ONMCAaHUS U U3YUYEHUS Pa3HOOOPa3HbIX pealbHbIX CUTYaluH,
peliaTh TeKCTOBbIE 3a7auu alreOpandeckuM METOI0M;
. IPUMEHSATH rpaduuecKue MpeCTaBICHUS sl UCCIIEJOBAHUS YPABHEHUH, UCCIIEIOBAHMS U PELICHNUS CUCTEM YPaBHEHHH ¢ ABYMS EPEMEHHBIMHU.

BbLINYCKHHUK IOJYYUT BO3MOYKHOCTbD:

. Pa3BUTh IPEICTABIICHUS O YHCIIC U POJIM BBIYHMCIICHUN B YEJIOBEYECKOM MPAKTHUKE; CHOPMHUPOBATH MPAKTHIECCKUE HABBIKU BBHITTOTHEHUS
YCTHBIX, IMCbBMEHHBIX, THCTPYMEHTAIbHBIX BEIYMCIIEHUN, PA3BUTh BBIYUCIUTEIBHYIO KYJIBTYPY;
. OBJIAJICTh CHMBOJIMYECKUM SI3BIKOM aJIT€OpBbI, BEIPA00TaTh (hOpMaTbHO-OTIEPATUBHBIC alreOpandecKue YMEHUs U HAyIUThCs IPUMEHSTh

HX K pCHICHUIO MAaTEMATUYCCKHUX U HEMATCMATHUYCCKUX 3a1a4,



. W3YYHUTh CBOMCTBA U rpauKu dJIEMEHTAPHBIX QYHKIINI, HAYIUTHCS UCTIONB30BaTh (DYHKIIMOHATBHO-TpaduecKre MpeaCTaBICHUS IS
OTHMCaHUs U aHAJIN3a PEATTbHBIX 3aBUCUMOCTEH;

. Pa3BUTH MIPOCTPAHCTBEHHBIE MPEACTABICHUS U U300pa3UTENbHbIE YMEHHSI, OCBOUTH OCHOBHBIE (DAKThl U METO/IbI IUTAHUMETPHH,
MMO3HAKOMUTHCS C MPOCTEHIITMMU MTPOCTPAHCTBEHHBIMU TEJIaMHU M UX CBOWCTBaMU;

. MOJTYYUTh TIPEICTABIICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O PA3JIMUHBIX CIIOCO0aX WX U3yUEeHHs, 00 OCOOCHHOCTSIX
BBIBOJIOB U IIPOTHO30B, HOCSIIMX BEPOATHOCTHBIN XapakTep;

. Pa3BUTH JOTUYECKOE MBIIICHUE U PeYb — YMEHHUS JOTUYECKH 0OOCHOBBIBATH CYKJCHHS, IPOBOIUTH HECIOKHBIE CHCTEMaTU3alllH,

MPUBOJIUTH IIPUMEPHI Ml KOHTP MPUMEPHI, HCIIOJIb30BATh PA3IMYHBIC S3BIKH MATEMATHKH (CIIOBECHBIN, CHMBOJIUYCCKHA, TPaQUUSCKUI) TSI
WJUTFOCTPALIMY, WHTEPIPETALMH, APTYMEHTALIMH U I0KA3aTebCTBA;

. copMHUPOBATH MPEACTABIECHUS 00 N3y4aeMbIX MOHATHIX U METOAAX KaK BaKHEHIINX CPeCTBAX MaTEMaTUYECKOIO MOAETUPOBAHMS
peaNbHBIX IIPOLIECCOB U SBJIICHUMN.

. BBITIOJIHATH MHOTOLLIArOBBIE MPE00pa30BaHMsl pallMOHATIbHBIX BBIPAKEHUHN, MPUMEHSS IUPOKUN Ha0Op criocoO0B U MPUEMOB;

. NPUMEHATH TOKAECTBEHHBIE TPE0Opa30BaHus A PELICHUs 3aa4 U3 Pa3InYHbIX Pa3/esIoB Kypca (Hanpumep, uis
HAXOKJCHUs HanOOJIbIIEr0/HAaMMEHBIIIETO 3HAYCHUS BBIPAKCHHUSA).

. MIPOBOJMTH UCCIEI0OBAHUS, CBSI3aHHBIE C U3yUYEHUEM CBOMCTB (DYHKIIMIA, B TOM YHCIIE C UCIOJIb30BAaHMEM KOMITBIOTEPA; HA OCHOBE

rpaduKOB U3YYEHHBIX PYHKIUN CTPOUTH OoJiee ClIoKHbIE TpaduKy (KyCOYHO-3a/JaHHbIC, C «BBIKOJIOTBIMUY» TOYKAMH U T. 11.);

. MCIO0JIb30BaTh (DYHKIIMOHAJIbHBIE IPEJICTABJICHUS U CBOMCTBA (DYHKLIMI JUId pellIeHUs] MaTeMaTHYECKUX 3a/1a4 U3 Pa3IMuHbIX Pa3/ieioB Kypca.

. OBJIA/IETh CIIELIMAIbHBIMU IPUEMAMU PEIIEHUS CUCTEM YpaBHEHUI; yBEpEHHO IPUMEHSTh anmnapaT ypaBHEHUN JJIs peIIeHusl pa3HO0Opa3HbIX
3a]1a4 U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, IPAKTHKU;

. MPUMEHSITh rpaduuecKkue NpeCTaBIeHUs Ul UCCIIEeI0OBAHUs CUCTEM YPaBHEHUH, coJiepKaliux OyKBeHHbIE KO3 PUIIEHThI

Onncanue y4e0HO-MeTOAMYECKOT0 U MATEPHUATIBLHO-TEXHHYECKOT0 o0ecreuyeHusi 00pa30BaTeIbHOM AeSITeJIbHOCTH
IMeuaTHble OCOOUS:
Jna yuawuxcs:
1. Makapsrues, FO. H. Anre6pa: yueOnuk 1t 7 kiacca odmeodpazoBarenbHbix yupexaenuii / F0. H. Makapsrues, K. WM. Hemkos, H. T'.
Mungtok, C. b. CyBoposa; nox pen. C. A. Tenskosckoro. - M.: IIpocsemenue, 2015.
2. lumaktuueckue marepuansl 1o anreope mis 7 knacca / B.W. XKoxos, FO.H. Makapsrues, H.I'. Munmgtok. — M.: [Ipocsemienue, 2014.
3. Anreopa: unakt. matepuansl ais 7 k. / JI. Y. 3BaBuy, JI. B. Ky3nenora, C. b»  CyBopoBa.- M.: IIpocsemenue, 2015.

Jna yuumens:
1. Makapsrues, FO. H. Anre6pa: yueOnuk i 7 kiacca odmeodpazoBarenbHbIx yupexaenuit / FO. H. Maxkaperiues, K. M. Hemkos, H. T'.
2. Munmiok, C. b. CyBoposa; noa pea. C. A. TensikoBckoro. - M.: [Ipocsenienue, 2015.

2. Nzydenue anredpsl B 7—9 kiaccax: mocodue ms yuureneid / FO. H. Makaperues, H. I'. Munmiok, C. b. CyBopoBa..— M.: IIpoceemenue, 2011.



3. lupakTuyeckue Marepuaisl o anredpe ais 7 knacca / B.U. Xoxos, FO.H. Makapsrues, H.I'. Munmatok. — M.: Ilpocsemenue, 2014.
4. Anrebpa: dAunakt. matepuains! s 7 k. / JI. U. 3BaBuy, JI. B. Ky3nenosa, C. b»  CyBoposa.- M.: IlpocBemienue, 2015.
5. [Iporpammel 061Ie00pa3oBaTENbHBIX yupexaeHuil. Anredpa. 7-9 kinaccel. CoctaButens: bypmuctposa T.A. — M.: I[Ipocsemnienue, 2009 r.
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