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Pabouas mporpamMma cocTaBiieHa Ha OCHOBE CJIETYIOIIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

denepanabHblii 3akoH «O0 006pazoBanuu B Poccutickoit deneparun» No273-D3 ot 29 nexadpst
2012 rona;

IIpuxa3z MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanun ot 17.12.2010 r. Ne
1897 «O6 yrtBepxkacHUU (DenepaTbHOr0o TOCYAapCTBEHHOrO 00pa30BaTENbHOIO CTaHIapTa
OCHOBHOT'0 00111er0 00pa3oBaHUs;

IIpuka3 MunuctepcTBa obOpa3zoBanus u Hayku Poccmiickoit denepanum ot 31.12.2015 .
Nel577 «O BHeceHuu u3MeHeHHMH B (efepalibHBI TOCYIapCTBEHHBIH 00pa3oBaTEIbHBIHN
CTaHJIapT OCHOBHOTO OO0IIero oOpa3oBaHMsI, YTBEP)KICHHBIA MpUKa3oM MUHUCTEPCTBOM
obpasoBanus u Hayku Poccuiickoit @eneparuu ot 17 nekadps 2010 r. Ne 1897»;

IIpuka3 MunucrepcTBa o6pa3oBanus U Hayku Poccuiickoit @enepanuu ot 31.03.2014 rona
Ne253  «OO6 yrBepxknaeHuM (¢enepaabHOrO IepedyHs y4eOHHUKOB, PEKOMEHIYEMBIX K
UCIIONIb30BAHUIO  MPH  pealu3aliil  HMEIIIUX  TOCYJapCTBEHHYIO  aKKpeIUTAIHI0
00pa3oBaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOMIEro, CpemHero oOIIero
o0Opa3oBaHus.» ¢ U3MeHeHUs MU Ha 5 uroist 2017 roma Ne629;

OcHoBHasi  oOpa3oBaTesibHasi  HMporpaMMa  OCHOBHOTO  oOmiero  oOpa3oBaHHA
MYHUIIMIIAILHOTO 00111e00pa3oBaTesibHOTO yupexkaeHus «OcHOBHasg o001ieo0pa3oBaTeabHas
mikona c. KiieBenkallBanTteeBckoro paitona CapaToBCKOM 001acTH»;

Aureopa. PaGoune mporpammsl. [Ipeamernas nunus ydebnukoB 0. H. MakaperueBa u
apyrux. 7-9 kiaccel: yueOHOe rmocoOue aisi yuuTenei o0rieo0pa3oBaTeIbHbIX OpraHu3anui /
H. T'. Munniok. — 3-¢ u3a. — M.: [Ipocsemenne, 2016. — 32c¢.

JlokaabHBIe aKTHI IIIKOJIBI.

[Iporpamma paccuntana Ha yqamuxcs 7-9 kiaccoB MOY «OOIII c. Knepenkay.

YPOBCHB MOATOTOBKH YYAIIUXCA IMO3BOJLACT H3Y4YaTb npennonaraeMmﬁ KypC Ha 0a30BOM

YPOBHE.

Ha m3ydenne anreOpbl B 7 Kiiacce OTBOAMTCSA 3 4aca B Henenmto, B 8 1 9 kimaccax no 4 4aca B

negento. Kypc paccunran Ha 374 u: B 7 knacce — 102 41 (34 yueOHbIe Henenu), Bo 8 u 9 kiaccax 1o
136 4 (34 yueOHbIEC HEeNIN B KaXKIOM KJIacce).

Jlyig peanuzanuy IporpaMMHOTO COAEPKAHMS UCTIONb3YIOTCS CAeyIoLIe Y4eOHbIe TOCO0uS:

YyeOHukKu:

1.

3.

Auareopa. 7 xnacc: ydeOHUK 17151 001eo0pazoBaTenbHbIx opranuzanuii/ [FO. H. Makaperues, K.
. Hemkos, H. I'. Munmiok, C. b. CyBoposa]; oz pex. C. A. TenskoBckoro. — 2-e u3a. - M.:
[Ipocsemenue, 2014. — 256 c.
Auredpa. 8 kacc: yueOHuUK st 001meoopazoBatenbubix opranuzanuid/ [FO. H. Maxkapsrues, K.
N. Hemkos, H. I'. Mungrok, C. B. CyBopoga]; mox pen. C. A. TenskoBckoro. — 2-¢ u3f. - M.:
[Ipocsemenue, 2014. — 256 c.
Auareopa. 9 xnacc: yaeOHUK 17151 001eo0pazoBaTenbHbIx opranuzanuii/ [FO. H. Makapeiues, K.
. Hemkos, H. I'. Munmiok, C. b. CyBoposa]; mox pen. C. A. TensikoBckoro. — 2-¢ u3a. - M.:
IIpoceemenue, 2014. — 256 c.



IInanupyemMble pe3yJbTaThl H3yYeHHs] Y4eOHOT0 NpeaMeTa «AJredpa»
JINYHOCTHBIMHM pe3y/bTaTaMH 00y4eHusl ajirebpe B OCHOBHOM LIKOJ1€e ABJISIIOTCH:

—  c(opMUPOBAaHHOCTh OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHUIO, T'OTOBHOCTb MU CIIOCOOHOCTH
o0yyaromuxcs K CaMOpPa3BUTHIO M CaMOOOPa30BaHMIO HAa OCHOBE MOTHBALIMU K OOYYEHHIO U
[IO3HAHUIO, BBIOOPY JaibHEiero oopazoBaHus Ha 0a3e OPUEHTHPOBKU B MHpe Ipodeccuil u
npo¢eCCHOHATBHBIX IIPEATIOYTEHUN, OCO3HAHHOMY IHOCTPOEHUIO VHJIMBUYaJIbHOU
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATEILHBIX HHTEPECOB;

—  c(hopMHUPOBAaHHOCTHKOMIIOHEHTOB L[EJIOCTHOTO MHUPOBO33PEHH, COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHOU MPAKTUKU;

—  copMUPOBAaHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLICHMHM M COTPYIAHHMYECTBE CO
CBEpCTHMKAMM, CTapIIUMH U MIIQAIIUMM, B 00pa3oBaTeIbHOM, OOLIECTBEHHO MOJIE3HOM, yueOHo-
HCCIIEI0BATEIbCKOM, TBOPUYECKON U IPYTUX BUJIAX JEATEIBHOCTH;

—  YMEHHE SICHO, TOYHO, IPAMOTHO M3J1araThb CBOM MBICJIA B YCTHOM M NMUCBMEHHON peuu, IOHUMATh
CMBIC] IIOCTABJICHHOM 3aJa4yd, BBICTpAaUBaTh AaApPryMEHTAlUI0, IPUBOAUTH IIPUMEPBl WU
KOHTPIIPUMEDHI;

— IIpe/CTaBJIEHUE O MaTeMaTHUYECKOW Hayke Kak cepe ueloBeUecKO AedTenbHOCTH, 00 3Tanax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIS1 Pa3BUTHUS LIMBWIN3ALINN;

- KPUTHUYHOCTb MBIIJICHUA, YMCHHUC PpacCllO3HAaBaThb JIOTHYCCKHW HCKOPPCKTHBIC BBICKA3bIBAHMA,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

- KpCaTuBHOCTH MBIIIJIICHUA, nHUIaTHuBa, HaxXoa4uBOCTb, AKTUBHOCTH npu pEeIICHUN
anredpandecKux 3a1ad;

—  YMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3yNbTaT yueOHON MaTeMaTHUECKOH 1eATeIbHOCTH;

—  CIIOCOOHOCTh K 3MOLIMOHATBHOMY BOCHPHUATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHMH,
pacCyKIeHHM.

MertanpeaMeTHbIMH pe3yJIbTaTaMH 00yueHusl ajiredpe B OCHOBHOM IIKOJIe ABJISIIOTCA:

— TIepBOHAYaJbHBIE MPEJICTaBICHUS 00 MIESX U O METOJaX MaTeMaTUKU Kak 00 YHUBEpCaIbHOM
A3BIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJEIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

— YyYMEHuE BHUAECTh MaTeMaTHYECKYIO0 3aJady B KOHTEKCTe MNpOOJEMHOW CHUTyalluu B JAPYTUX
JTUCIUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

— YMEHHE HaXOJWUTh B PA3IUYHBIX HCTOYHUKAX HH(OpMaIMIO, HEOOXOAUMYIO IJsi PpEHICHUS
MaTeMaTHYeCKUX NpoOsieM, W TMPEeACTaBIATh €€ B MOHATHON (opme; NPUHHUMATh pPELICHHE B
YCIIOBUSIX HETIOJHON M U30BITOYHON, TOUHOW U BEPOSATHOCTHON MH(pOpMAIUH;

— yMEHHE MOHHMMATh M MCIIOJIB30BaTh MaTeMaTUYECKHE CPEJICTBA HATJIATHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JJIsl WILTIOCTPALUU, HHTEPIIPETallUU, apryMEHTaIIH;

— yMEHHE BBIJIBUTATh TMIIOTE3bl MPU PEUICHWH y4YeOHBIX 3a7ay M MOHUMATh HEOOXOIUMOCTh HMX
IIPOBEPKH;

— yMEHHE NPHUMEHATh WHAYKTUBHBIC U JIEAYKTUBHBIC CIIOCOOBI PAaCCyKACHUHN, BUICTh pa3IMYHbIC
CTpaTEruy pelieHus 3a/1ay;

— IIOHMMaHHWE CYHIHOCTH aJIFOPUTMHYECKHUX NPEANUCAHUNA U YMEHUE IEHUCTBOBAaTh B COOTBETCTBHU
C NMPEJIOKEHHBIM aJITOPUTMOM;

— YMEHHE CaMOCTOSITENIbHO CTaBUTh LENH, BBIOMpaTh M CO34aBaTh AJITOPUTMBI Ui PELICHUS
y4eOHBIX MaTEMaTHICCKUX TIPOOIIEM;



— YMCHHUC ILUIaHUPOBATh M OCYHICCTBIIATH JACATCIBHOCTH, HAIPABJICHHYIO Ha pPCEHOICHUC 3aJdad
HCCICA0BATCIILCKOr'o XapaKTepa.

O01MMH nNpeIMeTHBIMH pe3yJbTaTaMM 00y4eHHsl ajiredpe B OCHOBHOM 1IKOJIe SIBJISIIOTCS:

— yMeHHE paboTaTh ¢ MAaTEMATHYECKUM TEKCTOM (CTPYKTYPHPOBAHUE, W3BICUCHHE HEOOXOTUMOU
nH(pOpMaNUK), TOYHO M TPAaMOTHO BBIPAKAaTh CBOM MBICIIM B YCTHOH W TNHCHMEHHOH peuw,
MPUMEHSAS MAaTEeMAaTHYECKYI0 TEPMUHOJIOTHMIO M CHUMBOJIMKY, HCIOJb30BATh PAa3JIMUHbBIC SI3BIKU
MaTeMaTHUKH (CIIOBECHBIH, CHMBOJMYECKHH, Tpad)UueCKUii), 000CHOBBIBATH CYXKICHHS, TPOBOIUTH
KJIaCCU(PUKAIIHIO, JIOKA3bIBATh MATEMAaTUYECKUE YTBEPKIACHUS;

— BiageHue 0a30BBIM TIOHATUWHBIM amNapaToM: WMETh MPEICTAaBICHHE O YHUCIE, BIIAJCHUEC
CHUMBOJIHBIM SI3BIKOM aireOpbl, 3HAHHME OJJIEMEHTApHBIX (PYHKIMOHAIBHBIX 3aBHCHUMOCTEH,
(hopMHUpPOBaHKME MPEICTABICHUNH O CTATUCTHYCCKHUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O
pa3IMYHBIX Ccloco0ax WX H3yueHus, 00 OCOOEHHOCTSAX BBIBOJOB M IPOTHO30B, HOCSIIMX
BEPOATHOCTHBIN XapaKTep;

— YMEHHUE BBINOJNHATH anredpanyeckue MpeoOpa3oBaHUsl PalMOHAIBHBIX BBIPAKECHUM, MTPUMEHSThH
WX JJIA pelieHus y4eOHbIX MaTeMaTUYECKUX 3a7ad U 3a]]a4, BOSHUKAIOIIUX B CMEKHBIX yueOHBIX
npeaMeTax;

— yYMEHHUE NOJB30BaThCA MAaTEMAaTHYECKUMU (HOPMYJIaMU U CAMOCTOSITENIbHO COCTAaBIISITh (POPMYJIbI
3aBUCHMOCTEI MEXIy BeTMYMHAMU Ha OCHOBE 0000IIEHNS YaCTHBIX CIy4aeB U SKCIIEPUMEHTA;

— YMEHME pellaTh JUHECWHbIE YPAaBHEHUS M HEPABEHCTBA, a TAK)KE MPUBOJIUMbBIE K HUM yPaBHEHUS,
HEPaBEHCTBA, CUCTEMBbI; IPUMEHSITH IpadudecKue MpeICTaBICHHs I PEIICHHs U UCCIIeI0OBaHUS
YPaBHEHUM, HEPABEHCTB, CUCTEM; NPUMEHSTH IOJYYEHHBIC YMEHHs U PELICHMS 3a1ad U3
MAaTeMaTUKHU, CMEKHBIX [TPEIMETOB, IPAKTUKU;

— OBJAJICHHE CUCTEMOM (DYHKIIMOHAIBHBIX TOHATHUNA, (PYHKIIMOHAIHHBIM SI3HIKOM U CHMBOJIUKOM,
yYMEHHE CTPOUTH Tpaduku (YHKIUH, OMUCHIBATh WX CBOMCTBA, UCHOIB30BaTh (PYHKIIMOHAIHHO-
rpaduyecKkue TpeCTaBICHUS IS OMHCAHMUS W aHallM3a MaTeMaTHYeCKHX 3aJad U peajbHBIX
3aBHCHUMOCTEM;

— OBIIaJICHHE OCHOBHBIMH CIIOCO0aMU MPEICTaBICHUS U aHAIN3a CTATUCTHUYECKUX JTaHHBIX;

— YMEHHME MNPHUMEHATh W3YyYCHHBIE MOHATHSA, PE3yJbTaThl W METOAbl NPU PEIICHHH 3a7ady u3
pa3IMYHBIX pa3JeIoB Kypca, B TOM YHCIE 3aJad, HE CBOISAIIMXCA K HEMOCPEICTBEHHOMY
MIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.



Ili1anupyemble pe3yJibTaThbl 0CBOCHUS MPOrpaMMBbl 10 ajaredpe
7 KJ1acc

PanmoHanbHbIE YHCIA

Oobyuarowguiica nayuumcs:
1) noHuMaTh 0COOEHHOCTH IECITHYHON CHCTEMBI CUUCIICHHS,
2) BIageTh MOHATUSMH, CBSI3aHHBIMU C JISIIMMOCTBIO HATYPAIBHBIX YHCEIT;
3) BBIpaXKaTh YKCIa B SKBUBAJCHTHBIX ()OpPMax, BEIOMpas HanOoJiee MOAXOISIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYaIIHH;
4) cpaBHUBATbh U YIOPSAA0YHBATH PAIMOHAIBHBIC YHCIIA;
5) BBITIOJIHATL BBIYHUCICHHA C pallMOHAJIBHBIMHA 4YHCJIaMH, COUCTAasd YCTHBIC M IMHMCBbMCHHBLIC HpI/IéMI)I
BLI‘-II/ICJIGHI/Iﬁ, IMPUMCHATH KaJIbKYJIATOP,
6) HCIIOJIB30BATh IMOHATUA U YMCHHUA, CBA3AHHBIC C IMPOMOPHUOHAIIBHOCTBIO BCIIMYMWH, IIPOUCHTAMU B
X04€ pCHICHUA MATEMAaTHYCCKUX 3ada4d M 3ada4 U3 CMCKHBIX MNPCAMCTOB, BBIIIOJHATH HECIOXHBIC
MPAKTUYECKUE PACUETHI.
Oobyuarowguiica noayuum 603MOHCHOCHb HAYUUMbCA:
1) MO3HAKOMHTHCS C MO3UIIMOHHBIMHI CUCTEMaMU CYMCIICHHS C OCHOBAHUSIMH, OTIMYHBIMU OT 10);
2) yrayOuTh ¥ pa3BUTh MPEICTABICHUS O HATYPAJIbHBIX YHCIaX U CBOMCTBAX JAEIUMOCTH;
3) Hay4uMTbCS HMCIOJIB30BaTh MPUEMBI, PALMOHAIM3UPYIOIINE BBIUMCICHUS, TPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIYUCIIEHUS, BEIOMPast MOAXOASIIUIN Il CUTYaI[H CI10CcO0.

JeiicTBUTEIbHBIE YHCJIA

Ooyuarowuiica nayuumes:
1) ucnonp30BaTh HavaJIbHbIC MIPEJICTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX YUCEIT;
2) BJIAZACTDH ITOHATUCM KBAAPATHOI'O KOPHS, IPUMEHATE €0 B BBIYMCICHUAX.

Ooyuarowuiics ROIAYUUM 803MOHCHOCHID:

1) Pa3BUThL NPECACTABJICHUC O YHCJIC W YHCIIOBBIX CHUCTEMax OT HaTypaJlbHBIX I0 JIGI\/’ICTBI/ITCJ'H)HBIX
YHCEIT; O POJIM BEIYMCIICHUI B YEIOBEUECKOM NMPAKTUKE;

2) pa3BUTh W YrIyOUTH 3HAHHWS O JIECATUYHOW 3alHMCH JCHCTBUTEIBHBIX YUCEN (MEPUOIHYECKHE H
HEeMepruoIuIecKue IpodH).

N3mepenusi, npudInKeHUs1, OLEHKH
Odyuarowuiica nayuumces:
MCIOJIb30BaTh B XOJIE PEIICHUS 3a/1a4 dIeMEHTapHbIE MPEACTABICHUS, CBI3aHHbIC ¢ MPUOIKEHHBIMU
3HAQUYCHHUSIMU BEJTUYMH.

Obyuarowguiica noayuum 603MOHCHOCMb HAYUUMBCA:
1) MOHATH, YTO YHUCIOBBIE JAaHHBIC, KOTOPBIC HCIONB3YIOTCA ISl XapPaKTEPUCTHKH OOBEKTOB
OKPY’KaIOIIET0 MHUPA, SIBIISTIOTCS TIPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO TI0 3aITHCH TPUOIMKEHHBIX
3HAYCHUH, COAEpKAlIMXCs B HWH()OPMAIMOHHBIX HMCTOYHHKAX, MOXHO CYIHTh O TIOTPEITHOCTH
MPUOTKCHHS;
2) MOHSATH, YTO MOTPEUTHOCTh PE3YIbTaTa BHIYMCICHHUN JOJDKHA OBITH COM3MEpPUMa C TOTPEITHOCTHIO
MCXOJHBIX TAaHHBIX.



Auaredpanyeckne BbIpaKeHHs

Ooyuarowuiica nayuumcs:
1) BnazeTb MNOHATUSAMU «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHUE», pelIaTh 3ajJauu,
cojiepkalire OyKBeHHbIE JaHHbIE; paboTaTh ¢ GOpMYIaMu;
2) BBINOJHATH HPeoOpa3OBaHUs BBIPAKEHUH, COAEPXKALIMX CTEHNEHHW C ILEeJIbIMU IOKa3aTelsiMH U
KBa/IpaTHbIE KOPHH;
3) BBINOJHATH TOXJIECTBEHHBIE NPe0oOpa30BaHUs PALMOHAIBHBIX BBIPAKEHHUH HA OCHOBE IPAaBHII
JeWCTBUI HaJl MHOTOWICHAMH U areOpanyecKuMu ApoOsMu;
4) BBIIOJHATH Pa3/i0KEHNE MHOTOUJIEHOB HA MHOYKUTEIIH.

Odyuarowuiicanoiyuum 03MOHCHOCHIb HAYYUMbCA:
1) BBINOJHATH MHOTOLIATOBBIE MPEOOpPA30BAHUS PALMOHAIBHBIX BBIPAKEHHUM, NPUMEHSS LIMPOKHIL
Habop croco00B U MPUEMOB;
2) OpUMEHSTh TOXKJECTBEHHbIE MPeoOpa3oBaHUs JUIsl pellieHHs 3a/1a4 U3 pa3IMYHbIX pa3/esioB Kypca
(HampuMep, A1 HaXOKACHUST HAanOOJIbIIIET0/HAMMEHBIIIEr0 3HAYCHUS BBIPAKCHHUSA).

8 kiace

N3mepenus, npuodIHiKeHUs, OLEeHKH
Oobyuarowuiica nayyumcsa:
UCIOJIb30BaTh B X0JI€ PEIICHHs 3aa4 JIeMEHTapHbIe MPECTABICHHUS, CBA3aHHbIE C MPUOIMHKEHHBIMU
3HAYEHUSIMHU BEJTUYUH.

Oobyuarowuiica nonyuum 603MONCHOCHb:
1) TmOHATH, YTO YHUCIOBbIE JIaHHBIE, KOTOpBHIE  HCIIOJB3YIOTCA JUISI  XapaKTEpUCTUKU
O00BEKTOBOKPY)KAIOILIETO MHpA, SBISAIOTCA MNPEUMYILIECTBEHHO MNPHUOIMKEHHBIMH, 4YTO IO 3alUCU
NpUOMMKEHHBIX 3HAYEHWM, colepkauuxcd B HMHGOPMAIMOHHBIX HCTOYHUKAX, MOXKHO CYIUTh
OIOTPELIHOCTH MPUOINKEHHUS;
2) NOHATH, YTO MOTPEUIHOCTh PE3yJbTaTa BHIYUCIECHUH JOJKHA OBITH COM3MEPHUMA C MOTPEIIHOCTHIO
HCXOJHBIX TaHHBIX.

Auredpanyeckue BbIpasKeHHs
Obyuarowuiica nayuumes:
1) BmageTh  TOHATUSMH  «TOXKAECTBO»,  «TOXAECTBEHHOE  IpeoOpa3oBaHHME»,  pemarh
3a7a4m,cojieprkaiue OyKBeHHbIE JaHHBIE; paboTaTh ¢ GOpMyIaMu;
2) BBINOJHATH MpPeoOpa30BaHUs BBIPAKEHUH, COJEpPKALIMX CTENEHH C LEJbIMU TMOKa3aTeNlssMU U
KBaJ[paTHbIE KOPHHU;
3) BBINOJHATH TOXJIECTBEHHBIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUI HA OCHOBE IPaBHI
JeWCTBUI HAaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu;
4) BBITIOJHATH Pa3JI0KEHNE MHOTOYJICHOB HA MHOXHTEIIH.

Oobyuarouwguiica noayuunm 603IMOHCHOCHb HAYUUMBCA:

1) BBITTOJTHATH MHOTOIIATOBBIE MPEOOPA30BAHHS PAIIMOHAIBHBIX BBIPAKECHUH, TPHMEHSIS
MIUPOKUI HAOOP CIIOCOOOB M MPUEMOB;

2) IpUMEHSTH TOKACCTBEHHBIE TPE0Opa30BaHU IS PEIICHUS 33124 U3 Pa3IMYHbIX Pa3/IeIoB
Kypca (Hanpumep, JUIsl HAXOKJICHUS HanOOIbIIIer0/HANMEHBIIIETO 3HAYCHHS BBIPKEHUS )



OcHoBHbIe MOHATHS. UHCI0BBIE (PYHKIUT

Ooyuarowuiica nayuumcs:
1) moHMMaTh M HUCHOJB30BaTh (PYHKIMOHAIbHbIE MOHATUS M S3BIK (TEPMUHBL, CHUMBOJUYECKHE
0003HaueHHUS ),
2) cTpouTh rpaduKu MEeMEHTapHbIX (PYHKIIHI; UCCIe0BaTh CBOMCTBA YHCIOBBIX (DYHKIIUN HA OCHOBE
W3YYCHHUS IOBEACHHS UX TPAPUKOB;
3) moHMMaTh (PYHKIHMIO KaK BaKHEHIIYI0O MaTEMaTHYECKYI0 MOJENb IS OMUCAHHS TPOIECCOB U
SIBJICHUW OKPYXKAIOIIEro MHUpA, MPUMEHSATh (PYHKIIMOHATBHBIN SI3BIK JIJISI ONMUCAHMS U UCCIICIOBAHUS
3aBUCUMOCTEHN MEXAYy (PU3NYECCKUMH BEIIMUNHAMH.

Obyuarowuiica noayuum 03MOHCHOCHIb HAYUUMbCA:
1) mpoBOOUTH HCCIENOBAaHUS, CBS3aHHbIE C HW3YYEHHEM CBOWCTB (YHKIMI, B TOM 4YHUCIE C
HCIOJIb30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE IpaMKOB M3YyUYEHHBIX (DYHKIUN CTPOUTH Oo0Jiee CIOKHBIC
rpaduky (KyCOYHO-3a/IaHHbIE, C «BBIKOJIOTHIMUY TOYKAMU U T. 11.);
2) wucCnoib30BaTh (YHKIMOHATBHBIC TPEJICTABICHUSM CBOWCTBA (YHKIMH JUIS  PEIICHHS
MaTeMaTHYECKUX 3aad U3 pa3IMYHbIX pa3/ieloB Kypca.

YpaBHeHus

Oodyuarowuiicanayuumes:
1) pemaTb OCHOBHBbIE BHUJIBl pPAlMOHATIBHBIX YPABHEHUH C OJHOW TNEPEMEHHOW, CHUCTEMBI
JBYXYPaBHEHUH C IBYMs IIEPEMEHHBIMU;
2) TmNOHMMAaTh YypaBHEHME KaK BaXXHEWIIYH0 MaTeMaTH4YeCKyl0 MOJedb s ONHMCAaHUS U
M3YyYEHUSPa3HOOOPa3HBIX peallbHbIX CUTYalluH, pelaTh TEKCTOBbIE 3a/1aul aJIre0pandecKuM METOO0M;
3) npuMeHATh rpaduyecKue MpeACTaBICHUS ISl UCCIIEOBAaHUSI YPaBHEHUH, UCCIIEIOBAHUS U
peLIeHUsI CUCTEM YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

Oobyuarowuiica nonyuum 603MONCHOCHb:
1) oBmagerp cHeUUMAIBHBIMU TNpHEMaMU  pelIeHUs ypaBHEHUH W CHUCTEM YypaBHEHHUH;
YBEpECHHONIPUMEHATh amnmapaT ypaBHEHHMH [UId peLIeHHs pPa3HOOOpas3HbIX 3a7ady M3 MAaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, PAKTUKH;
2) mnOpuMeHATh Tpaduueckue MNpPEJACTaBICHHUS IS MCCIEOBAaHUS  YpaBHEHHH, cCHCTEM
ypaBHEHU,colepKalX OyKBEHHbIE KO UIIUEHTHI.

9 kjaacce

HepagencrBa
Oobyuarowuiica nayuumes:
1) moHUMaTh ¥ MPUMEHSTh TEPMHUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHHUEM HEPaBEHCTBA,
CBOIICTBA YHCIIOBBIX HCPABCHCTB,
2) pemarh JWHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW W WX CHCTEMBI; pPeIIaTh KBaJpaTHHIC
HEpaBEHCTBA C ONMOPON Ha rpauuecKue MpeicTaBICHHUS;
3) npUMEHATH anmnapar HepPaBeHCTB I PEIIeHUs 3a]a4 U3 pa3INdHbIX pa3/iesioB Kypca.

Oobyuarouwuiica noayuum 603MOHCHOCMb HAYUUMbCA:
1) pasHOOOpa3HBIM puéMaM J10Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH anmapaTr HepaBeHCTB
JUISL PELICHUs] Pa3HOOOPA3HBIX MaTEMaTHYECKUX 3aa4 U 33a]a4 U3 CMEKHBIX IPEIMETOB, IPAKTUKY;



2) npuMeHATh TpadHUyuecKue MPeICTaBICHUs Ul UCCIEJA0BAaHHUS HEPAaBEHCTB, CUCTEM HEpPABEHCTB,
cojiepKaix OyKBeHHbIE KO (DUITUCHTHI.

OcHoBHbIe MOHATHS. UHCI0BBIE (PYHKIUT

Ooyuarowuiica nayuumcs:
1) moHMMaTh W HWCHOJIB30BaTh  (YHKIHMOHAJIbHBIE  IOHATHS W S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE0003HAUCHHUS );
2) cTpouTh TrpaduKu AIEMEHTAPHBIX (DYHKIIMI; HCCIIe0BAaTh CBOMCTBA YHUCIOBBIX ()YHKIIMA HAOCHOBE
W3YYCHHUS IOBEACHHS UX TPAPUKOB;
3) moHuMaTh (YHKIUIO KaK BAKHEHUIIYID MATEMATHYECKYIO MOJENb JJs OMHCAHHS TPOIECCOB
USBIICHUIN OKPYKAIOIIEr0 MUPA, MPUMEHATh (YHKIIMOHATBHBINA SI3BIK JIJISI ONMHUCAHUS U WCCIICIOBAHUS
3aBUCHMOCTEH MKy (PU3UICCKHUMH BEITUIHMHAMHU.

Oobyuarowuiica noayuum 603MONCHOCHb HAYUUMbCA:
1) mpoBOIUTH HCCIENOBaHMs, CBS3aHHbIE C H3Y4YEHHEM CBOMCTB (YHKUMHA, B TOM YHCIE C
HCIOJIb30BAHUEM KOMIIBIOTEPA; HAa OCHOBE I'pa)MKOB M3YyYEHHBIX (QYHKLUUH CTPOUTH OOJIee CI0XKHBIE
rpaduku (KyCOYHO-3a/laHHbIE, C «BBIKOJIOTBIMIY» TOYKAaMU U T. 11.);
2) uCHoab30BaTh (YHKIHMOHATBHBIE TIPEACTABICHUS W CBOWCTBA (GYHKUMH Il PEUICHUs
MaTeMaTHUYECKUX 33]a4 U3 Pa3IMYHBIX pa3elioB Kypca.

YucJioBbIe NOCJIEA0BATEIbHOCTH
Oodyuarowuiicanayuumes:
1) moHUMATh U MCIIOJIB30BATh S3bIK MOCIIE0BATEIbHOCTEHN (TEPMUHBI, CUMBOJINYECKHE O003HAYECHHUS);
2) nmpuMeHATh (OPMYIbI, CBA3aHHbIE C apU(PMETHUYECKON M TeOMETPUYECKOH NpPOrpeccUsiMH, U
anmnapar, chOpMHPOBAHHBINA IPU U3YUEHHUH JIPYTHUX Pa3JeNIoB Kypca, K PEICHHIO 3a/1a4, B TOM YHCIIE C
KOHTEKCTOM U3 pCaJ'II:HOf/'I JKHU3HU.

Oobyuarowuiicanoiyuum 603M0NCHOCHIb HAYYUMbCA:
1) pemath KOMOMHUpPOBaHHBIE 3aJla4d C NPUMEHEHHEM (GOpPMYJ N-TO 4YjieHa U CyMMBI NEPBBIX N
YJIEHOB apH(PMETHUECKOI 1 reOMeTpUYIECKON pOorpeccuii, MpUMeHss IPH 3TOM allnapaT ypaBHEHUN U
HEPABEHCTB;
2) moHUMaTh apUPMETUUYECKYI0 M TE€OMETPUYECKYI0 MpOrpeccud Kak (YHKIMH HaTypajJbHOTO
apryMeHTa; CBS3bIBaTh apHU(PMETHUYECKYIO NMPOTPECCHIO C JUHEHHBIM POCTOM, F€OMETPUUYECKYI0— C
SKCIIOHEHIIMAJILHBIM POCTOM.

OnucarejibHAasl CTATUCTUKA
Ooyuarowuiica nayuumces:
MCIOJIb30BaTh MPOCTEHIINE CIOCOOBI MPECTaBICHUS U aHATTN3a CTATUCTUYECKUX JTaHHBIX.

Oobyuarowuiica noayuum 603MONCHOCHLL:
npuoOpecTd MEepBOHAYAIBHBIM ONBIT OpraHu3anuu cOopa JAaHHBIX NpPU TPOBEICHHUU OIpoca
OOIIIECTBEHHOTO MHEHUS, OCYIICCTBIISITH WX aHAIM3, MPEICTAaBISATh PE3yJIbTaThl Ompoca B BHUJIC
TaOJUIIBI, TUATPAMMBL.

Cuayyaiinbie cOOBITHSI M BEPOSITHOCTD
Ooyuarowuiica nayuumces:
HaXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTH CIYy4aifHOTO COOBITHSI.



Obyuarowuiica noayuun 603MOHCHOCHb:
npuoOpecTH OMBIT MPOBEACHUS CIy4allHBIX HSKCHEPUMEHTOB, B TOM YHCJIE€ C IOMOIIBIO
KOMITBIOTEPHOI'0 MOJEIUPOBAHNS, UHTEPIIPETALUU UX PE3YyIbTaTOB

KomOunaTopuka
Ooyuarowuiica nayuumces:
peuaTte KOMOMHATOPHBIE 331a4U Ha HAaXO0K/JICHHE Yhciia 00BEKTOB I KOMOMHAIIUH.

Obyuarowguiica noayuum 603MOHCHOCMb HAYUUMBCA:
HEKOTOPBIM CHEIHMAIBHBIM NMPUEMaM PEICHNsT KOMOMHATOPHBIX 3a/1a4.

BBIITYCKHUK HAYUUTCHA B 7-9 KITACCAX (111 McIioJ1b30BaHHS B NOBCEHEBHOM KU3HU U
olecreyeHNs] BO3MOKHOCTH YCIIEIITHOTO NPOJ0JIKeHUs1 00pa30BaHusl Ha 6230BOM ypOBHe)

DJIeMeHThI TeOPUH MHOKECTB 1 MATEeMaTH4eCKOI JIOTUKH
- OnepupoBarh Ha 0a30BOM YpOBHE HMOHATUSMH: MHOXECTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO,
IIPUHAJUIEKHOCTD; 3a1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX DIIEMEHTOB;
- HaXOJIUTh MepeceuyeHre, 00beIMHEHNE, TIOMHOXKECTBO B IPOCTEHIINX CUTYAIUX;
- OIIepUpOBaTh Ha 0A30BOM YPOBHE MOHATHAMMU: OIIPENIEICHUE, AaKCUOMa, TEOPEMA, J0KAa3aTeIbCTBO;
- IPUBOJIUTH IIPUMEPBI X KOHTPIIPUMEPSHI JJIs TIOATBEPKICHNS CBOMX BBICKA3bIBAHUM.

B noeceoneenoni ocusnu u npu uzyyeHuu Opyux npeoOMemo@:VCIIONb30BaTh Trpapuueckoe
MPEACTABICHUE MHOMKECTB JJIsi ONMCAHUsl PEAJbHBIX MPOLECCOB W SIBIICHUM, MPHU PELICHUH 3a7ad
JIPYTUX Y4eOHBIX TPEIMETOB.

Yucaa
- OnepupoBaTh Ha 6a30BOM YPOBHE MOHSATHUSMH: HATypaJTbHOE YHUCIIO, IIEJI0€ YMCII0, OOBIKHOBEHHAS
Ipo0b, NecATUYHAs Ipo0b, cMelaHHas ApoOb, palMoOHATBHOE YHCTIO0, apu(METHUECKUI KBaPaTHBIH
KOpEHb; HCIIOIb30BaTh CBOMCTBA YHCEN W TMpaBuia JEWCTBUI MpPU BBINOJHEHHH BBIYUCICHUM;
WCIIONb30BaTh MPU3HAKUA JIEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUHM BBIYUCIECHUW U PELICHUU
HECJIOKHBIX 3a71a4;
- BBITIOJIHATH OKPYTJICHUE PAIIMOHATBHBIX YUCET B COOTBETCTBUU C MIPaBUIIAMU;
- OLICHUBATh 3HaYEHUE KBAIPATHOTO KOPHS U3 MOJIO0KUTEIBLHOTO LEIO0r0 YNCa;
- pacrio3HaBaTh PAllMOHAIBHBIE U UppAllMOHAIbHBIC YK CIIAa; CPABHUBATH YHCIIA.
Bnoeceoneenoii ycuznu u npu uzyueHuu Opy2ux npeomemaos:
- OLICHUBATh PE3yJbTaThl BEIUUCICHUN MPU PEIICHUH MPAKTUYECKUX 3a/1a4;
- BBITIOJTHATH CPAaBHEHHUE YHCEIT B PEaTbHBIX CUTYAIUsX;
- COCTaBIISITh YMCJIOBBIE BBHIPAKEHUS MPU PEIICHUN MPAKTUUYECKUX 33]a4 U 3a/1a4 U3 JPYTUX YIeOHBIX
MPEAMETOB.

ToxkaecTBeHHbIE IPe00pa30oBaHMS
- BomonHATh HeclokHble TpeoOpa3oBaHUS s BBIYMCICHHUS 3HAYEHUH YHCIOBBIX BBIPaXKEHHIH,
COJIepKallMX CTEIEHH C HaTypaJbHbBIM IIOKA3aTeNIeM, CTENIEHH C LEIbIM OTPULATENbHBIM IT0KA3aTENEM;
- BBIMNOJIHATH HECIIOXKHBIE TPE0Opa30BaHUs LEJIBIX BBIPAXKEHUN: PACKPBIBATh CKOOKH, TPUBOJUTH
MOAOOHBIE CIIaraeMble;
- MCII0JIb30BaTh (POPMYJIbl COKPAILLIEHHOTO YMHOXKEHHMsI (KBaJpaT CyMMBbI, KBaJpaT Pa3HOCTH, Pa3HOCThb
KBaJIpaToOB) AJIsl YIIPOILEHNUS BBIUNCICHUM 3HAUEHUI BBIPAXKEHU;
- BBINOJHATH HECJIOXKHBIE IpeoOpa3oBaHUs IPOOHO-TUHEWHBIX BBIPAKEHUH M BBIPAKEHUH C
KBa/IpaTHBIMU KOPHSIMH.
B noeceoneenoii scusnu u npu usyueHuu Opy2ux npeomemoe:TIOHNMATh CMBICI 3allMCH 4YHCia B
CTaHJAPTHOM BHJIE; ONIEPUPOBATH HA 0a30BOM YPOBHE MOHATHEM «CTaHJApTHAs 3alMCh YHACIAY.

YpaBHeHUs1 1 HEPABEHCTBA



- OnepupoBarh Ha 6a30BOM YPOBHE MOHITHIME: PaBEHCTBO, YNCIOBOE PABEHCTBO, ypaBHEHUE, KOPECHb
YpaBHEHUs, PEIICHUE YPaBHEHHU s, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLICHNE HEPABEHCTBA;

- IPOBEPATH CIPABEIJIMBOCTh YUCIOBBIX PABEHCTB M HEPABEHCTB; PELIATh JMHEWHBIE HEPABEHCTBA U
HECJIOXKHBIE HEPABEHCTBA, CBOSIINECS K JIMHEHHBIM;

- peuaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YPABHEHUI, HEPABEHCTB;

- IPOBEPSATH, ABJSACTCS JIU TaHHOE YUCIIO PELICHUEM YpaBHEHUs (HEPABEHCTBA);

- pemaTh KBaJpaTHbIC YpaBHEHHsS MO (opMylie KOpHEH KBaJpaTHOTO ypaBHEHUS; H300paxkarhb
pELIEHNS HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM MPSAMOI.

B noBcenHeBHOM KWU3HM M NPH U3yYeHHMHU JAPYrHUX IPeIMeTOB: COCTABJIATh U pPELIATh JIMHEUHbIE
ypaBHEHUS [P PEILICHUH 3a/1a4, BO3HUKAIOUIUX B IPYTUX YUYEOHBIX MPEAMETaX.

DOyHKUUHA
- Haxoauts 3HaueHne GyHKIMH 10 33 JaHHOMY 3HAUYEHHUIO apTyMEHTa;
- HaXOJIUTh 3HAYEHHE apryMEHTa 110 3a/laHHOMY 3HAa4eHHIO (DYHKIIUU B HECIOKHBIX CUTYaIUsAX;
- ONpENENATh MOJOXKEHUE TOYKH [0 €€ KOOpAWHATaM, KOOPJAMHAThl TOYKH [0 €€ IMOJOXKEHHIO Ha
KOOpPJIUHATHOM TUIOCKOCTH;
- 10 TpadUKy HaXOIUTh 00IaCTh ONPEIEICHUS, MHOKECTBO 3HAYCHHH, HYIH (YHKIHH, TPOMEXKYTKU
3HAKOMOCTOSIHCTBA, IIPOMEXKYTKH BO3pacTaHUs U yObIBaHMs, HaUOOJbIIee U HaUMEHbIIee 3HAUCHUS
GyHKIUHM; CTPOUTH rpaduK TUHEHHON (QYHKIUY;
- TpOBepsThb, SBISIETCS JIM JaHHBIA rpaduk rpaduxom 3amaHHON (QyHKUMK (JTHMHEHHOM,
KBaJIpaTHYHO, 00paTHON MPOMOPLIHUOHATEHOCTH);
- OIPENENSITh NPUOINKEHHbIE 3HAUEHHS KOOPJMHAT TOUKH IepeceueHus TpadukoB QyHKIUM;
- omepupoBaTh Ha ©0a30BOM ypOBHE NOHSTHUSIMM: TOCJIEI0BAaTEIIbHOCTh, apupMeTudecKas
Iporpeccusi, reoMeTpuyecKas Mporpeccus; pelaTh 3a/la4l Ha IPOrpeccuu, B KOTOPhIX OTBET MOXKET
OBITBH MOJTYYEH HEMOCPEICTBEHHBIM MOICUETOM 0€3 IpuMeHeHus (popmyi.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
- HCIOJIb30BaTh TIpaMKU peajbHBIX MPOLIECCOB M 3aBUCHUMOCTEH sl OINpeNeNIeHUs] WX CBOWCTB
(HauOosipllie YW HAaWMEHBbUIME 3HAYEHUs, IPOMEXKYTKH BO3pacTaHWs U yObIBaHUS, oOsacTu
MOJIOKUTETBHBIX M OTPUIIATENIbHBIX 3HAYEHUH U T.11.);
- UCIIOJIb30BaTh CBOMCTBA JIMHEHHON (YHKIIMHU U ee TpaduK MpH pelIeHnu 3a1a4 U3 JPYrux y4eOHbIX
IIPEIMETOB.

CraTncTHKa M TeOpHs BEPOSITHOCTEH
- meTh mpezcTaBieHue O CTAaTUCTHUECKUX XapaKTEPUCTHKAX, BEPOSITHOCTU CIy4altHOrO COOBITHSA,
KOMOMHATOPHBIX 3a/1a4ax;
- pemath MpoCTeWlne KOMOMHATOPHBIE 33aJaud METOJO0M MpPsIMOrO0 M OpPraHU30BaHHOIO Iepedopa;
MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIHI], TUarpamm, rpauKos;
- YUTaTh UH(POPMAIUIO, TPEJICTABICHHYIO B BUJI€ TaOJIHIIbI, TMarpaMMel, Tpaduka;
- OTIpe/IETATh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;
- OLIEHUBATbh BEPOSTHOCTH COOBITUSI B MPOCTEUIIMX CIydasx; UMETh MpPEJCTAaBICHHUE O POJH 3aKOHA
OO0JIBIINX YKCET B MACCOBBIX SIBJICHUSIX.
B noeceonesnoi scusnu u npu usyueHuu Opyzux npeomentos:
- OLICHUBATh KOJMYECTBO BO3MOXHBIX BApPUAHTOB METOAOM Iepedopa;
- IMETh MPEJICTABICHHE O POJIH MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITH;
- CpaBHUBaTb OCHOBHBIE CTaTHUCTUYECKUE XapaKTEPUCTHKH, IOJIY4YEHHBbIE B IIpOIEcCe pEIeHUs
MPUKIIQTHON 3a7a4uM, U3YyYECHUsI PEabHOTO SIBIICHUS; OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHUH U
SIBJICHUH B HECJIOKHBIX CUTYaIUIX.

TekcToBbIE 3a1a4UN
- Pemrath HecioKHBIE CIOKETHBIC 3a/1a4M PA3HBIX TUIIOB HA BCE apu(METUUECKHUE TCUCTBUS;
- CTPOUTH MOJIETh YCJIOBHS 3a7aud (B BUJIE TAOIHIIBI, CXEMbI, PUCYHKAa WM YpaBHEHUs), B KOTOPOI
JaHbI 3HAYCHUS ABYX M3 TPEX B3aMMOCBI3aHHBIX BEIIMUMH, C IIEJIBI0 IOMCKA PEIICHUS 3a/1a4uu;



- OCYHIECTBJIATH CIIOCOO MOMCKA pEIIeHUs 337a4H, B KOTOPOM PacCy>KICHHUE CTPOUTCS OT YCIOBHA K
TpeOOBaHUIO MK OT TPEOOBAHHUS K YCIOBUIO;

- COCTaBJIATH IUIaH PEIICHUS 33/1a4H; BBLICIATH ATAIbl PELICHUS 33]auu;

- HMHTEPIpPETHPOBATh BBIYUCIUTEIbHBIC PE3YNbTaThl B 3ajladye, HCCIIEeN0BaTh MOIYYEHHOE pEIICHHE
3aJauu; 3HATh Pa3Inyre CKOPOCTEeil 00bEKTa B CTOSTUEH BOJE, MPOTHB TEUECHUS U IO TEUECHUIO PEKHU;

- pemath 33Ja4M Ha HAXOXKJCHHE YaCTH YHCIa U YUCIIA [0 €ro YacTH; peulaTh 33Ja4l Pa3HbIX THIIOB
(Ha paboTy, Ha MOKYIKH, HA JBUKEHHE), CBA3BIBAIOIINUX TPU BEIMYUHBI, BBIIEISATH 3TH BEJIUYUHBI U
OTHOIICHHUS MEXAY HUMH; HaXOAUTh MPOLEHT OT YMCIIA, YUCIO MO IMPOLEHTY OT HEro, HAXOAWUTh
MIPOLIEHTHOE CHIKEHUE WJIM MPOLICHTHOE MOBBIINICHUE BEIUYHMHBI; PEIlaTh HECIOXKHbIE JIOTUYECKUE
3aJla4l METOJIOM PacCyKICHUI.

B noeceoneenoii ycuznu u npu uzyueHuu Opyzux npeomMemos:BbIIBUTATh TUIIOTE3b O BO3ZMOXKHBIX
Mpe/iebHbIX 3HAUEHUAX UCKOMBIX B 33/1a4€ BEJIMYMH (JeJ1aTh IPUKHUKY).

Hcropus MaTteMaTHKH
OnuceiBaTh OTIENbHBIE BBIJAIOUIMECS PE3YJIBTATHI, MOJYyYEHHBIE B XOAE Pa3BUTHs MaTEMaTHKU Kak
HayK{; 3HaThb IPUMEPbl MATEMATHUYECKUX OTKPBITUM M WX aBTOPOB, B CBS3M C OTEYECTBCHHOW H
BCEMHMPHOM MCTOPHEN; IOHUMATh POJIb MATEMATUKHU B pa3BuTuu Poccuu.

MeToabl MaTEMATHKH
BriOupaThs noaxoasimuii W3y4eHHbIN METOT ISl pEIICHUSI M3YyYEHHBIX TUIIOB MaTEMAaTUYECKHUX 3a/1a4;
NPUBOJIUTH TMPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEW B OKPYKAIOWIEH JEHCTBUTEIBHOCTH U
MPOU3BEJICHUSIX UCKYCCTBA.

BBINTYCKHUK IMOJYYUT BOSMOXKHOCTb HAYUUTHCHA B 7-9 KITACCAX JIA
OBECIIEYEHHUSA BO3MOXXHOCTH YCIIEITIHOI'O IMPOJOJI’KEHUS OBPA3OBAHUA
HA BA30BOM U YI'JIYBJIEHHOM YPOBHSAX

DJIEeMEHTBI TEOPMH MHOKECTB 1 MATEMATHYECKOH JIOTHKH
- OnepupoBaTb NOHITHSAMM:ONPENEICHUE, TEOPEMA, AKCHOMA, MHOYKECTBO, XapaKTEPUCTUKU
MHOYKECTBA, JJIEMEHT MHOXECTBa, MyCTOE, KOHEYHOE M OECKOHEUYHOE MHOXKECTBO, MOJAMHOXKECTBO,
MIPUHA/IIEKHOCTbD, BKIIIOUEHUE, PABEHCTBO MHOXKECTB;
- 1300pakaTh MHOYKECTBA U OTHOLIEHHE MHOXKECTB C TIOMOIIBIO KPYTOB Diiiepa;
- OIPENENSITh MPUHATIC)KHOCTD 3JIEMEHTa MHOXKECTBY, 0ObEIMHEHHIO U ITEPECEUECHUI0 MHOKECTB;
- 33/1aBaTh MHOKECTBO C IIOMOIIBIO [IEPEUNCIIEHNS AIIEMEHTOB, CJIOBECHOTO ONMCAHHUS;
- ONEpUpOBaTh MOHATUSMU: BBICKA3bIBAHWE, UCTMHHOCTb M JIO)KHOCTb BBICKAa3bIBaHMsI, OTPUIIAHUE
BBICKA3bIBAaHU,
- olepalMM HaJl BBICKA3bIBAaHUSIMU: U, WIH, HE, YCIOBHbIE BBICKA3bIBaHUS (MMIUIMKAINH); CTPOUTH
BBICKA3bIBAaHUS, OTPUIIAHNS BBICKA3bIBAHUH.
B noeceonegnoii scusnu u npu uzyueHuu Opy2ux npeomemog:CTpouTh LENOYKH YMO3aKIIUYEeHU Ha
OCHOBE MCIOJIb30BaHUS MPABUJI JIOTUKH; MCIIONb30BaTh MHOXKECTBA, ONEpAallMM C MHOXKECTBaMH, MX
rpaduyeckoe npeacTaBIeHue JIIsl ONMUCAHUS pealbHBIX MPOLIECCOB U SIBICHUH.

Yucaa
- OnepupoBaTh NOHATUAMHU: MHOKECTBO HATYypAJIbHBIX YMCEI, MHOYKECTBO ILIEJIBIX YUCE, MHOXKECTBO
palMOHANBHBIX YHCEI, UPPALUOHAIBHOE YKCIIO, KBAJIpPAaTHBIA KOPEHb, MHOXKECTBO JIEUCTBUTEIbHBIX
YHUCCII, FGOMeTpI/I‘-IeCKaSI I/IHTepHpeTaI_II/ISI HaTypaJIBHbIX, OCIbIX, paI_II/IOHaJIBHBIX, ,Z[GﬁCTBHTGJIBHBIX
YHUCEIT; TOHUMATh B OOBSICHATH CMBICII IMO3UIIMOHHON 3aIMCH HATYPAIIBHOTO YMCJIa;
- BBIIIOJIHATH BBIYUCJICHUA, B TOM YHCJIC C HCIIOJIB30BAHUCM HpI/IeMOB paI_II/IOHaJIBHBIX BLI‘II/IC.HeHI/If/'I;
= BBIIIOJIHATH OprTJIeHI/Ie paLII/IOHa.HBHBIX YUCCII C 3aﬂaHHOI>'I TOYHOCTHIO,
- CpaBHUBATh PAllMOHAJIbHBIE U UPPALMOHAIBHBIE YUCIIA; MPEACTABIATh PAlIMOHAIBHOE YHUCIIO B BUIE
JECSITHYHON ApOoOU YyIOpsSI0YMBATH YUCIIA, 3aIMCAHHBIC B BUIC OOBIKHOBEHHOH U JECATHYHON Apodu;
- Haxoauth HOJI 1 HOK uncen 1 ucnosib30BaTh UX MPU PELICHUH 3a]1a4.



B noeceoneenoit scuznu u npu uyuenuu Opy2ux npeomemos:

- IPUMEHSTH MpaBUiia MPUOIMKEHHBIX BBIUUCICHUN MPU PEHICHUH MPAKTUYECKUX 3a/1ay U PEHICHUH
3a/1a4 IpYrux y4eOHbIX MPEAMETOB;

- BBINOJHATH CPABHEHUE PE3YJIbTATOB BBHIYMCIICHHUH MPU PEIICHUH MPAKTUYECKUX 3a/1ay, B TOM YHUCIIE
MPUOIMKEHHBIX BBIUMCICHHUI;

- COCTaBJISITh M OIIEHMBATH YMCJIOBBIC BBIPAKEHUSI MPHU PEIICHUM MPAKTUUYECKUX 3aJlad W 3ajJad U3
JIpYTrUx y4eOHBIX MPEIMETOB;

- 3alKUChIBATh U OKPYIJISTh YWCIOBBIC 3HAYEHUS PEAJbHBIX BEJIMYUH C HMCIOJIb30BAHUEM Pa3HBIX
CUCTEM U3MEpEHUSI.

ToxnecTBeHHbIE IPe0OPa30BaAHUS
- OnepupoBaTh NOHITUSIMH CTEIIEHU C HATYPAJIbHBIM [10KA3aTEJIEM, CTEIIEHH C LIEJIBIM OTPULIATEIbHBIM
[I0Ka3aTeleM;
- BBINOJIHATH MPeoOpa30oBaHMsl I[EJIbIX BHIPAKEHUHN: JEHCTBUS C OJTHOUICHAMH (CIOXKEHHE, BHIYUTAHUE,
YMHOXEHHE), IeUCTBUSA C MHOTOUICHAMH (CJI0KEHHE, BEIUNTAHUE, YMHOKEHUE);
- BBIMIOJIHATH PA3JIOKEHHE MHOTOYJICHOB Ha MHOKUTENIHU OJHUM U3 CIIOCOOOB: BHIHECEHHE 3a CKOOKY,
TPYNIIUPOBKA, HCIIOJIB30BaHUE (HOPMYJ COKPAIICHHOTO YMHOXCHHS; BBIICIATH KBAagpaT CYMMBI U
Pa3HOCTH OJHOYJICHOB;
- packiiaJplBaTh Ha MHOXKUTENIM KBAJPATHBIM TPEXUJ€H; BBINOJIHATH NPEOOpa30oBaHMs BBIPAXKEHUIH,
COJIEpKaIlMX CTENEHU C LEJIbIMU OTPULIATEIbHBIMU MOKA3aTEISIMH, MEPEXOAUTH OT 3allUCU B BUJE
CTETEHH C IEJIBIM OTPUIIATEIbHBIM MTOKA3aTEeNIeM K 3aIKCH B BUJIE ApOOU;
- BBIIOJHATH TNPEoOpazoBaHMsI JPOOHO-PAIMOHAIBHBIX BBIPAKEHUH: COKpalleHHe JpoOeH,
MpHUBE/ICHUE anredpandeckux Apodeil Kk oliieMy 3HaAMEHATelNto, CIOXKEHHE, YMHOXKEHHE, IeICHUE
anreOpandyeckux ApoOeil, Bo3BeAeHME anreOpanyeckod JpoOW B HATYpPaJbHYI0 U LEIYIO
OTPHULIATENbHYIO CTEIIEHb;
- BBIMOJIHATH Peo0pa30BaHMsl BEIPAXKEHUH, COIEpKAIUX KBaIpaTHbIE KOPHHU;
- BBIIENATH KBAJpaT CyMMbl WJIM PA3HOCTH JIBy4YJ€HA B BBIPAXKEHHSX, COJEp)KalIUX KBaJpaTHbIE
KOpHH;
- BBIMOJIHATB peoOpa30BaHusl BEIPAXKEHUH, COIEpKAIUX MOTYJIb.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
- BBIIIOJIHATH IPE0Opa30BaHus U IEUCTBUS C YUCIaMHU, 3alIMCAaHHBIMU B CTaHAAPTHOM BU/IE;
- BBINOJIHATh MPeoOpa3oBaHUs aareOpanyuyecKux BbIPAKEHUH NMpHU pelIeHUH 3aJad APYruX y4eOHBIX
IIPEIMETOB.

YpaBHeHUs1 M HEpaBEHCTBA
- OnepupoBaTh MOHATUSAMU: YpPaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHUS, PELLIEHUE HEPAaBEHCTBA,
paBHOCHUJIbHBIE YpaBHEHUs, 00JIaCTh OIpe/ielIeHHs YpaBHEHUsI (HEPaBEHCTBA, CUCTEMbl YPaBHEHUN WM
HEPaBEHCTB);
- pemiath JUHEHHbIE YpaBHEHUS U YpaBHEHMsI, CBOJUMbIEC K JTUHEHHBIM C TTOMOUIBIO TOKJIECTBEHHBIX
npeoOpa3oBaHui; peliaTh KBaJpaTHbIE ypaBHEHHMS W YpaBHEHHs, CBOJMMBbIE K KBAJpPaTHBIM C
MTOMOIIIBIO TOXIECTBEHHBIX IPe0oOpa3oBaHuii;
- pemath ApOOHO-JIMHENHbIE YPaBHEHUS; peliaTh MpoCcTeillie uppaioHalbHble ypaBHEHUS,
- pemarh ypaBHEHUs CLIOCOOOM pa3sIoKEeHHsI Ha MHOKUTENH U 3aMEHbI IEPEMEHHOM;
- HCTOJIB30BATh METO/ MHTEPBAJIOB JUISl PELLICHUS LENbIX U IPOOHO-pAIlMOHAIBHBIX HEPABEHCTB;
- pelarth JMHEWHbIE YPAaBHEHMS U HEPABEHCTBA C ITapaMeTpaMy;
- pelaTh HECIOXKHbBIE KBAPATHBIE YPABHEHUSI C TAPAMETPOM;
- pelaTh HECIOKHbIE CUCTEMBI JINHENHBIX YPaBHEHUH C ITapaMeTpaMu;
- pelaTh HECJIIOKHBIE YPAaBHEHUS B LICJIbIX YHCIIAX.
B noeceonesnoii scuznu u npu usyueHuu Opyux npeomemos:
- COCTaBIATh M peElIaTh JIMHEWHBIC W KBaJpaTHbIC YPABHCHMs, yPaBHEHHUS, K HUM CBOZSILKECH,
CHCTEMBI JINHEHHBIX YPaBHEHUI, HEPABEHCTB MIPU PELICHUH 33/1a4 IPYTUX YUEOHBIX IPEIMETOB;
- BBINOJHATh OLEHKY INPaBIONON00US pe3yabTaToOB, IMOJYyYaeMbIX IIPU PpEIICHUM JHMHEHHBIX U
KBaJIpaTHBIX YPAaBHEHMH U CUCTEM JIMHEMHBIX YPaBHEHMH U HEPABEHCTB IIPH PEIICHUHU 33]a4 JPYTHX
Y4eOHBIX TIPEIMETOB;



- BBIOMpaTh COOTBETCTBYIOLIME YpPaBHEHHs, HEPABEHCTBA MJIM HUX CUCTEMbI JJS COCTABIICHUS
MaTeMaTHYECKOW MOJENIH 3aJaHHOU pealbHOM CUTYallU WU IPUKJIAJAHON 3a/1a4u;

- YMETb HUHTEPIPETUPOBATh IOJYYEHHBIM IIPH PEULICHUM YpPAaBHEHUS, HEPABEHCTBA WM CUCTEMBI
pe3yJIbTaT B KOHTEKCTE 3aJaHHOW PEAIbHOM CUTYAIIMU WUJIW TPUKIIAJHON 3a0a4H.

DyHKUUHA
- OnepupoBaTh NOHATUAMH: (YHKIMOHAIBHASI 3aBUCUMOCTH, (QyHKIHUA, rpaduK (yHKIHHU, CIIOCOOBI
3a7aHug (PYHKIUHU, apryMEeHT U 3HaueHHe (PYHKIUHU, 00JIACTh OIMpECIICHUs] U MHOXECTBO 3HAYECHUH
GbyHKUMH, HyId  (QYHKIMH, TPOMEXYTKHM  3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb  (YHKILHUH,
YEeTHOCTH/HEUYETHOCTh (PYHKIIUH;
- CTpOUTH TpaduKK TMHEHHOM, KBAAPAaTUUHON (QYHKIIUHI, 0OpaTHON MPOIOPIIHOHAIBHOCTH;
- COCTaBJIATh YpPAaBHEHHUs MPSIMOM IO 3aJaHHBIM YCIOBHMSM: HIPOXOJAIIEH uepe3 ABE TOYKH C
3aIaHHBIMHA KOOPAMHATAMM, IIPOXOALIEH Yepe3 TaHHYIO TOUKY M ITapajuIeIbHON JaHHOU NPSMOM;
- HccienoBaTh (YHKUUIO 1O ee rpaduKy; HaXOIUThb MHOXECTBO 3HAUYEHUH, HYJIH, MPOMEXKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH KBaIPATUYHOHN (PYHKIUH;
- OINEpUpPOBaTh MOHIATUSIMU: IOCJIEI0BATEIILHOCTb, apu(MeTndecKkas IpOorpeccusi, reoMeTpuyecKas
Iporpeccus; peuarh 3aaui Ha apu(pMETHYECKYIO0 U T€OMETPUUYECKYIO IPOTPECCUIO.
B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomemog:
- WUIIOCTPUPOBAaTh C TNOMOLIbIO TrpapuKa pealbHYI0 3aBHUCHUMOCTb WM IMIpoLecC MO HX
XapaKTepUCTUKAM;
- HCIIONIb30BaTh CBOMCTBA M Tpa(pyK KBAAPATHYHON (PYHKIINMHU MPU PEUICHUH 33134 U3 APYTHX yIEOHBIX
IIPEIMETOB.

TexcToBbIE 3a1a9H
- PemaTh mpocThIe ¥ CTI0KHBIC 3a/1a4H Pa3HBIX THUIIOB, & TAKXKE 3a/1a4M IMOBHIIICHHON TPYTHOCTH;
- HCIIOJIB30BaTh pa3HbIC KPATKHE 3alMCH KAaK MOJEIHM TEKCTOB CIIOKHBIX 3a/1ad JJIs TOCTPOSHUS
MOMCKOBOWM CXEMBbl W pEIIeHUs 3aJay;, paziudyarh MOJENb TEeKCTa W MOJENb pELICHUS 3aaauH,
KOHCTPYHPOBATh K OJIHOIM MOJIENN pelIeHUs] HECIOKHOM 3a1auu pa3Hble MOJIENIN TEKCTa 3a1a4u;
- 3HaTh ¥ MPUMEHSATH 00a criocoba Mmoucka pemeHus 3aaad (0T TpeOOBaHUs K YCIOBUIO U OT YCIOBHUS K
TpeOOBaHUIO); MOJIEIUPOBATH PACCYKICHHUS MIPH MOUCKE PEUICHHs 3a/1a4 C OMOIIBIO rpad-CXeMBI;
- BBIIICIISATH ATAIbI PEUICHHS 3aa4u U COAepKaHHe KaKI0To dTarna;
- yMeTh BBIOMpATh ONTUMAIbHBIA METOJ pelIeHUs 3aJayd U OCO3HaBaTh BBIOOpP MeETOAa,
paccMaTpuBaTh pa3InYHbIE METOIbI, HAXOAUTH Pa3HbIC PEIICHUS 3a]]a4d, €CIIM BO3MOXKHO;
- aHaNU3UPOBATh 3aTPyJHEHHUS TMpPH pEUIeHHH 3a/ay; BBIMOJIHATH pazNUYHbIE TPeoOpazoBaHUs
MIPeITIOKEHHOM 3a/1a4k, KOHCTPYHUPOBATh HOBBIE 33a]]a4i U3 JAaHHOW, B TOM YHCIIE OOpaTHEIE;
- WHTEPIPETHUPOBATH BBIYUCIIATEIBHBIC PE3YNIbTAThl B 3aJiade, WCCIICOBATh IMOJYYCHHOE PEIICHUE
3a71a4M;
- aHAJM3UPOBATH BCEBO3MOXKHBIC CUTYAIIMH B3aUMHOTO PACIIONIOKEHHUS JBYX OOBEKTOB U U3MCHCHHUE
WX XapaKTePUCTUK MPH COBMECTHOM JBHKCHHH (CKOPOCTH, BPEMs, PACCTOSHHUE) TP PEIICHUN 33a4
Ha JIBIDKCHHUE JIByX OOBEKTOB KaK B OJTHOM, TaK U B TIPOTHBOIIOJIOKHBIX HAITPABJICHUSX;
-MCCIIC/IOBATh BCEBO3MOXKHBIC CUTYAIIUHU TPU PEIICHUH 33aJja4 Ha JBWKCHHE IO PeKe, pacCMaTpUBATh
pa3HbIe CHCTEMBI OTCUETA;
- pemiath pa3HOOOpa3HBIE 3aaud «HA YacTH», pelmaTh M OOOCHOBBIBATH CBOE pEHICHUE 3ajad
(BBIIENIATH MAaTEMATHYECKYIO OCHOBY) Ha HAXOXJICHHWE YaCTH YMCIIA U YUCIIA TI0 €r0 YaCTH Ha OCHOBE
KOHKPETHOTO CMBICJIa JIPOOW; OCO3HABaTh M OOBSACHATH HWACHTUYHOCTH 3aJ1ad Pa3HBIX THIIOB,
CBSI3BIBAIONINX TPH BEJIMYUHBI (Ha pabOTy, Ha TOKYIKH, Ha JABW)KCHHE), BBIICIATH 3TH BEIUYHHBI U
OTHOIICHUS MEXTy HHUMH, IPUMECHATh UX TPH PEUICHUH 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIC 3a/1a4
yKa3aHHBIX THIIOB;
- BIIQJICTh OCHOBHBIMHU METOJAMH PEIICHHUS 3a/1a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIUH;
- pemiaTh 3aJayd HA TPOLEHTHI, B TOM YHUCIE, CIIOKHBIE MPOIEHTHI ¢ OOOCHOBAHUEM, HCIOIbL3YS
pa3HbIe CIIOCOOBI; PENIaTh JOTUYECKHE 3314l Pa3HBIMU CIIOCOOaMU, B TOM YHUCIIE, C ABYMs OJIOKaMH U
C TpeMsi OJIOKaMU JTaHHBIX C TIOMOIIBIO Ta0JIHII,;
- pemiaTh 3aJa4d M0 KOMOMHATOPUKE U TEOPHH BEPOSATHOCTEH HA OCHOBE MCIOJIb30BAHUS U3YUYEHHBIX
METOJIOB 1 0OOCHOBBIBATH PEIICHUE;



- pelaTh HeCIOoXKHbIE 3a7]a4l [0 MaTeMaTHUYEeCKON CTaTHCTHKE;

- OBJIaJICTh OCHOBHBIMH METOJaMHU PELICHMs CIOKETHBIX 3a/ay: apupMeTHUYECKHid, anreOpandeckuid,
nepedop BapUAHTOB,[€OMETPUUECKUN, TpadUyecKui, MPUMEHSATh UX B HOBBIX [0 CPaBHEHUIO C
U3Y4YEHHBIMHU CUTYyalUsIX.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

- BBIJICJIATD [IPH PEIICHUH 3a]1a4 XapaKTepUCTHUKU paccMaTpUBaeMOM B 3aJ1au€ CUTYallUU, OTIIUYHBIE OT
peasIbHBIX (T€, OT KOTOPBIX abCTparupoBaJIUCh), KOHCTPYUPOBAaTh HOBBIE CUTYallUHU C YYETOM 3THUX
XapaKTepUCTHK, B YAaCTHOCTH, IMpPH pEHICHUH 3aJa4 Ha KOHIIEHTpAlMH, Y4YUTHIBATH IUIOTHOCTH
BELIECTBA;

- pemaTh U KOHCTPYHPOBATh 3aJladyl HAa OCHOBE PACCMOTPEHUSI pEalbHBbIX CUTYyalluil, B KOTOPBIX HE
TpeOyeTcst TOUHBIN BBIYMCIUTEIbHBIN pE3yabTar;

- pelaTth 3aa41 Ha JABMXKEHUE 10 PeKe, pacCMaTpuBas pa3Hble CUCTEMbI OTCUETA.

CraTuCTHKA M TeOpHs BEPOSATHOCTEH
- OmnepupoBarh MOHSATUSIMHU: CTOJNOUYAThIE U KPYrOBbIE AHMArpaMMbl, TaOJHIBI JaHHBIX, CpPEIHEE
apudmernueckoe, MeAnaHa, HauOoybllee W HAUMEHbIIEe 3HAYCHHS BBHIOOPKH, pa3Max BBIOOPKH,
JUCTIepCHUs U CTaHJApPTHOE OTKJIOHEHHUE, CllydyaiiHasi I3MEHYHBOCTb;
- U3BJIEKaTh MH(OPMAIIHIO, IPEACTABICHHYIO B Ta0IMIIAX, HA JUarpaMmmax, rpapukax;
- COCTaBIIATH TAOIUIIBI, CTPOUTH IUAarpaMMBbl U TpaUKH Ha OCHOBE JIaHHBIX;
- OIIEPUPOBATH MOHATUAMHU: (PAKTOPUAI YUCIIA, IEPECTAHOBKHU M coOUeTaHus, TpeyroabHuk [lackans;
- IPUMEHSATH MPABUJIO TPOU3BEICHUS IPU PEIIEHUU KOMOUHATOPHBIX 3a]1a4;
- ONepUpOBaTh MOHITUAMHU: CIYYaHHBIA OIBIT, CIy4alHBIM BBHIOOP, HCIHBITAHUE, 3JIEMEHTApHOE
cllydaiiHOe coObITHE (MCXO0M), KJIACCHUYECKOE OIpe/IeJICHHEe BEPOSITHOCTH CIy4alHOTO COOBITHSA,
oTiepaIy HaJl CIIy4alHbIMH COOBITUSIMU;
- IPEACTaBIATH HHPOPMAITUIO C TIOMOIIBIO KPYTOB Diinepa;
- pelarh 3aJa4d Ha BBIUMCIECHUE BEPOSTHOCTH C MOJCYETOM KOJIMYECTBAa BAPUAHTOB C MOMOILIbIO
KOMOHMHATOPHKH.
B noeceonesnoii scuznu u npu usyueHuu Opyzux npeomemos:
- U3BJIEKATh, MHTEPIIPETHUPOBATH U NIPEOOPA30BLIBATH MH(POPMAIIHIO, TTPEJACTABICHHYIO B Ta0IUIAX, HA
auarpammax, rpadukax, OTpaXkarollyro CBONCTBA M XapaKTEPUCTUKH PealbHBIX MIPOIECCOB U SBICHUIA;
- ONpEeNeNsITh CTaTUCTHUECKHE XapaKTEPUCTHKU BBIOOPOK MO Tabiauuam, auarpammam, rpadukam,
BBIMIOJIHATH CPABHEHUE B 3aBUCUMOCTH OT L€ PELICHUs 3a/1a4u;
- OLICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUH U SIBJICHUH.

Hcropust MaTeMaTHKHU
XapakTepu3oBaTh BKJaJ BBIIAIOIMIMXCS MaTEMaTUKOB B pPa3BUTHUE MATEMATHMKA W HHBIX HAY4YHBIX
o0JacTeif; MOHUMaTh pOJIb MAaTEMAaTUKU B pa3BUTUHU Poccun.

MeToabl MaTeMAaTHKH
- Acrnionp3ys u3y4eHHbIE METO/IbI, IPOBOJUTH JOKA3aTEIBCTBO, BHIIIOJIHATH OIPOBEPKEHUE;
- BBIOMpaTh U3YYCHHBIC METOIbI U UX KOMOWHAIIMY JJIsI PEIIEHUS MaTeMaTUUECKHUX 3a/1a4;
- HCHOJIb30BaTh MAaTEMAaTUYECKHME 3HAHUA JUIsl OINKMCAaHUS 3aKOHOMEPHOCTEW B OKpYXKarollen
JIEWCTBUTEIBHOCTH U MPOU3BEICHUSIX UCKYCCTBA;
- IPUMEHSATH POCTENIINE MPOrPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU
peleHnmn MaTeMaTHYEeCKUX 3ajad4.



Conep:xanue yueOHOro npeamera

7 kJiaace

1. BbIpakeHusi, TOXK1eCTBAa, ypaBHeHus (22 yaca)

YucnoBble BBIpAXKEHHMS] U BBIpaXEHUS C MepeMeHHbIMU. [Ipocreiimme mpeoOpa3zoBaHus
BBIpQXKEHUIM. YpaBHEHHE, KOpPEHb ypaBHEHHs. JIMHEWHOE ypaBHEHHWE C OJIHOW MEPEMEHHOM.
Pemennie TEeKCTOBBIX 3a]]a4 METOJIOM COCTABJICHUS YPAaBHEHUU.

[Tpocreiimye cTaTUCTHUECKUE XapaKTEPUCTHKU: cpeqHee apudmernyeckoe, Moa, MeauaHa,
pa3Max.

2. ®yukuuu (11 yacon)

®ynkuus, obnacte onpeneneHus GyHKunu. Berancienue 3HadeHui QyHKIMK 110 GopMmyIie.
I'padux Gynkuu. [Ipsimas nponopunoHaabHOCTH U e€ rpaduk. JIuHeiHas pyHkuuan e€ rpaduk.

3. CremneHb ¢ HATYPAJbHBIM Moka3arteieM (11 yacoB)

; N 2 3
CreneHpb ¢ HaTypaJbHBIM IOKa3aTesieM U e€ cBoiicTBa. OnHowieH. PyHKIUU y=x, y=x", U
uX rpaduKy.

4. Muoroujenbl (17 yacoB)

MHorouJeH. CJ'IO)KGHI/IC, BBIYUTAHUEC U YMHOKCHHC MHOT'OYJICHOB. Paznoxxenne MHOro4ieHa
Ha MHOXXHTCIIN.

5. ®opmyJbl cOKpauméHHOro yMHo:keHus (19 yacon)

Qopmynbl  (ath)’= a? +2ab+b?  (atb)’= a® +3a’b+3ab® +b%; (atb)(a®+ab+b?)=a’+h’.
[Tpumenenue GopMyI1 COKpAILIEHHOTO YMHOXKEHUS B IPe0Opa30BaHUSAX BHIPAKEHUH.

6. Cucrembl J1uHeliHbIX YpaBHeHui (16 4acoB)

Cucrema ypaBHEHUH ¢ ABYMs IEPEMEHHBIMU. PellleHne CUCTEM JIBYX JIMHENHBIX YPaBHEHUN C
JIBYMsI TEPEMEHHBIMH M €ro reoMeTpuueckas HHTeprpeTanus. PermeHue TeKCTOBBIX — 3aday
METOJIOM COCTABJICHUS CUCTEM YPaBHEHHH.

7. TloBTopenmue (6 yacoB)

8 kiacc
1. PanuonaabHble Apodu (30uacos)
Panmonansnas npo6b. OCHOBHOE CBOWMCTBO JpoOM, cokpamieHue napoOei. ToxkaecTBEHHBIC

. k
npeoOpa3oBaHus pallMOHAIBHBIX BhIpakeHUl. OyHKIUSA Y = — U ee rpaduk.
X

2. Ksaapatnble kopHH (25 4acoB)
[TonsiTrie 006 UppanoHaNbHBIX Ynciaax. OOIIMe CBeeHUS O NeHCTBUTENBHBIX ynciax. KBaapaTHblit
KopeHb. [loHSATHE O HaxOXJEHUH TNPHUOIMKEHHOTO 3HAYEHUS KBaapaTHOro KopHs. CBoiicTBa



KBaJpaTHBIX KopHel. [IpeoOpa3zoBaHus BBIpaKEHUH, COJEp)KAIUX KBaJapaTHbIe KOpHU. DYyHKIUS
y = JX ee cBoiictBa 1 rpaduk.

3. Ksaapatubie ypaBHenus (30 uacoB)

KBagpatHoe ypaBHeHune. @opMmyia KOPHEN KBaApAaTHOTO ypaBHEHHMS. PellieHne panmoHaIbHbIX
ypaBHeHul. Pemenne 3anady, NpUBOAAINMX K KBAAPATHBIM YPABHEHUAM U IPOCTEUIINM
paluMOHAIbHBIM YPABHEHUSM.

4. Hepasencrna (24 yaca)

UYuciioBble HEpPABEHCTBA M UX CBOMCTBA. llouneHHOe CllOKEHHME M YMHOXEHUE YHCIIOBBIX
HepaBeHCTB. [lorpemHocTs M TOYHOCTH MpUOIMKeHus. JIuHelHble HepaBeHCTBa C OJHOMN
MIEPEMEHHOM U UX CUCTEMBI.

5. Ctenens ¢ meJbIM noka3aresieM. JjieMeHTbI craTucTUKH (13 yacoB)

Crenenp C 1enbIM IMOKaszaTeslieM W ee cBoiictBa. CTaHmapTHBIA Bu 4mcia. [IpuOIrmkeHHBINR
BBIUMCIICHMUSL.
6. IlosTopenue(14 yacos)

9 kjaacc

1. KBaapaTtuunas pynkuus(29 yacon)

Oyuknus. CroiictBa pynkuuit. KBagpatuelil Tpéxunen. Paznoskenue KBagpaTHOTo TpEXUeHa
2 . N
Ha MHOXHTEU. DyHKIHM y = aX“+bX+C, eé cpoiicTBa u rpaduk. Crenennas ¢pyukiws. Kopensb n-
OH CTEIEeHU.

2. YpaBHeHMsI U HEPaBEHCTBA ¢ O/IHOii nepeMeHHOi (20 yacoB)

Ilenbie ypaBHeHus. J[poOHble panmoHalbHbIE ypaBHeHUs. HepaBeHcTBa BTOpOH cTeneHU ¢
OJIHOM ITEpEMEHHON. MeTo 1 MHTEPBAJIOB.

3.YpaBHeHHsI 1 HEPABEHCTBA ¢ IBYMsI epeMeHHbIMU (24 yaca)

VYpaBHeHHe cC JBYMs epeMEeHHbIMU U ero rpaguk. CucreMbl ypaBHEHUH BTOPOW CTENEHHU.
Pemenue 3amad ¢ IMOMOILIBIO CUCTEM YpPaBHEHHMM BTOPOM CTeleHH. PelleHue 3agad ¢ MOMOIIBIO
CUCTEM YpaBHEHUH BTOpPOM cTeneHU. HepaBeHCTBa C IBYyMs IEPEMEHHBIMU U UX CUCTEMBI.

4. Apudmeruueckasi u reomerpuyeckasi nporpeccun (17 yacos)

Apudmernueckas u reomeTpudeckas nmporpeccu. @opmynsl N-ro 4jieHa U CyMMbI IEPBBIX
N 4ieHoB nmporpeccuu. beckoneuHo yObIBarolas reoMeTpudeckas mporpeccusl.

5. D1eMeHTbI KOMOMHATOPUKHU U TeOpUH BeposiTHOcTel (17 yacoB)

Komb6unaropaoe mpaBuio yMHOXKEHHs. llepecTraHOBKHM, pa3MenieHus, COYETaHUs.
OTHocuHTeNbHASI YACTOTA ¥ BEPOSTHOCTD CIIY4aiHOTO COOBITHS.

6. lloBTOpenne(29 yacos)



TeMaTnuyeckoe NJIAHUPOBaAHUE

7 kiaacce
KosaunuecrBo KonanuyectBo
Ne HazBanue Temsl (pa3jieia) 4YacoB Ha KOHTPOJIbHBIX
U3ydeHue padort
1 BolpaskeHus1, TOXAeCTBa, ypaBHEHUS 22 3
2 DyHKIIUU 11 1
3 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 11 2
4 MHorousneHsl 17 2
5 DopMyIIBl COKPAIIICHHOTO YMHOKCHUS 19 2
6 CucreMbl TMHENHBIX YpaBHEHUN 16 1
7 1
[ToBTOpeHue 6 [TpomexxyTounast
aTTecTanus
Bcero 102 13
8 ki1acc
KonnuyecrBo KosnnuyectBo
Ne Ha3Banue Temsl (pa3jaesa) 4acoB Ha KOHTPOJIbHBIX
U3ydeHHe pabort
1 ParnmonansHeie qpobu 30 3
2 KBanpaTHbsle KopHU 25 2
3 KBazparHble ypaBHEHUS 30 3
4 Hepasencrsa 24 2
5 CreneHs ¢ 1eIbIM [TOKa3aTeaeM. DIEMEHTBI 13 1
CTaTHUCTHKH.
6 1
[ToBTOpEHME 14 [TpomexxkyTouHas
aTTecTanus
Bcero 136 13
9 kJace
KosmuectBo KoimuectBo
Ne Ha3Banue Temsbl (pa3aena) 4acoB HA KOHTPOJIBHBIX
HU3y4YeHue pabort
1 KBanpartnunas GpyHKIms 29 3
2 YpaBHEHMs 1 HEPABEHCTBA C OJITHOM MepeMeHHON 20 1
3 YpaBHEHMS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU 24 2
4 Apudmernueckas 1 reOMeTpuIecKas Iporpeccuu 17 2
5 DJIEMEHTHI CTATUCTUKH U TEOPUH BEPOSITHOCTEN 17 1
6 IToBTOpeHue 29 1
Bcero 136 10




