Ipunoxcenue 5.1.x PII 000
MBOY «Hywmaiikunexas OOLL»

MyuanuunajasHoe 610uKeTHOE oGmeobpazoBaTeabHoe yHpeKIcHHE
«Hymraiikunuckas 0CHOBHAS o6meofpasoBaTe/bHAS MK
Byrypycianckoro paiiona Open6yprexoii 06.1acTi

PACCMOTPEHO COTJIACOBAHO VTBEPKJIAIO

na saceganun MO 3amecTTens mupextopa OY  Jlupexrop OV«

I[Tporoxon Ne 7 - J g2, )

OTILN o F 2021r. Goam] _ Famiite LT U thosoonvte HE
\fommscs)  (PaciiMipponKa NOmIMCH). {noam " (pocunsdpoBKa NOATHCH)

Pykoso, MO
E:i é‘( * SR - Ipuxas Ne 27
) (ﬁn@pwu noaneH) «d*» g é’t.?:/_)zg 2021r. «30» M_ZOZ Ir.

PaGouas nporpamma
ocnosuoro o6uero oHpaoBaANNs 10 APEAMETY
«Aarehpar

Kaacent: 7-9

2021 200



1.11osicHMTEIbHAA 3AMMCKA

PabGouas nporpamma mo anredpe s 7-9 KJIaccoB cCOCTaBl€Ha Ha OCHOBE
®enepanpHoro  3akoHa ot 21.12.2012. Ne 273-®3 “O6 o0Opa3oBaHuM B
Poccuiickoit @enepanuny, OeaepaibHOr0 TOCYIapCTBEHHOTO 00pa30BaTEILHOIO
CTaHJapTa OCHOBHOTO 00111ero oOpasoBanus ( mpuka3 MUHUCTEPCTBA 00pa30BaHUS
u Hayku P® ot 17.12.2010r. Nel897, B pemakuuu ot 31.12.2015r. Nel577),
®denepanbHOro nepeyHs yueOHukoB (mpuka3 ot 20.05.2020 r. Ne254 «O BHeceHuu
U3MCHCHH B  (eaepanbHBId  TepeyeHb  YYCOHHMKOB,  JOMYIICHHBIX K
UCIIOJIb30BAHUIO TIPU PeaIM3aIliid UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIIUIO
o0Opa3oBaTeIbHBIX MPOTrpaMM HAYaJIbHOT'O0, OCHOBHOTO OOIIIET0, CPEIHEr0 OOIIero
oOpa3oBaHus OpraHU3aIHSIMH, OCYIIECTBIISIONUMU o0pa3oBaTeIbHYIO
JeATENBHOCTHY, [locTaHoBIEHUA] TABHOTO TOCYIapCTBEHHOTO CAaHUTAPHOTO Bpada
P® ot 28.09.2020 N 28 "O06 yrBepxkaeHuu canutapubix npasun CII 2.4.3648-20
"CaHUTapHO-3MUAEMHUOJIOTHIECKIE TPEOOBaHMUS K OpraHU3aIlUsIM BOCIHUTAHUSA U
oOydeHHsI, OTAbIXa U 03J0POBJICHUS JACTCH U MoJioexkuy, [Ipukasza MuHucTepcTBa
npocBenieHuss PO ot 28 asrycra 2020 r. Ne 442 “O6 yrBepxaenun [lopsimka
OpraHW3allid M OCYIICCTBICHUS 00pa30BaTEIIBbHOW JICSITCIBHOCTH O OCHOBHBIM
oOmieoOpazoBarebHBIM ~ IpOrpaMMaM -  00pa3oBaTENbHBIM  IPOrpaMMaMm
HA4YaJIbHOTO OOIIEero, OCHOBHOIO OOIIEro W cpeaHero ooéiiero oOpasoBaHus”,
[Iporpammbr 1711 001I€00pa30BaTENIBHBIX yUpeKIeHUM 1Mo anredpe. ( Anredpa.
COopHuk  pabouux mporpamMm.7-9  kiaccel: mocobwe IS y4yuTeneu
obmieoopaszoBar. yupexaenuii//[coct. T.A. Bypmucrpomal.- 5-e¢ wusg.- M:
IIpocsemienwne, 2019.), yueonoro miana MBOY «Hymraitkuucks OOILLy» (mpukas
or « 30 » 08 202Ir. Ne 87 ) um opueHTHpOBaHa Ha Hcmoyb30BaHue YMK
I'.B. Jlopodeea ( YueOnuku: Anrebpa.7 kimacc : yueO.mis  oOmieoOpasoBar.
opranuzauuid/[[".B. Hopodees, C.B. CyBopona, E.A. BynumoBu4 u ap.].- 5-€ u3m.-
M: TIlpocsemenue, 2017; Anrebpa. 8 xmacc : yueb. s oOmeoOpa3oBar.
opranuzauuid/[[".B. Hopodees, C.B. CyBopona, E.A. BynumoBu4 u ap.].- 5-€ uzm.-
M: IIpocsemenne, 2019; : Anrebpa. 9 kimacc : ydeb. mis oOmeoOpa3oBar.
opranuzanuid/[[".B. lopodees, C.B. CyBopona, E.A. byaumoBu4 u ap.].- 5-e uzm.-
M: Tlpocsemenue, 2018.)

Co3HarenpHOE OBJIAJICHHE OOYYAIONIMMUCS CUCTEMOM anreOpandecKux 3HaHUN

U YMEHUH HEOOXOJWMO B IIOBCEAHEBHOW MKU3HU MJII HM3YYEHHUS CMEKHBIX
JUCUUIUIMH U POAOJKEeHHs oOpa3oBaHus. [IpakTuyeckass 3HAUMMOCTh HIKOJIBHOTO
Kypca aireopsl 00ycJIoBJI€HA TEM, UTO €€ OOBEKTOM SIBIIAIOTCA KOJUYECTBEHHBIE
OTHONICHUS JCHUCTBUTENBHOTO MHUpA. Maremarnueckasl TOJATrOTOBKa HEOOXO0InMa
JUIsi TIOHMMAaHUsl TNPHUHIMIIOB YCTPOWCTBA U MCIOJIB30BAHUS COBPEMEHHOM
TEXHUKH, BOCOPUSITUS HAYYHBIX U TEXHUYECKUX MOHATUU W uael.) Martemartuka
SIBJISIETCS SI3BIKOM HAayKH U TeXHUKU. C €€ MOMOIIbI0 MOACTUPYIOTCS U U3YUYarOTCS
SIBJICHUSI ¥ MPOLIECCHI, TPOUCXOASAIIUE B IPUPOJIE. Anre0pa sIBIISIETCS OJTHUM
Y3 OMOPHBIX MPEIMETOB OCHOBHOI HIKOJBI: OHA O0OECIEUMBACT U3YyUYECHUE APYTUX
JUCUUIUIMH. B mepByro ouepedab 3TO OTHOCUTCS K MpPeIMETaM €CTeCTBEHHO-
HAay4YHOro IMKJa, B YaCTHOCTH K (u3uke. Pa3Buthe IOrMUE€CKOr0 MBIILICHUS



oOyyaromuxcsa npu oOydeHUH anredpe CIOCOOCTBYET YCBOCHUIO MPEIMETOB
T'YMaHUTApHOTO MHKIA. [IpakTHdeckne yYMEHHS W HaBBIKM alre0pandecKoro
XapakTepa HEOOXOAUMBI [JIsi TPYAOBOM H TMpPOdeCCHOHAIBHOM MOATOTOBKHU
oOyuvaromuxcsa. Pa3Butue y oOydaromuxcss  NpaBUIbHBIX MPEACTaBICHUM O
CYIIHOCTH M TIPOUCXOXKICHUU alreOpanmveckux aOCTpakiuii, COOTHOUICHUU
peaNbHOr0 M WACAIBHOTO, XapaKTepe OTpPaKeHHs] MaTEeMaTUYeCKOW HayKou
ABJICHUHA W TPOLECCOB PEalbHOr0 MHUpa, MECTe aireOpbl B CUCTEME HAyK U POJIH
MaTEMaTUYECKOTO MOJICIMPOBAHUS B HAyYHOM TIO3HAHUUM W B TIPAKTHKE
CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS OOydaroummxcs MU
KauyeCTB  MBIIIUICHUS, HEOOXOMUMBIX IS  aJanTalldid B  COBPEMEHHOM
UH(GOPMAIIMOHHOM OOIIECTBE.

TpeOyst OT 00ydYarOIMMUXCS YMCTBEHHBIX M BOJICBBIX YCHWIINN, KOHIICHTPAIHH
BHUMAaHUS, AaKTUBHOCTH  Pa3BUTOTO  BOOOpakeHWs, airedpa  pa3BUBAET
HPABCTBEHHBIC  YEPTHl  JIMYHOCTH  (HACTOMYMBOCTH,  IEJICYCTPEMIIEHHOCTD,
TBOPUYECKYI0 aKTUBHOCTh,) CAMOCTOSITEJILHOCTb, OTBETCTBEHHOCTh, TPYAOIIOOHE,
JUCIUIUIMHY W KPUTHYHOCTh MBIILICHUS) W YMEHHE apryMEHTHPOBAHHO
OTCTaWBaTh CBOM B3IJIANBI W YOEXKIEHHS, a TaKKe CIHOCOOHOCTh MPUHUMATH
CaMOCTOSITEIIbHBIE PEIICHUS.

Nzyyenune anreOpnl, (yHKIMA, BEPOSTHOCTH W CTATHUCTHUKU CYIIECTBEHHO
pacHIfpseT Kpyrozop OOydYaroIIUXCs, 3HAKOMS MX C MHAYKIMEH U JeTyKIueH,
00001IeHNeM U KOHKpEeTH3allleil, aHalu30M W CHHTE30M, KilaccUpUKalueil u
cUcTeMaTH3aluel, a0CTparupoBaHUEM, aHAJIOTHEH. AKTUBHOE HCIIOIH30BAHUE
3a/lay Ha BCEX dTanax y4yeOHOro MpoIlecca pa3BHBAET TBOPUYECKHUE CIIOCOOHOCTH
00yJaromuxcs.

Nzydenune anreOpsl mo3BosigeT GOPMUPOBATH YMEHUS M HABBIKM YMCTBEHHOTO
TpyJa — TUTAHUPOBAHHME CBOEHW pabOThI, TOUCK pAlMOHATIBHBIX TyTeH e¢&
BBITIOJTHEHUS, KPUTHYECKYIO OIIEHKY pe3yabTaToB. B mporiecce nzydeHus anredpol
oOydaromuecs: JOKHBI HAYYUTHCS U3JIaraTh CBOU MBICTH SICHO U MCUEPIIBIBAIOIIIE,
JTAKOHUYHO U EMKO, MPUOOPECTH HABBIKH YETKOTO, aKKypaTHOTO U TPAaMOTHOTO
BBITIOJTHEHUSI MATEMAaTUYECKUX 3aMHICEH.

Baxneiimeit 3amauell MKOJBHOTO Kypca aireOphl SIBISETCS pa3BUTHE
JOTUYECKOTO MBIIUICHUS oOydaomuxcsa. Camu  OOBEKThI MaTEeMaTHYECKUX
YMO3aKIIOUEHUH W TPHHIATBIE B anrebpe mpaBwia WX KOHCTPYHUPOBAHHUS
CIIOCOOCTBYIOT (hOPMHPOBAHUIO YMEHHU OOOCHOBHIBATH U JIOKA3BIBATH CYXKICHHSI,
MPUBOJIUTH YETKUE OMPEEICHUS, PA3BUBAIOT JTOTUYCCKYIO WHTYHIINIO, KPAaTKO H
HarJISITHO PAcCKPBIBAIOT MEXaHW3M JIOTUYECKUX TMOCTPOSHWW H ydaT UX
npuMeHeHuto. Tem cambpiM anreOpa 3aHMMaeT OJHO W3 BEAYIIUX MECT B
(bopMHUpPOBAaHUN HAYYHO-TEOPETHUECKOTO MBITIUICHUS oOydaronuxcs. PackpbiBas
BHYTPCHHIOIO TapMOHHMIO MAaTeMaTUKH, (OpPMHPYS TOHUMAHUE KpPacOThl W



U3AIIECTBA MAaTEMAaTHYECKUX PACCYKICHUM, anreOpa BHOCUT 3HAYNTENBHBIN BKIIA
B DCTETUYECKOE BOCIIUTAHNE O0YYaIOIIUXCS.

VY4eOHbIN TUIaH OCHOBHOIO 00IIero oOpa3oBaHUs B paMKax peau3aluu
denepanbHOTO TOCYAApCTBEHHOTO 00pa30BaTENBHOTO CTaHJapTa OCHOBHOTO
obmiero oOpa3oBaHusi TpeAycMaTpuBaeT o00sA3aTEIbHOE U3YYeHHE Y4eOHOTo
npenMera «Anredpa»

KJ1ace Konnue Konunuect
CTBO YacoB B | BO 4aCOB B IO
HEJIEITI0
Anrebpa -7 4 136
Anre6pa - 8 3 102
Anrebpa - 9 3 102

Nroro Ha u3ydenue kypca «Anredpa» B 7-9 knaccax orpoaurcs 340 gacos.
OcHoBHOI opmMoii yaeOHOro mpoiiecca sABJseTcst ypok. OCHOBHBIE THITBI YPOKOB:
1. Ypox OTKpBITHS HOBBIX 3HAHUH, TPUOOPETESHHS HOBBIX YMEHHI 1 HABBIKOB
(YOH3).
2. Ypok peduexcuu (YP),
Ypok cuctematuzanuu 3Hanuii ( YC3)

w

4. Ypok paszBupatomiero koutpois. (YPK)

2.ININTAHUPYEMBIE PE3YJBbTATbBI OCBOEHUSA
Kypca ajireopnl B 7-9 kiaccax
BpinyckHuK HayuuTcs B 7-9 kiaccax (sl MCOJIb30BAHUSA B MOBCEIHEBHOM
KM3HM U 0o0ecrevYeHns] BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKEeHUs 00pa3oBaHusA
Ha 02a30BOM YPOBHE)

JJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

. OnepupoBath Ha 0a30BOM YpOBHE TMOHSATHUSMH: MHOXECTBO, DJIEMEHT
MHOKECTBA, IMOJIMHOKECTBO, IPUHAJIEKHOCTB;

° 3aJaBaTb MHOXKCCTBA IICPCUUCIICHUCM UX 3JICMCHTOB,

° HaXOoauTb IICPCCCUCHHUC, 06T>GIH/IH€HI/I€, IIOAMHOXCCTBO B HpOCTCﬁHIHX
CUTyalluAX;

° OIICPHUPOBATL HaA 0a3o0BOM YPOBHC IIOHATHUAMU: OIIPCACICHHC, aKCHOMa,

Teopema, J10Ka3aTesibCTBO;
. MPUBOAUTH TPUMEPbl W KOHTPIPUMEPHI JJISI MOATBEPKIACHUS CBOMUX
BBICKA3bIBAaHHUH.

B nmoBceTHEeBHOM KM3HU U NIPU M3YYEHUH PYTUX NMPeIMETOB:

. HCTOJIb30BaTh Tpaduyeckoe TMpeACTaBICHHUE MHOXXECTB ISl ONHCAHUS
pealbHBIX TIPOIIECCOB W SBJICHUM, NPU PEIICHUM 3adad JPYyTHuX YIEOHBIX
MPEIMETOB.



Yucaa

. OnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSIMU: HATYypallbHOE YMCIIO, LIEJI0E
YuCci0, OOBIKHOBEHHass JpoOb, JecATHYHAs JApoOb, CMelIaHHas JpoOb,
palMoHaAIbHOE YHCII0, apu(PMETUUECKHI KBAIpaTHBIA KOPEHB;

. UCIIONIBb30BAaTh CBOMCTBA 4YHUCEN WM IIpaBUila JEUCTBUM IPU BBIINOJIHECHUU
BBIYHCJICHUM;
. UCIIOJIb30BaTh MPU3HAKU AEIUMOCTA Ha 2, 5, 3, 9, 10 npu BbIIOITHEHUU

BBIUMCIICHUHN U PCUICHUHN HCCJIIOKHBIX 3a1a4,

. BBITIOJIHSITh  OKPYIJVICHHE pAIlMOHAJIBHBIX YHCEI B COOTBETCTBHUHM C
paBUJIaMU;

. OIICHWBATh 3HAYECHHUE KBAJIPATHOTO KOPHS U3 IMOJOXKUTEIBHOTO IIEJI0T0
YHCIIa;

. pacrio3HaBaTh palliOHAIbHbBIE U UPPAIIMOHATIBHBIC YHCIIA;

. CpaBHUBATh YHCIIA.

B noBce1HeBHOI KM3HU U MPHU U3YYEHUH APYTUX NMPEAMETOB:

® OLCHUBATDH PC3YJIbTAThI BBIUMCIICHUHN IIpHu pCHICHUUN IMMPAKTUYCCKUX 3a/1a4,
° BBIIIOJIHATE CPABHCHUC YUCCII B PCAJIBHBIX CUTYAlIUAX,
° COCTABJITh YHCJIOBBIC BBIPAXKCHHUA IIpU PCHICHUN IIPAKTHYCCKHX 3adad U

3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

ToxaecTBeHHbIE TPeodpa3oBaAHUSA

. BrInonHATh HecHokHBIE TpeoOpa3oBaHUs JUIS BBIUYMCICHUS 3HAYCHUH
YUCJIOBBIX BBIPAKECHUH, COJEpKAIIMX CTEINCHH C HaTypaJbHBIM IIOKa3aTeseM,
CTEIEHH C IIEJIBIM OTPHIATSIILHBIM TTOKa3aTeIeM;

. BBITIOJIHSITh HECIIOKHBIC TPEeoOpa3oBaHUs IIEJIBIX BBIPAKCHHUH: PaCKpHIBATh
CKOOKHM, MPUBOJIUTH MOJIOOHBIC ClIaraeMbic;

. UCITONIB30BaTh (HOPMYINBI COKPAIICHHOTO YMHOXKCHHS (KBaapaT CYMMBI,
KBaIpaT Pa3HOCTH, Pa3HOCTh KBAJPATOB) JUISl YIPOIICHUS BBIUUCICHUN 3HAYCHHMA
BBIPAKCHU;

. BBITIOJIHSITh HECIIOXKHBIC TTpeoOpa3oBaHus APOOHO-IMHEHHBIX BBIPAKCHUN U
BBIPOKCHUH C KBAIPATHBIMH KOPHSIMH.

B noBceHeBHOM KU3HU U MPH U3YYEHUH APYTHX MPEeIAMETOB:

. MMOHUMATh CMBICIT 3aITMCH YHCJIa B CTAHIApTHOM BHJIC,

. OTICpHPOBATh Ha 0A30BOM YPOBHE MOHATHEM «CTaHIapTHAS 3aIUCh YHCIIay.
YpaBHeHUS U HEPABEHCTBA

. OnepupoBaTh Ha 0a30BOM YypOBHE TOHSATHUSMH: PaBEHCTBO, YHCIOBOC
PaBEHCTBO, ypaBHCHHE, KOpPEHb YypaBHEHHs, PEIICHUE YpPaBHCHHUS, YHCIOBOC
HEPaBEHCTBO, HEPABEHCTBO, PEIICHUE HEPABCHCTBA,

. IIPOBEPATH CIPABEIJIMBOCTh YHCIIOBBIX PABEHCTB M HEPABCHCTB;



M pemarb JIMHCVHBIC HCPAaBCHCTBA U HCCJIOKHBIC HCPABCHCTBA, CBOJAIINECA K

JIMHEHUHBIM;

. pelIaTh CUCTEMBbI HECTIOKHBIX JIMHEWHBIX YPABHEHU, HEPABEHCTB;

. NpOBEPATh, ABISETCS JIM JAHHOE€ YHWCIO PEIICHUEM  ypPaBHEHUS
(HepaBeHCTBA);

. pemaTth KBaJpaTHbIE ypaBHEHUs 10 (opMyrne KOpHEM KBaJapaTHOTO
YpaBHEHUS,

. n300paxkaTh PEIICHUS] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOW MPSMOM.

B noBce1HeBHON KM3HU M TP M3YyYeHHH APYTUX MPEIMETOB:

. COCTaBIIATH W peliaTh JIMHCHHBIC YpaBHEHUS TP PEIICHUU 3ajad,
BO3HUKAIOIIUX B IPYTUX YICOHBIX MPEIMETaX.

DyHKUUMA

. HaxoauTe 3HaueHrne QyHKIMH 110 33JTaHHOMY 3HAYCHHIO apryMEHTa;

. HAXOAUTh 3HAYCHUE AapryMeHTa IO 3aJaHHOMY 3HA4YCHUIO (QYHKIMH B
HECJIOXHBIX CUTYaIHSIX;

. OTIPEEIIATh MOJ0KEHUE TOYKH 10 €€ KOOpIUHATaM, KOOPJAMHATHI TOUKH I10
€€ TI0JIOKEHUIO Ha KOOPJAMHATHOMN TIJI0CKOCTH;

. no rpaduKy HaXOJUTh O0JIACTH OMpPEJEICHHs, MHOKECTBO 3HAUYCHUM, HYJIU
(GYHKIIMM, TPOMEXKYTKA 3HAKOMOCTOSHCTBA, TMPOMEXKYTKH BO3pacTaHUs U
yObIBaHUs, HaUOOJIbIIIEEe Y HAUMEHbIIIee 3HaUYeHUsT (PYHKIINH;

. CTpPOUTH rpaduK TUHEHHON (PYHKIINH,

. IPOBEPSTH, SABIACTCS JIM JAaHHBIA Trpaduk rpadukoM 3aTaHHON (PyHKIIHH
(JTMHEWHOM, KBaIpaTUYHON, 00paTHON MPOTIOPIIMOHATIBHOCTH);

. OTpeNeNsITh NPUOTMKEHHBbIE 3HAYCHHS KOOPAMHAT TOYKU IEepeceyeHUs
rpaduKoB G yHKIIH;

. OmepupoBaTh Ha 0a30BOM YypOBHE TMOHATHUAMH: TIOCIEAOBATEIHHOCTD,
apuQMeTHIecKas MPOrpeccHsi, reoMeTpuIecKasi Iporpeccus;

. pemiath 3aj7a4u Ha TPOTPECCHU, B KOTOPHIX OTBET MOXET OBITh MOJYYCH
HEMOCPEICTBEHHBIM TOJICYETOM 0€3 MPUMEHEHHS (POPMYIL.

B noBceqHeBHOM KM3HU U NIPHU U3YyYEHUH JAPYTUX NPeIMETOB:

. UCTIONIb30BaTh TpaduWKu peaNbHBIX TMPOIECCOB W 3aBHCHUMOCTEH IS
OTIpEJICICHNS] UX CBOWCTB (HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS, MMPOMEXKYTKH
BO3pacTaHus W yObIBaHMSI, 0OJIACTU TMOJOKHUTEIBHBIX U OTPHUIATSIIBHBIX 3HAYCHHM
U T.1.);

. WCIIOJIb30BaTh CBOMCTBA JIMHEHHONW (QYyHKIMH U ee rpaduK Opu pelieHUuu
3a/1a4d U3 IpyruX y9eOHBIX MPEIMETOB.

CraTucTiKa U TeOPUs BEPOSITHOCTEM

. HNmeTh mipeACTaBIeHHE O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTHU
CIIy4aitHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;



. pemarh TPOCTEHITNE KOMOWHATOPHBIE 3aJadyd  METOJIOM TMPSIMOTO M
OpraHU30BaHHOIO nepedopa;

. MPEJICTaBIATh JaHHBIC B BUAC TaONHUIl, AUArpaMMm, rpaduKos;

. YuTaTh WH(OPMAIMIO, TMPEACTABICHHYI0O B BHUAC TAOJIHIBI, JHAarpaMMEI,
rpaduxa;

. ONpENAENSATh OCHOBHBIE CTAaTUCTUYECKHE XapaKTEPUCTHKU  UYHCIOBBIX
HaOOpOB;

. OILICHUBAThH BEPOATHOCTH COOBITHS B MPOCTEUIITNX CITydasiX;

. UMETh TIPEJCTaBICHWE O PpOJIW 3aKOHA OOJBIINX YHCET B MAaCCOBBIX
SIBIICHUSX.

B noBce1HeBHOI KU3HU U NP U3YYEHHH APYTUX MPeAMETOB:

. OIICHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Tiepedopa;

. UMETh  NPEJACTABICHUE O POJM  NPAKTUYECKH  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH;

. CpaBHMBATh OCHOBHBIC CTATUCTUYECKUE XAPAKTEPUCTUKU, TMOJYYEHHBIC B
MPOIECCE PEIICHUS MPUKIIAIHON 3a/1aul, U3YUEHUS PEaJIbHOIO SIBJIICHUS,

. OIICHUBAaTh BEPOSTHOCTh PEaJbHBIX COOBITUNM W SBICEHUH B HECIOXKHBIX
CUTYyaIUSIX.

TexcToBEBIE 322U

. Pemiate HeECHOXHBIE CIOKETHBIC 3aJlaud  pa3HbIX THUIOB Ha BCE
apupMeTHIEeCKHe TeHCTBUS;

. CTPOUTH MOJICNb YCJIOBHS 3ajaud (B BHUJIEC TaOIHUIBI, CXEMbI, PUCYHKA WU
ypaBHEHUSA), B KOTOPOW JaHbl 3HAUEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIWYMH,
C LIEJIbIO TIOMCKA PEILICHUS 3aauu;

. OCYIIECTBIIATh CIIOCO0 TMOMCKA PEIeHUs 3a7add, B KOTOPOM PaCCYKICHUE
CTPOUTCS OT YCJIOBHS K TpeOOBAHUIO UK OT TPeOOBAaHMS K YCIOBHIO;

° COCTABJIATH IIJIaH PCHICHUS 3a1a4M;
° BBIACJIATH 2TAllbl pCHICHUS 3a1a49M,
° HHTCPIIPCTUPOBATDL BBIYHMCIHUTCIIBHBIC PC3YJIbTAThl B 3a1a4C, HCCICIOBATb

MOJIYYEHHOE PEIICHUE 3a/1auu;
. 3HaTh pa3IN4YMe CKOPOCTEN 00BEKTa B CTOSIYEH BOJE, MPOTUB TEUEHUS U IO
TEYEHUIO PEKHU;

. pemaTh 3a/1a4d Ha HaXO0XJEHHUE YaCTH YUCJIa U YUCIia 10 €ro 4acTH;

. pemaTth 3ajladd pa3HbIX TUNOB (Ha padOTy, HA MOKYNKH, HA JABUYKEHUE),
CBSI3bIBAIOIINX TPU BEJIWYUHBI, BBIACISTH 3TH BEIUYMHBI U OTHOIICHUS MEXIY
HUMU;

. HaxoOJIUTh MPOLEHT OT YHUCJa, YUCIO MO MPOLEHTY OT HEro, HaXxOAUTh
MIPOLICHTHOE CHUYKEHUE WM MPOIEHTHOE MOBBIIIIEHUE BEIMUUHBIL;

. pelaTh HECI0XKHbBIE IOTHYECKUE 3a]]a4l METOJ0OM PACCYXKICHUH.



B noBcegHeBHOM KU3HU M IIPU M3YYCHHUHU APYITHX NPeIMETOB:

. BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX IPENEIbHBIX 3HAYEHUSAX HCKOMBIX B
3a/1a4€ BEJIMYUH (J1eJaTh TPUKUJIKY).

Hcropuss MmaTeMaTUKHU

. OnucelBaTh OTIEIBHBIE BBIJAIOIIAECS PE3YJIbTATHI, ITOJYYEHHBIE B XOJ€
pa3BUTHS MAaTEMATUKHU KaK HAyKH;

. 3HaTh NPUMEPHl MATEMATHUYECKUX OTKPBITMM M HMX aBTOPOB, B CBS3U C
OTEYECTBEHHON U BCEMUPHOMN UCTOPHUEH;

. NOHUMATh POJIb MATEMATHUKHU B pa3BuTUU Poccum.

MeTtoasl MaTeMaTHKH

. Br16upath noaxo il u3y4eHHbId METO JUIsl PEILIEHUSI U3YUYEHHBIX TUIIOB
MaTeMaTUYECKUX 3a/ay;

. [IpuBOaMTH MpUMEpPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B OKpYXKarolleh
JNENUCTBUTEIIBHOCTH U IPOU3BEICHUSIX UCKYCCTBA.

BoinycKHMK MOJNYYHT BO3MOXKHOCTHL HayduThesi B 7-9 Kkiaccax st
o0ecrieyeHHs] BO3MOKHOCTH YCHEHNIHOTO0 TMPOMOJKEHUsI 00pa3oBaHUsI HA
yriy0J1éHHOM YPOBHe

DJieMeHTbI TEOPUU MHOKECTB 1 MATEMATHYECKOI JTOTHUKHU

. OnepupoBaTh MOHATUSMU: OINpPECICHHE, TEOpeMa, akCuoMa, MHOXKECTBO,
XapaKTepUCTUKH MHOXXECTBA, OJJIEMEHT MHOXECTBa, IIYCTOE, KOHEYHOE W
OECKOHEYHOE MHOKECTBO, TOJMHOKECTBO, MPUHAMJIECKHOCTh, BKIIOUCHUE,
PaBEHCTBO MHOXECTB;

. U300pa)kaTh MHOXXECTBA M OTHOIICHHME MHOXECTB C TMOMOIIBIO KPYTOB
Ditnepa;
. OTIpPENENTh TMPUHAJICKHOCTh JJIEMEHTa MHOXECTBY, OOBEAMHEHHIO U

INCPCCCYCHUIO MHOKCCTB,

. 3aJ1aBaTh MHOXECTBO C MOMOIIBIO MEPEUYUCICHUS AJIEMEHTOB, CJIOBECHOI'O
OIMCaAHMS;
. ONECPUPOBATh MOHATUAMU: BBICKA3bIBAHUE, MCTUHHOCTH M JIOKHOCTh

BBICKA3bIBaHMsI, OTPUIIAHHE BBICKA3bIBAHUM, ONEpallud HAJl BBICKA3bIBAHUSIMU: M,
WJIH, HE, YCIIOBHBIE BBHICKA3bIBAHUS (MMILIUKAIUN);

. CTPOUTH BBICKA3bIBAHUS, OTPULIAHHS BHICKa3bIBAHUI.

B noBce1HeBHOM KU3HU U NPU U3YYEHHUHU JPYTUX MPeIMeTOB:

. CTPOUTH NENOYKM YMO3AKJIIOYEHUH Ha OCHOBE HWCIIOJIb30BaHUS IPABHII
JIOTHKH;
. HCTOJIb30BaTh MHOJKECTBA, OIEpallMd C MHOXKECTBaMH, HX rpaduyeckoe

MPEICTABJICHUE JJIs1 OMMMCAHUS PEATbHBIX MPOIECCOB U SIBJICHUM.
Yucma



M OHCpI/IpOBaTB IMOHATHAMMU: MHOXKCCTBO HATypPaJbHBIX YHCCII, MHOXCCTBO
OCJIbIX YHCCII, MHOXCCTBO pallMOHAJIBHBIX YHCCII, HPPAOUMOHAIBHOC YHCIIO,
KBaI[paTHBII\/’I KOpPpCHb, MHOXCCTBO I[GI\/'ICTBI/ITGJIBHBIX quceil, TCOMCTpHUYCCKaA
HHTCpHIpCTAlls HATYPAJIbHBIX, HCIIbIX, pallHOHAJIbHLBIX, IIGﬁCTBHTCJ'IBHBIX YHUCCII,

® IIOHUMAaTh U OOBSICHATH CMBICTT HOSHHHOHHOfI 3aIIMCH HATYPAJIbHOT'O YMUCJIIA,
® BBITIOJIHATH BBIYMCIICHUS, B TOM 4YHCJIC C HCIIOJIB30BAHUEM IIPUCMOB
parOHAaJIbHBIX BBIqHCHCHHfI;

. BBITIOJIHATH OKPYTJICHUE PALMOHAIBHBIX YHCEIl C 3aJaHHOW TOYHOCTHIO;

. CpPaBHUBATh PAlMOHAJIBHBIE U UPPALMOHAJIBHBIE YMCIIA;

. MPEACTaBIATh pallMOHATIBHOE YUCIIO B BUJE JECATUUHON JIpo0u

. yIOpSI0YUBATh YMCIA, 3alUCAHHBIC B BHUJE OOBIKHOBEHHOW U JIECATUYHOU
1poowH;

. HaxoauTh HOJ] u1 HOK uucen u nucnosib30BaTh UX MpU PEIICHUU 3a7a4.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUHU JPYTUX NMPeIMETOB:

. NPUMEHATh TpaBWia MNPUOIMKEHHBIX  BBIYHUCICHUM TIPU  PEIICHUHU
MPaKTUYECKUX 3aJ1a4 U PEIICHUU 33J1ad IPYTUX YUYeOHBIX MPEIMETOB;

. BBIMIOJHSATG ~ CPAaBHEHHE  PE3YJIbTaTOB  BBIUUCIECHUW TpPU  pEHICHUU
PAKTUYECKUX 3a7a4, B TOM YHCIIE TPUOINIKEHHBIX BEIYUCIICHUI;

. COCTaBIIATh W  OILICHUBaTh YHCJOBBIE BBIPAKEHUS TMPU  PEIICHUH
NPAKTUYECKUX 33724 U 33/1a4 U3 IPYTUX YYECOHBIX MPEIMETOB;

. 3aMKMChIBATh W OKPYIJIATh YHUCJIOBBIE 3HAYEHUS peaJbHBIX BEIUYHUH C
UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS.

ToxaecTBeHHBIE Pe00pa3oBaHNS

. OnepupoBaTh MOHATUSIMH CTETICHH C HATYpaJbHBIM MOKa3aTelieM, CTETICHHU C
IEJIBIM OTPULIATEIBHBIM ITOKa3aTeJIeM;

. BBITIOJHATH TIPE0OPA30BAHUS IENIBIX BBHIPAXKECHUI: JCHCTBUS C OJHOUYICHAMU
(crokeHue, BbIYMTAHUE, YMHOXKEHHE), ACHCTBUS C MHOTOUYIECHAMH (CJIOKEHHE,
BBIUMTAaHUE, YMHOKECHUE);

. BBITIONHSATH PA3JI0KEHNE MHOTOUJICHOB HA MHOKHUTEIH OJHHUM U3 CIIOCOOOB:
BBIHECEHHE 3a CKOOKY, TPYNIUPOBKA, HCIOJIb30BaHHE (POPMYIN COKPAIIEHHOTO

YMHOKCHMUS;

. BBIJICIIATh KBAAPAT CYMMBI U Pa3HOCTH OJIHOYJICHOB;

. pacKIaabpIBaTh HA MHOKUTEIN KBAJIPATHBIM TPEXUJICH;

. BBITIONHATH TTPEOOpa30BaHUs BBIPAKECHHH, COJEPIKANTUX CTEIICHH C EJIBIMU

OTPULIATEILHBIMU MOKa3aTEISIMU, IEPEXOJUTH OT 3alIUCH B BUJI€ CTEIICHU C LIEJIbIM
OTPHUILIATENILHBIM TIOKA3aTeJIEM K 3allUCH B BUJE APOOU;

. BBIMIOJIHAT, ~ IIpeoOpa3oBaHus  JpOOHO-pAllMOHANIBHBIX  BBIPAXKECHUN:
COKpamlieHue JApoOei, mnpuBeieHue anaredOpanueckux Jpobet Kk  obmiemy
3HAMEHATEN0, CJIOKEHHUE, YMHOXKEHHE, JeJIeHHEe anreOpanyeckux ApooeH,



BO3BEJICHUE aNre0panyeckol ApoOM B HATYPAIbHYIO U LEIYI0 OTPULATEIbHYIO

CTEIICHB;
. BBITNIOJHATH TPeoOpa30BaHus BbIPAXKEHU, COAEpKaMX KBAPATHBIE KOPHH;
. BBIACJIATh KBagpaT CyYMMbl WM Pa3HOCTH JIByWI€HAa B BBIPAXKEHUAX,

cozep KalMX KBaJpaTHbIC KOPHU;

. BBITNOJHATH MTPeoOpa30BaHus BbIpAKEHUH, COAEPIKALUX MOTYJIb.

B noBcexHeBHOM KM3HU U NIPH U3YYEHHH APYTUX NPEAMETOB:

. BBIMOJHATh NPEeoOpa3oBaHusl M JEHUCTBUS C YMCIAMHU, 3alMCAHHBIMU B
CTaHJIAPTHOM BHU/IE,;

. BBIMOJHATE NMPeoOpa3oBaHMs alreOpanyecKuX BBIPAXKEHUH NpU peuieHuu
3a/1ay APYTrux yuyeOHBIX IPEIMETOB.

YpaBHeHUsS ¥ HEPABEHCTBA

. OnepupoBaTh MOHATUSIMHU: YpaBHEHHUE, HEPABEHCTBO, KOPEHb YpPABHEHWS,
pelleHre HEepPaBeHCTBA, PABHOCWIbHBIE ypaBHEHHS, OOJAcTh OMpeaeiIeHUs
ypaBHEHHsI (HEPABEHCTBA, CUCTEMbl YPABHEHUI WIJIM HEPABEHCTB);

. pelarh JUHEMHBIE YPaBHEHUS W YPaBHEHMS, CBOAMMBIE K JIMHEHHBIM C
IIOMOIIIbIO TOXK/IECTBEHHBIX NPe0Opa30BaHuUM;

. pemaTh KBaJpaTHbIE YPaBHEHHS U YPAaBHEHUS, CBOJAUMBIE K KBaJAPATHBIM C
MIOMOIIBIO TOXKIECTBEHHBIX IPEOOPA30BAHUN;

. pemarb IpoOHO-IMHEWHbIE YPAaBHEHHUS;

. pemaTh NpoCcTeNIINE UPPALMOHANIBHBIE YPABHEHUS BUIA , |

. pelaTh ypaBHEHUS BUAA ;

. pemiatb ypaBHEHHs CIOCOOOM pAa3jOKEHUS HAa MHOXUTEIU U 3aMEHBI
IIEPEMEHHOM;

. UCIIONIb30BaTh METOJ] HMHTEPBAJOB JUIsl pEIICHHS LEIbIX U JAPOOHO-

pPaduOHAJIBHBIX HCPABCHCTB,

. pelaTh JIMHEWHbBIE YPABHEHHS U HEPABEHCTBA C IIapaMETPaAMU;

. pelIaTh HECTIOKHbIE KBAIPATHBIE YPABHEHUS C IAPAaMETPOM,;

. pelIaTh HECI0KHbIE CUCTEMBI JIMHEMHBIX YPAaBHEHHM C ITapaMeTPaMu;
. pelIaTh HECI0KHbIE YPABHEHHUS B LIEJIBIX YUCIIAX.

B noBceqHEeBHOM KU3HHU U NPU U3YYEHHH APYTUX NMPEAMETOB:

. COCTaBJISITh M PEIIaTh JUHECWHBIE W KBAJAPATHbIE YPABHCHUS, YPABHECHUS, K
HUAM CBOJAIIUECA, CUCTEMbl JMHECUHBIX ypPaBHEHUM, HEPABEHCTB NPU PEIICHUU
3a/1a4 IPyrux y4eOHbIX IPEAMETOB;

. BBIMIOJIHSITH  OLICHKY MpPaBAoONoAo0us pe3yJbTaToB, IMOJIy4aeMbIX MIpHU
PEILICHUY JIMHENHBIX U KBAJPATHBIX YPABHEHUN U CHUCTEM JIMHEWHBIX YPABHEHUH U
HEPABEHCTB IPU PEIICHUU 33/1a4 JPYTUX y4eOHbIX NPEIMETOB,;



. BbIOMpATh COOTBETCTBYIOIIME YpPAaBHEHHS, HEPABEHCTBA WM HUX CHUCTEMBI
JUISL COCTABJICHUSI MATEMAaTHUYECKOM MOJENIW 3aJaHHOM pPEANIbHOW CUTyalUUd HUIIH
NPUKJIIATHOMN 3a7a4H;

. YMETh HWHTEPIPETUPOBATH IMOJYYEHHBI TpU pELICHUHU YpaBHEHUS,
HEPaBEHCTBA WJIA CUCTEMBI PE3YJIbTAT B KOHTEKCTE 3aJaHHOM pEAIbHOW CUTYyalluH
VI NIPUKIIAHON 3a7a4H.

DyHKUUH

. OnepupoBaTh MNOHATUSMU: (DYHKIIMOHAJIbHAS 3aBUCUMOCTh, (YHKIUS,
rpaduk QyHKIUHU, cocoObl 3aaHus (PYHKIMHM, apryMEHT U 3HaYeHUe (PYHKIUH,
0o0NacTh OmpeAeNieHuss M MHOXECTBO 3HayeHUM GYHKUMHU, HYIH (DYHKIHH,
IPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEYETHOCTh
byHKIMY;

. CTpouTh TpaduKku JUHEHHOM, KBaApaTHUYHOM (GYHKIMHI, OoOpaTHOM
IPOMOPLHUOHATIBHOCTH, (PYHKIIUYU BUAA: , ,, ;

. HA TpUMepe KBaJApPaTUYHOW (YHKIMH, HCIOIB30BATh MPeoOpa30OBaHUS
rpaduka pynkuun y=f(x) mis noctpoenus rpadhukoB pyHKIUN ;

. COCTaBJIAITh ypPAaBHEHMsI MPSAMOM IO 3aJaHHBIM YCJIOBHUAM: NPOXOISAIIEH
gyepe3 JBe TOUKH € 33JaHHBIMM KOOpAMHATAaMU, IPOXOASIIEH Yepe3 NaHHYIO TOUKY
Y MapajuieIbHON JaHHOM MPSIMON;

. UcclieIoBaTh (YHKIUIO IO €€ TrpaduKy;

. HaXOAUTh MHOXXECTBO 3HAYEHUM, HYJIH, NPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTH KBaJpaTUYHOMN (PYHKLINH;

. ONEepUpOBaTh  MNOHATHUAMU:  TIOCIEJOBATEIBHOCTh,  apUpMeTHUecKas
IIPOIPECCHsI, TEOMETPUUYECKAS] IPOTPECCHUS;

. pelaTh 3a7a4n Ha apu(METUUECKYIO0 U TEOMETPUUYECKYIO IIPOTPECCHIO.

B noBceqHEeBHOI »KM3HU U IPH M3YYEHHUH JAPYTUX NPEAMETOB:

. WIUIIOCTPUPOBATh C TMOMOIIBI0 Tpaduka peadbHYI0 3aBUCHUMOCTb WIH
IPOLIECC IO UX XapaKTEPUCTHUKAM;

. UCMOJIb30BaTh CBOMCTBA U TIpaduK KBaJApaTHUYHON (DYHKUMU NpPU pEUICHUU
3a/1a4 U3 ApYrux y4eOHbIX IPEAMETOB.

TexcroBbIe 32124

. PemaTte mpocTele M CIIOXKHBIE 3aJaud pa3HbIX THIIOB, a TaKXKE 3aJadu
NOBBIIIEHHOMN TPYAHOCTH;

. UCIIOJIb30BaTh pPa3Hble KPATKUE 3aIIMCH KAaK MOJIEIN TEKCTOB CIOXHBIX 3a/1a4
JUTSl IOCTPOEHHUS IIOMCKOBOM CXEMBI U PELLICHU 3a/ad4;

. pasznuyarh MOJENb TEKCTa MU MOJENb PEIICHUs 3aJaul, KOHCTPYHPOBAaTh K
OJIHOM MOJIENIM PEILECHUS HECIIOKHOM 3a/1a4M pa3Hble MOJAEIIN TEKCTa 3a/1a4u;

. 3HaTh U MPUMEHSATh 00a crocoba MoMCKa peleHust 3a1ad (0T TpeOoBaHUs K
YCJIOBHUIO U OT YCJIOBUS K TPEOOBAHHUIO);



. MOJIEJIUPOBATh PACCYKACHUS MPU MOMCKE PELIEeHUs 3a]1a4 C MOMOIIbIO Tpad-

CXEMBI;
. BBIACIISITh ATAIbl PEIICHUS 33/1a4U U COAEP/KAHUE KaK0TO ITaIa;
. YMETh BBIOMpATh ONTUMAJbHBIM METOJ PEHICHHs 3aJadyd W OCO3HaBaTh

BBIOOP METO/a, paccMaTpUBaTh Pa3iIM4HbIE METOJbI, HAXOJUTh Pa3HbIE PELICHUS
3a/1a4M, €CJIA BO3MOXKHO;

. AHAJM3HUPOBATh 3aTPYAHEHUS [IPU PELICHUU 3a/1a4;

. BBIMOJHATH  pa3fiMyHble  MpeoOpa3oBaHUsl  MPEAJIOKEHHOW  3a7adu,
KOHCTPYHPOBATh HOBBIE 33/1a4U U3 JJAHHOM, B TOM YHCII€ OOPATHBIE;

. UHTEPIPETUPOBATh BBIYMCIUTEIBHBIE PE3YIBTAThl B 3ajJade, HCCIEIO0BATH
MOJIyYEHHOE PEIICHUE 3a/1a4u;

. AHAJM3HPOBATh BCEBO3MOXKHBIE CUTYallUM B3aMMHOTO PACIOJIOKEHHUS JBYX
00BEKTOB U U3MEHEHUE UX XapaKTEPUCTHK MPU COBMECTHOM JIBHXKEHHUH (CKOPOCT,
BpeMsi, PAacCTOSIHUE) MpPU PEIICHUM 3a/Ja4 Ha JABW)KEHHE JIByX OOBEKTOB Kak B
OJIHOM, TaK ¥ B MPOTUBOIIOJIOKHBIX HAIIPABJICHUSAX;

® HCCJICAOBATL BCCBO3MOKHBIC CUTYyallUU IIPpU PCHICHWUHN 3a/la4 Ha ABHUIKCHHC
I10 PCKEC, paCCMATPUBATL PA3HBIC CUCTEMBI OTCUCTA,
° peuiaTb p33H006p33HLIC 3aJadu «Ha 4aCTH»,
° peuiaTtb U 000CHOBBIBATEH CBOE PCUICHUC 3a1a4 (BLII[CJI}ITL MAaTCMAaTUYICCKYTIO

OCHOBY) Ha HaxXOXJEHHWE 4YacTH 4YHCJIAa W 4YUCIa IO €ro 4YacTh Ha OCHOBE
KOHKPETHOTO CMBICIIa JpOo0u;

. OCO3HaBaTh W  OOBACHATH MACHTHUYHOCTh 3aJlad  pPa3HbIX  THUIIOB,
CBSI3BIBAIOIINX TPHU BEIMYUHBI (HA pabOTy, HA TIOKYIKH, HA JBUKEHUE), BHIICIATH
9TU BEJIMYMHBI U OTHOLIEHHUS MEXIYy HUMH, IPUMEHATHh UX IPU PELICHUM 3a]ad,
KOHCTPYHUPOBAaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;

. BJIAJE€Th OCHOBHBIMM METOJAAMHU pEIICHHS 3aJa4 Ha CMECH, CIUIaBhHI,
KOHIICHTPAIINH;
. pemaTh 3aJayd Ha MPOLEHThl, B TOM YHCIIE, CIOXHBIE TPOUEHTHI C

000CHOBaHMEM, UCTIONB3YS Pa3HbIE CIIOCOOHI;

. pemaTh JIOTUYECKHE 3aJa4d Pa3HbIMU CIIOCOOaMH, B TOM YHUCIE, C JIByMs
0JIoKaMu U ¢ TpeMs OJIOKaMH JTAHHBIX C TIOMOIIBIO TAOJIHII;

. pemaTth 3a7ayd M0 KOMOMHATOPUKE U TEOPUHM BEPOSITHOCTEH HAa OCHOBE
UCIIOJIb30BAHUS U3YUYEHHBIX METOJ0B U OOOCHOBBIBAThH PEIICHUE;

. pelaTh HECTI0XKHbBIE 3a7]a4l IO MAaTEMATUUECKON CTATUCTHUKE;

. OBJIQICTh ~ OCHOBHBIMHU  METOJJaMH  PEIICHHS  CIOKETHBIX  3a/ay:
apudMeTHUeCcKui, anreOpanveckuii, mnepedop BapHaHTOB, TI'E€OMETPUUYECKHUIA,
rpauyecKuil, IPUMEHSATH UX B HOBBIX [0 CPABHEHHIO C U3yUYCHHBIMU CUTYAIUSX.
B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU JPYTUX MPeIMETOB:



. BBIJICJISITh MPU PEIICHUM 3aJ1a4 XapaKTePUCTUKU paccMaTpUBaeMou B 3ajaye
CUTyallud, OTJWYHBIE OT peagbHbIX (T€, OT KOTOPBIX a0CTParupoBAIKCH),
KOHCTPYUPOBATh HOBBIE CUTYallMUd C YUYE€TOM 3THUX XapaKTEPUCTHK, B YACTHOCTH,
IIPU PEIICHUH 3aJ1a4 Ha KOHIICHTPAIINH, YYUTHIBATh MNIOTHOCTDH BEIIECTBA;

. pemaTh U KOHCTPYHPOBATh 3ajlaud Ha OCHOBE PACCMOTPEHHS pealibHbIX
CUTyaIui, B KOTOPBIX HE TPEOYETCSl TOYHBIN BRIUUCIUTEIIbHBIA PE3yJIbTarT;

. pemaTth 3aJayd Ha JBW)KEHUE IO PEKe, paccMaTpuBas pa3Hble CUCTEMBbI
oTCyYeTa.

CraTucTHKA U TEOpHs BePOSITHOCTEI

. OnepupoBaTh MOHSATUAMH: CTOJOYAThIE U KPYTOBBIC JUArPAMMBbI, TaOJIUIIbI
JAHHBIX, CpelHee apudMeThuyeckoe, MeauaHa, HauOOoJbIIee W HaUMEHBIIEE
3HA4YCHUS] BBIOOPKH, pa3Max BBIOOPKH, TUCIEPCUS] U CTAHJIAPTHOE OTKJIOHCHHUE,
cily4yaiiHasi "3BMEHYUBOCTb;

. U3BJIeKaTh HWH(OpMAaIMIO, TPEICTABICHHYIO B Ta0JMIaX, Ha JUarpaMmax,
rpadukax;

. COCTaBJISITh TAOJIUIIbI, CTPOUThH TUArpaMMbl U rpa)MKu HA OCHOBE JJAHHBIX;

. OIEepUpPOBATh MOHATHAMU: (HaKTOpHAT YMCIIA, TIEPECTAHOBKU W COUYETAHUS,
TpeyronbHUK Ilackans;

. NPUMEHSTH IPABUIIO IPOU3BEACHUS IPU PEUICHUU KOMOMHATOPHBIX 3a/1ay;

. OTICPUPOBATh  TOHATUSMH: CIIYYalHBIH  OMBIT, CIyYallHBIM  BBIOOD,

UCIIBITAHUE, OJJIEMEHTapHOE Ciy4ailHoe coObITHEe (MCXOJ), KJIACCHYECKOe
OTIpEJICIICHHE BEPOATHOCTU CIYyYaWHOTO COOBITHSA, OIEpaluy Haj CIy4ailHbIMH

COOBITHSMH;
. IPEJICTaBIATh HH(DOPMAITUIO C TOMOIIBIO KPYroB Dijepa;
. peliath 3aJayd Ha BBIYMCICHUE BEPOSTHOCTH C IOJCYCTOM KOJIMYECTBA

BapUAHTOB C MOMOLIBbI0 KOMOMHATOPUKH.

B noBceaHEeBHOM KM3HU U NIPU U3YYEHHHU APYTUX MPEeAMETOB:

. U3BIIEKaTh, WHTEPIPETUPOBATH W  MPeoOpa3oBBHIBaTh  MHGOPMAIIHIO,
NpeICTaBIeHHYI0 B Ta0iMiax, Ha [uarpammax, rpadukax, OTPaKaroIIyIO
CBOWCTBA M XapaKTEPUCTUKU PEATBHBIX ITPOLIECCOB U SBJICHUN;

. OTIPEJIENSITh CTATUCTUYECKUE XaPaKTEPUCTHKH BBIOOPOK IO TabIUIaM,
auarpaMMam, rpadukam, BBITOJTHATh CPABHEHNE B 3aBUCHMOCTHU OT IEJIM PEIICHUS
3a7a4u;

. OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SIBIICHU.

Hcropust MaTeMaTUKH

. XapakTepu3oBaTh BKJIAJ  BBIJAKOIIAXCS MATEMAaTHKOB B  Pa3BUTHUE
MaTeMaTUKU U UHBIX HAYYHBIX 00J1acTeil;

MeTtoabl MaTeEMaTHKHA



. Hcnons3yst M3ydeHHBIE METOJbI, MPOBOJIUTH JOKA3aTEIbCTBO, BBIMOIHATH
OIIPOBEPIKEHHUE;

. BBIOMpATh M3yUYEHHBIE METOABl M WX KOMOWHAIMM JJIi PEHICHUS
MaTEeMaTUYECKUX 3a/1a4;

. UCIIOJIb30BaTh MaTEMaTUYECKUE 3HAHUS ISl OMMCAHMS 3aKOHOMEPHOCTEN B
OKpYXalolen JeHCTBUTENbHOCTH U MMPOU3BEICHUSIX UCKYCCTBA;

. OPUMEHATh TPOCTEHIINE TPOTPaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TIPY PEIICHUN MaTeMaTHIEeCKHX 3a]1ad.

3.Coaep:xxanne yueOHOTO npeaMeTa

Auare0pa. 7 kiaacc

Ne HaunmMeHoBaHue pa3iesoB (TeM)

JpoOu ¥ NpoueHTHI.

CpaBHeHUE pallMOHANIBHBIX YKcel. ApupMeTHUecKre AeUCTBUS C pallMOHAIbHBIMU
yucnamu. CTeneHp ¢ HaTypajabHbIM Noka3zareneM. [IponenTsl. Haxoxaenue nmpouenra ot
BEJIMYUHBI, BEJIMYUHBI 110 €€ MpoLeHTy. CTaTUCTUYECKUE XapaKTePUCTUKU Ha0opa JaHHbIX:
cpeaHee apupMeTHYECKOe, MelnaHa, HauOoJIblllee M HaUMEHblIIee 3HaUeHUs, pa3Max.

IIpsimasi u oOpaTHAsi MPONMOPUMOHAIBLHOCTD.

3aBUCHUMOCTH MEXy BeanunHaMu. [IpencraBienne 3aBUCUMOCTH MEXKy BETHUNHAMU B
Buzie hopmyin. [IponopruonansHas 1 06paTHO MPOMOPLUOHANIbHAS 3aBUCUMOCTH.
[Iponopuus. Pemenre TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO Tponopuuid. [IponopunonansHoe
JIeJICHUE.

BBenenue B ajnreopy.

BbykBeHHble BbIpaXeHUsI (BBIPAKEHHS C IEPEMEHHBIMU). 3aKOHbBI apu(PMeETHYECKIX
JEHCTBUI: TIEPEMECTUTEIILHBIN, COUeTaTEbHBIN, pacpeaenuTenbubiid. [IpeoOpazoBanue
OYKBEHHBIX BBIPQKEHUH HA OCHOBE CBOMCTB apH(METHUECKUX NeHCTBUI. PackpbiTie
cko6ok. [IpuBeeHre noJ0OHBIX ClaraeMbIX

YpaBHeHusi. AnreOpandecKuii crioco0 penieHus 3a1ad. Y paBHEHHUE ¢ OJHOU MTePEMEHHOM.
Kopens ypaBHenus. Pemenne ypaBHeHuil. Perienne TeKCTOBBIX 3a/1a4 anreOpanyecKum
CHocoO0OM.

Koopaunatsl u rpaduku.Koopnunataas npsmas. M3o0paxkeHue uncen TOUYKaMu
KOOpAMHATHOU npsiMoi. YucoBbie MPpOMEXyYTKU. PaccTosHne Mex 1y TOUKaMu
KOOPAMHATHOM MPsAMON. MHOKECTBO TOUEK Ha KOOpAMHATHOM TuiockocTu. I'paduku. Emé
HECKOJIbKO BaKHBIX TpadukoB. [Ipumepsl rpadukoB 3aBUCUMOCTEN, OTPaXKAIOIINX
peaJbHbIE MPOLIECCHI.

CBoiicTBa CTENEeHN ¢ HATYPaJIbHBIM NOKa3aTeseM.l[ponsBeneHne u 4acTHOE CTETIEHEN.
CreneHb cTeneHu, Npou3BeeHus 1 1poou. Pemenne KoMOMHATOPHBIX 3aj1a4 epedopom
BapuaHToB. KomMOuHaTopHoe mpaBuio ymHoxkeHus. IlepectaHoBKU U akTopHal.

MHoroujeHbl.

Opnouiiensl 1 MHOTOWIEHBI. CTereHb MHOrowjieHa. CioskeHre U BEIYUTaHue
MHOTOUYJICHOB. YMHOKEHHE OJHOUYJICHA Ha MHOTOYJIEH. Y MHOKEHHE MHOTOYJICHA Ha
MHOTro4IeH.. @opMysbl COKPAIEHHOTO YMHOKEHUS: KBAIpaT CYMMBI U KBAJIpaT Pa3HOCTH.
Pemenmne TeKCTOBBIX 33724 alreOpandeckKuM CrocoooM.

Paszio:keHne MHOro4jieHa Ha MHOKMTeJIHM. BeiHeceHne 061_[[61“0 MHOJKHTEIS 32 CKOOKH.
Paznoxxenne MHOrouwieHoB Ha MHOKHTEIH. Croco0 TPYIIIUPOBKH. (I)OpMyJIa Pa3HOCTH




KkBaipaToB. GOpMyIIBI PA3HOCTH U CyMMEBI KyOOB. Pa3znokeHne MHOTOWICHa HA MHOKUTEIN
C MPUMEHEHUEM HECKOJIbKUX CIIOCO0O0B. PelieHne ypaBHEHU ¢ IOMOIIIBIO Pa3IoKeHUs Ha
MHOXUTeNH. Pellienne TeKCTOBBIX 3aa4u alire0pandeckuM crnocobom

YacToTa 1 BEpOATHOCTD.

[TonsiTHE O CilyyaliHOM ONBITE U CllydailHOM coObITHH. YacToTa ciy4aiiHOro COOBITHS.
CraTucTuueckuii MoAX0 1 K NOHITHIO BEPOSITHOCTU. BeposTHOCTH IPOTUBOIIOIOKHBIX
COOBITHH.

Auaredpa. 8 kiacc

HaumeHnoBaHue pa3aesioB (Tem)

Auredpanueckue 1poou. Anredpandeckas qpoos. Cokparnienue apooeit. JlercTBus ¢
anreOpanvdecKuMu IpoOsMH.

[IpeobOpazoBaHue BeIpaKEHUMN, CoepKaIIuX anreopanyeckue apoodu. CTeneHsb C MelbiM
nokazaresniemM. CBOMCTBA CTENEHU C LIEJIBIM MTOKa3aresieM. Pelenne ypaBHEHU U 3aa4.

KBaapaTHble KOpHH.
3amaya 0 HaXO0XKJACHUHU CTOPOHBI KBajapaTta. ppammnonansubie uncna. Teopema I[Tudaropa.

KBanpartueliii kopeHs (apudmerndeckuii moaxon). ['paduk 3aBucumoctu Yy = JX . Ceoiictea

KBajpaTHbIX KopHe#. [IpeoOpa3oBaHue BbIpaskeHUH, coAepKaIIUX KBapaTHbIE KOPHHU.
KyOuueckuii KopeHb

KBagpaTHble ypaBHeHUs.

Kakue ypaBHeHHHM s Ha3bIBaIOT KBaApaTHbIMU. DopMyia KOpHEH KBaApaTHOTO YpaBHEHHUSI.
Bropas ¢opmyna kopHeit kBagpaTHOTO yYpaBHeHUs. Pemenue 3agau. Hemosnbie
KBajpaTHble ypaBHeHUs. Teopema Buera. Paznoxenue kBagpaTHoro TpéxuiieHa Ha
MHOKHUTEJIH.

Cucrembl ypaBHeHuii. JIuneitHoe ypaBHeHHe ¢ IByMs NepeMeHHbIMU. [ paduk nuHeiRHOTo
ypaBHEHUS C ABYMS IEPEMEHHBIMU. Y paBHEHUE MpsiMoii Buga y=kx+1 . Cuctemsl
ypaBHeHuiito Pelenue cucreM ypaBHeHHH criocoOom crokeHus. Pemenue cucrem
ypaBHEHUH cIOCOOOM TOJICTAaHOBKH. PerieHne 3a1a4 ¢ MOMOIIBI0 CUCTEM YPaBHEHUI.
3aayu Ha KOOPJAUHATHOM MJIOCKOCTH.

®yukuuu. Urenue rpadukon. Uto Takoe pynkius. ['paduk pynkiun. CoiicTBa QyHKIIMA.
JIuneitnas QyHkums. OyHKIUA

y =E, e€ rpaduk.

Bep0ﬂTHOCTb u craTucTuka. CTaTHCTHYCCKHUE XapaKTCPpUCTUKH. Knaccrueckoe
ONpCACIICHNUEC BCPOATHOCTH. CnoxHbie SKCIICPUMCHTEIL.




Aureopa. 9 kiace

HaunmeHoBaHnue pa3iesnoB (TeM)

HepaBenctBa. JleiicTBUTEIbHBIC YKCIIA KAaK OECKOHEYHBIC IECATUYHBIE APOOH.
UucnoBbie HEpaBEHCTBA U UX CBOMCTBA. J[0Ka3aTEIbCTBO YMCIOBBIX U alreOpandecKux
HEpaBEHCTB. JINHEHHbIE HEPABEHCTBA C OJJHOM MTEPEMEHHOMN U UX CUCTEMBI. TOYHOCTH
MPUOIVHKCHHSI, OTHOCUTEIIbHAS TOYHOCTb.

KBaaparuunas ¢pynkuus. Oyukius y = ax2 + bx + ¢ u ee rpaduk. CoiicTBa
KBaJIpaTUYHOMN (YHKLMHU: BO3pacTaHHe U yObIBAHHUE, COXpPAHEHUE 3HAKa Ha
MIPOMEXYTKe, HanoboJbIIee (HauMeHbllee) 3HaueHue. Pelienne HepaBeHCTB BTOPO
CTENIEHU C OJTHOW NTEPEMEHHOM.

YpaBHeHus U CHCTeMbl ypaBHEeHUI. PanmonanbHble BeIpakeHUs. JlonmycTrmMblie
3HAYEHUS IEPEMEHHBIX, BXOJSIIUX B anreOpanyeckue BolpaxeHus. ToXIecTBO,
JI0Ka3aTeNIbCTBO TOXKAECTB. Perenue neiasix U JpoOHbIX ypaBHEHUH C OJJHOU
nepeMeHHOM. [IpumMepbl penieHrs HeTMHEHHBIX CUCTEM YPaBHEHUH C IBYMSI
nepeMeHHbIMU. Pelienne TekcToBbIX 3a1ad. ['paduueckas nHTepnperanus pemeHus
YpPaBHEHUN U CUCTEM YPaBHEHMI

Apu¢pmernyeckasi U reoMeTpuyeckue nporpeccuu. Apupmerndeckas u
reomMeTpuueckas nporpeccu. @opmyisl n — ro 4WieHa 1 CyMMBI N YJIEHOB
apudmernyeckoil 1 reomerpuueckoi nporpeccuid. IlpocTeie u cll0KHbBIE MPOLIEHTHI.

CraTucTnyeckue ucciaenopanus.l eHepanbHasi COBOKYITHOCTh M BBIOOPKA.
PanxupoBanne nanuwix. [lomuron yactor. MaTepBanbublii psia. ['ucrorpamma.
Bri6opouHnas aucnepcusi, cpeiHee KBaJJpaTUYHOE OTKIOHEHHUE.

4. TemaTnuyeckoe IMJIAHUPOBAHUE Y4eOHOr0o MaTepuasa

Auareopa 7 kiaacc

Ha3zanue tembl KonunuectBo wacoB | KomnuectBo k/p
Ha U3Yy4YECHUE

JIpoOHU U MPOIIEHTHI 2 ( 1-BxomHas)
16

[Ipsimast u oOpaTHas 1
MIPOTIOPIUOHATBHOCTD 10

Beenenue B anredpy 1
11

YpaBHeHus 1
13

ol WD

Koopaunarsl u rpaduku 2(1-3a1l
14 TIOJTyTroJue)

»

CBoiicTBa CTETICHH C HATYPATbHBIM 1
noxaszaTreieM 12

MHoOro4aeHsl 2
20

Pasinoxenne MHOro4ieHa Ha 1
MHOKHUATEIN 21




9 YacTtoTa 1 BEpOSATHOCTh 1
10
10 | IMosropenue 1
9
Hroro: 13
136
Aure0pa 8 kiacc
Ne | HazBaHue Tembl KonunuectBo yacoB | KonnuectBo k/p
Ha U3y4YECHUE
1 AnreGpanueckue 1podu 2 (1-BxomHast)
20
2 KBagparusle kopHU 1
15
3 KBanpaTHbie ypaBHEHHS 2 (1-3a 1
19 MIOJIYTOJIUE)
4 Cucremsl ypaBHEHUI 1
20
5 OyHKINU 1
14
6 BeposiTHOCTh 1 cTaTuCTHKA 1
9
7 [ToBTOopenne 1(utorosas)
5
HToro: 9
102
Auare0pa. 9 kiaacc
No | Ha3BaHue TeMbl KomnyectBo wacoB | KomnuectBo k/p
Ha U3YYECHHE
1 Hepasencrsa 2 ( 1-BxomHas)
18
2 KBanparnunas GyHkuus 1
19
3 YpaBHEHHS U CUCTEMBI ypaBHEHUN 2(1-3al
26 TIOJIYTOJIUE)
4 Apudmernueckasu TeOMETPUIECKHE 1
IpOrpeccuun 18
5 CraTtucTudeckue uccie10BaHus 1
9
6 [oBTOpEHHE 1(uTorosas)
12
Hroro: 8

102







