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Pabouas nmporpamma no maremaruke ais 10-11 kmaccoB paccuutana Ha 2020-2022 yuebHble
rojia u papaboTaHa Ha OCHOBE:

1) ®denpepanbHOrO0 TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIApTa CPEIHEro OO0IIero
0o0pa3oBaHMs, YTBEPXKICHHOTO MPHKa30oM MUHUCTEPCTBA O00pa3oBaHUsS W HAyKH
Poccuiickoit ®@enepanuu ot 17.12.2012 Ne413 (¢ M3MEHEHMSIMM M JIONOJIHEHUSIMH OT
29.12.2014 rona, ot 31 nexabps 2015 roxa, 29 urons 2017 roxa);

2) OCHOBHOI 00pa30BaTENBHON MPOrpaMMbI CPEIHEro o0mEero o0pa3oBaHUs MBOY
«Ixamnbekass COUNel» yrBepxxaénubiii npuka3zoM mkoJibl Ne148 ot 08.08.2020;

3) yueoHnoro mwiana MBOY «/Ixxamunbckas COLL Nely, yrBepxaenHoro npukazom Ne205 ot
17.08.2020 r.

PaGouasi mporpamma o0ecneyeHa COOTBETCTBYIOUIMM NporpaMMe Y4eOHO-MeTOAMYECKUM

KOMILIEKCOM:

1. AT .Mopakosuu. MaremaTrka: anrebpa ¥ Hadajga MareMaTHYecKoro anaimsa, 10. YueOHuUK
IUisi  00I1e00pa3oBaTeNbHBIX OpraHu3anuii(6a3oBelii U NPOPUIBHBIN ypoBeHb).B 2 w..
Muemo3suna, 2020.

2. A.I''MopakoBud. MaTemaTuka: ajareOpa W Havaja MareMaTHYecKoro aHanusa, 11. YueOHuK
Ui 00mieoOpa3oBaTeNbHBIX OpraHu3anuii(0a3oBelii u  NpodUiIbHBIA ypoBeHb).B 2 4.
Muemo3zuHna, 2021.

3. Maremaruka: anrebpa ¥ Havalia MaTeMaTHYeCcKoro aHamusa, reomerpus.leomerpus.10-11
KJIAacChl: Y4eOHUK MJisi 00IIeo0pa3oBaTeNbHBIX OpraHU3anuili: 0a30BbId U MPOQPHIBHBIN
ypoBuu.JI.C.Atanacsu u np.-M.:IIpocBemenne,2020

Onucanue MecTa y4eOHOI0 IpeMeTa, Kypca B y4eOHOM ILIaHe.

CornacHo ¢enepaibHOMy 0a3uCHOMY y4eOHOMY IUIaHy AJisi 00pa30BaTENIbHBIX YUPEKICHUHI
Poccuiickoit @enepanuu pabouas mporpamma paccuuTaHa Ha 414 yacoB u3 pacuera 6 4acoB B
Henemo.[Ipenmer n3ydaercs Ha npopunbHOM ypoBHe. B pabGoueit mporpamme npeaycmoTpeHo 16
KOHTPOJIbHBIX padoT.

10 xnacc:35 yueOHbIX Hepenb, 210 yaca 3a rox
11 xnacc:34 yueOHbIX Henenb , 204 yaca 3a roj

Heasimu peanu3zanum y4yeOHOro mpeamera «MaremaTuka» Ha Yyriay0JeHHOM YpPOBHe
cpeaHero o0uero 00pa3oBaHus SIBJISIOTCH:

1)bopmupoBaHre TpEACTaBICHUI O MareMaTWKe, KaK YyHHUBEPCAJIbHOM sI3bIKa HAYKH,
CPEJICTBE;

2)MOJICIIUPOBAHUSL SIBJICHUH W TIPOLIECCOB, 00 HICSIX M METOJaX MAaTeMaTHKH; pa3BUTHE
JIOTUYECKOTO MBIIIJICHHS], IPOCTPAHCTBEHHOT'O BOOOPAKEHUS, AT OPUTMHUECKOI;

3) KyJabTYpbl, KpUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM ISl OOYUYCHHS B BBICIICH
IIKOJIE 1O COOTBETCTBYIOIIEH CHENHATbHOCTU, B OyAyIed mpodecCHOHANBLHOW AESTeTbHOCTH;
OBJIAACHUC MAaTCMATUUYCCKUMU 3HAHUAMU U YMCHUAMU, H€06XO}II/IMBIMI/I B HOBCG}IHGBHOfI KHU3HU,

4) nns W3yYeHUs MIKOJBHBIX €CTECTBEHHOHAYYHBIX JMCIUIUIMH Ha 0a30BOM YPOBHE, LIS
MOJTydeHUs1 00pa30oBaHus B 001acTsIX, HE TPEOYIOMUX YrayOJIeHHON MaTeMaTHIYeCKOW MOATOTOBKY;
BOCIIUTAHHE CPEJICTBAMU MAaTEeMATHUKH KYJIbTYPhl TUYHOCTH: OTHOIIIEHUS K MaTeMaTHUKe KaK 4acTH;

5) oO0IieyenoBeYeCKOl KyJIbTyphl: 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMaTHKH,
HBOJIIOIMEH MATEeMATHYECKUX WJIeH, MOHWMAHUS 3HAYMMOCTH MAaTeMaTHUKU IJisi OOIIECTBEHHOTO
nporpecca.

3agauamu peanusanuu yyeOHOro mpeamera «MaremaTnka» Ha yrjy0JeHHOM YpPOBHe
cpeHero oouero o0pa3oBaHus sIBJISIIOTCS:

l)CI/ICTeMaTI/IBI/IPOBaTI: CBCACHUSA O YUCIIaX; U3YUYUTH HOBLIC BUIABI YHCJIOBBIX BBIpa)I(eHI/Iﬁ u
(opmyu;

2) COBEpUICHCTBOBATh MPAKTUYECKUE HABBIKM M BBIYUCIUTEIBHYIO KYJIBTYPY, PACIIUPUTH U
COBEPIIICHCTBOBATh aJreOpanyeckuii ammapar, CcHOPMUPOBAHHBIM B OCHOBHOH IIIKOJIE W €ro
MNPUMCHCHHUC K PCIICHUIO MATCMATUYCCKUX U HCMATCMATHYCCKUX 3adaY;



3)pacIpUTh W CHCTEMaTH3MPOBATh OOIIME CBEACHUS O (PYHKIMSIX, MOMOJHEHUE Kiacca
U3y4aeMblX;

4)byHKIUH, WUTIOCTpAlMs MIUPOTHl NMPUMEHEHUs (DYHKIMH JUIS ONUCAHUS M W3Yy4YCHUS
peanbHBIX 3aBUCUMOCTE;

5)U3y4nTh CBOICTBA MPOCTPAHCTBEHHBIX TN, (POPMUPOBATH YMEHHS IPUMEHSTH ITOJTyYCHHBIC
3HaHUS;

6)11s1 pellieHUs MPAKTHYECKUX 3a/1a4;

7)pa3BUBaTh MPEICTABICHUS O BEPOSTHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSX B
OKpY’KaroIieM MHpE;

8)coBeplLICHCTBOBAaTh  MHTEIUICKTyalbHblE ¥  PEYEBBIC YMEHHs IyTeM OOOTraleHus
MaTEeMaTHYECKOTO A3bIKa, PA3BUTHUS JIOTHIECKOTO MBIIIUICHUS;

9)1103HaKOMUTHCS C OCHOBHBIMH UJICSIMU M METOJIaMH MaTEeMaTHYECKOT0 aHaIN3a

Ha yriny6iienHOM ypoBHe:

— Bpinycknuk Hayuutcs B 10-11-M kinaccax: [uisi yCHEIIHOIO HPOAODKEHHS 0Opa3oBaHUs IO
CIELUAIIBHOCTSAM, CBSI3aHHBIM C IPUKJIaJHBIM UCIIOJIb30BAHUEM MaTEeMAaTHKU.

— BBINYCKHUK MONY4YUT BO3MOXXHOCTH HayuuTbcss B 10-11-m knaccax: ans oOecnedeHus
BO3MOKHOCTH YCIIEHIHOTO HPOJOJDKEHHUS OOpa30BaHUs 10 CIELUUAIBHOCTSAM, CBS3aHHBIM C
OCYILIECTBICHUEM HAy4HOM M MCCIIEJOBATEIbCKON JEATEIbHOCTH B 00JAaCTH MaTeMaTHKU U
CMEXHBIX HayK.

[Ipy wu3ydyeHun MareMaTUKH Ha YIIyOJEHHOM YpOHE MpeIbsBISAIOTCA TpeOOBaHUS,
COOTBETCTBYIOLIME HANPABICHUIO «MaTeMaTHKa JJsl IPO(pECCUOHATILHON EeSITETbHOCTHY; BMECTE C
TEM BBITYCKHHK ITOJIy4aeT BO3MOXKHOCTh U3YUUTh MaTEMAaTUKY Ha ropas3io 0osiee BBICOKOM YPOBHE,
4TO co37acT GYHIAMEHT /sl JaJIbHEHIIEro Cepbe3HOro U3y4eHHsl MaTEMaTUKHU B BY3e€.

Iein kypcea:

-bopMHpOBaHUE TIPEACTABICHUM 00 HIEIX M METOJaX MaTeMaTUKH; O MAaTeMaTHKE Kak
YHHUBEPCAIBHOM S3bIKE HAYKH, CPEICTBE MOJIEIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

-OBJIaACHHUC MAaTCMAaTUYCCKVMH 3HAHHUAMHW W YMCHHAMU, H€O6XOJII/IMI:IMI/I AJid U3Yy4YCHUA
IIKOJIbHBIX €CTECTBEHHO - HAYYHbIX JUCLUIUINH, I IPOAOIDKEHHUs 00pa3oBaHus ;

-pa3BUTHE JIOTUYECKOTO MBIIUICHUS, AITOPUTMHUYECKON KYJIbTYpBl, IPOCTPAHCTBEHHOIO
BOOOpaXEHUs, MATEMaTUYECKOI'0 MBIIIJIEHUS U UHTYUIIUHU, TBOPUYECKHX CIIOCOOHOCTEH Ha YpOBHE,
HEOO0XOAUMOM Il NPOJOJKEHUS] 00pa30BaHuUs;

-BOCIIUTAHUE CPEICTBAMU MAaTEMAaTHKU KYJIbTYpbl JMYHOCTH: 3HAKOMCTBO C HCTOpUEN
PasBUTHUA MAaTEMAaTUKH, IOHWUMAaHUA 3HAYUMOCTU MAaTEMAaTUKH JJI 06HI€CTBCHHOFO mporpecca.

3agayu Kypca:

- q)OpMI/IPOBaTI) NpEaACTaBICHUA (6] YU CJIOBBIX MHOXECTBAX, COBCPUICHCTBOBATH
BBIYHCIIUTEIbHBIE HABBIKU;

-pa3BUBaTh TEXHUKY ajlreOpandeckux MpeoOpa3oBaHUM, pellleHHWEe YpaBHEHHM, HEpaBEHCTB,
CHUCTEM;

- CCTEMaTU3UpPOBaTh U PACIIUPSTH CBEACHUS O (PYHKIHMAX; COBEPIIEHCTBOBATH IpapuiecKue
yMeHus; (GOpMHUpPOBAaTh YMEHHs pellaTb reoMeTpudeckue, (u3ndeckue U Jpyrue MNpHUKIIaTHbIe
3ajauuy;

- pacIIUpsTh CHCTEMY CBEJIEHHH O CBOMCTBAaX IJIOCKUX (UTYp, CUCTEMAaTHUECKH H3ydaTh
CBOMCTBA MMPOCTPAHCTBEHHBIX TEII;

- Ppa3BUBaThb IPEJACTABICHUS O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKpY’KaloIlleM MHpE;

- popMHupOBaTH CIOCOOHOCTH CTPOUTH U UCCIIEAOBATH MPOCTEHIIIIE MaTEMAaTHIECKHE MOICITU
IIPU PELICHUU MPUKIAIHBIX 3a/1a4 U CMEXHBIX JUCHUIUINH.

IInanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa



@enepanbHbIi  TOCYAApCTBEHHBIM  00pa3oBaTelbHBI  CTaHAApT  CpPEeJHEro  OOIIero
obpazoBanus (nanee ®I'OC COO) ycranaBnuBaeT TpeOOBaHUS K JUYHOCTHBIM, METAPEIMETHBIM
U TPEIMETHBIM pe3yJbTaTaM OCBOCHHS OOYUYaIOUIMMHCS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl
cpennero oomero oopazoanus (nanee OOIT COO) npu n3ydeHnr y4eOHBIX MPEIMETOB, BKIIOUas
yaeOHBI peaMeT «MaTeMaTHKa.

JINYHOCTHBIMHM pe3yJIbTATAMHU OCBOCHHS MPOIrPAMMBI 10 MATEMATHKE SABJIAIOTCSH

OpHEHTAIMsl OOYYalOUIMXCs Ha JIOCTMIKEHHE JIMYHOTO CYACThs, PEaTM3alMI0 MO3UTHBHBIX
KU3HEHHBIX TEPCHEKTUB, HHHUIMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTH M CIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEAEIICHNIO, CTIOCOOHOCTh CTAaBUTh LIEJIM U CTPOUTH KU3HEHHBIC TIAHBI;

TOTOBHOCTh U CIHOCOOHOCTH OOecreuuTh ce0e U CBOUM OJIM3KUM JOCTOWHYIO >KM3Hb B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOW U OTBETCTBEHHOM AEATEIbHOCTH;

FOTOBHOCTb M CHOCOOHOCTh OOYYaIOIIMXCS K OTCTAaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CHOCOOHOCTH BBIPA0ATHIBATH COOCTBEHHYIO IMO3HUIHIO IO
OTHOIICHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITUSM MPOIUIOTO M HACTOSIIEro Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TYXOBHBIX IICHHOCTEH U JOCTHXKEHUN HAIIEH CTPaHBbIL;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS K CaMOPa3BUTHUI0O M CAMOBOCIHTAHUIO B
COOTBETCTBMM C OOIEYETIOBEYECKUMH I[IEHHOCTSIMU M MJealaMM TpaKIaHCKOro o0O0ILecTBa,
MOTPEeOHOCTh B (DM3MUECKOM CAMOCOBEPIICHCTBOBAHUM, 3aHATHUAX CIOPTHBHO-030POBUTEIHHOM
JeSITENIbHOCTbIO;

NPUHITHE U pealn3alus LEeHHOCTEeH 370poBoro u OezomacHoro obpasza >KHU3HH, OepexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K COOCTBEHHOMY (PU3MUYECKOMY M TICHXOJIOTHYECKOMY
3J10POBBIO;

HETIPUATHE BPEIHBIX MIPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS aTIKOroJisi, HAPKOTHKOB.

JlmuHocTHBIE pe3ynbTaThl B cepe oTHomeHui oOyuaromuxcs Kk Poccunm kak k Popumne
(OteuectBy):

poccuiickas HMJIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHMIO POCCHUIMCKOM WJIEHTUYHOCTH B
MOJUKYJABTYPHOM COLMYME, YYBCTBO NPUYACTHOCTH K HCTOPHKO-KYJIbTYpHOH OOIIHOCTH
poccuiickoro Hapoaa u cyapr0e Poccuu, maTpuoTusM, rOTOBHOCTh K CiiyxeHHto OTedecTBy, €ro
3aIlHUTE;

YBaXXEHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH niepen PoamHoM, roplocTH 3a CBOM
Kpaii, cBOor0 PoauHy, mpolnoe ¥ Hacrosliee MHONOHAIMOHAIBHOrO Hapona Poccuu, yBaxeHue K
rocy/1lapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

(bopMHpOBaHHE YBa)KEHHsI K PYCCKOMY SI3bIKYy KaK T'OCYAApCTBEHHOMY s3bIKYy Poccuiickoit
@denepanyy, SBISAIOMIEMYCS OCHOBOW PpPOCCHUMCKOM WAEHTUYHOCTH U TJIaBHBIM (AaKTOPOM
HallMOHAIBHOT'O CaMOOIIPECIICHHUS;

BOCIIMTAaHME YBAXKEHHA K KYIbType, S3bIKaM, TpaAuLMsIM U oOObYasiM HapoOJIOB,
npoxxusaromux B Poccuiickon ®denepanuu.

JIM4HOCTHBIE pe3yNbTaThl B cpepe OTHOMIEHUH OO0ydaronmxcs K 3aKOHY, TOCYAapCTBY U K
TPaKIaHCKOMY OOIIECTBY:

IPAKJAHCTBEHHOCTh, TpaXJaHCKasg MO3ULHKS aKTUBHOTO U  OTBETCTBEHHOI'O 4JIEHA
POCCHIICKOTO OOIIECTBA, OCO3HAIONIETO CBOM KOHCTHUTYIMOHHBIE TIpaBa U OOSI3aHHOCTH,
YBaXaloIIEro 3aKOH U MPaBONOPSA0K, OCO3HAHHO MPUHUMAIOIIETO TPAJUIIMOHHBIE HAllUOHAIbHBIE
1 00IIIeueoBeYeCKue TYMaHUCTHUECKUE U JEMOKPATHYECKHE IEHHOCTH, TOTOBOTO K YYacTHIO B
00I1IeCTBEHHOM JKH3HH,

MIPU3HAHKE HEOTUY)KTa€MOCTH OCHOBHBIX TPaB U CBOOOJ YEIOBEKAa, KOTOPBIC MPUHAIJIEKAT
KOKIOMY OT pPOKICHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB U CBoOOa 0e3
HapylLIeHUs MpaB U CBOOOJ APYTUX JIML, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MpaBa U CBOOOIbI
YCJIOBCKA U I'pakAaHWHA COTJIaCHO OGH.[GHpI/I?;HaHHLIM ONpuHOUIIAM W HOpMaM MCXKIAYHAPOIAHOTO
npaBa U B cooTBeTcTBUM ¢ KoHctutymuen Poccuiickoit ®@enepanuu, mpaBoBas M MOJIUTHYECKAs
IPAaMOTHOCTb;



MHUpPOBO33pDEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BHTHS HAyKd U
OOIIIECTBEHHOM NPAKTHKH, OCHOBAaHHOE Ha JWAlore KyJIbTyp, a TakXke pa3iu4yHbx (opm
OOIECTBEHHOT0 CO3HAHMs, OCO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

UHTEPUOpH3aLUs LEHHOCTEH NIeMOKPaTHH M COLMAIBHOH COJNUIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PEryJIMPOBAaHUIO OTHOILICHHUW B TPYIIE WIM COLMAIBHON OpraHM3alyu; TOTOBHOCTh
o0y4Jaromuxcs K KOHCTPYKTUBHOMY YYaCTHIO B IPUHSTUYU PELICHUH, 3aTPAaruBaroIuX UX IpaBa U
MHTEPECHl, B TOM 4YHCJIE€ B pa3iIW4YHbIX (opmMax OOIIECTBEHHOHM CaMOOpraHH3allvy,
CaMOYTpaBJICHHsI, OOLIECTBEHHO 3HAYNMOH JIESTEIbHOCTH;

NPUBEPKEHHOCTh HJEAM WHTEpHALMOHATM3MA, JPYKObI, PaBEHCTBA, B3aWMOIIOMOIIN
HapO/I0B;

BOCIIUTAHHE YBAXUTEIBHOTO OTHOLICHHA K HAIMOHAJIBLHOMY JIOCTOMHCTBY JIIOJIEH, HX
YyBCTBaM, PEJIUTHO3HBIM YOEXKICHHSM; TOTOBHOCTh OOYYaIOMIMXCS MPOTHBOCTOSTH HACOJIOTHU
SKCTpEeMHU3Ma, HaMOHAIM3Ma, KCeHO()OOWH; KOppYyNUUHU; TUCKPUMHUHALMK 10 COLMAIBHBIM,
PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IPH3HAKaM W JPYTHM HETaTUBHBIM COIMAJIbHBIM
SIBIICHUSIM.

JIM4HOCTHBIE PE3yNBTAThI B Chepe OTHOUICHUH 00yYarONIMXCs ¢ OKPYKAIOIIUMH JFOIbMH:

HPaBCTBEHHOE CO3HAHUE U IIOBE/IEHHE Ha OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX LEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS M MOBEACHUS B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
IWaJor C JAPYTMMHU JIIOABMH, JAOCTHTaTh B HEM B3aMMOIIOHMMAHHMS, HAXOAWUTH OOIIME eI U
COTPYJHHMYATH JUIA UX JOCTHKCHHUS;

MPUHATHE TYMAHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIHHOE U JOOPOKEIATEILHOE
OTHOIIEHHE K APYTOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;

CTIIOCOOHOCTH K COTIEPEKHUBAHUIO U (HOPMUPOBAHHE MTO3UTUBHOTO OTHOIICHUS K JIOISM, B TOM
YHCIIE K JIUIAM C OTPaHMYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI 1 MHBAJIHJIAM;

Oepe’kHOe, OTBETCTBEHHOE W KOMIIETEHTHOE  OTHOIIEHHE K  (U3WYECKOMY U
NICUXOJIOTHYECKOMY ~ 3JI0pPOBBIO  JPYTHX JIIOJeH, YyMEHHME OKasblBaThb IIEPBYIO IOMOIIIb;
(dbopMHIpoBaHKE BHIPA)KEHHOW B MOBEJCHHH HPABCTBEHHOHW TMO3WIIMHU, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATEeJIbHOMY BBIOOpY /100pa, HPaBCTBEHHOTO CO3HAaHUS M IOBEJEHHS HAa OCHOBE YCBOEHUS
OOIIEYEeTIOBEYECKMX IIEHHOCTe W HPAaBCTBEHHBIX UYBCTB (YECTH, JOJTa, CHPaBEIJIMBOCTH,
MUJIOCEPANS U IPYKET00US);

pa3BUTHE KOMIIETEHIIMHA COTPYIHHYECTBA CO CBEPCTHHKAMH, NETHMH MIIQJIIETO BO3pacTa,
B3pOCIIBIMU B 00pa30BaTeNIbHOM, OOLIECTBEHHO MOJIE3HON, y4eOHO-HUCCIIe0BATENBCKOM, MTPOEKTHON
U IPYTHUX BHUJIAX JESITEIHHOCTH.

JIMuHOCTHBIE pe3yNbTaThl B Ccepe OTHOUIEHHH OO0yYaromMXCs K OKpYXarolleMy MUpY,
KHUBOU MPUPOJE, XYA0KECTBEHHON KYIbTYpE:

MHPOBO33PEHHE, COOTBETCTBYIOIICE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH, 3HAYUMOCTHU
HayKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIaJIeHUE TOCTOBEPHON HH(pOpMalmeid o
NEPEAOBBIX JOCTHKCHUAX U OTKPBITUAX MPIpOBOﬁ U OTE€UECTBECHHOU HAayKH, 3aUHTCPECOBAHHOCTL B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBA;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
MPOTSHKEHUH BCEU KU3HU;

CO3HATEIIFHOE OTHOIICHHE K HEMpPEephIBHOMY OOpa30BaHUIO KakK YCIOBHIO YCIICITHON
npodeccHOHAbHOM W OOIIECTBEHHOW JEeATENbHOCTH, OKOJOTHYeCKas KylbTypa, OepekHoe
OTHOIIECHHUS K POJIHOM 3emiie, MpupoJHbIM OoraTcTBaMm Poccuu u mupa;

MOHMUMAHHUE BIIMSHHS COIIMATBbHO-YKOHOMHUYECKUX IPOILIECCOB HA COCTOSHHE MPUPOTHOU U
COIMATILHOU CPEJIbI, OTBETCTBEHHOCTH 3a COCTOSIHHE TTPUPOJIHBIX PECYPCOB;

YMCHHA U HABBIKU PA3YMHOTI'O IMPUPOAOIIOIB30BaHNA, HCTCPIIUMOC OTHOIICHUEC K IICﬁCTBPI)IM,
MPUHOCSIIITAM BPEJT YKOJIOTHH;

MPUOOPETEHUE OMBITA KOJOTO-HAMPABICHHON AESITETLHOCTH; ICTETUYECKOE OTHOIICHUS K
MHPY, TOTOBHOCTb K 3CTETHUECKOMY O0YCTPOHUCTBY COOCTBEHHOTO OBITA.



JIM4HOCTHBIE Pe3yNbTaTHl B C)epe OTHOMICHHI OOYJAIOIIUXCS K CEMbE M POIUTENSIM, B TOM
YHUCyIe MOArOTOBKA K CEMEHHOM JKM3HH:

OTBETCTBEHHOE OTHOLIEHHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATUS LICHHOCTEU
CEeMEHHOM KU3HMU;

MOJIOKUTEITBHBIA 00pa3 ceMbH, POJUTENHCTBA (OTIIOBCTBA M MATEPUHCTBA), MHTEPHOPHU3AIHS
TPAIUITMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHOCTHBIE pe3ynabTaThl B cdepe OTHOImEeHHs oOydJaromuxcs K Tpyay, B cdepe
COLMATbHOPKOHOMHYECKUX OTHOIICHUH:

YBa)KEHHUE KO BCceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOCH COOCTBEHHOCTH,

OCO3HaHHBIN BBIOOp Oyaymiel mpodeccuu Kak MyTh W CIOco0 peanu3anvi COOCTBEHHBIX
KU3HCHHBIX TUIAHOB;

TOTOBHOCTh OOYYarOIIMXCA K TPYAOBOH TPO(ECCHOHATBLHOW JEATeIbHOCTH KaK K
BO3MOXKHOCTH  Y4acTHUsi B PCUICHUM  JIMYHBIX,  OOIICCTBEHHBIX,  T'OCYJapCTBEHHBIX,
o0IIeHAIIMOHATIFHBIX MTPOOJIEM;

NOTPEOHOCTh TPYIAUTHCS, YBAXKCHHUE K TPYAy W JIIOIAM TPyJa, TPYIOBBIM JOCTHKCHUSM,
JTOOPOCOBECTHOE, OTBETCTBCHHOE M TBOPYECKOEC OTHOIICHWE K Pa3HBIM BHUAAM TPYAOBOKH
NS TEITbHOCTH;

TOTOBHOCTh K CaMOOOCTY)XMBaHWIO, BKJIIOYas OOYYCHHE W BBHITIOJHEHHE JOMAITHUX
00s13aHHOCTEH.

JIuuHOCTHBIE pe3ysbTaThl B cdepe (QHU3UUECKOro, IMCUXOJIOTUYECKOTO, COLUUAIBHOTO H
aKaJIeMUYeCKOTo OJaromosydusi oOydaromuxcs: (hU3ndecKoe, dMOIHMOHATBHO-TICHXOJIOTHIECKOE,
COIIMANILHOE OJIaroroydne OO0YYaroIMXCs B JKU3HU 00pa30BaTEeIbHON OpraHH3allid, OIIYIICHHE
JEThMHU 0€30MaCHOCTH M IICUXOJIOTHYECKOTO KoMpopTa, HHGOPMAIIMOHHON O€30MaCHOCTH.

MeTanpeamMeTHblie pe3yabTaTbl 0CBOEHHsI OCHOBHO 00pa30BaTe/ibHOI MPOrpaMMbl
NpeacTABJICHBI TPeMsl TPYNINIaMH YHHBEPCATbHbIX Y4eOHbIX aeiictBuil (Y'Y /).

PerynsaTuBHEIC YHHBEpCAILHBIE YUCOHBIC ICHCTBUS

BhInyCcKHHUK HAy4IHUTCS:

CaMOCTOSATENILHO OMPEACNATh IEIH, 33/1aBaTh MapaMeTPbl U KPUTEPHUH, IO KOTOPHIM MOXHO
ONPENEINTh, UTO 1I€JIb IOCTUTHYTA;

OICHHBAaTh BO3MOJKHBIE IOCJIEACTBHSA JOCTHKCHHS IOCTABJICHHOM IIENM B JIEATEIILHOCTH,
COOCTBEHHOW >KM3HH U XU3HU OKPYXKAIOLIUX JIIOJIeH, OCHOBBIBASCH HAa COOOpaKEHUSX ITHKU U
MOpalu;

CTaBUTh W (QOpMyIHpOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHON JEATENBHOCTH U
KU3HCHHBIX CUTYaIIHsIX;

OILICHUBATh PECYPCHI, B TOM YHKCJIE BpEeMs U IPYrHe HeMaTepHalbHbIE PECYpPChl, HEOOXOIUMBbIE
JIUIS TOCTHIKEHUS IMOCTABJICHHOM LIENH;

BBIOMpaTh TMyTh JOCTHMIKEHHUS 1ENH, IUTAHUPOBATh pEIIEHHE I[IOCTABICHHBIX 3ajad,
ONTUMU3HPYS MaTepUATbHBIC U HEMaTEePUATbHBIC 3aTPATHI;

OpraHu30BBIBaTH I(PPEKTUBHBIA MOHCK PECYypCOB, HEOOXOMUMBIX JUISI  JOCTHKCHHS
IMOCTaBJICHHOM IICIIH;

COMOCTABIIATH MOJYYEHHBIN pe3ybTaT AEATEILHOCTH C MOCTABICHHOM 3apaHee 1EIbIO.

Ilo3HaBarenbHBIE YHUBEPCAILHBIE YUSOHBIE JEHCTBHS

BrIycKHUK HAy4UTCS:

HCKaTh U HAXOIUTh OOOOIIEHHBIE CIOCOOBI PEIICHUs 3a/lad, B TOM YHCIE, OCYIIECTBIIATH
pa3BepHYThI WH(MOPMALMOHHBIA TMOUCK ¥ CTaBUTh Ha €ro OCHOBE HOBbIe (y4eOHBIE U
TMO3HABaTEJIbHBIC) 3a/1a4H;

KPUTHUYECKH OICHUBaTh W HWHTEPIPETHPOBATh HHMOPMALUIO C Pa3HBIX IO3UIUH,
pacro3HaBaTh M GUKCHPOBATH MIPOTHBOPEUHS B MH(POPMAITMOHHBIX HCTOYHHKAX;




UCIIOJIB30BaTh Pa3iU4HbIE MOJCIBHO-CXEMAaTUYECKUE CpPEACTBA I IPEACTaBICHUS
CYIIECTBEHHBIX CBs3€H M OTHOIIEHUH, a TAKXXe IPOTUBOPEUYMIA, BBIABICHHBIX B MH(POPMALMOHHBIX
HMCTOYHMKAX;

HaXOJUTb W IPHUBOJUTb KPUTHMYECKHE APTYMEHTHl B OTHOLICHUM [EHUCTBUM U CYKICHUHU
ApYTOro,

CIIOKOIHO M Pa3yMHO OTHOCUTbCS K KPUTHYECKHUM 3aMEUaHHUSIM B OTHOLIEHUU COOCTBEHHOI'O
CYKJIEHUSI, pacCMaTPUBAaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJUTh 33 pPaMKH Y4e€OHOIro IpeIMeTa M OCYIIECTBIIATh LEIECHAIPABICHHbIH IOUCK
BO3MOXKHOCTEH JJIs1 IIMPOKOTO NEPEHOCA CPEJICTB U CIIOCOOO0B JEHCTBUS;

BBICTPAUBaTh UHAMBUAYAIBHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUThIBAs OTPAHUYEHUS CO
CTOPOHBI APYIMX YYaCTHUKOB U PECYPCHBIC OTPAHUYCHMS; MEHATh U yIEP>KUBATh pa3Hble MO3ULUN
B [TI03HABATEJILHOMN EATEIbHOCTH.

KoMMyHMKaTHBHBIC YHUBEPCAIbHbIC YICOHBIC ICHCTBHS

BbInycKHMK Hay4YuTCA:

OCYILECTBIIATH JIEJIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMMU, TaK U CO B3POCIBIMH (Kak
BHYTpPM 00pa30BaTeNbHON OpraHu3aluu, TaK U 3a ee IpejaeiaMu), Moa0upaTh MapTHEPOB s
JIEJIOBOM KOMMYHMKAIIMM HCXOJs M3 COOOpaKeHWH pe3ylbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATH;

IIPU OCYIIECTBIEHUU IPYNIIOBON pabOThI OBITH KaK PYKOBOJIUTENEM, TaK U YJICHOM KOMaHb
B Pa3HbIX POJIAX (Fe€HepaTop UjeH, KPUTHK, UCIIOJIHUTEINb, BBICTYNAOIINMN, SKCIIEpT U T.1.);

KOODJMHUPOBAaTh M BBHINONHATH pabOTy B YCIOBUSIX pPEATbHOTO, BUPTYaJIbHOTO W
KOMOHMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

Pa3BEPHYTO, JIOTUYHO M TOYHO M3J1araTh CBOIO TOUYKY 3PEHHMS C HUCIOJIb30BAaHUEM aJIEKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

pacrno3HaBaTh KOH(DJIUKTOT€HHbIE CUTYallUd U MPEeNoTBpaliaTh KOH(PIUKTHI 10 UX aKTUBHON
¢da3pl, BBICTpaWBaTh JEIOBYI0 M 00Opa30BaTEIbHYI0 KOMMYHUKAIMIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

IIpeaMeTHBIMH pe3yJIbTATAMHU OCBOEHMS MPOrPaMMBbI 110 MATEeMAaTHKe SABJIAIOTCH

Ha ypoBHe cpeanero oobmero ob6paszoBanus B coorBerctBUH ¢ PI'OC COO, momumo
TPaJMLIMOHHBIX JABYX TpPYyHN pe3yabTaToB «BBIMYCKHUK HayduTcs» U «BBIMYCKHHMK MOJY4UT
BO3MOKHOCTh HAyUUThCS». Pe3ynbTaThl yriayOJIEHHOIO YpOBHSI OPUEHTHPOBAHBI Ha MOJy4YEHHE
KOMITIETEHTHOCTEH NJisi Mocieayromed nmpohecCuoHaIbHON JesSTeIbHOCTH KaK B paMKaxX JaHHOU
IPEeIMETHOM 001aCcTH, TaK U B CMEXHBIX C HEel 00sacTsIX. DTa rpyIna pe3yJbTaToB IpeAroiaraer:

— OBJIQ/ICHUE KJIIOUEBBIMHU MOHATHIMH M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHass o0JIacTh, paclo3HaBaHME COOTBETCTBYIOIIMX WM NPHU3HAKOB M B3aUMOCBS3EH,
CIOCOOHOCTh JEMOHCTPUPOBATh Pa3IMYHbIe MOJIXOJbl K M3YyYEHHUIO SIBICHUN, XapaKTEPHBIX LIS
M3y4aeMol mpeaMeTHON 00IacTu;

— YMEHHE pellaTh KaK HEKOTOPbIE NPAKTUYECKHE, TaK U OCHOBHBIE TEOPETHUYECKHUE 3a/1auH,
XapaKTepHbIE /IS UCIIOJIB30BaHHUsI METOI0B M MHCTPYMEHTapusl TaHHOU IpeAMETHON 001acTH;

— HaJW4Yue TMPEJCTaBICHUNA O MaHHOW MPEIMETHON 00JIaCTH KaK IEJOCTHOW TEOpUH
(COBOKYITHOCTH TE€OpHii), 00 OCHOBHBIX CBSI35IX C HHBIMH CMEXHBIMU 00JIaCTAMH 3HAHUH.



Yriay0aeHHbIH YPpoBeHb « CHCTEMHO-TeOpeTHYeCKHe Pe3yIbTaTh»

Pazaen BbinycKHMK HAy4YnTCH BbInyCKHUK OJy4YUT
BO3MOKHOCTb HAYIUTLCH

Henn JlJ11 ncnosib30BaHNUs B ITOBCEHEBHOM Jl1g ycriemHoro npo1oJiKeHus
OCBOEHH AKHU3HU U 00ecTIeyeHNs] BO3SMOXKHOCTH 00pa30BaHus 110 CIIELUATIBLHOCTSIM,
npeaMera YCIIEIIHOTO MPOOKEHHS 00pa30BaHUsl | CBA3aHHBIM C MPHUKIATHBIM

I10 CIIEHUAIBHOCTSM, HE CBSA3aHHBIM C HCII0JIb30BAHUEM MaTEMAaTHKU

IIPUKJIAIHBIM HUCII0JIb30BaHUEM

MaTeMaTUKU

TpebGoBanus k pe3yabTaTam

Inemenmul - OnepupoBatb Ha 0a3oBoM | — CB000s1HO OIIEPHPOBATH’
meopuu ypOBHel TMOHSTUSIMU KOHeynoe | NOHATHAMMU! KOHCYHOC MHOXXCCTBO,
MHOJNCECME | 11 osecTBO,  DIEMEHT — MHOMKecTBa, | IEMEHT MHOKECTBA, TIOJMHOXECTBO,
u nepeceueHue, 00bEIMHEHUE U PA3HOCTb

IIOJIMHO>KECTBO, IIepeceYCHHE u
mMamemamuy 5 MHO’KECTB, YHUCIIOBbIE MHOXKECTBa Ha

N BEAMHEHUE  MHOXECTB, YHCJIOBbI o o

ecKoil OOBEANHCEHHE OHCCTB, CHOBBIC | yoopauHaTHOM — TPAMOH,  OTPE3OK,
J102UKU MHOXKCCTBA Ha KOOPIMHATHOW IMPAMOH, | pyyrepBalt, MOJIyHHTEPBAI, IIPOMEKYTOK

OTPE30K, UHTEPBAI,
— orepupoBaTh Ha 0a30BOM ypOBHE
MOHATUSIMU: YTBEP)KICHHUE, OTpULIAHUE
YTBEPKACHMUS,
YTBEPKACHMUS,
YaCTHBIN Cilydail oOIIero yTBEpXkIeHUs,

HUCTUHHBIE H JIOXHBIC

Inpru4urHa, CICACTBHUEC,

KOHTPIIPUMED;

- HaXoauTh MNEPECCUCHUC u
O6’I)€I[I/IH€HI/I€ ABYX MHOXKCECTB,
MMPEACTABJICHHBIX Ip a(I)I/I"IeCKI/I Ha

YHUCIIOBOU MPSIMOM;

- CTPOUTH HA YHUCIOBOW NIPSAMOM
IIOAMHOKECTBO YHCIIOBOTO MHOXKECTBA,
3aIaHHOE ITPOCTEUILINMHU YCIOBUAMU;

- pacro3HaBaThb JIO’KHBIE
YTBEPXKICHHUS, OLIMOKHU B
paccyXAeHHUsIX, B TOM YHCIE C

HCIIOJIb3OBAHHUEM KOHTPIIPUMCPOB.

B nosceonesnoii srcusnu u npu uzyveHuu
Opyeux npeomemos:

- UCIIOJIb30BATh YHCIIOBBIC
MHOJKECTBA Ha KOOPIWHATHOW MPSIMOMN

C BBIKOJIOTOM TOYKOH, TIpaduueckoe
IPECTaBICHUE MHOKECTB Ha
KOOPAMHATHOH INIOCKOCTH;

- 3aJaBaThb MHO’KECTBa
HepEeYHCICHUEM u
XapaKTepUCTUYECKUM CBONCTBOM;

- ONepupoBaThH HNOHATUSMU:
YTBEpPXKICHUE, OTpHULIaHHE
YTBEPXKACHUS, UCTHHHBIE U JIOKHbBIE
YTBEpXACHUS, TPUUYMHA, CJEJICTBUE,
YaCTHBIN ciyyait ob1ero
YTBEPXKACHUSI, KOHTPIIPUMED;

- IIPOBEPSATH IIPUHA]JIEKHOCTD
2JIEMEHTA MHOKECTBY;

- HaXOJUTh  IE€peceyeHue U
00BbEIMHEHNE MHOECTB, B TOM UHUCIIE
NpPEICTaBICHHbIX  Trpaduyecku  Ha
YUCJIOBOW MPSIMOM M HAa KOOPAWHATHOU
IIJIOCKOCTH;

- MIPOBOAUTH JI0Ka3aTeNbHbIE
paccyxIeHus IS 000CHOBaHUS
HMCTUHHOCTHU yTBEPKJICHUH.

B noeceomesnoti  orcusnu  u  npu
usyuenuu opyaux npeomMemos:
— HCIOJIb30BATh YHCIIOBBIC

! 3IL€CL M Janee. paclio3HaBaTb KOHKPETHBLIC IIPHUMEPHL 06IIII/IX IOHSATUH II0 XapaKTCpHbIM IPpHU3HAKaAM,
BBIIIOJIHATH HeﬁCTBHH B COOTBETCTBUM C OIPCACIICHUEM U HpOCTeﬁHIHMH CBOIiCTBaMHU HOHHTI/Iﬁ, KOHKPETHU3NPOBATH
npumMepamu 061111/[6 TIOHATUS.

2 3IL€CL 1 fajiee: 3HaTb ONMPEACJICHUC NOHATUA, 3HATh U YMETh 000CHOBEIBATHL CBOMCTBA (HpI/I3HaKI/I, €CJIM OHU
GCTL) TMOHATHUSA, XapaKTCPU30BATh CBA3U C APYI'UMHU MNOHATHUAMU, MPECACTABIIASA OAHO IMOHATHUEC KaK 4aCcTb LECJIOCTHOI'O
KOMINJICKCA, UCIIOJIb30BAaTh ITOHATUC U €TO CBOIicTBa Ipu IpoOBCACHNU paccymueﬂnﬁ, JA0Ka3aTeJIbCTB, PCIICHUU 3a1a4.




JUISL ONUCAHUS PEAbHBIX MPOLIECCOB U
SIBIICHHI;

- MPOBOJUTH
paccyxaeHus B
MMOBCEAHEBHOM XKU3HU

JJIOTHYCCKHUEC
CUTyalusx

MHO’KECTBA Ha KOOPAMHATHOW MPSIMOil
U Ha KOOPJAWHATHOM IUIOCKOCTH Jisi
OMMUCAHUsl pEAIbHBIX NPOLECCOB U
SIBJICHHI;

- MIPOBOJIUTH JI0OKa3aTeJIbHbIE
paccyXIeHus B CUTYaLMIX
MMOBCETHEBHOW JKU3HHU, NPHU PELICHUU
3a/1a4 U3 IPYyrux NpeIMETOB

Yucna u
GbIpadceHUn

— OnepupoBath Ha 06230BOM yPOBHE
MOHATUSAMM: IIEJI0€ YHCIIO, ACIMMOCTh
Yucell, OOBLIKHOBEHHAS pOOb,
JecsITHYHAs  JpoOb,  palMOHAIBHOE
YKCII0, MPUOIMKEHHOE 3HAYCHHUE YHCIIA,
4acTh, JIOJsS, OTHOIICHHE, IIPOIICHT,
MOBBIIICHHE M ITOHIDKEHHE Ha 3a7aHHOE
YHUCJIO MIPOILIEHTOB, MACIITa0;

— OIepupoOBaTh Ha 0A30BOM YPOBHE
sJorapupm

IIOHATUAMMU: quciia,

TpI/II‘OHOMeTpI/I‘IeCKaﬂ OKp}I)KHOCTI),
rpajycHasi Mepa yrjia, BeJIMYMHA Yria,
3aJaHHOT'O TOYKOH Ha
TPUTOHOMETPUYECKON OKPY>XKHOCTH,
CUHYC, KOCUHYC, TAaHI€HC U KOTAaHI€HC
YTJIOB, HMEIOIINX MIPOU3BOJIBHYIO
BEJIMYMHY;

- BBIIIOJIHATH apudmernyeckue
JIEUCTBUS C LEIBIMU U PallMOHAIBHBIMU
YHCIIaMHU;

— BBIITOJIHATH HCECJIIOXKHBIC

peoOpa30BaHUs YMCIOBBIX BBIPAXKEHUH,

COZIepKALIMX CTENEeHW uucen, JHbo
KOPHU M3 4Hcen, Jubo Jsorapu@mbl
qHCen;

- CpaBHUBATb panroHaIbHbIE

quciIa MEXy coO0M;

- OILICHUBATH u CpaBHHUBATb C

palMOHAIIBHBIMU ~ YUCJIAMHU  3HAYECHUS
HEeNIBIX  CTEMeHed  gucedn, KOpHEM
HAaTypaJbHOW  CTENEHW W3  YHUCEI,

J'IOl“apI/I(I)MOB YHCEII B IIPOCTHIX CIIy4asx,

- n300paxarhb TOYKaAMHU Ha
YUCIIOBOM MPAMOM ENSE 5
paLMOHAIBHBIE YHCIIA,;

- u300paxkaThb TOYKAMHU Ha
YUCJIOBOM MPSIMOM  LEIbIE  CTEIEHU

4yyucell, KOPHU HAaTypaJbHOW CTEIICHU U3

- CBobonHO OTIepPUPOBATH
MOHATHSIMH:  HATypaJlbHOE  YHUCIIO,
MHOKECTBO HATYPAJIbHBIX YHCEJI, IIEJI0C
YUCII0, MHOXECTBO IEJBIX YHCE,
OOBIKHOBEHHasi  IpoOb,  JecATUYHAs
Ipo0b, CMeIIaHHOoe YHCIIO,
palMoHAIbHOE  YHCJIO, MHOXECTBO
paIMoOHAIBLHBIX Yucell,
UppaIMoHaIbHOE YHUCIIO, KOPEHb

CTCIICHU N, JICHCTBUTCIBHOE YHCIIO,
MHOXXECTBO JICHCTBUTEIBHBIX YHCE],
reoMeTpuyecKas MHTEpIpeTanus
HATypaJbHbIX, LEJIbIX, PAllMOHAIbHBIX,
JIEHCTBUTEIIHHBIX YHCEIT,

- MOHUMATh U OOBSCHATH Pa3HUILY

MEXITY [MO3UIIMOHHOMN U
HEIMO3UIIMOHHON CHCTEMaMH 3alucH
YHCelT,

— MEPEBOJIUTh YHCIIA W3 OJHOMU
CUCTEMBI 3alHiCH (CUCTEMbI CUMCIICHUS)
B JIpYTY1O,

- JIOKa3bIBaTh M  HCTOJB30BaTh
MPU3HAKKA  JCIIUMOCTH  CYMMBI U
OPOW3BENEHUST  TPU  BHINOJHEHHUH
BBIYUCJICHUH U PEIICHUH 3a]1a4;

— BBITIOTHSATh OKpYIJICHHE
paIMOHATBHBIX W HUPPAIMOHATBHBIX
YHUCeI € 3aIaHHOW TOYHOCTBIO;

- CpaBHUBATh  JICUCTBUTEIIbHBIC
YHUCIIa pa3HBIMU CIIOCOOAMH;

— YIOPSA0YNBATH qrcha,
3aMycaHHble B BUJI€ OOBIKHOBEHHOH W
JeCITUIHOM poow, qucoa,
3anucaHHbIe c HCIIOJIb30BAaHUEM
apuMeTUIECKOTO KBAJPATHOTO KOPHSI,
KOpHei creneHu Ooublie 2;

- Haxomute HOJI wuw  HOK
pa3HBIMH CTIOCOOAMHU W HCIIOIh30BaTh
WX TP PEUICHUH 3a]1aY;

- BBITIOJHATh ~ BBIUMCICHHUS U
npeoOpazoBaHms BBIPKCHHIA,
coJiepkKalluX JeUCTBUTENbHbIE YHCIIA,
B TOM UYHCJIE€ KOpPHH HATypaJbHBIX
CTEIICHEH;




qucen, JOrapupMbl YHCENT B IPOCTBIX
CIIy4asix;

- BBITOJIHATh HECJIOKHbIE
npeoOpa3oBaHusi ILEIBIX W JIPOOHO-
panMoHaTbHBIX OYKBEHHBIX BBIPAKEHHIA;
- BBIPaXaTh B IIPOCTEUIINX
CIIyqasx u3 paBeHCTBa OJIHY
[IEPEMEHHYIO Yepe3 APYTHUE;

- BbIYHUCIATh B IIPOCTBHIX ClIydasax

3HAYCHUs YHUCIIOBBIX M OYKBEHHBIX
BBIPAKCHMUI, OCYILIECTBIIAS
HEO0OXO0TUMBIC MOJICTAHOBKH "
peoOpa3oOBaHus;

- I/1306pa)KaTB CXCMATHU4YCCKU YTOJI,

BCIIMYNHA KOTOpOro BBIpaXKCHA B
rpanycax;

- OLICHUBATh 3HaKU CHHYCa,
KOCHHYCa, TaHI'CHCa, KOTaHIeHCa

KOHKPCTHBIX YI'JIOB.

B noseceonesnoil sxcusnu u npu uzyueHuu
Opy2ux yueOHviX npeomMemos:

- BBIIIOJIHATH BBIYUCIICHUA npu
pEeIICHUN 3a1a4d MMPAKTUYCCKOI' 0O
Xapakrepa,

— BBIIIOJIHATH IMMPAKTUYCCKUC
pacdeTsl € MCIOJB30BaHUEM  IIPH
HEOOXOUMOCTH CIIPaBOYHBIX
MaTepuaioB u BBIYUCIIUTEIBHBIX
YCTPOMCTB;

- COOTHOCHUTD PCAJIbHBIC BEJIMYUHEI,
XapaKTCPUCTHUKHU 00BEKTOB
OKpYyKaromero Mupa ¢ X KOHKPECTHbIMHU
YU CJIOBBIMH 3HAYCHUAMMU,
- HCIIOJIB30BaTh METOAbI
OKpYTJICHH, HpI/IGJII/I)KeHI/I}I U NPUKHUIKU
Inpu pCeIICHUN TPAKTHYCCKUX 3aJaY

HOBCEIHEBHOU KN3HU

- BBIIIOJIHATH CTaHAApTHHIE
TOXKIECTBCHHBIE npeoOpa3oBaHus
TPUTOHOMETPUYECKUX,

JOrapu(pMHUUECKUX, CTCIICHHBIX,

HMPPALMOHAIIBHBIX BBIPAKECHUM.

B nosceonesnoii  ocusnu u  npu
usyuenuu opyaux npeomMemos:
- BBITIOJTHSATh u OOBSCHSTH

CpaBHEHUE pE3YJIbTATOB BBIYMCIIECHUN
IpU pEIICHUH NPAaKTHYECKHX 3a/1ad, B
TOM YHUCJIC HpI/I6J'II/DKeHHbIX
BBIYMCIICHUH,  HUCIONB3ysd  Pas3HbIC
CIIOCOOBI CpaBHEHUI;

- 3aIHChIBATH, CPaBHHBATD,
OKPYTJISITH YHCIIOBBIC JTaHHBIC
PCAIbHBIX BCJIIMYUH C HCIIOJIB30BAHHUEM
Pa3HBIX CHCTEM M3MEpEHUS;

- COCTaBJIATh " OIICHUBATH
pa3HBIMU criocobamu YHUCJIOBBIC
BBIPKCHHSI npu peleHUH
NpakTUYECKUX 3aJad ¢ 3a7ad U3

APyrux y‘le6HHX npeaMETOB

Ypasnuenus u
Hepagencme
a

— Pemare nuHelHbIE ypaBHEHUS U
HEpPaBEHCTBA, KBAJAPATHbIC YPABHEHUS;

- pemars Jorapumuyeckue
ypaBHenus Buna log 5 (bx + ¢) = d u
MpoCTeIre HepaBeHCTBa Braa 10g 4 X <
d;

- peuiaTtb IIOKa3aTCJIbHBIC

- CBobosHO OTIepUPOBATH
TIOHSITHSMU: ypaBHEHHUE, HEPaBEHCTBO,
PaBHOCHUJIBHBIC YpaBHCHHA n
HCPAaBCHCTBA, YPABHCHHUC, ABJIAIOIICCCA
CICICTBHEM  JIDYrOrO  ypaBHCHWUS,
YpaBHCHU, PaBHOCHUJIBHLIC Ha
MHOXECTBE, PaBHOCHJIbHBIC

npeoOpa3oBaHus YpaBHCHUN;




ypaBHenus, Buga a - o= d (rae d MOXHO

MNpeaACTaBUTDb B BHUAC CTCIICHU C

OCHOBaHMEM d) U  I[pocTenlme
(rme d
MO’KHO IpPEJICTaBUTh B BHUJE CTENEHU C

OCHOBAHHEM a);.

HepaBeHCTBa Buaa & < d

— MPUBOAUTH HECKOJIBKO IMPUMEPOB
KOpHEM MPOCTEUIIETO
TPUTOHOMETPUYECKOTO YpaBHEHHS BHJIA:
sinx=a, cosx=a, tgx=a,ctgx=a,
rre a —
COOTBETCTBYIOIIEH

TaOJIMYHOE 3HAa4YCHUC

TPUTOHOMETPUUECKON (QYHKIIMH.

B nosceonesnoii srcusnu u npu uzyueHuu
Opy2ux npeomemoas:

- COCTaBIISITh U PEIIaTh YPABHCHHUS
U CHUCTEMBl YPAaBHCHHU IPU PEIICHUU
HECJIOKHBIX MPAKTHYECKUX 33124

- peniathb pasHbIC BHJIBI
YpaBHEHUU M HEPABCHCTB U MX CHCTEM,
B TOM YHCJIC€ HEKOTOPhIC YpaBHEHUS 3-i
u 4-i1 CTENEHEN, IpoOHO-
paloHaIbHbIC U UPPAIOHATBHBIC;

- OBJIAJIETh OCHOBHBIMH THIIAMU

MOKa3aTeNbHbIX,  JIOTapU(PMHUUECKHUX,
HUppaIMOHATIbHBIX, CTETICHHBIX
ypaBHEHUN u HEPAaBEHCTB u

CTaHJapTHBIMU METOJAMH UX PEUICHUM
Y IPUMEHATH UX MPU PEIICHUH 3a/]1a4;

- IIpUMEHATH Teopemy besy k
PELICHUIO YPABHEHUN;

- OpUMEHATh TeopeMy Buera ans

pelleHusT  HEKOTOPbIX  ypaBHEHUU
CTEIIEHU BBIIIIE BTOPO;
- IIOHMMATh CMBICI TEOPEM O

PaBHOCWIBHBIX M  HEPaBHOCHIIBHBIX
IpeoOpa3oBaHUAX YpPaBHEHUH U yMETb
WX JI0Ka3bIBaTh;

- BJAJETh METOJAMH  PEIICHUS
yYpaBHCHHIA, HEPABEHCTB M HUX CHCTEM,
yMETh BBIOMpATh METOJ pEIICHUS H
000CHOBBIBATH CBOM BHIOOD;

- UCIOJIb30BaTh METOJ
WHTEPBAJIOB JJIsl PEUICHUS HEPABEHCTB,
B TOM YHCIIe JPOOHO-pallMOHAIBHBIX U
BKITIOYAIOIINX B ce0s MppallMiOHaIbHbIC
BBIPAKCHHUSI,

- pemaTthb anredpanyeckue
YpaBHCHHUA W  HCPABCHCTBA U HX
CHCTEMBI c napameTpamu
anreOpaudeckuM U rpapuueckum
METO/1aMH;

- BJIaACTb pa3HbIMU METOAAMMU

JI0Ka3aTebCTBAa HEPABCHCTB;
— pemats ypaBHEHUS B LEJIBIX
qHclax;

— n3o0pakaTh ~ MHOXKECTBa  Ha
IJIOCKOCTH, 3a/1aBacMble ypaBHEHUSIMH,
HEPaBEHCTBAMHU U UX CUCTEMaMH;

- ¢B00OOIHO HUCII0Ib30BaTh
TOXKJICCTBCHHBIC MPeoOpa3oBaHUs IPHU
pEelIeHHd  ypaBHEHUW U  CHCTEM
ypaBHEHUH

B nosceomesnoti  ocuznu  u  npu
uzyyeHuu Opyeux npeomemos:

- COCTaBIISITh u peuarb

YpaBHEHUs, HEPABEHCTBA, UX CHCTEMBbI
NpU pElICHUM 3a/lad JPYTruxX Y4eOHBIX




MIPEIMETOB;

- BBITIOJTHSATh OIICHKY
MPpaBION0 100U pe3ynbTaToB,
MOJIyYaeMBbIX MPHU PEIICHUN Pa3TUYHbBIX
ypaBHEHUM, HEPABEHCTB U UX CHUCTEM
IpU pEelIeHUU 3a/1ay APYTuX y4eOHBIX

IIPEIMETOB;
- COCTaBIISITh u pemarh
ypaBHEHUs u HEpaBEHCTBA c
napaMeTpamMu Ipu PEUICHUM 3aaay
JIPYTUX y4eOHBIX MPEIMETOB;

- COCTaBJISITh YpaBHEHHUE,
HEpPaBEHCTBO  WJIM  HUX  CHUCTEMY,

OIMMCBIBAIOIINE PCAJIbHYIHO CHUTYalluio

WU IIPUKJIAHYIO 3aj1ady,
MHTEPIPETUPOBATD IIOJIy4YEHHBIE
pe3yJIbTaTHI;

- UCIIOJB30BaTh  IIPOIPaMMHBIE

CpelcTBa IPU PEUIEHUU OTIEIbHBIX
KJIACCOB YPAaBHEHUI 1 HEPABEHCTB

Dyukyuu

— OnepupoBath Ha 0230BOM yPOBHE

MOHATHSIMH:  3aBHCHMOCTH  BEJIUYHH,
GyHKIUS, apryMeHT W  3HAuYCHUE
byHKIIMU, 00JacTh ONpeneicHus |

MHO>KECTBO 3Hau€HUMN (QpyHKUUHU, rpaduK
3aBUCUMOCTH, TpaduK (QYHKUUHU, HYIH

dyHKIHH,
3HAKOIIOCTOAHCTBA,

IIPOMEXYTKH
BO3pacTaHWE Ha
YHUCIOBOM IPOMEXYTKE, yObIBaHHE Ha
YHUCIOBOM IPOMEXKYTKE, HauOoibIllee U
HauMeHblllee 3HaueHue (QYHKIUU Ha
YHICIIOBOM NPOMEXKYTKE, MEPUOINYEeCcKas
GyHKIUS, IEPUOT;

- OIepUpOBaTH Ha 0a30BOM YPOBHE

MOHATHSIMHM:  TIpsiMasi M oOparHas
MPOIMOPLNOHAIBHOCTD JTUHEeHas,
KBaJpaTU4Has, JorapupmMuueckas U
IIOKa3aTeabHas ¢byHKIHY,

TPUTOHOMETPHUYECKUE (PYHKINH;

rpaduxu
npsAIMON U

- pacno3HaBaTh
ANIEMEHTAPHBIX  (PYHKIIHIA:
oOpatHoit

JIMHEHOM,

MPONOPLIMOHATIBHOCTH,
KBaJpaTUYHOM,
norapuMUYECKOH U  TMOKa3aTeIbHOM

byHKIHIH, TPUTOHOMETPUIECKUX
byHKIHH;
- COOTHOCHUTh rpaduxu

- Biagers [TOHATUSAMM:
3aBHUCUMOCTh  BEIIMYMH,  (YHKIUS,
apryMeHT U 3HaueHue (yHKUUH,

00J1aCTh OIpENENIEHUs] M MHOXKECTBO
byHKIMH, rpaduk
3aBUCUMOCTH, rpaduk (QyHKIHUH, HYIH
¢byHKIHY, IIPOMEXYTKH
3HAKONOCTOSIHCTBA, BO3pacTaHHWE Ha
YHCIOBOM IPOMEXYTKE, YObIBaHHE Ha

3HAYEHUI

YHCIOBOM IIPOMEXKYTKE, HAUOOJIbIIEE U
HauMEHbIllee 3HAaueHHE (QYHKIMM Ha
YHCIIOBOM IIPOMEXKYTKE,
GbyHKIUSA, Tepuon,
YyeTHass M HeueTHas (QYHKIMU; YMETb

NPUMCHATH 3THU MMOHATHA IIPU PCHICHUN

nepuoanvcCKas

3a/]ad;
- BIAJICTh TIOHATHEM CTCIICHHAs
(GyHKIUS; CTPOUTH €€ TpaduK U yMeTh
IIPUMEHSATD CBOMCTBA CTEIICHHOM
(GYHKIIUY TIpU peLlIeHUH 3a/1a4;

- BJIAJICTh HOHATHUIMHA
nokasareiabHas (DyHKIHs, SKCIIOHEHTA;
CTpOUTh UX TpaduKu U  YMETh
IIPUMEHATH CBOMCTBA I10Ka3aTEJIbHOU
(byHKIMM MU PEIICHUH 3a7a4;

— BJIAJICTh MMOHATHUEM

aorapumuueckasi (yHKIUS; CTPOUTH




AJIEMEHTAPHBIX (DYHKIMIA: T[psIMON |
oOpartHoit MPOIOPIIMOHAILHOCTH,
JIMHEWHOM, KBaJPaTUYHOM,

norapu(MUYECKOH U IMMOKa3aTeIbHOU

byHKIHH,
dbyHKIMA ¢ popMysiaMu, KOTOPBIMH OHU

TPUTOHOMETPUICCKHUX

3aJaHbI,

rpaduxy
NpUOMKEHHO 3HAYeHHUS (QYHKIUU B

- HaxoauThb 110

3aJaHHBIX TOYKaX;
rpaduKy
CBOWCTBA (YHKIUHU (HYJIH, TPOMEKYTKH
IPOMEKYTKH
HauOOJIBIIINE 51

- OTIPENIEIISATh 10

3HAKOIIOCTOAHCTBA,
MOHOTOHHOCTH,
HaMMCHBIIKUC 3HAYCHHUA U T.H.);

— CTPOUTH ICKU3 rpaduka
byHKIUY, YIIOBJIETBOPSIONICH
MIPUBEICHHOMY Habopy yCIOBUI

(mpomexxyTKu Bo3pacTanusi / yObIBaHUS,
3HaueHue (DYHKIHUM B 3aJIaHHOW TOYKE,
TOYKH IKCTPEMYMOB U T.1I.).

B noseceonesnoil sxcusnu u npu uzyueHuu
Opy2ux npeomemos:

- OIPEEIATh o rpadukam
CBOWCTBAa pEAJbHBIX MPOLECCOB H
3aBUCUMOCTEMN (maubonpiue u
IPOMEKYTKH

BO3pacTaHus U Y6LIB8.HI/I$I, IMPOMEIKYTKHU

HAUMCHBIIINEC 3HAYCHMHA,

3HAKOMOCTOSIHCTBA U T.I1.);

- MHTEpPIPETUPOBATh CBOICTBA B
KOHTEKCTE KOHKPETHOM MpaKTHYEeCKOU
CUTYyalH1

ee rpaduk W yMETb NPUMEHSTH
CBOWCTBA JIOTapH(PMHUUYECKON (DYHKIHH

[P pEeLIeHNH 3a]1a4;

- BIIAJICTh MOHATUAMHU
TPUTOHOMETPUYECKHUE GbyHKIMY;
CTpOoUTh WX Tpaduku ©  yMETh
[IPUMEHATD CBOMCTBA

TPUTOHOMETPUYECKUX (DYHKIUH IIpH
peLIeHUY 3a1ay;
- BIAJETh IOHATHEM OOpaTHas
(bYHKIMST; TPUMEHSTH 3TO MOHATHE NIPU
pelIeHuN 3a/1ay;

- IPUMEHSATH [IPU PELICHUU 3a1a4
GyHKIHHI:
HEPHOANYHOCTD, OTPAHUUEHHOCTH;

CBOMCTBA YETHOCTD,

- IIPUMEHSTH MPU PEIIECHUU 3a]a4
npeoOpa3oBaHus rpaduKoB GyHKINH;
- BIAJECTh IIOHATUSAMU YHCIOBAS
II0CJIEIOBATENBHOCTD, apupMeTHIecKast
Y T€OMETpUYECKasi IPOTrPeCCHs;

- IIPUMEHATH [IPU PELICHUU 3a]a4
CBOICTBa U MpHU3HAKU apu(PMeTHYECKOH
Y T€OMETPUYECKON TPOTrPECCHIA.

B nosceomesnoti  ocuznu  u  npu
u3yyeHul Opyeux y4eOHulX npeomemos:
- OmnpeAensaTh Mo TrpapukaM Hu
WCTIOIH30BATh ULt pemeHust
NPUKJIAJIHBIX 33/1a4 CBOMCTBA peabHbIX
IIPOLIECCOB u 3aBUCHMOCTEN
(HanbGonbuue u HauMEHBIIINE
3HAYCHUsI, TIPOMEKYTKH BO3PACTAHUS H
yObIBaHUS ~ (YHKLUUH, MPOMEKYTKH
3HAaKOMOCTOSIHCTBA, ACUMIITOTHI, TOYKH
neperuoa, nepuos 1 T.11.);

- WHTEPIPETHPOBATh CBOICTBAa B
KOHTEKCTE KOHKPETHOM NpPaKTUYECKOU
CUTYalUH;.

- ompeneniats 1o  rpadukam
IpocTeime XapaKTEPUCTUKU
MEPUOJNYECKHUX IIPOLIECCOB B
6uosorumy, 9KOHOMHUKE, MY3BIKE,

PaIMOCBS3H | Jp. (aMIUTUTY/a, TIEPUOT
Y T.II.)

Inemenmot
mMamemamuy
ecK020

- OnepupoBaTb Ha 6a30BOM YpOBHE
MOHATUSIMH: TPOU3BOJAHAS (YHKUHUU B

TOYKe, KacareibHass K  Trpaduky

- Bianers moHsSTHEM OECKOHEUYHO
yOBIBaroIas reoMeTpHuYIecKast
MPOrpecchss U YMETh MPUMEHSATH €ro




ananusa (GyHKIIUH, TPOU3BOIHAS ()YHKITUH; MIpH PEIICHHUH 3a]1aY;
- OTIpeIeIATh 3HaYeHHUe | — MPUMEHSTh JUIsl PElIeHus 3a1ad
MPOU3BOIHON (YHKIIMM B TOYKE IO | TEOPHIO IPEIEIIOB;
M300paXEHUIO KacaTenbHOW K Tpaduky, | — BIIAJIETh [TOHATHUSAMH
MPOBEACHHOM B 3TOM TOUKE; OeCcKOHEYHO OouplrMe W OECKOHEYHO
- peliaTh HECJIOKHbIE 3aJaud Ha | MaJible YMCIIOBBIE MOCIIEI0BATEILHOCTU
MIpUMEHEHUE CBS3U MEXIy | U YMEThb CpaBHUBaTh OECKOHEYHO
MPOMEKXYTKAMA  MOHOTOHHOCTH M | Ooipmime W OECKOHEYHO  Malble
TOYKaMH 3KCTpeMyMa (QYHKIMH, C OJHOHM | MOCIeI0BaTeIbHOCTH;
CTOPOHBI, " IIPOMEXYTKAMU | — BJIQJICTh MOHITHSIMHU:
3HAKOIOCTOSIHCTBA u HYJISIMU | IPOM3BOJAHAs  (QYHKIMH B  TOYKE,
NPOU3BOJHONM 3TOM (QyHKIMH — C | mpou3BoaHas QYHKIUH,
APYTOM. — BBIYHCIIATH MPOU3BOIHBIE
JMEeMEHTapHbIX  (QYHKIUH W HUX
B nosceonesnou scuznu u npu uzyyeHuu KOMOMHAITHIA;
Opy2Ux npeomemos:
— uccienoBarb  (QyHKUMHM ~— Ha
— MOJIb3YACh rpadukamu,
MOHOTOHHOCTH M 9KCTPEMYMBI;
CpaBHUBaTb CKOPOCTH  BO3pAaCTaHHS
— CTpOUTh TpaduKU U MPUMEHSTH
(pocTa, MOBBIMICHHUS, YBEITMYCHHS H T.I1.)
K pEIIeHUIO0 3a]a4y, B TOM YHCIE C
WIM CKOpOCTH YyObIBaHUs (IajeHus,
napaMeTpoM;
CHIDKCHHS, YMCHBIICHHWS W  T.IL)
— BJIQ/IETh MOHSTHEM KacaTelbHas
BEJIMYMH B PEaJbHBIX MPOIIECccax;
K Tpaduk KIUA U eTh
- COOTHOCUTh TpauKu peatbHBIX paguiy  QymKn ™
. MPUMEHSTh €r0 IPH PEIICHUH 3a7a4;
MPOLIECCOB M 3aBUCHMOCTEH € HX
- BJIQ/IETh MTOHATHSIMHU
OIMCAHUSIMH, BKJTFOYAIONITUMU
nepBooOpazHas GbyHKIHS,
XapaKTePUCTHKU CKOPOCTH H3MEHEHUs 5
. oTpeieNICHHBIN HHTETpall;
(OBICTpBIN POCT, TJIABHOE MOHUXKEHHE U
T.IL); - MpUMEHATh Teopemy HproToHa—
IL);
JleitOHula W ee cieAcTBUA  JUISA
- HCITIOJIB30BaTh rpaduku
pelleHus 3aaad.
peasbHBIX TPOLECCOB JJISl  PEIICHUs
HECJIOKHBIX MPUKIATHBIX 33/1a4, B TOM .
B nosceomesnou  ocuzmu u  npu
qHCIe Ol 75151 TI0 TpaduKy CK Th
clie onipene 0 rpaduKy ckopoc usyuenuu opyaux yueOHulx npeomemos.
XOJia npomecca — pelaTh MPUKIAIHbIE 3a1aul M3
ouosnoruu, GU3NKU, XUMUU, SKOHOMUKH
U JIPYruX TPEIMETOB, CBS3aHHBIC C
UCCIIeIOBAaHUEM XapaKTePUCTUK
MIPOLIECCOB;
— HWHTEPIPETUPOBATH
TIOJIYYE€HHBIE PE3YNIbTATHI
Cmamucmu | — OnepupoBaTb Ha 6a30BOM YpOBHE | — OmnepupoBatb OCHOBHBIMH
Ka u meopus | ocHOBHBIMU OIUCATEIIbHBIMU | ONUCATEIBHBIMU  XapaKTEPUCTUKAMHU
6EPOAMMHOCI | apaKTepHCTHKAMH UHCIOBOTO HAOOpa: | UHCIOBOTO Habopa, HOHATHEM
ety TOCURA U enHee apudMeTHUecKoe, MeAHaHa, | TeHepallbHas COBOKYITHOCTb u
komounamo | P P ’ ’ paibr -
puka HauOoJbIIIee U HAaMEHbIIee 3HAUCHHUS, BBIOOPKOIL U3 HEe;
- orepupoBaTh Ha 6a30BOM YpOBHE | — OTIepUPOBATH MOHATUSIMU:
MOHATHSIMH: YacTOTa M BEPOSTHOCTh | 4aCTOTa M  BEPOSATHOCTH  COOBITHS,




COOBITHS, CIy4aiHbIII BBIOOpP, OIBITHI C

PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH
COOBITHSIMU,
- BEIUHCIISATH BEPOSTHOCTH

COOBITUI HA OCHOBE IIOJICYETA YHUCIA
HUCXOJIOB.

B nosceounesnoti sicusnu u npu uzyyeHuu
Opyaux npeomemos:

- OLICHUBATh U
MIPOCTHIX CITyJasix
COOBITUH B peaJIbHON JKU3HH,

CpaBHMBATh B
BEPOATHOCTH
- YHUTATD, COIIOCTaBIIATD,
CpaBHMBATD,
MPOCTBIX CIy4yasix peajbHbIE JaHHBIC,
MpEeACTaBICHHBIE B  BUIAE  TaOJIHII,

UHTEPIIPETHPOBATh B

auarpamm, rpaukos

CyMMa U NPOU3BEACHHUE BEPOSITHOCTEM,
BBIUUCIIATH BEPOSATHOCTH COOBITHH Ha
OCHOBE I10JICYETA YUCIIa UCXO0B;

- BJIaJIETh OCHOBHBIMH HOHATUSAMU
KOMOWHATOPHUKH U yMEThb ux
IPUMEHSATD [IPU PELLICHUH 3a/1a4;

- UMETh  TpEJACTaBIeHUE 00
OCHOBaX TEOPHUU BEPOATHOCTEN;

- UMETh MpeJ/iCTaBICHHE 0
JTUCKPETHBIX u HENPEPBIBHBIX
CITy4alHbIX BEIIMYMHAX u
pacnpeneNieHusax, O He3aBUCUMOCTHU
CIIyYaHBIX BEJIUYMH;

— UMETh MIpeJ/ICTaBICHHE 0
MaTeMaTH4eCKOM OKUJAaHUH u
JTUCTIEPCUU CIIYYaHBIX BEJTUYHH;

— UMETh Mpe/ICTaBICHHE 0
COBMECTHBIX pacnpeeneHusx

CIIyYaHBIX BEJIUYUH;
- MOHUMATh CYTh 3aKOHA OOJIBIINX

yuceal W BBIOOPOYHOTO  MeToja
U3MEPEHHUsSI BEPOATHOCTEN;

- UMETh IIPEJICTaBICHNE 0
HOPMaJIbBHOM pacrpeneieHuu u
puMepax HOPMAaJIBHO
pacIpeeeHHbIX CIIy4YallHbIX BEJINYHH;
- UMETh IIPEJICTaBICHNAE 0

Koppeisinun CHy‘I&fIHLIX BCJINYHH.

B noeceomesnoti  ocuzsnu  u  npu
usyuenuu opyaux npeomMemos:
— BBIUMCIIATH WM  OIICHUBATh

BEPOSITHOCTH COOBITMH B pealbHOI
KU3HH;

— BHIOHpATh METO/IbI
MIOJIXOISIIIIETO MPEICTaBICHHUS u
00pabOTKU TaHHBIX
Texcmosvie | — Pemath HeclIOXHBIE TEKCTOBBIE | — Pemmatp pasHbIe 3a/1aun
3a0auu MOBBIIIEHHOW TPYAHOCTH;

3ala4U pa3HbIX THUIIOB,

- AQHAJIM3UPOBATh YCIIOBHE 3a1auH,
IpU HEOOXOJUMOCTH CTPOUTH Ui ee
penIeHusI MaTEMaTUYECKYIO0 MOJIEINb;

- [IOHUMAaTb M HCIIOIb30BaTh s
pelieHus 3a1a4u uHpOpMalHIO,
MIPEACTABICHHYIO B BHJIE€ TEKCTOBOM H
CUMBOJIbHOM 3amucH, cXeM, TaOmull,
Irarpamm, rpaukoB, pUCYHKOB;

- JEHCTBOBATh 10  AJITOPUTMY,
CoJlepaKallEeMyCs B YCIOBUU 3a/1a4U;

- HCII0JIb30BaTh JIOTUYECKHE

- aHAIM3MPOBAThH YCIOBHE 33/1a4H,
BBIOMpATh  ONTUMAIbHBIA  METOJ
pemieHus  3ajJa4yd,  paccMaTpUBas
pa3uYHbIC METO/IbI;

- CTPOUTh  MOAETb  pEIICHHS
3a7a4y, TPOBOJUTH JOKa3aTeNbHbBIC
paccyxIeHus IPU PEIICHUH 3a/1a4u;

- pematb 3amauyd, TpeOyromme
nepebopa  BapHaHTOB,  NPOBEPKH
YCIOBUH,  BBIOOpAa  ONTUMAJIBHOTO
pe3ynbTaTa;

- aHAJIM3UPOBATh u




paccyXaeHusl IPU pPEelIeHUH 3a]1a4H;

- paboratb c U30BITOYHBIMU
YCIIOBUSIMH, BEIOMpas u3 BCeit
nHpopManuu, JaHHBIE, HEOOXOIUMBIC
JUTSL PEIICHUS 33]1a4H,

- OCYIIIECTBIISATh HECJIOKHBIN
nepedop BO3MOXKHBIX peIIeHUH,

BBIOMpass W3 HUX ONTHMAIBHOE IO
KpuTepusiM, CQOpPMYIHUPOBAHHBIM B
yCIIOBUH;

- aHAIU3UPOBATH u
UHTEPIPETUPOBATH MOJIy4YEHHBIE
pelIeHns B KOHTEKCTE YCJIOBUS 3aJauH,
BBIOMpATh pelieHus, HE
[IPOTUBOpPEYAIINE KOHTEKCTY;

- peuiaTtb 3aJa4uun Ha pacuer

CTOMMOCTH TOKYTOK, YCIYT, MOE3J0K U
T.IL;

— pemiaTth
CBSI3aHHBIE C JIOJIEBBIM YYacTHEM BO

HCCJIOKHBIC 3aJa4u,

bupmoit,
HE/IBIYKUMOCTBIO;

BJIaACHUU MNpCaAIpUATUCM,
- pemiath 3aJa4yd  Ha  IMPOCTHIC
MIPOLIEHTHI (CUCTEMBI CKUJIOK, KOMHCCHH )
U Ha BBIYHCIICHHUC CJIOXHBIX IMPOLCHTOB
B PA3JIMYHBIX CXCMaX BKJIIAJ0B, KPCAHUTOB
W UINOTEK;

— pemate TMpakTUYeCKHe 3aJaud,
Tpedyromue
OTPHIIATEILHBIX YUCET: Ha OIpe/elieHIe

UCIIOJIb30BaHUs
TeMIIepaTyphl, Ha orpezeneHue
MOJIOKEHUsT Ha BpeMeHHOH ocu (110
Haled s3pbsl M IOCie), Ha JBH)KEHUE
JICHEeXKHBIX CPeJICTB (MPUX0J/pacxol), Ha
orpeJiesieHue ITyOuHBI/BBICOTHI U T.11.;

- UCIIOJIb30BaTh MOHATHE MaciTada
JUIS. HAXO0XK/IEHHUs PACCTOSHUM U JJIUH Ha
KapTax, IUIaHaX MECTHOCTH, IUIaHax
MOMEIICHUH, BBIKpOWKax, MpU paboTe Ha

KOMITIBKOTEPE U T.II.

B nosceonesnotl scusnu u npu uzyyeHuu
Opyux npeomemos:

- pemiath HECJIOKHBIC
NPaKTHYECKHE 3aja4yd, BO3HUKAIOIINE B
CUTYaIIUSX MOBCEIHEBHON KU3HU

HWHTEPIPETUPOBATH MOJIy4YEHHBIE
pelleHrs B KOHTEKCTE YCIIOBUSA 3ajauu,
BbIOUpAThH pelieHus, HE
MPOTUBOPEYAIINE KOHTEKCTY;

- NEpPEeBOJUTh  HPU  PEUICHUH
3aa4i “HGOPMAIUIO U3 OJHON (HOPMBI
3alMcU B JIPYIylO, MCHONb3Ys IpU

HEOOXOIMMOCTH  CXEMBI,  TaOJIMIIBL,
rpaduKu, TuarpaMMel.
B nosceonesnoii  ocusnu u  npu

usyuenuu opyaux npeomMemos:
- peliaTh MpaKTUYECKUe 3a1a9u U
3aJ1a4¥ U3 IPYTUX MPEIMETOB

T'eomempus

- OnepupoBath Ha 6a30BOM YpOBHE
MOHATUAMU: TOYKA, NpsAMas, IMIOCKOCTb

- BJ'IaI[eTB TreOMETPUICCKUMU
IMOHATHUAMU IIpU PCHICHUMU 3aJdad H




B IIPOCTPAHCTBE, MAPAJUICIBHOCTh H

MEPICHIUKYIISIPHOCTD MPSIMBIX u
MJIOCKOCTEH;

- pacrio3HaBaTh OCHOBHBIC BH/IbI
MHOTOTPAaHHUKOB (IIpH3Ma, MHUPaMHJA,
MIPSIMOYTOJIBHBIN Tapajuieenune, Ky0);
- n300pakaTh HM3ydaeMble (UTYPBI
OT pYKH U C NPUMEHEHHEM HPOCTHIX
YePTEIKHBIX HHCTPYMEHTOB;

- JeNaTh

(BBIHOCHBIE)  IUIOCKHE

YepTeX)KU U3  PUCYHKOB  TPOCTBIX
00BEMHBIX (PHUTYp: BHJ CBEpXY, COOKY,
CHM3Y;

- U3BIeKaTh  HMH(pOpMALMIO O
MPOCTPAHCTBEHHBIX ~ T'€OMETPHYECKUX
¢burypax, npeaCcTaBICHHYIO Ha YePTEKaX
U pUCYHKaX;

- npuMeHsaTh Teopemy Iludaropa
npu BBIYUCIICHUH JJIEMEHTOB
CTepeoMeTpUIECKuX Guryp;

- HaXoJuTh OOBEMbl M IJIOUIAJU
ITOBEPXHOCTEH MIPOCTEUIINX
MHOTOTPaHHUKOB €
(opmyu;

- pacino3HaBaTb OCHOBHBIC BH/BL

NMPUMCHCHUEM

TeJ BpallleHus (KOHYyC, IWJIMHID, cdepa
U 11ap);

- HaXoJuTh OOBEMBbI M IJIOLIA]IU
ITOBEPXHOCTEH MIPOCTEUIINX
MHOTOTPAaHHUKOB M TeNl BpPAIICHHUS C

npuMeHeHueM (Gopmyi.

B noeceonegnot scuznu u npu u3yueHuu
Opy2ux npeomemos:
- COOTHOCUTH abcTpakTHbIE
TeOMETPUUECKUE TOHATUS U (aKThI C
pearbHBIMU JKU3HEHHBIMH OOBEKTaMH U
CUTYalUsIMU;

- HCII0JIb30BaTh CBOIICTBa
IIPOCTPAHCTBEHHBIX TreOMETPUUYECKUX
¢buryp ans pemieHuss THUIOBBIX 3a/ad
IIPAKTUYECKOI0 COJIEPIKAHHUS;
- COOTHOCUTH iouiaau
MOBEPXHOCTEH TeN OJMHAKOBOM (HOpMBI

Pa3IMYHOTO pa3Mepa;

IIPOBEICHUU MaTEeMaTHYECKUX
pacCyXJIeHUH;

- CaMOCTOSITEJIBHO
(dbopMynMpoBaTh OIIpeeICHUS
TeOMETPUYECKUX (UTyp, BBIABHraTh
TUIIOTE3bl O HOBBIX CBOMCTBax U

MpU3HAKAX TEOMETPHUYECKUX (uryp u
00OCHOBBIBATh HJIM OIPOBEPraTh HX,
0000mare WIM  KOHKPETU3UPOBAThH
pe3yJIbTaThl Ha HOBBIX Kjaccax (uryp,
MPOBOJAUTh B HECIOXKHBIX  CIIydasx
KJIaCCH(pUKALUIO QUTYDP MO Pa3TUIHBIM
OCHOBaHUSIM;

— HCCIICIOBATh YEPTEXKH, BKIFOYAS
KOMOHWHAIINHU dburyp, H3BJIEKATD,
UHTEPIIPETHPOBATH U TIPEOOPA30BHIBATH

uH(bOpMaIMIO, TMPEACTABICHHYIO Ha
yeprexax;
— pemiath 3a/1a4u

TCOMCTPHUUCCKOIo COACPIKaHUA, B TOM
4YuCJIC€ B CUTyaludaX, KOrjga aJroputm
peuicHus HE CICAYCT SIBHO U3 YCIIOBUSI,

BBITIOJIHATH H€06XOZ[I/IMI>IG JUIS
peIICHUA 3aJa4du JOIIOJTHUTCIBHBIC
IIOCTPOCHHA, HUCCICA0BATDh

BO3MOKHOCTh TNPUMEHEHUS TEOpPEM U
(dbopMyI U1 peleHus 3aaay;

- YMETb ¢bopmynarpoBaTh "
JIOKa3bIBaTh reOMETPUUYECKUE
YTBEPKACHUS,

- BIIAJIETh MOHATUAMHU
CTEpEOMETPUU: IIpU3Ma,

mapajiieJacnuIica, nupamMmuaa, TCTpasap,
- HUMCTB MNPpEACTaBJICHUA 00
AKCHUOMax CTEpCOMETPUHN U CIICACTBUAX
U3 HUX W YMCTb INPHUMCHATH HUX IIpH
PCHICHUHU 3a/1a4;

- YMETb CTPOUTH CCUCHUA
MHOT'OTPpaHHUKOB C HCIIOJIb30BAHUCM
Pa3iIM4HbIX METOJO0B, B TOM YHCIIC U
METoJa CJICO0B,

- HUMETH MMpeaACTaBJICHUC 0
CKpCHIUBAOINXCA IMPAMBIX B
OPOCTPAHCTBC U YMCTb HAXOJUTH YIOJI
" pacCTOAHNEC MEKIAY HUMU;

- MPUMEHSITh TEOPEMBI 0
napayienbHOCTH MIPSIMBIX u
IUIOCKOCTEHl B MPOCTPAHCTBE  IpHU
pElICHNH 3a]1aY;

- YMETb MPUMEHSITh

napaielbHOe IMPOCKTUPOBAHUE IS
n300pakeHus Gpuryp;




- COOTHOCHUTh O00BEMBI  COCYJZIOB
OJMHAKOBOI (hopMbI Pa3IMIHOTO
pasMmepa;

- OlIeHUBaTh (POpPMYy IPABUIBHOIO
MHOTOI'paHHHKA T0CJIE CITUIJIOB, CPE30B U
T.I. (ONpenensTh KOJIWYECTBO BEPILIHH,
pebep u rpaHeit HOJy4EeHHBIX
MHOT'OT'PaHHUKOB)

- yMETh HNPUMEHSThH
NEePICHIUKYISIPHOCTH  OPSAMOA |
TUIOCKOCTH TIPH PELICHUH 337134,

- BJIAJICTh HOHSTUSIMA
OPTOrOHAJIBHOE HPOCKTHPOBAHMUE,
HAKJIOHHBIE W WX TMPOCKIMU, YMETh
IPUMEHATH  TEOpeMy O  Tpex
NEPICHUKYIISPAX MPU PEIICHUHN 3a/1a4;
- BJIAJICTh IOHATHSIMH PACCTOSHHE
MexIay ¢GurypaMd B NPOCTPaHCTBE,
o0mumi NEePIECHANKYIISP IBYX
CKPELIMBAIOIINXCS HPSAMBIX H yMETh
NPUMEHSTh UX NIPU PEIICHUU 3a]1aY;

- BJIQJICTh TOHATHEM YTOJl MEXIY
NpsIMOM M IJIOCKOCTBIO U yMETh
IPUMEHSATH €ro MPH PEIICHUHN 3a/1a4;

- BIIAJIETh MOHATUAMU
IBYTPaHHBIA  YTrOJI, Yroil  MEXny
IUIOCKOCTSIMH, NIEPIEHIUKYIISIPHBIE

TUIOCKOCTH U YMETh MPUMEHSTh HX MPH
pEIICHUH 33]1aY;

- BJIAJICTh TOHATUSAMH TIPU3Ma,
napaiesenuIe;| u MIPUMCHSITh
CBOWCTBA  MapajuleJeNHIena  IpH
pellleHuH 3a]a4;

- BJIAACTH IIOHSATUEM
OPSIMOYTONIBHBIN  TMapaienenumnes, |
IIPUMEHATH €T0 IIPU PEIICHUH 3a/1aY;

— BIIQ/IETh TIOHATHUSAMHU THpPaMUA,
BUJIbI MUPAMUJL, SJIEMEHTHI IPABUIBHOM
NUPAMUIBl U YMETh NIPUMEHATh UX IIPU
pellleHu  3a]a4;

- UMETh NpeCcTaBICHNE 0
TeopemMe Ditnepa, MPaBUIILHBIX
MHOTOTpaHHHKAX;

- BJIAACTh IIOHATHUEM  IUIOIIAAU
HOBerHOCTeI)'I MHOI'OIrpaHHHUKOB n
yMETh TPHUMEHITh €ro MPH PEIICHUU
3a1ad;

— BIQJIETh  TOHATHSIMH  Teja
BpamieHus (UMWIWHIpP, KOHYC, IMap u
chepa), HX CEUEHUSI U  YMETh
MPUMEHSTH UX TPU PEIICHUH 3a/1a4;

- BJIAICTH IIOHATUAMHA
KaCaTCJIbHBIC MPAMBIC W ITINIOCKOCTH H
yMETh MPUMEHSITh W3 TPU PEIICHUU
3a1ad;

- HUMETH MNpCaACTaBJICHUA (0}
BIIMCAHHBIX W OMHCAHHBIX cdepax u
YMETh TPHUMEHSATh WX TpPU PEIICHUH
3amad;




- BIAJETh IOHATUAMHU  O0BEM,
00BEMBI MHOT'OTPaHHUKOB, Te
BpallleHUs W NPUMEHATb UX IpH
pEIICHNH 33124,

- UMETh IIPEACTABIICHUE 0
pa3BepTke LWIMHApPA U  KOHYyca,

miomaayd IMOBEPXHOCTH HUIIHMHAPA H

KOHYCa, YMCTb IPHUMCHATH UX IIPU
PEIICHUHU 3ada4,
- HUMCTH MMpeaACTaBJICHHUC 0

wiomaan chepbl U yMETb NPUMEHSTH
€ro Ipy PELICHUH 3a/1a4;

- yMeTh  pelarb 3ajadyd  Ha
KOMOMHAIlUKM MHOTOI'PAaHHUKOB U Tell
BPALICHHUS;

- UMETh IIPEJCTaBICHUE 0

nofo0ur B TPOCTPAHCTBE U YMETh
pemwlatb  3agayd  Ha  OTHOIIEHUE
00BEMOB M IUIOIIAJCH MOBEPXHOCTEH
no1I00HBIX (uryp.

B nosceonesnoii  orcuznu  u
usyueHuu opyaux npeomMemos:

- COCTaBJIATh C HCIOJIb30BAHUEM
CBOMCTB  TreoMeTpHYecKux  (Quryp
MaTeMaTHYECKHE MOJICIH ISl PEIICHUS
3aa4  MPAKTUYECKOTO XapakTepa |
3alad = W3  CMEXKHBIX  JTUCIUIUIVH,
UCCIIEJIOBATh TMOJIYYEHHbIE MOJETH H
WHTEPIPETUPOBATE PE3yiIbTAT

npu

Bexmoput u

- OnepupoBarb Ha 0a30BOM ypOBHE

- BJ'I&}IGTI) IMOHATUAMU BEKTOPBI U

Koopounam IMOHATUEM JE€KAapTOBBI KOOPAMHATHEI B | UX KOOPAWHATEI,

bl 6 MPOCTPAHCTBE, — YMETb  BBINOJHATL  OIEPaALlUU

npocmpanc - HaxoOWTh KOOPAMHATBI BEPIINH | HAJ BEKTOpaMH;

mee KyOa Hu PSIMOYT'OJIBHOTO | — HCIIOJIb30BATH CKaJIIpHOE

napajuiejIenunea IIPOU3BENECHNE BEKTOPOB IIPU PEIICHUU

3a1ad4,
— IIPUMEHATH YpaBHEHUE
IJIOCKOCTH,  (opmyny  paccTosTHUS
MEXIy TOYKaMH, ypaBHEHHUE CQepbl
IIpU pELIEHNN 3a1aY;
— IIPUMEHATh BEKTOPBI U METO
KOOpAMHAT B  MOPOCTPAHCTBE  IIPU
peuennn 3axaq

Hcmopusa - OnuceiBaTh OTHEIBbHBIE | — NmeTs nipeacTaBiieHUE O BKIIAJE

MamemamuK | BBIOAIOIIUECS PE3YyNbTAThl, MOIYYEHHLIE | BBEIIAIOIIUXCS MATEMATUKOB B Pa3BUTHUE

u B XOJ€ pa3BUTHSA MaTeMaTUKA Kak | HAyKH;

HayKWU;
- 3HATh MPUMEPbl MAaTEeMaTUYECKUX
OTKPBITHM M HMX aBTOPOB B CBS3H C

- [IOHUMAaTh POJIb MaTeMaTUKU B
passutuu Poccun




OTEYECTBEHHOW M BCEMUPHON UCTOPUEN;
- MOHUMATh pOJIb MAaTEMAaTUKU B
pasButuu Poccun

Memoowt - [IprMeHsATh W3BECTHBIE METOMABI | — Hcnonp30BaTh OCHOBHBIE
Mamemamuk | upu perieHrun CTaHJAPTHBIX | METOJBI JIOKA3aTeNIbCTBA, IPOBOJIUTH
u MaTeMaTUYCCKHX 3aJ1ady; JI0Ka3aTeJIbCTBO Hu BBIIOTHSATE
- 3aMeyaTb M XapaKTepHU30BaTh | OMPOBEPIKECHUE,
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B | — MPUMEHSTh OCHOBHBIE METO/IbI
OKpY>Kalollen JeHCTBUTEIbHOCTH; pelIeHNUs MaTeMaTHYECKUX 33]1a4;
- MIPUBOIUTH MpUMEpPHI | — Ha OCHOBE MaTeMaTHYECKHX
MaTeMaTUYECKNUX 3aKOHOMEPHOCTEH B | 3aKOHOMEPHOCTEH B IpUPOJIE
MIPUpPO/IE, B TOM YHUCJIE | XapaKTepU30BaTh KpacoTty u
XapaKTEePUIYIOITUX KpacoTy M | COBEPIICHCTBO OKPYXAIOUIEr0 MHpa H
COBEPILIEHCTBO OKPYXAIOIIEr0 MHUpa U | MPOU3BEACHUN UCKYCCTBA;
MIPOU3BEACHUN UCKYCCTBA - MIPUMEHSTh MpocCTeuIme

IPOTrpaMMHBIE CPEJICTBA U JIEKTPOHHO-
KOMMYHUKAI[UOHHbIE ~ CUCTEMBl  IIpH
pelIeHN MaTEMAaTUYECKUX 3a/1a4;

- I0JIH30BaThCS MIPHUKJIATHBIMH
porpaMMaMu u IporpaMmMamMu
CHUMBOJIBHBIX BI)ILII/ICJICHI/Iﬁ I
HCCIIET0OBAHUS MaTeMaTHYECKUX
00BEKTOB

Conep:xanue yueOHOro npeamera

B cootBerctBuM ¢ npunAroil KoHnenuumeil pa3BuTHs MareMaTH4ecKoro oOpa3oBaHUS B
Poccuiickoit deneparnuu, maTemMaTH4ecKoe OOpa30OBaHHME peEIIAaeT, B YACTHOCTH, CJEAYIOIINE
KJIIOYEBbIE 33a4u:

-«IIPEOCTABIATh  KAXKIOMY  OOYYalOmEMyCsi BO3MOXHOCTh  JIOCTHIKEHHS  YPOBHS
MaTeMaTHYeCKUX 3HAHUH, He0OXOAUMOTO Ul AabHENIIeH yCIeHOM AKU3HHU B O0IIECTBEY;

-«obecrieunBaTh HEOOXOAMMOE CTPAHE YUCIIO BBITYCKHUKOB, MAaTeMaTHUECKasi MOJIrOTOBKA
KOTOPBIX JOCTaTOYHA JUIs MPOJOJDKEHUS 00pa3oBaHUs B PA3IMUYHBIX HANpPaBICHUAX U IS
NPAaKTUYECKOH  NIEeATENPHOCTH, BKIIOYAas  MPENoJaBaHHWE MaTeMaTHKH, MaTeMaTH4YeCKHe
ucclieIoBaHusl, paboTy B cepe MHPOPMALMOHHBIX TEXHOIOTUN U JIp.»;

-«B OCHOBHOM O00IIeM U cpenHeM o0meM o0pa3oBaHUM HEOOXOJUMO MPEayCMOTPETh
MOJIrOTOBKY OOYYaloIIMXCs B COOTBETCTBHUHM C MX 3allpocaMHM K YPOBHIO IMOJATOTOBKH B cdepe
MaTeMaTU4eCKOro 00pa3oBaHUs.

CoOOTBETCTBEHHO,  BBIJCNSAIOTCS TPH  HANpaBieHUs TpeOOBaHMM K  pe3ylbTaTam
MaTeMaTHYeCcKoro o0pa3oBaHUs:

-[IPaKTHUKO-OPHEHTUPOBAHHOE MaTeMaTHYecKoe 00pa3oBaHKe (MaTeMaTHKa ISl KU3HH);

-MaTeMaThKa JJIsl KCIIOJIb30BaHMsI B TPOECCHN;

-TBOpYECKOE HaIlpaBlieHHE, Ha KOTOPOE HAIleJICHbI T€ 00yJaroIuecs, KOTOpble MIIaHUPYIOT
3aHMMAaTbCS TBOPYECKOW M MCCIEAOBATENbCKOM paboTol B o00JacT MaTeMaTuKH, (QU3UKHU,
HSKOHOMHKH U APYTHX 00IACTSX.

DT HampaBJeHUS peaNu3yloTcsi B JBYX Oilokax TpeOoBaHMH K pe3yjibTaram
MaTeMaTHYeCKOro 0Opa3oBaHusl.

Ha yrnybnenHom ypoBHe:

-Boinyckauk Hayuutess B 10—11-M kmaccax: Ajsl yCIEIIHOTO MPOAOIDKEHHUS 00pa3oBaHHS
10 CHENMATIBHOCTSIM, CBSI3aHHBIM C IPUKJIAJAHBIM UCIOIb30BAHUEM MATEMATHUKH.




-BbInyCKHUK MOJY4YMT BO3MOKHOCTH HayuuThess B 10-11-m kmaccax: ans obecneueHus
BO3MOXXHOCTH YCIEIIHOTO MPOJOJDKEHHUs] 00pa30BaHUS 10 CHEIHATbHOCTSM, CBS3aHHBIM C
OCYIIECTBIICHMEM HAyYHOH M HCCIIEOBATEIbCKON JEATENbHOCTH B O0JACTH MaTeMaTHKU |
CMEXHBIX HayK.

[lpy wW3ydyeHUM MaTeMaTHKHd Ha YIIyOJIGHHOM YpOHE TMpPenbsABIAIOTCS TpeOoBaHus,
COOTBETCTBYIOIIIME HAIIPABJICHUIO «MAaTeMaTUKa JJIsl MPo(ecCHOHAIBHOMN eI TeIbHOCTHY; BMECTE C
TEM BBITYCKHHUK MOJIy4aeT BO3MOXKHOCTb M3YUYUTh MaTEMAaTUKY Ha ropas3io 0osiee BBICOKOM YPOBHE,
YTO co3/acT GyHIaMEHT JAJIsl JaJbHEHIIero Cephe3HOro U3y4eHUs] MaTeMaTHUKH B BY3€.

Yri1y0/1eHHbIH ypOBeHb

Anre0pa M HaYaJIa aHAIM3A

IloBropenue. PemeHne 3amad ¢ UCHOJIB30BAHUEM CBOMCTB YHUCEN U CHUCTEM CUYUCIICHUS,
JENUMOCTH, AOJEH W 4acTeil, MpPOLEHTOB, MOAYJeH uucen. PeuieHue 3amad ¢ MCIOIb30BAHUEM
CBOWCTB CTEMEHEH U KOpHEW, MHOTOYWICHOB, NPeoOpa3oBaHWN MHOTOWICHOB U JIPOOHO-
pauMoOHaNbHBIX BhIpakeHUM. PellleHne 3aa4 ¢ MCMONIB30BAHUEM TpagyCHOW Mepbl yriia. Moayib
qHcia M ero cBoiicTBa. PerneHne 3ajgad Ha ABMKEHHE M COBMECTHYIO padOTy, CMECH M CILIaBBI C
MOMOIUIBIO TUHEHHBIX, KBaPATHBIX U JAPOOHO-PAIIMOHATILHBIX YpAaBHEHUH U UX cucTeM. PerieHue
3a/a4 C IIOMOIIBI0 YMCIIOBBIX HEPAaBEHCTB M CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, C
MPUMEHEHHEM H300paKeHUs YMCIOBBIX IPOMEXKYTKOB. Pelmienue 3amay ¢ HMCHOIb30BaHUEM
9UCIOBBIX (YHKIMHA W WX TpadukoB. Vcronb30BaHHE CBOWCTB W TpaUKOB JIMHEWHBIX U

KBaJPaTUYHBIX (YHKIHUH, OOpaTHOW MPOMOPLUOHATBHOCTH U (DYHKIHU y:\/; . I'padmueckoe

peuieHue ypaBHEHHW U HepaBeHCTB. lcmonp3oBaHWe onepaluil HaJl MHOXECTBAaMHU H
BBICKa3bIBaHUSAMHU. VICTONB30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJIHOM MEpPEeMEHHOI,
YHCIIOBBIX MPOMEKYTKOB, UX OObeIWHEHUH U mnepecedeHuil. [IpuMeHeHne npu pemieHuu 3aaad
CBOMCTB apU(METHUECKOH M TE€OMETPUYECKOM MpOrpeccuu, CyMMHpPOBaHUS OECKOHEUHOMN
CXOJAIIEHCS TEOMETPUUYECKON MTPOTPECCUHU.

MHoxecTBa (YHCIIOBBIE, TE€OMETpUYECKHX (uryp). XapakTepucTUUECKOe CBOWCTBO,
AJIEMEHT MHOXXECTBA, MyCTOe, KOHEYHOE, OeCKOHeUHOe MHOkecTBO. CrocoObl 3aJjaHisl MHOXKECTB
[TogmuoxkecTBo. OTHOILIEHUS TPUHAMICKHOCTH, BKIIOYEHUs, paBeHcTBa. Ornepanuu  Hax
MHokecTBaMu. Kpyru Ditnepa. Koneunsie u 6eckoHeUHbIE, CYETHBIE M HECUETHBIE MHOXKECTBA.

WctrHHBIE W JIOKHBIE BBICKA3bIBAHMS, ONEpPAllMM HAJ BBICKA3bIBAaHUSIMU. Ajeebpa
gvickazviganuti. (CBA3b BBICKa3bIBAaHUW C MHOXECTBaMHU. KBaHTOpBI CyIIECTBOBAaHUS H
BCEOOIIHOCTH.

3akoHbl JIOTMKU. OcHo@uble JNocuueckue npaeuna. PeleHne mnoruyeckux 3aaad ¢
HCIOJIb30BaHNEM KPYroB Diliiepa, 0CHOBHbIX 102U4eCcKUX npasu..

YMmozakmoueHus. OOOCHOBaHMS U JIOKa3aTeIbCTBO B MareMaTuke. Teopembl. Bumbl
MaTeMaTHYeCKUX  YTBEpXKIeHUH. Buovi  dokazamenvcms. Mamemamuueckas — UHOYKYUSL.
Ymeepowcoenus: obpamnoe oannomy, NpPOMUBONONOdNCHOE, 0OpaAmMHOe NPOMUBONOTOHCHOMY
Odannomy. Ilpu3HaK U CBOMCTBO, HEOOXOIUMBIE U JOCTATOYHBIC YCIOBHUS.

Ocnosnass meopema apugpmemuxu. Ocmamku u cpasHenus. Aneopumm Eexknuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema Pepma. (-uuHvle cucmemvbl CHUCTEHUS.
Dynxyus Diinepa, yucio u cymma oeaumenell HAmypaibHO20 YUCd.

Pannannast Mmepa yria, TPUTOHOMETPUYECKasi OKPYKHOCTh. TpHUTOHOMETpUUecKre (DyHKIITNN
gricenn U yrioB. DOpMyInbl MPUBEICHHS, CIOKEHUS TPUTOHOMETPUYECKUX (PYHKIHMA, (HOpMYIbI
JBOMHOTO M TOJOBMHHOIO aprymeHTa. IIpeoOpa3oBaHue CyMMBbI, pa3HOCTH B IPOU3BEIEHUE
TPUTOHOMETPUYECKUX (YHKIIHA, 1 HA00OPOT.

Hymu ¢yHKIuu, mnpoMexyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haubompiiee wu
HauMeHbIllee 3HaueHne (QpyHkuu. [lepuogudyeckne GyHKIMM U HAaUMEHBIIUNA Tiepuoa. YeTHble u

HeueTHbIC PYHKIUU. QyHKyuu «OpobHas yacms yuciay Y = {X} u «yenas yacms yuciay Y = [X] .

Tpuronomerpuueckue (GyHKIHMH YHUCIOBOrO aprymeHra Y =COSX, Yy=sinX, Yy=tgXx,
y =ctg X. ColicTBa 1 rpauKel TPUTOHOMETPUIECKUX () YHKITAMH.



OOpatHble TpUroHOMeTpudyeckre (YHKIHMH, UX TJIABHBIE 3HAUEHUs, CBOWCTBA M TpaduKH.
Tpuronomerpuueckue ypaBHeHHs. OIHOpPOJHBIE TpPUTOHOMETpUYECKHE YypaBHEHUs. Peienue
IIPOCTEHIINX TPUTOHOMETPUUECKUX HEpaBeHCTB. lIpocreiimme cuUcTeMbl TPUTOHOMETPHUUECKHUX
YpaBHEHUH.

Crenenp ¢ JEHCTBUTENBHBIM  IIOKa3aTelieM, CcBoOWcTBa  cremeHd. Ilpocreiimue
IoKa3aTeabHbIE YpaBHEHUs U HepaBeHcTBAa. IlokaszarenbHas (yHKLIMS U €€ CBOMCTBAa U rpaduk.
Yucno € u pyHkuus y =e*.

Jlorapudm, cBoiictBa sorapudma. JlecATHUHBII M HATypaJbHBIA  JOTapUdM.
[IpeoOpa3oBanue jorapupmMuuecKux BboIpakeHH. Jlorapupmudeckne ypaBHEHHs U HEPaBEHCTBA.
Jlorapudmudeckas GyHKIHS B €€ CBOWCTBA U rpaduK.

Crenennast GyHKIHUS U €€ CBOWCTBA U Tpaduk. MppanuoHanbHble ypaBHEHHUS.

[lepBuuHble mOpeACTaBICHMS O MHOXECTBE KOMIUIEKCHBIX uucen. [leilcmeus ¢
KomnaekcHoimu uucnamu. Komnnexkcno conpsoicennvie uucna. Mooynb u apeymenm uucaa.
Tpuconomempuueckas popma KomniekcHoz2o yucia. Pewenue ypasnenuii 6 KoOMnieKCHbIX YUCTAX.

Meton WHTEpBAJIOB Ui pEIICHUS HepaBeHCTB. lIpeoOpa3zoBanusi rpaduKoB (QYHKIIHIA:
C/IBUT, YMHOKE€HHE Ha 4YHCJIO, OTpaXCHHWE OTHOCHTEIbHO KOOPIMHATHBIX ocei. ['paduyeckue
METOJIbl PEUICHUs] YpaBHEHUI W HEpaBEHCTB. PellleHue ypaBHEHUN M HEPaBEHCTB, COJIEPIKAIIUX
MEPEMEHHYIO MOl 3HAKOM MOAYJIS.

CucreMbl NOKa3aTeNbHBIX, JOTapUPMUUECKUX U UPPALMOHAIBHBIX ypaBHEHHH. CucTembl
M0Ka3aTeIbHbIX, JJIOTapU(PMUUECKUX U HPPALIMOHATIBHBIX HEPABEHCTB.

Bsanmuo obparnbie pyHkmmn. ['paduku B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHUsI, CUCTEMB] YpPaBHEHUH C TapaMeTpOM.

@opmyna Bunoma Hviomona. Pewenue ypagnenuti cmenenu vluie 2 CneyuaibHuix 6UO06.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpusooumsie mnozounensvi. OCHO8HAs meopema
aneeopol. Cummempuueckue MHo2ouneHbl. L]enouucnennvie u Yyero3HauHvle MHO20YIEHDI.

Huoghanmoswr ypasnenus. [ennvie opoou. Teopema @epma o cymme K8aopamoa.

Cymmbl u psaovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopemvl 0 npudaudzCeHUU OCUICMBUMENbHBIX YUCET PAYUOHATbHBIMU.

Mnooicecmea na KOOpOUHAMHOU NIOCKOCMU.

Hepaeencmeo Kowu—bynsxosckozo, nepasencmeo Hencena, nepasencmsa o cpeouux.

[Tonstue mnpenena ¢yHkuuu B TOUKe. [lomsamue npedena Qyukyuu 6 0OECKOHeuHOCMmU.
Acumnmomul  epaguxa @yukyuu. Cpasnenue 6eCKOHEUHO MANbIX U OECKOHEeUHO OONbUIUX.
HenpepsiBHocTh Pynkiuu. Ceoticmsa nenpepvignvix ¢yukyui. Teopema Betiepwmpacca.

Huddepenumpyemocts Gpynkuuu. [Iponssoanas ¢pynkuuu B Touke. KacatenbHas k rpaduky
¢yakuu. ['eomerpuueckuid U (QU3NYECKUIl CMBICI TPOU3BOJHOU. [Ipumenenue npou3eooHOU 6
@uzuxe. [IponsBoanble aneMeHTapHbIX QyHKIMA. [IpaBuna nuddepennnpoBanms.

Bropas npousBoiHas, ee reoMeTpuuecKuil U GU3NYECKUN CMBICI.

Touku 3kcTpemMymMa (MaKkcUMyMa M1 MUHUMYMa). McciieoBanue 3jeMeHTapHbIX GYHKIUN Ha
TOYKH OJKCTpeMyMa, HauOoiblllee U HaUMEHbIIEe 3HAaYeHHE C MOMOIIbI0 IPOU3BOJIHOM.
Ilocmpoenue epaguxos yukyuii ¢ nomowplo npouzsoouvix. Illpumenenue npou3eoO0HOU npu
pewenuu 3aday. Haxooicoenue sxcmpemymos ¢hyHKyuti HeCKONbKUX NePeMeHHbIX.

[TepBooOpaznas. Heonpenenenusiit unterpai. IlepBooOpasHble 3eMEHTApHBIX (YHKIUH.
[Tnomane kpuBonuHenHoi Tpaneunu. @opmyna Heiotona-Jleibuuma. OnpeneneHHblii nHTerpa.
Buiuucnenue nnowaoeii niockux guayp u 06vemos mei 6pawjeHus ¢ NOMOwbio UHmMezpaa.

Memoovl pewenus ¢hynkyuonanvhvix ypagHenuti u HepageHcms.

I'eomerpus

[ToBTOpenwue. Pemenne 3ama4 ¢ UCMOIb30BaHUEM CBOWCTB (PUTYpP Ha TIJIOCKOCTH. PereHue
3a/1a4 Ha JJOKa3aTeJlbCTBO U MOCTPOEHUE KOHTPIpUMEpOB. [IpuMeHeHre NpoCcTeNINX JIOTHYECKUX
npaBui. PemeHue 3agay ¢ MCIOAB30BAaHMEM TEOPEM O TPEYrONbHUKAX, COOTHOLIEHHUH B
NPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYroJdbHUKaMHU. Perienue 3amgau c
UCMOJb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPY)KHOCTAMHU. PerieHue 3amad Ha HU3MEpeHHUs Ha
IUTOCKOCTH, BBIYMCIICHUS IUTHH U TUIOWaei. Pewenue 3a0au ¢ noMowbio 6eKmopos u KOOpOUHam.



Harnsguas crepeomerpus. [Ipusma, napamienenunen, mupaMua, TETPadp.

OcHOBHBIE TOHATHS T€OMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3
HUX. [lonamue 06 akxcuomamuieckom memooe.

Teopema Menenaa onsa mempasdpa. IlocTpoeHne ceyeHH! MHOTOIPAHHUKOB METOJIOM
cienoB. lleHTpanpHOe mpoekTupoBaHue. IlocTpoeHune cedeHW MHOTOTPAHHHUKOB METOJIOM
MPOEKIIUH.

CkpemuBaroniyecss nIpsMble B IMPOCTPAHCTBE. YTOI MEXIy HUMH. Memoowvl HaxodircoeHus
PACCMOSHULL MeAHCOY CKPeUUBAIOUUMUCS NPAMBIMU.

Teopembl 0 TapaIeTbHOCTH MPSAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. l[lapammensHoe
MIPOEKTUPOBAHKE U U300pakeHue puryp. I eomempuueckue mecma modex 8 NPOCMpaHcmae.

[lepieHAUKYISAPHOCTh  MPSAMOM U TUIOCKOCTH.  OpTOrOHANBHOE  MPOCKTHPOBAHUE.
Haknonnsle u npoeknuu. Teopema o Tpex nepneHauKyIspax.

Buovr  mempasopos.  Opmoyenmpuyeckuti  mempa’op,  KAPKACHBIL — mMempa’op,
pasnocpanuslii mempal’op. llpamoyzonvueiii mempas’op. Meduansl u Oumeouanvt mempasaopa.

Jlocmpaueanue mempasdpa 0o napaiienenuneod.

Pacctosnust mexnay ¢urypamu B mpoctpaHcTBe. OOmMil NEepneHAUKYISp IBYX
CKPCIIMBAOIINXCS TPSIMBIX.

Yrael B mpocTtpaHcTBe. [lepneHAuKymsipHbIE MJIOCKOCTH. [lnowjads opmo2oHANbHOU
npoexyuu. Ilepnenouxynapnoe ceuenue npusmol. Tpexepannvii u muocoepanusiii yeon. Ceolicmea
NJIOCKUX V2ll08 MHO202panHo20 yena. Ceoticmea NI0CKUX U 08Y2PAHHbIX Y2llo8 MpPexespanHo2o yaid.
Teopembl KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20 Yeld.

Bunel MHOTOTpaHHUKOB. Pazgepmku mHoeoepannuka. Kpamuatiwue nymu Ha nogepxuocmu

MHO202PAHHUKA.
Teopema Oiinepa. llpaBWwibHbIE MHOTOTPAHHUKU. /[BOUCMBEHHOCMb  NPABUNLHBIX
MHO202PAHHUKOS.
ITpusma. [Tapamtenenumnen. CaolicTBa napajulesenuIeaa. IIpssMOyTONBHBIN

napajutenenunes. HakioHHbIe TPU3MBL.

[Tupamuna. Buasl nmupaMua. DneMeHTbl NpaBWiIbHON mupamuibl. [lupamMuasl ¢ paBHO-
HAKJIOHEHHBIMH peOpaMu U TPaHsSIMHU, UX OCHOBHBIE CBOWCTBA.

[Tnomaau noBepxHOCTEH MHOTOTPAHHUKOB.

Tena BpameHus: UIMHAP, KOHYC, map u cdepa. CedeHns NWIMHIpPA, KOHyca W Iapa.
[ITapoBoii cerMeHT, MapoBOil cI0H, apoBOii CEKTOP (KOHYC).

YceueHHas mupaMuia ¥ yCEUSHHBIH KOHYC.

Onemenmol cihpepuueckoi ceomempuu. Konuueckue ceuenus.

KacarenpHple mpsiMble M IJIOCKOCTH. Brmcanubsie u ommcaHHble cdepwl. Kacarowuecs
cghepovl. Kombunayuu men epawjerus.

Bekroper u koopauHathl. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO. YTOI MEXKIY
BekTopamu. CKalisipHOE ITPOU3BEICHHE.

VYpaBHenue tuiockocTH. PopMylia pacCTOSHUS MEXIYy TOUYKaMH. YpaBHEHHE cC]ephl.
Dopmyna paccmosanus om mouku 00 niockocmu. Cnocobwvl 3a0anus npAMoU ypasHeHUAMIU.

Pewenue 3adau u oOokazamenbcmeo meopem C NOMOWDBIO BEKMOPO8 U MemoooM
KOOpOuHam. DiemMeHmyl 2eoMempuu Macc.

[Tonstue o6bema. OOBEMBI MHOTOIpaHHUKOB. OOBEMBI Te BpallleHus. Axcuomvl odvema.
Buv1600 ¢hopmyn ob6vemos npsamoyeonvrhoco napannenenuneod, npuzmvl u nupamuowvt. opmynst 0
Haxoxcoenusi 0ovema mempasopa. Teopemvt 06 OMHOWEHUAX 0OBLEMOB.

Ilpunoosicenuss unmezpana K 6bIYUCTEHUID 00bEMO8 U NO8epXHOCMel mel 6PaujeHus..
IInowaow cgepuueckozo nosica. Obvem wapogozo cnos. Ilpumenenue obvemos npu peuieHuu
3a0au.

[Tnomans chepsl.

Paszeepmra yununopa u xonyca. Ilnomaas MOBEpXHOCTH LHWIMHIPA U KOHYCA.

KomOunHanuu MHOIrOrpaHHUKOB U T€J BpaILEHUs.



[Tonobue B mpoctpancTBe. OTHOLIEHHE OOBEMOB U IUIOIMIAJCH MOBEPXHOCTEH MOIOOHBIX
¢buryp.

Heudicenus 6 npocmpancmee: napaiielbHbill NEPEHOC, CUMMEMPUS OMHOCUMETbHO NIOCKOCHU,
YEHMPAbHAS CUMMEMPUSL, NOBOPOM OMHOCUMETILHO NPAMOU.

IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0a4 Ha NIOCKOCMU C UCNONb30BAHUEM
cmepeomempuiecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeopHs rpagoB 1 KOMOMHATOPHKA

[ToBropenue. Vcnonp3oBanue TabuuL U AMarpamMM JUid MpeICTaBICHUs JaHHbIX. PemieHue
3aJa4 Ha MPUMEHEHHE OMHMCATEIbHBIX XapaKTePUCTUK YHUCIOBBIX HAOOPOB: CPEIHUX, HAHOOIBIIETO
Y HaMMEHBILErO 3HAYEHUs, pa3Maxa, JUCIIEPCUU U CTaHJapTHOIO OTKIOHEHH. Bprunciaenue 4actor
U BepoOATHOCTEH coObITUH. BbluncieHne BepoATHOCTEH B ONBITAX C PAaBHOBO3MOXKHBIMU
JIEMEHTApHBIMM  McXoJaMM. Mcnonap3oBaHME KOMOMHATOPUKHU. BpluncieHne BeposiTHOCTEH
HE3aBUCHUMBIX coObITHH. Mcmonb3oBanue (opMysbl CIOXKEHUSI BEPOSTHOCTEH, TuarpamMm Diinepa,
nepeBa BeposaTHoOcTeH, hopmyisl bepHyiim.

Beposmnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmelt.

YcnoBHas BeposATHOCTb. IIpaBuiio  yMHOXeHHs BeposATHOcTe. @Popmyina MOJHOU
BeposaTHocTH. Popmyna baiieca.

JluckpeTHble cilydaliHble BEJIMYMHBI M pacnpenencHus. COBMECTHBIE DPACIpPENCICHUS.
Pacnipenenenne cymMMBbl M NPOW3BEICHUsI HE3aBUCHUMBIX CIy4YalHBIX BEJIMYMH. Marematudeckoe
OKUJAHWE U JAUCIIEPCHs CIy4ailHOW BeNMUYMHBL. MaTeMaTndeckoe 0KMJAaHUE U JTUCHEPCUS CyMMBbI
CIIy4ailHBIX BEJIMYHH.

bunapnas  cinyuaiiHas ~ BelMuuHA, pacnpezeneHue  bepHymmu.  ['eomerpuueckoe
pacupeneneHre. bUHOMMaIBHOE pacHpenesieHHe U €ro CBOUCTBA. [ unepzeomempuueckoe
pacnpeoenenue u e2o cOUCMEA.

HenpepsiBHble ciyyaiiHble BenuduHbl. 11oTHOCTE BeposTHOCTH. DYyHKIMSA pacnpenencHus.
PaBHOMEpHOE pacnpenencHue.

Ilokazamenvroe pacnpedenenue, e2o hapamempbl.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmanbHoe pacnpexneneHue. DyHKuus
Jlarmmaca. Ilapamerpsl HOpManbHOro  pacnpeneneHus. [IpuMepsl  CiaydallHBIX — BEIWYMH,
MOTYMHEHHBIX HOPMAJILHOMY 3aKOHY (IIOTPEUIHOCTh W3MEPEHUH, pocT uenoBeka). [lenmpanvhas
npeoenvHas meopema.

Hepasencmeo Yebwviwesa. Teopema Hebwviwesa u meopema Bepuynnu. 3axon Gonvuiux
yucen. Bvibopounviii memoo usmepenusi eéepoamuocmei. Ponv 3axkona Oonvuiux uucen 6 Hayke,
npupooe u obwecmae.

KoBapuanust naByx ciy4dailHbix BenuuuH. [loHsiTHe 0 KOdhUIMEHTE KOPPETSAIUU.
CoBMmecTHbIE HAOMIOJCHUS JIBYX CIy4YalHBIX BEJTUUUH. Bbibopoumnsviti koaghguyuenm xoppensayuu.
Jluneiinas pezpeccus.

Cmamucmuueckas eunomeza. Cmamucmuka Kpumepusi U ee YPOGeHb 3HAYUMOCHIU.
IIposepka npocmeniuwux cunomes. IMnupuyecKkue pacnpeoenenus u ux c643b ¢ meopemuyecKumu
pacnpeodenenusamu. Paneosas koppensyusi.

Ilocmpoenue coomeemcmeuti. Hnvekmuenvie u cropvekmusHvle coomeemcmeus. buexyuu.
Juckpemnuas nenpepvigenocmo. [lpunyun Jupuxie.

Koouposanue. /[souunas 3anuce.

OcHoenvle nousmusi meopuu 2epaghos. [lepeevs. Jleouunoe oOepeso. CesazHocmb.
Komnonenmui ceaznocmu. Ilymu na epaghe. Jiineposwt u I amunomonogol nymu.



10 kiaace

Ha3Banue pa3nena

Kparkoe conepxxanue

KoanuectBO
4acoB

IloBTOpPEHME

DopMyIIbl COKPAIEHHOTO YMHOKEHUS. Y IPOLLIEHUE
BbIpakeHuil. Jlunerinas Gpynkus. Kpagparnunas
¢bynkums. Pemenne ypaBuenuii. Pemenue 3amay Ha
npumeHenne Teopemsl [Tugaropa. [Tnomans. ['padpuku
¢bynkumii. Ctenens u ee cBoiicTBa. HepaBeHcTBa n
cucTeMbl HepaBeHCTB. [IpeoOpa3oBaHue BbIpaKEHUH,
coJiepKalIuX KBajpaTHble KOpHU. [IpeoOpa3oBanue
BBIPAKCHUM, COAEPKAILUX KBaJpaTHbIE KOpHU. Pemenue
3a1a4 o reme «TpeyronsHukn». Pemenue 3agad o
TeMe «HeTbIpeXyroJbHUKW». Y PaBHEHUS U CUCTEMBI
YpaBHEHUH.

JlelicTBUTEILHbIE
ymucaa

HemumocTh 1menabix uucen. JlegeHWe ¢ OCTaTKOM.
CpaBHenus. Pemienue 3agad ¢ IEJIOYKMCICHHBIMU
HEHU3BCCTHBIMMU.

BBenenue.
ITapanyeabHOCTH
NPSAMBIX U
IJIOCKOCTEM

OcHOBHbBIE TOHSTHS CTEPEOMETpUU (TOUKa, MpsAMasd,
IJIOCKOCT, MPOCTPAHCTBO). [Tepecekatoruecs,
napajuiefibHble U CKpEIIMBAIOIIMecs IMpsiMble. YTOI
MEeXAy MpsSMbIMH B TMpocTpaHcTBe. [lapamiensHOCTb
OpsMOM M IJIOCKOCTH, TPU3HAKM W  CBOICTBa.
[TapaninenbHOCTh MIOCKOCTEH, MPU3HAKH U CBOICTBA.
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YucioBble PyHKIUH

Oynkiun. OOnacTe ONpeneNeHuss W MHOXKECTBO
3HaueHuil. ['papuk ¢ynkmuu. Iloctpoenue rpagdukos
(yHKIUH, 3a1aHHBIX Pa3IUYHBIMU criocobamu. CBolicTBa
(GyHKIMHA: MOHOTOHHOCTb, YETHOCTh W HEYETHOCTH,
MEPUOTUIHOCTb, OTPaHUYEHHOCTb. [TpomexyTkn
BO3pacTaHMs U YObIBaHMs, HauOoOJbIllee U HaUMEHbIlIEe
3HAa4YeHHUs, TOUKU FKCTpeMyMa (JIOKQJIBHOTO MaKCUMyMa
U MuUHMMyMa). Beimykiocts ¢ynkumu. ['paduueckas
UHTEepIpeTaIus. [Tpumepsr (YHKIIMOHATIBHBIX
3aBUCUMOCTEH B pealbHBIX Ipoleccax M SIBICHUSIX.
Crnoxnas ¢yHkius (kommosunus (yHkiuii). B3aumuo
obOparnbie ¢yHKIUH. OOIacTh onpeneieHus U 001acTh
3HayeHud oOpatHod ¢yHkuuu. [I'padux obpaTHOM
¢ynkuuu. Haxoxnenue GyHkimm, oOpaTHON JaHHOU

IleprieHAUKYISAPHOCTH
NPSAMBIX H
IIOCKOCTEH

[lepnennukynspHoCcTh NpsAMbIX. [lepneHINKYISIPHOCTD
MPsIMOM M TUTOCKOCTH, NPU3HAKKA U CBOMCTBA. Teopema o
TpeX NepHeHAnuKyisipax. IleprneHukynsp n HaKJIOHHAs K
IJIOCKOCTH. YTOJ MEXAy TMpsSAMOM M  IUIOCKOCTBIO.
[lepneHIUKYNSIpHOCTh  IJIOCKOCTEH, TNPU3HAKK U
cBoMcTBa. JIByrpaHHBI  yroja, JUMHEHHBIA  Yrod
JBYTpaHHOro yria. PaccTosHus  OT  TOYKH  JI0
IJIOCKOCTH. PaccrossHMe OT mpsAMOM /10 TUIOCKOCTH
MEXIYy NapauleIbHbIMU IUIOCKOCTSMHU. PaccrosiHue
MEX1y CKPELIUBAIOIIUMUCS TPSIMBIMHU.

[lapannenpHOe  IPOEKTHPOBAHMUE. OproronaibHoe
npoekTupoBanue. Ilnomans OpTOroHaJIBHON NPOEKLIUU
MHOTOYrofibHUKa. 300paxeHne MpOCTPaHCTBEHHBIX
¢uryp. LleHTpanabHOE MPOESKTHPOBAHHE.
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Tpuronomerpuyeckue

Cunyc, KOCHHYC, TaHTEHC, KOTAHTCHC

20




GyHkumnu

NMpou3BOJILHOTO yria. Pagmannas mepa yria. Cunyc,
KOCHHYC, TaHTeHC u KOTaHT€HC YHCla.
Tpuronomerpuyeckue (QyHKUMHU, HUX CBOHCTBA U
rpaduky; NIepUOANYHOCTb, OCHOBHOM nepuos. OOparHbie
TpUrOHOMETpUueckue (yHKIUH, HX CBOIiCTBa H
rpaduku.

Tpuronomerpnueckne
YPaBHEHHA

IIpocreimme TPUrOHOMETPUUECKHUE YPABHEHUS.
PemeHnst TpUroHOMETPUYECKUX YPAaBHEHUM.
[Ipocreiimme TPUrOHOMETPUUYECKNE HEPABEHCTBA.
ApKCUHYC, apKKOCUHYC, apKTAaHI'€HC YnCiIa

14

MHOrorpaHHuKHa

Bepmunsl, pebpa, rpaHu MHOrorpaHHuka. PasBeprka.
MHororpanssle  yribl. BbInykibsle  MHOIOTPaHHUKH.
Teopema Ditnepa.

[Ipusma, ee ocHoBaHus, OOKOBbIE peOpa, BHICOTA,
OokoBas MOBEpPXHOCTb. [IpsiMas M HakJIOHHAs HpU3Ma.
IIpaBunbHas npusma. [apannenenunen. Kyo.

[Mupamuna, ee ocHoBaHHe, OOKOBBIE pedpa, BHICOTA,
OOKOBasi ~ MOBEPXHOCTb.  IpeyrojipHas  MNHpamMHJa.
[IpaBunbHas nupamuaa. Y cedeHHas MupamMmua.

Cummerpun B KyOe, B mapajuienenumnese, B IpusMe
u nupamuye. [loHsTne o cUMMETpUH B HPOCTPAHCTBE
(ueHTpasibHAsA, OCEBasl, 3epKAJIbHAS).

Ceuenust MHOrorpanHukoB. [loctpoenue ceuenuii.
[IpencraBnenne O  OPaBWIbHBIX ~ MHOTOIpaHHMKAx
(TeTpasrap, Ky0, OKTasAp, TOJIEKadIP U UKOCAAP).
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IIpeodpa3oBanue
TPUTOHOMETPHYECKUX
BbIPaKEHHU I

. OcHOBHBIE TPUTOHOMETpUYECKHUE TOXKAecTBA. DopMyIIbI
npuseneHnsa. CHHYC, KOCUHYC U TAHT€HC CYMMBI U
pa3HOCTH JIBYX yrioB. CHHYC U KOCUHYC JBOMHOIO yIJIa.
®dopmyiiel MOJOBUHHOTO yria. [IpeoGpa3oBanHus cyMMbl
TPUTOHOMETPUUECKUX (PYHKIIMH B IPOU3BEIECHUE U
npousBezieHus B cymmy. IIpeoGpazoBanust npocTermmx
TPUTOHOMETPUYECKUX BBIpAXKEHUI. BeIpakeHne
TPUTOHOMETPUUYECKON (PYHKIIUHU Yepe3 TAaHTeHC
MOJIOBUHHOTO aprymMmenTa. [IpeoGpa3oBanus
TPUTOHOMETPUYECKUX BbIpaXECHUN. MeToabl peleHus
TPUTOHOMETPUUECKUX YpaBHEHUH (IPOJOIHKEHNUE).

20

KoMmiekcHbIe 4ynciia

KommnekcHble uncna. ['eoMerpuueckas HHTEpIpETALS
KOMIUIEKCHBIX uncen. JleficTBUTenbHas © MHUMas 4acThb,
MOJYJIb U @pTyMEHT KOMIIJIEKCHOTO YHUCIIA.
Anrebpanyeckasi 1 TPUTOHOMETpUYECKasi pOpPMBbI 3arucu
KOMIUIEKCHBIX Yucell. Apru(MeTniyeckue AeHCTBUS Hal
KOMIUIEKCHBIMU YHCJIaMU B Pa3HBIX popMax 3arucu.
KomriekcHo conpsixenHble uncia. Bo3senenue B
HaTypalibHYIO cTerneHb ((popmyna Myaspa). OcHOBHas
TeopeMa aJire0pbl

10

BekTops! B
NPOCTPAHCTBE

Bexropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOPOB M YMHOKEHUE BEKTOPA Ha YUCIIO.
Konnuneapnsie BekTophl. PaznoxkeHue BeKTopa no 1ByM
HEKOJUIMHEApHbIM BeKkTopaM. KoMIiaHapHbIE BEKTOPHI.
Pa3nosxeHne 1o TpeM HEKOMIUIAHAPHBIM BEKTOpaM

12

IIpousBoanas

[lonsTue o0 nmpenene  MOCIEIOBATEIBHOCTH.
CymiecTBOBaHUE TIpesiesia MOHOTOHHOM OrpaHU4YeHHOU

28




MIOCJIEOBATENBHOCTH. JIIMHA OKPYXXHOCTH M ILIOLIAb
Kpyra Kak IIpe/eisl 0CIeN0BaTeIbHOCTeN. beckoneuno
yOBIBaroIIasi reoMeTpuyecKasl porpeccust U ee Cymma.
Teopemsl 0 mpenennax MociIeoBaTeIbHOCTEN. IIEpeEXo K
IpezieaaM B HEpaBEHCTBAX.

[Tonsarue o HenpepbIBHOCTH (pyHKIMH. OCHOBHBIC
TEOpeMbl O HenpepeBHBIX (¢(yHKIuAx. [lonstue o
npenene ¢yHkuuu B Touke. [loBeneHue ¢yHKuui Ha
0ECKOHEUYHOCTH. ACUMIITOTBHI.

[Tonarue o mpousBOAHON (HyHKIMH, PUIUUECKUN U
T€OMETPUYECKUM CMBICJI NPOU3BOJHOM. YpaBHEHHE
KacaTenpHOW K Trpaduky QyHkuuu. IlpousBogHble
CYMMBI, pa3HOCTH, IIPOU3BENICHNUS, 4acTHOTO.
[Ipon3BO/IHbIE OCHOBHBIX 3JIEMEHTapHbIX (DYyHKIUI.
[IpousBoaubie crnoxkHOM U oOpatHOM (yHKUMH. BTOpas
IIPOU3BOIHAS. [IpumeneHne  NpPOM3BOJHOM K
UCCIIeIOBAaHUIO (YHKIMH M HOCTPOCHHIO TI'padUKOB.
Hcnonp30BaHne NPOU3BOAHBIX NPU PELICHUN YPABHEHUM
u HEPABEHCTB, TEKCTOBBIX, duznyecKux u
TEOMETPUYUECKUX 3ajad, HAXOXKICHHH HAHOONBbIINX U
HAaUMEHBIINX 3HAYCHUH.

IIpumepsl  MCHONB30BAaHUSA  IPOU3BOJHOM UL
HaXOXJCHHUS HAWIYYIIEro pELEeHUs B MPUKIATHBIX
3amavax. Haxoxnenue ckopoctH Ui Ipouecca,
3ajaHHoro  ¢opmyinoi  wuiau  rpaguxoM.  Bropas
IIPOU3BO/IHAS U €€ PU3NUECKUH CMBICIL.

Kom0unaropuka n
BEPOSATHOCTH

[ToouepenHbiii 1 OJTHOBPEMEHHBIN BHIOOP HECKOIBKUX
3JIEMEHTOB U3 KOHEYHOT0 MHOXKeCTBa. DopMyIibl  yucia
MEePECTAHOBOK, COYETAHUM, pPa3MEUICHUM.
Pewenue KOMOMHATOPHBIX 3a1a4. Popmyna GMHOMa
Herotona. CoiicTBa OMHOMHUATIBHBIX KO3()PUIIMEHTOB.

TpeyronsHuk Ilackais.

Hrorosoe noBropeHue
kypca 10 kinacca

Tpuronomerpuueckue ypaBHeHus. Pemenre 3aga4d Ha
NapajuIeIbHOCTD U NEPIEHIUKYIIIPHOCTD MPSMBIX U
IJIOCKOCTEN. Pemienne 3a1a4 Ha MHOTOIPaHHUKH.
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUH.
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
IIpeoOpaszoBanus rpaduKoB: MapasiebHbIA IEPEHOC,
CUMMETPHSI OTHOCHUTEIIBHO OCEH KOOPANHAT U
CUMMETpUSI OTHOCUTENIBHO Hayalla KOOpAWHAT,
CUMMETPUSI OTHOCUTEIIBHO MPSIMON Y = X, paCTSKEHUE U
CKaTHe BOJb OCEH KOOpAUHAT. Berunciienue
MPOU3BOJHBIX. [ [pMeHeHne TPON3BOAHBIX K
uccreoBaHuio GpyHKuil. Pemenne KoOMOMHATOPHBIX
3a1a4. Penmenue 3a1a4 Ha BBIYMCIIEHUE BEPOSITHOCTH.
KommiekcHele uncna.
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11 kaacce

Ha3Banue pa3nena

Kparkoe conepxxanue

KoanuectBO
4acoB

IloBTOpPEHME

Tpuronomerpuueckue popmyinsl. [IpeodbpazoBanus
TPUTOHOMETPUUECKUX BBIPAKEHU.
Tpuronomerpuyeckue ypaBHeHus. TpUroHoMeTpuyeCcKHe
HepaBeHcTBa. [IponsBoaHas . [IponsBogHas u ee
npumenenue. Oynknus. ['paduk dyakuuu. [Toctpoenne
rpaduKoB QPYHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.
Pemienue 3a1a4 Ha MHOTOTPaHHUKH.

CreneHu U KOpHH.
Crenennble pyHKIIUM

Kopenb crenenn n>1 u ero csoiictBa. CTeneHs ¢
palMoHalbHBIM TOKa3aTesieM U ee cBoicTBa. [lonsTue o
CTENIEHU C JCWCTBUTEIbHBIM MOKa3zaTesneM. CBOHCTBa
CTENEHU C JACUCTBUTEIbHBIM MoKa3areneM. CrerneHHas
(GyHKIMS C HATypaJbHBIM IOKa3aTeleM, €€ CBOWCTBA H
rpaduk. BepTukanbHble U TOPU3OHTAJIbHBIE ACHUMITOTHI
rpadukoB. ['paduku 1poOHO-TMHEHHBIX QYHKINH.

27

KoopauHathl TOYKH U
KOOP/AUHATHI BEKTOPA

JlexkapToBbl KOOpAMHATHI B mpocTtpaHcTBe. Dopmyna
paccTosiHus MEXIy JBYMS TOYKaMHU. YTOI MEXIY
BekTopamu.  Koopaunatel  Bektopa.  CkamspHoe
MPOU3BECHUE BEKTOPOB. YpaBHeHUS cdepbl U
mwiockoctu. @Dopmyna paccTOSHUS OT TOYKH [0
TJIOCKOCTH.

CrkaasipHoe
NnpousBeieHue
BEKTOPOB

Oynkiun. OOnacTe ONpeneNeHuss W MHOXKECTBO
3HaueHuil. ['papuk ¢ynkmuu. Iloctpoenue rpagdukos
(yHKIUH, 3a1aHHBIX Pa3IUYHBIMU criocobamu. CBolicTBa
(GyHKIMHA: MOHOTOHHOCTb, YETHOCTh W HEYETHOCTH,
MEPUOTUIHOCTb, OTPaHUYEHHOCTb. [TpomexyTkn
BO3pacTaHMs U yObIBaHMS, HauOoJblllee U HaMMEHbIIee
3HAa4YeHHUs, TOUKU FKCTpeMyMa (JIOKQJIBHOTO MaKCUMyMa
U MuUHMMyMa). Beimykiocts ¢ynkumu. ['paduueckas
UHTEepIpeTaIus. [Tpumepsr (YHKIIMOHATIBHBIX
3aBUCUMOCTEH B pealbHBIX Ipoleccax M SIBICHUSIX.
Crnoxnas ¢yHkius (kommosuniua (yHkiui). B3zaumuo
obOparnbie ¢yHKIMU. OOIacTh onpeaencHUs U 001acTh
3HaueHui oOpatHod ¢yHkuuu. I'padux obpaTHOM
¢ynkuuu. Haxoxnenue GyHkimm, oOpaTHON JaHHOU

JBuKeHue

[lepnennukynspHocTh NpsAMbIX. [lepneHINKYISIpHOCTD
MpsIMOM U TNTIOCKOCTH, NMPU3HAKK U CBOMCTBa. Teopema o
TpeX NepHneHAuKyisipax. [lepnenaukynsap u HakIOHHas K
IJIOCKOCTH. YTOJI MEXAy TMpsSAMOM M IUIOCKOCTBIO.
[lepneHIUKYNSIpHOCTh  IJIOCKOCTEH, TNPU3HAKH U
cBoMcTBa. JIByrpaHHBI  yroja, JUMHEHHBIA  Yrod
JIBYTpaHHOrO yrija. PaccTosHus  OT  TOYKH [0
IJIOCKOCTH. PaccrosHne oOT mpsAMOM 10 IUIOCKOCTH
MEXIYy NapauieIbHbIMU IUIOCKOCTSIMHU. PaccrosiHue
MEX1y CKPELIUBAIOIIUMUCS TPSIMBIMHU.

[lapannenpHOe  IPOEKTHPOBAHMUE. OproronaibHoe
npoekTupoBanue. Ilnomans OpTOroHaJIBHON NPOEKLIUU
MHOTOYrofibHUKa. 300paxeHne MpOCTPaHCTBEHHBIX
¢uryp. LleHTpanabHOE MPOESKTHPOBAHHE.

I uauHap, KOHYC U

Huwmuaap 1 koHyc. YcedueHHbIM KoHyc. OCHOBaHME,

17
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BBICOTa, OOKOBasi MOBEPXHOCTh, 0Opa3yroIas, pa3BepTKa.
OceBble CEUCHHS U CEUCHUS MapauIieiIbHbIC OCHOBAHUIO.
Hlap u cdepa, ux  cedeHus. Dmmric, rumnepoona,
napaboia Kak cedeHus KoHyca. KacarenbHas IIOCKOCTh
Kk chepe. Cdepa, BnucanHas B MHOTOTpaHHUK, cdepa,
OIMCaHHAs OKOJIO MHOTOrpaHHMKa. l[wimmHapudeckue u
KOHHYECKUE TIOBEPXHOCTH

IToxa3aTenbHble U
Jorapupmuyeckue
GyHkumnu

Jlorapudm yrcna. OCHOBHOE JIOTapU(pMHUECKOES
ToxaecTBo. Jlorapudm nponsBeaeHus, 4aCTHOTO,
CTETICHU; TTePEeX0/l K HOBOMY OCHOBaHUIO. JlecITHYHBII 1
HaTypaJbHBIN Jorapumel, uncio e. [IpeodpasoBanus
BBIPQ)KCHUH, BKIIIOYAIOIINX apr(pMeTHIeCKUe Oneparum,
a TaKk)Ke omepalii BO3BEACHHUS B CTEIICHb U
norapupmupoBanus. [lokazarenbHas GyHKIUS
(9kcmioneHTa), e€ cBoiicTBa U rpaduk. Jlorapudpmudeckas
¢dbyHKIMS, €€ CBOiiCTBa U rpaduK.

29

O0BeMBI TeJ1

[Tonstue 06 o6beme Ttena. OTHomIeHHE  00BEMOB
MOI00HBIX TeN. DopmyIbl o0Bbema KyOa,
napajiesienunena, MpuU3Mbl, IwMHApPa. Dopmysibl
oObeMa mHUpamMuabl W KoHyca. DopMyibl IIIOIIAIU
MOBEPXHOCTEH HWIMHApPA M KoHyca. Dopmyibl o0bema
apa v miomai cQepsl.

22

ITepBooGpa3nas n
HHTerpaj

[Tnomane kpuBoaMHEWHON Tpaneruu. [lonsTre 06
orpeneneHHoM uHTerpaie. [leppoodpaznasi.
IlepBooOpazHble aneMeHTapHbIX QyHKIMHA. [IpaBuna
BbIUMCIIEHUS IepBooOpa3HbIx. Dopmyna HeloToHa-
Jleiionuua. [Ipumepsl nprMeHeHNs UHTErpaia B GU3NKe
Y T€OMETpUH

10

MHoro4/eHbl

MHorouieHsl OT OJHON NEPEMEHHOM. [lenumocTh
MHOTOWICHOB. J[eJIeHne MHOTOWICHOB C OCTaTKOM.
PanmonanpHble KOPHH MHOTOYJIEHOB C LIEJIBIMU
kod(purnmentamu. Pemenure 1enpix anredopandeckux
ypaBHeHuii. Cxema ['opnepa. Teopema besy. Yuncio
KOpHE MHOTrO4JIeHa. MHOTOWIEHBI OT JBYX
nepeMeHHbIX. DOpMyIIbl COKPALIEHHOIO YMHOKEHUS IS
crapuux creneneil. bunom Herorona. MHOTOYJIEHBI OT
HECKOJIBKUX IIEPEMEHHBIX, CHMMETPUYECKHE
MHOTOYJICHBI.

DJIeMEeHTBI TeOPUH
BEPOATHOCTEH U
MaTeMaTH4eCcKoil
CTATHCTHKH

TabnuuHoe u rpaduueckoe MpeaCTaBIeHUEe JaHHBIX.
YucnoBble XapaKTEPUCTUKU PSIIOB TAHHBIX.
DrneMeHTapHbIe U CI0XKHbIe cOObITUsA. PaccMoTpenue
CIIy4aeB U BEPOSATHOCTb CYMMBbI HECOBMECTHBIX COOBITHIA,
BEPOSITHOCTH MPOTUBOIIONOKHOTO cOOBITH. [ToHATHE O
HE3aBHCUMOCTH coObITHII. BeposTHOCTH U
CTaTUCTHYECKAasi YaCTOTA HACTYIJICHHS COOBITHS.

YpaBHeHus u
HEPaBeHCTBA, CHCTEMA
YPaBHEHUI U
HEPaBeHCTB

Pemenue paloHaIbHbIX, MIOKa3aTeNbHbIX,
norapu(MUUECKUX ypaBHEHHUH M HepaBeHCTB. PemieHue
HWpPaAlMOHATIBHBIX YpaBHEHUU M HEpaBEHCTB. OCHOBHBIE
IIPUEMBl PELICHMsS] CHUCTEM YpaBHEHMI: IOACTaHOBKA,
anredbpanveckoe CJI0KEHHUE, BBEJICHUE HOBBIX
IIepEeMEHHbIX. PABHOCWIIBHOCTh ypaBHEHUH, HEPABEHCTB,
cucteMm. PemieHne mNpoCTEHIIMX CUCTEM YpPAaBHEHUN C
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JIByMsl HEU3BECTHBIMU. PelmeHue cucreM HEpPaBEeHCTB C
OIHOM TIepeMeHHOW. Jloka3aTesbcTBa  HEPABEHCTB.
HepaBeHCTBO 0 cpeaHeM apuU(pMETHYECKOM U CpeJHEM
TE€OMETPUYECKOM JIBYX YUCEIL.

Hcnonp3oBanne CBOWCTB U TpadUKOB (PYHKIUHA MpH
pEILICHNN YPaBHEHHUM U HEpaBEHCTB. MeTo HHTEPBAJIOB.
N300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
peuieHui  ypaBHEHUMHM W HEPABEHCTB C  JBYMs
[IEpEMEHHBIMU U ux CUCTEM. IIpumenenue
MaTeMaTHYECKUX METOJI0B JUIS peleHus
COJIep KaTeNbHBIX 3a/lad M3 pa3IMYHbIX 00JacTell HayKH
n npaktuku. HMHTtepnperanms  pesynbrara,  yder
peanbHbIX OIPaHUYEHUN

HekoTtopnble cBeieHns
U3 IVIAHUMETPHH

CBoiicTBO OMCCEKTpPHUCHI yrjia TpeyrojbHuKa. Perienue
TPEyrojJbHUKOB. Bbluncienne OUCCEKTpUC, MeIuaH,
BBICOT,  paAUyCOB  BIMCAaHHOM M  ONKMCAHHOHN
okpyxHOocTel. @DopMmysbl IIOWEAAM TPEYrOJbHUKA:
¢dopmyna I'epoHa, BbIpakeHHME IUIOIIAAM TPEYroJbHUKA
yepes paJnyc BIMCAHHOW U ONMMCAaHHON OKPY>KHOCTEH.
Brprunciienne yriioB ¢ BEpPIIMHOM BHYTPH WM BHE Kpyra,
yrila MeXAy XOpJOU U KacaTeJIbHOM.

Teopema 0 mpousBeneHUM OTPE3KOB XopA. Teopema o
KacaTeJIbHOW U cekylen. Teopema 0 cymme KBaapaToB
CTOPOH U JAMAroHajeil napauienorpamma.

BncanHble M onucaHHbIE MHOTOYTOJIbHUKU. CBOICTBA U
MIPU3HAKH BIIMCAHHBIX " ONMCaHHBIX
YETBIPEXYTOJIbHUKOB.

I'eomeTprueckue MecTa ToueK.

Pemenne 3amay ¢ DNOMOIIBIO  T'€OMETPUUYECKUX
peoOpa3oBaHuil U TEOMETPUUECKUX MECT.

Teopema YeBsl u Teopema Menenas. DimIc,
runepoOosa, napadosa Kak reOMETPUUYECKHE MECTA TOUEK.
HepaszpemmmocTh KJIaCCHYECKHX 33/1a4 Ha IOCTPOCHHUE.

15

HTorosoe noBropeHue
Kkypca 11 kinacca

[TpousBognas. [Iprumepsl HCTIOIB30BAHUS IPOU3BOAHOMN
JUTSL HAXOXKIACHUS! HAWTYYIIEerO PeleHUs B MPUKIIATHBIX
3agavyax. HaxoxeHne CKopocTH i mpoliecca,
3amanHoro Gopmysoi win rpaduxom. Bropas
MPOU3BOIHAS U €€ PU3HUECKUI CMBICIL.
TpUroHOMETPUUECKUE BBIPAKEHUS.
TpuronomeTpruuecke ypaBHEHHs 1 HEPABEHCTBA.
[TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckne ypaBHEHHS 1 HEPaBEHCTBA.
Hcnonbs3oBanne Mpon3BOJHBIX MPU PEILICHUN YPaBHEHUN
u HepaBeHCTB. [lepBooOpa3Has u mHTETpal.
BepositHOCT coObITHI. CUCTEMBI YypaBHEHUH U
HepaBeHCTB. [[pumMeHeHne MaTeMaTHYeCKUX METOIOB
JUTSL pEeLIEHUs COACPKATEIbHBIX 3a/1a4 U3 Pa3IUYHbIX
obnacTelt HayKu U IpakTUKH. VIHTepripeTarus
pe3yibTaTa, yYeT peallbHbIX OrPaHUYECHUM.
O6o6matomuii ypok. Pemenue 3agannii EI'D

10
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TeMaTnuyeckoe NIIAHKPOBaHUE
¢ y4eToM padoyel NporpaMMbl BOCIIMTAHUSA C YKA3aHHEM KOJHMYECTBA 4YaCOB, OTBOJAMMBIX Ha
HU3YYeHHe KAKI0H TeMbl

Ne Tema Mopyne BociurarensHoi | KonndecrBo | KoHTponbHbie
nporpaMmbl «IKOIBHBIN 4acoB paboThI
YPOK»
TemaTnyeckoe IaHMpPOBaHKE 0 MaTeMartuke, 10 kmace
1 JleHb 3HaHUM. 1
IToBTOpEHME Juu hbunancoBou 8
TPaMOTHOCTH
2 130 stet co aHS pOKACHUS 1
Ortro IOnnesnua lImunara
(1891-1956), pycckoro
JleficTBUTEIIbHBIC YHCIIA uccIenioBate, 9
MaTeMaTHKa,
actpodu3suka.
Mesx1yHapOIHBIH J1eHb
VAUTEIS
3 Jlenb matepu B Poccun 2
Beenenue. [lapamuiensHocTh
HPAMBIX H I0CKOCTei] (ITocnemnee BockpeceHbe 15
HOSI0PST)
4 | Yucnosble QyHKIUU 9 1
> [leprieHIUKYIAPHOCTD MPSIMBIX Jlens unopmaTHKy B !
o Poccun. Beepoccuiickas 17
Y TUTOCKOCTEH
akuusa «Yac koga»
6 | Tpuronomerpuueckue GpyHKIHH 20 1
7 | TpuronomeTrpuyeckue 14 1
ypaBHEHUS
8 JHenb Poccuiickoii Haykn 1
(ycTaHOBIIEH B
o3HamMeHoBaHUHU 280-
MHororpaHHuKu et S ° IlIEH OCHOBAHHA 15
Poccuiickoit akagemun
Hayk B 1724 1.)
[enb HensBecTHOrO
coJjara
9 | [IpeoOpazoBanue BceMupHbIii 1cHD 1
TPUTOHOMETPUUECKHUX uHpopManun 20
BBIPAKECHHI
10 | KommiekcHble uncia 10 1
11 | BekTopsl B IpOCTpaHCTBE 12 1
12 MEXTYHapOIHBIN IEHb 2
YHCIIa I
Bcemupusblii 1eHp 3emin
[TpousBogHas BcemupHslii 1eHb 28
aBUaIlUU U
KOCMOHABTHKH (
Jenn 3emm
13 | Kombunatopuka u BepossTHOCTh | [lenb IToGeabl 8
14 | UroroBoe nmoBTopenue kypca 10 | Jlear ConHiza o5 1

KjaccCa

Temarnyeckoe MmIaHupoOBaHUE 1O MaTemMaTuke, 11 kiacc




1 | [ToBTOpeHME 8 1
2 130 neT co THS POKACHHUS 2
Otro HOnpenua [HImuara
Crenenu u kopHu. CTeneHHble
(1891-1956), pycckoro 27
byHKIUHA
HCCclIeI0BaTers,
MaTeMaTHKa, acTpou3nKa
3 | KoopauHatel TOUKH U Mex1yHapoaHbIN 1€Hb 7 1
KOOPJMHATHI BEKTOPA YUUTEIS
4 Henb matepu B Poccun
CkanspHoe pou3BeieHNe
(ITocnemnee BockpeceHbe 4
BEKTOPOB
HOSIOPS)
5 | JABwxenue 4 1
6 Jenb Poccuiickoii Hayku 1
(ycraHoBIieH B
o3HameHoBaHuu 280-
[ununap, KOHYC U IIap 17
JICTHSI CO JTHS OCHOBAHUS
Poccuiickoii akageMun
Hayk B 1724 1.)
7 | [loka3arensHBIE U BcemupHsblid 1eHb 29 2
Jorapupmuaeckue QyHKIIUU uH(popManun
8 eHb HensBecTHOTO 2
OOBeMBI TET A 22
coJjara
9 | [lepBooOpasHas 1 HHTETpAI 10 1
10 | MHOrOYJIEHEI BcemupHbiii 1eHb 3eMiin 9 1
11 | DnemeHTHI TEOPUU BceMupHsblii 1eHb
BEPOATHOCTEH U aBUaIlUU U 9
MaTEeMaTHYECKON CTaTUCTUKU KOCMOHABTHKH (
12 MEXIYHapOIHBIN AEHb 2
YpaBHEHHS 1 HEPABEHCTBA, ALYHapOn a
. quCa «Im»
CHCTEMA YPABHEHUN U 36
HEPABEHCTB Hlew, Semm
p Henb [To6enpt
13 | Hekotopsle cBeeHUS U3 Hens Conuna 15
TUTAHUMETPHH
14 | IloBTOpeHue 10 1
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