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HHOACHUTEJBHAA 3AIINCKA

Pabouas nmporpamma yriryonernHoro kypca «Martemarukay aisa 10-11 kimacca cocraBieHa
Ha OCHOBE CJIEAYIOLMX HOPMATUBHO — IIPABOBBIX IOKYMEHTOB:
*@enepanbHbIil 3akoH «O0 obpazoBanuu B Poccuiickoit ®eneparuny» (ot 29.12. 2012 1. Ne 273-
@3);
*@enepanbablil 3akoH ot 01.12.2007 r. Ne 309 (pexn. ot 23.07.2013 1.) «O BHECEHUU U3MEHEHUI
B OTZCJIbHBIC 3aKOHOATEIbHbIE aKThl Poccuiickoi denepanuy B 4aCTU U3MEHEHUS U CTPYKTYPhI
['ocymapcTBeHHOro 00pa30BaTEeIbHOTO CTaHIAPTaY;
[Ipuka3z MunobpazoBanus Poccun ot 05.03.2004 1. Ne 1089 «O6 yrBepxkaeHuu henepaabHOTo
KOMIIOHEHTa TOCYJJapCTBEHHBIX 00pa30BaTeNbHbIX CTAHJAPTOB HauaIbHOIO OOIIEro, OCHOBHOTO
o01miero u cpeHero (OJHOT0) 00IIero 00pa30BaHUSY;
*[Ipuka3 Muno6puayku Poccum ot 31.03.2014 1. Ne 253 «O6 yrBepxkacHuu (emepaibHOTO
nepeyHsi y4YeOHHKOB, PEKOMEHAYEMBbIX K MCIOJIb30BAaHUIO IMIPU pealu3alul HMEIOIINX
rOCyIapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeIbHBIX IPOTrPaAMM HAYaJILHOTO 00IEro, OCHOBHOTO
o01Iero, cpetHero oomero 0opa3oBaHus »;
[Ipuka3z MunobpazoBanus Poccun ot 09.03.2004 r. Ne 1312 «O06 yTBepxaeHuu henepaabHOTo
0a3MCHOTO Y4eOHOTO IIaHa ¥ IPUMEPHBIX YYeOHBIX IJIAHOB JJIsi 00pa30BaTEIbHBIX YUPEKIACHUI
Poccuiickoii @eneparuu, pealn3yonmx MporpaMMbl 00IIero 00pa3oBaHUsY;
[Ipukaz MunucrepctBa oOpazoBanust U Hayku Poccuiickoit @enepannu ot 31 nexadps 2015 r.
Ne 1577 «O BHeceHuu u3MEHEHHMH B (QenepalibHbIil TOCyIapCTBEHHBIH 00pa30BaTeIbHBIN
CTaHJapT OCHOBHOIO 00miero oOpa3oBaHUs, YTBEPXKACHHBIM MpuKa3oM MuHHCTEpCTBa
oOpa3oBanus u Hayku Poccuiickoii @eneparuu ot 17 nekadps 2010 r. Ne 1897»;
[Ipuka3z Munucrepcra oopasoBanus u Hayku Poccuiickoit @enepanuu ot 31 nekadps 2015 r.
Ne 1578 «O BHeceHuu u3MEHEHHMH B (QenepalibHbIil TOCyIapCTBEHHBIH 00pa30BaTeIbHBIN
CTaHJApT cpeaHero ooOmero oOpa3oBaHMs, YTBEPXKACHHBIM mMpukazoM MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepannu oT 17 mas 2012 1. Ne 413»
*ABTOpckas npumepHas nporpamma A. I'. MopakoBuua (mpoduibHbI ypoBeHb). (Anredpa u
Hauasia MmareMaTuueckoro aHanuza. 10-11 knaccel./ aBT.- coct. .M. 3ybapeBa, A.I'. Mopakosuu
*[Iporpammbl 061Ie00pa3oBaTenbHbIX yupexaeHui. I'eomerpus. 10-11 kmacewsr / coct. T.A.
bypmuctposa M.;
*VueOunbrit tuian MBOY COI Ne 23;
[Tonoxxenue o padoueit mporpamme MBOY COILI Ne 23.

B cootBercTBuM ¢ npunsToil KoHuenmuei pa3BUTHS MaTeMaTHUECKOro oOpa3oBaHMs B
Poccuiickoit deneparuu, MareMaTudeckoe OOpa3oBaHUE pEIIAeT, B YAaCTHOCTH, CIEAYIOIIUE
KJIIOYEBbIE 3a/1a4u:

—TPEIOCTABIATh  KaXIOMy  OOydaromemycss  BO3MOXXHOCTh  JIOCTHDKEHHUS  YPOBHSI
MaTeMaTHYeCKUX 3HaHUI, HE0OX0AUMOTO IS AaJbHENIIeH YCIeIHON KU3HH B O0IIECTBE;
—«obecnieunBaTh HEOOXOTUMOE CTpPAaHE YHWCIO BBITYCKHHKOB, MaTeMaTH4ecKas IOJIrOTOBKA
KOTOPBIX JIOCTATOYHA JJIsI MPOJOJDKEHHS O0pa3oBaHMs B DPA3IUYHBIX HANpPABICHUSAX U IS
Hp&KTPI'—IGCKOﬁ JCATCIIBHOCTH, BKJIFO4Yas mpernoagaBaHue MaTEMaTHKU, MaATEMATHYCCKUEC
UccleIoBaHusl, paboTy B cepe MHPOPMALMOHHBIX TEXHOJIOTUN U JIp.»;

—«B OCHOBHOM 00111eM U cpefiHeM o0111eM 00pa3oBaHUU HEOOX0IUMO IPETyCMOTPETh MOATOTOBKY
00yYaroImuxcst B COOTBETCTBUH C MX 3alIpOCAMH K YPOBHIO MOATOTOBKH B c(hepe MaTeMaTU4ecKoro
00pazoBaHUN.

CoOOTBETCTBEHHO, BBIJCNSAIOTCS TPU HampaBieHUs TpeOOBaHMH K pe3yiabTaTaMm
MaTeMaTHYeCKOro o0pa3oBaHMUs:

1) NpakTUKO-OpUEHTUPOBAHHOE MaTeMaTHYeckoe o0pa3oBaHue (MaTeMaTHKa JUIs AKU3HH);
2) MaTeMaTHKa Il HCTIOJB30BaHus B Ipodeccuu;



3) TBOpYECKOE HAIMpaBJICHHE, Ha KOTOPOE HAIEJCHBI T€ OOyYaIolIUecs, KOTOPhIEe IUIAHUPYIOT
3aHUMAThCS TBOPUYECKOW M HCCIEIOBATEIBCKOM pabOTOM B 00JaCTH MaTeMaTHKH, (HU3UKH,
OSKOHOMHUKH U JPYTUX O0JIACTSX.

ey u 3a1aum, pemiaeMbplie MPU peaTu3anum padodyei NporpaMmsl.

N3ydyeHne MaTeMaTHKU Ha CTYIICHH CPETHEro 0011ero oopa3oBanus Ha MPoGUILHOM
YpOBHE HAMpaBJICHO Ha JOCTH)KEHUE CIIEIYIOMINX LeJIe:

- (hopmupoBaHUE MpeACTaBICHUI 0 MaTEMAaTUKE KaK YHUBEPCATBHOM SI3bIKE HAYKH,

CPEICTBE MOJICIIUPOBAHHUS SIBJICHUN U MPOIIECCOB, 00 MAEIX U METOaX MaTeMaTUKH,

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, AITOPUTMUIECKON KYIbTYpPbl, KPUTUIHOCTH
MBIIUICHHS Ha YPOBHE, HEOOXOIMMOM JIJ1s1 O0y4YEHHS B BBICIUICH LIKOJIE [0 COOTBETCTBYIOIICH
CHEIUAILHOCTH, B OyyIel mpodecCHOHaNbHON AeITeIbHOCTH;

- OBJIaJICHUE MAaTEeMAaTUYECKUMU 3HAHUSIMU U YMEHUSIMHU, HEOOXOIMMBIMH B

MOBCETHEBHOM JKU3HM, I U3YUCHHS ITKOJIBHBIX €CTECTBEHHOHAYUYHBIX JUCIUILINH Ha 0a30BOM
YPOBHE, JUIs TIOJTy4EeHHs 00pa30BaHUs B 001aCTIX, HE TPEOYIOMUX yriTyOIeHHOM
MaTeMaTHYECKOH MOATOTOBKH;

- BOCIIUTaHHE CPEICTBAMU MAaTEMATUKHU KYIbTYPhl TUYHOCTH: OTHOILIEHUS K

MaTeMaTHKe KaK 4aCTh 00IEeUYEIOBEUECKON KYIbTYpPhl: 3HAKOMCTBO C HCTOPUEH Pa3BUTHS
MaTeMaTHKH, SBOIOIUEH MaTeMaTHUYEeCKUX UAeH, MOHUMAaHUS 3HAYUMOCTH MaTeMaTUKH JIJIs
00LIECTBEHHOIO ITPOrpecca;

- IOATOTOBKY K MocleaAyroiemMy rnpodeccnoHaibHOMY 00pa30BaHUIO WK
MpoeCCUOHAIBHON JEATENHHOCTH U MIPUOOPETEHNE TPAKTUYECKOTO OMBITA JEATEIbHOCTH,
IpeauecTByoiel NpohecCHoHaTbHOM.

Onpenenenre MecTa U poiu y4eOHOro Kypca, IpeIMeTa B OBJIaJICHUN 00yUYarOIIMMHUCS
TpeOOBaHUI K YPOBHIO MOATOTOBKU 00y4aronuxcs (BbIITYCKHUKOB) B COOTBETCTBHH C
denepanbHBIMU TOCYIAPCTBEHHBIMU 00Pa30BaTEILHBIMU CTaH/IaPTAMH.

[Ipu u3yyennn Kypca MaTeMaTUKH Ha TPOGUIHLHOM YPOBHE MPOIOJKAIOTCS U MOTYYar0T
pa3BHUTHE COJIEPIKATEbHBIC JIMHUU: «ANTeOpay, « DyHKIUN», «YpaBHEHUS U HEPABECHCTBAY,
«["eomeTrpus» BBOgUTCS MOAYJb «MaTemMaTHuecKuil aHanu3y». B paMkax yka3aHHBIX
COJIEpIKaTeNbHBIX JIUHUI PEIIatoTCs CAEYIOUINE 3aaUn:

- CUCTEeMAaTH3aIUs CBEICHUI O YUCIIaxX; N3y4E€HNE HOBBIX BHJIOB YHCIIOBBIX BHIPAKEHUN U
(bopMyIT; COBEPIIICHCTBOBAHHUE MTPAKTUICCKIX HABBIKOB M BEIYUCITUTEIILHON KYIbTYPHI,
pacuIMpeHre U COBEpPIICHCTBOBAHNE aredpandeckoro amnmapara, ChopMUPOBAHHOTO B
OCHOBHOI IIIKOJIE, U €r0 MPUMEHEHHUE K PEIICHHIO MATEMAaTHICCKUX U HEMAaTeMaTHISCKUX
3a/1ay;

- paCHIMPEHHE U CUCTEMATH3alMs OOIIMNX CBEICHUN O QYHKIUAX, TIOTIOJTHEHUE K1acca
u3y4aeMbIX (DYHKIUH, WIUTFOCTpAUs IIUPOTHI MpUMEHEHUs! QYHKITUI 17151 OUCaHUS |
W3YYCHUS PEATbHBIX 3aBHCUMOCTEHH;

- pa3BUTHE TIPEJCTABICHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTAX B
OKPYKaroIIeM MUPE, COBEPIICHCTBOBAHUE WHTEIUICKTYAIBHBIX U PEUEBBIX YMEHUH TTyTeM
o0orameHnss MaTeMaTHIeCKOTO SI3bIKa, PA3BUTHS JTIOTHUECKOTO MBIIUICHHUS,

- 3HAKOMCTBO C OCHOBHBIMHU HICSIMH M METOJIaMH MaTeMaTHYECKOTO aHAIN3a,
CUCTeMaTH3aIlMs CBeIeHUH 0 (purypax Ha TNIOCKOCTH; MHOTOTPAaHHUKOB U TEJ BPAIlICHUS B
MIPOCTPAHCTBE;

- U3y4YCHHE CBOMCTB MPOCTPAHCTBEHHBIX Tel, JOPMUPOBAHUE YMEHUSI IPUMEHSTh
MOJTyYEHHBIC 3HAHUS JUTSI PEIICHUS TPAKTHYCCKHUX 337124,

- COBEPIIIEHCTBOBAHKE MTPAKTUYECKIX HABBIKOB M BHIYHCIUTEIBHON KYIbTYPHI,
paciIMpeHre U COBEpIICHCTBOBAHKE aIredpandeckoro amnmapara, CGopMUPOBaHHOTO B
OCHOBHOI IIKOJIE, U €r0 MPUMEHEHHE K PEIICHUIO TE€OMETPHUYECKUX 3a/1ad.

O0mas xapakrepucTuka npeamera «MaremaTuka»
B nmpo¢unsHOM Kypce conepxkaHue o0Opa3oBaHus, NPEACTaBIEHHOE B OCHOBHOMU IIKOJE,
Pa3BHUBACTCA B CICAYIOININX HAIIPABJICHUAX!



*CHCTeMaTH3alUs CBEJCHUI O 4Hciax; (JOPMHPOBAHUE IPEICTABICHUI O pacIIUpEeHUH
YHUCIIOBBIX MHOKECTB OT HATYPaJbHBIX 1O KOMILJIEKCHBIX KaK CHOCO0€ MOCTPOEHHS HOBOIO
MaTEeMaTU4YeCKOro arrapara Uil PElIeHMs 3a7ad OKPYKAIOIIEro MUpa W BHYTPEHHHMX 3a1ad
MaTE€MaTUKH; COBEPILICHCTBOBAHUE TEXHUKHU BBHIYMCIICHUN;

*pa3BUTHE U COBEPIICHCTBOBAHHE TEXHHUKH aJreOpandecKkux mpeoOpa3oBaHul, pelieHHs
YpaBHEHUI, HEPABEHCTB, CUCTEM;

sCHCTEMaTH3allisl M paclIUpeHHe CBEACHMH O (YHKUIUAX, COBEPIIEHCTBOBAHUE
rpadguyeckux yMEHUM; 3HAKOMCTBO C OCHOBHBIMHM HJESMH M METOJAAMU MaTeMaTHYeCKOIOo
aHanu3a B 00beMe, MO3BOJISIONIEM HUCCIIEIOBATh AJIEMEHTApHbIE (PYHKIIMU U PelaTh IpOCTeHIIINe
reoMerpuueckue, Gu3nYecKue 1 Ipyrue NpuKkiiajaHble 3a/1a4u;

*pacIIUpeHUe CHCTEMBbI CBEIEHUH O CBOWCTBaX IUIOCKHX (UTYp, CHCTEMaTHYECKOe
W3y4YEHUE CBOMCTB IPOCTPAHCTBEHHBIX TEJI, PA3BUTHUE IMPEACTABICHUHA O TI'€OMETPUUYECKHX
U3MEPEHHUSIX;

*pa3BUTHE MPEICTABICHUA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
OKPY’KaroIlleM MUPE;

*COBEPILIEHCTBOBAHUE MAaTEMaTHUYECKOTO PAa3BUTHS 10 YPOBHS, MO3BOJISIONIETO CBOOOIHO
NPUMEHSTHh U3y4eHHBIC (PAKTHI M METO/BI IPU PEIICHUH 3a/1a4 M3 PA3JIUYHBIX Pa3/IeloB Kypca, a
TaK)XKe UCIOJIb30BaTh UX B HECTAHJAPTHBIX CUTYaLIMSIX;

*¢popMupOBaHuEe CIIOCOOHOCTU CTPOUTH U MCCIEAOBAaTh MPOCTEMIINE MaTeMaTHYECKUE
MOJIeIM TIPU PEIICHUH MPUKIAJAHBIX 3334, 33]a4 U3 CMEKHBIX JUCHUIUINH, YTTyOJIeHHe 3HaHUN
00 0COOEHHOCTSIX MPUMEHEHHS MaTeMAaTHYeCKHX METOJOB K HCCIECIOBAaHHUIO IIPOLECCOB M
SBIIEHUH B IPUPOJIE U OOILIECTBE.

Kypcbl matemaruku s 10-11k1accoB ckaabIBaeTCs U3 CIEAYIOIUX COJAEPKATEIbHbBIX
KOMIIOHEHTOB: alreOpbl, MaTeMaTUYECKOTO aHaIN3a, KOMOWHATOPUKU U TEOPUH BEPOSITHOCTEH,
TE€OMETPHH.

Kypc nanenen Ha ¢opmMupoBaHHe MaTeMaTHUYECKOrO ammapara IJisd pelieHus 3afad u3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, OKpYXKalollell peanbHOCTU. SI3bIK  anredpbl U
MaTE€MaTU4YeCKOro aHajiu3a IOJYEPKUBACT 3HAYCHUE MAaTEMAaTUKHU KaK s3bIKa JUI IOCTPOEHUS
MaTeMaTUYeCKUX MOJIeJIeH, MMPOIECCOB U SBIEHUHN peanbHOro Mupa. OQHONU U3 OCHOBHBIX 3a/1a4
U3y4eHHs] MAaTEMaTUKH SBISETCS pa3BUTHE aJTOPUTMHYECKOTO MBIIUIEHUs, HEOOXOIUMOro, B
YaCTHOCTH, JJIi OCBOCHMSI Kypca HWH(OPMATHUKH;, OBJIAJICHHME HaBbIKAMH JIETyKTHUBHBIX
paccyxaenuil. IIpeoOpa3oBanue cuMBONIMYECKHX (POPM BHOCUT CBOW CIIELU(PHUUECKUI BKIa] B
pa3BUTHE BOOOpa)KE€HUS, CIOCOOHOCTEM K MaTreMaTH4eCKOMY TBOpuYecTBY. [[pyroil BaxHOMU
3a/la4el M3y4eHUs MATEMATUKU SBJISCTCS IOJYYEHHE IIKOJIbHUKAMU KOHKPETHBIX 3HaHUU O
GYHKIMSIX KaK BaKHEWIEH MaTeMaTHYeCKOM MOJIENU Ui OMHCAaHUST W HUCCIICIOBAHMS
pa3sHOOOpa3HBIX  MIpOLECCOB  (PaBHOMEPHBIX, PAaBHOYCKOPEHHBIX,  SKCIOHEHIHAJbHBIX,
NePUOANYECKUX U JIp.), ISl POPMHUPOBAHUS Yy ydal[uXcs NPEICTaBICHUM O PO MaTEMAaTUKH B
Pa3sBUTHU LIUBUIU3ALMH U KYJIBTYpbl. DJIEMEHTHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU U TEOPUU

BEPOSATHOCTEN  SBJISIIOTCS 00s13aTeIPHBIM ~ KOMIIOHEHTOM  IIKOJIBHOTO  0Opa3oBaHWs,
YCHIIMBAIOIIUM €T0 MPUKIAJTHOE U MPAKTHYECKOE 3HAYCHHE. DTOT MaTepuan He0OOX0IUM, TIPEkKIe
Bcero, s (GopMupoBaHHs (YHKIIMOHAILHONW TPAMOTHOCTH — YMEHHH BOCHPHUHUMATh W

aHaM3UpoBaTh HMH(GOPMAIMIO, NPEACTABICHHYIO B  pPa3iM4HbIX (opmax, IMOHMMATh
BEPOSITHOCTHBIA XApPAaKTep MHOTUX pEalbHBIX 3aBUCHUMOCTEH, IPOU3BOJINUTH NPOCTEUIINE
BEPOSTHOCTHbIE pacueThl. M3yueHHMe OCHOB KOMOMHATOPHKHM TO3BOJIUT  ydalleMycs
OCYILECTBIISITh PACCMOTPEHME CIIydaeB, Mepedop M MOACUYET YUCIIa BAPHAHTOB, B TOM 4YHCIIE B
MPOCTEUIINX TPUKIAMHBIX 3ajadax. [Ipy W3yd4eHUM CTAaTUCTUKA U TEOPUU BEPOATHOCTEU
o0oraImaroTcsl MpeACTaBICHUsT O COBPEMEHHON KapTMHE MHpa M METOJaX €ro MCCIEeI0BaHMI,
dopmupyeTcsi MOHUMaHUE POJIH CTATUCTHKHU KaK HCTOYHHMKA COLMAIBHO 3HAYMMOM nHpopManuu,
U 3aKJaJbIBAlOTCS OCHOBBI BEPOSITHOCTHOTO MbINUIeHUs. Takum 00pa3oMm, B XO0/i€ OCBOEHUS
COZIepKaHUs Kypca ydaliuecs MoJIy4aroT BO3MOKHOCTD:



l.pa3BuTh MpPENCTABICHUS O UYUCIE M POJM BBIUUCICHUW B YEIIOBEUECKOW IPAKTHUKE;
chopMupoOBaTh MPAKTUUECKUE HABBIKK BBITIOJIHEHHS YCTHBIX, MMChbMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYHCIICHUM, Pa3BUTh BBIYUCIUTEIBHYIO KYIBTYPY;

2.0BIIAJIETh CHUMBOJIMYECKUM  SI3BIKOM  alreOpbl, BbIpaboTaTh (OpMabHO-OTIEPATUBHBIC
anreOpandecKue YMEHHST W HAYYHTHhCS MPUMEHATh WX K PEHICHUI0 MaTeMaTHYeCKUX U
HeMaTeMaTUYECKHUX 3a/]a4;

3.M3y4uTh CBOWCTBA U TpaduKH DSIEMEHTAPHBIX (YHKIUH, HAYYHTHCS HCIIOIb30BATh
GyHKIMOHATBHO-TpAQUUECKHE TPEICTABICHUS IS OINWCAaHWSA M aHalW3a pealbHBIX
3aBUCHUMOCTECI;

4.pa3BUTH MPOCTPAHCTBEHHBIC MIPEICTABICHUS U N300pa3UTEIbHBIC YMEHUS, OCBOUTH OCHOBHBIC
(GakThl ¥ METOJIbI TUTAHUMETPHH, TTO3HAKOMHUTBCS C TIPOCTEHIIMMU MPOCTPAHCTBCHHBIMU TEIAMHU
1 UX CBOMCTBaMH;

5.MO0JIyYUTh NPEACTABICHUS O CTAaTUCTUYECKHX 3aKOHOMEPHOCTSX B PEATBHOM MHpPE U O
pPa3IMYHBIX CHoco0ax WX H3ydeHus, 00 OCOOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIHX
BEPOSITHOCTHBIN XapaKTep;

6.pa3BUTh JIOTUYECKOE MBIIIJICHHE M PeYb — YMEHHS JIOTUYECKH OOOCHOBBIBATH CYKICHUS,
MIPOBOJIUTH HECJIOKHBIE CUCTEMATU3AINH, IPUBOJUTH IPUMEPHI M KOHTPIIPUMEPHI, UCIIOTIb30BAThH
pa3IMYHBIC SA3bIKK MAaTEMATHUKH (CIIOBECHBIN, CHMBOJIMYECKHUMA, TPAPUICSCKUI) IJIs HIUTFOCTPALIHH,
WHTEPIPETALMU, APTYMEHTALMU U JI0KA3aTEJIbCTBA;

Paznen reomerpuu mo3BonUT cHOpPMUPOBATH MPEACTABICHUS 00 HM3y4aeMbIX MOHATUSAX U
METOJIaX KaK BaKHEUIIMX CPEJACTBAX MATEMATUYECKOTO MOJICIIMPOBAHUS PEATbHBIX MPOLECCOB U
SIBJICHHM. pacro3HaBaTh Ha 4YEpPTEKax M MOJCISX IMPOCTPAHCTBEHHBIC (DOPMBI, COOTHOCHUTH
TPEXMEPHBIC OOBEKTHI C HX ONMUCAHUSMU, H300PAKESHUSMU; OMMCHIBATH B3aMMHOE PACITOJIOKCHUE
OpsIMBIX W IJIOCKOCTEH B TPOCTPAHCTBE, apryMEHTHPOBaTh CBOM CYXIEHUS 00 3TOM
PacCIOIOKEHUHU; aHAIM3UPOBATh B MPOCTEHIHNX CIydasX B3aUMHOE PACIIOIOKEHHUE OOBEKTOB B
MPOCTPAHCTBE U U300paKaTh UX; H300pakaTh OCHOBHBIC MHOTOT'PAHHHMKH; BBITIOJHATD YEPTEIKU
MO 3aJaHHBIM YCIIOBUSAM; CTPOUTH CE€UeHHUs KyOa, MPU3MBI MUPAMHJIBI, KPYTJIBIX TEN; peliaTh
MJIAHUMETPUYECKUE U CTEPEOMETPUUYECKUE 3a/1aul Ha HAXO0XKJIEHHUE IN€OMETPUYECKHX BEJINYWH
(nmuH, yIIOB, IUIOMIANEH); WCIIOJIb30BaTh IMIPU PEIICHUU CTEPEOMETPUUYECKHX 3aaad
IUTAaHUMETpUYeckre (akThl M METOJIbl, BEKTOPHYIO anredpy, MPOBOAUTH TOKa3aTelbHBIC
pacCyXJIeHHS B XOJ€ PEIICHUS 3a/1a4.

MecTo npeqmera B 0a3ucHOM y4eOHOM IJIaHe
JlanHas nporpaMma paccunTtana Ha 414 y4eOHBIX yacoB Ha JiBa roaa oOyuenus (210 yacos

B 10 xnacce u 204 yacos B 11 kitacce). CornacHo ¢enepaibHOMy 0a3MCHOMY yueOHOMY IJIaHy Ha
U3ydeHHe MaTeMaTuKU Ha npoduiabHoM ypoBHe B 10 1 11 knacce B yueOHOM mi1aHe OTBOAUTCS 6
4acoB B HENENI0, U3 KOTOPBIX MPEIyCMOTPEHO 4 yaca B HEAEII0 Ha U3y4YEeHUE Kypca anreOpsl U
HayaJl MaTeMaTHYeCKOro aHalu3a M 2 Yaca Ha u3ydyeHue reomerpuu. s oOydyeHus anredpe u
HayajaM marematuyeckoro aHanusa B 10 — 11 kiaccax BbiOpaHa conepskarenbHast TuHus A.l.
Mopakosuya.

C uenbto noarotoBku k EI'D mpexycMOTpeHbl yackl Ui IPOBEIEHUS IUarHOCTUYECKUX padoT,
CTapTOBOT'0 KOHTPOJIS, MPOOHOT0 IK3aMEHa.

Pacnpenenenue yaeOHOro BpeMEeHU MEXAY 3TUMH NpeIMETaMU IPEACTABICHO B TaOIHUIIE.

Kaacesr | IIpeamMersl MaTeMaTHY€CKOI0 HMKJIA KosmuecTBo yacos
10 Anrebpa 140
I'eomeTpus 70
11 Anrebpa 136
I"'eomeTpus 68
Bcero 414




210 ygacoB st uzyuenust B 10 kiacce u3 pacuéra 6 yacoB B Henenmo (4 yaca anrebpa, 2 yaca
TEOMETPHS);
204 yvacoB nnst uzydenus B 11 kiacce u3 pacuéra 6 dacoB B Henento (4 daca anredpa, 2 yaca
TEOMETPHS);

JInuHOCTHBIE, MeTanpeIMeTHbIE U NIPeIMeTHbIE Pe3yJIbTaThl OCBOEHHUSI Y1eOHOT 0
npeamera «MaTeMaTHKa»
10-11 knaccnl
JInyHOCTHBIE pe3yJIbTaThl:
-OpUEHTAlMsl OOYYaIONIMXCS HAa PEAIN3alUI0 TO3UTHBHBIX JKHU3HCHHBIX IIEPCIICKTHUB,
WHHUIIUMATUBHOCTD, KpCaTUBHOCTb, TOTOBHOCTbH )41 CHOCOGHOCTB K JIMYHOCTHOMY
CaMOOIIPEICIICHUIO, CTIOCOOHOCTh CTABHUTH IEJIM ¥ CTPOUTH KU3HCHHBIC TUIaHBI;
-TOTOBHOCTbH M CIIOCOOHOCTH 00YYaIONINXCsl K CAMOPA3BUTHIO U CAMOBOCIIUTAHHIO B COOTBETCTBUHU
C 00IIeYeTIOBEYECKUMH IICHHOCTSMU M UJeallaMH TPaXKTaHCKOTO OOIIIeCTBa;
-HPaBCTBEHHOE CO3HAHME W TIOBEJCHHWE HAa OCHOBE YCBOEHHS OOIIEYETOBEYECKHX IEHHOCTEH,
TOJISPAHTHOTO CO3HAHHS W IMOBEJICHUS B MOJHKYJIbTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BCCTHU JUaJior C APYIruMH JIOAbMU, JOCTUIaThb B HCM B3aUMOIIOHMMAaHUSA, HAXOAHUTb O6HII/IC e
U COTPYIHUYATH JUISl UX JTOCTHXKCHUS;
-IPUHATHE TYMaHUCTUYECKHX IICHHOCTEH, OCO3HAHHOE, YBKUTEIBHOE M JOOpOXKeIaTelIbHOEe
OTHOIIIEHHE K JPYrOMY YEJIOBEKY, €ro MHEHHIO, MUPOBO33PCHUIO;
-pa3sBUTHC KOMHGTGHHI/Iﬁ COTpyAHHYCCTBA CO CBEPCTHUKAMH, ACTbMH MJIAAUICTO BO3pacCTa,
B3pOCJIBIMH B 00pa30oBaTeIbHOM, OOIIECTBEHHO IIOJIC3HOMW, Yy4eOHO-HMCCIIE0BATEIILCKOM,
IIPOEKTHOM U IPYTrUX BUIAX IEATEIBHOCTH.
-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHsI HAyKH, 3HAYUMOCTH
HAayKH{, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BIaJIeHUE JJOCTOBEPHOH HH(OpMaIen
O TEepelOBbIX JOCTIXKCHHSIX HM  OTKPBITUSX MHPOBOM W  OTCUSCTBCHHOW  HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPa U OOIIECTBA;
-TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHHIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HAa MPOTSHKEHUN
BCEH KM3HM; CO3HATEIIFHOE OTHOIIICHHE K HEMTPEPHIBHOMY 00Pa30BaHHUIO KaK YCIIOBHIO YCTICITHON
npodeccHOHATBLHON 1 00IIECTBEHHOM 1A TEIbHOCTH;
-OCO3HAHHBIA BBIOOp Oyayiield Mpodeccuu Kak MyTh W CIOCO0 pean3aiuud COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;
-TOTOBHOCTb OOyYaroumxcs K TpyAOBOM MpodeccrnoHaIbHOM AESITENbHOCTH KaK K BO3MOKHOCTH
y4acTusl B pEIIeHUH JTUYHBIX, 00IIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOIEM;
-MOTPeOHOCTh TPYIAUTHCS, YBaXEHHE K TPyAYy U JIIOASIM TpyJa, TPYIOBBIM JOCTHKEHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pa3HbIM BUAAM TPYIOBOU
NesITeTTbHOCTH,
-TOTOBHOCTb K CaMOOOCIy)KMBaHHIO, BKJIIOYas OOy4YeHHE U BBINOJHEHHE JIOMAIIHUX
o0s13aHHOCTEH.
-(puznueckoe, IMOIMOHANIBHO-TICUXOJIOTHYECKOE, COIMaIbHOE Oiarononydre oOydyaromuxcs B
KM3HHA 00pa30BaTeIbHON OpraHU3alliH, OIIYIICHHE JEThMU 0e30MMacHOCTH M TICUXO0JIOTHYECKOTO
KoM$opTa, HHPOPMAITMOHHON OE€30MaCHOCTH.

MeTtanpeaMeTHbIe pe3yJbTaThl 0CBOCHUSI OCHOBHOIH 00pa30BaTeJIbHOI IPOrpaMMBbl
MPeaCTaBJICHbI TPEMs IPYNIIaMH YHUBEPCAIbHBIX Y4eOHbIX AeicTBui (YY /):
PeryasitTuBHbIe YHHBepCaJbHbIe y4eOHbIe AeiicTBUS

BbinycKHUK Hay4uTCH:

-CaMOCTOSITEIILHO ONPENCIIATh LIENIH, 3a1aBaTh apaMETPbl U KPUTEPUH, 110 KOTOPBIM MOKHO
ONPENIETUTh, YTO LIENb TOCTUTHYTA;

-OLICHUBATh BO3MOXKHBIE IIOCIEACTBUS JOCTUIKEHUs ITOCTABICHHOM LIEIM B JEATEIbHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYXKAIOIIUX JIFOJEH, OCHOBBIBAsCh Ha COOOPAXKEHUSAX 3TUKU U
MOpAJIH;



-CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTENBLHOU NEATEIHHOCTH H
KU3HEHHBIX CUTYalUsIX;

-OIICHUBATh PECYPChI, B TOM YHUCIIC BPEMS U APYrue HeMaTepHaIbHbIE PECYPChl, HEOOXOIUMBIE
JUTSL TOCTUXKEHUS TIOCTaBJICHHOM 1IN,

-BBIOMpATh IYTh JOCTWXKEGHHS LENH, IUIAHUPOBAaTh pELICHHWE I[OCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepHAJIbHbIE U HEMaTepUAaJIbHBIE 3aTPaThI;

-OpraHu30BbIBaTh A(PPEKTUBHBI IOHCK PECypcoB, HEOOXOAMMBIX JUISI JOCTHXKEHUS
MOCTaBJICHHOW 1LENIH;

-COIIOCTABJIATh IIOJYyYEHHBINA PE3YyIbTaT AEATEIBHOCTH C IIOCTABIEHHOM 3apaHee LENbIO.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS
BbINnyCKHUK HAYYHMTCS:

-lUCKaThb M HaXOJUTh OOOOIIEHHBIE CIOCOOBI PEHICHUs 3a/ay, B TOM 4YHCJE, OCYLIECTBIATDH
pa3BepHYyThIi HMH(OPMAIIMOHHBIA TOWUCK W CTaBUTh HA €ro OCHOBE HOBbIE (ydeOHbIE H
MO3HABATEJIbHbIC) 3a/1a4H;

-KpUTHUYECKM OLEHUBATh W HWHTEPHPETHPOBATH HWHPOPMALMIO C PA3HBIX MO3MIHNH,
pacmo3HaBaTh U (PMKCUPOBATh MPOTUBOPEUNs B UHHOPMAIIMOHHBIX HCTOUYHUKAX;

-MCIIONIb30BaTh  PAa3IMYHbIE MOJEJIIbHO-CXEMAaTUYECKHE CPEJICTBA JUISl IPEACTaBICHUS
CYIIECTBEHHBIX CBS3EH U OTHOIIEHUI, a TAKXKE MPOTUBOPEUUH, BBISIBJICHHBIX B UH(POPMAIIMOHHBIX
HUCTOYHUKAX;

-HaXOJIUTh ¥ MPUBOAUTH KPUTHYECKHE APTyMEHTHl B OTHOILECHUHU JACUCTBUN U CYXKICHUU
JIPYroro; CHOKOWHO M Pa3yMHO OTHOCHUTbCS K KPUTHYECKHMM 3aMEUaHUsM B OTHOLIEHUH
COOCTBEHHOTO CYXKJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,

-BBIXOJUTh 33 paMKU Yy4e€OHOro MpeaMeTa M OCYILECTBIISTH II€JICHANIPABICHHBIM MOUCK
BO3MOXKHOCTEH JUIsl MIMPOKOTO MepeHoca CPEJICTB U CIIOCOO0B ACHCTBHUS,

-BBICTPAUBATh MHAMBUyaJIbHYI0 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAsE OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHNUS;

-MEHATb U yJEP’KUBATh Pa3HbIe MO3UIUHU B [I03HABATEIBLHON JESATENIbHOCTH.

KoMmyHukaTHBHBIE yHUBepcaibHble YueOHbIe elicTBUS
BbInyCKHUK HAYYHMTCS:

-OCYIIECTBIISATh JEIOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTEILHOM OpraHM3allid, TaK W 3a €€ MpeeiamMu), MoJ0UpaTh MapTHEPOB s
JIEIIOBOM KOMMYHUKAILIUUA HUCXOJS U3 COOOpaKEHUH pPe3yIbTaTUBHOCTH B3aUMOJACHUCTBUS, a HE
JIMIHBIX CUMIIaTHH;

-TIPU OCYIIECTBIEHUU TPYIMIOBOI pabOTHI OBITH KaK PYKOBOAMUTEEM, TaK U YWICHOM KOMAaH/IbI
B Pa3HBIX POJISIX (TeHepaTop uaeH, KpUTHK, UCTIOTHUTENb, BHICTYAOLIUHN, SKCIEPT U T.1.);

-KOOPIMHUPOBATh U BBIMOJNHATE pPabOTy B YCIOBHSIX pEANTbHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

-pa3BepHYTO, IOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOTb30BAHUEM aJIEKBATHBIX
(YCTHBIX M IUCHMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

-pacro3HaBaTh KOH()IMKTOTEHHBIE CUTYAIlMH U MPEAOTBpAIIaTh KOHPIUKTHI O UX aKTUBHOU
¢da3pl, BBICTpaMBaTh JENOBYI0O M OOpa30BaTEIbHYI0 KOMMYHHUKAIMIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYXJIEHUI.

2. 3. IlpenmetHsle pe3yabrarsl. [IpoduibHbIi YPOBEHD

B cootserctBun ¢ ®I'OC COO, npenmerHble pe3ynabTaTtsl ocBoeHus OOIT Ha
npoIILHOM YPOBHE TIPEACTABICHBI IBYMS TPYIIaMi: «BBITYCKHUK HAYYUTCS — TPOQPHITHLHBIN
YPOBEHBY, «BBIMYCKHUK MOTYYUT BOZMOKHOCTh HAYUHThCS — IPOGUIBHBINA ypoBeHbY. Kak 1 B
OCHOBHOM 00111eM 00pa30BaHuM, IPpyMIa pe3ybTaToB « BbIMYCKHUK HAYYMTCS» MPEICTABIISET
cO0OM pe3ynbTaThl, TOCTUKEHNE KOTOPBIX 00ECIIEUNBACTCS YUUTENIEM B OTHOIIEHUH BCEX
oOyJaromuxcsi, BHIOpaBIINX JaHHBIA ypoBeHb 00yueHus. [ pymnmna pe3ynbraToB « BeimycKHHK
MOJIYYUT BO3MOKHOCTH HAYYHTHCS» 00ECIICUNBACTCS YUUTENEM B OTHOIICHHH YaCTH
Han0oJiee MOTUBUPOBAHHBIX U CITOCOOHBIX 00y4YalOINUXCsl, BHIOPABIINX JAaHHBIA YPOBEHb
oOyuenus. [Ipu koHTpoOIEe KauecTBa 00pa30BaHUs TPyIIa 3aaHU, OPUESHTHPOBAHHBIX HA
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OIICHKY JOCTHKCHHUSI INIAHUPYEMBIX PE3yJIbTaTOB U3 OJI0Ka «BBIMTyCKHUK MOTYyYUT BO3MOKHOCTh
HAYYHTHCS», MOXKET BKITIOYAThCS B MaTepHaibl 0J0Kka «BBITyCKHUK HAyYUTCS». DTO MO3BOJIUT
MPEIOCTABUTHh BO3MOXXHOCTh 00YUaAIOITUMCS MPOJIEMOHCTPUPOBATH OBJIa/ICHNE KAYEeCTBEHHO
WHBIM YPOBHEM JTOCTH)KCHUH U BBISIBIIATH TMHAMHUKY POCTa YMCICHHOCTH Hanbosee
MOJITOTOBJICHHBIX 00YJarOIIUXCSI.

Ilpeomemmnoie pezyromamel pazoena « BeinyckHuk nonyuum 603moxncHocmes
HAyuumsbca» HEe BBIHOCITCS Ha UTOTOBYIO aTTECTAIIUIO, HO IPU 3TOM BO3MOXKHOCTD UX
JOCTHDKEHUS JTOJKHA OBITh MTPEIOCTaBICHA KAXKIOMY 00ydaronieMycs.

Hpe}lMeTHbIe pe3yJjbTaThl. MareMaTHKa: anreﬁpa H HAYaJIa MAaTEMATHYIECCKOI0

aHaJM3a, reOMeTpust
TpebGoBanus K pe3yabTaTam

Pasnen BhITyCKHUK HAYqHTCS Buvinycknuk nosyuum 603mM0x4cHOCHb
Hayuumoycs
- cBOOOTHO OTIEPHPOBATH OHATHIMH: - OIIEpUPOBATH [TOHATUEM OIPEIEICHNUS,
KOHEYHOE MHOXECTBO, JIEMEHT MHOXECTBA, | OCHOBHBIMU BUJAMH OIIPEIEICHUH,
MIOJIMHO>KECTBO, IIEpECEUEHUE, 00bEIUHEHNE | OCHOBHBIMU BUIAMU TEOPEM;
Y Pa3HOCTb MHOYKECTB, YNCJIOBBIE MHOXKECTBA | - IOHMMATh CyTh KOCBEHHOT'O
Ha KOOPJMHATHOM IIPSIMOM, OTPE30K, JI0Ka3aTelIbCTBA;
MHTEPBAJl, IOJYUHTEPBAJ, IPOMEKYTOK C - OIIEpUPOBATH MOHATUAMH CUETHOTO U
BBIKOJIOTOW TOYKOM, Tpaduueckoe HECUETHOI'O MHOXECTBA,
IIPEJICTAaBICHUE MHOKECTB HA KOOPAUHATHOM | - IPUMEHATHh METOJl MaTEMaTHUECKON
IIJIOCKOCTH; MHAYKIMU JUISI IPOBEICHUS
-33/1aBaTh MHO)KECTBA [IEPEUNCIICHUEM U pacCyXIeHUH U J0Ka3aTeIbCTB U IpU
XapaKTEepUCTUUYECKUM CBOMCTBOM; peuieHuy 3aay.
- OIIEpUPOBAThH NOHATUAMU: YTBEPKIACHUE, B noeceonesnoii scuznu u npu uzyueHuu
DJIeMeHTBhI | OTPHUIIAHUE YTBEPKICHUS, UCTUHHBIC U opyaux npeomemos:
Teopu JIO’KHBIE YTBEPKACHUS, IPUUNHA, CIEACTBUE, | -UCIIOJIB30BATH TEOPETHKO-

MHOKECTB H
MATEeMAaTH-
JecKon

JIOTUKH

YaCcTHBIN cilyyail oOIIero yTBepKIeHHS,
KOHTPIIPUMED;

-IPOBEPSATH NMPUHAIUICKHOCTD AJIEMEHTA
MHOXECTBY;

-HaXOJIUTh NiepecedeHre U 00beAMHEHNE
MHOXECTB, B TOM YUCJIE IIPEICTABIEHHbBIX
rpagu4YecKy Ha YUCIOBOM MIPSIMOM 1 HA
KOOPJMHATHOM IIJIOCKOCTH;

-IIPOBOAUTH J0KA3aTEIbHBIE PACCYKICHUS
JUIsl 0O0CHOBAaHMSI ICTUHHOCTH YTBEPKICHUH.
B nosceounesnoii socuznu u npu usyyeHuu
opyaux npeomemos:

-MCII0JIb30BaTh YACIOBBIE MHOXKECTBA Ha
KOOPJIMHATHON IIPSMOM M HA KOOPAVMHATHOU
IIJIOCKOCTH JUJISL OIIMCAHUS PEAIIbHBIX
MPOLECCOB U SIBJICHUI;

-IIPOBOAUTH J0KA3aTEIbHbIE PACCYKICHUS B
CUTyalUsAX [OBCETHEBHOM JKU3HU, IIPH
pELICHUH 33134 U3 APYTUX MIPEIMETOB.

MHOYKECTBEHHBIN S3bIK U A3BIK JIOTUKH
JUIsL OTIMCAHUS PEANIBHBIX POLECCOB U
SIBJICHUM, IIPY PEIICHUH 3a/1a4 APYTUX
y4eOHBIX IPEMETOB

Yuciaau

BBIPAKCHUSA

- CBOOOTHO OTIEpUPOBATH MOHATHIMHU:
HaATypaJIbHOE YHCII0, MHOXECTBO
HATypaJIbHBIX YHUCEIl, [IeJI0€ YUCIIO,
MHOKECTBO IIEJIBIX YHCEI, OOLIKHOBEHHAS
Ipo0Ob, NeCATUYHAS JPOOb, CMEIIAHHOE
YHCJIO, PAIlHOHATIBLHOE YHCII0, MHOYKECTBO

- CBOOOTHO OTIEPHPOBATH YNCIIOBBIMH
MHOXCCTBaMU IIPU PCIICHUH 3a1a4;

- IOHUMAaTh PUYUHBI K OCHOBHBIE HJIEH
pacmiipCHud YUCJIIOBBIX MHOXKCCTB,
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palMOHAIBHBIX YHCEII, UPPALUOHATIBHOE
YKCII0, KOPEHb CTENIEHU N, 1EWCTBUTEIBHOE
YHUCJI0, MHOXKECTBO JI€UCTBUTEIBHBIX YHCEIL,
reoMeTpHUYECcKas HHTEPIpEeTaIs
HaTypaJbHbIX, LEJbIX, PALIMOHAJIBHBIX,
JEHCTBUTENBHBIX YHCET;

- IOHUMATh U OOBSACHATH PA3HUILY MEXKIY
MIO3ULIMOHHOMN Y HETIO3ULIMOHHONW CHUCTEMAMHU
3aMK1CH YUCETT;
- IEPEBOJUTH YKCIIa U3 OJHOW CUCTEMBI
3anucy (CUCTEMbI CYUCIICHUS) B APYTYIO;
- I0OKa3bIBaTh U UCII0JIb30BAThH IIPU3HAKU
JETMMOCTH CyMMBI U IIPOU3BEACHUS IPU
BBITNIOJIHEHUH BBIYMCIIEHUI U PEILICHUY 3a/1a4;
- BBIIIOJIHATH OKPYIJICHUE PallUOHATIBHBIX U
MPPALMOHAIBHBIX YUCEI C 3aJaHHOU
TOYHOCTBIO;

- CpaBHUBATh JIEHCTBUTENbHbBIE YHCIA
pa3HBIMH crioco0amMu;

- YIOPSII0YMBATh YUCIIA, 3aIIUCAHHBIE B BUIE
OOBIKHOBEHHOM U JIECATUYHOM 1po0du, Yucia,
3aMMCaHHbIE C UCIIOJIb30BAHUEM
apu(pMETUYECKOT0 KBaJJPATHOTO KOPHS,
KOpHEi cTeneHu Ooblie 2;

- Haxoauth HOJl u HOK pa3ubpimMu
croco6aMu M UCIOJIB30BaTh UX MPH PEIICHUN
3a/1a4;

- BBIMOJIHATh BBIYMCICHUS U IPE0Opa30BaHUs
BBIPAKEHUM, COAEPIKALIUX JTEHCTBUTEIbHBIC
4KCcila, B TOM YHCJIE KOPHU HATYPAIbHBIX
CTCIICHEH;

- BBIIIOJIHATD CTaHIaPTHBIE TOXKIECTBEHHBIE
peoOpa3oBaHusl TPUTOHOMETPUUYECKUX,
JorapupMHUECKUX, CTETICHHBIX,
UPPALMOHATIbHBIX BBIPAXKEHUH.
B nosceounesnoii socuznu u npu uzyyeHuu
Opyaux npeomemos:

- BBITOJIHATB U OOBSCHATH CPAaBHEHUE
PE3yJIbTaTOB BHIYMCIICHUHN TIPU PEILICHUU
IIPAKTUYECKUX 3aja4, B TOM 4YHCIIe
NpUOIMKEHHBIX BBIUMCICHHUM, UCTIONB3YS
pas3Hble CII0COObI CPaBHEHUH;

- 3aMKChIBaTh, CPABHUBATh, OKPYTJIATh
YHCIIOBBIE JAHHBIE PEAJIbHBIX BEINYMH C
HCIIOJIb30BAaHUEM Pa3HBIX CUCTEM HU3MEPEHUS;
- COCTaBJISATh U OLIEHUBATh Pa3HBIMU
crocob6aMM YMCIIOBbIE BHIPAKEHUS IPU
pELIEHNN IPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

- BJIaJICTh OCHOBHBIMU MOHATUSMU
TEOpUU AECTUMOCTH IIPU PELLICHUN
CTaHJAPTHBIX 3a/a4

- UMETb 0a30BbIE MTPEJICTABICHUS O
MHO’KECTBE KOMIUIEKCHBIX YHUCEIL;

- cBOOOJTHO BBITOJIHATH TOXK/IECTBEHHBIE
npeoOpa3oBaHusl TPUTOHOMETPUUECKUX,
Jorapu(pMHUECKUX, CTETIEHHBIX
BBIPAKCHMUI;

- Biageth hopmynoi bunoma HeroToHa;
-IPUMEHATH IPU PELICHUH 3a/1a4
TEOpEeMY O JINHEHHOM Mpe/ICTaBIeHUH
HO/J;

- IPUMEHSATH [IPU PELICHUU 3a/1a4
Kuraiickyio Teopemy 006 ocTaTkax;

- IPUMEHSATH [IPU PELICHUHU 3a7a4
Maunyto teopemy Pepma;

- YMETb BBIMIOJIHATH 3aIIUCh YHCIIA B
MO3UI[MOHHOI cUCTEME CUNCIICHMUS,;

- IPUMEHSATH [IPU PELICHUHU 3a7a4
TEOPETUKO-YUCIIOBbIE (QYHKIUU: YUCIIO U
CyMMa JeNuTeNneH, QyHKIUo Dilepa;

- IPUMEHSATH [IPU PELICHUU 3a/1a4
LEMHbIE IpOo0H;

- IPUMEHATH NIPU PELICHUU 3a/1a4
MHOTOYJIEHBI C IEHCTBUTEIbHBIMU U
LENBIMU KO3 PUIEeHTaMU;

- BJIaJIeTh MOHATUSIMHU IPUBOIUMBIN U
HENPUBOJUMBIA MHOTOUJIEH U
MPUMEHSTh UX MPU PELICHUH 3a/1a4;

- IPUMEHSATH NPU PELICHUH 3a/1a4
OCHOBHYIO TEOpEMY anredpsl;

- IPUMEHATH IIPU PELICHUH 3a/1a4
npocreimme PyHKIINU KOMITJIEKCHON
MEPEMEHHOI KaKk reoMeTpUUYecKre
npeoOpa3oBaHusl.

YpaBHeHust

H

- cBOOOJTHO OTIEPUPOBATH MOHATHIMMU:
YpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YpaBHEHHUS U HEPABEHCTBA, ypaBHEHUE,

- CBOOOJTHO OTIPEIeNIATh TUI M BHIOMPATH
METO/T PEIICHUS MMOKa3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUH U
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HEpPaBeHCT-

Ba

SBJISIOIEECS CIIEJICTBUEM JIPYTOTO
YPaBHEHUS, ypaBHEHUS, PABHOCUJIbHBIE Ha
MHO’KECTBE, paBHOCHIIbHBIE Pe00pa3oBaHUs
YPaBHEHUM;

- pelaTth pa3Hble BUbl ypaBHEHUHN U
HEPABEHCTB U UX CUCTEM, B TOM UHUCIIE
HEKOTOpbIC ypaBHEHHUS 3-i1 U 4-i1 cTeneHel,
IpoOHO-pallMOHATILHBIE U UPPAIlMOHATIBHBIC;
- OBJIaJIETh OCHOBHBIMU TUIIAMU
NOKa3aTeJbHbIX, JIOTapU(HMUIECKUX,
UPPALMOHATIBHBIX, CTEIIEHHBIX YPaBHEHUH U
HEPABEHCTB U CTaHIAPTHBIMU METOJAMU UX
pelIeHni U MPUMEHSTh UX MIPU PEIICHUN
3az1ay;

- IPUMEHSATH TeopeMy besy k perenuro
YpaBHEHUN;

- IPUMEHSATH TeopeMy Bueta 11s perienus
HEKOTOPBIX YPaBHEHHM CTENEHU BBILIE
BTOPOW;

- IOHUMATh CMBICII TEOPEM O PABHOCUIIBHBIX
Y HEpPaBHOCWJIbHBIX ITPE0Opa30BaHUAX
YpaBHEHU U yMETh UX JOKA3bIBaTh;

- BJIaJIETh METOJIaMU PELIECHUS YpaBHEHUH,
HEPABEHCTB U UX CHUCTEM, YMETh BHIOMPATH
METO/]] pELIEHUs] 1 00OCHOBBIBATH CBOM
BBIOOD;

- MCII0JIB30BAaTh METOJ1 UHTEPBAJIOB JIIsI
pellIeHNs HEPaBEHCTB, B TOM YHCIIe APOOHO-
PalMOHATIBHBIX M BKJIIOYAIOIIUX B ce0s
UppaIMOHATIbHBIC BBIPAXKECHHUS;

- pemaTh aredpanveckie ypaBHEHUs U
HEPABEHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anredpandeckuM 1 rpauueckuM MeTo1aMu;
- BJIaJIETh Pa3HBIMU METOAAMU
JI0Ka3aTeNIbCTBA HEPABEHCTB;

- pemaTh YpaBHEHHUs B 1IEJIBIX YHCIIAX;

- 1300pakaTh MHOXKECTBA Ha MIJIOCKOCTH,
3a/1aBac€Mble YpaBHEHUSIMU, HEPABEHCTBAMU U
UX CHCTEMaMH;

- cBOOOJIHO MCMOIB30BATH TOXK/IECTBEHHBIE
npeoOpa3oBaHus MPU PEIICHUN YPaBHEHUHN 1
CUCTEM ypaBHEHUU

B nosceounesnoii sorcusnu u npu usyyeHuu
opyeux npeomemos.

- COCTaBJIATh U pelIaTh ypaBHEHMUS,
HEPABEHCTBA, UX CUCTEMBI IIPU PELICHNUN
3a/1a4y APYTUX y4eOHBIX MPEIMETOB,;

- BBIMOJIHATH OLEHKY MPaBI0110100uUs
PE3yNIbTaTOB, MOTYYaeMbIX NPU PELICHUH
pa3IMYHBIX YPABHEHUI, HEPABEHCTB U UX
CUCTEM IpH PELICHUH 3a/1a4 IPYTHX y4eOHBIX
IIPEIMETOB;

HEPaBEHCTB, NPPALMOHAIBHBIX
YPAaBHEHUN U HEPABEHCTB,
TPUTOHOMETPUYECKHUX YPaBHEHUH U
HEPaBEHCTB, UX CUCTEM;

- cBOOOJIHO pelaTh CUCTEMBbI JTMHEHHBIX
YPaBHEHUN;

- pelaTb OCHOBHBIE TUIIbI YPABHEHUN U
HEPaBEHCTB C lTapaMeTpaMu;

- IPUMEHATH [IPU PELICHUU 3a/1a4
HepaBeHcTBa Kowmm — byHskoBckoro,
bepuynnu;

- UIMETb IPEJICTABICHAE O HEPABEHCTBAX
MEXy CPEAHUMH CTEIIEHHBIMHU.
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- COCTaBIISATh U pellaTh YpaBHEHUS U
HEPABEHCTBA C TapaMeTpaMHU IPU pPELICHUH
3aJa4 JPYruX y4eOHbIX MPEIMETOB;

- COCTaBJISATh YPAaBHEHUE, HEPABEHCTBO UJIU
UX CUCTEMY, ONUCHIBAIOLINE PEATbHYIO
CUTYaLMIO WM NPUKIIAJAHYIO 334y,
UHTEPIPETUPOBATH MOJTYYCHHbBIE PE3YIIbTAThI;
- MCII0JIB30BATh IIPOIPaMMHBIE CPEJICTBA IPU
pEIIeHUH OTJENbHBIX KJIACCOB YPABHEHUI U
HEPABEHCTB.

DOyHKIUHA

- BJIQJICTh MOHATUSAMU: 3aBUCUMOCTb BEIUYHH,
(GyHKLUS, apTYMEHT U 3HaYeHue (HyHKIINY,
00J1aCTh OIpeesIeHUs] U MHOXKECTBO
3HaYeHU! PyHKUIUH, rpaduK 3aBUCUMOCTH,
rpadux GyHKIMH, HYTU QYHKIUY,
POMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3PaCTaHKUE Ha YMCIOBOM IPOMEXKYTKE,
yOBbIBaHHE HA YHCIOBOM ITPOMEXKYTKE,
HauOoJIbIlIee M HAaUMEHblIIee 3HaUeHUe
(GYHKINU Ha YHCIOBOM ITPOMEXYTKE,
nepuouyeckas GyHKIHUsA, IEPUOJ], YETHAS U
HeueTHas (PYHKIMH; yMETh IPUMEHSTh 3TU
HOHATUS NPH PEILICHUH 3a]1ay;

- BJIAJICTh MOHATHEM CTETICHHAst (DYHKIIHS;
CTPOUTSH €€ IpauK U yMETb IPUMEHSATh
CBOWCTBA CTENICHHOHN (DYHKIIUH IIPH PEILICHUH
3aja4;

- BJIQJIETh MMOHITHSMH TTOKa3aTeIIbHASL
(GyHKLUS, SKCTIOHEHTA; CTPOUTH UX IrpaduKu
U YMETh IPUMEHSTH CBOMCTBA NIOKA3aTEIHHOM
(GYHKLUU NP pelIeHu! 3a/1a4;

- BJIQJIETh MOHATHEM JIoTapu(hMUIecKast
(GyHKLUS; CTPOUTH €€ TpauK U YMETh
MIPUMEHSTH CBOWCTBA JIOTapU()MHUUECKOM
(GYHKLMU NP pelIeHu! 3a/1a4;

- BJIaJIETh MOHATUSAMHU TPUTOHOMETPHUYECKUE
(GYHKIMH; CTPOUTD UX TPaQUKU U YMETh
IPUMEHSTH CBOMCTBA TPUTOHOMETPUUYECKUX
GyHKIMHI pU penieHny 3a/1ay;

- BJIaJIeTh MOHATHEM OOpaTHast (QyHKIIHS;
NPUMEHSTH 3TO TIOHSATHE NIPU PEUICHUH 337139,
- IPUMEHSATH [IPH PELLICHUHU 3aj]ad CBOMCTBA
(GYHKIWH: 9€THOCTH, IEPUOUIHOCTD,
OTPaHUYEHHOCTB;

- IPUMEHSTH MIPH PEIICHUH 337134
npeoOpa3oBaHus rpa@uKoB HyHKIMIA;

- BJIQJIETh MOHITHSIMH YUCIIOBAS
M0CJIEI0BATEIbHOCTD, apupMeTHYeCKast U
reoMeTpUYIecKast IPOTPECCHs;

- IPUMEHSATH [IPH PELLICHUHU 33J]a4 CBOMCTBA U
MPU3HAKU apUPMETHICCKON 1
T€OMETPUYECKON TPOTPECCUNL.

- BJIAJIETh [TOHATHUEM aCUMIITOTHI U YMETh
€ro MPUMEHSTH [IPU PELICHUH 3a/1aY;

- IPUMEHSTh METO/IbI PELIEHUS
npocreimmx auddepeHuanbHbIX
YpaBHEHUH NIEPBOTO U BTOPOTO MOPSIIKOB
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B noBcenHeBHOM KU3HU U TTPU U3YUEHUH
JPYruX y4eOHbIX IPEIMETOB:

- ONIPEACIIATH 1O TpaikaM U UCIIOIH30BATh
JUTSL PEIICHUS TPUKIIAIHBIX 33729 CBOMCTBA
peaNBbHBIX MPOIIECCOB U 3aBUCUMOCTEH
(HanOOIBIINE M HAMMCHBIITNE 3HAYCHUS,
MIPOMEKYTKH BO3PACTaHMS M YOBIBAaHUS
(GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
ACHUMIITOTHI, TOUYKH TIeperuda, Iepro 1 T.11.);
- HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOW MPaKTUUECKON CUTYAIUH;.

- OTIIPEIEINIATH MO rpaduKaM MPOCTEHUIITHE
XapaKTEPUCTUKH MTEPUOIUUECKHIX MTPOIIECCOB
B OMOJIOTMH, 5KOHOMUKE, MY3bIKE,
pagnoCBs3H U Ap. (aMILTUTY/A, IEPUOJT U T.11.)

— BJIAJIETh ITOHATHEM OCCKOHEYHO
yOBIBaIOMas TEOMETPUICCKAs TIPOTPECCHSI U
YMETb IPUMEHSTH €r0 MPH PEIICHUH 33]1aY;
- IPUMEHSTH JIJIS PEIICHUS 3a/1a4 TCOPHIO
MIPE/ICIIOB;

- BJIQJIETH IIOHITUAMH OECKOHEYHO OOJIBIIINE
1 OECKOHEYHO MaJIble YHCIIOBEIE
MOCJICI0BATEIHHOCTH ¥ YMETh CPAaBHUBATH
OECKOHEYHO OO0JIbIIINE U OECKOHEYHO MaJIbIe
IIOCJIEIOBATEIIbHOCTH;

- BIAJETh MOHATUSAMU: TPOU3BOAHAS
(GYHKIIMM B TOUKE, TPOU3BOIHAS (DYHKIUY;
- BBIYHUCTISTH MPOU3BOIHBIE TIEMEHTAPHBIX
GYHKIMA 1 UX KOMOUHAIUH;

— cBOOO/IHO BJIa/I€Th CTaHIaPTHBIM
anmapaToM MaTeMaTHYeCKOTO aHaIHu3a
JUIsl BBIYUCIICHHSI TPOU3BOIHBIX (YHKLIUU
OJHOM NEPEMEHHO;

- cBOOOIHO IPUMEHSATH arnapaT
MaTeMaTHYECKOTO aHAIIN3a JIJIs
uccieoBaHusl QyHKIMA U HOCTPOESHUs
rpauKoOB, B TOM YHCIIC UCCIIEIOBAaHHS HA
BBIITYKJIOCTb;

- OTIEPUPOBATH OHATHEM
nepBooOpazHOM PyHKIMM IS peLeHns
3ajay;

- OBJIQJIETh OCHOBHBIMH CBEICHUSAMH 00
unterpane Hetorona—JIeitbuuna u ero

DJIeMeHThI - HCClIeIoBaTh (PYHKIIMM HAa MOHOTOHHOCTh | MIPOCTEUIIINX MPUMEHEHUSX;

MaTeMaTH- AKCTPEMYMBI; - ONEpHUPOBATh B CTAHJIAPTHBIX
- CTPOUTH TpadUKU U IPUMEHSTH K PEIICHUIO | CUTYallUsX MPOU3BOAHBIMU BBICIINX

YEeCKOro 3a71a4, B TOM YHCJIE C TapaMeTpoOM; MOPSIJIKOB;

AHAIH3A - BIIAJIETh MOHATHEM KacaTelnbHas K TpaduKy | - yMeTh IPUMEHSTh NP PEIICHUHN 3324
(GYHKIUM U YMETh TPUMEHSTH €ro MPU CBOMCTBA HETIPEPHIBHBIX (DYHKIIHIA;
pELIEHNH 3a/1ay4; - YMETh IPUMEHATH [IPU PELIEHUHN 3a1a4
- BJIaJIETh MTOHSATUSIMH TIEPBOOOpa3Has TeopeMbl BeliepmTpacca;

GbyHKIMS, ONpeIeICHHBIN HHTETPal; - YMEThH BBIMIOJIHATH MPUOIMKEHHbBIE

- MpUMEHSTH TeopeMy HrroTona—JIeiiOnuma 1 | BRIYUCICHUS (METOIBI PEIICHUS

€€ CJIEICTBUS ISl PELICHUS 3a1a4. YpPaBHEHUH, BBIYUCIICHUS ONPEIEIIEHHOTO

B nosceounesnoii orcuznu u npu usyyeHuu MHTErpana);

Opyaux y4eonvlx npeomemos: - YMETb IPUMEHSATH MPUIIOKEHUE

- permaTh NPUKJIaHBIC 33/1a4U U3 OMOJIOTHH, MPOU3BOAHOMN U OMPEICIIEHHOTO

(bU3HUKY, XUMHUH, SKOHOMUKH U JPYTUX MHTETpajla K PEeLICHUIO 3a1a4

MIPEIMETOB, CBS3aHHBIE C UCCIIEIOBAHUEM €CTECTBO3HAHMS;

XapaKTEPUCTHUK IIPOLIECCOB; - BJIAJETh MMOHATUSAMH BTOPAs

- HHTEPIPETUPOBATH MOJyYCHHBIE MPOU3BOIHAS, BBIMTYKJIOCTh Ipaduka

pe3yJIbTaThI. (GYHKIIUU B YMETh HCCIEA0BATh
(YHKIMIO Ha BBITYKJIOCTb.

— OIEPUPOBATH OCHOBHBIMHU OITUCATEILHBIME | - UMETh IPEJICTABIEHUE O LIEHTPAIbHOM

CraTHeTHKA XapaKkTEepUCTUKAMH YHCIIOBOTO Habopa, IPEEbLHOM TeopeME;
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U Teopus
BEPOSTHOC-

Tei, JoruKa

HOHSTHEM T'eHEepalbHasi COBOKYITHOCTb U
BBIOOPKOI1 U3 Hee;

- OIIEPUPOBATH TIOHATUSAMH: YaCTOTa U
BCPOATHOCTH CO6BITHH, CymMMa 1
IPOU3BEJICHUE BEPOSTHOCTEH, BEIYUCIIATH

- UMETh NPEJICTaBICHUE O BEIOOPOYHOM
KO3 QHLIMEHTE KOPPEISLUN U JTUHEHHON
perpeccuu;

- UMETb MPECTABICHHUE O
CTaTUCTUYECKUX TUIIOTE3aX U IPOBEPKE

" BEPOSATHOCTH COOBITHI Ha OCHOBE TI0JICYETa CTAaTHCTUYECKOM TUTIOTE3bI, O CTATHCTUKE
KOMOMHATO- | YHCJIa UCXOJIOB; KpUTEPUS U €€ YPOBHE 3HAYMMOCTH;
- BIIQJICTh OCHOBHBIMH MOHSATUSIMU - IMETh TIPEJICTABICHHUE O CBSI3U
piia KOMOMHATOPUKH U YMETh UX MPUMEHSATh IPU | SMIIUPHUYECKHUX U TEOPETUUECKUX
pEIICHUH 33]1aY; pacmpeeneHuit;
- IMETh IIpeJICTaBlIeHne 00 OCHOBaX TEOPUHU - IMETh IIPEJICTaBICHNUE O KOJUPOBAHNUH,
BEPOSATHOCTEM; JIBOMYHOM 3aITUCH, IBOUMYHOM JIEPEBE;
- IMETh IIPEJICTaBICHUE O TUCKPETHBIX U - BJIaJICTh OCHOBHBIMU MOHSATUSMU
HENPEPBIBHBIX CITyYaHBIX BEIMYMHAX U teopuu rpadoB (rpad, Bepmmna, pedpo,
pacrpezieNieHusIX, 0 He3aBUCUMOCTH CTENeHb BEpUINHBI, TYTh B Tpade) u
CITy9aifHBIX BEITUYHH; YMETh MPUMEHSTH MX TIPH PEIICHUU
- IMETh IPEJCTABICHNE O MaTEMaTHUYECKOM 3ajady;
OXXKUJAHUH U JTUCTICPCUU CITydalHBIX - IMETh TIPEJICTABJIICHHE O JIEPEBHIX U
BCJIMYMWH; YMETh MPUMEHSTH MPU PEIICHUH 3a/1a4;
- IMETh IPEJICTABICHNUE O COBMECTHBIX - BIIQICTh MMOHSATHEM CBSI3HOCTb U YMETh
pacupeneNieHUusIX CIIydaiiHbIX BEJTHMYNH; MPUMECHSITh KOMITOHCHTHI CBI3HOCTH IIPH
- IOHUMATh CYTh 3aKOHA OOJIBIIUX YHCEN U pEIlIeHUH 3a]1aY;
BBEIOOPOYHOTO METO/Ia H3MEPECHHUS - YMETh OCYIIECTBIISITH ITyTH 110 pedpam,
BEPOSTHOCTEH; 00x01bI pedep u BepiuH rpada;
- IMETh TIPEJICTABJIICHUE O HOPMAJTLHOM - IMETh TIPEJICTaBICHUE 00 dIIIEPOBOM U
pacrpezieieHuu U MpuMepax HOpMaJIbHO raMUJIBTOHOBOM IYTH, UMETh
pactpeeIeHHBIX CITYYaiiHbIX BEJINIHH, MIPEJICTABICHUE O TPYTHOCTH 33]Ia9H
- IMETh TIPEJICTABICHNUE O KOPPETSIIUN HAXO0XICHUS TaMHIJIbTOHOBA MyTH;
CITY9YaifHBIX BEJTUIHH. - BIIQJICTh MMOHATUSAMH KOHCYHBIC U
B nosceounesnoii socuznu u npu usyyeHuu CUYETHBIE MHOKECTBA U YMETh UX
opyaux npeomemos. MPUMEHSThH [P PELICHNUH 33]1a4;
- BBIYHCTISTH WM OIICHUBATh BEPOATHOCTH - YMETh MPUMEHSATH METO]
COOBITUH B peaTbHOM JKU3HHU; MaTeMaTUYECKON UHIYKIINU;
- BBIOMPATh METOBI TTOIXOISIIETO - YMETh MPUMEHSATH MpUHIUN Jupuxie
TIpEJICTaBICHHS 1 00paObOTKH JaHHBIX TIPY PEIICHUN 33]1a9
- pelaTh pa3Hble 3a7a41 MOBBIIICHHON - YMETh pelIaTh pa3Hble 3aa4u
TPYIHOCTH; MOBBINIEHHON TPYIHOCTH;
- aHAIM3UPOBAThH YCIOBHE 3a/1a4M, BEIOMPATh | - YMETh aHAJIM3UPOBATH YCIOBUE 3aauH,
ONTHMAJILHBIA METO]T PEIICHUS 3a1a4H, BBIOMpATh ONTUMAIBHBIH METOJI PEIICHHUS
paccMaTpuBasi pa3InyHbIe METOIBI; 3aJla4uM, pacCMaTpHUBas pa3InyHbIC
- CTPOUTH MOJIENb PEIICHUS 3a/1a4H, METO/IBI,
MIPOBOAMTH JOKA3aTENbHBIE PACCYKACHUS IIPU | - YMETh CTPOUTH MOJIENb PEIICHUs
TekcToBBIE | PEIICHUU 33Ja4H; 3aJ1a4d, TPOBONTH JJOKA3aTeIIbHBIC
S - pemiath 3a1a4u, Tpedyromue nepedopa paccyXJIeHUs NP PEIICHUH 33]1a4H;

BapHUaHTOB, TIPOBEPKHU yCIOBUH, BEIOOpA
ONTUMAJILHOTO PE3yNbTaTa;

- aHAJIM3UPOBATh M HHTEPIPETHPOBATH
MOJIyYEeHHBIE PEIICHUs] B KOHTEKCTE YCIIOBHS
3aJ1auu, BEIOUPATh PEIICHHS, He
IPOTHBOpPEYAIE KOHTEKCTY;

- IEPEBOANTH NPH PEUICHUH 3a1a4uH
UH(OPMALIKIO U3 OJHON (OPMBI 3aIHCH B

- BJIAJIETh METOJIAMH PEIICHHs 3a/1a4,
TpeOyroumx nepedopa BapuaHTOB,
IIPOBEPKHU YCIIOBHI, BEIOOpA
ONTUMAJILHOTO PE3yJbTaTa.
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JIPYTYIO, UCTIOIB3YS PU HEOOXOTUMOCTH
CXEMBI, Ta0IHILIbI, TPApHUKH, TUATPAMMBI.

B noeceownesnotl srcusnu u npu uzyyernuu
Opyaux npeomemos:

- pelaTh NpakTHYECKHE 3a/1a4M U 3a/1a4u U3
JPYTUX MPEeIMETOB

I'eomerpus

- BJIQJIETh TEOMETPUICCKUMHU TTOHSATHSIMU TIPU
peIIeHUH 33729 U IPOBEACHUH
MaTeMaTHYECKUX PACCYKICHUN;

- CAaMOCTOATENIBHO (POPMYITUPOBATH
OTIpEICIICHUS] TEOMETPUIECKHUX (UTYD,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAaX U
NPU3HAKAX TEOMETPUICCKUX PUTYp U
000CHOBBIBAThH WJIH OTIPOBEPTATH HX,
0000111aTh WJIM KOHKPETH3UPOBATh
pe3yJIbTaThl Ha HOBBIX KJ1accax Quryp,
MIPOBOJIUTH B HECIIOKHBIX CITyJasx
KJIaccu(pUKauio GUryp 1Mo pazInIHbIM
OCHOBAHHSIM;

- UCCIIE/IOBATh YEPTEIKH, BKITFOUAS
KOMOHMHaIUU (Uryp, U3BJIEKaTh,
WHTEPIIPETHPOBATH U MTPEOOPA30BHIBATH
UH(POPMAIIHIO, TIPEACTABICHHYIO Ha
yeprexax;

- pemarth 3aJa4u reOMETPUIECKOTO
COJICpKaHUs, B TOM YHCIIC B CUTYaIUsX,
KOT'JIa JITOPUTM PEIICHHS] He CIEeIyeT SIBHO
U3 YCIIOBUS, BBITTOJIHATH HEOOXOIUMBIC IS
pelIeHus 3aa4u JOTOJTHUTEIbHbIS
MIOCTPOCHHUS, UCCIIEIOBATH BO3MOKHOCTb
MPUMEHEHUS TeopeM U POpMYI IS pelieHHs
3a1ad;

- yMeTh (OPMYTUPOBATH U T0KA3BIBATH
TEOMETPHUCCKHEC YTBEPKICHHUS,

- BIAJETh MOHATUSIMHU CTEPEOMETPHH:
npu3Ma, Mmapajenenumnes, MupamMmuaa,
TETpa’Ip;

- IMETh TIPEJICTaBICHUs 00 akcuoMax
CTEPEOMETPHUH U CIIEACTBHSIX U3 HUX U YMETh
MPUMEHSITh UX TPU PEUICHUH 3a/1a4;

- YMETh CTPOUTH CEUCHUS MHOTOTPAHHUKOB C
UCIIOJIb30BAaHUEM Pa3IMYHBIX METO/IOB, B TOM
YHCIIe ¥ METO/Ia CIIEIIOB;

- IMETh TIPEJICTABJICHNE O CKPEIIMBAIOIINXCS
MPSIMBIX B IIPOCTPAHCTBE H YMETh HaXOIUTh
YrOJI U PACCTOSTHUE MEXKAY HUMU;

- IPUMEHSTH TEOPEMBI O TTapaLUICTLHOCTH
MPSIMBIX | TJIOCKOCTEH B MPOCTPAHCTBE MPHU
pEIICHUH 33124,

- YMETh MPUMEHSTH MapajlieIbHOe
MIPOCKTUPOBAHUE JIJIs1 U300paKeHHs PUTyYD;

- UIMETb IIPEJCTaBICHUE 00
AKCMOMaTUYECKOM METOJE;

- BJIQJIeTh IOHATHEM I€OMETPUYECKHE
MeCTa TOYEK B IPOCTPAHCTBE U YMETh
HNPUMEHSATh UX JUI PEeLICHUs 3a1a4;

- YMETb IPUMEHSATH JJIsl pELIeHMs 3a/1a4
CBOMCTBA IJIOCKUX U JIBYIPAaHHBIX YIJIOB,
TPEXIPAHHOTO YIJIa, TEOPEMbI KOCUHYCOB
U CUHYCOB JUIsl TPEXTPAHHOTO YTJIa;

- BJIQJIETh [TOHATUEM MEPIEHAUKYISIPHOE
ceueHHe PU3MbI U YMETh IIPUMEHSTh
€ro Mpu peLIeHUH 3a/1a4;

- UMETb MIPEJCTABICHHE O
JIBOIICTBEHHOCTH MPaBUIIbHBIX
MHOTI'OI'PaHHHKOB;

- BJIQJIETh MMOHATUSMU LIEHTPAJILHOE U
napajiesibHOe IPOSKTUPOBAHUE U
NPUMEHSTH UX MIPH MTOCTPOCHUN CEUCHHH
MHOTI'OI'PaHHUKOB METOAOM MPOEKIINM;

- IMETh IIPEJICTaBICHUE O Pa3BEPTKE
MHOT'OIpaHHMKA U KpaT4ailieM MyTH Ha
MIOBEPXHOCTU MHOTOTPaHHUKA;

- IMETb NIPEJICTABICHNE O KOHNYECKUX
CEUEHHUSX;

- IMETh NIPEJCTABJICHNE O KaCAIOINXCS
cdepax U KOMOMHALIUY TeJ BpALLEHUS U
YMETb IPUMEHSTh UX MPU PELICHUN
3ajady;

- IPUMEHSATH [IPU PELICHUHU 3a7a4
(bopMyIity pacCTOSIHUSI OT TOYKHU J10
IUIOCKOCTH;

- BJIaJIeTh pa3HbIMU CIIOCOOAMU 3aaHuUs
NPSIMOI YpaBHEHHSIMHA U YMETh
IPUMEHSTH MIPU PELICHUH 3371a4;

- IPUMEHSTH MPH PEIICHUH 33249 U
JI0Ka3aTeNNbCTBE TEOPEM BEKTOPHBIN
METO]T U METOJ KOOPJINHAT;

- UMETb MPEJCTaBICHHE 00 aKCHOMax
o0bema, MpUMEHSITh GopMyJIbl 00BEMOB
NPSMOYTOJIBHOTO MapaJulesenuIesa,
MPU3MBI B TUPAMUJIBI, TETPadIpa pH
pEILIEHNN 3a/]ad4;

- IPUMEHSTH TEOPEMBI 00 OTHOLLIEHUSIX
00BEMOB MpH pEIICHUH 3a]1a4;

- IPUMEHATh UHTETPAJ JUIsl BBIYMCIICHUS
00BEMOB U ITOBEPXHOCTEHN TeT
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- YMETb IPUMEHSATH NEPICHIUKYIIPHOCTH
NPSMOM U TUIOCKOCTH MPH PELICHUHU 3a71ay;

- BJIaIETh MOHATUSIMU OPTOTOHAIBHOE
POCKTHUPOBAHNE, HAKIIOHHBIC U UX
IPOEKLUH, YMETh IPUMEHATh TEOPEMY O TpeX
NEepIEHINKYIISpax MPU PEIICHUH 3a/1a4;

- BJIQJICTh MOHATUSIMH PACCTOSTHUE MEXY
¢urypamu B mpocTpaHcTBe, 00U
HNEePHEHANKYIISP ABYX CKPEIINBAIOIINXCS
HPSMBIX U YMETh IPUMEHSTh UX TPH
pelLIeHu! 3a1a4;

- BJIQJICTh MMOHATHUEM YTOJI MEXY IPIMOM 1
IUTOCKOCTBIO ¥ YMETh IPUMEHSATH €T0 IPH
pELICHUH 33]a4;

- BJIaJICTh MIOHATUSMH ABYTPaHHBIN yTOII,
YTOJI MEX/Y TIOCKOCTSIMH,
NEepPIEeHANKYIISIPHBIC TTIOCKOCTH U YMETh
NPUMEHSTH UX MIPH PEIICHUHN 3371a4;

- BJIQJICTh MOHATHUSMH TIPU3Ma,
napaJulelIenuIe] U IPUMEHSTh CBOMCTBA
napaJuleIenuIeaa Ipy peleHnH 3a/1ay;

- BJIJICTh MIOHATUEM IPSMOYTOIbHBIN
napaieNienuIe ] ¥ IPUMEHSTh €ro Ipu
peLIeHUN 3a1ay;

- BJIQJICTh MOHATHAMH ITHPAMHJIA, BUJIBI
HpaMUJI, YIEMEHTHI IPABUIbHON TTHPAMU/IBI
¥ YMETh IPUMEHSTh UX MPH PEIICHUN 3371a4;
- UMETb MIPEJCTABICHHUE O TeopeMe Ditnepa,
NPaBUIHHBIX MHOTOIPaHHHUKAX;

- BJIaJIETh MOHATHEM IIOLIA/IU TTOBEPXHOCTEH
MHOTOTPAaHHUKOB U YMETh MPHUMEHSTH €TO
IPU PELIeHNH 3a/1a4;

- BJIQJICTh MOHITHSAMH TeJa BpaIleHHUS
(UMAMHOP, KOHYC, Map U cdepa), UX CeUeHUs
¥ YMETh IPUMEHSTH UX IPH PEIICHUN 3371a4;
- BIIaIETh MIOHATUSIMU KacaTelbHbIE IPSIMBbIC
Y TUTOCKOCTH U YMETh MIPUMEHSTh U3 MIPH
peLIeHUH 3a]a4;

- UMETh MIPEJICTABIICHHS O BIIMCAHHBIX U
ONHCAHHBIX cepax U yMETh MIPUMEHATh X
NIPY PEUICHNH 33/1a4;

- BJIaJIETh MOHATUAMU 00bEM, 0ObEMBI
MHOTOTPaHHHUKOB, TEJ BPAIICHUS
NPUMEHSTh UX NIPU PEIICHNH 3a]1ay;

MUMETH MPEICTABIICHUE O Pa3BEPTKE
IWIMH/Ipa U KOHYCa, TUIOIIAAN MOBEPXHOCTH
IUIMHIPA U KOHYCa, YMETh IPUMEHSTh UX
IPU PELIeHNH 33/1a4;
- UMETh MIPEJICTABIICHHE O TUIOMIAIHN chephl u
YMETh PUMEHSTD €r0 MPH PEeLICHUH 3aj1ay;
- YMETh pemIaTh 3aa4i Ha KOMOWHAINN
MHOTOT'PAaHHHMKOB U TE€JI BpaIllCHHS,

BPALLECHUS], BEIYUCICHUSI 101
ceprueckoro nosca u oobema
I1apOBOTO CJI05;

- IMETb IIPEJICTaBIECHUE O JBUKECHUIX B
IIPOCTPAHCTBE: NapaJljIeIbHOM IIepeHoce,
CUMMETPUH OTHOCUTEINIBHO INIOCKOCTH,
LEHTPaJIbHOW CUMMETpPHUH, IOBOPOTE
OTHOCHUTEJIBHO IIPSIMOM, BAHTOBOU
CUMMETPUH, YMETh IPUMEHATh UX IPU
pEIIEeHNN 3a/1a4;

- UIMETb IIPEJCTABICHHE O IIIOIIAIH
OPTOrOHAJILHOM IIPOEKIIUH;

- UIMETb MIPEJCTABICHUE O TPEXTPAHHOM U
MHOTOTPaHHOM YTJI€ U IPUMEHSTh
CBOWCTBA IJIOCKUX YTJIOB
MHOT'OTPaHHOIO yIJia IPU pPelIeHUH
3ajay;

- IMETh IIPEJICTABJICHUS O
peoOpa3oBaHny NOI00US, TOMOTETHH U
YMETb IPUMEHSTh UX MIPU PELICHUU
3ajady;

- YMETh pelIaTh 331a4K Ha MIIOCKOCTH
METOJIaMU CTEPEOMETPUH;

- YMETh IPUMEHATH (HOpMYJIbl 00BEMOB
IIPU pELICHUH 3a]a4
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- IMETh IIPEJICTaBICHUE O MMOJA00HH B
MPOCTPAHCTBE U YMETh PeIlIaTh 3a/1a4u Ha
OTHOIIeHHE 00BEMOB U IUIOLIaIeH
MOBEPXHOCTEH MOJOOHBIX (QUTYD.

B noeceownesnotl srcusnu u npu uzyyernuu
Opyaux npeomemos:.

- COCTaBIISATh C HCIIOJIb30BAaHHEM CBOMCTB
FEOMETPHUECKUX (QUTYP MaTEMaTHICCKHE
MOJIEJH JIJIsl pelIeHUs 3a/1a4 MPAKTUYECKOTo
XapaxkTepa ¥ 3a71a4 U3 CMEKHBIX JUCIUIUIMH,
HCCJIEJIOBATh MOJIYY€HHbIE MOJCTU U
WHTEPIPETUPOBATH PE3YNIHTAT

- BJIAJIETh MTOHATUSAMU BEKTOPBI U UX
KOOpJMHATBHI;

- YMETb BBIIIOJIHATH ONEpAlliU HaJ
BEKTOPAMU;

- UCIIOJIb30BATh CKAJISIPHOE TPOU3BEICHUE
BEKTOPOB IIPU PEIICHUH 33/1a4;

- IPUMEHSTh YPaBHEHUE IJIOCKOCTH,
(bopMyIly pacCTOSHUS MEXAY TOUKaMH,
ypaBHeHUE chepbl IpU PEIICHUH 3a/a4;

- OIIEpUPOBATH MOHATUAMHU I€KAPTOBBI
KOOpJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJIMHAThl BEKTOPA, YIOJl MEXKIY
BEKTOPAMH, CKAJSIPHOE IPOU3BEICHUE
BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBL;

- HaXOJIUTh PACCTOSHUE MEXIY IBYMS
TOYKaMH, CyMMY BEKTOPOB U
IIPOU3BE/ICHNE BEKTOPA HA YUCIIO, YTOJl

BeKTOpbI M | _ ypyvensiTh BEKTOPBI M METO KOOPAMHAT B | MEX/Iy BEKTOPAMH, CKAISPHOE
K0Op/AMHATLI | TPOCTPAHCTBE MPH PEIICHHH 33124 NPOU3BEICHUE, PACKIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM;
B - 3a/1aBaTh IUIOCKOCTh yPaBHEHHEM B
npocTpanc- JIeKapTOBOM CHCTEME KOOPIHHAT;
- peraTh MpocTeHInue 3a1aun
TBE BBEJICHHEM BEKTOpPHOTO 0a3uca;
- HAXOJUTh 00BbEM Mapaviesenunena u
TeTpadpa, 3aJaHHBIX KOOPAMHATAMHU
CBOMX BEpIIINH;
- 3aJ1aBaTh MPSIMYIO B TIPOCTPAHCTBE;
- HAXOJUTh PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH B CUCTEME KOOPIUHAT;
- HAXOJUTh PACCTOSTHUE MEXKIY
CKPEIINBAIOIIUMHUCS TIPSIMBIMH,
3aJ]aHHBIMH B CHCTEME KOOPAWHAT
Hectopus - UMETh MPEJCTABICHUE O BKIIAJIe - IPE/ICTABIIATH BKJIA]] BBLIAIOIINXCS
BBIJAIOLIMXCSI MATEMaTUKOB B Pa3BUTHUE MaTeMaTUKOB B Pa3BUTHE MaTEMAaTUKU
MATEMATHKH | yayku; MHBIX HAyIHBIX 00IacTei;
- IOHUMATh POJIb MAaTEMAaTUKHU B Pa3BUTHH - IOHUMATh POJIb MAaTEMaTHUKH B
Poccun pa3zButuu Poccun
- UCIIOJIb30BATh OCHOBHBIC METO/IbI - IPUMEHSTh U3BECTHBIE METOIbI TIPH
J0Ka3aTeIbCTBa, IIPOBOAUTE JOKA3aTEILCTBO | PCHICHMM CTAHAAPTHBIX MATEMATHICCKHUX
U BBINOJIHATH ONIPOBEPIKEHUE; 3a1aq,
MeTonpl - IPYMEHSATH OCHOBHBIE METO/IBI PENIEHHUSI - 3aMeHaTh 1 XapaKkTepr30Bath
MaTeMaTHKH | MaTeMaTHUeCKHX 3a7a1; MaTeMaTU4eCKUe 3aKOHOMEPHOCTH B

- Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOAE
XapaKTepU30BaTh KPacoTy U COBEPLIEHCTBO

OKPYKaIOIIEeH TeMCTBUTEIbHOCTH;

- IPUBOJUTH IPUMEPHI MATEMATUUYECKUX
3aKOHOMEPHOCTEHN B IPUPOJE, B TOM
YHCJIE XapaKTEePU3YIOIIUX KPacoTy U
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OKpPY’KaloIllero MUpa v pou3BeACHUN COBEPUICHCTBO OKPYKAIOIIETO MUpa U
UCKYCCTBA; IIPOU3BENECHUIN UCKYCCTBA;

HCCIICIOBAaHHIO OKPYKAOIIETO MUPa
(MonenupoBaHue PU3MIESCKUX
MPOLIECCOB, 3a/1a41 YKOHOMHUKH )

CPEJIICTBA M 3JICKTPOHHO-KOMMYHHUKAITHOHHBIE
CUCTCMBI HpH peI_HeHI/II/I MATCMATHYCCKUX
3a/a4;

- ITOJIB30BAThCS MPUKJIAIHBIMH ITPOTrPAMMaMU
U TIporpaMMaMH CHMBOJIbHBIX BBIYUCIICHUN
IS MCCIIEMOBAHMS MAaTEMATHIECKHAX
00BEKTOB

Conep:xanue y4ye0HOIro Kypca, mpeaMera

Auire0pa 1 Ha4yaJIa aHAJIU3A

[ToBropenue. Pemenue 3agad ¢ MCIONB30BAHUEM CBOMCTB UMCEI U CUCTEM CUYHUCIICHMS,
JETMMOCTH, J10J€il U 4YacTel, MPOLIEHTOB, MOAYyJIel uncen. Pemenue 3aaad ¢ UCHOIb30BaHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTrOYJICHOB, MPeoOpa3OBaHM MHOTOWIEHOB W JPOOHO-
panMoOHaNbHBIX BbIpaKEHUU. PellieHne 3a1au ¢ ucnonb30BaHUEM IrpalyCHOM Mepbl yria. Moayib
YHClla U ero cBoMcTBa. PelieHue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECH U CILIABBI C
MOMOIIIBIO JIMHEWHBIX, KBaJIpaTHBIX U APOOHO-pAllMOHATBHBIX YPABHEHHUH U X cucTeM. Pemenue
3a/lady C TOMOILIBIO YHUCIOBBIX HEPAaBEHCTB M CHCTEM HEPABEHCTB C OJHON IEPEMEHHOH, ¢
MPUMEHEHUEM H300paKCHHUSI YMCIOBBIX IMPOMEXKYTKOB. PeleHue 3amad ¢ HCHOIb30BaHUEM
YUCNOBBIX (GYHKIMH M uxX rpadukoB. Vcmonbp3oBaHHe CBOWCTB U TpapUKOB JHMHEWHBIX U

KBaJIpATUYHBIX (PYHKIUNA, 0OpaTHON MPOMOPLUOHAIBHOCTH U (QYyHKIUU Y 2\/; . I'padpuueckoe

pElICHHE YypaBHEHHI W HepaBeHCTB. lcmonp3oBaHue omnepanuili HaJ MHOXKECTBAMH M
BBICKa3bIBaHUAMU. VCIOIB30BaHNE HEPABEHCTB M CHUCTEM HEPABEHCTB C OIHOW IEPEMEHHOM,
YHCJIOBBIX MPOMEXYTKOB, UX 00beIUHEHUI U nepeceueHuil. [IpumMenenne npu peuieHnu 3agay
CBOMCTB apu(METHYEeCKOH U TIeOMETPUYECKOW MpPOTrpeccuy, CYMMHUpPOBaHHSA OECKOHEUHOMN
CXOZSIIENCS TEOMETPUUECKON IPOTPECCHH.

MHosecTBa (4HMCIIOBBIE, TeOMETpHUecKUX (uryp). XapakTepuCTHUECKOE CBOICTBO,
3JIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE, OECKOHEUHOE MHOKeCTBO. CrIocOoOBI 3a1aHN I MHOXKECTB
[TonmMHOkecTBO. OTHOLIEHUS] TPUHAJUIEKHOCTH, BKIIIOUEHHUS, paBeHcTBAa. Ormnepauuu HaJl
MHOxecTBaMu. Kpyru Ditnepa. Koneunsle 1 6eCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

WctuHHblE M JIOKHBIE BBICKA3bIBAHUS, OINEpalMU HaJ BBICKa3bIBaHUAMH. Ancedpa
evickazviéanuti. CBsI3b BBICKA3bIBAHMM C MHOXKECTBaMH. KBaHTOpPBI CyIECTBOBaHUS U
BCEOOIIHOCTH.

3akoHbl JIOTUKU. OcCHOBHble no2uyeckue npasuna. PeleHWe JOrMYecKux 3agad C
WCIIOJIb30BAaHNEM KPYTOB DHUJIEPa, OCHOBHBIX 102UYECKUX NPABUTL.

VYmozakmouenusa. OOOCHOBAaHUS M JIOKA3aTENbCTBO B MaTemaruke. Teopembl. Buisi
MaTeMaTUYeCKUX YyTBEpKIEHUH. Buodwr Odokazamenvcms. Mamemamuueckas uUHOYKYUA.
Ymeepoicoenus: obpamnoe OanHomy, npOMUBONONIOJNCHOE, O0OpPAMHOE NPOMUBONONIONCHOMY
oannomy. Ilpru3HaK U CBONCTBO, HEOOXOIMMBIE M JIOCTATOYHBIE YCIOBUSI.

Ocnosnas meopema apupmemuxu. Ocmamku u cpasuenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema @epma. Q-uunvie cucmemvl CHUUCTEHUSL.
Dynkyus Jiinepa, Hucio u cymma oenumeneil HAMypaibHO20 YUCd.

Panuannas mepa yriia, TpUTOHOMETpPUYECKAs OKPYKHOCTb. |pPUTOHOMETpHUYECKHE
¢ynkuuu yucen U yriaoB. @opMylibl IPUBEACHUS, CIOKEHUS TPUTOHOMETPUYECKUX (YHKIHH,
dbopMynbl ABOMHOrO M TOJOBUHHOIO aprymeHTta. [IpeoOpa3oBaHue CyMMBbI, pa3HOCTH B
POM3BEACHUE TPUTOHOMETPUUECKUX (DYHKIIMN, U HA0OOPOT.

Hynu ¢yHKuMM, OpOMEKYTKM 3HAKONOCTOSHCTBA, MOHOTOHHOCTh. HauOomnbinee u
HanMeHblIee 3HaueHne pyHkuuu. [lepuonnueckne GyHKIMM U HAUMEHBLIHH nieproA. YeTHbie U
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HedyeTHbIe QYHKIMH. DYyHKYUU «OpoOHAs yacms yuciay Y = {X} u «yenas yacmo yucia» Y = [X]

Tpuronomerprueckue (QYHKIIMH YHCIOBOrO aprymenra Y =COSX, y=sinX, y=tgx,
y = ctg X . CpoiicTBa 1 rpad)MKM TPUTOHOMETPUICCKUX () YHKITAM.

OOpaTHble TPUTOHOMETPHYECKHE (PYHKIIUU, UX TJIABHbIE 3HAUECHHUS, CBONCTBA U TpadUKHU.
Tpuronomerpuueckue ypaBHeHUs. OIHOPOAHBIE TPUTOHOMETPUYECKUE YypaBHEHMs. PemieHue
MPOCTEHIINX TPUTOHOMETPUUECKHX HepaBeHCTB. [IpocTeiiline cucteMbl TPUTOHOMETPHUYECKHUX
YpaBHEHUM.

Crenenb C JIEHCTBUTENbHBIM IIOKa3aTelleM, CBOMcTBa creneHu. [Ipocreimme
noKa3aTeJbHbIC YpaBHEHHs U HepaBeHCTBA. [lokazaTenbHas QyHKIUS U €e CBOWMCTBA M Ipaduk.
Uucrno € u pyHKIUSA Y =e”.

Jlorapudm, cBoiictBa Jorapupma. JlecATMUHBIH W HATypaJbHBIA  JIOTapHQpM.
[IpeoOpa3zoBanue norapugmMuyecKix BeipakeHni. JlorapudmMudeckne ypaBHEHUS U HEPAaBEHCTBA.
Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA U rpaduK.

Crenennast GpyHKIUS U €€ CBOMCTBA U Tpaduk. VpparroHanbHbie ypaBHEHUSI.

[lepBuuHble MpeACTaBIEHUS O MHOXECTBE KOMIUICKCHBIX uucen. [leiicmeus ¢
KomniekcuviMu uucnamu. Komnnexcno conpsowcennvie uucna. Mooynv u apeymenm uucha.
Tpueconomempuueckas ¢popma KkomniexcHozo yucia. Peutenue ypagneHutl 8 KOMIIEKCHbIX YUCTAX.

MeTto WHTEpBAIOB Ui penicHusi HepaBeHCTB. [IpeoOpa3oBanusi rpadukoB (QYHKIIHIA:
CIBHUT, YMHOXXEHHE HA YHUCIO, OTPaKEHHWE OTHOCHUTEIbHO KOOPAMHATHBIX ocell. I'paduueckue
METO/Ibl PELLICHUs] YPaBHEHUIN U HEpaBeHCTB. PelleHne ypaBHEHUN U HEPABEHCTB, COAEpIKAILIUX
MEPEMEHHYIO TI0]T 3HAKOM MOJTYJISI.

CucTeMbl TOKa3aTeNbHBIX, JIOTAPU(PMUIECKUX U HPPALMOHATBHBIX ypaBHeHHNA. CHCTEMBI
MOKa3aTeIbHbBIX, JOrapu(PMUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

B3aumno oOpathbsie pyHkun. ['paduxu B3auMHO 00paTHBIX (PYHKIIMA.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C TAPAMETPOM.

@opmyna bunoma Hetomona. Pewenue ypasnenuii cmenenu eviuie 2 cneyuanibHblx UO08.
Teopema Buema, meopema bBe3y. Ilpusooumvie u nenpugooumvie muozouneHvl. OcHOBHAA
meopema anceopvl. Cummempuueckue MHO204YNeHbl. Llenouucnennvie u  yeno3HayHvle
MHO20UJIEHbL.

Jluopanmoswr ypasnenus. Llennvle opobu. Teopema Depma o cymme K8adpamos.

Cymmol u psovl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIUL.

Teopembl 0 npubudicenuy OeticmeumenbHuIX Yucel payuoHaAIbHbIMU.

MHnooicecmsa Ha KOOPOUHAMHOU NAOCKOCHIU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

ITonatue npenena ¢yHkuuu B Touke. [lomamue npedena gynxyuu 6 6ecKOHeuHOCmU.
Acumnmomuol epagpuxa @ynxyuu. CpasHeHnue OECKOHEUHO MANbIX U OECKOHEeUHO OONbUIUX.
HenpepsiBHocTh QyHKIIMN. C8oticmea nenpepuienvix ¢pyukyui. Teopema Betiepuumpacca.

Huddepenuupyemocts ¢yHkuuu. [IpousBonnas ¢yHkuuum B Touke. KacarenpHas k
rpadpuky QyHkuuu. ['eomerpudeckuidi W (usnyeckuii cMbICA NPOU3BOIHOU. [Ipumenenue
npou3600Hol 6 ¢usuxe. [Ipon3BoHbIe 3NeMeHTapHbIX QpyHKUIM. [IpaBuna nuddepenmpoBanus.

Bropas npousBojHas, ee reoMeTpUUecKuil 1 (GU3NYECKHI CMBICII.

Touku skcTpemyMa (MakcuMyma U MUHUMYMa). MccrieoBanne aneMeHTapHbIX (YHKIMMA
Ha TOYKM HKCTpEMyMa, HauOoJsiplliee M HaUMEHbIEE 3HAYEHHWE C IOMOIIBIO MPOU3BOJHOM.
Ilocmpoenue epaguxos ynxyuii ¢ nomowpio npouszeoonvix. llpumenenue npousso0HoU npu
peuwenuu 3a0ay. Haxoowcoenue akcmpemymos @hyHKyuil HeCKONbKUX NePEMEHHBIX.

IlepBooOpaznas. Heonpenenennsiit unterpai. [leppooOdpasHbie aieMeHTapHBIX (QYHKIIUH.
[Tnomanpe kpuBoauHeitHOU Tpanenun. @opmyna Herotona-JleiiOnuma. OnpeneneHHblii HHTerpat.
Buviuucnenue naowadeii niockux gueyp u 06vemos mei paujenus ¢ NOMOWbI0 UHMESPAad. .

Memoowi pewienus hyHKYUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpus
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IToBTrOopenue. Pemenue 3aay ¢ UCTOJIb30BaHUEM CBOUCTB (puryp Ha miaockoctu. Pemenue
3aJa4 Ha I0Ka3aTeJIbCTBO U MOCTPOCHHUE KOHTPIpUMEPOB. [IpuMeHneHne npocTeimmux J0ru4eckux
npaBui. PemieHue 3agad ¢ HCIOJIB30BaHHEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHUH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXyrojibHUKaMHU. Perienue 3agau ¢
UCTIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMHU. PemieHue 3ajad Ha WM3MEpEeHUs Ha
IUIOCKOCTH, BBIYUCIICHUS JUTHH U TUIOIIaiel. PeuleHue 3a0au ¢ nOMOwb10 6eKMopo8 U KOOPOUHAM.

Harnsinnas crepeomerpust. [Ipusma, napamienenumnes, mupaMuaa, TETpadp.

OcHOBHbIE TOHATHS TEOMETPUHU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH U CIEJICTBUS U3
HUX. [lonamue 06 akcuomamuueckom memooe.

Teopema Menenaa ona mempasopa. llocTpoeHue cedeHU MHOTOTPAHHUKOB METOJIOM
cienoB. LlenTpanbHoe npoekTHpoBanue. IlocTpoeHne cedeHWH MHOTOTPAHHUKOB METOJIOM
MIPOEKITUH.

CkpemuBaronmecs mpsiMble B IPOCTPAHCTBE. YTOI MEXIY HUMHU. Memoovl HaxodicoeHus
PACCMOAHUL MeAHCOY CKPEUUBAIOUUMUCS NPAMBIMU.

Teopembl 0 mapayuIeIbHOCTH TPSMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamiensHoe
MPOEKTUPOBaHUE U U300pakeHue puryp. I eomempuueckue mecma moyex 8 NPOCMpPanHcmae.

[leprieHAUKYIAPHOCTh TPSAMOW W TUIOCKOCTH. OpTOTOHAIBHOE IMPOEKTUPOBAHHE.
Haknonnsle u npoekiuu. Teopema o Tpex neprneHauKysapax.

Buoet  mempasopos. Opmoyenmpuueckuti  mempa’op, KAPKACHLIL — mempa’aop,
pasnocpanusiii mempas’op. llpamoyzonvhelii mempas’dp. Meouanvl u bumeouanvl mempasopa.

Ilocmpaueanue mempasopa 0o napaiienenuneod.

Paccrossnust mexny ¢urypamu B mpocTpanctBe. OOmMNA MEpPHEHIUKYIAp ABYX
CKPEIMBAIOIINXCS MTPSIMBIX.

Yrnel B mpoctpaHcTBe. [lepneHauKkynspHble TUIOCKOCTH. [l1owadb opmo2oHAnbHOU
npoexyuu. Ilepnenouxynsaproe cevenue npusmol. Tpexepanusiii u mHozozpantulil yeon. Ceoticmea
NIIOCKUX Y2108 MHO202panH020 yena. Ceolicmea niocKux u 08yePaHHbIX Y208 MpexspanHo2o yeia.
Teopembi KOCUMHYCO8 U CUHYCO8 OJIsl MPEXSPAHHO20 Y2ld.

Bunet wMHOTOrpaHHUKOB. Passepmku  mHoeoepanHuka. Kpamuatiwue nymu Ha
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBunbHbIE MHOTOTPAaHHMKU. /J[BOUICIMEEHHOCMb NPABUTLHBIX
MHO202PAHHUKOB.

IIpusma. [Tapamtenenumnen. CpolicTBa  napajuleNenuinena. IIpssMOYTOJIBHBIN
napasienenunen. HakmoHHbIE TPU3MBIL.

[Mupamuna. Buasl nupamun. DeMEHTH MpaBWIbHOW mHpaMuibl. [lupamuasr ¢
paBHOHAKJIOHEHHBIMH PeOpaMu ¥ TPaHsSIMH, UX OCHOBHBIE CBOIMCTBA.

[Tnomaau moBepxHOCTE MHOTOTPAaHHUKOB.

Tena BpameHus: TWIMHID, KOHYC, map u cdepa. CedeHus MUIMHAPA, KOHYca W IIapa.
[ITapoBoii cerMeHT, MapoBOii Ci10H, HIapoBOi CEKTOP (KOHYC).

YceueHHass TUpaMu/Ia U yCEUSHHBIN KOHYC.

Onemenmsi cpepuueckou ceomempuu. Konuveckue cevenus.

KacatenpHble TpsiMble W TIOCKOCTH. BrimcaHHble u omucaHHble chepsl. Kacarowuecs
cghepvl. Kombunayuu men 8pawjeHus.

Bekropsr u koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIIO. YTOI MEXIY
BekTopamu. CKasipHOE IPOU3BECHUE.

VYpaBHenue miockoctd. dopMmyna pacCTOSHUS MEXIy TOYKaMH. YpaBHEHUE chephl.
Dopmyna paccmosHus om mouku 0o niockocmu. Cnocobvi 3a0anust nNPAMOU YPAGHEHUIMU.

Pewenue 3a0au u oOokazamenbcmeo meopem ¢ NOMOWBIO 6EKMOPOE U MemMoOOM
KoopouHam. DieMeHmyl 2eoMempun Macc.

[Tonsitre o6bema. O6beMbl MHOTOIPaHHUKOB. OOBEMBI TEJl BpallleHUs. AKcuombl 06vema.
Bv1800 (hopmyn 06vemos npsamoyeonbHo20 napaiieienunedd, npusmol U nupamuosvl. Popmyl s
Haxoxcoenusi oovema mempasopa. Teopemvt 06 OMmHOWEHUAX 00bEMOB.
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Ilpunosicenus unmecpana K 6bIYUCTIEHUIO 00bEMO8 U NOBEPXHOCMEU Mmell 8PAUeHUs.
IInowaow cghepuueckozo nosca. Obvem wapogozo cnos. llpumenenue ob6vemos npu peuieHuu
3a0au.

[Tnomane chepsr.

Paszsepmxa yununopa u konyca. Ilnomanb noBepXHOCTH LUIMHIPA U KOHYCA.

KoMOuHanmu MHOrorpaHHUKOB U T€JT BPALECHUS.

[Tomo6ue B mpoctpancTBe. OTHOMIEHUE 00BEMOB | TUIONIA/ICH MTOBEPXHOCTEH MOT0OHBIX
dburyp.

suoicenus 6 npocmparncmee: napaniesbHbill NEPEeHOC, CUMMEMPUsL OMHOCUMETLHO NIIOCKOCHIU,
YEHMPATTbHASL CUMMEMPUSL, NOBOPOM OMHOCUMENTLHO NPSMO.

IIpeobpaszosanue nooobus, ecomomemus. Pewenue 3a0ay Ha niockocmu ¢
UCNONIL30BAHUEM CIMEPEOMEMPUYECKUX MEMOOO08.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUsi TPadoB 1 KOMOMHATOPUKA

[ToBTOpenue. Mcnonap3oBanue TabIuI U AMarpaMM JAJ1s IpeICTaBICHUs JaHHbIX. Perenne
3aJad  Ha NPUMEHEHHE OMUCATENbHBIX XapaKTePHCTUK YHCIOBBIX HAOOPOB: CpenHUX,
HauOOJIBIIET0 U HAUMEHBIIETO 3HAUEHUs, pa3Maxa, JAUCIEPCHH U CTAaHAAPTHOTO OTKIOHEHUS.
Brruncienne 49acToT W BEpOSTHOCTEW COOBITHH. BbrumcieHne BepoOsSTHOCTEH B OIBITaX C
PaBHOBO3MOHBIMHU AJIEMEHTAPHBIMU HcX01aMu. Vcronbp3oBaHne KOMOMHATOPUKU. Brruucienue
BEPOSTHOCTE HE3aBUCUMBIX cOObITHH. Mcmonb3oBaHue (GOpMyIbl CIOXKEHUS BEPOSTHOCTEH,
nuarpamm Jitiepa, epeBa BeposiTHocTel, popmyibl bepryim.

Beposamuocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposimuocmel.

YcinoBHas BeposATHOCTH. [IpaBuno yMHOeHMs BeposTHOcTe. dopmyna nOIHOU
BeposaTHOocTH. Dopmyna baiteca.

JluckpeTHble cilydailHble BENIMYMHBI UM pacnpeneneHus. COBMECTHBIE paclpeeieHusI.
Pacnpenenenne cyMMbl U IPOU3BEACHHUS HE3aBUCUMBIX CIIY4allHBIX BEJIMYHMH. MareMaTrnyeckoe
0’KHMJIaHHE U JUCIIEPCHS CIy4yallHOM BEJIMUMHBI. MaTeMaTHYecKoe 0KUAAHUE U TUCTIEPCUsI CYMMBbI
CIIyYaHBIX BEJIUYHH.

bunapnas caywyaliHasd BenuuMHa, pacnpenencHue bepHymm.  I'eoMerpuyeckoe
pactpeneineHne. bUHOMMaIBHOE pacHpelereHue M €ro CBOWCTBa. [ unepeceomempuueckoe
pacnpeodeiieHue u e2o C80LUCMaa.

HenpepbiBHble  cinydaiiHble  BenuuuHbl.  [[moTHOCTh  BeposTHOCTH.  DyHKUUS
pacupenenenus. PaBHoOMEpHOE pacnpeaencHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpeaenenue. OyHkuus
Jlanmaca. IlapameTpsl HOpManbHOrO pacupeneneHus. I[Ipumepbl CiaydallHBIX —BEJIWYMH,
MOJYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOTPEeLIHOCTh U3MEPEHUH, pOCT uenoBeka). [lenmpanvhas
npeoenvbHas meopema.

Hepasencmeo Yebviwesa. Teopema Hebviuwesa u meopema bepuynnu. 3axon 6onrvuiux
yucen. Bvibopounvlil memoo uzmepenus eepoamuocmeti. Ponv 3axona 6onvuux uucen 6 Hayke,
npupooe u obwecmae.

KoBapuanmst aByx ciydaiHbIX BenuduH. [loHsATHE O KOY(PPUIIMEHTE KOPPEISIIINH.
CoBMecTHBIE HAOMIOIEHHS IBYX CITY4alfHBIX BEJTMUUH. Bbibopounblil KOIhhuyuenm kopperayuu.
Jlunetinas peepeccusi.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus U ee YpPo8eHb 3HAUUMOCHIU.
IIposepka npocmetiwiux eunomes. dMnupuyecKue pacnpeoeieHus U ux c6s3b ¢ meopemuyecKumu
pacnpeodenenusamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuni. HHvekmugHvle U CIOPLEKMUBHbIE COOMEEMCMEUAL.
buexyuu. /{luckpemnas nenpepvignocmo. Ilpunyun [Jupuxe.

Koouposanue. Jleouunas 3anuco.

OcnosHnvle nowsamusi meopuu zpagos. [epesvs. [leouunoe oepeso. CesazHocme.
Komnonenmui cesznocmu. Ilymu na epaghe. diineposwt u I amunbmorogol nymu.
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TemaTudeckoe NJAaHUPOBAHUE C ONPEACACHUECM OCHOBHBIX BU/I0B y‘lGﬁHOﬁ ACATECIbHOCTH

Ne Tema, paznen Koxa-Bo XapaKTepucTHKa OCHOBHBIX BUI0B
4acoB | JeSITeJbHOCTH YYeHMKA (HA YPOBHE Y4eOHbIX
AeilcTBUIA)
Pasnen «Aaredpa»
10 kaacc

[ToBTOpEeHue matepuana 7- 4

9 kJylaccoB
1 | JleiicTBUTEIBHBIC YKCTIA 12 dopMyHpoBaTh ONpeIeIeHNUs HAanOOIBIIIETO U

HAMMEHBIIETO 3HAYCHUH QPYHKIUH, YETHOU U
Heu€THOU QyHKIUH. DOPMYIUPOBATH TEOPEMBI O
CBOICTBaX IpaMKOB YETHBIX U HEUETHBIX
¢dbynkumii. Haxoauts HanbosbIee u
HAaUMEHbIIIee 3HAYCHUS (PYHKIIMA HA MHOYKECTBE
o e€ rpaduky. MccnenoBars QyHKIHUIO,
3aaHHy0 (popmyroii, Ha u€THOCTh. CTPOUTH
rpaduku QyHKIUNA, UCTIOIB3Ys YETHOCTD WIIH
HEYETHOCTH. BBITIOIHATE TEOMETPUUICCKUE
npeoOpazoBanus rpadukoB QpyHKIINIA, CBI3aHHbBIE
C TapauIeIbHBIMU TIEPEHOCAMH, PACTHKEHUSMH,
CKATUSMU U CUMMETPHUSMU, OTHOCUTEIBHO
KOOPIAWHATHBIX OCEH.

dopMyIHpoBaTh ONpeaeaecHue 00paTUMOi
¢dyskun. PacroznaBats 00paTuMyto (yHKITUIO
o e€ rpaduky. YcraHaBIUBaTh 0OPaTUMOCTD

2 | Uncnosble QyHKITHH 10 GyHKIUH 110 €€ BO3pacTaHUIO WK yObIBaHMIO.
DopMyIMpOBaTh ONPENEIEHUE B3aUMHO
oOpaTHbIX QyHKUMNA. [TpoBepsTH, ABIAIOTCS U
JIBE JTaHHbIE (PYHKIIUU B3aMMHO OOpATHBIMH.
Haxoauts 00paTHYI0 QPYHKIMIO K TaHHOM
oOparumoit ¢pynkuuu. Ilo rpaduky naHHOM
¢GyHKIIMM CTpOUTH Ipaduk 0OpaTHON QYHKINH.
YcranaBnuBathk Bo3pacTtanue (yObIBaHUE)
00paTHO# (QYHKIIUU 110 BO3PACTAHUIO
(yObIBaHMIO) JaHHOW (PYHKIIMH.
dopMyIHpoBaTh ONpeneIeHHs 001acTu
olpeieieHusl ypaBHEHUH (HEPaBEHCTB),
PaBHOCUJIBHBIX YpaBHEHU (HEPaBEHCTB),
YpaBHEHUN-CIEICTBUH (HEPABEHCTB-CIEACTBHI),
MIOCTOPOHHET0 KOpHA. POpMYIHpPOBaTH TEOPEMBI,
OIHCHIBAIOIIME PABHOCHIIbHBIE IPE0Opa30BaHUs
ypaBHEeHHUH (HepaBeHCTB). [IpuMeHsTh METO
PaBHOCHIIBHBIX NPe0Opa30BaHUi IS peIIeHUs
ypaBHEHUH 1 HEepaBeHCTB. Haxonuth 06acth
OIpE/EIICHUS] YPAaBHEHUI 1 HEPABEHCTB.
[IpuMeHsATh METOA CIIENCTBUMN JIJISI PEIICHUS
ypaBHEHHUH. Pemats HepaBeHCTBa METOIOM

HMHTEPBAJIOB
3 | Tpuronomerpuueckue 24 DopMyIMpOBaTh ONPENEIECHUE PaJUAHHON MEPBI
GbyHKINN yrina. HaxonuTh pagnaHHylo Mepy yria o ero

IpaJlyCHOM Mepe U TPaJyCHYI0 MEpPY yria o ero
paavuaHHoON Mepe. BEIYMCIsATh IJIMHBI TyT
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OKpyx)HOCTEH. DOPMYIHPOBATH ONIPEACICHUS
KOCHHYCa, CHHYCa, TAHI'€HCA U KOTaHT€Hca yIiia
MIOBOPOTA. BBISICHATH 3HAK 3HAYEHMI
TPUTOHOMETPHUYECKUX (PYHKLIUH. YTIPOIIaTh
TPUTOHOMETPUYECKNE BBIPAKEHHU S, UCIIOB3YS
CBOMCTBA YETHOCTU TPUTOHOMETPUYECKUX
byHKmii. DopMyIUPOBATH ONPEACTCHUS
NEepUOINIEcKOil (PyHKINH, €€ TJIaBHOTO MEpUoa.
VYrpowmars TPUrOHOMETPUUECKUE BBIPAXKEHUS,
MCIIOJIb3YS] CBOMCTBA EPUOJUYHOCTH
TPUTOHOMETpHUECKHUX (YHKIHHI. ONuchBaTh
CBOWCTBA TPUTOHOMETPUYECKUX (PYHKITHIA.
CtpouTs rpaduku GyHKIIHUA Ha OCHOBE TPadUKOB
YEThIPEX OCHOBHBIX TPUTOHOMETPUUECKUX
¢byukmuii. [IpeoOpa3oBbiBaTH
TPUTOHOMETPUUECKHE BBHIPAYKEHUSI HA OCHOBE
COOTHOUIEHUN MEXAY TPUTOHOMETPUUYECKUMU
(GYHKIUSAMHU OJJHOTO U TOrO e aprymenta. [lo
3HAYECHUSIM OJTHOM TPUTOHOMETPUYECKON
(GYHKIIMY HAXOJIUTh 3HAYCHUSI OCTAIbHBIX
TPUTOHOMETPUYECKUX (PYHKIIMM TOTO K€
aprymeHTa.

[IpeoOpa3oBbIBaTh TPUTOHOMETPUYECKUE
BBIPQXEHHS HA OCHOBE (DOPMYIT CIIOKEHUSI.
Onwupasch Ha GOPMYJIbI CIIOKEHUS, T0Ka3bIBATH
dbopMyIbl mpuBeAeHUs, (HOPMYIIBI IBOWHBIX
yIa0B, (hOPMYIIbI CyMMBI M Pa3HOCTH CHHYCOB
(xocunycoB), hopMyIbl mpeoOpa3zoBaHUs
MIPOU3BEICHUS] TPUTOHOMETPUUYECKUX (PYHKIINI B
cymmy. IIpeoOpa3oBbIBaTh TPUTOHOMETPUYECKHE
BBIpAXEHUS Ha OCHOBE (DOPMYI IPUBEICHMUS,
(dbopMyI1 JBOWHBIX M MTOJIOBUHHBIX YTJIOB, (GOpMYII
CYMMBI ¥ Pa3HOCTH CHHYCOB (KOCHHYCOB),
bopmyn mpeodpa3zoBaHus IPOU3BEACHUSL
TPUTOHOMETPUYECKUX QYHKIMHI B CyMMY

Tpuronomerpuyeckue
ypaBHEHUS

10

dopmynupoBaTh ONpeaeIeHNs apKKOCHHYCa,
apKCUHYCa, apKTaHI€HCa, apKKOTaHIeHCA.
HaxonuTh 3HaueHHnst 00paTHBIX
TPUTOHOMETPHUYECKUX (DYHKIIUH JIJISI OTAETBHBIX
TaOJMMYHBIX 3HaUYCHUH aprymenTa. Mcnonb3ys
MOHSTHSI apKKOCHUHYCa, apKCUHYCa, apKTaHTeHca,
apKKOTaHIeHca, periaTh npocTeiime
TPUTOHOMETPHYECKHE YPAaBHEHUS.
®opmynupoBaTh CBOMCTBA OOPATHBIX
TpUroHoMeTprueckux GyHkIuil. CTpouTh
rpaduku GyHKIUH Ha OCHOBE I'pauKOB YETBHIPEX
OCHOBHBIX 00paTHBIX TPUTOHOMETPHUECKUX
¢byHKUMA. YIpoIaTe BIpaKeHUsI, COJepKaIie
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINU.
Pacrio3HaBaTh TPUTOHOMETPHUECKUE YPABHEHUS
U HepaBeHCTBa. Pemars TpuroHoMeTpudeckue
yYpaBHEHHsI, CBOJSIINECS K aNreOpandeckumM
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YPaBHEHHUSAM, B YACTHOCTH PEIIATh OJHOPOJHBIE
TPUTOHOMETPUYECKHUE YPABHEHUS NIEPBON U
BTOPOH CTEIIEHH, a TAK)KE pellaTh
TPUTOHOMETPUUECKUE YPABHEHUS, IPUMEHSS
METO/I PA3JIOKEHHs Ha MHOKUTENU. Pemars
IIPOCTEHNIIINE TPUTOHOMETPUUECKNE HEPABEHCTBA

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKECHU I

21

[Ipeo6pa3oBbIBaTh TPUTOHOMETPUUYECKUE
BBIPQ)KEHUS HA OCHOBE COOTHOUICHUN MEXKIY
TPUTOHOMETPUYECKUMHU (QYHKIIUSMHU OJTHOTO U
TOro ke aprymenta. [1o 3HaueHusIM o1HOU
TPUTOHOMETPUYECKON (YHKIIMH HAXOJIUTh
3HAYEHUSI OCTAIBHBIX TPUTOHOMETPHUECKUX
GbyHKIUI TOrO Xe apryMeHTa.
[TpeoOpa3oBBIBaTh TPUTOHOMETPHUYECKHUE
BBIPQXEHHS HA OCHOBE (DOPMYIT CIIOKEHUSI.
Omnwupasice Ha GOPMYIIBI CIOKEHHUS, TOKA3BIBAT
dbopMy1bl npuBeAeHUs, HOPMYITBI ABOMHBIX
YIIJI0B, OPMYIIBI CYMMBI B Pa3HOCTH CHHYCOB
(xocunycoB), hopMyIibl mpeoOpa3zoBaHUs
MIPOM3BEACHUS TPUTOHOMETPUYECKUX (DYHKITHIA B
cymmy. [IpeoOpa3oBeIBaTh TPUTOHOMETPHUECKUE
BBIPQ)KEHUS HA OCHOBE (DOpPMYJT IPUBEACHNS,
dbopMyI ABOMHBIX U IOJIOBUHHBIX YTJIOB, (hOpMYIT
CYMMBI ¥ pa3HOCTH CHHYCOB (KOCHHYCOB),
dbopmyn mpeobpazoBaHusl TPOU3BEICHUS
TPUTOHOMETPUYCCKHUX (QYHKIIHH B CYMMY

KoMmnnexcHbie uncia

@opMynHpOBaTh ONpPEIeEHUs KOMILIEKCHOTO
qucia, apuhMEeTUIECKUX JEHCTBUM C
KOMILIEKCHBIMH YHCIaMU, IEUCTBUTEIBHOUN U
MHHUMOM 9acTeH KOMIIJIEKCHOTO YHCIIa,
anredpanveckoi (hOpMbI 3aITUCH KOMILIEKCHOTO
YHUCIa, MOAYJIA KOMIJIEKCHOTO YUCIIA U €r0
apryMeHTa, CONPSKEHHBIX KOMIUIEKCHBIX YUCEIL.
BrmonuaTe apudmernyeckue 1eHcTBUs C
KOMILIEKCHBIMH unciaamu. HaxoauTe
JIEUCTBUTEIIbHYIO U MHUMYIO YaCTH
KOMILIEKCHOTO YKCIIa, MOJIYJIb KOMIUIEKCHOTO
YHUCJIa U €r0 ApTYMEHT, KOMIUJIEKCHOE YHCIIO,
conpspk€HHOE K 1anHoMy. DopmynupoBaTh
ompeieTIeHuEe TPUTOHOMETPUUIECKON (DOPMBI
3aMucy KOMIUIEKCHOTO yncina. M3o0paxkath
KOMILIEKCHBIC YHCJIa HA KOMIUIEKCHOM
MI0CKOCTH. HaXxoauTh KOMIUIEKCHYIO
KoopauHaty uncia. [IpeacTaBisiTh KOMIJIEKCHOE
YHCIIO B TPUTOHOMETPUYECKOH opMe.
BrImonHATE yMHOXKEHUE, ACIICHUE U BO3BEIACHUE
B HaTypaJIbHYIO CTEIIEHb KOMIUIEKCHBIX YHCEN,
3aMMCaHHBIX B TPUTOHOMETPHUIECKOUN PopMme.
[IpuMeHATh KOMIUIEKCHBIE YMCa TSl PEIICHUS
anredpandecKux ypaBHEHUM, B YACTHOCTH
KBaJpaTHBIX YPABHEHUM C IEUCTBUTEIbHBIMHU
Kod(pumeHTaMu ¥ OTPUIIATEITHHBIM
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JTUCKpUMHUHAHTOM. POpPMYITHPOBATH OCHOBHYIO
TEOopeMy anreOpbl

[IpousBognas

29

VYcraHaBiIMBaTh CyIIECTBOBAaHUE pezesa
(yHKIMU B TOYKE U HAXOIUTH €r0 Ha OCHOBE
rpaduka pynkuu. PaznmuyaTs rpaduxu
HETPEPHIBHBIX U Pa3pBIBHBIX (QYHKIUH.
HaxonuTe npuparienue aprymMeHra u
npupainieHre QyHKIUU B TOUKe. BbaucisaTe
CPEIHIOK CKOPOCTh JIBU)KEHUS MaTepUaIbHON
TOYKH I10 3aKOHY €€ IBUKCHHUSL.
dopmynupoBaTh ONpeAeIeHUE IPOU3BOIHON
(yHKINYU B TOUKE, IPABUIIA BEIYUCICHHS
Ipou3BoAHbIX. HaxoauTe mpous3BoHbIE
(byHKIMH, ypaBHEHHS KacaTebHBIX Tpaduka
(GyHKLMN, MTHOBEHHYIO CKOPOCTb JABHKEHHUSI
MaTepHaIbHON TOUKHU. Mcronb30BaTh
MEXaHUYECKUH U FeOMETPUYECKUIN CMBICI
MPOM3BOIHOM B 337]a4aX MEXaHUKH U TEOMETPHH.
®opMynupoBaTh MPU3HAKH TOCTOSHCTBA,
BO3pacTaHus U yobiBaHus QpyHkun. Haxonuts
IPOMEKYTKH BO3pACTaHUsI U yObIBAaHUS
byHKUIMH, 3a1aHHON (HOPMYIIOi.
®opmynupoBaTh ONpeAeIeHNUs TOUKU
MaKCUMyMa M TOYKH MHHAMYMa, KPUTHIECKOM
TOYKHU, TEOPEMBI, CBSI3bIBAIOLINE TOUKU
AKCTpeMyMa ¢ Ipou3BoaHON. Haxonuth TOUkn
AKCTpeMyMa (pYHKLUHU, HauboJIblIee U
HaMMEHBbIIIee 3HAYCHUST PYHKIIMU Ha
IPOMEXKYTKE.

Hccnenosath cBoiCTBA QYHKIIUH C TOMOLIBIO
IIPOM3BOJIHOM U CTPOUTH rpauku GyHKIUH

Komb6unaropuka u
BEPOATHOCTh

Hcronp30BaTh METOT MATEMaTHUECKON
MHAYKIUH [IPU JJ0KA3aTeIbCTBE PAaBEHCTB
(HEepaBEeHCTB, YTBEPKICHUH O IEITMMOCTH IIEIBIX
qucen), 3aBUCALINX OT IEPEMEHHOM,
NPUHUMAIOIIEH HaTypallbHbIC 3HAYCHUSI.
PaznuuaTh MHOKECTBA U YHOPSI0UEHHBIE
MHOXecTBa. DOpMyTHPOBATH OTIPEIEICHUS
NEPECTaHOBKU KOHEYHOT'O MHOXKECTBA,
pa3MeIeHust U3 N AIEMEHTOB 10 K, coueTaHus
(KOMOMHAIMM) U3 N JIEMEHTOB 1o K. Beraucasats
KOJIMYECTBO MEPECTAHOBOK KOHEYHOTO
MHOX€ECTBa, pa3MeIIeHul U3 n 3JeMeHTOB 1o Kk, a
TaKXKe KOJIMYECTBO COUCTAHUH M3 N AIIEMEHTOB
no k. I[Tpumensats popmyny 6mHoma Hetotona u
TpeyroibHukK [lackans ams cokpaméHHoro
YMHOXKEHUS

Oo6o0miaromiee
MTOBTOPEHHE

14

1 kJiaacce

IToBTOpenue marepuana 10
KJj1acca

BeimonusaTte apupmernyeckre AeUCTBUS, CoOueTast
YCTHBIE ¥ INCBMEHHBIEC TPUEMBI, IPUMEHEHUE
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BBIUUCIIUTENBHBIX YCTPONUCTB; HAXOAUTh
3HAYEHUs1 KOPHS HATypaJlbHOW CTETIeHH, CTETICHU
C pallMOHAJIbHBIM IIOKA3aTEeJIEeM.

[TpoBOIUTH 110 U3BECTHBIM (OPMYIIaM U
npaBuiIaM npeoOpa3oBaHus OyKBEHHBIX
BBIpQKEHU, BKIIIOYAIOIIUX CTETICHHU, PAJIUKAIIBI
U TPUTOHOMETPUYECKUE (PYHKIIUH, BEIUUCIIATh
YHCIOBOE 3HAYCHNE OYKBEHHOTO BBIPAYKEHHS.
HaxonuTh npousBoanble QyHKIMH, TOIb3YACH
npaBuiaMu auddepeHunpoBaHms.

Haxonuth nponsBoanble QyHKIMH, TOIb3YACH
npaBuiaMu auddepeHunpoBaHms.

ITpuMeHATh IPOU3BOAHBIE AJIS HCCIEIOBAHUS
(GyHKUINH ¥ TOCTPOEHUS UX rPpauKOB B
HECJIOKHBIX ciaydasx. B quanore ¢ yuurenem
COBEPILIEHCTBOBATH CAMOCTOSITEIHHO
BbIpaOOTaHHbIE KPUTEPUH OLICHKH.
Mcronp30BaTh J0Ka3aTeNbHYI0 MAaTEMaTHIECKYIO
peub. PaGoraTh ¢ mHpOpManneit, B TOM YHCIIE U C
pa3IMYHBIMM MAaTEMAaTUYECKUMU TEKCTAMHU.
Hcnonp30BaTh MaTeMaTHYeCKHE CPECTBA IS
U3y4YEHHsI U ONMCaHMs peabHbIX IPOLECCOB U
SIBJICHUM.

MHuoro4ieHsl

10

3HaTh apupMETHYECKHE OTepauy HaJl MHOTO-
YJIEHaMU OT OJIHOM IepeMEHHOM, TeopeMy be3y.
JlenuTh MHOTO4JIEH Ha MHOTOWIEH C OCTaTKOM,
pacKiIapIBaTh MHOTOWICHBI HA MHOKUTEIIH.
Nwmets npencrasienne 00 0THOPOJHBIX,
CUMMETPUYECKUX MHOTOWIEHAX OT HECKOJIBKUX
IIEPEMEHHBIX, BO3BPATHBIX YPABHECHUSIX.

3HaTh GOPMYIIbI COKPALIEHHOTO YMHOXKEHUS IS
CTapIIUX CTENEeHEeH, CIocoObl pelIeHHs
YPAaBHEHUU U CUCTEM YPABHEHUH; METOJbI
pelIeHUs] YPaBHEHM BBICIINX CTEIIEHEH: METO/
Pa3IoKEHUS HA MHOKUTEIIN U METOJ BBEACHUSA
HOBOH NepeMeHHON, (yHKIINOHAIBHO-
rpaduiecKkue mpuEMBI

CreneHu 1 KOpHHU.
Crenennble GyHKINN

24

BBITTONHATE OCHOBHBIE JENUCTBUA CO CTENIEHSMH C
LIEJIBIMU M PAllMOHAJIbHBIMU NIOKA3aTENSMH.
IIpuMeHATH CBOMCTBA KOPHS N-i CTENEHU JUIsS
BBIYUCIICHUS 3HAYCHUI U TpeoOpa3oBaHU
YHUCJIOBBIX BBIPAKEHUN, COAEPKAIIMX KOPHU N-i1
CTEIICHHU.

3HaTh CBOMCTBA CTENIEHHBIX (QYHKIUN U YMETh
IIPUMEHSTH UX MPU PEUIEHUH TPAKTUYECKUX
3a1ad.

Vcnonb30BaTh NpUOOPETEHHbIE 3HAHUS U YMEHUS
B IIPAKTHUYECKOU JIEATEIbHOCTH U MIOBCETHEBHOU
YKU3HH JUIS BBITIOJIHEHUS pacyeToB 10 GpopMysaMm,
cocTaBiieHUs! GOPMYJI, BRIPAXKAIOIINX
3aBHCHUMOCTH MEKIY PEAJIbHBIMU BEITMUMHAMH.
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BEITIONHATE OCHOBHEIC IEHCTBHS CO CTCIICHSIMHU C
palMOHATbHBIMU MMOKA3aTEISIMHU.

[IpuMeHATh Ha MPAKTHKE MHOTO0Opa3re CBOMCTB
U rpauKOB CTETEHHON (YHKIUHU B 3aBUCUMOCTH
OT 3HAYCHUH OCHOBAHHUHU M ITOKA3aTeJICH CTEIICHH.
Beiaensite 1 popMyIupoBaTh O3HABATEIHHYIO
1esb. OCO3HaHHO U MPOU3BOJIBLHO CTPOUTH
peUeBbIC BHICKA3bIBAHUS B YCTHOM U MMUCbMEHHOU
dopme;

CraBuTh yueOHYIO 3a/]auy Ha OCHOBE
COOTHECEHHMS TOTO, YTO YK€ U3BECTHO U YCBOCHO,
M TOT'0, YTO ele Heu3BecTHO. C JOCTATOYHOM
MOJHOTOM ¥ TOUHOCTHIO BHIPAXKATh CBOW MBICIIH B
COOTBETCTBUHU C 33J]la4aMU U yCIOBUSIMHU
KOMMYHHUKAaIUU.

Brienste 1 0co3HaBaTh TO, YTO YK€ YCBOCHO,
OCO3HABATh KAYE€CTBO U YPOBEHb YCBOCHHUS.

Tloka3arenbHas u
sorapudmudeckas

byHKIUS
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HMmeTh HarisAHOe NpecTaBiieHuss 00 OCHOBHBIX
CBOICTBaxX MOKAa3aTENbHBIX U JOTapu(hMUYECKUX
GyHKIMIA.

KoHcTpyHnpoBaTh SKBUBAJIEHTHBIE pEYEBbIE
BBICKA3bIBAHUS C HCII0JIb30BAaHUEM
anredpanveckoro U TeOMETPUIECKOTO SI3BIKOB.
N300paxaTs rpagKy OKa3aTEeNIbHBIX U
norapupMUUEcKUx QyHKIIHIMA.

BeiBuraTh BEpCcHu pemeHus mpooieMsl,
0CO3HaBaTh (M MHTEPIIPETUPOBATH B CIIydae
HE0OXOIMMOCTH ) KOHEUHBIN pe3yJbTarT,
BBIOMPATH CPE/ICTBA TOCTHKEHUS 1SN U3
MPEJIOKEHHBIX, a TAKKE YUUThCS UCKATh UX
CaMOCTOSITENIBHO.

CocTaBnarh (MHAUBUYAJILHO UJIU B TPYIIIE)
IUIaH peIIeHUs TPOOJIEMBI.

Hcnonp30BaTh MaTeMaTUUECKHUE 3HAHUS JUIS
pELIECHNUs Pa3IMUHBIX MATEMATUYECKUX 3a4a4 U
OLICHKH IOJTY4YEHHBIX PE3YJIbTaTOB.
Hcnonp30Bath AOKa3aTENbHYIO0 MATEMAaTHYECKYIO
peub. PaGotaTh ¢ nHpOpMaLnell, B TOM YHCIIE U C
pa3IMYHBIMH MaTEMaTHYECKUMH TEKCTAMHU.
Hcnonp30BaTh MaTEMaTUUECKUE CPECTBA IS
M3YYEHHUS U ONHMCAHUS PeabHBIX IPOLECCOB U
SIBJIEHUU.

OnuceIBaTh CBOMCTBA IMOKA3aTEIbHBIX U
Jorapug-Mudeckux GyHKIUH, OMUpasiCh Ha
rpaduxk.

Pemmates nmokasarenbHble U lorapudMuieckue
YpaBHEHHSI.

Pemars npocreiinve nokasareiabHble U
norapu(MUIecKue HEPABEHCTBA.

VmeTpb HarsiiHOe peacTaBiIeHus 00 OCHOBHBIX
CBOICTBaX MOKAa3aTENIbHBIX U JOrapu(HMUUECKUX
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(GyHKLINH, yMETh WILTIOCTPUPOBATh UX C
MOMOIIIBIO TPadhUIECKUX N300paKEHUI.
Hcnonb30Bathk cBONCTBA PyHKIMM U1
CPAaBHEHMSI U OLICHKH €€ 3HAUEHUM.

Pemiate nokasarenbHele U orapudMuieckue
YpaBHEHHSI U HEPABEHCTBA, IPUMEHSS PA3INUHbIC
METO/bI UX PELICHUs.

BbiBUraTh BEpCcuu pemeHus mpooieMsl,
0CO3HaBaTh (M MHTEPIIPETUPOBATH B CiIydae
HEO0XOIMMOCTH ) KOHEYHBIN PE3yNbTarT,
BbIOMPATh CPEICTBA TOCTUKEHUS LIEJIU U3
NPEUIOKEHHBIX, @ TAKKE YUUTHCS UCKATh X
CaMOCTOSTEIIBHO;

CocTaBiaTh (MHAUBUYAJIBHO UJIU B TPYIIIE)
IUIaH penieHus npodnemsl. Mcnonb3oBath
MaTeMaTUYeCKUEe 3HAHUS JUI PEILCHUs
pa3IMYHBIX MAaTEMaTHUECKUX 33Jjau U OLICHKH
MIOJIyYEHHBIX pe3yibTaToB. Mcnonab3oBaTh
JI0Ka3aTeIbHYI0 MaTEMaTHUECKYIO PEUb.
Paborats ¢ uadopmarueii, B Tom uucie u ¢
Pa3IMYHBIMH MAaTEMAaTHIECKUMHU TEKCTAMHU.
Hcnonb30BaTh MaTeMaTUYECKHE CPEICTBA IS
W3YYEHHUS U ONMCAHUS PEATIbHBIX IIPOLIECCOB U
SABJICHUM.

[TepBooOpasnHas u
HHTETpal

Haxonuts nepBooOpasHble, MOIb3ysCh Ta0IuIeH
epBOOOPa3HbIX.

3HaTh CBOMCTBO MEPBOOOPA3HOM, MpaBUiIa
HAXO0JICHUS ITePBOOOPA3HBIX.

BbruucnsaTe MHTErpasbl B MPOCTHIX CAyYasx.
Haxonute miiomaas KpUBOJIMHEWHOW TPaAIICIUU.
OCBOUTH TEXHHUKY HAXOXJICHUS MTEPBOOOPA3HBIX.
Y CBOUTB r€OMETPUYECKUI CMBICI MHTErPAJIa.
BocnpousBoauts GopMyITUpOBKH ONPEIEICHUN,
KOHCTPYHUPOBATh HECIIOKHBIE ONPEICTCHUS
CaMOCTOATENBHO.

Briaenste 1 popMynupoBaTh 03HABATENbHYIO
1enb. OCo3HAHHO M MPOU3BOJIBHO CTPOUTH
peueBbIe BBICKAa3bIBaHUS B YCTHOM U MUCbMEHHOU
dbopwme.

CraBuTh yueOHYIO 33/1a4y Ha OCHOBE
COOTHECEHHS TOTO, YTO YK€ U3BECTHO M YCBOEHO,
U TOTO, UTO elle Hen3BecTHO. C JoCcTaTOuHOM
MOJTHOTOW ¥ TOYHOCTHIO BBIPAXKATh CBOW MBICIIH B
COOTBETCTBUHU C 3aJja4aMU U YCIOBUSIMU
KOMMYyHUKauu. OCco3HaBaTh Ka4eCTBO U
YPOBEHb YCBOCHUS;, CTPYKTYPHUPOBATH 3HAHUSL.

DNEeMEHTHI TEOpUU
BEPOATHOCTEN U
MaTeMaTU4eCKON
CTaTUCTUKH

Pemate koMOMHATOPHBIE 331a4H.

W3BnekaTh nH(pOpMAIHIO, IPEICTABICHHYIO B
TabIuIax, Ha AUarpamMmax, rpadukax.
CocTaBisTh TaOIHIIBI, CTPOUTD JHATPAMMEI,
rpaduKu.
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BeruucnaTe cpeiHre 3Ha4eHUS pe3yJIbTaToOB
U3MEPECHUM.

Haxonuth BEpOATHOCTH CIIy4ailHBIX COOBITHH B
IIPOCTEUIINX CIIydasiX.

HaxoauTh yacToTy cOOBITHUS, HCTIONb3YS
COOCTBEHHBIE HAOIIOACHUS U TOTOBBIC
CTaTUCTUYECKUE JAHHBIE.

Hcnonb30BaTh NpUOOPETECHHBIE 3HAHUS M YMEHUS
B [IPAKTHUYECKOU JIEATEIbHOCTH U MIOBCETHEBHOM
JKU3HU IS PEIICHUS] yI4EeOHBIX U TPAKTHUCCKUX
3aja4, TPeOYIOIHUX CUCTEMAaTHYeCKOro rnepedbopa
BAPUAHTOB.

Hcnonbp3oBaTh NpuoOpeTEHHbIC 3HAHUS U YMEHUS
B PAKTUYECKOMN AEATEIbHOCTH U MOBCEIHEBHOMN
JKU3HU JJIs1 CPAaBHEHUS IIAHCOB HACTYIICHUS
CITy4aifHBIX COOBITHH, OIICHKH BEPOSTHOCTH
CIIy4aifHOTO COOBITHS B MPAKTHYECKHUX
CUTYaIUAX, COIIOCTABICHUS MOJEIIN C PEAIBHON
cutyanuei. [lonumars pa3nuyHbie
CTaTUCTUYECKUE YTBEPKICHHUS.

Boiaensate 1 popMyaupoBaTh O3HABATEIBHYIO
uenb. OCO3HaHHO U MPOU3BOJIBHO CTPOUTH
peUeBbIC BHICKA3bIBAHUS B YCTHOM U MMHUCbMEHHOU
dbopwme.

CraBuTh yueOHYIO 3aJjauy Ha OCHOBE
COOTHECEHHMSI TOT0, YTO YK€ U3BECTHO U YCBOEHO,
U TOrO, 4TO elle Heu3BecTHO. C aocTaToyHOU
MOJIHOTOM ¥ TOYHOCTBIO BBIPA’KATh CBOU MBICIIH B
COOTBETCTBUHU C 33J]a4aMU U yCIOBUSMHU
KOMMYHUKAaIUH.

BeraensaTs 1 0co3HaBaTh TO, YTO YK€ YCBOCHO U
YTO €LIE MOMJIEKUT YCBOCHUIO, OCO3HABATh
Ka4eCTBO U YPOBEHb YCBOCHHSI.
CrtpykTypupoBaTh 3HaHus. Mcnonb3oBaTh
JIOKa3aTeJIbHYI0 MATEMaTHYECKYIO PEYb.
PaboTats ¢ nadopmarueit, B ToM uucie u ¢
pa3IMYHBIMU MaTEMAaTUYECKUMH TEKCTaMHU.

YpaBHeHud U
HepaBeHCTBA. CHCTEMBI
YPaBHEHUI U HEPABEHCTB
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Pemrars parmonansHble, TOKA3aTEIbHBIE U
norapu(MHUYEeCKUe YPaBHEHHS 1 HEPABEHCTRBA,
MPOCTEUILNE UPPALMOHAIBHBIE U TPUTOHOMETPHU-
YECKUE YPABHEHMS, UX CUCTEMBI.

CocTaBnsiTh ypaBHEHUSI U HEPABEHCTBA 1O
YCJIOBHUIO 3a/Ia4H.

Hcnonk30BaTh MpUOOpETEHHBIC 3HAHUS U YMEHUS
B MPAKTUYECKOMN AEATETBHOCTH W MOBCEIHEBHOM
JKU3HHU JUIS IOCTPOEHUS U UCCIIEA0BAHUS
MPOCTEUIIINX MATEMAaTUHYECKUX MOJEIICH.

Pemars ypaBHEHHSI M1 HEPABEHCTBA, UCIIOJIb3YS
pPa3IMYHbIE METO/IBI UX PEIICHUS.

3HaTh ¥ MOHUMATh TEOPEMBI O PABHOCUJIBHOCTH
ypaBHEHUH, YMETh UCMOJIb30BATh UX HA
MPAKTHUKE.
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[TpuMeHATH pa3nuuHble POPMBI CAMOKOHTPOJIS
IIPU BBINOJIHEHUH TTPeoOpa3oBaHui.

Br1aensaTe ¥ 0CO3HABaTh TO, YTO YXKE YCBOCHO U
YTO €LIE MOMJIEKUT YCBOCHHIO, OCO3HABATh
KayeCTBO U ypPOBEHb YCBOCHHUS.

IIpencraBisiTh KOHKPETHOE COJEPKAHUE U
coo0LIaTh ero B NMCbMEHHOH U yCTHOU dopMme.
C noctaToyHOM MOJIHOTOM ¥ TOYHOCTBIO
BBIPAXKaTh CBOU MBICIIU B COOTBETCTBHH C
3a/la4aMU U yCIOBUAMU KOMMYHUKALIUH.
Pabotast o niany, cBepATh CBOU JAEUCTBUS C
LEJNBIO U, IPH HEOOXOAUMOCTH, UCIIPABIISATH
OLIMOKH CaMOCTOSATEINIBHO.

BocnpousBoauts (GopMyIHPOBKH ONpPEACTICHHIA,
KOHCTPYMPOBAaTh HECIIOKHBIE OIIPEIEIICHUS
CaMOCTOATENBHO. MCIIoIb30BaTh JOKA3aTEIbHYIO
MaTEMaTHYECKYIO PEYb.

Paborats ¢ napopmameii, B TOM 9ucie u ¢
Pa3IMYHBIMU MAaTEMAaTHYECKUMH TEKCTAMHU.
CoctaBisTh (MHIUBUAYAJIBHO WIN B TPYIIIE)
IUTaH perreHus mpoOiemMsl. PaboTats ¢
uHpopManuei, B TOM YHUCIIE U C Pa3InYHbIMU
MAaTE€MaTHYECKUMU TEKCTAMH.

O06o0maroree 16
IIOBTOPEHUE
I'eomeTpus
10 kacc
HexoTtoprblie cBeaeHus1 U3 12
MJIAHUMETPHH.
VYTl ¥ OTPE3KH, CBSI3aH- 4 ®opMyIUpOBaTh U J10Ka3bIBaTh TEOPEMBI 00
HBIE C OKPY>KHOCTBIO. yrie
MEXy KacaTeJIbHOU U XOpJI0H, 00 OTpe3Kax
nepe-
CEKaloLUXCsI XOpJ, O KBajJpaTe KacaTelIbHOI; BbI-
BOJIUTH (POPMYJIBI JUIs1 BEIYUCIIEHUS YTIIOB MEXIY
JIBYMsI TIEPECEKAIOLIUMUCS XOpJIaMu, MEKIY
JBYMS
CEKYIIUMH, TPOBEAEHHBIMU U3 OJTHOM TOYKHU;
op-
Pemenue TpeyroabHUKOB. 4 MYJIMPOBATh U JI0KA3bIBATh YTBEPHKACHUS O CBOM-
CTBaxX M MIPU3HAKAX BIMCAHHOTO U OIIMCAHHOIO
YeTHIPEXYTOJIbHUKOB; peIIaTh 3a/1a4M C
UCIIOJIB30-
BaHUEM U3YYEHHBIX TEOPEM U (POpMyII.
BeiBoauTh (hopMyIibl, BeIpaXkarolyue MeIuany
Teopema Menenas u 2 1 OMCCEKTPHUCY TPEYTOIbHUKA YepPe3 ero
UYessl. CTOPOHBI,
a TaKKe pasuyHble (GOPMYIIBI MITOIIATN
2 TPEYrojib-
Onnunc, runepboia u HUKA; (OPMYJINPOBATh U JOKA3bIBATh
napabouna. YTBEPKIACHUS

00 OKpY>KHOCTH U TIPSIMOM DHjiepa; pemaTh 3a/1a-
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YH, UCIIOJIb3Ys BBIBEICHHBIC (DOPMYJIBL.
DopMyIHPOBATh U I0KA3BIBATH TEOPEMBI
Memnenas 1 UeBbl M MCIIOJIB30BATh UX MPH
pelIeHny 3aj1ad.
dopMyIUpOBaTh ONPEACICHUS IUIUIICA, THIICP
-00J1b1 1 11apaboJIbl, BHIBOJAUTH UX KAHOHUYECKUE
YpaBHEHHS U U300paxkaTh 3T KPUBBIC Ha

pHCYHKE

BBeaenmue. 3

IIpeamer crepeomerpum. 1 [TepeuncasiTb OCHOBHBIE (PUTYPHI B

AKCHOMBI CTEPEOMETPHUH. IPOCTPaHCTBE (TOUKA, MpsAMasi, IIIOCKOCTB),
(bopMyIHpOBaTH TPH AKCHOMBI 00 X B3aUMHOM
PacroJI0KEHUHU U HIUTFOCTPUPOBATH 3TH aKCHOMBI
pUMEPaMH U3 OKPYXKaroIeil 00CTaHOBKH.

Hekoroprie cinencrBus us 2 DopMyIMpOBaTh U JOKa3bIBaTh TEOPEMY O

aKCHOM. IJIOCKOCTH, MIPOXOJISALIEH uepes NpsMyto U He
JIEKALLYI0 Ha HEH TOYKY, U TEOPEMY O
IJIOCKOCTH, MIPOXOJIALIEH uepes B
IIEPECEKAIOIINECS TPSIMBIE.

MapaJtesbHOCTH 16

NPSIMBIX U IJIOCKOCTEM.

MapaJtesbHOCTH 4 DopmMyJIMPOBATH ONPEACIICHUE MTapaUIEIbHbBIX

NPSAMBIX, IPAMOH U HPSMBIX B IPOCTPAHCTBE, (HOPMYIUPOBATH U

IIOCKOCTH. JIOKa3bIBaTh TEOPEMBI O APAJUIEIbHBIX IPSIMBbIX;

[TapannenpHble IpsMbIE B OOBSICHATh, KAKUE BO3MOYKHBI CIIy4au B3aUMHOI'O

IIPOCTPAHCTBE. pacroIokeHus NPSIMOI U MJIOCKOCTH B

[TapamienbHOCTB TPEX [IpOCTpaH-

MPSIMBIX. CTBE, U IPUBOJIUTH WILTIOCTPUPYIOLIUE TPUMEPHI

[TapamiensHOCTb IPAMOU u3

U IIJIOCKOCTH. OKpYyXaromiei 00cTaHOBKY; (hOpMYIHpOBAThH
ornpe-
JIeJIEHNE NTapajuIeIbHbIX MPSIMOI U MJIOCKOCTH,
(bopMynMpOBaTh U JOKa3bIBATh YTBEPKIECHUS O
na-

B3anmHoe pacnosioxkenue 4 paJUIETLHOCTH MPSIMOI U TUIOCKOCTH (CBOMCTBA

NpsIMBbIX B
NPOCTPAHCTBE. YIoJ
MeKIy ABYMS

NPSIMBIMH.
CxpemuBaromuecs
IIpsIMBIE.

VYTIIIBI ¢ COHANPABIEHHBIMU
CTOPOHAMH.

Yros Mexay NpsSMBIMHU.
KonTtpoabsnas pabora Ne
1 (20 mun)

Y TIPU3HAK); peliaTh 3a/la4 Ha BBIYMCICHHUE U
Ho-

Ka3aTeIbCTBO, CBA3AHHBIE CO B3AMMHBIM
pacmoJio-

KEHUEM IIPSAMBIX U IJIOCKOCTEH.

OOBACHATDH, KaKre BO3MOXKHBI CITy4an
B3aMMHOTI'O PAaCIOJIOKEHUS ABYX MPSIMBIX B
IIPOCTPAHCTBE, U IPUBOAUTH WILIIOCTPUPYIOIINE
pUMephI; pOpMyYIHPOBATH ONpeIETICHHE
CKPEIMBAIOIIUXCS MPSIMBIX, (OPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMY, BBIPAKAIOIIYIO TPU3HAK
CKPELIUBAIOIINXCA NPSMBIX, U TEOPEMY O
IUIOCKOCTH, MMPOXOIALICH Yepe3 OAHY U3
CKPEILIUBAIOIINXCS NPAMBIX U ITapaUIeIbHON
JIpyroi npsiMoit; oOBSICHATh, KaKue JiBa Jiy4ya Ha-
3BIBAIOTCS COHAINPABICHHBIMU, ()OPMYIIUPOBATH
U JI0Ka3bIBaTh TEOPEMY 00 yIJIax ¢ COHAIpaBJIeH-
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HBIMH CTOPOHaMU; O6’I>SICH5[TI>, YTO HaA3bIBACTCs

IMapajsenbHOCTH YIJIOM MEXAY NEPECEKAIIUMHUCS TPSIMBbIMU

IIOCKOCTEH. U YIJIOM MEXy CKpEUIMBAOIIMMHUCS NIPSMBIMH;

[TapamiensHbIe pelaTh 3a1a4y Ha BBIYUCIIEHUE U

IIJIOCKOCTH. JI0Ka3aTeNbCTBO,

CaolicTBa napauienbHbIX 4 CBSI3aHHbBIE CO B3aMMHBIM PaCIOJIOKEHUEM JABYX

IJIOCKOCTEM. IPSIMBIX U YTJIOM MEXIYy HUMH.

Terpasap u DopMyJIMPOBATh OIPEIEICHUE NTapaJLIEIbHbIX

napaJulesenuies. I1ocKocTel, HopMyaMpoBaTh U 10Ka3bIBATh

Terpasap. YTBEPKACHUSI O IIPU3HAKE U CBOMCTBAX

[Tapannenenunen. NapaJuIeIbHBIX IUIOCKOCTEH, UCTI0Ib30BaTh 3TU

3aayu Ha IOCTPOEHUE YTBEPKACHUS IIPU PELICHUH 3a/1a4.

CCUCHUM. 1 OOBsCHATD, Kakas GUrypa Ha3bIBaeTCs TETPad-
JIPOM U Kakas IapajuleJIenuIe oM, I0Ka3bIBaTh

1 Ha

Kounrpoabsnas padora Ne YepTeKax U MOJCIIAX UX DJIEMEHTBI, H300paxarh

2 3TH (PUTYpbI HA PUCYHKAX, WITIOCTPUPOBATh C UX

3auér Ne 1 ITIOMOILBIO PA3JIMYHBIE CIIy4au B3aUMHOIO pacIo-
JIO’KEHUS IPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;
(bopMynMpOBaTh U JOKa3bIBATh YTBEPXKIECHUS O
CBOMCTBAX Mapajuieienunesaa; O0bsICHATh, YTO
Ha3bIBACTCsl CEUEHUEM TeTpa’Ipa
(mapannenenurie-
Jla), peliaTh 3a/1a4M Ha IOCTPOECHUE CEUEHUH Te-
Tpad’Apa U napajuleIenuea Ha 4epTexKe.

IMepneHAUKYJIAPHOCTD 17 DopmMyJIUPOBATH ONPEACIICHUE

NPSAMBIX H IVIOCKOCTEH. NEPIEHIUKYIIAP-HBIX NPSAMBIX B IPOCTPAHCTBE;

IlepnenauKy/IsspHOCTH 5 (GbopMyIHpOBaTh U AOKA3bIBATH JIEMMY O

NPSAMOM ¥ IVIOCKOCTH. NEPIEHIUKYJIIPHOCTHU ABYX MapalIeIbHbIX

[IepnenqukynsapHsie NPSIMBIX K TPEThEH MpsAMOil; popMyIUpOBaTh

IIPsIMBIE B IPOCTPAHCTBE. OIpeJieNIEHUE NPAMOH, IEPIIEHIUKYIISIPHOM K

[TapannenbHble NpsMBbIE, IJIOCKOCTH, U IPUBOJUTH WILTIOCTPUPYIOIIHE

NIEPIIEHIUKYJIIPHBIE K IPUMEPBI U3 OKpYKarole 00CTaHOBKH;

IIJIOCKOCTH. (bopMyIHUpOBATh U JOKA3bIBATH TEOPEMBI

[Ipu3Hak neprneHuKyIsp- (mpsiMyI0 ¥ 0OpPaTHYIO) O CBSI3U MEXKIY

HOCTH IIPSIMOU U [apAJUIEILHOCTBIO NPSAMBIX U UX

IIJIOCKOCTH. NEePIEeHIUKYIAP-HOCTBIO K IJIOCKOCTH, TEOPEMY,

Teopema o npsAmoH, BBIPAXAIOIIYIO IPU3HAK MEPIEHIUKYIIPHOCTH

MEPIEHUKYISIPHON MIPSIMOM M TNIOCKOCTH, U TEOPEMY O

K IIJIOCKOCTH. CYILLIECTBOBAaHUM U €JUHCTBEHHOCTH NPSAMOI,
MPOXOIAIIEH yepe3
JAaHHYIO TOUKY U NEPIEHANKYIAPHON K JaHHON
IJIOCKOCTH; pellaTh 3a/1a4 Ha BBIUKCICHHE U J0-
Ka3aTeJIbCTBO, CBSA3aHHBIE C MIEPIEHANKYIISIPHOC-
TBIO TIPSIMOM M IJIOCKOCTH.

Ilepnenaukyasp u 6 OOBACHATD, UTO TAaKOE MEPIIEHAUKYIISP U

HAKJIOHHBIE. YT0JI MeKIY
NPAMOM ¥ IVIOCKOCTBIO
PaccrostHME OT TOYKH 10
MIJIOCKOCTH.

Teopema o Tpéx
MepIEHIUKYISIpaXx.

HAKJIOHHAA K IJIOCKOCTH, YTO Ha3bIBAETCS
IIPOEKIIMEN HAKJIOHHOM, YTO Ha3bIBaeTCs
paccTosHUEM: OT TOYKHU JI0 TIIOCKOCTH, MEXIY
NapauIeIbHBIMU MIJIOCKOCTSIMU, MEXKIY
MapaJuIeIbHBIMU IPSIMOM U IITIOCKOCTBIO, MEKIY
CKPELMBAIOIIUMUCS MPSIMBIMH; (HOPMYyITHUPOBAThH
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VYron Mexay npsamMou u
IJIOCKOCTBIO.

1 JJOKa3bIBATh TEOPEMY O TPEX NEPHEHANKYIIAPAX
Y IPUMEHSATH €€ MPHU PELICHUH 3a/1a4; OOBICHSITH,
YTO TaKO€ OPTOrOHAJIbHAS MPOEKLIMS TOYKH
(purypsl) Ha MIIOCKOCTb, U IOKA3bIBATh, YTO
MPOEKIMEN NMPAMON Ha TNIOCKOCTh, HE
MEPIECHANKY-JISIPHYIO K 3TOU NPSIMOM, SIBJISIETCS
npsiMasi; OObSICHITh, YTO HA3bIBACTCS YTIIOM
MEXIY

MPSIMOM M TNIOCKOCTBIO M KAKUM CBOMCTBOM OH
00-

JIByrpaHHslii yro.. 4 Ja/1aeT; OOBSACHATD, YTO TAKOE LIEHTpaIbHas
IlepnenauKy/ISIpHOCTH NPOEK-IHUs TOYKH ((PUrypsI) Ha MITIOCKOCTD.
IJIOCKOCTeIA. OOBsCHATD, Kakas GUrypa Ha3bIBaeTCs
JIByrpaHHBIN yroJIL. JIByrpaH-
ITpu3Hak neprnesauKymsp- HBIM YIJIOM U KaK OH U3MepSAETCs; 10Ka3bIBaTh,
HOCTH JIBYX IUIOCKOCTEH. 4TO
[TpsiMOyTOnbHBIHI BCE JIMHEHMHBIE YIJIbI IBYTPAHHOT'O YIjla PaBHbI
napajuiesIenune. JPYT APYTY; OOBSICHATH, YTO TAKOE YTOJI MEXKILY
Tpéxrpannslii yroi. [IEPECEKAIOIIUMHUCS IIJIOCKOCTSMU U B KAKUX
MHororpaHHbli yroJl. npezenax oH u3MeHsiercs; (GopMyaupoBaTh
OIpe/iesIEHUE B3aUMHO MEPIEHANKYIISPHBIX
1ockocTel, GopMyaMpoBaTh U 10Ka3bIBATh
TEOpEMy O MpU3HAKE NEPHEHAUKYIIPHOCTH JIBYX
IUIOCKOCTEH; 00BACHATD, KaKoll Mapajuienenunes
Ha3bIBACTCS MPSIMOYTOIBHBIM, (POPMYITUPOBATH U
JIOKa3bIBaTh YTBEPXKIEHUS O €ro CBOMCTBAX;
00BSCHSATH, Kakas (urypa Ha3bIBaeTCs
MHOT'OT'PaHHBIM (B YaCTHOCTH, TPEXTPAHHBIM)
YIJIOM U KaK Ha3bIBAIOTCS €r0 AJIEMEHTHI, KaKon
MHOTOT'PAaHHBIN YTOJI HAa3bIBAETCSI BHITYKIIBIM;
(bopMyIHUpOBATh U JOKA3bIBATH YTBEPHKACHUE O
Kontpoabnas padora Ne 1 TOM, YTO KaKIbIN IUIOCKUIN YroJl TPEXTPAaHHOIO
3 yrja MEHbILIE CYMMBI JIBYX IPYI'HX IJIOCKUX
3auér Ne 2 1 YIJIOB, U TEOPEMY O CYMME IIJIOCKUX YIJIOB BBIITY-
KJIOTO MHOTOI'PaHHOT'O YIJIa; pelaTh 3a1a4y Ha
BbI-
YUCICHNUE U JOKA3aTeIbCTBO C UCIIOIb30BAHUEM
TEOPEM O NMEPNEHIUKYISIPHOCTH NPSAMBIX U ILIO-
CKOCTEH, a TaKKe 337a4l Ha IOCTPOEHHE
CeYeHUN
IPSIMOYTOJIBHOTO NapaJuleNIeNuesia Ha YepTeke
MHororpaHHuKH. 14 OOBsCHATD, Kakas (UTrypa Ha3bIBa€TCS MHOTO-
IlonsTue MHOTIOrpaH- 3 IPaHHUKOM M KaK Ha3bIBAIOTCS €ro 3JIEMEHTHI,

Huka. Ilpusma.

[TonsiTHE MHOTOTpaHHUKA.
I'eomerpuueckoe Teno.
Teopema Ditnepa.
IIpusma.
[IpoctpancTBeHHas
teopema ITudaropa.

Ka-
KOW MHOT'OTPaHHUK Ha3bIBAETCS BBITYKJIBIM, IIPH-
BOJIUTH NPUMEPBI MHOTOI'PAaHHUKOB; OOBSICHSTD,
YTO TaKOE€ T€OMETPUIECKOE TEIIO;
bopmynupoBaTh

Y JJOKa3bIBATh TEOpEMY Dilyiepa JUIsl BBITYKIIBIX
MHOT'OI'PaHHHUKOB; OOBSICHATH, KAKOM MHOTOTpaH-
HUK Ha3bIBAETCs PU3MOH U KaK Ha3bIBAKOTCS €€
AJIEMEHTBI, KaKasi IPU3Ma Ha3bIBAETCsI MPSMOI,
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HaKJIOHHOH, MPaBUJIbHON, U300pakaTh MPU3MBI
Ha

PHUCYHKE; O0BACHATD, UYTO HA3bIBACTCSA IJIOLIA/IBIO
MOJIHOM (OOKOBO) MOBEPXHOCTH MIPU3MBI, U JIO-
Ka3bIBaTh TEOPEMY O ILIOIaau OOKOBOI MOBEpX-
HOCTH TIPSIMOW TIPU3MBI; BEIBOJIUTE (HOPMYITY
IJ10-

11aJ¥ OPTOrOHAIIBLHOU ITPOECKLIUH

IInpamuna. 4 MHOI'OYTOJIbHUKA
[Mupamuna. U JI0Ka3bIBATh IPOCTPAHCTBEHHYIO TEOPEMY
[IpaBunbHas nupamMuaa. ITudaropa; pemats 3a1a41 Ha BBIYUCICHUE U J10-
VYceu€nnas nupamua. Ka3aTeIbCTBO, CBA3AHHBIC C IIPU3MOM.
OOBACHATH, KAKOI MHOTOTPaHHUK HAa3bIBACTCS
MIAPaMUJION U KaK Ha3bIBAKOTCA €€ DIIEMEHTBI, YTO
Ha3bIBACTCSI TUIOIIA/IbIO TTOJIHON (OOKOBOIA)
MOBEPX-
HOCTH NMUPAMUJIbL; OOBSICHATH, Kakas MupaMua
Ha3bIBACTCSI PAaBUIILHOMN, 10Ka3bIBATh YTBEPXK/IE-
HHUE O CBOMCTBax €€ OOKOBBIX pEdep 1 OOKOBBIX
rpaHeil u TeopeMy O IUIoIIaau OOKOBOM MOBEpX-
HOCTH IIPaBWJIbHOM NMUpaMUbl; OOBSICHSTD,
KaKoi
MHOTOTPaHHUK Ha3bIBae€TCs yCEUEHHOM NMupamu-
IIpaBuibHbIE 5 JIOM M KaK Ha3bIBAIOTCS €€ 3JIEMEHTHI,
MHOTOrPAHHHUKH. JIOKa3bIBaTh
Cummerpus B TeopeMy O IUIONaAu OOKOBON MOBEPXHOCTH Ipa-
IIPOCTPAHCTBE. BWJIBHOM yCEUYEHHOM NMUPaMUIBL; PEIIaTh 3a0a4u
[TonsTHE TPAaBUIBHOTO Ha BBIYMCIICHUE U JI0Ka3aTEIbCTBO, CBA3AHHbIE
MHOTOTpaHHHKA. C IMpaMUJaMH, a TaKXkKe 3a/1a4d Ha MIOCTPOCHHE
OneMeHTbl CHMMETPUHU CEYEHUI NTMPaMHJI Ha YEPTEKE.
MIPaBWJIbHBIX MHOTOTpaH- OOBSCHATH, KAKME TOUYKH HA3bIBAIOTCSI CUMMeE-
HUKOB. TPUYHBIMHU OTHOCUTENIBHO TOUYKHU (TIPSMOH, IJ10-
CKOCTH ), 4TO TaKo€ LEHTP (0Ch, INIOCKOCTh) CUM-
Konrtpoabnas pabora Ne 1 METpHUH (PUTYpPBI, TPUBOAUTH IPUMEPHI PUryp,
4 00J1a/1a1011IMX 3JIEMEHTAMU CUMMETPUH, a TAKKe
3auér Ne 3 1 IIPUMEPBI CHMMETPUU B apXUTEKTYpE, TEXHUKE,
pUpo/ie; OOBACHATh, KAKOM MHOTOTPAHHUK
Ha3bl-
BaeTCs MPaBUIBHBIM, JOKa3bIBaTh, YTO HE CYIllE-
CTBYET IIPaBUJIBHOI'O MHOTOTPaHHUKA, TPAHIMHU
KOTOPOTO SIBJISIFOTCSI IPaBUIJIbHbBIE N-YTOJIbHUKH
IpU N > 6; 00BICHATH, KAKUE CYIECTBYIOT BH/IBI
MPaBUJIbHBIX MHOTOTPAaHHUKOB U KAaKUMU
AJIEMEH-
TaMHl CUMMETPUH OHU 00JIaatoT
3aKII0YUTEIBHOE 8
MOBTOPEHHE Kypca
reomerpu 10 kiacca
1 kaace
HuauHap, KOHYC U mAap. 16
Huaunap. 3 OOBACHATD, UTO TAaKOE LMIMHAPUIECKAs

[TonsiTne nunuHIpa.

TIOBEPX-
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[nomaas moBepxXHOCTH
LWINHIpPA.

Konyc.

[TonsiTue Konyca.
[Inomans moBEpXHOCTH
KOHYCa.

Yceu€HHbIN KOHYC.

Cdepa u map.
B3aumMHoe pacnonoxenue
cepsl U MITOCKOCTH.
KacatenbHast m10CKOCTh K
cdepe.

[Tnomans chepsl.
B3anmHoe pacnonoxxenue
cdepsl U IPSIMOH.

Cdepa, BnucanHas B
LWJINHAPUYECKYIO
MTOBEPXHOCTb.

Cdepa, BnucanHas B

KOHHYECKYIO TIOBCPXHOCTD.

Ceuenust TMIMHAPUYECKON
MTOBEPXHOCTH.

CeueHnst KOHMUECKON
MTOBEPXHOCTH.
Konrtponsnas padora Ne 1
3auér Ne 1

HOCTb, €€ 00pa3yrolue U 0Ch, KaKOe TEJI0 Ha3bl-
BaeTCs LWINHIAPOM M KaK Ha3bIBaKOTCS €ro dJje-
MEHTBI, KaK IMOJIYyYUTh UWIMHAP MYTEM BpALLEHUS
NPSMOYTOJIBHUKA; N300paXkaTh LWIMHIP U €T0
ce-
YEHMsI IIJIOCKOCTBIO, IPOXOAIIEN Yepe3 OCh,
U IUIOCKOCTBIO, IEPIEHAUKYIISIPHOM K OCH;
00Bsic-
HSATh, YTO MIPUHUMAETCA 3 IJI01aAb OOKOBO MO-
BEPXHOCTH LWJIMHJPA, U BEIBOAUTH (DOPMYITBI IS
BBIYMCIICHHS] O0KOBOMW U TTOJIHOM TTOBEPXHOCTEH
LWIMH]IpA; pEIaTh 3a/1a4y Ha BBIUMCIEHHUE U J0-
Ka3aTeIbCTBO, CBA3AHHBIC C HUIUHIPOM.
OOBACHATD, UTO TAKOE KOHUYECKAS
MOBEPXHOCTH, €€ 00pasyrolue, BepIINHA U OCh,
KaKO€ TeJIO Ha3bIBaeTCA KOHYCOM M Kak
Ha3bIBAOTCS €r0 AJEMEHTBI, KaK MOJIYYUTh KOHYC
MyTEM BpallleHUs [IPSIMOYTOJIbHOTO
TPEYToJIbHUKA, H300paXkaTh KOHYC U €r0 CEYCHUs
IIJIOCKOCTBI0, IPOXOAIIEH Yepe3 OCh, U
IJIOCKOCTBIO, IEPIIEHANKYIISIPHON K OCH;
O0O0BSACHSATH, UTO IPUHUMAETCA 32 IJIOMIAb
OOKOBOI1 IOBEPXHOCTH KOHYCA, U BBIBOJUTH
(dbopMyIIbI 7151 BBIYUCIICHUS TUIOMIaiel O0KOBOI
Y TIOJIHOW TTIOBEPXHOCTEN KOHYCA; OOBSCHATD,
KAaKO€ TeJIO Ha3bIBAETCsl YCEUEHHBIM KOHYCOM U
KaK €ro MoJIy4uTh MyTEM BpaIleHUs
MPSIMOYTOJILHOM Tparnenuu, BBIBOAUTH (hOpMYITy
JUTSL BBIYMCIIEHUS TUIOIIAa A OOKOBOI
MIOBEPXHOCTU YCEYEHHOIO KOHYCA; PEIIaTh
3aJlauM Ha BBIUMCIIEHHUE U J10KA3aTeNIbCTBO,
CBS3aHHBIE C KOHYCOM U YCEYEHHBIM KOHYCOM.
®opmynrpoBaTh OnpeaeaeHus cgepsl U mapa,
ux
LIEHTpa, paauyca, 1uaMeTpa; UCCIe10BaTh
B3aMMHOE PaCHOJIOXKeHHEe Cephl U MIIOCKOCTH,
(dbopMynupoBaTh ONpE/EIIEHNE KacaTeIbHON
IUIOCKOCTH K cepe, HhopMyarpoBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOIMCTBE U MPHU3HAKE
KacaTeJIbHON TIOCKOCTH; OOBSCHSTD, UTO
MPUHUMAETCS 32 TIouIab cepbl U Kak OHa BbI-
pakaetcs yepe3 paanyc chepsl; ucciae1oBaTh
B3alMHOE PACIIOJIOKEeHHE chepbl U MPSIMOIi;
OOBSICHATD, KaKas cpepa Ha3bIBaeTCS BIIUCAHHOM
B HWJIMHJIPUYECKYIO (KOHMYECKYIO0) IIOBEPXHOCTh
Y KaKHe KpUBBIE ITOJTYYaOTCSl B CEUEHUSX
HWIMHAPUYECKON U KOHMYECKON MTOBEPXHOCTEN
Pa3IMYHBIMU TUIOCKOCTSAMM; peLIaTh 3a/1a4yu, B
KOTOPBIX GUTYPUPYIOT KOMOMHAIIUU
MHOT'OTPaHHUKOB U TE€J BPALLIEHUS
Hcnonbs30BaTh KOMIBIOTEPHBIE POTPAMMBI IIPH
M3Y4YEHHUH TOBEPXHOCTEN U TEJ BPALICHMUS.
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O0BLEMEI TeJI.

17

O0BéM NpsIMOYT0IbHOTO 2 OOBACHATD, KaK U3MEPSIOTCS 00BEMBI TEII,
napaJjesjenumnesna. IIPOBO-

[Tonsitue 06bEMa. Il AHAJIOTUIO C U3MEPEHUEM IIOLIAJIE MHOTO-
O6BEM PSIMOYTOJIBHOTO YT OJIHUKOB; (JOPMYIUPOBATH OCHOBHBIE
rapajieienuIea. CBOICTBA

O0béMbI NpsIMOi 3 00BEMOB U BBIBOJUTH C UX IMOMOIIBIO (hOPMYITy
NPU3MbI M HUJIHHAPA. 00BbEMa IPSMOYTOJIBHOTO TapaJuIeyenuIea.
O06BbEM PSIMOI TPU3MBL. DopMyIHpOBaTh U JI0KA3bIBATh TEOPEMbI 00
O0BEM nnmMHapa. 00BEME IPAMOI TPU3MBI 1 00BEME IMIINHAPA;
O0bEMBI HAKJIOHHOM 5 pelaTth 3a1a4u, CBSI3aHHbIE C BBIYMCIICHUEM
NPU3Mbl, NHPAMU- 00BEMOB 3TUX TEIL.

AbI M KOHYCA. BriBonuTh HHTETpasibHyI0 GOPMYITY IS
Brruncnenne o06EMOB Tel BBIYUCIICHHSI 00bEMOB TEJI U JIOKA3bIBATH C €€

C TIOMOIIIBIO UHTETpaJa. MOMOIIIBIO TeOpEMBbI 00 00BEME HAKIIOHHOM
OOBEM HaKIIOHHOU npu3MbI, 00 00BEME THpaMHIBL, 00 00bEME
MIPU3MBI. KOHYCa; BEIBOJUTH (DOPMYJIBI AJIS1 BEIYMCIICHUS
OO0BEM nupamMuIbI. 00BEMOB YCEUEHHOI NMUpaMUIbl U YCEUEHHOTO
O06bEM KoHYyCAa. KOHYCa; pelliaTh 3a/1a4, CBSI3aHHbIE C BBIYUCIIC-
O0béM mapa u oAb 5 HHEM 00BEMOB DTHUX TEIL.

cepsl. ®opMyIupoBaTh U J1I0Ka3bIBaTh TEOPEMY 00
O0bEM miapa. 00béMe mapa u ¢ e€ MOMOIIbIO BEIBOJAUTH
OO6BbEMBI 11apOBOTO bopmyiy miomanu cepsr; BEIBOAUTH HOpMYITy
CErMeHTa, IIapOBOT0 JUTSL BBIYHCIIEHUSI 00BEMOB IIAPOBOTO CETMEHTA U
CJI0Sl ¥ IIaPOBOT'0 CEKTOpA. IIapOBOTO CEKTOPA; PeIiaTh 33aJa4u C

[Tnomane chepsl. npuMeHeHueM hopmyn 00bEMOB pa3TUYHBIX TEN.
Kontponbnas padota Ne 2 1

3auét No 2 1

BekTopsbl B 6

NPOCTPAHCTBe.

IlonsiTue BekTOpa B 1 @opMynHpOBaTh ONPEAEIIEHUE BEKTOPA, Er0
NPOCTPAHCTBe. JUTH-

[TonsiTue BekTOpA. HbI, KOJJTMHEAPHBIX U PaBHBIX BEKTOPOB, IIPUBO-
PaBeHCTBO BEKTOPOB. AT TIPUMEPHI (PU3NIECKUX BEKTOPHBIX
CJi0’keHNe U BbIYUTAHHE 2 BEJINYMH.

BEKTOPOB. YMHOKEHHE

BEKTOpAa HA YHUCJIO. OOBACHATD, KaK BBOJISATCS JEHCTBUS CIIOKECHHS
CnoxxeHue 1 BbIYUTaHUE BEKTOPOB, BEIUYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOPOB. BEKTOpa Ha YHMCJIO, KAKUMHU CBONCTBaMU OHHU 00-
CyMMa HECKOJIBKUX JAJaroT, 4YTO TaKOE MPaBUJIO TPEYTOJIbHUKA,
BEKTOPOB. npaBu-

YMHOXEHUE BEeKTopa Ha JI0 TapajuiesIorpaMMa 1 MpaBuiio

YHCIIO. MHOTOYTOJIbHUKA

Kommiianapusie CJIO’KE€HHUSI BEKTOPOB; pelIaTh 3a/1a4M, CB3aHHbIC
BEKTOPbI. 2 C ICUCTBUSMHU HaJl BEKTOPAMHU.

KomrnanapHblie BEKTOPBI
[IpaBuno mapannenenu-
neza.

Pasnosxxenne BekTopa mmo
TPEM HEKOMILJIAHAPHBIM
BEKTOpaM.

OOBACHATH, KAaKWE BEKTOPHI HA3bIBAIOTCS
KOMIUTAaHAPHBIMU; (DOPMYIUPOBATH U JOKA3bIBATh
YTBEPKACHHUE O MPU3HAKE KOMITJIAHAPHOCTH TPEX
BEKTOPOB; OOBSICHATD, B YEM COCTOUT MPABUIIO
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3auét Ne 3

napauIeIenuIe1a CI0KEHHUS TPEX HEKOMIUTaHAp-
HBIX BEKTOPOB; ()OPMYIHUPOBATH U JJOKA3BIBAThH
TEOpEMY O Pa3JIOKEHUHU JIF0O0r0 BEKTOpa 10
TpéM

JlAaHHBIM HEKOMIUIAHAPHBIM BEKTOPAM;
IIPUMEHSATH

BEKTOPBI [IPH PEIICHUU T'€OMETPUYECKUX 3a]1a4.

MeToa KOOPAUHAT B
NMPOCTPAHCTBE.
JABuoKeHus.
KoopauHathl TOYKH U
KOOP/AUHATHI BEKTOPA.
[IpsmoyronbHas cuctema
KOOP/IMHAT B
MPOCTPAHCTBE.
Koopaunarts! BexkTopa.
CBs13b MEXIY
KOOpJAMHATaMHU BEKTOPOB
Y KOOpJIMHATaMU TOYEK.
[Ipocreiimme 3aga4uu B
KOOpJIMHATAX.
YpaBHenwue chepsi.

CxausipHoe
Npou3Be/ieHue BEeKTOPOB.
Yroa Mexay BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB.

Beruncnenue yrios Mexy
IPSIMBIMU U TUIOCKOCTSIMH.
YpaBHEHHE IOCKOCTH.

JABuxeHus.

LlenTpasibHasi CHMMETpHUSI.
OceBas cuMMeTpHs.
3epKanbHas CHMMETpUSI.
[TapanensHbI IEpEHOC.
[IpeobpazoBanue mogoowUs.

KontponsHast padora Ne 3

15

OOBACHATH, KaK BBOAUTCS NMPSIMOYTOJIbHAS
cucTeMa KOOPJIMHAT B IIPOCTPAHCTBE, KaK
OIpeNIeNAI0TCA KOOPAUHATHI TOUKH U KaK OHU
Ha3bIBAIOTCS, KaK OMPEEIISIOTCS KOOPIUHATHI
BEKTOpa; (OpMYJIMPOBaTh U JOKa3bIBaTh
YTBEP)KICHHS: O KOOPIMHATAX CYMMBI U
Pa3sHOCTH JIByX BEKTOPOB, O KOOPAWHATAX
MPOM3BEACHHUS BEKTOPA HA YUCIIO, O CBS3H MEXKIY
KOOp/IMHAaTaMU BEKTOpa U KOOPAUHATAMU €ro
KOHIIa ¥ Ha4yaJla; BBIBOJUTH M UCTIOIH30BATh TPH
peleHny 3aa4d GopMyIIbl KOOPJUHAT CEPEIUHBI
OTpe3Ka, [UTMHBI BEKTOPA M PACCTOSTHUS MEXKTY
JBYMsl TOYKaMH; BBIBOJUTH YpPaBHEHHE CEpBI
JAHHOTO pajinyca C EHTPOM B JaHHOU TOYKE.

OOBACHATDH, KaK ONPEAEISIETCS YTOl MEXY
BEKTOpaMH; (POpMyITHUpPOBATH ONPEICICHUE
CKaJISIpPHOT'O IIPOM3BE/ICHUS BEKTOPOB;
(bopMyITHpOBaThH M TOKA3bIBATh YTBEPKICHUS O
€ro CBOICTBaX; OOBACHATH, KAK BHIYUCIUTh YIOJI
MEXY ABYMS TIPSMBIMH, & TAKXKE YTOJI MEXKIY
IPSMOM U TIOCKOCTBIO, UCHOJIb3Ys BEIpAXKEHUE
CKaJISIPHOTO TIPOM3BE/ICHUST BEKTOPOB Yepe3 MX
KOOP/IMHATBI; BBIBOJIUThH YpaBHEHHE MJIOCKOCTH,
MIPOXOAAIIEH Yepe3 JaHHYI0 TOUKY U
NEepIEHUKYIAPHOI K TJaHHOMY BEKTOpY, U
(bopMyIiTy pacCTOSTHHS OT TOUKHU J0 TNIOCKOCTH;
PUMEHSTh BEKTOPHO-KOOPAWHATHBIN METO/] IIPH
pELICHUH T€OMETPUUECKUX 3ajay.

OOBACHATD, UTO TAKOE OTOOpAKEHHE
pOCTpaH-
CTBa Ha ce0s M B KAKOM CITydae OHO Ha3bIBACTCS
JIBIDKEHUEM MTPOCTPAHCTBA; OOBSICHATH, UTO
Takoe
LEHTpaJIbHAsl CHMMETPHS, OCEBasi CAMMETPHS,
3ep-
KaJbHas CUMMETPHS U TapajuleTIbHbIN MepeHoc,
000CHOBBIBATh YTBEPKIACHHUS O TOM, UYTO ITH OTO-
OpaskeHHs! IPOCTPAHCTBA HA CE0s SIBJISIOTCS IBU-
KECHUSIMU; OOBSCHATH, YTO TAKOE IIEHTPATHHOE
o-
nobue (roMoTeTHs ) U IpeoOpa3oBaHue MOA00us,
KaK C TIOMOIIbIO TpeoOpazoBaHus 1010011 BBO-
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3auér Ne 4 1 JIUTCS TIOHSATHE TTO00HBIX (DUTYp B
MIPOCTPAHCTBE;

HMPUMEHSTh JBHKCHHS M TPEOOPa30BaHUS MO0~
OWsI IPU PENICHUH T€OMETPHYCCKHX 3a7ad.

5 | 3akaounTeabHOE 14
NMOBTOpPEHHE

Y4e0HO — MeTOAMYECKOEe M MATEPHAJIBHO-TEXHHYECKOe o0ecneyeHue.
OcHaienue nporecca 00y4eHuss MaTeMaTHKe o0ecreunBaeTCss OMOIMOTEYHBIM (DOHIOM,

HEYaTHBIMH [10COOMSIMH, a TaKXKe HH(POPMALIMOHHO-KOMMYHUKATUBHBIMU CPE/ICTBAMH, SKPAHHO-

3BYKOBBIMHU MIOCOOMSIMH, TEXHUYECKUMU CPEJICTBAMH O0yUeHHS, y4eOHO-TIPAKTHUECKUM U

yueOHO- 1a0opaTOPHBIM 000PYIOBAHUEM.
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Junaktuueckue MaTepuaisl rmo anredpe 1 Hadyainam ananusa g 10 kinacca / b. M. VBnes,
C. M, Caaksn, C. U. lIBapudypa.- M.: [Ipoceemenue, 2019

Hunaktnueckue wMarepuansl 1o reometpun s 10 kmacca/ b, I'. 3uB-M.:
IIpocsemenne,2004

JunakTrueckre MaTepuaisl 1Mo anredpe u Havanam aHanmsa i 10 kimacca/ b. M. HUBrnes,
C. M. Caaksn, C. U. lIBapudypr- M.: IIpocsemenne, 1994

N3zyuenne reomerpun B 10-11 xiaccax/C. M. Caaksn, B. ®@. Byryzos- M.:
[Tpocsemenue, 2004

KontponbsHO-13MepuTensHble MaTepuanbl. Anredpa u Hadana aHanu3za: 10 kiace/ A. H.
Pypykun- M.:BAKO, 2012

[ToypouHoe miiaHupoBaHue 1o ainredpe u Hayanam aHanuza 10 kinace/O. B. Makaposa -M:
Oxk3amen, 2007

[Toypounsie pa3pabotku no reometpun 10 kmacc B.A. SIpoBenko MockBa «BAKO» 2006
rof

Paboune mporpaMmel o anredpe u Havasiam Matematndeckoro anammsa: 10-11 kmaceer/
cocrt. I'. . Macnakosa.- M: BAKO, 2012

COoOpHUK HOpPMATHBHBIX JOKyMeHTOB. Maremaruka./ coct. D. M. Jlmempos, A. T.
ApxkanbeB.-M.: [Ipoda, 2007

CamocrosTenbHble U KOHTPOJIbHbIE pabOTHl 10 anredpe W HavajgaMm aHaiausa ans 10-11
kiaccoB /A. I1. Epmosa, B.B. ['ono6opoasko - M.: Unekca, 2006

CamocrosTenbHble U KOHTPOJbHBIE paboThl o reomerpun it 10-11 kmaccos / A. II.
Epmiosa, B.B. I'ono6opoasko - M.: Unekca, 2006

CnpaBounuk yuutens marematuku./ H. A. Kum -Bonrorpaa: Yuurens, 2012.
Temaruueckuit KOHTPOJIb 0 anredpe u HayanaM a"anu3za. 10-11 knaceer./JI. O.Jlenuiesa,
H. B. Kuproxuna, M. b. Munatok- M.:Uurennexr-Lientp, 2005

Hyauuneid FO. I1. Anrebpa n Hauasna MmaTeMaTHueckoro aHanu3za. 11 kiacc.
KonTponbubie paboTel B HOBOM (opmare.- M.: Untemnekt-Lentp, 2011.

Kosanesa I'. 1. 'eomerpust. 11 knacc: noypounsle miansl o yueonuky JI. C. AtanacsHa
u ap.- Bonrorpan: Yuurtens, 2012

Makapoga O. B. [loypouHoe miaHupoBaHue 1o airedpe U Hauanam aHanusa: 11 kmacc:
no yueOHuky A. H. Konmoroposa u ap.- M.: U3natenbctBo «Ox3ameny, 2008.

Pypyxun A. H., Macnenaukosa . A., Mumnmna T. I'. [Toypounsie pa3paOoTku 1o anredpe
M HadajaM a”Haiusa : 11 xmace.-M.:BAKO, 2011.

Pypyxun A. H. KouTponasHO-u3MepuTenbHble MaTepuansl. Anredpa u Havyana aHanu3za: 11
kimacc.:- M.:BAKO, 2011

SAposenko B. A.,Iloypounsie pazpaboTku o reomerpuu: 11 kmacc.-M. BAKO, 2007

Cnucok Jist yqammxcsi:

Martematuka. TpeHUPOBOUYHBIE TEMATUUECKUE 3a/JaHUS MTOBBIIIIEHHOW CIOKHOCTH C
OTBETaMU i MOATOTOBKH K EI'D u k Apyrum ¢popmMaM BBITYCKHOTO U BCTYMUTEIHHOTO
sk3ameHoB / cocT. I'.1. KoBanesa, T.U. by3ynuna, O.JI. be3pykosa, FO0.A. Po3ka —
Boarorpaa: Yuurens, 2005;

I'.B. Hopodees, I'.K. MypaBun, E.A. CegoBa COOpHUK 3a7aHUI ISl TIOATOTOBKHU U
MPOBEICHUS MMChMEHHOTO 9K3aMeHa 1o MaTeMaTuke (Kypc A) u anredpe u HavanaM
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ananu3za (kypc B) 3a kypc cpeaneit mxounsl. 11 k1. M.,Ipoda, 2004;

o @.O®. JIpicenko Marematuka EI'D —2007, 2008. Y4ueOHO-TPEHUPOBOYHBIE TECTHI. —
PocroB-Ha-/lony: Jlernon;

o O.0. JIsicenko Temaruueckue tectel. Maremaruka EI'D —2007, 2008. — PocToB-Ha-
Hony: Jlernon;

HNudopmaunonnbie cpeacraa

1. Komnekuus MenuapecypcoB, JeKTPOHHbIE 0a3bl TaHHBIX.
2. DIeKTpOHHBIE 00Pa30BATEIHHBIC PECYPCHI:

e http://www.edu.ru - ®enepanbublii mopTai Poccuiickoe oOpa3zoBanue
e  http://www.school.edu.ru - Poccuiickuii 0011e00pa3oBaTeabHEIH TOpTal
e Www.lseptember.ru - Bce mpHuIOKeHHUS K ra3ere «1ceHTsops»
e  http://school-collection.edu.ru — eauHas KomIeKIMs PPOBBIX 00PA30BATENBLHBIX PECYPCOB
e http://vschool.km.ru Bupryanbhast mkosna Kupuiaa u Medomust
e http://mat-game.narod.ru/ maremaruueckasi THMHACTHKA
e http://mathc.chat.ru/ maremarnueckuil KanelTocKon
e http://www.kokch.kts.ru/cdo/ TectupoBanue online (5—11-e knacchr)
e http://teacyer.fio.ru memparormueckas Macrepckasi, ypoku B IHTepHeTE
e  http://www.edu.secna.ru/main/ HoBble TEXHOJOTHH B 00pa30BaHUN
e  http://www.uic.ssu.samara.ru/nauka/ myreBoaurens «B Mupe HayKn» JJIsl IKOJIBHUKOB
e http://www.videouroki.net Bumeoypoku npe3eHTaIuu K ypokam
e  http://present.griban.ru mpesenrtanuu Kk ypokam
e http://nsportal.ru conmansHas ceth pAOOTHUKOB 00pa30BaHMUs
e http://pedsovet.su pa3paboTku ypoKOB, PE3CHTAIINH, METOMIESCKUE MATCPHAIIBI
e  http://www.uchportal.ru paspaboTkn ypokoB, pe3eHTANH, METOAMIESCKUE MATCPHAIIBI
e  http://metodisty.ru pa3paboTku ypoKOB, MPEe3eHTAIIMH, METOIMYCCKIE MATEPHUAIIBI
e http://www.rustest.ru dbeaepanbHblii HIEHTP TECTUPOBAHUS
e https://resh.edu.ru poccuiickas 3;1eKTpOHHAs IIKOJIA
e  http://www.school.edu.ru poccuiickuii 061eo6pa3oBaTebHbIi MOpTa
e http://ege.edu.ru mopran nHGpOPMANMOHHOM MOAIEPKKH EANHOTO rocy1apCTBEHHOTO YK3aMeHa
e https://ege.sdamgia.ru caiit moaroroku K sxk3amenam «Craam I'HA: perry ETD»
e https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika KT B o6pa3zoBanuu
o http://alexlarin.net caiit moaroToBKM K 3K3amMeHaM Ajiekcanapa Jlapuna
JKPaHHO-3BYKOBbIE NIOCOOHS
BuneouiabMbl 00 HCTOPUH Pa3BUTHSI MATEMATHKH, MATEMAaTHYECKUX METO/IOB, BUJICO YPOKH.

TexHu4eckue cpeacrsa o0ydeHust
1. KowmmsroTep.
2. HHTepakTHBHAs J0CKA.
3. HoytOyku uts o0y4aromuxcsi.

Y4yeOHO-IpakTH4YeCKOe U Y4eOHO-/1a00paTOpHOe 000py/10BaHue
1. Jlocka MarHWTHAas.
2. KommuekT uepTéXHBIX HHCTPYMEHTOB (KJIACCHBIX U pa3IaTOYHBIX ).
3. KoMIUIeKTHI INITAHUMETPHIECKHUX U CTEPEOMETPHIECKHX T (JEMOHCTPAHOHHBIX U

pa3gaTovHbIX).
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

ITO MATEMATHKE,
10 KIIACC

Paznen, rema ypoka

Hara

IIman

| axt

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A (140 YACOB)

INOBTOPEHHUE MATEPHAJIA 7-9 KIIACCOB (4 YACA)

1 VYrpolueHue palnoHanbHbIX BIPaKEHHH
2 Pemienue ypaBHeHM U HEPABEHCTB M UX CUCTEM
3 Pemienne ypaBHEHUN U HEPABEHCTB U UX CUCTEM
4 Bxoonaa konmponvnas paboma
JEMCTBUTEJBLHBIE YHCJIA (12 YACOB)

5 | HarypanbHble u nemnble uucia

6 | HarypanbHbIe U 1ieTbIe YnciIa

7 | HarypanbHble U 1ieJIble Ynca

8 | PaunonanbHble yncna

9 | UppaunoHanbHbIe YKCIa

10 | UppanumoHaibHbIe YnCIa

11 | MHoXecTBO 1eHCTBUTENbHBIX YUCEI

12 | Moaynb 1eCTBUTEIBHOTO YHCIIA

13 | Monynb 1eHCTBUTEIBHOTO YUCIIA

14 | Konmponvnas pavoma Nel «/leiicmeumenvhuie uucia»

15 | Meroa MareMaTH4eCKOW WHAYKIIMH

16 | Meroa MareMaTH4eCKOW WHIAYKIIMH

YU CJIOBBIE ®YHKIHH (10 YACOB)
17 | Onpenenenne uncnoBoit pyHkiuu. CriocoObl 3a1aHUs YUCTOBOM
byHKIUN
18 | Ompenenenue yrcaoBoil pyHkuu. CriocoObl 3a1aHUs YUCTOBOM
byHKIIIHN

19 | CgoticTBa pyHKIIH

20 | CoiicTBa QyHKIIUH

21 | CpoiicTBa QyHKIUHU

22 | Ilepuoanueckue GpyHKIHH

23 | OGparHas QyHKIUS

24 | OGparHas QyHKIUS

25- | Koumponvnas paboma no meme Ne 2 «Qucnosvie pynxuyuu»
26

TPUT'OHOMETPUYECKHUE ®YHKIINHU (24 YACA

27 | UncnoBasi OKpY>KHOCTh

28 | UncnoBast OKpY>KHOCTh

29 | YucnoBast OKpYKHOCTh Ha KOOPAMHATHOM TTIOCKOCTH
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30 | Yucnoas OKpY>XHOCTh HAa KOOPAMHATHOM MJIOCKOCTH

31 | Cunyc, KOCHHYC, TAHT€HC U KOTaHT'€HC

32 | CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC

33 | Cunyc, KOCUHYC, TAHT'€HC U KOTAHT€HC

34 | Tpuronomerpuueckue GPyHKIIMH YHCIOBOTO apryMEHTa

35 | Tpuronomerpuueckue GPyHKIIMH YHCIOBOTO apryMEHTa

36 | Tpuronomerpuyeckue GyHKIMH YTIOBOIO apryMeHTa

37 | dyskmms Y = SiN X, y = c0s X, MX CBOWCTBA U IpaduK

38 | Oynkims Y = SiN X, y = €OS X, UX CBOicTBa U rpaduk

39 | Oynkims Y = SiN X, y = €oS X, UX CBOicTBa U rpaduk

40 | Konmponsnasn paooma Ne 3 no meme « Tpuconomempuueckue
@dYHKYUU UUC1068020 U Y21108020 APZYMEHMA)»

41 | Toctpoenue rpaduka pynkiuu y=mf(x)

42 | Tloctpoenue rpaduka ¢pynkiuu y=mf(x)

43 | [loctpoenue rpaduka pynkuuu y= f(Kx)

44 | Tloctpoenue rpaduka pynkuuu y= f(kx)

45 | I'paduk TapMOHUYECKOTO KOJICOaHUs

46 | OyHkum y= tg X, y= ctg X, UX CBOICTBA U rpaduKu

47 | OyHKIUH y= tg X, y= Ctg X, UX CBOWCTBA U TpapuKu

48 | OOpatHbIe TPUTOHOMETpUYECKHE (YHKIINN

49 | OOpatHble TpUTOHOMETpUYECKHE QYHKIIUN

50 | OGpaTHble TPUTOHOMETPUYECKUE PYHKIIUU

TPUT'OHOMETPUYECKHUE YPABHEHMUSA (10 YACOB)

51 | Ilpocreiine TPUrOHOMETPUUECKUE YPaBHEHHS U HEPAaBEHCTBA

52 | Ilpocreiiine TPUrOHOMETPUUECKUE YPaBHEHHS 1 HEPAaBEHCTBA

53 | IIpocreiimne TPUTOHOMETPHUECKUE YPaBHEHHS 1 HEPAaBEHCTBA

54 | [Ipocreiimye TPUrOHOMETPUUECKHE YPAaBHEHUS 1 HEPABEHCTBA

55 | MeTo/bl penieHus: TPUrOHOMETPUYECKUX YPaBHEHHH

56 | MeTo/bl peleHns: TPUTOHOMETPUYECKUX YpaBHEHUI

57 | MeTobl penieHus: TPUrOHOMETPUYECKUX YPaBHEHUH

58 | MeTo/bI penieHnst TPUTOHOMETPUIECKUX YPaBHEHHH

59- | Koumponsnas paooma Ned no meme « Tpuzonomempuueckue
60 | ypasnenusnr

IPEOBPA3OBAHUE TPUTOHOMETPUYECKHNX BBIPAJKEHHUM (21 YAC)

61 | CuHyC M KOCHHYC CyMMBI H Pa3HOCTH apryMEHTOB

62 | CuHYC ¥ KOCHHYC CYMMBI M Pa3HOCTH apTyMEHTOB

63 | CuHYC U KOCHHYC CYMMBbI M Pa3HOCTH apryMEHTOB

64 | TanreHc cyMMbI M pa3HOCTH apryMEHTOB

65 | TanreHC CyMMBI B Pa3HOCTH apTyMEHTOB

66 | dopmynbl MpUBEICHUS
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67

DopMyIIbl IPUBEACHUS

68 | ®opmybl ABOIHOTO aprymenTa. @opMyibl HOHMKEHUS CTEIICHH

69 | ®opmynsl 1BOIHOrO aprymenTa. @opMyJsibl MOHMKEHUS CTEIeHH

70 | ®opmynsl qBOMHOTO aprymenta. @opmysibl HOHMKEHUS CTEIeHH

71 | TlpeoOpa3oBaHue CyMMbI TPUTOHOMETPUUICCKUX (DYHKIIUH B
MIPOU3BEICHUE

72 | IlpeoOpa3zoBaHre CyMMBI TPUTOHOMETPUUYECKHUX (YHKIIUH B
IIPOU3BEICHUE

73 | IIpeoOpa3zoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKIIUH B
IIPOU3BEICHUE

74 | TIpeoOpa3oBaHue MPOU3BECHUS TPUTOHOMETPHUIECKUX (DYHKITUN B
CyMMY

75 | [IpeoOpa3oBaHre MPOU3BEICHUSI TPUTOHOMETPUYECKUX (PYHKUIUN B
CyMMY

76 | IIpeoOpazoBanue BoipaskeHus ASinx + B COSx k éudy C Sin (x+t)

77 | MeToapl pelieHus: TPUrOHOMETPUYECKUX YPaBHEHUN

78 | MeTopl penieHus: TPUTOHOMETPUIECKUX YpaBHEHUI

79 | MeTo/bl pelieHus: TPUTOHOMETPUYECKUX YpaBHEHUN

80- | Koumponvnas paboma Ne 5 no meme «llpeodpazosanue

81 | mpuzonomempuueckux gviparceHui,

KOMIVIEKCHBIE YUCJIA (9 YACOB)

82 | KommuiekcHble yncia u apuMeTHIECKUE OTIepalliy Hal HUMH

83 | KommuiekcHble yncia u apupMeTHIeCKie OTepanuy Hal HUIMA

84 | KoMIuiekcHble yKcia U KOOpAMHATHAs INIOCKOCTh

85 | Tpuronomerpuueckas popma 3alUCH KOMIUIEKCHOTO YHcia

86 | Tpuronomerpuueckas popma 3aIUCH KOMIUIEKCHOTO YHCIIa

87 KomriekcHbIe unciia  KBaJlpaTHbIC YPaBHEHUS

88 | Bo3BeneHnue KOMIUIEKCHOTO YKcia B cTeneHb. V3Bnedenne
KyOMUY€eCKOTo KOpHS 13 KOMILJIEKCHOTO YHUCIIa

89 | Bo3BeneHne KOMIUIEKCHOTO YHCIa B CTeNeHb. M3BeueHne
KyOHM4€eCKOro KOpHs U3 KOMIUIEKCHOTO YHcia

90 | Koumponsnasa pavoma Ne6 «Komnnexcuvle uuciar

IMPOU3BO/JHAA (29 YACOB)

91 | YucnoBble Mocae10BaTeIbHOCTH

92 | YucnoBsle ITOCIEN0BATENIHHOCTH

93 | [Ipemen 9UCIIOBOI MOCIIEIOBATEIIEHOCTH

94 | Ilpenen 4Mca0BOI MOCIEAOBATETLHOCTH

95 | Ilpenen pyHKIUM

96 | Ilpenen pyHKIIH

97 | OnpeneneHure MPOU3BOTHOM

98 | Omnpenenenue NPOU3BOAHOM
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99

Brraucnenne IMPOU3BOAHBIX

100 | BerurciaeHue IpOU3BOIHBIX

101 | BerurciaeHHe IPOU3BOIHBIX

102 | NuddepenumpoBanue cnoxuoi pynkuun. uddepeHuupopanue
o0OpaTHOU (HyHKIUU

103 | IuddepenumpoBanue ciaoxuoi ¢pynkiun. JuddepeHuupoanue
oOpaTHOU (HyHKIUU

104 | YpaBHeHue KacaTelnbHOM K TpaduKy QyHKIUH

105 | VpaBHeHue KacaTteabHOMN K rpaduky QyHKIIHN

106 | YpaBHeHMe KacaTeabHOMN K rpaduky QyHKIIHN

107- | Konmponvnasn paboma Ne 7 no meme «Onpedenenue npouszeo0noii

108 | 4 ee gpiuucnenue»

109 | IIpumeHeHHE POU3BOAHOMN JJIsl KCCIACIOBAHMS ()YHKIIHH

110 | TIpumeHeHne MPOU3BOAHOM ISt KCCIICAOBAHUS (DYHKITHIT

111 | TIpumeHeHne MPOU3BOAHOM ISt KCCIICAOBAHUS (DYHKITHIT

112 | TToctpoenue rpadukoB QyHKIHI

113 | TToctpoenue rpadukoB GyHKIHI

114 | TIIpumeHeHHEe POU3BOIHOMN JIJIsl OTHICKAHHS HAMOOIBIINX U
HAMMEHBIIHMX 3HAYCHHUI BEITMYUH

115 | [IpumeneHne TPOU3BOTHOM TSI OTHICKAHUS HAUOOIBIINX U
HAMMEHBIIHMX 3HAYCHUI BEITMYMH

116 | [IpumeHeHne MPOU3BOAHOM IS OTHICKAHHS HAMOOJBIINX U
HAMMEHBIIINX 3HAUYCHHUI BEIMYHH

117 | TIlpumeHeHue MPOU3BOAHOM IS OTBICKAHHS HAMOOJBIINX U
HAMMEHBIIINX 3HAUYCHHUI BEIMYHH

118- | Konmponvnasa paboma Ne 8 no meme «Ilpumenenue

119 npou3eo0HOI»

KOMBHUHATOPUKA U BEPOSITHOCTD (7 YACOB)

120 | TIpaBwiio ymHoxkeHus. KomOuHaropHsie 3a1aun. [lepecTaHOBKY U
baxTopHabl

121 | TlpaBwiio ymHOoxeHus. KomOuHaropHsbie 3a1aun. [lepecTaHOBKY U
baxTopHabl

122 | BpIOOp HECKOIBKHX 3JIEMEHTOB. BUHOMHATbHBIE KO PHUITUCHTHI

123 | BeIOOp HECKONBKHX 3JIEMEHTOB. buHOMHUaNbHbBIE KO3(DPHUITHEHTHI

124 | CnyuaiiHpie COOBITHS U X BEPOSITHOCTh

125 | CnyuaiiHbie COOBITHS U X BEPOSITHOCTh

126 | Konmponvnas paboma Ne 9 no meme «Komounamopuxa u
6€POAMHOCHIbY

OBOBUIAIONIIEE TIOBTOPEHME (14 YACOB)

127 | JleficTBUTEBHBIE YKCIIA

128 | Yucnoblie HyHKIIUH

129 | Tpuronomerprueckue HYHKIIUU
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130 | TpuroHoMeTpHUYECKUE yPABHCHHUS U HEPABCHCTBA

131 | TpuroHomerpuvecKkue ypaBHCHHUS 1 HEPABCHCTBA

132 | TpuroHomeTprUecKre YpaBHEHUS M HEPABEHCTBA

133 | TIpeoOpa3oBaHKe TPUTOHOMETPUYECKUX BBIPAKCHHIMA

134 | TIpeoOpa3oBaHKE TPUTOHOMETPUUYCCKUX BBIPAKEHHIA

135 | [Ipou3Bo/HAs U €€ IPUMEHEHUE

136 | IIpousBoaHast U €€ IPUMEHCHHE

137- | Hmozoeas konmpo.ivnasn paboma
138

139 | AHajm3 UTOrOBOM KOHTPOJIbHOM paboThl. [ToaBeaeHne HTOroB rojaa

140 | Peseps

I'EOMETPUSI (68 YACOB)

HEKOTOPBIE CBEJEHUSA U3 IINTAHUMETPUU (12 YACOB)

Yriasel u OTPEC3KHU, CBA3AHHBIC C OKPYXKXHOCTLIO

Yriasel u OTPEC3KH, CBA3AHHBIC C OKPYKHOCTBIO

Ve u OTPEC3KH, CBA3AHHBIC C OKPYKHOCTBIO

Ve u OTPEC3KH, CBA3AHHBIC C OKPYKHOCTBIO

Pemenue TPEYIroJIbHUKOB

Pemenue TPEYIrOJIbHUKOB

Pemenne TpeyroibHUKOB

Pemenne TpeyrosbHUKOB

O| O N| O O1] | W[ N|

Teopema Menenas u Uesbl

=
o

Teopema Menenas u UeBbl

-
-

D, runepoosia u mapadoa

[EY
N

Dnurc, runepoosia u mapadoa

BBEJIEHUE (3 YACA)

13 | lIpeamer ctepeoMeTpuu. AKCHOMBI CTEPEOMETPHH.

14 | Hekotopsble ceACTBHS U3 aKCUOM

15 | Pemenue 3a7a4 Ha MPUMEHEHUE aKCUOM CTEPEOMETPUU U HX
CIIEICTBUU

HAPAJUIEJIBHOCTD IMMPSMBIX M IJIOCKOCTEM (16 YACOB)

16 | IapannenbHble NpsMbIe B IPOCTPAHCTBE

17 | IapannenbHOCTh TPEX NPSIMBIX

18 | IapannenbHOCTh NPSIMOM U TIIOCKOCTH

19 | Pemrenwne 3amau «IlapayielbHOCTh MPSIMBIX, TPSIMOM U TUTOCKOCTH))

20 | CkpeuiBaromuecs npsiMble

21 | Yrusl ¢ COHaNPBICHHBIMU CTOPOHAMH. YTOJ MEXIY MPSIMBIMH

22 | Pemenue 3a1a4 1o reme «B3anMHOE pacnoioKeHHE MPSIMBIX B
IIPOCTPAHCTBE. YTOJ MEXIY ABYMS IIPSMBIMU)

23 | Pemenne 3ama4 o temMe «B3anMHOE pacmoyOKeHHE PSIMBIX B
IIPOCTPAHCTBE. YTOJ MEXAY MPSMBIMUY.
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Koumponvnasa paooma Nel no meme «llapannensnocms npamoix,
npamou u naockocmuy 20 mumn.

24 | TlapamienbHble TUIOCKOCTH

25 | CpoiicTBa napajuieiIbHbBIX NIOCKOCTEH

26 | Terparap

27 | lapamenenumnen

28 | 3agaum Ha MOCTPOCHHUE CEUCHUN

29 | Pemenue 3anau no teme «llapamienbHOCTh IUIOCKOCTEH»

30 | Koumponvnas paooma Ne2 no meme «llapannenvsnocme
njaockocmeity

31 | 3auem Ne 1 no meme «Ilapannenvnocms npamvix u RIOCKOCHEN)

HNEPIEHIUKYJIIPHOCTD IPSAMBIX U INIOCKOCTEM (17 YACOB)

32 | [lepnienauKynsgpHbIE IpsiMble B IpocTpaHcTBe. [lapaniensHbie
npsIMble, TIEPICHTUKYISIPHBIE K TUIOCKOCTH

33 | [Ipu3nak neprneHuKyIspHOCTH MPSIMON U TIIOCKOCTH

34 | Teopema 0 MpsIMOH, MEPIEHANKYISIPHON K TNIOCKOCTH

35 | Pemenue 3a/1a4 Ha NEPIEHIUKYISIPHOCTD MPSIMOM U TNIOCKOCTH

36 | Pemenue 3a/1a4 Ha NEPIEHIUKYISIPHOCTD MPSIMON U TNIOCKOCTH

37 | PaccrosiHuE OT TOYKH 710 TUIOCKOCTH. Teopema o Tpéx
NEePIeHIUKYIsIpax

38 | Yroa Mexy npsiMOi M TUIOCKOCTBIO

39 | Pemenue 3a1a4 Ha MPUMEHEHHUE TEOPEMBI O TPEX MEPIEHIUKYISIpax,
Ha YroJl MEXJy NPsIMON U IJIOCKOCThIO

40 | Pemenue 3a1a4 Ha MPUMEHEHHE TEOPEMBI O TPEX MEPIEHAUKYISPAX,
Ha YroJl MEeXJy NPsIMON U TJIOCKOCThIO

41 | Pemienue 3aa4 Ha MPUMEHEHHE TEOPEMBI O TPEX NEPIEHIUKYIApaXx,
Ha YroJl MEeXJy NPsIMON U TJIOCKOCThIO

42 | Pemenue 3aga4 no teme «llepneHuKyssip 1 HaKJIOHHbIE. YT
MEXJ1y IPSMOI U MIIOCKOCTBIO»

43 | JIByrpaHHBIH yroa

44 | Tlpu3Hak NepneHIMKYISIPHOCTH ABYX IJIOCKOCTEH

45 | TIpstMOyTOJbHBIN TTapaJIJICIICTIHIIE T

46 | TpéxrpanHslii yrosi. MHOTOTpaHHBIH yroia

47 | Konmponvnas paoboma Ne3 no meme «llepnenouxynapuocmo
RPAMBIX U NOCKOCmEN)

48 | 3auem Ne 2 no meme «IlepnenouKynaprnocms npamoix u
naockocmei)

MHOTI'OI'PAHHUKM (14 YACOB)

49 | IMonsTre MHOTOrpaHHUKa. [ 'eomeTpudeckoe Teno. Teopema Diinepa

50 | IIpusma. [IpoctpancTBenHas reopema [lugaropa

51 | Pemenue 3amau no teme «IIpusmar»

52 | Mupamma

53 | [IpaBunbHas nupamMua

54 | Pemenne 3amau no teme «Ilupammmar

55 | Yceuénnas nupamuia

56 | Cummerpus B IPOCTPAHCTBE

57 | IloHsiTHe MPaBUIBHOIO MHOTOTPAHHUKA. DJIEMEHTHI CUMMETPUU
PaBUIHHBIX MHOTOIPAaHHUKOB

58 | Pemenue 3anau no teme «lIpaBuiibHbIE MHOTOTPAHHUKN
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59 | Pemenue 3anau no reme «lIpaBuiibHbIe MHOTOTPAHHUKN

60 | Pemenne 3amgau no TemMe «MHOTOIpaHHUKI

61 | Konmponvnas paboma Ne4d no meme «MHnozozpannukuy

62 | 3auem Ne 3 no meme «Mnozozpannukuy

3AKJIIOYUTEJBLHOE TOBTOPEHUE KYPCA TEOMETPHAU 10 KJIACCA (8
YACOB)

63 | [ToBTOpeHue Mo TeMe «AKCHOMBI CTEPEOMETPHUHU U UX CIIEICTBUSI.
[TapasieIbHOCTh NPSIMBIX M ITIOCKOCTEN

64 | IToBTOpeHue o TeMe «AKCHOMBI CTEPEOMETPHUH U UX CIIEICTBUSI.
[TapannenbHOCTh NPSMBIX U IJIOCKOCTEN»

65 | [ToBTOpenwue no teme «lleprneHANKYIIPHOCT MPSIMBIX U
MJIOCKOCTE. MHOTOrpaHHUKW

66 | IToBTopenue no Teme «llepneHaAuKyISIpHOCTh NPSAMBIX U
IJIOCKOCTEM. MHOrOrpaHHUKHNY

67 | IloBTOpenue no reme « MHOTOIrPaHHUKID)

68 | IloTOopenue no Teme «MHOTOTPaHHUKN

69 | IlogBeneHue UTOrOB rojaa

70 | Peseps
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME

1O MATEMATHUKE,
11 KJIACC
Ne
YPOR& | No my/m Tema ypoka Beero [Ipumeuanue
B 4acoB
TeMe
IToBTOpenue kypcea 10 kiacca 4
1 1 IToBTopenue kypca 10 knacca 1
2 2 IToBTopenue kypca 10 knacca 1
3 3 [ToBTopenue kypca 10 kmacca 1
4 4 IloBTopenue kypca 10 kacca 1
I''TABA 1. MHOro4/ieHbl 10
1 5 MHOrowIeHbI OT OTHOM NEPEMEHHOM 1
2 6 MHOTO4JIEHBI OT O/THOM MEPEMEHHOM 1
3 7 MHOTrO4JIEHBI OT O/THOM ITEPEMEHHOM 1
4 8 MHOrousIeHbI OT HECKOJIBKHX TTIePEMEHHBIX 1
5 9 MHoOrouIeHbI OT HECKOJIBKUX ITEPEMEHHBIX 1
6 10 | MHOrowieHsl OT HECKOJBKHX ITEPEMEHHBIX 1
7 11 | YpaBHeHuUs BBICIINX CTENEHEN 1
8 12 | YpaBHeHUs BBICIINX CTETICHEH 1
9 13 | YpaBHeHus BBICIIUX CTeTIeHeN 1
10 14 | KonTtpoabHasi pagora Ne 1 1
I''TIABA 2. Crenenu u kopHu. CTreneHHble pyHKIMH 24
1 15 HOVHHTI/Ie KOPHs1 N-OM CTETICHU U3 1
JeHCTBUTENILHOTO YHCTIa
5 16 HOVHHTI/Ie KOPHs1 N-OM CTETICHU U3 1
JefCTBUTENILHOTO YHCTIa
3 17 | dynxwim y = ¥/x , ux cBoiicrsa 1 rpaduxu 1
4 18 | dynxumm y = ¥X , ux cBoiicTBa 1 rpaduKu 1
5 19 | Oysximm y = t/X , ux cBOMCTBa 1 rpaduxm 1
6 20 | CgoiicTBa KOpHS N-O CTCIICHH 1
7 21 | CgoiicTBa KOpHS N-O CTCIICHH 1
8 22 | CpoiicTBa KOpHS N-Ol CTENeHN 1
9 23 [TpeoOpazoBanme BRIpOKEHUI, COIEPIKAIIAX 1
paarKabI
10 24 [TpeoOpazoBanme BRIpOKEHUI, COIEPIKAIIAX 1

panvKanbl
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11 o5 [TpeoGpazoBanue BRIpOKEHUM, COEPIKAIIAX 1
paIMKabl
12 26 [IpeobpazoBaHue BBIPAKEHHIA, COIEPIKAIIIX 1
paauKabI
13 27 I[peoOpa3zoBaHue BEIpaXKEHHA, COIEPIKAILIIX 1
paauKabI
14 28 | KonTpoasnas padora Ne2 1
15 29 | OOo0LIEeHNE TOHATHS O TIOKa3aTeNe CTEeHU 1
16 30 | OGoOLIEeHNE MOHATHS O TIOKa3aTeNe CTENeHU 1
17 31 | OGoO1IeHrE TOHATHS O TTOKA3ATENE CTETICHU 1
Crenennple ()yHKITUH, UX CBOMCTBA U 1
18 32
rpaduku
Crenennble (GyHKIIMU, UX CBOMCTBA U 1
19 33
rpaduku
CreneHnble (QyHKIMU, UX CBOWCTBA U 1
20 34
rpaduKu
21 35 CreneHnble (QyHKIMU, UX CBOWCTBA U 1
rpaduku
22 36 | M3BneueHue KOPHS M3 KOMIUICKCHOTO YHCIIa
23 37 | V3BneueHue KOPHS M3 KOMIUIEKCHOTO YKCITa
24 38 | KonTpoabHasi padora Ne3 1
I'JTIABA 3. Iloka3aTesibHas u jJjorapupmuyeckas 31
GyHKuun
1 39 [TokazarensHast hyHKIIMS, €€ CBONCTBA U 1
rpaduk
5 40 [NokazarenbHas QyHKIMS, €€ CBOWCTBA U 1
rpaduk
INokazarenpHast QyHKIMS, ee CBOICTBA U 1
3 41
rpaduk
4 42 | Iloka3atenbHble ypaBHEHUS 1
5 43 | Iloka3zarenpHbIe ypaBHEHHUS 1
6 44 | Tloka3zatenbHbIe YpaBHEHHS 1
7 45 | [loka3zarenbHble HEPABEHCTBA 1
8 46 | [loka3zarenbHble HEPABEHCTBA 1
9 47 | Ilonstue norapudma 1
10 48 | Ionstre norapudma 1
Jlorapudmuueckas pyHKIMS, €e CBOICTBA U 1
11 49
rpaduk
Jlorapudmuueckast GyHKIUS, €e CBOMCTBA U 1
12 50
rpaduk
13 51 Jlorapudmuueckast GyHKIUS, €e CBONCTBA U 1

rpaduk
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14 52 | KonrpoabHas padora Ne 4 1
15 53 | KonrpoJabHas padora Ne 4 1
16 54 | CgoiicTBa orapudmMoB 1
17 55 | CgoiicTBa orapudmoB 1
18 56 | CpoiictBa jgoraprpmon 1
19 57 | Coiictsa jgoraprudpmon 1
20 58 | Jlorapudmuueckue ypaBHEHUS 1
21 59 | Jlorapudmuueckie ypaBHEHUS 1
22 60 | Jlorapudmuueckue ypaBHEHHs 1
23 61 | Jlorapudmuueckue ypaBHEHHs 1
24 62 | Jlorapupmuyueckue HepaBEHCTBA 1
25 63 | Jlorapupmuueckue HepaBEHCTBA 1
26 64 | Jlorapudmudeckue HepaBeHCTBA 1
27 65 [[H(l)(i)epeHHHpOB%HHe TIOKa3aTeJIbHOU 1 1
norapuMuyuecKkoil QyHKINH
28 66 [[H(l)(i)epeHHHpOB%HHe TIOKa3aTeJIbHOU 1 1
norapuMuyuecKoil QyHKINH
29 67 I[I/I(bq)epeHHI/IPOB%HI/Ie MI0Ka3aTeIbHON U 1
norapugmMuyaeckort GpyHKIH
30 68 | KonrpoJsbHas padora Ne 5 1
31 69 | KonrpoabHas padora Ne 5 1
I'JTABA 4. IlepBooOpa3Hasi 1 HHTErpaJi 9
1 70 IlepBooOpazHast 1 HeOIpeIeIeHHBII 1
UHTErpa
5 71 [lepBooOpa3Has 1 HeolpeaeIeHHbII 1
MHTETpal
3 79 [lepBooOpa3Has 1 HeolpeaeIeHHbII 1
MHTETpal
4 73 | OnpeneneHHbIA HHTErpaT 1
5 74 | OnpeneneHHbIA UHTErpal 1
6 75 | OnpeneneHHbIA MHTErpal 1
7 76 | OnpeneneHHbIA HHTErPaT 1
8 77 | OnpeneneHHbIA HHTETPaT 1
9 78 | KonrpoJabHas padora Ne6 1
I'JTABA 5. DJyieMeHTbI TEOPUH BEPOSITHOCTEH U 9
MATEMATH4YeCKOM CTATUCTHKHU
1 79 | BeposTHOCTb ¥ TeOMETPUS 1
2 80 | BeposiTHOCTB M reoMeTpuUst 1
3 81 HesaBucrmble MOBTOPEHUS HCIIBITAHUH €

JBYMsI UCXOJIaMHU
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4 82 HezaBucrumMblie MOBTOPEHMS UCTIBITAHUIN C 1
JBYMSI UICXOJIAMH
5 83 He3zaBucumeble TOBTOpEHMsI UCTIBITAHUH C 1
JBYMSI ICXOJIaMHU
6 84 CraTtucTuieckue MeTo bl 00padOTKH 1
uH(popmaImn
7 85 CraTtrcTudeckue MeTobl 00paboTKH 1
nH(bOopMaIUN
8 86 | 'ayccoBa kpuBasi. 3aKOH OOJIBIIINX YUCEIT
9 87 I"ayccoBa kpuBast. 3aKOH OOJIBIIIUX YHCETT 1
I'JTABA 6. YpaBHeHus 1 HepaBeHcTBa. Cucrembl 33
YPaBHEHHUIi M HEPABEHCTB.
1 88 PaBHOCHIIBHOCTD ypaBHEHHI 1
2 89 | PaBHOCHIIBHOCTD ypaBHEHUM 1
3 90 | PaBHOCWIIBHOCTD ypaBHEHUM 1
4 91 | PaBHOCHIIBHOCTD ypaBHEHHI 1
5 92 OO1mme MeTobl perIeHus ypaBHEHHIA 1
6 93 OOm11e MeToIbI pereHus ypaBHEeHUH 1
7 94 OOm11e MeTo/IbI peleHus ypaBHEeHUI 1
8 95 | PaBHOCHIIBHOCTD HEPABEHCTB 1
9 96 | PaBHOCHIIBHOCTH HEPABEHCTB 1
10 97 | PaBHOCHIIBHOCTh HEPABEHCTB 1
11 98 YpaBHEHUS 1 HEPABEHCTBA C MOLYJISIMU 1
12 99 | YpaBHeHUs U HEpaBEHCTBA C MOYJISIMU 1
13 100 | YpaBHEHHS 1 HEPABEHCTBA C MOAYJISIMU 1
14 101 | KontposabHasi paGoraNe7 1
15 102 | Kontpoasnasi paGoraNe7 1
16 103 Iﬁgﬁ:gg:;Tmee yYpaBHEHUS U 1
17 104 E;););I;I:IZI:EZLHL& YpaBHEHUS U 1
18 105 Ega;u;::;:;wme YpaBHEHUS U 1
19 106 zgl:;{:;{ﬁ 1\1/41 I:IepaBeHCTBa C IBYMsI 1
20 107 3’5;:;{:;{}1;1; 1\I:II I;{epaBeHCTBa C IBYMSI 1
21 108 | MoxazaTenbCTBO HEPABEHCTB 1
22 109 | /loka3arenbCcTBO HEPABEHCTB 1
23 110 | /Ioka3arenbCcTBO HEPABEHCTB 1
24 111 | Cucremsl ypaBHEHUH 1
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25 112 | Cucremsl ypaBHEHUI 1
26 113 | Cucremsl ypaBHEHUI 1
27 114 | CuctemMsl ypaBHEHUH 1
28 115 | KonrpoJabHasi padoTaNe8 1
29 116 | KontpoabHasi paGoTaNe8 1
30 117 | 3agauu c mapameTpamMu 1
31 118 | 3agaum ¢ mapameTpamMu 1
32 119 | 3agaum ¢ mapameTpamMu 1
33 120 | 3agaum c mapameTpamu 1
O00011a011I€€ TIOBTOPEHUE. 16
1 121 | OboOmaroriee MOBTOPEHUE. 1
2 122 | OboOmarolriee MOBTOPEHUE. 1
3 123 | ObGobmaroree MOBTOPEHHUE. 1
4 124 | Obobmaroree MOBTOPEHHUE. 1
5 125 | OboOmaroliiee MOBTOPEHUE. 1
6 126 | OboOmaroriee MOBTOPEHUE. 1
7 127 | ObGobmaroree MOBTOPEHHUE. 1
8 128 | ObGobmaroree MOBTOPEHHUE. 1
9 129 | OGobmaroree MOBTOPEHHUE. 1
10 130 | OboOmaroriee MOBTOPEHHE. 1
11 131 | OboOmatoriee MOBTOPEHHE. 1
12 132 | ObGoOmaroree MOBTOPEHHE. 1
I'eomerpus
Ne
YPOR& | No i/ Tema ypoxka Beero IIpumeyanune
B 4acoB
Teme
I'nasa 4. Bekmopul 6 npocmpancmee.
1 1 [TonsiTHE BEeKTOpa B MPOCTPAHCTBE
5 5 CroxeHne ¥ BRIYMTaHHE BEKTOPOB. 1
YMHOKEHUE BEKTOpa Ha YUCIIO
3 3 CroxeHre ¥ BEIYUTaHHE BEKTOPOB. 1
YMHOKEHUE BEKTOpa Ha YUCJIIO
4 4 KomrmutanapHbie BEKTOPBL.
5 5 KomMm1ianapHble BEKTODBI.
6 6 3auét Ne 4.
I'nasa 5. Memoo koopounam 6 npocmpancmeae. 15
1 7 KoopauHaTsl TOYKH U KOOPAUHATHI 1
BEKTOpA.
5 8 KoopauHaThl TOYKH U KOOPIUHATHI 1
BEKTOpA.
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KoopauHaTsl TOUKH M KOOPAMHATHI

3 9 BEKTOpA. 1
4 10 KoopauHaThl TOUYKH U KOOPAUHATHI 1
BEKTOpaA.
5 11 E:KOTIZ,II[)P:MTH TOYKH U KOOPAMHATHI 1
6 12 EGOK(F)[[Z)I;)I;I.{ELTH TOYKH U KOOPIAMHATHI 1
13 | CxanspHoe mpou3BeIcHUE BEKTOPOB 1
14 | CxansipHO€ MPOU3BEICHUE BEKTOPOB 1
15 | CkanspHoe NMpOU3BEICHHE BEKTOPOB 1
10 16 | CkanspHOe MPOU3BEICHUE BEKTOPOB 1
11 17 | CxanspHoe Npou3BeCHUE BEKTOPOB 1
12 18 | CxanspHoe mpou3BECHIE BEKTOPOB 1
13 19 | CkanspHoe MPOU3BEICHHE BEKTOPOB 1
14 20 | KonrponbHas pabota Ne 5.1 1
15 21 | 3au€ér Ne 5 1
I'nasa 6. Lununop. Konyc. Ilap. 16
1 22 Humusap 1
2 23 Hunuaap 1
3 24 Hunusap 1
4 25 Komnyc 1
5 26 Konyc 1
6 27 Konyc 1
7 28 Konyc 1
8 29 Cdepa 1
9 30 Coepa 1
10 |31 Coepa 1
11 |32 Cdepa 1
12 |33 Cdepa 1
13 | 34 Coepa 1
14 |35 Coepa 1
15 |36 KonTponbHas padota Ne 6.1 1
16 |37 3auér Ne 6 1
I'naga 7. O0vémout men. 17
e[St mmermor :
5 39 O6BEM PSIMOYTOJIBHOTO 1

napajjicjacnuicaa
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O06BEM IPSIMOYTOJILHOTO

3 40 1

napaiesienumnea
41 O0BEM IPSIMOI TPU3MBI U ITWIMHAPA

5 42 OOBEM MpsAMOI TPU3MBI U LIUITMHIIPA

6 43 OOBEM HaKIIOHHOW TTPU3MBI, TUPAMUIBI, 1
KOHYyca

7 44 OOBEM HaKIIOHHOW TTPU3MBI, TUPAMUJIBI, 1
KOHYyca

8 45 OO0BEM HAKIIOHHOUN TPU3MBI, ITUPAMUJIBI, 1
KOHYca

9 16 OO0BEM HAKIIOHHOU TPU3MBI, ITUPAMUJIBI, 1
KOHYyca.

10 |a7 OOBEM HAKIIOHHOW TIPU3MBI, TUPAMUJIBI, 1
KOHYCa.

11 |48 O06BEM mapa u rwiomazas cheps 1

12 |49 O06BEM mapa u rwiomazas cheps 1

13 |50 O6béM m1apa ¥ mIomaab cepol 1

14 |51 O6béM 11apa u momaab cepsl 1

15 |52 O6béM 1rapa u momaab cepsl 1

16 |53 KonTpomnbnas padora Ne 7.1 1

17 |54 3auét No 7 1

3aknouumensnoe nosmopenue npu n0020Mo6Ke K 14
UMO020601l ammecmayuu no 2eoMempuu

3aKII0YUTETFHOE TOBTOPEHHE MTPU

1 55 MOATOTOBKE K HTOTOBOM aTTECTAIlUU T10 1
TeOMETPHH
3aKTF0YATETFHOE TTOBTOPCHHE ITPU

2 56 MOATOTOBKE K UTOTOBOM aTTECTAIIUHU T1O 1
reOMeTpUH
3aKTFOYATETFHOE TTOBTOPCHHE ITPU

3 57 MOATOTOBKE K UTOTOBOM aTTECTAIIUHU TIO 1
reoMeTpUU
3aKII0YUTETFHOE TOBTOPEHHE MTPU

4 58 MOATOTOBKE K HTOTOBOM aTTECTAIIUU T10 1
TCOMETPHH
3aKII0YUTETFHOE TTIOBTOPEHHE MTPU

5 59 MOATOTOBKE K HTOTOBOM aTTECTAIlUU T10 1
TCOMETPHH
3aKTFOYATETFHOE TTOBTOPCHHE ITPU

6 60 MOATOTOBKE K UTOTOBOM aTTECTAIIUHU T10 1
reOMEeTPUH
3aKTFOYATETFHOE TOBTOPSHHE ITPU

7 61 MOATOTOBKE K UTOTOBOM aTTECTALUU 10 1

T€OMETPUHU
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62

3aKII0YUTETbHOE TOBTOPEHHE MTPU
MOATOTOBKE K UTOTOBOM aTTECTALUU 10
reOMETpUU

63

3aKII04YUTEIBbHOE TIOBTOPEHUE ITPU
IIOATOTOBKE K UTONOBOM aTTECTALUHU 10
Tr€OMETPUH

10

64

3aKII0YUTEIBLHOE TIOBTOPEHHE ITPU
IOJIrOTOBKE K HTOIOBOM aTTeCTallH 110
reOMeTpUU

11

65

3aKII0YUTEIBLHOE TIOBTOPEHUE ITPU
IOJIrOTOBKE K HTOIOBOM aTTeCTallH 110
reoOMeTpUU

12

66

3aKJIIOUNTENBHOE IOBTOPEHUE IIPH
IIOATOTOBKE K UTONOBOM aTTECTALUHU 10
Ir€OMETPUH
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OueHouHble MaTepuajbl padoueil MpPorpaMMspl 0 MpeAMeTy

Anre0Opa u Havajla MaTeMaTUYeCcKoro ananusa. [IpoguibHbINA ypOBEHb
(yka3aTh HAUMEHOBAHHE MPEIMETa)

Knacc/
[Iporpamma

[lepeueHpb UCTIOTB3YEMBIX OLIEHOUYHBIX CPEICTB
(oueHounbix MaTepuanos)/ KMol

11-10 kiaccel

Pabouas

nporpamma. Anredpa u
Havasa
MaTEeMaTHIECKOTO
ananu3sa. [IpodunpHbrit
ypoBeHb. 10-11 kiaccel

YMK ALT.
MopakoBnua

1. JmpmakTrueckue MaTepHalibl Mo anredpe v Havainam aHanmsa ais 10
kimacca / b. M. Usnes, C. M, Caaksn, C. U. IlIBapudypa.- M.:
[Ipoceemenue, 2019

2. KoHTponpHO-U3MepuTelbHble MaTepuaibl. Anredpa 1 Hadyasna
ananmm3a: 10 kmacce/ A. H. Pypykun- M.:BAKO, 2012

3. AnekcangpoBa JILA. Marematuka: anrebpa M Haydaia
MaTeMaTUYeCKOro aHajau3a, reoMmerpus. Anredpa U Hauana
MaTeMaTH4ecKoro aHaiausa. 10 kiacc: caMocTosTeNnbHble paboThl 115
ydamuxcs o0meo0Opa3oBar.opranu3anuii (0a30BbIi U yriyOnEHHBINA
ypoBHH)/ JI.A. Anekcannposa; mox pen. A.I. Mopakosuda. — 2-¢
u3n., crep. — M.: Muemo3uHa, 2015.

4. Anekcannmpoa JILA. Maremartuka: aiarebpa W Hayaia
MaTeMaTUYeCKOro aHajau3a, TreoMmeTpus. Anredpa U Hauana
MaTeMaTH4eCcKoro aHaiau3a. 11 kiacc: caMocToaTenbHble paboThl IS
yuanuxcs o01eo0pa3oBar. opranu3anuii (0a30Bblid U yrTyOIEHHBIM
ypoBun)/ JI.LA. Anekcannposa; nox pea. A.I'. Mopakosuda. — 2-¢
u3n., crep. — M.: MuemosuHa, 2015

5. T'mu3bypr B.M. Marematuka: anreOpa U Hadajga MaTeMaTHUYECKOIO
aHanu3sa, reomerpus. 10 kiace. Anre6pa u Hayajia MaTEMaTHYECKOTO
aHanu3a. Kontponbusie paboThI JUTS yYaIUXCs
0011eo0pa3oBaTeNIbHBIX OpraHu3anuii (0a30BbIl M yriayOnEHHBIN
ypoBan)/ B.M. I'mu3Oypr; mox pea. A.I. MopakoBuya. —M.:
Mmuemo3suna, 2019.

6. I'muz6ypr B.M. MaremaTuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3za, reometpus. 11 kmacc. Anredpa v Hauyajga MaTeMaTHYECKOrO
aHanu3a. Kontponbnsie paboThI JUTS yYaIUXCs
o0mieo0pa3oBaTenbHbIX OpraHu3anuii (0a30BbId U yriyOIEHHBIN
ypoBaH)/ B.1. I'mu30ypr; nmox pen. A.I'. MopakoBuua. — 7-€ U3,
crep. — M.: Muemo3suHa, 2022.
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